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SEQUENCE LISTING
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Sabin, Leah
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Economides, Aris N
Kyratsous, Christos
Murphy, Andrew 3J

<120> Tropism-Modified Recombinant viral Particles And Uses Thereof For
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<150> 62525708
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<160> 55

<170> PatentIn version 3.5

<210> 1

<211> 13

<212> PRT

<213> Artificial Sequence
<220>

<223> SpyTag

<400> 1

Ala His ITe val Met val Asp Ala Tyr Lys Pro Thr Lys
1 5 10

<210> 2

<211> 10

<212> PRT

<213> Artificial Sequence

<220>

<223> KTag

<400> 2

Ala Thr His Ile Lys Phe Ser Lys Arg Asp
1 5 10
<210> 3

<211> 113

<212> PRT

<213> Artificial Sequence

<220>

<223> Spycatcher

<400> 3

val Asp Thr Leu Ser Gly Leu Ser Ser Glu GIn Gly GIn Ser Gly Asp
1 5 10 15

Met Thr Ile Glu Glu Asp Ser Ala Thr His Ile Lys Phe Ser Lys Arg
20 25 30

Asp Glu Asp Gly Lys Glu Leu Ala Gly Ala Thr Met Glu Leu Arg Asp
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Ser Ser Gly Lys Thr Ile Ser
50

35

55

Asp Phe Tyr Leu Tyr Pro Gly
65 70

Pro Asp Gly Tyr Glu val Ala
85

Gln Gly GIn val Thr val Asn

Ile

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

<220>
<223>

<400>

100

4
108
PRT
Artificial Sequence

SpyLigase
4

Met Ser Tyr Tyr His His His
1

Gly

Ser

Phe

Asp

65

Ser

Asp

Gly

Tyr

50

Gly

Gln

Gly

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

<220>
<223>

Gly Lys Glu Leu Ala

Lys Thr Ile Ser Thr

Leu Tyr Pro Gly Lys

Tyr Glu val Ala Thr

70

val Thr val Asn Gly
85

Gly ser Gly Glu Asp
100

5

12

PRT

Artificial Sequence

SnoopTag

10359w001_ST25

40

Thr Trp Ile Ser

Lys Tyr Thr Phe
75

Thr Ala ITe Thr
90

Gly Lys Ala Thr
105

His His His Asp
10

Gly Ala Thr Met
25

Trp Ile Ser Asp
40

Tyr Thr Phe val

Ala Ile Thr Phe
75

Lys Ala Thr Lys
90

Ser Ala Thr His
105

Page 2

Asp
60
val

Phe

Lys

Tyr

Glu

Gly

Glu

60

Thr

Gly

Ile

45

Gly

Glu

Thr

Gly

Asp

Leu

Gln

45

Thr

val

Gly

GlIn

Thr

val

Asp
110

Gly

Arg

30

val

Ala

Asn

Ser

val

Ala

Asn

95

Ala

Gln

15

Asp

Lys

Ala

Glu

Gly
95

Lys
Ala
80

Glu

His

Ser

Ser

Asp

Pro

Gln

80

Gly



<400> 5

10359w001_ST25

Lys Leu Gly Asp ITe Glu Phe Ile Lys val Asn Lys
1 5 10

His

Lys

Tyr

val

Gly

70

val

Arg

Phe

His

Pro

Pro

Arg

55

Lys

GlIn

Asp

Thr

<210> 6

<211> 133

<212> PRT

<213> Artificial Sequence

<220>

<223> SnoopcCatcher

<400> 6

Met Gly Ser Ser His

1 5

Arg Gly Ser His Met

20
Lys Gln His Pro Asp
35

Gly Thr Tyr GIn Asn
50

Lys Asn Leu Ser Asp

65

Ala Gly Tyr Lys Pro

85
val Asn Gly Glu val
100
Pro Ala Thr Tyr Glu
115

Pro I1e Pro Pro Lys
130

<210> 7

<211> 16

<212> PRT

<213> Artificial Sequence

<220>

<223> 1Isopeptag

<400> 7

Leu

Asp

40

Thr

Tyr

Asn

val

Asn
120

His

Arg

25

Ile

Gly

Arg

Lys

Thr

105

Gly

His

10

Gly

Tyr

Glu

Leu

Pro

90

Ser

Lys

Ser

Ala

Gly

Asp

Phe

75

Ile

Ile

His

Ser

val

Ala

Gly

60

Glu

val

val

Tyr

Gly

Phe

Ile

45

Lys

Asn

Ala

Pro

Ile
125

Leu

ser

30

Asp

Leu

Ser

Phe

GlIn

110

Thr

val

15

Leu

Gln

Thr

Glu

GlIn

95

Asp

Asn

Pro

Gln

Asn

Phe

Pro

80

Ile

Ile

Glu

Thr Asp Lys Asp Met Thr ITe Thr Phe Thr Asn Lys Lys Asp Ala Glu
1 5

<210> 8

10

Page 3
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<211>
<212>
<213>

2208
DNA

<220>
<223>

<400> 8
atggctgccg

cagtggtgga
gacagcaggg
aagggagagc
cggcagctcg
caggagcgcc
gcgaaaaaga
ggaaaaaaga
aaggcgggcec
tcagtacctg
aatacgatgg
gtgggtaatt
accaccagca
tccagccaat
tattttgact
aacaacaact
aaagaggtca
caggtgttta
tgcctcccgce
aacaacggga
cagatgctgc
cacagcagct
tacctgtatt
cagttttctc
ccctgttacc
tcgtggactg
ccggccatgg
atctttggga
gacgaagagg

accaacctcc

atggttatct
agctcaaacc
gtcttgtgct
cggtcaacga
acagcggaga
ttaaagaaga
gggttcttga
ggccggtaga
agcagcctgc
acccccagec
ctacaggcag
cctcgggaaa
cccgaacctg
caggagcctc
tcaacagatt
ggggattccg
cgcagaatga
ctgactcgga
cgttcccagc
gtcaggcagt
gtaccggaaa
acgctcacag
acttgagcag
aggccggagc
gccagcageg
gagctaccaa
caagccacaa
agcaaggctc
aaatcaggac

agagaggcaa

Artificial Sequence

PAAV2-CAP wt DNA

tccagattgg
tggcccacca
tcctgggtac
ggcagacgcc
caacccgtac
tacgtctttt
acctctgggc
gcactctcct
aagaaaaaga
tctcggacag
tggcgcacca
ttggcattgc
ggccctgecc
gaacgacaat
ccactgccac
acccaagaga
cggtacgacg
gtaccagctc
agacgtcttc
aggacgctct
caactttacc
ccagagtctg
aacaaacact
gagtgacatt
agtatcaaag
gtaccacctc
ggacgatgaa
agagaaaaca
aaccaatccc

cagacaagca

10359w001_ST25

ctcgaggaca
ccaccaaagc
aagtacctcg
gcggccctcg
ctcaagtaca
gggggcaacc
ctggttgagg
gtggagccag
ttgaattttg
ccaccagcag
atggcagaca
gattccacat
acctacaaca
cactactttg
ttttcaccac
ctcaacttca
acgattgcca
ccgtacgtcc
atggtgccac
tcattttact
ttcagctaca
gaccgtctca
ccaagtggaa
cgggaccagt
acatctgcgg
aatggcagag
gaaaagtttt
aatgtggaca

gtggctacgg

gctaccgcag

Page 4

ctctctctga
ccgcagagcg
gacccttcaa
agcacgacaa
accacgccga
tcggacgagc
aacctgttaa
actcctcctc
gtcagactgg
ccccctctgg
ataacgaggg
ggatgggcga
accacctcta
gctacagcac
gtgactggca
agctctttaa
ataaccttac
tcggctcggce
agtatggata
gcctggagta
cttttgagga
tgaatcctct
ccaccacgca
ctaggaactg
ataacaacaa
actctctggt
ttcctcagag
ttgaaaaggt
agcagtatgg

atgtcaacac

aggaataaga
gcataaggac
cggactcgac
agcctacgac
cgcggagttt
agtcttccag
gacggctccg
gggaaccgga
agacgcagac
tctgggaact
cgccgacgga
cagagtcatc
caaacaaatt
cccttggggg
aagactcatc
cattcaagtc
cagcacggtt
gcatcaagga
cctcaccctg
ctttccttct
cgttccttte
catcgaccag
gtcaaggctt
gcttcctgga
cagtgaatac
gaatccgggc
cggggttctc
catgattaca
ttctgtatct

acaaggcgtt

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
1740
1800



cttccaggca

attccacaca

caccctcctc

ttcagtgcgg

gagatcgagt

acttccaact

tcagagcctc

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

<400>

9
7
P

35
RT

tggtctggca
cggacggaca
cacagattct
caaagtttgc
gggagctgca
acaacaagtc

gccccattgg

adeno-associated

9

Met Ala Ala

1

Glu

Lys

Gly

val

65

Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Ala

Asp

Ile

Ala

35

Lys

Glu

Leu

Glu

Glu

Gly

Ala

Asp

Arg

20

Glu

Tyr

Ala

Asp

Phe

100

Arg

val

His

Gln

Asp
180

Gly
5
Gln
Arg
Leu
Asp
Ser
85
Gln
Ala
Glu
Ser
Gln

165

Ser

Tyr

Trp

His

Gly

Ala

70

Gly

Glu

val

Glu

Pro

150

Pro

val

ggacagagat
ttttcacccc
catcaagaac
ttccttcatc
gaaggaaaac
tgttaatgtg

caccagatac

virus 2

Leu

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

135

val

Ala

Pro

Pro

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

120

val

Glu

Arg

Asp

10359w001_ST25

gtgtaccttc aggggcccat

tctcccctca tgggtggatt

accccggtac

acacagtact

agcaaacgct

gactttactg

ctgactcgta

Asp

Leu

25

Asp

Asn

Leu

Pro

Lys

Pro

Lys

Pro
185

Trp

10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Page 5

ctgcgaatcc

ccacgggaca

ggaatcccga

tggacactaa

atctgtaa

Glu

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asn

Leu

Asp

Pro

Leu

45

Lys

Lys

Tyr

Ser

val

125

Gly

Ser

Phe

Gly

Thr

Pro

30

val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln
190

ctgggcaaag
cggacttaaa
ttcgaccacc
ggtcagcgtg
aattcagtac

tggcgtgtat

Leu

15

Pro

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Pro

Pro

Pro

Asp

80

Gly

Pro

Arg

Gly

Thr

Pro

1860
1920
1980
2040
2100
2160
2208



Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Lys

Thr

val

val

Gln

385

Gln

Asp

Leu

Asn

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

val

Met

Thr
450

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

val

Thr

Gly

Met

val

Leu

Pro

Asn

435

Pro

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

val

340

Ser

val

Gly

Arg

Phe

420

Pro

Ser

Gly

Asp

His

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Leu

Asn

230

Thr

Ser

Pro

Arg

val

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr
455

Thr
200
Glu
Ser
Ala
Ser
Gly
2

Trp
Asn

Gly

Thr

Gly
Phe
Asn
Tyr
GIn

440

Thr

10359w001_ST25

Asn Thr Met Ala

Gly Ala

Thr Trp

Leu Pro

250

Gly Ala

Tyr Phe

Gln Arg

Phe Lys

Thr Thr

330

Asp Ser
345

Cys Leu

Tyr Leu

Tyr Cys

Phe Thr

410

Ala His
425

Tyr Leu

Gln Ser

Asp

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Arg

Page 6

Gly

220

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Leu
460

Thr

205

val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Ser

Asn

val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

Gly

Ser

Ile

240

Leu

Tyr

His

Trp

val

320

Leu

Tyr

Asp

Ser

Ser

400

Arg

Thr



Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Ala

Arg

Asp

His

Pro

Tyr

Glu

Asn

705

Ser

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Asp

Asp

610

Gly

Pro

Ser

Ser

Asn

690

Lys

Glu

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

val

val

595

val

His

Pro

Thr

Thr

675

Ser

Ser

Pro

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

Asn

Tyr

Phe

Pro

Thr

660

Gly

Lys

val

Arg

Asp

Gln

485

Ser

val

Phe

Lys

Ile

565

Thr

Thr

Leu

His

Gln

645

Phe

Gln

Arg

Asn

Pro
725

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Gln

Gln

Pro

630

Ile

Ser

val

Trp

val

710

Ile

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gly

Leu

Ala

Ser

Asn

695

Asp

Gly

Asp

val

Gly

val

Thr

Gln

val

600

Pro

Pro

Ile

Ala

val

680

Pro

Phe

Thr
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Gln Ser
Ser Lys

490

Ala Thr
505
Pro Ala
Ser Gly
Asp Ile
Asn Pro
570
Arg Gly
Leu Pro
Ile Trp
Leu Met
Lys Asn
650
Lys Phe
Glu Ile
Glu Ile

Thr val

Arg Tyr
730

Arg

475

Thr

Lys

Met

val

Glu

555

val

Asn

Gly

Ala

Ala

Glu

Gln

Asp

715

Leu

Page 7

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Arg

Met

Lys

Gly

Pro

Ser

Trp

Tyr

700

Thr

Thr

Trp

Ala

His

Ser

525

Ile

val

Thr

Gln

val

605

Ile

Phe

val

Phe

Glu

685

Thr

Asn

Arg

Leu

Asp

Leu

510

His

Phe

Met

Glu

Ala

590

Trp

Pro

Gly

Pro

Ile

670

Leu

Ser

Gly

Asn

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Ala

Gln

His

Leu

Ala

655

Thr

Gln

Asn

val

Leu
735

Gly

Asn

Gly

Asp

Lys

Thr

560

Tyr

Thr

Asp

Thr

Lys

Asn

Gln

Lys

Tyr

Tyr
720



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

<220>
<223>

10
2208
DNA

<400> 10
atggctgccg

cagtggtgga
gacagcaggg
aagggagagc
cggcagctcg
caggagcgcec
gcgaaaaaga
ggaaaaaaga
aaggcgggec
tcagtacctg
aatacgatgg
gtgggtaatt
accaccagca
tccagccaat
tattttgact
aacaacaact
aaagaggtca
caggtgttta
tgcctcccgce
aacaacggga
cagatgctgc
cacagcagct
tacctgtatt
cagttttctc
ccctgttacc
tcgtggactg
ccggccatgg
atctttggga

gacgaagagg

atggttatct
agctcaaacc
gtcttgtgct
cggtcaacga
acagcggaga
ttaaagaaga
gggttcttga
ggccggtaga
agcagcctgce
acccccagcc
ctacaggcag
cctcgggaaa
cccgaacctg
caggagcctc
tcaacagatt
ggggattccg
cgcagaatga
ctgactcgga
cgttcccagce
gtcaggcagt
gtaccggaaa
acgctcacag
acttgagcag
aggccggage
gccagcagcg
gagctaccaa
caagccacaa
agcaaggctc

aaatcaggac

Artificial Sequence

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

aaccaatccc

10359w001_ST25

PAAV2-CAP R585A R588A (HBM) DNA

ctcgaggaca
ccaccaaagc
aagtacctcg
gcggccctcg
ctcaagtaca
gggggcaacc
ctggttgagg
gtggagccag
ttgaattttg
ccaccagcag
atggcagaca
gattccacat
acctacaaca
cactactttg
ttttcaccac
ctcaacttca
acgattgcca
ccgtacgtcc
atggtgccac
tcattttact
ttcagctaca
gaccgtctca
ccaagtggaa
cgggaccagt
acatctgcgg
aatggcagag
gaaaagtttt

aatgtggaca

gtggctacgg
Page 8

ctctctctga
ccgcagagcg
gacccttcaa
agcacgacaa
accacgccga
tcggacgagc
aacctgttaa
actcctcctc
gtcagactgg
cccecctectgg
ataacgaggg
ggatgggcga
accacctcta
gctacagcac
gtgactggca
agctctttaa
ataaccttac
tcggctcggce
agtatggata
gcctggagta
cttttgagga
tgaatcctct
ccaccacgca
ctaggaactg
ataacaacaa
actctctggt
ttcctcagag
ttgaaaaggt

agcagtatgg

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

ttctgtatct

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
1740



accaacctcc

cttccaggca

attccacaca

caccctcctc

ttcagtgcgg

gagatcgagt

acttccaact

tcagagcctc

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

<220>
<223>

<400>

1

Glu

Lys

Gly

val

65

Arg

Asp

Asn

Leu

Pro
145

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

11
735
PRT

aggcgggcaa
tggtctggca

cggacggaca
cacagattct
caaagtttgc
gggagctgca
acaacaagtc

gccccattgg

Artificial Sequence

cgcgcaagca
ggacagagat
ttttcacccc
catcaagaac
ttccttcatc
gaaggaaaac
tgttaatgtg

caccagatac

10359w001_ST25

gctaccgcag atgtcaacac

gtgtaccttc

tctcccctca

accccggtac

acacagtact

agcaaacgct

gactttactg

ctgactcgta

PAAV2-CAP R585A R588A (HBM) AA

11

Ile

Ala

35

Lys

Glu

Leu

Glu

Glu

Arg

20

Glu

Tyr

Ala

Asp

Phe

100

Arg

val

His

Gln

Arg

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Trp

His

Gly

Ala

70

Gly

Glu

val

Glu

Pro
150

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

135

val

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

120

val

Glu

Leu

25

Asp

Asn

Leu

Pro

Lys

Pro

Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp
5 10

Lys

Ser

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser
155

Page 9

aggggcccat

tgggtggatt

ctgcgaatcc

ccacgggaca

ggaatcccga

tggacactaa

atctgtaa

Glu

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asp

Pro

Leu

45

Lys

Lys

Tyr

Ser

val

125

Gly

Ser

Thr

Pro

30

val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

acaaggcgtt
ctgggcaaag
cggacttaaa
ttcgaccacc
ggtcagcgtg
aattcagtac

tggcgtgtat

Leu

15

Pro

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Ser

Pro

Pro

Pro

Asp

80

Gly

Pro

Arg

Gly

1800
1860
1920
1980
2040
2100
2160
2208



Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Lys

Thr

val

val

Gln

385

Gln

Asp

Ala

Asp

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

val

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

val

Thr

Gly

Met

val

Leu

Pro

Gln

180

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

val

340

Ser

val

Gly

Arg

Phe
420

Gln

165

Ser

Gly

Asp

His

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Pro

val

Leu

Asn

230

Thr

Ser

Pro

Arg

val

His

Gln

Ser

390

Gly

Ser

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Gly

Trp

Asn

Gly

Thr

Gly

Phe

Asn

Tyr

10359w001_ST25

Lys Arg Leu
170

Pro Gln Pro
185

Asn Thr Met

Gly Ala Asp

Thr Trp Met
235

Leu Pro Thr
250

Gly Ala ser

Tyr Phe Asp

Gln Arg Leu

Phe Lys Leu
315

Thr Thr Thr
330

Asp Ser Glu
345

Cys Leu Pro

Tyr Leu Thr

Tyr Cys Leu
395

Phe Thr Phe
410

Ala His Ser
425

page 10

Asn
Leu
Ala
Gly
2

Gly
Tyr
Asn
Phe
Ile
300
Phe
Ile
Tyr
Pro
Leu
380
Glu

Ser

Gln

Phe

Gly

Thr

205

val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu
430

Gln

175

Pro

Ser

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

Arg



Leu

Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Ala

Arg

Asp

His

Pro

Tyr

Glu

Met

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Asp

Asp

610

Gly

Pro

Ser

Ser

Asn
690

Asn

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

val

val

595

val

His

Pro

Thr

Thr

675

Ser

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

Asn

Tyr

Phe

Pro

Thr

660

Gly

Lys

Leu

Gly

Asp

Gln

485

Ser

val

Phe

Lys

Ile

565

Thr

Thr

Leu

His

Gln

645

Phe

Gln

Arg

Ile

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Gln

Gln

Pro

630

Ile

Ser

val

Trp

Asp

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gly

Leu

Ala

Ser

Asn
695

Gln

440

Thr

Asp

val

Gly

val

Thr

Gln

val

600

Pro

Pro

Ile

Ala

val

680

Pro

10359w001_ST25
Tyr Leu Tyr Tyr

Gln Ser

Gln Ser

ser Lys

Ala Thr

505

Pro Ala

Ser Gly

Asp Ile

Asn Pro

570

Ala Gly

585

Leu Pro

Ile Trp

Leu Met

Lys Asn

650

Lys Phe

Glu Ile

Glu Ile

Page 11

Arg

Lys

Met

val

Glu

555

val

Asn

Gly

Ala

Ala

Glu

Gln

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Ala

Met

Lys

Gly

Pro

Ser

Trp

Tyr
700

Leu

445

Gln

Trp

Ala

His

Ser

525

Ile

val

Thr

Gln

val

605

Ile

Phe

val

Phe

Glu

685

Thr

Ser

Phe

Leu

Asp

Leu

510

His

Phe

Met

Glu

Ala

590

Trp

Pro

Gly

Pro

Ile

670

Leu

Ser

Arg

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Ala

Gln

His

Leu

Ala

655

Thr

Gln

Asn

Thr

Gly

Asn

Gly

Asp

Lys

Thr

560

Tyr

Thr

Asp

Thr

Lys

Asn

Lys

Tyr



705

10359w001_ST25
Asn Lys Ser val Asn val Asp Phe Thr val Asp Thr Asn Gly val Tyr
710

715

720

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

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

<220>
<223>

12
DNA

<400> 12
atggctgccg

cagtggtgga
gacagcaggg
aagggagagc
cggcagctcg
caggagcgcc
gcgaaaaaga
ggaaaaaaga
aaggcgggec
tcagtacctg
aatacgatgg
gtgggtaatt
accaccagca
tccagccaat
tattttgact
aacaacaact
aaagaggtca
caggtgttta
tgcctcccgce
aacaacggga
cagatgctgc
cacagcagct
tacctgtatt
cagttttctc
ccctgttacc

tcgtggactg

2244

725

atggttatct
agctcaaacc
gtcttgtgct
cggtcaacga
acagcggaga
ttaaagaaga
gggttcttga
ggccggtaga
agcagcctgce
acccccagcc
ctacaggcag
cctcgggaaa
cccgaacctg
caggagcctc
tcaacagatt
ggggattccg
cgcagaatga
ctgactcgga
cgttcccagce
gtcaggcagt
gtaccggaaa
acgctcacag
acttgagcag
aggccggage
gccagcageg

gagctaccaa

Artificial Sequence

pPAAV2-CAP N587 SpyTag HBM

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

gtaccacctc

730

DNA

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

aatggcagag
Page 12

ctctctctga
ccgcagagceg
gacccttcaa
agcacgacaa
accacgccga
tcggacgagc
aacctgttaa
actcctcctc
gtcagactgg
cccecctctgg
ataacgaggg
ggatgggcga
accacctcta
gctacagcac
gtgactggca
agctctttaa
ataaccttac
tcggctcggce
agtatggata
gcctggagta
cttttgagga
tgaatcctct
ccaccacgca
ctaggaactg
ataacaacaa

actctctggt

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
cagtgaatac

gaatccgggc

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



10359w001_ST25

ccggccatgg caagccacaa ggacgatgaa gaaaagtttt ttcctcagag cggggttctc 1620
atctttggga agcaaggctc agagaaaaca aatgtggaca ttgaaaaggt catgattaca 1680
gacgaagagg aaatcaggac aaccaatccc gtggctacgg agcagtatgg ttctgtatct 1740
accaacctcc aggcgggcaa cgcccacatc gtgatggtgg acgcctacaa gccgacgaag 1800
caagcagcta ccgcagatgt caacacacaa ggcgttcttc caggcatggt ctggcaggac 1860
agagatgtgt accttcaggg gcccatctgg gcaaagattc cacacacgga cggacatttt 1920
cacccctctc ccctcatggg tggattcgga cttaaacacc ctcctccaca gattctcatc 1980
aagaacaccc cggtacctgc gaatccttcg accaccttca gtgcggcaaa gtttgcttcc 2040
ttcatcacac agtactccac gggacaggtc agcgtggaga tcgagtggga gctgcagaag 2100
gaaaacagca aacgctggaa tcccgaaatt cagtacactt ccaactacaa caagtctgtt 2160
aatgtggact ttactgtgga cactaatggc gtgtattcag agcctcgccc cattggcacc 2220
agatacctga ctcgtaatct gtaa 2244
<210> 13

<211> 747

<212> PRT

<213> Artificial Sequence

<220>

<223> pAAV2-CAP N587 SpyTag HBM AA

<400> 13

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

Gly Tyr Lys Tyr Leu Gly Pro Phe Asn Gly Leu Asp Lys Gly Glu Pro
50 55 60

val Asn Glu Ala Asp Ala Ala Ala Leu Glu His Asp Lys Ala Tyr Asp
65 70 75 80

Arg GIn Leu Asp Ser Gly Asp Asn Pro Tyr Leu Lys Tyr Asn His Ala
85 90 95

Asp Ala Glu Phe GIn Glu Arg Leu Lys Glu Asp Thr Ser Phe Gly Gly
100 105 110

Asn Leu Gly Arg Ala val Phe Gln Ala Lys Lys Arg val Leu Glu Pro
115 120 125

Page 13



Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Lys

Thr

val

val

Gln
385

Ala

Asp

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Leu

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

val

Thr

Gly

Met

val

val

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

val

340

Ser

val

Gly

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Glu

Pro

150

Pro

val

Leu

Asn

230

Thr

Ser

Pro

Arg

Arg

Asn

val

His

Gln

ser
390

Pro

135

val

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

Leu

Asp

Phe

Gln

Tyr

375

Ser

val

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Gly

Trp

Asn

Gly

Thr

Gly

Gly

Phe

10359w001_ST25

Lys Thr Ala

Pro Asp Ser
155

Lys Arg Leu

Pro Gln Pro
185

Asn Thr Met

Gly Ala Asp

Thr Trp Met
235

Leu Pro Thr
250

Gly Ala ser

Tyr Phe Asp

Gln Arg Leu

Phe Lys Leu
315

Thr Thr Thr
330

Asp Ser Glu
345

Cys Leu Pro

Tyr Leu Thr

Tyr Cys Leu
395

Page 14

Pro
140
Ser
Asn
Leu
Ala
Gly
2

Gly
Tyr
Asn
Phe
Ile
300
Phe
Ile
Tyr
Pro
Leu

380

Glu

Gly

Ser

Phe

Gly

Thr

205

val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Lys

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Lys

Thr

Gln

175

Pro

Ser

Asn

val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Arg

Gly

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

Trp

val

320

Leu

Tyr

Asp

Ser

ser
400



Gln

Asp

Leu

Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

val

Thr

Leu

625

His

Gln

Met

val

Met

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Asp

Gln

610

Gln

Pro

Ile

Leu

Pro

Asn

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

val

Ala

595

Gly

Gly

Ser

Leu

Arg

Phe

420

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

Tyr

val

Pro

Pro

Ile
660

Thr

405

His

Leu

Gly

Asp

Gln

485

Ser

val

Phe

Lys

Ile

565

Thr

Lys

Leu

Ile

Leu

645

Lys

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Pro

Pro

Trp

Met

Asn

Asn

Ser

Asp

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Thr

Gly

Thr

Asn

Tyr

Gln

440

Thr

Asp

val

Gly

Gly

Gln

val

Thr

Gln

Lys

600

Met

Lys

Gly

Pro

10359w001_ST25
Phe Thr Phe Ser

Ala

425

Tyr

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Asn

Ala

585

Gln

val

Ile

Phe

val
665

410

His

Leu

Ser

Ser

Lys

Thr

Ala

Gly

Ile

Pro

570

Gly

Ala

Trp

Pro

Page 15

Ser

Tyr

Arg

Arg

Thr

Lys

Met

val

Glu

555

val

Asn

Ala

Gln

His

635

Leu

Ala

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Ala

Thr

Asp

Thr

Lys

Asn

Tyr

Ser

Leu

445

Gln

Trp

Ala

His

Ser

525

Ile

val

Thr

His

Ala

605

Arg

Asp

His

Pro

Thr

Leu

430

Ser

Phe

Leu

Asp

Leu

510

His

Phe

Met

Glu

Ile

590

Asp

Asp

Gly

Pro

ser
670

Phe

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

val

val

val

His

Pro

655

Thr

Arg

Thr

Gly

Asn

Gly

Asp

Lys

Thr

560

Tyr

Met

Asn

Tyr

Phe

640

Pro

Thr



Ala
675

Phe ser

val
690

Gln Ser

Trp Asn

val Asp

Pro Ile Gly

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

<220>
<223>

14
2253
DNA

PAAV

<400> 14
atggctgccg

cagtggtgga
gacagcaggg
aagggagagc
cggcagctcg
caggagcgcc
gcgaaaaaga
ggaaaaaaga
aaggcgggec
tcagtacctg
aatacgatgg
gtgggtaatt
accaccagca
tccagccaat
tattttgact
aacaacaact
aaagaggtca
caggtgttta
tgcctecccgce

aacaacggga

Ala Lys

Glu

val

Pro Glu

Phe

Ile

Ile

Ala Ser

680

Glu
695

Trp

Gln Tyr

710

Thr
725

Phe

Thr
740

Arg

2-CAP N587

atggttatct
agctcaaacc
gtcttgtgct
cggtcaacga
acagcggaga
ttaaagaaga
gggttcttga
ggccggtaga
agcagcctgce
acccccagcc
ctacaggcag
cctcgggaaa
cccgaacctg
caggagcctc
tcaacagatt
ggggattccg
cgcagaatga
ctgactcgga
cgttcccagce

gtcaggcagt

val

Tyr

Asp Thr

Leu Thr

Artificial Sequence

10359w001_ST25

Phe Ile Thr

Glu Leu

Thr Ser Asn
715

Asn Gly val

730

Arg Asn Leu

745

Gln
685

Lys
700

Tyr

Tyr

Linker 1 SpyTag HBM DNA

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

aggacgctct

ctcgaggaca
ccaccaaagc
aagtacctcg
gcggccctcg
ctcaagtaca
gggggcaacc
ctggttgagg
gtggagccag
ttgaattttg
ccaccagcag
atggcagaca
gattccacat
acctacaaca
cactactttg
ttttcaccac
ctcaacttca
acgattgcca
ccgtacgtcc
atggtgccac

tcattttact

Page 16

ctctctctga
ccgcagagcg
gacccttcaa
agcacgacaa
accacgccga
tcggacgagc
aacctgttaa
actcctcctc
gtcagactgg
cccecctctgg
ataacgaggg
ggatgggcga
accacctcta
gctacagcac
gtgactggca
agctctttaa
ataaccttac
tcggctcggce
agtatggata

gcctggagta

Tyr Ser Thr Gly

Glu Asn Ser Lys

Asn Lys Ser val

720

Ser Glu Pro Arg

735

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

ctttccttct

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200



cagatgctgc
cacagcagct
tacctgtatt
cagttttctc
ccctgttacc
tcgtggactg
ccggccatgg
atctttggga
gacgaagagg
accaacctcc
acgaaggcgc
tggcaggaca
ggacattttc
attctcatca
tttgcttecct
ctgcagaagg
aagtctgtta
attggcacca
<210> 15

<211> 750
<212> PRT
<213>

<220>
<223>

<400> 15
Met Ala Ala Asp Gly
1 5

Glu Gly Ile Arg Gln

20

Lys Pro Ala Glu Arg
35

Tyr Leu

Gly Tyr Lys
50

val Asn Glu
65

Ala Asp

gtaccggaaa
acgctcacag
acttgagcag
aggccggagc
gccagcagceg
gagctaccaa
caagccacaa
agcaaggctc
aaatcaggac
aggcgggcaa
aagcagctac
gagatgtgta
acccctctcc
agaacacccc
tcatcacaca
aaaacagcaa
atgtggactt

gatacctgac

10359w001_ST25

caactttacc
ccagagtctg
aacaaacact
gagtgacatt
agtatcaaag
gtaccacctc
ggacgatgaa
agagaaaaca
aaccaatccc
cgcgagcgcc
cgcagatgtc
ccttcagggg
cctcatgggt
ggtacctgcg
gtactccacg
acgctggaat
tactgtggac

tcgtaatctg taa

Artificial Sequence

Tyr Leu Pro Asp Trp
10

Trp Trp Lys Leu Lys
25
His Lys

Asp Asp Ser
40

Gly Pro
55

Phe Asn Gly

Ala Ala Ala Leu Glu

70

gaccgtctca
ccaagtggaa
cgggaccagt
acatctgcgg
aatggcagag
gaaaagtttt
aatgtggaca
gtggctacgg
cacatcgtga
aacacacaag
cccatctggg
ggattcggac
aatccttcga
ggacaggtca
cccgaaattc

actaatggcg

PAAV2-CAP N587 Linker 1 SpyTag HBM AA

Leu Glu
Pro Gly
Arg Gly
Leu Asp

60

His Asp
75

Page 17

Asp

Pro

Leu

45

Lys

Lys

ttcagctaca cttttgagga
tgaatcctct
ccaccacgca
ctaggaactg
ataacaacaa
actctctggt
ttcctcagag
ttgaaaaggt
agcagtatgg
tggtggacgc
gcgttcttcc
caaagattcc
ttaaacaccc
ccaccttcag
gcgtggagat
agtacacttc

tgtattcaga

Thr

Pro

30

val

Gly

Ala

cgttcctttc
catcgaccag
gtcaaggctt
gcttcctgga
cagtgaatac
gaatccgggc
cggggttctc
catgattaca
ttctgtatct
ctacaagccg
aggcatggtc
acacacggac
tcctccacag
tgcggcaaag
cgagtgggag
caactacaac

gcctcgececc

Leu

15

Pro

Leu

Glu

Tyr

Ser

Pro

Pro

Pro

Asp
80

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2253



Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Lys

Thr

Gln

Ala

Leu

Ala

Asp

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Glu

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

val

Thr

Asp

Phe

100

Arg

val

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

val
340

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Lys

Gln

325

Gln

Gly

Glu

val

Glu

Pro

150

Pro

val

Leu

Asn

230

Thr

Ser

Pro

Arg

Arg

Asn

val

Asp

Arg

Phe

Pro

135

val

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

Leu

Asp

Phe

Asn

Leu

Gln

120

val

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Gly

Trp

Asn

Gly

Thr

10359w001_ST25
Pro Tyr Leu Lys
90

Lys

Pro

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

Tyr

Gln

Phe

Thr

345

Glu Asp

Lys Lys

Thr Ala

Asp Ser

155

Arg Leu

Gln Pro

Thr Met

Ala Asp

Trp Met

235

Pro Thr
250

Ala Ser

Phe Asp

Arg Leu

Lys Leu

315

Thr Thr
330

Ser Glu

Page 18

Thr
Arg
Pro
140
Ser
Asn
Leu
Ala
Gly
2

Gly
Tyr
Asn
Phe
Ile
300
Phe

Ile

Tyr

Tyr

Ser

val

125

Gly

Ser

Phe

Gly

Thr

205

val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu
350

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Asn

val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Arg

Gly

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

Trp
val
320

Leu

Tyr



val

val

Gln

385

Gln

Asp

Leu

Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

val

Asp

Leu

Phe

370

Ala

Met

val

Met

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Met

val
610

Gly

Met

val

Leu

Pro

Asn

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

val

val

595

Asn

Ser

val

Gly

Arg

Phe

420

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

Asp

Thr

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Gln

485

Ser

val

Phe

Lys

Ile

565

Thr

Ala

Gln

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Tyr

Gly

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Lys

val
615

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

val

Gly

val

Thr

Gln

Pro

600

Leu

10359w001_ST25
Cys Leu Pro Pro

Tyr Leu

Tyr Cys

Phe Thr

410

Ala His

425

Tyr Leu

Gln Ser

Gln Ser

ser Lys

Ala Thr

505

Pro Ala

Ser Gly

Asp Ile

Asn Pro

570

Ala Gly
585

Thr Lys

Pro Gly

Page 19

Thr

Leu

395

Phe

Ser

Tyr

Arg

Lys

Met

val

Glu

555

val

Asn

Ala

Met

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Ala

Gln

val
620

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

Ala

His

Ser

525

Ile

val

Thr

Ser

Ala

605

Trp

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Asp

Leu

510

His

Phe

Met

Glu

Ala

590

Ala

Gln

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

His

Thr

Asp

Asp

Ser

Ser

400

Arg

Thr

Gly

Asn

Gly

Asp

Lys

Thr

560

Tyr

Arg



Asp val Tyr

Gly His Phe

Pro Pro Pro

Thr
675

Ser Thr

Thr
690

Ser Gly

Asn Ser

705

Lys

Lys Ser val

Glu Pro Arg

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

<220>
<223>

16
2256
DNA

<400> 16
atggctgccg

cagtggtgga
gacagcaggg
aagggagagc
cggcagctcg
caggagcgcc
gcgaaaaaga
ggaaaaaaga
aaggcgggec
tcagtacctg
aatacgatgg
gtgggtaatt
accaccagca

tccagccaat

Leu Gln

Pro
645

His

Gln Ile

660

Phe ser

val

Gln

Arg Trp

Leu

Ala

Ser

Asn

Pro Ile

Pro Leu

Ile Lys

Ala Lys

680

val Glu

695

Pro Glu

710

val
725

Asn

Pro Ile

740

atggttatct
agctcaaacc
gtcttgtgct
cggtcaacga
acagcggaga
ttaaagaaga
gggttcttga
ggccggtaga
agcagcctgce
acccccagcc
ctacaggcag
cctcgggaaa
cccgaacctg

caggagcctc

Asp

Gly

Phe Thr

Thr Arg

Artificial Sequence

10359w001_ST25

Trp Ala Lys
635

Met Gly

Asn Pro

665

Phe Ala ser

Ile Glu Trp

Ile GIn Tyr

715

val Thr

730

Tyr Leu Thr

745

Ile Pro His

Phe Gly Leu

Ala
670

val Pro

Ile Thr

685

Phe

Glu Gln

700

Leu

Thr Ser Asn

Asn Gly val

Leu
750

Arg Asn

PAAV2-CAP N587 Linker 2 SpyTag HBM DNA

tccagattgg ctcgaggaca ctctctctga

tggcccacca
tcctgggtac
ggcagacgcc
caacccgtac
tacgtctttt
acctctgggc
gcactctcct
aagaaaaaga
tctcggacag
tggcgcacca
ttggcattgc
ggccctgecc

gaacgacaat

ccaccaaagc
aagtacctcg
gcggcccteg
ctcaagtaca
gggggcaacc
ctggttgagg
gtggagccag
ttgaattttg
ccaccagcag
atggcagaca
gattccacat
acctacaaca

cactactttg

pPage 20

ccgcagagcg
gacccttcaa
agcacgacaa
accacgccga
tcggacgagc
aacctgttaa
actcctcctc
gtcagactgg
cccecctectgg
ataacgaggg
ggatgggcga
accacctcta

gctacagcac

Thr

Asp

His

Pro

Gln

Tyr

Lys

Asn
720

Tyr

Tyr Ser

735

aggaataaga
gcataaggac
cggactcgac
agcctacgac
cgcggagttt
agtcttccag
gacggctccg
gggaaccgga
agacgcagac
tctgggaact
cgccgacgga
cagagtcatc

Caaacaaatt

cccttggggg

60
120
180
240
300
360
420
480
540
600
660
720
780
840



tattttgact

aacaacaact

aaagaggtca

caggtgttta

tgcctceccgce

aacaacggga

cagatgctgc

cacagcagct

tacctgtatt

cagttttctc

ccctgttacc

tcgtggactg

ccggccatgg

atctttggga

gacgaagagg

accaacctcc

acgaagggca

gtctggcagg
gacggacatt

cagattctca

aagtttgctt

gagctgcaga

aacaagtctg

cccattggca

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

<220>
<223>

<400>

17
751
PRT

Artificial Sequence

PAAV2-CAP N587 Linker 2 SpyTag HBM AA

17

tcaacagatt ccactgccac

ggggattccg

cgcagaatga

acccaagaga
cggtacgacg
ctgactcgga gtaccagctc
cgttcccagc agacgtcttc
gtcaggcagt aggacgctct
gtaccggaaa caactttacc
acgctcacag ccagagtctg
acttgagcag aacaaacact
aggccggagce

gccagcagcg

gagtgacatt
agtatcaaag
gagctaccaa gtaccacctc
caagccacaa ggacgatgaa
agcaaggctc agagaaaaca

aaatcaggac aaccaatccc

aggcgggcaa

gccaagcagc

cggcagcgcc
taccgcagat
acagagatgt gtaccttcag
ttcacccctc tcccctcatg
tcaagaacac cccggtacct
ccttcatcac acagtactcc
aggaaaacag caaacgctgg
ttaatgtgga ctttactgtg

CCagatacct gactcgtaat

10359w001_ST25

ttttcaccac
ctcaacttca
acgattgcca
ccgtacgtcc
atggtgccac
tcattttact
ttcagctaca
gaccgtctca
ccaagtggaa
cgggaccagt
acatctgcgg
aatggcagag
gaaaagtttt
aatgtggaca
gtggctacgg
cacatcgtga
gtcaacacac
gggcccatct

ggtggattcg
gcgaatcctt

acgggacagg
aatcccgaaa
gacactaatg

ctgtaa

gtgactggca
agctctttaa
ataaccttac
tcggctcggce
agtatggata
gcctggagta
cttttgagga
tgaatcctct
ccaccacgca
ctaggaactg
ataacaacaa
actctctggt
ttcctcagag
ttgaaaaggt
agcagtatgg
tggtggacgc
aaggcgttct
gggcaaagat
gacttaaaca
cgaccacctt
tcagcgtgga
ttcagtacac

gcgtgtattc

aagactcatc
cattcaagtc
cagcacggtt
gcatcaagga
cctcaccctg
ctttccttct
cgttcctttc
catcgaccag
gtcaaggctt
gcttcctgga
cagtgaatac
gaatccgggc
cggggttctc
catgattaca
ttctgtatct
ctacaagccg
tccaggcatg
tccacacacg
ccctcctceca
cagtgcggca
gatcgagtgg
ttccaactac

agagcctcgce

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

Page 21

30

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2256



Lys

Gly

val

65

Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Pro

Tyr

50

Asn

Gln

Ala

Leu

Ala

Asp

Ala

Pro

210

Gly

Thr

Lys

Gly

His
290

Ala

35

Lys

Glu

Leu

Glu

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Glu

Tyr

Ala

Asp

Phe

100

Arg

val

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Arg

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Thr

Pro

His

Gly

Ala

70

Gly

Glu

val

Glu

Pro

150

Pro

val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

135

val

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

Asp

40

Phe

Ala

Asn

Leu

Gln

120

val

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Gly

Trp

10359w001_ST125
Asp Ser Arg Gly

Asn

Leu

Pro

Lys

Pro

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

Tyr

Gln

Gly Leu
Glu His

75

Tyr Leu

90

Glu Asp

Lys Lys

Thr Ala

Asp Ser

155

Arg Leu

Gln Pro

Thr Met

Ala Asp

Trp Met

235

Pro Thr
250
Ala Ser

Phe Asp

Arg Leu

Page 22

Asp
60
Asp
Lys
Thr
Arg
Pro
140
Ser
Asn
Leu
Ala
Gly
2
Gly
Tyr
Asn

Phe

Ile
300

Leu

45

Lys

Lys

Tyr

Ser

val

125

Gly

Ser

Phe

Gly

Thr

205

val

Asp

Asn

Asp

Asn

285

Asn

val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Asn

val

His

255

His

Phe

Asn

Pro

Pro

Asp

80

Gly

Pro

Arg

Gly

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

Trp



Lys

Thr

val

val

Gln

385

Gln

Asp

Leu

Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

val

Met

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Arg

val

Thr

Gly

Met

val

Leu

Pro

Asn

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

Pro

Thr

val

340

Ser

val

Gly

Arg

Phe

420

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Gln

485

Ser

val

Phe

Lys

Ile
565

val

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Asn

Gly

Thr

Phe

Asn

Tyr

Gln

440

Thr

Asp

val

Gly

val

Thr

10359w001_ST25
Phe Lys Leu Phe

Thr Thr
330

Asp Ser
345

Cys Leu
Tyr Leu
Tyr Cys
Phe Thr

410

Ala His

425

Tyr Leu

Gln Ser

Gln Ser

ser Lys

Ala Thr

505

Pro Ala

Ser Gly

Asp Ile

Asn Pro
570

Page 23

315

Thr

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg

Thr

Lys

Met

val

Glu

555

val

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

Ala

His

Ser

525

Ile

val

Thr

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Asp

Leu

510

His

Phe

Met

Glu

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln
575

val

320

Leu

Tyr

Asp

Ser

Ser

400

Arg

Thr

Gly

Asn

Gly

Asp

Lys

Thr

560

Tyr



Gly

val

Ala

Arg

Asp

His

Pro

Tyr

Glu

705

Asn

Ser

Ser

Met

Asp

610

Asp

Gly

Pro

Ser

Ser

690

Asn

Lys

Glu

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

<220>
<223>

<400>

atggctgccg atggttatct

val

val

595

val

val

His

Pro

Thr

675

Thr

Ser

Ser

Pro

18
2268
DNA

Ser

580

Asp

Asn

Tyr

Phe

Pro

660

Thr

Gly

Lys

val

Arg
740

Thr

Ala

Thr

Leu

His

645

Gln

Phe

Gln

Arg

Asn

725

Pro

Asn

Tyr

Gln

Gln

630

Pro

Ile

Ser

val

Trp

val

Ile

Leu

Lys

Ser

Leu

Ala

Ser

695

Asn

Asp

Gly

Artificial Sequence

Gln

Pro

600

val

Pro

Pro

Ile

Ala

680

val

Pro

Phe

Thr

10359w001_ST25
Ala Gly Asn Gly

585

Thr

Leu

Ile

Leu

Lys

Glu

Glu

Thr

Arg
745

Lys

Pro

Trp

Met

650

Asn

Phe

Ile

Ile

val

730

Tyr

Gly

Gly

Ala

635

Gly

Thr

Ala

Glu

Gln

715

Asp

Leu

Ser

Met

620

Lys

Gly

Pro

Ser

Trp

Tyr

Thr

Thr

PAAV2-CAP N587 Linker 4 SpyTag HBM DNA

18

cagtggtgga
gacagcaggg
aagggagagc
cggcagctcg

caggagcgcc

gcgaaaaaga

ggaaaaaaga

agctcaaacc
gtcttgtgct
cggtcaacga
acagcggaga
ttaaagaaga

gggttcttga
ggccggtaga

tggcccacca
tcctgggtac
ggcagacgcc
caacccgtac
tacgtctttt
acctctgggc

gcactctcct

ccaccaaagc

aagtacctcg

gcggccctcg

ctcaagtaca

gggggcaacc
ctggttgagg
gtggagccag actcctcctc

Page 24

Ser

Gln

605

val

Ile

Phe

val

Phe

685

Glu

Thr

Asn

Arg

Ala

590

Ala

Trp

Pro

Gly

Pro

670

Ile

Leu

Ser

Gly

Asn
750

tccagattgg ctcgaggaca ctctctctga

ccgcagagcg

gacccttcaa

agcacgacaa

accacgccga

tcggacgagc

aacctgttaa

His

Ala

Gln

His

Leu

655

Ala

Thr

Gln

Asn

val

735

Leu

aggaataaga
gcataaggac
cggactcgac
agcctacgac
cgcggagttt
agtcttccag

gacggctccg
gggaaccgga

Thr

Asp

Thr

640

Lys

Asn

Lys

Tyr
720

Tyr

60
120
180
240
300
360
420
480



aaggcgggcec
tcagtacctg
aatacgatgg
gtgggtaatt
accaccagca
tccagccaat
tattttgact
aacaacaact
aaagaggtca
caggtgttta
tgcctecccgce
aacaacggga
cagatgctgc
cacagcagct
tacctgtatt
cagttttctc
ccctgttacc
tcgtggactg
ccggccatgg
atctttggga
gacgaagagg
accaacctcc
aagccgacga
cttccaggca
attccacaca
caccctcectc
ttcagtgcgg
gagatcgagt
acttccaact
tcagagcctc
<210>
<211>
<212>
<213>
<220>

19
755
PRT

agcagcctgce
acccccagcc
ctacaggcag
cctcgggaaa
cccgaacctg
caggagcctc
tcaacagatt
ggggattccg
cgcagaatga
ctgactcgga
cgttcccagce
gtcaggcagt
gtaccggaaa
acgctcacag
acttgagcag
aggccggage
gccagcageg
gagctaccaa
caagccacaa
agcaaggctc
aaatcaggac
aggcgggcaa
agggcctgag
tggtctggca
cggacggaca
cacagattct
caaagtttgc
gggagctgca
acaacaagtc

gccccattgg

aagaaaaaga
tctcggacag
tggcgcacca
ttggcattgc
ggccctgecc
gaacgacaat
ccactgccac
acccaagaga
cggtacgacg
gtaccagctc
agacgtcttc
aggacgctct
caactttacc
ccagagtctg
aacaaacact
gagtgacatt
agtatcaaag
gtaccacctc
ggacgatgaa
agagaaaaca
aaccaatccc
cggcctgagc
cggccaagca
ggacagagat
ttttcacccc
catcaagaac
ttccttcatc
gaaggaaaac
tgttaatgtg

caccagatac

Artificial Sequence

10359w001_ST25

ttgaattttg
ccaccagcag
atggcagaca
gattccacat
acctacaaca
cactactttg
ttttcaccac
ctcaacttca
acgattgcca
ccgtacgtcc
atggtgccac
tcattttact
ttcagctaca
gaccgtctca
ccaagtggaa
cgggaccagt
acatctgcgg
aatggcagag
gaaaagtttt
aatgtggaca
gtggctacgg
ggcgcccaca
gctaccgcag
gtgtaccttc
tctcccctca
accccggtac
acacagtact
agcaaacgct
gactttactg

ctgactcgta

Page 25

gtcagactgg
ccccctctgg
ataacgaggg
ggatgggcga
accacctcta
gctacagcac
gtgactggca
agctctttaa
ataaccttac
tcggctcggce
agtatggata
gcctggagta
cttttgagga
tgaatcctct
ccaccacgca
ctaggaactg
ataacaacaa
actctctggt
ttcctcagag
ttgaaaaggt
agcagtatgg
tcgtgatggt
atgtcaacac
aggggcccat
tgggtggatt
ctgcgaatcc
ccacgggaca
ggaatcccga
tggacactaa

atctgtaa

agacgcagac
tctgggaact
cgccgacgga
cagagtcatc
caaacaaatt
cccttggggg
aagactcatc
cattcaagtc
cagcacggtt
gcatcaagga
cctcaccctg
ctttccttct
cgttcctttc
catcgaccag
gtcaaggctt
gcttcctgga
cagtgaatac
gaatccgggc
cggggttctc
catgattaca
ttctgtatct
ggacgcctac
acaaggcgtt
ctgggcaaag
cggacttaaa
ttcgaccacc
ggtcagcgtg
aattcagtac

tggcgtgtat

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2268



<223>

<400>

Met Ala Ala

1

Glu

Lys

Gly

val

65

Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Ala

Asp

Ala

Pro

210

Gly

Thr

Ile

Ala

35

Lys

Glu

Leu

Glu

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Asp

Arg

20

Glu

Tyr

Ala

Asp

Phe

100

Arg

val

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Gly
5
Gln
Arg
Leu
Asp
Ser
85
Gln
Ala
Glu
Ser
Gln
165
Ser
Gly
Asp
His

Arg
245

Tyr

Trp

His

Gly

Ala

70

Gly

Glu

val

Glu

Pro

150

Pro

val

Leu

Asn

230

Thr

Leu

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

135

val

Ala

Pro

Gly

Asn

215

Asp

Trp

10359w001_ST25

Pro Asp Trp Leu
10

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

120

val

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Leu

25

Asp

Asn

Leu

Pro

Lys

Pro

Lys

Pro

185

Asn

Gly

Thr

Leu

Lys Pro

ser Arg

Gly Leu

Glu His

75

Tyr Leu
90

Glu Asp

Lys Lys

Thr Ala

Asp Ser

155

Arg Leu

Gln Pro

Thr Met

Ala Asp

Trp Met

235

Pro Thr
250

Page 26

PAAV2-CAP N587 Linker 4 SpyTag HBM AA
19

Glu
Gly
Gly
Asp
60
Asp
Lys
Thr
Arg
Pro
140
Ser
Asn
Leu
Ala
Gly
2
Gly

Tyr

Asp

Pro

Leu

45

Lys

Lys

Tyr

Ser

val

125

Gly

Ser

Phe

Gly

Thr

205

val

Asp

Asn

Thr

Pro

30

val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Leu

15

Pro

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Asn

val

His
255

Ser

Pro

Pro

Pro

Asp

80

Gly

Pro

Arg

Gly

Thr

Pro

Gly

Ser

Ile

240

Leu



Tyr

Phe

Cys

Lys

Thr

val

val

Gln

385

Gln

Asp

Leu

Asn

Ala

465

Pro

Asn

Arg

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

val

Met

Thr

450

Gly

Cys

Ser

Asp

Gln

Tyr

275

Phe

Arg

val

Thr

Gly

Met

val

Leu

Pro

Asn

435

Pro

Ala

Tyr

Glu

ser
515

Ile

260

Ser

Ser

Pro

Thr

val

340

Ser

val

Gly

Arg

Phe

420

Pro

Ser

Ser

Arg

Tyr

500

Leu

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Gln

485

Ser

val

Ser

Pro

Arg

val

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

Asn

Gln

Trp

Asp

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Arg

Thr

Pro

Ser

Gly

Trp

Asn

Gly

Thr

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

val

Gly

Gly

10359w001_ST25

Gly Ala ser
265

Tyr Phe Asp

Gln Arg Leu

Phe Lys Leu
315

Thr Thr Thr
330

Asp Ser Glu
345

Cys Leu Pro

Tyr Leu Thr

Tyr Cys Leu
395

Phe Thr Phe
410

Ala His Ser

425

Tyr Leu Tyr

Gln Ser Arg

Gln Ser Arg

Ser Lys Thr

Ala Thr Lys

505

Pro Ala Met

Page 27

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Ala

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

Ala

His

ser
525

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Asp

Leu

510

His

His

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Lys

Tyr

His

Trp

val

320

Leu

Tyr

Asp

Ser

Ser

400

Arg

Thr

Gly

Asn

Gly

Asp



Asp

Gln

545

Asp

Gly

His

Gln

val

625

Ile

Phe

val

Phe

Glu

705

Thr

Asn

Arg

Glu

530

Gly

Glu

Ser

Ile

Ala

610

Trp

Pro

Gly

Pro

Ile

690

Leu

Ser

Gly

Asn

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

<220>
<223>

Glu

Ser

Glu

val

val

595

Ala

Gln

His

Leu

Ala

675

Thr

Gln

Asn

val

Leu

755

20
2280
DNA

Phe

Lys

Ile

565

Thr

val

Ala

Arg

Asp

645

His

Pro

Tyr

Glu

Asn

725

Ser

Phe

Thr

550

Arg

Asn

Asp

Asp

Pro

Ser

Ser

Asn

710

Lys

Glu

Pro

535

Asn

Thr

Leu

Ala

val

615

val

His

Pro

Thr

Thr

695

Ser

Ser

Pro

Artificial Sequence

Gln

val

Thr

Gln

Tyr

600

Asn

Tyr

Phe

Pro

Thr

680

Gly

Lys

val

Arg

10359w001_sST25
Ser Gly val Leu

Asp Ile

Asn Pro
570

Ala Gly
585

Lys Pro

Thr Gln

Leu Gln

His Pro
650

Gln Ile
665

Phe Sser

GIn val

Arg Trp

Asn val

730

Pro Ile
745

Glu

555

val

Asn

Thr

Gly

Leu

Ala

Ser

Asn

715

Asp

Gly

540

Lys

Ala

Gly

Lys

val

620

Pro

Pro

Ile

Ala

val

700

Pro

Phe

Thr

PAAV2-CAP N587 Linker 6 SpyTag HBM DNA
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Ile

val

Thr

Leu

Ile

Leu

Lys

Glu

Thr

Arg

Phe

Met

Glu

Ser

590

Leu

Pro

Trp

Met

Asn

670

Phe

Ile

Ile

val

Tyr
750

Gly

Ile

Gln

575

Gly

Ser

Gly

Ala

Ala

Glu

Gln

Asp

735

Leu

Lys
Thr

560

Tyr

Gly

Met

Lys

Gly

Pro

Ser

Trp

Tyr

720

Thr

Thr



<400> 20
atggctgccg

cagtggtgga
gacagcaggg
aagggagagc
cggcagctcg
caggagcgcec
gcgaaaaaga
ggaaaaaaga
aaggcgggcc
tcagtacctg
aatacgatgg
gtgggtaatt
accaccagca
tccagccaat
tattttgact
aacaacaact
aaagaggtca
caggtgttta
tgcctcccgce
aacaacggga
cagatgctgc
cacagcagct
tacctgtatt
cagttttctc
ccctgttacc
tcgtggactg
ccggccatgg
atctttggga
gacgaagagg
accaacctcc
gcctacaagce
acacaaggcg
atctgggcaa

ttcggactta

atggttatct
agctcaaacc
gtcttgtgct
cggtcaacga
acagcggaga
ttaaagaaga
gggttcttga
ggccggtaga
agcagcctgce
acccccagcc
ctacaggcag
cctcgggaaa
cccgaacctg
caggagcctc
tcaacagatt
ggggattccg
cgcagaatga
ctgactcgga
cgttcccagce
gtcaggcagt
gtaccggaaa
acgctcacag
acttgagcag
aggccggagce
gccagcagcg
gagctaccaa
caagccacaa
agcaaggctc
aaatcaggac
aggcgggcaa
cgacgaaggg
ttcttccagg
agattccaca

aacaccctcc

tccagattgg
tggcccacca
tcctgggtac
ggcagacgcc
caacccgtac
tacgtctttt
acctctgggc
gcactctcct
aagaaaaaga
tctcggacag
tggcgcacca
ttggcattgc
ggccctgecc
gaacgacaat
ccactgccac
acccaagaga
cggtacgacg
gtaccagctc
agacgtcttc
aggacgctct
caactttacc
ccagagtctg
aacaaacact
gagtgacatt
agtatcaaag
gtaccacctc
ggacgatgaa
agagaaaaca
aaccaatccc
cggcctgagc
cctgagcggc
catggtctgg
cacggacgga

tccacagatt

10359w001_ST25

ctcgaggaca
ccaccaaagc
aagtacctcg
gcggccctcg

ctcaagtaca

gggggcaacc
ctggttgagg
gtggagccag
ttgaattttg
ccaccagcag
atggcagaca
gattccacat
acctacaaca
cactactttg
ttttcaccac
ctcaacttca
acgattgcca
ccgtacgtcc
atggtgccac
tcattttact
ttcagctaca
gaccgtctca
ccaagtggaa
cgggaccagt
acatctgcgg
aatggcagag
gaaaagtttt

aatgtggaca

gtggctacgg
ggcagcggcg
agcggccaag
caggacagag
cattttcacc

ctcatcaaga
Page 29

ctctctctga
ccgcagagcg
gacccttcaa
agcacgacaa
accacgccga
tcggacgagc
aacctgttaa
actcctcctc
gtcagactgg
cccecctectgg
ataacgaggg
ggatgggcga
accacctcta
gctacagcac
gtgactggca
agctctttaa
ataaccttac
tcggctcggce
agtatggata
gcctggagta
cttttgagga
tgaatcctct
ccaccacgca
ctaggaactg
ataacaacaa
actctctggt
ttcctcagag
ttgaaaaggt
agcagtatgg
cccacatcgt
cagctaccgc
atgtgtacct
cctctececect

acaccccggt

aggaataaga
gcataaggac
cggactcgac
agcctacgac
cgcggagttt
agtcttccag
gacggctccg
gggaaccgga
agacgcagac
tctgggaact
cgccgacgga
cagagtcatc
caaacaaatt
cccttggggg
aagactcatc
cattcaagtc
cagcacggtt
gcatcaagga
cctcaccctg
ctttccttct
cgttcctttc
catcgaccag
gtcaaggctt
gcttcctgga
cagtgaatac
gaatccgggc
cggggttctc
catgattaca
ttctgtatct
gatggtggac
agatgtcaac
tcaggggccc
catgggtgga

acctgcgaat

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
1740
1800
1860
1920
1980
2040



ccttcgacca
caggtcagcg
gaaattcagt
aatggcgtgt
<210> 21
<211> 759
<212> PRT
<213> Arti
<220>
<223> PpAAV
<400> 21

Met Ala Ala
1

Glu

Lys

Gly

val

65

Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Ala

Asp

Ile

Ala

35

Lys

Glu

Leu

Glu

Glu

Gly

Ala

10359w001_ST125
ccttcagtgc ggcaaagttt gcttccttca tcacacagta ctccacggga
tggagatcga gtgggagctg cagaaggaaa acagcaaacg ctggaatccc
acacttccaa ctacaacaag tctgttaatg tggactttac tgtggacact

attcagagcc tcgccccatt ggcaccagat acctgactcg taatctgtaa

ficial Sequence

2-CAP N587 Linker 6 SpyTag HBM AA

Asp Gly Tyr Leu Pro Asp Trp Leu Glu Asp Thr Leu Ser
5 10 15

Arg GIn Trp Trp Lys Leu Lys Pro Gly Pro Pro Pro Pro
20 25 30

Glu Arg His Lys Asp Asp Ser Arg Gly Leu val Leu Pro
40 45

Tyr Leu Gly Pro Phe Asn Gly Leu Asp Lys Gly Glu Pro
55 60

Ala Asp Ala Ala Ala Leu Glu His Asp Lys Ala Tyr Asp
70 75 80

Asp Ser Gly Asp Asn Pro Tyr Leu Lys Tyr Asn His Ala
85 90 95

Phe GIn Glu Arg Leu Lys Glu Asp Thr Ser Phe Gly Gly
100 105 110

Arg Ala val Phe Gln Ala Lys Lys Arg val Leu Glu Pro
120 125

val Glu Glu Pro val Lys Thr Ala Pro Gly Lys Lys Arg
135 140

His Ser Pro val Glu Pro Asp Ser Ser Ser Gly Thr Gly
150 155 160

Gln GIn Pro Ala Arg Lys Arg Leu Asn Phe Gly GIn Thr
165 170 175

Asp Ser val Pro Asp Pro Gln Pro Leu Gly Gln Pro Pro
180 185 190

pPage 30

2100
2160
2220
2280



Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Lys

Thr

val

val

Gln

385

Gln

Asp

Leu

Asn

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

val

Met

Thr
450

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

val

Thr

Gly

Met

val

Leu

Pro

Asn

435

Pro

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

val

340

Ser

val

Gly

Arg

Phe

420

Pro

Ser

Gly

Asp

His

Arg

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

310

Asn

val

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr
455

Thr
200
Glu
Ser
Ala
Ser
Gly
2

Trp
Asn

Gly

Thr

Gly
Phe
Asn
Tyr
GIn

440

Thr

10359w001_ST25

Asn Thr Met

Gly Ala Asp

Thr Trp Met
235

Leu Pro Thr
250

Gly Ala ser

Tyr Phe Asp

Gln Arg Leu

Phe Lys Leu
315

Thr Thr Thr
330

Asp Ser Glu
345

Cys Leu Pro

Tyr Leu Thr

Tyr Cys Leu
395

Phe Thr Phe
410

Ala His sSer
425

Tyr Leu Tyr

Gln Ser Arg

Page 31

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Leu
460

Thr

205

val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Ser

Asn

val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

Gly

Ser

Ile

240

Leu

Tyr

His

Trp

val

320

Leu

Tyr

Asp

Ser

Ser

400

Arg

Thr



Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Gly

Ser

Leu

625

Ile

Leu

Lys

Lys

Glu

705

Glu

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Ala

Gly

Pro

Trp

Met

Asn

Phe

690

Ile

Ile

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

val

His

595

Ser

Gly

Ala

Gly

Thr

675

Ala

Glu

Gln

Ser
Arg
Tyr
500
Leu
Lys
Glu
Glu
Ser
580
Ile
Gly
Met
Lys
Gly
6

Pro
Ser

Trp

Tyr

Asp

Gln

485

Ser

val

Phe

Lys

Ile

565

Thr

val

Gln

val

Ile

645

Phe

val

Phe

Glu

Thr
725

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Met

Ala

Gly

Pro

Ile

Leu

710

Ser

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

val

Ala

615

Gln

His

Leu

Ala

Thr

695

Gln

Asn

Asp

val

Gly

val

Thr

Gln

600

Thr

Asp

Thr

Lys

Asn

680

Gln

Lys

Tyr

10359w001_ST25
Gln Ser Arg Asn

ser Lys
490

Ala Thr
505

Pro Ala
Ser Gly
Asp Ile
Asn Pro

570

Ala Gly
585

Ala Tyr
Ala Asp
Arg Asp
Asp Gly

6

His Pro
665

Pro Ser
Tyr Ser

Glu Asn

Asn Lys

Page 32

475

Thr

Lys

Met

val

Glu

555

val

Asn

Lys

val

val

635

His

Pro

Thr

Thr

Ser

715

Ser

Ser

Tyr

Ala

Leu

540

Lys

Ala

Gly

Pro

Asn

620

Tyr

Phe

Pro

Thr

Lys

val

Trp

Ala

His

Ser

525

Ile

val

Thr

Leu

Thr

605

Thr

Leu

His

Gln

Phe

685

Gln

Arg

Asn

Leu

Asp

Leu

510

His

Phe

Met

Glu

Ser

590

Lys

Gln

Gln

Pro

Ile

670

Ser

val

Trp

val

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Gly

Gly

Gly

Gly

Ser

655

Leu

Ala

Ser

Asn

Asp
735

Gly

Asn

Gly

Asp

Lys

Thr

560

Tyr

Ser

Leu

val

Pro

640

Pro

Ala

val

Pro

720

Phe



740

Arg Tyr Leu Thr Arg Asn Leu

755

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

<220>
<223>

22
DNA

<400> 22
atggctgccg

cagtggtgga
gacagcaggg
aagggagagc
cggcagctcg
caggagcgcc
gcgaaaaaga
ggaaaaaaga
aaggcgggec
tcagtacctg
aatacgatgg
gtgggtaatt
accaccagca
tccagccaat
tattttgact
aacaacaact
aaagaggtca
caggtgttta
tgcctcccgce
aacaacggga
cagatgctgc
cacagcagct
tacctgtatt
cagttttctc
ccctgttacc

tcgtggactg

2292

atggttatct
agctcaaacc
gtcttgtgct
cggtcaacga
acagcggaga
ttaaagaaga
gggttcttga
ggccggtaga
agcagcctgce
acccccagcc
ctacaggcag
cctcgggaaa
cccgaacctg
caggagcctc
tcaacagatt
ggggattccg
cgcagaatga
ctgactcgga
cgttcccagce
gtcaggcagt
gtaccggaaa
acgctcacag
acttgagcag
aggccggage
gccagcageg

gagctaccaa

Artificial Sequence

10359w001_ST25
Thr val Asp Thr Asn Gly val Tyr Ser Glu Pro Arg Pro Ile Gly Thr

745

750

PAAV2-CAP N587 Linker 8 SpyTag HBM DNA

tccagattgg ctcgaggaca ctctctctga

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

gtaccacctc

ccaccaaagc
aagtacctcg
gcggccctcg
ctcaagtaca
gggggcaacc
ctggttgagg
gtggagccag
ttgaattttg
ccaccagcag
atggcagaca
gattccacat
acctacaaca
cactactttg
ttttcaccac
ctcaacttca
acgattgcca
ccgtacgtcc
atggtgccac
tcattttact
ttcagctaca
gaccgtctca
ccaagtggaa
cgggaccagt
acatctgcgg

aatggcagag
Page 33

ccgcagagceg
gacccttcaa
agcacgacaa
accacgccga
tcggacgagc
aacctgttaa
actcctcctc
gtcagactgg
cccecctctgg
ataacgaggg
ggatgggcga
accacctcta
gctacagcac
gtgactggca
agctctttaa
ataaccttac
tcggctcggce
agtatggata
gcctggagta
cttttgagga
tgaatcctct
ccaccacgca
ctaggaactg
ataacaacaa

actctctggt

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

gaatccgggc

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



10359w001_ST25

ccggccatgg caagccacaa ggacgatgaa gaaaagtttt ttcctcagag

atctttggga agcaaggctc agagaaaaca aatgtggaca ttgaaaaggt

gacgaagagg aaatcaggac aaccaatccc gtggctacgg agcagtatgg

accaacctcc aggcgggcaa cggcctgagc ggcctgagcg gcagcgccca

gtggacgcct acaagccgac gaagggcctg agcggcctga gcggcagcca

gcagatgtca acacacaagg cgttcttcca ggcatggtct ggcaggacag

cttcaggggc ccatctgggc aaagattcca cacacggacg gacattttca

ctcatgggtg gattcggact taaacaccct cctccacaga ttctcatcaa

gtacctgcga atccttcgac caccttcagt gcggcaaagt ttgcttcctt

tactccacgg gacaggtcag cgtggagatc gagtgggagc tgcagaagga

cgctggaatc ccgaaattca gtacacttcc aactacaaca agtctgttaa

actgtggaca ctaatggcgt gtattcagag cctcgcccca ttggcaccag

cgtaatctgt aa

<210> 23

<211> 763

<212> PRT

<213> Artificial Sequence

<220>

<223> PpAAV2-CAP N587 Linker 8 SpyTag HBM AA

<400> 23

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

1 5 10

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

Lys Pro Ala Glu Arg His Lys Asp Asp Ser Arg Gly Leu val

35 40 45
Gly Tyr Lys Tyr Leu Gly Pro Phe Asn Gly Leu Asp Lys Gly
50 55 60

val Asn Glu Ala Asp Ala Ala Ala Leu Glu His Asp Lys Ala

65 70 75

Arg Gln Leu Asp Ser Gly Asp Asn Pro Tyr Leu Lys Tyr Asn

85 90

Asp Ala Glu Phe GIn Glu Arg Leu Lys Glu Asp Thr Ser Phe
100 105 110

Asn Leu Gly Arg Ala val Phe GIn Ala Lys Lys Arg val Leu

115 120 125

Page 34

cggggttctc
catgattaca
ttctgtatct
catcgtgatg
agcagctacc
agatgtgtac
cccctectecc
gaacaccccg
catcacacag
aaacagcaaa
tgtggacttt

atacctgact

Leu

15

Pro

Leu

Glu

Tyr

His

95

Gly

Glu

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2292



Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Lys

Thr

val

val

Gln
385

Gly

val

Ala

Asp

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Leu

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

val

Thr

Gly

Met

val

val

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

val

340

Ser

val

Gly

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Glu

Pro

150

Pro

val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

310

Asn

val

His

Gln

ser
390

Pro

135

val

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

Leu

Asp

Phe

Gln

Tyr

375

Ser

val

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Gly

Trp

Asn

Gly

Thr

Gly

Phe

10359w001_ST25

Lys Thr Ala

Pro Asp Ser
155

Lys Arg Leu
170

Pro Gln Pro
185

Asn Thr Met

Gly Ala Asp

Thr Trp Met
235

Leu Pro Thr
250

Gly Ala ser

Tyr Phe Asp

Gln Arg Leu

Phe Lys Leu
315

Thr Thr Thr
330

Asp Ser Glu
345

Cys Leu Pro

Tyr Leu Thr

Tyr Cys Leu
395

Page 35

Pro
140
Ser
Asn
Leu
Ala
Gly
2

Gly
Tyr
Asn
Phe
Ile
300
Phe
Ile
Tyr
Pro
Leu

380

Glu

Gly

Ser

Phe

Gly

Thr

205

val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Lys

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Lys

Thr

Gln

175

Pro

Ser

Asn

val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Arg

Gly

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

Trp

val

320

Leu

Tyr

Asp

Ser

ser
400



Gln

Asp

Leu

Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Ser

Gly

Thr

625

Leu

His

Met

val

Met

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Gly

Leu

610

Gln

Gln

Pro

Leu

Pro

Asn

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

val

Ser

595

Ser

Gly

Gly

Ser

Arg

Phe

420

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

Ala

Gly

val

Pro

Pro
660

Thr

405

His

Leu

Gly

Asp

Gln

485

Ser

val

Phe

Lys

Ile

565

Thr

His

Leu

Leu

Ile

645

Leu

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Ile

Ser

Pro

630

Trp

Met

Asn

Ser

Asp

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

val

Gly

Ala

Gly

Asn

Tyr

Gln

440

Thr

Asp

val

Gly

val

Thr

Gln

Met

600

Ser

Met

Lys

Gly

10359w001_ST25

Phe Thr Phe Ser

Ala

425

Tyr

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Asn

Ala

585

val

Gln

val

Ile

Phe
665

410

His

Leu

Ser

Ser

Lys

Thr

Ala

Gly

Ile

Pro

570

Gly

Asp

Ala

Trp

Pro
650

Ser

Tyr

Arg

Arg

Thr

Lys

Met

val

Glu

555

val

Asn

Ala

Ala

Gln

635

His

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Gly

Tyr

Thr

620

Asp

Thr

Gly Leu Lys
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Tyr

Ser

Leu

445

Gln

Trp

Ala

His

Ser

525

Ile

val

Thr

Leu

Arg

Asp

His

Thr

Leu

430

Ser

Phe

Leu

Asp

Leu

510

His

Phe

Met

Glu

Ser

590

Pro

Asp

Asp

Gly

Pro
670

Phe

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Gly

Thr

val

val

His

655

Pro

Arg

Thr

Gly

Asn

Gly

Asp

Lys

Thr

560

Tyr

Leu

Lys

Asn

Tyr

640

Phe

Pro



GIln Ile Leu

675

Phe Sser Ala

690

GIn val

705

Ser

Arg Trp Asn

Asn val Asp

Pro Ile Gly

755

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

<220>
<223>

24
2304
DNA

PAAV

<400> 24
atggctgccg

cagtggtgga
gacagcaggg
aagggagagc
cggcagctcg
caggagcgcec
gcgaaaaaga
ggaaaaaaga
aaggcgggec
tcagtacctg
aatacgatgg
gtgggtaatt
accaccagca
tccagccaat
tattttgact
aacaacaact

aaagaggtca

Ile Lys

Ala

Lys

val Glu

Asn

Phe

Ile

Thr Pro

680

Ala
695

Ser

Glu Trp

710

Glu
725

Pro

Phe Thr

740

Thr Arg

2-CAP N587

atggttatct
agctcaaacc
gtcttgtgct
cggtcaacga
acagcggaga
ttaaagaaga
gggttcttga
ggccggtaga
agcagcctgce
acccccagcc
ctacaggcag
cctcgggaaa
cccgaacctg
caggagcctc
tcaacagatt

ggggattccg

cgcagaatga

Ile

val

Tyr

Gln Tyr

Asp Thr

Thr
760

Leu

Artificial Sequence

Linker 10

tccagattgg
tggcccacca
tcctgggtac
ggcagacgcc
caacccgtac
tacgtctttt
acctctgggc
gcactctcct
aagaaaaaga
tctcggacag
tggcgcacca
ttggcattgc
ggccctgecc
gaacgacaat
ccactgccac
acccaagaga

cggtacgacg

Phe

Glu

Thr

Asn

745

Arg

10359w001_ST25

val Pro Ala Asn

Ile Thr

Gln
715

Leu

Ser Asn

730

Gly val

Asn Leu

ctcgaggaca
ccaccaaagc
aagtacctcg
gcggcccteg
ctcaagtaca
gggggcaacc
ctggttgagg
gtggagccag
ttgaattttg
ccaccagcag
atggcagaca
gattccacat
acctacaaca
cactactttg
ttttcaccac
ctcaacttca

acgattgcca

Page 37

Pro Ser

685

Gln
700

Tyr Ser

Lys Glu Asn

Tyr Asn Lys

Glu
750

Tyr Ser

SpyTag HBM DNA

ctctctctga
ccgcagagcg
gacccttcaa
agcacgacaa
accacgccga
tcggacgagc
aacctgttaa
actcctcctc
gtcagactgg
cccecctctgg
ataacgaggg
ggatgggcga
accacctcta
gctacagcac
gtgactggca
agctctttaa

ataaccttac

Thr Thr

Thr Gly

ser Lys

Ser val

735

Pro Arg

aggaataaga
gcataaggac
cggactcgac
agcctacgac
cgcggagttt
agtcttccag
gacggctccg
gggaaccgga
agacgcagac
tctgggaact
cgccgacgga
cagagtcatc
caaacaaatt
cccttggggg
aagactcatc
cattcaagtc

cagcacggtt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
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caggtgttta ctgactcgga gtaccagctc ccgtacgtcc tcggctcggc gcatcaagga
tgcctcccge cgttcccage agacgtcttc atggtgccac agtatggata cctcaccctg
aacaacggga gtcaggcagt aggacgctct tcattttact gcctggagta ctttccttct
cagatgctgc gtaccggaaa caactttacc ttcagctaca cttttgagga cgttcctttc
cacagcagct acgctcacag ccagagtctg gaccgtctca tgaatcctct catcgaccag
tacctgtatt acttgagcag aacaaacact ccaagtggaa ccaccacgca gtcaaggctt
cagttttctc aggccggagc gagtgacatt cgggaccagt ctaggaactg gcttcctgga
ccctgttacc gccagcagcg agtatcaaag acatctgcgg ataacaacaa cagtgaatac
tcgtggactg gagctaccaa gtaccacctc aatggcagag actctctggt gaatccgggc
ccggccatgg caagccacaa ggacgatgaa gaaaagtttt ttcctcagag cggggttctc
atctttggga agcaaggctc agagaaaaca aatgtggaca ttgaaaaggt catgattaca
gacgaagagg aaatcaggac aaccaatccc gtggctacgg agcagtatgg ttctgtatct
accaacctcc aggcgggcaa cggcctgagc ggcctgagcg gcctgagcgg cgcccacatc
gtgatggtgg acgcctacaa gccgacgaag ggcctgagcg gcctgagcgg cctgagcgge
caagcagcta ccgcagatgt caacacacaa ggcgttcttc caggcatggt ctggcaggac
agagatgtgt accttcaggg gcccatctgg gcaaagattc cacacacgga cggacatttt
cacccctctc ccctcatggg tggattcgga cttaaacacc ctcctccaca gattctcatc
aagaacaccc cggtacctgc gaatccttcg accaccttca gtgcggcaaa gtttgcttcc
ttcatcacac agtactccac gggacaggtc agcgtggaga tcgagtggga gctgcagaag
gaaaacagca aacgctggaa tcccgaaatt cagtacactt ccaactacaa caagtctgtt
aatgtggact ttactgtgga cactaatggc gtgtattcag agcctcgccc cattggcacc

agatacctga ctcgtaatct gtaa

<210> 25

<211> 767

<212> PRT

<213> Artificial Sequence

<220>

<223> PpAAV2-CAP N587 Linker 10 SpyTag HBM AA
<400> 25

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

Page 38

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2304



Gly

val

65

Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Tyr

50

Asn

Gln

Ala

Leu

Gly

val

Ala

Asp

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Lys

Glu

Leu

Glu

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Tyr

Ala

Asp

Phe

100

Arg

val

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Leu

Asp

Ser

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

His

Arg

Ser

Thr

Pro

Lys

Gly

Ala

70

Gly

Glu

val

Glu

Pro

150

Pro

val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

310

Pro

55

Ala

Asp

Arg

Phe

Pro

135

val

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

Leu

Phe

Ala

Asn

Leu

Gln

120

val

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Gly

Trp

Asn

10359w001_ST25

Asn Gly Leu

Leu Glu His
75

Pro Tyr Leu
90

Lys Glu Asp

Ala Lys Lys

Lys Thr Ala

Pro Asp Ser
155

Lys Arg Leu
170

Pro Gln Pro
185

Asn Thr Met

Gly Ala Asp

Thr Trp Met
235

Leu Pro Thr
250

Gly Ala ser

Tyr Phe Asp

Gln Arg Leu

Phe Lys Leu
315

Page 39

Asp
60
Asp
Lys
Thr
Arg
Pro
140
Ser
Asn
Leu
Ala
Gly
2
Gly
Tyr
Asn
Phe
Ile

300

Phe

Lys

Lys

Tyr

Ser

val

125

Gly

Ser

Phe

Gly

Thr

205

val

Asp

Asn

Asp

Asn

285

Asn

Asn

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Asn

val

His

255

His

Phe

Asn

Gln

Pro

Asp

80

Gly

Pro

Arg

Gly

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

Trp

val
320



Lys

Thr

val

val

Gln

385

Gln

Asp

Leu

Asn

Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Glu

Ser

Leu

Phe

370

Ala

Met

val

Met

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

val

Thr

Gly

Met

val

Leu

Pro

Asn

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

val

Thr

val

340

Ser

val

Gly

Arg

Phe

420

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

ser
580

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Gln

485

Ser

val

Phe

Lys

Ile

565

Thr

Asn

val

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gly

Thr

Gly

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

val

Gly

val

Thr

Gln

10359w001_ST25
Thr Thr Thr Ile

Asp

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Asn

Ala
585

330

Ser

Leu

Leu

Cys

Thr

410

His

Leu

Ser

Ser

Lys

Thr

Ala

Gly

Ile

Pro

570

Gly

Page 40

Glu

Pro

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg

Thr

Lys

Met

val

Glu

555

val

Asn

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Gly

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

Ala

His

Ser

525

Ile

val

Thr

Leu

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Asp

Leu

510

His

Phe

Met

Glu

ser
590

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Gly

Leu

Tyr

Asp

Ser

Ser

400

Arg

Thr

Gly

Asn

Gly

Asp

Lys

Thr

560

Tyr

Leu



Ser

Thr

Ala

625

Arg

Asp

His

Pro

Tyr

705

Glu

Asn

Ser

Gly

Lys

Asp

Asp

Gly

Pro

Ser

690

Ser

Asn

Lys

Glu

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

<220>
<223>

<400>

atggctgccg atggttatct

Leu

595

Gly

val

val

His

Pro

675

Thr

Thr

Ser

Ser

Pro

755

26
2247
DNA

Ser

Leu

Asn

Tyr

Phe

660

Pro

Thr

Gly

Lys

val

740

Arg

Gly

Ser

Thr

Leu

645

His

Gln

Phe

Gln

Arg

Asn

Pro

Ala

Gly

Gln

630

Gln

Pro

Ile

Ser

val

710

Trp

val

Ile

His

Leu

615

Gly

Gly

Ser

Leu

Ala

695

Ser

Asn

Asp

Gly

Artificial Sequence

PAAV2-CAP G453 SpyTag HBM

26

cagtggtgga
gacagcaggg
aagggagagc
cggcagctcg

caggagcgcc

gcgaaaaaga

ggaaaaaaga

agctcaaacc
gtcttgtgct
cggtcaacga
acagcggaga
ttaaagaaga

gggttcttga
ggccggtaga

Ile

600

Ser

val

Pro

Pro

Ile

680

Ala

val

Pro

Phe

Thr
760

tccagattgg
tggcccacca
tcctgggtac
ggcagacgcc
caacccgtac
tacgtctttt
acctctgggc

gcactctcct

10359w001_sST25
val Met val Asp

Gly Leu

Leu Pro

Ile Trp

Leu Met

665

Lys Asn

Lys Phe

Glu Ile

Glu Ile

730

Thr val
745

Arg Tyr

DNA

Ser

Gly

Ala

Gly

Thr

Ala

Glu

715

Gln

Asp

Leu

ctcgaggaca

ccaccaaagc

aagtacctcg

gcggccctcg

ctcaagtaca

gggggcaacc
ctggttgagg
gtggagccag actcctcctc
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Gly

620

Met

Lys

Gly

Pro

Ser

700

Trp

Tyr

Thr

Thr

Ala

605

Gln

val

Ile

Phe

val

685

Phe

Glu

Thr

Asn

Arg
765

Tyr

Ala

Trp

Pro

Gly

Pro

Ile

Leu

Ser

ctctctctga

ccgcagagcg

gacccttcaa

agcacgacaa

accacgccga

tcggacgagc

aacctgttaa

Lys

Ala

Gln

His

655

Leu

Ala

Thr

Gln

Asn

735

val

Leu

aggaataaga
gcataaggac
cggactcgac
agcctacgac
cgcggagttt
agtcttccag

gacggctccg
gggaaccgga

Pro

Thr

Lys

Asn

Tyr

Tyr

60
120
180
240
300
360
420
480
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aaggcgggcc agcagcctgc aagaaaaaga ttgaattttg gtcagactgg agacgcagac 540
tcagtacctg acccccagcc tctcggacag ccaccagcag ccccctctgg tctgggaact 600
aatacgatgg ctacaggcag tggcgcacca atggcagaca ataacgaggg cgccgacgga 660
gtgggtaatt cctcgggaaa ttggcattgc gattccacat ggatgggcga cagagtcatc 720
accaccagca cccgaacctg ggccctgccc acctacaaca accacctcta caaacaaatt 780
tccagccaat caggagcctc gaacgacaat cactactttg gctacagcac cccttggggg 840
tattttgact tcaacagatt ccactgccac ttttcaccac gtgactggca aagactcatc 900
aacaacaact ggggattccg acccaagaga ctcaacttca agctctttaa cattcaagtc 960
aaagaggtca cgcagaatga cggtacgacg acgattgcca ataaccttac cagcacggtt 1020
caggtgttta ctgactcgga gtaccagctc ccgtacgtcc tcggctcggc gcatcaagga 1080
tgcctcccge cgttcccage agacgtcttc atggtgccac agtatggata cctcaccctg 1140
aacaacggga gtcaggcagt aggacgctct tcattttact gcctggagta ctttccttct 1200
cagatgctgc gtaccggaaa caactttacc ttcagctaca cttttgagga cgttcctttc 1260
cacagcagct acgctcacag ccagagtctg gaccgtctca tgaatcctct catcgaccag 1320
tacctgtatt acttgagcag aacaaacact ccaagtggag cccacatcgt gatggtggac 1380
gcctacaagc cgacgaagac caccacgcag tcaaggcttc agttttctca ggccggagceg 1440
agtgacattc gggaccagtc taggaactgg cttcctggac cctgttacgc ccagcaggcc 1500
gtatcaaaga catctgcgga taacaacaac agtgaatact cgtggactgg agctaccaag 1560
taccacctca atggcagaga ctctctggtg aatccgggcc cggccatggc aagccacaag 1620
gacgatgaag aagccttttt tcctcagagc ggggttctca tctttgggaa gcaaggctca 1680
gagaaaacaa atgtggacat tgaaaaggtc atgattacag acgaagagga aatcaggaca 1740
accaatcccg tggctacgga gcagtatggt tctgtatcta ccaacctcca ggccggcaac 1800
gcccaagcag ctaccgcaga tgtcaacaca caaggcgttc ttccaggcat ggtctggcag 1860
gacagagatg tgtaccttca ggggcccatc tgggcaaaga ttccacacac ggacggacat 1920
tttcacccct ctcccctcat gggtggattc ggacttaaac accctcctcc acagattctc 1980
atcaagaaca ccccggtacc tgcgaatcct tcgaccacct tcagtgcggc aaagtttgct 2040
tccttcatca cacagtactc cacgggacag gtcagcgtgg agatcgagtg ggagctgcag 2100
aaggaaaaca gcaaacgctg gaatcccgaa attcagtaca cttccaacta caacaagtct 2160
gttaatgtgg actttactgt ggacactaat ggcgtgtatt cagagcctcg ccccattggc 2220
accagatacc tgactcgtaa tctgtaa 2247
<210> 27

<211> 748

<212> PRT

<213> Artificial Sequence

<220>

Page 42



<223>

<400>

Met Ala Ala

1

Glu

Lys

Gly

val

65

Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Ala

Asp

Ala

Pro

210

Gly

Thr

Ile

Ala

35

Lys

Glu

Leu

Glu

Glu

Gly

Ala

Pro

195

Met

Asn

Ser

Asp

Arg

20

Glu

Tyr

Ala

Asp

Phe

100

Arg

val

His

Gln

Asp

180

Ser

Ala

Trp

Thr

Gly
5
Gln
Arg
Leu
Asp
Ser
85
Gln
Ala
Glu
Ser
Gln
165
Ser
Gly
Asp
His

Arg
245

Tyr

Trp

His

Gly

Ala

70

Gly

Glu

val

Glu

Pro

150

Pro

val

Leu

Asn

230

Thr

Leu

Trp

Lys

Pro

55

Ala

Asp

Arg

Phe

Pro

135

val

Ala

Pro

Gly

Asn

215

Asp

Trp

10359w001_ST25

PAAV2-CAP G453 SpyTag HBM AA
27

Pro Asp Trp Leu
10

Lys

Asp

40

Phe

Ala

Asn

Leu

Gln

120

val

Glu

Arg

Asp

Thr

200

Glu

Ser

Ala

Leu

25

Asp

Asn

Leu

Pro

Lys

Pro

Lys

Pro

185

Asn

Gly

Thr

Leu

Lys Pro

ser Arg

Gly Leu

Glu His

75

Tyr Leu
90

Glu Asp

Lys Lys

Thr Ala

Asp Ser

155

Arg Leu

Gln Pro

Thr Met

Ala Asp

Trp Met

235

Pro Thr
250
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Glu
Gly
Gly
Asp
60
Asp
Lys
Thr
Arg
Pro
140
Ser
Asn
Leu
Ala
Gly
2
Gly

Tyr

Asp

Pro

Leu

45

Lys

Lys

Tyr

Ser

val

125

Gly

Ser

Phe

Gly

Thr

205

val

Asp

Asn

Thr

Pro

30

val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Gln

190

Gly

Gly

Arg

Asn

Leu

15

Pro

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Thr

Gln

175

Pro

Ser

Asn

val

His
255

Ser

Pro

Pro

Pro

Asp

80

Gly

Pro

Arg

Gly

Thr

Pro

Gly

Ser

Ile

240

Leu



Tyr

Phe

Cys

Lys

Thr

val

val

Gln

385

Gln

Asp

Leu

Asn

Thr

465

Ser

Ala

Tyr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

val

Met

Thr

450

Lys

Asp

Gln

Ser

Gln

Tyr

275

Phe

Arg

val

Thr

Gly

Met

val

Leu

Pro

Asn

435

Pro

Thr

Ile

Gln

Ile

260

Ser

Ser

Pro

Thr

val

340

Ser

val

Gly

Arg

Phe

420

Pro

Ser

Thr

Arg

Ala

500

Thr

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Thr

Gly

Ser

Pro

Arg

val

His

Gln

Ser

390

Gly

Ser

Ile

Ala

Gln

470

Gln

Ser

Ala

Gln

Trp

Asp

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

His

455

Ser

Ser

Lys

Thr

Ser
Gly
2

Trp
Asn
Gly

Thr

Phe
Asn
Tyr
Gln
440
Ile
Arg

Arg

Thr

10359w001_ST25

Gly Ala ser
265

Tyr Phe Asp

Gln Arg Leu

Phe Lys Leu
315

Thr Thr Thr
330

Asp Ser Glu
345

Cys Leu Pro

Tyr Leu Thr

Tyr Cys Leu
395

Phe Thr Phe
410

Ala His Ser
425

Tyr Leu Tyr
val Met val
Leu GIn Phe

475
Asn Trp Leu
Ser Ala Asp

505

Tyr His Leu
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Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Asp

Ser

Pro

Asn

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Ala

Gln

Gly

Asn

Gly

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Tyr

Ala

Pro

Asn

510

Arg

His

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Lys

Gly

Asp

Tyr

His

Trp

val

320

Leu

Tyr

Asp

Ser

Ser

400

Arg

Thr

Pro

Ala

480

Tyr

Ser
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Leu val Asn Pro Gly Pro Ala Met Ala Ser His Lys Asp Asp Glu Glu
530 535 540

Ala Phe Phe Pro Gln Ser Gly val Leu Ile Phe Gly Lys Gln Gly Ser
545 550 555 560

Glu Lys Thr Asn val Asp Ile Glu Lys val Met ITe Thr Asp Glu Glu
565 570 575

Glu ITe Arg Thr Thr Asn Pro val Ala Thr Glu GIn Tyr Gly Ser val
580 585 590

Ser Thr Asn Leu GIn Ala Gly Asn Ala Gln Ala Ala Thr Ala Asp val
595 600 605

Asn Thr GIn Gly val Leu Pro Gly Met val Trp Gln Asp Arg Asp Vval
610 615 620

Tyr Leu GIn Gly Pro Ile Trp Ala Lys Ile Pro His Thr Asp Gly His
625 630 635 640

Phe His Pro Ser Pro Leu Met Gly Gly Phe Gly Leu Lys His Pro Pro
645 650 655

Pro GIn ITe Leu ITe Lys Asn Thr Pro val Pro Ala Asn Pro Ser Thr
660 665 670

Thr Phe Ser Ala Ala Lys Phe Ala Ser Phe Ile Thr GIn Tyr Ser Thr
675 680 685

Gly GIn val ser val Glu Ile Glu Trp Glu Leu GIn Lys Glu Asn Ser
690 695 700

Lys Arg Trp Asn Pro Glu ITe Gln Tyr Thr Ser Asn Tyr Asn Lys Ser
705 710 715 720

val Asn val Asp Phe Thr val Asp Thr Asn Gly val Tyr Ser Glu Pro
725 730 735

Arg Pro Ile Gly Thr Arg Tyr Leu Thr Arg Asn Leu
740 745

<210> 28

<211> 2307

<212> DNA

<213> Artificial Sequence

<220>
<223> PpAAV2-CAP G453 Linkerl0 SpyTag HBM DNA

<400> 28
atggctgccg atggttatct tccagattgg ctcgaggaca ctctctctga aggaataaga 60

cagtggtgga agctcaaacc tggcccacca ccaccaaagc ccgcagagcg gcataaggac 120
Page 45



gacagcaggg
aagggagagc
cggcagctcg
caggagcgcc
gcgaaaaaga
ggaaaaaaga
aaggcgggec
tcagtacctg
aatacgatgg
gtgggtaatt
accaccagca
tccagccaat
tattttgact
aacaacaact
aaagaggtca
caggtgttta
tgcctecccgce
aacaacggga
cagatgctgc
cacagcagct
tacctgtatt
ctgagcggcg
ctgagcggcec
agtgacattc
gtatcaaaga
taccacctca
gacgatgaag
gagaaaacaa
accaatcccg
gcccaagcag
gacagagatg
tttcacccct
atcaagaaca

tccttcatca

gtcttgtgct
cggtcaacga
acagcggaga
ttaaagaaga
gggttcttga
ggccggtaga
agcagcctgce
acccccagcc
ctacaggcag
cctcgggaaa
cccgaacctg
caggagcctc
tcaacagatt
ggggattccg
cgcagaatga
ctgactcgga
cgttcccagce
gtcaggcagt
gtaccggaaa
acgctcacag
acttgagcag
cccacatcgt
tgagcggcac
gggaccagtc
catctgcgga
atggcagaga
aagccttttt
atgtggacat
tggctacgga
ctaccgcaga
tgtaccttca
ctcccctcat
ccccggtacc

cacagtactc

tcctgggtac
ggcagacgcc
caacccgtac
tacgtctttt
acctctgggc
gcactctcct
aagaaaaaga
tctcggacag
tggcgcacca
ttggcattgc
ggccctgcecc
gaacgacaat
ccactgccac
acccaagaga
cggtacgacg
gtaccagctc
agacgtcttc
aggacgctct
caactttacc
ccagagtctg
aacaaacact
gatggtggac
caccacgcag
taggaactgg
taacaacaac
ctctctggtg
tcctcagagce
tgaaaaggtc
gcagtatggt
tgtcaacaca
ggggcccatc
gggtggattc
tgcgaatcct

cacgggacag

10359w001_ST25

aagtacctcg
gcggccctcg
ctcaagtaca
gggggcaacc
ctggttgagg
gtggagccag
ttgaattttg
ccaccagcag
atggcagaca
gattccacat
acctacaaca
cactactttg
ttttcaccac
ctcaacttca
acgattgcca
ccgtacgtcc
atggtgccac
tcattttact
ttcagctaca
gaccgtctca
ccaagtggag
gcctacaagc
tcaaggcttc
cttcctggac
agtgaatact
aatccgggcc
ggggttctca
atgattacag
tctgtatcta
caaggcgttc
tgggcaaaga
ggacttaaac

tcgaccacct

gtcagcgtgg
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gacccttcaa
agcacgacaa
accacgccga
tcggacgagce
aacctgttaa
actcctcctc
gtcagactgg
ccccctctgg
ataacgaggg
ggatgggcga
accacctcta
gctacagcac
gtgactggca
agctctttaa
ataaccttac
tcggctcggce
agtatggata
gcctggagta
cttttgagga
tgaatcctct
gcctgagcegg
cgacgaaggg
agttttctca
cctgttacgc
cgtggactgg
cggccatggce
tctttgggaa
acgaagagga
ccaacctcca
ttccaggcat
ttccacacac
accctecctcc
tcagtgcggc
agatcgagtg

cggactcgac
agcctacgac
cgcggagttt
agtcttccag
gacggctccg
gggaaccgga
agacgcagac
tctgggaact
cgccgacgga
cagagtcatc
caaacaaatt
cccttggggg
aagactcatc
cattcaagtc
cagcacggtt
gcatcaagga
cctcaccctg
ctttccttct
cgttcctttc
catcgaccag
cctgagcggc
cctgagcggc
ggccggageg
ccagcaggcc
agctaccaag
aagccacaag
gcaaggctca
aatcaggaca
ggccggcaac
ggtctggcag
ggacggacat
acagattctc

aaagtttgct

ggagctgcag

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
1740
1800
1860
1920
1980
2040
2100
2160
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aaggaaaaca gcaaacgctg gaatcccgaa attcagtaca cttccaacta caacaagtct 2220
gttaatgtgg actttactgt ggacactaat ggcgtgtatt cagagcctcg ccccattggc 2280
accagatacc tgactcgtaa tctgtaa 2307
<210> 29

<211> 768

<212> PRT

<213> Artificial Sequence

<220>

<223> PpAAV2-CAP G453 Linkerl0 SpyTag HBM AA

<400> 29

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

Gly Tyr Lys Tyr Leu Gly Pro Phe Asn Gly Leu Asp Lys Gly Glu Pro
50 55 60

val Asn Glu Ala Asp Ala Ala Ala Leu Glu His Asp Lys Ala Tyr Asp
65 70 75 80

Arg GIn Leu Asp Ser Gly Asp Asn Pro Tyr Leu Lys Tyr Asn His Ala
85 90 95

Asp Ala Glu Phe GIn Glu Arg Leu Lys Glu Asp Thr Ser Phe Gly Gly
100 105 110

Asn Leu Gly Arg Ala val Phe Gln Ala Lys Lys Arg val Leu Glu Pro
115 120 125

Leu Gly Leu val Glu Glu Pro val Lys Thr Ala Pro Gly Lys Lys Arg
130 135 140

Pro val Glu His Ser Pro Vval Glu Pro Asp Ser Ser Ser Gly Thr Gly
145 150 155 160

Lys Ala Gly Gln GIn Pro Ala Arg Lys Arg Leu Asn Phe Gly GIn Thr
165 170 175

Gly Asp Ala Asp Ser val Pro Asp Pro GIn Pro Leu Gly GIn Pro Pro
180 185 190

Ala Ala Pro Ser Gly Leu Gly Thr Asn Thr Met Ala Thr Gly Ser Gly
195 200 205
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Ala

Ser

225

Thr

Tyr

Phe

Cys

Lys

Thr

val

val

Gln

385

Gln

Asp

Leu

Asn

His
465

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

val

Met

Thr

450

Ile

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

val

Thr

Gly

Met

val

Leu

Pro

Asn

435

Pro

val

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

val

340

Ser

val

Gly

Arg

Phe

420

Pro

Ser

Met

Asp

His

Arg

245

Ser

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

val

Asn

230

Thr

Ser

Pro

Arg

Arg

Asn

val

His

Gln

Ser

390

Gly

Ser

Ile

Gly

Asp

Asn

215

Asp

Trp

Gln

Trp

Asp

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Leu

455

Ala

Glu

Ser

Ala

Ser

Gly

Trp

Asn

Gly

Thr

Gly

Gly

Phe

Asn

Tyr

Gln

440

Ser

Tyr

10359w001_ST25

Gly Ala Asp Gly
220

Thr

Leu

Gly

Tyr

Gln

Phe

Thr

345

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Gly

Lys

Trp Met
235

Pro Thr
250

Ala Ser

Phe Asp

Arg Leu

Lys Leu
315

Thr Thr
330

Ser Glu

Leu Pro

Leu Thr

Cys Leu

395

Thr Phe
410

His Ser

Leu Tyr

Leu Ser

Pro Thr
475
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Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Gly

460

Lys

val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Leu

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Ser

Leu

Asn

val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Gly

Ser

Ser

Ile

240

Leu

Tyr

Trp

val

320

Leu

Tyr

Asp

Ser

Ser

400

Arg

Thr



Leu

Gln

Gly

Asn

Asp

Lys

Thr

Tyr

Thr

625

Asp

Thr

Lys

Asn

Gln

705

Lys

Tyr

Ser

Ala

Pro

Asn

530

Arg

Asp

Gln

Asp

Gly

Ala

Arg

Asp

His

Pro

690

Tyr

Glu

Asn

Gly

Gly

515

Ser

Asp

Glu

Gly

Glu

595

Ser

Asp

Asp

Gly

Pro

675

Ser

Ser

Asn

Lys

Leu

Ala

500

Tyr

Glu

Ser

Glu

Ser

580

Glu

val

val

val

His

660

Pro

Thr

Thr

Ser

ser
740

Ser

485

Ser

Ala

Tyr

Leu

Ala

565

Glu

Glu

Ser

Asn

Tyr

645

Phe

Pro

Thr

Gly

Lys

val

Gly

Asp

Gln

Ser

val

550

Phe

Lys

Ile

Thr

Thr

630

Leu

His

Gln

Phe

Gln

710

Arg

Asn

Thr

Ile

Gln

Trp

Asn

Phe

Thr

Arg

Asn

615

Gln

Gln

Pro

Ile

Ser

695

val

Trp

val

Thr

Arg

Ala

520

Thr

Pro

Pro

Asn

Thr

600

Leu

Gly

Gly

Ser

Leu

680

Ala

Ser

Asn

Asp
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Thr Gln Ser Arg

Asp

505

val

Gly

Gly

Gln

val

585

Thr

Gln

val

Pro

Pro

665

Ile

Ala

val

Pro

Phe
745

490

Gln Ser

ser Lys

Ala Thr

Pro Ala
555

Ser Gly
570

Asp Ile

Asn Pro

Ala Gly

Leu Pro
635

Ile Trp
650

Leu Met

Lys Asn

Lys Phe

Glu Ile
715

Glu Ile
730

Thr val
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Arg

Thr

Lys

Met

val

Glu

val

Asn

620

Gly

Ala

Gly

Thr

Ala

700

Glu

Gln

Asp

Leu

Asn

Ser

525

Tyr

Ala

Leu

Lys

Ala

605

Ala

Met

Lys

Gly

Pro

685

Ser

Trp

Tyr

Thr

Gln

His

Ser

Ile

val

590

Thr

Gln

val

Ile

Phe

670

val

Phe

Glu

Thr

Asn
750

Phe

495

Leu

Asp

Leu

His

Phe

575

Met

Glu

Ala

Trp

Pro

655

Gly

Pro

Ile

Leu

Ser

735

Gly

Ser

Pro

Asn

Asn

Gln
640

Leu

Thr

Gln

720

Asn

val



10359w001_ST25

Tyr Ser Glu Pro Arg Pro Ile Gly Thr Arg Tyr Leu Thr Arg Asn Leu
755 760 765

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

<220>
<223>

30
2211
DNA

<400> 30
atggctgccg

gagtggtggg
aacgctcgag
aagggggagc
cagcagctca
caggagcggc
gccaaaaaga
ggaaagaaga
aaatcgggtg
tcagtcccag
cttacaatgg
gtgggtagtt
accaccagca
tccaacagca
tgggggtatt
ctcatcaaca
caggtcaaag
acggtccagg
gagggctgcec
acgcttaatg
ccgtcgcaaa
cctttccata
gaccaatact
ctaaaattca
ggacccagct
tttgcttggce

ggacctgcta

atggttatct
ctttgaaacc
gtcttgtgct
cggtcaacgc
aggccggaga
tcaaagaaga
ggcttcttga
ggcctgtaga
cacagcccgce
accctcaacc
cttcaggtgg
cctcgggaaa
cccgaacctg
catctggagg
ttgacttcaa
acaactgggg
aggttacgga
tcttcacgga
tcccgeegtt
atggaagcca
tgctaagaac
gcagctacgc
tgtactatct
gtgtggccgg
accgacaaca
ctggagcttc

tggccagcca

Artificial Sequence

PAAVIO-CAP wt DNA

tccagattgg
tggagcccct
tccgggttac
agcagacgcg
caacccgtac
tacgtctttt
acctcttggt
gcagtctcct
taaaaagaga
aatcggagaa
tggcgcacca
ttggcattgc
ggccctgecc
atcttcaaat
cagattccac
attccggcct
caacaatgga
ctcagactat
cccagcggac
ggccgtgggt
gggtaacaac
tcacagccaa
ctcaaagact
acccagcaac
acgtgtctca
ttcttgggct

caaagaagga

ctcgaggaca
caacccaagg
aaataccttg
gcggccctcg
ctcaagtaca
gggggcaacc
ctggttgagg
caggaaccgg
ctcaatttcg
cctcccgcag
gtggcagaca
gattcccaat
acctacaaca
gacaacgcct
tgccacttct
aagcgactca
gtcaagacca
cagctcccgt
gttttcatga
cgttcgtcct
ttccagttca
agcctggacc
attaacggtt
atggctgtcc
accactgtga
ctcaatggac

gaggaccgtt
Page 50

accttagtga
caaatcaaca
gacccggcaa
agcacgacaa
accacgccga
tcgggegage
aagcggctaa
actcctccgc
gtcagactgg
ccccctcagg
ataacgaagg
ggctggggga
atcacctcta
acttcggcta
caccacgtga
acttcaagct
tcgccaataa
acgtgctcgg
ttcctcagta
tttactgcct
gctacgagtt
gactaatgaa
ctggacagaa
agggaagaaa
ctcaaaacaa
gtaatagctt

tctttccttt

aggaattcgc
acatcaagac
cggactcgac
ggcctacgac
cgccgagttc
agtcttccag
gacggctcct
gggtattggc
cgacacagag
tgtgggatct
tgccgatgga
cagagtcatc
caagcaaatc
cagcaccccc
ctggcagcga
cttcaacatt
ccttaccagc
gtcggctcac
cgggtatctg
ggaatatttc
tgagaacgta
tccactcatc
tcaacaaacg
ctacatacct
caacagcgaa
gatgaatcct

gtctggatct

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



ttaatttttg gcaaacaagg aactggaaga

accaacgaag aagaaattaa aactactaac

gccacaaacc accagagtgc ccaagcacag

atacttccgg gtatggtttg gcaggacaga

aaaattcctc acacggacgg caactttcac

aagcacccgc ctcctcagat cctcatcaaa

gccttcaaca aggacaagct gaactctttc

gtggagatcg agtgggagct gcagaaggaa

tacacttcca actattacaa gtctaataat

tatagtgaac cccgccccat tggcaccaga

<210> 31

<211> 736

<212> PRT

<213> adeno-associated virus 9

<400> 31

Met Ala Ala Asp Gly Tyr Leu Pro

1 5

Glu Gly Ile Arg Glu Trp Trp Ala

20

Lys Ala Asn Gln GIn His GIn Asp
35 40

Gly Tyr Lys Tyr Leu Gly Pro Gly

50 55

val Asn Ala Ala Asp Ala Ala Ala

65 70

Gln GIn Leu Lys Ala Gly Asp Asn

85
Asp Ala Glu Phe GIn Glu Arg Leu
100

Asn Leu Gly Arg Ala val Phe Gln
115 120

Leu Gly Leu val Glu Glu Ala Ala

130 135
Pro val Glu GIn Ser Pro Gln Glu
145 150
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gacaacgtgg atgcggacaa

ccggtagcaa

gcgcagaccg

gatgtgtacc

ccttctccgc

aacacacctg

atcacccagt

daacagcaagc

gttgaatttg

tacctgactc

Asp

Leu

25

Asn

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Trp Leu
10

Lys Pro

Ala Arg

Gly Leu

Glu His

75

Tyr Leu
90

Glu Asp

Lys Lys

Thr Ala

Asp Ser
155

Page 51

cggagtccta

gctgggttca

tgcaaggacc

tgatgggagg
tacctgcgga

attctactgg

gctggaaccc

ctgttaatac

agtcatgata
tggacaagtg
aaaccaagga
catttgggcc
gtttggaatg
tcctccaacg
ccaagtcagc
ggagatccag
tgaaggtgta

gtaatctgta a

Glu

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asp

Ala

Leu

45

Lys

Lys

Tyr

Ser

Leu

125

Gly

Ala

Asn

Pro

30

val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Leu

15

GlIn

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Ile

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

1680
1740
1800
1860
1920
1980
2040
2100
2160
2211



Lys

Ala

Ala

Ser

225

Thr

Tyr

Ala

Phe

Asn

305

Gln

Asn

Pro

Ala

Phe

Ser

Asp

Ala

Pro

210

Gly

Thr

Lys

Tyr

His

290

Trp

val

Leu

Tyr

Asp

370

Ser

Ser

Glu

Gly

Thr

Pro

195

val

Asn

Ser

Gln

Phe

275

cys

Gly

Lys

Thr

val

355

val

Gln

Gln

Asn

Ala

Glu

180

Ser

Ala

Trp

Thr

Ile

260

Gly

His

Phe

Glu

Ser

340

Leu

Phe

Ala

Met

val
420

Gln
165
Ser

Gly

Asp

Arg

Ser

Tyr

Phe

Arg

val

325

Thr

Gly

Met

val

Leu

405

Pro

Pro

val

val

Asn

230

Thr

Asn

Ser

Ser

Pro

310

Thr

val

Ser

Ile

Gly

Arg

Phe

Ala

Pro

Gly

Asn

215

Asp

Trp

Ser

Thr

Pro

295

Lys

Asp

Gln

Ala

Pro

375

Arg

Thr

His

Lys

Asp

ser

200

Glu

Ser

Ala

Thr

Pro

280

Arg

Arg

Asn

val

His

360

Gln

Ser

Gly

Ser

10359w001_ST25

Lys Arg Leu Asn

Pro

185

Leu

Gly

Gln

Leu

Ser

265

Trp

Asp

Leu

Asn

Phe

345

Glu

Tyr

Ser

Asn

Ser
425

Gln

Thr

Ala

Trp

Pro

250

Gly

Gly

Trp

Asn

Gly

Gly

Phe

Asn

410

Tyr

Page 52

Pro

Met

Asp

Leu

235

Thr

Gly

Tyr

Gln

Phe

315

val

Asp

cys

Tyr

Tyr

395

Phe

Ala

Ile

Ala

Gly

Gly

Tyr

Ser

Phe

Lys

Ser

Leu

Leu

380

cys

Gln

His

Phe

Gly

Ser

205

val

Asp

Asn

Ser

Asp

Leu

Leu

Thr

Asp

Pro

365

Thr

Leu

Phe

Ser

Gly

Glu

190

Gly

Gly

Arg

Asn

Asn

270

Phe

Ile

Phe

Ile

Tyr

350

Pro

Leu

Glu

Ser

Gln
430

Gln

175

Pro

Gly

Ser

val

His

255

Asp

Asn

Asn

Asn

Ala

335

Gln

Phe

Asn

Tyr

Tyr

415

Ser

Thr

Pro

Gly

Ser

Ile

240

Leu

Asn

Arg

Asn

Ile

320

Asn

Leu

Pro

Asp

Phe

400

Glu

Leu



Asp

Lys

val

465

Gly

Asn

Gly

Glu

Tyr

Thr

Asp

Thr

625

Lys

Asp

Gln

Lys

Arg

Thr

450

Ala

Pro

Asn

Arg

Asn

Gly

Gly

Arg

Asp

Pro

Tyr

Glu
690

Leu

435

Ile

Gly

Ser

Ser

Asn

515

Glu

Gly

Glu

Gln

Trp

Asp

Gly

Pro

Pro

ser

675

Asn

Met

Asn

Pro

Tyr

Glu

500

Ser

Asp

Thr

Glu

val

580

val

val

Asn

Pro

Thr

660

Thr

Ser

Asn

Gly

Ser

Leu

Arg

Gly

Glu

565

Ala

Gln

Tyr

Phe

Pro

645

Ala

Gly

Lys

Pro

Ser

Asn

470

GlIn

Ala

Met

Phe

Thr

Asn

Leu

His

630

GlIn

Phe

GlIn

Arg

Leu

GlIn

Trp

Asn

Phe

535

Asp

Lys

Asn

Gln

Gln

615

Pro

Ile

Asn

val

Trp

Ile

440

Gln

Ala

Arg

Pro

Pro

520

Pro

Asn

Thr

Gly

Gly

Ser

Leu

Lys

ser

680

Asn
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Asp Gln Tyr Leu

Asn

val

val

Leu

val

Thr

Gln

585

Ile

Pro

Pro

Ile

Asp

val

Pro

Gln Gln

Gln Gly

Ser Thr

490

Ala Ser

Pro Ala

Ser Gly

Asp Ala

555

Asn Pro

570

Ser Ala

Leu Pro

Ile Trp

Leu Met

635

Lys Asn

Lys Leu

Glu Ile

Glu Ile
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Thr

460

Arg

Thr

Ser

Met

ser

540

Asp

val

GlIn

Gly

Ala

620

Gly

Thr

Asn

Glu

Gln
700

Tyr

445

Leu

Asn

val

Trp

Ala

525

Leu

Lys

Ala

Ala

Met

605

Lys

Gly

Pro

Ser

Trp

Tyr

Tyr

Lys

Tyr

Thr

Ala

510

Ser

Ile

val

Thr

Gln

590

val

Ile

Phe

val

Phe

670

Glu

Thr

Leu

Phe

Ile

Gln

495

Leu

His

Phe

Met

Glu

575

Ala

Trp

Pro

Gly

Pro

655

Ile

Leu

Ser

Ser

Ser

Pro

480

Asn

Asn

Lys

Gly

Ile

560

Ser

Gln

Gln

His

Met

640

Ala

Thr

Gln

Asn



Tyr Tyr Lys Ser Asn Asn Val Glu Phe Ala val Asn Thr Glu Gly val
705
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715

720

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

<210> 32
<211>
<212>
<213>

DNA
<220>
<223>

<400> 32
atggctgccg

gagtggtggg
aacgctcgag
aagggggagc
cagcagctca
caggagcggc
gccaaaaaga
ggaaagaaga
aaatcgggtg
tcagtcccag
cttacaatgg
gtgggtagtt
accaccagca
tccaacagca
tgggggtatt
ctcatcaaca
caggtcaaag
acggtccagg
gagggctgcc
acgcttaatg
ccgtcgcaaa
cctttccata
gaccaatact
ctaaaattca

ggacccagct

2211

725

atggttatct
ctttgaaacc
gtcttgtgct
cggtcaacgc
aggccggaga
tcaaagaaga
ggcttcttga
ggcctgtaga
cacagcccgc
accctcaacc
cttcaggtgg
cctcgggaaa
cccgaacctg
catctggagg
ttgacttcaa
acaactgggg
aggttacgga
tcttcacgga
tcccgeegtt
atggaagcca
tgctaagaac
gcagctacgc
tgtactatct
gtgtggccgg

daCCgacCaaca

Artificial Sequence

PAAVI-CAP W503A DNA

tccagattgg
tggagcccct
tccgggttac
agcagacgcg
caacccgtac
tacgtctttt
acctcttggt
gcagtctcct
taaaaagaga
aatcggagaa
tggcgcacca
ttggcattgc
ggccctgecc
atcttcaaat
cagattccac
attccggect
caacaatgga
ctcagactat
cccagcggac
ggccgtgggt
gggtaacaac
tcacagccaa
ctcaaagact
acccagcaac

acgtgtctca

730

ctcgaggaca
caacccaagg
aaataccttg
gcggcecteg
ctcaagtaca
gggggcaacc
ctggttgagg
caggaaccgg
ctcaatttcg
cctcccgeag
gtggcagaca
gattcccaat
acctacaaca
gacaacgcct
tgccacttct
aagcgactca
gtcaagacca
cagctcccgt
gttttcatga
cgttcgtecct
ttccagttca
agcctggacc
attaacggtt
atggctgtcc

accactgtga

Page 54

accttagtga
caaatcaaca
gacccggcaa
agcacgacaa
accacgccga
tcgggcgagc
aagcggctaa
actcctccgc
gtcagactgg
ccccctcagg
ataacgaagg
ggctggggga
atcacctcta
acttcggcta
caccacgtga
acttcaagct
tcgccaataa
acgtgctcgg
ttcctcagta
tttactgcct
gctacgagtt
gactaatgaa
ctggacagaa
agggaagaaa

ctcaaaacaa

735

aggaattcgc
acatcaagac
cggactcgac
ggcctacgac
cgccgagttc
agtcttccag
gacggctcct
gggtattggc
cgacacagag
tgtgggatct
tgccgatgga
cagagtcatc
caagcaaatc
cagcaccccc
ctggcagcga
cttcaacatt
ccttaccagc
gtcggctcac
cgggtatctg
ggaatatttc
tgagaacgta
tccactcatc
tcaacaaacg
ctacatacct

caacagcgaa

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



tttgctg
ggacctg
ttaattt
accaacg
gccacaa
atacttc
aaaattc
aagcacc
gccttca
gtggaga
tacactt
tatagtg
<210>

<211>

<212>

<213>

<220>
<223>

<400>
Met Ala
1

Glu Gly

Lys Ala

Gly Tyr

50

val Asn

65

Gln Gln

Asp Ala

Asn Leu

Leu Gly

ctc
cta
ttg
aag
acc
cgg
ctc
cgc
aca
tcg
cca
aac
33

736
PRT

ctggagcttc
tggccagcca
gcaaacaagg
aagaaattaa
accagagtgc
gtatggtttg
acacggacgg
ctcctcagat
aggacaagct
agtgggagct
actattacaa

cccgccccat

Artificial Sequence

PAAVI-CAP W503A AA

33

Ala

Ile

Asn

35

Lys

Ala

Leu

Glu

Asp

Arg

20

Gln

Tyr

Ala

Lys

Phe

100

Arg

val

Gly
5
Glu
Gln
Leu
Asp
Ala
85
Gln

Ala

Glu

Tyr

Trp

His

Gly

Ala

70

Gly

Glu

val

Glu

Leu

Trp

Gln

Pro

55

Ala

Asp

Arg

Phe

Ala

ttcttgggct
caaagaagga
aactggaaga
aactactaac
ccaagcacag
gcaggacaga
caactttcac
cctcatcaaa
gaactctttc
gcagaaggaa
gtctaataat

tggcaccaga

Pro

Ala

Asp

40

Gly

Ala

Asn

Leu

Gln

120

Ala
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ctcaatggac gtaatagctt

gaggaccgtt
gacaacgtgg
ccggtagcaa
gcgcagaccg
gatgtgtacc
ccttcteccgce
aacacacctg
atcacccagt
aacagcaagc
gttgaatttg

tacctgactc

Asp

Leu

25

Asn

Asn

Leu

Pro

Lys

105

Ala

Lys

Trp Leu Glu
10

Lys Pro Gly

Ala Arg Gly

Gly Leu Asp
60

Glu His Asp
75

Tyr Leu Lys
90

Glu Asp Thr

Lys Lys Arg

Thr Ala Pro
Page 55

Asp

Ala

Leu

45

Lys

Lys

Tyr

Ser

Leu

125

Gly

tctttecttt
atgcggacaa
cggagtccta
gctgggttca
tgcaaggacc
tgatgggagg
tacctgcgga
attctactgg

gctggaaccc

Asn

Pro

30

val

Gly

Ala

Asn

Phe

110

Leu

Lys

gatgaatcct
gtctggatct
agtcatgata
tggacaagtg
aaaccaagga
catttgggcc
gtttggaatg
tcctccaacg
ccaagtcagc

ggagatccag

gtaatctgta a

Leu

15

Gln

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

ctgttaatac tgaaggtgta

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2211



Pro
145

Lys

Ala

Ala

ser

225

Thr

Tyr

Ala

Phe

Asn

305

Gln

Asn

Pro

Ala

130

val

Ser

Asp

Ala

Pro

210

Gly

Thr

Lys

Tyr

His

290

Trp

val

Leu

Tyr

Asp

370

Ser

Ser

Glu

Gly

Thr

Pro

195

val

Asn

Ser

Gln

Phe

275

cys

Gly

Lys

Thr

val

355

val

Gln

Gln

Gln

Ala

Glu

180

Ser

Ala

Trp

Thr

Ile

260

Gly

His

Phe

Glu

Ser

340

Leu

Phe

Ala

Met

Ser

Gln

165

Ser

Gly

Asp

His

Arg

Ser

Tyr

Phe

Arg

val

325

Thr

Gly

Met

val

Leu

Pro

150

Pro

val

val

Asn

230

Thr

Asn

Ser

Ser

Pro

310

Thr

val

Ser

Ile

Gly

Arg

135

Gln

Ala

Pro

Gly

Asn

215

Asp

Trp

Ser

Thr

Pro

295

Lys

Asp

Gln

Ala

Pro

375

Arg

Thr

Glu

Lys

Asp

Ser

200

Glu

Ser

Ala

Thr

Pro

280

Arg

Arg

Asn

val

His

360

GlIn

Ser

Gly
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Pro Asp
Lys Arg

170

Pro Gln
185

Leu Thr
Gly Ala
Gln Trp
Leu Pro

250

Ser Gly

265

Trp Gly

Asp Trp

Leu Asn

Asn Gly

Phe Thr

345

Glu Gly

Tyr Gly

Ser Phe

ser

155

Leu

Pro

Met

Asp

Leu

235

Thr

Gly

Tyr

Gln

Phe

315

val

Asp

Cys

Tyr

TYyr
395

140

Ser

Asn

Ile

Ala

Gly

Gly

Tyr

Ser

Phe

Lys

Ser

Leu

Leu

380

cys

Asn Asn Phe Gln
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Ala Gly Ile

Phe

Gly

Ser

205

val

Asp

Asn

Ser

Asp

Leu

Leu

Thr

Asp

Pro

365

Thr

Leu

Phe

Gly

Glu

190

Gly

Gly

Arg

Asn

Asn

270

Phe

Ile

Phe

Ile

Tyr

350

Pro

Leu

Glu

Ser

Gln

175

Pro

Gly

Ser

val

His

255

Asp

Asn

Asn

Asn

Ala

335

Gln

Phe

Asn

Tyr

Tyr

Gly
1

Thr
Pro
Gly
Ser
Ile
240
Leu
Asn
Arg
Asn
Ile
320
Asn
Leu
Pro
Asp
Phe

400

Glu



Phe

Asp

Lys

val

465

Gly

Asn

Gly

Glu

Tyr

Thr

Asp

Thr

625

Lys

Asp

Gln

Glu

Arg

Thr

450

Ala

Pro

Asn

Arg

Asn

Gly

Gly

Arg

Asp

Pro

Tyr

Asn

Leu

435

Ile

Gly

Ser

sSer

Asn

515

Glu

Gly

Glu

Gln

Trp

Asp

Gly

Pro

Pro

Ser

val

420

Met

Asn

Pro

Tyr

Glu

500

Ser

Asp

Thr

Glu

val

580

val

val

Asn

Pro

Thr

660

Thr

405

Pro

Asn

Gly

Ser

Leu

Arg

Gly

Glu

565

Ala

Gln

Tyr

Phe

Pro

645

Ala

Gly

Phe

Pro

Ser

Asn

470

GlIn

Ala

Met

Phe

Thr

Asn

Leu

His

630

GlIn

Phe

GlIn

His

Leu

Gln

Ala

Asn

Phe

535

Asp

Lys

Asn

GlIn

Gln

615

Pro

Ile

Asn

val

Ser

Ile

440

GlIn

Ala

Arg

Pro

Pro

520

Pro

Asn

Thr

His

Gly

Gly

Ser

Leu

Lys

Ser
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410

Ser Tyr Ala His

425

Asp

Asn

val

val

Leu

val

Thr

GlIn

585

Ile

Pro

Pro

Ile

Asp

val

Gln Tyr

Gln Gln

Gln Gly

Ser Thr

490

Ala Ser

Pro Ala

Ser Gly

Asp Ala

555

Asn Pro

570

Ser Ala

Leu Pro

Ile Trp

Leu Met

635

Lys Asn

Lys Leu

Glu Ile
Page 57

Leu

Thr

460

Arg

Thr

Ser

Met

Ser

540

Asp

val

GlIn

Gly

Ala

620

Gly

Thr

Asn

Glu

Ser

Tyr

445

Leu

Asn

val

Trp

Ala

525

Leu

Lys

Ala

Ala

Met

605

Lys

Gly

Pro

Ser

Trp

Gln

430

Tyr

Lys

Tyr

Thr

Ala

510

Ser

Ile

val

Thr

Gln

590

val

Ile

Phe

val

Phe

670

Glu

415

Ser

Leu

Phe

Ile

Gln

495

Leu

His

Phe

Met

Glu

575

Ala

Trp

Pro

Gly

Pro

655

Ile

Leu

Leu

Ser

Ser

Pro

480

Asn

Asn

Lys

Gly

Ile

560

Ser

Gln

Gln

His

Met

640

Ala

Thr

Gln



10359w001_ST25
675 680 685

Lys Glu Asn Ser Lys Arg Trp Asn Pro Glu ITe GIn Tyr Thr Ser Asn

690

Tyr Tyr Lys Ser Asn Asn Val Glu Phe Ala val Asn Thr Glu Gly val
705

Tyr Ser

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

<220>
<223>

<400>
atggctg

gagtggt
aacgctc
aaggggg
cagcagc
caggagc
gccaaaa
ggaaaga
aaatcgg
tcagtcc
cttacaa
gtgggta
accacca
tccaaca
tgggggt
ctcatca
caggtca
acggtcc
gagggct
acgctta
ccgtcgce

cctttcc

695 700

715

720

735

Glu Pro Arg Pro Ile Gly Thr Arg Tyr Leu Thr Arg Asn Leu
725 730
34
2250
DNA
Artificial Sequence

PAAVI-CAP A589 SpyTag W503A DNA

34
ccg atggttatct tccagattgg ctcgaggaca accttagtga

ggg ctttgaaacc tggagcccct caacccaagg caaatcaaca
gag gtcttgtgct tccgggttac aaataccttg gacccggcaa
agc cggtcaacgc agcagacgcg gcggccctcg agcacgacaa
tca aggccggaga caacccgtac ctcaagtaca accacgccga
ggc tcaaagaaga tacgtctttt gggggcaacc tcgggcgagc
aga ggcttcttga acctcttggt ctggttgagg aagcggctaa
aga ggcctgtaga gcagtctcct caggaaccgg actcctccgce
gtg cacagcccgc taaaaagaga ctcaatttcg gtcagactgg
cag accctcaacc aatcggagaa cctcccgcag ccccctcagg
tgg cttcaggtgg tggcgcacca gtggcagaca ataacgaagg
gtt cctcgggaaa ttggcattgc gattcccaat ggctggggga
gca cccgaacctg ggccctgccc acctacaaca atcacctcta
gca catctggagg atcttcaaat gacaacgcct acttcggcta
att ttgacttcaa cagattccac tgccacttct caccacgtga
aca acaactgggg attccggcct aagcgactca acttcaagct
aag aggttacgga caacaatgga gtcaagacca tcgccaataa
agg tcttcacgga ctcagactat cagctcccgt acgtgctcgg
gcc tcccgecgtt cccagcggac gttttcatga ttcctcagta
atg atggaagcca ggccgtgggt cgttcgtcct tttactgect
aaa tgctaagaac gggtaacaac ttccagttca gctacgagtt

ata gcagctacgc tcacagccaa agcctggacc gactaatgaa

Page 58

aggaattcgc
acatcaagac
cggactcgac
ggcctacgac
cgccgagttc
agtcttccag
gacggctcct
gggtattggc
cgacacagag
tgtgggatct
tgccgatgga
cagagtcatc
caagcaaatc
cagcaccccc
ctggcagcga
cttcaacatt
ccttaccagc
gtcggctcac
cgggtatctg
ggaatatttc
tgagaacgta

tccactcatc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320



gaccaatact
Cctaaaattca
ggacccagct
tttgctgctc
ggacctgcta
ttaatttttg
accaacgaag
gccacaaacc
acgaagcagg
caggacagag
aactttcacc
ctcatcaaaa
aactctttca
cagaaggaaa
tctaataatg
ggcaccagat
<210>
<211>

<212>
<213>

35
749
PRT

<220>
<223>

<400> 35

Met Ala Ala
1

Glu Gly 1ITe

Ala Asn

35

Lys

Gly Tyr

50

Lys

val Ala

65

Asn

Gln Gln Leu

Asp Ala Glu

tgtactatct
gtgtggccgg
accgacaaca
ctggagcttc
tggccagcca
gcaaacaagg
aagaaattaa
accagagtgc
cgcagaccgg
atgtgtacct
cttctccget
acacacctgt
tcacccagta
acagcaagcg
ttgaatttgc

acctgactcg

Asp

Arg Glu

20

Gln Gln

Tyr Leu
Ala

Asp

Ala
85

Lys

Phe Gln

Gly Tyr Leu
5

Trp
His
Gly
Ala
70

Gly

Glu

ctcaaagact
acccagcaac
acgtgtctca
ttcttgggct
caaagaagga
aactggaaga
aactactaac
ccaagcagcc
ctgggttcaa
gcaaggaccc
gatgggaggg
acctgcggat
ttctactggc
ctggaacccg
tgttaatact

taatctgtaa

Artificial Sequence

Pro

Trp Ala

Gln Asp

40

Pro
55

Gly
Ala Ala
Asn

Asp

Arg Leu

10359w001_ST25

attaacggtt
atggctgtcc
accactgtga
ctcaatggac
gaggaccgtt
gacaacgtgg
ccggtagcaa
cacatcgtga
aaccaaggaa
atttgggcca
tttggaatga
cctccaacgg
caagtcagcg
gagatccagt

gaaggtgtat

pPAAVI-CAP A589 SpyTag W503A AA

Asp Trp
10

Leu

Leu
25

Lys Pro

Asn Ala Arg

Asn Gly Leu

His
75

Leu Glu

Pro Tyr Leu

90

Lys Glu Asp

Page 59

ctggacagaa
agggaagaaa
ctcaaaacaa
gtaatagctt
tctttccttt
atgcggacaa
cggagtccta
tggtggacgc
tacttccggg
aaattcctca
agcacccgcc
ccttcaacaa
tggagatcga
acacttccaa

atagtgaacc

Glu Asp Asn

Gly Ala Pro

30

Gly Leu val

45

Asp Gly

60

Lys

Asp Lys Ala

Lys Tyr Asn

Thr Ser Phe

tcaacaaacg
ctacatacct
caacagcgaa
gatgaatcct
gtctggatct
agtcatgata
tggacaagtg
ctacaagccg
tatggtttgg
cacggacggc
tcctcagatc
ggacaagctg
gtgggagctg
ctattacaag

ccgccccatt

Leu Ser

15

Gln Pro

Leu Pro

Glu Pro

Tyr Asp

80

His Ala

95

Gly Gly

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2250



Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Ala

Phe

Asn

305

Gln

Asn

Pro

Ala

Leu

Ser

Asp

Ala

Pro

210

Gly

Thr

Lys

Tyr

His

290

Trp

val

Leu

Tyr

Asp

Gly

Leu

Glu

Gly

Thr

Pro

195

val

Asn

Ser

Gln

Phe

275

cys

Gly

Lys

Thr

val

355

val

100

Arg

val

Gln

Ala

Glu

180

sSer

Ala

Trp

Thr

Ile

260

Gly

His

Phe

Glu

Ser

340

Leu

Phe

Ala

Glu

Ser

GlIn

165

Ser

Gly

Asp

Arg

Ser

Tyr

Phe

Arg

val

325

Thr

Gly

Met

val

Glu

Pro

150

Pro

val

val

Asn

230

Thr

Asn

Ser

Ser

Pro

310

Thr

val

Ser

Ile

Phe

Ala

135

Gln

Ala

Pro

Gly

Asn

215

Asp

Trp

Ser

Thr

Pro

295

Lys

Asp

Gln

Ala

Pro

GlIn

120

Ala

Glu

Lys

Asp

Ser

200

Glu

Ser

Ala

Thr

Pro

280

Arg

Arg

Asn

val

His

360

Gln

10359w001_ST25

105

Ala Lys

Lys Thr

Pro Asp

Lys Arg

Pro Gln

185

Leu Thr

Gly Ala

Gln Trp

Leu Pro

250

Ser Gly

265

Trp Gly

Asp Trp

Leu Asn

Asn Gly

Phe Thr

345

Glu Gly

Lys

Ala

ser

155

Leu

Pro

Met

Asp

Leu

235

Thr

Gly

Tyr

GlIn

Phe

315

val

Asp

cys

Arg

Pro

140

Ser

Asn

Ile

Ala

Gly

Gly

Tyr

Ser

Phe

Lys

Ser

Leu

Tyr Gly Tyr Leu

Page 60

Leu

125

Gly

Ala

Phe

Gly

Ser

205

val

Asp

Asn

Ser

Asp

Leu

Leu

Thr

Asp

Pro

365

Thr

110

Leu

Lys

Gly

Gly

Glu

190

Gly

Gly

Arg

Asn

Asn

270

Phe

Ile

Phe

Ile

Tyr

350

Pro

Leu

Glu

Lys

Ile

Gln

175

Pro

Gly

Ser

val

His

255

Asp

Asn

Asn

Asn

Ala

335

Gln

Phe

Asn

Pro

Arg

Gly

Thr

Pro

Gly

Ser

Ile

240

Leu

Asn

Arg

Asn

Ile

320

Asn

Leu

Pro

Asp



Phe

Asp

Lys

val

465

Gly

Asn

Tyr

val

val

val

625

Asn

370

Ser

Ser

Glu

Arg

Thr

450

Ala

Pro

Asn

Arg

Asn

Gly

Met

GlIn

610

Tyr

Phe

Gln

Gln

Asn

Leu

435

Ile

Gly

Ser

Ser

Asn

515

Glu

Gly

Glu

Gln

val

595

Asn

Leu

His

Ala

Met

val

420

Met

Asn

Pro

Tyr

Glu

500

Ser

Asp

Thr

Glu

val

580

Asp

Gln

Gln

Pro

val

Leu

405

Pro

Asn

Gly

Ser

Arg

Phe

Leu

Arg

Gly

Glu

565

Ala

Ala

Gly

Gly

Ser

Gly

Arg

Phe

Pro

Ser

Asn

470

Gln

Ala

Met

Phe

Thr

Tyr

Ile

Pro

630

Pro

375

Arg

Thr

His

Leu

Gln

Ala

Asn

Phe

535

Asp

Lys

Asn

Lys

Leu

615

Ile

Leu

Ser

Gly

Ser

Ile

440

Gln

Ala

Arg

Pro

Pro

520

Pro

Asn

Thr

His

Pro

600

Pro

Trp

Met

10359w001_ST25

Ser

Asn

ser

425

Asp

Asn

val

val

Leu

val

Thr

Gln

585

Thr

Gly

Ala

Gly

Phe

Asn

410

Tyr

GlIn

GlIn

GlIn

ser

490

Ala

Pro

Ser

Asp

Asn

570

Ser

Lys

Met

Lys

Gly

380

Tyr Cys

395

Phe Gln

Ala His

Tyr Leu

Gln Thr

460

Gly Arg

Thr Thr

Ser Ser

Ala Met

Gly ser

540

Ala Asp

555

Pro val

Ala Gln

Gln Ala

val Trp

ITe Pro

635

Phe Gly

Page 61

Leu

Phe

Ser

Tyr

445

Leu

Asn

val

Trp

Ala

525

Leu

Lys

Ala

Ala

Gln

605

Gln

His

Met

Glu

Ser

Gln

430

Tyr

Lys

Tyr

Thr

Ala

510

Ser

Ile

val

Thr

Ala

590

Thr

Asp

Thr

Lys

Tyr

Tyr

415

Ser

Leu

Phe

Ile

Gln

495

Leu

His

Phe

Met

Glu

575

His

Gly

Arg

Asp

His

Phe

400

Glu

Leu

Ser

Ser

Pro

480

Asn

Asn

Lys

Gly

Ile

560

Ser

Ile

Trp

Asp

Gly

Pro



Pro Pro Gln

Phe
675

Thr Ala

Thr Gly GIn

ser
705

Lys Arg

Ser Asn Asn

Pro Arg Pro

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

36
2310
DNA

<220>
<223>

<400> 36

atggctgccg atggttatct

gagtggtggg
aacgctcgag
aagggggagc
cagcagctca
caggagcggc
gccaaaaaga
ggaaagaaga
aaatcgggtg
tcagtcccag
cttacaatgg
gtgggtagtt
accaccagca
tccaacagca

tgggggtatt

ctcatcaaca

Ile

660

Asn

val

Trp

val

Ile
740

645

Leu

Lys

Ser

Asn

Glu

725

Gly

ctttgaaacc
gtcttgtgct
cggtcaacgc
aggccggaga
tcaaagaaga
ggcttcttga
ggcctgtaga
cacagcccgc
accctcaacc
cttcaggtgg
cctcgggaaa
cccgaacctg
catctggagg
ttgacttcaa

acaactgggg

Ile

Asp

val

Pro

710

Phe

Thr

Lys

Lys

Glu

695

Glu

Ala

Arg

Artificial Sequence

Asn

Leu

680

Ile

Ile

val

Tyr

tggagcccct
tccgggttac
agcagacgcg
caacccgtac
tacgtctttt
acctcttggt
gcagtctcct
taaaaagaga
aatcggagaa
tggcgcacca
ttggcattgc
ggccctgecc
atcttcaaat
cagattccac

attccggect

10359w001_ST25

650

Thr Pro val

665

Asn Ser Phe

Glu Trp Glu

Thr
715

Gln Tyr

Thr Glu

730

Asn

Leu Thr

745

Arg

PAAVI-CAP A589 LinkerlO SpyTag wW503A

tccagattgg ctcgaggaca

caacccaagg
aaataccttg
gcggecctcg
ctcaagtaca
gggggcaacc
ctggttgagg
caggaaccgg
ctcaatttcg
cctcccgeag
gtggcagaca
gattcccaat
acctacaaca
gacaacgcct
tgccacttct

aagcgactca

Page 62

Pro Ala Asp

Thr Gln

685

Ile

Leu Gln

700

Lys

Ser Asn Tyr

Gly val Tyr

Asn Leu

DNA

accttagtga
caaatcaaca
gacccggcaa
agcacgacaa
accacgccga
tcgggegagce
aagcggctaa
actcctccgce
gtcagactgg
ccccctcagg
ataacgaagg
ggctggggga
atcacctcta
acttcggcta
caccacgtga

acttcaagct

655

Pro Pro

Tyr Ser

Glu Asn

Tyr Lys

Ser Glu

735

aggaattcgc
acatcaagac
cggactcgac
ggcctacgac
cgccgagttc
agtcttccag
gacggctcct
gggtattggc
cgacacagag
tgtgggatct
tgccgatgga
cagagtcatc
caagcaaatc
cagcaccccc
ctggcagcga

cttcaacatt

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960



caggtcaaag
acggtccagg
gagggctgcc
acgcttaatg
ccgtcgcaaa
cctttccata
gaccaatact
ctaaaattca
ggacccagct
tttgctgctc
ggacctgcta
ttaatttttg
accaacgaag
gccacaaacc
cacatcgtga
agcggccagg
caggacagag
aactttcacc
ctcatcaaaa
aactctttca
cagaaggaaa
tctaataatg
ggcaccagat
<210> 37

<211> 769
<212> PRT
<213>

<220>
<223>

<400> 37

1

aggttacgga
tcttcacgga
tcccgeegtt
atggaagcca
tgctaagaac
gcagctacgc
tgtactatct
gtgtggccgg
accgacaaca
ctggagcttc
tggccagcca
gcaaacaagg
aagaaattaa
accagagtgc
tggtggacgc
cgcagaccgg
atgtgtacct
cttctccget
acacacctgt
tcacccagta
acagcaagcg
ttgaatttgc

acctgactcg

caacaatgga
ctcagactat
cccagcggac
ggccgtgggt
gggtaacaac
tcacagccaa
ctcaaagact
acccagcaac
acgtgtctca
ttcttgggct
caaagaagga
aactggaaga
aactactaac
ccaagcaggc
ctacaagccg
ctgggttcaa
gcaaggaccc
gatgggaggg
acctgcggat
ttctactggc
ctggaacccg
tgttaatact

taatctgtaa

Artificial Sequence

10359w001_ST25

gtcaagacca
cagctcccgt
gttttcatga
cgttcgtcct
ttccagttca
agcctggacc
attaacggtt
atggctgtcc
accactgtga
ctcaatggac
gaggaccgtt
gacaacgtgg
ccggtagcaa
ctgagcagcg
acgaagggcc
aaccaaggaa
atttgggcca
tttggaatga
cctccaacgg
caagtcagcg
gagatccagt

gaaggtgtat

PAAVI-CAP A589 LinkerlO SpyTag wW503A

Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp Leu
5 10

Glu Gly Ile Arg Glu Trp Trp Ala Leu Lys Pro
20 25

Lys Ala Asn Gln GIn His GIn Asp Asn Ala Arg

35

40

Page 63

tcgccaataa
acgtgctcgg
ttcctcagta
tttactgcct
gctacgagtt
gactaatgaa
ctggacagaa
agggaagaaa
ctcaaaacaa
gtaatagctt
tctttccttt
atgcggacaa
cggagtccta
gcagcggcct
tgagcggcgg
tacttccggg
aaattcctca
agcacccgcc
ccttcaacaa
tggagatcga
acacttccaa

atagtgaacc

AA

ccttaccagc
gtcggctcac
cgggtatctg
ggaatatttc
tgagaacgta
tccactcatc
tcaacaaacg
ctacatacct
caacagcgaa
gatgaatcct
gtctggatct
agtcatgata
tggacaagtg
gagcggcegcec
cagcggcctg
tatggtttgg
cacggacggc
tcctcagatc
ggacaagctg
gtgggagctg
ctattacaag

ccgccccatt

Glu Asp Asn Leu Ser
15

Gly Ala Pro Gln Pro
30

Gly Leu val Leu Pro

45

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2310



Gly

val

65

Gln

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Ala

Phe

Asn
305

Tyr

50

Asn

Gln

Ala

Leu

Gly

val

Ser

Asp

Ala

Pro

210

Gly

Thr

Lys

Tyr

His

290

Trp

Lys

Ala

Leu

Glu

Glu

Gly

Thr

Pro

195

val

Asn

Ser

Gln

Phe

275

Cys

Gly

Tyr

Ala

Lys

Phe

100

Arg

val

Gln

Ala

Glu

180

Ser

Ala

Trp

Thr

Ile

260

Gly

His

Phe

Leu

Asp

Ala

85

GlIn

Ala

Glu

Ser

GlIn

165

Ser

Gly

Asp

His

Tyr

Phe

Arg

Gly

Ala

70

Gly

Glu

val

Glu

Pro

150

Pro

val

val

Asn

230

Thr

Asn

Ser

Ser

Pro
310

Pro

55

Ala

Asp

Arg

Phe

Ala

135

Gln

Ala

Pro

Gly

Asn

215

Asp

Trp

Ser

Thr

Pro

295

Lys

Gly

Ala

Asn

Leu

Gln

120

Ala

Glu

Lys

Asp

sSer

200

Glu

Ser

Ala

Thr

Pro

280

Arg

Arg

10359w001_ST25

Asn Gly

Leu Glu

Pro Tyr

90

Lys Glu

105

Ala Lys

Lys Thr

Pro Asp

Lys Arg

Pro Gln

185

Leu Thr

Gly Ala

Gln Trp

Leu Pro

250

Ser Gly
265
Trp Gly

Asp Trp

Leu Asn

Leu Asp
60
His Asp
75
Leu Lys
Asp Thr
Lys Arg
Ala Pro
140

Ser Ser
155

Leu Asn
Pro Ile
Met Ala
Asp Gly

2

Leu Gly
235

Thr Tyr
Gly Ser
Tyr Phe

Gln Arg

Phe Lys
315

Page 64

Lys

Lys

Tyr

Ser

Leu

125

Gly

Ala

Phe

Gly

Ser

205

val

Asp

Asn

Ser

Asp

Leu

Leu

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Glu

190

Gly

Gly

Arg

Asn

Asn

270

Phe

Ile

Phe

Glu

Tyr

His

95

Gly

Glu

Lys

Ile

GlIn

175

Pro

Gly

Ser

val

His

255

Asp

Asn

Asn

Asn

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

Thr

Pro

Gly

Ser

Ile

240

Leu

Asn

Arg

Asn

Ile
320



Gln

Asn

Pro

Ala

Phe

Asp

Lys

val

465

Asn

Gly

Glu

Tyr

val

Leu

Tyr

Ser

Glu

Arg

Thr

450

Ala

Pro

Asn

Arg

Asn

Gly

Lys

Thr

val

355

val

GlIn

Gln

Asn

Leu

435

Ile

Gly

Ser

Ser

Asn

515

Glu

Gly

Glu

Gln

Glu

ser

340

Leu

Phe

Ala

Met

val

420

Met

Asn

Pro

Tyr

Glu

500

Ser

Asp

Thr

Glu

val
580

val

325

Thr

Gly

Met

val

Leu

405

Pro

Asn

Gly

Ser

Arg

Phe

Leu

Arg

Gly

Glu

565

Ala

Thr

val

Ser

Ile

Gly

Arg

Phe

Pro

Ser

Asn

470

Gln

Ala

Met

Phe

Thr

Asp

GlIn

Ala

Pro

375

Arg

Thr

His

Leu

Gln

Ala

Asn

Phe

535

Asp

Lys

Asn

Asn

val

His

360

Gln

Ser

Gly

Ser

Ile

440

Gln

Ala

Arg

Pro

Pro

520

Pro

Asn

Thr

10359w001_ST25

Asn Gly val Lys
330

Phe

345

Glu

Tyr

Ser

Asn

ser

425

Asp

Asn

val

val

Leu

val

Thr

Gln
585

Thr Asp

Gly Cys

Gly Tyr

Phe Tyr
395

Asn Phe
410

Tyr Ala

Gln Tyr

Gln Gln

Gln Gly

Ser Thr

490

Ala Ser

Pro Ala

Ser Gly

Asp Ala

555

Asn Pro
570

Ser Ala

Page 65

Ser

Leu

Leu

380

cys

Gln

His

Leu

Thr

460

Arg

Thr

Ser

Met

ser

540

Asp

val

Gln

Thr

Asp

Pro

365

Thr

Leu

Phe

Ser

Tyr

445

Leu

Asn

val

Trp

Ala

525

Leu

Lys

Ala

Ala

Ile

Tyr

350

Pro

Leu

Glu

Ser

Gln

430

Tyr

Lys

Tyr

Thr

Ala

510

Ser

Ile

val

Thr

Gly

Ala

335

GlIn

Phe

Asn

Tyr

Tyr

415

Ser

Leu

Phe

Ile

GlIn

495

Leu

His

Phe

Met

Glu

575

Leu

Asn

Leu

Pro

Asp

Phe

400

Leu

Ser

Ser

Pro

480

Asn

Asn

Lys

Gly

Ile

560

Ser

Ser



Ser Gly

Lys Pro
610

Gln Thr
625

Gln Asp

His Thr

Met Lys

Ala Asp

Thr Gln

705

Gln Lys

Asn Tyr

val Tyr

Leu

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

<220>
<223>

<400>

atggctgccg atggttatct
gagtggtggg ctttgaaacc
aacgctcgag gtcttgtgct
aagggggagc cggtcaacgc

cagcagctca aggccggaga

ser

595

Thr

Gly

Arg

Asp

His

675

Pro

Tyr

Glu

Tyr

ser

755

38
2310
DNA

Gly

Lys

Trp

Asp

Gly

Pro

Pro

Ser

Asn

Lys

Glu

Leu

Gly

val

val

645

Asn

Pro

Thr

Thr

ser

725

Ser

Pro

Ser

Leu

GlIn

630

Tyr

Phe

Pro

Ala

Gly

710

Lys

Asn

Arg

Gly

ser

615

Asn

Leu

His

Gln

Phe

695

GlIn

Arg

Asn

Pro

Artificial Sequence

Ala

600

Gly

GlIn

Gln

Pro

Ile

680

Asn

val

Trp

val

Ile
760

10359w001_ST25

His ITe val Met

Gly

Gly

Gly

ser

665

Leu

Lys

Ser

Asn

Glu

745

Gly

Ser

Ile

Pro

650

Pro

Ile

Asp

val

Pro

730

Phe

Thr

Gly

Leu

635

Ile

Leu

Lys

Lys

Glu

715

Glu

Ala

Arg

PAAVI-CAP G453 Linkerl0 SpyTag w503A

38

Page 66

tccagattgg ctcgaggaca
tggagcccct caacccaagg
tccgggttac aaataccttg

agcagacgcg gcggccctcg

Leu

620

Pro

Trp

Met

Asn

Leu

700

Ile

Ile

val

Tyr

val

605

Ser

Gly

Ala

Gly

Thr

685

Asn

Glu

Gln

Asn

Leu
765

DNA

Asp
Gly
Met
Lys
Gly
6

Pro
Ser
Trp
Tyr
Thr

750

Thr

accttagtga

caaatcaaca

gacccggcaa

agcacgacaa

caacccgtac ctcaagtaca accacgccga

Ala

GlIn

val

Ile

655

Phe

val

Phe

Glu

Thr

735

Glu

Arg

aggaattcgc
acatcaagac
cggactcgac
ggcctacgac

cgccgagttc

Tyr

Gly

Pro

Ile

Leu

720

Ser

Gly

Asn

60
120
180
240
300



caggagcggc
gccaaaaaga
ggaaagaaga
aaatcgggtg
tcagtcccag
cttacaatgg
gtgggtagtt
accaccagca
tccaacagca
tgggggtatt
ctcatcaaca
caggtcaaag
acggtccagg
gagggctgcc
acgcttaatg
ccgtcgcaaa
cctttccata
gaccaatact
ctgagcggcg
ggcagcggcec
cccagcaaca
cgtgtctcaa
tcttgggctc
aaagaaggag
actggaagag
actactaacc
caagcacagg
caggacagag
aactttcacc
ctcatcaaaa
aactctttca
cagaaggaaa
tctaataatg

ggcaccagat

tcaaagaaga
ggcttcttga
ggcctgtaga
cacagcccgc
accctcaacc
cttcaggtgg
cctcgggaaa
cccgaacctg
catctggagg
ttgacttcaa
acaactgggg
aggttacgga
tcttcacgga
tcccgecgtt
atggaagcca
tgctaagaac
gcagctacgc
tgtactatct
cccacatcgt
tgagcggctc
tggctgtcca
ccactgtgac
tcaatggacg
aggaccgttt
acaacgtgga
cggtagcaac
cgcagaccgg
atgtgtacct
cttctccget
acacacctgt
tcacccagta
acagcaagcg
ttgaatttgc

acctgactcg

tacgtctttt
acctcttggt
gcagtctcct
taaaaagaga
aatcggagaa
tggcgcacca
ttggcattgc
ggccctgecc
atcttcaaat
cagattccac
attccggect
caacaatgga
ctcagactat
cccagcggac
ggccgtgggt
gggtaacaac
tcacagccaa
ctcaaagact
gatggtggac
tggacagaat
gggaagaaac
tcaaaacaac
taatagcttg
ctttcctttg
tgcggacaaa
ggagtcctat
ctgggttcaa
gcaaggaccc
gatgggaggg
acctgcggat
ttctactggc
ctggaacccg
tgttaatact

taatctgtaa

10359w001_ST25

gggggcaacc
ctggttgagg
caggaaccgg
ctcaatttcg
cctcccgeag
gtggcagaca
gattcccaat
acctacaaca
gacaacgcct
tgccacttct
aagcgactca
gtcaagacca
cagctcccgt
gttttcatga
cgttcgtecct
ttccagttca
agcctggacc
attaacggtg
gcctacaagc
caacaaacgc
tacatacctg
aacagcgaat
atgaatcctg
tctggatctt
gtcatgataa
ggacaagtgg
aaccaaggaa
atttgggcca
tttggaatga
cctccaacgg
caagtcagcg
gagatccagt

gaaggtgtat

Page 67

tcgggegagce
aagcggctaa
actcctccgc
gtcagactgg
ccccctcagg
ataacgaagg
ggctggggga
atcacctcta
acttcggcta
caccacgtga
acttcaagct
tcgccaataa
acgtgctcgg
ttcctcagta
tttactgcct
gctacgagtt
gactaatgaa
gcctgagcag
cgacgaaggg
taaaattcag
gacccagcta
ttgctgctcc
gacctgctat
taatttttgg
ccaacgaaga
ccacaaacca
tacttccggg
aaattcctca
agcacccgcc
ccttcaacaa
tggagatcga
acacttccaa

atagtgaacc

agtcttccag
gacggctcct
gggtattggc
cgacacagag
tgtgggatct
tgccgatgga
cagagtcatc
caagcaaatc
cagcaccccc
ctggcagcga
cttcaacatt
ccttaccagc
gtcggctcac
cgggtatctg
ggaatatttc
tgagaacgta
tccactcatc
cggcagcggce
cctgagcggc
tgtggccgga
ccgacaacaa
tggagcttct
ggccagccac
caaacaagga
agaaattaaa
ccagagtgcc
tatggtttgg
cacggacggc
tcctcagatc
ggacaagctg
gtgggagctg
ctattacaag

ccgccccatt

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2310



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

<220>
<223>

<400>

39
769
PRT

Artificial Sequence

10359w001_ST25

PAAVI-RC G453 Linkerl0 SpyTag W503A AA

39

Met Ala Ala

1

Glu

Lys

Gly

val

65

Gln

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Ser

Gly

Ala

Tyr

50

Asn

Gln

Ala

Leu

Ser

Asp

Ala

Pro

210

Gly

Ile

Asn

35

Lys

Ala

Leu

Glu

Gly

Leu

Glu

Gly

Thr

Pro

195

val

Asn

Asp

Arg

20

Gln

Tyr

Ala

Lys

Phe

100

Arg

val

Gln

Ala

Glu

180

Ser

Ala

Trp

Gly

5

Glu

GlIn

Leu

Asp

Ala

85

GlIn

Ala

Glu

Ser

GlIn

165

Ser

Gly

Asp

Tyr

Trp

His

Gly

Ala

70

Gly

Glu

val

Glu

Pro

150

Pro

val

val

Asn

cys

Leu

Trp

GlIn

Pro

55

Ala

Asp

Arg

Phe

Ala

135

GlIn

Ala

Pro

Gly

Asn

215

Asp

Pro Asp Trp
10

Ala

Asp

40

Gly

Ala

Asn

Leu

Gln

120

Ala

Glu

Lys

Asp

sSer

200

Glu

Ser

Leu

25

Asn

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Leu

Gly

GlIn

Lys

Ala

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

GlIn

Thr

Ala

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

sSer

155

Leu

Pro

Met

Asp

Glu

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asn

Ile

Ala

Gly
220

Trp Leu Gly

Page 68

Asp

Ala

Leu

45

Lys

Lys

Tyr

Ser

Leu

125

Gly

Ala

Phe

Gly

sSer

205

val

Asp

Asn

Pro

30

val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Glu

190

Gly

Gly

Arg

Leu

15

Gln

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Ile

Gln

175

Pro

Gly

Ser

val

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

Thr

Pro

Gly

Ser

Ile



225

Thr

Tyr

Ala

Phe

Asn

305

Gln

Asn

Pro

Ala

Phe

Asp

Lys

His

465

Gly

Ser

Thr

Lys

Tyr

His

290

Trp

val

Leu

Tyr

Asp

370

Ser

Ser

Glu

Arg

Thr

450

Ile

Ser

val

Ser

Gln

Phe

275

Cys

Gly

Lys

Thr

val

355

val

Gln

Gln

Asn

Leu

435

Ile

val

Gly

Ala

Thr

Ile

260

Gly

His

Phe

Glu

ser

340

Leu

Phe

Ala

Met

val

420

Met

Asn

Met

Leu

Gly

Arg

Ser

Tyr

Phe

Arg

val

325

Thr

Gly

Met

val

Leu

405

Pro

Asn

Gly

val

ser

485

Pro

230

Thr

Asn

Ser

Ser

Pro

310

Thr

val

Ser

Ile

Gly

Arg

Phe

Pro

Gly

Asp

Gly

Ser

Trp

Ser

Thr

Pro

295

Lys

Asp

Gln

Ala

Pro

375

Arg

Thr

His

Leu

Leu

455

Ala

Ser

Asn

Ala

Thr

Pro

280

Arg

Arg

Asn

val

His

360

Gln

Ser

Gly

Ser

Ile

440

Ser

Tyr

Gly

Met

10359w001_ST25

Leu

Ser

265

Trp

Asp

Leu

Asn

Phe

345

Glu

Tyr

Ser

Asn

ser

425

Asp

Ser

Lys

GlIn

Ala

Pro

250

Gly

Gly

Trp

Asn

Gly

Thr

Gly

Gly

Phe

Asn

410

Tyr

Gln

Gly

Pro

Asn

490

val

235

Thr Tyr

Gly Ser

Tyr Phe

Gln Arg

Phe Lys

315

val Lys

Asp Ser

Cys Leu

Tyr Leu

380

Tyr Cys

395

Phe Gln

Ala His

Tyr Leu

Ser Gly

Thr Lys

475

Gln Gln

Gln Gly

Page 69

Asn

Ser

Asp

Leu

Leu

Thr

Asp

Pro

365

Thr

Leu

Phe

Ser

Tyr

445

Leu

Gly

Thr

Arg

Asn

Asn

270

Phe

Ile

Phe

Ile

Tyr

350

Pro

Leu

Glu

Ser

Gln

430

Tyr

Ser

Leu

Leu

Asn

His

255

Asp

Asn

Asn

Asn

Ala

335

GlIn

Phe

Asn

Tyr

Tyr

415

Ser

Leu

Gly

Ser

240

Leu

Asn

Arg

Asn

Ile

320

Asn

Leu

Pro

Asp

Phe

400

Glu

Leu

Ser

Ala

Gly

Phe

Ile



Pro

Asn

Asn

545

Lys

Gly

Ile

Ser

Gln

625

Gln

His

Met

Ala

Thr

705

Gln

Asn

val

Leu

Gly

Asn

530

Gly

Glu

Lys

Thr

Tyr

610

Thr

Asp

Thr

Lys

Asp

690

Gln

Lys

Tyr

Tyr

Pro

515

Asn

Arg

Gly

Gln

Asn

595

Gly

Gly

Arg

Asp

His

675

Pro

Tyr

Glu

Tyr

ser
755

500

Ser

Ser

Asn

Glu

Gln

Trp

Asp

Gly

Pro

Pro

Ser

Asn

Lys

Glu

Tyr

Glu

Ser

Asp

Thr

Glu

val

val

val

645

Asn

Pro

Thr

Thr

ser

725

Ser

Pro

Arg

Phe

Leu

550

Arg

Gly

Glu

Ala

Gln

630

Tyr

Phe

Pro

Ala

Gly

710

Lys

Asn

Arg

Gln

Ala

535

Met

Phe

Arg

Ile

Thr

615

Asn

Leu

His

GlIn

Phe

695

Gln

Arg

Asn

Pro

Gln

520

Ala

Asn

Phe

Asp

Lys

Asn

Gln

Gln

Pro

Ile

680

Asn

val

Trp

val

Ile
760

10359w001_ST25

505

Arg val Ser Thr

Pro

Pro

Pro

Asn

585

Thr

His

Gly

Gly

ser

665

Leu

Lys

Ser

Asn

Glu

745

Gly

Gly Ala

Gly Pro
555

Leu Ser
570

val Asp

Thr Asn

Gln Ser

ITe Leu

635

Pro Ile
650

Pro Leu

Ile Lys

AsSp Lys

val Glu

715

Pro Glu
730

Phe Ala

Thr Arg

page 70

ser

540

Ala

Gly

Ala

Pro

Ala

620

Pro

Trp

Met

Asn

Leu

700

Ile

Ile

val

Tyr

Thr

525

Ser

Met

Ser

Asp

val

605

Gln

Gly

Ala

Gly

Thr

685

Asn

Glu

Gln

Asn

Leu
765

510

val
Trp
Ala

Leu

Ala
Met
Lys
Gly
6

Pro
Ser
Trp
Tyr
Thr

750

Thr

Thr

Ala

Ser

Ile

575

val

Thr

GlIn

val

Ile

655

Phe

val

Phe

Glu

Thr

735

Glu

Arg

GlIn

Leu

His

560

Phe

Met

Glu

Ala

Gly

Pro

Ile

Leu

720

Ser

Gly

Asn



10359w001_ST25

<210> 40

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> 4 Tlinker

<400> 40
§1y Leu Ser Gly

<210> 41

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> 6 linker

<400> 41
Gly Leu Ser Gly Ser Gly
1 5

<210> 42

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> 8 Tlinker

<400> 42

Gly Leu Ser Gly Leu Ser Gly Ser
1 5

<210> 43

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 10 Tinker

<400> 43
Gly Leu Ser Gly Leu Ser Gly Leu Ser Gly
1 5 10

<210> 44

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 10 Tlinker SEQ ID NO:44

<400> 44
Page 71



10359w001_ST25

Gly Leu Ser Gly Gly Ser Gly Leu Ser Gly
1 5 10

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

45
1341
DNA

<220>
<223>

<400> 45
gcctccacca

agcacagccg
tggaactcag
ggactctact
tacacctgca
aaatatggtc
ttcctgttcc
tgcgtggtgg
ggcgtggagg
cgtgtggtca
tgcaaggtct
gggcagcccc
aaccaggtca
tgggagagca
gacggctcct
aatgtcttct
ctctccctgt
agcagtgagc
aaattctcca
gattcctctg
ctgtatccag
acagctatta
aaaggagacg
<210>
<211>

<212>
<213>

46
446
PRT

<220>

<223> SEQ

agggcccatc
ccctgggctg
gcgccctgac
ccctcagcag
acgtagatca
ccccatgecc
ccccaaaacc
tggacgtgag
tgcataatgc
gcgtcctcac
ccaacaaagg
gagagccaca
gcctgacctg
atgggcagcc
tcttcctcta
catgctccgt
ctctgggtaa
aaggccagtc
aaagagatga
gaaagactat
gaaagtacac
cctttacagt

Cctcatattta

ID NO:46

Artificial Sequence

ggtcttcccc
cctggtcaag
cagcggegtg
cgtggtgacc
caagcccagc
accctgccca
caaggacact
ccaggaagac
caagacaaag
cgtcctgcac
cctccecgtec
ggtgtacacc
cctggtcaaa
ggagaacaac
cagcaggctc
gatgcatgag
aggaagcggc
cggagatatg
ggacggcaaa
tagtacatgg
atttgtcgaa
gaatgagcaa

a

Artificial Sequence

ctggcgcect
gactacttcc
cacaccttcc
gtgccctcca
aacaccaagg
gcacctgagt
ctcatgatct
cccgaggtcc
ccgcgggagg
caggactggc
tccatcgaga
ctgcccccat
ggcttctacc
tacaagacca
accgtggaca
gctctgcaca
gaaagcggcg
acaattgaag
gagctggctg
atctctgatg

accgctgcac

ggacaggtga

Page 72

Human IgG4 heavy chain - Tlinker - SpyCatcher

gctccaggag
ccgaaccggt
cggctgtcct
gcagcttggg
tggacaagag
tcctgggggg
cccggacccc
agttcaactg
agcagttcaa
tgaacggcaa
aaaccatctc
cccaggagga
ccagcgacat
cgcctceccgt
agagcaggtg
accactacac
tggataccct
aagatagcgc
gagcaacaat
gccaagtgaa
cagacggata

ctgttaatgg

cacctccgag
gacggtgtcg
acagtcctca
cacgaagacc
agttgagtcc
accatcagtc
tgaggtcacg
gtacgtggat
cagcacgtac
ggagtacaag
caaagccaaa
gatgaccaag
cgccgtggag
gctggactcc
gcaggagggg
acagaagtcc
gtccggactg
cacccatatt
ggagctgaga
agatttctat
tgaggtggct

caaagctact

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1341



<400>

46

Ala Ser Thr

1

Ser

Phe

Gly

Leu

65

Tyr

Arg

Glu

Asp

Asn

Trp

Pro

Glu

225

Asn

Ile

Thr

Pro

val

50

Ser

Thr

val

Phe

Thr

130

val

val

Ser

Leu

ser

210

Pro

Gln

Ala

Ser

Glu

35

His

Ser

cys

Glu

Leu

115

Leu

Ser

Glu

Thr

Asn

195

Ser

Gln

val

val

Lys

Glu

20

Pro

Thr

val

Asn

ser

100

Gly

Met

Gln

val

Tyr

180

Gly

Ile

val

Ser

Glu

Gly

Ser

val

Phe

val

val

85

Lys

Gly

Ile

Glu

His

165

Arg

Lys

Glu

Tyr

Leu

245

Trp

Pro

Thr

Thr

Pro

Thr

70

Asp

Tyr

Pro

Ser

Asp

Asn

val

Glu

Lys

Thr

230

Thr

Glu

Ser

Ala

val

Ala

55

val

His

Gly

Ser

Arg

Pro

Ala

val

Tyr

Thr

215

Leu

cys

Ser

val

Ala

ser

40

val

Pro

Lys

Pro

val

120

Thr

Glu

Lys

Ser

Pro

Leu

Asn

10359w001_ST25

Phe

Leu

25

Trp

Leu

Ser

Pro

Pro

105

Phe

Pro

val

Thr

val

185

Cys

Ser

Pro

val

Gly

Pro Leu
10

Gly Cys

Asn Ser

Gln Ser

Ser Ser
75

Ser Asn
90

Cys Pro

Leu Phe

Glu val

GIln Phe

155

Lys Pro

Leu Thr

Lys val

Lys Ala

Ser Gln

235

Lys Gly
250

Gln Pro
Page 73

Ala

Leu

Gly

ser

60

Leu

Thr

Pro

Pro

Thr

140

Asn

Arg

val

Ser

Lys

Glu

Phe

Glu

Pro

val

Ala

45

Gly

Gly

Lys

Cys

Pro

125

Cys

Trp

Glu

Leu

Asn

205

Gly

Glu

Tyr

Asn

Leu

Thr

val

Pro

110

Lys

val

Tyr

Glu

His

190

Lys

Gln

Met

Pro

Asn

ser

15

Asp

Thr

Tyr

Lys

Asp

95

Ala

Pro

val

val

GlIn

175

Gln

Gly

Pro

Thr

sSer

255

Tyr

Arg

Tyr

Ser

Ser

Thr

80

Lys

Pro

Lys

val

Asp

Phe

Asp

Leu

Arg

Lys

Asp

Lys



Thr Thr

Arg Leu
290

Cys Ser

305

Leu Ser

Leu Ser

Glu Glu

Gly Lys

Lys Thr

Leu Tyr

Tyr Glu

val Thr

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

<220>
<223>

<400>

Pro

275

Thr

val

Leu

Gly

Asp

355

Glu

Ile

Pro

val

val

435

47
18
DNA

260

Pro

val

Met

Ser

Leu

340

sSer

Leu

Ser

Gly

Ala

420

Asn

val

Asp

Leu

325

Ser

Ala

Ala

Thr

Lys

Thr

Gly

Leu

Lys

Glu

310

Gly

Ser

Thr

Gly

Tyr

Ala

Lys

Asp

Ser

295

Ala

Lys

Glu

His

Ala

375

Ile

Thr

Ile

Ala

Artificial Sequence

ser

280

Arg

Leu

Gly

Gln

Ile

360

Thr

Ser

Phe

Thr

Thr
440

10359w001_ST25

265

Asp

Trp

His

Ser

Lys

Met

Asp

val

Phe

425

Lys

IgG-SpyCatcher Linker DNA

47

ggaagcggcg aaagcggc

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

<220>
<223>

<400>

48
6
PRT

Artificial Sequence

IgG-SpyCatcher Linker AA

48

Gly Ser

Gln Glu

Asn His

315

Gly Glu

Gln Ser

Phe Ser

Glu Leu

Gly GIn

395

Glu Thr
410

Thr val

Gly Asp

Page 74

Phe

Gly

300

Tyr

Ser

Gly

Lys

Ala

Asn

Ala

Phe

285

Asn

Thr

Gly

Asp

Arg

Asp

Lys

Ala

Glu

His
445

270

Leu

val

GlIn

val

Met

350

Asp

Ser

Asp

Pro

GlIn

430

Ile

Tyr

Phe

Lys

Asp

Thr

Glu

Ser

Phe

Ser

Ser

ser

320

Thr

Ile

Asp

Gly

Tyr

400

Gly

GlIn

18



10359w001_ST25
Gly ser Gly Glu Ser Gly
1 5

<210> 49

<211> 1020

<212> DNA

<213> Artificial Sequence

<220>

<223> 1I9G

<400> 49

gcctccacca agggcccatc ggtcttcccc ctggcgccct gctccaggag cacctccgag 60
agcacagccg ccctgggctg cctggtcaag gactacttcc ccgaaccggt gacggtgtcg 120
tggaactcag gcgccctgac cagcggcgtg cacaccttcc cggctgtcct acagtcctca 180
ggactctact ccctcagcag cgtggtgacc gtgccctcca gcagcttggg cacgaagacc 240
tacacctgca acgtagatca caagcccagc aacaccaagg tggacaagag agttgagtcc 300
aaatatggtc ccccatgccc accctgccca gcacctgagt tcctgggggg accatcagtc 360
ttcctgttcc ccccaaaacc caaggacact ctcatgatct cccggacccc tgaggtcacg 420
tgcgtggtgg tggacgtgag ccaggaagac cccgaggtcc agttcaactg gtacgtggat 480
ggcgtggagg tgcataatgc caagacaaag ccgcgggagg agcagttcaa cagcacgtac 540
cgtgtggtca gcgtcctcac cgtcctgcac caggactggc tgaacggcaa ggagtacaag 600
tgcaaggtct ccaacaaagg cctcccgtcc tccatcgaga aaaccatctc caaagccaaa 660
gggcagcccc gagagccaca ggtgtacacc ctgcccccat cccaggagga gatgaccaag 720
aaccaggtca gcctgacctg cctggtcaaa ggcttctacc ccagcgacat cgccgtggag 780
tgggagagca atgggcagcc ggagaacaac tacaagacca cgcctcccgt gctggactcc 840
gacggctcct tcttcctcta cagcaggctc accgtggaca agagcaggtg gcaggagggg 900
aatgtcttct catgctccgt gatgcatgag gctctgcaca accactacac acagaagtcc 960
ctctccctgt ctctgggtaa aggaagcggc gaaagcggcg tggataccct gtccggactg 1020
<210> 50

<211> 327

<212> PRT

<213> Artificial Sequence

<220>

<223> 1IgG AA

<400> 50

Ala Ser Thr Lys Gly Pro Ser val Phe Pro Leu Ala Pro Cys Ser Arg
1 5 10 15

Ser Thr Ser Glu Ser Thr Ala Ala Leu Gly Cys Leu val Lys Asp Tyr
20 25 30

Phe Pro Glu Pro val Thr val Ser Trp Asn Ser Gly Ala Leu Thr Ser
Page 75



Gly

Leu

65

Tyr

Arg

Glu

Asp

Asn

Trp

Pro

Glu

225

Asn

Ile

Thr

Arg

cys

val

50

Ser

Thr

val

Phe

Thr

130

val

val

Ser

Leu

sSer

210

Pro

Gln

Ala

Thr

Leu

290

Ser

35

His

Ser

Cys

Glu

Leu

115

Leu

Ser

Glu

Thr

Asn

195

Ser

Gln

val

val

Pro

275

Thr

val

Thr

val

Asn

ser

100

Gly

Met

Gln

val

Tyr

180

Gly

Ile

val

Ser

Glu

260

Pro

val

Met

Phe

val

val

85

Lys

Gly

Ile

Glu

His

165

Arg

Lys

Glu

Tyr

Leu

245

Trp

val

Asp

Pro

Thr

70

Asp

Tyr

Pro

Ser

Asp

Asn

val

Glu

Lys

Thr

230

Thr

Glu

Leu

Lys

Glu

Ala

55

val

His

Gly

Ser

Ala

val

Tyr

Thr

215

Leu

Cys

Ser

Asp

ser

295

Ala

40

val

Pro

Lys

Pro

val

120

Thr

Glu

Lys

Ser

Pro

Leu

Asn

ser

280

Arg

Leu

10359w001_ST25

Leu

Ser

Pro

Pro

105

Phe

Pro

val

Thr

val

185

cys

Ser

Pro

val

Gly

Asp

Trp

His

Gln Ser
Ser Ser

75

ser Asn

90

Cys Pro

Leu Phe

Glu val

Gln Phe

155

Lys Pro

Leu Thr

Lys val

Lys Ala

Ser Gln

235

Lys Gly

Gln Pro

Gly Ser

Gln Glu

Asn His
Page 76

ser

60

Leu

Thr

Pro

Pro

Thr

140

Asn

Arg

val

Ser

Lys

Glu

Phe

Glu

Phe

Gly

300

Tyr

45

Gly

Gly

Lys

cys

Pro

125

cys

Trp

Glu

Leu

Asn

205

Gly

Glu

Tyr

Asn

Phe

285

Asn

Thr

Leu

Thr

val

Pro

110

Lys

val

Tyr

Glu

His

190

Lys

GlIn

Met

Pro

Asn

270

Leu

val

GlIn

Tyr

Lys

Asp

95

Ala

Pro

val

val

Gln

175

Gln

Gly

Pro

Thr

Ser

255

Tyr

Tyr

Phe

Lys

Ser

Thr

80

Lys

Pro

Lys

val

Asp

Phe

Asp

Leu

Arg

Lys

Asp

Lys

Ser

Ser

Ser



305

310

Leu Ser Leu Ser Leu Gly

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

<400>

51
736
PRT

325

adeno-associated

51

Met Ala Ala
1

Glu

Lys

Gly

val

65

Gln

Asp

Asn

Phe

Pro

145

Lys

Gly

Ala

Ala

Gly

Ala

Tyr

50

Asn

Gln

Ala

Leu

Thr

Asp

Thr

Pro
210

Ile

Asn

35

Lys

Ala

Leu

Glu

Glu

Gly

Ser

Pro

195

Met

Asp

Arg

20

Gln

Tyr

Ala

Lys

Phe

100

Arg

val

Gln

Gln

Glu

180

Ala

Ala

Gly
5
Glu
Gln
Leu
Asp
Ala
85
Gln
Ala
Glu
Ser
Gln
165
Ser

Ala

Asp

Tyr

Trp

Lys

Gly

Ala

70

Gly

Glu

val

Glu

Pro

150

Pro

val

val

Asn

Lys

virus 6

Leu

Trp

Gln

Pro

55

Ala

Asp

Arg

Phe

Ala

Pro

Gly

Asn
215

Pro

Asp

Asp

40

Phe

Ala

Asn

Leu

Gln

120

Ala

Glu

Lys

Asp

Pro

200

Glu

10359w001_ST25

Asp

Leu

25

Asp

Asn

Leu

Pro

Gln

105

Ala

Lys

Pro

Lys

Pro

185

Thr

Gly

315

Trp Leu Glu
10

Lys Pro Gly
Gly Arg Gly

Gly Leu Asp
60

Glu His Asp
75

Tyr Leu Arg
90

Glu Asp Thr
Lys Lys Arg
Thr Ala Pro

140
Asp Ser Ser

155

Arg Leu Asn
GIn Pro Leu

Thr Met Ala

Ala Asp Gly
220

Page 77

Asp

Ala

Leu

45

Lys

Lys

Tyr

Ser

val

125

Gly

Ser

Phe

Gly

ser
205

Asn

Pro

30

val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Glu

190

Gly

Gly

Leu

15

Lys

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Ile

Gln

175

Pro

Gly

Asn

320

Ser

Pro

Pro

Pro

Asp

80

Gly

Pro

Arg

Gly

Thr

Pro

Gly



Ser

225

Thr

Tyr

Tyr

His

Leu

Tyr

Asp

Ser

385

Ser

Glu

Arg

Thr

Gly

Thr

Lys

Phe

Cys

290

Gly

Lys

Thr

val

val

370

Gln

Gln

Asp

Leu

Gln

450

Gly

Pro

Asn

Ser

Gln

Gly

His

Phe

Glu

Ser

Leu

355

Phe

Ala

Met

val

Met

435

Asn

Ser

Cys

Trp

Thr

Ile

260

Tyr

Phe

Arg

val

Thr

340

Gly

Met

val

Leu

Pro

420

Asn

Gln

Pro

Tyr

His

Arg

Ser

Ser

Ser

Pro

Thr

325

val

Ser

Ile

Gly

Pro

Ser

Ala

Arg

Cys

230

Thr

Ser

Thr

Pro

310

Thr

Gln

Ala

Pro

His

Leu

Gly

Asp

Trp

Ala

Pro

Arg

Arg

Asn

val

His

Gln

375

Ser

Gly

Ser

Ile

Ser

455

Met

Gln

Ser

Ala

Ser

Trp

Asp

Leu

Asp

Phe

Gln

360

Tyr

Ser

Asn

Ser

Asp

Ala

Ser

Arg

10359w001_ST25

Thr Trp Leu Gly
235

Leu

Thr

265

Gly

Trp

Asn

Gly

Ser

345

Gly

Gly

Phe

Asn

Tyr

425

Gln

Gln

val

val

Pro

250

Gly

Tyr

Gln

Phe

val

330

Asp

Cys

Tyr

Tyr

Phe

410

Ala

Tyr

Asn

Gln

ser
490

Thr Tyr
Ala ser
Phe Asp
Arg Leu

300
Lys Leu
Thr Thr
Ser Glu
Leu Pro
Leu Thr

380
Cys Leu
395
Thr Phe
His Ser
Leu Tyr
Lys Asp

4
Pro Lys
475

Lys Thr

Page 78

Asp

Asn

Asn

Phe

285

Ile

Phe

Ile

Tyr

Pro

365

Leu

Glu

Ser

Gln

Tyr

445

Leu

Asn

Lys

Arg

Asn

Asp

270

Asn

Asn

Asn

Ala

Gln

350

Phe

Asn

Tyr

Tyr

Ser

430

Leu

Leu

Trp

Thr

val

His

255

Asn

Arg

Asn

Ile

Asn

335

Leu

Pro

Asn

Phe

Thr

415

Leu

Asn

Phe

Leu

Ile

240

Leu

His

Phe

Asn

Gln

320

Asn

Pro

Ala

Gly

Pro

400

Phe

Asp

Arg

Ser

Pro

480

Asn



Asn

Gly

Asp

Phe

Thr

Asp

Thr

625

Lys

Asn

Gln

Lys

Tyr

705

Tyr

Asn

Arg

530

Glu

Asp

Gly

Gly

Arg

Asp

His

Pro

Tyr

Glu

690

Ala

Thr

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

<220>

Ser

Glu

515

Lys

Ser

Glu

Thr

595

Asp

Gly

Pro

Pro

Ser

675

Asn

Lys

Glu

52
2238
DNA

Asn

500

Ser

Asp

Ala

Glu

val

580

val

val

His

Pro

Ala

660

Thr

Ser

Ser

Pro

Phe

Ile

Lys

Gly

Glu

565

Ala

His

Tyr

Phe

Pro

645

Glu

Gly

Lys

Ala

Arg
725

Thr

Ile

Phe

Ala

550

Ile

val

val

Leu

His

630

Gln

Phe

Gln

Arg

Asn

710

Pro

Trp

Asn

Phe

535

Ser

Lys

Asn

Met

Gln

615

Pro

Ile

Ser

val

Trp

val

Ile

Artificial Sequence

Thr

Pro

520

Pro

Asn

Ala

Leu

Gly

Gly

Ser

Leu

Ala

Ser

680

Asn

Asp

Gly

10359w001_ST25

Gly Ala ser Lys

505

Gly Thr

Met Ser

Thr Ala

Thr Asn

570

Gln Ser

585

Ala Leu

Pro Ile

Pro Leu

Ile Lys

Thr Lys

665

val Glu

Pro Glu

Phe Thr

Thr Arg
730

Page 79

Ala

Gly

Leu

555

Pro

Ser

Pro

Trp

Met

635

Asn

Phe

Ile

val

val

715

Tyr

Met

val

540

Asp

val

Ser

Gly

Ala

620

Gly

Thr

Ala

Glu

Gln

700

Asp

Leu

Tyr

Ala

525

Met

Asn

Ala

Thr

Met

605

Lys

Gly

Pro

Ser

Trp

Tyr

Asn

Thr

Asn

510

Ser

Ile

val

Thr

Asp

590

val

Ile

Phe

val

Phe

670

Glu

Thr

Asn

Arg

Leu

His

Phe

Met

Glu

575

Pro

Trp

Pro

Gly

Pro

655

Ile

Leu

Ser

Gly

Pro
735

Asn

Lys

Gly

Ile

560

Arg

Leu
640

Thr

Asn

Leu
720

Leu



<223>

<400> 52
atggctgccg

cagtggtgga
gacagcaggg
aagggagagc
cggcagctcg
caggagcgcec
gcgaaaaaga
ggaaaaaaga
aaggcgggec
tcagtacctg
aatacgatgg
gtgggtaatt
accaccagca
tccagccaat
tattttgact
aacaacaact
aaagaggtca
caggtgttta
tgcctcccgce
aacaacggga
cagatgctgc
cacagcagct
tacctgtatt
cagttttctc
ccctgttacc
tcgtggactg
ccggccatgg
atctttggga
gacgaagagg
accaacctcc
gctaccgcag
gtgtaccttc

tctcccctca

atggttatct
agctcaaacc
gtcttgtgct
cggtcaacga
acagcggaga
ttaaagaaga
gggttcttga
ggccggtaga
agcagcctgce
acccccagcc
ctacaggcag
cctcgggaaa
cccgaacctg
caggagcctc
tcaacagatt
ggggattccg
cgcagaatga
ctgactcgga
cgttcccagce
gtcaggcagt
gtaccggaaa
acgctcacag
acttgagcag
aggccggage
gccagcagcg
gagctaccaa
caagccacaa
agcaaggctc
aaatcaggac
agagaggcaa
atgtcaacac

aggggcccat
tgggtggatt

encodes pAAV2N587Myc

tccagattgg
tggcccacca
tcctgggtac
ggcagacgcc
caacccgtac
tacgtctttt
acctctgggc
gcactctcct
aagaaaaaga
tctcggacag
tggcgcacca
ttggcattgc
ggccctgecc
gaacgacaat
ccactgccac
acccaagaga
cggtacgacg
gtaccagctc
agacgtcttc
aggacgctct
caactttacc
ccagagtctg
aacaaacact
gagtgacatt
agtatcaaag
gtaccacctc
ggacgatgaa
agagaaaaca
aaccaatccc
cgaacaaaaa
acaaggcgtt
ctgggcaaag

cggacttaaa

10359w001_ST25

ctcgaggaca
ccaccaaagc
aagtacctcg
gcggccctcg

ctcaagtaca

gggggcaacc
ctggttgagg
gtggagccag
ttgaattttg
ccaccagcag
atggcagaca
gattccacat
acctacaaca
cactactttg
ttttcaccac
ctcaacttca
acgattgcca
ccgtacgtcc
atggtgccac
tcattttact
ttcagctaca
gaccgtctca
ccaagtggaa
cgggaccagt
acatctgcgg
aatggcagag
gaaaagtttt
aatgtggaca
gtggctacgg
ctcatctcag
cttccaggca
attccacaca

caccctcctc
pPage 80

ctctctctga
ccgcagagcg
gacccttcaa
agcacgacaa
accacgccga
tcggacgagc
aacctgttaa
actcctcctc
gtcagactgg
cccecctctgg
ataacgaggg
ggatgggcga
accacctcta
gctacagcac
gtgactggca
agctctttaa
ataaccttac
tcggctcggce
agtatggata
gcctggagta
cttttgagga
tgaatcctct
ccaccacgca
ctaggaactg
ataacaacaa
actctctggt
ttcctcagag
ttgaaaaggt
agcagtatgg
aagaggatct
tggtctggca
cggacggaca

cacagattct

aggaataaga
gcataaggac
cggactcgac
agcctacgac
cgcggagttt
agtcttccag
gacggctccg
gggaaccgga
agacgcagac
tctgggaact
cgccgacgga
cagagtcatc
caaacaaatt
cccttggggg
aagactcatc
cattcaagtc
cagcacggtt
gcatcaagga
cctcaccctg
ctttccttct
cgttcctttc
catcgaccag
gtcaaggctt
gcttcctgga
cagtgaatac
gaatccgggc
cggggttctc
catgattaca
ttctgtatct
gagacaagca
ggacagagat
ttttcacccc

catcaagaac

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
1740
1800
1860
1920
1980
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accccggtac ctgcgaatcc ttcgaccacc ttcagtgcgg

acacagtact ccacgggaca ggtcagcgtg gagatcgagt

agcaaacgct ggaatcccga aattcagtac acttccaact

gactttactg tggacactaa tggcgtgtat tcagagcctc

ctgactcgta atctgtaa

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

<220>
<223>

<400>

1

Glu

Lys

Gly

val

65

Arg

Asp

Asn

Leu

Pro

145

Lys

Gly

Gly

Pro

Tyr

50

Asn

Gln

Ala

Leu

Ala

Asp

53

745

PRT

Artificial Sequence

Amino acid sequence of pAAV2N587 Myc
53

Met Ala Ala Asp Gly Tyr Leu Pro Asp Trp Leu
5 10

Ile Arg GIn Trp Trp Lys Leu Lys Pro
20 25

Ala Glu Arg His Lys Asp Asp Ser Arg
35 40

Lys Tyr Leu Gly Pro Phe Asn Gly Leu
55

Glu Ala Asp Ala Ala Ala Leu Glu His
70 75

Leu Asp Ser Gly Asp Asn Pro Tyr Leu
85 90

Glu Phe Gln Glu Arg Leu Lys Glu Asp
100 105

Gly Arg Ala val Phe GIn Ala Lys Lys
115 120

Leu val Glu Glu Pro val Lys Thr Ala
135

Glu His Ser Pro val Glu Pro Asp Ser
150 155

Gly GIn Gln Pro Ala Arg Lys Arg Leu
165 170

Ala Asp Ser val Pro Asp Pro GIln Pro
180 185

Page 81

caaagtttgc ttccttcatc
gggagctgca gaaggaaaac
acaacaagtc tgttaatgtg

gccccattgg caccagatac

Glu Asp Thr Leu Ser
15

Gly Pro Pro Pro Pro
30

Gly Leu val Leu Pro
45

Asp Lys Gly Glu Pro
60

Asp Lys Ala Tyr Asp
80

Lys Tyr Asn His Ala
95

Thr Ser Phe Gly Gly
110

Arg val Leu Glu Pro
125

Pro Gly Lys Lys Arg
140

Ser Ser Gly Thr Gly

Asn Phe Gly GIn Thr
175

Leu Gly GIn Pro Pro
190

2040
2100
2160
2220
2238



Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Lys

Thr

val

val

Gln

385

Gln

Asp

Leu

Asn

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Leu

Phe

370

Ala

Met

val

Met

Thr
450

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

val

Thr

Gly

Met

val

Leu

Pro

Asn

435

Pro

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

val

340

Ser

val

Gly

Arg

Phe

420

Pro

Ser

Gly

Asp

His

Thr

Pro

Lys

Gln

325

Gln

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Leu

Asn

230

Thr

Ser

Pro

Arg

val

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

Leu

Asp

Phe

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr
455

Thr
200
Glu
Ser
Ala
Ser
Gly
2

Trp
Asn

Gly

Thr

Gly
Phe
Asn
Tyr
GIn

440

Thr
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Asn Thr Met

Gly Ala Asp

Thr Trp Met
235

Leu Pro Thr
250

Gly Ala ser

Tyr Phe Asp

Gln Arg Leu

Phe Lys Leu
315

Thr Thr Thr
330

Asp Ser Glu
345

Cys Leu Pro

Tyr Leu Thr

Tyr Cys Leu
395

Phe Thr Phe
410

Ala His Ser
425

Tyr Leu Tyr

Gln Ser Arg
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Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Pro

Leu

380

Glu

Ser

Gln

Tyr

Leu
460

Thr

205

val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu

350

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Ser

Asn

val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

Gly

Ser

Ile

240

Leu

Tyr

His

Trp

val

320

Leu

Tyr

Asp

Ser

Ser

400

Arg

Thr



Ala

465

Pro

Asn

Arg

Asp

Gln

545

Asp

Gly

Ser

Gly

Gly

Ser

Leu

Ala

Ser

Asn

705

Asp

Gly

Cys

Ser

Asp

Glu

530

Gly

Glu

Ser

Glu

val

610

Pro

Pro

Ile

Ala

val

690

Pro

Phe

Ala

Tyr

Glu

Ser

515

Glu

Ser

Glu

val

Glu

595

Leu

Ile

Leu

Lys

Lys

Glu

Glu

Thr

Ser

Arg

Tyr

500

Leu

Lys

Glu

Glu

Ser

580

Asp

Pro

Trp

Met

Asn

660

Phe

Ile

Ile

val

Asp

Gln

485

Ser

val

Phe

Lys

Ile

565

Thr

Leu

Gly

Ala

Ala

Glu

Gln

Asp
725

Ile

470

Gln

Trp

Asn

Phe

Thr

550

Arg

Asn

Arg

Met

Lys

Gly

Pro

Ser

Trp

Tyr

710

Thr

Arg

Arg

Thr

Pro

Pro

535

Asn

Thr

Leu

Gln

val

615

Ile

Phe

val

Phe

Glu

695

Thr

Asn

Asp

val

Gly

val

Thr

Gln

Ala

600

Trp

Pro

Gly

Pro

Ile

680

Leu

Ser

Gly
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Gln Ser
Ser Lys

490

Ala Thr
505
Pro Ala
Ser Gly
Asp Ile
Asn Pro
570
Arg Gly
Ala Thr
Gln Asp
His Thr
Leu Lys
Ala Asn
665
Thr Gln
Gln Lys

Asn Tyr

val Tyr
730
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Arg

475

Thr

Lys

Met

val

Glu

555

val

Asn

Ala

Arg

635

His

Pro

Tyr

Glu

Asn

715

Ser

Asn

Ser

Tyr

Ala

Leu

540

Lys

Ala

Glu

Asp

Asp

Gly

Pro

Ser

Ser

Asn

700

Lys

Glu

Trp

Ala

His

Ser

525

Ile

val

Thr

Gln

val

605

val

His

Pro

Thr

Thr

685

Ser

Ser

Pro

Leu

Asp

Leu

510

His

Phe

Met

Glu

Tyr

Phe

Pro

Thr

670

Gly

Lys

val

Arg

Pro

Asn

495

Asn

Lys

Gly

Ile

Gln

575

Leu

Thr

Leu

His

Gln

655

Phe

Gln

Arg

Asn

Pro
735

Gly

Asn

Gly

Asp

Lys

Thr

560

Tyr

Gln

Pro

640

Ser

val

Trp

val

720

Ile



Gly Thr Arg Tyr Leu Thr Arg Asn
740

<210> 54

<211> 14

<212> PRT

<213> Artificial Sequence
<220>

<223> SpyTag002

<400> 54

1 5

<210> 55

<211> 113

<212> PRT

<213> Artificial Sequence
<220>

<223> SpyCatcher002

<400> 55

val Thr Thr Leu
1

Met

Asp

Ser

Asp

65

Pro

Gln

Thr

Thr

Glu

Ser

50

Phe

Asp

Gly

Thr

Asp

35

Gly

Tyr

Gly

Gln

Glu

20

Gly

Lys

Leu

Tyr

val
100

Ser

Glu

Arg

Thr

Tyr

Glu

85

Thr

Gly

Asp

Glu

Ile

Pro

70

val

val

Leu

Ser

Leu

Ser

55

Gly

Ala

Asn

Ser

Ala

Ala

40

Thr

Lys

Thr

Gly

10359w001_ST25

Leu
745

Gly

Thr

25

Gly

Trp

Tyr

Ala

Glu
105

Glu Gln
10

His Ile

Ala Thr

Ile ser

Thr Phe

75

Ile Thr
90

Ala Thr
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Gly

Lys

Met

Asp

60

val

Phe

Lys

Pro

Phe

Glu

45

Gly

Glu

Thr

Gly

val Pro Thr Ile val Met val Asp Ala Tyr Lys Arg Tyr Lys
10

Ser
Ser
30

Leu
His
Thr

val

Asp
1

Gly

15

Lys

Arg

val

Ala

Asn

95

Ala

Asp

Arg

Asp

Lys

Ala
80



