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Met

Tyr

Leu

Lys

150

Tyr

Leu

Gln

Ala

Ala

230

Glu

Ile

Lys

Leu

Gly

Cys

Gly

135

Glu

Gln

Cys

Arg

Phe

215

Val

Arg

Lys

Asn

Glu

295

Asp

Val

120

Tyr

Leu

Gln

Pro

Lys

200

Cys

Phe

Ala

Lys

Gly

280

Trp

His

Thr

Ser

His

Tyr

Arg

185

Val

Arg

Glu

Ala

Thr

265

Gly

Cys

Trp

Arg

Leu

His

Gly

170

Pro

Thr

Glu

Ala

Glu

250

Thr

Cys

Trp

Phe

Leu

Pro

Phe

155

Ala

Gly

Cys

Cys

Ser

235

Gln

Lys

Met

Asn

Asp

Asn

Cys

140

Arg

Glu

Cys

Glu

Lys

220

Gly

Ala

Pro

His

Cys

300

Val

Asp

125

Val

Ile

Glu

Gly

Gly

205

Glu

Thr

Arg

Cys

Met

285

Gly

Arg

Ala

Leu

Cys

Ala

190

Gly

Ala

Thr

Trp

Pro

270

Lys

Cys

Gln

Gly

Gly

Val

175

Gly

Asn

Tyr

Thr

Glu

255

Arg

Cys

Glu

Phe

Cys

Glu

160

Leu

Leu

Gly

His

Gln

240

Ala

Cys

Pro

Trp



305

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

<400>

3
P
H

7

87
RT
omo

Met Ile Val

1

Val

Arg

Glu

Ser

65

Asn

Arg

Pro

Lys

Ser
145

Asp

Gln

Leu

50

Ile

Ala

Glu

Gly

Asp

130

Phe

Ser

Gly

35

Arg

Val

Thr

Pro

Asp

115

Ser

Tyr

sapiens

Phe

Asp

20

Val

Asn

His

Gly

Gln

100

Ser

Pro

Val

Val

Thr

Pro

Asp

Ile

Gly

85

Ser

Val

Pro

Tyr

310

Arg

Ser

Ala

Trp

Val

70

Asp

Leu

Gly

Ala

Cys
150

Phe

Ile

Asp

Thr

55

Gln

Asp

Thr

Leu

Gly

135

Lys

Asn

Phe

Gln

40

Val

Arg

Pro

Arg

Ala

120

Ser

Gly

Ser

Gln

25

Leu

Gln

Pro

Arg

Val

105

Val

Pro

Pro

Ser

10

Leu

Arg

Asn

Trp

Asn

90

Asp

Ile

Ala

Cys

315

His

Lys

Val

Cys

Arg

75

Ala

Leu

Leu

Gly

Gln
155

Gly

Glu

Ile

Asp

60

Lys

Ala

Ser

His

Arg

140

Arg

Phe

Val

Phe

45

Leu

Gly

Gly

Ser

Thr

125

Ser

Val

Pro

Val

30

Ala

Asp

Gln

Gly

Ser

110

Asp

Ile

Gln

Val

15

Ala

Gly

Gln

Glu

Cys

95

Val

Ser

Tyr

Pro

Glu

Lys

Lys

Gln

Met

80

Glu

Leu

Arg

Asn

Gly
160



Lys

Thr

Glu

Thr

Cys

225

Val

Tyr

Leu

Glu

Ala

305

Glu

Thr

Cys

Leu

Gln

Thr

Cys

210

Asn

Thr

Ser

His

Cys

290

Ser

Gln

Lys

Met

Arg

Glu

Ser

195

Ile

Ser

Arg

Leu

His

275

Lys

Gly

Ala

Pro

His
355

Val

Phe

180

Val

Thr

Arg

Leu

Pro

260

Phe

Glu

Thr

Arg

Cys

340

Met

Gln

165

Phe

Ala

Cys

His

Asn

245

Cys

Arg

Ala

Thr

Trp

325

Pro

Lys

Phe

Leu

Thr

Val

230

Asp

Val

Ile

Tyr

Thr

310

Glu

Arg

Cys

Ser

Lys

His

Asp

215

Ile

Arg

Ala

Leu

His

295

Gln

Ala

Cys

Pro

Thr

Cys

Leu

200

Val

Cys

Gln

Gly

Gly

280

Glu

Ala

Ala

His

Gln
360

Gly
185

Ile

Leu

Phe

Cys

265

Glu

Gly

Tyr

Ser

Val

345

Pro

Arg

170

Ala

Ala

Ser

Asp

Val

250

Pro

Glu

Glu

Arg

Lys

330

Pro

Gln

Gln

His

Thr

Pro

Cys

235

His

Asn

Gln

Cys

Val

315

Glu

Val

Cys

Ala

Pro

Asn

Val

220

Phe

Asp

Ser

Phe

Ser

300

Thr

Glu

Arg

Thr

Thr

Ser

205

Leu

His

Pro

Leu

Ala

285

Ala

Glu

Ile

Lys

Leu
365

Leu

Ser

190

Arg

Val

Leu

Gln

Ile

270

Phe

Val

Arg

Lys

Asn

350

Glu

Thr

175

Asp

Asn

Phe

Tyr

Leu

255

Lys

Cys

Phe

Ala

Lys

335

Gly

Trp

Leu

Lys

Ile

Gln

Cys

240

Gly

Glu

Arg

Glu

Ala

320

Thr

Gly

Cys



Trp Asn Cys Gly Cys Glu Trp Asn Arg Val Cys Met Gly Asp His Trp

370

Phe Asp Val

385

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

<400>

415
PRT
Homo

8

Met Ile Val

1

Val

Arg

Glu

Ser

65

Asn

Arg

Pro

Lys

Asp

Gln

Leu

50

Ile

Ala

Glu

Gly

Asp

Ser

Gly

35

Arg

Val

Thr

Pro

Asp

115

Ser

sapiens

Phe

Asp

20

Val

Asn

His

Gly

Gln

100

Ser

Pro

Val

Thr

Pro

Asp

Ile

Gly

85

Ser

Val

Pro

Arg

Ser

Ala

Trp

Val

70

Asp

Leu

Gly

Ala

375

Phe

Ile

Asp

Thr

55

Gln

Asp

Thr

Leu

Gly

Asn

Phe

Gln

40

Val

Arg

Pro

Arg

Ala

120

Ser

Ser

Gln

25

Leu

Gln

Pro

Arg

Val

105

Val

Pro

Ser

10

Leu

Arg

Asn

Trp

Asn

90

Asp

Ile

Ala

His

Lys

Val

Cys

Arg

75

Ala

Leu

Leu

Gly

380

Gly

Glu

Ile

Asp

60

Lys

Ala

Ser

His

Arg

Phe

Val

Phe

45

Leu

Gly

Gly

Ser

Thr

125

Ser

Pro

Val

30

Ala

Asp

Gln

Gly

Ser

110

Asp

Ile

Val

15

Ala

Gly

Gln

Glu

Cys

95

Val

Ser

Tyr

Glu

Lys

Lys

Gln

Met

80

Glu

Leu

Arg

Asn



Ser

145

Lys

Thr

Ser

Phe

Ala

225

Cys

His

Asn

Cys

Arg

305

Ala

130

Phe

Leu

Gln

Gly

Phe

210

Leu

Thr

Val

Asp

Val

290

Ile

Tyr

Tyr

Arg

Gly

Glu

195

Lys

His

Asp

Ile

Arg

275

Ala

Leu

His

Val

Val

Pro

180

Cys

Cys

Leu

Val

Cys

260

Gln

Gly

Gly

Glu

Tyr

Gln

165

Ser

Gln

Gly

Ile

Arg

245

Leu

Phe

Cys

Glu

Gly
325

Cys

150

Cys

Cys

Ser

Ala

Ala

230

Ser

Asp

Val

Pro

Glu

310

Glu

135

Lys

Ser

Trp

Pro

His

215

Thr

Pro

Cys

His

Asn

295

Gln

Cys

Gly

Thr

Asp

His

200

Pro

Asn

Val

Phe

Asp

280

Ser

Phe

Ser

Pro

Cys

Asp

185

Cys

Thr

Ser

Leu

His

265

Pro

Leu

Ala

Ala

Cys

Arg

170

Val

Pro

Ser

Arg

Val

250

Leu

Gln

Ile

Phe

Val
330

Gln

155

Gln

Leu

Gly

Asp

Asn

235

Phe

Tyr

Leu

Lys

Cys

315

Phe

140

Arg

Ala

Ile

Thr

Lys

220

Ile

Gln

Cys

Gly

Glu

300

Arg

Glu

Val

Thr

Pro

Ser

205

Glu

Thr

Cys

Val

Tyr

285

Leu

Glu

Ala

Gln

Leu

Asn

190

Ala

Thr

Cys

Asn

Thr

270

Ser

His

Cys

Ser

Pro

Thr

175

Arg

Glu

Ser

Ile

Ser

255

Arg

Leu

His

Lys

Gly
335

Gly

160

Leu

Met

Phe

Val

Thr

240

Arg

Leu

Pro

Phe

Glu

320

Thr



Thr Thr Gln

Glu Ala

355

Trp

Pro Arg

370

Cys

Lys Pro

385

Cys

Cys Glu Trp

<210> 9

<211> 1398
<212> DNA
<213> Homo

<400> 9
atgatagtgt

accagcatct
ttgcgtgtga
ctggatcagc
aatgcaactg
agcttgactc
gtcattctgc
tcaatctaca
aaactcaggg
tcttgctggg
tgccctggga

gaaacatcag

Ala
340

Tyr

Ala Ser

Val

His

Gln Pro

Arg

Lys

Pro

Gln

Val Asp

Glu Thr

360

Val
375

Glu

Cys Arg

390

Asn Arg

405

sapiens

ttgtcaggtt
tccagctcaa
ttttcgcagg
agagcattgt
gaggcgacga
gggtggacct
acactgacag
acagcgccta
tacagtgcag
atgatgtttt
ctagtgcaga

tagctttgca

Val

Cys Met

caactccagc
ggaggtggtt
gaaggagctg
tcacattgtg
ccccagaaac
cagcagctca
caggaaggac
tgtgtattgc
cacctgcagg
aattccaaac
atttttcttt

cctgatcgca

Glu
345

Arg Ala

Ile Lys Lys

Lys Asn Gly

Leu Glu Trp

395

Gly Asp His

410

catggtttcc
gctaagcgac
aggaatgact
cagagaccgt
gcggegegas
gtcctcccag
tcaccaccag
aaaggcccct
caggcaacgc
cggatgagtg
aaatgtggag

acaaatagtc

Ala Glu Gln

350

Thr Thr

365

Lys

Gly Met

380

Cys

Cys Trp Asn

Trp Phe Asp

cagtggaggt
agggggttcc
ggactgtgca
ggagaaaagg
gctgtgagceg
gagactctgt
ctggaagtcc
gtcaaagagt
tcaccttgac
gtgaatgcca
cacaccccac

ggaacatcac

Ala Arg

Pro Cys

His Met

Cys Gly
400

Val
415

cgattctgac
ggctgaccag
gaattgtgac
tcaagaaatg
ggagccccag
ggggctggct
agcaggtaga
gcagecggga
ccagggtcca
atccccacac
ctctgacaag

ttgcattacg

60

120

180

240

300

360

420

480

540

600

660

720



tgcacagacg
ttagactgtt
cctcaacttg
ctccatcact
gaggagtgtg
ctgctgccgg
gggtttgect
tttgaagcct
gctcgtgecg
tgccatgtac
tgcaggctcg
cactggttcg
<210>
<211>

<212>
<213>

10

<220>
<223>

<400> 10
atgattgtgt

accagcatct
ttgagagtga
ctggaccaac
aacgccactg
agcctgacca
gtcattctgc

tccatctaca

1398
DNA
Artificial Sequence

tcaggagccc
tccacttata
gctactccct
tcaggattct
tcctgcagat
agcctgacca
tctgccggga
caggaacaac
aagcagcctc
cagtggaaaa
agtggtgctg

acgtgtag

ttgtccggtt
tccaactgaa
tcttcgectgg
agtccattgt
gtggagatga
gagtggacct
acactgacag

actccgccta

cgtcctggtt
ctgtgtgaca
gccttgtgtg
gggagaagag
gggggscgty
gaggaaagtc
atgtaaagaa
tactcaggcc
caaagaaacc

aaatggaggc

gaactgtggc

caactcctcc
ggaagtggtg
aaaggaactg
gcacattgtc
ccccaggaat
cagctcctct
ccgcaaggat

tgtgtactgc

ttccagtgca
agactcaagg
gctggetgtc
cagtacaacc
ttatgccccc
acctgcgaag
gcgtaccatg
tacagagtcg
atcaagaaaa

tgcatgcaca

tgcgagtgga

Codon optimized polynucleotide

catggtttcc
gccaagcegtc
agaaacgact
cagcggcectt
gcagctgggsg
gtcctcccgg
tcccccectg

aagggaccct

actcccgcca
atcggcagtt
ccaactcctt
ggtaccagca

gccctggetg

ggggcaatgg
aaggggagtg
atgaaagagc
ccaccaagcc
tgaagtgtcc

accgcgtctg

cggtggaagt
agggggtccc
ggactgtgca
ggcggaaagsg
gctgtgaacg
gagactccgt
cgggttcacc

gccagagggt

cgtgatttgc
tgttcacgac
gattaaagag
gtatggtgca
tggagcggss
cctgggctgt
cagtgccgta
cgccgagcag
ctgtccccgc

gcagccccag

catgggggac

ggactcagac
ggcagaccag
gaactgtgac
tcaagagatg
ggaacctcag
gggactggca
agctggacgg

gcagccggga

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1398

60

120

180

240

300

360

420

480



aagctcagag
tcctgctggg
tgccctggaa
gaaacctcgg
tgcactgatg
ctggactgct
ccccaactgg
ttgcaccact
gaggaatgtg
ctcctgeccgg
ggcttcgect
tttgaagcct
gccegegecg
tgccatgtgc
tgccgecttg
cactggtttg
<210> 11

<211> 465
<212> PRT

<213>

<220>
<223>

<400> 11

tgcagtgcag
atgatgtcct
cctcggecga
tggcccttca
ttcgctctcc
tccacctgta
gctactcctt
tccggatcct
tcctccaaat
aacctgacca
tctgtcggga
cagggaccac
aagcggcctc
ctgtggaaaa
aatggtgctg

atgtgtga

cacttgcaga
gatccccaac
gttcttcttc
cctcattgcc
ggtgctggtg
ctgtgtgacc
gccttgtgtg
gggagaggaa
ggggggagtg
gcggaaggtc
gtgcaaggag
cacacaagcc
caaggagact
gaatggaggc

gaactgtggc

Artificial Sequence

caagccaccc
cggatgtcag
aaatgtggag
accaactccc
ttccagtgca
agactgaagg
gctggetgec
cagtacaaca
ctgtgccccc
acttgcgagg
gcctaccacg
tacagagtgg
atcaagaaaa

tgcatgcaca

tgcgagtgga

Made in Lab - mutated parkin protein

tgaccctgac
gggaatgcca
cccaccccac
gcaacatcac
actcccgaca
acaggcagtt
ccaactccct

gataccagca

ggcctggttg
gtggaaacgg
aaggagaatg
atgagagggc
ccaccaagcc
tgaagtgccc

acagagtgtg

ccagggccca
aagccctcac
ctcggacaag
ctgtatcact
cgtgatctgc
tgtccacgac
gatcaaggag
gtacggggca
tggagctggc
cctgggetgt
ctccgeggtg
agcggagcag
atgccctagg

ccagccacag

tatgggggac

Met Ile Val Phe Val Arg Phe Asn Ser Ser His Gly Phe Pro Val Glu

1

5

10

15

Val Asp Ser Asp Thr Ser Ile Phe Gln Leu Lys Glu Val VvVal Ala Lys

20

25

30

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1398



Arg

Glu

Ser

65

Asn

Arg

Pro

Lys

Ser

145

Lys

Thr

Ser

Phe

Gln

Leu

50

Ile

Ala

Glu

Gly

Asp

130

Ala

Leu

Gln

Gly

Phe
210

Gly

35

Arg

Val

Thr

Pro

Asp

115

Ser

Tyr

Arg

Gly

Glu

195

Lys

Val

Asn

His

Gly

Gln

100

Ser

Pro

Val

Val

Pro

180

Cys

Cys

Pro

Asp

Ile

Gly

85

Ser

Val

Pro

Tyr

Gln

165

Ser

Gln

Gly

Ala

Trp

Val

70

Asp

Leu

Gly

Ala

Cys

150

Cys

Cys

Ser

Ala

Asp

Thr

55

Gln

Asp

Thr

Leu

Gly

135

Lys

Ser

Trp

Pro

His
215

Gln

40

Val

Arg

Pro

Arg

Ala

120

Ser

Gly

Thr

Asp

His

200

Pro

Leu

Gln

Pro

Arg

Val

105

Val

Pro

Pro

Cys

Asp

185

Cys

Thr

Arg

Asn

Trp

Asn

90

Asp

Ile

Ala

Cys

Arg

170

Val

Pro

Ser

Val

Cys

Arg

75

Ala

Leu

Leu

Gly

Gln

155

Gln

Leu

Gly

Asp

Ile

Asp

60

Lys

Ala

Ser

His

Arg

140

Arg

Ala

Ile

Thr

Lys
220

Phe

45

Leu

Gly

Gly

Ser

Thr

125

Ser

Val

Thr

Pro

Ser

205

Glu

Ala

Asp

Gln

Gly

Ser

110

Asp

Ile

Gln

Leu

Asn

190

Ala

Thr

Gly

Gln

Glu

Cys

95

Val

Ser

Tyr

Pro

Thr

175

Arg

Glu

Ser

Lys

Gln

Met

80

Glu

Leu

Arg

Asn

Gly

160

Leu

Met

Phe

Val



Ala

225

Cys

His

Lys

Cys

Arg

305

Glu

Cys

Glu

Lys

Gly

385

Ala

Pro

Leu

Thr

Val

Asp

Val

290

Ile

Glu

Gly

Gly

Glu

370

Thr

Arg

Cys

His

Asp

Ile

Arg

275

Ala

Leu

Cys

Ala

Gly

355

Ala

Thr

Ala

Pro

Leu

Val

Cys

260

Gln

Gly

Gly

Val

Gly

340

Asn

Tyr

Thr

Glu

Arg
420

Ile

Arg

245

Leu

Phe

Cys

Glu

Leu

325

Leu

Gly

His

Gln

Ala

405

Cys

Ala

230

Ser

Asp

Val

Pro

Glu

310

Gln

Leu

Leu

Glu

Ala

390

Ala

His

Thr

Pro

Cys

His

Asn

295

Gln

Met

Pro

Gly

Gly

375

Tyr

Ser

Val

Asn

Val

Phe

Asp

280

Ser

Tyr

Gly

Glu

Cys

360

Glu

Arg

Lys

Pro

Ser

Leu

His

265

Pro

Leu

Asn

Gly

Pro

345

Gly

Cys

Val

Glu

Val
425

Arg

Val
250

Leu

Gln

Ile

Arg

Val

330

Asp

Phe

Ser

Asp

Thr

410

Glu

Asn

235

Phe

Tyr

Leu

Lys

Tyr

315

Leu

Gln

Ala

Ala

Glu

395

Ile

Lys

Ile

Gln

Cys

Gly

Glu

300

Gln

Arg

Phe

Val

380

Arg

Lys

Asn

Thr

Cys

Val

Tyr

285

Leu

Gln

Pro

Lys

Cys

365

Phe

Ala

Lys

Gly

Cys

Asn

Thr

270

Ser

His

Tyr

Arg

Val

350

Arg

Glu

Ala

Thr

Gly
430

Ile

Ser

255

Arg

Leu

His

Gly

Pro

335

Thr

Glu

Ala

Glu

Thr

415

Cys

Thr

240

Arg

Leu

Pro

Phe

Ala

320

Gly

Cys

Cys

Ser

Gln

400

Lys

Met



His Met Lys Cys Pro Gln Pro Gln Cys Arg Leu Glu Trp Cys Trp Asn

435

440

445

Cys Gly Cys Glu Trp Asn Arg Val Cys Met Gly Asp His Trp Phe Asp

Val
465

450

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

<220>
<223>

<400>

12
465
PRT

455

Artificial Sequence

Made in Lab - mutated Parkin

12

Met Ile Val

1

Val

Arg

Glu

Ser

65

Asn

Arg

Asp

Gln

Leu

50

Ile

Ala

Glu

Ser

Gly

35

Arg

Val

Thr

Pro

Phe

Asp

20

Val

Asn

His

Gly

Gln
100

Val

Thr

Pro

Asp

Ile

Gly

85

Ser

Arg

Ser

Ala

Trp

Val

70

Asp

Leu

Phe

Ile

Asp

Thr

55

Gln

Asp

Thr

Asn

Phe

Gln

40

Val

Arg

Pro

Arg

Ser

Gln

25

Leu

Gln

Pro

Arg

Val
105

protein

Ser

10

Leu

Arg

Asn

Trp

Asn

90

Asp

His

Lys

Val

Cys

Arg

75

Ala

Leu

460

Gly

Glu

Ile

Asp

60

Lys

Ala

Ser

Phe

Val

Phe

45

Leu

Gly

Gly

Ser

Pro

Val

30

Ala

Asp

Gln

Gly

Ser
110

Val

15

Ala

Gly

Gln

Glu

Cys

95

Val

Glu

Lys

Lys

Gln

Met

80

Glu

Leu



Pro

Lys

Ser

145

Lys

Thr

Ser

Phe

Ala

225

Cys

His

Lys

Cys

Gly

Asp

130

Phe

Leu

Gln

Gly

Phe

210

Leu

Thr

Val

Asp

Val
290

Asp

115

Ser

Tyr

Arg

Gly

Glu

195

Lys

His

Asp

Ile

Arg

275

Ala

Ser

Pro

Val

Val

Pro

180

Cys

Cys

Leu

Val

Cys

260

Gln

Gly

Val

Pro

Tyr

Gln

165

Ser

Gln

Gly

Ile

Arg

245

Leu

Phe

Cys

Gly

Ala

Cys

150

Cys

Cys

Ser

Ala

Ala

230

Ser

Asp

Val

Pro

Leu

Gly

135

Lys

Ser

Trp

Pro

His

215

Thr

Pro

Cys

His

Asn
295

Ala

120

Ser

Gly

Thr

Asp

His

200

Pro

Asn

Val

Phe

Asp

280

Ser

Val

Pro

Pro

Cys

Asp

185

Cys

Thr

Ser

Leu

His

265

Pro

Leu

Ile

Ala

Cys

Arg

170

Val

Pro

Ser

Arg

Val

250

Leu

Gln

Ile

Leu

Gly

Gln

155

Gln

Leu

Gly

Asp

Asn

235

Phe

Tyr

Leu

Lys

His

Arg

140

Arg

Ala

Ile

Thr

Lys

220

Ile

Gln

Cys

Gly

Glu
300

Thr

125

Ser

Val

Thr

Pro

Ser

205

Glu

Thr

Cys

Val

Tyr

285

Leu

Asp

Ile

Gln

Leu

Asn

190

Ala

Thr

Cys

Asn

Thr

270

Ser

His

Ser

Tyr

Pro

Thr

175

Glu

Ser

Ile

Ser

255

Arg

Leu

His

Arg

Asn

Gly

160

Leu

Met

Phe

Val

Thr

240

Arg

Leu

Pro

Phe



Arg

305

Glu

Cys

Glu

Lys

Gly

385

Ala

Pro

His

Cys

Val
465

Ile

Glu

Gly

Gly

Glu

370

Thr

Arg

Cys

Met

Gly
450

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

<220>

Leu Gly

Cys Val

Ala Gly
340

Gly Asn
355

Ala Tyr

Thr Thr

Ala Glu

Pro Arg
420

Lys Cys
435

Cys Glu

13
465
PRT

Glu

Leu

325

Leu

Gly

His

Gln

Ala

405

Cys

Pro

Trp

Glu

310

Gln

Leu

Leu

Glu

Ala

390

Ala

His

Gln

Asn

Gln

Met

Pro

Gly

Gly

375

Tyr

Ser

Val

Pro

Arg
455

Artificial Sequence

Tyr

Gly

Glu

Cys

360

Glu

Arg

Lys

Pro

Gln

440

Val

Asn

Gly

Pro

345

Gly

Cys

Val

Glu

Val

425

Cys

Ser

Arg

Val

330

Asp

Phe

Ser

Asp

Thr

410

Glu

Arg

Met

Tyr

315

Leu

Gln

Ala

Ala

Glu

395

Ile

Lys

Leu

Gly

Gln

Cys

Arg

Phe

Val

380

Arg

Asn

Glu

Asp
460

Gln

Pro

Lys

Cys

365

Phe

Ala

Lys

Gly

Trp

445

His

Tyr

Arg

Val

350

Arg

Glu

Ala

Thr

Gly

430

Cys

Trp

Gly

Pro

335

Thr

Glu

Ala

Glu

Thr

415

Cys

Trp

Phe

Ala

320

Gly

Cys

Cys

Ser

Gln

400

Lys

Met

Asn

Asp



<223>

<400>

Made

13

Met Ile Val

1

Val

Arg

Glu

Ser

65

Asn

Arg

Pro

Lys

Ser

145

Lys

Thr

Asp

Gln

Leu

50

Ile

Ala

Glu

Gly

Asp

130

Phe

Leu

Gln

Ser

Gly

35

Arg

Val

Thr

Pro

Asp

115

Ser

Tyr

Arg

Gly

in Lab - mutated Parkin

Phe

Asp

20

Val

Asn

His

Gly

Gln

100

Ser

Pro

Val

Val

Pro
180

Val

Thr

Pro

Asp

Ile

Gly

85

Ser

Val

Pro

Tyr

Gln

165

Ser

Arg

Ser

Ala

Trp

Val

70

Leu

Gly

Ala

Cys

150

Cys

Phe

Ile

Asp

Thr

55

Gln

Asp

Thr

Leu

Gly

135

Lys

Ser

Trp

Asn

Phe

Gln

40

Val

Arg

Pro

Arg

Ala

120

Ser

Gly

Thr

Asp

Ser

Gln

25

Leu

Gln

Pro

Arg

Val

105

Val

Pro

Pro

Cys

Asp
185

protein

Ser

10

Leu

Arg

Asn

Trp

Asn

90

Asp

Ile

Ala

Cys

Arg

170

Val

His

Lys

Val

Cys

Arg

75

Ala

Leu

Leu

Gly

Gln

155

Gln

Leu

Gly

Glu

Ile

Asp

60

Lys

Ala

Ser

His

Arg

140

Arg

Ala

Ile

Phe

Val

Phe

45

Leu

Gly

Gly

Ser

Thr

125

Ser

Val

Thr

Pro

Pro

Val

30

Ala

Asp

Gln

Gly

Ser

110

Asp

Ile

Gln

Leu

Asn
190

Val

15

Ala

Gly

Gln

Glu

Cys

95

Val

Ser

Tyr

Pro

Thr

175

Arg

Glu

Lys

Lys

Gln

Met

80

Glu

Leu

Arg

Asn

Gly

160

Leu

Met



Ser

Phe

Ala

225

Cys

His

Lys

Cys

Arg

305

Glu

Cys

Glu

Lys

Gly

Phe

210

Leu

Thr

Val

Asp

Val

290

Ile

Glu

Gly

Gly

Glu
370

Glu

195

Lys

His

Asp

Ile

Arg

275

Ala

Leu

Cys

Ala

Gly

355

Ala

Cys

Cys

Leu

Val

Cys

260

Gln

Gly

Gly

Val

Gly

340

Asn

Tyr

Gln

Gly

Ile

Arg

245

Leu

Phe

Cys

Glu

Leu

325

Leu

Gly

His

Ser

Ala

Ala

230

Ser

Asp

Val

Pro

Glu

310

Gln

Leu

Leu

Glu

Pro

His

215

Thr

Pro

Cys

His

Asn

295

Gln

Met

Pro

Gly

Gly
375

His

200

Pro

Asn

Val

Phe

Asp

280

Ser

Tyr

Gly

Glu

Cys

360

Glu

Cys

Thr

Ser

Leu

His

265

Pro

Leu

Asn

Gly

Pro

345

Gly

Cys

Pro

Ser

Arg

Val

250

Leu

Gln

Ile

Arg

Val

330

Asp

Phe

Ser

Gly

Asp

Asn

235

Phe

Tyr

Leu

Lys

Tyr

315

Leu

Gln

Ala

Ala

Thr

Lys

220

Ile

Gln

Gly

Glu

300

Gln

Cys

Arg

Phe

Val
380

Ser

205

Glu

Thr

Cys

Val

Tyr

285

Leu

Gln

Pro

Lys

Cys

365

Phe

Ala

Thr

Cys

Asn

Thr

270

Ser

His

Tyr

Arg

Val

350

Arg

Glu

Glu

Ser

Ile

Ser

255

Leu

His

Gly

Pro

335

Thr

Glu

Ala

Phe

Val

Thr

240

Arg

Leu

Pro

Phe

Ala

320

Gly

Cys

Cys

Ser



Gly

385

Ala

Pro

His

Cys

Val
465

Thr

Arg

Cys

Met

Gly
450

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

<220>
<223>

<400>

Thr Thr

Ala Glu

Pro Arg
420

Lys Cys
435

Cys Glu

14
465
PRT

Gln

Ala

405

Cys

Pro

Trp

Ala Tyr Arg
390

Ala Ser Lys

His Val Pro

Gln Pro Gln
440

Asn Arg Val
455

Artificial Sequence

Val

Glu

Val

425

Cys

Cys

Made in Lab - mutated Parkin

14

Met Ile Val Phe Val Arg Phe Asn Ser

1

5

Val Asp Ser Asp Thr Ser Ile Phe Gln

20

25

Arg Gln Gly Val Pro Ala Asp Gln Leu

35

40

Glu Leu Arg Asn Asp Trp Thr Val Gln

50

55

Asp Glu
395

Thr Ile

410

Glu Lys

Arg Leu

Met Gly

protein

Ser His

10

Leu Lys

Arg Val

Asn Cys

Lys

Asn

Glu

Asp
460

Gly

Glu

Ile

Asp
60

Ala

Lys

Gly

Trp

445

His

Ala

Thr

Gly

430

Cys

Trp

Glu

Thr

415

Cys

Trp

Ala

Gln

400

Lys

Met

Asn

Asp

Phe Pro Val Glu

15

Val Vval Ala Lys

30

Phe Ala Gly Lys

45

Leu Asp Gln Gln



Ser

65

Asn

Arg

Pro

Lys

Ser

145

Lys

Thr

Ser

Phe

Ala

225

Cys

His

Ile

Ala

Glu

Gly

Asp

130

Ala

Leu

Gln

Gly

Phe

210

Leu

Thr

Val

Val

Thr

Pro

Asp

115

Ser

Tyr

Arg

Gly

Glu

195

Lys

His

Asp

Ile

His

Gly

Gln

100

Ser

Pro

Val

Val

Pro

180

Cys

Cys

Leu

Val

Cys
260

Ile

Gly

85

Ser

Val

Pro

Tyr

Gln

165

Ser

Gln

Gly

Ile

Arg

245

Leu

Val

70

Asp

Leu

Gly

Ala

Cys

150

Cys

Cys

Ser

Ala

Ala

230

Ser

Asp

Gln

Asp

Thr

Leu

Gly

135

Lys

Ser

Trp

Pro

His

215

Thr

Pro

Cys

Arg

Pro

Arg

Ala

120

Ser

Gly

Thr

Asp

His

200

Pro

Asn

Val

Phe

Pro

Arg

Val

105

Val

Pro

Pro

Cys

Asp

185

Cys

Thr

Ser

Leu

His
265

Trp

Asn

90

Asp

Ile

Ala

Cys

Arg

170

Val

Pro

Ser

Arg

Val

250

Leu

Arg

75

Ala

Leu

Leu

Gly

Gln

155

Gln

Leu

Gly

Asp

Asn

235

Phe

Tyr

Lys

Ala

Ser

His

Arg

140

Arg

Ala

Ile

Thr

Lys

220

Ile

Gln

Cys

Gly

Gly

Ser

Thr

125

Ser

Val

Thr

Pro

Ser

205

Glu

Thr

Cys

Val

Gln

Gly

Ser

110

Asp

Ile

Gln

Leu

Asn

190

Ala

Thr

Cys

Asn

Thr
270

Glu

Cys

95

Val

Ser

Tyr

Pro

Thr

175

Arg

Glu

Ser

Ile

Ser

255

Arg

Met

80

Glu

Leu

Arg

Asn

Gly

160

Leu

Met

Phe

Val

Thr

240

Arg

Leu



Lys

Cys

Arg

305

Glu

Cys

Glu

Lys

Gly

385

Ala

Pro

His

Cys

Asp

Val

290

Ile

Glu

Gly

Gly

Glu

370

Thr

Arg

Cys

Met

Gly
450

Arg

275

Ala

Leu

Cys

Ala

Gly

355

Ala

Thr

Ala

Pro

Lys

435

Cys

Gln

Gly

Gly

Val

Gly

340

Asn

Tyr

Thr

Glu

Arg

420

Glu

Phe

Cys

Glu

Leu

325

Leu

Gly

His

Gln

Ala

405

Cys

Pro

Trp

Val

Pro

Glu

310

Gln

Leu

Leu

Glu

Ala

390

Ala

His

Gln

Asn

His

Asn

295

Gln

Met

Pro

Gly

Gly

375

Tyr

Ser

Val

Pro

Arg
455

Asp

280

Ser

Tyr

Gly

Glu

Cys

360

Glu

Arg

Lys

Pro

Gln

440

Val

Pro

Leu

Asn

Gly

Pro

345

Gly

Cys

Val

Glu

Val

425

Cys

Ser

Gln

Ile

Arg

Val

330

Asp

Phe

Ser

Asp

Thr

410

Glu

Arg

Met

Leu

Lys

Tyr

315

Leu

Gln

Ala

Ala

Glu

395

Ile

Lys

Leu

Gly

Gly

Glu

300

Gln

Cys

Arg

Phe

Val

380

Lys

Asn

Glu

Asp
460

Tyr

285

Leu

Gln

Pro

Lys

Cys

365

Phe

Ala

Lys

Gly

Trp

445

His

Ser

His

Tyr

Arg

Val

350

Arg

Glu

Ala

Thr

Gly

430

Cys

Trp

Leu

His

Gly

Pro

335

Thr

Glu

Ala

Glu

Thr

415

Cys

Trp

Phe

Pro

Phe

Ala

320

Gly

Cys

Cys

Ser

Gln

400

Lys

Met

Asn

Asp



Val
465

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

<220>
<223>

<400>

15
465
PRT

Artificial Sequence

Made in Lab - mutated Parkin

15

Met Ile Val

1

Val

Arg

Glu

Ser

65

Asn

Arg

Pro

Lys

Asp

Gln

Leu

50

Ile

Ala

Glu

Gly

Asp
130

Ser

Gly

35

Arg

Val

Thr

Pro

Asp

115

Ser

Phe

Asp

20

Val

Asn

His

Gly

Gln

100

Ser

Pro

Val

Thr

Pro

Asp

Ile

Gly

85

Ser

Val

Pro

Arg

Ser

Ala

Trp

Val

70

Asp

Leu

Gly

Ala

Phe

Ile

Asp

Thr

55

Gln

Asp

Thr

Leu

Gly
135

Asn

Phe

Gln

40

Val

Arg

Pro

Arg

Ala

120

Ser

Ser

Gln

25

Leu

Gln

Pro

Arg

Val

105

Val

Pro

protein

Ser

10

Leu

Arg

Asn

Trp

Asn

90

Asp

Ile

Ala

His

Lys

Val

Cys

Arg

75

Ala

Leu

Leu

Gly

Gly

Glu

Ile

Asp

60

Lys

Ala

Ser

His

Arg
140

Phe

Val

Phe

45

Leu

Gly

Gly

Ser

Thr

125

Ser

Pro

Val

30

Ala

Asp

Gln

Gly

Ser

110

Asp

Ile

Val

15

Ala

Gly

Gln

Glu

Cys

95

Val

Ser

Tyr

Glu

Lys

Lys

Gln

Met

80

Glu

Leu

Arg

Asn



Ser

145

Lys

Thr

Ser

Phe

Ala

225

Cys

His

Lys

Cys

Arg

305

Glu

Cys

Ala

Leu

Gln

Gly

Phe

210

Leu

Thr

Val

Asp

Val

290

Ile

Glu

Gly

Tyr

Arg

Gly

Glu

195

Lys

His

Asp

Ile

Arg

275

Ala

Leu

Cys

Ala

Val

Val

Pro

180

Cys

Cys

Leu

Val

Cys

260

Gln

Gly

Gly

Val

Gly
340

Tyr

Gln

165

Ser

Gln

Gly

Ile

Arg

245

Leu

Phe

Cys

Glu

Leu

325

Leu

Cys

150

Cys

Cys

Ser

Ala

Ala

230

Ser

Asp

Val

Pro

Glu

310

Gln

Leu

Lys

Ser

Trp

Pro

His

215

Thr

Pro

Cys

His

Asn

295

Gln

Met

Pro

Gly

Thr

Asp

His

200

Pro

Asn

Val

Phe

Asp

280

Ser

Tyr

Gly

Glu

Pro

Cys

Asp

185

Cys

Thr

Ser

Leu

His

265

Pro

Leu

Asn

Gly

Pro
345

Cys

Arg

170

Val

Pro

Ser

Arg

Val

250

Leu

Gln

Ile

Arg

Val

330

Asp

Gln

155

Gln

Leu

Gly

Asp

Asn

235

Phe

Tyr

Leu

Lys

Tyr

315

Leu

Gln

Ala

Ile

Thr

Lys

220

Ile

Gln

Cys

Gly

Glu

300

Gln

Cys

Arg

Val

Thr

Pro

Ser

205

Glu

Thr

Cys

Val

Tyr

285

Leu

Gln

Pro

Lys

Gln

Leu

Asn

190

Ala

Thr

Cys

Asn

Thr

270

Ser

His

Tyr

Arg

Val
350

Pro

Thr

175

Arg

Glu

Ser

Ile

Ser

255

Arg

Leu

His

Gly

Pro

335

Thr

Gly

160

Leu

Met

Phe

Val

Thr

240

Arg

Leu

Pro

Phe

Ala

320

Gly

Cys



Glu

Lys

Gly

385

Ala

Pro

His

Cys

Val
465

Gly

Glu

370

Thr

Arg

Cys

Met

Gly
450

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

<400>

Gly
355

Ala

Thr

Ala

Pro

Lys
435

Cys

16
390
PRT
Homo

16

Lys Gly Gln

1

Ala Gly Gly

Ser Ser Ser

Asn

Tyr

Thr

Glu

Arg

420

Cys

Glu

Gly

His

Gln

Ala

405

Cys

Pro

Trp

sapiens

Leu

Glu

Ala

390

Ala

His

Gln

Asn

Gly

Gly

375

Tyr

Ser

Val

Pro

Arg
455

Cys

360

Glu

Arg

Lys

Pro

Gln

440

Val

Glu Met Asn Ala Thr

5

Cys Glu Arg Glu Pro

20

Gly Phe

Cys Ser

Val Asp

Glu Thr

410

Val Glu
425

Cys Arg

Ser Met

Ala

Ala

Glu

395

Ile

Lys

Leu

Gly

Phe

Val

380

Arg

Lys

Asn

Glu

Asp
460

Cys

365

Phe

Ala

Lys

Gly

Trp

445

His

Gly Gly Asp Asp Pro

10

Gln Ser Leu Thr Arg

25

Val Leu Pro Gly Asp Ser Val Gly Leu Ala

Arg

Glu

Ala

Thr

Gly

430

Cys

Trp

Glu

Ala

Glu

Thr

415

Cys

Trp

Ala

Cys

Ser

Gln

400

Lys

Met

Asn

Asp

Arg Asn Ala

15

Val Asp Leu

30

Val Ile Leu



His

Arg

65

Arg

Ala

Ile

Thr

Lys

145

Ile

Gln

Cys

Gly

Glu
225

Thr

50

Ser

Val

Thr

Pro

Ser

130

Glu

Thr

Cys

Val

Tyr

210

Leu

35

Asp

Ile

Gln

Leu

Asn

115

Ala

Thr

Cys

Asn

Thr

195

Ser

His

Ser

Tyr

Pro

Thr

100

Arg

Glu

Ser

Ile

Ser

180

Arg

Leu

His

Arg

Asn

Gly

85

Leu

Met

Phe

Val

Thr

165

Arg

Leu

Pro

Phe

Lys

Ser

70

Lys

Thr

Ser

Phe

Ala

150

Cys

His

Asn

Cys

Arg
230

Asp

55

Phe

Leu

Gln

Gly

Phe

135

Leu

Thr

Val

Asp

Val

215

Ile

40

Ser

Tyr

Arg

Gly

Glu

120

Lys

His

Asp

Ile

Arg

200

Ala

Leu

Pro

Val

Val

Pro

105

Cys

Cys

Leu

Val

Cys

185

Gln

Gly

Gly

Pro

Tyr

Gln

90

Ser

Gln

Gly

Ile

Arg

170

Leu

Phe

Cys

Glu

Ala

Cys

75

Cys

Cys

Ser

Ala

Ala

155

Ser

Asp

Val

Pro

Glu
235

Gly

60

Lys

Ser

Trp

Pro

His

140

Thr

Pro

Cys

His

Asn

220

Gln

45

Ser

Gly

Thr

Asp

His

125

Pro

Asn

Val

Phe

Asp

205

Ser

Tyr

Pro

Pro

Cys

Asp

110

Cys

Thr

Ser

Leu

His

190

Pro

Leu

Asn

Ala

Cys

Arg

95

Val

Pro

Ser

Arg

Val

175

Leu

Gln

Ile

Arg

Gly

Gln

80

Gln

Leu

Gly

Asp

Asn

160

Phe

Tyr

Leu

Lys

Tyr
240



Gln

Cys

Arg

Phe

Val

305

Arg

Lys

Asn

Glu

Asp
385

Gln

Pro

Lys

Cys

290

Phe

Ala

Lys

Gly

Trp

370

His

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

<400>

Tyr

Arg

Val
275

Arg

Glu

Ala

Thr

Gly
355

Cys

Trp

17
325
PRT
Homo

17

Ser Ile Tyr

1

Gly

Pro

260

Thr

Glu

Ala

Glu

Thr

340

Cys

Trp

Phe

Ala

245

Gly

Cys

Cys

Ser

Gln

325

Lys

Met

Asn

Asp

sapiens

Glu

Cys

Glu

Lys

Gly

310

Ala

Pro

His

Cys

Val
390

Glu

Gly

Gly

Glu

295

Thr

Arg

Cys

Met

Gly
375

Cys

Ala

Gly

280

Ala

Thr

Trp

Pro

Lys

360

Cys

Val

Gly

265

Asn

Tyr

Thr

Glu

Arg

345

Cys

Glu

Leu

250

Leu

Gly

His

Gln

Ala

330

Cys

Pro

Trp

Gln

Leu

Leu

Glu

Ala

315

Ala

His

Gln

Asn

Met

Pro

Gly

Gly

300

Tyr

Ser

Val

Pro

Arg
380

Gly

Glu

Cys

285

Glu

Arg

Lys

Pro

Gln

365

Val

Gly

Pro

270

Gly

Cys

Val

Glu

Val

350

Cys

Cys

Val

255

Asp

Phe

Ser

Asp

Thr

335

Glu

Arg

Met

Leu

Gln

Ala

Ala

Glu

320

Ile

Lys

Leu

Gly

Asn Ser Phe Tyr Val Tyr Cys Lys Gly Pro Cys Gln Arg

5

10

15



Val

Thr

Pro

Ser

65

Glu

Thr

Cys

Val

Tyr

145

Leu

Gln

Pro

Gln

Leu

Asn

50

Ala

Thr

Cys

Asn

Thr

130

Ser

His

Tyr

Arg

Pro

Thr

35

Arg

Glu

Ser

Ile

Ser

115

Arg

Leu

His

Gly

Pro
195

Gly

20

Leu

Met

Phe

Val

Thr

100

Arg

Leu

Pro

Phe

Ala

180

Gly

Lys

Thr

Ser

Phe

Ala

85

Cys

His

Asn

Cys

Arg

165

Glu

Cys

Leu

Gln

Gly

Phe

70

Leu

Thr

Val

Asp

Val

150

Ile

Glu

Gly

Arg

Gly

Glu

55

Lys

His

Asp

Ile

Arg

135

Ala

Leu

Cys

Ala

Val

Pro

40

Cys

Cys

Leu

Val

Cys

120

Gln

Gly

Gly

Val

Gly
200

Gln

25

Ser

Gln

Gly

Ile

Arg

105

Leu

Phe

Cys

Glu

Leu

185

Leu

Cys

Cys

Ser

Ala

Ala

90

Ser

Asp

Val

Pro

Glu

170

Gln

Leu

Ser

Trp

Pro

His

75

Thr

Pro

Cys

His

Asn

155

Gln

Met

Pro

Thr

Asp

His

60

Pro

Asn

Val

Phe

Asp

140

Ser

Tyr

Gly

Glu

Cys

Asp

45

Cys

Thr

Ser

Leu

His

125

Pro

Leu

Asn

Gly

Pro
205

Arg

30

Val

Pro

Ser

Arg

Val

110

Leu

Gln

Ile

Arg

Val

190

Asp

Gln

Leu

Gly

Asp

Asn

95

Phe

Tyr

Leu

Lys

Tyr

175

Leu

Gln

Ala

Ile

Thr

Lys

80

Ile

Gln

Cys

Gly

Glu

160

Gln

Cys

Arg



Lys

Cys

225

Phe

Ala

Lys

Gly

Trp

305

His

Val

210

Arg

Glu

Ala

Thr

Gly

290

Cys

Trp

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

<220>
<223>

<400>

Thr

Glu

Ala

Glu

Thr

275

Cys

Trp

Phe

18
390
PRT

Cys

Cys

Ser

Gln

260

Lys

Met

Asn

Asp

Glu

Lys

Gly

245

Ala

Pro

His

Cys

Val
325

Gly

Glu

230

Thr

Arg

Cys

Met

Gly
310

Gly

215

Ala

Thr

Trp

Pro

Lys

295

Cys

Artificial Sequence

Asn

Tyr

Thr

Glu

Arg

280

Cys

Glu

Gly

His

Gln

Ala

265

Cys

Pro

Trp

Made in Lab - mutated Parkin

18

Lys Gly Gln Glu Met Asn Ala Thr Gly

1

5

Leu

Glu

Ala

250

Ala

His

Gln

Asn

Gly

Gly

235

Tyr

Ser

Val

Pro

Arg
315

protein

Cys

220

Glu

Arg

Lys

Pro

Gln

300

Val

Cys

Val

Glu

Val

285

Cys

Phe

Ser

Asp

Thr

270

Glu

Arg

Met

Ala

Ala

Glu

255

Ile

Lys

Leu

Gly

Phe

Val

240

Arg

Lys

Asn

Glu

Asp
320

Gly Asp Asp Pro Arg Asn Ala

10

15

Ala Gly Gly Cys Glu Arg Glu Pro Gln Ser Leu Thr Arg Val Asp Leu

20

25

30



Ser

His

Arg

65

Arg

Ala

Ile

Thr

Lys

145

Ile

Gln

Cys

Gly

Glu
225

Ser

Thr

50

Ser

Val

Thr

Pro

Ser

130

Glu

Thr

Cys

Val

Tyr

210

Leu

Ser

35

Asp

Ile

Gln

Leu

Asn

115

Ala

Thr

Cys

Asn

Thr

195

Ser

His

Val

Ser

Tyr

Pro

Thr

100

Arg

Glu

Ser

Ile

Ser

180

Arg

Leu

His

Leu

Arg

Asn

Gly

85

Leu

Met

Phe

Val

Thr

165

Arg

Leu

Pro

Phe

Pro

Lys

Ser

70

Lys

Thr

Ser

Phe

Ala

150

Cys

His

Asn

Cys

Arg
230

Gly

Asp

55

Ala

Leu

Gln

Gly

Phe

135

Leu

Thr

Val

Asp

Val

215

Ile

Asp

40

Ser

Tyr

Arg

Gly

Glu

120

Lys

His

Asp

Ile

Arg

200

Ala

Leu

Ser

Pro

Val

Val

Pro

105

Cys

Cys

Leu

Val

Cys

185

Gln

Gly

Gly

Val

Pro

Tyr

Gln

90

Ser

Gln

Gly

Ile

Arg

170

Leu

Phe

Cys

Glu

Gly

Ala

Cys

75

Cys

Cys

Ser

Ala

Ala

155

Ser

Asp

Val

Pro

Glu
235

Leu

Gly

60

Lys

Ser

Trp

Pro

His

140

Thr

Pro

Cys

His

Asn

220

Gln

Ala

45

Ser

Gly

Thr

Asp

His

125

Pro

Asn

Val

Phe

Asp

205

Ser

Tyr

Val

Pro

Pro

Cys

Asp

110

Cys

Thr

Ser

Leu

His

190

Pro

Leu

Asn

Ile

Ala

Cys

Arg

95

Val

Pro

Ser

Arg

Val

175

Leu

Gln

Ile

Arg

Leu

Gly

Gln

80

Gln

Leu

Gly

Asp

Asn

160

Phe

Tyr

Leu

Lys

Tyr
240



Gln

Cys

Arg

Phe

Val

305

Arg

Lys

Asn

Glu

Asp
385

Gln

Pro

Lys

Cys

290

Phe

Ala

Lys

Gly

Trp

370

His

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

<220>
<223>

Tyr

Arg

Val

275

Arg

Glu

Ala

Thr

Gly

355

Cys

Trp

19
390
PRT

Gly

Pro

260

Thr

Glu

Ala

Glu

Thr

340

Cys

Trp

Phe

Ala

245

Gly

Cys

Cys

Ser

Gln

325

Lys

Met

Asn

Asp

Glu

Cys

Glu

Lys

Gly

310

Ala

Pro

His

Cys

Val
390

Glu

Gly

Gly

Glu

295

Thr

Arg

Cys

Met

Gly
375

Artificial Sequence

Cys

Ala

Gly

280

Ala

Thr

Ala

Pro

Lys

360

Cys

Val

Gly

265

Asn

Tyr

Thr

Glu

Arg

345

Glu

Leu

250

Leu

Gly

His

Gln

Ala

330

Cys

Pro

Trp

Gln

Leu

Leu

Glu

Ala

315

Ala

His

Gln

Asn

Made in Lab - mutated Parkin protein

Met

Pro

Gly

Gly

300

Ser

Val

Pro

Arg
380

Gly

Glu

Cys

285

Glu

Arg

Lys

Pro

Gln

365

Val

Gly

Pro

270

Gly

Cys

Val

Glu

Val

350

Cys

Cys

Val

255

Asp

Phe

Ser

Asp

Thr

335

Glu

Arg

Met

Leu

Gln

Ala

Ala

Glu

320

Ile

Lys

Leu

Gly



<400>

19

Lys Gly Gln

1

Ala

Ser

His

Arg

65

Arg

Ala

Ile

Thr

Lys

145

Ile

Gln

Gly

Ser

Thr

50

Ser

Val

Thr

Pro

Ser

130

Glu

Thr

Cys

Gly

Ser

35

Asp

Ile

Gln

Leu

Asn

115

Ala

Thr

Cys

Asn

Glu

Cys

20

Val

Ser

Tyr

Pro

Thr

100

Arg

Glu

Ser

Ile

Ser
180

Met

Glu

Leu

Arg

Asn

Gly

85

Leu

Met

Phe

Val

Thr

165

Arg

Asn

Arg

Pro

Lys

Ser

70

Lys

Thr

Ser

Phe

Ala

150

Cys

His

Ala

Glu

Gly

Asp

55

Phe

Leu

Gln

Gly

Phe

135

Leu

Thr

Val

Thr

Pro

Asp

40

Ser

Tyr

Arg

Gly

Glu

120

Lys

His

Asp

Ile

Gly

Gln

25

Ser

Pro

Val

Val

Pro

105

Cys

Cys

Leu

Val

Cys
185

Gly

10

Ser

Val

Pro

Tyr

Gln

90

Ser

Gln

Gly

Ile

Arg

170

Leu

Asp

Leu

Gly

Ala

Cys

75

Cys

Cys

Ser

Ala

Ala

155

Ser

Asp

Asp

Thr

Leu

Gly

60

Lys

Ser

Trp

Pro

His

140

Thr

Pro

Cys

Pro

Arg

Ala

45

Ser

Gly

Thr

Asp

His

125

Pro

Asn

Val

Phe

Arg

Val

30

Val

Pro

Pro

Cys

Asp

110

Cys

Thr

Ser

Leu

His
190

Asn

15

Asp

Ile

Ala

Cys

Arg

95

Val

Pro

Ser

Arg

Val

175

Leu

Ala

Leu

Leu

Gly

Gln

80

Gln

Leu

Gly

Asp

Asn

160

Phe

Tyr



Cys

Gly

Glu

225

Gln

Cys

Arg

Phe

Val

305

Arg

Lys

Asn

Glu

Asp
385

Val

Tyr

210

Leu

Gln

Pro

Lys

Cys

290

Phe

Ala

Lys

Gly

Trp

370

His

Thr

195

Ser

His

Tyr

Arg

Val

275

Arg

Glu

Ala

Thr

Gly

355

Cys

Trp

Arg

Leu

His

Gly

Pro

260

Thr

Glu

Ala

Glu

Thr

340

Cys

Trp

Ala

Leu

Pro

Phe

Ala

245

Gly

Cys

Cys

Ser

Gln

325

Lys

Met

Asn

Asp

Lys

Cys

Arg

230

Glu

Cys

Glu

Lys

Gly

310

Ala

Pro

His

Cys

Val
390

Asp

Val

215

Ile

Glu

Gly

Gly

Glu

295

Thr

Arg

Cys

Met

Gly
375

Arg

200

Ala

Leu

Cys

Ala

Gly

280

Ala

Thr

Ala

Pro

Lys

360

Cys

Gln

Gly

Gly

Val

Gly

265

Asn

Tyr

Thr

Glu

Arg

345

Cys

Glu

Phe

Cys

Glu

Leu

250

Leu

Gly

His

Gln

Ala

330

Cys

Pro

Trp

Val

Pro

Glu

235

Gln

Leu

Leu

Glu

Ala

315

Ala

His

Gln

Asn

His

Asn

220

Gln

Met

Pro

Gly

Gly

300

Tyr

Ser

Val

Pro

Arg
380

Asp

205

Ser

Tyr

Gly

Glu

Cys

285

Glu

Arg

Lys

Pro

Gln

365

Val

Pro

Leu

Asn

Gly

Pro

270

Gly

Cys

Val

Glu

Val

350

Cys

Cys

Gln

Ile

Arg

Val

255

Asp

Phe

Ser

Asp

Thr

335

Glu

Arg

Met

Leu

Lys

Tyr

240

Leu

Gln

Ala

Ala

Glu

320

Ile

Lys

Leu

Gly



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

<220>
<223>

<400>

20
390
PRT

Artificial Sequence

Made in lab - mutated Parkin

20

Lys Gly Gln

1

Ala

Ser

His

Arg

65

Arg

Ala

Ile

Thr

Lys
145

Gly

Ser

Thr

50

Ser

Val

Thr

Pro

Ser

130

Glu

Gly

Ser

35

Asp

Ile

Gln

Leu

Asn

115

Ala

Thr

Glu

Cys

20

Val

Ser

Tyr

Pro

Thr

100

Arg

Glu

Ser

Met

Glu

Leu

Arg

Asn

Gly

85

Leu

Met

Phe

Val

Asn

Arg

Pro

Lys

Ser

70

Lys

Thr

Ser

Phe

Ala
150

Ala

Glu

Gly

Asp

55

Ala

Leu

Gln

Gly

Phe

135

Leu

Thr

Pro

Asp

40

Ser

Tyr

Arg

Gly

Glu

120

Lys

His

Gly

Gln

25

Ser

Pro

Val

Val

Pro

105

Cys

Cys

Leu

protein

Gly

10

Ser

Val

Pro

Tyr

Gln

90

Ser

Gln

Gly

Ile

Leu

Gly

Ala

Cys

75

Cys

Cys

Ser

Ala

Ala
155

Asp

Thr

Leu

Gly

60

Lys

Ser

Trp

Pro

His

140

Thr

Pro

Arg

Ala

45

Ser

Gly

Thr

Asp

His

125

Pro

Asn

Arg

Val

30

Val

Pro

Pro

Cys

Asp

110

Cys

Thr

Ser

Asn

15

Asp

Ile

Ala

Cys

Arg

95

Val

Pro

Ser

Arg

Ala

Leu

Leu

Gly

Gln

80

Gln

Leu

Gly

Asp

Asn
160



Ile

Gln

Cys

Gly

Glu

225

Gln

Cys

Arg

Phe

Val

305

Arg

Lys

Thr

Cys

Val

Tyr

210

Leu

Gln

Pro

Lys

Cys

290

Phe

Ala

Lys

Cys

Asn

Thr

195

Ser

His

Tyr

Arg

Val

275

Arg

Glu

Ala

Thr

Ile

Ser

180

Arg

Leu

His

Gly

Pro

260

Thr

Glu

Ala

Glu

Thr
340

Thr

165

Leu

Pro

Phe

Ala

245

Gly

Cys

Cys

Ser

Gln

325

Lys

Cys

His

Lys

Cys

Arg

230

Glu

Cys

Glu

Lys

Gly

310

Ala

Pro

Thr

Val

Asp

Val

215

Ile

Glu

Gly

Gly

Glu

295

Thr

Arg

Cys

Asp

Ile

Arg

200

Ala

Leu

Cys

Ala

Gly

280

Ala

Thr

Ala

Pro

Val

Cys

185

Gln

Gly

Gly

Val

Gly

265

Asn

Tyr

Thr

Glu

Arg
345

Arg
170

Leu

Phe

Cys

Glu

Leu

250

Leu

Gly

His

Gln

Ala

330

Cys

Ser

Asp

Val

Pro

Glu

235

Gln

Leu

Leu

Glu

Ala

315

Ala

His

Pro

His

Asn

220

Gln

Met

Pro

Gly

Gly

300

Tyr

Ser

Val

Val

Phe

Asp

205

Ser

Tyr

Gly

Glu

Cys

285

Glu

Arg

Lys

Pro

Leu

His

190

Pro

Leu

Asn

Gly

Pro

270

Gly

Cys

Val

Glu

Val
350

Val
175

Leu

Gln

Ile

Arg

Val

255

Asp

Phe

Ser

Asp

Thr

335

Glu

Phe

Tyr

Leu

Lys

Tyr

240

Leu

Gln

Ala

Ala

Glu

320

Ile

Lys



Asn Gly Gly Cys Met His Met Lys Cys Pro Gln Pro Gln Cys Arg Leu

355

360

365

Glu Trp Cys Trp Asn Cys Gly Cys Glu Trp Asn Arg Val Ser Met Gly

370

Asp His Trp Phe Asp Val

385

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

<220>
<223>

<400>

21
390
PRT

390

375

Artificial Sequence

Made in Lab - mutated Parkin

21

Lys Gly Gln

1

Ala

Ser

His

Arg

65

Arg

Ala

Gly

Ser

Thr

50

Ser

Val

Thr

Gly

Ser

35

Asp

Ile

Gln

Leu

Glu

Cys

20

Val

Ser

Tyr

Pro

Thr
100

Met

Glu

Leu

Arg

Asn

Gly

85

Leu

Asn

Arg

Pro

Lys

Ser

70

Lys

Thr

Ala

Glu

Gly

Asp

55

Ala

Leu

Gln

Thr

Pro

Asp

40

Ser

Tyr

Arg

Gly

Gly

Gln

25

Ser

Pro

Val

Val

Pro
105

protein

Gly
10

Ser

Val

Pro

Tyr

Gln

90

Ser

Asp

Leu

Gly

Ala

Cys

75

Cys

Cys

380

Asp

Thr

Leu

Gly

60

Lys

Ser

Trp

Pro

Arg

Ala

45

Ser

Gly

Thr

Asp

Arg

Val

30

Val

Pro

Pro

Cys

Asp
110

Asn

15

Asp

Ile

Ala

Cys

Arg

95

Val

Ala

Leu

Leu

Gly

Gln

80

Gln

Leu



Ile

Thr

Lys

145

Ile

Gln

Cys

Gly

Glu

225

Gln

Cys

Arg

Phe

Val
305

Pro

Ser

130

Glu

Thr

Cys

Val

Tyr

210

Leu

Gln

Pro

Lys

Cys

290

Phe

Asn
115

Ala

Thr

Asn

Thr

195

Ser

His

Tyr

Arg

Val

275

Arg

Glu

Arg

Glu

Ser

Ile

Ser

180

Arg

Leu

His

Gly

Pro

260

Thr

Glu

Ala

Met

Phe

Val

Thr

165

Arg

Leu

Pro

Phe

Ala

245

Gly

Cys

Cys

Ser

Ser

Phe

Ala

150

Cys

His

Lys

Cys

Arg

230

Glu

Cys

Glu

Lys

Gly
310

Gly

Phe

135

Leu

Thr

Val

Asp

Val

215

Ile

Glu

Gly

Gly

Glu

295

Thr

Glu

120

Lys

His

Asp

Ile

Arg

200

Ala

Leu

Cys

Ala

Gly

280

Ala

Thr

Cys

Leu

Val

Cys

185

Gln

Gly

Gly

Val

Gly

265

Asn

Tyr

Thr

Gln

Gly

Ile

Arg

170

Leu

Phe

Cys

Glu

Leu

250

Leu

Gly

His

Gln

Ser

Ala

Ala

155

Ser

Asp

Val

Pro

Glu

235

Gln

Leu

Leu

Glu

Ala
315

Pro

His

140

Thr

Pro

Cys

His

Asn

220

Gln

Met

Pro

Gly

Gly
300

His

125

Pro

Asn

Val

Phe

Asp

205

Ser

Tyr

Gly

Glu

Cys

285

Glu

Arg

Cys

Thr

Ser

Leu

His

190

Pro

Leu

Asn

Gly

Pro

270

Gly

Cys

Val

Pro

Ser

Arg

Val

175

Leu

Gln

Ile

Arg

Val

255

Phe

Ser

Gly

Asp

Asn

160

Phe

Tyr

Leu

Lys

Tyr

240

Leu

Gln

Ala

Ala

Glu
320



Arg Ala Ala

Lys Lys Thr

Asn Gly Gly

355

Glu Trp

370

Cys

Asp His

385

Trp

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

22
1176
DNA
Homo

<400> 22
atgaaaggtc

tgtgagcggg
gactctgtgg
ggaagtccag
caaagagtgc
accttgaccc
gaatgccaat
caccccacct
aacatcactt
tcccgccacg

cggcagtttg

Glu Gln

325

Thr
340

Lys
Cys Met
Asn

Trp

Ala Asp

Ala Arg Ala Glu

Pro Cys Pro Arg

His Met Lys Cys

360

Cys Gly Cys Glu

375

Val

390

sapiens

aagaaatgaa
agccccagag
ggctggetgt
caggtagatc
agccgggaaa
agggtccatc
ccccacactg
ctgacaagga
gcattacgtg
tgatttgctt

ttcacgaccc

tgcaactgga
cttgactcgg
cattctgcac
aatctacaac
actcagggta
ttgctgggat
ccctgggact
aacatcagta
cacagacgtc
agactgtttc

tcaacttggc

Ala
330

Ala

Cys His

345

Pro Gln

Trp Asn

ggcgacgacc
gtggacctca
actgacagca
agcgcctatg
cagtgcagca
gatgttttaa
agtgcagaat
gctttgcacc
aggagccccg
cacttatact

tactccctgce

Ser Lys Glu

Val Pro Val
350

Pro Gln Cys
365

Arg Val Ser
380

ccagaaacgc
gcagctcagt
ggaaggactc
tgtattgcaa
cctgcaggca
ttccaaaccg
ttttctttaa
tgatcgcaac
tcctggtttt
gtgtgacaag

cttgtgtggc

Thr
335

Ile

Glu Lys

Arg Leu

Met Gly

ggcggeagec
cctcccagga
accaccagct
aggcccctgt
ggcaacgctc
gatgagtggt
atgtggagca
aaatagtcgg
ccagtgcaac
actcaatgat

tggctgtccc

60

120

180

240

300

360

420

480

540

600

660



aactccttga
taccagcagt
cctggetgtg
ggcaatggcc
ggggagtgca
gaaagagccg
accaagccct
aagtgtccgc
cgecgtctgcea
<210> 23

<211> 979
<212>

<213>

<400> 23
atgaatctac

aaaactcagg
atcttgctgg
ctgccctggg
ggaaacatca
gtgcacagac
cttagactgt
ccctcaactt
gctccatcac
agaggagtgt
gctgctgeceg
tgggtttgcc

atttgaagcc

DNA
Homo sapiens

ttaaagagct
atggtgcaga
gagcggggct
tgggctgtgg
gtgccgtatt
ccgagcaggc
gtccccgetg
agccccagtg

tgggggacca

aacagcgcct
gtacagtgca
gatgatgttt
actagtgcag
gtagctttgc
gtcaggagcc
ttccacttat
ggctactccc
ttcaggattc
gtcctgcaga
gagcctgacc
ttctgccggg

tcaggaacaa

ccatcacttc
ggagtgtgtc
gctgeeggag
gtttgccttc
tgaagcctca
tcgtgccgaa
ccatgtacca
caggctcgag

ctggttcgac

atgtgtattg
gcacctgcag
taattccaaa
aatttttctt
acctgatcgc
ccgtcctggt
actgtgtgac
tgccttgtgt
tgggagaaga
tggggggcrgt
agaggaaagt
aatgtaaaga

ctactcaggc

aggattctgg
ctgcagatgg
cctgaccaga
tgccgggaat
ggaacaacta
gcagcctcca
gtggaaaaaa
tggtgctgga

gtgtag

caaaggcccc
gcaggcaacg
ccggatgagt
taaatgtgga
aacaaatagt
tttccagtgc
aagactcaat
ggctggetgt
gcagtacaac
gttatgcccc
cacctgcgaa
agcgtaccat

ctacagagtc

gagaagagca
ggggegtgtt
ggaaagtcac
gtaaagaagc
ctcaggccta
aagaaaccat
atggaggctg

actgtggctg

tgtcaaagag
ctcaccttga
ggtgaatgcc
gcacacccca
cggaacatca
aactcccgcc
gatcggcagt
cccaactcct
cggtaccagc

cgcecctggcet

gggggcaatg
gaaggggagt

gatgaaagag

gtacaaccgg
atgcccccgc
ctgcgaaggg
gtaccatgaa
cagagtcgat
caagaaaacc
catgcacatg

cgagtggaac

tgcagccggg
cccagggtcc
aatccccaca
cctctgacaa
cttgcattac
acgtgatttg
ttgttcacga
tgattaaaga
agtatggtgc
gtggagcggsg
gcctgggetg
gcagtgccgt

ccgccgagea

720

780

840

900

960

1020

1080

1140

1176

60

120

180

240

300

360

420

480

540

600

660

720

780



ggctcgtgcc
ctgccatgta
gtgcaggctc
ccactggttc
<210> 24
<211>

<212>
<213>

DNA
<220>
<223>

<400> 24
atgaaaggtc

tgtgaacggg
gactccgtgg
ggttcaccag
cagagggtgc
accctgaccc
gaatgccaaa
caccccacct
aacatcacct
tcccgacacg
aggcagtttg
aactccctga
taccagcagt
cctggttgtg
ggaaacggcc

ggagaatgct

1176

gaagcagcct ccaaagaaac catcaagaaa accaccaagc cctgtccccg

ccagtggaaa aaaatggagg ctgcatgcac atgaagtgtc cgcagcccca

gagtggtgct ggaactgtgg ctgcgagtgg aaccgcgtct gcatggggga

gacgtgtag

aagagatgaa
aacctcagag
gactggcagt
ctggacggtc
agccgggaaa
agggcccatc
gccctcactg
cggacaagga
gtatcacttg
tgatctgcct
tccacgaccc
tcaaggagtt
acggggcaga
gagctggcct
tgggctgtgg

ccgeggtgtt

Artificial Sequence

cgccactggt
cctgaccaga
cattctgcac
catctacaac
gctcagagtg
ctgctgggat
ccctggaacc
aacctcggtg
cactgatgtt
ggactgcttc
ccaactgggc
gcaccacttc
ggaatgtgtc
cctgccggaa
cttcgccttc

tgaagcctca

Made in Lab - Codon optimized Parkin

ggagatgacc
gtggacctca
actgacagcc
tccgectatg
cagtgcagca
gatgtcctga
tcggccgagt
gcccttcacc
cgctctccgg
cacctgtact
tactccttgc
cggatcctgg
ctccaaatgg
cctgaccagc
tgtcgggagt

gggaccacca

fragment polynucleotide

ccaggaatgc
gctcctctgt
gcaaggattc
tgtactgcaa
cttgcagaca
tccccaaccg
tcttcttcaa
tcattgccac
tgctggtgtt
gtgtgaccag
cttgtgtggc
gagaggaaca
ggggagtgct
ggaaggtcac
gcaaggagsc

cacaagccta

agctggggsgc

cctcccggga
ccccecctgeg

gggaccctgc

agccaccctg
gatgtcaggg
atgtggagcc
caactcccgc
ccagtgcaac
actgaatgac
tggctgcccc

gtacaacaga

gtgcccccgg
ttgcgagggt
ctaccacgaa

cagagtggat

840

900

960

979

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



gagagggcag
accaagccat
aagtgccccc
agagtgtgta
<210>
<211>

<212>
<213>

25
979
DNA

<400> 25
atgcatctac
aaagctcaga
atcctgctgg
ctgccctgga
ggaaacctcg
ttgcactgat
cctggactgc
cccccaactg
gttgcaccac
agaggaatgt
cctcctgecg
tggcttcgcc
gtttgaagcc
ggceccgegec
gtgccatgtg
gtgccgectt

ccactggttt

cggagcaggc
gccctaggtg
agccacagtg

tgggggacca

Homo sapiens

aactccgcct
gtgcagtgca
gatgatgtcc
acctcggccg
gtggcccttc
gttcgctctc
ttccacctgt
ggctactcct
ttccggatcc
gtcctccaaa
gaacctgacc
ttctgtcggg
tcagggacca
gaagcggcct
cctgtggaaa
gaatggtgct

gatgtgtga

ccgecgcecgaa
ccatgtgcct
ccgccttgaa

ctggtttgat

atgtgtactg
gcacttgcag
tgatccccaa
agttcttctt
acctcattgc
cggtgectggt
actgtgtgac
tgccttgtgt
tgggagagga
tggggggagt
agcggaaggt
agtgcaagga
ccacacaagc
ccaaggagac
agaatggagg

ggaactgtgg

gcggectcca aggagactat caagaaaacc

gtggaaaaga atggaggctg catgcacatg

tggtgctgga actgtggctg cgagtggaac

gtgtga

caagggaccc
acaagccacc
ccggatgtca
caaatgtgga
caccaactcc
gttccagtgc
cagactgaat
ggctggetgce
acagtacaac
gctgtgcccc
cacttgcgag
ggcctaccac
ctacagagtg
tatcaagaaa

ctgcatgcac

ctgcgagtgg

tgccagaggg
ctgaccctga
ggggaatgcc
gcccacccca
cgcaacatca
aactcccgac
gacaggcagt
cccaactccc
agataccagc
cggcctggtt
ggtggaaacg
gaaggagaat
gatgagaggg
accaccaagc
atgaagtgcc

aacagagtgt

tgcagccggg
cccagggcecc
aaagccctca
cctcggacaa
cctgtatcac
acgtgatctg
ttgtccacga

tgatcaagga

agtacggggc
gtggagctgg
gcctgggetg
gctccgeggt
cagcggagca
catgccctag

cCcCagccaca

gtatggggga

1020

1080

1140

1176

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

979



<210> 26

<211> 168
<212> DNA
<213>

<400> 26

Adeno-associated virus

gcgecgectcge tcgectcactg aggccgecccg ggcaaagecc gggegteggg cgacctttgg

tcgcccggec tcagtgagecg agcgagcgecg cagagaggga gtggccaact ccatcactag

gggttccttg tagttaatga ttaacccgcc atgctactta tctacgta

<210> 27

<211> 168
<212> DNA
<213>

<400> 27

Adeno-associated virus

tacgtagata agtagcatgg cgggttaatc attaactaca aggaacccct agtgatggag

ttggccactc cctctctgeg cgectcgetcg ctcactgagg ccgggecgacc aaaggtcgcec

cgacgcccgg gectttgeccg ggecggectca gtgagcgage gagcegegc

<210> 28

<211> 822
<212> DNA
<213>

<220>
<223>

<400> 28
gttacccagg

ttcaagcaat
agcctggcta
gtctctggca
cagagtggtc
ttcttgtttg

gtcatgttga

Made in Lab

ctggagtgca
tctecctgect
atttttatat
agccatggta
agactatact
ccttattcct

tttttactta

Artificial Sequence

gtggcacatt
cagcctccca
ctttagtaga
aaatgtaact
gaaagcttgg
atgtaaataa

caatgtattt

tctgctcact
agtagctgtg
gacgggagtc
atttaaggct
tgaatcacaa
ctgaaatctt

taagtttgtc

gcaacctcct
attataggtg
tcaccatgtt
gctttaaatt
ttaagtacct
tgtttttctt

actctaaatg

cctccctggg
cacaccacca
ggccaggcta
agactaatag
caaagaacta
cctaaaaggg

gttatgagca

60

120

168

60

120

168

60

120

180

240

300

360

420



agtttaagaa
tatgattatg
aagacttggg
ctgtgttgca
ttgcgtgata
acaaaaattt
ttgaactggg
<210> 29

<211> 253
<212> DNA

<213>

<400> 29
gcccagcacc

tctcgctctt
gcggcgaagc
ccttttatgg
ccaccgccga
<210> 30

<211> 281
<212> DNA

<213>

<400> 30
ggtcgaggtsg

aattttgtat
ggegegegec
cggcggeagce

ggcggegecc

<210> 31

aaatcttcag
ttgaaaacat
acttaaaaag
caatatgtta
ttttaaaaaa

gtggggcctt

aggcagagct

Homo sapiens

ccaaggceggc
tttttttttc
cggtgagtga
ctcgagcggc

gtc

Gallus gallus

agccccacgt
ttatttattt
aggecgeeecs
caatcagagc

ctataaaaag

caaatactac
agggtctggg
tcttttagag
cttaggtata
cattctgtgt
gtagtcccag

tgcagtgagc

Caacgccaaa

gcaaaaggag
gcggegeges

cgeggegeces

tctgcttcac
tttaattatt
g88cgeL8eCsy
ggcgcegctcc

cgaagcgcgc

cttagattat
gaaaaaggga
gccagctcac
aatcaaggat
aaggtattta
ctacttggga

ccactgcatc

actctccctc
gggagagees
gccaatcagc

ccctataaaa

tctccccatc
ttgtgcagcg
ageeecegess

gaaagtttcc

88CcgLgLCEEs

gaccccaaaa
tttaaaataa
caacattcag
tcatgtaatt
taaagctctc
ggctgaggca

ag

ctcctcttcc
gtaaaaaaat
gtgcgeccegtt

cccagecggceg

tcccccccect

atgggggcesg
CEELECLags
ttttatggcg

a

cacatttact
gaagaaaaag
aacacccagt
ttgtcattcc
ttctaaaaat

ggaggatttc

tcaatctcgc
gctgcactgt
ccgaaagttg

cgacgcgcca

ccccaccccc

8888888888
cggagaggtsg

aggcgecgsc

480

540

600

660

720

780

822

60

120

180

240

253

60

120

180

240

281



<211>
<212>
<213>

220
DNA

<400> 31
tggtgatgcg

ttccaagtct

actttccaaa

ggtgggaggt

<210> 32

<211> 455
<212> DNA
<213>

<400> 32
caacctttgg

gcctccccgt
aaggactcgc
aacccagaga
gagaatagca
tccccgagaa
gggtaaactg
aaccgtatat
<210> 33

<211> 422
<212> DNA

<213>

<400> 33
ctgcagaggg

gggtgcctac
aattgcgcat

actgccagct

gttttggcag
ccaccccatt
atgtcgtaat

ctatataagc

Homo sapiens

agctaagcca
caccaccccc
ccctgecttg
tcgctgegtt
tgcgtgaggc
gttgggggga
ggaaagtgat

aagtgcagta

Homo sapiens

ccctgegtat
ctgacgaccg
cccctatcag

tcagcaccgc

Human betaherpesvirus 5

tacaccaatg
gacgtcaatg
aaccccgcecc

agagctcgtt

gcaatggtag
cccaacccgc
gggaatccca
cccgeccccct
tccggtgcecc
ggggtcggcea
gtcgtgtact

gtcgccgtga

gagtgcaagt
accccgaccc
agaggeeLasg

ggacagtgcc

ggcgtggata
ggagtttgtt
cgttgacgca

tagtgaaccg

agggaagatt
cccgaccgga
gggaccgtcg
cacccgceccg
gtcagtgggc
attgaacggg
ggctccgect

acgtt

gggttttagg

actggacaag

gggaaacagg

ttcgcccccg

gcggtttgac
ttggcaccaa

aatgggcggt

ctgcacgtcc
gctgagagta
ttaaactccc
ctctcgtcat
agagcgcaca
tgcctagaga

ttttcccgag

accaggatga
cacccaaccc
atgcggcgag

cctggeggeg

tcacggggat
aatcaacggg

aggcgtgtac

cttccaggcg
attcatacaa
actaacgtag
cactgaggtg
tcgcccacag
aggtggegceg

ggtgggggag

ggcggggtesg
ccattcccca
gegegtgegce

cgcgccaccg

60

120

180

220

60

120

180

240

300

360

420

455

60

120

180

240



ccgcctcage actgaaggcecg cgctgacgtc actcgececggt cccccgecaaa cteccccttcec

cggccacctt ggtcgegtcc gecgeecgeecge cggeccagec ggaccgcacc acgcgaggcg

cgagataggg gggcacgggc gcgaccatct gecgetgegge gccggegact cagegetgec

tc

<210> 34

<211> 281

<212> DNA

<213> Homo sapiens

<400> 34

acttgtggac aaagtttgct

caggggtgct gggtccatcc
atggtcaggg cgtccgagag
gttaccgggg caacgggaac

gacgaaggct cgcgaggctg

<210> 35

<211> 293
<212> DNA
<213>

<400> 35
acttacggta aatggcccgc

aatgacgtat gttcccatag
gtatttacgg taaactgccc
ccctattgac gtcaatgacg
atgggacttt cctacttggc
<210> 36

<211> 953

<212> DNA

<213> Homo sapiens

<400> 36

ctattccacc
cacccccagg
caggtttcgc
agggcgtttt

tgagcagcca

Human betaherpesvirus 5

ctggctgacc
taacgccaat
acttggcagt
gtaaatggcc

agtacatcta

tcctccaggce
cccacacagg
agtggaaggc
ggaggtggtt

cagtgccctg

gcccaacgac
agggactttc
acatcaagtg
cgcctggcat

cgtattagtc

cctccttggg
cttgcagtat
aggcaggtgt

gccatgggga

(@]

ccccgcccat
cattgacgtc
tatcatatgc
tatgcccagt

atcgctatta

tccatcaccc
tgtgtgeggt
tggggaggca

cctggatgct

tgacgtcaat
aatgggtgga
caagtacgcc
acatgacctt

CCa

300

360

420

422

60

120

180

240

281

60

120

180

240

293



cgecgteccgcec
cgccaggtaa
gccgecgtct
cgggagaagc
ggccgegctc
ggtctttgtc
ccgtcaggcc
actgcgtgcg
aatcgcgcgt
cccgagggtg
ggcggggctg
ggacgcctcc
gtccccaatc
gtggccaggg
gtcttgatag
tcctgggcaa
<210> 37
<211>
<212>

<213>

<220>
<223>

1068
DNA
Artificial Sequence

cgcgagcaca
gcceggecag
gggecegeage
ccctgggect
gggcgescec
tgagccgggc
cggtgggssc
cgctgggaat
gcgttctggg
tggccgetgce
gcgecccggtt
gaccagtgtt
tgggcgegeg
cggcageggc
ttcgccagcc

cgtgctggtt

intron

<400> 37

gagcctcgcc
ccgaccggss
gggggececa
ccggagatgg
gctccggggs

tcttgccaat

tggggcgceca
tggcgctaat
geeegggesgce
gtgcgcgcegc
gggaggggst
tgccttttat
ccggegececc
tgctcttggce
tctgctaacc

attgtgctgt

tttgccgatc
catgcggccg
tggggcggaa
gggacacccc

tgccgctctc

ggggatcgca
tgcgecgtgceg
tgcgecgtgceg
ttgcgccact
gcgacccggt
tggggectgg
ggtaataacg
ctggecggcect
ggececcgagsg
atgttcatgc

ctcatcattt

cgccgececgt
cggcccttcg
ccggaccgcec

acgccagttc

g888CLL8LLL
cggtgggcesgc
cgctggtcct
cgctgggact
tcctgcccga
cgctgtttga
cttcctgecg
cggeeggecc
aaggactcgg
tgactatagc
cttcttcttt

tggcaaagaa

ccacacccgc
cccgtgcaga
gtggegsgsce
gcaggegega
caaccggcegg
ggcgtagccc
ttgggcgcta
caatggcgct
gccgetggeg
accgggegsga
cgcgeegegg
ggcttccttt
cgcgecggaa
cttcttttgt
ttcctacagc

ttc

Made in Lab - Chicken beta-actin exon/intron and rabbit globin

gtcgctgecge gectgecttcg cccecgtgecec cgectcececgecg ccgectecgeg ccgeeccgecc

cggctctgac tgaccgcgtt actcccacag gtgagcgggce gggacggccc ttctcctcecg

ggctgtaatt agcgcttggt ttaatgacgg cttgtttctt ttctgtggect gcgtgaaagc

cttgaggggc tccgggaggg ccctttgtge ggggggageg getcgggggg tgegtgegty

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

953

60

120

180

240



tgtgtgtgcg
ggecgegscsg
ggtgccccgc
gtggggesst
cctccccgag
gcggggcteg
ccgecctcggg
tgtcgaggcg
ggacttcctt
tctagcgggc
cttcgtgcegt
ggggacggct

ggcggctcta

ggcaacgtgc

<210> 38

<211> 126
<212>
<213>

<400> 38
agtctgcggt

caccgcgcag
gtcgca
<210> 39
<211> 121
<212>

<213>

<400> 39

DNA
Homo sapiens

DNA
Human betaherpesvirus 5

tggggagcgc
cggggctttg
ggtgeggeses
gagcagegees
ttgctgagca
ccgtgccggg
ccggeggages
cggcgagecg
tgtcccaaat
gcgggecgaa
cgcecgegeceg
gccttcgggg
gagcctctgc

tggttattgt

gggcagegea

tccgcccccg

cgecgtgeggc
tgcgctccgce
gggctgcegag
tgtgggcgceg
cggcccggcet
cggeggetesg
ctcgggggag
cagccattgc
ctgtgcggag
gcggtgeggce
ccgtccectt
gggacggesc
taaccatgtt

gctgtctcat

ggagtcgtgt

cggctcctgg

tccgegetgce
agtgtgcgcg
gggaacaaag
tcggteggsc
tcgggtgege
cggcaggtgg
ggecgegecsy
cttttatggt
ccgaaatctg
geeggeagga
ctccctctcc
agggcggest
catgccttct

cattttggca

cgtgcctgag

cCagaccacc

ccggeggetg
aggggagcesc
gctgegtgeg
tgcaaccccc

ggctccgtac

gggtgeeggg
gcceccggag
aatcgtgcga
ggaggegecg
aggaaatggg

agcctcgggg

tcggcttctg
tectttttcct

aagaattc

agcgcagctg

cctaggaccc

tgagcgctgc
ggccgegesc
gggtgtgtgc
cctgcacccc
ggggegtggc
cggegecegess
cgeeggegsc
gagggcegeag
ccgcaccccc
cgggeagesc
ctgtccgegg
gcgtgtgacc

acagctcctg

tgctcctggg

cctgccccaa

tcagatcgcc tggagaggcc atccacgctg ttttgacctc catagtggac accgggaccg

300

360

420

480

540

600

660

720

780

840

900

960

1020

1068

60

120

126

60



atccagcctc cgcggececggg aacggtgcat tggaacgecgg attccccgtg ccaagagtga

C

<210> 40

<211> 512
<212> DNA
<213>

<220>
<223>

<400> 40
ctcactctct

aactcttcgc
tccgccaccg

ggcgtctaac

gcggtcgges
gagacggcgg
actccctctc
aggatttgat
ttgcctttct
<210> 41

<211> 956
<212> DNA

<213>

<400> 41
ctttttcgca

cctggectct
tacgtgattc
cgecctegtgc

ggcaccttcg

tccgecatcgc
ggtctttcca
agggacctga
cagtcacagt
ttgtttctgg
atggtcgagg
aaaagcgggc
attcacctgg

ctccacaggt

Homo sapiens

acgggtttgc
ttacgggtta
ttgatcccga
ttgagttgag

cgecctgtctc

Artificial Sequence

tgtctgcgag
gtactcttgg
gcgagtccgc
cgcaaggtag
cggaggtgct
tgaggtgtgg
attacttctg
cccgatctgg

gtccactccc

cgccagaaca
tggcccttgce
gctggagcca
gcctggectg

gctgectttcg

Made in Lab - adenovirus derived enhancer element

ggccagctgt tgggctcgecg gttgaggaca

atcggaaacc
atcgaccgga
gctgagcacc
gctgatgatg
caggcttgag
cgctaagatt

ccatacactt

ag

caggtaagtg
gtgccttgaa
ggggcrgescc

ggcgetggesg

ataagtctct

cgtcggectc
tcggaaaacc
gtggcggecg
taattaaagt
atccagctgt
gtcagtttcc

gagtgacaat

ccgtgtgtgg
ttacttccac
ttgcgcttta
ccgececgegtg

agccatttaa

cgaacggtac
tctcgagaaa
gcagegggtg
aggcggtctt
tggggtgagt
aaaaacgagg

gacatccact

ttcccgeggg
ctggctccag
ggagcccctt
cgaatctggt

aatttttgat

120

121

60

120

180

240

300

360

420

480

512

60

120

180

240

300



gacgtgctgc
acactggtat
catgttcggc
aagctggccg
cggcaaggct
ctgctccagg

CcCacCacCaaag

accgggegcec
gttgggggega
ttaggccagc
cttggttcat
<210> 42
<211> 83
<212>

<213>

<400> 42
tcagaagccc

ggcaagtggt

<210> 43
<211> 755
<212>
<213>

<220>
<223>

<400> 43

DNA
Homo sapiens

DNA
Artificial Sequence

gacgcttttt
ttcggttttt
gaggcesesc
gcctgctctg

ggcccggtceg

gggctcaaaa
gaaaagggcc
gtccaggcac
ggggttttat
ttggcacttg

tctcaagcct

cgggctcgtc

ccctaggttc

ttctggcaag
gggeeegegs
ctgcgagcgc
gtgcctggcc
gcaccagttg
tggaggacgc
tttccgtect
ctcgattagt
gcgatggagt
atgtaattct

cagacagtgg

agtcaaaccg

g88

atagtcttgt
ccggegacgg
ggccaccgag
tcgecgccgcec
cgtgagcgga
ggcgeteggg
cagccgtcgc
tctggagctt
ttccccacac
ccttggaatt

ttcaaagttt

gttctctgtt

aaatgcgggc
ggccegtgeg
aatcggacgg
gtgtatcgcc
aagatggccg
agagcggecsg
ttcatgtgac
ttggagtacg
tgagtgggtg
tggecttttt

ttttcttcca

tgcactcggc

caggatctgc
tcccagcgca
gggtagtctc
ccgececctggg
cttccecggcec
ggtgagtcac
tccacggagt
tcgtctttag
gagactgaag
gagtttggat

tttcag

agcacgggca

Made in Lab - mutated woodchuck hepatitis regulatory element

ttcctgttaa tcaacctctg gattacaaaa tttgtgaaag attgactggt attcttaact

atgttgctcc ttttacgcta tgtggatacg ctgctttaat gcctttgtat catgctattg

cttcccgtat ggctttcatt ttctcctcct tgtataaatc ctggttgctg tctctttatg

aggagttgtg gcccgttgtc aggcaacgtg gcgtggtgtg cactgtgttt gctgacgcaa

360

420

480

540

600

660

720

780

840

900

956

60

83

60

120

180

240



cccccactgg
ccctccctat
ctcggectgtt
ggctgectcgc
cggccctcaa
cgcctcttceg
tgtatctttt
ccaagctgtg
catcttatca
<210> 44

<211> 12

<212> DNA

<213>

<220>
<223>

<400> 44
tgtgtgataa

<210> 45

<211> 810
<212> DNA
<213>

<400> 45
ctgttctcat

gccttttaat
tgagtttctc
tagttttatt
tttactgggg

tttaatttta

ttggggcatt
tgccacggceg
gggcactgac
ctgtgttgcc
tccagcggac
ccttcgecect
tcacctgtgc

ccttgggegg

gttgttgaat

CAAX motif

tg

Homo sapiens

cacatcatat
atttctctaa
atgtgtaatg
ttttactgat
tgttgcaaat

aaaataagtc

gccaccacct
gaactcatcg
aattccgtgg
acctggattc
cttccttccc
cagacgagtc
cttgtttttg
ctttggggca

tttcttcctt

Artificial Sequence

caaggttata
tttagtgtat
attatttaga
ttgtaagact
attttctgtc

ttaatattca

gtcagctcct
ccgecctgect
tgttgtcggg
tgcgecgggac
gcggectgcet
ggatctccct
cctgtgttcc
tggacataga

tggac

taccatcaat
atgcaatgat
gtttctcttt
tctttttata
attctatggc

tgcaatctaa

ttccgggact
tgcccgetgce
gaagctgacg
gtccttctgc
gccggetctg
ttgggccgcc
gcgtcctact

tccctataaa

attgccacag
agttctctga
catctgttca
atctgcatat
ctgacttttc

ttaacaatct

ttcgectttcc
tggacaggsgsg
tcctttccge
tacgtccctt
cggcctcttc
tccccgecca
tttcaagcct

gaatttggtt

atgttactta
tttctgagat
aatttttgtc
tacaattctc
ttaatggttt

tttctttgtg

300

360

420

480

540

600

660

720

755

12

60

120

180

240

300

360



gttaggactt
atattatttt
aatttttttg
atttccctgt
ttttttcata
tcagcctcac
gaacattctt
tatacatttt
<210> 46
<211> 726
<212>

<213>

<400> 46
ataacaggcc

ccccttttac
aacaggcttt
tttaccccgt
ctggttgggs
cgatccatac
tcatcgggac
taggctgtgc
tgaatcccgc
tgccgtaccg
ctcatctgcc
gaacgcccac

gtcatc

DNA
Hepatitis B virus

tgagtcataa
ctaaaagatt
tgtgtatggt
ttttctaaaa
ggtcacttac
tgtctatccc
tcccattttg

gaaatgaggt

tattgattgg
gcaatgtgga
tactttctcg
tgctcggcaa
cttggccata
tgcggaactc
cgacaattct
tgccaactgg
ggacgacccc
tccgaccacg
ggaccgtgtg

cggaacctgc

gaaatttttc
taaagttttg
atgacatatg
aagaaaaaga
atatatcaat
cacacatctc
ttctacaaga

tgacaagtta

aaagtttgtc
tatcctgctt
ccaacttaca
cggecctggtc
ggccatcagc
ctagccgctt
gtcgtactct
atcctgcgcg
tcccggggcec

gggcgcacct

cacttcgctt

ccaaggtctt

tctacactga
ccttctccat
ggttcccttt
tcatcatttt
gggtctgttt
atgctttgct

atatttttgt

aacgaattgt
taatgccttt
aggcctttct
tgtgccaagt
gcatgcgtgg
gttttgctcg
cccgcaagta
ggacgtcctt
gcttggggct
ctctttacgc

cacctctgca

gcataagagg

agtcatgatg
ttagacttat
tattttttac
cccattgtaa
ctgagctcta
ctaaatcttg

tattgtcttt

gggtcttttg
atatgcatgt
cagtaaacag
gtttgctgac
aacctttgtg
cagcaggtct
tacatcgttt
tgtttacgtc
ctaccgcccg
ggactccccg
cgtcgcatgg

actcttggac

gcatgcttct
aattcactgg
atataaatat
aatgccatat
ctctatttta
atatttagtg

gggctttcta

gggtttgctg

atacaagcaa
tatatgaccc
gcaaccccca
tctcctctge
ggagcaaacc
ccatggctgc
ccgtcggcegc
cttctccgtc
tctgtgectt
aggccaccgt

tttcagcaat

420

480

540

600

660

720

780

810

60

120

180

240

300

360

420

480

540

600

660

720

726



<210> 47

<211> 755
<212> DNA
<213>

<220>
<223>

<400> 47
ttcctgtaaa

ttgctgcccc
aagcaaaaca
tgacccttta
cccccactgg
ctctgccgat
caaacctcat
ggctgectcgc
cggccctcaa
cgcctcttceg
tgtatctttt
ccaagctgtg
catcttatca
<210> 48

<211> 94

<212> DNA

<213>

<400> 48

caggcctatt
ttttacgcaa
ggcttttact
cccecgttgcet

ttggggcttg

ccatactgcg
cgggaccgac
ctgtgttgcc
tccagcggac
ccttcgecect
tcacctgtgc

ccttgggegg

gttgttgaat

Homo sapiens

Artificial Sequence

gattggaaag
tgtggatatc
ttctcgccaa
cggcaacggc
gccataggcc
gaactcctag
aattctgtcg
acctggattc
cttccttccc
cagacgagtc
cttgtttttg
ctttggggca

tttcttcectt

tttgtcaacg
ctgctttaat
cttacaaggc
ctggtctgtg
atcagcgcat
ccgettgttt
tactctcccg
tgcgecgggac
gcggectgcet
ggatctccct
cctgtgttcc
tggacataga

tggac

Made in Lab - HepB derived enhancer element

aattgtgggt
gcctttatat
ctttctcagt
ccaagtgttt
gcgtggaacc
tgctcgcagc
caagcactca
gtccttctgc
gccggetctg
ttgggccgcc
gcgtcctact

tccctataaa

cttttggggt
gcatgtatac
aaacagtata
gctgacgcaa
tttgtgtctc
tggactggag
ccgtttccgc
tacgtccctt
cggcctcttc
tccccgecca
tttcaagcct

gaatttggtt

gctggagcct cggtageccgt tcctcctgec cgetgggect cccaacggge cctcctceccc

tccttgcacc ggcccttcct ggtctttgaa taaa

<210> 49
<211> 596
<212> DNA

60

120

180

240

300

360

420

480

540

600

660

720

755

60

94



<213>

<400> 49

Woodchuck hepatitis virus

attcgagcat cttaccgcca tttattccca

acatttaaat
aattactagt
acgctctgtt
tcttaactat
tgctattgct
tctttatgag
tgacgcaacc

cgctttcccc

gacaggggct

<210> 50

<211> 387
<212> DNA
<213>

<400> 50
tggctaataa

actcggaaga
gagtttggca
tcatcagtat
ttgaggttag
attttcctta
agctgtccct
<210> 51

<211> 251

<212> DNA
<213> Bos

gttaataaaa
tcaggtgtat
cctgttaatc
gttgctcctt
tcccgtacgg
gagttgtggc
cccactggct

ctcccgatcg

aggttgctgg

aggaaattta
acatatggga
acatatgccc
atgaaacagc
atttttttta
catgttttac

cttctcttat

taurus

caaaatggtg
tgccacaaga
aacctctgga
ttacgctgtg
ctttcgtttt
ccgttgtccg
ggggcattgc
ccacggcaga

gcactgataa

Oryctolagus cuniculus

ttttcattgc
gggcaaatca
atatgctggc
cccctgetgt
tattttgttt

tagccagatt

ggagatc

tatttgttct
gggcaatcat
caaacatgtt
ttacaaaatt
tggatatgct
ctcctccttg
tcaacgtggc
caccacctgt
actcatcgcc

ttccgtggtg

aatagtgtgt
tttaaaacat
tgccatgaac
ccattcctta
tgtgttattt

tttcctcctc

gtttttcttg
ttacattttt
aagaaacttt
tgtgaaagat
gctttaatgc
tataaatcct
gtggtgtgct
caactccttt

gcctgecttg

ttgtcgggga

tggaattttt
cagaatgagt
aaaggttggc
ttccatagaa
ttttctttaa

tcctgactac

atttgggtat
agggatatgt
cccgttattt
tgactgatat
ctctgtatca
ggttgctgtc
ctgtgtttgc
ctgggacttt
cccgctgetg

agggcc

tgtgtctctc
atttggttta
tataaagagg
aagccttgac
catccctaaa

tcccagtcat

60

120

180

240

300

360

420

480

540

596

60

120

180

240

300

360

387



<400> 51
ttgccagcca

tcccactgtc
ttctattctg
caggcatgct
ttcctcctgg
<210> 52

<211> 202
<212> DNA

<213>

<400> 52
ctgcccgggt

actccagtgc
gtgtccttct
ggaagaaacc
<210> 53
<211>

<212>
<213>

DNA
<220>
<223>

<400> 53
gcgegcetcegc

tcgcccggcec
gggttccttg
gttacataac
acgtcaataa
tgggtggagt

agtacgcccc

4523

tctgttgttt

ctttcctaat
gggeetggss
ggggatgegg

g

Homo sapiens

ggcatccctg
ccaccagcct
ataatattat

tgtagggcct

tcgctcactg
tcagtgagcg
tagttaatga
ttacggtaaa
tgacgtatgt
atttacggta

ctattgacgt

gcccctcecce cgtgecttce ttgaccctgg aaggtgccac

aaaatgagga aattgcatcg cattgtctga gtaggtgtca

tggggcagga cagcaagggg gaggattggg aatacaatag

tgggctctat gggtacccag gtgctgaaga attgacccgg

tgacccctcc ccagtgcctc tcctggeccct ggaagttgec

tgtcctaata aaattaagtt gcatcatttt gtctgactag

ggggtggagg ggggtggtat ggagcaaggg geccaagttg

gcC

Artificial Sequence

aggccgcecg
agcgagcgceg
ttaacccgcc
tggcccgect
tcccatagta
aactgcccac

caatgacggt

Made in Lab - Expression cassette

ggcaaagccc
cagagaggga
atgctactta
ggctgaccgc
acgccaatag
ttggcagtac

aaatggcccg

gggcgteggg

gtggccaact
tctacgtact
ccaacgaccc
ggactttcca
atcaagtgta

cctggcatta

cgacctttgg
ccatcactag
ctggagacgc
ccgcccattg
ttgacgtcaa
tcatatgcca

tgcccagtac

60

120

180

240

251

60

120

180

202

60

120

180

240

300

360

420



atgaccttat
actgcagagg
ggggtgcecta
aaattgcgca
cactgccagc
gccgectcag
ccggccacct
gcgagatagg
ctcagtctgc
gggeaccgeg
caagtcgcag
cagccatggt
ggttgctaag
gctgaggaat
tgtgcagaga
aaacgcggceg
ctcagtcctc
ggactcacca
ttgcaaaggc
caggcaggca
aaaccggatg
ctttaaatgt
cgcaacaaat
ggttttccag

gacaagactc

gggactttcc
gccctgegta
cctgacgacc
tcccctatca
ttcagcaccg
cactgaaggc
tggtcgegtc
ggggcacges
ggtgggcagc
cagtccgccc
gggaattcaa
ttcccagtgg
cgacaggess
gactggactg
ccgtggagaa
ggaggctgtg
ccaggagact
ccagctggaa
ccctgtcaaa
acgctcacct
agtggtgaat
ggagcacacc
agtcggaaca
tgcaactccc

aaggatcggc

tacttggcag
tgagtgcaag
gaccccgacc
gagaggggeea
cggacagtgc
gcgctgacgt
cgcgecgecg
cgcgaccatc
ggaggagtcg
ccgecggctcc
agcaagccgc
aggtcgattc
ttccggctga
tgcagaattg
aaggtcaaga
agcgggagcec
ctgtggggct
gtccagcagg
gagtgcagcc
tgacccaggg
gccaatcccc
ccacctctga
tcacttgcat
gccacgtgat

agtttgttca

tacatctacg
tgggttttag
cactggacaa
ggggaaacag
cttcgeccccc
cactcgccgg
ccggcccagce
tgcgctgegg
tgtcgtgect
tggccagacc
caccatgata
tgacaccagc
ccagttgcecgt
tgacctggat
aatgaatgca
ccagagcttg
ggctgtcatt
tagatcaatc
gggaaaactc
tccatcttgce
acactgccct
caaggaaaca
tacgtgcaca
ttgcttagac

cgaccctcaa

tattagtcat
gaccaggatg
gcacccaacc
gatgcggcga
gcetggeggce
tcccccgcaa
cggaccgcac
cgeccggegac
gagagcgcag
acccctagga
gtgtttgtca
atcttccagc
gtgattttcg
cagcagagca
actggaggcg
actcgggtgg
ctgcacactg
tacaacagcg
agggtacagt
tgggatgatg
gggactagtg
tcagtagctt
gacgtcagga
tgtttccact

cttggctact

cgctattacc
aggcgggetsg
cccattcccc
ggcgegtgeg
gcgegecacc
actccccttc
cacgcgaggc
tcagcgctgc
ctgtgctcct
ccccctgecc
ggttcaactc
tcaaggaggt
cagggaagga
ttgttcacat
acgaccccag
acctcagcag
acagcaggaa
cctatgtgta
gcagcacctg
ttttaattcc
cagaattttt
tgcacctgat
gccccgtcect
tatactgtgt

ccctgecttg

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



tgtggctggc
agagcagtac
cgtgttatgc
agtcacctgc
agaagcgtac
ggcctacaga
aaccatcaag
aggctgcatg
tggctgcgag
tcctgttaat
tgttgctcct
ttcccgtatg
ggagttgtgg
ccccactggt
cctccctatt
tcggctgttg
gctgectcgcec
ggccctcaat
gcctcttcegc
gtatcttttt
caagctgtgc
atcttatcag
tgcccgetgg
tgaataaatt

ggccctggaa

tgtcccaact
aaccggtacc

ccccgecectg

gaagggggeca
catgaagggsg
gtcgatgaaa
aaaaccacca
cacatgaagt
tggaaccgcg
caacctctgg
tttacgctat
gctttcattt

cccgttgtca

tggggcattg

gccacggegs

ggcactgaca
tgtgttgcca
ccagcggacc
cttcgeccctc
cacctgtgcc
cttgggcggc
ttgttgaatt
gcctcccaac
cattgcctgc

gttgccactc

ccttgattaa
agcagtatgg
gctgtggagce
atggcctggg
agtgcagtgc
gagccgccga
agccctgtcc
gtccgcagcc
tctgcatggg
attacaaaat
gtggatacgc
tctectectt
ggcaacgtgg
ccaccacctg
aactcatcgc
attccgtggt
cctggattct
ttccttcccg
agacgagtcg
ttgtttttgce
tttggggcat
ttcttccttt
gggccctcect

ccgggtggca

cagtgcccac

agagctccat
tgcagaggag
ggggctgetg
ctgtgggttt
cgtatttgaa
gcaggctcgt
ccgctgccat
ccagtgcagg
ggaccactgg
ttgtgaaaga
tgctttaatg
gtataaatcc
cgtggtgtgc
tcagctcctt

cgcctgectt

gttgtcgggg
gegegegsgacsg
cggcctgcetg
gatctccctt
ctgtgttccg
ggacatagat
ggacgctgga
cccctecttg
tccctgtgac

cagccttgtc

cacttcagga
tgtgtcctgc
ccggagcctg
gccttctgec
gcctcaggaa
gccgaagceag
gtaccagtgg
ctcgagtggt
ttcgacgtgt
ttgactggta
cctttgtatc
tggttgctgt
actgtgtttg
tccgggactt
gcccgetget
aagctgacgt
tccttctgcet
ccggctcectge
tgggccgect
cgtcctactt
ccctataaag
gcctcggtag
caccggccct
ccctccccag

ctaataaaat

ttctgggaga
agatgggges
accagaggaa
gggaatgtaa
caactactca
cctccaaaga
aaaaaaatgg
gctggaactg
agtaatggat
ttcttaacta
atgctattgc
ctctttatga
ctgacgcaac
tcgectttccc
ggacagggsc
cctttccgeg
acgtcccttc
ggcctcttcc
ccccgeccat
ttcaagcctc
aatttggttc
ccgttecctcc
tcctggtctt
tgcctctect

taagttgcat

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420



cattttgtct
caaggggccc
ggcacatttc
gcctcccaag
ttagtagaga
atgtaactat
aagcttggtg
gtaaataact
atgtatttta
aatactacct
ggtctgggga
ttttagaggc
taggtataaa
ttctgtgtaa
agtcccagct
cagtgagccc
aggaacccct
ccgggcegacc
gagcgcgcag
<210>
<211>

<212>
<213>

54
4523
DNA

<220>

<223>

<400> 54

gactaggtgt
aagttgggaa
tgctcactgc
tagctgtgat
cgggagtctc
ttaaggctgc
aatcacaatt
gaaatctttg
agtttgtcac
tagattatga
aaaagggatt
cagctcacca
tcaaggattc
ggtatttata
acttgggagg
actgcatcag
agtgatggag
aaaggtcgcc

cctaattaag

ccttctataa
gaaacctgta
aacctcctcc
tataggtgca
accatgttgg
tttaaattag
aagtacctca
tttttcttcc
tctaaatggt
ccccaaaaca
taaaataaga
acattcagaa
atgtaatttt
aagctctctt
ctgaggcagg
tacgtagata
ttggccactc
cgacgcccgg

gcc

Artificial Sequence

tattatgggg
gggectgegt
tccctgggtt
caccaccaag
ccaggctagt
actaatagca
aagaactatt
taaaaggggt
tatgagcaag
catttactta
agaaaaagaa
cacccagtct
gtcattcctt
ctaaaaatac
aggatttctt
agtagcatgg
cctctctgeg

gctttgecccg

Made in Lab - Expression cassette

tggagggsses

tacccaggct
caagcaattc
cctggctaat
ctctggcaag
gagtggtcag
cttgtttgcc
catgttgatt
tttaagaaaa
tgattatgtt
gacttgggac
gtgttgcaca
gcgtgatatt
aaaaatttgt
gaactgggag
cgggttaatc
cgctcgctcg

ggcggcectca

tggtatggag
ggagtgcagt
tcctgcctca
ttttatatct
ccatggtaaa
actatactga
ttattcctat
tttacttaca
atcttcagca
gaaaacatag
ttaaaaagtc
atatgttact
ttaaaaaaca
ggggccttgt
gcagagcttg
attaactaca

ctcactgagg

gtgagcgagc

gcgegectcge tcgctcactg aggccgececcg ggcaaagecc gggegtecggg cgacctttgg

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4523

60



tcgcccggcec
gggttccttg
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
actgcagagg
ggggtgcecta
aaattgcgca
cactgccagc
gccgectcag
ccggccacct
gcgagatagg
ctcagtctgc
gggeaccgeg
caagtcgcag
ctcccatggt
ggtggccaag
actgagaaac
tgtccagcgg
gaatgcagct
ctctgtcctc
ggattccccc

ctgcaaggga

tcagtgagcg
tagttaatga
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
gccctgegta
cctgacgacc
tcccctatca
ttcagcaccg
cactgaaggc
tggtcgegtc
ggggcracges
ggtgggcagc
cagtccgccc
gggaattcaa
ttcccggtgg
cgtcaggggs
gactggactg
ccttggcecgga
ggggectgtg
ccgggagact
cctgegggtt

ccctgeccaga

agcgagcegceg
ttaacccgcc
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
tgagtgcaag
gaccccgacc
gagagggeea
cggacagtgc
gcgctgacgt
cgcgeegeceg
cgcgaccatc
ggaggagtcg
ccgecggctcc
agcaagccgc
aagtggactc
tcccggcaga
tgcagaactg
aaggtcaaga
aacgggaacc
ccgtgggact

caccagctgg

gggtgcagcc

cagagaggga
atgctactta
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
tgggttttag
cactggacaa
ggggaaacag
cttcgeccccc
cactcgccgg
ccggeccagc
tgcgetgegg
tgtcgtgect
tggccagacc
caccatgatt
agacaccagc
ccagttgaga
tgacctggac
gatgaacgcc
tcagagcctg
ggcagtcatt
acggtccatc

gggaaagctc

gtggccaact
tctacgtact
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
gaccaggatg
gcacccaacc
gatgcggcega
geetggeggce
tcccccgcaa
cggaccgcac
cgceggegac
gagagcgceag
acccctagga
gtgtttgtcc
atcttccaac
gtgatcttcg
caacagtcca
actggtggag
accagagtgg
ctgcacactg
tacaactccg

agagtgcagt

ccatcactag
ctggagacgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
aggcggggetsg
cccattcccc
ggcgegtgeg
gcgegecacc
actccccttc
cacgcgaggc
tcagcgctgc
ctgtgctcct
cccecctgecc
ggttcaactc
tgaaggaagt
ctggaaagga
ttgtgcacat
atgaccccag
acctcagctc
acagccgcaa
cctatgtgta

gcagcacttg

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



cagacaagcc
caaccggatg
cttcaaatgt
tgccaccaac
ggtgttccag
gaccagactg
tgtggctggc
ggaacagtac
agtgctgtgc
ggtcacttgc
ggaggcctac
agcctacaga
gactatcaag
aggctgcatg
tggctgcgag
tcctgttaat
tgttgctcct
ttcccgtatg
ggagttgtgg
ccccactggt
cctccctatt
tcggctgttg
gctgctcgcec
ggccctcaat

gcctcttegc

accctgaccc
tcaggggaat
ggagcccacc
tcccgcaaca
tgcaactccc
aaggacaggc
tgccccaact
aacagatacc
ccccggectg
gagggtggaa
cacgaaggag
gtggatgaga
aaaaccacca
cacatgaagt
tggaacagag
caacctctgg
tttacgctat
gctttcattt

cccgttgtca

tggggcattg

gccacggegs

ggcactgaca
tgtgttgcca
ccagcggacc

cttcgeccctc

tgacccaggg
gccaaagccc
ccacctcgga
tcacctgtat
gacacgtgat
agtttgtcca
ccctgatcaa
agcagtacgg
gttgtggagc
acggcctggg
aatgctccgc
gggcagegga
agccatgccc
gccecccagec
tgtgtatggg
attacaaaat
gtggatacgc
tctectectt
ggcaacgtgg
ccaccacctg
aactcatcgc
attccgtggt
cctggattct
ttccttcccg

agacgagtcg

cccatcctgc
tcactgccct
caaggaaacc
cacttgcact
ctgcctggac
cgacccccaa
ggagttgcac
ggcagaggaa
tggcctcctg
ctgtggcttc
ggtgtttgaa
gcaggcccgce
taggtgccat
acagtgccgc
ggaccactgg
ttgtgaaaga
tgctttaatg
gtataaatcc
cgtggtgtgc
tcagctcctt

cgcctgectt

gttgtcgges
gecgegggacg
cggcctgcetg

gatctccctt

tgggatgatg
ggaacctcgg
tcggtggccc
gatgttcgct
tgcttccacc
ctgggctact
cacttccgga
tgtgtcctcc
ccggaacctg
gccttcetgtc
gcctcaggga
gccgaagegs
gtgcctgtgg
cttgaatggt
tttgatgtgt
ttgactggta
cctttgtatc
tggttgctgt
actgtgtttg
tccgggactt
gcccgetget
aagctgacgt
tccttctget
ccggctcectge

tgggccgect

tcctgatccc
ccgagttctt
ttcacctcat
ctccggtgct
tgtactgtgt
ccttgecttg
tcctgggaga
aaatgggges
accagcggaa
gggagtgcaa
ccaccacaca
cctccaagga
aaaagaatgg
gctggaactg
gataatggat
ttcttaacta
atgctattgc
ctctttatga
ctgacgcaac
tcgectttccc
ggacagggsc
cctttccgeg
acgtcccttc
ggcctcttcc

ccccgeccat

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060



gtatcttttt
caagctgtgc
atcttatcag
tgcccgetgg
tgaataaatt
ggccctggaa
cattttgtct
caaggggccc
ggcacatttc
gcctcccaag
ttagtagaga
atgtaactat
aagcttggtg
gtaaataact
atgtatttta
aatactacct
ggtctgggga
ttttagaggc
taggtataaa
ttctgtgtaa
agtcccagct
cagtgagccc
aggaacccct
ccgggegacc

gagcgcgeag

cacctgtgcc
cttgggcegsc
ttgttgaatt
gcctcccaac
cattgcctgc
gttgccactc
gactaggtgt
aagttgggaa
tgctcactgc
tagctgtgat
cgggagtctc
ttaaggctgc
aatcacaatt
gaaatctttg
agtttgtcac
tagattatga
aaaagggatt
cagctcacca
tcaaggattc
ggtatttata
acttgggagg
actgcatcag
agtgatggag
aaaggtcgcc

cctaattaag

ttgtttttgc
tttggggcat
ttcttecttt
gggccctcect
ccgggtggcea
cagtgcccac
ccttctataa
gaaacctgta
aacctcctcc
tataggtgca
accatgttgg
tttaaattag
aagtacctca
tttttcttcc
tctaaatggt
ccccaaaaca
taaaataaga
acattcagaa
atgtaatttt
aagctctctt
ctgaggcagg
tacgtagata
ttggccactc
cgacgcccgg

gcc

ctgtgttccg
ggacatagat
ggacgctgga
cccctecttg
tccctgtgac
cagccttgtc
tattatgggg
gggectgegt
tccctgggtt
caccaccaag
ccaggctagt
actaatagca
aagaactatt
taaaaggggt
tatgagcaag
catttactta
agaaaaagaa
cacccagtct
gtcattcctt
ctaaaaatac
aggatttctt
agtagcatgg
cctctctgeg

gctttgecccg

cgtcctactt
ccctataaag
gcctcggtag
caccggccct
ccctccccag
ctaataaaat
tggagggsses
tacccaggct
caagcaattc
cctggctaat
ctctggcaag
gagtggtcag
cttgtttgcc
catgttgatt
tttaagaaaa
tgattatgtt
gacttgggac
gtgttgcaca
gcgtgatatt
aaaaatttgt
gaactgggag
cgggttaatc
cgctcgctcg

ggcggcectca

ttcaagcctc
aatttggttc
ccgttecctcc
tcctggtctt
tgcctctect
taagttgcat
tggtatggag
ggagtgcagt
tcctgcctca
ttttatatct
ccatggtaaa
actatactga
ttattcctat
tttacttaca
atcttcagca
gaaaacatag
ttaaaaagtc
atatgttact
ttaaaaaaca
ggggccttgt
gcagagcttg
attaactaca

ctcactgagg

gtgagcgagc

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4523



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

55
4301
DNA

<220>
<223>

<400> 55
gcgegetcegc

tcgcccggcec
gggttccttg
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
actgcagagg
ggggtgcecta
aaattgcgca
cactgccagc
gccgectcag
ccggccacct
gcgagatagg
ctcagtctgc
gggecaccgeg
caagtcgcag
tggaggcgac

tcgggtggac

tcgctcactg
tcagtgagcg
tagttaatga
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
gccctgegta
cctgacgacc
tcccctatca
ttcagcaccg
cactgaaggc
tggtcgegtc
ggggcracges
ggtgggcagc
cagtccgccc
gggaattcaa
gaccccagaa

ctcagcagct

Artificial Sequence

aggccgececg
agcgagcegceg
ttaacccgcc
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
tgagtgcaag
gaccccgacc
gagaggggeea
cggacagtgc
gcgctgacgt
cgcgeegecg
cgcgaccatc
ggaggagtcg
ccgecggctcc
agcaagccgc
acgeggeess

cagtcctccc

Made in Lab - Expression cassette

ggcaaagccc
cagagaggga
atgctactta
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
tgggttttag
cactggacaa
ggggaaacag
cttcgccccc
cactcgccgg
ccggeccagc
tgcgectgegg
tgtcgtgect
tggccagacc
caccatgaaa
aggctgtgag

aggagactct

gggcgteggg

gtggccaact
tctacgtact
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
gaccaggatg
gcacccaacc
gatgcggcga
gcetggeggce
tcccccgcaa
cggaccgcac
cgeccggegac
gagagcgcag
acccctagga

ggtcaagaaa

cgggagcccc

gtggggcteg

cgacctttgg
ccatcactag
ctggagacgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
aggcgggetsg
cccattcccc
ggcgegtgeg
gcgegecacc
actccccttc
cacgcgaggc
tcagcgctgc
ctgtgctcct
cccecctgecc
tgaatgcaac
agagcttgac

ctgtcattct

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



gcacactgac
caacagcgcc
ggtacagtgc
ggatgatgtt
gactagtgca
agtagctttg
cgtcaggagc
tttccactta
tggctactcc
cttcaggatt
tgtcctgcag
ggagcctgac
cttctgccgg
ctcaggaaca
cgaagcagcc
accagtggaa
cgagtggtgc
cgacgtgtag
gactggtatt
tttgtatcat
gttgctgtct
tgtgtttgct
cgggactttc
ccgectgetgg

gctgacgtcc

agcaggaagg
tatgtgtatt
agcacctgca
ttaattccaa
gaatttttct
cacctgatcg
cccgtectgg
tactgtgtga
ctgccttgtg
ctgggagaag
atgggegscs
cagaggaaag
gaatgtaaag
actactcagg
tccaaagaaa
aaaaatggag
tggaactgtg
taatggattc
cttaactatg
gctattgcett
ctttatgagg
gacgcaaccc
gctttccccc
acaggggctc

tttccgeggce

actcaccacc
gcaaaggccc
ggcaggcaac
accggatgag
ttaaatgtgg
caacaaatag
ttttccagtg
caagactcaa
tggctggcetg
agcagtacaa
tgttatgccc
tcacctgcga
aagcgtacca
cctacagagt
ccatcaagaa
gctgcatgca
gctgegagtg
ctgttaatca
ttgctccttt
cccgtatggc
agttgtggcc
ccactggttg
tccctattgce

ggctgttggg

tgctcgectg

agctggaagt
ctgtcaaaga
gctcaccttg
tggtgaatgc
agcacacccc
tcggaacatc
caactcccgc
tgatcggcag
tcccaactcc
ccggtaccag

ccgececctggce

agggggcaat
tgaaggggag
cgatgaaaga
aaccaccaag
catgaagtgt
gaaccgcgtc
acctctggat
tacgctatgt
tttcattttc
cgttgtcagg
gggcattgcc
cacggcggaa
cactgacaat

tgttgccacc

ccagcaggta
gtgcagccgg
acccagggtc
caatccccac
acctctgaca
acttgcatta
cacgtgattt
tttgttcacg
ttgattaaag
cagtatggtg
tgtggagegg
ggcctgggcet
tgcagtgccg
gccgecgagce
ccctgtcccc
ccgcagceccc
tgcatggggsg
tacaaaattt
ggatacgctg
tcctecttgt
caacgtggcg
accacctgtc
ctcatcgccg
tccgtggtgt

tggattctgc

gatcaatcta
gaaaactcag
catcttgctg
actgccctgg
aggaaacatc
cgtgcacaga
gcttagactg
accctcaact
agctccatca
cagaggagtg
ggctgctgcec
gtgggtttgc
tatttgaagc
aggctcgtgc
gctgccatgt
agtgcaggct
accactggtt
gtgaaagatt
ctttaatgcc
ataaatcctg
tggtgtgcac
agctcctttc

cctgecttge

tgtcggggaa

gcgggacgtc

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700



cttctgctac
ggctctgegg
ggccgcctcc
tcctactttt
ctataaagaa
ctcggtagcc
ccggecccttc
ctccccagtg
aataaaatta
gaggggests
cccaggctgg
agcaattctc
tggctaattt
ctggcaagcc
gtggtcagac
tgtttgectt
tgttgatttt
taagaaaaat
attatgttga
cttgggactt
gttgcacaat
gtgatatttt
aaatttgtgg

actgggaggc

ggttaatcat

gtcccttcgg
cctctteccgc
ccgcccatgt
caagcctcca
tttggttcat
gttcctcctg
ctggtctttg
cctctecctgg
agttgcatca
gtatggagca
agtgcagtgg
ctgcctcagc
ttatatcttt
atggtaaaat
tatactgaaa
attcctatgt
tacttacaat
cttcagcaaa
aaacataggg
aaaaagtctt
atgttactta
aaaaaacatt
ggccttgtag
agagcttgca

taactacaag

ccctcaatcc
ctcttcgect
atctttttca
agctgtgcect
cttatcagtt
cccgetgggc
aataaattca
ccctggaagt
ttttgtctga
aggggcccaa
cacatttctg
ctcccaagta
agtagagacg
gtaactattt
gcttggtgaa
aaataactga
gtattttaag
tactacctta
tctggggaaa
ttagaggcca
ggtataaatc
ctgtgtaagg
tcccagctac
gtgagcccac

gaacccctag

agcggacctt
tcgccctcag
cctgtgectt
tgggcggctt
gttgaatttt
ctcccaacgg
ttgcctgecc
tgccactcca
ctaggtgtcc
gttgggaaga
ctcactgcaa
gctgtgatta
ggagtctcac
aaggctgctt
tcacaattaa
aatctttgtt
tttgtcactc
gattatgacc
aagggattta
gctcaccaac
aaggattcat
tatttataaa
ttgggaggct
tgcatcagta

tgatggagtt

ccttcccgeg
acgagtcgga
gtttttgect
tggggcatgg
cttcctttgg
gccctcectcec
gggtggcatc
gtgcccacca
ttctataata
aacctgtagg
cctcctcectce
taggtgcaca
catgttggcc
taaattagac
gtacctcaaa
tttcttccta
taaatggtta
ccaaaacaca
aaataagaag
attcagaaca
gtaattttgt
gctctcttct
gaggcaggasg
cgtagataag

ggccactccc

gcctgetgec
tctccctttg
gtgttccgceg
acatagatcc
acgctggagc
cctccttgcea
cctgtgaccc
gccttgtcect
ttatgggets
gcctgegtta
cctgggttca
ccaccaagcc
aggctagtct
taatagcaga
gaactattct
aaaggggtca
tgagcaagtt
tttacttatg
aaaaagaaga
cccagtctgt
cattccttgc
aaaaatacaa
gatttcttga
tagcatggcg

tctctgegeg

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200



ctcgctcget cactgaggcc gggcgaccaa aggtcgcccg acgecccggge tttgecccggg

cggcctcagt gagcgagcga gcgcgcagec taattaagge c

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

56
4301
DNA

<220>
<223>

<400> 56
gcgegetcegc

tcgcccggcec
gggttccttg
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
actgcagagg
ggggtgcecta
aaattgcgca
cactgccagc
gccgectcag
ccggccacct
gcgagatagg
ctcagtctgc

gggcaccgcg

caagtcgcag

tcgctcactg
tcagtgagcg
tagttaatga
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
gccctgegta
cctgacgacc
tcccctatca
ttcagcaccg
cactgaaggc
tggtcgegtc
ggggcacges
ggtgggcagc
cagtccgccc

gggaattcaa

Artificial Sequene

aggccgececg
agcgagcegceg
ttaacccgcc
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
tgagtgcaag
gaccccgacc
gagaggggeea
cggacagtgc
gcgctgacgt
cgcgeegecg
cgcgaccatc
ggaggagtcg
ccgeggctcc

agcaagccgc

Made in Lab - Expression cassette

ggcaaagccc
cagagaggga
atgctactta
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
tgggttttag
cactggacaa
ggggaaacag
cttcgeccccc
cactcgccgg
ccggeccagc
tgcgectgegg
tgtcgtgect
tggccagacc

caccatgaaa

gggcgteggg

gtggccaact
tctacgtact
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
gaccaggatg
gcacccaacc
gatgcggcga
gcetggeggce
tcccccgcaa
cggaccgcac
cgceggegac
gagagcgcag
acccctagga

ggtcaagaga

cgacctttgg
ccatcactag
ctggagacgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
aggcgggetsg
cccattcccc
ggcgegtgeg
gcgegecacc
actccccttc
cacgcgaggc
tcagcgctgc
ctgtgctcct
cccecctgecc

tgaacgccac

4260

4301

60

120

180

240

300

360

420

480
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600
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720

780

840

900

960

1020

1080



tggtggagat
cagagtggac
gcacactgac
caactccgcc
agtgcagtgc
ggatgatgtc
aacctcggcc
ggtggccctt
tgttcgectct
cttccacctg
gggctactcc
cttccggatc
tgtcctccaa
ggaacctgac
cttctgtcgg
ctcagggacc
cgaagcggcc
gcctgtggaa
tgaatggtgc
tgatgtgtga
gactggtatt
tttgtatcat
gttgctgtct
tgtgtttgct

cgggactttc

gaccccagga
ctcagctcct
agccgcaagg
tatgtgtact
agcacttgca
ctgatcccca
gagttcttct
cacctcattg
ccggtgetgg
tactgtgtga
ttgccttgtg
ctgggagagg
atgggeggasg
cagcggaagg
gagtgcaagg
accacacaag
tccaaggaga
aagaatggag
tggaactgtg
taatggattc
cttaactatg
gctattgcett
ctttatgagg
gacgcaaccc

gctttccccc

atgcagctgg
ctgtcctccc
attccccccc
gcaagggacc
gacaagccac
accggatgtc
tcaaatgtgg
ccaccaactc
tgttccagtg
ccagactgaa
tggctggctg
aacagtacaa
tgctgtgccc
tcacttgcga
aggcctacca
cctacagagt
ctatcaagaa
gctgcatgca
gctgcgagtg
ctgttaatca
ttgctccttt
cccgtatggc
agttgtggcc
ccactggttg

tccctattgce

gggctgtgaa
gggagactcc
tgcgggttca
ctgccagagg
cctgaccctg
aggggaatgc
agcccacccc
ccgcaacatc
caactcccga
tgacaggcag
ccccaactcc
cagataccag

ccggectggt

gggtggaaac
cgaaggagaa
ggatgagagg
aaccaccaag
catgaagtgc
gaacagagtg
acctctggat
tacgctatgt
tttcattttc
cgttgtcagg
gggcattgcc

cacggcggaa

cgggaacctc

gtgggactgg
ccagctggac
gtgcagccgg
acccagggcc
caaagccctc
acctcggaca
acctgtatca
cacgtgatct
tttgtccacg

ctgatcaagg

cagtacgggsg
tgtggagctg
ggcctgggcet
tgctccgegg
gcagcggagc
ccatgcccta
ccccagcecac
tgtatggggs
tacaaaattt
ggatacgctg
tcctecttgt
caacgtggcg
accacctgtc

ctcatcgccg

agagcctgac
cagtcattct
ggtccatcta
gaaagctcag
catcctgctg
actgccctgg
aggaaacctc
cttgcactga
gcctggactg
acccccaact
agttgcacca
cagaggaatg
gcctectgec
gtggcttcgc
tgtttgaagc
aggcccgegce
ggtgccatgt
agtgccgcct
accactggtt
gtgaaagatt
ctttaatgcc
ataaatcctg
tggtgtgcac
agctcctttc

cctgecttgc

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580



ccgectgetgg
gctgacgtcc
cttctgctac
ggctctgegg
ggccgcectcc
tcctactttt
ctataaagaa
ctcggtagcc
ccggecccttc
ctccccagtg
aataaaatta
gaggegesets
cccaggctgg
agcaattctc
tggctaattt
ctggcaagcc
gtggtcagac
tgtttgectt
tgttgatttt
taagaaaaat
attatgttga
cttgggactt
gttgcacaat
gtgatatttt

aaatttgtgg

acaggggctc
tttccgeggce
gtcccttcgg
cctcttccgc
ccgcccatgt
caagcctcca
tttggttcat
gttcctcctg
ctggtctttg
cctctecctgg
agttgcatca
gtatggagca
agtgcagtgg
ctgcctcagc
ttatatcttt
atggtaaaat
tatactgaaa
attcctatgt
tacttacaat
cttcagcaaa
aaacataggg
aaaaagtctt
atgttactta
aaaaaacatt

ggccttgtag

ggctgttggg
tgctcgectg
ccctcaatcc
ctcttcgect
atctttttca
agctgtgcect
cttatcagtt
cccgetgggc
aataaattca
ccctggaagt
ttttgtctga
aggggcccaa
cacatttctg
ctcccaagta
agtagagacg
gtaactattt
gcttggtgaa
aaataactga
gtattttaag
tactacctta
tctggggaaa
ttagaggcca
ggtataaatc
ctgtgtaagg

tcccagctac

cactgacaat
tgttgccacc
agcggacctt
tcgccctcag
cctgtgectt
tgggcggctt
gttgaatttt
ctcccaacgg
ttgcctgccc
tgccactcca
ctaggtgtcc
gttgggaaga
ctcactgcaa
gctgtgatta
ggagtctcac
aaggctgctt
tcacaattaa
aatctttgtt
tttgtcactc
gattatgacc
aagggattta
gctcaccaac
aaggattcat

tatttataaa

ttgggaggct

tccgtggtgt
tggattctgc
ccttcccgeg
acgagtcgga
gtttttgect
tggggcatgg
cttcctttgg
gccctcectcec
gggtggcatc
gtgcccacca
ttctataata
aacctgtagg
cctcctcectce
taggtgcaca
catgttggcc
taaattagac
gtacctcaaa
tttcttccta
taaatggtta
ccaaaacaca
aaataagaag
attcagaaca
gtaattttgt

gctctcttct

gaggcaggag

tgtcggggaa
gcgggacgtc
gcctgetgcec
tctccctttg
gtgttccgceg
acatagatcc
acgctggagc
cctccttgcea
cctgtgaccc
gccttgtect
ttatggggtse
gcctgegtta
cctgggttca
ccaccaagcc
aggctagtct
taatagcaga
gaactattct
aaaggggtca
tgagcaagtt
tttacttatg
aaaaagaaga
cccagtctgt
cattccttgc
aaaaatacaa

gatttcttga

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080



actgggaggc agagcttgca gtgagcccac tgcatcagta

ggttaatcat taactacaag gaacccctag tgatggagtt

ctcgctcget cactgaggcc gggcgaccaa aggtcgececg

cggcctcagt gagcgagcga gcgcgcagec taattaaggce

<210> 57
<211>
<212>
<213>

<220>
<223>

<400> 57
gcgegcetcegc

tcgcccggcec
gggttccttg
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
actgcagagg
ggggtgcecta
aaattgcgca
cactgccagc
gccgectcag
ccggccacct
gcgagatagg

ctcagtctgc

4104
DNA
Artificial Sequence

tcgctcactg
tcagtgagcg
tagttaatga
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
gccctgegta
cctgacgacc
tcccctatca
ttcagcaccg
cactgaaggc
tggtcgegtc
ggggcracges

ggtgggcagc

aggccgececg
agcgagcgceg
ttaacccgcc
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
tgagtgcaag
gaccccgacc
gagagggeea
cggacagtgc
gcgctgacgt
cgcgeegecg
cgcgaccatc

ggaggagtcg

Made in Lab - Expression cassette

ggcaaagccc
cagagaggga
atgctactta
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
tgggttttag
cactggacaa
ggggaaacag
cttcgeccccc
cactcgccgg
ccggeccagc
tgcgectgegg

tgtcgtgect

cgtagataag
ggccactccc

acgcccgggc

C

gggcgteggg

gtggccaact
tctacgtact
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
gaccaggatg
gcacccaacc
gatgcggcga
gcctggeggce
tcccccgcaa
cggaccgcac
cgccggegac

gagagcgcag

tagcatggcg
tctctgegeg

tttgcccggg

cgacctttgg
ccatcactag
ctggagacgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
aggcgggests
cccattcccc
ggcgegtgeg
gecgegecacc
actccccttc
cacgcgaggc
tcagcgctgc

ctgtgctcct

4140

4200

4260

4301

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



gggeaccgeg
caagtcgcag
attgcaaagg
gcaggeaggc
caaaccggat
tctttaaatg
tcgcaacaaa
tggttttcca
tgacaagact
gtgtggctgg
aagagcagta
gcgtgttatg
aagtcacctg
aagaagcgta
aggcctacag
aaaccatcaa
gaggctgcat
gtggctgcga
ttcctgttaa
atgttgctcc
cttcccgtat
aggagttgtg
cccccactgg
ccctccctat

ctcggectgtt

cagtccgccc
gggaattcaa
cccctgtcaa
aacgctcacc
gagtggtgaa
tggagcacac
tagtcggaac
gtgcaactcc
caatgatcgg
ctgtcccaac
caaccggtac
cccccgecct
cgaagggesc
ccatgaaggg
agtcgatgaa
gaaaaccacc
gcacatgaag
gtggaaccgc
tcaacctctg
ttttacgcta
ggctttcatt
gcccgttgtc
ttggggcatt
tgccacggceg

gggcactgac

ccgecggctcc
agcaagccgc
agagtgcagc
ttgacccagg
tgccaatccc
cccacctctg
atcacttgca
cgccacgtga
cagtttgttc
tccttgatta
cagcagtatg
ggctgtggag
aatggcctgg
gagtgcagtg
agagccgccg
aagccctgtc
tgtccgcagc
gtctgcatgg
gattacaaaa
tgtggatacg
ttctcctect
aggcaacgtg
gccaccacct
gaactcatcg

aattccgtgg

tggccagacc
caccatgaat
cgggaaaact
gtccatcttg
cacactgccc
acaaggaaac
ttacgtgcac
tttgcttaga
acgaccctca
aagagctcca
gtgcagagga
cggggetgcet
gctgtgggtt
ccgtatttga
agcaggctcg
cccgctgceca
cccagtgcag
gggaccactg
tttgtgaaag
ctgctttaat
tgtataaatc
gcgtggtgtg
gtcagctcct

ccgecctgect

tgttgtcggg

acccctagga
ctacaacagc
cagggtacag
ctgggatgat
tgggactagt
atcagtagct
agacgtcagg
ctgtttccac
acttggctac
tcacttcagg
gtgtgtcctg
gccggagcect
tgccttctgce
agcctcagga
tgccgaagca
tgtaccagtg
gctcgagtgg
gttcgacgtg
attgactggt
gcctttgtat
ctggttgctg
cactgtgttt
ttccgggact
tgcccgetgce

gaagctgacg

ccccctgecc
gcctatgtgt
tgcagcacct
gttttaattc
gcagaatttt
ttgcacctga
agccccgtcc
ttatactgtg
tccctgectt

attctgggag

cagatgggesg
gaccagagga
cgggaatgta
acaactactc
gcctccaaag
gaaaaaaatg
tgctggaact
tagtaatgga
attcttaact
catgctattg
tctctttatg
gctgacgcaa
ttcgctttcc

tggacagggsg

tcctttecgce

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460



ggctgctcgc
cggccctcaa
cgcctcttceg
tgtatctttt
ccaagctgtg
catcttatca
ctgcccgcetg
ttgaataaat
tggccctgga
tcattttgtc
gcaaggggcc
tggcacattt
agcctcccaa
tttagtagag
aatgtaacta
aaagcttggt
tgtaaataac
aatgtatttt
aaatactacc
gggtctgges
cttttagagg
ttaggtataa
attctgtgta
tagtcccagc

gcagtgagcc

ctgtgttgcc
tccagcggac
ccttcgecct
tcacctgtgc
ccttgggegs
gttgttgaat
ggcctcccaa
tcattgcctg
agttgccact
tgactaggtg
caagttggga
ctgctcactg
gtagctgtga
acgggagtct
tttaaggctg
gaatcacaat
tgaaatcttt
aagtttgtca
ttagattatg
aaaaagggat
ccagctcacc
atcaaggatt
aggtatttat
tacttgggag

cactgcatca

acctggattc
cttccttccc
cagacgagtc
cttgtttttg
ctttggggca
tttcttectt
cgggccctcc
cccgggtggc
ccagtgccca
tccttctata
agaaacctgt
caacctcctc
ttataggtgc
caccatgttg
ctttaaatta
taagtacctc
gtttttcttc
ctctaaatgg
accccaaaac
ttaaaataag
aacattcaga
catgtaattt
aaagctctct
gctgaggceag

gtacgtagat

tgcgegggac
gcggectget
ggatctccct
cctgtgttcc
tggacataga
tggacgctgg
tcccctectt
atccctgtga
ccagccttgt
atattatggg
agggectgeg
ctccctgggt
acaccaccaa
gccaggctag
gactaatagc
aaagaactat
ctaaaagggg
ttatgagcaa
acatttactt
aagaaaaaga
acacccagtc
tgtcattcct
tctaaaaata
gaggatttct

aagtagcatg

gtccttctgc
gccggctctg
ttgggccgcc
gcgtcctact
tccctataaa
agcctcggta
gcaccggcecc
cccctcccca
cctaataaaa
gtggaggsss
ttacccaggc
tcaagcaatt
gcctggctaa
tctctggcaa
agagtggtca
tecttgtttgce
tcatgttgat
gtttaagaaa
atgattatgt
agacttggga
tgtgttgcac
tgcgtgatat
caaaaatttg
tgaactggga

gcgggttaat

tacgtccctt
cggcctcttc
tccccgecca
tttcaagcct
gaatttggtt
gccgttcectc
ttcctggtct
gtgcctctcc
ttaagttgca
gtggtatgga
tggagtgcag
ctcctgectc
tttttatatc
gccatggtaa
gactatactg
cttattccta
ttttacttac
aatcttcagc
tgaaaacata
cttaaaaagt
aatatgttac
tttaaaaaac
tggggcectty
ggcagagctt

cattaactac

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960



aaggaacccc tagtgatgga gttggccact ccctctctge gecgectcgetc gctcactgag 4020

gccgggegac caaaggtcge ccgacgecccg ggetttgece gggeggectc agtgagegag 4080
cgagcgcgca gcctaattaa ggcc 4104
<210> 58

<211> 4104

<212> DNA

<213> Artificial Sequence

<220>

<223> Made in Lab - Expression cassette

<400> 58

gcgegetcge tcgctcactg aggeccgececcg ggcaaagecc gggegtecggg cgacctttgg 60
tcgcccggec tcagtgagecg agcgagcgeg cagagaggga gtggccaact ccatcactag 120
gggttccttg tagttaatga ttaacccgcc atgctactta tctacgtact ctggagacgc 180
gttacataac ttacggtaaa tggcccgcct ggctgaccgc ccaacgaccc ccgcccattg 240
acgtcaataa tgacgtatgt tcccatagta acgccaatag ggactttcca ttgacgtcaa 300
tgggtggagt atttacggta aactgcccac ttggcagtac atcaagtgta tcatatgcca 360
agtacgcccc ctattgacgt caatgacggt aaatggcccg cctggcatta tgcccagtac 420
atgaccttat gggactttcc tacttggcag tacatctacg tattagtcat cgctattacc 480
actgcagagg gccctgecgta tgagtgcaag tgggttttag gaccaggatg aggcggggtsg 540
ggggtgccta cctgacgacc gaccccgacc cactggacaa gcacccaacc cccattcccc 600
aaattgcgca tcccctatca gagaggggga ggggaaacag gatgcggega ggegegtgeg 660
cactgccagc ttcagcaccg cggacagtgc cttcgccccc gecectggegge gecgecgecacc 720
gccgecctcag cactgaagge gecgectgacgt cactcgececgg tcccccgcaa actccccttc 780
ccggccacct tggtcgegtc cgecgecgecg ccggecccage cggaccgcac cacgcgaggce 840
gcgagatagg ggggcacggg cgcgaccatc tgecgetgegg cgecggegac tcagegetgc 900
ctcagtctgc ggtgggcagec ggaggagtcg tgtcgtgecct gagagcgcag ctgtgetcect 960
gggcaccgcg cagtccgccc ccgeggetecc tggccagacc acccctagga ccccctgecc 1020



caagtcgcag
actgcaaggg
gcagacaagc
ccaaccggat
tcttcaaatg
ttgccaccaa
tggtgttcca
tgaccagact
gtgtggctgg
aggaacagta
gagtgctgtg
aggtcacttg
aggaggccta
aagcctacag
agactatcaa
gaggctgcat
gtggctgega
ttcctgttaa
atgttgctcc
cttcccgtat
aggagttgtg
cccccactgg
ccctccctat
ctcggectgtt

ggctgctcgc

gggaattcaa
accctgccag
caccctgacc
gtcaggggaa
tggagcccac
ctcccgcaac
gtgcaactcc
gaatgacagg
ctgccccaac
caacagatac
cccccggect
cgagggtgga
ccacgaagga
agtggatgag
gaaaaccacc
gcacatgaag
gtggaacaga
tcaacctctg
ttttacgcta
ggctttcatt
gcccgttgtc
ttggggcatt
tgccacggceg
gggcactgac

ctgtgttgcc

agcaagccgc
agggtgcagc
ctgacccagg
tgccaaagcc
cccacctcgg
atcacctgta
cgacacgtga
cagtttgtcc
tccctgatca
cagcagtacg
ggttgtggag
aacggcctgg
gaatgctccg
agggcagegg
aagccatgcc
tgcccccagce
gtgtgtatgg
gattacaaaa
tgtggatacg
ttctcctect
aggcaacgtg
gccaccacct
gaactcatcg
aattccgtgg

acctggattc

caccatgcat
cgggaaagct
gcccatcctg
ctcactgccc
acaaggaaac
tcacttgcac
tctgcctgga
acgaccccca
aggagttgca
gggcagagga
ctggcctcct
gctgtggcett
cggtgtttga
agcaggcccg
ctaggtgcca
cacagtgccg
gggaccactg
tttgtgaaag
ctgctttaat
tgtataaatc
gcgtggtgtg
gtcagctcct
ccgecctgect
tgttgtcggg

tgcgcgggac

ctacaactcc
cagagtgcag
ctgggatgat
tggaacctcg
ctcggtggcc
tgatgttcgc
ctgcttccac
actgggctac
ccacttccgg
atgtgtcctc
gccggaacct
cgccttcectgt
agcctcaggg
cgccgaagceg
tgtgcctgtg
ccttgaatgg
gtttgatgtg
attgactggt
gcctttgtat
ctggttgctg
cactgtgttt
ttccgggact
tgcccgetgce
gaagctgacg

gtccttctgc

gcctatgtgt
tgcagcactt
gtcctgatcc
gccgagttct
cttcacctca
tctccggtgce
ctgtactgtg
tccttgectt

atcctgggag

caaatggggs
gaccagcgga
cgggagtgca
accaccacac
gcctccaagg
gaaaagaatg
tgctggaact
tgataatgga
attcttaact
catgctattg
tctctttatg
gctgacgcaa
ttcgctttcc
tggacagggsg
tcctttecgce

tacgtccctt

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520



cggccctcaa
cgcctcttceg
tgtatctttt
ccaagctgtg
catcttatca
ctgcccgcetg
ttgaataaat
tggccctgga
tcattttgtc
gcaaggggcc
tggcacattt
agcctcccaa
tttagtagag
aatgtaacta
aaagcttggt
tgtaaataac
aatgtatttt
aaatactacc
gggtctgges
cttttagagg
ttaggtataa
attctgtgta
tagtcccagc
gcagtgagcc

aaggaacccc

tccagcggac
ccttcgecct
tcacctgtgc
ccttgggegsg
gttgttgaat
ggcctcccaa
tcattgcctg
agttgccact
tgactaggtg
caagttggga
ctgctcactg
gtagctgtga
acgggagtct
tttaaggctg
gaatcacaat
tgaaatcttt
aagtttgtca
ttagattatg
aaaaagggat
ccagctcacc
atcaaggatt
aggtatttat
tacttgggag
cactgcatca

tagtgatgga

cttccttccc
cagacgagtc
cttgtttttg
ctttggggca
tttcttectt
cgggccctcc
cccgggtggc
ccagtgccca
tccttctata
agaaacctgt
caacctcctc
ttataggtgc
caccatgttg
ctttaaatta
taagtacctc
gtttttcttc
ctctaaatgg
accccaaaac
ttaaaataag
aacattcaga
catgtaattt
aaagctctct
gctgaggceag
gtacgtagat

gttggccact

gcggectget
ggatctccct
cctgtgttcc
tggacataga
tggacgctgg
tcccctectt
atccctgtga
ccagccttgt
atattatggg
agggectgeg
ctccctgggt
acaccaccaa
gccaggctag
gactaatagc
aaagaactat
ctaaaagggg
ttatgagcaa
acatttactt
aagaaaaaga
acacccagtc
tgtcattcct
tctaaaaata
gaggatttct
aagtagcatg

ccctctcectge

gccggctctg
ttgggccgcc
gcgtcctact
tccctataaa
agcctcggta
gcaccggecc
cccctcccca
cctaataaaa
gtggagggss
ttacccaggc
tcaagcaatt
gcctggctaa
tctctggcaa
agagtggtca
tecttgtttgce
tcatgttgat
gtttaagaaa
atgattatgt
agacttggga
tgtgttgcac
tgcgtgatat
caaaaatttg
tgaactggga
gcgggttaat

gcgctcgcetc

cggcctcttc
tccccgecca
tttcaagcct
gaatttggtt
gccgttcectc
ttcctggtct
gtgcctctcc
ttaagttgca
gtggtatgga
tggagtgcag
ctcctgectc
tttttatatc
gccatggtaa
gactatactg
cttattccta
ttttacttac
aatcttcagc
tgaaaacata
cttaaaaagt
aatatgttac
tttaaaaaac
tggggecttg
ggcagagctt
cattaactac

gctcactgag

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020



gccgggegac caaaggtcge ccgacgecccg ggetttgece gggeggectc agtgagegag 4080
cgagcgcgca gcctaattaa ggcc 4104
<210> 59

<211> 735

<212> PRT

<213> Adeno-associated virus 2

<400> 59

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

Asp Ala Glu Phe Gln 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 Val Glu Pro Asp Ser Ser Ser Gly Thr Gly
145 150 155 160



Lys

Gly

Ala

Ala

Ser

225

Thr

Tyr

Phe

Cys

Gly

305

Lys

Thr

Ala

Asp

Ala

Pro

210

Gly

Thr

Lys

Gly

His

290

Phe

Glu

Ser

Gly

Ala

Pro

195

Met

Asn

Ser

Gln

Tyr

275

Phe

Arg

Val

Thr

Gln

Asp

180

Ser

Ala

Trp

Thr

Ile

260

Ser

Ser

Pro

Thr

Val
340

Gln

165

Ser

Gly

Asp

His

Arg

245

Ser

Thr

Pro

Lys

Gln

325

Gln

Pro

Val

Leu

Asn

Cys

230

Thr

Ser

Pro

Arg

Arg

310

Asn

Val

Ala

Pro

Gly

Asn

215

Asp

Trp

Gln

Trp

Asp

295

Leu

Asp

Phe

Arg

Asp

Thr

200

Glu

Ser

Ala

Ser

Gly

280

Trp

Asn

Gly

Thr

Lys

Pro

185

Asn

Gly

Thr

Leu

Gly

265

Tyr

Gln

Phe

Thr

Asp
345

Arg

170

Gln

Thr

Ala

Trp

Pro

250

Ala

Phe

Arg

Lys

Thr

330

Ser

Leu

Pro

Met

Asp

Met

235

Thr

Ser

Asp

Leu

Leu

315

Thr

Glu

Asn

Leu

Ala

Gly

220

Gly

Tyr

Asn

Phe

Ile

300

Phe

Ile

Tyr

Phe

Gly

Thr

205

Val

Asp

Asn

Asp

Asn

285

Asn

Asn

Ala

Gln

Gly

Gln

190

Gly

Gly

Arg

Asn

Asn

270

Arg

Asn

Ile

Asn

Leu
350

Gln

175

Pro

Ser

Asn

Val

His

255

His

Phe

Asn

Gln

Asn

335

Pro

Thr

Pro

Gly

Ser

Ile

240

Leu

Tyr

His

Trp

Val

320

Leu

Tyr



Val

Val

Gln

385

Gln

Asp

Leu

Asn

Ala

465

Pro

Asn

Arg

Asp

Gln
545

Leu

Phe

370

Ala

Met

Val

Met

Thr

450

Gly

Cys

Ser

Asp

Glu

530

Gly

Gly

355

Met

Val

Leu

Pro

Asn

435

Pro

Ala

Tyr

Glu

Ser

515

Glu

Ser

Ser

Val

Gly

Arg

Phe

420

Pro

Ser

Ser

Arg

Tyr

500

Leu

Lys

Glu

Ala

Pro

Arg

Thr

405

His

Leu

Gly

Asp

Gln

485

Ser

Val

Phe

Lys

His

Gln

Ser

390

Gly

Ser

Ile

Thr

Ile

470

Gln

Trp

Asn

Phe

Thr
550

Gln

Tyr

375

Ser

Asn

Ser

Asp

Thr

455

Arg

Arg

Thr

Pro

Pro

535

Asn

Gly

360

Gly

Phe

Asn

Tyr

Gln

440

Thr

Asp

Val

Gly

Gly

520

Gln

Val

Cys

Tyr

Tyr

Phe

Ala

425

Tyr

Gln

Gln

Ser

Ala

505

Pro

Ser

Asp

Leu

Leu

Cys

Thr

410

His

Leu

Ser

Ser

Lys

490

Thr

Ala

Gly

Ile

Pro

Thr

Leu

395

Phe

Ser

Tyr

Arg

Arg

475

Thr

Lys

Met

Val

Glu
555

Pro

Leu

380

Glu

Ser

Gln

Tyr

Leu

460

Asn

Ser

Tyr

Ala

Leu

540

Lys

Phe

365

Asn

Tyr

Tyr

Ser

Leu

445

Gln

Trp

Ala

His

Ser

525

Ile

Val

Pro

Asn

Phe

Thr

Leu

430

Ser

Phe

Leu

Asp

Leu

510

His

Phe

Met

Ala

Gly

Pro

Phe

415

Asp

Arg

Ser

Pro

Asn

495

Asn

Lys

Gly

Ile

Asp

Ser

Ser

400

Glu

Arg

Thr

Gln

Gly

480

Asn

Gly

Asp

Lys

Thr
560



Asp

Gly

Ala

Arg

Asp

625

His

Pro

Tyr

Glu

Asn

705

Ser

Glu

Ser

Asp

Asp

610

Gly

Pro

Ser

Ser

Asn

690

Lys

Glu

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

Glu

Val

Val

595

Val

His

Pro

Thr

Thr

675

Ser

Ser

Pro

60
736
PRT

Glu

Ser

580

Asn

Tyr

Phe

Pro

Thr

660

Gly

Lys

Val

Arg

Ile

565

Thr

Thr

Leu

His

Gln

645

Phe

Gln

Arg

Asn

Pro
725

Arg

Asn

Gln

Gln

Pro

630

Ile

Ser

Val

Trp

Val

710

Ile

Adeno-associated

Thr

Leu

Gly

Gly

615

Ser

Leu

Ala

Ser

Asn

695

Asp

Gly

Thr

Gln

Val

600

Pro

Pro

Ile

Ala

Val

680

Pro

Phe

Thr

virus 9

Asn

Arg

585

Leu

Ile

Leu

Lys

Lys

665

Glu

Glu

Thr

Arg

Pro

570

Gly

Pro

Trp

Met

Asn

650

Phe

Ile

Ile

Val

Tyr
730

Val

Asn

Gly

Ala

Gly

635

Thr

Ala

Glu

Gln

Asp

715

Leu

Ala

Arg

Met

Lys

620

Gly

Pro

Ser

Trp

Tyr

700

Thr

Thr

Thr

Gln

Val

605

Ile

Phe

Val

Phe

Glu

685

Thr

Asn

Arg

Glu

Ala

590

Trp

Pro

Gly

Pro

Ile

670

Leu

Ser

Gly

Asn

Gln

575

Ala

Gln

His

Leu

Ala

655

Thr

Gln

Asn

Val

Leu
735

Tyr

Thr

Asp

Thr

Lys

640

Asn

Gln

Lys

Tyr

Tyr
720



<400>

60

Met Ala Ala

1

Glu

Lys

Gly

Val

65

Gln

Asp

Asn

Leu

Pro

145

Lys

Gly

Gly

Ala

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ser

Asp

Ile

Asn

35

Lys

Ala

Leu

Glu

Gly

115

Leu

Glu

Gly

Thr

Asp

Arg

20

Gln

Tyr

Ala

Lys

Phe

100

Arg

Val

Gln

Ala

Glu
180

Gly

Glu

Gln

Leu

Asp

Ala

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Tyr

Trp

His

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Leu

Trp

Gln

Pro

55

Ala

Asp

Arg

Phe

Ala

135

Gln

Ala

Pro

Pro

Ala

Asp

40

Gly

Ala

Asn

Leu

Gln

120

Ala

Glu

Lys

Asp

Asp

Leu

25

Asn

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro
185

Trp

10

Lys

Ala

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Leu

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Glu

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asn

Ile

Asp

Ala

Leu

45

Lys

Lys

Tyr

Ser

Leu

125

Gly

Ala

Phe

Gly

Asn

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Glu
190

Leu

15

Gln

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Ile

Gln

175

Pro

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro



Ala

Ala

Ser

225

Thr

Tyr

Ala

Phe

Asn

305

Gln

Asn

Pro

Ala

Gly

Ala

Pro

210

Gly

Thr

Lys

Tyr

His

290

Trp

Val

Leu

Tyr

Asp

370

Ser

Pro

195

Val

Asn

Ser

Gln

Phe

275

Cys

Gly

Lys

Thr

Val

355

Val

Gln

Ser

Ala

Trp

Thr

Ile

260

Gly

His

Phe

Glu

Ser

340

Leu

Phe

Ala

Gly

Asp

His

Arg

245

Ser

Tyr

Phe

Arg

Val

325

Thr

Gly

Met

Val

Val

Asn

Cys

230

Thr

Asn

Ser

Ser

Pro

310

Thr

Val

Ser

Ile

Gly

Gly

Asn

215

Asp

Trp

Ser

Thr

Pro

295

Lys

Asp

Gln

Ala

Pro

375

Arg

Ser

200

Glu

Ser

Ala

Thr

Pro

280

Arg

Arg

Asn

Val

His

360

Gln

Ser

Leu

Gly

Gln

Leu

Ser

265

Trp

Asp

Leu

Asn

Phe

345

Glu

Tyr

Ser

Thr

Ala

Trp

Pro

250

Gly

Gly

Trp

Asn

Gly

330

Thr

Gly

Gly

Phe

Met

Asp

Leu

235

Thr

Gly

Tyr

Gln

Phe

315

Val

Asp

Cys

Tyr

Tyr

Ala

Gly

220

Gly

Tyr

Ser

Phe

Arg

300

Lys

Lys

Ser

Leu

Leu

380

Cys

Ser

205

Val

Asp

Asn

Ser

Asp

285

Leu

Leu

Thr

Asp

Pro

365

Thr

Leu

Gly

Gly

Arg

Asn

Asn

270

Phe

Ile

Phe

Ile

Tyr

350

Pro

Leu

Glu

Gly

Ser

Val

His

255

Asp

Asn

Asn

Asn

Ala

335

Gln

Phe

Asn

Tyr

Gly

Ser

Ile

240

Leu

Asn

Arg

Asn

Ile

320

Asn

Leu

Pro

Asp

Phe



385

Pro

Phe

Asp

Lys

Val

465

Gly

Asn

Gly

Glu

Lys

545

Thr

Tyr

Ser

Glu

Arg

Thr

450

Ala

Pro

Asn

Arg

Gly

530

Gln

Asn

Gly

Gln

Asn

Leu

435

Ile

Gly

Ser

Ser

Asn

515

Glu

Gly

Glu

Gln

Met

Val

420

Met

Asn

Pro

Tyr

Glu

500

Ser

Asp

Thr

Glu

Val
580

Leu

405

Pro

Asn

Gly

Ser

Arg

485

Phe

Leu

Arg

Gly

Glu

565

Ala

390

Arg

Phe

Pro

Ser

Asn

470

Gln

Ala

Met

Phe

Arg

550

Ile

Thr

Thr

His

Leu

Gly

455

Met

Gln

Trp

Asn

Phe

535

Asp

Lys

Asn

Gly

Ser

Ile

440

Gln

Ala

Arg

Pro

Pro

520

Pro

Asn

Thr

His

Asn

Ser

425

Asp

Asn

Val

Val

Gly

505

Leu

Val

Thr

Gln
585

Asn

410

Tyr

Gln

Gln

Gln

Ser

490

Ala

Pro

Ser

Asp

Asn

570

Ser

395

Phe

Ala

Tyr

Gln

Gly

475

Thr

Ser

Ala

Gly

Ala

555

Pro

Ala

Gln

His

Leu

Thr

460

Arg

Thr

Ser

Met

Ser

540

Asp

Val

Gln

Phe

Ser

Tyr

445

Leu

Asn

Val

Trp

Ala

525

Leu

Lys

Ala

Ala

Ser

Gln

430

Tyr

Lys

Tyr

Thr

Ala

510

Ser

Ile

Val

Thr

Gln
590

Tyr

415

Ser

Leu

Phe

Ile

Gln

495

Leu

His

Phe

Met

Glu

575

Ala

400

Glu

Leu

Ser

Ser

Pro

480

Asn

Asn

Lys

Gly

Ile

560

Ser

Gln



Thr

Asp

Thr

625

Lys

Asp

Gln

Lys

Tyr

705

Tyr

Gly

Arg

610

Asp

His

Pro

Tyr

Glu

690

Tyr

Ser

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

<220>
<223>

<400>

Trp

595

Asp

Gly

Pro

Pro

Ser

675

Asn

Lys

Glu

61
743
PRT

Val

Val

Asn

Pro

Thr

660

Thr

Ser

Ser

Pro

Gln

Tyr

Phe

Pro

645

Ala

Gly

Lys

Asn

Arg
725

Asn

Leu

His

630

Gln

Phe

Gln

Arg

Asn

710

Pro

Gln

Gln

615

Pro

Ile

Asn

Val

Trp

695

Val

Ile

Artificial Sequence

Gly

600

Gly

Ser

Leu

Lys

Ser

680

Asn

Glu

Gly

Ile

Pro

Pro

Ile

Asp

665

Val

Pro

Phe

Thr

Leu

Ile

Leu

Lys

650

Lys

Glu

Glu

Ala

Arg
730

Pro

Trp

Met

635

Asn

Leu

Ile

Ile

Val

715

Tyr

Synthetic construct - AAV9 variant

61

Gly

Ala

620

Gly

Thr

Asn

Glu

Gln

700

Asn

Leu

Met

605

Lys

Gly

Pro

Ser

Trp

685

Tyr

Thr

Thr

Val

Ile

Phe

Val

Phe

670

Glu

Thr

Glu

Arg

Trp

Pro

Gly

Pro

655

Ile

Leu

Ser

Gly

Asn
735

Gln

His

Met

640

Ala

Thr

Gln

Asn

Val

720

Leu

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

1

5

10

15



Glu

Lys

Gly

Val

65

Gln

Asp

Asn

Leu

Pro

145

Lys

Gly

Ala

Ala

Gly

Ala

Tyr

50

Asn

Gln

Ala

Leu

Gly

130

Val

Ser

Asp

Ala

Pro

Ile

Asn

35

Lys

Ala

Leu

Glu

Gly

115

Leu

Glu

Gly

Thr

Pro

195

Val

Arg

20

Gln

Tyr

Ala

Lys

Phe

100

Arg

Val

Gln

Ala

Glu

180

Ser

Ala

Glu

Gln

Leu

Asp

Ala

85

Gln

Ala

Glu

Ser

Gln

165

Ser

Gly

Asp

Trp

His

Gly

Ala

70

Gly

Glu

Val

Glu

Pro

150

Pro

Val

Val

Asn

Trp

Gln

Pro

55

Ala

Asp

Arg

Phe

Ala

135

Gln

Ala

Pro

Gly

Asn

Ala

Asp

40

Gly

Ala

Asn

Leu

Gln

120

Ala

Glu

Lys

Asp

Ser

200

Glu

Leu

25

Asn

Asn

Leu

Pro

Lys

105

Ala

Lys

Pro

Lys

Pro

185

Leu

Gly

Lys

Ala

Gly

Glu

Tyr

90

Glu

Lys

Thr

Asp

Arg

170

Gln

Thr

Ala

Pro

Arg

Leu

His

75

Leu

Asp

Lys

Ala

Ser

155

Leu

Pro

Met

Asp

Gly

Gly

Asp

60

Asp

Lys

Thr

Arg

Pro

140

Ser

Asn

Ile

Ala

Gly

Ala

Leu

45

Lys

Lys

Tyr

Ser

Leu

125

Gly

Ala

Phe

Gly

Ser

205

Val

Pro

30

Val

Gly

Ala

Asn

Phe

110

Leu

Lys

Gly

Gly

Glu

190

Gly

Gly

Gln

Leu

Glu

Tyr

His

95

Gly

Glu

Lys

Ile

Gln

175

Pro

Gly

Ser

Pro

Pro

Pro

Asp

80

Ala

Gly

Pro

Arg

Gly

160

Thr

Pro

Gly

Ser



Ser

225

Thr

Tyr

Ala

Phe

Asn

305

Gln

Asn

Pro

Ala

Gly

385

Pro

210

Gly

Thr

Lys

Tyr

His

290

Trp

Val

Leu

Tyr

Asp

370

Ser

Ser

Asn

Ser

Gln

Phe

275

Cys

Gly

Lys

Thr

Val

355

Val

Gln

Gln

Trp

Thr

Ile

260

Gly

His

Phe

Glu

Ser

340

Leu

Phe

Ala

Met

His

Arg

245

Ser

Tyr

Phe

Arg

Val

325

Thr

Gly

Met

Val

Leu
405

Cys

230

Thr

Asn

Ser

Ser

Pro

310

Thr

Val

Ser

Ile

Gly

390

Arg

215

Asp

Trp

Ser

Thr

Pro

295

Lys

Asp

Gln

Ala

Pro

375

Arg

Thr

Ser

Ala

Thr

Pro

280

Arg

Arg

Asn

Val

His

360

Gln

Ser

Gly

Gln

Leu

Ser

265

Trp

Asp

Leu

Asn

Phe

345

Glu

Tyr

Ser

Asn

Trp

Pro

250

Gly

Gly

Trp

Asn

Gly

330

Thr

Gly

Gly

Phe

Asn
410

Leu

235

Thr

Gly

Tyr

Gln

Phe

315

Val

Asp

Cys

Tyr

Tyr

395

Phe

220

Gly

Tyr

Ser

Phe

Arg

300

Lys

Lys

Ser

Leu

Leu

380

Cys

Gln

Asp

Asn

Ser

Asp

285

Leu

Leu

Thr

Asp

Pro

365

Thr

Leu

Phe

Arg

Asn

Asn

270

Phe

Ile

Phe

Ile

Tyr

350

Pro

Leu

Glu

Ser

Val

His

255

Asp

Asn

Asn

Asn

Ala

335

Gln

Phe

Asn

Tyr

Tyr
415

Ile

240

Leu

Asn

Arg

Asn

Ile

320

Asn

Leu

Pro

Asp

Phe

400

Glu



Phe

Asp

Arg

Val

465

Gly

Asn

Gly

Glu

Lys

545

Thr

Tyr

Pro

Leu

Glu

Arg

Thr

450

Ala

Pro

Asn

Arg

Gly

530

Gln

Asn

Gly

Phe

Pro

Asn

Leu

435

Ile

Gly

Ser

Ser

Asn

515

Glu

Gly

Glu

Gln

Lys

595

Gly

Val

420

Met

Asn

Pro

Tyr

Glu

500

Ser

Asp

Thr

Glu

Val

580

Ala

Met

Pro

Asn

Gly

Ser

Arg

485

Phe

Leu

Arg

Gly

Glu

565

Ala

Gln

Val

Phe

Pro

Ser

Asn

470

Gln

Ala

Met

Phe

Arg

550

Ile

Thr

Ala

Trp

His

Leu

Gly

455

Met

Gln

Trp

Asn

Phe

535

Asp

Lys

Asn

Gln

Gln

Ser

Ile

440

Gln

Ala

Arg

Pro

Pro

520

Pro

Asn

Thr

His

Thr

600

Asp

Ser

425

Asp

Asn

Val

Val

Gly

505

Gly

Leu

Val

Thr

Gln

585

Gly

Arg

Tyr

Gln

Gln

Gln

Ser

490

Ala

Pro

Ser

Asp

Asn

570

Ser

Trp

Asp

Ala

Tyr

Gln

Gly

475

Thr

Ser

Ala

Gly

Ala

555

Pro

Ala

Val

Val

His

Leu

Thr

460

Arg

Thr

Ser

Met

Ser

540

Asp

Val

Gln

Gln

Tyr

Ser

Tyr

445

Leu

Asn

Val

Trp

Ala

525

Leu

Lys

Ala

Thr

Asn

605

Leu

Gln

430

Tyr

Lys

Tyr

Thr

Ala

510

Ser

Ile

Val

Thr

Leu

590

Gln

Gln

Ser

Leu

Phe

Ile

Gln

495

Leu

His

Phe

Met

Glu

575

Ala

Gly

Gly

Leu

Ser

Ser

Pro

480

Asn

Asn

Lys

Gly

Ile

560

Ser

Val

Ile

Pro



Ile

625

Leu

Lys

Lys

Glu

Glu

705

Ala

Arg

610

Trp

Met

Asn

Leu

Ile

690

Ile

Val

Tyr

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

<220>
<223>

<400>

Ala

Gly

Thr

Asn

675

Glu

Gln

Asn

Leu

62
7
PRT

Lys

Gly

Pro

660

Ser

Trp

Tyr

Thr

Thr
740

Ile

Phe

645

Val

Phe

Glu

Thr

Glu

725

Arg

Pro

630

Gly

Pro

Ile

Leu

Ser

710

Gly

Asn

615

His

Met

Ala

Thr

Gln

695

Asn

Val

Leu

Artificial Sequence

Peptide insert

62

Thr Leu Ala Val Pro Phe Lys

1

<210>

63

5

Thr

Lys

Asp

Gln

680

Lys

Tyr

Tyr

Asp

His

Pro

665

Tyr

Glu

Tyr

Ser

Gly

Pro

650

Pro

Ser

Asn

Lys

Glu
730

Asn

635

Pro

Thr

Thr

Ser

Ser

715

Pro

620

Phe

Pro

Ala

Gly

Lys

700

Asn

Arg

His

Gln

Phe

Gln

685

Arg

Asn

Pro

Pro

Ile

Asn

670

Val

Trp

Val

Ile

Ser

Leu

655

Lys

Ser

Asn

Glu

Gly
735

Pro
640

Ile

Asp

Val

Pro

Phe

720

Thr



Artificial Sequence

Peptide insert

<211> 7

<212> PRT

<213>

<220>

<223>

<400> 63

Lys Phe Pro

1

<210> 64

<211> 110

<212> PRT

<213> Homo

<400> 64

Met Ala Val

1

Leu Leu Leu

Arg Pro Gly
35

Ala Ala Gly

50

Asn Arg Leu

65

Leu Gln Arg

Gly Arg Ala

<210> 65

<211> 94

Val Ala Leu Thr
5

sapiens

Arg Gln Ala Leu

Arg Phe Thr Gly
20

Pro Ala Ala Gly

Pro Gly Ala Glu
55

Arg Phe Phe Arg
70

Gln Phe Val Vval
85

Val Phe Leu Ala
100

Gly

Lys

Cys

40

Pro

Gln

Arg

Phe

Arg

Pro

25

Val

Arg

Ser

Ala

Gly
105

Gly

10

Gly

Arg

Arg

Val

Trp

90

Leu

Leu

Arg

Gly

Val

Ala

75

Gly

Gly

Gln

Ala

Glu

Gly

60

Gly

Cys

Leu

Leu

Tyr

Arg

45

Leu

Leu

Ala

Gly

Gly

Gly

30

Pro

Gly

Ala

Gly

Leu
110

Arg

15

Leu

Gly

Leu

Ala

Pro
95

Ala

Gly

Trp

Pro

Arg

80

Cys



<212> PRT
<213> Homo
<400> 65
Met Ala Val
1
Leu Leu Leu
Arg Pro Gly
35
Ala Ala Gly
50
Asn Arg Leu
65
Leu Gln Arg
<210> 66
<211> 34
<212> PRT
<213> Homo
<400> 66
Met Ala Val
1

Leu Leu Leu

Arg

Pro

<210>
<211>

67
16

sapiens

Arg

Arg

20

Pro

Pro

Arg

Gln

Gln

Phe

Ala

Gly

Phe

Phe
85

sapiens

Ala

Thr

Ala

Ala

Phe

70

Val

Leu

Gly

Gly

Glu

55

Arg

Val

Gly

Lys

Cys

40

Pro

Gln

Arg

Arg

Pro

25

Val

Arg

Ser

Ala

Gly

10

Gly

Arg

Arg

Val

Trp
90

Leu

Arg

Gly

Val

Ala
75

Gln

Ala

Glu

Gly

60

Gly

Cys

Leu

Tyr

Arg

45

Leu

Leu

Ala

Gly

Gly

30

Pro

Gly

Ala

Gly

Arg

15

Leu

Gly

Leu

Ala

Ala

Gly

Trp

Pro

Arg
80

Arg Gln Ala Leu Gly Arg Gly Leu Gln Leu Gly Arg Ala

5

10

15

Arg Phe Thr Gly Lys Pro Gly Arg Ala Tyr Gly Leu Gly

20

25

30



<212> PRT
<213> Homo sapiens

<400> 67

Pro Cys Gly Arg Ala Val Phe Leu Ala Phe Gly Leu Gly Leu Gly Leu
1 5 10 15

<210> 68

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Made in Lab - muted PINK1 protein

<400> 68

Pro Cys Gly Arg Ala Val Phe Leu Ala Met Gly Leu Gly Leu Gly Leu
1 5 10 15

<210> 69

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> Made in Lab - muted PINK1 protein

<400> 69
Pro Cys Gly Arg Ala Val Phe Leu Ala Ala Gly Leu Gly Leu Gly Leu
1 5 10 15

<210> 70
<211> 110
<212> PRT
<213> Homo sapiens

<400> 70
Met Ala Val Arg Gln Ala Leu Gly Arg Gly Leu Gln Leu Gly Arg Ala
1 5 10 15

Leu Leu Leu Arg Phe Thr Gly Lys Pro Gly Arg Ala Tyr Gly Leu Gly
20 25 30



Arg Pro

Ala Ala
50

Asn Arg
65

Leu Gln

Gly Arg

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

<220>
<223>

<400>

Met Ala
1

Leu Leu

Arg Pro

Ala Ala
50

Asn Arg
65

Gly Pro Ala Ala Gly Cys Val Arg Gly
35 40

Gly Pro Gly Ala Glu Pro Arg Arg Val
55

Leu Arg Phe Phe Arg Gln Ser Val Ala
70 75

Arg Gln Phe Val Val Arg Ala Trp Gly
85 90

Ala Val Phe Leu Ala Phe Gly Leu Gly
100 105

71
110
PRT
Artificial Sequence

Made in Lab - muted PINK1 protein
71
Val Arg Gln Ala Leu Gly Arg Gly Leu

5 10

Leu Arg Phe Thr Gly Lys Pro Gly Arg
20 25

Gly Pro Ala Ala Gly Cys Val Arg Gly
35 40

Gly Pro Gly Ala Glu Pro Arg Arg Val
55

Leu Arg Phe Phe Arg Gln Ser Val Ala
70 75

Glu

Gly

60

Gly

Cys

Leu

Gln

Ala

Glu

Gly

60

Gly

Arg

45

Leu

Leu

Ala

Gly

Leu

Tyr

Arg

45

Leu

Leu

Pro

Gly

Ala

Gly

Leu
110

Gly

Gly

30

Pro

Gly

Ala

Gly Trp

Leu Pro

Ala Arg
80

Pro Cys
95

Arg Ala

15

Leu Gly

Gly Trp

Leu Pro

Ala Arg
80



Leu Gln Arg Gln Phe Val Val Arg Ala Trp Gly Cys Ala Gly Pro Cys

85

90

Gly Arg Ala Val Phe Leu Ala Met Gly Leu Gly Leu Gly Leu

100

Artificial Sequence

Made in Lab - muted PINK1 protein

<210> 72

<211> 110

<212> PRT

<213>

<220>

<223>

<400> 72

Met Ala Val

1

Leu Leu Leu

Arg Pro Gly
35

Ala Ala Gly

50

Asn Arg Leu

65

Leu Gln Arg

Gly Arg Ala

<210> 73

<211> 325

Arg

Arg

20

Pro

Pro

Arg

Gln

Val
100

Gln

Phe

Ala

Gly

Phe

Phe

85

Phe

Ala

Thr

Ala

Ala

Phe

70

Val

Leu

Leu

Gly

Gly

Glu

55

Arg

Val

Ala

Gly

Lys

Cys

40

Pro

Gln

Arg

Ala

105

Arg

Pro

25

Val

Arg

Ser

Ala

Gly
105

Gly

10

Gly

Arg

Arg

Val

Trp

90

Leu

Leu

Arg

Gly

Val

Ala

75

Gly

Gly

Gln

Ala

Glu

Gly

60

Gly

Cys

Leu

Leu

Tyr

Arg

45

Leu

Leu

Ala

Gly

110

Gly

Gly

30

Pro

Gly

Ala

Gly

Leu
110

95

Arg

15

Leu

Gly

Leu

Ala

Pro
95

Ala

Gly

Trp

Pro

Arg

80

Cys



<212>
<213>

<220>
<223>

<400>

PRT

Artificial Sequence

Made in Lab - mutated Parkin

73

Ser Ile Tyr Asn

1

Val

Thr

Pro

Ser

65

Glu

Thr

Cys

Val

Tyr

145

Leu

Gln

Leu

Asn

50

Ala

Thr

Cys

Asn

Thr

130

Ser

His

Pro Gly
20

Thr Leu
35

Arg Met

Glu Phe

Ser Val

Ile Thr

100

Ser Arg

115

Arg Leu

Leu Pro

His Phe

Ser

Lys

Thr

Ser

Phe

Ala

85

Cys

His

Asn

Cys

Arg
165

Ala

Leu

Gln

Gly

Phe

70

Leu

Thr

Val

Asp

Val

150

Ile

Tyr

Arg

Gly

Glu

55

Lys

His

Asp

Ile

Arg

135

Ala

Leu

Val

Val

Pro

40

Cys

Cys

Leu

Val

Cys

120

Gln

Gly

Gly

Tyr

Gln

25

Ser

Gln

Gly

Ile

Arg

105

Leu

Phe

Cys

Glu

protein

Cys

10

Cys

Cys

Ser

Ala

Ala

90

Ser

Asp

Val

Pro

Glu
170

Lys

Ser

Trp

Pro

His

75

Thr

Pro

Cys

His

Asn

155

Gln

Gly

Thr

Asp

His

60

Pro

Asn

Val

Phe

Asp

140

Ser

Tyr

Pro

Cys

Asp

45

Cys

Thr

Ser

Leu

His

125

Pro

Leu

Asn

Cys

Arg

30

Val

Pro

Ser

Arg

Val

110

Leu

Gln

Ile

Arg

Gln

15

Gln

Leu

Gly

Asp

Asn

95

Phe

Tyr

Leu

Lys

Tyr
175

Arg

Ala

Ile

Thr

Lys

80

Ile

Gln

Cys

Gly

Glu

160

Gln



Gln

Pro

Lys

Cys

225

Phe

Ala

Lys

Gly

Trp

305

His

Tyr

Arg

Val

210

Arg

Glu

Ala

Thr

Gly

290

Cys

Trp

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

<220>
<223>

Gly Ala
180

Pro Gly
195

Thr Cys

Glu Cys

Ala Ser

Glu Gln

260

Thr Lys
275

Cys Met

Trp Asn

Phe Asp

74
390
PRT

Glu

Cys

Glu

Lys

Gly

245

Ala

Pro

His

Cys

Val
325

Glu

Gly

Gly

Glu

230

Thr

Arg

Cys

Met

Gly
310

Cys

Ala

Gly

215

Ala

Thr

Ala

Pro

Lys

295

Cys

Artificial Sequence

Val

Gly

200

Asn

Tyr

Thr

Glu

Arg

280

Cys

Glu

Leu

185

Leu

Gly

His

Gln

Ala

265

Cys

Pro

Trp

Gln

Leu

Leu

Glu

Ala

250

Ala

His

Gln

Asn

Met

Pro

Gly

Gly

235

Tyr

Ser

Val

Pro

Arg
315

Made in Lab - mutated Parkin protein

Gly

Glu

Cys

220

Glu

Arg

Lys

Pro

Gln

300

Val

Gly

Pro

205

Gly

Cys

Val

Glu

Val

285

Cys

Cys

Val

190

Asp

Phe

Ser

Asp

Thr

270

Glu

Arg

Met

Leu

Gln

Ala

Ala

Glu

255

Ile

Lys

Leu

Gly

Cys

Arg

Phe

Val

240

Arg

Lys

Asn

Glu

Asp
320



<400>

74

Lys Gly Gln

1

Ala

Ser

His

Arg

65

Arg

Ala

Ile

Thr

Lys

145

Ile

Gln

Gly

Ser

Thr

50

Ser

Val

Thr

Pro

Ser

130

Glu

Thr

Cys

Gly

Ser

35

Asp

Ile

Gln

Leu

Asn

115

Ala

Thr

Cys

Asn

Glu

Cys

20

Val

Ser

Tyr

Pro

Thr

100

Arg

Glu

Ser

Ile

Ser
180

Met

Glu

Leu

Arg

Asn

Gly

85

Leu

Met

Phe

Val

Thr

165

Arg

Asn

Arg

Pro

Lys

Ser

70

Lys

Thr

Ser

Phe

Ala

150

Cys

His

Ala

Glu

Gly

Asp

55

Ala

Leu

Gln

Gly

Phe

135

Leu

Thr

Val

Thr

Pro

Asp

40

Ser

Tyr

Arg

Gly

Glu

120

Lys

His

Asp

Ile

Gly

Gln

25

Ser

Pro

Val

Val

Pro

105

Cys

Cys

Leu

Val

Cys
185

Gly

10

Ser

Val

Pro

Tyr

Gln

90

Ser

Gln

Gly

Ile

Arg

170

Leu

Asp

Leu

Gly

Ala

Cys

75

Cys

Cys

Ser

Ala

Ala

155

Ser

Asp

Asp

Thr

Leu

Gly

60

Lys

Ser

Trp

Pro

His

140

Thr

Pro

Cys

Pro

Arg

Ala

45

Ser

Gly

Thr

Asp

His

125

Pro

Asn

Val

Phe

Arg

Val

30

Val

Pro

Pro

Cys

Asp

110

Cys

Thr

Ser

Leu

His
190

Asn

15

Asp

Ile

Ala

Cys

Arg

95

Val

Pro

Ser

Arg

Val

175

Leu

Ala

Leu

Leu

Gly

Gln

80

Gln

Leu

Gly

Asp

Asn

160

Phe

Tyr



Cys

Gly

Glu

225

Gln

Cys

Arg

Phe

Val

305

Arg

Lys

Asn

Glu

Asp
385

Val

Tyr

210

Leu

Gln

Pro

Lys

Cys

290

Phe

Ala

Lys

Gly

Trp

370

His

Thr

195

Ser

His

Tyr

Arg

Val

275

Arg

Glu

Ala

Thr

Gly

355

Cys

Trp

Arg

Leu

His

Gly

Pro

260

Thr

Glu

Ala

Glu

Thr

340

Cys

Trp

Phe

Leu

Pro

Phe

Ala

245

Gly

Cys

Cys

Ser

Gln

325

Lys

Met

Asn

Asp

Asn

Cys

Arg

230

Glu

Cys

Glu

Lys

Gly

310

Ala

Pro

His

Cys

Val
390

Asp

Val

215

Ile

Glu

Gly

Gly

Glu

295

Thr

Arg

Cys

Met

Gly
375

Arg

200

Ala

Leu

Cys

Ala

Gly

280

Ala

Thr

Ala

Pro

Lys

360

Cys

Gln

Gly

Gly

Val

Gly

265

Asn

Tyr

Thr

Glu

Arg

345

Cys

Glu

Phe

Cys

Glu

Leu

250

Leu

Gly

His

Gln

Ala

330

Cys

Pro

Trp

Val

Pro

Glu

235

Gln

Leu

Leu

Glu

Ala

315

Ala

His

Gln

Asn

His

Asn

220

Gln

Met

Pro

Gly

Gly

300

Tyr

Ser

Val

Pro

Arg
380

Asp

205

Ser

Tyr

Gly

Glu

Cys

285

Glu

Arg

Lys

Pro

Gln

365

Val

Pro

Leu

Asn

Gly

Pro

270

Gly

Cys

Val

Glu

Val

350

Cys

Cys

Gln

Ile

Arg

Val

255

Asp

Phe

Ser

Asp

Thr

335

Glu

Arg

Met

Leu

Lys

Tyr

240

Leu

Gln

Ala

Ala

Glu

320

Ile

Lys

Leu

Gly



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

<220>
<223>

<400>

75
500
PRT

Artificial Sequence

Made in Lab - fusion

75

Met Ala Val

1

Leu

Arg

Ala

Asn

65

Leu

Gly

Gln

Gly

Ser
145

Leu

Pro

Ala

50

Arg

Gln

Arg

Glu

Cys

130

Val

Leu

Gly

35

Gly

Leu

Arg

Ala

Met

115

Glu

Leu

Arg

Arg

20

Pro

Pro

Arg

Gln

Val

100

Asn

Arg

Pro

Gln

Phe

Ala

Gly

Phe

Phe

85

Phe

Ala

Glu

Gly

Ala

Thr

Ala

Ala

Phe

70

Val

Leu

Thr

Pro

Asp
150

Leu

Gly

Gly

Glu

55

Arg

Val

Ala

Gly

Gln

135

Ser

protein

Gly

Lys

Cys

40

Pro

Gln

Arg

Phe

Gly

120

Ser

Val

Arg

Pro

25

Val

Arg

Ser

Ala

Gly

105

Asp

Leu

Gly

Gly

10

Gly

Arg

Arg

Val

Trp

90

Leu

Asp

Thr

Leu

Leu

Arg

Gly

Val

Ala

75

Gly

Gly

Pro

Arg

Ala
155

Gln

Ala

Glu

Gly

60

Gly

Cys

Leu

Arg

Val

140

Val

Leu

Tyr

Arg

45

Leu

Leu

Ala

Gly

Asn

125

Asp

Ile

Gly

Gly

30

Pro

Gly

Ala

Gly

Leu

110

Ala

Leu

Leu

Arg

15

Leu

Gly

Leu

Ala

Pro

95

Lys

Ala

Ser

His

Ala

Gly

Trp

Pro

Arg

80

Cys

Gly

Gly

Ser

Thr
160



Asp

Ile

Gln

Leu

Asn

225

Ala

Thr

Cys

Asn

Thr

305

Ser

His

Ser

Tyr

Pro

Thr

210

Arg

Glu

Ser

Ile

Ser

290

Arg

Leu

His

Arg

Asn

Gly

195

Leu

Met

Phe

Val

Thr

275

Arg

Leu

Pro

Phe

Lys

Ser

180

Lys

Thr

Ser

Phe

Ala

260

Cys

His

Asn

Cys

Arg
340

Asp

165

Ala

Leu

Gln

Gly

Phe

245

Leu

Thr

Val

Asp

Val

325

Ile

Ser

Tyr

Arg

Gly

Glu

230

Lys

His

Asp

Ile

Arg

310

Ala

Leu

Pro

Val

Val

Pro

215

Cys

Cys

Leu

Val

Cys

295

Gln

Gly

Gly

Pro

Tyr

Gln

200

Ser

Gln

Gly

Ile

Arg

280

Leu

Phe

Cys

Glu

Ala

Cys

185

Cys

Cys

Ser

Ala

Ala

265

Ser

Asp

Val

Pro

Glu
345

Gly

170

Lys

Ser

Trp

Pro

His

250

Thr

Pro

Cys

His

Asn

330

Gln

Ser

Gly

Thr

Asp

His

235

Pro

Asn

Val

Phe

Asp

315

Ser

Tyr

Pro

Pro

Cys

Asp

220

Cys

Thr

Ser

Leu

His

300

Pro

Leu

Asn

Ala

Cys

Arg

205

Val

Pro

Ser

Arg

Val

285

Leu

Gln

Ile

Arg

Gly

Gln

190

Gln

Leu

Gly

Asp

Asn

270

Phe

Tyr

Leu

Lys

Tyr
350

Arg

175

Arg

Ala

Ile

Thr

Lys

255

Ile

Gln

Cys

Gly

Glu

335

Gln

Ser

Val

Thr

Pro

Ser

240

Glu

Thr

Cys

Val

Tyr

320

Leu

Gln



Tyr

Arg

Val

385

Arg

Glu

Ala

Thr

Gly

465

Cys

Trp

Gly

Pro

370

Thr

Glu

Ala

Glu

Thr

450

Cys

Trp

Phe

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

<220>
<223>

<400>

Ala

355

Gly

Cys

Cys

Ser

Gln

435

Lys

Met

Asn

Asp

76
435
PRT

Glu

Cys

Glu

Lys

Gly

420

Ala

Pro

His

Cys

Val
500

Glu

Gly

Gly

Glu

405

Thr

Arg

Cys

Met

Gly
485

Cys

Ala

Gly

390

Ala

Thr

Ala

Pro

Lys

470

Cys

Val

Gly

375

Asn

Tyr

Thr

Glu

Arg

455

Cys

Glu

Artificial Sequence

Leu

360

Leu

Gly

His

Gln

Ala

440

Pro

Trp

Gln

Leu

Leu

Glu

Ala

425

Ala

His

Gln

Asn

Made in Lab - fusion protein

76

Met

Pro

Gly

Gly

410

Tyr

Ser

Val

Pro

Arg
490

Gly

Glu

Cys

395

Glu

Arg

Lys

Pro

Gln

475

Val

Gly

Pro

380

Gly

Cys

Val

Glu

Val

460

Cys

Cys

Val

365

Asp

Phe

Ser

Asp

Thr

445

Glu

Arg

Met

Leu

Gln

Ala

Ala

Glu

430

Ile

Lys

Leu

Gly

Arg

Phe

Val

415

Arg

Lys

Asn

Glu

Asp
495

Pro

Lys

Cys

400

Phe

Ala

Lys

Gly

Trp

480

His



Met

Leu

Arg

Ala

Asn

65

Leu

Gly

Tyr

Pro

Thr

145

Arg

Glu

Ser

Ala

Leu

Pro

Ala

50

Arg

Gln

Arg

Asn

Gly

130

Leu

Met

Phe

Val

Val

Leu

Gly

35

Gly

Leu

Arg

Ala

Ser

115

Lys

Thr

Ser

Phe

Ala
195

Arg

Arg

20

Pro

Pro

Arg

Gln

Val

100

Ala

Leu

Gln

Gly

Phe

180

Leu

Gln

Phe

Ala

Gly

Phe

Phe

85

Phe

Tyr

Arg

Gly

Glu

165

Lys

His

Ala

Thr

Ala

Ala

Phe

70

Val

Leu

Val

Val

Pro

150

Cys

Cys

Leu

Leu

Gly

Gly

Glu

55

Arg

Val

Ala

Tyr

Gln

135

Ser

Gln

Gly

Ile

Gly

Lys

Cys

40

Pro

Gln

Arg

Phe

Cys

120

Cys

Cys

Ser

Ala

Ala
200

Arg

Pro

25

Val

Arg

Ser

Ala

Gly

105

Lys

Ser

Trp

Pro

His

185

Thr

Gly

10

Gly

Arg

Arg

Val

Trp

90

Leu

Gly

Thr

Asp

His

170

Pro

Asn

Leu

Arg

Gly

Val

Ala

75

Gly

Gly

Pro

Cys

Asp

155

Cys

Thr

Ser

Gln

Ala

Glu

Gly

60

Gly

Cys

Leu

Cys

Arg

140

Val

Pro

Ser

Arg

Leu

Tyr

Arg

45

Leu

Leu

Ala

Gly

Gln

125

Gln

Leu

Gly

Asp

Asn
205

Gly

Gly

30

Pro

Gly

Ala

Gly

Leu

110

Arg

Ala

Ile

Thr

Lys

190

Ile

Arg

15

Leu

Gly

Leu

Ala

Pro

95

Ser

Val

Thr

Pro

Ser

175

Glu

Thr

Ala

Gly

Trp

Pro

Arg

80

Cys

Ile

Gln

Leu

Asn

160

Ala

Thr

Cys



Ile

Ser

225

Arg

Leu

His

Gly

Pro

305

Thr

Glu

Ala

Glu

Thr
385

Thr

210

Arg

Leu

Pro

Phe

Ala

290

Gly

Cys

Cys

Ser

Gln

370

Lys

Cys

His

Asn

Cys

Arg

275

Glu

Cys

Glu

Lys

Gly

355

Ala

Pro

Thr

Val

Asp

Val

260

Ile

Glu

Gly

Gly

Glu

340

Thr

Arg

Cys

Asp

Ile

Arg

245

Ala

Leu

Cys

Ala

Gly

325

Ala

Thr

Ala

Pro

Val

Cys

230

Gln

Gly

Gly

Val

Gly

310

Asn

Tyr

Thr

Glu

Arg
390

Arg
215

Leu

Phe

Cys

Glu

Leu

295

Leu

Gly

His

Gln

Ala

375

Cys

Ser

Asp

Val

Pro

Glu

280

Gln

Leu

Leu

Glu

Ala

360

Ala

His

Pro

His

Asn

265

Gln

Met

Pro

Gly

Gly

345

Tyr

Ser

Val

Val

Phe

Asp

250

Ser

Tyr

Gly

Glu

Cys

330

Glu

Arg

Lys

Pro

Leu

His

235

Pro

Leu

Asn

Gly

Pro

315

Gly

Cys

Val

Glu

Val
395

Val
220

Leu

Gln

Ile

Arg

Val

300

Asp

Phe

Ser

Asp

Thr

380

Glu

Phe

Tyr

Leu

Lys

Tyr

285

Leu

Gln

Ala

Ala

Glu

365

Ile

Lys

Gln

Cys

Gly

Glu

270

Gln

Cys

Arg

Phe

Val

350

Arg

Lys

Asn

Cys

Val

Tyr

255

Leu

Gln

Pro

Lys

Cys

335

Phe

Ala

Lys

Gly

Asn

Thr

240

Ser

His

Tyr

Arg

Val

320

Arg

Glu

Ala

Thr

Gly
400



Cys Met His Met Lys Cys Pro Gln Pro Gln Cys Arg Leu Glu Trp Cys

405

410

415

Trp Asn Cys Gly Cys Glu Trp Asn Arg Val Cys Met Gly Asp His Trp

420

Phe Asp Val
435

<210> 77
<211> 1563
<212> DNA

<213>

<220>
<223>

400> 77
atggcggtgc

ttcacgggca
gtccgegggsg
ctcgggctcc
ttgcagcggc
tttctggect
gacgacccca
gacctcagca
gacagcagga
gcctatgtgt
tgcagcacct
gttttaattc
gcagaatttt
ttgcacctga

agccccgtcc

gacaggcgct
agcccggecg
agcgtccagg
ctaaccgtct
agttcgtggt
tcgggctagg
gaaacgcggc
gctcagtcct
aggactcacc
attgcaaagg
gcaggcaggc
caaaccggat
tctttaaatg
tcgcaacaaa

tggttttcca

Artificial Sequence

gggeegegec
ggcctacggc
ctgggccgcea

ccgcttcttc

gcgggectgg
gctgggectc
gggaggctgt
cccaggagac
accagctgga
cccctgtcaa
aacgctcacc
gagtggtgaa
tggagcacac
tagtcggaac

gtgcaactcc

425

430

Made in Lab - polynucleotide encoding fusion protein

ctgcagctgg gtcgagcget gectgetgegce

ttggggcgsc
ggaccggecsg
cgccagtcgg
ggctgegegg
aaaggtcaag
gagcgggagce
tctgtgggsc
agtccagcag
agagtgcagc
ttgacccagg
tgccaatccc
cccacctctg
atcacttgca

cgccacgtga

cgggeecegsc
cggagcctcg
tggcegggcet
gcccttgegg
aaatgaatgc
cccagagctt
tggctgtcat
gtagatcaat
cgggaaaact
gtccatcttg
cacactgccc
acaaggaaac
ttacgtgcac

tttgcttaga

ggcgggctgt
cagggtcggg
ggcggegees
ccgggcagtc
aactggaggc

gactcgggtg

tctgcacact
ctacaacagc
cagggtacag
ctgggatgat
tgggactagt
atcagtagct
agacgtcagg

ctgtttccac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



ttatactgtg
tccctgectt

attctgggag

cagatggggsg
gaccagagga
cgggaatgta
acaactactc
gcctccaaag
gaaaaaaatg
tgctggaact
tag

<210>
<211>

<212>
<213>

78

DNA

<220>
<223>

1503

tgacaagact
gtgtggctgg
aagagcagta
gcgtgttatg
aagtcacctg
aagaagcgta
aggcctacag
aaaccatcaa
gaggctgcat

gtggctgcega

protein

<400> 78
atggctgtgc

tttactggaa
gtacgaggtg
ttgggattgc
ctccagaggc
tttttggcett
gatgacccca

gacctcagct

ggcaggcact
aaccaggaag
aacggccagg
ccaatcgcct
agtttgtagt
tcggacttgg
ggaatgcagc

cctctgtect

caatgatcgg
ctgtcccaac
caaccggtac

cccccgecct

cgaagggesc
ccatgaaggg
agtcgatgaa
gaaaaccacc

gcacatgaag

gtggaaccgc

Artificial Sequence

gggtcgggga
agcatacggg
ttgggctgcg
taggttcttc
gagggcctgg
gttgggcctc
tgggggctgt

cccgggagac

cagtttgttc
tccttgatta
cagcagtatg
ggctgtggag
aatggcctgg
gagtgcagtg
agagccgccg
aagccctgtc
tgtccgcagc

gtctgcatgg

ttgcaattgg

ttgggtcgcc

ggccegggtg
cggcagageg
ggctgtgcag
aaaggtcaag

gaacgggaac

tccgtgggac

acgaccctca
aagagctcca
gtgcagagga
cggggetgcet
gctgtgggtt
ccgtatttga
agcaggctcg
cccgctgcca
cccagtgcag

gggaccactg

gaagagcatt
ctggtcccgc
ctgagccaag
tggctggttt
gcccatgegg
agatgaacgc
ctcagagcct

tggcagtcat

acttggctac
tcacttcagg
gtgtgtcctg
gccggagcect
tgccttctgc
agcctcagga
tgccgaagca
tgtaccagtg
gctcgagtgg

gttcgacgtg

Made in Lab - codon optimized polynucleotide encoding fusion

gcttctcaga
cgctgggtgc
aagagtaggg
ggcagctaga
acgagccgta
cactggtgga
gaccagagtg

tctgcacact

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1503

60

120

180

240

300

360

420

480



gacagccgca
gcctatgtgt
tgcagcactt
gtcctgatcc
gccgagttct
cttcacctca
tctccggtgce
ctgtactgtg
tccttgectt

atcctgggag

caaatggggs
gaccagcgga
cgggagtgca
accaccacac
gcctccaagg
gaaaagaatg
tgctggaact
tga

<210>
<211>

<212>
<213>

79
1306
DNA

<220>

<223>

<400> 79

aggattcccc
actgcaaggg
gcagacaagc
ccaaccggat
tcttcaaatg
ttgccaccaa
tggtgttcca
tgaccagact
gtgtggctgg
aggaacagta
gagtgctgtg
aggtcacttg
aggaggccta
aagcctacag
agactatcaa
gaggctgcat

gtgegctgega

ccctgegggt
accctgccag
caccctgacc
gtcaggggaa
tggagcccac
ctcccgcaac
gtgcaactcc
gaatgacagg
ctgccccaac
caacagatac
cccccggect
cgagggtgga
ccacgaagga
agtggatgag
gaaaaccacc
gcacatgaag

gtggaacaga

Artificial Sequence

tcaccagctg
agggtgcagc
ctgacccagg
tgccaaagcc
cccacctcgg
atcacctgta
cgacacgtga
cagtttgtcc
tccctgatca
cagcagtacg
ggttgtggag
aacggcctgg
gaatgctccg
agggcagegg
aagccatgcc

tgcccccagce

gtgtgtateg

gacggtccat
cgggaaagct
gcccatcctg
ctcactgccc
acaaggaaac
tcacttgcac
tctgcctgga
acgaccccca
aggagttgca
gggcagagga
ctggcctect
gctgtggcett
cggtgtttga
agcaggcccg
ctaggtgcca
cacagtgccg

gggaccactg

ctacaactcc
cagagtgcag
ctgggatgat
tggaacctcg
ctcggtggcc
tgatgttcgc
ctgcttccac
actgggctac
ccacttccgg
atgtgtcctc
gccggaacct
cgeccttctgt
agcctcaggg
cgccgaagceg
tgtgcctgtg
ccttgaatgg

gtttgatgtg

Made in Lab - polynucleotide encoding fusion protein

atggcggtgc gacaggcgect gggccgegge ctgcagetgg gtcgageget getgetgege

ttcacgggca agcccggeccg ggcctacgge ttggggecgge cgggeccgge ggegggetgt

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1503

60

120



gtccgegggsg
ctcgggctcc
ttgcagcggc
tttctggect
aggcccctgt
ggcaacgctc
gatgagtggt
atgtggagca
aaatagtcgg
ccagtgcaac
actcaatgat
tggctgtccc
gtacaaccgg
atgcccccgc
ctgcgaaggg
gtaccatgaa
cagagtcgat
caagaaaacc
catgcacatg
cgagtggaac
<210>
<211>

<212>
<213>

80
1306
DNA

<220>
<223>
prot

agcgtccagg
ctaaccgtct
agttcgtggt
tcgggctagg
caaagagtgc
accttgaccc
gaatgccaat
caccccacct
aacatcactt
tcccgccacg
cggcagtttg
aactccttga
taccagcagt
cctggetgtg
ggcaatggcc
ggggagtgca
gaaagagccg
accaagccct
aagtgtccgc

cgecgtctgcea

ein

ctgggccgcea
ccgcttcttc

gcgggecetgg

gctgggcectc
agccgggaaa
agggtccatc
ccccacactg
ctgacaagga
gcattacgtg
tgatttgctt
ttcacgaccc
ttaaagagct
atggtgcaga
gagcggggct
tgggctgtgg
gtgccgtatt
ccgagcaggc
gtccccgetg
agccccagtg

tgggggacca

Artificial Sequence

ggaccggecsg
cgccagtcgg
ggctgegegg
aatctacaac
actcagggta
ttgctgggat
ccctgggact
aacatcagta
cacagacgtc
agactgtttc
tcaacttggc
ccatcacttc
ggagtgtgtc
gctgeeggag
gtttgccttc
tgaagcctca
tcgtgccgaa
ccatgtacca
caggctcgag

ctggttcgac

cggagcctcg
tggcegggct
gcccttgegg
agcgcctatg
cagtgcagca
gatgttttaa
agtgcagaat
gctttgcacc
aggagccccg
cacttatact
tactccctgc
aggattctgg
ctgcagatgg
cctgaccaga
tgccgggaat
ggaacaacta
gcagcctcca
gtggaaaaaa
tggtgctgga

gtgtag

cagggtcggg
ggcggeeces
ccgggcagtc
tgtattgcaa
cctgcaggca
ttccaaaccg
ttttctttaa
tgatcgcaac
tcctggtttt
gtgtgacaag
cttgtgtggc
gagaagagca
ggggegtgtt
ggaaagtcac
gtaaagaagc
ctcaggccta
aagaaaccat
atggaggctg

actgtggctg

Made in Lab - codon optimized polynucleotide encoding fusion

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1306



<400> 80
atggctgtgc

tttactggaa
gtacgaggtg
ttgggattgc
ctccagaggc
tttttggcett

gggaccctgc

agccaccctg
gatgtcaggg
atgtggagcc
caactcccgc
ccagtgcaac
actgaatgac
tggctgcccc

gtacaacaga

gtgcccccgg
ttgcgagggt
ctaccacgaa
cagagtggat
caagaaaacc

catgcacatg

cgagtggaac

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

81
1503
DNA

ggcaggcact

aaccaggaag
aacggccagg
ccaatcgcct
agtttgtagt
tcggacttgg
cagagggtgc
accctgaccc
gaatgccaaa
caccccacct
aacatcacct
tcccgacacg
aggcagtttg
aactccctga
taccagcagt
cctggttgtg
ggaaacggcc
ggagaatgct
gagagggcag
accaagccat
aagtgccccc

agagtgtgta

gggtcgggga
agcatacggg
ttgggctgcg
taggttcttc

gagggcctgg

gttgggcctc
agccgggaaa
agggcccatc
gccctcactg
cggacaagga
gtatcacttg
tgatctgcct
tccacgaccc
tcaaggagtt
acggggcaga
gagctggcct
tgggctgtgg
ccgeggtgtt
cggagcaggc
gccctaggtg
agccacagtg

tgggggacca

Artificial Sequence

ttgcaattgg

ttgggtcgcc

ggccegggtyg
cggcagageg
ggctgtgeag
catctacaac
gctcagagtg
ctgctgggat
ccctggaacc
aacctcggtg
cactgatgtt
ggactgcttc
ccaactgggc
gcaccacttc
ggaatgtgtc
cctgccggaa
cttcgccttc
tgaagcctca
ccgegecgaa
ccatgtgcct
ccgccttgaa

ctggtttgat

gaagagcatt
ctggtcccgc
ctgagccaag
tggctggttt
gcccatgegg
tccgectatg
cagtgcagca
gatgtcctga
tcggccgagt
gcccttcacc
cgctctccgg
cacctgtact
tactccttgc
cggatcctgg
ctccaaatgg
cctgaccagc
tgtcgggagt
gggaccacca
gcggcectcca
gtggaaaaga
tggtgctgga

gtgtga

gcttctcaga
cgectgggtgc
aagagtaggg
ggcagctaga
acgagccgta
tgtactgcaa
cttgcagaca
tccccaaccg
tcttcttcaa
tcattgccac
tgctggtgtt
gtgtgaccag
cttgtgtggc
gagaggaaca
ggggagtgct
ggaaggtcac
gcaaggagsc
cacaagccta
aggagactat
atggaggctg

actgtggctg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1306



<220>
<223>

<400> 81
atggcggtgc

ttcacgggca
gtccgegggsg
ctcgggctcc
ttgcagcggc
tttctggcca
gacgacccca
gacctcagca
gacagcagga
gcctatgtgt
tgcagcacct
gttttaattc
gcagaatttt
ttgcacctga
agccccgtcc
ttatactgtg
tccctgectt

attctgggag

cagatggggsg
gaccagagga
cgggaatgta
acaactactc

gcctccaaag

gacaggcgct
agcccggecg
agcgtccagg
ctaaccgtct
agttcgtggt
tggggctagg
gaaacgcggc
gctcagtcct
aggactcacc
attgcaaagg
gcaggcaggc
caaaccggat
tctttaaatg
tcgcaacaaa
tggttttcca
tgacaagact
gtgtggctgg
aagagcagta
gcgtgttatg
aagtcacctg
aagaagcgta
aggcctacag

aaaccatcaa

gggccgeggc
ggcctacggc
ctgggccgcea

ccgcttcttc

gcgggectgg
gctgggectc
gggaggctgt
cccaggagac
accagctgga
cccctgtcaa
aacgctcacc
gagtggtgaa
tggagcacac
tagtcggaac
gtgcaactcc
caatgatcgg
ctgtcccaac
caaccggtac

cccccgecct

Cgaaggeesc
ccatgaaggg
agtcgatgaa

gaaaaccacc

Made in Lab - polynucleotide encoding fusion protein

ctgcagctgg gtcgagcget gectgetgegce

ttggggcgsc
ggaccggecsg
cgccagtcgg
ggctgegegg
aaaggtcaag
gagcgggagce
tctgtgggsc
agtccagcag
agagtgcagc
ttgacccagg
tgccaatccc
cccacctctg
atcacttgca
cgccacgtga
cagtttgttc
tccttgatta
cagcagtatg
ggctgtggag
aatggcctgg
gagtgcagtg
agagccgccg

aagccctgtc

cgggeecegsc
cggagcctcg
tggcegggcet
gcccttgegg
aaatgaatgc
cccagagctt
tggctgtcat
gtagatcaat
cgggaaaact
gtccatcttg
cacactgccc
acaaggaaac
ttacgtgcac
tttgcttaga
acgaccctca
aagagctcca
gtgcagagga
cggggetgcet
gctgtgggtt
ccgtatttga
agcaggctcg

cccgctgcca

ggcgggctgt
cagggtcggg
ggcggegees
ccgggcagtc
aactggaggc

gactcgggtg

tctgcacact
ctacaacagc
cagggtacag
ctgggatgat
tgggactagt
atcagtagct
agacgtcagg
ctgtttccac
acttggctac
tcacttcagg
gtgtgtcctg
gccggagcect
tgccttctgc
agcctcagga
tgccgaagca

tgtaccagtg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



gaaaaaaatg gaggctgcat gcacatgaag tgtccgcagc cccagtgcag gctcgagtgg

tgctggaact gtggctgcga gtggaaccgc gtctgcatgg gggaccactg gttcgacgtg

tag

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

82
1503
DNA

<220>
<223>
prot

<400> 82
atggctgtgc

tttactggaa
gtacgaggtg
ttgggattgc
ctccagaggc
tttttggcta
gatgacccca
gacctcagct
gacagccgca
gcctatgtgt
tgcagcactt
gtcctgatcc
gccgagttct
cttcacctca
tctccggtgce

ctgtactgtg

ein

ggcaggcact
aaccaggaag
aacggccagg
ccaatcgcct
agtttgtagt
tgggacttgg
ggaatgcagc
cctctgtect
aggattcccc
actgcaaggg
gcagacaagc
ccaaccggat
tcttcaaatg
ttgccaccaa
tggtgttcca

tgaccagact

Artificial Sequence

gggtcgggga
agcatacggg
ttgggctgeg
taggttcttc
gagggecetgg
gttgggcctc
tgggggctgt

cccgggagac

ccctgegggt
accctgccag
caccctgacc
gtcaggggaa
tggagcccac
ctcccgcaac
gtgcaactcc

gaatgacagg

ttgcaattgg

ttgggtcgcc

ggccegggtg
cggcagageg
ggctgtgcag
aaaggtcaag
gaacgggaac
tccgtgggac
tcaccagctg
agggtgcagc
ctgacccagg
tgccaaagcc
cccacctcgg
atcacctgta
cgacacgtga

cagtttgtcc

gaagagcatt
ctggtcccgc
ctgagccaag
tggctggttt
gcccatgegg
agatgaacgc
ctcagagcct
tggcagtcat
gacggtccat
cgggaaagct
gcccatcctg
ctcactgccc
acaaggaaac
tcacttgcac
tctgcctgga

acgaccccca

Made in Lab - codon optimized polynucleotide encoding fusion

gcttctcaga
cgctgggtgc
aagagtaggg
ggcagctaga
acgagccgta
cactggtgga
gaccagagtg
tctgcacact
ctacaactcc
cagagtgcag
ctgggatgat
tggaacctcg
ctcggtggcc
tgatgttcgc
ctgcttccac

actgggctac

1440

1500

1503

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960



tccttgectt

atcctgggag

caaatggggs
gaccagcgga
cgggagtgcea
accaccacac
gcctccaagg
gaaaagaatg
tgctggaact
tga

<210>
<211>

<212>
<213>

83

DNA
<220>
<223>

<400> 83
gcgegcetcegc

tcgcccggcec
gggttccttg
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
actgcagagg

ggggtgccta

4628

gtgtggctgg
aggaacagta
gagtgctgtg
aggtcacttg
aggaggccta
aagcctacag
agactatcaa
gaggctgcat

gtggctgcga

tcgctcactg
tcagtgagcg
tagttaatga
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
gccctgegta

cctgacgacc

ctgccccaac
caacagatac
cccccggect
cgagggtgga
ccacgaagga
agtggatgag
gaaaaccacc
gcacatgaag

gtggaacaga

Artificial Sequence

aggccgececg
agcgagcegceg
ttaacccgcc
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
tgagtgcaag

gaccccgacc

tccctgatca
cagcagtacg
ggttgtggag
aacggcctgg
gaatgctccg
agggcagegg
aagccatgcc

tgcccccagce

gtgtgtatgg

Made in Lab - Expression cassette

ggcaaagccc
cagagaggga
atgctactta
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
tgggttttag

cactggacaa

aggagttgca
gggcagagga
ctggcctcct
gctgtggcett
cggtgtttga
agcaggcccg
ctaggtgcca
cacagtgccg

gggaccactg

gggcgteggg

gtggccaact
tctacgtact
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat

gaccaggatg

gcacccCaacc

ccacttccgg
atgtgtcctc
gccggaacct
cgccttcectgt
agcctcaggg
cgccgaagceg
tgtgcctgtg
ccttgaatgg

gtttgatgtg

cgacctttgg
ccatcactag
ctggagacgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
aggcggests

cccattcccc

1020

1080

1140

1200

1260

1320

1380

1440

1500

1503

60

120

180

240

300

360

420

480

540

600



aaattgcgca
cactgccagc
gccgectcag
ccggccacct
gcgagatagg
ctcagtctgc
gggeaccgeg
caagtcgcag
cggcctgcag
cggettgggs
cgcaggaccg
cttccgccag
ctggggctgc
cctcaaaggt
ctgtgagcgg
agactctgtg
tggaagtcca
tcaaagagtg
caccttgacc
tgaatgccaa
acaccccacc
gaacatcact
ctcccgccac
tcggcagttt

caactccttg

tcccctatca
ttcagcaccg
cactgaaggc
tggtcgegtc
ggggcacges
ggtgggcagc
cagtccgccc
gggaattcaa
ctgggtcgag
cggeeggecc
ggcgeggagce
tcggtggecg
gcgggecectt
caagaaatga
gagccccaga
gggctggetg
gcaggtagat
cagccgggaa
cagggtccat
tccccacact
tctgacaagg
tgcattacgt
gtgatttgct
gttcacgacc

attaaagagc

gagaggggeea
cggacagtgc
gcgctgacgt
cgcgeegecg
cgcgaccatc
ggaggagtcg
ccgecggctcc
agcaagccgc
cgctgetgcet
cggegeceess
ctcgcagggt
ggctggeggc
geggeeggsc
atgcaactgg
gcttgactcg
tcattctgca
caatctacaa
aactcagggt
cttgctggga
gccctgggac
aaacatcagt
gcacagacgt
tagactgttt
ctcaacttgg

tccatcactt

gg8ggaaacag

cttcgeccccc
cactcgccgg
ccggeccagc
tgcgetgegg
tgtcgtgect
tggccagacc
caccatggcg
gcgcttcacg
ctgtgtccgce
cgggctcggg
gcggttgeag
agtctttctg
aggcgacgac
ggtggacctc
cactgacagc
cagcgcctat
acagtgcagc
tgatgtttta
tagtgcagaa
agctttgcac
caggagcccc
ccacttatac
ctactccctg

caggattctg

gatgcggcga
geetggeggce
tcccccgcaa
cggaccgcac
cgceggegac
gagagcgceag
acccctagga
gtgcgacagg
ggcaagcccg
ggggagegtc
ctccctaacc
cggcagttcg
gccttcgggc
cccagaaacg
agcagctcag
aggaaggact
gtgtattgca
acctgcaggc
attccaaacc
tttttcttta
ctgatcgcaa
gtcctggttt
tgtgtgacaa
ccttgtgtgg

ggagaagagc

ggcgegtgeg
gecgegecacc
actccccttc
cacgcgaggc
tcagcgctgc
ctgtgctcct
cccecctgecc
cgctgggeceg
gccgggcecta
caggctgggc
gtctccgcett
tggtgegggc
tagggctggg
cggcgeggags
tcctcccagg
caccaccagc
aaggcccctg
aggcaacgct
ggatgagtgg
aatgtggagc
caaatagtcg
tccagtgcaa
gactcaatga
ctggctgtcc

agtacaaccg

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



gtaccagcag

ccctggetgt

gggcaatggc
aggggagtgc
tgaaagagcc
caccaagccc
gaagtgtccg
ccgecgtctgc
tctggattac
gctatgtgga
cattttctcc
tgtcaggcaa
cattgccacc
ggcggaactc
tgacaattcc
tgccacctgg
ggaccttcct
ccctcagacg
gtgccttgtt
gcggetttgg
gaattttctt
ccaacgggcc
cctgececcggg
cactccagtg

ggtgtccttc

tatggtgcag
ggagcggesc
ctgggctgtg
agtgccgtat
gccgageagsg
tgtccccgcet
cagccccagt
atgggggacc
aaaatttgtg
tacgctgctt
tccttgtata
cgtggegtgg
acctgtcagc
atcgccgcect
gtggtgttgt
attctgcgcg
tccecgeggcec
agtcggatct
tttgcctgtg
ggcatggaca
cctttggacg
ctcctcccect
tggcatccct
cccaccagcc

tataatatta

aggagtgtgt
tgctgccgga
ggtttgcctt
ttgaagcctc
ctcgtgccga
gccatgtacc
gcaggctcga
actggttcga
aaagattgac
taatgccttt
aatcctggtt
tgtgcactgt
tccttteccgg
gccttgeccg
cggggaagct
ggacgtcctt
tgctgeccggce
ccctttgggc
ttccgegtcc
tagatcccta
ctggagcctc
ccttgcaccg
gtgacccctc

ttgtcctaat

tggegtggag

cctgcagatg
gcctgaccag
ctgccgggaa
aggaacaact
agcagcctcc
agtggaaaaa
gtggtgctgg
cgtgtagtaa
tggtattctt
gtatcatgct
gctgtctctt
gtttgctgac
gactttcgct
ctgctggaca
gacgtccttt
ctgctacgtc
tctgcggect
cgcctccccg
tacttttcaa
taaagaattt
ggtagccgtt
gcccttectg
cccagtgcct

aaaattaagt

gggggtggta

gggggcgtgt
aggaaagtca
tgtaaagaag
actcaggcct
aaagaaacca
aatggaggct
aactgtggct
tggattcctg
aactatgttg
attgcttccc
tatgaggagt
gcaaccccca
ttccccctcc
ggggctcggce
ccgecggetge
ccttcggccc
cttccgectc
cccatgtatc
gcctccaagc
ggttcatctt
cctcctgcecc
gtctttgaat
ctcctggccc

tgcatcattt

tggagcaagg

tatgcccccg
cctgcgaagg
cgtaccatga
acagagtcga
tcaagaaaac
gcatgcacat
gcgagtggaa
ttaatcaacc
ctccttttac
gtatggcttt
tgtggcccgt
ctggttgges
ctattgccac
tgttgggcac
tcgectgtgt
tcaatccagc
ttcgccttcg
tttttcacct
tgtgccttgg
atcagttgtt
gctgggcectc
aaattcattg
tggaagttgc
tgtctgacta

ggcccaagtt

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600



gggaagaaac
actgcaacct
gtgattatag
gtctcaccat
gctgctttaa
caattaagta
ctttgttttt
gtcactctaa
tatgacccca
ggatttaaaa
caccaacatt
gattcatgta
ttataaagct
ggaggctgag
atcagtacgt
tggagttggc
tcgcccgacg
ttaaggcc

<210>
<211>

<212>
<213>

84
4628
DNA

<220>

<223>

<400> 84

ctgtagggcc
cctcctccct
gtgcacacca
gttggccagg
attagactaa
cctcaaagaa
cttcctaaaa
atggttatga
aaacacattt
taagaagaaa
cagaacaccc
attttgtcat
ctcttctaaa
gcaggaggat
agataagtag
cactccctct

cccgggettt

tgcgttaccc
gggttcaagc
ccaagcctgg
ctagtctctg
tagcagagtg
ctattcttgt
ggggtcatgt
gcaagtttaa
acttatgatt
aagaagactt
agtctgtgtt
tccttgegtg
aatacaaaaa
ttcttgaact
catggcgggt
ctgcgegctc

geeeggecgs

Artificial Sequence

aggctggagt
aattctcctg
ctaattttta
gcaagccatg
gtcagactat
ttgccttatt
tgatttttac
gaaaaatctt
atgttgaaaa
gggacttaaa
gcacaatatg

atattttaaa

tttgtggggc
gggaggcaga
taatcattaa
gctcgctcac

cctcagtgag

Made in Lab - Expression cassette

gcagtggcac
cctcagcctc
tatctttagt
gtaaaatgta
actgaaagct
cctatgtaaa
ttacaatgta
cagcaaatac
catagggtct
aagtctttta
ttacttaggt
aaacattctg
cttgtagtcc
gcttgcagtg
ctacaaggaa
tgaggcceggg

cgagcgagcg

atttctgctc
ccaagtagct
agagacggga
actatttaag
tggtgaatca
taactgaaat
ttttaagttt
taccttagat
ggggaaaaag
gaggccagct
ataaatcaag
tgtaaggtat
cagctacttg
agcccactgc
cccctagtga
cgaccaaagg

cgcagcctaa

gcgegectcge tcgctcactg aggccgececcg ggcaaagecc gggegtecggg cgacctttgg

tcgcccggec tcagtgagecg agcgagcgeg cagagaggga gtggccaact ccatcactag

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4628

60

120



gggttccttg
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
actgcagagg
ggggtgcecta
aaattgcgca
cactgccagc
gccgectcag
ccggccacct
gcgagatagg
ctcagtctgc
gggeaccgeg
caagtcgcag
gggattgcaa
cgggttgggt
tgcgggececg
cttccggcag
ctggggctgt
cctcaaaggt
ctgtgaacgg
agactccgtg

gggttcacca

tagttaatga
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
gccctgegta
cctgacgacc
tcccctatca
ttcagcaccg
cactgaaggc
tggtcgegtc
ggggcacges
ggtgggcagc
cagtccgccc
gggaattcaa
ttgggaagag
cgccctggtc
ggtgctgagc
agcgtggcetg
gcaggcccat
caagagatga
gaacctcaga
ggactggcag

gctggacggt

ttaacccgcc
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
tgagtgcaag
gaccccgacc
gagagggeea
cggacagtgc
gcgctgacgt
cgcgeegeceg
cgcgaccatc
ggaggagtcg
ccgecggctcc
agcaagccgc
cattgcttct
ccgececgetgg
caagaagagt
gtttggcagc
gcggacgagce
acgccactgg
gcctgaccag
tcattctgca

ccatctacaa

atgctactta
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
tgggttttag
cactggacaa
ggggaaacag
cttcgeccccc
cactcgccgg
ccggeccagc
tgcgetgegg
tgtcgtgect
tggccagacc
caccatggct
cagatttact
gtgcgtacga
agggttggga
tagactccag
cgtatttttg
tggagatgac
agtggacctc
cactgacagc

ctccgectat

tctacgtact
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
gaccaggatg
gcacccaacc
gatgcggcega
gcctggegsc
tcccccgcaa
cggaccgcac
cgceggegac
gagagcgceag
acccctagga
gtgcggcagg
ggaaaaccag
ggtgaacggc
ttgcccaatc
aggcagtttg
gctttcggac
cccaggaatg
agctcctctg
cgcaaggatt

gtgtactgca

ctggagacgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
aggcggests
cccattcccc
ggcgegtgeg
gecgegecacc
actccccttc
cacgcgaggc
tcagcgctgc
ctgtgctcct
cccecctgecc
cactgggtcg
gaagagcata
caggttgggc
gccttaggtt
tagtgagggc
ttgggttgge

cagctggggs

tcctccecggg

cccccecctge

agggaccctg

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



ccagagggtsg
gaccctgacc
ggaatgccaa
ccaccccacc
caacatcacc
ctcccgacac
caggcagttt
caactccctg
ataccagcag
gcctggttgt
tggaaacggc
aggagaatgc
tgagagggca
caccaagcca
gaagtgcccc
cagagtgtgt
tctggattac
gctatgtgga
cattttctcc
tgtcaggcaa
cattgccacc
ggcggaactc
tgacaattcc
tgccacctgg

ggaccttcct

cagccgggaa

cagggcccat
agccctcact
tcggacaagg
tgtatcactt
gtgatctgcc
gtccacgacc

atcaaggagt

tacggggcag
ggagctggcc
ctgggctgtg
tccgecggtgt
gcggageags
tgccctaggt
cagccacagt
atgggggacc
aaaatttgtg
tacgctgctt
tccttgtata
cgtggegtgg
acctgtcagc
atcgccgcect
gtggtgttgt
attctgcgcg

tccecgeggcec

agctcagagt
cctgectggga
gccctggaac
aaacctcggt
gcactgatgt
tggactgctt
cccaactggg
tgcaccactt
aggaatgtgt
tcctgeccgga
gcttcgectt
ttgaagcctc
cccgegecga
gccatgtgcc
gccgecttga
actggtttga
aaagattgac
taatgccttt
aatcctggtt
tgtgcactgt
tccttteccgg
gccttgeccg
cggggaagct
ggacgtcctt

tgctgeccggce

gcagtgcagc
tgatgtcctg
ctcggccgag
ggcccttcac
tcgctctccg
ccacctgtac
ctactccttg
ccggatcctg
cctccaaatg
acctgaccag
ctgtcgggag
agggaccacc
agcggcectcc
tgtggaaaag
atggtgctgg
tgtgtgataa
tggtattctt
gtatcatgct
gctgtctctt
gtttgctgac
gactttcgct
ctgctggaca
gacgtccttt
ctgctacgtc

tctgcggect

acttgcagac
atccccaacc
ttcttcttca
ctcattgcca
gtgctggtgt
tgtgtgacca
ccttgtgtgg
ggagaggaac
gggggagtgc
cggaaggtca
tgcaaggagg
acacaagcct
aaggagacta
aatggaggct
aactgtggct
tggattcctg
aactatgttg
attgcttccc
tatgaggagt
gcaaccccca
ttcccectcc
ggggctcegge
ccgeggetgce
ccttcggccc

cttccgectc

aagccaccct
ggatgtcagg
aatgtggagc
ccaactcccg
tccagtgcaa
gactgaatga
ctggctgccc
agtacaacag
tgtgcccccg
cttgcgaggs
cctaccacga
acagagtgga
tcaagaaaac
gcatgcacat
gcgagtggaa
ttaatcaacc
ctccttttac
gtatggcttt
tgtggcccgt
ctggttgggs
ctattgccac
tgttgggcac
tcgectgtgt
tcaatccagc

ttcgccttcg

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120



ccctcagacg
gtgccttgtt
gcggetttgg
gaattttctt
ccaacgggcc
cctgececcggg
cactccagtg
ggtgtccttc
gggaagaaac
actgcaacct
gtgattatag
gtctcaccat
gctgctttaa
caattaagta
ctttgttttt
gtcactctaa
tatgacccca
ggatttaaaa
caccaacatt
gattcatgta
ttataaagct
ggaggctgag
atcagtacgt
tggagttggc

tcgcccgacg

agtcggatct
tttgcctgtg
ggcatggaca
cctttggacg
ctcctcccct
tggcatccct
cccaccagcc
tataatatta
ctgtagggcc
cctcctccct
gtgcacacca
gttggccagg
attagactaa
cctcaaagaa
cttcctaaaa
atggttatga
aaacacattt
taagaagaaa
cagaacaccc
attttgtcat
ctcttctaaa
gcaggaggat
agataagtag
cactccctct

cccgggettt

ccctttgggc
ttccgegtcc
tagatcccta
ctggagcctc
ccttgcaccg
gtgacccctc
ttgtcctaat
tggegtggag
tgcgttaccc
gggttcaagc
ccaagcctgg
ctagtctctg
tagcagagtg
ctattcttgt
ggggtcatgt
gcaagtttaa
acttatgatt
aagaagactt
agtctgtgtt
tccttgegtg
aatacaaaaa
ttcttgaact
catggcgggt
ctgcgegctc

geeeggecgs

cgcctccccg
tacttttcaa
taaagaattt
ggtagccgtt
gcccttectg
cccagtgcect

aaaattaagt

gggggtggta
aggctggagt
aattctcctg
ctaattttta
gcaagccatg
gtcagactat
ttgccttatt
tgatttttac
gaaaaatctt
atgttgaaaa
gggacttaaa
gcacaatatg

atattttaaa

tttgtggggc
gggaggcaga
taatcattaa
gctcgctcac

cctcagtgag

cccatgtatc
gcctccaagc
ggttcatctt
cctcctgcecc
gtctttgaat
ctcctggccc
tgcatcattt
tggagcaagg
gcagtggcac
cctcagcctc
tatctttagt
gtaaaatgta
actgaaagct
cctatgtaaa
ttacaatgta
cagcaaatac
catagggtct
aagtctttta
ttacttaggt
aaacattctg
cttgtagtcc
gcttgcagtg
ctacaaggaa
tgaggcceggg

cgagcgagceg

tttttcacct
tgtgccttgg
atcagttgtt
gctgggcectc
aaattcattg
tggaagttgc
tgtctgacta
ggcccaagtt
atttctgctc
ccaagtagct
agagacggga
actatttaag
tggtgaatca
taactgaaat
ttttaagttt
taccttagat
ggggaaaaag
gaggccagct
ataaatcaag
tgtaaggtat
cagctacttg
agcccactgc
cccctagtga
cgaccaaagg

cgcagcctaa

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620



ttaaggcc

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

85
4431
DNA

<220>
<223>

<400> 85
gcgegcetcegc

tcgcccggcec
gggttccttg
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
actgcagagg
ggggtgcecta
aaattgcgca
cactgccagc
gccgectcag
ccggccacct
gcgagatagg
ctcagtctgc
gggeaccgeg
caagtcgcag

cggcctgcag

tcgctcactg
tcagtgagcg
tagttaatga
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
gccctgegta
cctgacgacc
tcccctatca
ttcagcaccg
cactgaaggc
tggtcgegtc
ggggcracges
ggtgggcagc
cagtccgccc

gggaattcaa

ctgggtcgag

Artificial Sequence

aggccgeccg
agcgagcgceg
ttaacccgcc
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
tgagtgcaag
gaccccgacc
gagaggggeea
cggacagtgc
gcgctgacgt
cgcgeegecg
cgcgaccatc
ggaggagtcg
ccgeggcetcec
agcaagccgc

cgctgetgcet

Made in Lab - Expression cassette

ggcaaagccc
cagagaggga
atgctactta
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
tgggttttag
cactggacaa
ggggaaacag
cttcgeccccc
cactcgccgg
ccggeccagc
tgcgectgegg
tgtcgtgect
tggccagacc
caccatggcg

gcgcttcacg

gggcgteggg

gtggccaact
tctacgtact
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
gaccaggatg
gcacccaacc
gatgcggcga
gcetggeggce
tcccccgcaa
cggaccgcac
cgccggegac
gagagcgcag
acccctagga
gtgcgacagg

ggcaagcccg

cgacctttgg
ccatcactag
ctggagacgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
aggcggests
cccattcccc
ggcgegtgeg
gecgegecacc
actccccttc
cacgcgaggc
tcagcgctgc
ctgtgctcct
ccccctgecc
cgctgggecg

gccgggcecta

4628

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



cggettgggs
cgcaggaccg
cttccgccag
ctggggctgc
cctcaatcta
gaaaactcag
catcttgctg
actgccctgg
aggaaacatc
cgtgcacaga
gcttagactg
accctcaact
agctccatca
cagaggagtg
ggctgcetgcec
gtgggtttgc
tatttgaagc
aggctcgtgc
gctgccatgt
agtgcaggct
accactggtt
gtgaaagatt
ctttaatgcc
ataaatcctg

tggtgtgcac

cggeeggecc
ggcgeggagce
tcggtggecg
gcgggecectt
caacagcgcc
ggtacagtgc
ggatgatgtt
gactagtgca
agtagctttg
cgtcaggagc
tttccactta
tggctactcc
cttcaggatt
tgtcctgcag
ggagcctgac
cttctgccgg
ctcaggaaca
cgaagcagcc
accagtggaa
cgagtggtgc
cgacgtgtag
gactggtatt
tttgtatcat
gttgctgtct

tgtgtttgct

cggegeeess
ctcgcagggt
ggctggeggc
geggeeggsc
tatgtgtatt
agcacctgca
ttaattccaa
gaatttttct
cacctgatcg
cccgtectgg
tactgtgtga
ctgccttgtg
ctgggagaag
atgggegscs
cagaggaaag
gaatgtaaag
actactcagg
tccaaagaaa
aaaaatggag
tggaactgtg
taatggattc
cttaactatg
gctattgcett
ctttatgagg

gacgcaaccc

ctgtgtccgc
cgggctcggg
gcggttgeag
agtctttctg
gcaaaggccc
ggcaggcaac
accggatgag
ttaaatgtgg
caacaaatag
ttttccagtg
caagactcaa
tggctggetg
agcagtacaa
tgttatgccc
tcacctgcga
aagcgtacca
cctacagagt
ccatcaagaa
gctgcatgca
gctgegagtg
ctgttaatca
ttgctccttt
cccgtatggc
agttgtggcc

ccactggttg

ggggagegtc
ctccctaacc
cggcagttcg
gccttcgggc
ctgtcaaaga
gctcaccttg
tggtgaatgc
agcacacccc
tcggaacatc
caactcccgc
tgatcggcag
tcccaactcc
ccggtaccag

ccgececctggce

agggggcaat
tgaaggggag
cgatgaaaga
aaccaccaag
catgaagtgt
gaaccgcgtc
acctctggat
tacgctatgt
tttcattttc
cgttgtcagg

gggcattgcc

caggctgggc
gtctccgctt
tggtgcgggc
tagggctggg
gtgcagccgg
acccagggtc
caatccccac
acctctgaca
acttgcatta
cacgtgattt
tttgttcacg
ttgattaaag
cagtatggtg
tgtggagegg
ggcctggget
tgcagtgccg
gccgecgagce
ccctgtcccc
ccgcagceccc
tgcatggggsg
tacaaaattt
ggatacgctg
tcctecttgt
caacgtggcg

accacctgtc

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640



agctcctttc

cctgecttgc

tgtcggggaa
gcgggacgtc
gcctgetgec
tctccctttg
gtgttccgcg
acatagatcc
acgctggagc
cctccttgcea
cctgtgaccc
gccttgtcect
ttatggggtg
gcctgegtta
cctgggttca
ccaccaagcc
aggctagtct
taatagcaga
gaactattct
aaaggggtca
tgagcaagtt
tttacttatg
aaaaagaaga
cccagtctgt

cattccttgc

cgggactttc
ccgectgetgg
gctgacgtcc
cttctgctac
ggctctgegg
ggccgcectcc
tcctactttt
ctataaagaa
ctcggtagcc
ccggecccttc
ctccccagtg
aataaaatta
gaggggssts
cccaggctgg
agcaattctc
tggctaattt
ctggcaagcc
gtggtcagac
tgtttgectt
tgttgatttt
taagaaaaat
attatgttga
cttgggactt
gttgcacaat

gtgatatttt

gctttccccc
acaggggctc
tttccgeggce
gtcccttcgg
cctcttccgc
ccgcccatgt
caagcctcca
tttggttcat
gttcctcctg
ctggtctttg
cctctecctgg
agttgcatca
gtatggagca
agtgcagtgg
ctgcctcagc
ttatatcttt
atggtaaaat
tatactgaaa
attcctatgt
tacttacaat
cttcagcaaa
aaacataggg
aaaaagtctt
atgttactta

aaaaaacatt

tccctattgce
ggctgttggg
tgctcgectg
ccctcaatcc
ctcttcgect
atctttttca
agctgtgcect
cttatcagtt
cccgetgggc
aataaattca
ccctggaagt
ttttgtctga
aggggcccaa
cacatttctg
ctcccaagta
agtagagacg
gtaactattt
gcttggtgaa
aaataactga
gtattttaag
tactacctta
tctggggaaa
ttagaggcca
ggtataaatc

ctgtgtaagg

cacggcggaa

cactgacaat
tgttgccacc
agcggacctt
tcgccctcag
cctgtgectt
tgggcggctt
gttgaatttt
ctcccaacgg
ttgcctgccc
tgccactcca
ctaggtgtcc
gttgggaaga
ctcactgcaa
gctgtgatta
ggagtctcac
aaggctgctt
tcacaattaa
aatctttgtt
tttgtcactc
gattatgacc
aagggattta
gctcaccaac
aaggattcat

tatttataaa

ctcatcgccg
tccgtggtgt
tggattctgc
ccttcccgeg
acgagtcgga
gtttttgect
tggggcatgg
cttcctttgg
gccctcectcec
gggtggcatc
gtgcccacca
ttctataata
aacctgtagg
cctcctcectc
taggtgcaca
catgttggcc
taaattagac
gtacctcaaa
tttcttccta
taaatggtta
ccaaaacaca
aaataagaag
attcagaaca
gtaattttgt

gctctcttct

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140



aaaaatacaa
gatttcttga
tagcatggcg
tctctgegeg
tttgcccggg
<210>
<211>

<212>
<213>

86

<220>
<223>

<400> 86
gcgegcetcegc

tcgcccggcec
gggttccttg
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
actgcagagg
ggggtgcecta
aaattgcgca
cactgccagc
gccgectcag

ccggccacct

gcgagatagg

4431
DNA
Artificial Sequence

aaatttgtgg ggccttgtag tcccagctac

actgggaggc

agagcttgca

gtgagcccac

ggttaatcat taactacaag gaacccctag

ctcgctcget

cggcctcagt

tcgctcactg
tcagtgagcg
tagttaatga
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
gccctgegta
cctgacgacc
tcccctatca
ttcagcaccg
cactgaaggc
tggtcgegtc

ggggcracggs

cactgaggcc

gagcgagega

aggccgeccg
agcgagcgceg
ttaacccgcc
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
tgagtgcaag
gaccccgacc
gagagggeea
cggacagtgc
gcgctgacgt
cgcgeegecg

cgcgaccatc

gggcgaccaa

gcgegeagec

Made in Lab - Expression cassette

ggcaaagccc
cagagaggga
atgctactta
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
tgggttttag
cactggacaa
ggggaaacag
cttcgeccccc
cactcgccgg

ccggeccagc

tgcgetgegg

ttgggaggct

tgcatcagta
tgatggagtt
aggtcgcccg

taattaaggc

gggcgteggg

gtggccaact
tctacgtact
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
gaccaggatg
gcacccaacc
gatgcggcga
gcctggeggce
tcccccgcaa

cggaccgcac

cgceggegac

gaggcaggag
cgtagataag
ggccactccc

acgcccgggc

C

cgacctttgg
ccatcactag
ctggagacgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
aggcggests
cccattcccc
ggcgegtgeg
gecgegecacc
actccccttc
cacgcgaggc

tcagcgctgc

4200

4260

4320

4380

4431

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



ctcagtctgc
gggecaccgeg
caagtcgcag
gggattgcaa
cgggttgggt
tgcgggececg
cttccggcag
ctggggctgt
cctccatcta
gaaagctcag
catcctgctg
actgccctgg
aggaaacctc
cttgcactga
gcctggactg
acccccaact
agttgcacca
cagaggaatg
gcctectgec
gtggcttcgc
tgtttgaagc
aggcccgegc
ggtgccatgt
agtgccgcct

accactggtt

ggtgggcagc
cagtccgccc
gggaattcaa
ttgggaagag
cgcecctggtc
ggtgctgagc
agcgtggctg
gcaggcccat
caactccgcc
agtgcagtgc
ggatgatgtc
aacctcggcc
ggtggccctt
tgttcgectct
cttccacctg
gggctactcc
cttccggatc
tgtcctccaa
ggaacctgac
cttctgtcgg
ctcagggacc
cgaagcggcc
gcctgtggaa
tgaatggtgc

tgatgtgtga

ggaggagtcg
ccgecggctcc
agcaagccgc
cattgcttct
ccgececgetgg
caagaagagt
gtttggcagc
gcggacgagce
tatgtgtact
agcacttgca
ctgatcccca
gagttcttct
cacctcattg
ccggtgetgg
tactgtgtga
ttgccttgtg
ctgggagagg
atgggeggasg
cagcggaagg
gagtgcaagg
accacacaag
tccaaggaga
aagaatggag
tggaactgtg

taatggattc

tgtcgtgect
tggccagacc
caccatggct
cagatttact
gtgcgtacga
agggttggga
tagactccag
cgtatttttg
gcaagggacc
gacaagccac
accggatgtc
tcaaatgtgg
ccaccaactc
tgttccagtg
ccagactgaa
tggctggetg
aacagtacaa
tgctgtgccc
tcacttgcga
aggcctacca
cctacagagt
ctatcaagaa
gctgcatgca
gctgegagtg

ctgttaatca

gagagcgcag
acccctagga
gtgcggcagg
ggaaaaccag
ggtgaacggc
ttgcccaatc
aggcagtttg
gctttcggac
ctgccagagg
cctgaccctg
aggggaatgc
agcccacccc
ccgcaacatc
caactcccga
tgacaggcag
ccccaactcc
cagataccag

ccggectggt

gggtggaaac
cgaaggagaa
ggatgagagg
aaccaccaag
catgaagtgc
gaacagagtg

acctctggat

ctgtgctcct
ccccctgecc
cactgggtcg
gaagagcata
caggttgggc
gccttaggtt
tagtgagggc
ttgggttgge
gtgcagccgg
acccagggcc
caaagccctc
acctcggaca
acctgtatca
cacgtgatct
tttgtccacg

ctgatcaagg

cagtacgggsg
tgtggagctg
ggcctgggcet
tgctccgegg
gcageggagce
ccatgcccta
ccccagcecac

tgtatggggsg

tacaaaattt

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400



gtgaaagatt
ctttaatgcc
ataaatcctg
tggtgtgcac
agctcctttc

cctgecttgc

tgtcggggaa
gcgggacgtc
gcctgetgec
tctccctttg
gtgttccgceg
acatagatcc
acgctggagc
cctccttgcea
cctgtgaccc
gccttgtect
ttatggggtse
gcctgegtta
cctgggttca
ccaccaagcc
aggctagtct
taatagcaga
gaactattct
aaaggggtca

tgagcaagtt

gactggtatt
tttgtatcat
gttgctgtct
tgtgtttgct
cgggactttc
ccgectgetgg
gctgacgtcc
cttctgctac
ggctctgegg
ggccgcectcc
tcctactttt
ctataaagaa
ctcggtagcc
ccggecccttc
ctccccagtg
aataaaatta
gaggegsstse
cccaggctgg
agcaattctc
tggctaattt
ctggcaagcc
gtggtcagac
tgtttgectt
tgttgatttt

taagaaaaat

cttaactatg
gctattgcett
ctttatgagg
gacgcaaccc
gctttccccc
acaggggctc
tttccgeggce
gtcccttcgg
cctcttccgc
ccgcccatgt
caagcctcca
tttggttcat
gttcctcctg
ctggtctttg
cctctecctgg
agttgcatca
gtatggagca
agtgcagtgg
ctgcctcagc
ttatatcttt
atggtaaaat
tatactgaaa
attcctatgt
tacttacaat

cttcagcaaa

ttgctccttt
cccgtatggc
agttgtggcc
ccactggttg
tccctattgce
ggctgttggg
tgctcgectg
ccctcaatcc
ctcttcgect
atctttttca
agctgtgcect
cttatcagtt
cccgetgggc
aataaattca
ccctggaagt
ttttgtctga
aggggcccaa
cacatttctg
ctcccaagta
agtagagacg
gtaactattt
gcttggtgaa
aaataactga
gtattttaag

tactacctta

tacgctatgt
tttcattttc
cgttgtcagg
gggcattgcc
cacggcggaa
cactgacaat
tgttgccacc
agcggacctt
tcgccctcag
cctgtgectt
tgggcggctt
gttgaatttt
ctcccaacgg
ttgcctgecc
tgccactcca
ctaggtgtcc
gttgggaaga
ctcactgcaa
gctgtgatta
ggagtctcac
aaggctgctt
tcacaattaa
aatctttgtt
tttgtcactc

gattatgacc

ggatacgctg
tcctecttgt
caacgtggcg
accacctgtc
ctcatcgccg
tccgtggtgt
tggattctgc
ccttcccgeg
acgagtcgga
gtttttgect
tggggcatgg
cttcctttgg
gccctcectcec
gggtggcatc
gtgcccacca
ttctataata
aacctgtagg
cctcctcectc
taggtgcaca
catgttggcc
taaattagac
gtacctcaaa
tttcttccta
taaatggtta

CCaaaacaca

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900



tttacttatg
aaaaagaaga
cccagtctgt
cattccttgc
aaaaatacaa
gatttcttga
tagcatggcg
tctctgegeg
tttgcccggg
<210>
<211>

<212>
<213>

87
4628
DNA

<220>
<223>

<400> 87
gcgegetcegc

tcgcccggcec
gggttccttg
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
actgcagagg
ggggtgcecta

aaattgcgca

attatgttga
cttgggactt
gttgcacaat
gtgatatttt
aaatttgtgg
actgggaggc
ggttaatcat
ctcgctcget

cggcctcagt

tcgctcactg
tcagtgagcg
tagttaatga
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
gccctgegta
cctgacgacc

tcccctatca

aaacataggg
aaaaagtctt
atgttactta
aaaaaacatt
ggccttgtag
agagcttgca
taactacaag

cactgaggcc

gagcgagega

Artificial Sequence

aggccgececg
agcgagcegceg
ttaacccgcc
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
tgagtgcaag
gaccccgacc

gagagggesa

tctggggaaa
ttagaggcca
ggtataaatc
ctgtgtaagg
tcccagctac
gtgagcccac
gaacccctag
gggcgaccaa

gcgegeagec

Made in Lab - Expression cassette

ggcaaagccc
cagagaggga
atgctactta
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
tgggttttag

cactggacaa

gg8ggaaacag

aagggattta
gctcaccaac
aaggattcat
tatttataaa
ttgggaggct
tgcatcagta
tgatggagtt
aggtcgcccg

taattaaggc

gggcgteggg

gtggccaact
tctacgtact
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
gaccaggatg

gcacccCaacc

gatgcggcga

aaataagaag
attcagaaca
gtaattttgt
gctctcttct
gaggcaggasg
cgtagataag
ggccactccc

acgcccgggc

C

cgacctttgg
ccatcactag
ctggagacgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
aggcggests

cccattcccc

ggcgegtgeg

3960

4020

4080

4140

4200

4260

4320

4380

4431

60

120

180

240

300

360

420

480

540

600

660



cactgccagc
gccgectcag
ccggccacct
gcgagatagg
ctcagtctgc
gggecaccgeg
caagtcgcag
cggcctgcag
cggettgggs
cgcaggaccg
cttccgccag
ctggggctgc
cctcaaaggt
ctgtgagcgg
agactctgtg
tggaagtcca
tcaaagagtg
caccttgacc
tgaatgccaa
acaccccacc
gaacatcact
ctcccgccac
tcggcagttt
caactccttg

gtaccagcag

ttcagcaccg
cactgaaggc
tggtcgegtc
ggggcracges
ggtgggcagc
cagtccgccc
gggaattcaa
ctgggtcgag
cggeeggecc
ggcgeggagce
tcggtggecg
gcgggecectt
caagaaatga
gagccccaga
gggctggetg
gcaggtagat
cagccgggaa
cagggtccat
tccccacact
tctgacaagg
tgcattacgt
gtgatttgct
gttcacgacc
attaaagagc

tatggtgcag

cggacagtgc
gcgctgacgt
cgcgecgecg
cgcgaccatc
ggaggagtcg
ccgecggctcc
agcaagccgc
cgctgetgcet
cggegeceess
ctcgcagggt
ggctggeggc
geggeeggsc
atgcaactgg
gcttgactcg
tcattctgca
caatctacaa
aactcagggt
cttgctggga
gccctgggac
aaacatcagt
gcacagacgt
tagactgttt
ctcaacttgg

tccatcactt

aggagtgtgt

cttcgeccccc
cactcgccgg
ccggeccagc
tgcgetgegg
tgtcgtgect
tggccagacc
caccatggcg
gcgcttcacg
ctgtgtccgc
cgggctcggg
gcggttgeag
agtctttctg
aggcgacgac
ggtggacctc
cactgacagc
cagcgcctat
acagtgcagc
tgatgtttta
tagtgcagaa
agctttgcac
caggagcccc
ccacttatac
ctactccctg
caggattctg

cctgcagatg

gcctggegsc
tcccccgcaa
cggaccgcac
cgeccggegac
gagagcgceag
acccctagga
gtgcgacagg
ggcaagcccg
ggggagegtc
ctccctaacc
cggcagttcg
gccatggggc
cccagaaacg
agcagctcag
aggaaggact
gtgtattgca
acctgcaggc
attccaaacc
tttttcttta
ctgatcgcaa
gtcctggttt
tgtgtgacaa
ccttgtgtgg
ggagaagagc

gggggcrgtgt

gecgegecacc
actccccttc
cacgcgaggc
tcagcgctgc
ctgtgctcct
cccecctgecc
cgctgggecg
gccgggcecta
caggctgggc
gtctccgctt
tggtgegggc
tagggctggg
cggcgeggags
tcctcccagg
caccaccagc
aaggcccctg
aggcaacgct
ggatgagtgg
aatgtggagc
caaatagtcg
tccagtgcaa
gactcaatga
ctggctgtcc
agtacaaccg

tatgcccccg

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



ccctggetgt

gggcaatggc
aggggagtgc
tgaaagagcc
caccaagccc
gaagtgtccg
ccgecgtctge
tctggattac
gctatgtgga
cattttctcc
tgtcaggcaa
cattgccacc
ggcggaactc
tgacaattcc
tgccacctgg
ggaccttcct
ccctcagacg
gtgccttgtt
gcggetttgg
gaattttctt
ccaacgggcc
cctgececcggg
cactccagtg

ggtgtccttc

gggaagaaac

ggagcggesc
ctgggctgtg
agtgccgtat
geccgageagsg
tgtccccgcet
cagccccagt
atgggggacc
aaaatttgtg
tacgctgctt
tccttgtata
cgtggegtgg
acctgtcagc
atcgccgcect
gtggtgttgt
attctgcgcg
tccecgeggcec
agtcggatct
tttgcctgtg
ggcatggaca
cctttggacg
ctcctcccect
tggcatccct
cccaccagcc
tataatatta

ctgtagggcc

tgctgccgga
ggtttgcctt
ttgaagcctc
ctcgtgccga
gccatgtacc
gcaggctcga
actggttcga
aaagattgac
taatgccttt
aatcctggtt
tgtgcactgt
tccttteccgg
gccttgeccg
cggggaagct
ggacgtcctt
tgctgeccggce
ccctttgggc
ttccgegtcc
tagatcccta
ctggagcctc
ccttgcaccg
gtgacccctc
ttgtcctaat
tggegtggag

tgcgttaccc

gcctgaccag
ctgccgggaa
aggaacaact
agcagcctcc
agtggaaaaa
gtggtgctgg
cgtgtagtaa
tggtattctt
gtatcatgct
gctgtctctt
gtttgctgac
gactttcgct
ctgctggaca
gacgtccttt
ctgctacgtc
tctgcggect
cgcctccccg
tacttttcaa
taaagaattt
ggtagccgtt
gcccttectg
cccagtgcct

aaaattaagt

gggggtggta

aggctggagt

aggaaagtca
tgtaaagaag
actcaggcct
aaagaaacca
aatggaggct
aactgtggct
tggattcctg
aactatgttg
attgcttccc
tatgaggagt
gcaaccccca
ttccccctcc
ggggcteggce
ccgeggcetgce
ccttcggccc
cttccgectc
cccatgtatc
gcctccaagc
ggttcatctt
cctcctgcecc
gtctttgaat
ctcctggccc
tgcatcattt
tggagcaagg

gcagtggcac

cctgcgaagg
cgtaccatga
acagagtcga
tcaagaaaac
gcatgcacat
gcgagtggaa
ttaatcaacc
ctccttttac
gtatggcttt
tgtggcccgt
ctggttgggs
ctattgccac
tgttgggcac
tcgectgtgt
tcaatccagc
ttcgccttcg
tttttcacct
tgtgeccttgg
atcagttgtt
gctgggcectc
aaattcattg
tggaagttgc
tgtctgacta
ggcccaagtt

atttctgctc

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660



actgcaacct
gtgattatag
gtctcaccat
gctgctttaa
caattaagta
ctttgttttt
gtcactctaa
tatgacccca
ggatttaaaa
caccaacatt
gattcatgta
ttataaagct
ggaggctgag
atcagtacgt
tggagttggc
tcgcccgacg
ttaaggcc

<210>
<211>

<212>
<213>

88
4628
DNA

<220>

<223>

<400> 88

cctcctccct
gtgcacacca
gttggccagg
attagactaa
cctcaaagaa
cttcctaaaa
atggttatga
aaacacattt
taagaagaaa
cagaacaccc
attttgtcat
ctcttctaaa
gcaggaggat
agataagtag
cactccctct

cccgggettt

gggttcaagc
ccaagcctgg
ctagtctctg
tagcagagtg
ctattcttgt
ggggtcatgt
gcaagtttaa
acttatgatt
aagaagactt
agtctgtgtt
tccttgegtg
aatacaaaaa
ttcttgaact
catggcgggt
ctgcgegctc

geeegegecgs

Artificial Sequence

aattctcctg
ctaattttta
gcaagccatg
gtcagactat
ttgccttatt
tgatttttac
gaaaaatctt
atgttgaaaa
gggacttaaa
gcacaatatg

atattttaaa

tttgtggggc
gggaggcaga
taatcattaa
gctcgctcac

cctcagtgag

Made in Lab - Expression cassette

cctcagcctc
tatctttagt
gtaaaatgta
actgaaagct
cctatgtaaa
ttacaatgta
cagcaaatac
catagggtct
aagtctttta
ttacttaggt
aaacattctg
cttgtagtcc
gcttgcagtg
ctacaaggaa
tgaggcceggg

cgagcgagceg

ccaagtagct
agagacggga
actatttaag
tggtgaatca
taactgaaat
ttttaagttt
taccttagat
ggggaaaaag
gaggccagct
ataaatcaag
tgtaaggtat
cagctacttg
agcccactgc
cccctagtga
cgaccaaagg

cgcagcctaa

gcgegcectcge tcgctcactg aggccgececcg ggcaaagecc gggegtecggg cgacctttgg

tcgcccggec tcagtgagecg agcgagcgeg cagagaggga gtggccaact ccatcactag

gggttccttg tagttaatga ttaacccgcc atgctactta tctacgtact ctggagacgc

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4628

60

120

180



gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
actgcagagg
ggggtgcecta
aaattgcgca
cactgccagc
gccgectcag
ccggccacct
gcgagatagg
ctcagtctgc
gggeaccgeg
caagtcgcag
gggattgcaa
cgggttgggt
tgcgggececg
cttccggcag
ctggggcetgt
cctcaaaggt
ctgtgaacgg
agactccgtg
gggttcacca

ccagagggtg

ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
gccctgegta
cctgacgacc
tcccctatca
ttcagcaccg
cactgaaggc
tggtcgegtc
ggggcracges
ggtgggcagc
cagtccgccc
gggaattcaa
ttgggaagag
cgccctggtc
ggtgctgagc
agcgtggcetg
gcaggcccat
caagagatga
gaacctcaga
ggactggcag
gctggacggt

cagccgggaa

tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
tgagtgcaag
gaccccgacc
gagagggeea
cggacagtgc
gcgctgacgt
cgcgecgecg
cgcgaccatc
ggaggagtcg
ccgeggctcc
agcaagccgc
cattgcttct
ccgececgetgg
caagaagagt
gtttggcagc
gcggacgagce
acgccactgg
gcctgaccag
tcattctgca
ccatctacaa

agctcagagt

ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
tgggttttag
cactggacaa
ggggaaacag
cttcgeccccc
cactcgccgg
ccggeccagc
tgcgetgegg
tgtcgtgect
tggccagacc
caccatggct
cagatttact
gtgcgtacga
agggttggga
tagactccag
cgtatttttg
tggagatgac
agtggacctc
cactgacagc
ctccgectat

gcagtgcagc

ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
gaccaggatg
gcacccaacc
gatgcggcega
gcetggeggce
tcccccgcaa
cggaccgcac
cgeceggegac
gagagcgceag
acccctagga
gtgcggcagg
ggaaaaccag
ggtgaacggc
ttgcccaatc
aggcagtttg
gctatgggac
cccaggaatg
agctcctctg
cgcaaggatt
gtgtactgca

acttgcagac

ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
aggcggests
cccattcccc
ggcgegtgeg
gecgegecacc
actccccttc
cacgcgaggc
tcagcgctgc
ctgtgctcct
cccecctgecc
cactgggtcg
gaagagcata
caggttgggc
gccttaggtt
tagtgagggc
ttgggttgge

cagctggggs

tcctcceggg
cccccecctge
agggaccctg

aagccaccct

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



gaccctgacc
ggaatgccaa
ccaccccacc
caacatcacc
ctcccgacac
caggcagttt
caactccctg
ataccagcag
gcctggttgt
tggaaacggc
aggagaatgc
tgagagggca
caccaagcca
gaagtgcccc
cagagtgtgt
tctggattac
gctatgtgga
cattttctcc
tgtcaggcaa
cattgccacc
ggcggaactc
tgacaattcc
tgccacctgg
ggaccttcct

ccctcagacg

cagggcccat
agccctcact
tcggacaagg
tgtatcactt
gtgatctgcc
gtccacgacc

atcaaggagt

tacggggcag
ggagctggcec
ctgggctgtg
tccgecggtgt
gcggageags
tgccctaggt
cagccacagt
atgggggacc
aaaatttgtg
tacgctgctt
tccttgtata
cgtggegtgg
acctgtcagc
atcgccgcect
gtggtgttgt
attctgcgcg
tccecgeggcec

agtcggatct

cctgectggga
gccctggaac
aaacctcggt
gcactgatgt
tggactgctt
cccaactggg
tgcaccactt
aggaatgtgt
tcctgeccgga
gcttcgectt
ttgaagcctc
cccgegecga
gccatgtgcc
gccgecttga
actggtttga
aaagattgac
taatgccttt
aatcctggtt
tgtgcactgt
tccttteccgg
gccttgeccg
cggggaagct
ggacgtcctt
tgctgeccggce

ccctttgggc

tgatgtcctg
ctcggccgag
ggcccttcac
tcgctctcecg
ccacctgtac
ctactccttg
ccggatcctg
cctccaaatg
acctgaccag
ctgtcgggag
agggaccacc
agcggcctcc
tgtggaaaag
atggtgctgg
tgtgtgataa
tggtattctt
gtatcatgct
gctgtctctt
gtttgctgac
gactttcgct
ctgctggaca
gacgtccttt
ctgctacgtc
tctgcggect

cgcctccccg

atccccaacc
ttcttcttca
ctcattgcca
gtgctggtgt
tgtgtgacca
ccttgtgtgg
ggagaggaac
gggggagtgc
cggaaggtca
tgcaaggagg
acacaagcct
aaggagacta
aatggaggct
aactgtggct
tggattcctg
aactatgttg
attgcttccc
tatgaggagt
gcaaccccca
ttcccectcc
ggggctcegge
ccgecggetge
ccttcggccc
cttccgectc

cccatgtatc

ggatgtcagg
aatgtggagc
ccaactcccg
tccagtgcaa
gactgaatga
ctggctgccc
agtacaacag
tgtgcccccg
cttgcgaggs
cctaccacga
acagagtgga
tcaagaaaac
gcatgcacat
gcgagtggaa
ttaatcaacc
ctccttttac
gtatggcttt
tgtggcccgt
ctggttgggs
ctattgccac
tgttgggcac
tcgectgtgt
tcaatccagc
ttcgccttcg

tttttcacct

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180



gtgccttgtt
gcggetttgg
gaattttctt
ccaacgggcc
cctgececcggg
cactccagtg
ggtgtccttc
gggaagaaac
actgcaacct
gtgattatag
gtctcaccat
gctgctttaa
caattaagta
ctttgttttt
gtcactctaa
tatgacccca
ggatttaaaa
caccaacatt
gattcatgta
ttataaagct
ggaggctgag
atcagtacgt
tggagttggc
tcgcccgacg

ttaaggcc

tttgcctgtg
ggcatggaca
cctttggacg
ctcctcccct
tggcatccct
cccaccagcc
tataatatta
ctgtagggcc
cctcctccct
gtgcacacca
gttggccagg
attagactaa
cctcaaagaa
cttcctaaaa
atggttatga
aaacacattt
taagaagaaa
cagaacaccc
attttgtcat
ctcttctaaa
gcaggaggat
agataagtag
cactccctct

cccgggettt

ttccgegtcc
tagatcccta
ctggagcctc
ccttgcaccg
gtgacccctc
ttgtcctaat
tggegtggag
tgcgttaccc
gggttcaagc
ccaagcctgg
ctagtctctg
tagcagagtg
ctattcttgt
ggggtcatgt
gcaagtttaa
acttatgatt
aagaagactt
agtctgtgtt
tccttgegtg
aatacaaaaa
ttcttgaact
catggcgggt
ctgcgegctc

geeeggecgs

tacttttcaa
taaagaattt
ggtagccgtt
gcccttectg
cccagtgcct

aaaattaagt

gggggtggta
aggctggagt
aattctcctg
ctaattttta
gcaagccatg
gtcagactat
ttgccttatt
tgatttttac
gaaaaatctt
atgttgaaaa
gggacttaaa
gcacaatatg

atattttaaa

tttgtggggc
gggaggcaga
taatcattaa
gctcgctcac

cctcagtgag

gcctccaagc
ggttcatctt
cctcctgecc
gtctttgaat
ctcctggccc
tgcatcattt
tggagcaagg
gcagtggcac
cctcagcctc
tatctttagt
gtaaaatgta
actgaaagct
cctatgtaaa
ttacaatgta
cagcaaatac
catagggtct
aagtctttta
ttacttaggt
aaacattctg
cttgtagtcc
gcttgcagtg
ctacaaggaa
tgaggcceggg

cgagcgagceg

tgtgeccttgg
atcagttgtt
gctgggcectc
aaattcattg
tggaagttgc
tgtctgacta
ggcccaagtt
atttctgctc
ccaagtagct
agagacggga
actatttaag
tggtgaatca
taactgaaat
ttttaagttt
taccttagat
ggggaaaaag
gaggccagct
ataaatcaag
tgtaaggtat
cagctacttg
agcccactgc
cccctagtga
cgaccaaagg

cgcagcctaa

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4628



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

<220>
<223>

<400>

89
500
PRT

Artificial Sequence

Made in Lab - fusion

89

Met Ala Val

1

Leu

Arg

Ala

Asn

65

Leu

Gly

Gln

Gly

Ser
145

Leu

Pro

Ala

50

Arg

Gln

Arg

Glu

Cys

130

Val

Leu

Gly

35

Gly

Leu

Arg

Ala

Met

115

Glu

Leu

Arg

Arg

20

Pro

Pro

Arg

Gln

Val

100

Asn

Arg

Pro

Gln

Phe

Ala

Gly

Phe

Phe

85

Phe

Ala

Glu

Gly

Ala

Thr

Ala

Ala

Phe

70

Val

Leu

Thr

Pro

Asp
150

Leu

Gly

Gly

Glu

55

Arg

Val

Ala

Gly

Gln

135

Ser

protein

Gly

Lys

Cys

40

Pro

Gln

Arg

Met

Gly

120

Ser

Val

Arg

Pro

25

Val

Arg

Ser

Ala

Gly

105

Asp

Leu

Gly

Gly

10

Gly

Arg

Arg

Val

Trp

90

Leu

Asp

Thr

Leu

Leu

Arg

Gly

Val

Ala

75

Gly

Gly

Pro

Arg

Ala
155

Gln

Ala

Glu

Gly

60

Gly

Cys

Leu

Arg

Val

140

Val

Leu

Tyr

Arg

45

Leu

Leu

Ala

Gly

Asn

125

Asp

Ile

Gly

Gly

30

Pro

Gly

Ala

Gly

Leu

110

Ala

Leu

Leu

Arg

15

Leu

Gly

Leu

Ala

Pro

95

Lys

Ala

Ser

His

Ala

Gly

Trp

Pro

Arg

80

Cys

Gly

Gly

Ser

Thr
160



Asp

Ile

Gln

Leu

Asn

225

Ala

Thr

Cys

Asn

Thr

305

Ser

His

Tyr

Ser

Tyr

Pro

Thr

210

Arg

Glu

Ser

Ile

Ser

290

Arg

Leu

His

Gly

Arg

Asn

Gly

195

Leu

Met

Phe

Val

Thr

275

Arg

Leu

Pro

Phe

Ala

Lys

Ser

180

Lys

Thr

Ser

Phe

Ala

260

Cys

His

Asn

Cys

Arg

340

Glu

Asp

165

Ala

Leu

Gln

Gly

Phe

245

Leu

Thr

Val

Asp

Val

325

Ile

Glu

Ser

Tyr

Arg

Gly

Glu

230

Lys

His

Asp

Ile

Arg

310

Ala

Leu

Cys

Pro

Val

Val

Pro

215

Cys

Cys

Leu

Val

Cys

295

Gln

Gly

Gly

Val

Pro

Tyr

Gln

200

Ser

Gln

Gly

Ile

Arg

280

Leu

Phe

Cys

Glu

Leu

Ala

Cys

185

Cys

Cys

Ser

Ala

Ala

265

Ser

Asp

Val

Pro

Glu

345

Gln

Gly

170

Lys

Ser

Trp

Pro

His

250

Thr

Pro

Cys

His

Asn

330

Gln

Met

Ser

Gly

Thr

Asp

His

235

Pro

Asn

Val

Phe

Asp

315

Ser

Tyr

Gly

Pro

Pro

Cys

Asp

220

Cys

Thr

Ser

Leu

His

300

Pro

Leu

Asn

Gly

Ala

Cys

Arg

205

Val

Pro

Ser

Arg

Val

285

Leu

Gln

Ile

Arg

Val

Gly

Gln

190

Gln

Leu

Gly

Asp

Asn

270

Phe

Tyr

Leu

Lys

Tyr

350

Leu

Arg

175

Arg

Ala

Ile

Thr

Lys

255

Ile

Gln

Cys

Glu
335

Gln

Cys

Ser

Val

Thr

Pro

Ser

240

Glu

Thr

Cys

Val

Tyr

320

Leu

Gln

Pro



Arg

Val

385

Arg

Glu

Ala

Thr

Gly

465

Cys

Trp

Pro

370

Thr

Glu

Ala

Glu

Thr

450

Cys

Trp

Phe

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

<220>
<223>

<400>

355

Gly

Cys

Cys

Ser

Gln

435

Lys

Met

Asn

Asp

90
465
PRT

Cys

Glu

Lys

Gly

420

Ala

Pro

His

Cys

Val
500

Gly

Gly

Glu

405

Thr

Arg

Cys

Met

Gly
485

Ala

Gly

390

Ala

Thr

Ala

Pro

Lys

470

Cys

Gly

375

Asn

Tyr

Thr

Glu

Arg

455

Cys

Glu

Artificial Sequence

360

Leu

Gly

His

Gln

Ala

440

Cys

Pro

Trp

Leu

Leu

Glu

Ala

425

Ala

His

Gln

Asn

Pro

Gly

Gly

410

Tyr

Ser

Val

Pro

Arg
490

Glu

Cys

395

Glu

Arg

Lys

Pro

Gln

475

Val

Made in Lab - mutated Parkin protein

90

Pro

380

Cys

Val

Glu

Val

460

Cys

Cys

365

Asp

Phe

Ser

Asp

Thr

445

Glu

Arg

Met

Gln

Ala

Ala

Glu

430

Ile

Lys

Leu

Gly

Arg

Phe

Val

415

Arg

Lys

Asn

Glu

Asp
495

Lys

Cys

400

Phe

Ala

Lys

Gly

Trp

480

His

Met Ile Val Phe Val Arg Phe Asn Ser Ser His Gly Phe Pro Val Glu



Val

Arg

Glu

Ser

65

Asn

Arg

Pro

Lys

Ser

145

Lys

Thr

Ser

Asp

Gln

Leu

50

Ile

Ala

Glu

Gly

Asp

130

Phe

Leu

Gln

Gly

Ser

Gly

35

Arg

Val

Thr

Pro

Asp

115

Ser

Tyr

Arg

Gly

Glu
195

Asp

20

Val

Asn

His

Gly

Gln

100

Ser

Pro

Val

Val

Pro

180

Cys

Thr

Pro

Asp

Ile

Gly

85

Ser

Val

Pro

Tyr

Gln

165

Ser

Gln

Ser

Ala

Trp

Val

70

Asp

Leu

Gly

Ala

Cys

150

Cys

Cys

Ser

Ile

Asp

Thr

55

Gln

Asp

Thr

Leu

Gly

135

Lys

Ser

Trp

Pro

Phe

Gln

40

Val

Arg

Pro

Arg

Ala

120

Ser

Gly

Thr

Asp

His
200

Gln

25

Leu

Gln

Pro

Arg

Val

105

Val

Pro

Pro

Cys

Asp

185

Cys

10

Leu

Arg

Asn

Trp

Asn

90

Asp

Ile

Ala

Cys

Arg

170

Val

Pro

Lys

Val

Cys

Arg

75

Ala

Leu

Leu

Gly

Gln

155

Gln

Leu

Gly

Glu

Ile

Asp

60

Lys

Ala

Ser

His

Arg

140

Arg

Ala

Ile

Thr

Val

Phe

45

Leu

Gly

Gly

Ser

Thr

125

Ser

Val

Thr

Pro

Ser
205

Val

30

Ala

Asp

Gln

Gly

Ser

110

Asp

Ile

Gln

Leu

Asn

190

Ala

15

Ala

Gly

Gln

Glu

Cys

95

Val

Ser

Tyr

Pro

Thr

175

Arg

Glu

Lys

Lys

Gln

Met

80

Glu

Leu

Arg

Asn

Gly

160

Leu

Met

Phe



Phe

Ala

225

Cys

His

Asn

Cys

Arg

305

Glu

Cys

Glu

Lys

Gly

385

Ala

Phe

210

Leu

Thr

Val

Asp

Val

290

Ile

Glu

Gly

Gly

Glu

370

Thr

Arg

Lys

His

Asp

Ile

Arg

275

Ala

Leu

Cys

Ala

Gly

355

Ala

Thr

Trp

Cys

Leu

Val

Cys

260

Gln

Gly

Gly

Val

Gly

340

Asn

Tyr

Thr

Glu

Gly

Ile

Arg

245

Leu

Phe

Cys

Glu

Leu

325

Leu

Gly

His

Gln

Ala

Ala

Ala

230

Ser

Asp

Val

Pro

Glu

310

Gln

Leu

Leu

Glu

Ala

390

Ala

His

215

Thr

Pro

Cys

His

Asn

295

Gln

Met

Pro

Gly

Gly

375

Tyr

Ser

Pro

Asn

Val

Phe

Asp

280

Ser

Tyr

Gly

Glu

Cys

360

Glu

Arg

Lys

Thr

Ser

Leu

His

265

Pro

Leu

Asn

Gly

Pro

345

Gly

Cys

Val

Glu

Ser

Arg

Val

250

Leu

Gln

Ile

Arg

Val

330

Asp

Phe

Ser

Asp

Thr

Asp

Asn

235

Phe

Tyr

Leu

Lys

Tyr

315

Leu

Gln

Ala

Ala

Glu

395

Ile

Lys

220

Ile

Gln

Cys

Gly

Glu

300

Gln

Cys

Arg

Phe

Val

380

Arg

Lys

Glu

Thr

Cys

Val

Tyr

285

Leu

Gln

Pro

Lys

Cys

365

Phe

Ala

Lys

Thr

Cys

Asn

Thr

270

Ser

His

Tyr

Arg

Val

350

Arg

Glu

Ala

Thr

Ser

Ile

Ser

255

Arg

Leu

His

Gly

Pro

335

Thr

Glu

Ala

Glu

Thr

Val

Thr

240

Arg

Leu

Pro

Phe

Ala

320

Gly

Cys

Cys

Ser

Gln

400

Lys



405

410

415

Pro Cys Pro Arg Cys His Val Pro Val Glu Lys Asn Gly Gly Phe Met

His
435

Cys
450

Val
465

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

91
4494
DNA

<220>
<223>

<400> 91
gcgecgcetcegc

tcgcccggcec
gggttccttg
gttacatacg
cgcccattga
tgacgtcaat
catatgccaa
gcccagtaca
gctattacca

ccccaccccc

8888888888

420

tcgctcactg
tcagtgagcg
tagttaatga
ttacataact
cgtcaataat
gggtggagta
gtacgccccc
tgaccttatg
tgtcgaggtg

aattttgtat

ggcgcgcgcc

440

455

Artificial Sequence

aggccgececg
agcgagcgceg
ttaacccgcc
tacggtaaat
gacgtatgtt
tttacggtaa
tattgacgtc
ggactttcct
agccccacgt

ttatttattt

aggcgeescs

425

Made in Lab - Expression cassette

ggcaaagccc
cagagaggsga
atgctactta
ggcccgectg
cccatagtaa
actgcccact
aatgacggta
acttggcagt
tctgcttcac

tttaattatt

888cgLL8CE

430

445

460

gggcgteggg

gtggccaact
tctacgtact
gctgaccgcc
cgccaatagg
tggcagtaca
aatggcccgc
acatctacgt
tctccccatc
ttgtgcagcg

aggeecesss

Met Lys Cys Pro Gln Pro Gln Cys Arg Leu Glu Trp Cys Trp Asn

Gly Cys Glu Trp Asn Arg Val Cys Met Gly Asp His Trp Phe Asp

cgacctttgg
ccatcactag
ctggagacgc
caacgacccc
gactttccat
tcaagtgtat
ctggcattat
attagtcatc

tcccccccect

atgggegcgs

cgggecegags

60

120

180

240

300

360

420

480

540

600

660



cggagaggtg
aggcegseesc
cgctgecttc
ctgaccgcecgt
tagcgcttgg
ctccgggagg
gtggggagcg
gcggggettt
cggtgegeses
tgagcagggsg
gttgctgagc
gccgtgeegg
geeggesgags
gcggegagcec
ttgtcccaaa
cgeggeggesga
tcgccgegcec
tgccttcggg
agagcctctg
agccgccacc
cgattctgac
ggctgaccag
gaattgtgac
tcaagaaatg

ggagccccag

cggeggeasgc
ggcggeggcc
gccccgtgec
tactcccaca
tttaatgacg
gccctttgtg
ccgegtgegg
gtgcgctccg
ggggctgega
gtgtgggcgc
acggcccggc
gcggegssts

gctcggggga

gcagccattg
tctgtgecgga
agcggtgegg
gccgtcccct
gg888acgees
ctaaccatgt
atgatagtgt
accagcatct
ttgcgtgtga
ctggatcagc
aatgcaactg

agcttgactc

caatcagagc
ctataaaaag
ccgcteccgcec
ggtgagcggg
gcttgtttct
cgggesgasc
ctccgecgcetg
cagtgtgcgc
ggggaacaaa
gtcggtcggg
ttcgggtgcg
gcggeaggtg
gggecrecesc
ccttttatgg
gccgaaatct
cgccggeagg
tctcectctc
cagggcgess
tcatgccttc
ttgtcaggtt
tccagctcaa
ttttcgcagg
agagcattgt
gaggcgacga

gggtggacct

ggcgcecgctcc
cgaagcgcgc
gccgectcegc
cgggacggcc

tttctgtggc

ggctcgggesg
cccggeggcet
gagggeages
ggctgegtge
ctgcaacccc

gggctccgta

ggggtgeegg
ggcccccgga
taatcgtgcg
gggaggcegcec
aaggaaatgg
cagcctcggg
ttcggcttct
ttctttttcc
caactccagc
ggaggtggtt
gaaggagctg
tcacattgtg
ccccagaaac

cagcagctca

gaaagtttcc
ggcgeecees
gcecgeecgec
cttctcctcec
tgcgtgaaag
gtgcgtgegt
gtgagcgctg
cggeeggess
ggggtgtgtg
ccctgcaccc
cggggcgtgg
gcegeeecees
gegeegsgees
agagggcgcea
gccgeacccc
gcgegeages
gctgtccgeg
ggcgtgtgac
tacaggggga
catggtttcc
gctaagcgac
aggaatgact
cagagaccgt
gcgeeeseas

gtcctcccag

ttttatggcg
agtcgctgcg
ccggctctga

gggctgtaat

ccttgagggs
gtgtgtgtgc
cgggegegsc
cggtgccccg
cgtggeesss
ccctccccga
cgeggggctc
gccgectegg
ctgtcgaggc
gggacttcct
ctctagcggg
ccttcgtgceg
gggggacgec
cggecggctct
attcaaagca
cagtggaggt
agggggttcc
ggactgtgca
ggagaaaagg
gctgtgagceg

gagactctgt

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



ggggcetggct
agcaggtaga
gcageeggga
ccagggtcca
atccccacac
ctctgacaag
ttgcattacg
cgtgatttgc
tgttcacgac
gattaaagag
gtatggtgca
tggagcgggs
cctgggetgt
cagtgccgta
cgccgagcag
ctgtccccgc

gcagccccag

catgggggac
caagggcgag
gaacggccac
gaccctgaag
caccctgacc
cttcttcaag
cgacggcacc

aatcgagctg

gtcattctgc
tcaatctaca
aaactcaggg
tcttgctggg
tgccctggga
gaaacatcag
tgcacagacg
ttagactgtt
cctcaacttg
ctccatcact
gaggagtgtg
ctgctgccgg
gggtttgect
tttgaagcct
gctcgttggg
tgccatgtac
tgcaggctcg
cactggttcg
gagctgttca
aagttcagcg
ttcatctgca
tacggcgtgc
agcgccatgc
tacaagacca

aagggcatcg

acactgacag
acagctttta
tacagtgcag
atgatgtttt
ctagtgcaga
tagctttgca
tcaggagccc
tccacttata
gctactccct
tcaggattct
tcctgcagat
agcctgacca
tctgccggga
caggaacaac
aagcagcctc
cagtggaaaa
agtggtgctg
acgtgggcgs
ccggegtggt
tgagaggcga
ccaccggcaa
tgtgcttcag
ccgagggcta
gagccgaggt

acttcaagga

caggaaggac
tgtgtattgc
cacctgcagg
aattccaaac
atttttcttt
cctgatcgca
cgtcctggtt
ctgtgtgaca
gccttgtgtg
gggagaagag
ggsggegcegte
gaggaaagtc
atgtaaagaa
tactcaggcc
caaagaaacc
aaatggaggc
gaactgtggc
cggeggeasgc
gcccatcctg
gggcgaggsc
gctgecccgtg
cagatacccc
cgtgcaggag
gaagttcgag

ggacggcaac

tcaccaccag
aaaggcccct
caggcaacgc
cggatgagtg
aaatgtggag
acaaatagtc
ttccagtgca
agactcaatg
gctggcetgtc
cagtacaacc
ttatgccccc
acctgcgaag
gcgtaccatg
tacagagtcg
atcaagaaaa
ttcatgcaca
tgcgagtgga
ggcgeeeecs
gtggagctgg
gacgccacca
ccctggccca
gaccacatga
agaaccatca
ggcgacaccc

atcctgggcc

ctggaagtcc
gtcaaagagt
tcaccttgac
gtgaatgcca
cacaccccac
ggaacatcac
actcccgcca
atcggcagtt
ccaactcctt
ggtaccagca

gccctggetg

ggggcaatgg
aaggggagtg
atgaaagagc
ccaccaagcc
tgaagtgtcc
accgcgtctg
gcagcatgag
acggcgacgt
acggcaagct
ccctggtgac
agagacacga
gcttcaagga
tggtgaacag

acaagctgga

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660



gtacaacttc
ggcctacttc
ccagcagaac
cacccagagc
ggacgtgacc
ctggagcctc
ccttgcaccg
gtgacccctc
ttgtcctaat
tggggtggag
tgcgttaccc
gggttctacg
atggagttgg
gtcgcccgac
<210>
<211>

<212>
<213>

92
5457
DNA

<220>
<223>

<400> 92
gcgecgcetcegc

tcgcccggcec
gggttccttg
gttacataac

acgtcaataa

tgggtggagt

aacagccaca
aagatcagac
acccccatcg
gtgctgagca
gccgecggea
ggtagccgtt
gcccttectg
cccagtgcct

aaaattaagt

ggggetggta
aggctggagt
tagataagta
ccactccctc

gcccgggcett

tcgctcactg
tcagtgagcg
tagttaatga
ttacggtaaa
tgacgtatgt

atttacggta

acgtgtacat
acaacgtgga
gcgacggecc
aggaccccaa
tcacccacgg
cctcctgcecc
gtctttgaat
ctcctggccc
tgcatcattt
tggagcaagg
gcagtggcac
gcatggeggg
tctgcgegcet

tgcccgggceg

Artificial Sequence

aggccgececg
agcgagcgceg
ttaacccgcc
tggcccgect
tcccatagta

aactgcccac

caccgccgac
ggacggcagc
cgtgctgctg
cgagaagaga
catggacgag
gctgggcectc
aaattcattg
tggaagttgc
tgtctgacta
ggcccaagtt
atttctgctc
ttaatcatta
cgctcgctca

gcctcagtga

Made in Lab - Expression cassette

ggcaaagccc
cagagaggga
atgctactta
ggctgaccgc
acgccaatag

ttggcagtac

aagcagaaga
gtgcagctgg
cccgacaacc
gaccacatgg
ctgtacaagt
ccaacgggcc
cctgececceggg
cactccagtg
ggtgtccttc
gggaagaaac
actgcaacct
actacaagga
ctgaggccegg

gcgagcgagc

gggcgteggg

gtggccaact
tctacgtact
ccaacgaccc
ggactttcca

atcaagtgta

acggcatcaa
ccgaccacta
actacctgag
tgctgctgga
gataatggag
ctcctcccct
tggcatccct
cccaccagcc
tataatatta
ctgtagggcc
cctcctccct
acccctagtg

gcgaccaaag

8CgC

cgacctttgg
ccatcactag
ctggagacgc
ccgcccattg
ttgacgtcaa

tcatatgcca

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4494

60

120

180

240

300

360



agtacgcccc
atgaccttat
actgcagagg
ggggtgcecta
aaattgcgca
cactgccagc
gccgectcag
ccggccacct
gcgagatagg
ctcagtctgc
gggcaccgeg
caagtcgcag
cggcctgcag
cggettgggg
cgcaggaccg
cttccgccag
ctggggctgc
cctcaaaggt
ctgtgagcegg
agactctgtg
tggaagtcca
tcaaagagtg
caccttgacc
tgaatgccaa

acaccccacc

ctattgacgt
gggactttcc
gccctgegta
cctgacgacc
tcccctatca
ttcagcaccg
cactgaaggc
tggtcgegtc
ggggcracges
ggtgggcagc
cagtccgccc
gggaattcaa
ctgggtcgag
cggeeggecc
ggcgeggagce
tcggtggecg
gcgggecectt
caagaaatga
gagccccaga
gggctggetg
gcaggtagat
cagccgggaa
cagggtccat
tccccacact

tctgacaagg

caatgacggt
tacttggcag
tgagtgcaag
gaccccgacc
gagaggggeea
cggacagtgc
gcgctgacgt
cgcgecgecg
cgcgaccatc
ggaggagtcg
ccgecggctcc
agcaagccgc
cgctgetgcet
cggegeceess
ctcgcagggt
ggctggeggc
geggeeggsc
atgcaactgg
gcttgactcg
tcattctgca
caatctacaa
aactcagggt
cttgctggga
gccctgggac

aaacatcagt

aaatggcccg
tacatctacg
tgggttttag
cactggacaa
ggggaaacag
cttcgeccccc
cactcgccgg
ccggeccagc
tgcgectgegg
tgtcgtgect
tggccagacc
caccatggcg
gcgcttcacg
ctgtgtccgc
cgggctceggg
gcggttgeag
agtctttctg
aggcgacgac
ggtggacctc
cactgacagc
cagcgcctat
acagtgcagc
tgatgtttta
tagtgcagaa

agctttgcac

cctggcatta
tattagtcat
gaccaggatg
gcacccaacc
gatgcggcga
gecetggeggce
tcccccgcaa
cggaccgcac
cgeccggegac
gagagcgcag
acccctagga
gtgcgacagg
ggcaagcccg
ggggagegtc
ctccctaacc
cggcagttcg
gccttcgggc
cccagaaacg
agcagctcag
aggaaggact
gtgtattgca
acctgcaggc
attccaaacc
tttttcttta

ctgatcgcaa

tgcccagtac
cgctattacc
aggcggests
cccattcccc
ggcgegtgeg
gecgegecacc
actccccttc
cacgcgaggc
tcagcgctgc
ctgtgctcct
ccccctgecc
cgctgggeceg
gccgggcecta
caggctgggc
gtctccgcett
tggtgegggc
tagggctggg
cggcgeggags
tcctcccagg
caccaccagc
aaggcccctg
aggcaacgct
ggatgagtgg
aatgtggagc

caaatagtcg

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



gcgegcetcegc
tcgcccggcec
gggttccttg
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
actgcagagg
ggggtgcecta
aaattgcgca
cactgccagc
gccgectcag
ccggccacct
gcgagatagg
ctcagtctgc
gggecaccgeg
caagtcgcag
cagccatggt
ggttgctaag
gctgaggaat
tgtgcagaga
aaacgcggceg
ctcagtcctc

ggactcacca

tcgctcactg
tcagtgagcg
tagttaatga
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
gccctgegta
cctgacgacc
tcccctatca
ttcagcaccg
cactgaaggc
tggtcgegtc
ggggcracges
ggtgggcagc
cagtccgccc
gggaattcaa
ttcccagtgg
cgacaggess
gactggactg
ccgtggagaa
ggaggctgtg
ccaggagact

ccagctggaa

aggccgececg
agcgagcegceg
ttaacccgcc
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
tgagtgcaag
gaccccgacc
gagagggeea
cggacagtgc
gcgctgacgt
cgcgeegecg
cgcgaccatc
ggaggagtcg
ccgeggcetcec
agcaagccgc
aggtcgattc
ttccggctga
tgcagaattg
aaggtcaaga
agcgggagcc
ctgtggggct

gtccagcagg

ggcaaagccc
cagagaggga
atgctactta
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
tgggttttag
cactggacaa
ggggaaacag
cttcgeccccc
cactcgccgg
ccggeccagc
tgcgectgegg
tgtcgtgect
tggccagacc
caccatgata
tgacaccagc
ccagttgcegt
tgacctggat
aatgaatgca
ccagagcttg
ggctgtcatt

tagatcaatc

gggcgteggg

gtggccaact
tctacgtact
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
gaccaggatg
gcacccaacc
gatgcggcga
gcetggeggce
tcccccgcaa
cggaccgcac
cgceggegac
gagagcgcag
acccctagga
gtgtttgtca
atcttccagc
gtgattttcg
cagcagagca
actggaggcg
actcgggtgg
ctgcacactg

tacaacagct

cgacctttgg
ccatcactag
ctggagacgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
aggcggests
cccattcccc
ggcgegtgeg
gecgegecacc
actccccttc
cacgcgaggc
tcagcgctgc
ctgtgctcct
cccecctgecc
ggttcaactc
tcaaggaggt
cagggaagga
ttgttcacat
acgaccccag
acctcagcag
acagcaggaa

tttatgtgta

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360



ttgcaaaggc
caggcaggca
aaaccggatg
ctttaaatgt
cgcaacaaat
ggttttccag
gacaagactc
tgtggctggc
agagcagtac
cgtgttatgc
agtcacctgc
agaagcgtac
ggcctacaga
aaccatcaag
aggctgcatg
tggctgcgag
caacctctgg
tttacgctat
gctttcattt

cccgttgtca

tggggcattg

gccacggegs

ggcactgaca
tgtgttgcca

ccagcggacc

ccctgtcaaa
acgctcacct
agtggtgaat
ggagcacacc
agtcggaaca
tgcaactccc
aaggatcggc
tgtcccaact
aaccggtacc

ccccgecectg

gaagggggeca
catgaagggsg
gtcgatgaaa
aaaaccacca
cacatgaagt
tggaaccgcg
attacaaaat
gtggatacgc
tctectectt
ggcaacgtgg
ccaccacctg
aactcatcgc
attccgtggt
cctggattct

ttccttcccg

gagtgcagcc
tgacccaggg
gccaatcccc
ccacctctga
tcacttgcat
gccacgtgat
agtttgttca
ccttgattaa
agcagtatgg
gctgtggagce
atggcctggg
agtgcagtgc
gagccgccga
agccctgtcc
gtccgcagcc
tctgcatggg
ttgtgaaaga
tgctttaatg
gtataaatcc
cgtggtgtgc
tcagctcctt

cgcctgectt

gttgtcgggsg
gegeggegacsg

cggcctgcetg

gggaaaactc
tccatcttgce
acactgccct
caaggaaaca
tacgtgcaca
ttgcttagac
cgaccctcaa
agagctccat
tgcagaggag
ggggctgetg
ctgtgggttt
cgtatttgaa
gcaggctcgt
ccgctgccat
ccagtgcagg
ggaccactgg
ttgactggta
cctttgtatc
tggttgctgt
actgtgtttg
tccgggactt
gcccgetget
aaatcatcgt
tccttctgcet

ccggctctge

agggtacagt
tgggatgatg
gggactagtg
tcagtagctt
gacgtcagga
tgtttccact
cttggctact
cacttcagga
tgtgtcctgc
ccggagcectg
gccttctgec
gcctcaggaa
gccgaagceag
gtaccagtgg
ctcgagtggt
gccgacgtgt
ttcttaacta
atgctattgc
ctctttatga
ctgacgcaac
tcgectttccc
ggacagggsc
cctttccttg
acgtcccttc

ggcctcttcc

gcagcacctg
ttttaattcc
cagaattttt
tgcacctgat
gccccgtcect
tatactgtgt
ccctgecttg
ttctgggaga
agatgggess
accagaggaa
gggaatgtaa
caactactca
cctccaaaga
aaaaaaatgg
gctggaactg
gataatggat
tgttgctcct
ttcccgtatg
ggagttgtgg
ccccactggt
cctccctatt
tcggctgttg
gctgctcgcec
ggccctcaat

gecgtcttcgc

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860



cttcgeccctc
tagccgttcc
ccttcctggt
cagtgcctct

aattaagttg

gggtggtatg
gctggagtgc
gataagtagc
actccctctc
ccgggetttg
<210>
<211>

<212>
<213>

93
465
PRT

<220>
<223>
<400> 93
Met Ile Val
1

Val Asp Ser

Arg Gln Gly
35

Glu Leu Arg
50

Ser Ile Val
65

agacgagtcg
tcctgcccgce
ctttgaataa
cctggecectg
catcattttg

gagcaagggs

agtggcacat
atggcgggtt
tgcgecgctceg

ccecgggegsec

Phe Val Arg Phe

5

Asp Thr Ser Ile

20

Val Pro Ala Asp

Asn Asp Trp Thr

His Ile Val Gln
70

gatctccctt
tgggcctccc
attcattgcc
gaagttgcca
tctgactagg
cccaagttgg
ttctgctcac
aatcattaac
ctcgctcact

ctcagtgagc

Artificial Sequence

Made in Lab - mutated Parkin

Asn

Phe

Gln
40

Val
55

Arg

tgggccgect
aacgggccct
tgccegggtg
ctccagtgcc
tgtccttcta
gaagaaacct
tgcaacctcc
tacaaggaac
gaggeeggsc

gagcgagegc

protein

Ser His

10

Ser

Gln
25

Leu Lys

Leu Arg Val

Gln Asn Cys

Pro Trp Arg

75

ccccgecagcet
cctcccctcec
gcatccctgt
caccagcctt
taatattatg
gtagggcctg
tcctccctgg
ccctagtgat
gaccaaaggt

gcagcctaat

Gly Phe Pro

Glu Val val

30

Ile Phe

45

Ala

Asp Leu

60

Asp

Lys Gly Gln

ggagcctcgg

ttgcaccggc
gacccctccc
gtcctaataa
ggetggaggsg
cgttacccag
gttctacgta
ggagttggcc
cgcccgacgc

taaggcc

Val
15

Glu

Ala Lys

Gly Lys

Gln Gln

Glu Met

80

4920

4980

5040

5100

5160

5220

5280

5340

5400

5457



Asn

Arg

Pro

Lys

Ser

145

Lys

Thr

Ser

Phe

Ala

225

Cys

His

Lys

Ala

Glu

Gly

Asp

130

Phe

Leu

Gln

Gly

Phe

210

Leu

Thr

Val

Asp

Thr

Pro

Asp

115

Ser

Tyr

Arg

Gly

Glu

195

Lys

His

Asp

Ile

Arg

Gly

Gln

100

Ser

Pro

Val

Val

Pro

180

Cys

Cys

Leu

Val

Cys

260

Gln

Gly

85

Ser

Val

Pro

Tyr

Gln

165

Ser

Gln

Gly

Ile

Arg

245

Leu

Phe

Asp

Leu

Gly

Ala

Cys

150

Cys

Cys

Ser

Ala

Ala

230

Ser

Asp

Val

Asp

Thr

Leu

Gly

135

Lys

Ser

Trp

Pro

His

215

Thr

Pro

Cys

His

Pro

Arg

Ala

120

Ser

Gly

Thr

Asp

His

200

Pro

Asn

Val

Phe

Asp

Arg

Val

105

Val

Pro

Pro

Cys

Asp

185

Cys

Thr

Ser

Leu

His

265

Pro

Asn

90

Asp

Ile

Ala

Cys

Arg

170

Val

Pro

Ser

Arg

Val

250

Leu

Gln

Ala

Leu

Leu

Gly

Gln

155

Gln

Leu

Gly

Asp

Asn

235

Phe

Tyr

Leu

Ala

Ser

His

Arg

140

Arg

Ala

Ile

Thr

Lys

220

Ile

Gln

Cys

Gly

Ser

Thr

125

Ser

Val

Thr

Pro

Ser

205

Glu

Thr

Cys

Val

Tyr

Gly

Ser

110

Asp

Ile

Gln

Leu

Asn

190

Ala

Thr

Cys

Asn

Thr

270

Ser

Cys

95

Val

Ser

Tyr

Pro

Thr

175

Arg

Glu

Ser

Ile

Ser

255

Arg

Leu

Glu

Leu

Arg

Asn

Gly

160

Leu

Met

Phe

Val

Thr

240

Arg

Leu

Pro



Cys

Arg

305

Glu

Cys

Glu

Lys

Gly

385

Ala

Pro

His

Cys

Val
465

Val

290

Ile

Glu

Gly

Gly

Glu

370

Thr

Arg

Cys

Met

Gly
450

275

Ala

Leu

Cys

Ala

Gly

355

Ala

Thr

Ala

Pro

Lys

435

Cys

Gly

Gly

Val

Gly

340

Asn

Tyr

Thr

Glu

Arg

420

Cys

Glu

Cys

Glu

Leu

325

Leu

Gly

His

Gln

Ala

405

Cys

Pro

Trp

Pro

Glu

310

Gln

Leu

Leu

Glu

Ala

390

Ala

His

Gln

Asn

Asn

295

Gln

Met

Pro

Gly

Gly

375

Tyr

Ser

Val

Pro

Arg
455

280

Ser

Tyr

Gly

Glu

Cys

360

Glu

Arg

Lys

Pro

Gln

440

Val

Leu

Asn

Gly

Pro

345

Gly

Cys

Val

Glu

Val

425

Cys

Cys

Ile

Arg

Val

330

Asp

Phe

Ser

Asp

Thr

410

Glu

Arg

Met

Lys

Tyr

315

Leu

Gln

Ala

Ala

Glu

395

Ile

Lys

Leu

Gly

Glu

300

Gln

Cys

Arg

Phe

Val

380

Arg

Lys

Asn

Glu

Asp
460

285

Leu

Gln

Pro

Lys

Cys

365

Phe

Ala

Lys

Gly

Trp

445

His

His

Tyr

Arg

Val

350

Arg

Glu

Ala

Thr

Gly

430

Cys

Trp

His

Gly

Pro

335

Thr

Glu

Ala

Glu

Thr

415

Cys

Trp

Ala

Phe

Ala

320

Gly

Cys

Cys

Ser

Gln

400

Lys

Met

Asn

Asp



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

94
3180
DNA

<220>
<223>

<400> 94
gcgegetcegc

tcgcccggcec
gggttccttg
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
actgcagagg
ggggtgcecta
aaattgcgca
cactgccagc
gccgectcag
ccggccacct
gcgagatagg
ctcagtctgc
gggecaccgeg
caagtcgcag
gtattgcaaa

ctgcaggcag

tcgctcactg
tcagtgagcg
tagttaatga
ttacggtaaa
tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
gccctgegta
cctgacgacc
tcccctatca
ttcagcaccg
cactgaaggc
tggtcgegtc
ggggcracges
ggtgggcagc
cagtccgccc
gggaattcaa
ggcccctgtc

gcaacgctca

Artificial Sequence

aggccgececg
agcgagcegceg
ttaacccgcc
tggcccgect
tcccatagta
aactgcccac
caatgacggt
tacttggcag
tgagtgcaag
gaccccgacc
gagaggggeea
cggacagtgc
gcgctgacgt
cgcgeegecg
cgcgaccatc
ggaggagtcg
ccgecggctcc
agcaagccgc
aaagagtgca

ccttgaccca

Made in Lab - Expression cassette

ggcaaagccc
cagagaggga
atgctactta
ggctgaccgc
acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
tgggttttag
cactggacaa
ggggaaacag
cttcgccccc
cactcgccgg
ccggeccagc
tgcgectgegg
tgtcgtgect
tggccagacc
caccatgtca

gccgggaaaa

gggtccatct

gggcgteggg

gtggccaact
tctacgtact
ccaacgaccc
ggactttcca
atcaagtgta
cctggcatta
tattagtcat
gaccaggatg
gcacccaacc
gatgcggcga
gcctggeggce
tcccccgcaa
cggaccgcac
cgccggegac
gagagcgcag
acccctagga
atctacaaca

ctcagggtac

tgctgggatg

cgacctttgg
ccatcactag
ctggagacgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
aggcgggetsg
cccattcccc
ggcgegtgeg
gcgegecacc
actccccttc
cacgcgaggc
tcagcgctgc
ctgtgctcct
cccecctgecc
gcttttatgt
agtgcagcac

atgttttaat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



tccaaaccgg
tttctttaaa
gatcgcaaca
cctggttttc
tgtgacaaga
ttgtgtggct
agaagagcag
gggcgtgtta
gaaagtcacc
taaagaagcg
tcaggcctac
agaaaccatc
tggaggctgc
ctgtggctgc
gatcaacctc
ccttttacgc
atggctttca
tggcccgttg
ggttggggca
attgccacgg
ttgggcactg
gcctgtgttg
aatccagcgg
cgccttcgec

cggtagccgt

atgagtggtg
tgtggagcac
aatagtcgga
cagtgcaact
ctcaatgatc
ggctgtccca
tacaaccggt
tgcccccgcec
tgcgaagggsg
taccatgaag
agagtcgatg
aagaaaacca
atgcacatga
gagtggaacc
tggattacaa
tatgtggata
ttttctectc
tcaggcaacg
ttgccaccac
cggaactcat
acaattccgt
ccacctggat
accttccttc
ctcagacgag

tcctectgec

aatgccaatc
accccacctc
acatcacttg
cccgccacgt
ggcagtttgt
actccttgat
accagcagta
ctggctgtgg
gcaatggcct
gggagtgcag
aaagagccgc
ccaagccctg
agtgtccgca
gcgtctgceat
aatttgtgaa
cgctgecttta
cttgtataaa
tggcgtggte
ctgtcagctc
cgeccgectge
ggtgttgtcg
tctgegeggg
ccgecggectg
tcggatctcc

cgctgggect

cccacactgc
tgacaaggaa
cattacgtgc
gatttgctta
tcacgaccct
taaagagctc
tggtgcagag
agcggggctg
gggctgtggg
tgccgtattt
cgagcaggct
tccccgetgce
gccccagtgc
gggggaccac
agattgactg
atgcctttgt
tcctggttgce
tgcactgtgt
ctttccggga
cttgcccgct
gggaaatcat
acgtccttct
ctgccggctc
ctttgggccg

cccaacgggc

cctgggacta
acatcagtag
acagacgtca
gactgtttcc
caacttggct
catcacttca
gagtgtgtcc
ctgccggagc
tttgccttct
gaagcctcag
cgtgccgaag
catgtaccag
aggctcgagt
tgggccgacg
gtattcttaa
atcatgctat
tgtctcttta
ttgctgacgc
ctttcgecttt
gctggacagg
cgtcctttcc
gctacgtccc
tgcggcctct
cctccccgcea

cctcctcecccc

gtgcagaatt
ctttgcacct
ggagccccgt
acttatactg

actccctgcc

ggattctggg
tgcagatggg
ctgaccagag
gccgggaatg
gaacaactac
cagcctccaa
tggaaaaaaa
ggtgctggaa
tgtgataatg
ctatgttgct
tgcttcccgt
tgaggagttg
aacccccact
ccccctcecect
ggctcggetg
ttggctgctc
ttcggccctc
tccgecgtcett
gctggagcct

tccttgcacc

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700



ggcccttect
ccccagtgcec

taaaattaag

ggggegtgst
caggctggag
gtagataagt
gccactccct
cgcccgggcet
<210>
<211>

<212>
<213>

95
325
PRT

<220>
<223>
<400> 95

Ser Ile Tyr
1

Val Gln Pro

Thr Thr

35

Leu

Asn
50

Pro Arg

Ser Ala Glu

65

Glu Thr Ser

ggtctttgaa
tctecctggcec
ttgcatcatt
atggagcaag
tgcagtggca
agcatggegg
ctctgegegc

ttgcccgggc

Asn Ser

Gly
20

Lys

Leu Thr

Met Ser

Phe Phe

Val Ala

85

Phe

Leu

Gln

Gly

Phe

70

Leu

taaattcatt
ctggaagttg
ttgtctgact
gggcccaagt
catttctgct
gttaatcatt
tcgctcgctc

ggcctcagtg

Artificial Sequence

Made in Lab - mutated Parkin

Tyr Val

Val

Arg

Pro
40

Gly

Glu
55

Cys
Lys

Cys

His Leu

gcctgecccgg
ccactccagt
aggtgtcctt
tgggaagaaa
cactgcaacc
aactacaagg
actgaggccg

agcgagcgag

protein

Tyr Cys

10

Lys

Gln
25

Cys Ser

Ser Cys Trp

Gln Ser Pro

His
75

Gly Ala

Ile Ala

90

Thr

gtggcatccc
gcccaccagce
ctataatatt
cctgtagggc
tcctcctccc
aacccctagt
ggcgaccaaa

cgcgcagcect

Gly Pro Cys

Thr Cys Arg

30

Asp Asp Val

45

His Pro

60

Cys

Pro Thr Ser

Asn Ser Arg

tgtgacccct
cttgtcctaa
atggggtgga
ctgcgttacc
tgggttctac
gatggagttg
ggtcgcccga

aattaaggcc

Gln
15

Arg

Gln Ala

Leu Ile

Gly Thr

Asp Lys

80

Asn Ile

95

2760

2820

2880

2940

3000

3060

3120

3180



Thr

Cys

Val

Tyr

145

Leu

Gln

Pro

Lys

Cys

225

Phe

Ala

Lys

Gly

Cys

Asn

Thr

130

Ser

His

Tyr

Arg

Val

210

Arg

Glu

Ala

Thr

Gly

Ile

Ser

115

Arg

Leu

His

Gly

Pro

195

Thr

Glu

Ala

Glu

Thr

275

Cys

Thr

100

Arg

Leu

Pro

Phe

Ala

180

Cys

Cys

Ser

Gln

260

Lys

Met

Cys

His

Asn

Cys

Arg

165

Glu

Cys

Glu

Lys

Gly

245

Ala

Pro

His

Thr

Val

Asp

Val

150

Ile

Glu

Gly

Gly

Glu

230

Thr

Arg

Cys

Met

Asp

Ile

Arg

135

Ala

Leu

Cys

Ala

Gly

215

Ala

Thr

Ala

Pro

Lys

Val

Cys

120

Gln

Gly

Gly

Val

Gly

200

Asn

Tyr

Thr

Glu

Arg

280

Cys

Arg

105

Leu

Phe

Cys

Glu

Leu

185

Leu

Gly

His

Gln

Ala

265

Cys

Pro

Ser

Asp

Val

Pro

Glu

170

Gln

Leu

Leu

Glu

Ala

250

Ala

His

Gln

Pro

Cys

His

Asn

155

Gln

Met

Pro

Gly

Gly

235

Tyr

Ser

Val

Pro

Val

Phe

Asp

140

Ser

Tyr

Gly

Glu

Cys

220

Glu

Arg

Lys

Pro

Gln

Leu

His

125

Pro

Leu

Asn

Gly

Pro

205

Gly

Cys

Val

Glu

Val

285

Cys

Val

110

Leu

Gln

Ile

Arg

Val

190

Asp

Phe

Ser

Asp

Thr

270

Glu

Arg

Phe

Tyr

Leu

Lys

Tyr

175

Leu

Gln

Ala

Ala

Glu

255

Ile

Lys

Leu

Gln

Cys

Gly

Glu

160

Gln

Cys

Arg

Phe

Val

240

Arg

Lys

Asn

Glu



290

Trp Cys Trp Asn Cys Gly Cys Glu Trp Asn Arg Val Cys Met Gly Asp

305

His Trp Ala Asp Val

<210> 96
<211> 3702
<212> DNA

<213> Artificial Sequence

<220>

<223> Made in Lab - Expression cassette

<400> 96

gcgecgctcge tcgctcactg

tcgcccggcec
gggttccttg
gttacataac
acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
actgcagagg
ggggtgcecta
aaattgcgca
cactgccagc
gccgectcag

ccggccacct

gcgagatagg

aggccgeccg ggcaaagecc gggegteggg

tcagtgagcg agcgagcgcg cagagaggga gtggccaact

tagttaatga ttaacccgcc atgctactta tctacgtact

ttacggtaaa tggcccgcct ggctgaccgec ccaacgaccc

tgacgtatgt tcccatagta acgccaatag ggactttcca

atttacggta aactgcccac ttggcagtac atcaagtgta

ctattgacgt caatgacggt aaatggcccg cctggcatta

gggactttcc tacttggcag tacatctacg tattagtcat

gccctgegta tgagtgcaag tgggttttag gaccaggatg

cctgacgacc gaccccgacc cactggacaa gcacccaacc

tcccctatca gagaggggga ggggaaacag gatgeggega

ttcagcaccg cggacagtgc cttcgccccc gecectggeggc

cactgaaggc gcgctgacgt cactcgccgg tcccccgcaa

tggtcgecgtc cgecgececgecg ccggecccage cggaccgeac

ggggcacggg cgcgaccatc tgcgetgecgg cgeccggegac

320

cgacctttgg
ccatcactag
ctggagacgc
ccgcccattg
ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
aggcggests
cccattcccc
ggcgegtgeg
gecgegecacc
actccccttc
cacgcgaggc

tcagcgctgc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



ctcagtctgc
gggecaccgeg
caagtcgcag
cggcctgcag
cggettgggs
cgcaggaccg
cttccgccag
ctggggctgc
cctcaaaggt
ctgtgagcegg
agactctgtg
tggaagtcca
tcaaagagtg
caccttgacc
tgaatgccaa
acaccccacc
gaacatcact
ctcccgccac
tcggcagttt
caactccttg
gtaccagcag

ccctggetgt

gggcaatggc
aggggagtgc

tgaaagagcc

ggtgggcagc
cagtccgccc
gggaattcaa
ctgggtcgag
cggeeggecc
ggcgeggagce
tcggtggecg
gcgggecectt
caagaaatga
gagccccaga
gggctggetg
gcaggtagat
cagccgggaa
cagggtccat
tccccacact
tctgacaagg
tgcattacgt
gtgatttgct
gttcacgacc
attaaagagc
tatggtgcag
ggagcggesc
ctgggctgtg
agtgccgtat

gccgageagsg

ggaggagtcg
ccgecggctcc
agcaagccgc
cgctgetgcet
cggegeceess
ctcgcagggt
ggctggeggc
geggeeggsc
atgcaactgg
gcttgactcg
tcattctgca
caatctacaa
aactcagggt
cttgctggga
gccctgggac
aaacatcagt
gcacagacgt
tagactgttt
ctcaacttgg
tccatcactt
aggagtgtgt
tgctgccgga
ggtttgcctt
ttgaagcctc

ctcgtgccga

tgtcgtgect
tggccagacc
caccatggcg
gcgcttcacg
ctgtgtccgc
cgggctcggg
gcggttgeag
agtctttctg
aggcgacgac
ggtggacctc
cactgacagc
cagcttttat
acagtgcagc
tgatgtttta
tagtgcagaa
agctttgcac
caggagcccc
ccacttatac
ctactccctg
caggattctg
cctgcagatg
gcctgaccag
ctgccgggaa
aggaacaact

agcagcctcc

gagagcgcag
acccctagga
gtgcgacagg
ggcaagcccg
ggggagcegtc
ctccctaacc
cggcagttcg
gccttcgggc
cccagaaacg
agcagctcag
aggaaggact
gtgtattgca
acctgcaggc
attccaaacc
tttttcttta
ctgatcgcaa
gtcctggttt
tgtgtgacaa
ccttgtgtgg
ggagaagagc
gggggcrgtgt
aggaaagtca
tgtaaagaag
actcaggcct

adagaaacca

ctgtgctcct
ccccctgecc
cgctgggecg
gccgggcecta
caggctgggc
gtctccgcett
tggtgegggc
tagggctggg
cggcgeggags
tcctcccagg
caccaccagc
aaggcccctg
aggcaacgct
ggatgagtgg
aatgtggagc
caaatagtcg
tccagtgcaa
gactcaatga
ctggctgtcc
agtacaaccg
tatgcccccg
cctgcgaagg
cgtaccatga
acagagtcga

tcaagaaaac

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400



caccaagccc
gaagtgtccg
ccgegtctge
aaaatttgtg
tacgctgctt
tccttgtata
cgtggegtgg
acctgtcagc
atcgccgcect
gtggtgttgt
attctgcgcg
tccecgeggcec
agtcggatct
cccgetgggc
aataaattca
ccctggaagt
ttttgtctga
aggggcccaa
cacatttctg
gggttaatca
gctcgctcgc
gcggectcag
<210>
<211>

<212>
<213>

97
500
PRT

tgtccccgcet
cagccccagt
atgggggacc
aaagattgac
taatgccttt
aatcctggtt
tgtgcactgt
tccttteccgg
gccttgeccg
cggggaaatc
ggacgtcctt
tgctgeccggce
ccctttgggc
ctcccaacgg
ttgcctgecc
tgccactcca
ctaggtgtcc
gttgggaaga
ctcactgcaa
ttaactacaa

tcactgaggc

tgagcgagcg

gccatgtacc
gcaggctcga
actgggccga
tggtattctt
gtatcatgct
gctgtctcett
gtttgctgac
gactttcgct
ctgctggaca
atcgtccttt
ctgctacgtc
tctgcggect
cgcctccccg
gccctcectcec
gggtggcatc
gtgcccacca
ttctataata
aacctgtagg
cctcctcectce

ggaaccccta

cgggcgacca

agcgcgceagc

Artificial Sequence

agtggaaaaa
gtggtgctgg
cgtgtgataa
aactatgttg
attgcttccc
tatgaggagt
gcaaccccca
ttcccectcc
ggggctegge
ccttggetgc
ccttcggccc
cttccgegtc
cagctggagc
cctccttgcea
cctgtgaccc
gccttgtect
ttatggggtg
gcctgegtta
cctgggttct
gtgatggagt
aaggtcgccc

ctaattaagg

aatggaggct
aactgtggct
tggatcaacc
ctccttttac
gtatggcttt
tgtggcccgt
ctggttgggs
ctattgccac
tgttgggcac
tcgectgtgt
tcaatccagc
ttcgeccttcg
ctcggtagcc
ccggecccttc
ctccccagtg
aataaaatta
gaggggsgstse
cccaggctgg
acgtagataa
tggccactcc

gacgcccggs

CccC

gcatgcacat
gcgagtggaa
tctggattac
gctatgtgga
cattttctcc
tgtcaggcaa
cattgccacc
ggcggaactc
tgacaattcc
tgccacctgg
ggaccttcct
ccctcagacg
gttcctcctg
ctggtctttg
cctctecctgg
agttgcatca
gtatggagca
agtgcagtgg
gtagcatggc
ctctctgegc

ctttgcccgg

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3702



<220>
<223>

<400>

Made

97

Met Ala Val

1

Leu

Arg

Ala

Asn

65

Leu

Gly

Gln

Gly

Ser

145

Asp

Ile

Leu

Pro

Ala

50

Arg

Gln

Arg

Glu

Cys

130

Val

Ser

Tyr

Leu

Gly

35

Gly

Leu

Arg

Ala

Met

115

Glu

Leu

Arg

Asn

in Lab - mutated Parkin

Arg

Arg

20

Pro

Pro

Arg

Gln

Val

100

Asn

Arg

Pro

Lys

Ser

Gln

Phe

Ala

Gly

Phe

Phe

85

Phe

Ala

Glu

Gly

Asp

165

Phe

Ala

Thr

Ala

Ala

Phe

70

Val

Leu

Thr

Pro

Asp

150

Ser

Tyr

Leu

Gly

Gly

Glu

55

Arg

Val

Ala

Gly

Gln

135

Ser

Pro

Val

Gly

Lys

Cys

40

Pro

Gln

Arg

Phe

Gly

120

Ser

Val

Pro

Tyr

Arg

Pro

25

Val

Arg

Ser

Ala

Gly

105

Asp

Leu

Gly

Ala

Cys

protein

Gly

10

Gly

Arg

Arg

Val

Trp

90

Leu

Asp

Thr

Leu

Gly

170

Lys

Leu

Arg

Gly

Val

Ala

75

Gly

Gly

Pro

Arg

Ala

155

Ser

Gly

Gln

Ala

Glu

Gly

60

Gly

Cys

Leu

Arg

Val

140

Val

Pro

Pro

Leu

Tyr

Arg

45

Leu

Leu

Ala

Gly

Asn

125

Asp

Ile

Ala

Cys

Gly

Gly

30

Pro

Gly

Ala

Gly

Leu

110

Ala

Leu

Leu

Gly

Gln

Arg

15

Leu

Gly

Leu

Ala

Pro

95

Lys

Ala

Ser

His

Arg

175

Arg

Ala

Gly

Trp

Pro

Arg

80

Cys

Gly

Gly

Ser

Thr

160

Ser

Val



Gln

Leu

Asn

225

Ala

Thr

Cys

Asn

Thr

305

Ser

His

Tyr

Arg

Pro

Thr

210

Arg

Glu

Ser

Ile

Ser

290

Arg

Leu

His

Gly

Pro
370

Gly

195

Leu

Met

Phe

Val

Thr

275

Arg

Leu

Pro

Phe

Ala

355

Gly

180

Lys

Thr

Ser

Phe

Ala

260

Cys

His

Asn

Cys

Arg

340

Glu

Cys

Leu

Gln

Gly

Phe

245

Leu

Thr

Val

Asp

Val

325

Ile

Glu

Gly

Arg

Gly

Glu

230

Lys

His

Asp

Ile

Arg

310

Ala

Leu

Cys

Ala

Val

Pro

215

Cys

Cys

Leu

Val

Cys

295

Gln

Gly

Gly

Val

Gly
375

Gln

200

Ser

Gln

Gly

Ile

Arg

280

Leu

Phe

Cys

Glu

Leu

360

Leu

185

Cys

Cys

Ser

Ala

Ala

265

Ser

Asp

Val

Pro

Glu

345

Gln

Leu

Ser

Trp

Pro

His

250

Thr

Pro

Cys

His

Asn

330

Gln

Met

Pro

Thr

Asp

His

235

Pro

Asn

Val

Phe

Asp

315

Ser

Tyr

Gly

Glu

Cys

Asp

220

Cys

Thr

Ser

Leu

His

300

Pro

Leu

Asn

Gly

Pro
380

Arg

205

Val

Pro

Ser

Arg

Val

285

Leu

Gln

Ile

Arg

Val

365

Asp

190

Gln

Leu

Gly

Asp

Asn

270

Phe

Tyr

Leu

Lys

Tyr

350

Leu

Gln

Ala

Ile

Thr

Lys

255

Ile

Gln

Cys

Glu

335

Gln

Cys

Arg

Thr

Pro

Ser

240

Glu

Thr

Cys

Val

Tyr

320

Leu

Gln

Pro

Lys



Val

385

Arg

Glu

Ala

Thr

Gly

465

Cys

Trp

Thr

Glu

Ala

Glu

Thr

450

Cys

Trp

Ala

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

<220>
<223>

<400>
gcgecgctcge tcgctcactg aggccgecccg ggcaaagcecc

Cys

Cys

Ser

Gln

435

Lys

Met

Asn

Asp

98
3702
DNA

Glu

Lys

Gly

420

Ala

Pro

His

Cys

Val
500

Gly

Glu

405

Thr

Arg

Cys

Met

Gly
485

Gly

390

Ala

Thr

Trp

Pro

Lys

470

Cys

Asn

Tyr

Thr

Glu

Arg

455

Cys

Glu

Artificial Sequence

Made in Lab - Expression cassette

98

Gly

His

Gln

Ala

440

Cys

Pro

Trp

Leu

Glu

Ala

425

Ala

His

Gln

Asn

Gly

Gly

410

Tyr

Ser

Val

Pro

Arg
490

Cys

395

Glu

Arg

Lys

Pro

Gln

475

Val

tcgcccggec tcagtgagcg agcgagcgeg cagagaggga

gggttccttg tagttaatga ttaacccgcc atgctactta

gttacataac ttacggtaaa tggcccgcct ggctgaccgc

Cys

Val

Glu

Val

460

Cys

Cys

Phe

Ser

Asp

Thr

445

Glu

Arg

Met

Ala

Ala

Glu

430

Ile

Lys

Leu

Gly

gggcgteggg

gtggccaact

tctacgtact

CcCaacgaccc

Phe Cys
400

Val Phe
415

Arg Ala

Lys Lys

Asn Gly

Glu Trp
480

Asp His
495

cgacctttgg
ccatcactag
ctggagacgc

ccgcccattg

60

120

180

240



acgtcaataa
tgggtggagt
agtacgcccc
atgaccttat
actgcagagg
ggggtgcecta
aaattgcgca
cactgccagc
gccgectcag
ccggccacct
gcgagatagg
ctcagtctgc
gggecaccgeg
caagtcgcag
cggcctgcag
cggettgggs
cgcaggaccg
cttccgccag
ctggggctgc
cctcaaaggt
ctgtgagcgg
agactctgtg
tggaagtcca
tcaaagagtg

caccttgacc

tgacgtatgt
atttacggta
ctattgacgt
gggactttcc
gccctgegta
cctgacgacc
tcccctatca
ttcagcaccg
cactgaaggc
tggtcgegtc
ggggcracges
ggtgggcagc
cagtccgccc
gggaattcaa
ctgggtcgag
cggeeggecc
ggcgeggagce
tcggtggecg
gcgggecctt
caagaaatga
gagccccaga
gggctggetg
gcaggtagat

cagccgggaa

cagggtccat

tcccatagta
aactgcccac
caatgacggt
tacttggcag
tgagtgcaag
gaccccgacc
gagagggeea
cggacagtgc
gcgctgacgt
cgcgeegecg
cgcgaccatc
ggaggagtcg
ccgecggctcc
agcaagccgc
cgctgetgcet
cggegeceess
ctcgcagggt
ggctggeggc
geggeeggsc
atgcaactgg
gcttgactcg
tcattctgca
caatctacaa
aactcagggt

cttgctggga

acgccaatag
ttggcagtac
aaatggcccg
tacatctacg
tgggttttag
cactggacaa
ggggaaacag
cttcgccccc
cactcgccgg
ccggeccagc
tgcgetgegg
tgtcgtgect
tggccagacc
caccatggcg
gcgcttcacg
ctgtgtccgc
cgggctceggg
gcggttgeag
agtctttctg
aggcgacgac
ggtggacctc
cactgacagc
cagcttttat
acagtgcagc

tgatgtttta

ggactttcca
atcaagtgta
cctggcatta
tattagtcat
gaccaggatg
gcacccaacc
gatgcggcga
geetggeggce
tcccccgcaa
cggaccgcac
cgeceggegac
gagagcgceag
acccctagga
gtgcgacagg
ggcaagcccg
ggggagcegtc
ctccctaacc
cggcagttcg
gccatgggsc
cccagaaacg
agcagctcag
aggaaggact
gtgtattgca
acctgcaggc

attccaaacc

ttgacgtcaa
tcatatgcca
tgcccagtac
cgctattacc
aggcggests
cccattcccc
ggcgegtgeg
gecgegecacc
actccccttc
cacgcgaggc
tcagcgctgc
ctgtgctcct
cccecctgecc
cgctgggeceg
gccgggcecta
caggctgggc
gtctccgcett
tggtgegggc
tagggctggg
cggcgeggags
tcctcccagg
caccaccagc
aaggcccctg

aggcaacgct

ggatgagtgg

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



tgaatgccaa
acaccccacc
gaacatcact
ctcccgccac
tcggcagttt
caactccttg
gtaccagcag

ccctggetgt

gggcaatggc
aggggagtgc
tgaaagagcc
caccaagccc
gaagtgtccg
ccgecgtctgc
aaaatttgtg
tacgctgctt
tccttgtata
cgtggegtgg
acctgtcagc
atcgccgect
gtggtgttgt
attctgcgcg
tccecgeggcec
agtcggatct

cccgetgggc

tccccacact
tctgacaagg
tgcattacgt
gtgatttgct
gttcacgacc
attaaagagc
tatggtgcag
ggagcggesc
ctgggctgtg
agtgccgtat
gccgageagsg
tgtccccgcet
cagccccagt
atgggggacc
aaagattgac
taatgccttt
aatcctggtt
tgtgcactgt
tccttteccgg
gccttgecccg
cggggaaatc
ggacgtcctt
tgctgeccggce
ccctttgggc

ctcccaacgg

gccctgggac
aaacatcagt
gcacagacgt
tagactgttt
ctcaacttgg
tccatcactt
aggagtgtgt
tgctgccgga
ggtttgcctt
ttgaagcctc
ctcgtgccga
gccatgtacc
gcaggctcga
actgggccga
tggtattctt
gtatcatgct
gctgtctcett
gtttgctgac
gactttcgct
ctgctggaca
atcgtccttt
ctgctacgtc
tctgcggect
cgcctccccg

gccctectcec

tagtgcagaa
agctttgcac
caggagcccc
ccacttatac
ctactccctg
caggattctg
cctgcagatg
gcctgaccag
ctgccgggaa
aggaacaact
agcagcctcc
agtggaaaaa
gtggtgctgg
cgtgtgataa
aactatgttg
attgcttccc
tatgaggagt
gcaaccccca
ttcccectcc
ggggctceggce
ccttggetgc
ccttcggccc
cttccgegtc
cagctggagc

cctccttgcea

tttttcttta
ctgatcgcaa
gtcctggttt
tgtgtgacaa
ccttgtgtgg
ggagaagagc
gggggcrgtgt
aggaaagtca
tgtaaagaag
actcaggcct
aaagaaacca
aatggaggct
aactgtggct
tggatcaacc
ctccttttac
gtatggcttt
tgtggcccgt
ctggttgggs
ctattgccac
tgttgggcac
tcgectgtgt
tcaatccagc
ttcgccttcg
ctcggtagcc

ccggecccttc

aatgtggagc
caaatagtcg
tccagtgcaa
gactcaatga
ctggctgtcc
agtacaaccg
tatgcccccg
cctgcgaagg
cgtaccatga
acagagtcga
tcaagaaaac
gcatgcacat
gcgagtggaa
tctggattac
gctatgtgga
cattttctcc
tgtcaggcaa
cattgccacc
ggcggaactc
tgacaattcc
tgccacctgg
ggaccttcct
ccctcagacg
gttcctcctg

ctggtctttg

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240



aataaattca
ccctggaagt
ttttgtctga
aggggcccaa
cacatttctg
gggttaatca
gctcgctcgc
gcggectcag
<210>
<211>

<212>
<213>

99
500
PRT

<220>
<223> Made

<400> 99
Met Ala Val
1

Leu Leu Leu

Arg Pro Gly
35

Ala Ala

50

Gly

Asn
65

Arg Leu

Leu Gln Arg

ttgcctgecc
tgccactcca
ctaggtgtcc
gttgggaaga
ctcactgcaa
ttaactacaa

tcactgaggc

tgagcgagcg

in Lab - mutated Parkin

Arg Gln Al

Arg Phe Th

20

Pro Ala Al

Pro Gly Al

Phe Ph

70

Arg

Gln Phe

85

Va

gggtggcatc

gtgcccacca
ttctataata
aacctgtagg
cctcctectce

ggaaccccta

cgggcgacca

agcgcgceagc

Artificial Sequence

a Leu

r Gly Lys

a Gly
40

a Glu
55

e Arg Gln

1 val

Gly Arg

Cys Vval

Pro Arg

Arg Ala

cctgtgaccc
gccttgtect
ttatggggtg
gcctgegtta
cctgggttct
gtgatggagt
aaggtcgccc

ctaattaagg

protein

Gly Leu

10

Pro
25

Arg

Arg Gly

Arg Val

Val Ala

75

Ser

Trp
90

Gly

ctccccagtg

aataaaatta

gaggegsstse

cccaggctgg
acgtagataa

tggccactcc

gacgcceggg

CccC

Gln Leu Gly

Ala Tyr Gly

30

Glu Arg Pro

45

Gly Leu

60

Gly

Gly Leu Ala

Cys Ala Gly

cctctecctgg
agttgcatca
gtatggagca
agtgcagtgg
gtagcatggc
ctctctgegc

ctttgcccgg

Arg Ala

15

Leu Gly

Gly Trp

Leu Pro

Ala Arg

80

Pro
95

Cys

3300

3360

3420

3480

3540

3600

3660

3702



Gly

Gln

Gly

Ser

145

Asp

Ile

Gln

Leu

Asn

225

Ala

Thr

Cys

Asn

Arg

Glu

Cys

130

Val

Ser

Tyr

Pro

Thr

210

Arg

Glu

Ser

Ile

Ser

Ala

Met

115

Glu

Leu

Arg

Asn

Gly

195

Leu

Met

Phe

Val

Thr

275

Arg

Val

100

Asn

Arg

Pro

Lys

Ser

180

Lys

Thr

Ser

Phe

Ala

260

Cys

His

Phe

Ala

Glu

Gly

Asp

165

Phe

Leu

Gln

Gly

Phe

245

Leu

Thr

Val

Leu

Thr

Pro

Asp

150

Ser

Tyr

Arg

Gly

Glu

230

Lys

His

Asp

Ile

Ala

Gly

Gln

135

Ser

Pro

Val

Val

Pro

215

Cys

Cys

Leu

Val

Cys

Met

Gly

120

Ser

Val

Pro

Tyr

Gln

200

Ser

Gln

Gly

Ile

Arg

280

Leu

Gly

105

Asp

Leu

Gly

Ala

Cys

185

Cys

Cys

Ser

Ala

Ala

265

Ser

Asp

Leu

Asp

Thr

Leu

Gly

170

Lys

Ser

Trp

Pro

His

250

Thr

Pro

Cys

Gly

Pro

Arg

Ala

155

Ser

Gly

Thr

Asp

His

235

Pro

Asn

Val

Phe

Leu

Arg

Val

140

Val

Pro

Pro

Cys

Asp

220

Cys

Thr

Ser

Leu

His

Gly

Asn

125

Asp

Ile

Ala

Cys

Arg

205

Val

Pro

Ser

Arg

Val

285

Leu

Leu

110

Ala

Leu

Leu

Gly

Gln

190

Gln

Leu

Gly

Asp

Asn

270

Phe

Tyr

Lys

Ala

Ser

His

Arg

175

Arg

Ala

Ile

Thr

Lys

255

Ile

Gln

Cys

Gly

Gly

Ser

Thr

160

Ser

Val

Thr

Pro

Ser

240

Glu

Thr

Cys

Val



Thr

305

Ser

His

Tyr

Arg

Val

385

Arg

Glu

Ala

Thr

Gly

465

Cys

290

Arg

Leu

His

Gly

Pro

370

Thr

Glu

Ala

Glu

Thr

450

Cys

Trp

Leu

Pro

Phe

Ala

355

Gly

Cys

Cys

Ser

Gln

435

Lys

Met

Asn

Asn

Cys

Arg

340

Glu

Cys

Glu

Lys

Gly

420

Ala

Pro

His

Cys

Asp

Val

325

Ile

Glu

Gly

Gly

Glu

405

Thr

Arg

Cys

Met

Gly
485

Arg

310

Ala

Leu

Cys

Ala

Gly

390

Ala

Thr

Trp

Pro

Lys

470

Cys

295

Gln

Gly

Gly

Val

Gly

375

Asn

Tyr

Thr

Glu

Arg

455

Cys

Glu

Phe

Cys

Glu

Leu

360

Leu

Gly

His

Gln

Ala

440

Cys

Pro

Trp

Val

Pro

Glu

345

Gln

Leu

Leu

Glu

Ala

425

Ala

His

Gln

Asn

His

Asn

330

Gln

Met

Pro

Gly

Gly

410

Tyr

Ser

Val

Pro

Arg
490

Asp

315

Ser

Tyr

Gly

Glu

Cys

395

Glu

Arg

Lys

Pro

Gln

475

Val

300

Pro

Leu

Asn

Gly

Pro

380

Gly

Cys

Val

Glu

Val

460

Cys

Cys

Gln

Ile

Arg

Val

365

Asp

Phe

Ser

Asp

Thr

445

Glu

Arg

Met

Leu

Lys

Tyr

350

Leu

Gln

Ala

Ala

Glu

430

Ile

Lys

Leu

Gly

Gly

Glu

335

Gln

Cys

Arg

Phe

Val

415

Arg

Lys

Asn

Glu

Asp
495

Tyr

320

Leu

Gln

Pro

Lys

Cys

400

Phe

Ala

Lys

Gly

Trp

480

His



Trp Ala Asp Val
500



