P-78391-PC-SEQ-LISTING-18DEC15
SEQUENCE LISTING

<110> THE TRUSTEES OF THE UNIVERSITY OF PENNSYLVANIA

PETIT, Robert

WALLECHA, Anu

PATERSON, Yvonne

SINGH, Reshma
<120> COMBINATION THERAPIES WITH RECOMBINANT LISTERIA STRAINS
<130> P-78391-PC

<150> 62/094,349
<151> 2014-12-19

<150> 62/094,472
<151> 2014-12-19

<150> 62/147,463
<151> 2015-04-14

<150> 62/262,896
<151> 2015-12-03

<160> 120

<170> PatentIn version 3.5

<210> 1
<211> 32
<212> PRT

<213> Artificial sequence

<220>
<223> PEST sequence

<400> 1

Lys Glu Asn Ser Ile Ser Ser Met Ala Pro Pro Ala Ser Pro Pro Ala
1 5 10 15

Ser Pro Lys Thr Pro Ile Glu Lys Lys His Ala Asp Glu Ile Asp Lys
30

20 25
<210> 2
<211> 529
<212> PRT

<213> Artificial sequence

<220>
<223> GenBank Accession No. X15127

<400> 2

Met Lys Lys ITle Met Leu val Phe IT1e Thr Leu Ile Leu val Ser Leu

1 5 10 15

Pro ITe Ala GIn GIn Thr Glu Ala Lys Asp Ala Ser Ala Phe Asn Lys
20 25 30
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Glu

Pro

Ile

65

Asp

Glu

Ala

Ala

Leu

145

Met

Asn

Tyr

Glu

Phe

225

Glu

Asn

Ala

Asn

Lys

Gln

Ala

Tyr

Asp

Leu

130

Pro

Thr

val

Ala

Met

210

Lys

Gly

val

val

Ser

35

Thr

Gly

val

Ile

Ile

115

val

val

Asn

Asn

Gln

195

Ala

Ala

Lys

Asn

Thr
275

Ile

Pro

Leu

Thr

val

100

Gln

Lys

Lys

Gln

Asn

180

Ala

Tyr

val

Met

val

260

Lys

Ser

Ile

Asp

Asn

85

val

val

Ala

Arg

Asp

165

Ala

Tyr

Ser

Asn

Gln

245

Asn

Glu

Ser

Glu

Tyr

70

val

Glu

val

Asn

Asp

Asn

val

Pro

Glu

Asn

230

Glu

Glu

Gln

Met

Lys

Asn

Pro

Lys

Asn

Ser

135

Ser

Lys

Asn

Asn

Ser

215

Ser

Glu

Pro

Leu

P-78391-PC-SEQ-LISTING-18DEC15

Ala Pro Pro Ala Ser

40

Lys

Lys

Pro

Lys

Ala

120

Glu

Leu

Ile

Thr

val

200

Gln

Leu

val

Thr

Gln
280

His

Asn

Arg

Lys

Ile

Leu

Thr

val

Leu

185

Ser

Leu

Asn

Ile

Arg

Ala

Ala Asp Glu
60

Asn val Leu
75

Lys Gly Tyr

Lys Ser Ile

Ser Ser Leu

val Glu Asn
140

Leu Ser Ile
155

val Lys Asn
170

val Glu Arg

Ala Lys Ile

Ile Ala Lys

val Asn Phe
235

Ser Phe Lys
250

Pro Ser Arg

Leu Gly val

Page 2

Pro Pro Ala

45

Ile

val

Lys

Asn

Thr

125

Gln

Asp

Ala

Trp

Asp

Phe

Gly

Gln

Phe

Asn
285

Asp

Tyr

Asp

Gln

110

Tyr

Pro

Leu

Thr

Asn

190

Tyr

Gly

Ala

Ile

Phe

270

Ala

Lys

Gly

95

Asn

Pro

Asp

Pro

Lys

Glu

Asp

Thr

Ile

Tyr

255

Gly

Glu

Ser

Tyr

Gly

80

Asn

Asn

Gly

val

Gly

Ser

Lys

Asp

Ala

Ser

240

Tyr

Lys

Asn



Pro

Lys

305

Ala

Ile

Lys

Ile

Ile

385

Lys

Gly

Ile

Gln

Thr

465

Ala

Asp

Gly

Glu

Pro

290

Leu

Ala

Ile

Asp

Leu

370

Ala

Asn

Lys

Ser

His

450

Ser

Lys

Asp

Thr

Ala

Ser

val

Lys

Glu

355

Lys

Tyr

Asn

Ile

Trp

Lys

Ser

Glu

Arg

Thr
515

Tyr

Thr

Ser

Asn

340

val

Lys

Thr

Ser

Asn

420

Asp

Asn

Ile

Cys

Asn

500

Leu

Ile

Asn

Gly

Ser

Gln

Gly

Thr

Glu

405

Ile

Glu

Trp

Tyr

Thr

485

Leu

Tyr

Ser

Ser

310

Lys

Ser

Ile

Ala

Asn

390

Tyr

Asp

val

Ser

Leu

470

Gly

Pro

Pro

P-78391-PC-SEQ-LISTING-18DEC15

Ser val Ala Tyr Gly Arg Gln val Tyr

295

His

Ser

Phe

Ile

Thr

375

Phe

Ile

His

Asn

Glu

455

Pro

Leu

Leu

Lys

Ser

val

Lys

Asp

360

Phe

Leu

Glu

Ser

Tyr

440

Asn

Gly

Ala

val

Tyr
520

Thr

Ser

Ala

345

Gly

Asn

Lys

Thr

Asp

Asn

Asn

Trp

Lys

505

Ser

Lys

Gly

val

Asn

Arg

Asp

Thr

410

Gly

Pro

Lys

Ala

Glu

490

Asn

Asn

val
315

Asp

Leu

Glu

Asn

395

Ser

Tyr

Glu

Ser

Arg

Lys

Page

300

Lys

val

Tyr

Gly

Thr

380

Glu

Lys

val

Gly

Lys

460

Asn

Trp

Asn

val

Ala

Glu

Gly

Asp

365

Pro

Leu

Ala

Ala

Asn

445

Leu

Ile

Arg

Ile

Asp

Ala

Leu

Gly

Leu

Gly

Ala

Tyr

Gln

430

Glu

Ala

Asn

Thr

Ser

510

Asn

Phe

Thr

335

Ser

Arg

val

val

Thr

415

Phe

His

val

val

495

Pro

Leu

Asp

320

Asn

Ala

Asp

Pro

Ile

400

Asp

Asn

val

Phe

Tyr

480

Ile

Trp

Ile



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

<220>
<223>

<400>

3
4

41

PRT

Artificial Sequence

P-78391-PC-SEQ-LISTING-18DEC15

N-terminal LLO protein fragment

3

Met Lys Lys
1

Pro Ile

Glu Asn

Pro Lys

Ile Gln

65

Asp Ala

Glu Tyr

Ala Asp

Ala Leu

130

Leu Pro
145
Met Thr

Asn val

Tyr Ala

Ala

Ser

35

Thr

Gly

val

Ile

Ile

115

val

val

Asn

Asn

Gln
195

Ile

Gln

20

Ile

Pro

Leu

Thr

val

100

Gln

Lys

Lys

Gln

Asn

180

Ala

Met

5

Gln

Ser

Ile

Asp

Asn

85

val

val

Ala

Arg

Asp

Ala

Tyr

Leu

Thr

Ser

Glu

Tyr

70

val

Glu

val

Asn

val

Ser

val

Glu

val

Pro

Lys

Asn

Ser

135

Ser

Lys

Asn

Asn

Phe

Ala

Ala

40

Lys

Lys

Pro

Lys

Ala

120

Glu

Leu

Ile

Thr

val
200

Ile

Lys

Pro

His

Asn

Arg

Lys

Ile

Leu

Thr

val

Leu

185

Ser

Thr Leu Ile
10

Asp Ala Ser

Pro Ala Ser

Ala Asp Glu
60

Asn val Leu
75

Lys Gly Tyr

Lys Ser Ile

Ser Ser Leu

val Glu Asn
140

Leu Ser Ile
155

val Lys Asn
170

val Glu Arg

Ala Lys Ile

Page 4

Leu

Ala

Pro

45

Ile

val

Lys

Asn

Thr

125

Gln

Asp

Ala

Trp

Asp

val

Phe

30

Pro

Asp

Tyr

Asp

Gln

110

Tyr

Pro

Leu

Thr

Asn

190

Tyr

Ser

15

Asn

Ala

Lys

His

Gly

95

Asn

Pro

Asp

Pro

Lys

Glu

Asp

Leu

Lys

Ser

Tyr

Gly

80

Asn

Asn

Gly

val

Gly

Ser

Lys

Asp



Glu Met
210

Phe Lys
225

Glu Gly

Asn val

Ala val

Pro Pro
290

Lys Leu
305

Ala Ala

Ile Ile

Lys Asp

Ile Leu

370

Ile Ala
385

Lys Ash

Gly Lys

Ala

Ala

Lys

Asn

Thr

275

Ala

Ser

val

Lys

Glu

355

Lys

Tyr

Asn

Ile

Tyr

val

Met

val

260

Lys

Tyr

Thr

Ser

Asn

340

val

Lys

Thr

Ser

Asn
420

Ile Ser Trp Asp

<210> 4

435

Ser

Asn

Gln

245

Asn

Glu

Ile

Asn

Gly

Ser

Gln

Gly

Thr

Glu

405

Ile

Glu

Glu

Asn

230

Glu

Glu

Gln

Ser

Ser

310

Lys

Ser

Ile

Ala

Asn

390

Tyr

Asp

val

P-78391-PC-SEQ-LISTING-18DEC15

Ser Gln Leu ITe Ala Lys Phe Gly Thr

215

Ser

Glu

Pro

Leu

Ser

295

His

Ser

Phe

Ile

Thr

375

Phe

Ile

His

Asn

Leu Asn

val Ile

Thr Arg

Gln Ala

280

val Ala

Ser Thr

val Ser

Lys Ala

345

Asp Gly

360

Phe Asn

Leu Lys

Glu Thr

Ser Gly

Tyr Asp
440

val

Ser

250

Pro

Leu

Tyr

Lys

Gly

val

Asn

Arg

Asp

Thr

410

Gly

Asn

235

Phe

Ser

Gly

Gly

val

315

Asp

Leu

Glu

Asn

395

Ser

Tyr

Page

220

Phe

Lys

Arg

val

Lys

val

Tyr

Gly

Thr

380

Glu

Lys

val

Gly

Gln

Phe

Asn

285

Gln

Ala

Glu

Gly

Asp

365

Pro

Leu

Ala

Ala

Ala
Ile
Phe
270
Ala
val
Ala
Leu
Gly
3

Leu
Gly
Ala
Tyr

Gln
430

Ile

Tyr

255

Gly

Glu

Tyr

Phe

Thr

335

Ser

Arg

val

val

Thr

415

Phe

Ala

Ser

240

Tyr

Lys

Asn

Leu

Asp

320

Asn

Ala

Asp

Pro

Ile

400

Asp

Asn



16
RT

Artificial Sequence

LLO signal peptide

<211> 4
<212> P
<213>
<220>
<223>
<400> 4

Met Lys Lys
1

Pro Ile

Glu Asn

Pro Lys

Ile Gln

65

Asp Ala

Glu Tyr

Ala Asp

Ala Leu

130

Leu Pro

145

Met Thr

Asn val

Tyr Ala

Glu Met
210

Ala

Ser

35

Thr

Gly

val

Ile

Ile

115

val

val

Asn

Asn

Gln

195

Ala

Ile

Gln

20

Ile

Pro

Leu

Thr

val

100

Gln

Lys

Lys

Gln

Asn

180

Ala

Tyr

Met
5
Gln
Ser
Ile
Asp
Ash
85
val
val
Ala
Arg
Asp
165
Ala

Tyr

Ser

Leu

Thr

Ser

Glu

Tyr

70

val

Glu

val

Asn

val

Ser

Glu

val

Glu

val

Pro

Lys

Asn

Ser

135

Ser

Lys

Asn

Asn

Ser
215

P-78391-PC-SEQ-LISTING-18DEC15

Phe

Ala

Ala

40

Lys

Lys

Pro

Lys

Ala

120

Glu

Leu

Ile

Thr

val

200

Gln

Ile

Lys

Pro

His

Asn

Arg

Lys

Ile

Leu

Thr

val

Leu

185

Ser

Leu

Thr

10

Asp

Pro

Ala

Asn

Lys

Ser

val

Leu

val

170

val

Ala

Ile

Leu Ile

Ala Ser

Ala Ser

Asp Glu
60

val Leu
75

Gly Tyr

Ser Ile

Ser Leu

Glu Asn

140

Ser Ile
155

Lys Ash

Glu Arg

Lys Ile

Ala Lys
220
Page 6

Leu

Ala

Pro

45

Ile

val

Lys

Asn

Thr

125

Gln

Asp

Ala

Trp

Asp

205

Phe

val

Phe

30

Pro

Asp

Tyr

Asp

Gln

110

Tyr

Pro

Leu

Thr

Asn

190

Tyr

Gly

Ser

15

Asn

Ala

Lys

His

Gly

95

Asn

Pro

Asp

Pro

Lys

Glu

Asp

Thr

Leu

Lys

Ser

Tyr

Gly

80

Asn

Asn

Gly

val

Gly

Ser

Lys

Asp

Ala



Phe Lys
225

Glu Gly

Asn val

Ala val

Pro Pro

290

Lys Leu
305

Ala Ala

Ile Ile

Lys Asp

Ile Leu
370

Ile Ala
385

Ala

Lys

Asn

Thr

275

Ala

Ser

val

Lys

Glu

355

Lys

Tyr

Lys Ash Ash

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

<220>
<223>

<400>

5

14
PRT
Artificial Sequence

PEST sequence

5

val

Met

val

260

Lys

Tyr

Thr

Ser

Asn

340

val

Lys

Thr

Ser

Asn
Gln
245

Asn

Glu

Asn

Gly

Ser

Gln

Gly

Thr

Glu
405

Asn

230

Glu

Glu

Gln

Ser

Ser

310

Lys

Ser

Ile

Ala

Asn

390

Tyr

P-78391-PC-SEQ-LISTING-18DEC15

Ser Leu Asnh Vval

Glu

Pro

Leu

Ser

295

His

Ser

Phe

Ile

Thr

375

Phe

Ile

val

Thr

Gln

280

val

Ser

val

Lys

Asp

360

Phe

Leu

Glu

Ile

Arg

Ala

Ala

Thr

Ser

Ala

345

Gly

Asn

Lys

Thr

Ser

250

Pro

Leu

Tyr

Lys

Gly

val

Asn

Arg

Asp

Thr
410

Asn Phe Gly Ala TIle

235

Phe

Ser

Gly

Gly

val

315

Asp

Leu

Glu

Asn

395

Ser

Lys

Arg

val

Arg

Lys

val

Tyr

Gly

Thr

380

Glu

Lys

Gln

Phe

Asn

285

Gln

Ala

Glu

Gly

Asp

Pro

Leu

Ala

Ile
Phe
270
Ala
val
Ala
Leu
Gly
3

Leu
Gly

Ala

Tyr

Lys Thr Glu Glu GIn Pro Ser Glu val Asn Thr Gly Pro Arg

1

5

10

Page 7

Tyr

255

Gly

Glu

Tyr

Phe

Thr

335

Ser

Arg

val

val

Thr
415

Ser

240

Tyr

Lys

Asn

Leu

Asp

Asn

Ala

Asp

Pro

Ile

400

Asp



P-78391-PC-SEQ-LISTING-18DEC15

<210> 6
<211> 28
<212> PRT

<213> Artificial sequence

<220>
<223> PEST sequence

<400> 6
Lys Ala ser val Thr Asp Thr ser Glu Gly Asp Leu Asp Ser Ser Met
1 5 10 15

Gln ser Ala Asp Glu Ser Thr Pro Gln Pro Leu Lys
20

<210> 7
<211> 20
<212> PRT

<213> Artificial sequence

<220>
<223> PEST sequence

<400> 7
Lys Asn Glu Glu val Asn Ala Ser Asp Phe Pro Pro Pro Pro Thr Asp
1 5 10 15

Glu Glu Leu Arg

<210> 8
<211> 33
<212> PRT

<213> Artificial sequence

<220>
<223> PEST sequence

<400> 8
Arg Gly Gly Ile Pro Thr Ser Glu Glu Phe Ser Ser Leu Asn Ser Gly
1 5 10 15

Asp Phe Thr Asp Asp Glu Asn Ser Glu Thr Thr Glu Glu Glu Ile Asp
20 30

Arg

<210> 9
<211> 17
<212> PRT

<213> Artificial sequence
Page 8



P-78391-PC-SEQ-LISTING-18DEC15

<220>

<223> PEST sequence

<400> 9

Lys GIn Asn Thr Ala ser Thr Glu Thr Thr Thr Thr Asn Glu Gln Pro
1 5 10 15

Lys

<210> 10

<211> 17

<212> PRT

<213> Artificial sequence

<220>

<223> PEST-Tike sequence

<400> 10

Lys GIn Asn Thr Ala Asn Thr Glu Thr Thr Thr Thr Asn Glu Gln Pro
1 5 10 15

Lys

<210> 11

<211> 639

<212> PRT

<213> Artificial sequence

<220>
<223> ActA protein

<400> 11
Met Gly Leu Asn Arg Phe Met Arg Ala Met Met val val Phe Ile Thr
1 5 10 15

Ala Asn Cys Ile Thr Ile Asn Pro Asp Ile Ile Phe Ala Ala Thr Asp
20 25 30

Ser Glu Asp Ser Ser Leu Asnh Thr Asp Glu Trp Glu Glu Glu Lys Thr
35 40 45

Glu Glu Gln Pro Ser Glu val Asn Thr Gly Pro Arg Tyr Glu Thr Ala
50 55 60

Arg Glu val Ser Ser Arg Asp Ile Lys Glu Leu Glu Lys Ser Asnh Lys
65 70 75 80

val Arg Asn Thr Asn Lys Ala Asp Leu Ile Ala Met Leu Lys Glu Lys
Page 9



Ala

Asn

Gln

Ile

145

Ser

Ala

Met

Gln

Ser

Glu

Ala

Thr

305

Gly

Glu

Ala

val

130

Lys

Leu

Lys

Gln

Pro

210

val

Asp

Glu

Leu

Pro

290

Asp

Phe

Lys

Ala

115

Glu

Lys

Thr

Glu

Ser

195

Phe

Arg

Lys

Glu

Arg

Ala

Glu

Asn

Gly

Ile

Arg

Arg

Tyr

Ser

180

Ala

Phe

Asp

Ser

val

260

Leu

Thr

Glu

Ala

85

Pro

Asn

Arg

Arg

Pro

165

val

Asp

Pro

Lys

Ala

245

Asn

Ala

Ser

Leu

Pro
325

Asn

Glu

His

Asp

Ala

Glu

Lys

Ile

230

Gly

Ala

Leu

Glu

Arg

Ala

Ile

Glu

Pro

135

Ala

Lys

Asp

Ser

val

215

Asp

Leu

Ser

Pro

Pro

295

Leu

Thr

P-78391-PC-SEQ-LISTING-18DEC15
90

Asn

Ala

120

Gly

Ile

Pro

Ala

Ser

200

Phe

Glu

Asp

Glu

280

Ser

Ala

Ser

Asn

105

Ser

Leu

Ala

Thr

Ser

185

Pro

Lys

Asn

Asp

Phe

265

Thr

Ser

Leu

Glu

Asn Asn

Gly Ala

Pro Ser

Ser Ser

155

Lys val

Glu Ser

Gln Pro

Lys Ile

Pro Glu

235

Gln Leu
250

Pro Pro

Pro Met

Phe Glu

Pro Glu

315

Pro Ser
330

Ser

Asp

Asp

Asp

Asn

Asp

Leu

Leu

Pro

Leu

Phe

300

Thr

Ser

Page 10

Glu

Arg

Ser

Ser

Lys

Leu

Asp

Lys

Thr

Pro

Leu

285

Pro

Pro

Phe

Gln

110

Pro

Ala

Glu

Lys

Asp

Ala

Ala

Lys

Lys

Thr

270

Gly

Pro

Met

Glu

95

Thr

Ala

Ala

Leu

Lys

Ser

Asn

Gly

Ala

Lys

Asp

Phe

Pro

Leu

Phe
335

Glu

Ile

Glu

Glu

160

val

Ser

Gln

Lys

Ile

240

Lys

Glu

Asn

Pro

Leu

320

Pro



Pro

Ser

Ala

Thr

385

Phe

Thr

Thr

Ala

val

Leu

Pro

Pro

545

Glu

Ala

Pro

Leu

Ile

370

Glu

Ser

Thr

Gly

Ser

450

Arg

Ser

Thr

Pro

Phe

530

Ser

Met

Asn

Pro

Asp

Asn

Glu

Ser

Glu

Lys

435

Ser

Ala

Gln

Lys

Ala

515

Ile

Leu

Lys

Asn

Thr

340

Ser

Arg

Glu

Leu

Glu

420

His

Pro

Leu

Pro

Lys

500

Thr

Glu

Pro

Pro

Ala
580

Glu

Ser

Leu

Asn

405

Glu

Ser

val

Leu

485

Pro

Lys

Lys

val

Gln

565

Asn

Asp

Phe

Ser

Asn

390

Ser

Ile

Arg

Pro

Ser

470

Asn

Thr

Pro

Gln

Ile

550

Thr

Gly

Thr

Gln

375

Gly

Gly

Asp

Asn

Ser

455

Asp

val

Pro

Gln

Ala

535

Gln

Glu

Lys

P-78391-PC-SEQ-LISTING-18DEC15
Glu Leu Glu Ile Ile Arg Glu Thr Ala

Arg

360

Asn

Arg

Asp

Arg

Ala

440

Leu

Phe

val

Glu

520

Glu

Lys

Glu

Asn

345

Gly

Phe

Gly

Phe

Leu

425

Gly

Ser

Thr

Asn

Lys

505

Thr

Thr

Glu

Lys

Arg

Asp

Ser

Gly

Thr

410

Ala

Phe

Pro

Lys

Lys

490

Thr

val

Asn

Ala

Met
570

Leu

Asp

Arg

Asp

Asp

Leu

Lys

Lys

475

Lys

Ala

Leu

Lys

Thr

555

val

Ala

Phe

380

Pro

Asp

Leu

Pro

val

460

Thr

Thr

Pro

Arg

Gln

540

Glu

Glu

Ser Ala Gly

Page 11

Ser

365

Pro

Thr

Glu

Arg

Leu

445

Ser

Pro

Thr

Lys

Glu

525

Ser

Ser

Glu

Ile

350

Leu

Pro

Ser

Asn

430

Asn

Lys

Phe

Thr

Leu

510

Asn

Ile

Asp

Ser

Glu
590

Arg

Ile

Glu

Ser

415

Arg

Pro

Lys

Lys

495

Ala

Lys

Asn

Lys

Glu

575

Glu

Ser

Asn

Pro

Glu

400

Glu

Gly

Phe

Ser

Asn

480

Thr

Glu

Thr

Met

Glu

560

Ser

Gly



P-78391-PC-SEQ-LISTING-18DEC15

Lys Leu Ile Ala Lys Ser Ala Glu Asp Glu Lys Ala Lys Glu Glu Pro
595 600 605

Gly Asn His Thr Thr Leu ITe Leu Ala Met Leu Ala Ile Gly val Phe
610 615 620

Ser Leu Gly Ala Phe Ile Lys Ile Ile GIn Leu Arg Lys Ash Asn

625 630 635
<210> 12

<211> 390

<212> PRT

<213> Artificial sequence

<220>
<223> Truncated ActA protein

<400> 12
Met Arg Ala Met Met val val Phe Ile Thr Ala Asn Cys Ile Thr Ile
1 5 10 15

Asn Pro Asp Ile Ile Phe Ala Ala Thr Asp Ser Glu Asp Ser Ser Leu
20 25 30

Asn Thr Asp Glu Trp Glu Glu Glu Lys Thr Glu Glu Gln Pro Ser Glu
35 40 45

val Asn Thr Gly Pro Arg Tyr Glu Thr Ala Arg Glu val Ser Ser Arg
50 55 60

Asp Ile Lys Glu Leu Glu Lys Ser Asn Lys Val Arg Asn Thr Asn Lys
65 70 75 80

Ala Asp Leu Ile Ala Met Leu Lys Glu Lys Ala Glu Lys Gly Pro Asn
85 90 95

Ile Asn Asn Asn Asn Ser Glu Gln Thr Glu Asn Ala Ala Ile Asn Glu
100 105 110

Glu Ala ser Gly Ala Asp Arg Pro Ala Ile Gln val Glu Arg Arg His
115 120 125

Pro Gly Leu Pro Ser Asp Ser Ala Ala Glu ITe Lys Lys Arg Arg Lys
130 135 140

Ala Ile Ala Ser Ser Asp Ser Glu Leu Glu Ser Leu Thr Tyr Pro Asp
145 150 155 160

Page 12



Lys Pro

Asp Ala

Ser Ser

val Phe
210

Asp Glu

Ser Asp

Pro Glu

Pro Ser
290

Leu Ala
305

Thr Ser

Glu Leu

Thr Arg

Gln Asn
370

Gly Arg
385

<210>
<211>
<212>

Thr
Ser
Pro
195
Lys
Ash
Asp
Phe
Thr
275
Ser
Leu
Glu
Glu
Gly
3

Phe

Gly

13
100
PRT

Lys

Glu

180

Gln

Lys

Pro

Gln

Pro

260

Pro

Phe

Pro

Pro

Ile

340

Asp

Ser

Gly

val
165

Ser

Pro

Glu

Leu

245

Pro

Met

Glu

Glu

Ser

325

Leu

Asp

Arg

Asn

Asp

Leu

Lys

val

230

Leu

Pro

Leu

Phe

Thr

310

Ser

Arg

Ala

Phe

Pro
390

Leu

Lys

Asp

Lys

Thr

Pro

Leu

Pro

295

Pro

Phe

Glu

Ser

Pro
375

P-78391-PC-SEQ-LISTING-18DEC15
Lys Lys Lys Val Ala Lys Glu Ser val

Asp

Ala

200

Ala

Lys

Lys

Thr

Gly

Pro

Met

Glu

Thr

Leu

360

Pro

Ser

185

Asn

Gly

Ala

Lys

Asp

Phe

Pro

Leu

Phe

Ala

345

Arg

Ile

170

Ser

Gln

Lys

Ile

Lys

250

Glu

Asn

Pro

Leu

Pro

330

Ser

Asn

Pro

Met

Gln

Trp

val

235

Ser

Glu

Ala

Thr

Gly

Pro

Ser

Ala

Thr

Gln

Pro

val

220

Asp

Glu

Leu

Pro

Asp

300

Phe

Pro

Leu

Ile

Glu
380

Page 13

Ser

Phe

205

Arg

Lys

Glu

Arg

Ala

285

Glu

Asn

Pro

Asp

Asn

365

Glu

Ala

190

Phe

Asp

Ser

val

Leu

270

Thr

Glu

Ala

Thr

Ser

350

Arg

Glu

175

Asp

Pro

Lys

Ala

Asn

255

Ala

Ser

Leu

Pro

Glu

335

Ser

His

Leu

Ala

Glu

Lys

Ile

Gly

240

Ala

Leu

Glu

Arg

Ala

320

Asp

Phe

Ser

Asn



<213>

<220>
<223>

<400>

Artificial Sequence

Truncated ActA prote
13

Met Gly Leu Asn Arg Phe Met

1

Ala Asn
Ser Glu

Glu Glu
50

Arg Glu
65

val Arg
Ala Glu

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

<220>
<223>

<400>
Ala Thr
1

Glu Lys

Glu Thr

Ser Asn
50

5

Cys Ile Thr ITe Asn
20

Asp Ser Ser Leu Asn
35

Gln Pro Ser Glu val
55

val Ser Ser Arg Asp
70

Asn Thr Asn Lys Ala
85

Lys Gly

14
93
PRT
Artificial Sequence

PEST sequence
14

Asp Ser Glu Asp Ser
5

Thr Glu Glu GIn Pro
20

Ala Arg Glu val ser
35

Lys val Lys Asn Thr
55

Lys Ala Lys Ala Glu Lys Gly

65

P-78391-PC-SEQ-LISTING-18DEC15

in

Arg

Pro

Thr

40

Asn

Ile

Asp

Ser

Ser

Ser

40

Asn

Pro

Ala

Asp

25

Asp

Thr

Lys

Leu

Leu

Glu

25

Arg

Lys

Asn

Met

10

Glu

Gly

Glu

Ile
90

Asn
10
val

Asp

Ala

Met

Trp

Pro

Leu

75

Ala

Thr

Asn

Asp

val

Phe

Glu

Arg

60

Glu

Met

Asp

Thr

Glu

Leu
60

Asn Asn Asn

75

Page 14

val

Ala

Glu

45

Tyr

Lys

Leu

Glu

Gly

Glu

45

Ile

Asn

Phe

Ala

30

Glu

Glu

Ser

Lys

Trp

Pro

30

Leu

Ala

Asn

Ile

15

Thr

Lys

Thr

Asn

Glu
95

Glu

15

Arg

Glu

Met

Gly

Thr

Asp

Thr

Ala

Glu

Tyr

Lys

Leu

Glu
80



P-78391-PC-SEQ-LISTING-18DEC15

Gln Thr Gly Asn val Ala ITe Asn Glu Glu Ala Ser Gly

85 90
<210> 15
<211> 200
<212> PRT

<213> Artificial sequence

<220>
<223> PEST sequence

<400> 15
Ala Thr Asp Ser Glu Asp Ser Ser Leu Ash Thr Asp Glu Trp Glu Glu
1 5 10 15

Glu Lys Thr Glu Glu GIn Pro Ser Glu val Asn Thr Gly Pro Arg Tyr
20 25 30

Glu Thr Ala Arg Glu val Ser Ser Arg Asp Ile Glu Glu Leu Glu Lys
35 40 45

Ser Ash Lys val Lys Ash Thr Asn Lys Ala Asp Leu Ile Ala Met Leu
50 55 60

Lys Ala Lys Ala Glu Lys Gly Pro Asn Asn Asn Asn Asn Asn Gly Glu
65 70 75 80

Gln Thr Gly Asn val Ala Ile Asn Glu Glu Ala Ser Gly val Asp Arg
85 90 95

Pro Thr Leu Gln val Glu Arg Arg His Pro Gly Leu Ser Ser Asp Ser
100 105 110

Ala Ala Glu Ile Lys Lys Arg Arg Lys Ala Ile Ala Ser Ser Asp Ser
115 120 125

Glu Leu Glu Ser Leu Thr Tyr Pro Asp Lys Pro Thr Lys Ala Asn Lys
130 135 140

Arg Lys Vval Ala Lys Glu Ser val val Asp Ala Ser Glu Ser Asp Leu
145 150 155 160

Asp Ser Ser Met Gln Ser Ala Asp Glu Ser Thr Pro Gln Pro Leu Lys
165 170 175

Ala Asn Gln Lys Pro Phe Phe Pro Lys val Phe Lys Lys Ile Lys Asp
180 185 190

Page 15



P-78391-PC-SEQ-LISTING-18DEC15

Ala Gly Lys Trp val Arg Asp Lys

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

<220>
<223>

<400>
Ala Thr
1

Glu Lys

Glu Thr

Ser Asn
50

195 200

16
303
PRT
Artificial Sequence

PEST sequence
16

Asp Ser Glu Asp Ser Ser
5

Thr Glu Glu Gln Pro Ser
20

Ala Arg Glu val Ser Ser
35 40

Lys val Lys Asn Thr Asn
55

Lys Ala Lys Ala Glu Lys Gly Pro

Gln Thr

Pro Thr

Gly Asn val Ala Ile Asn
85

Leu GIn val Glu Arg Arg
100

Ala Ala Glu Ile Lys Lys Arg Arg

Glu Leu

130

Arg Lys

Asp Ser

Ala Asn

115 120

Glu Ser Leu Thr Tyr Pro
135

val Ala Lys Glu Ser val
150

Ser Met Gln Ser Ala Asp
165

Gln Lys Pro Phe Phe Pro

Leu

Glu

25

Arg

Lys

Asn

Glu

His

105

Lys

Asp

val

Glu

Lys

Asn

10

val

Asp

Ala

Asn

Glu

90

Pro

Ala

Lys

Asp

Ser

170

val

Thr

Asn

Asp
Asn
75

Ala

Gly

Pro
Ala
155

Thr

Phe

Asp

Thr

Glu

Leu

60

Asn

Ser

Leu

Ala

Thr

140

Ser

Pro

Lys

Page 16

Glu

Gly

Glu

45

Ile

Asn

Gly

Ser

Ser

125

Lys

Glu

Gln

Lys

Trp

Pro

30

Leu

Ala

Asn

val

Ser

110

Ser

Ala

Ser

Pro

Ile
190

Glu

15

Arg

Glu

Met

Gly

Asp

95

Asp

Asp

Asn

Asp

Leu

175

Lys

Glu

Tyr

Lys

Leu

Glu

80

Arg

Ser

Ser

Lys

Leu

160

Lys

Asp



Ala Gly

Lys Ala
210

Lys Lys
225

Thr Asp

Gly Phe

Pro Pro

Met Leu
290

<210>
<211>
<212>

Lys

195

Lys

Glu

Asn

Pro
275

Leu

17
370
PRT

Trp

val

Ser

Glu

Ala

260

Thr

Gly

val

Asp

Glu

Leu

245

Pro

Asp

Phe

Arg

Lys

Glu

230

Arg

Thr

Glu

Asn

P-78391-PC-SEQ-LISTING-18DEC15
Asp Lys Ile Asp Glu Asn Pro Glu val

200

Ser Ala
215

val Asn

Leu Ala

Pro Ser

Glu Leu

280

Ala Pro
295

<213> Artificial sequence

<220>
<223>

<400>
Ala Thr
1

Glu Lys

Glu Thr

Ser Asn
50

Lys Ala
65

Gln Thr

Pro Thr

PEST sequence

17

Asp

Thr

Ala

35

Lys

Lys

Gly

Leu

Ser

Glu

20

Arg

val

Ala

Asn

Gln

Glu

5

Glu

Glu

Lys

Glu

val

85

val

Asp

Gln

val

Asn

Lys

70

Ala

Glu

Ser Ser

Pro Ser

Ser Ser

40

Thr Asn
55
Gly Pro

Ile Asn

Arg Arg

Gly

Ala

Leu

Glu

265

Arg

Ala

Leu

Glu

25

Arg

Lys

Asn

Glu

His

Leu ITe Asp
220

Ser Asp Phe
235

Pro Glu Thr
250

Pro Ser Ser

Leu Ala Leu

Thr Ser Glu
300

Asn Thr Asp
10

val Asn Thr

Asp Ile Glu

Ala Asp Leu
60

Asn Asn Asn
75

Glu Ala ser
90

Pro Gly Leu
Page 17

205

Gln

Pro

Pro

Phe

Pro

285

Pro

Glu

Gly

Glu

45

Ile

Asn

Gly

Ser

Leu

Pro

Met

Glu

270

Glu

Ser

Trp

Pro

30

Leu

Ala

Asn

val

Ser

Leu

Pro

Leu

255

Phe

Thr

Ser

Glu

15

Arg

Glu

Met

Gly

Asp

95

Asp

Lys

Thr

Pro

240

Leu

Pro

Pro

Glu

Tyr

Lys

Leu

Glu

80

Arg

Ser



Ala

Glu

Asp

Ala

Ala

Lys

Lys

Thr

Gly

Pro

Met

Glu

305

Thr

Leu

Ala

Leu

130

Lys

Ser

Asn

Gly

Ala

210

Lys

Asp

Phe

Pro

Leu

290

Phe

Ala

Arg

Glu

115

Glu

val

Ser

Gln

Lys

195

Ile

Lys

Glu

Asn

Pro

275

Leu

Pro

Pro

Ser

100

Ile

Ser

Ala

Met

Lys

Trp

val

Ser

Glu

Ala

260

Thr

Gly

Pro

Ser

Ala
340

Lys

Leu

Lys

Gln

165

Pro

val

Asp

Glu

Leu

245

Pro

Asp

Phe

Pro

Leu
325

Lys

Thr

Glu

150

Ser

Phe

Arg

Lys

Glu

230

Arg

Thr

Glu

Asn

Pro

310

Asp

Asn

Arg

Tyr

135

Ser

Ala

Phe

Asp

Ser

215

val

Leu

Pro

Glu

Ala

295

Thr

Ser

Arg

P-78391-PC-SEQ-LISTING-18DEC15

val

Asp

Pro

Lys

Ala

Asn

Ala

Ser

Leu

280

Pro

Glu

Ser

His

105

Lys

Asp

val

Glu

Lys

Ile

Gly

Ala

Leu

Glu

265

Arg

Ala

Asp

Phe

Ser
345

Ala Ile Ala

Lys Pro Thr
140

Asp Ala Ser
155

Ser Thr Pro
170

val Phe Lys

Asp Glu Asn

Leu ITe Asp
220

Ser Asp Phe
235

Pro Glu Thr
250

Pro Ser Ser

Leu Ala Leu

Thr Ser Glu
300

Glu Leu Glu
315

Thr ser Gly
330

Glu Asn Phe

Page 18

Ser

125

Lys

Glu

Gln

Lys

Pro

205

Gln

Pro

Pro

Phe

Pro

285

Pro

Ile

Asp

Ser

110

Ser

Ala

Ser

Pro

Ile

190

Glu

Leu

Pro

Met

Glu

270

Glu

Ser

Met

Leu

Asp

Asp

Asn

Asp

Leu

175

Lys

val

Leu

Pro

Leu

255

Phe

Thr

Ser

Arg

Ala

335

Phe

Ser

Lys

Leu

160

Lys

Asp

Lys

Thr

Pro

240

Leu

Pro

Pro

Phe

Glu

320

Ser

Pro



Leu Ile Pro Thr Glu Glu Glu Leu Asn Gly Arg Gly G

355

Ser Glu
370

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

18
1170
DNA

<220>
<223>

<400> 18
atgcgtgcga

atatttgcag
aaaacagaag
gtaagttcac
gcagacctaa
aacagtgaac
gctatacaag
aaaagaagga
aaaccaacaa
agtgacttag
aaccaacaac
cgtgataaaa
ttaattgacc
ccaccaccta
tttaatgctc
gaagagttaa
acatcggaac
atccgggaaa
agaaatgcta
gaagagttga
<210>
<211>

<212>
<213>

19
14
PRT

tgatggtggt
cgacagatag
agcaaccaag
gtgatattaa
tagcaatgtt
aaactgagaa
tggagcgtcg
aagccatagc
aagtaaataa
attctagcat
catttttccc
tcgacgaaaa
aattattaac
cggatgaaga
ctgctacatc
gacttgcttt
cgagctcgtt
cagcatcctc

ttaatcgcca

acgggagagg

P-78391-PC-SEQ-LISTING-18DEC15

360

Artificial Sequence

tttcattact
cgaagattct
cgaggtaaat
agaactagaa
gaaagaaaaa
tgcggctata
tcatccagga
atcatcggat
gaaaaaagtg
gcagtcagca
taaagtattt
tcctgaagta
caaaaagaaa
gttaagactt
agaaccgagc
gccagagacg
cgaatttcca
gctagattct
tagtcaaaat

cggtagacca

Artificial Sequence

gccaattgca
agtctaaaca
acgggaccaa
aaatcgaata
gcagaaaaag
aatgaagagg
ttgccatcgg
agtgagcttg
gcgaaagagt
gatgagtctt
aaaaaaataa
aagaaagcga
agtgaagagg
gctttgccag
tcattcgaat
ccaatgcttc
ccgcctccaa
agttttacaa

ttctctgatt

365

Recombinant nucleotide encoding anActA protein

ttacgattaa
cagatgaatg
gatacgaaac
aagtgagaaa
gtccaaatat
cttcaggagc
atagcgcagc
aaagccttac
cagttgcgga
caccacaacc
aagatgcggg
ttgttgataa
taaatgcttc
agacaccaat
ttccaccacc
ttggttttaa
cagaagatga
gaggggattt

tcccaccaat

Page 19

1y Arg Pro Thr
6

ccccgacata
ggaagaagaa
tgcacgtgaa
tacgaacaaa
caataataac
cgaccgacca
ggaaattaaa
ttatccggat
tgcttctgaa
tttaaaagca
gaaatgggta
aagtgcaggg
ggacttcccg
gcttcttggt
acctacggat
tgctcctgcet
actagaaatc
agctagtttg

CcCCaacagaa

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

1020
1080
1140
1170



P-78391-PC-SEQ-LISTING-18DEC15

<220>

<223> PEST sequence

<400> 19

Lys Thr Glu Glu GIn Pro Ser Glu val Asn Thr Gly Pro Arg
1 5 10

<210> 20

<211> 28

<212> PRT

<213> Artificial sequence

<220>
<223> PEST sequence

<400> 20
Lys Ala ser val Thr Asp Thr ser Glu Gly Asp Leu Asp Ser Ser Met
1 5 10 15

Gln ser Ala Asp Glu Ser Thr Pro Gln Pro Leu Lys

20 25
<210> 21
<211> 20
<212> PRT

<213> Artificial sequence

<220>
<223> PEST sequence

<400> 21
Lys Asn Glu Glu val Asn Ala Ser Asp Phe Pro Pro Pro Pro Thr Asp
1 5 10 15

Glu Glu Leu Arg

20
<210> 22
<211> 33
<212> PRT

<213> Artificial sequence

<220>
<223> PEST sequence

<400> 22
Arg Gly Gly Ile Pro Thr Ser Glu Glu Phe Ser Ser Leu Asn Ser Gly
1 5 10 15

Asp Phe Thr Asp Asp Glu Asn Ser Glu Thr Thr Glu Glu Glu Ile Asp
20 25 30

Page 20



P-78391-PC-SEQ-LISTING-18DEC15

Arg

<210> 23

<211> 17

<212> PRT

<213> Artificial sequence

<220>

<223> PEST-Tike sequence

<400> 23

Lys GIn Asn Thr Ala ser Thr Glu Thr Thr Thr Thr Asn Glu Gln Pro
1 5 10 15
Lys

<210> 24

<211> 17

<212> PRT

<213> Artificial sequence

<220>

<223> PEST-Tike sequence

<400> 24

Lys GIn Asn Thr Ala Asn Thr Glu Thr Thr Thr Thr Asn Glu Gln Pro
1 5 10 15
Lys

<210> 25

<211> 261

<212> PRT

<213> Artificial sequence

<220>
<223> KLK3 protein

<400> 25
Met Trp val Pro val val Phe Leu Thr Leu Ser val Thr Trp Ile Gly
1 5 10 15

Ala Ala Pro Leu Ile Leu Ser Arg Ile val Gly Gly Trp Glu Cys Glu
20 25 30

Lys His Ser Gln Pro Trp Gln val Leu val Ala Ser Arg Gly Arg Ala
35 40 45

val cys Gly Gly val Leu val His Pro Gln Trp val Leu Thr Ala Ala
Page 21



50

His Cys
65

Phe His

Pro His

Pro Gly

Pro Ala
130

Glu Pro
145

Glu Pro

His val

Thr Lys

Cys Ser
210

Gly TIle

Ser Leu

Ile val

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

<220>
<223>

Ile

Pro

Pro

Ala

Glu

Ile

Phe

195

Gly

Thr

Tyr

Ala

26
237
PRT

Arg

Glu

Leu

100

Asp

Leu

Leu

Glu

Ser

180

Met

Asp

Ser

Thr

Asn
260

Asn

Asp

85

Tyr

Ser

Thr

Gly

Phe

165

Asn

Leu

Ser

Trp

Lys
Thr
Asp
ser
Asp
Thr
150
Leu
Asp
Cys
Gly
Gly
2

val

55

Ser

Gly

Met

His

Ala

135

Thr

Thr

val

Ala

Gly

Ser

val

Artificial Sequence

KLK3 protein

P-78391-PC-SEQ-LISTING-18DEC15

val

Gln

Ser

Asp

120

val

Cys

Pro

Cys

Gly

Pro

Glu

His

Ile

val

Leu

105

Leu

Lys

Tyr

Lys

Ala

185

Arg

Leu

Pro

Tyr

Leu

Phe

90

Leu

Met

val

Ala

Lys

Gln

Trp

val

Cys

Arg

Leu

75

Gln

Lys

Leu

Met

Ser

155

Leu

val

Thr

Cys

Ala

235

Lys

60

Gly Arg His

val

Asn

Leu

Asp

Gly

Gln

His

Gly

Asn

220

Leu

Trp

Page 22

Ser

Arg

Arg

Leu

Trp

Cys

Pro

Gly

Gly

Pro

Ile

His

Phe

110

Leu

Pro

Gly

val

Gln

190

Lys

val

Glu

Lys

Ser

Ser

95

Leu

Ser

Thr

Ser

Asp

Lys

Ser

Leu

Arg

Asp

Leu

80

Phe

Arg

Glu

Gln

Ile

160

Leu

val

Thr

Gln

Pro

240

Thr



P-78391-PC-SEQ-LISTING-18DEC15
<400> 26

Ile val Gly Gly Trp Glu Cys Glu Lys His Ser Gln Pro Trp Gln val
1 5 10 15

Leu val Ala Ser Arg Gly Arg Ala val Cys Gly Gly val Leu val His
20 25 30

Pro Gln Trp val Leu Thr Ala Ala His Cys Ile Arg Asn Lys Ser val
35 40 45

ITe Leu Leu Gly Arg His Ser Leu Phe His Pro Glu Asp Thr Gly Gln
50 55 60

val Phe Gln val Ser His Ser Phe Pro His Pro Leu Tyr Asp Met Ser
65 70 75 80

Leu Leu Lys Asn Arg Phe Leu Arg Pro Gly Asp Asp Ser Ser His Asp
85 90 95

Leu Met Leu Leu Arg Leu Ser Glu Pro Ala Glu Leu Thr Asp Ala val
100 105 110

Lys val Met Asp Leu Pro Thr Gln Glu Pro Ala Leu Gly Thr Thr Cys
115 120 125

Tyr Ala Ser Gly Trp Gly Ser Ile Glu Pro Glu Glu Phe Leu Thr Pro
130 135 140

Lys Lys Leu Gln Cys val Asp Leu His val Ile Ser Asn Asp Val Cys
145 150 155 160

Ala Gln val His Pro Gln Lys VvVal Thr Lys Phe Met Leu Cys Ala Gly
165 170 175

Arg Trp Thr Gly Gly Lys Ser Thr Cys Ser Gly Asp Ser Gly Gly Pro
180 185 190

Leu val cys Tyr Gly val Leu GIn Gly Ile Thr Ser Trp Gly Ser Glu
195 200 205

Pro Cys Ala Leu Pro Glu Arg Pro Ser Leu Tyr Thr Lys Vval val His
210 215 220

Tyr Arg Lys Trp Ile Lys Asp Thr ITe val Ala Asn Pro
225 230 235

<210> 27
Page 23



<211>
<212>
<213>

<220>
<223>

<400>

237
PRT

Artificial Sequence

KLK3 protein

27

Ile val Gly
1

Leu

Pro

Ile

val

65

Leu

Leu

Lys

Tyr

Lys

145

Ala

Arg

Leu

Pro

val

Gln

Leu

50

Phe

Leu

Met

val

Ala

130

Lys

Gln

Trp

val

Cys
210

Ala

Trp

35

Leu

Gln

Lys

Leu

Met

115

Ser

Leu

val

Thr

Cys

195

Ala

Gly

Ser

20

val

Gly

val

Asn

Leu

100

Asp

Gly

Gln

His

Gly

Asn

Leu

Trp
5
Arg
Leu
Arg
Ser
Arg
85
Arg
Leu
Trp
Cys
Pro
165
Gly

Gly

Pro

Glu

Gly

Thr

His

70

Phe

Leu

Pro

Gly

val

150

Gln

Lys

val

Glu

Cys

Arg

Ala

Ser

55

Ser

Leu

Ser

Thr

Ser

135

Asp

Lys

Ser

Leu

Arg

P-78391-PC-SEQ-LISTING-18DEC15

Glu

Ala

Ala

40

Leu

Phe

Arg

Glu

Gln

120

Leu

val

Thr

Gln

200

Pro

Lys

val

25

His

Phe

Pro

Pro

Pro

105

Glu

Glu

His

Thr

Cys

Gly

Ser

His Ser Gln
10

Cys Gly Gly

Cys Ile Arg

His Pro Glu
60

His Pro Leu
75

Gly Asp Asp
90

Ala Glu Leu

Pro Ala Leu

Pro Glu Glu
140

val Ile Ser
155

Lys Phe Met

Ser Gly Asp

Ile Thr Ser

Leu Tyr Thr
220
Page 24

Pro

val

Asn

45

Asp

Tyr

Ser

Thr

Gly

Phe

Asn

Leu

Ser

Trp

Lys

Trp

Leu

30

Lys

Thr

Asp

Ser

Asp

110

Thr

Leu

Asp

Cys

Gly

Gly

val

Gln

15

val

Ser

Gly

Met

His

95

Ala

Thr

Thr

val

Ala

175

Gly

Ser

val

val

His

val

Gln

Ser

80

Asp

val

Cys

Pro

Cys

160

Gly

Pro

Glu

His



P-78391-PC-SEQ-LISTING-18DEC15

Tyr Arg Lys Trp Ile Lys Asp Thr ITe val Ala Asn Pro
230

225

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

28
5873
DNA

<220>
<223>

<400> 28
ggtgtcttag

aagaatcggg
ctttgtcccc

agtaattgca

gggggttgtc
gggcaggggc

gccccaagct
cctcaccctg
gggagccagc
agacagggag
tcccctecat
cccagaactt
ggaagttcct
ctcaatgcca
atcacagtct
tgatgcttgg
tttcctagec
ctctgagaac
tttccttagg
tctgcatcct
gaccagaact
caactgaacc
atccacaact

acccaatccc

gcacactggt
gatcgtaccc
tagatgaagt
gaacagcaag
cagcctccag
ggagtcctgg
taccacctgc
tccgtgacgt
cctgactgtc
ctgggctctt
attgcaacag
Ttcttcccatt
gggcatctcc
ttggttcctt
actgactttt
cctcccaatc
aggctatctg
tcctcattcc
aaaaacatga
tttcaaaacc
gttttctcaa
tcgccataag
tgtaccaagt

cagactcaag

Artificial Sequence

cttggagtgc
accccctgtt
ctccatgagc

tgctagctct

cagcatgggg
ggaatgaagg
acccggagag
ggattggtga
aagctgaggc
ttctgtctct
tcctcactcc
tgcccagceca
gtgtttctct
ggaccgtatc
cccattcagc
ttgccctagg
gcctgagaca
ctgactctta
gcatccccag
taaaaacaaa
cctgggactt
gcacttatcc
Ttcccttctc

atatggtctg

235

aaaggatcta
tctgtttcat
tacaagggcc
ccctecectt
agggccttgg
ttttataggg
ctgtgtcacc
gaggggccat
tcttteccccce
cccagcccca
cacaccaggt
gctcecctget
ttgtggggct
actggtccat
tgtgagtgtc
atacccagat
acaaatgggt
gccccagact
ccacaactgc
aagaaaaaca
cctaaacttt
ctggttccta
ccagtccaag

ggcgctgtct

Nucleotide molecule encoding the KLK3 protein

ggcacgtgag
cctgggcatg
tggtgcatcc
ccacagctct
tcagcctctg

ctcctggggg
atgtgggtcc

ggttgggggg
ccaacccagc
cttcaagccc
ccccgcetecc
cccagctgct
caaaacctcc
ctcctgagcc
caaccctatc
gccaaccaga
ccctcagtct
cttcattcag
cagctctctg
aataaaacaa
ccaaaacctt
gcacccctta
accccaaatc

tgtgtctcct

Page 25

gctttgtatg
tctcctctgce
agggtgatct
gggtgtggga
ggtgccagca
aggctcccca
cggttgtctt
atgcaggaga
accccagccc
atacccccag
tcccacttac
ttactaaagg
aaggacctct
cctcaatcct
ccagagacct
cacctccttc
ggcaatggga
tggcccacat
agtccccaaa
aaccaactca
cctcttccag
tcccctcaga
accacaaagg

accctgatcc

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

1020
1080
1140
1200
1260
1320
1380
1440



ctgggttcaa
caaacctagg
aggactccca
ctcctatccg
tctgcaggeg
cattcccaac
ctggtgcacc

tggggtctgg

gataacctct
catggggagg
tgtccctcta
tgtctctccg
tatctccccc
tctctctgec
acacgcacgg
ggctcacacc
ggagttcgag
ttagccaggc
attgcattga
cctgggtgac
aaagaaaaga
gagggcccct

gaagggctgg

gaaggaaaac
ggcctgcagg
agccactctg
tttctctccc
tgacttcctg
ctctctctct
ctgtgtattt
tgccctttta

tctcacactg

ctctgcteccc
gaagattgac
gccttggttc
agtcccccag
ctgcgeccect
cctggcaggt
cccagtgggt
ggagcaggtg
aaggccagcc
cagggttggg
tgtctctttg
tgtgactatt
tctctctgtc
aggctctgtc
gatgggcctg
tgtaatccca
accagcctgg
gtggtggcgce
acctggaggt
agagtgagac
aaagaaaagg
ctcactccat
ttccagctgg
agggtatggg
caggctacct
aggcctcccc
acactttatc
cttccctttc
ttctctggec
tcggctcacc
ccctecttect

ctgtttccca

P-78391-PC-SEQ-LISTING-18DEC15
gcctcteccac cagcaccagc caccaacctg

agagcatgaa
agaattccca
tctgcecccecg
ttccecectgt
catcctgtct
gcttgtggec
cctcacagct
tctgtgtccc
ttgggactgg
gctggaccac
tgtcgctttc
ttgttctctc
cttctctggt
tctcggtcetce
ggggaccctg
gcactttggg
ccaactggtg
atgcctgtag
tgaggttgca
tccgectcaa
aagtgtttta
tccttctcca
agctgggagg
ggaaaggacc
acccacttgg
tccccggegg
atcccccgga
Ttcattcatct
catgtctgtt
ttgtttgtca
tttcccttgg

actcgttgtc

gcctttccca
tgtcttttca
caaccctgat
cggattgtgg
tctcgtggca
gcccactgca
agaggaataa
gggagagagg
cctcecccatg
attatgtctc
tctcectcetce
ccctctctag
tgtctcacct
agaaaaggaa
aggccaaggc
aaaccccatc
tcccagcetac
gtgagccgag
aaaaaaaaaa
tccctgatgt
ggacatccct
ggcaattgag
ctggggagcg
aaacccacgc
tccccactca
ttcctctcta
gtttctcact
tctctatgtt
ctgttctccc
ttctctcagt

tgtattttgg

gctcccectg
aacccacatc
tcccctgatce
gaggctggga
gggcagtctg
tcaggaagtg
cagctgggca
gaaagttctg
gctgectggg
ttggtaactg
ttctctgtct
ccagtgtgtc
gtgccttctc
gggctttggc
aggtagatca
tctactaaaa
tcaggagctg
accgtgccac
aaaaaaaaaa
gtgtgggtat
ccactcttgg
ggaggaggaa
aagtggagga
caaagccgca
gctccaaagt
cttggttctc
ttctgectgg
tctgtctttt
ctctgcectt
tctgtatctg

cctgaactgt
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cccatgtccc
ctaaatccat
tagcaccccc
gtgcgagaag
cggcggtgtt
agtaggggcc
ttttccccag
gttcaggtca
tctccatctg
gcttcggttg
tcagtctcca
tcaccctgta
cctactgaac
tgggcgeggt
cctgaggtca
atacaaaaaa
agggaggaga
tgcactccag
aaaaaaaaga
gagggtatga
gagacacaga
ggagaagggg
tacaaccttg
tctacagctg
ctctctcect
attcttcctt
ttttgttctt
ctttctcatc
Ttcattctctc
cccttcaccc

gtcttcccaa

1500
1560
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
3120
3180
3240
3300
3360



ccctgtgttt
cttctctctt
agcgtgatct
caggtcagcc
ctcaggccag
gagctcacgg
acctgctacg
ggtgcagecg
tgagggagga
ccgtagtctt
tgtgtgcgca
cagggggcaa
tgagtgggac
ctcceccaget
tttgactccc
gcacacggtt
agtgaacaga
gcaggaacag
ggggagggag
gagcaaacac
gcatctggcc
ctggctggag
gcctcacctg
gtgctggaca
atgggatcag
gacctggggag
gctcctggec
ctgatcaccg
tggagaggag
gggacagcat

cctcgtggac

tctcactgtt
tccttatcat
tgctgggtcg
acagcttccc
gtgatgactc
atgctgtgaa
cctcaggctg
ggagcccaga
gggccaagga
gaccccaaag
agttcaccct
aagcacctgc
cttaattctg
gtagccatgc
tcaaggcaat
actaggcacc
cagagagcag
ggaccacaac
aaggggtggag
ctgcgcaggg
aggcctggga
tgaaggatcg
ggccacagga
gaagcaggac
actgcaggga
tggctccagg
ctcagtctct
aactgaccat
gtgtctagtc
cctgcagatg

cctcccecctcet

P-78391-PC-SEQ-LISTING-18DEC15

tctttttctc
cctcgctect
gcacagcctg
acacccgctc
cagccacgac
ggtcatggac
gggcagcatt
tgcctgggtc
accaggtggg
aaacttcagt
cagaaggtga
tcggtgagtc
ggctggggtc
cacctccccg
aggttattct
tgctatgcac
cccctcectt
acagaaaagc
gagtgtgact
gaggggaggg
ggaggggcect
gggcagggtg
ggacactgct
agggcctggc
gggagggcag

cattgtcccc
cccctccact
gccagccctg
agagagtagt
gtcctggecc

gcacaggagc

ttttggagcc
cattcctgeg
tttcatcctg
tacgatatga
ctcatgctgc
ctgcccaccc
gaaccagagg
tgagggagga
gtccagccca
gtgtggacct
ccaagttcat
atccctactc
tagaagccaa
tgtctcatct
tacagcacaa
ccagcactgc
ctgtagcccc
tggagggtgt
gggaggagac
cctgecggcac
agagggcgtc
cgagagggaa
tttcctctga
tcaggtgtcc
cagggatgtg
acctgggccc
ccattctcca
ccgatggtcc
cctggaaggt
ttgtcccacc

tggaccctga

tcctecttge
tctgcttcct
aagacacagg
gcctcctgaa
tccgectgtce
aggagccagc
agtgtacgcc
ggggacagga
caacagtgtt
ccatgttatt
gctgtgtgct
ccaagatctt
caaggcgtct
cattccctcc
ctcatctgtt
cctagagect
caagccagtg
caggaggtga
atcctgcaga
ctgggggagc
aggagcagag
caaaggaccc
ggagtcagga
agaggctgcg
gagggagtga
ttacccagcc
cctacccaca
tccatggctc
ggcctctgtg
gacctgtcta

agtcccttcc

Page 27

tcctctgtec
ccccagcaaa
ccaggtattt
gaatcgattc
agagcctgcc
actggggacc
tgggccagat
ctcctgggtc
tttgcctggce
tccaatgacg
ggacgctgga
gagggaaagg
gcctccectyg
tTtccctcttc
cctgcgttca
gggacatagc
aggggcacag
tcaggctctc
aggtgggagt
agagggaaca
aggaggttgc
ctcctgcagg
actgtggatg
ctggcctect
tgatggggct
tccctcacag
gtgggtcatt
cctagtgccc
aggagccacg
caaggactgt

taccggccag

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
4920
4980
5040
5100
5160
5220



P-78391-PC-SEQ-LISTING-18DEC15

gactggagcc cctacccctc tgttggaatc cctgcccacc ttcttctgga agtcggetct

ggagacattt ctctcttctt ccaaagctgg gaactgctat ctgttatctg cctgtccagg

tctgaaagat aggattgccc aggcagaaac tgggactgac ctatctcact ctctccctgce

ttttaccctt agggtgattc tgggggccca cttgtctgta atggtgtgct tcaaggtatc

acgtcatggg gcagtgaacc atgtgccctg cccgaaaggc cttccctgta caccaaggtg

gtgcattacc ggaagtggat caaggacacc atcgtggcca acccctgagc acccctatca

agtccctatt gtagtaaact tggaaccttg gaaatgacca ggccaagact caagcctccc

cagttctact gacctttgtc cttaggtgtg aggtccaggg ttgctaggaa aagaaatcag

cagacacagg tgtagaccag agtgtttctt aaatggtgta attttgtcct ctctgtgtcc

tggggaatac tggccatgcc tggagacata tcactcaatt tctctgagga cacagttagg

atggggtgtc tgtgttattt gtgggataca gagatgaaag aggggtggga tcc

<210> 29

<211> 238

<212> PRT

<213> Artificial sequence

<220>

<223> KLK3 protein

<400> 29

Met Trp val Pro val val Phe Leu Thr Leu Ser val Thr Trp Ile Gly

1 5 10 15

Ala Ala Pro Leu Ile Leu Ser Arg Ile val Gly Gly Trp Glu Cys Glu

20 25 30
Lys His Ser Gln Pro Trp Gln val Leu val Ala Ser Arg Gly Arg Ala
35 40 45
val cys Gly Gly val Leu val His Pro Gln Trp val Leu Thr Ala Ala
50 55 60

His Cys Ile Arg Asn Lys Ser val Ile Leu Leu Gly Arg His Ser Leu

65 70 75 80

Phe His Pro Glu Asp Thr Gly GIn val Phe Gln val Ser His Ser Phe
85 90 95

Pro His Pro Leu Tyr Asp Met Ser Leu Leu Lys Ash Arg Phe Leu Arg

100 105 110
Pro Gly Asp Asp Ser Ser His Asp Leu Met Leu Leu Arg Leu Ser Glu
115 120 125

Page 28

5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5873



P-78391-PC-SEQ-LISTING-18DEC15

Pro Ala Glu Leu Thr Asp Ala val Lys val Met Asp Leu Pro Thr Gln
130 135 140
Glu Pro Ala Leu Gly Thr Thr Cys Tyr Ala Ser Gly Trp Gly Ser Ile
145 150 155 160
Glu Pro Glu Glu Phe Leu Thr Pro Lys Lys Leu Gln Cys val Asp Leu
165 170 175
His val Ile Ser Asnh Asp val Cys Ala Gln val His Pro Gln Lys val
180 185 190
Thr Lys Phe Met Leu Cys Ala Gly Arg Trp Thr Gly Gly Lys Ser Thr
195 200 205
Cys Ser Trp val Ile Leu Ile Thr Glu Leu Thr Met Pro Ala Leu Pro
210 215 220
Met val Leu His Gly Ser Leu Vval Pro Trp Arg Gly Gly val
225 230 235
<210> 30
<211> 1906
<212> DNA
<213> Artificial sequence
<220>
<223> Nucleotide molecule encoding the KLK3 protein
<400> 30
agccccaagce ttaccacctg cacccggaga gctgtgtcac catgtgggtc ccggttgtcet
tcctcaccct gtccgtgacg tggattggtg ctgcacccct catcctgtct cggattgtgg
gaggctggga gtgcgagaag cattcccaac cctggcaggt gcttgtggcc tctcgtggeca
gggcagtctg cggcggtgtt ctggtgcacc cccagtgggt cctcacagct gcccactgca
tcaggaacaa aagcgtgatc ttgctgggtc ggcacagcct gtttcatcct gaagacacag
gccaggtatt tcaggtcagc cacagcttcc cacacccgct ctacgatatg agcctcctga
agaatcgatt cctcaggcca ggtgatgact ccagccacga cctcatgctg ctccgectgt
cagagcctgce cgagctcacg gatgctgtga aggtcatgga cctgcccacc caggagccag
cactggggac cacctgctac gcctcaggct ggggcagcat tgaaccagag gagttcttga
ccccaaagaa acttcagtgt gtggacctcc atgttatttc caatgacgtg tgtgcgcaag
ttcaccctca gaaggtgacc aagttcatgc tgtgtgctgg acgctggaca gggggcaaaa
gcacctgctc gtgggtcatt ctgatcaccg aactgaccat gccagccctg ccgatggtcc

Page 29

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



tccatggctc
ggcctctgtg
gacctgtcta
agtcccttcc
cttcttctgg
tctgttatct
cctatctcac
aatggtgtgc
ccttcecctgt
aacccctgag
aggccaagac
gttgctagga
aattttgtcc
ttctctgagg
gaggggtggag
gcactgagca
aacataaccc
gggagggtct
gaagctgatt
tgatttccta
<210>
<211>

<212>
<213>

31
69
PRT

<220>
<223>

<400> 31

cctagtgccc
aggagccacg
caaggactgt
ccaccggcca
aagtcggctc
gcctgtccag
tctctcectyg
ttcaaggtat
acaccaaggt
cacccctatc
tcaagcctcc
aaagaaatca
tctctgtgtc
acacagatag
atccacactg
gaagctggag
actctgtcct
tcctttggca
cactatgggg

gtagaactca

KLK3 protein

P-78391-PC-SEQ-LISTING-18DEC15
gtgtctagtc agagagtagt cctggaaggt

tggagaggag
gggacagcat
cctcgtggac
ggactggagc
tggagacatt
gtctgaaaga
cttttaccct
cacgtcatgg
ggtgcattac
aaccccctat
ccagttctac
gcagacacag
ctggggaata
gatggggtgt
agagagtgga
gcacaacgca
ggaggcactg
tgggatgggg
ggaggtgtat

cagaaataaa

Artificial Sequence

cctgcagatg
cctccectct
ccctacccct
Tctctcttct
taggattgcc
tagggtgatt
ggcagtgaac
cggaagtgga
tgtagtaaac
tgacctttgt
gtgtagacca
ctggccatgc
ctgtgttatt
gagtgacatg
ccagacactc
ggaagcctag
atgaagtaag
tgaagtcctc

gagctgttat

gtcctggecc
gcacaggagc
ctgttggaat
tccaaagctg
caggcagaaa
ctgggggecc
catgtgccct
tcaaggacac
ttggaacctt
ccttaggtgt
gagtgtttct
ctggagacat
tgtggggtac
tgctggacac
acagcaagga
agaaggctgt
gagagggact
cagacaaccc

actgtg

ttgtcccacc
tggaccctga
ccctgecccac
ggaactgcta
ctgggactga
acttgtctgt
gcccgaaagg
catcgtggcc
ggaaatgacc
gaggtccagg
taaatggtgt
atcactcaat
agagatgaaa
tgtccatgaa
tggagctgaa
gagccaagga
ggaccccctg

tcagatttga

Met Trp val Pro val val Phe Leu Thr Leu Ser val Thr Trp Ile Gly
1 5 15

Ala Ala Pro Leu Ile Leu Ser Arg Il
25

20

e val Gly Gly Trp Glu Cys Glu
30

Lys His Ser Gln Pro Trp Gln val Leu val Ala Ser Arg Gly Arg Ala
45

35

40

Page 30

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1906



50

His Cys Ile
65

Arg Lys

P-78391-PC-SEQ-LISTING-18DEC15
val cys Gly Gly val Leu val His Pro Gln Trp val Leu Thr Ala Ala

55

<210> 32

<211> 554

<212> DNA

<213> Artificial sequence

<220>

<223>

<400> 32

agccccaagce ttaccacctg cacccggaga

tcctcaccct tccgtgacgt ggattggtgce

aggctgggag tgcgagaagc attcccaacc

ggcagtctgce ggcggtgttc tggtgcaccc

caggaagtga gtaggggcct ggggtctggg

agctgggcat tttccccagg ataacctcta

aaagttctgg ttcaggtcac atggggaggc

ctgcctgggt ctccatctgt gttcctctat

tggtaactgg cttcggttgt gtctctccgt

tctctgtctt cagt

<210> 33

<211> 220

<212> PRT

<213> Artificial sequence

<220>

<223> KLK3 protein that is the

<400> 33

Met Trp val Pro val val Phe Leu

1 5

Ala Ala Pro Leu Ile Leu Ser Arg

20

Lys His Ser Gln Pro Trp Gln val
35 40

val cys Gly Gly val Leu val His

50

55

gctgtgtcac
tgcacccctc
ctggcaggtg
ccagtgggtc
gagcaggtgt
aggccagcct
agggttgggag
gtctctttgt

gtgactattt

60

Nucleotide molecule encoding the KLK3 protein

catgtgggtc
atcctgtctc
cttgtggcct
ctcacagctg
ctgtgtccca
tgggactggg
ctggaccacc
gtcgctttca

tgttctctct

ccggttgtct
ggattgtggg
ctcgtggcag
cccactgcat
gaggaataac
ggagagaggg
ctcceccatgg
ttatgtctct

ctccctctcect

source of the KLK3 peptide

Thr Leu Ser val Thr Trp Ile Gly

10

25

Ile val Gly Gly Trp G
3

15

Tu cys Glu
0

Leu val Ala Ser Arg Gly Arg Ala
45

Pro Gln Trp Val Leu Thr Ala Ala

60

Page 31

60
120
180
240
300
360
420
480
540
554



His

65

Phe

Pro

Pro

Lys

Gln

145

Trp

val

Cys

Arg

Cys

His

Gly

Leu

130

val

Thr

Cys

Ala

Lys
210

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

<220>
<223>

<400>

Pro

Pro

Gly

Asn

Leu
195

Trp

34
1341
DNA

Arg Asn Lys

Glu Asp Thr

85

Leu
100

Tyr Asp

Asp Ser Ser

Cys val Asp

Pro Gln

Gly

Gly Leu

Pro Glu Arg

Ile Lys Asp

P-78391-PC-SEQ-LISTING-18DEC15

Ser val Ile Leu Leu Gly Arg His Ser

Gly

Met

Ile

Leu

135

val

Thr

Gln

Pro

Thr
215

Artificial Sequence

Gln

Ser

Glu

120

His

Thr

Cys

Gly

Ser
200

val

Leu

105

Pro

val

Lys

Ser

Ile

185

Leu

val

75

Phe Gln

90

Leu Lys

Glu Glu

Ser

Phe Met

155

Gly Asp

Thr Ser
Thr

Tyr

Ala Asn

val Ser His

Phe
110

Ash Arg

Phe Leu Thr

125

Asn val

140

Asp

Leu Cys Ala

Ser Gly Gly

Ser
190

Trp Gly

val val

205

Lys

Pro
220

Nucleotide molecule encoding the KLK3 protein

34

agccccaagc
tcctcaccct
gaggctggga
gggcagtctg
tcaggaacaa
gccaggtatt

agaatcgatt

ttaccacctg
gtccgtgacg
gtgcgagaag
cggcggtgtt
aagcgtgatc
tcaggtcagc

cctcaggcca

cacccggaga
tggattggtg
cattcccaac
ctggtgcacc
ttgctgggtc
cacagcttcc

ggtgatgact

gctgtgtcac
ctgcacccct
cctggcaggt
cccagtgggt
ggcacagcct
cacacccgct

ccagcattga

catgtgggtc
catcctgtct
gcttgtggcc
cctcacagct
gtttcatcct
ctacgatatg

accagaggag

Page 32

Ser

95

Leu

Pro

Cys

Gly

Pro

175

Glu

Leu
80
Phe
Arg
Lys
Ala
Arg
1
Leu

Pro

Tyr

ccggttgtct
cggattgtgg
tctcgtggca
gcccactgca
gaagacacag
agcctcctga

ttcttgaccc

60
120
180
240
300
360
420



caaagaaact
accctcagaa
cctgctcggg
catggggcag
attaccggaa
cctattgtag
tctactgacc
cacaggtgta
gaatactggc
ggtgtctgtg
gtggagagtg
acgcaccaga
cactgggaag
tggggatgaa
tgtattgaag
ataaagagct
<210>
<211>

<212>
<213>

35
218
PRT

<220>
<223> KLK3

<400> 35
Met Trp val
1

Ala Ala Pro

Ser
35

Lys His

val cys Gly

50

His Ile

65

Cys

tcagtgtgtg
ggtgaccaag
tgattctggg
tgaaccatgt
gtggatcaag
taaacttgga
tttgtcctta
gaccagagtg
catgcctgga
ttatttgtgg
acatgtgctg
cactcacagc
cctagagaag
gtaaggagag
tcctccagac

gttatactgt

protein

Pro val
5

Leu Ile
20
Gln Pro

Gly val

Arg Lys

val

Leu

Trp

Leu

Pro
70

P-78391-PC-SEQ-LISTING-18DEC15

gacctccatg
ttcatgctgt
ggcccacttg
gccctgeccg
gacaccatcg
accttggaaa
ggtgtgaggt
tttcttaaat
gacatatcac
ggtacagaga
gacactgtcc
aaggatggag
gctgtgagcc
ggactggacc

aaccctcaga

9

Artificial Sequence

Phe Leu

Ser

Arg

val
40

Gln

val His

55

Gly Asp

Thr

Asp

ttatttccaa
gtgctggacg
tctgtaatgg
aaaggccttc
tggccaaccc
tgaccaggcc
ccagggttgc
ggtgtaattt
Ttcaatttctc
tgaaagaggg
atgaagcact
ctgaaaacat
aaggagggag
ccctggaagce

tttgatgatt

Leu Ser

10

ITe val

25

Gly

Leu val Ala

Pro Gln Trp

Ser Ser
75

tgacgtgtgt
ctggacaggg
tgtgcttcaa
cctgtacacc
ctgagcaccc
aagactcaag
taggaaaaga
tgtcctctct
tgaggacaca
gtgggatcca
gagcagaagc
aacccactct
ggtcttcctt
tgattcacta

tcctagtaga

val Thr Trp

Glu
30

Gly Trp

Ser Arg Gly

45

val Thr

60

Leu

His Asp Leu

Page 33

gcgcaagttc
ggcaaaagca
ggtatcacgt
aaggtggtgc
ctatcaaccc
cctccccagt

aatcagcaga

gtgtcctggg
gataggatgg
cactgagaga
tggaggcaca
gtcctggagg
tggcatggga
tggggggagg

actcacagaa

Ile
15

Gly

Cys Glu

Arg Ala

Ala Ala

Met Leu

80

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1341



P-78391-PC-SEQ-LISTING-18DEC15

Leu Arg Leu Ser Glu Pro Ala Glu Leu Thr Asp Ala val Lys val Met
85 90 95
Asp Leu Pro Thr Gln Glu Pro Ala Leu Gly Thr Thr Cys Tyr Ala Ser
100 105 110

Gly Trp Gly Ser Ile Glu Pro Glu Glu Phe Leu Thr Pro Lys Lys Leu
115 120 125

Gln Cys val Asp Leu His val Ile Ser Asn Asp Vval Cys Ala Gln val

130 135 140

His Pro Gln Lys val Thr Lys Phe Met Leu Cys Ala Gly Arg Trp Thr

145 150 155 160

Gly Gly Lys Ser Thr Cys Ser Gly Asp Ser Gly Gly Pro Leu val Cys

165 170 175
Asn Gly val Leu GIn Gly Ile Thr Ser Trp Gly Ser Glu Pro Cys Ala
180 185 190

Leu Pro Glu Arg Pro Ser Leu Tyr Thr Lys val val His Tyr Arg Lys
195 200 205

Trp Ile Lys Asp Thr ITe val Ala Asn Pro

210 215

<210> 36

<211> 1325

<212> DNA

<213> Artificial sequence

<220>

<223> Nucleotide molecule encoding the KLK3 protein

<400> 36

agccccaagce ttaccacctg cacccggaga gctgtgtcac catgtgggtc ccggttgtcet

tcctcaccct gtccgtgacg tggattggtg ctgcacccct catcctgtct cggattgtgg

gaggctggga gtgcgagaag cattcccaac cctggcaggt gcttgtggcc tctcgtggeca

gggcagtctg cggcggtgtt ctggtgcacc cccagtgggt cctcacagct gcccactgca

tcaggaagcc aggtgatgac tccagccacg acctcatgct gctccgectg tcagagcctg

ccgagctcac ggatgctgtg aaggtcatgg acctgcccac ccaggagcca gcactgggga

ccacctgcta cgcctcaggce tggggcagca ttgaaccaga ggagttcttg accccaaaga

aacttcagtg tgtggacctc catgttattt ccaatgacgt gtgtgcgcaa gttcaccctc

agaaggtgac caagttcatg ctgtgtgctg gacgctggac agggggcaaa agcacctgcet

Page 34

60
120
180
240
300
360
420
480
540



P-78391-PC-SEQ-LISTING-18DEC15

cgggtgattc tgggggccca cttgtctgta atggtgtgcet
gcagtgaacc atgtgccctg cccgaaaggc cttccctgta
caaggacacc atcgtggcca acccctgagc acccctatca
tggaaccttg gaaatgacca ggccaagact caagcctccc
cttaggtgtg aggtccaggg ttgctaggaa aagaaatcag
agtgtttctt aaatggtgta attttgtcct ctctgtgtcc
tggagacata tcactcaatt tctctgagga cacagatagg
gtggggtaca gagatgaaag aggggtggga tccacactga
gctggacact gtccatgaag cactgagcag aagctggagg
cagcaaggat ggagctgaaa acataaccca ctctgtcctg
gaaggctgtg agccaaggag ggagggtctt cctttggcat
agagggactg gaccccctgg aagctgattc actatggggg
agacaaccct cagatttgat gatttcctag tagaactcac
ctgtg
<210> 37
<211> 261
<212> PRT
<213> Artificial sequence
<220>
<223> KLK3 protein
<400> 37
Met Trp val Pro val val Phe Leu Thr Leu Ser
1 5 10
Ala Ala Pro Leu Ile Leu Ser Arg Ile val Gly
20 25
Lys His Ser Gln Pro Trp Gln val Leu val Ala
35 40
val cys Gly Gly val Leu val His Pro Gln Trp
50 55
His Cys Ile Arg Asn Lys Ser val Ile Leu Leu
65 70 75
Phe His Pro Glu Asp Thr Gly GIn val Phe Gln
85 90

tcaaggtatc
caccaaggtg
accccctatt
cagttctact
cagacacagg

tggggaatac

atggggtgtc
gagagtggag
cacaacgcac
gaggcactgg
gggatgggga
gaggtgtatt

agaaataaag

val Thr Trp

Glu
30

Gly Trp

Ser Arg Gly

45

val Thr

60

Leu

Gly Arg His

val Ser His

Page 35

acgtcatggg
gtgcattacc
gtagtaaact
gacctttgtc
tgtagaccag
tggccatgcc
tgtgttattt
agtgacatgt
cagacactca
gaagcctaga
tgaagtaagg
gaagtcctcc

agctgttata

Ile
15

Gly
Cys Glu
Arg Ala
Ala

Ala

Leu
80

Ser

Ser Phe

95

600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1325



Pro His

Pro Gly

Pro

Asp

Pro Ala Glu

130

Glu Pro
145

Glu Pro

His val

Thr Lys

Cys Ser
210

Gly TIle

Ser Leu

Ile val

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

<220>
<223>

<400>

Ala

Glu

Ile

Phe

195

Gly

Thr

Tyr

Ala

38
1464
DNA

Leu

100

Asp

Leu

Leu

Glu

Ser

180

Met

Asp

Ser

Thr

Asn
260

Tyr

Ser

Thr

Gly

Phe

165

Asn

Leu

Ser

Trp

Asp
ser
Asp
Thr
150
Leu
Asp
Cys
Gly
Gly
2

val

P-78391-PC-SEQ-LISTING-18DEC15

Met Ser Leu Leu Lys Asn Arg

His

Ala

135

Thr

Thr

val

Ala

Gly

Ser

val

Artificial Sequence

Asp

120

val

Cys

Pro

Cys

Gly

Pro

Glu

His

105

Leu

Lys

Tyr

Lys

Ala

185

Arg

Leu

Pro

Tyr

Met

val

Ala

Lys

Gln

Trp

val

Cys

Arg

Leu

Met

Ser

155

Leu

val

Thr

Cys

Ala

235

Lys

Leu

Asp

Gly

Gln

His

Gly

Asn

220

Leu

Trp

Arg

125

Leu

Trp

Cys

Pro

Pro

Ile

Phe

110

Leu

Pro

Gly

val

Gln

190

Lys

val

Glu

Lys

Nucleotide molecule encoding the KLK3 protein

38

agccccaagc ttaccacctg cacccggaga
tcctcaccct gtccgtgacg tggattggtg
gaggctggga gtgcgagaag cattcccaac
gggcagtctg cggcggtgtt ctggtgcacc
tcaggaacaa aagcgtgatc ttgctgggtc

gctgtgtcac
ctgcacccct
cctggcaggt
cccagtgggt

ggcacagcct

catgtgggtc

catcctgtct

gcttgtggcc

cctcacagct

gtttcatcct
Page 36

Leu

Ser

Thr

Ser

Asp

Lys

Ser

Leu

Arg

Asp
255

Arg

Glu

Gln

Ile

160

Leu

val

Thr

Gln

Pro

240

Thr

ccggttgtct
cggattgtgg
tctcgtggca
gcccactgca

gaagacacag

60
120
180
240
300



gccaggtatt
agaatcgatt
cagagcctgc
cactggggac
ccccaaagaa
ttcaccctca
gcacctgctc
cgtcatgggg
tgcattaccg
ccccctattg
agttctactg
agacacaggt

ggggaatact

tggggtgtct
agagtggaga
acaacgcacc
aggcactggg
ggatggggat
aggtgtattg
gaaataaaga
<210> 39

<211> 261
<212> PRT
<213>

<220>
<223>

<400> 39

1

tcaggtcagc
cctcaggcca
cgagctcacg
cacctgctac
acttcagtgt
gaaggtgacc
gggtgattct
cagtgaacca
gaagtggatc
tagtaaactt
acctttgtcc
gtagaccaga
ggccatgecct
gtgttatttg
gtgacatgtg
agacactcac
aagcctagag
gaagtaagga
aagtcctcca

gctgttatac

KLK3 protein

5

P-78391-PC-SEQ-LISTING-18DEC15

cacagcttcc
ggtgatgact
gatgctgtga
gcctcaggct
gtggacctcc
aagttcatgc
gggggcccac
tgtgccctgce
aaggacacca
ggaaccttgg
ttaggtgtga
gtgtttctta
ggagacatat
tggggtacag
ctggacactg
agcaaggatg
aaggctgtga
gagggactgg

gacaaccctc

tgtg

Artificial Sequence

cacacccgct ctacgatatg agcctcctga

ccagccacga cctcatgctg ctccgectgt

aggtcatgga cctgcccacc caggagccag

ggggcagcat tgaaccagag gagttcttga

atgttatttc caatgacgtg tgtgcgcaag

tgtgtgctgg acgctggaca

ttgtctgtaa

gggggcaaaa

tggtgtgctt caaggtatca

ccgaaaggcc ttccctgtac accaaggtgg

tcgtggccaa cccctgagca cccctatcaa

aaatgaccag gccaagactc aagcctcccc

tgctaggaaa agaaatcagc

ggtccagggt

aatggtgtaa ttttgtcctc tctgtgtcct

cactcaattt ctctgaggac acagatagga

agatgaaaga ggggtgggat ccacactgag

tccatgaagc actgagcaga agctggaggc

gagctgaaaa cataacccac tctgtcctgg

gagggtcttc ctttggcatg

gccaaggagg

accccctgga agctgattca

ctatgggggg

agatttgatg atttcctagt agaactcaca

Met Trp val Pro val val Phe Leu Thr Leu Ser val Thr Trp Ile Gly
15

10

Ala Ala Pro Leu Ile Leu Ser Arg Ile val Gly Gly Trp Glu Cys Glu
30

20

25

Lys His Ser Gln Pro Trp Gln val Leu val Ala Ser Arg Gly Arg Ala
45

35

40

Page 37

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1464



P-78391-PC-SEQ-LISTING-18DEC15
val cys Gly Gly val Leu val His Pro Gln Trp val Leu Thr Ala Ala
50 55 60

His Cys Ile Arg Asn Lys Ser val Ile Leu Leu Gly Arg His Ser Leu
65 70 75 80

Phe His Pro Glu Asp Thr Gly GIn val Phe Gln val Ser His Ser Phe
85 90 95

Pro His Pro Leu Tyr Asp Met Ser Leu Leu Lys Ash Arg Phe Leu Arg
100 105 110

Pro Gly Asp Asp Ser Ser His Asp Leu Met Leu Leu Arg Leu Ser Glu
1

Pro Ala Glu Leu Thr Asp Ala val Lys val Met Asp Leu Pro Thr Gln
130 135 140

Glu Pro Ala Leu Gly Thr Thr Cys Tyr Ala Ser Gly Trp Gly Ser Ile
145 150 155 160

Glu Pro Glu Glu Phe Leu Thr Pro Lys Lys Leu Gln Cys val Asp Leu
165 170 175

His val Ile Ser Asnh Asp val Cys Ala Gln val His Pro Gln Lys val
180 185 190

Thr Lys Phe Met Leu Cys Ala Gly Arg Trp Thr Gly Gly Lys Ser Thr
195 200 205

Cys Ser Gly Asp Ser Gly Gly Pro Leu val Cys Asn Gly val Leu Gln
210 215 220

Gly ITe Thr Ser Trp Gly Ser Glu Pro Cys Ala Leu Pro Glu Arg Pro
225 230 235 240

Ser Leu Tyr Thr Lys val val His Tyr Arg Lys Trp Ile Lys Asp Thr

Ile val Ala Asn Pro

260
<210> 40
<211> 1495
<212> DNA

<213> Artificial sequence

<220>
Page 38



<223>

<400> 40
gggggagccc

tgtcttcctc
tgtgggaggc
tggcagggca
ctgcatcagg
cacaggccag
cctgaagaat
cctgtcagag
gccagcactg
cttgacccca
gcaagttcac
caaaagcacc
tatcacgtca
ggtggtgcat
atcaactccc
tccccagttc

tcagcagaca

gtcctgggga
taggatgggg
ctgagagagt
gaggcacaac

cctggaggca

gcatgggatg
9999gaggtyg

tcacagaaat

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

41
218
PRT

<220>
<223>

<400> 41

caagcttacc
accctgtccg
tgggagtgcg
gtctgcggcg
daCaaaagcg
gtatttcagg
cgattcctca
cctgccgagc
gggaccacct
aagaaacttc
cctcagaagg
ththggtg
tggggcagtg
taccggaagt
tattgtagta
tactgacctt
caggtgtaga
atactggcca
tgtctgtgtt
ggagagtgac
gcaccagaca
ctgggaagcc
gggatgaagt
tattgaagtc

aaagagctgt

KLK3 protein

P-78391-PC-SEQ-LISTING-18DEC15

acctgcaccc
tgacgtggat
agaagcattc
gtgttctggt
tgatcttgct
tcagccacag
ggccaggtga
tcacggatgc
gctacgcctc
agtgtgtgga
tgaccaagtt
attctggggg
aaccatgtgc
ggatcaagga
aacttggaac
tgtccttagg
ccagagtgtt
tgcctggaga
atttgtgggg
atgtgctgga
ctcacagcaa
tagagaaggc
agggagaggg
ctccagacaa

tatactgcga

Artificial Sequence

ggagagctgt
tggtgctgca
ccaaccctgg
gcacccccag
gggtcggeac
cttcccacac
tgactccagc
tgtgaaggtc
aggctggggc
cctccatgtt
catgctgtgt
cccacttgtc
cctgcccgaa
caccatcgtg
cttggaaatg
tgtgaggtcc
tcttaaatgg
catatcactc
tacagagatg
cactgtccat
ggatggagct
tgtgagccaa
actggacccc
ccctcagatt

ddaddadaaaaa

Nucleotide molecule encoding the KLK3 protein

gtcaccatgt
cccctcatcc
caggtgcttg
tgggtcctca
agcctgtttc
ccgctctacg
cacgacctca
atggacctgc
agcattgaac
atttccaatg
gctggacgct
tgtaatggtg
aggccttccc
gccaacccct
accaggccaa
agggttgcta
tgtaattttg
aatttctctg
aaagaggggt
gaagcactga
gaaaacataa
ggagggaggg
ctggaagctg
tgatgatttc

daddadaaaaa

Page 39

gggtcccggt
tgtctcggat

tggcctctcg
cagctgccca
atcctgaaga
atatgagcct
tgctgctccg
ccacccagga
cagaggagtt
acgtgtgtgc
ggacaggggg
tgcttcaagg
tgtacaccaa
gagcacccct
gactcaggcc
ggaaaagaaa
tcctctetgt
aggacacaga
gggatccaca
gcagaagctg
cccactctgt
tcttcctttg
attcactatg
ctagtagaac

aaaaa

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

1020
1080
1140
1200
1260
1320
1380
1440
1495



Met Trp

val

Ala Ala Pro

Lys His

val Cys
50

His Cys
65

Phe His

Pro His

Pro Gly

Lys Leu

130

Gln val
145

Trp Thr

val Cys

Ser

35

Ile

Pro

Pro

Asp

Gln

His

Gly

Asn

Cys Ala Leu

Arg Lys
210

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

<220>

195

Trp

42
227
PRT

Pro

Leu

20

Gln

Gly

Arg

Glu

Leu

100

Asp

Cys

Pro

Gly

Gly

Pro

Ile

Pro

val

Asn

Asp

85

Tyr

Ser

val

Gln

Lys

val

Glu

Lys

P-78391-PC-SEQ-LISTING-18DEC15

val Phe Leu Thr

Leu

Trp

Leu

Lys

Thr

Asp

Ser

Asp

Lys

Ser

Leu

Arg

Asp

Ser

Gln

val

55

Ser

Gly

Met

Ile

Leu

135

val

Thr

Gln

Pro

Thr
215

Artificial Sequence

Arg

val

40

His

val

Gln

Ser

Glu

120

Thr

Cys

Gly

Ser
200

Ile

25

Leu

Pro

Ile

val

Leu

105

Pro

val

Lys

Ser

Ile

185

Leu

val

Leu Ser val Thr Trp Ile

10

val Gly Gly

val Ala Ser

Gln Trp val
60

Leu Leu Gly
75

Phe Gln val
90

Leu Lys Ash
Glu Glu Phe
Ile Ser Asn

140

Phe Met Leu

155

Gly Asp Ser

Thr ser Trp

Tyr Thr Lys

Ala

Page 40

Trp

Arg

45

Leu

Arg

Ser

Arg

Leu

125

Asp

Cys

Gly

Gly

val
205

Glu
30
Gly

Thr

His

Phe

110

Thr

val

Ala

Gly

Ser

190

val

15

Cys

Arg

Ala

Ser

Ser

95

Leu

Pro

Cys

Gly

Pro

175

Glu

His

Glu

Ala

Ala

Leu

80

Phe

Arg

Lys

Ala

Pro

Tyr



P-78391-PC-SEQ-LISTING-18DEC15
<223> KLK3 protein

<400> 42
Met Trp val Pro val val Phe Leu Thr Leu Ser val Thr Trp Ile Gly
1 5 10 15

Ala Ala Pro Leu Ile Leu Ser Arg Ile val Gly Gly Trp Glu Cys Glu
20 25 30

Lys His Ser Gln Pro Trp Gln val Leu val Ala Ser Arg Gly Arg Ala
35 40 45

val cys Gly Gly val Leu val His Pro Gln Trp val Leu Thr Ala Ala
50 55 60

His Cys Ile Arg Asn Lys Ser val Ile Leu Leu Gly Arg His Ser Leu
65 70 75 80

Phe His Pro Glu Asp Thr Gly GIn val Phe Gln val Ser His Ser Phe
85 90 95

Pro His Pro Leu Tyr Asp Met Ser Leu Leu Lys Ash Arg Phe Leu Arg
100 105 110

Pro Gly Asp Asp Ser Ser His Asp Leu Met Leu Leu Arg Leu Ser Glu

Pro Ala Glu Leu Thr Asp Ala val Lys val Met Asp Leu Pro Thr Gln
130 135 140

Glu Pro Ala Leu Gly Thr Thr Cys Tyr Ala Ser Gly Trp Gly Ser Ile
145 150 155 160

Glu Pro Glu Glu Phe Leu Thr Pro Lys Lys Leu Gln Cys val Asp Leu
165 170 175

His val Ile Ser Asnh Asp val Cys Ala Gln val His Pro Gln Lys val
180 185 190

Thr Lys Phe Met Leu Cys Ala Gly Arg Trp Thr Gly Gly Lys Ser Thr
195 200 205

Cys Ser val Ser His Pro Tyr Ser Gln Asp Leu Glu Gly Lys Gly Glu
210 215 220

Trp Gly Pro

Page 41



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

<220>
<223>

<400>

Met Trp
1

Glu Arg

Cys Gln

Arg Glu
50

Thr Pro
65

43

104

PRT

Artificial Sequence

KLK3 protein
43
val Pro val val Phe

5

Gly His Gly Trp Gly
20

Ala Glu Ala Leu Ser
35

Leu Gly Ser Phe Leu
55

Ser Pro Ser Ile Leu
70

Pro Ala Pro Ser His Leu Pro

Ala Pro

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

<220>
<223>

<400>

Met Trp
1

Ala Ala

Lys His

val Cys
50

85

Cys Ser Gln Leu Leu
100

44
261
PRT
Artificial Sequence

KLK3 protein
44

val Pro val val Phe
5

Pro Leu Ile Leu Ser
20

Ser Gln Pro Trp Gln
35

Gly Gly val Leu val
55

P-78391-PC-SEQ-LISTING-18DEC15

Leu

Asp

Pro

40

Ser

Gln

Gln

Tyr

Leu

Arg

val

40

His

Thr

Ala

25

Pro

Leu

Gln

Asn

Thr

Ile

25

Leu

Pro

Leu Ser val
10

Gly Glu Gly

Thr Gln His

Pro Ala Pro
60

Ser Ser Leu
75

Phe Leu Pro
90

Leu Ser val
10

val Gly Gly

val Ala Ser

Gln Trp val
60
Page 42

Thr

Ala

Pro

45

Leu

Pro

Ile

Thr

Trp

Arg

45

Leu

Trp

Ser

30

Ser

Gln

His

Ala

Trp
Glu
30

Gly

Thr

Ile

15

Pro

Pro

Ala

Gln

Gln
95

Ile

15

Cys

Arg

Ala

Gly

Asp

Asp

His

val

80

Pro

Gly

Glu

Ala

Ala



His Cys
65
Phe His

Pro His

Pro Gly

Ile

Pro

Pro

Pro Ala Glu

130

Glu Pro
145

Glu Pro

His val

Thr Lys

Cys Ser
210

Gly TIle

Ser Leu

Ile val

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

<220>
<223>

<400>

Ala

Glu

Ile

Phe

195

Gly

Thr

Tyr

Ala

45
1729
DNA

Arg

Glu

Leu

100

Asp

Leu

Leu

Glu

Ser

180

Met

Asp

Ser

Thr

Asn
260

Asn

Asp

85

Tyr

Ser

Thr

Gly

Phe

165

Asn

Leu

Ser

Trp

Lys

245

Pro

Lys
70
Thr
Asp
Ser
Asp
Thr
150
Leu
Asp
Cys
Gly
Gly
2

val

P-78391-PC-SEQ-LISTING-18DEC15

Ser val Ile Leu Leu Gly Arg His Ser

Gly

Met

His

Ala

135

Thr

Thr

val

Ala

Gly

Ser

val

Artificial Sequence

Nucleotide molecule encoding the KLK3 protein

45

Gln

Ser

Asp

120

val

Cys

Pro

Cys

Gly

Pro

Glu

His

val

Leu

105

Leu

Lys

Tyr

Lys

Ala

185

Arg

Leu

Pro

Tyr

Phe

90

Leu

Met

val

Ala

Lys

170

Gln

Trp

val

Cys

Arg

75

Gln

Lys

Leu

Met

Ser

155

Leu

val

Thr

Cys

Ala

235

Lys

val

Asn

Leu

Asp

140

Gly

Gln

His

Gly

Asn

220

Leu

Trp

Page 43

Ser

Arg

Arg

Leu

Trp

Cys

Pro

Gly

Gly

Pro

Ile

His

Phe

110

Leu

Pro

Gly

val

Gln

190

Lys

val

Glu

Lys

Ser

95

Leu

Ser

Thr

Ser

Asp

Lys

Ser

Leu

Arg

Asp

Leu

80

Phe

Arg

Glu

Gln

Ile

160

Leu

val

Thr

Gln

Pro

240

Thr



aagtttccct
caagatatgg
tcccagagca
tgacagaatt
gttctctgcc
ccagttcctc
ccctcatcect
aggtgcttgt
gggtcctcac
gcctgtttca
cgctctacga
acgacctcat
tggacctgcc
gcattgaacc
tttccaatga
ctggacgctg
gtaatggtgt
ggccttccct
ccaacccctg
ccaggccaag
gggttgctag
gtaattttgt
atttctctga
aagaggggtg
aagcactgag
aaaacataac
gagggagggt
ggaagctgat
atgatttcct
<210>
<211>

<212>
<213>

46
69
PRT

tctcccagtc
tctgggcgcet
tgaagcctct
cccagccttt
cccgtgtctt
ctgtcaaccc
gtctcggatt
agcctctcgt
agctacccac
tcctgaagac
tatgagcctc
gctgctccgce
cacccaggag
agaggagttc
cgtgtgtgcg
gacagggggc
gcttcaaggt
gtacaccaag
agcaccccta
actcaggcct
gaaaagaaat
cctctctgtyg
ggacacagat
ggatccacac
cagaagctgg
ccactctgtc
cttcctttgg
tcactatggg

agtagaactc

P-78391-PC-SEQ-LISTING-18DEC15
caagacccca aatcaccaca aaggacccaa tccccagact

gtcttgtgtc
ccaccagcac
cccagcteccc
ttcaaaccca
tgattccect
gtgggaggct
ggcagggcag
tgcatcagga
acaggccagg
ctgaagaatc
ctgtcagagc
ccagcactgg
ttgaccccaa
caagttcacc
aaaagcacct
atcacgtcat
gtggtgcatt
tcaactccct
ccccagttct
cagcagacac

tcctggggaa

aggatggggt
tgagagagtg
aggcacaacg

ctggaggcac

catgggatgg
gggaggtgta

acagaaataa

Artificial Sequence

tcctaccctg
cagccaccaa
cctgcccatg
catcctaaat
gatctagcac
gggagtgcga
tctgeggegy
acaaaagcgt
tatttcaggt
gattcctcag
ctgccgaget
ggaccacctg
agaaacttca
ctcagaaggt
gctcgggtga
ggggcagtga
accggaagtg
attgtagtaa
actgaccttt
aggtgtagac
tactggccat
gtctgtgtta
gagagtgaca
caccagacac
tgggaagcct
ggatgaagta
ttgaagtcct

agagctgtta

atccctgggt
cctgcaaacc
tcccaggact
ccatctccta
cccctctgea
gaagcattcc
tgttctggtg
gatcttgctg
cagccacagc
gccaggtgat
cacggatgct
ctacgcctca
gtgtgtggac
gaccaagttc
ttctgggggc
accatgtgcc
gatcaaggac
acttggaacc
gtccttaggt
cagagtgttt
gcctggagac
tttgtggggt
tgtgctggac
tcacagcaag
agagaaggct
aggagaggga
ccagacaacc

tactgtgaa
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tcaactctgc
tagggaagat
cccagccttyg
tccgagtccc
ggtgctgcac
caaccctggc
cacccccagt
ggtcggcaca
ttcccacacc
gactccagcc
atgaaggtca
ggctggggca
ctccatgtta
atgctgtgtg
ccacttgtct
ctgcccgaaa
accatcgtgg
ttggaaatga
gtgaggtcca
cttaaatggt
atatcactca
acagagatga
actgtccatg
gatggagctg
gtgaaccaag
ctgaccccct

ctcagatttg

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1729



P-78391-PC-SEQ-LISTING-18DEC15

<220>
<223> KLK3 protein

<400> 46
Met Trp val Pro val val Phe Leu Thr Leu Ser val Thr Trp Ile Gly
1 5 10 15

Ala Ala Pro Leu Ile Leu Ser Arg Ile val Gly Gly Trp Glu Cys Glu
20 25 30

Lys His Ser Gln Pro Trp Gln val Leu val Ala Ser Arg Gly Arg Ala
35 40 45

val cys Gly Gly val Leu val His Pro Gln Trp val Leu Thr Ala Ala
50 55 60

His Cys Ile Arg Lys

65

<210> 47
<211> 220
<212> PRT

<213> Artificial sequence

<220>
<223> KLK3 protein that is the source of the KLK3 peptide

<400> 47
Met Trp val Pro val val Phe Leu Thr Leu Ser val Thr Trp Ile Gly
1 5 10 15

Ala Ala Pro Leu Ile Leu Ser Arg Ile val Gly Gly Trp Glu Cys Glu
20 25 30

Lys His Ser Gln Pro Trp Gln val Leu val Ala Ser Arg Gly Arg Ala
35 40 45

val cys Gly Gly val Leu val His Pro Gln Trp val Leu Thr Ala Ala
50 55 60

His Cys Ile Arg Asn Lys Ser val Ile Leu Leu Gly Arg His Ser Leu
65 70 75 80

Phe His Pro Glu Asp Thr Gly GIn val Phe Gln val Ser His Ser Phe
85 90 95

Pro His Pro Leu Tyr Asp Met Ser Leu Leu Lys Ash Arg Phe Leu Arg
100 105 110
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Pro

Lys

Gln

145

Trp

val

Cys

Arg

Gly

Leu

130

val

Thr

Cys

Ala

Lys
210

<210>
<211>
<212>

<213>

<220>
<223>

<400>

Gly

Asn

Leu

195

Trp

48

218
PRT
Artificial Sequence

Met Trp val
1

Ala

Lys

val

His

65

Leu

Ala

His

Cys

50

Cys

Arg

Pro

Ser

35

Gly

Ile

Leu

Asp

Cys

Pro

Gly

Gly

Pro

Ile

Pro

Leu

20

Gln

Gly

Arg

Ser

Ser

val

Gln

Glu

Lys

KLK3 protein

48

val

5

Ile

Pro

val

Lys

Glu
85

Ser

Asp

Lys

Ser

Leu

Arg

Asp

val

Leu

Trp

Leu

Pro

70

Pro

Ile

Leu

135

val

Thr

Gln

Pro

Thr
215

Phe

Ser

Gln

val

55

Gly

Ala

P-78391-PC-SEQ-LISTING-18DEC15

Glu Pro Glu Glu Phe

120

His

Thr

Cys

Gly

Ser
200

Leu

Arg

val

40

Asp

Glu

val

Lys

Ser

Ile

185

Leu

val

Thr

Ile

25

Leu

Pro

Asp

Leu

Ile Ser

Phe Met

155

Gly Asp

Thr Ser

Tyr Thr

Ala Asn

Leu Ser

10

val

val

Gly

Ala

Gln Trp

Ser Ser

75

Thr Asp

90

Asn

140

Leu

Ser

Trp

Lys

Pro
220

val

Gly

Ser

val

60

His

Ala
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Leu Thr Pro

125

Asp

Cys

Gly

Gly

val
205

Thr

Trp

Arg

45

Leu

Asp

val

val

Ala

Gly

Ser

190

val

Trp

Glu

30

Gly

Thr

Leu

Lys

Cys

Gly

Pro

175

Glu

Ile

15

Cys

Arg

Ala

Met

val
95

Lys
Ala
Arg
1

Leu
Pro

Tyr

Gly
Glu
Ala
Ala
Leu

80

Met



P-78391-PC-SEQ-LISTING-18DEC15
Asp Leu Pro Thr Gln Glu Pro Ala Leu Gly Thr Thr Cys Tyr Ala Ser
100 105 110

Gly Trp Gly Ser Ile Glu Pro Glu Glu Phe Leu Thr Pro Lys Lys Leu
115 120 125

Gln Cys val Asp Leu His val Ile Ser Asn Asp Vval Cys Ala Gln val
130 135 140

His Pro Gln Lys val Thr Lys Phe Met Leu Cys Ala Gly Arg Trp Thr
145 150 155 160

Gly Gly Lys Ser Thr Cys Ser Gly Asp Ser Gly Gly Pro Leu val Cys
165 170 175

Asn Gly val Leu Gln Gly Ile Thr Ser Trp Gly Ser Glu Pro Cys Ala
180 185 190

Leu Pro Glu Arg Pro Ser Leu Tyr Thr Lys val val His Tyr Arg Lys
195 200 205

Trp Ile Lys Asp Thr ITe val Ala Asn Pro
210 215

<210> 49
<211> 24
<212> PRT

<213> Artificial sequence

<220>
<223> sSequence lacking when KLK3 protein is encoded

<400> 49
Met Trp val Pro val val Phe Leu Thr Leu Ser val Thr Trp Ile Gly
1 5 10 15

Ala Ala Pro Leu Ile Leu Ser Arg

20
<210> 50
<211> 2040
<212> DNA
<213> Artificial sequence
<220>
<223> Nucleotide molecule encoding a LLO fused to a PSA protein
<400> 50
atgaaaaaaa taatgctagt ttttattaca cttatattag ttagtctacc aattgcgcaa 60
caaactgaag caaaggatgc atctgcattc aataaagaaa attcaatttc atccatggca 120
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ccaccagcat
atcgataagt
gatgcagtga
gtggagaaaa
atttcgagcc
caaccagatg
atgactaatc
gcagtaaata
agtgcaaaaa
tttggtacag
gaagggaaaa
aatgaaccta
gcgecttggag
caagtttatt
gctgccgtaa
tcttccttca
ggcaacctcg
ccaggagttc
aaaaacaact
atcgatcact
gatctcgaga
gtggcctctc
acagctgccc
catcctgaag
gatatgagcc
atgctgctcc
cccacccagg
ccagaggagt
gacgtgtgtg
tggacagggg
gtgcttcaag

ctgtacacca

ctccgectgce
atatacaagg
caaatgtgcc
agaagaaatc
taacctatcc
ttctccctgt
aagacaataa
cattagtgga
ttgattatga
catttaaagc
tgcaagaaga
caagaccttc
tgaatgcaga
tgaaattatc
gcggaaaatc
aagccgtaat
gagacttacg
ccattgctta
cagaatatat
ctggaggata
ttgtgggagy
gtggcagggc
actgcatcag
acacaggcca
tcctgaagaa
gcctgtcaga
agccagcact
tcttgacccc
cgcaagttca
gcaaaagcac

gtatcacgtc

aggtggtgca

P-78391-PC-SEQ-LISTING-18DEC15

aagtcctaag
attggattac
gccaagaaaa
catcaatcaa
aggtgctctc
aaaacgtgat
aatagttgta
aagatggaat
tgacgaaatg
tgtaaataat
agtcattagt
cagatttttc
aaatcctcct
aactaattcc
tgtctcaggt
ttacggaggt
cgatattttg
tacaacaaac
tgaaacaact
cgttgctcaa
ctgggagtgc
agtctgcggc
gaacaaaagc
ggtatttcag
tcgattcctc
gcctgccgag
ggggaccacc
aaagaaactt
ccctcagaag
ctgctcgggt

atggggcagt
ttaccggaag

acgccaatcg
aataaaaaca
ggttacaaag
aataatgcag
gtaaaagcga
tcattaacac
aaaaatgcca
gaaaaatatg
gcttacagtg
agcttgaatg
tttaaacaaa
ggcaaagctg
gcatatatct
catagtacta
gatgtagaac
tccgcaaaag
aaaaaaggcg
ttcctaaaag
tcaaaagctt
ttcaacattt
gagaagcatt
ggtgttctgg
gtgatcttgc
gtcagccaca
aggccaggtg
ctcacggatg
tgctacgcect
cagtgtgtgg
gtgaccaagt
gattctgggg
gaaccatgtg

tggatcaagg

aaaagaaaca
atgtattagt
atggaaatga
acattcaagt
attcggaatt
tcagcattga
ctaaatcaaa
ctcaagctta
aatcacaatt
taaacttcgg
tttactataa
ttactaaaga
caagtgtggc
aagtaaaagc
taacaaatat
atgaagttca
ctacttttaa
acaatgaatt
atacagatgg
cttgggatga
cccaaccctg
tgcaccccca
tgggtcggea
gcttcccaca
atgactccag
ctgtgaaggt
caggctgggg
acctccatgt
tcatgctgtg
gcccacttgt
ccctgcccga

acaccatcgt
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cgcggatgaa
ataccacgga
atatattgtt
tgtgaatgca
agtagaaaat
tttgccaggt
cgttaacaac
tccaaatgta
aattgcgaaa
cgcaatcagt
cgtgaatgtt
gcagttgcaa
gtatggccgt
tgcttttgat
catcaaaaat
aatcatcgac
tcgagaaaca
agctgttatt
aaaaattaac
agtaaattat
gcaggtgctt
gtgggtcctc
cagcctgttt
cccgctctac
ccacgacctc
catggacctg
cagcattgaa
tatttccaat
tgctggacgc
ctgttatggt
aaggccttcc

ggccaacccc

180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040



P-78391-PC-SEQ-LISTING-18DEC15

<210> 51
<211> 680
<212> PRT

<213> Artificial sequence

<220>
<223> LLO fused to a PSA protein

<400> 51

Met Lys Lys ITle Met Leu val Phe IT1e Thr Leu Ile Leu val Ser Leu
1

Pro ITe Ala GIn GIn Thr Glu Ala Lys Asp Ala Ser Ala Phe Asn Lys
20 25 30

Glu Asn Ser Ile Ser Ser Met Ala Pro Pro Ala Ser Pro Pro Ala Ser
35 40 45

Pro Lys Thr Pro Ile Glu Lys Lys His Ala Asp Glu Ile Asp Lys Tyr
50 55 60

Ile Gln Gly Leu Asp Tyr Asn Lys Asn Asnh val Leu val Tyr His Gly
65 70 75 80

Asp Ala val Thr Asn val Pro Pro Arg Lys Gly Tyr Lys Asp Gly Asn
85 90 95

Glu Tyr ITe val val Glu Lys Lys Lys Lys Ser Ile Asn GIn Asn Asn
100 105 110

Ala Asp Ile Gln val val Asn Ala Ile Ser Ser Leu Thr Tyr Pro Gly
115 120 125

Ala Leu Vval Lys Ala Asn Ser Glu Leu val Glu Asn Gln Pro Asp val
130 135 140

Leu Pro val Lys Arg Asp Ser Leu Thr Leu Ser Ile Asp Leu Pro Gly
145 150 155 160

Met Thr Asn Gln Asp Asn Lys Ile val val Lys Asn Ala Thr Lys Ser
165 170 175

Asn val Asn Asn Ala val Asn Thr Leu val Glu Arg Trp Asn Glu Lys
180 185 190

Tyr Ala GIn Ala Tyr Pro Asn val Ser Ala Lys Ile Asp Tyr Asp Asp
195 200 205
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Glu

Phe

225

Glu

Asn

Ala

Pro

Ile

Lys

Ile

Ile

385

Lys

Gly

Ile

Glu

Met

210

Lys

Gly

val

val

Pro

290

Leu

Ala

Ile

Asp

Leu

370

Ala

Asn

Lys

Ser

Cys
450

Ala

Ala

Lys

Asn

Thr

275

Ala

Ser

val

Lys

Glu

355

Lys

Tyr

Asn

Ile

Tyr

val

Met

val

260

Lys

Tyr

Thr

Ser

Asn

340

val

Lys

Thr

Ser

Asn

420

Asp

Lys

Ser

Asn

Gln

245

Asn

Glu

Ile

Asn

Gly

Ser

Gln

Gly

Thr

Glu

405

Ile

Glu

His

Glu

Asn

230

Glu

Glu

Gln

Ser

Ser

310

Lys

Ser

Ile

Ala

Asn

390

Tyr

Asp

val

Ser

P-78391-PC-SEQ-LISTING-18DEC15

Ser Gln Leu ITe Ala Lys Phe Gly Thr

215

Ser

Glu

Pro

Leu

Ser

295

His

Ser

Phe

Ile

Thr

375

Phe

Ile

His

Asn

Gln
455

Leu

val

Thr

Gln

280

val

Ser

val

Lys

Asp

360

Phe

Leu

Glu

Ser

Tyr

440

Pro

Asn

Ile

Arg

Ala

Ala

Thr

Ser

Ala

345

Gly

Asn

Lys

Thr

Asp

Trp

val

Ser

250

Pro

Leu

Tyr

Lys

Gly

val

Asn

Arg

Asp

Thr

410

Gly

Leu

Asn

235

Phe

Ser

Gly

Gly

val

315

Asp

Leu

Glu

Asn

395

Ser

Tyr

Glu

220

Phe

Lys

Arg

val

Arg

Lys

val

Tyr

Gly

Thr

380

Glu

Lys

val

Ile

Gln val Leu

460
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Gly

Gln

Phe

Asn

285

Gln

Ala

Glu

Gly

365

Pro

Leu

Ala

Ala

val

445

val

Ala
Ile
Phe
270
Ala
val
Ala
Leu
Gly
3

Leu
Gly
Ala
Tyr
Gln
430

Gly

Ala

Ile

Tyr

255

Gly

Glu

Tyr

Phe

Thr

335

Ser

Arg

val

val

Thr

415

Phe

Gly

Ser

Ala

Ser

240

Tyr

Lys

Asn

Leu

Asp

320

Asn

Ala

Asp

Pro

Ile

400

Asp

Asn

Trp

Arg



Gly Arg

Ala

Thr Ala Ala

His Ser

His Ser

Phe Leu
530

Leu Ser
545

Pro Thr

Gly Sser

val Asp

Gln Lys
610

Lys Ser
625

val Leu

Glu Arg

Lys Asp

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

Leu

Phe

515

Arg

Glu

Gln

Ile

Leu

595

val

Thr

Gln

Pro

Thr

675

52
98
PRT

val

His

Phe

500

Pro

Pro

Pro

Glu

Glu

580

His

Thr

Cys

Gly

Ser

660

Ile

Cys

Cys

485

His

His

Gly

Ala

Pro

565

Pro

val

Lys

Ser

Ile

645

Leu

val

Pro

Pro

Asp

Glu

550

Ala

Glu

Ile

Phe

Tyr

Ala

P-78391-PC-SEQ-LISTING-18DEC15

Gly val Leu val

Arg

Glu

Leu

Asp

535

Leu

Leu

Glu

Ser

Met

615

Asp

Ser

Thr

Asn

Artificial Sequence

Asn

Asp

Tyr

520

Ser

Thr

Gly

Phe

Asn

600

Leu

Ser

Trp

Lys

Pro
680

Lys

Thr

505

Asp

Ser

Asp

Thr

Leu

585

Asp

Cys

Gly

Gly

val
665

Ser

490

Gly

Met

His

Ala

Thr

570

Thr

val

Ala

Gly

Ser

650

val

His Pro Gln Trp Vval

475

val

Gln

Ser

Asp

val

555

Cys

Pro

Cys

Gly

Pro

635

Glu

Ile

val

Leu

Leu

540

Lys

Tyr

Lys

Ala

Pro

Tyr
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Leu

Phe

Leu

525

Met

val

Ala

Lys

Gln

605

Trp

val

Cys

Arg

Leu

Gln

510

Lys

Leu

Met

Ser

Leu

590

val

Thr

Cys

Ala

Lys
670

Gly

495

val

Asn

Leu

Asp

Gly

Gln

His

Gly

Tyr

Leu

655

Trp

Leu

480

Arg

Ser

Arg

Arg

Leu

560

Trp

Cys

Pro

Gly

Gly

640

Pro

Ile



P-78391-PC-SEQ-LISTING-18DEC15
<220>
<223> E7 protein
<400> 52
Met His Gly Asp Thr Pro Thr Leu His Glu Tyr Met Leu Asp Leu Gln
1 5 10 15

Pro Glu Thr Thr Asp Leu Tyr Cys Tyr Glu Gln Leu Asn Asp Ser Ser
20 25 30

Glu Glu Glu Asp Glu Ile Asp Gly Pro Ala Gly GIn Ala Glu Pro Asp
35 40 45

Arg Ala His Tyr Asn Ile val Thr Phe Cys Cys Lys Cys Asp Ser Thr
50 55 60

Leu Arg Leu Cys val Gln Ser Thr His val Asp Ile Arg Thr Leu Glu
65 70 75 80

Asp Leu Leu Met Gly Thr Leu Gly Ile val Cys Pro Ile Cys Ser Gln

85 90 95
Lys Pro
<210> 53
<211> 105
<212> PRT

<213> Artificial sequence

<220>
<223> E7 protein

<400> 53
Met His Gly Pro Lys Ala Thr Leu Gln Asp Ile val Leu His Leu Glu
1 5 10 15

Pro GIn Asn Glu ITle Pro val Asp Leu Leu Cys His Glu Gln Leu Ser
20 25 30

Asp Ser Glu Glu Glu Asn Asp Glu Ile Asp Gly val Asnh His Gln His
35 40 45

Leu Pro Ala Arg Arg Ala Glu Pro GIn Arg His Thr Met Leu Cys Met
50 55 60

Cys Cys Lys Cys Glu Ala Arg Ile Glu Leu val val Glu Ser Sser Ala
65 70 75 80
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P-78391-PC-SEQ-LISTING-18DEC15
Asp Asp Leu Arg Ala Phe GIn Gln Leu Phe Leu Asn Thr Leu Ser Phe
85 90 95

val Cys Pro Trp Cys Ala Ser Gln Gln
100

105
<210> 54
<211> 97
<212> PRT

<213> Artificial sequence

<220>
<223> E7 protein

<400> 54
His Gly Asp Thr Pro Thr Leu His Glu Tyr Met Leu Asp Leu Gln Pro
1 5 10 15

Glu Thr Thr Asp Leu Tyr Cys Tyr Glu Gln Leu Asn Asp Ser Ser Glu
20 25 30

Glu Glu Asp Glu Ile Asp Gly Pro Ala Gly Gln Ala Glu Pro Asp Arg
35 40 45

Ala His Tyr Asn Ile val Thr Phe Cys Cys Lys Cys Asp Ser Thr Leu
50 55 60

Arg Leu Cys val GIn Ser Thr His val Asp Ile Arg Thr Leu Glu Asp
65 70 75 80

Leu Leu Met Gly Thr Leu Gly Ile val Cys Pro Ile Cys Ser Gln Lys

85 90 95
Pro
<210> 55
<211> 540
<212> PRT

<213> Artificial sequence

<220>
<223> Truncated LLO fused to an E7 protein

<400> 55

Met Lys Lys ITle Met Leu val Phe IT1e Thr Leu Ile Leu val Ser Leu

1 5 10 15

Pro ITe Ala GIn GIn Thr Glu Ala Lys Asp Ala Ser Ala Phe Asn Lys
20 25 30
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Glu

Pro

Ile

65

Asp

Glu

Ala

Ala

Leu

145

Met

Asn

Tyr

Glu

Phe

225

Glu

Asn

Ala

Asn

Lys

Gln

Ala

Tyr

Asp

Leu

130

Pro

Thr

val

Ala

Met

210

Lys

Gly

val

val

Ser

35

Thr

Gly

val

Ile

Ile

115

val

val

Asn

Asn

Gln

195

Ala

Ala

Lys

Asn

Thr
275

Ile

Pro

Leu

Thr

val

100

Gln

Lys

Lys

Gln

Asn

180

Ala

Tyr

val

Met

val

260

Lys

Ser

Ile

Asp

Asn

85

val

val

Ala

Arg

Asp

165

Ala

Tyr

Ser

Asn

Gln

245

Asn

Glu

Ser

Glu

Tyr

70

val

Glu

val

Asn

Asp

Asn

val

Pro

Glu

Asn

230

Glu

Glu

Gln

Met

Lys

Asn

Pro

Lys

Asn

Ser

135

Ser

Lys

Asn

Asn

Ser

215

Ser

Glu

Pro

Leu

P-78391-PC-SEQ-LISTING-18DEC15

Ala Pro Pro Ala Ser

40

Lys

Lys

Pro

Lys

Ala

120

Glu

Leu

Ile

Thr

val

200

Gln

Leu

val

Thr

Gln
280

His

Asn

Arg

Lys

Ile

Leu

Thr

val

Leu

185

Ser

Leu

Asn

Ile

Arg

Ala

Ala Asp Glu
60

Asn val Leu
75

Lys Gly Tyr

Lys Ser Ile

Ser Ser Leu

val Glu Asn
140

Leu Ser Ile
155

val Lys Asn
170

val Glu Arg

Ala Lys Ile

Ile Ala Lys

val Asn Phe
235

Ser Phe Lys
250

Pro Ser Arg

Leu Gly val
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Pro Pro Ala

45

Ile

val

Lys

Asn

Thr

125

Gln

Asp

Ala

Trp

Asp

Phe

Gly

Gln

Phe

Asn
285

Asp

Tyr

Asp

Gln

110

Tyr

Pro

Leu

Thr

Asn

190

Tyr

Gly

Ala

Ile

Phe

270

Ala

Lys

Gly

95

Asn

Pro

Asp

Pro

Lys

Glu

Asp

Thr

Ile

Tyr

255

Gly

Glu

Ser

Tyr

Gly

80

Asn

Asn

Gly

val

Gly

Ser

Lys

Asp

Ala

Ser

240

Tyr

Lys

Asn



Pro

Lys

305

Ala

Ile

Lys

Ile

Ile

385

Lys

Gly

Ile

Thr

Tyr

465

Asp

val

Ser

Leu

Pro

290

Leu

Ala

Ile

Asp

Leu

370

Ala

Asn

Lys

Ser

Leu

450

Cys

Gly

Thr

Thr

Gly

Ala

Ser

val

Lys

Glu

355

Lys

Tyr

Asn

Ile

Tyr

Pro

Phe

His

515

Ile

Tyr

Thr

Ser

Asn

340

val

Lys

Thr

Ser

Asn

420

Asp

Glu

Glu

Ala

Cys

500

val

val

Ile

Asn

Gly

Ser

Gln

Gly

Thr

Glu

405

Ile

Glu

Tyr

Gln

Gly

Cys

Asp

Cys

Ser

Ser

310

Lys

Ser

Ile

Ala

Asn

390

Tyr

Asp

val

Met

Leu

470

Gln

Lys

Ile

Pro

P-78391-PC-SEQ-LISTING-18DEC15

Ser val Ala Tyr Gly Arg Gln val Tyr

295

His

Ser

Phe

Ile

Thr

375

Phe

Ile

His

Asn

Leu

455

Asn

Ala

Cys

Arg

Ile

Ser

val

Lys

Asp

360

Phe

Leu

Glu

Ser

Tyr

440

Asp

Asp

Glu

Asp

Thr

520

Cys

Thr

Ser

Ala

345

Gly

Asn

Lys

Thr

Asp

Leu

Ser

Pro

Ser

505

Leu

Ser

Lys

Gly

val

Asn

Arg

Asp

Thr

410

Gly

Leu

Gln

Ser

Asp

Thr

Glu

val
315

Asp

Leu

Glu

Asn

395

Ser

Tyr

Glu

Pro

Glu

475

Arg

Leu

Asp

300

Lys

val

Tyr

Gly

Thr

380

Glu

Lys

val

His

Glu

460

Glu

Ala

Arg

Leu

Gln Lys Pro
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Ala

Glu

Gly

Asp

365

Pro

Leu

Ala

Ala

Glu

His

Leu

Leu
525

Ala

Leu

Gly

Leu

Gly

Ala

Tyr

Gln

430

Asp

Thr

Asp

Tyr

Cys

510

Met

Phe

Thr

335

Ser

Arg

val

val

Thr

415

Phe

Thr

Asp

Glu

Asn

495

val

Gly

Leu

Asp

320

Asn

Ala

Asp

Pro

Ile

400

Asp

Asn

Pro

Leu

Ile

480

Ile

Gln

Thr



530

<210> 56
<211>
<212>
<213>

DNA
<220>
<223>

<400> 56
gagacccacc

ctggaactca
gtgcagggct
cggattgtgc
ggagacccgc
ctgcagcttc
cagctctgct
aagatctttg
actgccccgce
tacctataca
caagtaatcc
ggcatcagct
caccataaca
ccgcaccaag
ctggcctgcec
agactgctgc
caggcgcaga
ggcgcttttg
ccagtggcca
gacgaagcat
tgcctgacat
taa

<210> 57
<211> 419
<212> PRT
<213>
<220>

1263

tggacatgct
cctacctgcec
acgtgctcat
gaggcaccca
tgaacaatac
gaagcctcac
accaggacac
ggagcctggce
tccagccaga

tctcagcatg

ggggacgaat
ggctggggct

cccacctctg
ctctgctcca
accagctgtg
aggaaacgga
tgcggatcct
gcacagtcta
tcaaagtgtt
acgtgatggc

ccacggtgca

P-78391-PC-SEQ-LISTING-18DEC15

535

Artificial Sequence

ccgccacctc
caccaatgcc
cgctcacaac
gctctttgag
cacccctgtc
agagatcttg
gattttgtgg
atttctgccg
gcagctccaa
gccggacagc
tctgcacaat
gcgctcactg
cttcgtgcac
cactgccaac
cgcccgaggg
gctggtggag
gaaagagacg
caagggcatc
gagggaaaac
tggtgtgggc
gctggtgaca

Artificial Sequence

taccagggct
agcctgtcct
caagtgaggc
gacaactatg
acaggggcct
aaaggagggg
aagaatatcc
gagagctttg
gtgtttgaga
ctgcctgacc
ggcgcctact
agggaactgg
acggtgccct
cggccagagg
cagcagaaga
ccgctgacac
gagctgagga
tggatccctg
acatccccca
tccccatatg

cagcttatgc

540

Nucleotide molecule encoding the Her-2 chimeric

gccaggtggt
tcctgcagga
aggtcccact
ccctggeecgt
ccccaggagg
tcttgatcca
aggagtttgc
atggggaccc
ctctggaaga
tcagcgtctt
cgctgaccct
gcagtggact
gggaccagct
acgagtgtgt
tccggaagta
ctagcggagc
aggtgaaggt
atggggagaa
aagccaacaa
tctcccgect

cctatggctg
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protein

gcagggaaac
tatccaggag
gcagaggctg
gctagacaat
cctgcgggag
gcggaacccc
tggctgcaag
agcctccaac
gatcacaggt
ccagaacctg
gcaagggctg
ggccctcatc
ctttcggaac
gggcgagggce
cacgatgcgg
gatgcccaac
gcttggatct
tgtgaaaatt
agaaatctta
tctgggcatc

cctcttagac

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

1020
1080
1140
1200
1260
1263



P-78391-PC-SEQ-LISTING-18DEC15
<223> Her-2 chimeric protein

<400> 57
Thr His Leu Asp Met Leu Arg His Leu Tyr GIn Gly Cys Gln val val
1 5 10 15

Gln Gly Asn Leu Glu Leu Thr Tyr Leu Pro Thr Asn Ala Ser Leu Ser
20 25 30

Phe Leu GIn Asp Ile Gln Glu val Gln Gly Tyr val Leu Ile Ala His
35 40 45

Asn Gln val Arg GIn val Pro Leu Gln Arg Leu Arg Ile val Arg Gly
50 55 60

Thr GIn Leu Phe Glu Asp Asn Tyr Ala Leu Ala val Leu Asp Asn Gly
65 70 75 80

Asp Pro Leu Asn Asn Thr Thr Pro val Thr Gly Ala Ser Pro Gly Gly
85 90 95

Leu Arg Glu Leu GIn Leu Arg Ser Leu Thr Glu Ile Leu Lys Gly Gly
100 105 110

val Leu ITe Gln Arg Asn Pro Gln Leu Cys Tyr Gln Asp Thr Ile Leu
115 120 125

Trp Lys Asn Ile Gln Glu Phe Ala Gly Cys Lys Lys Ile Phe Gly Ser
130 135 140

Leu Ala Phe Leu Pro Glu Ser Phe Asp Gly Asp Pro Ala Ser Asn Thr
145 150 155 160

Ala Pro Leu GIn Pro Glu Gln Leu Gln val Phe Glu Thr Leu Glu Glu
165 170 175

Ile Thr Gly Tyr Leu Tyr Ile Ser Ala Trp Pro Asp Ser Leu Pro Asp
180 185 190

Leu Ser val Phe Gln Asn Leu Gln val Ile Arg Gly Arg Ile Leu His
195 200 205

Asn Gly Ala Tyr Ser Leu Thr Leu Gln Gly Leu Gly Ile Ser Trp Leu
210 215 220

Gly Leu Arg Ser Leu Arg Glu Leu Gly Ser Gly Leu Ala Leu Ile His
225 230 235 240
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P-78391-PC-SEQ-LISTING-18DEC15

His Ash Thr His Leu Cys Phe val His Thr val Pro Trp Asp Gln Leu
245 250 255

Phe Arg Asn Pro His Gln Ala Leu Leu His Thr Ala Asn Arg Pro Glu
260 265 270

Asp Glu Cys val Gly Glu Gly Leu Ala Cys His Gln Leu Cys Ala Arg
275 280 285

Gly GIn Gln Lys Ile Arg Lys Tyr Thr Met Arg Arg Leu Leu Gln Glu
290 295 300

Thr Glu Leu val Glu Pro Leu Thr Pro Ser Gly Ala Met Pro Asn Gln
305 310 315 320

Ala Gln Met Arg Ile Leu Lys Glu Thr Glu Leu Arg Lys val Lys val
325 330 335

Leu Gly Ser Gly Ala Phe Gly Thr val Tyr Lys Gly Ile Trp Ile Pro
340 345 350

Asp Gly Glu Asn val Lys Ile Pro val Ala Ile Lys Vval Leu Arg Glu
355 360 365

Asn Thr Ser Pro Lys Ala Asn Lys Glu Ile Leu Asp Glu Ala Tyr val
370 375 380

Met Ala Gly val Gly Ser Pro Tyr val Ser Arg Leu Leu Gly Ile Cys
385 390 395 400

Leu Thr ser Thr val GIn Leu val Thr Gln Leu Met Pro Tyr Gly Cys
405 410 415

Leu Leu Asp

<210> 58

<211> 2586

<212> DNA

<213> Artificial sequence

<220>

<223> open reading frame encoding tLLO fused to Cher2

<400> 58

atgaaaaaaa taatgctagt ttttattaca cttatattag ttagtctacc aattgcgcaa 60
caaactgaag caaaggatgc atctgcattc aataaagaaa attcaatttc atccatggca 120
ccaccagcat ctccgcctgc aagtcctaag acgccaatcg aaaagaaaca cgcggatgaa 180
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atcgataagt
gatgcagtga
gtggagaaaa
atttcgagcc
caaccagatg
atgactaatc
gcagtaaata
agtgcaaaaa
tttggtacag
gaagggaaaa
aatgaaccta
gcgecttggag
caagtttatt
gctgccgtaa
tcttccttca
ggcaacctcg
ccaggagttc
aaaaacaact
atcgatcact
gatctcgaga
ggaaacctgg
caggaggtgc
aggctgcgga
gacaatggag
cgggagctgc
aacccccagc
tgcaagaaga
tccaacactg
acaggttacc

aacctgcaag

gggctgggea

atatacaagg
caaatgtgcc
agaagaaatc
taacctatcc
ttctccctgt
aagacaataa
cattagtgga
ttgattatga
catttaaagc
tgcaagaaga
caagaccttc
tgaatgcaga
tgaaattatc
gcggaaaatc
aagccgtaat
gagacttacg
ccattgctta
cagaatatat
ctggaggata
cccacctgga
aactcaccta
agggctacgt
ttgtgcgagy
acccgctgaa
agcttcgaag
tctgctacca
tctttgggag
ccccgcteca
tatacatctc
taatccgggg

tcagctggct

P-78391-PC-SEQ-LISTING-18DEC15

attggattac
gccaagaaaa
catcaatcaa
aggtgctctc
aaaacgtgat
aatagttgta
aagatggaat
tgacgaaatg
tgtaaataat
agtcattagt
cagatttttc
aaatcctcct
aactaattcc
tgtctcaggt
ttacggaggt
cgatattttg
tacaacaaac
tgaaacaact
cgttgctcaa
catgctccgce
cctgcccacc
gctcatcgct
cacccagctc
caataccacc
cctcacagag
ggacacgatt
cctggcattt
gccagagcag
agcatggccg
acgaattctg

ggggctgcegce

aataaaaaca atgtattagt ataccacgga

ggttacaaag
aataatgcag
gtaaaagcga
tcattaacac
aaaaatgcca
gaaaaatatg
gcttacagtg
agcttgaatg
tttaaacaaa
ggcaaagctg
gcatatatct
catagtacta
gatgtagaac
tccgcaaaag
aaaaaaggcg
ttcctaaaag
tcaaaagctt
ttcaacattt
cacctctacc
aatgccagcc
cacaaccaag
tttgaggaca
cctgtcacag
atcttgaaag
ttgtggaaga
ctgccggaga
ctccaagtgt
gacagcctgc
cacaatggcg

tcactgaggg

atggaaatga
acattcaagt
attcggaatt
tcagcattga
ctaaatcaaa
ctcaagctta
aatcacaatt
taaacttcgg
tttactataa
ttactaaaga
caagtgtggc
aagtaaaagc
taacaaatat
atgaagttca
ctacttttaa
acaatgaatt
atacagatgg
cttgggatga
agggctgcca
tgtccttcct
tgaggcaggt
actatgccct
gggcctcccc
gaggggtctt
atatccagga
gctttgatgg
ttgagactct
ctgacctcag
cctactcgct

aactgggcag
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atatattgtt
tgtgaatgca
agtagaaaat
tttgccaggt
cgttaacaac
tccaaatgta
aattgcgaaa
cgcaatcagt
cgtgaatgtt
gcagttgcaa
gtatggccgt
tgcttttgat
catcaaaaat
aatcatcgac
tcgagaaaca
agctgttatt
aaaaattaac
agtaaattat
ggtggtgcag
gcaggatatc
cccactgcag
ggccgtgcta
aggaggcctg
gatccagcgg
gtttgctggc
ggacccagcc
ggaagagatc
cgtcttccag
gaccctgcaa

tggactggcc

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040



ctcatccacc
cggaacccgc
gagggcctgg
atgcggagac
cccaaccagg
ggatctggcg
aaaattccag
atcttagacg
ggcatctgcc
ttagac
<210>

<211>

<212>
<213>

59
861
PRT

<220>
<223>

<400> 59

Met Lys Lys
1

Pro Ile Ala

Glu Ser

35

Asn
Thr

Pro

Ile
65

Gly

Asp Ala val

Glu Tyr TIle

Ile
115

Ala Asp

ataacaccca
accaagctct
cctgccacca
tgctgcagga
cgcagatgcg
cttttggcac
tggccatcaa
aagcatacgt

tgacatccac

Ile
5

Gln Gln

20

Ile Ser

Pro Ile

Leu Asp

Thr Asn

85

val val

100

Gln val

P-78391-PC-SEQ-LISTING-18DEC15

cctctgcttc
gctccacact
gctgtgcgec
aacggagctg
gatcctgaaa
agtctacaag
agtgttgagg
gatggctggt
ggtgcagctg

Artificial Sequence

tLLO fused to a Cher2

gtgcacacgg
gccaaccggc
cgagggcagc
gtggagccgc
gagacggagc
ggcatctgga
gaaaacacat
gtgggctccc

gtgacacagc

tgccctggga
cagaggacga
agaagatccg
tgacacctag
tgaggaaggt
tccctgatgg
cccccaaagc
catatgtctc

ttatgcccta

Met Leu Val Phe

Thr

Ser

Glu

Tyr

70

val

Glu

val

Ile

Glu Ala Lys

Ala
40

Met Pro

Lys Lys His

Asn Lys Asnh

Pro Pro Arg

Lys Lys Lys

Ala Ile

120

Asn

Thr
10

Leu
Asp Ala
Pro Ala
Ala

Asp

val
75

Asn
Lys Gly
ser

Lys

Ser Ser

Ile

Ser

Ser

Glu

60

Leu

Tyr

Ile

Leu

Page 60

Leu

Ala

Pro

45

Ile

val

Lys

Asn

Thr
125

val

Phe

30

Pro

Asp

Tyr

Asp

Gln

110

Tyr

ccagctcttt
gtgtgtgggc
gaagtacacg
cggagcgatg
gaaggtgctt
ggagaatgtg
caacaaagaa
ccgccttctg

tggctgcctc

Ser Leu

15

Asnh Lys

Ala Ser

Lys Tyr

His Gly

80

Gly Asn

95

Asn Asn

Pro Gly

2100
2160
2220
2280
2340
2400
2460
2520
2580
2586



Ala

Leu

145

Met

Asn

Tyr

Glu

Phe

225

Glu

Asn

Ala

Pro

Lys

305

Ala

Ile

Lys

Ile

Leu

130

Pro

Thr

val

Ala

Met

210

Lys

Gly

val

val

Pro

290

Leu

Ala

Asp

Leu
370

val

val

Asn

Asn

Gln

195

Ala

Ala

Lys

Asn

Thr

275

Ala

Ser

val

Lys

Glu

355

Lys

Lys

Lys

Gln

Asn

180

Ala

Tyr

val

Met

val

260

Lys

Tyr

Thr

Ser

Asn

340

val

Lys

Ala

Arg

Asp

165

Ala

Tyr

Ser

Asn

Gln

245

Asn

Glu

Asn

Gly

Ser

Gln

Gly

Asn

val

Pro

Glu

Asn

230

Glu

Glu

Gln

Ser

Ser

310

Lys

Ser

Ala

135

Ser

Lys

Asn

Asn

Ser

215

Ser

Glu

Pro

Leu

Ser

295

His

Ser

Phe

Ile

Thr
375

P-78391-PC-SEQ-LISTING-18DEC15
Ser Glu Leu val Glu Asn GIn Pro Asp

Leu

Thr

val

200

Gln

Leu

val

Thr

Gln

280

val

Ser

val

Lys

Asp

360

Phe

Thr

val

Leu

185

Ser

Leu

Asn

Ile

Arg

Ala

Ala

Thr

Ser

Ala

345

Gly

Asn

Leu
val
170

val

Ala

val

Ser

250

Pro

Leu

Tyr

Lys

Gly

val

Asn

Arg

Ser

155

Lys

Glu

Lys

Ala

Asn

235

Phe

Ser

Gly

Gly

val

315

Asp

Leu

Glu

140

Ile

Asn

Arg

Ile

Lys

220

Phe

Lys

Arg

val

Arg

Lys

val

Tyr

Gly

Thr
380

Page 61

Asp

Ala

Trp

Asp

Phe

Gly

Gln

Phe

Asn

285

Gln

Ala

Glu

Gly

Asp

365

Pro

Leu

Thr

Asn

190

Tyr

Gly

Ala

Phe

270

Ala

val

Ala

Leu

Gly

Leu

Gly

Pro

Lys

175

Glu

Asp

Thr

Tyr

255

Gly

Glu

Tyr

Phe

Thr

335

Ser

Arg

val

val

Gly

160

Ser

Lys

Asp

Ala

Ser

240

Tyr

Lys

Asn

Leu

Asp

320

Asn

Ala

Asp

Pro



Ile

385

Lys

Gly

Ile

Leu

Leu

465

Gln

val

Asp

Thr

Leu

545

Asn

Glu

Glu

Glu

Tyr
625

Ala

Asn

Lys

Ser

Arg

Thr

Glu

Pro

Asn

Thr

530

Arg

Pro

Phe

Ser

Gln
610

Tyr

Asn

Ile

Tyr

val

Leu

Tyr

515

Pro

Ser

Gln

Ala

Phe

595

Leu

Ser

Thr

Ser

Asn

420

Asp

Leu

Leu

Gln

Gln

500

Ala

val

Leu

Leu

Asp

Gln

Ala

Thr

Glu

405

Glu

Tyr

Pro

Gly

Arg

Leu

Thr

Thr

Cys

565

Cys

Gly

val

Trp

Asn

390

Tyr

Asp

val

Gln

Thr

470

Tyr

Leu

Ala

Gly

Glu

550

Tyr

Lys

Asp

Phe

Pro
630

P-78391-PC-SEQ-LISTING-18DEC15

Phe Leu Lys Asp Asn Glu Leu Ala val

Ile

His

Asn

val

Arg

val

Ala

535

Ile

Gln

Lys

Pro

Glu

615

Asp

Glu

Ser

Tyr

440

Cys

Ala

Leu

Leu

520

Ser

Leu

Asp

Ala
600

Thr

Ser

Thr

Asp

Gln

Ser

Ile

val

505

Asp

Pro

Lys

Thr

Phe

585

Ser

Leu

Leu

Thr

410

Gly

Leu

val

Leu

Ala

490

Arg

Asn

Gly

Gly

Ile

570

Gly

Asn

Glu

Pro

395

Ser

Tyr

Glu

val

Ser

475

His

Gly

Gly

Gly

Gly

Leu

Ser

Thr

Glu

Asp
635

Lys

val

Thr

Gln

460

Phe

Asn

Thr

Asp

Leu

540

val

Trp

Leu

Ala

Ile

620

Leu

Page 62

Ala

Ala

His

445

Gly

Leu

Gln

Gln

Pro

525

Arg

Leu

Lys

Ala

Pro

605

Thr

Ser

Tyr

Gln

430

Leu

Asn

Gln

val

Leu

510

Leu

Glu

Ile

Asn

Phe

590

Leu

Gly

val

Thr

415

Phe

Asp

Leu

Asp

Arg

Phe

Asn

Leu

Gln

Ile

575

Leu

Gln

Tyr

Phe

Ile

400

Asp

Asn

Met

Glu

Ile

480

Gln

Glu

Asn

Gln

Arg

Gln

Pro

Pro

Leu

Gln
640



Asn Leu

Leu Thr

Arg Glu

Cys Phe
690

Gln Ala
705

Glu Gly

Arg Lys

Pro Leu

Leu Lys
770

Phe Gly
785

Lys Ile

Ala Asn

Ser Pro

Gln Leu
850

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

Gln

Leu

Leu

675

val

Leu

Leu

Tyr

Thr

755

Glu

Thr

Pro

Lys

Tyr

835

val

60
3798
DNA

val

Gln

660

Gly

His

Leu

Ala

Thr

740

Pro

Thr

val

val

Glu

820

val

Thr

Ile

645

Gly

Ser

Thr

His

Cys

725

Met

Ser

Glu

Tyr

Ala

805

Ile

Ser

Gln

Arg

Leu

Gly

val

Thr

710

Arg

Gly

Leu

Lys

790

Ile

Leu

Arg

Leu

P-78391-PC-SEQ-LISTING-18DEC15

Gly Arg Ile

Gly

Leu

Pro

695

Ala

Gln

Arg

Ala

Arg

Gly

Lys

Asp

Leu

Met
855

Artificial Sequence

Ile

Ala

680

Trp

Asn

Leu

Leu

Met

760

Lys

Ile

val

Glu

Leu

840

Pro

Ser

665

Leu

Asp

Arg

Cys

Leu

745

Pro

val

Trp

Leu

Ala

825

Gly

Tyr

Leu His Asn Gly Ala Tyr

650

Trp Leu

Ile His

Gln Leu

Pro Glu

715

Ala Arg
730

Gln Glu

Asn Gln

Lys val

Ile Pro

795

Arg Glu
810
Tyr val

Ile Cys

Gly Cys

Gly

His

Phe

700

Asp

Gly

Thr

Ala

Leu

780

Asp

Asn

Met

Leu

Leu
860

Page 63

Leu

Asn

685

Arg

Glu

Gln

Glu

Gln

765

Gly

Gly

Thr

Ala

Thr

845

Leu

Arg

670

Thr

Asn

Cys

Gln

Leu

750

Met

Ser

Glu

Ser

Gly

Ser

655

Ser

His

Pro

val

Lys

735

val

Arg

Gly

Asn

Pro

815

val

Thr

Ser

Leu

Leu

Gly

Ile

Glu

Ile

Ala

val

800

Lys

Gly

val



<220>
<223>

<400> 60
atggagctgg

gcgagcaccc
acccacctgg
gaactcacct
cagggctacg
attgtgcgag
gacccgctga
cagcttcgaa
ctctgctacc
ctcacactga
ggctcccget
gccggtgget
gctgccgget
agtggcatct
tccatgccca
tacaactacc
gaggtgacag
gtgtgctatg
atccaggagt
tttgatgggy
gagactctgg
gacctcagcg
tactcgctga
ctgggcagtg
ccctgggacc
gaggacgagt
tggggtccag
gtggaggaat
ttgccgtgec

gctgaccagt

Human-Her2/neu

cggccttgtyg
aagtgtgcac
acatgctccg
acctgcccac
tgctcatcgce
gcacccagct
acaataccac
gcctcacaga
aggacacgat
tagacaccaa
gctggggaga
gtgcccgetyg
gcacgggccc
gtgagctgca
atcccgaggg
tttctacgga
cagaggatgg
gtctgggcat
ttgctggctyg
acccagcctc
aagagatcac
tcttccagaa
ccctgcaagg
gactggccct
agctctttcg
gtgtgggcga
ggcccaccca
gccgagtact
accctgagtg

gtgtggcctg

P-78391-PC-SEQ-LISTING-18DEC15

gene

ccgetggggg

cggcacagac
ccacctctac
caatgccagc
tcacaaccaa
ctttgaggac
ccctgtcaca
gatcttgaaa
tttgtggaag
ccgctctegg
gagttctgag
caaggggcca
caagcactct
ctgcccagcec
ccggtataca
cgtgggatcc
aacacagcgg
ggagcacttg
caagaagatc
caacactgcc
aggttaccta
cctgcaagta
gctgggcatc
catccaccat
gaacccgcac
gggcctggec
gtgtgtcaac
gcaggggctc
tcagccccag

tgcccactat

ctccteccteg
atgaagctgc
cagggctgcc
ctgtccttcc
gtgaggcagg
aactatgccc
ggggcctccc
ggaggggtct
gacatcttcc
gcctgccacc
gattgtcaga
ctgcccactg
gactgcctgg
ctggtcacct
ttcggcgeca
tgcaccctcg
tgtgagaagt
cgagaggtga
tttgggagcc
ccgctccagce
tacatctcag
atccggggac
agctggctgg
aacacccacc
caagctctgc
tgccaccagc
tgcagccagt
cccagggagt
aatggctcag

aaggaccctc

ccctecttgec
ggctccctgce
aggtggtgca
tgcaggatat
tcccactgca
tggccgtget
caggaggcct
tgatccagcg
acaagaacaa
cctgttctcc
gcctgacgcg
actgctgcca
cctgcctcca
acaacacaga
gctgtgtgac
tctgcceect
gcagcaagcc
gggcagttac
tggcatttct
cagagcagct
catggccgga
gaattctgca
ggctgcgctc
tctgcttcgt
tccacactgc
tgtgcgcccg
tccttcgggg
atgtgaatgc
tgacctgttt

ccttctgegt

Page 64

ccccggagcec
cagtcccgag
gggaaacctg
ccaggaggtg
gaggctgegg
agacaatgga
gcgggagcetg
gaacccccag
ccagctggct
gatgtgtaag
cactgtctgt
tgagcagtgt
cttcaaccac
cacgtttgag
tgcctgteccc
gcacaaccaa
ctgtgcccga
cagtgccaat
gccggagagc
ccaagtgttt
cagcctgect
caatggcgcc
actgagggaa
gcacacggtg
caaccggcca
agggcactgc
ccaggagtgc
caggcactgt
tggaccggag
ggcccgctgce

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800



cccagcggtyg
ggcgcatgcc
ggctgccccg
attctgctgg
aagatccgga
acacctagcg
aggaaggtga
cctgatgggag
cccaaagcca
tatgtctccc
atgccctatg
gacctgctga
ctcgtacaca
attacagact
gggggcaagyg
caccagagtg
aaaccttacg
ctgccccagce
attgactctg
agggaccccc
gacagcacct
gaggagtatc
ggcatggtcc
ctagggctgg
gctggctccg
ctccccacac
ccctctgaga
aaccagccag
cgacctgctg
gtcaaagacg

ggaggagctg

tgaaacctga
agccttgecc
ccgagcagag
tcgtggtctt
agtacacgat
gagcgatgcc
aggtgcttgg
agaatgtgaa
acaaagaaat
gccttctggg
gctgcctctt

actggtgtat

gggacttggc
tcgggetggce
tgcccatcaa
atgtgtggag
atgggatccc
cccccatctg
aatgtcggcc
agcgctttgt
tctaccgctc
tggtacccca
accacaggca
agccctctga
atgtatttga
atgaccccag
ctgatggcta
atgttcggcec
gtgccactct
tttttgcctt

cccctcagcc

P-78391-PC-SEQ-LISTING-18DEC15

cctctcctac
catcaactgc

agccagccct

gggggtggtc
gcggagactg
caaccaggcg
atctggcgct
aattccagtg
cttagacgaa
catctgcctg
agaccatgtc
gcagattgcc
cgctcggaac
tcggctgetyg
gtggatggcg
ttatggtgtg
agcccgggag
caccattgat
aagattccgg
ggtcatccag
actgctggag
gcagggcttc
ccgcagctca
agaggaggcc
tggtgacctg
ccctctacag
cgttgccccc

ccagccccct

ggaaagggcc
tgggggtgcec

ccaccctcecct

atgcccatct
acccactcct
ctgacgtcca
tttgggatcc
ctgcaggaaa
cagatgcgga
tttggcacag
gccatcaaag
gcatacgtga
acatccacgg
cgggaaaacc
aaggggatga
gtgctggtca
gacattgacg
ctggagtcca
actgtgtggg
atccctgacc
gtctacatga
gagttggtgt
aatgaggact
gacgatgaca
ttctgtccag
tctaccagga
cccaggtctc
ggaatggggg
cggtacagtg
ctgacctgca
tcgccccgag
aagactctct
gtggagaacc

cctgccttca

ggaagtttcc
gtgtggacct
tcgtctctgce
tcatcaagcg
cggagctggt
tcctgaaaga
tctacaaggg
tgttgaggga
tggctggtgt
tgcagctggt
gcggacgcct
gctacctgga
agagtcccaa
agacagagta
ttctccgecg
agctgatgac
tgctggaaaa
tcatggtcaa
ctgaattctc
tgggcccagc
tgggggacct
accctgcccc
gtggcggtgg
cactggcacc
cagccaaggg
aggaccccac
gcccccagec
agggccctct
ccccagggaa
ccgagtactt

gcccagcctt

Page 65

agatgaggag
ggatgacaag
ggtggttggc
acggcagcag
ggagccgetg
gacggagctg
catctggatc
aaacacatcc
gggctcccca
gacacagctt
gggctcccag
ggatgtgcgg
ccatgtcaaa
ccatgcagat
gcggttcacc
ttttggggcc
ggggg9agcgg
atgttggatg
ccgcatggcec
cagtcccttg
ggtggatgct
gggcgctggag
ggacctgaca
ctccgaaggg
gctgcaaagc
agtacccctg
tgaatatgtg
gcctgetgec
gaatggggtc
gacaccccag

cgacaacctc

1860
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
3420
3480
3540
3600
3660



tattactggg accaggaccc accagagcgg ggggctccac ccagcacctt caaagggaca

cctacggcag agaacccaga gtacctgggt ctggacgtgc cagtgtgaac cagaaggcca

agtccgcaga

<210> 61

<211> 393
<212> DNA
<213>

<220>
<223>

agccctga

P-78391-PC-SEQ-LISTING-18DEC15

Artificial Sequence

implemented into the chimera

<400> 61

gagacccacc tggacatgct ccgccacctc

ctggaactca
gtgcagggct
cggattgtgc
ggagacccgc
ctgcagcttc
cagctctgct
<210> 62

<211> 921
<212> DNA
<213>

<220>
<223>

<400> 62
gccgcgagcea

gagacccacc
ctggaactca
gtgcagggct
cggattgtgc
ggagacccgc
ctgcagcttc
cagctctgct
gctctcacac

aagggctccc

tgtgccggtg

cctacctgcec
acgtgctcat
gaggcaccca
tgaacaatac
gaagcctcac

accaggacac

cccaagtgtg
tggacatgct
cctacctgcec
acgtgctcat
gaggcaccca
tgaacaatac
gaagcctcac
accaggacac
tgatagacac

gctgetggag
gctgtgcccg

caccaatgcc
cgctcacaac
gctctttgag
cacccctgtc
agagatcttg

gattttgtgg

Artificial Sequence

caccggcaca
ccgccacctc
caccaatgcc
cgctcacaac
gctctttgag
cacccctgtc
agagatcttg
gattttgtgg
caaccgctct
agagagttct

ctgcaagggg

taccagggct
agcctgtcct
caagtgaggc
gacaactatg
acaggggcct

aaaggagggg

aag

EC1l human her2/neu fragment

gacatgaagc
taccagggct
agcctgtcct
caagtgaggc
gacaactatg
acaggggcct
aaaggagggg
aaggacatct
cgggcctgec
gaggattgtc

ccactgccca

Nucleotide molecule encoding the human her2/neu

gccaggtggt
tcctgcagga
aggtcccact
ccctggeecgt
ccccaggagg

tcttgatcca

tgcggcteccc
gccaggtggt
tcctgcagga
aggtcccact
ccctggeecgt
ccccaggagg
tcttgatcca
tccacaagaa
acccctgttc
agagcctgac

ctgactgctg

Page 66

ECl fragment

gcagggaaac
tatccaggag
gcagaggctg
gctagacaat
cctgcgggag

gcggaacccc

tgccagtccc
gcagggaaac
tatccaggag
gcagaggctg
gctagacaat
cctgcgggag
gcggaacccc
caaccagctg
tccgatgtgt
gcgcactgtc

ccatgagcag

3720
3780
3798

60
120
180
240
300
360
393

60
120
180
240
300
360
420
480
540
600
660



tgtgctgecg
cacagtggca
gagtccatgc
ccctacaact
caagaggtga
<210> 63

<211> 477
<212> DNA
<213>

<220>
<223>

gctgcacggg
tctgtgagct
ccaatcccga
acctttctac

cagcagagga

P-78391-PC-SEQ-LISTING-18DEC15
ccccaagcac tctgactgcc tggcctgect ccacttcaac

gcactgccca gccctggtca cctacaacac agacacgttt

gggccggtat acattcggcg ccagctgtgt gactgcctgt

ggacgtggga tcctgcaccc tcgtctgecc

t

Artificial Sequence

implemented into the chimera

<400> 63
aatatccagg

agctttgatg
tttgagactc
cctgacctca
gcctactcgce
gaactgggca

gtgccctggg

ccagaggacg

<210> 64

<211> 597
<212> DNA
<213>

<220>
<223>

<400> 64
tacctttcta

acagcagagg
tatggtctgg
gagtttgctg
ggggacccag
ctggaagaga
agcgtcttcc

ctgaccctgc

agtttgctgg
gggacccagc
tggaagagat
gcgtcttcca
tgaccctgca
gtggactggc

accagctctt

agtgtgtggg

cggacgtggg
atggaacaca
gcatggagca
gctgcaagaa
cctccaacac
tcacaggtta

agaacctgca

aagggctggg

ctgcaagaag
ctccaacact
cacaggttac
gaacctgcaa
agggetgggce
cctcatccac

tcggaacccyg

cgagggcctg

Artificial Sequence

atcctgcacc
gcggtgtgag
cttgcgagag
gatctttggg
tgccccgcetc
cctatacatc
agtaatccgg

catcagctgg

atctttggga
gccccgctec
ctatacatct
gtaatccggg
atcagctggc
cataacaccc
caccaagctc

gcctgccacc

EC2 human her2/neu fragment

ctcgtctgec
aagtgcagca
gtgagggcag
agcctggcat
cagccagagc
tcagcatggc

ggacgaattc

ctggggctgc

Nucleotide molecule encoding the human her2/neu

gcctggcatt
agccagagca
cagcatggcc
gacgaattct
tggggctgcg
acctctgctt
tgctccacac

agctgtgcgc

ccctgcacaa
agccctgtgc
ttaccagtgc
ttctgccgga
agctccaagt
cggacagcct
tgcacaatgg

gctcactgag

Page 67

cctgcacaac

EC2 fragment

tctgccggag
gctccaagtg
ggacagcctg
gcacaatggc
ctcactgagg
cgtgcacacg
tgccaaccgg

c€cgaggy

ccaagaggtg
ccgagtgtgc
caatatccag
gagctttgat
gtttgagact
gcctgacctc

cgcctactcg

ggaactgggc

720
780
840
900
921

60
120
180
240
300
360
420
477

60
120
180
240
300
360
420
480



P-78391-PC-SEQ-LISTING-18DEC15
agtggactgg ccctcatcca ccataacacc cacctctgct tcgtgcacac ggtgccctgg

gaccagctct ttcggaaccc gcaccaagct ctgctccaca ctgccaaccg gccagag

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

65
391
DNA

<220>
<223>

Artificial Sequence

implemented into the chimera

<400> 65

cagcagaaga tccggaagta cacgatgcgg

ccgctgacac
gagctgagga
tggatccctg
acatccccca
tccccatatg
cagcttatgc
<210>
<211>

<212>
<213>

66
1209
DNA

<220>
<223>
frag

<400> 66
cagcagaaga

ccgctgacac
gagctgagga
tggatccctg
acatccccca
tccccatatg
cagcttatgc
tcccaggacc
gtgcggcetcg
gtcaaaatta

gcagatgggg

ttcacccacc

ctagcggagc
aggtgaaggt
atggggagaa
aagccaacaa
tctcccgect

cctatggctg

ment

tccggaagta
ctagcggagc
aggtgaaggt
atggggagaa
aagccaacaa
tctcccgect
cctatggctg
tgctgaactg
tacacaggga
cagacttcgg
gcaaggtgcc

agagtgatgt

gatgcccaac
gcttggatct
tgtgaaaatt
agaaatctta
tctgggcatc

cctcttagac

Artificial Sequence

cacgatgcgg
gatgcccaac
gcttggatct
tgtgaaaatt
agaaatctta
tctgggcatc
cctcttagac
gtgtatgcag
cttggccget
gctggetegg
catcaagtgg

gtggagttat

agactgctgc
caggcgcaga
ggcgcttttyg
ccagtggcca
gacgaagcat
tgcctgacat

t

agactgctgc
caggcgcaga
ggcgcttttyg
ccagtggcca
gacgaagcat
tgcctgacat
catgtccggg
attgccaagg
cggaacgtgc
ctgctggaca
atggcgcetgg

ggtgtgactg
Page

Nucleotide molecule encoding the human her2/neu

aggaaacgga
tgcggatcct
gcacagtcta
tcaaagtgtt
acgtgatggc

ccacggtgca

aggaaacgga
tgcggatcct
gcacagtcta
tcaaagtgtt
acgtgatggc
ccacggtgca
aaaaccgcgg
ggatgagcta
tggtcaagag
ttgacgagac
agtccattct

tgtgggagct

68

Icl fragment

gctggtggag
gaaagagacg
caagggcatc
gagggaaaac
tggtgtgggc
gctggtgaca

Nucleotide molecule encoding the complete human her2/neu IC1l

gctggtggag
gaaagagacg
caagggcatc
gagggaaaac
tggtgtgggc
gctggtgaca
acgcctgggce
cctggaggat
tcccaaccat
agagtaccat
ccgeeggegyg
gatgactttt

540
597

60
120
180
240
300
360
391

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



ggggccaaac
gagcggctgce
tggatgattg
atggccaggg
cccttggaca
gatgctgagg
gctgggggea

ctgacactag

gaaggggct

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

67

DNA
<220>
<223>

<400> 67
cggagtgtat

tggcaggaga
cgcttcctcg
ttacgaacgg
agggccgegy
tgacgctcaa
cctggcgget
ctgttatggc
ctccaagctg
taactatcgt
tggtaattga
ggacaagttt
ctcagagaac
ttacgcgcag
agccctcctt
tttgttaatg

tattgcgttt

6523

cttacgatgg
cccagccccc
actctgaatg
acccccagcg
gcaccttcta
agtatctggt

tggtccacca

ggctggagcc

Plasmid pAdv142

actggcttac
aaaaaggctg
ctcactgact
ggcggagatt
caaagccgtt
atcagtggtg
ccctcgtgeg
cgcgtttgtc
gactgtatgc
cttgagtcca
tttagaggag
tggtgactgc
cttcgaaaaa
accaaaacga
tgattagtat
acgtcaaaag

catctttaga

P-78391-PC-SEQ-LISTING-18DEC15

gatcccagcc
catctgcacc
tcggccaaga
ctttgtggtc
ccgctcactg
accccagcag
caggcaccgc

ctctgaagag

Artificial Sequence

tatgttggca
caccggtgcg
cgctacgctc
tcctggaaga
tttccatagg
gcgaaacccg
ctctcctgtt
tcattccacg
acgaaccccc
acccggaaag
ttagtcttga
gctcctccaa
ccgccctgeca
tctcaagaag
attcctatct
gatagcaaga

agcgaatttc

cgggagatcc
attgatgtct
ttccgggagt
atccagaatg
ctggaggacg
ggcttcttct
agctcatcta

gaggccccca

ctgatgaggg
tcagcagaat
ggtcgttcga
tgccaggaag
ctccgecccc
acaggactat
cctgcctttc
cctgacactc
cgttcagtcc
acatgcaaaa
agtcatgcgc
gccagttacc
aggcggtttt
atcatcttat
taaagttact
ctagaataaa

gccaatatta

ctgacctgct
acatgatcat
tggtgtctga
aggacttggg
atgacatggg
gtccagaccc
ccaggagtgg
ggtctccact

tgtcagtgaa
atgtgataca
ctgcggcgag
atacttaaca
ctgacaagca
aaagatacca
ggtttaccgg
agttccgggt
gaccgctgcg
gcaccactgg
cggttaaggc
tcggttcaaa
ttcgttttca
taatcagata
tttatgtgga
gctataaagc

Taattatcaa

Page 69

ggaaaagggg
ggtcaaatgt

attctcccgce
cccagccagt

ggacctggtg
tgccccgggce

cggtggggac

ggcaccctcc

gtgcttcatg
ggatatattc
cggaaatggc
gggaagtgag
tcacgaaatc
ggcgtttccc
tgtcattccg
aggcagttcg
ccttatccgg
cagcagccac
taaactgaaa
gagttggtag
gagcaagaga
aaatatttct
ggcattaaca

aagcatataa

aagagagggg

780
840
900
960
1020
1080
1140
1200
1209

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

1020



tggcaaacgg
aaaaaataat
ctgaagcaaa
cagcatctcc
ataagtatat
cagtgacaaa
agaaaaagaa
cgagcctaac
cagatgttct
ctaatcaaga
taaatacatt
caaaaattga
gtacagcatt
ggaaaatgca
aacctacaag
ttggagtgaa
tttatttgaa
ccgtaagcgg
ccttcaaagc
acctcggaga
gagttcccat
acaactcaga
atcactctgg
tcgagattgt
cctctcgtgg
ctgcccactg
ctgaagacac
tgagcctect
tgctccgect
cccaggagcc
aggagttctt

tgtgtgcgca

tatttggcat
gctagttttt
ggatgcatct
gcctgcaagt
acaaggattg
tgtgccgeca
gaaatccatc
ctatccaggt
ccctgtaaaa
caataaaata
agtggaaaga
ttatgatgac
taaagctgta
agaagaagtc
accttccaga
tgcagaaaat
attatcaact
aaaatctgtc
cgtaatttac
cttacgcgat
tgcttataca
atatattgaa
aggatacgtt
gggaggctgg
cagggcagtc
catcaggaac
aggccaggta
gaagaatcga
gtcagagcct
agcactgggag
gaccccaaag

agttcaccct

P-78391-PC-SEQ-LISTING-18DEC15

tattaggtta
attacactta
gcattcaata
cctaagacgc
gattacaata
agaaaaggtt
aatcaaaata
gctctcgtaa
cgtgattcat
gttgtaaaaa
tggaatgaaa
gaaatggctt
aataatagct
attagtttta
tttttcggca
cctcctgecat
aattcccata
tcaggtgatg
ggaggttccg
attttgaaaa
acaaacttcc
acaacttcaa
gctcaattca
gagtgcgaga
tgcggeggtyg
aaaagcgtga
tttcaggtca
ttcctcaggc
gccgagctca
accacctgct
aaacttcagt

cagaaggtga

aaaaatgtag
tattagttag
aagaaaattc
caatcgaaaa
aaaacaatgt
acaaagatgg
atgcagacat
aagcgaattc
taacactcag
atgccactaa
aatatgctca
acagtgaatc
tgaatgtaaa
aacaaattta
aagctgttac
atatctcaag
gtactaaagt
tagaactaac
caaaagatga
aaggcgctac
taaaagacaa
aagcttatac
acatttcttg
agcattccca
ttctggtgca
tcttgctggg
gccacagctt
caggtgatga
cggatgctgt
acgcctcagg
gtgtggacct

Cccaagttcat

aaggagagtg
tctaccaatt
aatttcatcc
gaaacacgcg
attagtatac
aaatgaatat
tcaagttgtg
ggaattagta
cattgatttg
atcaaacgtt
agcttatcca
acaattaatt
cttcggcgcea
ctataacgtg
taaagagcag
tgtggcgtat
aaaagctgct
aaatatcatc
agttcaaatc
ttttaatcga
tgaattagct
agatggaaaa
ggatgaagta
accctggcag
cccccagtgg
tcggcacagc
cccacacccg
ctccagccac
gaaggtcatg
ctggggcagc
ccatgttatt

gctgtgtgct

Page 70

aaacccatga
gcgcaacaaa
atggcaccac
gatgaaatcg
cacggagatg
attgttgtgg
aatgcaattt
gaaaatcaac
ccaggtatga
aacaacgcag
aatgtaagtg
gcgaaatttg
atcagtgaag
aatgttaatg
ttgcaagcgc
ggccgtcaag
tttgatgctg
aaaaattctt
atcgacggca
gaaacaccag
gttattaaaa
attaacatcg
aattatgatc
gtgcttgtgg
gtcctcacag
ctgtttcatc
ctctacgata
gacctcatgc
gacctgccca
attgaaccag

tccaatgacg

ggacgctgga

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
2580
2640
2700
2760
2820
2880
2940



cagggggcaa
ttcaaggtat

acaccaaggt
ccgggccact
accagaaaca
cgtgtgaata
cgaaacaacg
aactttaact
atttggtaaa
tatcgggttt
aacttagttg
attttcgtaa
catgacggct
ccaggtaaaa
cgtggcgttyg
tggacaccaa
ggacattctg
acggaaaaag
atgcctacgt
ccagtctatg
caaaatatcc
gggattgctc
tctttcaaag
tcaagtctaa
aatctcttat
gttatgttta
tataatatgt
aaaattgtta
attctttgca

gggtggttta

aaagaagatt

aagcacctgc
cacgtcatgg
ggtgcattac
aactcaacgc
gaacaagtaa
atgcacgaaa
aactgaataa
gcgagcctta
gtatttaatt
ttgaggggat
attgcctttt
gaaaggagaa
tgttaaagta
gtaaaggggc
ttctgacttc
acgtttatcg
aaaacaattt
aaactatttc
taattatcaa
tgacttcaaa
gagaatattt
gtataccaag
aatggcaaga
cggttttaag
tgcacgaaac
ccctctcecttt
ttgagtttaa
gaagtgccta
aagcttgggt
aattcaagaa

taatggctta

P-78391-PC-SEQ-LISTING-18DEC15

tcgggtgatt
ggcagtgaac
cggaagtgga
tagtagtgga
cattggagtt
tcattgctta
agaatacaaa
attgattacc
actttattaa
ttcaagtctt
ttgttgtgat
cagctgaatg
caaatttaaa
tatttttgcg
cgaagaagcg
ttatggtacg
aagacaaatc
agcaagcgat
atctgataaa
atcagaattt
tggaaagtct
aacggacaat
ttggtctttc
cggtacagaa
gaaattttca
agcctacttt
taatcgatta
ttcagaaaac
atcaagtgat
aaaaagaagc

tattagcgaa

ctgggggccc
catgtgccct

tcaaggacac
tttaatccca
agaaatggaa
tttttttaaa
aaaagagcca
accaatcaat
tcagatactt
taagaagata
tcaactttga
aatatccctt
aatagtaaaa
tatcgctcaa
attcacgaaa
tatgcagacg
aataccttct
attttaacaa
ggttatcaag
aaatctgtca
ttgccagttyg
gtagaatttt
aaacaaacag
ggcaaaaaac
ggagaaaagg
agttcaggct
gatcaaccct
tatcaagggg
ttaaccagta
gaacgtcaac

aaaagcgatg

acttgtctgt
gcccgaaagg
catcgtggcc
aatgagccaa
gaagaaaaaa
aagcgatata
cgaccagtta
taaagaagtc
aaatatctgt
ccaggcaatc
tcgtagcttc
ttgttgtaga
ttcgctcaat
aaaaaagcat
atcaagatac
aaaaccgttc
ttattgattt
cagctattga
catattttgt
aagcagccaa
atctaacgtg
ttgatcccaa
ataataaggg
aagtagatga
gtttagtagg
attcaatcga
tagaagaaaa
ctaataggga
aagatttatt
gtgttcattt

tatacaagcc
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tatggtgtgc
ccttccctgt
aacccctaac
cagaaccaga
gcaatgattt
ctagatataa
aagcctgaga
gagacccaaa
aaacccatta
aattaagaaa
taactaatta
aactgtgctt
cactaccaag
gattggcgga
atttacgcat
atacactaaa
tgatattcac
tttaggtttt
tttagaaacg
aataatctcg
caatcatttt
ttaccgttat
ctttactcgt
accctggttt
gcgcaatagc
aacgtgcgaa
agaagtaatc
atacattacc
tgtccgtcaa
gtcagaatgg

ttatttagcg

3000
3060
3120
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
4680
4740
4800



acgaccaaaa
ctgaaggtac
ggcattcaac
gaacgagaaa
caagaaactc
agctacgata
cgtgtttgtt
tcttacttcc
acaggccacc
ttcatccccc
ctccaccata
aaggatgtcg
cccgatccat
tctgatcagt
cggtatctcg
gactgcatta
cattagattc
gaaatagcct
taaacgaggg
accaagtctg
gtggcgggct
agcagcgatt
tccctttttg
tgcgtcaaga
aactgccatc
tatcgcggac
aaactcctct
atattgatta
ctccaaaggc
<210>
<211>

<212>
<213>

68
36
DNA

aagagattag
tgaaggcgaa
ttgctagtgt
gctatataaa
taaacaaatt
caggctgaaa
tttctttgct
attatactcc
tcatagttaa
tgccggecta
aattggtcca
gtccctttca
gtgtcttttt
ttgacatgtg
tccgacatgt
aaaaagcctt
tttaacggca
ctttcttttt
ttgcggtcaa
ttcatccccg
gcctcctgaa
gccacatact
cgcagtgaaa
gcagcctttyg
aagtggacat
aagtcaattt
cttttttcag
atactaagtt

taaagaggac

P-78391-PC-SEQ-LISTING-18DEC15

agaagtgcta
tcaggaaatt
taaatcattg
ggcgctgaca
ggcagaacgc
ataaaacccg
ggctagctta
cattttccaa
tggtttcgag
ttaatgtgac
tgcaaattcg
attttcggag
ccgctgtgta
acagtgtcga
cagcagacgg
ttttcagccg
gcggagcaat
catccgctgt
gaattgccat
tatcgacctt
gccattcaac
ccgggggaac
tcgcttcatc
ctgtttctge
gttcaccgat
ccgcccacgt
aaaatcccag
tacccagttt

tataccaact

Artificial Sequence

ggcattcctg
ttctttaaga
ttgctatcga
gcttcgttta
cccaaaacgg
cactatgcca
attgcttata
aaacatacgg
ccttcctgca
ttttgtgecc
gccggcaatt
ccagccgtcc
ctcggctccg
atgcagggta
gcgaaggcca
gagtccagcg
cagctcttta
cgcaaaatgg
cacgttctga
cagatgaaaa
agaataacct
cgcgccaagc
caaaatggcc
atcaccatgc
atgttttttc
atctctgtaa
tacgtaatta
tcacctaaaa

atttgttaat

aacggacatt
ttaaaccagg
Ttcattaaatt
atttagaacg
acccacaact
ttacatttat
tttacctgca
ggaacacggg
atctcatcca
ggcggatatt
ttcaggcgtt
gcatagccta
tagctgacgc
aatgccggac
tacatgccga
gcgctgttcg
aagcgctcaa
gtaaataccc
acttcttcct
tgaagagaac
gttaaggtca
accaatatag
acggccaagc
ccgtaggecgt
atattgctga
aaaggttttg
agtatttgag
aacaaatgat

taa
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agataaattg
aagaaatggt
aaaaaaagaa
Ttacatttatt
cgatttgttt
atctatgata
ataaaggatt
aacttattgt
tggaaatata
cctgatccag
ttcccttcac
caggcaccgt
tctcgecttt
gcagctgaaa
tgccgaatct
cgcagtggac
actgcattaa
ctttgcactt
ctgtttttac
cttttttcgt
cgtcatactc
gcgccttcaa
atgaagcacc
ttgctttcac
cattttcctt
tgctcatgga
aattaatttt

gagataatag

4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6523



P-78391-PC-SEQ-LISTING-18DEC15

<220>

<223> Adv271-actAFl

<400> 68

cggaattcgg atccgcgcca aatcattggt tgattg 36
<210> 69

<211> 37

<212> DNA

<213> Artificial sequence

<220>

<223> Adv272-actARrRl

<400> 69

gcgagtcgac gtcggggtta atcgtaatgc aattggce 37
<210> 70

<211> 35

<212> DNA

<213> Artificial sequence

<220>

<223> Adv273-actAF?2

<400> 70

gcgagtcgac ccatacgacg ttaattcttg caatg 35
<210> 71

<211> 39

<212> DNA

<213> Artificial sequence

<220>

<223> Adv274-actAR?

<400> 71

gatactgcag ggatccttcc cttctcggta atcagtcac 39
<210> 72

<211> 19

<212> DNA

<213> Artificial sequence

<220>

<223> Primer 3

<400> 72

tgggatggcc aagaaattc 19
<210> 73

<211> 22

<212> DNA

<213> Artificial sequence

<220>
<223> Primer 4
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<400>

P-78391-PC-SEQ-LISTING-18DEC15

73

ctaccatgtc ttccgttgct tg

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

<220>
<223>

<400>

74

28

DNA

Artificial Sequence

Her-2-chimera (F)

74

tgatctcgag acccacctgg acatgctc

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

<220>
<223>

<400>

75

49

DNA

Artificial Sequence

Herecl-ec2F (Junction)

75

ctaccaggac acgattttgt ggaagaatat ccaggagttt gctggctgc

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

<220>
<223>

<400>

76

49

DNA

Artificial Sequence

Herecl-ec2rR (Junction)

76

gcagccagca aactcctgga tattcttcca caaaatcgtg tcctggtag

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

<220>
<223>

<400>

ctgccaccag ctgtgcgccc gagggcagca gaagatccgg aagtacacga

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

<220>
<223>

<400>

tcgtgtactt ccggatcttc tgctgccctc gggcgcacag ctggtggcag

77

50

DNA

Artificial Sequence

Herec2-ICIF (Junction)

77

78

50

DNA

Artificial Sequence
Herec2-I1CIiR (Junction)
78

Page 74

22

28

49

49

50

50



P-78391-PC-SEQ-LISTING-18DEC15

<210> 79
<211> 39
<212> DNA

<213> Artificial sequence

<220>
<223> Her-2-Chimera (R)

<400> 79
gtggcccggg tctagattag tctaagaggc agccatagg

<210> 80
<211> 28
<212> DNA

<213> Artificial sequence

<220>
<223> Her-2-ecl(F)

<400> 80
ccgcctcgag gccgcgagca cccaagtg

<210> 81
<211> 31
<212> DNA

<213> Artificial sequence

<220>
<223> Her-2-ecl1(R)

<400> 81
cgcgactagt ttaatcctct gctgtcacct ¢

<210> 82
<211> 28
<212> DNA

<213> Artificial sequence

<220>
<223> Her-2-ec2(F)

<400> 82
ccgcctcgag tacctttcta cggacgtg

<210> 83
<211> 30
<212> DNA

<213> Artificial sequence

<220>
<223> Her- 2- EC2(R)

<400> 83
cgcgactagt ttactctggc cggttggcag

<210> 84
Page 75

39

28

31

28

30



<211> 31
<212> DNA
<213>
<220>
<223>
<400> 84

P-78391-PC-SEQ-LISTING-18DEC15

Artificial Sequence

Her-2-Her-2-IC1(F)

ccgcctcgag cagcagaaga tccggaagta c

<210> 85
<211> 30
<212> DNA
<213>

<220>

<223> Her-
<400> 85

2-IC1(R)

Artificial Sequence

cgcgactagt ttaagcccct tcggagggtg

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

86
7075
DNA

<220>
<223>

<400> 86
cggagtgtat

tggcaggaga
cgcttcctcg
ttacgaacgg
agggccgegy
tgacgctcaa
cctggcgget
ctgttatggc
ctccaagctg
taactatcgt
tggtaattga
ggacaagttt
ctcagagaac
ttacgcgcag
agccctcctt

tttgttaatg

actggcttac
aaaaaggctg
ctcactgact
ggcggagatt
caaagccgtt
atcagtggtg
ccctcgtgeg
cgcgtttgtc
gactgtatgc
cttgagtcca
tttagaggag
tggtgactgc
cttcgaaaaa
accaaaacga
tgattagtat

acgtcaaaag

Artificial Sequence

pAdv164 sequence

tatgttggca
caccggtgcg
cgctacgctc
tcctggaaga
tttccatagg
gcgaaacccg
ctctcctgtt
tcattccacg
acgaaccccc
acccggaaag
ttagtcttga
gctcctccaa
ccgccctgeca
tctcaagaag
attcctatct

gatagcaaga

ctgatgaggg
tcagcagaat
ggtcgttcga
tgccaggaag
ctccgecccc
acaggactat
cctgcctttc
cctgacactc
cgttcagtcc
acatgcaaaa
agtcatgcgc
gccagttacc
aggcggtttt
atcatcttat
taaagttact

ctagaataaa

tgtcagtgaa
atgtgataca
ctgcggcgag
atacttaaca
ctgacaagca
aaagatacca
ggtttaccgg
agttccgggt
gaccgctgcg
gcaccactgg
cggttaaggc
tcggttcaaa
ttcgttttca
taatcagata
tttatgtgga

gctataaagc
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gtgcttcatg
ggatatattc
cggaaatggc
gggaagtgag
tcacgaaatc
ggcgtttccc
tgtcattccg
aggcagttcg
ccttatccgg
cagcagccac
taaactgaaa
gagttggtag
gagcaagaga
aaatatttct
ggcattaaca

aagcatataa

31

30

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



tattgcgttt
tggcaaacgg
aaaaaataat
ctgaagcaaa
cagcatctcc
ataagtatat
cagtgacaaa
agaaaaagaa
cgagcctaac
cagatgttct
ctaatcaaga
taaatacatt
caaaaattga
gtacagcatt
ggaaaatgca
aacctacaag
ttggagtgaa
tttatttgaa
ccgtaagcgg
ccttcaaagc
acctcggaga
gagttcccat
acaactcaga
atcactctgg
tcgagaccca
acctggaact
aggtgcaggg
tgcggattgt
atggagaccc
agctgcagct

cccagctctg

catctttaga
tatttggcat
gctagttttt
ggatgcatct
gcctgcaagt
acaaggattg
tgtgccgeca
gaaatccatc
ctatccaggt
ccctgtaaaa
caataaaata
agtggaaaga
ttatgatgac
taaagctgta
agaagaagtc
accttccaga
tgcagaaaat
attatcaact
aaaatctgtc
cgtaatttac
cttacgcgat
tgcttataca
atatattgaa
aggatacgtt
cctggacatg
cacctacctg
ctacgtgctc
gcgaggcacc
gctgaacaat
tcgaagcctc

ctaccaggac

P-78391-PC-SEQ-LISTING-18DEC15

agcgaatttc
tattaggtta
attacactta
gcattcaata
cctaagacgc
gattacaata
agaaaaggtt
aatcaaaata
gctctcgtaa
cgtgattcat
gttgtaaaaa
tggaatgaaa
gaaatggctt
aataatagct
attagtttta
tttttcggca
cctcctgecat
aattcccata
tcaggtgatg
ggaggttccg
attttgaaaa
acaaacttcc
acaacttcaa
gctcaattca
ctccgeccacc
cccaccaatg
atcgctcaca
cagctctttyg
accacccctg
acagagatct

acgattttgt

gccaatatta
aaaaatgtag
tattagttag
aagaaaattc
caatcgaaaa
aaaacaatgt
acaaagatgg
atgcagacat
aagcgaattc
taacactcag
atgccactaa
aatatgctca
acagtgaatc
tgaatgtaaa
aacaaattta
aagctgttac
atatctcaag
gtactaaagt
tagaactaac
caaaagatga
aaggcgctac
taaaagacaa
aagcttatac
acatttcttg
tctaccaggg
ccagcctgtc
accaagtgag
aggacaacta
tcacaggggc
tgaaaggagg
ggaagaatat

taattatcaa
aaggagagtg
tctaccaatt
aatttcatcc
gaaacacgcg
attagtatac
aaatgaatat
tcaagttgtg
ggaattagta
cattgatttg
atcaaacgtt
agcttatcca
acaattaatt
cttcggcgcea
ctataacgtg
taaagagcag
tgtggcgtat
aaaagctgct
aaatatcatc
agttcaaatc
ttttaatcga
tgaattagct
agatggaaaa
ggatgaagta
ctgccaggtg
cttcctgcag
gcaggtccca
tgccctggec
ctccccagga
ggtcttgatc

ccaggagttt
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aagagagggg
aaacccatga
gcgcaacaaa
atggcaccac
gatgaaatcg
cacggagatg
attgttgtgg
aatgcaattt
gaaaatcaac
ccaggtatga
aacaacgcag
aatgtaagtg
gcgaaatttg
atcagtgaag
aatgttaatg
ttgcaagcgc
ggccgtcaag
tttgatgctg
aaaaattctt
atcgacggca
gaaacaccag
gttattaaaa
attaacatcg
aattatgatc
gtgcagggaa
gatatccagg
ctgcagaggc
gtgctagaca
ggcctgeggag
cagcggaacc

gctggctgca

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
2520
2580
2640
2700
2760
2820



agaagatctt
acactgcccc
gttacctata
tgcaagtaat
tgggcatcag
tccaccataa
acccgcacca
gcctggectg
ggagactgct
accaggcgca
ctggcgcttt
ttccagtggc
tagacgaagc
tctgcctgac
actaatctag
aacagaacca
aagcaatgat
tactagatat
taaagcctga
tcgagaccca
gtaaacccat
tcaattaaga
tctaactaat
gaaactgtgc
atcactacca
atgattggcg
acatttacgc
tcatacacta
tttgatattc
gatttaggtt
gttttagaaa

aaaataatct

tgggagcctg
gctccagcca

catctcagca

ccggggacga
ctggctgggag

cacccacctc
agctctgctc
ccaccagctg
gcaggaaacg
gatgcggatc
tggcacagtc
catcaaagtg
atacgtgatg
atccacggtg
acccgggcca
gaaccagaaa
ttcgtgtgaa
aacgaaacaa
gaaactttaa
aaatttggta
tatatcgggt
aaaacttagt
taattttcgt
ttcatgacgg
agccaggtaa
gacgtggcgt
attggacacc
aaggacattc
acacggaaaa
ttatgcctac
cgccagtcta

cgcaaaatat

P-78391-PC-SEQ-LISTING-18DEC15

gcatttctgc
gagcagctcc
tggccggaca
attctgcaca
ctgcgctcac
tgcttcgtgce
cacactgcca
tgcgcccgag
gagctggtgg
ctgaaagaga
tacaagggca
ttgagggaaa
gctggtgtgg
cagctggtga
ctaactcaac
cagaacaagt
taatgcacga
cgaactgaat
ctgcgagect
aagtatttaa
ttttgagggy
tgattgcctt
aagaaaggag
cttgttaaag
aagtaaaggg
tgttctgact
aaacgtttat
tgaaaacaat
agaaactatt
gttaattatc
tgtgacttca

ccgagaatat

cggagagctt
aagtgtttga
gcctgcctga
atggcgccta
tgagggaact
acacggtgcc
accggccaga
ggcagcagaa
agccgctgac
cggagctgag
tctggatccc
acacatcccc
gctccccata
cacagcttat
gctagtagtg
aacattggag
aatcattgct
aaagaataca
taattgatta
ttactttatt
atttcaagtc
ttttgttgtg
aacagctgaa
tacaaattta
gctatttttg
tccgaagaag
cgttatggta
ttaagacaaa
tcagcaagcg
aaatctgata
aaatcagaat

tttggaaagt

tgatggggac
gactctggaa

cctcagcgtc
ctcgctgacc
gggcagtgga
ctgggaccag
ggacgagtgt
gatccggaag
acctagcgga
gaaggtgaag
tgatggggag
caaagccaac
tgtctcccgce
gccctatggc
gatttaatcc
ttagaaatgg
tattttttta
aaaaaagagc
ccaccaatca
aatcagatac
tttaagaaga
attcaacttt
tgaatatccc
aaaatagtaa
cgtatcgctc
cgattcacga
cgtatgcaga
tcaatacctt
atattttaac
aaggttatca
ttaaatctgt

ctttgccagt
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ccagcctcca
gagatcacag
ttccagaacc
ctgcaagggc
ctggccctca
ctctttcgga
gtgggcgagg
tacacgatgc
gcgatgccca
gtgcttggat
aatgtgaaaa
aaagaaatct
cttctgggca
tgcctcttag
caaatgagcc
aagaagaaaa
aaaagcgata
cacgaccagt
attaaagaag
ttaaatatct
taccaggcaa
gatcgtagct
ttttgttgta
aattcgctca
aaaaaaaagc
aaatcaagat
cgaaaaccgt
ctttattgat
aacagctatt
agcatatttt
caaagcagcc

tgatctaacg

2880
2940
3000
3060
3120
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
4680
4740



tgcaatcatt
aattaccgtt
ggctttactc
gaaccctggt
gggcgcaata
gaaacgtgcg
aaagaagtaa
gaatacatta
tttgtccgtc
ttgtcagaat
ccttatttag
ttagataaat
ggaagaaatg
ttaaaaaaag
cgtacattta
ctcgatttgt
atatctatga
caataaagga
ggaacttatt
catggaaata
ttcctgatcc
ttttcccttc
tacaggcacc
gctctcgect
acgcagctga
gatgccgaat
cgcgcagtgg
aaactgcatt
ccctttgecac
Cctctgttttt

accttttttc

ttgggattgc
attctttcaa
gttcaagtct
Ttaatctctt
gcgttatgtt
aatataatat
tcaaaattgt
ccattctttyg
aagggtggtt
ggaaagaaga
cgacgaccaa
tgctgaaggt
gtggcattca
aagaacgaga
ttcaagaaac
ttagctacga
tacgtgtttg
tttcttactt
gtacaggcca
tattcatccc
agctccacca
acaaggatgt
gtcccgatcc
tttctgatca
aacggtatct
ctgactgcat
accattagat
aagaaatagc
tttaaacgag

acaccaagtc

gtgtggcggg

P-78391-PC-SEQ-LISTING-18DEC15

tcgtatacca agaacggaca atgtagaatt ttttgatccc

agaatggcaa
aacggtttta
attgcacgaa
taccctctct
gtttgagttt
tagaagtgcc
caaagcttgg
taaattcaag
tttaatggct
aaaagagatt
actgaaggcg
acttgctagt
aagctatata
tctaaacaaa
tacaggctga
tttttctttg
ccattatact
cctcatagtt
cctgcecggec
taaattggtc
cggtcccttt
atgtgtcttt
gtttgacatg
cgtccgacat
taaaaaagcc
tctttaacgg
ctctttcttt
ggttgcggtc
tgttcatccc

ctgcctectyg

gattggtctt
agcggtacag
acgaaatttt
ttagcctact
aataatcgat
tattcagaaa
gtatcaagtg
aaaaaaagaa
tatattagcg
agagaagtgc
aatcaggaaa
gttaaatcat
aaggcgctga
ttggcagaac
aaataaaacc
ctggctagct
cccattttcc
aatggtttcg
tattaatgtg
catgcaaatt
caattttcgg
ttccgctgtyg
tgacagtgtc
gtcagcagac
ttttttcage
cagcggagca
ttcatccgct
aagaattgcc
cgtatcgacc

aagccattca

tcaaacaaac
aaggcaaaaa
caggagaaaa
ttagttcagg
tagatcaacc
actatcaagg
atttaaccag
gcgaacgtca
aaaaaagcga
taggcattcc
ttttctttaa
tgttgctatc
cagcttcgtt
gccccaaaac
cgcactatgc
taattgctta
aaaaacatac
agccttcctg
acttttgtgc
cggccggcaa
agccagccgt
tactcggctc
gaatgcaggg
gggcgaaggc
cggagtccag
atcagctctt
gtcgcaaaat
atcacgttct
ttcagatgaa

acagaataac
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agataataag
acaagtagat
gggtttagta
ctattcaatc
cttagaagaa
ggctaatagg
taaagattta
acgtgttcat
tgtatacaag
tgaacggaca
gattaaacca
gatcattaaa
taatttagaa
ggacccacaa
cattacattt
tatttacctg
ggggaacacg
caatctcatc
ccggcggata
ttttcaggcg
ccgcatagcc
cgtagctgac
taaatgccgg
catacatgcc
cggcgctgtt
taaagcgctc
gggtaaatac
gaacttcttc
aatgaagaga

ctgttaaggt

4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600



cacgtcatac
aggcgccttc
gcatgaagca
gtttgctttc
gacattttcc
tgtgctcatg
agaattaatt
atgagataat
<210> 87

<211> 9

<212> PRT
<213>

<220>
<223>

<400> 87

His Leu Tyr Gln Gly Cys Gln
1 5

Lys Ile Phe Gly Ser Leu Ala

Arg Leu Leu Gln Glu Thr Glu

<210> 88
<211> 9
<212> PRT
<213>
<220>
<223>
<400> 88
1

<210> 89
<211> 9
<212> PRT
<213>
<220>
<223>
<400> 89
1

<210> 90
<211> 55
<212> DNA
<213>

tcagcagcga
aatccctttt
cctgcgtcaa
acaactgcca
tttatcgcgg
gaaaactcct
ttatattgat

agctccaaag

Extracellular domain

Extracellular domain

5

Intracellular domain

5

P-78391-PC-SEQ-LISTING-18DEC15
ttgccacata ctccggggga accgcgccaa gcaccaatat

tgcgcagtga
gagcagcctt
tcaagtggac
acaagtcaat
ctcttttttc
taatactaag

gctaaagagg

Artificial Sequence

Artificial Sequence

Artificial Sequence

Artificial Sequence

aatcgcttca
tgctgtttct
atgttcaccg
ttccgeccac
agaaaatccc
tttacccagt

actataccaa

of the Her2/neu

val val

of the Her2/neu

Phe Leu

of the Her2/neu

Leu Vval

tccaaaatgg
gcatcaccat
atatgttttt
gtatctctgt
agtacgtaat
tttcacctaa

ctatttgtta
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ccacggccaa
gcccgtaggce
tcatattgct
aaaaaggttt
taagtatttg
aaaacaaatg

attaa

6660
6720
6780
6840
6900
6960
7020
7075



<220>
<223>

<400>

P-78391-PC-SEQ-LISTING-18DEC15

Reference

90

ggtcacagct gaggacggaa cacagcgttg tgagaaatgc agcaagccct gtgct

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

<220>
<223>

<400>

91

60

DNA

Artificial Sequence

Reference

91

cgagtgtgct atggtctggg catggagcac cttcgagggg cgagggccat caccagtgac

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

<220>
<223>

<400>

92

60

DNA

Artificial Sequence

Reference

92

aatgtccagg agtttgatgg ctgcaagaag atctttggga gcctggcatt tttgccggag

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

<220>
<223>

<400>

93

60

DNA

Artificial Sequence

Reference

93

agctttgatg gggacccctc ctccggcatt gctccgctga ggcctgagca gctccaagtg

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

<220>
<223>

<400>

94

60

DNA

Artificial Sequence

Reference

94

ttcgaaaccc tggaggagat cacaggttac ctgtacatct cagcatggcc agacagtctc

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

<220>
<223>

95

60

DNA

Artificial Sequence

Reference
Page 81

55

60

60

60

60



<400>

P-78391-PC-SEQ-LISTING-18DEC15
95

cgtgacctca gtgtcttcca gaaccttcga atcattcggg gacggattct ccacgatggc

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

<220>
<223>

<400>

96

60

DNA

Artificial Sequence

Reference

96

gcgtactcat tgacactgca aggcctgggg atccactcgc tggggctgcg ctcactgcgg

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

<220>
<223>

<400>

97

60

DNA

Artificial Sequence

Reference

97

gagctgggca gtggattggc tctgattcac cgcaacgccc atctctgctt tgtacacact

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

<220>
<223>

<400>

98

60

DNA

Artificial Sequence

Reference

98

gtaccttggg accagctctt ccggaaccca catcaggccc tgctccacag tgggaaccgg

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

<220>
<223>

<400>

99

60

DNA

Artificial Sequence

Reference

99

ccggaagagg attgtggtct cgagggcttg gtctgtaact cactgtgtgc ccacgggcac

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

<220>
<223>

<400>

100

59

DNA

Artificial Sequence

Reference

100

tgctgggggc cagggcccac ccagtgtgtc aactgcagtc atttccttcg gggccagga

Page 82

60

60

60

60

60

59



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

<220>
<223>

<400>

P-78391-PC-SEQ-LISTING-18DEC15

101

57

DNA

Artificial Sequence

Reference

101

cgcccagcgg agcaatgccc aaccaggctc agatgcggat cctaaaagag acggagc

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

<220>
<223>

<400>

102

60

DNA

Artificial Sequence

Reference

102

taaggaaggt gaaggtgctt ggatcaggag cttttggcac tgtctacaag ggcatctgga

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

<220>
<223>

<400>

103

60

DNA

Artificial Sequence

Reference

103

tcccagatgg ggagaatgtg aaaatccccg tggctatcaa ggtgttgaga gaaaacacat

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

<220>
<223>

<400>

104

60

DNA

Artificial Sequence

Reference

104

ctcctaaagc caacaaagaa attctagatg aagcgtatgt gatggctggt gtgggttctc

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

<220>
<223>

<400>

105

60

DNA

Artificial Sequence

Reference

105

cgtatgtgtc ccgcctcctg ggcatctgcc tgacatccac agtacagctg gtgacacagc

<210>

106
Page 83

57

60

60

60

60



<211>
<212>
<213>

<220>
<223>

<400>

P-78391-PC-SEQ-LISTING-18DEC15
60
DNA
Artificial Sequence

Reference

106

ttatgcccta cggctgcctt ctggaccatg tccgagaaca ccgaggtcgc ctaggctccc

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

<220>
<223>

<400>

107

60

DNA

Artificial Sequence

Reference

107

aggacctgct caactggtgt gttcagattg ccaaggggat gagctacctg gaggacgtgc

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

<220>
<223>

<400>

108

60

DNA

Artificial Sequence

Reference

108

ggcttgtaca cagggacctg gctgcccgga atgtgctagt caagagtccc aaccacgtca

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

<220>
<223>

<400>

109

60

DNA

Artificial Sequence

Reference

109

agattacaga tttcgggctg gctcggctgc tggacattga tgagacagag taccatgcag

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

<220>
<223>

<400>

110

60

DNA

Artificial Sequence

Reference

110

atgggggcaa ggtgcccatc aaatggatgg cattggaatc tattctcaga cgccggttca

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

111
60
DNA
Artificial Sequence
Page 84

60

60

60

60

60



P-78391-PC-SEQ-LISTING-18DEC15

<220>
<223> Reference

<400> 111
cccatcagag tgatgtgtgg agctatggag tgactgtgtg ggagctgatg acttttgggg

<210> 112
<211> 59
<212> DNA

<213> Artificial sequence

<220>
<223> Reference

<400> 112
ccaaacctta cgatggaatc ccagcccggg agatccctga tttgctggag aagggagaa

<210> 113
<211> 58
<212> DNA

<213> Artificial sequence

<220>
<223> Reference

<400> 113
cgcctacctc agcctccaat ctgcaccatt gatgtctaca tgattatggt caaatgtt

<210> 114
<211> 54
<212> DNA

<213> Artificial sequence

<220>
<223> Reference

<400> 114
ggatgattga ctctgaatgt cgcccgagat tccgggagtt ggtgtcagaa tttt

<210> 115
<211> 52
<212> DNA

<213> Artificial sequence

<220>
<223> Reference

<400> 115
cacgtatggc gagggacccc cagcgttttg tggtcatcca gaacgaggac tt

<210> 116
<211> 60
<212> DNA

<213> Artificial sequence

<220>
<223> Reference
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59

58

54

52



<400>

P-78391-PC-SEQ-LISTING-18DEC15
116

cccaggcaga accccagagg ggctgcggga gctgcagctt cgaagtctca cagagatcct

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

<220>
<223>

<400>

117

60

DNA

Artificial Sequence

Reference

117

gaagggagga gttttgatcc gtgggaaccc tcagctctgc taccaggaca tggttttgtg

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

<220>
<223>

<400>

118

60

DNA

Artificial Sequence

Reference

118

ccgggcctgt ccaccttgtg cccccgecctg caaagacaat cactgttggg gtgagagtcc

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

<220>
<223>

<400>

119

60

DNA

Artificial Sequence

Reference

119

ggaagactgt cagatcttga ctggcaccat ctgtaccagt ggttgtgccc ggtgcaaggg

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

<220>
<223>

<400>

120

60

DNA

Artificial Sequence

Reference

120

ccggctgeccc actgactgct gccatgagca gtgtgccgca ggctgcacgg gccccaagca
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60

60

60

60

60



