P-78709-PC-SEQ LISTING-02MAR16
SEQUENCE LISTING

<110> Advaxis, Inc.

<120> LISTERIA-BASED COMPOSITIONS COMPRISING A PEPTIDE MINIGENE
EXPRESSION SYSTEM AND METHODS OF USE THEREOF

<130> P-78709-PC

<150> LISTERIA-BASED COMPOSITIONS COMPRISING A PEPTIDE MINIGENE
EXPRESSION SYSTEM AND METHODS OF USE THEREOF

<151> 2015-03-03

<160> 72

<170> PatentIn version 3.5

<210> 1
<211> 529
<212> PRT

<213> Artificial sequence

<220>
<223> LLO protein

<400> 1

Met Lys Lys Ile Met Leu val Phe IT1e Thr Leu Ile Leu val Ser Leu
1 5 10 15

Pro ITe Ala Gln 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 ITle Glu Lys Lys His Ala Asp Glu Ile Asp Lys Tyr

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

145

Met

Asn

Tyr

Glu

Phe

225

Glu

Asn

Ala

Pro

Lys

305

Ala

Ile

Lys

Ile

Ile
385

Pro

Thr

val

Ala

Met

210

Lys

Gly

val

val

Pro

290

Leu

Ala

Asp

Leu
370

Ala

val

Asn

Asn

Gln

195

Ala

Ala

Lys

Asn

Thr

275

Ala

Ser

val

Lys

Glu

355

Lys

Tyr

Lys

Gln

Asn

180

Ala

Tyr

val

Met

val

260

Lys

Tyr

Thr

Ser

Asn

340

val

Lys

Thr

Arg

Asp

Ala

Tyr

Ser

Asn

Gln

245

Asn

Glu

Ile

Asn

Gly

Ser

Gln

Gly

Thr

Asp

Asn

val

Pro

Glu

Asn

230

Glu

Glu

Gln

Ser

Ser

310

Lys

Ser

Ala

Asn
390

Lys

Asn

Asn

Ser

215

Ser

Glu

Pro

Leu

Ser

295

His

Ser

Phe

Ile

Thr

375

Phe

P-78709-PC-SEQ LISTING-02MAR16
Ser Leu Thr Leu Ser Ile Asp Leu Pro

Ile

Thr

val

200

Gln

Leu

val

Thr

Gln

280

val

Ser

val

Lys

Asp

360

Phe

Leu

val

Leu

185

Ser

Leu

Asn

Ile

Arg

Ala

Ala

Thr

Ser

Ala

345

Gly

Asn

Lys

val
170

val

Ala

val

Ser

250

Pro

Leu

Tyr

Lys

Gly

val

Asn

Arg

Asp

155

Lys

Glu

Lys

Ala

Asn

235

Phe

Ser

Gly

Gly

val

315

Asp

Leu

Glu

Asn
395

Page

Asn

Arg

Ile

Lys

220

Phe

Lys

Arg

val

Arg

Lys

val

Tyr

Gly

Thr

380

Glu

2

Ala

Trp

Asp

Phe

Gly

Gln

Phe

Asn

285

Gln

Ala

Glu

Gly

Asp

Pro

Leu

Thr

Asn

190

Tyr

Gly

Ala

Phe

270

Ala

val

Ala

Leu

Gly

Leu

Gly

Ala

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

Asn

Ala

Asp

Pro

Ile
400



Lys Ash

Gly Lys

Ile Ser

Gln His
450

Thr Ser
465

Ala Lys

Asp Asp

Gly Thr

Glu

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

<220>
<223>

<400>

2

Asn

Ile

Lys

Ser

Glu

Arg

Thr
515

441
PRT
Artificial Sequence

N-terminal fragment of an LLO protein

2

Ser

Asn

420

Asp

Asn

Ile

Cys

Asn

500

Leu

Glu

405

Glu

Trp

Tyr

Thr

485

Leu

Tyr

Tyr

Asp

val

Ser

Leu

470

Gly

Pro

Pro

P-78709-PC-SEQ LISTING-02MAR16

Ile Glu Thr Thr Ser Lys Ala Tyr Thr

His

Asn

Glu

455

Pro

Leu

Leu

Lys

Ser

Tyr

440

Asn

Gly

Ala

val

Tyr
520

Met Lys Lys Ile Met Leu val Phe
1

5

Pro Ile Ala Gln Gln Thr Glu

Glu Asn Ser Ile Ser Ser val

35

Pro Lys Thr Pro Ile Glu Lys

50

55

Ala

Ala
40

Lys

Gly

425

Asp

Asn

Asn

Trp

410

Gly

Pro

Lys

Ala

Glu

490

Asn

Asn

Tyr

Glu

Ser

Arg

Trp

Arg

Lys

val

Gly

Lys

Asn

Trp

Asn

val

ITe Thr Leu Ile

10

Lys Asp Ala Ser
25

Pro Pro Ala Ser

His Ala Asp Glu

60

Page 3

Ala

Asn

445

Leu

Ile

Arg

Ile

Asp

Leu

Ala

Pro

45

Ile

Gln

430

Glu

Ala

Asn

Thr

Ser

510

Asn

val

Phe

30

Pro

Asp

415

Phe

His

val

val

495

Pro

Ser

15

Asn

Ala

Lys

Asp

Asn

val

Phe

Tyr

480

Ile

Trp

Ile

Leu

Lys

Ser

Tyr



Ile

65

Asp

Glu

Ala

Ala

Leu

145

Met

Asn

Tyr

Glu

Phe

225

Glu

Asn

Ala

Pro

Lys
305

Gln

Ala

Tyr

Asp

Leu

130

Pro

Thr

val

Ala

Met

210

Lys

Gly

val

val

Pro

290

Leu

Gly

val

Ile

115

val

val

Asn

Asn

Gln

195

Ala

Ala

Lys

Asn

Thr

275

Ala

Ser

Leu

Thr

val

100

Gln

Lys

Lys

Gln

Asn

180

Ala

Tyr

val

Met

val

260

Lys

Tyr

Thr

Asp

Asn

85

val

val

Ala

Arg

Asp

165

Ala

Tyr

Ser

Asn

Gln

245

Asn

Glu

Ile

Asn

Tyr

70

val

Glu

val

Asn

val

Ser

Glu

Asn

230

Glu

Glu

Gln

Ser

Ser
310

Pro

Lys

Asn

Ser

135

Ser

Lys

Asn

Asn

Ser

215

Ser

Glu

Pro

Leu

Ser

295

His

P-78709-PC-SEQ LISTING-02MAR16
Asn Lys Ash Ash val Leu val Tyr His

Pro

Lys

Ala

120

Glu

Leu

Ile

Thr

val

200

Gln

Leu

val

Thr

Gln

280

val

Ser

Arg

Lys

105

Ile

Leu

Thr

val

Leu

185

Ser

Leu

Asn

Ile

Arg

Ala

Ala

Thr

Lys

90

Lys

Ser

val

Leu

val

170

val

Ala

Ile

val

Ser

250

Pro

Leu

Tyr

Lys

75

Gly

Ser

Ser

Glu

Ser

155

Lys

Glu

Lys

Ala

Asn

235

Phe

Ser

Gly

Gly

val
315

Page

Tyr

Ile

Leu

Asn

140

Ile

Asn

Arg

Ile

Lys

220

Phe

Lys

Arg

val

Arg

Lys

4

Lys

Asn

Thr

125

Gln

Asp

Ala

Trp

Asp

Phe

Gly

Gln

Phe

Asn

285

Gln

Ala

Asp

Gln

110

Tyr

Pro

Leu

Thr

Asn

190

Tyr

Gly

Ala

Ile

Phe

270

Ala

val

Ala

Gly

95

Asn

Pro

Asp

Pro

Lys

175

Glu

Asp

Thr

Ile

Tyr

255

Gly

Glu

Tyr

Phe

Gly

80

Asn

Asn

Gly

val

Gly

160

Ser

Lys

Asp

Ala

Ser

240

Tyr

Lys

Asn

Leu

Asp
320



Ala Ala val

Ile Ile

Lys Asp

Ile Leu
370

Lys

Glu
355

Lys

Ile Ala Tyr

385

Lys Asnh
Gly Lys
Ile Ser

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

<220>
<223>

<400>

Met Lys
1

Pro Ile Ala

Glu Asn

Pro Lys
50

Ile Gln
65

Asn

Ile

3
416
PRT

Ser

Asn

340

val

Lys

Thr

Ser

Asn

420

Asp

Gly

Ser

Gln

Gly

Thr

Glu

405

Ile

Glu

Lys

Ser

Ile

Ala

Asn

390

Tyr

Asp

val

P-78709-PC-SEQ LISTING-02MAR16

Ser val ser Gly Asp val Glu Leu Thr

Phe

Ile

Thr

375

Phe

Ile

His

Asn

Artificial Sequence

LLO fragment

3

Lys

Ser

Thr

Gly

Ile

Gln

20

Ile

Pro

Leu

Met

5

Gln

Ser

Ile

Asp

Leu

Thr

Ser

Glu

Tyr
70

val

Glu

val

Lys

Asp

360

Phe

Leu

Glu

Ser

Tyr
440

Phe

Ala

Ala

40

Lys

Lys

Ala

345

Gly

Asn

Lys

Thr

Ile

Lys

Pro

His

Asn

330

val

Asn

Arg

Asp

Thr

410

Gly

Thr

10

Asp

Pro

Ala

Asn

Ile

Leu

Glu

Asn

395

Ser

Tyr

Leu

Ala

Ala

Asp

val
75

Tyr

Gly

Thr

380

Glu

Lys

val

Ile

Ser

Ser

Glu

60

Leu

Page 5

Gly

Asp

365

Pro

Leu

Ala

Ala

Leu

Ala

Pro

45

Ile

val

Gly

350

Leu

Gly

Ala

Tyr

Gln
430

val

Phe

30

Pro

Asp

Tyr

335

Ser

Arg

val

val

Thr

415

Phe

Ser

15

Asn

Ala

Lys

His

Asn

Ala

Asp

Pro

Ile

400

Asp

Asn

Leu

Lys

Ser

Tyr

Gly
80



Asp

Glu

Ala

Ala

Leu

145

Met

Asn

Tyr

Glu

Phe

225

Glu

Asn

Ala

Pro

Lys

305

Ala

Ala

Tyr

Asp

Leu

130

Pro

Thr

val

Ala

Met

210

Lys

Gly

val

val

Pro

290

Leu

Ala

val

Ile

115

val

val

Asn

Asn

Gln

195

Ala

Ala

Lys

Asn

Thr

275

Ala

Ser

val

Thr

val

100

Gln

Lys

Lys

Gln

Asn

180

Ala

Tyr

val

Met

val

260

Lys

Tyr

Thr

Ser

Asn

85

val

val

Ala

Arg

Asp

165

Ala

Tyr

Ser

Asn

Gln

245

Asn

Glu

Ile

Asn

Gly

val

Glu

val

Asn

val

Ser

Glu

Asn

230

Glu

Glu

Gln

Ser

Ser

310

Lys

Lys

Asn

Ser

135

Ser

Lys

Asn

Asn

Ser

215

Ser

Glu

Pro

Leu

Ser

295

His

Ser

P-78709-PC-SEQ LISTING-02MAR16
Pro Pro Arg Lys Gly Tyr Lys Asp Gly
90 95

Lys

Ala

120

Glu

Leu

Thr

val

200

Gln

Leu

val

Thr

Gln

280

val

Ser

val

Lys

105

Ile

Leu

Thr

val

Leu

185

Ser

Leu

Asn

Ile

Arg

Ala

Ala

Thr

Ser

Lys

Ser

val

Leu

val

170

val

Ala

val

Ser

250

Pro

Leu

Tyr

Lys

Gly

Ser

Ser

Glu

Ser

155

Lys

Glu

Lys

Ala

Asn

235

Phe

Ser

Gly

Gly

val

315

Asp

Page

Ile

Leu

Asn

140

Ile

Asn

Arg

Ile

Lys

220

Phe

Lys

Arg

val

Arg

Lys

val

6

Asn

Thr

125

Gln

Asp

Ala

Trp

Asp

Phe

Gly

Gln

Phe

Asn

285

Gln

Ala

Glu

Gln

110

Tyr

Pro

Leu

Thr

Asn

190

Tyr

Gly

Ala

Phe

270

Ala

val

Ala

Leu

Asn

Pro

Asp

Pro

Lys

175

Glu

Asp

Thr

Ile

Tyr

255

Gly

Glu

Tyr

Phe

Thr
335

Asn

Asn

Gly

val

Gly

160

Ser

Lys

Asp

Ala

Ser

240

Tyr

Lys

Asn

Leu

Asp

320

Asn



P-78709-PC-SEQ LISTING-02MAR16

Ile Ile Lys Asn Ser Ser Phe Lys Ala val Ile Tyr Gly Gly Ser Ala
340 345 350

Lys Asp Glu val Gln Ile Ile Asp Gly Asn Leu Gly Asp Leu Arg Asp

355 360 365
ITe Leu Lys Lys Gly Ala Thr Phe Asn Arg Glu Thr Pro Gly val Pro
370 375 380

Ile Ala Tyr Thr Thr Asn Phe Leu Lys Asp Ash Glu Leu Ala val Ile

385 390 395 400

Lys Asn Asn Ser Glu Tyr Ile Glu Thr Thr Ser Lys Ala Tyr Thr Asp

405 410 415

<210> 4

<211> 25

<212> PRT

<213> Artificial sequence

<220>

<223> LLO signal peptide

<400> 4

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

1 5 10 15

Pro IT1e Ala GIn GIn Thr Glu Ala Lys
20 25

<210> 5

<211> 639

<212> PRT

<213> Artificial sequence

<220>

<223> Sequence ecoding an ActA protein

<400> 5

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

Page 7



Arg

65

val

Ala

Asn

Gln

Ile

145

Ser

Ala

Met

Gln

Ser

Glu

Ala

Thr

Glu

Arg

Glu

Ala

val

130

Lys

Leu

Lys

Gln

Pro

210

val

Asp

Glu

Leu

Pro

290

Asp

val

Asn

Lys

Ala

115

Glu

Lys

Thr

Glu

Ser

195

Phe

Arg

Lys

Glu

Arg

Ala

Glu

Ser

Thr

Gly

Ile

Arg

Arg

Tyr

Ser

180

Ala

Phe

Asp

Ser

val

260

Leu

Thr

Glu

Ser

Asn

85

Pro

Asn

Arg

Arg

Pro

165

val

Asp

Pro

Lys

Ala

245

Asn

Ala

Ser

Leu

Arg

70

Lys

Asn

Glu

His

Lys

150

Asp

Ala

Glu

Lys

Ile

230

Gly

Ala

Leu

Glu

Arg

P-78709-PC-SEQ LISTING-02MAR16

Asp Ile Lys

Ala

Ile

Glu

Pro

135

Ala

Lys

Asp

Ser

val

215

Asp

Leu

Ser

Pro

Pro

295

Leu

Asp

Asn

Ala

120

Gly

Ile

Pro

Ala

Ser

200

Phe

Glu

Asp
Glu
280

Ser

Ala

Leu

Asn

105

Ser

Leu

Ala

Thr

Ser

185

Pro

Lys

Asn

Asp

Phe

265

Thr

Ser

Leu

Glu Leu Glu Lys Ser Asn

75

Ile Ala
90

Asn Asn

Gly Ala

Pro Ser

Ser Ser

155

Lys val
170

Glu Ser

Gln Pro

Lys Ile

Pro Glu

235

Gln Leu

250

Pro Pro

Pro Met

Phe Glu

Pro Glu
Page

Met

Ser

Asp

Asp

140

Asp

Asn

Asp

Leu

Lys

220

val

Leu

Pro

Leu

Phe

300

Thr

Leu

Glu

Arg

Ser

Ser

Lys

Leu

Lys

205

Asp

Lys

Thr

Pro

Leu

285

Pro

Pro

Lys

Gln

110

Pro

Ala

Glu

Lys

Asp

190

Ala

Ala

Lys

Lys

Thr

270

Gly

Pro

Met

Glu

95

Thr

Ala

Ala

Leu

Lys

175

Ser

Asn

Gly

Ala

Lys

255

Asp

Phe

Pro

Leu

Lys

80

Lys

Glu

Ile

Glu

Glu

160

val

Ser

Gln

Lys

Ile

240

Lys

Glu

Asn

Pro

Leu



305

Gly

Pro

Ser

Ala

Thr

385

Phe

Thr

Thr

Ala

val

Leu

Pro

Pro
545

Phe

Pro

Leu

Ile

370

Glu

Ser

Thr

Gly

Ser

450

Arg

Ser

Thr

Pro

Phe

530

Ser

Asn

Pro

Asp

Asn

Glu

Ser

Glu

Lys

435

Ser

Ala

Gln

Lys

Ala

515

Ile

Leu

Ala

Thr

340

Ser

Arg

Glu

Leu

Glu

420

His

Pro

Leu

Pro

Lys

Thr

Glu

Pro

Pro
325

Glu

Ser

Leu

Asn

405

Glu

Ser

val

Leu

485

Pro

Lys

Lys

val

310

Ala

Asp

Phe

Ser

Asn

390

Ser

Ile

Arg

Pro

Ser

470

Asn

Thr

Pro

Gln

Ile
550

Thr

Glu

Thr

Gln

375

Gly

Gly

Asp

Asn

Ser

455

Asp

val

Pro

Gln

Ala

535

Gln

P-78709-PC-SEQ LISTING-02MAR16

Ser

Leu

Arg

Asn

Arg

Asp

Arg

Ala

440

Leu

Phe

val

Glu

520

Glu

Lys

Glu

Glu

345

Gly

Phe

Gly

Phe

Leu

425

Gly

Ser

Thr

Asn

Lys

Thr

Thr

Glu

315

Pro Ser

330

Ile Ile

Asp Leu

Ser Asp

Gly Arg

Thr Asp

410

Ala Asp

Phe Leu

Pro Lys

Lys Lys

Lys Lys

Thr Ala

val Leu

Asnh Lys

Ala Thr

555

Page

Ser Phe Glu

Arg

Ala

Phe

380

Pro

Asp

Leu

Pro

val

460

Thr

Thr

Pro

Arg

Gln

540

Glu

9

Glu

Ser

365

Pro

Thr

Glu

Arg

Leu

445

Ser

Pro

Thr

Lys

Glu

525

Ser

Ser

Thr

350

Leu

Pro

Ser

Asn

430

Asn

Lys

Phe

Thr

Leu

510

Asn

Ile

Asp

Phe
335

Ala

Arg

Glu

Ser

415

Arg

Pro

Lys

Lys

Ala

Lys

Asn

Lys

320

Pro

Ser

Asn

Pro

Glu

400

Glu

Gly

Phe

Ser

Asn

480

Thr

Glu

Thr

Met

Glu
560



Glu Met Lys

Ala Asn Asn

Ile
595

Lys Leu

Gly Asn His

610

Ser Leu

625

Gly

<210> 6

<211> 1170
<212> DNA
<213>

<220>
<223>

<400> 6
atgcgtgcga

atatttgcag
aaaacagaag
gtaagttcac
gcagacctaa
aacagtgaac
gctatacaag
aaaagaagga
aaaccaacaa
agtgacttag
aaccaacaac
cgtgataaaa
ttaattgacc
ccaccaccta
tttaatgctc
gaagagttaa

acatcggaac

Gln
565

Pro

Ala
580

Asn
Ala Lys
Thr

Thr

Ala Phe

Thr

Gly

Ser

Leu

Ile

P-78709-PC-SEQ LISTING-02MAR16

600

615

630

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

cgagctcgtt

Artificial Sequence

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

cgaatttcca

570

635

590

605

620

Glu Glu Lys Met val Glu Glu Ser Glu Ser

575

Lys Asn Arg Ser Ala Gly Ile Glu Glu Gly
585
Ala Glu Asp Glu Lys Ala Lys Glu Glu Pro

Ile Leu Ala Met Leu Ala Ile Gly val Phe

Lys Ile ITe Gln Leu Arg Lys Asn Asnh

Recombinant nucleotide encoding a truncated ActA protein

gccaattgca ttacgattaa ccccgacata

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

ccgcctccaa

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

cagaagatga

Page 10

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

actagaaatc

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

1020



P-78709-PC-SEQ LISTING-02MAR16

atccgggaaa cagcatcctc gctagattct agttttacaa gaggggattt agctagtttg 1080
agaaatgcta ttaatcgcca tagtcaaaat ttctctgatt tcccaccaat cccaacagaa 1140
gaagagttga acgggagagg cggtagacca 1170
<210> 7

<211> 639

<212> PRT

<213> Artificial sequence

<220>
<223> ActA protein

<400> 7
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 Glu Glu Leu Glu Lys Ser Asnh Lys
65 70 75 80

val Lys Asn Thr Asn Lys Ala Asp Leu Ile Ala Met Leu Lys Ala Lys
85 90 95

Ala Glu Lys Gly Pro Asn Asn Asn Ash Ash Ash Gly Glu Gln Thr Gly
100 105 110

Asn val Ala Ile Asn Glu Glu Ala Ser Gly val Asp Arg Pro Thr Leu
115 120 125

Gln val Glu Arg Arg His Pro Gly Leu Ser Ser Asp Ser Ala Ala Glu
130 135 140

ITe Lys Lys Arg Arg Lys Ala Ile Ala Ser Ser Asp Ser Glu Leu Glu
145 150 155 160

Ser Leu Thr Tyr Pro Asp Lys Pro Thr Lys Ala Ash Lys Arg Lys val
165 170 175

Ala Lys Glu Ser val val Asp Ala Ser Glu Ser Asp Leu Asp Ser Ser
180 185 190
Page 11



Met

Lys

Ser

Glu

Ala

Thr

305

Gly

Pro

Ser

Ala

Thr

385

Phe

Thr

Thr

Gln

Pro

210

val

Asp

Glu

Leu

Pro

290

Asp

Phe

Pro

Leu

Ile

370

Glu

Ser

Thr

Gly

Ser

195

Phe

Arg

Lys

Glu

Arg

Thr

Glu

Asn

Pro

Asp

355

Asn

Glu

Ser

Glu

Lys

Ala

Phe

Asp

Ser

val

260

Leu

Pro

Glu

Ala

Thr

340

Ser

Arg

Glu

Leu

Glu

420

His

Asp

Pro

Lys

Ala

245

Asn

Ala

Ser

Leu

Pro

325

Glu

Ser

His

Leu

Asn

405

Glu

Ser

Glu

Lys

Ile

230

Gly

Ala

Leu

Glu

Arg

310

Ala

Asp

Phe

Ser

Asn

390

Ser

Ile

Arg

Ser

val

215

Asp

Leu

Ser

Pro

Pro

295

Leu

Thr

Glu

Thr

Glu

375

Gly

Gly

Asp

Asn

P-78709-PC-SEQ LISTING-02MAR16

Thr Pro Gln Pro Leu

200

Phe

Glu

Ile

Asp

Glu

280

Ser

Ala

Ser

Leu

Ser

360

Asn

Arg

Asp

Arg

Ala

Lys

Asn

Asp

Phe

265

Thr

Ser

Leu

Glu

Glu

345

Gly

Phe

Gly

Phe

Leu

425

Gly

Lys Ile

Pro Glu
235

Gln Leu
250

Pro Pro
Pro Met
Phe Glu
Pro Glu

315
Pro Ser

330

Ile Met

Asp Leu

Ser Asp

Gly Arg

Thr Asp

410

Ala Asp

Phe Leu

Lys

220

val

Leu

Pro

Leu

Phe

300

Thr

Ser

Arg

Ala

Phe

380

Pro

Asp

Leu

Pro

Page 12

Lys Ala Asn

205

Asp

Lys

Thr

Pro

Leu

285

Pro

Pro

Phe

Glu

Ser

365

Pro

Thr

Glu

Arg

Leu

Ala

Lys

Lys

Thr

270

Gly

Pro

Met

Glu

Thr

350

Leu

Pro

Ser

Asn

Gly

Ala

Lys

255

Asp

Phe

Pro

Leu

Phe

335

Ala

Arg

Ile

Glu

Ser

415

Arg

Pro

Gln

Lys

Ile

240

Lys

Glu

Asn

Pro

Leu

320

Pro

Pro

Ser

Pro

Glu

400

Glu

Gly

Phe



Ile Ser
450

Ala Pro
465

Pro Ser

val Thr

Leu Pro

Pro Phe

530

Pro Ser

545

Glu Met

Ala Asn

Lys Leu

Gly Asn
610

435

Ser

Ala

Gln

Lys

Ala

515

Ile

Leu

Lys

Asn

Ile
595

Ser Leu Gly

625

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

<220>
<223>

<400>

8
3

90

PRT
Artificial Sequence

Pro

Leu

Pro

Glu

Pro

Pro

Ala

580

Ala

Thr

Ala

val

Ile

Leu

485

Pro

Lys

Lys

val

Gln

565

Asn

Lys

Thr

Phe

Pro

Ser

470

Asn

Thr

Pro

Gln

Ile

550

Thr

Gly

Ser

Leu

Ile
630

Ser

455

Asp

val

Pro

Gln

Ala

535

Gln

Glu

Lys

Ala

Ile

615

Lys

P-78709-PC-SEQ LISTING-02MAR16

440

Leu

Ile

Phe

val

Glu

520

Glu

Lys

Glu

Asn

Glu

600

Leu

Ile

Truncated ActA protein

8

Thr

Thr

Asn

Thr

Glu

Lys

Arg

Asp

Ala

Ile

Pro Lys

Lys Lys

475

Lys Lys

Thr Ala

val Leu

Asnh Lys

Ala Thr

555

Met val

570

Ser Ala

Glu Lys

Met Leu

Gln Leu
635

445

val Pro Lys

460

Ala

Thr

Pro

Arg

Gln

540

Glu

Glu

Gly

Ala

Ala

620

Arg

Pro

Thr

Lys

Glu

525

Ser

Ser

Glu

Ile

Lys

Ile

Lys

Phe

Thr

Leu

510

Asn

Ile

Asp

Ser

Glu

590

Glu

Gly

Asn

Ile Ser

Lys Ash

480

Lys Thr

Ala Glu

Lys Thr

Asn Met

Lys Glu

560

Glu Ser

575

Glu Gly

Glu Pro

val Phe

Asn

Met Arg Ala Met Met val val Phe Ile Thr Ala Asn Cys Ile Thr Ile

1

5

10

Page 13
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Asn

Asn

val

Asp

65

Ala

Ile

Glu

Pro

Ala

145

Lys

Asp

Ser

val

Ser

Pro

Thr

Asn

50

Asp

Asn

Ala

Pro

Ala

Ser

Phe

210

Glu

Asp

Asp

Asp

35

Thr

Lys

Leu

Asn

Ser

115

Leu

Ala

Thr

Ser

Pro

195

Lys

Asn

Asp

Phe

Ile

20

Glu

Gly

Glu

Ile

Asn

100

Gly

Pro

Ser

Lys

Glu

180

Gln

Lys

Pro

Gln

Pro

Ile

Trp

Pro

Leu

Ala

85

Asn

Ala

Ser

Ser

val

165

Ser

Pro

Glu

Leu
245

Pro

Phe

Glu

Arg

Glu

70

Met

Ser

Asp

Asp

Asp

Leu

Lys

val

230

Leu

Pro

P-78709-PC-SEQ LISTING-02MAR16

Ala Ala Thr Asp Ser Glu Asp Ser Ser

Glu

Tyr

55

Lys

Leu

Glu

Arg

Ser

135

Ser

Lys

Leu

Lys

Asp

Lys

Thr

Pro

Glu

40

Glu

Ser

Lys

Gln

Pro

120

Ala

Glu

Lys

Asp

Ala

200

Ala

Lys

Lys

Thr

25

Lys

Thr

Asn

Glu

Thr

105

Ala

Ala

Leu

Lys

Ser

185

Asn

Gly

Ala

Lys

Asp

Thr

Ala

Lys

Lys

90

Glu

Ile

Glu

Glu

val

170

Ser

Gln

Lys

Ile

Lys
250

Glu

Arg

val

75

Ala

Asn

Gln

Ile

Ser

155

Ala

Met

Gln

Trp

val

235

Ser

Glu

Glu

60

Arg

Glu

Ala

val

Lys

140

Leu

Lys

Gln

Pro

val

220

Asp

Glu

Glu Glu Leu
Page 14

Gln

45

val

Asn

Lys

Ala

Glu

125

Lys

Thr

Glu

Ser

Phe

205

Arg

Lys

Glu

Arg

30

Pro

Ser

Thr

Gly

Ile

110

Arg

Arg

Tyr

Ser

Ala

190

Phe

Asp

Ser

val

Leu

Ser

Ser

Asn

Pro

95

Asn

Arg

Arg

Pro

val

175

Asp

Pro

Lys

Ala

Asn

255

Ala

Leu

Glu

Arg

Lys

80

Asn

Glu

Lys

Asp

160

Ala

Glu

Lys

Ile

Gly

240

Ala

Leu



P-78709-PC-SEQ LISTING-02MAR16
260 265 270

Pro Glu Thr Pro Met Leu Leu Gly Phe Asn Ala Pro Ala Thr ser Glu
275 280 285

Pro Ser Ser Phe Glu Phe Pro Pro Pro Pro Thr Asp Glu Glu Leu Arg
290 295 300

Leu Ala Leu Pro Glu Thr Pro Met Leu Leu Gly Phe Asn Ala Pro Ala
305 310 315 320

Thr ser Glu Pro Ser Ser Phe Glu Phe Pro Pro Pro Pro Thr Glu Asp
325 330 335

Glu Leu Glu ITe Ile Arg Glu Thr Ala Ser Ser Leu Asp Ser Ser Phe
340 345 350

Thr Arg Gly Asp Leu Ala Ser Leu Arg Asn Ala Ile Asnh Arg His Ser
355 360 365

Gln Asn Phe Ser Asp Phe Pro Pro Ile Pro Thr Glu Glu Glu Leu Asn
370 375 380

Gly Arg Gly Gly Arg Pro

385 390
<210> 9

<211> 100

<212> PRT

<213> Artificial sequence

<220>
<223> Truncated ActA protein

<400> 9
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
55 60

Arg Glu val Ser Ser Arg Asp Ile Lys Glu Leu Glu Lys Ser Ash Lys
65 70 75 80
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P-78709-PC-SEQ LISTING-02MAR16

val Arg Asn Thr Asn Lys Ala Asp Leu Ile Ala Met Leu Lys Glu Lys
85 90 95

Ala Glu Lys Gly

100
<210> 10
<211> 390
<212> PRT

<213> Artificial sequence

<220>
<223> Truncated ActA protein

<400> 10
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

Lys Pro Thr Lys val Asn Lys Lys Lys Val Ala Lys Glu Ser val Ala
165 170 175

Page 16



Asp

Ser

val

Ser

Pro

Pro

Leu

305

Thr

Glu

Thr

Gln

Gly

Ala Ser

Ser

Phe

210

Glu

Asp

Glu

Ser
290

Pro

195

Lys

Asn

Asp

Phe

Thr

275

Ser

Ala Leu

Ser

Leu

Arg

Asn

370

Arg

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

<220>

Glu

Glu

Gly

Phe

Gly

11
100
PRT

Glu

180

Gln

Lys

Pro

Gln

Pro

260

Pro

Phe

Pro

Pro

Ile

340

Asp

Ser

Gly

Ser

Pro

Glu

Leu

245

Pro

Met

Glu

Glu

Ser

325

Leu

Asp

Arg

Asp

Leu

Lys

val

230

Leu

Pro

Leu

Phe

Thr

310

Ser

Arg

Ala

Phe

Pro
390

P-78709-PC-SEQ LISTING-02MAR16

Leu Asp Ser Ser Met Gln Ser Ala Asp

Lys

Asp

215

Lys

Thr

Pro

Leu

Pro

295

Pro

Phe

Glu

Ser

Pro
375

Artificial Sequence

Ala

200

Ala

Lys

Lys

Thr

Gly

Pro

Met

Glu

Thr

Leu

360

Pro

185

Asn

Gly

Ala

Lys

Asp

265

Phe

Pro

Leu

Phe

Ala

345

Arg

Ile

Gln Gln

Lys Trp

Ile val

235

Lys Ser

Glu Glu

Asn Ala

Pro Thr

Leu Gly

Pro Pro

330

Ser Ser

Asn Ala

Pro Thr

Pro

val

220

Asp

Glu

Leu

Pro

Asp

Phe

Pro

Leu

Ile

Glu
380

Page 17

Phe

205

Arg

Lys

Glu

Arg

Ala

285

Glu

Asn

Pro

Asp

Asn

365

Glu

190

Phe

Asp

Ser

val

Leu

270

Thr

Glu

Ala

Thr

Ser

350

Arg

Glu

Pro

Lys

Ala

Asn

255

Ala

Ser

Leu

Pro

Glu

335

Ser

Leu

Glu

Lys

Ile

Leu

Glu

Arg

Ala

320

Asp

Phe

Ser

Asn



P-78709-PC-SEQ LISTING-02MAR16
<223> Truncated 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
85 90 95

Ala Glu Lys Gly

<210> 12
<211> 93
<212> PRT

<213> Artificial sequence

<220>
<223> Truncated ActA protein

<400> 12
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 ITe Asn Glu Glu Ala Ser Gly
Page 18



85
<210> 13
<211> 124
<212> PRT

<213> Artificial sequence

<220>

P-78709-PC-SEQ LISTING-02MAR16
90

<223> Truncated ActA protein

<400> 13

Met Arg Ala Met Met val val Phe

1 5

Asn Pro Asp Ile Ile
20

Asn Thr Asp Glu Trp
35

val Asn Thr Gly Pro
50

Asp Ile Glu Glu Leu

65
Ala Asp Leu Ile Ala
85
Asn Ash Asn Ash Asn
100

Glu Ala ser Gly val
115

<210> 14

<211> 101

<212> PRT

Phe

Glu

Arg

Glu

70

Met

Gly

Asp

Ala

Glu

Tyr

55

Lys

Leu

Glu

Arg

<213> Artificial sequence

<220>

Ala

Glu

40

Glu

Ser

Lys

Gln

Pro
120

<223> Truncated ActA protein

<400> 14

1

Ile

Thr

25

Lys

Thr

Asn

Ala

Thr

105

Thr

Thr

10

Asp

Thr

Ala

Lys

Lys

Gly

Leu

10

Ala

Ser

Glu

Arg

val

75

Ala

Asn

Gln

Asn

Glu

Glu

Glu

60

Lys

Glu

val

val

Cys

Asp

Gln

45

val

Asn

Lys

Ala

Ile

Ser

30

Pro

Ser

Thr

Gly

Ile
110

Thr

15

Ser

Ser

Ser

Asn

Pro

95

Asn

15

Ile

Leu

Glu

Arg

Lys

Asn

Glu

Ala Thr Asp Ser Glu Asp Ser Ser Leu Ash Thr Asp Glu Trp Glu Glu
5

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

20

25
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Glu Thr

Ser Asn
50

Ala Arg
35

Lys val

Lys Ala Lys Ala

65

Gln Thr

Pro Thr

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

<220>
<223>

<400>

Ala Thr
1

Glu Lys

Glu Thr

Ser Asn
50

Gly Asn

Leu Gln
100

15
200
PRT

Glu

Lys

Glu

val

85

val

val

Asn

Lys

70

Ala

P-78709-PC-SEQ LISTING-02MAR16

Ser Ser Arg
40

Thr Asn Lys
55

Gly Pro Asn

Ile Asn Glu

Artificial Sequence

Truncated ActA protein

15

Asp Ser

Thr Glu
20

Ala Arg
35

Lys val

Lys Ala Lys Ala

65

Gln Thr

Pro Thr

Gly Asn

Leu Gln
100

Ala Ala Glu Ile

Glu Leu

115

Glu Ser

Glu

5

Glu

Glu

Lys

Glu

val

85

val

Lys

Leu

Asp

Gln

val

Asn

Lys

70

Ala

Glu

Lys

Thr

Ser Ser Leu

Pro Ser Glu
25

Ser Ser Arg
40

Thr Asn Lys
55

Gly Pro Asn
ITe Asn Glu
Arg Arg His

105

Arg Arg Lys
1

Tyr Pro Asp

Asp Ile Glu Glu Leu Glu
45

Ala Asp Leu Ile Ala Met
60

Asn Asn Asn Asnh Ash Gly
75

Glu Ala ser Gly val Asp
90 95

Asn Thr Asp Glu Trp Glu
10 15

val Asn Thr Gly Pro Arg
30

Asp Ile Glu Glu Leu Glu
45

Ala Asp Leu Ile Ala Met
60

Asn Asn Asn Asnh Ash Gly
75

Glu Ala ser Gly val Asp
90 95

Pro Gly Leu Ser Ser Asp
110

Ala Ile Ala Ser Ser Asp
125

Lys Pro Thr Lys Ala Asn
Page 20

Lys

Leu

Glu

80

Arg

Glu

Tyr

Lys

Leu

Glu

80

Arg

Ser

Ser

Lys



P-78709-PC-SEQ LISTING-02MAR16
130 135 140

Arg Lys val 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 Glnh 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

Ala Gly Lys Trp val Arg Asp Lys

195 200
<210> 16
<211> 303
<212> PRT

<213> Artificial sequence

<220>
<223> Truncated ActA protein

<400> 16
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 Asn 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

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
Page 21



Arg Lys

Asp Ser

Ala Asn

Ala Gly

val

Ser

Gln

Lys
195

Lys Ala Ile

210

Lys Lys
225

Thr Asp

Gly Phe

Pro Pro

Met Leu
290

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

<220>
<223>

<400>

1

Lys

Glu

Asn

Pro
275

Leu

17
370
PRT

Ala

Met

Lys

180

Trp

val

Ser

Glu

Ala

260

Thr

Gly

Lys

Gln

165

Pro

val

Asp

Glu

Leu

245

Pro

Asp

Phe

Glu

150

Ser

Phe

Arg

Lys

Glu

230

Arg

Thr

Glu

Asn

P-78709-PC-SEQ LISTING-02MAR16

Sser val val Asp Ala Ser Glu Sser

Ala

Phe

Asp

Ser

215

val

Leu

Pro

Glu

Ala
295

Artificial Sequence

Asp

Pro

Lys

200

Ala

Asn

Ala

Ser

Leu

280

Pro

Truncated ActA protein

17

Ala Thr Asp Ser Glu Asp Ser Ser
5

Glu Lys Thr Glu Glu GIn Pro Ser

20

Glu Ser
170

Lys Vval
185

Ile Asp

Gly Leu

Ala ser

Leu Pro

250

Glu Pro
265

Arg Leu

Ala Thr

155

Thr

Phe

Glu

Ile

Asp

Glu

Ser

Ala

Ser

Pro

Lys

Asn

Asp

220

Phe

Thr

Ser

Leu

Glu
300

Leu Asn Thr Asp

10

Glu val Asn Thr

25

Glu Thr Ala Arg Glu val Ser Ser Arg Asp Ile Glu

35

40

Page 22

Gln

Lys

Pro

205

Gln

Pro

Pro

Phe

Pro

285

Pro

Glu

Gly

Pro

Ile

190

Glu

Leu

Pro

Met

Glu

270

Glu

Ser

Trp

Asp

Leu

175

Lys

val

Leu

Pro

Leu

255

Phe

Thr

Ser

Glu
15

Leu

160

Lys

Asp

Lys

Thr

Pro

240

Leu

Pro

Pro

Glu

Pro Arg Tyr

30

Glu Leu Glu Lys

45



Ser

Lys

Gln

Pro

Ala

Glu

Asp

Ala

Ala

Lys

Lys

Thr

Gly

Pro

Met

Asn

50

Ala

Thr

Thr

Ala

Leu

130

Lys

Ser

Asn

Gly

Ala

210

Lys

Asp

Phe

Pro

Leu
290

Lys

Lys

Gly

Leu

Glu

115

Glu

val

Ser

Gln

Lys

195

Ile

Lys

Glu

Asn

Pro

275

Leu

val

Ala

Asn

Gln

100

Ile

Ser

Ala

Met

Lys

Trp

val

Ser

Glu

Ala

260

Thr

Gly

Lys

Glu

val

85

val

Lys

Leu

Lys

Gln

165

Pro

val

Asp

Glu

Leu

245

Pro

Asp

Phe

Asn

Lys

Ala

Glu

Lys

Thr

Glu

150

Ser

Phe

Arg

Lys

Glu

230

Arg

Thr

Glu

Asn

P-78709-PC-SEQ LISTING-02MAR16

Thr Asn Lys Ala Asp Leu Ile Ala Met

55

Gly

Ile

Arg

Arg

Tyr

135

Ser

Ala

Phe

Asp

Ser

215

val

Leu

Pro

Glu

Ala
295

Pro

Asn

Arg

Arg

Pro

val

Asp

Pro

Lys

Ala

Asn

Ala

Ser

Leu

280

Pro

Asn

Glu

His

105

Lys

Asp

val

Glu

Lys

Ile

Gly

Ala

Leu

Glu

265

Arg

Ala

60

Asn Asn Asn
75

Glu Ala ser
90

Pro Gly Leu

Ala Ile Ala

Lys Pro Thr
140

Asp Ala Ser
155

Ser Thr Pro
170

val Phe Lys

Asp Glu Asn

Leu ITe Asp

Ser Asp Phe
235

Pro Glu Thr
250

Pro Ser Ser

Leu Ala Leu

Thr Ser Glu
300
Page 23

Asn

Gly

Ser

Ser

125

Lys

Glu

Gln

Lys

Pro

205

Gln

Pro

Pro

Phe

Pro

285

Pro

Asn

val

Ser

110

Ser

Ala

Ser

Pro

Ile

190

Glu

Leu

Pro

Met

Glu

270

Glu

Ser

Gly

Asp

95

Asp

Asp

Asn

Asp

Leu

175

Lys

val

Leu

Pro

Leu

255

Phe

Thr

Ser

Leu

Glu

80

Arg

Ser

Ser

Lys

Leu

160

Lys

Asp

Lys

Thr

Pro

240

Leu

Pro

Pro

Phe



Glu

305

Thr

Leu

Leu

Ser

Phe

Ala

Arg

Ile

Glu
370

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

<220>
<223>

<400>

Pro

Pro

Ser

Pro

355

18
226
PRT

Pro Pro Pro Thr Glu Asp Glu Leu

310

P-78709-PC-SEQ LISTING-02MAR16

315

Ser Leu Asp Ser Ser Phe Thr Ser Gly Asp

325

330

Ala Ile Asn Arg His Ser Glu Asn Phe Ser

340

345

Thr Glu Glu Glu Leu Asn Gly Arg Gly Gly

Artificial Sequence

Truncated ActA fused

18

Met Lys Lys
1

Pro

Ser

Pro

Ser

65

Thr

Gly

Ile

Ile

Ser

Ser

50

Ser

Asn

Pro

Asn

Ala

Leu

35

Glu

Arg

Lys

Asn

Glu
115

Ile

Gln

20

Asn

val

Asp

Ala

Asn

100

Glu

Met Leu
5

Gln Thr

Thr Asp

Asn Thr

Ile Glu

70

Asp Leu
85

Asn Asn

Ala Ser

val

Glu

Glu

Gly

55

Glu

Ile

Asn

Gly

360 365

to hly signal peptide

Phe ITe Thr Leu Ile Leu
10

Ala ser Arg Ala Thr Asp
25

Trp Glu Glu Glu Lys Thr
40 45

Pro Arg Tyr Glu Thr Ala
60

Leu Glu Lys Ser Asn Lys
75

Ala Met Leu Lys Ala Lys
90

Asn Gly Glu Gln Thr Gly

val Asp Arg Pro Thr Leu
120 125

Page 24

Leu

Asp

Arg

val

Ser

30

Glu

Arg

val

Ala

Asn

110

Gln

Glu ITe Met Arg

Ala
335

Phe

Pro

Ser

15

Glu

Glu

Glu

Lys

Glu

95

val

val

Glu

320

Ser

Pro

Thr

Leu

Asp

Gln

val

Asn

80

Lys

Ala

Glu



Arg His

Arg Lys

Pro Asp

Sser val val

Glu
195

Ala Asp

Phe Pro

210

Lys

Asp
225

Lys

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

19
678
DNA

<220>
<223>

<400> 19
atgaaaaaaa

caaactgaag
gaagaagaaa
gcacgtgaag
acgaacaaag
aataataaca
gaccgaccaa
gaaattaaaa
tatccagata
gcttctgaaa
ttaaaagcaa

aaatgggtac

Pro Gly

Ala

Leu

Ala

P-78709-PC-SEQ LISTING-02MAR16

135

Ser Ser

150

Pro
165

Lys

Asp Ala

Ser Thr

val Phe

taatgctagt
catctagagc
aaacagaaga
taagttcacg
cagacctaat
acggtgagca
ctctgcaagt
aaagaagaaa
aaccaacaaa
gtgacttaga
atcaaaaacc

gtgataaa

Thr

Ser

Pro

Lys

Lys Ala

Glu Ser

Gln Pro

200

Ile

Artificial Sequence

ttttattaca
gacagatagc
gcagccaagc
tgatattgag
agcaatgttg
aacaggaaat
ggagcgtcgt
agccatagcg
agcaaataag
ttctagcatg

atttttccct

Glu
155

Asp Ser

Asn Lys Arg

Leu Asp

Lys Ala

Lys Asp Ala

cttatattag
gaagattcca
gaggtaaata
gaactagaaa
aaagcaaaag
gtggctataa
catccaggtc
tcgtcggata
agaaaagtgg
cagtcagcag

aaagtattta

Ser Ser Asp Ser Ala Ala Glu Ile Lys

140

Leu Glu Ser

Lys val Ala

Met
190

Ser Ser

Gln
205

Asn Lys

Gly Lys Trp

Sequence encoding a truncated ActA fused to hly

ttagtctacc
gtctaaacac
cgggaccaag
aatcgaataa
cagagaaagg
atgaagaggc
tgtcatcgga
gtgagcttga
cgaaagagtc
acgagtctac

daaaaataaa

Page 25

Lys

Thr
160

Leu
Lys Glu
Gln Ser
Phe

Pro

val Arg

signal peptide

aattgcgcaa
agatgaatgg
atacgaaact
agtgaaaaat
tccgaataac
ttcaggagtc
tagcgcagcg
aagccttact
agttgtggat
accacaacct

agatgcgggg

60
120
180
240
300
360
420
480
540
600
660
678



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

20
1170
DNA

<220>
<223>

<400> 20
atgcgtgcga

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

<212>
<213>

21
22
DNA

<220>
<223>

<400> 21

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

ttaatcgcca

acgggagagg

Primer

P-78709-PC-SEQ LISTING-02MAR16

Artificial Sequence

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

cggtagacca

Artificial Sequence

ggctcgagca tggagataca cc

<210> 22

Recombinant nucleotide encoding a truncated ActA protein

gccaattgca ttacgattaa ccccgacata

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

ttctctgatt

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

tcccaccaat

Page 26

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

22



P-78709-PC-SEQ LISTING-(02MAR16

<211> 28

<212> DNA

<213> Artificial Sequence

<220> )

<223> Primer

<400> 22

ggggactagt ttatggtttc tgagaaca 28
<210> 23

<211> 31

<212> DNA

<213> Artificial Sequence

<220> )

<223> Primer

<400> 23

gggggctagc cctcctttga ttagtatatt cC 31
<210> 24

<211> 28

<212> DNA

<213> Artificial Sequence

<220> )

<223> Primer

<400> 24

ctccctcgag atcataattt acttcatc 28
<210> 25

<211> 55

<212> DNA

<213> Artificial Sequence

<220> )

<223> Primer

<400> 25

gactacaagg acgatgaccg acaagtgata acccgggatc taaataaatc cgttt 55
<210> 26

<211> 27

<212> DNA

<213> Artificial Sequence

<220> )

<223> Primer

<400> 26

cccgtcgacc agctcttctt ggtgaag 27
<210> 27

<211> 25

<212> DNA

<213> Artificial Sequence

Page 27



<220>
<223>

<400>

P-78709-PC-SEQ LISTING-02MAR16

Primer

27

gcggatccca tggagataca cctac

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

<220>
<223>

<400>

28

22

DNA

Artificial Sequence

Primer

28

gctctagatt atggtttctg ag

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

<220>
<223>

<400>

29

31

DNA

Artificial Sequence

Primer

29

ggggtctaga cctcctttga ttagtatatt c

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

<220>
<223>

<400>

30

45

DNA

Artificial Sequence

Primer

30

atcttcgcta tctgtcgccg cggcgegtge ttcagtttgt tgcgc

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

<220>
<223>

<400>

31

45

DNA

Artificial Sequence

Primer

31

gcgcaacaaa ctgaagcagc ggccgcggcg acagatagcg aagat

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

<220>
<223>

32

42

DNA

Artificial Sequence

Primer
Page 28

25

22

31

45

45



<400>

P-78709-PC-SEQ LISTING-02MAR16

32

tgtaggtgta tctccatgct cgagagctag gcgatcaatt tc

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

<220>
<223>

<400>

33

42

DNA

Artificial Sequence

Primer

33

ggaattgatc gcctagctct cgagcatgga gatacaccta ca

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

<220>
<223>

<400>

34

42

DNA

Artificial Sequence

Primer

34

aaacggattt atttagatcc cgggttatgg tttctgagaa ca

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

<220>
<223>

<400>

35

42

DNA

Artificial Sequence

Primer

35

tgttctcaga aaccataacc cgggatctaa ataaatccgt tt

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

<220>
<223>

<400>

36

28

DNA

Artificial Sequence

Primer

36

gggggtcgac cagctcttct tggtgaag

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

<220>
<223>

<400>

37

21

DNA

Artificial Sequence

Primer

37

ccatggtgac aggctggcat c

Page 29

42

42

42

42

28

21



P-78709-PC-SEQ LISTING-02MAR16

<210> 38
<211> 27
<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 38
gctagcctaa tggatgtatt ttctagg

<210> 39
<211> 27
<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 39
ttaattaaca aatagttggt atagtcc

<210> 40
<211> 36
<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 40
gacgatgcca gcctgtcacc atggaaaact cctctc

<210> 41
<211> 156
<212> DNA

<213> Artificial sequence

<220>
<223> truncated p60 promoter

<400> 41
caaatagttg gtatagtcct ctttagcctt tggagtatta tctcatcatt tgttttttag

gtgaaaactg ggtaaactta gtattatcaa tataaaatta attctcaaat acttaattac

gtactgggat tttctgaaaa aagagaggag ttttcc

<210> 42
<211> 25
<212> DNA

<213> Artificial sequence

<220>
<223> Sequence NarI/Ehel site was added upstream of

<400> 42
Page 30

27

27

36

60
120
156



P-78709-PC-SEQ LISTING-02MAR16

ggcgccacta actcaacgct agtag

<210> 43
<211> 27
<212> DNA

<213> Artificial sequence

<220>

<223> Sequence NarI/Ehel site was added downstream of

<400> 43
gctagccagc aaagaaaaac aaacacg

<210> 44
<211> 38
<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 44
gtcgacggtc accggcgcca ctaactcaac gctagtag

<210> 45
<211> 35
<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 45
ttaattaagc tagccagcaa agaaaaacaa acacg

<210> 46
<211> 29
<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 46
atgaaaaaaa taatgctagt ttttattac

<210> 47
<211> 48
<212> DNA

<213> Artificial sequence

<220>
<223> Primer

<400> 47

gcggccgctt aatgatgatg atgatgatgt ggtttctgag aacagatg

Page 31

25

27

38

35

29

48



P-78709-PC-SEQ LISTING-02MAR16

<210> 48

<211> 22

<212> DNA

<213> Artificial sequence

<220>

<223> Primer

<400> 48

gcaagtgtga ctctacgctt cg 22
<210> 49

<211> 21

<212> DNA

<213> Artificial sequence

<220>

<223> Primer

<400> 49

tgcccattaa caggtcttcc a 21
<210> 50

<211> 32

<212> DNA

<213> Artificial sequence

<220>

<223> Primer

<400> 50

tgcgtacaaa gcacacacgt agacattcgt ac 32
<210> 51

<211> 24

<212> DNA

<213> Artificial sequence

<220>

<223> Primer

<400> 51

tgacatcgtt tgtgtttgag ctag 24
<210> 52

<211> 23

<212> DNA

<213> Artificial sequence

<220>

<223> Primer

<400> 52

gcagcgctct ctataccagg tac 23
<210> 53

<211> 38

<212> DNA

Page 32



<213>

<220>

<223> Prim
<400> 53

er

P-78709-PC-SEQ LISTING-02MAR16

Artificial Sequence

ttaatgtcca tgttatgtct ccgttatagc tcatcgta

<210> 54
<211> 19
<212> DNA
<213>

<220>

<223> Prim
<400> 54
tgggatggcc
<210> 55
<211> 22
<212> DNA
<213>

<220>

<223> Prim
<400> 55

er

aagaaattc

er

Artificial Sequence

Artificial Sequence

ctaccatgtc ttccgttgct tg

<210> 56

<211> 1256
<212> DNA
<213>

<220>

<223> Lm-d

<400> 56
gcgccaaatc

ataagaagca
tcgcttccac
aataaagcag
tttcgcgect
cttcaacaag
tgggaagcag
atattcttaa
actgctaatc
tctaaaaagg

atgcgtgcga

d?actA

attggttgat
ttaaagatcc
tcacagagga
cctataatac
taaagtacta
cagcgaaaga
ttggggttaa
aataattcat
caatttttaa

ttgtattagc

tgatggtggt

Artificial Sequence

tggtgaggat
tgacaaatat
aggcgactgg
tatcactaaa
tttaacgaaa
tttatatggt
ctgattaaca
gaatattttt
cggaacaaat
gtatcacgag

tttcattact

gtctgtgtgce
aatcaagcgg
ggcggagttc
cttggaaaag
aaatcccagt
gaagatgctt
aatgttagag
tcttatatta
tagtgaaaat
gagggagtat

gccaattgca

gtgggtcgcg
ctcatatgaa
attataatag
aaaaaacaga
ttaccgatgc
ctaaaaaagt
aaaaattaat
gctaattaag
gaaggccgaa
aagtgggatt

ttacgattaa

Page 33

agatgggcga
agattacgaa
tggtatcccg
acagctttat
gaaaaaagcg
tgctgaagct
tctccaagtyg
aagataacta
ttttccttgt
aaacagattt

ccccgacgtc

38

19

22

60
120
180
240
300
360
420
480
540
600
660



gacccatacg
tatcaaaatt
gtgaatgata
gtctttccgg
gctccgeatg
acaaatactg
aaagatgtaa
atagctcaag
ttatctcatt
aaaataacag
<210> 57

<211> 28

<212> DNA
<213>

<220>
<223>

<400> 57

acgttaattc
attcaattaa
tgaaattcaa
taacgataaa
atattgacag
acgtaaatac
atcatatgcg
gaatatatga
tttataatcc

gagcaaagta

Primer

P-78709-PC-SEQ LISTING-02MAR16

ttgcaatgtt
gaaaaaataa
aaaggtggtt
agcaaatgcc
caaattacca
gcactattgg
agctaattta
tgcggatcat
tgatagagat

tttcaatcaa

Artificial Sequence

tgatctcgag acccacctgg acatgctc

<210> 58

<211> 49

<212> DNA

<213> Artificial sequence
<220>

<223> Primer

<400> 58

agctattggc
ttaaaaacac
ctaggtatgt
tgttgtgatg
cataaactta
ctttttaaac
atgaatgaac
aaaaatccat
aatacttatt

tcggtgactg

gtgttctctt
agaacgaaag
gcttgatcgc
aatacttaca
gttggtccgc
aagcggaaaa
ttaaaaaatt
attatgatac
tgccgggttt

attaccgaga

ctaccaggac acgattttgt ggaagaatat ccaggagttt gctggctgc

<210> 59

<211> 49

<212> DNA

<213> Artificial sequence
<220>

<223> Primer

<400> 59

gcagccagca aactcctgga tattcttcca caaaatcgtg tcctggtag

<210> 60
<211> 50
<212> DNA
<213>

Artificial Sequence

Page 34

taggggcgtt
aaaaagtgag
aagtgttcta
aacacccgca
ggataacccg
aatactagct
cgataaacaa
tagtacattt
tgctaatgcg

agggaa

720
780
840
900
960
1020
1080
1140
1200
1256

28

49

49



P-78709-PC-SEQ LISTING-02MAR16

<220>

<223> Primer

<400> 60

ctgccaccag ctgtgcgccc gagggcagca gaagatccgg aagtacacga 50
<210> 61

<211> 50

<212> DNA

<213> Artificial Sequence

<220>

<223> Primer

<400> 61

tcgtgtactt ccggatcttc tgctgccctc gggcgcacag ctggtggcag 50
<210> 62

<211> 39

<212> DNA

<213> Artificial Sequence

<220>

<223> Primer

<400> 62

gtggcccggg tctagattag tctaagaggc agccatagg 39
<210> 63

<211> 28

<212> DNA

<213> Artificial Sequence

<220>

<223> Primer

<400> 63

ccgcctcgag gccgcgagca cccaagtg 28
<210> 64

<211> 31

<212> DNA

<213> Artificial Sequence

<220>

<223> Primer

<400> 64

cgcgactagt ttaatcctct gctgtcacct ¢ 31
<210> 65

<211> 28

<212> DNA

<213> Artificial Sequence

<220>
<223> Primer

Page 35



<400> 65

P-78709-PC-SEQ LISTING-02MAR16

ccgcctcgag tacctttcta cggacgtg

<210> 66

<211> 30

<212> DNA

<213> Artificial sequence
<220>

<223> Primer

<400> 66

cgcgactagt ttactctggc cggttggcag

<210> 67

<211> 31

<212> DNA

<213> Artificial sequence
<220>

<223> Primer

<400> 67

ccgcctcgag cagcagaaga tccggaagta c

<210> 68

<211> 30

<212> DNA

<213> Artificial sequence
<220>

<223> Primer

<400> 68

cgcgactagt ttaagcccct tcggagggtg

<210> 69

<211> 7075
<212> DNA
<213>

<220>
<223>

<400> 69
cggagtgtat

tggcaggaga
cgcttcctcg
ttacgaacgg
agggccgegy
tgacgctcaa

cctggcgget

pAdv164

actggcttac
aaaaaggctg
ctcactgact
ggcggagatt
caaagccgtt
atcagtggtg

ccctcgtgeg

Artificial Sequence

tatgttggca
caccggtgcg
cgctacgctc
tcctggaaga
tttccatagg
gcgaaacccg

ctctcctgtt

ctgatgaggg
tcagcagaat
ggtcgttcga
tgccaggaag
ctccgecccc
acaggactat

cctgcctttc

tgtcagtgaa
atgtgataca
ctgcggcgag
atacttaaca
ctgacaagca
aaagatacca

ggtttaccgg

Page 36

gtgcttcatg
ggatatattc
cggaaatggc
gggaagtgag
tcacgaaatc
ggcgtttccc

tgtcattccg

28

30

31

30

60
120
180
240
300
360
420



ctgttatggc
ctccaagctg
taactatcgt
tggtaattga
ggacaagttt
ctcagagaac
ttacgcgcag
agccctcctt
tttgttaatg
tattgcgttt
tggcaaacgg
aaaaaataat
ctgaagcaaa
cagcatctcc
ataagtatat
cagtgacaaa
agaaaaagaa
cgagcctaac
cagatgttct
ctaatcaaga
taaatacatt
caaaaattga
gtacagcatt
ggaaaatgca
aacctacaag
ttggagtgaa
tttatttgaa
ccgtaagcgg
ccttcaaagc
acctcggaga
gagttcccat

acaactcaga

cgcgtttgtc
gactgtatgc
cttgagtcca
tttagaggag
tggtgactgc
cttcgaaaaa
accaaaacga
tgattagtat
acgtcaaaag
catctttaga
tatttggcat
gctagttttt
ggatgcatct
gcctgcaagt
acaaggattg
tgtgccgeca
gaaatccatc
ctatccaggt
ccctgtaaaa
caataaaata
agtggaaaga
ttatgatgac
taaagctgta
agaagaagtc
accttccaga
tgcagaaaat
attatcaact
aaaatctgtc
cgtaatttac
cttacgcgat
tgcttataca

atatattgaa

P-78709-PC-SEQ LISTING-02MAR16

tcattccacg
acgaaccccc
acccggaaag
ttagtcttga
gctcctccaa
ccgccctgeca
tctcaagaag
attcctatct
gatagcaaga
agcgaatttc
tattaggtta
attacactta
gcattcaata
cctaagacgc
gattacaata
agaaaaggtt
aatcaaaata
gctctcgtaa
cgtgattcat
gttgtaaaaa
tggaatgaaa
gaaatggctt
aataatagct
attagtttta
tttttcggca
cctcctgecat
aattcccata
tcaggtgatg
ggaggttccg
attttgaaaa
acaaacttcc

acaacttcaa

cctgacactc
cgttcagtcc
acatgcaaaa
agtcatgcgc
gccagttacc
aggcggtttt
atcatcttat
taaagttact
ctagaataaa
gccaatatta
aaaaatgtag
tattagttag
aagaaaattc
caatcgaaaa
aaaacaatgt
acaaagatgg
atgcagacat
aagcgaattc
taacactcag
atgccactaa
aatatgctca
acagtgaatc
tgaatgtaaa
aacaaattta
aagctgttac
atatctcaag
gtactaaagt
tagaactaac
caaaagatga
aaggcgctac
taaaagacaa

aagcttatac

agttccgggt
gaccgctgcg
gcaccactgg
cggttaaggc
tcggttcaaa
ttcgttttca
taatcagata
tttatgtgga
gctataaagc
taattatcaa
aaggagagtg
tctaccaatt
aatttcatcc
gaaacacgcg
attagtatac
aaatgaatat
tcaagttgtg
ggaattagta
cattgatttg
atcaaacgtt
agcttatcca
acaattaatt
cttcggcgcea
ctataacgtg
taaagagcag
tgtggcgtat
aaaagctgct
aaatatcatc
agttcaaatc
ttttaatcga
tgaattagct

agatggaaaa
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aggcagttcg
ccttatccgg
cagcagccac
taaactgaaa
gagttggtag
gagcaagaga
aaatatttct
ggcattaaca
aagcatataa
aagagagggg
aaacccatga
gcgcaacaaa
atggcaccac
gatgaaatcg
cacggagatg
attgttgtgg
aatgcaattt
gaaaatcaac
ccaggtatga
aacaacgcag
aatgtaagtg
gcgaaatttg
atcagtgaag
aatgttaatg
ttgcaagcgc
ggccgtcaag
tttgatgctg
aaaaattctt
atcgacggca
gaaacaccag
gttattaaaa

attaacatcg

480

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340



atcactctgg
tcgagaccca
acctggaact
aggtgcaggg
tgcggattgt
atggagaccc
agctgcagct
cccagctctg
agaagatctt
acactgcccc
gttacctata
tgcaagtaat
tgggcatcag
tccaccataa
acccgcacca
gcctggectg
ggagactgct
accaggcgca
ctggcgcttt
ttccagtggc
tagacgaagc
tctgcctgac
actaatctag
aacagaacca
aagcaatgat
tactagatat
taaagcctga
tcgagaccca
gtaaacccat
tcaattaaga

tctaactaat

aggatacgtt
cctggacatg
cacctacctg
ctacgtgctc
gcgaggcacc
gctgaacaat
tcgaagcctc
ctaccaggac
tgggagcctyg
gctccagcca

catctcagca

ccggggacga
ctggctgggag

cacccacctc
agctctgctc
ccaccagctg
gcaggaaacg
gatgcggatc
tggcacagtc
catcaaagtg
atacgtgatg
atccacggtg
acccgggcca
gaaccagaaa
ttcgtgtgaa
aacgaaacaa
gaaactttaa
aaatttggta
tatatcgggt
aaaacttagt

taattttcgt

P-78709-PC-SEQ LISTING-02MAR16

gctcaattca
ctccgeccacc
cccaccaatg
atcgctcaca
cagctctttyg
accacccctg
acagagatct
acgattttgt
gcatttctgc
gagcagctcc
tggccggaca
attctgcaca
ctgcgctcac
tgcttcgtgce
cacactgcca
tgcgcccgag
gagctggtgg
ctgaaagaga
tacaagggca
ttgagggaaa
gctggtgtgg
cagctggtga
ctaactcaac
cagaacaagt
taatgcacga
cgaactgaat
ctgcgagect
aagtatttaa
ttttgagggy
tgattgcctt

aagaaaggag

acatttcttg
tctaccaggg
ccagcctgtc
accaagtgag
aggacaacta
tcacaggggc
tgaaaggagg
ggaagaatat
cggagagctt
aagtgtttga
gcctgcctga
atggcgccta
tgagggaact
acacggtgcc
accggccaga
ggcagcagaa
agccgctgac
cggagctgag
tctggatccc
acacatcccc
gctccccata
cacagcttat
gctagtagtg
aacattggag
aatcattgct
aaagaataca
taattgatta
ttactttatt
atttcaagtc
ttttgttgtg

aacagctgaa

ggatgaagta
ctgccaggtg
cttcctgcag
gcaggtccca
tgccctggec
ctccccagga
ggtcttgatc
ccaggagttt
tgatggggac
gactctggaa
cctcagcgtc
ctcgctgacc
gggcagtgga
ctgggaccag
ggacgagtgt
gatccggaag
acctagcgga
gaaggtgaag
tgatggggag
caaagccaac
tgtctcccgce
gccctatggc
gatttaatcc
ttagaaatgg
tattttttta
aaaaaagagc
ccaccaatca
aatcagatac
tttaagaaga
attcaacttt

tgaatatccc
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aattatgatc
gtgcagggaa
gatatccagg
ctgcagaggc
gtgctagaca
ggcctgeggag
cagcggaacc
gctggctgca
ccagcctcca
gagatcacag
ttccagaacc
ctgcaagggc
ctggccctca
ctctttcgga
gtgggcgagg
tacacgatgc
gcgatgccca
gtgcttggat
aatgtgaaaa
aaagaaatct
cttctgggca
tgcctcttag
caaatgagcc
aagaagaaaa
aaaagcgata
cacgaccagt
attaaagaag
ttaaatatct
taccaggcaa
gatcgtagct

ttttgttgta

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200



gaaactgtgc
atcactacca
atgattggcg
acatttacgc
tcatacacta
tttgatattc
gatttaggtt
gttttagaaa
aaaataatct
tgcaatcatt
aattaccgtt
ggctttactc
gaaccctggt
gggcgcaata
gaaacgtgcg
aaagaagtaa
gaatacatta
tttgtccgtc
ttgtcagaat
ccttatttag
ttagataaat
ggaagaaatg
ttaaaaaaag
cgtacattta
ctcgatttgt
atatctatga
caataaagga
ggaacttatt
catggaaata
ttcctgatcc
ttttcccttc

tacaggcacc

ttcatgacgg
agccaggtaa
gacgtggcgt
attggacacc
aaggacattc
acacggaaaa
ttatgcctac
cgccagtcta
cgcaaaatat
ttgggattgc
attctttcaa
gttcaagtct
Ttaatctctt
gcgttatgtt
aatataatat
tcaaaattgt
ccattctttyg
aagggtggtt
ggaaagaaga
cgacgaccaa
tgctgaaggt
gtggcattca
aagaacgaga
ttcaagaaac
ttagctacga
tacgtgtttg
tttcttactt
gtacaggcca
tattcatccc
agctccacca
acaaggatgt

gtcccgatcc

P-78709-PC-SEQ LISTING-02MAR16
tacaaattta aaaatagtaa aattcgctca

cttgttaaag
aagtaaaggg
tgttctgact
aaacgtttat
tgaaaacaat
agaaactatt
gttaattatc
tgtgacttca
ccgagaatat
tcgtatacca
agaatggcaa
aacggtttta
attgcacgaa
taccctctct
gtttgagttt
tagaagtgcc
caaagcttgg
taaattcaag
tttaatggct
aaaagagatt
actgaaggcg
acttgctagt
aagctatata
tctaaacaaa
tacaggctga
tttttctttg
ccattatact
cctcatagtt
cctgcecggec
taaattggtc
cggtcccttt

atgtgtcttt

gctatttttg
tccgaagaag
cgttatggta
ttaagacaaa
tcagcaagcg
aaatctgata
aaatcagaat
tttggaaagt
agaacggaca
gattggtctt
agcggtacag
acgaaatttt
ttagcctact
aataatcgat
tattcagaaa
gtatcaagtg
aaaaaaagaa
tatattagcg
agagaagtgc
aatcaggaaa
gttaaatcat
aaggcgctga
ttggcagaac
aaataaaacc
ctggctagct
cccattttcc
aatggtttcg
tattaatgtg
catgcaaatt
caattttcgg

ttccgctgtyg

cgtatcgctc
cgattcacga
cgtatgcaga
tcaatacctt
atattttaac
aaggttatca
ttaaatctgt
ctttgccagt
atgtagaatt
tcaaacaaac
aaggcaaaaa
caggagaaaa
ttagttcagg
tagatcaacc
actatcaagg
atttaaccag
gcgaacgtca
aaaaaagcga
taggcattcc
ttttctttaa
tgttgctatc
cagcttcgtt
gccccaaaac
cgcactatgc
taattgctta
aaaaacatac
agccttcctg
acttttgtgc
cggccggcaa
agccagccgt

tactcggctc
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aaaaaaaagc
aaatcaagat
cgaaaaccgt
ctttattgat
aacagctatt
agcatatttt
caaagcagcc
tgatctaacg
ttttgatccc
agataataag
acaagtagat
gggtttagta
ctattcaatc
cttagaagaa
ggctaatagg
taaagattta
acgtgttcat
tgtatacaag
tgaacggaca
gattaaacca
gatcattaaa
taatttagaa
ggacccacaa
cattacattt
tatttacctg
ggggaacacg
caatctcatc
ccggcggata
ttttcaggcg
ccgcatagcc

cgtagctgac

4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120



gctctcgect
acgcagctga
gatgccgaat
cgcgcagtgg
aaactgcatt
ccctttgcac
Cctctgttttt
accttttttc
cacgtcatac
aggcgccttc
gcatgaagca
gtttgctttc
gacattttcc
tgtgctcatg
agaattaatt
atgagataat
<210> 70

<211> 9

<212> PRT
<213>

<220>
<223>

<400> 70

tttctgatca
aacggtatct
ctgactgcat
accattagat
aagaaatagc
tttaaacgag
acaccaagtc
gtgtggcggg
tcagcagcga
aatccctttt
cctgcgtcaa
acaactgcca
tttatcgcgg
gaaaactcct
ttatattgat

agctccaaag

P-78709-PC-SEQ LISTING-02MAR16

gtttgacatg
cgtccgacat
taaaaaagcc
tctttaacgg
ctctttcttt
ggttgcggtc
tgttcatccc
ctgcctectyg
ttgccacata
tgcgcagtga
gagcagcctt
tcaagtggac
acaagtcaat
ctcttttttc
taatactaag

gctaaagagg

Artificial Sequence

HLA-A2 restricted epitopes

tgacagtgtc
gtcagcagac
ttttttcage
cagcggagca
ttcatccgct
aagaattgcc
cgtatcgacc
aagccattca
ctccggggga
aatcgcttca
tgctgtttct
atgttcaccg
ttccgeccac
agaaaatccc
tttacccagt

actataccaa

Lys ITle Phe Gly Ser Leu Ala Phe Leu

1

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

71
2015
DNA

<220>
<223>

5

Artificial Sequence

on the genome of Listeria strain

<400> 71

gaatgcaggg
gggcgaaggc
cggagtccag
atcagctctt
gtcgcaaaat
atcacgttct
ttcagatgaa
acagaataac
accgcgccaa
tccaaaatgg
gcatcaccat
atatgttttt
gtatctctgt
agtacgtaat
tttcacctaa

ctatttgtta

taaatgccgg
catacatgcc
cggcgctgtt
taaagcgctc
gggtaaatac
gaacttcttc
aatgaagaga
ctgttaaggt
gcaccaatat
ccacggccaa
gcccgtaggc
tcatattgct
aaaaaggttt
taagtatttg
aaaacaaatg

attaa

DNA sequence present upstream and downstream of the inlC region

atggcgcggg atggtatact atacaagcgt atggttcaaa aagatacttt gaattaagaa

gtacaataaa gttaacttca ttagacaaaa agaaaaaaca aggaagaata gtacatagtt

ataaatactt ggagagtgag gtgtaatatg ggggcagctg atttttgggg tttcatatat
Page 40

6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7075

60
120
180



gtagtttcaa
attgcaaata
acgaatgaag
ttgaaaaatt
tttgctaaca
aagtatatga
aaaaaaaata
tgcattaata
attaaccaag
caaagtgtta
gataatagca
catctatccc
gagctatctg
tctcgettgt
aatctagaaa
ttatcaaaac
actagattga
gtaaaatacc
atatctccat
ttgccagttt
actgaggcta
cctgtatact
atctcttgac
tatttacaat
caagaaagaa
ttcaaacttt
CCgttttttt
tctatcttgt
aaacgatggg
cgtgaagagt

tgttgctcca

gattagccat
aatagaaaaa
ccatgtgaga
tactgatttt
tataagtata
aaatcctctt
attggttaca
tgggttctgg
tttttccaga
cagaccttgt
acattcaatc
ataatcaaat
tgaatagaaa
ttttagataa
tcttatctat
tagaggtatt
agaaagttaa
aaccagaatt
attacatcag
atacagatga
tatttgatgg
ttgagctctc
aaaaagaacg
tcaccttgac
gaagcaaccc
cgtcgcgtag
atggcctccg
tgtaacaaaa
attcgtgcac
aaaatcgatg

acagcgaaac

P-78709-PC-SEQ LISTING-02MAR16

tgttgcggca
aagccttgtc
caatttggaa
cgattattat
caaagggaca
ttgtgtttct
aaatgcagta
aacaaaagta
tcccggecta
atcacaaaag
tcttgcggga
aagtgacctt
cagactgaaa
caacgaactc
tcgtaataat
agatttgcat
ctggatagat
gtatataaca
taatggtggg
agtaagctat
aacagttaca
gtataatcac
tttattcgta
accaaaaact
gcttctcgec
cttacgcgat
aacgaatgag
ttaagtggag
gtgaagtaag
cgcttcaaat

cgccagtagc

gtagtttact
aaacgaggct
tagcagacaa
taacgcttgt
taaaaaggtt
aaatttattt
atagcaatgc
caagctgaga
gcgaatgcag
gaactatctg
atgcaatttt
agtcctttaa
aatttaaacg
agagatactg
aagttaaaaa
ggtaatgaaa
ttaactggtc
aatactgtca
agttatgtag
aagtttagcg
caacctatca
gagagctttt
taaggttacc
ccatatgata
tcgttaacac
tttgaatgtg
ttagcaggcc
gtggctcacc
attgatcgac
tgctgaaaag

tcgta

tcttatactt
ttttttatgc
caaggaaggt
taatttaaac
aacagcgttt
ttaaggagtg
tagtgttaat
gtattcaacg
tgaaacaaaa
gagtacaaaa
Tcactaattt
aggatctaac
gaattccaag
actcgcttat
gtattgtgat
taacaaatac
agaaatgtgt
aagacccaga
atggttgtgt
aatatataaa
agaattagga
taaatatgta
aagagatgaa
tagtaaataa
gaacgttttc
cgggattgct
gcagatttga
attagcaaag
caagacggtg

gctaatcttg
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attgagaaaa
aaaaaatacg
agaacatgtt
atctcttatt
gttaaatagg
gagaatgttg
tgtaggtctg
accaacgcct
tttagggaag
tttcaatgga
aaaagaactt
taagttagaa
tgcttgttta
tcatttgaaa
gcttggtttt
aggtggacta
gaatgaacca
tggaagatgg
cctgtgggaa
cgttggggag
cttgtgcaca
agtcttaatt
gaaactattt
ggttattaaa
aggcaaaaaa
gaaaagcagc
acagctattt
acatgttggt
aacaattagg

atctagtgct

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
2015



<210> 72
<211> 1140
<212> DNA
<213>

<220>

<223>

<400> 72
gaattcatgg

taagaagtac
atagttataa
atatatgtag
agaaaaattg
aatacgacga
catgttttga
cttatttttg
aataggaagt
ggatccggac
aaatatgtaa
agagatgaag
agtaaataag
aacgttttca
gggattgctg
cagatttgaa
ttagcaaaga
aagacggtga

ctaatcttga

cgcgggatgg
aataaagtta
atacttggag
tttcaagatt
caaataaata
atgaagccat
aaaatttact
ctaacatata
atatgaaaat
ttgtgcacac
gtcttaatta
aaactatttt
gttattaaac
ggcaaaaaat
aaaagcagcc
cagctatttt
catgttggta
acaattaggc

tctagtgctt

P-78709-PC-SEQ LISTING-02MAR16

Artificial Sequence

tatactatac
acttcattag
agtgaggtgt
agccattgtt
gaaaaaaagc
gtgagacaat
gattttcgat
agtatacaaa
cctcttttgt
ctgtatactt
tctcttgaca
atttacaatt
aagaaagaag
tcaaactttc
cCgttttttta
ctatcttgtt
aacgatggga
gtgaagagta

gttgctccaa

aagcgtatgg
acaaaaagaa
aatatggggg
gcggcagtag
cttgtcaaac
ttggaatagc
tattattaac
gggacataaa
gtttctaaat
tgagctctcg
aaaagaacgt
caccttgaca
aagcaacccg
gtcgcgtagce
tggcctccga
gtaacaaaat
ttcgtgcacg
aaatcgatgc

cagcgaaacc

DNA that is cloned in the temperature sensitive
create inl C deletion muta

ttcaaaaaga
aaaacaagga
cagctgattt
tttacttctt
gaggcttttt
agacaacaag
gcttgttaat
aaggttaaca
ttatttttaa
tataatcacg
ttattcgtat
ccaaaaactc
cttctcgect
ttacgcgatt
acgaatgagt
Ttaagtggagg
tgaagtaaga
gcttcaaatt

gccagtagct
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plasmid, pKSVv7 to

tactttgaat
agaatagtac
ttggggtttc
atacttattg
ttatgcaaaa
gaaggtagaa
ttaaacatct
gcgtttgtta
ggagtggaga
agagcttttt
aaggttacca
catatgatat
cgttaacacg
ttgaatgtgc
tagcaggccg
tggctcacca
ttgatcgacc
gctgaaaagg

cgtactgcag

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

1020
1080
1140



