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<400> 1

atg aaa ctc cca aca gga atg gtc att tta tgt agc cta ata ata gtt 48
Met Lys Leu Pro Thr Gly Met Val Ile Leu Cys Ser Leu Ile Ile Val

1 5 10 15

Cgg gca ggg ttt gac gac ccc cgce aag gcet atce gca tta gta caa aaa 96
Arg Ala Gly Phe Asp Asp Pro Arg Lys Ala Ile Ala Leu Val Gln Lys
20 25 30

caa cat ggt aaa cca tgc gaa tgc agc gga ggg cag gta tcc gag gcec 144
Gln His Gly Lys Pro Cys Glu Cys Ser Gly Gly Gln Val Ser Glu Ala
35 40 45

cca ccg aac tcc atc caa cag gta act tgce cca ggce aag acg gcec tac 192
Pro Pro Asn Ser Ile Gln Gln Val Thr Cys Pro Gly Lys Thr Ala Tyr
50 55 60

tta atg acc aac caa aaa tgg aaa tgc aga gtc act cca aaa atc tceca 240
Leu Met Thr Asn Gln Lys Trp Lys Cys Arg Val Thr Pro Lys Ile Ser
65 70 75 80

cct agc ggg gga gaa ctc cag aac tgc ccc tgt aac act ttc cag gac 288
Pro Ser Gly Gly Glu Leu Gln Asn Cys Pro Cys Agsn Thr Phe Gln Asp
85 90 95

tcg atg cac agt tct tgt tat act gaa tac cgg caa tgc agg cga att 336
Ser Met His Ser Ser Cys Tyr Thr Glu Tyr Arg Gln Cys Arg Arg Ile
100 105 110

aat aag aca tac tac acg gcc acc ttg ctt aaa ata cgg tct ggg agce 384
Asn Lys Thr Tyr Tyr Thr Ala Thr Leu Leu Lys Ile Arg Ser Gly Ser



ctc
Leu

cct
Pro
145

ccc
Pro

tag
Trp

gaa
Glu

agc
Ser

ctc
Leu
225

aaa
Lys

tac
Tyr

ccc
Pro

tcc
Ser

Lttt
Phe
305

cta

Leu

tta
Leu

gac
Asp

aac
Asn
130

tgt
Cys

atc
Ile

aca
Thr

ctt
Leu

ctt
Leu
210

cag
Gln

cta
Leu

tcc
Ser

ctc
Leu

cct
Pro
290

act

Thr

aac
Asn

ccc
Pro

att
Ile

115

gag
Glu

agg
Arg

cat
His

gtc
Val

caa
Gln
195

gat
Asp

atg
Met

ggt
Gly

cta
Leu

ttg
Leu
275

ttc
Phe

aac
Asn

999
Gly

caa
Gln

gac
Asp
355

gta
Val

ggc
Gly

atc
Ile

caa
Gln
180

tac
Tyr

gca
Ala

tcc
Ser

acc
Thr

gca
Ala
260

gtt
Val

att
Ile

tgc
Cys

tca
Ser

aac
Asn
340

atc
Ile

cag
Gln

tct
Ser

tcc
Ser
165

aaa
Lys

cac
His

cgg
Arg

aat
Asn

cct
Pro
245

gac
Asp

caa
Gln

aac
Asn

acc
Thr

gtc
Val
325

tag
Trp

aac
Asn

ata
Ile

ata
Ile
150

gat
Asp

agg
Arg

ccc
Pro

act
Thr

Lttt
Phe
230

acc
Thr

tcc
Ser

ccg
Pro

gat
Asp

tct
Ser
310

ttc
Phe

acc
Thr

ccg
Pro

tta
Leu
135

aat
Asn

ggt
Gly

cta
Leu

tta
Leu

Lttt
Phe
215

agc
Ser

cct
Pro

cta
Leu

atg
Met

acg
Thr
295

gta
Val

ctc
Leu

aga
Arg

999
Gly

120

caa
Gln

cag
Gln

gga
Gly

gaa
Glu

gcc
Ala
200

gat
Asp

ctt
Leu

ctt
Leu

gcg
Ala

cag
Gln
280

gaa
Glu

gcc
Ala

tgt
Cys

ctt
Leu

gat
Asp
360

aac
Asn

ccc
Pro

gga
Gly

caa
Gln
185

ctg
Leu

atc
Ile

gcc
Ala

gcg
Ala

aat
Asn
265

ttc
Phe

caa
Gln

aat
Asn

gga
Gly

tgc
Cys
345

gag
Glu
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ccc
Pro

gtt
Val

ccc
Pro
170

att
Ile

ccc
Pro

ctg
Leu

caa
Gln

ata
Ile
250

gcc
Ala

tcc
Ser

ata
Ile

gtc
Val

aat
Asn
330

gtc
Val

cca
Pro

aat
Asn

tgc
Cys
155

ctc
Leu

cat
His

aaa
Lys

aat
Asn

gat
Asp
235

ccc
Pro

tcc
Ser

aac
Asn

gac
Asp

agt
Ser
315

aac

Asn

caa
Gln

gtc
Val

cag
Gln
140

tag
Trp

gat
Asp

aag
Lys

gtc
Val

acc
Thr
220

tgt
Cys

act
Thr

tgt
Cys

tcg
Ser

tta
Leu
300

agt

Ser

atg
Met

gcc
Ala

ccc
Pro

125

ctc
Leu

agt
Ser

act
Thr

gct
Ala

aga
Arg
205

act
Thr

tag
Trp

ccc
Pro

cag
Gln

tcc
Ser
285

ggt
Gly

cct
Pro

gca
Ala

tcc
Ser

att
Ile
365

cta
Leu

gcc
Ala

aag
Lys

atg
Met
190

gat
Asp

Lttt
Phe

ctc
Leu

tct
Ser

att
Ile
270

tgt
Cys

gca
Ala

tta
Leu

tac
Tyr

ctc
Leu
350

cct
Pro

cag
Gln

aca
Thr

aga
Arg
175

act
Thr

gac
Asp

agg
Arg

tgt
Cys

tta
Leu
255

ata
Ile

tta
Leu

gtc
Val

tgt
Cys

acc
Thr
335

ctc
Leu

gcc
Ala

tcc
Ser

gcc
Ala
160

gtg
Val

cct
Pro

ctt
Leu

tta
Leu

tta
Leu
240

acc
Thr

cct
Pro

tct
Ser

acc
Thr

gcc
Ala
320

tat
Tyr

ccc
Pro

att
Ile

432

480

528

576

624

672

720

768

816

864

912

960

1008

1056

1104



gat
Asp

cta
Leu
385

cta
Leu

tct
Ser

gta
Val

cta
Leu

tgc
Cys
465

acc
Thr

cct
Pro

ctg
Leu

gtt
Val

cag
Gln
545

tac
Tyr

cat
His
370

gct
Ala

ggt
Gly

gat
Asp

gac
Asp

cta
Leu
450

tgt
Cys

cta
Leu

ctc
Leu

gga
Gly

ttc
Phe
530

gct
Ala

gag
Glu

tat
Tyr

gga
Gly

gtc
Val

gtc
Val

tcg
Ser
435

acg
Thr

Lttt
Phe

caa
Gln

tag
Trp

ccc
Pro
515

aat

Asn

tta
Leu

ccg
Pro

ata
Ile

ctg
Leu

tcc
Ser

caa
Gln
420

tta

Leu

gca
Ala

tat
Tyr

gaa
Glu

acc
Thr
500

cta
Leu

cga
Arg

gtc
Val

tga

cat
His

gga
Gly

gtc
Val
405

gtc
Val

gct
Ala

gaa
Glu

gct
Ala

gaa
Glu
485

999
Gly

ctc
Leu

tta
Leu

ctg
Leu

aga
Arg

atc
Ile
390

acc
Thr

tta
Leu

gaa
Glu

caa
Gln

aac
Asn
470

tta
Leu

ctg
Leu

acc
Thr

gtt
Val

act
Thr
550

cct
Pro
375

acc
Thr

cag
Gln

tcc
Ser

gta
Val

gga
Gly
455

aag
Lys

caa
Gln

cag
Gln

ctc
Leu

caa
Gln
535

caa
Gln

<210>
<211>
<212>
<213>
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Fugion of the transmembrane and extracellular domaing of the

aaa
Lys

gca
Ala

tat
Tyr

ggt
Gly

gtt
Val
440

gga
Gly

tca
Ser

aaa
Lys

ggc
Gly

cta
Leu
520

Lttt
Phe

caa
Gln

cga
Arg

gca
Ala

aca
Thr

acc
Thr
425

ctc
Leu

att
Ile

gga
Gly

cgc
Arg

Lttt
Phe
505

ctc

Leu

gtt
Val

tac
Tyr
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gct
Ala

ttc
Phe

aaa
Lys
410

ata
Ile

caa
Gln

tgt
Cys

att
Ile

agg
Arg
490

ctt

Leu

ata
Ile

aaa
Lys

cac
His

gta
Val

acc
Thr
395

tta
Leu

caa
Gln

aat
Asn

tta
Leu

gtg
Val
475

gaa
Glu

ccg
Pro

cta
Leu

gac
Asp

cag
Gln
555

cag
Gln
380

acc
Thr

tcc
Ser

gat
Asp

agg
Arg

gcc
Ala
460

aga
Arg

agc
Ser

tac
Tyr

acc
Thr

agg
Arg
540

cta
Leu

ttc
Phe

gga
Gly

cat
His

tta
Leu

agg
Arg
445

tta
Leu

aac
Asn

ctg
Leu

ctc
Leu

att
Ile
525

atc

Ile

aaa
Lys

atc
Ile

gct
Ala

cag
Gln

caa
Gln
430

gga
Gly

caa
Gln

aaa
Lys

gca
Ala

cta
Leu
510

999
Gly

tca
Ser

cca
Pro

cct
Pro

aca
Thr

tta
Leu
415

gac
Asp

ctg
Leu

gaa
Glu

ata
Ile

tcc
Ser
495

cct
Pro

cca
Pro

gta
Val

cta
Leu

tta
Leu

ggc
Gly
400

ata
Ile

cag
Gln

gac
Asp

aaa
Lys

aga
Arg
480

aac
Asn

ctc
Leu

tgc
Cys

gtc
Val

gaa
Glu
560

1152

1200

1248

1296

1344

1392

1440

1488

1536

1584

1632

1680

1692
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feline endogenous RD114 virus envelope glycoprotein and the
cytoplasmic domain of MLV-A envelope glycoprotein
<400> 2
Met Lys Leu Pro Thr Gly Met Val Ile Leu Cys Ser Leu Ile Ile Val

1 5 10 15

Arg Ala Gly Phe Asp Asp Pro Arg Lys Ala Ile Ala Leu Val Gln Lys
20 25 30

Gln His Gly Lys Pro Cys Glu Cys Ser Gly Gly Gln Val Ser Glu Ala
35 40 45

Pro Pro Asn Ser Ile Gln Gln Val Thr Cys Pro Gly Lys Thr Ala Tyr
50 55 60

Leu Met Thr Asn Gln Lys Trp Lys Cys Arg Val Thr Pro Lys Ile Ser
65 70 75 80

Pro Ser Gly Gly Glu Leu Gln Asn Cys Pro Cys Agsn Thr Phe Gln Asp
85 90 95

Ser Met His Ser Ser Cys Tyr Thr Glu Tyr Arg Gln Cys Arg Arg Ile
100 105 110

Asn Lys Thr Tyr Tyr Thr Ala Thr Leu Leu Lys Ile Arg Ser Gly Ser
115 120 125

Leu Asn Glu Val Gln Ile Leu Gln Asn Pro Asn Gln Leu Leu Gln Ser
130 135 140

Pro Cys Arg Gly Ser Ile Agn Gln Pro Val Cys Trp Ser Ala Thr Ala
145 150 155 160

Pro Ile His Ile Ser Asp Gly Gly Gly Pro Leu Asp Thr Lys Arg Val
165 170 175

Trp Thr Val Gln Lys Arg Leu Glu Gln Ile His Lys Ala Met Thr Pro
180 185 190

Glu Leu Gln Tyr His Pro Leu Ala Leu Pro Lys Val Arg Asp Asp Leu
195 200 205

Ser Leu Asp Ala Arg Thr Phe Asp Ile Leu Asn Thr Thr Phe Arg Leu
210 215 220



Leu

225

Lys

Tyr

Pro

Ser

Phe

305

Leu

Leu

Asp

Asp

Leu

385

Leu

Ser

Val

Leu

Cys

Gln

Leu

Ser

Leu

Pro

290

Thr

Asn

Pro

Ile

His

370

Ala

Gly

Asp

Asp

Leu

450

Cys

Met

Gly

Leu

Leu

275

Phe

Asn

Gly

Gln

Asp

355

Tyr

Gly

Val

Val

Ser

435

Thr

Phe

Ser

Thr

Ala

260

Val

Ile

Cys

Ser

Asn

340

Ile

Ile

Leu

Ser

Gln

420

Leu

Ala

Tyr

Asn

Pro

245

Asp

Gln

Asn

Thr

Val

325

Trp

Asn

His

Gly

Val

405

Val

Ala

Glu

Ala

Phe

230

Thr

Ser

Pro

Asp

Ser

310

Phe

Thr

Pro

Arg

Ile

390

Thr

Leu

Glu

Gln

Asn

Ser

Pro

Leu

Met

Thr

295

Val

Leu

Arg

Gly

Pro

375

Thr

Gln

Ser

Val

Gly

455

Lys

Leu

Leu

Ala

Gln

280

Glu

Ala

Cys

Leu

Asp

360

Lys

Ala

Tyr

Gly

Val

440

Gly

Ser

Ala

Ala

Asn

265

Phe

Gln

Asn

Gly

Cys

345

Glu

Arg

Ala

Thr

Thr

425

Leu

Ile

Gly
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Gln

Ile

250

Ala

Ser

Ile

Val

Asn

330

Val

Pro

Ala

Phe

Lys

410

Ile

Gln

Cys

Ile

Asp

235

Pro

Ser

Asn

Asp

Ser

315

Asn

Gln

Val

Val

Thr

395

Leu

Gln

Asn

Leu

Val

Cys

Thr

Cys

Ser

Leu

300

Ser

Met

Ala

Pro

Gln

380

Thr

Ser

Asp

Arg

Ala

460

Arg

Trp

Pro

Gln

Ser

285

Gly

Pro

Ala

Ser

Ile

365

Phe

Gly

His

Leu

Arg

445

Leu

Asn

Leu

Ser

Ile

270

Cys

Ala

Leu

Tyr

Leu

350

Pro

Ile

Ala

Gln

Gln

430

Gly

Gln

Lys

Cys

Leu

255

Ile

Leu

Val

Cys

Thr

335

Leu

Ala

Pro

Thr

Leu

415

Asp

Leu

Glu

Ile

Leu

240

Thr

Pro

Ser

Thr

Ala

320

Tyr

Pro

Ile

Leu

Gly

400

Ile

Gln

Asp

Lys

Arg
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465 470 475 480

Thr Leu Gln Glu Glu Leu Gln Lys Arg Arg Glu Ser Leu Ala Ser Asn
485 490 495

Pro Leu Trp Thr Gly Leu Gln Gly Phe Leu Pro Tyr Leu Leu Pro Leu
500 505 510

Leu Gly Pro Leu Leu Thr Leu Leu Leu Ile Leu Thr Ile Gly Pro Cys
515 520 525

Val Phe Asn Arg Leu Val Gln Phe Val Lys Asp Arg Ile Ser Val Val
530 535 540

Gln Ala Leu Val Leu Thr Gln Gln Tyr His Gln Leu Lys Pro Leu Glu
545 550 555 560

Tyr Glu Pro

<210> 3
<211> 2385
<212> DNA

<213> Artificial sequence

<220>
<223> Fusion of the SCF cytokine, the N-terminal domain of an influenza
virus hemagglutinin glycoprotein, and a signal peptide

<220>
<221> CDS
<222> (1) ..(2385)

<400> 3

atg gcg cgt teca acg cte tca aaa ccc ctt aaa aat aag gtt aac ccg 48
Met Ala Arg Ser Thr Leu Ser Lys Pro Leu Lys Asn Lys Val Asn Pro

1 5 10 15

cga ggc ccc cta atc ccc tta att ctt ctg atg ctc aga ggg gtc agt 96
Arg Gly Pro Leu Ile Pro Leu Ile Leu Leu Met Leu Arg Gly Val Ser
20 25 30

act gct tcg ccc ggc tcc agt gcg gcc cag ccg gcc gaa ggg atc tgce 144
Thr Ala Ser Pro Gly Ser Ser Ala Ala Gln Pro Ala Glu Gly Ile Cys
35 40 45

agg aat cgt gtg act aat aat gta aaa gac gtc act aaa ttg gtg gca 192
Arg Asn Arg Val Thr Asn Asn Val Lys Asp Val Thr Lys Leu Val Ala
50 55 60

aat ctt cca aaa gac tac atg ata acc ctc aaa tat gtc ccc ggg atg 240
Asn Leu Pro Lys Asp Tyr Met Ile Thr Leu Lys Tyr Val Pro Gly Met
65 70 75 80



gat
Asp

tca
Ser

ggc
Gly

gac
Asp

tca
Ser
145

aga
Arg

tct
Ser

gat
Asp

gcc
Ala

aat
Asn
225

caa
Gln

cat
His

gta
Val

aaa
Lys

ctg
Leu
305

gtt
Val

gac
Asp

ttg
Leu

ctt
Leu
130

ttc
Phe

att
Ile

gaa
Glu

tcc
Ser

agc
Ser
210

ccc
Pro

gac
Asp

gct
Ala

gaa
Glu

att
Ile
290

tta
Leu

ttg
Leu

agc
Ser

agt
Ser
115

gtg
Val

aag
Lys

Lttt
Phe

act
Thr

aga
Arg
195

tcc
Ser

cct
Pro

ctt
Leu

gta
Val

gtt
Val
275

tgc
Cys

999
Gly

cca
Pro

ttg
Leu
100

aat
Asn

gag
Glu

agc
Ser

aat
Asn

agt
Ser
180

gtc
Val

ctt
Leu

gga
Gly

cca
Pro

tca
Ser
260

gtc
Val

tca
Ser

acc
Thr

agt
Ser
85

act
Thr

tat
Tyr

tgc
Cys

cca
Pro

aga
Arg
165

gat
Asp

agt
Ser

agg
Arg

gac
Asp

gga
Gly
245

aat

Asn

aat
Asn

aaa
Lys

att
Ile

cat
His

gat
Asp

tcc
Ser

gtc
Val

gaa
Glu
150

tcc
Ser

tgt
Cys

gtc
Val

aat
Asn

tcc
Ser
230

aat
Asn

ggc
Gly

gca
Ala

999
Gly

acc
Thr
310

tgt
Cys

ctt
Leu

atc
Ile

aaa
Lys
135

ccc
Pro

att
Ile

gtg
Val

aca
Thr

gac
Asp
215

agc
Ser

gac
Asp

acc
Thr

acg
Thr

aaa
Lys
295

gga
Gly

tag
Trp

ctg
Leu

ata
Ile
120

gaa
Glu

agg
Arg

gat
Asp

gtt
Val

aaa
Lys
200

agc
Ser

cta
Leu

aac
Asn

aaa
Lys

gaa
Glu
280

aga

Arg

cca
Pro

ata
Ile

gac
Asp
105

gac
Asp

aac
Asn

ctc
Leu

gcc
Ala

tct
Ser
185

cca
Pro

agt
Ser

cac
His

agc
Ser

gta
Val
265

aca
Thr

acc
Thr

cct
Pro
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agc
Ser
90

aag
Lys

aaa
Lys

tca
Ser

Lttt
Phe

ttc
Phe
170

tca
Ser

Lttt
Phe

agc
Ser

gcg
Ala

gac
Asp
250

aac

Asn

gtg
Val

act
Thr

caa
Gln

gag
Glu

Lttt
Phe

ctt
Leu

tct
Ser

act
Thr
155

aag
Lys

aca
Thr

atg
Met

agt
Ser

gcc
Ala
235

aaa
Lys

aca
Thr

gag
Glu

gat
Asp

tgc
Cys
315

atg
Met

tca
Ser

gtg
Val

aag
Lys
140

cct
Pro

gac
Asp

tta
Leu

tta
Leu

aat
Asn
220

gca
Ala

att
Ile

ctc
Leu

cgg
Arg

ctt
Leu
300

gac
Asp

gta
Val

aat
Asn

aat
Asn
125

gat
Asp

gaa
Glu

Lttt
Phe

agt
Ser

ccc
Pro
205

agg
Arg

atc
Ile

tgt
Cys

act
Thr

aca
Thr
285

ggc
Gly

caa
Gln

gta
Val

att
Ile
110

ata
Ile

cta
Leu

gaa
Glu

gta
Val

cct
Pro
190

cct
Pro

aag
Lys

gag
Glu

ctt
Leu

gag
Glu
270

aac
Asn

caa
Gln

Lttt
Phe

caa
Gln
95

tct
Ser

gtc
Val

aaa
Lys

ttc
Phe

gtg
Val
175

gag
Glu

gtt
Val

gcc
Ala

gga
Gly

gga
Gly
255

aga

Arg

atc
Ile

tgc
Cys

cta
Leu

ttg
Leu

gaa
Glu

gat
Asp

aaa
Lys

Lttt
Phe
160

gca
Ala

aaa
Lys

gca
Ala

aaa
Lys

agg
Arg
240

cat
His

gga
Gly

ccc
Pro

gga
Gly

gaa
Glu
320

288

336

384

432

480

528

576

624

672

720

768

816

864

912

960



Lttt
Phe

tac
Tyr

gga
Gly

ata
Ile

ttc
Phe
385

ttc
Phe

ctg
Leu

aaa
Lys

tat
Tyr

ggc
Gly
465

gat
Asp

gcc
Ala

gtt
Val

aca
Thr

tgc
Cys
545

aag

tca
Ser

ccg
Pro

tca
Ser

agg
Arg
370

tat
Tyr

cca
Pro

ata
Ile

cta
Leu

cat
His
450
cag

Gln

aca
Thr

agc
Ser

gat
Asp

agc
Ser
530

cca
Pro

aac

gct
Ala

999
Gly

ggt
Gly
355

acc
Thr

gca
Ala

caa
Gln

gta
Val

tat
Tyr
435

caa

Gln

tcc
Ser

gtt
Val

ttc
Phe

gcc
Ala
515

aga
Arg

aga
Arg

gtt

gat
Asp

aag
Lys
340

999
Gly

aac
Asn

gaa
Glu

atg
Met

tag
Trp
420

999
Gly

tct
Ser

gga
Gly

act
Thr

ttg
Leu
500

aat
Asn

ttg
Leu

tat
Tyr

ccc

cta
Leu
325

Lttt
Phe

att
Ile

gga
Gly

atg
Met

aca
Thr
405

gga
Gly

agt
Ser

Lttt
Phe

cgg
Arg

Lttt
Phe
485

agg
Arg

tgc
Cys

cct
Pro

gta
Val

gaa

ata
Ile

gtt
Val

gac
Asp

aca
Thr

gag
Glu
390

aaa
Lys

atc
Ile

gga
Gly

gtg
Val

att
Ile
470

agt

Ser

gga
Gly

gaa
Glu

Lttt
Phe

aaa
Lys
550

cct

atc
Ile

aat
Asn

aaa
Lys

act
Thr
375

tag
Trp

tca
Ser

cac
His

aat
Asn

ccg
Pro
455

gat
Asp

ttc
Phe

aag
Lys

999
Gly

caa
Gln
535

cag
Gln

tcec

gag
Glu

gaa
Glu

gaa
Glu
360

agt
Ser

ctc
Leu

tac
Tyr

cat
His

aaa
Lys
440

agt

Ser

Lttt
Phe

aat
Asn

tcc
Ser

gaa
Glu
520

aac
Asn

gaa
Glu

aaa

aga
Arg

gag
Glu
345

aca
Thr

gca
Ala

ctg
Leu

aaa
Lys

tca
Ser
425

ctyg

Leu

cca
Pro

cat
His

999
Gly

atg
Met
505

tgc
Cys

atc
Ile

agt
Ser

aaa
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cga
Arg
330

gca
Ala

atg
Met

tgt
Cys

tca
Ser

aac
Asn
410

gga
Gly

ata
Ile

gga
Gly

tag
Trp

gct
Ala
490

999
Gly

tac
Tyr

aat
Asn

tta
Leu

agg

gaa
Glu

ttg
Leu

gga
Gly

aga
Arg

aat
Asn
395

aca
Thr

tca
Ser

aca
Thr

aca
Thr

ttg
Leu
475

ttc
Phe

atc
Ile

cac
His

agc
Ser

tta
Leu
555

aaa

gga
Gly

cga
Arg

ttc
Phe

aga
Arg
380

aca
Thr

agg
Arg

acc
Thr

gtc
Val

cga
Arg
460

atc

Ile

ata
Ile

cag
Gln

agt
Ser

aga
Arg
540

ttg
Leu

aaa

aat
Asn

caa
Gln

aca
Thr
365

tca
Ser

gac
Asp

aga
Arg

acc
Thr

999
Gly
445

ccg

Pro

ttg
Leu

gct
Ala

agc
Ser

gga
Gly
525

gca
Ala

gca
Ala

aga

gat
Asp

atc
Ile
350

tat
Tyr

999
Gly

aat
Asn

gaa
Glu

gaa
Glu
430

agt

Ser

cag
Gln

gat
Asp

cca
Pro

gat
Asp
510

999
Gly

gtt
Val

act
Thr

ggc

gtt
Val
335

ctc
Leu

agt
Ser

tct
Ser

gct
Ala

tca
Ser
415

cag

Gln

tcc
Ser

ata
Ile

ccc
Pro

aat
Asn
495

gtg
Val

act
Thr

ggc
Gly

999
Gly

ctyg

tgt
Cys

aga
Arg

gga
Gly

tca
Ser

tct
Ser
400

gct
Ala

acc
Thr

aaa
Lys

aat
Asn

aat
Asn
480

cgt
Arg

cag
Gln

ata
Ile

aaa
Lys

atg
Met
560

Lttt

1008

1056

1104

1152

1200

1248

1296

1344

1392

1440

1488

1536

1584

1632

1680

1728



Lys

ggc
Gly

999
Gly

gca
Ala

tta
Leu
625

aat
Asn

acc
Thr

gtg
Val

aac
Asn

gag
Glu
705

tgt
Cys

gaa
Glu

agt
Ser

Lttt
Phe

aac
Asn
785

Asn

gct
Ala

tag
Trp

gac
Asp
610

aat
Asn

gaa
Glu

aaa
Lys

gca
Ala

agg
Arg
690

gat
Asp

atg
Met

gaa
Glu

ggc
Gly

ttg
Leu
770

gga
Gly

<210>

Val

ata
Ile

tac
Tyr
595

tac
Tyr

aga
Arg

ttc
Phe

gac
Asp

atg
Met
675

ctg
Leu

ggt
Gly

gct
Ala

gcg
Ala

tac
Tyr
755

ctt

Leu

aac
Asn

Pro

gca
Ala
580

ggt
Gly

aaa
Lys

ctc
Leu

act
Thr

tcc
Ser
660

gaa
Glu

tat
Tyr

act
Thr

agt
Ser

atg
Met
740

aaa

Lys

ctt
Leu

atg
Met

Glu
565

999
Gly

ttc
Phe

agc
Ser

att
Ile

gag
Glu
645

atc
Ile

aac
Asn

gag
Glu

ggt
Gly

ata
Ile
725

caa
Gln

gat
Asp

gcc
Ala

cgg
Arg

Pro

Lttt
Phe

agg
Arg

acc
Thr

gag
Glu
630

gtg
Val

aca
Thr

cag
Gln

cga
Arg

tgc
Cys
710

agg
Arg

aat
Asn

gtg
Val

att
Ile

tgc
Cys
790

Ser

att
Ile

cat
His

caa
Gln
615

aaa
Lys

gaa
Glu

gaa
Glu

cac
His

gtg
Val
695

Lttt
Phe

aac
Asn

aga
Arg

ata
Ile

gca
Ala
775

act
Thr

Lys

gaa
Glu

cag
Gln
600

tcg
Ser

acc
Thr

aag
Lys

gta
Val

act
Thr
680

agg
Arg

gaa
Glu

aat
Asn

ata
Ile

ctt
Leu
760

atg
Met

att
Ile

Lys

aat
Asn
585

aat
Asn

gca
Ala

aac
Asn

cag
Gln

tag
Trp
665

att
Ile

aaa
Lys

att
Ile

act
Thr

caa
Gln
745

tag
Trp

ggc
Gly

tgt
Cys
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Arg
570

ggt
Gly

gca
Ala

att
Ile

cag
Gln

att
Ile
650

tct
Ser

gat
Asp

caa
Gln

Lttt
Phe

tat
Tyr
730

att
Ile

Lttt
Phe

ctt
Leu

ata
Ile

Lys

tag
Trp

caa
Gln

gat
Asp

caa
Gln
635

ggc
Gly

tac
Tyr

ttg
Leu

tta
Leu

cat
His
715

gat
Asp

gac
Asp

agc
Ser

gtt
Val

taa

Lys

gaa
Glu

gga
Gly

cag
Gln
620

Lttt
Phe

aat
Asn

aat
Asn

gct
Ala

agg
Arg
700

aaa
Lys

cac
His

cca
Pro

ttc
Phe

ttc
Phe
780

Arg

ggt
Gly

gaa
Glu
605

ata
Ile

gag
Glu

tta
Leu

gct
Ala

gat
Asp
685

gaa
Glu

tgt
Cys

agc
Ser

gtc
Val

999
Gly
765

ata
Ile

Gly

ctg
Leu
590

gga
Gly

acc
Thr

cta
Leu

att
Ile

gaa
Glu
670

tca
Ser

aat
Asn

gac
Asp

aaa
Lys

aaa
Lys
750

gca

Ala

tgt
Cys

Leu
575

gtc
Val

act
Thr

gga
Gly

ata
Ile

aac
Asn
655

ctt
Leu

gag
Glu

gct
Ala

gat
Asp

tac
Tyr
735

ttg

Leu

tca
Ser

gtg
Val

Phe

gac
Asp

gca
Ala

aag
Lys

gat
Asp
640

tag
Trp

att
Ile

atg
Met

gaa
Glu

gat
Asp
720

aga

Arg

agt
Ser

tgc
Cys

aag
Lys

1776

1824

1872

1920

1968

2016

2064

2112

2160

2208

2256

2304

2352

2385



10/42

<211> 794
<212> PRT
<213> Artificial sequence

<220>

<223> Fusion of the SCF cytokine, the N-terminal domain of an influenza
virus hemagglutinin glycoprotein, and a signal peptide

<400> 4

Met Ala Arg Ser Thr Leu Ser Lys Pro Leu Lys Asn Lys Val Asn Pro

1 5 10 15

Arg Gly Pro Leu Ile Pro Leu Ile Leu Leu Met Leu Arg Gly Val Ser
20 25 30

Thr Ala Ser Pro Gly Ser Ser Ala Ala Gln Pro Ala Glu Gly Ile Cys
35 40 45

Arg Asn Arg Val Thr Asn Asn Val Lys Asp Val Thr Lys Leu Val Ala
50 55 60

Asn Leu Pro Lys Asp Tyr Met Ile Thr Leu Lys Tyr Val Pro Gly Met
65 70 75 80

Asp Val Leu Pro Ser His Cys Trp Ile Ser Glu Met Val Val Gln Leu
85 90 95

Ser Asp Ser Leu Thr Asp Leu Leu Asp Lys Phe Ser Asn Ile Ser Glu
100 105 110

Gly Leu Ser Asn Tyr Ser Ile Ile Asp Lys Leu Val Asn Ile Val Asp
115 120 125

Asp Leu Val Glu Cys Val Lys Glu Asn Ser Ser Lys Asp Leu Lys Lys
130 135 140

Ser Phe Lys Ser Pro Glu Pro Arg Leu Phe Thr Pro Glu Glu Phe Phe
145 150 155 160

Arg Ile Phe Asn Arg Ser Ile Asp Ala Phe Lys Asp Phe Val Vval Ala
165 170 175

Ser Glu Thr Ser Asp Cys Val Val Ser Ser Thr Leu Ser Pro Glu Lys
180 185 190

Asp Ser Arg Val Ser Val Thr Lys Pro Phe Met Leu Pro Pro Val Ala
195 200 205

10



Ala

Asn

225

Gln

His

Val

Lys

Leu

305

Phe

Tyr

Gly

Ile

Phe

385

Phe

Leu

Lys

11

Ser

210

Pro

Asp

Ala

Glu

Ile

290

Leu

Ser

Pro

Ser

Arg

370

Tyr

Pro

Ile

Leu

Ser

Pro

Leu

Val

Val

275

Cys

Gly

Ala

Gly

Gly

355

Thr

Ala

Gln

Val

Tyr
435

Leu

Gly

Pro

Ser

260

Val

Ser

Thr

Asp

Lys

340

Gly

Asn

Glu

Met

Trp

420

Gly

Arg

Asp

Gly

245

Asn

Asn

Lys

Ile

Leu

325

Phe

Ile

Gly

Met

Thr

405

Gly

Ser

Asn

Ser

230

Asn

Gly

Ala

Gly

Thr

310

Ile

Val

Asp

Thr

Glu

390

Lys

Ile

Gly

Asp

215

Ser

Asp

Thr

Thr

Lys

295

Gly

Ile

Asn

Lys

Thr

375

Trp

Ser

His

Asn

Ser

Leu

Asn

Lys

Glu

280

Arg

Pro

Glu

Glu

Glu

360

Ser

Leu

Tyr

His

Lys
440

Ser

His

Ser

Val

265

Thr

Thr

Pro

Arg

Glu

345

Thr

Ala

Leu

Lys

Ser

425

Leu

11/42

Ser

Ala

Asp

250

Asn

Val

Thr

Gln

Arg

330

Ala

Met

Cys

Ser

Asn

410

Gly

Ile

Ser

Ala

235

Lys

Thr

Glu

Asp

Cys

315

Glu

Leu

Gly

Arg

Asn

395

Thr

Ser

Thr

Asn

220

Ala

Ile

Leu

Arg

Leu

300

Asp

Gly

Arg

Phe

Arg

380

Thr

Arg

Thr

Val

Arg

Ile

Cys

Thr

Thr

285

Gly

Gln

Asn

Gln

Thr

365

Ser

Asp

Arg

Thr

Gly
445

Lys

Glu

Leu

Glu

270

Asn

Gln

Phe

Asp

Ile

350

Tyr

Gly

Asn

Glu

Glu

430

Ser

Ala

Gly

Gly

255

Arg

Ile

Cys

Leu

Val

335

Leu

Ser

Ser

Ala

Ser

415

Gln

Ser

Lys

Arg

240

His

Gly

Pro

Gly

Glu

320

Cys

Arg

Gly

Ser

Ser

400

Ala

Thr

Lys



Tyr

Gly

465

Asp

Ala

Val

Thr

Cys

545

Lys

Gly

Gly

Ala

Leu

625

Asn

Thr

Val

Asn

12

His

450

Gln

Thr

Ser

Asp

Ser

530

Pro

Asn

Ala

Trp

Asp

610

Asn

Glu

Lys

Ala

Arg

Gln

Ser

Val

Phe

Ala

515

Arg

Arg

Val

Ile

Tyr

595

Tyr

Arg

Phe

Asp

Met

675

Leu

Ser

Gly

Thr

Leu

500

Asn

Leu

Tyr

Pro

Ala

580

Gly

Lys

Leu

Thr

Ser

660

Glu

Tyr

Phe

Arg

Phe

485

Arg

Cys

Pro

Val

Glu

565

Gly

Phe

Ser

Ile

Glu

645

Ile

Asn

Glu

Val

Ile

470

Ser

Gly

Glu

Phe

Lys

550

Pro

Phe

Arg

Thr

Glu

630

Val

Thr

Gln

Arg

Pro

455

Asp

Phe

Lys

Gly

Gln

535

Gln

Ser

Ile

His

Gln

615

Lys

Glu

Glu

His

Val

Ser

Phe

Asn

Ser

Glu

520

Asn

Glu

Lys

Glu

Gln

600

Ser

Thr

Lys

Val

Thr

680

Arg

Pro

His

Gly

Met

505

Cys

Ile

Ser

Lys

Asn

585

Asn

Ala

Asn

Gln

Trp

665

Ile

Lys
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Gly Thr

Trp Leu
475

Ala Phe
490

Gly Ile

Tyr His

Asn Ser

Leu Leu

555

Arg Lys
570

Gly Trp

Ala Gln

Ile Asp

Gln Gln

635

Ile Gly

650

Ser Tyr

Asp Leu

Gln Leu

Arg

460

Ile

Ile

Gln

Ser

Arg

540

Leu

Lys

Glu

Gly

Gln

620

Phe

Asn

Asn

Ala

Arg

Pro

Leu

Ala

Ser

Gly

525

Ala

Ala

Arg

Gly

Glu

605

Ile

Glu

Leu

Ala

Asp

685

Glu

Gln

Asp

Pro

Asp

510

Gly

Val

Thr

Gly

Leu

590

Gly

Thr

Leu

Ile

Glu

670

Ser

Asn

Ile

Pro

Asn

495

Val

Thr

Gly

Gly

Leu

575

Val

Thr

Gly

Ile

Asn

655

Leu

Glu

Ala

Asn

Asn

480

Arg

Gln

Ile

Lys

Met

560

Phe

Asp

Ala

Lys

Asp

640

Trp

Ile

Met

Glu
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690 695 700

Glu Asp Gly Thr Gly Cys Phe Glu Ile Phe His Lys Cys Asp Asp Asp
705 710 715 720

Cys Met Ala Ser Ile Arg Asn Asn Thr Tyr Asp His Ser Lys Tyr Arg
725 730 735

Glu Glu Ala Met Gln Asn Arg Ile Gln Ile Asp Pro Val Lys Leu Ser
740 745 750

Ser Gly Tyr Lys Asp Val Ile Leu Trp Phe Ser Phe Gly Ala Ser Cys
755 760 765

Phe Leu Leu Leu Ala Ile Ala Met Gly Leu Val Phe Ile Cys Val Lys
770 775 780

Asn Gly Asn Met Arg Cys Thr Ile Cys Ile

785 790
<210> &

<211> 530

<212> PRT

<213> Artificial sequence

<220>

<223> Transmembrane and extracellular domaing of the feline endogenous
RD114 virus envelope glycoprotein

<400> 5

Met Lys Leu Pro Thr Gly Met Val Ile Leu Cys Ser Leu Ile Ile Val

1 5 10 15

Arg Ala Gly Phe Asp Asp Pro Arg Lys Ala Ile Ala Leu Val Gln Lys
20 25 30

Gln His Gly Lys Pro Cys Glu Cys Ser Gly Gly Gln Val Ser Glu Ala
35 40 45

Pro Pro Asn Ser Ile Gln Gln Val Thr Cys Pro Gly Lys Thr Ala Tyr
50 55 60

Leu Met Thr Asn Gln Lys Trp Lys Cys Arg Val Thr Pro Lys Ile Ser
65 70 75 80

Pro Ser Gly Gly Glu Leu Gln Asn Cys Pro Cys Agsn Thr Phe Gln Asp
85 90 95

13



Ser

Asn

Leu

Pro

145

Pro

Trp

Glu

Ser

Leu

225

Lys

Tyr

Pro

Ser

Phe

305

Leu

14

Met

Lys

Asn

130

Cys

Ile

Thr

Leu

Leu

210

Gln

Leu

Ser

Leu

Pro

290

Thr

Asn

His

Thr

115

Glu

Arg

His

Val

Gln

195

Asp

Met

Gly

Leu

Leu

275

Phe

Asn

Gly

Ser

100

Tyr

Val

Gly

Ile

Gln

180

Tyr

Ala

Ser

Thr

Ala

260

Val

Ile

Cys

Ser

Ser

Tyr

Gln

Ser

Ser

165

Lys

His

Arg

Asn

Pro

245

Asp

Gln

Asn

Thr

Val
325

Cys

Thr

Ile

Ile

150

Asp

Arg

Pro

Thr

Phe

230

Thr

Ser

Pro

Asp

Ser

310

Phe

Tyr

Ala

Leu

135

Asn

Gly

Leu

Leu

Phe

215

Ser

Pro

Leu

Met

Thr

295

Val

Leu

Thr

Thr

120

Gln

Gln

Gly

Glu

Ala

200

Asp

Leu

Leu

Ala

Gln

280

Glu

Ala

Cys

Glu

105

Leu

Asn

Pro

Gly

Gln

185

Leu

Ile

Ala

Ala

Asn

265

Phe

Gln

Asn

Gly
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Tyr

Leu

Pro

Val

Pro

170

Ile

Pro

Leu

Gln

Ile

250

Ala

Ser

Ile

Val

Asn
330

Arg

Lys

Asn

Cys

155

Leu

His

Lys

Asn

Asp

235

Pro

Ser

Asn

Asp

Ser

315

Asn

Gln

Ile

Gln

140

Trp

Asp

Lys

Val

Thr

220

Cys

Thr

Cys

Ser

Leu

300

Ser

Met

Cys

Arg

125

Leu

Ser

Thr

Ala

Arg

205

Thr

Trp

Pro

Gln

Ser

285

Gly

Pro

Ala

Arg

110

Ser

Leu

Ala

Lys

Met

190

Asp

Phe

Leu

Ser

Ile

270

Cys

Ala

Leu

Tyr

Arg

Gly

Gln

Thr

Arg

175

Thr

Asp

Arg

Cys

Leu

255

Ile

Leu

Val

Cys

Thr
335

Ile

Ser

Ser

Ala

160

Val

Pro

Leu

Leu

Leu

240

Thr

Pro

Ser

Thr

Ala

320

Tyr



Leu

Asp

Asp

Leu

385

Leu

Ser

Val

Leu

Cys

465

Thr

Pro

Leu

Val

Pro

Ile

His

370

Ala

Gly

Asp

Asp

Leu

450

Cys

Leu

Leu

Gly

Phe
530

<210>
<211>
<212>

<213>

<220>
<223>

15

Gln

Asp

355

Tyr

Gly

Val

Val

Ser

435

Thr

Phe

Gln

Trp

Pro

515

6
33
PRT

Asn

340

Ile

Ile

Leu

Ser

Gln

420

Leu

Ala

Tyr

Glu

Thr

500

Leu

Trp

Asn

His

Gly

Val

405

Val

Ala

Glu

Ala

Glu

485

Gly

Leu

Thr

Pro

Arg

Ile

390

Thr

Leu

Glu

Gln

Asn

470

Leu

Leu

Thr

Arg

Gly

Pro

375

Thr

Gln

Ser

Val

Gly

455

Lys

Gln

Gln

Leu

Artificial seguence

Leu

Asp

360

Lys

Ala

Tyr

Gly

Val

440

Gly

Ser

Lys

Gly

Leu
520

Cys

345

Glu

Arg

Ala

Thr

Thr

425

Leu

Ile

Gly

Arg

Phe

505

Leu

15/42

Val

Pro

Ala

Phe

Lys

410

Ile

Gln

Cys

Ile

Arg

490

Leu

Ile

Gln

Val

Val

Thr

395

Leu

Gln

Asn

Leu

Val

475

Glu

Pro

Leu

Ala

Pro

Gln

380

Thr

Ser

Asp

Arg

Ala

460

Arg

Ser

Tyr

Thr

Ser

Ile

365

Phe

Gly

His

Leu

Arg

445

Leu

Asn

Leu

Leu

Ile
525

Leu

350

Pro

Ile

Ala

Gln

Gln

430

Gly

Gln

Lys

Ala

Leu

510

Gly

Leu

Ala

Pro

Thr

Leu

415

Asp

Leu

Glu

Ile

Ser

495

Pro

Pro

Pro

Ile

Leu

Gly

400

Ile

Gln

Asp

Lys

Arg

480

Asn

Leu

Cys

Cytoplasmic domain of Murine Leukemia Virus-A envelope
glycoprotein
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<400> 6
Asn Arg Leu Val Gln Phe Val Lys Asp Arg Ile Ser Val Val Gln Ala
1 5 10 15

Leu Val Leu Thr Gln Gln Tyr His Gln Leu Lys Pro Leu Glu Tyr Glu
20 25 30

Pro

<210> 7
<211> 39
<212> PRT

<213> Artificial sequence

<220>

<223> Signal peptide of the Murine Leukemia Virus-A envelope
glycoprotein

<400> 7

Met Ala Arg Ser Thr Leu Ser Lys Pro Leu Lys Asn Lys Val Asn Pro
1 5 10 15

Arg Gly Pro Leu Ile Pro Leu Ile Leu Leu Met Leu Arg Gly Val Ser
20 25 30

Thr Ala Ser Pro Gly Ser Ser

35
<210> 8
<211> 976
<212> PRT

<213> Homo sapiens
<400> 8

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

Leu Leu Arg Val Gln Thr Gly Ser Ser Gln Pro Ser Val Ser Pro Gly
20 25 30

Glu Pro Ser Pro Pro Ser Ile His Pro Gly Lys Ser Asp Leu Ile Val
35 40 45

Arg Val Gly Asp Glu Ile Arg Leu Leu Cys Thr Asp Pro Gly Phe Val
50 55 60

Lys Trp Thr Phe Glu Ile Leu Asp Glu Thr Asn Glu Asn Lys Gln Asn

16



65

Glu

Cys

Asp

Asp

Asn

145

Arg

Arg

Lys

Lys

Glu

225

Ser

Glu

Ala

Met

Leu
305

17

Trp

Thr

Pro

Asn

130

Tyr

Phe

Ala

Ser

Ala

210

Gly

Val

Lys

Thr

Cys

290

Glu

Ile

Asn

Ala

115

Asp

Ser

Ile

Tyr

Val

195

Val

Glu

Tyr

Tyr

Leu

275

Tyr

Val

Thr

Lys

100

Lys

Thr

Leu

Pro

His

180

Leu

Pro

Glu

Ser

Asn

260

Thr

Ala

Val

Glu

85

His

Leu

Leu

Lys

Asp

165

Arg

Ser

Val

Phe

Thr

245

Ser

Ile

Asn

Asp

70

Lys

Gly

Phe

Val

Gly

150

Pro

Leu

Glu

Val

Thr

230

Trp

Trp

Ser

Asn

Lys
310

Ala

Leu

Leu

Arg

135

Cys

Lys

Cys

Lys

Ser

215

Val

Lys

His

Ser

Thr

295

Gly

Glu

Ser

Val

120

Cys

Gln

Ala

Leu

Phe

200

Val

Thr

Arg

His

Ala

280

Phe

Phe

Ala

Asn

105

Asp

Pro

Gly

Gly

His

185

Ile

Ser

Cys

Glu

Gly

265

Arg

Gly

Ile
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Thr

90

Ser

Arg

Leu

Lys

Ile

170

Cys

Leu

Lys

Thr

Asn

250

Asp

Val

Ser

Asn

75

Asn

Ile

Ser

Thr

Pro

155

Met

Ser

Lys

Ala

Ile

235

Ser

Phe

Asn

Ala

Ile
315

Thr

Tyr

Leu

Asp

140

Leu

Ile

Val

Val

Ser

220

Lys

Gln

Asn

Asp

Asn

300

Phe

Gly

Val

Tyr

125

Pro

Pro

Lys

Asp

Arg

205

Tyr

Asp

Thr

Tyr

Ser

285

Val

Pro

Lys

Phe

110

Gly

Glu

Lys

Ser

Gln

190

Pro

Leu

Val

Lys

Glu

270

Gly

Thr

Met

Tyr

95

Val

Lys

Val

Asp

Val

175

Glu

Ala

Leu

Ser

Leu

255

Arg

Val

Thr

Ile

80

Thr

Arg

Glu

Thr

Leu

160

Lys

Gly

Phe

Arg

Ser

240

Gln

Gln

Phe

Thr

Asn
320



Thr

Tyr

Arg

Ser

Thr

385

Ala

Thr

Phe

Arg

Ser

465

Ser

Val

Lys

Phe

Tyr
545

18

Thr

Glu

Thr

Asn

370

Glu

Ala

Tyr

Pro

Cys

450

Gly

Ala

Gly

Glu

Val

530

Lys

Val

Ala

Phe

355

Ile

Gly

Ile

Asp

Glu

435

Ser

Pro

Phe

Lys

Gln

515

Ile

Tyr

Phe

Phe

340

Thr

Arg

Gly

Ala

Arg

420

Pro

Ala

Pro

Lys

Thr

500

Ile

Val

Leu

Val

325

Pro

Asp

Tyr

Thr

Phe

405

Leu

Thr

Ser

Phe

His

485

Ser

His

Ala

Gln

Asn

Lys

Lys

Val

Tyr

390

Asn

Val

Ile

Val

Gly

470

Asn

Ala

Pro

Gly

Lys
550

Asp

Pro

Trp

Ser

375

Thr

Val

Asn

Asp

Leu

455

Lys

Gly

Tyr

His

Met

535

Pro

Gly

Glu

Glu

360

Glu

Phe

Tyr

Gly

Trp

440

Pro

Leu

Thr

Phe

Thr

520

Met

Met

Glu

His

345

Asp

Leu

Leu

Val

Met

425

Tyr

Val

Val

Val

Asn

505

Leu

Cys

Tyr
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Asn

330

Gln

Tyr

His

Val

Asn

410

Leu

Phe

Asp

Val

Glu

490

Phe

Phe

Ile

Glu

Val

Gln

Pro

Leu

Ser

395

Thr

Gln

Cys

Val

Gln

475

Cys

Ala

Thr

Ile

Val
555

Asp

Trp

Lys

Thr

380

Asn

Lys

Cys

Pro

Gln

460

Ser

Lys

Phe

Pro

Val

540

Gln

Leu

Ile

Ser

365

Arg

Ser

Pro

Val

Gly

445

Thr

Ser

Ala

Lys

Leu

525

Met

Trp

Ile

Tyr

350

Glu

Leu

Asp

Glu

Ala

430

Thr

Leu

Ile

Tyr

Gly

510

Leu

Ile

Lys

Val

335

Met

Asn

Lys

Val

Ile

415

Ala

Glu

Asn

Asp

Asn

495

Asn

Ile

Leu

Val

Glu

Asn

Glu

Gly

Asn

400

Leu

Gly

Gln

Ser

Ser

480

Asp

Asn

Gly

Thr

Val
560



Glu

Pro

Lys

Tyr

Leu

625

Leu

Leu

Cys

Phe

Asn

705

Tyr

Asp

Thr

Leu

Ser
785

19

Glu

Tyr

Thr

Gly

610

Lys

Lys

Gly

Cys

Ile

690

Leu

Met

Lys

Pro

Leu

770

Lys

Ile

Asp

Leu

595

Leu

Pro

Val

Ala

Tyr

675

Cys

Leu

Asp

Arg

Ala

755

Ser

Asn

Asn

His

580

Gly

Ile

Ser

Leu

Cys

660

Gly

Ser

His

Met

Arg

740

Ile

Phe

Cys

Gly

565

Lys

Ala

Lys

Ala

Ser

645

Thr

Asp

Lys

Ser

Lys

725

Ser

Met

Ser

Ile

Asn

Trp

Gly

Ser

His

630

Tyr

Ile

Leu

Gln

Lys

710

Pro

Val

Glu

Tyr

His
790

Asn

Glu

Ala

Asp

615

Leu

Leu

Gly

Leu

Glu

695

Glu

Gly

Arg

Asp

Gln

775

Arg

Tyr

Phe

Phe

600

Ala

Thr

Gly

Gly

Asn

680

Asp

Ser

Val

Ile

Asp

760

Val

Asp

Val

Pro

585

Gly

Ala

Glu

Asn

Pro

665

Phe

His

Ser

Ser

Gly

745

Glu

Ala

Leu
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Tyr

570

Arg

Lys

Met

Arg

His

650

Thr

Leu

Ala

Cys

Tyr

730

Ser

Leu

Lys

Ala

Ile

Asn

Val

Thr

Glu

635

Met

Leu

Arg

Glu

Ser

715

Val

Tyr

Ala

Gly

Ala
795

Asp

Arg

Val

Val

620

Ala

Asn

Val

Arg

Ala

700

Asp

Val

Ile

Leu

Met

780

Arg

Pro

Leu

Glu

605

Ala

Leu

Ile

Ile

Lys

685

Ala

Ser

Pro

Glu

Asp

765

Ala

Asn

Thr

Ser

590

Ala

Val

Met

Val

Thr

670

Arg

Leu

Thr

Thr

Arg

750

Leu

Phe

Ile

Gln

575

Phe

Thr

Lys

Ser

Asn

655

Glu

Asp

Tyr

Asn

Lys

735

Asp

Glu

Leu

Leu

Leu

Gly

Ala

Met

Glu

640

Leu

Tyr

Ser

Lys

Glu

720

Ala

Val

Asp

Ala

Leu
800



Thr His

Ile Lys

Val Lys

Glu Ser
850

Leu Gly
865

Lys Met

Ala Glu

Lys Arg

Ser Glu
930

Asn Arg
945

Gly Ser

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

<220>
<223>

<400>

9
1

Gly

Asn

Trp

835

Asp

Ser

Ile

Met

Pro

915

Ser

Gln

Thr

89

PRT

Arg

Asp

820

Met

Val

Ser

Lys

Tyr

900

Thr

Thr

Lys

Ala

Ile

805

Ser

Ala

Trp

Pro

Glu

885

Asp

Phe

Asn

Pro

Ser
965

Thr

Asn

Pro

Ser

Tyr

870

Gly

Ile

Lys

His

Val

950

Ser

Lys

Tyr

Glu

Tyr

855

Pro

Phe

Met

Gln

Ile

935

Val

Ser

Artificial seguence

Ile

Val

Ser

840

Gly

Gly

Arg

Lys

Ile

920

Tyr

Asp

Gln

Cys

Val

825

Ile

Ile

Met

Met

Thr

905

Val

Ser

His

Pro
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Asp

810

Lys

Phe

Phe

Pro

Leu

890

Cys

Gln

Asn

Ser

Leu
970

Phe

Gly

Asn

Leu

Val

875

Ser

Trp

Leu

Leu

Val

955

Leu

Gly

Asn

Cys

Trp

860

Asp

Pro

Asp

Ile

Ala

940

Arg

Val

Leu

Ala

Val

845

Glu

Ser

Glu

Ala

Glu

925

Asn

Ile

His

Ala

Arg

830

Tyr

Leu

Lys

His

Asp

910

Lys

Cys

Asn

Asp

Extracellular domain of the human SCF cytokine

9

Arg

815

Leu

Thr

Phe

Phe

Ala

895

Pro

Gln

Ser

Ser

Asp
975

Asp

Pro

Phe

Ser

Tyr

880

Pro

Leu

Ile

Pro

Val

960

Val

Glu Gly Ile Cys Arg Asn Arg Val Thr Asn Asn Val Lys Asp Val Thr

1

5

10

15

Lys Leu Val Ala Asn Leu Pro Lys Asp Tyr Met Ile Thr Leu Lys Tyr

20

20

25

30



Val

Val

Asn

65

Asn

Asp

Glu

Phe

Ser

145

Pro

Arg

Pro

Val

50

Ile

Ile

Leu

Glu

Val

130

Pro

Pro

Lys

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

<220>
<223>

<400>

Gly

35

Gln

Ser

Val

Lys

Phe

115

Val

Glu

Val

Ala

10
558
PRT

Met

Leu

Glu

Asp

Lys

100

Phe

Ala

Lys

Ala

Lys
180

Asp

Ser

Gly

Asp

85

Ser

Arg

Ser

Asp

Ala

165

Asn

Val

Asp

Leu

70

Leu

Phe

Ile

Glu

Ser

150

Ser

Pro

Leu

Ser

55

Ser

Val

Lys

Phe

Thr

135

Arg

Ser

Pro

Artificial seguence

N-terminal domain of

10

Ile Glu Gly Arg Gln Asp Leu

1

5

Cys Leu Gly Hig Hig Ala Val

20

Thr Glu Arg Gly Val Glu Val

21

35

Pro

40

Leu

Asn

Glu

Ser

Asn

120

Ser

Val

Leu

Gly

the

Pro

Ser

Val
40

Ser

Thr

Tyr

Cys

Pro

105

Arg

Asp

Ser

Arg

Asp
185
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His

Asp

Ser

Val

90

Glu

Ser

Cys

Val

Asn

170

Ser

Cys

Leu

Ile

75

Lys

Pro

Ile

Val

Thr

155

Asp

Ser

Fowl Plague

Gly Asn Asp

10

Asn Gly Thr

25

Agsn Ala Thr

Trp

Leu

60

Ile

Glu

Arg

Asp

Val

140

Lys

Ser

Leu

Ile

45

Asp

Asp

Asn

Leu

Ala

125

Ser

Pro

Ser

His

Ser

Lys

Lys

Ser

Phe

110

Phe

Ser

Phe

Ser

Glu

Phe

Leu

Ser

95

Thr

Lys

Thr

Met

Ser
175

Met

Ser

Val

80

Lys

Pro

Asp

Leu

Leu

160

Asn

Virus hemagglutinin

Asn Ser Asp Lys Ile

15

Lys Val Asn Thr Leu

30

Glu Thr val Glu Arg

45



Thr

Gly

65

Gln

Asn

Gln

Thr

Ser

145

Asp

Arg

Thr

Gly

Pro

225

Leu

Ala

Ser

22

Asn

50

Gln

Phe

Asp

Ile

Tyr

130

Gly

Asn

Glu

Glu

Ser

210

Gln

Asp

Pro

Asp

Ile

Cys

Leu

Val

Leu

115

Ser

Ser

Ala

Ser

Gln

195

Ser

Ile

Pro

Asn

Val
275

Pro

Gly

Glu

Cys

100

Arg

Gly

Ser

Ser

Ala

180

Thr

Lys

Asn

Asn

Arg

260

Gln

Lys

Leu

Phe

85

Tyr

Gly

Ile

Phe

Phe

165

Leu

Lys

Tyr

Gly

Asp

245

Ala

Val

Ile

Leu

70

Ser

Pro

Ser

Arg

Tyr

150

Pro

Ile

Leu

His

Gln

230

Thr

Ser

Asp

Cys

55

Gly

Ala

Gly

Gly

Thr

135

Ala

Gln

Val

Tyr

Gln

215

Ser

Val

Phe

Ala

Ser

Thr

Asp

Lys

Gly

120

Asn

Glu

Met

Trp

Gly

200

Ser

Gly

Thr

Leu

Asn
280

Lys

Ile

Leu

Phe

105

Ile

Gly

Met

Thr

Gly

185

Ser

Phe

Arg

Phe

Arg

265

Cys
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Gly

Thr

Ile

90

Val

Asp

Thr

Glu

Lys

170

Ile

Gly

Val

Ile

Ser

250

Gly

Glu

Lys

Gly

75

Ile

Asn

Lys

Thr

Trp

155

Ser

His

Asn

Pro

Asp

235

Phe

Lys

Gly

Arg

60

Pro

Glu

Glu

Glu

Ser

140

Leu

Tyr

His

Lys

Ser

220

Phe

Asn

Ser

Glu

Thr

Pro

Arg

Glu

Thr

125

Ala

Leu

Lys

Ser

Leu

205

Pro

His

Gly

Met

Cys
285

Thr

Gln

Arg

Ala

110

Met

Cys

Ser

Asn

Gly

190

Ile

Gly

Trp

Ala

Gly

270

Tyr

Asp

Cys

Glu

95

Leu

Gly

Arg

Asn

Thr

175

Ser

Thr

Thr

Leu

Phe

255

Ile

His

Leu

Asp

80

Gly

Arg

Phe

Arg

Thr

160

Arg

Thr

Val

Arg

Ile

240

Ile

Gln

Ser



Gly

Ala

305

Ala

Arg

Gly

Glu

Ile

385

Glu

Leu

Ala

Asp

Glu

465

Cys

Ser

Val

23

Gly

290

Val

Thr

Gly

Leu

Gly

370

Thr

Leu

Ile

Glu

Ser

450

Asn

Asp

Lys

Lys

Thr

Gly

Gly

Leu

Val

355

Thr

Gly

Ile

Asn

Leu

435

Glu

Ala

Asp

Tyr

Leu
515

Ile

Lys

Met

Phe

340

Asp

Ala

Lys

Asp

Trp

420

Ile

Met

Glu

Asp

Arg

500

Ser

Thr

Cys

Lys

325

Gly

Gly

Ala

Leu

Asn

405

Thr

Val

Asn

Glu

Cys

485

Glu

Ser

Ser

Pro

310

Asn

Ala

Trp

Asp

Asn

390

Glu

Lys

Ala

Arg

Asp

470

Met

Glu

Gly

Arg

295

Arg

Val

Ile

Tyr

Tyr

375

Arg

Phe

Asp

Met

Leu

455

Gly

Ala

Ala

Tyr

Leu

Tyr

Pro

Ala

Gly

360

Lys

Leu

Thr

Ser

Glu

440

Tyr

Thr

Ser

Met

Lys
520

Pro

Val

Glu

Gly

345

Phe

Ser

Ile

Glu

Ile

425

Asn

Glu

Gly

Ile

Gln

505

Asp

23/42

Phe

Lys

Pro

330

Phe

Arg

Thr

Glu

Val

410

Thr

Gln

Arg

Cys

Arg

490

Asn

Val

Gln

Gln

315

Ser

Ile

His

Gln

Lys

395

Glu

Glu

His

Val

Phe

475

Asn

Arg

Ile

Asn

300

Glu

Lys

Glu

Gln

Ser

380

Thr

Lys

Val

Thr

Arg

460

Glu

Asn

Ile

Leu

Ile

Ser

Lys

Asn

Asn

365

Ala

Asn

Gln

Trp

Ile

445

Lys

Ile

Thr

Gln

Trp
525

Asn

Leu

Arg

Gly

350

Ala

Ile

Gln

Ile

Ser

430

Asp

Gln

Phe

Tyr

Ile

510

Phe

Ser

Leu

Lys

335

Trp

Gln

Asp

Gln

Gly

415

Tyr

Leu

Leu

His

Asp

495

Asp

Ser

Arg

Leu

320

Lys

Glu

Gly

Gln

Phe

400

Asn

Asn

Ala

Arg

Lys

480

His

Pro

Phe
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Gly Ala Ser Cys Phe Leu Leu Leu Ala Ile Ala Met Gly Leu Val Phe

530

Ile Cys Val Lys Asn Gly Asn Met Arg Cys Thr Ile Cys Ile

545

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

11
6907
DNA

<220>
<223>

<400> 11
gcggccgetc

tttatattgg
aatagtaatc
aacttacggt
taatgacgta
agtatttacg
cccctattga
tatgggactt
tgcggttttg
gtctccaccc
caaaatgtcg
aggtctatat
gctgttttga
agaacttcag
tcatgttata
tgtatcacca
cattgtctcc
atttgtaacg
aatcactttt
gaacaattgt
gtggaaatat

tatggttaca

24

535

550

tagagagctt
ctcatgtcca
aattacgggg
aaatggcccg
tgttcccata
gtaaactgcc
cgtcaatgac
tcctacttgg
gcagtacatc
cattgacgtc
taacaactcc
aagcagagct
cctccataga
ggtgagtttg
tggagggggc
tggaccctca
tcttattttc
aatttttaaa
ttttcaaggc
tataattaaa
tcttattggt

atgatataca

Artificial seguence

ggcccattge
acattaccgc
tcattagttc
cctggetgac
gtaacgccaa
cacttggcag
ggtaaatggc
cagtacatct
aatgggcgtyg
aatgggagtt
gccccattga
cgtttagtga
agacaccggg
gggacccttg
aaagttttca
tgataatttt
ttttcatttt
ttcacttttg
aatcagggta
tgataaggta
agaaacaact

ctgtttgaga

555

atacgttgta
catgttgaca
atagcccata
cgcccaacga
tagggacttt
tacatcaagt
ccgectggea
acgtattagt
gatagcggtt
tgttttggea
cgcaaatggg
accgtcagat
accgatccag
attgttettt
gggtgttgtt
gtttctttea
ctgtaacttt
tttatttgtc
tattatattg
gaatatttct
acaccctggt

tgaggataaa

540

tccatatcat
ttgattattg
tatggagttc
cccecagecca
ccattgacgt
gtatcatatg
ttatgcccag
catcgctatt
tgactcacgg
ccaaaatcaa
cggtaggegt
cgcctggaga
ccteceggteg
cttttteget
tagaatggga
ctttctactc
ttcgttaaac
agattgtaag
tacttcagca
gcatataaat
catcatcctg

atactctgag

Plasmid encoding the fusion protein of SEQ ID NO: 2

aatatgtaca
actagttatt
cgcgttacat
ttgacgtcaa
caatgggtgg
ccaagtacgc
tacatgacct
accatggtga
ggatttccaa
cgggactttc
gtacggtggg
cgccatccac
accgatcctg
attgtaaaat
agatgtccct
tgttgacaac
tttagcttge
tactttctct
cagttttaga
tctggctgge
cctttetett

tccaaaccgg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



gccectetge
tggttgttgt
ataagactct
actcccaaca
ccceccegcaag
agggcaggta
ggcctactta
cgggggagaa
ttatactgaa
taaaatacgg
acagtcccct
ccatatctcc
gctagaacaa
caaagtcaga
taggttactc
aggtacccct
cctagcgaat
caactcgtcc
agtcaccttt
cgggtcagtc
cagactttgc
agtccccatt
ccctttacta
tgtctcegtc
atccggtacc
aaataggagg
agaaaaatgc
acaagaagaa
gcagggcttt
actaaccatt

agtagtccag

25

taaccatgtt
gctgtctceat
cccgtgtetg
ggaatggtca
gctatcgeat
tccgaggecc
atgaccaacc
ctccagaact
taccggcaat
tctgggagcec
tgtaggggct
gatggtggag
attcataagg
gatgacctta
cagatgtcca
acccctcttg
gccteetgtce
tgtttatctt
actaactgca
ttcctotgtg
gtccaagcct
cctgccattg
gctggactgg
acccagtata
atacaagatt
ggactggacc
tgtttttatg
ttacaaaaac
cttcecgtacc

gggccatgceg

gctttagtec

catgccttet
cattttggca
actgctaatc
ttttatgtag
tagtacaaaa
caccgaactc
aaaaatggaa
gccectgtaa
gcaggcgaat
tcaacgaggt
ctataaatca
gacccctega
ctatgactcec
gccttgatge
attttagecct
cgatacccac
agattatacc
ccecttteat
cctetgtage
gaaataacat
ccctectecec
atcattatat
gaatcaccgc
caaaattatc
tacaagacca
tactaacggc
ctaacaagtc
gcagggaaag
tcctacctet
ttttcaatceg

tgactcaaca

25/42

tctectttect
aagaattcct
caccttgtcc
cctaataata
acaacatggt
catccaacag
atgcagagtc
cactttccag
taataagaca
acagatatta
gcecegtttge
tactaagaga
tgaacttcaa
acggactttt
tgcccaagat
tcecctettta
tccectettg
taacgatacg
caatgtcagt
ggcatacacc
cgacattgac
acatagacct
agcattcacc
ccatcagtta
ggtagactcg
agaacaagga
aggaattgtg
cctggeatcc
cctgggaccc
attagttcaa

ataccaccag

acagctcctg
cgacggatcc
ctgtactaac
gttcgggeag
aaaccatgcg
gtaacttgcc
actccaaaaa
gactcgatgc
tactacacgg
caaaacccca
tggagtgcca
gtgtggacag
taccacccct
gatatcctga
tgttggctct
acctactccc
gttcaaccga
gaacaaatag
agtcctttat
tatttacccc
atcaacccgg
aaacgagctg
accggagcta
atatctgatg
ttagctgaag
ggaatttgtt
agaaacaaaa
aaccctctet
ctactcaccc
tttgttaaag

ctaaaaccac

ggcaacgtgc
ctcgattaag
ccaaaatgaa
ggtttgacga
aatgcagcgg
caggcaagac
tctcacctag
acagttcttg
ccaccttget
atcagctcct
cagcccccat
tccaaaaaag
tagccctgec
ataccacttt
gtttaaaact
tagcagactc
tgcagttctc
acttaggtgc
gtgccctaaa
aaaactggac
gggatgagcc
tacagttcat
caggcctagg
tccaagtctt
tagttctcca
tagccttaca
taagaaccct
ggaccgggct
tcctactcat
acaggatctc

tagaatacga

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

3000

3060

3120

3180



gccgtgacca
gattgagctt
acataaataa
ctttcatttc
cgctacgcaa
tcagccgaaa
aggtgcaggc
accactgaga
atctgacttc
tgtgtctete
atttggttta
tataaagagg
aagccttgac
catccctaaa
tcccagtcat
gtaatcatgt
atacgagccg
ttaattgcgt
taatgaatcg
tcgctcactg
aaggcggtaa
aaaggccagc
ctccgeececc
acaggactat
ccgaccctge
tctcatagcet
tgtgtgcacg
gagtccaacc
agcagagcga

tacactagaa

26

tggtgctgge
ccgggacaaa
ccgcttteat
gcttctgtaa
cccgggeccc
gaaacttcat
tgcctatcag
tcttttteec
tggctaataa
actcggaagg
gagtttggca
tcatcagtat
ttgaggttag
attttcctta
agctgtccct
catagctgtt
gaagcataaa
tgcgctcact
gccaacgcgc
actcgctgeg
tacggttatc
aaaaggccag
ctgacgagca
aaagatacca
cgcttaccgg
cacgctgtag
aacccccegt
cggtaagaca
ggtatgtagg

gaacagtatt

ccagcaatac
agcagggggg
ttcgettetg
aaccgcttat
gagttgcatc
ttcccaaget
aaggtggtgg
tctgccaaaa
aggaaattta
acatatggga
acatatgccc
atgaaacagc
atttttttta
catgttttac
cttctcttat
tcctgtgtga
gtgtaaagcc
gcccgettte
ggggagaggc
ctcggtegtt
cacagaatca
gaaccgtaaa
tcacaaaaat
ggcgtttecec
atacctgtcc
gtatctcagt
tcagccegac
cgacttatcg
cggtgctaca

tggtatctgc
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caagcactca
aatgagaagt
taaaaccgct
gcgccccacce
agccgttege
tcgagggatc
ctggtgtgge
attatgggga
ttttcattge
gggcaaatca
atatgctggc
cccetgetgt
tattttgttt
tagccagatt
ggagatccct
aattgttatc
tggggtgcect
cagtcgggaa
ggtttgcgta
cggctgeggce
ggggataacg
aaggccgegt
cgacgctcaa
cctggaagcet
gcctttetec
tcggtgtagg
cgctgegect
ccactggcag
gagttcttga

gctctgetga

aagctgagga
cagaaccccc
tatgcgeccc
ctagccggaa
aacccgggcet
cgtcgaggaa
caatgccctg
catcatgaag
aatagtgtgt
tttaaaacat
tgccatgaac
ccattcctta
tgtgttattt
tttcectecte
cgacggatcg
cgctcacaat
aatgagtgag
acctgtcgtg
ttgggcgctc
gagcggtatc
caggaaagaa
tgctggegtt
gtcagaggtg
ccctegtgeg
cttcgggaag
tcgttegetce
tatccggtaa
cagccactgg
agtggtggcc

agccagttac

agaagctcag
cacctttget
accctaaccg
agtccccagce
ccgagttgea
ttcactcctc
gctcacaaat
ccccttgage
tggaattttt
cagaatgagt
aaaggttggc
ttccatagaa
ttttctttaa
tcctgactac
gccgcaattc
tccacacaac
ctaactcaca
ccagctgcat
ttccgettec
agctcactca
catgtgagca
tttccatagg
gcgaaacccg
ctctectgtt
cgtggegett
caagctgggc
ctatcgtett
taacaggatt
taactacggc

cttcggaaaa

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

4860

4920

4980



agagttggta
tgcaagcagc
acggggtcetg
tcaaaaagga
agtatatatg
tcagcgatct
acgatacggg
tcaccggcetc
ggtcctgcaa
agtagttcgc
tcacgctegt
acatgatccc
cagaagtaag
tactgtcatg
ctgagaatag
cgcgccacat
actctcaagg
ctgatcttca
aaatgccgca
ttttcaatat
atgtatttag
taaattgtaa
ttttttaacc
atagggttga
aacgtcaaag
taatcaagtt
ccccgattta
gcgaaaggag
acacccgccg

aactgttggg

ggatgtgctg

27

gctcttgatc
agattacgcg
acgctcagtg
tcttcaccta
agtaaacttg
gtctattteg
agggcttacc
cagatttatc
ctttatccge
cagttaatag
cgtttggtat
ccatgttgtg
ttggccgcag
ccatccgtaa
tgtatgcggc
agcagaactt
atcttaccgce
gcatctttta
aaaaagggaa
tattgaagca
aaaaataaac
gcgttaatat
aataggccga
gtgttgttec
ggcgaaaaac
ttttggggtc
gagcttgacg
cgggcgctag
cgcttaatge
aagggcgatc

caaggcgatt

cggcaaacaa
cagaaaaaaa
gaacgaaaac
gatcctttta
gtctgacagt
ttcatccata
atctggcccc
agcaataaac
ctccatccag
tttgcgcaac
ggcttcattc
caaaaaagcg
tgttatcact
gatgctttte
gaccgagttg
taaaagtgct
tgttgagatc
ctttcaccag
taagggcgac
tttatcaggg
aaataggggt
tttgttaaaa
aatcggcaaa
agtttggaac
cgtctatcag
gaggtgccgt
gggaaagccg
ggcgctggca
gccgctacag
ggtgcgggcc

aagttgggta
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accaccgctg
ggatctcaag
tcacgttaag
aattaaaaat
taccaatgct
gttgcctgac
agtgctgcaa
cagccagccg
tctattaatt
gttgttgcca
agctccggtt
ggttagctcc
catggttatg
tgtgactggt
ctcttgeceg
catcattgga
cagttcgatg
cgtttctggg
acggaaatgt
ttattgtcte
tccgegeaca
ttcgcgttaa
atcccttata
aagagtccac
ggcgatggcec
aaagcactaa
gcgaacgtgg
agtgtagcgg
ggcgcgtecc
tcttegetat

acgccagggt

gtagcggtgg
aagatccttt
ggattttggt
gaagttttaa
taatcagtga
tcccegtegt
tgataccgcg
gaagggccga
gttgccggga
ttgctacagg
cccaacgatc
ttcggtectc
gcagcactgc
gagtactcaa
gcgtcaatac
aaacgttctt
taacccactc
tgagcaaaaa
tgaatactca
atgagcggat
tttcceccgaa
atttttgtta
aatcaaaaga
tattaaagaa
cactacgtga
atcggaaccc
cgagaaagga
tcacgctgceg
attcgccatt
tacgccagcet

tttcccagtc

tttttttgtt
gatcttttet
catgagatta
atcaatctaa
ggcacctatc
gtagataact
agacccacgc
gcgcagaagt
agctagagta
catcgtggtg
aaggcgagtt
cgatcgttgt
ataattctct
ccaagtcatt
gggataatac
cggggcgaaa
gtgcacccaa
caggaaggca
tactcttcct
acatatttga
aagtgccacc
aatcagctca
atagaccgag
cgtggactcc
accatcaccc
taaagggagc
agggaagaaa
cgtaaccacc
caggctgcge
ggcgaaaggg

acgacgttgt

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

6660

6720

6780

6840



28/42

aaaacgacgg ccagtgagcg cgcgtaatac gactcactat agggcgaatt ggagctccac

cgcggatg

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

12
7269
DNA

<220>
<223>

<400> 12
gatctttttc

tctggctaat
tcactcggaa
tagagtttgg
ggtcatcagt
acttgaggtt
aaattttcct
atagctgtcc
gtcatagctg
cggaagcata
gttgcgctca
cggccaacgc
tgactcgctg
aatacggtta
gcaaaaggcc
ccctgacgag
ataaagatac
gccgettacc
ctcacgctgt
cgaacccccc
cccggtaaga
gaggtatgta

aagaacagta

28

cctctgcecaa
aaaggaaatt
ggacatatgg
caacatatgc
atatgaaaca
agattttttt
tacatgtttt
ctcttectett
tttcctgtgt
aagtgtaaag
ctgcccgett
gcggggagag
cgcteggteg
tccacagaat
aggaaccgta
catcacaaaa
caggcgtttc
ggatacctgt
aggtatctca
gttcagcceg
cacgacttat
ggcggtgeta

tttggtatct

Artificial seguence

aaattatggg
tattttcatt
gagggcaaat
ccatatgctg
gcccccetget
tatattttgt
actagccaga
atggagatcc
gaaattgtta
cctggggtge
tccagtcggg
gcggtttgeg
ttcggctgeg
caggggataa
aaaaggccgc
atcgacgctc
cccctggaag
ccgectttet
gttcggtgta
accgctgegce
cgccactgge
cagagttctt

gcgcetetget

gacatcatga
gcaatagtgt
catttaaaac
gctgccatga
gtccattcct
tttgtgttat
tttttcectec
ctcgacggat
tccgectcaca
ctaatgagtg
aaacctgtcg
tattgggcgc
gcgagcggta
cgcaggaaag
gttgctggeg
aagtcagagg
ctccctegtg
ccctteggga
ggtcgttege
cttatccggt
agcagccact
gaagtggtgg

gaagccagtt

agccccttga
gttggaattt
atcagaatga
acaaaggttg
tattccatag
ttttttettt
tctcctgact
cggccgcaat
attccacaca
agctaactca
tgccagcetge
tcttecogett
tcagctcact
aacatgtgag
tttttccata
tggcgaaacc
cgctctectg
agcgtggegce
tccaagctgg
aactatcgtc
ggtaacagga
cctaactacg

accttcggaa

Plasmid encoding the fusion protein of SEQ ID NO: 4

gcatctgact
tttgtgtcte
gtatttggtt
gctataaaga
aaaagccttg
aacatcccta
actcccagtc
tcgtaatcat
acatacgagc
cattaattgc
attaatgaat
cctcgeteac
caaaggcggt
caaaaggcca
ggctccgecc
cgacaggact
ttccgaccct
tttctcatag
gctgtgtgcea
ttgagtccaa
ttagcagagc
gctacactag

aaagagttgg

6900

6907

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380



tagctcttga
gcagattacg
tgacgctcag
gatcttcacc
tgagtaaact
ctgtctattt
ggagggctta
tccagattta
aactttatcc
gccagttaat
gtcegtttggt
cccecatgttg
agttggccgce
tgccatcegt
agtgtatgcg
atagcagaac
ggatcttacc
cagcatcttt
caaaaaaggg
attattgaag
agaaaaataa
aagcgttaat
ccaataggcc
gagtgttgtt
agggcgaaaa
ttttttgggg
tagagcttga
agcgggceget
cgcgcttaat
ggaagggcga

tgcaaggcga

29

tccggcaaac
cgcagaaaaa
tggaacgaaa
tagatccttt
tggtctgaca
cgttcatcca
ccatctggec
tcagcaataa
gcctceatec
agtttgcgca
atggcttcat
tgcaaaaaag
agtgttatca
aagatgcttt
gcgaccgagt
tttaaaagtg
gctgttgaga
tactttcacc
aataagggcg
catttatcag
acaaataggg
attttgttaa
gaaatcggca
ccagtttgga
accgtctatc
tcgaggtgcec
¢ggggaaagce
agggcgctgg
gcgecgetac
tcggtgcggg

ttaagttggg

aaaccaccgc
aaggatctca
actcacgtta
taaattaaaa
gttaccaatg
tagttgcctg
ccagtgctge
accagccagc
agtctattaa
acgttgttgce
tcagctccgg
cgggttaget
ctcatggtta
tctgtgactg
tgctcttgec
ctcatcattg
tccagttcga
agcgtttctg
acacggaaat
ggttattgtc
gttccgegea
aattcgegtt
aaatccctta
acaagagtcc
agggcgatgg
gtaaagcact
cggcgaacgt
caagtgtagc
agggcgcgtc
cctcectteget

taacgccagg
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tggtageggt
agaagatcct
agggattttg
atgaagtttt
cttaatcagt
actcccegtc
aatgataccg
cggaagggcee
ttgttgccgg
cattgctaca
ttcccaacga
cctteggtec
tggcagcact
gtgagtactc
cggcgtcaat
gaaaacgttc
tgtaacccac
ggtgagcaaa
gttgaatact
tcatgagcgg
catttccceg
aaatttttgt
taaatcaaaa
actattaaag
cccactacgt
aaatcggaac
ggcgagaaag
ggtcacgctg
ccattcgceca
attacgccag

gttttcccag

ggtttttttg
ttgatctttt
gtcatgagat
aaatcaatct
gaggcaccta
gtgtagataa
cgagacccac
gagcgcagaa
gaagctagag
ggcatcgtgg
tcaaggcgag
tccgategtt
gcataattct
aaccaagtca
acgggataat
ttcggggcga
tcgtgecaccc
aacaggaagg
catactcttc
atacatattt
aaaagtgcca
taaatcagct
gaatagaccg
aacgtggact
gaaccatcac
cctaaaggga
gaagggaaga
cgcgtaacca
ttcaggctge
ctggcgaaag

tcacgacgtt

tttgcaagca
ctacggggtc
tatcaaaaag
aaagtatata
tctcagcgat
ctacgatacg
gctcaccggce
gtggtcctgce
taagtagttc
tgtcacgctc
ttacatgatc
gtcagaagta
cttactgtca
ttctgagaat
accgcgecac
aaactctcaa
aactgatctt
caaaatgccg
ctttttcaat
gaatgtattt
cctaaattgt
cattttttaa
agatagggtt
ccaacgtcaa
cctaatcaag
gccccegatt
aagcgaaagg
ccacacccgc
gcaactgttg
ggggatgtgc

gtaaaacgac

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

3000

3060

3120

3180

3240



ggccagtgag
cggccggecg
gtacatttat
ttattaatag
tacataactt
gtcaataatg
ggtggagtat
tacgccecct
gaccttatgg
ggtgatgcgg
tccaagtcte
ctttccaaaa
gtgggaggtc
tccacgetgt
tcctgagaac
aaaattcatg
tcccttgtat
acaaccattg
cttgeatttg
tctctaatca
ttagagaaca
ctggcgtgga
ctctttatgg
accgggeccec
cgtgetggtt
ttcaacgctc
aattcttctg
ggccgaaggg
ggcaaatctt

gccaagtcat

30

cgcgegtaat
cgctctagag
attggctcat
taatcaatta
acggtaaatg
acgtatgttc
ttacggtaaa
attgacgtca
gactttccta
ttttggcagt
caccccattg
tgtcgtaaca
tatataagca
tttgacctcc
ttcagggtga
ttatatggag
caccatggac
tctcectetta
taacgaattt
cttttttttce
attgttataa
aatattctta
ttacaatgat
tctgctaacc
gttgtgetgt
tcaaaacccc
atgctcagag
atctgcagga
ccaaaagact

tgttggataa

acgactcact
agcttggccc
gtccaacatt
cggggtcatt
gccecgectgg
ccatagtaac
ctgcccactt
atgacggtaa
cttggcagta
acatcaatgg
acgtcaatgg
actccgeccc
gagctcgttt
atagaagaca
gtttggggac
ggggcaaagt
cctcatgata
ttttecttttc
ttaaattcac
aaggcaatca
ttaaatgata
ttggtagaaa
atacactgtt
atgttcatgc
ctcatcattt
ttaaaaataa
gggtcagtac
atcgtgtgac
acatgataac

gcgagatggt
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atagggcgaa
attgcatacg
accgccatgt
agttcatagc
ctgaccgcecc
gccaataggg
ggcagtacat
atggcccgec
catctacgta
gcgtggatag
gagtttgttt
attgacgcaa
agtgaaccgt
ccgggaccga
ccttgattgt
tttcagggtg
attttgtttc
attttctgta
ttttgtttat
gggtatatta
aggtagaata
caactacacc
tgagatgagg
cttcttetet
tggcaaagaa
ggttaacccg
tgcttcgecc
taataatgta
cctcaaatat

agtacaattg

ttggagctcc
ttgtatccat
tgacattgat
ccatatatgg
aacgaccccc
actttccatt
caagtgtatc
tggcattatg
ttagtcatcg
cggtttgact
tggcaccaaa
atgggcggta
cagatcgcct
tccagectcec
tctttetttt
ttgtttagaa
tttcactttc
actttttegt
ttgtcagatt
tattgtactt
tttctgcata
ctggtcatca
ataaaatact
ttcctacage
ttctagactg
cgaggccccc
ggctccagtg
aaagacgtca
gtccceggga

tcagacagct

accgeggtgg
atcataatat
tattgactag
agttccgegt
gcccattgac
gacgtcaatg
atatgccaag
cccagtacat
ctattaccat
cacggggatt
atcaacggga
ggcgtgtacg
ggagacgcca
ggtcgaccga
tcgetattgt
tgggaagatg
tactctgttg
taaactttag
gtaagtactt
cagcacagtt
taaattctgg
tcctgeocttt
ctgagtccaa
tcctgggcaa
acatggcgcg
taatcccctt
cggcccagcec
ctaaattggt
tggatgtttt

tgactgatct

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

4860

4920

4980

5040



tctggacaag
tgtgaatata
aaaatcattc
taatagatcc
ggtttcttea
gttaccccct
caaaaatccc
tccaggaaat
caaagtaaac
gcggacaaac
cggactgtta
tgatctaata
tgaagaggca
attcacatat
ttcattctat
aatgacaaaa
ccattcagga
agtcgggagt
aaatggccag
tacttttagt
gtccatgggg
cagtggaggg
caaatgccca
tcccgaacct
tgaaaatggt
aggagaagga
aaagttaaat
cactgaggtg
agtatggtct
ggctgattca

tgaagaggat

31

ttttcaaata
gtcgatgacc
aagagcccag
attgatgcct
acattaagtc
gttgcagcca
cctggagact
gacaacagcg
acactcactg
atccccaaaa
gggaccatta
atcgagagac
ttgcgacaaa
agtggaataa
gcagaaatgg
tcatacaaaa
tcaaccaccg
tccaaatatc
tccggacgga
ttcaatgggg
atccagagcg
actataacaa
agatatgtaa
tccaaaaaaa
tgggaaggtc
actgcagcag
agactcattg
gaaaagcaga
tacaatgctg
gagatgaaca

ggtactggtt

tttctgaagg
ttgtggagtyg
aacccaggct
tcaaggactt
ctgagaaaga
gctcccttag
ccagcctaca
acaaaatttg
agagaggagt
tttgctcaaa
ccggaccacc
gagaaggaaa
tcctcagagg
ggaccaacgg
agtggctcct
acacaaggag
aacagaccaa
atcaatcttt
ttgattttca
ctttcatagc
atgtgcaggt
gcagattgcc
aacaggaaag
ggaaaaaaag
tggtcgacgg
actacaaaag
agaaaaccaa
ttggcaattt
aacttattgt
ggctgtatga

gctttgaaat
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cttgagtaat
cgtcaaagaa
ctttactcct
tgtagtggca
ttccagagtc
gaatgacagc
cgcggecgea
tcttggacat
agaagttgtc
agggaaaaga
tcaatgcgac
tgatgtttgt
atcaggtggg
aacaactagt
gtcaaataca
agaatcagct
actatatggg
tgtgccgagt
ttggttgatc
tccaaatcgt
tgatgccaat
ttttcaaaac
tttattattg
aggcctgttt
gtggtacggt
cacccaatcg
ccagcaattt
aattaactgg
ggcaatggaa
gcgagtgagg

ttttcataaa

tattccatca
aactcatcta
gaagaattct
tctgaaacta
agtgtcacaa
agtagcagta
atcgagggaa
catgctgtat
aatgcaacgg
accactgatc
caatttctag
tacccgggga
attgacaaag
gcatgtagaa
gacaatgctt
ctgatagtat
agtggaaata
ccaggaacac
ttggatccca
gccagcettet
tgcgaagggg
atcaatagca
gcaactggga
ggcgctatag
ttcaggcatc
gcaattgatc
gagctaatag
accaaagact
aaccagcaca
aaacaattaa

tgtgacgatg

tagacaaact
aggatctaaa
ttagaatttt
gtgattgtgt
aaccatttat
ataggaaggc
ggcaagacct
caaatggcac
aaacagtgga
ttggccaatg
aattttcagc
agtttgttaa
aaacaatggg
gatcagggtc
ctttcccaca
ggggaatcca
aactgataac
gaccgcagat
atgatacagt
tgaggggaaa
aatgctacca
gagcagttgg
tgaagaacgt
cagggtttat
agaatgcaca
agataaccgg
ataatgaatt
ccatcacaga
ctattgattt
gggaaaatgc

attgtatggc

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

6660

6720

6780

6840

6900



tagtataagg
aatacaaatt
cttcggggca
gaagaacgga
tctactctcet
caggtgcagg
taccactga

<210>
<211>

<212>
<213>

13
511
PRT

<400> 13

Met Lys Cys
1

Lys Phe Thr

Val Ser

35

Pro

Asn
50

His Asp

His Ala

65

Lys

Val Thr Thr

Ser Ile Arg

Glu Gln Thr

115

Ser Cys

130

Gly

Val Thr

145

Pro

32

aacaatactt
gacccagtca
tcatgetttt
aacatgcggt
agaggatccc

ctgcctatca

Vegicular stomatitis

Leu Leu

Ile
20

Val

Asn Tyr

Leu Ile

Ile Gln

Cys Asp

85

Ser Phe

100

Lys Gln

Ala

Tyr

Hig Hig

Tyr

Phe

His

Gly

Ala

70

Phe

Thr

Gly

Thr

Val

atgatcacag
aattgagtag
tgcttcottge
gcactatttg
cgggcgcegaa

gaaggtggtg

viru

Leu Ala

Pro His

Tyr Cys

40

Thr
55

Ala

Asp Gly

Arg Trp

Pro Ser

Thr Trp

120

Val Thr

135

Leu Val

150

32/42

caaatacaga
tggctacaaa
cattgcaatg
tatataagtt
cgtggaagat

gctggtgtgg

s

Phe Leu Phe

10

Asn Gln

25

Lys

Pro Ser Ser

Leu Gln Val

Trp Met Cys

75

Tyr Gly Pro

90

Val
105

Glu Gln

Leu Asn Pro

Asp Ala Glu

Asp Glu Tyr

155

gaagaagcga
gatgtgatac
ggccttgttt
tggaaaaaaa
ccgtegagga

ccaatgccct

Ile Gly val

Gly Asn Trp

30

Ser Asp Leu

45

Lys Met Pro

60

His Ala Ser

Lys Tyr Ile

Glu
110

Cys Lys

Phe
125

Gly Pro

Ala
140

Val Ile

Thr Gly Glu

tgcaaaatag
tttggtttag
tcatatgtgt
cacccttgtt
attcactcct

ggctcacaaa

Asn
15

Cys

Lys Asn

Asn Trp

Lys Ser

Lys Trp

80

Thr
95

His

Ile

Ser

Gln

Pro

Val

Gln

Val
160

Trp

6960

7020

7080

7140

7200

7260

7269



Asp

Val

Cys

Gly

Tyr

225

Lys

Asp

Ser

Gln

Ser

305

Leu

Gly

Ala

Glu

Gly
385

33

Ser

His

Asp

Glu

210

Phe

His

Lys

Ser

Asp

290

Lys

Ala

Thr

Pro

Arg

370

Pro

Gln

Asn

Ser

195

Leu

Ala

Trp

Asp

Ile

275

Val

Ile

Pro

Leu

Ile

355

Glu

Asn

Phe

Ser

180

Asn

Ser

Tyr

Gly

Leu

260

Ser

Glu

Arg

Lys

Lys

340

Leu

Leu

Gly

Ile

165

Thr

Leu

Ser

Glu

Val

245

Phe

Ala

Arg

Ala

Asn

325

Tyr

Ser

Trp

Val

Asn

Thr

Ile

Leu

Thr

230

Arg

Ala

Pro

Ile

Gly

310

Pro

Phe

Arg

Asp

Leu
390

Gly

Trp

Ser

Gly

215

Gly

Leu

Ala

Ser

Leu

295

Leu

Gly

Glu

Met

Asp

375

Arg

Lys

His

Met

200

Lys

Gly

Pro

Ala

Gln

280

Asp

Pro

Thr

Thr

Val

360

Trp

Thr

Cys

Ser

185

Asp

Glu

Lys

Ser

Arg

265

Thr

Tyr

Ile

Gly

Arg

345

Gly

Ala

Ser

33/42

Ser

170

Asp

Ile

Gly

Ala

Gly

250

Phe

Ser

Ser

Ser

Pro

330

Tyr

Met

Pro

Ser

Asn

Tyr

Thr

Thr

Cys

235

Val

Pro

Val

Leu

Pro

315

Ala

Ile

Ile

Tyr

Gly
395

Tyr

Lys

Phe

Gly

220

Lys

Trp

Glu

Asp

Cys

300

Val

Phe

Arg

Ser

Glu

380

Tyr

Ile

Val

Phe

205

Phe

Met

Phe

Cys

Val

285

Gln

Asp

Thr

Val

Gly

365

Asp

Lys

Cys

Lys

190

Ser

Arg

Gln

Glu

Pro

270

Ser

Glu

Leu

Ile

Asp

350

Thr

Val

Phe

Pro

175

Gly

Glu

Ser

Tyr

Met

255

Glu

Leu

Thr

Ser

Ile

335

Ile

Thr

Glu

Pro

Thr

Leu

Asp

Asn

Cys

240

Ala

Gly

Ile

Trp

Tyr

320

Asn

Ala

Thr

Ile

Leu
400



Tyr Met TIle

Lys Ala Gln

Leu Pro Asp

435

Pro Ile

450

Asn

Ile
465

Ala Ser

Val Leu Arg

Lys Arg Gln

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

14
6508
DNA

<220>
<223>

<400> 14
gcggccgetc

tttatattgg
aatagtaatc
aacttacggt
taatgacgta
agtatttacg
cccctattga
tatgggactt
tgcggttttg
gtctccaccc
caaaatgtcg

aggtctatat

34

His
405

Gly

Val
420

Phe
Asp Glu
Glu

Leu

Phe Phe

Gly

Glu

Ser

Val

Phe

Met Leu

Pro

His

Phe
440

Leu

Glu
455

Gly

Ile Ile

470

Val Gly

485

Ile
500

Tyr

tagagagctt
ctcatgtcca
aattacgggg
aaatggcccg
tgttcccata
gtaaactgcc
cgtcaatgac
tcctacttgg
gcagtacatc
cattgacgtc
taacaactcc

aagcagagct

Ile

Thr

His Leu

Asp Ile

Artificial seguence

Plasmid encoding VSV-G

ggcccattge
acattaccgc
tcattagttc
cctggetgac
gtaacgccaa
cacttggcag
ggtaaatggc
cagtacatct
aatgggcgtyg
aatgggagtt
gccccattga

cgtttagtga

34/42

Ser
410

Asp Asp

His Ile Gln

425

Phe Gly Asp

Trp Phe Ser

Ile
475

Gly Leu

Ile
490

Cys Lys

Glu
505

Met Asn

atacgttgta
catgttgaca
atagcccata
cgcccaacga
tagggacttt
tacatcaagt
ccgectggea
acgtattagt
gatagcggtt
tgttttggea
cgcaaatggg

accgtcagat

Leu His Leu

Ala Ala

430

Asp

Thr Gly Leu

445

Ser
460

Trp Lys

Ile Gly Leu

Leu Lys His

Arg Leu Gly

510

tccatatcat
ttgattattg
tatggagttc
cccecagecca
ccattgacgt
gtatcatatg
ttatgcccag
catcgctatt
tgactcacgg
ccaaaatcaa
cggtaggcgt

cgcctggaga

Ser Ser

415

Ser Gln

Ser Lys

Ser Ser

Phe Leu

480

Thr
495

Lys

Lys

aatatgtaca
actagttatt
cgcgttacat
ttgacgtcaa
caatgggtgg
ccaagtacgc
tacatgacct
accatggtga
ggatttccaa
cgggactttc

gtacggtggg

cgccatcecac

60

120

180

240

300

360

420

480

540

600

660

720



gctgttttga
agaacttcag
tcatgttata
tgtatcacca
cattgtctcc
atttgtaacg
aatcactttt
gaacaattgt
gtggaaatat
tatggttaca
gccectetge
tggttgttgt
tctgacacta
ttcaccatag
cattattgcc
caagtcaaaa
tccaaatggg
atccgatcct
ggaacttggc
gccgaagcag
gaatgggttg
cataactcta
atttccatgg
ggcacagggt
caatactgca
aaggatctct
ccatctcaga
tccectetgec
ctcagctatc

accctaaaat

35

cctccataga
ggtgagtttg
tggagggggc
tggaccctca
tcttattttc
aatttttaaa
ttttcaaggc
tataattaaa
tcttattggt
atgatataca
taaccatgtt
gctgtctceat
tgaagtgcct
tttttccaca
cgtcaagctc
tgcccaagag
tcactacttg
tcactccatc
tgaatccagg
tgattgtcca
attcacagtt
caacctggca
acatcacctt
tcagaagtaa
agcattgggg
ttgctgcage
cctcagtgga
aagaaacctg
ttgctcctaa

actttgagac

agacaccggg
gggacccttg
aaagttttca
tgataatttt
ttttcatttt
ttcacttttg
aatcagggta
tgataaggta
agaaacaact
ctgtttgaga
catgccttet
cattttggca
tttgtactta
caaccaaaaa
agatttaaat
tcacaaggct
tgatttccge
tgtagaacaa
cttcecctect
ggtgactcct
catcaacgga
ttctgactat
cttctcagag
ctactttget
agtcagactc
cagattccct
tgtaagtcta
gagcaaaatc
aaacccagga

cagatacatc

35/42

accgatccag
attgttettt
gggtgttgtt
gtttctttea
ctgtaacttt
tttatttgtc
tattatattg
gaatatttct
acaccctggt
tgaggataaa
tctectttect
aagaattcct
gcctttttat
ggaaactgga
tggcataatg
attcaagcag
tggtatggac
tgcaaggaaa
caaagttgtg
caccatgtgc
aaatgcagca
aaggtcaaag
gacggagagc
tatgaaactg
ccatcaggtg
gaatgcccag
attcaggacg
agagcgggtc
accggtcctg

agagtcgata

ccteceggteg
cttttteget
tagaatggga
ctttctactc
ttcgttaaac
agattgtaag
tacttcagca
gcatataaat
catcatcctg
atactctgag
acagctcctg
cgacggatcc
tcattggggt
aaaatgttcc
acttaatagg
acggttggat
cgaagtatat
gcattgaaca
gatatgcaac
tggttgatga
attacatatg
ggctatgtga
tatcatccct
gaggcaaggce
tctggttcga
aagggtcaag
ttgagaggat
ttccaatctc
ctttcaccat

ttgctgetec

accgatcctg
attgtaaaat
agatgtccct
tgttgacaac
tttagcttge
tactttctct
cagttttaga
tctggctgge
cctttetett
tccaaaccgg
ggcaacgtgc
ctcgaggaat
gaattgcaag
ttctaattac
cacagcctta
gtgtcatgct
aacacattcc
aacgaaacaa
tgtgacggat
atacacagga
ccccactgtce
ttctaacctc
gggaaaggag
ctgcaaaatg
gatggctgat
tatctctget
cttggattat
tccagtggat
aatcaatggt

aatcctctcea

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

2400

2460

2520



agaatggtcg
ccatatgaag
tttcectttat
gctcaggtgt
agtttatttt
ttcagtagtt
ctattcttgg
agacagattt
acagattctt
tatatttgag
ccgtegagga
ccaatgccct
acatcatgaa
caatagtgtg
atttaaaaca
ctgccatgaa
tccattecctt
ttgtgttatt
ttttcctect
tcgacggatc
ccgctcacaa
taatgagtga
aacctgtcgt
attgggcget
cgagcggtat
gcaggaaaga
ttgctggegt
agtcagaggt
tccectegtge
ccttcegggaa

gtcgtteget

36

gaatgatcag
acgtggaaat
acatgattgg
tcgaacatcc
ttggtgatac
ggaaaagctc
ttctccgagt
atacagacat
catgtttgga
tttttaattt
attcactcct
ggctcacaaa
gccecttgag
ttggaatttt
tcagaatgag
caaaggttgg
attccataga
tttttcttta
ctcctgacta
ggccgcaatt
ttccacacaa
gctaactcac
gccagctgea
cttcegettce
cagctcactc
acatgtgagc
ttttccatag
ggcgaaaccc
gctctectgt
gcgtggeget

ccaagctggg

tggaactacc
tggacccaat
acatggtatg
tcacattcaa
tgggctatcc
tattgcctet
tggtatccat
agagatgaac
ccaaatcaac
ttatgaaaaa
caggtgcagg
taccactgag
catctgactt
ttgtgtctet
tatttggttt
ctataaagag
aaagccttga
acatccctaa
ctcccagtca
cgtaatcatg
catacgagcc
attaattgcg
ttaatgaatc
ctcgctcact
aaaggcggta
aaaaggccag
gctccgeccce
gacaggacta
tccgaccctg
ttctcatage

ctgtgtgcac

36/42

acagaaaggg
ggagttctga
ttggactccg
gacgctgcett
aaaaatccaa
tttttcttta
ctttgcatta
cgacttggaa
ttgtgatacc
aaaaaaaaaa
ctgcctatca
atctttttec
ctggctaata
cactcggaag
agagtttggc
gtcatcagta
cttgaggtta
aattttecctt
tagctgtccc
tcatagctgt
ggaagcataa
ttgcgctcac
ggccaacgcg
gactcgctgce
atacggttat
caaaaggcca
cctgacgagc
taaagatacc
ccgcettacceg
tcacgctgta

gaacccceccg

aactgtggga
ggaccagttc
atcttcatcet
cgcaacttcc
tcgagettgt
tcatagggtt
aattaaagca
agtaactcaa
atgctcaaag
aacggaattc
gaaggtggatg
ctctgccaaa
aaggaaattt
gacatatggg
aacatatgcc
tatgaaacag
gatttttttt
acatgtttta
tcttctectta
ttcctgtgtg
agtgtaaagc
tgcccgettt
¢ggggagagg
gctcggtegt
ccacagaatc
ggaaccgtaa
atcacaaaaa
aggcgtttcc
gatacctgtc
ggtatctcag

ttcagcccga

tgactgggca
aggatataag
tagctcaaag
tgatgatgag
agaaggttgg
aatcattgga
caccaagaaa
atcctgcaca
aggcctcaat
ctcgagggat
gctggtgtgg
aattatgggg
attttcattg
agggcaaatc
catatgctgg
cccectgetg
atattttgtt
ctagccagat
tggagatccc
aaattgttat
ctggggtgece
ccagtcggga
cggtttgegt
tcggetgegg
aggggataac
aaaggccgcg
tcgacgctca
ccctggaage
cgcctttete
ttcggtgtag

ccgetgegec

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

4260

4320

4380



ttatccggta
gcagccactg
aagtggtggc
aagccagtta
ggtagecggatg
gaagatcctt
gggattttgg
tgaagtttta
ttaatcagtg
ctccecegteg
atgataccgc
ggaagggccg
tgttgccggg
attgctacag
tcccaacgat
cttcggtect
ggcagcactg
tgagtactca
ggcgtcaata
aaaacgttct
gtaacccact
gtgagcaaaa
ttgaatactc
catgagcgga
atttccccga
aatttttgtt
aaatcaaaag
ctattaaaga
ccactacgtg

aatcggaacc

37

actatcgtct
gtaacaggat
ctaactacgg
cctteggaaa
gtttttttgt
tgatctttte
tcatgagatt
aatcaatcta
aggcacctat
tgtagataac
gagacccacg
agcgcagaag
aagctagagt
gcatcgtggt
caaggcgagt
ccgatcgttg
cataattctc
accaagtcat
cgggataata
tcggggcgaa
cgtgcaccca
acaggaaggc
atactcttcc
tacatatttg
aaagtgccac
aaatcagctc
aatagaccga
acgtggactc
aaccatcacc

ctaaagggag

tgagtccaac
tagcagagcg
ctacactaga
aagagttggt
ttgcaagcag
tacggggtct
atcaaaaagg
aagtatatat
ctcagcgatc
tacgatacgg
ctcaccggcet
tggtcctgea
aagtagttcg
gtcacgctcg
tacatgatcc
tcagaagtaa
ttactgtcat
tctgagaata
ccgcegecaca
aactctcaag
actgatcttc
aaaatgccgce
tttttcaata
aatgtattta
ctaaattgta
attttttaac
gatagggttg
caacgtcaaa
ctaatcaagt

cccecgattt

37/42

ccggtaagac
aggtatgtag
agaacagtat
agctcttgat
cagattacgc
gacgctcagt
atcttcacct
gagtaaactt
tgtctattte
gagggcttac
ccagatttat
actttatccg
ccagttaata
tcgtttggta
cccatgttgt
gttggccgea
gccatccegta
gtgtatgegg
tagcagaact
gatcttaccg
agcatctttt
aaaaaaggga
ttattgaagc
gaaaaataaa
agcgttaata
caataggccg
agtgttgttc
gggcgaaaaa
tttttggggt

agagcttgac

acgacttatc
gcggtgctac
ttggtatctg
ccggcaaaca
gcagaaaaaa
ggaacgaaaa
agatcctttt
ggtctgacag
gttcatccat
catctggccc
cagcaataaa
cctccatcca
gtttgcgcaa
tggcttcatt
gcaaaaaagc
gtgttatcac
agatgctttt
cgaccgagtt
ttaaaagtgc
ctgttgagat
actttcacca
ataagggcga
atttatcagg
caaatagggg
ttttgttaaa
aaatcggcaa
cagtttggaa
ccgtctatca
cgaggtgccg

ggggaaagcece

gccactggca
agagttcttg
cgctctgetg
aaccaccgct
aggatctcaa
ctcacgttaa
aaattaaaaa
ttaccaatgc
agttgcctga
cagtgctgca
ccagccagcec
gtctattaat
cgttgttgec
cagctccggt
gggttagctc
tcatggttat
ctgtgactgg
gctcttgecc
tcatcattgg
ccagttcgat
gcgtttcetgg
cacggaaatg
gttattgtct
ttccgegeac
attcgcgtta
aatcccttat
caagagtcca
gggcgatggce
taaagcacta

ggcgaacgtg

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

6180



gcgagaaagg
gtcacgctgc
cattcgccat
ttacgccagc
ttttecececagt
tagggcgaat
<210>
<211>

<212>
<213>

15

DNA
<220>
<223>

<400> 15
gcggecggcec

tacatttata
tattaatagt
acataactta
tcaataatga
gtggagtatt
acgcccecta
accttatggg
gtgatgcggt
ccaagtctcc
tttccaaaat
tgggaggtct
ccacgctgtt
cctgagaact
aaattcatgt
cccttgtatce
caaccattgt
ttgcatttgt
ctctaatcac

tagagaacaa

38

7213

aagggaagaa
gcgtaaccac
tcaggctgcg
tggcgaaagg
cacgacgttg

tggagctcca

gctctagaga
ttggctcatg
aatcaattac
cggtaaatgg
cgtatgttcc
tacggtaaac
ttgacgtcaa
actttcctac
tttggcagta
accccattga
gtcgtaacaa
atataagcag
ttgacctcca
tcagggtgag
tatatggagg
accatggacc
ctcctcettat
aacgaatttt
ttttttttca

ttgttataat

agcgaaagga
cacacccgcc
caactgttgg
gggatgtgct
taaaacgacg

ccgeggtyg

Artificial seguence

Plasmid encoding a fusgion

gcttggecca
tccaacatta
ggggtcatta
cccgectgge
catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
catcaatggg
cgtcaatggg
ctccgeccca
agctcgttta
tagaagacac
tttggggacc
gggcaaagtt
ctcatgataa
tttcttttca
taaattcact
aggcaatcag

taaatgataa

38/42

gcgggcgceta
gcgcttaatg
gaagggcgat
gcaaggcgat

gccagtgagce

of TPO and

ttgcatacgt
ccgecatgtt
gttcatagcc
tgaccgccca
ccaataggga
gcagtacatc
tggcccgect
atctacgtat
cgtggatage
agtttgtttt
ttgacgcaaa
gtgaaccgtc
cgggaccgat
cttgattgtt
ttcagggtgt
ttttgtttct
ttttctgtaa
tttgtttatt
ggtatattat

ggtagaatat

gggcgcetgge
cgccgctaca
cggtgcgggce
taagttgggt

gcgcgtaata

HA

tgtatccata
gacattgatt
catatatgga
acgacccccg
ctttecattg
aagtgtatca
ggcattatgc
tagtcatcge
ggtttgactc
ggcaccaaaa
tgggcggtag
agatcgcctg
ccagcctceg
ctttecttttt
tgtttagaat
ttcactttct
ctttttegtt
tgtcagattg
attgtacttc

ttctgcatat

aagtgtagcg
gggcgegtec
ctcttegeta
aacgccaggyg

cgactcacta

tcataatatg
attgactagt
gttccgegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcegtgtacgg
gagacgccat
gtcgaccgat
cgctattgta
gggaagatgt
actctgttga
aaactttagc
taagtacttt
agcacagttt

aaattctggce

6240

6300

6360

6420

6480

6508

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



tggcgtggaa
tctttatggt
ccgggeccct
gtgctggttg
tcaacgctct
attcttctga
gccagcccgg
catgtccttce
ctgctgectg
gcacaggaca
caactgggac
ctcecttgggg
gctcacaagg
cgtttectga
gctgtcccca
gaccttccag
ggcaccaaag
gtggagcgga
caatgcggac
tcagctgatc
gttaatgaag
atgggattca
gggtcttcat
ccacaaatga
atccaccatt
ataacagtcg
cagataaatg
acagttactt
ggaaagtcca

taccacagtyg
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atattcttat
tacaatgata
ctgctaacca
ttgtgcetgte
caaaacccct
tgctcagagg
ctcctectge
acagcagact
ctgtggactt
ttctgggage
ccacttgect
ccctgcagag
atcccaatgc
tgcttgtagg
gcagaacctc
gaaatgacaa
taaacacact
caaacatccc
tgttagggac
taataatcga
aggcattgcg
catatagtgg
tctatgcaga
caaaatcata
caggatcaac
ggagttccaa
gccagtccgg
ttagtttcaa
tggggatcca

gagggactat

tggtagaaac
tacactgttt
tgttcatgcc
tcatcatttt
taaaaataag
ggtcagtact
ttgtgacctc
gagccagtgc
tagcttggga
agtgaccctt
ctcatccctce
cctecttgga
catcttcctg
agggtccacc
tctagtcctc
cagcgacaaa
cactgagaga
caaaatttgc
cattaccgga
gagacgagaa
acaaatcctc
aataaggacc
aatggagtgg
caaaaacaca
caccgaacag
atatcatcaa
acggattgat
tggggctttc
gagcgatgtg

aacaagcaga
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aactacaccc
gagatgagga
ttcttctett
ggcaaagaat
gttaacccgce
gcttcgeceg
cgagtcctca
ccagaggttc
gaatggaaaa
ctgctggagg
ctggggcage
acccagcttc
agcttccaac
ctctgegtcea
acactggcgg
atttgtcttg
ggagtagaag
tcaaaaggga
ccacctcaat
ggaaatgatg
agaggatcag
aacggaacaa
ctcctgtcaa
aggagagaat
accaaactat
tettttgtge
tttcattggt
atagctccaa
caggttgatg

ttgcctttte

tggtcatcat
taaaatactc
tcctacaget
tctagactga
gaggccccct
gctccagtgce
gtaaactgct
accctttgec
cccagatgga
gagtgatggc
tttctggaca
ctccacaggg
acctgctceg
ggcgggeccece
ccgcaatcga
gacatcatgc
ttgtcaatgc
aaagaaccac
gcgaccaatt
tttgttaccc
gtgggattga
ctagtgcatg
atacagacaa
cagctctgat
atgggagtgg
cgagtccagg
tgatcttgga
atcgtgccag
ccaattgcga

aaaacatcaa

cctgecttte
tgagtccaaa
cctgggcaac
catggcgagt
aatcccctta
ggcccagecyg
tcgtgactcec
tacacctgtc
ggagaccaag
agcacgggga
ggtcegtetc
caggaccaca
aggaaaggtg
acccaccaca
gggaaggcaa
tgtatcaaat
aacggaaaca
tgatcttgge
tctagaattt
ggggaagttt
caaagaaaca
tagaagatca
tgcttettte
agtatgggga
aaataaactg
aacacgaccg
tcccaatgat
cttcettgagg

aggggaatgc

tagcagagca

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

3000



gttggcaaat
aacgttcccg
tttattgaaa
gcacaaggag
accggaaagt
gaattcactg
acagaagtat
gatttggctg
aatgctgaag
atggctagta
aatagaatac
tttagctteg
tgtgtgaaga
ttgtttctac
ctcctcaggt
acaaatacca
ttgagcatct
attttttgtg
atgagtattt
gttggctata
atagaaaagc
ctttaacatc
gactactccc
caattcgtaa
cacaacatac
ctcacattaa
ctgcattaat
gcttcctege
cactcaaagg
tgagcaaaag

cataggctec

40

gcccaagata
aaccttccaa
atggttggga
aaggaactgc
taaatagact
aggtggaaaa
ggtcttacaa
attcagagat
aggatggtac
taaggaacaa
aaattgaccc
gggcatcatg
acggaaacat
tctctagagg
gcaggctgec
ctgagatctt
gacttctggc
tctctcactc
ggtttagagt
aagaggtcat
cttgacttga
cctaaaattt
agtcatagct
tcatgtcata
gagccggaag
ttgcgttgeg
gaatcggcca
tcactgactc
cggtaatacg
gccagcaaaa

gccccectga

tgtaaaacag
aaaaaggaaa
aggtctggtc
agcagactac
cattgagaaa
gcagattggc
tgctgaactt
gaacaggctg
tggttgcttt
tacttatgat
agtcaaattg
ctttttgcett
gcggtgeact
atcccecgggce
tatcagaagg
tttcoctetg
taataaagga
ggaaggacat
ttggcaacat
cagtatatga
ggttagattt
tccttacatg
gtcecctettc
gctgtttect
cataaagtgt
ctcactgccc
acgcgcegggg
gctgcgeteg
gttatccaca
ggccaggaac

cgagcatcac
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gaaagtttat
aaaagaggcc
gacgggtgagt
aaaagcaccc
accaaccagc
aatttaatta
attgtggcaa
tatgagcgag
gaaatttttc
cacagcaaat
agtagtggct
cttgccattg
atttgtatat
gcgaacgtgg
tggtggetgg
ccaaaaatta
aatttatttt
atgggagggc
atgcccatat
aacagccccec
tttttatatt
ttttactage
tcttatggag
gtgtgaaatt
aaagcctggyg
gcttteocagt
agaggcggatt
gtegttegge
gaatcagggg
cgtaaaaagg

aaaaatcgac

tattggcaac
tgtttggcge
acggtttcag
aatcggcaat
aatttgagct
actggaccaa
tggaaaacca
tgaggaaaca
ataaatgtga
acagagaaga
acaaagatgt
caatgggcct
aagtttggaa
aagatccgtc
tgtggccaat
tggggacatc
cattgcaata
aaatcattta
gctggetgec
tgctgtccat
ttgttttgtg
cagatttttc
atccctegac
gttatccget
gtgcctaatg
cgggaaacct
tgcgtattgg
tgcggcgage
ataacgcagg
ccgegttget

gctcaagtca

tgggatgaag
tatagcaggg
gcatcagaat
tgatcagata
aatagataat
agactccatc
gcacactatt
attaagggaa
cgatgattgt
agcgatgcaa
gatactttgg
tgttttcata
aaaaacaccc
gaggaattca
gcecctggetc
atgaagcccc
gtgtgttgga
aaacatcaga
atgaacaaag
tcecttattec
ttattttttt
ctcctctect
ggatcggcceg
cacaattcca
agtgagctaa
gtcgtgccag
gcgctcettec
ggtatcagct
aaagaacatg

ggcgttttte

gaggtggcga

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

4860



aacccgacag
cctgttecga
gcgetttetc
ctgggctgtg
cgtcttgagt
aggattagca
tacggctaca
ggaaaaagag
tttgtttgea
ttttectacgg
agattatcaa
atctaaagta
cctatctcag
ataactacga
ccacgctcac
agaagtggtc
agagtaagta
gtggtgtcac
cgagttacat
cgttgtcaga
ttctcttact
gtcattctga
taataccgcg
gcgaaaactc
acccaactga
aaggcaaaat
cttcecttttt
atttgaatgt
gccacctaaa

agctcatttt
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gactataaag
ccctgeeget
atagctcacg
tgcacgaacc
ccaacccggt
gagcgaggta
ctagaagaac
ttggtagctc
agcagcagat
ggtctgacgc
aaaggatctt
tatatgagta
cgatctgtcet
tacgggaggg
cggctccaga
ctgcaacttt
gttcgccagt
gctcegtaegtt
gatcccccat
agtaagttgg
gtcatgccat
gaatagtgta
ccacatagca
tcaaggatct
tcttcageat
gccgcaaaaa
caatattatt
atttagaaaa
ttgtaagcgt

ttaaccaata

ataccaggcg
taccggatac
ctgtaggtat
cccegttcag
aagacacgac
tgtaggcggt
agtatttggt
ttgatccggce
tacgcgcaga
tcagtggaac
cacctagatc
aacttggtct
atttegttca
cttaccatct
tttatcagca
atccgectec
taatagtttg
tggtatggct
gttgtgcaaa
ccgcagtgtt
ccgtaagatg
tgcggcgacc
gaactttaaa
taccgctgtt
cttttacttt
agggaataag
gaagcattta
ataaacaaat
taatattttg

ggccgaaatc
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tttccecectg
ctgtccgect
ctcagttcgg
cccgaccget
ttatcgccac
gctacagagt
atctgcgcetc
aaacaaacca
aaaaaaggat
gaaaactcac
cttttaaatt
gacagttacc
tccatagttg
ggccccagtg
ataaaccagc
atccagtcta
cgcaacgttg
tcattcagct
aaagcgggtt
atcactcatg
ctttteotgtg
gagttgctct
agtgctcatc
gagatccagt
caccagcgtt
ggcgacacgg
tcagggttat
aggggttccg
ttaaaattcg

ggcaaaatcc

gaagctccct
ttctcecette
tgtaggtcgt
gcgecttatc
tggcagcagc
tcttgaagtg
tgctgaagcc
ccgectggtag
ctcaagaaga
gttaagggat
aaaaatgaag
aatgcttaat
cctgactcecc
ctgcaatgat
cagccggaag
ttaattgttg
ttgccattge
ccggttecca
agctcctteg
gttatggcag
actggtgagt
tgccceggegt
attggaaaac
tcgatgtaac
tctgggtgag
aaatgttgaa
tgtctcatga
cgcacatttc
cgttaaattt

cttataaatc

cgtgcgetcet
gggaagcgtg
tcgctccaag
cggtaactat
cactggtaac
gtggcctaac
agttaccttc
cggtggtttt
tcctttgate
tttggtcatg
ttttaaatca
cagtgaggca
cgtcgtgtag
accgcgagac
ggccgagege
ccgggaagcet
tacaggcatc
acgatcaagg
gtcctecegat
cactgcataa
actcaaccaa
caatacggga
gttcttcggg
ccactcgtge
caaaaacagg
tactcatact
gcggatacat
cccgaaaagt
ttgttaaatc

aaaagaatag

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

6660



accgagatag
gactccaacg
tcaccctaat
gggagccccc
aagaaagcga
accaccacac
ctgcgcaact
aaagggggat
cgttgtaaaa

ctccaccgeyg
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ggttgagtgt
tcaaagggcg
caagtttttt
gatttagagc
aaggagcggg
ccgecgeget
gttgggaagg
gtgctgcaag
cgacggccag

gtg

tgttccagtt
aaaaaccgtc
ggggtcgagg
ttgacgggga
cgctagggcg
taatgcgecg
gcgatcggtyg
gcgattaagt

tgagcgegeyg
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tggaacaaga
tatcagggcg
tgccgtaaag
aagccggcga
ctggcaagtg
ctacagggcg
cgggcctett
tgggtaacgc

taatacgact

gtccactatt
atggcccact
cactaaatcg
acgtggcgag
tagcggtcac
cgtcccattce
cgctattacg
cagggttttc

cactataggg

aaagaacgtg
acgtgaacca
gaaccctaaa
aaaggaaggg
gctgcgegta
gccattcagg
ccagctggeg
ccagtcacga

cgaattggag

6720

6780

6840

6900

6960

7020

7080

7140

7200

7213



