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FIGURE 1

M-VIP ELP1-120 (M added to N terminus of VIP)

MHSDAVFTDNYTRLRKOMAVKKYLNSILN
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SEQ ID NO. 15
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FIGURE 2

MAA-VIP ELP1-120 (before processing, MAA added to N terminus of VIP)

MAAHSDAVFTDNYTRLRKOMAVKKYLNSILN
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FIGURE 3
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FIGURE 4
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FIGURE 5

Xbal 47
Sph1 6785, | Nde1 86

Rdter| 236

BstEll 6054 maavie

ELP1-120

pPB1047
[ 6981 bps

! \Nhe! 2003
/ \BamHi2024

o7 !
§ S
\ Byt 1054

EcoRI 2040
Drallt 2471
Pyl 3173
T
PGOGE
CTA GAARARTABRTTT

- T
=

TRACTT TAAGARAGGARG

o

ARCARGATGE
aacagaty

-

1z




6/18

FIGURE 6
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FIGURE 7
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FIGURE 9
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FIGURE 10
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FIGURE 11
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FIGURE 12
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FIGURE 13
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FIGURE 14
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FIGURE 15A
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FIGURE 15B
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FIGURE 15C
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FIGURE 15D
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SEQUENCE LISTING

<110> Phasebio Pharmaceuticals, Inc.

<120> Modified Vasoactive Intestinal Peptides
<130> SG3177A

<150> US 61/234,151
<151> 2009-08-14

<160> 50
<170> Patentln version 3.5

<210> 1

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> ELP tetrapeptide

<400> 1

Val Pro Gly Gly
1

<210> 2

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> ELP tetrapeptide

<400> 2

Ile Pro Gly Gly
1

<210> 3

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> ELP pentapeptide

<220>

<221> MISC_FEATURE

<222> (4)..(4)

<223> Xaa may be any natural or non-natural amino acid residue, and where
Xaa optionally varies among polymeric or oligomeric repeats

<400> 3
Val Pro Gly Xaa Gly
1 5

<210> 4
<211> 5
<212> PRT

Page 1



<213> Artificial Sequence

<220>

<223> ELP pentapeptide
<400> 4

Ala Val Gly Val Pro

1 5

<210> 5

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> ELP pentapeptide

<220>

<221> MISC_FEATURE

<222> (4)..(4)

<223> Xaa may be any natural or non-natural amino acid residue, and where
Xaa optionally varies among polymeric or oligomeric repeats

<400> 5

Ile Pro Gly Xaa Gly
1 5
<210> 6

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> ELP pentapeptide

<400> 6

Ile Pro Gly Vval Gly
1 5

<210> 7
<211> 5
<212> PRT

<213> Artificial Sequence

<220>
<223> ELP pentapeptide

<220>

<221> misc_Tfeature

<222> (4)..(4)

<223> Xaa may be any natural or non-natural amino acid residue, and where
Xaa optionally varies among polymeric or oligomeric repeats

<400> 7

Leu Pro Gly Xaa Gly
1 5

<210> 8
<211> 5

Page 2



<212>
<213>

<220>
<223>

<400>

PRT
Artificial Sequence

ELP pentapeptide
8

Leu Pro Gly Val Gly
1 5

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

<220>
<223>

<400>

1

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

<220>
<223>

<400>

9

6

PRT

Artificial Sequence

ELP hexapeptide
9

Val Ala Pro Gly Val Gly
5

10

8

PRT

Artificial Sequence

ELP octapeptide
10

Gly val Gly val Pro Gly Vval Gly
1 5

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

<220>
<223>

<400>

11

9

PRT

Artificial Sequence

ELP nonapeptide
11

Val Pro Gly Phe Gly Val Gly Ala Gly
1 5

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

<220>
<223>

<400>

12

9

PRT

Artificial Sequence

ELP nonapeptide
12

Val Pro Gly Val Gly Val Pro Gly Gly
1 5

<210>

13

Page 3



<211>
<212>
<213>

<400>

1

28
PRT

Homo sapiens

13

Met Ala Val Lys Lys Tyr Leu Asn
20

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

<220>
<223>

<400>

1

GIn

Val

Gly

Val

65

Pro

Gly

Val

Gly

Val

145

Pro

Gly

Met

Gly

Val

50

Pro

Gly

Ala

Gly

Val

130

Pro

Gly

Gly

14
634
PRT

M-VIP ELP1-120

14

Ala

Val

35

Pro

Gly

Val

Gly

Val

115

Pro

Gly

Val

Gly

Val

20

Pro

Gly

Gly

Gly

Val

100

Pro

Gly

Ala

Gly

Val

Lys

Gly

Val

Gly

Val

85

Pro

Gly

Val

Gly

Val

165

Pro

Met His Ser Asp Ala Val
5

Lys

Val

Gly

Val

70

Pro

Gly

Gly

Gly

Val

150

Pro

Gly

Artificial Sequence

Phe

Tyr

Gly

Val

55

Pro

Gly

Val

Gly

Val

135

Pro

Gly

Val

Thr

Leu

vVal

40

Pro

Gly

vVal

Gly

val

120

Pro

Gly

Gly

Gly

His Ser Asp Ala Val Phe Thr Asp Asn T
5

1

Ser lle Leu Asn

25

Asp

Asn

25

Pro

Gly

Ala

Gly

val

105

Pro

Gly

val

Gly

val

Asn Tyr
10

Ser lle

Gly Gly

vVal Gly

Gly val
75

Val Pro
90

Pro Gly

Gly Ala

Val Gly

Gly val
155

Val Pro
170

Pro Gly
Page 4

Thr

Leu

Gly

Val

60

Pro

Gly

Val

Gly

Val

140

Pro

Gly

Val

Arg

Asn

Val

Pro

Gly

Gly

Gly

Val

125

Pro

Gly

Ala

Gly

Leu

Val

30

Pro

Gly

Gly

Gly

Val

110

Pro

Gly

Val

Gly

Val

Arg

15

Pro

Gly

Val

Gly

Val

95

Pro

Gly

Gly

Gly

Val

175

Pro

yr Thr Arg Leu Arg Lys GIn
0 15

Lys

Gly

Ala

Gly

Val

80

Pro

Gly

Gly

Gly

Val

160

Pro

Gly



Gly

Gly

Val

225

Pro

Gly

Ala

Gly

Val

305

Pro

Gly

Val

Gly

Val

385

Pro

Gly

Val

Gly

Gly

Val

210

Pro

Gly

Val

Gly

Val

290

Pro

Gly

Val

Gly

Val

370

Pro

Gly

Gly

Gly

Val
450

Val

195

Pro

Gly

Gly

Gly

Val

275

Pro

Gly

Ala

Gly

Val

355

Pro

Gly

Val

Gly

Val

435

Pro

180

Pro

Gly

Gly

Gly

val

260

Pro

Gly

val

Gly

val

340

Pro

Gly

val

Gly

val

420

Pro

Gly

Gly

val

Gly

val

245

Pro

Gly

Gly

Gly

val

325

Pro

Gly

Ala

Gly

val

405

Pro

Gly

val

Ala

Gly

val

230

Pro

Gly

Gly

Gly

val

310

Pro

Gly

val

Gly

val

390

Pro

Gly

val

Gly

Gly

val

215

Pro

Gly

val

Gly

val

295

Pro

Gly

Gly

Gly

val

375

Pro

Gly

Ala

Gly

val
455

val

200

Pro

Gly

Ala

Gly

val

280

Pro

Gly

Gly

Gly

val

360

Pro

Gly

val

Gly

val

440

Pro

185

Pro

Gly

Val

Gly

Val

265

Pro

Gly

Val

Gly

Val

345

Pro

Gly

Gly

Gly

Val

425

Pro

Gly

Gly

Gly

Gly

Val

250

Pro

Gly

Ala

Gly

Val

330

Pro

Gly

Gly

Gly

Val

410

Pro

Gly

Val

Val

Gly

Val

235

Pro

Gly

Val

Gly

Val

315

Pro

Gly

Val

Gly

Val

395

Pro

Gly

Gly

Gly

Page 5

Gly

Val

220

Pro

Gly

Gly

Gly

Val

300

Pro

Gly

Ala

Gly

Val

380

Pro

Gly

Gly

Gly

Val
460

Val

205

Pro

Gly

Val

Gly

Val

285

Pro

Gly

Val

Gly

Val

365

Pro

Gly

Val

Gly

Val

445

Pro

190

Pro

Gly

Val

Gly

Val

270

Pro

Gly

Gly

Gly

Val

350

Pro

Gly

Ala

Gly

Val

430

Pro

Gly

Gly

Ala

Gly

Val

255

Pro

Gly

Val

Gly

Val

335

Pro

Gly

Val

Gly

Val

415

Pro

Gly

Val

val

Gly

val

240

Pro

Gly

val

Gly

val

320

Pro

Gly

Gly

Gly

val

400

Pro

Gly

Ala

Gly



val

465

Pro

Gly

val

Gly

val

545

Pro

Gly

Gly

Gly

val
625

Pro

Gly

Ala

Gly

val

530

Pro

Gly

Gly

Gly

val

610

Pro

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

<220>
<223>

<400>

Gly

val

Gly

val

515

Pro

Gly

val

Gly

val

595

Pro

Gly

15
636
PRT
Artificial Sequence

15

Gly

Gly

val

500

Pro

Gly

Ala

Gly

val

580

Pro

Gly

Gly

Gly

val

485

Pro

Gly

val

Gly

val

565

Pro

Gly

val

Gly

val

470

Pro

Gly

Gly

Gly

val

550

Pro

Gly

Ala

Gly

val
630

MAA-VIP ELP1-120

Pro

Gly

val

Gly

Val

535

Pro

Gly

Val

Gly

val

615

Pro

Met Ala Ala His Ser Asp Ala

1

5

Arg Lys GIn Met Ala Val Lys

20

Pro Gly val Gly Vval Pro Gly
35

Gly Ala Gly val Pro Gly Val

Gly

Val

Gly

Val

520

Pro

Gly

Gly

Gly

Val

600

Pro

Gly

Val

Lys

Val

40

Gly

Ala

Gly

Val

505

Pro

Gly

Val

Gly

Val

585

Pro

Gly

Trp

Phe
Tyr
25

Gly

Val

Gly Vval
475

Val Pro

490

Pro Gly

Gly Ala

Val Gly

Gly Vval

555

Val Pro

570

Pro Gly

Gly Vval

Gly Gly

Pro

Thr Asp
10

Leu Asn

Val Pro

Pro Gly
Page 6

Pro

Gly

Val

Gly

Val

540

Pro

Gly

Val

Gly

Val
620

Asn

Ser

Gly

Val

Gly

Gly

Gly

val

525

Pro

Gly

Ala

Gly

val

605

Pro

Tyr

Gly
45

Gly

Gly

Gly

val

510

Pro

Gly

val

Gly

val

590

Pro

Gly

Thr
Leu
30

Gly

val

Gly

val

495

Pro

Gly

Gly

Gly

val

575

Pro

Gly

Ala

Arg
15
Asn

val

Pro

val

480

Pro

Gly

Gly

Gly

val

560

Pro

Gly

val

Gly

Leu

val

Pro

Gly



Val

65

Gly

Val

Pro

Gly

Gly

145

Gly

Val

Pro

Gly

Ala

225

Gly

Val

Pro

Gly

Val

305

Gly

50

Gly

Val

Pro

Gly

Gly

130

Gly

Val

Pro

Gly

Val

210

Gly

Val

Pro

Gly

Val

290

Gly

Val

Val

Pro

Gly

Val

115

Gly

Val

Pro

Gly

Gly

195

Gly

Val

Pro

Gly

Ala

275

Gly

Val

Pro

Pro

Gly

Ala

100

Gly

Val

Pro

Gly

Gly

180

Gly

Val

Pro

Gly

Val

260

Gly

Val

Pro

Gly

Gly

Val

85

Gly

Val

Pro

Gly

Val

165

Gly

Val

Pro

Gly

Gly

245

Gly

Val

Pro

Gly

Ala
325

Gly

70

Gly

Val

Pro

Gly

Ala

150

Gly

Val

Pro

Gly

Gly

230

Gly

Val

Pro

Gly

Val

310

Gly

55

Gly

Val

Pro

Gly

Val

135

Gly

Val

Pro

Gly

Val

215

Gly

Val

Pro

Gly

Gly

295

Gly

Val

Val

Pro

Gly

Gly

120

Gly

Val

Pro

Gly

Ala

200

Gly

Val

Pro

Gly

Gly

280

Gly

Val

Pro

Pro

Gly

Val

105

Gly

Val

Pro

Gly

Val

185

Gly

Val

Pro

Gly

Val

265

Gly

Val

Pro

Gly

Gly

Val

90

Gly

Val

Pro

Gly

Gly

170

Gly

Val

Pro

Gly

Ala

250

Gly

Val

Pro

Gly

Gly
330

Ala

75

Gly

Val

Pro

Gly

Val

155

Gly

Val

Pro

Gly

Val

235

Gly

Val

Pro

Gly

Val

315

Gly

Page 7

60

Gly

Val

Pro

Gly

Val

140

Gly

Val

Pro

Gly

Gly

220

Gly

Val

Pro

Gly

Ala

300

Gly

Val

Val

Pro

Gly

Ala

125

Gly

Val

Pro

Gly

Val

205

Gly

Val

Pro

Gly

Val

285

Gly

Val

Pro

Pro

Gly

Val

110

Gly

Val

Pro

Gly

Val

190

Gly

Val

Pro

Gly

Gly

270

Gly

Val

Pro

Gly

Gly

Gly

95

Gly

Val

Pro

Gly

Ala

175

Gly

Val

Pro

Gly

Val

255

Gly

Val

Pro

Gly

Val
335

Gly

80

Gly

Val

Pro

Gly

Val

160

Gly

Val

Pro

Gly

Val

240

Gly

Val

Pro

Gly

Gly

320

Gly



Val

Pro

Gly

Val

385

Gly

val

Pro

Gly

Val

465

Gly

val

Pro

Gly

Gly

545

Gly

val

Pro

Pro

Gly

Gly

Gly

Val

Pro

Gly

Ala

450

Gly

Val

Pro

Gly

Gly

Gly

Val

Pro

Gly

Gly

Val

355

Gly

Val

Pro

Gly

Val

435

Gly

Val

Pro

Gly

Val

515

Gly

Val

Pro

Gly

Gly
595

Val

340

Gly

Val

Pro

Gly

Gly

Gly

Val

Pro

Gly

Ala

500

Gly

Val

Pro

Gly

Gly

580

Gly

Gly

Val

Pro

Gly

Val

405

Gly

Val

Pro

Gly

Val

485

Gly

Val

Pro

Gly

Val

565

Gly

Val

Val

Pro

Gly

Val

390

Gly

Val

Pro

Gly

Gly

470

Gly

Val

Pro

Gly

Ala

550

Gly

Val

Pro

Pro

Gly

Ala

375

Gly

Val

Pro

Gly

Val

455

Gly

Val

Pro

Gly

Val

535

Gly

Val

Pro

Gly

Gly

Val

360

Gly

Val

Pro

Gly

Val

440

Gly

Val

Pro

Gly

Gly

Gly

Val

Pro

Gly

Ala
600

Gly

345

Gly

Val

Pro

Gly

Ala

425

Gly

Val

Pro

Gly

Val

505

Gly

Val

Pro

Gly

Val

585

Gly

Gly

val

Pro

Gly

val

410

Gly

val

Pro

Gly

val

490

Gly

val

Pro

Gly

Gly

Gly

val

val

Pro

Gly

Gly

395

Gly

val

Pro

Gly

Ala

475

Gly

val

Pro

Gly

val

555

Gly

vVal

Pro

Page 8

Pro

Gly

Gly

Gly

vVal

Pro

Gly

vVal

460

Gly

vVal

Pro

Gly

vVal

540

Gly

vVal

Pro

Gly

Gly

Val

365

Gly

Val

Pro

Gly

Gly

445

Gly

val

Pro

Gly

Ala

525

Gly

Val

Pro

Gly

val
605

Ala

350

Gly

Val

Pro

Gly

Gly

Gly

Val

Pro

Gly

Val

510

Gly

Val

Pro

Gly

Val

590

Gly

Gly

Val

Pro

Gly

Val

415

Gly

Val

Pro

Gly

Gly

495

Gly

Val

Pro

Gly

Ala

575

Gly

Val

Val

Pro

Gly

Ala

400

Gly

Val

Pro

Gly

Gly

480

Gly

Val

Pro

Gly

Val

560

Gly

Val

Pro



Gly val Gly Vval Pro Gly Val Gly Val Pro Gly Gly Gly Val Pro Gly
610 615 620

Ala Gly Val Pro Gly Gly Gly Val Pro Gly Trp Pro
625 630 635

<210> 16

<211> 93

<212> DNA

<213> Homo sapiens

<400> 16
atggcggccc actctgacgc tgttttcact gacaactaca ctcgtctgcg taaacagatg 60

gctgttaaaa agtacctgaa ctctatcctg aac 93

<210> 17

<211> 29

<212> PRT

<213> Artificial Sequence

<220>
<223> VIP : MODIFIED PROTEIN PB1046

<400> 17

Met His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Lys
1 5 10 15

GIn Met Ala Val Lys Lys Tyr Leu Asn Ser lle Leu Asn
20 25

<210> 18

<211> 31

<212> PRT

<213> Artificial Sequence

<220>
<223> VIP : MODIFIED PROTEIN PB1047

<400> 18
Met Ala Ala His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu
1 5 10 15

Arg Lys GIn Met Ala Val Lys Lys Tyr Leu Asn Ser lle Leu Asn
20 25 30

<210> 19

<211> 31

<212> PRT

<213> Artificial Sequence

<220>
<223> VIP : MODIFIED PROTEIN PB1064

<400> 19

Met Ala Ala His Gly Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu
1 5 10 15
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Arg Lys GIn Met Ala Val Lys Lys Tyr Leu Asn Ser lle Leu Asn
20 30

<210> 20

<211> 51

<212> PRT

<213> Artificial Sequence

<220>
<223> VIP : MODIFIED PROTEIN PB1056

<400> 20

Met Ala Ala His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu
1 10 15

Arg Lys GIn Met Ala Val Lys Lys Tyr Leu Asn Ser lle Leu Asn Val
20 30

Pro Gly Glu Gly Vval Pro Gly Asp Gly Vval Pro Gly Glu Gly Val Pro
35 40 45
Gly Asp Gly
50

<210> 21

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> VIP : MODIFIED PROTEIN

<400> 21

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Lys GIn
1 5 10 15

Leu Ala Vval Lys Lys Tyr Leu Asn Ser lle Leu Asn
25

<210> 22

<211> 28

<212> PRT

<213> Artificial Sequence

<220>
<223> VIP : MODIFIED PROTEIN

<400> 22
His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Arg GIn
1 5 10 15

Met Ala Val Arg Arg Tyr Leu Asn Ser lle Leu Asn
20 25

<210> 23
<211> 28

Page 10



<212> PRT
<213> Artificial Sequence

<220>
<223> VIP : MODIFIED PROTEIN

<400> 23
His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Lys GIn
1 5 10 15

Met Ala Val Lys Lys Tyr Leu Ala Ala lle Leu Asn
20 25

<210> 24

<211> 31

<212> PRT

<213> Artificial Sequence

<220>
<223> VIP : MODIFIED PROTEIN

<220>

<221> MISC_FEATURE

<222> (5)..(5)

<223> Xaa may be Ser or Gly

<400> 24

Met Ala Ala His Xaa Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu
1 5 10 15

Arg Lys GIn Leu Ala Val Lys Lys Tyr Leu Asn Ser lle Leu Asn
20 25 30

<210> 25

<211> 31

<212> PRT

<213> Artificial Sequence

<220>
<223> VIP : MODIFIED PROTEIN

<220>

<221> MISC_FEATURE

<222> (5)..(5)

<223> Xaa may be Ser or Gly

<400> 25

Met Ala Ala His Xaa Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu
1 5 10 15

Arg Lys GIn Leu Ala Val Lys Lys Tyr Leu Ala Ala lle Leu Asn
20 25 30

<210> 26

<211> 31

<212> PRT

<213> Artificial Sequence
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<220>
<223> VIP : MODIFIED PROTEIN

<220>

<221> MISC_FEATURE

<222> (5)..(5)

<223> Xaa may be Ser or Gly

<400> 26

Met Ala Ala His Xaa Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu
1 5 10 15

Arg Arg GIn Leu Ala Val Arg Arg Tyr Leu Asn Ser lle Leu Asn
20 25 30

<210> 27

<211> 31

<212> PRT

<213> Artificial Sequence

<220>
<223> VIP : MODIFIED PROTEIN

<220>

<221> MISC_FEATURE

<222> (5)..(5)

<223> Xaa may be Ser or Gly

<400> 27

Met Ala Ala His Xaa Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu
1 5 10 15

Arg Arg GIn Leu Ala Val Arg Arg Tyr Leu Ala Ala Ile Leu Asn
20 25 30

<210> 28
<211> 27
<212> PRT
<213> UNKNOWN

<220>
<223> PACAP-27 : NATIVE PROTEIN

<400> 28
His Ser Asp Gly lle Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Lys GIn
1 5 10 15

Met Ala Val Lys Lys Tyr Leu Ala Ala Vval Leu
20 25

<210> 29
<211> 38
<212> PRT
<213> UNKNOWN

<220>
<223> PACAP-38 : NATIVE PROTEIN
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<400> 29

His Ser Asp Gly lle Phe Thr Asp Ser Tyr Ser Arg Tyr Arg Lys GIn
1 5 10 15

Met Ala Val Lys Lys Tyr Leu Ala Ala Val Leu Gly Lys Arg Tyr Lys
20 25 30

GIn Arg Val Lys Asn Lys
35

<210> 30

<211> 41

<212> PRT

<213> Artificial Sequence

<220>
<223> PACAP : MODIFIED PROTEIN

<400> 30

Met Ala Ala His Gly Asp Gly lle Phe Thr Asp Ser Tyr Ser Arg Tyr
1 5 10 15

Arg Arg GIn Leu Ala Val Arg Arg Tyr Leu Ala Ala Val Leu Gly Val
20 25 30

Pro Gly Glu Gly Val Pro Gly Asp Gly
35 40

<210> 31

<211> 60

<212> DNA

<213> Artificial Sequence

<220>
<223> PO0045 : PRIMER

<400> 31
aattctctag aaataatttt gtttaacttt aagaaggaga tatacatatg cactctgacg

<210> 32

<211> 76

<212> DNA

<213> Artificial Sequence

<220>
<223> P0048 : PRIMER

<400> 32
gtagttgtca gtgaaaacag cgtcagagtg catatgtata tctccttctt aaagttaaac

aaaattattt ctagag

<210> 33

<211> 78

<212> DNA

<213> Artificial Sequence

<220>
<223> P0064: PRIMER

Page 13
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<400>

33

ctgttttcac tgacaactac actcgtctgc gtaaacagat ggctgttaaa aagtacctga

actctatcct gaacgtac

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

<220>
<223>

<400>

34
54
DNA
Artificial Sequence

PO0O65 : PRIMER
34

gttcaggata gagttcaggt actttttaac agccatctgt ttacgcagac gagt

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

<220>
<223>

<400>

35

60

DNA

Artificial Sequence

PO066 : PRIMER
35

ctagaaataa ttttgtttaa ctttaagaag gagatataca tatggcggcc cactctgacg

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

<220>
<223>

<400>

36

76

DNA

Artificial Sequence

PO0O67 : PRIMER
36

gtagttgtca gtgaaaacag cgtcagagtg ggccgccata tgtatatctc cttcttaaag

ttaaacaaaa ttattt

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

<220>
<223>

<400>

37

97

DNA

Artificial Sequence

PO068 : PRIMER
37

tggccgcact ctgacgctgt tttcactgac aactacactc gtctgcgtaa acagatggct

gttaaaaagt acctgaactc tatcctgaac tgataag

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

<220>
<223>

<400>

38

104

DNA

Artificial Sequence

PO0O69 : PRIMER
38

ctagcttatc agttcaggat agagttcagg tactttttaa cagccatctg tttacgcaga

Page 14

60
78

54

60

60
76

60
97

60



cgagtgtagt tgtcagtgaa aacagcgtca gagtgcggcc agcc

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

<220>
<223>

<400>

39

240

DNA

Artificial Sequence

pPB1046-mVIP-ELP 1-120 fusion sequence
39

taatacgact cactataggg gaattgtgag cggataacaa ttcccctcta gaaataattt

tgtttaactt taagaaggag atatacatat gcactctgac gctgttttca ctgacaacta

cactcgtctg cgtaaacaga tggctgttaa aaagtacctg aactctatcc tgaacgtacc

gggcgtgggt gttccgggeg tgggtgttcc gggtggeggt gtgeccgggeg caggtgttcc

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

<220>
<223>

<400>

1

40
50
PRT
Artificial Sequence

mVIP-ELP 1-120 fusion sequence
40

Met His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Lys
5 10 15

GIn Met Ala Val Lys Lys Tyr Leu Asn Ser lle Leu Asn Val Pro Gly
20

25 30

Val Gly Val Pro Gly Val Gly Val Pro Gly Gly Gly Val Pro Gly Ala
35 40 45

Gly val
50

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

<220>
<223>

<400>

41

240

DNA

Artificial Sequence

pPB1047 mVIP-ELP 1-120 fusion sequence
41

taatacgact cactataggg gaattgtgag cggataacaa ttcccctcta gaaataattt

tgtttaactt taagaaggag atatacatat ggcggcccac tctgacgctg ttttcactga

caactacact cgtctgcgta aacagatggc tgttaaaaag tacctgaact ctatcctgaa

cgtaccgggc gtgggtgttc cgggcgtggg tgttccgggt ggcggtgtge cgggegeagg

<210>
<211>
<212>

42
49
PRT

Page 15
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180
240



<213> Artificial Sequence

<220>
<223> mVIP-ELP 1-120 fusion sequence

<400> 42

Met Ala Ala His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu
1 5 10 15

Arg Lys GIn Met Ala Val Lys Lys Tyr Leu Asn Ser lle Leu Val Pro
20 25 30

Gly val Gly Vval Pro Gly val Gly Val Pro Gly Gly Gly Val Pro Gly
35 40 45
Ala

<210> 43

<211> 180

<212> DNA

<213> Artificial Sequence

<220>
<223> pPB1048 ELP 1-120-VIP fusion sequence

<400> 43
tgttccgggt gcaggcgttc cgggtggcgg tgtgccgggce tggccgcact ctgacgetgt

tttcactgac aactacactc gtctgcgtaa acagatggct gttaaaaagt acctgaactc
tatcctgaac tgataagcta gcatgactgg tggacagcaa atgggtcgga tccgaattcg
<210> 44

<211> 44

<212> PRT

<213> Artificial Sequence

<220>
<223> ELP 1-120-VIP fusion sequence

<400> 44

Gly Vval Pro Gly Ala Gly Vval Pro Gly Gly Gly Val Pro Gly Trp Pro
1 5 10 15

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Lys GIn
20 25 30

Met Ala Val Lys Lys Tyr Leu Asn Ser lle Leu Asn
35 40

<210> 45

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Modified VIP N-terminus

Page 16
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<400> 45

Met Ala Ala His Gly

1

<210> 46
<211> 5
<212> PRT
<213>

<220>
<223>

<400> 46

5

Met Ala Ala His Ser

1

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

a7
4

PRT
<220>
<223>

<400> 47

5

Gly Phe Leu Gly
1

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

48
DNA
<220>
<223>

<400> 48
taatacgact

tgtttaactt
tgttttcact
ctctatcctg
gccgggcegcea
accaggtggc
tccgggegtg
gccgggtgtt
tccgggtggce
gccgggegea
accaggtggc
tccgggegtg
gccgggtgtt

8135

pPB1120

cactataggg
taagaaggag
gacaactaca
aacgtaccgg
ggtgttcctg
ggtgttccgg
ggtgttccgg
ggtgtgccgg
ggtgtgccgg
ggtgttcctg
ggtgttccgg
ggtgttccgg
ggtgtgccgg

Artificial Sequence

Modified VIP N-terminus

Artificial Sequence

Peptide spacer sequence

Artificial Sequence

gaattgtgag
atatacatat
ctcgtctgcg
gcgtgggatgt
gtgtaggtgt
gtgcaggcgt
gtggcggtgt
gtgttggtgt
gcgtgggatgt
gtgtaggtgt
gtgcaggcgt
gtggcggtgt
gtgttggtgt

cggataacaa
ggagaacctg
taaacagatg
tccgggegtg
gccgggtgtt
tccgggtggce
gccgggcegea
accaggtggc
tccgggegtg
gccgggtgtt
tccgggtggce
gccgggegea

accaggtggc
Page 17

ttcccctcta
tatttccaac
gctgttaaaa
ggtgttccgg
ggtgtgcegg
ggtgtgcegg
ggtgttcctg
ggtgttccgg
ggtgttccgg
ggtgtgcegg
ggtgtgcegg
ggtgttcctg
ggtgttccgg

gaaataattt
actctgacgc
agtacctgaa
gtggcggtgt
gtgttggtgt
gcgtgggtgt
gtgtaggtgt
gtgcaggcgt
gtggcggtgt
gtgttggtgt
gcgtgggtgt
gtgtaggtgt
gtgcaggcgt

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



tccgggtggc
gccgggcgca
accaggtggc
tccgggegty
gccgggtgtt
tccgggtgge
gccgggegea
accaggtggc
tccgggegty
gccgggtgtt
tccgggtggc
gccgggegea
accaggtggc
tccgggcgtg
gccgggtgtt
tccgggtgge
gccgggcgca
accaggtggc
tccgggegty
gccgggtgtt
tccgggtgge
gggtcggatc

attaatacct
tgagcaataa
gaaaggagga
gcggcgggtg
gctcctttcg
ctaaatcggg
aaacttgatt
cctttgacgt
ctcaacccta
tggttaaaaa
tttacaattt

ttctaaatac

ggtgtgccgg
ggtgttcctg
ggtgttccgg
ggtgttccgg
ggtgtgccgg
ggtgtgccgg
ggtgttcctg
ggtgttccgg
ggtgttccgg
ggtgtgccgg
ggtgtgccgg
ggtgttcctg
ggtgttccgg
ggtgttccgg
ggtgtgccgg
ggtgtgccgg
ggtgttcctg
ggtgttccgg
ggtgttccgg
ggtgtgccgg
ggtgtgccgg
cgaattcgag
aggctgctaa
ctagcataac
actatatccg
tggtggttac
ctttcttccc
ggctcccttt
agggtgatgg
tggagtccac
tctcggtcta
atgagctgat
caggtggcac

attcaaatat

gcgtgggtgt
gtgtaggtgt
gtgcaggcgt
gtggcggtgt
gtgttggtgt
gcgtgggtgt
gtgtaggtgt
gtgcaggcgt
gtggcggtgt
gtgttggtgt
gcgtgggtgt
gtgtaggtgt
gtgcaggcgt
gtggcggtgt
gtgttggtgt
gcgtgggtgt
gtgtaggtgt
gtgcaggcgt
gtggcggtgt
gtgttggtgt
gctggecgtg
ctccgtcgag
acaaagcccg
cccttggggce
gattggcgaa
gcgcagcegtg
ttcctttctc
agggttccga
ttcacgtagt
gttctttaat
ttcttttgat
ttaacaaaaa
ttttcgggga

gtatccgctc

tccgggegtg
gccgggtgtt
tccgggtgge
gccgggegea
accaggtggc
tccgggegtg
gccgggtgtt
tccgggtggce
gccgggegea
accaggtggc
tccgggegtg
gcegggtgtt
tccgggtggce
gccgggegea
accaggtggc
tccgggegtg
gccgggtgtt
tccgggtgge
gccgggegea
accaggtggc
ataagctagc
caccaccacc
aaaggaagct
ctctaaacgg
tgggacgcge
accgctacac
gccacgttcg
tttagtgctt
gggccatcgce
agtggactct
ttataaggga
tttaacgcga
aatgtgcgcg
atgaattaat
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ggtgttccgg
ggtgtgcecgg
ggtgtgcecgg
ggtgttcctg
ggtgttccgg
ggtgttccgg
ggtgtgccgg
ggtgtgccgg
ggtgttcctg
ggtgttccgg
ggtgttccgg
ggtgtgcegg
ggtgtgccgg
ggtgttcctg
ggtgttccgg
ggtgttccgg
ggtgtgcecgg
ggtgtgccgg
ggtgttcctg
ggtgttccgg
atgactggtg
accaccacca
gagttggctg
gtcttgaggg
cctgtagcgg
ttgccagcge
ccggctttcc
tacggcacct
cctgatagac
tgttccaaac
ttttgccgat
attttaacaa
gaacccctat

tcttagaaaa

gtggcggtgt
gtgttggtgt
gcgtgggtgt
gtgtaggtgt
gtgcaggcgt
gtggcggtgt
gtgttggtgt
gcgtgggtgt
gtgtaggtgt
gtgcaggcgt
gtggcggtgt
gtgttggtgt
gcgtgggtgt
gtgtaggtgt
gtgcaggcgt
gtggcggtgt
gtgttggtgt
gcgtgggtgt
gtgtaggtgt
gtgcaggcgt
gacagcaaat
ccactaattg
ctgccaccgce
gttttttgct
cgcattaagc
cctagcgccc
ccgtcaagct
cgaccccaaa
ggtttttcge
tggaacaaca
ttcggcctat
aatattaacg
ttgtttattt

actcatcgag

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
2580
2640
2700
2760
2820



catcaaatga
ccgtttctgt
gtatcggtct
aaaaataagg
caaaagttta
aaaatcactc
tacgcgatcg
cactgccagc
tgctgttttc
atgcttgatg
tgtaacatca
cttcccatac
atacccatat
ccgttgaata
tgttcatgac
aaaagatcaa
caaaaaaacc
ttccgaaggt
cgtagttagg
tcctgttacc
gacgatagtt
ccagcttgga
gcgccacgct
caggagagcg
ggtttcgcca
tatggaaaaa
ctcacatgtt
agtgagctga
aagcggaaga
gcatatatgg
actccgctat
gacgcgccct
tccgggagcet
cggtaaagct
tccagctcgt

aactgcaatt
aatgaaggag
gcgattccga
ttatcaagtg
tgcatttctt
gcatcaacca
ctgttaaaag
gcatcaacaa
ccggggatcg
gtcggaagag
ttggcaacgc
aatcgataga
aaatcagcat
tggctcataa
caaaatccct
aggatcttct
accgctacca
aactggcttc
ccaccacttc
agtggctgct
accggataag
gcgaacgacc
tcccgaaggg
cacgagggag
cctctgactt
cgccagcaac
ctttcctgeg
taccgctcge
gcgcctgatg
tgcactctca
cgctacgtga
gacgggcttg
gcatgtgtca
catcagcgtg
tgagtttctc

tattcatatc
aaaactcacc
ctcgtccaac
agaaatcacc
tccagacttg
aaccgttatt
gacaattaca
tattttcacc
cagtggtgag
gcataaattc
tacctttgcc
ttgtcgcacc
ccatgttgga
caccccttgt
taacgtgagt
tgagatcctt
gcggtggttt
agcagagcgc
aagaactctg
gccagtggcg
gcgcageggt
tacaccgaac
agaaaggcgg
cttccagggg
gagcgtcgat
gcggectttt
ttatcccctg
cgcagccgaa
cggtattttc
gtacaatctg
ctgggtcatg
tctgctcccg
gaggttttca
gtcgtgaagc
cagaagcgtt

aggattatca
gaggcagttc
atcaatacaa
atgagtgacg
ttcaacaggc
cattcgtgat
aacaggaatc
tgaatcagga
taaccatgca
cgtcagccag
atgtttcaga
tgattgcccg
atttaatcgc
attactgttt
tttcgttcca
tttttctgcy
gtttgccgga
agataccaaa
tagcaccgcc
ataagtcgtg
cgggctgaac
tgagatacct
acaggtatcc
gaaacgcctg
ttttgtgatg
tacggttcct
attctgtgga
cgaccgagcg
tccttacgca
ctctgatgcc
gctgcgeccce
gcatccgcett
ccgtcatcac
gattcacaga

aatgtctggc
Page 19

ataccatatt
cataggatgg
cctattaatt
actgaatccg
cagccattac
tgcgcctgag
gaatgcaacc
tattcttcta
tcatcaggag
tttagtctga
aacaactctg
acattatcgc
ggcctagagc
atgtaagcag
ctgagcgtca
cgtaatctgc
tcaagagcta
tactgtcctt
tacatacctc
tcttaccggg
ggggggttcg
acagcgtgag
ggtaagcggc
gtatctttat
ctcgtcaggg
ggccttttge
taaccgtatt
cagcgagtca
tctgtgcggt
gcatagttaa
gacacccgcc
acagacaagc
cgaaacgcgc
tgtctgcctg
ttctgataaa

tttgaaaaag
caagatcctg
tcccctegte
gtgagaatgg
gctcgtcatc
cgagacgaaa
ggcgcaggaa
atacctggaa
tacggataaa
ccatctcatc
gcgcatcggg
gagcccattt
aagacgtttc
acagttttat
gaccccgtag
tgcttgcaaa
ccaactcttt
ctagtgtagc
gctctgctaa
ttggactcaa
tgcacacagc
ctatgagaaa
agggtcggaa
agtcctgtcg
gggcggagcec
tggccttttg
accgcctttg
gtgagcgagg
atttcacacc
gccagtatac
aacacccgct
tgtgaccgtc
gaggcagctg
ttcatccgceg
gcgggccatg

2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920



ttaagggcgg
atgggggtaa

gaacatgccc
gaccagagaa
ccacagggta
gacttccgcg
caggtcgcag
ttctgctaac
atcatgctag
ggcatcggtc
tcactgcccg
cgcgegggga
gacgggcaac
cacgctggtt
acatgagctg
cccggactcg
cgcagtggga
actccagtcg
ccagccagcc
ttgctggtga
gaaaataata
agtgcaggca
cccactgacg
tcgttctacc
cgcgacaatt
cgactgtttg
cgccgcttcce
ggaaacggtc
cacattcacc
tttgcgecat
ggaagcagcc
gcaaggagat
aacaagcgct

tataggcgcc

ttttttcctg
tgataccgat
ggttactgga
aaatcactca
gccagcagca
tttccagact
acgttttgca
cagtaaggca
tcatgccccg
gagatcccgg
ctttccagtc
gaggcggttt
agctgattgc
tgccccagca
tcttcggtat
gtaatggcgc
acgatgccct
ccttccegtt
agacgcagac
cccaatgcga
ctgttgatgg
gcttccacag
cgttgcgcga
atcgacacca
tgcgacggceg
cccgecagtt
actttttccc
tgataagaga
accctgaatt
tcgatggtgt
cagtagtagg
ggcgcccaac
catgagcccg

agcaaccgca

tttggtcact
gaaacgagag
acgttgtgag
gggtcaatgc
tcctgcgatg
ttacgaaaca
gcagcagtcg
accccgccag
cgcccaccgg
tgcctaatga
gggaaacctg
gcgtattggg
ccttcaccgc
ggcgaaaatc
cgtcgtatcc
gcattgcgcc
cattcagcat
ccgctatcgg
gcgccgagac
ccagatgctc
gtgtctggtc
caatggcatc
gaagattgtg
ccacgctggc
cgtgcagggc
gttgtgccac
gcgttttcgce
caccggcata
gactctcttc
ccgggatctc
ttgaggccgt
agtcccccgg
aagtggcgag
cctgtggcgce

gatgcctccg
aggatgctca
ggtaaacaac
cagcgcttcg
cagatccgga
cggaaaccga
cttcacgttc
cctagccggg
aaggagctga
gtgagctaac
tcgtgccage
cgccagggtg
ctggccctga
ctgtttgatg
cactaccgag
cagcgccatc
ttgcatggtt
ctgaatttga
agaacttaat
cacgcccagt
agagacatca
ctggtcatcc
caccgccgct
acccagttga
cagactggag
gcggttggga
agaaacgtgg
ctctgcgaca
cgggcgctat
gacgctctcc
tgagcaccgc
ccacggggcc
cccgatcttc
cggtgatgcc
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tgtaaggggg
cgatacgggt
tggcggtatg
ttaatacaga
acataatggt
agaccattca
gctcgcgtat
tcctcaacga
ctgggttgaa
ttacattaat
tgcattaatg
gtttttcttt
gagagttgca
gtggttaacg
atgtccgcac
tgatcgttgg
tgttgaaaac
ttgcgagtga
gggcccgceta
cgcgtaccgt
agaaataacg
agcggatagt
ttacaggctt
tcggcgegag
gtggcaacgc
atgtaattca
ctggcctggt
tcgtataacg
catgccatac
cttatgcgac
cgccgcaagg
tgccaccata
cccatcggtg

ggccacgatg

atttctgttc
tactgatgat
gatgcggcegg
tgtaggtgtt
gcagggcgct
tgttgttgct
cggtgattca
caggagcacg
ggctctcaag
tgcgttgcgce
aatcggccaa
tcaccagtga
gcaagcggtc
gcgggatata
caacgcgcag
caaccagcat
cggacatggc
gatatttatg
acagcgcgat
cttcatggga
ccggaacatt
taatgatcag
cgacgccgcet
atttaatcgc
caatcagcaa
gctccgecat
tcaccacgcg
ttactggttt
cgcgaaaggt
tcctgcatta
aatggtgcat
cccacgccga
atgtcggcga
cgtccggegt

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
6720
6780
6840
6900
6960



agaggatcga
agagatactg
ccatgggaga
gtcatttgac
ccttcatcat
cactacatgg
ggagggacat
aatttagaga
agagcatgtc
tctggaagca
gagatgggtt
tcacaagcgt
ttagtggttg
tgaaacctga
tgtactcgca
gctgccaccg
ggtttttige
gcataaccaa
cattgttaga
cgcattaaag
<210>
<211>

<212>
<213>

49
1905
DNA

<220>

<223> VIP

<400> 49
cactctgacg

aagtacctga
ggtggcggtg
ggtgttggtg
ggcgtgggtg
ggtgtaggtg
ggtgcaggcg
ggtggcggtg
ggtgttggtg
ggcgtgggtg

gatcttgtac
agcacatcag
aagcttgttt
gaatgaatct
tacaaacaag
tgtattcaag
gataattatt
gccacaaagg
tagcatggtg
ttggattcaa
cattgttggt
gccgaaaaac
gcgattaaat
agagcctttt
atgataggga
ctgagcaata
tgaaaggagg
gcctatgect
tttcatacac

cttatcgatc

ELP1-120

ctgttttcac
actctatcct
thnggCgC
taccaggtgg
ttCnggCgt
thnggtgt
ttCnggtgg
thnggCgC
taccaggtgg
ttCnggCgt

atccctatca
caggacgcac
aagggaccac
gatgggcaca
cacttgttta
gtcaagaaca
cgcatgccta
gaagagcgca
tcagacacta
accaaggatg
atacactcag
ttcatggaat
gctgactcag
cagccagtta
tccggetget
actagcataa
aactatatcc
acagcatcca
ggtgcctgac

tcgatcccge

Artificial Sequence

tgacaactac
gaacgtaccg
aggtgttcct
cggtgttccg
gggtgttccg
tggtgtgecg
cggtgtgccg
aggtgttcct
cggtgttccg
gggtgttccg

gtgatagaga
tgaccgattt
gtgattacaa
caacatcgtt
gaagaaataa
ccacgacttt
aggatttccc
tatgtcttgt
gttgcacatt
ggcagtgtgg
catcgaattt
tgttgacaaa
tattgtgggg
aggaagcgac
aacaaagccc
cccecttgggg
ggatatcccg
gggtgacggt
tgcgttagca

gaaat

actcgtctgc
ggcgtgggtg
ggtgtaggtg
ggtgcaggcg
ggtggcggtg
ggtgttggtg
ggcgtgggtg
ggtgtaggtg
ggtgcaggcg

ggtggcggtg
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ttgacatccc
cattaaagag
cccgatatcg
gtatggtatt
tggaacactg
gcaacaacac
accatttcct
gacaaccaac
cccttcatct
cagtccatta
caccaacaca
tcaggaggcg
gggccataaa
tcaactcatg
gaaaggaagc
cctctaaacg
caagaggccc
gccgaggatg
atttaactgt

gtaaacagat
ttccgggegt
tgccgggtgt
ttccgggtygg
tgccgggege
taccaggtgg
ttccgggegt
tgccgggtgt
ttccgggtygg
tgccgggege

tatcagtgat
gagaaaggta
agcaccattt
ggatttggtc
ttggtccaat
ctcattgatg
caaaagctga
ttccaaacta
gatggcatat
gtatcaacta
aacaattatt
cagcagtggg
gttttcatgg
aatgaattgg
tgagttggct
ggtcttgagg
ggcagtaccg
acgatgagcg

gataaactac

ggctgttaaa

gggtgttccg
tggtgtgccg
cggtgtgccg
aggtgttcct
cggtgttccg
gggtgttccg
tggtgtgccg
cggtgtgccg
aggtgttcct

7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8135

60
120
180
240
300
360
420
480
540
600



ggtgtaggtg
ggtgcaggcg
ggtggcggtg
ggtgttggtg
ggcgtgggtg
ggtgtaggtg
ggtgcaggcg
ggtggcggtg
ggtgttggtg
ggcgtgggtg
ggtgtaggtg
ggtgcaggcg
ggtggcggtg
ggtgttggtg
ggcgtgggtg
ggtgtaggtg
ggtgcaggcg
ggtggcggtg
ggtgttggtg
ggcgtgggtg
ggtgtaggtg
ggtgcaggcg
<210>
<211>

<212>
<213>

50
633

<220>
<223> VIP

<400> 50

PRT
Artificial Sequence

tgccgggtgt
ttccgggtgg
tgccgggcegce
taccaggtgg
ttccgggegt
tgccgggtgt
ttccgggatgg
tgccgggcegce
taccaggtgg
ttccgggegt
tgccgggtgt
ttccgggtgg
tgccgggcegce
taccaggtgg
ttccgggegt
tgccgggtgt
ttccgggtgg
tgccgggcegce
taccaggtgg
ttccgggegt
tgccgggtgt
ttccgggtgg

ELP1-120

tggtgtgccg
cggtgtgccg
aggtgttcct
cggtgttccg
gggtgttccg
tggtgtgccg
cggtgtgccg
aggtgttcct
cggtgttccg
gggtgttccg
tggtgtgccg
cggtgtgccg
aggtgttcct
cggtgttccg
gggtgttccg
tggtgtgccg
cggtgtgccg
aggtgttcct
cggtgttccg
gggtgttccg
tggtgtgccg
cggtgtgccg

ggtgttggtg
ggcgtgggtg
ggtgtaggtg
ggtgcaggcg
ggtggcggtg
ggtgttggtg
ggcgtgggtg
ggtgtaggtg
ggtgcaggcg
ggtggcggtg
ggtgttggtg
ggcgtgggtg
ggtgtaggtg
ggtgcaggcg
ggtggcggtg
ggtgttggtg
ggcgtgggtg
ggtgtaggtg
ggtgcaggcg
ggtggcggtg
ggtgttggtg
ggctggecgt

taccaggtgg
ttccgggegt
tgccgggtgt
ttccgggtgg
tgccgggege
taccaggtgg
ttccgggegt
tgccgggtgt
ttccgggtyg
tgccgggege
taccaggtgg
ttccgggegt
tgccgggtgt
ttccgggtygg
tgccgggege
taccaggtgg
ttccgggegt
tgccgggtgt
ttccgggtyg
tgccgggege
taccaggtgg

gataa

cggtgttccg
gggtgttccg
tggtgtgccg
cggtgtgccg
aggtgttcct
cggtgttccg
gggtgttccg
tggtgtgccg
cggtgtgccg
aggtgttcct
cggtgttccg
gggtgttccg
tggtgtgccg
cggtgtgccg
aggtgttcct
cggtgttccg
gggtgttccg
tggtgtgccg
cggtgtgccg
aggtgttcct
cggtgttccg

His Ser Asp Ala Val Phe Thr Asp Asn Tyr Thr Arg Leu Arg Lys GIn
1 5 10 15

Met Ala Val Lys Lys Tyr Leu Asn
20

30

Ser lle Leu Asn Val Pro Gly Val
25

Gly val Pro Gly Val Gly Val Pro Gly Gly Gly Val Pro Gly Ala Gly
35 40 45

Val Pro Gly Vval Gly Val Pro Gly val Gly Val Pro Gly Val Gly Val
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660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1905



Pro

65

Gly

Ala

Gly

val

Pro

145

Gly

Gly

Gly

val

Pro

225

Gly

val

Gly

val

Pro

305

Gly

50

Gly

val

Gly

val

Pro

130

Gly

val

Gly

val

Pro

210

Gly

Gly

Gly

val

Pro

290

Gly

Ala

Gly

Gly

val

Pro

115

Gly

Ala

Gly

val

Pro

195

Gly

Gly

Gly

val

Pro

275

Gly

val

Gly

Gly

val

Pro

100

Gly

val

Gly

val

Pro

180

Gly

val

Gly

val

Pro

260

Gly

Gly

Gly

val

val

Pro

85

Gly

Gly

Gly

val

Pro

165

Gly

Ala

Gly

val

Pro

245

Gly

Gly

Gly

val

Pro
325

Pro

70

Gly

Val

Gly

Val

Pro

150

Gly

Val

Gly

Val

Pro

230

Gly

Val

Gly

Val

Pro

310

Gly

55

Gly

Val

Gly

Val

Pro

135

Gly

Gly

Gly

Val

Pro

215

Gly

Ala

Gly

Val

Pro

295

Gly

Gly

Ala

Gly

Val

Pro

120

Gly

Val

Gly

Val

Pro

200

Gly

Val

Gly

Val

Pro

280

Gly

Val

Gly

Gly

Val

Pro

105

Gly

Val

Gly

Val

Pro

185

Gly

Gly

Gly

Val

Pro

265

Gly

Ala

Gly

Val

Val

Pro

90

Gly

Ala

Gly

Val

Pro

170

Gly

Val

Gly

Val

Pro

250

Gly

Val

Gly

Val

Pro
330
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Pro

75

Gly

val

Gly

val

Pro

155

Gly

val

Gly

val

Pro

235

Gly

Gly

Gly

val

Pro

315

Gly

60

Gly

Gly

Gly

val

Pro

140

Gly

Ala

Gly

val

Pro

220

Gly

val

Gly

val

Pro

300

Gly

val

Gly

Gly

val

Pro

125

Gly

val

Gly

val

Pro

205

Gly

val

Gly

val

Pro

285

Gly

Gly

Gly

Gly

val

Pro

110

Gly

Gly

Gly

val

Pro

190

Gly

Ala

Gly

val

Pro

270

Gly

val

Gly

val

val

Pro

95

Gly

Gly

Gly

val

Pro

175

Gly

val

Gly

val

Pro

255

Gly

val

Gly

val

Pro
335

Pro

80

Gly

val

Gly

val

Pro

160

Gly

Gly

Gly

val

Pro

240

Gly

Gly

val

Pro

320

Gly



vVal

Gly

vVal

Pro

385

Gly

Gly

Gly

Val

Pro

465

Gly

Ala

Gly

val

Pro

545

Gly

Gly

Gly

Gly

Val

Pro

370

Gly

Val

Gly

Val

Pro

450

Gly

Val

Gly

Val

Pro

530

Gly

Val

Gly

Val

vVal

Pro

355

Gly

Val

Gly

Val

Pro

435

Gly

Gly

Gly

Val

Pro

515

Gly

Ala

Gly

Val

Pro
595

Pro

340

Gly

Ala

Gly

Val

Pro

420

Gly

Val

Gly

Val

Pro

500

Gly

Val

Gly

Val

Pro

580

Gly

Gly

Val

Gly

Val

Pro

405

Gly

Val

Gly

Val

Pro

485

Gly

Gly

Gly

Val

Pro

565

Gly

Ala

Gly

Gly

Val

Pro

390

Gly

Ala

Gly

Val

Pro

470

Gly

Val

Gly

Val

Pro

550

Gly

Val

Gly

Gly

Val

Pro

375

Gly

Val

Gly

vVal

Pro

455

Gly

Val

Gly

Val

Pro

535

Gly

Gly

Gly

Val

Val

Pro

360

Gly

Gly

Gly

Val

Pro

440

Gly

Ala

Gly

Val

Pro

520

Gly

Val

Gly

Val

Pro
600

Pro

345

Gly

Gly

Gly

Val

Pro

425

Gly

Val

Gly

Val

Pro

505

Gly

Val

Gly

Val

Pro

585

Gly

Gly

Val

Gly

Val

Pro

410

Gly

Gly

Gly

Val

Pro

490

Gly

Ala

Gly

val

Pro

570

Gly

val
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Ala

Gly

vVal

Pro

395

Gly

Gly

Gly

val

Pro

475

Gly

val

Gly

val

Pro

555

Gly

Val

Gly

Gly

Val

Pro

380

Gly

Val

Gly

Val

Pro

460

Gly

Gly

Gly

Val

Pro

540

Gly

Ala

Gly

Val

Val

Pro

365

Gly

Ala

Gly

Val

Pro

445

Gly

Gly

Gly

Val

Pro

525

Gly

Val

Gly

Val

Pro
605

Pro

350

Gly

Val

Gly

Val

Pro

430

Gly

Val

Gly

Val

Pro

510

Gly

Gly

Gly

Val

Pro

590

Gly

Gly

Gly

Gly

Val

Pro

415

Gly

Ala

Gly

Val

Pro

495

Gly

Gly

Gly

Val

Pro

575

Gly

Val

Val

Gly

Val

Pro

400

Gly

Val

Gly

Val

Pro

480

Gly

Val

Gly

Val

Pro

560

Gly

Gly

Gly



Val Pro Gly Val Gly Val Pro Gly Gly Gly Val Pro Gly Ala Gly Vval
610 615 620

Pro Gly Gly Gly Val Pro Gly Trp Pro
625 630
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