Sequence_Listing
SEQUENCE LISTING

<110> UNIVERSITY OF PITTSEBURGH - OF THE COMMONWEALTH SYSTEM OF
HIGHER EDUCATION
Ross, Ted M,
Carter, Donald m,
Crevar, Corey 3.

<120> COMPUTATIONALLY OPTIMIZED BROADLY REACTIVE ANTIGENS FOR H3NZ,
HZNZ2, AND B INFLUENZA VIRUSES

<130> 8123-88294-02

<150> US 51/596,014
<151> 2012-02-07

<160> 11

<170> PatentIn version 3.5

<210> 1

<211> 562

<212> PRT

<213> Artificial sequence
<220> ) .
<223> Synthetic polypeptide
<400> 1

smet Ala Ile Ile Tyr Leu Ile Leu Leu Phe Thr Ala val Arg Gly Asp
1 5 10 15

GlIn Ile Cys Ile Giy Tyr His Ala Asn Asn Ser Thr Glu Lys val Asp
20 25 30

Thr Ile %eu Glu Arg Asn vai Tgr val Thr His Ala Lys Asp Ile Leu
5 40 45

Glu Lys Thr His Asn Gly Lys Leu Cys Lys Leu Asn Gly Ile Pro Pro

teu Glu Leu Gly Asp Cys Ser Ile Ala Gly Trp Lteu Leu Gly Asn Pro
65 70 75 80

Glu Cys Asp Arg Leu teu Arg val Pro Glu Trp Ser Tyr Ile Met Glu
85 90 95

Lys Glu Asn Pro Arg Asp Gly Leu Cys Tyr Pro Gly Ser Phe Asn Asp
100 105 110

Tyr Glu Glu Leu Lys His Leu Leu Ser Ser val Lys His Phe Glu Lys
115 120 i25

val Lys Ile Leu Pro Lys Asp Arg Trp Thr Gln His Thr Thr Thr &ly
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Gly

Met

Ser

His

Gly

Pro

225

Glu

ser

Arg

Glu

phe

305

LYS

Tle

Gly

ASp

130

Ser

val

TYFP

Thr

210

Glu

Phe

Thr

Gly

Thr

290

His

Ser

Glu

Trp

GIn
370

AFg

Trp

Asn

Pro

185

TYF

Tle

ser

Gly

sSer

275

Lys

Asn

Glu

ser

Glin

Gly

Ala

Leu

AsSNn

180

Asn

val

Ala

Trp-

Ash

260

Ser

Cys

val

Lys

340

Gly

ser

cys

Thr

165

Thr

Asp

ser

Thr

Thr

245

Let

Gly

Gin

His

Leu

325

Gly

Met

Gly

Ala

150

Lys

Ser

Glu

val

Arg

230

Leu

Ile

Ile

Thr

Pro

310

va

l.eu

val

Tyr

135

val

Lys

Gly

Thr

ser

215

Pro

Leu

Ala

Met

Pro

295

l.eu

Leu

Phe

Asb

Ala
375

ser

Gly

Glu

Glu

200

Thr

Lys

Asp

Pro

Thr

Ala

Gly

Sequence_Listing
140

Gly Asn Pro Ser

Ser

Gin

185

Gin

ser

val

Met

Glu

265

Thr

Gly

Ile

Thr

Ala

345

TrD

AsSp

Asn
170
Met
Arg

Thr

Ash

Tyr

Glu

Ala

Gly

Gly

e

Tyr

LYsS

155

Tyr

Leu

Thr

Leu

Gly

ASD

Gly

Gly

Ile

Glu

315

l.eu

Ala

Giy

Glu

Pro

Ile

Leu

Asn

220

Leu

Thr

Phe

Thr

Asn

300

Cys

Arg

Gly

TYyr

ser
380

Page 2

Phe

val

Ile

Tyr

(205

Lys
Gly
11e
LYys
Leu
285
Thr
Pro
Ash
Phe
His
365

Thr

Phe

Ala

Trp

Gln

Arg

Ser

Asn

Ile

270

Gly

Thr

Lys

val

Tle

350

His

Gin

AShH

Ser

Arg

Phe

255

sSer

Asn

Leu

Tyr

Pro

335

Glu

Ser

Lys

Asn
160

Gly

val

Thr

Met

2490

Glu

Lys

Cys

Pro

val

320

Glin

Gly

Asn



Phe

385

Thr

Leu

Thr

Asp

Gln

465

Tyr

Tyr

Ite

Tle

Cys

Asp

Gin

Glu

TypP

Phe

450

L.eu

His

Asp

Lys

Tyr

Ile

Ile

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

<220>
<223>

<400>

1

P
5

Gly

Phe

Ash

Ash

435

His

Arg

LyS

Tyr

Ser

62

PRT
artificial Sequence

synthetic polypeptide

2

Iie

Glu

Leu

420

Ala

Asp

AsSp

€ys

Pro

500

val

Thr

Phe

Thr

Ala

405

ASH

Glu

ser

ASD

ASD

Lys

Lys

val

Trp

Asnh

390

val

LYS

Leu

Asn

val

470

ASp

Tyr

Leu

Ala

Met
550

Lys

Gly

l.ys

Leu

val

455

LysS

Glu

Glu

Ser

Gly

cys

val
Lys
Met
va'l
440
Lys
Glu
Cys
Glu
Ser
520

Sear

Ser

sequence_Listing
Asn Ser val Ile Glu

Giu

Glu

425

Leu

AsSn

Leu

Met

Glu

505

Met

Leu

Asn

Phe

410

Asp

Met

Leu

Gly

ASn

4380

Ser

Gly

ser

Gly

395

Ser

Gly

Glu

Tyr

Asnh

475

Ser

Lys

val

Lel

ser
555

Asn
Phe
Asn
ASpP
460
Gly
Va1
Leu
Tyr
Ala

540

Leu

Leu

ey

Glu

445

Lys

Cys

Lys

Asn

Ile

Gin

Glu

ASP

430

Arg

val

Phe

Asn

Arg

510

Ile

MetT

Cys

met Ala Ile Ile Tyr Leu Ile Leu Lew Phe Thr Ala val Arg
5

Met

Thr
Arg

Glu

Leu
Met

Arg

Gly
15

AsH

400

Arg

Trp

Leu

Met

Phe

480

Thr

Ala

Ile
560

Asp

Gln Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Glu Lys val Asp
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Thr

Glu

Let

65

Glu

Lys

Tyr

val

Ser

His

Gly

Pro

225

Glu

Ser

Ile

Lys

Glu

Cys

Glu

Glu

Lys

130

Ser

val

Tyr

His

Thr

210

ASp

Phe

Thr

Leu

35

Thr

Leu

Asp

Asn

Glu

115

Ile

Arg

Trp

Asn

Pro

195

Tyr

Ile

Ser

Gly

20

Glu

His

Gly

Arg

Pro

100

Leu

Let

Ala

Leu

Asnh

180

ASh

val

Ala

Trp

Asn
260

Arg

ASh

Asp

Leu

85

Arg

Lys

Pro

Cys

Thr

165

Thr

Asp

Ser

Thr

Thr

245

lets

ASh

Gly

Cys

70

Leu

Tyr

His

Lys

Ala

150

Lys

Ser

Glu

val

Arg

230

Leu

Ile

val

ser

Ser

Leu

Lys

Gly

Thr

Ser

215

Pro

Leu

Ala

Thr

40

Leu

Ile

val

Leu

Leu

120

Arg

Ser

Gly

Glu

Glu

200

Thr

LYs

ASD

Pro

Sequence_Listing
5

val Thr His Ala Lys

Cys

Ala

Pro

105

Ser

Trp

Gly

Ser

Gln

185

Gln

Ser

val

Met

Glu
265

Lys

Gly

Glu

90

Tyr

Ser

Thr

Asn

Asn

170

Met

Arg

Thy

Asn

Leu

Trp

75

Trp

Pro

val

Gin

Pro

155

Tyr

Leu

Thr

Leu

Gly

ASp

Gly

Asn

60

Leu

Ser

Gly

LYS

His

140

Ser

Pro

Ile

Leu

Ash

220

Ley

Thr

Phe

Page 4

45

Gly

Leu

Tyr

Ser

His

125

Thr

Phe

val

Ile

Tyr

205

Lys

Gly

Ile

Lys

30

ASP

Ile

Gly

Ile

Phe

110

Phe

Thr

Phe

Ala

Trp

Gln

ATg

Ser

Ash

Ite
270

e

Pro

Ash

Met

95

Asn

Glu

Thr

Arg

Asn

ser

Arg

Phe

255

Ser

l.eu

Pro

Pro

80

Asp

Lys

Gly

Asn

160

Gly

val

val

Thr

MetT

240

Glu

LYS



Arg

Glu

Phe

305

Lys

Ile

Gly

AsD

Phe

385

Thr

Led

Thr

Asp

Gn

465

Tyr

Tyr

Tle

Gly

Thr

290

ser

Glu

Trp

Gin

370

ASp

Gin

Glu

Jyr

Phe

450

Leu

His

ASP

Lys

Ser

275

Lys

ASAn

Glu

ser

Gin

355

Gly

Gly

pPhe

Asn

Ash

435

His

Arg

Lys

Tyr

Ser

cys

val

Lys

Ser

Glu

Leu

420

Ala

Asp

Asp

Cys

Pro

500

val

Gly

GIn

His

Leu

325

Gly

Met

Gly

Thr

Ala

405

Asnh

Glu

Ser

Ash

Lys

Lys

Thr

Pro

310

val

Leu

val

Tyr

Asn

390

val

Lys

Leu

Asn

val
470

Asp

TYIr

Leu

Met

Pro

295

Leu

Leu

Phe

ASp

Ala

375

Lys

Gly

LysS

Leu

val

455

Lys

Glu

Glu

Ser

Thr

Ala

Gly

Gly

Ala

val

Lys

Met

val

440

Lys

Giu

Cys

Glu

Ser
520

Sequence_Listing
Thr Glu Gly Thr Leu

Gly

Ite

Thr

Ala

345

Trp

ASp

Asn

Glu

Glu

teu

Asn

l.eu

Met

Glu

505

Met

Ala

Gly

Gly

Ile

TYr

Lys

ser

Phe

410

ASp

Met

Leu

Gly

Ash

490

ser

Gly

Ile

Ghu

315

Leu

Ala

Gly

Glu

val

395

Ser

Gly

Glu

Tyr

Asn

475

ser

Lys

va'l

AST

300

Cys

Arg

Gly

Tyr

Ser

380

Ile

Asn

Phe

Ash

ASD

460

Gly

va'l

Leu

Tyr

page 5

285

Thr

Pro

Asn

Phe

His

365

The

Giu

Leu

Leu

Glu

445

Lys

Cys

LYyS

Asn

Glin
525

Gly

Thr

LyS

val

Ile

350

His

Gin

Lys

Glu

430

Arg

val

Phe

Ash

510

Ile

Asnh

tey

Tyr

Pro

335

Glhu

ser

LyYS

Met

Thr

Arg

Glu

Leu

Cys

Pro

val

320

Gin

Gly

Asn

ASDN
400
Arg
Trp
Leu
Met
Phe
480

Thr

Ala



Sequence_Listing

ITe Tyr Ala Thr val Ala Gly Ser Leu Ser Leu Ala Ile Met Met Ala
530 535 540

Gly Ile Ser Phe Trp Met Cys Ser Asn Gly Ser Leu GIn Cys Arg Ile

545 550 555 560
Cys Ile

<210> 3

<211l> 562

<212> PRT

<213> Artificial Sequence

<220>

<223> Synthetic polypeptide

<400> 3

Met Ala Ile ITe Tyr Leu Ile Leu Leu Phe Thr Ala val Arg Gly Asp
i 5 10 i5

Gln Ile Cys Ile Gly Tyr His Ala Asn Asn Ser Thr Glu Lys val Asp
20 25 30

Thr ITe Leu Glu Arg Ash val Tgr val Thr His Ala Lys Asp Ile Leu
35 4 45 : "

Glu Lys Thr His Asn Gly Lys Leu Cys Lys Leu Asn Gly Ile Pro Pro

Lteu Glu teu Gly Asp Cys Ser Ile Ala Gly Trp ieu Leu Gly Asn Pro
65 70 75 80

Glu Cys Asp Arg Leu Leu Ser val Pro Sgu Trp Ser Tyr Ile Met Glu
85 95

Lys Glu Asn Pro Arg Asp Gly Leu Cys Tyr Pro Gly Ser Phe Asn Asp
100 105 110

Tyr Glu Glu Leu Lys His Leu Leu Ser Sér val Lys His Phe Glu Lys
115 120 125

val Lys Ile Leu Pro Lys Asp Arg Trp Thr Gln His Thr Thr Thr Gly
130 i35 140

Gly ser Arg Ala Cys Ala val Ser Gly Asn Pro Ser Phe Phe Arg Asn
145 150 155 160
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Met

Ser

His

Gly

Pro

225

Glu

Ser

Arg

Glu

Phe

305

LYS

Ile

Gly

ASD

Phe

385

Thr

val
Tyr
His
Thr
210
Glu
Phe
Thy
Gly
Thr
290
His
Ser
Glu
Trp
Gin
370

ASp

Glin

Trp

Asn

Pro

195

Tyr

Ile

ser

Gly

ser

275

Lys

ASn

Glu

Ser

Glin

Gly

Gly

Phe

Leu

Asn

180

Asn

val

Ala

Trp

Asn

260

Ser

Cys

val

Lys

Arg

340

Gly

Ser

Ile

Glu

Thr

165

Thr

Asp

Ser

Thr

Thr

245

Leu

Gly

Gln

His

Leu

325

Gly

Met

Gly

Thr

Ala
405

Lys

Ser

Glu

val

Arg

230

Leu

Tle

Thr

Pro

310

val

Leu

va'l

TYIr

Asn

350

val

LyS

Gly

Thr

Gly

Pro

Leu

Ala

Met

Pro

295

Leu

Leu

Phe

AsSp

Ala

375

Lys

Gly

Gly

Glu

Glu

200

Thr

Lys

Asp

Pro

Thr

Ala

Gly

Gly

360

Ala

val

Lys

sequence. Listing
Ser Asn Tyr Pro val

Gln

185

Gin

Ser

val

Met

Gly

265

Thr

Gly

Ile

Thr

Ala

345

Trp

ASD

Asn

Glu

170

Met

Arg

Thr

Asnh

Trp

Tvr

Glu

Ala

GWy

Gly

Tie

Tyr

Lys

Ser

Fhe
410

Leu

Thr

Leu

Gly

Asp

Gly

Gly

Ile

Glu

315

Leu

Ala

Gly

Giu

val

385

Ser

Ile

Leu

Asn

220

Leu

Thr

Phe

Thr

Asn

300

Cys

Arg

Gly

TYyr

ser

380

Ile

Asn

Page 7

Ile

Tyr

Lys

Gly

Ile

Lys

Leu

285

Thr

Pro

Asn

Phe

His

365

Thr

Glu

teu

Ala
Trp
Gln
Arg
Ser
Asn
Ile
270
Glg
Thr

Lys

val

His
Gin
Lys

Glu

Lys

i75

Gly

Ash

Ser

ATY

Phe

255

Ser

Asn

Leu

Tyr

Pro

335

Glu

Ser

Lys

Met:

Gly

val

val

Thr

Met

240

LYS

Cys

Pro

val

320

Gln

Gly

Asn

Ala

Asn

400

Arg



lL.eu

Thr

Asp

Gln

465

TYyr

Tyr

Ile

Ile

Cys

Glu

Tyr

Phe

450

Leu

His

Asp

LyS

TYr

530

Ile

Ile

<210>
211>
<212>
<213>

<220
<223>

<400>

1

4
5
P

AsD

Asn

435

His

Arg

Lys

Tyr

ser

62
RT

Leu

420

Ala

Asp

ASp

Cys

Pro

500

val

Thr

Frhe

Asn

Glu

Ser

Asnh

Lys

val

Trp

Lys

Leu

Asn

val

470

ASp

TYr

Leu

Ala

Met
550

Lys

Ley

val

455

Lys

Glu

Glu

ser

Gly

Cys

Artificial sequence

synthetic polypeptide

4

Met

val

440

Lys

Glu

Cys

Glu

Ser

520

ser

Ser

Met Ala Ile ITe Tyr Leu Ile Leu
5

Gln 1le Cys Ige Gly Tyr His aAla
2

Sequence_Listing

Glu Asp Gly Phe Leu

425

Leu

Asn

Leu

Met

Glu

505

Met

Leu

Asn

Leu

Ash
25

Thr I'te iteu Glu Arg Asn val Thr val
35

40

Met

Ley

Gly

Asn

490

ser

Gly

Ser

Gly

Glu

Tyr

Asn

475

Ser

Lys

val

l.eu

ser
355

Asn

ASp

460

Gly

val

Leu

Tyr

Ala

5490

Ley

Phe Thr ala

10

Asn Ser Thr

Thr His Ala

pPage 8

Giu

445

Lys

cys

Lys

Ash

Gin

Ile

Gln

val

Glu

LYS
45

ASP

Arg

val

Phe

Asn

Arg

510

Ile

Met

Cys

ASp

val
Thr
AFg

Glu

Leu
Met

Arg

Gly
15
val

Ile

Trp

Leu

Met

Phe

480

The

Glu

Ile
560

Asp

ASp

Leu



Glu

Leu

65

Glu

Lys

Tyr

val

Ser

His

Gly

Pro

225

Glu

Ser

Arg

Glu

Cys

Gly

Glu

Ser

val

Tyr

His

Thr

210

Glu

Phe

Thr

Gly

Thr
290

Thr

Leu

ASD

Ash

Glu

115

Ile

Arg

Trp

Asn

Pro

185

Tyr

Tie

Ser

Gly

Ser

275

Lys

His

Gly

Arg

Pro

160

Leu

Leu

Ala

leu

Asn

180

Asn

val

Ala

Jrp

AsSh

260

ser

Cys

Asn

ASP

Let

85

Arg

Lys

Pro

Cys

Thr

165

Thr

Asp

Ser

Thr

Thy

245

Leu

Gly

Gln

Gly

Cys

70

Leu

Ash

His

Lys

Ala

150

Lys

Ser

Glu

val

Arg

230

Leu

Ile

Tle

Thr

Lys

ser

sSer

Gly

Leuy

135

val

LYS

Gly

Ala

Gly

Pro

Leu

Ala

Met

Pro
295

Leu

Ile

val

Leu

Leu

120

Arg

Ser

Gly

Glu

Glu

200

Thr

Lys

Asp

Pro

Lys

teu

Sequence_Listing
Cys Lys Leu Asn Gly
60

Ala

Pro

Cys

105

Ser

Trp

Gly

Ser

Gin

185

Gln

Ser

val

Met

Glu

265

Thr

Gly

Gly

Glu

90

Tyr

Ser

Thr

Asn

Asn

370

Met

Arg

Thr

Asn

Tyr

Glu

Ala

Trp
75

Trp
Pro
val
Gln
Pro
155
Fyr
Leu

Thr

Leu

Asp
Gly
Gly

e

iLeu

Ser

Gly

Lys

His

140

ser

Pro

Ile

Leu

Ash

220

Leu

Thr

Phe

Thr

Asn
300

Page 9

Leu

Tyr

ser

His

125

Thr

Phe

val

Ile

Tyr

205

Lys

Gly

Ile

Lys

L.eu

285

Thr

Ile

Gly

Ile

Phe

110

Phe

Thr

Phe

Ala

Trp

Gln

Arg

Gly

Asn

Ile

270

Glu

Thr

Pro

Asn

Met

95

Asn

Glu

Thr

Arg

175

Gly

Asn

Ser

Arg

Phe

255

Ser

ASn

Leu

Pro

Pro

80

Glu

ASp

Lys

Gly

Ash

160

Gly

val

val

Thr

Met

240

Glu

Lys

Ccys

Pro



Phe

305

Lys

Ite

Gly

Asp

Phe

385

Thr

Leu

Thr

Asp

Glin

465

Tyr

Tyr

Ile

Ile

His

Ser

Glu

Tro

Gin

370

Asp

Glin

Giu

Tyr

Phe

450

Leu

His

Asp

Lys

Tyr

530

Ile

ASN

Glu

Ser

Glin

Gly

Gly

Phe

Asn

AsN

435

His

Arg

Lys

Tyr

Gly

Ala

Ser

val

Lys

ser

Ile

Glu

teu

420

Ala

ASp

ASp

Cys

Pro

500

val

Thr

phe

His

Leu

325

Gly

Met

Gly

Thr

Ala

405

Asn

Glu

ser

Asnh

Lys

LyS

val

Trp

Pro

310

val

Leu

vai

Tyr

Ash

390

val

Lys

Ley

Asn

val

470

ASp

Tyr

Leu

Ala

Met
550

teu

Leu

Phe

Asp

Ala

375

Lys

Gly

Lys

feu

val

455

Lys

Giu

Gliu

Ser

Gly

Cys

Thr

Ala

Gly

Gly

Ala

val

Lys

Met

val

440

LYS

Glu

Cys

Glu

Ser

520

Ser

Ser

Sequence_Listing

ITe Gly Glu Cys Pro

Thr

Ala

345

Trp

AsSp

Asn

Glu

Glu

425

Leu

Ash

Leu

Met

Glu

505

Met

Leu

Asnh

Gly

330

Ile

Tyr

Lys

Ser

Phe

410

ASD

Met

Leu

Gly

Asn

490

Ser

Gly

Ser

Gly

315

L&t

Ala

Gly

Glu

val

395

Ser

Gly

Glu

Tyr

ASN

475

ser

Lys

val

Leu

Ser
555

Arg

Gly

Tyr

sar

380

Tie

Asn

Phe

AsN

Asp

460

Gly

val

teu

Tyr

aAla

540

Leu

Page 10

Asn

Phe

His

365

Thr

Glu

Leu

Leu

Glu

445

Lys

Cys

LYS

Asn

Glin

525

Ile

Gin

LyS

val

Ile

350

His

Gin

Lys

Glu

Asp

Arg

val

Phe

Asn

Arg

510

Ile

Met

Cys

Tyr

Pro

335

Glu

Ser

Lys

Met

Arg

val

Thr

Arg

Glu

Gly

Ash

Leu

Met

Arg

val
320
Gln

Gly

ASD

Asn

400

Arg

Trp

Leu

Met

Phe

480

The

Ala

Ala

ITle
560



Cys Ile

<210>
<23il>
<212
<213

<220
<223>
<400>
1

Arg Ile
Thr ala

Thr Thr
50

Arg Gly
65

_ﬁ1a ieu
Ser Ile
Met His
Tyr Glu

130

Ala Pro
145

val Thr

Arg Asp

5

584
PRT
artificial Sequence

synthetic polypeptide

5

Cys

Thr

35

Pro

Lys

Gly

Leu

Gly

Ser

Asn

Thr

20

Glin

Thr

Leuy

Arg

His

100

Arg

ile

Gy

Arg

Asn
180

Gly

Gly

Lys

cys

Pro

85

Glu

Thr

Arg

Pro

ser

165

Lys

Met Lys Ala Ile §1e val

Ile

Glu

ser

Pro

70

Met

val

Lys

Leu

Tyr

150

Gly

Thr

Leu

The

val

His

55

Asn

Cys

Arg

Iie

Ser

135

Arg

Phe

Ala

Ley

Ser

Asn

40

Phe

Cys

val

Pro

Leu

Phe

Thr

Sequence_Listing

Met

Ser

25

val

Ala

Leu

Gly

val

105

Gln

Gln

Gly

Ala

Asn
185

val

10

Asn

Thr

Asn

Asn

Thr

90

Thr

Leu

Asn

Thr

Thr

170

Pro

val

ser

Gly

Leu

Cys

75

Thr

Ser

Pro

val

ser

155

Met

Leu

Thr

Pro

val

Lys

60

Thr

Pro

Gly

Asn

Ile

140

Gty

Ala

Thr

Page 11

ser

His

ile

45

Gly

AsSp

Ser

Cys

Leu

125

Asn

Ser

Trp

val

Asn

val

30

Pro

Thr

Leu

Ala

Phe

110

Leu

Ala

cys

Ala

Glu
190

Ala

15

vai

Leu

Lys

Asp

Arg

Glu

Pro

val

175

val

Asp

LYS

Thr

val

80

Ala

ile

Gly

Lys

ASD

160

Pro

Pro



Tvyr

Ser

Glin

Gin

Ser

Gly

Cys

Lys

Ile

Pro

Gly

Tyr

ser

Ser

Glu

Ile

210

Lys

Ile

Gly

Thr

Ala

290

Glu

Pro

Trp

Pro

Phe

370

Thr

Thr

Glu

Leu

Cys

195

Asn

Phe

Gly

Arg

Ile

275

ser

Ala

Tyr

val

Ala

355

Leu

ser

Gin

ieu

His
435

Thr

Lys

Thr

Gly

Iie

260

val

Gily

ASD

Tyr

Lys

Glu

His

Glu

Glu

420

Asn

Lys

Thr

Ser

Phe

245

val

Tyr

Arg

cys

Thr

325

Thr

teu

Gly

Gly

Ala

405

val

Glu

Gly

Gln

Ser

230

Pro

val

Gln

Ser

Leu

310

Gly

Pro

Ley

Gly

Ala

390

Iie

Lys

Ile

Glu

Met

215

Ala

Asn

Asp

Arg

Lys

His

Glu

Leu

Lys

Trp

375

His

Asn

Ash

Leuy

Asp

200

Lys

Asn

Glin

TYr

Gly

val

Glu

Lys

Glu

360

Glu

Gly

Lys

Leu

Glu
440

sequence_fisting

Gin Ile Thr val Trp

Asn

Gly

Thr

Met

265

val

Ile

Lys

Ala

feu

345

Arg

Gly

val

ile

Leu

val

Glu

250

vai

Leu

LYS

Tyr

LYS

Ala

Gly

Met

Ala

Thr

410

Arg

Tyr

Thr

235

ASD

Gln

Leu

Gly

Asnh

Phe

ITe

val

385

Lys

feu

Gly

220

Thr

Gly

Lys

Pro

Ser

300

Gly

Ile

Gly

Phe

Ala

380

Ala

Asn

Ser

Asp Glu Lys

Page 12

205

ASp

His

Gly

Pro

Gln

285

l.eu

Leu

Gly

Thr

Gly

Gly

Ala

teu

Gly

val
445

Gly

Ser

Tyt

Leu

Gly

Lys

Pro

AsSn

Ash

Trp

Asp

Asn

Ala

430

Asp

Phe

Asn

val

Pro

255

Lys

val

Leu

Lys

335

Tyr

Ile

His

Leu

Ser

415

Met

Asp

His

Pro

sSer

240

Gln

Thr

Trp

ITe

Ser

320

Pro

Arg

Ala

Gly

Lys

Leu

Asp

Leu



Arg Ala
450

Asn Glu
465

Arg Lys

Gly Cys

Ile ala

Asp ser
530

Asn His
545

val Thr

Asn val

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

<220>
<223>

<A00>

1

6
5
P

ASp

Gly

t.eu

Phe

Ala

515

Leu

Thr

L.eu

Ser

85
RT

Thr

Ile

Lys

Glu

500

Gly

Asn

Ile

Met

Ccvs
580

Ile

Ile

Thr

Ile

Leu

Ite

565

Ser

Ser

Asn
470

s Met

Lys

Phe

Thr

Leu

550

Ala

Ile

ser

455

Ser

ieu

His

Ash

Ala

535

Tyr

Ile

Cys

Artificial Sequence

synthetic polypeptide

6

Gln

Glu

Gly

Lys

Ala

520

Ala

TYF

Phe

Leu

Met Lys Ala Ile Ile val Leu Leu
5

arg Ile Cys Thr Gliy Ile Thr Ser
20

Thr Ala ggr Gln G¢ly Giu val ﬁsn

Thr Thr Pro Thr Lys Ser His Phe
55

Sequence_tisting

Ile Glu Leu Ala val

Asp

Pro

Cys

505

Gly

Ser

Ser

iTe

Met

Ser
25

val

Glu

Ser

490

Asn

Glu

Leu

Thr

val
570

val

10

AST

Thr

Asn

His
475
Ala
Gln
Fhe
AsSn
Ala
555

Tyr

val

ser

Gly

Leu

460

Leu

val

Thr

ser

540

Ata

Met

Thr

Pro

val

Lys
60

Page 13

Leu

AsSD

Cys

Leu

525

ASp

Ser

val

Ser

His

Ile

45

Gly

Leu

Ala

Ile

Leu

510

Pro

Gly

ser

Ser

Asnh
val
30

Pro

Thr

Leu

Ley

Gly

Asp

Thr

Leu

Leu

Arg
575

Ala
15
val

Leu

Lys

ser

Glu

480

Asn

Arg

Phe

ASD

Ala

560

Asp

ASp

Lys

Thr

Thr



Arg

65

Ala

ser

MetT

Tyr

Ala

145

val

LYysS

Pro

His

Pro

225

ser

Gln

Thr

Trp

Ile
305

Gly

Leu

Ile

His

Glu

130

FPro

Thr

ASN

Tyr

Ser

210

Gln

Gin

Ser

Gly

Cys

290

Gly

Lys

Gly

L.eu

115

AsSN

Gly

ASN

ASp

Ile

195

ASD

LyS

Ie

Gly

Thr

275

Ala

Giu

Leu

Arg

His

100

Arg

Ile

Gly

Gly

Asn

180

Cys

Asn

Phe

Gly

Ser

Ala

cys

Pro

85

Glu

Thr

Arg

Pro

Asn

165

Ash

Thr

Glu

Thr

Gly

Ila

val

Gly

ASD

Pro

70

Lys

val

Lys

t.eu

Tyr

Gly

Lys

Giu

Thr

Ser

230

Phe

val

“Tyr

Alrg

cys
310

Lys

Cys

Arg

Ile

Ser

135

Arg

Phe

Thr

Gly

Glin

215

ser

Pro

val

Gln

Ser

295

Leu

Cys

Met

Pro

ile

Phe

Ala

Glu

200

Met

Ala

ASh

Asp

Arg

280

Lys

His

sequence_Listing

Leu Asn Cys Thr Asp
75

Gly

val

105

Gln

His

Gly

Ala

Thr

185

ASp

Lys

ASn

Gin

Tyr

Gly

val

Ghu

Thr Ile
90

Thr Ser

Leu Pro

Asn val

Thr Sser

155

Thr Met
i70

Asn Pro

Gln Ile

Lys Leu

Gly. val

235
Thr Glu
250
Met val
Tle Leu

Ile Lys

Lys Tyr
315

Pro

Gly

Asn

Ile

140

Gly

Ala

Leu

Thr

Tyr

220

Thr

Asp

Gln

Leu

Gly

Gly

page 14

ser

Cys

Leu

125

Asn

Ser

Trp

Thr

val

205

Gly

Thr

Gly

Lys

Pro

285

Ser

Gly

Leuy

Ala

Phe

110

Leu

Ala

Cys

Ala

val

190

Trp

Asp

His

Gly

Ser

270

Gin

Leu

l.eu

Asp

Lys

Pro

Arg

Glu

Pro

val

175

Glu

Gly

Ser

Tyr

Leu

255

Gly

Lys

Pro

Asnh

val

80

Ala

Ile

Gly

Lys

Asn

160

Pro

val

Phe

Lys

val

240

Pro

Lys

val

Leu



Ser

Pro

Arg

Ala

Lys

Leu

ASp

Leu

Ser

465

Glu

Asn

Arg

rhe

545

Ala

Lys

Ile

Pro

Tyr

Ser

ser

Glu

450

AsSnh

Arg

Gly

Ile

ASp

Asn

val

Pro

Trp

Pro

355

Phe

Thr

Thr

Glu

ey

435

Ala

Glu

Lys

cys

Ala

515

Ser

His

Thr

Tyr

val

340

Ala

teu

ser

Glin

Leu

420

His

ASD

Gly

Leu

Phe

500

Ala

Leu

Thr

Leu

Tyr

325

Lys

Lys

Glu

‘Glu

405

Glu

ASn

Thr

Ile

Gly

ASTI

Ile

Met

Thr

Thr

Leu

Gly

Gly

390

Ala

val

Glu

Ile

Ile

470

LysS

Thr

Thr

Iie

Leu

550

Ile

Gly

Pro

Leu

Gly

Ala

Ile

LyS

Ile

Ser

455

Asn

Met

Lys

Phe

Thr

535

Leu

Ala

Glu

Leu

Lys

Trp

His

Asn

Asn

Leu

440

Sar

Ser

feu

His

Asn

520

Ala

Tyr

Ile

Sequence_Listing

His Ala Lys Aala TIle

Lys

345

Glu

Glu

Gly

Lys

Leu

425

Glu

Gin

Glu

Gly

Lys

Ala

Ala

Tyr

Phe

330

Leu

AFg

Gly

val

Iie

410

Gln

Leu

I'le

Asp

Pro

490

Cys

Gly

Ser

ser

Ala

Gly

Met

Ala

395

Thr

Arg

Asp

Glu

Glu

475

Ser

Asn

Giu

Leu

Thr
555

Ash

Phe

Ile

380

val

LYS

Ley

Glu

l.eu

460

His

Ala

Gin

Phe

Asn

540

Ala

Ite val Tyr
Page 15

Gly

Phe

365

Ala

Ala

Asn

Ser

Leu

va'l

Thr

Ser

525

Asp

Ala

Met

Gly

Thr

350

Gly

Gly

Ala

Leu

val

Leu

Asp

Cys

510

lLeu

ASp

ser

val

Asn

335

LYS

Ala

Trp

ASp

Ash

415

Ala

ASp

Leu

Ala

Ile

495

Leu

Pro

Gly

Ser

ser

Cys

Tyr

His

Leu

400

ser

Met

ASD

Leu

Leu

480

Gly

ASp

Thr

Leu

teu

560

Arg



565

Sequence_Listing
570

Asp Asn val Ser Cys Ser Ile Cys Leu

<210
<211
<212>
<213>

<220>
<223>

<400>

7
585
PRT

580

Artificial Sequence

synthetic polypeptide

7

Met Lys Ala Ile

1

Arg Ile

Thr Ala

Thr Thr
50

Arg Gly
65

Ala Leu

Sepr Ile

Met His

Tyr Glu

130

Ala Pro
145

val Thr

Lys Asn

Cys

Thr

35

Pro

Lys

Gly

Leu

115

His

Gly

Asnh

ASp

Thr

20

Gin

Thi

Leu

Arg

His

100

ATg

Ile

Gly

Gly

Asn
180

Ile val Leu Leu

5 .
Gly

Gly

Lys

Cys

Pro

85

Glu

Tthr

Arg

Pro

Asn

165

Ash

Ile

Glu

Ser

Pro

70

Lys

val

LYsS

Leu

Tyr

150

Gly

Lys

Thr

val

His

55

Lys

Cys

Arg

Tle

ser

135

Lys

pPhe

Thr

ser

Asn

40

Phe

cys

Thr

Pro

Ile

Phe

Ala

585

Met

ser

25

val

Ala

Leu

Gly

val

105

Gin

His

Gly

Ala

Thr
185

val val Thr

10

Asn ser Pro

Thr Gly val

Asn Leu Lys

60

Asn Cys Thr

Asn Ile Pro

90

Th

r Ser Gly

Leu Pro Asn

Asn val Ile

™

Th

140

roser Gly
155

r mMet Ala

170

Asn Pro Leu

Page 16

Ser

His

Ile

45

Gly

Asp

Ser

cys

Leu

125

Asn

Ser

Trp

Thr

Asn

val

30

Pro

Thr

Leu

Ala

rhe

110

Leu

Ala

cys

Ala

Ile
190

575

Ala

15

va'l

Leu

LyS

AsD

Lys

95

Pro

Arg

Glu

Pro

val

175

Glu

ASD

Lys

Thr

Thr

val

80

val

Gly

l.ys

Asn

160

PTro

val



Pro

His

Pro

225

Ser

Glin

Thr

Trp

TIle

305

Ser

Pro

Arg

Ala

Lys

Leu

ASp

Tyr

Ser

210

Gln

Gin

Ser

Gly

Cys

290

Gly

Lys

Ile

Pro

Gly

Tyr

Ser

Ser

Glu

Ile

185

ASp

Lys

Ile

Gly

Thr

275

Ala

Glu

Pro

Trp

Pro

355

Phe

Thr

Thr

Glu

Leu

Cys

Ash

Phe

Gly

Arg

260

Ile

Ser

Ala

Tyr

val

340

Ala

Leu

ser

Gln

Leu

420

His

Thr

Glu

Thr

Thr

Gly

Asp

Tyr

325

Lys

Lys

Glu

Hisg

Glu

405

Glu

Asn

Glu

Thr

ser

230

Phe

val

Tyr

Arg

Cys

310

Thr

Thr

taey

Gly

Gly

Ala

val

Glu

Gly
Gln
215
Ser
Pro
val
Gln
ser
295
Leu
Gly

Pro

Leu

Ile
Lys

Ile

Glu

200

Met

Ala

Asnh

ASp

Arg

Lys

His

Glu

Leu

His

Asn

Asn

Leu

Sequence_Listing

Asp Gin ITe Thr val

Ala

Ash

Gln

Tyr

265

Gly

val

Glu

His

Lys

Glu

Glu

Gly

Lys

ifeu

425

Glu

Lys

Gly

Thr

250

Met

Tle

Ile

Lys

Ala

330

Ley

Arg

Gly

val

Iie

410

Gin

Leu

val
235

a3z

Glu

val

Leuy

Lys

Tyr

315

Lys

Ala

Gly

Met

Ala

395

Thr

Arg

TYr

220

Thr

Asp

Gin

t.ey

Gly

Gly

Ala

Ash

Phe

Ile

380

val

Lys

teu

Leu Asp Glu
Page 17

205

Gly

Thr

Gly

LYS

Pro

2835

ser

Gly

Iie

Gly

Phe

365

Ala

Ala

ASh

Ser

Lys

Trp

ASp

Kis

Gly

Ser

270

Gin

Leu

Leu

Gly

Thr

350

Gly

Gly

Ala

Leu

Gly

val

Gly

ser

Tyr

Leu

255

Gly

Lys

Pro

Asnh

Asn

335

Lys

Ala

Trp

Asp

ASn

415

Ala

ASp

Phe

Lys

val

240

Pro

Lys

vai

Leu

Cys

Tyr

Ile

His

Leu

400

ser

Met

Asp



Leu

Ser

465

Glu

Asn

Arg

Phe

545

Ala

Asp

Arg

Gly

Ile

Ash

val

435

Ala

Glu

LYS

Cys

Ala

515

Ser

His

Thr

Asn val

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

<220>
<223>

<400>

i

§
5
P

66
RT

AsSp

Gly

ey

Phe

500

Ala

Leu

Thr

Led

ser
580

Thr

Ile

Lys

Glu

Gly

Asn

Ile

Met

565

Cys

e

Ile

470

Lys

Thr

Thr

Ile

Leu

550

Ile

Ser

ser

455

Ash

Met

Lys

Phe

Thr

535

Leu

Ala

Ile

Artificial Sequence

synthetic polypeptide

8

met Lys Thr Ile gle Ala

Gln Lys Leu 560 Gly Asn

His His Ala val Pro Asn

Gln

5

35

ITe Glu val Thr Asn
0

Leu

Asp

Gly

Ala
55

440

ser
ser
Ley
His
Asp
520
Ala
Tyr

Tle

Cys

ser
AsSn
Thr
40

Thr

Sseguence_Listing

Gin Ile Glu

Glu

Gly

Lys

505

Ata

Ala

TYr

Phe

Ley
585

Tyr
Ser
25

Leu

Glu

Asp

Pro

490

Ccys

Gly

Ser

ser

val
570

Glu

475

Ser

Asn

Gliu

L.eu

Thr

555

val

445

Leu Ala
460

His Leu

Ala val

Gln Thr

Phe Ser

525

Asn ASp
540

Ala Ala

Tyr Met

Tle teu Cys Leu
10

Thr Ala Thr Leu

val Lys Thr Ile

45

Leu val Gln Ser

Page 18

val

Leu

Gy

Cys

510

Leu

Asp

Ser

val

val

Cys

30

Thr

Ser

l.eu

Ala

Ile

495

Leu

Fro

Gly

ser

ser
575

Phe
15
Leu

Asn

Ser

Leu

Leu

480

Gly

ASp

Thr

L.eu

Leu

560

AFg

Ala

Gly

ASp

Thr



Gly
65

Thr
Asn

cys

Ala

Tyr

Leu

Ser

Ser

225

Gly

ASD

Tyr

Pro

Pro

Arg

Leu

Lys

Tyr

Ser

130

val

ser

Pro

TYr

Leu

210

Gln

Leu

Ile

Phe

Ile

290

Asn

Ile

Ile

Lys

Pro

115

ser

Thr

Phe

Ala

Ile

195

Tyr

Gin

Ser

L.eu

LYS

Gly

ASD

Cys

ASD

Tyr

Gly

Gin

Phe

Leu

180

Trp

val

Thr

ser

Leu

260

Thr

Lys

ASp

Ala

85

Asp

ASp

Thr

AsSn

ser

165

Asn

Gly

Glin

val

Arg

245

Ile

Arg

Cys

Pro

ser

70

Leu

ieu

val

Leu

Gly

Arg

val

val

Ala

Ile

230

Asni

Ser

ASn

Phe

Pro

Leu

Phe

Pro

Gly

Leu

Thr

His

ser

215

Pro

Ser

ser

Gly

ser

295

Gln

His

Gly

val

Asp

120

pha

Ser

Asnh

Met

His

200

Gly

Asn

Ile

Thr

LYS

280

Glu

ASN

Seqguence_tListing

Arg

ASp

Glu

105

Tyr

Ile

ser

Trp

Pro

183

Pio

Arg

Ile

Tyr

Gly

Ser

Cys

val

Ile

Pro

90

Arg

Ala

Asn

Ala

ieu

170

Asn

Ser

val

Gly

Ser

Ile

Leu Asp Gly

75

His

ser

Ser

Glu

cys

155

Thr

Asn

Thr

Thr

Ser

235

Thr

Leu

Ile

Thr

Cys

Lys

Leu

Ser

140

Lys

LYS

Asp

Asp

val

220

Arg

Ile

Ile

Met

Pro
300

Asn Arg Ile
Page 19

ASD

Ala

Arg

Leu

Lys

Gln

205

ser

Pro

val

Ala

Arg

285

Asn

Thr

Glu
Gly
Tyr
110
ser
ASH
Gly
Lys
Phe
190
ASp
Thr
Trp
Lys
Pro
270
ser
Gly

Tyr

AsSn

Phe

95

Ser

L.eu

Trp

ser

Tyr

175

Asp

Gln

Lys

val

Pro

255

Arg

Asp

Ser

Gly

Asn

val

Thr

val

160

Lys

Lys

Thr

Arg

Arg

240

Gly

Gly

Ala



305

Cys

Arg

Gly

Phe

Ser

385

Ile

LYS

Asn

Glu

465

Gly

Ile

Ast

ASp

val
545

Pro

AsSh

rhe

Glu

val

Ile

Gin

450

Lys

Cys

APg

Ash

530

val

Arg

val

Ile

355

His

Gln

Lys

Glu

Thr

Phe

Asn

Alrg

Ile

Leu

Tyr

Pro

340

Glu

Gln

Ala

Thr

Gly

Leu

Thr

Arg

Lys

500

Phe

Leu

Leu

val

325

Glu

Ash

Asn

Ala

Asa

405

ATg

Trp

e

Lys

Ile

485

Thr

Gln

Trp

Gly

310

Lys

Lys

Gly

sSer

Ile

390

Glu

Ser

Asp

Gin

470

Tyr

TYr

Ile

Ile

Phe
550

Gin

Gin

Trp

Glu

375

ASp

Lys

Gln

Tyr

Leu

455

Leu

His

Asp

Lys

ser

535

Ile

AsSh

Thr

Glu

360

Gly

Glin

Phe

ASD

AsSh

440

Thr

Arg

Lys

His

Met

Sequence_Listing
315

Thr Leu Lys Leu Ala

Aryg

345

Gly

Thr

Ile

His

lLeu

425

Ala

Asp

Glu

Cys

Asp

505

va'l

Ala

Trp

330

Gly

Met

Gly

Asn

Gln

410

Glu

Glu

ser

Asn

Asp

val

Giu

Ile

Ala

Ile

val

Gln

Gly

Ile

Lys

Leu

Giu

Ala

475

AsSn

Tyr

Leu

Ser

Cys
555

Phe

Asp

Ala

380

Lys

Glu

Tyr

Leu

Met

460

Glu

Ala

Arg

Lys

Cys

540

Gln

page 20

Gly

Gly

Ala

Leu

Lys

val

vall

445

Asn

ASpP

Cys

ASp

ser

525

Phe

Lys

Thr

Ala

350

Trp

Asp

Asn

Glu

Glu

430

Ala

Lys

Mat

Ite

Glu

510

Gly

Leu

Gly

Gly

Ile

Tyr

Leu

Arg

Phe

415

AsSD

Leu

Leu

Gly

Tyr

Leu

Asn

320

Met

Ala

Gly

LYS

Leu

400

Ser

Thr

Glu

Phe

Asn

480

ser

Leu

Lys

Cys

Ile
560



Arg Cys Asn Ile Cys Ile
565

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

<220>
<223>

<400>

Met Lys Thr

1

Gin

His

GIn

Gly

65

Thr

Ash

Cys

Ala

Gly

AsSn

Tyr

Leu

LYS
His
Ile
50

Arg
Leu
Lys
Tyr
Ser
130
val
Ser

Pro

TYr

9
566
PRT

artificial Sequence

synthetic polypeptide

9

Leu Pro
20

Ala val
35

Glu val
Ile Cys
Ite Asp
Lys Trp

100

Pro Tyr
115

ser Gly
Thr Gln
phe rhe
Ala Leu

180

Ite Trp

5

Gly

Pro

Thr

ASD

Ala

85

ASp

AsSp

Thr

Asn

Ser

165

Asn

Gly

Asnh

Asn

Asn

ser

70

l.eu

Leu

val

Leu

Arg

val

val

ASp

Gly

Ala

55

Pro

Leu

Phe

Pro

Glu

135

Gly

Leu

Thi

His

Ite I1e Ala Leu Ser

Asn

Thr

40

Thr

His

Gly

val

120

Phe

Ser

Asn

Met

His

sequence_Listing

Tyr

Ser

25

Leu

Glu

Arg

Asp

Glu

105

TYyT

Ile

Tyr

Trp

Pro

185

Pro

Ile Leu Cys
10

Thr Ala Thr

val Lys Thr

teu val Gin
60

1ie Leu Asp
75

Pro His Cys
90

Arg Ser Lys

Ala Ser Leu

Asn Glu ser
140

Ala Cys Lys
155

Leu His Lys
170

Ash Ash Asp

Ser Thr Asp
Page 21

Leu

Leu

Ile

45

Ser

Gly

ASp

Ala

Arg

rPhe

Arg

ser

Lys

Gln

val

Cys

30

Thr

ser

Lys

Gly

Phe

110

ser

Asn

Gly

Glu

Phe

180

Glu

Phe

15

Leu

AsSn

ser

Ash

Phe

95

ser

Leu

Trp

Ser

Ser

175

ASD

Gln

Ala

Gly

ASp

Thr

Ash

val

Thr

val

160

Lys

Lys

Thr



Ser

Ser

225

Gly

Asp

Tvr

Pro

Pro

305

Cys

Arg

Gly

Phe

Ser

385

Ile

Glu

L.ySs

Leu

210

Glin

Leu

Ile

Phe

Ile

290

Ash

Pro

Asn

pPhe

Arg

Thr

Glu

val

Ile

195

Tyr

Gin

Ser

Leu

ASp

Arg

val

Ile

355

His

Glin

Lys

Glu

ASD
435

val

Thr

Ser

Leu

260

Ile

Thr

Lys

Tyr

Pro

340

Glu

Gln

Ala

Thr

Gly

Leu

Gin

val

Arg

Cys

Pro

val

325

Glu

Asn

Asnh

Ala

Asn

405

AFg

Trp

Ala

Asn

Thr

Ser

Phe
310

Lys

Lys

Gly

Ser

Ile

3980

Glu

Ile

Ser

Ser

215

Pro

Ser

Ser

Gly

Ser

295

Gin

Gln

Gin

Trp

Glu

375

Asp

Lys

Gln

Tyr

200

Gly

Asn

Ile

Thr

Lys

Glu

AsSn

ASn

Thre

Glu

360

Gly

Glin

Phe

Asp

Asn
440

Sequence_Listing
20

Arg val Thr

Ile

Tyr

Cys

val

Thr

Arg

Gly

Thr

Ile

His

Leu

425

Ala

Gly

Trp

AsSh

Ser

Ile

Asn

Leu

330

Gly

Met

Gly

ASN

Gin

410

Glu

ser
235
Thr
Leu
Ile
Thr
Lys
315
Lys
Ile
val
Gin
Gly
Iie
Lys

Leu

val Ser

220

Arg Pro

Ite val

Ile Ala

Met Arg

Pro Asn

300

Ile Thr

Leu Ala

Phe Gly

Asp Gly

Ala Ala

‘380

Lys Leu

Glu Lys

Tyr val

Leu val
445
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Thr

Trp

Lys

Pro

270

Ser

Gly

Tyr

Thr

Ala

350

Trp

Asp

Ash

Glu

Glu

430

Ala

Lys

val

Pro

255

Arg

ASD

ser

Gly

Gly

Ile

Tyr

Leu

Arg

rhe

415

Asp

Leu

Arg
Arg
240
Gly

Gly

Ala

Ala

320

Met

Ala

Gly

Lys

Leu

400

ser

Thr

Glu



Asn

Glu

465

Gly

Ile

Ash

ASp

val

545

Arg

Glin

450

Lys

Cys

Arg

Asn

Trp

vaT

Cys

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

<220>
<223>

<400>

His

Thr

Phe

Ash

515

Ile

Leu

Ash

10
566
PRT

Thr Ite
Arg Lys
Lys Ile
485
Gly Thr
500
Phe Glin
Leu Trp

Leu Gly

Ite Cys
565

Asp

Gln

470

Tyr

Tyr

Ile

Tle

Phe
550

Leu

455

Leu

His

Asp

LYS

ser

535

ile

artificial Seguence

Thr

Arg

LYys

His

MetT

synthetic polypeptide

10

mMet Lys Thr
1

Gln

His

Gin

Gly

65

Thr

Lys

His

Ile

50

Arg

Leu

L.eu

Ala

35

Glu

Ile

Ile

Ile g?e Ala

Pro Gly
20

val Pro
val Thr
Cys Asp

Asp Ala

Asn

Asn

AShH

Ser

70

Leu

Leu

Asp

Gly

Ala

55

Pro

ieu

Ser

Asn

Thr

40

Thr

His

Gly

sequence_Listing
Asp Ser Glu Met Asn

Glu

Cys

505

val

Ala

Trp

Tyr

ser

25

Leu

Glu

Arg

ASp

Ash

ASp

490

val

Glu

Ile

Ala

Ile

10

Thr

val

Leu

Ile

Ala

475

AsSn

Tyr

l.eu

Ser

Leu

Ala

Lys

val

Leu
75

460

Glu

Ala

Arg

Lys

Cys

540

Gln

Cys

Thr

Thy

Glin

60

AsSp

Pro His Cys
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AsSpP

Cys

Asp

ser

525

Phe

Lys

Leu

Leu

Ile

45

Ser

Gly

ASp

Lys

Met

Tle

Glu

510

Gly

Leu

Gly

val

cys

Thr

Ser

Lys

Gly

Leu

Gly

Tyr

Leu

Asn

Phe

is

Leu

Asn

Ser

Asn

Phe

Phe

Asn

480

Ser

Ley

Lys

Cys

Ile
560

Ala

Gly

Asp

Thr

Cys

Gin



Asnh

Cys

aAla

TYr

Leu

Ser

Ser

225

Gly

ASD

Tyr

Pro

Pro

335

Cys

Lys

Tyr

Ser

i30

val

ser

Pro

Tyr

Leu

210

Glin

teu

Phe

Ile

290

Asn

Pro

Lys

Pro

115

Ser

Thr

Phe

Ala

Ile

195

Tyr

Glin

ser

Leu

Lys

275

Gly

Asp

Arg

Trp

Tyr

Gly

Gln

Phe

Leu

180

Trg

val

Thr

ser

Leu

260

Ile

Thr

Lys

Tyr

85

Asp

ASp

Thr

ASH

ser

165

Asn

Gly

Gln

val

Arg

e

Arg

cys

Pro

val
325

L.eu

val

Leu

Arg

val

val

Ala

Ile

230

Ile

Ash

Thr

Asn

Phe

310

Lys

rhe

Pro

Glu

135

Gly

Leu

Thr

ser

215

Pro

ser

Ser

Gly

sSer

295

Gln

Gln

val

Asp

120

phe

Ser

Asn

Met

His

200

Gly

Ash

Ile

Thr

Lys

280

Glu

Asn

Asnh

Sequence_Listing
90

Glu Arg Ser

105

Tyr

Ile

Tyr

Trp

Fro

185

Prro

Arg

Ile

Tyr

Gly

Ser

Cys

val

Thr

Ala

ASH

Ala

Leu

170

ASh

Ser

val

Gly

250

AsSn

sSer

Ile

Asn

Leu
330

Ser

Glu

Cys

155

Thr

Asn

Thy

Thr

Ser

235

Thr

ey

Ile

Thr

Lys

L.eu

Ser

140

Lys

Lys

Glu

Asp

val

220

Arg

Ile

Ile

Met

Pro

300

Iie

Leu
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Ala

Arg

Ser

Lys

Lys

ser

Pro

val

Ala

Arg

285

ASH

Thr

Ala

Tyr

110

Ser

Asn

Gly

Glu

Phe

150

Glu

Thr

Trp

Lys

Pro

270

Ser

Gly

Tyr

Thr

95

ser
Leu
Trp
ser
ser
175
Asp
Gln
Lys
val
Pro
255
Arg
AsSp
Ser

Gly

Gly

Asn

val

Thr

ASH

160

LYS

Lys

Thr

Arg

Arg

Gly

Gly

Ala

Ala
320

Met



Arg

Gly

Phe

Ser

385

Ile

Glu

Lys

Asn

Glu

465

Gly

Ile

Asn

ASp

val
545

Asn

Phe

Arg

370

Thr

Glu

val

Ile

Gln

450

LYysS

Cys

Arg

Asn

Trp

va'l

va't

Ile

355

His

Gln

Lys

Glu

ASp

His

Thr

Phe

Asn

515

Ile

Leu

Arg Cys Asn

<210>
<211>
<212>

11
566
PRYT

Pro

340

Glu

Glin

Ala

Thr

Gly

Leu

Thr

Arg

Lys

Gly

500

Phe

Leu

Leu

Tle

Glu

Asn

Asn

Ala

Asn

405

Arg

Trp

Ile

Lys

Tle

485

Thr

Gln

Trp

Gly

Lys

Gly

Ser

Tie

390

Glu

Ile

S5er T

Asp

Gln

470

TYFr

Tyr

Ile

Ile

Phe
550

GlIn

Trp

Glu

375

Asp

LysS

Gln

Leu

455

Leu

His

ASp

Lys

ser

535

ile

Thr

Glu

360

Gly

Gin

Phe

AsSp

Ash

440

Thr

APg

LYS

His

Met

Sequence. Listing
Arg Gly Ile pPhe Gly

345

Gly

Thr

Ile

His

Leu

425

Ala

ASp

Glu

cys

505

val

Ala

Trp

Met

Gly

Asn

Gln

410

Glu

Glu

5er

ASnh

Glu

Ile

Ala

val

Gin

Gly

Ile

Lys

l.eu

Glu

Ala

475

ASD

Tyr

Leu

ser

Cys

ASp

Ala

380

Lys

Glu

Tyr

Letl

Met

460

Glu

Ala

Arg

Lys

Cys
540
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Leu

Lys

val

val

445

Ash

Asp

Cys

ASp

ser

525

Phe

LYS

Ala

350

Trp

ASp

AsSn

Glu

Glu

430

Ala

Lys

Met

Glu
510
Gly

Leu

Gly

Ile

Tyr

Leu

Arg

Phe

415

ASp

Leu

Leu

Gly

Gly

Ala

Tyr

Leu

ASn

Ala

Gly

Lys

ey

400

Ser

Thr

Glu

Phe

Asn

480

Ser

lLett

LYS

Cys

Ile
560



<213>

<220>
<223>

<400>

artificial sequence

synthetic polypeptide

11

Met Lys Thr Ile Ile Ala Leu Ser
1 5

His

Gln

Gly

65

Thr

Asn

Cys

Ala

TYr

Leuy

sSer

Lys

His

I'le

50

Arg

Leu

Tyr

ser

130

val

Ser

Pro

Tyr

Leu
210

Leu

Ala

35

Glu

Ie

Ile

LyS

Pro

115

Ser

Thr

rhe

val

Ile

195

Tyr

Pro

20

val

val

Cys

ASD

Trp

100

Tyr

Gly

Glin

Phe

Ley

180

Trp

val

Gly

Pro

Thr

ASD

Ala

85

Asp

AsSp

Thr

Asn

Ser

165

Asn

Gly

Gln

Asn

Ash

Ash

Ser

70

Leu

Leu

val

Leu

Gly

Arg

val

val

Ala

ASp

Gly

Ala

55

Pro

Ley

phe

Pro

Gly

Leu

Thr

His

Ser
215

ASH
Thr
40

Thr
His
Gly

val

ser
Asn
Met
His
200

Gly

Seguence_tisting

Tyr

Ser

25

Leu

Glu

Arg

ASp

Gly

145

Tyt

Ile

Tyr

Trp

Pro

185

Pro

Arg

Ile

10

Thr

val

Leu

Ile

Pro

90

Arg

Ala

Asn

Ala

Leu

170

Asn

Ser

val

Phe

Ala

Lys

val

Leu

75

His

Ser

ser

Glu

Asn

Tht

Thr

Cys

Thr L

Thr

Gin

60

ASp

Cys

LYS

Leu

Gly

LyS

Lys

ASD

ASp

val
220
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Leu

Ile
45

ser
Gly

ASp

Ala

Arg

Ser

Lys

val

| Cys

30

Thr

sSer

LYS

Gly

phe

110

Ser

Asn

Gly

Glu

Phe

190

Glu

The

Phe

15

Leu

Asn

ser

Asn

Phe

95

Ser

l.eu

Trp

ser

Sar

175

Asp

Gln

Lys

Ala

Gly

ASD

Thr

AsH

val

Thr

val

160

Lys

Lys

The

Arg



ser

225

Gly

ASD

Tyr

Pro

Pro

305

Cys

Atg

Gly

Phe

Ser

385

Ile

Glu

Lys

Asn

Glu
465

Gin

Leu

Ile

Phe

Ite

290

AsSRn

Pro

Ash

phe

Arg

370

Thr

Glu

val

Ile

Gln

450

Lys

Gin

ser

Leu

Lys

Gly

ASD

Arg

val

His

Glin

Lys

Giu

ASp

His

Thr

Thr

Ser

Leu

260

Ile

Thr

Lys

Tyr

Pro

340

Glu

Gln

Ala

Thr

Gly

Leu

Thr

Arg

val

245

Ile

Arg

Cys

Pro

vatl

325

Glu

Asn

Asn

Ala

Asn

405

Arg

Trp

Ile

Lys

Ile

230

Ile

Asn

The

Ser

Phe

310

Lys

LysS

Gly

Ser

Ile

390

Giu

Tle

ser

ASp

Gln
470

P10

Ser

ser

Gly

Ser

295

Glin

Gin

Gln

Trp

Glu

375

Asp

Lys

Gln

Tyr

Leu

455

Leu

Asn

Tle

Thr

Lys

Glu

Asn

Asn

Thr

Glu

360

Gly

Glin

rhe

ASD

Asn

440

Thr

Arg

seguence_Listing
IlTe Gly Ser Arg Pro
235

TYr

Gly

ser

Cys

val

Thr

345

Gly

Thr

Ile

His

Leu

425

Ala

Asp

Glu

Ser

Ile

Asn

L&l

330

Gly

Met

Gly

AsSn

Gln

410

Glu

Giu

Ser

Asn

Thr

Leu

Ile

Thr

Lys

Ile

val

Gin

Lys

ey

Glu

Ala
475

Ite

ite

Met

Pro

300

Ile

Leu

Phe

Asp

Ala

380

LYS

Glu

Tyr

teu

Met

460

Glu
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val

Ala

Arg

Ash

Thr

Ala

Gly

Leu

Lys

val

vai

445

Asn

AsSp

Trp

Lys

Pro

2790

Ser

Gly

Tyr

Asp

Asnh

Glu

Glu

430

Ala

Lys

Met

val

Pro

255

Arg

AsSp

ser

Gly

Gly

Ile

Tyy

Leu

Arg

Phe

415

Asp

Leu

Leu

Gly

Arg

Gly

Gly

Ala

Ile

Ala

320

Met

Gly

Lys

Leu

400

Ser

Thr

Glu

Phe

Asn
480



Gly

Ile

Asn

Asp

val

545

Arg

Cys

Arg

AsSh

Cys

Phe

Asn

515

Ile

Leu

Ash

Lys

Gly

500

Phe

Ley

Leu

Tle

Ile

485

Thr

GlIn

Trp

Gly

565

Tyr

Tyr

Ile

Iie

phe
550

His

AsSp

LyS

ser

535

Ile

Lys

His

Met

sequence_Listing

Cys Asp Asn Ala
490

Asp val Tyr Arg
505

val Glu Leu Lys

Ala Ile Ser Cys
540

Trp Ala Cys Gln
555
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cys

ASP

Ser

525

Phe

LYS

Glu
510
Gly

Leu

Gly

Gly

Ala

Tyr

Leu

Asn

Ser

Leu

Lys

Cys

Ile
550



