<11e>

<120>

<130>

<160>

<170>

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

<220>
<223>

<400>

Glu

Ser

Ser

Ser

Lys

65

Leu

Ala

Val

Leu

Met

Ser

50

Gly

Gln

Lys

SEQUENCE LISTING

Pfizer Inc.

Hooper, Andrea Therese
Marquette, Kimberly Ann
Subramanyam, Chakrapani
Gerber, Hans-Peter

May, Chad Michael

ANTI-EDB ANTIBODIES AND ANTIBODY-DRUG CONJUGATES

PC72276

57

PatentIn version 3.5
1

116

PRT
Artificial Sequence

Synthetic peptide sequence

1

Gln Leu Leu Glu Ser Gly

Arg Leu Ser Cys Ala Ala
20

Ser Trp Val Arg Gln Ala
35 40

Ile Ser Gly Ser Ser Gly
55

Arg Phe Thr Ile Ser Arg
70

Met Asn Ser Leu Arg Ala
85

Pro Phe Pro Tyr Phe Asp
100

Gly

Ser

25

Pro

Thr

Asp

Glu

Tyr
105

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Trp

Leu

Phe

Lys

Tyr

Ser

75

Thr

Gly

Val

Thr

Gly

Tyr

60

Lys

Ala

Gln

Gln

Phe

Leu

45

Ala

Asn

Val

Gly

Pro

Ser

30

Glu

Asp

Thr

Tyr

Thr
110

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Leu

Gly

Phe

Val

Val

Tyr

80

Cys

Val



Thr Val Ser Ser

115

<210> 2

<211> 348
<212> DNA
<213>

<220>
<223>

<400> 2

Artificial Sequence

Synthetic nucleotide sequence

gaggtgcagc tgttggagtc tgggggaggce ttggtacagc

tcctgtgcag
ccagggaagg
gcagactccg
ctgcaaatga
ccgtattttg
<210> 3

<211> 5

<212> PRT

<213>

<220>
<223>

<400> 3

Ser Phe Ser Met Ser

1

<210> 4
<211> 7
<212> PRT
<213>

<220>
<223>

<400> 4

cctctggatt
ggctggagtg
tgaagggccg
acagcctgag

actactgggg

cacctttagc
ggtctcatct
gttcaccatc
agccgaagac

ccagggaacc

Artificial Sequence

Synthetic peptide sequence

Artificial Sequence

Synthetic peptide sequence

Gly Phe Thr Phe Ser Ser Phe

1

agtttttcga
attagtggta
tccagagaca
acggccgtat

ctggtcaccg

ctggggggtc
tgagctgggt
gttcgggtac
attccaagaa
attactgtgc

tctcgagt

cctgagactc
ccgccaggcect
cacatactac
cacgctgtat

gaaaccgttt

60

120

180

240

300

348



<210> 5

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide sequence

<400> 5

Ser Ile Ser Gly Ser Ser Gly Thr Thr Tyr Tyr Ala Asp Ser Val Lys
1 5 10 15

Gly

<210> 6

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide sequence

<400> 6

Ser Gly Ser Ser Gly Thr
1 5

210> 7

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide sequence

<400> 7

Pro Phe Pro Tyr Phe Asp Tyr
1 5

<210> 8

<211> 446

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide sequence



<400>

Glu Val Gln

1

Ser

Ser

Ser

Lys

65

Leu

Ala

Thr

Pro

Val

145

Ala

Gly

Gly

Leu

Met

Ser

50

Gly

Gln

Lys

Val

Ser

130

Lys

Leu

Leu

Thr

Arg

Ser

35

Ile

Arg

Met

Pro

Ser

115

Ser

Asp

Thr

Tyr

Gln
195

Leu

Leu

20

Trp

Ser

Phe

Asn

Phe

100

Ser

Lys

Tyr

Ser

Ser

180

Thr

Leu

Ser

Val

Gly

Thr

Ser

85

Pro

Ala

Ser

Phe

Gly

165

Leu

Tyr

Glu

Cys

Arg

Ser

Ile

70

Leu

Tyr

Ser

Thr

Pro

150

Val

Ser

Ile

Ser

Ala

Gln

Ser

55

Ser

Arg

Phe

Thr

Ser

135

Glu

His

Ser

Cys

Gly

Ala

Ala

40

Gly

Arg

Ala

Asp

Lys

120

Gly

Pro

Thr

Val

Asn
200

Gly

Ser

25

Pro

Thr

Asp

Glu

Tyr

105

Gly

Gly

Val

Phe

Val

185

Val

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Trp

Pro

Thr

Thr

Pro

170

Thr

Asn

Leu

Phe

Lys

Tyr

Ser

75

Thr

Gly

Ser

Ala

Val

155

Ala

Val

His

Val

Thr

Gly

Tyr

60

Lys

Ala

Gln

Val

Ala

140

Ser

Val

Pro

Lys

Gln

Phe

Leu

45

Ala

Asn

Val

Gly

Phe

125

Leu

Trp

Leu

Ser

Pro
205

Pro

Ser

30

Glu

Asp

Thr

Tyr

Thr

110

Pro

Gly

Asn

Gln

Ser

190

Ser

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Leu

Leu

Cys

Ser

Ser

175

Ser

Asn

Gly

Phe

Val

Val

Tyr

80

Cys

Val

Ala

Leu

Gly

160

Ser

Leu

Thr



Lys

Cys

225

Leu

Glu

Lys

Lys

Leu

305

Lys

Lys

Ser

Lys

Gln

385

Gly

Gln

Val

210

Pro

Phe

Val

Phe

Pro

290

Thr

Val

Ala

Arg

Gly

370

Pro

Ser

Gln

Asp

Pro

Pro

Thr

Asn

275

Arg

Val

Ser

Lys

Asp

355

Phe

Glu

Phe

Gly

Lys

Cys

Pro

Cys

260

Trp

Glu

Leu

Asn

Gly

340

Glu

Tyr

Asn

Phe

Asn

Lys

Pro

Lys

245

Val

Tyr

Glu

His

Lys

325

Gln

Leu

Pro

Asn

Leu

405

Val

Val

Ala

230

Pro

Val

Val

Gln

Gln

310

Ala

Pro

Thr

Ser

Tyr

390

Tyr

Phe

Glu

215

Pro

Lys

Val

Asp

Tyr

295

Asp

Leu

Arg

Lys

Asp

375

Lys

Ser

Ser

Pro

Glu

Asp

Asp

Gly

280

Asn

Trp

Pro

Glu

Asn

360

Ile

Thr

Lys

Cys

Lys

Leu

Thr

Val

265

Val

Ser

Leu

Ala

Pro

345

Gln

Ala

Thr

Leu

Ser

Ser

Leu

Leu

250

Ser

Glu

Thr

Asn

Pro

330

Gln

Val

Val

Pro

Thr

410

Val

Cys

Gly

235

Met

His

Val

Tyr

Gly

315

Ile

Val

Ser

Glu

Pro

395

Val

Met

Asp

220

Gly

Ile

Glu

His

Arg

300

Lys

Glu

Tyr

Leu

Trp

380

Val

Asp

His

Lys

Pro

Ser

Asp

Asn

285

Val

Glu

Lys

Thr

Thr

365

Glu

Leu

Lys

Glu

Thr

Ser

Arg

Pro

270

Ala

Val

Tyr

Thr

Leu

350

Cys

Ser

Asp

Ser

Ala

His

Val

Thr

255

Glu

Lys

Ser

Lys

Ile

335

Pro

Leu

Asn

Ser

Arg

415

Leu

Thr

Phe

240

Pro

Val

Thr

Val

Cys

320

Ser

Pro

Val

Gly

Asp

400

Trp

His



420 425 430

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

<210>
<211>

435 440 445

9
1338

<212>
<213>

DNA
<220>
<223>

<400> 9
gaggtgcagc

tcctgtgcag
ccagggaagg
gcagactccg
ctgcaaatga
ccgtattttg
ggcccatcgg
ctgggctgcc
gccctgacca
ctcagcagcg
gtgaatcaca
aaaactcaca
ctcttccccc
gtggtggteg
gtggaggtgc
gtggtcagcg
aaggtctcca
cagccccgag

caggtcagcc

tgttggagtc
cctctggatt
ggctggagtg
tgaagggccg
acagcctgag
actactgggg
tcttcccect
tggtcaagga
gcggegtgcea
tggtgaccgt
agcccagcaa
catgcccacc
caaaacccaa
acgtgagcca
ataatgccaa
tcctcaccgt
acaaagccct
aaccacaggt

tgacctgcct

Artificial Sequence

tgggggagsc

cacctttagc
ggtctcatct
gttcaccatc
agccgaagac
ccagggaacc
ggcaccctcc
ctacttcccc
caccttcccg
gccctccage
caccaaggtg
gtgcccagca
ggacaccctc
cgaagaccct
gacaaagccg
cctgcaccag
cccagccccc
gtacaccctg

ggtcaaaggc

Synthetic nucleotide sequence

ttggtacagc
agtttttcga
attagtggta
tccagagaca
acggccgtat
ctggtcaccg
tccaagagca
gaaccggtga
gctgtcctac
agcttgggca
gacaagaaag
cctgaactcc
atgatctccc
gaggtcaagt
cgggaggasc
gactggctga
atcgagaaaa
cccccatcecc

ttctatccca

ctggggggtc
tgagctgggt
gttcgggtac
attccaagaa
attactgtgc
tctcgagtgc
cctctggggs
cggtgtcgtg
agtcctcagg
cccagaccta
ttgagcccaa
tggggggacc
ggacccctga
tcaactggta
agtacaacag
atggcaagga
ccatctccaa
gggatgagct

gcgacatcgc

cctgagactc
ccgccaggcect
cacatactac
cacgctgtat
gaaaccgttt
gtcgaccaag
cacagcggcc
gaactcaggc
actctactcc
catctgcaac
atcttgtgac
gtcagtcttc
ggtcacatgc
cgtggacggc
cacgtaccgt
gtacaagtgc
agccaaaggg

gaccaagaac

cgtggagtgg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



gagagca
ggctcct
gtcttct
tccctgt
<210>
<211>
<212>

<213>

<220>
<223>

<400>
Glu Ile
1

Glu Arg

Phe Leu

Ile Tyr
50

Gly Ser
65

Pro Glu

Pro Thr

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

<220>
<223>

atg ggcagccgga gaacaactac aagaccacgc ctcccgtgect ggactccgac
tct tcctctacag caagctcacc gtggacaaga gcaggtggca gcaggggaac
cat gctccgtgat gcatgaggct ctgcacaacc actacacgca gaagagcctc
ctc cgggtaaa

10

108

PRT

Artificial Sequence

Synthetic peptide sequence

10

Val Leu Thr Gln Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly

Ala Thr Leu Ser Cys Arg Ala Ser Gln Ser Val Ser Ser Ser
20 25 30

Ala Trp Tyr Gln Gln Lys Pro Gly Gln Ala Pro Arg Leu Leu
35 40 45

Tyr Ala Ser Ser Arg Ala Thr Gly Ile Pro Asp Arg Phe Ser
55 60

Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Arg Leu Glu
70 75 80

Asp Phe Ala Val Tyr Tyr Cys Gln Gln Thr Gly Arg Ile Pro
85 90 95

Phe Gly Gln Gly Thr Lys Val Glu Ile Lys
100 105

11

324

DNA

Artificial Sequence

Synthetic nucleotide sequence

1200

1260

1320

1338



<400> 11
gaaattgtgt

ctctcctgca
cctggccagg
gacaggttca
cctgaagatt
caagggacca
<210> 12

<211> 12

<212> PRT

<213>

<220>
<223>

<400> 12

taacgcagtc

gggccagtca
ctcccaggct
gtggcagtgg
ttgcagtgta

aggtggaaat

tccaggcacc
gagtgttagc
cctcatctat
gtctgggaca
ttactgtcag

Caaa

Artificial Sequence

Synthetic peptide sequence

ctgtctttgt ctccagggga aagagccacc
agcagctttt tagcctggta ccagcagaaa
tatgcatcca gcagggccac tggcatccca
gacttcactc tcaccatcag cagactggag

cagacgggtc gtattccgcc gacgttcggc

Arg Ala Ser Gln Ser Val Ser Ser Ser Phe Leu Ala

1

<210> 13
<211> 7
<212> PRT
<213>

<220>
<223>

<400> 13

5

Artificial Sequence

Synthetic peptide sequence

Tyr Ala Ser Ser Arg Ala Thr

1

<210> 14
<211> 9

<212> PRT
<213>

<220>
<223>

<400> 14

5

Artificial Sequence

Synthetic peptide sequence

10

Gln Gln Thr Gly Arg Ile Pro Pro Thr

60

120

180

240

300

324



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

<220>
<223>

<400>

15
215
PRT

Artificial Sequence

Synthetic peptide sequence

15

Glu Ile Val Leu

1

Glu

Phe

Ile

Gly

65

Pro

Pro

Ala

Gly

Ala

145

Gln

Arg

Leu

Tyr

50

Ser

Glu

Thr

Pro

Thr

130

Lys

Glu

Ala

Ala

35

Tyr

Gly

Asp

Phe

Ser

115

Ala

Val

Ser

Thr

20

Trp

Ala

Ser

Phe

Gly

100

Val

Ser

Gln

Val

Thr

Leu

Tyr

Ser

Gly

Ala

85

Gln

Phe

Val

Trp

Thr

Gln

Ser

Gln

Ser

Thr

70

Val

Gly

Ile

Val

Lys

150

Glu

Ser

Cys

Gln

Arg

55

Asp

Tyr

Thr

Phe

Cys

135

Val

Gln

Pro

Arg

Lys

40

Ala

Phe

Tyr

Lys

Pro

120

Leu

Asp

Asp

Gly

Ala

25

Pro

Thr

Thr

Cys

Val

105

Pro

Leu

Asn

Ser

Thr

10

Ser

Gly

Gly

Leu

Gln

90

Glu

Ser

Asn

Ala

Lys

Leu

Gln

Gln

Ile

Thr

75

Gln

Ile

Asp

Asn

Leu

155

Asp

Ser

Ser

Ala

Pro

60

Ile

Thr

Lys

Glu

Phe

140

Gln

Ser

Leu

Val

Pro

45

Asp

Ser

Gly

Arg

Gln

125

Tyr

Ser

Thr

Ser

Ser

30

Arg

Arg

Arg

Arg

Thr

110

Leu

Pro

Gly

Tyr

Pro

15

Ser

Leu

Phe

Leu

Ile

95

Val

Lys

Arg

Asn

Ser

Gly

Ser

Leu

Ser

Glu

80

Pro

Ala

Ser

Glu

Ser

160

Leu



165

170

175

Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys Val

180

185

190

Tyr Ala Cys Glu Val Thr His Gln Gly Leu Ser Ser Pro Val Thr Lys

195

200

Ser Phe Asn Arg Gly Glu Cys

210

<210> 16
<211> 645
<212>
<213>

<220>
<223>

<400> 16
gaaattgtgt

ctctcctgca
cctggccagg
gacaggttca
cctgaagatt
caagggacca
ccatctgatg
tatcccagag
caggagagtg
acgctgagca
ggcctgagcet
<210> 17

<211> 445
<212> PRT

<213>

<220>
<223>

DNA
Artificial Sequence

taacgcagtc

gggccagtca
ctcccaggcect
gtggcagtgg
ttgcagtgta
aggtggaaat
agcagttgaa
aggccaaagt
tcacagagca
aagcagacta

cgcccgtcac

215

tccaggcacc
gagtgttagc
cctcatctat
gtctgggaca
ttactgtcag
caaacgtacg
atctggaact
acagtggaag
ggacagcaag
cgagaaacac

aaagagcttc

Artificial Sequence

Synthetic peptide sequence

Synthetic nucleotide sequence

ctgtctttgt
agcagctttt
tatgcatcca
gacttcactc
cagacgggtc
gtggctgcac
gcctctgttg
gtggataacg
gacagcacct

aaagtctacg

aacCaggggag

205

ctccagggga

tagcctggta
gcagggccac
tcaccatcag
gtattccgcc
catctgtctt
tgtgcctgct
ccctccaatc
acagcctcag
cctgcgaagt

agtgt

aagagccacc
ccagcagaaa
tggcatccca
cagactggag
gacgttcggc
catcttcccg
gaataacttc
gggtaactcc
cagcaccctg

cacccatcag

60

120

180

240

300

360

420

480

540

600

645



<400>

17

Glu Val Gln

1

Ser

Ser

Ser

Lys

65

Leu

Ala

Thr

Pro

Val

145

Ala

Gly

Gly

Leu

Met

Ser

50

Gly

Gln

Lys

Val

Ser

130

Lys

Leu

Leu

Thr

Arg

Ser

35

Ile

Arg

Met

Pro

Ser

115

Ser

Asp

Thr

Tyr

Gln
195

Leu

Leu

20

Trp

Ser

Phe

Asn

Phe

100

Ser

Lys

Tyr

Ser

Ser

180

Thr

Leu

Ser

Val

Gly

Thr

Ser

85

Pro

Ala

Ser

Phe

Gly

165

Leu

Tyr

Glu

Cys

Arg

Ser

Ile

70

Leu

Tyr

Ser

Thr

Pro

150

Val

Ser

Ile

Ser

Ala

Gln

Ser

55

Ser

Arg

Phe

Thr

Ser

135

Glu

His

Ser

Cys

Gly

Ala

Ala

40

Gly

Arg

Ala

Asp

Lys

120

Gly

Pro

Thr

Val

Asn
200

Gly

Ser

25

Pro

Thr

Asp

Glu

Tyr

105

Gly

Gly

Val

Phe

Val

185

Val

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Trp

Pro

Thr

Thr

Pro

170

Thr

Asn

Leu

Phe

Lys

Tyr

Ser

75

Thr

Gly

Ser

Ala

Val

155

Ala

Val

His

Val

Thr

Gly

Tyr

60

Lys

Ala

Gln

Val

Ala

140

Ser

Val

Pro

Lys

Gln

Phe

Leu

45

Ala

Asn

Val

Gly

Phe

125

Leu

Trp

Leu

Ser

Pro
205

Pro

Ser

30

Glu

Asp

Thr

Tyr

Thr

110

Pro

Gly

Asn

Gln

Ser

190

Ser

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Leu

Leu

Cys

Ser

Ser

175

Ser

Asn

Gly

Phe

Val

Val

Tyr

80

Cys

Val

Ala

Leu

Gly

160

Ser

Leu

Thr



Lys

Cys

225

Leu

Glu

Lys

Lys

Leu

305

Lys

Lys

Ser

Lys

Gln

385

Gly

Gln

Val

210

Pro

Phe

Val

Phe

Pro

290

Thr

Val

Ala

Arg

Gly

370

Pro

Ser

Gln

Asp

Pro

Pro

Thr

Asn

275

Arg

Val

Ser

Lys

Glu

355

Phe

Glu

Phe

Gly

Lys

Cys

Pro

Cys

260

Trp

Glu

Leu

Asn

Gly

340

Glu

Tyr

Asn

Phe

Asn

Lys

Pro

Lys

245

Val

Tyr

Glu

His

Lys

325

Gln

Met

Pro

Asn

Leu

405

Val

Val

Ala

230

Pro

Val

Val

Gln

Gln

310

Ala

Pro

Thr

Ser

Tyr

390

Tyr

Phe

Glu

215

Pro

Lys

Val

Asp

Tyr

295

Asp

Leu

Arg

Lys

Asp

375

Lys

Ser

Ser

Pro

Glu

Asp

Asp

Gly

280

Asn

Trp

Pro

Glu

Asn

360

Ile

Thr

Lys

Cys

Lys

Leu

Thr

Val

265

Val

Ser

Leu

Ala

Pro

345

Gln

Ala

Thr

Leu

Ser

Ser

Leu

Leu

250

Ser

Glu

Thr

Asn

Pro

330

Gln

Val

Val

Pro

Thr

410

Val

Cys

Gly

235

Met

His

Val

Tyr

Gly

315

Ile

Val

Ser

Glu

Pro

395

Val

Met

Asp

220

Gly

Ile

Glu

His

Arg

300

Lys

Glu

Tyr

Leu

Trp

380

Val

Asp

His

Lys

Pro

Ser

Asp

Asn

285

Val

Glu

Lys

Thr

Thr

365

Glu

Leu

Lys

Glu

Thr

Ser

Arg

Pro

270

Ala

Val

Tyr

Thr

Leu

350

Cys

Ser

Asp

Ser

Ala

His

Val

Thr

255

Glu

Lys

Ser

Lys

Ile

335

Pro

Leu

Asn

Ser

Arg

415

Leu

Thr

Phe

240

Pro

Val

Thr

Val

Cys

320

Ser

Pro

Val

Gly

Asp

400

Trp

His



420

425

430

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly

435

<210> 18
<211>
<212>
<213>

DNA
<220>
<223>

<400> 18
gaggtgcagc

tcctgtgcag
ccagggaagg
gcagactccg
ctgcaaatga
ccgtattttg
ggcccatcgg
ctgggctgcc
gccctgacca
ctcagcagcg
gtgaatcaca
aaaactcaca
ctcttccccc
gtggtggteg
gtggaggtgc
gtggtcagcg
aaggtctcca
cagccccgag

caggtcagcc

1335

tgttggagtc
cctctggatt
ggctggagtg
tgaagggccg
acagcctgag
actactgggg
tcttcccect
tggtcaagga
gcggegtgcea
tggtgaccgt
agcccagcaa
catgcccacc
caaaacccaa
acgtgagcca
ataatgccaa
tcctcaccgt
acaaagccct
aaccacaggt

tgacctgcct

440

Artificial Sequence

tgggggagsc

cacctttagc
ggtctcatct
gttcaccatc
agccgaagac
ccagggaacc
ggcaccctcc
ctacttcccc
caccttcccg
gccctccage
caccaaggtg
gtgcccagca
ggacaccctc
cgaagaccct
gacaaagccg
cctgcaccag
cccagccccc
gtacaccctg

ggtcaaaggc

Synthetic nucleotide sequence

ttggtacagc
agtttttcga
attagtggta
tccagagaca
acggccgtat
ctggtcaccg
tccaagagca
gaaccggtga
gctgtcctac
agcttgggca
gacaagaaag
cctgaactcc
atgatctccc
gaggtcaagt
cgggaggasc
gactggctga
atcgagaaaa
cccccatcecc

ttctatccca

445

ctggggggtc
tgagctgggt
gttcgggtac
attccaagaa
attactgtgc
tctcgagtgc
cctctggggs
cggtgtcgtg
agtcctcagg
cccagaccta
ttgagcccaa
tggggggacc
ggacccctga
tcaactggta
agtacaacag
atggcaagga
ccatctccaa
gggaggagat

gcgacatcgc

cctgagactc
ccgccaggcect
cacatactac
cacgctgtat
gaaaccgttt
gtcgaccaag
cacagcggcc
gaactcaggc
actctactcc
catctgcaac
atcttgtgac
gtcagtcttc
ggtcacatgc
cgtggacggc
cacgtaccgt
gtacaagtgc
agccaaaggg

gaccaagaac

cgtggagtgg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



gagagcaatg ggcagccgga gaacaactac aagaccacgc ctcccgtgect ggactccgac 1200

ggctccttct tcctctatag caagctcacc gtggacaaga gcaggtggca gcaggggaac 1260
gtcttctcat gctccgtgat gcatgaggct ctgcacaacc actacacgca gaagagcctc 1320
tccctgtccc cgggt 1335
<210> 19

<211> 445

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide sequence

<400> 19
Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe
20 25 30

Ser Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Ser Ile Ser Gly Ser Ser Gly Thr Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Lys Pro Phe Pro Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val
100 105 110

Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala
115 120 125

Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu
130 135 140



Val

145

Ala

Gly

Gly

Lys

Cys

225

Leu

Glu

Lys

Cys

Leu

305

Lys

Lys

Ser

Lys

Leu

Leu

Thr

Val

210

Pro

Phe

Val

Phe

Pro

290

Thr

Val

Ala

Arg

Asp

Thr

Tyr

Gln

195

Asp

Pro

Pro

Thr

Asn

275

Arg

Val

Ser

Lys

Glu

Tyr

Ser

Ser

180

Thr

Lys

Cys

Pro

Cys

260

Trp

Glu

Leu

Asn

Gly

340

Glu

Phe

Gly

165

Leu

Tyr

Lys

Pro

Lys

245

Val

Tyr

Glu

His

Lys

325

Gln

Met

Pro

150

Val

Ser

Ile

Val

Ala

230

Pro

Val

Val

Gln

Gln

310

Ala

Pro

Thr

Glu

His

Ser

Cys

Glu

215

Pro

Lys

Val

Asp

Tyr

295

Asp

Leu

Arg

Lys

Pro

Thr

Val

Asn

200

Pro

Glu

Asp

Asp

Gly

280

Asn

Trp

Pro

Glu

Asn

Val

Phe

Val

185

Val

Lys

Leu

Thr

Val

265

Val

Ser

Leu

Ala

Pro

345

Gln

Thr

Pro

170

Thr

Asn

Ser

Leu

Leu

250

Ser

Glu

Thr

Asn

Pro

330

Gln

Val

Val

155

Ala

Val

His

Cys

Gly

235

Met

His

Val

Tyr

Gly

315

Ile

Val

Ser

Ser

Val

Pro

Lys

Asp

220

Gly

Ile

Glu

His

Arg

300

Lys

Glu

Tyr

Leu

Trp

Leu

Ser

Pro

205

Lys

Pro

Ser

Asp

Asn

285

Val

Glu

Lys

Thr

Thr

Asn

Gln

Ser

190

Ser

Thr

Ser

Arg

Pro

270

Ala

Val

Tyr

Thr

Leu

350

Cys

Ser

Ser

175

Ser

Asn

His

Val

Thr

255

Glu

Lys

Ser

Lys

Ile

335

Pro

Leu

Gly

160

Ser

Leu

Thr

Thr

Phe

240

Pro

Val

Thr

Val

Cys

320

Ser

Pro

Val



355

Lys Gly Phe

370

Gln
385

Pro Glu

Gly Ser Phe

Gln Gln Gly

Asn His Tyr

435

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

20
1335
DNA

<220>
<223>

<400> 20
gaggtgcagc

tcctgtgcag
ccagggaagg
gcagactccg
ctgcaaatga
ccgtattttg
ggcccatcgg
ctgggctgcc
gccctgacca
ctcagcagcg

gtgaatcaca

Tyr Pro

Asn Asn

Ser

Tyr

360

Asp Ile

375

Lys Thr

390

Phe Leu

405

Asn Val

420

Thr Gln

tgttggagtc
cctctggatt
ggctggagtg
tgaagggccg
acagcctgag
actactgggg
tcttcccect
tggtcaagga
gcggegtgcea
tggtgaccgt

agcccagcaa

Tyr

Phe

Lys

Ser Lys

Ser

Cys

Leu
440

Ser

Artificial Sequence

tgggggagsc

cacctttagc
ggtctcatct
gttcaccatc
agccgaagac
ccagggaacc
ggcaccctcc
ctacttcccc
caccttcccg
gccctccage

caccaaggtg

Ala Val Glu

Thr Pro

395

Pro

Thr
410

Leu Val

Ser Val Met

425

Ser Leu Ser

Synthetic nucleotide sequence

ttggtacagc
agtttttcga
attagtggta
tccagagaca
acggccgtat
ctggtcaccg
tccaagagca
gaaccggtga
gctgtcctac
agcttgggca

gacaagaaag

365

Trp Glu Ser

380

Val Leu Asp

Asp Lys Ser

Glu Ala

430

His

Pro Gly

445

ctggggggtc
tgagctgggt
gttcgggtac
attccaagaa
attactgtgc
tctcgagtgc
cctctggggs
cggtgtcgtg
agtcctcagg
cccagaccta

ttgagcccaa

Asn Gly

Ser Asp
400

Arg Trp
415

Leu His

cctgagactc
ccgccaggcect
cacatactac
cacgctgtat
gaaaccgttt
gtcgaccaag
cacagcggcc
gaactcaggc
actctactcc
catctgcaac

atcttgtgac

60

120

180

240

300

360

420

480

540

600

660



aaaactcaca
ctcttccccc
gtggtggtesg
gtggaggtgc
gtggtcagcg
aaggtctcca
cagccccgag
caggtcagcc
gagagcaatg
ggctccttct
gtcttctcat
tccctgtccc
<210>
<211>

<212>
<213>

21
116
PRT

<220>
<223>
<400> 21
Glu Val Gln
1

Ser Leu Arg

Met Ser
35

Ser

Ser Ile
50

Ser

Lys
65

Gly Arg

catgcccacc
caaaacccaa
acgtgagcca
ataatgccaa
tcctcaccgt
acaaagccct
aaccacaggt
tgacctgcct
ggcagecegga
tcctctatag
gctccgtgat

cgggt

Leu Leu Gl

Leu Ser

20

Cy

Trp Val Ar

Ser Gly Se

Phe Thr Il

70

gtgcccagca
ggacaccctc
cgaagaccct
gacatgcccg
cctgcaccag
cccagccccc
gtacaccctg
ggtcaaaggc
gaacaactac
caagctcacc

gcatgaggct

Artificial Sequence

u Ser

s Ala

Ala

Ala
40

g Gln

r Ser
55

e Ser

Gly Gly

Gly Thr

Arg Asp

cctgaactcc
atgatctccc
gaggtcaagt
cgggaggasc
gactggctga
atcgagaaaa
cccccatccc
ttctatccca
aagaccacgc
gtggacaaga

ctgcacaacc

Synthetic peptide sequence

Gly Leu

10

Ser Phe

25

Gly
Pro Lys
Thr

Tyr

Ser
75

Asn

tggggggacc

ggacccctga
tcaactggta
agtacaacag
atggcaagga
ccatctccaa
gggaggagat
gcgacatcgc
ctcccgtgcect
gcaggtggca

actacacgca

Val Gln Pro

Thr Phe Ser

30

Leu Glu

45

Gly

Tyr Ala

60

Asp

Lys Asn Thr

gtcagtcttc
ggtcacatgc
cgtggacggc
cacgtaccgt
gtacaagtgc
agccaaaggg
gaccaagaac
cgtggagtgg
ggactccgac

gcaggggaac

gaagagcctc

Gly
15

Gly

Ser Phe

Trp Val

Ser Val

Leu Tyr

80

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1335



Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Arg Pro Phe Pro Tyr Phe Asp Tyr Trp Gly Gln Gly Thr Leu Val
100 105 110

Thr Val Ser Ser
115

<210> 22

<211> 348

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic nucleotide sequence

<400> 22

gaggtgcagc
tcctgtgcag
ccagggaagsg
gcagactccg
ctgcaaatga
ccgtattttg
<210> 23

<211> 445
<212> PRT

<213>

<220>
<223>

<400> 23

tgttggagtc
cctctggatt
ggctggagtg
tgaagggccg
acagcctgag

actactgggg

tgggggagsc

cacctttagc
ggtctcatct
gttcaccatc
agccgaagac

ccagggaacc

Artificial Sequence

Synthetic peptide sequence

ttggtacagc
agtttttcga
attagtggta
tccagagaca
acggccgtat

ctggtcaccg

ctggggggtc
tgagctgggt
gttcgggtac
attccaagaa
attactgtgc

tctcgagt

cctgagactc
ccgccaggcect
cacatactac
cacgctgtat

gagaccgttt

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1

5

10

15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Phe

20

25

30

Ser Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

60

120

180

240

300

348



Ser

Lys

65

Leu

Ala

Thr

Pro

Val

145

Ala

Gly

Gly

Lys

Cys

225

Leu

Ser

50

Gly

Gln

Arg

Val

Ser

130

Lys

Leu

Leu

Thr

Val

210

Pro

Phe

35

Ile

Arg

Met

Pro

Ser

115

Ser

Asp

Thr

Tyr

Gln

195

Asp

Pro

Pro

Ser

Phe

Asn

Phe

100

Ser

Lys

Tyr

Ser

Ser

180

Thr

Lys

Cys

Pro

Gly

Thr

Ser

85

Pro

Ala

Ser

Phe

Gly

165

Leu

Tyr

Lys

Pro

Lys
245

Ser

Ile

70

Leu

Tyr

Ser

Thr

Pro

150

Val

Ser

Ile

Val

Ala

230

Pro

Ser

55

Ser

Arg

Phe

Thr

Ser

135

Glu

His

Ser

Cys

Glu

215

Pro

Lys

40

Gly

Arg

Ala

Asp

Lys

120

Gly

Pro

Thr

Val

Asn

200

Pro

Glu

Asp

Thr

Asp

Glu

Tyr

105

Gly

Gly

Val

Phe

Val

185

Val

Lys

Leu

Thr

Thr

Asn

Asp

90

Trp

Pro

Thr

Thr

Pro

170

Thr

Asn

Ser

Leu

Leu
250

Tyr

Ser

75

Thr

Gly

Ser

Ala

Val

155

Ala

Val

His

Cys

Gly

235

Met

Tyr

60

Lys

Ala

Gln

Val

Ala

140

Ser

Val

Pro

Lys

Asp

220

Gly

Ile

45

Ala

Asn

Val

Gly

Phe

125

Leu

Trp

Leu

Ser

Pro

205

Lys

Pro

Ser

Asp

Thr

Tyr

Thr

110

Pro

Gly

Asn

Gln

Ser

190

Ser

Thr

Ser

Arg

Ser

Leu

Tyr

95

Leu

Leu

Cys

Ser

Ser

175

Ser

Asn

His

Val

Thr
255

Val

Tyr

80

Cys

Val

Ala

Leu

Gly

160

Ser

Leu

Thr

Thr

Phe

240

Pro



Glu

Lys

Lys

Leu

305

Lys

Lys

Ser

Lys

Gln

385

Gly

Gln

Asn

Val

Phe

Pro

290

Thr

Val

Ala

Arg

Gly

370

Pro

Ser

Gln

His

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

Thr

Asn

275

Arg

Val

Ser

Lys

Glu

355

Phe

Glu

Phe

Gly

Tyr

435

24
1335
DNA

Cys

260

Trp

Glu

Leu

Asn

Gly

340

Glu

Tyr

Asn

Phe

Asn

420

Thr

Val

Tyr

Glu

His

Lys

325

Gln

Met

Pro

Asn

Leu

405

Val

Gln

Val

Val

Gln

Gln

310

Ala

Pro

Thr

Ser

Tyr

390

Tyr

Phe

Lys

Val

Asp

Tyr

295

Asp

Leu

Arg

Lys

Asp

375

Lys

Ser

Ser

Ser

Artificial Sequence

Asp

Gly

280

Asn

Trp

Pro

Glu

Asn

360

Ile

Thr

Lys

Cys

Leu
440

Val

265

Val

Ser

Leu

Ala

Pro

345

Gln

Ala

Thr

Leu

Ser

425

Ser

Ser

Glu

Thr

Asn

Pro

330

Gln

Val

Val

Pro

Thr

410

Val

Leu

His

Val

Tyr

Gly

315

Ile

Val

Ser

Glu

Pro

395

Val

Met

Ser

Glu

His

Arg

300

Lys

Glu

Tyr

Leu

Trp

380

Val

Asp

His

Pro

Asp

Asn

285

Val

Glu

Lys

Thr

Thr

365

Glu

Leu

Lys

Glu

Gly
445

Pro

270

Ala

Val

Tyr

Thr

Leu

350

Cys

Ser

Asp

Ser

Ala
430

Glu

Lys

Ser

Lys

Ile

335

Pro

Leu

Asn

Ser

Arg

415

Leu

Val

Thr

Val

Cys

320

Ser

Pro

Val

Gly

Asp

400

Trp

His



<220>
<223>

<400> 24

Synthetic nucleotide sequence

gaggtgcagc tgttggagtc tgggggaggce ttggtacagc

tcctgtgcag
ccagggaagg
gcagactccg
ctgcaaatga
ccgtattttg
ggcccatcgg
ctgggctgcc
gccctgacca
ctcagcagcg
gtgaatcaca
aaaactcaca
ctcttccccc
gtggtggtesg
gtggaggtgc
gtggtcagcg
aaggtctcca
cagccccgag
caggtcagcc
gagagcaatg
ggctccttct
gtcttctcat
tccctgtccc
<210> 25

<211> 445
<212> PRT

cctctggatt
ggctggagtg
tgaagggccg
acagcctgag
actactgggg
tcttcccect
tggtcaagga
gcggegtgcea
tggtgaccgt
agcccagcaa
catgcccacc
caaaacccaa
acgtgagcca
ataatgccaa
tcctcaccgt
acaaagccct
aaccacaggt
tgacctgcct
ggcagecgga
tcctctatag
gctccgtgat

cgggt

cacctttagc
ggtctcatct
gttcaccatc
agccgaagac
ccagggaacc
ggcaccctcc
ctacttcccc
caccttcccg
gccctccage
caccaaggtg
gtgcccagca
ggacaccctc
cgaagaccct
gacaaagccg
cctgcaccag
cccagccccc
gtacaccctg
ggtcaaaggc
gaacaactac
caagctcacc

gcatgaggct

agtttttcga
attagtggta
tccagagaca
acggccgtat
ctggtcaccg
tccaagagca
gaaccggtga
gctgtcctac
agcttgggca
gacaagaaag
cctgaactcc
atgatctccc
gaggtcaagt
cgggaggasc
gactggctga
atcgagaaaa
cccccatcecc
ttctatccca
aagaccacgc
gtggacaaga

ctgcacaacc

ctggggggtc
tgagctgggt
gttcgggtac
attccaagaa
attactgtgc
tctcgagtgc
cctctggggs
cggtgtcgtg
agtcctcagg
cccagaccta
ttgagcccaa
tggggggacc
ggacccctga
tcaactggta
agtacaacag
atggcaagga
ccatctccaa
gggaggagat
gcgacatcgc
ctcccgtgcet
gcaggtggca

actacacgca

cctgagactc
ccgccaggcect
cacatactac
cacgctgtat
gagaccgttt
gtcgaccaag
cacagcggcc
gaactcaggc
actctactcc
catctgcaac
atcttgtgac
gtcagtcttc
ggtcacatgc
cgtggacggc
cacgtaccgt
gtacaagtgc
agccaaaggg
gaccaagaac
cgtggagtgg
ggactccgac

gcaggggaac

gaagagcctc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1335



<213>

<220>
<223>

<400>

Glu

1

Ser

Ser

Ser

Lys

65

Leu

Ala

Thr

Pro

Val

145

Ala

Gly

Val

Leu

Met

Ser

50

Gly

Gln

Arg

Val

Ser

130

Lys

Leu

Leu

Artificial Sequence

Synthetic peptide sequence

25

Gln

Arg

Ser

35

Ile

Arg

Met

Pro

Ser

115

Ser

Asp

Thr

Tyr

Leu

Leu

20

Trp

Ser

Phe

Asn

Phe

100

Ser

Lys

Tyr

Ser

Ser
180

Leu

Ser

Val

Gly

Thr

Ser

85

Pro

Ala

Ser

Phe

Gly

165

Leu

Glu

Cys

Arg

Ser

Ile

70

Leu

Tyr

Ser

Thr

Pro

150

Val

Ser

Ser

Ala

Gln

Ser

55

Ser

Arg

Phe

Thr

Ser

135

Glu

His

Ser

Gly

Ala

Ala

40

Gly

Arg

Ala

Asp

Lys

120

Gly

Pro

Thr

Val

Gly

Ser

25

Pro

Thr

Asp

Glu

Tyr

105

Gly

Gly

Val

Phe

Val
185

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Trp

Pro

Thr

Thr

Pro

170

Thr

Leu

Phe

Lys

Tyr

Ser

75

Thr

Gly

Ser

Ala

Val

155

Ala

Val

Val

Thr

Gly

Tyr

60

Lys

Ala

Gln

Val

Ala

140

Ser

Val

Pro

Gln

Phe

Leu

45

Ala

Asn

Val

Gly

Phe

125

Leu

Trp

Leu

Ser

Pro

Ser

30

Glu

Asp

Thr

Tyr

Thr

110

Pro

Gly

Asn

Gln

Ser
190

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Leu

Leu

Cys

Ser

Ser

175

Ser

Gly

Phe

Val

Val

Tyr

80

Cys

Val

Ala

Leu

Gly

160

Ser

Leu



Gly

Lys

Cys

225

Leu

Glu

Lys

Cys

Leu

305

Lys

Lys

Ser

Lys

Gln

385

Gly

Thr

Val

210

Pro

Phe

Val

Phe

Pro

290

Thr

Val

Ala

Arg

Gly

370

Pro

Ser

Gln

195

Asp

Pro

Pro

Thr

Asn

275

Arg

Val

Ser

Lys

Glu

355

Phe

Glu

Phe

Thr

Lys

Cys

Pro

Cys

260

Trp

Glu

Leu

Asn

Gly

340

Glu

Tyr

Asn

Phe

Tyr

Lys

Pro

Lys

245

Val

Tyr

Glu

His

Lys

325

Gln

Met

Pro

Asn

Leu

Ile

Val

Ala

230

Pro

Val

Val

Gln

Gln

310

Ala

Pro

Thr

Ser

Tyr

390

Tyr

Cys

Glu

215

Pro

Lys

Val

Asp

Tyr

295

Asp

Leu

Arg

Lys

Asp

375

Lys

Ser

Asn

200

Pro

Glu

Asp

Asp

Gly

280

Asn

Trp

Pro

Glu

Asn

360

Ile

Thr

Lys

Val

Lys

Leu

Thr

Val

265

Val

Ser

Leu

Ala

Pro

345

Gln

Ala

Thr

Leu

Asn

Ser

Leu

Leu

250

Ser

Glu

Thr

Asn

Pro

330

Gln

Val

Val

Pro

Thr

His

Cys

Gly

235

Met

His

Val

Tyr

Gly

315

Ile

Val

Ser

Glu

Pro

395

Val

Lys

Asp

220

Gly

Ile

Glu

His

Arg

300

Lys

Glu

Tyr

Leu

Trp

380

Val

Asp

Pro

205

Lys

Pro

Ser

Asp

Asn

285

Val

Glu

Lys

Thr

Thr

365

Glu

Leu

Lys

Ser

Thr

Ser

Arg

Pro

270

Ala

Val

Tyr

Thr

Leu

350

Cys

Ser

Asp

Ser

Asn

His

Val

Thr

255

Glu

Lys

Ser

Lys

Ile

335

Pro

Leu

Asn

Ser

Arg

Thr

Thr

Phe

240

Pro

Val

Thr

Val

Cys

320

Ser

Pro

Val

Gly

Asp

400

Trp



405

410

415

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His

420

425

430

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly

435

<210> 26
<211>
<212>
<213>

DNA
<220>
<223>

<400> 26
gaggtgcagc

tcctgtgcag
ccagggaagg
gcagactccg
ctgcaaatga
ccgtattttg
ggcccatcgg
ctgggctgcc
gccctgacca
ctcagcagcg
gtgaatcaca
aaaactcaca
ctcttccccc
gtggtggtesg
gtggaggtgc
gtggtcagcg

aaggtctcca

1335

tgttggagtc
cctctggatt
ggctggagtg
tgaagggccg
acagcctgag
actactgggg
tcttcccect
tggtcaagga
gcggegtgcea
tggtgaccgt
agcccagcaa
catgcccacc
caaaacccaa
acgtgagcca
ataatgccaa
tcctcaccgt

acaaagccct

440

Artificial Sequence

tgggggaggc

cacctttagc
ggtctcatct
gttcaccatc
agccgaagac
ccagggaacc
ggcaccctcc
ctacttcccc
caccttcccg
gccctccage
caccaaggtg
gtgcccagca
ggacaccctc
cgaagaccct
gacatgcccg
cctgcaccag

cccagccccc

Synthetic nucleotide sequence

ttggtacagc
agtttttcga
attagtggta
tccagagaca
acggccgtat
ctggtcaccg
tccaagagca
gaaccggtga
gctgtcctac
agcttgggca
gacaagaaag
cctgaactcc
atgatctccc
gaggtcaagt
cgggaggasc
gactggctga

atcgagaaaa

445

ctggggggtc
tgagctgggt
gttcgggtac
attccaagaa
attactgtgc
tctcgagtgc
cctctggges
cggtgtcgtg
agtcctcagg
cccagaccta
ttgagcccaa
tggggggacc
ggacccctga
tcaactggta
agtacaacag
atggcaagga

ccatctccaa

cctgagactc
ccgccaggcect
cacatactac
cacgctgtat
gagaccgttt
gtcgaccaag
cacagcggcc
gaactcaggc
actctactcc
catctgcaac
atcttgtgac
gtcagtcttc
ggtcacatgc
cgtggacggc
cacgtaccgt
gtacaagtgc

agccaaaggg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



cagccccgag
caggtcagcc
gagagcaatg
ggctccttcet
gtcttctcat
tccctgtccc
<210>
<211>

<212>
<213>

27
445
PRT
Arti

<220>
<223>
<400> 27

Glu Val Gln
1

Ser Leu Arg

Met Ser

35

Ser

Ser Ile

50

Ser

Lys
65

Gly Arg

Leu Gln Met

Ala Lys Pro

Thr Val Ser

115

aaccacaggt gtacaccctg
tgacctgcct ggtcaaaggc
ggcagccgga gaacaactac
tcctctatag caagctcacc
gctccgtgat gcatgaggct

ccgga

ficial Sequence

Leu Leu Glu Ser Gly

Leu Ser Ala Ala

20

Cys

Val Gln Ala

40

Trp Arg

Ser
55

Ser Gly Ser Gly

Phe Thr Ile

70

Ser Arg

Ser Leu Ala

85

Asn Arg

Phe
100

Pro Tyr Phe Asp

Ser Ala Ser Thr Lys

120

cccccatccc
ttctatccca
aagaccacgc
gtggacaaga

ctgcacaacc

Synthetic peptide sequence

Gly Gly Leu

10

Ser Phe

25

Gly

Pro Gly Lys

Thr Thr Tyr

Ser
75

Asp Asn

Glu Asp Thr

90

Tyr
105

Trp Gly

Gly Pro Ser

gggaggagat
gcgacatcgc
ctcccgtgcet

gcaggtggca

actacacgca

Val Gln Pro

Thr Phe Ser

30

Leu Glu

45

Gly

Tyr Ala

60

Asp

Lys Asn Thr

Ala Val Tyr

Thr
110

Gln Gly

Val Phe

125

Pro

gaccaagaac
cgtggagtgg
ggactccgac

gcaggggaac

gaagagcctc

Gly
15

Gly

Ser Phe

Trp Val

Ser Val

Leu Tyr

80

Tyr
95

Cys

Leu Val

Leu Ala

1080

1140

1200

1260

1320

1335



Pro

Val

145

Ala

Gly

Gly

Lys

Cys

225

Leu

Glu

Lys

Lys

Leu

305

Lys

Lys

Ser

130

Lys

Leu

Leu

Thr

Val

210

Pro

Phe

Val

Phe

Pro

290

Thr

Val

Ala

Ser

Asp

Thr

Tyr

Gln

195

Asp

Pro

Pro

Thr

Asn

275

Arg

Val

Ser

Lys

Lys

Tyr

Ser

Ser

180

Thr

Lys

Cys

Pro

Cys

260

Trp

Glu

Leu

Asn

Gly

Ser

Phe

Gly

165

Leu

Tyr

Lys

Pro

Lys

245

Val

Tyr

Leu

His

Lys

325

Gln

Thr

Pro

150

Val

Ser

Ile

Val

Ala

230

Pro

Val

Val

Leu

Gln

310

Ala

Pro

Ser

135

Glu

His

Ser

Cys

Glu

215

Pro

Lys

Val

Asp

Gln

295

Asp

Leu

Arg

Gly

Pro

Thr

Val

Asn

200

Pro

Glu

Asp

Asp

Gly

280

Gly

Trp

Pro

Glu

Gly

Val

Phe

Val

185

Val

Lys

Leu

Thr

Val

265

Val

Ser

Leu

Ala

Pro

Thr

Thr

Pro

170

Thr

Asn

Ser

Leu

Leu

250

Ser

Glu

Thr

Asn

Pro

330

Gln

Ala

Val

155

Ala

Val

His

Cys

Gly

235

Met

His

Val

Tyr

Gly

315

Ile

Val

Ala

140

Ser

Val

Pro

Lys

Asp

220

Gly

Ile

Glu

His

Arg

300

Lys

Glu

Tyr

Leu

Trp

Leu

Ser

Pro

205

Arg

Pro

Ser

Asp

Asn

285

Val

Glu

Lys

Thr

Gly

Asn

Gln

Ser

190

Ser

Thr

Ser

Arg

Pro

270

Ala

Val

Tyr

Thr

Leu

Cys

Ser

Ser

175

Ser

Asn

His

Val

Thr

255

Glu

Lys

Ser

Lys

Ile

335

Pro

Leu

Gly

160

Ser

Leu

Thr

Thr

Phe

240

Pro

Val

Thr

Val

Cys

320

Ser

Pro



Glu
355

Ser Arg

Lys Gly Phe

370

Gln
385

Pro Glu

Gly Ser Phe

Gln Gln Gly

Asn His Tyr

435

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

28
1335
DNA

<220>

<223>

<400> 28

340

Glu Met

Pro

Tyr

Asn Asn

Thr

Ser

Tyr

Asn
360

Lys

Asp Ile

375

Lys Thr

390

Phe Leu

405

Asn Val

420

Thr Gln

Tyr

Phe

Lys

Ser Lys

Ser

Cys

Leu
440

Ser

Artificial Sequence

345

Gln Val Ser

Ala Val Glu

Thr Pro

395

Pro

Thr
410

Leu Val

Ser Val Met

425

Ser Leu Ser

Synthetic nucleotide sequence

gaggtgcagc tgttggagtc tgggggagge ttggtacagc

tcctgtgcag
ccagggaagg
gcagactccg
ctgcaaatga
ccgtattttg
ggcccatcgg
ctgggctgcc

gccctgacca

cctctggatt
ggctggagtg
tgaagggccg
acagcctgag
actactgggg
tcttcccect

tggtcaagga

gcggegtgcea

cacctttagc
ggtctcatct
gttcaccatc
agccgaagac
ccagggaacc
ggcaccctcc
ctacttcccc

caccttcccg

agtttttcga
attagtggta
tccagagaca
acggccgtat
ctggtcaccg
tccaagagca
gaaccggtga

gctgtcctac

350

Thr
365

Leu Cys

Trp Glu Ser

380

Val Leu Asp

Asp Lys Ser

Glu Ala

430

His

Pro Gly

445

ctggggggtc
tgagctgggt
gttcgggtac
attccaagaa
attactgtgc
tctcgagtgc
cctctggggs
cggtgtcgtg

agtcctcagg

Leu Val

Asn Gly

Ser Asp

400

Arg Trp
415

Leu His

cctgagactc
ccgccaggcect
cacatactac
cacgctgtat
gaaaccgttt
gtcgaccaag
cacagcggcc
gaactcaggc

actctactcc

60

120

180

240

300

360

420

480

540



ctcagcagcg
gtgaatcaca
cgcactcaca
ctcttccccc
gtggtggtesg
gtggaggtgc
gtggtcagcg
aaggtctcca
cagccccgag
caggtcagcc
gagagcaatg
ggctccttct
gtcttctcat
tccctgtctc
<210>
<211>

<212>
<213>

29
445
PRT

<220>
223>
<400> 29
Glu
1

Ser

Ser
35

Ser
50

tagtgaccgt
agcccagcaa
catgcccacc
caaaacccaa
acgtgagcca
ataatgccaa
tcctcaccgt
acaaagccct
aaccacaggt
tgacctgcct
ggcageegga
tcctctatag
gctccgtgat

cgggt

5

20

gccctccage
caccaaggtg
gtgcccagca
ggacaccctc
cgaagaccct
gacaaagccg
cctgcaccag
cccagccccc
gtacaccctg
ggtcaaaggc
gaacaactac
caagctcacc

gcatgaggct

Artificial Sequence

40

55

agcttgggca
gacaagaaag
cctgaactcc
atgatctccc
gaggtcaagt
cgggagctgc
gactggctga
atcgagaaaa
cccccatccc
ttctatccca
aagaccacgc
gtggacaaga

ctgcacaacc

Synthetic peptide sequence

Val Gln Leu Leu Glu Ser Gly Gly Gly Leu

10

Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe

25

Met Ser Trp Val Arg Gln Ala Pro Gly Lys

Ser Ile Ser Gly Ser Ser Gly Thr Thr Tyr

cccagaccta
ttgagcccaa
tggggggacc
ggacccctga
tcaactggta
tgcaggggag
atggcaagga
ccatctccaa
gggaggagat
gcgacatcgc
ctcccgtgcet
gcaggtggca

actacacgca

Val Gln

catctgcaac
atcttgtgac
gtcagtcttc
ggtcacatgc
cgtggacggc
cacgtaccgt
gtacaagtgc
agccaaaggg
gaccaagaac
cgtggagtgg
ggactccgac

gcaggggaac

gaagagcctc

Pro Gly Gly

15

Thr Phe Ser Ser Phe

30

Gly Leu
45

Tyr Ala
60

Glu Trp Val

Asp Ser Val

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1335



Lys

65

Leu

Ala

Thr

Pro

Val

145

Ala

Gly

Gly

Lys

Cys

225

Leu

Glu

Lys

Gly

Gln

Arg

Val

Ser

130

Lys

Leu

Leu

Thr

Val

210

Pro

Phe

Val

Phe

Arg

Met

Pro

Ser

115

Ser

Asp

Thr

Tyr

Gln

195

Asp

Pro

Pro

Thr

Asn

Phe

Asn

Phe

100

Ser

Lys

Tyr

Ser

Ser

180

Thr

Lys

Cys

Pro

Cys

260

Trp

Thr

Ser

85

Pro

Ala

Ser

Phe

Gly

165

Leu

Tyr

Lys

Pro

Lys

245

Val

Tyr

Ile

70

Leu

Tyr

Ser

Thr

Pro

150

Val

Ser

Ile

Val

Ala

230

Pro

Val

Val

Ser

Arg

Phe

Thr

Ser

135

Glu

His

Ser

Cys

Glu

215

Pro

Lys

Val

Asp

Arg

Ala

Asp

Lys

120

Gly

Pro

Thr

Val

Asn

200

Pro

Glu

Asp

Asp

Gly

Asp

Glu

Tyr

105

Gly

Gly

Val

Phe

Val

185

Val

Lys

Leu

Thr

Val

265

Val

Asn

Asp

90

Trp

Pro

Thr

Thr

Pro

170

Thr

Asn

Ser

Leu

Leu

250

Ser

Glu

Ser

75

Thr

Gly

Ser

Ala

Val

155

Ala

Val

His

Cys

Gly

235

Met

His

Val

Lys

Ala

Gln

Val

Ala

140

Ser

Val

Pro

Lys

Asp

220

Gly

Ile

Glu

His

Asn

Val

Gly

Phe

125

Leu

Trp

Leu

Ser

Pro

205

Arg

Pro

Ser

Asp

Asn

Thr

Tyr

Thr

110

Pro

Gly

Asn

Gln

Ser

190

Ser

Thr

Ser

Arg

Pro

270

Ala

Leu

Tyr

95

Leu

Leu

Cys

Ser

Ser

175

Ser

Asn

His

Val

Thr

255

Glu

Lys

Tyr

80

Cys

Val

Ala

Leu

Gly

160

Ser

Leu

Thr

Thr

Phe

240

Pro

Val

Thr



275 280 285

Lys Pro Arg Glu Leu Leu Gln Gly Ser Thr Tyr Arg Val Val Ser Val
290 295 300

Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu Tyr Lys Cys
305 310 315 320

Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys Thr Ile Ser
325 330 335

Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr Leu Pro Pro
340 345 350

Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr Cys Leu Val
355 360 365

Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu Ser Asn Gly
370 375 380

Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu Asp Ser Asp
385 390 395 400

Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp
405 410 415

Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His
420 425 430

Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly
435 440 445

<210> 30

<211> 1335

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic nucleotide sequence

<400> 30
gaggtgcagc tgttggagtc tgggggagge ttggtacagc ctggggggtc cctgagactc 60



tcctgtgcag
ccagggaagg
gcagactccg
ctgcaaatga
ccgtattttg
ggcccatcgg
ctgggctgcc
gccctgacca
ctcagcagcg
gtgaatcaca
cgcactcaca
ctcttccccc
gtggtggtesg
gtggaggtgc
gtggtcagcg
aaggtctcca
cagccccgag
caggtcagcc
gagagcaatg
ggctccttct
gtcttctcat
tccctgtccc
<210>
<211>

<212>
<213>

31
215
PRT

<220>

<223>

<400> 31

cctctggatt
ggctggagtg
tgaagggccg
acagcctgag
actactgggg
tcttcccect
tggtcaagga
gcggegtgcea
tagtgaccgt
agcccagcaa
catgcccacc
caaaacccaa
acgtgagcca
ataatgccaa
tcctcaccgt
acaaagccct
aaccacaggt
tgacctgcct
ggcagecgga
tcctctatag
gctccgtgat

ccgga

cacctttagc
ggtctcatct
gttcaccatc
agccgaagac
ccagggaacc
ggcaccctcc
ctacttcccc
caccttcccg
gccctccage
caccaaggtg
gtgcccagca
ggacaccctc
cgaagaccct
gacaaagccg
cctgcaccag
cccagccccc
gtacaccctg
ggtcaaaggc
gaacaactac
caagctcacc

gcatgaggct

Artificial Sequence

Synthetic peptide sequence

agtttttcga
attagtggta
tccagagaca
acggccgtat
ctggtcaccg
tccaagagca
gaaccggtga
gctgtcctac
agcttgggca
gacaagaaag
cctgaactcc
atgatctccc
gaggtcaagt
cgggagctgc
gactggctga
atcgagaaaa
cccccatccc
ttctatccca
aagaccacgc
gtggacaaga

ctgcacaacc

tgagctgggt
gttcgggtac
attccaagaa
attactgtgc
tctcgagtgc
cctctggggs
cggtgtcgtg
agtcctcagg
cccagaccta
ttgagcccaa
tggggggacc
ggacccctga
tcaactggta
tgcaggggag
atggcaagga
ccatctccaa
gggaggagat
gcgacatcgc
ctcccgtgcect
gcaggtggca

actacacgca

ccgccaggcect
cacatactac
cacgctgtat
gagaccgttt
gtcgaccaag
cacagcggcc
gaactcaggc
actctactcc
catctgcaac
atcttgtgac
gtcagtcttc
ggtcacatgc
cgtggacggc
cacgtaccgt
gtacaagtgc
agccaaaggg
gaccaagaac
cgtggagtgg
ggactccgac

gcaggggaac

gaagagcctc

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1335



Glu

Glu

Phe

Ile

Gly

65

Pro

Pro

Ala

Gly

Ala

145

Gln

Ser

Tyr

Ser

Ile

Arg

Leu

Tyr

50

Ser

Glu

Thr

Pro

Thr

130

Lys

Glu

Ser

Ala

Phe

Val

Ala

Ala

35

Tyr

Gly

Asp

Phe

Ser

115

Ala

Val

Ser

Thr

Cys

195

Asn

Leu

Thr

20

Trp

Ala

Ser

Phe

Gly

100

Val

Ser

Gln

Val

Leu

180

Glu

Arg

Thr

Leu

Tyr

Ser

Gly

Ala

85

Gln

Phe

Val

Trp

Thr

165

Thr

Val

Gly

Gln

Ser

Gln

Ser

Thr

70

Val

Gly

Ile

Val

Lys

150

Glu

Leu

Thr

Glu

Ser

Cys

Gln

Arg

55

Asp

Tyr

Thr

Phe

Cys

135

Val

Gln

Ser

His

Cys

Pro

Arg

Lys

40

Ala

Phe

Tyr

Lys

Pro

120

Leu

Asp

Asp

Cys

Gln
200

Gly

Ala

25

Pro

Thr

Thr

Cys

Val

105

Pro

Leu

Asn

Ser

Ala
185

Thr

10

Ser

Gly

Gly

Leu

Gln

90

Glu

Ser

Asn

Ala

Lys

170

Asp

Leu

Leu

Gln

Gln

Ile

Thr

75

Gln

Ile

Asp

Asn

Leu

155

Asp

Tyr

Ser

Ser

Ser

Ala

Pro

60

Ile

Thr

Lys

Glu

Phe

140

Gln

Ser

Glu

Ser

Leu

Val

Pro

45

Asp

Ser

Gly

Arg

Gln

125

Tyr

Ser

Thr

Lys

Pro
205

Ser

Ser

30

Arg

Arg

Arg

Arg

Thr

110

Leu

Pro

Gly

Tyr

His

190

Val

Pro

15

Ser

Leu

Phe

Leu

Ile

95

Val

Lys

Arg

Asn

Ser

175

Lys

Thr

Gly

Ser

Leu

Ser

Glu

80

Pro

Ala

Ser

Glu

Ser

160

Leu

Val

Lys



210

<210> 32

<211> 645
<212> DNA
<213>

<220>
<223>

<400> 32
gaaattgtgt

ctctcctgca
cctggccagg
gacaggttca
cctgaagatt
caagggacca
ccatctgatg
tatcccagag
caggagagtg
acgctgagct
ggcctgagcet
<210> 33

<211> 91

<212> PRT

<213>

<400> 33

taacgcagtc

gggccagtca
ctcccaggcect
gtggcagtgg
ttgcagtgta
aggtggaaat
agcagttgaa
aggccaaagt
tcacagagca
gcgcagacta

cgcccgtcac

Homo sapiens

215

Artificial Sequence

tccaggcacc
gagtgttagc
cctcatctat
gtctgggaca
ttactgtcag
Caaacgaact
atctggaact
acagtggaag
ggacagcaag
cgagaaacac

aaagagcttc

Synthetic nucleotide sequence

ctgtctttgt
agcagctttt
tatgcatcca
gacttcactc
cagacgggtc
gtggctgcac
gcctctgttg
gtggataacg
gacagcacct

aaagtctacg

aacCaggggag

ctccagggga

tagcctggta
gcagggccac
tcaccatcag
gtattccgcc
catctgtctt
tgtgcctgcet
ccctccaatc
acagcctcag
cctgcgaagt

agtgt

aagagccacc
ccagcagaaa
tggcatccca
cagactggag
gacgttcggc
catcttcccg
gaataacttc
gggtaactcc
cagcaccctg

cacccatcag

Glu Val Pro Gln Leu Thr Asp Leu Ser Phe Val Asp Ile Thr Asp Ser

1

5

10

15

Ser Ile Gly Leu Arg Trp Thr Pro Leu Asn Ser Ser Thr Ile Ile Gly

20

25

30

Tyr Arg Ile Thr Val Val Ala Ala Gly Glu Gly Ile Pro Ile Phe Glu

35

40

45

60

120

180

240

300

360

420

480

540

600

645



Asp Phe Val Asp Ser Ser Val Gly Tyr Tyr

50

55

Pro Gly Ile Asp Tyr Asp Ile Ser Val Ile

65

70

Glu Ser Ala Pro Thr Thr Leu Thr Gln Gln

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

<220>
<223>

<400>

34
374
PRT

85

Artificial Sequence

Synthetic peptide sequence

34

Val val Thr

1

Pro

Asp

Gly

Phe

65

Val

Glu

Ser

Asp

Ile

Asn

50

Asp

Lys

Val

Ile

Thr

Thr

35

Ser

Asn

Asp

Pro

Gly
115

Gln

Gly

20

Gly

Leu

Leu

Asp

Gln

100

Leu

Leu

Val

Tyr

Glu

Ser

Lys

85

Leu

Arg

Ser

Leu

Arg

Glu

Pro

70

Glu

Thr

Trp

Pro

Ala

Ile

Val

55

Gly

Ser

Asp

Thr

Pro

Val

Thr

40

Val

Leu

Val

Leu

Pro
120

Thr

Ser

25

Thr

His

Glu

Pro

Ser

105

Leu

90

Asn

10

Trp

Thr

Ala

Tyr

Ile

90

Phe

Asn

Thr Val Thr Gly Leu Glu

60

Thr Leu Ile Asn Gly Gly

75

Thr

Leu

Glu

Pro

Asp

Asn

75

Ser

Val

Ser

His

Arg

Thr

Gln

60

Val

Asp

Asp

Ser

Leu

Ser

Asn

45

Ser

Ser

Thr

Ile

Thr
125

Glu

Thr

30

Gly

Ser

Val

Ile

Thr

110

Ile

Ala

15

Thr

Gln

Cys

Tyr

Ile

95

Asp

Ile

80

Asn

Pro

Gln

Thr

Thr

80

Pro

Ser

Gly



Tyr

Asp

145

Pro

Glu

Thr

Trp

Ser

225

Ser

Val

Arg

Ser

Ala

305

Gly

Leu

Arg

130

Phe

Gly

Ser

Asp

Ala

210

Pro

Asp

Val

Gly

Asp

290

Thr

Arg

Thr

Ile

Val

Ile

Ala

Leu

195

Pro

Val

Asn

Ser

Arg

275

Ile

Ile

Pro

Asn

Thr

Asp

Asp

Pro

180

Arg

Pro

Lys

Ala

Val

260

Gln

Thr

Thr

Arg

Leu
340

Val

Ser

Tyr

165

Thr

Phe

Pro

Asn

Val

245

Ser

Lys

Ala

Gly

Glu

325

Thr

Val

Ser

150

Asp

Thr

Thr

Ser

Glu

230

Val

Ser

Thr

Asn

Tyr

310

Asp

Pro

Ala

135

Val

Ile

Leu

Asn

Ile

215

Glu

Leu

Val

Gly

Ser

295

Arg

Arg

Gly

Ala

Gly

Ser

Thr

Ile

200

Asp

Asp

Thr

Tyr

Leu

280

Phe

Ile

Val

Thr

Gly

Tyr

Val

Gln

185

Gly

Leu

Val

Asn

Glu

265

Asp

Thr

Arg

Pro

Glu
345

Glu

Tyr

Ile

170

Gln

Pro

Thr

Ala

Leu

250

Gln

Ser

Val

His

His

330

Tyr

Gly

Thr

155

Thr

Thr

Asp

Asn

Glu

235

Leu

His

Pro

His

His

315

Ser

Val

Ile

140

Val

Leu

Ala

Thr

Phe

220

Leu

Pro

Glu

Thr

Trp

300

Pro

Arg

Val

Pro

Thr

Ile

Val

Met

205

Leu

Ser

Gly

Ser

Gly

285

Ile

Glu

Asn

Ser

Ile

Gly

Asn

Pro

190

Arg

Val

Ile

Thr

Thr

270

Ile

Ala

His

Ser

Ile
350

Phe

Leu

Gly

175

Pro

Val

Arg

Ser

Glu

255

Pro

Asp

Pro

Phe

Ile

335

Val

Glu

Glu

160

Gly

Pro

Thr

Tyr

Pro

240

Tyr

Leu

Phe

Arg

Ser

320

Thr

Ala



Leu Asn Gly Arg Glu Glu Ser Pro Leu Leu Ile Gly Arg Ser Arg Ser

355

His His His His His His

370

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

<220>
<223>

<400>

35
374
PRT

Artificial Sequence

360

Synthetic peptide sequence

35

Val val Thr

1

Pro

Asp

Gly

Phe

65

Val

Glu

Ser

Tyr

Asp

Ile

Tyr

50

Asp

Lys

Val

Ile

Arg
130

Thr

Thr

35

Ser

Asn

Asp

Pro

Gly

115

Ile

Pro

Gly

20

Gly

Leu

Leu

Asp

Gln

100

Leu

Thr

Leu

Val

Tyr

Glu

Ser

Lys

85

Leu

Arg

Val

Ser

Leu

Arg

Glu

Pro

70

Glu

Thr

Trp

Val

Pro

Thr

Ile

Val

55

Gly

Ser

Asp

Thr

Ala
135

Pro

Val

Thr

40

Val

Leu

Val

Leu

Pro

120

Ala

Thr

Ser

25

Thr

His

Glu

Pro

Ser

105

Leu

Gly

Asn

10

Trp

Thr

Ala

Tyr

Ile

90

Phe

Asn

Glu

Leu

Glu

Pro

Asp

Asn

75

Ser

Val

Ser

Gly

His

Arg

Thr

Gln

60

Val

Asp

Asp

Ser

Ile
140

365

Leu

Ser

Asn

45

Ser

Ser

Thr

Ile

Thr

125

Pro

Glu

Thr

30

Gly

Ser

Val

Ile

Thr

110

Ile

Ile

Thr

15

Thr

Gln

Cys

Tyr

Ile

95

Asp

Ile

Phe

Asn

Pro

Gln

Thr

Thr

80

Pro

Ser

Gly

Glu



Asp

145

Pro

Glu

Thr

Trp

Ser

225

Ser

Val

Arg

Ser

Ala

305

Gly

Leu

Phe

Gly

Ser

Asp

Ala

210

Pro

Asp

Val

Gly

Asp

290

Thr

Arg

Thr

Val

Ile

Ala

Leu

195

Pro

Val

Asn

Ser

Arg

275

Ile

Ile

Pro

Asn

Asp

Asp

Pro

180

Arg

Pro

Lys

Ala

Val

260

Gln

Thr

Thr

Arg

Leu
340

Ser

Tyr

165

Thr

Phe

Pro

Asn

Val

245

Ser

Lys

Ala

Gly

Glu

325

Thr

Ser

150

Asp

Thr

Thr

Ser

Glu

230

Val

Ser

Thr

Asn

Tyr

310

Asp

Pro

Val

Ile

Leu

Asn

Ile

215

Glu

Leu

Val

Gly

Ser

295

Arg

Arg

Gly

Gly

Ser

Thr

Ile

200

Asp

Asp

Thr

Tyr

Leu

280

Phe

Ile

Val

Thr

Tyr

Val

Gln

185

Gly

Leu

Val

Asn

Glu

265

Asp

Thr

Arg

Pro

Glu
345

Tyr

Ile

170

Gln

Pro

Thr

Ala

Leu

250

Gln

Ser

Val

His

Pro

330

Tyr

Thr

155

Thr

Thr

Asp

Asn

Glu

235

Leu

His

Pro

His

His

315

Ser

Val

Val

Leu

Ala

Thr

Phe

220

Leu

Pro

Glu

Thr

Trp

300

Pro

Arg

Val

Thr

Ile

Val

Met

205

Leu

Ser

Gly

Ser

Gly

285

Ile

Glu

Asn

Ser

Gly

Asn

Pro

190

Arg

Val

Ile

Thr

Thr

270

Ile

Ala

His

Ser

Ile
350

Leu

Gly

175

Pro

Val

Arg

Ser

Glu

255

Pro

Asp

Pro

Met

Ile

335

Val

Glu

160

Gly

Pro

Thr

Tyr

Pro

240

Tyr

Leu

Phe

Arg

Ser

320

Thr

Ala



Leu Asn Gly Arg Glu Glu Ser Pro Leu Leu Ile Gly Arg Ser Arg Ser

355

His His His His His His

370

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

<220>
<223>

<400>

36
374
PRT

Artificial Sequence

360

Synthetic peptide sequence

36

Val val Thr

1

Pro

Asp

Gly

Phe

65

Val

Glu

Ser

Tyr

Asp

Ile

Thr

50

Glu

Lys

Val

Ile

Arg
130

Thr

Thr

35

Ala

Asn

Asp

Pro

Gly

115

Ile

Pro

Gly

20

Gly

Leu

Leu

Asp

Gln

100

Leu

Thr

Leu

Val

Tyr

Glu

Asn

Lys

85

Leu

Arg

Val

Ser

Leu

Arg

Glu

Pro

70

Glu

Thr

Trp

Val

Pro

Thr

Ile

Val

55

Gly

Ser

Asp

Thr

Ala
135

Pro

Val

Thr

40

Val

Leu

Ala

Leu

Pro

120

Ala

Thr

Ser

25

Thr

His

Glu

Pro

Ser

105

Leu

Gly

Asn

10

Trp

Thr

Ala

Tyr

Ile

90

Phe

Asn

Glu

Leu

Glu

Pro

Asp

Asn

75

Ser

Val

Ser

Gly

His

Arg

Thr

Gln

60

Val

Asp

Asp

Ser

Ile
140

365

Leu

Ser

Asn

45

Ser

Ser

Thr

Ile

Thr

125

Pro

Glu

Thr

30

Gly

Ser

Val

Val

Thr

110

Ile

Ile

Ala

15

Thr

Gln

Cys

Tyr

Ile

95

Asp

Ile

Phe

Asn

Pro

Gln

Thr

Thr

80

Pro

Ser

Gly

Glu



Asp

145

Pro

Glu

Thr

Trp

Ser

225

Ser

Leu

Arg

Ser

Ala

305

Gly

Leu

Val

Phe

Gly

Ser

Asp

Ala

210

Pro

Asp

Val

Gly

Asp

290

Pro

Arg

Thr

Asn

Val

Ile

Ala

Leu

195

Pro

Val

Asn

Ser

Arg

275

Val

Ile

Pro

Asn

Gly
355

Asp

Asp

Pro

180

Arg

Pro

Lys

Ala

Val

260

Gln

Thr

Thr

Arg

Leu

340

Arg

Ser

Tyr

165

Thr

Phe

Pro

Asn

Val

245

Ser

Lys

Ala

Gly

Gln

325

Asn

Glu

Ser

150

Asp

Thr

Thr

Ser

Glu

230

Val

Ser

Thr

Asn

Tyr

310

Asp

Pro

Glu

Val

Ile

Leu

Asn

Ile

215

Glu

Leu

Val

Gly

Ser

295

Ile

Arg

Gly

Ser

Gly

Ser

Thr

Ile

200

Glu

Asp

Thr

Tyr

Leu

280

Phe

Ile

Val

Thr

Pro
360

Tyr

Val

Gln

185

Gly

Leu

Val

Asn

Glu

265

Asp

Thr

Arg

Pro

Glu

345

Pro

Tyr

Ile

170

Gln

Pro

Thr

Ala

Leu

250

Gln

Ser

Val

His

Pro

330

Tyr

Leu

Thr

155

Thr

Thr

Asp

Asn

Glu

235

Leu

His

Pro

His

His

315

Ser

Ile

Ile

Val

Leu

Ala

Thr

Leu

220

Leu

Pro

Glu

Thr

Trp

300

Ala

Arg

Val

Gly

Thr

Ile

Val

Met

205

Leu

Ser

Gly

Ser

Gly

285

Val

Glu

Asn

Thr

Arg
365

Gly

Asn

Pro

190

Arg

Val

Ile

Thr

Ile

270

Phe

Ala

His

Ser

Ile

350

Ser

Leu

Gly

175

Pro

Val

Arg

Ser

Glu

255

Pro

Asp

Pro

Ser

Ile

335

Ile

Arg

Glu

160

Gly

Pro

Thr

Tyr

Pro

240

Tyr

Leu

Ser

Arg

Ala

320

Thr

Ala

Ser



His His His His His His

370

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

<220>
<223>

<400>

37
107
PRT

Artificial Sequence

Synthetic peptide sequence

37

Arg Thr Val Ala

1

Gln

Tyr

Ser

Thr

65

Lys

Pro

Leu

Pro

Gly

50

Tyr

His

Val

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

<220>
<223>

<400>

Lys Ser
20

Arg Glu
35

Asn Ser

Ser Leu

Lys Vval

Thr Lys
100

38
106
PRT

Ala

Gly

Ala

Gln

Ser

Tyr

85

Ser

Pro

Thr

Glu

Ser

70

Ala

Phe

Ser

Ala

Val

Ser

55

Thr

Cys

Asn

Artificial Sequence

Val

Ser

Gln

40

Val

Leu

Glu

Arg

Phe

Val

25

Trp

Thr

Thr

Val

Gly
105

Synthetic peptide sequence

38

Ile
10

Val

Lys

Glu

Leu

Thr

90

Glu

Phe

Cys

Val

Gln

Ser

75

His

Cys

Pro

Leu

Asp
60

Lys

Gln

Pro

Leu

Asn

45

Ser

Ala

Gly

Ser

Asn

30

Ala

Lys

Asp

Leu

Asp

15

Asn

Leu

Asp

Tyr

Ser
95

Glu

Phe

Gln

Ser

Glu

80

Ser



Gly

Glu

Phe

Val

Lys

65

Ser

Glu

Gln

Glu

Tyr

Lys

50

Tyr

His

Lys

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

<220>
<223>

<400>

Pro Lys

Leu Gln
20

Pro Gly
35

Ala Gly

Ala Ala

Arg Ser

Thr Val
100

39
5
PRT

Ala

Ala

Ala

Val

Ser

Tyr

85

Ala

Asn

Asn

Val

Glu

Ser

70

Ser

Pro

Pro

Lys

Thr

Thr

55

Tyr

Cys

Thr

Artificial Sequence

Thr

Ala

Val

40

Thr

Leu

Gln

Glu

Val

Thr

25

Ala

Lys

Ser

Val

Cys
105

Synthetic peptide sequence

39

Leu Leu Gln Gly Gly

1

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

<220>
<223>

<400>

40
4
PRT

5

Artificial Sequence

Synthetic peptide sequence

40

Leu Leu Gln Gly

1

Thr

10

Leu

Trp

Pro

Leu

Thr

90

Ser

Leu

Val

Lys

Ser

Thr

75

His

Phe

Cys

Ala

Lys

60

Pro

Glu

Pro

Leu

Asp

45

Gln

Glu

Gly

Pro

Ile

30

Gly

Ser

Gln

Ser

Ser

15

Ser

Ser

Asn

Trp

Thr
95

Ser

Asp

Pro

Asn

Lys

80

Val



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

<220>
<223>

<400>

41

6

PRT

Artificial Sequence

Synthetic peptide sequence

41

Leu Ser Leu Ser Gln Gly

1

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

<220>
<223>

<400>

5

42

8

PRT

Artificial Sequence

Synthetic peptide sequence

42

Gly Gly Gly Leu Leu Gln Gly Gly

1

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

<220>
<223>

<400>

5

43

5

PRT

Artificial Sequence

Synthetic peptide sequence

43

Gly Leu Leu Gln Gly

1

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

<220>
<223>

<400>

5

44
10
PRT
Artificial Sequence

Synthetic peptide sequence

44



Gly Ser Pro Leu Ala Gln Ser His Gly Gly
1 5 10

<210> 45

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide sequence

<400> 45

Gly Leu Leu Gln Gly Gly Gly
1 5

<210> 46

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide sequence

<400> 46

Gly Leu Leu Gln Gly Gly
1 5

<21e> 47

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide sequence

<400> 47

Gly Leu Leu Gln
1

<21e> 48

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide sequence



<400> 48

Leu Leu Gln Leu Leu Gln Gly Ala
1 5

<210> 49

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide sequence

<400> 49

Leu Leu Gln Gly Ala
1 5

<210> 50

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide sequence

<400> 50

Leu Leu Gln Tyr Gln Gly Ala
1 5

<21e> 51

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide sequence

<400> 51

Leu Leu Gln Gly Ser Gly
1 5

<21e> 52

<211> 6

<212> PRT

<213> Artificial Sequence

<220>



<223> Synthetic peptide sequence
<400> 52

Leu Leu Gln Tyr Gln Gly
1 5

<210> 53

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide sequence

<400> 53

Leu Leu Gln Leu Leu Gln Gly
1 5

<210> 54

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide sequence

<400> 54

Ser Leu Leu Gln Gly
1 5

<210> 55

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic peptide sequence

<400> 55

Leu Leu Gln Leu Gln
1 5

<21e> 56

<211> 6

<212> PRT

<213> Artificial Sequence



<220>
<223>

<400>

Synthetic peptide sequence

56

Leu Leu Gln Leu Leu Gln

1

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

<220>
<223>

<400>

5

57

5

PRT

Artificial Sequence

Synthetic peptide sequence

57

Leu Leu Gln Gly Arg

1

5



