SEQUENCE LISTING
<110> NOVARTIS AG

<120> CRYSTALLINE FORMS OF 5-BROMO-2,6-DI(1H-PYRAZOL-1-YL)
PYRIMIDIN-4-AMINE AND NEW SALTS

<130> PATO57643

<140>
<141>

<150> PCT/CN2017/086624
<151> 2017-05-31

<160> 63
<170> PatentIn version 3.5

<210> 1

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 1
Thr Tyr Trp Met His
1 5

<210> 2

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 2
Asn Ile Tyr Pro Gly Thr Gly Gly Ser Asn Phe Asp Glu Lys Phe Lys
1 5 10 15

Asn

<210> 3
<211> 8
<212> PRT



<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 3
Trp Thr Thr Gly Thr Gly Ala Tyr
1 5

<210> 4

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 4
Gly Tyr Thr Phe Thr Thr Tyr
1 5

<210> 5

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 5
Tyr Pro Gly Thr Gly Gly
1 5

<210> 6

<211> 117

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 6
Glu Vval Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Glu
1 5 10 15

Ser Leu Arg Ile Ser Cys Lys Gly Ser Gly Tyr Thr Phe Thr Thr Tyr



His
35

Trp Met

Gly Asn Ile

50

Lys Asn

65

Arg

Met Glu Leu

Thr Arg Trp

Val Thr Val

115

<210> 7
<211> 351
<212> DNA

20

Trp Val Ar

Tyr Pro Gl

Val Thr Il

70

Ser Le

85

Ser

Thr
100

Thr G1

Ser Ser

Ala
40

g Gln

y Thr
55

Gly
e Thr Ala
Ser

u Arg

y Thr Gly

<213> Artificial Sequence

<220>

25

Thr Gly GIln

Gly Ser Asn

Ser
75

Asp Lys

Glu Asp Thr

90

Ala
105

Tyr Trp

30

Leu Glu

45

Gly

Phe
60

Asp Glu

Thr Ser Thr

Ala Val Tyr

Gly Gln Gly

110

<223> Description of Artificial Sequence: Synthetic

polyn

<400> 7
gaggtgcagc

agctgtaaag
accggtcaag
gacgagaagt
atggaactgt
accggcacag
<210> 8

<211> 443
<212> PRT

ucleotide

tggtgcagtc
gttcaggcta
gcctcgagtg
ttaagaatag
ctagcctgag

gcgcctactg

aggcgecgaa
caccttcact
gatgggtaat
agtgactatc

atcagaggac

gggtcaaggc

<213> Artificial Sequence

gtgaagaagc
acctactgga
atctaccccg
accgccgata
accgccgtct

actaccgtga

ccggegagtc
tgcactgggt
geaccggegs
agtctactag
actactgcac

ccgtgtctag

Trp Met

Lys Phe

Ala Tyr

80

Tyr
95

Cys

Thr Thr

actgagaatt
ccgccaggcet
ctctaacttc
caccgcctat
taggtggact

C

60

120

180

240

300

351



<220>
<223> Description of Artificial
polypeptide

<400> 8
Glu Val Gln Leu

1

Ser

Trp

Gly

Lys

65

Met

Thr

Val

Ala

Leu

145

Gly

Ser

Leu

Met

Asn

50

Asn

Glu

Arg

Thr

Pro

130

Val

Ala

Gly

Arg

His

35

Ile

Arg

Leu

Trp

Val

115

Cys

Lys

Leu

Leu

Ile

20

Trp

Tyr

Val

Ser

Thr

100

Ser

Ser

Asp

Thr

Tyr
180

Val

5

Ser

Val

Pro

Thr

Ser

85

Thr

Ser

Arg

Tyr

Ser

165

Ser

Gln

Cys

Arg

Gly

Ile

70

Leu

Gly

Ala

Ser

Phe

150

Gly

Leu

Ser

Lys

Gln

Thr

55

Thr

Arg

Thr

Ser

Thr

135

Pro

Val

Ser

Gly

Gly

Ala

40

Gly

Ala

Ser

Gly

Thr

120

Ser

Glu

His

Ser

Sequence: Synthetic

Ala

Ser

25

Thr

Gly

Asp

Glu

Ala

105

Lys

Glu

Pro

Thr

Val
185

Glu

10

Gly

Gly

Ser

Lys

Asp

90

Tyr

Gly

Ser

Val

Phe

170

Val

Val Lys

Tyr Thr

Gln Gly

Asn Phe
60

Ser Thr
75

Thr Ala

Trp Gly

Pro Ser

Thr Ala

140

Thr Val
155

Pro Ala

Thr Val

Lys

Phe

Leu

45

Asp

Ser

Val

Gln

Val

125

Ala

Ser

Val

Pro

Pro

Thr

30

Glu

Glu

Thr

Tyr

Gly

110

Phe

Leu

Trp

Leu

Ser
190

Gly
15

Thr

Trp

Ala

Tyr

95

Thr

Pro

Gly

Asn

Gln

175

Ser

Glu

Tyr

Met

Phe

Tyr

80

Cys

Thr

Leu

Cys

Ser

160

Ser

Ser



Leu

Thr

Pro

225

Pro

Thr

Asn

Arg

Val

305

Ser

Lys

Glu

Phe

Glu

385

Phe

Gly

Lys

210

Cys

Pro

Cys

Trp

Glu

290

Leu

Asn

Gly

Glu

Tyr

370

Asn

Phe

Thr

195

Val

Pro

Lys

Val

Tyr

275

Glu

His

Lys

Gln

Met

355

Pro

Asn

Leu

Lys

Asp

Ala

Pro

Val

260

Val

Gln

Gln

Gly

Pro

340

Thr

Ser

Tyr

Tyr

Thr

Lys

Pro

Lys

245

Val

Asp

Phe

Asp

Leu

325

Arg

Lys

Asp

Lys

Ser
405

Tyr

Arg

Glu

230

Asp

Asp

Gly

Asn

Trp

310

Pro

Glu

Asn

Ile

Thr

390

Arg

Thr

Val

215

Phe

Thr

Val

Val

Ser

295

Leu

Ser

Pro

Gln

Ala

375

Thr

Leu

Cys

200

Glu

Leu

Leu

Ser

Glu

280

Thr

Asn

Ser

Gln

Val

360

Val

Pro

Thr

Asn

Ser

Gly

Met

Gln

265

Val

Tyr

Gly

Ile

Val

345

Ser

Glu

Pro

Val

Val

Lys

Gly

Ile

250

Glu

His

Arg

Lys

Glu

330

Tyr

Leu

Trp

Val

Asp
410

Asp

Tyr

Pro

235

Ser

Asp

Asn

Val

Glu

315

Lys

Thr

Thr

Glu

Leu

395

Lys

His

Gly

220

Ser

Arg

Pro

Ala

Val

300

Tyr

Thr

Leu

Cys

Ser

380

Ser

Lys

205

Pro

Val

Thr

Glu

Lys

285

Ser

Lys

Ile

Pro

Leu

365

Asn

Ser

Arg

Pro

Pro

Phe

Pro

Val

270

Thr

Val

Cys

Ser

Pro

350

Val

Gly

Asp

Trp

Ser

Cys

Leu

Glu

255

Gln

Lys

Leu

Lys

Lys

335

Ser

Lys

Gln

Gly

Gln
415

Asn

Pro

Phe

240

Val

Phe

Pro

Thr

Val

320

Ala

Gln

Gly

Pro

Ser

400

Glu



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

420

425

Tyr Thr Gln Lys Ser Leu Ser Leu Ser Leu Gly

435

<210> 9
<211> 1329
<212> DNA

440

<213> Artificial Sequence

<220>

430

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 9
gaggtgcagc

agctgtaaag
accggtcaag
gacgagaagt
atggaactgt
accggcacag
aagggcccgt
gccctegget
ggagccctga
tcgectgtcgt
aacgtggacc
ccaccgtgcc
ccaccgaagc
gtggacgtgt
gtgcacaacg
tccgtgctga

tccaacaagg

tggtgcagtc
gttcaggcta
gcctcgagtg
ttaagaatag
ctagcctgag
gcgcctactg
ccgtgttccc
gcctggtcaa
cctccggagt
cggtggtcac
acaagccttc
cgeccttgtcc
ccaaggacac
cacaggaaga
ccaaaaccaa
cggtgctgca

gacttcctag

aggcgccgaa
caccttcact
gatgggtaat
agtgactatc
atcagaggac
gggtcaaggc
cctggcacct
ggattacttc
gcacaccttc
ggtgccttca
caacactaag
cgcgecggag
tttgatgatt
tccggaggtg
gccgagggas
tcaggactgg

ctcaatcgaa

gtgaagaagc
acctactgga
atctaccccg
accgccgata
accgccgtct
actaccgtga
tgtagccgga
ccggagceccg
cccgctgtgce
tctagcctgg
gtggacaagc
ttcctcggceg
tcccgcaccc
cagttcaatt
gagcagttca
ctgaacggga

aagaccatct

ccggcgagtc
tgcactgggt
geaccggegs
agtctactag
actactgcac
ccgtgtctag
gcactagcga
tgaccgtgtc
tgcagagctc
gtaccaagac
gcgtcgaatc
gtccctcggt
ctgaagtgac
ggtacgtgga
actccactta
aggagtacaa

cgaaagccaa

actgagaatt
ccgccaggcect
ctctaacttc
caccgcctat
taggtggact
cgctagcact
atccaccgct
ctggaacagc
cgggctgtac
ctacacttgc
gaagtacggc
ctttctgttc
atgcgtggtc
tggcgtcgag
ccgecgtcegtg
gtgcaaagtg

gggacagccc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



cgggaacccc
tcattgactt
aacggccagc
ttcttcctct
agctgttctg
tccctggga
<210> 10
<211> 17
<212> PRT

<213>

<220>
<223>

aagtgtatac
gccttgtgaa
cggaaaacaa
actcgcggct

tgatgcatga

peptide

<400> 10

cctgccaccg
gggcttctac
ctacaagacc
gaccgtggat

agccctgcac

Artificial Sequence

agccaggaag aaatgactaa
ccatcggata tcgccgtgga
acccctccgg tgctggactc
aagagcagat ggcaggaggg

aaccactaca ctcagaagtc

Description of Artificial Sequence: Synthetic

gaaccaagtc
atgggagtcc
agacggatcc
aaatgtgttc

cctgtccctc

Lys Ser Ser Gln Ser Leu Leu Asp Ser Gly Asn Gln Lys Asn Phe Leu

1

Thr

<210> 11
<211> 7
<212> PRT

5

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

peptide

<400> 11

Trp Ala Ser Thr Arg Glu Ser

1

<210> 12
<211> 9
<212> PRT

5

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

peptide

10

Synthetic

Synthetic

15

1080

1140

1200

1260

1320

1329



<400>

12

Gln Asn Asp Tyr Ser Tyr Pro Tyr Thr

1

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

<220>
<223>

<400>

5

13

13

PRT

Artificial Sequence

Description of Artificial Sequence: Synthetic
peptide

13

Ser Gln Ser Leu Leu Asp Ser Gly Asn Gln Lys Asn Phe

1

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

<220>
<223>

<400>

5 10

14

3

PRT

Artificial Sequence

Description of Artificial Sequence: Synthetic
peptide

14

Trp Ala Ser

1

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

<220>
<223>

<400>

15

6

PRT

Artificial Sequence

Description of Artificial Sequence: Synthetic
peptide

15

Asp Tyr Ser Tyr Pro Tyr

1

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

<220>
<223>

5

16
113
PRT
Artificial Sequence

Description of Artificial Sequence: Synthetic



polypeptide

<400> 16
Glu Ile Val Leu Thr Gln
1 5

Glu Arg Ala Thr Leu Ser
20

Gly Asn Gln Lys Asn Phe
35

Ala Pro Lys Leu Leu Ile
50

Pro Ser Arg Phe Ser Gly
65 70

Ile Ser Ser Leu Gln Pro
85

Asp Tyr Ser Tyr Pro Tyr
100

Lys

<210> 17
<211> 339
<212> DNA

Ser

Cys

Leu

Tyr

55

Ser

Glu

Thr

<213> Artificial Sequence

<220>

Pro

Lys

Thr

40

Trp

Gly

Asp

Phe

Ala Thr Leu Ser Leu Ser
10

Ser Ser Gln Ser Leu Leu
25 30

Trp Tyr Gln Gln Lys Pro
45

Ala Ser Thr Arg Glu Ser
60

Ser Gly Thr Asp Phe Thr
75

Ile Ala Thr Tyr Tyr Cys
90

Gly Gln Gly Thr Lys Val
105 110

<223> Description of Artificial Sequence: Synthetic

polynucleotide

<400> 17

gagatcgtcc tgactcagtc acccgctacc
ctgagctgta aatctagtca gtcactgctg
tggtatcagc agaagcccgg taaagcccct
gaatcaggcg tgccctctag gtttagecggt

atctctagcc tgcagcccga ggatatcgcet

ctgagcctga gccctggcega
gatagcggta atcagaagaa
aagctgctga tctactgggc
agcggtagtg gcaccgactt

acctactact gtcagaacga

Pro Gly
15

Asp Ser

Gly Lys

Gly Vval

Phe Thr
80

Gln Asn
95

Glu Ile

gcgggctaca

cttcctgacc
ctctactaga
caccttcact

ctatagctac

60

120

180

240

300



ccctacacct tcggtcaagg cactaaggtc gagattaag 339

<210> 18

<211> 220

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 18
Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser
20 25 30

Gly Asn Gln Lys Asn Phe Leu Thr Trp Tyr Gln Gln Lys Pro Gly Lys
35 40 45

Ala Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60

Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr
65 70 75 80

Ile Ser Ser Leu Gln Pro Glu Asp Ile Ala Thr Tyr Tyr Cys Gln Asn
85 90 95

Asp Tyr Ser Tyr Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 105 110

Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp
115 120 125

Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn
130 135 140

Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu
145 150 155 160



Gln Ser Gly

Ser Thr Tyr

Glu His

195

Lys

Pro Val

210

Ser

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

19
660
DNA

<220>
<223>
polyn

<400> 19
gagatcgtcc

ctgagctgta
tggtatcagc
gaatcaggcg
atctctagcc
ccctacacct
gtgttcatct
ctgctgaaca
cagagcggca
ctgagcagca
gaggtgaccc
<210> 20

<211> 113
<212> PRT

Ser
165

Asn

Ser Leu

180

Lys Val

Thr Lys

ucleotide

tgactcagtc
aatctagtca
agaagcccgg
tgccctctag
tgcagcccga
tcggtcaagg
tcccccccag
acttctaccc
acagccagga
ccctgaccct

accagggcct

Gln Glu

Ser Ser

Tyr Ala

Ser Phe

200

215

Artificial Sequence

acccgctacc
gtcactgctg
taaagcccct
gtttagcggt
ggatatcgct
cactaaggtc
cgacgagcag
ccgggagscc
gagcgtcacc
gagcaaggcc

gtccagcccc

<213> Artificial Sequence

Ser Val Thr Glu Gln

170

Thr Leu Thr Leu Ser

185

Cys Glu Val Thr His

ctgagcctga
gatagcggta
aagctgctga
agcggtagtg
acctactact
gagattaagc
ctgaagagcg
aaggtgcagt
gagcaggaca
gactacgaga

gtgaccaaga

Asp Ser

Lys Ala
190

Gln Gly
205

Asn Arg Gly Glu Cys

220

Description of Artificial Sequence: Synthetic

gccctggega
atcagaagaa
tctactgggc
gcaccgactt
gtcagaacga
gtacggtggc
gcaccgccag
ggaaggtgga
gcaaggactc
agcataaggt

gcttcaacag

Lys Asp
175

Asp Tyr

Leu Ser

gcgggctaca

cttcctgacc
ctctactaga
caccttcact
ctatagctac
cgctcccagc
cgtggtgtgc
caacgccctg
cacctacagc
gtacgcctgc

gggcgagtgc

60

120

180

240

300

360

420

480

540

600

660



<220>
<223> Description of Artificial
polypeptide

<400> 20

Glu Ile Val Leu

1

Glu

Gly

Ala

Pro

65

Ile

Asp

Lys

<210> 21

Arg

Asn

Pro

50

Ser

Ser

Tyr

Ala

Gln

35

Arg

Arg

Ser

Ser

<211> 339
<212> DNA
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic

<400> 21

polynucleotide

Thr

20

Lys

Leu

Phe

Leu

Tyr
100

Thr

5

Leu

Asn

Leu

Ser

Glu

85

Pro

Gln

Ser

Phe

Ile

Gly

70

Ala

Tyr

Ser

Cys

Leu

Tyr

55

Ser

Glu

Thr

Pro

Lys

Thr

40

Trp

Gly

Asp

Phe

Sequence: Synthetic

Ala

Ser

25

Trp

Ala

Ser

Ala

Gly
105

Thr

10

Ser

Tyr

Ser

Gly

Ala

90

Gln

Leu

Gln

Gln

Thr

Thr

75

Thr

Gly

Ser

Ser

Gln

Arg

60

Asp

Tyr

Thr

Leu

Leu

Lys

45

Glu

Phe

Tyr

Lys

Ser

Leu

30

Pro

Ser

Thr

Cys

Val
110

gagatcgtcc tgactcagtc acccgctacc ctgagcctga gccctggega

ctgagctgta aatctagtca gtcactgctg gatagcggta atcagaagaa

tggtatcagc agaagcccgg tcaagcccct agactgctga tctactgggce

gaatcaggcg tgccctctag gtttagcggt agcggtagtg gcaccgactt

Pro

15

Asp

Gly

Gly

Phe

Gln

95

Glu

gcgggctaca

cttcctgacc
ctctactaga

caccttcact

Gly

Ser

Gln

Val

Thr

80

Asn

Ile

60

120

180

240



atctctagcc tggaagccga ggacgccgect acctactact gtcagaacga ctatagctac 300

ccctacacct tcggtcaagg cactaaggtc gagattaag 339

<210> 22

<211> 220

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 22
Glu Ile Val Leu Thr Gln Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser
20 25 30

Gly Asn Gln Lys Asn Phe Leu Thr Trp Tyr Gln Gln Lys Pro Gly Gln
35 40 45

Ala Pro Arg Leu Leu Ile Tyr Trp Ala Ser Thr Arg Glu Ser Gly Val
50 55 60

Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr
65 70 75 80

Ile Ser Ser Leu Glu Ala Glu Asp Ala Ala Thr Tyr Tyr Cys Gln Asn
85 90 95

Asp Tyr Ser Tyr Pro Tyr Thr Phe Gly Gln Gly Thr Lys Val Glu Ile
100 105 110

Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile Phe Pro Pro Ser Asp
115 120 125

Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn Asn
130 135 140

Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys Val Asp Asn Ala Leu
145 150 155 160



Gln

Ser

Glu

Ser
210

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

23
660
DNA

<220>
<223>

Ser Gly

Thr Tyr

Lys His

195

Pro Val

Ser
165

Asn

Ser Leu

180

Lys Val

Thr Lys

polynucleotide

<400> 23
gagatcgtcc

ctgagctgta
tggtatcagc
gaatcaggcg
atctctagcc
ccctacacct
gtgttcatct
ctgctgaaca
cagagcggca
ctgagcagca
gaggtgaccc
<210> 24

<211> 15
<212> DNA

tgactcagtc
aatctagtca
agaagcccgg
tgccctctag
tggaagccga
tcggtcaagg
tcccccccag
acttctaccc
acagccagga
ccctgaccct

accagggcct

Gln Glu

Ser Ser

Tyr Ala

Ser Phe

200

215

Artificial Sequence

acccgctacc
gtcactgctg
tcaagcccct
gtttagcggt
ggacgccgct
cactaaggtc
cgacgagcag
ccgggagscc
gagcgtcacc
gagcaaggcc

gtccagcccc

Ser Val Thr Glu Gln

170

Thr Leu Thr Leu Ser

185

Cys Glu Val Thr His

ctgagcctga
gatagcggta
agactgctga
agcggtagtg
acctactact
gagattaagc
ctgaagagcg
aaggtgcagt
gagcaggaca
gactacgaga

gtgaccaaga

Asp Ser

Lys Ala
190

Gln Gly
205

Asn Arg Gly Glu Cys

220

Description of Artificial Sequence: Synthetic

gccctggega
atcagaagaa
tctactgggc
gcaccgactt
gtcagaacga
gtacggtggc
gcaccgccag
ggaaggtgga
gcaaggactc
agcataaggt

gcttcaacag

Lys Asp
175

Asp Tyr

Leu Ser

gcgggctaca

cttcctgacc
ctctactaga
caccttcact
ctatagctac
cgctcccagc
cgtggtgtgc
caacgccctg
cacctacagc
gtacgcctgc

gggcgagtgc

60

120

180

240

300

360

420

480

540

600

660



<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

oligonucleotide

<400> 24
acctactgga tgcac

<210> 25

<211> 51

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

oligonucleotide

<400> 25

aatatctacc ccggcaccgg cggctctaac ttcgacgaga agtttaagaa t

<210> 26

<211> 24

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

oligonucleotide

<400> 26
tggactaccg gcacaggcgec ctac

<210> 27

<211> 21

<212> DNA

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

oligonucleotide

<400> 27
ggctacacct tcactaccta c

<210> 28

<211> 18

<212> DNA

<213> Artificial Sequence

Synthetic

Synthetic

Synthetic

Synthetic

15

51

24

21



<220>
<223>

<400>

Description of Artificial Sequence:

oligonucleotide

28

taccccggca ccggeggce

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

<220>
<223>

<400>

aaatctagtc agtcactgct ggatagcggt aatcagaaga acttcctgac c

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

<220>
<223>

<400>

29

51

DNA

Artificial Sequence

Description of Artificial Sequence:

oligonucleotide

29

30

21

DNA

Artificial Sequence

Description of Artificial Sequence:

oligonucleotide

30

tgggcctcta ctagagaatc a

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

<220>
<223>

<400>

31

27

DNA

Artificial Sequence

Description of Artificial Sequence:

oligonucleotide

31

cagaacgact atagctaccc ctacacc

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

<220>
<223>

32

39

DNA

Artificial Sequence

Description of Artificial Sequence:

Synthetic

Synthetic

Synthetic

Synthetic

Synthetic

18

51

21

27



oligonucleotide

<400> 32
agtcagtcac tgctggatag cggtaatcag aagaacttc 39

<210> 33

<211> 9

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 33
tgggcctct 9

<210> 34

<211> 18

<212> DNA

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
oligonucleotide

<400> 34
gactatagct acccctac 18

<210> 35

<211> 440

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 35
Gln Val Gln Leu Val Glu Ser Gly Gly Gly Val Val Gln Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Asp Cys Lys Ala Ser Gly Ile Thr Phe Ser Asn Ser
20 25 30

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



Ala

Lys

65

Leu

Ala

Ser

Arg

Tyr

145

Ser

Ser

Thr

Lys

Pro

225

Lys

Val

Val

50

Gly

Gln

Thr

Ala

Ser

130

Phe

Gly

Leu

Tyr

Arg

210

Glu

Asp

Asp

Ile

Arg

Met

Asn

Ser

115

Thr

Pro

Val

Ser

Thr

195

Val

Phe

Thr

Val

Trp

Phe

Asn

Asp

100

Thr

Ser

Glu

His

Ser

180

Cys

Glu

Leu

Leu

Ser
260

Tyr

Thr

Ser

85

Asp

Lys

Glu

Pro

Thr

165

Val

Asn

Ser

Gly

Met

245

Gln

Asp

Ile

70

Leu

Tyr

Gly

Ser

Val

150

Phe

Val

Val

Lys

Gly

230

Ile

Glu

Gly

55

Ser

Arg

Trp

Pro

Thr

135

Thr

Pro

Thr

Asp

Tyr

215

Pro

Ser

Asp

Ser

Arg

Ala

Gly

Ser

120

Ala

Val

Ala

Val

His

200

Gly

Ser

Arg

Pro

Lys

Asp

Glu

Gln

105

Val

Ala

Ser

Val

Pro

185

Lys

Pro

Val

Thr

Glu
265

Arg

Asn

Asp

90

Gly

Phe

Leu

Trp

Leu

170

Ser

Pro

Pro

Phe

Pro

250

Val

Tyr

Ser

75

Thr

Thr

Pro

Gly

Asn

155

Gln

Ser

Ser

Cys

Leu

235

Glu

Gln

Tyr

60

Lys

Ala

Leu

Leu

Cys

140

Ser

Ser

Ser

Asn

Pro

220

Phe

Val

Phe

Ala

Asn

Val

Val

Ala

125

Leu

Gly

Ser

Leu

Thr

205

Pro

Pro

Thr

Asn

Asp

Thr

Tyr

Thr

110

Pro

Val

Ala

Gly

Gly

190

Cys

Pro

Cys

Trp
270

Ser

Leu

Tyr

95

Val

Cys

Lys

Leu

Leu

175

Thr

Val

Pro

Lys

Val

255

Tyr

Val

Phe

80

Cys

Ser

Ser

Asp

Thr

160

Tyr

Lys

Asp

Ala

Pro

240

Val

Val



Asp

Phe

Asp

305

Leu

Arg

Lys

Asp

Lys

385

Ser

Ser

Ser

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

Gly

Asn

290

Trp

Pro

Glu

Asn

Ile

370

Thr

Arg

Cys

Leu

<220>

<223>

36

214
PRT
Artificial Sequence

Val

275

Ser

Leu

Ser

Pro

Gln

355

Ala

Thr

Leu

Ser

Ser
435

Glu

Thr

Asn

Ser

Gln

340

Val

Val

Pro

Thr

Val

420

Leu

Val

Tyr

Gly

Ile

325

Val

Ser

Glu

Pro

Val

405

Met

Ser

polypeptide

His

Arg

Lys

310

Glu

Tyr

Leu

Trp

Val

390

Asp

His

Leu

Asn

Val

295

Glu

Lys

Thr

Thr

Glu

375

Leu

Lys

Glu

Gly

Ala

280

Val

Tyr

Thr

Leu

Cys

360

Ser

Asp

Ser

Ala

Lys
440

Lys

Ser

Lys

Ile

Pro

345

Leu

Asn

Ser

Arg

Leu
425

Thr

Val

Cys

Ser

330

Pro

Val

Gly

Asp

Trp

410

His

Lys

Leu

Lys

315

Lys

Ser

Lys

Gln

Gly

395

Gln

Asn

Pro

Thr

300

Val

Ala

Gln

Gly

Pro

380

Ser

Glu

His

Arg

285

Val

Ser

Lys

Glu

Phe

365

Glu

Phe

Gly

Tyr

Description of Artificial Sequence: Synthetic

Glu

Leu

Asn

Gly

Glu

350

Tyr

Asn

Phe

Asn

Thr
430

Glu

His

Lys

Gln

335

Met

Pro

Asn

Leu

Val

415

Gln

Gln

Gln

Gly

320

Pro

Thr

Ser

Tyr

Tyr

400

Phe

Lys



<400> 36

Glu Ile val

1

Glu

Leu

Tyr

Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Arg

Ala

Asp

50

Gly

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Ala

Trp

35

Ala

Ser

Phe

Gly

Val

115

Ser

Gln

Val

Leu

Glu
195

Leu

Thr

20

Tyr

Ser

Gly

Ala

Gln

100

Phe

Val

Trp

Thr

Thr

180

Val

Thr

Leu

Gln

Asn

Thr

Val

85

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Gln

Ser

Gln

Arg

Asp

70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

His

Ser

Cys

Lys

Ala

55

Phe

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

Gln

Pro

Arg

Pro

40

Thr

Thr

Cys

Val

Pro

120

Leu

Asn

Ser

Ala

Gly
200

Ala

Ala

25

Gly

Gly

Leu

Gln

Glu

105

Ser

Asn

Ala

Lys

Asp

185

Leu

Thr

10

Ser

Gln

Ile

Thr

Gln

90

Ile

Asp

Asn

Leu

Asp

170

Tyr

Ser

Leu

Gln

Ala

Pro

Ile

75

Ser

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Ser

Ser

Pro

Ala

60

Ser

Ser

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Leu

Val

Arg

45

Arg

Ser

Asn

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Ser

Ser

30

Leu

Phe

Leu

Trp

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Pro

15

Ser

Leu

Ser

Glu

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

Gly

Tyr

Ile

Gly

Pro

80

Arg

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser



Phe Asn Arg Gly Glu Cys

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

210

<220>

<223>

<400> 37

37
447
PRT
Artificial Sequence

polypeptide

Gln Val Gln Leu Val Gln

1

Ser

Tyr

Gly

Lys

65

Met

Ala

Gly

Phe

Leu
145

Val

Met

Gly

50

Asn

Glu

Arg

Thr

Pro

130

Gly

Lys

Tyr

35

Ile

Arg

Leu

Arg

Thr

115

Leu

Cys

Val

20

Trp

Asn

Val

Lys

Asp

100

Val

Ala

Leu

5

Ser

Val

Pro

Thr

Ser

85

Tyr

Thr

Pro

Val

Cys

Arg

Ser

Leu

70

Leu

Arg

Val

Cys

Lys
150

Ser

Lys

Gln

Asn

55

Thr

Gln

Phe

Ser

Ser

135

Asp

Description of Artificial

Gly

Ala

Ala

40

Gly

Thr

Phe

Asp

Ser

120

Arg

Tyr

Sequence: Synthetic

Val

Ser

25

Pro

Gly

Asp

Asp

Met

105

Ala

Ser

Phe

Glu

10

Gly

Gly

Thr

Ser

Asp

90

Gly

Ser

Thr

Pro

Val Lys

Tyr Thr

Gln Gly

Asn Phe
60

Ser Thr
75

Thr Ala

Phe Asp

Thr Lys

Ser Glu

140

Glu Pro
155

Lys

Phe

Leu

45

Asn

Thr

Val

Tyr

Gly

125

Ser

Val

Pro

Thr

30

Glu

Glu

Thr

Tyr

Trp

110

Pro

Thr

Thr

Gly

15

Asn

Trp

Lys

Ala

Tyr

95

Gly

Ser

Ala

Val

Ala

Tyr

Met

Phe

Tyr

80

Cys

Gln

Val

Ala

Ser
160



Trp

Leu

Ser

Pro

Pro

225

Phe

Pro

Val

Thr

Val

305

Cys

Ser

Pro

Val

Asn

Gln

Ser

Ser

210

Cys

Leu

Glu

Gln

Lys

290

Leu

Lys

Lys

Ser

Lys
370

Ser

Ser

Ser

195

Asn

Pro

Phe

Val

Phe

275

Pro

Thr

Val

Ala

Gln

355

Gly

Gly

Ser

180

Leu

Thr

Pro

Pro

Thr

260

Asn

Arg

Val

Ser

Lys

340

Glu

Phe

Ala

165

Gly

Gly

Lys

Cys

Pro

245

Cys

Trp

Glu

Leu

Asn

325

Gly

Glu

Tyr

Leu

Leu

Thr

Val

Pro

230

Lys

Val

Tyr

Glu

His

310

Lys

Gln

Met

Pro

Thr

Tyr

Lys

Asp

215

Ala

Pro

Val

Val

Gln

295

Gln

Gly

Pro

Thr

Ser
375

Ser

Ser

Thr

200

Lys

Pro

Lys

Val

Asp

280

Phe

Asp

Leu

Arg

Lys

360

Asp

Gly

Leu

185

Tyr

Arg

Glu

Asp

Asp

265

Gly

Asn

Trp

Pro

Glu

345

Asn

Ile

Val

170

Ser

Thr

Val

Phe

Thr

250

Val

Val

Ser

Leu

Ser

330

Pro

Gln

Ala

His

Ser

Cys

Glu

Leu

235

Leu

Ser

Glu

Thr

Asn

315

Ser

Gln

Val

Val

Thr

Val

Asn

Ser

220

Gly

Met

Gln

Val

Tyr

300

Ile

Val

Ser

Glu
380

Phe

Val

Val

205

Lys

Gly

Ile

Glu

His

285

Arg

Lys

Glu

Tyr

Leu

365

Trp

Pro

Thr

190

Asp

Tyr

Pro

Ser

Asp

270

Asn

Val

Glu

Lys

Thr

350

Thr

Glu

Ala

175

Val

His

Gly

Ser

Arg

255

Pro

Ala

Val

Tyr

Thr

335

Leu

Cys

Ser

Val

Pro

Lys

Pro

Val

240

Thr

Glu

Lys

Ser

Lys

320

Ile

Pro

Leu

Asn



Gly Gln Pro Glu

385

Asp Gly Ser Phe

Trp Gln Glu Gly

420

His Asn His Tyr

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

<220>

<223>

<400> 38

38
218
PRT
Artificial Sequence

435

Asn

Phe
405

Asn

Thr

polypeptide

Glu Ile Val Leu

1

Glu

Gly

Arg

Arg

65

Ser

Asp

Arg

Leu

50

Phe

Leu

Leu

Ala

Ser

35

Leu

Ser

Glu

Pro

Thr

20

Ile

Gly

Pro

Leu
100

Thr

5

Leu

Leu

Tyr

Ser

Glu

85

Thr

Asn

390

Leu

Val

Gln

Gln

Ser

His

Leu

Gly

70

Phe

Tyr

Tyr

Phe

Lys

Ser

Cys

Trp

Ala

55

Ser

Phe

Gly

Lys

Ser

Ser

Ser
440

Description of Artificial

Pro

Arg

Tyr

40

Ser

Gly

Ala

Gly

Thr

Arg

Cys

425

Leu

Thr

Leu

410

Ser

Ser

Pro Pro Val

395

Thr Val Asp

Val

Leu

Met

Ser

His

Leu
445

Sequence: Synthetic

Ala

Ala

25

Gln

Tyr

Thr

Val

Gly
105

Thr

10

Ser

Gln

Leu

Asp

Tyr

90

Thr

Leu

Lys

Lys

Glu

Phe

75

Tyr

Lys

Ser

Gly

Pro

Ser

60

Thr

Cys

Val

Leu

Val

Gly

45

Gly

Leu

Gln

Glu

Leu

Lys

Glu

430

Gly

Ser

Ser

30

Gln

Val

Thr

His

Ile
110

Asp

Ser

415

Ala

Lys

Pro

15

Thr

Ala

Pro

Ile

Ser

95

Lys

Ser
400

Arg

Leu

Gly

Ser

Pro

Ala

Ser

80

Arg

Arg



Thr

Leu

Pro

145

Gly

Tyr

His

Val

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

Val

Lys

130

Arg

Asn

Ser

Lys

Thr
210

<220>

<223>

<400> 39

39
447
PRT
Artificial Sequence

Ala
115

Ser

Glu

Ser

Leu

Val

195

Lys

Ala

Gly

Ala

Gln

Ser

180

Tyr

Ser

Pro

Thr

Lys

Glu

165

Ser

Ala

Phe

polypeptide

Ser

Ala

Val

150

Ser

Thr

Cys

Asn

Val

Ser

135

Gln

Val

Leu

Glu

Arg
215

Phe

120

Val

Trp

Thr

Thr

Val

200

Gly

Description of Artificial

Gln Val Gln Leu Val Gln Ser Gly

1

5

Ser Val Lys Ile Ser Cys Lys Ala

20

Gly Met Asn Trp Val Arg Gln Ala

35

40

Gly Trp Ile Asn Thr Asp Ser Gly

50

55

Ile

Val

Lys

Glu

Leu

185

Thr

Glu

Phe

Cys

Val

Gln

170

Ser

His

Cys

Pro

Leu

Asp

155

Asp

Lys

Gln

Pro

Leu

140

Asn

Ser

Ala

Gly

Ser

125

Asn

Ala

Lys

Asp

Leu
205

Sequence: Synthetic

Ser Glu Leu Lys Lys

10

Ser Gly Tyr Thr Phe

25

Pro Gly Gln Gly Leu

45

Glu Ser Thr Tyr Ala

60

Asp

Asn

Leu

Asp

Tyr

190

Ser

Glu

Phe

Gln

Ser

175

Glu

Ser

Gln

Tyr

Ser

160

Thr

Lys

Pro

Pro Gly Ala

15

Thr Asn Tyr

30

Gln Trp Met

Glu Glu Phe



Lys

65

Leu

Val

Val

Ala

Leu

145

Gly

Ser

Leu

Thr

Thr

225

Phe

Pro

Gly

Gln

Arg

Thr

Pro

130

Val

Ala

Gly

Gly

Lys

210

Cys

Leu

Glu

Arg

Ile

Val

Val

115

Ser

Lys

Leu

Leu

Thr

195

Val

Pro

Phe

Val

Phe

Thr

Gly

100

Ser

Ser

Asp

Thr

Tyr

180

Gln

Asp

Pro

Pro

Thr
260

Val

Ser

85

Tyr

Ser

Lys

Tyr

Ser

165

Ser

Thr

Lys

Cys

Pro

245

Cys

Phe

70

Leu

Asp

Ala

Ser

Phe

150

Gly

Leu

Tyr

Arg

Pro

230

Lys

Val

Ser

Thr

Ala

Ser

Thr

135

Pro

Val

Ser

Ile

Val

215

Ala

Pro

Val

Leu

Ala

Leu

Thr

120

Ser

Glu

His

Ser

Cys

200

Glu

Pro

Lys

Val

Asp

Glu

Asp

105

Lys

Gly

Pro

Thr

Val

185

Asn

Pro

Glu

Asp

Asp
265

Thr

Asp

90

Tyr

Gly

Gly

Val

Phe

170

Val

Val

Lys

Leu

Thr

250

Val

Ser

75

Thr

Trp

Pro

Thr

Thr

155

Pro

Thr

Asn

Ser

Leu

235

Leu

Ser

Val

Gly

Gly

Ser

Ala

140

Val

Ala

Val

His

Cys

220

Met

His

Asn

Met

Gln

Val

125

Ala

Ser

Val

Pro

Lys

205

Asp

Gly

Ile

Glu

Thr

Tyr

Gly

110

Phe

Leu

Trp

Leu

Ser

190

Pro

Lys

Pro

Ser

Asp
270

Ala

Phe

95

Thr

Pro

Gly

Asn

Gln

175

Ser

Ser

Thr

Ser

Arg

255

Pro

Tyr

80

Cys

Leu

Leu

Cys

Ser

160

Ser

Ser

Asn

His

Val

240

Thr

Glu



Val

Thr

Val

305

Cys

Ser

Pro

Val

Gly

385

Asp

Trp

His

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

Lys

Lys

290

Leu

Lys

Lys

Ser

Lys

370

Gln

Gly

Gln

Asn

<220>

<223>

<400>

40
213
PRT
Artificial Sequence

Phe

275

Pro

Thr

Val

Ala

Arg

355

Gly

Pro

Ser

Gln

His
435

Asn

Arg

Val

Ser

Lys

340

Glu

Phe

Glu

Phe

Gly

420

Tyr

Trp

Glu

Leu

Asn

325

Gly

Glu

Tyr

Asn

Phe

405

Asn

Thr

polypeptide

40

Tyr

Glu

His

310

Gln

Met

Pro

Asn

390

Leu

Val

Gln

Val

Gln

295

Gln

Ala

Pro

Thr

Ser

375

Tyr

Tyr

Phe

Lys

Asp

280

Tyr

Asp

Leu

Arg

Lys

360

Asp

Lys

Ser

Ser

Ser
440

Asn

Trp

Pro

Glu

345

Asn

Ile

Thr

Lys

Cys

425

Leu

Val

Ser

Leu

Ala

330

Pro

Gln

Ala

Thr

Leu

410

Ser

Ser

Glu

Thr

Asn

315

Pro

Gln

Val

Val

Pro

395

Thr

Val

Leu

Val

Tyr

300

Gly

Ile

Val

Ser

Glu

380

Pro

Val

Met

Ser

His

285

Arg

Lys

Glu

Tyr

Leu

365

Trp

Val

Asp

His

Pro
445

Description of Artificial Sequence: Synthetic

Asn

Val

Glu

Lys

Thr

350

Thr

Glu

Leu

Lys

Glu

430

Gly

Ala

Val

Tyr

Thr

335

Leu

Cys

Ser

Asp

Ser

415

Ala

Lys

Lys

Ser

Lys

320

Ile

Pro

Leu

Asn

Ser

400

Arg

Leu



Glu

Asp

His

Arg

Gly

65

Asp

Phe

Ser

Ala

Val

145

Ser

Thr

Cys

Asn

Ile

Arg

Trp

Thr

50

Ser

Phe

Gly

Val

Ser

130

Gln

Val

Leu

Glu

Arg
210

Val

Val

Phe

35

Ser

Gly

Ala

Gly

Phe

115

Val

Trp

Thr

Thr

Val

195

Gly

Leu

Thr

20

Gln

Asn

Thr

Thr

Gly

100

Ile

Val

Lys

Glu

Leu

180

Thr

Glu

Thr

Ile

Gln

Leu

Ser

Tyr

85

Thr

Phe

Cys

Val

Gln

165

Ser

His

Cys

Gln

Thr

Lys

Ala

Tyr

70

Tyr

Lys

Pro

Leu

Asp

150

Asp

Lys

Gln

Ser

Cys

Pro

Ser

55

Cys

Cys

Leu

Pro

Leu

135

Asn

Ser

Ala

Gly

Pro

Ser

Gly

40

Gly

Leu

Gln

Glu

Ser

120

Asn

Ala

Lys

Asp

Leu
200

Ser

Ala

25

Lys

Val

Thr

Gln

Ile

105

Asp

Asn

Leu

Asp

Tyr

185

Ser

Ser

10

Arg

Ala

Pro

Ile

Arg

90

Lys

Glu

Phe

Gln

Ser

170

Glu

Ser

Leu

Ser

Pro

Ser

Asn

75

Ser

Arg

Gln

Tyr

Ser

155

Thr

Lys

Pro

Ser

Ser

Lys

Arg

60

Ser

Ser

Thr

Leu

Pro

140

Tyr

His

Val

Ala

Val

Leu

45

Phe

Leu

Phe

Val

Lys

125

Arg

Asn

Ser

Lys

Thr
205

Ser

Ser

30

Trp

Ser

Gln

Pro

Ala

110

Ser

Glu

Ser

Leu

Val

190

Lys

Val

15

Tyr

Ile

Gly

Pro

Leu

95

Ala

Gly

Ala

Gln

Ser

175

Tyr

Ser

Gly

Met

Tyr

Ser

Glu

80

Thr

Pro

Thr

Lys

Glu

160

Ser

Ala

Phe



<210> 41

<211> 10

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

peptide

<400> 41
Gly Tyr Thr Phe Thr Thr Tyr Trp Met His
1 5 10

<210> 42

<211> 118

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

polypeptide

<400> 42
Glu Val Gln Leu Leu Glu Ser Gly Gly Gly
1 5 10

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly
20 25

Ile Met Met Trp Val Arg Gln Ala Pro Gly
35 40

Ser Ser Ile Tyr Pro Ser Gly Gly Ile Thr
50 55

Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys
65 70

Met Asn Ser Leu Arg Ala Glu Asp Thr Ala
85 90

Ile Lys Leu Gly Thr Val Thr Thr Val Asp
100 105

Leu

Phe

Lys

Phe

Asn

75

Val

Tyr

Val

Thr

Gly

Tyr

60

Thr

Tyr

Trp

Synthetic

Synthetic

Gln

Phe

Leu

45

Ala

Leu

Tyr

Gly

Pro

Ser

30

Glu

Asp

Tyr

Cys

Gln
110

Gly

15

Ser

Trp

Lys

Leu

Ala

95

Gly

Gly

Tyr

Val

Gly

Gln

80

Arg

Thr



Leu Val Thr Val Ser Ser

115
<210> 43
<211> 110
<212> PRT
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 43
Gln Ser Ala Leu Thr Gln Pro Ala Ser Val Ser Gly Ser
1 5 10
Ser Ile Thr Ile Ser Cys Thr Gly Thr Ser Ser Asp Val
20 25
Asn Tyr Val Ser Trp Tyr Gln Gln His Pro Gly Lys Ala
35 40 45
Met Ile Tyr Asp Val Ser Asn Arg Pro Ser Gly Val Ser
50 55 60
Ser Gly Ser Lys Ser Gly Asn Thr Ala Ser Leu Thr Ile
65 70 75
Gln Ala Glu Asp Glu Ala Asp Tyr Tyr Cys Ser Ser Tyr
85 90
Ser Thr Arg Val Phe Gly Thr Gly Thr Lys Val Thr Val
100 105
<210> 44
<211> 5
<212> PRT
<213> Artificial Sequence
<220>
<223> Description of Artificial Sequence: Synthetic
peptide
<400> 44

Ser Tyr Trp Met Tyr

1

5

Pro

Gly

30

Pro

Asn

Ser

Thr

Leu
110

Gly

15

Lys

Arg

Gly

Ser
95

Gln

Tyr

Leu

Phe

Leu

80

Ser



<210> 45

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 45
Arg Ile Asp Pro Asn Ser Gly Ser Thr Lys Tyr Asn Glu Lys Phe Lys
1 5 10 15

Asn

<210> 46

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 46
Asp Tyr Arg Lys Gly Leu Tyr Ala Met Asp Tyr
1 5 10

<210> 47

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 47
Gly Tyr Thr Phe Thr Ser Tyr
1 5

<210> 48

<211> 6

<212> PRT

<213> Artificial Sequence

<220>



<223> Description of Artificial Sequence:

peptide

<400> 48
Asp Pro Asn Ser Gly Ser
1 5

<210> 49

<211> 11

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

peptide

<400> 49

Synthetic

Synthetic

Lys Ala Ser Gln Asp Val Gly Thr Ala Val Ala

1 5 10

<210> 50

<211> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

peptide

<400> 50
Trp Ala Ser Thr Arg His Thr
1 5

<210> 51

<211> 9

<212> PRT

<213> Artificial Sequence

<220>

<223> Description of Artificial Sequence:

peptide

<400> 51
Gln Gln Tyr Asn Ser Tyr Pro Leu Thr
1 5

<210> 52

<211> 7

<212> PRT

<213> Artificial Sequence

Synthetic

Synthetic



<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 52
Ser Gln Asp Val Gly Thr Ala
1 5

<210> 53

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 53
Trp Ala Ser
1

<210> 54

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 54
Tyr Asn Ser Tyr Pro Leu
1 5

<210> 55

<211> 120

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 55
Glu Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Thr Val Lys Ile Ser Cys Lys Val Ser Gly Tyr Thr Phe Thr Ser Tyr
20 25 30



Trp Met Tyr

35

Gly Arg Ile

50

Lys Asn

65

Arg

Leu Gln Met

Ala Arg Asp

Thr Thr

115

Gly

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

56
360
DNA

<220>
<223>
polyn

<400> 56
gaggtccagc

tcctgcaagg
cgtggacaac
aatgagaagt
cttcaaatga

agaaaggggc

<210> 57
<211> 1341
<212> DNA

Trp Val

Asp Pro
Phe

Thr

Ser
85

Asn

Tyr
100

Arg

Val Thr

ucleotide

tggtacagtc
tttctggcta
gccttgagtg
tcaagaacag
acagcctgag

tctatgctat

Arg

Asn

Ile

70

Leu

Lys

Val

Gln Ala

40

Ser
55

Gly
Ser Arg
Arg Ala
Leu

Gly

Ser
120

Ser

Artificial Sequence

tggggctgag
caccttcacc
gataggtagg
attcaccatc
agccgaggac

ggactactgg

<213> Artificial Sequence

Arg Gly Gln

Ser Thr Lys

Ser
75

Asp Asn

Glu Asp Thr

90

Tyr Ala Met

105

gtgaagaagc
agttactgga
attgatccta
tccagagaca
acggccgtgt

ggccagggca

Leu Glu

45

Arg

Tyr Asn Glu

60

Lys Asn Thr

Ala val Tyr

Tyr Trp

110

Description of Artificial Sequence: Synthetic

ctggggctac
tgtactgggt
atagtgggag
attccaagaa
attactgtgc

ccaccgtgac

Trp Ile

Lys Phe

Leu Tyr

80

Tyr
95

Cys

Gly Gln

agtgaaaatc
gcgacaggct
tactaagtac
cacgctgtat
aagggactat

cgtgtcctcc

60

120

180

240

300

360



<220>

<223> Description of Artificial Sequence: Synthetic
polynucleotide

<400> 57
gaggtccagc

tcctgcaagg
cgtggacaac
aatgagaagt
cttcaaatga
agaaagggsc
gcttccacca
agcacagccg
tggaactcag
ggactctact
tacacctgca
aaatatggtc
ttcctgttcc
tgcgtggtgg
ggcgtggagg
cgtgtggtca
tgcaaggtgt
gggcagcccc
aaccaggtca
tgggagagca
gacggctcct
aatgtcttct
ctctccctgt

<210> 58
<211> 107

tggtacagtc
tttctggcta
gccttgagtg
tcaagaacag
acagcctgag
tctatgctat
agggcccatc
ccctgggcectg
gcgccctgac
ccctcagcag
acgtagatca
ccccatgccc
ccccaaaacc
tggacgtgag
tgcataatgc
gcgtcctcac
ccaacaaagg
gagagccaca
gcctgacctg
atgggcagcc
tcttcctcta
catgctccgt

ctctgggtaa

tggggctgag
caccttcacc
gataggtagg
attcaccatc
agccgaggac
ggactactgg
cgtcttcccc
cctggtcaag
cagcggegtg
cgtggtgacc
caagcccagc
accgtgccca
caaggacact
ccaggaagac
caagacaaag
cgtcctgcac
cctcccgtcec
ggtgtacacc
cctggtcaaa
ggagaacaac
cagcaggcta
gatgcatgag

a

gtgaagaagc
agttactgga
attgatccta
tccagagaca
acggccgtgt
ggccagggea
ctggcgecect
gactacttcc
cacaccttcc
gtgccctcca
aacaccaagg
gcacctgagt
ctcatgatct
cccgaggtcc
ccgegeggags
caggactggc
tccatcgaga
ctgcccccat
ggcttctacc
tacaagacca
accgtggaca

gctctgcaca

ctggggctac
tgtactgggt
atagtgggag
attccaagaa
attactgtgc
ccaccgtgac
gctccaggag
ccgaaccggt

cggctgtcect

gcagcttggg
tggacaagag
tcctggegss
ccecggacccc
agttcaactg
agcagttcaa
tgaacggcaa
aaaccatctc
cccaggagga
ccagcgacat
cgcctceccegt
agagcaggtg

accactacac

agtgaaaatc
gcgacaggct
tactaagtac
cacgctgtat
aagggactat
cgtgtcctcc
cacctccgag
gacggtgtcg
acagtcctca
cacgaagacc
agttgagtcc
accatcagtc
tgaggtcacg
gtacgtggat
cagcacgtac
ggagtacaag
caaagccaaa
gatgaccaag
cgccgtggag
gctggactcc

gcaggagegss

acagaagagc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1341



<212> PRT
<213> Artificial Sequence

<220>
<223> Description of Artificial
polypeptide

<400> 58

Ala Ile Gln Leu

1

Asp

Val

Tyr

Ser

65

Glu

Thr

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

Arg

Ala

Trp

50

Gly

Asp

Phe

<220>

<223>
<400> 59

gccatccagt tgacccagtc
atcacttgca aggccagtca
gggcagtctc cacagctcct

aggttcagtg gcagtggatc

59

321
DNA
Artificial Sequence

Val

Trp

35

Ala

Ser

Ala

Gly

Thr

20

Tyr

Ser

Gly

Ala

Gln
100

Thr

5

Ile

Leu

Thr

Thr

Thr

85

Gly

Gln

Thr

Gln

Arg

Asp

70

Tyr

Thr

Ser

Cys

Lys

His

55

Phe

Tyr

Lys

Pro

Lys

Pro

40

Thr

Thr

Cys

Val

Sequence: Synthetic

Ser

Ala

25

Gly

Gly

Phe

Gln

Glu
105

Ser

10

Ser

Gln

Val

Thr

Gln

90

Ile

Leu

Gln

Ser

Pro

Ile

75

Tyr

Lys

Ser

Asp

Pro

Ser

60

Ser

Asn

Ala

Val

Gln

45

Arg

Ser

Ser

Description of Artificial Sequence: Synthetic
polynucleotide

Ser

Gly

30

Leu

Phe

Leu

Tyr

Val

15

Thr

Leu

Ser

Glu

Pro
95

Gly

Ala

Ile

Gly

Ala

80

Leu

tccatcctcc ctgtctgecat ctgtaggaga cagagtcacc
ggatgtgggt actgctgtag cctggtacct gcagaagcca
gatctattgg gcatccaccc ggcacactgg ggtcccctceg

tgggacagat ttcaccttta ccatcagtag cctggaagct

60

120

180

240



gaagatgctg caacatatta ctgtcagcag tataacagct atcctctcac gttcggccaa 300

gggaccaagg tggaaatcaa a 321

<210> 60

<211> 214

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
polypeptide
<400> 60
Ala Ile Gln Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Asp Arg Val Thr Ile Thr Cys Lys Ala Ser Gln Asp Val Gly Thr Ala
20 25 30

Val Ala Trp Tyr Leu Gln Lys Pro Gly Gln Ser Pro Gln Leu Leu Ile
35 40 45

Tyr Trp Ala Ser Thr Arg His Thr Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Asp Phe Thr Phe Thr Ile Ser Ser Leu Glu Ala
65 70 75 80

Glu Asp Ala Ala Thr Tyr Tyr Cys Gln Gln Tyr Asn Ser Tyr Pro Leu
85 90 95

Thr Phe Gly Gln Gly Thr Lys Val Glu Ile Lys Arg Thr Val Ala Ala
100 105 110

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys Val Gln Trp Lys Val Asp Asn Ala Leu Gln Ser Gly Asn Ser Gln
145 150 155 160



Glu Ser Val Thr Glu Gln
165
Ser Thr Leu Thr Leu Ser
180
Ala Cys Glu Val Thr His
195 200

Phe Asn Arg Gly Glu Cys

210
<210> 61
<211> 642
<212> DNA
<213> Artificial Sequence
<220>
<223>

polynucleotide

<400> 61
gccatccagt tgacccagtc tccatcctcc
atcacttgca aggccagtca ggatgtgggt
gggcagtctc cacagctcct gatctattgg
aggttcagtg gcagtggatc tgggacagat
gaagatgctg caacatatta ctgtcagcag
gggaccaagg tggaaatcaa acgtacggtg
tctgatgagc agttgaaatc tggaactgcc
cccagagagg ccaaagtaca gtggaaggtg
gagagtgtca cagagcagga cagcaaggac
ctgagcaaag cagactacga gaaacacaaa
ctgagctcgc ccgtcacaaa gagcttcaac
<210> 62
<211> 447
<212> PRT

<213> Artificial Sequence

170

185

ctgtctgcat
actgctgtag
gcatccaccc
ttcaccttta
tataacagct
gctgcaccat
tctgttgtgt
gataacgccc
agcacctaca

gtctacgcct

aggggagagt

205

Description of Artificial Sequence: Synthetic

ctgtaggaga
cctggtacct
ggcacactgg
ccatcagtag
atcctctcac
ctgtcttcat
gcctgctgaa
tccaatcggg
gcctcagcag
gcgaagtcac

gt

Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser

175

Lys Ala Asp Tyr Glu Lys His Lys Val Tyr
190

Gln Gly Leu Ser Ser Pro Val Thr Lys Ser

cagagtcacc
gcagaagcca
ggtcccctceg
cctggaagct
gttcggccaa
cttcccgcca
taacttctat
taactcccag
caccctgacg

ccatcagggc

60

120

180

240

300

360

420

480

540

600

642



<220>
<223> Description of Artificial
polypeptide

<400> 62

Glu Val Gln Leu

1

Thr

Trp

Gly

Lys

65

Leu

Ala

Gly

Phe

Leu

145

Trp

Leu

Val

Met

Arg

50

Asn

Gln

Arg

Thr

Pro

130

Gly

Asn

Gln

Lys

Tyr

35

Ile

Arg

Met

Asp

Thr

115

Leu

Cys

Ser

Ser

Ile

20

Trp

Asp

Phe

Asn

Tyr

100

Val

Ala

Leu

Gly

Ser
180

Val
5

Ser

Val

Pro

Thr

Ser

85

Arg

Thr

Pro

Val

Ala

165

Gly

Gln

Cys

Arg

Asn

Ile

70

Leu

Lys

Val

Cys

Lys

150

Leu

Leu

Ser

Lys

Gln

Ser

55

Ser

Arg

Gly

Ser

Ser

135

Asp

Thr

Tyr

Gly

Val

Ala

40

Gly

Arg

Ala

Leu

Ser

120

Arg

Tyr

Ser

Ser

Sequence: Synthetic

Ala

Ser

25

Arg

Ser

Asp

Glu

Tyr

105

Ala

Ser

Phe

Gly

Leu
185

Glu

10

Gly

Gly

Thr

Asn

Asp

90

Ala

Ser

Thr

Pro

Val

170

Ser

Val Lys

Tyr Thr

Gln Arg

Lys Tyr
60

Ser Lys
75

Thr Ala

Met Asp

Thr Lys

Ser Glu

140

Glu Pro
155

His Thr

Ser Val

Lys

Phe

Leu

45

Asn

Asn

Val

Tyr

Gly

125

Ser

Val

Phe

Val

Pro

Thr

30

Glu

Glu

Thr

Tyr

Trp

110

Pro

Thr

Thr

Pro

Thr
190

Gly
15

Ser

Trp

Leu

Tyr

95

Ser

Ala

Val

Ala

175

Val

Ala

Tyr

Ile

Phe

Tyr

80

Cys

Gln

Val

Ala

Ser

160

Val

Pro



Ser

Pro

Pro

225

Phe

Pro

Val

Thr

Val

305

Cys

Ser

Pro

Val

Gly

385

Asp

Ser

Ser

210

Cys

Leu

Glu

Gln

Lys

290

Leu

Lys

Lys

Ser

Lys

370

Gln

Gly

Ser

195

Asn

Pro

Phe

Val

Phe

275

Pro

Thr

Val

Ala

Gln

355

Gly

Pro

Ser

Leu

Thr

Pro

Pro

Thr

260

Asn

Arg

Val

Ser

Lys

340

Glu

Phe

Glu

Phe

Gly

Lys

Cys

Pro

245

Cys

Trp

Glu

Leu

Asn

325

Gly

Glu

Tyr

Asn

Phe
405

Thr

Val

Pro

230

Lys

Val

Tyr

Glu

His

310

Lys

Gln

Met

Pro

Asn

390

Leu

Lys

Asp

215

Ala

Pro

Val

Val

Gln

295

Gln

Gly

Pro

Thr

Ser

375

Tyr

Tyr

Thr

200

Lys

Pro

Lys

Val

Asp

280

Phe

Asp

Leu

Arg

Lys

360

Asp

Lys

Ser

Tyr

Arg

Glu

Asp

Asp

265

Gly

Asn

Trp

Pro

Glu

345

Asn

Ile

Thr

Arg

Thr

Val

Phe

Thr

250

Val

Val

Ser

Leu

Ser

330

Pro

Gln

Ala

Thr

Leu
410

Cys

Glu

Leu

235

Leu

Ser

Glu

Thr

Asn

315

Ser

Gln

Val

Val

Pro

395

Thr

Asn

Ser

220

Gly

Met

Gln

Val

Tyr

300

Gly

Ile

Val

Ser

Glu

380

Pro

Val

Val

205

Lys

Gly

Ile

Glu

His

285

Arg

Lys

Glu

Tyr

Leu

365

Trp

Val

Asp

Asp

Tyr

Pro

Ser

Asp

270

Asn

Val

Glu

Lys

Thr

350

Thr

Glu

Leu

Lys

His

Gly

Ser

Arg

255

Pro

Ala

Val

Tyr

Thr

335

Leu

Cys

Ser

Asp

Ser
415

Lys

Pro

Val

240

Thr

Glu

Lys

Ser

Lys

320

Ile

Pro

Leu

Asn

Ser

400

Arg



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

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

<210> 63

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: Synthetic
peptide

<400> 63
Gly Tyr Thr Phe Thr Ser Tyr Trp Met Tyr
1 5 10



