<110>
<120>
<130>

<150>
<151>

<150>
<151>

<160> 24
<170>
<210> 1
<211>
<212>
<213>

<400> 1
tcaaccgcca

DNA

ccctgcggcec
ctacgagcaa
gcttcaagaa
cctggtgaaa
tttacatcaa
tgcatgaaag
atcgttaaag
ttcagaatgg
gtccttacat
gaaatttgtt
gcagcaaaat
tgggcatcta
ggtcacaaag
aatgagcaag
acacagaacc
gctgaggcaa
cacagcccac
ttcattcctg
cctcteccccc
ttaccaggga
gttagacaag

gagcaggagg

1984

Homo sapiens

caatgctgcc
cagcgccccc
aacattctgg
acaccatacc
tattcataat
gtaataagcg
ctttagagtt
ctacaaccaa
cagattcagg
ccatattcaa
ctcaaaacaa
ttggcttaaa
agatgaaaaa
aactcaagaa
aaaatgatta
cagcatttca
atgaaatgga
tagaggttgg
gtgctgatcc
cgccgcgacc
caatggtgga
aaacaggaga

aggaagaaga
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SEQUENCE LISTING

Laboratoires Serono SA
Novel BANK1 sSplice variant
1177 wo/PCT

EP07121538.8
2007-11-26

Us61/004,480
2007-11-28

PatentIn version 3.5

agcagcgcca
agattctgaa
ggaaataagt
actagcagtg
tttgagagat
cattagaaca
tcctgctggt
aattaagtac
agagagtttg
acatgagata
atatactcat
gaacctggct
tatggagggt
aatcttcgaa
tgaagaggat
tcatgaaagc
aggggaagga
cagtgagagt
agaaaataat
tgtagctaat
aggccaaatg
tgaacccaaa

cccatatact

ggcaaggggc
gactactttg
gagagaaagg
gtgcttccca
gaagtaattg
cggccagecc
tcagtccatg
tacccaacag
tgccagaata
ccatattatg
ttcaaagaac
attcatttgc
tcagaccccg
gacttttcaa
attgcctcat
aggaagacat
aaacagaatg
tctgaagacc
tcacaagagc
gccttccaac
gaaagaagtc
ggagaaaaag

tttgctgaga
Page 1

ttgggagccc
aggtcaacat
aaattgaaga
ctgaaattcc
gtgatactgt
tttggaataa
tcaatgtcta
caaaggcaaa
gcattgaaga
agttccagtc
ttccaactct
ttcaatgttc
cacatattgc
tccaagaaat
tttccacata
acgggcagag
gatcaggcat
agtatgatga
cactcatgag
tggaaagacc
aaaactgggg
agaagaaaga

ttgatgacag

ggaccccgcc
tccaacagac
actatcagaa
atgtgagaat
agaggttgaa
gaaagtctgg
ctgtgatgga
ggaatgccta
acttgatggt
tcttcaaact
tctccactgt
aggagcaacc
tgaaaggcat
tgacataaat
tattccttcc
tgcagatgga
ggagaccaaa
cttgtatgtg
cagcagacct
tcacttcacc
tcatcctggt
agaggaaaaa

tgaatatgac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380



atgatattgg
agacctcctg
tacatagctc
cgtggtcttc
aggggctgtc
gggaaaatgt
ggcctggaaa
aggccagaag
gaaactgccc
cgaccccaag
ttat

<210> 2
<211> 652
<212> PRT
<213> Homo
<400> 2
Met Leu Pro
1

Pro

Cys Gly

Thr
35

ITe Pro

Glu Ile

50

Lys

Ala val val

65

Phe Ile Ile

Phe Thr Ser

val
115

Lys Lys

val
130

His Asn

Lys Tyr Tyr

ccaatctgag
cccccacacc
aagtgtttca
ctaagaaaca
taactgatgg
ctatggatga
tgattcagca
aagaaaatgt
acaatgaaaa

ttgaaaagga

sapiens

Ala
5

Ala

Pro Ala

20

Asp Leu

Glu Glu

Leu Pro

Leu Arg

85

Ser Asn

100

Trp Cys

val

Tyr

Pro Thr

Pro

Pro

Arg

Leu

Thr

70

Asp

Lys

Met

Cys

Ala
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tataaagaaa aaaactggga gtcggtcttt

ccgacccaca
acaaaagaca
agacagagct
tcaggaagaa
agctctggag
ggagaaatta
ctataataaa
taagttttat

atttggtttc

Gly Lys

Pro Asp

Ala

Ser
55

Glu Ile

Glu val
Ile

Arg

Ala
120

Lys

Asp Gly

135

Lys Ala

150

agtatacctc
gccagaagac
cggatagaga
ctcatcctcc
aaatttaaac
cgacaactac
ctcaccattg
aatgtacact

tgttgcaaga

Gly Leu Gly

10

Ser Glu

25

Asp

His Ser Gly

Ala Ser Arg

Glu
75

Pro Cys

Ile Gly

90

Asp

Arg Thr Arg

Leu Glu Phe

ITe val Lys

Glu Cys
155

Page 2

Lys

caaaagagga
aatctgatga
gtccagcctt
tgcaggagaa
actggcagat
gagactgcat
tgcaccatcc
tcagcaataa

aagatcatta

Ser Pro Asp

Glu
30

Tyr Phe

Ile
45

Glu sSer

Asn Thr Ile

60

Asn Pro Gly

Thr val Glu

Ala Leu

110

Pro

Ala
125

Pro Gly

Ala Thr Thr

140

Leu Phe Arg

cattataaat
aactacacct
tgacaagttc
ttctactctc
agtaaagaat
gggaaaaagt
tattgggaaa
aggtggtaag
gcttcctgcet

aagaaggtta

Pro Ala

15

val Asn

Glu Arg
Leu

Pro

Ile
80

Glu

val Glu

95

Trp Asn

Ser val
Ile

Lys

Ala
160

Met

1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
1984



Asp

val

sSer

Leu
225

Met

Gly

Ser
Glu

305

Glu

Asp

Glu

Ala

385

Met

val

ser

Leu

Leu

Leu

210

Ala

Lys

His

Asp

Phe

290

Ser

Met

Ser

Leu

Pro

370

Asnh

val

Arg

Gly

Thr

Gln

195

Pro

Ile

Asn

Lys

Ile

275

Ser

Arg

Glu

Pro

Tyr

355

Leu

Ala

Glu

Gln

Glu

ser

180

Thr

Thr

His

Met

Glu

260

Asn

Thr

Lys

Gly

Leu

340

val

Met

Phe

Gly

Glu
420

ser

165

Glu

Leu

Leu

Glu

245

Leu

Asnh

Tyr

Thr

Glu

325

Glu

Phe

Ser

Gln

Gln

405

Thr

Leu

Phe

Ile

Leu

Leu

230

Gly

Lys

Glu

Ile

Tyr

310

Gly

val

Ile

Ser

Leu

390

Met

Gly

cys

Lys

cys

His

215

Gln

Ser

Lys

Gln

Pro

295

Gly

Lys

Gly

Pro

Arg

Glu

Glu

Asp
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Gln

His

sSer

200

cys

Cys

Asp

Ile

Glu

280

Ser

Gln

Gln

Ser

Gly

Pro

Arg

Arg

Glu

Asn

Glu

185

Gln

Ala

Ser

Pro

Phe

265

Asn

Thr

Ser

Asn

Glu

345

Ala

Pro

Pro

Ser

Pro
425

Ser ITe Glu Glu Leu

170

Ile

Asnh

Ala

Gly

Ala

250

Asp

Gln

Ala

Gly

Ser

Asp

Leu

Gln
410

Lys

Pro

Lys

Lys

Ala

235

Asp

Tyr

Asn

Asp

315

Ser

Ser

Pro

Pro

Phe

395

Asn

Gly

Page 3

Tyr

Tyr

Phe

220

Thr

Ile

Phe

Glu

Pro

300

Gly

Gly

Glu

Glu

Pro

380

Thr

Trp

Glu

Tyr

Thr

205

Gly

Trp

Ala

Ser

Glu

285

Ala

Ala

Met

Asp

Asn

365

Pro

Leu

Gly

Lys

Glu

190

His

Leu

Ala

Glu

Ile

270

Asp

Phe

Glu

Gln

350

Asn

Arg

Pro

His

Glu
430

Asp

Phe

Phe

Lys

Ser

Arg

Gln

Ala

Thr

335

Tyr

Ser

Pro

Gly

Pro

415

Lys

Gly

Gln

Lys

Asn

Glu

Ala

Asnh
320
Lys
Asp
Gln
val
Thr
400

Gly

Lys



Glu

Tyr

Asp

Glu

Glu

545

Met

Gly

Ile

Phe
625

Glu

Ile

450

Lys

Thr

Ile

Asp

ser

530

Asp

Leu

Ile

val

610

Tyr

Lys

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

<400>
tcaaccgcca caatgctgcc agcagcgcca ggcaaggggc

Glu

435

Asp

Lys

Pro

Ala

Lys

Pro

Leu

Glu

Glu

Gly

His

Asn

Glu

3
1983
DNA

Lys

Asp

Thr

Arg

Gln

500

Phe

Ala

Ile

Ala

Met

580

Lys

His

val

Phe

Glu

Ser

Gly

Pro

485

val

Arg

Phe

Leu

Leu

565

Ile

Arg

Pro

His

Gly

Gln

Glu

ser

470

Thr

Phe

Gly

Ser

Leu

550

Glu

Gln

Pro

Gly

Phe

630

Phe

Pan troglodytes

3

Glu

Tyr

455

Arg

Ser

Gln

Leu

Thr

535

Gln

Lys

Gln

Gly

Ser

Cys
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440

Asp Met

Ser Phe

ITe Pro

Gln Lys

Pro Lys

520

Leu Arg

Glu Lys

Phe Lys

Glu Lys

Glu Glu

600

Lys Glu

Asn Lys

Cys Lys

Ile

Ile

Pro

490

Thr

Lys

Gly

val

His

570

Leu

Asn

Thr

Leu

Lys

Leu

Ile

475

Lys

Ala

Gln

cys

Lys

Trp

Arg

val

Ala

Pro

635

Asp

ccctgcggec cagcgccccc agattctgaa gactactttg

ctacgagcaa aacattctgg ggaaataagt gagagaaagg

Page 4

Ala

460

Asnh

Glu

Arg

Asp

Leu

540

Asn

Gln

Gln

Tyr

His

620

Ala

His

ttgggagccc ggacccggcec
aggtcaacat tccaacagac

aaattgaaga actatcagaa

Asnh

Arg

Glu

Arg

Arg

Thr

Gly

Met

Leu

Asn

605

Asn

Arg

Glu Glu Glu Asp Pro Tyr Thr
445

Leu

Pro

Thr

Gln

510

Ala

Asp

Lys

Gly

Arg

Lys

Glu

Pro

Phe

Ser

Pro

Thr

495

Ser

Arg

Gly

Met

Lys

Asp

Leu

Asn

Gln

Ala

Ile

Ala

480

Pro

Asp

Ile

Gln

Ser

560

Ser

Cys

Thr

Lys

val
640

60
120
180



gcttcaagaa
cctggtgaaa
tttacatcac
tgcgtgaaag
atcgttaaag
ttcagaatgg
gtccttacat
gaaatttgtt
gcagcaaaat
tgggcatcta
ggtcacaaag
aatgagcaag
acacagaacc
gctgaggcaa
cacagcccac
ttcattcctg
cctctcecccc
ttaccaggga
gttagacaag
gagcaggagg
atgatattgg
agacctcctg
tacatagctc
cgtggtcttc
aggggctgtc
gggaaaatgt
ggcctggaaa
aggccagaag
gaaactgccc
cgaccccaag
tta

<210> 4
<211> 652
<212> PRT
<213> Pan
<400> 4

acaccatacc
tattcataat
gtaataagcg
ctttagagtt
ctacaaccaa
cagattcaag
ccatattcaa
ctcaaaacaa
ttggcttaaa
agatgaaaaa
aactcaagaa
aaaatgatta
cagcatttca
atgaaatgga
tagaggttgg
gtgctgatcc
cgccgcgacc
caacggtgga
aaacaggaga
aggaagaaga
ccaatctgag
cccccacacc
aagtgtttca
ctaagaaaca
taactgatgg
ctatggatga
tgattcagca
aagaaaatgt
acaatgaaaa

ttgaaaagga

troglodytes
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actagcagtg
tttgagagat
cattagaaca
tcctgctggt
aattaagtac
agagagtttg
acatgagata
atatactcat
gaacctggct
tacggagggt
aatcttcgaa
tgaagaggat
tcatgaaagc
aggggaagga
cagtgagagt
agaaaataat
tgtagctaat
aggccaaatg
tgaacccaaa
cccatatact
tataaagaaa
ccgacccaca
acaaaagaca
agacagagct
tcaggaagaa
agctctggag
ggagaaatta
ctataataaa
taagttttat

atttggtttc

gtgcttccca
gaagtaattg
cggccagccc
tcagtccatg
tacccaacag
tgccagaata
ccatattatg
ttcaaagaac
attcatttgc
tcagaccccg
gacttttcaa
attgcctcat
aggaagacat
aaacagaatg
tctgaggacc
tcacaagagc
gccttccaac
gaaagaagtc
ggagaaaaag
tttgctgaga
aaaactggga
agtaaacctc
gccagaagac
cggatagaga
ctcatcctcc
aaatttaaac
cggcaactac
ctcaccattg
aatgtacact

tgttgcaaga

Page 5

ctgaaattcc
gtgatactgt
tttggaataa
tcaatgtcta
caaaggcaaa
gcattgaaga
agttccaatc
ttccaactct
ttcaatgttc
cacatattgc
tccaagaaat
tttccacata
acgggcagag
gatcaggcat
agtatgatga
cactcatgag
tggaaagacc
aaaactgggg
agaagaaaga
ttgatgacag
gtcggtcttt
caaaagagga
aatctgatga
gtccagcttt
tgcaggagaa
actggcagat
gagactgcat
tgcaccatcc
tcagcaataa

aagatcatta

atgtgagaat
agaggttgaa
gaaagtctgg
ctgtgatgga
ggaatgccta
acttgatggt
tcttcaaact
tctccactgt
aggagcaacc
tgaaagacat
tgacataaat
tattccttcc
tgcagatgga
ggagaccaaa
cttgtatgtg
cagcagacct
tcacttcacc
tgatcctggt
agacgaaaaa
tgaatatgac
cattataaat
aactacacct
tgacaagttc
ttctactctc
agtcaagaat
gggaaaaagt
tattgggaaa
aggtggtaag
gcttcctgct

aaggaggtta

240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
1983



Met

Pro

Ile

Lys

Ala

65

Phe

Phe

Lys

His

Asp

val

Ser

Glu

Leu

225

Met

Gly

Leu

Ccys

Pro

Glu

50

val

Ile

Thr

Lys

val

130

Tyr

Ser

Leu

Leu

Leu

210

Ala

Lys

His

Pro

Gly

Thr

35

Ile

val

Ile

sSer

val

115

Asn

Tyr

Arg

Thr

Gln

195

Pro

Ile

Asn

Lys

Ala

Pro

20

Asp

Glu

Leu

Leu

Arg

Trp

val

Pro

Glu

ser

180

Thr

Thr

His

Thr

Glu
260

Ala

Ala

Leu

Glu

Pro

Arg

85

Asn

Cys

Tyr

Thr

Ser

165

Glu

Leu

Leu

Glu

245

Leu

Pro

Pro

Arg

Leu

Thr

70

Asp

Lys

val

Cys

Ala

150

Leu

Phe

Ile

Leu

Leu

230

Gly

Lys

Gly

Pro

Ala

ser

55

Glu

Glu

Arg

Lys

Asp

135

Lys

Cys

Lys

Cys

His

215

Gln

Ser

Lys
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Lys Gly Leu Gly Ser Pro Asp
10

Asp

Ile

val

Ala

120

Gly

Ala

Gln

His

Ser

200

Cys

Cys

Asp

Ile

Ser

25

His

Ala

Pro

Ile

Arg

Leu

Ile

Lys

Asn

Glu

185

Gln

Ala

Ser

Pro

Phe
265

Glu

Ser

Ser

cys

Gly

90

Thr

Glu

val

Glu

Ser

170

Ile

Asn

Ala

Gly

Ala

Glu

Asp

Gly

Arg

Glu

75

Asp

Arg

Phe

Lys

cys

155

Ile

Pro

Lys

Lys

Ala

235

His

Asp

Page 6

Tyr

Glu

Asn

60

Asn

Thr

Pro

Pro

Ala

140

Leu

Glu

Tyr

Tyr

Phe

220

Thr

Ile

Phe

Phe

Ile

45

Thr

Pro

val

Ala

Ala

125

Thr

Phe

Glu

Tyr

Thr

205

Gly

Trp

Ala

Ser

Glu

30

Ser

Ile

Gly

Glu

Leu

110

Gly

Thr

Arg

Leu

Glu

190

His

Leu

Ala

Glu

Ile
270

Pro

15

val

Glu

Pro

Glu

val

95

Trp

Ser

Lys

Met

Asp

Phe

Phe

Lys

Ser

Arg

Gln

Ala

Asnh

Arg

Leu

Ile

80

Glu

Asn

val

Ile

Ala

160

Gly

Gln

Lys

Asn

Glu



Ile

ser

Glu

305

Glu

His

Asp

Glu

Ala

385

Thr

val

Glu

Glu

TYyr

Asp

Glu

Glu

Asp

Phe

290

ser

Met

ser

Leu

Pro

370

Asn

val

Arg

Asp

Ile

450

Lys

Thr

Ile

Asp

Ser

530

Glu

Ile

275

ser

Arg

Glu

Pro

Tyr

355

Leu

Ala

Glu

Gln

Glu

435

Asp

Lys

Pro

Ala

Lys

Pro

Leu

Asnh

Thr

Lys

Gly

Leu

340

val

Met

Phe

Gly

Glu

420

Lys

Asp

Thr

Arg

Gln

500

Phe

Ala

Ile

Asnh

Tyr

Thr

Glu

325

Glu

Phe

ser

Gln

Gln

405

Thr

Glu

Ser

Gly

Pro

485

val

Arg

Phe

Leu

Glu

Ile

Tyr

310

Gly

val

Ile

Ser

Leu

390

Met

Gly

Gln

Glu

ser

470

Thr

Phe

Gly

Ser

Leu

Gln

Pro

295

Gly

Lys

Gly

Pro

Arg

Glu

Glu

Asp

Glu

Tyr

455

Arg

Ser

Gln

Leu

Thr

535

Gln
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Glu Asn Asp Tyr Glu Glu Asp

280

ser

Gln

Gln

Ser

Gly

Pro

Arg

Arg

Glu

Glu

440

Asp

Ser

Lys

Gln

Pro

520

Leu

Glu

Thr

Ser

Asnh

Glu

345

Ala

Pro

Pro

Ser

Pro

425

Glu

Met

Phe

Pro

Lys

Lys

Arg

Lys

Gln

Ala

Gly

Ser

Asp

Leu

His

Gln

410

Lys

Glu

Ile

Ile

Pro

490

Thr

Lys

Gly

val

Asnh

Asp

315

Ser

Ser

Pro

Pro

Phe

395

Asn

Gly

Asp

Leu

Ile

475

Lys

Ala

Gln

Cys

Lys

Page 7

Pro

300

Gly

Gly

Glu

Glu

Pro

380

Thr

Trp

Glu

Pro

Ala

460

Asn

Glu

Arg

Asp

Leu

540

Asn

285

Ala

Ala

Met

Asp

Asn

365

Pro

Leu

Gly

Lys

Tyr

445

Asn

Arg

Glu

Arg

Arg

Thr

Gly

Phe

Glu

Glu

Gln

350

Asn

Arg

Pro

Asp

Glu

430

Thr

Leu

Pro

Thr

Gln

510

Ala

Asp

Lys

His

Ala

Thr

335

Tyr

Ser

Pro

Gly

Pro

415

Lys

Phe

Ser

Pro

Thr

495

Ser

Arg

Gly

Met

Ala

His

Asn

320

Lys

Asp

Gln

val

Thr

400

Gly

Lys

Ala

Ile

Ala

480

Pro

Asp

Ile

Gln

Ser



545

Met Asp Glu

Gly Leu Glu

Ile Ile Gly

val His

610

Ile

Phe
625

Tyr Asn

Glu Lys Glu

<210> 5
<211> 2849
<212> DNA
<213> Mus

<400> 5
agagtaggaa

tgcaggcagg
cttctggcac
ctgaagacta
caagtggaca
tagtgcttcc
atgaactaat
cacggccagc
gctcggtcac
actgttcagc
tgtgccagaa
taccatatta
acaccacaga
ctcttcatct
gttcagacct
aagactttct
atgtaatctc

tcaggaagac
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550

Ala Leu

565

Met Ile

580

Lys Arg

Pro

His

val His

Glu

Gln

Pro

Gly

Phe

Lys Phe

Gln Glu

Glu
600

Glu

Lys

Asn

630

Phe Gly

musculus

gcaagctgca
gctggccact
taggggtagc
ccttgaggtc
gaagggaact
tggggaaatt
tggcgaaatt
acgttggaat
tgtcaatatc
agcaaaagca
aagcatcgaa
tgaattcaaa
gctcccaaca
gctgcagtgt
gctgcatatt
cagccaaaac
attttccaca

acacaggcgg

Phe

Cys Cys

gggccacaga
gcagctccca
acccaggatc
agcattccaa
gacgtcctag
ccatgtgaga
ctagaggttg
aagagtgtct
cactgtgatg
acagaaagtc
gaacttgata
catctccaag
cttcttcact
tcaggagcaa
gctgaaaggc
actggcagaa
tattcaccct

aacacagaca

555

His Trp
570

Lys

Lys Leu

585

Arg

Glu Asn val

Glu Thr Ala

Pro
635

Lys Leu

Lys Lys Asp

ccatcggaac
ggctccaacc
tgttccaggt
cagactcaag
catctctgag
aacctggtga
aatttatatc
ggcatatgaa
gaatcatcaa
catttagagt
atgttcttgce
ctgaaactta
gtgcagcaaa
ccagggcagc
atggtcatga
atagcaagca
ccatgccgtc
gatctgagga

Page 8

GIn Met Gly

Gln Leu Arg

Asn
605

Tyr Lys

His Asnh Glu

620

Ala Arg Pro

His

taaaggtctg
tcccgcaatg
tggcctagcea
agccaagtat
accatctgtg
gatattcatt
aaccaacaag
agctgcagat
ggccacaaca
gtcagacccg
atctatattc
ccctcaaaaa
atttggctta
tagaatgaag
agaactcaag
agaaaatgac
tccggceatcc

gcctgaaagg

560

Lys Ser

Asp Cys
Leu Thr
Asnh

Lys

val
640

Gln

caggggaagt
cttcctgtgg
cctccaggtc
cctgaggaca
cctcgggtac
ctgttgaaag
cgcctcagag
tttccagctg
gagattaaat
ggcaagagtt
aagcgtgaga
gaacgtactc
aagaatctgg
gcgacagatg
gaagtctttg
tatgaagaag
cttcatgaac

tctgtggaga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080



tgaaggagga
gctccgagaa
actctgaaga
ctgcctccca
tggaaagaag
gcagagaaga
catttgcaga
aaagaactgg
cgcacatccc
cagcccgaag
ctcggatgga
aactgatcct
agaaatttaa
tacggcaact
aactgaccat
acagtccatt
gctgcaaaaa
ttgcgcctcg
ggacacagga
tactgtacca
ccattcattt
aaagaaaaaa
aggttattct
atgaccatct
ttttcagata
ttcgcagttt
gtgcccaagt
tgacgtgcac
tgctcttctg
tctctcaaat
<210> 6

<211> 650
<212> PRT
<213> Mus
<400> 6

agaagcaggt
ccagtatgac
gcctctccca
gctagaaaga
tcaaaactgg
aaagaaagaa
gactgaagac
aaatcggtct
tcccaaagaa
acaatctgat
gggcccaacc
cctgcaggag
acattggcag
acgagacaac
tgtgcaccat
caacagtaag
agatcattaa
gtgaagccag
cacaagtgtg
cttcagatgg
ttaccacaac
aatcagcaaa
tcctattctt
tctgtctgcec
gcttctttta
tcgttagttg
cttcagccct
agtaatattt
gaaggtattt

taaaaagtac

musculus

PhoenixTemp21520. tmp. txt

gctgaggcaa
gatctgtatg
cactgcaggc
cctcacttta
aatgatctca
gaagcccagg
aatgagtatg
ttcattataa
gaaacaacac
ggtgataagt
ttccctagta
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cctgcttctg
cctttggatt
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cctccttcaa
tttctcacat
tttactgcct
atggtgtttt
ctacacggat
cagaacatgg
ccccatgett

ttttgcaaa

gacgcagcct
ttttcatccc
cacctctgct
cctcacaagg
atgcaagacc
aggaggagga
acctgatact
acagaccacc
cttacatagc
tctacagtct
caagggatta
atgggaaaat
gtggtctgga
aaaggccaga
atactgccca
gaatccaagt
tataatcaaa
gaatacctgg
tcaaagtgtg
agatggagac
agagcacctc
gaatagcaaa
ctaagaacgt
tcagagccat
atttgcatgt
gtatttgggt
tcctgaagtc
atgcctcgcea

ccctgtcccc

gtcagagggt
tgggtttgac
gccaccacga
aaaagtactg
agagacaaga
agaagaagaa
ggccagtaag
ggctcccaca
tcaagtgttc
acctaagaaa
tctgactact
gtctgtggat
aatgattcag
agatgaaaat
caatgaaaat
tgaaaaggag
ctcaagaatc
tctccagggc
ttagcaccac
tcatagcatt
attctcccat
attaaggacc
tttgcatatt
aatgttcttg
acctttgaaa
gataagcaag
atgttaattc
cattgcctgt

aaggacttac

gaaagggaaa
accgaaggca
ccaggcactg
gaagaccaaa
gaggaatcca
aacccatatg
agtgtcaaga
ccccggecca
caacaaaagg
cccgacaaaa
gggcaggaag
gaagctctgg
caggaaaagc
gcctatgata
atgttgtaca
tttggtttct
tgccaacatg
taatctgcat
aatttattgg
ctctgaaaat
cttgaaaatt
caaactatat
tgctctttaa
tgatgccatg
tgtactttta
cactctacca
tatcaattaa
gctcatcctc

taaatgtctt

Met Leu Pro val Ala Ser Gly Thr Arg Gly Ser Thr GIn Asp Leu Phe
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1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
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2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
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Lys

Leu

65

Ile

Ser

val

Tyr

145

Pro

Leu

Leu

Leu

Ala

225

Lys

His

Gly

val

Pro

Gly

50

val

Leu

Ser

val

Asn

130

Cys

Gly

Ala

Gln

Pro

210

Leu

Ala

Glu

Arg

Gly

Thr

35

Thr

Leu

Leu

Thr

Trp

Ile

Ser

Lys

sSer

Ala

195

Thr

His

Thr

Glu

Asn
275

Leu

20

Asp

Asp

Pro

Lys

Asn

100

His

Ala

Ser

Ile

180

Glu

Leu

Leu

Asp

Leu

260

Ser

Ala

ser

val

Gly

Asp

85

Lys

Met

Cys

Ala

Leu

165

Phe

Thr

Leu

Leu

Gly

Lys

Lys

Pro

Arg

Leu

Glu

70

Glu

Arg

Lys

Asp

Lys

Cys

Lys

Tyr

His

Gln

230

Ser

Glu

Gln

Pro

Ala

Ala

55

Leu

Leu

Ala

Gly

Ala

Gln

Arg

Pro

Cys

Cys

Asp

val

Glu
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Gly Pro
25

Lys Tyr

Ser Leu

Pro Cys

Ile Gly

Arg Ala
105

Ala Asp
120

Ile Ile

Thr Glu

Lys Ser

Glu Ile
185

Gln Lys
200

Ala Ala

Ser Gly

Leu Leu

Phe Glu

265

Asn Asp
280

Glu Asp

Pro Glu

Arg Pro

Glu Lys

Glu Ile

90

Arg Pro

Phe Pro

Lys Ala

Ser Pro

155

Ile Glu
170

Pro Tyr

Glu Arg

Lys Phe

Ala Thr
235

His Ile
250

Asp Phe

Tyr Glu
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Tyr

Asp

Ser

60

Pro

Leu

Ala

Ala

Thr

140

Phe

Glu

Tyr

Thr

Gly

Arg

Ala

Leu

Glu

Leu

Thr

45

val

Gly

Glu

Arg

Gly

Thr

Arg

Leu

Glu

His

205

Leu

Ala

Glu

Ser

Glu

30

Ser

Pro

Glu

val

Trp

110

Ser

Glu

val

Asp

Phe

190

Thr

Lys

Ala

Arg

Gln

270

val

15

val

Gly

Arg

Glu
95

Asn

val

Ser

Asn

175

Lys

Thr

Asn

Arg

His

255

Asn

Ile

Ser

Gln

val

Phe

80

Phe

Lys

Thr

Lys

Asp

val

Glu

Leu

Met

240

Gly

Thr

Ser



Phe

Leu

305

Arg

ser

Leu

Pro

Ala

385

Leu

Arg

Ala

Thr

Asp

Gly

Glu
545

ser

290

Arg

ser

Leu

Tyr

Leu

370

Ala

Glu

Pro

Gln

Glu

450

Arg

Pro

Ala

Lys

Pro

530

Leu

Thr

Lys

val

sSer

val

355

Pro

Ser

Asp

Glu

Glu

435

Asp

Thr

Arg

Gln

Phe

515

Thr

Ile

Tyr

Thr

Glu

Glu

340

Phe

Gln

Gln

Thr

420

Asn

Gly

Pro

val

500

Tyr

Phe

Leu

Ser

His

Met

325

Gly

Cys

Leu

Met

405

Arg

Glu

Asnh

Thr

485

Phe

Ser

Pro

Leu

Pro

Arg

Lys

Glu

Pro

Arg

Glu

390

Glu

Glu

Glu

Tyr

Arg

His

Gln

Leu

Ser

Gln
550

ser

295

Arg

Glu

Arg

Gly

Pro

375

Arg

Arg

Glu

Ile

Gln

Pro

Thr

535

Glu
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Met Pro Ser

Asnh

Glu

Phe

360

Pro

Pro

Ser

Ser

Glu

440

Leu

Phe

Pro

Lys

Arg

Arg

Thr

Glu

Ser

345

Asp

Leu

His

Gln

Ser

425

Glu

Ile

Ile

Pro

Ala

505

Lys

Asp

val

Asp

Ala

330

Ser

Thr

Leu

Phe

Asn

410

Arg

Asn

Leu

Lys

Ala

Pro

Tyr

Lys
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Pro Ala Ser Leu

Arg

Gly

Glu

Pro

Thr

395

Trp

Glu

Pro

Ala

Asn

475

Arg

Asp

Leu

Asn
555

300

Ser

Ala

Asn

Gly

Pro

380

Ser

Asn

Glu

Tyr

Ser

460

Arg

Glu

Arg

Lys

Thr

540

Gly

Glu

Glu

Gln

Asn

365

Arg

Gln

Asp

Lys

Ala

445

Lys

Pro

Thr

Gln

Thr

525

Thr

Lys

Glu

Ala

Tyr

350

Ser

Pro

Gly

Leu

Lys

Phe

Ser

Pro

Thr

Ser

510

Arg

Gly

Met

His

Pro

Arg

Asp

Glu

Gly

Lys

Asnh

415

Glu

Ala

val

Ala

Pro

495

Asp

Met

Gln

Ser

Glu

Glu

320

Arg

Asp

Glu

Thr

val

400

Ala

Glu

Glu

Lys

Pro

480

Tyr

Gly

Glu

Glu

val
560



Asp Glu
Leu

Gly

His
610

val

Asn Ser

625

Glu Phe

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

<220>
<223>

<400>
cacctca

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

<220>
<223>

<400>
ataataa

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

<220>
<223>

<400>
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Glu Phe

565

Ala Leu Lys

ITe GIn GIn Glu

580

Met Lys

Glu
600

Lys Arg Pro Glu Asp

Gly Asn Thr

615

His Pro Ser

Phe Ser Phe

630

Pro Asn Lys

Gly Phe Cys Lys Lys

645

7

28

DNA

Artificial Sequence

primer?7

7
acc gccacaatgc tgccagca

8

30

DNA

Artificial Sequence

primer8

8
cct tctttaatga tctttcttge

9

26

DNA

Artificial Sequence

primer9

9

agaggaaact acaccttaca tagctc

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

<220>
<223>

10

23

DNA

Artificial Sequence

primerl0

Leu

585

Asnh

Ala

Pro

Asp

Lys His Trp Gln Met Gly Lys
570

Gln Leu Arg Asp
590

Arg

Ala Tyr Asp Lys Leu
605

Asn Glu Asn Met
620

Ala Arg ITe Gln val
635

His
650
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ser

575

Asn

Thr

Leu

Gly

Ile

Ile

Tyr

Lys

28

30

26



<400>

10

gatgagttct tcctgaccat cag

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

<220>
<223>

<400>

11

24

DNA

Artificial Sequence

primerll

11

tcaaagcaga tgggagatct caac

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

<220>
<223>

<400>

12

21

DNA

Artificial Sequence

primerl?2

12

cagcgccccc agattctgaa ¢

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

<220>
<223>

<400>

13

20

DNA

Artificial Sequence

primerl3

13

cagcgccccc aggaaataca

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

<220>
<223>

<400>

14

25

DNA

Artificial Sequence

primerl4

14

gcctattctt tgttttggaa ataca

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

<220>
<223>

<400>

15

25

DNA

Artificial Sequence

primerl5

15

cacatggaat ttcagtggga agcac

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

16

24

DNA

Artificial Sequence
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<220>
<223> primerl6
<400> 16

atcacagtag acattgacat ggac

<210> 17

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> primerl7

<400> 17

ttggagaggg tatttagagc cata

<210> 18

<211> 23

<212> DNA

<213> Artificial Sequence
<220>

<223> primerl8

<400> 18

aagcagggct accaattcac cag

<210> 19

<211> 25

<212> DNA

<213> Artificial Sequence
<220>

<223> primerl9

<400> 19

ctatgatact ggaaatactg tcagt

<210> 20

<211> 21

<212> DNA

<213> Artificial Sequence
<220>

<223> primer20

<400> 20

agcatatgac cagctgatca g

<210> 21

<211> 25

<212> DNA

<213> Artificial Sequence
<220>

<223> primer2l

<400> 21

ttgatttact atgaaaatat caagc

<210> 22
<211> 23
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24

24

23

25

21

25



<212>
<213>

<220>
<223>

<400>

DNA_ L
Artificial Sequence

primer22

22

ttacataaga aaccagcttc cag

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

<220>
<223>

<400>

23

21

DNA

Artificial Sequence

primer23

23

acctcccgeca atgcttectg t

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

<220>
<223>

<400>

24

24

DNA

Artificial Sequence

primer24

24

acatggaatt tccccaggaa gcac
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