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GlIn

Ile

Thr

Gln

Glu

Phe

Gln

Ser

120

Glu

Ser

Trp

Thr

30

Ser

Ala

Pro

Ile

Trp
110

Gln

Tyr

Ser

175

Thr

Lys

Pro

Ile
15

Leu
Ser
Pro
Ala
Ser
95

Ash

Leu

Pro
160
Gly
Tyr

His

val

Ser

ser

Arg

Arg

Arg

80

Arg

Ser



Asn

val

Lys

Arg

ASN

Ser

Lys

Thr
225

Pro

Ala

130

Ser

Glu

Ser

Leu

val

210

Lys

210>
<Z211>
<212>
<213>

<400>

Pro

115

Ala

Gly

Ala

GlIn

Ser

i%5

Tyr

Ser

20
471
PRT

Thr

Pro

Thr

Lys

Glu

180

Ser

Ala

Phe

Phe

Ser

Ala

val

165

Ser

Thr

Cys

ASn

Mus musculus

20

Met Glu Trp Ser Trp
1 5

val

Pro

Thr

Glu

65

Glu

Thr

His
Gly
Asn
50

Trp

Lys

Ala

Ser

Ala

Tyr

Ile

Phe

TYr

Glu
20
Ser

val

Gly

Lys

Met
100

val

val

Met
Tyr
Gly
85

Glu

Gly

val

Ser

150

Gin

val

Leu

Glu

Arg
230

Ile

GlIn

Lys

His

Tle

70

Lys

Leu

Gin

Phe

135

val

Trp

Thr

Thr

val

215

Gly

Phe

Leu

Met

Trp

55

Asn

Ala

Ser

val

Lys

Glu

Leu

200

Thr

Glu

Leu

GIn

ser

40

val

Pro

Thr

ser
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Thr Lys val Glu

Phe

Cys

val

GIn

185

Ser

His

Cys

Phe

GlIn
25

‘Cys

Lys

Tvyr

GIn

Leu
105

Pro

Leu

170

Asp

Lys

Gln

Leu

i0

Ser

Lys

GlIn

Asn

Thr

a0

Thr

Pro

Leu

155

Asn

ser

Ala

Gly

Leu

Gly

Ala

Lys

Asp

75

Ser

Ser

Ser

140

Asn

Ala

Lys

Asp

Leu
220

Ser

Pro

sSer

Pro

60

ASp

Asp

Glu
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Iie

125

Asp

Asn

Leu

AsSp

Tyr

205

Ser

Gly

Glu

Gly

45

Gly

val

Lys

Asp

Lys

Glu

Phe

Gln

Ser

190

Glu

Ser

Thr

Leu

30

Tyr

Gln

LysS

Ser

ser
110

Arg

Gln

TYr

Ser

175

Thr

Lys

Pro

Ala

15

val

Thr

Gly

TYr

Ser

95

Ala

Thr
Leu
Pro
160

Gly

TYr

val

Gly

Lys

Fhe

‘Leu

Asn
80

Ser

val



Tyr
ASD
Thr
145
Gly
Pro
Thr
val
val
225
Arg
Asn
Asp
Asp
Asn
305

Ash

Trp

Pro

Ala

Tyr
Tyr
130
Ala
ser
val
Phe
Thr
210
Ala
Gly
Leu
val
val
290
val
ser
Met

Ala

Pro
370

Cys
115
Trp
Pro
Ser
Thr
Pro
195
va'l
His
Pro
Leu
Leu
275
Ser
Glu
The
Ser
Pro

355

Glin

Ala

Gly

Ser

val

Leu

180

Ala

Thr

Pro

Thr

Gly

Met

Glu

val

Leu

Gly

Ile

val

Arg

GIn

val

Thr

165

Thr

val

Ser

Ala

Ile

245

Gly

Ile

Asp

His

Arg

325

Lys

Glu

TYr

Trp

Gly

Tyr

Leu

frp

Leu

ser

Ser

230

Lys

Pro

Ser

Asp

Thr

310

val

Glu

Arg

val

Gly

Thr

135

Pro

Gly

Ash

Gln

Thr

215

Ser

Pro

Ser

Leu

Pro

295

Ala

val

Phe

Thr

Leu
375

Tyr
120
Thr
Leu
Cys

Sepr

ser

200

Trp

Thr

Cys

val

ser

280

Asp

Gln

ser

Lys

Ile

360

Pro
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Tyr Gly Ser Pro

Leu

Ala

Leu

Pro

Lys

Pro

Phe

265

Pro

val

Thr

Ala

Cys

345

Ser

Pro

Thr val

Pro val
155

val Lys
170
Ser Leu

Leu Tyr

ser Gln

val Asp

Pro Cys
250

Ile Phe

Ile val

Gln Tle

Gin Thr

315
Leu Pro
330
Lys val

Lys Pro

Pro Glu

Ser
140
Cys
Gly
Ser
Thr
Ser
220
Lys
LYyS
Pro
Thr
Sar

300

His

TIle

Asn

LysS

Glu
380
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Leu
125

Sar

Gly

Tyr

Ser

Ley

205

Ile

Lys

Cys

Pro

Cys

285

Trp

Arg

Gln

Ash

Tyr

Ala

Asp

Phe

Gly

ser

Thr

Ile

Pro

Lys

270

val

Phe

Glu

His

LYyS

350

Ser

Met

Tyr
Lys
Thr
Pro
175
val
Ser

Cys

Glu’

Ala
255
ITe
val
val
ASp
Gln
335
Asp

val

Thr

Phe

Thr

Thr

160

Glu

His

Ser

Asn

Pro

240

PTro

Lys

va'l

Asn

TYr

320

Asp

Leu

Arg

Lys



385

Ile

Ash

Lys

Cys

Phe
465

GlIn

Tyr

Thr

Leu

ser

450

Ser

<210>
<21i>
<212>
<213>

<400>

val

val

Glu

Arg

435

val

Arg

21
235
PRT

Thr

Glu

Pro

420

val

val

Thr

Leu

Trp

405

val

Glu

His

Pro

Mus musculus

21

Met Asp Phe Leu val
1 5

val

Leu

Ser

Pro

65

Ala

Ser

Asn

Arg

G1n

Ile

Ser

Arg

50

Lys

Arg

Arg

Ser

Ala

130

Leu

Met
Ala
Leu
Pro
Phe
val
Asnh
115

ASp

Thr

Ser

20

Ser

Ile

Trp

Ser

Glu

100

Pro

Ala

Ser

Arg

Pro

Tyr

Ile

Gly

85

Ala

Pro

Ala

Gly

Thr

390

Thr

Leu

Lys

Glu

Gly

Gln

Gly

Gly

Met

Ty

70

Ser

Glu

Thr

Pro

Gly

Cys

AsSN

Asp

Lys

Ile

GIn

Glu

His

55

Ala

Gly

Asp

pPhe

Thr

135

Ala

mMet

Asn

Ser

Asn

440

leu

Phe

Ile

Lys

40

Trp

Thr

Ser

Ala

Gly

val

Ser
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val Thr Asp Phe

Gly

Trp

His

ser
vail
25

val
TYr
Ser
Gly
Ala
105

Thr

Ser

Lys
410
Gly

val

Ash

Phe

10

Leu

Thr

G1In

Asn

Thr

90

Thr

Gly

Ile

395

Thr

Ser

Glu

His

Leu

ser

Met

Glin

Leu

75

Ser

Tyr

Thr

Phe

Glu

Tyr

Arg

His
460

Leu

Gln

The

Lys

Ala

Tyr

Tyr

Lys

Pro
140

val val Cys phe
Page 22

Met

Leu

Phe

Asn

445

Thr

Tle

ser

Cys

45

Pro

Ser

ser

Cys

Ley

125

Pro

Leu

Pro
Asn
Met
430

Ser

Thr

Ser

Pro

30

Arg

Gly

Gly

Leu

Gln

110

Glu

S5enr

Asn

Glu

Tyr

415

Tyr

Tyr

Lys

Ala

15

Thr

Ala

Ser

val

Thr

95

Gln

Leu

Ser

AsSn

Lys

Ser

Ser

Ser

Ser

Ser

Ser

Pro

80

ITe

Trp

Lys

Glu

Phe
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145 150 155 160

Tyr Pro Lys Asp ITe Asn val Lys Trp Lys Ile Asp Gly Ser Glu Arg
165 170 175

GIn Asn Gly val teu Asn Ser Trp Thr Asp Gln Asp Ser Lys Asp Ser
180 185 190

Thr Tyr Ser Met Ser Ser Thr Leu Thr Leu Thr Lys Asp Glu Tyr Glu
195 200 205

Arg His Asn Ser Tyr Thr Cys Glu Ala Thr His Lys Thr Ser Thr Ser
210 215 220

Pro Ile val Lys Ser Phe Asn Arg Asn Glu Cys
225 230 235

<210> 22

<211l> 46

<212> DNA

<213> Artificial sequence

<220> .
<223> PCR primer

<400> 22
ctatagggag acccaagcetg getageatge tgoegtcggceyg gggcad

<210> 23

<211> 66

<212> DNA

<213> Artificial Sequence

<220> .
<223> PCR primer

<400> 23
aacgggcect ctagactcga gcggecgetc aggctatttc ttgtccatca tettetttge

tgtcag

<210> 24

<211> 21

<212> DNA

<213> Artificial Sequence

<220> .
<223> PCR primer

<400> 24
cgcaaatggg cggtaggcgt ¢

<210> 25

<21l> 18 -

<212> DNA

<213> Artificial sequence

<220> .
<2235 PCR primer
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<400> 25
tagaaggcac

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

<400> 26
atgctgegtc

26
1815
DNA

ctytggttct
ctggtgggea
gcacagctca
gagggccagg
gcacagggca
acctgctteg
ccctactega
gtgaccatca
gaggcaggaty
ttgtttgatg
ctggtgegea
agaagcccca
ggcaccgatg
ctcaacctca
cgggaccagg
ggcaatgcat
ttcgtyagca
tcgaagecea
atcacgtgct
ggtgtgcece
gatgtgcaca
cgcaaccccy
acattccccc
ctggtggece
gcaggagctg
aaacactcty
ctggatatct

aagtitaaac

agtcgagg

Homo sapiens

ggcggggcag
gcctcacagg

ccgatgecac
accteatctyg
accagggcag
acgcatcect
tgagcatccg
agcccagceat
cgtgcteceag
tgcccctgac
tgcacagcat
acccegtget
caggagcegt
ccacecctgeg
tctggeaget
gcagcgecta
ccctgaggcet
tcegggattt
gcatgaccct
ccagcetaccg
tgactggcaa
gcgtcetgeg
tgctgcagea

cagaggcecect

tggctttcgt
aggaccagga
acagcaaaga
gcagaattcc

cgctgatcag

ccetggcatg
agcectggag

cctgtgetge

gcagctgaca
cgcctatgece
gaggctgcag
ggatttcggc
gaccctggag
ctaccagggc
tggcaacgtg
cctgegggty
gcagcaggat
ggaggtccag
ctgctecttc

gacagacacc

‘tgccaaccge

gcagegegty
cggcageget
ggagcccaac
gggctaccct
cgtgaccacy
ggtggtgcetg
ggatgcgeac
gtgggtgacc
gtgctggaga
tggggaggga
agatgatgga
accacactgg

cctecgactgt
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ggtgtgcatg
gtccaggtcc
tecctteteec
gataccaaac
aaccgeacgg
cgcgtgegty
agcgctgecy
cccaacaagg
taccctgagy
accacgtcgc
gtgctgggty
gcgcacaget
gtccctgagg

tccecegage

.aaacagctgg

acggcectet
cgtgtggcgg
gcegtcagec
aaggacctgc
gaggctgagg
tcgcagatgy
ggtgcgaatyg
ggctctgtea
gtggggctgt
aagatcaaac
gaaggctcca
caagaaatag
actagtggat
gcettctagt

tgggtgecagce
ctgaagaccc
ctgagectyg
agctggtgea
ccctetteece
tggcggacga
tcagectgea
acctgcggce
ctgaggtgtt.
agatggccaa
caaatggcac
ctgtcaccat
acccggtggt
ctggcttcag
tgcacagttt
tcceggacct
acgagggcag
tgcaggtggce
gaccagdgga
tgttctggea
ccaacgagca
gcacctacag
ccatcacagg
ctgtctgtet

agagctgtga

agacagcect

cctgagegyc
ccgagetcgy

tgceagecat
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cctgggagea
agtgatggca
cttcagcctyg
cagctttget
ggacctgctyg
gggcagcttc
ggtggccgct
aggggacacg
ctggcaggat
cgagcaggygc
ctacagctgce
cacaccccag
ggccctagtg
cctggcacag
caccgaaggce
gctggcacaa
cttcacctgce

cgctccctac

cacggtgacc

ggatgggcag
gggcrtgttt
ctygcctggty
gcagcctatg
cattgcactg
ggaggagaat
gcagectctg
caccactgtg
taccaagctt

ctyttgtttg

18

60
120
180
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
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cceccteceee gtgecttect tgatcctgga aggtgccact cccactgtee tttcctaata 1800
aaatgaggaa attgc 1815
<210> 27
<211> 466
<212> PRT
<213>

<220>
<223>

<400> 27

Met Lys His Leu Trp Phe Phe Leu Leu teu val Ala Ala Pro Arg Trp
1

val teu Ser Gln Ile Gin Leu GIn Gin Ser Gly Pro Glu val val Lys
: - 20 25 30

Pro Gly g}a'Ser val Lys Tle igr Cys Lys Ala ser ggy Tyr Thr phe

Thr_ggp Tyr Tyr Ile Thr ggp val Lys Gln Lys ggo Gly ‘Gin Gly Leu

Glu Trp Ile Gly Trp Ile Tyr Pro Gly Ser Gly Asn Thr Lys Tyr Asn
65 70 75 80

Glu Lys Phe Lys Gly Lys Ala Thr Leu Thr val Asp'Thr Ser Ser Ser
85 90 95

Thr Ala phe Met GIn Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala val
- 100 105 iio

Tyr Phe Cys Ala Asn Tyr Gly Asn Tyr Trp Phe Ala Tyr Trp Gly Gin
115 120 125

Gly Thr &In val Thr val Ser Ala Ala Ser Thr Lys Gly Pro Ser val
130 135 140

Phe Pro Leu Ala Pro Ser Ser Lvs Ser Thr Ser Gly Gly Thr Ala Ala
145 150 155 160

Leu Gly Cys Leu val Lys Asp Tyr Phe Pro GTu Pro val Thr val Ser
165 170 175

Trp Asn Ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro Ala val
180 185 190

Leu GIn Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val val Thr val Pro
195 200 205
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sSer

Pro

225

Lys

Pro

Ser

ASp

Asn

305

val

Glu

Lys

Thr

Thr

385

Glu

Leu

LyS

Glu

Ser

210

ser

Th

ser

Arg

Pro

290

Ala

val

TYyr

Thr

Leu

370

Cys

Ser

Asp

ser

Ala

450

LYS

Ser

Asn

His

val

Thr
275

Glu

Lys

Ser

Lys

Ile

355

Pro

Leu

Asn

Ser

Arg

Leu

Leu
Thr
Thr
Phe
260
Pro
val
Thr
va'l
540

ser

Pro

val
Gly
Asp
420

Trp

His

Gly

Lys

Cys

245

Leu

Glu

Lys

Lys

Leu

325

Lys

Lys

Ser

Lys

Gln

405

Gly

Gln

ASh

Thr

val

230

Pro

Phe

val

Phe

Pro

310

Thr

val

Ala

Arg

Gly

Pro

Ser

GIn

His

GIn

215

Asp

Pro

Pro

Thi

Asn

295

Arg

val

Ser

Lys

Glu

375

Phe

Glu

Phe

Gly

Tyr
455

Thr

Lys

Cys

Pro

Cys.

280

Trp

Glu

Leu

Asn

Gly

360

Glu

Tyr

Asn

Phe

Asn

440

Thr
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Tyr Ile Cys

Arg

Pro

265

val

Tyr

Glu

His

Met

Pro

Asn

Leu

425

val

Gln

val

Ala

250

Pro

val

val

Gln

Gin

330

Ala

Pro

Thr

Ser

Tyr

410

Tyr

Phe

Lys

Glu

235

Pro

Lys

val

ASD

TYP

315

Asp

Leu

Arg

LYS

Lys

Sep

Ser

Ser

Xt
Asn

220

Pro
Glu
ASD

Asp

Trp
FPro
Glu
Asn
380
Ile
Thr
Lys

Cys

Leu
460
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val

LysS

Lel

Thr

val

285

val

ser

Leu

Ala

Pro

365

Gln

Ala

Thr

Leu

Ser

445

Ser

Asn

ser

Leu

Leu

270

Ser

Glu

Thr

Asn

Pro

350

Glin

val

val

Pro

Thr

430

val

Leu

His

Cys

Gly

Met

His

val

Tyr

Gly

Ile

vatl

Ser

Glu

Pro

415

val

Met

Ser

Lys
240
Gly
Ile
Glu
His
Arg
320
Lys
Glu
Tyr

Leu

Asp
His

Pro



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

<220>
<223>

<400>

28
238
PRT

28

Met val Leu
1

Gly Ala

val
val
Gly
65

Gly
Leu
Gln
Glu
ser
145
Asn
Ala
Lys

Asp

l.eu
225

Ser

Asp

50

Gln

Ile

Asn

Gln

Ile

130

Asp

Asn

teu

ASp

TYr

210

Ser

Tyr

Leu

35

Phe

Pro

Pro

ile

ser

115

Lys

Glu

Phe

Glin

ser

195

Glu

ser

Gln
Gly
20

Gly
Asp
Pro
A?a
His
100

Asn

Arg.

Gln

Tyr

ser
180

Thr-

Lys

Pro

Thr

5

ASp

Gin

Gly

Lys

Arg

85

Pro

Gln

Thr

Leu

Pro

165

Gly

Tyr

His

va'l

Gln

Ile

Arg

ASp

va'l

70

Phe

val

ASp

val

Lys

150

Arg

Asn

Ser

Lys

Thr
230

val

val

Ala

Ser

55

Leu

Ser

Glu

Pro

Ala

135

Ser

Glu

ser

Leu

val

215

Lys

Phe

Leu

Thr
40

Tyr

Ile

Gly

Glu

Trp

Ala

Gly

Ala

Gln

Ser

200

Tyt

Ser
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ITe

Thr

25

Ile

Met

TYIF

ser

Glu

105

Thr

Pro

Thr

Lys

Glu

185

Ser

Ala

Phe

Ser Leu Leu
10

Gln Ser Pro
Ser Cys Lys

Asn Trp Tyr
60

Ala Ala ser
75

Gly Ser Gly
90

Asp Ala Ala
Phe Gly Gly

Ser val Phe
140

Ala ser val
155

val Gln Trp
170

Ser val Thr
Thr Leu Thr

Cys Glu val
220

Asn Arg Gly
235
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Leu
Ala
Ala
45

Gln
Asn

Thr

Thr

val
Lys
Glu
Leu
205

Thr

Glu

Trp
Ser
30

ser
Glin
L.eu

Asp

Tyr
110

r Thr

Phe

Cys

val

GIn

150

Ser

His

Cys

Ile
15

Leu
Gln
Lys
Glu
Phe
95

Tyr
Lys
Pro
Leu
175
AsD

Lys

Gln

ser

Ala

ser

Pro

Ser

30

Thr

Cys

Lau

Pro

Leu

160

Asn

ser

Ala

Gly



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

<220>
<223>

. <400>

29
465,
PRT

29

Met Lys His
1

val

Pro

Thr

Glu

65

GlIn

Thr

Tyr

Thr

Pro

145

Gly

ASN

GlIn

Ser

Leu

Gly

Asp

50

Trp

Lys

Ala

Tyr

Leu

130

Leu

cys

Ser

ser

ser
210

Ser

Ser

35

ser

Ile

Phe

Tyr

Cys

Leu

Glu

20

Ser

Asn

Gly

LyS

Met
100

val

115

val

Ala

Leu

Gly

Ser

195

Leu

Thr

Pro

val

Ala

180

Gly

Gly

Trp
5

val

val

Ile

Tyr

Asn

85

Glu

Asn

val

Ser

LyS

165

Leu

Leu

Thr

Phe

Gln

Lys

His

Ile

70

Arg

Leu

Gly

Ser

Ser

150

Asp

Thr

Tyr

Gln

Phe

Leu

val

Trp

55

TYr

Ala

Ser

Asn

Ser

135

Lys

Tyr

Ser

Ser

Thr
215

Leu
val
Ser
40

val
Pro
Thr
ser
Pro
120
Ala
Ser
Phe
Gly
Leu

200

TYr
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Leu

GIn
25

Cys

Arg

Tyr

Leu

Leu

105

Trp

sSer

Thr

Pro

val

185

Ser

Ile

Leu val Ala
10

Ser Gly Ala

Lys Ala Ser

GIn Ala Pro
60

Ash Gly Gly
75

Thr val Asp
90 ‘

Arg ser Glu

Leu Ala Tyr

Thr Lys Gly
140

ser Gly Gly

Giu Pro val
170

His Thr Phe
ser val val
Cys Asn val

220
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Ala

Glu

Gly

45

Gly

Thr

Asnh

Asp

Trp

Pro

Thr

Thr

Pro

Thr

205

Asn

Pro

val

30

Tyr

Gin

ASp

Pro

Thr

110

Gly

Ser

Ala

val

Ala

190

val

His

Arg

15

Lys

Thr

ser

Tyr

Thr

a5

Ala

GIn

val

Ala

Ser

175

val

Pro

Lys

Trp

Lys

Ile

Leu

Asn

80

ASn

pPhe

Gly

Phe

Leu

160

Trp

Leu

Ser

Pro



ser

225

Thr

Ser

Arg

Pro

Ala

305

val

Tyr

Thr

Leu

Cys

385

Ser

Asp

Ser

Ala

Lys

ASh

His

val
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