<tiop

<1200

<1307

<140>
{141>

<150>
151>

{160>

170>

<2100

211>

{2>

213>

{220>
223>

<400>
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Patentin version 3.4

1

15

DNA

Artificial

An artificially synthesized nucleotide sequence

1

gacacctata tacag

210>
<2112
212>
213>

P4

5

PRT
Artificial



2/200

{2202
{223> An artificially synthesized peptide seqguence

<400> 2

Asp Thr Tyr lle Gin
1 5

210> 3

211> 51

{212> DNA

213> Artificial

220>

{223> An artificially synthesized nucleotide sequence

<400> 3
aggattgate ctotgaatgg taatactaaa tatgtcecga agttecaggg o 51

210> 4

211> 17

212> PRY

213> Artificial

{2207

{223> An artificially synthesized peptide sequence

400> 4

Arg lie Asp Pro Leu Asn Gliy Asn Thr Lys Tyr Va! Pro Lys Phe Gin
1 5 10 15

Gly



<210
{21
212>
213>

{2207
223>

<400>

3/200

5

21

DNA
Artificial

An artificially synthesized nucleotide sequence

5

totegggacee totttgactt ¢

210>
211>
AV
213>

{2207
223>

<400>

6
7

PRT
Artificial

An artificially synthesized peptide sequence

Ser Giy Thr Leu Phe Asp Phe

1

Q1
211>
212>
213>

2202

5

7
1413
DNA

Mus musculus

21



221>
222>

<220>
221>
222>

(220>
221>
222>

<2205
221>
{222>

220>
221>
<222>

<4002
atg aaa tec

Cbs

(1)..(1413)

sig_peptide

(1.. (67N

mat_peptide
(58).. (1413)

V _region

(58) .. (405)

C_region

(406).. (1413)

7

Met Lys Cvs

gto
Val

cca

Pro

aaa
Lys
30

aat

Asn

EEE
Gly
15

gac

Asp

tca

Ser

gceC

Ala

acoc

Thr

agec

Ser

Z8E
Glu

fca

Ser

tat
Tyr

tEeg
Trp
=15

gat

Asp

gre
Val

ata

ile

gtt
Val

cag

Gin

aag

lys

cag
Gin
35

ate

ie

ctg

Leu

itg
Leu

20

tgg
Trp

ttc
Phe

cag
Gin

tece

Ser

gtg
Val

tte
Phe

cag
Gin

tec
Cys

aag

Lys

4/200

ctg
Leu
-10

tect

Ser

aca
Thr

cte

Leu

atg
Met

ggg
Gly

got
Ala

agg
Arg
40

gca
Ala

gca
Ala

tct
Ser
25

cct

Pro

gteg
Val

gag
Gilu
10

EEC
Gly

gaa
Glu

got
Ala

ctt

Leu

ttc
Phe

cag
Gin

aca

Thr

gtg
Val

adc

Asn

BEC
Gly

BEE
Gly

dag

Lys

att

ile

ctg
Leu

45

48

96

144

192



gag
Glu

GGE

Pro

aca

Thr

tat
Tvr

acec
Thr
110

ccd

Pro

4]
Givy

aac

Asn

cag

Gln

tegg
Trp

4ag

Lyvs

ECG

Ala

tac
Tyr
95

act

Thr

ctg

Leu

tge
Cys

tot

Ser

tet
Ser
175

att

te

tte
Phe

tac
Tyr
80

tet
Cys

cte

Leu

266

Ata

ctg

Leu

gga
Gty
160

gga
Gly

gga
Gly

cag
GIn
65

ctg

Leu

gttt
Vai

aca

Thr

cct

Pro

gtc
Val
145

tee

Ser

cte

Leu

agg
Arg
50

EEC
Gty

caa

Gin

ageg
Arg

gte
Val

f:4:4:4
Gly
130

aag

Lys

otg

Leu

tac

Tyr

att

Ile

aag

Lys

cte

Leu

tet

Ser

tece
Ser
115

tet

Cys

gec
Giy

tce

Ser

act

Thr

gat
Asp

266
Ala

agc

Ser

£EE
Gly
100

tca

Ser

gga
Gly

tac

Tyr

age

Ser

atg
Met
180

cot

Pro

act

Thr

age
Ser

85

aGcec

Thr

BGG

Ala

gat
Asp

tte
Phe

agt
Ser

165

agc

Ser

ctg

Leu

ata
tle

70

ctg

Leu

cte

l.eu

ada

Lys

aca

Thr

cct
Pro
150

gte
Val

agc

Ser

5/200

aat
Asn
55

aca
Thr

aca
Thr

1t
Phe

aca

Thr

act
Thr
135

gag
Glu

cac

His

tca

Ser

get
Gly

gea

Ala

tet

Ser

gac

Asp

aca
Thr
120

ggt
Gly

tca

Ser

acc

Thr

gtg
Vai

aat

Asn

gac

Asp

gag
Gilu

tte
Phe
1056

GCC

Pro

tce

Ser

gig
Vali

tte
Phe

act
The
185

act

The

aca

Thr

gac
Asp
90

teg
Trp

cca

Pro

tot

Ser

act

Thr

cca
Pro

170

gto
Val

aaa

Lys

tco
Ser
75

act
Thr

EEC
Gly

tca

Ser

gtg
Val

gtg
Val
155

gct
Ala

CGG

Pro

tat
Tyr
60

tce

Ser

gCG

Ala

caa

Gin

gte
Val

act
Thr
140

act

Thr

cte

Leu

tce

Ser

gt
Val

aat

Asn

gte
Val

£BG
Gly

tat
Tyr
125

cte

Leu

teg
Trp

ctg

leu

age

Ser

240

288

336

384

432

480

528

576

624



act
Thr
180

agc

Ser

atec

fle

aac

Asn

gat
Asp

gat
Asp
270

aac

Asn

aac

Asn

tgg
Trp

tgg
Trp

acc

Thr

aac

Asn

ctc

Leu

gta
Val
255

gtg
Val

gtg
Yal

agt

Ser

atg
Met

cca

Pro

acg
Thr

GCC

Pro

gag
Giu
240

cte

Leu

agec

Ser

gaa
Glu

act

Thr

agt
Ser

320

agt

Ser

gte
Val

tgt
Cys
225

ggt
Gly

atg
et

gag
Glu

gta
Val

atec
{le

305

geC
Gty

Cag

Gin

gac
Asp
210

cct

Pro

gga
Gly

ate

Ile

gat
Asp

cac
His
290

CEE
Arg

aag

Lys

acc
Thr
195

aaa

Lys

cea

Pro

cca

Pro

toe

Ser

gac
Asp
275

aca

Thr

Etg
Val

gag
Glu

gte
Vai

adaad

Lys

tEG
Cys

tGe

Ser

ctg
Leu
260

cGca

Pro

got
Ala

gte
Val

tte
Phe

ace

Thr

ctt

Leu

aag

Lys

gto
Val
245

aca

Thr

gac

Asp

cag
Gin

agt

Ser

aza
Lys
325

tegc
Cys

gag
Glu

gag
Giu
230

ttc
Phe

CcGC

Pro

gte
Val

aca

Thr

£60
Ala
310

tge
Cys

6/200

age

Ser

cCs
Pro
215

tgt
Cys

atc

e

adg

Lys

cgg
Arg

caa
Gin
295

cte

Leu

adg

Lys

gtt
Val
200

age

Ser

cac

His

tic
Phe

gto
Val

atc
tle

280

ace

Thr

GGG

Pro

gtc
Val

got
Ala

288
Gly

aaa

Lys

oot

Pro

acg
Thr
265

age

Ser

cat

His

atc

ile

aac

Asn

cac

His

GGG

Pra

tge
Cys

cca
Pro
250

tegt
Cys

teg
Trp

aga

Arg

cag

Gin

aac
Asn
330

cGa

Pro

att
e

cca
Pro
235

aat

Asn

gte
Vai

ttt
Phe

gag
Glu

cac
His
315

daa

Lys

gCC

Ala

tca
Ser

220

got
Ala

atec

lle

gtg
Yal

gte
Val

gat
Asp
300

cag

Gin

gac

Asp

age
Ser
205

aca

Thr

cot

Pro

adg

Lys

gtg
Val

aac
Asn

285

tac

Tyr

gac

Asp

cteo

Leu

672

120

168

816

864

912

960

1008

1056



CGa

Pro

_gct
Ala
350

aaa

Lys

atc

Ile

gac

Asp

azg

l.ys

tge
Cys
430

atc

e

<210> 8

ica
Ser

335

Cca

Pro

gat
Asp

agt

Ser

acec

Thr

cte
Leu
415

aac

Asn

tee

Ser

CGG

Pro

caa

Gln

gte
Val

gte
Val

gca
Ala
400

gat

Asp

gte
Val

cee
Arg

211> 4N
<212> PRT

atc

Ile

gta
Val

agt

Ser

gag
Giu
385

Gca

Pro

ata

fe

aga

Arg

tet

Ser

gag
Giu

tac

Tyr

cic
Leu
370

teg
Tep

gte
Val

aaa

Lvs

cac

His

cCg
Pro

450

aga

Arg

ate
Ile

3b5

act

Thr

aco

Thr

cta

Leu

aca

Thr

Eag
Glu
435

get
Gly

asc
Thr
340

ttg

Leu

tge
Cys

age

Ser

gac

Asp

age
Ser
420

gegt
Gly

aaa

Lys

atc

lle

ceg

Pro

ctg

Leu

aat

Asn

tct
Ser
405

aag

Lys

ctg

{eu

tca

Ser

cca

Pro

gtc
Val

288
Gly
390

gac

Asp

tgg
Trp

aaa

Lys

7/200

aaa

Lys

cca

Pro

gtg
Val
375

cat

His

ggt
Gly

gag
Glu

aat

Asn

att

Ile

gca
Ala
360

j:4:40)
Gly

aca

Thr

tot

Ser

aaa

lLys

tac
Tyr
440

aaa
Lys
345

gag
Glu

tte
Phe

gag
Glu

tac

Tyr

aca
Thr
425

taec

Tvr

£E8E
Gly

cag

Gin

aac

Asn

gag
Gtu

tic
Phe
410

gat
Asp

cte

Leu

cta

Leu

itg

Leu

cct

Pro

aac
Asn

395

ata

Ile

tee

Ser

aag

Lys

gic
Val

tco

Ser

gga
Gly
380

tac

Tyr

tac

Tyr

tic
Phe

aag

Lys

aga

Arg

agg
Arg
365

gac

Asp

d4ag

Lys

4gc

Ser

tea

Ser

ace
Thr
445

1104

11562

1200

1248

1286

1344

1392

1413



<213> Mus musculus

<400> 8

Met Lvs Cys Ser Trp

-15

Val Asn Ser Glu Asp

Pro Gly Ala Ser Val
15

Lys Asp Thr Tyr lle
30

Glu Trp lle Gly Arg
50

Pro Lys Phe Gin Gly
65

Thr Ala Tyr Leu Gin
20

Tyr Tyr Cys Val Arg
95

Val

Gin

Lys

Gin

35

lle

Lys

Leu

Ser

lle

feu

Leu

20

Trp

Asp

Ala

Ser

Gly
100

Phe

Gin

Ser

Val

Pro

Thr

Ser

85

Thr

Phe

Gin

Cys

Lys

Leu

lle

70

Leu

Leu

8/200

Leu

=10

Ser

Thr

Leu

Asn

55

Thr

Thr

Phe

Met

Gly

Ala

Arg

40

Gly

Ala

Ser

Asp

Ala

Ala

Ser

25

Pro

Asn

Asp

Giu

Phe
105

Val

Glu

10

Gly

Glu

Thr

Thr

Asp

90

Trp

Ala

Leu

Phe

Gin

Lys

Ser

75

Thr

Gly

Thr

Val

Asn

Gly

Tyr

60

Ser

Ala

Gin

Gly

Lys

ile

Leu

45

Vat

Asn

Val

Gly



Thr

110

Pro

Gly

Asn

Gin

Thr

190

Ser

Asn

Thr

Leu

Cys

Ser

Ser

175

Trp

Thr

Asn

Leu

Leu

Ala

{eu

Giy

160

Gly

Pro

Thr

Pro

Glu
240

Thr

Pro

Val

145

Ser

Leu

Ser

Val

Cys

225

Gly

Vali

Gly

130

Lys

Leu

Tyr

Gin

Asp

210

Pro

Gly

Ser

115

Cys

Gly

Ser

Thr

Thr

195

Lys

Pro

Pro

Ser

Gly

Tyr

Ser

Met

180

Val

Lys

Cvys

Ser

Ala

Asp

Phe

Ser

165

Ser

Thr

Leu

Lys

Val
245

Lys

Thr

Pro

150

Val

Ser

Cys

Glu

Giu

230

Phe

8/200

Thr

Thr

135

Giu

His

Ser

Ser

Pro

215

Cvs

ile

Thr

120

Gly

Ser

Thr

Val

Val

200

Ser

His

Phe

Pro

Ser

Val

Phe

Thr

186

Ala

Gly

Lys

Pro

Pro Ser Val

Ser VYal Thr
140

Thr Val Thr
1565

Pro Ala lLeu

170

Val Pro Ser

His Pro Ala

Pro fle Ser
220

Cys Pro Ala
235

Pro Asn lle
250

Tyr

125

Leu

Trp

Leu

Ser

Ser

205

Thr

Pro

Lys



Asp

Asp

270

Asn

Asn

Trp

Pro

Ala

350

Lys

lie

Val

255

Val

Val

Ser

Met

Ser

335

Pro

Asp

Ser

Leu

Ser

Giu

Thr

Ser

320

Pro

Gin

Val

Val

Met

Glu

Val

ile

305

Gly

He

Val

Ser

Glu
385

fle

Asp

His

290

Arg

Lys

Gly

Tyr

Leu

370

Trp

Ser

Asp

275

Thr

Val

Glu

Arg

Ile

365

Thr

Thr

Leu

260

Pro

Ala

Val

Phe

Thr

340

l.eu

Cys

Ser

Thr

Asp

Gln

Ser

Lys

325

lie

Pro

Leu

Asn

Pro

Val

Thr

Ala

310

Cys

Ser

Pro

Val

Gly
3580

10/200

Lys Vai

Arg lle
280

Gln Thr
205

Leu Pro

Lys Val

Lys fle

Pro Ala
360

Val Gly
375

His Thr

Tht

265

Ser

His

lle

Asn

Lys

345

Glu

Phe

Glu

Cys

Trp

Arg

Gin

Asn

330

Gly

Gln

Asn

Glu

Val

Phe

Glu

His

315

Lys

Leu

Leu

Pro

Asn
395

Val

Vali

Asp

300

Gin

Asp

Val

Ser

Gly

380

Tyr

Val

Asn

285

Tyr

Asp

Leu

Arg

Arg

365

Asp

Lys



11/200

Asp Thr Ala Pro Val Leu Asp Ser Asp Gly Ser Tyr Phe tle Tyr Ser
400 405 410

Lys Leu Asp lle Lys Thr Ser Lys Trp Glu Lys Thr Asp Ser Phe Ser
415 420 425

Cys Asn Val Arg His Glu Gly Leu Lys Asn Tyr Tyr Leu Lys lLys Thr
430 435 440 445

J1e Ser Arg Ser Pro Gly Lys
450

210> %

<211> 1368

212> DNA

<213> Homo sapiens

{220
{221> CDS
222> (1).. (13958)

{2200
221> sig_peptide
222> (1).. (67

{220
(221> mat_peptide
<222> (58).. {1398}

220>
221> V¥ _region



12/200

222> (58).. (405)

(220>
<221 € _region
222> {406).. (1398)

<400> 9
atg aaa tge age tge gtt ate fte ttec otg atg goa glg get aca geg 48
Met Lys Cys Ser Trp Val lie Phe Phe Leu Met Ala Val Ala Thr Giy

-15 -10 ~5

gtec aat tca gag gat cag ctg cag cag tct geg gca gag ctt glg aag 96
Val Asn Ser Glu Asp GIn Leu Gin Gin Ser Gly Ala Glu Leu Val Lys

coa ggg gec tca gto aag tig tce tge aca get tot gge tic aac att 144
Pro Gly Ala Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn llie
15 20 25

aaa gac acc tat ata cag tgg gte aag otz agg cet gaa cag ggc cig 192
Lys Asp Thr Tyr ile Gln Trp Val Lys Leu Arg Pro Glu Gln Gly lLeu
30 35 40 45

gag tgg att gga agg att gat cct otg aat get aat act aasa tat gte 240
Glu Trp 1le Gly Arg lle Asp Pro Leu Asn Gly Asn Thr Lys Tyr Val

50 55 60
ccg aag ttc cag gge aag goc act ata aca geca gac aca toc tcc aat 288
Pro Lys Phe 6In Gly Lys Ala Thr lle Thr Ala Asp Thr Ser Ser Asn
65 70 75
aca gee tac cig caa ¢te age age ctg aca tot gag gac act gec gte 336
Thr Ala Tyr Leu Gin Leu Ser Ser Leu Thr Ser Glu Asp Thr Ala Val
80 85 80

tat tac tgt gtt age tet gegg ace cte ttt gac tiec tgg gpe caa ggo 384



13/200

Tyr Tyr Cys Val Arg Ser Gly Thr Leu Phe Asp Phe Trp Gly Gin Gly

95 100 105
acc act ctc aca gtc toc toa got age acc aag ggo coa teg gic tic 432
Thr Thr Leu Thr Vai Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
110 115 120 125
coc otg geoa coc toco toc aag ags ace tet gEg ggc aca geg goe cig 480
Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu
130 135 140
gec tgc ctg gtc aag gac tac tic coc gaa ccg gtg acg gtg tog tgg bh28

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp

145 150 185
aac tca ggc goo ctg acc age gec gtg cac acc ttc cog get glte cia 576
Asn Ser Gly Ala Leu Thr Ser Gly Val! His Thr Phe Pro Ala Val Leu
160 165 170
cag tcc toa gega ctec tac tec ctc age age gteg gig acc gig cco ice 624

Gin Ser Ser Giy Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser
175 180 185

agc agc ttg gegc acc cag acc tac atc tge aac gtg aat cac aag ccc 672
Ser Ser Leu Gly Thr Gin Thr Tyr ile Cys Asn Val Asn His Lys Pro
190 1985 200 205

agc aac acc aag gig gac aag aaa gttt gag coc aaa tet tgt gac aaa 7206
Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys Asp Lys
210 215 220

act cac aca tgc coca ccg igc coa gea oot gaa cto cig ggg gga ccE 768
Thr His Thr Cys Pro Pro Cys Pro Ala Pro Giu Leu Leu Gly Gly Pro

225 230 23b

tca gte tte ctc tte coc cca aaa coc aag gac ace cle atg atc tec 816



14/200

Ser Va! Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr lLeu Met {le Ser

240 245 250
cgg acc oot gag gte aca tgc gie gte gte gac gtg age cac gaa gac 864
Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His Glu Asp
255 260 265
cct gag gte aag tte aac tgg tac gte gac ggc gtg gag gtg cat aat 912
Pro Glu Val Lys Phe Asn Trp Tyr Val Asp Gly Val Glu Yal His Asn
270 275 280 285
gCC aag aca aag CCE CEE gag gag cag tac aac agc acg tac cgt gig 960
Ala Lys Thr Lys Pro Arg Glu Glu Gin Tyr Asn Ser Thr Tyr Arg Val
290 295 300
gtc asc gto ctc ace gtc ctg cac cag gac tgg ctg aat gEc aag gag 1008
Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
305 310 315
tac aag tgc aag gto toe aac aaa gec ctc cca goo coc atc gag aaa 1056

Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro lle Glu Lys

320 325 330
ace atc tcoc aaa goc aza gEE cag cce Gga gaa cca cag gtg tac ace 1104
Thr Ile Ser Lys Ala Lys Gly Gin Pro Arg Giu Pro Gln Val Tyr Thr
335 340 345
ctg cec coa toc cgg gat gag otg acc azg aac cag gic age ctg ace 1152

Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin Yal Ser Leu Thr
350 355 360 365

tgc cte gtc 2aa gge tls tat ccc age gac ate geo gig gag tgg gag 1200
Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp {le Ala Val Glu Trp Glu

370 375 380

age aat ggg cag cog gag aac aac tac aag acc acg oot ccc gig ctg 1248



Ser

gac

Asp

age

Ser

get
Ala
430

aad

Lys

Asn

tee

Ser

agg
Arg
415

ctg

Leu

tga

210>
<2112
212>
213>

<400>

Gly

gac
Asp
400

tee
Trp

cac

His

10
465
PRT

Homo

10

Met Lys Cys

VYai Asn Ser

-1

Pro Giy Ala

Gln Pro
385

gec tece
Gly Ser

cag cag

Gin GIn

aac cac

Asn His

sapiens

Ser Trp
-15

Glu Asn

ttc tte
Phe Phe

gg8g aac
Gly Asn
420

tac acg
Tyr Thr
435

Asn

cte
Leu
405

gte
Val

cag
Gin

Tyr
390

tac

Tyr

ttc
Phe

aag

Lys

15/200

Lys

agc

Ser

tca

Ser

agc

Ser

Thr

aag

Lys

tego
Cys

cte
Leu

440

Thr

cte

Leu

toc
Ser

425

toe

Ser

Pro Pro
395

acc gig
Thr Val
410

gtg atg
Val Met

ctg tot

Leu Ser

Va! Leu

gac aag

Asp Lys

cat gag
His Glu

ceg get
Pro Gly
445

Val ile Phe Phe Leu Met Ala Vai Ala Thr Gly

-10

-5

Glu Asp Gln Leu Gin Gin Ser Gly Ala Giu Leu Val Lys

1

5

10

Ser Vai Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn lie

1296

1344

1392

1398



Lys

30

Gl

Pro

Thr

Tyr

Thr

110

Pro

Gly

Asn

15

Asp

Trp

Lys

Ala

Tyr

85

Thr

Leu

Cys

Ser

Thr

e

Phe

Tyr

80

Cys

leu

Ala

Leu

Gly

Tyr

Gly

Gin

65

Leu

Ya!l

Thr

Pro

Val

145

Ala

lle

Arg

50

Gly

Gin

Arg

Val

Ser

130

Lys

Leu

Gin

35

e

Lys

lLeu

Ser

Ser

115

Ser

Asp

Thr

20

Trp Val

Asp Pro

Ala Thr

Ser Ser

85

Gly Thr

100

Ser Ala

Lys Ser

Tyr Phe

Ser Gly

Lys

Leu

e

70

Leu

Leu

Ser

Thr

Pro

150

Val

16/200

Leu

Asn

55

Thr

Thr

Phe

Thr

Ser

135

Glu

His

Arg

40

Gly

Ala

Ser

Asp

Lys

120

Gly

Pro

Thr

25

Pro

Asn

Asp

Giu

Phe

105

Gly

Gly

Vai

Phe

Glu

The

Thr

Asp

90

Trp

Pro

Thr

Thr

Pro

Gin

lys

Ser

75

Thr

Gly

Ser

Ala

Val

155

Ala

Gly

Tyr

60

Ser

Ala

Gin

Val

Ala

140

Ser

Val

Leu

45

Val

Asn

Val

Gly

Phe

125

Leu

Trp

Leu



Gin

Ser

180

Ser

Thr

Ser

Arg

Pro

270

Ala

Val

Ser

175

Ser

Asn

His

Val

Thr

255

Glu

Lys

Ser

160

Ser

Leu

Thr

The

Phe

240

Pro

Val

Thr

Val

Gly

Giy

Lys

Cys

225

Leu

Glu

Lys

Lys

Leu

Leu

Thr

Val

210

Pro

Phe

Val

Phe

Pro

290

Thr

Tyr

Gin

185

Asp

Pro

Pro

Thr

Asn

275

Arg

Val

Ser

180

Thr

Lys

Cys

Pro

Cys

260

¥Trp

Giy

Leu

165

l.eu

Tyr

Lys

Pro

Lys

245

Yal

Tyr

Giu

His

Ser

ile

Val

Ala

230

Pro

Val

Val

Gln

Gin

17/200

Ser

Cys

Glu

215

Pro

Lys

Val

Asp

Tyr

285

Asp

Val

Asn

200

Pro

Giu

Asp

Asp

Gly

280

Asn

Trp

Val

185

Val

Lys

Leu

Thr

Vil

265

Val

Ser

[ ey

170

Thr

Asn

Ser

Leu

Leu

250

Ser

Glu

Thr

Asn

Vai

His

Cvs

Gly

235

Met

His

Val

Tyr

Gly

Pro

Lys

Asp

220

Gly

fle

Glu

His

Arg

300

Lys

Ser

Pro

205

Lys

Pro

Ser

Asp

Asn

285

Val

Glu



18/200

305 310 315

Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro lle Glu Lys
320 325 330

Thr |le Ser Lys Ala Lys Giy Gin Pro Arg Glu Pro Gin Val Tyr Thr
335 340 345

Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gln Val Ser Leu Thr
350 355 360 365

Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala VYal Giu Trp Glu
370 375 380

Ser Asn Gly GIn Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
385 390 395

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys
400 405 410

Ser Arg Trp Gln GIn Gly Asn Va! Phe Ser Cys Ser Val Met His Giu
415 420 425

Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly
430 435 440 445

Lys



{210
<21
212>
213>

{2207
<223>

<400>

19/200

i1

33

DNA
Artificial

An artificially synthesized nucieotide sequence

11

aaggcaages aagacattca caagtatata got

{2107
211
212>
<213

<2207
223>

<400>

i2

1

PRT
Artificial

An artificially synthesized peptide seguence

12

Lys Ala Ser Gin Asp lle His Lys Tyr ile Ala

1

<2102
{2112
{212>
213>

{2200
<223>

5 10

13

21

DA
Artificial

An artificially synthesized nucleotide sequence

33



<400>

20/200

13

tacacatcta cattacagee a

Q21
Q21>
AP
213>

<2207
<223>

<400>

14

7

PRT
Artificial

An artificially synthesized peptide sequence

14

Tvr Thr Ser Thr Leu Gin Pro

1

{2100
211>
212>
213>

{2202
<223>

<4002

5

15

24

DNA
Artificial

An artificially synthesized nucleotide sequence

15

ctacagtatg ataatctice gacg

<2100
211>
212>
213>

16

8

PRT
Artificial

21

24



21/200

{2200
£293> An artificially synthesized peptide sequence

400> 16

leu Gin Tyr Asp Asn Leu Arg Thr
1 5

<210 17

211> 702

{212> DNA

<{213> MNus musculus

{2200
{221> €DS
222> (1).. (899)

<2202
(921> sig_peptide
<222> (1)..(60)

{2200
<221> mat_peptide
222> (81).. (702)

{2200
221> ¥V region
{222> (61).. (378)

{2202
221> C_region

222> {(379)..(702)

<400, 17



atg
Met

get
Gly

gea

Ala

att

lie

Agg
Arg
45

[=1:424
Arg

dac

Asn

aat

Asn

gat
Asp

aga

Arg

gct
Ala

tet

Ser

cac
His

30

ctg

Leu

tic
Phe

cig

Leuy

ctt

Leu

got
Ala
110

cGcg

Pro

cag
Gin

ctg
Leu

15

aag

lys

ctc

Lau

agt

Ser

gag
Glu

cgg
Arg
g5

Eca
Ala

tot

Ser

tet
Cys

gga
Gly

tat
Tyr

ata

lle

gga
Gly

cct
Pro
80

acg
Thr

cca

Pro

att

lle

gac

Asp

gegc
Gly

ata

fle

cag
Gin

agt
Ser
65

gaa
Glu

itec
Phe

act

Thr

cag
GIn
-15

ate

e

aaa

Lys

got

tac
Tyr
50

BEE
Giy

gat
Asp

get
Gly

gta
Val

tte
Phe

cag

Gin

gto
Val

teg
Trp
35

aca

Thr

tot

Ser

att
lie

Ega
Gly

tco
Ser

15

ctg

Leu

atg
Met

ace
Thr
20

tac

Tyr

tot

Ser

ggg
Gly

goa
Ala

gEC
Gly
100

atec

e

242424
Gily

aca
Thr

ate

lle

caa

Gin

aca

Thr

aga

Arg

act
Thr
85

acoc

Thr

tte
Phe

22/200

ctc

leu

cag

Gln

act

Thr

cac

His

tta

Leu

gat
Asp
70

tat

Tyr

aag

Lys

cGca

Pro

ttg
l.eu

=10

tet

Ser

tec
Cys

aag

Lys

cag
Gin
55

tat

Tyr

tat
Tyr

ctg

Leu

cGa

Pro

ttg

Leu

cca

Pro

aag

Lys

cot
Pro

40

cca

Pro

tce

Ser

tegt
Cys

Zaa
Glu

icc
Ser

120

tteo
Phe

teo

Ser

gca
Ala
25

gga
Gly

g80
Gly

tic
Phe

cta

Leu

ate
ile
105

agt

Ser

teg
Trp

ica
Ser
10

agec

Ser

aaa

lys

atc

ile

age

Ser

cag
Gin
90

aaa

Lys

£ag
Glu

ctt

leu

ctg

Leu

caa

Gin

get
Gly

cea

Pro

atec
e

15

tat

Tvr

CEE
Arg

cag
Gln

cat

His

tet

Sar

gac

Asp

cet

Pro

tea
Ser

60

agec

Ser

gat
Asp

gct
Ala

ita

Leu

48

96

144

192

240

288

336

384

432



aca
Thr
125

aaa

Lys

EEC
Gly

age

Ser

aac

Asn

gte
¥al
205

tet

Ser

gac

Asp

gto
Val

atg
Met

agec
Ser

190

aag

Lys

<210
211>
212>

{213>

{400>

Ega
Gly

atec

ile

ctg

Leu

age
Ser
175

tat
Tyr

age

Ser

18

233
PRT

18

ggt
Gty

aat

Asn

aac
Asn

160

age

Ser

ace

Thr

ttc
Phe

gGG

Ala

gtc
Val
145

agt

Ser

ace

Thr

tet
Cys

aac

Asn

Mus musculus

ica
Ser
130

aag

fys

teg
Trp

cto

Leu

Eag
Giu

agg
Arg
210

gte
Val

teg
Trp

act

Thr

acg

Thr

£6o
Ala
195

aat

Asn

gtg
Val

aag

Lys

gat
Asp

ttg
Leu

180

act

Thr

gag
Glu

tgc
Cys

att

ile

cag
Gin
165

acc

Thr

cac

His

tgt
Cys

23/200

ttec
Phe

gat
Asp
150

gac

Asp

4ag

Lys

adg

Lysg

tag

tig
Leu

135

ggc

Gly

age

Ser

gac

Asp

aca

Thr

aac

Asn

agt

Ser

aza

lys

gag
Glu

tca
Ser
200

a4ac

Asn

gaa

Glu

gac

Asp

tat
Tyr
185

act

Thr

ttec
Phe

cga

Arg

age
Ser
170

gaa

Glu

tca

Ser

tac

Tyr

caa
Gin
155

acc

Thr

Gga

Arg

CCC

Pro

cce
Pro
140

aat

Asn

tac

Tyr

cat
His

att

lle

Met Arg Pro Ser lle Gin Phe Leu Gly Leu Leu Leu Phe Trp Leu His

-20

-15

-10

-5

480

528

516

624

872

702



24/200

Gly Ala Gin Cys Asp lle Gin Met Thr Gin Ser Pro Ser Ser Leu Ser
=1 1 5 10

Ala Ser Leu Gly Gly Lys Val Thr lle Thr Cys Lys Ala Ser Gin Asp
1h 20 25

te His Lys Tyr lle Ala Trp Tyr Gin His Lys Pro Gly Lys Gly Pro
30 35 40

Arg Leu Leu lle Gin Tyr Thr Ser Thr Leu Gln Pro Gly lle Pro Ser
45 50 55 60

Arg Phe Ser Gly Ser Gly Ser Gly Arg Asp Tyr Ser Phe Ser lle Ser
65 70 75

Asn Leu Glu Pro Glu Asp lle Ala Thr Tvr Tyr Cys Leu Gin Tyr Asp
80 85 90

Asn Leu Arg Thr Phe Gly Gly Gly Thr Lys Leu Glu lle Lys Arg Ala
95 100 105

Asp Ala Ala Pro Thr Val Ser 1le Phe Pro Pro Ser Ser Glu Gin Leu
110 115 120

Thr Ser Giy Gly Ala Ser Val Val Cys Phe Leu Asn Asn Phe Tyr Pro
125 130 135 140



Lys Asp

Giy Val

Ser Met

lle Asn Val Lys Trp Lys lle
145

Leu Asn Ser Trp Thr Asp Gin
160 165

Ser Ser Thr Leu Thr lLeu Thr
175 180

Asn Ser Tyr Thr Cys Giu Ala Thr His

190

Val Lys

205

210>
211>
212>
213>

{2207
<2215
222>

{2207
221>
{222>

{2200
221>

195

Ser Phe Asn Arg Asn Glu Cys
210

15
702
DNA

Homo sapiens

chs
(1).. (699)

sig _peptide
(1).. (60)

mat peptide

25/200

Asp Gly Ser Glu Arg Gin Asn
150 155

Asp Ser Lys Asp Ser Thr Tyr
170

Lys Asp Glu Tyr Giu Arg His
185

Lys Thr Ser Thr Ser Pro lle
200



26/200

222> (61)..{702)

{2200
<221> V_region
<222>  (81).. (378)

(220>
<221> C region
222> (379).. (702)

400> 19
atg aga ccg tet att cag ttc ctz ggzg otc ttg ttg tte tzg ctt cat 48
Met Arg Pro Ser lle Gin Phe leu Gly Leu Leu Leu Phe Trp Leu His

=20 -15 -i0 -5

get got cag tgt gac atc cag atg aca cag tct cca tec tea ctg tet 96
Gly Ala GIn Cys Asp ile Gin NMet Thr Gin Ser Pro Ser Ser leu Ser

-1 1 5 10
gca tot ctg gga gge asa . gic acc atc act tgo aag goa age Gaa gac 144
Ala Ser Leu Gly Gly Lys Val Thr ile Thr Cys Lys Ala Ser GIn Asp
15 20 25
att cac sag tat ata got tgg tac caa cac aag cot gga aaa ggl oot 192

{le His Lys Tyr lie Ala Trp Tyr Gin His Lys Pro Gly Lys Gly Pro
30 35 40

agg otg ctc ata cag tac aca tot aca tila cag cca gzc atc cca tca 240
Arg Leu Leu lle Gin Tyr Thr Ser Thr Leu Gin Pro Gly lle Pro Ser
45 50 55 60¢

agg ttc agt gpa agt ggg tot ggg aga gat tat tcc tic age atc agc 288
Arg Phe Ser Giy Ser Gly Ser Gily Arg Asp Tyr Ser Phe Ser [le Ser

65 70 75

aac ctg gag cot gaa gat att gea act tat tat tgt cta cag tat gat 336



27/200

Asn Leu Giu Pro Glu Asp lle Ala Thr Tyr Tyr Cys Leu Gin Tyr Asp

80 85 80
aat ott cgg acg ttc get gega gec acc aag ctg gaa ate aaa cgt acg 384
Asn Leu Arg Thr Phe Gly Gly Gly Thr Lys Leu Glu lle Lys Arg Thr
55 100 105
gtg gct goa cca tot gtc ttc ate tic ccg cca tot gat gag cag tig 432

Val Ala Ala Pro Ser Val Phe |le Phe Pro Pro Ser Asp Glu Gin Leu
110 115 120

aaa tct gga act goc tot gtt gteg tge ctg ctg aat aac tic tat cec 480
Lys Ser Gly Thr Ala Ser Val Val Cys lLeu Leu Asn Asn Phe Tyr Pro
125 130 135 140

aga gag goo a2aa gta cag tgg aag gtg gat aac geo ctc caa tog get 528
Arg Glu Ala Lys Val GIn Trp Lys Val Asp Asn Ala Leu GIn Ser Gly
145 150 155

aac tce cag gag agt gtc aca gag cag gac agc aag gac age acc tac 576
Asn Ser Gln Glu Ser Val Thr Glu Gin Asp Ser Lys Asp Ser Thr Tyr
160 165 170

agc cltc age age acc ctg acg cig agc aaa goa gac tac gag aaa ¢ac 624

Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr Giu Lys His

175 180 185
aaa gtc tac goc tgc gaa gtc acc cat cag gec ctg age tog cco gic 672
Lys Val Tyr Ala Cys Glu Val Thr His Gin Gly Leu Ser 3er Pro Val
190 195 200
aca aag agc ttc aac age gega gag tgt tga 702

Thr Lys Ser Phe Asn Arg Gly Glu Cys
205 210



2107
211>
212>
213>

<400>

Met Arg

~-20

Gly Ala

Ala 3er

{ie His

30

Arg Leu

45

Arg Phe

Asn Leu

Asn Leu

28/200

20
233
PRT

Homo sapiens

20

Pro Ser lle Gin Phe Leu Gly Leu Leu
-i5 -10

Glin Cys Asp lle Gin Met Thr Gin Ser

Leu Gly Gly Lys Val Thr 1le Thr Cys
15 20

Lys Tyr 1le Ala Trp Tyr Gln His Lys
35

Leu 1le Gin Tyr Thr Ser Thr teu Gin
50 55

Ser Gly Ser Gly Ser Gly Arg Asp Tyr
65 70

Glu Pro Glu Asp tle Ata Thr Tyr Yyr
80 85

Arg Thr Phe Gly Gly Gly Thr Lys Leu

Leu Phe

Pro Ser

Lys Ala

25

Pro Gly

40

Pro Gly

Ser Phe

Cys leu

Glu lle

Trp

Ser

10

Ser

Lvs

le

Ser

Gin

80

Lys

Leu

Leu

Gin

Giy

Pro

tle

15

Tyr

Arg

His

Ser

Asp

Pro

Ser

60

Ser

Asp

Thr



Vali

Lys

125

Arg

Asn

Ser

Lys

Thr
205

Ala
110

Ser

Giu

Ser

Leu

VYal

190

Lys

<210>
211>
212>
213>

85

Ala

Gly

Ala

Gin

Ser

175

Tyr

Ser

21
510
DNA

Pro

Thr

iys

Glu

160

Ser

Ala

Phe

Ser

Ala

VYal

145

Ser

Thr

Cys

Asn

Homo sapiens

Val

Ser

130

Gin

Val

Lau

Glu

Arg
210

Phe

115

Val

Trp

Thr

Thr

Yal

195

Gy

100

e

Val

Lys

Glu

Leu

180

Thr

Glu

Phe

Cys

Val

Gin

165

Ser

His

Cys

29/200

Pro

Leu

Asp

150

Asp

Lys

Gin

Pro

Leu

135

Asn

Ser

Ala

Gly

Ser

120

Asn

Ala

Lys

Asp

Leu

200

105

Asp

Asn

Leu

Asp

Tyvr

185

Ser

Glu

Phe

Gin

Ser

170

Glu

Ser

Gln

Tyr

Ser

155

Thr

lys

Pro

Leu

Pro

140

Gly

Tyr

His

Val



30/200

220>
221> DS
222> (1).. (507)

400> 21

atg acc gog gegg agg agg atg gag atg cic tet goe gEc agg gic cet 48
Met Thr Ala Gly Arg Arg Met Glu Met Leu Cys Ala Gly Arg Yal Pro

1 5 10 15

gog otg otg ctc tgc ctg get tte cat oit cta cag goa gte cic agt 98

Ala Leu Leu Leu Cys Leu Gly Phe His Leu Leu GIn Ala Val Leu Ser
20 25 30

aca act ptg att cca tea tgt atc cca gga gag toc agt gat aac tgo 144
Thr Thr Val lle Pro Ser Cys lle Pro Gly Glu Ser Ser Asp Asn Cys

35 40 45
aca gct tta gtt cag aca gaa gac aat cca cgt gtg got caa gte tea 192
Thr Ala Leu Yal Gin Thr Glu Asp Asn Pro Arg Val Ala Gin Val Ser
50 55 60
ata aca azg tgt age tect gac atg aat ggc tat tegt ttg cat gga cag 240

ile Thr Lys Cys Ser Ser Asp Wet Asn Gly Tyr Cys Leu His Gly Gin
65 70 75 80

tgc atc tat cte gtg gac atg agt caa aac tac tgc agg tgt gaa gig 288
Cys le Tyr Leu Val Asp Met Ser Gin Asn Tyr Cys Arg Cys Glu Val

85 90 a5
ggt tat act gegt gtc cga tgt gaa cac ttc tit tta acc gte cac caa 336
Gly Tyr Thr Giy Val Arg Cys Giu His Phe Phe Leu Thr Val His Gln
100 105 110
cot tia age aaa gag tat gte got ttg acc gig att ottt att att tig 384

Pro Leu Ser Lys Glu Tyr Val Ata Leu Thr Vat Ile Leu lie lie Leu



115

ttt ctt ate
Phe feu lle
130

aga aat cga
Arg Asn Arg
145

tca ggeg gat
Ser Gly Asp

{2100 22

211> 169
212> PRT
<{213> Homo

<400> 22

Met Thr Ala

1

Ala lLeu Leu

Thr Thr Val
35

Thr Ala Leu
50

aca gte

Thr Val

aaa agt

Lys Ser

cca gag
Pro Glu
165

sapiens

Gly Arg

lLeu Cys

20

Ile Pro

val Gin

gte
Val

aaa
Lys
150

tig

[Leu

Arg

Leu

Ser

Thr

ggt
Gly
135

gaa

Glu

cGEg

Pro

Met

Gly

Cys

Glu
55

120

tee

Ser

ceca

Pro

caa

Gin

Glu

Phe

le

40

Asp

aca

Thr

aag

Lys

gic
Yal

Met

His

25

Pro

Asn

31/200

125

tat tat ttc tgc aga tgeg tac
Tyr Tyr Phe Cys Arg Trp Tyr
140

aag gaa tat gag aga gtt acc
Lys Glu Tyr Glu Arg Vai Thr

155 160

tga

leu Cys Ala Gly Arg Val Pro
10 15

Leu Leu Gin Ala Val Leu Ser
30

Gly Glu Ser Ser Asp Asn Cys
45

Pro Arg Val Ala Gin Val Ser
60

432

480

510



Ite Thr Lys Cys Ser

65

Cys lle Tyr Leu Val

85

G6ly Tyr Thr Gly VYal

100

Pro Leu Ser Lys Glu

115

Phe Leu lle Thr Val
130

Arg Asn Arg Lys Ser

145

Ser Gly

{2102
211>
L1y
213>

{220>

Asp Pro Giu
165

23

4

PRT

Artificial

Ser

10

Asp

Arg

Tyr

Val

Lys

150

Leu

Asp

Met

Cys

Val

Gly

135

Glu

Pro

Met

Ser

Glu

Ala

120

Ser

Pro

Gin

Asn

GIn

His

105

Leu

Thr

Lys

Val

32/200

Giy

Asn

50

Phe

Thr

Tyr

lys

Tyr

75

Tyr

Phe

Val

Tyr

Gy
155

Cys

Cys

Leu

[le

Phe

140

Tvr

Leu

Arg

Thr

Leu

125

Cys

Giu

His Gly Gin
80

Cys Glu Val
95

Va! His Gin
110

fle e Leu

Arg Trp Tyr

Arg Val Thr
160



{223>

<400>

33/200

An artificially synthesized peptide seguence

23

Gly Giy Gly Ser

1

210>
21
212>
Q13

<2205
<223>

<400>

24

4

PRT
Artificial

An artificially synthesized peptide sequence

24

Ser Giy Gly Gly

1

{2107
{2112
1w
213>

{2207
223>

{400>

25

5

PRT
Artificial

An artificially synthesized peptide sequence

25

Gly Gly Gly Gly Ser

1

5



{2107
Q211>
212>
213>

{2207
{223>

{4007

34/200

26

5

PRT
Artificial

An artificially synthesized peptide sequence

26

Ser Gly Gly Giy Gly

1

{2102
2110
<
213>

220>
223>

<400>

5

21

6

PRT
Artificial

An artificially synthesized peptide sequence

27

Gly Gly Gly Gly Giy Ser

1

{2102
Q211>
212>
213>

{220>
{2235

5

28

6

PRT
Artificial

An artificially synthesized peptide seguence



35/200

<400> 28

Ser Gly Gly Gly Gly Gly
1 5

{210> 29

211> 7

212> °PRT

{213> Artificial

220>
223> An artificially synthesized peptide sequence

<400> 29

Gly Gly Gly Gly Gly Gly Ser
1 5

<210> 30

211> 7

212> PRT

{213> Artificial

{220>

{393> An artificially synthesized peptide seqguence
<400> 30
Ser Gly Giy Giy Giy Gly Gly

1 5

210> 3t
211> 5



Val¥
213

{2202
223>

<400>

36/200

PRT
Artificial

An artificially synthesized peptide sequence

3

Gly Gly Gly Gly Ser

1

Q1w
(AR
212>
213>

<{220>
223>

<400>

5

32

5

PRT
Artificial

An artificially synthesized peptide sequence

32

Ser Gly Gly Giy Gly

1

<210>
2112
212>
213>

{2200
223>

{2200

5

33

1038

DNA
Artificial

Art artificially synthesized nucleotide seguence



37/200

{221> (CDS
<o22>  {1)..(1035)

<400> 33

atg gag atg cte tet goc gEc age gtc oot gog otg otg cte tge ctg 43
Met Glu Met Leu Cys Ala Gly Arg Val Pro Ala Leu Leu Leu Gys leu

1 5 10 15

get ttc cat ctt cta cag goa gtc otc agt aca act gtg att cca tca 86
Giy Phe His Leu Leu Gin Ala Val Ley Ser Thr Thr Val [le Pro Ser
20 25 30

tpt atc cca gEa gag toc agt gat aac tge aca got tta git cag aca 144
Cys lle Pro Gly Glu Ser Ser Asp Asn Cys Thr Ala Leu Val Gin Thr
35 40 45

gaa gac aat cca cgt gteg got caa gte tca ata aca aag tgt ago ot 162
Glu Asp Asn Pro Arg Val Ala Gin Val Ser Ile Thr Lys Cys Ser Ser
50 55 60

gac atg aat ggc tat tgt ttg cat gga cag tgc atc tat otg gteg gac 240
Asp Met Asn Gly Tyr Cys Leu His Gly GIn Cys lle Tyr Leu Val Asp

65 70 15 80
atg agt caa aac tac tgc agg tgt gaa gtg get tat act ggt gtc cga 288
Met Ser Gln Asn Tyr Cys Arg Cys Glu Val Gly Tyr Thr Gly Val Arg
85 90 85
tgt gaa cac ttc tit tta acc gtc cac caa cct tta agc aaa gag tat 336
Cys Glu His Phe Phe Leu Thr Val His Gln Pro Leu Ser Lys Glu Tyr
100 105 110
gtg got cgc gea cocg aca atc aag coc tgt oot cca tgo aaa tgc cca 384

Val Ala Arg Giy Pro Thr fle Lys Pro Cys Pro Pro Cys Lys Cys Pro
115 : 120 125



gea

Ala

atec
lle
145

gtg
Vat

gtg
Val

gat
Asp

cag

Gin

gac
Asp
225

gta
Val

act
Thr

cct
Pro
130

aag

Lys

gtg
Val

aac

Asn

tac

Tyr

gac
Asp
210

cte

Leu

aga

Arg

azg

Lys

aac

Asn

gat
Asp

gat
Asp

aac

Asn

aac
Asn
195

teg
Trp

cca

Pro

gct
Ala

aaa

Lys

cic

Leu

gta
Val

gtg
Val

gte
Val
180

agt

Ser

atg
Met

gcg
Ala

cGca

Pro

cag
Gin
260

tte

Leu

cte

lLeu

age
Ser

165

gaa

Glu

act
Thr

agt

Ser

[Hen

Pro

cag
Gin
245

gtc
Val

get
Gly

aig
Met
150

gag
Glu

gia
Val

cic

Leu

Egc
Gly

atc
ile

230

gta
Val

act
Thr

g£a
Gly
135

atc

lle

gat
Asp

cac

His

CEE
Arg

aag
Lvs
215

gag
Glu

tat
Tyr

cig

Leu

cca

Pro

tco

Ser

g£ac

Asp

aca

Thr

gtg
Yal
200

gag
Glu

aga

Arg

gte
Val

aco

Thr

teo

Ser

ctg

Leu

cca

Pro

gct
Ala
185

gte
Yal

tic
Phe

ace
Thr

ttg

Leu

igec
Cvys
265
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gtc
Val

agc

Ser

gat
Asp
170

cag

Gin

agt

Ser

aaa

Lys

atoc

e

cct
Pro

250

atg
NMet

tic
Phe

cce
Pro

155

gte
Vai

aca

Thr

gee

Ala

tge
Cys

tca
Ser
235

GGa

Pro

gtc
Vat!

atc
lle

140

ata

fle

cag
Gin

caa

Gln

cto

Leu

aag
Lys
220

aaa

Lys

cGca

Pro

aca

Thr

ite
Phe

gtc
Vai

atc

IHe

acec

Thr

CGC
Pro

205

gtec
Val

cCo

Pro

gaa

Glu

gac

Asp

coct

Pro

aca

Thr

agc

Ser

cat
His
190

atec
e

aac

Asn

aaa

Lys

gaa

Glu

ttc
Phe
270

cGca

Pro

gt
Cys

teg
Trp
175

aga

Arg

cag

Gin

aac

Asn

EEE
Gly

Eag
Glu
255

atg
Met

aag

iys

gig
Val
160

Tttt
Phe

gag
Gliu

cac

His

aaa

lvs

tca
Ser

240

atg
Met

oot

Pro

432

480

528

576

624

672

720

768

816



gaa

Glu

tac

Tyr

tac
Tyr
305

tac

Tyr

aag

Lys

<210>

gac

Asp

aag
Lys
280

age

Ser

teo

Ser

age

Ser

211>
{212
213>

<2200
{223>

<400>

att
Ile
275

aac

Asn

aag

Lys

tgt
Cys

tic
Phe

34

345
PRT

tac

Tyr

act

Thr

ctg

Leu

fca

Ser

tCe
Ser
340

gtg
Val

gaa

Giu

aga

Arg

gtg
Val
325

CEE
Arg

ArtifTicial

gag
Glu

cca

Pro

gtg
Val
310

gto

Vai

act

Thr

teg
Trp

gto
Vali
295

gaa

Glu

cac

His

CCE

Pro

Synthetic Construct

34

ace
Thr
280

ctg

Leu

aag

Lys

gag
Glu

ggt
Gly

aac

Asn

gac

Asp

aag

Lys

ggt
Gly

aaa
Lys
345

39/200

aac

Asn

tot

Ser

aac

Asn

EgEE
Giy

gat
Asp

tge
Trp
315

ctg cac

Leu

330

tga

- His

aaa

Lys

gegt
Gly
300

gtg
Vat

aat

Asn

aca
Thr
285

tet

Ser

gaa
Gilu

cac

His

gag
Glu

tac

Tyr

aga

Arg

cac

His

cta

Leu

tic
Phe

aat

Asn

acg
Thr
335

aac

Asn

atg
Met

agec
Ser
320

act
Thr

Met Glu Met Leu Cys Ala Gly Arg Va! Pro Ala Leu Leu Leu Cys Leu

1

5

10

15

Gly Phe His Leu Leu GIn Ala Val Leu Ser Thr Thr Val ltle Pro Ser

864

512

960

1008

1038



Cys

Glu

Asp

65

Met

Cvs

Val

Ala

fle

145

Vai

e

Asp

50

et

Ser

Giu

Ala

Pro

130

Lys

Vali

Pro

35

Asn

Asn

Glin

His

Arg

115

Asn

Asp

Asp

20

Gly

Pro

Gly

Asn

Phe

100

Gly

Ley

Vat

Vai

Glu

Arg

Tyr

Tyr

85

Phe

Prao

Leu

Leu

Ser

Ser

Val

Cys

70

Cys

Leu

Thr

Gly

Met

150

Giu

Ser

Ala

55

Leu

Arg

Thr

ile

Gly

135

fle

Asp

Asp

40

Gin

His

Cys

Vai

Lys

120

Pro

Ser

Asp

25

Asn

Val

Gly

Glu

His

105

Pro

Ser

Leu

Pro

40/200

Cys

Ser

Gin

Vai

50

Glin

Cys

Val

Ser

Asp

Thr

fle

Cys

75

Gly

Pro

Pro

Phe

Pro

155

Val

Ala

Thr

60

Ile

Tyr

feu

Pro

ile

140

ile

Gin

feu

45

Lys

Tyr

Thr

Ser

Cys

125

Phe

Val

30

Val

Cys

Leu

Gly

Lys

110

Lys

Pro

Thr

Ser

Gin

Ser

Val

Val

95

Glu

Cys

Pro

Cys

Trp

Thr

Ser

Asp

80

Arg

Tyr

Pro

Lys

Yal

160

Phe



Val

Asp

Gin

Asp

225

Yai

Thr

Glu

Tyr

Tyr

Asn

Tyr

Asp

210

Leu

Arg

Lys

Asp

Lys

290

Ser

Asn

Asn

195

Trp

Pro

Ala

Lys

[le

275

Asn

Lys

165

Val Glu
180

Ser Thr

Met Ser

Ala Pro

Pro Gin

245

Gin Val

260

Tyr Vai

Thr Giu

Leu Arg

Val

Leu

Gly

e

230

Val

Thr

Glu

Pro

Val

His

Arg

Lys

215

Gliu

Tyr

Leu

Trp

Val

285

Giu

Thr

Val

200

Glu

Arg

Val

Thr

Thr

280

Leu

Lys

Ala

185

Val

Phe

Thr

Leu

Cys

265

Asn

Asp

Lys

A41/200

170

Gin

Ser

Lys

e

Pro

250

Met

Asn

Ser

Asn

Thr

Ala

Cvys

Ser

235

Pro

Val

Gly

Asp

Trp

Gin

Leu

Lys

220

Lys

Pro

Thr

lLys

Gly

300

Vai

Thr

Pro
205

Yal

Pro

Glu

Asp

Thr
285

Ser

175

His Arg

180

te

Asn

Lys

Glu

Phe

270

Glu

Tyr

Arg

Gin

Asn

Giy

Glu

2bb

Met

Leu

Phe

Asn

Glu

His

Lys

Ser

240

Het

Pro

Asn

Met

Ser



305

Tyr

Lys

Ser Cys

Ser Phe

210> 35

211

3633

{212> DNA

213>

Homo

{220>
221> CbS

222> (1)..

<400> 35

atg
Met
1

gcg
Kla

EEC
Gly

ctc

Leu

Gga cCe

Arg Pro

cte tgo
Leu Cys

acg agt
Thr Ser
35

age cic

Ser Leu

310

42/200

315

320

Ser Yal Val His Glu Gly Leu His Asn His His Thr Thr

325

Ser Arg Thr Pro Gly Lys

340

sapiens

(3630)

tec

Ser

CCE
Pro

20

aac

Asn

cag

Gin

gEE
Gly

gGg
Ala

aag

Lys

agg
Arg

acg gco

Thr Ala

agt cgg
Ser Arg

ctc acg

Leu Thr

atg itc
Met Phe

gEg
Gly

got
Ala

cag
Gin
40

aat

Asn

345

gca

Ala

ctg
Leu
25

tte

lLeu

aags

Asn

330

£CE
Ala
10

£ag
Glu

:4:3
Gly

tegt
Cvs

ctc

Leu

gaa
Glu

act

Thr

gag
Glu

cig

Ley

aag

lL.ys

£ttt
Phe

gig
Val

gCg
Ala

aaa

Lys

gaa
Glu
45

gte
Vai

cte

Leu

gtt
Val
30

gat
Asp

ettt

Leu

335

ctg
Leu
15

tzc

Cys

cat
His

EEE
Gly

got
Ala

caa

Gin

ttt
Phe

aat

Asn

48

96

144

192
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50 b5 60

ttg gaa att acc tat gtg cag age aat tat gat ott teec ttc tia aag 240
Leu Giu lle Thr Tyr Val Gin Arg Asn Tyr Asp Leu Ser Phe Leu Lys

65 70 75 80
acc ate cag gag ptg get get tat gte cic att goo cic aac aca gig 288
Thr tte Gin Giu Val Ala Gly Tyr Val Leu fle Ala Leu Asn Thr Val
85 90 95
gag cga att cot ttg gaa a2ac ctg cag atc atc aga gga aat atg tac 336

Giu Arg lle Pro Leu Giu Asn Leu Gln lle lle Arg Gly Asn Met Tyr
100 105 110

tac gaa aat teo tat gocc tia gea gtc tta tet aac tat gat gea aat 384
Tyr Glu Asn Ser Tyr Ala Leu Ala Val Leu Ser Asn Tyr Asp Ala Asn
115 120 125

ana acc gga ctg aag gag otg cec atg aga aat tta cag gaa atc ctg 432
Lys Thr Gly Leu Lys Giu Leu Pro Met Arg Asn Leu Gin Giu lle Leu

130 135 140
cat gge geo gitg cgeg ttc age aac aac oot goc cig tge aac gte gag 480
His Gly Ala Val Arg Phe Ser Asn Asn Pro Ala lLeu Cys Asn Val Gfu
145 150 1556 160
agc atc cag tgg ceg gac ata gte age agt gac tit cte agc aac atg 528

Ser Yte Gin Trp Arg Asp fle Val Ser Ser Asp Phe Leu Ser Asn Met

165 170 175
tcg ateg gac ttc cag aac cac ctg ggc agc tEc caa aag tgt gat ceoa 576
Ser Met Asp Phe Gin Asn His Leu Gly Ser Cys Gin Lys Cys Asp Pro
180 185 190
agc tet oo aat ggg ago tge teg get goa gEa gag gag sac ige cag 624

Ser Cys Pro Asn Gly Ser Cys Trp Gly Ala Gly Glu Glu Asn Cys Gin



aaa

Lys

£8C
Gly
225

aca

Thr

gaa
Glu

ace

Thr

ECC
Ala

EEC
Gly
305

gac

Asp

tgt
€ys

ctg
Leu

210

aag

Lys

gEC
Gly

£66

Ala

acg

Thr

aes
Thre
290

tcg

Ser

gEG
Gly

aac

Asn

185

acec

Thr

teo

Ser

GGG

Pro

acg

Thr

tac
Tyr
275

tgo

Cys

tgc
Cys

gic
Val

gga
Giy

aza

Lys

GGG

Pro

CEg
Arg

tege
Cys
260

cag

Gin

gtg
Val

gtc
Val

cgc

Arg

ata

ile

ate

lte

agt

Ser

gag
Glu
245

aag

Lys

atg
Met

aag

Lys

Cga

Arg

aag
Lys
325

ggt
Gly

atc

lle

gac
Asp
230

age

Ser

gac

Asp

gat
Asp

aag

Lys

gee
Ala
310

tet
Cys

att

tgt
Cys
215

tec
Cys

gac

Asp

aco

Thr

gtg
Val

tgt
Cys
295

tegt

Cys

aag

Lys

gegt
Gly

200

gGe

Ala

tge
Cys

teo
Cys

tgc
Cys

aac
Asn
280

CGGC

Pro

geg
Gly

aag

Lys

gaa

Glu

cag
Gin

cac

His

ctg

lLeu

cGo
Pro

265

GGG

Pro

cet
Arg

g6e
Ala

tge

Cys

Tttt
Phe

44/200

Gag

Gin

aac

Asn

gte
Val
250

coa

Pro

gag
Glu

aat

Asn

gac

Asp

gaa
Glu
330

a8a

Lys

igc

Cvys

cag
Gln
235

igc
Cys

cte

ey

gegc
Gly

tat
Tyr

age
Ser
315

EEE
Giy

gac

Asp

tce
Ser
220

tgt
Cys

GEC

Arg

atg
Met

aaa

Lys

gtg
Val
300

tat

Tyr

cot

Pro

tca

Ser

205

24244
Giy

got
Ala

ada

Lys

ctc

Leu

tac
Tyr
285

gtg
Val

gag
Giu

tec
Cys

cto

Leu

CgC

Arg

gcd

Ala

tic
Phe

tac
Tyr
270

age

Ser

aca

Thr

atg
Met

cge

Arg

tee

Ser

tgo
Cys

24248
Gly

Cga
Arg
255

aac

Asn

ttt
Phe

gat
Asp

gag
Glu

aaa
Lys
335

ata

tie

et
Arg

tge
Cys
240

gac

Asp

GCC

Pro

ggt
Giy

cac

His

gaa
Glu
320

gtg
Val

aat

Asn

672

720

768

816

864

912

860

1008

1056
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340 345 350

gct acg aat att aaa cac tic aaa aac tge acc toc aic agt ggo gat 1104
Ata Thr Asn lle Lys His Phe Lys Asn Cys Thr Ser lle Ser Gly Asp

355 360 365
cto cac atc ctg cog gtg gea ttt agg ggt gac toc tic aca cat act 1152
Leu His fle Leu Pro Val Ala Phe Arg Gly Asp Ser Phe Thr His Thr
370 375 380
cct oot otg gat cca cag gaa ctg gat att ctg aaa acc gla aag gaa 1200

Pro Pro Leu Asp Pro Gin Glu Leu Asp lle Leu Lys Thr Val Lys Glu

385 390 385 400
atc aca ggg ttt tte ctg att cag gct tgg coct gaa aac agg acg gac 1248
ile Thr Gly Phe Leu Leu lie Gin Ala Trp Pro Glu Asn Arg Thr Asp
405 410 415
ctc cat goc 1ttt gag aac cta gaa atc ata cgc gge agg acc aag caa 1296
Leu His Ala Phe Glu Asn Leu Gliu tle lle Arg Gly Arg Thr Lys Gin
420 425 430
cat get cag titt tot ctt geca gtc stec age ctg aac ata aca tocc tig 1344
His Gly Gln Phe Ser Leu Ala Val Val Ser Leu Asn lle Thr Ser Leu
435 440 445
gega tta cge teoe ctc aag gag ata aght gat gga gat gtg ata att tea 13892

Gly Leu Arg Ser Leu Lys Glu Ile Ser Asp Gly Asp Val lle ile Ser
450 4h5 480

gga aac aaa aat ttg tgc tat gea aat aca ata aac tgg aaa aasa ctg 1440
Gly Asn Lys Asn Leu Cys Tyr Afa Asn Thr lle Asn Trp Lys Lys Leu
465 470 475 480

ttt ggg acc tec gei cag aaa acc aaa att ata agc aac aga ggt gaa 1488
Phe Gly Thr Ser Gly Gin Lys Thr Lys lle lle Ser Asn Arg Gly Giu



aac

Asn

gag
Glu

gtc
Val

gag
Glu
545

gag
Glu

gac

Asp

dag

Lys

daag

Lys

acgo

Thr

agc

Ser

gEG
Gly

agc
Ser
530

cca

Pro

tgc
Cys

aac

Asn

acoc

Thr

tac
Tyr
610

tac

Tyr

igc
Cys

tgo
Cys
515

cga

Arg

age
Arg

cteg

Leu

tet
Cys

tgc
Cys
585

gea

Ala

gga
Giy

aag
Lys
500

tag
Trp

g28C
Giy

gag
Gl

cet

Pro

ate
lle
580

GG

Pro

gac

Asp

tgc
Cvs

485

EGC

Ala

gEG
Gly

#age
Arg

£ttt
Phe

cag
Gin
565

cag

Gin

gca

Ala

gce
Ala

act
Thr

aca

Thr

sog

Pro

gaa

Glu

gtg
Val
550

BCC

Afa

gt
Cys

gga
Gly

g80
Gly

22020
Gly

gEG
Gly

gag
Glu

tge
Cys
535

gag
Giu

atg
Met

gece
Ala

gte
Vali

catl
His
615

cca

Pro

cag

Gln

GCG
Pro
520

gtg
Val

aac

Asn

aac

Asn

cac

His

atg
Met
600

gte
Val

get
Giy

gic
Vai
505

agg
Arg

gac

Asp

tct

Ser

ate

lle

tac
Tyr
585

gga
Gly

ige
Cys

ctt

Leu

46/200

450

tgec cat
Cys His

gac tgc

Asp Cys

aag tgo
Lys Cys

gag tgo
Glu Cys
555

acec tge
Thr Cys
570

ati gac
ile Asp

gaa aac

Glu Asn

cac ctg

His Leu

gaa Egoc
Giu Gly

GO
Ala

gto
Val

aac
Asn

540

ata

lle

aca

Thr

ggc
Gly

aac

Asn

tgo
Cvys
620

tgt

Cvys

ttg

Leu

tect
Ser
525

ctt

Leu

cag

Gin

gEa
Giy

GCo

Pro

ace
Thr
605

cat

His

ceca

Pro

fge
Cys
510

igc
Cys

ctg

leu

tge
Cys

cgg
Arg

cac
His
5580

ctg

Leu

cca

Pro

acE

Thr

495

tce

Ser

CEg
Arg

Eag

cac

His

gga
Gly
575

tec

Cys

gte
Val

aac

Asn

aat

Asn

GGG

Pro

aat

Asn

get
Gly

coa
Pro

560

GGa

Pro

gtoc
Val

teg
Trp

tego
Cys

EEE
Gly

1536

1584

1632

1680

1728

1776

1824

1872

1920
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825 630 635 640

coct aag atc cecg toc atc gec act gge atg gtg geg gec oic oto tig 1968
Pro Lys lle Pro Ser |le Ala Thr Gly Met Val Gly Ala Leu Leu Leu

645 650 655
ctg ctg gtg gtg goo ctg ggg ate gec cic tic atg cga agg cgc cac 2018
Leu Leu Val Val Ala Leu Bly lie Gly Leu Phe Met Arg Arg Arg His
660 665 670
atec gtt cgg aag cge acg otg ogg agg cig ctg cag gag agg gag ottt 2064

fte Val Arg Lys Arg Thr Leu Arg Arg Leu Leu Gln Giu Arg Glu Leu
675 680 685

gtg gag cct ott aca cocc agt gea gaa got coc aac caa got cte tig 2112
Val Glu Pro Leu Thr Pro Ser Gly Giu Ala Pro Asn Gin Ala Leu Leu
690 695 700

agg atc ttg aag gaa act gaa tic aaa aag atc aaa gtg ctg ggc oo 2160
Arg lle Leu Lys Glu Thr Glu Phe Lys Lys 1le Lys Val Leu Gly Ser

705 710 115 120
ggt gcg tte gge acg gtg tat aag gega ctc tgg atec cca gaa ggt gag 2208
Gly Ala Phe Gly Thr Val Tvr Lys Giy Leu Trp lie Pro Glu Giy Glu
125 730 735
aaa gtt aaa att ccc gto get atc aag gaa tta aga gaa gea aca tot 2256

Lys Val Lys lle Pro Val Ala [le Lys Glu Leu Arg Glu Ala Thr Ser
740 745 750

ccg aaa gec aac aag gaa atc ctc gat gaa gec tac gtg atg goe age 2304
Pro Lys Ala Asn Lys Glu {fe Leu Asp Glu Ala Tyr Val Met Ala Ser
755 760 765

gtg gac aac ccc cac gtg tgc cgc otg otg gec atc tge ctc ace teo 2352
Val Asp Asn Pro His Val Cys Arg Leu Leu Gly 1le Cys Leu Thr Ser
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170 775 780
acc gtg cag ctec atc acg cag cto atg coc tic gge tgc ctc ctg gac 2400
Thr Vat Gin Leu lle Thr Gln Leu Met Pro Phe Gly Cys Leu Leu Asp
785 790 795 800
tat gtc cegg gaa cac aaa pac aat att ggec tecc cag tac ctg ctc aac 2448

Tyr Yal Arg Glu His Lys Asp Asn lle Gly Ser G!n.Tyr feu Leu Asn
805 810 815

tegg tegt gte cag atc gea aag ggc atg aac tac ttg pag gac cgt cgo 2496
Trp Cys Val Gin lle Ala Lys Gly Met Asn Tyr Leu Giu Asp Arg Arg

820 825 830
ttg gtg cac cgo gac ohg gea goc agg aac gta cotg gig asaa aca CoE 2544
Leu Val His Arg Asp Leu Ala Ala Arg Asn Val Leu Val Lys Thr Pro
835 840 845
cag cat gtc aag atc aca gat tit gge otz ecc aaa cig oig ggl gog 2092
GIn His Val Lys ile Thr Asp Phe Gly Leu Ala Lys Leu Leu Gly Ala
850 855 860
gaa gag aaa gaa tac cat gca gaa gega ggoc aaa gtg cet atc aag tgg 2640

Glu Glu Lys Glu Tyr His Ala Glu Giy Gly Lys Val Pro lle Lys Trp

865 870 875 880
atg gca ttg gaa tca att tta cac aga atc tat acc cac cag agt gat 2688
Met Alz Leu Glu Ser ile Leu His Arg 1le Tyr Thr His Gln Ser Asp
885 890 895
gte tgg agec tac gog gte ace gtt tegg gag ttg atg ace ttt gga toc 2736
val Trp Ser Tyr Gly Vai Thr Val Trp Glu Leu Met Thr Phe Gly Ser
900 905 910
aag cca tat gac gga atc cct goc age gag atc toc toe ate olg gag 2784

Lys Pro Tyr Asp Gy lie Pro Ala Ser Glu lle Ser Ser lle Leu Glu



aaa

Lys

atg
Met
945

tte

Phe

cge

Arg

aca

Thr

gac

Asp

ttc
Phe

agt

Ser

gEL
Gly

Ega
Giy
930

ate

ile

cgt
Arg

tac

Tyr

gac

Asp

gtg
Val
1010

agc
Ser

1025

geca
Atla
1040

ctg

Leu

915

gaa

Giu

atg
Met

£ag
Giu

ctt

Leu

tce
Ser
995

gteg
Val

ageo

Ser

ace
Thr

caa
Gin

CEG

Arg

gtc
Val

ttg

Leuy

gtec
Val
980

aac

Asn

Asp

gat

ctc

Leu

aag

Lys

ate

565

att

fle

itc
Phe

£gce

Ata

ccG toco

Pro

agc

Ser

age

Ser

Ser

aac

Asn

tgt
Cvs

cot

Pro

tgo
Cys
950

atc

cag

Gin

tac

Tyr

gac

Asp

acg
Thr

aat

Asn

cce

Pro

cag
Gln
935

teg
Trp

gaa
Gty

ggg
Giy

cet
Arg

gag
Giu
101

teca
Ser
103

tece
Ser

104

atc

lte

920

cca

Pro

atg
Met

ttec
Phe

gat
Asp

£60
Ala
1000

ta
Ty
5

Cg
Ar
0

ac
Th
b5

aa

Ly

CEC

Pro i

ata gac

lie Asp

teo

Ser Lvys

ata

aaa

49/200

tgt acc

le Cys Thr

940

gca gat
Ala Asp

955

970

gaa

985

ctg atg gat gaz gaa gac atg gac
Leu Met Asp Glu Glu Asp Met Asp

¢ cte

r Leu

g act
g Thr

c gte
r Val

g gaa

s Glu

aga

Glu Arg

atc

Ile

[eloled

Pro

got
Ala

gac

Asp

atg gce
et Ala

atg cat
Met His

925

ate

e

agt

Ser

Gga

Arg

tig

Leu

gat gic
Asp Val

CEC CCa

Arg Pro

gac Geo

tac

Tyr

aag
lys
960

cag

Asp Pro Gin

875

cca agt
Pro Ser
480

1005

cca cag ocag gEc
Pro GIn Gln Gly
1020

ctc ctg age tot

Leu Leu Ser Ser
1035

tge att gat aga

Cys lle Asp Arg
1050

agc ttc ttg cag
Ser Phe

Leu Gln

cct

Pro

tte
Phe

cte

Leu

aat

Asn

cga

Arg

2832

2880

2928

2976

3024

3069

3114

3159

3204



tac

Tyr

gac

Asp

aaa

iys

cct

Pro

cac

His

GGG

Pro

cag
Gin

cag

Gin

gEC
aly

1065

agec
Ser
1070

acec
Thr
1085

agg
Arg
1100

ctg
Leu

1115

age
Ser
1130

aco
Thr
1145

aaa
Lys
1160

gac
Asp
1175

tee

Ser

tca

Ser

tte
Phe

GGG

Pro

aac

Asn

act

Thr

tgt
Cys

EgC
Gly

ttc
Phe

aca

Thr

gac

Asp

cte

Leu

get
Ala

CGC

Pro

gca
Ala

gteo
Val

agec

Ser

Tttt
Phe

got
Ala

[a{ei]

Pro

cca

Pro

H€EC
Gly

£CE
Ala

gtg
Val

aac

Asn

cac

His

CCo

Pro

gaa
Glu

agca

Thr

gtg
Val

tet

Ser

GGG

Pro

gEC
Gly

age

Ser

caa

Gin

aag

Lys

aat

Asn

1060

gEC
Gly
1075

cot
Pro

1090

gtg
Val
1105

age
Ser
1120

aac
Asn

1135

aca
Thr
1150

att
ile

1165

gaa
Glu
1180

gca
Ala

geo
Ala

gaa
Glu

cag

Gin

aga

Arg

GGG

Pro

ttc
Phe

age

Ser

f{eTe)
Ala

gaa

Glu

ttg

Leu

tac

Tyr

aat

Asn

gac

Asp

gag
Glu

gac

Asp

ctg

Leu

aag

Lys

tac

Tyr

50/200

act

Thr

ata

ile

oot

Pro

cca

Pro

tat
Tyr

age

Ser

gac

Asp

cca

Pro

cta

Leu

Eag
Glu

aac

Asn

gte
Yal

cac

His

ctc

Leu

cct

Pro

a2ac

Asn

aat

Asn

agg
Arg

1065

Za6
Asp
1080

cag
Gin
1085

tat
Tyr
1110

tac
Tyr
1125

aac
Asn
1140

gce
Ala
1155

cct
Pro
1170

gEc
Gly
1185

gte
Val

28C

Ser

fcc

Ser

cac

His

cag

Gin

act

Thr

cac

His

gac

Asp

atc

tle

geg
Ala

ata

lie

git
Val

aat

Asn

gac

Asp

gto
VYal

teg
Trp

tac

Tyr

ttt
Phe

cca

Pro

g£a6

Asp

GGG

Pro

cag
Gin

CCo

Pro

Cag

Gin

gco

Ala

cag

Gin

aag

Lys

caa

ain

3249

3294

3339

3384

3429

3474

3519

3564

3609



1190

agce agt gaa ttt att gga gea

1195

Ser Ser Glu Phe lle Gly Ala

1205

210> 36
211> 1210
(212> PRT
<213> Homo
400> 36
Met Arg Pro

1

Ala Leu Cys

Gly Thr Ser
35

Leu Ser Leu
50

Leu Glu lle
65

Thr tle Gin

sapiens

Ser Gly
5

Pro Ala

20

Asn Lys

Gin Arg

Thr Tyr

Glu Vai
85

Thr

Ser

leu

Met

Val

70

Ala

1210

Ala Gly

Arg Ala

Thr Gin
40

Phe Asn
55

Gin Arg

Gly Tyr

tga

Ala

Leu

25

Leu

Asn

Asn

Vaf

51/200

Ala

10

Glu

Gly

Cys

Tyr

Leu
90

1200

Leu Leu

Glu Lys

Thr Phe

Giu Val
60

Asp Leu
15

Ile Ala

Ala

lys

Glu

A5

Val

Ser

Leu

Leu

Yal

30

Asp

Leu

Phe

Asn

Leu Ala
15

Cys Gin

His Phe

Gly Asn

Leu Lys

80

Thr Val
95

3633



Glu

Tyr

Lys

His

145

Ser

Ser

Ser

Lys

Gly
225

Arg

Glu

Thr

130

Gly

Ile

Met

Cys

Leu

210

Lys

ile

Asn

115

Gly

Ala

Gin

Asp

Pro

195

Thr

Ser

Pro Leu
100

Ser Tyr

Leu Lys

Val Arg

Trp Arg

165

Phe Gin

180

Asn Giy

Lys fle

Pro Ser

Glu

Ala

Giu

Phe

150

Asp

Asn

Ser

fle

Asp
230

Asn

leu

Let

135

Ser

fle

His

Cys

Cys

215

Cvs

l.eu

Ala

120

Pro

Asnh

Yal

Leu

Trp

200

Ala

Cys

Gin

105

Val

Met

Asn

Ser

Gly

185

Gly

Gin

His

52/200

ite

Leu

Arg

Pro

Ser

170

Ser

Ala

Gin

Asn

lle

Ser

Asn

Ala

1565

Asp

Cys

Gly

Cys

Gin
235

Arg

Asn

Leu

140

Leu

Phe

Gin

Glu

Ser

220

Cvs

Gly

Tyr

125

Gin

Cys

Leu

Lvs

Glu

205

Gly

Ala

Asn

110

Asp

Glu

Asn

Ser

Cys

190

Asn

Arg

Ala

et

Ala

ile

Vali

Asn

175

Asp

Cys

Cys

Gly

Tyr

Asn

Leu

Glu

160

WMet

Pro

Gin

Arg

Cys
240



Thr

Giu

Thr

Ala

Gly

305

Asp

Cys

Ala

Leu

Gly

Ala

Thr

Thr

290

Ser

Gly

Asn

Thr

His
370

Pro

Thr

Tyr

275

Cys

Cys

Val

Gly

Asn

355

Ite

Arg

Cys

260

Gin

Val

Vai

Arg

fe

340

lle

Leu

Glu

245

Lys

Met

Lys

Arg

Lys

325

Gly

Lys

Pro

Ser

Asp

Asp

Lys

Ala

310

Cys

e

His

Val

Asp

Thr

Val

Cys

295

Cys

Lys

Giy

Phe

Ala
375

Cys

Cys

Asn

280

Pro

Gly

Lys

Glu

Lys

360

Phe

Leu

Pro

265

Pro

Arg

Ala

Cys

Phe

345

Asn

Arg

53/200

Val

250

Pro

Glu

Asn

Asp

Glu

330

Lys

Cys

Gly

Cys

Leu

Giy

Tyr

Ser

315

Giy

Asp

Thr

Asp

Arg

Met

Lys

Val

300

Tyr

Pro

Ser

Ser

Ser
380

Lys

Leu

Tyr

285

Val

Giu

Cvs

Leu

ile

365

Phe

Phe

Tyr

270

Ser

Thr

Met

Arg

Ser

350

Ser

Thr

Arg Asp

255

Asn

Phe

Asp

Glu

Lys

335

lie

Gly

His

Pro

Gly

His

Glu

320

Val

Asn

Asp

Thr



Pro

385

tHe

Leu

His

Gly

Gly

465

Phe

Asn

Glu

Pro

Thr

His

Gly

Leu

450

Asn

Gly

Ser

Gly

leu

Giy

Ala

Glin

435

Arg

Lys

Thr

Cys

Cys
515

Asp

Phe

Phe

420

Phe

Ser

Asn

Ser

Lys

500

Trp

Pro

Leu

405

Glu

Ser

Leu

Lau

Gly

485

Ala

Giy

Gin

390

Leu

Asn

Leu

Lys

Cvs

470

Gin

Thr

Pro

Giu

[le

Leu

Ala

Gly

455

Tyr

lys

Gly

Glu

Leu

Gln

Giu

Val

440

le

Ala

Thr

Gin

Pro
520

Asp

Ala

[le

425

Val

Ser

Asn

Lys

Val

505

Arg

54/200

Ile

Trp

410

lie

Ser

Asp

Thr

Iie

490

Cvys

Asp

Leu

385

Pro

Arg

Ley

Gly

lle

AT5

|le

His

Cys

Lys

Glu

Gly

Asn

Asp

460

Asn

Ser

Ala

Val

Thr

Asn

Arg

e

445

Val

Trp

Asn

Leu

Ser

525

Vai

Arg

The

430

Thr

ile

Lys

Arg

Cys

510

Cys

Lys

Thr

415

Lys

Ser

tie

Lys

Gly

485

Ser

Arg

Glu

400

Asp

Gin

Leu

Ser

Leu

480

Glu

Pro

Asn



Val

Glu

545

Giu

Asp

Lys

Lys

Tht

625

Pro

Leu

Ser

530

Pro

Cvys

Asn

Tht

Tyr

610

Tyr

Lys

Ley

Arg

Arg

l.eu

Cys

Cvys

595

Ala

Gly

e

Val

Gly

Glu

Pro

ile

580

Pro

Asp

Cys

Pro

Val
660

Arg

Phe

Gin

565

Gin

Ala

Ala

Thr

Ser

645

Ala

Glu

Val

550

Ala

Cvs

Gly

Gly

Gly

630

Ile

Leu

Cys

535

Glu

Met

Ala

Vai

His

615

Pro

Ala

Val

Asn

Asn

His

et

600

Val

Gly

Thr

fle

Asp

Ser

Ie

Tyr

585

Gly

Cys

Leu

Gly

Gly
665

55/200

iys

Glu

Thr

570

fle

Glu

His

Glu

Met

680

Leuy

Cys

Cys

555

Cys

Asp

Asn

Leu

Gly

635

Val

Phe

Asn

540

ile

Thr

Gly

Asn

Cys

620

Cys

Gly

Met

Leu

Gin

Gly

Pro

Thr

605

His

Pro

Ala

Arg

Leu

Cys

Arg

His

590

Leu

Pro

Thr

Leu

Arg
670

Glu

His

Gly

675

Cys

Vali

Asn

Asn

teu

655

Arg

Gly

Pro

560

Pro

Val

Trp

Cys

Gly

640

Leu

His



lie

Vai

Arg

705

Gily

Lys

Pra

Val

Thr

785

Tyr

Val

Glu

690

fle

Ala

Vai

Lys

Asp

770

Vai

Val

Arg

875

Pro

Leu

Phe

Lys

Ala

755

Asn

Gin

Arg

lLys

Leu

Lys

Gly

ile

740

Asn

Pro

Leu

Glu

Arg

Thr

Glu

Thr

725

Pro

Lys

His

lle

His
805

Thr

Pro

Thr

710

Yali

Val

Glu

Val

Thr

790

Lys

Leu

Ser

695

Glu

Tyr

Ala

lle

Cys

715

Gin

Asp

Arg

680

aly

Phe

Lys

ie

Leu

760

Arg

feu

Asn

Arg

Glu

iys

Gly

Lys

145

Asp

Leu

Met

lie

56/200

Leu

Ala

Llys

Leu

130

Giu

Glu

Leu

Pro

Gly
810

Leu

Pro

lie

715

Trp

Leu

Ala

Gly

Phe

795

Ser

Gin

Asn

700

Lys

fle

Arg

Tyr

ile

780

Gly

Gln

Glu

885

Gin

Vai

Pro

Glu

Val

765

Cys

Cys

Tyr

Arg

Ala

lLeu

Glu

Ala

750

Met

Leu

Leu

Leu

Glu

Leu

Giy

Gly

135

Thr

Ala

Thr

Leu

leu

815

Leu

Leu

Ser

720

Glu

Ser

Ser

Ser

Asp

800

Asn



Trp

Leu

Gin

Glu

865

Met

Vai

Lys

Lys

Met
945

Cys

Val

His

850

Glu

Ala

Trp

Pro

Gly

930

{le

Val

His

835

Val

Lys

Leu

Ser

Tyr

915

Glu

Met

Gin

820

Arg

Lys

Glu

Giu

Tyr

900

Asp

Arg

Val

[e

Asp

lle

Tyr

Ser

885

Gly

Gly

Leu

Lys

Ala Lys

leu Ala

Thr Asp
855

His Ala
870

lle Leu

Val Thr

lle Pro

Pro Gin
935

Cvs Trp
950

Gly

Ala

840

Phe

Giu

His

Val

Ala

920

Pro

Met

Met

825

Arg

Gly

Gly

Arg

Trp

905

Ser

Pro

fle

57/200

Asn

Asn

Leu

Gly

e

890

Glu

Gtu

e

Asp

Tyr

Val

Ala

Lys

875

Tyr

Leu

lie

Cys

Ala
9h5

Leu

let

Lys

860

Val

Thr

Met

Ser

Thr

940

Asp

Glu

Val

845

Leu

Pro

His

Thr

Ser

825

lie

Ser

Asp

830

Lys

Leu

lie

Gin

Phe

810

lte

Asp

Arg

Arg

The

Gly

Lys

Ser

88b

Gly

Leu

Vai

Pro

Arg

Pro

Ala

Trp

880

Asp

Ser

Glu

Tyr

Lys
960



Phe

Arg

Thr

Asp

Phe

Ser

Gly

Tyr

Asp

58/200

Arg Glu Leu lle lie Glu Phe Ser Lys Net Ala Arg Asp Pro Gln
965 970 975

Tyr Leu Vai 1fe Gin Giy Asp Glu Arg Met His Leu Pro Ser Pro
980 985 §90

Asp Ser Asn Phe Tyr Arg Ala Leu Met Asp Glu Glu Asp Met Asp
995 1000 1005

Val Va! Asp Ala Asp Glu Tyr Leu ile Pro Gin 6Gin Gly Phe
1010 1015 1020
Ser Ser Pro Ser Thr Ser Afg Thr Pro Leu Leu Ser Ser Leu
1025 1030 1035
Ala Thr Ser Asn Asn Ser Thr Val Ala Cys lle Asp Arg Asn
1040 1045 1050
Leu GIn Ser Cys Pro lie Lys Glu Asp Ser Phe Leu Gin Arg
1055 1060 1065
Ser Ser Asp Pro Thr Gly Ala Leu Thr Giu Asp Ser lle Asp
1070 1075 1080
Thr Phe Leu Pro Val Pro Glu Tyr ile Asn Gin Ser Val Pro

1085 1090 1095



Lys Arg Pro

1100

lLeu Asn
1115

Pro

His Ser Thr

1130

Pro Thr Cys

1145

Gin Lys Gly

1160

Gln Asp Phe
1175

Gly Ser Thr

1190

Ser Glu

1205

Ser

<210> 37
<211> 2514

Afa

Pro

Ala

Val

Ser

Phe

Ala

Phe

Gly

Ala

Val

Asn

His

Pro

Glu

(RL:]

Ser

Pro

Gly

Ser

Gin

lys

Asn

Gly

Val
1105

Gin Asn

Ser Arg Asp
1120

Asn Pro Glu
1135

Thr Phe Asp
1150

lle Ser lLeu
11656

Glu Ala Lys
1180

Ala Glu Tyr
1195

Ala
1210

59/200

Pro Vat

Pro His

Tyr feu

Ser Pro

Asp Asn

Pro Asn

feu Arg

Tyr His
1110

Tyr Gln
1125

Asn Thr

1140

Ala His
1155

Pro Asp
1170

Gly tie

1185

Val
1200

Ala

Asn

Asp

Val

Trp

Tyr

Phe

Pro

Gin

Pro

Gin

Ala

Gin

Lys

Gin



<212

213>

{2207
221>
{222

{4007

DNA

cDS
(m..

37

atg gta ggg
Met Val Gly

1

tig

Leu

GGG

Pro

age

Ser

ctg
Leu

65

gat
Asp

cag
Gin

cta

Leu

cct

Pro

cca
Pro

50

caa

Gln

444
Gly

266
Ala

ctc

Leu

gtt
Val
35

aac

Asn

gat
Asp

dacc

Thr

ttec
Phe

Mus musculus

(2511)

cte

lLeu

GCo
Pro

20

gtc
Vali

tege
Cys

gag
Glu

caa

Gin

cte
Leu
100

gga
Gty

Aga

Arg

GEC

Arg

age

Ser

GGG

Pro

gag
Glu
85

tte
Phe

geo

Ala

agt

Ser

ctg

Leu

aaa

Lys

ate
ile

10

oo

Ser

tee

Cys

tgc
Cvs

cig

leu

J14:4:4
Gly

ctg
Leu
55

caa

Gin

ctc

Leu

tia

Leu

acoc

Thr

gag
Giu

£ac
Asp
40

gac

Asp

cot

Pro

ate

lle

ete
Val

ctg

Leu

agec
Ser
25

cet

Pro

caa

Gin

EEE
Gly

act
Thr

cca
Pro
105

60/200

act
Thr
10

tegt
Cys

gic
Vai

cag

Gin

gac

Asp

ctg
teu
90

teg
Trp

gega gtt
Gly Val

gga cac

Gly His

ctg geo
Leu Ala

gea aag
Ala Lys
60

aga cag
Arg Gin
5

cct cac

Pro His

gaa gae
Glu Asp

aco

Thr

atc

lte

tot
Ser

45

atec

ile

cat

His

tig

Leu

agec

Ser

ctg

Leu

gag
Glu
30

tgc
Cys

ita

Leu

cat

His

aac

Asn

gtec
Val
110

atc
lie

15

att

lle

ase
Thr

tegg
TFD

cte

Leu

tac
Tyr
95

caa

Gin

tte
Phe

tea

Ser

ate

ile

aga

Arg

cct
Pro

80

acec

Thr

ctc

Leu

48

86

144

192

240

288

336



61/200

cte gat caa goct gag ctt cac gca gEC tat cog cot gec age cce toa 384
Leu Asp GIn Ala Glu Leu His Ala Gly Tyr Pro Pro Ala Ser Pro Ser
115 120 125

aac cta tecc tge clte atg cac citc acc acc aac 2gc ctg gtc tgec cag 432

Asn Leu Ser Cys Leu Met His Leu Thr Thr Asn Ser Leu Val Cys Gin

130 135 140
tgg gag cca ggt oot gag acc cac ctg coc acc agc tic atc cta aag 480
Trp Glu Pro Giy Pro Glu Thr His lLeu Pro Thr Ser Phe lle Leu Lys
145 150 155 160
agc tic ageg age cge goc gac gt cag fac caa ggg gac acc atc cog h28

Ser Phe Arg Ser Arg Ala Asp Cys Gin Tyr Gin Gly Asp Thr lle Pro
165 170 175

gat tgt gtg gea aag aag Agg cag aac aac tge tee ate coo cga 2aa 576
Asp Cys Vai Ala Lys Lys Arg Gin Asn Asn Cys Ser ile Pro Arg Lys
180 185 190

aac ttg ctc ctg tac cag tat atg gcc atc 1gg gtg caa gea gag aat 624
ManJmuLw'WrGMTw‘MtAmlleﬁbVaEmnAMGHJMn
195 200 205

atg cta gegg tcc age gag tcoc cca dag ctg tgc ctc gac cec atg gat 672
Met Leu Gly Ser Ser Glu Ser Pro Lys Leu Cys L.eu Asp Pro Met Asp
210 215 220

gtt gtg aaa tig gag cct coc atp ctg cag gec oteg gac att gec cct 720
Val Val Lys Leu Gfu Pro Pro Met Leu Gin Ala Leu Asp lle Gly Pro
225 230 235 240

gat gta gtc tet cac cag cct ggc tgc ctg tge ctg age tgg aag oca 768
Asp Val Val Ser His Gin Pro Gly Cys Leu Trp Leu Ser Trp Lys Pro
245 250 255



tgg
Trp

cGa

Pro

age

Ser

aco
Thr
305

(e

Pro

atc

lle

gig
Val

gga
Gly

g88
Gly
385

aag

Lys

cag

Gin

aag
Lys
290

ata

Leu

teg
Trp

aga

Arg

agt

Ser

cag
Gin
370

cag
Gin

GGG

Pro

cte
Ley
275

gag

Asp

cag

Gin

agc

Ser

ctg

Leu

gteg
Val
355

atec

ile

gac

Asp

agt
Ser
260

aaa

Lys

Gag

Gin

atg
Met

GGG

Pro

gac
Asp
340

Gag

Gln

cag
Gin

ata

te

gag
Glu

gga
Gly

tit
Phe

cga

Arg

gEC
Gly
325

acg

Thr

cte

Leu

EEC
Gly

Gac

His

iac

Tyr

£60

Ala

gag
Glu

tgo
Cys
310

ctg

lLeu

tegg
Trp

tic
Phe

tac

Tyr

cti
l.eu
380

atg
Met

aac

Asn

cte
lLeu
295

att

|le

cag

Gin

tegt
Cys

teg
Trp

ctg
Leu
375

tegc
Cys

gaa
Giu

teg
Trp
280

teo
Cys

GEC

Arg

ctg

Leu

Cag

Gin

aag
Lys
360

ctg

Leu

aac

Asn

cag
Gin
265

act

Thr

£8E
Gly

tca

Ser

age
Arg

aag
Lys
345

cca

Pro

tco

Ser

ace
Thr

62/200

gag
Glu

cte

Leu

ctc

Leu

tot

Ser

oot
Pro

330

aag

Lys

acg
Thr

teg
Trp

acg
Thr

tet
Cys

gte
Val

cat

His

cig
Leu
315

acc

Thr

caa

aln

cGe

Pro

aat

Asn

cag
Gln
395

gaa
Glu

tic
Phe

cag
Gin
300

cct

Pro

atg
Met

cta

Leu

ctg

lLeu

tce
Ser

330

cte

Leu

cit

Len

cac
His
285

ECG

Ala

gga
Gly

aag

Lys

gat
Asp

cag
Gln
365

cca

Pro

2gG

Ser

CEG
Arg
270

cig

Leu

Gea

Pro

tte
Phe

gee

Ala

cca
Pro
350

gaa
Glu

gat
Asp

tegt
Cys

tac

Tyr

cct

Pro

gte
Val

tgg
Trp

coe
Pro

336

EEBE
Gly

gac

Asp

cat
His

atc

lle

cag

Gin

teoe

Ser

tac

Tyr

agc
Ser
320

ace

Thr

aca

Thr

agt

Ser

caa

Gln

tic
Phe
A00

816

864

512

360

1008

1056

1104

1162

1200
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ctec ctg cec tca gag goc cag zac gig ace ottt gtg gec tac aac aaa 1248
Leu bLeu Pro Ser Glu Ala Gin Asn Val Thr Leu Val Ala Tyr Asn Lys

405 410 415
goa geg acc tot teca cot act aca gtg gtt tic ctg gag aac gaa ggt 1296
Ala Gly Thr Ser Ser Pro Thr Thr Val Val Phe Leu Glu Asn Glu Giy
420 425 430
cca got gtg acc gga cte cat pgeo ate goo caa gac ottt aac ace ate 1344
Pro Ala Val Thr Gly Leu His Ala Met Ala Gin Asp Leu Asn Thr ile
435 440 445
tgg gta gac tgg gaa goc coc age ottt otg cot cag gege tat cte att 1392

Trp Val Asp Trp Glu Ala Pro Ser teu Leu Pro Gln Gly Tyr Leu lle
450 455 460

gag tgg gaa atg aglt tet coc ago ftac aat aac agc tat aag tooc igg 1440
Glu Trp Glu Met Ser Ser Pro Ser Tyr Asn Asn Ser Tyr Lys Ser Trp
4656 470 475 480

atg ata gaa cotl aac gegg aac atc act gga alt ctg tta aag gac aac 1488
Met ile Glu Pro Asn Gly Asn lle Thr Giy Ile Leu Leu Lys Asp Asn
485 490 495

ata aat cec ttt cag ctc tac aga att aca gtg get coo ctg tac cea 1536
ile Asn Pro Phe Gln Leu Tyr Arg fle Thr Val Ala Pro Leu Tyr Pro

500 505 510
gge ate gte gea ccc cet gia aat gic tac acc tic got gea gag aga 1584
Gly Ile Val Gly Pro Pro Val Asn Val Tyr Thr Phe Ala Gly Glu Arg
515 520 525
gct oot oot cat got cca geg otg cat cta aag cat gtt ggc aca ace 1632

Ala Pro Pro His Ala Pro Ala Leu His Leu Lys His Val Gly Thr Thr
530 535 540



64/200

tgg gea cag ctg gag tgg gia cot gag goc oot agg oig ggg atg ata 1680
Trp Ala Gin Leu Giu Yrp Val Pro filu Aia_Pro Arg Leu Giy Met lle
545 550 555 560
coe cte ace cac tac acc ate tic teg goc gat got ggg gac cac ice 1728

Pro Leu Thr His Tyr Thr Ile Phe Trp Ala Asp Ala Gly Asp His Ser
585 570 575

tte tce gtc ace cta aac atc toc ctc cat gac tit gtc ctg aag cac 1776
Phe Ser Val Thr Leu Asn ile Ser Leu His Asp Phe Val Leu Lys His
580 b85 590

ctg gag cco geo agt tig tat cat gte tac ctc atg gec ace agt cga 1824
tou Glu Pro Ala Ser Leu Tyr His Val Tyr Leu Met Ala Thr Ser Arg

595 600 605
goca gge toc acc aat agt aca ggc ottt acc otg agg acc cta gat cca 1872
Ala Gly Ser Thr Asn Ser Thr Gly Leu Thr Leu Arg Thr Leu Asp Pro
6810 615 620
tet gac tta aac att ttc ctg gec ata ott tec tta gta ctc ttg tcc 1920

Ser Asp Leu Asn Ile Phe Leu Gly Ile Leu Cys Leu Val leu Leu Ser
625 630 635 640

act ace tgt gta gte acc tgg ctc tge tgc aaa cge aga gga aag act 1968
Thr Thr Cys Val Val Thr Trp Leu Cys Cys Lys Arg Arg Gly Lys Thr
645 650 655

tce ttc tgg tca gat gtg cca gac cea goc cac aglt age ctg age toe 2016
Ser Phe Trp Ser Asp Val Pro Asp Pro Ala His Ser Ser Leu Ser Ser
660 665 870

tgg tte coc acc atc atg aca gag gaa acc ttc cag tta ccc age tic 2064
Trp Leu Pro Thr Iie Met Thr Giu Glu Thr Phe Gin Leu Pro Ser Phe
875 680 685



65/200

tgg gac tcoc agc gte cca tea atc acc aag atc act gaa otg gag gaa 2112
Trp Asp Ser Ser Val Pro Ser lle Thr Lys ile Thr Glu Leu Glu Glu

690 695 100
gac aag asa cog acc cac tgg gat toc gaa age tot ggg aat ggt age 2160
Asp Lys Lys Pro Thr His Trp Asp Ser Glu Ser Ser Gly Asn Giy Ser
705 710 15 120
ctt cca goo otg gt cag gee tat gitg cte caa gga gat coa aga gaa 2208

Leu Pro Ala Leu Val Gln Ala Tyr Val Leu Gln Gly Asp Pro Arg Glu
725 730 735

att tcc aac cag tce cag coct ccc tot cge act ggt gac cag gic cic 2256
I1e Ser Asn GlIn Ser GIn Pro Pro Ser Arg Thr Gly Asp GlIn Val Leu
740 745 750

tat ggt cag gtg ottt gag agc ccc acc age cca gega gta atg cag iac 2304
Tyr Gly Gin Yal Leu Glu Ser Pro Thr Ser Pro Gly Vai Met Gin Tyr
755 760 765

att cegc tet gac tcc act cag cecc cte tig ggg ggc coc ace ool age 2352
lle Arg Ser Asp Ser Thr &in Pro Leu Leu Gly Gly Pro Thr Pro Ser
770 775 780

cct aza tot tat gaas aac atc tgg tic cat fca aga ccc cag gag aco 2400

Pro Lys Ser Tyr Glu Asn |le Trp Phe His Ser Arg Pro Gin Glu Thr

785 790 795 800
ttt gtg coo caa oot cca aac cag gaa gat gac tgt gte ttt ggg cot 2448
Phe Val Pro Gin Pro Pro Asn G!n Glu Asp Asp Cys Val Phe Gily Pro
805 310 815
cca tit gat ttt coc cte ttt cag geg ote cag gic cat gga git gaa 2496

Pro Phe Asp Phe Pro Leu Phe Gin Gly Leu Gin Val His Gly Vai Glu
820 825 830
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gaa caa gegg get ttc tag 2514
Glu Gln Gly Gly Phe
835

{210> 38
Q211> 837
{212> PRT
<213> Mus musculus

400> 38

Met Val Gly Leu Gly Ala Cys Thr Leu Thr Gly Val Thr Leu lle Phe

1 5 10 15

Leu Leu Leu Pro Arg Ser Leu Glu Ser Cys Gly His lie Glu [le Ser
20 25 30

Pro Pro Val! Val Arg Leu Gliy Asp Pro Val Leu Ala Ser Cys Thr lle
35 40 45

Ser Pro Asn Cys Ser Lys Leu Asp Gln GIn Ala Lys lle Leu Trp Arg
50 55 60

Leu Gin Asp Blu Pro lie Gin Pro Gly Asp Arg Gin His His Leu Pro
65 70 75 80

Asp Gly Thr GIn Glu Ser Leu lle Thr Leu Pro His Leu Asn Tyr Thr
85 90 95



Gin

Leu

Asn

Trp

145

Ser

Asp

Asn

Met

Val
225

Ata

Asp

Leu

130

Glu

Phe

Cys

Leu

Leu

210

Vai

Phe

Gin

115

Ser

Pro

Arg

Vai

Leu

185

Gly

Lys

Leu Phe Cys
100

Ala Glu Leu

Cys Leu Met

Gly Pro Glu
150

Ser Arg Ala
165

Ala Lys Lys
180

Leu Tyr Gin

Ser Ser Giu

Leu Glu Pro
230

Leu

His

His

135

Thr

Asp

Arg

Tyr

Ser

215

Pro

Val

Ala

120

Leu

His

Cvs

Gin

Met

200

Pro

Met

Pro

105

Gly

Thr

Leu

Gin

Asn

185

Ala

Lys

Ley

67/200

Trp Glu

Tyr Pro

Tht Asn

Pro Thr

1565

Tyr Gln

170

Asn Cys

ile Trp

Leu Cys

Gln Ala
235

Asp

Pro

Ser

140

Ser

Gly

Ser

Val

Leu

220

Leu

Ser

Ala

125

leu

Phe

Asp

fie

Gin
205

Asp

Asp

Vai

110

Ser

Vai

lie

Thr

Pro

180

Ala

Pro

e

Gin

Pro

Cys

Leu

lie

175

Arg

Glu

Met

Gly

Leu

Ser

Gin

Lys

160

Pro

Lys

Asn

Asp

Pro
240



Asp

Trp

Pro

Ser

Thr

306

Pro

e

Val

Gly

Val

Lys

Gln

Lys

290

Leu

Trp

Arg

Ser

Gin
370

Val

Pro

Leu

275

Asp

Gin

Ser

Leu

Val

355

li{e

Ser

Ser

260

Lys

Gin

#et

Pro

Asp

340

Gin

Gin

His

245

Glu

Gly

Phe

Arg

Gly

325

Thr

Lau

Gly

Gin

Tyr

Ala

Glu

Cys

310

Leu

Trp

Phe

Tyr

Pro

Met

Asn

Lets

295

lle

Glin

Cys

Tro

Leu
375

Gly

Trp

280

Cys

Arg

Leu

Glin

Lys

360

Leu

Cvs

Gin

265

Thr

Gly

Ser

Arg

Lys

34b

Pro

Ser

68/200

Leu Trp
250

Glu Gys

Leu Val

l.eu His

Ser Leu

315

Pro Thr

330

Lys Gin

Thr Pro

Trp Asn

feu

Glu

Phe

Gin

300

Pro

Met

Leu

feu

Ser

380

Ser

Leu

His

285

Ala

Giy

Lys

Asp

Gin

365

Pro

Trp Lys
255

Arg Tyr
270

Leu Pro

Pro Val

Phe Trp

Ala Pro

335

Pro Gly
3h0

Glu Asp

Asp His

Pro

Gin

Ser

Tyr

Ser

320

Thr

Thr

Ser

Gin



Gly

385

Leu

Ala

Pro

Trp

Giu

465

Met

lie

Giy

Gin

lLeu

Gly

Ala

Val

450

Trp

ile

Asn

fle

Asp

Pro

Thr

Vat

435

Asp

Glu

Giu

Pro

Val
515

tie

Ser

Ser

420

Thr

Trp

Met

Pro

Phe

500

Gly

His

Giu

445

Ser

Gly

Glu

Ser

Asn

485

Pro

Leu

390

Ata

Pro

l.eu

Ala

Ser

470

Gly

Leu

Pro

Cys

Gin

Thr

His

Pro

455

Pro

Asn

Tyr

Val

Asn Thr

Asn Val

Thr Val
425

Ala Met
440

Ser Leu

Ser Tyr

ile Thr

Arg lle

505

Asn Val
520

69/200

Thr

Thr

410

Val

Ala

Leu

Asn

Gly

490

Thr

Tyr

Gin

395

Leu

Phe

Gin

Pro

Asn

475

lie

Val

Thr

Leu

Val

Leu

Asp

Gin

460

Ser

Leu

Ala

Phe

Ser

Ala

Glu

leu

445

Giy

Tyr

Leu

Pro

Ata
525

Cys

Tyr

Asn

430

Asn

Tyr

Lys

Lys

Leu

510

Gly

lle

Asn

415

Glu

Thr

Lau

Ser

Asp

495

Tyr

Glu

Phe

400

Lys

Gly

fe

lle

Tro

480

Asn

Pro

Arg



Ala

Trp

545

Pro

Phe

Leu

Ala

Ser

625

Thr

Ser

Pro

530

Ala

l.eu

Ser

Glu

Gly

610

Asp

Thr

Phe

Pro

Gin

Thr

Val

Pro

595

Ser

Leu

Cys

Trp

His

Leu

His

Thr

580

Ala

Thr

Asn

Val

Ser

660

Ala

Glu

Tyr

565

Leu

Ser

Asn

Ile

Val

645

Asp

Pro

Trp

550

Thr

Asn

Leu

Ser

Phe

630

Thr

Val

Ala

536

Vat

lle

He

Tyr

Thr

615

Leu

Trp

Pro

Leu

Pro

Phe

Ser

His

600

Giy

Gly

Leu

Asp

His

Glu

Trp

Leu

b8b

Val

Leu

e

Cys

Pro
665

70/200

feu

Ala

Afa

570

His

Tyr

Thr

Leu

Cys

650

Ala

Lys

Pro

5bb

Asp

Asp

Leu

Leu

Cys

63b

Lys

His

His

540

Arg

Ala

Phe

et

Arg

620

Leu

Arg

Ser

Val

lLeu

Giy

Val

Ala

605

Thr

Val

Arg

Ser

Gly Thr

Gly Met

Asp His
575

Leu Lys
5490

Thr Ser

l.eu Asp

l.eu Leu

Gly Lys

655

Leu Ser
670

Thr

te

560

Ser

His

Arg

Pro

Ser

§40

Thr

Ser



Trp

Trp

Asp

705

Leu

fte

Tyr

ile

Pro

185

Phe

Pro Thr

675

Leu

Asp Ser Ser

690

Lys Lys Pro

Pro Ala Leu

Gin
740

Ser Asn

Gin Val
755

Gly

Arg Ser Asp

710

Lys Ser Tyr

Va! Pro Gin

Ile

Val

Thr

Vali

725

Ser

Leu

Ser

Glu

Pro

805

et

Pro

His

710

Gin

Gin

Glu

Thr

Asn

790

Pro

Thr

Ser

695

Trp

Ala

Pro

Ser

GIn

775

tle

Asn

Glu Giu
680

fle Thr

Asp Ser

Tyr Val

Pro Ser

745

Pro Thr

760

Pro Leu

Trp Phe

Gin Glu

71/200

Thr Phe Gin

Lys lie Thr
700

Glu Ser Ser
715

Leu Gin Gly
730

Arg Thr Gly

Ser Pro Gly

leu Gly Gly
780

His Ser Arg
795

Asp Asp Gys
810

Leu

685

Glu

Gly

Asp

Asp

Val

765

Pro

Pro

Val

Pro Ser

Leu Glu

Asn Gly

Pro Arg

735

Gin Val

750

et Gin

Thr Pro

Gin Giu

Phe Gly

815

Phe

Glu

Ser

720

Giu

leu

Tyr

Ser

Thr

800

Pro
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Pro Phe Asp Phe Pro Leu Phe Gin Gly Leu Gin Val His Gly Val @lu

820

Glu GiIn Gly Gly Phe

2100
211>
212>
213>

220>
223>

<2200
{221
222>

<400>
atg cga
et Arg
1

geg cte
Ala Leu

g8C¢ acg
Gly Thr

ctc age

835

39
2583
DNA

Artificial

825

830

An artificially synthesized nucleotide sequence

cbs

(1).. (2580)

39
oot

Pro

tge
Cys

agt
Ser
35

ctc

tce

Ser

CCE
Pro
20

aac

Asn

Gag

gegg
Giy

g6g
Ala

aag

Lys

agg

acg

Thr

agt

Ser

ctec

Leu

atg

ECC

Ala

CgE
Arg

acg
Thr

tte

24243
Gly

got
Ala

cag
Gin
40

aat

gca
Ala

ctg
Leu
25

itg

Leu

aac

gcg
Ala
10

gag
Glu

EEC
Giy

tegt

citc

lLeu

gaa
Glu

act

Thr

gag

ctg

Leu

aag

Lys

tht
Phe

gty

EGE
Ala

aaa

lys

gaa
Giu
45

gic

ctg

Leu

gtt
Val
30

gat
Asp

ctt

ctg
Leu
15

tee
Cvys

cat

His

£eg

got
Ala

caa

Gin

tit
Phe

aat

48

96

144

192



Leu

tte
leu
65

acac

Thr

gag
Glu

tac

Tyr

aaa

Lvs

cat
His
145

agc

Ser

tog

Ser

age

Ser

50

gaa

Giu

atc

e

Cga

Arg

gaa
Glu

ace
Thr
130

g2gC
Gly

atc

lie

atg
Vet

tet

Ley

att

Ile

cag
Gin

att

le

aat
Asn

115

gga
Gly

£60

Ala

cag
Gin

gac

Asp

oo

Gin

acc

Thr

gag
Glu

cct
Pro
100

feo

Ser

cig

Leu

gtg
Val

teg
Trp

tte
Phe
180

aat

Arg

tat
Tyr

gtg
Val
85

tig

Leu

tat
Tyr

aag

Lys

GEE
Arg

CEE
Arg
165

cag
Gln

gge

Met

gte
Val
70

gct

Ala

gaa
Glu

goe

Ala

gag
Glu

ttc
Phe
150

gac

Asp

aac

Asn

agec

Phe
55

cag

Gln

ggt
Gly

aac

Asn

tia

Leu

ctg
Leu

135

age

Ser

ata

fle

cac

His

tge

Asn

agg
Arg

tat
Tyr

ctg

Leu

gca
Ala
120

coo

Pro

aac

Asn

gte
Val

ctg

Leu

tegg

Asn

aat

Asn

gte
Val

cag
Glin
105

gte

Val

atg
Met

aac

Asn

age

Ser

£EC
Gly
185

get

73/200

Cys

tat
Tyr

cte
Leu

80

atc

ile

tta

Leu

aga

Arg

cct

Pro

agt
Ser
170

age

Ser

gca

Glu

gat
Asp
15

att

lte

atec

e

tet

Ser

aat

Asn

geo
Ala
155

gac

Asp

tge
Cys

gga

Val
60

ctt

lLeu

£GC

Ala

aga

Arg

aac

Asn

tta
Leu

140

ctg

Leu

tit
Phe

caa

Gln

£ag

Val

teeo

Ser

cte

Leu

g£8a
Gly

tat
Tyr
125

cag

Gin

tec

Cys

cte

l.ey

aag

Lys

gag

feu

ite
Phe

aac

Asn

aat
Asn

110

gat

Asp

gaa
Glu

azat

Asn

age

Ser

tet
Cys
180

aac

Giy

tia

Leu

aca
Thr
95

atg

Met

geca

Ala

atc

lie

gtg
Val

aac
Asn

175

gat
Asp

tec

Asn

aag
Lys
80

gtg
Vai

tac

Tyr

aat

Asn

ctg

Leu

gag
Glu
160

atg
Met

cca

Pro

cag

240

288

336

384

432

480

528

576

624
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Ser Cys Pro Asn Gly Ser Cys Trp Gly Ala Gly Glu Glu Asn Cys Gin
195 200 205

aaa ctg acc aaa atc atc tgt goe cag cag tgc toc HEE GEC tge cgt 672
Lys Leu Thr Lys Ile lie Cys Ala GIn Gin Cys Ser Gly Arg Cys Arg
210 215 220

gec aag teo ccc agt gac tgc tge cac aac Gag tgt got gea ggo tgo 720
Gly Lys Ser Pro Ser Asp Cys Cys His Asn Gin Cys Ala Ala Gly Cys

225 230 235 240
aca ggc oG GEE gag age gac tge otg gte tgc cge aaa ttc cga gac 768
Thr Gly Pro Arg Giu Ser Asp Cys Leu Val Cys Arg Lys Phe Arg Asp
245 250 255
gaa goc acg igc aag gac acc tge oot oca cte atg cic tac aac ©GC 816

Glu Ala Thr Cys Lys Asp Thr Gys Pro Pro Leu Met Leu Tvr Asn Pro

260 265 270
acc acg tac cag atg gat gtz aac ccc gag ggc aaa tac age tit gegt 864
Thr Thr Tyr Gin Met Asp Val Asn Pro Glu Gly Lys Tyr Ser Phe Gly
275 280 285
get ace tgc gtg aag aag tgt cococ ogt aat tat gig gig aca gat cac 912
Ala Thr Cys Val Lys Lys Cys Pro Arg Asn Tyr Val Val Thr Asp His
290 285 300
ggc tog tege gte cga goc et geg gec gac age tat gag atg gag gaa 860
Gty Ser Cys Val Arg Ala Cys Gly Aia Asp Ser Tyr Glu Met Giu Gly
305 310 315 320
gac ggc gtc cge aag tgt aag aag ige gaa gEg cct tge cec aza gte 1008

Asp Gly Val Arg Lys Cys Lys Lys Oys Glu Gly Pro Cys Arg Lys Val
325 330 335

tet aac gga ata gt att gegt gaa ttt aaa gac tea ctc tee ata aat 1056



75/200

Cys Asn Gly lte Gly lie Gly Glu Phe Lys Asp Ser lLeu Ser lle Asn
340 345 350

gct acg aat att aaa cac ttc aaa aac tge acc toc ate aght gge gat 1104
Ata Thr Asn lle Lys His Phe Lys Asn Cys Thr Ser |lle Ser Gly Asp

355 360 365
ctc cac ate ctg ccg gteg goa tit apge gegt gac toc tte aca cat act 1152
Leu His ile Leu Pro Val Ala Phe Arg Gly Asp Ser Phe Thr His Thr
370 375 380
cet oot ctg gat cca cag gaa ctg gat att ctg aaa acc gta aag gaa 1200

Pro Pro Leu Asp Pro Gin Glu Leu Asp lle Leu Lys Thr Val Lys Giu

385 380 395 400
atc aca ggg ttt ttg cteg att cag gct tgg oot gaa aac agg acg gac 1248
{le Thr Gly Phe Leu Leu fle Gln Ala Trp Pro Glu Asn Arg Thr Asp
405 410 415
ctc cat goc ttt gag aasc cta gaa atc ata cgc ggo agg acc aag caa 1296
Leuy His Ala Phe Glu Asn Leu Glu lle lle Arg Gly Arg Thr Lys Gin
420 425 430
cat gegt cag tit tet ctt gea gte gic age otg aac ata aca tee ttg 1344

His Giy Gln Phe Ser Leu Ala Val Val Ser Leu Asn ile Thr Ser Leu
435 440 445

gga tta cgc tee cic azg gag ata agt gat gea gat gig ata att tea 1392
Gly Leu Arg Ser Leu Lys Glu [fe Ser Asp Gly Asp Val lle lie Ser
450 455 460

gga aac aaa aat ttg tgc talt gea aalt aca ata aac tgg aaa aaa cig 1440
Gly Asn Lys Ase Leu Cys Tyr Ala Asn Thr lle Asn Trp Lys Lys Ley

465 470 475 480

ttt gge acc toce gt cag aas acc aaa att ata agc aac aga ggt gaa 1488
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Phe G6ly Thr Ser Gly Gin Lys Thr Lys lle Ile Ser Asn Arg Gly Giu
485 480 495

aac agc tgc aag goc aca gge cag gic tgoc cat goo ttg tge toc coo 1536
Asn Ser Cys Lys Ala Thr Gly Gin Val Cys His Ala Leu Cys Ser Pro
QO 505 510

gag ggc tgc tEE gpe cog gag oo agg gac tgc gtc tot tge cgg aat 1584
Glu Gly Cys Trp Gly Pro Giu Pro Arg Asp Cys Val Ser Cys Arg Asn
515 520 525

gtc agc CEa gec agg gaa tgc gtg gac aag tegc aac ottt ctg gag gat 1632
Val Ser Arg Gly Arg Glu Cys Val Asp Lys Cys Asn lLeu Leu Glu Gly
530 535 540

gag cca agg gag Tttt gig gag asc tet gag tec ata cag tge cac coa 1680
Giu Pro Arg Giu Phe Val Glu Asn Ser Giu Cys lle Gin Cys His Pro

545 550 555 560
gag tgo otg oot cag goc atg aac atc acc tgc aca gga GEE Ega cca 1728
Glu Cys Leu Pro Gin Ala Met Asn Ile Thr Cys Thr Gly Arg Gly Pro
565 570 575
gac aac tgt atc cag tgt goo cac tac att gac ggo coc cac tge gie 1716

Asp Asn Cys lle Gln Cys Ala His Tyr llie Asp Gly Pro His Cys Val

580 585 580
aag acc tgc cop goa gea gte atg gega gaa aac aac acc otg gte itgg 1824
Lys Thr Cys Pro Ala Gly Val Met Gly Glu Asn Asn Thr Leu VYal Trp
h95 600 605
azg tac geca gac goc ggc cat gtg igc cac ctg tee cat cca aac igc 1872

Lys Tyr Ala Asp Ala Gly His Val Cys His Leu Cys His Pro Asn Cys
610 615 620

ace tac gga tegc act geg cca get ctt gaa ggc tegt cca acg aat ggg 1920
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Thr Tyr Gly Cys Thr Gly Pro Gly Leu Glu Gly Cys Pro Thr Asn Gly
625 630 635 640

cet aag alc cocg toc gat cca tol gac tta aac att tic otg gag atec 1968
Pro Lys lle Pro Ser Asp Pro Ser Asp lLeu Asn ile Phe lLeu Glu fle
645 650 655

cit tegc tia gia cte ttg toc act acc tgt gha ghg acc tgg ctc tge 2016
Leu Cys Leu Val Leu Leu Ser Thr Thr Cys Val Val Thr Trp lLeu Cys
660 665 670

tge maa cgc aga gea aag act teoc ttc tgg tea gat gtg cca gac cea 2064
Cys Lys Arg Arg Gly Lys Thr Ser Phe Trp Ser Asp Val Pro Asp Pro
675 680 685

gee cac agt age otg age tce tegg titg ccc acc atc atg aca gag gaa 2112
Ala His Ser Ser Leu Ser Ser Trp Leu Pro Thr tle Met Thr Glu @lu

690 695 700
ace tic cag tta cco age tte tgg gac tee age ghtg cca tea atc aco 2160
Thr Phe Gln Leu Pro Ser Phe Trp Asp Ser Ser Val Pro Ser lle Thr
705 710 715 120
aag atc act gaa ctg gag gaa gac aag aaa CCg acc cac 1gg gat tce 2208

Lys lle Thr Giu Leu Glu Glu Asp Lys Lys Pro Thr His Trp Asp Ser
725 730 7135

gaa age tet ggeg aat ggt agc ctt cca goc ctg gt cag goo tat gtg 2256
Glu Ser Ser Gly Asn Gly Ser Leu Pro Ala Leu Val Gin Ala Tyr Val
740 745 750

ctc caa gga gat cca aga gaa att tcc aac cag tcc cag oot cce tet 2304
Leu GIn Giy Asp Pro Arg Giu 1le Ser Asn Gin Ser GIn Pro Pro Ser

755 760 765

cec act gt gac cag gtc ote tat get cag gtg ottt gag age GG ace 2352



Arg

age
Ser
785

tig

Leu

cat

His

gat
Asp

ctc

Leu

Thr
770

cca

Pro

Egg
Gly

tea

Ser

gac

Asp

cag
Gin
850

<2100
{2110
212
213>

{220>
223>

{4002

Gly

gga
Gly

gege
Gly

aga

Arg

tet
Cys
835

gtc
Val

40
860
PRT

Asp

gta
Val

GGC

Pro

GGG
Pro
820

gtec
Val

cat

His

Gin

atg
Met

aceo
Thr
805

cag

Gin

Ttt
Phe

ge4
Gly

Artificial

Val

cag
Gin
790

oot

Pro

gag
Glu

geg
Gly

gtt
Val

Leu

1775

tac

Tyr

agc

Ser

aco

Thr

oot

Pro

gaa
Glu
8565

Synthetie Gonstruct

40

Tyr

att

lie

cot

Pro

Tttt
Phe

cca
Pro
840

gaa

Glu

Gly

GgeC

Arg

aaa

Lys

gtg
Val
825

Ttt

Phe

cad

Gin
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GIn Yal Leu
780

tct gac teo
Ser Asp Ser
795

ict tat gaa
Ser Tvr Glu
810

coc caa cot

Pro Gin Pro

gat ttt cce
Asp Phe Pro

gege get tte
Gly Gly Phe
860

_Glu

act

Thr

aac

Asn

cca

Pro

cte
Leu

845

tag

Ser

cag

Glin

atec

ile

aac
Asn

830

Tttt
Phe

Pro Thr

cce cte
Pro Leu

800

tgeg tte
Trp Phe
815

cag gaa
Gin Glu

Gag ggg
Gin Gly

Met Arg Pro Ser Gly Thr Ala Gly Ala Ala Leu Leu Ala Leu Leu Ala

1

5

10

15

2400

2448

2496

2544

2583



Ala

Gly

Leu

Leu

65

Thr

Giu

Tyr

Lys

His
145

Leu

Thr

Ser

50

Glu

e

Arg

Glu

Thr

130

Gly

Cys

Ser

35

lLeu

ite

Gin

lle

Asn

115

Gly

Ala

Pro

20

Asn

Gln

Thr

Glu

Pro

100

Ser

Leu

Val

Ala

Lys

Arg

Tyr

Val

85

Leu

Tyr

Lys

Arg

Ser

Leu

Met

Val

10

Ala

Glu

Ala

Glu

Phe
150

Arg

Thr

Phe

5b

Gin

Gly

Asn

Leu

Leu

135

Ser

Ala

Gln

40

Asn

Arg

Tyr

Leu

Ala

120

Pro

Asn

Leu

25

Leu

Asn

Asn

Val

Glin

105

Yal

Met

Asn
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Glu Giu Lys

Gly Thr Phe

Cys

Tyr

Leu

80

lle

Leu

Arg

Pro

Giu

Asp

75

e

le

Ser

Asn

Ala
155

Val

60

Leu

Ala

Arg

Asn

Leu

140

Leu

Lys

Giu

45

Val

Ser

ey

Gly

Val Cvys
30

Asp His

Leu Gly

Phe Leu

Asn Thr

95

Asn Met
110

Tyr Asp Ala

125

Gin

Cys

glu tle

Asn Val

Gin

Phe

Asn

Lys

30

Val

Tvr

Asni

Leu

Glu
160



Ser

Ser

Ser

Lys

Gly

225

Thr

Glu

Thr

Ala

fle

Met

Cys

Leu

210

Lys

Gly

Ala

Thr

Thr
290

Gln Trp

Asp Phe
180

Pro Asn
195

Thr Lys

Ser Pro

Pro Arg

Thr Cys
260

Tyr Gln
275

Cys Vai

Arg

165

Gln

Gly

ile

Ser

Glu

245

Lys

Met:

Lys

Asp

Asn

Ser

ile

Asp

230

Ser

Asp

Asp

Lys

lle

His

Cys

Cys

215

Cys

Asp

Thr

Val

Cys
205

Val

leu

Trp

200

Ala

Cys

Cys

Cys

Asn

280

Pro

Ser

Gly

185

Gly

Gin

His

Leu

Pro

268

Pro

Arg

80/200

Ser Asp Phe
170

Ser Cys Gln

Ata Gly Glu

Gin Cys Ser
220

Asn Gin Cvs
235

Val Cys Arg
250

Pro Leu Wet

Glu Gly Lys

Asn Tyr Vai
300

teu

Lys

Glu

205

Gly

Ala

Lys

Leu

Tyr

285

Val

Ser Asn

175

Cys Asp
190

Asn {Oys

Arg Cys

Ala Gly

Phe Arg

255

Tyr Asn
270

Ser Phe

Thr Asp

Met:

Pro

Gin

Arg

Cys

240

Asp

Pro

Gly

His



Gly

305

Asp

Cys

Ala

Leu

Pro

385

{le

Leu

His

Ser

Gly

Asn

Thr

His

370

Pro

Thr

His

Gly

Cys

Val

Gly

Asn

355

iie

Leu

Gly

Ala

Gin
435

Val

Arg

ile

340

fie

Leu

Asp

Phe

Phe

420

Phe

Arg

lL.ys

325

Gly

Lys

Pro

Pro

Leu

405

Giu

Ser

Ala

310

Cys

jie

His

Val

Gin

390

Leu

Asn

Leu

Cys

Lys

Gly

Phe

Ala

375

Giu

ite

leu

Ala

Gly Ala

Lys Cys

Giu Phe
345

Lys Asn
360

Phe Arg

Leu Asp

Gin Ala

Glu lle

425

Yal Val
440
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Asp

Glu

330

lys

Cvs

Gly

ile

Trp

410

te

Ser

Ser Tyr
315

Gly Pro

Asp Ser

Thr Ser

Asp Ser

380

Leu Lys

395

Pro Glu

Arg Gly

Leu Asn

Gla ¥et

Cys Arg

Leu Ser

350

[1e Ser
365

Phe Thr

Thr VYal

Asn Arg

Arg Thr

430

lte Thr
445

Glu

Lys

335

fle

Gly

His

Lys

Thr

415

Lys

Sar

Glu

320

Val

Asn

Asp

Thr

Glu

400

Asp

Gin

Lay



Giy

Gly

465

Phe

Asn

Glu

Val

Glu

b4b

Glu

Asp

Leu

450

Asn

Gly

Ser

Gly

Ser

530

Pro

Cys

Asn

Arg

Lys

Thr

Cys

Cys

515

Arg

Arg

Leu

Cys

Ser

Asn

Ser

Lys

500

Trp

Gly

Glu

Pro

1le

580

Leu

leu

Gly

485

Ala

Gly

Arg

Phe

GlIn

565

Gin

Lys

Cys

470

Gin

Thr

Pro

Glu

Val

550

Ata

Cys

Giu

455

Tyr

Lys

Gly

Glu

Cys

535

Glu

Met

Ata

e

Ala

Thr

Gin

Pro

520

Yal

Asn

Asn

His

Ser

Asn

Lys

Vali

505

Arg

Asp

Ser

ile

Tyr
585
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Asp

Thr

lte

480

Cys

Asp

Lys

Glu

Thr

570

lie

Gly

ile

475

e

His

Cys

Cys

Cys

5h5

Cys

Asp

Asp Val

460

Asn

Ser

Ala

Val

Asn

540

lie

Thr

Gly

Trp

Asn

Leu

Ser

525

Leu

Gin

Gly

Pro

lle

Lys

Arg

Cys

510

Cys

Leu

Cys

Arg

His
590

Ile

Lys

Gly

485

Ser

Arg

Glu

His

Gly

575

Cys

Ser

Leu

480

Glu

Pro

Asn

Giy

Pro

560

Pro

Vai



Lys

Lys

Thr

625

Pro

Leu

Cys

Ala

Thr

705

Lys

Thr Cys
595

Tyr Ala
610

Tyr Gly

fys tie

Cys Leu

Lys Arg

675

His Ser
680

Phe Gin

lie Thr

Pro

Asp

Cvs

Pro

¥ali

660

Arg

Ser

Leu

Glu

Ala

Ala

Thr

Ser

645

Leu

Gly

Leu

Pro

leu

7125

Giy

Gly

Gly

630

Asp

Lau

Lys

Ser

Ser

710

Giu

Val

His

615

Pro

Pro

Ser

Thr

Ser

695

Phe

Giu

Met

600

Val

Gly

Ser

Thr

Ser

680

Trp

Trp

Asp

Gly

Cys

Leu

Asp

Thr

665

Phe

Leu

Asp

lys
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Glu

His

Glu

Leu

650

Cvs

Trp

Pro

Ser

Lys
730

Asn Asn

Leu Cys
620

Gly Cys
635

Asn lle

Val Val

Ser Asp

Thr lle
700

Ser Val
715

Pro Thr

Thr

605

His

Pro

Phe

Thr

Yal

685

Met

Pro

His

Leu

Pro

Thr

Leu

Trp

670

Pro

Thr

Ser

Trp

Val

Asn

Asn

Glu

655

leu

Asp

Giy

ile

Asp
135

Trp

Cys

Gly

640

lie

Cys

Pro

Glu

Thr

720

Ser



Glu

Leu

Arg

Ser

785

Leu

His

Asp

Leu

Ser

Gin

Thr

770

Pro

Gly

Ser

Asp

Gin
850

Ser

Gly

765

Gly

Gly

Gly

Arg

Cys

835

Val

210> A1
211> 24

Gly

140

Asp

Asp

Val

Pro

Pro

820

Vat

His

Asn

Pro

Gin

et

Thr

805

Gin

Phe

Gly

Gly

Arg

Val

Gin

790

Pro

Glu

Gly

Vai

Ser

Glu

Leu

775

Tyr

Ser

Thr

Pro

Giu
855

lLeu

ite
760

Tyr

Pro

Phe

Pro

840

Glu

Pro

745

Ser

Gly

Arg

Lys

Val

825

Phe

Gln

84/200

Ala

Asn

Gin

Ser

Ser

810

Pro

Asp

Gly

Leu

Gin

val

Asp

it

Tyr

Gln

Phe

Gly

Val

Ser

leu

180

Ser

Glu

Pro

Pro

Phe
860

Gin

Gin

165

Glu

Thr

Asn

Pro

Leu
845

Ala Tyr
750

Pro Pro

Sar Pro

Gin Pro

lle Trp
815

Asn Gin
830

Phe Gin

Vali

Ser

Thr

lLeu

800

Phe

Gly

Gly



85/200

<212> DNA
<{213> Artificial

{2200

293> An artificially synthesized oligonucleotide sequence

400> 41
caggggocag teggatagacc gatg 24

210> 42

211> 23

{212> DNA

{213> Artificial

{220>

<299>  An artificially synthesized oligonucleotide seguence

{4000 42
gotecactgea tggigggaag atg 23

210> 43

{211> 348

{212> DNA

<{213> Mus musculus

{2200
<221> CDS
222> (1)..(348)

{2200
221> V_region
222> (1)..(348)
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400> 43

gag gat cag cteg cag cag tct ggg gea gag ott gteg aag cca ggg gcc 48
Glu Asp Gin Leu Gin GlIn Ser Gly Afa Glu Leu Val Lys Pro Gly Ala

1 5 10 15

tca gtc aag tig tcc tge aca goet tet gge ttec aac att aaa gac ace 98

Ser Val Lys Leu Ser Cys Thr Ala Ser Gly Phe Asn lite Lys Asp Thr
20 25 30

tat ata cag tgg gtg aag cteg ageg oot gaa cag ggc cig gag tgeg att 144
Tyr tle Gln Trp Val Lys Leu Arg Pro Glu GIn Gly lLeu Glu Trp lle
35 40 45

gga ageg att gat oot ctg aat ggt aat act aaa tat gtc ceg aag tto 182
Gly Arg lle Asp Pro Leu Asn Gly Asn Thr Lys Tyr Val Pro Lys Phe

50 55 60
cag ggc aag goc act ata aca gca gac aca tec toec aat aca goc fac 240
Gin Gly Lys Ala Thr lie Thr Ala Asp Thr Ser Ser Asn Thr Ala Tyr
65 70 75 80
¢te caa ctc agc age ctg aca tct gag gac act gooc gto tat tac tgt 288

Leu Gin Leu Ser Ser feu Thr Ser Glu Asp Thr Ala Vai Tyr Tyr Cys

85 80 95
gtt ageg teot geg acc otc ttt gac tle tgg gegc caa gge acc act cic 336
Val Arg Ser Gly Thr Leu Phe Asp Phe Trp Gly Gln Gly Thr Thr Leu
100 105 110
aca gic tcc tea 348
Thr Val Ser Ser
115
210> 44

{211> 116



{212> PRT
213> Mus musculus

400> 44

Glu Asp Gln

1

Ser

Tyr

Gly

Gin

65

Leu

Val

Thr

Val

e

Arg

50

Gly

Gin

Arg

Val

Lys

Gln

3b

lle

Lys

feu

Ser

Ser
115

Leu Gin

Leu Ser

20

Trp Val

Asp Pro

Ata Thy

Ser Ser
85

Gly Thr
100

Ser

Glin Ser

Cys Thr

lLys Leu

Leu Asn

bb

{le Thr
70

Leu Thr

Leu Phe

Gly

Ala

Arg

40

Gly

Ala

Ser

Asp

Ala

Ser

25

Pro

Asn

Asp

Glu

Phe
105

87/200

Glu

10

Gly

Giy

Thr

Thr

Asp

90

Trp

Leu Val

Phe Asn

Gin Gly

Lys Tyr

80

Ser Ser
75

Thr Ala

Gly Gln

Lys

e

Leu

45

Val

Asn

Val

Gly

Pro Gly Ala

Lys

30

Glu

Pro

Thr

Tyr

Thr
110

15

Asp

Trp

Lvs

Ala

Tyr

85

Thr

Thr

lte

Phe

Tyr

80

Cys

Leu



L2100
211>
VAV
<213

{2207
221>
222>

{2200
221>
222>

<400>

45
318
DNA

Mus musculus

chS

(1).. (318)
¥V region
(1).. (318)
4h

gac atc cag atg

Asp lle Gin Het

1

EEC
Gly

ata

lle

cag

Gin

agt
Ser
65

aaa

lys

got
Ala

tac
Tyr
50

EEE
Gly

gtc acce
Val Thr
20

tgeg tac
Trp Tyr
35

aca ict
Thr Ser

tot gge
Ser Gly

aca

Thr

ate

lle

caa
Gin

aca

Thr

aga

Arg

cag

Gin

act

Thr

cac

His

tta

Leu

gat
Asp
70

tot

Ser

tgc
Cys

aag

lys

cag
Gin
55

tat
Tyr

cGa

Pro

adg

Lvs

cect
Pro

40

cca

Pro

e

Ser

tce

Ser

gea
Ala
25

gga
Gly

gE€C
Gly

tie
Phe
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tea
Ser
10

age

Ser

aaa

lys

atc

lle

age

Ser

ctg tet

Ley Ser

caa gac

GIn Asp

gegt cct
Gly Pro

cca teca
Pro Ser
60

atc age
Ile Ser

75

gea

Ala

att

lie

agg
Arg
45

agg
Arg

aac

Asn

tot

Ser

cac
His
30

ctg

Leu

tte
Phe

ctg

Leu

ctg
Leu

15

aag

Lys

cte

Leu

agt

Ser

gag
Giu

gea
Gly

tat
Tyr

ata

ile

gga
Gly

cet
Pro
80

48

96

144

192

240



gaa gat att geoa act
Giu Asp lle Ala Thr
85

tte get gga ggc ace
Phe Gly Gly Gly Thr
100

{210>
{211
212
{213>

46
106
PRT
Mus musculus
400> 46

Asp lle Gin Met Thr
i 5

Gly Lys Val Thr lie
20

tte Ala Trp Tyr GIn
35

GIn Tyr Thr Ser Thr
50

Ser Gly Ser Gly Arg
65

tat
Tyr

aag

Lys

Gin

Thr

His

Leu

Asp
70

tat
Tyr

ctg

Leu

Ser

Cys

Lys

Gin

55

Tyr

et
Cys

gaa

Glu

Pro

Lys

Pro

40

Pro

Ser

cta

Leu

ateo
ile

105

Ser

Ala

25

Gly

Gly

Phe

89/200

cag tat gat aat ctt cgg acg
Gin Tyr Asp Asn Leu Arg Thr
90 95

aaa

Lys

Ser Leu Ser Ala Ser Leu Gly
10 15

Ser Gin Asp lie His Lys Tyr

30

Lys Gly Pro Arg Leu Leu lle
45

{le Pro Ser Arg Phe Ser §ly
60

Ser 1le Ser Asn Leu Glu Pro
15 30

288

318



90/200

Glu Asp Ile Ala Thr Tyr Tyr Cys Leu Gln Tyr Asp Asn Leu Arg Thr
85 90 g5

Phe Giy Gly Gly Thr Lys lLeu Glu fle Lys
100 105

{210> 47
211> 28
212> DNA
<{213> Artificial

220>

<923> Ap artificially synthesized primer seguence

400> 47
ccatggagtt agtttgegea goagates

210> 48
Q211> 15
{212> DNA
<213> Mus musculus

(220>
{221> CDS
<222> {1}..{(19)

<400> 48

aac tac tgg atg aac
Asn Tyr Trp Met Asn
1 5



§1/200

{210> 49
211> 5
212> PRT

213> Mus musculus

<400> 49

Asn Tyr Trp Met Asn
1 5

21> 50

211> 51

<212> DNA

<{213> Mus musculus

{220%
<221> €DS
222> (1)..(51)

<400> 50

agg att cat cot toi gat agt gaa act cac tac aat caa aag ttc aag 48
Arg tle His Pro Ser Asp Ser Glu Thr His Tyr Asn Gin Lys Phe Lys

1 5 10 15

aac 51

Asn

210> 51
2112 17
212> PRT

213> Mus musculus



92/200

<400> 51

Arg lle His Pro Ser Asp Ser Glu Thr His Tyr Asn Gin Lys Phe Lys
1 5 10 15

Asn

210> 52

211> 24

212> DNA

<213> Mus musculus

{2207
<221> €DS
222> (1)..(24)

<400> 52

+ta tat tac tat act atg gac tac
Leu Tyr Tyr Tyr Thr Met Asp Tyr
1 5

<210> 53

211> 8

<212> PRT

<213> Mus musculus

<400> 53

Leu Tyr Tyr Tyr Thr Met Asp Tyr
1 5



210>
{2115
212>
213>

{2205
221>
(222>

{400>

93/200

b4
33
DNA

Mus musculus

£DS
(1).. (33)

54

aag gca agc caa gac att aac aag aat ata got

Lys Ala Ser Gln Asp lie Asn Lys Asn lle Ala

1

{2107
Q211>
212>
213>

<400>

5 10

55
11
PRT

Mus musculus

55

Lys Ala Ser Gin Asp ile Asn Lys Asn lie Ala

1

<210>
211>
212>
213>

£220>
221>

5 10

56
21
DNA

Mus musculus

Gns

33



222> (1)..@21)

{A00> 56

tac aca t¢t aca tia cag cca
Tyr Thr Ser Thr Leu Gin Pro
1 5

<210> 57
211> 7
212> PRY

{213> Mus musculus

<400> 57

Tyr Thr Ser Thr Leu Gin Pro
1 5

<210> 58

211> 27

<212> DNA

213> Mus musculus

220>
221> CDS
222> (1).. (@7

400> 58

cta cag tat gat aat ctt cce tat acg
Leu Gin Tyr Asp Asn Leu Pro Tyr Thr
1 5

<210> 59

94/200

21

21



211>
212>
213>

<400>

Leu Gln Tyr Asp Asn Leu Pro Tyr Thr

1

2100
Ak
212>
{213>

{2207
221>
222>

400>

9
PRT

Mus musculus

59

5

60
15
DNA

Mus musculus

£DS
(1).. (5

60

agc tac tgg atg cac

Ser Tyr Trp Met His

1

{2107
211>
22

5

61
5
PRT

<{213> Wus musculus

{400>

61

Ser Tyr Trp Met His

1

5

95/200

15



96,200

Q2100 62

<211> 51

{212> DNA

<213> Mus musculus

{2200
221> €DS
222> (1).. (1)

<4007 62

gag att aat cct tac aat ggt ggt act aac tac aat gag aag tic aag 48
Gilu {le Asn Pro Tyr Asn Gly Giy Thr Asn Tyr Asn Glu Lys Phe Lys

1 5 10 15

age 51

Ser

{210> 63

211> 17

{212> PRT

{213> Mus nusoculus

<400> 63

Giu lie Asn Pro Tyr Asn Gly Giy Thr Asn Tyr Asn Glu Lys Phe Lys
H 5 10 15

Ser



<210>
210
212>
213>

2200
2215
(222>

<400>

64
18
DNA

Mus musculus

cDs
(1).. (i8)

64

tgg aag ttg ggg act tac

Trp Lys lLeu Giy Thr Tyr

1

Q21w
211>
212>
<21%

{400>

5

65
§
PRT

Mus musculus

65

Trp Lys Leu Gly Thr Tyr

1

210>
AR
212>
{213>

{2200
221>
222>

5

66
33
DNA

NMus musculus

chs
(n.. (33

97/200

18



<A00>

66

88/200

cgg goa agt cag gaa att agt ggt taec tta age 33
Arg Ala Ser Gin Glu lle Ser Gly Tyr Leu Ser

1

2100
(VAR
212
213>

<400,

5

67
1
PRT

Hus musculus

67

10

Arg Ala Ser 61n Glu 1le Ser Gly Tyr Leu Ser

1

{210
211
212>
213>

{220>
221>
222>

{400

5

68
21
DNA

Mus musculus

cDS
(1y.. @21

68

geo gea too aoct tta gat tet
Ala Ala Ser Thr Leu Asp Ser

1

{2102
1

5

69
1

10

21



<212
213>

<400>

PRY

Mus muscuius

69

Ala Ala Ser Thr Leu Asp Ser

1

{210>
2t
212>
213>

{220>
221>
222>

<400>

5

70
27
DNA

Mus musculus

CDS
.. @n

70

cta caa tat get agt tat cct cgg acg

Leu GIn Tyr Ala Ser Tyr Pro Arg Thr

1

<2107

5

r

211> 9

AV
213>

<400>

PRT

Mus musculus

71

Leu Gin Tyr Ata Ser Tyr Pro Arg Thr

1

5

99/200

27



210>
{2112
212>
213>

<2207
221>
222>

{400>

72
15
DNA

¥us musculus

chs
{(D..(15)

72

gtt tat tet ttg cac

Val Tyr Ser Leu His

1

210>
{2192
212>
213>

<400>

5

73
5
PRT

Mus musculus

73

Val Tyr Ser leu His

1 -

{2102
<2115
212>
{13

{220>
{2215
222>

5

74
51
DNA

NMus musculus

cbs
1).. BN

100/200

15



101/200

<460> 74

gtt att agt act tac tat ggt gat get atc tac aac cag aag tic aag 48
Val 1le Ser Thr Tyr Tyr Gly Asp Ala lle Tyr Asn GIn Lys Phe Lys

1 5 10 15

BEG 51
Gly

210> 75

Q1> 17

<212> PRT

<213> Mus musculus

<400> 75

Val tle Ser Thr Tyr Tyr Gly Asp Ala lle Tyr Asn Gin Lys Phe Lys
1 5 10 15

Gly

210> 76

211> 27

{212> DNA

{213> Mus musculus

{2200
{221> ©DS
222> (1. @D



<400>

102/200

18

gag gge aat gegt aac ccc ottt gac tac

Glu Gly Asn Gly Asn Pro Leu Asp Tyr

1

210
&1

212>
213

{400>

5

Ti
9
PRT

Mus musculus

77

Glu Gly Asn Gly Asn Pro Leu Asp Tyr

1

{2102
\WARDS
212>
{213>

<220>
221>
<222>

<400>

5

78
36
DNA

Mus musculus

cDS
(1).. (36)

78

sct goo age tca agt gta agt tec agt tac tteg cac
Thr Ala Ser Ser Ser Val Ser Ser Ser Tyr Leu His

1

{2100
211>
212>

5 10

78
12
PRT

21

36



103/200

<213> Mus musculus

<400> 79

Thr Ala Ser Ser Ser Val Ser Ser Ser Tyr Leu His
H 5 10

210> 80
Q11> 2
<212> DNA

213> Mus musculus

220>
221> €DS
222> (1)..(21)

C400> 80

agc aca tcc aac ctg got tot
Ser Thr Ser Asn Leu Ala Ser
1 5

210> 81

Q21> 7

212> PRT

{213> Mus musculus

<400> 81

Ser Thr Ser Asn Leu Ala Ser

1 5

210> 82



211>
212>
Q213

<2207
{221>
222>

<4005

27
DNA

Mus muscuius

cbs
(1).. 2N

82

cac cag tat cat cgt tcc cog cte acg

His 6in Tyr His Arg Ser Pro leu Thr

1

<2102
CCARDS
2
{213>

<400>

5

83
g
PRY

Mus musculus

83

His Gin Tyr His Arg Ser Pro Leu Thr

1

210>
Q211>
212>
213>

{2207
221>
222>

5

84
15
DNA

Mus musculus

cDS
{1y.. (15)

1047200

27



105/200

{400> 84

agt tat ggt gta cac 15
Ser Tyr Giy Val His

1 5

210> 85

211> 5

{212> PRT

<213> Mus musculus

<400> 85

Ser Tyr Giy Val His
1 5

<210> 86

{2110 48

{212> ODNA

{213> Mus musculus

220>
221> CbS
222> (1)..(48)

<400> 86

gte ata tgg agg gat gga agc aca acc tat aat tea got ctc aaa toc 48
Val Ile Trp Arg Asp Gly Ser Thr Thr Tyr Asn Ser Ala Leu Lys Ser

1 5. 10 15

<{210> 87
211> 16
<212> PRT



106/200

<213> Mus musculus
<400> 87

Val Ile Trp Arg Asp Gly Ser Thr Thr Tyr Asn Ser Ala Leu Lys Ser
1 5 10 15

{210> 88

Q211> 24

{212> DNA

{213> Mus musculus

220>
{221> CDS
222> (1)..(24)

{400> 88

aat tgg aat gegt ottt atg gac tac
Asn Trp Asn Gly Leu Met Asp Tyr
1 5

<210> 89

211> 8

{212> PRT

213> Mus musculus

<400> 89

Asn Trp Asn Gly Leu Met Asp Tyr
1 5

{210> 90



211>
212>
213>

<2207
221>
{222

<400>

107/200

33
DNA

Mus muscuius

ChS
(1).. (33)

50

ageg gca apt cag gac att age tat tat tta aac

Arz Ala Ser Gln Asp ile Ser Tyr Tyr Leu Asn

1

<2100
<2115
21
€213>

<400>

5 10

91
1
PRT

Mus musculus

91

Arg Ala Ser Gin Asp lle Ser Tyr Tyr Leu Asn

1

L2107
<2112
Q212
213>

<220>
221>
222>

5 10

92
21
DNA

NMus musculus

cDs
(1).. (21

33



108/200

{4005 92

tac aca tca aga tta cac toca 21
Tyr Thr Ser Arg lLeu His Ser

1 5

{210> 93
211> 7
212> PRT

{213> Mus musculus
400> 93

Tyr Thr Ser Arg Leu His Ser
1 5

210> 94
211> 27
<212> DNA

{213> Mus musculus

220>
<221> CDS
222> (1).. (27)

400> 94
caa cag gegl cat acg gtt ccg tge acg 27
Gln Gln Gly His Thr Val Pro Trp Thr
1 ‘ 5
210> 95
211> 9

{212> PRT



109/200

<213> MWus muscuius

400> 95

Gin Gin Gly His Thr Val Pro Trp Thr
1 5

{210> 96
211> 15
<212> DNA

<213> Mus musculus

{2207
221> DS
222> {1)..(15)

<{400> 96

age tac tegg atg cac
Ser Tyr Trp #et His
1 5

210> 97
211> 5
{212> PRT

213> Wus musculus

<400> 97

Ser Tyr Trp Met His
1 5

210> 98



211>
212>
<23

<220>
221
222>

{400>

110/200

48
DNA

Mus musculus

€DS
(1).. (48)

98

got att tat cot gga aac agt gat age tac aac cag aag tic aag ggo

Ala ile Tyr Pro Gly Asn Ser Asp Ser Tyr Asn GIn Lys Phe Lys Gly

1

210>
211>
212>
213>

<4002

5 10 15

99
16
PRT

Mus musculus

99

Ala lle Tyr Pro Gly Asn Ser Asp Ser Tyr Asn Gin Lys Phe lLys Gly

1

<2102
211>
12>
213>

220>
221>
(222>

5 10 15

100
12
DNA

Mus muscuius

£DS
.. (12)

48



111/200

<400> 100

gtt atg goc tac
Val Met Ala Tyr
1

<2102 101

My 4

212> PRT

<213> Mus musculus

<400> 101

VYal Met Ala Tyr
1

{2100 102

211> 33

{212> DNA

{213> Mus musculus

220>
{221> CDS
222> (1)..(33)

400> 102

cgg gea agt cag gac att get aat age tta aac
Arg Ala Ser Gln Asp fle Gly Asn Ser Leu Asn
1 5 10

{210> 103
211> 1
{212> PRT

12

33



112/200

{213> Mus musculus
<400> 103

Arg Ala Ser Gin Asp 1le Gly Asn Ser Leu Asn
1 5 10

<210> 104
11> 2
212> DNA

{213> Mus musculus

{2207
221> (DS
222> (1)..{21)

400> 104

gcc aca toc aat tia gat tot
Ala Thr Ser Asn Leu Asp Ser
1 5

<210> 105

Q211> 7

<212> PRT

<213> Mus musculus

<400> 105
Ala Thr Ser Asn Leu Asp Ser

1 5

210> 106



<211>
212>
213>

220>
{2217
222>

{400>

21
DNA

Mus muscuius

cDS
(.. @n

106

cta caa tat got agt tot ccg tgg acg

Leu Gin Tyr Ala Ser Ser Pro Trp Thr

1

{210
Q15
212
<213>

<400>

beu Gin Tyr Ala Ser Ser Pro Trp Thr

1

<2102
211>
212>
213>

{2207
221>
222>

5

107
g
PRT

Mus musculus

107

5

108
351
DNA

Mus musculus

cDS
(1).. (351)

113/200

27



{400>

cag
Gin
1

fcs

Ser

tgg
Trp

gga
Gly

aag
Lvs
65

atc

le

gca

Ala

gte
Val

ete
Val

gty
Val

atg
Met

agg
Arg
50

aac

Asn

Gaa

Gin

aat

Asn

ace
Thr

210>
2112

108

caa

Gin

aag

lys

aac
Asn
35

att

tle

aag

Lys

cte

Leu

tta

Leu

gte
Val
115

109
117

ctg

leu

ctg
Leu

20

tgg
Trp

cat
His

260

Ala

BEC

Ser

tat
Tyr
100

tece

Ser

cag

Gin

too

Ser

gte
Val

cct

Pro

aca

Thr

age
Ser

85

tac

Tyr

tca

Ser

cag

Gin

tec
Cys

azg

Lys

tet

Ser

ctg
lLeu

70

ctg

Leu

tat
Tyr

cct

Pro

aag

Lys

cag

Gin

gat
Asp
55

act
Thr

aca

Thr

act

Thr

geg
Gly

gct
Ala

agg
Arg
40

agt

Ser

gta
Val

tet

Ser

atg
Met

got
Ala

tet

Ser

25

cct

Pro

gaa
Glu

gac

Asp

gag
Glu

gac
Asp
105

114/200

gaa
alu
10

gE8C
Gly

gga
Gly

act

Thr

aaa

Lys

gac
Asp
90

tac

Tyr

ctg

Ley

tac

Tyr

Ccga

Arg

cae
His

foo
Ser

15

tet

Ser

tgg
Trp

gtg
Val

act
Thr

gec
Gly

tac
Tyr
60

ice

Ser

gCE
Ala

ggt
Gly

aag

Lys

tic
Phe

cte
Leu
45

aat

Asn

agc

Ser

gte
Val

caa

Gin

oot

Pro

acec
Thr
30

gag
Glu

caa
Gin

aca

Thr

tat
Tyr

gEga
Gly
110

gL
Gly
15

aac

Asn

teg
Trp

aag

Lys

gce

Ala

tat
Tyr
95

ace

Thr

gct
Ala

tac

Tyr

att

lte

ite
Phe

tac
Tyr
80

tgt

Cvs

teca

Ser

48

96

144

182

240

288

336

351



212> PRT

{213> Mus musculus

{4007

Gin Val

1

Ser Val

Trp Met

Gly Arg

50

Lys Asn

65

ile Gin

Ala Asn

Val Thr

109

Gln

Lys

Asn

3b

|te

lLys

Leu

leu

Val
115

Leu

Leu

20

Trp

His

Ala

Ser

Tyr

100

Ser

Gin

Ser

Vai

Pro

Thr

Ser

85

Tyr

Ser

Gin Pro

Cys Lys

Lys Gin

Ser Asp

55

leu Thr
70

Leu Thr

Tyr Thr

Gly

Ala

Arg

40

Ser

Val

Ser

Met

Ala

Ser

25

Pro

Glu

Asp

Giu

Asp
105

115/200

Glu

10

Gly

Gly

Thr

Lvs

Asp

90

Tyr

Leu

Tyr

Arg

His

Ser

75

Ser

Trp

Val

Thr

Gly

Tyr

60

Ser

Ala

Gly

Lys

Phe

Leu

45

Asn

Ser

Val

Gln

Pro

Thr

30

Glu

Gin

Thr

Tyr

Gly
110

Gly

15

Asn

Trp

Lys

Ala

Tyr

95

Thr

Ala

Tyr

ile

Phe

Tyr

80

Cys

Ser



116/200

{2100 110
211> 321
<212> DNA
<213> WNus musculus

{220>
<221> (DS
222> (1).. (321)

<400> 110

gac atc cag atg aca cag tot cca toc tca cotg tot gea tel ctg gea 43
Asp lle Gln Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Leu Gly

1 5 10 15

ggc aaa gic ace atc act tgc aag gea age caa gac att aac aag aat 96
Gly Lys Val Thr ile Thr Cys Lys Ala Ser GIn Asp lle Asn Lys Asn
20 25 30

ata got tge cac caa cac aag cct gga aaa get cot agg otg cic ata 144
lie Ala Trp His Gln His Lys Pro Gly Lys Gly Pro Arg Leu Leu lle
35 40 45

tgeg tac aca tot aca tta cag cca gge ate cca tca agg tic agt gega 192
Trp Tyr Thr Ser Thr Leu Gln Pro Gly lie Pro Ser Arg Phe Ser Gly
50 55 60

agt ggg tot pegg aga gat tat tee tic age atc age aac ctg gag cct 240
Ser Gly Ser Gly Arg Asp Tyr Ser Phe Ser fle Ser Asn Leu Glu Pro
65 70 75 80

gaa gat ait gea act tat tac fgt cta cag tat gat aat ottt ccg tat 288
Glu Asp Ile Ala Thr Tyr Tyr Cys Leu Gin Tyr Asp Asn Leu Pro Tyr
85 90 95



117/200

acg tic gga tcg gge acc aag cig gaa ata aaa 321
Thr Phe Gly Ser Gly Thr Lys Leu Glu lle Lys

Q21
211>
212>
213

<400>

100

1M
107
PRY

Mus musculus

IER

Asp tle Gin WMet Thr

1

5

Gly Lys Val Thr lle

20

[le Ala Trp His GIn

3h

Trp Tyr Thr Ser Thr

50

Ser Gly Ser Gly Arg

65

Glu Asp lle Ala Thr

85

105

Gin Ser Pro Ser Ser Leu Ser Aila Ser Leu Gly
10 15

Thr Cys Lys Ala Ser Gin Asp Ile Asn Lys Asn
25 30

His Lys Pro Gly Lys Gly Pro Arg Leu Leu lle
40 45

Leu &ln Pro Gy lle Pro Ser Arg Phe Ser Gly
55 60

Asp Tyr Ser Phe Ser Ile Ser Asn Leu Glu Pro
70 75 80

Tyr Tyr Cys Leu GIn Tyr Asp Asn leu Pro Tyr
90 95



118/200

Thr Phe Gly Ser Giy Thr Lys Leu Giu lle Lys

210>
Q2110
212>
213>

{220>
221>
222>

<400,

112
345
DNA

100

Mus musculus

ch3S

(1).. (345)

112

cag gto caa

Gin Val Gin

1

tea

Ser

tgg
Trp

gga
Gly

aag
Lys
65

atg

gtg
Val

atg
Met

gag
Glu
50

age

Ser

caa

aag

Lys

cac
His
35

att

iie

adag

Lys

ctc

ctg

Leu

ttg
Leu

20

teg
Trp

aat

Asn

ges

Ala

age

cag

Gln

teo

Ser

gte
Val

cct

Pro

aca

Thr

age

cag
Gin

tgc
Cys

aag

Lys

tac

Tyr

ctg
Leu

70

ctg

cct

Pro

aag

l.ys

cag

Gin

aat
Asn

55

éct
Thr

aca

g£gg
Giy

gct
Ala

agg
Arg
49

gegt
Gly

gta
Val

fct

105

goct
Ala

tet
Ser
25

cet

Pro

ggt
Gly

gac

Asp

gag

gag
Giu
10

gEC
Gly

gga
Gly

act

Thr

aaa

Lys

gac

ctt gte
Leu Val

tac acc

Tyr Thr

caa gec
Gin Gly

aac tac
Asn Tyr
60

tee tee
Ser Ser

15

tet gcsg

adg

Lys

tte
Phe

ctt
leu

45

aat

Asn

ago

Ser

gto

oot

Pro

ace
Thr
30

gag
Glu

gag
Glu

aca

Thr

fat

EEE
Gly
15

agc

Ser

teg
Trp

aag

Lys

gCC
Ala

tac

get
Ala

tac

Tyr

att
ile

tte
Phe

tac
Tyr
80

tegt

48

96

144

192

240

288



Met GlIn Leu Ser Ser
85

aca ata tgg azg ttg
Thr tle Trp Lys beu
100

gtec tet gea
Val Ser Ala
115

{210> 113
211> 115
212> PRY
<213> Mus muscuius

400> 113

Gln Val &ln Leu Gin

1 5

Ser Val Lys Leu Ser
20

Trp Met His Trp Val
35

Gly Glu 1le Asn Pro
50

Lys Ser Lys Ala Thr

118/200

Leu Thr Ser Glu Asp Ser Ala Val Tyr Tyr Cys
90 95

ggg act tac teg gec caa ggg act otg gic act

Gly Thr Tyr Trp @iy Gin Gly Thr Leu Val Thr
105 110

Gln Pro Giy Ala Glu Leu Val Lys Pro Gly Ala
10 15

Cys Lys Ala Ser Gly Tyr Thr Phe Thr Ser Tyr
25 30

Lys Gin Arg Pro Giy Gin Gly Leu Glu Trp ile
40 45

Tyr Asn Gly Gly Thr Asn Tyr Asn Glu Lys Phe
55 60

leu Thr Val Asp Lys Ser Ser Ser Thr Ala Tyr

336

345



120/200

65 70 75 80

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

Thr Ile Trp Lys Leu Giy Thr Tyr Trp Gly GIn Gly Thr Leu Val Thr
100 105 110

Val Ser Ala
115

<210> 114
211> 321
<212> DNA

<{213> Mus musculus

{2200
<9221> C€DS
222> (1)..(321)

400> 114

gac atc cag atg acoc cag tet cca tecc toc tia teot goc tet cte gga
Asp Ile Gin Met Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser Leu Giy
1 b 10 15

gaa aga gtc agt ctoc aci igt cgg gca agt cag gaa att agi get tac
Glu Arg Val Ser Leu Thr Cys Arg Ala Ser Gin Glu [le Ser Gly Tyr
20 25 30

tta agc tgg ottt cag cag aaa cca gat gga act att aaa cge ctg atc
Leu Ser Trp Leu Gin Gin Lys Pro Asp Gly Thr fle Lys Arg Leu lle

48

86

144



35

tac goc gea teoc act
Tyr Ala Ala Ser Thr
50

agt agg tct ggg ica
Ser Arg Ser fly Ser
65

gaa gat ttt gea gac
Glu Asp Phe Ala Asp
85

acg ttec gegt gga ggc
Thr Phe Gly Giy Gly
160

210> 115
211> 107
<212> PRT
<{213> Mus musculus

<400> 115

tta

l.eu

gat
Asp
FiY;

tat

Tyr

acc

Thr

gat
Asp
55

tat

Tyr

tac

Tyr

aag

Lys

Asp ile Gln Met Thr Gin Ser

1 5

Glu Arg Val Ser Leu Thr Cys

20

Leu Ser Trp Leu Gln Gin Lys

35

40

tct

Ser

tet

Ser

tegt
Cys

ctg

Leu

Pro

Arg

Pro
40

gagt
Gly

ctc

Leu

cia

lLeu

gaa
Glu
105

Ser

Ala
25

Asp

121/200

45

gtc cca aaa agg ttc agt gec
Val Pro Lys Arg Phe Ser Gly
60

act atc agc age cott gag tot
Thr 1le Ser Ser Leu Giu Ser
75 80

caa tat got agt tat ceot cgg
Gin Tyr Ala Ser Tyr Pro Arg
90 95

atc zaa

{le Lys

Ser Leu Ser Afa Ser Leu Gly
10 15

Ser Gin Glu 1le Ser Gly Tyr
30

Gly Thr Ile Lys Arg lLeu ile
45

192

240

288

321



122/200

Tyr Ala Ala Ser Thr Leu Asp Ser Giy Val Pro Lys Arg Phe Ser Gly
50 55 60

Ser Arg Ser Gly Ser Asp Tyr Ser Leu Thr lle Ser Ser Leu Glu Ser
65 70 15 80

Glu Asp Phe Ala Asp Tyr Tyr Cys Leu Gin Tyr Ala Ser Tyr Pro Arg
85 90 95

Thr Phe Gly Gly Gly Thr Lys Leu Glu ile Lys
100 105

{210> 118
211> 354
{212> DNA
213> Mus musculus

{2200
{221> CDS
222> (1)..{354)

400> 116

cag gtc cag ctg cag cag tot gge get gag otg gtg agg cot gegg gic
Gin Val Gin Leu Gin GIn Ser Gly Ala Glu Leu Val Arg Pro Gly Val
1 5 10 15

tca gtg asg att toc tec aag gEt tot gEe tac aca ttc act gtt tat
Ser Val Lys Ile Ser Cys Lys Gly Ser Gly Tyr Thr Phe Thr Val Tyr
20 25 30 -

43

96



tet

Ser

gga
Gly

aag
Lys
65

atg
Met

gea

Ala

act
Thr

ttg

Leu

gttt
Val
50

£EC
Gly

gaa

Glu

aga

Arg

ctc

Leu

210>
211>
212>
213>

<400>

cac
His
35

att

fie

aag

[ys

ctt

Leu

gag
Giu

aca

tgg
Trp

agt

Ser

EGC

Ala

gCo
Ala

EEE

Gly
100

gte

Thr Val

115

117
118
PRT

117

gte
Val

act

Thr

aca

Thr

aga
Arg
85

aat

Asn

tece

Ser

Mus musculus

adg

Lys

tac

Tyr

atg
Met
70

ctg

Leu

get
Gly

teca

Ser

cag

GIn

tat
Tyr
b5

act

Thr

aca

Thr

aac

Asn

agt
Ser

40

get
Gly

gta
Val

tet

Ser

CCo

Pra

cat

His

gat
Asp

gac

Asp

gag
Glu

ctt
Leu

105

123/200

gea
Ala

got
Ala

aaa

Lys

gat
Asp
80

gac

Asp

4gE
Arg

atc

ile

tec
Ser
75

tot

Ser

tac

Tyr

agt

Ser

tac
Tyr
60

tce

Ser

o1
Ala

tgg
Trp

cta
Leu

45

aac

Asn

age

Ser

atc

fle

gEC
Gly

gag
Glu

cag

Gin

aca

Thr

tat
Tyr

caa
Gln
110

tgg
Trp

aag

lLys

EGG

Ata

tac
Tyr
95

gec
Giy

att

ile

tte
Phe

tat
Tyr
80

tegt

Cys

acoc

Thr

Gin Va! Gin Leu Gin Gin Ser Gly Ala Giu Leu Val Arg Pro Gly Val

1

5

10

15

144

192

240

288

336

354



Ser Val

Ser Leu

Gly Val
50

Lys Gly
65

Met Glu

Ala Arg

Thr Leu

210>
<2112
212>
213>

{220>

Lys

His
35

ile

Lys

Leu

Glu

Thr

115

118
324
DNA

lle

20

Trp

Ser

Ala

Ala

Gly

100

Val

Ser

Vai

Thr

Thr

Arg

85

Asn

Ser

Mus musculus

Cys

Lys

Tyr

et

70

Leu

Gly

Ser

lLys

Gin

Tyr

55

Thr

Thr

Asn

Gly

Ser

40

Gly

Val

Ser

Pro

Ser

25

His

Asp

Asp

Glu

Leu

105

124/200

Gly

Ala

Ala

Lvs

Asp

90

Asp

Tyr Thr

Arg Ser

tte Tyr
60

Ser Ser
5

Ser Ala

Tvr Trp

Phe Thr
30

Leu Glu

45

Asn Gln

Ser Thr

e Tyr

Gly Gin
110

Val

Trp

Lys

Ala

Tyr

95

Gly

Tyr

e

Phe

Tyr

80

Cys

Thr



125/200

221> CDS
222> (1)..(324)

400> 118

caa att gtt ctc acc cag tot coa goa ate atg tot gea toi cta ggg 48
GIn 1le Val Leu Thr Gln Ser Pro Ala Ile Met Ser Ala Ser Leu Gly

1 5 10 15

gaa cgg gte ace atg ace tge act gec age tea agt gta agt tce agt 96
Glu Arg Vai Thr Met Thr Cys Thr Ala Ser Ser Ser Val Ser Ser Ser
20 25 30

tac tte cac tgg tac cag cag aag cca gga toc tocc cec aaa ctc tee 144
Tyr Leu His Trp Tyr GIn Gin Lys Pro Gly Ser Ser Pro Lys leu Trp
35 £0 45

att tat age aca tce aac ctg get tet gea gte cca got oge ttc agt 162
Ile Tyr Ser Thr Ser Asn Leu Ala Ser Gly Val Pro Ala Arg Phe Ser

50 b5 60
gec agt geg tot gege ace tot tac tot otc aca atc acc aac atg gag 240
Gly Ser Giy Ser Giy Thr Ser Tyr Ser Leu Thr lle Thr Asn ¥et Glu
65 70 75 80
get gaa gat teot goc act tat tac igc cac cag tat cat cgt toc cecg 288

Ala Glu Asp Ser Ala Thr Tyr Tyr Cys His Gin Tyr His Arg Ser Pro
85 40 95

cte acg ttc get get pgee acc aag otg gag ctg aaa 324
Leu Thr Phe Giy Ala Gly Thr Lys Leu Glu Leu Lys
100 105

210> 119
211> 108
{2i2> PRT



{213>  Wus musculus

<4002

Gin lie

1

Glu Arg

Tyr Leu

fle Tyr
50

Gly Ser
65

Ala Glu

Leu Thr

2100
Q21
212>
213

119

Yal

Val

His

35

Ser

Gly

Asp

Phe

120
3438
DNA

Leu Thr
5

Thr Met
20

Trp Tyr

Thr Ser

Ser Gly

Ser Ala

85

Gly Ala
100

Mus nusculus

Gin

Ser

Thr Cys

Gin

Asn

Thr

10

Thr

Gly

Gin

Leu

bb

Ser

Tyr

Thr

Pro Ala

Thr Ala
25

Lys Pro

40

Ala Ser

Tyr Ser

Tyr (ys

Lys Leu
105

126/200

Ile

10

Ser

Gly

Gly

lLeu

His

90

Glu

Met

Ser

Ser

Val

Thr

75

GIn

leu

Ser Ala Ser lLeu
15

Ser Val! Ser Ser
30

Ser Pro Lys Leu
45

Pro Ala Arg Phe
60

Ite Thr Asn Met

Tyr His Arg Ser
95

lLys

Gly

Ser

Trp

Ser

Glu

80

Pro



127/200

{2207
221> ©DS
222> (1)..(348)

<400> 120

cag gtg cag ctg aag gag teca gega oot gec ctg gtg gog cce toa cag 48
Gln Val Gin Leu Lys Giu Ser Gly Pro Giy Leu Val Ala Pro Ser Gin

1 5 10 15

age ctg tec atec aca tge acce gtec toa gga tic tea tia agt agt tat 96
Ser Ley Ser lle Thr Cys Thr Val Ser Giy Phe Ser Leu Ser Ser Tyr
20 25 30

ggt gta cac tgg gtt cge cag cct coa gga aag ggt oty gag teg ctg 144
G!y Val His Trp Val Arg Gln Pro Pro Gly Lys Gly Leu Giu Trp Leu
35 40 45

gga gte ata tege agg gat gga age aca acc tat aat tca get cic aaa 192
Gly Val ile Trp Arg Asp Gly Ser Thr Thr Tyr Asn Ser Ala Leu Lys
50 55 60

tee aga ctg agec atc agc aag pac ggc toc aag age caa git tte tta 240
Ser Arg Leu Ser 1le Ser Lys Asp Gly Ser Lys Ser Gln Val Phe Leu
65 10 75 80

aaa atg aac agt ctc caa act gat gac aca gee atg tac tac tgt gce 288
l.ys Met Asn Ser Leu Gin Thr Asp Asp Thr Ala Met Tyr Tyr Cys Ala
85 20 95

aga aal tgg aat get ott atg gac tac tgg gt caa gea acc itca gic 336
Arg Asn Trp Asn Gly Leu Met Asp Tyr Trp Gly Glin Gly Thr Ser Val

100 105 110

zcc gic tococ tea 348



Thr Val Ser Ser

{2102
211>
212>
213

<400>

115

121
116
PRT

Mus musculus

121

Gin Val Gin Leu Lys

1

Ser Leu Ser lle Thr

20

Gly Val His Trp Val

Giy Val
50

35

e Trp Arg

Ser Arg Leu Ser lle

65

Lys Met Asn Ser lLeu

85

Arg Asn Trp Asn Gly

Glu

Cys

Arg

Asp

Ser

70

Gin

Leu

Ser

Thr

Gin

Gly

55

Lys

Thr

WMet

Gly

Val

Pro

40

Ser

Asp

Asp

Asp

Pro

Ser

25

Pro

Thr

Gly

Asp

Tyr

128/200

Gly

i0

Gly

Gly

Thr

Ser

Thr

90

Trp

Leu VYal

Phe Ser

lLys Gly

Tyr Asn

60

Lys Ser
75

Ata Met

Gly Gln

Ala

Leu

Leu

45

Ser

Gin

Tyr

Gly

Pro

Ser

30

Glu

Ala

Val

Tyr

Thr

Ser

15

Ser

Trp

Leu

Phe

Cys

85

Ser

Gin

Tyr

Leu

Lys

Leu

80

Ala

Val



100

Thr Val Ser Ser

<2100
211>
212>
13

220>
221>

{4007

gat
Asp
i

gac

Asp

tta

Leu

tac

Tyr

agt

Ser

atc

Ile

aga

Arg

aac

Asn

tac
Tyr
50

geg
Gly

115

122
321
DNA

cDS
222> (..

122

cag
Gin

gto
Yal

teg
Trp
35

aca

Thr

tot

Ser

Mus musculus

{321)

ate
Met

ace
Thr
20

tat

Tyr

ftca

Ser

gga
Gly

aca

Thr

atc

ite

cag
Gln

aga

Arg

aca

Thr

cag

Gin

agt

Ser

cag

Gin

ita

Leu

gaa
Glu

act

Thr

tge
Cys

aga

Arg

cac
His
b5

tct

Ser

aca

Thr

agg
Arg

cca
Pro
40

tca

Ser

fct

Ser

105

tce

Ser

goa
Ala
25

gat

Asp

£Ea
Gly

cte

Leu

129/200

tco
Ser
10

agt

Ser

gga
Gly

gic
Val

acC

Thr

oty

Leu

cag
Gin

act

Thr

cca

Pro

att

lle

tot

Ser

gac

Asp

gtt
Val

tca
Ser
60

agec

Ser

EGC
Ala

att

e

aaa
Lys
45

agg
Arg

aat

Asn

110

tct ctg
Ser Leu
15

age tat
Ser Tyr
30

cte ctg

Leu Leu

ttec agt
Phe Ser

ctg gaa
Leu Glu

gEa
Gly

tat
Tyr

atc

lle

EEG
Giy

caa

Gln

48

96

144

192

240



130/200

65 70 75 80

gaa gat att goc act tac ttt tgc caa cag ggt cat acg gtt ccg teg 288
Giu Asp lie Ala Thr Tyr Phe Cys Gin &lIn Gly His Thr Val Pro Trp
85 90 95

acg ttc get gga ggoe acc aag ctg gaa atc aaa 321
Thr Phe Gly Giy Gly Thr Lys Leu Glu fle Lys
100 105

210> 123
211> 107
212> PRT
<213 Mus muscuius

<400> 123

Asp lie Gin Wet Thr Gin Thr Thr Ser Ser Leu Ser Ala Ser Leu Gly

1 ) 10 1h

Asp Arg VYal Thr |le Ser Cys Arg Ala Ser Gln Asp ltle Ser Tyr Tyr
20 25 30

Leu Asn Trp Tyr Gin Gin Arg Pro Asp Gly Thr Val Lys Leu Leu e
35 A0 45

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

Ser Gly Ser Gly Thr Glu Ser Ser Leu Thr lie Ser Asn Leu Glu Gin
g5 70 75 30



131/200

Glu Asp lle Ala Thr Tyr Phe Cys GIn GIn Gly His Thr Val Pro Trp

85

90

Thr Phe Gly Gly Gly Thr Lys Leu Giu tle Lys

210> 124
211> 336
212> DNA

213>

{2202
221> €DS

222>

(..

400> 124

gag

gtt cag

Giu Val GIn

1

toa

Ser

tezg
Trp

gEC
Gly

gtg aag
Val Lys

atg cac
Met His
35

get att
Ala lle
h0

100

Mus musculus

(338)

ctc

feu

atg
Met
20

teg
Trp

tat
Tyr

cag

Gin

tco

Ser

gtg
Val

cct

Pro

Gag

Glin

teo
Cys

aaa

lLys

gea
Giy

tot

Ser

aag

ivys

cag

Gin

aac
Asn
55

142314
Gly

got
Ala

age
Arg
40

agt

Ser

105

act

Thr

tot
Ser

25

cct

Pro

gat
Asp

gtg
Vai
10

gE8C
Gly

gga
Gly

agec

Ser

ctyg

leu

tac

Tyr

cag

Gin

tac

Tyr

gca

Ala

acec

Thr

ggt
Gly

aac
Asn
60

age
Arg

Tttt
Phe

ctg
Leu
45

cag

Gin

oot

Proe

ace
Thr
30

gaa

Glu

aag

Lys

95

ggg got
Gly Ala
15

age tac

Ser Tyr

tezg att

Trp fle

ttc aag
Phe Lys

48

86

144

192



gEC aag
Gly Lys
85

gag ctc
Glu Leu

agt gtt
Ser Val

<2107
211
212>
213>

<4007

£C6C

Ala

agec

Ser

atg
Met

125
112
PRT

aaa

Lys

3gc

Ser

g0
Ala
100

ctg

feu

ctg
Leu

85

tac

Tyr

Mus musculus

125

Glu Val Gin Leu Gin

1

5

Ser Val Lys ¥et Ser

20

Trp Met His Trp Vai

35

Gly Ala ile Tyr Pro

50

act
Thr
70

aca

Thr

teg
Trp

Gin

Cys

lys

Gly

BGa

Ala

aat

Asn

ggt
Gly

Ser

Lys

Gin

Asn
55

gte
Val

gag
Glu

caa

Gin

Gly

Ala

Arg

40

Ser

aca

Thr

gaoc

Asp

gga
Gly
105

Thr

Ser

25

Pro

Asp

132/200

tece

Ser

tot
Ser
a0

ace

Thr

Val

10

Gly

Gly

Ser

aCe agsc
Thr Ser
75

gog gtc
Ala Val

tca gte
Ser Val

Leu Ala

Tyr Thr

Gin Gly

Tyr Asn
60

act

Thr

tat
Tvr

acec

Thr

Arg

Phe

Leu

45

Gin

ges

Ala

tac

Tyr

egte
Val
110

Pro

Thr

30

Glu

Lys

tac

Tyr

tgt
Cys
95

tee

Ser

Gly

15

Ser

Tro

Phe

atg
Met
80

aca

Thr

tca

Ser

Ala

Tyr

lte

Lys

240

288

336



133/200

Giy Lys Ala Lys Leu Thr Ala Val Thr Ser Thr Ser Thr Ala Tyr Met
65 70 75 80

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

Ser Val Met Ala Tyr Trp Gly Gin Gly Thr Ser Val Thr Val Ser Ser
100 105 110

{2100 128
211> 321
{212> DNA
<213> Mus musculus

{220
{221> CDS
227> (1).. (321)

<400> 126

gac atc cag atg acc cag tot cca toc tcc tta tot gec tot cig eza
Asp lle GIn Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Leu Gly
1 5 10 15

gaa aga gtc agt ctc act tgt cgg gca agt cag gac ati ggt aat agec
Glu Arg Va! Ser Leu Thr Cys Arg Ala Ser Gln Asp lle Gly Asn Ser
20 25 30

tta aac tgg cit cag cag gaa cca gat gga act att asa cgo ctg atc
Leu Asn Trp Leu Gin &ln Glu Pro Asp Gly Thr lle Lys Arg Leu fle
35 40 45

48

96

144



134/200

tac gce aca tec aat tta gat tot gst gte tecc aaa age ttc aglt zZge
Tyr Ala Thr Ser Asn Leu Asp Ser Giy Va! Ser Lys Arg Phe Ser Gly
50 55 60

agt agg tet ggg toca gat tat tet cte acc atc age age cit gag tet
Ser Arg Ser Gly Ser Asp Tyr Ser Leu Thr lle Ser Ser Leu Glu Ser
65 70 75 a0

gaa gat ttt gta gac tat tac tgt cta caa tat gct agt tct cog teg
Glu Asp Phe Yal Asp Tyr Tyr Cys Leu Gin Tyr Ala Ser Ser Pro Trp
85 80 95

acg tte pgt grRa gec acc aag ctg gaa atc aag
Thr Phe Giv Gly Gly Thr Lys Leu Glu lle Lys
100 105

210> 127
211> 107
212> PRT

{213> Wus musculus
<4000 127
Asp lle Gin Met Thr Gin Ser Pro Ser Ser Leu Ser Ala Ser Leu Gly

1 5 10 15

Glu Arg Val Ser Leu Thr Cys Arg Ala Ser GIn Asp Ile Gly Asn Ser
20 25 30

Leu Asn Trp Leu Gin GIn Glu Pro Asp Gly Thr Ile Lys Arg Leu lle
35 40 A5

192

240

288

321



135/200

Tyr Ala Thr Ser Asn Leu Asp Ser Gly Val Ser Lys Arg Phe Ser Gly
50 55 60

Ser Arg Ser Gly Ser Asp Tyr Ser Leu Thr lle Ser Ser Leu Glu Ser
85 70 75 80

Glu Asp Phe Val Asp Tyr Tyr Cys Leu Gin Tyr Ala Ser Ser Pro Trp
85 90 95

Thr Phe Gly Gly Gly Thr Lys Leu Glu 1le Lys
100 105

210> 128
211> 1401
<{212> DNA
213> Artificial

<2207

{223> An artificiailly synthesized nucleotide seguence

{2200
<221> (DS
222> {1).. (1401)

400> 128

atg gga tgg age tgt atc atec cte tic tig gta geoa gea got aca ggt
Met Gly Trp Ser Cys lle lle Leu Phe Leu Val Ala Ala Ala Thr Gly
1 5 10 15

gtc cac toc cag gic caa ctg cag cag oot ggg gct gaa ctg gtg asg
Val His Ser Gin Val GIn Leu Gin Gln Pro Gly Ala Giu Leu Val Lys

48

96



136/200

20 25 30

cot ggg get tca gtg aag ctg teo tee aag got tot ggoe tac act tte 144
Pro Gly Ala Ser Val Lys lLeu Ser Cys Lys Ala Ser Gly Tyr Thr Phe
35 40 45

acc aac tac tsg atg aac teg gleg aag cag agg cct gga cga gge cte 192
Thr Asn Tyr Trp Met Asn Trp Val Lys Gin Arg Pro Gly Arg Gly Leu
50 55 60

gag tgg att gega agg att cat cct tot gat agt gaa act cac tac aat 240
Giu Trp lle Gly Arg lle His Pro Ser Asp Ser Glu Thr His Tvr Asn

65 70 15 80
caa aag ttc aag aac aag goo aca oig act gta gac aaa fcc teoc age 288
Gln Lys Phe Lys Asn Lys Ala Thr Leu Thr Val Asp Lys Ser Ser Ser
85 a0 95
aca gooc tac ate caa otc age agc ctg aca tet gag gac tct geg gte 336
Thr Ala Tyr [le Gin Leu Ser Ser Leu Thr Ser Glu Asp Ser Ala Val
100 105 110
tat tat tet goa aat tta tat tac tat act atg gac tac tgg gegt caz 384

Tyr Tyr Cys Ala Asn Leu Tyr Tyr Tyr Thr Met Asp Tyr Trp Gly Gin

115 ‘ 120 125
gga ace tea gtc ace gte tec tca got age acc aag ggc cca teg gie 432
Giy Thr Ser Val Thr Vai Ser Ser Ala Ser Thr Lys Gly Pro Ser Val
130 135 140
tte cce ctg goa coc toe toc aag age ace toct ggg ggEc aca £Cg gec 480

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

ctg ggc tege otg gtc aag gac tac tic ccc gaa ccg gtg acg gtg teg 528
Leu Gly Cys Leu Va! Lys Asp Tyr Phe Pro Giu Pro Val Thr Val Ser



teg
Trp

cta

Leu

tce

Ser

coe
Pro
225

aaa

Lvs

ccg

Pro

tce

Ser

gaoc

Asp

aat

Asn

aac

Asn

cag

Glin

age
Ser
210

agc

Ser

act

Thr

tca

Ser

CEg
Arg

oot
Pro
290

£Go
Afa

tca

Ser

tee
Ser
185

ago

Ser

aac

Asn

Cac

His

gte
Val

ace
Thr
275

gag
Glu

aag

Lys

£EC
Gly
180

tca

Ser

ttg

Leu

ace

Thr

aca

Thr

tie
Phe
280

oot

Pro

gte
Val

aca

Thr

165

266

Ala

284
Gly

£EC
Gly

aag

Lys

tge
Cys
245

cte

Leu

gag
Glu

aag

Lys

aag

Lys

ctg

Leu

cic

Leu

aGC

Thr

gte
Val
230

cea

Pro

tte
Phe

gte
Val

tic
Phe

GCE

Pro

ace

Thr

tac

Tyr

cag
Gln
215

gac

Asp

cog

Pro

GGG

Pro

aca

Thr

aac
Asn

295

cgg
Arg

agc

Ser

tce
Ser

200

acec

The

aag

lys

tgo
Cys

cca

Pro

tec
Cys
280

tgg
Trp

gag
Glu

gEC
Gly
185

cte

Leu

tac

Tyr

aaa

Lys

cca

Pro

aaa
Lys
265

gtg
Val

tac

Tyr

gag
Glu

137/200

170

gtg
Yal

agc

Ser

atc

lle

git
Vai

gca
Ala
250

cce

Pro

gte
Val

gteg
Val

cag

Gin

cac

His

agoc

Ser

teo
Cys

gag
Glu
235

cct

Pro

aag

Lys

gtg
Val

gac

Asp

tac

Tyr

acc

Thr

gtg
Val

aac
Asn

220

GGG

Pro

gaa
Glu

gac

Asp

gac

Asp

EEC
Gly
300

aac

Asn

tte
Phe

gte
Yal
205

gtg
Vali

aaa

Lys

ctc

leu

acc

Thr

gte
Val
285

gtg
Vai

age

Ser

ccg
Pro
190

acc

Thr

aat

Asn

tct

Ser

cte

Leu

cte
Leu
270

age

Ser

gag
Glu

acg

Thr

175

got
Ala

gig
Yal

cac

His

tgt
Cys

EEE
Gly
255

atg
et

cac

His

gte
Val

tac

Tyr

gtec
Val

GGG

Pro

aag

Lys

gac
Asp
240

gga
Gly

ate

lle

gaa

Giu

cat
His

cgt
Arg

576

624

672

720

768

816

864

912

960



138/200

305 310 315 320
gtg gte age gte otc ace gte ctg cac cag gac tgg ctg aal ggc aag 1008
Val Val Ser Val Leu Thr Val leu His Gin Asp Trp Leu Asn Giy Lys
325 330 335
gag tac aag tec aag gtc toc aac aaa gec cte coa goe coe ate gag 1056

Glu Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Aia Pro lie Glu
340 345 350

aaa acc atc tcc aaa goc aaa gEE cag occ Cga gaa cca cag ghg tac 1104
Lys Thr lie Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr
355 360 365

acc cig ccc cca toc cgg gat gag ctg acc aag aac ¢ag gte age oty 1152
Thr Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin Val Ser Leu
370 375 380

acc tgc otg gtc aaa gee ttec tat ccc age gac ate goo ghg gag tgg 1200
Thr Cys bLeu Val Lys Gly Phe Tyr Pro Ser Asp lle Ala Val Giu Trp

385 390 385 400
gag agc aat ggg cag ocg gag aac aac tac aag aco acg cot coc gig 1248
Glu Ser Asn Giy G8in Pro Glu Asn Asn Tyr Lvs Thr Thr Pro Pro Vai
405 410 415
ctg gac tce gac gego tec tic tte ote tac age aag ctc acc gtg gac 1296

Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp

420 425 430
aag age age tgg cag cag ggg aac gic tte tea tgo toc gtg atg cat 1344
Lys Ser Arg Trp GiIn Gin Gly Asn Val Phe Ser Cys Ser Val Met His
435 440 445
gag get ctg cac asc cac tac acg cag aag agc c¢ic tcc ctg tet cog 1302

Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro



450 455
get aaa tga

Gly Lys

465

{2102
<2115
212>
{213>

129
4686
PRT
Artificial

{2200
223> Synthetic Construct

<400> 129

Met Gly Trp Ser Cys tle ile

1 5

Val His Ser Gin Val Gin Leu
20

Pro Gly Ala Ser Val Lys Leu
35

Thr Asn Tyr Trp Met Asn Trp
50 55

Glu Trp lie Gly Arg 1le His
65 70

l.eu Phe

Gin GIn
25

Ser Cys
40

Val Lys

Pro Ser

139/200

460

leu Val Ala Ala Ala Thr Gly
10 15

Pro Gly Ala Giu Leu Val Lys
30

Lys Ala Ser Gly Tyr Thr Phe
45

Gin Arg Pro Gly Arg Gly Leu
60

Asp Ser Giu Thr His Tyr Asn
75 80

1401



ain

Thr

Tyr

Gly

Phe

145

Leu

Trp

Leu

Ser

lys

Ala

Tyr

Thr

130

Pro

Gly

Asn

Gin

Ser
210

Phe

Tyr

Cys

115

Ser

Leu

Cvs

Ser

Ser

195

Ser

Lys

Ile

100

Ala

Val

Ala

Leu

Gly

180

Ser

Leu

Asn

85

Gin

Asn

Thr

Pro

Val

165

Ala

Gly

Gly

Lys

Leu

Leu

Vali

Ser

150

Lys

Leu

Leu

Thr

Ala

Ser

Tyr

Ser

135

Ser

Asp

Thr

Tyr

gIn
215

Thr

Ser

Tyr

120

Ser

Lys

Tyr

Ser

Ser

200

Thr

Leu

Leu

108

Tyr

Ala

Ser

Phe

Gly

185

Leu

Tyr

140/200

Thr

80

Thr

Thr

Ser

Thr

Pro

170

Val

Ser

lie

Val

Ser

Met

Thr

Ser

155

Giu

His

Ser

Cys

Asp

Glu

Asp

Lys

140

Gly

Pro

Thr

Val

Asn
220

Lys

Asp

Tyr

125

Gly

Gly

Val

Phe

Val

205

Val

Ser

Ser

110

Trp

Pro

Thr

Thr

Pro

150

Thr

Asn

Ser

95

Ala

Gly

Ser

Ala

Val

175

Ala

Val

His

Ser

VYal

Gin

Yal

Ala

160

Ser

Val

Pro

Lys



Pro

225

Lys

Pro

Ser

Asp

Asn

305

Val

Glu

Lys

Ser

Thr

Ser

Arg

Pro

290

Ala

VYal

Tyr

Thr

Asn

His

Val

Thr

275

Glu

Lys

Ser

Lys

lie

355

Thr

Thr

Phe

260

Pro

Val

Thr

Vai

Cys

340

Ser

Lys

Cys

245

Leu

Glu

lys

Lys

Leu

325

Lys

Lys

Val Asp
230

Pro Pro

Phe Pro

Yal Thr

Phe Asn

295

Pro Arg

310

Thr Val

Val Ser

Ala Lys

Lys Lys

Cys Pro

Pro Lys
265

Cys Val
280

Trp Tyr

Glu Glu

Leu His

Asn Lys

345

Gly Gin
360

141/200

Vai

Ala

250

Pro

Val

Val

Gin

Gin

330

Ala

Pro

Glu

235

Pro

lys

Val

Asp

Tvr

315

Asp

Leu

Arg

Pro

Glu

Asp

Asp

Gly

300

Asn

Trp

Pro

Glu

Lys

leu

Thr

Val

285

Val

Ser

Leu

Ala

Pro
365

Ser

Leu

lLeu

270

Ser

Glu

Thr

Asn

Pro

350

Gin

Cys

Giy

2bb

Met

His

Val

Tyr

Gly

335

lie

Val

Asp

240

Gly

ile

Glu

His

Arg

320

Lys

Giu

Tyr



Thr

Thr

385

Glu

Leu

lL.ys

Glu

Gly
465

Lew Pro Pro Ser Arg Asp
370 375

Cys Leu Vai Lys Gly Phe
390

Ser Asn Gly Gin Pro Glu
405

Asp Ser Asp Gly Ser Phe
420

Ser Arg Trp Gin Gin Gly
435

Ala Leu His Asn His Tyr
450 455

Lys

210> 130
<211> 705
<212> DNA
213> Artificial

{2207

223>

Glu Leu

Tyr Pro

Asn Asn

Phe Leu
425

Asn Val
440

Thr Gin

142/200

Thr

Ser

Tyr

410

Tyr

Phe

Lys

Lys

Asp

395

Lys

Ser

Ser

Ser

Asn Gin Va! Ser
380

lie Ala Val Glu

Thr Thr Pro Pro
415

ivs Leu Thr Val
430

Cys Ser Val Met
445

l.eu Ser Leu Ser
460

An artificially synthesized nucieotide seqguence

Leu

Trp

400

Val

Asp

His

Pro



143/200

{2207
221> CDS
222> (1}.. (705)

<400> 130

atg aga ccc toec att cag Tic ctg geg cte tig ttg tte tgg ctt cat 48
Met Arg Pro Ser ile Gin Phe Leu Gly Leu Leu Leu Phe Trp Leu His

1 5 10 15

gpt get cag tst gac atec cag atg aca cag tct cca tec teca cig tot 96
Gly Ala GIn Cys Asp lle Gin Met Thr Gin Ser Pro Ser Ser leu Ser

20 25 30
gea toct ctg pga ggc aasa gic acc ate act tge aag gca age caa gac 144
Ala Ser Leu Gly Giv Lys Yal Thr lle Thr Cys Lys Ala Ser Gln Asp
35 40 45
att aac aag aat ata got tgg cac caa cac aag cct gga aaa ggt cot 182

fle Asn Lys Asn lle Ala Trp His GlIn His Lys Pro Gly Lys Giy Pro
50 55 60

agg ctg cte ata tgg tac aca tct aca tta cag cca ggc atc cca tea 240
Arg Leu Leu lle Trp Tyr Thr Ser Thr teu Gin Pro Gly lle Pro Ser
65 70 75 80

agg tic agt gea agt ggg teil ggg aga gat tat toe tte age atc agc 288
Arg Phe Ser Gly Ser Giy Ser Giy Arg Asp Tyr Ser Phe Ser lle Ser
85 a0 95

aac ctg gag oot gaa gat att goa act tat tac tet cta cag tat gat 336
Asn Leu Glu Pro Glu Asp lle Ata Thr Tyr Tyr Cys Leu Gln Tyr Asp

100 105 110

aat ctt ccg tét acg ttc gega tog ggg ace aag cteg gaa ata aaa cgt 384



Asn

acg

Thr

ttg
l.eu

145

CCG

Pro

get
Gly

tac

Tyr

cac

His

gte
Yali
225

Leu

gtg
Vai
130

aad

Lys

aga

Arg

aac

Asn

agec

Ser

aaa
Lys
210

aca
Thr

{210>
211>
212>
213>

Pro
115

got
Ala

tot

Ser

gag
Glu

tec

Ser

cte
Leu
195

gfc
VYal

aag

Lys

131
234
PRT
Artificial

Tyr

gea

Ala

gga
Gly

ECC

Ala

Cag
Gin
180

ago

Ser

tac

Tyr

agec

Ser

Thr

cGca

Pro

act

Thr

aaa
Lys
165

gag
Giu

agc

Ser

g2ce
Ala

t1e
Phe

Phe

tect

Ser

gGG
Ala
150

gta
Vai

agt

Ser

aGo

Thr

tgo
Cys

aac
Asn

230

Gly

gt
Val
135

tot

Ser

cag

gte
Val

ctg

Leu

gaa
Glu
215

agg
Arg

Ser
120

ttc
Phe

gtt
Val

tgg
Trp

aca

Thre

acg
Thr
200

gtc

Val

£ga
Gly

Gly

atc

e

gte
Val

aag

Lys

gag
Giu
185

ctg

Leu

acec

Thr

£ag
Glu

144/200

Thr

tie
Phe

tge

Cys

gtg
Val
170

cag

Gin

age

Ser

cat
His

tgt
Cys

Lys

ceg

Pro

otg
Leu

155

gat
Asp

gac

Asp

aaa

Lys

cag

Gin

tgza

f.eu

cca
Pro

140

cteg

Leu

aac

Asn

age

Ser

gca

Ala

gEC
Gly
220

Glu
125

tot

Ser

aat

Asn

BCC

Ata

aag

Lys

gac
Asp
205

ctg

Let

fe

gat
Asp

aac

Asn

ctc

Leu

gac
Asp
190

tac

Tyr

age

Ser

Lys Arg

gag cag
Glu GIn

ttc tat
Phe Tyr
160

caa tcg
Gin Ser
175

agc acc
Ser Thr

gag aaa

Glu Lys

tcg cco

Ser Pro

432

480

528

576

624

672

705



{2207
223> Synthetic Construct

<4007

131

Met Arg Pro

1

Gly

Ala

{le

Arg

65

Arg

Asn

Asn

Ala

Ser

Asn

50

beu

Phe

Leu

Leu

Gin

Ley

35

Lvs

Leu

Ser

Glu

Pro
115

Ser

Cys

20

Gly

Asn

Ile

Gly

Pro

100

Tyr

RE]

Asp

Gly

fe

Trp

Ser

85

Giu

Thr

Gin

fie

Lys

Ala

Tyr

70

Gly

Asp

Phe

Phe

Gin

Val

Trp

55

Thr

Ser

lle

Gly

Leu

Met

Thr

40

His

Ser

Gly

Ala

Ser
120

Gly

Thr
25

lle

Gin

Thr

Arg

Thr

105

Gly

145/200

Leu

10

Gin

Thr

His

lLeu

Asp

S0

Tvr

hr

Leu Leu

Ser

Cys

Lys

Gin

75

Tyr

Tyr

Lys

Pro

Lys

Pro

60

Pro

Ser

Cys

Leu

Phe

Ser

Ala

45

Gly

Gly

Phe

Leu

Glu
125

Trp Leu
15

Ser Leu

30

Ser Gin

lys Gly

fle Pro

Ser lle

95

Gin Tyr
110

1le Lys

His

Ser

Asp

Pro

Ser

80

Ser

Asp

Arg



Thr

Leu

145

Pro

Gly

Tyr

His

Val
225

Yal Ala
130

Lys Ser

Arg Glu

Asn Ser

Ser Leu
195

Lys Val
210

Thr Lys

210> 132

2112

1385

{212> DNA

213>

220>

Ala

Giy

Ala

Gin

180

Ser

Tyr

Ser

Pro

Thr

Lys

165

Glu

Ser

Ala

Phe

Artificial

Ser

Ala

150

Yal

Ser

Thr

Cys

Asn
230

Val
135

Ser

GIn

Val

Leu

Glu

215

Arg

Phe

Val

Trp

Thr

Thr

200

Val

Gly

fle

VYal

Lys

Gtu

185

Leu

Thr

Glu

146/200

Phe

Cys

Val

170

Gln

Ser

His

Cys

Pro

Leu

155

Asp

Asp

Lys

Gin

Pro

140

Leu

Asn

Ser

Ala

Gly
220

Ser

Asn

Ala

Lys

Asp

205

Leu

Asp

Asn

leu

Asp

190

Tyr

Ser

Glu

Phe

Gin

175

Ser

Glu

Ser

Gln

Tyr

160

Ser

Thr

Lvs

Pro



223>

{220>
221>
222>

<400>

atg
Met
1

gte
Yal

cct

Pro

acc

Thr

gag
Glu
65

gag
Glu

aca
Thr

gg4a
Gly

cas

His

geg
Gly

age
Ser
50

teg
Trp

aag

Lys

gee

147/200

At artificially synthesized nucieotide seqguence

CDS

(1).. (1395)

132

tegg
Trp

tce

Ser

got
Ala
35

tac

Tyr

ati

lle

tic
Phe

tac

Tyr

agec

Ser

cag
Gin
20

ica

Ser

tegg
Trp

£ga
Gly

aag

lLys

atg
Met
100

tat
Tyr

gtc
Val

gte
Val

atg
¥et

gag
Glu

age
Ser

85

caa
Gin

atc

fle

caa

Gin

aag

Lys

cac

His

att
lle
70

aag

Lys

oto

Leu

atc

|fe

cig

Ley

ttg

Leu

tzg
Trp
55

aat

Asn

g£CC

Ala

age

Ser

cte

Leu

cag

Gin

icc
Ser

40

gteg
Val

oot

Pro

aca

Thr

age

Ser

ittt
Phe

cag
Gin
25

tego
Cys

aag

lys

tac

Tvr

ctg

Leu

ctg
feu
105

ttg
Leu

10

oot

Pro

Aag

L.ys

cag
Gin

aat

Asn

act
Thr
90

aca

Thr

gta
Val

ggg
Gly

got
Ala

[=7:4:4
Arg

gat
Gly
75

gta
Val

tct

Ser

gea

Ala

got
Ala

tct

Ser

cct
Pro
60

get
Gly

gac

Asp

gag
Glu

aca

Thr

gag
Glu

EEC
Glv
45

gga
Gly

act
Thr

d4aa

Lys

gac

Asp

git
Val

ctt
leu

30

tac

Tyr

caa

Gin

aac

Asn

tee

Ser

tot
Ser
110

aca
Thr
15

gtg
Val

acc

Thr

gEC
Gly

tac

Tyr

tece
Ser
g5

gog
Ala

gat
Asp

aag

Lys

ttc
Phe

ctt

Leu

aat
Asn

80

agec

Ser

gtc
Val

48

96

144

192

240

288

336



tat
Tyr

ctg

Leu

cig
Leu

145

tge
Cys

ica

Ser

tece

Ser

agC

Ser

aac
Asn

226

cac

His

tac

Tyr

gtc
Val
130

gca

Ala

ctg

Leu

gegc
Gly

tca

Ser

ttg
Leu

210

ace

Thr

aca

Thr

tet
Cys
115

act

Thr

GGG

Pro

gtec
Val

gee
Ala

gga
Gly
195

gEC
Gly

aag

Lys

tge
Cys

aca

Thr

gte
Val

tec

Ser

aag

Lys

ctg
Leu

180

cte

Leu

acc

Thr

gtg
Val

cGca

Pro

ata

fle

tet

Ser

too

Ser

gac
Asp
165

acc

Thr

tac

Tyr

cag
Glin

gac

Asp

ccyg
Pro
245

tee
Trp

goa

Ala

aag
Lys
150

tac

Tyr

age

Ser

teo

Ser

acec

Thr

aag
Lys
230

tec
Cys

aag

Lys

gct
Atla
135

age

Ser

tte
Phe

g0
Gly

cte

Leu

tac
Tyr
215

aaa

Lys

cca

Pra

tig
Leu

120

agec

Ser

acec

Thr

GGG

Pro

geg
Vai

age
Ser
200

atc

ile

gtt
Val

gca

Ala

gEE
Giy

acec

Thr

tet

Ser

gaa

Glu

cac
His
185

age

Ser

tgo
Cvs

gag
Giu

cet

Pro

148/200

act
Thr

dag

l.ys

gEeg
Gly

ceg
Pro
170

acce

Thr

gte
Val

aac

Asn

GGO

Pro

gaa
Gliu
250

iac

Tyr

ggo
Gly

gge
Giy
155

gte
Val

iic
Phe

gte
Val

gtg
Val

aaa
Lys
235

cte

Leu

tgg
Trp

cca
Pro
140

aca

Thr

acg

Thr

CGCE

Pro

ace

Thr

aat
Asn
220

tot

Ser

cte

Leu

£80
Gly
125

tog

Ser

gcg
Ala

gtg
Val

get
Ala

gig
Val
205

cac

His

tegt
Cys

gEE
Gly

caa

Gin

gto
Val

geco
Ala

teg

Ser

gte
Yai
180

GGG

Pro

aag

lys

gac

Asp

Ega
Gly

EEE
Gly

ttc
Phe

ctg

feu

tgg
Trp
175

cta

Leu

tece

Ser

GGG

Pro

ada

Lys

ccg
Pro
255

act

Thr

GGG

Pro

ZEG
Gly
160

aac

Asn

cag

Gin

age

Ser

age

Ser

act
Thr
240

tea

Ser

384

432

480

528

576

624

672

720

768



gic
Val

acec

Thr

gag
Glu

aag
ivs
305

age

Ser

aag

Lvs

atc

lie

CGG

Pro

ctg
Leu
385

tte
Phe

cct

Pro

gte
Val
290

aca

Thr

gtc
Val

tgc
Cys

fce

Ser

ceca
Pro

370

gte
Val

cte

Leu

gag
Glu
275

aag

Lys

aag

Lys

cte

Leu

aag

Lys

aaa
Lys
355

tce

Ser

aaa

iys

tte
Phe
260

gto
Val

ttec
Phe

GCE

Pro

acec

Thr

gtc
Val
340

gCe

Ala

cgg
Arg

EEC
Gly

CGG

Pro

aca

Thr

aagc

Asn

CEE
Arg

gtec
Val
325

teo

Ser

daa

Lys

gat
Asp

tic
Phe

cGa

Pro

tgc
Cys

tgg
Trp

gag
Glu
310

ctg

leu

aac

Asn

geg
Gly

gag
Glu

tat
Tyr
390

aaa

Lys

gig
Val

tac
Tyr
295

gag
Glu

cac

His

gaa

Lys

cag

Gin

ctg
Leu

375

CCo

Pro

GGG

Pro

gtg
Val
280

gtg
Vai

cag

Gin

cag
Gin

200

Ala

cGe
Pro
360

acec

Thr

age

Ser

aag
Lys
265

gtg
Val

Eac

Asp

tac

Tvr

gac

Asp

cte
Leu

345

Cga

Arg

aag

lys

gac

Asp

149/200

gac

Asp

gac

Asp

EEC
Gly

aAac

Asn

teg
Trp
330

cca

Pro

gaa
Glu

aac

Asn

atec

tte

acc

Thr

gte
Val

gtg
Val

age
Ser

315

ctg

feu

ECG
Ala

cGa

Pro

cag

Gln

EGC
Ala
385

cic

lLeu

agc

Ser

gag
Giu
300

acg

Thr

aat

Asn

GGG

Pro

cag

Gin

egtc
Val
380

gte
Val

atg
Fet

cac
His

285

gtg
Val

tac

Tyr

gE8C
Gly

atc

fle

gig
Yal
365

agec

Ser

gag
Glu

ate
lle

270

gaa

Gly

cat

His

cgt
Arg

aag

Lys

gag
Glu
350

tac

Tyr

cte

leu

tee
Trp

teo

Ser

£gac

Asp

aat

Asn

gte
Val

gag
Giu
335

aaa

Lys

ace

Thr

ace
Thr

gag
Glu

CEZ
Arg

cct

Pro

506G

Ala

gte
Val
320

tac

Tyr

ace
Thr

ctg

Leu

tgo
Cys

age
Ser
400

816

864

912

960

10608

10586

1104

1152

1200



aat

Asn

tce

Ser

agg

Arg

ctg

Leu

tga

geg
Gly

gac

Asp

feg
Trp

cac
His
450

210>
211>
212>
<213

<2207
223>

<400>

cag

Gin

ggC
Gly

Gag
Gin
435

a4ac

Asn

133
464
PRT

GGE

Pro

teo
Ser
A20

cag

Gin

cac

His

gag
Giu
405

tie

Phe

geg
Gly

tac

Tyr

Artificial

aac

Asn

tte
Phe

aac

Asn

acg

Thr

aac

Asn

cic

lLeu

gtc
Val

cag
Gin
455

Synthetic Construct

133

tac

Tyr

tac

Tyr

tte
Phe
440

aag

Lys

aag

Lys

age
Ser
425

ica

Ser

agc

Ser

150/200

ace
Thr
410

aag

Lys

tge
Cys

cte

Leu

acg

Thr

ctc

l.eu

tco

Ser

tec

Ser

cct

Pro

acce

Thr

gtg
Val

cig
Leu

460

CCo

Pro

gtg
Vat

atg
Met
445

tet

Ser

gte
Val

gac
Asp
430

cat

His

cCg

Pro

cig
Leu
415

aag

Lys

gag
Giu

ggt
Gly

gac

Asp

agc

Ser

got
Ala

aaa

Lys

¥et Gly Trp Ser Tyr lle |le Leu Phe Leu Val Ala Thr Val Thr Asp

1

5

10

15

Val His Ser Gln Val Gln Leu GIn Gin Pro Gly Ala Glu Leu Val Lys

20

25

30

1248

1286

1344

1392

1385



Pro

Thr

Glu

65

Glu

Thr

Tvr

Leu

Leu

145

Cys

Gly

Ser

50

Trp

Lys

Ala

Tyr

Val

130

Ala

Leu

Ala

35

Tyr

ile

Phe

Tyr

Cys

115

Thr

Pro

Val

Ser

Trp

Gly

Lys

Met

100

Thr

Val

Ser

Lys

Val

Met

Giu

Ser

85

Gin

lle

Ser

Ser

Asp
165

Lys

His

Leu

Trp

- 55

{le

10

Lvs

Leu

Trp

Ala

Lys

150

Tyr

Asn

Ala

Ser

Lvs

Ala

135

Ser

Phe

Ser Cys
40

Val Lys

Pro Tyr

Thr Leu

Ser lLeu

105

Leu Gly

120

Ser Thr

Thr Ser

Pro Giu

151/200

Lys Ala

Gin Arg

Asn Gly
5

Thr Val
80

Thr Ser

Thr Tyr

Lys Gly

Giy Gly

155

Pro Val
170

Ser

Pro

60

Gly

Asp

Glu

Trp

Pro

140

Thr

Thr

Gly

45

Gly

Thi

Lys

Asp

Gly

125

Ser

Ala

Vai

Tyr

Gin

Asn

Ser

Ser

110

Gin

Val

Ala

Ser

Thr

Gly

Tyr

Ser

95

Ala

Giy

Phe

l.eu

Trp
175

Phe

Leu

Asn

80

Ser

Val

Thr

Pro

Gly

160

Asn



Ser

Ser

Ser

Asn

226

His

Vali

Thr

Glu

Lys
305

Gly

Ser

Leu

210

Thr

Thr

Phe

Pro

Val

290

Thr

Ala

Gly

185

Gly

Lys

Cys

Leu

Giu

275

Lys

Lys

Leu

180

Leu

Thr

Val

Pro

Phe

260

Val

Phe

Pro

Thr

Tyr

Gin

Asp

Pro

245

Pro

Thr

Asn

Arg

Ser

Ser

Thr

Lys

230

Cys

Pro

Cys

Trp

Giu
310

Gly

Leu

Tyr

215

Lys

Pro

Lys

Val

Tyr

295

Glu

Val

Ser

200

Ie

Val

Ala

Pro

Val

280

Val

Gin

His

185

Ser

Cys

Giy

Pro

Lys

265

Val

Asp

Tyr

152/200

Thr

Val

Asn

Pro

Glu

250

Asp

Asp

Gly

Asn

Phe

Val

Val

Lys

235

Let

Thr

Val

Val

Ser

315

Pro

Thr

Asn

220

Ser

Leu

Leu

Ser

Glu

300

Thr

Ala

Val

205

His

Cys

Gly

Met

His

285

Val

Tyr

Val Leu
180

Pra Ser

Lys Pro

Asp Llys

Giy Pro

255

fle Ser

270

Gtu Asp

His Asn

Argz Val

Gin

Ser

Ser

Thr

240

Ser

Arg

Pro

Ala

Val
320



Ser

Lys

e

Pro

Leu

385

Asn

Ser

Arg

Leu

Val

Cys

Ser

Pre

370

VYal

Gly

Asp

Trp

His
450

Leu

Lys

Lys

355

Ser

Lys

Gin

Gly

Gin

435

Asn

Thr

Val

340

Ala

Arg

Gly

Pro

Ser

420

Gln

His

Val

325

Ser

Lys

Asp

Phe

Gliu

405

Phe

Gly

Tyr

feu

Asn

Gly

Glu

Tyr

390

Asn

Phe

Asn

Thr

His

lys

Gin

Leu

375

Pro

Asn

Leu

Yal

Gln
455

Gln

Ala

Pro

360

Thr

Ser

Tyr

Tyr

Phe

440

Lys

Asp

Leu

345

Arg

Lys

Asp

Lys

Ser

425

Ser

Ser

153/200

Trp

330

Pro

Glu

Asn

lle

Thr

410

lLys

Cys

Leu

Leu Asn

Ata Pro

Pro Gin

Gln Val

380

Ala Val

395

Thr Pro

Leu Thr

Ser Vai

Ser lLeu
460

Gly

e

Val

365

Ser

Glu

Pro

Yal

Met

445

Ser

Lys

Giu

350

Tyr

lLeu

Trp

Val

Asp

430

His

Pro

Glu

335

Lys

Thr

Thr

Glu

Leu

415

Lys

Glu

Gly

Tyr

Thr

lLeu

Gys

Ser

400

Asp

Ser

Ala

Lys



Q210
211>
212>
{213>

220>
{223>

(220>
221>
222>

<400>

134
1
DNA

Artificial

154/200

An artificially synthesized nucleotide sequence

CDS

()., (711)

134

atg gac atg
Met Asp Met

1

ttt

Phe

tta

Leu

cag
Gin

act
Thr
65

cca

cea

Pro

tet

Ser

gaa
Glu
ho

att

fle

ada

get
Gly

EGC
Ala
35

att

lle

aaa

Lys

agg

agg
Arg

ace
Thr
20

fet

Ser

agt

Ser

GEG

Arg

tie

gtt
Val

aga

Arg

ctg

Ley

ggt
Gly

ctg

Leu

apgt

cet

Pro

tet
Cys

£ga
Gly

tac

Tyr

atc
lle

10

££0

got
Ala

gac

Asp

gaa

Glu

tta
Leu

55

tac

Tyr

agt

cac

His

atc

ile

aga
Arg
40

age

Ser

g2ce

Ala

agg

gttt
Val

cag
Gin
25

gic
Vali

tee
Trp

gca
Ala

tct

tti
Phe
10

atg
Met

agt

Ser

ott

Leu

tec

Ser

geg

gee
Gly

acc

Thr

ctoc

Leu

cag

Gin

act
Thr
75

toa

tte
Phe

cag

Gln

act

Thr

cag
Gin
60

tta

Leu

gat

ttg

Leu

tot

Ser

tgt
Cys
45

aaa

Lys

gat
Asp

tat

tig

Leu

cca
Pro

30

o7:4:4
Arg

cca

Pro

tot

Ser

fot

cto
Leu

15

ice

Ser

gea
Ala

gat
Asp

get
Gly

cic

tgg
Trp

teo

Ser

agt

Ser

Ega
Gly

gte
Val
80

acce

48

86

144

192

240

288



155/200

Pro Lys Arg Phe Ser Gly Ser Arg Ser Gly Ser Asp Tyr Ser Leu ihr
85 90 95

atc age age ott gag tot gaa gat tit goa gac tat tac tgt cta caa 336
tle Ser Ser Leu Gliu Ser Glu Asp Phe Ala Asp Tyr Tyr Cys Leu Gin

100 105 110
tat zct agi tat coct ceg acg ttc get gga ggc acc aag ctg gaa ate 384
Tyr Ala Ser Tyr Pro Arg Thr Phe Gly Gly Gly Thr Lys Leu alu lle
115 120 125
ana cgt acg gtg got gea cea tot gte tte ate ttc cog coa tot gat 432
Lys Arg Thr Val Ala Ala Pro Ser Val Phe lie Phe Pro Pro Ser Asp
130 135 140
gag cag ttg aaa tct gga act goo tet gtt gtg tge cig ctg aat aac 480

Glu Gin Leu Lys Ser Gly Thr Ala Ser VYal Val Oys Leu LeurAsn Asn
145 150 1565 160

+tc tat ccc aga gag goc aaa gta cag tgg aag gtg gat aac goc oic 528
Phe Tyr Pro Arg Glu Ala Lys Val GIn Trp Lys Val Asp Asn Ala Leu
165 170 175

caa tcg ggt aac toc cag gag aglt gtc aca gag cag gac age aag gac 576
Gin Ser Giy Asn Ser Gln Glu Ser Val Thr Glu GIn Asp Ser Lys Asp
180 185 190

age ace tac age cic agc agc ace otg acg clg agc aaa gca gac tac 624
Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp Tyr
195 200 205

gag aaa cac aaa gte tac gec tge gaa gto acc cat cag gec ctg age 672
Glu Lys His Lys Va! Tyr Ala Cys Glu Val Thr His Gin Gly Leu Ser

210 215 220

tcg coc gtc aca aag age tic asc ageg gga gag tst tga 711



Ser Pro
225

210>
2115
212>
213>

<220>
223>

{400>

Met Asp

1

Phe Pro

Leu Ser

Gin Glu
50

Thr Ile
65

Pro Lys

156/200

Val Thr Lys Ser Phe Asn Arg Giy Glu Cys
230 235

135

236

PRT

Artificial

Synthetic Construct

135
Met Arg Val Pro Ala His Val Phe Gly Phe

5 10

Gly Thr Arg Cys Asp lle Gin WMet Thr GliIn
20 25

Ala Ser Leu Gly Glu Arg Val Ser Leu Thr
35 40

tle Ser Gly Tyr Leu Ser Trp Leu GIn GIn
55 60

Lys Arg Leu [le Tyr Ala Ala Ser Thr Leu
70 715

Arg Phe Ser Gly Ser Arg Ser Gly Ser Asp
85 90

Leu

Ser

Cys

45

Lys

Asp

Tyr

Ley

Pro

30

Arg

Pro

Ser

Ser

Leu

15

Ser

Ala

Asp

Gly

Leu

85

Trp

Ser

Ser

Gly

Val

80

Thr



Ie

Tyr

Lys

Glu

145

Phe

Gin

Ser

Giu

Ser
225

Ser

Ata

Arg

130

Gin

Tyr

Ser

Thr

Lys

210

Pro

Ser

Ser

115

Thr

teu

Pro

Gly

Tyr

195

His

Val

Ley Glu
100

Tyr Pro

Val Ala

Lys Ser

Arg Glu

165

Asn Ser

180

Ser Leu

Lys Val

Thr Lys

Ser

Arg

Ala

Gly

150

Ala

Gin

Ser

Tyr

Ser

230

Glu

Thr

Pro

135

Thr

Lys

Glu

Ser

Ala

215

Phe

Asp

Phe

120

Ser

Ala

Val

Ser

Thr

200

Cys

Asn

Phe

105

Gly

Val

Ser

Gin

Val

185

Leu

Glu

Arg

157/200

Ala

Phe

Vali

Trp

170

Thr

Thr

Val

Gly

Asp

Gly

e

Val

155

Lvs

Giu

Leu

Thr

Giu
235

Tyr

Thr

Phe

140

Cys

Val

Gin

Ser

His

220

Cvs

Tyr

Lys

125

Pro

lLeu

Asp

Asp

Lys

205

Gin

Cys

110

Leu

Pro

Leu

Asn

Ser

190

Ala

Gly

Leu Gin

Giu lie

Ser Asp

Asn Asn

160

Ala Leu

175

Lvs Asp

Asp Tyr

Leu Ser



158/200

An artificially synthesized nucleotide seguence

{210> 136

{2117 1404

<212> DNA

{213> Artifiecial

2w

{223>

{2200

<221> DS

222> (1).. (1404)

<400, 136

atg gegt tog age tgt

Met Giy Trp Ser Cvys

1 5

gtg cac tcc cag gtc

¥Yat His Ser 6in Val

20

cct ggg gte teca gig

Pro Gly Val Ser Val
35

act gtt tat toct ttg

Thr Val Tyr Ser Leu

50

gag tgg att gga git

Gilu Trp tle Gly Vai

65

ate

ite

Cag

Gin

aag

Lys

cac
His

att
ile
70

atc

Ite

ctg

[eu

att

e

tegg
Trp
55

agt

Ser

tic
Phe

cag
Gln

teo
Ser
40

gteg
Val

act
Thr

ittt
Phe

cag
Gin
25

tgo

Cys

aag

Lys

tac

Tyr

ctg
Leu
10

tot

Ser

aag

Lys

cag

Gln

tat
Tyr

gta goa
Val Ala

ggg got
Giy Ala

get tct
Gly Ser

agt cat
Ser His
60

ggt gat
Gly Asp
75

aca

Thr

gag
Glu

EEC
Gly
45

gca
Ala

get
Ala

got
Afa

ctg
Leu

30

tac

Tyr

agg
Arg

ate
fie

aca
Thr
15

gtg
Vat

aca

Thr

agt

Ser

tac

Tyr

get
Gly

agg
Arg

ttc
Phe

cta

Leu

aac
Asn
30

48

96

144

192

240



159/200

cag aag ttc asg gec aag goc aca atg act gta gac aaa toc toc agc 288
Gln Lys Phe Lys Gly Lys Ala Thr Met Thr Val Asp Lys Ser Ser Ser
85 80 95
aca goc tat atg gaa ctt goc aga ctg aca tot gag gat tot goc ate 336
mrAm‘WFMm:MULmJMaAm§MuTM’%rGhtMpSm‘Maim
100 105 110
tat tac tet gca aga gag geg ast ggl aac ccc oit gas tac tgg ggc 384

Tyr Tyr Cys Ala Arg Giu Gly Asn Gly Asn Pro Leu Asp Tyr Trp Gly

115 120 125
caa ggc acc act oo aca gic toc tea got age acc aag gEG coa teg 432
Gin Gly Thr Thr Leu Thr VYal Ser Ser Ala Ser Thr Lys Gly Pro Ser

130 135 140
gte tic cco ctg gea cee toc toc aag age ace tol ggg £8C aca £08 480
Val Phe Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala
145 150 155 160
goc ¢tg gec tgo otg gte aag gac tac tic cce gaa cog gig acg gtg H728
Ala Leu Gly Cys Leu Val Lys Asp Tyr Phe Pro Giu Pro Val Thr Val
165 170 175
tcg tgg aac teca gegc goc ctg acc age ggc ghtg cac acc tte cog gct 576
Ser Trp Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala
180 185 190

gtc cta cag teoc tca gga cte tac tcc ctc age age gig gtg acc gig 624
Val Leu Gin Ser Ser Givy Leu Tyr Ser Leu Ser Ser Val Val Thr Val

195 200 205
coe toc agc age tig ggc acc cag acc tac atc tec aac gtg aat cac 672

Pro Ser Ser Ser Leu Gly Thr Gin Thr Tyr lle Cys Asn Val Asn His
210 215 220



160/200

aag cocC agc aac ace aag ghg gac aag aaa git gag coc aaa tot tgt 720
Lys Pro Ser Asn Thr Lys Val Asp Lys Lys Val Glu Pro Lys Ser Cys
225 230 235 240

gac aaa act cac aca tgc cca cog tec coa gea cet gaa cte ctg geg 768
Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Giy
245 250 255

gea cocg tea gte tte cte tte coc cca aaa ccc aag gac aco ctc atg 816

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met

260 265 270
atc tcc cegg aco oot gag gic aca tge gteg gtg gtg gac gtg age cac 864
ite Ser Arg Thr Pro Glu Val Thr Cys Val Val Val Asp Val Ser His
275 280 285
gaa gac oot gag gtc aag tte aac tegg tac gig gac ggo gig gag gig 912
Glu Asp Pro Glu Val Lys Phe Asn Trp Tyr Vai Asp Gly Val Glu Val
290 295 300
cat aat goc aag aca aag CCE GEg gag gag cag tac aac age acg tac 960
His Asn Ala Lys Thr Lys Pro Arg Glu Glu GIn Tyr Asn Ser Thr Tyr
305 310 315 320
cgt gtg gto age gte cte ace ghte cote cac cag gac tgg ctg aat gge 1008
Arg Val Val Ser Val lLeu Thr Vat Leu His GIn Asp Trp Leu Asn Gly
325 330 335
aag gag tac aag tgc aag gte tec aac aaa goc ctc cea goc cos ate 1056

Lys Glu Tyr Lys Gys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro ile
340 345 350

gag aaa acc atc tcoc aama goec aaa gEg cag oot GEa gaa cca cag gtg 1104
Glu Lys Thr lle Ser Lys Ala Lys Gly Gin Pro Arg Giu Pro GIn Val
355 360 365



tac

Tyr

ctg
l.eu

385

tegg
Trp

gtg
Val

gac

Asp

cat

His

folerd
Pro

465

acGc
Thr
370

ace

Thr

gag
Glu

ctg

fey

aag

lys

gag
Glu
450

ggt
Gly

210>

2110

212>

213>

220>

{223>

ctg

Leuy

teo
Cys

ago

Ser

gac

Asp

agec
Ser
435

gt
Ala

aaa

Lys

137
467
PRT
Artificial

CCo

Pro

ctg

Leu

aat

Asn

teo
Ser
420

agg
Arg

cig

leu

tga

cca

Pro

gtc
Val

EEE
Gly
405

g£ac

Asp

tge
Trp

cac

His

tee

Ser

aaa
Lys
390

cag

Gln

28248
Gly

cag

Gin

aac

Asn

GCEE
Arg
375

gE8C
Gly

GCE

Pro

toe

Ser

cag
Gin

cac
His
455

Synthetic Construct

gat

Asp

1ic
Phe

gag
Glu

tte
Phe

geg
Gly
440

tac

Tyr

gag
Glu

tat
yr

aac

Asn

tic
Phe
425

aac

Asn

acg
Thr

161/200

ctg

Leu

GGG

Pro

aac
Asn

410

cte

Leu

gte
Val

cag

Gin

ace

Thi

agec
Ser
395

tac

Tvr

tac

Tyr

tic
Phe

aag

Lys

aag
Lys
380

gac

Asp

aag

Lys

agc

Ser

teca

Ser

age
Ser

460

aac

Asn

ate

| e

ace

Thr

aag

Lys

tee
Cys
445

cte

Leu

cag gte
Gin Val

geo gtg
Ala Val

acg cct
Thr Pro
415

ctec ace
Leu Thr
430

tce gtg
Ser Val

tece ctg

Ser Leu

age

Ser

gag
Glu
400

GGG

Pro

gtg
Val

atg
Met

tet

Ser

1152

1200

1248

1296

1344

1302

1404



{400>

137

Met Gly Trp

1

Val

Pro

Th

Glu

65

Gin

Thr

Tyr

Gin

His

Gy

Vali

50

Trp

Lys

Ala

Tyr

Gly

Ser

Val

35

Tyr

tHe

Phe

Tyr

Cys

115

Thr

Ser

Gin

20

Ser

Ser

Gly

Lys

Met

100

Ala

Thr

Cys

Vali

Vai

Leu

Val

Gly

85

Glu

Arg

teu

e Ile

Gln Leu

Lys lle

His Trp

55

lie Ser

70

l.ys Ala

lLeu Ala

Glu Gly

Thr Val

Phe

Gin

Ser

40

Vali

Thr

Thr

Arg

Asn

120

Ser

Phe

Gin

25

Cys

Lys

Tyr

Met

Leu

105

Gly

Ser

162/200

Leu Val
10

Ser Gly

Lys Gly

Gin Ser

Tyr Gly

15

Thr Val

90

Thr Ser

Asn Pro

Ala Ser

Ala

Ala

Ser

His

60

Asp

Asp

Glu

Leu

Thr

Thr

Glu

Gly

45

Ala

Ala

Lys

Asp

Asp

125

Lys

Ala

Leu

30

Tyr

Arg

e

Ser

Ser

110

Tyr

Gly

Thr

15

Val

Thr

Ser

Tyr

Ser

8b

Ala

Gly

Arg

Phe

Leu

Asn

80

Ser

lte

Trp Giy

Pro

Ser



Val

145

Ala

Ser

Val

Pro

Lys

225

Asp

Gly

ile

130

Phe

leu

Trp

l.eu

Ser

210

Pro

Lys

Pro

Ser

Pro

Gly

Asn

GIn

195

Ser

Ser

Thr

Ser

Arg

leu

Cys

Ser

180

Ser

Ser

Asn

His

Val

260

Thr

Ata

Leu

165

Gly

Ser

Leu

Thr

Thr

245

Phe

Pro

Pro

150

Vai

Ala

Gly

Gly

Lys

230

Cys

Leu

Giu

135

Ser

Lys

Leu

Leu

Thr

215

Yal

Pro

Phe

Val

Ser

Asp

Thr

Tyr

200

Gin

Asp

Pro

Pro

Thr

Lys

Tyr

Ser

185

Ser

Thr

Lys

Cys

Pro

265

Cys

163/200

Ser

Phe

170

Gly

Leu

Tyr

Lys

Pro

200

Lys

Val

Thr

155

Pro

Val

Ser

ile

Val

235

Ala

Pro

Vai

140

Ser

Glu

His

Ser

Cvs

220

Giu

Pro

Lys

Val

Gly

Pro

Thr

Vat

206

Asn

Pro

Glu

Asp

Asp

Gly

Vai

Phe

190

Val

Val

Lys

Leu

Thr

270

Val

Thr

Thr

175

Pro

Thr

Asn

Ser

Leu

255

Leu

Ser

Ala

160

Val

Atz

Val

His

Cvs

240

Gly

Met

His



Glu

His

305

Arg

Lys

Glu

Tyr

Leu

385

Trp

Val

Asp

290

Asn

Val

Glu

Lys

Thr

370

Thr

Gy

L.eu

215

Pro

Ala

Vat

Tyr

Thr

355

Leu

Cys

Ser

Asp

Giu Val

Lys Thr

Ser Vai
325

Lys Cys
340

lie Ser

Pro Pro

Leu Val

Asn Gly

405

Ser Asp

Lys

Lys

310

Leu

Lys

Lys

Ser

Lys

390

Gin

Gly

Phe

295

Pro

Thr

Val

Ala

Arg

375

Gly

Pro

Ser

280

Asn

Arg

Val

Ser

Lys

360

Asp

Phe

Glu

Phe

Trp

Glu

eu

Asn

345

Gly

Glu

Tyr

Asn

Phe

164/200

Tyr

Giu

His

330

Lvs

Gin

Leu

Pro

Asn

410

Leu

Val

Gin

315

Gin

Ala

Pro

Thr

Ser

395

Tyr

Tyr

285

Asp Gly
300

Tyr Asn

Asp Trp

Leu Pro

Arg Glu

365

Lys Asn

380

Asp |le

Lys Thr

Ser Lys

Vai

Ser

leu

Ala

350

Pro

Gin

Ala

Thr

Leu

Glu

Thr

Asn

335

Pro

Gin

VYal

Val

Pro

415

Thr

Val

Tyr

320

Gly

Val

Ser

Glu

400

Pro

Val



165/200

420 425 430

Asp Lys Ser Arg Trp Gln Gin Gly Asn Val Phe Ser Cys Ser Val Met
435 440 445

His Glu Ala Leu His Asn His Tyr Thr 61n Lys Ser Leu Ser Leu 3er
450 455 460

Pro Gly Lys
465

<210> 138
211> 714
<212> DHA
213> Artificial

{220>

223> An artificially synthesized nucleotide seguence

{2200
£221> ©CDS
£222> (1)..(14)

<400> 138

atg gat ttt cag gtg cag att ttc age tte otg cta atec agt goc tea
Met Asp Phe Gln Val Gin [le Phe Ser Phe Leu Leu lle Ser Ala Ser
1 5 10 15

gtc ata atg tec aga gga caa att gtt ctc ace cag tct cca gea ate
Val lle Met Ser Arg Gly 6in tle Val Leu Thr Gin Ser Pro Ala lle
20 25 30

48

96



166/200

atg tet goa tot cta gge gaa cgg gtc acc atg ace tEc act goc age 144
Met Ser Ala Ser Leu Gly Glu Arg Val Thr Met Thr Cys Thr Ala Ser

35 40 45
tca agt gta agt tcc aglt tac ttg cac tgg tac cag cag aag cca gga 192

Ser Ser Val Ser Ser Ser Tyr Leu His Trp Tyr Gin Gin Lvs Pro Gly
50 55 60

tee tee cec aaa ote tgg att tat agc aca tee aac ctg got tet gza 240
Ser Ser Pro Lys Leu Trp 1le Tyr Ser Thr Ser Asn Leu Ala Ser Gly

65 70 75 80

gte cca got cge tic agt gec agt geg tot ggeg ace tot tac tot ote 288
Val Pro Ala Arg Phe Ser Gly Ser Gly Ser Gly Thr Ser Tyr Ser lLeu

85 20 a5
aca atc acoc aac atg gag get gaa gat tet goo act tat tac tgc cac 336
Thr lle Thr Asn Wet Glu Ala Glu Asp Ser Ala Thr Tyr Tyr Cys His
100 105 110
cag tat cat cet toc cog otc acg tte get got geg ace aag ctg gag 384
Gin Tyr His Arg Ser Pro Leu Thr Phe Gly Ala Gly Thr Lys Leu Glu
115 120 125
ctg aaa cgt acg gtg got goa coca tet gic tte ate tic ccg cca tet 432
Leu Lys Arg Thr Val Ala Ala Pro Ser Yal Phe lle Phe Pro Pro Ser
130 135 140

gat gag cag tte aaa tot gga act gec teot gtt gte tge ctg cig aat 480
Asp Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val Cys Leu Leu Asn

145 150 155 160

aac ttc tat coc aga gag goc zZaa gta cag tgg aag gtg gat aac goo 528

Asn Phe Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys Val Asp Asn Ala
165 170 175



clte

Leu

gac

Asp

tac

Tyr

age
Ser

225

caa

Gin

age

Ser

gag
Giu
210

tcg

Ser

{210
211>
212>
213>

{220>
<223>

{4007

tcg

Ser

ace
Thr
195

aaa

Lys

CCC

Pro

138
237
PRT

ggt
Gly
180

tac

Tyr

cac

His

gte
Val

aac

Asn

age

Ser

aaa

Lys

aca

Thr

Artificial

teco

Ser

cte

ieu

gte
Val

aag
Lys
230

cag

Gin

age

Ser

tac
Tyr
215

agoc

Ser

Synthetic CGonstruct

138

gag
Glu

ago
Ser

200

gce

Ala

ttie
Phe

agt
Ser
185

ace

Thr

tec

Cys

a4ac

Asn

167/200

gte
Val

ctg

Leu

gaa

Glu

AgE
Arg

aca

The

acg

Thr

gte
Val

Ega
Gly
235

gag
Glu

ctg

Leu

ace
Thr
220

gag
Glu

cag

Gin

age
Ser

205

cat

His

tet
Cys

gae
Asp
190

aaa

Lys

cag
Gin

tga

age

Ser

gca

Ala

EEG
Gly

aag

Lys

gac

Asp

ctg

Leu

Met Asp Phe Gin Val Gin 1le Phe Ser Phe Leu Leu Ile Ser Ala Ser

1

5

10

15

Vai lie Met Ser Arg Sly GIn lle Val Leu Thr Glin Ser Pro Ala lle

20

25

30

576

624

872

714



Met

Ser

Ser

65

Val

Thr

Gln

feu

Asp

145

Asn

Ser Ala
35

Ser Val
50

Ser Pro

Pro Ala

ite Thr

Tvr His

i15

Lys Arg
130

Glu Gin

Phe Tyr

Ser

Ser

Lys

Arg

Asn

100

Arg

Thr

Leu

Pro

Leu

Ser

Leu

Phe

85

Met

Ser

Val

Lys

Arg
165

Gly

Ser

Trp

70

Ser

Glu

Pro

Ala

Ser

150

Glu

Glu

Tyr

95

lle

Gly

Ala

Leu

Ala

135

aly

Ala

Arg

40

Leu

Tyr

Ser

Giu

Thr

120

Pro

Thr

Lys

Val

His

Ser

Gly

Asp

105

Phe

Ser

Ala

Vai

168/200

Thr

irp

Thr

Ser

80

Ser

Gly

Val

Ser

Gin
170

Met

Tyr

Ser

75

Gly

Ala

Ala

Phe

Vai

1585

Trp

Thr

Gin

60

Asn

Thr

Thr

Gly

lie

140

Val

Lys

Cys

45

Gin

Leu

Ser

Tyr

Thr

125

Phe

Cyvs

Val

Thr Ala Ser

Lys Pro Gly

Ala Ser Gly
80

Tyr Ser bLeu
g5

Tyr €ys His
110

Lys lLeu Glu

Pro Pro Ser

Leu Leu Asn
160

Asp Asn Ala
175



169/200

Leu Gin Ser Glv Asn Ser Gin Giu Ser Val Thr Glu Gin Asp Ser Lys
180 185 180

Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lys Ala Asp
195 200 205

Tyr Glu Lys His Lys Val Tyr Ala Cys Gtu Val Thr His Gln Gly feu
210 215 220

Ser Ser Pro Val! Thr Lys Ser Phe Asn Arg Gly Glu Cys
225 230 235

{210> 140
211> 1398
<212> DNA
<{213> Artificial

220>

<923> An artificially synthesized nucleotide seguence

{220>
221> (DS
222> (1)..(1398)

<400> 140

atg goct gte ctg geg otg ott cte tegc ctg gtg act ttc cca age tgt
Met Ala Val Leu Gly Leu Leu Leu Cys Leu Val Thr Phe Pro Ser Cys
1 5 10 15

goe ctg toc cag gte cag ctg aag gag Tca gga coct ggc ctg gtg gog
Ala Leu Ser Gln Val Gin Leu Lys Glu Ser Giy Pro Gly Leu Val Ala

48

96



GGG

Pro

agt

Ser

gag
Glu
65

got
Ala

gtt
Val

tac

Tyr

acc

Thr

[ ¥els)
Pro
145

gEgC
Gly

teca

Ser

agt
Ser
50

tgg
Trp

cto

Lel

tte
Phe

tegt
Cys

tca
Ser
130

cte

Leu

tge
Cys

cag
Gin
35

tat

Tyr

ctg

l.eu

ada

Lys

tta

Leu

G
Ala
115

gte

Val

gca
Ala

ctg

Leu

20

agc

Ser

get
Gly

gga
Gly

too

Ser

aaa
Lys
100

aga

Arg

acc

Thr

CGC

Pro

gic
Val

otg

Leu

gta
Val

gty
Vali

aga
Arg
85

atg
et

aat

Asn

gte
Yal

tce

Ser

aag

Lys

tce

Ser

Cac

His

ata
e

70

ctg

Leu

aac

Asn

teg
Trp

teo

Ser

tee
Ser
150

gac

Asp

atc

fie

tegg
irp
55

tegg
Trp

age

Ser

agt

Ser

aat

Asn

tca
Ser

135

aag

Lys

tac

Tyr

aca
Thr
40

gtt
Val

agg
Arg

atc

lie

cic

Leu

get
Gly
120

gct
Ala

age

Ser

ite
Phe

25

tgc
Cvs

cge

Arg

gat
Asp

age

Ser

caa
Glin
105

ctt

Leu

agec

Ser

acec

Thr

CCG

Pro

170/200

acoe

Thr

Cag

Gln

gEa
Gly

aag
lys
30

act

Thr

atg
Met

acc

Thr

tet

Ser

gaa

Glu

gte
Yal

cet

Pro

ago
Ser
15

gac

Asp

gat
Asp

gac

Asp

aag

Lys

gEE
Gly
155

cCE

Pro

teca

Ser

cea
Pro
60

aca

Thr

gEGC
Giy

gac

Asp

tac

Tyr

gEC
Gly
140

gEG
Gly

gtg
Val

gga
Gly
45

gga
Gly

acac

Thr

ice

Ser

aca

Thr

tgg
Trp
125

cea

Pro

aca

Thr

acg

Thr

30

ttc
Phe

aag

Lys

tat
Tyr

aag

Lys

EGG
Ala
110

get
Gly

teg

Ser

gCE
Ata

gteg
Val

tca

Ser

ggt
Giy

aat

Asn

agc
Ser
a5

atg
et

caa

Gin

egtc
Vali

g6

Ata

tecg

Ser

tta

Ley

ctg

ey

teca
Ser
80

caa
Gin

tae

Tyr

Ega
Giy

itc
Phe

ctg
Leu

160

teg
Trp

144

192

240

288

336

384

432

480

528



aac

Asn

cag

Gin

agc

Ser

8L0C
Ser
225

act

Thr

tca

Ser

CEE
Arg

cot

Pro

gee

Ala

feca

Ser

tec

Ser

apc
Ser
210

aac

Asn

cac

His

gtc
Val

acec

Thr

£ag
Glu
290

aag

Lys

gEC
Giy

tca
Ser

195

tig

Leu

acs

Thr

aca

Thr

ite
Phe

cet
Pro
275

gte
Val

aca

Thr

£6C
Ala
180

gega
Gly

gEC
Gly

aag

Lys

tge
Cys

cte
Leu

260

28g
Glu

aag

lys

aag

Lys

165

ctg

Leu

eto

Leu

aco

Thr

gtg
Val

cca
Pro
245

itec

Phe

gtec
Val

tto
Phe

CCE

Pro

ace

Thr

tac

Tyr

cag

Gin

gac
Asp
230

GGE

Pro

CCG

Pro

acd

Thr

aac

Asn

CEE

Arg

age

Ser

toe

Ser

acc
Thr
215

aag

Lys

tge
Cys

cca

Pro

tgo
Cys

teg
Trp
285

gag
Glu

gEC
Gly

cic
Leu

200

tac

Tyr

aaa

Lys

cca

Pro

aaa

Lys

gtg
Vai
280

tac

Tyr

gag
Glu

gtg
Val
185

ag8c

Ser

atc

e

gtt
Val

goca
Ala

Gce
Pro

265

gtg
Val

gte
Yal

cag

Gin

171/200

170

cac

His

age

Ser

1gG
Cys

gag
Glu

oot
Pro
250

aag

Lys

gte
Val

gac

Asp

tac

Tyr

aco

Thr

gteg
Vali

aac

Asn

[+ ]
Pro
235

gaa

Giu

gac

Asp

gac

Asp

g8C
Gly

aac

Asn

tte
Phe

gtg
Val

gig
Val
220

aaa

Lvs

cte

Leu

acGc

Thr

gtz
Val

Etg
Val
300

age

Ser

CGE

Pro

acec
Thr
205

aat

Asn

tot

Ser

cig

Leu

cte

Leu

age
Ser
285

gag
Glu

acg

Thr

get
Ata
190

gte
Val

cac

His

tat
Cys

gEeg
Gly

atg
Met
270

cac

His

gtg
Val

tac

Tyr

175

gte
Val

Geo

Pro

aag

Lys

gac

Asp

gga
Gly
255

ate

e

gaa

Glu

cat
His

cgt
Arg

cta

feu

tece

Ser

CcGG

Pro

aaa
Lys
240

cCg

Pro

ice

Ser

gac

Asp

aat

Asn

gtg
Val

576

624

672

720

168

816

864

912

960



172/200

305 310 315 320
gtc age gte cte ace gte otg cac cag gac teg ctg aat gec aag gag 1008
Val Ser Val Leu Thr Val Leu His GIn Asp Trp Leu Asn Gly lLys Giu
325 330 335
tac aag tgc asg gitec toe aac asa goc cic coa gec 6oG atc gag aaa 1056

Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro [te Glu Lys

340 345 350
acc atc Lcoc ama goc aaa gEE cag cCcec Cga gaa cca cag gig tac ace 1104
Thr tle Ser Lys Ala Lys Gly Gin Pro Arg Glu Pro Gin Val Tyr Thr
355 360 365
ctg cce cca toc cgg gat gag ctg acc aag aac cag gic age ¢lg ace 1152
Leu Pro Pro Ser Arg Asp Glu Leu Thr Lys Asn Gin Val Ser Leu Thr
370 375 380
tge ctg gtc ama ggc tte tat ccc age gac atc poc gtg gag tge gag 1200

Cys Leu Yal Lys Giy Phe Tyr Pro Ser Asp lle Ala Val Glu Trp Gliu

385 390 395 400
age aat ggg cag cog gag aac aac tac aag acc acg ccl ocC gtg ctg 1248
Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
405 410 415
gac tcc gac gge teo tic tte cte tac age aag cic ace gteg gac aag 1296

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys

420 425 430
ags agg tgg cag cag geg asc gte tte toa tec toc gtg atg cat gag 1344
Ser Arg Trp Gin Gin Gly Asn Val Phe Ser Cys Ser Val Met His Glu
435 440 445
got ctg cac aac cac tac acg cag aag age ctc tec cig tet ceg get 1392

Ala Leu His Asn His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly



450

aaa tga

Lys
465

<2102
211>
212>
213>

220>
{223>

<400>

173/200

455
141
465
PRT
Artificial
Synthetic Construct

141

Met Ala Val Leu Gly Leu Leu Leu Cys leu

1

5 10

Ala Leu Ser Gin Val Gin Leu Lys Glu Ser

20 25

Pro Ser Gin Ser Leu Ser lle Thr Cys Thr

35 40

Ser Ser Tyr Gly Val His Trp Val Arg Gin

50

55

Glu Trp Leu Giy Val Ile Trp Arg Asp Gly

65

10

VYal Thr Phe Pro Ser Cys

Gly Pro Gly Leu Vai Ala

Val Ser Gly Phe Ser leu

Pro Pro Gly Lys Gly Leu

Ser Thr Thr Tyr Asn Ser

75

460

60

45

30

15

80

1398



Ala

Val

Tyr

Thr

Pro

145

Gly

Asn

Gin

Ser

leu

Phe

Cys

Ser

130

Leu

Cys

Ser

Ser

Ser

210

Lys

Leu

Ala

115

Val

Ala

Leu

Gly

Ser

195

Leu

Ser Arg
85

Lys Met
100

Arg Asn

Thr Val

Pro Ser

Val Lvs
165

Ala lLeu
180

Gly Leu

Gly Thr

feu

Asn

Trp

Ser

Ser

150

Asp

Thr

Tyr

Gin

Ser

Ser

Asn

Ser

135

lLys

Tyr

Ser

Ser

Thr
215

fle

Leu

Gly

120

Ala

Ser

Phe

Gly

Leu

200

Tyr

Ser

Gin

105

Leu

Ser

Thr

Pro

Val

185

Ser

Ile

174/200

lLys

80

Thr

Met

Thr

Ser

Glu

170

His

Ser

Cys

Asp

Asp

Asp

Lys

Gly

155

Pro

Thr

Val

Asn

Giy

Asp

Tyr

Gly

140

Gily

Yal

he

Val

Val
220

Ser

Thr

Trp

125

Pro

Thr

Thr

Pro

Thr

205

Asn

Lys Ser
95

Ata Met
10

Giy Gin

Ser Val

Ala Ala

Val Ser

175

Ata Val
190

Vai Pro

His Lys

Gin

Tyr

Gly

Phe

Leu

160

Trp

Leu

Ser

Pro



Ser

225

Thr

Ser

Arg

Pro

Ala

305

Vai

Tyr

Thr

Asn

His

Vai

Thr

Glu

290

Lvs

Ser

Lys

Ile

Thr

Thr

Phe

Pro

215

Vat

Thr

Val

Cys

Ser
355

Lys Val

Cys Pro
245

Leu Phe
260

Giu Vai

Lys Phe

iys Pro

Leu Thr
325

lys Val
340

tys Ala

Asp

230

Pro

Pro

Thr

Asn

Arg

310

Val

Ser

tys

Lys

Cys

Pro

Cvs

Trp

295

Glu

Leu

Asn

Gly

Lys

Pro

Lys

Val

280

Tyr

Giu

His

Lys

Gln
360

Val

Ala

Pro

265

Val

Val

Gln

Gin

Ala

345

Pro

175/200

Glu

Pro

250

Lys

Val

Asp

Tyr

Asp

330

Leu

Arg

Pro

235

Glu

Asp

Asp

Gy

Asn

315

Trp

Pro

Glu

Lys

Leu

Thr

Val

Val

300

Ser

Leu

Ala

Pro

Ser

Leu

Leu

Ser

285

Glu

Thr

Asn

Pro

Gin
365

Cys

Gly

WMet

270

His

Vat

Tyr

Gly

lle

350

Val

Asp

Gly

265

lie

Glu

His

Arg

Lys

335

Glu

Tyr

Lys

240

Pro

Ser

Asp

Asn

Val

320

Glu

Lys

Thy



Leu Pro Pro Ser Arg Asp Glu
370 375

Cys Leu

385

Ser Asn

Asp Ser

Ser Arg

Ala Leu

Val Lys Gly Phe Tyr
350

Gly Gin Pro Giu Asn
405

Asp Gly Ser Phe Phe
420

Trp Gin GIn Gly Asn
435

His Asn His Tyr Thr

450 455

l.ys
465

210>
211>
212>
{213>

<2207
{223>

142
705
DNA
Artificial

Leu

Pro

Asn

Leu

Val

440

Gin

Thr

Ser

Tyr

Tyr

425

Phe

Lys

176/200

Lys

Asp

Lys

410

Ser

Ser

Ser

Asn

e

395

Thr

Lys

Cvs

ieu

Gin

380

Ala

Thr

ey

Ser

Ser

Val Ser Leu

Val Glu Trp

Pro Pro Val
415

Thr Val Asp
430

Val Met His
445

Leu Ser Pro

460

An artificially synthesized nucleotide sequence

Thr

Glu

400

l.eu

Lys

Glu

Gly



177/200

2207
921> DS
222> (1).. (705)

<400> 142

atg atg tec tot got cag tic ott gegt cte cteg ttg ctc tgt ttt caa 48
Met Met Ser Ser Ala Gin Phe Leu Giy Leu lLeu Leu lLeu Cys Phe GlIn

1 5 10 15
ggt ace aga tet gat atc cag atg aca cag act aca tcc toe otg tet 96
Gly Thr Arg Cys Asp lle Gin ¥Met Thr Gin Thr Thr Ser Ser Leu Ser
20 25 30
goc tot ctg gga gac aga gtc acc atc agt tgc agg gea agt cag gac 144

Ala Ser Leu Gly Asp Arg Val Thr lle Ser Cys Arg Ala Ser Gin Asp
35 40 45

att agc tat tat tta aac tgg tat cag cag aga cca gat gga act gft 192
{le Ser Tyr Tyr Leu Asn Trp Tyr Gin Gin Arg Pro Asp Gly Thr Val
BQ 55 80

aaa ctc ctg ate tac tac aca tca aga tta cac tca gga gtc cca tea 240
Lys Leu lLeu !le Tyr Tyr Thr Ser Arg Leu His Ser Gly Val Pro Ser
65 70 75 80

agg ttc agt gege agt ggg tot gea aca gaa tot tot cte acc att agc 288
Arg Phe Ser Gly Ser Gly Ser Gly Thr Glu Ser Ser Leu Thr lle Ser

85 90 85
aat ctg gaa caa gaa gat att goc act tac ttt tgc caa cag ggt cat 336
Asn Leu Glu Gin Glu Asp tle Ala Thr Tyr Phe Cys Gin GiIn Gly His
100 105 110

acg gtt cog igg acg tte ggt gga ggc acc aag cotg gaa atc aaa cgt 384



Thr

acg

Thr

ttig
Leu

145

GGG

Pro

get
Gly

tac

Tyr

cac

His

gtec
Val
225

Val

gtg
Val
130

aaa

Lys

aga

Arg

adac

Asn

agec

Ser

aaa
Lys
210

aca

Th

210>
211>
<212>

213>

Pro
115

got
Ala

tet

Ser

gag
Glu

tco

Ser

ctc
Leu
195

gto
Vali

aag

Lys

143
234
PRT
Artificial

Trp

gca

Ala

gga
Gly

gGC

Ala

cag
Gin
180

agc

Ser

tac

Tyr

agc

Ser

Thr

cea

Pro

act

Thr

aas
Lys
165

gag
Glu

age

Ser

ECC
Ala

tic
Phe

Phe

tet

Ser

gee
Ala
150

gta
VYal

agt

Ser

acc

Thr

tgc
Cys

aac
Asn

230

Gly

gic
Val
136

tot

Ser

cag

Gin

gte
Val

ctg

Leu

gaa
Glu
215

agg
Arg

Gly
120

tte
Phe

gtt
Val

tegg
Trp

aca

Thr

acg
Thr
200

gt

Val

gEa
Gly

Gly

atc

e

gtg
Val

aag

Lys

gag
Glu
185

ctg

Leu

acs

Thr

gag
Glu

178/200

Thr

tic
Phe

tge
Cys

gig
VYal
170

cag

Gin

ag0

Ser

cat

His

tgt
Cys

Lys

CGE

Pra

ctg
ey

155

gat
Asp

gac

Asp

gaa

Lys

cag
Gin

iga

Leu

cca
Pro
140

ctg

Let

adc

Asn

age

Ser

gca
Ala

BEG
Gily
220

Glu
125

tot

Ser

aat

Asn

gGG

Ata

aag

Lys

gac
Asp
205

cig

Leu

gat
Asp

aac

Asn

ctc

Leu

gac
Asp
190

tac

Tyr

age

Ser

Lys

gag
Glu

ttec
Phe

caa
Gin
175

age

Ser

gag
Glu

tog

Ser

Arg

cag

Gin

tat
Tyr
160

Tecg

Ser

ace

Thr

ada

Lys

GGG

Pro

432

480

528

516

624

672

705



220>
(223> Synthetic Construct

{400>

143

Met Met Ser

1

Gly

Ala

lie

fys

65

Arg

Asn

Thr

Thr

Ser

Ser

50

Leu

Phe

Leu

Yal

Arg

leu

35

Tyr

Leu

Ser

Glu

Pro
115

Ser

Cys

20

Gly

Tyr

lle

Gly

Gin

100

Trp

Ala

Asp

Asp

Leu

Tyr

Ser

85

Glu

Thr

Gin

Ile

Arg

Asn

Tyr

70

Gly

Asp

Phe

Phe

Gln

Val

Trp

85

Thr

Ser

fle

Gly

Leu

Met

Thr

40

Tyr

Ser

Gly

Ala

Gly
120

Gly

Thr

25

fle

Gin

Arg

Thr

Thr
105

Gly

179/200

Leu beu

10

Gin Thr

Ser Cys

Gl Arg

Leu His

75

Giu Ser
90

Tyr Phe

Thr Lys

Leu

Thr

Arg

Pro

60

Ser

Ser

Cys

leu

Leu

Ser

Ala

45

Asn

Gly

lets

Gln

Giu
125

Cys

Ser

30

Ser

Gly

Val

Thr

Gln
110

Phe Gin
15

Leu Ser

Gln Asp

Thr Val

Pro Ser

80

te Ser
L)

Gly His

Lys Arg



Thr

Leu

145

Pro

Gly

Tyr

His

Val
225

Val Ala Ala Pro
130

Lys Ser Gly Thr

Arg Giu Ala Lys
165

Asn Ser Gln Glu
180

Ser Leu Ser Ser
195

Lys Val Tyr Ala
210

Thr Lys Ser Phe

210> 144
211> 1386
<212> DNA
<{213> Artificial

{2207

Ser Val
135

Ala Ser
150

Val Gin

Ser VYal

Thr Leu

Cys Giu

215

Asn Arg
230

Phe

Val

Trp

Thr

Thr

200

Val

Gly

e

Val

Lys

Glu

185

Leu

Thr

Glu

180/200

Phe

Cys

Val

170

Gin

Ser

His

Cys

Pro

Ley

155

Asp

Asp

Lys

Gin

Pro

140

Leu

Asn

Ser

Ala

Gly
220

Ser

Asn

Ala

Lys

Asp

205

Leu

Asp

Asn

leu

Asp

180

Tyr

Ser

Glu Gin

Phe Tyr
160

Gin Ser

175

Ser Thr

Glu Lvys

Ser Pro



<223>

{2207
221>
{222>

{400>

181/200

An artificially synthesized nuclectide sequence

CDS

(1).. (1386)

144

ateg gaa tgt
Met Glu Cys

1

gte
Vat

oot

fro

ace

Thr

gaa
Glu
65

2dg

Lys

gCGC

Ala

tac

Tyr

g8E
Gly

age
Ser
50

teg
Trp

tte
Phe

tac

Tyr

tea

Ser

gt
Ala
35

tac

Tyr

att

fle

aag

Lys

atg
Met

aac

Asn

gag
Glu
20

tca

Ser

teg
Trp

£EC
Giy

gEC
Gly

gag
Glu
100

teg
Trp

gtt
Val

gtg
Val

atg
Met

get
Ala

aag
Lys
35

cte

Leu

ata

ile

cag

Gin

aag

Lys

cac

His

att
lle

70

BGC

Ata

age

Ser

ctt

Lel

ctoc

Leu

atg
Met

teg
Trp
55

tat

Tyr

aaa

Lys

age

Ser

cot

Pro

cag

Gin

teo
Ser
40

gtg
Val

cot

Pro

ctg

Leu

ctg

leu

Tttt
Phe

Cag
Gin
25

tgc
Cvs

aaa

Lvs

gea
Gly

act

Thr

aca
Thr
105

att
lie
10

tet

Ser

aag

Lys

cag
Gin

aac

Asn

gea
Ala
90

aat

Asn

ctg

Leu

EEE
Gly

gct
Ala

agg
Arg

agt
Ser

78

gtec

Val

gag
Glu

tcg gta act
Ser Vai Thr

act
Thr

tet

Ser

cot
Pro

60

gat
Asp

aca

Thr

gac

Asp

gty
Val

EEC
Gly
45

gga
Gly

age

Ser

toco

Ser

tot

Ser

ctg
Leu

30

tac

Tyr

Cag

Gln

tac

Tyr

ace

Thr

gcg
Ala
110

tea
Ser

15

gca

Ala

ace

Thr

get
Gly

aac

Asn

age
Ser

95

gto
Val

Eggg
Gly

agg
Arg

it
Phe

ctg

Leu

cag
Gin
80

act

Thr

tat
Tyr

48

96

144

192

240

288

336



182/200

tac tgt aca agh gtt atg goc tac ige gt caa gea acc tea gtec ace 384
Tyr Cys Thr Ser Val Met Ala Tyr Trp Gly GIn Gly Thr Ser Vai Thr
115 120 125
gte tcc toa got ape acc aag gec cca tog gte ttc cee oty gea coc 432
Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro
130 135 _ 140
toc toc aag age ace tot pgg sge aca gog goc otg gge tge ctg glc 480
Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val
145 150 155 160
aag gac tac ftc cocc gaa ccg gte acg gig tog teg aac tea ggc goc 528
Lys Asp Tyr Phe Pro Giu Pro Val Thr Val Ser Trp Asn Ser Gly Ala
165 170 175
ctg acc age ggc gtg cac acc ttec cog got gic cta cag toc tca gga 576
Leu Thr Ser Gly Va! His Thr Phe Pro Ala Val Leu Gin Ser Ser Gly
180 185 190
cic tac tcc ctc agc age gtg gtg ace gtg cce tec age age tig gec 624

Leu Tyr Ser Leu Ser Ser Val Val Thr Val Pro Ser Ser Ser Leu Gly
105 200 205

acc cag acc tac atc tge aac gtg aat cac aag ccc age aac ace aag 672

Thr GIn Thr Tyr Ile Cys Asn Val Asn His Lys Pro Ser Asn Thr Lys

210 215 220
gtg gac aag aaa git gag ccc aaa tot tet gac aaa act cac aca tgc 720
Val Asp Lys Lys Val Giu Pro Lys Ser Cys Asp Lys Thr His Thr Cys
225 230 235 240
cca ccg tge coa gea oot gaa ctc oig ggg gzEa cog toa gte tte cte 768

Pro Pro Cys Pro Ala Pro Glu Leu Leu Gty Gly Pro Ser Val Phe Leu
245 250 255



tte
Phe

gte
Val

tte
Phe

ccg
Pro

305

acec

Thr

gte
Val

£C6
Ala

GEE
Arg

gEC
Gly
385

GGG

Pro

aca
Thr

adc
Asn
290

cgg
Arg

gte
Vai

toe

Ser

aaa

Lys

gat
Asp
370

tic
Phe

cea

Pro

tgo
Cys
275

teg
Trp

gag
Glu

ote

leu

aac

Asn

EEE
Gly
355

gag
Glu

tat

Tyr

aaa
Lys
2860

gtg
Val

tac

Tyr

2ag
Glu

cac

His

aaa
Lys
340

Cag

Gin

ctg

Leu

GGG

Pro

CCG

Pro

gtg
Val

gtg
Val

cag
Gin

cag
Gin
325

gee
Ala

CCC

Pro

a6e
Thr

agec

Ser

aag

Lys

gtg
Val

gac

Asp

tac
Tyr
310

gac

Asp

cte

Leu

cga

Arg

aag

Lys

gac
Asp
390

ga¢

Asp

gac

Asp

gEC
Gly
295

dac

Asn

tgg
Trp

cca

Pro

gaa
Glu

aac
Asn

375

atc

ile

ace

Thr

gig
Val
280

ghtg
Val

age

Ser

ctg

Leu

gCco

Ala

cca
Pro
360

cag
Gin

gce

Ala

cto
Leu

265

agc

Ser

gag
Glu

acg

Thr

aat

Asn

ceo
Pro

345

cag

Gln

gtc
Val

gte
Vali

183/200

atg
Met

cac

His

gte
Val

tac

Tyr

ggc
Gly
330

atc

fle

gte
Val

4gc

Ser

gag
Giu

atc

gaa

Glu

cat

His

cgt
Arg
315

aag

Lys

gag
Giu

tac

Tyr

ctg

leu

teg
Trp
395

toc

Ser

gac

Asp

aat
Asn

300

gtg
Val

gag
Glu

aaa

Lys

acc

Thr

ace
Thr
380

gag
Glu

CEE
Arg

oot
Pro

285

gce
Ala

gto
Val

tac

Tyr

acec

Thr

ctg
Leu
365

igc

Cys

age

Ser

acc
Thr
270

gag
Glu

aag

Lys

agc

Ser

aag

Lys

atc
ile

350

GGG

Pro

ctg

Leu

aat

Asn

cct

Pro

gtc
Vai

aca

Thr

gte
Val

tec
Cys
335

tco

Ser

cca

Pro

gtec
Vai

£EE
Gly

gag
Glu

aag

Lys

aag

Lys

cic
Leu

320

aag

Lys

aaa

Lys

tee

Ser

aaa

Lys

cag
Gin
400

316

864

912

960

1008

1056

1104

1152

1200



184/200

ccg gag aac aac tac aag acc acg cei coe gitg ctg gac toe gac gge

Pro Glu

tec tic
Ser Phe

Asn Asn Tyr Lys Thr Thr Pro Pro Va! Leu Asp Ser Asp Gly
405 410 415

tte cte tac age aag oto acc gtg gac aag agc agg tgg cag
Pre Leu Tyr Ser Lys Leu Thr Val Asp Lys Ser Arg Trp GIn
420 425 430

cag ggg aac gte tte tca tge tee gitg atg cat gag get otg cac aac

Gin Gly

Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn
435 440 445

cac tac acg cag aag agc ctc tee ctg tot cog ggt aaa tga

His Tyr

Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly Lys

450 455 460

{2100
211>
212>
<213>

220>
223>

<400>

145
461
PRT
Artificial

Synthetic Construct

145

Met Glu Cys Asn Trp lle Leu Pro Phe |le Leu Ser Val Thr Ser Gly

1

5 10 15

Val Tyr Ser Giu Val Gln Leu Gin Gin Ser Gly Thr Val Leu Ala Arg

20 25 30

Pro Gly Ala Ser Val Lys Met Ser Cys Lys Ala Ser Gly Tyr Thr Phe

1248

12896

1344

1386



Thr

Glu

i)

Lys

Ala

Tyr

Val

Ser

145

Lys

Leu

Ser

50

Trp

Phe

Tyr

Cys

Ser

130

Ser

Asp

Thr

35

Tyr

Ile

Lys

Met

Thr

115

Ser

Lys

Tyr

Ser

Trp

Giy

Gly

Glu

100

Ser

Ala

Ser

Phe

Gly

Met

Ala

Lys

8h

Leu

Val

Ser

Thr

Pro

165

Val

His

jie

70

Ala

Ser

et

Thr

Ser

150

Glu

His

Trp

55

Tyr

Lys

Ser

Ala

Lys

135

Gly

Pro

Thr

40

Val

Pro

Leu

Leu

Tyr

120

Gly

Giy

Val

Phe

Lys

Thr

Thr

105

Trp

Pro

Thr

Thr

Pro

185/200

Gln

Asn

Ala

90

Asn

Gy

Ser

Ala

Val

170

Ala

Arg

Ser

75

Vai

Glu

Gin

Val

Ala

155

Ser

Val

Pro

60

Asp

Thr

Asp

Giy

Phe

140

Leu

Trp

Leu

45

Gly

Ser

Ser

Ser

Thr

125

Pro

Gly

Asn

Gin

Gin

Tyr

Thy

Ala

110

Ser

Leu

Cys

Ser

Ser

Giy

Asn

Ser

85

Val

Yal

Ala

l.eu

Gly

175

Ser

Leu

Gin

80

Thr

Tyr

Thr

Pro

Val

160

Ala

Giy



Leu

Thr

Val

225

Pro

Phe

Vai

Phe

Pro

305

Thr

Tyr

Gin

210

Asp

Pro

Pro

Thr

Asn

290

Arg

Val

Ser

195

Thy

Lys

Cys

Pro

Cys

275

Trp

Glu

Leu

180

Leu

Tyr

Lys

Pro

Lys

260

Val

Tyr

Giu

His

Ser

lie

Val

Ala

245

Pro

Val

Vai

Gln

GIn

Ser

Cys

Glu

230

Pro

Lys

Val

Asp

Tyr

310

Asp

Val

Asn

216

Pro

Glu

Asp

Asp

Giy

295

Asn

Trp

Val

200

Val

Lys

Leu

Thr

Val

280

Val

Ser

Leu

185

Thr

Asn

Ser

Leu

leu

265

Ser

Giu

Thr

Asn

186/200

Val

His

Cvs

Giy

250

Met

His

Val

Tyr

Giy

Pro

Lys

Asp

23b

Gily

lte

Glu

His

Arg

315

Lys

Ser

Pro

220

Lys

Pro

Ser

Asp

Asn

300

Val

Glu

Ser

205

Ser

Thr

Ser

Arg

Pro

285

Ala

Val

Tyr

190

Ser

Asn

His

Val

Thr

270

Glu

lys

Ser

Lys

Leu

Thy

Thr

Phe

255

Pro

Val

Thr

Val

Cys

Gly

Lys

Cys

240

Leu

Glu

Lys

Lys

Leu

320

Lys



Val

Ala

Arg

Giy

385

Pro

Ser

Gin

His

Ser

Lys

Asp

370

Phe

Glu

Phe

Gly

Tyr
450

210>

Asn Lys
340

Gly Gin
355

Glu Leu

Tyr Pro

Asn Asn

Phe fLeu
420

Asn Val
435

Thr Glin

146

325

Ala

Pro

Thr

Ser

Tyr

405

Tyr

Phe

Lys

l.eu

Arg

Lys

Asp

390

Lvs

Ser

Ser

Ser

Pro

Glu

Asn

375

lle

Thr

lys

Cys

feu

455

Ala

Pro

360

Gln

Ala

Thr

Leu

Ser

440

Ser

Pro

345

Gin

Val

Val

Pro

Thr

425

Val

Leu

187/200

330

fe

Val

Ser

Glu

Pro

410

Yal

Met

Ser

Giu

Tyr

Leu

Trp

395

Val

Asp

His

Pro

Lys

Thr

Thr

380

Glu

Leu

Lys

Glu

Gly
460

Thr

Leu

365

Cys

Ser

Asp

Ser

Ala

445

lys

lle

350

Pro

Leu

Asn

Ser

Arg

430

feu

33b

Ser

Pro

Val

Gly

Asp

415

Trp

His

Lys

Ser

Lys

Gin

400

Gly

Gin

Asn



<21
212>
213>

{2207
223>

{220>
{2212
222>

<4007
atg gac atg
Met Asp Met

1

ttt
Phe

tta

Leu

cag

Gin

act
Thr
65

tce

Ser

cca

Pro

tet

Ser

gac
Asp
50

att

lle

aaa

Lys

11
DNA

Artificial

188/200

An artificially synthesized nucleotide sequence

cbs

(1).. 711

146

ggt
Gly

g6
Ala
35

att

lie

ada

Lys

a2gg
Arg

agg
Arg

ace
Thr
20

tot

Ser

get
Gly

GEC

Arg

tto
Phe

got
Ala

aga

Arg

ctg

Leu

aat

Asn

ctg

l.eu

agt
Ser

85

cct

Pro

gt
Cys

gga
Gly

agc

Ser

ate
| le

70

g2Eec
Gly

gea
Ala

gac

Asp

gaa

Glu

tta
Leu

55

tac

Tyr

agt

Ser

cag

Gin

ate

ie

aga
Arg
40

aac

Asn

266
Ala

agg
Arg

att

te

cag
Gin
25

gto

Val

tgg
Trp

aca

Thr

tct

Ser

ttit
Phe
10

atg
Met

agt

Ser

cit

fLeu

tece

Ser

BEE
Gly
20

EBC
Gly

acc

Thr

cte

l.eu

Cag

Gin

aat
Asn

75

tca

Ser

tte
Phe

cag

Gin

act
Thr

cag
Gin
60

tta

Leu

gat
Asp

ttg

Leuy

tet

Ser

tegt
Cys
45

gaa

Glu

gat
Asp

tat

Tyr

ttg

Leu

coa
Pro

30

CEE
Arg

cca

Pro

tot

Ser

tet

Ser

cto
leu

15

tce

Ser

gca
Ala

gat
Asp

ggt
Gly

cte
Leu

95

ttg

Leu

tee

Ser

agt

Ser

g££a
Gly

gto
Val
80

acc

Thr

A8

96

144

192

240

288



atc

tle

tat
Tyr

aag

Lys

gag
Glu
145

tte
Phe

caa

Gin

agc

Ser

gag
Glu

teg
Ser

225

agec

Ser

gct
Ala

ogt
Arg
130

cag

Gin

tat
Tyr

icg

Ser

acc

Thr

aaa
Lys
210

GGG

Pro

agec

Ser

agt
Ser
115

acg

Thr

tig

Leu

GGG

Pro

ggt
Gly

tac
Tyr
195

cac

His

gte
Val

ottt
Leu

100

tet

Ser

gte
Val

daa

Lys

aga

Arg

aac
Asn

180

agc

Ser

aaa

Lys

aca

Thr

gag
Glu

CCE

Pro

got
Ala

tot

Ser

gag
Glu
165

tce

Ser

cte

Le

gtec
Val

aag

Lys

tet

Ser

tgg
Trp

gca

Ala

gga
Gly
150

gce

Ala

cag

Gin

age

Ser

taec

Tyr

agC
Ser

230

gaa

Gy

acg

Thr

cca
Pro
135

act
Thr

aaa

Lys

gag
Glu

agc

Ser

geo
Ala
215

tie
Phe

gat
Asp

tte
Phe
120

tet

Ser

goo
Ala

gta
Val

agt

Ser

aceo
Thr
200

tgc

Cys

aac

Asny

ttt
Phe
105

gegt
Gly

gto
Val

tot

Ser

cag

Gin

gtc
Val
185

cig

Leu

gaa
Glu

agg
Arg

189/200

gta
Val

gga
Giy

ttic
Phe

gtt
Val

tegg
Trp
170

aca

Thr

acg

Thr

gic
Vai

gga
Gly

gac

Asp

EEC
Gly

ate

gtg
Val
155

adg

fys

gag

Glu

ctg

Leu

acc

Thr

gag
Glu
235

tat
Tyr

acc

Thr

tte
Phe
140

tegc
Cvs

gtg
Val

cag

Gln

agec

Ser

cat
His
220

tgt
Cvys

tac

Tyr

aag
Lys
125

ccE

Pro

ctg

Leu

gat
Asp

gac

Asp

aaa
Lys
205

cag
Gin

tga

tgt
Cys
110

ctg

Leu

cca

Pro

ctg

l.eu

aac

Asn

age
Ser
190

gea

Ala

gg¢
Gly

cta

Leu

gaa

Glu

tect

Ser

aat

Asn

Jo{eln
Ala
175

aag

Lys

gac

Asp

ctg

Leu

caa
Gin

atc

ife

gat
Asp

EET
Asn
160

cte

Leu

Egac

Asp

tac

Tyr

age

Ser

336

384

432

480

528

576

624

672

711



210> 147
<211> 236
212> PRY
213> Artificial

{220>

{223> Synthetic Construct

<400> 147

Met Asp Met Arg Ala

1 )

Phe Pro Gly Thr Arg
20

Leu Ser Ala Ser lLeu

35

Gin Asp ile Giy Asn
50

Thtr ile Lys Arg leuy
65

Ser Lys Arg Phe Ser
85

Pro Ala Gin

Cvs Asp lle

Gly Glu Arg
40

Ser Leu Asn
55

lie Tyr Ala
70

Giy Ser Arg

[le

Gln

25

Yal

Trp

Thr

Ser

190/200

Phe

10

Met

Ser

Leu

Ser

Gly
90

Gly Phe Leu

Thr Gin Ser

Leu Thr Cvys
45

Gin Gin Glu
60

Asn Leu Asp
75

Ser Asp Tyr

l.eu

Pro

30

Arg

Pro

Ser

Ser

Leu

15

Ser

Ala

Asp

Leu
95

Leu

Ser

Ser

Gly

Val

80

Thr



ile

Tyr

Lys

Glu

145

Phe

Gin

Ser

Gly

Ser
225

Ser

Ala

Arg

130

Gin

Tyr

Ser

Thr

Lys

210

Pro

Ser

Ser

115

Thr

Leu

Pro

Gly

Tyr

195

His

Vai

Leu

100

Ser

Val

Lys

Arg

Asn

180

Ser

Lys

Thr

Glu

Prao

Ala

Ser

Glu

165

Ser

Ley

Val

Lys

Ser

Trp

Ala

Gly

150

Ala

Gin

Ser

Tyt

Ser
230

Glu Asp Phe
105

Thr Phe Gly
120

Pro Ser Val
135

Thr Ala Ser

Lys Val Gin

Glu Ser Val
185

Ser Thr Leu
200

Ata Cys Glu
215

Phe Asn Arg

191/200

Val

Gly

Phe

Val

Trp

170

Thr

Thr

Val

Giy

Asp

Gly

fle

Val

165

Lvs

Glu

lLeu

Thr

Glu
235

Tyr

Thr

Phe

140

Cys

Vai

Glin

Ser

His

220

Cys

Tyr Cys
110

Lys Leu
125

Pro Pro

LLeu Leu

Asp Asn

Asp Ser
190

Lys Ala
205

Gln Gly

l.eu

Glu

Ser

Asn

Ala

175

Lys

Asp

Leu

Gin

Asp

Asn

160

Leu

Asp

Tyr

Ser



210> 148
<211> 486
<212> DNA

<213> Mus musculus

<400> 148
atggagacege tooctgoctc tigggtettg

caggcagtta tcagcacaac cgtgaiccea

tgtacopect tagticagat ggaagacgat

tgtagttetg acatggacgg ctactgetitg

agagapgaaat tctgecagatg igaagigesc

ctasctegttc accaaccoit gagcaaagaa

ctegttictca tcataaccge tggatgeata

aanagtaaaa aatcgaggga ggaatatgag

caggte

210> 149

211> 492

<212> DNA

{213> Macaca fascicularis

<400> 149

192/200

acgetegctit gtetaggtic

tcatzecatce caggagaate

cococecgtgtoe cleaagtgea

catggccagt geatctaceot

tacactggtc tgcgatetga

tacgttgegt toacagtgat

tactatttet gecagatggtia

agagtgacct caggggacec

ccaccttcta

cgaggataac

gattacaaag

getggacatg

gecacticttit

tetcatttic

caaaaatcga

agtgctgeca

atggagatee Tolctgccege aagggiceet gegetectee totgccigge titccatett

ctacaggcag toctcagtac aactgtgatt ccatcatgta teccaggaga gtocagigat

aactgcacag ctttagittca gacagaagac aatccacgitg tggctcaagt gicaataaca

60

120

180

240

300

360

420

480

486

80

120

180



193/200

aagtgtaact ctgacatgaa tggetacigt ttgcatggac agitgeatcta cotggiggac 240
atgagicaaa attactgcag gtpigaagteg gettatactg gtgtoogatg tgaacattic 300
tatttaaccg tocaccaace tttaageaaa gaatatgtgg citigaccgt gattcttatt 360
atttigtttc ttatcatagt tgtoggticc acatattatt totecagatg gtacaggaat 420
cgaaaaagta aagaaccaaa gaaggaatat gagagagtta ccotcagggga tccagagttg 480
cogeaagtet ga 497
<210> 180

211> 342

{212> PRT

{213> Mus musculus

<400> 150

Met Giu Thr Leu Pro Ala Ser Trp Val Leu Thr Leu leu Cys Leu Gly

1 5 10 15

Ser His Leu Leu GIn Ala Val 1le Ser Thr Thr Val lle Pro Ser Cys
20 25 30

tle Pro Gly Glu Ser Glu Asp Asn Cys Thr Ala Leu Val Gin Net Glu
35 40 45

Asp Asp Pro Arg Yal Ala GIn Va! Gln lle Thr Lys Cys Ser Ser Asp
50 55 60



et

65

Are

Glu

Gly

Leu

Val

145

Val

Yal

Ser

Asp

Glu

His

Pro

Leu

130

Leu

Ser

Gy

Thr

Gly

Lys

Phe

Thr

115

Gly

Met

Glu

Val

Leu

195

Tyr

Phe

Phe

100

lte

Gly

le

Asp

His

180

Arg

Cys

Cys

85

Leu

Lys

Pro

Ser

Asp

165

Thr

Val

leu

70

Arg

Thr

Pro

Ser

Leu

150

Pro

Ala

Val

His

Cys

Val

Cys

Val

135

Ser

Asp

Gln

Ser

Gly

Giu

His

Pro

120

Phe

Pro

Val

Thr

Ala
200

Gin

Val

Gin

105

Pro

ile

te

Gin

Gin

185

Leu

194/200

Cys

Gly

90

Pro

Cys

Phe

Val

ile

170

Thr

Pro

Ie

75

Tyr

Leu

Lys

Pro

Thr

155

Ser

His

lle

Tyr

Thr

Ser

Cvys

Pro

140

Cvs

Trp

Arg

Gin

Leu

Gly

Lys

Pro

125

Lys

Val

Phe

Glu

His
205

Val

Leu

Glu

110

Ala

ie

Val

VYal

Asp
190

Asp

Arg

95

Tyr

Pro

Lys

Val

Asn

175

Tyr

Asp

Met

80

Cys

Val

Asn

Asp

Asp

160

Asn

Asn

Trp



Wet

Ala

2725

Pro

Gin

Tvr

Thr

feu

305

Ser

Ser

Ser

210

Pro

Gin

Val

Val

Glu

290

Arg

Val

Arg

Gly

lle

Val

Thr

Glu

275

Pro

Val

Val

Thr

Lys Glu

Glu Arg

Tyr Vat
245

Leu Thr
260

Trp Thr

V¥al Leu

Glu Lys

His Glu

325

Pro Gly
340

Phe

Thr

230

Leu

Cys

Asn

Asp

Lys

310

Gly

Lys

Lys

215

fle

Pro

Met

Asn

Ser

295

Asn

lLeu

Cys

Ser

Pro

Val

Gly

280

Asp

Trp

His

Lys

Lys

Pro

Thr

265

Lys

Gly

Val

Asn

195/200

Val

Pro

Glu

250

Asp

Thr

Ser

Glu

His
330

Asn

Lys

235

Glu

Pha

Glu

Tyr

Arg

315

His

Asn

220

Gly

Glu

Het

Leu

Phe

300

Asn

Thr

Lys

Ser

Met

Pro

Asn

285

Met

Ser

Thr

Asp

Val

Thr

Glu

270

Tyr

Tyr

Tyr

Lys

Leu

Arg

Lys

255

Asp

fys

Ser

Ser

Ser

335

Prao

Ala

240

Lys

ile

Asn

Lys

Cys

320

Phe



<2107
2110
{2127
213>
<4007
Met Glu

1

Gly Phe

Cvs lle

Glu Asp
5G

Asp Met
65

WMet Ser

Cys Giu

151
343
PRT

Macaca fTascicularis

151

Met Leu

His [Leu
20

Pro Gly

35

Asn Pro

Asn Gly

Gin Asn

His Phe
100

Ser

Leu

Glu

Arg

Tyr

Tyr

85

Tyr

Ala

Gin

Ser

Vat

Cys

70

Cys

Leu

Gly

Ala

Ser

Ala

b5

Leu

Arg

Thr

Arg

Vali

Asp

40

Gln

His

Cys

Val

Val

leu

25

Asn

Val

Gly

His
105

186/200

Pro

10

Ser

Cys

Ser

Gln

Val

80

GIn

Ala Leu Leu Leu

Thr Thir Val lle
30

Thr Ala leu Val
45

Ile Thr Lys Cvs
60

Cys lle Tyr Leu
75

Gly Tyr Thr Gly

Pro Leu Ser lLys

110

Cys
15

Pro

Glin

Asn

Vai

VYal

85

Glu

Leu

Ser

Thr

Ser

Asp

80

Arg

Tyr



Val

Asn

Asp

145

Asp

Asn

Asn

Trp

Pro

225

Ala

Gly

leu

130

Val

Val

Val

Ser

Met

210

Ala

Pro

Pro

115

Leu

Leu

Ser

Glu

Thr

185

Ser

Pro

Gin

Thr

Gly

Met

Glu

Val

180

Leu

Gly

ile

Val

fie

Gly

1le

Asp

165

His

Arg

Lys

Tyr
245

Lys

Pro

Ser

150

Asp

Thr

Val

Glu

Arg

230

Val

Pro

Ser

135

Lau

Pro

Ala

Val

Phea

2156

Thr

Leu

Cys

120

Val

Ser

Asp

Gln

Ser

200

Lys

ile

Pro

Pro

Phe

Pro

Val

Thr

18b

Ala

Cys

Ser

Pro

197/200

Pro

lle

tle

Gin

170

ain

Leu

lys

Lys

Pro
250

Cys

Phe

Val

155

lie

Thr

Pro

Val

Pro

235

Glu

Lys

Pro

140

Thr

Ser

His

Ile

Asn

220

Lys

Glu

Cys

125

Pro

Cvs

Trp

Arg

Gin

205

Asn

Gly

Glu

Pro Ala

Lys lie

Val Val

Phe Val

175

Giu Asp

150

His Gin

Lys Asp

Ser Val

Met Thr
255

Pro

Lys

Val

160

Asn

Tyr

Asp

lLeu

Arg

240

Lys



Lys

e

Asn

Lys

305

Cvys

Phe

Gln Val Thr
260

Tyr Val Glu
275

Thr Giu Pro
290

Leu Arg Val

Ser Val Val

Ser Arg Thr
340

210> 152
211> 275
<212> PRT

213>

{2200

223>

<400> 152

fey

Tro

Vai

Ghu

His

325

Pro

Artificiai

Thr

Thr

Leu

Lys

310

Glu

Gly

Cys

Asn

Asp

295

Lys

Gly

Lys

Met

Asn

280

Ser

Asn

Leu

Val

265

Gly

Asp

Trp

His

198/200

Tht

Lys

Gly

Val

Asn
330

Asp Phe

Thr Glu

Ser Tyr
300

Glu Arg
315

His His

Met Pro
270

Leu Asn

285

Phe Met

Asn Ser

Thr Thr

An artificially synthesized peptide sequence

Glu Asp

Tyr Lys

Tyr Ser

Tyr Ser

320

Lys Ser
335

Met Ser Pro Ile Leu Gly Tyr Trp Lys lle Lys Gly Leu Val Gin Pro

1

5

10

15



Thr

Tyr

Gly

Leu

85

Met

Gly

Lys

Met

Gly
145

Arg

Glu

Leu

50

Thr

Leu

Ala

Asp

Leu

130

Asp

Leu

Arg

35

Glu

Gin

Gly

Vat

Phe

115

Lys

His

Leu

20

Asp

Phe

Ser

Gly

Leu

100

Glu

Met

Val

Leu

Glu

Pro

Met

Cys

85

Asp

Thr

Phe

Thr

Glu

Gly

Asn

Ala

70

Pro

le

Leu

Glu

His
150

Tyr

Asp

feu

b5

fte

tvs

Arg

lys

Asp

135

Pro

Leu

Lys

40

Pro

le

Glu

Tyr

Val

120

Arg

Asp

Glu

25

Trp

Tyr

Arg

Arg

Gly

105

Asp

Leu

Phe

199/200

Qlu

Arg

Tyr

Tyr

Ala

90

Yal

FPhe

Cys

Met

Lys Tyr

Asn Lys

{le Asp
60

Ite Ala
15

Glu Hle

Ser Arg

leu Ser

His Lys

140

Leu Tyr
155

Glu

lys

45

Gly

Asp

Ser

Ie

Lys

125

Thr

Asp

Giu

30

Phe

Asp

Lys

Mat

Ala

110

Leu

Tyr

Ala

His

Glu

Val

His

Leu

95

Tyr

Pro

Leu

Leu

feu

Leu

Lvs

Asn

80

Glu

Ser

Glu

Asn

Asp
160



Val

Yal

l.eu

Thr

Gly

225

Glu

Arg

His

Val

Cys

Lys

Phe

210

Ser

Ser

Val

His

iau

Phe

Ser

195

Gly

Ala

Ser

Ala

His
275

Tyr

Lys

180

Ser

Gly

Val

Asp

Gin
260

Met

165

Lys

Lys

Gly

Leu

Asn
245

Val

Asp

Arg

Tyr

Asp

Ser

230

Cys

Ser

Pro

lie

lie

His

215

Thr

Thr

e

et

Glu

Ala

200

Pro

Thr

Ala

Thr

Cys

Ala

185

Trp

Pro

Val

Leu

Lys
265

200/200

Leu

t70

ile

Pro

Lys

lle

Vali
250

Cys

Asp

Pro

Leu

Ser

Pro

235

Gin

Gly

Ala

Gin

Gin

Asp

220

Ser

Thr

Ser

Phe

tie

Giy

206

Leu

Cvys

Glu

Thr

Pro

Asp

180

Trp

Val

lle

Asp

His
270

Lys

175

Lys

“Gin

Pro

Pro

Asn

255

His

teu

Tyr

Ala

Arg

Gly

240

Pro

His



