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100

Phe

Met

Ser

20

Tyr

aca
Thr

gat
Asp
gh

gEE
Giy

Val

The

ile

Gin

59

gat
Asp
70

tat
Ty

200
Thr

Tyr

Gin

Thr

Gin

tte act
Phe Thr

the tgt
Phe Cvs

aag otg
lvs Leu

Met Leuy
~1Q

Ser His

Cys Lys

iys Pro
4D

ctc
Leu

cag
Gin

gaa
Glu
105

Leu

lys

Alg
25

ace
Thr

caa
Gin
4]

ata

e

Trp

Phe
i0

Ser

Gin

att agc 288
ile Ser
75

tat agc 336
Tyr Ser

aaa 381
lvs

Leu Ser

Met Ser

Gin Asp

Ser Pro



60

Lys Leu Leu lle Tyr Trp Ala Ser Thr Arg His Thr Gly Val Pro Asp
45 : 50 55 60

Arg Phe Thr Gly Ser Gly Ser Giy Thr Asp Phe Thr Leu Thr lle Ser
65 70 75

Asn Val Glin Ser Glu Asp Leu Ala Asp Tyr Phe Gys Gin Gln Tyr Sar
80 85 1y}

Ser Tyr Pro Jyr Thr Phe Gly Gly Gly Thr Lys Leu Giu ile Lys
85 160 105

{2107 50

211> 1401

<{212> DNA

213> Artificial

{2207
228> An artificially synthesized nucieotide seguence

{220
<221> {DS
222> (1).. (1388)

{220y
<221> sig_peptide
222> (1).. {54)

<2205
<221> mat_peptide
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<400> 50
aga gtg ote

atg
et

ctg

Leu

'tct
Ser
15

gag
Gilu

tot

Ser

tteo
Phe

tac
Tyr
4

gEa
Gly

Arg

tot

Ser

cag
Gin

= gat

Asp

tee
Trp

e

[

Ley

tie
Phe
80

tegt

Cvs

ace
Thr

Va |

gat
Asp

fct

Ser

iast
Tyr

ate
Met

otg

Leu

goa
Ala

tca
Ser

Leu

-15

gte
Val

ctg

Leu

ECC
Ale

EZC
Gly
50

agt

Ser

cag
8ln

aga
Arg

gte

Val

att

cag
Gin

teo

Ser

teg
Trp
35

tac

Tyr

cega
Arg

ttg
Leu

tot

Ser

acoc
Thr

ctt

Leu

ctt

Leu

cte
lLeu
20

aac

Asn

ata

[le

aat

Asn

Coo
Pro
100

gtc
Val

ttg
Leu

cag
Gin

ass
Thr

tgg
Trp

ags
Ser

Ser

tot

Ser

cct

Pro

tee

Ser

tgg

Trp |

E2E
Glu

tgo
Cys

ate

Ie

tac
Tyr

atc
fla
76

gtE
VYai

tac

Tyr

toa

Sar

act
Thr

CEE
Arp

agt
Sar
55

aet
Thr

act
Thr

tat
Tyr

el
Ala

61

tte

Phe

EEa
Gly

gts
Val

cag
Glin
40

get
By

CEa
Arg

act
Thr

got
Ala

tce

Ser

aca
Thr

cot

Pro

act
Thr
25

a2ge
Saer

gac

Asp

gag
Giu

atg
et
1058

ass
Thr

goo tti cot

Ala

EEC
Gly
10

ggc
Gily

oca
Pro

act
Thr

gac
Asp
a0

gac
Asp

aag
Lvs

Phe

oty
Leu

teac

Tyr

gga

ago

Ser

too
Ser
75

aca
Tht

tac
Tyr

EEC
Gly

Pro

gte

Val

toca

Ser i

tac
Tyr
860

aag

Lys

266
Ala

tez
Trp

coa

Pro

get
Gly

aga

Lys

atc

aaa
Lys
45

280

Asn

240

Asn

aca
Thr

gt
Giy

teg

atec

ile

get

Pro

ace
Thr
30

cca

Pro

cag
Gin

tat
Tyr

taa
gin
110

gte

Ser Vai

48

86

144

192

240

288

336

384

432



tte

Phe

cte
Lou

tee

Trp

cta
Lau
175

teco

Ser

fTere)
Pro

aaa

Lys

CGE

Pro

tco
Sar

BEC
Gy

aag.

Asn
160

cag
Gin

age
Ser

ags

Ser

act
Thr

tea
Ser
240

CEBE
Arg

CtE
Lau

ten
Cvs

145.

toa

Ser

teco

Ser

agc

Ser

aac

Asn

cac
His
275

Vali

acec
The

gca
Ala
130

cte
feu

BEGC
Gly

teca

Ser

ttg
Leu

acc
Thr
210

aca
Thr

tie
Phe

oot

Pro

115

GGG

Fro

gte
Val

fi{e1a)
Ala

gga
Gly

gge
Gly
1485

g2ag
Lys

tgc
Cys

gag
Glu

oo
Ser

aag
Lys

sig
Leu

¢t

Leu

too

Sar

gac

Asp

aco
Thr
165

tac

Tyr

180

acc
Thr

gte
Val

coa
Pro

tto
Phe

gto
Vat

cag
Gin

gac

Asp

GCE

Pro

600
Pro
245

aca
Thr

aaE
Lys

Tac
Tyr
150

280

Ser

T
Ser

ace
Thr

aag

Lvs

tge

230

ciéa

Pro

tEC
vs

280
Ser
135

The
Phe

-EEG
Gly

¢to
Leu

tac

Tyr

aaa
Lys
215

cGa
Pro

aaa

Lys

gte
Val

62 -

120

aco
Thr

GGG

Pro

gty
Val

BEG
Sar

atc
ile
200

Ett

Val

goa
Ala

coo
Pro

gig
Val

tet
Ser

gaa
Glu

GEC
His

ags
Ser
185

tESC

Cys

Eag
Glu

coct

Pro

aag
iys

gte
Val

ggg
Giy

GGCE

Pro

ace
Thr
170

aac

Asn

GGG

Pro

gaa
Glu

gac
Asp
250

Eac

Asp

gEC
Gly

gty
Val
155

tte
Phe

gtg
Val

gtg
Val

aaa

Lvs

ot
Ley
235

ace

The

gtg
Val

aca
Thr
140

AcE
Thr

GGE

Pro

ace
Thr

aat
Asnh

Tot
Ser
220

cLE

Leu

cto
Leu

ago
Sar

125

gcg

Ala

gte
Vai

got

Ala

gte

Val

cac
His
205

EZg
Gly

atg
Met

cac
His

goe
Ala

TCEg
Ser

gte
Vai

Celete]
Pro
1850

aag

Lys

i gac

Asp

gge
Gily

aic

e

gaa
Glu

480

528

h78

624

672

726

768

816

864



255

280

Asp P

aat

Asn

. gtg
Val

gag
Glu

aaa
Lys
335

ace
Thr

acc
Thr

gag
Glu

cte
Leu

cot

gce

Ala

gte
Val

tac
Tyr
320

act
Thr

ctg
et

Tgc
Cvs

age

Ser

gac

Asp

gag
Giu

aag

Lys.

HEC
Ser
305

aag
Lys

ato

ile

CCo

Pro

otg
feu

aat
Asn
385

teo
Ser

aca
Thr
200

gt

Val| L

tgo
Cys

tcc
Ser

cca

Pro

gte
Val
370

EEE
Giy

gac
Asp

8ag

215

aag

Lys

ctc

adg

Lys

aaa
Lys

too
Ser
385

aaa

Lvs

cag
gin

BEC
Gly

260

tte
Phe

CGE

Pro

acc
Thr

gic
Val

gco
Ala
340

CEE
Are

gEC
Gly

coE
Pro

tce

Ser

gac

Asn

CEE
Arg

gtc
Val

tgeg
Trp

gag
Glu

cte
Leu

- 310

teco.

Ser
325

aaa

Lvs

gat
Asp

tits
Phe

gag
Giu

tte
Phe

aag

Asn

gge
Gly

gag
Giu

tat
Tyr

aac
Asn
360

tto
Phe

tac
Ty

Eag
Giu
285

cac
His

aga

Lys

cag
Ein

ctg
feu

coe
Pro
375

aag

Asn

oto
Leu

63

gtg
Val
280

oag
Gin

cag
Gin

Gee

Pra

ace
Thr
3680

2gs

Ser

tac

Tyr

tac

Tyr

265

gac

Asp

tao
Tyr

gac
Asp

ctce

Leu

cga
Arg
345

a8g

Lys

gac

Asp

aag

Lys

AEC
Ser

EgC
Gly

aac

Asn

tEE
Trp

coa
Pro
330

gaa
Glu

aac

Asn

atc
e

aco

Thr

aag
Lys

ags
Ser

oty
Leu
3156

gCo
Ala

cca
Pro

cag
Gin

EGC
Ala

Eag
Gly

acg
Thr
300

aat

Asn

coe
Pro

cag
Gin

gte
Val

gtg
Val
380

cot

Fro

aco
Thr

gte

Yal
285

tac

Tyr

EEG
Gy

gte
Val

age
Ser
365

Eag
Glu

CCe

Pro

gte
VYal

270

cat
His

cet
Arg

aag
Lvs

EaEg
Glu

tac
Tyr
350

oty

Leu

tee
Tro

gtg

Val

gac

Asp

912

860

1008

1056

1104

1152

1200

1248

1286
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400 405 410

aap apgc agg tgeg cag cag gegg aac gtc tic teca tge tooc gty aty cat
ive Ser Arg Trp Gin Gin Givy Asn Val Phe Ser Uys Ser Vai Het His
415 420 425 ‘ 430

gag pot ctg cac aac cac tac acg oeE aag agc ctec too oty tet ccp
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211> 466
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Met Arg Vail ieu lle Leu Leu Trp Leu Phe Thr Ala Phe Pro Gly lle

-15 —-10 -5

Leu Ser Asp Val Gin Leu Gln Glu Ser Gly Pro Gly Leu Val Lys Pro
-1 1 5 10

Ser Gin Ser bLeu 8er Leu Thr Cys Thr Val Thr Gly Tyr Ser |le Thr
15 20 25 30

1344
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1401



Ser

Gl

Ser

Phe

Tyr

95

Gly

Phe

Leu

Trp

Asp

Tro

Leu

Phe

80

Cvs

Thr

Pro

Asn
160

Tyr

Met

Lys

&5

Leu

Ala

Ser

Leu

Cys

145

Ser

Ala

Gly

50

Ser

{_:‘ain

Arg

Val

Ala

130

Leu

Gly

iro

35

Tyr

Arg

Leu

Ser

Thr

115

Pro

Val

Akla

Asn

e

e

Asn

Pro

100

Val

Sar

Lys

Leu

Trp

Ser

Ser

Ser

85

Pro

Ser

Ser

Asp

Thr
165

ile

Tyr

70

Val

Tyr

Ser

Lvs

Tyr

150

Ser

Arg

Ser

55

Thr

Thr

Tyr

Ser
135

Phe

Gly

65

Gin

40

Gly

Arg

Thr

Afa

Ser

126

Thr

Bro

‘Val

Phe

Ser

Asp

Glu

Met

105

Thr

Ser

Glu

His

Pro

Thr

Thr

Asp

90

Asp

Lys

Gily

Pro

Thr
170

Giy

Ser

Ser

75

The

Tyr

Gily

Gly

Val

155

Phe

Asn

Tvr

60

iys

Trp

Pro

Thr

140

Thr

Pro

Lys

4h

Asn

Asn

Thr

Ser

125

Ala

Val

Ala

l.eu

Pro

Gin

Tyr

Gln

110

Val

Ala

Ser

Val



Leu

175

Ser

Pro

Lys

Pro

Ser

255

Asp

Asn

Val

Gln

Ser

Ser

Thr

Ser

240

Arg

Fro

Ala

Yal

Ser

Ser

Asn

His

225

Val

Thr

Lvs

Ser
305

Ser

Leu

Thr

210

Thr

Phe

Pro

Val

Thy

290

Vali

Gly

Giy

185

Lys

Oye

feu

Giu

L.ys

275

Lys

feu

Leu

180

Thr

Val

Pro

Phe

Val

260

Phe

Pro

Thr

Tyr Ser

Gin Thr

Asp Lvs

Pro Ovs

230

Pro Pro

245

Thr Cys

Asn Trp

Arg Glu

Val Lau
310

Ley

Tyr

Lys

215

Pro

Lys

Val

Tyr

Glu

295

His

66

Ser

[le

200

Val

Ala

Pro

Yal

Yal

280

Gin

Ser

185

Cvs

Giu

Pra

Lvs

Val

265

Asp

Tyr

Asp

Val

Asn

Pro

&lu

Asp

250

Asp

Gly

Asn

Trp

Val

Val

Lys

Leu

235

Thr

Vali

Vai

Ser

Leu
315

Thr

Asn

Ser

220

Leu

Leu

Ser

Glu

Thr

300

Asn

Val

His

205

Cys

Gly

Met

His

Val

285

Tyr

Gly

Pro

180

Lys

Asp

Gly

Giu

270

His

Arg

Lvs



Giu

Lys

335

The

Thr

Giu

lLeu

Lys

415

Gly

Tyr Lvys
320

Thr tle

Leu Pro

Cys Leu

Ser Asn
385

Asp Ser

400

Ser Arg

Ala teu

Lvs

Cys

Ser

Pro

Yal

370

Asp

Trp

His

Lys Val

Lvs Ala
340

Ser Arg
3565

fvs Gly

Gln Pro

Giy Ser

Gin @ln

420

Asn His
435

Ser

325

iys

Asp

Phe

Giu

Phe

405

Giy

Tyr

Asn

iy

Glu

Tyr

Asn

380

Phe

Asn

Thr

Lys

Gin

Leu

Pro

375

Asn

Leu

Val

Gin

67

Ala leu

Pro Arg
345

Thr Lys
360

Ser Asp

Tvr Lvs

Tyr Ser

Phe Ser

425

lys Ser
440

Pro

330

Glu

Asn

I {e

Thr

Lys

414

Cvs

Leu

Ala Pro ile Biu

Pro Gin

Gin Val

380

Thr Pro

L.eu Thr

Ser Val

Ser Leu

Val

Ser

365

Glu

Pro

Val

Met

Ser
445

Tyr

350

Leu

Tro

Val

Asp

His
430

Pra



210> 52

211>
212>
213>

220>

Artifictal

68

{223> An artificizally synthesized nuclectide seguence

(220>

{221> (DS

222> {1).. (702)

220>

221> sig _peptide

222> (1).. (60)

{2205

{221> mat_peptide

222> (B1).. (702)

{400> 52

atg gag aca cat tot

Met Glu Thr His Ser

-20

get gtt gEs gga gac

Gty Val Giu Gly Asp

-1 1

aca toe.gta gEa gac

Thr Ser Val Gly Asp
15

gtg gegt act got gia

cag gte tit
Gin Val Phe
~15

att gty atg

[{e Val #et

ageg gtoc ago
Arg Val Ser
20

goo teEg tat

gta

caa

tagc
Tyr

cag
Gin

aceo
Thr

cag

atg
Met
~10

tet

Ser

tes
Cys

aaa

tig
Leu

Gac
His

agag

Lys

cia

ctg
Leu

aaa

Lys

ECG
Ala
25

EEE

tgg tig tot
Trp Leu Ser
-5

ttc atg teco
Phe Met Ser
10

agtl cag gat

Ser Gln Asp

caa tet cot

48

06

144

1892



Vali

aaa
ivs
45

CEG

Arg

zat
Asn

ago
Ser

act
Thr

ttg
Leu
12h

GGG

Pro

ggt
Gly

fac

ttc
Phe

gle
Val

gtg
Val
110

aga

Lys

aga

Arg

aac

Asn

agc

Thr

ctg

Leu

aca
Thr

Cag
Gin

ot

Pro
a5

gct

tot

Ser

gag
Giu

ioe

Ser

cte

Aia

att

Fe

EEG
Gly

tect
Ser
80

cto

Leu

gca
Ala

EEa
Gly

ECG
Afa

cag
Gin
160

agc

Val

agt
Ser
6b

gaa

Glu

acg
Thr

act
Thr

aaa
Lvs
145

gag
Glu

agoe

BEga
Giy

gac
Asp

tot
Ser

EGC
Ala
130

gta
Val

agy
Ser

acoe

Trp
356

geca
Ala

tot

Ser

tie
leu

EEt
Gly

gte
Val
115

tot

Ser

cag
Gin

gte
Vai

ctg

Tyr

BEE
Gly

goa
Afa

got
Ala
100

tio

Phe

gtt
Val

teg
Trp

asa
Thr

acg

Gin

aca
Thr

gat
Asp
85

atec
He

gte
Vai

aag
Lys

gag
Glu
165

ctg

69

Gin

Cgg
Arg

gat
Asp
70

tat
Tyr

tte
he

teo
Cys

gtg
Val
150

cag
Gin

aAEC

Lys

cac
His
55

tTto
Phe

Phe

aag
Lys

ccg”

Pro

ctg
leu
135

gat
Asp

gac
Asp

aaa

Pro
40

a0t

Thr

act
Thr

tet
Cvys

coa
Pro
120

ctg
leu

286

Asn

2gG
Ser

gca

Gly

gga
Gly

ctc

Leu

Cag
Gin

Eag
Glu
108

tct
Ser

aat
Asn

gGC
Ala

aag
Lys

gac

Gin

aGC
Thr

caa
Gin
80

cig

Leu

gat
ASp

aac

Asn

cto

feu

gac
Asp
170

tac

Ser

att
ile

75
tat

Tyr

asa

Lvs

gag
Giu

tic
Phe

caa
Gin
185

agc

Ser

gag

Pro

agc

Ser

oga
Arg

cag
gin

tat
Tyr
140

tce
Ser

aco
Thr

aag

288

336

384

432

480

528

576

624



Tyr Ser Leu Ser Ser Thr Leu

175

cac asa gte tac goo tege gaa
Mis Lvs Val Tyr Ala Cys Glu

180

195

gtc aca aeg age tic aac agg
Yal Thr Lvs Ser Phe Asn Arg

205

2107
211>
Q212>
{213

<220>
223>

<4007

210

53
234
PRT

ArtiTicial

Synthetic Construct

53

Met Glu Thr His Ser Gin Val

~20

-18

iy Yal Glu Gly Asp lie Val

-1 1

Thr Ser Val Siv Asp Arg Val

15

Val Gly Thr Ala Val Ala Trp

30

35

70

-Thr ieu Ser Lys Ala
180

gtec acc cat cag gge ¢tg age feg ooe 7.

Val Thr His Gln Gly
200

gga gag tgc iag
Gly Gty Cys

Phe Va! Tyr Met Leu
-10

Het Thr &ln Ser His
5

Ser lle Thr Cys Lys
20

Tyr Gln Gln Lys Pro
490

Asp Tyr Glu Lvs
185

Leu Ser Ser Pro

teu Trp Leu Ser
-5

Lys Phe et Ser
10

Ala Ser Gin Asp
Z25

Gly Gin Ser Pro

672

705



Arg

Asn

Sar

Thr

Leu

125

Pro

Gly

Tyr

Leu Leu

Pha Thr

Val GIn

Fyr Pro

85

Val Ala

110

lys Ser

Arg Glu

Asn Ser

Ser Leu
175

fle

Gly

Ser
30

Lau

Ala

Gin
160

Ser

Tyr Frp
5O

Ser Gly

65

Giu Asp

Thr Phe

Pro Ser

Thr Ala

130

Lvsg Val
145

Glu Ser

Ser Thr

Ala Ser

Ser Gly

Leu Ala

Gly Ala

160

Val Phe
116

Ser Vai

Gin Trp

VYal Thr

iau Thr
180

Thr

Thr

Asp

85

Gly

lie

Val

Lys

Giu

165

Leu

71

Arg His

85

Asp Phe
70

Tyr Phe

Thr Lys

Phe Pro

Cys Leu

136

Val Asp
150

Gin Asp

Ser Lys

Thr

Thr

Cvs

Leu

Pro

120

Lau

Asn

Ser

Ala

Giy

Leu

Gin

Glu

105

Ser

Asn

Ala

Lys

Asp
185

Vai

The

Gin

80

Leu

Asp

Asn

Leu

Asp

170

Tyr

Pro

75

Tyr

Lys

Giu

Phe

Gln

155

Sér

Glu

Asp

60

Ser

Ser

Arg

Gin

Tyr

140

Ser

Thr

Lys



12

His Lvs Val Tyr Ala Cys Glu Val Thr His Gin Gly Leu Ser Ser Pro
180 185 200

Val Thr Lys Ser Pne Asn Arg Gly Glu Cys
205 210

210> 54

211y 1407
<212> DNA

{213> Artificial

{2207

223> An artificially svnthesized nucleotide setuence

{2200
221> CDS
222> (13 .. (1404)

{2200
221> sig_peptide
22> ()., (67

{2207
<221> mat_peptide
222> (BB).. (1404)

{400> 54
atg gga tgp ago tee gte Tt otc Tic otc ctg tea gge act goa ggt 48
Met Giy Trp Ser Trp Val Phe Leu Phe Leu Leu Ser Gly Thr Ala Gly

=15 -10 -5



gto
Vali

cot
Pro
15

aco
Thr

gag
Gy

gZaE
Glu

act
Thr

tat
Tyr
85

BEC
Gly

ioE

Sar

cac
His

EgE
Gly

ageo
Ser

teg
Trp

aag

Lys

ECC
Ala
80

TG

Phe

goa
Ala

gtc
Val

tgo
Cvs

got
Ala

tac
Tyr

att

fie

ttc
Phe
65

tac

Tyr

tgt
Cys

EEE
Gly

tie
Phe

cag
Gin

tca

Ser

tgg
Trp

Eca
Ala
50

aag

Lvs

atg
Met

goa
Ala

860
Thr

oo
Pro
130

gte
Val

gte
Val

att

lie

agg
Arg

gEG
Gy

cag
Giin

aga
Arg

acg
Thr
115

ctg
Leu

cag
Gin

aag
Lys
20

cas
His

att

lie

aag
fys

ctc
Leu

tac
Tyr
100

gic

Val

gea
Ala

octg
Leu

octe
Leu

teg

Trp

tat
Tvr

gCG
Ala

dEC -

Ser
85

et

Pro

acs
Thr

CCo

Pro

aag

Lys

too

Ser

zta
Yal

oot

Pro

aca
Thr
70

aoiG
Thr

gte
Val

teo

Ser

cag
Gin

aga

Lys

cte
Leu

cctle

feu

1ac
Tyr

tee

Ser

tee
Ser
135

73

tot

Ser

asg

s Lys

cag
Gin
40

act
Thr

act
Thr

aaa

Lys

gas

Asp

toa
Sser
120

aag

Lys

gga
Gly

act
Thr
25

age

Arg

gzt
Gly

gea
Ala

tet

Ser

teg
Trp
105

ECE

Ala

agC
Ser

got
Aln
10

tot

Ser

tot
Ser

agt
Ser

gac

Asp

tac
Tyr

too
Ser

860
Thr

gag
Glu

EEa
Gly

Ega
Gly

act
Thr

aaa
Lvs
75

itec
Phe

acoc
Thr

et
Ser

ctg
Leau

tac
Tyr

GAE
Gin

tac
Tyr
60

tco
Ser

tot

Ser

gat
Asp

agg
Lys

gEE
Gly
140

gte
Val

ato
ite

BEG
Gy
4h

tao
Tyr

too

Sar'

BtC
Val

EEG
Gly
125

EEC
Giy

agg
Arg

tto
Phe
30

et

leu

aat

Asn

aEC
Ser

gto
Val

tee
irp
110

cGa

Pro

aca
Thr

96

144

192

240

288

336

384

480



ECE
Alg

gtg
Val

gl
Ala
175

gtg
Val

sac
His

tgt
Cys

gee
Gly

ate
Met
255

tas
His

ECG
Ala

tog
Ser
160

gte

Yal

CGo

Pro

aag
Lvs

Eas

Asp

Eg2
Giy
240

ato

gaa
Glu

ohg
ieu
145

tee
Trp

ota

Leu

toe

Ser

coe
Pro

gaa
Lys
225

CGE

Bro

gac

Asp

EEC
Gly

asc
Asn

cag
Gin

ago
Ser

380
Ser
210

act

Thr

toa
Ser

CEE
Arp

oot

Pro

tge
Cvs

tea

Ser

too

Ser

ago
Ser
185

280

Asn

cac

His

gte
Val

ace
Thi

gag
Giu
275

ctg
feu

EEC
Giy

fca
Ser
180

tig
Leu

ace
Thr

aca
Thr

Tt
Phe

cot
Pro
260

gto
Val

Eic
Val

gon
Ale
165

EE2
Gy

EEC
Gy

aag

Lvs

Lys

cto
Leu
245

gag
Glu

ang
Lys

aag
Lys
150

cte
Ley

otc

Lay

BGG
Thr

gtz
Val

cea
Pro
230

tie

Phe

gte
Val

Tto
Phe

gac

Asp

acs
Thy

tac
Tyvr

cag
Gin

gac
Asp
215

GGo

Pro

aca
Thr

aac

Asn

74

tac

Tyr

ape
Ser

toc

Ser

ace
Thr
200

aag
Lys

tee
Cys

cea

Pro

teo
Cys

teg
Trp
280

Ttc
Phe

EEG
Giy

ste
Leu
i85

tac

Tyr

aaa
Lvs

coa

Pro

dda

Lys

etg
Val
265

tac

Ty

oo
Pro

ghe
Vai
170

HED
Ser

ate
fle

Ett
Val

gca
Ala

e
Pro
250

gtg
VEY

gig
Val

gaa
Giu
155

cac
His

age
Ser

tee
Cys

Eag
Glu

oot
Pro
235

sag

Lvs

ElE
Vai

gac

Asp

CCE

Pro

a00
Thr

gig
Val

ags
Asn

ot
Pro
220

gac
Asp

gac

Asp

Egc
Gly

gte
Val

o
Phe

gtg
Val

gig
Val
205

aaa

Lys

cto

Leu

a60
Thr

gte
Val

gtg
Val
285

ace
Thi

Cog
Pro

acoe
Thr
1806

aat

Asn

tet
Ser

ote

Leu

cte

Leu

ago
Ser
270

gag

Gy

528

576

624

672

720

768

816

912



gtg
Yal

tac

Tyr

EEC

Gly

ate

335

gtg
Vali

ago
Ser

EaE
Giu

oG
Pro

gty
Val
415

cat
His

cet
Arg

aag
Lys
320

gag
Glu

tac
Tyr

ctg

Leu

teg
Trp

ETE
Val
400

gac
Asp

aat

Asn

gty
Val
305

gag
Glu

aaa
Lvs

ac0
Thr

ace
Thr

gag
Giu
385

ctg
Leu

aag

Lys

EGe
Ala
280

gt
Val

tac

Tyr

éoc
Thr

ctg

Leu

teo
Cys
370

age
Ser

gac
Asp

AEC

Ser

asg
Lys

age
Ser

aag

Lys

atec
| te

cGe
Pro
355

oty

{eu

aaT
Asn

toes
Ser

agg
irg

aca
Thr

gto
Val

tec
Cvs

tece
Ser
340

cca

Pro

gte

EEE
Giy

gac

Asp

tgg
Tro
420

aag

Lys

ctic

Leu

aag
Lys
325

aaa
Lys

tce

Ser

aea

Lys

cag
Gin

ZEC
Giy
405

cag
Gin

GCE

Pro

860
Thr
310

gto
Vai

gCe
Ala

CEE
Arg

EBG
Gly

CGE
Pro
389

tce
Ser

cag
Gin

CEE
Arg
285

gte

Val

toe
Ser

aaa

Lys

gat
Asp

Eag
Glu

tic
Phae

gee
Giy

75

gag
Glu

ctg
ey

aac
Agn

EEE
Giy

gag
Giu
360

Tyr

aac

Asn

tte
Phe

aac

Asn

gag

cac
His

aaa

Lys

cag
Gin
245

oig
l.eu

s+ e

Pro

aac

Asn

cteo

Leu

ETC
Val
425

cag
Gln

cag
Gln

g60
Ala
330

CCe

Pro

ace
Thr

AEC
Ser

tac

Tyr

tac
Tyr
410

Tic
Phe

tac

Tyr

gac
Asp
315

cte

Leu

cga
Arg

zag
Lvs

aag
Lys
385

age

Ser

tea

Ser

286
Asn
300

teg
Trp

cGd

Pra

gaa
Glu

aac

Asn

ate
e
380

ace
Thr

aag
lys

teo
Cys

age

Ser

ctg
Leu

EGG
Ala

cca

Pro

cag
Gin
385

et

Ala

a0g
Thr

cte

Lauy

toe

Ser

acg
The

aat

Asn

GGG

Pro

cag
Gin
350

gto
Val

E1E
Vali

oot
Pro

ace
Thr

gtg
Val
430

260

1008

1056

1104

1152

1206

1248

1296

1344



76

atg cat gag got otg cac aac cac tac acg cag aag age cte tco cteg
Met His Giu Ala Leu His Asn His Tyr Thr Gin Lys Ser lLeu Ser Leu

435

tot ocg ggt maa tga
Ser Pro Giy Lys
450

210> 55
211> 468
<212> PRI
213> Artificial

{220>
(223> Synthetic Construct

400> 55
Bet Gly Trp Ser Trp Val Phe Leu Phe

-15

Val His Cys Gln Yal Gin Leu Lys Gin
-1 5

Pro Gly Ala Ser Val Lys Leu Ser Cys
15 " 20

Thr Ser Tvr Trp ile His Trp Val Lvs
30 35

Glu Trp lie Ala Arg lle Tyr Pro Gly

440

Lau Leu Ser Gly Thr
-10

Ser Bivy Ala Glu Leu
10

Lys Thr Sar Gly Tyr
25

Gin Arg Ser Gly Gin
40

Thr Gly Ser Thr Tyr

445

Ala Gly

Val Arg

[le Phe

Giy Leu

45

Tyr Asn

1382

1407



glu

Thr

Tyr

Gly

110

Ser

Ala

Val

Ala

Val

Lys

Ala

Pha
95

T
P

Val

Ala

Ser

Val

175

Pro

Phe

Tyr

80

Cvs

Gly

Phe

Leu

Trp

180

et

Ser

Lys

65

Mat

Ala

Pro

Gly

145

Asn

Ser

50

Giy Lvs

Gin Leu

Arg Tvr

=
o

i Yal

116

Leu Ala

v
G
o

Cvs Leu

Ser Gly

Ala

Ser

Pro
100

Thr

Pro

Val

Ala

Ser Ser &ly

Ser Leu

180

Gly

Thr

Ser

85

Thr

Val

Ser

Lys

Leu

165

Lett

The

77

55

leu Thr
70

Leu Lys

Tyr Asp

Ser Ser

Ser Lys

135

Asp Tyr

150

Thr Ser

[vr Ser

Gin Thr

Ala

Trp

120

Ser

Phe

Gy

Leu

Tyr

Asp

Glu

Tyr

105

Thr

Pro

Val

Ser

185

[ e

Lvs

Asp

80

Phe

Ser

His
170

Ser

Cvs

Ser

75

Ser

Asp

Y5

-

Gly

Pro

165

Thr

V¥al

Asn

60

Ser

Ala

Val

Gly

140

Val

Phe

Val

Val

Ser

Vai

Trp

Pro

125

The

Thr

Pro

Thr

Asn



180

His

Cys

gly

Met

His

270

Val

Tyr

Giv

e

Lvs

Asp

Gly

Glu

His

Arg

Lys

Glu

Pro

Lys

Pro

240

Ser

Asp

Asn

Val

Giu

320

Lys

Ser

Thr

225

Ser

Arg

Pro

Ala

Val
305

Tyr

Thr

Asn

210

His

Val

Thr

Gly

fvs

280

Ser

—
b
0

lie

185

Thr

Thr

Phe

Pro

Val

275

Thr

Yal

Cvs

Ser

iys

{ys

Leu

Glu

280

Lvs

Lys

Leu

Lys

Lys

Pro

Phe

245

Val

Phe

Pro

Thr

Val

325

Ala

Asp

Pro

230

Pro

Thr

Asn

Arg

Val

310

Ser

Lys

78

Lys

215

Cys

Pro

Trp

Glu

295

Leu

Asn

Gly

200

Lys Val

Pro Ala

Lvs Pro

Tyr Val

280

Glu BIn

His Gin

Lys Alas

&in Pro

Pro

Lvs
250

Val

Asp

Tyr

Asp

Leu

330

Arg

Pro

Glu

235

Asp

Asp

Gly

Asn

Trp

315

Pro

Glu

fLvs

220

Leu

Thy

Val

Ser

300

Leu

Aiz

Pro

205

Ser

Leu

ieu

Ser

Glu

285

Thr

Asnh

Pro

Gin



Ser

Giy

Pro

Val

Met

430

Ser

335

Tyr

Leu

Trp

Val

Asp

415

His

Pro

{2107
211>
212>
<213

Thr

Glu

Leu

400

Lys

Glu

Gly

56
105
DNA
Artificial

e
42}
j
2
-
Q

Cys Lsu
370

Ser Asn

385

Asp Ser

Ser Arg

Ala Leu

L.ys

ro
355

Vai

Asp

Trp

His
435

340

Ser

Lvs

Gln

gly

Gin

420

Asn

Giy

Pro

Ser

405

Gin

Hig

o
0
he

Phe

Giu

380

Phe

Gly

Tyr

78

Tyr

375

Asn

Phe

Asn

Thr

Leu

360

Pro

Asn

Lau

Val

Gin
440

345

Ser

Tvr

Phe
425

Lys

Lys Asn

Asp lle

Gin

Ala
380

Lys Thr Thr

385

Ser Lys
410

Ser Cvs

Ser Leu

Leu

Ser

Ser

Yal
365

Val

Pro

Val

Leu
445



220>
{2235

2200
221>
(222>

{2200
221>
922>

<2207
{2217
222>

<4007

atg
Met
-20

ECC
Ala

glg
Val

ait

agg
Arg
45

gtt
Vali

too

Ser

act
Thr

Ago

Ser

ctt

Leu

80

An artificially synthesized nucleotide sequence

Chs

(1).. {702)

sig_peptide

(1).. (80)

mat _peptide
(61).. (702}

56
tte
Phe

aga

Arg

cca
Pro
15

aac

Asn

ctc
Leu

aca
Thy

get
Gly

gga
Gly

tas
Tyr

atc
e

cot

Pro

gat
Asp

gat
Asp

cta

Leu

aag
tys

cag
Gin
-15

att

[le

aga

Are

cac
Hi

tat
Tyr
50

att

gte
Val

gte
V¥al

tgg
Trp
35

got
Ala

ctt

Leu

cta
Leu

agt
Ser
20

tat

Tyr

tco

Ser

EEa
Gly

act
Thr

ctt

Leu

caa
ain

cag
Gin

ott

feu

cag
Gin

fce

Ser

caa
Gin

toe

Ser

atg
et

tot
Ser

tge
Cys

aag

[Lys

ate
iie
55

oti

teu

cca

Pro

agg
Arg

tca
Ser
40

1ot

Ser

tic
Phe

EGO
Ala

gECC
Ala
25

cat

His

EEE
Giy

tge
Trp

aco
Thr
i0

agt

Ser

gag
By

atc
fle

att

cteg
Leu

caa
Gin

tot

Ser

CGCG

Pro

toa

Ser

ot
Ser

agt
Sar

cia

Pro

tce
Ser
66

48

96

144

182

240



agg
Arg

agt
Ser

ago
Ser

act
Thr

tte
|.e
125

GGG

Pro

get

Tac

Tyr

cac
His

tto
Phe

gt_g
Val

teg
Trp

gtg
Vai
110

aaa

Lys

aga

Arg

a4ac

Asn

age

Ser

aaa
Lys
190

agt
Sar

EAE
Glu

GGE
Pro
85

gct
Ala

tot

Ser

gag
Giu

tce

Ser

ctec
Leu
175

gte
Val

EEC
Gly

act
Thr
80

cte

Leu

goa
Ala

gga
Giy

geo
Ala

GaE
Gin
160

ZEC

Ser

tac

Tyr

agt
Ser
65

gaa
Glu

acg
Thr

coa

Pro

act
Thr

aaa
Lys
145

Eag
Glu

agc

Ser

gco
Ata

gga
Gly

gat
Asp

tio
Phe

EGC
Ala
130

gta
Vai

agt

Ser

ace
Thr

tge
Cvys

tca

Ser

Tttt
Phe

ggt
Giy

gte
Val
115

et
Ser

Gag
Gin

gte
Val

ctg
Leu

gaa
Glu
185

EEE
Gly

gEa
Gly

got
Ala
100

tto
Phe

grt
Val

tegE
Tro

aca
Thr

acg
Thr
186G

gte
Val

aca
Thr

atg
Met
85

EEE
Gty

ate

fle

gig
Val

azg

Lys

gag
glu
165

ctg

leu

acec
Thr

81

gat
Asp
76

tat
Tyr

ace
Thr

tic
Phe

igc
Cvs

gig
Val
150

cag
Glin

agc

Ser

cat
His

tic
Phe

tic
Phe

azg

Lys

cog

Pro

oty
leu
135

gat
Asp

gac

Asp

aaa

Lys

cag
Gin

act
Thr

tet
Cys

ocig
i.eu

Gcca

otp
Leu

aac

Asn

AEC

Ser

gca
Ala

EEC
Gly
200

cte

Leu

caa
Gin

EAg
Glu
105

tot

Ser

aat

Asn

g0C
Ala

aag

Lys

gac
Asp
185

ctg
Leu

agt
Ser

cag
Gin
80

ctg
Leu

gat
Asp

aac

Asn

cte

Leu

gac
Asp
110

tac

Tyr

agec

Ser

atc
fie
75

agt
Ser

aas
Lys

gag
Glu

tic
Phe

caa
Gin
155

agc

Ser

gag
Glu

tocg
Ser

aac

Asn

aac

Asn

cga
Arg

Gag
Elin

tog
Ser

asce
Thr

aaz

Lys

GGC

Pro

288

336

384

432

480

528

576

624

672



gtc aca aag age Tic aac age gga gag tgc tag

Val The Lvs Ser Phe Asn Arg Gly Glu Cys

205

210>
211>
212>
<213>

{2207
{223>

400>

Met Val Phe Thr Pro Gin lle Leu Gly Lsau

-20

Ala Ser Arg Gly Asp lie Va! Leu Thr Gin

Val Thr Pro Gly Asp Arg Val Ser lLeu Ser

ile Ser Asn Tyr Leu His Trp Tyr Gin &Gln

30

Arg Leu Leu fle Lvs Tyr Ala Ser Gin Ser

45

210

57

234

PRT
Artificial

Svnthetic Construct

57

~15

-1 1

1E

35

50

20

5

et Leu Phe Trp lle
-10

Ser Pro Ala Thr leu
10

Cys Arg Ala Ser &in
25

lys Ser His Giu Ser
40

tle Ser Gly lle Pro
55

Ser

Ser

Ser

Pro

Ser
80

705



Arg

Ser

Ser

Thr

Leu

125

Pro

Gly

Tyr

His

Phe

Val

Trp

Val

110

Lvs

Arg

Asn

Ser

fys
180

Ser

Glu

Pro

95

Ala

Ser

Glu

Ser

[eu

175

Val

Gly

Thr

80

Leu

Ala

Gly

Ala

Gin

160

Ser

Tyr

Ser Gly
85

Glu Asp

Thr Phe

Pro Ser

Thr Ala

130

Lys VYal

145

Glu Ser

Ser Thr

Aig Cys

Ser Gly

Phe Gly

Giv Ala
100

Yal Phe
[RE}

Ser Val

Val Thr

Leu Thr
180

Giu Val
1656

Thr

Met
g5

Gly

[le

Val

Lys

Glu

165

Leu

Thr

83

Asp Phe Thr Leu

10

Tyr Phe

Thr Lys

Phe Pro

Cys Leu

135

Val Asp

150

Gin Asp

Ser Lys

His Gin

Gvs

Leu

Pro

120

Leu

Asn

Ser

Ala

Gly
200

Gin

Glu

105

Ser

Asn

Ala

Lys

Asp

185

Leu

Ser
Gin
80

ieu
Asp
Asn
Lauy
Asp
170

Tvr

Ser

e
75

Ser

Lys

Glu

Phe

Fal

&in

155

Ser

Glu

Ser

Asn

Asn

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro



84

Vail Thr Lys Ser Phe Asn Arg Gly Glu Cvys
208 210

{210> 58

211> 8

{212> PRT

213> Mus musculus

{220>

<221> WISC_FEATURE
222> (1)..(8)
<223> CDR

{400> 58

Ser Asp Tvr Ala Trp Asn
1 5

210> 58

WARD IRV

<212> PRY

<213> Mus musculus

<2207

1 <221> MISC_FEATURE
222> (1).. (7
<223> ODR

<4007 59

Tyr tle Ser Tyr Ser Gly Ser Thr Ser Tyr Asn Pro Ser Leu Lys Ser
1 5 10 15



Arg

210>
211>
212>
213>

<220>
221>
<222
<223>

<4002

Ser Pro Pro Tyr Tyr Ala Met Asp Tyr

1

<2107
{2112
212>
{213>

{2207
221>
{o22>
223>

<400>

60
g
PRT

Mus muscuius

¥1SC_FEATURE
(1..(®
CDR

60

5

61
11
PRT

¥us musculus

MiSC FEATURE
(1y.. (11)
8DR

61

85



86

Lys Ala Ser Gin Asp Vatl Gly Thr Ala Val Ala
1 5 10

210> 82

Q211> 7

212> PRT

213> Mus musculus

<220>

221> MISC_FEATURE
<222> (1)..(7)
<223> CDR

400> 62

Trp Ate Ser Thr Arg His Thr
1 [

210> 63
21> 9
212> PRT

{213> Mus musculus

220>

<221> WISC_FEATURE
222> (1)..4(9)
<223> CDR

<400> 63

Gin Gin Tyr Ser Ser Tyr Pro Leu Thr
1 5



87

{210> 64
{2110 B
212> PRT

(213> Wus musculus

{220>

<221> MISC_FEATURE
222> (1).. (&)
{223> CDR

400> 64

Ser Tvir Trp {ie His
1 5

{210> 65
211> 17
{212> PRT
{213> Mus musculus

{220>

{221> MISC_FEATURE
222> (1)..(17)
{223> CDR

{400> 65

Arg Ile Tyr Pro &ly Thr Gly Ser Thr Tyr Tyr Asn Glu Lys Phe Lys
1 5 10 15



&8

Gly

210> 66
211> 10
212> PRT
<213> Wus musculus

<220

<221> WISG_FEATURE
222> (.. (10)
{223> CDR

400> 66

Tyr Pro Thr Tyr Asp Trp Tyr Phe Asp Val
1 5 10

<{210> 67

211> 1

{212> PRT

<213> Mus musculus

<220

<221> MISC_FEATURE
222> (1., (1)
<223> CDBR

<400 67

Arz Ala Ser Gin Ser ile Ser Asn Tyr Leu His
1 5 10



2100
2112
Q212>
213>

{2207
221>
222>
223>

<4002

68

7

PRT

Mus musculus

M1SC_FEATURE
..M
CDR

68

“Tyr Ala Ser Gin Ser Ile Ser

1

{2100

S
NEA

212>
{213

{220>
<221>
222>
{223,

400>

Gin Gin Ser Asn Ser Trp Pro Leu Thr

5

69
g
PRT

Mus musculus

M1SC_FEATURE
(13.. (9
COR

69

5

8%



80

210> 70

211> 6

212> PRT

213> Hus muscuius

220>

<221> MISC_FEATURE
222> (.. (8
£223> CDR

{400> 79

Ser Asp Tyr Ala Trp Asn
1 5

218> Tt
211> 17
<212> PRT

<2137 Wus musculus

{2207

<221> WISC_FEATURE
222> (1).. (7D
<223> CDR

{4007 71
Tyr lle Ser Tyr Ser Gly Ser Thr Ser Tyr Asn Pro Ser Leu Lys Ser

1 b 10 15

Arg



91

210> 72

211> 8§

212> PRT

213> Mus musculus

(220>

<221> WISC_FEATURE
22y (). (9
<223> CDR

400> 72

Ala Leu Pro Leu Pro Trp Phe Ala Tvr
1 5

Q210> 73

(CARD I

<212> PRT

<213> Mus musculus

{2207

<221> WISC_FEATURE
222> {1).. (1)
<223> CDR

<400> 73

Lvs Ala Ser 8in Asp VYal 8ly Thr Ala ¥al Ala
1 5 10



210> 74

211> 7

212> PRT

<213> Mus musculus

{2207

<221> MISC_FEATURE
222> {0).. (D
<223> CDR

400> 74

Trp Ala Ser Thr Arg His Thr
] B

210> 75

Q211> 8

<{212> PRT

213> HMus musculus

220>
221> MWISC_FEATURE

222> (1)..(9)
{223> CDR

400> 75
Gin Gln Tyr Ser Ser Tyr Pro Tvr Thr

i 5

210> 78
211> 4

82



a3

212> PRT
<213> Artificial

{220
{223> An artificially synthesirzed peptide seguence

{2200

221> misc_feature

222> (.. ()

223> Xaa can be any naturally oceurring amino acid

400> 78

Tvr Xea Xaz lLeu

1
i



