SEQUENCE LISTING
<110> DAIICHI SANKYO COMPANY, LIMITED
<120> Anti-Siglec-15 antibodies
<130> DSPCT-FPL021

<150> JpP 2009-94613
<151> 2009-04-09

<160> 106

<170> PatentIn vearsion 3.4

<210> 1
<211> 987
<212> DNA

<213> Homo sapiens

<220>

<221> (DS

<222> (1)..(987)

<223> Inventor: Hiruma, Yoshiharu; Tsuda, Eisuke
<223> Inventor: Takizawa, Takeshi; Nakayama, Makiko

<400> 1

atg gaa aag tcc atc tgg ctg ctg gcc tgc ttg gcg tgg gtt ctc ccg 48
Met Glu Lys Ser g?e Trp Leu Leu Ala Cys Leu Ala Trp val Leu Pro

1 ‘ 10 15

aca g%c tca ttt gtg aga act aaa ata gat act acg gag aac ttg ctc 96
Thr Gly Ser pPhe val Arg Thr Lys %;e Asp Thr Thr Glu Asn Leu Leu
20 30

aac aca gag gtg cac agc tcg cca gcg cag cgc tgg tcc atg cag gt 144
Asn Thr Glu val His Ser ser Pgo Ala GIn Arg Trp Ser Met Gln va
35 4 , 45

cca ccc gag gtg agc gcg gag gca ggc gac gcg gca gtg ctg ccc tgce 192
Pro Pro Glu val ser Ala Glu Ala Gly Asp Ala Ala val Leu Pro Cys
50 55 60

acc trc acg cac cCg cac ¢ge cac tac gac g$g ccg ctg acg dcc atc 240
Thr Phe Thr His Pro His Arg His Tyr Asp Gly Pro Leu Thr Ala Ile
65 70 75 80

tgg €gc gCcg ggc gag ccc tat gcg ggc ccg cag gtg ttc cgc tgc get 288
Trp Arg Ala Gly Glu Pro Tyr Ala Gly Sgo Gln val pPhe Arg Cys Ala
85 95

gcg gcg cgg g%c agc gag ctc tgc cag acg gcg ctg agc ctg cac ggce 336
Ala Ala Arg Gly Ser Glu Leu Cys Ggg Thr Ala Leu Ser Leu His Gly
100 1 110

cgc ttc cgg ctg ctg ggc aac ccg Ccgc €gc aac gac ctc tcg ctg cgce 384
Arg Phe Arg Leu Leu Gly Asn Pro Arg Arg Asn Asp Leu Ser Leu Arg
115 120 125

gtc gag cgc ctc gcc ctg gct gac gac cgc cgc tac ttc tgc cgc gtc 432
val Glu Arg Leu Ala Leu A;a Asp Asp Arg Arg Tyr pPhe Cys Arg val
130 135 140

gag ttc gcc ggc gac gtc cat gac cgc tac gag agc cgc cac ggc gtc 480
Gly

Glu Phe ATa Gly Asp val His Asp Arg Tyr Glu Ser Arg His val
145 150 155 160
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cgg ctg
Arg Leu

ccc agt
Pro ser

ccg ccg
Pro Pro

gca gcc
Ala Ala
210

gaa ctg
Glu Leu
225

aac agc
Asn Ser

ggc gcc
Gly Ala

ttc aag
Phe Lys

cgc cgc
Arg Arg

290
gcc cag
Ala GIn
305

CCa CCa
Pro Pro

<210>
<211>
<212>
<213>
<400>

Met Glu
1

Thr Gly
Asn Thr

Pro Pro

cac
His

ccg
Pro

cce
Pro
195

gtg
val

ccc
Pro

cty
Leu

agc
Ser

gcg
Ala
275

cCa
Pro

gag
Glu

gcc
Ala

2
328
PRT
Homo
2

Lys

Ser

Glu

35

Glu

gtg

gct
Ala
180

gcc
Ala

€gg
Arg

gca
Ala

ggc
Gly

gg9
Gly
260

ctyg
Leu

gag
Glu

tcc
Ser

acc
Thr

aca
Thr
165

cac
H1s

ctc
Leu

agc
ser

ctg
Leu

cgc
Arg
245

gcc
Ala

ctg

Leu

Cat
H1s

aat
Asn

atg
Met
325

sapiens

Ser

Phe

20

val

val

Ile

5

val

His

Ser

gcc
Ala

gcce
Ala

gcc
Ala

ccy
Pro

acc
Thr

230

tcc
Ser

teg
ser

ctg
Leu

ctg
Leu

tat
Tyr
310

tgc
cys

Trp

Arg

sSer

Ala

gcg
Ala

ttc
Phe

tgg
Trp

cgt
Arg
215
cat
His

gag
Glu

acg
Thr

ctc
Leu

gac
Asp
295

gaa
Glu

tca
Ser

Leu

Thr

Ser

Glu
55

ccg
Pro

cgce
Arg

tce
ser
200

gag
Glu

gac
Asp

gcce
Ala

gtc
val

999

280
acc
Thr

aat
Asn

ccg
Pro

Leu

Lys

Pro

40

Ala

cgg
Arg

gcg
Ala
185

ggc
Gly

agc
ser

gce
Ala
265

gtc
val

ccg
Pro

ttg
Leu

tga

Ala
Ile
25

Ala

Gly

atc
Ile
170

ctc
Leu

ccg
Pro

cac
H1s

cgc
Arg

gtc
val
250

ctc
Leu

ctyg
Leu

gac
Asp

agc
ser

Cys

Asp

Gln

Asp

gtc
val

tgc
Cys

gcc
Ala

tac
Tyr
235

tac
Tyr

ctg
Leu

gce
Ala

acc
Thr

cag
Gln
315

Leu
Thr
Arg

Ala
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aac
Asn

act
Thr

cty
Leu

cac
His
220
acg
Thr

cty
Leu

ctc
Leu

gce
Ala

cca
Pro
300

atg
Met

Ala

Thr

Trp

Ala
60

atc
Ile

gcce
Ala

ggc
Gly
205

cta
Leu

tgt
Cys

TtcC
Phe

ggc

cgc
Arg
285

cCa
Pro

aac
Asn

Trp

Glu

Ser

45

val

tcg
ser

gaa
Glu
190

aac
Asn

val

acg
Thr

cgc
Arg

gct
Ala
270

gct
Ala

cgg
Arg

cCC
Pro

val

Asn

30

Met

Leu

gtg
val
175

999
Gly

agce
ser

acc
Thr

gcc
Ala

ttc
Phe
255

ctc
Leu

gcce
Ala

tcc
Ser

cgg
Arg

Leu
15
Leu

Gln

Pro

ctg
Leu

gag

ttg
Leu

gce
Ala

gcc
Ala
240

cat
H1s

cgc
Arg

cag
Gln

agc
Ser
320

Pro

Leu

val

cys

528

576

624

672

720

768

816

864

912

960

987



Thr
65

Trp

Arg

val

Glu

145

Arg

Pro

Pro

Ala

Glu

225

Gly

Phe

Arg

Ala

305

Pro

Phe

Arg

Ala

Phe

Glu

130

Phe

Leu

Ser

Pro

Ala

210

Leu

Ala

Lys

290

GIn

Pro

Thr

Ala

Arg

115

Arg

Ala

His

Pro

Pro

195

val

Pro

Ser

Ala

275

Pro

Glu

Ala

His

Gly

Gly

Leu

Leu

Gly

val

Ala

180

Ala

Arg

Ala

Glu

Ser

Thr

Pro

Glu

85

Ser

Leu

Ala

Asp

Thr

165

His

Leu

Ser

Leu

Leu

His

Asn

Met
325

His

70

Pro

Glu

Gly

Leu

val

150

Ala

Ala

Ala

Pro

Thr

230

Ser

- Ser

Leu

Leu

TYyr

310

Cys

Arg

Tyr

Leu

AsSn

Ala

135

His

Ala

Phe

Trp

Arg

His

Glu

Thr

Leu

Asp

295

Glu

Ser

His

Ala

Cys

Pro

120

Asp

AsSp

Pro

Arg

Ser

200

Glu

Asp

Ala

val

Asn

Pro

Tyr

Gly

Gln

105

Arg

ASp

Arg

Arg

Ala

185

Gly

Gly

Gly

Ser

Ala

265

val

Pro

Leu

Asp

Pro

90

Thr

Arg

Arg

Tyr

Ile

170

Leu

Pro

His

Arg

val

250

Leu

Leu

AsSp

ser

Gly
Gln
Ala
Asn
Arg
Glu
155
val
Cys
Ala

Gly

Leu
Ala
Thr

Gln
315
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Pro

val

Leu

ASp

TYyr

140

Ser

Asn

Thr

Leu

His

220

Thr

Leu

Ala

Pro

300

Met

Leu
Phe
Ser
Leu
125
Phe
Arg

Ile

Ala

Cys

Gly
Arg
Pro

Asn

Thr Ala

Arg Cys
95

Leu His
110

ser Leu

Cys Arg

His Gly

Ser val

175

Glu Gly
190
Asn Ser

val Thr

Thr Ala

I Phe Arg

Ala Leu

270

Ala Ala

Arg Ser

Pro Arg

Ile
80

Ala
Gly
Arg
val
val
160

Leu

Leu
Ala
Ala
240
His
Gly
Arg

GIn

Ser
320



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

<220>
<221>
<222>

<400>

atg
Met

atg
Met

aac
Asn

cCcC
Pro

acc
Thr
65

tgg
Trp

gcg
Ala

cgc
Arg

gte
val

gag
Glu
145

cgt
Arg

ccg
Pro

cCC
Pro

gct
Ala

CCcC

gag
Glu

aca
Thr

gcyg
Ala
50

ttc
Phe

cgc
Arg

gcg
Ala

Ttc
Phe

gag
Glu
130

Ttc
Phe

ctg
Leu

Sty

ccg
Pro

gcce
Ala
210

gcg

3
1026
DNA

Mus musculus

tcc
Ser

gag
Glu
35

gag
Glu

acg
Thr

teg
ser

ccg
Pro

cgc
Arg
115

cgc
Arg

acc
Thr

cgc
Arg

ccc
Pro

ccc
Pro
195

ctg
Leu

cty

(1026)

tcc
Ser

ctt
Leu
20

gcg
Ala

gt
va

cac
His

gcg
Ala
180

gce
Ala

cag
GIn

acc

ctc
Leu
5

gtg
val

cac
H1s

aac
Asn

ccy
Pro

gag
Glu
85

agc
Ser

ctg
Leu

Ala

gac
Asp

act
Thr
165
cac
His

ctc
Leu

sy

cgc

caa
Gln

aaa
LYyS

agt
Ser

gcg
Ala

cac
His
70

ccg
Pro

gag
Glu

Sty

ctg
Leu

gcce
Ala
150

gct
Ala

gcc
Ala

gcce
Ala

cag
Gln

gac

ctc
Leu

act
Thr

gcc
Ala

gag
Glu
55

cgc
Arg

tac
Tyr

ctg
Leu

aac
Asn

gcg
Ala
135

cac
H1S

gcg
Ala

ttc
Phe

tgg
Trp

ggt
Gly
215

ggc

ctg
Leu

aga
Arg

ccg
Pro
40

gct
Ala

cac
His

gcg
Ala

tgc
Cys

ccg
Pro
120

gac
Asp

gat
Asp

ccg
Pro

cgc
Arg

tcg
Ser
200

cac
H1S

cgc

gcc
Ala

aga
Arg
25

gcg
Ala

ggc
Gly

tac
Tyr

cag
Gln
105

cgc
Arg

agc
Ser

cgc
Arg

€gg
Arg

gcy
Ala
185

ggt
Gly

tgc
Cys
10

gac
Asp

cag
Gln

gac
Asp

gac
Asp

ccg
Pro
90

acg
Thr

cgc
Arg

tat
Tyr

atc
Ile
170

ctc
Leu

ccce
Pro

tac
Tyr

acg

ttg
Leu

gct
Ala

cgc
Arg

gcg
Ala

999
Gly
75

cag
Gln

gcg
Ala

daac
AsSn

cgc

y Arg

gag
Glu
155

gtc
val

tgc
Ccys

gcc
Ala

cag
Gln

tgc
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gcce
Ala

tcg
Ser

tgg
Trp

gcg
Ala
60

ccg
Pro

gt
Va

ctg
Leu

gac
Asp

tac
Tyr
140
agt
Ser

aac
Asn

acc
Thr

CCa
Pro

gtg
val
220

acg

tgt
cys

999

tecce
Ser
45

gtg
val

ctg
Leu

ttc
Phe

agc
Ser

cty
Leu
125

ttc
Phe

cgc
Arg

atc
Ile

gcc
Ala

ggc
205
acc
Thr

gcg

gtg

gat
Asp
30

atg
Met

ctg
Leu

acg
Thr

cgc
Arg

cty
Leu
110

tcc
Ser

tgc
Cvs

-

cat
H1s

tcg
Ser

gag
Glu
190

aac
Asn

acc
Ala

gcc

ctc
Leu
15

ctg
Leu

cag
Gln

cCccC
Pro

gcce
Ala

tgc
Cys
95

cac
H1s

ctg
Leu

cgc
Arg

gtg
va'l
175

ety

agc
ser

gag
Glu

aat

cag
Gln

ctc
Leu

val

tgc
Cys

atc
Ile
80

acc
Thr

sty

cgc
Arg

Vaf

gte
val
160

ctg
Leu

Glu

tcc
Ser

ttg
Leu

agce

48

96

144

192

240

288

336

384

432

480

528

576

624

672

720



Pro
225

ctyg
Leu

CcCC
Pro

. gcc

Ala

cta
Leu

gag
Glu
305

ctg
Leu

att
Ile

ttg
Leu

gat
ASp
290

tcc
sSer

cca
Pro

cac
H1s

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

<400>

4
3
p

Leu

cgc
Arg

acc
Thr

ctg
Leu
275

cac
H1s

aat
Asn

cgt
Arg

cat

His

41
RT

Thr

gce
Ala

tcg
Ser
260

ctg
Leu

ctyg
Leu

tat
Tyr

gtt
val

gag
Glu
340

Arg

gag
Glu
245

acc
Thr

ctt
Leu

gtc
val

gaa
Glu

tgc
Cys
325

aaa
Lys

Mus musculus

4

Met Glu Gly Ser

1

Met

Asn

Pro

Thr

65

Trp

Ala

Arg

Gly

Thr

Ala

50

Phe

Arg

Ala

Phe

Ser

Glu

Glu

Thr

Ser

Pro

Arg

val

His

Leu

val

His

AsSn

Pro

Glu

85

Ser

Leu

Asp
230

gcc
Ala

cta
Leu

Gly

cccC
Pro

aat
Asn
310

tgt
Cys

taa

Gln

Lys

Ser

Ala

His

70

Pro

Glu

Gly

agc
Ser

gcg
Ala

att
Ile

cag
Gln
295

ttg
Leu

gag
Glu

Leu

Thr

Ala

Glu

55

Arg

Tyr

Leu

Asn

Arg

gtc
val

ctc
Leu

ctg
Leu
280

gac
Asp

agc
Ser

gaa
Glu

Leu

Arg

Pro

40

Ala

His

Ala

Cys

Pro

Tyr

tac
Tyr

cty
Leu
265

gga
Gly

acc
Thr

cag
Gln

ctc
Leu

Ala

Arg

Ala

Gly

Tyr

Gly

Glin

105

Arg

Thr

ctg
Leu
250

ctg
Leu

gcg
Ala

cct
Pro

atg
Met

Ctc
Leu
330

Cys

Asp

GlIn

Asp

Asp

Pro

90

Thr

Arg
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Cys
235

Thr

Ala

ttc cge ttce

Phe

ggc
Gly

cgt
Arg

CCa
Pro

agt
Ser
315

agc
Ser

Leu

Ala

Arg

Ala

Gly

75

Gin

Ala

Asn

-

Arg

gcg
Ala

gcc
Ala

cgg
Arg
300

cct
Pro

Cé}‘t
H1s

Ala

Ser

Trp

Ala

60

Pro

val

Leu

ASp

Phe

ctyg
Leu

acc
Thr
285

tct
Ser

cca
Pro

cac
H1s

Cys

Gly

Ser

45

val

Leu

Phe

Ser

Leu

Ala

cac
H1s

ggc
&ty
270
cga
Arg

cag
Gln

CE.lt
His

val
30"
Met
Leu
Thr
Arg
Leu
110

Ser

Asn

ggc
Gly
255

ctc
Leu

cgc
Arg

gct
Ala

cac
H1s

Ccta
Leu
335

Leu

15

Leu

Glin

Pro

Ala

Cys

His

Leu

ser
240

gcc
Ala

aag
Lys

cga
Arg

cag
Gln

cag
Gln
320

gtc
val

Leu
val
Cys
Ile
80

Thr

Gly

Arg

768

816

864

912

960

1008

1026



va’l

Glu

145

Arg

Pro

Pro

Ala

Pro

225

Leu

Pro

Ala

Leu

Glu

305

Leu

Glu

130

Phe

Leu

Gly

Pro

Ala

210

Ala

Gly

Gly

Leu

Asp

Ser

Pro

His

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

<220>
<221>
<222>

115

Arg

Thr

Arg

Pro

Pro

195

Leu

Leu

Arg

Thr

Leu

275

His

Asn

Arg

His

5
774
DNA

Leu

Gly

val

Ala

180

Ala

Gln

Tht

Ala

Ser

260

Leu

Leu

Tyr

val

Glu
340

Ala

Asp

Thr

165

His

Leu

Gly

Arg

Glu

245

Thr

Leu

val

Glu

Cys

325

Lys

Mus musculus

DS

(1)..(774)

Leu

Ala

150

Ala

Ala

Ala

Gln

Asp

230

Ala

Leu

Gly

Pro

Asn

310

cys

Ala

135

His

Ala

Phe

Trp

Gly

Gly

Ser

Ala

Glu

120

ASp

Asp

Pro

Arg

Ser

200

His

Arg

val

Leu

Leu

280

Asp

Ser

Glu

Ser

Arg

Arg

Ala

185

Gly

Gly

Tyr

Tyr

Leu

265

Gly

Thr

Gln

Leu

Gly

Tyr

Ile

170

Leu

Pro

Tyr

Thr

Leu
250

Leu

Ala

Pro

Met

Leu
330

Arg

Glu

val

Cys

Ala

Gln

Cys

Phe

Gly

Arg

Pro

Ser

315

Ser

Page 6

Tyr

140

Ser

Asn

Thr

Pro

val

220

Thr

Arg

Ala

His

125

Phe

Arg

ITe

Ala

Ala

Phe

Leu

Thr

285

Ser

Pro

His

Cys

His

Ser

Glu

190

Asn

Ala

Ala

His

Gly

Arg

Gln

Gly

His

Arg

Gly

val

175

Gly

Ser

Glu

Asn

Arg

Ala

His

Leu
335

val
val

160

Leu

Ser

Leu

Ser

240

Lys

Arg

GIn
320

val



<400> 5

atg gag ggg tcc ctc caa ctc ctg gcc tgc ttg goc tgt gtg cte cag 48
Met Glu Gly Ser Leu GIn Leu Leu Ala Cgs Leu Ala Cys val Leu Gln

1 5 1 15

atg gga tcc ctt gtg aaa act aga aga gac gct tcg ggg gat ctg ctc 96
Met Gly Ser Leu val Lys Thr Arg égg Asp Ala Ser Gly Asp Leu Leu
20 30

aac aca gag gcg cac agt gcc ccg gcg cag cgc tgg tcc atg cag gtg 144
Asn Thr Glu Ala His ser Ala Pro Ala Gln Arg Trp Ser Met Gln Val
35 40 45

ccc gcg gag gtg aac gcg gag gct ggc gac gcg gcg gtg ctg ccc tgce 192
Pro Ala Glu val Asn Ala Ggu Ala Gly Asp Ala Ala val Leu Pro Cys
50 5 60 :

acc ttc acg cac ccg cac €gc cac tac gac ggg ccg ctg acg gec atc 240
Thr Phe Thr His Pro His Arg His Tyr Asp Gly Pro Leu Thr Ala Ile
65 ‘ 70 75 80

tgg cgc tcg ggc gag ccg tac gcg ggc ccg cag gtg ttc cgc tgc acc 288
Trp Arg Ser Gly Glu Pro Tyr Ala Gly Pgo Gln val Phe Arg Cys Thr
85 9 95

gcg gcg ccg ggc agc gag ctg tgc cag acg gcg ctg agc ctg cac ggce 336
Ala Ala Pro Gly Ser Glu Leu Cys ggg Thr Ala Leu Ser Leu His Gly
100 110

cgc ttc cgc ctg ctg ggc aac ccg €gc Cygc aac gac ctg tcc ctg cgc 384
Arg Phe Arg Leu Leu Gly Asn Pro Arg Arg Asn Asp Leu Ser Leu Arg
115 120 125

gtc gag cgc ctc gcc ctg gcg gac agce g%c cgc tac ttc tgc cgce gt 432
val Glu Arg Leu Ala Leu é%a Asp Ser Gly Arg Tyr Phe Cys Arg va
130 5 140

gag ttc acc ggc gac gcc cac gat cgc tat gag agt cgc cat ggg gtc 480
Glu Phe Thr Gly Asp Ala His Asp Arg Tyr Glu Ser Arg His Gly val
145 150 155 160

cgt ctg cgc gtg act gct gcg ccg cgg atc gtc aac atc tcg gtg ctg 528
Arg Leu Arg val Thr Ala Ala Pro Arg iWe val Asn Ile ser val Leu
165 70 175

ccg g%c CCC gcg cac gcc ttc cgc gcg ctc tge acc gec gag g?g gag 576
Pro Gly Pro Ala His Ala Phe Arg A%a Leu Cys Thr Ala Glu Gly Glu
180 185 190

CCC CCg CCC gecc Cctc gcc tgg tcg ggt ccc gcecc cca g%c aac agc tcc 024
Pro Pro Pro Ala Leu Ala Trp Seg Gly Pro Ala Pro Gly Asn Ser Ser
195 20 205

gct gcc ctg cag ggc cag ggt cac ggc tac cag gtg acc gcc gag ttg 672
Ala Ala teu GlIn Gly GIn Gly His Gly Tyr Gin val Thr Ala Glu Leu
210 215 220

ccc gcg ctg acc cgc gac ggc cgc tac acg tgc acg gcg gec aat agc 720
Pro Ala Leu Thr Arg Asp Gly Arg Tyr Thr Cys Thr Ala Ala Asn Ser
225 : 230 235 240

ctg g%c CgC gcc gag gcc age gtc tac ctg ttc cgc ttc cac ggc gcc 768
Leu Gly Arg Ala Glu Ala Sser val Tyr Leu Phe Arg Phe His Gly Ala
245 250 255

cCcC gga 774
Pro Gly

Page 7



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

<400>

6
258
PRT

Mus musculus

6

Met Glu Gly Ser

1

Met

Asn

Pro

Thr

65

Trp

Ala

Arg

val

Glu

145

Arg

Pro

Pro

Ala

Pro
225

Gly

Thr

Ala

50

Phe

Arg

Ala

Phe

Glu

130

Phe

Leu

Gly

pPro

Ala

210

Ala

Ser
Glu
35

Glu
Thr

Ser

Pro

Arg
Thr
Arg
Pro
Pro
195

Leu

Leu

Leu

20

Ala

val

His

Gly

Gly

Leu

Leu

Gly

val

Ala

180

Ala

Gln

Thr

Leu

val

Asn

Pro

Glu

85

Ser

Leu

Ala

ASp

Thr

165

His

Leu

Gly

Arg

GIn

Lys

ser

Ala

His

70

Pro

Glu

Gly

Leu

Ala

150

Ala

Ala

Ala

GIn

ASD
230

Leu
Thr
ATa
Glu
55

Arg
Tyr
Leu
Asn
Ala
135
Ala
Phe
Trp

Gly

Gly

Leu

Arg

Pro

40

Ala

His

Ala

Cys

Pro

120

AsSp

Asp

Pro

Arg

Ser

200

His

Arg

Ala

Arg

25

Ala

Gly

Tyr

Gly

G1n

105

Arg

Ser

Arg

Arg

Ala

185

Gly

Gly

Tyr

cys
AsD
Gln
ASp
ASD
Pro
90

Thr
Arg
Gly
Tyr
Ile
170
Leu
Pro

Tyr

Thr

Leu

Ala

Arg

Ala

Gly

75

GIn

Ala

Asn

Arg

Cys

Ala

Cys
235

Page 8

Ala
Ser
Trp
Ala
60
Pro
val
Leu
ASDp
Tyr
140
Ser
AsSn
Thr
Pro
val

220

Thr

cys

Gly

Ser

45

val

Leu

Phe

ser

Leu

125

Phe

Arg

Ile

Ala

Ala

val

AsD

30

Met

Leu

Thr

Arg

Leu

110

Ser

cys

His

Ser

Giu

190

Asn

Ala

Leu

15

Leu

GIn

Pro

Ala

Ccys

His

Leu

Arg

Gly

val

175

Gly

Ser

Glu

Asn

Gln

Leu

val

Cys

ITe

80

Thr

Gly

Arg

val

vai

160

Leu

Ser

Leu

Ser
240



Leu Gy Arg Ala Glu Ala Ser val Tyr Leu Phe Arg Phe His Gly Ala
245 250

255
Pro Gly
<210> 7
<211> 55
<212> DNA
<213> Artificial Sequence
<220> .
<223> PCR primer of soluble mouse Siglec-15 cDNA
<400> 7
ggggacaagt ttgtacaaaa aagcaggctt caccatggag gggtccctce aacte 55
<210> 8
<211> 55
<212> DNA
<213> Artificial Seqguence
<220> i )
<223> PCR primer of soluble mouse Siglec-15 cDNA
<400> 8
ggggaccact ttgtacaaga aagctgggtc tccgggggcyg ccgtggaage ggaac 55
<210> 9
<211> 20
<212> DNA
<213> Artificial Sequence
<220> i )
<223> Sequencing primer of solubTle mouse Sigliec-15 cDNA
<400> 9
tgcgtgaagg tgcagggcag 20
<210> 10
<211> 17
<212> DNA
<213> Artificial sequence
<220> , )
<223> Sequencing primer of soluble mouse Siglec-15 cDNA
<400> 10
cctecgectgg tegggtc ‘ _ 17
<210> 11
<211> 891
<212> DNA

<213> Artificial sequence
<220> i
<223> His-tagged mouse Siglec-15 cCDNA

<220>
page 9



<221>
<222>

<400>

atg gag ggg
Met Glu Gly

1

atg
Met

dac
Asn

ccc
Pro

acc
Thr
65

tgg
Trp

gcg
Ala

cgc
Arg

ccg

CcCC
Pro

gct
Ala

ccc
Pro
225

ctg
Leu

gga
Gly

aca
Thr

gcg
Ala
50

ttc
Phe

cgc
Arg

acg
Ala

ttc
Phe

ccg
Pro

gcc
Ala
210

gcg
Ala

Gly

cDs
D..

11

tcc
Ser

gag
Glu
35

gag
Glu

acg
Thr

tcg
Ser

ccg
Pro

cgc
Arg
115

cgce
Arg

acc
Thr

>0

rg

ccc
Pro

cce
Pro
195

ctg
Leu

ctg
Leu

cgc
Arg

(891)

tcc
Ser

ctt
Leu
20

gcg
Ala

gtyg
val

cac
H1s

ggc
100
ctg
Leu

ctc
Leu

cag
Gln

acc
Thr

gce
Ala

ctc
Leu
5

gty
val

cac
H1s

aac
Asn

ccg
Pro

gag
Glu
85

agc
ser

ctg
Leu

gece
Ala

gac
Asp

e e
0N
=3t

cac
His

ctc
Leu

ggc
Gly

cgc
Arg

gag
Glu
245

caa
Gln

aad
Lys

agt
Ser

Ala

cac
His
70

ccg
Pro

gag
Glu

ctg
Leu

gcc
Ala
150

gct
Ala

gcc
Ala

gcc
Ala

cag
GIn

gac
Asp
230

gcc
Ala

ctc
Leu

act
Thr

gcce
Ala

gag
Glu
55

cgce
Arg

tac
Tyr

ctg
Leu

ctg
Leu

aga
Arg

ccy
Pro
40

gct
Ala

cac
H1s

tgc
Cys

ccg
Pro
120

gac
AsSp

gat
Asp

ccg
Pro

cgc
Arg

tcg
Ser
200

cac
H1s

cgc
Arg

gtc
val

gce
Ala

aga
Arg
25

gcg
Ala

Gly

tac
Tyr

cag
GlIn
105

cgc
Arg

agc
Ser

cgc
Arg

cgd
Arg

gcg
Ala
185

ggt
Gly

Ty

tac
Tyr

tac
Tyr

tgc ttg
Cys Leu
10

gac gct
Asp Ala

cag cgc
Glin Arg

gac gcg
Asp Ala

gac 9%9
Asp Gly
75

ccg cag
Pro G1n
90

acg gcg
Thr Ala

cgc aac
Arg Asn

ggc cgc
Gly Arg

tat gag
Tyr Glu

atc g
ITe val
170

ctc tgc
Leu Cys

ccec gcece
Pro Ala

tac cag
Tyr Glin

acg tgc
Thr Cys
235

ctg ttc

Leu Phe
250

Page 10

gcc
Ala

tcg
Ser

tgg
Trp

gcg
Ala
60

ccg
Pro

gt
Va

ctg
Leu

gac
Asp

tac
TYr
140

agt

>
n
s Be |

acc
Thr

CCa
Pro

gtg
val
220

acg
Thr

cgc
Arg

tgt
cys

Ty

tcc
ser
45

gtg
val

ctg
Leu

ttc
Phe

agc
ser

ctg
Leu
125

ttc
Phe

cgc
Arg

atc
Ile

gcce
Ala

ggc
Gly
205

acc
Thr

gcg
Ala

ttcC
Phe

gat
Asp
30

atg
Met

ctg
Leu

acg
Thr

cgc
Arg

ctg
Leu
110

tcc
ser

tgc
Cys

C@t
H1s

tcg
ser

gag
Glu
190

aac
Asn

gcce
Ala

gcc
Ala

cac
H1s

ctc
Leu
15

ctg
Leu

cag
Gln

CcCC
Pro

gce
Ala

tgc
Cys
95

cac

His

ctg
Leu

cgce
Arg

gag
Glu

aat
Asn

ggc
Gly
255

cag
Gln

ctc
Leu

gtyg
val

tgc
cys

atc
Ile
80

acc
Thr

ggc
Gly

cgc
Arg

gty

gtc
val
160

ctyg
Leu

gag
Glu

tcc
Ser

ttg
Leu

agc
ser
240

gce
Ala

48

96

144

192

240

288

336

384

432

480

1521
N
o]

576

624

672

720

768



cCC
Pro

acc
Thr

ety

ggt
Gly

ggt
Gly
290

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

<220>
<223>

<400>

gac
Asp

aag
Lys
275

cat

His

12
296
PRT

cca
Pro
260

cct
Pro

cat
H1s

gct
Ala

atc
Ile

cac
H1s

TtcC
Phe

cct
Pro

CB_I
H1s

ttg
Leu

aac
Asn

cac
His
295

Artificial Sequence

Synthetic Construct

12

Met Glu Gly Ser

1

Met

Asn

Pro

Thr

65

Trp

Ala

Arg

val

Glu

145

Arg

Pro

Gly

Thr

Ala

50

Phe

Arg

Ala

Phe

Glu

Phe

Leu

ser

Glu

35

Glu

Thr

Ser

Pro

Arg

Thr

Arg

Gly Pro

Leu

20

Ala

val

His

Gly Gl

Gly

Leu

Leu

Gly

val

Ala

Leu
5

val
His
Asn

Pro

[}
W

Ser

Leu

Ala

Asp

Thr

165

His

Gln
Lys
Ser
Ala
His
70

Pro
Glu
Gly
Leu
Ala
150

Ala

Ala

Leu

Thr

Ala

Glu

55

Arg

Tyr

Leu

Asn

Ala

Phe

tac
TYr

cct
Pro
280

CE}'E
H1s

Leu

Arg

Pro

40

Ala

His

Ala

Cys

Pro

120

Asp

ASD

Pro

Arg

aaa
Lys
265

ctc
Leu

tga

Ala

Arg

25

Ala

Gly

Tyr

Gly

G1h

105

Arg

Ser

Arg

Arg

Ala

gt
va

ctc
Leu

Cys

10

ASp

G1In

Asp

Asp

Pro

90

Thr

Arg

Gly

Tyr

Ile
170

gtt
val

Leu

Ala

Arg

Gly

75

Gln

Ala

Asn

Arg

val

gat
Asp

ctc
Leu

Ala

Ser

Trp

Ala

60

Pro

val

Leu

Asp

Tyr

140

ser

Asn

Leu Cys Thr

Page 11

atc
Ile

gat
Asp
285

Cys
Gly
Ser
45

val
Leu
Phe
Ser
Leu
125

Phe

Arg

Ala

gaa
Glu
270

tct
Ser

val
Asp
30

Met

Leu

Thr

Leu
110
ser
Cys
His

Ser

Glu

ggt
Gly

acg
Thr

Leu

15

Leu

GlIn

Pro

Ala

Leu

Arg

Gly

val

175

Gly

cgt
Arg

cgt
Arg

Gln

Leu

val

Cys

Ile

80

Thr

Gly

Arg

val

val

160

Leu

Glu

816

864

891



Pro

Ala

Pro

225

Leu

Pro

Gly

Thr

Pro

Ala

210

Ala

Gly

Gly

Gly

Gly
290

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

<220>
<223>

© <220>

<221>
<222>

<400>

atg
Met
1

atg
Met

aac
Asn

ccc
Pro

accC

65

tgg
Trp

gag
Glu

gga
Gly

aca
Thr

gcg
Ala
50

ttcC
Phe

cgc
Arg

Pro

195

Leu

Leu

Arg

ASpP

Lys

His

13
1512
DNA

180

Ala

Gln

Thr

Pro
260

Pro

His

Leu

Gly

Arg

Glu

245

Ala

Ile

His

Ala

GlIn

Asp

230

Ala

Phe

Pro

His

Trp

Gly

Gly

ser

Leu

Asn

His
295

Artificial Sequence

ser

200

His

Arg

val

Tyr

Pro
280

Fc-fused mouse Siglec-15

CDS
..

13

ggg
Gly

tcg
Ser

(1512)

tcc
Ser

ctt
Leu
20

gcyg
Ala

val

cac
H1s

ggc

ctc
Leu

gtg
val

cac
H1s

aac
Asn

ccg
Pro

gag
Glu
85

caa
Gln

ada
Lys

agt
ser

cac
His
70

ccg
Pro

ctc
Leu

act
Thr

gce
Ala

gag
Glu
55

cgce
Arg

tac
Tyr

ctg
Leu

aga
Arg

ccg
Pro
40

gct
Ala

cac
H1S

gcg
Ala

185

Gly Pro

Gly Tyr

Tyr Thr

Tyr Leu
250

Lys val

Leu Leu

CDNA

gce tgce
Ala Cys
10

aga gac
Arg Asp
25

gcg cag
Ala Gln

ggc gac
Gly Asp

tac gac
Tyr Asp

ggc ccg

Ala

Gln

cys

Phe

va'l

Gly

ttg
Leu

gct
Ala

cgc
Arg

acg
Ala

a4gg
Gly
75

ca

Pro

val
220

Thr

Arg

Asp

Leu

gce
Ala

tcg
Ser

tgg
Trp

gcg
Ala
60

ccg
Pro

g gtg

Gly Pro Gin val

90

page 12

Gly

Thr

Ala

Phe

Ile

Asp
285

tgt
Cys

tcc
ser
45

gt
va

ctg
Leu

TtcC
Phe

190

Asn

Ala

Ala

His

Glu
270

Ser

gt
va

gat
Asp
30

atg
Met

ctg
Leu

acg
Thr

cgc
Arg

ser

Glu

Asn

Gly

Gly

Thr

ctc
Leu
15

ctg

Leu

cag
Gln

ccc
Pro

gec
Ala

tgc
cys
95

ser

Leu

Ser
240

Ala

Arg

Arg

cag
GIn

ctc
Leu

tgc
Cys

atc
Ile
80

acc
Thr

48

96

144

192

240

288



cge
Arg

gtc
val

gag
Glu
145

cgt
Arg

ccy
Pro

ccC
Pro

gct
Ala

ccc
Pro
225

ctg
Leu

cccC
Pro

ccc
Pro

gaa
Glu

gac
Asp
3035

gac
ASp

ggc
Gly

aac
Asn

gcg
Ala

ttcC
Phe

gag
Glu
130

ttcC
Phe

ctg
Leu

ccg
Pro

gcc
Ala
210

gcg
Ala

ggc

Sy

ada
Lys

ctc
Leu
290

acc
Thr

agc
Ser

ccg
Pro

cgc
Arg
135

cgce
Arg

acc
Thr

cgc
Arg

cccC
Pro

ccc
Pro
195

ctg
Leu

ctg
l.eu

cgc
Arg

gac
Asp

tct
Ser
275

ctg
Leu

ctc
Leu

agc
Ser

Glu

acg
Thr
355

ggc
Gly
100

ctg
Leu

ctc
Leu

acg
Ala
180

gece
Ala

cag
Gin

acc
Thr

gcc
Ala

cca
Pro
260

tgt
Cys

gg9
Gly

atg
Met

cac
H1s

gtyg
val
340

tac
Tyr

agce
Ser

ctg
Leu

gcc
Ala

gac
Asp

act
Thr
165

cac
H1s

ctc
Leu

STy

cgc
Arg

gag
Glu
245

gct
Ala

gac
ASp

ety

atc
Ile

gaa
Glu
325

cat
H1s

cgt
Arg

gag
Glu

ggc
Gly

ctg
Leu

gcc
Ala
150

gct
Ala

gec
Ala

gcc
Ala

cag
Gln

gac
Asp
230

gcce
Ala

ttcC
Phe

aaa
Lys

ccg
Pro

tecc
ser
310

gac
ASp

aat
Asn

gtg

ctyg
Leu

aac
AsSn

acg
Ala
135

cac
H1s

gcg
Ala

ttc
Phe

tgg
Trp

&y
215

oty

agc
Ser

ttg
Leu

act
Thr

tca
Ser
295

cgg
Arg

cct
Pro

gcc
Ala

gtc
val

tgc
Cys

ccg
Pro
120

gac
Asp

gat
Asp

ccy
Pro

cgce
Arg

tcg
ser
200

cac
H1s

cgc
Arg

gtc
val

tac
Tyr

cac
His
280

gtc
val

acc
Thr

Glu

aag
Lys

agc
Ser
360

cag
G1n
105

cgce
Arg

agc
ser

cgc
Arg

cgg
Arg

gcg
Ala
185

ggt
Gly

tac
Tyr

tac
Tyr

aaa
Lys
265

aca
Thr

ttc
Phe

cct
Pro

gtc
val

aca
Thr
345

gtc
val

acg
Thr

cge
Arg

tat
Tyr

atc
Ile
170

ctc
Leu

ccc
Pro

tac
Tyr

acg
Thr

ctg
Leu
250

gt
Va

tgc
cys

ctc
Leu

gag
Glu

aag
Lys
330

aag
Lys

ctc
Leu

page 13

aac
Asn

cgc
Arg

gag
Glu
155

gtc
val

tgc
Ccys

gce
Ala

cag
Gln

tgce
Cys
235

ttc
Phe

grt
val

cCa
Pro

ttc
Phe

gtc
val
315

Ttc
Phe

ccg
Pro

acc
Thr

ctg
Leu

gac
Asp

tac
Tyr
140

agt
Ser

aac
Asn

acc
Thr

cCa
Pro

gtg
val
220

acg
Thr

cgc
Arg

gat
Asp

ccg
Pro

cce
Pro
300

aca
Thr

aac
Asn

€gg
Arg

gtc
val

agc
ser

ctg
Leu
125

TtC
Phe

cgc
Arg

atc
Ile

gce
Ala

&y
205

acc
Thr

gcg
Ala

TtC
Phe

atc
Ile

tgc
Cys
285

cCa
Pro

tgc
cys

tgg
Trp

gag
Glu

ctyg
Leu
365

ctg
Leu
110

tcc
Ser

tgc
Cys

ca_t
H1s

tcg
ser

gag
Glu
190

daac
Asn

gcc
Ala

gcc
Ala

cac
H1s

cag
Gln
270

cca
Pro

aaa
Lys

tac
Tyr

gag
Glu
350

cac
H1s

cac
His

ctg
Leu

cgc
Arg

Gly

gtg
val
175

9499
Gly

agc
Ser

aat
Asn

ggc
255

gca
Ala

gca
Ala

cccC
Pro

gt
Va

gtg
Vali
335

cag
Gln

cag
GIn

cgc
Arg

gtg
val

gtc
val
160

ctg
Leu

gag
Glu

tcc
Ser

ttg
Leu

agce
Ser
240

gce
Ala

Glu

cct
Pro

aag
Lys

gt
va
320

gac
Asp

tac
Tyr

gac
Asp

336

384

432

480

528

576

624

672

720

768

816

864

912

960

1008

1056

1104



tgg ctg
Trp Leu
370

cca gcc
Pro Ala
385

gaa cca
Glu Pro

aac cag
Asn Gln

atc gcc
Ile Ala

acc acg
Thr Thr
450

aag ctc
Lys Leu
465

tgc tcc
Cys ser

ctc tcc
Leu Ser

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

<220>.
<223>
<400>
1

Met Gly

Asn Thr

pro Ala
50

Thr phe
65

aat
Asn

ccc
Pro

cag
Glin

gtc
val

gtg
val
435

cct
Pro

acc
Thr

gt
va

ctg
Leu

14
503
PRT

ggc

atc
Ile

gt
va

agc
Ser
420

gag
Glu

cccC
Pro

atg
Met

tct
Ser
500

aag
Lys

gag
Glu

tac
Tyr
405

ctg
Leu

tgg
Trp

gt
va

gac
ASp

cat
His
485

ccy
Pro

Glu

aaa
Lys
390

acc
Thr

acc
Thr

gag
Glu

ctyg
Leu

aag
Lys
470

gag
Glu

tac
Tyr
375

acc
Thr

ctg
Leu

tgc
Cys

age
Ser

gac
Asp
455

agc
ser

gct
Ala

aaa
Lys

Artificial Sequence

synthetic Construct

14

Ser

Glu

35

Glu

Thr

Met Glu Gly Ser Leu Gln
5

Leu val Lys

20

Ala His Ser

val Asn Ala

His Pro His

70

Leu

Thr

Ala

aag
Lys

atc
Ile

ccc
Pro

ctg
Leu

aat
Asn
440

tcc
Ser

agg
Arg

ctg
Leu

taa

Leu

Arg

Pro

40

Ala

His

tgc
Cys

tcc
Ser

cca
Pro

gtc
val
425

999
Gly

gac
Asp

tgg
Trp

cac
H1s

Ala
Arg
25

Ala

Gly

Tyr Asp

aag
Lys

aaa
Lys

tcc
Ser
410

aaa
Lys

cag
Gln

cag
Gin

aac
Asn
490

10

ASp

Glin

AsSp

Page 14

gtc
val

gcc
Ala
395

€gg
Arg

ccg
Pro

tcc
Ser

cag
Glin
475

cac
H1S

Leu

Ala

Arg

Ala

Gly
75

tcce
Ser
380

aaa
Lys

gag
Glu

ttc
Phe

gag
Glu

TtC
Phe
460

9499
Gly

tac
Tyr

Ala

Ser

Trp

Ala

60

Pro

aac
AsSn

Gly

gag
Glu

tat
Tyr

aac
Asn
445
ttc
Phe

aac
Asn

acg
Thr

Cys

Gly

ser |

45

val

Leu

aaa
Lys

cag
Gln

atg
Met

dde
Pro
430

daac
Asn

ctc
Leu

gtc
val

cag
Gln

val

ASp

30

Leu

Thr

gcce
Ala

ccc
Pro

acc
Thr
415
agc
Ser

tac
Tyr

tat
Tyr

ttc
Phe

aag
Lys
495

Leu
15

Leu

Pro

Ala

ctc
Leu

cga
Arg
400
aag
Lys

gac
Asp

aag
Lys

agc
Ser

tca
Ser
480

agc
Ser

Leu
val
Cys

Ile
80

1152

1200

1248

1296

1344

1392

1440

1488

1512



Trp

Ala

Arg

val

Glu

145

Arg

Pro

Pro

Ala

Pro

225

Leu

Pro

Pro

Glu

Asp

Gly

Arg

Ala

Phe

Glu

130

Phe

Leu

Gly

Pro

Ala

210

Ala

Lys

Leu

290

Thr

val

val

Ser

Pro

115

Arg

Thr

Arg

Pro

Pro

195

Leu

Leu

Ser
275

Leu

ser

Glu

Gly

Gly

Leu

Leu

Gly

val

Ala

180

Ala

Gln

Thr

Ala

Gly

Met

val
340

Glu

85

Ser

Leu

Ala

Asp

Thr

165

His

Leu

Gly

Arg

Glu
245

Glu
325

His

Pro

Glu

Gly

Leu

Ala

150

Ala

Ala

Lys

Pro

Ser

310

Asp

Asn

Tyr

Leu

Asn

Ala

135

His

Ala

pPhe

Trp

Ser

Thr

Ser

295

Arg

Pro

Ala

Ala

cys

Pro

120

Asp

Asp

Pro

Arg

Ser

200

His

Arg

val

Tyr

His

280

val

Thr

Glu

Lys

Gly

Gln

105

Arg

Ser

Arg

Arg

Ala

185

Gly

Gly

Tyr

Tyr

hT
o<l
wvin

Thr

Phe

Pro

val

Thr
345

Pro Gln
90
Thr Ala
Arg Asn
Gly Arg
Tyr Glu
155
ITe val

170

Leu Cys

Pro Ala

Tyr Gin

Thr Cys

Leu Phe

250

val val

Cys Pro

Leu Phe

Glu val

315

Lys Phe

Lys Pro

Page 15

val

Leu

Asp

Tyr

140

Ser

Asn

Thr

Pro

val

220

Thr

Arg

Asp

Pro

Pro

300

Thr

Asn

Arg

Phe

Ser

Leu

125

Phe

Arg

Ile

Ala

Ala

Phe

ITe

Trp

Glu

Arg
Leu
110
Ser
Cys
His
Ser
Glu
190
Asn
Ala
Ala
His
Gln
270

Pro

Lys

s val

Tyr

Cys

95

His

Leu

Arg

Gly

val

175

Gly

Ser

Glu

Asn

Ala

Pro

val

va’l

335

Gln

Thr

Gly

Arg

val

val

160

Leu

Glu

Ser

Leu

Ser

240

Ala

Pro

Lys

val

320

Asp

Tyr



Asn Ser

Trp Leu
370

Pro Ala
385

Glu Pro

Asn GIn

Ile Ala

Thr Thr
450

Lys Leu

Cys Ser

Leu Ser

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

<220>
<221>
<222>

<220>
<221>
<222>

<400>

atg gaa
Met Glu

aca ggc
Thr Gly

aac aca
Asn Thr

cca ccc

Thr

355

Asn

Pro

G1n

val

val

435

Pro

Thr

val

Leu

15
780
DNA
Homo

CDR

..

CDS

..

15
aag
LyS

tca
Ser

gag
Glu
35

gag

Tyr

Gly

ITe

val

Ser

420

Glu

Pro

val

Met

Ser
500

Arg

Lys

Glu

Tyr

405

Leu

Trp

val

Asp

His

485

Pro

sapiens

(780)

(780)

tcc
Ser

ttt
Phe
20

gtg
val

gtg

atc
Ile

5

gtg
val

cac
H1s

agc

val

Glu

Thr

Glu

Leu

Lys
470

Glu

Gly

tgg
Trp

aga
Arg

agc
ser

gcg

val

Tyr
375

Thr

Leu

Cys

Ser

455

Ser

Ala

Lys

ctg
Leu

act
Thr

tcg
Ser

gag

Ser
360

Lys

Pro

Leu

Asn

440

Ser

Arg

Leu

—0
s

add
Lys

cca
Pro
40

gca

val
Cys
ser
Pr§

val
425

Gly
Asp
Trp

His

gce
Ala

ata
ITe
25

gcg
Ala

ggc

Leu

Lys

Lys

Ser
410

Lys

Gly

Gln

Asn
490

tgc
Cys
10

gat
ASp

cag
Gln

gac

Page 16

Thr

val

Ala
395

Arg

Gly

Pro

Ser

Gln
475

His

ttg
Leu

act
Thr

cgc
Arg

gcg

val

Ser
380

Lys

Glu

Phe

Glu

Phe
460

Gly

Tyr

gcg
Ala

acg
Thr

tgg
Trp

gca

Leu
365

Asn

Gly

Glu

Tyr

Asn
445

Phe

Asn

Thr

tgg

Trp

gag
Glu

tcc
Ser
45

gtg

His

Lys

Gin

Met

Pro

430

Asn

Leu

val

Glin

-
~

ot
—

<

aac
Asn
30

atg
Met

ctg

Gln

Ala

Pro

Thr
415

Ser

Tyr

Tyr

Phe

Lys

cte
Leu
15

tty
Leu

cag
GIn

ccc

Asp

Leu

Arg

Lys

Asp

Lys

ser

Ser

480

Ser

ccg

ey
LA

ctc
Leu

48

96

144

192



Pro Pro Glu val Ser Ala Glu Ala Gly Asp Ala Ala val Leu Pro Cys
50 55 60

acc ttc acg cac ccg cac cgc cac tac gac ggg ccg ctg acg gcc atc - 240
Thr Phe Thr His Pro His Arg His Tyr Asp Gly Pro Leu Thr Ala Ile
65 70 75 80

tgg C€gC gcg ggc gag ccc tat gcg ggc ccg cag gtg ttc cgc tge get 288
Trp Arg Ala Gly Glu Pro Tyr Ala Gly Pro Gln val Phe Arg Cys Ala
85 90 95

gcg gcg Cgg ggc agc gag ctc tgc cag acg gcg ctg agc ctg cac ggce 336
Ala Ala Arg Gly ser Glu Leu Cys Ggg Thr Ala Leu Ser Leu His Gly
100 1 110

cgc ttc cgg ctg ctg ggc aac ccg c€gc Cygc aac gac ctc tcg ctg cge 384
Arg Phe Arg Leu Leu Gly Asn Pgo Arg Arg Asn Asp Leu Ser Leu Arg
115 120 125

gtc gag cgc ctc gcc ctg get gac gac cgec cgc tac ttc tgc cgc gtce 432
val Glu Arg Leu Ala Leu i;? Asp Asp Arg Arg Tyr pPhe Cys Arg val
130 140

gag ttc gcc ggc gac gtc cat gac cgc tac gag agc cgc cac ggce gtce 480
Glu Phe Ala Gly Asp val His Asp Arg Tyr Glu Ser Arg His Gly val
145 150 155 160

cgg Ctg cac gtg aca gcc gcg ccg cgg atc gtc aac atc tcg gtg ctg 528
Arg Leu His val Thr Ala Ala Pro Arg Ile val Asn Ile Ser val Leu
165 170 175

€CCC agt ccg gct cac gcc ttc cgc geg ctc tgc act gec gaa g%g gag 576
Pro Ser Pro Ala His Ala Phe Arg %ég Leu Cys Thr ala Glu Gly Glu
180 190

CCcg CCg CCC gece CtC goc tgg tec g%c €cg gcco ctg g?c aac agc ttyg 624
Pro Pro Pro Ala Leu Ala Trp Ser Gly Pro Ala Leu Gly Asn Ser Leu
195 200 205

gca gcc gtg cgg agc ccg cgt gag ggt cac g%c cac cta gtg acc gcc 0672
Ala Ala val Arg Ser Pro ér% Glu Gly His Gly His Leu val Thr Ala
210 1 220

gaa ctg ccc gca ctg acc cat gac ggc cgc tac a
Glu Leu Pro Ala Leu Thr His Asp Gly Arg Tyr Th
225 230 235

v
[s})

(@]

{le]

rQ
=0

Oyt
<33
B >0
Bty
[} e

aac agc ctg ggc cgc tcc gag gcc age gtc tac ctg ttc cgc ttc cat 768
Asn Ser Leu Gly Arg ser Glu Ala Ser gg? Tyr Leu Phe Arg Phe His
245 0 255

ggc gcc agc ggg 780
Gly Ala ser Gly

<210> 16

<211> 260

<212> PRT

<213> Homo sapiens

<400> 16

Met Glu Lys Ser Ile Trp Leu Leu Ala Cys Leu Ala Trp val Leu Pro
5 10 15

Thr Gly Ser Phe val Arg Thr Lys Ile Asp Thr Thr Glu Asn Leu Leu
Page 17



Asn

Pro

Thr

65

Trp

Ala

Arg

val

Glu

145

Arg

Pro

Pro

Ala

Glu

225

Asn

Gly

Thr

Pro

50

Phe

Arg

Ala

Phe

Glu

130

Phe

Leu

ser

Pro

Ala

210

Leu

Ser

Ala

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

Glu

Thr

Ala

Arg

115

Arg

Ala

His

Pro

Pro

Leu

Ser

17
56
DNA

20

val

val

His

Gly

Gly

Leu

Leu

Gly

val

Ala
180

o Ala

Arg

Ala

Gly

Gly

His

Ser

Pro

Glu

85

Ser

Leu

Ala

Asp

Thr

165

His

Leu

Ser

Leu

Ser

Ala

His

70

Pro

Glu

Gly

Leu

val

150

Ala

A1a‘

Ala

Pro

Thr

230

Ser

Ser

Glu

55

Arg

Tyr

Leu

Asn

Ala

135

His

Ala

Phe

Trp

Arg

His

Glu

Artificial Sequence

Pro

40

Ala

His

Ala

Cys

Pro

120

Asp

Asp

Pro

Arg

Ser

200

Glu

Asp

Ala

25

Ala

Gly

Tyr

Gly

Gln

105

Arg

Asp

Arg

Arg

Ala

185

Gly

Gly

Gly

Ser

Gln Arg

Asp Ala

Asp Gly
75

Pro Gln
90

Thr Ala

Arg Asn

Arg Arg

Tyr Glu

155

Ile val
170

Leu Cys

Pro Ala

His Gly

Arg Tyr

235

val Tyr
250

Page 18

Trp

Ala

60

Pro

val

Leu

Asp

Tyr

140

Ser

Asn

Thr

—
D
=

His
220

Thr

Leu

sSer

45

val

Leu

Phe

Ser

Leu

125

Phe

Arg

Ile

Ala

DO
g

Leu

Cys

Phe

30

Met

Leu

Thr

Arg

Leu

110

Ser

Cys

His

ser

Glu

190

Asn

val

Thr

Arg

Gln

Pro

Ala

Cys

His

Leu

Arg

Gly

val

175

Gly

Ser

Thr

Ala

Phe
255

val

Cys

ITe

80

Gly

Arg

val

val

160

Leu

Ala
240



<220>
<223>

<400>
ggggacaagt ttgtacaaaa aagcaggctt caccatggaa aagtccatct ggetge

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

<220>
<223>

<400>
ggggaccact ttgtacaaga aagctgggtc cccgctggcg ccatggaagc gg

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

<220>
<223>

<220>
<221>
<222>

<400>
atg gaa aag

Met
1

aca
Thr

aac
Asn

cca
Pro

acc
Thr
65

tgg
Trp

gcg
Ala

cgc
Arg

gte
val

Glu

Sty

aca
Thr

ccce
Pro
50

ttc
Phe

cgc
Al"g

gcg
Ala

ttc
Phe

gag
Glu
130

PCR primer of soluble human Siglec-15 cDNA

17

18
52
DNA

Artificial Seqguence

PCR primer of soluble human Siglec-15 cDNA

18

19
897
DNA

Artificial sequence

His-tagged human Siglec-15 cDNA

Cbs
(..

19
Lys

gcg
Ala

€gg
Arg
cgg
Ar

115
cgc
Arg

(897)

tcc
Ser

Tttt
Phe

cac
Hi1s

ety

ggc
Gly
100

ctyg

g Leu

ctc
Leu

atc
Ile

gtg
val

cac
H1s

agc
Ser

ccg
Pro

gag
Glu
85

agc
Ser

ctg
Leu

gcc
Ala

tgg
Trp

aga
Arg

agc
ser

gcg
Ala

cac
His
70

ccc
Pro

gag
Glu

ctg
Leu

ctg
Leu

act
Thr

tcg
Ser

gag
Glu
55

cgc
Arg

tat
Tyr

ctc
Leu

aacC
Asn

gct
Ala
135

ctg
Leu

aaa
Lys

cca
Pro
40

gca
Ala

cac
His

gcg
Ala

tgc
cys

ccg
Pro
120

gac
ASp

gcc
Ala

ata
ITe
25

gcg
Ala

ggc
Gly

tac
Tyr

Ty

cag
Gln
105

cgc
Arg

gac
Asp

tgc
cys
10

gat
Asp

cag
GIn

gac
Asp

gac
Asp

ccg
Pro
90

acg
Thr

cgc
Arg

cgc
Arg

Page 19

ttg
LLeu

act
Thr

cgc.

Arg

gcg
Ala

ggg
Gly
75

cag
Gln

acg
Ala

aac
Asn

cgc
Arg

gcg
Ala

acyg
Thr

t9g
Trp

gca
Ala
60

ccg
Pro

ctg
Leu

gac
Asp

tac
Tyr
140

tgg
Trp

gag
Glu

tce
ser
45

gt
Va

ctg
Leu

ttc
Phe

agc
Ser

ctc
Leu
125

ttce
Phe

gtt
val

aac
Asn
30

atg
Met

ctg
Leu

acg
Thr

cgc
Arg

ctg
Leu
110

tcg
Ser

tgc
Cys

ctc
Leu
15

ttg
Leu

cag
Gln

cCccC
Pro

gcce
Ala

tgc
cys
95

cac
H1s

ctg
Leu

cgc
Arg

ccg
Pro

ctc
Leu

gt
vVa

tgc
cys

atc
Ile
80

gct
Ala

ggc
Gly

cgc
Arg

gtc
val

56

52

48

96

144

192

240

288

336

384



gag ttc
Glu Phe
145

cgg ctg
Arg Leu

cce agt
Pro ser

ccg ccg
Pro Pro

gca gcc
Ala Ala
210

gaa ctg
Glu Leu
225

aac agc
Asn Ser

ggc gcc
G%y Ala

ggt cgt
Gly Arg

acg cgt
Thr Arg
290

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

<220>
<223>

<400>
Met Glu
1

Thr Gly

Asn Thr

Pro Pro
50

gcc
Ala

cac
H1s

ccy
Pro

ccc
Pro
195

gtg
val

cCC
Pro

ctg
Leu

agc
Ser

&1y
275

acc
Thr

20
298

PRT

gct
Ala
180

gce
Ala

cgd
Arg

gca
Ala

oty

g9
Gly
260

ggt
Gly

&

gac
Asp

aca
Thr
165

cac
H1s

ctc
Leu

agc
ser

ctg

Leu’

cgc
Arg
245

gac
Asp

aag
Lys

cat
His

gtc
val
150

gce
Ala

gcc
Ala

gcc
Ala

ccg
Pro

acc
Thr
230

tcce
Ser

CcCa
Pro

cct
Pro

CE‘i't
His

Cc"it
H1s

gcg
Ala

Ttc
Phe

tgg
Trp

cgt
Arg
215

Cé_?.t
H1s

gag
Glu

gct
Ala

atc
Ile

cac
His
295

Artificial Sequence

synthetic Construct

20

Lys

Ser

Glu

35

Glu

Ser Ile Trp Leu
5

phe val Arg Thr

20

val His Ser Ser

val ser Ala Glu

gac
Asp

ccg
Pro

cgc
Arg

tce
Ser
200

gag
Glu

gac
Asp

gce
Ala

ttC
Phe

cct
Pro
280

CB..’C
H1s

Leu

Pro
40

Ala

cgc
Arg

cgg
Arg

gcg
Ala
185

ggc
Gly

agc
ser

ttg
lLeu
265

aac
Asn

cac
H1s

Ala
Ile
25

Ala

Gly

tac
Tyr

atc
Ile
170
ctc
Leu

ccy
Pro

cac
H1s

cgc
Arg

gtc
val
250

tac
Tyr

cct
Pro

cat
His

Cys

10

ASD

GIn

ASp

Page 20

gag
Glu
155

gtc
val

tgc
Cys

gce
Ala

ggc

tac
Tyr
235

tac
Tyr

aaa
Lys

ctc
Leu

tga

Leu

Thr

Arg

Ala

agc
Ser

aac
Asn

act
Thr

ctg
Leu

cac
His
220

acg
Thr

ctyg
Leu

ctc
Leu

Ala

Thr

Trp

Ala
60

cgc
Arg

atc
Ile

gcce
Ala

ggc
Gly
205

cta
Leu

tgt
cys

ttc
Phe

gtt
val

&y
285

Trp
Glu
Ser
45

val

cac
H1s

tcg
ser

gaa
Glu
190

aac
Asn

acg
Thr

cgc
Arg

gat
Asp
270

ctc
Leu

val

Asn

30

Met

Leu

ggc
Gly

gtg
val
175

ggg
Gly

agc
ser

acc
Thr

gcce
Ala

ttc
Phe
255

atc
Ile

gat
Asp

Pro

gtc
val
160

ctg
Leu

Glu

ttg
Leu

gcc
Ala

gce
Ala
240

ca}t
H1s

gaa
Glu

tct
Ser

Pro

i Leu

val

Cys

480

528

576

624

672

720

768

816

864

897



Thr
65

Trp

Arg

va’l

Glu

145

Arg

Pro

Pro

Ala

Glu
225

>
n
3

Gly

Gly

Thr

Phe

Arg

Ala

Phe

Glu

130

Phe

Leu

ser

Pro

ATa

210

Leu

Arg

Arg
290

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

<220>
<223>

Thr

Ala

Arg

Arg

Ala

His

Pro

Pro

195

val

Pro

-
4]
[

Ser

21
1518
DNA

His

Gly

Gly

Leu

Leu

Gly

val

Ala

180

Ala

Arg

Ala

Gly

Pro

Glu

85

Ser

Leu

Ala

Asp

Thr

165

His

Leu

Ser

Leu

rg

N >
I~
w

Asp

Lys

His

His

70

Pro

Glu

Gly

Leu

val

150

Ala

Ala

Ala

Pro

Thr
230

w
2
3

Pro

Pro

His

Arg

Tyr

Leu

ASn

Ala

135

His

Ala

Phe

Trp

Ala

Ile

His
295

Artificial Sequence

His

Ala

Cys

Pro

120

Asp

ASp

Pro

Arg

Ser

200

Glu

ASp

Ala

Phe

Pro

280

His

Fc-fused human siglec-15

Tyr

Gly

Gln

105

Arg

ASp

Arg

Arg

Ala

185

Gly

Leu
265

Asn

His

Asp

Pro

90

Thr

Arg

Arg

Tyr

Ile

170

Leu

Pro

His

Arg

val

250

Tyr

Pro

His

CDNA

pPage 21

‘Gly

75

GIn

Ala

Asn

Arg

Glu

155

val

Cys

Ala

Gly

Lys

Leu

Pro

val

Leu

Asp

TYyr,

140

Ser

Asn

Thr

Leu

His

220

Thr

—
[
o

val

Leu

Leu

Phe

ser

Leu

125

Phe

Arg

Cys

g
o p
1)

va'l

Thr

Arg

Leu

110

Ser

Cys

His

Ser

Glu

190

Asn

val

Thr

Asp
270

Leu

Ala

Cys

95

His

Leu

Arg

Gly

val

175

Gly

Ser

Thr

Ala

Asp

Ile
80

Ala
Gly
Arg
val
val
160
Leu

Glu

Leu

Ser



<220>
<221>
<222>

<400>

atg
mMet
1

aca
Thr

aac
Asn

CCa
Pro

acc
Thr
65

g9
Trp

acg
Ala

cgc
Arg

gtc
val

gag

Glu
145

cgg
Arg

CcCC
Pro

ccg
Pro

gca
Ala

gaa
Glu
225

aac
Asnh

gaa
Glu

aca
Thr

cce
Pro
50

ttc
Phe

cgc
Arg

gcg
Ala

tte
Phe

gag
Glu
130

TtC
phe

ctg
Leu

agt
Ser

ccg
Pro

gce
Ala
210

ctg
Leu

agc
ser

CDS
(..

21
aag
Lys

tca
Ser

gag
Glu
35

gag
Glu

acg
Thr

gcyg
Ala

€gg
Arg

€gg
Arg
115

cgc
Arg

gcc
Ala

Cac
His

ccg
Pro

Cccc

Pro
195

e

Val

ccc
Pro

ctg
Le

(1518)

tcc
ser

Tttt
Phe
20

gtg
val

gt
va

cac
H1s

ggc

&y
100

ctyg
Leu

ctc
Leu

ggc
Gly

val

gct
Ala
180

gcc
Ala

cgg
Arg

gca
Ala

Gly

atc
Ile

gtg
val

cac
H1s

agc
Ser

ccg
Pro

gag
Glu
85

agc
Ser

ctg
Leu

gcce
Ala

gac
ASD

aca
Thr
165

cac
H1s

ctc
Leu

agc
ser

ctg
Leu

cgc
Arg

tgg
Trp

aga
Arg

agc
ser

cac
His
70

CcCC
Pro

gag
Glu

Gly

ctg
Leu

gtc
val
150

gcc
Ala

gcc
Ala

gce
Ala

ccy
Pro

acc
Thr
230

tcc
sSer

ctg
Leu

act
Thr

tcg
ser

gag
Glu
55

cgc
Arg

tat
Tyr

ctc
Leu

aac
Asn

gct
Ala
135

cat
H1s

gcg
Ala

ttc
Phe

tgg
Trp

cgt
Arg
215

cat
H1s

gag
Glu

ctg

Leu

aaa
Lys

cca
Pro
40

gca
Ala

cac
H1s

Ala

tgc
Cys

ccg
Pro
120

gac
ASp

gac
Asp

ccg
Pro

cgc
Arg

tce
Ser
200

gag
Glu

gac
Asp

gce
Ala

gcc
Ala

ata
Ile
25

gcg
Ala

Gly

tac
Tyr

ggc
Gly

cag
Gln
105

cgc
Arg

gac
ASp

cgc
Arg

cgg
Arg

gcg
Ala
185

ggc
Gly

Gly

ggc
Gly

agc
ser

tgc ttg
Cys Leu
10

gat act
Asp Thr

cag cgc
Gln Arg

gac gcg
Asp Ala

gac ggg
Asp Gly
75

ccg cag
Pro Gln
90

acg gcg
Thr Ala

cgc aac
Arg Asn

cgc cgc
Arg Arg

tac gag
Tyr Glu
155

atc gtc
Ile val
170

ctc tgc
Leu Cys

ccg gec
Pro Ala

cac ggc
His Gly

cgc tac
Arg Tyr
235

gtc tac
val Tyr

Page 22

Ala

acg
Thr

tag
Trp

gca
Ala
60

ccg
Pro

gt
vVa

ctg
Leu

.gac

Asp

tac
Tyr
140

agce
ser

aac
Asn

act
Thr

ctg

Leu

cac
His
220
acg
Thr

ctg
Leu

tgg
Trp

gag
Glu

tce
Ser
45

gtyg
val

ctg
Leu

ttcC
Phe

agc
ser

ctc
Leu
125

ttc
Phe

cgc
Arg

atc
Ile

ttc
Phe

gtt
val

aac
Asn
30

atg
Met

ctg
leu

acg
Thr

cgc
Arg

ctg
Leu
110

tcg
Ser

tgc
Cys

cac
His

tcg
ser

gaa
Glu
190

aac
Asnh

val

acg
Thr

cgc
Arg

ctce
Leu
15

ttg
Leu

cag
Gln

ccc
Pro

gce
Ala

tgc
cys
95

cac
H1s

ctg
Leu

cgc
Arg

agc
Ser

acc
Thr

gcc
Ala

Ttc
Phe

ccg
Pro

ctc
Leu

val

tgc
Cys

atc
Ile
80

gect
Ala

ggc
Gly

cgc
Arg

gtc
val

gtc
val
160

ctg

1 Leu

Glu

ttg
Leu

gce
Ala

gce
Ala
240

cgt
His

48

96

144

192

240

288

336

384

432

480

576

624

672

720

768



ggc

gca
Ala

gca
Ala

cce
Pro
305

gt
va

gtg
val

cag
Gln

cag
Gln

gce
Ala
385

CcCC
Pro

acc
Thr

agce
ser

tac
Tyr

tat
Tyr
465

ttc
Phe

aag
Lys

gcc
Ala

gag
Glu

cct
Pro
290

aag
LysS

gt
va

gac
Asp

tac
Tyr

gac
Asp
370

ctc
Leu

cga
Arg

aag
Lys

gac
Asp

aag
Lys
450

agc
ser

tca
Ser

agc
Ser

<210>

agc
Ser

cce
Pro
275

gaa
Glu

gac
Asp

gac
Asp

Gly

aac
Asn
355

tgg
Trp

cca
Pro

gaa
Glu

aac
Asn

atc
Ile
435

acc
Thr

aag
Lys

tgc
Cys

ctc
Leu

22

999
Gly
260

aaa
Lys

ctc
Leu

acc
Thr

ctg
Leu

gcc
Ala

cca
Pro

cag
Gln
420

gcc
Ala

acg
Thr

ctc
Leu

tcc
Ser

tcc
Ser
500

245

gac
Asp

tct
Ser

ctyg
Leu

ctc
Leu

agc
Ser
325

gag
Glu

acg
Thr

aat
Asn

cccC
Pro

cag
Gln
405

gtc
val

gt
va

cct
Pro

acc
Thr

gtg
val
485

ctg
Leu

cca
Pro

tgt
cys

atg
Met
310

cac
H1s

tac
Tyr

sty

atc
Ile
390

gt
va

agc
Ser

gag
Glu

cCccC
Pro

gtg
val
470

atg
Met

tct
Ser

gct
Ala

gac
Asp

gga
Gly
295

atc
Ife

gaa
Glu

ce_it
H1s

cgt
Arg

aag
Lys
375

gag
Glu

tac
Tyr

cty
Leu

tgg
Trp

gtg
val
455

gac
Asp

cat
His

ccy
Pro

ttc
Phe

aaa
Lys
280

ccg
Pro

tcc
Ser

gac
Asp

aat
Asn

gt
va
360

gag
Glu

aaa
Lys

acc
Thr

acc
Thr

gag
Glu
440

ctg
Leu

aag
Lys

gag
Glu

ggt
Gly

ttg
Leu
265

act
Thr

tca
Ser

ele)
Arg

cct
Pro

gcc
Ala
345

gtc
val

tac
Tyr

acc
Thr

ctg
Leu

tgc
Cys
425
agc
Ser

gac
Asp

agc
ser

gct
Ala

aaa
Lys
505

250

tac
TYr

cac

His

gtc
val

acc
Thr

gag
Glu
330

aag
Lys

agc
ser

aag
Lys

atc
Ile

cce
Pro
410

ctg
Leu

aat
Asn

tcc
Ser

agg
Arg

ctg
Leu
490

taa

page 23

aaa
Lys

aca
Thr

tte
Phe

cct
Pro
315

gtc
va'l

aca
Thr

gtc
val

tgc
Cys

tce
Ser
395

cCa
Pro

gtc
val

&ty

gac
Asp

tgg
Trp
475

cac
H1s

val

tgc
Cys

ctc
Leu
300

gag
Glu

aag
Lys

aag
Lys

ctc
Leu

aag
Lys
380

aaa
Lys

tcc
Ser

daa
Lys

cag
Gln

ggc
Gly
460

cag
Gln

aac
Asn

gtt
val

cca
Pro
285

Ttc
Phe

gtc
val

ttc
Phe

ccg
Pro

acc
Thr
365

gtc
val

gce
Ala

cgg
Arg

Gly

ccg
Pro
445

tce
Ser

cag
GIn

cac
H1s

gat
Asp
270

ccyg
Pro

ccC
Pro

aca
Thr

aac
Asn

€gg
Arg
350

gtc
val

tce
Ser

aad
Lys

gag
Glu

ttc

Phe
A0

T

gag
GTu

255

atc
Ile

Tgc
cys

cca
Pro

tgc
cys

tgg
Trp
335

gag
Glu

ctg
Leu

dac
Asnh

gag
Glu
415

tat
Tyr

aac
Asn

ttcC
Phe

daac
Asn

acg
Thr
495

cag
GIn

cca
Pro

aaa
LyS

gtg
val
320

tac
Tyr

Glu

cac
His

dda
Lys

cag
Gln
400

atg
Met

cCccC
Pro

aacC
Asn

ctc
Leu

gtc
val
480

cag
Gln

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1440

1488

1518



<211>
<212>
<213>

<220>
<223>

<400>
Met Glu
1

Thr Gly

Asn Thr

Pro Pro
50

Thr Phe
65

Trp Arg

Ala Ala

Arg Phe

val Glu
130

Glu Phe
145

Arg Leu

Pro Ser

Pro Pro

Ala Ala

210

Glu Leu
225

505
PRT

Artificial Sequence

synthetic Construct

22

LysS

Ser

Glu

Glu

Thr

Ala

Arg

Arg

Ala

His

Pro

Pro

195

val

Pro

Ser
Phe
20

val

val

Gly

Gly

Leu

Leu

Gly

val

Ala

180

Ala

Arg

Ala

Ile

5

val

His

Ser

Pro

Glu

85

Ser

Leu

Ala

Asp

Thr

165

His

Leu

Ser

Leu

Trp

Arg

ser

Ala

His

70

Pro

Glu

Gly

Leu

val

150

Ala

Ala

Ala

Pro

Thr
230

Leu

Thr

Ser

Glu

55

Arg

Tyr

Leu

Asn

Ala

135

His

Ala

Phe

Trp

Arg

215

His

Leu

Lys

Pro

40

Ala

His

Ala

cys

Pro

120

Asp

Asp

Pro

Arg

Ser

200

Glu

Asp

Ala
Ile
25

Gly
Tyr
Gly
G1n
105
Arg
Asp
Arg
Arg
Ala
185
Gly

Gly

Gly

Cys Leu

Asp Thr

GIn Arg

Asp Ala

Asp Gly

75

Pro Gln
90

Thr Ala

Arg Asn

Arg Arg

Tyr Glu

155

ITe val
170

Leu Cys

Pro Ala

His Gly

Arg Tyr
235

Page 24

Ala

Thr

Trp

Ala

60

Pro

val

Leu

Asp

Tyr

140

Ser

Asn

Thr

Leu

His

220

Thr

Trp
Glu
Ser
45

val
Leu
Phe
Ser
Leu
125
Phe
Arg

Ile

Ala

Cys

val

Asn

30

Met

Leu

Thr

Arg

Leu

110

Ser

Cys

His

Ser

Glu

190

Asn

val

Thr

Leu

15

Leu

Gln

Pro

Ala

Leu

Arg

Gly

val

175

Gly

Ser

Thr

Ala

Pro

Leu

val

Cys

ITe

80

Ala

Gly

Arg

val

val

160

Leu

Glu

Leu

Ala

Ala
240



Asn

Ala

Pro

305

va’l

val

Gln

Gln

Ala

385

Pro

Thr

Ser

Tyr

TYr

Phe

Lys

Ser

Ala

Glu

Pro

290

Lys

val

Asp

TYyr

ASp

370

Leu

Arg

Lys

Asp

Lys

Ser

Ser

Ser

Leu

Ser

Pro

275

Glu

Asp

ASp

Gly

Asn

355

Trp

Pro

Glu

Asn

Ile

435

Thr

Lys

Cys

Leu

Gly

Gly

Lys

Leu

Thr

val

val

340

ser

Leu

Ala

Pro

Gln

420

Ala

Thr

Leu

ser

ser
500

AsSp

Ser

Leu

Leu

Ser

325

Glu

Thr

Asn

Pro

Glin

405

val

val

Pro

Thr

val

485

Leu

Ser

Pro

Cys

Gly

Met

310

His

val

Tyr

Gly

Ile

390

val

Ser

Glu

Pro

val

470

Met

Ser

Glu

Ala

Asp

Glu

His

Arg

Lys

Glu

Tyr

Leu

Trp

val

455

ASp

Pro

Ala

Phe

Ser

Asp

Asn

val

360

Glu

Lys

Thr

Thr

Glu

440

Leu

Lys

Glu

Gly

Ser

lLeu

265

Thr

Ser

Arg

Pro

Ala

345

val

Tyr

Thr

Leu

Cys

425

Ser

Asp

Ser

Ala

val
250

Tyr

val

Thr

Glu

330

Lys

Ser

Lys

Ile

Pro

410

Leu

Asn

Ser

Arg

Leu
490

page 25

TYr

Lys

Thr

Phe

Pro

315

val

Thr

val

Cys

Ser

395

Pro

val

Gly

ASp

Leu

val

Cys

Leu

300

Glu

Lys

Lys

Leu

Lys

Ser

Lys

Gln

Gly

Gln

Asn

Phe

val

Pro

285

Phe

val

Phe

Pro

Thr

365

val

Ala

Arg

Gly

Pro

445

Ser

GIn

His

Arg

ASp

270

Pro

Pro

Thr

Asn

Ser

Lys

Glu

Phe

430

Glu

Phe

Gly

Tyr

Phe

255

Ile

cys

Pro

Cys

Trp

Glu

Leu

Asn

Gly

Glu

415

Tyr

Asn

Phe

Asn

Thr
485

His

Gln

Pro

Lys

val

320

Tyr

Glu

Lys

Gln

400

Met

Pro

Asn

Leu

val
480



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

<220>
<223>

<400>

23

33

DNA

Artificial Sequence

PCR primer of heavy chain cDNA of rat #32A1 antibody
23

ggccgggtgg gctacgttgc aggtgacggt ctg

<210>
<Z211>
<212>
<213>

<220>
<223>

<400>

24

35

DNA

Artificial Sequence

PCR primer of Tight chain cDNA of rat #32Al antibody
24

catgctgtac gtgctgtctt tgctgtcctg atcag

«<210>
<211>
<212>
<213>

<220>
<223>

<400>

25

29

DNA

Artificial Sequence

Sequencing primer of heavy chain cDNA of rat #32A1 antibody

25

ctccagagtt ccaggtcacg gtgactggce

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

<220>
<223>

<400>

26
20
DNA
Artificial Sequence

sequencing promer of Tight chain cDNA of rat #32A1 antibody
26

tccagttget aactgttecg

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

<220>
<221>
<222>

<220>
<221>
<222>

<400>

27

501

DNA

Rattus norvegicus

CDA
(L).. (50D
cps
(1).. (50D
27

atg aag ttg tgg ttg agc tgg ata ttc ctt gtt gtt ctt ttc aaa g%t
Y

1

Met Lys Leu Trp Leu Ser Trp Ile Phe Leu val val Leu Phe Lys G
5 1

15

pPage 26

33

35

29

20

48



gtg agg

cce ggt
Pro Gly

aat gat
Asn ASp
50

gag tgg
Glu Trp
65

tat gcg
Tyr Ala

gaa agc
Glu ser

gcc att
Ala Ile

tac tgg
Tyr Trp
130

gcc cca
Ala Pro
145

tcec atg
Ser Met

<210>
<211>
<212>
<213>
<400>
Met Lys
1

val Arg

Pro Gly

Asn Asp
50

Glu Trp
65

tgt gag gtg caa att
Cys Glu val Gln ITe
20

ggt tcc ctg aga ctg
Gly Ser Leu Arg Leu
35

tat ttc atg aac tgg
Tyr Phe Met Asn Trp
55

gtt gct caa ata agg
val Ala Gln Ile Arg
70

gag tct ttg gaa ggc
GTu ser Leu Glu Gly
85

agt gtc tac ctg caa
ser val Tyr Leu Gln
100

tat tac tgt aca aga
Tyr Tyr Cys Thr Arg
115

g%c caa gga gtc atg
Gly GIn Gly val Met
135

tct gtc tat cca ctg
ser val Tyr Pro Leu
150

gtg acc ctg gga tgc
val Thr Leu Gly Cys
165

28

167

PRT .
Rattus norvegicus

28

Leu Trp Leu Ser Trp
5

Cys Glu val Gln Ile
20

Gly Ser Leu Arg Leu

35

Tyr Phe Met Asn Trp
55

val Ala GIn Ile Arg
70

ttg
Lel

tct
Ser
40

gtc
val

aac
Asn

aga
Arg

tce
Ser
120

gtc
val

gct
Ala

Ile

Leu

ser

40

val

Asn

gag
Glu
25

tgt
cys

cgt
Arg

aaa
Lys

gtc
val
age
Ser
105
cta
Leu

aca

Thr

cct
Pro

Phe

Glu

25

Cys

Arg

Lys

act
Thr

gca
Ala

cag
Gln

att
Ile

aca
Thr
90

agt
ser

act
Thr

gtc
val

Leu

10

Thr

Ala

Gln

Ile

acg
Thr

gct
Ala

tat
Tyr
75

atc
Ile

tta
Leu

tcc
Ser

act
Thr
155

val

Thr

Ala

Tyr
75

Gly

tct
Ser

cca
Pro
60

act
Thr

tca
Ser

aga
Arg

tta
Leu
140

gct
Ala

val

Pro
60

Thr

Page 27 -

ggc
Gly

gga
Gly
45

gaa
Glu

tat
Tyr

cga
Arg

gct
Ala

gac
Asp
125
gct
Ala

ctc
Leu

Leu

Tyr

ttg gtg aag

Leu
30

ttc
Phe

aag
Lys

gcce
Ala

gac
Asp

gaa
Glu
110

tac
Tyr

gaa
Glu

ada
Lys

Phe

Leu

30

Phe

Lys

Ala

val

aat
Asn

gat
Asp
95

gac
Asp

Tttt
Phe

aca
Thr

agt
ser

Lys

val

Asn

Gly

Thr

Lys

tte
Phe

cta
Leu

ttt
Phe
80

tcc
Ser

act
Thr

gat
Asp

aca
Thr

aac
Asn
160

Gly

Lys

Phe

Leu

Phe
80

96

144

192

240

288

336

384

432

480

501



Tyr

Glu

Ala

Tyr

Ala
145

act
Thr

cag

Gln -

65

atc
Ile

acc
Thr

cag
Gin

ttg

Ala

Ser

Ile

Met

ccg
Pro

atc
Ile

agt
ser

aga

Glu Ser Leu Glu Gly
85

Ser val Tyr Leu Gln
100

Tyr Tyr Cys Thr Arg

Gly GIn Gly val Met
135

Ser val Tyr Pro Leu
150

val Thr Leu Gly Cys
165

29

417

DNA

Rattus norvegicus

CbS
(l)..(417)

29
aca gac aga ctc ctg
Thr Asp Arg Leu Leu
5

act ggt gac att gtc
Thr Gly Asp ITe val
20

ggg cag agg gcc aca
Gly GIn Arg Ala Thr
35

tct g?a tat agt ttt
Ser Gly Tyr Ser Phe

ccc aga ctc ctc atc
Pro Arg Leu Leu Ile
70

gcc agg ttc agt ggce
Ala Arg pPhe Ser Gly
85

aat cct gtg cag gct
Asn Pro val Gln Ala
100

agg aaa tct ccg tgg
Arg Lys Ser Pro Trp
115

cgg gct gat gct gca

Arg
va'l

ser
120

val

Ala

cta
Leu

ttg
L.eu

atc
Ile

40
ata
Ile

tat
Tyr

agt
Ser

gat
Asp

acg
Thr
120

cCa

val

ser
105

Leu

Thr

Pro

tgg
Trp

acc
Thr
25

tcc

Ser

cac
H1s

cgt
Arg

gat
AsSp
105

ttc
Phe

act

Thr
a0

Ser

Thr

val

Gly

gca
Ala
10

cag
Gln

Ot
hodite}
0t

Trp

gca
Ala

tct
Ser
90

att
Ile

gct
Ala

gta

Page 28

Ile
Leu
Gly

Ser

ctg
L.eu

tcc
Ser
75

g9
ety

-

gca
Ala

tct

Ser

Arg

Gly

Leu
140

Ala

ctg
Leu

cct
Pro

gcc

g Ala

caa
Gln
60

dac
Asn

aca
Thr

acc
Thr

ggc
Gly

Arg

Ala

ASp
125

Ala

Leu

ctc
Leu

gct
Ala

agc
Ser

45

cag
GIn

cta
Leu

P
Y

n
E]

tat

Tyr

acc
Thr
125

Asp

Glu
110

Tyr

Glu

Lys

tgg
Trp

ttg
Leu
30

caa
G1n

dadd
Lys

gcc
Ala

c ttc

Phe

TIc
Phe
110

aag
Lys

ASp
95

Asp

Phe

Thr

ser

gtt

tct
Ser

acc
Thr

tgt
Cys

ctg
Leu

Ser

Thr

Asp

Thr

Asn
160

cca
Pro

ctc
Leu

cag
Gin

gaa
Glu

48

96

144

192

240

288

336

384

417



Leu Arg Arg Ala Asp Ala Ala

130

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

<400>
1

Gly Ser

Ser Leu

Thr Ile
50

GIn Gln
65

Ile Pro

Thr Ile

Gln Ser

Leu Arg
130

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

<220>
<223>

<400>

ccacgcgecc tgtagcggeg

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

<220>
<223>

<400>

30
139
PRT

135

Rattus norvegicus

30

Thr
Gly
35

Ser
Pro
Ala
Asnh
Arg
115

Arg

31
28
DNA

Gly

20

GIn

Gly

Arg

Arg

Pro

100

Lys

Ala

Met Glu Thr Asp érg

Asp

Arg

Tyr

Leu

Phe

85

val

Ser

Asp

Leu Leu

Ile val

Ala Thr

Ser Phe

55

Leu Ile

70

Ser Gly

Gln Ala

Pro Trp

Ala Ala
135

Artificial Sequence

Primer EFFL

31

32
30
DNA

Artificial Sequence

Primer EFsmaR

32

Pro

Leu

Leu

Ile

40

Ile

Tyr

Ser

Asp

Thr

120

Pro

cattaagc

Thr

Trp

Thr

25

Ser

His

Arg

Gly

ASD

pPhe

Thr

val Ser

Ala Leuy
10

Gln Ser
Cys Arg
Trp Tyr
Ala Sser

75

Ser Gly
90
Ile Ala

Ala Gly

val Ser

Page 29

Leu

Pro

Ala

Gln

60

Asn

Thr

Thr

Gly

Leu

Ala

Ser

45

Gln

Leu

Asp

Tyr

Thr
125

Trp

Leu

30

GlIn

Lys

Ala

Phe

Phe

110

Lys

val

15

Ala

Ser

Pro

Ser

Thr

95

Cys

Leu

Pro

val

val

Gly

Gly

80

Leu

Glin

N
(00



aaacccggga gctttttgca aaagcctagg

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

<220>
<223> Frag

<400> 33
ggtaccaccc

33
1704
DNA

tgttcatcte
gtacggtggc
gcaccgectce
ggaaggtgga
gcaaggacag
agcacaaggt
gcttcaacag
cccagtgect
aaaattaagt
gggggtggta
ttgggaacca
ggttcaagcg
caggctcacc
ggtctccaac
acaggcgtga
tggttacgeg
tcttececttc
tccctttagg
gtgatggttc
agtccacgtt
cggtctattc
agctgattta
tggaaagtcc
agcaaccagg
tctcaattag
gcccagttcc

cgaggeegec

ment B

aagctggcta
cctgetgetg
cgcceectcec
cgtggtgtgce
caacgccectyg
cacctacagc
gtacgcctge
gggggagrgt
ctcctggecc
tgcatcattt
tggagcaagg
agctggagtg
attctcctgce
taatttttgt
tcctaatctc
accactgctc
cagcgtgacc
ctttctcgec
gttccgattt
acgtagtggg
ctttaatagt
ttttgattta
acaaaaattt
ccaggctccce
tgtggaaagt
tcagcaacca
gcccattcte

tctgectetg

Artificial Sequence

ggtaagcttg
tggatctccg
gtgttcatct
ctgctgaata
cagtccggga
ctgagcagca
gaggtgaccc
taggggcccg
tggaagttgc
tgtctgacta
ggcaagttgg
cagtggcaca
ctcagcctcce
ttttttggta
aggtgatcta
cacgcgcect
gctacacttyg
acgttcgecg
agtgctttac
ccatcgecct
ggactcttgt
taagggattt
aacgcgaatt
cagcaggcag
ccccaggcetce
tagtcccgec
cgcceccatgg

agctattcca

ctagcgccac
gcgcatatgg
tCccecectc
acttctaccc
actcccagga
ccctgaccect
accagggcct
tttaaacggg
cactccagtg
ggtgtcctte
gaagacaacc
atcttggctc
cgagttgttg
gagacggggt
cccaccttgg
gtagcggcgce
ccagcgcect
gctttccecg
ggcacctcga
gatagacggt
tccaaactgg
tgcegatttce
aattctgtgg
aagtatgcaa
cccageagge
cctaactccg
ctgactaatt
gaagtagtga

Page 30

catggtgctg
cgatatcgtg
cgacgagcag
cagagaggcc
gagcgtgacc
gagcaaagcc
gagctcccce
tggcatcect
cccaccagec
tataatatta
tgtagggect
actgcaatct
ggattccagg
ttcaccatat
ccteccaaat
attaagcgeg
agcgeecget
tcaagctcta
ccccaaaaaa
ttttcgeect
aacaacactc
ggcctattgg
aatgtgtgtc
agcatgcatc
agaagtatgc
cccatcccge
ttttttattt

ggaggctttt

cagacccagg
atgattaaac
ctgaagtccg
aaggtgcagt
gagcaggaca
gactacgaga
gtcaccaaga
gtgacccctc
ttgtcctaat
tggggtggag
gcggggtcta
ccgectectg
catgcatgac
tggccagget
tgctgggatt
gcgggtgtgg

aatcgggggc
cttgattagg
ttgacgttygg
aaccctatct
ttaaaaaatg
agttagggtg
tcaattagtc
aaagcatgca
ccctaactec
atgcagaggc
ttggaggcct

30

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

=
(@]
N
[w»]

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680



aggctrttgc aaaaagctcc cggg

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

34
1120
DNA

<220>
<223>

<400> 34
tgctagegcec

ggtgctgagce
gtcttccecc
ctggtcaagg
agcggegtge
gtggtgaccg
aagcccagca
acatgcccac
ccaaaaccca
gacgtgagcc
cataatgcca
gtcctcaccg
aacaaagccc -
gaaccacagg
ctgacctgec

ggccageccg

tgctcegtga
cccggcaaat
35

40
DNA

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

<220>
<223>

<400> 35

accatgaaac
caggtgcaat
tggcaccctc
actacttccc
acaccttccc
tgccctecag
acaccaaggt
cctgcccagce
aggacaccct
acgaagaccc
agacaaagcc
tcctgeacca
tcccageccc
tgtacaccct
tggtcaaagg
agaacaacta
gcaagctcac
tgcatgaggc
gagatatcgg

Artificial Sequence

human IgGl signal + human

acctgtggtt
tgtgcaggcg
ctccaagagce
cgaacccgtg
cgctgtectyg
cagcttgggce
ggacaagaga
acctgaactc
catgatctcc
tgaggtcaag
ccgggaggag
ggactggctg
catcgagaaa
gccececeatcec
cttctatecce

caagaccacc

tctgcacaac

gcccgtttaa

Artifticial Sequence

PCR primer of heavy chain

aaagctgagc gaggtgcaaa ttttggagac

<210> 36
<211> 39
<212> DNA
<213>

Artificial Sequence

IgGl constant

cttcctectg
gttagctcag
acctctggeg
accgtgagct
cagtcctcag
acccagacct
gttgagccca
ctggggggac
cggacccctg
ttcaactggt
cagtacaaca
aatggcaagg
accatctcca
cgggaggaga
agcgacatcg
cctcecegtge
agcaggtggc
cactacaccc

acgggtggca

ctggtggcag
cctccaccaa
gcacagccge
ggaactcagg
gactctactc
acatctgcaa
aatcttgtga
cctcagtctt
aggtcacatg
acgtggacgg
gcacgtaccg
agtacaagtg
aagccaaagg
tgaccaagaa
ccgtggagtyg
tggactccgé
agcagggcaa

agaagagcct

ctcccagatg
gggcccaagce
cctgggcetge
cgccctgacc
cctcagcagce
cgtgaatcac
caaaactcac
cctettececc
cgtggtggty
cgtggaggtg
ggtggtcagce
caaggtctcc
ccagceeegg
ccaggtcagc
ggagagcaat
cggctecttce
tcttctca

ctcecctgtet

1704

variable region cDNA of #32A1 antibody

tggaggaggc
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<220>

<223> PCR primer of heavy chain variable region cbDNA of #32A1 antibody
<400> 36
aaagctgagc tgactgtgac catgactcct tggecccag 39
<210> 37
<211> 20
<212> DNA
<213> Artificial Seqguence
<220> )
<223> Sequencing primer of heavy chain variable region CDNA of #32A1
antibody
<400> 37
taatacgact cactataggg 20
<210> 38
<211> 42
<212> DNA
<213> Artificial Sequence
<220> i ]
<223> PCR primer of Tlight chain variable region cDNA of #32A1 antibody
<400> 38
aaacatatgg cgacattgtc ttgacccagt ctcctgcttt gg 42
<210> 39
<211> 37
<212> DNA
<213> Artificial sequence
<220> _ .
<223> PCR primer of 1ight chain variable region cbNA of #32A1 antibody
<400> 39
aaacgtacgt ctcaattcca gcttggtgcec tccageg 37
<210> 40
<211> 1413
<212> DNA
<213> Artificial Sequence
<220>
<223> chimeric heavy chain of #32A1
<220>
<221> (DS
<222> (1)..(1413)
<400> 40
atg aaa cac Ctg tgg ttc ttc ctc ctg ctg gtg gca get ccc aga tgg 48
Met Lys His Leu Trp Phe Phe Leu Leu Leu val Ala Ala Pro Arg Trp
1 5 10 15
gtg ctg agc gag gtg caa att ttg gag act gga gga g?c ttg gtg aag 96
val Leu sSer Glu val GIn ITe Leu Glu Thr Gly Gly Gly Leu val Lys
20 25 30
ccc ggt ggt tcc ctg aga ctg tct tgt gca acg tct gga ttc aat ttc 144

Pro Gly Gly Ser Leu Arg Leu Ser Cys Ala Thr Ser Gly Phe Asn Phe
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aat
Asn

gag
Glu
65

tat
Tyr

gaa
Glu

gcc
Ala

tac
TYyr

&ty
145

ggc
Gly

gt
va

ttc
Phe

ctc
Leu

acc
Thr

gtg

gty
val

gat
Asp
50

tg9
Trp

gcg
Ala

agc
Ser

att
Ile

tgg
Trp
130

CcCa
Pro

aca
Thr

acc
Thr

ccc
Pro

acc
Thr

~ et

£1U

aat
Asn

tct
Ser

ctg
Leu

ctc
Leu

agc
Ser
290

gag
Glu

35

tat
Tyr

gtt
val

gag
Glu

agt
ser

tat
TYr
115

ety

agc
Ser

gce
Ala

gt
Va

gct
Ala
195
gt

\/a
v L

cac
H1s

tgt
cys

ggg
Gly

atg
Met
275

cac
H1s

gt
Va

ttc
Phe

gct
Ala

tct
Ser

gtc
val
100

tac
Tyr

caa
Gln

gtc
val

gcc
Ala

agc
ser
180

gtc
val

ccc
Pro

aag
Lys

gac
Asp

gga
Gly
260

atc
Ile

gaa
Glu

cat
His

atg
Met

caa
Glin

ttg
Leu
85

tac
Tyr

tgt
Cys

gga
Gly

ttc
Phe

ctg
Leu
165

tgg
Trp

ctg
Leu

tcc
Ser

cccC
Pro

aaa
Lys
245

CccC
Pro

tcc
Ser

gac
Asp

aat
Asn

aac
Asn

ata
Ile
70

gaa
Glu

ctg
Leu

aca
Thr

gte
val

cce
Pro
150

ggc
Gly

daac
Asn

cag
GIn

agc
Ser

agc
ser
230

act
Thr

tca
Ser

€gg
Arg

cct
Pro

gcc
Ala

tgg
Trp
55

agg
Arg

ggc

caa
Gln

aga
Arg

atg
Met
135

ctg
Leu

tgc
Cys

tca
Ser

tcc
Ser

agc
ser

21
LD

aac
Asnh

cac
H1s

gtc
val

acc
Thr

gag
Glu
295

aag
LysS

40

gtc
val

aac
Asn

aga
Arg

gt
vVa

tec
Ser
120

gtc
val

gca
Ala

ctg
Leu

ggc

tca
Ser
200

ttg
Leu

acc
Thr

aca
Thr

tte
Phe

cect
Pro
280

gtc
val

aca
Thr

cgt
Arg

aaa
Lys

gtc
val

agc
ser
105

cta
Leu

aca
Thr

cCC
Pro

aag
Lys

tgc
Cys

ctc
Leu
265

gag
Glu

aag
Lys

aag
Lys

cag gct
Gin Ala

att tat
Ile Tyr
75

aca atc
Thr Ile
90

agt tta
Ser Leu

act ggg
Thr Gly

gtc agc
val ser

tce tcc
Ser Ser
155

aag gac
Lys Asp
170

ctg acc
Leu Thr

ctc tac
Leu Tyr

acc cag
Thr Gin

gtg gac
val Asp
235

cca ccc
Pro Pro
250

ttc ccc
Phe Pro

gtc aca
val Thr

ttc aac
Phe Asn

cce cgy
Pro Arg

page 33

cca
Pro
60

act
Thr

tca
Ser

aga
Arg

gga
Gly

tca
Ser
140

aag
Lys

tac
Tyr

agc
Ser

tcc
Ser

acc
Thr
220

aag
Lys

tgc
Cys

cca
Pro

tgc
Cys

tgg
Trp
300

gag
Glu

45

gaa
Glu

tat
Tyr

cga
Arg

gct
Ala

gac
Asp
125

gce
Ala

agc
Ser

ttc
Phe

ctc
Leu
205

tac
Tyr

aga
Arg

cCa
Pro

aaa
Lys

gtg
val
285

tac
Tyr

gag
Glu

aag
Lys

gce
Ala

gac
Asp

gaa
Glu
110

tac
Tyr

tcc
Ser

acc
Thr

ccc
Pro

gtg
val
190

agc
ser

9499

aca
Thr

gat
Asp
95

gac
ASp

Tttt
Phe

acc
Thr

tct
Ser

gaa
Glu
175

cac
H1s

agce
ser

atc tgc
Ile Cys

gtt
val

gca
Ala

cce
Pro
270

gt
va

gt
va

cag
Gln

gag
Glu

cct
Pro
255

aag
Lys

gt
va

gac
Asp

tac
Tyr

cta
Leu

ttt
Phe
80

tcc
Ser

act
Thr

gat
AsSp

aag
Lys

ggc
Gly
160

ccc
Pro

acc
Thr

gt
va

aac
Asn

olde
Pro
240

gaa
Glu

gac
Asp

gac
Asp

ggc

aac
Asn

192

240

288

336

384

432

480

528

576

624

672

720

768

816

864

912

960



305

agc
Ser

cty
Leu

gcc
Ala

cca
Pro

cag
Gin
385

gcc
Ala

acc
Thr

ctc
Leu

tcc
Ser

tce
ser
465

acg
Thr

aat
Asn

cccC
Pro

cag
Gln
370

gtc
val

gtg

cct
Pro

acc
Thr

gtg
val
450

ctg
Leu

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

<220>
<223>

<400>

tac
Tyr

atc
Ile
355

gtg
val

agc
ser

gag
Glu

ccc
Pro

gtg
val
435

atg
Met

tct
Ser

41

rd s
f\J

PRT

cgg
Arg

aag
Lys
340

gag
Glu

tac
Tyr

ctg
Leu

tgg
Trp

gtg
val
420

gac
Asp

CE}t
H1s

cCC
Pro

gtg
val
325

gag
Glu

aaa
Lys

acc
Thr

acc
Thr

gag
Glu
405

ctg
Leu

aag
Lys

gag
Glu

310

gtc
val

tac
Tyt

acc
Thr

ctg
Leu

tgc
cys
390

agc
ser

gac
Asp

agce
ser

gct
Ala

aaa
Lys
470

agce
ser

aag
Lys

atc
Ile

ccce
Pro
375

ctg
Leu

aat
Asn

tcc
ser

agg
Arg

cty
Leu
455

tga

Artificial Sequence

synthetic Construct

41

Met Lys His Leu Trp Phe Phe
1

5

val Leu Ser Glu val GIn Ile

20

Pro Gly Gly Ser Leu Arg Leu
35

ASn ASp Tyr Phe Met Asn Trp
55

50

gtc
val

tgc
Cys

tce
Ser
360
cca
Pro

gtc
val

gac
Asp

tgg
Trp
440

cac
H1s

Leu

Leu

Ser

40

val

ctc
Leu

aag
Lys
345

aaa
LYS

tcc
ser

ada

Lys

cag
GIn

ggc
425
cag
Glin

daac
Asn

Leu
Glu
25

Ccys

Arg

acc
Thr
330

gtc
val

gce
Ala

€gg
Arg

ggc

cce
Pro
410

tcc
Ser

cag
Gln

cac
H1s

Leu

10

Thr

Ala

Gin

Page 34

315
gtc
val

tcc
ser

ada
Lys

Glu

ttc
Phe
395

gag
Glu

ttc
Phe

ggc

tac
Tyr

val

Gly

Thr

Ala

ctg
Leu

aac
Asn

gag
Glu
380
tat
Tyr

aac
Asn

ttc
Phe

aac
AsSn

acc
Thr
460

Ala

Gly

Ser

Pro
60

cac
H1s

ada
Lys

cag
Gln
365

atg
Met

cCcC
Pro

aac
Asn

ctc
Leu

gtc
val
445

cag
Gln

Gly

Gly
45

cag

Gln

gcc
Ala
350
ccce
Pro

acc
Thr

agc
ser

tac
Tyr

tac
Tyr
430

ttc
Phe

aag
Lys

Pro

Leu

30

Phe

Lys

gac
Asp
335

ctc
Leu

cgg
Arg

aag
Lys

gac
Asp

aag
Lys
415

agc
Ser

tca
Ser

agc
Ser

Arg
15
val

Asn

Gly

320

tgg
Trp

cca
Pro

gaa
Glu

aac
Asn

atc
Ile
400

acc
Thr

aag
LyS

tgc
Cys

ctc
Leu

Trp

Lys

Phe

Leu

1008

1056

1104

1152

1200

1248

1296

1344

1392

1413



Glu

65

Tyr

Glu

Ala

Tyr

Gly

val

Phe

val

val

225

Lys

Leu

Thr

val

val

305

sSer

Trp

Ala

ser

Trp

Pro

Thr

Thr

Pro

Thr

210

Asn

Ser

Leu

Leu

Ser

290

Glu

Thr

val

Glu

Ser

Tyr

115

Gly

Ser

Ala

val

Ala

195

val

His

cys

Gly

Met

275

His

val

Tyr

Ala

Ser

val

100

TYr

GIn

val

Ala

Ser

180

val

Pro

Lys

Asp

Glu

Arg

Gln

Leu

85

Tyr

Cys

Gly

Phe

Leu
165

Trp

Leu

Ser

Pro

Lys

Pro

Ser

Asp

Asn

val
325

Ile

70

Leu

Thr

val

Pro

150

Gly

Asn

Gln

Ser

Ser

230

Thr

Ser

Arg

Pro

Ala

310

val

Arg

Gly

Gln

Arg

Met

135

Leu

Cys

Ser

Ser

Ser

215

Asn

His

val

Thr

Glu

285

Lys

Ser

Asn

Arg

val

Ser

120

val

Ala

Leu

Gly

ser

200

Leu

Thr

Thr

Phe

Pro

280

val

Thr

val

Lys
val
Ser
105
Leu
Thr
Pro
val
Ala
185
Gly
Gly
Lys
Cys
Leu
265
Glu
Lys

Lys

Leu

ITe

Thr

90

Ser

Thr

val

Ser

Lys

Leu

Leu

Thr

val

Pro

250

Phe

val

Phe

pro

Thr
330

Page 35

Tyr

75

Ile

Leu

Gly

Ser

Ser

155

AsSp

Thr

Tyr

GlIn

Pro

Thr

Asn

Thr

Ser

Arg

Gly

Ser

140

Lys

Tyr

Ser

ser

Thr

220

Lys

Cys

Pro

Cys

Trp

300

Glu

Ley

Tyr

Arg

Ala

Asp

Ala

Ser

Phe

Gly

Leu

205

TYr

Arg

Pro

LyS

val

285

Tyr

Glu

His

Ala

Asp

Glu

110

Tyr

Ser

Thr

Pro

val

190

Ser

Ile

val

Ala

Pro

270

val

val

GIn

Gln

Thr

ASp

95

ASP

Phe

Thr

Ser

Glu

175

His

Ser

Cys

Glu

Pro

255

Lys

val

ASp

Tyr

AsSp
335

Phe

80

Ser

Thr

Asp

Lys

Gly

Pro

Thr

val

Ash

Pro

240

Asp

ASp

Gly

Asn

320

Trp



Leu

Ala

Pro

Gln

385

Ala

Thr

Leu

Ser

Ser
465

Asn
Pro
Gin
370
val
val
Pro
Thr
val
450

Leu

<210>
<211>
«<212>
<213>

<220>

-2
L4

3>

<220>
<221>
<222>

<400>

atg
Met
1

ggc g

Gly

tct
Ser

act
Thr

cag

gt
Va

ca

e

Ala

cta
Leu

att
Ile
50

caa

Ser

Glu

Pro

val

435

Met

ser

42
714
DNA

LYS

Glu

Tyr

Leu

Trp

val

420

AsSp

His

Pro

Glu

Lys

Thr

Thr

Glu

405

Leu

Lys

Glu

Gly

Tyr

Thr

Leu

cys

390

Ser

Asp

Ser

Ala

Lys
470

Lys

Ile

Pro

375

Leu

Asn

Ser

Arg

Leu
455

Artificial Sequence

chimeric light chain

CDS
(..

42
ctg
Leu

tat
Tyr

999
Gly
35

tct
Ser

cccC

(7145

cag
GIn

ggc
Gly
20

cag
Gin

Gly

aga

acc
Thr

gac
Asp

agg
Arg

tat
TYyr

ctc

cag
Gln

att
Ile

gce
Ala

agt
Ser

ctc

gt
va

gtc
val

aca
Thr

Tttt
Phe
55

atc

Ccys

Ser

360

Pro

val

Gly

Asp

Lys

Ser

Lys

Gln

Asn

val

Ala

Arg

Gly

Pro

410

Ser

Gln

His

of #32aA1

ttc
Phe

ttg
Leu

atc
Ile
40

ata
Ile

tat

atc
Ile

acc
Thr
25

tcc
Ser

cac
H1s

cgt

tgg
Trp

gca

pPage 36

ser

Lys

Glu

Phe

395

Glu

Phe

Gly

TYyr

tac
Tyr

tcc

Asn

Gly

Glu

380

Tyr

Asn

Phe

Asn

Thr
460

caa
Gln
60

aac

Lys

GIn
365

Met

Pro

AsSn

Leu

val
445

GIn

ctg
Leu

gct
Alia

agc
Ser
45

cag
Gln

cta

Ala
350

Pro

Thr

Ser

Tyr

TYyr
430

Phe

Lys

tgg
Trp

Ttg
Leu

30

caa
Glin

aaa
Lys

gcc

Leu

Arg

Lys

Asp

Lys

415

Ser

Ser

Ser

atc
Ile
15

gct

e
Altld

agt
Ser

cca
Pro

tct

Pro

Glu

Asn

Ile

400

Thr

Lys

Cys

Leu

tcc
Ser

gtc
val

gga
Gly

999

48

96

144

192

240



Gn
65

atc
Ile

acc
Thr

cag
Gln

ttg
Leu

gac
ASp
145

aac
Asn

ctg
Leu

gac
ASp

tac
Tyr

agc
ser
225

L A

GIn

ccg
Pro

atc
Ile

agt
Ser

aga
Arg
130

gag
Glu

Ttc
Phe

cag
Gln

agc
ser

gag
Glu
210

tcc
Ser

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

<220>
<223>

<400>

1

Pro

gcce
Ala

aat
Asn

agg
Arg
115

cgt
Arg

cag
Gln

tac
Tyr

tcc
ser

acc
Thr
195

aag
Lys

cccC
Pro

43
237
PRT

Arg

agg
Arg

cct
Prro
100

aaa
Lys

acg
Thr

ctg
Leu

cccC
Pro

999
Gly

180
tac
Tyr

cac
H1s

gtc
val

Leu

ttc
Phe
85

gtg
val

tct
ser

val

aag
Lys

aga
Arg
165

daac
Asn

agce
ser

aag
Lys

acc
Thr

Leu
70

agt
ser

cag
Gln

ccy
Pro

gce
Ala

tece
ser
150

gag
Glu

tcc
Ser

ctyg
Leu

aag
Lys
230

gct
Ala

tgg
Trp

gcc
Ala
135

ggc
Gly

gcc
Ala

cag
Gln

agc
ser

tac
Tyr
215

agc
ser

Artificial Sequence

synthetic Construct

43

Met val Leu Gln ghr GTn val

Gly Ala Tyr Gly Asp Ile val
20

Ser Leu Gly G1n Arg Ala Thr

35

Thr Ile Ser Gly Tyr Ser gge

50

Tyr
agt

ser

gat
Asp

acg
Thr
120
cce
Pro

acc
Thr

aag
Lys

gag
Glu

agc
ser
200

gce
Ala

Ttc
Phe

Phe
Leu
Ile
40

Ile

Arg

Gly

gat
ASDP
105
ttc
Phe

tcc
Ser

gce
Ala

gt
va

agc
ser
185

acc
Thr

tgc
Cys

aac
Asn

Ile
Thr
25

Ser

His

Ala Ser Asn

tct ggg aca
Ser Gly Thr
90

att gca acc
ITe Ala Thr

gct gg
Ala Gl

gtg ttc atc
val Phe TIle
140

tcc gtg gtg
Ser val val
155

cag tgg aag
Gln Trp Lys
170

gtg acc gag
val Thr Glu

ctg acc ctg
Leu Thr Leu

gag gtg acc
Glu val Thr
220

agg 9?9 gag
Arg Gly Glu
235

ser Leu lLeu
10

Gln Ser Pro

Cys Arg Ala

Trp Tyr Gln
60
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tat
TYr

acc
Thr
125
ttc
Phe

tgc
Cys

cag
GIn

agc
Ser
205

cac
His

tgt
Cys

Leu

Ala

Ser

45

Gln

Ala

ttcC
Phe

ttc
Phe
110
aag
Lys

cCC
Pro

ctg
Leu

gac
Asp

gac
Asp
190

aaa
Lys

cag
Gin

tag

Trp

Leu

30

Gln

Lys

Ser

acc
Thr
95

tgt
Cys

ctg
Leu

CcCcC
Pro

ctg
Leu

aac
Asn
175

agc
ser

gcce
Ala

Ile

15

Ala

Ser

Pro

Gly
80

ctc
Leu

cag
Gln

gaa
Glu

tcc
ser

aat
Asn
160

gcce
Ala

aag
Lys

gac
Asp

ctg
Leu

ser

val

val

Gly

288

336

384

432

480

528

576

624

672

714



GIn

65

Thr

Gln

Leu

Asp

Asn

Leu

ASp

Tyr

ser
225

Pro

Ile

Ser

phe

Gln

Ser

Glu

210

Ser

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

<400>

Pro

Ala

Asn

Arg

Gln

Tyr

Ser

Thr

195

Lys

Pro

44
5
PRT

Rattus norvegicus

44

Arg
Arg
Pro
100
Lys
Thr
Leu
Pro
Gly
Tyr
Hjs

val

Leu

Phe

85

val

Ser

val

Lys

Ser

Lys

Thr

Asp Tyr Phe Met ?sn
1

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

<400>

1

45
19
PRT

Rattus norvegicus

45 .

Leu

70

Ser

Gln

Pro

Ala

Ser

150

Glu

Ser

Leu

val

Gly

Ala

Trp

Ala

135

Gly

Ala

GIn

Ser

Tyr

215

sSer

Tyr

Ser

ASD

Thr

120

Pro

Thr

Lys

Glu

Ser

200

Ala

Phe

Arg

Gly

105

Phe

ser

Ala

val

Ser

185

Thr

cys

ASn

Ala

sSer

90

Ala

val

Ser

Gln

170

val

Leu

Glu

Arg

10

pPage 38

ser
75
Gly

Ala

Phe

val

155

Trp

Thr

Thr

val

Asn

Thr

Thr

Gly

Ile

140

val

Lys

Glu

Leu

Thr
220

Leu

Asp

Tyr

Thr

125

Phe

Cys

val

GIn

Ser

205

His

cys

Ala
Phe
Phe
110
Lys
Pro
Leu
ASp
ASp
190

Lys

Gin

Ser

Thr

95

Cys

Leu

Pro

Leu

Asn

175

Ser

Ala

Gly

15

Gly
80

Leu

GlIn

Ser

Asnh

160

Lys

Asp

Leu

Gln Ile Arg Asn Lys Ile Tyr Thr Tyr Ala Thr Phe Tyr Ala Glu Ser
5



Lteu Glu Gly

<210> 46

<211> 10

<212> PRT

<213> Rattus norvegicus
<400> 46

Ser Leu Thr Gly Gly Asp Tyr Phe Asp Tyr
1 5

<210> 47

<211> 15

<212> PRT

<213> Rattus norvegicus

<400> 47
Arg Ala Ser Gln Ser val Thr
1 5

<210> 48

211> 7

<212> PRT

<213> Rattus norvegicus

<400> 48

arg Ala Ser Asn Leu Ala Ser
5

<210> 49

<211> 9

<212> PRT

<213> Rattus norvegicus
<400> 49

Gln GIn Ser Arg Lys Ser Pro
1 5

<210> 50

<211> 1410

<212> DNA

<213> Artificial sequence
<220>

<223> h#32A1-T1H

<220>

<221> (DS

<222>  (1)..(1410)

<400> 50

atg aaa cac ctg tgg ttc ttc
Met Lys His Leu Trp Phe Phe
1 5

gtg ctg agc gag gtg caa ctg
val Leu Ser Glu val GIn Leu

Ile ser ggy Tyr Ser Phe Ile His

Trp Thr

ctc ctg
Leu Leu

gtg gag
val Glu

10

15

ctg gtg gca gct ccc aga tgg
Leu vai Ala Ala Pro Arg Trp
10 15

agc ggc ggc gga ctt gtg caa
Ser Gly Gly Gly Leu val Gln

Page 39

48

96



cct
Pro

aac
ASn

gag
Glu
65

tac
Tyr

aag
Lys

gcc
Ala

tac
Tyr

&ty
145

ggc
Gly

gtg
val

ttcC
Phe

gt
va

gtg
val
225

aaa
Lys

ctc
Leu

acc
Thr

gt
va

gac
Asp
50

tgg
Trp

gcc
Ala

aac
Asn

tgg
Trp
130

cca
Pro

aca
Thr

acc
Thr

ccc
Pro

acc
Thr
210

aat
Asn

tct
Ser

ctg
Leu

ctc
Leu

agc
ser

agc
Ser

tac
TY"
115

ggc
Gly

agc
ser

gcc
Ala

gct
Ala

195

gtg
val

cac
H1s

tgt
Cys

Gly

atg
Met
275

cac
His

20

tcc
Ser

ttc
Phe

gcc
Ala

agc
Ser

ctyg
Leu
100

tac
Tyr

caa
Gin

gtc
val

gce
Ala

agc
ser
180

gtc ct
val L

cCccC
Pro

aag
Lys

gac
Asp

gga
Gly
260

atc
Ile

gaa
Glu

ctyg
Leu

atg
Met

caa
Glin

ctt
Leu
85

tac
Tyr

tgt
Cys

ttc
Phe

cty
Leu
165

tgg
Trp

tcc
Ser

ccc
Pro

aaa
Lys
2AR

LD

cCcC
Pro

tcc
Ser

gac
Asp

aga
Arg

aac
Asn

atc
Ile
70

gag
Glu

ctt
Leu

gce
Ala

acc
Thr

ccc
Pro
150

ggc
Gly

aac
Asn

cag
Gln

agc
ser

agc
ser
230

act
Thr

tca
Ser

cgg
Arg

cct
Pro

ctt
Leu

tgg
Trp
55

aga
Arg

ggc

caa
Gln

aga
Arg

ctg
Leu
135

ctg
Leu

tgc
Cys

tca
Ser

tcc
Ser

age
Ser
215

aac
Asn

cac
His

gtc
val

acc
Thr

gag
Glu

agc
Ser
40

gtg
val

aac
Asn

aga
Arg

atg

Met

agce
Ser
120

gt
Va

gca
Ala

ctg
Leu

ggc

tca
Ser
200

ttg
Leu

acc
Thr

aca
Thr

Ttc
Phe

cCct
Pro
280

gtc
val

25

tgt
cys

aga
Arg

aag
Lys

ttc
Phe

aac
Asn
105

ctt
Leu

acc
Thr

ccc
Pro

gtc
val

gcc
Ala
185

gga
Gly

ety

aag
LysS

tgc
Cys

ctc
Ley
265

gag
Glu

aag
Lys

gcec gec
Ala Ala

caa gcc
Gln Ala

atc tac
Ile Tyr
75

acc atc
Thr Ile
90

tce ctg
Ser Leu

acc ggc
Thr Gly

gtg agc
val Ser

tce tcc
Ser ser
155

aag gac
Lys Asp
170

ctg acc
Leu Thr

ctc tac
Leu Tyr

acc cag
Thr Gin

gtg gac
val Asp
235

cca ccc
Pro Pro
250

TtC ccc
Phe Pro

gtc aca
val Thr

ttc aac
Phe Asn

rPage 40

tcc
Ser

cct
Pro
60

acc
Thr

tcc
Ser

aga
Arg

Gly

tca
ser
140

aag
Lys

tac
Tyr

agc
Ser

tcc
Ser

acc
Thr
220

aag
Lys

tgc
Cys

cca
Pro

tgc
Ccys

tgg
Trp

ggc
Gly
45

ggc
Gly

tac
Tyr

aga
Arg

gcc
Ala

gac
Asp
125

gce
Ala

agc
Ser

ttc
Phe

ggc
Gly

ctc
Leu
205

tac
Tyr

aga
Arg

cCa
Pro

aaa
Lys

gtg
val
285

tac
Tyr

30

ttc
Phe

aag
Lys

gcce
Ala

gac
Asp

gag
Glu
110

tac
Tyr

tce
Ser

acc
Thr

CcCcC
Pro

gt
va
190

agc
ser

atc
Ile

gtt
val

aac
Asn

acc
Thr

aac
Asn
95

gac
Asp

ttc
Phe

acc
Thr

tct
Ser

gaa
Glu
175

cac
H1s

agc
Ser

tgc
Cys

gag
Glu

cct
Pro
255

aag
Lys

val

gac
Asp

ttc
Phe

ctg
Leu

ttc
Phe
80

gcc
ATa

acc
Thr

gac
Asp

aag
Lys

g9c
Gly
160

ccC
Pro

acc
Thr

Val

daac
Asn

cce
Pro
240

gaa
Glu

gac
Asp

gac
Asp

144

192

240

288

336

384

432

480

528

576

624

672

720

768

816

864

912



gtg
val
305

agc
ser

ctg
- Leu

gcc
Ala

cca
Pro

cag
Glin
385

gcc
Ala

acc
Thr

ctc
Leu

tcc
ser

tcc

CTaopr
oo Ll |

465

290

gag
Glu

acg
Thr

aat
Asn

[ ol ¥4

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

<220>
<223>

<400>

1

gtg
val

tac
Tyr

ggc

atc
Ile
355

gt
Va

agc
ser

ST

51
PRT

CE}t
H1s

cgg
Arg

aag
Lys
340

gag
Glu

tac
Tyr

ctg
Leu

tgg
Trp

gtg
val
420

gac
Asp

CE.{t
His

cCcC
Pro

aat
Asn

gtg
Vval
325

gag
Glu

aaa
Lys

acc
Thr

acc
Thr

gag
Glu
405

ctg
Leu

aag
LyS

gce
Ala
310

gtc
val

tac
Tyr

acc
Thr

ctyg
Leu

tgc
Cys
390

agc
ser

gac
Asp

agc
Ser

gct
Ala

aaa
Lys

AT7O
XA

295

aag
Lys

agce

Ser

aag
Lys

atc
Ile

cce
Pro
375

cty
Leu

aat
Asn

tcc
Ser

agg
Arg

ctg
L.eu
455

Artificial sequence

Synthetic Construct

51

Met Lys His Leu Trp Phe Phe
5

val Leu Ser Glu val GIn Leu

Pro Gly Gly Ser Leu Arg Leu
35

20

aca
Thr

gtc
val

tgc
Cys

tce
ser
360

CCa
Pro

gtc
val

gac
Asp

tgg
Trp
440

cac
H1s

Leu

val

aag ccc cgg
Lys Pro Arg
315

¢tc acc gtc
Leu Thr val
330

aag gtc tcc
Lys val ser
345 . .

daa gcc aaa
Lys Ala Lys

tcc cgg gag
Ser Arg Glu

aaa ggc ttc
Lys Gly phe
395

cag ccc gag
Gin Pro Glu
410

ggc tcc ttc
Gly Ser Phe
425

cag cag g?c
GIn GIn Gly

aac cac tac
Asn His Tyr

300

gag
Glu

ctg
Leu

aac
Asn

ggc
Gly

gag
Glu
380

tat
Tyr

aac
Asn

ttc
Phe

aac
Asn

acc
Thr
460

gag
Glu

cac
H1S

ddd
Lys

cag
GIn
365

atg
Met

CCC
Pro

dac
Asn

ctc
Leu

gtc
val
445

cag
Gln

Leu Leu val Ala Ala

10

Glu Ser Gly
25

Gly

Gly

Ser Cys Ala Ala Ser Gly

40

Page 41

45

cag
Gln

cag
GIn

gcce
Ala
350

cccC
Pro

acc
Thr

agc
ser

tac
Tyr

tac
Tyr
430
ttce
Phe

aag
Lys

Pro

Leu
30

Phe

tac
Tyr

gac
Asp
335

ctc
Leu

cgg
Arg

aag
LYyS

gac
Asp

aag
Lys
415
agc
Ser

tca
Ser

agc
Ser

Arg
15

val

Asn

aac
Asn
320

tgg
Trp

cca
Pro

gaa
Glu

aac
ASn

atc
Ile
400

acc
Thr

aag
Lys

tgc
Cys

ctc
Leu

Trp

GlIn

Phe

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1410



Asn

Glu

65

Tyr

Lys

Ala

Tyr

Gly

val

Phe

val

val

225

Lys

Leu

Thr

val

val
305

Asp

50

Trp

Ala

Asn

val

Trp

130

Pro

Thr

Thr

Pro

Thr

210

Asn

ser

Leu

Leu

Ser

290

Glu

TYyr

val

Glu

Ser

Tyr

Gly

Ser

Ala

val

Ala

195

val

His

Cys

Gly

Met

275

His

val

Phe

Ala

Ser

Leu

100

Tyr

Gln

val

Ala

Ser

180

val

Pro

Lys

Asp

Glu

His

Met

Gln

L?U

85

Tyr

Cys

Gly

Phe

Leu

165

Trp

Leu

Ser

Pro

Lys

245

Pro

Ser

Asp

Asn

Asn

Ile

70

Glu

Leu

Ala

Thr

Pro

150

Gly

Asn

GlIn

Ser

Ser

230

Thr

Ser

Arg

Pro

Ala
310

Trp

55

Arg

Gly

Gln

Arg

Leu

135

Leu

Cys

Ser

Ser

Ser

215

Asn

His

val

Thr

Glu

295

Lys

val

Asn

Arg

Met

Ser

120

val

Ala

Leu

Gly

ser

200

Leu

Thr

Thr

Phe

Pro

280

val

Thr

Arg

Lys

Phe

Asn

105

Leu

Thr

Pro

val

Ala

185

Gly

Gly

Lys

cys

Leu

265

Glu

Lys

Lys

Gin Ala Pro
60

Ile Tyr Thr

Thr Ile Ser
90

Ser Leu Arg

Thr Gly Gly

val Ser Ser
140

Ser Ser Lys
155

Lys Asp Tyr

Leu Thr Ser

Leu Tyr Ser

Thr GIn Thr

220

val Asp Lys

Pro Pro Cys

250

Phe Pro Pro

val Thr Cys

Phe Asn Trp

Pro Arg Glu
315

Page 42

Gly

Tyr

Arg

Ala

Asp

Ala

Ser

Phe

Gly

Leu

205

Tyr

Arg

Pro

Lys

va’l

285

TYr

Glu

Lys

Ala

Asp

Glu

110

Tyr

Ser

Thr

Pro

val

190

Ser

Ile

val

Ala

Pro

270

val

val

Gln

Gly

Thr

Asn

95

Asp

Phe

Thr

Ser

Glu

175

His

Ser

Cys

Glu

Pro

255

Lys

val

Asp

TYr

Leu

Phe

80

Ala

Thr

Asp

Lys

Gly

Pro

Thr

val

AsSn

Pro

240

Asp

Asp

Gly

Asn
320



Ser

Leu

Ala

Pro

Gln

385

Ala

Thr

Leu

Ser

Ser
465

Thr

ASN

Pro

Gln

370

vall

val

Pro

Thr

val

450

Leu

<210>
<211>
<212>

i T M

<LLa>

<220>
<223>

<220>
<221>
<222>

<400>

atg
Met
1

gtg
val

cct
Pro

aac

aaa
Lys

ctg
Leu

ety

gac

Tyr Arg val val

32

Gly Lys Gl

5

u Tyr

Ile Glu Lys Thr

val Tyr Th

Ser Leu Th

Glu Trp Gl

r Leu

r Cys
390

u Ser

405

Pro val Le
420

u Asp

val Asp Lys Ser

435

Met His Gl

Ser Pro Gl

h#32A1-T2H

CDS
(1.. (1410

52
cac ctg tg
His Leu Tr

agc gag gt
Ser Glu va
20

g%c tce ct
y Ser Le
35

tac ttc at

u Ala

y Lys

ot o

g ttc

g aga
U Arg

g aac

Ser

Lys

ITe

Pro
375

Leu

ASnh

Ser

Arg

Leu
455

ttc

Phe

ctg
Leu

ctg
Leu

tgg

val

Cys

Ser

360

Pro

val

Gly

Asp

ctc
Leu

gtg

agc
ser
40

gtg

Leu

Lys

Ser

Lys

GIn

Asn

ctg
Leu

gag
Glu
25

tgt
Cys

aga

Thr val
330

val ser
Ala Lys
Arg Glu

Gly pPhe
395

Pro Glu
410

Ser Phe
Gin Gly

His Tyr

ctyg gtg
Leu val
10

agc ggc
Ser Gly

gce gcec
Ala Ala

caa gcc
page 43

Leu

Asn

Gly

Glu

380

Tyr

Asn

Phe

Asn

Thr
460

>Q
O e
jub i o)

§iY

tcc
Ser

cct

2 Al

His

Lys

Gln

365

Met

Pro

Asn

Leu

val

445

GIn

jab}

gga
Gly

ggc
Gly
45

gag

Gln

Ala

Pro

Thr

Ser

Tyr

Tyr

-Phe

Lys

CCC
Pro

ctg
Leu
30

tte
Phe

aag

ASp

Leu

Arg

Lys

Asp

Ser

Ser

aga
Arg
15

gtg
val

aac
AsSn

ggc

Trp

Pro

Glu

Asn

Ile

400

Thr

Lys

Cys

Leu

tag
Trp

caa
Gln

tte
Phe

ctg

48

96

144

192



AsSn

gag
Glu
65

tac
TYr

aag
LyS

gcc
Ala

tac
Tyr

ggc
Gly
145

ggc
Gly

gty
val
225

aaa
Lys

ctc
Leu

Asp
50

tgg
Trp

gcc
Ala

aac
Asn

val

tgg
Trp
130

cca
Pro

aca
Thr

acc
Thr

ctg
Leu

ctc

" Leu

agc
Ser
290

gag
Glu

acg

TYyr

gtg
val

Glu

agc
Ser

tac
Tyr
115

ggc
Gly

agc
ser

gcc
Ala

ggg
Gly

atg
Met

275

cac
H1s

Phe

gcc
Ala

agc
ser

ctg
Leu
100

tac
TYr

caa
GIn

gtc
val

gcc
Ala

agc
ser
180

gtc
val

gga
Gly
260

atc
Ile

gaa
Glu

C@Tl
H1s

cgg

Met

caa
Glin

ctg
Leu
85

tac
TYIr

tgt
cys

ttc
Phe

cty
Leu
165

tgg
Trp

ctg
l.eu

tcc
Ser

cCcC
Pro

ddd
LysS
245

cccC
Pro

tcc
Ser

gac
ASp

aat
Asn

gtg

Asn

atc
Ile
70

gag
Glu

ctg
Leu

gce
Ala

acc
Thr

ccc
Pro
150

Sty

aac
Asn

cag
GlIn

agc
Ser

agc

pol o]

230
act
Thr

tca
Ser

cgg
Arg

cct
Pro

gce
Ala
310

gtc

Trp
55

aga
Arg

ggc

caa
Gln

aga
Arg

ctg
Leu
135

ctg
Leu

tgc
cys

tca
Ser

acc
Thr

gag
Glu
295

aag
Lys

agc

val

aac
Asn

aga
Arg

atg
Met

agc
ser
120

gt
va

gca
Ala

ctyg
Leu

ttc
Phe

cct
Pro
280

gtc
val

aca
Thr

gtc

Arg

aag
Lys

gt
va

tce
Ser
105

ctg
Leu

acc
Thr

ccc
Pro

gtc
val

tgc

ctc
Leu
265

gag
Glu

aag
Lys

aag
Lys

ctc

GlIn

atc
Ile

acc
Thr
90

tcc
Ser

acc
Thr

val

tcce
Ser

aag
Lys
170

cty
Leu

ctc
Leu

acc
Thr

<UD
[
ity

cca
Pro
250

ttc
Phe

gtc
val

ttcC
Phe

CCC
Pro

acc

Page 44

Ala

tac
Tyr
75

atc
Ile

ctg
Leu

agc
Ser

tcc
Ser
155

gac
Asp

acc
Thr

tac
Tyr

cgg
Arg
315

gtc

Pro
60

acc
Thr

tcc
Ser

aga
Arg

tca
ser
140

aag
LysS

tac
Tyr

agc
ser

cca
Pro

tgc
Cys

tgg
Trp
300

gag
Glu

ctg

Glu

tac
Tyr

aga
Arg

gcc
Ala

gac
Asp
125

gce
Ala

agce
Ser

ttc
Phe

ety

ctc
Leu
205

tac
Tyr

aga
Ar

cca
Pro

aaa
Lys

gt
va
285

tac
Tyr

gag
Glu

cac

Lys

gcce
Ala

gac
Asp

gag
Glu
110

tac
Tyr

tcc
Ser

acc
Thr

ccc
Pro

gtg
val
190

agc
ser

atc
Ile

<1
s

=
<

gca
Ala

ccc
Pro
270

gtg
val

gtg

cag
Gln

cag

Gly

acc
Thr

aac
Asn
95

gac
Asp

ttc
Phe

acc
Thr

tct
Ser

gaa
Glu
175

cac
His

agc
ser

gac
AsSp

tac
Tyr

gac

Leu

Tt
Phe
80

gcc
Ala

acc
Thr

gac
Asp

aag
Lys

ggc
Gly
160

cCccC
Pro

acce
Thr

aac
Asn

CCC
Pro

240

gaa
Glu

gac
Asp

gac
Asp

Gly

aac
Asn
320

tgg

240

288

336

384

432

480

528

576

624

672

720

768

816

864

912

960

1008



ser

ctg
Leu

gcc
Ala

cca
Pro

cag
Gin
385

gcc
Ala

acc
Thr

ctc
Leu

tcc
Ser

tce
ser
465

Thr

aat
Asnh

ccc
Pro

cag
Gln
370

gtc
val

cct
Pro

acc
Thr

gtg
val
450

ctg
Leu

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

<220>
<223>

<400>

Tyr

ggc

atc
Ile
355

gtg
val

agc
Ser

gag
Glu

ccc
Pro

gtyg
val
435

atg
Met

tct
Ser

53
470
PRT

Arg

aag
Lys
340

gag
Glu

tac
Tyr

ctg
Leu

tgg
Trp

gtg
val
420

gac
Asp

Ca..’t
H1s

cCccC
Pro

val
325

gag
Glu

aaa
Lys

acc
Thr

acc
Thr

gag
Glu
405

ctg
Leu

aag
Lys

gag
Glu

val

tac
Tyr

acc
Thr

ctg
Leu

tgc
cys
390

agc
ser

gac
Asp

agc
Ser

gct
Ala

aaa
Lys
470

Ser

aag
Lys

atc
Ile

ccce
Pro
375

ctg
Leu

aat
Asn

tcc
Ser

agg
Arg

ctg
Leu
455

Artificial Seguence

synthetic Construct

53

Met Lys His

1

val Leu Ser

pro Gly Gly
35

Asn Asp Tyr
50

Glu Trp val

65

Leu Trp Phe
5

Glu
20

ser

rPhe

val

Leu

Met

Ala Gln

Gin

Arg

Asn

ITe
70

Phe

Leu

Leu

w1~
ey

Arg

val

tgc
cys

tcc
Ser
360

CcCa
Pro

gtc
val

gac
Asp

tgg
Trp
440

Cac
His

Leu

val

ser

40

val

Asn

Leu

aag
Lys
345

aaa
Lys

tcc
ser

daa
Lys

cag
Gln

ggc
Gly
425

cag
Gln

aac
Asn

Leu

Glu

25

cys

Arg

Lys

Thr
330

gtc
val

gcc
Ala

<gg
Arg

ccc
Pro
410

tcc
Ser

cag
Gln

cac
H1s

Leu

10

Ser

Ala

Gln

val

tcc
Ser

aaa
Lys

tTtC
Phe
395

gag
Glu

ttc
Phe

tac
Tyr

va’l

Gly

Ala

Ala

Leu

aac
AsSn

gag
Glu
380
tat
Tyr

dac
Asn

ttc
Phe

aac
Asn

acc
Thr
460

Ala

Gly

Ser

Pro
60

Ile Tyr Thr
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75

His

aaa
Lys

cag
Gln
365

atg
Met

ccc
Pro

aac
Asn

ctc
Leu

gtc
val
445

cag
Gln

Ala

Gly

Gly

45

Glu

Tyr

Gln

gce
Ala
350

cccC
Pro

acc

Thr

agc
Ser

tac
Tyr

tac
Tyr
430

ttc
Phe

aag
Lys

Pro

Leu

30

Phe

Lys

Ala

ASp
335

ctc
Leu

cgg
Arg

aag
Lys

gac
Asp

aag-

Lys
415

agc
Ser

tca
Ser

agc
ser

Arg

15

val

Asn

Gly

Thr

Trp

cca
Pro

gaa
Glu

aac
Asn

atc
Ile
400

acc
Thr

aag
Lys

tgc
cys

ctc
Leu

Trp

Phe

Leu

Phe
80

1056

1104

1152

1200

1248

1296

1344

1392

1410



TYyr

Lys

Ala

Tyr

val

Phe

val

val

225

Lys

Leu

Thr

val

val

305

Ser

Leu

Ala

Asn

val

Thr

Thr

Pro

Thr

210

Asn

Ser

Leu

Leu

Ser

290

Thr

Asn

Glu

Ser

Ser

Ala

val

Ala

195

val

His

cys

Gly

Met

275

His

val

Tyr

Gly

Ser

Leu

100

Tyr

Gln

val

Ala

Ser

180

val

Pro

Lys

Asp

Gly

Ile

Glu

His

Arg

Leu

85

Tyr

Cys

Gly

Phe

Leu

165

Trp

Leu

Ser

Pro

Ser

ASp

Asn

val

325

Glu

Glu

Leu

Ala

Thr

Pro

150

Gly

Asn

Gln

Ser

Ser

230

Thr

Ser

Arg

Pro

Ala

310

val

Tyr

Gly

Glin

Arg

Leu

135

Leu

Cys

Ser

Ser

Ser

215

Asn

His

val

Thr

Glu

295

Lys

Ser

Lys

Arg

Met

ser

120

val

Ala

Leu

Gly

Ser

200

Leu

Thr

Thr

Phe

Pro

280

val

Thr

val

Cys

val

Ser

105

Leu

Thr

Pro

val

Ala

185

Gly

Gly

Lys

Cys Pro

Leu

265

Lys

Lys

Leu

Thr Ile ser
90

Ser Leu Arg
Thr Gly Gly
val Ser Ser

140

Ser Ser Lys
155

Lys Asp Tyr
Leu Thr ser
Leu Tyr Ser
Thr GIn Thr

220
val Asp Lys
Pro Cys
Phe Pro pro
val Thr Cys
Phe Asn Trp
Pro Arg Glu
Thr val Leu

330

val Ser Asn
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Arg

Ala

125

Ala

Ser

Phe

Gly

Leu

205

TYyr

Arg

Pro

Lys

val

285

Tyr

Glu

His

Lys

Asp

Glu

110

Tyr

Ser

Thr

Pro

val

190

Ser

Ile

val

Ala pPr

Pro

270

val

val

Gln

Gln

Asn

95

Asp

Phe

Thr

Ser

Glu

175

Ser

cys

Glu

Lys

val

ASD

Tyr

335

Leu

Ala

Thr

Asp

Lys

Thr

val

Asn

Pro

240

Glu

Asp

Asp

Gly

Asn

320

Trp

Pro



Ala

Pro

G1n

385

Ala

Thr

Leu

Ser

Ser
465

Pro

Gln

370

val

val

Prro

Thr

va'l

450

Leu

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

<220>
<223>

<220>
<221>
<222>

<400>
atg aaa cac

Met
1

gtg
val

cct
Pro

aac
AsSn

Lys

ctg
Leu

cly

gac
ASp
50

g tgg

Trp

Ile
355

val

Ser

Glu

Pro

val

435

Met

54
1410
DNA

Glu

Tyr

Leu

Trp

val

420

ASp

His

Pro

Lys

Thr

Thr

Glu

405

Leu

Lys

Glu

Gly

Thr

Leu

cys

390

Ser

ASp

Ser

Ala

Lys
470

Ile

Pro

375

Leu

Asn

Ser

Arg

Leu
455

artificial Sequence

h#32A1-T3H

CcbS
(..

54
His

agc
ser

ggc
Gly
35

tac
TYr

gtg
val

(1410)

ctg
Leu

gag
Glu
20

tce
Ser

TtC
Phe

gcc
Ala

tgg
Trp

gt
va

cty
Leu

atg
Met

cag
Gln

ttc
Phe

cag
Gln

aga
Arg

aac
Asn

atc
Ile
70

Ttc
Phe

atc
Ile

ctt
Leu

tgg
Trp
55

aga
Arg

Ser
360

Pro

val

Gly

Asp

Trp

His

ctc
Leu

gtg
val

agc
ser
40

gtg
val

aac
Asn

Lys

ser

Lys

GIn

Gly

Gln

Asn

ctg
Leu

gag
Glu
25

tgt
Cys

aga
Arg

aag
Lys

Ala

Arg

Gly

Pro
410

Ser

Gln

H1s

ctg
Leu
10

agc
ser

gcc
Ala

cag
GIn

atc
Ile
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Lys

Glu

Phe
395

Glu

Phe

Gly

Tyr

acc
Thr

gcc
Ala

tac
Tyr
75

Gly

Glu
380

Tyr

Asn

Phe

Asn

Thr
460

gca
Ala

tcc
Ser

cct
Pro
60

acc
Thr

Gln
365

Met

Pro

AsSn

Leu

val

445

GIn

gct
Ala

gag
Glu

tac
Tyr

Pro

Thr

Ser

TYyr

Tyr

Phe

Lys

ccc
Pro

ctt
Leu
30

ttc
Phe

aag
Lys

gcc
Ala

Arg

Lys

ASp

Lys

Ser

Ser

Ser

aga
Arg
15

gtg
val

aac
Asn

acc
Thr

Glu

Asn

Ile
400

Thr

Lys

cys

Leu

tgg
Trp

cag
Gin

ttc
Phe

ctg
Leu

ttc
Phe
80

48

96

144

192

240



tac
Tyr

gag
Glu

gcce
Ala

tac
Tyr

ggc
145

ggc
Gly

val

ttc
Phe

ctc
Leu

acc
Thr

gce
Ala

tcc
ser

gtg
val

tgg
Trp
130

cCa
Pro

aca
Thr

acc
Thr

ccc
Pro

acc
Thr
210

aat
Asn

tct
Ser

ctg
Leu

ctc
Leu

agc
ser
290

gag
Glu

acg
Thr

aat
Asn

gag
Glu

agc
Ser

tac
Tyr
115

ggc
Gly

age
Ser

gcc
Ala

val

gct
Ala
195

gtg
val

cac
H1s

tgt
Cys

999

atg
Met
275

cac
H1s

val

tac
Tyr

ety

agc
ser

gtg
val
100

tac
Tyr

cag
GlIn

gtc
val

gcec
Ala

agc
ser
180

gtc
val

ccce
Pro

aag
Lys

gac
ASp

gga
Gly
260

atc
Ile

gaa
Glu

cat
H1s

cgg
Arg

aag
Lys
340

ctt
Leu
85

tac
Tyr

tgt
cys

Ttc
Phe

ctg
Leu
165

tgg
Trp

ctg
Leu

tcc
Ser

ccc
Pro

ada
Lys
245

ccc
Pro

tcc
Ser

gac
Asp

aat
Asn

gtg
val
325

gag
Glu

gag
Glu

ctt
Leu

acc
Thr

acc
Thr

ccce
Pro
150

ggc
Gly

aac
Asn

cag
Glin

agc
Ser

agc
Ser
230

act
Thr

tca
Ser

cgg
Arg

cct
Pro

gcc
Ala
310

gtc
val

tac
Tyr

ggc
Gly

cag
GlIn

aga
Arg

ctg
Leu
135

ctg
Leu

tgc
cys

tca
Ser

tcc
Ser

agc
Ser
215

aacC
Asn

cac
H1s

gtc
val

acc
Thr

gag
Glu
295

aag
Lys

agc
ser

aag
LYys

aga
Arg

atg
Met

agc
ser
120

gtg
val

gca
Ala

ctg
Leu

tca
Ser
200

ttg
Leu

acc
Thr

aca
Thr

ttc
Phe

cct
Pro
280

gtc
val

aca
Thr

gtc
val

tgc
cys

gtg
val

tcc
Ser
105

ctt
Leu

acc
Thr

cCccC
Pro

gtc
val

gcc
Ala
185

STy

ggc
Gly

aag
Lys

tgc
Cys

ctc
Leu
265

Glu

aag
Lys

aag
Lys

ctc
Leu

aag
Lys
345

acc atc
Thr Ile
90

agc ctg
ser Leu

acc gge
Thr Gly

gtg agc
val ser

tce tcc
ser Ser
155

aag gac
Lys Asp
170

ctg acc
Leu Thr

ctc tac
Leu Tyr

acc cag
Thr G1n

gtg gac
val Asp
235

cca ccc
Pro Pro
250

ttc ccc
Phe Pro

gtc aca
val Thr

ttc aac
Phe Asn

ccc cgg
Pro Arg
315

acc gtc
Thr val
330

gtc tcc
val Ser

Page 48

tcc
sSer

aga
Arg

Gly

tca
Ser
140

aag
Lys

tac
Tyr

agc
ser

tcc
Ser

acc
Thr
220

aag
Lys

tgc
Cys

cCa
Pro

tgc
Cys

tgg
Trp
300

gag
Glu

ctg
Leu

aac
Asn

aga gac gac agc

Arg

gcc
Ala

gac
Asp
125

gcc
Ala

agc
ser

ttc
Phe

ggc

ctc
Leu
205

tac
Tyr

aga
Arg

cca
Pro

add
Lys

gtg
val
285

tac
Tyr

gag
Glu

cac
H1s

daaa
Lys

Asp

gag
Glu
110

tac
Tyr

tcc
Ser

acc
Thr

ccc
Pro

gtg
val
190

agc
ser

atc
Ile

gtt
val

gca
Ala

cec
Pro
270

gt
va

gt
va

cag
Glin

cag
Gin

gcc
Ala
350

Asp
95

gac
Asp

TtcC
Phe

acc
Thr

tct
Ser

gaa
Glu
175

cac
His

agc
Ser

tgc
Cys

gag
Glu

cct
Pro
255

aag
Lys

gt
va

gac
Asp

tac
Tyr

gac
Asp
335

ctc
Leu

Ser

acc
Thr

gac
Asp

aag
LysS

ggc
Gly
160

cCcC
Pro

acc
Thr

va'l

daac
Asn

cce
Pro
240

gaa
Glu

gac
Asp

gac
Asp

sy

aac
AsSn
320

tgg
Trp

cca
Pro

288
336
384
432
480
528
576
624
672
720
768
816
864
912
960
1008

1056



gce
Ala

cca
Pro

cag
Gln
385

gcc
Ala

acc
Thr

ctc
Leu

Pro

Asn

Glu

65

Tyr

Glu

ccc
Pro

cag
GIn
370

gtc
val

Leu

atc
Ile
355

gtg
val

agc
ser

gag
Glu

ccc
Pro

gt
va
435

atg
Met

tct
ser

55
470
PRT

gag
Glu

tac
TYyr

ctg
Leu

tgg
Trp

gtg
val
420

gac
ASp

C@t
H1s

cccC
Pro

aaa
Lys

acc
Thr

acc
Thr

gag
Glu
405

ctg
Leu

aag
Lys

gag
Glu

ety

acc
Thr

ctg
Leu

tgc
cys
390

agc
Ser

gac
Asp

agc
Ser

gct
Ala

aaa
Lys
470

atc
Ile

cce
Pro
375

ctg
Leu

aat
ASn

tcc
Ser

agg
Arg

ctg
Leu
455

Artificial Sequence

synthetic Construct

55

Ser

Gly Gly
35

Asp

o
o

Trp

Tyr

val

Ala Glu

Ser Ser

Leu Trp Phe

Glu

20

Ser

Phe

Ala

Ser

val

ol

val

Leu

Met

Gln

Leu

85

Tyr

Gln

Arg

Asn

Ile

70

Glu

Leu

Phe

Ile

Leu

Trp

55

Arg

Gly

Gln

tcce
Ser
360

cca
Pro

gtc
val

Gly

gac
ASD

tgg
Trp
440

cac
H1s

Leu

val

Ser

40

va'l

Asn

Arg

Met

aaa
Lys

tcc
Ser

aaa
Lys

cag
Gln

ggc
Gly
425

cag
Gln

aac
Asn

Leu

Glu

25

Cys

Arg

Lys

val

Ser

gcc aaa
Ala Lys

cgg g9ag
Arg Glu

ggc ttc
Gly pPhe

395
ccc gag
Pro Glu
410

tCce ttc
ser Phe

cag g%c
Gin Gly

cac tac
His Tyr

Leu val
10

Sser Gly
Ala Thr
Gln Ala

Ile Tyr
75

Thr Ile
90

Ser Leu
Page 49

ggc
Gly

gag
Glu
380

tat
TYI

aac
Asn

TtcC
Phe

aac
ASn

acc
Thr
460

Ala

Gly

sSer

Pro

60

Thr

ser

Arg

cag ccc

Glin
365

atg
Met

cCcC
Pro

aac
Ash

ctc
Leu

gtc
val
445

cag
Gln

Ala

Gly

Gly

45

Glu

Tyr

Arg

Ala

Pro

acc
Thr

agc
Ser

tac
Tyr

tac
Tyr
430

tTtc
Phe

aag
Lys

Pro

Leu

30

Phe

Lys

Ala

Asp

Glu

¢gg
Arg

aag
Lys

gac
Asp

aag
Lys
415

agce
ser

tca
sSer

agc
Ser

Arg
15

va’l
Asn
Gly
Thr
ASD
95

Asp

géa
Glu

aac
Asn

atc
Ile
400

acc
Thr

aag
LYS

tgc
cys

ctc
Leu

Trp
Gln
Phe
Leu
Phe
80

Ser

Thr

1104

1152

1200

1248

1296

1344

1392

1410



Ala

Tyr

Gly

Gly

val

Phe

val

val

225

Lys

Leu

Thr

val

val

305

Ser

Leu

Ala

Pro

val

Pro

Thr

Thr

Pro

Thr

210

Asn

sSer

Leu

Leu

Ser

290

Glu

Thr

Asn

Pro

TYyr

Gly

Ser

Ala

val

Ala

195

val

His

cys

Gly

Met

27
oo

val

TYyr

Gly

160

Tyr

val

Ala

Ser

180

val

Pro

Lys

Asp

Gly

Ile

Glu

Arg

LysS

Glu

TYr

Cys

Gly

Phe

Leu

165

Trp

Leu

Ser

Pro

Lys

Pro

Ser

Asp

Asn

val

325

Glu

Lys

Thr

Thr

Thr

Pro

150

Gly

Asn

Gln

Ser

Ser

230

Thr

Ser

Pro

Ala

310

val

Tyr

Thr

Leu

Arg

Leu

135

Leu

cys

ser

Ser

Ser

215

Asn

His

va’l

g Thr

Glu

295

Lys

Ser

Lys

Ile

Pro

Ser

120

va’l

Ala

Leu

Gly

Ser

200

Leu

Thr

Thr

Phe

Pro

78
O

val

Thr

val

Cys

Ser

360

Pro

105

Leu

Thr

Pro

val

Ala

185

Gly

Gly

Lys

Cys

Leu

265

Glu

Lys

Lys

Leu

Lys

Lys

Ser

Thr

val

Ser

Lys

Leu

Leu

Thr

val

Pro

250

Phe

val

Phe

Pro

Thr

330

val

Ala

Gly

Ser

ser

155

ASp

Thr

Tyr

Gln

AsSp

235

Pro

Pro

Thr

Asn

Ser

Lys

Gly

Ser

140

LysS

Tyr

Ser

Ser

Thr

220

Lys

Cys

Pro

cys

Leu

Asn

Gly

Arg Glu Glu

Page 50

Ser

Phe

Gly

Leu

205

Tyr

Arg

Pro

Lys

val

jp Xo R ng
c0J

Tyr

Glu

Lys

GlIn
365

MeT

110

Tyr

sSer

Thr

Pro

val

190

ser

val

Pro

270

val

val

Gln

Gln

Ala

350

Pro

Thr

Phe

Thr

Ser

Glu

175

His

Ser

Cys

Glu

Pro

255

Lys

val

Asp

Tyr

win
[Sane]

Leu

Arg

Lys

ASp

Lys

Gly

Pro .

Thr

val

Asn

Pro

240

Asp

Asp

Gly

Asn

320

Trp

Pro

Asn



Gln

385

Ala

Thr

Leu

Ser

Ser
465

370

val
val
Pro
Thr
val

450

Leu

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

<220>
<223>

<220>
<221>
<222>

<400>
atg aaa cac
Met Lys His

1

gt
va

cct
Pro

aac
Asn

gag
Glu
65

tac
Tyr

aag
LysS

ctg
Leu

ggc
Gly

gac
Asp
50

tgg
Trp

gcc
Ala

tcc
Sser

Ser

Glu

Pro

val

435

Met

ser

56
1410
DNA

Leu

Trp

val

420

Asp

His

Pro

Thr

Glu

405

Leu

Lys

Glu

Gly

Cys

390

ser

Asp

ser

375

Leu

Asn

Ser

Arg

Leu
455

Artificial Sequence

h#32A1-T5H

CDS
(..

56

agc
Ser

ggc
Gly
35

tac
Tyr

Val

gag
Glu

acc
Thr

(1410

ctg
Leu

gag
Glu
20

tcc
Ser

TtcC
Phe

gcc
Ala

agc
ser

gtg
val
100

tgg
Trp

gt
va

ctg
Leu

atg
Met

cag
Gln

ctt
Leu
85

tac
Tyr

ttc
Phe

cag
Glin

aga
Arg

aac
Asn

atc
Ile
70

gag
Glu

ctt
Leu

ttc
Phe

ctt
Leu

tgg
Trp
55

aga
Arg

ggc

cag
GIn

val

Gly

ASp

ctc
Leu

va'l

agc
Ser
40

gtg
val

aac
Asn

aga
Arg

atg
Met

Lys

Gln

Asn

ctg
Leu

gag
Glu
25

tgt
cys

aga
Arg

aag
Lys

ttc
Phe

aac
Asn
105

Gly Phe
395

Pro Glu
410

ser Phe
Gln Gly

His Tyr

ctg gt
Leu va
10

agc g%c
ser Gly

gce acc
Ala Thr

cag gcc
Gln Ala

atc tac
Ile Tyr
75

acc atc
Thr Ile
90

tce ctg
Ser Leu
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380

Tyr

AsSn

Phe

Asn

Thr
460

gca
Ala

Gly

tcce
Ser

cct
Pro
60

acc
Thr

tcc
Ser

aga
Arg

Pro
Asn
Leu

va’l
445

gct
Ala

Sty

ggc
Gly
45

ggc
Gly

tac
Tyr

aga
Arg

gcc
Ala

Ser

Tyr

Tyr
430

Phe

Lys

cccC
Pro

ctt
Leu
30

ttc
Phe

aag
Lys

gcc
Ala

gac
ASp

gag
Glu
110

ASp

Lys

Ser

Ser

Ser

aga
Arg
15

gty
val

aac
Asn

Gly

acc
Thr

aac
Asn
95

gac
Asp

Ile
400

Thr

Lys

cys

Leu

tgg
Trp

cag
Gln

TtcC
Phe

ctg
Leu

TtC
Phe
80

agc
Ser

acc
Thr

48

96

144

192

240

288

336



gcc
Ala

tac
Tyr

ggc
Gly
145

ggc
Gly

gtg

ttc

aaa
Lys

ctc
Leu

acc
Thr

val

gtg
val
305

agc
Ser

ctg
Leu

gcc
Ala

-Cca
Pro

gtg

tgg
Trp
130

cca
Pro

aca
Thr

acc
Thr

cCccC
Pro

acc
Thr
210

aat
Asn

tct
ser

ctg
Leu

ctc
Leu

agc
ser
290

gag
Glu

acg
Thr

aat
Asn

cCcC
Pro

cag
GIn
370

tac
Tyr
115

ggc
Gly

agc
Ser

gcc
Ala

gt
va

gct
Ala
195

gtyg
val

cac
H1s

tgt
Cys

499

atg
Met
275

cac
H1S

val

tac
Tyr

ggc

atc
Ie
355

gtyg
val

tac
Tyr

cag
Gln

gtc
val

gcce
Ala

agce
ser
180

gtc
val

ccc
Pro

aag
Lys

gac

ASp

&y
260

atc
ITe

gaa
Glu

C%t
H1s

cgg
Arg

aag
Lys
340

gag
Glu

tac
Tyr

tgt
Cys

ttc
Phe

cty
Leu
165

tgg
Trp

ctg
Leu

tcc
Ser

cccC
Pro

aaa
Lys
245

CcCC
Pro

tcc
Ser

gac
ASp

aat
Asn

gtg
val
325

gag
Glu

aaa
Lys

acc
Thr

acc
Thr

acc
Thr

cce
Pro
150

ggc
Gly

aac

Asn

cag
Gln

agc
Ser

agc
Ser
230

act
Thr

tca
Ser

¢gg
Arg

cct
Pro

gce
Ala
310

gtc
val

tac
Tyr

acc
Thr

ctg
Leu

aga
Arg

ctg
Leu
135

ctg
Leu

tgc
cys

tca
ser

tcc
Ser

agc
ser
215

aac
Asn

“cac

His

gtc
val

acc
Thr

gag
Glu
295

aag
Lys

agc
ser

aag
Lys

atc
Ile

ccc
Pro
375

agc
ser
120

gtg
val

gca
Ala

ctg
Leu

tca
Ser
200

ttg
Leu

acc
Thr

aca
Thr

ttc
Phe

cct
Pro
280

gtc
val

aca
Thr

gtc
val

tgc
cys

tcce
Ser
360

cca
Pro

ctt
Leu

acc
Thr

ccc
Pro

gtc
val

gcc
Ala
185

gga
Gly

ggc

aag
Lys

tgc

cys’

ctc
Leu
265

gag
Glu

aag
Lys

aag
Lys

ctc
Leu

aag
LysS
345

aaa
Lys

tcc
Ser

acc ggc
Thr Gly

gtg agc
val Ser

tce tcc
Ser Ser
155

aag gac
LYS Asp
170

ctg acc
Leu Thr

ctc tac
Leu Tyr

acc cag
Thr. Gln

gtg gac
val Asp
235

cca ccc
Pro Pro
250

ttc ccc
Phe Pro

gtc aca
val Thr

ttc aac
Phe Asn

ccec cgg
Pro Arg
315

acc gtc
Thr val
330

gtc tcc
val ser

gcc aaa
Ala Lys

cgg gag
Arg Glu
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tca
Ser
140

aag
LysS

tac
TYyr

agc
Ser

tcc
Ser

acc
Thr
220

aag
Lys

tgc
Cys

CCa
Pro

tgc
Cys

tgg
Trp
300

gag
Glu

ctyg
lLeu

aac
Asn

ggc

gag
Glu
380

gac
Asp
125

gcce
Ala

agc
Ser

ttc
Phe

ctc
Leu
205

tac
Tyr

aga
Arg

cCa
Pro

dadd
Lys

gt
va
285

tac
Tyr

Glu

cac
His

ada
Lys

cag
Gin
365

atg
Met

tac
Tyr

tcc
Ser

acc
Thr

ccc
Pro

gtg
val
190

agc
ser

atc
Ile

gtt
val

gca
Ala

ccc
Pro
270

gt
va

val

cag
Glin

cag
Gln

gce
Ala
350

cCC
Pro

acc
Thr

TtcC
Phe

acc
Thr

tct
ser

gaa
Glu
175

cac
His

agc
ser

tgc
Cys

gag
Glu

cct
Pro
255

aag
Lys

gt
va

gac
Asp

tac
Tyr

gac
Asp
335

ctc
Leu

cgg
Arg

aag
Lys

gac
Asp

aag
LyS

ggc
Gly
160

ccc
Pro

acc
Thr

gtg

aac.

Asn

cce
Pro
240

gaa
Glu

gac
Asp

gac
Asp

ety

aac
Asn
320

tgg
Trp

CCa
Pro

gaa
Glu

aac
Asn

384

432

480

528

576

624

672

720

768

816

864

912

960

10608

1056

1104

1152



cag
G1In
385

gcc
Ala

acc
Thr

ctc
Leu

tcc
ser

tce
Ser
465

gtc
val

gtg

cct
Pro

acc
Thr

gtg
val
450

ctg
Leu

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

<220>
<223>

<400>

agc
Ser

Glu

cCcC
Pro

gtg
val
435

atg
Met

tct
ser

57
470
PRT

ctg
Leu

tgg
Trp

gtg
val
420

gac
Asp

cat
His

cccC
Pro

acc
Thr

gag
Glu
405

ctg
LLeu

aag
Lys

Glu

ggc

tgc
Cys
390

agc
ser

gac
Asp

agce
Ser

gct
Ala

aaa
Lys
470

ctyg
Leu

aat
Asn

tcc
Ser

agg
Arg

ctg
Leu
455

Artificial Sequence

Synthetic Construct

57

Met Lys His
1

val

Pro G

Asn

Lys

Ala

Leu

Asp
50

Trp

Ser

val

Ser
Gly
35

Tyr
val
Glu

Thr

Tyr
115

Leu

Phe

Ala

ser

val

100

Tyr

Trp Phe Phe
5

val

Met

GIn

oor-
aN¢]

TYr

Cys

Gln

| Arg |

Asn

Ile

70

Leu

Thr

val

Trp
55

Arg

Arg

gtc
val

Gly

gac
AsSp

tgg
Trp
440

cac
H1s

Leu

val

Om
=3

W

val

Asn

Met

Ser
120

aaa
Lys

cag
Gln

ggc
2ty
425
cag
Gln

aac
AsSn

Leu
Glu
25

Arg

Lys

Asn
105

Leu

ccc
Pro
410

tcc
Ser

cag
GIn

cac
H1s

Leu

10

Ser

Ala

Gln

Thr
90

Ser

Thr
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ttc
Phe
395

gag
Glu

ttce
Phe

tac
Tyr

val

Leu

Gly

tat
Tyr

aac
Asn

ttc
Phe

aac
Asn

acc
Thr
460

Ala

Gly

Pro
60

Thr

Arg

Gly

ccc
Pro

aac
Asn

ctc
Leu

gtc
val
445

cag
Gln

Ala

Gly

—~

- Gly

45

Gly

Tyr

Arg

Ala

Asp
125

agc
ser

tac
Tyr

tac
Tyr
430
ttcC
Phe

aag
Lys

Pro

Glu
110

Tyr

gac
Asp

aag
Lys
415

agc
ser

tca
Ser

agc
ser

Arg

15

val

AsSn

Gly

Thr

Asn

95

Asp

Phe

atc
Ile
400

acc
Thr

aag
Lys

tgc
Cys

ctc
Leu

Trp

Leu

Phe

80

Ser

Thr

Asp

1200

1248

1296

1344

1392

1410



Tyr

Gly

Gly

val

Phe

val

val

225

Lys

Leu

Thr

val

val

305

Ser

Leu

Pro

GIn
385

Thr

Thr

Pro

Thr

210

Asn

Ser

Leu

Leu

ser
290

—

Thr

Asn

Gln
370

val

Gly

Ser

Ala

val

Ala

195

val

cys

Gly

Met

275

His

val

Tyr

Gly

Ser

Gln

val

Ala

Ser

180

val

Pro

Lys

Asp

Gly

Ile

Glu

His

Arg

Lys
340

e Glu

Tyr

Leu

Gly

Phe

Leu

165

Trp

Ley

Ser

Pro

Ser

Asp

Asn

val

325

Glu

Lys

Thr

Thr

Thr

Pro

150

Gly

Asn

GIn

ser

Ser

230

Thr

Ser

Arg

Pro

w >
ey
(@R8]

val

TY"r

Thir

Leu

cys
390

Leu

135

Leu

cys

Ser

Ser

Ser

215

Asn

His

val

Thr

Glu

295

Lys

Ser

Lys

Ile

Pro

375

Leu

val

Leu

Gly

Ser

200

Leu

Thr

Thr

Phe

Pro

280

val

=
—
=

val

cys

Ser

360

Pro

val

Thr

Pro

val

Ala

185

Gly

Gly

Lys

cys

Leu

265

Lys

" LYS P

Leu

Lys

Ser

LysS

val

sSer

Lys

Leu

Leu

Thr

val

Pro

250

Phe

val

Phe

Thr

330

val

Ala

Arg

Gly
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Ser

Ser

155

ASp

Thr

Tyr

Gln

ASp

Pro

Pro

Thr

Asn

Ser

Glu

Phe
395

ser

140

Lys

Tyr

ser

Ser

Thr

220

Lys

Cys

Pro

Cys

Trp

Glu

Leu

Asn

Glu
380

Tyr

Ala

Ser

Phe

Gly

Leu

205

TYr

Arg

Pro

Lys

val

285

Tyr

Glu

His

Lys

3

w

G -t
i

Met

Pro

ser

Thr

Pro

val

190

Ser

Ile

val

Ala

Pro

270

val

val

Gln

Ala
350

)
&)

Thr

Ser

Thr

Ser

Glu

175

His

Ser

Ccys

Glu

Pro

255

Lys

val

Asp

Lys

Asp

Lys

Gly

Pro

Thr

val

Asn

Pro

240

Glu

Asp

Asp

Gly

A e
ARSI

320

Trp

pPro

()
e’

Asn

Ile
400



Ala

Thr

Leu

ser

Ser
465

val

Pro

Thr

val

450

Leu

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

<220>
<223>

<220>
<221>
<222>

<400>
atg aaa cac
Met Lys His
1

gtg
val

cct

Dy
[l 64

-aac
Asn

gag
Glu
65

tac
Tyr

aag
Lys

gce
Ala

tac
TYr

ctg
Leu

ety

gac
Asp
50

tag
Trp

gcc
Ala

tcc
Ser

gtg
val

tgg
Trp

Glu

Pro

val

435

Met

Ser

58
1410
DNA

Trp

val

420

Asp

His

Pro

Glu

405

Leu

Lys

Glu

Gly

ser

Asp

Ser

Ala

Lys

Asn

Ser

Arg

Leu
455

artificial Seqgience

h#32A1-T6H

CDS
(L..

58

gag
Glu

acc
Thr

tac
Tyr
115

ggc
Gly

(1410)

ctg
Leu

gag
Glu
20

tcc
Ser

tte
Phe

gce
Ala

agc
Ser

gtg
val
100

tac
TYyr

cag
G1In

tgg
Trp

gtg
val

ctg
Leu

atg
Met

cag
Gin

ctt
Leu
85

tac
Tyr

tgt
cys

ggc

TtcC
Phe

cag
Gln

aga
Arg

aac
Asn

atc
Ile
70

gag
Glu

ctt
Leu

acc
Thr

acc
Thr

ttce
Phe

gt
va

ctt
Leu

tgg
Trp
55

aga
Arg

ggc

cag
Gln

aga
Arg

ctt
Leu

Gly

Asp

Trp

His

ctc
Leu

gt
Va

agc
Ser
AN

“4U

gtg
val

aac
Asn

aga
Arg

atg
Met

agc
Ser
120

gtg
val

Gln

Gly

G1n

Asn

ctg
Leu

gag
Glu
25

tgt
Cys

aga
Arg

aag
Lys

gt
va

tce
ser
105

ctt
Leu

aca
Thr

Pro
410

Ser

Gln

His

ctg
Leu
10

agc
ser

cag
Glin

atc
Ile

acc
Thr
90

agc
ser

acc
Thr

gtg

Glu

Phe

Gly

Tyr

acc
Thr

gcc
Ala

tac
Tyr
75

atc
Ile

ctt
Leu

ggc
Gly

agc

Asn

Phe

Asn

Thr
460

gca
Ala

tcc
Ser

cct
Pro
60

acc
Thr

tcc
Ser

aga
Arg

ggc
Gly

tca

val Ser Ser
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Asn

Leu

val
445

GIn

gct
Ala

aga

gce
Ala

gac
Asp
125

gcc
Ala

Tyr

Tyr
430

Phe

Lys

cCcC
Pro

ctt
Leu
30

Lys

Ser

ser

Ser

aga
Arg
15

gtg
val

ttc aac

phe

aag
Lys

gcc
Ala

gac
Asp

gag
Glu
110

tac
TYyr

tcc
Ser

acc
Thr

aac
As
95

gac
Asp

TtcC
Phe

acc
Thr

Thr

Lys

cys

Leu

tag
Trp

cag
Gln

ttc

1 Phe

ctg
Leu

tTtc
Phe
80

agc
ser

acc
Thr

gac
Asp

aag
Lys

48

96

144

192

240

288

336

384

432



ggc
Gly
145

ggc
Gly

gty
val

tte
Phe

val

gtg
val
225

aaa
Lys

ctc
Leu

acc
Thr

ctg
Leu

gcc
Ala

cca
Pro

cag
Gln
385

gce
Ala

130

cca
Pro

aca
Thr

acc
Thr

ccc
Pro

acc
Thr
210

aat
Asn

tct
Ser

ctg
Leu

ctc
Leu

agc
ser
290

gag

Glu

acg
Thr

aat
AsSn

ccc
Pro

cag
Glin
370

gtc
val

gtg

agce
Ser

gce
Ala

gtg
val

gct
Ala
195

gtg
val

cac
H1s

tgt
cys

Gly

atc
Ile
355

gty
val

agc
ser

gag
Glu

gtc
val

gcc
Ala

agce
Ser
180

gtc
val

ccc
Pro

aag
Lys

gac
ASp

gga
Gly
260

atc
Ile

aag
Lys
340

gag
Glu

tac
Tyr

ctg
Leu

tgg
Trp

ttc
Phe

ctg
Leu
165

tgg
Trp

ctg
Leu

tcc
Ser

cCC
Pro

dda
Lys
245

ccc
Pro

tcc
Ser

gac
Asp

aat
Asn

gtg
val
325

gag
Glu

aaa
Lys

acc
Thr

acc
Thr

gag
Glu

ccc
Pro
150

ggc
Gly

dac
Asn

cag
GIn

agc
Ser

agc
ser
230

act
Thr

tca
Ser

cgg
Arg

cct
Pro

gcc
Ala
310

gtc
val

tac
TYr

acc
Thr

ctg
Leu

tgc
Ccys
390

agc
ser

135

ctg
Leu

tgc
Cys

tca
Ser

tcc
ser

agc
ser
215

aac
AsSn

cac
H1s

gtc
val

acc
Thr

gag
Glu
295

aag
Lys

agc
Ser

aag
Lys

atc
Ile

cce
Pro
375

ctg
Leu

aat
Asn

gca
Ala

ctyg
l.eu

Gly

tca
ser
200

ttg
Leu

acc
Thr

aca
Thr

ttc
Phe

cct
Pro
280

gtc
val

aca
Thr

gtc
val

tgc
Cys
tce
ser
360
cca

Pro

gtc
val

ggc

ccC
Pro

gtc
val

gce
Ala
185

Gly

Gly

aag
Lys

tgc
cys

ctc
Leu
265

gag
Glu

aag
Lys

aag
Lys

ctc
Leu

aag
Lys
345

aaa
Lys

tcc
ser

aad
Lys

cag
Glin

tcc
Ser

aag
Lys
170

ctg
Leu

ctc
Leu

acc
Thr

gtg

cca
Pro
250

ttc
Phe

gtc
val

ttc
Phe

CcCcC
Pro

acc
Thr
330

gtc
val

gcc
Ala

¢gg
Arg

Gly

ccc
Pro
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tcce
Ser
155

gac
Asp

acc
Thr

tac
TYyr

cag
GIn

gac
AsD
235

CcCcC
Pro

CcCC
Pro

aca
Thr

aac
Asn

¢gg
Arg

31!
gtc
val

tcc
Ser

aaa
Lys

Glu

ttc
Phe
395

gag
Glu

140

aag
Lys

tac
TYyr

agc
Ser

tcc
Ser

acc
Thr
220

aag
Lys

tgc
cys

CcCa
Pro

tgc
Cys

tgg
Trp
300

gag
Glu

ctg
Leu

aac

Asn

Gly

gag
Glu
380

tat
Tyr

aac
Asn

agce
ser

ttc
Phe

ggc

ctc
Leu
205

tac
Tyr

aga
Arg

CcCa
Pro

aaa
Lys

gt
va
285

tac
Tyr

gag
Glu

cac
H1s

aac
Asn

acc
Thr

ccc
Pro

gtg
val
190

agc
ser

atc
Ile

gtt
val

gca
Ala

cce
Pro
270

gty
val

gtg
val

cag
Glin

cag
Gln

gce
Ala
350

cccC
Pro

acc
Thr

age
Ser

tac
Tyr

tct
ser

gaa
Glu
175

cac
H1s

agce
Ser

tgc
Cys

gag
Glu

cct
Pro
255

aag
Lys

gac
Asp

tac
Tyr

gac

Asp
335

ctc
Leu

cgg
Arg

aag
Lys

gac
Asp

aag
Lys

ggc
Gly
160

cCcc
Pro

acc
Thr

gtg
val

aac
Asn

ccc
Pro
240

gaa
Glu

gac
ASp

gac
Asp

aac
Asn
320

tgg
Trp

cca
Pro

gaa
Glu

aac
Asn

atc
Ile
400

acc
Thr

480

528

576

624

672

720

768

816

864

912

960

1008

1056

1104

1152

1200

1248



acc
Thr

ctc
Leu

tcc
Ser

tcc
Ser
465

cct
Pro

acc
Thr

gtg
val
450

ctyg
Leu

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

<220>
<223>

<400>

cCccC
Pro

gtg
val
435

atg
Met

tct
ser

59
470
PRT

gtg
val
420

gac
AsSp

cat
H1s

cCC
Pro

405

ctg
Leu

aag
LysS

gag
Glu

ggc

gac
ASp

agc
Ser

gct
Ala

aada
LysS
470

tcc
Ser

agg
Arg

ctg
Leu
455

Artificial Segience

synthetic Construct

59

Met Lys His Leu

1
val
Pro
Asn
Glu
65
TYyr
Lys
Ala

Tyr

Gly

Leu

Gly

Asp

50

Trp

Ala

Ser

val

Trp

Pro

Ser
Gly
35

Tyr

val

Thr

TYr

Gly

Ser

Glu

20

Ser

Phe

Ala

Ser

val

100

Tyr

GIn

val

Trp Phe Phe
5

val

Leu

Met

GIn

Leu

85

Tyr

cys

Gly

Phe

Glin

Arg

Asn

Ile

70

Glu

Leu

Thr

Thr

Pro
150

val

Leu

Trp

55

Arg

Gly

Gln

Arg

Leu

135

Leu

gac
Asp

tgg
Trp
440

cac
H1s

Leu

val

Ser

40

val

Asn

Arg

Met

Ser

120

val

Ala

ggc
Gly
425

cag
GIn

aac
Asn

Leu

Glu
25

cys

Arg

Lys

val

Ser

105

Leu

Thr

Pro

410
tce tte
Ser Phe

cag ggc
Gln Gly

cac tac
His Tyr

Leu val
10

Ser Gly
Ala Thr
GIn Ala
Ile Tyr

75

Thr ITe
390

ser Leu
Thr Gly

val ser

Ser Ser
155

Page 57

ttc
Phe

aac
Asn

acc
Thr
460

Ala

Gly

Ser

Pro

60

Thr

Ser

Arg

Gly

Ser

140

Lys

ctc
Leu

gtc
val
445

cag
Gln

Ala

Gly

Gly

45

Glu

Tyr

Arg

Ala

Asp

Ala

Ser

tac
Tyr
430

TtC
Phe

aag
Lys

Pro

Leu

30

Phe

Lys

Ala

ASD

Glu

110

Tyr

ser

Thr

415

agc
Ser

tca
ser

agce
ser

Arg

15

val

Asn

Gly

Thr

Asn

95

ASp

Phe

Thr

Ser

aag
Lys

tgc
Cys

ctc
Leu

Trp

Gln

Phe

Leu

Phe

80

Ser

Thr

Asp

Lys

Gly

1296

1344

1392

1410



Gly

val

Phe

val

val

225

Lys

Leu

Thr

val

val

305

Ser

Leu

Ala

Pro

Gln

385

Ala

Thr

Thr

Thr

Pro

Thr

210

Asn

Ser

Leu

Leu

Ser

290

Thr

Asn

Pro

Glin

370

val

val

pPro

Ala

val

Ala

195

val

Cys

Gly

Met

275

His

val

Tyr

Gly

Ile

355

val

Ser

Glu

Pro

Ala

Ser

180

val

Pro

Lys

ASp

Gly

Ile

Glu

His

Arg

Lys

Glu

Tyr

Leu

Trp

val
420

Leu

165

Trp

Leu

Ser

Pro

245

Pro

Ser

Asp

Asn

val

325

Glu

Lys

Thr

Thr

Glu

405

Leu

Gly

Asn:

GIn

ser

ser

230

Thr

Ser

Arg

Pro

Ala

310

val

Tyr

Thr

Leu

Cys

390

Ser

AsSp

Cys

Ser

Ser

Ser

215

AsSn

His

val

Thr

Glu

295

Lys

Ser

Lys

Pro

375

Leu

Asn

Ser

Leu

Gly

Ser

200

Leu

Thr

Thr

Phe

Pro

280

val

Thr

val

Cys

Ser

360

Pro

val

Gly

Asp

val

Ala

185

Gly

Gly

Lys

Cys

Leu

265

Glu

Lys

Lys

Leu

Lys

Ser

Lys

Glin

Leu

Thr

val

Pro

250

Phe

val

Phe

Pro

Thr

330

val

Ala

Arg

Gly

Pro
410

Asp

Thr

Tyr

GTn

Asp

Pro

Pro

Thr

Asn

Ser

Lys

Glu

Phe

395

Glu

Tyr

Ser

Ser

Thr
220

Lys

Cys

Pro

Cys

Trp

Glu

Leu

Asn

Gly

Glu

380

Tyr

Asn

Ser Phe Phe

Page 58

Phe

Gly

Leu

205

Tyr

Arg

Pro

Lys

val

285

Tyr

Glu.

His

Lys

Gln

365

Met

Pro

AsSnh

Leu

Pro

val

190

Ser

Ile

val

Pro
270

val

val

Gln

Ala

350

Pro

Thr

Ser

Tyr

Tyr

Glu

175

His

ser

Cys

Glu

Pro

255

Lys

val

ASD

TYyr

Arg

Lys

ASp

Pro

Thr

val

Asn

Pro

240

Asp

Asp

Gly

Asn

320

Trp

Pro

Asn
Ile
400

Thr

Lys



Leu Thr val Asp Lys Ser Arg Trp GIn GIn Gly Asn val Phe Ser Cys

435

440

445

ser val Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu

450

Ser. Leu Ser Pro Gly Lys

465

<210>
<211>
<212>
«213>

<220>
<223>

<220>
<221>
<222>

<400>
atg gtg
Met val
1

ggc gca
Gly Ala

gtg tcc.

val Ser

gag atc
Glu Ile

tcc gac
Ser Asp
145

aat aac

60
714
DNA

470

455

Artificial Sequence

h#32A1-T1L

CDs
(n..

60
ctg
Leu

tat
Tyr

atc
Ile

agc
Ser
115

aag
Lys

gag
Glu

e

(714

cag
Gln

ggc
Sty
20

g9c

tcc
Ser

cct
Pro

gcc
Ala

agc
ser
100

aga
Arg

cgt
Arg

cag
Gln

tac

acc
Thr

gac

aag
Lys

aga

ctyg
Leu

cccC

cag
GIn

atc
Ile

aga
Arg

tac
TYyr

ctt
Leu
70

tte
Phe

ctt
Leu

tcc
ser

gt
va

aag
LYysS
150

aga

val

gt
Va

gcce
Ala

agc
ser
55

ctg

fteu I

tcc
ser

cag
Gln

cct
Pro

gce
Ala
135

tcc
Ser

gag

TtcC
Phe

atg
Met

acc
Thr
40

ttc
Phe

gcc
Ala

tgg
Trp
120

gcc
Ala

ggc

gcc

atc
Ile

acc
Thr
25

atc
Ile

atc
Ile

tac
Tyr

agc
ser

gag
Glu
105

ccc
Pro

acc
Thr

aag

tcce
Ser
10

cag
G1In

aac
Asn

cac
H1s

aga
Arg

ggc
Gly
90

gac
Asp

TtC
Phe

tcc
ser

gcc
Ala

gtg

pPage 59

ctg
Leu

agc
Ser

tgt
Ccys

tce
Ser
155

cag

460

ctg
Leu

cct
Pro

aga
Arg

tac
Tyr

TtC
140

gtg
val

tgg

ctyg
Leu

gac
Asp

gcc
Ala
45

cag
Gln

aac

Asn

acc
Thr

gt
va

FoOQ
N —Q

aag

tgg
Trp

tcc
Ser
30

tcc
Ser

cag
G1in

ctt
Leu

gac
Asp

tac
Tyr
110

acc
Thr

ttc
Phe

tgc
Cys

gtg

atc
Ile
15

ctt
Leu

cag
Gln

aag
Lys

gcc
Ala

tte
Phe
95

tac
Tyr

aag
Lys

cCccC
Pro

ctg
Leu

gac

tcc
Ser

gcc
Ala

agc
Ser

cct
Pro

agce
Ser
80

acc
Thr

tgt
Cys

CcCccC
Pro

ctg
Leu
160

aac

48

96

144

192

288

336

384

432

480

528



Asn

gcce
Ala

aag
Lys

gac
Asp

ctg
Leu
225

ASn

ctg
Leu

gac
AsSp

tac
Tyr
210

agc
ser

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

<220>
<223>

<400>

tcc
Ser

61
238
PRT

Tyr

tcc
Ser
180

acc
Thr

aag
Lys

cCcC
Pro

Pro
165

gad
Gly

tac
Tyr

cac
H1s

gtc
val

Arg

aac
Asn

age
ser

aag
Lys

acc
Thr
230

Glu

tcc
Ser

ctg
Leu

gtg
val
215

aag
Lys

Artificial Sequence

Synthetic Construct

61

Met val Leu

1

Gly

val

val

Gly

65

Gly

Leu

Gln

Glu

Ser
145

Ala

Ser

Thr

50

Gln

val

Thr

Gln

Ile

130

AsD

TYyr

Pro

Pro

Ile

Ser

115

Lys

Glu

Gln

Gly

20

Gly

Ser

Pro

Ala

Ser

100

Arg

Arg

GIn

Thr GIn val

5

Asp

Glu

Gly

Lys

Arg

85

ser

Lys

Thr

Leu

Ile

Arg

Tyr

Leu

70

pPhe

Leu

ser

val

Lys

val

Ala

Ser

55

Leu

Ser

Gln

Pro

Ala

135

Ser

Ala

cag
Gln

agc
Ser
200

tac
Tyr

agc
ser

Phe
Met
Thr
40

Phe
Ile

Gly

Ala

Gly

LyS

gag
Glu
185

agc
Ser

gcc
Ala

ttc
Phe

Ile
Thr
25

Ile
Ile
TYyr
Ser
Glu
105
Thr

Pro

Thr

val
170

agc
ser

acc
Thr

tgc
Cys

aac
Asn

Ser
10
Gln

Asn

Arg

Gly

90

Asp

Phe

Ser

ctg
Leu

gag
Glu

a44g
Arg
235

Leu

Ser

Cys

Trp

Ala

75

Ser

va

val

Trp

acc
Thr

acc
Thr

gtg
val
220

999
Gly

Leu

Pro

Arg

Tyr

60

Ser

Gly

Ala

Gly

Phe
140

Ala Ser val

Page 60

155

Lys
Glu
cty

Leu
205

acc
Thr

Glu

Leu
Asp
Ala
45

Gln
Asn

Thr

val

val

val

cag
Gin
190

agce
ser

cac
H1s

tgt
Cys

Trp

Ser

30

Ser

Gln

Leu

Asp

TYr

110

Thr

Phe

Cys

Asp
175

gac
Asp

aaa
Lys

cag
Gln

Ile

15

Leu

Gln

Lys

Ala

Phe

95

Tyr

Lys

Pro

Leu

Asn

agc
ser

gcce
Ala

ggc

Ser

Ala

Ser

Pro

Ser

80

Thr

Cys

val

Pro

Leu
160

576

624

672

714



Asn

Lys

Asp

Leu
225

Asn

Leu

Asp

Tyr
210

Ser

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

<220>
<223>

<220>
<221>
<222>

<400>

atg
Met
1

ggc
Gly

gtg
val

gtg
val

ggc
Gly
65

ggc
Gly

©ctg
Leu

cag
G1In

gtg
val

gca
Ala

tcc
Ser

acc
Thr
50

cag
Gln

gtg
val

acc
Thr

cag
Gln

Phe

Gln

ser

195

Glu

Ser

62
714
DNA

TYr

Ser

180

Thr

Lys

Pro

Pro

165

Gly

Tyr

His

val

Arg

Asn

ser

Lys

Thr
230

Glu

Ser

Leu

val

215

Lys

artificial Sequence

h#32A1-T2L

CDS
..

62
ctg
Leu

tat
Tyr

ctg
Leu
35

atc
Ile

cct
Pro

cct
Pro

atc
Ile

agc
ser
115

(714)

cag
Gln

ggc
Gly
20

ggc
Gly

tcc
ser

cct
Pro

gcc
Ala

agc
ser
100

aga
Arg

acc
Thr

gac
Asp

gag
Glu

Gly

aga
Arg

aga
Arg
85

tcc
sSer

aag
Lys

cag
Glin

atc
Ile

aga
Arg

tac
Tyr

ctt
Leu
70

ttc
Phe

ctt
Leu

tcc
Ser

gcc
Ala

agc
Ser
55

ctg
Leu

tcc
Ser

cag
Gln

cct
Pro

Ala

GIn

Ser
200

Tyr

ser

ttc
Phe

atg
Met

acc
Thr
40

ttc
Phe

atc
Ile

gce
Ala

tgg
Trp
120

Lys

Glu
185

ser

Ala

Phe

atc
Ile

acc
Thr
25

atc
Ile

atc
Ile

tac
Tyr

agc
Ser

gag
Glu
105

acc
Thr

val
170

Ser

Thr

Ccys

Asn

tce
Ser
10

cag
GIn

agc
ser

cac
H1sS

aga
Arg

ggc
Gly
90

gac
ASp

ttc
Phe

Page 61

Gln

val

Leu

Glu

Arg

ctg
Leu

agc
Ser

tgt
Cys

tgg
Trp

gcc
Ala
75

tcc
Ser

gce
Ala

Trp

Thr

Thr

val
220

Gly

ctg
Leu

cct
Pro

aga
Arg

tac
Tyr
60

tcc
Ser

Lys

Glu

Leu
205

Thr

Glu

ctyg
Leu

gac
AsSp

gcc
Ala
45

cag
GlIn

aac
Asn

acc
Thr

gty

ggc
Gly
125

val

Gln
190

Ser

His

cys

tgg
Trp

tcC
Ser
30

tcc

cag
Glin

ctt
Leu

gac
Asp

tac
Tyr
110

acc
Thr

ASp
175

Asp

LYS

Gln

atc
Ile
15

ctt
Leu

cag
GIn

aag
Lys

gcc
Ala

TtcC
Phe
95

TtcC
Phe

aag
Lys

Asn

Ser

Ala

Gly

tcc
Ser

gcc
Ala

agce
Ser

cct
Pro

agc
ser
80

acc
Thr

tgt
Cys

val

48

96

=Y
N
O

192

240

336

384



gag
Glu

tce
sSer
145

aat
Asn

gcc
Ala

aag
Lys

gac
Asp

ctg
Leu
225

atc
Ile
130

gac
AsSp

dac
Asn

ctg
Leu

gac
Asp

tac
TYr
210

agc
ser

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

<220>
<223>

<400>

aag
Lys

gag
Glu

ttc
Phe

cag
Gln

agce
ser
195

gag
Glu

tcc
Ser

63
238
PRT

cgt
Arg

cag
GlIn

tac
Tyr

tcc
ser
180

acc
Thr

aag
Lys

cCccC
Pro

acg
Thr

ctg
Leu

ccce
Pro
165

999
Gly

tac
Tyr

cac
H1s

gtc
val

gtg
val

éag
Lys
150

aga
Arg

aac
Asn

agce
ser

aag
Lys

acc
Thr
230

gce
Ala
135

tcc
Ser

gag
Glu

tcc
Ser

ctg
Leu

gt
va
215

aag
Lys

Artificial Sequence

synthetic Construct

63

Met val Leu

1

(4]
i
<

val
val
Gly
65

Gly

Leu

Gln

Ser
Thr
50

Gln
val

Thr

Gln

Tyr

Leu

Ile

Pro

Pro

Ile

Ser

Glin

NI

ser

Pro

Ala

Ser

100

Arg

Thr

5

ASp

Glu

Gly

Arg

Arg

85

Ser

Lys

Gln

Ile

Arg

Tyr

Leu

70

Phe

Leu

Ser

val

val

Ala

Ser

55

Leu

Ser

Gln

Pro

gcc
Ala

ggc
Gly

gcc

Ala

cag
Gln

agc
Ser
200

tac
TYr

‘agc

Ser

Phe

Met

Thr

40

Phe

Ile

Gly

Ala

Trp

cCccC
Pro

acc
Thr

aag
Lys

gag
Glu
185

agc
Ser

gce
Ala

ttc
Phe

Ile
Thr
25

Ile
Ile
TYr
Ser
Glu

105

Thr

tcc
Ser

gcc
Ala

gtg
val
170

agc
Ser

acc
Thr

tgc
Cys

aac
Asn

Ser

10

Ser

His

Arg

Gly

920

AsSp

tcc
Ser
155

cag
Gin

gtg

ctg
Leu

gag
Glu

agg
Arg
235

Leu

wn
(¢
-~

Cys

Trp

Ala

75

Ser

val

ttc
Phe
140

gtg
val

tgg
Trp

acc
Thr

acc
Thr

gt
va
220

999
Gly

Leu

Pro

Arg

Tyr

60

Ser

Gly

Ala

Phe Ala Gly

Page 62

atc
Ile

aag
Lys

gag

Glu

ctg
Leu
205

acc
Thr

Leu

Ala
45

Gln
Asnh
Thr

val

Gly

ttc
Phe

tgc
cys

gtg
val

cag
Gln
190

agc
Ser

cac
H1s

tgt
cys

Trp

wwn
(X 0]

ser

Gln

Leu

Asp

Tyr

110

Thr

ccc
Pro

ctg
Leu

gac
AsSp
175

gac
ASp

daa
Lys

cag
GlIn

Ile

15

Gln

Lys

Ala

Phe

95

phe

Lys

cCc
Pro

ctg
Leu
160

aac
Asn

agc
Ser

gcc

Ala

Gly

Ser

Ala

Ser

Pro

Ser

80

Thr

Cys

val

432

480

528

576

624

672

714



Glu

Ser

145

Asn

Lys

Asp

Leu
225

Ile

130

Asp

Asn

Leu

ASp

Tyr

210

Ser

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

<220>
<223>

<220>
<221>
<222>

<400>

atg
Met

ggc
Gly

gtg
val

gty
val

ggc
Gly
65

ggc
Gly

gtg
val

gca
Ala

tcc
Ser

acc
Thr
50

cag
Gln

atc
Ile

115

Lys Arg

Glu G1n

Phe Tyr

GIn ser
180

Ser Thr
195

Glu Lys

Ser Pro

64
714
DNA

Thr

Leu

Pro

165

Gly

Tyr

His

val

val

Lys

Arg

Asn

Ser

Lys

Thr
230

Ala

135

Ser

Glu

Ser

Leu

val

215

Lys

Artificial Sequence

h#32A1-T3L

CDS

(D.. 710

64
ctg cag
Leu GIn

tat ggc
Tyr Gly
20

ctg ggc
Leu Gly

35

atc tcc
Ile Ser

cag cct
Gin Pro

cct gcc
Pro Ala

aga
Arg

aga
Arg
85

cag
Gln

atc
Ile

aga
Arg

tac
TYr

ctt
Leu
70

TtC
Phe

gcce
Ala

agc
ser
55

ctg
Leu

tcc
Ser

120

Ala
Gly
Ala
Glin

Ser
200

Tyr

Ser

tIcC
Phe

ctt
Leu

acc
Thr
40

ttc
Phe

atc
Ile

ety

Pro

Thr

Lys

Glu
185

Ser

Ala

Phe

atc
Ile

acc
Thr
25

atc
Ile

atc
Ile

tac
Tyr

agc
Ser

Ser
Ala

val
170

Ser
Thr
Cys

Asn

tce
Ser
10

cag
Glin

agc
Ser

cac
H1s

aga
Arg

&y
90

Page 63

val

ser
155

Gin
val
Leu
Glu

Arg

ctg
Leu

agc
Ser

tgt
Cys

tgg
Trp

gcc
Ala
75

tcc
Ser

Phe
140

val

Trp

Thr

Thr

val
220

Gly

ctg
Leu

cct
Pro

aga
Arg

tac
TYr
60

tcc
Ser

ggc

125

Ile

val

Lys

Glu

Leu
205

Thr

Glu

ctg
Leu

gac
Asp

gcc
Ala
45

cag
Gln

aac
Asn

acc
Thr

Phe

cys

val

Gln
190

ser

His

Cys

tgg
Trp

tce
Ser
30

tcc
Ser

cag
GlIn

ctt
Leu

gac
Asp

Pro

Leu

Asp

Asp

Lys -

Gln

atc
Ite
15

Ctt
Leu

cag
Gin

aag
Lys

gcce
Ala

ttc
Phe
95

pPro

Leu
160

Asn

Ser

Gly

tcc
Ser

gcce
Ala

agc
ser

cct
Pro

agce
Ser
80

acc
Thr

48

96

144

192

240

288



Ctg acc atc agc tcc ctt cag

‘Leu Thr Tle Ser Ser Leu Gln

100

cag cag agc aga aag tcc cct
GIn Gln Ser Arg Lys Ser Pro
115 .

gag atc aag cgt acg gtg gcc
Glu Ile Lys Arg Thr val Ala
130 ‘ 135

tcc gac gag cag ctg aag tcc
Ser Asp Glu GIn Leu Lys Ser
145 150

aat aac ttc tac ccc aga gag
Asn Asn Phe Tyr Pro Arg Glu
165

gcc ctg cag tcc ggg aac tcc
Ala Leu GIn Ser Gly Asn Ser
180

aag gac agc acc tac agc ctg
Lys Asp Ser Thr Tyr Ser Leu
. 195

gac tac gag aag cac aag gtg
Asp Tyr Glu Lys His Lys Vval
210 215

ctg agc tcc ccc gtc acc aag

Leu Ser Ser Pro val Thr Lys
225 : 230
<210> 65

<211> 238

<212> PRT

<213> Artificial Sequence

<220> ) i
<223> Synthetic Construct

<400> 65

Met val Leu Gin ghr Gln val
1

Gly Ala Tyr Gly Asp ITe val
2

val Ser Leu Gly Glu Arg Ala
35

val Thr Ile Ser Gly Tyr Ser
, 55

Gly GIn Gln Pro Arg Leu Leu
65 70

gec
Ala

tgg
Trp
120

gce
Ala

Gly

gce
Ala

cag
Gln

agc
ser
200

tac
Tyr

agc
Ser

Phe

Leu

Thr

40

Phe

gag
Glu
105

acc
Thr

CcCC
Pro

acc
Thr

aag
LYS

gag
Glu
185

agc
Ser

gcc
Ala

ttc
Phe

Ile

Thr

25

Ile

ITe

Tyr

gac
Asp

TtC
Phe

tcc
ser

gcce
Ala

gt
va
170

agc
ser

acc
Thr

tgc
Cys

aac
Asn

ser
10

Gln

Ser C

Arg

Page 64

gtg

gce
Ala

gtg

tcce
Ser
155

cag
Gln

ctg
Leu

gag
Glu

agg
Arg
235

Leu

Ser

Trp

Ala
75

gcc
Ala

ttc
Phe
140

gtg
val

tgg
Trp

acc
Thr

acc
Thr

gtg
val
220

ggg
Gly

Leu

Pro

Arg A1

Tyr
60

Ser

acc
Thr

ggc
Gly
125

atc
ITe

aag
LYS

gag
Glu

ctg
Leu
205

acc
Thr

gag
Glu

Leu
ASP
45

GIn

Asn

tac
Tyr
110

acc
Thr

ttc
Phe

tgc
Ccys

cag
Gln
190
agc
Ser

cac
His

tgt
Cys

Trp

sSer
30

Leu

ttc
Phe

aag
LysS

cccC
Pro

ctg
Leu

gac
Asp
175

gac
Asp

aaa
Lys

cag
GIn

Ie
15

Ley

- GlIn

Lys

Ala

tgt
cys

va'l

ccc
Pro

ctg
lLeu
160

aac
Asn

agc
ser

gcc
Ala

Ser

Ala

Ser

Pro

Ser
80

336
384
432
480
528
576
624
672

714



Gly

Leu

Gln

Glu

- Ser

145

Ash

Ala

Lys

Asp

Leu
225

Ile

Thr

Gln

Ile

130

ASD

Asn

Leu

ASp

TYr

210

Ser

<210>
<211>
<212>

<213>

<220>
<223>

<220>
<221>
<222>

<400>

atg
Met
1

ety

tcc
ser

acc
Thr

gtg
val

gca
Ala

ctyg
Leu

atc
Ie

Pro

Ile

Ser

115

Lys

Glu

Phe

Gin

Ser

195

Glu

Ser

66
711
DNA

Ala

ser

100

Arg

Arg

GIn

Tyr

ser

180

Thr

Lys

Pro

Arg

85

Ser

Lys

Thr

Leu

Pro

165

Gly

Tyr

His

val

Phe

Leu

Ser.

val

Arg

Asn

Ser

Lys

Thr
230

Ser

Gln

Pro

Ser

Glu

Ser

Leu

val

215

Lys

artificial sequence

h#32A1-TAL

CDS
..

66

ctg
Leu

tat
Tyr

iy
35

tcc
Ser

(71D

cag
Gln

ggc
Gly
20

gag
Glu

ety

acc
Thr
5

gac
Asp

aga
Arg

tac
Tyr

cag
Gln

atc
Ile

gcc
Ala

agc
Ser

acc
Thr

tte
Phe

Gly

Ala

120

Ala

Gly

Ala

GlIn

ser
200

Tyr

Ser

TtcC
Phe

ctt
Leu

atc
Ile
40

atc
Ile

Ser

Glu
105

Thr

Pro

Thr

Lys

Glu
185

Ser

Ala

Phe

atc
Ile

acc
Thr
25

agc
ser

cac
H1s

Gly
90

ASp
Phe
Ser
Ala
val
170

Ser

Thr

Cys

Asn

tce
Ser
10

cag
Glin

tgt
Cys

tgg
Trp

page 65

ser

val

Ala

va'l

Ser

155

val

Leu

Glu

Arg

ctg
Leu

agc
Ser

aga
Arg

tac
Tyr

Gly

Ala

Gly

Phe
140

val

Trp

Thr

Thr

val
220

Gly

cty
Leu

cct
Pro

gce
Ala

cag
Gln

Thr

Thr

Gly

Ile

val

Lys

Glu

Leu
205

Thr

Glu

ctg
Leu

gcc
Ala

tce
ser
45

cag
Gln

Asp
Tyr
110
Thr
Phe
Cys

val

Gln

190

Ser

His

Cys

tgg
Trp

ctt
Leu
30

cag
Gln

aag
Lys

Phe
95

Phe

Lys

Pro

Leu

ASp

Lys

Gln

ate
Ile
15

gcc
Ala

agc
Ser

cct
Pro

Thr

cys

val

‘Pro

Leu

160

AsSn

Ser

Ala

Gly

tcc
Ser

48

96

144

192



50

cag cag
Gln GIn
65

satc cct
Ile Pro

acc atc
Thr Ile

cag agc
GIn Ser

atc aag
Ile Lys
130

gac gag
Asp Glu
145

aac ttc
Asn Phe

ctg cag
Leu GIn

gac agc
Asp Ser

tac gag
Tyr Glu
210

agc tcc
Ser Ser
225

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

<220>
<223>

<400>

1

cct
Pro

gcc
Ala

agce
ser

aga
Arg
115

cgt
Arg

cag
Glin

tac
Tyr

tcc
Ser

acc
Thr
195

aag
Lys

cce
Pro

67
237
PRT

aga
Arg

aga
Arg

tcc
Ser
100

aag
Lys

acg
Thr

ctg
Leu

cCcC
Pro

9499
Gly
180

tac
Tyr

cac
H1s

gtc
val

ctt
Leu

Ttce
Phe
85

ctt
Leu

tcc
ser

gtg

aag
Lys

aga
Arg
165

aac
Asn

agc
ser

aag
Lys

acc

Thr |

ctg
Leu
70

tcc
Ser

cag
Gln

cct
Pro

gcc
Ala

tcc
Ser
150

gag
Glu

tcc
Ser

ctg
Leu

[N ]
W
0N

55

atc tac
Ile Tyr

ggc agc
Gly Ser

gcc gag
Ala Glu

tgg acc
Trp Thr
120

gcc ccc
Ala Pro
135

ggc acc
Gly Thr

gcc aag
Ala Lys

¢ag gag
Gin Glu

agc agc
Ser ser
200

tac gcc
Tyr Ala
215

agc ttc
Ser Phe

Artificial Sequence

synthetic Construct

67

Met val Leu G1n Thr Gin val Phe
5

Gly Ala Tyr Gly Asp Ile val Leu
20

ser Leu Gly Glu Arg Ala Thr
35

40

aga
Arg

ggc

gac
ASD
105

ttc
Phe

tcc
Ser

gcce
Ala

gtg

agc
Ser
185

acce
Thr

tgc
Cys

aac
Asn

Ile

gcc

Ala

tcc

90

. Ser

gtg
val

gcc
Ala

tcce
Ser

cag
GIn
170

gtg
val

ctg
Leu

gag
Gl

>

]

t

N GO

tcc
ser
75

ggc
Gly

gcc
Ala

ttc
Phe

gtg
val
155

tgg
Trp

acc
Thr

acc
Thr

gt
va

W -0
(2t {e]

60

aac
Asn

acc
Thr

acc
Thr

atc
Ile
140

gt
va

aag
Lys

gag
Glu

ctg
Leu

acc
Thr
220

gag

~1.. o~
=R

Ser Leu Leu

1

0

Thr G¢In Ser Pro

25

Page 66

Ile Ser Cys Arg Ala

ctt
Leu

gac
Asp

tac
Tyr

acc
Thr
125

ttc
Phe

tgc
cys

gt
va

ca
Gl

o 2]

agc
Ser
205

cac
H1sS

Leu

Ala

gce
Ala -

ttc
Phe

tte
Phe
110

aag
Lys

cCC
Pro

ctg
Leu

gac
Asp

gac
Asp
190

aaa
Lys

cag
Glin

Trp

agc
Ser

acc
Thr
95

tgt
cys

ctg
Leu

CcCC
Pro

ctg
Leu

aac
Asn
175

age
ser

gcc
Ala

ggc
Gly

Ile
15

ggc
Gly
80

ctg
Leu

cag
Gln

tcc
Ser

aat
Asn
160

gcce
Ala

aag
Lys

gac
Asp

ctg
Leu

Ser

Leu Ala val

30

Ser Gln ser val

45

240

288

336

384

432

480

528

624

672

711



Thr Ile
50

Gln GIn
65

Ile Pro
Thr 1le
GIn Ser
Ile Lys
Asp Glu
Asn Phe
Leu Gln
Asp Ser

Tyr Glu
210

Ser Ser
225

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

<220>
<223>

<220>
<221>
<222>

<400>
atg gt%
Met va
1

ser
Pro
Ala
Ser
115
Arg
Gln
Tyr
Ser
Thr
195
LYS

Pro

68
714
DNA

Gly

Arg

Arg

Ser

100

Lys

Thr

Leu

Pro

Gly

Tyr

His

val

Tyr

Leu

Phe

85

Leu

Ser

val

Lys

Arg

Asn

Ser

Lys

Thr

Ser

Leu

70

Ser

Glin

Pro

Ala

Ser

150

Glu

ser

Leu

val

Lys

Phe

55

Ile

Gly

Ala

Trp

Ala

135

Gly

Ala

Gln

Ser

TYr

215

ser

Artificial Sequence

h#32A1-T5L

CDS

(.. (7148

68

ctg cag acc cag gtg ttc atc
Leu GIn Thr GIn val Phe Ile
5

Ile
Tyr
Ser
Glu
Thr
120
Pro
Thr
Lys
Glu
Ser
200

Ala

Phe

His

Arg

Gly

ser

Ala

val

Ser

185

Thr

Cys

Asn

Trp Tyr

Ala Ser
75

Ser Gly
90

- val Ala

Ala Gly
val Phe
Ser val
155
Gln Trp
170
val Thr
Leu Thr

Glu val

Arg Gly

Gln

60

Asn

Thr

Thr

Gly

Ile

140

val

LYS

Glu

Leu

Thr

220

Glu

Glin
Leu
ASp
Tyr
Thr
125
Phe
cys
val
Gin
Ser
205
His

cys

Lys

Ala

Phe

Phe

110

Lys

Pro

Leu

Asp

Asp

Lys

Gln

tcc ctg ctg ctg tgg
Ser Leu Leu Leu Trp

10

Pro

Ser

Thr

95

Cys

Leu

Pro

Leu

Asn

175

Ser

Ala

Gly

atc
Ile
15

Gly
Gly

80

Leu

Glu

Ser

Asn

160

Ala

Lys

ASp

Leu

tcce
Ser

ggc gca tat ggc gac atc gtg Cctt acc cag agc cct gac tcc ctt gec

Page 67



ggc
Gly
65

ggc
Gly

ctyg
Leu

cag
Gln

gag
Glu

tcce
Ser
145

aat
Asn

gcc
Ala

aag

Lys

gac
Asp

ctg
LLeu
225

Ala

tcc
Ser

acc
Thr
50

cag
GlIn

atc
Ile

acc
Thr

cag
Gln

atc
Ile
130

gac
Asp

aac
ASnh

ctg
Leu

gac
Asp

tac
TYyr
210

agc
ser

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

<220>
<223>

<400>

1

Tyr

ctg
Leu
35

atc
Ile

cct
Pro

cct
Pro

atc
Ile

agc
ser
115

aag
LyS

Glu

Ttc
Phe

cag
Gln

age
ser
195

gag
Glu

tcc
Ser

639
238
PRT

Gly
20

ggc
Gly

tcc
Ser

cct
Pro

gcc
Ala

agc
ser
100

aga
Arg

cgt
Arg

cag
GIn

tac
Tyr

tecc
ser
180

aag
Lys

CccC
Pro

Asp

gag
Glu

ggc

aag
Lys

aga
Arg
85

tcce
Ser

aag
Lys

acg
Thr

ctg
Leu

cce
Pro
1e5

ety

tac

- Tyt

cac
H1s

gtc
val

Ile

aga
Arg

tac
Tyr

ctrt
Leu
70

ttc
Phe

ctt
Leu

tcc
Ser.

gtg

aag
Lys
150

aga
Arg

aac
Asn

agc
ser

aag
Lys

acc
Thr
230

val

gcce
Ala

agc
Ser
55

ctyg
Leu

tcc
Ser

cag
GIn

cct
Pro

gcc
Ala
135

tcc
Ser

gag
Glu

tcc
Ser

ctg

Leu

gt
va
215

aag
Lys

Artificial Sequence

synthetic Construct

69

Leu

acc
Thr
40

ttcC
Phe

atc
Ile

gcc
Ala

tgg
Trp
120

gcce
Ala

ggc

gcce
Ala

cag
Gln

agc
ser
200
tac
Tyr

agc
ser

Thr
25

atc
Ile

atc
Ile

tac
Tyr

agc
Ser

gag
Glu
105

acc
Thr

ccc
Pro

acc
Thr

aag
Lys

gag
Glu
185

agc

ol |

gcce
Ala

ttcC
Phe

Gln

aac
Asn

cac
H1s

aga
Arg

ggc
Gly
90

gac

Asp-

Ttc
Phe

tce
Ser

gcce
Ala

gty
val
170

agc
ser

Thr

tgc
Cys

daac
Asn

Page 68

ser

tgt
Cys

tag
Trp

gcc
Ala
75

tcc
Ser

tcc
ser
155

cag
Gln

agg
Arg

235

Pro

aga
Arg

tac
Tyr
60

tcc
Ser

ggc
Gly

gce
Ala

cag
Gln

ttc
Phe
140

gtg
val

tgg
Trp

acc
Thr

=
0

el

val
220

sfele
Gly

AsSp

gce
Ala
45

cag
Glin

aac
Asn

acc
Thr

acc
Thr

ggc
Gly
125

atc
Ile

gtg

aag
Lys

gag
Glu

ctg
lLeu

205
acc
Thr

gag
Glu

Ser
30

tcc
Ser

cag
Gln

ctt
Leu

gac
ASp

tac
Tyr
110

acc
Thr

ttc
Phe

tgc
Cys

gtg
val

cag
Gln
190

agc
C v
o g |

cac
H1s

tgt
Cys

Leu

cag
G1n

aag
Lys

gcc
Ala

ttc
Phe
95

tac
Tyr

aag
Lys

ccc
Pro

ctg
Leu

gac
Asp
175

gac
AsSp

™o

0" W

cag
Gln

Ala

agc
ser

cct
Pro

agc
Ser
80

acc
Thr

tgt
cys

gt
va

ccc
Pro

ctg
Leu
160

aac
Asn

agc

h-4le]
-1
oA

Met val Leu G1n Thr GIn val phe Ile Ser Leu Leu Leu Trp Ile Ser
5 15

144

192

240

288

336

384

432

480

528

576

624

672

714



val
val
Gly
65

Gly

Leu

Glu
Ser
145
Asn
Ala
Lys
ASD

Leu
225

Ala Tyr

Ser Leu

Thr Ile
50

Gln Pro

ITe Pro

Thr 1le

Gln Ser
115

Ile Lys
130

Asp Glu

Asn Phe

Leu Gln

Asp Ser
195

Tyr Glu
210

Ser Ser

<210> 70
<211> 714
<212> DNA

<213>

<220>

<223>

<220>

Gly

20

Gly

Ser

Pro

Ala

Ser

100

Arg

Arg

Gln

Tyr

Ser

180

Thr

Lys

Pro

ASp
Glu
Gly
Lys
Arg
85

Ser
Lys
Thr
Leu
Pro
165
Gly
Tyr
His

val

h#32A1-T6L

Ile

Arg

Tyr

Leu

70

Phe

Leu

Ser

va’l

Asn

Ser

Lys

Thr
230

val

Ala

§er

55

Leu

Ser

Gln

Pro

Ser

Glu

Ser

Leu

val

215

Lys

Artificial Sequence

Leu

Thr

40

Phe

Ile

Gly

Ala

Trp

Ala

Gly

Ala

Gln

Ser

200

Tyr

Ser

Thr

25

Ile

Ile

Tyr

Ser

Glu

105

Thr

Pro

Thr

Lys

Glu

185

Ser

Ala

Phe

Gln Ser

Asn Cys

His Trp

Arg Ala

75

Gly ser
90
Asp val
Phe Gly
Ser val
Ala Ser
155
val G1n

170

Ser val

Thr Leu

Cys Glu

Asn Arg

pPage 69

Pro
Arg
Tyr
60
ser
Gly
Ala
Glin
Phe
140
val
Trp
Thr
Thr
val

220

Gly

Asp

45

GlIn

Asn

Thr

Thr

val

Lys

Leu
205

Thr

Glu

A1a_

Ser

30

Ser

Gln

Leu

Asp

Tyr

110

Thr

Phe

Cys

val

G1In

190

Ser

His

Cys

Leu

Gln

Lys

Ala

Phe

95

Tyr

Lys

Pro

Leu

Asp

Asp

Lys

Gln

Ala
Ser
Pro
Ser
80

Thr
Cys
val
Pro
Leu
160

Asn

Ser

Gly



c<221>
<222>

<400>

-atg
Met

ggc
Gly
65

ggc
Gly

ctg
Leu

cag
Gln

gag
Glu

tcc
Ser
145

aat
Asn

gcc
Ala

aag
Lys

gac
ASD

ctyg
Leu
225

gtg
val

gca
Ala

tcc
Ser

acc
Thr
50

cag
Gln

atc
Ile

acc
Thr

cag
Gln

atc
Ile
130

gac
Asp

aac
Ash

ctg
Leu

gac
ASD

tac
Tyr
210

agce
Ser

<210>
<211>
<212>

CbS
..

70

ctg
Leu

tat
Tyr

ctg
Leu
35

atc
Ile

cct
Pro

cct
Pro

atc
Ile

agc
Ser
115

aag
Lys

gag
Glu

ttc
Phe

cag
Gln

agc
ser
195

gag
Glu

tcc
Ser

71
238
PRT

(714)

cag
Glin

ggc
Gly
20

Sty

tcc
Ser

cct
Pro

gcc
Ala

agc
ser
100

aga
Arg

cgt
Arg

cag
Gln

tac
Tyr

tece
ser
180

acc
Thr

aag
Lys

CcCC
Pro

acc.,

Thr

gac

aga
Arg

aga
Arg
85

tcc
Ser

aag
LysS

acg
Thr

ctyg
Leu

ccc
Pro
165

999
Gly

tac
Tyr

cac
H1s

gtc
val

cag
GIn

atc
Ile

aga
Arg

tac
Tyr

cty
Leu
70

TtcC
Phe

ctt
Leu

tcc
Ser

gt
va

aag
Lys
150

aga
Arg

aac
Asn

agc
ser

aag
Lys

acc
Thr
230

gcc
Ala

agc
Ser
55

ctg
Leu

tcc
Ser

cag
Gln

cCct
Pro

gcc
Ala
135

tcc
Ser

tcc
Ser

ctg
Leu

gtg
val
215

aag
Lys

ttc
Phe

ctt
Leu

acc
Thr
40

ttc
Phe

atc
Ile

ggc

gce
Ala

tgg
Trp
120

gce
Ala

ggc
Gly

gcc
Ala

cag
Gin

agc
ser
200

tac
TYr

agc
Ser

atc
Ile

acc
Thr
25

atc
Ile

atc
Ile

tac
Tyr

agc
Ser

gag
Glu
105

acc
Thr

cccC
Pro

acc
Thr

aag
Lys

gag
Glu
185

agc
Ser

gce
Ala

ttc
Phe

tcc
Ser
10

cag
G1n

agc
Ser

cac
His

aga
Arg

ggc
Gly
90

gac
AsSp

ttc
Phe

tcc
Ser

gcce
Ala

gty
va
170

agc
Ser

acc
Thr

tgc
Cys

aac
Asn

page 70

ctg
Leu

agc
Ser

tgt
Cys

tgg
Trp

gcc
Ala
75

tcc
Ser

gt
va

gcc
Ala

gt
va

tcc
Ser
155

cag
Gln

gt
va

ctg
Leu

gag
Glu

adg
Arg

235

ctg

Leu.

cct
Pro

aga
Arg

tac
Tyr
60

tcc
Ser

ggc
Gly

gcc
Ala

ttcC
Phe
140

gt
va

ctg
Leu

gac
Asp

gec
Ala
45

cag
Gin

aac
Asn

acc
Thr

acc
Thr

ggc
Gly

125
atc
Ile

gt
Va

tgg aag

Trp .

acc
Thr

acc
Thr

gtg
val
220

gdg
Gly

Lys

gag
Glu

ctg
Leu
205

acc
Thr

gag
Glu

tgg
Trp

tce
ser
30

tcc
Ser

cag
Gln

ctt
Leu

gac
Asp

a

ot

=
[enhee N e

acc
Thr

cac
His

tgt
Cys

atc
Ile
15

ctt
Leu

cag
GIn~

aag
Lys

gcc
Ala

ttc
Phe
95

ttc
Phe

aag
Lys

CcCcC
Pro

ctg
Leu

gac
Asp
175

gac
Asp

aaa
Lys

cag
Glin

tcc
Ser

gcc
Ala

agc
ser

cct
Pro

agc
ser
80

acc
Thr

tgt
cys

cccC
Pro

ctg
Leu
160

daac
Asn

agc
ser

gcc
Ala

48

96

144

192

240

288

336

384

432

480

wl
[
[0}

576

624

2]
A
N

714



<213$

<220>
<223>

<400>

Artificial Sequence

synthetic Construct

71

Met val Leu GIn

1

Gly

val

val

Gly

65

Gly

Leu

Glin

Glu

ser

145

Asn

Ala

Lys

AsSp

Leu
225

Ala

ser

Thr

50

Gln

Ile

Thr

Gln

Ile

130

Asn

Leu

ASp

Tyr

210

sSer

<210>

Tyr
Leu
35

Ile

Pro

Pro

ser
115
Lys

Glu

Phe

Ser
195
Glu

ser

72

Gly

20

Gly

Ser

Pro

Ala

sSer

100

Arg

Arg

—rd
5

()]

Tyr

Ser

180

Thr

Lys

Pro

Thr
5
ASp
Glu
Gly
Arg
Arg
85
Ser

Lys

Thr

Pro
165
Gly
Tyr

His

val

Gln

Ile

Arg

Tyr

Leu

70

Phe

Leu

Ser

Asn

Ser

Lys

Thr
230

val

val

Ala

Ser

55

Leu

Ser

Gln

Pro

Ala

135

Ser

Glu

ser

Leu

val

215

Lys

Phe
Leu
Thr
40

Phe
Ile

Gly

Ala

Gly
Ala
GIn
ser
200

Tyr

Ser

Ile

Thr

25

Ile

ITe

Tyr

ser

Glu

105

Thr

Pro

Thr

Lys

Glu

185

Ser

Ala

Phe

Ser

10

Gln

Ser

His

Arg

Gly

90

ASp

Phe

ser

Ala

val

170

Ser

Thr

Cys

Asn

Page 71

Leu
Sef
cys
Trp
Ala
75

ser
val
Ala

val

Ser
155

Gln

val

Leu

Glu

Arg

Leu

Pro

Arg

Tyr

Ser

Gly

Ala

Gly

Phe
140

val \

Trp
Thr
Thr
val

220

Gly

Leu

Asp

Ala

45

Gln

Asn

Thr

Thr

Lys

é?u

Leu
205

Thr

Glu

Trp

Ser

30

Ser

Gln

Leu

Asp

Tyr

110

Thr

Phe

Gln

190

Ser

His

Cys

Ile

15

Leu

Gln

Lys

Ala

Phe

95

Phe

Lys

Pro

Leu

Asp

Asp

Lys

Gln

Ser
Ala
Ser
Pro
sSer
80

Thr
cys

val

Pro

et

[#38¢4]
oo

Ser

Ala

Gly



<211>
<212>
<213>

<220>
<223>

<400>

451
PRT

Artificial Sequence

h#32A1-T7H

72

Glu val GIn Leu

1

Ser

Phe

Ser
65

Leu

Tyr

val

Ala

145

ser

val

Pro

Lys

Asp
225

Leu

Met

Gln

50

Leu

Tyr

cys

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Arg
Asn
35

Iie
Glu
Leu
Ala
Thr
115
Pro
Gly
ASn
GlIn
ser
195

Ser

Thr

Leu

20

Trp

Arg

Gly

Gln

Leu

cys

ser

Ser

180

Ser

Asn

His

val

5

ser

val

Asn

Arg

Met

85

Ser

val

Ala

Leu

Leu

Thr

Thr

Glu

Cys

Arg

Lys

Phe

70

AsSn

Leu

Thr

Pro

val

150

Ala

Gly

Gly

Lys

Cys
230

sSer

Ala

Ile
55

Thr

ser

Thr

val

Ser

135

Lys

Leu

Leu

Thr

val

215

Pro

Gly

Ala

Ala

40

Tyr

ITe

Leu

Gly

Ser

120

Ser

Asp

Thr

Tyr

G1n

200

Asp

Pro

Gly

Ser

25

Pro

Thr

sSer

Arg

Lys

Tyr

Ser

Ser

185

Thr

Lys

cys

Gly

10

Gly

Glu

Tyr

Arg

Ala

90

Asp

Ala

ser

Phe

Gly

Leu

Tyr

Arg

Pro

Page 72

Leu
Phe
Lys
Ala
ASp
75
Glu
Tyr
Ser
Thr
Pro
155
val
Ser
Ile

val

Ala
235

val
AsSn
Gly
Thr
60

Asn
Asp
Phe
Thr
Ser
140
Glu
His
Ser
Cys
Glu

220

Pro

Phe
Leu

45

Phe

Thr

ASp

Lys

125

Gly

Pro

Thr

val

Asn

205

Pro

Pro

Asn

30

Glu

Tyr

Lys

Ala

Tyr

110

Gly

Gly

va’l

Phe

val

190

val

Lys

Leu

Gly

15

Asp

Trp

Ala

AsSn

val

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Leu

Gly

Tyr

val

Glu

Ser

80

Tyr

Gly

Ser

Ala

val

160

Ala

val

His

Cys

Gly



Gly

Ile

Glu

His

Lys

Glu

Tyr

Leu

Trp

val

Asp

His

Pro

Pro

ser

ASp

Asn

290

val

Glu

Lys

Thr

Thr

370

Glu

Leu

Lys

Glu

Gly
450

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

<220>
<223>

<400>

Ser

Arg

Pro

275

Ala

val

Tyr

Thr

Leu

355

cys

Ser

Asp

Ser

Ala

435

Lys

73
451
PRT

val

Thr

260

Glu

LysS

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Arg

Leu

Phe
245
Pro
val
Thr
val
Cys
325
Ser
Pro

val

Gly

Trp

His

Leu

Glu

Lys

Lys

Leu

310

Lys

LyS

Ser

Lys

Gln

390

Gly

Gln

Asn

Phe

val

Phe

Pro

295

Thr

val

Ala

Arg

Gly

Pro

Ser

GIn

His

Artificial Sequence

h#32A1-T8H

73

Pro

Thr

Asn

280

Arg

val

Ser

Lys

Glu

360

Phe

Glu

Phe

Gly

Tyr
440

Pro

265

Trp

Glu

Leu

Asn

Gly

Glu

Tyr

Asn

Phe

Asn

425

Thr

Lys

val

Tyr

Glu

His

Lys

Gln

Met

Pro

Asn

Leu

410

val

Gln

Pro

val

val

Gln

Gln

315

Ala

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Lys

Lys

val

Asp

Tyr

300

Asp

Leu

Arg

Lys

Asp

380

LysS

Ser

Ser

Ser

Asp’

Asp

Trp

Pro

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu
445

Thr

val

270

val

Ser

Leu

Ala

Pro

350

Gln

Ala

Thr

Leu

ser

430

Ser

Leu
255

Ser

Thr

Asn

Pro

335

Gln

val

val

Pro

Thr

415

val

Leu

Met

val

TYr

val

Ser

Pro

400

val

Met

Ser

GTu val GIn Leu val Glu ser Gly Gly Gly Leu val Gin Pro Gly Gly

Page 73



Ser

Phe

Ala

Ser

65

Leu

Tyr

GlIn-

val

Ala

145

Ser

val

Pro

Lys

ASp

Gly

ITe

Glu

Leu

Met

Gln

50

Leu

Tyr

cys

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Arg

Asn

35

Ile

Glu

Leu

Ala

Thr

115

Pro

Gly

Asn

Glin,

Ser

195

Ser

Thr

Ser

Arg

Pro

Leu

20

Trp

Arg

Gly

Gln

100

Leu

Leu

cys

Ser

80

'_.l

Ser

Asn

His

val

Thr

260

Glu

Ser

val

Asn

Arg

Met

85

Ser

val

Ala

Leu

Leu

Thr

Thr

Phe

245

Pro

val

Ccys

Arg

Lys

val

70

Asn

Leu

Thr

Pro

val

150

Ala

Gly

Gly

Lys

Glu

Lys

Ala

Glin

Ser

Thr

val

Ser

135

Lys

Leu

Leu

Thr

val

215

Pro

Phe

val

Phe

Ala

Ala

40

Tyr

Ile

Leu

Gly

ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

Asn

10

Ser Gly

25

Pro Gly

Thr Tyr

ser Arg

Arg Ala
90

Gly Asp

Ser Ala

Lys ser

Tyr Phe

Ser Gly

=W
o9 (D
[V R

Thr Tyr

Lys Arg

Cys Pro

Pro Lys

250

Cys val
265

Phe

Lys

Ala

ASp

75

Glu

Tyr

Ser

“Thr

Pro
155

val

val

N P

UJ weed
(U 5]

val

Asn

Gly

Thr

60

Ash

Asp

Phe

Thr

ser

140

Glu

His

cys

Glu

220

Pro

Lys

val

Trp Tyr val Asp

Page 74

Phe

Leu

45

Phe

Ala

Thr

ASp

Pro

Thr

val

Asn

205

Pro

Glu

ASp

Asp

Asn
30
Glu
Tyr
Lys
Ala
Tyr
110
Gly
Gly
val
Phe
val
90
val
Lys
Leu
Thr
val

270

val

15

Asp

Trp

Ala

Asn

val

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Leu

Leu

255

Ser

Glu

Tyr

val

Glu

Ser

80

Tyr

Gly

Ser

Ala

val

160

Ala

val

His

cys

Gly

Met

His

val



His Asn
290

Arg val
Lys Glu
Glu Lys
‘Tyr Thr

Leu Thr
- 370

Trp Glu
val Leu
AsSp Lys
His Glu

Pro Gly
450

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

<220>
<223>

<400>

1

275

Ala

val

TYyr

Thr

Leu

355

Cys

Ser

ASD

Ser

Ala

435

Lys

74
451
PRT

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ser

Thr

val

Cys

325

Ser

Pro

val

Gly

His

Lys

Leu

310

Lys

Lys

Ser

Lys

Glin

390

Gly

GIn

Asn

Pro

295

Thr

val

Ala

Arg

Gly

Pro

Ser

Glin

His

Artificial Sequence

h#32A1-T9H

74

Glu val GIn Leu gaW Glu Sser

Ser Leu Arg Leu Ser Cys Ala
20

pPhe Met Asn Trp val Arg Gln
35 '

280

Arg
val
Ser
Lys
Glu
360
Phe
Glu
Phe

Gly

TYyr
440

Gly
Ala

Ala
40

285

Glu GTU Gln Tyr Asn Ser Thr Tyr
300

Leu His GIn Asp Trp Leu Asn Gly
315 320

Asn Lys Ala Leu Pro Ala Pro Ile
330 335

Gly GIn Pro Arg Glu Pro GIn val
345 350

Glu Met Thr Lys Asn GIn val Ser
365

Tyr Pro Ser Asp Ile Ala val Glu
380

Asn Asn Tyr Lys Thr Thr Pro Pro
395 400

Phe Leu Tyr Ser Lys Leu Thr val
410 415

Asn val Phe ser Cys Ser val Met
425 430

Thr GIn Lys Ser Leu Ser Leu Ser
445

Gly Gly Leu val G¢In Pro Gly Gly
10 15

ser Gly Phe Asn Phe Asn Asp Tyr
25 30

Pro Gly Lys Gly Leu Glu Trp val
45

Page 75



Ala

Ser

65

Leu

Tyr

Gln

val

Ala

145

Ser

val

Pro

LyS

Gly

Ile

Glu

His

305

GIn

50

Leu

Tyr

cys

Gly

Phe

130

Leu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

ASp

AsSn

290

val

Ile

Glu

Leu

Ala

Thr

115

Pro

Gly

Asn

Gln

Ser

195

Ser

Thr

Ser

Arg

Pro

275

Ala

val

Arg

Gly

Glin

Arg

Leu

Leu

Cys

Ser

Ser

180

Ser

Asn

His

val

Thr

260

Glu

Lys

ser

Asn

Arg

Met

85

Ser

val

Ala

Leu

Leu

Thr

Thr

Phe

245

Pro

val

Thr

va'l

Lys

Phe

70

Ser

Leu

Thr

Pro

val

150

Ala

Gly

Gly

Lys

Ccys

230

Leu

Glu

Lys

Lys

Leu
310

Ile

55

Thr

Ser

Thr

val

Ser

135

Lys

Leu

Leu

Thr

val

215

Pro

Phe

val

Phe

Pro

295

Thr

TYyr

Ile

Leu

Gly

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

AsSp

Pro

Pro

Thr

Asn

280

Arg

val

Thr

Ser

Arg

Lys

Tyr

sSer

Ser

185

Thr

Lys

Cys

Pro

Cys

265

Trp

Glu

Leu

Tyr

Arg

Ala

90

Asp

Ala

Ser

Phe

Gly

Leu

Tyr

Arg

Pro

Lys

val

Tyr

Glu

His

Page 76

Ala

ASp

75

Glu

Tyr

Ser

Thr

Pro

155

val

Ser

Tle

val

Ala

235

Pro

val

val

Gln

Glin
315

Thr

60

Asn

ASp

Phe

Thr

Ser

140

Glu

His

ser

Cys

Glu

220

Pro

Lys

val

Asp

Tyr

300

Asp

Phe

Ala

Thr

Asp

Lys

Gly

Pro

Thr

val

Asn

205

Pro

Glu

ASp

Asp

Gly

Asn

Trp

Tyr

LysS

Ala

Tyr

110

Gly

Gly

val

Phe

val

190

val

Lys

Leu

Thr

val

270

val

Ser

Leu

Ala

Asn

val

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Leu

Leu

255

Ser

Glu

Thr

Asn

Glu
Ser
80

Tyr
a1y
Ser
Ala
val
160
Ala
val
His
Cys
Gly
Met
His
val

Tyr

Gly



Lys

Glu

Tyr

Leu

AsSp

His.

Pro

Glu

Lys

Thr

Thr

370

Glu

Leu

Lys

Glu

Gly
450

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

<220>
<223>

<400>

Tyr

Thr

Leu

355

cys

Ser

ASP

sSer

Ala

435

Lys

75
451
PRT

Lys

Ile

340

Pro

Leu

Asn

ser

“Arg

Leu

cys
325
Ser
Pro

val

Gly

Trp

His

Lys

LYS

ser

Lys

Gln
390

Gly

Gln

Asn

val ser
Ala Lys
Arg Glu

360
Gly Phe
Pro Glu
Ser pPhe
GIn Gly

His Tyr
440

Artificial Sequence

h#32A1-T10H

75

GTu val GlIn

1

Ser

Phe

Ala

ser

65

Leu

Leu

Met

Gln

50

Leu

Tyr

Arg

Asn

35

Ile

Glu

Leu

Leu

Leu
20

val
5

Ser

Trp val

Arg

Asn

Gly Arg

Gin

Met

Glu

Cys

Arg

Lys

vall

70

Asn

Ser Gly

Ala Ala

Gln Ala
40

Ile Tyr
55

Thr Ile

Ser Leu

Asn

Tyr

Asn

Phe

Asn

425

Thr

Gly’

Ser

25

Pro

Thr

Ser

Arg

Met

Pro

Asn

Leu

410

val

GTn

Gly

10

Gly

Glu

Tyr

Arg

Ala

Pro

Thr

Ser

Tyr

395

Tyr

Phe

Lys

Leu

Phe

Lys

Ala

ASp
75

Leu

Arg

Lys

Asp

380

Lys

sSer

Ser

Ser

val

Asn

Gly

Thr

60

Asn

Ala Glu Asp

Page 77

Pro

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu
445

Gln

Phe

Thr

Ala

Pro

350

Gln

Ala

Thr

Leu

Ser

430

Ser

Pro

Asn

30

Glu

Tyr

Lys

Ala

Pro

335

Gin

val

val

Pro

Thr

415

val

Leu

Gly

15

Asp

Trp

Ala

Asn

val

Ile

val

Ser

Glu

Pro

400

val

Met

Ser

Gly

Tyr

val

ser
80

Tyr



Tyr

Gln

val

Ala

145

Ser

val

Pro

Lys

Asp

Gly

Ile

Glu

His

Lys

Glu

TYyr

cys

Gly

Phe

130

Leu

Trp

Leu

ser

Pro

210

Lys

Pro.

Ser

ASp

Asn

290

val

Glu

Lys

Thr

Ala

Thr

115

Pro

Gly

Asn

Gln

Ser

185

Ser

Thr

Ser

Arg

Pro

275

Ala

val

Tyr

Thr

Leu

Leu

Cys

Ser

Ser

180

Ser

Asn

His

val

Thr

260

Glu

Lys

Ser

LysS

Ile

340

Pro

85

ser

val

Ala

Leu

Gly

Ser

Leu

Thr

Thr

Phe

245

Pro

val

Thr

val

Cys

Ser

Pro

lLeu

Thr

Pro

val

150

Ala

Gly

Gly

Lys

Glu

Lys

Lys

Leu

310

Lys

Lys

Ser

Thr
vail
Ser
135
LYyS
Leu
Leu
Thr
val
215
Pro
Phe
val
Phe
Pro
295
Thr
val

Ala

Arg

Gly

Ser

120

Ser

Asp

Thr

Tyr

Gln

200

Asp

Pro

Pro

Thr

AsSn

280

Arg

val

Ser

Lys

Glu

Lys

Tyr

ser

Ser

185

Thr

Lys

cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Gly

Glu

90

Asp

Ala

Ser

Phe

Gly

Leu

Tyr

Arg

Pro

Tyr

Glu

His

330

Glin

Tyr

Ser

Thr

Pro

155

val

sSer

Ile

val

Ala

Pro

val

val

Gln

Gln

315

Ala

Pro

Phe
Thr
Ser
140

Glu

Ser
Cys
Glu
220
Pro
Lys
val
ASp
Tyr
300
AsSp

Leu

Arg

Met Thr Lys

Page 78

Asp

Lys

125

Gly

Pro

Thr

val

Asn

205

Pro

Glu

ASp

ASp

Trp

Pro

Glu

Asnh

Tyr

Gly,

Gly
val
Phe
val
190
val
Lys
Leu
Thr
val
270
val
Ser
Leu
Ala
Pro

350

Gln

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Asn

Ser

Leu

Leu

255

Ser

Glu

Thr

Asn

Pro

335

Gln

val

Gly
Ser
Ala
val
160

Ala

val

cys

Gly

MeT

His*

val

Tyr

val

ser



Leu Thr
370

val Leu

ASp Lys

Pro Gly
450

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

<220>
<223>

<400>

355

cys

Ser

ASD

Ser

Ala

435

Lys

76
451
PRT

Leu

Asn

Ser

Arg

Leu

val

Gly

ASp

405

Trp

His

Lys

Glin

390

Gly

Gln

Asn

Gly

Pro

Ser

GlIn

His

Artificial Seguence

h#32A1-T11H

76

Glu val GIn Leu

1

Ser Leu

Phe Met

Ala GIn

50

Ser Leu
65
Leu Tyr

Tyr Cys

Gln Gly

Arg

Asn

35

Ile

Glu

Leu

Ala

Thr
115

Leu

20

Trp

Arg

Gly

Gln

val

5

Ser

val

Asn

Arg

Met
85

Ser

val

Glu

Cys

Arg

Lys

phe

70

ser

Leu

Thr

Ser

Ala

Gin

Ile

55

Thr

Ser

Thr

val

360

Phe

Glu

Phe

Gly

Tyr
440

Gly

Ala

Ala

40

Tyr

Ile

Leu

Gly

Ser
120

wr
Asn
Phe
Asn

425

Thr

Gly
Ser
25

Pro

Thr

Ser

Pro Ser

Asn Tyr
395

Leu Tyr
410

val phe

GIn Lys

Gly Leu
10

Gly Phe

Glu Lys

Tyr Ala

Arg Asp
75

Ala Glu
90

Asp Tyr

Ala ser

Page 79

Asp

Lys

Ser

Ser

Ser

val

Asn

Gly

Thr

60

Asn

Asp

Phe

Thr

365

Ile

Thr

Lys

cys

Leu
445

GIn

Phe

Leu

45

Phe

Ala

Thr

Asp

Lys

Ala

Thr

Leu

Ser

430

Ser

Pro

Asn

30

Glu

Tyr

Lys

Ala

Tyr

110

Gly

val

Pro

Thr

415

val

Leu

Gly

15

ASp

Trp

Ala

AsSn

val

95

Trp

Pro

Glu
Pro
400
val

Met

Ser

Gly
Tyr
val
Glu
Ser
80

Tyr

Gly

sSer



val

Ala

145

ser

val

Pro

LYS

Lys

Glu

Tyr

Leu

Phe

130

lLeu

Trp

Leu

Ser

Pro

210

Lys

Pro

Ser

Asp

Asn

290

val

Glu

Lys

Thr

Thr

370

Glu

Pro

Gly

Asn

Glin

Ser

195

ser

Thr

ser

Arg

Pro

275

Ala

val

Tyr

Thr

Leu

355

Cys

Ser

Leu

Cys

Ser

ser

180

Ser

Asn

His

val

Thr

260

Glu

Lys

Ser

Lys

Ile

340

Pro

Leu

Asn

Ala

Leu

Gly

Ser

Leu

Thr

Thr

Phe

245

Pro

val

Thr

val

cys

325

Ser

Pro

val

Gly

Pro
val
150
Ala

Gly

Gly

Glu
Lys
Lys
Leu
310
Lys
Lys
Ser

LYyS

Gln
390

Ser

135

Lys

Leu

Leu

Thr

val

215

Pro

Phe

val

Phe

Pro

295

Thr

val

Ala

Arg

Gly

Pro

Ser
Asp
Thr
Tyr
Gln
200
Asp
Pro
Pro
Thr
Ash
280
Arg
val
Ser
Lys
Glu
360

Phe

Glu

Lys

Tyr

Ser

Ser

185

Thr

Lys

cys

Pro

Cys

Trp

Glu

Leu

Asn

Gly

Glu

Tyr

Asn

Ser

Phe

Gly

Leu

Tyr

Arg

Pro

Lys

250

val

Tyr

Glu

His

Lys

Gln

Met

Pro

Ash

page 80

Thr

Pro

155

val

Ser

val

Ala

Pro

val

val

GIn

GIn

315

Ala

Pro

Thr

Ser

TYyr
395

Ser

140

Glu

His

ser

Cys

Glu

220

Pro

Lys

>Va1

Asp

Tyr.

Asp

Leu

Arg

Lys

Gly

Pro

Thr

val

Asn

205

Pro

Glu

Asp

Asp

Gly

Asn

Trp

Pro

Glu

Asn

365

Thr

Gly

val

Phe

val

190

val

Lys

Leu

Thr

val

270

val

Ser

Leu

Ala

Pro

350

Gln

Ala

Thr

Thr

Thr

Pro

175

Thr

Asn

Ser

Leu

Leu

255

Ser

Glu

Thr

Asn

Pro

335

Gln

val

val-

Pro

Ala
val
160

Ala

val

Cys

Gly

Met

His

val

Tyr

val

Pro
400



val Leu Asp Ser Asp Gly Ser Phe
405

Asp Lys Ser

His Glu Ala

435

Pro Gly Lys

450

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

<220>
<223>

<400>

1

Ser
Phe
Ala
ser
65

Leu
Tyr
Gln
“
Ala

145

ser

Leu

Met

Gin

50

Leu

Tyr

cys

Gly

Phe

130

Leu

Trp

77
451
PRT

Arg Trp Gin Gln Gly

420

Leu His Asn His Tyr

Artificial Sequence

h#32A1-T12H

77

Arg
Asn

35

Ile

Leu

Ala

Thr

115

Pro

Gly

Asn

Leu

20

Trp

Arg

Gly

Gln

Leu

Cys

ser

.GTu val GIn Leu gaW

Ser
val
Asn
Arg
Met
85

Ser

val

Ala

Leu

Gly

Glu

Cys

Arg

Lys

val

70

ser

Leu

Thr

Pro

val

150

Ala

Ser

Ala

Gln

Ile

55

Thr

Ser

Thr

val

Ser

135

Lys

Leu

440

Gly

Ala

Ala

40

Tyr

ITe

Leu

Gly

ser

120

Ser

ASp

Thr

Phe
ASn

425

Thr

Gly

Ser

25

Pro

Thr

Ser

Arg

Lys

Tyr

Ser

Leu Tyr Ser Lys

410

val Phe Ser Cys

Gin Lys Ser Leu

Gly Leu
10

Gly Phe

Gly Lys

Tyr Ala

Arg Asp
75

Ala Glu
90

Asp Tyr

Ala Ser

Ser Thr

Phe Pro

155

Gly val
Page 81

val
AsSn
Gly
Thr
60

Asn
Asp
Phe
Thr
Ser
140

Glu

His

445

Gln

Phe

Leu

45

Phe

Ala

Thr

AsSp

Lys

125

Pro

Thr

Leu
Ser

430

Ser

Pro

Asn

30

Glu

Tyr

Lys

Ala

Tyr

110

Gly

Gly

val

Phe

Thr
415

val

Leu

Gly

15

Asp

Trp

Ala

Asn

val

95

Trp

‘Pro

Thr

Thr

Pro

val

Met

Ser

Gly

Tyr

val

Glu

Ser

80

TY"r

Gly

Ser

Ala

val

160

Ala



val

Pro

Lys

Ile

Glu

His

Tyr

Leu

Trp

385

val

ASD

His

Leu

Ser

Pro

210

Lys

Pro

Ser

ASp

Asn

290

val

Glu

Lys

Thr

Thr

370

Glu

Leu

Lys

Glu

Gln
Ser
195
Ser
Thr
Ser
Arg
Pro
275
Ala
val
Tyr
Thr
Leu
355
Cys
Ser
Asp

Ser

Ala

Ser

180

Ser

Asn

His

val

Thr

260

Glu

Lys

Ser

Lys

Leu

Asn

ser

Arg

Leu

165

Ser

Leu

Thr

Thr

Phe

245

Pro

val

Thr

val

Cys

325

Pro

val

Gly

Gly

Gly

Lys

230

Leu

Glu

Lys

Lys

Leu

310

Lys

ser

Lys

Gln

350

Gly

Gln

Asn

Leu

Thr

val

215

Pro

Phe

val

Phe

Pro

295

Thr

val

Ala

Arg

Gly

Pro

Ser

Gln

His

Tyr

Glin

200

Asp

Pro

Pro

Thr

ASH

280

Arg

val

Ser

Lys

Glu

360

Phe

Glu

Phe

Gly

Tyr

ser

185

Thr

LYS

Cys

Pro

Cys

265

Trp

Glu

Leu

Asn

Tyr

Asn

Phe

Asn

425

Thr

170

Leu Ser Ser
Tyr Ile Cys
Arg val Glu

220
Pro Ala Pro
Lys Pro Lys
val val val
Tyr val Asp
Glu GIn Tyr
His GWn‘ASp

315

Lys Ala Leu

Met Thr Lys

Pro Ser Asp
380

Asn Tyr Lys

Leu Tyr Ser
410

val Phe ser

GIn Lys Ser
Page 82

val

Asn

205

Pro

Glu

Asp

Asp

Gly

Asn

Trp

Pro

Glu

Asn

365

Ile

Thr

Lys

cys

Leu

val

190

val

Lys

Leu

Thr

val

270

val

Ser

Leu

Ala

Pro

Gln

Ala

Thr

Leu

ser

430

Ser

175

Thr

Asn

ser

Leu

Leu

255

Ser

Glu

Thr

AsSn

Pro

335

Gln

val

val

Pro

Thr

415

val

Leu

val

His

Cys

His

val

Tyr

val

Ser

Glu

Pro

400

val

Met

Ser



435

Pro Gly Lys
450

<210> 78

<211> 218
<212> PRT
<213>

<220>
<223>

<400> 78

h#32A1-T7L

Asp Ile val Met Thr

1

Glu Arg Ala
Gly Tyr Ser

Lys Leu Leu
50

Arg Phe Ser
65

Ser Leu Gin
Lys Ser Pro
Thr val Ala
115
Leu Lys Ser
Pro Arg Glu
145
Gly Asn Ser

Tyr Ser Leu

His Lys val
195

Thr

20

Phe

Ile

Gly

Ala

Trp

Ala

Gly

Ala

Gin

Ser

180

TYr

5

Ile

Ile

Tyr

Ser

Glu

85

Thr

Pro

Thr

Lys

Glu

165

Ser

Ala

Gln

Ser

His

Arg

Gly

70

ASD

Phe

Ser

Ala

val

150

Ser

Thr

Cys

Artificial Sequence

Ser

Cys

Trp

Ala

55

Ser

val

Gly

val

Ser

135

Gln

val

Leu

Glu

440

Pro

Arg

Tyr

40

Ser

Gly

Ala

Gly

Phe

120

val

Trp

Thr

Thr

val
200

ASp

Ala

25

Gln

Asn

Thr

val

val

Lys

Glu

Leu

185

Thr

Ser Leu
10

Ser Gln

Gln Lys

Leu Ala

Asp Phe

75

Tyr Tyr
90

Thr Lys

Phe Pro

Cys Leu

val Asp

GlIn Asp
170

Ser Lys

His Gln

Page 83

Ala

Ser

Pro

Ser

60

Thr

Cys

val

Pro

Leu

140

Asn

Ser

Ala

Gly

445

val
val
Gly
45

Gly
Leu
Gln
Glu
Ser
125
Asn
Ala
Lys

Asp

Leu
205

Ser

Thr

30

Gln

val

Thr

Gln

Ile

110

Asp

Asn

Leu

Asp

TYyr

190

Ser

Leu

15

Ile

Pro

Pro

Ile

Ser

95

Lys

Glu

Phe

Gln

Ser

175

Glu

Ser

Gly
Ser

Pro

ser
80

Arg
Arg
Gln
Tyr
Ser
160

Thr

pPro



val Thr Lys Ser Phe Asn Arg Gly Glu Cys

210

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

<220>
<223>

<400>

79
218
PRT

215

Artificial Sequence

h#32A1-T8L

79

Asp Ile val Met Thr

1

Glu

Gly

Arg

Arg

65

Ser

Lys

Thr

Leu

Pro

145

Gly

TYr

His

va’l

Arg

TYyr

Leu

50

Phe

Leu

Ser

val

Lys

Arg

Asn

sSer

Lys

Thr

Ala

Ser

35

Leu

Ser

Gln

Pro

Ala

115

Ser

Glu

Ser

Leu

val

195

Lys

Thr

20

Phe

Ile

Gly

Ala

Trp

Ala

Gly

Ala

Gln

Ser

180

TYr

Ser

5

Ile
Ile
Tyr
ser
Glu
85

Thr
Pro

Thr

Lys

Ser
Ala

Phe

Gln

Asn

His

Arg

Gly

70

ASp

Phe

Ser

Ala

val

150

Ser

Thr

Cys

Asn

ser

Cys

Trp

Ala

55

sSer

val

Gly

val

Ser

135

Gln

val

Leu

Glu

Arg

Pro

Arg

Tyr

Ser

Gly

Trp

Thr

Thr

val

200

Gly

AsSp
Ala
25

Gln
Asn
THr

val

val
Lys
Glu
Leu
185

Thr

Glu

Ser Leu
10
Ser Gln

Gln Lys

Leu Ala

Asp Phe

75

Tyr Tyr

90

Thr Lys

Phe Pro

Cys Leu

val Asp

GIn Asp

Ser Lys

His Gln

Cys
Page 84

Ala

Ser

Pro

Ser

60

Thr

Cys

val

Pro

Leu

140

Asn

Ser

Ala

Gly

val

val

Gly

45

Gly

Leu

Gln

Glu

Ser

125

Asn

Ala

Lys

Asp

Leu
205

Ser

Thr

30

Gln

val

Thr

Gln

Ile

110

Asp

Asn

Leu

ASp

Tyr

190

Ser

Leu

15

Ile

Pro

Pro

Ile

Ser

95

Lys

Glu

Phe

Gln

Ser

175

Glu

Ser

Gly

Ser

Pro

Ser
80
Arg

Arg

Tyr

Ser

160

Thr

Lys

Pro



210

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

<220>
<223>

<400>

80
218
PRT

215

Artificial Sequence

h#32A1-T9L

80

Asp Ile val Met Thr
1 5

Glu

Gly

LyS

Arg

65

ser

Lys

Thr

Leu

Pro

145

Gly

Tyr

His

val

Arg

Tyr

Leu

50

Phe

Leu

Ser

val

Arg

Asn

Ser

Lys

Thr
210

Ala

Ser

35

Leu

Ser

Glin

Pro

Ala

115

ser

Glu

Ser

Ley

val

195

Lys

Thr

20

Phe

Ile

Gly

Ala

Trp

Ala

Gly

Ala

Gln

Ser

180

Tyr

Ser

Ite

Ile

Tyr

Ser

Glu

85

Thr

Pro

Thr

Lys

Glu

165

Ser

Ala

Phe

Gln

Asn

His

Arg

Gly

70

Asp

Phe

sSer

Ala

val

150

Ser

Thr

Cys

Asn

Ser

Cys

Trp

Ala

55

Ser

val

Gly

val

Ser

135

GIn

val

Leu

Glu

Pro

ATg

Tyr

40

Ser

Gly

Ala

Gly

Phe

120

val

Trp

Thr

Thr

val

200

Gly

ASp

Ala

25

Glin

Asn

Thr

val

Gly

Ile

val

Lys

Glu

Leu

185

Thr

Glu

Ser Leu
10

Ser Gin
GIn Lys
Leu Ala
Asp Phe

75

Tyr Phe

90

Thr Lys

Phe Pro

Cys Leu

val Asp

Gln Asp

170

Ser Lys

His Gln

cys

page 85

Ala

Ser

Pro

Ser

60

Thr

Cys

val

Pro.

Leu
140
Asn
Ser

Ala

Gly

val

va'l

Gly

45

Gly

Leu

Gln

Glu

Ser

125

Asn

Ala

Lys

Asp

Leu
205

Ser

Thr

30

Gln

vai

Thr

Gln

Ile

110

Asp

Asn

Leu

ASp

Tyr

190

Ser

Leu
15

TTe
Pro
Pro
Ile
Ser
95

Lys
Glu
Phe
Gln
ser
175

Glu

Ser

Gly

Ser

Pro

ser

80

Arg

Arg

GlIn

Tyr

Ser

160

Thr

Lys

Pro



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

<220>
<223>

<400>

81
218
PRT

h#32A1-T10L

81

Asp Ile val Met Thr

1

Glu Arg

Gly Tyr

Lys Leu
50

Arg pPhe

65

Ser Leu

Lys Ser

Thr val

Leu

Pro Arg

145

Gly Asn

Tyr Ser

His Lys

val Thr

210

<210>

Ala
Ser
35

Leu
Ser
Gln

Pro

Ala
115

w
(]
-

Glu

Ser

Leu

val

195

Lys

82

Thr

20

Phe

Ile

Gly

Ala

Trp

Ala

Gly

Ala

Gln

Ser

180

Tyr

Ser

5

ITe

Ile

Tyr

Ser

Glu

85

Thr

Pro

Thr

Lys

Glu

165

Ser

Ala

Phe

Gln

Asn

His

Arg

Gly

70

Asp

Phe

Ser

Ala

val

150

Ser

Thr

Cys

Asn

Artificial Sequence

Ser
Cys
Trp
Ala
55

Ser
va'l
Ala
val
Ser
135
GIn
val
Leu

Glu

Arg

Pro

Arg

Tyr

40

Ser

Gly

Ala

Gly

Phe

120

val

Trp

Thr

Thr

val
200

ASp
Ala
25

Gln
Asn

Thr

val

val
Lys
Glu
Leu
185

Thr

Glu

Ser

10

Ser

Gln

Leu

Asp

Tyr

90

Thr

Phe

Cys

val

Gln

170

Ser

His

cys

Page 86

Leu

Gln

LYys

Ala

Phe

75

Tyr

Lys

Asp

Lys

Gln

Ala

Ser

Pro

Ser

60

Thr

Cys

val

Pro

AsSn

Ser

Ala

Gly

val

val

Gly

45

Gly

Leu

Gin

Glu

Ser

Thr

30

Gln

val

Thr

Gln

Ile

- 110

Ser

125

Asn

Ala

Lys

Asp

Leu
205

Asp

Asn

Leu

ASp

Tyr

190

ser

Leu

15

Ile

Pro

Pro

Ile

Ser

95

Lys

Glu

Phe

Gln

Ser

175

Glu

Ser

Gly

Ser

Pro

Ala

Ser

80

Arg

Arg

Tyr

ser

160

Thr

Lys

Pro



<211>
<212>
<213>

<220>
<223>
<400>
1

Glu Arg

Gly Tyr

Arg Leu
50

Arg Phe
65

Ser Leu
Lys Ser
Thr val
Leu Lys
Pro Arg
145

Gly Asn
Tyr Ser
His Lys
val Thr

210

<210>
<211>
<212>

218
PRT

Aartificial Sequence

h#32A1-T11L

82

Ala

Ser

35

Leu

Ser

Gln

Pro

Ala

115

Ser

Glu

Ser

Leu

val

195

Lys

83
218
PRT

Thr

20

Phe

Ile

Gly

Ala

Gly

Ala

Glin

ser

180

Tyr

Ser

Asp Ile val Met ghr

Ile

Ile

Tyr

Ser

Glu

85

Thr

Pro

Thr

Lys

Glu

165

Ser

Ala

Phe

Gln

Ser

His

Arg

Gly

70

ASp

Phe

ser

Ala

val

150

Ser

Thr

Cys

Asn

Ser

Cys

Trp

Ala

55

Ser

val

Gly

val

sSer

135

GIn

val

Leu

Glu

Arg

Pro

Arg

Tyr

40

Ser

Gly

Gly

Phe
120

val

Trp

Thr

Thr

val

200

Gly

Asp

Ala

25

Gln

ASh

Thr

va’l

val

Lys

Glu

Leu

185

Thr

Glu

Ser

10

Ser

Gln

Leu

Asp

Tyr

90

Thr

Phe

cys

val

Gln

170

Ser

His

Page 87

Leu
Gln
Lys
Ala
Phe
75

Tyr
Lys

Pro

Leu

Ala

Ser

Pro

Ser

60

Thr

Cys

val

Pro

Leu

© 140

Lys

Gln

Asn

Ser

Ala

Gly

val
val
Gly
45

Gly
Leu
Gln
Glu
Ser
125
ASh
Ala
Lys

Asp

Leu
205

ser

Thr

30

Gln

val

Thr

Gln

Ile

110

Asp

Asn

Leu

Asp

Tyr

190

Ser

Leu

15

Ile

Pro

Pro

Ile

Ser
95

Lys

Glu

Phe

Glin

Ser

175

Glu

Ser

Gly

Ser

Pro

Ala

Ser

80

Arg

Arg

Tyr

Ser

160

Thr

LYS

Pro



<213>

<220>
<223>

<400>

artificial Sequence

h#32A1-T12L

83

Asp Ile val Met Thr
1 5

Glu
Gly
Lys
Arg
65
Ser
Lys
Thr
Leu
Pro
145

Gly

Tyt

val

Arg

Tyr

Leu

50

Phe

Leu

Ser

val

Arg

Asn

ser

Lys \

Thr
210

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

Ala
Ser
35

Leu
Ser
GlIn
Pro
Ala
115
ser
Glu

Ser

Leu

84
218
PRT

Thr
20

Phe
Ie

Gly

Ala

G]y
Ala
GIn
Ser
180

Tyr

Ser

Ile

Ile

Tyr

Ser

Glu

85

Thr

Pro

Thr

Lys

Glu

165

Ser

Ala

Phe

Gin

Ser

His

Arg

Gly

70

Asp

Phe

Ser

Ala

val

150

Ser

Thr

cys

Asn

Ser

Cys

Trp

Ala

55

Ser

val

Gly

val

Ser

135

G1n

val

Leu

Glu

Arg
215

Artificial sequence

Pro
Arg
Tyr
40

Ser

Gly

Gly

Phe

120

val

Trp

Thr

Thr

val

200

Gly

Asp

Ala

25

Gln

Asn

Thr

val

val

Lys

Glu

Leu

185

Thr

Glu

Ser Leu
10

Ser Gln

Gin Lys

Leu Ala

Asp Phe

75

Tyr Phe
90
Thr Lys

Phe Pro

Cys Leu

<
[o3]
fa— |
-
vty
1o

Gln Asp
170
Ser Lys

His Gln

cys

Page 88

Ala

Ser

Pro

Ser

60

Thr

Cys

val

Pro

Leu

140

Asn

Ser

Ala

Gly

val

val

Gly

45

Gly

Leu

Ser
125

Asn

Lys

Asp

Leu
205

Ser

Thr

30

Gln

val

Thr

Ile

110

Asp

Asn

Leu

Asp

Tyr

Ser

Leu

15

Ile

Pro

Pro

Ile

Ser

95

Lys

Glu

Phe

Ser
175

Glu

Ser

Gly

Ser

Pro

Ala

Ser

80

Arg

Arg

Gln

Lys

Pro



<220>
<223>

<400>

h#32A1-T13L

84

Asp Ile val Met Thr Gln

1

Glu
Gly
Lys
Arg
65

Ser
LysS
Thr
Leu
Pro
145
Gly
Tyr
His

val

Arg

Tyr

Leu

50

Phe

Leu

Ser

val

Lys

Arg

Asn

Ser

Lys

Thr
210

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

<220>
<223>

Ala

Ser

35

Leu
Ser
G1In
Pro
Ala
115
Ser
Glu
Ser
Leu
val
195

Lys

85
218
PRT

Thr
20

Phe

Ile

Gly

Ala

Trp

100

Ala

Gly

Ala

Gln

Ser

180

Tyr

Ser

5

Ile

Ile

Tyr

Ser

Glu

85

Thr

Pro

Thr

LyS

Glu

165

Ser

Ala

Phe

Ser

His

Arg

Gly

70

Asp

Phe

Ser

Ala

val

150

ser

Thr

Cys

ASn

Ser
Cys
Trp
Ala
55

Ser
val
Ala
val
Ser
135
Gln
val

Leu

Glu

215

artificial Sequence

h#32A1-T14L

Pro

Arg

Tyr

40

ser

Gly

Ala

Gly

Phe

120

val

Trp

Thr

Thr

val

200

Gly

Asp

Ala

25

Gln

Asn

Thr

val

val

Lys

Glu

Leu

185

Thr

Glu

Ser
10

Ser
GIn
Leu
Asp
Tyr
90

Thr
Phe
Cys
val
Glin
170
Ser

His

Cys

Page 89

Leu

Gln

LLys

Ala

Phe
75

Tyr

Lys

Pro

Leu

ASp

Lys

Gln

Ala

Ser

Pro

Ser

60

Thr

Cys

val

Pro

Leu

140

Asn

Ser

Ala

Gly

val

val

Gly

45

Gly

Leu

Gln

Glu

Ser

125

Asn

Ala

Lys

ASp

Leu
205

Ser
Thr
30

GIn
val
Thr
Gln
Ile
110
ASp
Asn
Leu
ASp
Tyr
190

Ser

Leu
15

Ile
Pro
Pro
Ile
Ser
95

Lys
Glu
Phe
GIn
ser
175

Glu

Ser

Gly
Ser
Pro
Ala
Ser
80

Arg
Arg
Gln
Tyr
Ser
160
fhr
Lys

Pro



<400>

Asp Ile
1

Glu Arg
Gly Tyr
Arg Leu
50
Arg Phe
65
Ser Leu
Lys Ser
Thr val
Leu Lys
Pro Arg
145

Gly Asi

Ut
e}

Tyr Ser
His Lys

val Thr
210

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

<220>
<223>

<400>

85

val

Ala

Ser

35

Leu

Ser

Gln

Pro

Ala

115

Ser

Glu

Ser

Leu

val

195

Lys

86
218 .
PRT

Met

Thr

20

Phe

Ile

Gly

Ala

Gly

Ala

Gln

Ser

180

Tyr

Ser

Thr

Ile

Ile

Tyr

Ser

Glu

85

Thr

Pro

Thr

Lys

Glu s

165

Ser

Ala

Phe

Gln

Asn

His

Arg

Gly

70

Asp

Phe

Ser

Ala

val

150

Thr

Cys

Asn

Ser

Cys

Trp

Ala

55

ser

val

Gly

val

ser

135

Gln

val

Leu

Glu

A‘l"g

Artificial Sequence

h#32A1-T15L

86

Pro

Arg

Tyr

40

Ser

Gly

Ala

Gly

Phe

120

val

Trp

Thr

Thr

val

200

Gly

Asp

Ala
25

Gln
Asn
Thr
val
Gly
Ile
val
Lys
Glu
Leu
185

Thr

Glu

Ser

10

Ser

Gln

Leu

Asp

Tyr

90

Thr

Phe

Cys

val

Gln

170

Ser

His

Cys

Page 90

Leu

Gln

Lys

Ala

Phe

75

Phe

Lys

Pro

Leu

ASp

Lys

Gln

Ala
Ser
Pro
Ser
60

Thr
Cys
val
Pro
Leu
140
AsSn
Ser
Ala

Gly

val

val

Gly

45

Gly

Leu

Gln

Glu

ser

125

Asn

Ala

Lys

Asp

Ley
205

Ser
Thr
30

GIn
val
Thr
Gln
Ile
110
Asp
Asn
Leu
Asp
Tyr
190

Ser

Leu

15

Ile

Pro

Pro

Ile

Ser

95

Lys

Glu

Phe

Gln

Ser

175

Glu

Ser

Gly
Ser
Pro
Ala
Ser
80

Arg
Arg
Gln
Tyr
ser
160
Thr

Lys -

Pro



Asp Ile
1

Glu Arg
Gly Tyr

Arg Leu
50

Arg Phe
65

Sser Leu
Lys ser
Thr val
Leu Lys

Pro Arg
145

Gly Asn
Tyr Ser
His Lys

val Thr
210

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

<220>
<223>

<400>

val

Ala

Ser

35

Leu

Ser

Glin

Pro

Ala

115

Ser

Glu

Ser

Leu

val

195

Lys

87
218
PRT

Met
Thr
20

Phe
Ile
Gly
Ala
Trp
Ala
Gly
Ala
GIn
Ser
180

Tyr

Ser

Thr

Ile

Ile

Tyr

Ser

Glu

85

Thr

Pro

Thr

Lys

Glu

165

Ser

Ala

Phe

G1n
Asn
His
Arg
Gly
70

Asp
Phe
Ser
Ala
va’l
150
Ser
Thr

Cys

Asn

ser

Cys

Trp

Ala

55

Ser

val

Ala

val

ser

135

Gln

val

Leu

Artificial Sequence

h#32A1-T16L

87

Pro

Arg

TYyr

Ser

Gly

Ala

Gly

Phe

Asp

Ala

25

Gln

Asn

Thr

val

120

val

Trp

Thr

Thr

val

200

Gly

val

Lys

Glu

Leu

185

Thr

Glu

ser

10

Ser

Glin

Leu

Asp

Tyr

90

Thr

Phe

Cys+

val

GlIn
170

Ser

His

Cys

Leu

GIn

Lys

Ala

Phe

75

Tyr

LYys

Pro

teu

ASp

Lys

GIn

Ala

ser

Pro

Ser

60

Thr

Cys

val

Pro

L.eu

140

Asn

ser

Ala

Gly

val

val

Gly

45

Gly

Leu

GlIn

Glu

Ser

125

Asn

Ala

Lys

Asp

Leu
205

Ser

Thr

30

GIn

val

Thr

Gln

Ile

110

Asp

Asn

Leu

Asp

Tyr

190

ser

Leu
15

Ile
Pro
Pro
Ile
Ser
95

Lys
Glu
Phe
Gin
Ser
175

Glu

Ser

Gly

ser

Pro

Ser
80

Arg

Arg

Tyr

Ser

160

Thr

Lys

Pro

Asp Ile val Met Thr Gln Ser Pro Asp Ser Leu Ala val Ser Leu Gly
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Glu

Gly

Lys

Arg

65

ser

Lys

Thr

Leu

Pro

145

TYrr

His

val

Arg
Tyr
Leu
50

Phe
Leu
Ser
val
LYS
Arg
AsSn
Ser

Lys

Thr
210

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

<220>
<223>

<400>

1

Ala.

Ser

35

Leu

Ser

Glin

Pro

Ala

115

Ser

Glu

Ser

Leu

val

195

Lys

88
218
PRT

Thr

Phe

Gly

Ala

Trp

Ala

Gly

Ala

Ser

Ile

Ile

Tyr

ser

Glu

85

Thr

Pro

Thr

Lys

Glu

165

Ser

Ala

Phe

Asn

His

Arg

Gly

70

Asp

Phe

Ser

Ala

val

150

Ser

Thr

cys

Asn

cys
Trp
Ala
55

Ser
val
Ala
val
Ser
135
Gln
va’l

Leu

Glu

Artificial Sequence

h#32A1-T17L

88

Arg

Tyr

40

Ser

Gly

Ala

Gly

Phe

120

val

Trp

Thr

Thr

val
200

Gly

Ala

25

Gln

Asn

Thr

val

val

Lys

Glu

10

Ser

Glin

Leu

Asp

Tyr

90

Thr

Phe

Cys

val

Gln

170

ser

His

Cys

page 92

Gln

Lys

Ala

Phe

75

Phe

Lys

Pro

Leu

Lys

Gln

Ser

Pro

Ser

60

Thr

Cys

val

Pro

Leu

140

Asn

Ser

Ala

Gly

val

Gly

45

Gly

Leu

Gln

Glu

Ser

125

Asn

Ala

Lys

ASp

Leu
205

Thr

30

GIn

val

Thr

GIn

Ile

110

Asp

ASn

Leu

15

Ile

Pro

Pro

Ile.

Ser
95

Lys

Glu

Phe

G1In

Ser

175

Glu

Ser

15

Ser

Pro

Ala

Ser

80

Arg

Arg

Gln

Tyr

sSer

160

Thr

Lys

Pro

‘Asp Ile val Met Thr GIn Ser Pro Asp Sgr Leu Ala val Ser Leu"Gly
5 1 '



Glu Arg
Gly %&r

Arg Leu
50

Arg Phe
65

Ser Leu
Lys ser
Thr val
Leu Lys

Pro Arg
145

Gly Asn
Tyr Ser
His Lys

val Thr
210

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

<220>
<223>

<400>

1

Ala

Ser

Leu

Ser

Gln

Pro

Ala

115

Ser

Glu

Ser

Leu

val

195

Lys

89
218
PRT

Thr

20

pPhe

Ile

Gly

Ala

Trp

Ala

Gly

Ala

Gln

Ser

180

Tyr

Ser

Ile

Ile

Tyr

Ser

Glu

85

Thr

Pro

Thr

Lys

Glu

165

ser

Ala

Phe

Ser

His

Arg

Gly

70

AsSp

Phe

Ser

Ala

val

150

Ser

Thr

cys

Asn

cys

Trp

Ala

55

Ser

val

Gly

val

Ser

135

Gln

val

Leu

Glu

Arg

Artificial Sequence

h#32A1-T18L

89

Arg
Tyr
Ser
Gly
Ala
Gly
Phe
120
val
Trp
Tﬁr
Thr
val

200

Gly

Ala

25

Gln

Asn

Thr

val

val

Lys

Glu

Leu

185

Thr

Glu

ser

Gln

Leu

ASp

Tyr

90

Thr

Phe

Cys

val

Gln

170

Ser

His

Cys

10

Gln
Lys
Ala
Phe
75

Phe
Lys

Pro

Leu

ASp
Lys

Gln

Ser

Pro

Ser

60

Thr

Cys

val

Pro

Leu

140

Asn

ser

Ala

Gly

val

Thr

. 30

Gly

45

Gly

Leu

Glin

Glu

Ser

125

Asn

Ala

Lys

ASp

Leu

205

Gln

val

Thr

Gln

Ile

110

Asp

Asnh

Leu

Asp

Tyr

190

ser

Ile

Pro

Pro

Ile

Ser

95

Lys

Glu

Phe

Gln

Ser

175

Glu

Ser

15

Ser

Pro

Ala

ser

80

Arg

Arg

Gln

Tyr

Ser

160

Thr

Lys

Pro

Asp ITe val Met Thr GIn Ser Pro Asp Ser Leu Ala val Ser Leu Gly
5

Glu Arg Ala Thr Ile Ser Cys Arg Ala Ser Gln Ser val Thr Ile Ser
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Gly Tyr

Arg Leu
50

Arg Phe
65

Ser Leu

Lys Ser

Thr val

Leu Lys

Pro Arg

145

Gly Asn

Tyr Ser

His

<
W

val Thr
210

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

<220>
<223>

<400>

1

Ser
35

Leu
Ser
GIn
Pro
Ala
115
Ser
Glu
Ser
Leu
val
195
Lys

90
218
PRT

20

Phe

Ile

Gly

Ala

Trp

Ala

Gly

Ala

Gln

Ser

180

Ser

Ile
Tyr
Ser
Glu
85

Thr
Pro
Thr
Lys
Glu
165
Ser

Ala

Phe

His

Arg

Gly

70

ASD

Phe

Ser

Ala

val

150

Ser

Thr

cys

Asn

Trp

Ala

55

Ser

va'l

Ala

val

Ser

135

Gln

val

Leu

Glu

Arg

Artificial Sequence

h#32A1-T19L

90

5

Tyr
40

Ser
Gly
Ala
Gly
Phe
120
val
Trp
Thr
Thr
val
200

Gly

25

Gln

Asn

Thr

val

val
Lys
Glu
Leu
185

Thr

Glu

GlIn

Leu

Asp

Tyr

90

Thr

Phe

Cys

val

Gln

170

Ser

His

cys

Lys

Ala

Phe

75

Tyr

Lys

Pro

Leu

Asp

Lys

Glin

Pro

Ser

60

Thr

cys

val

Pro

Leu

140

Asn

Ser

Ala

Gly

45

Gly

Leu

Gln

Glu

ser
125

Asn

Ala

LysS

Asp

Leu
205

30

Glin

val

Thr

Gln

Ile

110

Asp

Asn

Leu

Asp

Tyr

Ser

Pro

Pro

Ile

Ser

95

Lys

Glu

Phe

Gln

Ser

175

Glu

Ser

15

Pro

Ala

sSer

80

Arg

Arg

Tyr

Ser

160

Thr

Lys

Pro

Asp Ile val Met Thr GIn Ser Pro Asp Ser Leu Ala val Ser Leu Gly
: 10

Glu Arg Ala Thr Ile ser Cys Arg Ala Ser Gln Ser val Thr Ile Ser
25

20

Page 94

30



Gly

Lys

Arg

65

Ser

Lys

Thr

Leu

Pro

145

Gly

Tyr

His

val

Tyr

Leu

50

Phe

Leu

Ser

val

LYS

Arg

Asn

Ser

Lys

Thr
210

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

<220>
<223>

<400>

1

Ser
35

Leu
Ser
Glin
Pro
Ala
115
Ser
Glu
Ser
Leu
val
195

Lys

91
218
PRT

Phe

ITe

Gly

Ala

Gly

Ala

GlIn

Ser

180

Tyr

sSer

Ile

Tyr

Ser

Glu

85

Thr

Pro

Thr

Lys

Glu

165

Ser

Ala

Phe

His

Arg

Gly

70

Asp

Phe

Ser

Ala

val

150

Ser

Thr

cys

Asn

Trp
Ala
55

Ser
val
Ala
val
Ser
135
Gln
val

Leu

Glu

Arg

Artificial Sequence

h#32A1-T20L

91

Tyr
Ser
Gly
Aja
Gly
Phe
120

val

Trp

Thr

Thr

val
200

Gly

Asp ITe val Met Thr GIn Ser Pro
5

Glu Arg Ala Thr Ile Asn Cys Arg
20

GIn GIn Lys Pro Gly
45

Asn Leu Ala Ser Gly
60

Thr Asp Phe Thr Leu
75

val Tyr Phe Cys G'ln
90

Gly Thr Lys val Glu

Ile pPhe Pro Pro Ser
125

val Cys Leu Leu Ash
140

Lys val Asp Asn Ala

Glu Gln Asp Ser Lys
170

Leu Ser Lys Ala Asp
185

Thr His GIn Gly Leu
205

Glu Cys

Asp Ser Leu Ala val
10

Ala Ser Gln ser val
25

Gln Pro
val Pro
Thr 1le

GIn Ser
95

Ile Lys
110

Asp Glu
Asn Phe
Leu GIn

Asp Ser
175

Tyr Glu
190

Ser Ser

Ser Leu
15

Thr Ile
30

Gly Tyr Ser Phe Ile His Trp Tyr Gln GIn Lys Pro Gly GIn Pro
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Pro

Ala

Ser

80

Arg

Arg

GIn

Tyr

ser

160

Thr

Lys

Pro

Gly

Ser

Pro



Arg

Arg

65

Ser

Lys

Thr

Leu

Pro

145

Gly

Tyr

His

val

Leu

50

Phe

Leu

ser

val

Lys

130

Arg

Asn

ser

Lys

Thr
210

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

<220>
<223>

<400>
Glu Ile Leu Met Thr Gin Ser

1

35

Leu

Ser

Gln

Pro

Ala

115

Ser

Glu

Ser

Leu

val

195

92
218
PRT

Ile

Gly

Ala

Trp

Ala

Gly

Ala

Gln

ser

180

TYyr

Ser

Tyr

Ser

Glu

85

Thr

Pro

Thr

LysS

Glu

165

Ser

Ala

Phe

Arg

Gly

70

Asp

Phe

Ser

Ala

val

150

Ser

Thr

cys

Asn

Ala

55

Ser

val

Ala

val

Ser

135

Gln

val

Leu

Aartificial Sequence

h#32A1-T21L

92

5

Glu Arg Ala Thr Leu Ser Cys

20

‘Gly Tyr Ser Phe Ile His Trp
35 ,

40

Ser

Gly

Ala

Gly

Phe

120

val

Trp

Thr

Thr

val

200

Gly

Pro

Arg

TYr
40

45

Asn Leu Ala ser Gly
60

Thr Asp Phe Thr Leu
75

val Tyr Phe Cys Gln
90

Gly Thr Lys val Glu

ITe Phe Pro Pro Ser
125

val Cys Leu Leu Asn
140

Lys val Asp Asn Ala

Glu GIn Asp Ser Lys
170

Leu Ser Lys Ala Asp

185

Thr His Gln Gly Leu
205

Glu Cys

Ala Thr Leu Ser Leu
10

Ala Ser Gln ser val
25

val

Thr

Gln

Ile

110

AsSp

Asn

Leu

Asp

Tyr

190

Ser

Ser

Pro

Ile

Ser

95

LYS

Glu

Phe

Gln

ser

175

Glu

ser

Pro
15

Ala

Ser

80

Arg

Arg

Gln

Tyr

Ser

160

Thr

Lys

Pro

Gly

Thr Ile Ser

30

Gin GIn Lys Pro Gly Gin Ala Pro

45
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Arg Leu
50

Arg Phe
65

Ser Leu

Lys Ser

Thr val

Leu Lys

Pro Arg
145 .

Gly Asn

Tyr Ser

His Lys

val Thr
210

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

<220>
<223>

<400

Leu Ile
Ser Gly
Glu Pro
Pro Trp
Ala Ala
115

ser Gly
C?u Ala
Ser Gln
Leu Ser

180

val Tyr
195

Lys Ser

93
218
PRT

Tyr

Ser

Glu

85

Thr

Pro

Thr

Lys

Glu

165

Ser

Ala

Phe

Arg

Gly

70

ASp

Phe

ser

Ala

val

150

Ser

Thr

Cys

Asn

Ala

55

Ser

Phe

Gly

val

Ser

135

Gln

val

Leu

Glu

Arg
215

artificial Seqguence

h#32A1~T22L

93

Glu I1e Leu Met Thr Gln ser

I

5

Glu Arg Ala Thr Leu Ser Cys

20

Gly Tyr Ser Phe ITe His Trp
35

Arg Leu Leu Ile Tyr Arg Ala

Ser

Gly

Ala

Phe

120

val

Trp

Thr

Thr

val

200

Gly

Pro

Arg

Tyr

Ser

Asn

Thr

Leu

Gly

Ile

val

Lys

Glu

Leu

185

Thr

Glu

Ala
Ala
25

GIn

Asn

Leu Ala Ser
60

Asp Phe Thr
75

Tyr Tyr Cys
90

Thr Lys val
Phe Pro Pro
Cys Leu Leu
140
val Asp Asnh
Gln Asp Ser
170
Ser Lys Ala

His GIn Gly

Cys

Thr Leu Ser
10

Ser Gln Ser

GIn Lys Pro

Leu Ala Ser
Page 97

Gly

Leu

Gln

Glu

Ser

125

Asn

Ala

Lys

Asp

Leu
205

Leu

va’l

Gly

45

Gly

ITe

110

Asp

Asn

Leu

Asp

Tyr

Ser

Ser

Thr
30

Gln

Pro

Ile

Ser

95

Lys

Glu

Phe

Gln

Ser

175

Glu

Ser

Pro
15

Ala

Pro

Ala

Ser

80

Arg

Arg

Gln

Tyr

ser

160

Thr

Lys

Pro

Gly

Ser

Pro

Ala



Arg
65

Ser
LysS
Thr
Leu
Pro
145

Gly

Tyr

val

50

Phe

Leu

Ser

val

Lys

Arg

Asn

ser

Lys

Thr
210

<210>

~ ot o

<21i>
<212>
<213>

<220>
<223>

<400>

1

Ser

Glu

Pro

Ala

115

Ser

Glu

Ser

Leu

val

195

Lys

2%

Z10
PRT

Gly

Pro

Trp

Ala

Gly

Ala

Gln

Ser

180

Tyr

Ser

Ser

Glu

85

Thr

Pro

Thr

Lys

Glu

165

ser

Ala

Phe

Gly

70

Asp

Phe

ser

Ala

val

150

Ser

Thr

Cys

Asn

55

Ser

Phe

Ala

val

Ser

135

Gln

val

Leu

Glu

Arg

Artificial Sequence

h#32A1-T23L

94

Glu ITe Leu Leu Thr Gln Ser
5

Glu Arg Ala Thr Leu Ser Cys

20

Gly Tyr Ser Phe Ile His Trp
35

Arg Leu Leu Ile Tyr Arg Ala
50 55

Gly

Ala

Phe

120

val

Trp

Thr

Thr

val

200

Gly

Pro

Arg

Tyr

40

Ser

Thr

lLeu

val

Lys

Glu

Leu

185

Thr

Glu

Ala

Ala

25

Gln

Asn

Asp

Tyr

90

Thr

Phe

Cys

val

GlIn

170

Ser

His

Cys

Thr
10
Ser

Glin

Leu
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Phe

75

Phe

Lys

Pro

Leu

ASp

Lys

GIn

L.eu

G1n

Lys

Ala

60

Thr

cys

val

Pro

Leu
140

) Ash

Ser

Ala

Gly

Ser

Ser

Pro

Ser
60

Leu

Gln

Glu

Ser

125

Asn

Ala

Lys

ASp

Leu
205

Leu

va'l

Gly

45

Gly

Thr

GlIn

Ile

110

ASp

Asn

~Leu

ASp

Tyr

Ser

Ser

Thr

30

Gln

Ile

Ile

Ser

95

Lys

Glu

Phe

GIn

Ser

175

Glu

Ser

Pro

15

Ile

Ala

Pro

Ser

80

Arg

Arg

Gln

Tyr

Ser

160

Thr

Lys

Pro

Gly

Ser

Pro

Ala



Arg Phe
65

Ser Leu

Lys Ser

Thr val

Leu Lys
130

Pro Arg
145

Gly Asn

Tyr Ser

His Lys

val Thr
210

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

<220>
<223>

<400>

1

Ser

Glu

Pro

Ala

115

Ser

Glu

Ser

Leu

val

195

Lys

95
218
PRT

Gly

Pro

Trp

Ala

Gly

Ala

GIn

Ser

180

Tyr

Ser

Ser

Glu

85

Thr

Pro

Thr

Lys

Glu

165

ser

Ala

Phe

Gly
70
Asp

Phe

Ser

val

150

Ser

Thr

Cys

Asn

Ser

Phe

Gly

val

Ser

135

Gln

val

Leu

Glu

Artificial Sequence

h#32A1-T24L

95

Glu Ile teu Leu Thr
5

Glu Arg Ala Thr Leu
20

Gly Tyr Ser Phe Ile
35

Arg Leu Leu ITe Tyr

50

Arg Phe ser Gly Ser

Gln

Ser

Arg

Gly

Ser

cys

Trp

Ala

55

Ser

Gly

Ala

Gln

Phe

120

val

Trp

Thr

Thr

val

200

Gly

Pro

Arg

Tyr

40

Ser

Gly

Thr

Leu

val

Lys

Glu

Leu

185

Thr

Glu

Ala

Ala

25

Gln

Asn

Thr

Asp Phe
75

TYr Tyr

90

Thr Lys

Phe Pro

Cys Leu

val Asp

Gln Asp

170

ser Lys

His Gln

Cys

Thr Leu

10

Ser Gln

GIn Lys

Leu Ala

Asp Phe
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Thr

cys

val

Pro

Leu

140

Asn

Ser

Ala

Gly

Ser

Ser

Pro

Ser

60

Thr

Leu

Gln

Ser
125
Asn
Ala
Lys

Asp

Leu
205

Leu
val
Gly
45

Gly

Leu

Thr

Gln

Ile

110

Asp

Asn

Leu

AsSp

Tyr

190

Ser

Ser

Thr

30

GIn

Ile

Thr

Ile

Ser

95

Lys

Glu

Phe

Gln

Ser

175

Glu

Ser

Pro

15

Ile

Ala

Pro

Iie

Ser
80
Arg

Arg

Tyr
Ser
160
Thr

Lys

Pro

Gly

Ser

Pro

Ser



65

Ser

Lys

Thr

Leu

Pro

145

Gly

Tyr

His

val

Leu

Ser

val

LysS

Arg

Asn

Ser

Lys

Thr
210

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

<220>
<223>

<400>

Glu

Pro

Ala

115

Ser

Glu

Ser

Leu

val

1195

Lys

96
218
PRT

Pro Glu
85

Trp Thr

Ala Pro

Gly Thr

Ala Lys

Gin Glu

165

Ser Ser
180

Tyr Ala

Ser Phe

70

Asp

Phe

Ser

Ala

val

150

Ser

Thr

Cys

Asn

Phe

Gly

val

Ser

135

Gln

val

Leu

Glu

Artificial Seguence

h#32A1-T25L

96

Asp Ile Leu
1

Leu Thr
5

Glu Arg Ala Thr Leu

20

Gly Tyr ?gr Phe Ile

Arg Leu Leu

Arg Phe Ser

65

Ile Tyr

Gly ser

Gln

Ser

His

Arg

Gly
70

Ser

Cys

Trp

Ala

55

Ser

Ala

Gln

Phe

120

val

Trp

Thr

Thr

val

200

Gly

Pro

Arg

Tyr

40

ser

Gly

Leu

Gly

Ile

val

Lys

Glu

Leu

185

Thr

Glu

Ala

Ala

25

Glin

Asn

Thr

75

Tyr Tyr Cys
90

Thr Lys val

Phe Pro Pro

Cys Leu Leu
140

val Asp Asn

Gln Asp Ser
170

Ser Lys Ala

His GIn Gly

Cys

Thr Leu Ser
10

Ser GIn Ser

GIn Lys Pro

Leu Ala Ser
60

Asp Phe Thr
75

page 100

Glin

Glu

ser

Gln

Ile
110

Asp

125

Asn

Ala

LyS

Asp

Leu
205

Leu

val

Gly

45

Gly

Leu

Asn

Leu

Asp

Tyr

190

Ser

Ser

Thr

30

Gin

Ile

Thr

ser

95

Lys

Glu

Phe

Gln

Ser

175

Glu

Ser

Pro

15

Ile

GIn

Pro

Ile

80

Arg

Arg

Tyr

Ser

160

Thr

Lys

Pro

Gly

Ser

Pro

ser
80



Asp

Phe

Ser

Ala

val

150

Ser

Thr

cys

Asn

-1
lie

Phe

Ala

val

Ser

135

Gln

val

Leu

Glu

Arg
215

Tyr

Ser Leu Glu Pro Glu
85
Lys Ser Pro Trp Thr
100

Thr val ala Ala Pro
115

Leu Lys Ser Gly Thr

130

Pro Arg Glu Ala Lys

145

Gly Asn Ser GlIn Glu

165
Tyr Ser Leu Ser Ser
180

His Lys val Tyr Ala
195

val Thr Lys Ser Phe

210

<210> 97

<211> 14

<212> PRT _

<213> Rattus norvegicus

<400> 97

Gin I7e Arg Asn LysS

1 5

<210> 98

<211> 1398

<212> DNA

<213> Artificial Sequence

<220> .

<223> h#32A1-H1-1

<220>

<221> (DS

<222>  (1)..(1398)

<400> 98

atg aaa cac ctg tgg ttc ttc
Met Lys His Leu Trp Phe pPhe
1 5

gtg ctg agc gaa gtc cag ctt

val Leu Ser Glu val Gln Leu

Ala
Gly
Phe
120
val
Trp
Thr
Thr
val

200

Gly

ctc
Leu

val

Thr

ya1
Lys
Glu
Leu

185

Thr

~4

ctg
Leu

gaa
Glu

Tyr

90

Thr

Phe

Ccys

val

Gln

170

Ser

His

Ccys

- Ala

10

ctg
Leu
10

agc
ser

Phe

Lys

Pro

Leu

Asp

Lys

Gln

cys

val

Pro

Leu

140

Asn

Ser

Ala

Gly

GIn Gln

Glu 11

110

e

Ser Asp

125

Asn Asn

Ala Leu

Lys Asp

Asp Tyr
190

Leu Ser

205

Ser

95

Lys

Glu

Phe

Gin

Ser

175

Glu

Ser

Arg

Arg

GIn

Tyr

Ser

160

Thr

Lys

Pro

gtg gca gct ccc aga tgg

val Ala Ala Pro Arg Trp -

ety

15

ggg gga ctc gtt cag
Gly Gly Leu val Gln

Page 101

48

96



cca
Pro

aat
Asn

gaa
Glu
65

tac
Tyr

aaa
Lys

gct
Ala

ttc
Phe

gt
va

gtg
val
225

aag
Lys

cct
Pro

agc
ser

gac
Asp

gda

gat
Asp
50

tgg
Trp

gcc

Ala

aat
Asn

gtc
val

tgg
Trp
130

cct
Pro

acc
Thr

acc
Thr

cct
Pro

acc
Thr
210

gac
Asp

tgt
cys

tcc
Ser

cgt
Arg

cct
Pro

ggc
Gly
35

tat
Tyr

gtc
val

gca
Ala

agt
ser

tac
TYr
115

ety

tcc
Ser

gcc
Ala

gcc
Ala
195

gty
val

cac
H1s

tgt
cys

acc
Thr
275

gag
Glu

20

tct

‘Ser

Tttt
Phe

gce
Ala

tct
Ser

ctg
Leu
100

tac
Tyr

cag
Gln

gt
va

gcc
Ala

agc
ser
180

gt
Va

cct
Pro

aag
Lys

val

ttc
Phe
260

cct
Pro

gtg
val

ctg
Leu

atg
Met

cag
GlIn

gta
val
85

tat
Tyr

tgc
Cys

ggc
Gly

tte
Phe

ctt
Leu
165

tgg
Trp

ctg
Leu

agc
ser

cct
Pro

gag
Glu
245

ctt
Leu

gag
Glu

cag
Gln

cgc
Arg

aac
Asn

atc
Ile
70

aag
Lys

ctc
Leu

gce
Ala

acc
Thr

cct
Pro
150

ggc
Gly

aac
Asn

cag
GIn

tcc
Ser

-agc

Ser
230

tgt
Cys

ttcC
Phe

gt
va

ttc
Phe

agg
Arg

ctg
Leu
135

ctg
Leu

tgt
Cys

tcc
Ser

tcc
Ser

aac
Asn
215

aac
Asn

cct
Pro

cct
Pro

acc

Thr

aac
Asn

25

tgc
Cys

aggd
Arg

aag
Lys

ttt
Phe

aac
Asn
105

ttg
Leu

acg
Thr

cct
Pro

gt
va

gce
Ala
185

ggc
Gly

aag
Lys

tgt
cys

aag
LysS
265

gtg
val

tac
Tyr

gct
Ala

cag
Gln

atc
Ile

aca
Thr
90

tcc
Ser

act
Thr

gtg
val

tgt
cys

aag
Lys
170

ctt
Leu

ctt
Leu

acc
Thr

gt
Va

cct
Pro
250

cct
Pro

gt
va

gt
Va

gcc
Ala

gct
Ala

tat
Tyr
75

att
Ile

ctc
Leu

ggc
Gly

agc
Ser

agc
Ser
155

gac
Asp

acc
Thr

tac
Tyr

caa
Gln

gac
Asp
235

gce
Ala

aag
Lys

gtg
val

gac
Asp

agc
Ser

ccg
Pro
60

act
Thr

agt
ser

cgc
Arg

tca
Ser
140

cgt
Arg

tac
TYr

agc
Ser

tcc

Ser L

acc
Thr
220

aag
Lys

cct
Pro

gac
AsSp

gac
Asp

ggc
Gly

Page 102

gga
45

gga
Gly

tac
Tyr

cgc
Arg

gca
Ala

gac
Asp
125

gcc
Ala

tcc
Ser

ttc
Phe

acc
Thr

gtg
val
285

gtg
val

aat
Asn

ggg

Gly

aca

Thr

aat
Asn
95

gat
Asp

Tttt
Phe

acc
Thr

agce
ser

gag
Glu
175

cac
H1s

tcc
sSer

tgt
Cys

gag
Glu

gcce
Ala
255

atg
Met

cac
H1s

val

ttc
Phe

ctyg
Leu

ttc
Phe
80

gca
Ala

act
Thr

gat
ASD

aag
Lys

gag
Glu
160

cct
Pro

acc
Thr

dac
Asn

cgt
Arg
240

gga
Gly

atc
Ile

Glu

cac
H1s

144
192
240
288
336
384
432
480
528
576
624
672
720
768
816
864

912



aac
Asn
305

gtyg
val

gag
Glu

aag
LYyS

acc
Thr

acc
Thr
385

gag
Glu

ctt
Leu

aag
Lys

gagd
Glu

gga
Gly
465

290

gcc
Ala

val

tac
Tyr

acc
Thr

ctt
Leu
370

tgt
Cys

tce
Ser

gac
Asp

tcc
Ser

gee
Ala

- 450

aag
Lys

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

<220>

<223>

<400>

aag
Lys

tcc
Ser

aag
Lys

atc
Ile
355

cct
Pro

cty
Leu

aac
Asn

age
ser

cgt
Arg
435

ctyg
Leu

99
466
PRT

acc
Thr

gtg
val

tgt
Cys
340

tcc
Ser

cCct
Pro

gt
Va

gga
Gly

gac
Asp
420

tgg
Trp

cac
H1s

aag
Lys

ctt
Leu
325

aag
Lys

aag
Lys

agce
ser

aag
Lys

caa
GIn
405

ggc
Gly

caa
Gln

aac
Asn

acc
Thr

cgt
Arg

ety
390

cct
Pro

tcc
ser

caa
Gln

cac
His

295

cgt
Arg

gt
Va

agc
Ser

aég
LysS

gag
Glu
375

ttc
Phe

gag
Glu

tTtc
Phe

tac
Tyr
455

Artificial Sequence

99

. synthetic Construct

Met Lys His Leu Trp Phe Phe
1 5

val Leu Ser Glu val Gln Leu

20

- Pro Gly Gly Ser Leu Arg Leu
35

gag
Glu

gty

aac
Asn

ggc
Gly
360

gag
Glu

tac
Tyr

aac
Asn

ttc
Phe

aac
AsSn
440

acc
Thr

Leu

val

gag caa ttc
Glu GIn Phe
315

cac caa gac
His GIn Asp
330

aag gga ctt
Lys Gly Leu
345

caa cct cgt
GIn Pro Arg

atg acc aag
Met Thr Lys

cct agc gac
Pro Sser Asp
395

aac tac aag
Asn Tyr Lys
410

ctg tac agc
Leu Tyr Ser
425 .

gty ttc agc

val Phe ser

caa aag agc
Gln Lys Ser

Leu Leu val
10

Glu Ser Gly
25

Ser Cys Ala Ala
40

Page 103

300

aac
Asn

tgg

Trp

cCct
Pro

gag
Glu

aac
Asn
380

atc
Ile

acc
Thr

aag
Lys

tgt
cys

ctt
Leu
460

Ala

Gly

Ser

agc
ser

ctg
Leu

gce
Ala

cct
Pro
365

caa ¢

Gln

gcc
Ala

acc
Thr

ctg
Leu

tcc
Ser
445

tcc
Ser

Ala

Gly

acc
Thr

aac
Asn

cct
Pro
350

caa
Gln

cct
Pro

ttc
Phe

ggc
Gly
335

atc
Ile

gty

tcc
Ser

gag
Glu

cct
Pro

- 415

acc
Thr
430

gtg
val

ctg
Leu

Pro

gtg
val

atg
Met

agce
ser

Arg
15

cgt
Arg
320

aag
Lys

gag
Glu

tac
Tyr

ctt
Leu

tgg
Trp

400

atg
Met

gac
Asp

cac
H1s

cct
Pro

Trp

geu val GlIn

Gly Phe Asn Phe

45

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1398



Asn

Glu

65

Tyr

Lys

Ala

Tyr

Gly

Ser

val

Phe

val

val

225

Lys

Pro

ser

ASD

Asn
305

Asp
50

Trp
Ala
Asn
val
Trp
130
Pro
Thr
Thr
Pro
Thr
210
Asp
Cys
Ser
Arg
Pro

2590

Ala

Tyr

val

Ala

Ser

Tyr

115

Gly

Ser

Ala

val

Ala

195

val

His

cys

val

Thr

275

Glu

Lys

Phe
Ala
Ser
Leu
100
Tyr
Gln
val
Ala
Ser
180
val
Pro
Lys
val
Phe
260
Pro

val

Thr

Met

GIn

val

85

Tyr

Cys

Gly

Phe

Leu

165

Trp

Leu

Ser

Pro

Glu

245

Leu

Glu

Gin

Lys

Asn

Ile

70

Lys

Leu

Ala

Thr

Pro

150

Gly

Asn

ser

Ser

230

cys

Phe

val

Phe

Pro
310

Trp

55

Arg

Gly

Gln

Arg

Leu

135

Leu

Cys

Ser

ser

Asn

215

Asn

Pro

Pro

Thr

AsSn

295

Arg

val

Asn

Arg

Met

Ser

120

val

Ala

Leu

Gly

Ser

200

Phe

Thr

Pro

Pro

Cys

Trp

Glu

Arg
Lys
Phe
Asn
105
Leu
Thr
Pro
val
Ala
185
Gly
Gly
Lys
Cys
Lys
val

Tyr

Glu

Gln

Ile

Thr

90

Ser

Thr

val

Cys

Leu

Thr

val

Pro

250

Pro

val

val

GIn

Ala

Tyr

Ile

Leu

Gly

Ser

Ser

155

Asp

Thr

Tyr

Asp

235

Ala

Lys

val

ASp

Phe
315

Pro

60

Thr

Ser

Arg

Gly

Ser

140

Arg

Tyr

Ser

Ser

_Thr

220

Lys

Pro

AsSp

Asp

Asn

Page 104

Gly

Tyr

Arg

Ala

Ser

Phe

Gly

Leu

205

Tyr

Thr

Pro

Thr

val

285

val

Ser

Lys

Ala

ASp

Glu

110

Tyr

Ser

Thr

Pro

val

190

Ser

Thr

val

val

Leu

270

Ser

Thr

Gly

Thr

Asn

95

Asp

Phe

Thr

Ser

Glu

175

Ser

Cys

Glu

Ala

255

Met

His

val

Phe

Leu

Phe

80

Ala

Thr

ASp

Lys

Glu

160

Pro

Thr

val

Asn

Arg

240

Gly

Ile

Glu

His

Arg



val val

Glu Tyr

Lys Thr

Thr Leu

370

Thr
385

Cys
Glu Ser
Leu Asp
Ser

LyS

Ala
450

Glu

Gly Lys
465

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

<220>
<223>

<220>
<221>
<222>

<400>
atg aaa
Met Lys
1

cty
Leu

gtg
val

cct
Pro

aac

Leu Thr val

325

Ser val

Lys Cys val ser

340

Lys

ITe Ser Lys Thr Lys

Glu
375

Pro Pro Ser Arg

val Gly Phe

390

Leu Lys

Gln Glu

405

Asn Gly Pro

ser Gly Ser phe

Arg GIn GIn Gly

Leu Ash His Tyr

455

h#32A1-H5

CDS
(..

100
cac
His

(1398)

ttc ttc

ctg
Phe Phe

Leu

tgg
Trp

gtg
val

gag
Glu
20

cag

GIn val

ctt
Leu

tcc
Ser

ctg
l.eu

aga
Arg

ttc atg aac tgg

val
Asn
Gly
Glu
Tyr
Asn
Phe
Asn

440

Thr

ctc
Leu

gty

agc
Ser
40

gtg

His

Met

Pro

Asn

Leu

425

val

Gln

ctg

Leu-

gag
Glu
25

tgt
Cys

aga

Gln
330

ASp

Gly Leu

Pro Arg

Thr Lys

Ser

Tyr
410

Tyr Ser

Phe Ser

Lys Sser

ctg
Leu
10

agce
ser

gcec acc
Ala Thr

cag gcc
Page 105

Trp

Pro

Glu

Asn
380

Ile

Thr

Lys

Cys

Leu
460

gca
Ala

ggc
Gly

tcc
Ser

cct

Leu

Ala

Pro
365

Gln

Ala

Thr

Leu

Ser
445

Ser

gct
Ala

Gly

ggc
Gly
45

ggc

Asn

Pro
350

Gln

val

val

Pro

Thr
430

val

Leu

cCC
Pro

ctt
Leu
30

ttc
Phe

aag

Gly

Ile

val

Ser

Glu

Pro

415

val

Met

Ser

aga
Arg
15

val

aac
Asn

ggc¢

Lys

TYr

Leu

Trp

Met

ASp

His

Pro

cag
Gln

ttc
Phe

ctg

48

96

144

192



Asn

gag
Glu
65

tac
Tyr

aag
Lys

gcc
Ala

tac
Tyr

ggc
Gly
145

tcc
Ser

gre
va

ttcC
Phe

gt
va

gtg
val

225

aag
Lys

cct.

Pro

agc
ser

gac
Asp

aac
Asn
305

gtg

AsSp
50

tgg
Trp

gcc
Ala

tcc
Ser

tgg
Trp
130

cCct
Pro

acc
Thr

acc
Thr

cct
Pro

acc
Thr
210

gac

ASp

tgt
Cys

tcc
Ser

cgt
Arg

cct
Pro
290

gcc
Ala

gtg

Tyr

gt
va

gag
Glu

acc
Thr

tac
Tyr
115

ety

tcc
ser

gcc
Ala

gt
va

gcc
Ala
195

gtg
val

cac
Hi1S

tgt

cys

val

acc
Thr
275

gag
Glu

aag
Lys

tcce

Phe

gcc

Ala

age
Ser

gtg
val
100

tac
Tyr

cag
Gln

val

gcc
Ala

agc
ser
180

gtg
val

cct
Pro

Lys

gtg
val

ttc
Phe
260

cct
Pro

gt
va

acc
Thr

gtg

Met

cag
Gln

ctt
Leu
85

tac
TYnr

tgt
cys

tTtc
Phe

ctt
Leu
165

tgg
Trp

cty
Leu

agc
ser

cct
Pro

gag
Glu
245

ctt
Leu

gag
Glu

cag
G1in

aag
Lys

ctt

Asn

atc
Ile
70

gag
Glu

ctt
Leu

acc
Thr

acc
Thr

cct
Pro
150

Ty

aac
Asn

cag
Gin

tcc
ser

agc
ser
230
tgt
cys

tte
Phe

gt
va

tte
Phe

cct
Pro
310

acc

Trp
55

aga
Arg

ggc
Gly

cag
Gln

aga
Arg

ctg
Leu
135

ctg
Leu

tgt
Cys

tcc
Ser

tcc
Ser

aac
Asn
215

aac
Asn

cct
Pro

cct
Pro

acc
Thr

aac
Asn
295

cgt
Arg

gtg

val

aac
Asn

aga
Arg

atg
Met

agc
ser
120

gtg
val

gcc
Ala

ctg
Leu

cct
Pro

tgt
Cys
280

tgg
Trp

Arg

aag
Lys

ttc
Phe

aac
Asn
105
ctt
Leu

acc
Thr

cCct
Pro

gtg

gcc
Ala
185

ggc
Gly

tgt

aag
Lys
265

gt
va

tac
Tyr

Glu

cac

Gln

atc
Ile

acc
Thr
90

tcc
Ser

acc
Thr

gtg

tgt
cys

aag
Lys
170

ctt
Leu

ctt
Leu

acc
Thr

cct
Pro
250

cct
Pro

gt
va

gtg
val

caa
Gln

caa

Ala

tac
Tyr
75

atc
Ile

ctg
Lel

agc
ser

agc
Ser
155

gac
Asp

acc
Thr

tac
Tyr

caa
Gln

gac
Ao

ASP

235
gcce
Ala

aag
Lys

gt
va

gac
ASp

tTtc
Phe
315

gac

Pro
60

acc
Thr

tcce
Ser

aga
Arg

tca
Ser
140

cgt
Arg

tac
Tyr

agc
ser

tcc
Ser

ace
Thr
220

aag
Lys

cct
Pro

aac
Asn

tgg

Page 106

G1y

tac
Tyr

aga
Arg

gcc
Ala

gac
Asp
125

gcc
Ala

tcc
ser

ttcC
Phe

acc
Thr

gt
va
285

gtg
val

agc
ser

ctg

Lys

gcc
Ala

gac
Asp

gag
Glu
110

tac
Tyr

agc
Ser

acc
Thr

cct
Pro

gtg
vall
190

agc
ser

acc
Thr

gt
va

ctg
Leu
270

tce

ser

Glu

ace
Thr

aac

Gly

acc
Thr

aac
Asn
95

gac
Asp

ttc
Phe

acc
Thr

agc
ser

gag
Glu
175

cac
His

tcc
Ser

tgt
Cys

gcc
Ala
255

atg
Met

cac
His

TtcC
Phe

ggc

Leu

Ttc
Phe
80

agc
Ser

acc
Thr

gac
Asp

aag
Lys

gag
Glu
160

cct
Pro

acc
Thr

gtg

aac
Asn

cgt
Arg
240

gga
Gly

atc
Ile

gag
Glu

CacC
H1s

cgt
Arg
320

aag

24Q
288
336
384
432
480
528
576
624
672
720
768
816
864
912
960

1008



val

gag
Glu

aag
Lys

acc
Thr

acc
Thr
385

gag
Glu

ctt
Leu

aag
Lys

gag
Glu

ey
465

val

tac
Tyr

acc
Thr

ctt
Leu
370

tgt
Cys

tcc
Ser

gac
Asp

tcc
ser

gcc
Ala
450

aag
Lys

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

C <220~

<223>

<400>

Ser

aag
Lys

atc
Ile
355

cct
Pro

ctg
Leu

dac
Asn

agc
ser

cgt
Arg
435

ctg
Leu

101
466
PRT

val

tgt
Cys
340

tcc
Ser

cCct
Pro

gt
va

Gly

gac
Asp
420

tgg
Trp

cac
H1s

Leu
325

aag
Lys

aag
Lys

agc
ser

aag
Lys

caa
Gln
405

cly

Caa

Gln

aac
Asn

Thr

gty
val

acc
Thr

cgt
Arg

ggc
390

cct
Pro

tcc
Ser

caa
Gln

cac
H1s

val

agc
Ser

aag
Lys

gag
Glu
375

ttc
Phe

Glu

ttc
Phe

tac
TYyr
455

Artificial Sequence

synthetic Construct

101

Met Lys His
1

val Leu Ser

Pro Gly Gly
35

Asn Asp Tyr
50

Glu Trp val

65

Leu Trp Phe Phe
5

G6lu val GIn val

20

Ser Leu Arg Leu

val

aac
Asn

&y
360

gag
Glu

tac
TYr

‘aac

Asn

tte
Phe

dac
ASh
440

acc
Thr

Leu
val

ser
40

Phe Met Asn Trp val
55

Ala GIn Ile Arg

70

Asn

His

aag
Lys
345

caa
Glin

atg
Met

cct
Pro

aac
Asn

ctg
Leu
425

gtg
val

caa
Gln

Leu
Gtu
25

Cys

Arg

Lys

Glh
330

gga
Gly

cCct
Pro

acc
Thr

agc
Ser

tac
Tyr
410

tac
Tyr

ttc
Phe

aag
Lys

Leu
10

Ser
Ala

Gln

Ile

Asp

ctt
Leu

cat
Arg

aag
LYysS

gac
ASD
395

aag
Lys

agc
Ser

agc
Ser

agc
Ser

val

Gly

Thr

Ala

Tyr
75

Trp

cct
Pro

gag
Glu

aac
Asn
380

atc
ITe

acc
Thr

aag
Lys

tgt
Cys

ctt
Leu
460

Ala

Gly

Ser

Pro

60

Thr
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Leu

gcc
Ala

cct
Pro
365

caa
Gin

gcc
Ala

acc
Thr

ctg
Leu

tcc
Ser
445

tcc
Ser

Ala

Gly

Gly

45

Gly

Tyr

Asn

cct
Pro
350

caa
GIn

cct
Pro

acc
Thr
430

gtg
val

ctg
Leu

Pro
Leu
30

Phe

LysS

Ala

tcc
Ser

gag
Glu

cct
Pro
415

gtg
val

atg
Met

agce
Ser

Arg

15

val

Asn

Gly

Thr

Lys

gag
Glu

tac
Tyr

ctt
Leu

tgg
Trp
400

atg
Met

gac
Asp

cac
H1s

cct
Pro

Trp

Phe

Leu

Phe
80

1056

1104

1152

1200

1248

1296

1344

1392

1398



Tyr

Lys

Ala

Tyr

Gly

ser

val

Phe

val

val

225

Lys

Pro

Ser

Asp

Asn

305

val

Glu

Ala

Ser

val

Trp

Pro

Thr

Thr

Pro

Thr

210

Asp

Cys

Ser

Arg

Pro

290

Ala

val

Tyr

Glu

Thr

Tyr

115

Gly

Ser

Ala

val

Ala

195

val

Cys

val

Thr

275

Glu

Lys

sSer

Lys

Ser

val

100

Tyr

GIn

val

Ala

Ser

180

val

Pro

Lys

val

Phe

260

Pro

val

Thr

val

Cys
340

Leu

85 -

TYyr

Cys

Gly

Phe

Leu

165

Trp

Leu

Ser

Pro

Glu

245

Leu

Glu

Gln

Lys

Leu

325

Lys

Glu

Leu

Thr

Thr

Pro

150

Gly

Asn

Gin

Ser

Ser

230

Cys

Phe

val

Phe

Pro

310

Thr

_vaW

Gly

Gln

Arg

Leu

135

Leu

Cys

Ser

ser

Asn

215

Asn

Pro

Pro

Thr

Asn

295

Arg

val

Ser

Arg

Met

Ser

120

val

Ala

Leu

Gly

ser

200

Phe

Thr

Pro

Pro

Cys

280

Trp

Glu

val

Asn

Phe

Asn

105

Leu

Thr

Pro

val

Ala

185

Gly

Gly

Lys

Cys

Tyr

Glu

His

Lys

Thr

90

ser

Thr

val

Cys

Lys

Leu

Leu

Thr

val

Pro

250

Pro

val

val

Gln

Glin
330

Ile

Leu

Gly

Ser.

Ser
155
ASp
Thr
Tyr
Gln
ASp
Ala
Lys
val
Asp
Phe

315

Asp

Ser

Arg

Gly

Ser

140

Arg

Tyr

ser

ser

Thr

220

Lys

Pro

Asp

Asp

Gly

Asn

Trp

Gly Leu pPro
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Arg

Ala

Ser

Phe

Gly

Leu

205

Tyr

Thr

Pro

Thr

val

285

val

Ser

Leu

Ala

Asp

Glu

110

Tyr

Ser

Thr

Pro

val

190

Ser

Thr

val

val

Leu

270

Ser

Glu

Thr

Asn

Pro
350

Asn
95

Asp
Phe
Thr
Ser
Glu
175
His
Ser
Cys
Glu
Ala
255
Met
His
vai

Phe

‘G1y

Ile

ser

Thr

Asp

Lys

Glu

160

Pro

Thr

val

Asn

Arg

Gly

Arg

Lys

Glu



Lys Thr

" Thr Leu
370

Thr Cys
385

Glu ser

Leu Asp

Lys Ser

- Glu Ala
450

Gly Lys
465

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

<220>
<223>

<220>
<221>
<222>

<400>
atg gtg
Met val
1

ggc gca
Gly Ala

ctg tca
Leu Ser

gtg acc
val Thr
50

gga cag
Gly GiIn

65

Pro
Leu
Asn
ser
Arg

Leu

102
714
DNA

Ser

Pro

val

Gly

Trp

His

Lys

Ser

Lys

Gln

405

Gly

Gln

Asn

Thr

Arg

Ser

Gln

His

Lys

Glu

375

Phe

Glu

Phe

Gly

TYyr
455

Artificial Sequence

h#32A1-12-15

CDS
..

102
ctg
Leu

tat
Tyr

cct
Pro
35

att
Ile

acg
Ala

(714)

cag
Gln

&y
20

ggc
Gly

agc
Ser

CCa
Pro

acc
Thr

gaa
Glu

gag
Glu

ggc

agg
Arg

cag
Glin

att
Ile

aga
Arg

tat
TYyr

ctg
Leu
70

ctg
Leu

gcc
Ala

tct
Ser
55

ctc
Leu

Gly
360

Glu

Tynr

Asn

Phe

Asn
440

Thr

Ttc
Phe

atg
Met

aca
Thr
40

Tttt
Phe

att
Ile

GIn

Met

Pro

Asn-

Leu
425

val

Gln

atc
Ile

acg
Thr
25

ctc
Leu

att
Ile

tac
Tyr

Pro Arg

Thr Lys

Ser Asp

Tyr Lys
410

Tyr Ser

Phe ser

Lys Ser

tcec ctg
Ser Leu
10

cag agt
Gln ser

agc tgc

Glu

Asn
380

Ile

Thr

Lys

Cys

Leu
460

ctg
Leu -

cct
Pro

cga

Ser Cys Arg

cat tgg

tat

His Trp Tyr

aga gca
Arg Ala
75
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60

agc
ser

Pro
365

GIn

Ala

Thr

Leu

Ser
445

Ser

ctg
Leu

gca
Ala

gcg
Ala
45

cag
GIn

aac
Asn

Gln

val

val

Pro

Thr
430

val

Leu

tgg
Trp

act
Thr
30

tcc
Ser

caa
Gln

ctt
Leu

val

Ser

Glu

Pro
415

val

Met

Ser

atc
Ile
15

ctt
Leu

cag
Gln

aag
Lys

gcc
Ala

Tyr

Leu

Trp

Met

Asp

.His

Pro

tcc
Ser

agt
Ser

tcc
Ser

cct
Pro

tct
Ser
80

48

96

144

192

2490



ggc att
Gly Ile

ttg acc
Leu Thr

cag caa
Gln G1n

gag atc
Glu ITe
130

tcc gac
Ser Asp
145 ’

aat aac
Asn Asn

gcc ctg
Ala Leu

aag gac
Lys Asp

gac tac
Asp Tyr
210

ctg agc

Leu Ser
225

<210>
<211>
<212>
<Z213>

<220>
<223>

<400>

Met Vval
1

“Gly Ala

Leu Ser

val Thr ITe

50

Gly GIn Ala

cca
Pro

atc
Ile

tct
Ser
115

aag
Lys

gag
Glu

ttc
Phe

cag
Gln

agc
ser
195

gag
Glu

tcc
ser

103
238
PRT

gca
Ala

tecce
Ser
100

agyg
Arg

cgt
Arg

cag
Gln

tac
Tyr

tecc
ser
180

acc

Thr

aag
Lys

cCccC
Pro

aga
Arg
85

tcc
ser

aag
Lys

acg
Thr

ctg
Leu

ccc
Pro
165

gdag
Gly

tac
Tyr

cac
H1s

gtc
val

TtC
Phe

ctg
Leu

agt
ser

gtg

aag
Lys
150

aga
Arg

aac
Asn

agc
Ser

aag
Lys

acc
Thr
230

agc
ser

gag
Glu

cca
Pro

gce
Ala
135

tcc
Ser

gag
Glu

tcce
Ser

ctg
Leu

gtg
val
215

aag
Lys

Artificial Seguence

Synthetic Construct

103

Leu

Tyr

Pro
35

Gln ghr Gin val

Gly Glu Ile Leu

20

Gly Glu Arg Ala
ser Gly Tyr Sser
55

Pro Arg Leu Leu

ccg
Pro

tag
Trp
120

gcc
Ala

gce
Ala

cag
Gln

agc
Ser
200

tac
Tyr

agc
Ser

Phe

Met

Thr

40

Phe

I7e

agc
Ser

gag
Glu
105

aca
Thr

ccc
Pro

acc
Thr

aag
Lys

gag
Glu
185

agc
ser

gcc
Ala

tte
Phe

Ile

Thr

25

Leu

Ie

Tyr

gga tca
Gly ser
90

gat ttc
Asp Phe

ttt ggc
Phe Gly

tcc gtg
Ser val

gce tcc
Ala Ser

155
gtg cag
val Gln
170

agc gtg
Ser val

acc ctg
Thr Leu

tgc gag
Cys Glu

aac agg
Asn Arg
235

Ser Leu
10

Gln ser
ser Cys

His Trp

Arg Ala

cag
Gln

ttc
Phe
140

gtg
va'l

tgg
Trp

acc
Thr

acc
Thr

“gtg

val
220

ggg
Gly

Leu

Pro

Arg

Tyr

60

Ser
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aca
Thr

ttg
Leu

ggc
Gly
125

atc
Ile

aag
Lys

gag

ctg
lLeu
205
acc
Thr

gag
Glu

Leu

Asn

gat
Asp

tat
Tyr
110

acc
Thr

ttc

Phe

tgc
Cys

gt
vVa

cag
Gln
190
agc
Ser

cac
H1s

tgt
Cys

Trp
Thr
30

ser

Gln

lLeu

ttc
Phe
95

tat
Tyr

aaa
Lys

ccc
Pro

ctg
Leu

gac
Asp
175

gac
Asp

ada .

Lys

cag
Glin

Ile

15

Leu

Gln

Lys

Ala

acc
Thr

tgt
Cys

val

ccc
Pro

ctg
Leu
160

aac
Asn

agc
Ser

gcc
Ala

ggc
Gly

Ser

Ser

Ser

Pro

Ser

288
336
384
432
480
528
576

624

672

714



65

Gly Ile Pro

Leu Thr Ile

Gln ser

115

Gln

Ile
130

Glu Lys

ser Glu

145

Asp

Asn Asn Phe

Ala Leu Gln

Ser

Lys
195

Asp

Asp Tyr Glu

Leu Ser Ser

225

104
714
DNA

<210>
<Z211>
<212>
<213>

<220>
<223>

<220>
<221>
<222>

CDS
(..

<400> 104
atg gtg ctg
Met val Leu
1

tat

g%c gca
G Tyr

y Ala

cca
Pro
35

ctc tca
Leu Ser

Lys

70

Ala Arg Phe

85

Ser Ser Leu

100

Arg Lys Ser

Arg Thr val

Gln

Leu

Pro
165

Tyr Arg

Ser Asn

180

Gly

Thr Tyr Ser

His

Lys

Thr
230

Pro val

h#32A1-12-16

(714)

acc
Thr

cag

cag
Gln

Glin

atc

gaa
Ile

ggc
Glu

Gly
20
ggc gag
G?y Glu

agg
Arg

Ser
Glu

Pro

ser
Glu
ser
Leu
val

215

Lys

Artificial Sequence

ctg
Leu

gcc
Ala

Gly

Pro

Trp
120

Ala

Gly

Ala

Gin

ser
200

Tyr

Ser

ttc
Phe

atg
Met

acc
Thr
40

Ser

Glu
105

Thr

Pro

Thr

Lys

Glu
185

Ser

Ala

Phe

atc
Ile

aca
Thr
25

ctg
Leu

Gly
90

Asp

Phe

Ser

Ala

val
170

Ser

Thr

Cys

Asn

tcc
ser
10

cag
Glin

tct
Ser

75

Ser

Phe

Gly

val

Ser

155

Gln

val

Leu

Glu

Arg

ctg
Leu

agt
Ser

tgt
Cys

Gly

Ala

Gln

Phe
140

val

Trp

Thr

Thr

val
220

Gly

ctg
Leu

cct
Pro

aga
Arg
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Thr

Leu

val

Lys

Glu

Leu
205

Thr

Glu

ctg
Leu

gcg
Ala

gcc
Ala
45

Asp

Tyr

Thr

Phe

cys

val

Gin

190

Ser

His

Cys

tgg
Trp

acc
Thr
30

agc
ser

Phe
95

Tyr

Lys

Pro

Leu

ASp
175

Asp

Lys

Gln

atc
Ile
15

ctc
Leg

cag
Gln

80

Thr

Cys

val

Pro

Leu

160

Asn

Ser

Gly

tcc
Ser

tcc
Ser

tca
Ser

48

96

144



gtc act
val Thr
50

gga cag
Gly Gln

65

ggc atc
Gly Ile

ctg act
Leu Thr

cag cag
GIn Gln

gaa atc
Glu Ile
130

tcc gac
Ser Asp
145

aat aac
Asn Asn

‘gce ctg
Ala Leu

aag gac
Lys Asp

gac tac
Asp Tyr
210

ctg agc
Leu Ser
225

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

<220>
<223>

<400>

1

att
Ile

Ala

CCC
Pro

atc
Ile

agc
Ser
115

aag
Lys

gag
Glu

tte
Phe

cag
Gln

age
ser
195

gag
Glu

tcc
Ser

105
238
PRT

agt
Ser

cct
Pro

gcg

tca
ser
100

agg
Arg

cgt
Arg

cag

G1n

tac
Tyr

tcce
Ser
180

acc
Thr

aag
Lys

cCccC
Pro

gga
Gly

cgg
Arg

agg
Arg
85

agc
ser

aag
Lys

acg
Thr

ctg
Leu

‘ccC

Pro
165

oty

tac
Tyr

cac
His

gtc
val

tac
Tyr

ctt
Leu
70

ttc
Phe

ctc
Leu

tcc
Ser

gt
va

aag
Lys
150

aga
Arg

aacC
Asn

age
ser

aag
Lys

acc
Thr
230

tca
Ser
55

ctg
Leu

tct

Ser

gaa
Glu

cccC
Pro

gcc
Ala
135

tcc
ser

gag
Glu

tcc
ser

ctg
Leu

gtg
val
215

aag
LysS

Artificial Sequence

Synthetic Construct

105

Tttt

Phe

atc
Ile

ggc

cct
Pro

tgg
Trp
120

gcce
Ala

gce
Ala

cag
Gln

agc
ser
200

tac
Tyr

agc
ser

GTy Ala Tyr Gly Glu Ile Leu Met
20

atc
Ile

tac
Tyr

tct
Ser

gaa
Glu
105

act
Thr

CCC
Pro

acc
Thr

aag
Lys

gag
Glu
185

agc
ser

gcc
Ala

ttc
Phe

Met val Leu GlIn Thr GIn val pPhe Ile
5

Thr

25

C@t
H1s

cgc
Arg

ggc
Gly
90

gac
Asp

Tttt
Phe

tcc
Ser

gce
Ala

gtg
val
170

agc
Ser

acc
Thr

tgc
Cys

aac
Asn

10

tgg
Trp

gcc
Ala
75

agc
Ser

ttc
Phe

gca
Ala

tcc
Ser
155

cag
Gln

gt
va

ctg
Leu

gag
Glu

agg
Arg
235

tat
Tyr
60

tca
Ser

gca
Ala

cag
Gln

tte
Phe
140

gtg
val

tgg
Trp

acc
Thr

acc
Thr

gtyg
val
220

&y

caa
Gln

aac
Asn

acc
Thr

ctg
Leu

gga
Gly
125

atc
Ile

val

aag
Lys

gag
Glu

ctg
Leu
205

acc
Thr

gag
Glu

cag
Gln

ctt
Leu

gat
AsSp

tac
Tyr
110

acc
Thr

ttc
Phe

tgc
Cys

gty
val

cag
Gln
190

agc
Ser

cac
H1s

tgt
cys

aaa
Lys

gcc
Ala

ttt
rPhe
g5

Tttt
Phe

aaa
Lys

cCC
Pro

ctg
Leu

gac
Asp
175

gac
Asp

aaa
Lys

cag
Gln

cca
Pro

tct
Ser
80

aca
Thr

tgc
Cys

gtc
val

ccc
Pro

ctg
Leu
160

aac
Asn

agc
ser

gce
Ala

Ser Leu Leu lLeu Trp Ile Ser
15

Gin Ser Pro Ala Thr Leu Ser
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192

240

288

336

384

432

480

528

576

624

672

714



Leu Ser

val Thr
: 50

Gly Gln
65

Gly Ile
Leu Thr
Gln GIn

Glu Ile
130

Ser Asp
145

Asn Asn
Ala Leu
Lys Asp

Asp Tyr
210

Leu ser
225

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

<220>
<223>

<400>

aagcttgcta gcgccaccat gaaacacctg tggttcttcc tectgetggt ggcagetecc

agatgggtgc tgagccaggt gcaattgtgc aggceggttag ctcagccagc accaagggec

Ile

Ala

Pro

Ile

Ser

115

Lys

Glu

Phe

Gln

Ser

195

Glu

Ser

106
1111
DNA

Gly

Ser

Pro

Ala

Ser

100

Arg

Arg

Gln

Tyr

Ser

180

Thr

Lys H

Pro

Glu

Gly

Arg

Arg

85

Ser

Lys

Thr

Leu

Pro

165

Gly

Tyr

val

Arg

Tyr

Leu

70

phe

Leu

ser

val

Arg

Asn

Ser

Lys

Thr
230

Ala

Ser

55

Leu

Ser

Glu

Pro

Ala

135

Ser

Glu

ser

Leu

-

val
215

Lys

artificial Sequence

Nuleic acid sequence coding signal peptide and constant region of

Thr

40

Phe

Ile

Gly

Pro

Gly

Ala

Gln

Ser
200

Tyr A

Ser

human IgG2 heavy chain

106

Leu

Ile

Tyr

Ser

Glu

105

Thr

Pro

Thr

Lys

Phe

Ser

His

Arg

Gly

90

AsSp

Phe

Ser

Ala

val

170

Ser

Thr

Asn

cys

Trp

Ala

75

Ser

Phe

Ala

val

ser

155

Gln

val

Leu

Arg
Tyr
60

Ser
Gly
Ala
GIn
Phe
140
val
Trp
Thr
Thr
val
220

Gly

Ala
45

Gln
Asn
Thr
Leu
Gly
Ile
val
LyS
GTu
Leu

205

Glu

Ser

GIn

Leu

ASp

Tyr

110

Thr

Phe

cys

val

Gln

190

Ser

cys

Gin

Lys

Ala

Phe

95

Phe

Lys

Pro

Leu

ASp

Lys

Gin

Ser

Pro

Ser

80

Thr

Cys

val

Pro

Leu

160

Asn

Ser

Ala

cttccgtgtt ccctetggec ccttgtagcc gttccaccag cgagtccacc gccgeectty

pPage 113



gctgtctggt
ttaccagcgg
gctccgtggt
accacaagcc
gtcctecettg
ctaaggacac
cccacgagga
ccaagaccaa
ccgtggtgea
gacttcctge
aagtgtacac
gtctggtgaa
ctgagaacaa
acagcaagct
tgatgcacga

agtgatatcg

gaaggactac
cgtgcacacc
gaccgtgect
tagcaacacc
tcctgeceect
cctgatgatc
ccctgaggtg
gcctcgtgag
ccaagactgg
ccctatcgag
ccttectect
gggcttctac
ctacaagacc
gaccgtggac
ggcecctgeac

ggcccgttta

ttccctgagce
ttcectgecg
agctccaact
aaggtggaca
cctgtggecyg
agccgtaccc
cagttcaact
gagcaattca
ctgaacggca
aagaccatct
agccgtgagg
cctagcgaca
acccctccta
aagtcccgtt

aaccactaca

aacgagtggc

ctgtgaccgt
tgctgcagtc
tcggcacccea
agaccgtgga
gaccttccgt
ctgaggtgac
ggtacgtgga
acagcacctt
aggagtacaa
ccaagaccaa
agatgaccaa
tcgcegtgga
tgcttgacag
ggcaacaagg
cccaaaagag

a

gagctggaac
cagcggcctt
aacctacacc
gcgtaagtgt
gttcctttte
ctgtgtggtg
cggcgtggag
ccgtgtggtg
gtgtaaggtg
gggccaacct
gaaccaagtg
gtgggagtcc
cgacggctec
caacgtgttc

cctttcectyg
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tccggagecc

tactccctga

tgtaacgtgg
tgtgtggagt
cctecctaage
gtggacgtgt
gtgcacaacg
tccgtgetta
agcaacaagg
cgtgagectc
tceccttacct
aacggacaac
ttettectgt
agctgttccg

agccctggaa

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

1020

1080
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