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1
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50
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65
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SEQUENCE LISTING
GURNEY, Austin L.
AXELROD, Fumiko Takada
HOEY, Timothy )
CHARTIER-COURTAUD, Cecile
RSPO BINDING AGENTS AND USES THEREOF
2293.082PCO3/PAC/KBK

PCT/US2012/046746
2012~07-13

Us 61/570,629
2011-12-14

us 61/521, 547
2011-08-09

Us 61/508,403
2011-07~15

76

(W2

PatentIn version 3.

1

263

PRT

Homo sapiens

1

teu Gly Leu Cys val val Ala igu val
5

Ile Ser Ser Arg Gly ITe Lys Gly LyS
20 25

Glu Gly ser GIn Ala Cys Ala Lys Gly
35 40

Asn Gly Cys Leu Lys Cys Ser Pro Lys
55

Asn Asp Ile arg GIn val Gly val Cys
70 75

Tyr Phe Asp Ala Arg Asn Pro Asp Met
85 90

Ile Glu His Cys Glu Ala Cys Phe Ser
100 105

Lys Glu Gly Leu Tyr Leu His Lys Gly
115 120

Page

Leu

Arg

Cys

Ley

60

Leu

Asnh

His

ATrg
1

Ser
Glin
Glu
45

Phe
Pro

Lys

Asn

Trp )

Arg

30

Leu

Ile

ser

Cys

Phe

110

Tyr

Arg

Cys

teu

cys

Ile

95

cys

Pro

His

Ile

Ser

Leu

Pro

80

LYS

Thr

Ala



cys

Pro

145

Lys

Arg

Thr

Leu

Pro

130

Ala

Lys

Arg

Lys

Gin

210

AST

Arg

Thr

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

<400>

Glu

Gln

Gln

val

Lys

Ley

Lys

ser

2
243
PRY
Homo

2

Met GIn Phe
1

ASp Tyr Ser

ser Tyr val

35

Asp Asn Gly
50

Arg Glu Gly
65

Gly

Cys

Gln

Leu

180

Thr

Arg

Ala

Gly

Ala
260

ser

Glu

Leu

165

His

Arg

Arg

Arg

Gin

245

Gly

sapiens

Arg
His
20

Ser
Cys

Met

Leu
5

cys
Asn
Ser

Arg

ser

Met

150

Cys

Ala

Pro

rhe

Gin

Pro

Arg

Gln
70

Ala

135

Ser

Gly

Pro

Cys

Gly

Glu

Glin

Ala

Ser

Gly

ITe

Cys

Tyr

Ala

Glu

Phe

val

Thr

200

Gly

Ser

Gin

rhe
ASh
Cys
40

Gln

Gly

Asn

™D

Arg

Gly

val

Gin

LyS

Gin

Ala
Arg
25

Lys

GIn

Glu

Gly

ser

170

ASp

Arg

Gly

Glu

Gln
250

Leu
10

Tl"p
Gly

Lys

cys

Thr

Pro

155

Gly

His

Arg

GIn

Ile

Arg

Cys

Ley

Leu
75

Met

140

Trp

Ser

Ala

val

Gly

Ite

Arg

Leu

Phe

60

His

Page 2

Glu

Gly

Glu

Ala

Pro

205

Glu

Ala

Thr

Ley
Ser
ser
45

Phe

ser

Cys

Pro

Glu

Cys

190

cys

ASN

Gly

val

ASN

Lys

Cys

Phe

cys

ser

Cys

Arg

175

ser

Pro

Ser

Arg

Ser

Leu

Pro

ser

Ser

160

Thr

AsSp

Glu

Asn

240

Pro

Met

Ala

Lys

Arg

sar
80



Gly

Arg

Cys

Pro

Cys

145

Arg

val

Thr

Ile
225

Ala

Tyr

Ite

Lys

130

Glu

Thr

Lys

Arg

Pro

210

Glu

Tyr

Glu

val

115

Gly

val

Cys

Lys

Arg

Ash GIn

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

<400>

-

&

2

72

PRT

H
3

omo

Met His Leu

1

Glu Tyr Ile

Met His Pro

35

Gly

Asn

100

Gly

Phe

Gly

Gly

Pro

180

Ala

Ala

Cys

Phe

Ala

His

Phe

165

val

Lys

Lys

Gln

sapiens

Arg

ASp

Tyr

Pra

Lys

LYS

Met

Glu

Glu
230

Ala

Ser

Leu

Leu

135

ser

Tro

ASp

Thr

Lys

215

Glin

Arg %eu Ile Ser

Gly Ser Gln Asn
20

Asn val ser Gln

Pro

Cys

His

120

Glu

Glu

Gly

Thr

Met

200

Arg

His

Trp

Ala

ASp

Phe

105

Arg

Glu

Trp

Leu

Ile

185

Arg

AsSn

Ser

Ley

Met

90

Ser

Gly

Thr

Gly

Glu

170

Pro

His

LyS

val

Phe
10

Asn Arg
Lys Asp
Arg Cys
Met Glu
140
Thr Cys
15
Thr Arg
Cys Pro
Cys Pro
Lys LyS

220

phe Leu
235

Ile Ile

Ser Arg Gly Arg
25

Gly Cys Gin Gly Gly
40

Page 3

Cys
Phe
phe
125
Ccys
Ser
Thr
Thr
Gly
205
Lys

Ala

Leu

Arg

Ala

Cys

110

ASD

va'l

APy

Arg

Ile

190

Gly

Arg

Thr

ASn

Gin
30

Arg Cys
g5

Thr Lys

Glu Cys

Glu Gly

ASH ASnH

160
Gln Ile
175
Ala 6lu
Lys Arg

Lys Leu

ASp Arg

Phe Met
15

Arg Arg

Cys Ala Thr Cys

45



Ser

Ley

65

Pro

Lys

Lys

Cys

Ie

145

Lys

Arg

Thy

Gly

Arg

ASD

50

Glu

ser

cys

Cys

Pro

130

vai

Glu

Asn

Gly

210

Gly

LysS

Lys

«<210> 4
211> 2
<212> P
<213> H

<400> 4

Tyr

Arg

Gly

His

Gly

1le

Glu

195

Arg

Glu

Glu

val

34
RT
omo

Met arg Ala

ASnN

Tyr

Ala

100

Gly

cys

Lys

Thr

Gly

Ser

Ile

Gin
260

Gly

Gly

Tyr

85

ASD

Gly

Leu

Glu

Thr

165

Glin

ATY

Lys

LysS

Pro

245

ASP

sapiens

Pro

Leu

Cys

Met

70

Gly

Cys

Phe

Glu

val

150

Cys

His

Lys

Lys

Glu

230

Gly

Lys

Cys

Leu

a2

LysS

Thr

ASD

Tyr

Ala

135

Ser

Gly

Pro

Ccys

Gin

Glin

t.eu

Ser

Glin

Arg

Thr

Leuy

120

Asn

Glu

rhe

Ser

Thr

200

Arg

Ile

Leu

Cys

Ite

Asn

Trp

LyS

Ala

185

val

Glu

Pro

Glu

ser
265

Leu

Lys

Gly

Pro

90

Phe

Ley

His

Asn

Arg

170

Lys

Gin

Arg

ASp

Asn

250

val

Leu

Pro

val

75

ASp

Asn

Gly

Thr

Pro

155

Gly

Gly

Arg

LyS

Ser

235

Lys

ser

val

Arg
60

Cys

LYS

Lys

Met

140

Trp

Thr

Asn

Lys

Lys

aln

val

Ala

Page 4

Leu

Lay

Asn

Asn

Cys

125

Glu

Ser

Glu

Leu

Lys

Ser

Gln

Ser

His

Phe

ser

Lys

pPhe

110

Leu

Cys

Pro

Thr

Cys

190

Cys

Lys

Leu

Gin

Thr
270

Ala

Phe

Ser

Cys

85

cys

ASp

vai

6ln

Pro

Glu

Lys

val

val

Ala

Cys

80

Thr

Thr

ASH

Ser

Thr

160

val

Pro

Lys

ASD

ser

240

Lys

His

ASp



Met

Gly

Thr

GIn

65

Arg

Serp

Leu

His

Gly

Trp

Glu

Glin

Lys

val
225

Leu

Asn

Tyr

Gly

cys

Tyr

Gin

130

Gly

Gly

Ala

Arg

ASD

210

Arg

<210>
<211>
<2312>
<213>

Ala

Gly

GIn

Phe

Lys

115

Asn

Trp

Ley

Ala

Pro

195

Arg

Pro

243
PRT
Homo

Ledu

20

Thr

Gin

LyS

Glu

ser

100

Gly

Thr

Ser

Glu

Thr

180

cys

Arg

Arg

ASN

Gly

Arg

cys

val

85

Glin

LYS

AT

Pro

Ser

165

Cys

Pro

Pro

GIn

sapiens

Arg

Cys

Lay

Leu

70

Asn

Asp

Cys

Glu

Cys

150

ATrg

Glin

Gly

Arg

Pro
230

Arg

Ile

Phe

55

His

Arg

Phe

Leu

Cys

135

Thr

val

val

Lys

Ile

40

Leu

ASDP

Cys

Cys

Pro

120

Gin

His

Arg

Leu

Arg

200

Asp

Leu

Lys

Cys

phe

cys

Lys

ITe

105

Thr

Gly

Asn

10

Glin

ser

Ile

Pro

cys

Glu

Gly

Giu Ala

ser

185

Ser

Arg

Glin

Pro

Lys

Pro

val

Glu

Arg

Pro

75

cys

Cys

Pro

cys

Lys

155

Gly

ser

Gly

Ley

page

Gly

Glu

Arg

60

Gly

Gly

Lys

Pro

Glu

140

Thr

Arg

5

Thr

AsSn

Glu

Tyr

Ala

Arg

Gly

Leu

Cys

Ala

Lys

Lys

205

Arg

Gly

30

Gly

Gly

Phe

Thr

Gin

110

Thr

Gly

Gly

Gly

Cys

180

Arg

15

leu

Cys

Ile

Gly

Cys

95

Phe

Leu

Pro

Ser

His

Fro

Gly

Leu

Gly

ser

ATQ

Ile

80

Glu

Tyr

Ala

Trp

Ala

160

Glu

Ile

Arg

ASpP



<400>

%er Arg Gly

Ser

Cys

Ile

Asp

65

His

Gly

Ser

Glu

Leu

145

H1s

Arg

Arg

Arg

Gin

225

Gly

Glin

L.eu

Ard

50

cys

Ley

Ser

Met

130

Cys

Ala

Arg

Lys

210

Gin

Pro

Ala

Lys

35

Gln

Arg

Glu

Tyr

Ala

115

Ser

Gly

Pro

Gin

Ala

Ile

Cys

Cys

val

ASN

Ala

Leu

100

Ala

Glu

Phe

val

Thr

1890

Gly

ser

Gln

Lys
5

Ala
ser
Gly
Pro
Cys
His
AsSn
Trp
APy
Gly
val
GIn
Lys

Gin

Gly

LYs

Pro

val

ASD

70

Phe

Lys

Gly

Ser

Asp

Arg

Gly

Glu

GIn
230

Lys

Gly

Lys

Cys

55

Met

sSer

Gly

Thye

Pro

135

Gly

His

Arg

Arg

Ala

215

Glin

Arg

Cys

Leu

40

Leu

ASN

His

Arg

Met

120

Trp

Ser

Ala

val

200

Gly

Gly

Gin
Glu
25

Phe

Pro

ASH

Ccys

105

Glu

Gly

Glu

Ala

Pro

185

Glu

Ala

Thr

Arg

10

Leu

1le

ser

Cys

pPhe

90

Tyr

Cys

Pro

Glu

Cys
70

b

Cys

AsSn

Gly

val

Arg

Cys

Leu

Cys

Ile

75

Cys

Pro

Ser

cys

Pro

Ala

Ser

Gly

page

Ile

Ser

Leu

Pro

60

Lys

Thr

Ala

ser

Ser

140

Thr

ASD

Glu

Asn

Arg

220

Pro

6

ser

Glu

Glu

45

Pro

Cys

Lys

cys

Pro

125

Lys

Arg

Thr

Gly

Arg

Ley

Ala
val
30

Arg

Gly

Ccys

Pro

110

Ala

Lys

Ary

Lys

190

Asn

Arg

Thr

Glu
15

Asn

Asn

Gin

Gln

val

Gy

175

Lys

Leu

LYS

Ser

Gly

Gly

ASp

phe

clu

80

Glu

Gly

Cys

Gln

lLeu

160

Thy

Arg

Ala

Gly

Ala
240



<210> 6
<211> 52
<212> PRT
<213> Homo
<400> 6

Ala Glu Gly
1
val Asn Gly

APg ASn Asp
35

Gly Tyr phe
50

<210> 7
<211> 45
<212> PRT
<213> Homo
<400> 7

Met Asn Lys
1
Ser His Asn

Gly Arg Cys
35

<210> 8
<211> 61
<212> PRT
<213» Homo
<400> 8
Glin Cys Glu
1
Gln Gin Leu
val Leu His
35
Glu Thr Arg

sapiens
Ser Gln

5

Cys Leu
20
ITe Arg

ASp

sapiens
Cys Ile

5
pPhe Cys
20

Tyr Pro

sapiens

Met Sser
5

Cys Gly

20

Ala pPro

Arg Cys

Ala cys Ala Lys %%y Cys Glu

LYS Cvs Ser Pro
25

Lys Leu

Phe

GIn val Gly val Cys Leu Pro
40

Lys

Thr

Ala

Glu

Phe

val

Thr

cys

Lys

cys

Trp

Arg

Gly

val

Lys

Cys

Pra
40

Ser

Arg

Asp

40

Arg

Ile

LyS

Glu

Pro
Gly
25

His

Arg

Glu His
10

Glu Gly

Gly ser

Trp Gly
10

Ser Glu

Ala Ala

val Pro
Page

Cys

Lau

Ser

Pro

Gluy

Cys

Cys
7

Leu Cys ser Glu
15
ITe Leu teu Glu

30

ser Cys Pro Pro
45

Glu Ala Cys Phe
15
Tyr Leu His Lys
30

Ala
45

Cys Ser Lys Lys
15
Arg Thr Arg Arg
30
Ser Asp Thr Lys
45

Pro



50

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

<400>

9
233
PRT
Homo

9

érg Ile ser

Cys

Leu

cys

Ile

65

Cys

Pro

ser

cys

Pro

Ala

Ser

ser

Ley

Pro

50

Lys

Thr

Ala

Ser

ser

130

Thr

ASp

Glu

Asn

Al'g
210

Glu

Gy

35

Pro

Cys

Lys

Cys

Pro

115

Lys

Arg

Thr

Gly

Arg

185

Arg

sapiens

Ala

val

20

Arg

Gly

Lys

Cys

Pro

100

Ala

LyS

Arg

LYS

Glin

180

Asn

Arg

Glu

5

ASn

ASH

Tyr

Iie

GIn

Gln

val

Glu

168

Lys

Leu

Lys

Gly

Gly

ASp

rhe

Glu

70

Glu

Gly

Cys

Gln

Leu

150

Thr

Ser

Cys

Ile

Asp

55

His

Gly

Ser

Glu

Ley

135

His

Arg

Arg

Arg

Gin
215

Glin

Leu

Arg

40

Ala

cys

Leu

ser

Met

120

Cys

Ala

Arg

LYS

LYS

200

Gn

Ala
Lys
25

Gin
Arg
Glu
Tyr
Ala
105
Ser
Gly
Pro
Cys
Gly

Glu

Gln

cys

val

Asn

Ala

Ley

90

Ala

Glu

Phe

val

Thr

170

Gly

Ser

Glin

Ala

Ser

Gly

Pro

Cys

His

Asn

Trp

Arg

Glin

Lys

Gln

page

60

Lys

Pro

val

ASp

60

Phe

Lys

Gly

Ser

ASD

Arg

Gly

Glu

Gin
220
8

Gly

Lys

Cys

Met

ser

Gly

Thr

Pro

125

Gly

His

Arg

Arg

Ala

205

Gin

Cys

Ley

30

Ley

ASnH

His

Arg

Met

110

Trp

Ser

Ala

val

Arg

180

Gly

Gly

Glu

15

Phe

Pro

Lys

AsSn

Cys

95

Glu

Gly

Glu

ala

Pro

175

Glu

Ala

Thr

Leu

Ile

ser

Cys

Phe

80

Tyr

cys

Pro

Glu

Cys

160

Cys

ASnH

Gly

val



Gly Pro Leu Thr Ser Ala Gly Pro Ala

225

<210>
<211
<212>
<213>

«220>
<223>

<400>
Glu val
1

Sser val
Thr Met

cly Gly
50

Lys Gly
Let Glu
Ala Arg
Gin Gly

<210>
<Z211»
<212>
«213>

<220>
«223>

<400>

1

10
121
PRT

230

Artificial sequence

Misc.
10
Gin

Lys

Leu

Lys

Thr
115

11
107
PRT

Leu

Ile

20

Trp

Asn

Ala

Arg

Glu

100

Leu

ser

val

Pro

Thr

ser

85

Phe

val

Gin

Cys

Arg

Asn

Leu

70

Leu

ser

Thr

Ser

Lys

Gin

AsSn

55

Thr

Thr

ASp

val

Artificial seguence

Misc,

11

5

Gly

Thr

Ser

40

Gly

val

ser

Gly

Ser
120

Pro

Ser

25

His

Gly

Glu

Glu

Ty

105

Ala

Glu
10

Gly
Gly
Thr
Lys
ASD
90

Tyr

10

Leu

Tyr

Lys

Thr

ser

75

ser

phe

val

Thr

Thr

Ala

Phe

Lys

Phe

Leu

45

Asnh

Thr

Leu

Ala

Pro

Thr

30

Glu

Gln

Thr

Tyr

Tyr
110

Gly

15

Gly

Trp

Asn

Ala

TYr

Trp

Ala

Tyr

Phe
Tyr
80

cys

Gly

asp Ile val Met Thr Gln Ser His Lys Phe Met Ser Thr ser val Gly
15

Asp Arg val Asn Ile Thr Cys Lvs Ala Ser Gln asp val Ile Phe Ala

20

25

page 9

30



val ala Trp Tyr Gln

35

Tyr Trp Ala Ser Thr

50

ser val Thr

65

ser Gly

Glu Asp Leu Ala Leu

85

Thi phe Gly Gly Gly
100

GIn Lys Pro Gly
40
Arg His Thr Gly
55
Asp Tyr Thr bLeu
70

Tyr Tyr Cys Gin

Thr Lys Leu Glu
105

<Z210> 12

<«211> 6

<212> PRT

<«213> Artificial sequence
<220>

<223> Misc.

<400> 12

Thr Gly Tyr Thr Met
1 5

13
17
PRT

«210>
<211>
<212>
«213>

<220>
<223>

<400>

Misc.

13

His

artificial sequence

Gln Ser Pro Lys Leu teu Ile

45

val Pro ggp Arg Phe Thr Gly

Thr Ile ser Ser val GlIn géa

75

Gin

His Tyr Ser Thr Pro Trp
80 g5

Ile Lys

Gly Ile Asn Pro Asn Asn Gly Gly Thr Thr Tyr Asn Gln Asn Phe Lys
1 5 10 15

Gly

<210> 14

211> 12

<212> PRT

<213» Artificial sequence
<220

<223> Misc.

<400> 14

fage 10



Lys Glu Phe ser Asp Gly Tyr Tyr Phe ige Ala Tyr
1 5

<210> 15

<211> 11

<212> PRT

<213> aArtificial sequence
<220>

<223> Misc.

<400> 15

Lys Ala Ser Gln aAsp val Ile phe Ala val aAla
1 5 10
<210> 16

211> 7

<212» PRT

<213> Artificial sequence
<220

<223> Misc,

<400> 16

Trp Ala Ser Thr Arg His Thr
1 5

<210> 17

<211> 8

<212> PRT

<213> Artificial sequence
<220>

«<223> Misc.

<400> 17

Gin Gln His Tyr Ser Thr Pro Trp
1 5

«210> 18

<211> 8

<212> PRT

<213> Artificial seguence
<220> )

<223> Misc,

<400> 18

ASD Tyr Lys Asp AsSp Asp Asp LyS
1 5

<210> 19
<211> 363
<212> DNA

<213> Artificial seguence
page 11



<220>
<223>

<400> 19
gaggtccage

tcctycaaga
catggaaaga
aaccagaact
ttggagctcce
ttctotgatg
gca

<210>
<211»
<212>
<213>

<220>
«223>

<400> 20
gacattgtga

20
DNA

atcacctgea
ggacaatctc
cgettcacag
gaagacctygg
ggcaccaagce
<210>
<211>
<217
<213>

<220>
<223>

<400>

21

21

met Gly Trp Ser Trp Ile Phe Leu Phe
1 5

val Leu Ser Glu val Glin Leu GlIn g;n

Pro Gly Ala ser val Lys Ile Sgr Cys Lys Thr
4

35

321

464
PRT
Artificial seqguence

Misc.

tgcaacagte
cttctggata
cccttgagty
tcaagggcaa
gcagcctgac

gttactactt

Misc.

tgacceagte
aggccagtea
ctaaactact
gcagtgtatc
cactrtatta

tggaaatcaa

Misc,

20

tggacctgag
cacattcact
gattggaggt
ggccacattg
atctgaggat
ttttgcrtac

Artificial seguence

tcacaaattc
ggatgtgatt
gatttactgy
tgggacagat
ctgtcageaa

a

ctggtgaage
ggatacacca
atrtaatccta
actgtagaga
tctgecactet

tggggccaag

atgtccacat
tttgetgtag
gcatccacee
tatactctca

cattatagca

Leu Leu
10

Page

Ser Gly

ctggggettc
tgcactggyt
acaatggtyg
agtcctecac
attactgtgce

ggactetggt

cagtgggaga
cctggratca
ggcacactgy
ccatcageag

ctcegtggac

agtgaagata
gaggcagage
tactacttac
cacagcctac
aagaaaggag

cactgtctet

cagggtcaac
acagaaacca
agtccctgat
tgtgcagget
gtrtcggtgga

Ser Gly Thr Ala Gly
15

Pro Glu Leu val Lys

Ser Gly Tyr Thr Phe
45

12

60
120
180
240
300
360
363

60
120
180
240
300
321



Thr

Glu

65

Gin

Thr

Tyr

Tyr

Pro

145

ser

val

Phe

Thr

Ala

Asp

val

Thr

Glu

Gly

50

Trp

ASN

Ala

Tyr

130

Pro

Met

Thr

Pro

vai

210

Hi5

Cys

Phe

Pro

val
290

TYyr

Ile

Phe

Tyr

Cys

115

Gly

Ser

val

vat

Ala

195

Pro

Pro

Gly

Ite

Thr

Gly

Lys

Leu

100

Ala

Gln

val

Thr

Tht

180

val

Ser

Ala

cys

Phe

260

val

Phe

Met

Gly

Gly

85

Glu

Arg

Gly

Tyr

Leu

165

Trp

Ley

ser

sar

Thr

ser

His

Ite

70

Lys

teyu

Lys

Thr

Pro

150

ASt

Gln

Thr

Ser

230

Pro

Pro

Cys

Trp

TP

55

ASRH

Ala

Arg

Leu

i35

Leu

Cys

Ser

Ser

Cys

Lys

val

Phe
295

val

Pro

Thr

Ser

Phe

120

val

Ala

Leu

Gly

ASp

Pro

Lys

Ile

Pro

val

280

val

Arg

Asn

Leu

Leu

105

ser

Thr

Pro

val

Ser

185

Leu

Ser

val

Cys

ASp

Glin

Asn

Thr

90

Thr

A5D

val

Tyr

Gy

Asp

Thr

250

Asp

ASD

ASp

ser
Gly
75

val
ser
Gly
Ser
ser
155
Gly
Ser
Thr
Thr
LYS
val
val

Ile

val

His

60

Gly

Glu

Glu

Tyr

ser

140

Ala

Tyr

Ser

Leu

val

220

Lys

Pro

Leu

Ser

Glu
300

Page 13

Gly

Thr

Lys

Asp

Tyr

125

Ala

Ala

Phe

Gly

ser

205

Thr

e

Glu

Thr

LYS

285

val

LYS

Thr

ser

Ser

110

Phe

Pro

val

190

Ser

Cys

val

val

Ile

270

Asp

His

Thr

Tyr

Ser

95

Ala

Phe

Thr

Thr

Glu

175

His

Ser

Asn

Pro

Thr

ASD

Thr

Leu

ASN

80

Thr

Leu

Ala

Thr

Asn

160

Pro

Thr

val

val

240

ser

Leu

Pro

Ala



Gin

305

ser

Lys

ile

Pro

Met

385

ASH

Thr

ASn

Leu

Thr

Glu

Cys

Ser

Pro

370

Ile

Gly

Asp

Tre

His
450

<210>
<211
<212

<213>

<220

<223>

<400>

ain

L.eu

Arg

Thr

Glin

Gly

Glu

435

Asn

22
238
PRT
Artificial seguence

Misc.
22

Pro

Pro

val

340

Thr

Lys

Asp

Pro

Ser

420

ala

His

Arg

Ile

325

AsSn

LyS

Glu

rhe

Ala

405

Tyr

Gly

His

Ser

Gly

Gin

Phe

390

Gly

Phe

Asn

Thy

Met Gly Phe Lys Met Glu
1 5

Leu Trp Leu sgr Gly val
2

Lys Phe met Ser Thr Ser
35

Ala ser Glin Asp val Ile

50

Gly
His
Ala
Arg
Met
375
Pro

AsSn

Ser

Asp

val

ghe

Glin

Gln

Ala

Pro

360

Ala

Glu

Tyr

Tyr

Phe

440

Lys

Glin
Gly
Gly
40

Ala

Phe

Asp

Phe

345

Lys

Lys

ASp

Lys

Ser

425

Thr

ser

Ile

ASp

25

ASD

val

Asn Ser
315

Trp Leu
330

pro ala

Ala Pro

ASp LYS

ile Thr

395

Asn Thr
410
Lys Leu

Cys ser

Lew Ser

GIn Ala

10

Ite val

arg val

Thr

ASn

Pro

Gin

val

380

val

Gin

AsSn

val

His
460

phe

Met

Asn

Ala Trp Tyr
60

page 14

Phe

Gly

Ile

val

365

Ser

Glu

Pro

val

Leu

445

ser

va'

Thr

Ile

45

Gin

Arg

Lys

Tyr

Leu

Trp

Ile

Glin

430

His

Pro

Phe

Gin

Thr

Gin

ser

Glu

335

Lys

Thr

Thi

Gln

Met

415

Lys

Glu

Gly

va'l
15

cys

Lys

val
320
Phe

Thr

Ite

Asp

ser

Gly

Lys

Phe

His

Lys

Pro



Gly GIn Ser Pro Lys Leu Leu Ile Tyr Trp Ala Ser Thr Arg His Thr
65 70 75 80

Gly val pro Asp arg phe Thr Gly Ser val Ser Gly Thr Asp Tyr Thr
85 90 95

Leu Thr ITe Ser Ser val Gin Ala Glu Asp Leu Ala Leu Tyr Tyr Cys
100 105 110

Gln GIn His Tyr Ser Thr Pro Trp Thr rhe Gly Gly Gly Thr Lys Leu
115 120 125

Glu Ile Lys Arg Ala Asp Ala ala pro Thr val ser 1le pPhe Pro Pro
130 135 140

Ser Ser Glu GIn Leu Thr Ser Gly Gly ala Ser val val Cys Phe Leu
145 150 155 160

Asn Asn Phe Tyr Pro Lys Asp Ile Asp val Lys Trp Lys Ile Asp Gly
165 170 175

Ser Glu Arg GIn Asn Gly val Leu Asn Ser Trp Thr Asp Glin Asp Ser
180 185 190

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

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

ser Thr Ser Pro Ile val Lys Ser Phe Asn Arg Asn Glu Cys

225 230 235

<210> 23

<211~ 1398

<212> DNA )

<213> Artificial seguence

<220>

<223> Mmisc,

<400> 23

atgggatyga getggatctt tetotttete ctgtcaggaa ctgcaggtgt cctctotgag 60
grccagetge aacagtetgg acctgagety gtgaagectg gggettcagt gaagatatcec 120
tgcaagactt ctggatacac attcactgga tacaccatgc actgggtgag gcagagecat 180
ggaaagacce ttgagtggat tggaggtatt aatcctaaca atggtggrac tacttacaac 240
cagaacttca agggcaaggc cacattgact gtagagaagt cctccaccac agectacttg 300

page 15



gagctcegea
tctgatggtt
gccaaaacga
tccatggtga
tggaactctg
ctctacacte
acctgcaacg
gattgtggtt
cceecaaage
gtagacatca
gtgcacacag
agtgaacttc
aacagtgcag
aaggctccac
agtctgacct
aatgggcage
tacttcgtet
acctgetetg
tctectggta
<210>
<211>
S5

<220>
<223>

<400> 24
atgggcttca

ggtgttgacg
gacagggtca

24
720
DNA

caacagaaac
ggagtccctg
agtgtgcagg
acgttcggtg

atcrtcceac

gcctgacatce
actactrtit
cacceecatc
ccctgggatg
gatccctgtc
tgagcagctce
ttgeccaccee
gtaagcctty
ccaaggatgt
gcaaggatga
ctcagacgcea
ccatcatgea
ctttecetge
aggtgtacac
gcatgataac
cagcggagaa
acagcaagct
tgttacatga

aatgataa

Misc.

agatggagrc
gagacattgt
acatcaccty
caggacaatc
atcgcettcac
ctgaagacct
gaggcaccaa

catccagtga

tgaggattct
tgcttactgg
tgtctatcca
cectggtcaag
cagcgotgtg
agtgactgtc
ggccageagce
catatgtaca
gctcaccatt
tcccgaggtc
acccegggag
ccaggactgg
cceccategag
cattccacct
agacttcttce
ctacaagaac
caatgtgeag
gggcetgeac

Artificial sequence

acagattcag
gatgacccag
caaggccagt
tcctaaacta
aggcagtgta
ggcactttat
gctggaaatc

gcagttaaca

gcactctatt
ggccaaggga
ctyggeeccty
ggctatttec
cacaccttcc
ccetcecagea
accaaggtgg
gtcccagaag
actctgactc
cagttcagct
gagcagttca
ctcaatggca
aaaaccatct
cceaaggage
cctgaagaca
actcagccca
aagagcaact

aaccaccata

gcatttgtat
tctcacaaat
caggatgtga
ctgatttact
rctgggacag
tactgtecagc
aaacgggctg

tctggagyty
page

actgtgcaag
ctctggtcac
gatctgetge
ctgagccagt
cagctgtect
cctggeecag
acaagaaaat
tatcatctgt
ctaaggtcac
ggtttgtaga
acagcacttt
aggagttcaa
ccaaaaccaa
agatggccaa
ttactgtgga
tcatggacac

gggaggcagg
ctgagaagag

tcgtgttter
tcatgtccac
tttttgetgt
gggecatccac
attatactct
aacattatag
atgctgeacc

ccteagtegt

16

aaaggagttc
tgtctettea
ccaaactaac
gacagtgacc
gcagtctgac
cgagaccgte
tgrgceccagy
cttcatcttce
gtgtgtigtg
tgatgtggag
ccgetcagrce
atgcagggtce
aggcagaccy
ggataaagtc
gtggcagtgg
agatggctct
aaatactttce

ccreteccac

ctggttgtct
atcagtggga
agcctggtat
ccggeacact
caccatcage
cactcegtgg
aactgtatcc

gtgcttctty

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260

1380
1398

60
120
180
240
300
360
420
480



aacaacttct accccaaaga catcaatgtc aagtggaaga

aatyggcgtee tgaacagttg gactgatcag gacagcaaay

agcaccctca cgttgaccaa ggacgagtat gaacgacata

actcacaaga catcaacttc acccattgteo aagagcrica

<210>
<213
<212>
<213>

<220>
<223>

<400>

25
445
PRT

Artificial sequence

Misc.

25

Glu val Gln
1

Ser

Thr

Gly

val

Thr
145

Thr

val

Met

Gly

50

Gly

Glu

Alg

Gly

Tyr

Leu

Trp

LyS

His

Iie

LYS

Leu

Lys

Thr

115

Pro

Gly

Asn

Leu

Ile

20

Trp

ASn

Ala

Arg

Glu

100

Leu

Leu

Cys

Ser

Gin

Ser

val

Pro

Thr

ser

85

Phe

val

Ala

Leu

Gly

GIn
Cys
Arg
Asn
Leu
70

Ley
Ser
Thr
Pro
val

150

Ser

sSer

Lys

Gin

Asnh

55

Thr

Thr

Asp

val

Lys

Leu

Gly

Thr

Ser

40

Gly

val

ser

Gly

Ser

120

Ser

Gly

ser

P10

Ser

25

His

Gly

Glu

Glu

Tyr

sSer

Ala

Tyr

ser

Glu Leu
10

Gly Tyr

Gly Lys

Thr Thr

Lys ser

75

Asp ser

90

Tyr phe

Ala Lys

Ala Gn

Phe Pro
155

Gly val

page

ttgatggcag tgaacgacaa
acagcaccta cagcatgage
acagctatac ctgtgaggec

acaggaatga gtgttagtga

val Lys pPro Gly Ala
15

Thr phe Thr Gly Tyr
30

Thr Lgu Glu Trp Ile
4

Tyr Asn Gin Asn Phe

Ser Thr Thr ala Tyr
80

Ala Leu Tyr Tyr Cys
95

phe Ala Tyr Trp Gly

Thr Thr pro Pro Ser

Thi Asn Ser Mmet val
140

Gtu pro val Thr val
160

His Thr phe pPro Ala
175

17

540
600
660
720



val

Ser

Ala

Cys

225

Phe

val

Phe

Pro

Pro

305

val

Thr

Lys

ASD

Pro

385

Ser

Ala

Leu

Ser

ser

210

Lys

PO

Thr

ser

290

e

Asn

LYs

Glu

phe

370

Ala

Tyr

Gly

GlIn

Thr

195

ser

Pro

Pro

Cys

Trp

275

Gluy

Met

Ser

Gly

Glin

355

Phe

Glu

Phe

Asn

Ser

180

Trp

Thr

cys

Lys

val

260

Phe

Glu

His

Ala

340

Met

Pro

Asn

val

Thr
420

Asp

Pro

Lys

Ile

Pro

245

val

val

GIn

Gin

Ala

325

Pro

Ala

Glu

Tyr

Tyr

405

pPhe

Ley

ser

val

230

Lys

val

ASp

Phe

Asp

rhe

Lys

Lys

Asp

Lys

390

Ser

Thr

Tyr

Glu

ASD

215

Thr

ASpP

ASD

ASp

Asn

295

Trp

Pro

Ala

Asp

Ile

375

Asn

Lys

Thr

Thr

200

Lys

val

val

Ile

val

280

ser

Leu

Ala

Pro

Thr

Ley

ser

Ley

185

val

Lys

Pro

Leu

ser

265

Glu

Thr

AsSn

Pro

= val

Gin

Asn

val
425

ser

Thy

Ile

Glu

Phe

Gly

Ile

330

val

Ser

Glu

Pro

val

410

Leu

ser

Cys

val

val

235

Ile

ASp

7 His

Tyr

Ley

Trp

Ile

395

Gln

His

sSer

Asn

Pro

220

ser

The

ASP

Thr

Ser

360

Glu

Lys

Thr

Thr

Glin

380

Met

Lys

Glu

page 18

val

val

205

Arg

ser

Leu

Pro

Ala

285

val

Phe

Thr

Ite

Cys

365

Trp

ASp

ser

Gly

Thr

190

Ala

ASp

val

Thr

Glu

270

Gin

Ser

Lys

Ile

Pro

350

Met

Asn

Thr

Asn

Leu
430

val

His

Cys

Phe

Pro

255

val

Thr

Glu

Cys

Ser

335

Pro

Ile

Gly

ASp

Pro

Pro

Gly

Ile

240

Lys

Gin

Gin

Leu

Arg

Lys

Pro

Thr

Glin

AsSh



Mis His Thr Glu Lys Ser Leu
435

<210>
<211>
<212
<213>

<220
<223>

<400>

20
214
PRT

Artificial sequence

misc.

26

Asp Ile val
1

ASp

val

Tyr

ser

65

Glu

Thr

Pro

Gly

ASN

145

Asn

ser

The

APy

Ala

Trp

50

vVal

ASp

phe

Thr

Ala

130

val

Sar

Thr

Cys

val

Trp

35

ala

Ser

L.eu

Gly

val

115

ser

Lys

Trp

Leu

Glu
195

Met

Asn

20

Tyr

ser

Gly

Ala

Gly

Ser

val

Trp

Thr

Thr

180

Ala

Thr

e

Gln

Thr

Thr

Leu

Gly

Ite

val

Lys

165

Leu

Thr

Gln

Thr

Gin

Arg

ASD

70

Tyr

Thr

Phe

Cys

ITe

150

Glin

Thr

His

Ser

Cys

Lys

Tyr

Tyr

Lys

Pro

Phe

135

Asp

ASD

Lys

Lys

ser Mis ser Pro Gly Lys

440

His Lys

Lys ala
25

Pro Gly
40

Thr Gly

Thr Leu

Cys G1in

Leu Glu
105

Pro Ser
120

Leu Asn

Gly Ser

ser Lys

Asp Glu

185

Thr ser
200

rhe

10

ser

Gin

val

Thr

Glin

90

Ile

ser

Asn

Glu

ASD

170

Tyr

Met

Glin

Ser

Pra

Ile

His

LyS

Glu

phe

Glu

Ser

ASp

Pro

ASD

60

ser

Tyr

Arg

GIn

Tyr
140

" Thr

Arg

Thr ser pro

page 19

445

Thr

val

LYS

Arg

ser

ser

ala

Leu

125

Pro

Asn

Tyr

His

Ile
205

ser

Ile

30

Leu

Phe

val

Thr

110

Thr

Lys

Gly

Ser

Asn

180

val

val

15

Phe

Leu

Thr

GIn

Pro

95

Ala

Ser

ASp

val

Met

175

Ser

Lys

Gly

Ala

ile

Gly

Ala

80

Trp

Ala

Gly

Leu
160
Ser

Tyr

Ser



Phe Asn Arg Asn Glu Cys

210
«210> 27
«<211> 125
<212> PRT
<213> Artificial sequence
<220>
<223> Misc.
<400> 27

Glu val Lys Leu val Glu ser Gly Gly Gly Lew val Lys Pro Gly Gly
1

ser teu Lys Phe ser Cys Ala Ala Ser Gly Phe Ser Phe Ser Ser Tyr
20 25 30

Ala met Ser Trp val Arg GIn Thr Pro Glu Lys Arg Leu Glu Trp val
35 40 45

Ala ser Ile ser ser Gly Gly Ser Thr Tyr Tyr Pro Asp Ser val Lys
50 55 60

Gly Arg phe Thr Ile Ser Arg Asp Asn val Arg Asn Ile Leu Tyr Leu
65 70 75 80

Gln Met Ser Ser Leu Arg Ser Glu Asp ggr Ala Met Tyr pPhe gys Ala
85 5

Arg Gly Gly Asp Pro Gly val Tyr Ash Gly Asp Tyr Glu Asp Ala Met
100 105 110

Asp Tyt Trp 61y Gla Gly Thr Ser val Thr val Ser Ser
115 120 125

<210> 28

<211> 107

<212» PRT

<213> Artificial sequence
<220>

<223> Misc.

<400> 28

Asp ITe val Met Thr GIn Ser His Lys Phe Met Ser Thr Ser val Gly
1 5 10 15

Asp Arg val Ser ITe Thr Cys Lys Ala Ser Glin Asp val Ser Ser Ala
20 25 30
Page 20



val ala Trp Tyr GIn GIn Lys Pro Gly GIn Ser Pro zgs Leu Leu Ile
35 40

Tyr Trp Ala Ser Thr Arg His Thr Gly val Pro égp Arg Phe Thr Asn
50 55 '

ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser Ser val Gin Ala
65 70 75 80

Glu Asp Leu Ala Leu Tyr Tyr Cys GIn GIn His Tyr Ser Thr Pro Trp
85 90 95

Thr Phe Gly Gly Gly Thr Lys Lteu Glu Ile Lys

100 105
<210> 29
<2il> 6
<212> PRT
<213> artificial sequence
<220>
«<223> Misc,
<400> 29

Ser Ser Tyr Ala Met Ser
1 5

<210> 30

<211> 16

<212> PRT

<213> Artificial sequence

<220>

<223> Misc.

<400> 30

Ser Ile Ser Ser Gly Gly Ser Thr Tyr Tvr Pro Asp Ser val Lys Gly
1 5 10 15
«210> 31

<211> 18

<217> PRT

<213> Artificial sequence

<220>

<223> #Mrisc.

<400> 31

?rg Gly Gly Asp gro Gly val Tyr asn géy Asp Tyr Glu Asp ?ga met

Page 21



ASp Tyr

<210 32

<211> 11

<212> PRT ’

<213> Artificial sequence
<220>

<223> Wisc.

<400> 32

;ys Ala ser Gln Asp val ser ser Ala val Ala
>

<210> 33

«211> 7

<212> PRT

<213> Artificial sequence
<220

<223> wMisc.

<400> 33

Trp Ala ser Thr Arg His Thr
1 5

<210> 34

<211> 7

<212> PRT

«213> aArtificial seguence
«220>

<223>» Misc.

<400> 34

Gin GIn His Tyr Ser Thr Pro
1 5

<210> 35

«211> 375

<212> DNA

<213> Artificial sequence
<220>

<223» Misc.

<400> 35

gaagtgaayc tggtggagtc
tcctygtgeag cctotggatt
ccagagaaga ggcrggaglty
gacagtgtga agggcecgatt

caaatgagca gtetgaggrc

tgggggaqgc
cagtttcagt

ggtcgeatee
caccatctee

tgaggacacyg

10

ttagtgaagc ctggaggyte
agttatgeca tgtcttyggt
attagtagtg grtggtagrac
agagataatg tcaggaacat

gccatgtatt tctgtygcacy
Page 22

cctgaaattt
tcgecagact
ctactatcca

cctytaccty

aggcggggat

60
120
180
240
300



ccgggggtct acaatggtga ctacgaagat getatggact actggggtca aggaacctca

gtcaccgtct cctca

<210> 36
<211> 321
<212> DNA

<213>

<220>

<223>

Misc

<400> 36
gacattgtga

atcacctygca

gggcaatctc

cgcttcacaa

gaagacctgy

ggcaccaagce

<210> 37
<211> 468
<212> PRT

<213>

<220>

<223>

Misc

<400> 37

Met
1
val
Pro
Ser
Glu
65

Ser

Leu

Asn Phe

Gln Cys

Gly Gly
35

ser Tyr
50
Trp val

val Lys

Tyr Leu

tgacccagte
aggccagtca
ctaaactact
acagtggatc

cactttatta

tggaaatcaa a

Gly

Glu

20

ser

Ala

Ala

Gly

Gin
100

Leu

val

Ley

Met

Ser

Arg

85

Met

Arg

Lys

Lys

ser

Ile

70

Phe

Ser

Artificial sequence

Artificial sequence

Leu

Leu

Phe

Trp

55

Ser

Thr

Ser

tcacaaattc
ggatgtgagt
gatttactgg
tgggacagat

ctgtcagcaa

val

val

ser

40

val

ser

Ile

Leu

atgtccacat

tctgctgtag

gcatccacce

tatactctca

cattatagca

Phe

Glu

25

Cys

Arg

Gly

Ser

Leu val
10

ser Gly

Ala Ala

Gin Thr

Gly ser
75

Arg Asp
90

Ser Glu

cagtcggaga

cctggtatca

ggcacactgg

ccatcagtag

ctcegtggac

Leu

Gly

Ser

Pro

60

Thr

Asn

Asp

Page 23

val

Gly

Gly

45

Glu

Tyr

val

Thr

Leu

Leu

30

Phe

Lys

Tyr

Arg

Ala
110

Ser

Arg

Pro

Ash

95

Met

cagggtcage
acaaaaacca
agtccctgat
tgtgcagget
gttcggtgga

Gly

Lys

Phe

Leu

Asp

80

Ile

Tyr

360
375

60
120
180
240
300
321



Phe

ASp

Ala

145

Ala

Phe

Gly

Ser

Thr

225

e

Glu

Thr

Lys

val

305

phe

Gly

ITe

Cys

Ala

130

Lys

Gin

Pro

val

ser

210

Cys

val

val

Ile

Asp

290

His

Arg

LyS

Glu

Ala

115

Met

Thi

Thr

Glu

Je T
O
wrin

Ser

Asn

Pro

Ser

Thr

275

Asp

Thr

Ser

Glu

Lys

Arg

ASD

Thr

Asn

Pra

180

Thr

va'l

val

Arg

ser

260

Leu

Pro

Ala

val

Phe

340

Thr

Gly

Tyr

Pro

Ser

165

val

phe

Thr

Ala

ASp

245

val

Thr

Glu

Gln

Ser

325

Lys

Ile

Gly

Trp

Pro

150

Met

Thr

Pro

val

His

230

Cys

Phe

Pro

val

Thr

310

Glu

Cys

ser

Asp

Gly

Ser

val

val

Ala

Pro

215

Pro

Gly

Ile

Lys

Glin

295

GIn

Leu

APrg

Lys

Pro

120

Gin

val

Thr

Thr

val

200

Ser

Ala

Ccys

Phe

val

280

Phe

Pro

Pro

val

Thr
360

Gly

Gly

Tyr

Leu

Trp

Leu

Ser

sSer

Lys

Pro

265

Thr

ser

Arg

Ile

ASn

345

Lys

val

Thr

Pro

Gly

ASh

Gln

Thr

ser

Pro

250

Pro

Cys

Trp

Glu

Met

330

sSer

Tyt

ser

ser

ser

Trp

Thy

235

Cys

Lys

val

Phe

Glu

315

His

Ala

Asn

val

140

Ala

Leu

ASp

Pro

220

Lys

Tle

Pro

val

val

300

Glin

GlIn

Ala

Gly Arg Pro

page 24

Gly
Thr
Pro
val
ser
Leu
205
Ser
val
Cys
Lys
val
285
ASP
Phe

ASD

phe

365

ASp

val

Gly

Lys

Leu

190

Tyr

Glu

ASD

Thr

ASp

270

ASD

ASD

Asn

Trp

Pro

350

Ala

Tyr G

Ser

ser

Thr

Thr

Lys

val

255

val

Ite

val

ser

Leu

335

Ala

Pro

Ser

Ala

160

Tyr

Ser

Leu

val

Lys

240

Pro

Leu

Ser

Glu

Thr

320

Asn

Pro

Gin



val Tyr Thr Ile pPro pPro Pro
370 375

ser Leu
385

Thr Cys met Ile Thr
390

Glu Trp GIn Trp Asn Gly Gln

Pro Ile

val Gn

Leu His

450

Ser Pro

465

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

<220>
<223>

<400>

405

met asp Thr Asp Gly
420
Lys Ser Asn Trp Glu
435
Glu Gly Leu His Asn
455
Gly Lys
38
238
PRT
Aartificial sequence
Misc.
38

?at Gly Ile Lys Met Glu Ser

Leu Trp

Lys Phe

Ala Ser
50

Gly 6in
65

Gly val

Leu Ser Gly val Asp
20

Met Ser Thr Ser val
35

Gin Asp val ser ser

Ser Pro Lys Leu Leu
70

Pro Asp Arg Phe Thr
85

Lys

Asp

Pro

Ser

Ala

440

His

Gin

Gly

Gly

40

Ala

Ile

ASN

Glu

Phe

Ala

Tyr

425

Gly

His

ITe

Asp

25

ASp

val

Tyr

sSer

Gln

rhe

Glu

410

Phe

ASn

Thr

Gin

10

Ile

Arg

Ala

Trp

Met

Pro

395

ASnh

val

Thr

Glu

Ala

val

val

Trp

Ala
75

Ala

380

Glu

Tyr

Tyr

pPhe

LyS

phe

Met

Ser

Tyr

60

ser

LyS

ASD

LYS

ser

Thr

445

ser

val

Thr

Ile

45

Gln

Th

Gly Ser Gly Thr
90

pPage 25

ASD

Ile

Asn

Cys

Leu

phe

Gin

30

Thr

Gin

Arg

ASD

Lys

Thr

Thr

415

Leu

Ser

Ser

val

15

Ser

Cys

Lys

His

val
val
400
Gln

Asn

val

phe
His
Lys
Pro
Thr
80

Thr



teu Thr Ile

Gin &ln His

Ile
130

Glu Lys

Ser Ser Glu

145

Asn Asn Phe

Ser Glu Arg

Lys ASp Ser

195

Glu Tyr Glu

210

Ser Thr ser

225

<210>
<211>
<212>»
<21.3>

<220>
<223> Mmisc

<400> 39
atgaacttcg

39
1407
DNA

gtgaagctgg
tgtygcagect
gagaagaggc
agtgtgaagg
atgagcagtc
ggggtctaca
accgtctrect
gcccaaacta

gtgacagtga

Ser
100

ser
Tyr Ser
Ala

Arg

Gln Leu

val

Thr

ASp

Thr

GIn ala

Pro Trp
Ala

Ala

Ser Gly

150

Pro
165

Tyt

Gln
180

Asn
The Tyr
His

Arg

Pro Ile

Lys

Gly

ser

Asn

val

Asp Ile

val Leu

Met Ser

200

ser
215

TYFr

Lys Ser

230

ggctrgagatt
tggagtctgy
ctggattcay
tggagtgggt
gccgatteac
tgaggtctga
atggtgacta
cagccaaaac
actcecatggrt

cctggaacte

Artificial seguence

ggtrtecett
gyggaggctta
trtcagtagt
cgcateeatt
catctecaga
ggacacggee
cgaagatyct
gacaccecea
gaccctggga

tggatcccty

Glu

Thr

Gly

Asn

Asn

Thy

Asp Leu

105

phe Gly

pro Thr val

Ala ser

155

val
170

Lys

ser Trp

185

ser Thr Leu

Cys Glu

phe asn

235

gtecttgrtt
gtgaagceotg
tatgecatgt
agtagtgyyty
gataatgtca
atgratttct
atggactact
tetgtetate
rtgectggtca

tTocagegygty

Ala Leu

Gly Gly

Ser Ile Phe

140

val val Cys

Trp Lys Ile

GIn
190

Thr Asp

Thr Leu Thr

205

ala Thr His

220

Ash Cys

taaaaggtgt
gagggtccet
cttgggttcg
gtagtaccta
ggaacatcct
gtgcacgagy
ggdggrcaagy
cactggeeee
agggctattt

tgcacacctt

Page 26

Tyr Cys

Lys Leu

Pro Pro

Phe Leuy

160

Gly
175

Asp Ser

Lys ASp

Lys Thr

ccagtgtgaa
gaaattttec
ccagacteca
ctatccagac
gracctgeaa
tggggatccg
aaccteagte
tggatctget
ccctgageca

cecagetgtc

60
120
180
240
300
360
420
480
540
600



ctgcagtctg
agcgagaccyg
attgtgcaca
grerteatcet
acgtytgrtyg
gatgatgtgg
ttecgetcag
aaatgcaggg
aaaggcagac
aaggataaay
gagtggcagt
acagatggcet
ggaaatactt
agcctetece
<210>
<211>
<212>
<213>

<220>
<223>

<400> 40
atgggcatca

ggtgttgacg
gacagggtca

40
717
DNA

caacaaaaac
ggagtcectg
agtgtgeagy
acgttcggty
atcttcecac
aacaacttet
aatyggegtec
agcaccctca

actcacaaga

acctetacac
tcacctgeaa
gggattgrag
tceececcaaa
tggtagacat
aggtgceacac
tcagtgaact
tcaacagtygce
cgaaggetee
tcagtetgac
ggaatgggca
ctracttegr
tcacctgetc

actctectyg

Misc.

agatggagtc
gagacattgt
gcatcaccty
cagggcaatc
atcgericac
ctgaagacct
gaggceaccaa
catccagtga
accccaaaga
tgaacagttyg
cyttgaccaa

catcaacttc

tctgageage
cgttgeeocac
ttgtaagect
gcccaaggat
cagcaaggat
agctcagacy
tceceateaty
agcetrteect
acaggtgtac
ctgcatgata
gecageggag
ctacagcaag
tgtgttacat

taaatga

artificial sequence

acagattcag
gatgacccag
caaggecagt
tcctaaacta
aaacagtgga
ggcactttat
gctggaaatc
gcagrtaaca
catcaatgtc
gactgatcag
ggacgagtat

accecattgte

tcagtgacty
ccggecagea
tgcatatgta
gtgctcacca
gatccegagy
caacceeygyy
caccaggact
gceeecateg
accattccac
acagacttct
aactacaaga

ctcaatgtge

gagggectge

gcatttgtat
tcrcacaaat
caggatgtga
ctgatttact
tctgggacayg
tactgtcage
aracgggetg
tctggaggtg
aagtggaaga
gacagcaaag
gaacgacata

aagagcttca

tceectecag
gcaccaaggt
cagtcecaga
tractotyac
tccagtteag
aggagecagtt
ggctcaatyg
agaaaaccat
ctcecaagga
tcectyaaga
acactecagec
agaagagcaa

acaaccacca

tegtgrttet
tcatgteccac
grtctgetgt
gggcatccac
attatactct
aacattatag
atgetgeacc
cetcagtegt
ttgatgycag
acagcaccta
acagcetratac

acaggaatga

Page 27

caccrggece
ggacaagaaa
agtatcatct
tcetaaggte
ctggtttgta
caacagcact
caaggagttc
ctccaaaacc
gcagatggee
cattactgtg
catcatggac
ctgggaggca
tactgagaag

ctgottgtct
atcagtcgga
agectggtat
ccggeacact
caccatcagt
cactccgtyg
aactgtatcce
gtgcttetty
tgaacgacaa
cagcatgagce
ctgtgaggec
gtgttag

660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1407

60
120
180
240
300
360
420
480
540
600
660
717



<210
<211>
<212>
<213>

<220>
<223>

<400

41
449
PRYT

Artificial sequence

Misc.

41

Glu val Lys

i

Ser

Ala

Ala

Gly

65

Glin

Arg

Asp

Thr

Asn

145

Pro

Thr

val

val

Leuy

Met

Ser

50

Arg

Met

Gly

Pro

130

ser

val

Phe

Thr

Ala
210

LYs

Ser

35

Ile

Phe

Ser

Gly

Trp

115

Pro

Met

Thr

Pro

val

195

His

Leu

Phe

20

Trp

Ser

Thr

Ser

ASD

Gly

Ser

val

val

Pro

Pro

val

Ser

val

ser

Tle

Pro

Gln

val

Thr

Thr

165

val

Ser

Ala

Glu

Cys

Arg

Gly

Ser

70

Arg

Gly

Gly

Tyr

Leu

150

Trp

lLeu

Ser

ser

ser

Ala

Gin

Gly

Arg

Ser

val

Thr

Pro

135

Gly

AsSn

Glin

Thr

Ser
215

Gly Gly

Ala Ser
25

Thr Pro
40

Ser Thr

ASp Asn

Glu Asp

Tyr Asn
105

Ser val
120

teu Ala

Cys Leu

Ser Gly

ser Asp
185

Trp Pro
200

Thr Lys

Gly

10

Gly

Glu

Tyr

val

Thy

90

Gly

Thr

Pro

val

Ser

170

Leu

ser

Leu

phe

Lys

Tyr

Arg

75

Ala

ASD

val

Gly

LYS

155

Leu

Tyr

Glu

vai

Ser

Arg

Pro

60

Asn

Met

TYyr

Ser

ser

140

Gly

Thr

Thr

val Asp Lys

220

page 28

Lys

phe

Ley

45

ASp

Ile

Tyr

Glu

ser

125

Ala

Tyr

Ser

Leu

val

205

LYS

Pro

ser

30

Gly

Ser

Leu

Phe

ASp

Ala

aAla

Phe

Gly

ser

190

Th

Ile

Gly

15

sSer

Trp

val

Tyr

cys

Ala

Lys

Gln

Pro

val

175

Ser

Cys

val

Gly

Tyr

val

Lys

Ley

80

Ala

Met

Thy

Thr

Glu

160

His

ser

AsSH

Pro



ser

Leu

Pro

Ala

va’l

305

Phe

Thr

Ile

ser

Gly

Lys

ASp

vai

Thr

Glu

Gln

290

ser

Lys

Ile

Pro

Met

370

Asn

Thr

Asn

Leu

<2 10>
<211>»

Cys

phe

Pro

val
275

Cys

Sear

Pro

355

Ile

Gly

Asp

Trp

His

42
214

Gly

Ile

Lys

Gin

 G1in

Leu

Avg

Lys

340

Pro

Thr

Glin

Gly

Glu

420

Asn

Cys

Phe

245

val

Phe

Pro

Pro

Lys

Asp

Pro

Ser

405

Ala

His

Thr

Ser

Arg

I'le

310

Ash

{ys

Glu

rhe

Ala

390

Tyr

Gly

His

Pro

Pro

ser

Gly

Glin

phe

375

Glu

Phe

ASH

Thr

Cys

Lys

val

Phe

280

His

Ala

Arg

Met

360

Pro

Asn

val

The

Glu
444

Ile

Pro

val

265

val

Pro

345

Ala

Glu

Tyr

Tyr

Phe

425

Lys

Cys

Lys

val

Asp

Phe

ASp

phe

330

Lys

Lys

Asp

Lys

ser

410

Thr

sSer

Thr

235

Asp

ASp

ASPH

Ash

315

Pro

Ala

ASD

Ile

Asn

395

Lys

Cys

Leu

val

val

Ile

val

sSer

300

Leu

Ala

Pro

Lys

Thr

380

Thr

Leu

Ser

ser

page 29

Pro

Leu

ser

Gly

285

Thr

ASN

Pro

Glin

val

365

val

Gin

Asn

val

His
445

Glu

Thr

Lys

270

val

Phe

Gly

Ije

val

350

Ser

Glu

Pro

val

Leu

430

Ser

val

His

Arg

Lys

Glu

335

Tyr

teu

Trp

Ile

Glin

415

His

Pro

ser
240
Thr

ASp

Thr

Glu

320

LyS

Thr

Thr

Gln

Met

400

Lys

Glu

Gly



<212>
<213>

<220>
<223>

<400>

PRT

Artificial sequence

Misc.

42

Asp Ile val

1

ASD

val

Tyr

ser

65

Glu

Thr

PIo

Gly

Asn

145

Asnh

ser

Thr

Phe

Arg
Ala
Trp
50

Gly
ASD
Phe
Thr
Ala
130
val
Ser
Thr

cys

Asn
210

val

Trp

35

Ala

Ser

Ley

Gly

val

115

Ser

Lys

Trp

Leu

Glu

195

Arg

Met

ser

20

Tyr

Ser

Gly

Ala

Gly

Ser

val

Trp

Thr

Thr

180

Ala

Asn

Thr

Ile

Gln

Thr

Thr

Leu

85

Gly

val

Lys

Thr

Glu

Gin

Thr

Gln

Arqg

ASP

70

Tyr

Thr

fhe

cys

Tle

150

GIn

Thr

His

Cys

Ser

Cys

Lys

His

55

Tyr

Tyr

Lys

Pro

Phe

135

Asp

Asp

Lys

Lys

His

Lys

Pro

40

Thr

Thr

Cys

Leu

Pro

120

Leuy

Gly

Ser

ASD

Thr
200

Lys

Ala

25

Gly

Gly

Leu

Gln

Glu

105

ser

Asn

Ser

LYS

Glu

185

ser

phe

10

Ser

Gin

val

Thr

Gln

90

Ite

ser

ASH

Glu

Tyr

Thr

MetT

Gin

set

Pro

Ile

75

His

Lys

Glu &

phe

Giu

ser

Ser

ASD

Pro

ASD

60

ser

Tyr

Arg

Ty

140

Gln

Thr

Arg

Pro

page 30

Thr

val

Arg

ser

Ser

Ala

Leu

125

Pro

AsSn

Tyr

His

Ile
205

ser

ser

30

Leu

Phe

val

Thr

ASp

110

Thr

Lys

Gly

ser

Asn

190

val

val

ser

Leu

Thr

Gln

Pro

95

Ala

ser

Asp

val

Met

175

Ser

Lys

Gly

ala

Ile

ASN

Ala

80

Trp

Ala

Gly

Leu
160
ser

Tyr

Ser



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

<400>

43
222
PRT

Homo sapiens

43

GIn Gly Asn

1

Pro

Arg

Glin

Arg

65

ASP

Tynr

Pro

Trp

LYS

Lys

Met

Glu

Glu

<210>

I7e

Cys

Tyr

S0

Ala

Ser

Leu

Leu

Ser

130

Trp

ASp

Thr

Lys

Glin
210

Cys

Gin

35

Gly

Pro

Cys

His

Glu

115

Glu

Gly

Thr

Met

185

His

44

Arg

Glu

ASp

Phe

Arg

100

Glu

TP

ey

Ile

Ser

Tre

5

Gly

Lys

Cys

Met

Sar

85

Gly

Thr

Gly

Glu

Pro

165

His

Lys

val

Arg

Cys

Leu

lLeu

Asn

70

Lys

Ar'g

Met

Thr

Thr

150

Cys

Cys

Lys

phe

Arg

Ley

Phe

His

55

Arg

Asp

Cys

Glu

cys

135

Arg

Ptro

Pro

Lys

Leu
215

Ser

pPhe
40

ser
Cys
Phe
Phe
Cys
120

ser

Thr

Gly

LyS

Ala

Lys

Cys

Phe

cys

Ala

Cys

ASD

val

Arg

ArY

Ile

Gly

Arg

Thr

Arg

10

Ser

Leu

Pro

Arg

Thr

920

Glu

Glu

ASN

Glin

Ala

170

Lys

Lys

ASp

Ala

LYyS

Arg

ser

Cys

75

Lys

cys

Gly

Asn

Ile

155

Glu

Arg

Ley

Ser

Asp

Arg

Gly

60

Arg

Cys

Pro

Cys

ser

The

e

g Ala

220

Ppage 31

Tyr

ASN

Glu

45

Tyr

Iie

Lys

ASD

Glu

125

Thr

LyS

Arg

Pro

Glu

205

ASh

val

Gly

30

Gly

Tyr

Glu

val

=y
fa

val

Cys

Lys

Arg

LysS

190

Arg

Gin

S5er
15

Cys
Met
Gly
Asn
Gly
95

Phe
Gly

Gly

Pro

Ala

Asn

ser

ATg

His

Cys

80

Phe

Ala

Phe

val

160

Lys

Lys

Gin



<211>
<212
<213>

<400>

184
PRT
Homo

44

Gln Gly Asn
1

Pro

Arg

Gin

Arg

65

AsSp

Tyr

Pro

Trp

LYS

145

Lys

Ile

ser

Leu

Leu

Ser

130

Trp

ASp

cys

Gin

35

Gly

Pro

Cys

His

Glu

115

Glu

Gly

Thr

Met Thr Met

<210>
<211
<212
<213>

<400>

45

51

PRT
Homo

45

Tyr val ser

1

sapiens

Arg

Lys

20

Gin

Glu

Asp

Phe

100

Glu

Trp

Leu

Ile

Arg

Trp
5
Gly
Lys
Cys
Met
ser
85
Gly
The
Gly
Glu
Pro

165

His

sapiens

Asn

Pro

Arg

cys

Leu

Leu

Asn

70

Lys

Arg

Met

The
150
Cys

Cys

Ile

Arg

ley

Phe

55

Arg

ASD

Cys

Glu

cys

135

Atg

Pro

Pro

cys

Ser Lys Arg
10

Ser Cys Sser
25

Phe Phe Leu
40

ser Cys Pro
Cys aAla Arg

Phe Cys Thr
90

phe Asp Glu

cys val Glu
120

ser Arg Ash
Thr Arg Gln
Thr Ile Ala

170

Ggly

Ala

Lys

Arg

Ser

cys

Lys

Cys

Gly

Asn

Iie

135

Glu

Ser

ASp

Arg

Gly

60

Arg

Cys

Pro

cys

Arg

val

Ser

Tyr

Asn

Glu

45

Tyr

Ile

Lys

ASp

Glu

125

Thr

Lys

Arg

val
Gly

30

Gly

val

Gly

1190

val

cys

LYS

Arg

sSer
15

Cys

Met

(]
md
<

ASn

Gly

95

rhe

Gly

Gly

Pro

Cys
175

Asn

Ser

Arg

; His

cys

80

Phe

Ala

His

phe

val

160

Lys

Lvs Gly Cys Leu Ser Cys Ser Lys ASp
10 15

Page 32



Asn Gly Cys
Glu Gly Met
35
Tyr Tyr Gly
50

<210>
<21i>
<212>
<Z213>

<400>

46
45
PRT
Homo

45

Met Asn Arg

1

sSer Lys Asp

Gly Arg Cys
35

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

47
61
PRT
Homo
<40C> 47

Gly Cys Glu
1
Asn Arg Thr

Ile val Lys
35

Glu Ser Arg
50

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

<400

48
251
PRT
Homo

48

Gln asn Ala
1

ggr APg Cys GIn GIn Lys Leu Phe Phe Phe Leu Arg Arg
)

25

30

Arg Gin Tyr Gly Glu Cys Leu His Ser Cys Pro Ser Gly
40

sapiens
Cys Ala

5
Phe Cys
20

Phe Asp

sapiens
val Gly

5
Cys Gly
20

Lys Pro

Arg Cys

sapiens

Ser Arg
5

APrg

Thr

Glu

His

Phe

val

Lys

Gly

Cys

Lys

Cys

Trp

Lys

Lys

Met
55

Arg

Arg

Cys

Pro
40

ser

Trp

Asp

40

Thr

Arg

Ile

Lys

Asp

Glu
Gly
25

Thr

Met

GTn

Glu
10

Asn Cys

val Gly Phe

Gly phe

Trp Gly Thr

10

Leu Glu Thr

ITe Pro Cys

Arg His Cys

60

Arg Arg Met
10

page 33

45

ASP

Tyr

Pro
45

Cys

Arg

PTO

45

Pro

His

Ser Cys Phe
15

Leu His Arg
30

Ser Arg Asn
15

Thr Arg Gln
30

Thr Ile Ala

Pro Asn val
15



Ser

Cys

Met

Gly

65

Cys

Phe

Glu

Cys

145

His

Lys

Lys

Gly

Gly
225

Gin

Leu

ASp

Tyr

Ala

1 ser

130

Gly

Pro

Cys

Gly

Ala

210

Gin

Gly

ser

35

Gin

Arg

Thr

Leu

ASt

115

Glu

Phe

Ser

Thr

Arg

195

Ile

Ard

Lys GTn Lys

«<210>
<211>

48
52

Cys

20

cys

Ile

Tyr

Cys

His

160

ASH

Tro

Lys

Ala

val

180

Glu

Pro

Glu

Ser

Gin

Lys

Pro

Phe

85

Leu

His

Asn

Arg

165

Gln

Arg

ASD

Ash

val
245

Gly

Pro

vy val

ASp

70

Asn

Gly

Thr

Pro

Gly

Gly

Arg

Lys

Ser

230

ser

Gly

Arg

Cys

Tle

LYS

Met

Trp

135

Thr

Asn

Lys

Arg

val

Cys

Leu

40

Leu

ASn

ASH

Cys

Glu

120

ser

Glu

Leu

Lys

Lys

Ser

Glin

Ser

Ala

25

Phe

ser

Lys

rhe

Ley

105

Cys

Pro

Thr

Cys

Cys

185

Leu

Gin

Thr

Thr

phe

sSer

Cys

ASp

val

Cys

Arg

Pro

170

Pro

Glu

Lys

val
250

Ccys ser

Ala Leu

Lys Pro
60

Thr Lys
75

Thr LysS

Asn Cys

ser Ile

Tht Lys

140

val arg
155

Pro Thr

Lys Gly

Asn Lys

Ser ser

220

Lys APrg

Page 34

ASD

Glu

45

ser

Cys

Cys

Pro

val
125

Asn

Glu

Gly

Lys

Lys

Tyr

30

Arg

Gly

Lys

Lys

Glu

110

His

Gly

e

Glu

Glu

val

ASN

Ile

Ala

ser

95

Gly

Cy's

Lys

Ite

Thr

175

Gly

ser

Ile

GIn

Gly

Gly

TYr

ASp

80

Gly

Ley

Glu

Thr

Gin

160

Arg

LysS

Lys

Pro

Asp
240



<212>
<213

<400>

PRT
Homo

49
Pro Asn val
1

Tyr Asn Gly

arg Ile Gly
35

Gly Tyr Tyr
50

<210> 50
<211l> 44
<Z212> PRT
<213> Homo
<400> 50

Ite Asn LysS
1

Lys Asn Phe
Lys Cys Leu
35

<210
<211>
<212>
<213>

<400>

51
61
PRT
Homo

51
His Cys Glu
1

Gly Lys Thr

ITe GIn
35

Ile

Glu Thr Arg

50

<210> 52

sapiens
Ser Gin

5

Cys Leu
20

Met Lys

Gly

sapiens
Cys Thr

5

Cys Thr
20

ASP ASN

sapiens

val ser
5

Cys Gly

20

His Pro

LYS Cys

Gly Cys Glin

ser Cys Lys

¢in Ile Gly
40

LYS Cys Lys

Lys Cys Lys

Glu
40

Cys Pro

Trp Ash

Phe Lys Arg

Ala

sSer

val
55

Thr

Gly Gly Cys Ala Thr Cvs Ser Asp
10 15

Pro
25

val

Ala

Ser
25

Pro
Gly
25

Gly

Arg

Arg Leu Phe

Cys Leu Ser

Asp
10

Cys Asp

Gly pPhe Tyr

Leu Glu ala

Trp Ser Pro

10

Thr Glu Thr

Asn Leu Cys

Lys Lys Cys

60

page 35

phe Ala Leu Glu
30

Ser Cys Pro Ser
45

Thr Cys Phe Asn
15

Leu His Leu Gly
30

Cys Thr Lys Lys
15
aArg val Arg Glu
30
Pro Pro Thr Asn
45

Gin



<211>
<212>
<213>

<220>
<223>

<400> 52
atggactgga

DNA

gtccageteg
tgcaagactt
ggacaaaggc
cagaacttca
gagctgtcca
tctgatggat
gccagcacaa
agcacagcecg
tggaactcag
ggactctact
tacacctgca
aaatgttgtg
ctcrtcccec
gtggtggtgg
gtggaggtgc
gtggtcageg
aaggtctcca
cagecccgag
caggtcagec
gagagcaatg
ggctecttet
gtcttcteat
tcectgtcetce
Sin
<212>
<213>

<220>
<223>

53
466
PRT

1401

Misc.

cctggaggat
tgcagtctyg
crggatacac
tggagtggat
agggcagagt
gcetgagatc
actacttttt
agggeeetag
ccetgggety
gcgetctgac
ccecteageag
acgtagatca
tcgagtgece
caaaacccaa
acgtgagcca
ataatgccaa
tccteacegt
acaaaggcct
aaccacaggt
tgacctgect
ggcagcegga
tcctetacag
gctccgtgat
cgggtaaatg

Misc.

Artificial sequence

actcttrectc
ggctgaggtg
cttcactgga
gggaggtatt
caccattacc
tgaagacaca
tgcttactgg
cgtctteect
cctggtcaag
cagcggegtg
cgtggtgacc
caagcccagce
accgtgecca
ggacaccctce
cgaagacccece
gacaaagcca
tgtgcaccag
cccageecee
gtacacccty
ggtcaaaggc
gaacaactac
caagctcacc
gcatgaggct

a

Artificial sequence

gtggcagcag
aagaagcctg
tacaccatgc
aatcctaaca
agggacacat
gctgtgtatt
ggccaaggga
ctggcteect
gactacttcc
cacaccttec
gtgcectcca
aacaccaagg
gcaccacctg
atgatctccc
gaggtccagt
cgggaggage
gactggctga
atcgagaaaa
cceccatecece
ttctacceca
aagaccacac
gtggacaaga

ctgcacaacc

ccacaggagc
gggcctetgt
actgggttag
atggtggtac
ccgcaageac
actgtgcaag
ccctggteac
gcagcaggag
ccgaaccggt
cagctgtect
gcaacttcgg
tggacaagac
tggcaggacc
ggacccctga
tcaactggta
agttcaacag
acggcaagga
ccatctecaa
gggaggagat
gcgacatcge
ctcecatget
gcaggtggca

actacacgca

Page 36

ccacteceag
gaaggtttcc
acaggccecc
tacttacaac
agcctacatg
aaaggagtrrc
cgtcagcetca
caccagegag
gacggtyteyg
acagtcctea
cacccagacce
agttgagcgce
gtcagtcttc
ggtcacgtge
cgtggacggc
cacgttccgt
gtacaagtgc
aaccaaaggg
gaccaagaac
cgtggagtgg
ggactccgac
gcaggggaac
gaagagcctc

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

1020
1080
1140
1200
1260
1320
1380
1401



<400>

53

Met Asp Trp Thr Trp Arg
1 5

Ala

Pro

Thr

Glu

65

Gin

Thr

Tyr

Tyr

val

Phe

val

val

225

Lys

His

Gly

Gly

50

Trp

Asn

Ala

Tyt

Thr

Thr

Pro

Thr

210

ASpP

Cys

Ser

Ala

35

Tyr

Met

Phe

Tyr

Ser

Ala

val

Ala

195

val

His

Cys

Gin

20

sSer

Thr

Gly

Lys

Met

100

Ala

Glin

val

Ala

Ser

180

val

Pro

Lys

va'l

val

val

Met

Gly

Gly

85

Glu

Arg

Gly

Phe

Leu

165

Trp

Leu

ser

Pro

Glu

Gin

Lys

His

Ile

70

Arg

Leu

Lys

Thr

Pro

150

Gly

Asnh

Gin

ser

Ser

230

Cys

Ile

Leu

val

Trp

55

ASN

val

Ser

Gly

L.eu

135

Leu

Cys

ser

Ser

AsSn

215

Asn

Pro

Leu

val

Ser

40

val

Pro

Thr

ser

Phe

120

val

Ala

Leu

Gly

Ser

200

phe

Thr

Pro

Phe

Gin

25

Cys

Arg

Asn

Ile

Leu

105

Ser

Thr

val

Ala

185

Gly

Gly

Lys

Cys

Leu

10

Ser

Lys

Glin

Asn

Thr

90

Arg

ASp

val

Cys

LysS

Leu

L.eu

Thr

vatl

val

Gly

Thr

Ala

Gly

75

APg

Ser

Gly

ser

ser

155

ASD

Thr

TVr

Glin

Asp
235

Ala

Ala

ser

Pro

60

Gly

ASD

Glu

Tyr

Ser

140

Arg

Tyr

Ser

Ser

The

220

Lys

Pro Ala Pro
page 37

Ala Ala Thr

Glu
Gly
45

Gly

Thr

Thr S

Asp

Tyr

125

Ala

sSer

Phe

Gly

Leu

205

Thr

Pro

val

30

Tynr

Gin

Thr

Thr

110

phe

ser

Thr

Pro

val

190

Ser

Thr

val

val

15

Thr

Arg

Tyr

Ala

95

Ala

phe

Thr

Ser

Glu

175

His

Ser

Cys

Glu

Ala

Gly

Lys

Phe

Leu

Ash

80

sSer

val

Ala

Lys

Glu

160

Pro

Thr

val

Ash

Arg

240

Gly



Pro

Ser

Asp

AsN

305

val

Glu

Lys

Thr

Tht

385

Glu

Leu

LysS

Glu

Gly

ser

Arg

Pro

290

Ala

val

Tyr

Ser

ASD

ser

Ala

450

Lys

<210>
<211>
<212>
«213>

va'l

Thr

275

Glu

Lys

Ser

Lys

[eva s ]
{TTE nd
i m

Pro

Leu

Asn

ser

54
363
DNA

Phe

260

Pro

val

Thr

val

Cys

340

ser

Pro

val

Gly

ASp

Trp

His

245

Leu

Glu

Gin

Lys

Leu

325

Lys

Lys

Ser

Lys

Glin

405

Gly

Gln

Ash

Phe

val

phe

Pro

310

Thr

val

Thr

Ser

Glin

His

Pro

Thr

ASN

295

Arg

val

Ser

Lys

Glu

375

Phe

Glu

Phe

Gly

Tyr
455

Artificial sequence

Pro

Cys

280

Trp

Glu

val

Asnt

Gly

Glu

Tyr

Asn

Phe

Asn

440

Thr

Glu

His

345

Gln

Met

Pro

AsSn

Leu

425

val

Gin

250

Pro

val

vati

Gin

Gin

330

Gly

Pro

Thr

Ser

Tyr

410

Tyr

Phe

Lys

Lys

val

Asp

Phe

315

ASp

Leu

Arg

Lys

ASp

395

LYS

ser

Ser

sey

ASDH

ASp

Gly

Asn

Trp

Pro

Glu

Asn

380

Ile

Tht

Lys

Cys

Leu
460

page 38

The

val

285

val

Ser

Leu

Ala

Pro

365

Gin

Ala

Thr

Leu

ser

445

ser

Leu

270

Ser

Glu

Thr

ASH

Pro

350

Glin

val

val

Pro

Thr

430

val

eu

His

val

val

Ser

Glu

Pro

415

val

Met

ser

Ite

Glu

His

Arg

Lys

Glu

Tyr

Leu

Trp

400

Met

Asp

His

Fro



<220>
<223>

<400> 54
caggtcecage

tecctgcaaga
cececggacaaa
aaccagaact
atggagetgt
ttotctgaty
tca

<210> 55
«Z211> 121
<212> PRT
<213>

<220>
<223>

<400> 55
Gin val Gln
1

val

ser Lys

His
35

The Met

cly Gly

50

Gly

Glu Leu

Ala Arg Lys

Thr
115

Gln Gly

<210>
<Z211>
212>

56
711
DNA

Ile

Arg

Misc,

tcgtgeagtc
cttetggata
ggctggagty
tcaaggycag
ccagectgag

gatactactt

Misc.

Leu

val
20

ser
Trp val
Ash

Pro

val Thr

Gin

Cys

Arg

Ast

1te

tggggctgag
caccrreact
gatgggaggt
agtcaccatt
arctgaagac

trttgettac

Artificial seguence

Ser Gly

Thr

Lys

Ala
40

Glin

Ash Gly

55

Thr arg

70

Ser Ser

85

Glu Phe

100

Leu val

Leu

Ser

Thr

Arg ser

Asp Gly

val ser

120

gtgaagaagc
ggatacacca
attaatccta
accagggaca
acagetgtyt

tggggccaag

Glu val

16

ala

ser
25

Gly Tyr

pro Gly GIn

Gly Thr thr

Ser
73

ASp Thr

Glu Asp Thr

90

Tyr Phe

105

Tyr

ser

ctggggcctc
tgeactggygt
acaatggtag
catccgeaag
attactgtgce
ggaccetggt

tgtgaaggtt
tagacaggee
tactacttac
cacagectac
aagaaaggag

caccgteage

pro Gly
15

LyS LysS

Thr phe Thr Gly

30

Tyr

Leu Gluy Trp

45

Arg Met

Tyr Asn Glin Asn Phe

Ala ser Thr ala Tyr

80

Ala val Tyr Tyr

7

cys

Phe Ala Tyr Trp Gly

110

Page 39

60
120
180
240
300
360
363



<213>

<220>
<223>

<400> 56
atggacatga

agatgtgaca
gtcaccatca
aaaccaggga
ccatcaaggt
caacctgaag
gycggagygga
cetccatatyg
ttctatecca
tcecaggaga
ctgacactga
cagggcctga
<210>
<211>

<212>
<213>

57
236
PRT

<220
<223>

<400> 57

Met ASp Met Arg

1

Leu Arg

Leu Ser

35

Gin Asp

50

Ala
65

Pro

Pro Ser

Gly Ala

Ala ser

val 1le

Lys Leu

Arg phe

Misc,

gggteocege
tccagatgac
crtgcaagge
aagccectaa
tcagtygceag
atrttgcaac
ccaaggtyga
atgagcagtt
gagaggccaa
gtgtcacaga
gcaaagcaga

gereceecyt

Misc.

val

Arg

20

val

Phe

Leuy

Ser
85

Pro

Cys

Gly

Ala

Ile

70

Gly

Artificial sequence

acagetecty
ccagteteca
cteccaggat
getectgate
tggatetygg
ttactactgt
gatcaaacyg
gaaatctgga
agrccagtgy
gcaggacage
ctacgagaaa

cacaaagagc

Artificial sequence

Ala GIn

Asp Ile

ASp Arg

40

val Ala

55

Tyr Trp

Ser Gly

Gln

val

Trp

Ala

gggctroctge
tocteectgt
grgattrttg
tattgggcat
acagattaca
cagcaacatt
actgtggoty
actgeeotetyg
aaggtggata
gaggacagcea
cacaaagtct

trcaacagygg

L.eu
10

Leu Gly

Met Thr

25

Thr 1le

Tyr GlIn

sgr Thr

75

Gly Thr

90

Ser

tectotggct
ctgecatctgt
ctygttgccty
ccacecggea
ctetcaccat
atagcactce
caccatctgt
ttgtytgect
acgeeeteca
cctacagect
acgcctgega

gagagtgcta

Leu Leu

Gin ser

30

Thr Cys

45

Glin
60

Lys
His

Arg

AsSp Tyr

page 40

Leu

Pro

Lys

Pro

Thr

Thr

ccygggtgcc
cggagacaga
gtatcagcag
cactggggtc
cagcagtcty
ttggactttc
ctreatctic
gctgaataac
atccggraac
cagcaacacc
agtcacccat

a

Leu
15

T™rp
sSer sSer
Ala ser
Gly Lys

val
80

Gly

Ley Thr

95

60
120
180
2440
300
360
420
480
540
600
660
711



ITe Ser Ser iLeu Gin Pro Glu asp phe Ala Thr
100 105
His Tyr Ser Thr pro Trp Thr pPhe Gly Gly Gly
115 120

Lys Arg Thr val Ala Ala Pro ser val phe Ile
130 135

Glu GIn Leu Lys ser Gly Thr Ala ser val val

145 150 155

phe Tyr Pro Arg Glu Ala Lys val Gln Trp Lys

165 170
GIn ser Gly Asn ser GTn Glu Ser val Thr Glu
180 185
Ser Thr Tyr Ser Leu Ser Asn Thr Leu Thr Leu
195 200

Glu Lys His Lys val Tyr Ala Cys Glu val Thr
210 215

Ser pro val Thr Lys Ser Phe Asn Arg Gly Glu

225 230 235

<210> 58

<211»> 321

<212> DNA

<213> Artificial sequence

<220> .

<223> Mmisc.

<400> 58

gacatccaga tgacccagtc tccatcctec ctgtotgeat

atcacttgca aggeetececa ggatgtgatt trtgetgrtty

gggaaagcee ctaagctoct gatctattgy gcatccacce

aggttcagtg gcagtggatc tgggacagat tacactctca

gaagattttg caacttacta ctgtcagcaa cattatagca

gggaccaagy tggagatcaa a

<210> 598

<211> 107

<212> PRT

<213> Artificial sequence

Tyr Tyr Cys Gin Glin
110

Thr Lys val Glu Ile

Phe Pro Pro Ser Asp
140

Cys Leu Leu Asn Asn
160

val Asp Asn Ala Leu

GIn Asp Ser Lys Asp
190

Ser Lvs Ala Asp Tyr
205

His Gin Gly Leu Ser
220

cys

ctgtcggaga cagagtcacc
cctggratca gcagaaacca
ggcacactgyg ggtcccatca
ccatcageag tctgeaacct

ctcottggac ttteggoegga

rage 41

60
120
180
240
300
321



<220>

<223> Misc,
<400> 59
Asp Ile GIn Met Thr GIn Ser Pro Ser ser Leu Ser Ala Ser val Gly
1 5 10 15
Asp Arg val Thr ITe Thr Cys Lys Ala Ser Gin Asp val Ile Phe Ala
20 25 30
val Ala Trp Tyr 67n GIn Lys Pro Gly Lys Ala Pro Lys teu Leu Ile
35 40 45
Tyr Trp Ala Ser Thr Arg His Thr Gly val Pro Ser Arg Phe Ser Gly
50 55 60
Ser Gly Ser Gly Thr Asp Tyr Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80
Glu Asp Phe Ala Thr Tyr Tyr Cys Gin Gln His Tyr Ser Thr Pro Trp
85 90 g5
Thr Phe Gly Gly Gly Thr Lys val Glu Ile Lys
100 105
<210> 60
<211> 1413
<212> DNA
<213> Arvificial seguence
<220>
<223>  wisc.
<400> 60
atggaactygg gactcagaty ggttttecte grrgoetattc tggaaggagt ccagtgtygag 60
gtgcagctgy tggagtctgy gggaggccty gtcaagectg gaggatctot goggetcrce 120
tgtgcageet ctggattcac cttcetectet tatgecatgt cttgggtccy geaggetcoca 180
gggaaggygce tggaatgggt ctcatccatt teragtggag gtageacata ttatcctgac 240
agcgtgaago googgttcac catctocaga gacaacgcca agaacagect gtatctgcaa 300
atgaacagee tgagagocga ggacacaget gtgtattact gtgctagagy tggagatcct 360
goggtctaca atggagatta cgaagatgct atggactact gggggcaagyg aacaacagic 420
acagicagot Cagecageac aaagggeect agegtcttco crctggetcc ctgcaglagy 480
agcaccagey agageacage cgocctgoge tgeotggtca aggactactt ccccgaaccy 540
gtgacggtygt cgtggaactc aggcogetctg accagegygcyg tgcacacctt cccagetgec 6800
ctacagtect caggactcta ctoocotcage agegtgytga ccglgecote cageaactic 660

page 42



ggcacceaga
acagttgagce
cegtcagret
gaggtcacgt
tacgtyggacg
agcacgtice
gagtacaagr
aaaaccaaag
atgaccaaga
gecgtggagt
crggactccy
cagcagggga
cagaagagec
<210>
<211>
<212>
<213>

<220>
<223>

<400>

61
470
PRT

Misc
61

Met Glyu Leu
1

val GIn Cys

Pro Gly Gly

35

sSer Ser

Tyt
50

Glu
65

Trp val

Ser val Lys

Leu Tyr Leu

cctacaccty
gcaaatgtty
tectetteee
gcgtggtoot
gcgtggaggt
grgrggtcag
gcaaggtctc
ggcageeecy
accaggtcag
gggagagcaa
acggetectt
acgrerterc

tereectyte

Gly Ley

Glu val

20

Ser Leu

Ala

Met

Ser Ser

Arg

Gin

Arg

Ser

Tle

caacgtagat
tgtcgagtge
¢ccaaaacce
ggacgtgage
gcataatgec
cgtecteacc
caacaaaggc
agaaccacag
cctgacctyc
tgggcageeg
cttectetac
atgctecgty

tcegggtaaa

artificial sequence

Trp val

val

Leu

Ser
40

Leu

Trp val

55

Ser Ser

70

Gly Arg

>

Gln
100

Met

phe

ASN

The Ile

Ser Leu

Glu

Cys

cacaagccca
ccaccygtyee
aaggacacce
racgaagacc
aagacaaage
grrgtgcacc
cteccagece
gtgtacacce
ctggtcaaag
gagaacaact
agcaagcrca
atgcatgagy

tga

Leu val
10

Phe

Ser Gly
25

Ala Ala

Arg Gin Ala

Gly Gly ser

75

sSer

Ala Glu

Arg Asp Asn Ala
90

gcaacaccaa
cagcaccace
tcatgatctce
ccgaggteca
cacgggagga
aggactgyct
ccatcgagaa
tgeecccatce
gettctacce
acaagaccac
ccgtggacaa

ctctgeacaa

Ala Ile

Gly Gly

30

ser Gly
45

Pro Gly
60

Thr Tyr

Asp Thr

Leu

Leu

Phe

Lys

Tyr

Lys

Ala

ggtggacaag
tgtggcagga
ccggacceet
gttcaactygy
gcagttcaac
gaacggcaag
aaccatctee
ccgggaggag
cagcgacatc
accteccatg
gagcaggryy

ccactacacg

u Gly

Pt 0
LA et

val Lys

Thr Phe

Gly Leu

Pro Asp

80

A§n ser

95

val Tyr

110

page 43

720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1413



Tyr

pPhe

Gly

Leu

Tyr

225

Thr

Pro

Thr

val

val

305

ser

Leu

Ala

Cys

Ala

130

Ser

Thr

Pro

val

Ser

210

Thr

val

val

Leu

ser

280

Gy

Thr

Asn

Pro

Ala

115

Met

Thr

ser

Glu

His

195

ser

Cys

Glu

Ala

Met

275

His

val

Phe

Ar'g

ASD

Lys

Glu

Pro

180

Thr

val

Asn

Arg

Gly

Ile

Glu

His

Gly

TYDP

Gly

Ser

165

val

Phe

val

val

ser

ASp

Asn

val

325

Glu

Lys

Gly

TR

Pro

150

Thr

Thr

Pro

Thy

AsSp

Cys

ser

Arg

Pro

Ala

310

val

Tyr

Thr

ASD

Gly

Ser

Ala

val

Ala

val

215

His

Cys

val

Thr

Glu

295

Lys

ser

LysS

Ile

Pro

120

Gin

va’l

Ala

Say

vai

200

Pro

Lys

val

Phe

Pro

280

val

The

val

Cys

Ser
360

Gly

Gly

phe

Leu

Tro

Leu

Ser

Pro

Glu

Leu

265

Gluy

Glin

Lys

Leu

val

Thr

Pro

Gly

Ash

Gin

Ser

Ser

cys

250

Phe

va'l

Phe

Pro

Thr

330

val

Tyr

Thr

Ley

155

Cys

ser

ser

ASnH

235

Pro

Pro

Thr

Asn

Arg

315

val

ser

AsSn
val

140

Ala

ser

Phe

220

Thr

Pro

Pro

cys

300

Glu

val

ASn

Thr Lys 6ly

page 44

Pro

val

y Ala

Gly

Gly

Lys

Cys

LYS

val

285

Tyr

His

LyS

Gin
365

ASD

val

Cys

Lys As

Ley

190

Leu

Thr

val

pro

Pro

270

val

val

Glin

GIn

Gly

Pro

Tyr

Ser

Ser

(el

i7

Thr

Tyr

Gin

ASD

Ala

255

LYyS

val

ASD

phe

ASD

335

Leu

Arg

Glu

ser

160

Tyr

ser

ser

Thr

240

Pro

AsSp

ASp

Gly

Asn

320

Trp

Pro

Glu



Pro GIn

val Tyr Thr Leu Pro

370 375

GIn val

385

Ala val

Ser Leu Thr C

VS Leu
390

GTu Trp Glu Ser Asn
405

Thr Pro Pro Met Leuy Asp Ser

Ley Thr

ser val

420

val Asp Lys Ser Arg
435

Met HMis Glu Ala Leu

450 455

Ser Leu

465

<2310
<211>
<212>
<213>»

<220
<223>

<400>

gaggtacagce tggtggagtc
tcctygtgeay cototggatt caccitetee
ccagggaagy ggctguaatg ggtctcatcce
gacagcgtga agggccggtt caccatcteo
caaatgaaca gccitgagage cgaggacaca

cctggggtct acaatggaga ttacgaagat

ser Pro Gly Lys
470

62

375

DNA

Artificial sequence

Misc.

62

gtcacagtca getca

<210»
<211>
<212
«<213>

<220>
<223>

<400>

Glu val GIn Leu val Glu Ser Gly Gly Gly Leu val Lys Pro Gly Gly

63

125

PRT

Aartificial seguence

Misc,

63

Pro

val

Gly

ASP

His

tgggggagyc

Ser

Lys

Gin

Gly

Gln

Asn

ATy

Gly

Pro

410

Ser

Gin

His

Glu

Phe

395

Glu

Phe

Gly

Tyr

ctggtcaagc

tcttatgeea

atttctagtg

agagacaacg

gctytgtatt

gctatggact

Glu

380

Tyr

Asn

Fhe

Asn

The
460

Met

Pro

Asn

Leu

val

445

Gin

Thr

Ser

Tyr

Lys

ctggaggatc

tgtcttgggt

gaggtagcac

ccaagaacag

actgtgctag

actgygagea

page 45

Lys

ASp

Ser

Ser

tCtgeggetc
ceggcagget
atattatcct
cctgtatcty
aggtggagat

aggaacaaca

Asn

Ile

400

Thr

LYsS

Cys

Leu

60
120
180
240
300
360
375



The

Gly

Pro

60

ASN

val

Tyr

ser

Phe

Leu

45

ASp

ser

Tyr

Glu

Ser
125

Ser

30

Glu

Ser

Leu

Tyr

110

15

ser

Trp

val

Tyr

Cys

95

Ala

Tyr

val

LyS

Leu

80

Ala

Met

1 5 10
Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly phe
20 25
Ala Met Ser Trp val Arg Gin Ala Pro Gly Lys
35 40
Ser Ser Ite Ser Ser Gly Gly Ser Thr Tyr Tyr
50 55
Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys
65 70 75
GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala
85 90
Arg Gly Gly Asp Pro Gly val Tyr Asn Gly Asp
100 105
Asp Tyr Trp Gly Gin Gly Thr Thr val Thr val
115 120
<210> 64
<211> 711
«212> DNA
<213> aArtificial sequence
<220>
<223> wmisc,
<400> 64
atgaaatacc tcctcoctac agetgocgct ggactcotec
atggccgaca tccagatgac ccagtcccct tocteectot
gtcaccatca cttgeaaggce cteccaggat gtgtcctetg
aaaccaggaa aagctcctaa getcotgatc tattggycat
cCcttecaggt TCtccgyctc tggatctgag acagatttca
caagctgaag attrtgcaac ttactactgt cagcaacatt
ggacaaggga ccaaggtgga aatcaaaaga actgtggcty
cetccatety atgagcagct caaatctgga actgectacy
ttctatecta gagaggecaa agtccagtgg aaggtggata
tcccaggagt ctgtcacaga gcaggactcc aaggacagea
ctgacactgt ctaaagCtga ctacgagaaa cacaaagtct
cagggactga gotcccccgt cacaaaatcc ttcaacagyg

tcetegetge
ctgctteegt
ctgtegetty
ccaccaggea
ctcteaccat
atagcactcc
caccttetgt
ttgtgrgect
acgcceteca
cctactecct
acgeergega

gagagtgcta

page 46

cecageetgee
cggagacaga
grtatcagcag
cacaggagtc
cagctcogtyg
ttggacattc
cttecatette
gctgaataac
atcoggtaac
cagaacace
agtecacccat

a

60

180
240
300
360
420
480
540
500
660
711



<210>
«211>
<212>
<213>

<220>
<223>

<400

65
236
PRT

Artificial sequence

Misc.

65

Met Lys Tyr
1

Ala

Ley

Glin

Ala

65

Pro

Ile

His

Lys

Glu

145

Phe

Glin

sSer

Glu

Glin

ser

ASD

50

Pro

ser

Ser

Tyr

Arg

Gln

Tyr

Ser

Thr

Lys

Pro

Lys

Arg

Ser

Ser

115

Thr

Leu

Pro

Gly

Leu

Ala

20

Ser

Ser

Leu

Phe

val

100

Thr

val

LysS

Arg

Asn

180G

Ser

LYS

Leu

Met

val

Ser

Leu

Ser

85

Gln

Pro

Ata

Ser

Glu

165

Ser

Leu

val

pPro

Ala

Gly

Ile

70

Gly

Ala

Trp

Ala

Gln

Ser

Tyr

Thr

ASD

ASD

55

Tyr

Ser

Glu

Thr

Pro

135

Thr

Glu

Asn

Ala

Ala

Ile

Arg

40

Ala

Trp

Gly

Asp

Phe

120

Ser

Ala

val

Ser

Thr

200

Cys

Ala

Glin

25

val

Trp

Ata

Ser

Phe

105

Gly

val

Ser

Gin

val

185

Leu

Glu

Ala

10

Met

Thr

Tyr

Ser

Gly

90

Ala

Gin

Phe

val

Thr

Gly

Thr

Ile

Glin

Thr

75

Thr

Thr

Gly

Itle

val

155

Lys

Glu

Leu

Leu

Gin

Thr

Glin

60

Ary

ASD

Tyr

Thr

Phe

140

cys

val

Gin

Ser

val Thr His
Page 47

Ley

Ser

Cys

45

Lys

His

Phe

Lauy

ASp

ASD

Leu

Pro

30

Lys

Pro

Thr

Thr

Cys

116

val

Pro

L.eu

Asn

Ser

190

Ala

Gly

Leu
15

ser

Ala s

Gly

Gly

Leu

95

Gln

Glu

ser

Ash

Ala

175

Lys

ASD

Leu

Ala

Ser

Lys

val

80

Thr

GlIn

1le

ASp

Asn

160

Leu

Asp

Tyr

Sar



215

230

tgacccagte
aggccteoca
ctaagctect
gctetggate
caacttacta

tggaaatcaa

210
225
<210> 66
«211> 321
<212> DNA
<213>
<220>
<223> Misc.
<400> 66
gacatccaga
atcacttgea
ggyaaaagetc
aggttctcceg
gaagatttty
gggaccaagg
<210> 67
<211> 107
<212» PRT
<213>
220>
<223> Misc.
<400> 67

Asp Ite Gin
1

Asp Arg val

val Ala

35

Tyr Trp

50

Ser Gly

65

Glu Asp

Thr pPhe

Trp

Ala

Ser

Phe

Gly

Met Thr

Thr Ile

20

Tyr Glin

Thr

Ser

Gly Thr

Gin

Thr

Gln

Arg

ASD

Artificial seguence

cecettectec
ggatgrgtec
gatcrattgy
tgggacagat
ctygtcagcaa

a

Artificial seguence

ser Pro

Cys Lys

Pro
40

Lys

His Thr

55

Phe Thr

70

Thr
85

Ala

Gin Gly

Tyr

Thr

Tyr Cys

val

ctgtctgert
torgetgteg
gcatccacca
ttcactetea

cattatagca

Ser Ley

10

Ser

ala Glin

25

ser

Gly Lys Ala

Gly val pPro

Ile
75

Ley Thr

Gin His

90

Glin

Glu Ile Lys

220

Ser Pro val Thr Lys Ser Phe Asn Arg Gly g%g Cys

ccgteggaga
cttggratca
ggcacacagg
ccatcagete

cteettggac

ser ala

Asp val

3G

Pro Lys

Ser
60

Aryg

Ser Ser val

Tyr Sser

Page 48

Ser

ser

Leu

phe

Thr

cagagtcacc
gcagaaacca
agtcccttee
cgtgcaaget

attcggacaa

val
15

Gly
Ser Ala
teu Ile
Ser

Gly

Ala
80

Glin

Pro
95

Trp

60
120
180
240
300
321



<210>
«211>
<212>
<213>

«220>
<223>

<400>

68
447
PRT

100

Artificial sequence

Misc.
68

Gin val Gln

1

Ser

Thr

Gly

Lys

Met

Ala

Gln

val

Ala

145

Ser

val

Pro

val

Met

Gly

50

Gly

Gly

Arg

Gly

phe

130

Ley

Trp

Ley

Ser

Lys

His

35

Ile

Arg

Leu

Lys

Thr

115

Pro

Gly

Asn

Glin

Ser
195

Leu

val

20

Trp

ASn

val

ser

Glu

100

Leu

Cys

sSer

Ser

180

AsSH

val

ser

val

Pro

Thr

ser

85

phe

val

Ala

Ley

rPhe

Gin

Cys

Arg

Asn

70

L.eu

Ser

Thr

Pro

val

150

Ala

Gly

Gly

Ser

Lys

Gln

Asn

55

Thr

Arg

Asp

val

Cys

135

LYS

leu

Leu

The

Gly

Thr

Ala

40

Gly

Arg

Ser

Gly

ser

120

Ser

ASp

Thr

Tyr

Gin
200

105

Ala

Pro

Gly

ASD

Glu

TYr

1G5

ser

Arg

Tyr

ser

ser

185

Thr

Gly val
10

Gly Tyr
Gly GlIn
Thr Thr
Thr ser

75
Asp Thr
90
Tyr Phe
Ala ser
Ser Thr
phe pro

158
Gly val

Leu ser

Tyr Thr

LyS

Thr

Arg

Ty

60

Ala

Ala

Phe

Thr

ser

140

Glu

His

Ser

Cys

rPage 49

Lys

Phe

Leu

45

ASN

ser

val

Ala

LYS

Glu

Pro

Thr

val

Asn
205

Pro

Thr

30

Glu

Glin

Thr

Tyr

Tyr

110

Gly

Ser

val

Phe

val

180

val

Gly

15

Gly

Tep

Asn

Ala

Tyr

95

rp

Pro

Thr

The

Pro

175

The

ASD

Ala

Tyr

Met

phe

Tyr

80

Cys

Gly

Ser

Ala

val

160

Ala

val

His



Lys

va'l

225

Phe

Pro

val

Thr

val

305

Cys

Ser

Pro

val

Gly

ASD

Trp

His

<210>

Pro
210
Glu

Leu

Glu

LYS

290

Leu

Lys

Lys

Ser

Lys

Gln

Gly

Glin

AsN

Ser

Cys

Phe

val

Phe

275

Pro

Thr

val

Pro

Ser

Gin

His
435

69

<21ls 214
<212>

PRT

ASN

Pro

Pro

Thr

260

Asn

APy

val

sSer

Lys

340

Glu

Phe

Glu

Phe

Gly

Tyr

Thr

Pro

Pro

245

cys

Trp

Glu

Glu

TYr

Asn

Phe

405

Asn

Thr

LYs

230

Lys

va'l

Tyr

Glu

His

310

Lys

Gin

Met

Pro

ASnH

390

Leu

val

Glin

val

215

Pro

Pro

val

val

Gin

295

Gin

Pro

Thr

ser

375

Tyr

TVr

Phe

Lys

Asp

Ala

Lys

ASD

y Leu

Arg

LyS

360

Asp

Lys

Ser

Ser

ser
440

Asn

Trp

Pro

Glu

345

Asn

Ile

Thr

Lys

Cys

425

Ley

s Thr

Pro

Thr

250

val

val

Ser

Leu

Ala

330

Pro

Gin

Ala

Thr

Leu

410

Ser

Ser

val

val

235

Leu

Ser

Glu

Thr

Asn

315

Pro

GIn

val

val

Pro

395

Thr

val

Leuy

Page

Glu

220

Ala

Met

His

val

Phe

300

Gly

1le

val

ser

Glu

380

Pro

val

Met

ser

Arg

Gly

Ile

Glu

His

285

Arg

Lys

Glu

Tyr

Leu

365

Trp

Met

ASp

His

Pro
445

Lys

Pro

Seér

Asp

270

ASH

val

Glu

Lys

Thr

350

Thr

Glu

Leu

Lys

Glu

430

Gly

Cys

Ser

Arg

255

Pro

Ala

val

Tyr

Thr

335

L.eu

cys

Ser

ASD

Ser

415

Ala

LysS

Cys
vatl

240

Thr

Lys

Ser

Pro

Leu

AsSn

Ser

400

Arg

Leu



<213>

<220
<223>

<400>

artificial sequence

Misc.
69

Asp Ile Gln
1

ASp

TYI"
Ser
65

Glu
Thr
Pro
Thr
LyS
145
Glu
Asn

Ala

rhe

Arg

Ala

Trp

50

Gly

ASp

Phe

Ser

Ala

130

val

Ser

Thr

Cys

ASn
210

<210>

val
Trp
35

Ala
Ser
Phe
Gly
val
115
Ser
Gin
val
Leu
Glu
195

Arg

70

Met
The
20

Tyr

Ser

Ala

Gly

Phe

val

Trp

Thr

Thr

180

val

Gly

Thr
5
ITe

Glin

Thr

v Thr

The

Gly

Ile

val

Lys

Glu

165

L.eu

Thr

Glu

Gin

Thr

Gin

Arg

ASp

70

Tyr

Th

phe

cys

val

150

Glin

Ser

Hisg

Cy's

Ser

cys

Lys

His

55

Tyr

Tyt

Pro

Leu

135

ASp

ASp

Lys

GIn

Pro

Lys

Pro

40

Thr

Thr

Cys

val

Pro

120

Ley

Asn

Ser

Ala

Gly

ser

Ala

25

Gly

Gly

L.eu

Gln

Glu

105

ser

Asn

Ala

Lys

Sar

10

Ser

Lys

val

Thr

Gln

90

Ile

Asp

AsnN

Leu

170

Tyr

Ser

page 5

Lteu
Glin
Ala
Pro
Ile
75

His
Lys
Glu
phe
Gin
155
ser

Glu

Ser

Ser

Asp

Pro

Ser

60

Ser

Ty

Arg

Gin

Tyr

140

ser

Thr

Lys

Pro

Ala

val

Lys

Arg

Ser

ser

Thr

Lay

125

Pro

Gly

Tyr

His

val
205

ser

Ile

30

Leu

rhe

Leu

Thr

val

116

Lys

ATy

Asnh

Lys
190

Thr

val

i5

Phe

Leu

ser

Gin

PG

a5

Ala

Ser

Glu

Ser

Ley

175

val

Lys

Gly

Ala

Ile

Gly

Pro

80

Trp

Ala

Gly

Ala

Gln

160

ser

Tyr

Ser



<21l1>
<212>
<213>

<220>
«2?23>

<400>

451
PRY

artificial sequence

Misc.
70

Glu val Gin

1

Ser
Ala
ser
Gly
65
Gin
Arg
ASp
Lys
Glu
145
Pro
Thr

val

Asn

Leu

Met

Ser

50

Arg

Met

Gly

Tyr

Gly

Ser

val

Phe

val

vat
210

Arg

ser

35

Ile

Phe

Asn

Gly

Trp

115

Pro

Thr

Thr

Pro

Thr

185

ASp

L.eu

Leu

20

Trp

Ser

Thr

Ser

100

Gly

Ser

Ala

va'l

Ala

180

val

His

val

Ser

val

Ser

Ile

Leu

85

Pro

Glin

val

Pro

Lys

Gly

Cys

ATG

Gly

ser

70

Al'G

Gly

Gly

Phe

Ley

150

Trp

Leu

Pra

ser

Ala

Gin

Gly

55

Arg

Ala

val

Thr

Pro

135

Gly

Asn

Gin

ser

Ser
215

Gly

Ala

Ala

40

Ser

ASD

Giu

Tyr

Thr

120

leu

Cys

Ser

Ser

Asn

200

ASn

Gly

Ser

25

Pro

The

Asn

ASp

ASn

105

val

Ala

Leu

Gly

Ser

185

Phe

Thr

Gly

10

Gly

Gly

Tyr

Ala

Thr

90

Gly

Thr

Pro

val

Ala

170

Gly

Giy

Lys

teu val

phe Thr

Lys Gly

Tyr Pro

60

Lys Ash

75

ala val

ASp Tyr

val ser

Cys Ser

140

Lys ASp

Leu Thr

Leu Tyr

Thr Gin

val Asp
220

Page 52

Lys

Phe

i.eu

45

ASD

Ser

Tyr

Glu

sey

125

Arg

Tyr

ser

Sey

The

205

Lys

Pro

ser

30

Glu

ser

Leu

Tyr

ASp

110

Ala

Ser

rPhe

Gly

Leu

190

TY"rr

Thr

Gly

15

Ser

™p

val

Tyr

{ys

g5

Ala

Ser

Thr

Pro

val

175

Ser

Thr

val

Gly

Tyr

val

LyS

Leu

80

Ala

Met

Thr

Ser

Glu

160

His

ser

Cys

Glu



Ile

Gy

His

Lys

Glu

Tyr

Lay

Trp

385

Met

ASD

His

Pro

Lys

Pro

Ser

Asp

ASN

290

val

Glu

Lys

Thr

Thr

370

Glu

Ley

Lys

Glu

Gly
450

<210>
<211>
<212>

cys

sSer

Arg

Pro

275

Ala

val

cys

Ser

ASp

ser

71
214
PRT

cys

val

Thr

260

Glu

Lys

ser

Lys

Ite

340

Pro

ey

Asnh

Arg
420

Ley

val

rhe

245

Pro

val

Thr

val

Cys

325

sSer

Fro

val

Gly

Trp

His

Glu

230

Leu

Glu

Gin

Lys

Leu

310

Lys

Lys

ser

Gln
390
Gly

Gin

Ash

Cys

Phe

val

Phe

Pro

295

Thr

val

Thr

Arg

W
~g

W

Pro

ser

Gln

His

Pro

Pro

Thr

Asn

280

Arg

val

Ser

Lys

Glu

360

Phe

Glu

rhe

Gly

Tyr
440

Pro

Pro

Cys

265

Trp

Glu

va'l

Asn

Gly

Glu

Tyr

Ash

phe

ASnh

425

Thr

Cys

Lys

250

val

TYr

Glu

His

Met

Pro

ASNR

feu

410

val

Glin

Pro

235

Pro

val

val

Gin

Glin

315

Gly

Pro

Thr

sSer

Tyr

395

Tyr

phe

Lys

Ala

Lys

val

ASD

Phe

300

ASp

Leu

ATg

Lys

380

Lys

ser

ser

Ser
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PIro

ASD

ASD

Trp

Pro

Glu

Asn

365

Ile

Thr

LYsS

cys

Ley
445

Pro

The

val

270

val

Ser

Ley

ala

Pro

350

GIn

Ala

Thr

Leu

ser

430

sSer

val

Leu

255

Ser

Glu

Thr

Asn

Pro

335

Glin

val

val

Pro

Thr

415

vat

Leu

Ala

240

Met

His

val

phe

Gly

Ile

val

Ser

Gly

Pro

400

val

Met

ser



«213>

<220>
<2723»>

<400>

Artificial sequence

Misc.

71

Asp ITe Gln
1

ASp

val

Tyr

Sgr

65

Glu

Thr

Pro

Thy

Asn

Ala

Phe

Arg

Ala

Trp

50

Gly

ASp

phe

Ser

ala

130

val

Ser

Th

Cys

Asn
210

<210>

va'l

rp

35

Ala

ser

Phe

Gly

val

115

Ser

Gin

val

Leu

Glu

185

Arg

72

Met

Thr

20

Tyr

Ser

Gly

Ala

Gin

100

phe

val

Trp

Thr

The

180

val

Gly

Thr

Ile

Gin

Thr

Thr

Thr

85

Gly

Ile

val

LyS

Glu

165

Leu

Thr

Glu

GIn

Thr

Gin

APy

ASP

70

Tyr

Thr

Phe

Cys

val

150

Ser

His

Cys

Ser

Cys

Lys

His

55

phe

Tyr

Lys

Pro

Leu

135

ASp

Asp

Lys

Gin

Pro

Lys

Pro

40

Thr

Thr

Cys

val

Pro

120

Leu

Asn

Ser

Ala

ser

Ala

25

Gly

Gly

Leu

GIn

Glu

105

Ser

Asn

Ala

Lys

Ser

10

Ser

Lys

val

Thr

Gin

90

Ile

ASD

Asn

Leu

Ser

Leu

Gin

Ala

Pro

Ile

75

His

Lys

Glu

Phe

Glin

155

Ser

Gly

ser

Ser

ASp

Pro

ser

60

ser

Tyr

Arg

Gin

Tyr

140

ser

Thr

LY5

Pro
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Ala

va'l

Lys

45

APg

Ser

Ser

Thr

Lau

125

Pro

Gly

Tyr

His

vl
205

ser

ser

30

Leu

rhe

val

Thr

va'

110

LyS

ATG

Asn

Ser

LYS

Thr

val

15

Ser

Leu

ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu

175

val

Lys

Ala

Ile

Gly

Ala

80

Trp

Ala

Gly

Ala

Glin

160

Ser

Tyr

Ser



<21l> 717

<212> DNA

<213> Artificial sequence

<220>

<223> Misc.

<400> 72

atgggcatca agatggagtc acagattcag geatttgtat

ggtgttgacg gagacatcca gatgacccag tccccttect

gacagagtca ccatcacttg caaggectce caggatgtot

cagcagaaac caggaaaagc tcctaagctc ctgatctatt

ggagtccctt ccaggttctc cggctctgga tctgggacag

tccctgcaac ctgaagattt tgcaacttac tactgtcage

acattcggac aagggaccaa ggtggaaatc aaaagaactg

atcttceocte catctgatga gcagctcaaa tctggaactg

aataacttct atcctagaga ggccaaagtc cagtggaagd

ggtaactccc aggagtcigt cacagagcag gactccaagg

aacaccctga cactgtctaa agctgactac gagaaacaca

acccatcagg gactgagete cccegtcaca aaatccttca

<210> 73

<211> 238

<212> PRT

<213> Artificial sequence

<220>

<223> Mmisc.

<400> 73

mMet Gly Ile Lys Met Glu Ser Gln Ile GIn Ala

1 5 10

Leu Trp Leu Ser Gly val Asp Gly Asp Ile Gin

20 25
ser Ser Leu Ser Ala Ser val Gly Asp Arg val
35 40

Ala ser GIn Asp val Ser Ser Ala val Ala Trp
50 55

Gly Lys Ala Pro Lys Leu Leu Ile Tyr Trp Ala

65 70 75

Gly val Pro ser Arg Phe Ser Gly Ser Gly Ser

tcgtgtttcet
cectgterge
cctetgetgt
gggcatccac
atttcactct
aacattatag
tggctycacc
ccteegttgt
tggataacgc
acagcaccta
aagtctacge

acaggggaga

Phe val

Met Thr

30

The Ile

45

Tyr Gin

60

ser Thr

Gly Thr

Page 55

Phe

Gin

Thr

Gin

Arg

ASp

ctggttygtct
ttccgtcgga
cgcttggtat
caggcacaca
caccatcage
cactecttygg
ttcrgtette
gtgcctygcty
cctecaatcec
ctececteage
ctgcgaagtc

gtgctaa

val Phe
15

Ser Pro

Cys Lys
Pro

Lys

Thr
80

His

Phe Thr

60
120
180
240
300
360
420
480
540
600
660
717



85

Leu Thr Ile Ser Ser Leu Gln
100

Gln GIn His Tyr Ser Thr Pro
115

Giu Ite Lys arg Thr val ala
130 135

Ser Asp Glu Gin Leu Lys Ser
145 150

Asn Asn Phe Tyr Pro Arg Glu
165

Ala Leu GlIn Ser Gly Asn Ser
180

Lys Asp Ser Thr Tyr Ser Leu
195

Asp Tyr Glu Lys His Lys val
210 215

Leu Ser ser Pro val Thr Lys

225 230

<210> 74

211> 234

<212> PRT

«213> Artificial sequence

<220>

«223» Misc,

<400> 74

?sp Ile Gin Mat ghr GIn ser
Asp Arg val ggr Ile Thr Cys
val ala ggp Tyr Gin GIn Lys

Tyr Trp Ala Ser Thr Arg His
50 55

Pro

Gly

Ala

GIn

Ser

200

Tyr

ser

Pro

Lys

Pro

4G

Thr

Glu

105

Thr

Pro

Thr

Lys

Glu

185

ASN

Ala

Phe

Ser
ala
25

Gly

Gly

90

Asp Phe

phe Gly

ser val

Ala Ser

155
val GIn
170
ser val
Thi Leu

Cys Glu

Asn Arg
235

ser Leu
10
ser Glin

Lys Ala

val Pro

Ala

Gin

Phe

140

val

Trp

Thr

Thr

val

220

Gly

Ser

ASp

Pro

ser
60
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Thr

Gly

Ile

val

Lys

Glu

Leu

205

Thr

Glu

Ala

va

Ty

110

Thr

phe

Cys

val

GIn

190

Ser

His

Cys

ser

sSer

3G

Leu

Phe

95

Tyr

Lys

Pro

Leu

Asp

175

ASD

GIn

val

15

Ser

Leu

ser

Cys

val

Pro

Leu

160

Ash

Ser

Ala

Gly

Gly

Ala

Ile

Gly



ser Gly Ser Gly Thr asp Phe Thr Leu Thr Ile Ser Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Ala T?r Tyr Tyr Cys GIn GIn His Tyr Ser Thr ggo Trp
8 90

Thr pPhe Gly &¢ln Gly Thr Lys val Glu Ile Lys Arg Thr val Ala Ala
100 105 110

Pro Ser val Phe Ile Phe Pro Pro Ser Asp Glu GIn Leu Lys Ser Gly
115 120 125

Thr Ala ser val val Cys Leu Leu Ash Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Lys val GIn Trp Lys val Asp Asn Ala Leu Gin Ser Gly Asn Ser Gin
145 150 155 160

Glu ser val Thr Glu G1n Asp Ser Lys Asp Ser Thr Tyr Ser Leu Ser
i65 170 175

Asn Thr Leu Thr Leu Ser Lys Ala Asp Tyr Glu Lys His Lys val Tyr
180 185 190

Ala cys Glu val Thr His GIn Gly Leu Ser Ser Pro val Thr Lys Ser
195 200 205

phe Asn Arg Gly Glu Cys
210

<210> 75

<211> 321

<212> DNA

<213> Artificial seqguence

<220

<223> WMisc.

<400> 75

gacatccaga tgacccagtc cccttectce ctgtetgett cogtcggaga cagagtcace 60
atcacttyca aggectcocca ggatgtgtcc totgetgteg ctiggtatca gcagaaacca 120
ggaaaagetc ctaagetcct gatctattgg geatccacca ggcacacaygg agtcecttee 180
aggrtctccy gototggate tgggacagat ttgactctea ccatcagote corgoaacct 240
gaagattttyg caacttacta ctgtcagcaa cattatagca ctcertggac attcggacaa 300
gggaccaagg tggaaatcaa a 321
<210> 76
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<211> 107
<212> PRT
<213> Artificial sequence

<220
<223» Misc.

<400> 76

ésp Ite GTn Met Thr GIn ser Pro Ser Ser Leu Ser Ala Ser val Gly

Asp Arg val ghr Tle Thr Cys Lys Aga Ser Gin Asp val ggr ser ala
0 2!

val Ala Trp Tyr Gln GlIn Lys Pro Gly Lys Ala Pro Lys teu Leu Ile
35 40 45

Tyr ggp Ala Ser Thr Arg Hgs Thr Gly val pro %g” Arg Phe Ser Gly
5

Ser Gly Ser Gly Thr Asp phe Thr Leu Thr Ile Ser Ser Leu GIn Pro
65 70 75 80

Glu Asp pPhe Ala Thr Tvr Tyr Cys Gln Gln His Tyr Ser Thr ggo Trp
85 90

Thr phe Gly ¢In Gly Thr Lys val Glu Ile Lys
100 105
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