1/42

Fig. 1

HAVING
MULTIMERIZATION ABILITY

Al B K

1

A|B T O

FLUORESCENT PROTEIN ASSOCIATION-INDUCING

PROTEIN

WHEN FIRST PROTEIN (B) AND

SECOND PROTEIN (A) INTERACT,
ASSEMBLY IS AUTONOMOUSLY FORMED.




2/42

Fig. 2
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Fig. 3
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Fig. 14
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Fig. 16
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Fig. 18
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Fig. 37
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MEVASTATIN (-)

MEVASTATIN (+)
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Fig. 41
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<130>
<150>
<151>
<160>
<1705

<210>
VAR D
212>
213>
<220>
<223>
<220>
221>
<222>
<223>
<400>

atg
Met

ggc
Gly

aac
Asn

gCe
Ala

gec

aag ca

gac
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aac
Asn

gag
Glu
145
gce
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ace
Thr

gac
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aag
Lys

gce
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gtg
Val

acc
Thr

cce
Pro

cce
Pro
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aac
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g
Gin

gac
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tsc
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gec
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130
aag
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ctg
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tac
Tyr
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ctg
Leu
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aag
Lys

210>
211> 226

JP2011/266103

2011-12-05

1

12

PatentIn version 3.1

1

678
DNA
Artificial

humanized codon Azami Green
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Ser

gtg
Val

tac
Tyr
35

ctg
Leu

agg
Arg

ace
Thr

cag
Gln

tte
Phe
115
cCe
Pro

atg
Met

ctg
Leu

aag
Lys

agg
Arg
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tac
Tyr

gtg atc
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aac
Asn
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gag
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cce
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gce
Ala

tte
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ggc
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ttc
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gtg
Val

tac
Tyr

ctg
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atec
Ile
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ggc
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ggc
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ttc
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atc
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gtg

aag
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His

ace
Thr

gce
Ala
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gag
Glu

tge
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gac
Asp

cag
Gin

agg

cce
Pro

aac
Asn

cag
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tac
Tyr
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aag
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Gly
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atec
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aag
Lys
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gac
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aag
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gag
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aac
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aag
Lys

atc
[le
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Glu Asn Ala

gec
Gly

gac
Asp

ctg
Leu

gtg
Val
215

gag
Glu

tte
Phe

atc
Ile
40

gac
Asp

tac
Tyr

tac
Tyr

gee
Ala

agg
Arg
120
aag
Lys

gee
Gly

gegc
Gly

gtg
Val

aag
Lys
200
gce

atg
Met

gtg
Val
25

ctg
Leu

atc
[le
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Pro

cac
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acc
Thr
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ttc
Phe

acc
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gtg
Val

cac
His
agg
Arg
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His
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aag atc

Lys
10

atc
Ile

gac
Asp

ctg
Leu

gce
Ala

tgg
Trp
90

age
Ser

gac
Asp

ctg
Leu

ctg
Leu

tac
Tyr
170
ctg
Leu

gac
Asp

tac

Ala Arg Tyr

Ie

gag
Glu

ctg
Leu

ace
Thr

gac
Asp
75

gag
Glu

aac
Asn

gge
Gly

aag
Lys

aag
Lys
155
agg
Arg

cCo
Pro

aag
Lys

age
Ser

aag
Lys

gge
Gly

aac
Asn

acc
Thr
60

atec
[le

agg
Arg

atc
Ile

gtg
Val

tgg
Trp
140
gee
Gly

tgc
Cys

gac
Asp

gac
Asp

atg
Met
220

ctg
Leu

gag
Glu

gte
Val
45

gtg
Val

cag
Gin

age
Ser

age
Ser

aac
Asn
125
gag
Glu

gac
Asp

gac
Asp

tac
Tyr

tac
Tyr
205
ctg
Leu

tge
Cys

ggc
Gly
30

ace
Thr

tic
Phe

gac
Asp

atg
Met

atg
Met
110
ttc
Phe

cce
Pro

gte
Val

tte
Phe

cac
His
190
aac
Asn

cCo
Pro

atg
Met
15

aag
Lys

gag
Glu

cag
Gin

tac
Tyr

acc
Thr
95

agg
Arg

cce
Pro

age
Ser

aac
Asn

aag
Lys
175
ttc
Phe

aag
Lys

age
Ser

agg
Arg

c
Gly

gec
Gly

tac
Tyr

tte
Phe
80

tac
Tyr

gge
Gly

cee
Pro

ace
Thr

atg
Met
160
acc
Thr

gig
Val

gtg
Val

cag
Gln
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212>
213>
220>
223>
<400>
¥et Val Ser Val éle Lys

Gly
Asn
Ala
Gly
65

Lys
Glu
Asp

Asn
Glu
145
Al

Thr
Asp

Lys

Ala
225

Thr
Pro
Pro
50

Asn
GIn
Asp
Cys
Gly

130
Lys

a Leu

Tyr
His
Leu

210
Lys

210>
Q211>
212>
(VAKY,
<220>
221>
222>
<223>
<400>
atg gecg teog
Met Ala Ser

1

geg
Ala

gcg
Ala

age
Ser

gcg
Ala
65

gag
Glu

atc
Ile

cge
Arg

gaa
Glu

CEg
Arg
50

cac
His

gaa
Glu

tac
Tyr

PRT

Artificial

humanized codon Azami Green
Pro Glu Met %%s
Gly His Asn Phe Val
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Val
Tyr

35
Leu

Arg
Thr
GlIn
Phe
115
Pro
Met
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Lys
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195
Tyr

3
306
DNA
Homo

€DS
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20

Glu
Pro
Ala
Phe
Gly
100
Phe
Val
Tyr

Leu
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O O

Gly
Phe
Phe
Pro
85

Ile
Tyr
Met
Val
Glu
165
Lys
Glu

Asn

sapiens

(1).. (306)
p62 (PB1)

3

gag
Glu

gce
Ala
35

gtg
Val

tac
Tyr

ttg
Leu

att
Ile

210> 4

cte
Leu

att
Ile
20

gag
Glu

gcc
Ala

CEC
Arg

aca
Thr

aaa
Lys
100

ace
Thr

cge
Arg

gct
Ala

gecce
Ala

gat
Asp

atg
Met
85

gag
Glu

Thr
Ala
Thr
70

Glu
Cys
Asp
Gin
Arg
150
Gly
Lys
Ile

Ala

Val

cge
Arg

gcg
Ala

ctg
Lsu

gag
Glu
70

gce
Ala

aaa
Lys

Gin

Tyr
55

Lys
Gly
Thr
Ile

Lys
135
Asp

Gly
Asp
Leu

Val
215

aag
Lys

ttc
Phe

gcg
Ala

tte
Phe
55

gac
Asp

atg

Ile
40
Asp

Tyr
Tyr
Ala
Arg
120
Lys
Gly
Gly
Val
Lys

200
Ala

gece
Ala

age
Ser

ggt
Gly
40

cce
Pro

ggg
Gly

tce

Leu
Ile
Pro
His
Thr
105
Phe
Thr
Val
His
Arg
185
His
Arg

tac
Tyr

ttc
Phe
25

ccg
Pro

gcg
Ala

gac
Asp

tac

Met Ser Tyr
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Ile
Asp
Leu
Ala
Trp
90

Ser
Asp
Leu
Leu
Tyr
170
Leu
Asp

Tyr

ctt
Leu
10

tge
Cys

gga
Gly

ctg
Leu

ttg
Leu

gtg

Ile
Glu
Leu
Thr
Asp
75

Glu
Asn
Gly
Lys
Lys
155
Arg
Pro
Lys

Ser

ctg
Leu

tgc
Cys

cce
Pro

Cgg
Arg

gtt
Val
75

aag

Lys
Gly
Asn
Thr
60

Ile
Arg
Ie
Val
Trp
140
Gly
Cys
Asp
Asp

Met
220

gec
Gly

age
Ser

tge
Cys

cct
Pro
60

gce
Ala

gat

Leu
Glu
Val
Val
GIn
Ser
Ser
Asn
125
Glu
Asp
Asp
Tyr
Tyr

205
Leu

aag
Lys

cce
Pro

gag
Glu
45

gec
Gly

ttt
Phe

gac

Val Lys Asp Asp

90

Cys Met
15
Gly Lys

Thr Glu
Phe GIn
Asp Tyr

Met Thr
95

Met Arg

110

Phe Pro

Pro Ser
Val Asn

Phe Lys
175

His Phe

190

Asn Lys

Pro Ser

gag gac
Glu Asp
15

gag cct
Glu Pro
30

cgg ctg
Arg Leu

gge tte
Gly Phe

tce agt
Ser Ser

atc tte
Ile Phe
95

Arg
Gly
Gly
Tyr
Phe
80

Tyr
Gly
Pro
Thr
Met
160
Thr
Val
Val

GIn

gcg
Ala

Glu

ctg
Leu

cag
GIn

gac
Asp
80

cga
Arg

48

96

144

192

240

288

306



Q21
Q212>
<213> Homo sapiens
223>

p62 (PB1)
<400> 4

wet Ala Ser Leu ghr
Ala Arg Glu Ile Arg
20
Ala Glu Ala Glu Ala
35

Ser Arg Val Ala Ala
50

102
PRT

ééa His Tyr Arg Asp
Glu Glu Leu Thr Met
85

Ite Tyr Ile Lys Glu
100

210> 5

211> 282

<212> DNA

<213> Homo sapiens

220>

<221> GDS

222> (1)..(282)

223> MEK5 (PB1)

<400> 5

gtg ctg gta att cge

¥al Leu Val Ile érg

aca gtg cac tcc ggg

Thr Val His Ser Gly

20

ata ggc cag git ctg

Ile Gly GIn Val Leu
35

gat gaa gat ggt gat

Asp Glu Asp Gly Asp

50

gca atg ctg tea tat

Ala Met Leu Ser Tyr

65

gga cag tta ata gag

Gly Gin Leu Ile Glu

85

210> 6

Q211> 94

212> PRT

<213> Homo sapiens

<223> MEK5 (PB1)

<400> 6

¥al Leu Val Ile érg
Thr Val His Ser Gly
20
[le Gly Gln Val Leu
35
Asp Glu Asp Gly Asp
50
Ala Met Leu Ser Tyr

65
Gly GIn Leu Ile Glu
85

210> 7

Val Lys Ala
Arg Phe Ser
Ala Ala Gly
40
Phe Pro

55

Asp Gly

Leu

Glu
70
Ala

Met Ser

Lys

atc at
[le Ile
tta
Leu

cog
Pro

cct gaa
Pro

gca
Ala
40

aca
Thr

cga
Arg

tat
Tyr
70

cct
Pro

tce
Ser

cag
Leu Gln

Lys Ile
Gln
Glu
[le

55
Tyr

Leu
Ala
Thr

Pro
Pro
Arg
Ser

Gin

Tyr
70

Pro Leu

Tyr
Phe
25

Pro
Ala
Asp

Tyr

G cCa

Pro
cte
Leu
25

aca
Thr

gtg
Val

aca
Thr

ata
Ile

Pro
Leu
Thr
Val
Thr
Ile
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Leu
10
Cys

Gly
Leu
lLeu

Val
90

aat
Asn
10

tte
Phe

act
Thr

aga
Arg

gta
Val

ttt

Phe
90

Asn
10

Phe
Thr
Arg

Val

Leu
Cys
Pro
Arg
Val

75
Lys

agt
Ser

agg
Arg

aca
Thr

agt
Ser
atg
Met
75

cca
Pro

Ser
Arg
Thr
Ser

Met
75

Gly
Ser
Cys
Pro
Ala
Asp

gec
Gly

gat
Asp

gea
Ala

gat
Asp
60

gaa
Glu

aga
Arg

Gly
Asp
Ala
Asp

60
Glu

Lys

Pro

geg
Ala

gtg
Val

ttt
Phe
45

gag
Glu

cag
Gln

gce
Ala

Ala
Val
Phe
45

Glu

Gln

Phe Pro Arg Ala
90

Glu
Glu

Val

Val
Leu
30

Glu
Glu
Gln

Cys

Asp
15
Pro

Leu
Phe
Ser

Phe
95

gac
Asp
15

gat
Asp

tat
Tyr

a atg

Met

gta
Val

Asp
15

Asp
Tyr
Met

Val

Ala
Glu
Leu
Gln
Asp

80
Arg

teg
Trp

gtg
Val

gaa
Glu

aag
Lys

aat

Asn
80

Trp
Val
Glu
Lys

Asn
80

48

96

144

192

240

282



211> 246

<212> DNA

<213> Homo
<220,

<221> (DS

222> (1)..
§br1(PB1)

<223>
<400>
cag gtt act
?In Val Thr
gtt tet gat
Val Ser Asp

aaa gtt tca
Lys Val Ser
35
gaa aat gaa
Glu Asn Glu
50
ctt aag atg
Leu Lys Met
65
gaa ggg
Glu Gly

210> 8
Q11> 82
<212> PRT
<213> Homo
223>
<400> 8
?In Val Thr
Val Ser Asp

Lys Val Ser
35
Glu Asn Glu

50
Leu Lys Met
65
Glu Gly

210> 9
211> 252
<212> DNA
<213> Homo
220>

<221> (DS

Q22> ().
PKCiota (PB1)
9

223>
<400>
cag gtec cgg
?ln Val Arg
ttt gaa cct
Phe Glu Pro

atg tgt tct

Met Cys Ser

35

gag gaa gga

Glu Glu Gly
50

gce ttt aga

sapiens
(246)

cta aat
Leu Asn
5

cca gaa
Pro Glu
20

ttt gat
Phe Asp

gag gta
Glu Val

gca gtt
Ala Val

sapiens

Nbr1(PB1)

Leu Asn
5

Pro Glu

20

Phe Asp

Glu Val

Ala Val

sapiens
(252)

gtg aaa
Val %ys

tcec atc
Ser lle
20

ttt gac
Phe Asp

gac ccg
Asp Pro

ctt tat

gte
Val

aat
Asn

ctg
Leu

tce
Ser

aaa

Lys
70

Val
Asn
Leu
Ser

Lys
70

gce
Ala

tce
Ser

aac
Asn

tgt
Cys

gag

act
Thr

aca
Thr

aat
Asn

atc
Ie
55

cag
Glin

ttt
Phe

act
Thr

act
Thr
40

aac
Asn

Gly

Phe
Thr
Thr
40

Asn

Gly

tac
Tyr

Glu

a cag

Gin
40

gta
Val

aac

aaa
Lys

teg
Trp
25

att
[le

agt
Ser

aac ¢

Asn

Lys
Trp
25

Ile
Ser

Asn

cge
Arg

gec

25
cte
Leu

tca
Ser

aag

IBPF12-538W0-E (sea) fin

aat g

Asn
10

gct
Ala

caa
Gin

Asn
10

Ala
Gln
Gln

GlIn

geg

10
ctt
Leu

ttc
Phe

tet
Ser

gat

Glu

att
Iie

gat atc

Asp

a ata

Ile

gea
Gly

a ctg

Leu
75

Glu
Asp

Gly

Leu
75

gat
Asp

tge
Cys

ace
Thr

cag
Gln

Ile

aaa
Lys

gaa
Glu
60

cag
Gln

Ile
lle
Lys
Glu

60
Gin

atc
[le

aat
Asn

atg
Met

ttg
Leu
60

ca

Gln
gaa
Glu

tac
Tyr
45

tat
Tyr

atg
Met

Gin
Glu

Tyr
45
Tyr

Met

atg
Met

gag
Glu

aaa
Lys
45

gag
Glu

tct gaa ctc

4

a agc ttt

Ser Phe

get atg
Ala Met
30

ctg gat
Leu Asp

gaa gaa
Glu Glu

caa gtc
GIn Val

Glu Glu
Gin Val

ata aca
Ile Thr
15

gtt cga
Val Arg
30

tgg ata
Trp Ile

tta gaa
Leu Glu

ttg att

ctg
Leu

gta
Val

gag
Glu

gcg
Ala

cac

His
80

Leu
Val
Glu
Ala

His
80

cat
His

gac

43

96

144

192

240

246

48

96

144

192

240



Ala Phe Arg Leu Tyr
65

gtg ttec cot tgt
Val Phe Pro Cys

210> 10
211> 84
<212> PRT
<213> Homo sapiens
<223> PKGCiota (PB1)
<400> 10
?In Val Arg Val %ys

Phe Glu Pro Sgr Ile
2
Met Cys ggr Phe Asp
Giu Glu Gly Asp Pro
50

ééa Phe Arg Leu Tyr
Val Phe Pro Cys

210> 1

211> 246

<212> DNA

<213> Homo sapiens
<2200

<221> (DS

222> (1).. (246)
€223> TFG(PB1)
<400> 11

aag cta atc atc aaa
%ys Leu Ile Ile %ys

att cat aat gaa gat
Iie His Asn Glu Asp
20
cga gtt ttc aga gga
Arg Val Phe Arg Gly
35

tat aaa gat gaa gat

Tyr Lys Asp Glu Asp
50

ctt tcc ttt geca att

Leu Ser Phe Ala lle

65

gtt aat

Val Asn

210> 12

Q211> 82

212> PRT

{213> Homo sapiens

<223> TFG(PB1)

<400> 12

%ys Leu Ile Ile %ys

Ife His Asn Glu Asp
20

Arg Val gge Arg Gly

Tyr Lys Asp Glu Asp
50

Leu Ser Phe Ala lle

Glu Leu Asn Lys Asp Ser Glu Leu Leu Ile His
70 75

Ala
Ser
Asn
Cys

Glu
70

Tyr
Phe
Glu
Thr

55
Leu

gct caa

Ala

att
Ile

aaa
Lys
Gly
cag

Gln
70

Ala
[le
Lys
Gly
Gln

act
Thr

ctt
Leu

a gat

Asp
55

tge
Cys

Gin
Thr
Leu
Asp

55
Cys

Tyr
Glu

Gin
40
Val

Asn

ctt
Leu

tat
Tyr

ctg
Leu
40

ctt
Leu

agt
Ser

Leu
Tyr
Leu
40

Leu

Ser

Arg
Gly
25

Leu
Ser

Lys

ggg

Gly
Asp
25

Ser
Ile

Arg

IBPF12-538W0~E (sea) fin

Gly Asp
¢

Leu Cys
Phe Thr
Ser GlIn

Asp Ser
75

Ile
Asn
Met
Leu

Glu

gag gat att

Glu Asp
10

gaa tta
Glu Leu

aat gat
Asn Asp

aca att
Thr Ile

ata ctg

[le Leu
75

Glu Asp
Glu Leu
Asn Asp
Thr lle

Ile Leu

[le

gtg
Val

gaa
Glu

ttt
Phe
60

aaa
Lys

Met
Glu
Lys
Glu

Leu

Cgg
Arg

cta
Leu

gta
Val
45

gat
Asp

ctg
Leu

Ile
Val
30

Trp
Leu

Leu

cga
Arg
atg
Met
30

aca
Thr

agt
Ser

aca
Thr

Arg
Met
Thr
Ser

Thr

Thr
15

Arg
[le
Glu

[le

att
Ile
15

atg
Met

ata
[ie

tet
Ser

tta
Leu

Ile
Met
Ile
Ser

Leu

80

His
Asp
Asp
Glu

His
80

cot
Pro

caa
Gln

aag
Lys

gac
Asp

ttt

Phe
80

Pro
Gln
Lys
Asp
Phe

252

48

96

144

192

240

246



IBPF12-538W0-E (sea) fin
75 80

65 70
Val Asn
Q210> 13
211> 261
<212> DNA
<213> Homo sapiens
<220>
221> CDS
222> (1)..(261)
<223> TEL (SAM)
<400> 13
cct cga gog otc agg atg gag gaa gac teg atc cge ctg
?ro Arg Ala Leu érg Met Glu Glu Asp ?gr Ile Arg Leu
ctg cge ttg cag cca att tac tgg agc agg gat gac gta
Leu Arg Leu gén Pro Ile Tyr Trp ggr Arg Asp Asp Val
ctc aag tgg get gaa aat gag ttt tet tta agg cca att
Leu Lys Trp Ala Glu Asn Glu Phe Ser Leu Arg Pro lle
35 40 45
acg ttt gaa atg aat ggc aaa got ctc ctg ctg ctg acc
Thr Phe Glu Met Asn Gly Lys Ala Leu Leu Leu Leu Thr
50 55 60
ttt cgc tat cga tot cct cat tca ggt gat gtg cic tat
Phe Arg Tyr Arg Ser Pro His Ser Gly Asp Val Leu Tyr
65 70 75
cag cat att ctg aag cag agg
Gin His lle Leu Lys GIn Arg
85
210> 14
211> 87
Q212> PRY
213> Homo sapiens
<223> TEL (SAM)
<400> 14
?ro Arg Ala Leu érg Met Glu Glu Asp ?gr Iie Arg Leu
Leu Arg Leu gén Pro Ile Tyr Trp ggr Arg Asp Asp Val
Leu Lys Trp Ala Glu Asn Glu Phe Ser Leu Arg Pro lle
35 40 45
Thr Phe Glu Met Asn Gly Lys Ala Leu Leu Leu Leu Thr
50 55 60
Phe Arg Tyr Arg Ser Pro His Ser Gly Asp Val Leu Tyr
65 70 75
GIn His Ile Leu Lys GIn Arg
85
210> 15
211> 231
<212> DNA
<213> Homo sapiens
<2207
221> GDS
222> (1)..(231)
<223> EphB2 (SAW)
<400> 15
ctg gac cge acg atc coc gac tac acc age ttt aac acg
%eu Asp Arg Thr éle Pro Asp Tyr Thr ?Sr Phe Asn Thr
tgg ctg gag gec atc aag atg ggg cag tac aag gag agc
Trp Leu Glu ééa [te Lys Met Gly gén Tyr Lys Glu Ser
goc ggo tte acc tece ttt gac gtec gtg tot cag atg atg
Ala Gly Phe Thr Ser Phe Asp Val Val Ser Gin Met Met

6

cct
Pro

gCC
Ala
30

gac
Asp

aaa
Lys

Glu

Pro

Ala
30
Asp

Lys
Glu

gtg
Val

ttc
Phe
30
atg g
Met

gcg
Ala
15

cag
Glin

age
Ser
Glu

cte
Leu

Ser

Leu

gac
Asp
15

gce
Ala

gag
Glu

cac
His

tgg
Trp

aac
Asn

gac
Asp

ctt

Leu
80

His
Trp
Asn
Asp

Leu
80

gag
Glu

aat
Asn

gac
Asp

48

96

144

192

240

261

483

96

144



att ctc
[{e Leu
50

aac agt
Asn Ser
65

<2100
211>
212>
213>
223>
<400>
%eu Asp

Trp Leu
Ala Gly

Ile Leu

50
Asn Ser
65

<210>
211>
212>
213>
220>
Q221>
222>
(223>
<400>
ccg gtt
?ro Val
cte
Leu

agt
Ser

gge tot
Gly Ser
g acc
| Thr
50
ctg age
Leu Ser
65

<210>
Q211
<22
213>
223>
<400>
?ro Val

Leu Ser
Gly Ser
Val Thr

50
Leu Ser
65

<2105

35
cgg gtt geg gte
Arg Val Gly Val
atc cag gtg atg
Ile Gin Val Met
70
16
77
PRT
Homo sapiens
EghBZ(SAM)
Arg Thr éle Pro
Glu Ala [le Lys
20
Phe Thr Ser Phe
35
Arg Val Gly Val
Ile GIn Val Met
70
17
204
DNA
Homo sapiens
DS
(1).. (204)

DGKde | ta (SAM)
17

cac
His

cte
Leu

teg
Trp
5

geg
Gly

tat
Tyr

cte
Leu

tgt
Cys
20

cte
Leu

gag
Glu

ctg
Leu

cac
His

gag
Glu
35

aag
Lys

cac
His

gtg
Val

gge
Gly

CEC age
Arg Ser

18

68

PRT

Homo sapiens
?ngelta(SAM)
His Leu grp Gly

Leu Cys Glu Tyr
20

Glu Leu Leu His

35

Lys Val Gly His

Arg Ser

19

act
Thr
55

Ccgg
Arg

Asp
Met
Asp
Thr

55
Arg

aca
Thr

aag
Lys

ctg
Leu

atg

Met
55

Thr
Lys
Leu

Met
55

IBPF12-538W0-E (sea) fin
45

ttg got gge cac
Leu Ala Gly His

aac
Asn
75

geg cag atg
Ala GIn Met

Thr
Gln
Val
Ala
GlIn

Ser Phe
10

Tyr

Tyr
Gly
Val
40

Leu

Ala

Lys
Gin
His

Ser
Gly
Met

Asn
75

gtt
Val
10

tte
Phe

get

Glu Ala

atc
25

Ccgg
Arg

aca
Thr

gac
Asp

gag
Glu
40

aag
Lys

agg
Arg

gac
Asp

atc ctg
[le Leu

agg
Arg

Glu Glu ¥8! Ala
[1e Phe Thr
25

Arg Arg Asp

Asp

Glu
40

Lys Arg Ile Leu

cag
GIn
60

cag
Gin

Asn
Glu
Met
Gln

60
Glin

gcc
Ala

cgg
Arg

ctc
Leu

tgt

Cys
60

Ala
Arg
Leu

Cys
60

aaa aaa atc ctg
Lys Lys Ile Leu

att
Ile

Thr Val ?gp Glu
Phe Ala Asn

30
Met Glu Asp

Ser

Met
45
Lys

Lys Ile Leu

Ile

ctg
Leu

cac
His

tgg
Trp

gag
Glu
15

atc
[e

cac
His

gac
Asp
30

gac
Asp

Ccgg
Arg

ctg
Leu

aag
Lys
45

ggc ate
Gly [le

ggc
Gly

aag
Lys

gag
Glu

Trp Leu His

His Arg
Gly

Glu

Asp
30
Asp

Iie

Lys
45
Gly

192

231

48

96

144

192

204



211> 597

<212> DNA

<213> Homo sapiens

220>

221> (CDS

222> (1).. (59D

<223> Tankyrase (SAM)

<400> 19

ctg ata gat gcc atg cce

%eu Ile Asp Ala get Pro

cag gct act gta gtg agt

Gin Ala Thr ggl Val Ser

tece tge cte teg get gee

Ser Cys %gu Ser Ala Ala

gca gag ttg gec gta gga

Ala Glu Leu Ala Val Gly

50

gga aca gaa agg aag gaa

Gly Thr Glu Arg Lys Glu

65 70

agc caa ttt cta aaa agc

Ser Gin Phe Leu %gs Ser

gaa aca gaa cag att aca

Glu Thr Glu GIn Ile Thr

100

gag ttg aaa gaa ata ggc

Glu Leu Lys Giu Ile Gly
115

atc aaa gga gta gaa aga

[le Lys Gly Val Glu Arg

130

tat ttg act tit cac tgt

Tyr Leu Thr Phe His Cys

145 150

gct cca gaa gat aaa gaa

Ala Pro Glu Asp Lys Glu

165
act att cga gaa cac aga
Thr Tle Arg Glu His Arg
180
aga tac aat gtc att cga
Arg Tyr ?32 Val Ile Arg

Q10> 20

211> 199

<212> PRT

<213> Homo sapiens
<223> Tankyrase (SAM)
<400> 20

%eu Ile Asp Ala get Pro

Gln Ala Thr ggl Val Ser
Ser Cys Lgu Ser Ala Ala
3

Ala géu Leu Afa Val Gly
Gly Thr Glu Arg Lys Glu
65 70
Ser Gin Phe Leu Lgs Ser
8
Glu Thr Glu Gin Ile Thr
100

cea
Pro

gce
Ala

age
Ser

gea

55

gga
Gly

ctt
Leu

cta
Leu

atc
Ile

cte
Leu
135
gtt
Val

tat
Tyr

gat
Asp

att
Ile

gag
Glu

tet
Ser

age

120
tta
Leu

aat
Asn

cag
Gln

get
Gly

Glu
Ser
Ser
Ala
Glu
Gly
Asp

gce
Ala

ctg
Leu
25

ata
Ie

tce
Ser

a gtt

Val

ctt
Leu

gtg
Val
105
gca
Ala

gt
Gly

cag
Gin

tca
Ser

get
185

Ala
Leu
[le
Ser
Val
Leu

Val
105

IBPF12-538W0-E (sea) fin

tta
Leu
10

atc
Ile

gac
Asp

aat
Asn

get
Ala

gaa
Glu
90

ttg
Leu

tat

Asp
Asn
Ala
Glu

90
Leu

cct
Pro

tea
Ser

aac
Asn

gea
Ala

ggt
Gly
75

cac
His

got
Ala

geg
Gly

a acg

Thr
155
gaa
Glu

got
Ala

Pro
Ser
Asn
Ala
Gly

75
His

ace
Thr

cca
Pro

cte
Leu

g8g
Gly

ctt
Leu

ctt
Leu

gat
Asp

cac
His

a caa

Gln
140
att
Ile

gaa
Glu

c
Gly

tgt
Cys

geca
Ala

act
Thr
45

gat
Asp

gac
Asp

Cgg
Arg

atg
Met

cgeC
Arg
125
gec
Gly

ttg
Leu

Ala Asp Met

8

ttt
Phe

tce
Ser
30

ggc
Gly

gge
Gly

atg
Met

gat
Asp

ggt
Gly
110
cac
His

ace
Thr

ctg
Leu

atg
Met

¢ atc

Ile
190

aaa
Lys
15

acc
Thr

cct
Pro

gCe
Ala

aat
Asn

atec
[le

cat
His

aaa
Lys

aat
Asn

gat
Asp

caa
Gln
175
ttc
Phe

cct
Pro

cce
Pro

tta
Leu

gcg
Ala

atc
[le
80

ttt
Phe

gaa
Glu

tta
Leu

cct
Pro

ctt
Leu
160
agt
Ser

aac
Asn

Pro
Pro
Leu
Afa
lle
Phe
Glu

48

96

144

192

240

288

336

384

432

480

528

576

597



Glu

Tyr
145
Ala
Thr

Arg

Leu Lys Glu
115

Lys Gly Val
130
Leu Thr Phe

Pro Glu Asp

Ile Arg Glu

180

Tyr Asn Val
195

210> 21
Q11> 210
<212> DNA

213>

<220>
<221> GDS

<222>
<223>

<400> 21

gag
Glu
1

gaa
Glu

atg
Met

gce
Ala

atg
Met
65

tat
Tyr

atg tgg cat
Met Trp His

agg aac gtg

Arg Asn Val

20

atg gaa cgg

Met Glu Arg
35

tat ggt cga
Tyr Gly Arg
50

aaa tca ggg
Lys Ser Gly

cat gtg ttc
His Val Phe

210> 22
211> 90
<212> PRT

Q13>
223>

<400> 22
Glu Met Trp His Glu

1 5
Glu Arg Asn Val Lys
20
Met Met géu Arg Gly
Ala Tyr Gly Arg Asp
50
ggt Lys Ser Gly Asn
Tyr His Val Phe ggg Arg

210> 23
211> 324
<212> DNA

Q213>

<220>
<221> (DS

222>
<223>

FKBP12

Ile
Glu
His
Lys
165
His

[le

Homo sapiens

(1)..(270)
mTOR (FRB)

gaa
Glu
5

aaa
Lys

gec
Gly

gat
Asp

aat
Asn

cga
Arg
85

Homo sapiens
mTOR (FRB)

Homo sapiens

(1).. (324)

Gly
Arg
Cys
150
Glu
Arg

Arg

gge
Gly

ggc
Gly

cCe
Pro

tta
Leu

gte
Val
70

cga
Arg

Gly
Gly
Pro
Leu

Val
70

[le
Leu
135
Val
Tyr
Asp

[le

ctg
Leu

atg
Met

cag
Gin
atg
Met
55

aag
Lys

atc
[le

Leu
Met
Gln
Met
55

Lys

[le

120
Leu

Asn
Gin
Gly

gaa
Glu

ttt
Phe

act

Thr
40

gag
Glu

gac
Asp

tca
Ser

Glu
Phe
Thr
40

Glu
Asp

Ser

Gly
Gin

Ser

ly
85

Glu

gag
Glu
25

ctg
Leu

gce
Ala

cte
Leu

aag
Lys

Glu
Glu
25

Leu
Ala
Leu

Lys

IBPF12-538W0-E (seq) fin
Asn Ala Tyr Gly His Arg His Lys

Gly
Gly
Val

170
Asn

g gca

Ala
10

gte
Val

aag
Lys

ace
Thr

cag

Gin
90

Ala
Val
Lys
Gln
Thr

Gin
90

a
Glu

Gin
Thr
155
Glu

Ala

tet
Ser

ctg
Leu

Glu

caa
Gln
75

Ser
Leu
Glu
Glu

GIn
75

Gln
140
Ile
Glu

Gly

cgt
Arg

Glu

a aca

Thr

teg
60

gce
Ala

Arg
Glu
Thr
Trp

60
Ala

125
Gly

Leu
Glu
Gly

ttg
Leu

cCco
Pro

tece
Ser
45

tge
Cys

teg
Trp

Leu
Pro
Ser
45

Cys

Trp

Thr Asn
Leu Asp

Met Gln
175

{e Phe

90

tac ttt
Tyr Phe
15

ttg cat
Leu His
30

ttt aat
Phe Asn

agg aag
Arg Lys

gac ctc
Asp Leu

Tyr Phe
15

Leu His

30

Phe Asn

Arg Lys
Asp Leu

Leu
Pro
Leu
160
Ser

Asn

geg
Gly

got
Ala

cag
Gln

tac
Tyr

tat

Tyr
80

Gly
Ala
Gin
Tyr

Tyr
80

483

96

144

192

240

270



<400>

atg gea
vet Gly
cce
Pro

aag
Lys

gat
Asp

gga
Gly

ttt
Phe

atg
Met
50

cag
Gln

gce
Ala
65

tat
Tyr

gce
Ala

cte
Leu

act
Thr

Q2100
Q211
12>
Q213
223>
<400>
?et Gly
Pro Lys

Asp Gly
Phe Met
50

Ala Gln
65
Tyr Ala

Thr Leu

210>
211
212>
VAK)
220>
221>
222>
223>
<400>
atg gag
Met Glu
gaa
Glu

aca
Thr

tce
Ser

cce
Pro

att
Ile
50
aga atg
Arg Met
65

gat
Asp

23

gtg
Val

gtg
Val

cag
Gin

CEC gEC
Arg Gly
20
aaa
Lys

cag
Glin

ttt
Phe

aag
Lys
35

cta
Leu

gec
Gly

aag
Lys

agt
Ser

atg
Met

gtg
Val

tat
Tyr

ggt
Gly
85

ttc gat
Phe Asp
100

gce
Ala

gte
Val

24

108

PRT

Homo sapiens
FKBP12

24

Val Gln gal

Arg Gly GIn
20

Lys Lys Phe

35

Gly Lys

Ser Val

Gly Ala
85

Phe Asp
100

Leu
Met
Tyr
Val

25
210
DNA
Homo

CDS
1)..
p53
25
gag
Glu

sapiens

(210)

ccg
Pro

cag
Gin
5

gac
Asp

ttt
Phe

teca
Ser
20

cog
Pro

tce
Ser

ttg
Leu
35

gaa
Glu

tgg
Trp

caa
Gin

gag got
Glu Ala

cca
Pro

acc
Thr

Glu
Thr
Asp
Gln
Gly
Thr
Val

tca
Ser

cta
Leu

caa
Gln

ttc
Phe

got
Ala
70

a acce

Thr

tge
Cys

tce
Ser

gag
Glu
55

cag
GlIn

geg
Gly

gag
Glu

Thr
Cys
Ser
Glu
Gln
Gly
Glu

gat
Asp

teg
Trp

geca
Ala

act
Thr
55

IBPF12-538W0~E (sea) fin

atc tcc cca
Ile Ser Pro
10

gtg gtg cac
Val Val His
25

Cgg
Arg

tce
Ser
40

gtg
Val

gac
Asp

ate
[le

cga
Arg

aaa
Lys

aga
Arg

g6C
Ala

cac
His

ctt
Leu

cca
Pro

gge
Gly
90

aaa
Lys

cta
Leu
105

Ite
Val

Pro
10
His

Ser
Val
25

Arg
Ile

Ala

Ser

Val

Asp
Arg
Lys
Gly

90
Lys

Arg
His Pro

Leu
105

Leu

cct
Pro

gtc
Val
10

ctt
Leu

age
Ser

cta
Leu
25

gat
Asp

aaa
Lys

atg
Met
40
gaa gac cca
Glu Asp Pro

gat
Asp

gega
Gly

tac
Tyr

aga
Arg

gec
Gly

ctg
Leu
75

atc
[le

ctg
Leu

Gly
Tyr
Arg
Gly
Leu
Ile

Leu

gag
Glu

cect
Pro

ttg
Leu

ggt
Gly

gac
Asp

acc
Thr

aac
Asn

tgg
Trp
60

act
Thr

atc
Ile

gaa
Glu

Asp
Thr
Asn
Trp
Thr
[ie
Glu

e
Pro

gaa
Glu

atg
Met

cca
Pro
60

geg
Gly

geg
Gly

aag
Lys
45

gaa
Glu

ata
Ile

cca
Pro

Gly
Gly

Lys
45
Glu

Ile

Pro

coct
Pro

aac
Asn

cteg
Leu
45

gat
Asp

cge
Arg

atg
Met
30

cce
Pro

gaa
Glu

tet
Ser

cca
Pro

Arg

Met
30
Pro

Glu
Ser

Pro

ctg
Leu

aac
Asn
30

tce
Ser

gaa
Glu

acc
Thr
15

ctt
Leu

ttt
Phe

geg
Gly

cca
Pro

cat
His
95

Thr
15
Leu

Phe
Gly
Pro

His
95

agt
Ser
15

gtt
Val

ceg
Pro

got
Ala

aag

gtt
Val

gat
Asp
80

gcc
Ala

Phe
Glu
Lys
Val
Asp

80
Ala

cag
Gin

ctg
Leu

gac
Asp

cece
Pro

48

96

144

192

240

288

324

48

96

144

192

210



Q2100
Q211>
22>
213
223> pbh3
<400> 26

¥et Glu Glu

Glu Thr Phe

26
70
PRT
Homo

Ser Pro Leu
35
Asp Ile Glu
50
Arg Met Pro
65

Q210> 217
Q211> 357
<212> DNA
<213> Homo
220>
221> (DS
222>
<223> MDM2
<400> 27
atg tge aat
wet Cys Asn
tca
Ser

att
Ile

ttg
Leu
35

aaa
Lys

cag
Glin

ttg
Leu

ctt
Leu

act
Thr

atg
Met
50

tta
Leu

tat
Tyr

cga
Arg
65

ctt
Leu

cta
Leu

gga
Gly

ata
[le

aaa
Lys

agg
Arg

tca
Ser
115

28
119
PRT
Homo

cag gaa
Gln Glu

210>
VARD
212>
213>
<223> MNDM2
<400> 28

vet Cys Asn
Ser GIn Ile

Leu Leu Leu
35
Thr Met Lys
50
Arg Leu Tyr
65

..

sapiens

Pro GIn
5

Ser Asp

20

Pro Ser

Gln Trp

Glu Ala

sapiens
(357)

acc aac
Thr Asn
5

get
Ala

cca
Pro
20

aag
Lys

tta
Leu

gtt
Val

gag
Glu

gat
Asp

gag
Glu

ttg
Leu
85

acc
Thr

gat
Asp

tat
Tyr
100

tcg gac
Ser Asp

sapiens

Thr Asn
5

Pro Ala

20

Lys Leu

Glu Val

Asp Glu

Ser Asp Pro

Leu Trp Lys

Gin Ala Met

40

Phe Thr Glu
55

Ala
70

atg
Met

gta
Val

caa
Glin

tcg gaa
Ser

tta
Leu

tet
Ser
40

tat
Tyr

aag

ctt
Leu

ttt
Phe
55

caa
Glin

caa
GIn

aag
Lys
70

ttt
Phe

gtg
Val

ggc
Gly

tac
Tyr

atc
Ie

atg
Met

tca
Ser

get
Gly

Met Val

GIn

Ser

Ser Glu

Ser
40
Tyr

Gin

Lys
Phe
Gln

Leu
Leu

Lys
70

IBPF12-538W0-E (sea) fin

Ser Val Glu Pro Pro
10

Lgu Leu Pro Glu Asn

2

Asp Asp Leu Met Leu
45

Asp Pro Gly Pro Asp
60

act
Thr
10

acc
Thr

cct
Pro

get
Ala

ggt
Gly

gtt
Val

gat
Asp

ctg
Leu

gag
Glu
25

gtt
Val

aga
Arg

caa
Gin

tat
Tyr
60

tat
Tyr

aaa
Lys
45

att
Ile

tegt
Cys

ggt
Gly

gca
Ala

ctt
Leu

gec
Gly

att
Ile

cag
Gln

cat
His

gta
Val
75

tte
Phe

ttg gta gta
Leu Val Val

tot
Ser

cca
Pro

gtg
Val

age
Ser
90

aac
Asn

agg
Arg
105

Pro
Glu
Val

{hr Asp Gly Ala
0
Thr Leu Val Arg
Gly Ala Gln Lys
45
Leu Gly Gin Tyr Ile
60

His
75

1

Leu

Asn
30
Ser

Glu

gta
Val

cca
Pro
30

gac
Asp

atg
Met

tca
Ser

aaa
Lys

gtc

Val
110

Val
Pro
30

Asp

Met

Ser
Val
Pro

Ala

ace
Thr
15

aag
Lys

act
Thr

act
Thr

aat
Asn

gag
Glu

aat
Asn

Thr
15
Lys

Thr
Thr

I1le Val Tyr Cys Ser Asn

Gin
Leu
Asp

Pro

ace
Thr

cca
Pro

tat

aaa

Thr
Pro
Tyr
Lys

Asp
80

48

96

144

192

240

288

336

357



Arg Lys lle
Gln Glu Ser

<2105
211>
212>
213>
<220>
<221>
<222>
<223>
<400>

atg
Met
i

gaa
Glu

act
Thr

cte
Leu

tect
Ser

geg
Gly

gge
Gly

ctg
Leu
50

caa
Gin

gge
Gly

ata
[le

210>
Q211
212>
213>
223>
<400>
Met Ser Arg

1

115

29
297
DNA
Homo

CDS
(1.
Sech
29
cga
Arg

ata
Ile

cce
Pro
35

acg
Thr

gce
Ala

aga
Arg

gge
Gly

30
99
PRT
Homo
Sech
30

Glu Gly [le

Thr Gly Pro
35

Leu Leu Thr

50

Gly Gin Ala
65
Gly Gly Arg

Lys Ile Gly

<2107
211>
212>
<213>
<220>
221>
<222
<223>
<400>

31
621
DNA
Homo

eDS
M.
RalB
31

100

Ser Asp Ser Gly

sapiens

. (297)

tca
Ser

cca
Pro
20

ace
Thr

geca
Ala

aaa
Lys

gega
Gly

cga
Arg
5

teg
Trp

gac
Asp

gaa
Glu

aat
Asn

acce
Thr
85

sapiens

Ser
Pro
20

Thr
Ala
Lys

Gly

Arg
5

Trp
Asp
Glu
Asn

Thr
85

sapiens

. (621)

acg
Thr

cte
Leu

tgg
Trp

gac
Asp
70

tca
Ser

Gln
Thr
Leu
Trp
Asp

70
Ser

a CGe

Pro

aag
Lys

ata
Ile

atg
Met
55

aaa
Lys

aca
Thr

Pro
Lys
Ile
Met
55

Lys

Thr

Tyr Thr Met Ile Tyr ?

Pro
Val
Gly
40

Ser
Gly

Val

ctt
Leu

aca
Thr
25

ttg
Leu

gca
Ala

gac
Asp

tect
Ser

Leu
Thr
25

Leu
Ala
Asp

Ser

|BPF12-538W0-E {sea) fin
Leu Leu Gly Asp Lgu Phe Gly Val Pro ggr Phe Ser Val Lys
8

gtg
Val
10

atc
Ile

ace
Thr

agt
Ser

att
[le

ttc
Phe
90

ace
Thr

agg
Arg

att
Ile

aaa
Lys

att
lie
75

aag
Lys

Thr
Arg
Ile
Lys
lle

75
Lys

Gly

gea
Gly

tgt
Cys
ata
Ile
60

gtc
Val

cta
Leu

Gly
Gly
Cys
Ile
60

Val

Leu

gea

Val

ace
Thr

cte
Leu

Ile
Glu
Gly
Val
Thr

Leu

12

tct
Ser

a aat

Asn
30

cat
His

tgt
Cys

act
Thr

aaa
Lys

Ser
Asn
30

His
Cys
Thr

Lys

Glu
95

cca
Pro
15

ctg
Leu

aat
Asn

cga
Arg

aag
Lys

cct

Pro
95

Pro
15

Leu
Asn
Arg
Lys

Pro
95

His

rg Asn Leu Val Val Val Asn Gin
05 110

aat
Asn

geg
Gly

tegc
Cys

gtg
Val

tca

Ser
80

gag
Glu

Asn
Gly
Cys
Val
Ser

Glu

48

96

144

192

240

288

297



atg
Met

gtg
Val

cag
Gln

gac
Asp

gat
Asp
65

aac
Asn

gaa
Glu

cgt
Arg

aag
Lys

agt
Ser
145
ace
Thr

aga
Arg

age
Ser

get
Ala

atc
Ile

ttc
Phe

agt
Ser
50

att
Ile

tac
Tyr

cat
His

gte
Val

tect
Ser
130
aaa
Lys

Cgg
Arg

aca
Thr

aag
Lys

210>
Q211>
212>
Q213>
223>
<400>
¥et Ala Ala

Val
Gin
Asp
Asp
65

Asn
Glu
Arg
Lys
Ser

145
Thr

[le
Phe
Ser
50

e
Tyr
His
Val
Ser

130
Lys

gec
Ala

atg
Met

atg
Met
35

tat
Tyr

ctg
Leu

ttt
Phe

gaa
Glu

aag
Lys
115
gac
Asp

gce
Ala

gce
Ala

aag
Lys

aac
Asn
195

32
206
PRT
Homo
RalB
32

Met
Met
35

Tyr
Leu
Phe
Glu
Lys
115
Asp

Ala

aac
Asn

gtt
Val
20

tat
Tyr

aga
Arg

gac
Asp

Cgg
Arg

tce
Ser
100
gct
Ala

cta
Leu

gaa
Glu

aac
Asn

aag
Lys
180
aag
Lys

aag
Lys

gec
Gly

gac
Asp

aag
Lys

acc
Thr

agt
Ser
85

ttt
Phe

165
Met

aaa
Lys

sapiens

Asn
Val
20

Tyr
Arg
Asp
Arg
Ser
100
Ala
Leu

Glu

Arg Ala Asn

Lys
5
Gly
Asp
Lys
Thr
Ser
85
Phe
Glu
Glu
Glu

Val
165

agt
Ser

agce

aaa

Ser
Ser
Glu
Lys
Ala
Gly
Thr
Glu
Glu
Trp

150
Asp

aag
Lys

gega
Gly

ttt
Phe

gtg
Val

geg

geca
Ala

a gat

Asp

Ccgg
135
gge
Gly

aag
Lys

gaa
Glu

ttt
Phe

Lys
Gly
Phe
Val
Gly
Glu
Ala
Asp
Arg
Gly
Lys

gec
Gly

Val

gtt
Val

caa
Gin

a ggg

Gly

act
Thr

aaa
Lys
120
agg
Arg

gtg
Val

gtg
Vali

aac
Asn

aaa

Lys
200

Gly
Gly
Val
Val
GIn
Gly
Thr
Lys
120
Arg
Val

Val

¢ gtt

Val
25

gaa
Glu

ctt
Leu

gag
Glu

ttt
Phe

geo
Ala
105
att
Ile

cag
Gln

cag
Gin

ttc
Phe

aaa
Lys
185

gaa
Glu

Gln
Val
25

Glu
Leu
Glu
Phe
Ala
105
Ile
Gin
Gin

Phe

{BPF12-538W0-E (sea) fin
cag agc tcc ttg gee
Gin Ser Ser Leu Ala

10

ggc
Gly

gac
Asp

gat
Asp

gac
Asp

ctt
Leu
90

gaa
Glu

cca
Pro

gtg
Val

tac
Tyr

ttt
Phe
170
gac
Asp

aga
Arg

Ser
10

Gly
Asp
Asp
Asp
Leu
90

Glu
Pro
Val
Tyr

Phe
170

aag
Lys

tat
Tyr

geg
Gly

tac
Tyr
75

ctt
Leu

tte
Phe

ctg
Leu

cct
Pro

gte
Val
155
gac
Asp

aag
Lys

tgt
Cys

Ser
Lys
Tyr
Gly
Tyr
75

Leu
Phe
Leu
Pro
Val

155
Asp

tca
Ser

gaa
Glu

gaa
Glu
60

gca
Ala

gtg
Val

agg
Arg

cte
Leu

gtg
Val
140
gag
Glu

cta
Leu

aat
Asn

tge
Cys

Leu
Ser
Glu
Glu
60

Ala
Val
Arg
Leu
Val

140
Glu

gce
Ala

cect
Pro
45

gaa
Glu

gce
Ala

tte
Phe

Val
125
gag
Glu

acg
Thr

atg
Met

gge
Gly

tta

Leu
205

Ala
Ala
Pro
Glu
Ala
Phe
Glu
Val
125
Glu

Thr

cte
Leu

ctg
Leu
30

ace
Thr

gtt
Val

att
Ile

tca
Ser

a cag

GlIn
110
gtg
Val

gag
Glu

tca
Ser

aga
Arg
aag
Lys
190

cta
Leu

Leu
Leu
30

Thr
Val
Ile
Ser
Gin
110
Val
Glu

Ser

Leu Met Arg

13

cac
His
15

acg
Thr

aaa
Lys

cag
Gin

cga
Arg

atc
Ile
95

att
[le

Gly

gce
Ala

gcg
Ala

gaa
Glu
175
aaa
Lys

tga

His
Thr
Lys

aag
Lys

ctt
Leu

got
Ala

ata
IHe

gat
Asp
80

aca
Thr

cte
Leu

a aac

Asn

agg
Arg

aag
Lys
160
atc
Ile

age
Ser

Lys
Leu

Ala

Asp
80

Thr
Leu
Asn
Arg

Lys
160

48

96

144

192

240

288

336

384

432

480

528

576

621



Arg Thr Lys Lys Met
180

Ser Lys Ash Lys Lys
195

<210>
211y
212>
213>
<220>
223>
<220>
<2215
222>
223>
<400>

atg
Met
]

gte
Vai

cag
Gln

gac
Asp

gat
Asp
65

aac
Asn

aag

agt
Ser
145
acc
Thr

aga
Arg

age
Ser

get
Ala

ate
Ile

tte
Phe

agt
Ser
50

att
Ile

tac
Tyr

a cat

His

gte
Val

tet
Ser
130
aaa
Lys

Cgg
Arg

aca
Thr

aag
Lys

210>
Q211>
212>
213
<220>
223>
<400>
Met Ala Ala Asn Lys

1 5

Val Ile Met Val Gly
20

Gin Phe Met Tyr Asp

3
6
D

3
21
NA

Artificial
RaliB Protein

C

DS

(1).. (621)
RalB(Q72L)

3

3
2
P

3
gece
Ala

atg
Met

atg
Met
35

tat
Tyr

ctg
Leu

ttt
Phe

gaa
Glu

aag
Lys
115
gac
Asp

g6C
Ala

gce
Ala

aag
Lys

aac
Asn
195

4
06
RT

aac
Asn

gtt
Val
20

tat
Tyr

aga
Arg

gac
Asp

Cgg
Arg

tec
Ser
100
get
Ala

cta
Leu

gaa
Glu

aac
Asn

aag
Lys
180
aag
Lys

aag
Lys
5

gec
Gly

gac
Asp

aag
Lys

ace
Thr

165
atg
Met

aaa
Lys

Artificial

RalB Protein
34

Ser Phe Lys Glu Arg Cys Cys Leu
200

Q72L mutant

agt
Ser

age
Ser

gag
Glu

aaa
Lys

get
Ala
70

geg
Gly

aca
Thr

gaa
Glu

gag
Glu

tgg

150
gac
Asp

tca
Ser

agt
Ser

aag
Lys

gga
Gly

ttt
Phe

gtg
Val
55

geg
Gly

gaa
Glu

gea
Ala

gat
Asp

cgg
Arg
135
ggc
Gly

aag
Lys

gaa
Glu

ttt
Phe

ggc
Gly

gge
Gly

gta
Val
40

gtt
Val

cta
Leu

gee
Gly

act
Thr

aaa
Lys
120
agg
Arg

gtg
Val

gtg
Val

aac
Asn

aaa
Lys
200

4721 mutant

Ser Lys Gly
Ser Gly Gly
Glu Phe Val

cag
GIn

gtt
Val
25

gaa
Glu

ctt
Leu

gag
Glu

ttt
Phe

gce
Ala
105
att
Ile

cag
Gin

cag
Gln

ttc
Phe

aaa
Lys
185

gaa
Glu

GIn
Val
Glu

IBPF12-538W0~E (seq) fin
Ser Glu Asn %§g Asp Lys Asn Gly %58 Lys Ser

age
Ser
10

ggc
Gly

gac
Asp

gat
Asp

gac
Asp

ctt
Leu
90

gaa
Glu

cca
Pro

gtg
Val

tac
Tyr

ttt
Phe
170
gac
Asp

aga
Arg

Ser
Gly
Asp

tee
Ser

aag
Lys

tat
Tyr

ggg
Gly

tac
Tyr
75

ctt
Leu

tte
Phe

ctg
Leu

cct
Pro

gte
Val
155
gac
Asp

aag
Lys

tgt
Cys

Ser

Lys

gaa

geca
Ala

gtg
Val

agg
Arg

ctc
Leu

gtg
Val
140
gag
Glu

cta
Leu

aat
Asn

tge
Cys

Leu

Ser

205

ges
Ala

gce
Ala

125
gag
Giu

acg
Thr

atg
Met

gge
Gly

tta

Leu
205

Ala
Ala

Tyr Glu Pro

14

Leu

cte
Leu

ctg
Leu
30

acc
Thr

gtt
Val

att
Ie

tca
Ser

cag
Gin
110
gtg
Val

gag
Glu

tca
Ser

aga
Arg

aag
Lys
190
cta
Leu

Leu

Leu
30
Thr

cac aag
His Lys
15

acg ctt
Thr Leu

aaa gct
Lys Ala

cag ata
Gln Ile

cga gat
Arg Asp
30
atc aca
Ile Thr
95
att ctc
Ile Leu

gga aac
Gly Asn

gcc agg
Ala Arg

gcg aag
Ala Lys
160
gaa atc
Glu Ile
175
aaa age
Lys Ser

tga

His Lys
15
Thr Leu

Lys Ala

48

96

144

192

240

288

336

384

432

430

528

576

621



Asp Ser
50

Asp Ile
65

Asn

Glu

Tyr
His
Arg Val
Ser

130
Lys

Lys

Ser
145
Thr Arg

Arg Thr

Ser Lys

210>
VARD
212>
Q213>
<220>
223>
220>
221>
222>
223>
<400>
atg get
?et Ala
gtg
Val

atec
Ile

tte
Phe

cag
Gln

gac
Asp

agt
Ser
50

att
[le

gat
Asp
65

aac
Asn

tac
Tyr

cat
His

gaa
Glu

cgt
Arg

gte
Val

tet
Ser
130
aaa
Lys

aag
Lys

agt
Ser
145
acc
Thr

CEg
Arg

aga aca
Arg Thr

35
Tyr Arg Lys

Leu Asp Thr
Phe
Glu

Arg Ser
85

Ser Phe

100

Ala Glu
Glu

Glu

Val
165
Met

Lys
115
Asp
Ala

Ala

Leu
Glu
Asn
Lys Lys
180
Lys

Asn Lys

195

35

621

DNA
Artificial

RalB Protein

cDS
(1)..(621)
RalB (S28N)
35

g6C
Ala

aac
Asn

aag
Lys
5

ggce
Gly

atg
Met

gtt
Val
20

tat
Tyr

atg
Met
35

tat
Tyr

gac
Asp

aga
Arg

aag
Lys

ctg
Leu

gac
Asp

ace
Thr

ttt
Phe

agt
Ser
85

ttt
Phe

Cgg
Arg

tce
Ser
100
gect
Ala

gaa
Glu

aag
Lys
115
gac
Asp

gaa
Glu

cta
Leu

gag
Glu

gcc gaa
Ala Glu

gag
Glu

aac
Asn

gtg
Val
165
aag atg
Lys Met

gce
Ala

aag
lys

Lys Val Val
55

Ala Gly

Gly Glu

Thr Ala

Glu

Glu

Leu
Gly
Thr
Lys
120
Arg
Val

Val

Asp

Arg
135
Trp Gly
150
Asp Lys
Glu

Phe

Ser Asn

Lys
200

Ser

S28N mutant

agt
Ser

aag
Lys

gge
Gly

age
Ser

gga
Gly

Tttt
Phe

gec
Gly

gta
Val
40

gtt
Val

gtg
Val
55

ggg
Gly

aaa

caa
Gln

gaa
Glu

geg
Gly

act
Thr

gca
Ala

aaa
Lys
120
agg
Arg

gaa gat
Asp

gag
Glu

2:4:4
Arg
135
gge
Gly

gtg
Val

tgg
Trp
150
gac
Asp

gtg
Val

aag
Lys

tca
Ser

gaa aac
Glu Asn

Phe

Ala
105
Ile

Gin
Gin
Phe

Lys
185
Glu

cag
Gin

gtt
Val
25

gaa
Glu

ctt
Leu

gag
Glu

ttt
Phe

gco
Ala
105
att
[le

cag
Gln

cag
Gin

tte
Phe

aaa
Lys

IBPF12—538W%£E(seQ)fin

Leu Asp Gly Glu

60

Glu Asp Tyr Ala
75

Leu
90
Glu

Pro
Val
Tyr

Phe
170
Asp

Arg

ago
Ser
10

ggc
Gly

gac
Asp

gat
Asp

gac
Asp

ctt
Leu
90

gaa
Glu

cca
Pro

gtg
Val

tac
Tyr

ttt
Phe
170
gac
Asp

Leu Val
Phe Arg
Leu Leu
Pro Val
140
Val Glu
155
Asp Leu
Lys Asn

Cys Cys

tce
Ser

aag
Lys

tat gaa
Tyr

ggg
Gly

gaa

tac
Tyr

geca
Ala

ctt
Leu

gtg
Val

tte
Phe

agg
Arg

cte
Leu

ctg
Leu

cct
Pro

gtg
Val
140
gag
Glu

gtg
Val
155
gac cta
Asp Leu

aag aat
Lys Asn

Glu Val Gin
Ala Tle Arg
Phe
Glu
Val
125
Glu
Thr
Met

Gly

Ser
Gin
110
Val
Glu

Ser

Arg

175
Lys
190
Leu Leu

2056

cte
Leu

gce

cac
Ala

His
15

acg
Thr

ctg
Leu
30

ace
Thr

gece
Ala

cct
Pro
45

gaa
Glu

aaa
Lys

gtt
Val

cag
Gln

att
Ile

g2ce
Ala

cga
Arg

ttc
Phe

ate

[le

95

gaa cag att

Glu Gin [le
110

Val

tca
Ser

gte
Val
125
gag
Glu

gega
Gly

gag
Glu

ges
Ala

tca
Ser

acg
Thr

gcg
Ala

atg
Met

aga
Arg

gaa
Glu
175
aag aaa
Lys Lys

gege
Gly

15

fle
Asp
Thr
Leu
Asn
Arg

Lys
160
[le

Ser

aag
Lys

ctt
Leu

get
Ala

ata
[le

gat
Asp
80

aca
Thr

ctec
Leu

aac
Asn

agg
Arg

aag
Lys
160
atc
Ile

age
Ser

48

96

144

192

240

288

336

384

432

480

528

576



180
agc aag aac aag
Ser Lys Asn Lys

195

36
206
PRT

210>
Qi
212>
213>
220>
223>
<400> 36

Met Ala Ala Asn

1
Val Ife Met Val
20
Gin Phe Met Tyr
35
Asp Ser Tyr Arg
50

Asp Ile Leu Asp
65

Asn Tyr Phe Arg

Glu His Glu Ser

100

Arg Val Lys Ala
115

Lys Ser Asp Leu
130

Ser Lys Ala Giu
145
Thr Arg Ala Asn

Arg Thr Lys Lys

180

Ser Lys Asn Lys
195

Q2100
Q211>
VAV
213
220>
221>
222>
223>
<400> 37

gac caa ctg aca
Asp GlIn Leu Thr
i
tta
Leu

37
441
DNA

€DS

ttc gac
Phe Asp

gtt
Val

aag
Lys
20

agg
Arg

ace
Thr

atg
Met
35

atce
Ile

ttt
Phe

aat
Asn

gat
Asp

atg
Met
50

gaa
Glu

ctt
Leu

cct
Pro
65

gaa

gag gaa atc

aaa
Lys

Artificial
RalB Protein

Lys
5
Gly
Asp
Lys
Thr
Ser
85
Phe
Glu
Glu
Glu
Val
165
Met

Lys

Homo sapiens

(1).. (441)
Calmodulin

gaa
Glu
5

gat
Asp

tecg
Ser

gaa
Glu

act
Thr

Cga

agt ttt aaa
Ser Phe Lys
200

S28N mutant
Ser Lys Gly
Gly Gly
Phe Val
40
Val Val
55
Gly GlIn
Gly

Glu
Ala Thr

Ser
Glu
Lys
Ala
70

Gly
Thr
Glu

Glu

Lys
120
Arg
Val

Val

Asp

Arg
135
Trp Gly
150
Asp Lys
Glu

Phe

Ser Asn

Lys
200

Ser

gag

cag att
Glu Gln

Ile

geg
Gly

ctt
Leu

gac gge

Gly

caa
Gln
40

gct
Ala

gea

gtc
Val

atg
Met
70

gaa

get
Ala

tte

gaa
Glu

Gin
Val
25

Glu
Leu
Glu

Phe

Ile
GIn
Gln
Phe
Lys

185
Glu

gca
Ala

ace
Thr
25

aac
Asn

gat
Asp

aga
Arg

cgt

IBPF12-538W0-E (seq) fin
190

aga
Arg

Ser
10

Gly
Asp
Asp
Asp
Leu
Glu
Pro
Val
Tyr
Phe
170
Asp

Arg

gag
Glu
10

atc
Ile

cca
Pro

gec
Gly

aaa
Lys

gtt

tgt
Cys

Ser
Lys
Tyr
Gly
Tyr
75

Leu
Phe
Leu
Pro
Val
155
Asp
Lys

Cys

tte
Phe

ace
Thr

acg
Thr

aat
Asn

atg
Met
75

ttt

tge
Cys

Leu
Asn
Glu
Glu
Ala
Val
Arg
Leu
Val
140
Glu
Leu

Asn

Cys

aaa
Lys

aca
Thr

gaa
Glu

gga
Gly
60

aag
Lys

gac

tta cta tga
Leu Leu
205

Ala
Ala

Leu
Leu
Thr
Val
lle

Pro
Glu
Ala
Phe
Glu
Val
125
Glu
Thr
Met

Gly

Ser
Gin
110
Val
Glu Ala
Ser Ala

Arg

-
] —
o o1

Lys
190
Leu Leu

205

tte
Phe
15

ctt
Leu

gaa
Glu

gce
Ala

aag
Lys

gaa
Glu
30

gaa
Glu

ttg
Leu

gca
Ala
45

acg
Thr

att
[le

tac
Tyr

gac
Asp

aca
Thr

gac
Asp
gat

aag ggsg

Glu Glu

gec
Gly Tyr

tac atc

[le Arg
85
agec get

Ser Ala

Glu

gct
Ala

a tta cgt cac

Phe Arg Val

90

Phe

gte
Leu Arg His Val

Asp Lys

atg aca
Met Thr

16

Asp

aac
Asn

95
ctc
Leu

Lys
Leu
Ala
[le
Asp
Thr
Leu
Asn
Arg
Lys
160
Ile

Ser

tca
Ser

c
Gly

cag
Gin

ttt
Phe

age
Ser
80

aac
Asn

Gly

621

483

96

144

192

240

288

336



100

gag aag tta aca gat gaa
Glu Lys Leu Thr Asp Glu

115

atc gat ggt gat gge caa
[le Asp Giy Asp Gly GiIn

130

aca geca aag

Thr Ala Lys

145

210> 38

Q211> 147

212> PRT

<213> Homo sapiens

223> Calmodulin

<400> 38

?sp Gln Leu Thr glu

Leu Phe Asp %gs Asp

Thr Val ggt Arg Ser

Asp Met [le Asn Glu
50

Ego Glu Phe Leu Thr

Giu Glu Glu Ile Arg

85
Gly Tyr Ile Ser Ala
100
Glu Lys Leu Thr Asp
115

Ile Asp Gly Asp Gly
130

Thr Ala Lys

145

210> 39

Q11> 78

<212> DNA

<213> Homo sapiens

<220>

221> CDS

222> (1).. (78)

<223> M13 peptide

<400> 39

aag agg cgc tgg aag
Lys Arg Arg Trp Lys
i 5

ttc aag aag atec tcc
Phe Lys Lys Ile Ser
20

210>
211>
212>
213>
<2237
<400>

1

40
26
PRT
Homo sapiens
M13 peptide
40

Lys Arg Arg Trp %ys

Phe Lys Lys lle Ser
20

210> 41
<211> 594
<212> DNA

Glu
Gly
Leu
Val
Met
70

Glu
Ala
Glu

Gin

aaa
Lys

age
Ser

Lys

Ser

gaa
Glu

gta

Val
135

Gln
Asp
Gly
Asp
Met
Ala
Glu
Glu

Val
135

aac
Asn

tce
Ser

Asn

Ser

gtt
Val
120
aac
Asn

[le
Gly
Gln
40

Ala
Ala
Phe
Leu
Val

120
Asn

gat
Asp

tat
Tyr

Ala
Thr
25

Asn
Asp
Arg
Arg
Arg
105
Asp

Tyr

ttc att

Phe

Gly

Phe
Gly

Ile
gca

Ala
25

Ile

Ala
25

IBPF12-538W0-E (seq) fin
110

gaa
Glu

gaa
Glu

Val
90
His

Glu
Glu

gce
Ala
10

ctg
Leu

Ala
10
Leu

atg
Met

gag
Glu

gte
Val

Val

ata agg
Ile Arg

125
ttt gta
Phe Val
140

gaa
Glu

caa
Gin

Glu Ala

Glu
30

Glu
Ile

Thr

Lys
Thr
Glu
Gly

Lys

Ala
45
Thr

Lys Asp

Asp Lys Asp
Asn

Met Thr

110
[le Arg Glu
125

Phe Val GIn
140

agc got geo
Ser Ala Ala

Ser Ala Ala

17

geca
Ala

gat
Asp

atg
Met

atg
Met

Phe
15
Leu

Ser
Gly
Gln
Phe

Leu
Tyr

Ser
80

Asp
Gly Asn
95

Leu Gly
Ala Asp

Met Met

aac cgg
Asn Arg
15

Asn Arg
15

384

432

441

43

18



213>
<2207
<2217
<222>
<223>
<400>

atg
Met
1

agt
Ser

gac
Asp

gag
Glu

age
Ser
65

gtg
Val

agg
Arg

ctg
Leu

cag
GIn

tcg
Ser
145
cgt
Arg

cte
Leu

aca
Thr

acg
Thr

gecg
Ala

cce
Pro

acg
Thr
50

gee
Ala

ttt
Phe

gag
Glu

gtg
Val

get
Ala
130
geo
Ala

gag
Glu

gag
Glu

aag
Lys

210
Q211
AV,
213>
223>
<400>
Met Thr Glu

1

Homo

GDS
(..
HRas
41
gaa
Glu

ctg
Leu

act
Thr
35

tegc
Cys

atg
Met

gece
Ala

cag
Gln

geg
Gly
115
cag
Gln

aag
Lys

atc
Ie

aag
Lys

tgt
Cys
195

42
198
PRT
Homo
HRas
42

Ser Ala Leu

Asp Pro Thr

35

Glu Thr Cys
50

Ser Ala Met

69

Val Phe Ala
Arg Glu GIn
Leu Val Gly Asn

115

sap

iens

(594)

tat
Tyr

ace
Thr
20

ata
Ile

ctg
Leu

Cgg
Arg

atc
[le

ate
Ile
100
aac
Asn

gac
Asp

acc
Thr

Cgg
Arg

atg
Met
180

gta
Val

sap

Tyr
Thr
20

[1e
Leu
Arg
Ile

Ile
100

aag
Lys
5

atc ca

Ile

gag
Glu

ttg
Leu

gac
Asp

aac
Asn
85

aaa
Lys

aag
Lys

cte
Leu

Ccgge
Arg

cag
Gln
165
age
Ser

att
Ile

iens

Lys
5
[le
Glu
Leu
Asp
Asn
85
Lys
Lys

ctg
Leu

Gin

gat
Asp

gac
Asp

cag
Gin
70

aac
Asn

cgg
Arg

tgt
Cys

gce
Ala

cag
Gln
150
cac
His

aaa
Lys

atg
Met

Leu
Gin
Asp
Asp
Gin
70

Asn

Arg
Cys

gtg gtg
Val Val Gly

Val

ctg
Leu

tce
Ser

atc
Ile
55

tac
Tyr

ace
Thr

gtg
Val

gac
Asp
cga
Arg
135
gega
Gly

aag
Lys

gat
Asp

Val
Leu
Ser
Ile
55

Tyr
Thr
Val

Asp

atc
[le

tac
Tyr
40

ctg
Leu

atg
Met

aag
Lys

aag
Lys
ctg
Leu
120
age
Ser

gtg
Val

ctg
Leu

gat
Gly

Val
Ile
Tyr
40

Leu
Met
Lys

Lys

gtg

cag
Gln
25

Cgg
Arg

gat
Asp

cge
Arg

tet
Ser

gac
Asp
105
got
Ala

tac
Tyr

gag
Glu

cgg
Arg

aaa

Lys
185

Val
GIn
25

Arg
Asp
Arg

Ser

Asp
105

IBPF12-538W0-E (sea) fin

gec

10
aac
Asn

aag
Lys

ace
Thr

ace
Thr

ttt
Phe
90

teg
Ser

goa
Ala

ggc
Gly

gat
Asp

aag
Lys
170
aag
Lys

Gly
10

Asn
Lys
Thr
Thr

Phe
90

g66
Ala

cat
His
cag
GIn

€60
Ala

geg

75
gag
Glu

gat
Asp

cge
Arg

atc
Ile

gce
Ala
155
ctg
Leu

aag
Lys

Ala
His
Gln
Ala
Gly

75
Glu

gte

ggt

gtg

Val Gly Val

ttt
Phe

gtg
Val

gec
Gly
60

gag
Glu

gac
Asp

gac
Asp

act
Thr

cce
Pro
140
tte
Phe

aac
Asn

aaa
Lys

Val
Phe
Val
Gly
60

Glu

Asp

Ser Asp Asp

Leu Ala Ala Arg Thr

120

gtg
Val

gtc
Val
45

cag
GIn

ggc
Gly

atc
Ie

gtg
Val

gte
Val
125
tac
Tyr

tac
Tyr

gtc
Val

aag
Lys

Gly
Val
Val
45

Gin
Gly
Ile
Val

Val
125

18

gac
Asp
30

att
Ile

gag
Glu

ttc
Phe

cac
His
cGG
Pro
110
gaa
Glu

atc
[le

acg
Thr

tce
Ser

aag

Lys
190

Val
Asp
Ile
Glu
Phe
His
Pro

110
Glu

gec

i5
gaa
Glu

gat
Asp

gag
Glu

ctg
Leu

cag
Gin
95

atg
Met

tct
Ser

gag
Glu

ttg
Leu

gga
Gly
175
tca
Ser

Met

Ser

aag
Lys

tac
Tyr

geg
Gly

tac
Tyr

tgt
Cys
80

tac
Tyr

gty
Val

Cgg
Arg

acce
Thr

gte
Val
160
ggt
Gly

aag
Lys

Lys
Tyr
Gly
Tyr
Cys
80

Tyr
Val

Arg

48

96

144

192

240

288

336

384

432

480

528

576

594



Gln Ala Gln Asp Leu Ala Arg Ser
130

135

Ser Ala Lys Thr Arg Gln Gly Val

145 150

Arg Glu Ile Arg ?ég His Lys Leu

Leu Glu Lys ¥§5 Ser Lys Asp Gly

Thr Lys Cys Val Ile Met
195

<210> 43

Q211> 243

<212> DNA

<213> Homo sapiens

<2207

221> DS

222> (1)..(243)

<223> cRaf

<400> 43

cct tct aag aca agc aac act atc

?ro Ser Lys Thr ger Asn Thr lle

aga aca gtg gtc aat gtg cga aat

Arg Thr Val XSI Asn Val Arg Asn

atg aaa gca ctc aag gtg agg ggc

Met Lys Ala Leu Lys Val Arg Gly
35 40

ttc aga ctt ctc cac gaa cac aaa

Phe Arg Leu Leu His Glu His Lys

50 55

aat act gat gct gcg tct ttg att

Asn Thr Asp Ala Ala Ser Leu Ile

65 70

ctg

Leu

210> 44

211> 81

<212> PRT

<{213> Homo sapiens

223> cRaf

<400> 44

?ro Ser Lys Thr ger Asn Thr Ile

Arg Thr Val XSI Asn Val Arg Asn

Met Lys Ala Leu Lys Val Arg Gly
35 40

Phe Arg Leu Leu His Glu His Lys

50 55

Asn Thr Asp Ala Ala Ser Leu lle

65 70

Leu

210> 45

Q211> 30

<212> DNA

<213> Homo sapiens

{2200

221> GDS

222> (1).. @30

<223> Smac

<400> 45

IBPF12-538W0-E (sea) fin
Tyr Gly Itle

Glu Asp Ala

165

Arg Lys Leu

Lys
185

Arg
Gly
25

Leu
Gly

Gly

170
Lys

Val
Met
Gln
Lys
Glu

atg gcec gtg ccec atc gec cag aaa tca gag

1

Met Ala Val Pro éle Ata GIn Lys Ser G

lu
10

Lys

tte
Phe

age
Ser

a cca

Pro

aaa
Lys

a gaa

Glu
75

Phe
Ser
Pro
Lys

Glu
75

Pro Tyr Ile Glu
140
Phe Tyr Thr Leu

Asn Val Ser Gly
175

Lys Lys Lys Ser
190

ttg cog
Leu Pro

aac
Asn

aag
Lys
15

tge
Cys

ttg cat
Leu His

gac
Asp
30

tgt
Cys

tec
Cys
45

cgo
Arg

gag
Glu

gea
Ala

tta
Leu

geca
Ala
60

ctt
Leu

gat
Asp

gta
Val

caa
Gin

gat
Asp

Lys
15
Cys

Ala

Pro Asn

His

Leu
Leu
Glu
Ala

60
Leu

Asp
30
Cys Cys
45

Arg Leu
Gin Val

Asp
Asp

19

Thr
Val
160
Gly

Lys

caa
Gin

ctt
Leu

gtg
Val

teg
Trp

tte

Phe
80

Gln
Leu
Val
Trp

Phe
80

48

96

144

192

240

243

30



<210> 46
211> 10
<212> PRT

<213
<223>

Homo
Smac

<400> 46

Met
1

Ala Val

<210y 47
Q211> 342
<212> DNA

Q213>

Homo

<220>
<221> (DS

<222>
<223>

Mm..
XIAP

<400> 47

get
Ala
1

aat
Asn

teg
Trp

get
Ala

cta
Leu
65

tegg
Trp

ata
Ile

act
Thr

gtg agt
Val Ser

cca tcc
Pro Ser

ata tac
Ile Tyr
35

tta ggt
Leu Gly
50

act gat
Thr Asp

tat cca
Tyr Pro

aac aat
Asn Asn

act
Thr

<210> 48
211> 114
<212> PRT

213>
<223>

Homo
XIAP

<400> 48

Ala
i

Asn
Trp
Ala

Leu
65
Trp

Ile
Thr

Val Ser
Pro Ser
Ile Tyr
35
Leu Gly
50
Thr Asp
Tyr Pro

Asn Asn

Thr

<210> 49

sapiens

Pro

Ile
5

sapiens

(342)

tet
Ser

atg
Met
20

tca
Ser

gaa
Glu

tgg
Trp

geg
Gly

att
Ile
100

gat
Asp
5

gea
Ala

gtt
Val

get
Gly

aag
Lys

tgc
Cys
85

cat
His

sapiens

Ser

Met
20
Ser

Glu

Asp
5

Ala
Val
Gly
Lys
Cys

85
His

[BPF12-538W0-E (sea) fin

Ala Gin Lys Ser Glu

agg
Arg

gat
Asp

aac
Asn

gat
Asp

cCo
Pro
70

aaa
Lys

tta
Leu

Arg
Asp
Asn
Asp
Pro
70

Lys

Leu

aat
Asn

tat
Tyr

aag
Lys
aaa
Lys
55

agt
Ser

tat
Tyr

act
Thr

Asn
Tyr
Lys
Lys
55

Ser

Tyr
Thr

tte
Phe

gaa
Glu

gag

His

Phe
Glu
Glu
40

Val
Glu
Leu

His

10

cca aat
Pro Asn
10

gca cgg
Ala Arg
25

cag cott
Gln Leu

aag tgc
Lys Cys

a gac oct

Asp Pro

tta gaa
Leu Glu

90
tca ctt
Ser Leu
105

Pro Asn
10

Ala Arg

25

GIn Leu

Lys Cys
Asp Pro

Leu Glu

90
Ser Leu
105

tca
Ser

atc
[le

gca
Ala

ttt
Phe

tgg

Ser
I[le
Ala
Phe
Trp
Gln
Glu

aca
Thr

ttt
Phe

aga
Arg

cac
His
60

aat
Asn

act
Thr

get
Ala

tet
Cys

gaa caa

Glu
aag
Lys

Glu

Thr
Phe
Arg
His
Giu
Lys
Glu

gega
Gly

tgt
Cys

Asn
Thr
Ala
45

Cys
Gin
Gly

Cys

20

ctt
Leu

ttt

Phe
30

gega
Gly

gga
Gly

cat
His

caa
Gln

ctg

Leu
110

Leu
Phe
Gly
Gly
His
Gln

Leu
110

cca
Pro
15

geg
Gly

ttt
Phe

gea
Gly

gct
Ala

gaa
Glu
95

gta
Val

Ala

Glu
95
Val

aga
Arg

aca
Thr

tat
Tyr
Gly
aaa
Lys
80

tat
Tyr

aga
Arg

Arg
Thr
Tyr
Gly
Lys
80

Tyr

Arg

48

96

144

192

240

238

336

342



Q11>
Q212>
Q213
220>
<2217
222>
223>
<400>
atg tet
Met Ser

ctt
Leu

tee
Ser

aac
Asn

agg
Arg

agt
Ser

gee
Ala

aat
Asn

gtg
Val
65

atc
[le

ttt
Phe

cCo
Pro

gaa
Glu

atc
[le

cac
His

cte
Leu
130
tte
Phe

ttg
Leu

gaa
Glu

tce

cta
Leu

gaa cte
Leu

cgc
Arg

210>
211>
212>
213>
<223>
<400>

627
DNA
Homo sapiens

CDS
.. 627
BelX (L)
49
cag
Gln

age
Ser

aac
Asn

aaa
Lys
20

gag
Glu

cag gga
GIn Gly
act
Thr
35

ate
Ile

gee
Ala

aat
Asn

ggc
Gly

act
Thr

gga
Gly

g£¢e
Ala

gea
Ala
85

tac
Tyr

atg
Met

gca
Ala

ctg
Leu

Cgg
Arg
100
cea
Pro

acc
Thr
115
tte
Phe

gegg
Gly

gat
Asp

Ccgg
Arg

ggc
Gly

ggg
Gly

geca
Ala

agt
Ser

gtg
Val

1:4

165

tgg
Trp

cct
Pro
180

ggg aac
Gly Asn

gag
Glu

tat
Tyr
195

50

209

PRT

Homo sapiens
BotX (L)

50

Ccgg
Arg

tac
Tyr

cca
Pro

aac
Asn

ggc
Gly
70

gta
Val

Cgg
Arg

aca
Thr

Gly

ctg
Leu
150
atc
Ile

atc
[1e

aat
Asn

¥et Ser Gin Ser ésn Arg

Leu Ser Gin %%s Gly Tyr
Asn Arg ;Er Glu Ata Pro
Ser Ala Ile Asn Gly Asn

65

50
Val Asn Gly Ala Thr 9éy

Ile Pro Met Ala Ala Val

Glu

age
Ser

gaa
Glu

cca
Pro
b5

cac
His

aag
Lys

cgg
Arg

geca
Ala

gta
Val
135
tge
Cys

geca
Ala

cag
GIn

gea
Ala

Glu
Ser
Glu
Pro
55

His
Lys

ctg
Leu

tgg
Trp

g8g

40
tce
Ser

age
Ser

caa
Gln

gea
Ala

tat
Tyr
120
aac
Asn

gtg
Val

gct
Ala
Glu
gca

Ala
200

Leu
Trp
Gly
40

Ser
Ser

Gin

IBPF12-538W0-E (sea) fin

gtg gtt gac
Val Val Asp
10

cag
Gin

ttt
Phe

agt
Ser
25
act gaa
Thr Glu

tcg
Ser

ctg
Leu

cac
His

tegg
Trp

ttg
Leu
75

agg
Arg

agt
Ser

age
Ser

ctg
Leu
90

agt
Ser

gcg
Ala

tte
Phe
105
cag
Gln

gac
Asp

ttt
Phe

age
Ser

ggt
Gly

tgg
Trp

cge
Arg

gta
Val
155
gce
Ala

gaa
Glu

age
Ser

atg
Met
170
ggc
Gly

tgg
Trp

aac
Asn
185
gce
Ala

Gly

gag
Glu

age
Ser

Val Val

10
Gln
Glu

His

Asp
Ser Phe
25
Thr Ser

Trp Leu

Leu
75

Ser Ser

Ala Leu

ttt
Phe

gca

140
gac
Asp

act
Thr

c tgg

Trp

cga
Arg

Phe
Ser
Glu
Ala

60
Asp

cte
Leu

gat
Asp

atg
Met
45

gac
Asp

g66
Ala

gca
Ala

aca
Thr

a cag

Gln
125
gtg
Val

aag
Lys

tac
Tyr

gat
Asp

aag

Lys
205

Leu
Asp
Met
45

Asp

Ala

Arg Glu Ala

21

tce
Ser

gtg
Val
30

gag
Glu

age
Ser

Cgg
Arg

gge
Gly

tce
Ser
110
gta
Val

gce
Ala
Glu

clg
Leu

act
Thr
190

gee
Gly

Ser
Val
30

Glu
Ser
Arg

Gly

tac
Tyr
15

gaa
Glu

acc
Thr

cGC
Pro

Glu

gac
Asp
95

cag
Gin

gtg
Val

ttt
Phe

atg
Met

aat
Asn
175

tit
Phe

cag
Gln

Pro
Glu
Asp

aag
Lys

Glu

cCce
Pro

gcg
Ala

gtg
Val
80

gag
Glu

cte
Leu

aat
Asn

ttc
Phe

cag
Gin
160
gac

Lys
Glu
Pro
Ala
Val

80
Glu

48

96

144

192

240

288

336

384

432

480

528

576

624

627



Phe Glu
His Ile

Glu Leu
130

Ser Phe

145

Val Leu

His Leu
Glu Leu

Arg

210>
VARD,
Q12>
Q213>
<220>
Q221>
222>
223>
<400>
aac ctc
?sn Leu

gac gag
Asp Glu

Q210
Q211>
212
213>
<223>
<400>
Asn Leu

Asp Glu

210>
Q1
Q212>
(AKY,
220>
221>
<222>
223>
<400>
atg cag
¥et Gln
act tgc
Thr Cys

atc cct
Ife Pro

aaa ccg
Lys Pro

50
gac aga
Asp Arg

85

Leu Arg Tyr Arg Arg Ala
100
Thr Ala Tyr

Thr
115
Phe
Gly
Val
Glu

Tyr
195

51
75
DNA
Homo

CDS

..

BAD

51
teg
Trp

ttt
Phe

52
25
PRT
Homo
BAD
52
Trp

Phe

53
579
DNA
Homo

CDS

..

Rac1
53

Pro
Arg
Gly
Ser
Pro

180
Gly

Gly
Asp
Ala
Arg
165
Trp

Asn

sapiens

(75)

gca
Ala

gtg
Val
20

gca
Ala
5

gac
Asp

sapiens

Ala

Val
20

Ala
5
Asp

sapiens

(579)

gce ate

Ala

cta
Leu

act
Thr
35

gtg
Val

tta

Ile

ctg
Leu
20

gtc
Val

aat
Asn

cge

aag
Lys
5

atc
[le

ttt
Phe

ctg
Leu

CGC

Leu Arg Pro

120

Gly Val Asn

135

Leu Cys Val

150
Ile

[le

Asn

cag
Gin

tce
Ser

GlIn

Ser

tgt
Cys

agt
Ser

gac
Asp

g£86
Gly

cta
Leu

Ala
Gin
Ala

cge
Arg

ttt
Phe

Arg
Phe

gtg
Val

tac
Tyr

aat
Asn

tta
Leu
55

tece
Ser

Ala
Glu

Ala
200

tat
Tyr

aag
Lys

Tyr

Lys

gtg
Val

aca
Thr

tat
Tyr
40

teg
Trp

tat
Tyr

BBPF12 -538W0~ E(seq)fln
Phe Ser Asp Leu Thr Ser Gln Leu

105

110

Gln Ser Phe Glu GIn Val Val Asn

Trp Gly Arg Ile Val
140
Glu Ser Val Asp Lys
155
Trp Met Ala Thr Tyr

170

Asn Gly Gly Trp Asp

185

Ala Glu Ser Arg Lys
205

125

190

175

Ala Phe Phe
Glu Met GIn

160

Leu Asn Asp
Thr Phe Val
Gly Gin Glu

ggc cge gag ctc cgg agg atg agt
Gly Arg Glu Leu Arg Arg Mgt Ser

10
aag
Lys
25

Gly Arg Glu Leu Arg Arg wgt Ser

10
Lys
25

gea
Gly

<0%
—+
-0

a

acc aat
Thr Asn
25

tct gee
Ser Ala

gat aca
Asp Thr

ccg caa
Pro Gln

gac
Asp

goa
Ala

aat
Asn

got
Ala

aca
Thr

gat
Asp

gct gta
Ala Val

cct gga
Pro Gly
30
atg gta
Met Val
45
caa gaa
Gln Glu

gtg ttc
Val Phe

22

ggt
Gly
15

gaa
Glu

gat
Asp

gat
Asp

tta
Leu

aaa
Lys

tat
Tyr

gga
Gly

tat
Tyr

att
Ile

48

75

48

96

144

192

240



65
tegc
Cys

tgg
Trp

gtg
Val

ctg
Leu

atg
Met
145
aca
Thr

ctec
Leu

taa

ttt
Phe

tat
Tyr

gea
Gly

aag
Lys
130
get
Ala

cag
Gin

tgc
Cys

210>
Q11>
212>
Q13>
<223>
<400>

Met
1
Thr
Ile
Lys
Asp
65
Cys
Trp
Val
Leu
Met
145
Thr

Leu

Gin
Cys

Pro

Phe
Tyr
Gly
Lys

130
Ala

tce
Ser

cct
Pro

act
Thr
115
gag
Glu

aag
Lys

cga
Arg

cog
Pro

54
192
PRT
Homo
Ract
54
Ala

Leu

Thr

Ser
Pro
Thr
115
Glu

Lys

ctt
Leu

gag
Glu
100
aaa
Lys

aag
Lys

gag
Glu

gge
Gly

cct
Pro
180

gtg
Val
85

gtg
Val

ctt
Leu

aag
Lys

att
Ile

cte
Leu
165
cce
Pro

sapiens

[le
Leu
20

Val
Asn
Arg
Leu
Glu
100
Lys
Lys

Glu

Lys
5
Ile
Phe
Leu
Pro
Val
85
Val
Leu
Lys
Ile

GIn Arg Gly Leu

Cys

210>
Q211
Q212>
213>
<220>
221>
222>
{223>
<400>
aag aaa gag aaa gag cgg cca gag
Lys Lys Glu Lys glu Arg Pro Glu
1

Pro

55
252
DNA

Pro
180

165
Pro

Homo sapiens

CDS

PBD
55

(1)..(252)

70
agt
Ser

cgg
Arg

gat
Asp

ctg
Leu

ggt
150
aag
Lys

gtg
Val

Cys
Ser
Asp
Gly
Leu
70

Ser
Arg
Asp
Leu
Gly
150
Lys

Val

cct
Pro

cac
His

ctt
Leu

act
Thr
135
get
Ala

aca
Thr

aag
Lys

Val
Tyr
Asn
Leu
55

Ser
Pro
His
Leu
Thr
135
Ala
Thr

Lys

gca
Ala

cac
His
agg
120
cGe
Pro

gta
Val

gtg
Val

aag
Lys

Val
Thr
Tyr
40

Trp
Tyr
Ala
His
Arg
120
Pro
Val
Val

Lys

cac aca att cat gtc ggt ttt gat

tca
Ser

tgt
Cys
105
gat
Asp

atc
[le

aaa
Lys

ttt
Phe

agg
185

Val
Thr
25

Ser
Asp
Pro
Ser
Cys
105
Asp
Ile
Lys
Phe

Arg
185

att
Ile

got

IBPF12-538W0-E (sea) fin

ttt
Phe
90

cCC
Pro

gat
Asp

ace
Thr

tac
Tyr
gac
Asp
170

aag
Lys

Gly
10

Asn
Ala
Thr
Gin
Phe
90

Pro
Asp
Thr
Tyr
Asp

170
Lys

15

gaa aat gtc cgt
Glu Asn Val Arg

aac act
Asn Thr

aaa gac
Lys Asp

tat ccg
Tyr Pro
140
ctg gag
Leu Glu
155
gaa gcg
Glu Ala

aga aaa
Arg Lys

Asp Gly
Ala Phe
Asn Val

Ala Gly
60

Thr Asp

75

Glu Asn

Asn Thr

Lys Asp

Tyr Pro
140

Leu Glu

155

Giu Ala

Arg Lys

el
Pro

acg
Thr
125
cag
Gin

tge
Cys

ate
Ie

tge
Cys

Ala
Pro
Met
Gln
Val
Val
Pro
Thr
125
Gln
Cys
[le
Cys

atec
Ile
110
atc
Ile

ggt
Gly

tcg
Ser

cga
Arg

ctg

Leu
190

Arg

gca
Ala
95

atc
Ile

gag
Glu

cta
Leu

gcg
Ala

geca
Ala
175

ctg
Leu

Gly
15

Glu
Asp
Asp
Leu
Ala
95

Ile
Glu
Leu

Ala

Ala
175

aag
Lys

cta
Leu

aaa
Lys

gece
Ala

ctc
Leu
160
gtc
Val

ttg
Leu

Lys
Tyr
Gly
Tyr
Ile
80

Lys
Leu
Lys
Ala
Leu

160
Val

Leu Leu Leu

190

tect ctc cot tca gat ttt gaa
Ser Leu Pro Ser Asp Phe Glu

10

15

gtc aca ggg gag ttt acg gga
23

288

336

384

432

480

528

576

579

43

96



His Thr

atg cca
Met Pro

gag
Glu
35

cag
Gln

tcg gag
Ser Glu
50

tac aac
Tyr Asn
65

gat aag tca
Asp Lys Ser

210> 56
211> 84
212> PRT
<213> Homo
<223> PBD
<400> 56
%ys Lys Glu

His Thr lle
Met Pro Glu
35

tecg
Ser

Ser Glu Gln
50

Tyr Asn Ser

65

Asp Lys Ser

<210>
Q11>
<22
213>
<2207
<223>
<400>

57
42
DNA

57

Ile His Val Gly Phe
20

cag tgg gcce
Gln Trp Ala

aag aaa aac
Lys Lys Asn

aag aag aca
Lys Lys Thr
70

get
Ala

sapiens

Lys glu Arg
His Val Gly
20
Gln Trp Ala
Lys Asn

Lys Thr
70

Lys
Lys
Ala

Artificial

ttg
Leu
40

cag
Glin

cge
Arg

cog
Pro
55

tce
Ser

aac
Asn

Glu
Phe Asp

Pro

Arg Leu
40
Pro Gin

55
Ser Asn

25

IBPF12- S%SWO E(seQ)an

ctt cag

Leu

got
Ala

age ca

Ser

Ile
Ala
25

Leu
Ala

Ser

Gin
gtt
Val

GIn

Ser
10

Val
Gin
Val

Gin

aca
Thr

ctg
Leu

aaa

Lys
75

Leu
Thr
Thr
Leu

Lys
75

Artificially synthesized hAG forward

ctagetagea ttgccaccat ggtgagegtg atcaageccg

210>
211>
212>
213>
<2207
223>
<400>

58
38
DNA

Artificial

Artificially synthesized hAG reverse
58

actaccggtc ttggectgge tgggcageat getgtace

<210>
211>
212>
<213>
<220>
<223>
<400>

59
45
DNA

59

Artificial

Asp Ala Val Thr G

tca
Ser

gat
Asp
60

tac
Tyr

Pro
Gly
Ser
Asp

60
Tyr

Glu Phe T
30

aat atc

Asn Ile

45

gtg ttg

Val Leu

atg agc
Met Ser

Ser Asp

Glu Phe
30

Asn Ile

45

Val Leu

Met Ser

act
Thr

gag
Glu

ttt
Phe

Phe
15

Thr
Thr
Glu

Phe

Gly

aag
Lys

ttt
Phe

aca

Thr
80

Glu
Gly
Lys
Phe

Thr
80

primer 1 sequence

ag

primer 1 sequence

aagaattcga tggegteget caccgtgaag goctacctte tggge

<210>
Q11>
212>
Q213>
<220>
<223>
<400>

60
46
DNA

Artificial

aattggegge cgettattte tetttaatgt agattcggaa gatgte

24

Artificially synthesized p62 (PB1) forward primer 1 sequence

Artificially synthesized p62(PB1) reverse primer 1 sequence
60

144

192

240

252

42

38

45

46



<2107
VAR D
<2127
Q213>
<220>
<223>
<400>

IBPF12-538W0-E (sea) fin

61

32

DNA
Artificial

é;tificially synthesized hAG forward primer 2 sequence

ggaccggtat ggtgagegtg atcaagececg ag

<210
VAR D
212>
<213>
<220>
<223>
<400>

62

34

DNA
Artificial

Artificially synthesized hAG reverse primer 2 sequence
62

tttctagatec acttggectg getgggecage atge

210>
VAR DS
<2
213>
<220>
<223>
<400>

63

40

DNA
Artificial

égtificially synthesized p62 (PB1) forward primer 2 sequence

gggaccggta tggegtoget caccgtgaag gectaccttc

<210
217
212>
Q13>
<220>
<223>
<400>

64

40

DNA
Artificial

éztificially synthesized p62 (PB1) reverse primer 2 sequence

acctctagat tatttctctt taatgtagat tcggaagatg

210>
211>
212>
213>
<220>
{223>
<400>

65

50

DNA
Artificial

Agtificially synthesized p62(PB1) forward primer 3 sequence
6

tagcgotage attgccacca tggcgteget caccgtgaag gectacctte

<2107
211>
22>
213>
<220>
223>
<400>

66

37

DNA
Artificial

égtificia!ly synthesized p62 (PB1) reverse primer 3 sequence

aaaacogglit ttctctttaa tgtagattcg gaagatg

210>
\VAN D
212>
213>
<220>
<223>
<400>

67

54

DNA
Artificial

é;tificially synthesized mTOR(FRB) forward primer sequence

gcegaattcg gocaccatgg agatgtggca tgaaggectg gaagaggeat ctog

<210>
VAN DS
Q12>
<2135

68
52
DNA
Artificial
25

32

34

40

40

50

37

54



<220>
<223>
<400>

IBPF12-538W0-E (sea) fin

égtificially synthesized mTOR(FRB) reverse primer sequence

gggetogage coctgetttga gattegtcgg aacacatgat aatagaggtc ce

210>
211>
212>
213>
<220>
223>
<400>

69

31

DNA
Artificial

égtificia|ly synthesized FKBP12 forward primer sequence

gocgaattog atgggagtge aggtggaaac ¢

<2107
Q211>
212>
Q213>
<220>
<223>
<400>

70

32

DNA
Artificial

égtificially synthesized FKBP12 reverse primer sequence

gggetegagt tattccagtt ttagaagetc ca

210>
Q211>
212>
213>
<220>
<2237
<400>

1A

38

DNA
Artificial

A;tificially synthesized MEK(PB1) forward primer sequence
7

ccgaattcgg tgctggtaat togecatcaag atcccaaa

210>
Q11>
212>
Q213>
<220>
<223>
<400>

12

35

DNA
Artificial

é;tificially synthesized MEK(PB1) reverse primer sequence

ttctegagtt agcaggetct tggaaatatc tgeag

210>
211>
212>
213>
<2207
<223>
<400>

13

37

DNA
Artificial

9rtifioia|ly synthesized Nbr1 (PB1) forward primer sequence
3

aagaattcgg caggttactc taaatgtgac ttttaaa

210>
211>
212>
213>
<2207
<223>
<400>

74

37

DNA
Artificial

éztificially synthesized Nbr1 (PB1) reverse primer sequence

ttetegagtt acccttcgtg gacttgoatc tgecagtt

210>
VAR D
212>
213>
<2205
<223>
<400>

75

37

DNA
Artificial

Artificially synthesized PKCiota (PB1) forward primer sequence
75

aagaattcge aggtceogggt gaaagcctac taccgeg

26

52

31

32

38

35

37

37

37



210>
Q211>
212>
<213
<220>
223>
<400>

76 [BPF12-538W0-E (seq) fin
40

DNA

Artificial

értificially synthesized PKCiota (PB1) reverse primer sequence
6

ttctegagtt aacaagggaa cacatgaatc aagagttcag

<210>
<2117
<212>
<213>
<2207
<223>
<400>

77

39

DNA
Artificial

9;tificia!|y synthesized TFG(PB1) forward primer 1 sequence

aactgcagca aagctaatca tcaaagctca acttgggga

210>
<2115
212>
213>
<2207
<223>
<400>

78

38

DNA
Artificial

égtifioially synthesized TFG(PB1) reverse primer 1 sequence

ttaagetttt aattaacaaa taatgtcagt ttcagtat

<210>
Q211>
212>
213>
<220>
223>
<400>

79

43

DNA
Artificial

9rtificially synthesized TEL (SAM) forward primer sequence
9

aaaaggatcc gecaccatge ctcgageget caggatggag gaa

210>
21>
212>
<213>
<220>
<223>
<400>

80

42

DNA
Artificial

A6tificially synthesized TEL (SAM) reverse primer sequence
8

aaaaaagett ttacctctge ttcagaatat gectgaaggag tt

<2107
211>
212>
213>
<220,
<223>
<400>

81

39

DNA
Artificial

A;tificially synthesized EphB2 (SAM) forward primer sequence
8

asaaggatcc gecaccatge tggaccgeac gatccccga

<2107
Q211>
212>
<213>
<220>
<223>
<400>

82

34

DNA
Artificial

égtificially synthesized EphB2 (SAM) reverse primer sequence

aaaaaagett ttaaatctgg ttecatctgeg cccg

<210>
Q11>
<212
213>
<220>

83

40

DNA
Artificial

27

40

39

38

43

42

39

34



<223>
<400>

{BPF12-538W0-E (seq) fin
ggtificially synthesized DGKdelta (SAM) forward primer seguence

aaaaggtacc gccaccatge cggticacct ctgggegaca 40

210>
VAN DS
212>
Q213>
<220>
<223>
<400>

84

34

DNA
Artificial

Artificially synthesized DGKdelta (SAM) reverse primer sequence
84

aaaaaagett ttagetgegeg ctcagetcoct tgat 34

210>
Q11>
212>
213>
<220>
223>
<400>

85

42

DNA
Artificial

égtificially synthesized Tankyrase (SAM) forward primer sequence

aaaaggatcc gecaccatge tgatagatge catgecccca ga 42

210>
Q11>
<212>
213>
<220>
<223>
<400>

86

42

DNA
Artificial

Artificially synthesized Tankyrase (SAM) reverse primer sequence
86

aaaaaagctt ttaaattcga atgacattgt atctgttgaa ga 42

210>
Q11>
212>
Q13>
<220>
€223>
<400>

87

32

DNA
Artificial

é;tificial!y synthesized TFG (PB1) forward primer 2 sequence

aaaccggtaa goetaatcatc aaagctcaac tt 32

210>
Q11>
<212>
213>
<220»
223>
<400>

88

38

DNA
Artificial

Agtificially synthesized TFG (PB1) reverse primer 2 sequence
8

tttctagatt aattaacaaa taatgtcagt ttcagtat 38

210>
Q211>
212>
<213>
<220>
223>
<400>

89

34

DNA
Artificial

ggtificially synthesized TEL (SAM) forwarad primer 2 sequence

aaaaaccggt cctcgagege tcaggatgga ggaa 34

210>
211>
212>
213>
<220,
223>
<400>

90

42

DNA
Artificial

A6tificially synthesized TEL (SAM) reverse primer 2 sequence
9

aaaatctaga ttacctctgc ttcagaatat gotgaaggag tt 42

210>

91
28



|BPF12-538W0-E (seq) fin
Q211> 33
<212> DNA
213> Artificial
<2207
éﬁggi S;tificially synthesized DGKdelta (SAM) forward primer 2 sequence
aaaaaccggt ccggttcacc toctgggggac aga 33

210> 92

Q211> 34

<212> DNA

213> Artificial

220>

<223> Artificially synthesized DGKdelta (SAM) reverse primer 2 sequence
<400> 92

aaaatctaga ttagctgegg ctcagetect tgat 34

<210> 93

211> 33

<212> DNA

<213> Artificial

220>

Egggi égtificially synthesized Tankyrase (SAM) forward primer 2 sequence
aaaaaccggt ctgatagatg ccatgecccee aga 33

210> 94

Q11> 42

<212> DNA

213> Artificial

<220>

éigg; éztificially synthesized Tankyrase (SAM) reverse primer 2 seguence
aaaatctaga ttaaattcga atgacattgt atctgttgaa ga 42

210> 95

211> 34

<212> DNA

213> Artificial

<220>

223> Artificially synthesized hKO1 forward primer sequence

<400> 95

aaaaaccget atggtgageg tgatcaagec cgag 34

<210> 96

211> 35

<212> DNA

213> Artificial

220>

223> Artificially synthesized hKO1 reverse primer sequence

<400> 96

aaaatctaga ttagcagtgg gccacggegt cctee 35

210> 97

211> 39

<212> DNA

213> Artificial

220>

223> Artificially synthesized pb3 forward primer sequence

<400> 97

aaggatccat ggaggagecg cagtcagatc ctagegteg 39

<210> 98

Q211> 43

<212> DNA

213> Artificial

<220>

223> Artificially synthesized pb3 reverse primer sequence

29



IBPF12-538W0-E (seq) fin
<400> 98
ttgeggecge ttaagecagec tetggeattc tgggagettc atc

<210> 99

211> 46

<212> DNA

<213> Artificial

220>

223> Artificially synthesized MDM2 forward primer sequence
<400> 99

aaggatccat gtgcaatacc aacatgtctg tacctactga tggtgc

<210> 100

211> 39

<212> DNA

213> Artificial

<2207

223> Artificially synthesized MDM2 reverse primer sequence
<400> 100

ttctegagtt aacctgagtc cgatgattcc tgetgattg

<210> 101

211> 30

<212> DNA

213> Artificial

220>

<223> Artificially synthesized Sech forward primer sequence
<400> 101

cccggatcca tgtctegatc acgacaacce

210> 102

211> 38

<212> DNA

213> Artificial

220>

223> Artificially synthesized Sechb reverse primer sequence
<400> 102

gggaagcettt tattagccta ttttctcagg tttgagta

<210> 103

211> 30

<212> DNA

Q213> Artificial

<2200

223> Artificially synthesized RalB forward primer sequence
<400> 103

ccoggatcca tggetgecaa caagagtaag

<210> 104

Q211> 33

<212> DNA

213> Artificial

Q220>

223> Artificially synthesized RalB reverse primer sequence
<400> 104

gggaagettt tatcatagta agcaacatct ttc

<210> 105

211> 34

<212> DNA

213> Artificial

<2207

<223> Artificially synthesized RalB(Q72L) mutant primer sequence
<400> 105

ctggacaccg ctgggetaga ggactacgea geca

<210> 106
VAR D!

30

43

46

39

30

38

30

33

34



212>
213>
<220>
<223>
<400>

|BPF12-538W0~E {seq) fin
DNA
Artificial

?rtificially synthesized RalB(S28N) mutant primer sequence
06

cagcggagge gttggeaaga acgocctgac gottecagttc a

210>
211>
212>
<213>
<220>
<223>
<400>

107

43

DNA
Artificial

Artificially synthesized Calmodulin forward primer sequence
107

ttggatcoge caccatggac caactgacag aagagcagat tge

<210>
<2115
212>
213>
<220>
<223>
<400>

108

40

DNA
Artificial

Artificially synthesized Calmodulin reverse primer sequence
108

aagaattecc ctttgeotgtc atcatttgta caaactctte

<210>
Q11>
212>
<213>
<220>
<223>
<400>

109

46

DNA
Artificial

?Bgificially synthesized M13 peptide forward primer sequence

ttggatcege caccatgaag aggogetgga agaaaaactt cattge

<2107
Q211>
212>
213>
<220>
<223>
<400>

110

38

DNA
Artificial

ArSificially synthesized M13 peptide reverse primer sequence
11

cecgaattccc cagtgeccog gagetggaga tettettg

<210>
211>
212>
213>
<220>
<223>
<400>

111

32

DNA
Artificial

Artificially synthesized AGNLS forward primer sequence

aaaccggtat ggtgagtgte attaaaccag ag

<210>
Q211>
212>
Q213>
<220>
<223>
<400>

112

50

DNA
Artificial

?;Eifioially synthesized AGNLS reverse primer sequence

aatctagatt atttatcctt ttccttttta ctocttottet tagetactte

<2107
(VAN
<212>
<213>
<220>
223>
<400>

113

62

DNA
Artificial

Artificially synthesized HRas forward primer sequence
113

31

4

43

40

46

38

32

50
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aagaattcga tgacggaata taagctggte gtggtgeece ccgtoggtgt gggcaagagt
gc

210> 114

211> 63

<212> DNA

213> Artificial

220>

<223> Artificially synthesized HRas reverse primer sequence
<400> 114

ttctogagac ctecoggagac gitcagettc cgeagettgt gotgecggat ctcacgeace
aac

210> 115

211> 60

<212> DNA

213> Artificial

220>

223> Artificially synthesized KRas forward primer sequence
<400> 115

aactcgagaa gatgagcaaa gatggtaaaa agaagaaaaa gaagtcasag acaaagtgtg

210> 116

Q211> 60

<212> DNA

213> Artificial

220>

223> Artificially synthesized KRas reverse primer sequence
<400> 116

ttgoggccge ttacataatt acacactttg tctttgactt otttttette tttttaccat

Q210> 117

Q11> 41

<212> DNA

213> Artificial

220>

<223> Artificially synthesized HRas mutant primer sequence
<400> 117

gotggteety gtgggcgceg togetgtgeg caagagtgeg ¢

210> 118

211> 60

<212> DNA

213> Artificial

220>

223> Artificially synthesized cRaf forward primer sequence
<400> 118

aaggtacccc ttctaagaca agcaacacta tccgtgtttt cttgecgaac aagcaaagaa

Q210> 119

Q211> 52

<212> DNA

Q213> Artificial

<220>

223> Artificially synthesized cRaf reverse primer sequence
<400> 119

ttaagetttt acaggaaatc tacttgaagt tcttctccaa tcaaagacge ag

<210> 120

Q211> 50

<{212> DNA

213> Artificial

220>

223> Artificially synthesized Smac forward primer sequence
<400> 120

aggatccgec accatggecg tgeccatcge ccagaaatca gagaattcgg

210> 121
32

60
62

60
63

60

60

41

60

52

50



IBPF12-538W0-E (sea) fin
Q11> 49
<212> DNA
<213> Artificial
<220>
€223> Artificially synthesized XIAP forward primer sequence
<400, 121
ttggatccge caccatgget gtgagttetg ataggaattt cccaaatte

Q10> 122

Q211> 45

<212> DNA

213> Artificial

<2207

<223> Artificially synthesized XIAP reverse primer sequence
<400> 122

ttgaattctc agtagttctt accagacact ccicaagtga atgag

210> 123

211> 42

<212> DNA

<213> Artificial

<2207

223> Artificially synthesized BclX(L) forward primer sequence
<400> 123

ttctcgagga tgtctcagag caaccgggag ctggtegttg ac

Q210> 124

211> 44

<212> DNA

213> Artificial

<2207

223> Artificially synthesized BclX(L) reverse primer sequence
<400> 124

ctaagegece gettagegtt coctggecott toggeteteg getg

<210> 125

211> 50

<212> DNA

213> Artificial

<220>

223> Artificially synthesized BAD forward primer 1 sequence
<400> 125

gcagcacage getatggocg cgagetcecge aggatgagtg acgagtitgt

<210> 126

211> 50

<212> DNA

213> Artificial

<220>

223> Artificially synthesized BAD forward primer 2 sequence
<400> 126

ttggatccaa coctetgggea geacageget atggocgega geteoggagg

210> 1217

211> 50

<212> DNA

213> Artificial

220>

223> Artificially synthesized BAD reverse primer sequence
<400> 127

ttgaattctt acttcttaaa ggagtccaca aactcgtcac tcatccteeg

210> 128

211> 34

<212> DNA

213> Artificial

<220>

223> Artificially synthesized Racl forward primer sequence

33

49

45

42

44

50

50

50



IBPF12-538W0-E (sea) fin

<400> 128
gagaattcga tgcaggccat caagtgtgtg gtgg 34
210> 129
Q211> 34
<212> DNA
213> Artificial
<2207
<223> Artificially synthesized Racl reverse primer sequence
<400> 129
ggotegagtt acaacagcag geattttcte ttcc 34
<210> 130
Q211> 43
<212> DNA
213> Artificial
<2207
223> Artificially synthesized PBD forward primer sequence
<400> 130
ttggatccaa gaaagagaaa gagcggecag agatttctet coe 43
210> 131
211> 46
<212> DNA
213> Artificial
<220>
<223> Artificially synthesized PBD reverse primer sequence
<400> 131
ccgaattett acgetgactt atctgtaaag ctcoatgtatt totgge 46
210> 132
211> 654
<212> DNA
213> Artificial
<2207
é%%%i base sequence of a monomeric version pf KO(Kusabira-Orange)
<221> CDS
222> (1).. (654)
223>
<400> 132
atg gtg age gtg atc aag ccc gag atg aag atg agg tac tac atg gac 48
?et Val Ser Val éle Lys Pro Glu Met %%s Met Arg Tyr Tyr ?gt Asp
gge tec gtc aat ggg cat gag ttc aca atc gag ggt gag gge aca ggc 96
Gly Ser Val Asn Gly His Glu Phe Thr Ile Glu Gly Glu Gly Thr Gly
20 25 30
aga cct tac gag gga cat cag gag atg aca ctg cgec gtc aca atg gee 144
Arg Pro Tyr Glu Gly His GIn Glu Met Thr Leu Arg Val Thr Met Ala
35 40 45
gag ggoc ggg cca atg cct tic gee tic gac ctg gtg tcc cac gtg tte 192
Glu géy Gly Pro Met Pro gge Ala Phe Asp Leu Xgl Ser His Val Phe
tgt tac ggec cac aga gtt ttt acc aag tac cca gaa gag atc cca gac 240
Cys Tyr Gly His Arg Val Phe Thr Lys Tyr Pro Glu Glu Ile Pro Asp
65 70 75 80
tat ttc aag cag gec ttt cct gag gge ctg toc tgg gag agg tce cotg 288
Tyr Phe Lys Gln ééa Phe Pro Glu Gly ggu Ser Trp Glu Arg Sgr Leu
9
gag ttc gag gac ggc gee toc gee too gtg age goc cac atc age ctg 336
Glu Phe Glu Asp Gly Gly Ser Ala Ser Val Ser Afa His [le Ser Leu
100 105 110
agg ggc aac acc ttc tac cac aag tcc aag ttc acc gge gtg aac tte 384
Arg Gly Asn Thr Phe Tyr His Lys Ser Lys Phe Thr Gly Val Asn Phe
115 120 125
cce gee gac gge cce ate atg cag aac cag agc gtg gac tgg gag ccc 432
Pro ?ég Asp Gly Pro lle ?gg Gln Asn Gln Ser ¥25 Asp Trp Glu Pro

34



tcc acc gag
Ser Thr Glu
145

acc atg tac
Thr Met Tyr

aag acc acc
Lys Thr Thr

cac tac atc
His Tyr Ile
195
g cag g
G|u Gln Val
210

<210> 133
211> 218
212> PRT

aag atc acc gcc age
Lys Ile Thr Ala Ser
150
ctg aag ctg gag ggc
Leu Lys Leu Glu Gly
165
tac aag gec gec aag
Tyr Lys Ala Ala Lys
180
ggc cac agg ctg gig
Gly His Arg Leu Val
200
g gac gcc gtg gee
Glu Asp Ala X?é Ala

213> Artificial

<220,

<223> amino acid sequence of a

<400> 133
?et Val Ser

Gly Ser Val
Arg Pro Tyr
35

Glu Gly Gly
50

Cys Tyr Gly

65

Tyr Phe Lys

Glu Phe Glu

Arg Gly Asn
115
Pro Ala Asp
130
Ser Thr Glu
145
Thr Met Tyr

Lys Thr Thr

Val éle Lys Pro Glu
Asn Gly His Glu Phe
20

Glu Gly His G!n Glu
40

Pro Met Pro gge Ala

His Arg ggl Phe Thr

Gin Ala Phe Pro Glu

85

Asp Gly Gly Ser Ala

100

Thr Phe Tyr His Lys

Gly Pro lle Met Gin
135
Lys Ile Thr Ala Ser
150
Leu Lys Leu Glu Gly
165
Tyr Lys Ala Ala Lys
180
Gly His Arg Leu Val
200
Glu Asp Ala Val Ala
215

<223> humanized mAGI

(678)

gtg atc aag ccc gag
Val éle Lys Pro Glu

aac ggoc cac aac tto

His Tyr Ile
195
Glu Gin Val
210
Q210> 134
211> 678
<212> DNA
213> Artificial
<220>
220>
221> (DS
222> ).
223>
<400> 134
atg gtg agc
¥et Val Ser
ggc acc gtg
Gly Thr Val

Asn Gly His Asn Phe

gac
Asp

gge
Gly

gag
Glu
185
agg
Arg

cac
His

IBPF12-538W0-E (sea) fin

gge
Gly

gec
Gly
170
atc
Ile

aag
Lys

tce
Ser

gtg ctg
Val Leu
155

aac cac
Asn His

ctg gag
Leu Glu

acc gag
Thr Glu

aag
Lys

aag
Lys

atg
Met

ggc
Gly
205

ggc
Gly

tge
Cys

cce
Pro
190

gac
Asp

cag
Gin
175
gec
Gly

aac atc

Asn

Ile

gtg
Val
160
atg
Met

gac
Asp

ace
Thr

480

528

576

624

654

monomer ic version pf KO (Kusabira—Orange)

Met
Thr
25

Met
Phe
Lys
Gly
Ser
105
Ser
Asn
Asp
Gly
Glu
185
Arg

His

atg
Met

gtg
Val

Lys Met Arg Tyr Tyr Met Asp
10 15

Ile
Thr
Asp
Tyr
Leu
90

Val
Lys
Gin
Gly
Gly
170
[le
Lys

Ser

aag
Lys
10

atc
Ie

Glu Gly
Leu Arg

Leu Val
60

Pro Glu

75

Ser Trp

Ser Ala
Phe Thr
Ser Val
140
Val Leu
155
Asn His
Leu Glu

Thr Glu

atc aag
[le Lys

gag gg¢
Glu Gly

Glu
Val
45

Ser
Glu
Glu
His
Gly
125
Asp
Lys
Lys
Met

Gly
205

ctg
Leu

gag
Glu

35

Gly
30

Thr
His
[le
Arg
Ile
110
Val
Trp
Gly
Cys
Pro

190
Asn

tgc
Cys

ggc
Gly

Thr
Met
Val
Pro
Ser
95

Ser
Asn
Glu
Asp
GIn
175
Gl

Ile

atg
Met
15

aag
Lys

Gly
Ala
Phe
Asp
80

Leu
Leu
Phe
Pro
Val

160
Met

y Asp

Thr

agg
Arg

c
Gly

48

96



aac ccc tac
Asn Pro Tyr
35
gce ccc otg
Ala Pro Leu
50
ggc aac agg
Gly Asn Arg

aag cag acc
Lys Gin Thr

gag gac cag
Glu Asp Gln

gac tgc ttc

Asp Cys Phe
115

aac ggec ccce

Asn Gly Pro

130

gag aag atg

Glu Lys Met

145

agg ctg ctg

Arg Leu Leu

acc tac aag
Thr Tyr Lys

gac cac agg
Asp His Arg
195
aag ctg tac
Lys Leu Tyr
210
gcc aag
Ala Lys
225

<210> 135
Q211> 226
<212> PRT
Q213
<220>
223>
<400> 135
¥et Val Ser
Gly Thr Val

Asn Pro Tyr
35
Ala Pro Leu
50
Gly Asn Arg
65
Lys GIn Thr

Glu Asp Gin

Asp Cys Phe
115

Asn Pro

[ — G
Q) -
w0 O

Met

20

gag
Glu

cce
Pro

gce
Ala

ttc
Phe

ggc
Gly
100
tte
Phe

gtg
Val

tac
Tyr

ctg
Leu

gce
Ala
180
atc
[le

ag

Val
Asn
20

Glu
Pro
Ala
Phe
Gly
100
Phe
Vai

Tyr

gge
Gly

tte
Phe

tte
Phe

cGe
Pro
85

atc
[le

tac
Tyr

atg
Met

gtg
Val

gag
Glu
165
aag
Lys

gag
Glu

aac

g
Glu Asn Ala

Artificial

lle
5
Gly
Gly
Phe
Phe
Pro
85
Ile
Tyr
Met
Val

ace
Thr

gce
Ala

acc
Thr
70

gag
Glu

tge
Cys

gac
Asp

cag
Gin

gag
Glu
150
gge
Gly

aag
Lys

atc
Ile

gce

humanized mAG1

Lys
His
Thr
Ala
Thr
70

Glu
Cys
Asp
Gin

Glu
150

cag
Gln

tac
Tyr
55

aag
Lys

ggc
Gly

acc
Thr

atc
[ie

aag
Lys
135
gac
Asp

ggce
Gly

gag
Glu

ctg
Leu

gtg

Val
215

Pro
Asn
Gin
Tyr
55

Lys
Gly
Thr
Ile
Lys

135
Asp

atc
Ile
40

gac
Asp

tac
Tyr

tac
Tyr

gee
Ala

agg

120
aag
Lys

ggce
Gly
Gly

gtg
Val

aag
Lys
200

gece
Ala

Glu
Phe
Ie
40

Asp
Tyr
Tyr
Ala
Arg
120
Lys

Gly

|BPF12-538W0—E(§%q)fin

ctg gac ctg
Leu Asp Leu

atc
Ile

cee
Pro

cac
His

acc
Thr
105
tte
Phe

acc
Thr

gtg
Val

G cac

His
agg
Arg
185
cac
His

agg
Arg

Net
Val
25

Leu
Ile
Pro
His
Thr
105
Phe
Thr

Val

ctg
Leu

gece
Ala

teg
Trp
90

age
Ser

gac
Asp

ctg
Leu

ctg
Leu

tac
Tyr
170
ctg
Leu

gac
Asp

tac
Tyr

Ser
Asp
Leu

Leu

ace
Thr

gac
Asp
75

gag
Glu

aac
Asn

ggec
Gly

aag
Lys
aag
Lys
155
agg
Arg

CCC
Pro

aag
Lys

tce
Ser

Ile
Glu
Leu
Thr
Asp
15

Glu
Asn
Gly
Lys

Lys
155

aac
Asn

acc
Thr
60

atc
[le

agg
Arg

atec
[le

ace
Thr

tgg
Trp
140

gege
Gly

tgc
Cys

gac
Asp

gac
Asp

atg

Met
220

Lys
Gly
Asn
Thr
60

I[le
Arg
Ile
Thr

Trp
140

gtg
Val
45

gtg
Val

cag
Gin

age
Ser

age
Ser

aac
Asn
125
gag
Glu

gac
Asp

gac
Asp

gce
Ala

tac
Tyr
205

ctg
Leu

Leu
Glu
Val
45

Val
GIn
Ser
Ser
Asn

125
Glu

ace
Thr

ttc
Phe

gac
Asp

atg
Met

atg
Met
110
ttc
Phe

cCe
Pro

gtg
Val

tte
Phe

cac
His
190
aac
Asn

cCe
Pro

Cys
Gly
30

Thr
Phe
Asp
Met
Met
110
Phe

Pro

gag
Glu

cag
GIn

tac
Tyr

ace
Thr
95

agg
Arg

cee
Pro

ago
Ser

aac
Asn

aag
Lys
175
aag
Lys

aag
Lys

age
Ser

Met
15

Lys
Glu
Gln
Tyr
Thr
95

Arg
Pro

Ser

Gly Asp Val Asn

36

gec
Gly

tac
Tyr

ttc
Phe
80

tac
Tyr

ggce
Gly

cece
Pro

ace
Thr

atg
Met
160
acec
Thr

atc
Ile

gtg
Val

cag
Gin

Arg
Gly
Gly
Tyr
Phe
80

Tyr
Gly
Pro

Thr

Met
160

144

192

240

288

336

384

432

480

528

576

624

672

678



Arg Leu Leu Leu ?ég Gly
Thr Tyr Lys Ala Lys
180

Asp His Arg Ile Glu
195

Lys Leu Tyr Glu Asn

Ala
225

210
Lys

<210>
Q211>
212>
213>
<2207
223>
<220>
<2217
<222>
<223>
<400>

atg
Met
1

tac
Tyr

gtg
Val

atc
[le

tce
Ser
65

gac
Asp

gag
Glu

age
Ser

CGCC

cac
His
225

gte
Val

Cgc
Arg

ggc
Gly

atc
Ile
50

ace
Thr

atg
Met

agg
Arg

atc
Ile

C acc

Thr
130

tgg
Trp

ggc
Gly

tge
Cys

cee
Pro

g acge

Thr
210
gtg
Val

136
696
DNA

Artificial
mMiCy1

CDS

(1).. (696)

136
tece
Ser

atg
Met

acc
Thr
35

aag
Lys

gtg
Val

cGC
Pro

tcc
Ser

cge
Arg
115
aac
Asn

gac
Asp

gac
Asp

cag
Gln

age
Ser
185
gce
Ala

aac
Asn

tac
Tyr

gag
Glu
20

gge
Gly

cceo
Pro

ttec
Phe

gac
Asp

tte
Phe
100
ctg
Leu

ttc
Phe

aag
Lys

gtg
Val

ctg
Leu
180
cac
His

aag
Lys

cce
Pro

tce
Ser
5

ggc
Gly

aac
Asn

aag
Lys

cag
Gln

tac
Tyr
85

ctg
Leu

gag
Glu

cee
Pro

tece
Ser

acc
Thr
165
cac
His

gtg
Val

gec
Gly

ctg
Leu

Lys
Ie
Ala

aag
Lys

age
Ser

cce
Pro

ggce
Gly

tac
Tyr
70

ttc
Phe

tte
Phe

ggc
Gly

gce
Ala

tce
Ser
150
cag
Gln

tce
Ser

gtg
Val

tte
Phe

aag

Gly Gly His {¥6 Arg Cys Asp Phe Lys

IBPF12-538W0-E (sea) fin

Glu Val Arg Leu

185

Leu Lys His

Val
215

cag
Gin

gtg
Val

tac
Tyr

aag
Lys
55

ggc
Gly

aag
Lys

gag
Glu

aac
Asn

gac
Asp
135
gag
Glu

ttc
Phe

acc
Thr

gag
Glu

aag
Lys
215
gtg

200
Ala

Arg

ggec ate

Gly

aac
Asn

gag
Glu
40

cee
Pro

aac
Asn

cag
Gln

gac
Asp

tgc
Cys
120
ggce
Gly

aag
Lys

ctg
Leu

tac
Tyr

cac
His
200
gtg
Val

aag

Lys Val Lys

230

[le

ggc
Gly
25

gge
Gly

ctg
Leu

agg
Arg

gcc
Ala

ggc
Gly
105
ttec
Phe

cCe
Pro

atg
Met

ctg
Leu

aag
Lys
185
cag
Gin

aag

Asp
Tyr

gcc ca

Ala
10

cac
His

aag
Lys

cco
Pro

tge
Cys

tte
Phe
90

ggce
Gly

atc
Ile

gtg
Val

age
Ser

ctg
Leu
170
ace
Thr

atc
[le

ctg

175

Pro Asp Ala His Lys
190

Lys Asp Tyr Asn
205

Ser Met Leu Pro

Gln

Glu

cag
GIn

ttc
Phe

ttc
Phe
75

cce
Pro

gtg
Val

cac
His

atg
Met

gtg
Val
155
gag
Glu

gag
Glu

gtg
Val

gag

Lys Leu Glu

220

gag atg
Glu Met

ttc acc
Phe Thr

acc tcc
Thr Ser
45

tce tte
Ser Phe
60

acc aag
Thr Lys

gac ggc
Asp Gly

gce ace
Ala Thr

aac tcc
Asn Ser
125
aag aag
Lys Lys
140
gcc aag
Ala Lys

ggc ggce
Gly Gly

aag ccc
Lys Pro

agg acc
Arg Thr

205
gag cac
Glu His
220

37

cge
Arg

atec
Ile
30

gag
Glu

gac
Asp

tac
Tyr

atg
Met

gce
Ala
110
atc
Ile

cag
Gln

Glu

gegc
Gly

gtg
Val
190
gac
Asp

gee
Ala

Lys

Ser

acc
Thr
15

gag
Glu

ctg
Leu

atc
Ile

cCe
Pro

tce
Ser
95

age
Ser

tac
Tyr

acc
Thr

gte
Val

tac
Tyr
175
gce
Ala

ctg
Leu

gag
Glu

Thr
Ile
Val
Gln

aag
Lys

gec
Gly

gtg
Val

ctg
Leu

gce
Ala
80

tac
Tyr

tgg
Trp

cac
His

atc
Ile

ctg
Leu
160
cag
Gln

atg
Met

ggc
Gly

gce
Ala

48

96

144

192

240

288

336

384

432

480

528

576

624

672

696



2100
21
212>
213>
<220>
223>
<400>
Met Val Ser

1

137
232
PRT

Artificial
mMiCy1

137

Tyr Arg Met

Val
Ile
Ser
65

Asp
Glu
Ser
Gly
Gly
145
Arg
Arg
Pro
Gln

His
225

Gly
Ile
50

Thr
Met
Arg
Ile
Thr
130
Trp
Gly
Cys
Pro
Thr

210
Val

210>
AR D
Q212>
213>
<2207
<223>
<220>
2217
222>
<223>
<400>

atg
Met
1

ggec
Gly

aga
Arg

gga
Gly

gec
Gly
65

aag
Lys

gaa

gtg
Val

tct
Ser

cct
Pro

cct
Pro
50

aac
Asn

cag
Gin

gac

Thr
35
Lys
Val
Pro
Ser
Arg
115
Asn
Asp
Asp
Gin
Ser
195
Ala
Asn
138

702
DNA

Tyr
Glu
20

Gly
Pro
Phe
Asp
Phe
100
Leu
Phe
Lys
Val
Leu
180
His
Lys

Pro

Ser
Gly
Asn
Lys
GIn
Tyr
85

Leu
Glu
Pro
Ser
Thr
165
His
Val
Gly

Leu

Artificial
mKikGR1

cDS
m..

138
agt
Ser

gta
Val

tac
Tyr
35

ctt
Leu

cgg
Arg

tcg
Ser

g88

(702)

gtg att

Val

aac
Asn
20

gag
Glu

cct
Pro

gta
Val

ttt
Phe

gea

Ile
5

gegg
Gly

gga
Gly

ttt
Phe

ttt
Phe

cct
Pro
85

att

Lys
Ser
Pro
Gly
Tyr
70

Phe
Phe
Gly
Ala
Ser
150
Gin
Ser
Val
Phe

Lys
230

aca
Thr

cac
His

aca
Thr

get
Ala

gtc
Val
70

gag
Glu

tgc

Gln
Val
Tyr
Lys
Gly
Lys
Glu
Asn
Asp
135
Glu
Phe
Thr
Glu
Lys

215
Val

tca
Ser

aag
Lys

cag
Gin

ttc
Phe
55

gaa
Glu

ggt
Gly

ctec

Gly
Asn
Glu
40

Pro
Asn
Gin
Asp
Cys
120
Gly
Lys
Leu
Tyr
His
200
Val

Lys

gaa
Glu

ttc
Phe

act
Thr
40

gat
Asp

tac
Tyr

tat
Tyr

gce

Ile
Gly
25

Gly
Leu
Arg
Ala
Gly
105
Phe
Pro
Met
Leu
Lys
185
GIn

Lys

atg
Met

gtg
Val
25

gig
Vai

ate
Ile

cca
Pro

tet
Ser

aca

IBPF12-538W0-E (sea) fin

Ala
10

His
Lys
Pro
Cys
Phe
90

Gly
[le
Val
Ser
Leu
170
Thr
[le

Leu

Gin Glu Met Arg Igr

Glu
Gin
Phe
Phe
75

Pro
Val
His
Met
Val
155
Glu
Glu
Val

Glu

aag atc

Lys
10

att
Ile

gac
Asp

ctg
Leu

gaa
Glu

teg

90
aac

Ile

aca
Thr

ctg
Leu

aca
Thr

gaa
Glu
75

gaa
Glu

aat

Phe
Thr
Ser
60

Thr
Asp
Ala
Asn
Lys
140
Ala
Gly
Lys
Arg

Glu
220

aca
Thr

aca
Thr
60

ata
[le

cga
Arg

ata

Thr

Ser
45
Phe

Lys
Gly
Thr
Ser
125
Lys
Lys
Gly
Pro
Thr

205
His

ctg
Leu

aaa
Lys

gtc
Val
45

gca
Ala

gta
Val

age
Ser

acg

38

Ile
30

Glu
Asp
Tyr
Met
Ala
110
Ile
Gln
Glu
Gly
Val
190
Asp

Ala

cgt
Arg

gea

30
ata
Ile

ttc
Phe

gac
Asp

atg
Met

atg

Glu
Leu
Iie
Pro
Ser
95

Ser
Tyr
Thr
Val
Tyr
175
Ala
Leu

Glu

atg
Met
15

agt
Ser

Glu

cat
His

tac
Tyr

agt
Ser
95

aag

Lys
Gly
Val
Leu
Ala
80

Tyr
Trp
His
Ile
Leu
160
Gln
Met
Gly

Ala

gge
Gly

gege
Gly

tac
Tyr

tte
Phe
80

tac
Tyr

aaa

43

96

144

192

240

288

336



Glu Asp Gly

gac ggec age

Asp Gly Ser
115

ttt cct gee

Phe Pro Ala

130

cca tcc act

Pro Ser Thr

145

gtt gaa atg

Val Glu Met

ttc aga act
Phe Arg Thr

cac tac gtg
His Tyr Val
1985
aac aag gtt
Asn Lys Val
210
agg gec gee
Arg Giy Ala
225

210> 139
Q211> 233
<212> PRT
213
220>
223>
<400> 139
Met Val Ser

1
Gly Ser Val
Arg Pro Tyr
35
Gly Pro Leu
50

Gly Asn Arg
65
Lys Gin Ser

Glu Asp Gly

Asp Gly Ser
115
Phe Pro Ala
130
Pro Ser Thr
145
Val Glu Met

Phe Arg Thr

His Tyr Val
195
Asn Lys Val
210
Arg Gly Ala
225

<210> 140
211> 663
<212> DNA

Gly
100
aac
Asn

aat
Asn

gag
Glu

got
Ala

act
Thr
180
gat
Asp

aag
Lys

aag
Lys

Val
Asn
20

Glu
Pro
Val
Phe
Gly
100
Asn
Asn
Glu
Ala
Thr
180
Asp
Lys

Lys

Ile

act
Thr

gst
Gly

aaa
Lys

ctg
Leu
165
tac
Tyr

cat
His

gcg
Ala

tat
Tyr

Artificial
mK i kGR1

Ile
Gly
Gly
Phe
Phe
Pro
[le
Thr
Gly
Lys
Leu
165
Tyr
His
Ala
Tyr

Cys

ttt
Phe

cca
Pro

atg
Met
150
ttg
Leu

aaa
Lys

caa
Gln

tat
Tyr

gaa

Glu
230

Thr
His
Thr
Ala
Val
Glu
Cys
Phe
Pro
Met
150
Leu
Lys
Glin
Tyr

Glu
230

gtc
Val

gtt
Val
135
tat
Tyr

ctt
Leu

gea
Ala

atg
Met

gaa
Glu
215

ttt
Phe

Ser
Lys
Gin
Phe
Glu
Gly
Leu
Val

Val
135

aat
Asn
120
atg
Met

gtg
Val

aag
Lys
gag
Glu
200
cat
His

gaa
Glu

Glu
Phe
Thr
40

Asp
Tyr
Tyr
Ala
Asn
120
Met
Val
Glu
Lys
Glu
200
His
Glu

105
gaa
Glu

cag
Gin

cgt
Arg

a gga

Gly
aag
Lys
185
ata
[te

get
Ala

gee
Ala

Met
Val
Val
[le
Pro
Ser
Thr
105
Glu
Gin
Arg
Gly
Lys
185
[le
Ala

Ala

IBPF12-538W0-E (sea) fin
Leu Ala Thr Asn Asn Ile Thr Met Lys

att
Ile

agg
Arg

gat
Asp

ggt
Gly
170
gtt
Val

aca
Thr

aag
Lys

taa

[op—
— O

Asp

Leu

cga
Arg

aag
Lys
gea
Gly
155
ggc
Gly

gto
Val

age
Ser

get
Ala

[le
Thr
Leu
Thr
Glu
75

Glu
Asn
Arg
Lys
Gly
155
Gly
Val

Ser

Ala

ttt
Phe

acc
Thr
140
gtg
Val

cat
His

cag
GIn
cat
His
tat

Tyr
220

Glu
Gly
Thr
Thr
60

[le
Arg
[le
Phe
Thr
140
Val
His
Gin
His

Tyr
220

gat
Asp
125
gte
Val

ctg
Leu

tac
Tyr

tig
Leu

gac
Asp
205

tce
Ser

Leu
Lys
Val
45

Ala
Val
Ser
Thr
Asp
125
Val
Leu
Tyr
Leu
Asp

205
Ser

39

110
ggt
Gly

aaa
Lys

aag
Lys

cga
Arg
cca
Pro
190
aag
Lys

geg
Gly

Arg
Gly
Ile
Phe
Asp
Met
Met
110
Gly
Lys
Lys
Arg
Pro
180
Lys

Gly

aca
Thr

teg
Trp

gt
Gly

tgt
Cys
175

gac
Asp

gat
Asp

acc
Thr

Met
15

Ser
Glu
His
Tyr
Ser
95

Lys
Thr
Trp
Gly
Cys
175
Asp
Asp

Thr

Lys
aac
Asn
Glu
gat
Asp
160
gac
Asp

tat
Tyr

tac
Tyr

tac
Tyr

Glu
Gly
Gly
Tyr
Phe
80

Tyr
Lys
Asn
Glu
Asp
160
Asp
Tyr
Tyr

Tyr

384

432

430

528

576

624

672

702



<213>
<2207
<223>
<220>
Q221>
<222>
223>
<400>

atg
Met

ggo
Gly

aga
Arg

geg
Gly

gge

aaa

aac
Asn

agt
Ser

aag
Lys
145
cte
Leu

tac
Tyr

gec

gtg
Val

tce
Ser

cct
Pro

cca
Pro
50

aac
Asn

caa
Gln

a gat

Asp

tge
Cys

cect
Pro
130
atg
Met

aaa
Lys

aca
Thr

cat
His

a gat

Artificial

KCy1
GDS

(1).. (663)

140
agt
Ser

gto
Val

tac
Tyr
35

ctg
Leu

aga
Arg

tge
Cys

gee
Gly

tte
Phe
115
att
Ile

acc
Thr

ttg
Leu

gcg
Ala

cge
Arg
195
gca

gtg att
Val

aat
Asn
20

gag
Glu

cct
Pro

gce
Ala

ttt
Phe

ggg
Gly
100
gaa
Glu

Leu

ttg
Leu

cac
His

atg caa

Met

gtc
Val

gtg
Val

aag
Lys
180
atec
Ile

att

Gin

CgC
Arg

gga
Gly
165
aaa
Lys

tce
Ser

get

Asp Ala Ile Ala

210

210>
Q211>
212>
Q213>
<220>
<2237
<400>

1

141
221
PRT

Artificial

KCy1
141

Met Val Ser Val éle

Gly Ser Val Asn Gly
20

Arg Pro ggr Glu Gly

Gly Pro Leu Pro Phe
50

Gly Asn Arg Ala Leu

65

aaa
Lys

cat
His

aag
Lys

gecg
Ala

act
Thr
70

gga
Gly

gcg
Ala

aaa
Lys

aac
Asn

gac
Asp
150
ggc
Gly

aag
Lys

agt
Ser

cat
His

Lys
His
Lys
Ala

Thr
70

cca
Pro

gag
Glu

cac
His

ttt
Phe
55

aaa
Lys

gec
Gly

ata
[le

tece
Ser

aag
Lys
135

gea
Gly

gec
Gly

att
Ie

gtc
Val

ctt

Leu
215

Pro
Glu
His
Phe

55
Lys

gag
Glu

ttc
Phe

aaa
Lys
40

gac
Asp

tat
Tyr

tat
Tyr

gce
Ala

ace
Thr
120
acg
Thr

tca
Ser

aat
Asn

cct
Pro

gtc
Val
200
tac
Tyr

Glu
Phe
Lys
40

Asp

Tyr

atg
Met

aca
Thr
25

ata
Ile

ttg
Leu

cct
Pro

tca
Ser

aaa
Lys
105
att
Ile

cta
Leu

atg
Met

cac
His
aac
Asn
185
gag
Glu

cct
Pro

Met
Thr
Ile
Leu

Pro

IBPF12-538W0-E (sea) fin

aag
Lys
10

gtt
Val

aca
Thr

ttg
Leu

gac
Asp

teg
90

gcg
Ala

Glu

Gly

aag
Lys
aaa
Lys
170
ctg
Leu

gge
Gly

ttt
Phe

Lys
Val
Thr
Leu

Asp

atg
Met

gaa
Glu

ctt
Leu

tect
Ser

a ggc

a tgg

Trp

get
155
tgc
Cys

cca
Pro

act
Thr

aat
Asn

Met
Glu
Leu
Ser

Asp
75

agg
Arg

tac
Tyr

ggt gaa

Gly

gac
Asp

aca
Thr
60

atc
Ile

aga
Arg

a ata

Ile

act
Thr

gaa
Glu
140
gat
Asp

tac
Tyr

gga
Gly

aaa
Lys

gec

Gly
220

Arg
Gly
Asp

Thr
60

Glu

gtc
Val
45

gtg
Val

cce
Pro

aag
Lys

age
Ser

ttt
Phe
125
cca
Pro

gat
Asp

ttt
Phe

age
Ser

att
Ile
205
age
Ser

Tyr
Glu
Val

45
Val

tac
Tyr

gec
Gly
30

acc
Thr

ttc
Phe

gac
Asp

ttt
Phe

ctt
Leu
110
cce
Pro

tce
Ser

gcg
Ala

aca
Thr

cat
His
190
aaa
Lys

Tyr
Gly
30

Thr

Phe

Ile Pro Asp

40

atg
Met
15

aca
Thr

aag
Lys

tet
Ser

tat
Tyr

gag
Glu
95

gaa
Lys

gat
Asp

ace
Thr

g6C
Ala

act
Thr
175

ttc
Phe

gte
Val

Met
Thr
Lys
Ser

Tyr

gac
Asp

gegc
Gly

get
Gly

tat
Tyr

tte
Phe
80

tte
Phe

a
Gly

age
Ser

gag
Glu

tac
Tyr
160
acce
Thr

att
[le

atg
Met

Asp
Gly
Gly
Tyr

Phe
80

48

96

144

192

240

288

336

384

432

480

528

576

624

663



IBPF12-538W0-E (sea) fin
Lys Gin Cys Phe ggo Gly Gly Tyr Ser ggp Glu Arg Lys Phe géu Phe
Glu Asp Gly Gly Leu Ala Ile Ala Lys Ala Glu Ile Ser Leu Lys Gly
100 105 110
Asn Cys Phe Glu His Lys Ser Thr Ile Glu Gly Thr Phe Pro Asp Ser
115 120 125
Ser Pro 1le Met Gin Asn Lys Thr Leu Gly Trp Giu Pro Ser Thr Glu
130 135 140
Lys Met Thr Val Arg Asp Gly Ser Met Lys Gly Asp Asp Ala Ala Tyr
145 150 155 160
Leu Lys Leu Val Gly Gly Gly Asn His Lys Cys Tyr Phe Thr Thr Thr
165 170 175
Tyr Thr Ala Lys Lys Lys Ile Pro Asn Leu Pro Gly Ser His Phe lle
180 185 190
Gly His Arg Ile Ser Ser Val Val Glu Gly Thr Lys Ile Lys Val Met
195 200 205
Glu Asp Ala lle Ala His Leu Tyr Pro Phe Asn Gly Ser
210 215 220

Q210> 142
211> 678
<212> DNA
213> Artificial
220>
<223> dAG(AB)
220>
221> (DS
<222>  (1)..(678)
223>
<400> 142
atg gtg agt gtg att aaa cca gag atg aag atc aag ctg tgt atg aga 48
?et Val Ser Val éle Lys Pro Glu Met %%s [le Lys Leu Cys ?gt Arg
ggc act gta aac ggg cat aat ttc gtg att gaa gga gaa gga aaa gga 96
Gly Thr Val égn Gly His Asn Phe Xgl Ile Glu Gly Glu géy Lys Gly
aat cct tac gag gga acg cag att tta gac ctg aac gtc act gaa ggc 144
Asn Pro Tyr Glu Gly Thr GIn Ile Leu Asp Leu Asn Val Thr Glu Gly
35 40 45
gea cct ctg cot ttc got tac gat atc ttg aca aca gtg ttc cag tac 192
Ala 260 Leu Pro Phe Ala ggr Asp Ile Leu Thr ggr Val Phe GIn Tyr
ggc aac agg gea ttec acc aag tac cca gca gat att cag gac tat ttc 240
Gly Asn Arg Ala Phe Thr Lys Tyr Pro Ala Asp Ile Gln Asp Tyr Phe
65 70 75 80
aag cag act ttt cct gag ggg tat cac tgg gaa aga agc atg act tat 288
Lys Gin Thr Phe ggo Glu Gly Tyr His ggp Glu Arg Ser Met ggr Tyr
gaa gac cag gge att tgc acc goc aca agc aac ata age atg ogt gge 336
Glu Asp Gin Gly Ile Cys Thr Ala Thr Ser Asn Ile Ser Met Arg Gly
100 105 110
gac tgt ttt ttc tat gac att cgt ttt gat ggt gtg aac ttt cet cce 384
Asp Cys Phe Phe Tyr Asp Ile Arg Phe Asp Gly Val Asn Phe Pro Pro
115 120 125
aat ggt cog gtt atg cag aag aag act ctt aaa tgg gag cca tcc act 432
Asn Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr
130 135 140
gag aaa atg tac gta cgt gat gga gtg ctg aag ggt gat gtt aac atg 480
Glu Lys Met Tyr Val Arg Asp Gly Val Leu Lys Gly Asp Val Asn Met
145 150 155 160
got ctg ttg ctt gaa gga ggt gge cat tat cga tgt gat ttc aaa act 528
Ala Leu Leu Leu Glu Gly Gly Gly His Tyr Arg Cys Asp Phe Lys Thr
165 170 175
act tac aaa goca aag aag gat gtc cgt ttg cca gac gog cac aaa gtg 576
Thr Tyr Lys Ala Lys Lys Asp Val Arg Leu Pro Asp Ala His Lys Val
180 185 190
gac cac cgc att gag att ttg aag cat gac aaa gat tac aac aag gtc 624
Asp His Arg lle Glu Ile Leu Lys His Asp Lys Asp Tyr Asn Lys Val

41



195

200

IBPF12-538W0—E (sea) fin
205

aag ctc tat gag aat gec gtt got cge tat tet atg ctg ccg agt cag
Lys Leu Tyr Glu Asn Ala Val Ala Arg Tyr Ser Met Leu Pro Ser Gin

210
gcc aag
Ala Lys
225
<210> 143
211> 226
212> PRT
213> Artificial
220>
<223> dAG(AB)
<400> 143
Tet Val Ser Val éle Lys
Gly Thr Val Asn Gly His
20
Asn Pro ggr Glu Gly Thr
Ala 260 Leu Pro Phe Ala
Gly Asn Arg Ala Phe Thr
65 70
Lys Gin Thr Phe ggo Glu
Glu Asp GIn Gly Ile Cys
100
Asp Cys ??g Phe Tyr Asp
Asn Gly Pro Val Met Gin
130
Glu Lys Met Tyr Val Arg
145 150
Ala Leu Leu Leu Glu Gly
165
Thr Tyr Lys Ala Lys Lys
180
Asp His Arg Ile Glu lle
195
Lys Leu Tyr Glu Asn Ala
210
Ala Lys
225
210> 144
211> 678
<212> DNA
Q213> Artificial
<2200
<223> dAG(AC)
220>
221> (DS
<222> (1)..(678)
223>
<400> 144
atg gtg agt gtg att aaa
?et Val Ser Val éle Lys
ggc act gta aac ggg cat
Gly Thr Val égn Gly His
aat cct tac gag gga acg
Asn Pro ggr Glu Gly Thr
gca cct ctg coct tte got
Ala Pro Leu Pro Phe Ala

215

Glu Met
Phe Val

25
Ile Leu
40

Asp Ile

Pro
Asn
Gln
Tyr
55

Lys
Gly
Thr

Ile

Pro
His
Thr
105
Phe
Thr
Val

His

Tyr
Tyr
Ala
Arg
120
Lys
Gly
Gly

Val

Lys
135
Asp

Gly

Arg
185
Lys His
200

Ala Arg

Asp
lLeu

Val
215

cca
Pro

gag atg
Glu Met

ttc gtg
Phe Val
25

att tta
Ile Leu
40

tac gat atc
Tyr Asp lle

aat
Asn

cag
Gin

Lys
Ile
Asp
Leu
Ala
Trp
90

Ser
Asp
Leu
Leu
Tyr
170
Leu

Asp
Tyr

Ile
Glu
Leu
Thr
Asp
Glu
Asn
Gly
Lys
Lys
155
Arg
Pro
Lys

Ser

aag atc

Lys
10

att
[le

gac
Asp

ttg
Leu

ctg
Leu

aca
Thr

220

Lys
Gly
Asn
Thr
lle
Arg
Ile
Val
Trp
140
Gly
Cys
Asp
Asp

Met
220

aag
Lys

a gga

Gly

aac
Asn

aca
Thr

Leu
Glu
Val
Val
Gin
Ser
Ser
Asn
125
Glu
Asp
Asp
Ala
Tyr

205
Leu

ctg
Leu

gaa
Glu

gte
Val
45

gtg
Val

42

Cys
Gly
Thr
Phe
Asp
Met
Met
110
Phe
Pro
Val
Phe
His
190

Asn

Pro

tgt
Cys

gga
Gly
30

act
Thr

tte
Phe

Met
15

Lys
Glu
GIn
Tyr
Thr
95

Arg
Pro
Ser
Asn
Lys
175
Lys
Lys

Ser

aaa

cag
Gln

Arg
Gly
Gly
Tyr
Phe
80

Tyr
Gly
Pro
Thr
Met
160
Thr
Val
Val

Gln

672

678

48

96

144

192



gge
Gly
65

aag
Lys

gaa
Glu

gac
Asp

aat
Asn

gag
Glu
145
get
Ala

act
Thr

gac
Asp

aag
Lys

g6e
Ala
225

50
aac
Asn

cag
Gin

gac
Asp

tgt
Cys

get
Gly
130
aaa
Lys

ctg
Leu

tac
Tyr

cac
His

ctc
Leu
210
aag
Lys

210
Q211>
VAV
213>
220>
223>
<400>
Met Val Ser

1
Gly

Asn
Ala
Gly
65

Lys
Glu
Asp
Asn
Glu
145
Ala
Thr

Asp

Thr
Pro
Pro
50

Asn
Gin
Asp
Cys
Gly
130
Lys
Leu

Tyr
His

agg
Arg

act
Thr

cag
Gln

ttt
Phe
115
cog
Pro

atg
Met

ttg
Leu

aaa
Lys

cge
Arg
195
tat

gea
Ala

ttt
Phe

gec
Gly
100
tte
Phe

gtt
Val

tac
Tyr

ctt
Leu

gea
Ala
180
att
Ile

gag

tte
Phe

cct
Pro
85

att
Ile

tat
Tyr

atg
Met

gta
Val

gaa
Glu
165
aag
Lys

gag
Glu

aat

Tyr Glu Asn

145
226
PRT

Artificial
dAG (AC)

145

Val
Tyr
35

Leu
Arg
Thr
Glin
Phe
115
Pro
Met
Leu
Lys

Arg
195

Val
Asn
20

Glu
Pro
Ala

Phe

e
Gly
Gly
Phe
Phe
Pro
85

Ile
Tyr
Met
Val
Glu

165
Lys

acc
Thr
70

gag
Glu

tge
Cys

gac
Asp

cag
Gln

cgt
Arg
150
gea
Gly

aag
Lys

att
lle

gece
Ala

Lys
His
Thr
Ala
Thr
70

Glu
Cys
Asp
Gin
Arg
150
Gly

Lys

55
aag
Lys

geg
Gly

ace
Thr

att
Ie

aag
Lys
135
gat
Asp

ggt
Gly

gat
Asp

ttg
Leu

gtt

Val
215

Pro
Asn
GIn
Tyr
55

Lys
Gly
Thr
[le
Lys
135
Asp
Gly

Asp

e Glu Ile Leu

tac
Tyr

tat
Tyr

gee
Ala

cgt
Arg
120
aag
Lys

gga
Gly

gee
Gly

gtc
Val

aag
Lys
200

gct
Ala

Glu
Phe
Ile
40

Asp
Tyr
Tyr
Ala
Arg
120
Lys
Gly
Gly
Val

Lys
200

cca

|BPF12-538W0-E (sea) fin
60

geca

gat

Pro Ala Asp

cac
His

aca
Thr
105
ttt
Phe

act
Thr

gtg
Val

cat
His

cgt
Arg
185
cat
His

cge
Arg

Met
Val

25
Leu

Pro
His
Thr
105
Phe
Thr
Val
His
Arg

185
His

tgg
Trp
90

age
Ser

gat
Asp

ctt
Leu

ctg
Leu

tat
Tyr
170
ttg
Leu

gac
Asp

tat
Tyr

Trp
90

Ser
Asp
Leu
Leu
Tyr
170
Leu

Asp

75
gaa
Glu

aac
Asn

gt
Gly

aaa
Lys
aag
Lys
155
cga
Arg

cca
Pro

aaa
Lys

tect
Ser

Ile
Glu
Leu
Thr
Asp
75

Glu
Asn
Gly
Lys
Lys
155
Arg
Pro

Lys

att
Ile

aga
Arg

ata
Ile

ace
Thr

teg
Trp
140
ggt
Gly

tgt
Cys

gac
Asp

gat
Asp

atg

Met
220

Lys
Gly
Asn
Thr
60

Ile
Arg
Ie
Thr
Trp
140
Gly
Cys
Asp

Asp

cag
Gin

age
Ser

age
Ser

aac
Asn
125

gag
Glu

gat
Asp

gat
Asp

tat
Tyr
tac
Tyr
205

ctg
Leu

Leu
Glu
Val
45

Val
Gin
Ser
Ser
Asn
125
Glu
Asp
Asp
Tyr

Tyr
205

43

gac
Asp

atg
Met

atg
Met
110
ttt
Phe

cca
Pro

gtt
Val

tte
Phe

cac
His
190
aac
Asn

ceg
Pro

Cys
Gly
30

Thr
Phe
Asp
Met
Met
110
Phe
Pro
Val
Phe
His
190
Asn

tat
Tyr

act
Thr
95

cgt
Arg

cct
Pro

tce
Ser

aac
Asn

aaa
Lys
175

ttt
Phe

aag
Lys

agt
Ser

Met
15

Lys
Glu
Gin
Tyr
Thr
95

Arg
Pro
Ser
Asn
Lys
175
Phe

Lys

ttec
Phe
80

tat
Tyr

ggce
Gly

cece
Pro

act
Thr

atg
Met
160

act
Thr

gte
Val

gtc
Val

cag
Gln

Arg
Gly
Gly
Tyr
Phe
80

Tyr
Gly
Pro
Thr
Met
160
Thr
Val

Val

240

288

336

384

432

480

528

576

624

672

678



Lys Leu Tyr Glu Asn Ala Val Ala Arg Tyr Ser Me
210 215

Ala Lys
225

210>
Q211>
212
213>
<220>
223>
220>
221>
222>
223>
<4007
atg gtg
yet Val
gga
Gly

tgt
Cys

aaa
Lys

cog
Pro

cGC
Pro
50

aac
Asn

gee
Gly

gega
Gly
65

aag
Lys

cag
Gln

gaa gat
Asp

aac
Asn

tge
Cys

aat
Asn

gga
Gly
130
aaa
Lys

gag
Glu
145
ttic
Phe

cte
Leu

tac
Tyr

act
Thr

cat
His

gaa ttg
Leu
210

210>
Q211
212>
Q213>
220>
223>
<400>
?et Val

gac

146
672
DNA
Artificial

TGuv

CDS
..

146
agt
Ser

(672)

gtt att
Val Ile
5

gec
Gly

aac
Asn
20

gag
Glu

gte
Val

tac
Tyr
35

tta
Leu

gga
Gly

tte
Phe

ttt
Phe

cca
Pro

tgt
Cys

agg
Arg

ttt
Phe

cct
Pro
85

ttt
Phe

aca
Thr

gga ggg
Gly Gly
100
tte
Phe

ttc
Phe
115
cca
Pro

tac
Tyr

att
[le

atg
Met

ttg
Leu

atc
[le

tac
Tyr

cte
Leu

aag
Lys

gaa
Glu
165
aag
Lys

aaa
Lys

acg
Thr
180
cte
Leu

cgt
Arg
195
cgec gag cac
Arg Glu His

ctg
Leu

147
224
PRT
Artificial

TGuv
147
Ser Val éle

Gly

cac
His

gac
Asp

gca
Ala

acc
Thr
70

gaa
Glu

gct
Ala

gac
Asp

caa
GIn

gea
150
gega
Gly

aaa
Lys

ace
Thr

geca
Ala

Gly

a aaa

Lys

tce
Ser

caa
Glin

ttt
Phe
55

aaa
Lys

gge
Gly

tca
Ser

gte
Val

aga
Arg
135
gag
Glu

geg
Gly

gat
Asp

age
Ser

gtt

Val
215

Lys

gac
Asp

ttec
Phe

act
Thr
40

gac
Asp

tat
Tyr

tac
Tyr

tca
Ser

aaa
Lys
120
aag
Lys

Gly

gega
Gly

gte
Val

cac
His
200
gcg
Ala

Asp

atg
Met

aag
Lys
25

gteg
Val

atc
Ile

cecg
Pro

tca
Ser

age
Ser
105
tat
Tyr

aca
Thr

a acg

Thr

act
Thr

cag
Gin
185
ctt
Leu

cgt
Arg

Met

IBPF12-538W0~E (sea) fin

ata
[le
10

att
Ile

aag
Lys

ttg
lLeu

gca
Ala

tgg
Trp
90

tcg
Ser

cat
His

atc
Ile

ctg
Leu

cat
His
170
atg
Met

gat
Asp

aac
Asn

220

atg
Met

ttg
Leu

aaa
Lys

ggt
Gly

gag
Glu

gac
Asp

ctg
Leu

cgt
Arg

gtt
Val
45

tca
Ser

tca gce
Ala
60
att

[le

cce
Pro

aga
Arg

gce
Ala

atc
[le

agt
Ser

¢ gta
Val

aac
Asn
125
caa
Gin

¢ tgg
Trp
140
get
Gly

gat
Asp
155
aaa
Lys

tge

cac
Cys Hi

His

cca
Pro

gac
Asp

age
Ser

tgc
Cys
205
ctg
Leu

aag
Lys

gaa
Glu

tca
Ser

agt
Ser
220

Met Lys Leu

44

cat
His

gEC

30
act
Thr

atg
Met

gac
Asp

ttg
Leu

gtc
Val
110
tte
Phe

ceca
Pro

gat
Asp

gtc
Val

cac
His
190
aac
Asn

cct
Pro

His

gte
Val
15

aaa
Lys

gaa
Glu

tgt
Cys

att
Ile

aca
Thr
95

cgt
Arg

cct
Pro

tece
Ser

acg
Thr

cta
Leu
175
tte
Phe

aac
Asn

tce
Ser

Val

t Leu Pro Ser Gin

gee
Gly

gga
Gly

tat
Tyr

ttc
Phe
80

ttt
Phe

gec
Gly

tce
Ser

aca
Thr

atg
Met
160
acc
Thr

att
[le

gtg
Val

cgt
Arg

Glu

48

96

144

192

240

288

336

384

432

480

528

576

624

672



Gly
Lys
Gly
Gly
65

Lys
Glu
Asn
Asn
Glu
145
Phe
Thr
Asp

Glu

Cys
Pro
Pro
50

Asn
Gln
Asp
Cys
Gly
130
Lys
Leu
Tyr
His

Leu
210

210>
Q11>
212>
213>
<2205
<223>
<220>
221>
222>
<2235
<400>

atg
Met
1

ggec
Gly

aag
Lys

aac

gag
Glu
145

gtg
Val

age
Ser

cCe
Pro

cCo
Pro
50

aac
Asn

cag
Gln

gac
Asp

G acc

Thr

gge
Gly
130
aag

Val
Tyr
35

Leu
Arg
Thr
Gly
Phe
115
Pro
Leu
Lys
Lys
Arg

195
Arg

148
687
DNA

Asn
Glu
Pro
Cys
Phe
Gly
100
Phe
[le
Tyr
Leu
Thr
180
Leu

Glu

Gly
Gly
Phe
Phe
Pro
85

Phe
Tyr
Met
[le
Glu
165
Lys
Leu

His

Artificial

Momi ji

GDS

m..

148
age
Ser

gtg
Val

aag
Lys
35

ctg
Leu

agg
Arg

tce
Ser

g£ge
Gly

ttc
Phe
115
cce
Pro

atg

(687)

gtg atc

Val

aac
Asn
20

gag
Glu

6Co
Pro

gtg
Val

tte
Phe

gec
Gly
100
tac
Tyr

gig
Val

tac

Iie
5

ggc
Gly

gec
Gly

tte
Phe

ttc
Phe

cCeC
Pro
85

atc
[le

aac
Asn

His
Asp
Ala
Thr
70

Glu
Ala
Asp
Gin
Gly
150
Gly
Lys
Thr

Ala

aag
Lys

cac
His

acc
Thr

gce
Ala

gce
Ala
70

gag
Glu

tge
Cys

aag
Lys

atg cag

Met

gco

Lys Met Tyr Ala

Gln

agg

Ser
Gin
Phe
5h

Lys
Gly
Ser
Val
Arg
135
Glu
Gly
Asp
Ser

Val
215

gac
Asp

gac
Asp

cag
Gin

tac

aag

gtg
Val

aag
Lys
135
gac

Phe

Thr
40
Asp

Tyr
Tyr
Ser
Lys
120
Lys
Gly
Gly
Val
His
200
Ala

gag
Glu

ttc
Phe

ace
Thr
40

gac
Asp

tac
Tyr

¢ tac

Tyr

¢ gce

Ala

agg
Arg
120
aag
Lys

gec

Arg Asp Gly

150

Lys |

Val

Pro
Ser

Ser
105
Tyr

Thr
Thr
Thr

Gln
185
Leu

Arg

atg
Met

gtg
Val
25

atc
Ile

ate
Ile

cce
Pro

tce
Ser

agg
Arg
105
ttc
Phe

ace
Thr

gtg
Val

Lys
Leu
Ala

Trp
90
Ser

His
[le
Leu

His
170
Met

Asp

Asn

aag
Lys
10

atc
[le

gag
Glu

ctg
Leu

aag
Lys

tgg
Trp
90

aac
Asn

tac
Tyr

cag
Glin

ctg
Leu

uBPF12 538WO0-E (sea) fin

Glu Gly Asp géy Lys
Leu Arg Val
45

Ser
Glu
75

Glu
His
Gly
Gly
Lys
155
Lys
Pro
Lys

Ser

gtg
Val

gac
Asp

ctg
Leu

ace
Thr

gac
Asp
75

gag
Glu

gac
Asp

gec
Gly

aag
Lys

ace
Thr
155

Ala
60
Ile

Arg
Ile
Val

Trp
140
Gly

Cys
Asp
Glu

Ser
220

aac
Asn

ggce
Gly

aag
Lys

acc
Thr
60

atc
Ile

agg
Arg

atc
Ile

gig
Val

teg
Trp
140
ggec
Gly

Ser
Pro
Ala
Ser

Asn
125
Glin

Asp
His
Ser

Cys
205
Leu

ctg
Leu

ctg
Leu

gtg
Val
45

gce
Ala

cCe
Pro

age
Ser

act
Thr

aac
Asn
125
gag
Glu

gac
Asp

45

Thr
Met
Asp
Leu

Val
110
Phe

Pro
Asp
Val

His
190
Asn

Pro

cgec
Arg

ggc
Gly
30

gtg
Val

tte
Phe

aac
Asn

atg
Met

atg
Met
110
ttc
Phe

cag
Gln

atc
[le

Glu
Cys
[le

Thr
95
Arg

Pro
Ser
Thr

Leu
175
Phe

Asn

Ser

atg
Met
15

tece
Ser

aag
Lys

cac
His

tac
Tyr

ate
He
95

gac
Asp

cee
Pro

tce
Ser

aac
Asn

Gly
Gly
Tyr
Phe
80

Phe
Gly
Ser
Thr
Met
160
Thr
Ile
Val

Arg

gec

tac
Tyr

ttc
Phe
80

ttc
Phe

gge
Gly

cce
Pro

acc
Thr

atg
Met
160

483

96

144

192

240

288

336

384

432

480



gee
Ala

acc
Thr

atc
[le

gte
Val

gag
Glu
225

ctg ctg
Leu Leu

tac aag
Tyr Lys

gac cac
Asp His

195
acc ctg
Thr Leu
210
aag ca
Lys Gin

<2107 149
211> 229
212> PRT

213>

<2207

<223>

<400> 149
Met Val Ser Val

1
Gly

Lys
Gly
Gly
65

Glu

Glu

Val

Glu
225

Ser Val

Pro Lys
35

Pro Leu

50
Asn Arg

GIn Ser
Asp Gly

Thr Phe
115

Gly Pro

130

Lys Met

Leu Leu
Tyr Lys

Asp His
195

Thr Leu

210

Lys Gin

<210> 150
211> 696
<212> DNA

213>

<220>

<2237

<220>
<221> CDS

<222>

223>
<400> 150
atg gce ctg age aag cac ggec ctg acc aag aac atg acc acc aag tac

1

ctg
Leu

gee
Ala
180
tgc
Cys

ttc
Phe

g cag

Gin

Momi ji

Asn
20

Glu
Pro
Val
Phe
Gly
100
Tyr
Val
Tyr
Leu
Ala
180
Cys
Phe

Gln

01

aag
Lys
165
aag
Lys

atc
[le
Glu

cag
Gln

Artificial

Ile
Gly
Gly
Phe
Phe
Pro
Ile
Asn
Met
Ala
it
Lys
[ie
Glu
Gln

Artificial
GOR3.

(1).. (696)

gec
Gly

gag
Glu
Glu

cac
His

Lys
His
Thr
Ala
Ala
Glu
Cys
Lys
Gln
Arg
150
Gly
Glu
Glu

His

ggeo
Gly

aag
Lys

atc
Ile

gG6C

Ala
215

Asp
Asp
Gin
Tyr
b5

Lys
Gly
Ile
Val
Lys
135
Asp
Gly
Lys

Ile

ggec
Gly

gge
Gly

ctg
Leu
200

gtg
Val

Glu
Phe
Thr
40

Asp
Tyr
Tyr
Ala
Arg
120
Lys
Gly
Gly
Gly

Leu
200

cac
His
gtc
Val
185
age
Ser

gce
Ala

Met
Val
Ie
Ile
Pro
Ser
Arg
105
Phe
Thr
Val
His
Val

185
Ser

IBPF12-538W0-E (sea) fin

tac
Tyr
170
aag
Lys

cac
His

agg
Arg

Lys
Trp
90

Asn
Tyr
Gin
Leu
Tyr
170
Lys

His

agg tgc
Arg Cys

ctg cce
Leu Pro

agg aac
Arg Asn

tce

ggc
Ser Gly
220

Val Asn
Asp Gly
Leu Lys
Thr Thr
Asp lle
75
Glu Arg
Asp lle
Gly Val
Lys Trp
140
Thr Gly
155
Arg Cys
Leu Pro

Arg Asn

Ala Val Ala Arg Ser Gly

215

220

gac
Asp

gge
Gly

gac
Asp
205

ctg
Leu

Leu
Leu
Val
Ala
Pro
Ser
Thr
Asn
125
Glu
Asp
Asp
Gly
Asp

205
Leu

46

tte
Phe

tac
Tyr
190
tac
Tyr

caa
Gin

Arg
Gly
Vali
Phe
Asn
Met
Met
110
Phe
Gin
Ile
Phe
Tyr
190
Tyr
GIn

agg
Arg
175
cac
His

aac
Asn

gac
Asp

Met
15

Ser
Lys
His
Tyr
[le
95

Asp
Pro
Ser
Asn
Arg
175
His
Asn

Asp

acc
Thr

tte
Phe

aac
Asn

aag
Lys

Glu
Gly
Gly
Tyr
Phe
80

Phe
Gly
Pro
Thr
Met
160
Thr
Phe

Asn

Lys

Met Ala Leu Ser %ys His Gly Leu Thr %%s Asn Met Thr Thr %gs Tyr

528

576

624

672

687

48



agg
Arg
gege
Gly
gtg
Val
gtg
Val
65

gte
Val

age
Ser

agg
Arg

gec
Gly

aac
Asn
145
atc
[le

agg
Arg

aag
Lys

gac
Asp

atc
Ile
225

atg
Met

atc
lle

gtg
Val
50

tte
Phe

gac
Asp

ttc
Phe

gtg
Val

gtg
Val
130
teg
Trp

ctg
Leu

tac
Tyr

aag
Lys

agg
Arg
210
gce
Ala

210>
211>
VAV
213>
<220>
<223>
<400>

Met
1
Arg
Gly
Val
Val
65
Val
Ser
Arg

Gly

Ala
Met
[le
Val
50

Phe
Asp
Phe
Val

Val
130

gag
Glu

gge
Gly
35

gag
Glu

gac
Asp

tac
Tyr

ctg
Leu

age
Ser
115
aac
Asn

gag
Glu

aag
Lys

agg
Arg

atg
Met
195
age
Ser

tac
Tyr

151
232
PRT

gec

20
gac
Asp

ggc
Gly

tac
Tyr

tte
Phe

tte
Phe
100
gtg
Val

tte
Phe

cce
Pro

ggec
Gly

tgc
Cys
180
cce
Pro

gac
Asp

agg
Arg

tegc
Cys

cCe
Pro

Gly

gEGC
Gly

aag
Lys
85

gag
Glu

gag
Glu

cce
Pro

age
Ser

gac
Asp
165
cag
Gin

Glu

gce
Ala

age
Ser

Artificial

COR3.

151
Leu

Glu
Gly
35

Glu
Asp
Tyr
Leu
Ser

115
Asn

01

Ser
Gly
20

Asp
Gly
Tyr
Phe
Phe
100
Val

Phe

Lys
5
Cys
Pro
Gly
Gly
Lys
85
Glu
Glu

Pro

gtg
Val

ttec
Phe

cce
Pro

aac
Asn
70

aac
Asn

gac
Asp

gag
Glu

gce
Ala

tgo
Cys
150
gtg
Val

ttc
Phe

tgg
Trp

aag
Lys

acce

Thr
230

His
Val
Phe
Pro
Asn
70

Asn
Asp
Glu

Ala

gac
Asp

gag
Glu

ctg
Leu
55

agg
Arg

age
Ser

Gly

aac
Asn

gac
Asp
135
gag
Glu

ace
Thr

gac
Asp

cac
His
cac
His
215

ctg
Leu

Gly
Asp
Glu
Leu
55

Arg

Ser

Gly

gec

40
cCe
Pro

gtg
Val

tgc
Cys

¢ goc

Ala

tge
Cys
120

ggc
Gly

aag
Lys

atg
Met

ace
Thr

ttc
Phe
200
cag
Gin

cce
Pro

Leu
Gly
3
Pro
Val
Cys
Ala
Cys

120
Gly

¢ ¢ac

His
25

aag
Lys

ttc
Phe

ttc
Phe

GCC
Pro

gtg
Val
105
ttc
Phe

cce
Pro

atc
Ile

ttc
Phe

gtg
Val
185
atc
Ile

aag
Lys

Thr
His
25

Lys
Phe
Phe
Pro
Val
105
Phe

Pro

IBPF12-538W0-E (sea) fin

aag ttc
Lys Phe

cag acc
Gin Thr

agec gag
Ser Glu

acc aag
Thr Lys
75

gcc gec
Ala Gly
90

tge acce
Cys Thr

tac cac
Tyr His

gtg atg
Val Met

acc cce
Thr Pro
155
ctg ctg
Leu Leu
170
tac aag
Tyr Lys

cag cac
Gin His

tgg agg
Trp Arg

Lys Asn
10

Lys Phe
Gln Thr
Ser Glu
Thr Lys
Ala Gly
90

Cys Thr
Tyr His

Val Met

gtg
Val

age
Ser

gac
Asp
60

tac
Tyr

tac
Tyr

gece
Ala

gag
Glu

aag
Lys
140
atc
Ile

ctg
Leu

gecs
Ala

gag
Glu

ctg

Leu
220

Met
Val
Ser
Asp
60

Tyr
Tyr
Ala
Glu

Lys
140

atc
Ile

atc
Ile
45

ate
[le

cCe
Pro

acc
Thr

age
Ser
age
Ser
125
aag
Lys

ctg
Leu

aag
Lys

aag
Lys
ctg
Leu
205

gtg
Val

Thr
Ile
Ile
[le
Pro
Thr
Ser
Ser

125
Lys

a7

acc
Thr
30

gac
Asp

ctg
Leu

cag
Gin

tgg
Trp

gee
Ala
110
aag
Lys

atg
Met

aac
Asn

gac
Asp

gCC
Ala
190

ace
Thr

gag
Glu

Thr

Thr
30
Asp

Leu
Gln
Trp
Ala
110
Lys

Met

gegc
Gly

ctg
Leu

age
Ser

gac
Asp

cag
Gln
95

gac
Asp

tte
Phe

ace
Thr

gag
Glu

gec
Gly
175
gac
Asp

agg
Arg

aac
Asn

gac
Asp

tge
Cys

ace
Thr

ctg

Leu
80

agg
Arg

atc
Ile

cac
His

ace
Thr

gec

160
ggc

gce
Ala

Tyr
Asp
Cys
Thr
Leu
80

Arg
Ile
His
Thr

96

144

192

240

288

336

384

432

480

528

576

624

672

696



Asn
145
Ile
Arg
Lys
Asp

Ile
225

Trp
Leu
Tyr
Lys
Arg

210
Ala

<210>
<2115
212>
213>
<220>
{223>
<2207
<2217
<222>
<223>
<400>

atg
Met
1

cge
Arg

gec
Gly

acc
Thr

tte
Phe
65

gac
Asp

atg
Met

ctg
Leu

ttc
Phe

gce
Ala
145
acc
Thr

ttc
Phe

tac
Tyr

ace
Thr

ctg
Leu

860
Ala

atg
Met

gag
Glu

aag
Lys
50

cag
Gln

tac
Tyr

aac
Asn

Gln

coe
Pro
130
tce
Ser

cac
His

aag
Lys

tac
Tyr

atc
Ie
210
tag

Glu Pro Ser
Lys Gly Asp
165

Arg Cys Gin
180

Met Pro Glu

195

Ser Asp Ala

Tyr Arg Ser

152
678
DNA
Artificial

DsRed2

CDS
(1).. (678)

152
tce
Ser

tce
Ser

gag
Glu
5

acc
Thr

gag
Glu

gec
Gly
20

cEC
Arg

cGo
Pro

gge
Gly
35

gge
Gly

cee
Pro

gee
Gly

tece
Ser

tac
Tyr

gegc
Gly

aag
Lys

aag
Lys

ctg
Leu
85

gac
Asp

ttc
Phe

gag
Glu
100
gec
Gly

gac
Asp
115
tcc
Ser

tge
Cys

gac
Asp

ggc
Gly

acc
Thr

gag
Glu

cge
Arg

aag
Lys

gece
Ala

ctg
Leu
165
tac
Tyr

tct
Ser

atc
Ile
180
gac
Asp

gtg
Val
195
gtg gag
Val Glu

geC
Ala

cag
GIn

Cys
150
Val

Phe
Trp
Lys

Thr
230

aac
Asn

gtg
Val

tac
Tyr

ctg
Leu

aag
Lys
70

tco
Ser

gec
Gly

Glu
Thr
Asp
His
His

215
Leu

Lys
Met
Thr
Phe
200
Gin

Pro

gtc ate

Val

aac
Asn

gag
Glu

cce
Pro
)

gtg
Vali

ttc
Phe

Gly

ttec ate

Phe

cce
Pro

ctg
Leu
150
aag
Lys

atg
Met

aag
Lys

tac
Tyr

[le

gtg
Val
135
tac
Tyr

ctg
Leu

gce
Ala

ctg
Leu

gag
Glu
215

[le

Gly

ggce
Gly
40

tte
Phe

tac
Tyr

cce
Pro

c gtg

Val

tac
Tyr
120
atg
Met

ccC
Pro

aag
Lys

aag
Lys

gac
Asp
200
cgec
Arg

Ile
Phe
Val
185
Ile
Lys

ace
Thr

C cac

His
25

cac
His

gce
Ala

gtg
Val

gag
Glu

gcg
Ala
105
aag
Lys

cag
Gin

cge
Arg

gac
Asp

aag
Lys
185
atc
[le

ace
Thr

[BPF12-538W0-E (sea) fin
e

Thr Pro
155

Leu Leu

170

Tyr Lys

Gln His
Trp Arg

gag ttc
Glu Phe
10

gag
Glu

tte
Phe

aac
Asn

ace
Thr

teg
Trp

gac
Asp

cac
His
75

tte
Phe

aag
Lys

gge
Gly
90

ace
Thr

gtg
Val

gtg
Val

aag
Lys

aag
Lys

aag
Lys

gac
Asp

gec

155

gec
Gly

gec

170
cCG
Pro

gte
Val

tce
Ser

ace
Thr

gag

g8c
Glu Gly

Ite Leu

Leu Lys
Ala

Glu

Lys

Leu
205
Leu Val

220

atg
Met

cgc
Arg

atc
Ile

gag
Glu

gte
Val

aag
Lys
45

ctg
Leu

atc
[le
60

cce
Pro

gce
Ala

aag
Lys

teg
Trp

acc cag
Thr Gin
ttc
Phe

ate
[le
125
atg
Met

acce
Thr
140
gtg
Val

ctg
Leu

tac
Tyr

cac
His

ctg
Leu

cag
Gln

cac
His

aac
Asn
205
cgec cac
Arg His
220

48

Asn Glu Gly
160
Asp Gly Gly
175
Ala Asp Ala
190
Thr Arg Glu

Glu Asn Ala

ttc
Phe

gtg
Val

aag
Lys
15

gag ggc
Glu Gly
30

ctg
Leu

gag
Glu

gtg
Val

aag
Lys

tece
Ser

cce
Pro

cag
Gln

atec
Ie

gac GCC

Asp

gag
Glu

cge
Arg
95

tce
Ser

gac
Asp
110
ggc
Gly

gtg
Val

tgg
Trp

gec
Gly

aag
Lys

gag
Glu
160
gag
Glu

gge
Gly

ctg
Leu

gte
Val
175
gec
Gly

tac
Tyr

cce
Pro
190
gag gac
Glu Asp

tac
Tyr

cac ctg ttc
His Leu Phe

43

96

144

192

240

288

336

384

432

480

528

576

624

672

678



Val
Asn Gly

Glu Gly

40
Pro Phe
55
Val

Ile

Tyr
Phe Pro
Gly Val
[le
Val

135
Tyr

Tyr
120
Met

Pro
Leu Lys
Ala Lys
Asp

200
Arg

Leu
Glu
215

IBPF12-538W0-E (sea) fin

Thr ?6u Phe Met Arg Phe
[le

His Glu Phe Glu Glu
25 30
His Asn Thr Val Lys Leu
45
Ala Ile Leu
60
Val His Pro Ala
75
Glu Gly Phe Lys
90
Ata Thr Val Thr
105
Lys Val Phe
Gin Thr
140

y Val
5
Gly Gly His
170

Pro Val
Thr
Glu

Trp Asp Ser
Asp
Trp Glu

Gln Asp
110
[le

Gly
125
Met Gly

Lys

Lys

Lys Lys

Arg Asp ?é Leu Lys
Gl Tyr Leu
GIn Leu

His Asn

205
Gly Arg His
220

Asp
Pro
190
Glu

His

Lys
185
[le

Thr

Ser

Artificially synthesized primer sequence

gottccagge goactaccge getgagegeg gggacttggt tgoottttce

att gta
Ile Val

att tat
Ile Tyr

225
<210> 153
Q11> 225
<212> PRY
213> Artificial
220>
<223> DsRed2
<400> 153
?et Ala Ser Ser glu Asn
Arg Met Glu géy Thr Val
Gly Glu géy Arg Pro Tyr
Thr %%s Gly Gly Pro Leu
Phe GIn Tyr Gly Ser Lys
65 70
Asp Tyr Lys Lys %gu Ser
Met Asn Phe Glu Asp Gly
100
Leu Gln ¢?g Gly Cys Phe
Phe Pro Ser Asp Gly Pro
130
Ala Ser Thr Glu Arg leu
145 150
Thr His Lys Ala Leu Lys
165
Phe Lys Ser Ile Tyr Met
180
Tyr Tyr Ygé Asp Ala Lys
Thr Ile Val Glu Gin Tyr
210
Leu
225
<210> 154
Q211> 49
<212> DNA
Q13> Artificial
<220>
223>
<400> 154
210> 155
Q211> 372
<212> DNA
213> Artificial
220>
223> Artificially synthesized
220>
221> GDS
222> 1)..@72)
223>
<400> 155
aat gca tcc aac ttg aaa
?sn Ala Ser Asn %eu Lys
gtg act gga ggg gag gaa
Val Thr Gly géy Glu Glu

gat gac atc cag att cga
Asp Asp lle GiIn lle Arg

ttt tat
Phe Tyr

polynuclieotide sequence

aga atg gac agg aca got
Arg ¥8t Asp Arg Thr Ala
ctt ctt tgt gac aaa gtt
Leu Leu Cys Asp Lys Val
25 30
gaa gag gaa gaa aat ggt
Glu Glu Glu Glu Asn Gly

49

Lys Val
15

Gly Glu
Lys Val
Pro Gin
Ile
Arg Val
95
Ser

Val

Pro

Ser
Asn
Glu
Glu

160
Glu

Trp
Gly

Val
175
Gly Tyr
Asp Tyr

Leu Phe

gga tgt
Gly Cys
15

cag aaa
Gin Lys

gga gic
Gly Val

49

48

96



tegg gaa
Trp Glu
50
att
Ie

gGCC

gce
Ala

gaa
Glu

gaa gtg
Val

210>
Q211
212>
213>
220>
223>
<400>
?sn Ala

Val Thr
Asp Asp
Trp Glu

50
Ala Tle

65
Pro Ala

Ser Glu
Glu Val

210>
Q21
212>
Q213
<220>
223>
<220>
Q221>
222>
223>
<4007
act gce
¥hr Ala
cte
Leu

ggt
Gly

att
Ile

gac
Asp

ttt
Phe

tcg
Ser
50

cCe
Pro

cct
Pro
65

cag ctg

35

gega
Gly

ttt
Phe

gea
Gly

ttc
Phe

gtc
Val

tet
Ser

aaa
Lys

ttt
Phe
85

cct
Pro

gtg
Val

cca
Pro

aaa
Lys
100
cag agg aaa
Gin Arg Lys
115
156
123
PRT
Artificial
Artificially
156
Ser Asn %eu
Gly Gly
20
[le GIn
35
Gly Phe
Val Phe

Ser Val

Glu
[le
Gly
Lys

Phe

85

Pro Lys Pro
100

Gin Arg Lys

115

157
393
DNA
Artificial

Artificially

CDS
(1).. (393)

157

gag ctc
Glu Leu %ys
ggg gat
Gly Asp

20

gag gtg
Glu Val
35

caa gect
Gin Ala

Glu

tat
Tyr

gat
Asp

tac gca
Tyr Ala

gac
Asp

cgg cgg cot

aag atc

gag atc

40
tece
Ser

ttt
Phe
55

cca
Pro

gat
Asp

act
Thr
70

gte
Val

tte
Phe

aag
Lys

ctt
Leu

cag
Gln

tac
Tyr

cte
Leu

cgt
Arg

cag
Gin

aag
Lys
120

synthesized
Lys Ile Val
Glu Ile
Phe
Phe

55
Pro

Tyr

Tyr
40
Ser

Arg
Asp
Thr
70

Val

Phe

Lys

GIn Leu

Leu Tyr

Gin Lys

120

Arg

synthesized

tec
Cys

cga
Iie Arg
tte
Phe

cta
Leu

ttc
Phe

acg
Thr

gga
Gly
40

cga
Arg

gtg

cac
Val

His
55

age
Ser

cce
Pro
70

tce

ctg
Leu

gac Cgg

IBPF12-538W0-E (sea) fin
45

gat
Asp

cce
Pro

aca
Thr

tat
Tyr

aaa
Lys

gat
Asp
75

aaa
Lys

Cgg
Arg

agg
Arg
90

cct gaa
Pro Glu

tat
Tyr
105
ggc
Gly

tcg aga
Ser Arg

polypeptide

Arg Met Asp
10

Leu

Glu

Thr

Cys
Glu

Leu
25
Glu
Pro Asp
Asp
75
Arg Arg Lys
90
Pro

Tyr Lys

Tyr Glu

105
Gly

Ser Arg

gtt
Val
60

att
[le

tet
Ser

cat aga
His Arg

aat att
Asn Ile

gac tig
Asp Leu

ate
Ite

aaa gat
Lys Asp

110
taa

sequence
Arg Thr Ala
Val

Gly

Asp Lys
Glu Asn
Arg
Ile Asn Ile
Ser Asp Leu

[le Lys
110

polynucleotide sequence

gtg aac cga
Val Asn Arg
10
ctg tgt
Leu Cys
25
cca gge
Pro Gly

gac
Asp

tgg
Trp

caa gtg
Gin Val

gce
Ala

cct
Pro
75

agt

cag got
Gin Ala

gag ctc

aac tct
Asn Ser

gge
Gly

aag gtg
Lys Val

cag
Gin
30
gag gcc cga
Glu Ala Arg
45
att gtg
Ile Val
60
gtg cgt gte
Val Arg Val

ttc
Phe

gag cc¢ atg

50

caa
Gin

aca
Thr

gaa
Glu
95

aaa
Lys

Gly
Gln
Gly
Gln
Thr
Glu

95
Lys

age
Ser
15

aaa
Lys

gge
Gly

Cgg
Arg

tce
Ser

gaa

ttt
Phe

aaa

Cys
Lys
Val
Phe
Lys
80

Thr

Glu

tegc
Cys

gag
Glu

tece
Ser

acc
Thr

atg
Met
80

tte

192

240

288

336

372

48

96

144

192

240

288



IBPF12-538W0-E (sea) fin

GIn Leu Arg Arg ggo Ser Asp Arg Glu Sgu Ser Glu Pro Met géu
cag tac ctg cca gat aca gac gat cgt cac cgg att gag gag aaa
GIn Tyr Leu Pro Asp Thr Asp Asp Arg His Arg Ile Glu Glu Lys
100 105 110
aaa agg aca tat gag acc ttc aag agc atc atg aag aag agt cct
Lys Arg Thr Tyr Glu Thr Phe Lys Ser Ile Met Lys Lys Ser Pro
115 120 125
agc gga taa
Ser Gly
130
<210> 158
Q211> 130
212> PRT
213> Artificial
<220>
<223> Artificially synthesized polypeptide sequence
<400> 158
Ihr Ala Glu Leu %ys Ile Cys Arg Val ?Sn Arg Asn Ser Gly ?gr
Leu Gly Gly Asp Glu Ile Phe Leu Leu Cys Asp Lys Val Gln Lys
20 25 30
Asp Ile Glu Val Tyr Phe Thr Gly Pro Gly Trp Glu Ala Arg Gly
35 40 45
Phe Ser Gln Ala Asp Val His Arg GiIn Val Ala Ile Val Phe Arg
50 55 60
Pro Pro Tyr Ala Asp Pro Ser Leu GIn Ala Pro Val Arg Val Ser
65 70 75
Gin Leu Arg Arg ggo Ser Asp Arg Gilu ggu Ser Glu Pro Met géu
Gin Tyr Leu Pro Asp Thr Asp Asp Arg His Arg lle Glu Glu Lys
100 105 110
Lys Arg Thr Tyr Glu Thr Phe Lys Ser Ile Met Lys Lys Ser Pro
115 120 125
Ser Gly
130
<210> 159
211> M
<212> DNA
213> Artificial
<2200
223> Artificially synthesized primer sequence
<400> 159
acattttcag acctattgaa actacttcct gaaaacaacg t
210> 160
Q211> 42
<212> DNA
Q213> Artificial
220>
223> Artificially synthesized primer sequence
<400> 160
cttgtggtag ttggagctea cggcgtagge aagagtgect tg
<210> 161
Q11> 243
<212> DNA
213> Artificial
<2207
2%%8; Artificially synthesized polynucleotide sequence
221> (CDS
222> (1)..(243)
223>
<400> 161

Phe

cgt
Arg

ttc
Phe

Cys
Glu
Ser
Thr
Met
Phe
Arg
Phe

cct tct aag aca agc aac act atc gect gtt tic ttg ccg aac aag caa

51

336

384

393

41

42

48



?ro Ser

aga
Arg

aca
Thr

atg
Met

aaa
Lys

ttc aga
Phe Arg
50

act
Thr

aat
Asn
65

ctg
Leu

210>
211>
Q212>
213
<220>
{223>
<4007
?ro Ser

Arg Thr
Met Lys
Phe Arg

50
Asn Thr
65

Leu

210>
Q21>
Q212>
213>
220>
223>
<220>
221>
222>
223>
<4005
ggg cag
?Iy Gln

210>
Q211>
<212>
213>
<220>
<223>
<400>

IBPF12-538W0-E (sea) fin

Gln

ctt
Leu

gtg
Val

teg
Trp

ttc

Phe
80

Gln
Leu
Val
Trp

Phe
80

Lys Thr ger Asn Thr Ile Ala ¥8I Phe Leu Pro Asn %gs
gtg gtc aat gtg cga aat gga atg age ttg cat gac tgc
Val Val Asn Val Arg Asn Gly Met Ser Leu His Asp Cys
20 25 30
gca ctc aag gtg agg gge ctg caa cca gag tge tgt gea
Ala Leu Lys Val Arg Gly Leu Gin Pro Glu Cys Cys Afa
35 40 45
ctt ctc cac gaa cac aaa ggt aaa aaa gca cge tta gat
Leu Leu His Glu gés Lys Gly Lys Lys ééa Arg Leu Asp
gat got geg tet ttg att gga gaa gaa ctit caa gta gat
Asp Ala Ala Ser Leu Ile Gly Glu Glu Leu Gin Val Asp
70 75
162
81
PRT
Artificial
?ggificially synthesized polypeptide sequence
Lys Thr ger Asn Thr Ile Ala ¥81 Phe Leu Pro Asn %gs
Val Val Asn Val Arg Asn Gly Met Ser Leu His Asp Cys
20 25 30
Ala Leu Lys Val Arg Gly Leu Gln Pro Glu Cys Cys Ala
35 40 45
Leu Leu His Glu gés Lys Gly Lys Lys ééa Arg Leu Asp
Asp Ala Ala Ser Leu Ile Gly Glu Glu Leu GIn Val Asp
70 75
163
48
DNA
Artificial
Artificially synthesized polynucleotide sequence
(O
(1)..(48)
163
gtg gga cgg cag ctc goc atc atc ggg gac gac atc aac cga
Val Gly Arg GIn Leu Ata Ile 1le Gly Asp Asp Ile Asn Arg
5 10 15
164
16
PRT
Artificial
Agiificial|y synthesized polypeptide sequence
1

?Iy Gln Val Gly érg Gin Leu Ala

<2107
Q11>
<2127
213>
<220>

165

63

DNA
Artificial

Ile Ile Gly Asp Asp Ile Asn Arg
10 15

52

96

144

192

240

243

48



<223>
220>
221>
222>
223>
<4007
cag gat gcg tcc acc
Gin Asp Ala Ser ghr
1

Artificially
¢DS

(1).. (63)
165

gac gaa ctg gac agt
Asp Glu Leu Agp Ser
2

210>
211
212>
213>
220>
223>
<400>
Gln Asp Ala Ser ghr
i

166
21
PRT

Artificial
Artificially

166

Asp Glu Leu Asp Ser
20

<2102
Q211>
212>
Q213
{2207
223>
220>
221>
222>
223>
<400>
atg geg teg
Met Ala Ser Leu

1

gecg
Ala

gecg
Ala

ageo
Ser

gcg
Ala
65

gag
Glu

atc
Ile

tcg
Ser

cca
Pro

gga
Gly
145
aac
Asn

cge
Arg

gaa
Glu

Cgg
Arg
50

cac
His

gaa
Glu

tac
Tyr

ggt
Gly

gat
Asp
130
get
Ala

cct
Pro

167
1449
DNA

Artificial

Artificially

CDS
m..

167

gag
Glu

gce
Ala
35

gtg
Val

tac
Tyr

ttg
Leu

att
Ile

ggt
Gly
115
gtc
Val

act
Thr

gga
Gly

(1449)

cte

att
[ie
20

gag
Glu

gce
Ala

cge
Arg

aca
Thr

aaa
Lys
100
agt
Ser

cot
Pro

aac
Asn

cct

acc
Thr
5

cge
Arg

got
Ala

g06
Ala

gat
Asp

atg
Met
85

gag
Glu

ggt
Gly

aga
Arg

ttc
Phe

atg

{BPF12-538W0-E (sea) fin
synthesized polynucleotide sequence

aag aag ctg agc gag tgt ctc aag cge atec ggg
Lys Lys Leu Ser $6u Cys Leu Lys Arg %ée Gly

synthesized

Lys Lys Leu

synthesized

gtg
Val

Cgc
Arg

gcg
Ala

ctg
Leu

gag
Glu
70

gco
Ala

aaa
Lys

ggt
Gly

act
Thr

age
Ser
150
gtg

Pro Met Val

aag
Lys

tte
Phe

gcg
Ala

tte
Phe
55

gac
Asp

atg
Met

acc
Thr

tca
Ser

cca
Pro
135
ctg
Leu

age
Ser

g6C
Ala

age
Ser

get
Gly
40

cCe
Pro

ggg
Gly

tco
Ser

ggt
Gly

gga
Gly
120
gtg
Val

ctg
Leu

gtg
Val

polypeptide sequence

Ser Glu Cys Leu Lys Arg }ée Gly

10

polynucleotide sequence

tac
Tyr

tte
Phe
25

cog
Pro

gcg
Ala

gac
Asp

tac
Tyr

aat
Asn
105

gga
Gly

ggc
Gly

aag
Lys

atc

ctt
Leu
10

tegc
Cys

gga
Gly

ctg
Leu

ttg
Leu

gtg
Val
90

tce
Ser

gega
Gly

aaa
Lys

cag
Gin

aag

ctg
Leu

tgc
Cys

cece
Pro

cgg
Arg

gtt
Val
75

aag
Lys

gct
Ala

tcg
Ser

ttc
Phe

gct
Ala

155
cce

gge
Gly

age
Ser

tge
Cys

cct
Pro
60

gce
Ala

gat
Asp

gac
Asp

ace
Thr

cag
GIn
140
gea
Gly

gag

aag
Lys

cCe
Pro

gag
Glu
45

ggce
Gly

ttt
Phe

gac
Asp

gec
Gly

caa
Gln
125
ttc
Phe

gac
Asp

atg

gag
Glu

gag
Glu
30

cgg
Arg

ggec
Gly

tee
Ser

atc
Ile

gec
Gly
110
gga
Gly

cca
Pro

gtg
Val

gac
Asp
15

cct
Pro

ctg
Leu

tte
Phe

agt
Ser

tte

gea

aag atc
Ite Lys Pro Glu Met Lys

53

gcg
Ala

Glu

ctg
Leu

cag
Gln

gac
Asp
80

cga
Arg

gega
Gly

a tcec

Ser

a age

Ser

gag
Glu
160
aag
Lys

48

63

48

96

144

192

240

288

336

384

432

480

528



ctg
Leu

gag
Glu

gtg
Val

gtg
Val
225
cag
GIn

age
Ser

age
Ser

aac
Asn

gag
Glu
305
gac
Asp

gac
Asp

tac
Tyr

tac
Tyr

ctg
Leu
385
tecg
Ser

atg
Met

cge
Arg

cag
Gin

cag
Gln
465
gat
Asp

tge
Cys

ggc
Gly

acc
Thr
210
tte
Phe

gac
Asp

atg
Met

atg
Met

ttc
Phe
290
cce
Pro

gtg
Val

ttc
Phe

cac
His

aac
Asn
370
cce
Pro

get
Gly

gcg
Ala

age
Ser

teg

450

gee
Gly

Glu

<210>
Q11>
212>
213>
<2205
<223>

atg
Met

aag
Lys
195
gag
Glu

cag
GIn

tac
Tyr

ace
Thr

agg
Arg
275
cCcC
Pro

age
Ser

aac
Asn

aag
Lys

tte
Phe
355
aag
Lys

age
Ser

gt
Gly

gac
Asp

tca
Ser
435
gag
Glu

gag

agg
Arg
180
gee
Gly

gge
Gly

tac
Tyr

tte
Phe

tac
Tyr
260
gge
Gly

cce
Pro

acce
Thr

atg
Met

acc
Thr
340
gte
Val

gtg
Val

cag
Gin

agt
Ser

gag
Glu
420
gec
Gly

cgg
Arg

cct

165

ggc
Gly

aac
Asn

gce
Ala

ggce
Gly

aag
Lys
245
gag
Glu

gac
Asp

aac
Asn

gag
Glu

gce
Ala
325
acc
Thr

gac
Asp

aag
Lys

g6
Ala

gst
Gly
405
gag
Glu

cga
Arg

cce
Pro

gceo

Glu Pro Ala

taa

168
482
PRT

Artificial
Artificially

acc
Thr

cGo
Pro

cce
Pro

aac
Asn
230
cag
Gin

gac
Asp

tgc
Cys

Gly

aag
Lys
310
ctg
Leu

tac
Tyr

cac
His

ctg
Leu

aag
Lys
390
get
Gly

aag
Lys

gtg
Val

age
Ser

agg
Arg
470

synthesized

gte
Val

tac
Tyr

ctg
Leu
215
agg
Arg

ace
Thr

cag
Gln

ttc
Phe

G GCCC

Pro
295
atg
Met

ctg
Leu

aag
Lys

agg
Arg

tac
Tyr
375
acc
Thr

tca
Ser

ctg
Leu

tac
Tyr

geC

455
ctt
Leu

aac gge
Asn Gly
185
gag ggo
Glu Gly
200
ccc tte
Pro Phe

gee tte
Ala Phe

ttc cce
Phe Pro

gge ate
Gly Ile
265
ttc tac
Phe Tyr
280
gtg atg
Val Met

tac gtg
Tyr Val

ctg gag
Leu Giu

gcc aag
Ala Lys
345
atc gag
[le Glu
360
gag aac
Glu Asn

ggt aat
Gly Asn

gga gga
Gly Gly

ccg CCC
Pro Pro
425
tac tte
Tyr Phe
440
aac age
Asn Ser

cag aag
GIn Lys

IBPF12-538W0-E (sea) fin
170 175

cac
His

ace
Thr

gce
Ala

ace
Thr

gag
Glu
250
tge
Cys

gac
Asp

cag
Gln

agg
Arg

gege
Gly
330
aag
Lys

atc
[e

gce
Ala

tce
Ser

gea
Gly
410
ggc
Gly

aac
Asn

age
Ser

aaa
Lys

aac
Asn

cag
Gin

tac
Tyr

aag
Lys
235
gegc
Gly

ace
Thr

atc
Ile

aag
Lys

gac
Asp
315
ggc
Gly

gac
Asp

ctg
Leu

gtg
Val

gct
Ala
395
teg
Ser

tgg
Trp

cac
His
agt
Ser

cte
Leu
475

ttc
Phe

atc
Iie

gac
Asp
220
tac
Tyr

tac
Tyr

gce
Ala

agg
Arg

aag
Lys
300
gge
Gly
ggce
Gly

gtg
Val

aag
Lys

gce
Ala
380
gac
Asp

ace
Thr

gag
Glu

atc
[le

get
Gly
460
gag
Glu

gtg
Val

ctg
Leu
205
atc
[le

cco
Pro

cac
His

ace
Thr

tte
Phe
285
acc
Thr

gtg
Val

cac
His

agg
Arg

cac
His
365
agg
Arg

ggc
Gly

caa
Gin

aag
Lys

act
Thr
445
gge
Gly

gaa
Glu

polypeptide sequence

54

atc
Ile
190
gac
Asp

ctg
Leu

goe
Ala

teg
Trp

age
Ser
270
gac
Asp

ctg
Leu

ctg
Leu

tac
Tyr

ctg
Leu
350
gac
Asp

tac
Tyr

ggc
Gly

gga
Gly

cge
Arg
430
aac
Asn

aaa
Lys

ctt
Leu

gag
Glu

ctg
Leu

ace
Thr

gac
Asp

gag
Glu
255
aac
Asn

gec
Gly

aag
Lys

aag
Lys

agg
Arg
335
cce
Pro

aag
Lys

age
Ser

gea
Gly

gga
Gly
415
atg
Met

gce
Ala

aac
Asn

gag
Glu

Gly

aac
Asn

ace
Thr

atc
[ie
240
agg
Arg

ate
Ile

gtg
Val

tgg
Trp

gge
Gly
320
tge
Cys

gac
Asp

gac
Asp

atg
Met

gga

400
tce
Ser

age
Ser

age
Ser

geg
Gly

ctt
Leu
480

576

624

672

120

768

816

364

912

960

1008

1056

1104

1152

1200

1248

1296

1344

1392

1440

1449



IBPF12-538W0-E (sea) fin
<400> 168

?et Ala Ser Leu ghr Val Lys Ala Tyr %gu Leu Gly Lys Glu ?gp
Ala Arg Glu Ile Arg Arg Phe Ser Phe Cys Cys Ser Pro Glu Pro
20 25 30
Ata Glu Ala Glu Ala Ala Ala Gly Pro Gly Pro Cys Glu Arg Leu
35 40 45
Ser Arg Val Ala Ala Leu Phe Pro Ala Leu Arg Pro Gly Gly Phe
50 55 60
ééa His Tyr Arg Asp 9éu Asp Gly Asp lLeu ggl Ala Phe Ser Ser
Glu Glu Leu Thr ggt Ala Met Ser Tyr XSI Lys Asp Asp Ile gge
Ile Tyr Ile Lys Glu Lys Thr Gly Asn Ser Ala Asp Gly Gly Gly
100 105 110
Ser Gly Gly Ser Gly Gly Ser Gly Gly Gly Ser Thr Gin Gly Gly
5 120 125
Pro Asp Val Pro Arg Thr Pro Val Gly Lys Phe Gln Phe Pro Gly
130 135 140
Gly Ala Thr Asn Phe Ser Leu Leu Lys Gin Ala Gly Asp Val Glu
145 150 155
Asn Pro Gly Pro ?8& Val Ser Val Ile %%8 Pro Glu Met Lys
Leu Cys Met ?g% Gly Thr Val Asn His Ash Phe Val {ég
Glu Gly Lys Gly Asn Pro Tyr Glu Thr GIn Ile Leu Asp Leu
195 200 205
Val Thr Glu Gly Ala Pro Leu Pro Phe Ala Tyr Asp Ile Leu Thr
210 215 220
Val Phe GIn Tyr Gly Asn Arg Ala Phe Thr Lys Tyr Pro Ala Asp
225 230 235
Gln Asp Tyr Phe Lys GlIn Thr Phe Pro Glu Gly Tyr His Trp Glu
245 250 255
Ser Met Thr Tyr Glu Asp GIn Gly Ile Cys Thr Ala Thr Ser Asn
260 265 270
Ser Met Arg Gly Asp Cys Phe Phe Tyr Asp Ile Arg Phe Asp Gly
275 280 285
Asn Phe Pro Pro Asn Gly Pro Val Met Gin Lys Lys Thr Leu Lys
290 295 300
Glu Pro Ser Thr Glu Lys Met Tyr Val Arg Asp Gly Val Leu Lys
305 310 315
Asp Val Asn Met Ala Leu Leu Leu Glu Gly Gly Gly His Tyr Arg
325 330 335
Asp Phe Lys Thr Thr Tyr Lys Ala Lys Lys Asp Val Arg Leu Pro
340 345 350
Tyr His Phe Val Asp His Arg Ile Glu Iie Leu Lys His Asp Lys
355 360 365
Tyr Asn Lys Val Lys Leu Tyr Glu Asn Ala Val Ala Arg Tyr Ser
370 375 380
Leu Pro Ser Gln Ala Lys Thr Gly Asn Ser Ala Asp Gly Gly Gly
385 390 395
Ser Gly Gly Ser Gly Gly Ser Gly Gly Ser Thr Gln Gly Gly
405 415
Met Ala Asp Glu Glu Lys Leu Pro Pro Trp Glu Lys Arg Met
420 425 430
Arg Ser Ser Gly Arg Val Tyr Tyr Phe Asn His Ile Thr Asn Ala
435 440 445
GIn Trp Glu Arg Pro Ser Gly Asn Ser Ser Ser Gly Gly Lys Asn
450 455 460
Gln Gly Glu Pro Ala Arg Leu Gin Lys Lys Leu Glu Glu Leu Glu
465 470 475
Asp Glu

oY — D

< O
D =
el &2 K4

[ep B S ep
w O

<210> 169
211> 684
<212> DNA
213> Artificial

55

Ala
Glu
Leu
Gin
Asp
80

Arg
Gly
Ser
Ser
Glu
160
Lys
Gly
Asn
Thr
Ie
240
Arg
Ile
Val
Trp
Gly
320
Cys
Asp
Asp
Met
Gly
400
Ser
Ser
Ser
Gly

Leu
480



<220>
223>
220>
221>
<222,
223>
<400>
atg ctec
¥et Leu
tce ctt
Ser Leu

ctc aac
Leu Asn

gat ggt
Asp Gly
50
cct ttg
Pro Leu
65
gga aag
Gly Lys

gtg gaa
Val Glu

cag cga
Gin Arg

ttt aaa
Phe Lys
130
aag gag
Lys Glu
145
gat ggc
Asp Gly

gty ggg
Val Gly

acc ata
Thr Ile

gaa ttc
Glu Phe

210
gta gat
Val Asp
225

<2107
211>
Q212>
213>
<220>
<223>
<400>

1

Artificially

DS

(1).. (684)

169
gaa
Glu

cca
Pro

atc
[le
35

gca
Ala

gaa
Glu

aga
Arg

gag
Glu

gta
Val
115
gaa
Glu

cag
GIn

tat
Tyr

aac
Asn

ata
Ie
195
tgt
Cys

gtg
Val

170
227
PRT

cca
Pro

ttt
Phe
20

tgce
Cys

aca
Thr

atg
Met

ttt
Phe

tte
Phe
100
ata
Ile

tte
Phe

aaa
Lys

att
Ile

aat
Asn
180
aat
Asn

gct
Ala

tga

tac
Tyr
5

gtt
Val

tca
Ser

get
Ala

tgc
Cys

aag
Lys
85

atg
Met

gat
Asp

att
Ile

ttg
Leu

tce
Ser
165
ctg
Leu

gca
Ala

gtt
Val

Artificial

Artificially

170

Met Leu Glu Pro gyr

Ser Leu Pro Phe Val
20

Leu Asn Ile Cys Ser
35

synthesized

tgg ctt cca
Trp Leu Pro

ggg gaa aaa
Gly Giu Lys

gat gat gaa
Asp Asp Glu

40
gca geec cgg
Ala Ala Arg

tca cac ttt
Ser His Phe
70

aag ctt gat
Lys Leu Asp

tct ctg cct
Ser Leu Pro

ata ttc gac
Ile Phe Asp

gag gge gte

Glu Gly Val
135

agg ttt get

Arg Phe Ala

150

aat ggg gaa
Asn Gly Glu

aaa gat aca
Lys Asp Thr
gat aag gat
Asp Lys Asp

200
gta ggt gge
Val Gly Gly

215

synthesized
Trp Leu Pro
Gly Glu Lys
Asp Asp Glu

40

IBPF12-538W0-E (sea) fin

polynuclieotide sequence

aat
Asn

gtg
Val
25

cta
Leu

aaa
Lys

gat
Asp

ttg
Leu

gag
Glu
105
aca
Thr

tot
Ser

tte
Phe

cte
Leu

cag
Gln
185
gga
Gly

cta
Leu

ttc
Phe

act
Thr

ggg
Gly

gag
Glu

gecg
Ala

gac
Asp
90

tta
Leu

gat
Asp

cag
Gln

cegt
Arg

ttec
Phe
170

tta ca

Leu

gat
Asp

gat
Asp

atg
Met

gag
Glu

tca
Ser

gtc
Val

gat
Asp
75

aat
Asn

ggg
Gly

tte
Phe

ate
Ile
155
cag
GIn

Gin

gega
Gly

atc
e

polypeptide
Asn Phe Net

10

Val Thr Glu

25

Leu Gly Ser

Asp Gly Ala Thr Ala Ala Ala Arg Lys Glu Val
50 55

gat gtt tit act tgg
Asp Val Phe ggr Tro
atg ctg gta aat gtc
Met Leu Val Asn Val
30
gaa gaa gat gga tit
Glu Glu Asp Gly Phe
45
gag gag gca agt tat
Glu Glu Ala Ser Tyr

gaa att aaa agg cta
Glu 1le Lys Arg Leu

80
tot ggt tct ttg agt
Ser Gly Ser ggu Ser

a cag aat cct tta gta

Gln Asn Pro Leu Val
110
aat gga gaa gta gac
Asn Gly Glu Val Asp
125

agt gtc aaa gga gat
Ser Val Lys Gly Asp
140

tat gac atg gat aaa
Tyr Asp Met Asp Lys

gta ttg aag atg atg
Val Leu Lys Met Met
175
caa att gta gac aaa
Gin Ile Val Asp Lys
190
aga ata tcc ttt gaa
Arg Ile Ser Phe Glu
205

cac aaa aag atg gig
His Lys Lys Met Val
220

sequence
Asp Val Phe {gr Trp
Met Leu Val Asn Val
30
Glu Glu Asp Gly Phe
45

Glu Glu Ala Ser Tyr
60

56

48

96

144

192

240

288

336

384

432

480

528

576

624

672

684



Pro
65

Gly
Val
Gin
Phe
Lys
145
Asp
Val
Thr
Glu

Val
225

Leu
Lys
Glu
Arg
Lys
130
Glu
Gly
Gly
[le
Phe

210
Asp

<2107
Q1
212>
213>
220>
223>
<220>
221>
222>
223>
<400>
atg gcc cotg
Met Ala Leu

1

agg
Arg

gegc
Gly

gte
Val

gtg
Val
65

gtg
Val

age
Ser

agg
Arg

Gly

aac
Asn
145
atc
[le

agg

atg
Met

atc
Ile

gtg
Val
50

ttc
Phe

gac
Asp

ttc
Phe

gtg
Vai

c gte

Val
130

teg
Trp

ctg
Leu

tac

Glu Met Cys

Arg
Glu
Val
115
Glu
Gln
Tyr
Asn
Ile
195
Cys

Val
11

696
DNA

Phe
Phe
100
Ile
Phe
Lys
Ile
Asn
180
Asn

Ala

Lys
85

Met
Asp
[le
Leu
Ser
165
Leu
Ala

Val

Artificial

GORS

CDS
M..

1

gag
Glu

gge
Gly
35

gag
Glu

gac
Asp

tac
Tyr

ctg
Leu

age
Ser
115
aac
Asn

gag
Glu

aag
Lys

age

(696)

age
Ser

ggc

20
gac
Asp

gec
Gly

tac
Tyr

ttc
Phe

ttc
Phe
100
gte
Val

tte
Phe

cce
Pro

gegc
Gly

tge

aag
Lys
5

tge
Cys

cGe
Pro

Gly

gec

aag

gac

165
cag

Ser
70

Lys
Ser
Ile
Glu
Arg
150
Asn
Lys
Asp

Val

cac
His

gtg
Val

ttc
Phe

G GGC

Pro

aac
Asn
70

aac
Asn

gac
Asp

gag
Glu

gce
Ala

tge
Cys
150
gig
Val

tte

His

agg

age
Ser

gee
Gly

aac
Asn

gac
Asp
135
gag
Glu

ace
Thr

gac

{BPF12-538W0-E (sea) fin
Phe Asp Ala égp Glu

Asp Leu Asp Asn Ser
90

Pro
Asp
120
Val
Ala
Glu
Thr
Asp

200
Gly

¢ ctg

Leu

gegc
Gly

g86

40
cce
Pro

gtg
Val

tge
Cys

gce
Ala

tge
Cys
120
gec
Gly

aag
Lys

atg
Met

acce

Glu
105
Thr

Ser
Phe

Leu

Gin
185
Gl

Leu

ace
Thr

cac
His
25

aag
Lys

ttc
Phe

ttc
Phe

cceo
Pro

gtg
Val
105
ttc
Phe

cca
Pro

ate
[le

ttc
Phe

gtg

Leu
Asp
Gln
Arg
Phe

170
Leu

y Asp

Asp

aag
Lys
10

aag
Lys

cag
Gln

age
Ser

ace
Thr

gce
Ala
90

tge
Cys

tac
Tyr

gtg
Val

acc
Thr

ctg
Leu

170
tac

Gln
Gly
Phe
[le
155
GIn
Gln
Gly
Ile

aac
Asn

tte
Phe

acc
Thr

gag
Glu

aag
Lys
75

ggc
Gly

ace
Thr

cac
His

atg
Met

cce
Pro
155
ctg

Gin
Asn

Ser
140
Tyr

Val
Gin
Arg

His
220

atg
Met

gtg
Val

age
Ser

gac
Asp
60

tac
Tyr

tac
Tyr

gece
Ala

gag
Glu

aag
Lys
140
atc
[le

Ile
Gly

Asn
Gly
125
Val
Asp
Leu

[le

[le
205
Lys

ace
Thr

atc
Ile

ate
[le
45

atc
[le

cee
Pro

ace
Thr

age
Ser

age
Ser
125
aag
Lys

ctg
Leu

Lys
Ser

Pro
110
Glu

Lys
Met
Lys

Val
190
Ser

Lys

acc
Thr

ace
Thr
30

gac
Asp

ctg
Leu

cag
Gln

teg
Trp

gce
Ala
110
aag
Lys

atg
Met

aac
Asn

ctg aag gac
Leu Leu Lys Asp

aag gcC aag gcc
b7

Arg

Leu
95
Leu

Val
Gly
Asp

Met
175
Asp

Phe
Met

aag
Lys
15

gec
Gly

ctg
Leu

ago
Ser

gac
Asp

cag
Gln
95

gac
Asp

ttec
Phe

acc
Thr

gag
Glu

gg0

175
gac

Leu
80
Ser

Val
Asp
Asp
Lys
160
Met
Lys
Glu

Vai

tac
Tyr

gac
Asp

tegc
Cys

ace
Thr

ctg
Leu
80

agg
Arg

atc
Ile

cac
His

ace
Thr

g8c

160

ggc
Gly

gce

48

96

144

192

240

288

336

384

432

480

528

576



Arg Tyr Arg

aag gat atg

Lys Asp Met

195

gac agg age

Asp Arg Ser
210

atc gcc tac

Ile Ala Tyr Arg Ser

225

210>
Q211>
212>
213>
<220>
<223> COR5
<400> 172
Met Ala Leu
Arg Met Glu

Gly Ile Gly
35
Val Val Glu
50
Val Phe
65

Val

172
232
PRT

Asp
Asp Tyr
Phe
Val
Val

130
Trp

Ser Leu

Ser
115
Asn

Arg
Gly
Asn Glu
145
[le

Leu Lys

Arg Tyr Arg
Met
195
Arg Ser
210

Ala Tyr

Lys Asp

Asp

Cys
180
cce
Pro

gac
Asp

ageg

Ser
Gly
20

Asp
Gly
Tyr
Phe
Phe
100
Val
Phe
Pro
Gly
Cys
180
Pro
Asp

Arg

Gln Phe Asp

atg
Met

cac
His

gag
Glu

cac
His
215
ceg
Pro

gece
Ala

aag
Lys

acc
Thr
230

age

Artificial

His
Val
Phe

Lys Gly
5
Asp

Glu

Cys
Pro
Gly
Gly

Leu
55
Arg

Pro

Asn
70

Asn Ser

Gly

Lys
85
Glu

Glu

Asp
Glu
Ala

Asn
Asp
135
Glu

Thr

Pro
Cys
150
Val
Phe

Met

Ser
Asp
165
Gin
Glu

Ala

Asp
His
His
215
Pro

Lys

Thr
230

Ser

|BPF12-538W0-E {sea) fin

Thr Val Tyr Lys Ala Lys Ala Asp
185 190

ttc atc cag cac gag ctg acc agg
Phe lle
200 205
cag aag tgg agg ctg gig
Gin Lys Trp Arg %gg Val

gag agc
Glu Ser

cce
Pro

Thr Lys Asn Met Thr Thr

10 15
Gly His Lys Phe Val Ile Thr

25 30
Gly Gin Thr Ser Ile Asp
40 45
Pro Ser Glu Asp Ile

60
Val Thr Tyr Pro
75
Ala Gly Tyr Thr Trp
90 95
Cys Thr Ala Ser Ala
110
His Glu

Lys
Met

Leu

Leu
Lys Gln
Cys
Ala
Phe
Thr
Glu
Gly

175
Asp

Ser
125
Lys

Tyr
Val
Thr

Cys
120

Gly Lys Met

140

Pro Ile Leu Asn

155
Leu

Lys
Met
Thr

5
Phe Ile

200
Gin

Asp
Ala
190
Thr

Glu

Leu Lys
Ala

Glu

Leu
170
Tyr

Gin

Lys Lys

His Leu
205
Val

Arg

Trp Arg Leu Ser

220
Pro

58

Gin His Glu Leu Thr Arg G

Ala

gag
iu

g6e
Ala

Tyr
Asp
Cys
Thr
Leu
80

Arg
[le
His
Thr
Gly
160
Gly
Ala
Glu

Ala

624

672

696



