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Fig. 31
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IBPF15-520w0-E(seq)fin

Glu Thr Glu Gln I1e Thr Leu Asp val Leu Ala
100 105
gag ttg aaa gaa ata g%c atc aat gca tat g%g
Glu Leu Lys Glu Ile Gly Ile Asn Ala Tyr Gly
115 120
atc aaa gga gta gaa aga ctc tta ggt gga caa
Ile Lys Gly val Glu Arg Leu Leu Gly Gly Gln
130 135
tat ttg act ttt cac tgt gtt aat cag g%a acg
Tyr Leu Thr Phe His Cys val Asn GIn Gly Thr
145 150 155
gct cca gaa gat aaa gaa tat cag tca gtg gaa
Ala Pro Glu Asp Lys Glu Tyr Gln Ser val Glu
165 170
act att cga gaa cac aga gat g%t g%t aat gct
Thr Ile Arg Glu His Arg Asp Gly Gly Asn Ala
180 185
aga tac aat gtc att cga att
Arg Tyr Asn val Ile Arg Ile

195
<210> 12
<211> 199
<212> PRT

<213> Homo sapiens
<223> Tankyrase(SAM)
<400> 12
ieu Ile Asp Ala Met Pro Pro Glu Ala Lgu Pro
5 1
Gln Ala Thr gg] val ser Ala Ser Eeu Ile ser
5
Ser Cys Eeu Ser Ala Ala ser SSr ITe Asp Asn
5 4
Ala Ggu Leu Ala val Gly Gly Ala Ser Asn Ala
5 55
Gly Thr Glu Arg Lys Glu Gly Glu val Ala Gly
65 70 75
Ser GIn Phe Leu gys Ser Leu Gly Leu ggu His
5
Glu Thr Glu GIn Ile Thr Leu Asp val Leu Ala
100 105
Glu Leu Lys Glu Ile Gly Ile Asn Ala Tyr Gly
115 120
Ile Lys Gly val Glu Arg Leu Leu Gly Gly Gln
130 135
Tyr Leu Thr Phe His Cys val Asn GIn Gly Thr
145 150 155
Ala Pro Glu Asp Lys Glu Tyr GIln Ser val Glu
165 170
Thr Ile Arg Glu His Arg Asp Gly Gly Asn Ala
180 185
Arg Tyr égn val Ile Arg Ile
5

<210> 13

<211> 678

<212> DNA

<213> Artificial

<220>

<223> humanized mAGl

<220>

<221> CDS

<222> (1)..(678)

<400> 13

atg gtg agc gtg atc aag ccc gag atg aag atc
Met val Ser val Ile Lys Pro Glu Met Lys Ile
1 5 10

ggc acc gtg aac ggc cac aac ttc gtg atc gag
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cac
His
caa
Gln
140
att
Ile

gaa
Glu

oty

Thr
Pro
Leu
Gly
60

Leu
Leu
Asp
His
Gln
140
Ile
Glu

Gly

Met
cgc
Arg
125
ggc
Gly

ttg
Leu

gag
Glu

oty

Cys
Ala
Thr
45

Asp
Asp
Arg
Met
Arg
125
Gly
Leu
Glu

Gly

Gly
110
cac
His

acc
Thr

ctg
Leu

atg
Met

atc

Ile
190

Phe
Ser
30

Gly
Gly
Met
Asp
Gly
110
His
Thr
Leu
Met

Ile
190

aag ctg tgc
Lys Leu Cys

His
aaa
Lys

aat
Asn

gat
Asp

caa
Gln
175
ttc
Phe

Lys
15

Thr
Pro
Ala
Asn
Ile
95

His
Lys
Asn
Asp
Gln

175
Phe

atg
Met
15

Glu

tta
Leu

cct
Pro

ctt
Leu
160
agt
Ser

aac
Asn

Pro
Pro
Leu
Ala
Ile
80

Phe
Glu
Leu
Pro
Leu
160
Ser

Asn

agg
Arg

ggc gag ggc aag ggc¢

384

432

480

528

576
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Gly

aac
Asn

gcc
Ala

oy
65

aag
Lys

gag
Glu

gac
Asp

aac
Asn

gag
Glu
145
agg
Arg

acc
Thr

gac
Asp

aag
Lys

gcc
Ala
225

Thr

CcCcC
Pro

ccc
Pro
50

aac
Asn

cag
GlIn

gac
Asp

tgc
Cys

&1y
130

aag
Lys

ctg
Leu

tac
Tyr

cac
H1s

ctg
Leu
210
aag
Lys

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

Met
Gly
Asn
Ala
Gly
65

Lys
Glu
Asp

Asn

Glu

val
Thr
Pro
Pro
50

Asn
GIn
Asp
Cys
Gly

130
Lys

val

tac
Tyr
35

ctg
Leu

agg
Arg

acc
Thr

cag
Gln

ttc
Phe
115
ccc
Pro

atg
Met

ctg
Leu

aag
Lys

agg
Arg
195
tac
Tyr

14
226
PRT

Asn
20

gag
Glu

CCC
Pro

gcc
Ala

ttc
Phe

o
100

ttc
Phe

gt
va

tac
Tyr

ctg
Leu

gcc
Ala
180
atc
Ile

gag
Glu

Gly

oty

ttc
Phe

ttc
Phe

ccc
Pro
85

atc
Ile

tac
Tyr

atg
Met

gtg
val

gag
Glu
165
aag
Lys

gag
Glu

aac
Asn

Artificial

His

acc
Thr

gcc
Ala

acc
Thr
70

gag
Glu

tgc
Cys

gac
Asp

cag
Gln

gag
Glu
150

ety

aag
Lys

atc
Ile

gcc
Ala

humanized mAGl

14
Ser

val
Tyr
35

Leu
Arg
Thr
Gln
Phe
115
Pro

Met

val
Asn
20

Glu
Pro
Ala
Phe
Gly
100
Phe
val

Tyr

Ile
5
Gly
Gly
Phe
Phe
Pro
85
Ile
Tyr
Met

val

Lys
His
Thr
Ala
Thr
70

Glu
Cys
Asp
GIn

Glu

Asn

cag
Gln

tac
Tyr
55

aag
Lys

ggc
Gly

acc
Thr

atc
Ile

aag
Lys
135

gac
Asp

oty

gag
Glu

ctg
Leu

gtg
val
215

Pro
Asn
Gln
Tyr
55

Lys
Gly
Thr
Ile
Lys

135
Asp

IBPF15-520wW0-E(seq)fin

Phe

atc
Ile
40

gac
Asp

tac
Tyr

tac
Tyr

gcc
Ala

agg
Ar

120
aag
Lys

ggc
Gly

oty

gtg
val
aag
Lys
200
gcc
Ala

Glu
Phe
Ile
40

Asp
Tyr
Tyr
Ala
Arg
120
Lys

Gly

val
25

ctg
Leu

atc
Ile

CcCcC
Pro

cac
H1s

acc
Thr
105
ttc

g Phe

acc
Thr

gtg
val

cac
His
agg
Ar

185
cac
His

agg
Arg

Met
val
25

Leu
Ile
Pro
His
Thr
105
Phe
Thr

val

ITe Glu

gac ctg
Asp Leu

ctg acc
Leu Thr

gcc gac
Ala Asp
75

tgg gag
Trp Glu
90

agc aac
Ser Asn

gac ggc
Asp Gly

ctg aag
Leu Lys

ctg aag

Leu Lys
155

tac agg

Tyr Arg

170

ctg ccc

g Leu Pro

gac aag
Asp Lys

tac tcc
Tyr Ser

Lys Ile
Ile Glu
Asp Leu
Leu Thr
Ala Asp
75

Trp Glu
90

ser Asn
Asp Gly
Leu Lys

Leu Lys
Page 6

Gly

aac
Asn

acc
Thr
60

atc
Ile

agg
Arg

atc
Ile

acc
Thr

tgg
Trp
140
ggc
Gly

tgc
Cys

gac
Asp

gac
Asp

atg

Met
220

Lys
Gly
Asn
Thr
Ile
Arg
Ile
Thr
Trp

140
Gly

Glu

gt
va
45

gtg
val

cag
Gln

agc
Ser

agc
ser

aac
Asn
125

gag
Glu

gac
Asp

gac
Asp

gcc
Ala

tac
Tyr
205

ctg
Leu

Leu
Glu
val
45

val
Gln
Ser
Ser
Asn
125
Glu

Asp

Gly
30

acc
Thr

ttc
Phe

gac
Asp

atg
Met

atg
Met
110
ttc
Phe

CcCcC
Pro

gtg
val

ttc
Phe

cac
His
190
aac
Asn

CCcC
Pro

Cys
Gly
30

Thr
Phe
Asp
Met
Met
110
Phe
Pro

val

Lys

gag
Glu

cag
Gln

tac
Tyr

acc
Thr
95

agg
Arg

CCcC
Pro

agc
Ser

aac
Asn

aag
Lys
175
aag
Lys

aag
Lys

agc
Ser

Met
15

Lys
Glu
Gln
Tyr
Thr
95

Arg
Pro
Ser

Asn

Gly

ggc
&ty
tac
Tyr
ttc
Phe
80

tac
Tyr

oty

CCcC
Pro

acc
Thr

atg
Met
160
acc
Thr

atc
Ile

gt
va

cag
Gln

Arg
Gly
Gly
Tyr
Phe
80

Tyr
Gly
Pro

Thr

Met

144

192

240

288

336

384

432

480

528

576

624

672

678



145
Arg

Thr
Asp
Lys

Ala
225

Leu
Tyr
His
Leu

210
Lys

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<400>

atg
Met
1

gga
Gly

aag
Lys

gca
Ala

oty
65

aag
Lys

gaa
Glu

gac
Asp

aat
Asn

gag
Glu
145
gct
Ala

tcc
Ser

gac
Asp

aag
Lys

gct
Ala
225

gt
va

aat
Asn

Ccct
Pro

cct
Pro
50

aat
Asn

cag
GlIn

gac
Asp

tgc
Cys

&y
130

atg
Met

ctg
Leu

tac
Tyr

C@t
H1s

ctg
Leu
210
tcg
ser

Leu
Lys

Arg
195
Tyr

15
684
DNA

Leu
Ala
180
Ile

Glu

Glu
165
Lys
Glu

Asn

Artificial

mUkG

CDS
..
15

agt
ser

gta
val

tac
Tyr
35

ctc
Leu

aga
Arg

acg
Thr

aac
Asn

ttt
Phe
115
cca
Pro

atg
Met

ttg
Leu

aadad
Lys

cgt
Ar

195
tat
Tyr

aag
Lys

(681)

gt
va

aac
Asn
20

gat
Asp

cct
Pro

gca
Ala

ttt
Phe

gcc
Ala
100
atc
Ile

gtt
val

tac
Tyr

ctt
Leu

gcg
Ala
180
atc

g Ile

gag
Glu

taa

att
Ile
5

ggt
Gly

oty

ttt
Phe

ttc
Phe

ccc
Pro
85

att
Ile

tat
Tyr

atg
Met

gtg
val

gaa
Glu
165
aaa
Lys

gag
Glu

aat
Asn

150
Gly

Lys
Ile

Ala

aaa
Lys

C@t
H1s

aca
Thr

tct
Ser

act
Thr
70

gag
Glu

tgc
Cys

ada
Lys

cag
Gln

cgt
Arg
150

oty

aag
Lys

atc
Ile

gcg
Ala

Gly
Glu
Leu

val
215

gag
Glu

gca
Ala

cag
Gln

tac
Tyr
55

aaa
Lys

999
Gly

aac
Asn

att
Ile

aag
Lys
135
gat
Asp

ty

gtt
val

ttg
Leu

gtt
val
215

IBPF15-520w0-E(seq)fin

Gly

val

Lys
200
Ala

gaa
Glu

ttt
Phe

act
Thr
40

gac
Asp

tat
Tyr

tat
Tyr

gt
va

cgg
Arg
120
aaa
Lys

999
Gly

oty

gtg
val

agc
Ser
200
gct
Ala

His

Arg
185
His

Arg

atg
Met

gtg
val
25

tta
Leu

atc
Ile

CCa
Pro

tca
Ser

aga
Arg
105
ttt
Phe

act
Thr

ttt
Phe

C@t
H1s

cag
Gln
185
cat
His

cgc
Arg

Tyr
170
Leu

Asp
Tyr

aag
Lys
10

att
Ile

aac
Asn

ttg
Leu

gcc
Ala

tgg
Trp
90

agc
ser

gat
Asp

ttg
Leu

ctg
Leu

cac
His
170
ttg
Leu

gac
Asp

aat
Asn

155
Arg

Pro
Lys

Ser

atc
Ile

gaa
Glu

ctg
Leu

aca
Thr

gat
Asp
75

gaa
Glu

gag
Glu

ggc
Gly

aag
Lys

atg
Met
155
cga
Arg

cca
Pro

agg
Arg

tct
ser
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Cys
Asp
Asp

Met
220

aag
Lys

gga
Gly

aca
Thr

aat
Asn
60

ata
Ile

aga
Arg

atc
Ile

aag
Lys

tgg
Trp

140

ggt
Gly

tgt
Cys

gat
Asp

gat
Asp

ttg
Leu
220

Asp
Ala

Tyr
205
Leu

ctg
Leu

gat
Asp

gt
vVa
45
gcg
Ala

CCa
Pro

acc
Thr

agc
ser

aac
Asn
125
gaa
Glu

gat
Asp

gac
Asp

gcc
Ala

tac
Tyr
205
ctg
Leu

Phe

His
190
Asn

Pro

cat
His

gga
Gly
30

aaa
Lys

ttc
Phe

gac
Asp

atg
Met

atg
Met
110
ttt
Phe

CCa
Pro

gtt
val

ttc
Phe

cac
His
190
agc
Ser

cca
Pro

Lys
175
Lys

Lys

Ser

atg
Met
15

aaad
Lys

gaa
Glu

cag
Gln

tat
Tyr

agt
Ser
95

gaa
Glu

CCcC
Pro

tcc
Ser

aac
Asn

aaa
Lys
175
aag
Lys

aaa
Lys

agt
Ser

160
Thr

Ile
val

Gln

gaa
Glu

gga
Gly

oty

tac
Tyr

ttc
Phe
80

tat
Tyr

oty

CCC
Pro

act
Thr

atg
Met
160
act
Thr

atc
Ile

gtc
val

cag
Gln

48

96

144

192

240

288

336

384

432

480

528

576

624

672

684



<210>
<211>
<212>
<213>
<220>
<223>
<400>
!et val

Gly Asn
Lys Pro

Ala Pro
50

Gly Asn

65

Lys Gln

Glu Asp
Asp Cys

Asn Gly
130

Glu Met

145

Ala Leu

ser Tyr
Asp His

Lys Leu

210
Ala Ser
225

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<400>
atg gt
Met Va
1

ggc tcc
Gly ser

aga cct
Arg Pro

gag ggc
Glu Gly
50

tgt tac
Cys Tyr
65

tat ttc
Tyr Phe

gag ttc
Glu Phe

16
227
PRT

Artificial

mUkG

16
Ser
val
Tyr
35
Leu
Arg
Thr
Asn
Phe
115
Pro
Met
Leu
Lys
Arg
195
Tyr
Lys

17

654
DNA

val
Asn
20

Asp
Pro
Ala
Phe
Ala
100
Ile
val
Tyr
Leu
Ala
180
Ile

Glu

Ile
Gly
Gly
Phe
Phe
Pro
85

Ile
Tyr
Met
val
Glu
165
Lys
Glu

Asn

Artificial

mKO2

CDS

..

17
agc
ser

gtc
val

tac
Tyr
35

999
Gly

oty

aag
Lys

gag
Glu

(654)

gt
va

aat
Asn
20

gag
Glu

cca
Pro

cac
His
cag
GlIn

gac
Asp

atc
Ile
5

999
Gly

sty

atg
Met

aga
Arg

gcc
Ala

85
&ty

Lys
His
Thr
Ser
Thr
70

Glu
Cys
Lys
Gln
Arg
150
Gly
Lys
Ile

Ala

aag
Lys

C@t
H1s

C@t
H1s

cct
Pro

gtt
val
70

ttt
Phe

oty

Glu
Ala
Gln
Tyr
55

Lys
Gly
Asn
Ile
Lys
135
Asp
Gly
val
Leu

val
215

CccCcC
Pro

gag
Glu

cag
Gln

ttc
Phe
55

ttt
Phe

cct
Pro

tcc
Ser

IBPF15-520wW0-E(seq)fin

Glu
Phe
Thr
40

Asp
Tyr
Tyr
val
Arg
120
Lys
Gly
Gly
val
Ser

200
Ala

gag
Glu

ttc
Phe

gag
Glu
40

gcc
Ala

acc
Thr

gag
Glu

gcc
Ala

Met
val
25

Leu
Ile
Pro
Ser
Arg
105
Phe
Thr
Phe
His
Gln
185
His

Arg

atg
Met

aca
Thr
25

atg
Met

ttc
Phe

aag
Lys

ggc
Gly

tcc
Ser

Lys
Ile
Asn
Leu
Ala
Trp
90

Ser
Asp
Leu
Leu
His
170
Leu
Asp

Asn

aag
Lys
10

atc
Ile

aca
Thr

gac
Asp

tac
Tyr

ctg
Leu
90
gt
va

Ile
Glu
Leu
Thr
Asp
75

Glu
Glu
Gly
Lys
Met
155
Arg
Pro
Arg

Ser

atg
Met

gag
Glu

ctg
Leu

ctg
Leu

cca
Pro
75

tcc
Ser

agc
ser

Page 8

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

Leu
220

agg
Arg

ggt
Gly

cgc
Arg

gtg
val
60

gaa
Glu

tgg
Trp

gcc
Ala

Leu
Asp
val
45

Ala
Pro
Thr
Ser
Asn
125
Glu
Asp
Asp
Ala
Tyr

205
Leu

tac
Tyr

gag
Glu

gtc
val
45

tcc
Ser

gag
Glu

gag
Glu

cac
H1s

His
Gly
30

Lys
Phe
Asp
Met
Met
110
Phe
Pro
val
Phe
His
190
Ser

Pro

tac
Tyr

ggc
Gly
30

aca
Thr

cac
H1s

atc
Ile

agg
Arg

atc
Ile

Met
15
Lys

Glu
Gln
Tyr
Ser
95

Glu
Pro
Ser
Asn
Lys
175
Lys
Lys

Ser

atg
Met
15

aca
Thr

atg
Met

gtg
val

CCa
Pro

tcc
Ser
95

agc
Ser

Glu
Gly
Gly
Tyr
Phe
80

Tyr
Gly
Pro
Thr
Met
160
Thr
Ile
val

Gln

gac
Asp

ggc
Gly

gcc
Ala

ttc
Phe

gac
Asp
80

ctg
Leu

ctg
Leu

48

96

144

192

240

288

336



agg
Arg

CcCcC
Pro

tcc
Ser
145
acc
Thr

aag
Lys

cac
H1s

gag
Glu

ggc
Gly

gcc
Ala
130
acc
Thr

atg
Met

acc
Thr

tac
TYyr

cag
GlIn
210

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

Met
Gly
Arg
Glu
cys
65

Tyr
Glu
Arg
Pro
Ser
145
Thr
Lys
His

Glu

val
Ser
Pro
Gly
50

Tyr
Phe
Phe
Gly
Ala
130
Thr
Met
Thr
Tyr

GlIn
210

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>

aac
Asn
115
gac
Asp

gag
Glu

tac
Tyr

acc
Thr

atc
Ile
195
gtg
val

18
218
PRT

100
acc
Thr

oty

aag
Lys

ctg
Leu

tac
TYyr
180

oty

gag
Glu

ttc
Phe

CcCcC
Pro

atc
Ile

aag
Lys
165
aag
Lys

cac
H1s

gac
Asp

Artificial

mKO2

18
Ser
val
Tyr
35
Gly
Gly
Lys
Glu
Asn
115
Asp
Glu
Tyr
Thr
Ile

195
val

19
696
DNA

val
Asn
20

Glu
Pro
His
Gln
Asp
100
Thr
Gly
Lys
Leu
Tyr

180
Gly

Ile
Gly
Gly
Met
Arg
Ala
85

Gly
Phe
Pro
Ile
Lys
165
Lys
His

Asp

Artificial

mMiCy
CDS

(1)..(696)

tac
Tyr

atc
Ile

acc
Thr
150
ctg
Leu

gcc
Ala

agg
Arg

gcc
Ala

Lys
His
His
Pro
val
70

Phe
Gly
Tyr
Ile
Thr
150
Leu
Ala
Arg

Ala

cac
His
atg
Met
135

gcc
Ala

gag
Glu

gcc
Ala

ctg
Leu

gtg
val
215

Pro
Glu
Gln
Phe
55

Phe
Pro
Ser
His
Met
135
Ala
Glu
Ala
Leu

val
215

IBPF15-520wW0-E(seq)fin

aag
Lys
120
cag
Gln

agc
Ser

ggc
&y
aag
Lys
gt

va

200

gcc
Ala

Glu
Phe
Glu
40

Ala
Thr
Glu
Ala
Lys
120
Gln
Ser
Gly
Lys
val

200
Ala

105
tcc
Ser

aac
Asn

gac
Asp

N
gag

Glu
185
agg
Arg

cac
H1s

Met
Thr
25

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

His

aag ttc
Lys Phe

cag agc
Gln Ser

ggc gtg
Gly val
155

g%c aac
Gly Asn
170

atc ctg
ITe Leu

aag acc
Lys Thr

tcc
Ser

Lys Met
10
ITe Glu

Thr Leu
Asp Leu
Tyr Pro
75
Leu Ser
90
val ser
Lys Phe
GIn Ser
Gly val
155
Gly Asn
170
Ile Leu
Lys Thr

Ser

Page 9

acc
Thr

gt
va
140
ctg
Leu

cac
H1s

gag
Glu

gag
Glu

Arg
Gly
Arg
val
Glu
Trp
Ala
Thr
val
140
Leu
His
Glu
Glu

ggc
Gly
125
gac
Asp

aag
Lys

aag
Lys

atg
Met

ay
205

Tyr
Glu
val
45

Ser
Glu
Glu
His
Gly
125
Asp
Lys
Lys
Met

Gly
205

110

gtg
val

tgg
Trp

ggc
Gly

tgc
Cys
ccc
Pro
190

aac
Asn

Tyr
Gly

30
Thr

Ile
Arg
Ile
110
val
Trp
Gly
Cys
Pro

190
Asn

aac
Asn

gag
Glu

gac
Asp

cag

Gln
175
ggc
Gly

atc
Ile

Met
15

Thr
Met
val
Pro
Ser
95

Ser
Asn
Glu
Asp
Gln
175
Gly

Ile

ttc
Phe

CcCcC
Pro

gtg
val
160
atg
Met

gac
Asp

acc
Thr

Asp
Gly
Ala
Phe
Asp
80

Leu
Leu
Phe
Pro
val
160
Met
Asp

Thr

384

432

480

528

576

624

654



<400>

atg
Met
1

tac
Tyr

gtg
val

atc
Ile

tcc
Ser
65

gac
Asp

gag
Glu

agc
ser

ggc
Gly

aff
145

agg
Arg

agg
Arg

CCC
Pro

cag
Gln

cac
His
225

gtg
val

cgc
Arg

ggc
Gly

atc
Ile
50

acc
Thr

atg
Met

agg
Arg

atc
Ile

acc
Thr
130

tgg
Trp

ggc
Gly

tgc
Cys

CCcC
Pro

acc
Thr
210
gtg
val

<210>
<211>
<212>
<213>
<220>
<223>
<400>
val Sser Tyr

Met
1
Tyr
val
Ile
Ser
65
Asp

Glu

Arg
Gly
Ile
50

Thr
Met

Arg

19
tcc
Ser

atg
Met

acc
Thr
35

aag
Lys

gtg
val

CcccC
Pro

tcc
Ser

cgc
Ar

115
aac
Asn

gac
Asp

gac
Asp

cag
Gln

agc
Ser
195
gcc
Ala

aac
Asn

20
232
PRT

tac
Tyr

gag
Glu
20

ggc
Gly

CcCcC
Pro

ttc
Phe

gac
Asp

ttc
Phe
100
ctg

g Leu

ttc
Phe

aag
Lys

gtg
val

ctg
Leu
180
cac
His

aag
Lys

CCC
Pro

tcc
ser

5
oty

aac
Asn

aag
Lys

cag
GlIn

tac
Tyr
85

ctg
Leu

gag
Glu

CCC
Pro

tcc
Ser

acc
Thr
165
cac
His

gtg
val

oty

ctg
Leu

Artificial

mMiCy

20

Met
Thr
35

Lys
val
Pro

Ser

Glu
20

Gly
Pro
Phe
Asp

Phe
100

Ser
Gly
Asn
Lys
Gln
Tyr

85
Leu

aag
Lys

agc
ser

CCcC
Pro

oty

tac
Tyr
70

ttc
Phe

ttc
Phe

ety

gcc
Ala

tcc
Ser
150
cag
GlIn

tcc
Ser

gtg
val

ttc
Phe

aag

Lys
230

Lys
Ser
Pro
Gly
Tyr
70

Phe

Phe

cag
Gln

gt
va

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
val

Gln
val
Tyr
Lys
Gly
Lys
Glu

IBPF15-520w0-E(seq)fin

ggc
Gly

aac
Asn

gag
Glu
40

ccc
Pro

aac
Asn

cag
Gln

gac
Asp

tgc
Cys
120

ggc
Gly

aag
Lys

ctg
Leu

tac
Tyr
cac
His
200
gt

va

aag
Lys

Gly
Asn
Glu
40

Pro
Asn
Gln

Asp

atc
Ile

a
25

ggc
Gly

ctg
Leu

agg
Arg

gcc
Ala

ggc
Gly
105
ttc
Phe

CCcC
Pro

atg
Met

ctg
Leu

aag
Lys
185
cag
Gln

aag
Lys

Ile
Gly
25

Gly
Leu
Arg
Ala

Gly
105

gcc
Ala
10

cac
His

aag
Lys

CccCcC
Pro

tgc
Cys

ttc
Phe
90

ggc
Gly

atc
Ile

gtg
val

agc
ser

ctg
Leu
170
acc
Thr

atc
Ile

ctg
Leu

Ala
10

His
Lys
Pro
Cys
Phe

90
Gly
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cag
Gln

gag
Glu

cag
Gln

ttc
Phe

ttc
Phe
75

ccc
Pro

gtg
val

cac
H1s

atg
Met

gt
va
155

gag
Glu

gag
Glu

gtg
val

gag
Glu

Gln
Glu
Gln
Phe
Phe
75

Pro

val

gag
Glu

ttc
Phe

acc
Thr

tcc
Ser
60

acc
Thr

gac
Asp

gcc
Ala

aac
Asn

aag
Lys
140

gcc
Ala

ggc
Gly

aag
Lys

agg
Arg

gag

Glu
220

Glu
Phe
Thr
Ser
60

Thr
Asp

Ala

atg
Met

acc
Thr

tcc
Ser
45

ttc
Phe

aag
Lys

oty

acc
Thr

tcc
ser
125
aag
Lys

aag
Lys

ggc
Gly

CcccC
Pro

acc
Thr
205

cac
H1s

Met
Thr
Ser
45

Phe
Lys
Gly

Thr

cgc
Arg

atc
Ile
30

gag
Glu

gac
Asp

tac
Tyr

atg
Met

gcc
Ala
110
atc
Ile

cag
Gln

gag
Glu

ggc
Gly

gt
va
190
gac
Asp

gcc
Ala

Arg
Ile
30

Glu
Asp
Tyr
Met

Ala
110

acc
Thr
15

gag
Glu

ctg
Leu

atc
Ile

CCcC
Pro

tcc
ser
95

agc
Ser

tac
Tyr

acc
Thr

gt
va

tac
Tyr
175
gcc
Ala

ctg
Leu

gag
Glu

Thr
Glu
Leu
Ile
Pro
Ser

95
Ser

aag
Lys

oty

gtg
val

ctg
Leu

gcc
Ala
80

tac
Tyr

tgg
Trp

cac
H1s

atc
Ile

ctg
Leu
160
cag
Gln

atg
Met

ggc
Gly

gcc
Ala

Lys
Gly
val
Leu
Ala
80

Tyr

Trp

48

96

144

192

240

288

336

384

432

480

528

576

624

672

696



Ser
Gly
Gly
145
Arg
Arg
Pro
Gln

His
225

ITe Ar
115
Thr Asn
130

Trp Asp

Gly Asp
Cys GIn

Pro Ser
195

Thr Ala

210

val Asn

<210> 21
<211> 663
<212> DNA

<213>

<220>

<223>

KCyl

<220>
<221> DS

<222>
<400>

atg
Met

1
oty

aga
Arg

oty

ggc
Gly
65

aaa
Lys

gaa
Glu

aac
Asn

agt
Ser

aag
Lys
145
ctc
Leu

tac
TYyr

ggc
Gly

gaa
Glu

(L..
21

gtg agt
val Ser

tcc gtc
Ser Vval

cct tac
Pro Tyr
35

cca ctg
Pro Leu
50

aac aga
Asn Arg

caa tgc
Gln Cys

gat ggc
Asp Gly

tgc ttc
Cys Phe
115
cct att
Pro Ile
130
atg acc
Met Thr

aaa ttg
Lys Leu

aca gcg
Thr Ala

cat cgc
His Arg

195
gat gca
Asp Ala

g Leu

Phe
Lys
val
Leu
180
His
Lys

Pro

Glu
Pro
Ser
Thr
165
His
val
Gly

Leu

Artificial

(663)

gtg
val

aat
Asn
20

gag
Glu

cct
Pro

gcc
Ala

ttt
Phe

999
Gly
100
gaa
Glu

atg
Met

gtc
val

gtg
val

aag
Lys
180
atc
Ile

att
Ile

att
Ile

5
oty

gga
Gly

ttt
Phe

ctt
Leu

Ccct
Pro

ttg
Leu

cac
His

caa
GlIn

cgc
Arg

gga
Gly
165
aaa
Lys

tcc
Ser

gct
Ala

Gly
Ala
Ser
150
Gln
Ser
val
Phe

Lys
230

ada
Lys

cat
His

aag
Lys

gcg
Ala

act
Thr

70

gga
St
gcg
Ala

aaa
Lys

aac
Asn

gac
Asp
150

ggc
Gly

aag
Lys

agt
Ser

C@t
H1s

Asn

Asp
135
Glu

Phe
Thr
Glu

Lys
215
val

cca
Pro

gag
Glu

cac
His
ttt
Phe
55

aadad
Lys

oty

ata
Ile

tcc
Ser

aag
Lys
135

oty

ggc
Gly

att
Ile

gtc
val

ctt
Leu

IBPF15-520w0-E(seq)fin

Cys
120
Gly

Lys
Leu
Tyr

His
200
val

Lys

gag
Glu

ttc
Phe

aaa
Lys
40

gac
Asp

tat
Tyr

tat
Tyr

gcc
Ala

acc
Thr
120
acg
Thr

tca
Ser

aat
Asn

cct
Pro

gtc
val
200
tac
Tyr

Phe
Pro
Met
Leu

Lys
185
Gln

Lys

atg
Met

aca
Thr
25

ata
Ile

ttg
Leu

cct
Pro

tca
Ser

aaa
Lys
105
att
Ile

cta
Leu

atg
Met

cac
H1s
aac
Asn
185

gag
Glu

cct
Pro

Ile
val
Ser

Leu
170
Thr

Ile

Leu

aag
Lys
10

gtt
val

aca
Thr

ttg
Leu

gac
Asp

tgg
Trp
90

gcg
Ala

gaa
Glu

gga
Gly

aag
Lys

aaa
Lys
170
ctg
Leu

ggc
Gly

ttt
Phe
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His
Met

val
155
Glu

Glu
val

Glu

atg
Met

gaa
Glu

ctt
Leu

tct
Ser

gat
Asp
75

gaa
Glu

gaa
Glu

oty

tgg
Trp

ggt
ty
155
tgc
Cys

CCa
Pro

act
Thr

aat
Asn

Asn

Lys
140
Ala

Gly
Lys
Arg

Glu
220

agg
Arg

ty

gac
Asp

aca
Thr
60

atc
Ile

aga
Arg

ata
Ile

act
Thr

gaa
Glu
140
gat
Asp

tac
Tyr

oty

adad
Lys

oty

Ser
125
Lys

Lys
Gly
Pro

Thr
205
His

tac
Tyr

gaa
Glu

gtc
val
45
gt
vVa

CCcC
Pro

aag
Lys

agc
Ser

ttt
Phe
125
cca
Pro

gat
Asp

ttt
Phe

agc
ser

att
Ile
205
agc
Ser

Ile
Gln
Glu
Gly

val
190
Asp

Ala

tac
Tyr

a
30

acc
Thr

ttc
Phe

gac
Asp

ttt
Phe

ctt
Leu
110
ccc
Pro

tcc
Ser

gcg
Ala

aca
Thr

cat
His
190
aaa
Lys

Tyr
Thr
val

Tyr
175
Ala

Leu

Glu

atg
Met
15

aca
Thr

aag
Lys

tct
Ser

tat
Tyr

gag
Glu
95

aaa
Lys

gat
Asp

acc
Thr

gcc
Ala

act
Thr
175
ttc
Phe

gtg
val

His
Ile

Leu
160
Gln

Met
Gly

Ala

gac
Asp

oty

ggt
Gly

tat
Tyr

ttc
Phe
80

ttc
Phe

gga
Gly

agc
Ser

gag
Glu

tac
Tyr
160
acc
Thr

att
Ile

atg
Met
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432

480
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576

624

663



210

<210> 22
<211> 221
<212> PRT

<213>

<220>

<223>

KCyl

<400> 22

Met
1
Gly
Arg
Gly
Gly
65
Lys
Glu
Asn
Ser
Lys
145
Leu
Tyr
Gly

Glu

val Ser
Ser val

Pro Tyr
35

Pro Leu

50

Asn Arg

Gln Cys
Asp Gly

Cys Phe
115

Pro Ile

130

Met Thr

Lys Leu
Thr Ala
His Arg

195

Asp Ala
210

<210> 23
<211> 678
<212> DNA

<213>

<220>

<223>

<220>
<221> CDS

<222>
<400>

atg
Met
1

ggc
Gly

aat
Asn

gca
Ala

ggc
Sty
65

aag
Lys

gaa
Glu

(L..
23

gtg agt
val ser

act gta
Thr val

cct tac
Pro Tyr
35

cct ctg
Pro Leu
50

aac agg
Asn Arg

cag act
Gln Thr

gac cag
Asp Gln

val
Asn
20

Glu
Pro
Ala
Phe
Gly
100
Glu
Met
val
val
Lys
180
Ile

Ile

dAG(AB)

Artificial

Ile
Gly
Gly
Phe
Leu
Pro
85

Leu
His
Gln
Arg
Gly
165
Lys
Ser

Ala

Artificial

(678)

gt
va

aac
Asn
20

gag
Glu

cct
Pro

gca
Ala

ttt
Phe

ety

att
Ile
5

999
Gly

sty

ttc
Phe

ttc
Phe

cct
Pro
85

att
Ile

Lys
His
Lys
Ala
Thr
70

Gly
Ala
Lys
Asn
Asp
150
Gly
Lys
Ser

His

aaa
Lys

C@t
H1s

acg
Thr

gct
Ala

acc
Thr
70

gag
Glu

tgc
Cys

215

Pro
Glu
His
Phe
55

Lys
Gly
Ile
Ser
Lys
135
Gly
Gly
Ile
val

Leu
215

CCa
Pro

aat
Asn

cag
Gln

tac
Tyr
55

aag
Lys

999
Gly

acc
Thr

IBPF15-520w0-E(seq)fin
220

Glu
Phe
Lys
40

Asp
Tyr
Tyr
Ala
Thr
120
Thr
Ser
Asn
Pro
val

200
Tyr

gag
Glu

ttc
Phe

att
Ile
40

gat
Asp

tac
Tyr

tat
Tyr

gcc
Ala

Met
Thr
25

Ile
Leu
Pro
Ser
Lys
105
Ile
Leu
Met
His
Asn
185
Glu

Pro

atg
Met

gtg
val
25

tta
Leu

atc
Ile

CCa
Pro

cac
H1s

aca
Thr

Lys
val
Thr
Leu
Asp
Trp
Ala
Glu
Gly
Lys
Lys
170
Leu
Gly
Phe

aag
Lys
10

att
Ile

gac
Asp

ttg
Leu

gca
Ala

tgg
Trp
90

agc
ser
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Met
Glu
Leu
Ser
Asp
75

Glu
Glu
Gly
Trp
Gly
155
Cys
Pro
Thr

Asn

atc
Ile

gaa
Glu

ctg
Leu

aca
Thr

gat
Asp
75

gaa
Glu

aac
Asn

Arg
Gly
Asp
Thr
60

Ile
Arg
Ile
Thr
Glu
140
Asp
Tyr
Gly
Lys

Gly
220

aag
Lys

gga
Gly

aac
Asn

aca
Thr
60

att
Ile

aga
Arg

ata
Ile

Tyr
Glu
val
val
Pro
Lys
ser
Phe
125
Pro
Asp
Phe
ser
Ile

205
ser

ctg
Leu

gaa
Glu

gtc
val
45

gtg
val

cag
Gln

agc
Ser

agc
ser

Tyr
Gly
30

Thr
Phe
Asp
Phe
Leu
110
Pro
Ser
Ala
Thr
His
190
Lys

tgt
Cys

gga
Gly
30

act
Thr

ttc
Phe

gac
Asp

atg
Met

atg
Met

Met
15
Thr

Lys
ser
Tyr

Glu
95
Lys

Asp
Thr
Ala

Thr
175
Phe

val

atg
Met
15

aaad
Lys

gaa
Glu

cag
Gln

tat
Tyr

act
Thr
95

cgt
Arg

Asp
Gly
Gly
Tyr
Phe
80

Phe
Gly
Ser
Glu
Tyr
160
Thr
Ile

Met

aga
Arg

gga
Gly

oty

tac
Tyr

ttc
Phe

tat
Tyr

oty

48

96

144

192

240

288

336



gac
Asp

aat
Asn

gag
Glu
145
gct
Ala

act
Thr

gac
Asp

aag
Lys

gcc
Ala
225

tgt
cys

ggt
ety
130
aaa

Lys

ctg
Leu

tac
Tyr

cac
H1s

ctc
Leu
210
aag
Lys

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

Met
Gly
Asn
Ala
Gly
65

Lys
Glu
Asp
Asn
Glu
145
Ala
Thr
Asp
Lys

Ala
225

val
Thr
Pro
Pro
50

Asn
Gln
Asp
Cys
Gly
130
Lys
Leu
Tyr
His
Leu

210
Lys

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

ttt
Phe
115
ccg
Pro

atg
Met

ttg
Leu

aadad
Lys

cgc
Ar

195
tat
Tyr

24
226
PRT

100
ttc
Phe

gtt
val

tac
Tyr

ctt
Leu

gca
Ala
180
att

g Ile

gag
Glu

tat
Tyr

atg
Met

gta
val

gaa
Glu
165
aag
Lys

gag
Glu

aat
Asn

Artificial

dAG(AB)
24

Ser
val
Tyr
35

Leu
Arg
Thr
Gln
Phe
115
Pro
Met
Leu
Lys
Arg

195
Tyr

25
672
DNA

val
Asn
20

Glu
Pro
Ala
Phe
Gly
100
Phe
val
Tyr
Leu
Ala
180
Ile

Glu

Ile
Gly
Gly
Phe
Phe
Pro
Ile
Tyr
Met
val
Glu
165
Lys
Glu

Asn

Artificial

gac
Asp

cag
Gln

cgt

Arg
150

oty

aag
Lys

att
Ile

gcc
Ala

Lys
His
Thr
Ala
Thr
70

Glu
Cys
Asp
Gln
Arg
150
Gly
Lys
Ile

Ala

att
Ile

aag
Lys
135

gat
Asp

ty

gat
Asp

ttg
Leu

gtt

val
215

Pro
Asn
Gln
Tyr
55

Lys
Gly
Thr
Ile
Lys
135
Asp
Gly
Asp
Leu

val
215

IBPF15-520wW0-E(seq)fin

cgt
Arg
120
aag
Lys

gga
Gly

oty

gtc
val

aag
Lys
200
gct
Ala

Glu
Phe
Ile
40

Asp
Tyr
Tyr
Ala
Arg
120
Lys
Gly
Gly
val
Lys

200
Ala

105
ttt
Phe

act
Thr

gtg
val

cat
His
cgt
Arg
185
cat
His

cgc
Arg

Met
val
25

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

Arg

gat
Asp

ctt
Leu

ctg
Leu

tat
Tyr
170
ttg
Leu

gac
Asp

tat
Tyr

Lys
10

Ile
Asp
Leu
Ala
Trp
90

Ser
Asp
Leu
Leu
Tyr
170
Leu
Asp

Tyr
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ggt
Gly

aaa
Lys
aag
Lys
155
cga
Arg

cca
Pro

aaa
Lys

tct
Ser

Ile
Glu
Leu
Thr
Asp
75

Glu
Asn
Gly
Lys
Lys
155
Arg
Pro
Lys

Ser

gtg
val

tgg
Trp

140
ggt
Gly

tgt
Cys

gac
Asp

gat
Asp

atg

Met
220

Lys
Gly
Asn
Thr
60

Ile
Arg
Ile
val
Trp
140
Gly
Cys
Asp
Asp

Met
220

aac
Asn
125
gag
Glu

gat
Asp

gat
Asp

gcg
Ala

tac
Tyr
205

ctg
Leu

Leu
Glu
val
val
Gln
ser
ser
Asn
125
Glu
Asp
Asp
Ala
Tyr

205
Leu

110
ttt
Phe

CCa
Pro

gtt
val

ttc
Phe

cac
His
190
aac
Asn

ccg
Pro

Cys
Gly
30

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

Pro

cct
Pro

tcc
Ser

aac
Asn

aaa
Lys
175
aaa
Lys

aag
Lys

agt
Ser

Met
15

Lys
Glu
Gln
Tyr
Thr
95

Arg
Pro
Ser
Asn
Lys
175
Lys
Lys

Ser

CCcC
Pro

act
Thr

atg
Met
160

act
Thr

gtg
val

gtc
val

cag
Gln

Arg
Gly
Gly
Tyr
Phe
80

Tyr
Gly
Pro
Thr
Met
160
Thr
val
val

Gln

384

432

480

528

576

624

672

678



<220>
<223>
<220>
<221>
<222>
<400>
atg gt
Met Va
1

gga tgt
Gly Cys

aaa ccg
Lys Pro

ggg ccc
Gly Pro

50
g%a aac
Gly Asn
65
aag cag
Lys Gln

gaa gat
Glu Asp

aac tgc
Asn Cys

aat g%a
Asn Gly
130
gag aaa
Glu Lys
145
ttc ctc
Phe Leu

act tac
Thr Tyr

gac cat
Asp His

gaa ttg
Glu Leu
210

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Met val
1

Gly Cys

Lys Pro

Gly Pro
50

Gly Asn

65

Lys Gln

TGuv

CDS

0.

25
agt
ser

gtc
val

tac
Tyr
35

tta
Leu

agg
Arg

aca
Thr

sty

ttc
Phe
115
cca
Pro

ttg
Leu

aag
Lys

adad
Lys

cgt
Arg
195
cgc
Arg

26
224
PRT

gtt
val

aac
Asn
20

gag
Glu

cca
Pro

tgt
Cys

ttt
Phe

&1y
100

ttc
Phe

att
Ile

tac
Tyr

ctc
Leu

acg
Thr
180
ctc
Leu

gag
Glu

.(672)

att
Ile

ggc
Gly

sty

ttc
Phe

ttt
Phe

cct
Pro
85

ttt
Phe

tac
Tyr

atg
Met

atc
Ile

gaa
Glu
165
aag
Lys

ctg
Leu

cac
H1s

Artificial

TGuv

26
Ser
val
Tyr
35
Leu
Arg

Thr

val
Asn
20

Glu
Pro
Cys

Phe

Ile
Gly
Gly
Phe
Phe

Pro
85

oty

cac
H1s

gac
Asp

gca
Ala

acc
Thr
70

gaa
Glu

gct
Ala

gac
Asp

caa
Gln

gga
150
gga
oty

ada
Lys

acc
Thr

gca
Ala

Gly
His
Asp
Ala
Thr

70
Glu

aaa
Lys

tcc
Ser

caa
Gln

ttt
Phe
55

aaa
Lys

ggc
Gly

tca
Ser

gtc
val

aga
Arg
135

gag
Glu

999
iy
gat
Asp

agc
ser

gtt

val
215

Lys
Ser
Gln
Phe
55

Lys

Gly

IBPF15-520w0-E(seq)fin

gac
Asp

ttc
Phe

act
Thr
40

gac
Asp

tat
Tyr

tac
Tyr

tca
Ser

aaa
Lys
120
aag
Lys

gga
Gly

gga
ety
gtc
val
cac
His
200

gcg
Ala

Asp
Phe
Thr
40

Asp
Tyr

Tyr

atg
Met

aag
Lys
25
gt
va

atc
Ile

ccg
Pro

tca
Ser

agc
ser
105
tat
Tyr

aca
Thr

acg
Thr

act
Thr

cag
Gln
185
ctt
Leu

cgt
Arg

Met
Lys
val
Ile
Pro

Ser

ata atg
Ile Met
10

att gag
ITe Glu

aag ctg
Lys Leu

ttg tca
Leu Ser

gca gag
Ala Glu
75

tgg gaa
Trp Glu
90

tcg cac
ser His

cat ggc
His Gly

atc ggc
Ile G%y
ctg aag
Leu Lys
155
cat aaa
His Lys
170
atg cca
Met Pro

gat aag
Asp Lys

aac tca
Asn Ser

Ile Met
10
ITe Glu

Lys Leu
Leu Ser

Ala Glu

75
Trp Glu
90
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aaa
Lys

ggt
Gly

cgt
Arg

gcc
Ala
60

att
Ile

aga
Arg

atc
Ile

gta
val

tgg
Trp
140

ggt
Gly

tgc
Cys

gac
Asp

gaa
Glu

agt

Ser
220

Lys
Gly
Arg
Ala
60

Ile

Arg

ttg
Leu

gac
Asp

gtt
val
45

tca
Ser

CccCcC
Pro

gcc
Ala

agt
ser

aac
Asn
125
caa
Gln

gat
Asp

cac
His
agc
Ser

tgc
Cys
205
ctg
Leu

Leu
Asp
val
45

Ser
Pro

Ala

cat
His

ggc
Gly
30

act
Thr

atg
Met

gac
Asp

ttg
Leu

gtc
val
110
ttc
Phe

CCa
Pro

gat
Asp

gtc
val

cac
His
190
aac
Asn

cct
Pro

His
Gly
30

Thr
Met
Asp

Leu

gt
va
15
dada
Lys

gaa
Glu

tgt
Cys

att
Ile

aca
Thr
95

cgt
Arg

cct
Pro

tcc
ser

acg
Thr

cta
Leu
175
ttc
Phe

aac
Asn

tcc
Ser

val
15

Lys
Glu
Cys
Ile

Thr
95

gaa
Glu

ggc
Gly

4if
tat

Tyr

ttc
Phe

ttt
Phe

oty

tcc
Ser

aca
Thr

atg
Met
160
acc
Thr

att
Ile

gt
va

cgt
Arg

Gly
Gly
Tyr
Phe

80
Phe
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Glu Asp
Asn Cys

Asn Gly
130

Glu Lys

145

Phe Leu

Thr Tyr
Asp His

Glu Leu
210

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<220>
<221>
<222>
<223>
<400>
aagctag

aag gag
Lys Glu

cct gag
Pro Glu
30

gag cgt
Glu Arg
45

ggt ggc
Gly Gly

ttt tcc
Phe ser

gac atc
Asp Ile

Ty &ty

110
caa gga
Gln Gly
125
ctg tgc
Leu Cys

gag ggc
Glu Gly

Gly Gly Phe Ala
100

Phe Phe Tyr Asp

115

Pro Ile Met Gln

Leu Tyr Ile Gly
150

Lys Leu Glu Gly

165
Lys Thr Lys Lys
180

Arg Leu Leu Thr

195

Arg Glu His Ala

27

1084

DNA
Artificial

PB1hmAGl

protein_bind
(3)..(8 .
NheI recognition

CDS
(15)..(1076)

protein_bind
(1077)..(1082)
AgeI recognition
27
cgc cacc atg gcg
Met Ala
1
gac gct gca agg
Asp Ala Ala Arg
15
cct gag gct gaa
Pro Glu Ala Glu

ctt ctg tct cgg
Leu Leu Ser Arg
50
ttc cag gcg cac
Phe GIn Ala His
65
agt gac gag gaa
Ser Asp Glu Glu
80
ttc cga atc tac
Phe Arg Ile Tyr

95
oty &y sef &y

act agt atg gtg
Thr Ser Met val

130
atg agg g%c acc
Met Arg Gly Thr

145
aag ggc aac ccc
Lys Gly Asn Pro
160

IBPF15-520w0-E(seq)fin

Ser Ser

val Lys
120

Arg Lys

135

Glu Gly

Gly Gly
Asp val

ser His

200
val Ala
215

site

site

tcg ctc
Ser Leu

gag att
Glu Ile
20

gca gag
Ala Glu
35

gta gct
val Ala

tac cgc
Tyr Arg

ttg aca
Leu Thr

att aaa
Ile Lys
100

&y &

Ser
115

agc gtg
Ser val

gtg aac
val Asn

tac gag
Tyr Glu

Ser
105
Tyr
Thr
Thr
Thr
Gln
185
Leu

Arg

acc
Thr

aga
Arg

gct
Ala

gcc
Ala

gat
Asp

atg

Met
85

gag
Glu

oty

atc
Ile

ggc
ey
g9c
165

Ser
His
Ile
Leu

His
170
Met

Asp

Asn

gtg
val

cgt
Arg

gct
Ala

ttg
Leu

gag
Glu
70

gcc
Ala

ada
Lys

oty

aag
Lys

cac
His
150
acc
Thr
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His
Gly
Gly

Lys
155
Lys

Pro
Lys

Ser

aag
Lys

ttc
Phe

gct
Ala

ttc
Phe
55

gac
Asp

atg
Met

acc
Thr

tca
Ser

ccc
Pro
135
aac
Asn

cag
Gln

Ile
val

Trp
140
Gly

cys
Asp
Glu

Ser
220

gcc
Ala

agc
Ser

ggt

40
cca
Pro

999
Gly

tcc
Ser

999
Gly

oy
120

gag
Glu

ttc
Phe

atc
Ile

Ser

Asn
125
Gln

Asp
His
Ser

cys
205
Leu

tac
Tyr

ttc
Phe
25

cct
Pro

gca
Ala

gac
Asp

tac
Tyr

aac
Asn
105

oty

atg
Met

gt
va

ctg
Leu

val
110
Phe

Pro
Asp
val

His
190
Asn

Pro

ctt
Leu
10

tgc
Cys

gga
Gly

ctg
Leu

ttg
Leu

gt
va
90
tcc
Ser

oty

aag
Lys

atc
Ile

gac
Asp
170

Arg
Pro
Ser
Thr

Leu
175
Phe

Asn

Ser

ctg
Leu

tgt
Cys

cca
Pro

aga
Arg

gtt
val
75

aag
Lys

gct
Ala

tcg
Ser

atc
Ile

gag
Glu
155
ctg
Leu

Gly
Ser
Thr
Met
160
Thr
Ile
val

Arg

ggc
Gly

agc
Ser

tgt
cys

cct
Pro
60

gcc
Ala

gat
Asp

gac
Asp

acc
Thr

aag
Lys
140

oty

aac
Asn

50

98

146

194

242

290

338

386

434

482

530



gt
va

gtg
val

cag
Gln
205
agc
Ser

agc
ser

aac
Asn

gag
Glu

gac
Asp
285
gac
Asp

gcc
Ala

tac
TYyr

ctg
Leu

acc
Thr

ttc
Phe
190
gac
Asp

atg
Met

atg
Met

ttc
Phe

cct
Pro
270
gtg
val

ttc
Phe

cac
H1s
aac
Asn

ccc
Pro
350

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

Met
1
Ala
Ala
Ser
Ala
65
Glu
Ile
Ser
Met
Gly
145
Asn

Ala

Ala
Arg
Glu
Arg
50

His
Glu
Tyr
Gly
val
130
Thr
Pro

Pro

gag
Glu
175
cag
Gln

tac
Tyr

acc
Thr

agg
Arg

cct
Pro
255
agc
ser

aac
Asn

aag
Lys

aag
Lys

aag
Lys
335
agc
Ser

28
354
PRT

oty

tac
Tyr

ttc
Phe

tac
Tyr

ety
240

CCcC
Pro

acc
Thr

atg
Met

acc
Thr

atc
Ile
320
gt
va

cag
Gln

gcc
Ala

ggc
Gly

aag
Lys

gag
Glu
225
gac
Asp

aac
Asn

gag
Glu

agg
Arg

acc
Thr
305
gac
Asp

aag
Lys

gcc
Ala

Artificial

PB1hmAGl

Ser
Glu
Ala
35

val
Tyr
Leu
Ile
Gly
115
Ser
val
Tyr

Leu

Leu
Ile
20

Glu
Ala
Arg
Thr
Lys
100
Ser
val
Asn
Glu

Pro
180

Thr
5
Arg
Ala
Ala
Asp
Met
85
Glu
Gly
Ile
Gly
Gly

165
Phe

Ccct
Pro

aac
Asn

cag
Gln
210
gac
Asp

tgc
Cys

ggc
Gly

aag
Lys
ctg
Leu
290
tac
Tyr

cac
H1s

ctg
Leu

aag
Lys

val
Arg
Ala
Leu
Glu
70

Ala
Lys
Gly
Lys
His
150
Thr

Ala

ctg
Leu

agg
Arg
195
acc
Thr

cag
Gln

ttc
Phe

cca
Pro

atg
Met
275
ctg
Leu

aag
Lys

agg
Arg

tac
Tyr

IBPF15-520w0-E(seq)fin

ccc
Pro
180
gcc
Ala

ttc
Phe

ggc
Gly

ttc
Phe

gtg
val
260
tac
Tyr

ctg
Leu

gcc
Ala

atc
Ile

gag
Glu
340

ttc
Phe

ttc
Phe

CcCcC
Pro

atc
Ile

tac
Tyr
245
atg
Met

gt
va

gag
Glu

aag
Lys

gag
Glu
325
aac
Asn

accggtaa

Lys
Phe
Ala
Phe
55

Asp
Met
Thr
Ser
Pro
135
Asn
Gln

Tyr

Ala
Ser
Gly
40

Pro
Gly
Ser
Gly
Gly
120
Glu
Phe
Ile

Asp

Tyr
Phe
25

Pro
Ala
Asp
Tyr
Asn
105
Gly
Met
val
Leu

Ile
185

gcc
Ala

acc
Thr

gag
Glu

tgc
Cys
230
gac
Asp

cag
Gln

gag
Glu

gga
Gly

aag
Lys
310
atc
Ile

gcc
Ala

Leu
10

Cys
Gly
Leu
Leu
val
90

Ser
Gly
Lys
Ile
Asp

170
Leu
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tac
Tyr

aag
Lys

ggc
At
215
acc
Thr

atc
Ile

aag
Lys

gac
Asp

g9c

Gly
295
gag
Glu

ctg
Leu

gt
va

Leu
Cys
Pro
Arg
val
75

Lys
Ala
Ser
Ile
Glu
155
Leu

Thr

gac
Asp
tac
Tyr
200
tac
Tyr

gcc
Ala

agg
Arg

aag
Lys

ggc
ety
280
ggc
Gly

gt
va

aag
Lys

gcc
Ala

Gly
Ser
Cys
Pro
60

Ala
Asp
Asp
Thr
Lys
140
Gly
Asn

Thr

atc
Ile
185
cct
Pro

cac
His

acc
Thr

ttc
Phe

act

Thr
265
gt
vVa

cac
H1s

agg
Arg

cac
H1s
agg

Arg
345

Lys
Pro
Glu
Gly
Phe
Asp
Gly
Gln
125
Leu
Glu
val

val

ctg
Leu

gcc
Ala

tgg
Trp

agc
Ser

gac
Asp
250
ctg
Leu

ctg
Leu

tac
Tyr

ctg
Leu

gac
Asp
330

tac
Tyr

Glu
Glu
30

Arg
Gly
Ser
Ile
Gly
110
Gly
Cys
Gly
Thr

Phe
190

acc
Thr

gac
Asp

gag
Glu

aac

Asn
235

ggc
&ty
aag
Lys

aag
Lys

agg
Arg

ccc
Pro
315
aag
Lys

tcc
ser

Asp
15

Pro
Leu
Phe
Ser
Phe
Gly
Thr
Met
Lys
Glu

175
Gln

acc
Thr

atc
Ile

agg
Arg
220
atc
Ile

acc
Thr

tgg
Trp

ggc
&y
tgc
Cys
300
gac
Asp

gac
Asp

atg
Met

Ala
Glu
Leu
Gln
Asp
80

Arg
Gly
Ser
Arg
Gly
160
Gly

Tyr

578

626

674

722

770

818

866

914

962

1010

1058

1084



Gly Asn

Lys Gln
210

Glu Asp

225

Asp Cys

Arg Ala phe Thr

195

Thr Phe Pro Glu

Gln Gly 1ITe Cys
230

Phe Phe Tyr Asp
245

Asn Gly Pro val Met Gln

Glu Lys

Arg Leu
290

Thr Tyr

305

Asp His

Lys Leu

Ala Lys

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<220>
<221>
<222>
<223>
<400>
aagctag

ctg tgc
Leu Cys

gag ggc
Glu Gly
30

gtg acc
val Thr
45

gtg ttc
val Phe

cag gac
Gln Asp

agc atg
ser Met

agc atg
Ser Met

110
aac ttc
Asn Phe
125

260
Met Tyr val Glu
275
Leu Leu Glu Gly

Lys Ala Lys Lys
310
Arg Ile Glu Ile
325
Tyr Glu Asn Ala
340

29

1084

DNA
Artificial

hmAG1PB1

protein_bind
(3)..(8)

NheI recognition
CDS
(15)..(1076)

protein_bind

(1077)..(1082)

AgeI recognition

29

cgc cacc atg gtg
Met val

1
atg agg g%c acc
Met Arg Gly Thr
15
aag ggc aac ccc
Lys Gly Asn Pro

gag g%c gcc cct

Glu Gly Ala Pro
50

cag tac ggc aac

Gln Tyr Gly Asn

65
tac ttc aag cag
Tyr Phe Lys Gln
80

acc tac gag gac

Thr Tyr Glu Asp

95

agg g%a gac tgc

Arg Gly Asp Cys

cct ccc aac ggc
Pro Pro Asn Gly
130

Lys

Gly
215
Thr

Ile
Lys
Asp
Gly
295
Glu
Leu

val

site

site

agc
Ser

gt
va

tac
Tyr
35

ctg
Leu

agg
Arg

acc
Thr

cag
Gln

ttc
Phe
115
cca
Pro

IBPF15-520wW0-E(seq)fin

Tyr
200
Tyr

Ala
Arg
Lys

Gly
280
Gly

val
Lys

Ala

gtg
val

aac
Asn
20

gag
Glu

CccCcC
Pro

gcc
Ala

ttc
Phe

ggc
Gly
100
ttc
Phe

gtg
val

Pro
His
Thr
Phe
Thr
265
val
His
Arg

His

Ar
345

atc
Ile

5
ety

ggc
Gly

ttc
Phe

ttc
Phe

ccc
Pro
85

atc
Ile

tac
Tyr

atg
Met

Ala
Trp
Ser
Asp
250
Leu
Leu
Tyr
Leu

Asp
330

g Tyr

aag
Lys

cac
H1s

acc
Thr

gcc
Ala

acc
Thr
70

gag
Glu

tgc
Cys

gac
Asp

cag
Gln
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Asp
Glu
Asn
235
Gly
Lys
Lys
Arg
Pro
315
Lys

Ser

CCcC
Pro

aac
Asn

cag
Gln

tac
Tyr
55

aag
Lys

oty

acc
Thr

atc
Ile

aag
Lys
135

Ile

Arg
220
Ile

Thr
Trp
Gly

Cys
300
Asp

Asp

Met

gag
Glu

ttc
Phe

atc
Ile
40

gac
Asp

tac
Tyr

tac
Tyr

gcc
Ala

agg
Arg
120
aag
Lys

Gln
205
Ser

Ser
Asn
Glu

Asp
285
Asp

Ala
Tyr

Leu

atg
Met

gt
va
25
ctg
Leu

atc
Ile

cct
Pro

cac
H1s

acc
Thr
105
ttc
Phe

act
Thr

Asp
Met
Met
Phe

Pro
270
val

Phe
His
Asn

Pro
350

aag
Lys
10

atc
Ile

gac
Asp

ctg
Leu

gcc
Ala

tgg
Trp
90

agc
Ser

gac
Asp

ctg
Leu

Tyr
Thr
Arg
Pro
255
Ser
Asn
Lys
Lys
Lys

335
Ser

atc
Ile

gag
Glu

ctg
Leu

acc
Thr

gac
Asp
75

gag
Glu

aac
Asn

oty

aag
Lys

Phe
Tyr
Gly
240
Pro
Thr
Met
Thr
Ile
320
val

Gln

aag
Lys

oty

aac
Asn

acc
Thr
60

atc
Ile

agg
Arg

atc
Ile

acc
Thr

tgg
Trp
140

50

98

146

194

242

290

338

386

434



gag
Glu

gac
Asp

gac
Asp

gcc
Ala

tac
Tyr
205
ctg
Leu

tcg
ser

atg
Met

gca
Ala

gct
Ala
285
tct
Ser

gcg
Ala

gag
Glu

atc
Ile

Ccct
Pro

gtg
val

ttc
Phe

cac
His
190
aac
Asn

CCcC
Pro

oty

gcg
Ala

agg
Arg
270
gaa
Glu

cgg
Arg

cac
His
gaa
Glu

tac
Tyr
350

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

Met
Gly
Asn
Ala
Gly
65

Lys
Glu
Asp

Asn

val
Thr
Pro
Pro
50

Asn
Gln
Asp
Cys

Gly
130

agc
ser

aac
Asn

aag
Lys
175
aag
Lys

aag
Lys

agc
Ser

sty

tcg
Ser
255
gag
Glu

gca
Ala

gta
val

tac
Tyr

ttg
Leu
335
att
Ile

30
354
PRT

acc
Thr

atg
Met
160
acc
Thr

atc
Ile

gt
va

cag
GlIn

agt
ser
240
ctc
Leu

att
Ile

gag
Glu

gct
Ala

cgc
Arg
320
aca
Thr

adad
Lys

gag
Glu
145
agg
Arg

acc
Thr

gac
Asp

aag
Lys

gcc
Ala
225

oty

acc
Thr

aga
Arg

gct
Ala

gcc
Ala
305
gat
Asp

atg
Met

gag
Glu

Artificial

hmAG1PB1

Ser
val
Tyr
35

Leu
Arg
Thr
Gln
Phe

115
Pro

val
Asn
20

Glu
Pro
Ala
Phe
Gly
100
Phe

val

Ile
Gly
Gly
Phe
Phe
Pro
85

Ile
Tyr

Met

aag
Lys

ctg
Leu

tac
TYyr

cac
His
ctg
Leu
210

aag
Lys

oty

gtg
val

cgt
Arg
gct
Ala
290

ttg
Leu

gag
Glu

gcc
Ala

ada
Lys

Lys
His
Thr
Ala
Thr
70

Glu
Cys
Asp
Gln

atg
Met

ctg
Leu

aag
Lys

agg
Arg
195
tac
Tyr

act
Thr

tca
Ser

aag
Lys

ttc
Phe
275
gct
Ala

ttc
Phe

gac
Asp

atg
Met

IBPF15-520w0-E(seq)fin

tac
Tyr

ctg
Leu

gcc
Ala
180
atc
Ile

gag
Glu

agt
Ser

oty

gcc
Ala
260
agc
Ser

ggt
Gly

CCa
Pro

999
Gly

tcc
Ser
340

Val

gag
Glu
165
aag
Lys

gag
Glu

aac
Asn

aac
Asn

oy
245

tac
Tyr

ttc
Phe

cct
Pro

gca
Ala

gac
Asp
325
tac
Tyr

accggtaa

Pro
Asn
Gln
Tyr
55

Lys
Gly
Thr
Ile

Lys
135

Glu
Phe
Ile
40

Asp
Tyr
Tyr
Ala
Arg

120
Lys

Met
val
25

Leu
Ile
Pro
His
Thr
105
Phe

Thr

gag
Glu
150

gga
Gly

aag
Lys

atc
Ile

gcc
Ala

tcc
Ser
230

oty

ctt
Leu

tgc
Cys

gga
Gly

ctg
Leu
310

ttg
Leu

gt
va

Lys
10

Ile
Asp
Leu
Ala
Trp
90

Ser
Asp

Leu
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gac
Asp

ggc
Gly

gag
Glu

ctg
Leu

gt
vVa
215
gct
Ala

tcg
Ser

ctg
Leu

tgt
Cys
cca
Pro
295
aga
Arg

gtt
val

aag
Lys

Ile
Glu
Leu
Thr
Asp
75

Glu
Asn
Gly

Lys

oty

ggc
Gly

gt
va

aag
Lys
200
gcc
Ala

gac
Asp

acc
Thr

ggc
Gly

agc
Ser
280
tgt
Cys

cct
Pro

gcc
Ala

gat
Asp

Lys
Gly
Asn
Thr
60

Ile
Arg
Ile
Thr

Trp
140

gt
va

cac
His
agg
Arg
185
cac
His

agg
Arg

ggt
Gly

caa
Gln

aag
Lys
265

cct
Pro

gag
Glu

ty

ttt
Phe

gac

Asp
345

Leu
Glu
val
val
Gln
Ser
Ser
Asn

125
Glu

ctg
Leu

tac
Tyr
170
ctg
Leu

gac
Asp

tac
Tyr

ggc
Gly

oy
250

gag
Glu

gag
Glu

cgt
Arg

ggc
&ty
tcc
Ser
330

atc
Ile

Cys
Gly
30

Thr
Phe
Asp
Met
Met
110
Phe

Pro

aag
Lys
155

agg
Arg

CcCcC
Pro

aag
Lys

tcc
Ser

gga

235
act
Thr

gac
Asp

cct
Pro

ctt
Leu

ttc
Phe
315
agt
Ser

ttc
Phe

Met
15

Lys
Glu
Gln
Tyr
Thr
95

Arg
Pro

Ser

ggc
&ty
tgc
Cys

gac
Asp

gac
Asp

atg

Met
220

gga
Gly

ty

gct
Ala

gag
Glu

ctg
Leu
300
cag
Gln

gac
Asp

cga
Arg

Arg
Gly
Gly
Tyr
Phe
80

Tyr
Gly
Pro

Thr

482

530

578

626

674

722

770

818

866

914

962

1010

1058

1084



IBPF15-520wW0-E(seq)fin
Glu Lys Met Tyr val Glu Asp Gly val Leu Lys Gly Asp val Asn Met
145 150 155 160
Arg Leu Leu Leu Glu Gly Gly Gly His Tyr Arg Cys Asp Phe Lys Thr
165 170 175
Thr Tyr Lys Ala Lys Lys Glu val Arg Leu Pro Asp Ala His Lys Ile
180 185 190
Arg Ile Glu Ile Leu Lys His Asp Lys Asp Tyr Asn Lys val
195 200 205
Lys Leu Tyr Glu Asn Ala val Ala Arg Tyr Ser Met Leu Pro Ser Gln
210 215 220
Ala Lys Thr Ser Asn Ser Ala Asp Gly Gly Gly Gly Ser Gly Gly Ser
225 230 235 240
Gly Gly ser Gly Gly Gly ser Thr GIn Gly Thr Gly Met Ala Ser Leu
245 250 255
Thr val Lys Ala Tyr Leu Leu Gly Lys Glu Asp Ala Ala Arg Glu Ile
260 265 270
Arg Arg Phe Ser Phe Cys Cys Ser Pro Glu Pro Glu Ala Glu Ala Glu
275 280 285
Ala Ala Ala Gly Pro Gly Pro Cys Glu Arg Leu Leu Ser Arg val Ala
290 295 300
Ala Leu Phe Pro Ala Leu Arg Pro Gly Gly Phe Gln Ala His Tyr Arg
305 310 315 320
Asp Glu Asp Gly Asp Leu val Ala Phe Ser Ser Asp Glu Glu Leu Thr
325 330 335
Met Ala Met Ser Tyr val Lys Asp Asp Ile Phe Arg Ile Tyr Ile Lys
340 345 350

Asp His

Glu Lys

<210> 31

<211> 350

<212> DNA

<213> Artificial

<220>

<223> FKBP12 variant

<220>

<221> protein_bind

<222> (4)..(9

<223> ECORI recognition site

<220>

<221> DS

<222> (17)..(340)
<220>

<221> protein_bind

<222> (343)..(348)

<223> XholI recognition site

<400> 31

gccgaattcg gccacc atg gga gtg cag gtg gaa acc atc tcc cca gga gac 52
Met Gly val GIn val Glu Thr ITe Ser Pro Gly Asp
1 5 10

g%g Ccgc acc ttc ccc aag cgc g%c cag acc tgc gtg gtg cac tac acc 100
Gly Arg Thr Phe Pro Lys Arg Gly Gln Thr cys val val His Tyr Thr

15 20 25
ggg atg ctt gaa gat gga aag aaa gtt gat tcc tcc cgg gac aga aac 148
Gly Met Leu Glu Asp Gly Lys Lys val Asp Ser Ser Arg Asp Arg Asn

30 35 40
aag ccc ttt aag ttt atg cta g%c aag cag gag gtg atc cga g?c tgg 196
Lys Pro Phe Lys Phe Met Leu Gly Lys Gln Glu val Ile Arg Gly Trp
45 50 55 60
gaa gaa ggg gtt gcc cag atg agt gtg ggt cag aga gcc aaa ctg act 244
Glu Glu Gly val Ala GIn Met Ser val Gly GIn Arg Ala Lys Leu Thr
65 70 75
ata tct cca gat tat gcc tat g%t gcc act g%g cac cca g?c atc atc 292
Ile Ser Pro Asp Tyr Ala Tyr Gly Ala Thr Gly His Pro Gly Ile Ile
80 85 90

cca cca cat gcc act ctc gtc ttc gat gtg gag ctt cta aaa ctg gaa 340
Pro Pro His Ala Thr Leu val Phe Asp val Glu Leu Leu Lys Leu Glu

95 100 105
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ggctcga

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Met Gly
1
Pro Lys

Asp Gly

Phe Met
50
Ala Gln
65
Tyr Ala

Thr Leu

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<220>
<221>
<222>
<223>
<400>

gcc

32

108

PRT
Artificial

FKBP12 variant
32

val GIn val Glu Thr

5

Arg Gly GIn Thr Cys
20

Lys Lys val Asp Ser

Glu
55
Gln

Leu Gly Lys Gln

Met Ser val Gly
70
Ala Thr
85

Asp

Tyr Gly Gly

Phe val Glu

100

val

33

232

DNA
Artificial

p53
protein_bind

(D..6)

ECORI recognition site

CDS
(14)..(226)
protein_bind

(227)..(232)
XhoI recognition site
33

Ile
val
Ser
35 40
val
Arg
His

Leu

IBPF15-520wW0-E(seq)fin

Pro
10
H1s

Ser Gly Asp Gly

val Thr
25

Arg

Tyr Gly

Asp Arg Asn Lys

Ile Arg Gly Trp Glu

60
Ala Leu Thr Ile
75

Ile

Lys

Pro Gly Ile Pro

90
Lys Glu

Leu Leu

105

Arg
Met
30

Pro
Glu
Ser

Pro

Thr
15

Leu
Phe
Gly
Pro

His
95

Phe
Glu
Lys
val
Asp

80
Ala

gaattcggcc acc atg gag gag ccg cag tca gat cct agc gtc gag ccc

cct
Pro

ctg
Leu

aac
Asn

aac
Asn
30

tcc
Ser

ctg
Leu
45

gat
Asp

gaa
Glu

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Met Glu
1

Glu Thr

cct
Pro

ttg
Leu

ggt
Gly

15

Met Glu Glu Pro Gln Ser Asp Pro Ser Vval Glu Pro
5

gaa
Glu

atg
Met

cca
Pro
60

Pro Pro Leu Ser Gln

1 10
agt cag gaa aca ttt tca gac cta tgg aaa cta ctt
Ser Gln Glu Thr Phe Ser Asp Leu Trp Lys Leu Leu
15 20 25
gtt ctg tcc ccc ttg ccg tcc caa gca atg gat gat
val Leu Ser Pro Leu Pro Ser Gln Ala Met Asp Asp

35 40
CCg gac gat att gaa caa tgg ttc act gaa gac cca
Pro Asp Asp Ile Glu GIn Trp Phe Thr Glu Asp Pro
50 55
gct ccc aga atg cca gag gct gct taa ctcgag
Ala Pro Arg Met Pro Glu Ala Ala
65 70
34
70
PRT
Artificial
p53
34
Glu Pro Gln Ser Asp Pro Ser val Glu
5 10
Phe Ser Asp Leu Trp Lys Leu Leu Pro Glu Asn Asn val Leu
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350

49

97

145

193

232
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25

Ser Pro Leu Pro Ser GIn Ala Met Asp Asp Leu Met Leu Ser Pro Asp
40 4

35 5
Asp Ile Glu GIn Trp Phe Thr Glu Asp Pro Gly Pro Asp Glu Ala Pro
60

50

Arg Met Pro Glu Ala Ala

65

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<220>
<221>
<222>
<223>
<400>
gaattcggcc acc atg tgc aat acc aac atg tct gta cct act gat

gct
Ala

aga
Arg

aaa
Lys
45

att
Ile

tgt
Cys

gt
va

gta
val

gta
val

cca
Pro
30

gac
Asp

atg
Met

tca
Ser

aaa
Lys

gtc
val
110

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

Met
1

Ser
Leu
Thr

Arg
65

Cys
Gln
Leu
Met

50
Leu

35
379
DNA

Artificial

MDM2

protein_bind

..

®)

70

55

ECORI recognition site

CDS

(14)..@373)

protein_bind
(374)..(379)

XhoI recognition site

acc
Thr
15

aag
Lys

act
Thr

act
Thr

aat
Asn

gag
Glu
95

aat
Asn

36
119
PRT

acc
Thr

CCa
Pro

tat
Tyr

aaa
Lys

gat
Asp
80

cac
His

cag
Gln

1

tca
Ser

ttg
Leu

act
Thr

cga
Arg
65

ctt
Leu

agg
Arg

cag
GlIn

Artificial

MDM2
36
Asn

Ile
Leu
35

Lys

Tyr

Thr
Pro
20

Lys
Glu

Asp

Asn
5

Ala
Leu
val

Glu

cag
GlIn

ctt
Leu

atg
Met
50

tta
Leu

cta
Leu

aaa
Lys

gaa
Glu

Met
Ser
Leu
Leu

Lys
70

att
Ile

ttg
Leu
35

daa
Lys

tat
Tyr

gga
Gly

ata
Ile

tca

Ser
115

Ser
Glu
Lys
Phe

55
Gln

cca
Pro
20

aag
Lys

gag
Glu

gat
Asp

gat
Asp

tat
Tyr
100
tcg
Ser

val
Gln
Ser
40

Tyr

Gln

gct
Ala

tta
Leu

gtt
val

gag
Glu

ttg
Leu
85

acc
Thr

gac
Asp

Pro
Glu
val
Leu

His

tcg
Ser

tta
Leu

ctt
Leu

aag
Lys
70

ttt
Phe

atg
Met

tca
Ser

Thr
10

Thr
Gly
Gly

Ile
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gaa
Glu

aag
Lys
ttt
Phe
55

caa
Gln

ggc
Gly

atc
Ile

ggt
Gly

Asp
Leu
Ala
Gln

val
75

caa
Gln

tct
ser
40

tat
Tyr

caa
Gln

gtg
val

tac
Tyr

taa

Gly
val
Gln
Tyr

60
Tyr

gag
Glu
25

gtt
val

ctt
Leu

cat
His

cca
Pro

agg
Arg
105

acc
Thr

oty

ggc
Gly

att
Ile

agc
Ser
90

aac
Asn

ctcgag

Ala
Arg
Lys
45

Ile

cys

val
Pro
30

Asp
Met

Ser

Met Cys Asn Thr Asn Met Ser val Pro Thr Asp
10

ctg
Leu

gca
Ala

cag
Gln

gta
val
75

ttc
Phe

ttg
Leu

Thr
15

Lys
Thr
Thr

Asn

ty

gtt
val

caa
Gln

tat
Tyr
60

tat
Tyr

tct
ser

gta
val

Thr
Pro
Tyr
Lys

Asp
80

49

97

145

193

241

289

337

379



IBPF15-520w0-E(seq)fin
Leu Leu Gly Asp Leu Phe Gly val Pro Ser Phe Ser val Lys Glu His
85 9 95

Arg Lys Ile Tyr Thr Met ITle Tyr Arg Asn Leu Vval val val Asn Gln

100 105 110

Gln Glu Ser Ser Asp Ser Gly

115
<210> 37
<211> 331
<212> DNA
<213> Artificial
<220>
<223> PB1l
<220>

<221> protein_bind
<222> (3)..(8)
<223> ECORI recognition site

<220>

<221> DS

<222> (10)..(315)
<220>

<221> protein_bind
<222> (319)..(326)
<223> NotI recognition site
<400> 37
aagaattcg atg gcg tcg ctc acc gtg aag gcc tac ctt ctg ggc aag gag 51
Met Ala Ser Leu Thr val Lys Ala Tyr Leu Leu Gly Lys Glu
1 5 10
gac gcg gcg cgc gag att cgc cgc ttc agc ttc tgc tgc agc ccc gag 99
Asp Ala Ala Arg Glu Ile Arg Arg Phe Ser Phe Cys Cys Ser Pro Glu
15 20 25 30
cct gag gcg gaa gcc gag gct gcg gcg ggt ccg gga ccc tgc gag cgg 147
Pro Glu Ala Glu Ala Glu Ala Ala Ala Gly Pro Gly Pro Cys Glu Arg
35 40 45
ctg ctg agc cgg gtg gcc gcc ctg ttc ccc gcg ctg cgg cct g?c g?c 195
Leu Leu Ser Arg val Ala Ala Leu Phe Pro Ala Leu Arg Pro Gly Gly
50 55 60
ttc cag gcg cac tac cgc gat gag gac ggg gac ttg gtt gcc ttt tcc 243
Phe GIn Ala His Tyr Arg Asp Glu Asp Gly Asp Leu val Ala Phe Ser
65 70 75
agt gac gag gaa ttg aca atg gcc atg tcc tac gtg aag gat gac atc 291
Ser Asp Glu Glu Leu Thr Met Ala Met Ser Tyr Val Lys Asp Asp Ile
80 85 90
ttc cga atc tac att aaa gag aaa taagcggccg ccaatt 331
Phe Arg ITle Tyr ITe Lys Glu Lys
95 100

<210> 38

<211> 102

<212> PRT

<213> Artificial

<220>

<223> PB1

<400> 38

Met Ala Ser Leu Thr val Lys Ala Tyr Leu Leu Gly Lys Glu Asp Ala
1

Ala Arg Glu Ile Arg Arg Phe Ser Phe Cys Cys Ser Pro Glu Pro Glu
20 25 30
Ala Glu Ala Glu Ala Ala Ala Gly Pro Gly Pro Cys Glu Arg Leu Leu
35 40 45
Ser Arg val Ala Ala Leu Phe Pro Ala Leu Arg Pro Gly Gly Phe Gln
50 55 60
Ala His Tyr Arg Asp Glu Asp Gly Asp Leu val Ala Phe Ser Ser Asp
65 70 75 80
Glu Glu Leu Thr Met Ala Met Ser Tyr val Lys Asp Asp Ile Phe Arg
85 90 95
Ile Tyr Ile Lys Glu Lys
100

Page 22



<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<400>

atg
Met
1

gag
Glu

ggc
Gly

oty

tac
Tyr
65

ttt
Phe

tac
Tyr

gac
Asp

gcc
Ala

acc
Thr
145
atg
Met

acc
Thr

gtc
val

gag
Glu

ggt
Gly
225

gtg
val

ety

aag
Lys

oy
50

ggc
Gly

aag
Lys

gaa
Glu

ety

aac
Asn
130
gag
Glu

gcc
Ala

aca
Thr

tac
Tyr

acc
Thr
210

ggc
Gly

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Met val Ser Glu Leu ITe Lys

1

39
708
DNA

Artificial Sequence

FusionRed

CDS

..

39
agc
Ser

acc
Thr

ccc
Pro
35

cct
Pro

agc
Ser

cag
Gln

gac
Asp

tgc
Cys
115

ggc
Gly

acg
Thr

ctg
Leu

tac
Tyr

aac
Asn
195
tac
Tyr

gct
Ala

40
236
PRT

(708)

gag
Glu

gt
va
20
tac
Tyr

ctc
Leu

aga
Arg

tcc
Ser

999
Gly
100
ctc
Leu

cct
Pro

atg
Met

aag
Lys

aga
Arg
180
gtg
val

gtc
val

ggt
Gly

ctg
Leu
5

aac
Asn

gag
Glu

CcCcC
Pro

acc
Thr

ttc
Phe
85

ggc
Gly

atc
Ile

gtg
val

tac
TYyr

ctc
Leu
165
tcc
Ser

gac
Asp

gag
Glu

gat
Asp

att
Ile

aac
Asn

ggc
Gly

ttc
Phe

ttc
Phe
70

cct
Pro

gtg
val

tac
Tyr

atg
Met

ccc
Pro
150

gtg
val

aag
Lys

cac
H1s

cag
Gln

gga
230

aag
Lys

cac
His

acc
Thr

gcc
Ala
55

atc
Ile

gag
Glu

ctg
Leu

aac
Asn

cag
Gln
135
gct
Ala

ggc
Gly

aaa
Lys

aga
Arg

cac
His
215

ggt
Gly

Artificial Sequence

FusionRed

40

5

Glu Gly Thr val Asn Asn His
20

IBPF15-520w0-E(seq)fin

gag
Glu

cac
His

cag
Gln
40

ttc
Phe

aag
Lys

oty

acc
Thr

gtc
val
120
aag
Lys

gac
Asp

999
Gly

CcCcC
Pro

ctg
Leu
200
gag
Glu

aada
Lys

Glu

His

aac
Asn

ttc
Phe
25

acc
Thr

gac
Asp

cac
H1s

ttc
Phe

gct
Ala
105
aag
Lys

aada
Lys

oty

ggc
Gly

gct
Ala
185
gaa
Glu

gt
va

ggt
Gly

Asn

Phe
25

atg
Met
10

aag
Lys

atg
Met

atc
Ile

cct
Pro

aca
Thr
90

acc
Thr

gtt
val

aca
Thr

oty

cac
His
170
acg
Thr

aga
Arg

gct
Ala

gga
Gly

Met
10
Lys
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CCcC
Pro

tgc
Cys

aga
Arg

ctg
Leu

ccg
Pro
75

tgg
Trp

cag
Gln

aga
Arg

ctc
Leu

ctg
Leu
155
ctg
Leu

aac
Asn

atc
Ile

gt
va

gga
235

Pro

atg
Met

aca
Thr

atc
Ile

gct
Ala
60

ggc
Gly

gag
Glu

gac
Asp

41
ggc

140
gaa
Glu

atc
Ile

ctc
Leu

aag
Lys

gcc
Ala
220

ggt
Gly

aag
Lys

tcc
Ser

aag
Lys
45

acc
Thr

atc
Ile

aga
Arg

acc
Thr

gt
va
125
tgg
Trp

oty

tgc
Cys

aag
Lys

gag
Glu
205
aga
Arg

ctg
Leu

gag
Glu
30

gtc
val

agc
ser

CCcC
Pro

gtc
val

agc
Ser
110
aac
Asn

gag
Glu

gca
Ala

aac
Asn

atg
Met
190
gcc
Ala

tac
Tyr

tac
Tyr

15

ggc
&ty
gtc
val

ttc
Phe

gac
Asp

acc
Thr
95

ctc
Leu

ttc
Phe

gcc
Ala

tgt
Cys

ctt
Leu
175
ccc
Pro

gac
Asp

tct
Ser

atg
Met

gaa
Glu

gag
Glu

atg
Met

ttc
Phe
80

aca
Thr

cag
Gln

CCa
Pro

tcc
Ser

gac
Asp
160
gag
Glu

oty

gat
Asp

act
Thr

Met Lys Leu Tyr Met

15

Cys Thr ser Glu Gly Glu
30

48

96

144

192

240

288

336

384

432

480

528

576

624

672

708



Gly
Gly
Tyr
65

Phe
Tyr
Asp
Ala
Thr
145
Met
Thr
val
Glu

Gly
225

Lys
Gly
50

Gly
Lys
Glu
Gly
Asn
130
Glu
Ala
Thr
Tyr
Thr

210
Gly

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

Glu
1
Glu

Met
Ala
Met

65
Tyr

Met
Arg
Met
Tyr
50

Lys

His

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<400>

atg
Met
1

cct
Pro

CCC
Pro

tta
Leu

9cg

ctg
Leu

cag
Gln

tcc
Ser

gca
Ala
50

gga

Pro
35

Pro
Ser
Gln
Asp
Cys
115
Gly
Thr
Leu
Tyr
Asn
195
Tyr

Ala

41
90
PRT
Homo
41
Trp

Asn
Glu
35
Gly
Ser
val
42

1356
DNA

Tyr
Leu
Arg
Ser
Gly
100
Leu
Pro
Met
Lys
Arg
180
val
val

Gly

Glu
Pro
Thr
Phe
Gly
Ile
val
Tyr
Leu
165
Ser
Asp
Glu

Asp

sapiens

His

val
20

Glu
5
Lys

Gly
Phe
Phe
70

Pro
val
Tyr
Met
Pro
150
val
Lys
His
Gln

Gly
230

Gly
Gly

Arg Gly Pro

Arg
Gly

Phe

Asp
Asn

Arg
85

Leu

val
70
Arg

Thr
Ala
55

Ile
Glu
Leu
Asn
Gln
135
Ala
Gly
Lys
Arg
His
215
Gly

Leu
Met
GlIn
Met
55

Lys

Ile

Artificial Sequence

Tankyrase-hmAGl

CDS

..

42
ata
Ile

gct
Ala

tgc
Cys
35

gag
Glu

aca

(1356)

gat
Asp

act
Thr
20

ctc
Leu

ttg
Leu

gaa

gcc
Ala
5

gta
val

tcg
Ser

gcc
Ala

agg

atg
Met

gt
va

gct
Ala

gta
val

aag

CCcC
Pro

agt
ser

gcc
Ala

o
55

gaa

IBPF15-520wW0-E(seq)fin

Gln
40

Phe
Lys
Gly
Thr
val
120
Lys
Asp
Gly
Pro
Leu
200
Glu

Lys

Glu
Phe
Thr
Glu
Asp

Ser

cca
Pro

gcc
Ala

agc
Ser

40
&y

gga

Thr
Asp
His
Phe
Ala
105
Lys
Lys
Gly
Gly
Ala
185
Glu
val

Gly

Glu
Glu
25

Leu
Ala
Leu

Lys

gag
Glu

tct
ser
25

agc
Ser

gcc
Ala

gaa

Met Arg
ITe Leu

Pro Pro
75

Thr Trp

90

Thr Gln

val Arg
Thr Leu

Gly Leu
155

His Leu

170

Thr Asn

Arg Ile
Ala val

Gly Gly
235

Ala Ser
10
val Leu

Lys Glu
GIn Glu

Thr Gln
75

Gln

90

gcc tta
Ala Leu
10

ctg atc
Leu Ile

ata gac
Ile Asp

tcc aat
Ser Asn

gtt gct
Page 24

Ile
Ala
60

Gly
Glu
Asp
Gly
Gly
140
Glu
Ile
Leu
Lys
Ala

220
Gly

Arg
Glu
Thr

Trp
60
Ala

cct
Pro

tca
Ser

aac
Asn

gca
Ala
60

ggt

Lys
45

Thr
Ile
Arg
Thr
val
125
Trp
Gly
Cys
Lys
Glu

205
Arg

Leu
Pro
ser
45

Cys

Trp

acc
Thr

CCa
Pro

ctc
Leu

45
&y

ctt

val
Ser
Pro
val
Ser
110
Asn
Glu
Ala
Asn
Met
190
Ala

Tyr

Tyr

Leu
30
Phe

Arg

Asp

tgt
cys

gca
Ala
30

act
Thr

gat
Asp

gac

val
Phe
Asp
Thr
95

Leu
Phe
Ala
Cys
Leu
175
Pro
Asp

Ser

Phe
15

His
Asn
Lys

Leu

ttt
Phe
15

tcc
Ser

ggc
Gly

oty

atg

Glu
Met
Phe
80

Thr
Gln
Pro
Ser
Asp
160
Glu
Gly
Asp

Thr

Gly
Ala
Gln
Tyr

Tyr
80

aaad
Lys

acc
Thr

cct
Pro

gcc
Ala

aat

48

96

144

192

240



Ala
65

atc
Ile

ttt
Phe

gaa
Glu

tta
Leu

cct
Pro
145
ctt
Leu

agt
ser

aac
Asn

sty

act
Thr
225
atg
Met

aag
Lys

gag
Glu

cag
GlIn

tac
Tyr
305
acc
Thr

agg
Arg

cct
Pro

agc
ser

aac
Asn
385
aag
Lys

aag
Lys

Gly

agc
ser

gaa
Glu

gag
Glu

atc
Ile
130
tat
Tyr

gct
Ala

act
Thr

aga
Arg

a1y
210

agt
Ser

agg
Arg

ggc
Gly

oty

tac
Tyr
290
ttc
Phe

tac
Tyr

oty

CCcC
Pro

acc
Thr
370
atg
Met

acc
Thr

atc
Ile

Thr

caa
Gln

aca
Thr

ttg
Leu
115
daa
Lys

ttg
Leu

cca
Pro

att
Ile

tac
Tyr
195
tcg
ser

atg
Met

oty

aac
Asn

gcc
Ala
275

ggc
Gly

aag
Lys

gag
Glu

gac
Asp

aac
Asn
355
gag
Glu

agg
Arg

acc
Thr

gac
Asp

Glu

ttt
Phe

gaa
Glu
100
aaa
Lys

gga
Gly

act
Thr

gaa
Glu

cga
Arg
180
aat
Asn

Ty

gtg
val

acc
Thr

ccc
Pro
260
cct
Pro

aac
Asn

cag
Gln

gac
Asp

tgc
Cys
340

ggc
Gly

aag
Lys

ctg
Leu

tac
TYyr

cac
His
420

Arg

cta
Leu
85

cag
GlIn

gaa
Glu

gta
val

ttt
Phe

gat
Asp
165
gaa
Glu

gtc
val

sty

agc
Ser

gt
Va

245
tac
Tyr

ctg
Leu

agg
Arg

acc
Thr

cag
Gln
325
ttc
Phe

cca
Pro

atg
Met

ctg
Leu

aag
Lys
405

agg
Arg

Lys
70

aaa
Lys

att
Ile

ata
Ile

gaa
Glu

cac
His
150
aaa
Lys

cac
His

att
Ile

agt
ser

gtg
val
230
aac
Asn

gag
Glu

CccCcC
Pro

gcc
Ala

ttc
Phe
310

ggc
Gly

ttc
Phe

gtg
val

tac
TYyr

ctg
Leu
390
gcc
Ala

atc
Ile

Glu

agc
ser

aca
Thr

ggc
&ty
aga
Ar

135
tgt
Cys

gaa
Glu

aga
Arg

cga
Arg

oy
215

atc
Ile

oty

ggc
Gly

ttc
Phe

ttc
Phe
295
ccc
Pro

atc
Ile

tac
Tyr

atg
Met

gt
vVa
375
gag
Glu

aag
Lys

gag
Glu

IBPF15-520wW0-E(seq)fin

Gly

ctt
Leu

cta
Leu

atc
Ile
120
ctc

g Leu

gtt
val

tat
Tyr

gat
Asp

att
Ile
200

3ty

aag
Lys

cac
His

acc
Thr

gcc
Ala
280
acc
Thr

gag
Glu

tgc
Cys

gac
Asp

cag
Gln
360
gag
Glu

gga
Gly

aag
Lys

atc
Ile

Glu

oty

gat
Asp
105
aat
Asn

tta
Leu

aat
Asn

cag
Gln

oty
185

acc
Thr

tca
Ser

CCcC
Pro

aac
Asn

cag
Gln
265
tac
Tyr

aag
Lys

oty

acc
Thr

atc
Ile
345
aag
Lys

gac
Asp

ggc
Gly

gag
Glu

ctg
Leu
425

val

ctt
Leu
90

gtg
val

gca
Ala

ggt
Gly

cag
Gln

tca
Ser
170

oty

999
Gly

oty

gag
Glu

ttc
Phe
250
atc
Ile

gac
Asp

tac
Tyr

tac
Tyr

gcc
Ala
330

agg
Arg

aag
Lys

oty

ggc
Gly

gt
va

410
aag
Lys
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Ala
75

gaa
Glu

ttg
Leu

tat
Tyr

gga
Gly

gga
&y
155
gtg
val

aat
Asn

aac
Asn

oty

atg
Met
235
gt
va

ctg
Leu

atc
Ile

cct
Pro

cac
His
315
acc
Thr

ttc
Phe

act
Thr

gt
va

cac
His
395

agg
Arg

cac
H1s

Gly

cac
His

gct
Ala

oty

caa
Gln
140
acg
Thr

gaa
Glu

gct
Ala

tcc
Ser

a1y
220

aag
Lys

atc
Ile

gac
Asp

ctg
Leu

gcc
Ala
300

tgg
Trp

agc
Ser

gac
Asp

ctg
Leu

ctg
Leu
380
tac
Tyr

ctg
Leu

gac
Asp

Leu

ctt
Leu

gat
Asp

cac
His
125
caa
Gln

att
Ile

gaa
Glu

oty

gct
Ala
205
tcg
Ser

atc
Ile

gag
Glu

ctg
Leu

acc
Thr
285
gac
Asp

gag
Glu

aac
Asn

oty

aag
Lys
365
aag
Lys

agg
Arg

CccCcC
Pro

aag
Lys

Asp

cgg
Arg

atg
Met
110
cgc
Arg

ggc
Gly

ttg
Leu

gag
Glu

oy
190

gac
Asp

acc
Thr

aag
Lys

oty

aac
Asn
270
acc
Thr

atc
Ile

agg
Arg

atc
Ile

acc
Thr
350

tgg
Trp

oty

tgc
Cys

gac
Asp

gac
Asp
430

Met

gat
Asp
95

ggt
Gly

cac
His

acc
Thr

ctg
Leu

atg
Met
175
atc
Ile

ggt
Gly

caa
Gln

ctg
Leu

gag
Glu
255
gtg
val

gt
va

cag
Gln

agc
Ser

agc
Ser
335
aac
Asn

gag
Glu

gac
Asp

gac
Asp

gcc
Ala
415
tac
Tyr

Asn
80

atc
Ile

cz;t
H1s

aaa
Lys

aat
Asn

gat
Asp
160
caa
Gln

ttc
Phe

ggc
Gly

oty

tgc
Cys
240

oty

acc
Thr

ttc
Phe

gac
Asp

atg
Met
320
atg
Met

ttc
Phe

cct
Pro

gt
va

ttc
Phe
400
cac
His

aac
Asn

288

336

384

432

480

528

576

624

672

720

768

816

864

912

960

1008

1056

1104

1152

1200

1248

1296



IBPF15-520w0-E(seq)fin
aag gtg aag ctg tac gag aac gcc gt? gcc agg tac tcc atg ctg ccc 1344
Lys val Lys Leu Tyr Glu Asn Ala val Ala Arg Tyr Ser Met Leu Pro
435 440 445
agc cag gcc aag 1356
Ser Gln Ala Lys
450

<210> 43
<211> 452
<212> PRT
<213> Artificial Sequence
<220>
<223> Tankyrase-hmAGl
<400> 43
Met Leu ITe Asp Ala Met Pro Pro Glu Ala Leu Pro Thr Cys Phe Lys
1 5 10 15
Pro GIn Ala Thr val val Ser Ala Ser Leu Ile Ser Pro Ala Ser Thr
20 25 30
Pro Ser Cys Leu Ser Ala Ala Ser Ser Ile Asp Asn Leu Thr Gly Pro
35 40 45
Leu Ala Glu Leu Ala val Gly Gly Ala Ser Asn Ala Gly Asp Gly Ala
50 55 60
Ala Gly Thr Glu Arg Lys Glu Gly Glu val Ala Gly Leu Asp Met Asn
65 70 75 80
Ile Ser Gln Phe ggu Lys Ser Leu Gly SSU Glu His Leu Arg Sgp Ile
Phe Glu Thr Glu Gln Ile Thr Leu Asp val Leu Ala Asp Met Gly His
100 105 110
Glu Glu Leu Lys Glu ITe Gly ITe Asn Ala Tyr Gly His Arg His Lys
115 120 125
Leu Ile Lys Gly val Glu Arg Leu Leu Gly Gly GIn GIn Gly Thr Asn
130 135 140
Pro Tyr Leu Thr Phe His Cys val Asn GIn Gly Thr Ile Leu Leu Asp
145 150 155 160
Leu Ala Pro Glu Asp Lys Glu Tyr GIn Ser val Glu Glu Glu Met Gln
165 170 175
Arg Glu His Arg Asp Gly Gly Asn Ala Gly Gly Ile Phe
180 185 190
Asn Arg Tyr Asn val Ile Arg Ile Thr Gly Asn Ser Ala Asp Gly Gly
195 200 205
Gly Gly ser Gly Gly Ser Gly Gly Ser Gly Gly Gly Ser Thr Gln Gly
210 215 220
Thr Ser Met val Ser val Ile Lys Pro Glu Met Lys Ile Lys Leu Cys
225 230 235 240
Met Arg Gly Thr val Asn Gly His Asn Phe val Ile Glu Gly Glu Gly
245 250 255
Lys Gly Asn Pro Tyr Glu Gly Thr Gln Ile Leu Asp Leu Asn val Thr
260 265 270
Glu Gly Ala Pro Leu Pro Phe Ala Tyr Asp Ile Leu Thr Thr val Phe
275 280 285
Gln Tyr Gly Asn Arg Ala Phe Thr Lys Tyr Pro Ala Asp Ile Gln Asp
290 295 300
Tyr Phe Lys Gln Thr Phe Pro Glu Gly Tyr His Trp Glu Arg Ser Met
305 310 315 320
Thr Tyr Glu Asp GIn Gly ITe Cys Thr Ala Thr Ser Asn Ile Ser Met
325 330 335
Arg Gly Asp Cys Phe Phe Tyr Asp Ile Arg Phe Asp Gly Thr Asn Phe
340 345 350
Pro Pro Asn Gly Pro val Met GIn Lys Lys Thr Leu Lys Trp Glu Pro
355 360 365
Ser Thr Glu Lys Met Tyr val Glu Asp Gly val Leu Lys Gly Asp val
370 375 380
Asn Met Arg Leu Leu Leu Glu Gly Gly Gly His Tyr Arg Cys Asp Phe
385 390 395 400
Lys Thr Thr Tyr Lys Ala Lys Lys Glu val Arg Leu Pro Asp Ala His
405 410 415
Lys Ile Asp His Arg Ile Glu Ile Leu Lys His Asp Lys Asp Tyr Asn
420 425 430
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Ser Gln Ala Lys

450

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<400>

atg
Met
1

cat
His

gac
Asp

gat
Asp

gaa
Glu
65

cat
His

ggt
Gly

gt
va

acc
Thr

ccc
Pro
145
cct
Pro

aac
Asn

cag
GlIn

gac
Asp

tgc
Cys
225

oty

aag
Lys

ctg
Leu

cag
Gln

ttt
Phe

atg
Met

gag
Glu
50

gcc
Ala

gt
va

gga
Gly

agc
ser

gtg
val
130
tac
Tyr

ctg
Leu

agg
Arg

acc
Thr

cag
Gln
210
ttc
Phe

CCa
Pro

atg
Met

ctg
Leu

44
1011
DNA

Artificial Sequence

PKCiota-hmAGl

cDs
D..
44

gtc
val

gaa
Glu

tgt
Cys
35

gaa
Glu

ttt
Phe

ttc
Phe

agt
Ser

gt
va
115
aac
Asn

gag
Glu

CCcC
Pro

gcc
Ala

ttc
Phe
195

oty

ttc
Phe

gt
va

tac
Tyr

ctg
Leu

(101D

cgg
Arg

cct
Pro
20

tct
Ser

sty

aga
Arg

cct
Pro

ggt
Gly
100
atc
Ile

ggc
Gly

ety

ttc
Phe

ttc
Phe
180
ccc
Pro

atc
Ile

tac
Tyr

atg
Met

gtg
val
260
gag
Glu

gtg
val
5

tcc
Ser

ttt
Phe

gac
Asp

ctt
Leu

tgt
Cys
85

ggt
Gly

aag
Lys

cac
H1s

acc
Thr

gcc
Ala
165
acc
Thr

gag
Glu

tgc
Cys

gac
Asp

cag
Gln
245
gag
Glu

sty

ada
Lys

atc
Ile

gac
Asp

ccg
Pro

tat
Tyr
70

acc
Thr

tca
Ser

CcCcC
Pro

aac
Asn

cag
Gln
150
tac
Tyr

aag
Lys

ggc
Gly

acc
Thr

atc
Ile
230
aag
Lys

gac
Asp

oty

gcc
Ala

tcc
Ser

aac
Asn

tgt
Cys
55

gag
Glu

oty

gga
Gly

gag
Glu

ttc
Phe
135
atc
Ile

gac
Asp

tac
Tyr

tac
Tyr

gcc
Ala
215

agg
Arg

aag
Lys

ggc
Gly

oty

IBPF15-520wW0-E(seq)fin
Lys val Lys Leu Tyr Glu Asn Ala val Ala Arg Tyr Ser Met Leu Pro
435 445

440

tac
Tyr

ttt
Phe

gaa
Glu
40

aca
Thr

cta
Leu

aac
Asn

gga
Gly

atg
Met
120
gtg
val

ctg
Leu

atc
Ile

cct
Pro

cac
His
200
acc
Thr

ttc
Phe

act
Thr

gtg
val

cac
H1s

tac
Tyr

gag
Glu
25

cag
Gln

gta
val

aac
Asn

tcc
Ser

gga

105
aag
Lys

atc
Ile

gac
Asp

ctg
Leu

gcc
Ala
185

tgg
Trp

agc
ser

gac
Asp

ctg
Leu

ctg
Leu
265
tac
Tyr

cgc
Arg

10

ggc
oty
ctc
Leu

tca
Ser

aag
Lys

gct
Ala
90

tcg
Ser

atc
Ile

gag
Glu

ctg
Leu

acc
Thr
170
gac
Asp

gag
Glu

aac
Asn

ggc
Gly

aag
Lys
250
aag
Lys

agg
Arg

Page 27

999
Gly

ctt
Leu

ttc
Phe

tct
Ser

gat
Asp
75

gac
Asp

acc
Thr

aag
Lys

ggc
Gly

aac
Asn
155
acc
Thr

atc
Ile

agg
Arg

atc
Ile

acc
Thr
235

tgg
Trp

ggc
Gly

tgc
Cys

gat
Asp

tgc
Cys

acc
Thr

cag
Gln

tct
ser

ty

caa
Gln

ctg
Leu

gag
Glu
140
gt
vVa

gtg
val

cag
Gln

agc
Ser

agc
Ser
220
aac
Asn

gag
Glu

gac
Asp

gac
Asp

atc
Ile

aat
Asn

atg
Met
45

ttg
Leu

gaa
Glu

oty

gga
Gly

tgc
Cys
125

ggc
Gly

acc
Thr

ttc
Phe

gac
Asp

atg
Met
205
atg
Met

ttc
Phe

cct
Pro

gtg
val

ttc
Phe

atg
Met

gag
Glu
30

aaa
Lys

gag
Glu

ctc
Leu

oty

act
Thr
110
atg
Met

aag
Lys

gag
Glu

cag
Gln

tac
Tyr
190
acc
Thr

agg
Arg

cct
Pro

agc
ser

aac
Asn
270
aag
Lys

ata
Ile
15

gtt
val

tgg
Trp

tta
Leu

ttg
Leu

oy
95

agt
Ser

agg
Arg

ggc
Gly

oty

tac
Tyr
175
ttc
Phe

tac
Tyr

oty

CCcC
Pro

acc
Thr
255
atg
Met

acc
Thr

aca
Thr

cga
Arg

ata
Ile

gaa
Glu

att
Ile
80

tcg
Ser

atg
Met

oty

aac
Asn

gcc
Ala
160

ggc
Gly

aag
Lys

gag
Glu

gac
Asp

aac
Asn
240
gag
Glu

agg
Arg

acc
Thr

48

96

144

192

240

288

336

384

432

480

528

576

624

672

720

768

816

864



tac
Tyr

cac
His
305
ctg
Leu

aag
Lys

aag
Lys
290

agg
Arg

tac
Tyr

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

Met
1
His
Asp
Asp
Glu
65
His
Gly
val
Thr
Pro
145
Pro
Asn
Gln
Asp
Cys
225
Gly
Lys
Leu
Tyr
His
305
Leu

Lys

Gln
Phe
Met
Glu
50

Ala
val
Gly
Ser
val
130
Tyr
Leu
Arg
Thr
Gln
210
Phe
Pro
Met
Leu
Lys
290
Arg

Tyr

<210>
<211>

275
gcc
Ala

atc
Ile

gag
Glu

45
337
PRT

aag
Lys

gag
Glu

aac
Asn

aag
Lys

atc
Ile

gcc
Ala
325

gag
Glu

ctg
Leu
310
gtg
val

gtg
val
295
aag
Lys

gcc
Ala

Artificial Sequence

PKCiota-hmAG1l

5
val
Glu
Cys
35
Glu
Phe
Phe
Ser
val
115
Asn
Glu
Pro
Ala
Phe
195
Gly
Phe
val
Tyr
Leu
275
Ala
Ile

Glu

46
1020

Arg
Pro
20

Ser
Gly
Arg
Pro
Gly
100
Ile
Gly
Gly
Phe
Phe
180
Pro
Ile
Tyr
Met
val
260
Glu
Lys
Glu

Asn

val
5
Ser
Phe
Asp
Leu
Cys
85
Gly
Lys
His
Thr
Ala
165
Thr
Glu
Cys
Asp
Gln
245
Glu
Gly
Lys
Ile

Ala
325

Lys
Ile
Asp
Pro
Tyr
70

Thr
Ser
Pro
Asn
Gln
150
Tyr
Lys
Gly
Thr
Ile
230
Lys
Asp
Gly
Glu
Leu

310
val

Ala
Ser
Asn
Cys
55

Glu
Gly
Gly
Glu
Phe
135
Ile
Asp
Tyr
Tyr
Ala
215
Arg
Lys
Gly
Gly
val
295
Lys

Ala

IBPF15-520w0-E(seq)

280
agg
Arg

cac
His

agg
Arg

Tyr
Phe
Glu
Thr
Leu
Asn
Gly
Met
120
val
Leu
Ile
Pro
His
200
Thr
Phe
Thr
val
His
280
Arg
His

Arg

ctg
Leu

gac
Asp

tac
Tyr

Tyr
Glu
25

Gln
val
Asn
Ser
Gly
105
Lys
Ile
Asp
Leu
Ala
185
Trp
Ser
Asp
Leu
Leu
265
Tyr
Leu
Asp

Tyr

CCC
Pro

aag
Lys

tcc

Ser
330

Arg
10

Gly
Leu
Ser
Lys
Ala
90

Ser
Ile
Glu
Leu
Thr
170
Asp
Glu
Asn
Gly
Lys
250
Lys
Arg
Pro
Lys

ser
330

Page 28

gac
Asp

gac
Asp
315

atg
Met

Gly
Leu
Phe
Ser
Asp
75

Asp
Thr
Lys
Gly
Asn
155
Thr
Ile
Arg
Ile
Thr
235
Trp
Gly
Cys
Asp
Asp

315
Met

gcc
Ala
300
tac
Tyr

ctg
Leu

Asp
Cys
Thr
Gln
60

Ser
Gly
Gln
Leu
Glu
140
val
val
Gln
Ser
Ser
220
Asn
Glu
Asp
Asp
Ala
300
Tyr

Leu

fin
285
cac
His

aac
Asn

CCcC
Pro

Asn
Met
45

Leu
Glu
Gly
Gly
Cys
125
Gly
Thr
Phe
Asp
Met
205
Met
Phe
Pro
val
Phe
285
His
Asn

Pro

aag
Lys

aag
Lys

agc
Ser

Met
Glu
30

Lys
Glu
Leu
Gly
Thr
110
Met
Lys
Glu
Gln
Tyr
190
Thr
Arg
Pro
Ser
Asn
270
Lys
Lys
Lys

Ser

atc
Ile

gt
va

cag

Gln
335

Ile
15

val
Trp
Leu
Leu
Gly
95

Ser
Arg
Gly
Gly
Tyr
175
Phe
Tyr
Gly
Pro
Thr
255
Met
Thr
Ile
val

Gln
335

gac
Asp

aag
Lys
320

gcc
Ala

Thr
Arg
Ile
Glu
Ile
80

Ser
Met
Gly
Asn
Ala
160
Gly
Lys
Glu
Asp
Asn
240
Glu
Arg
Thr
Asp
Lys
320
Ala

912

960

1008

1011



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

atg
Met

cac
H1s

tgg
Trp

aac
Asn

gac
Asp
65

ctt
Leu

sty

act
Thr

atg
Met

aag
Lys
145
gag
Glu

cag
GlIn

tac
TYyr

acc
Thr

agg
Arg
225
cct
Pro

agc
ser

aac
Asn

aag
Lys

aag
Lys
305

Ccct
Pro

ctg
Leu

ctc
Leu

acg
Thr
50

ttt
Phe

cag
Gln

oty

agt
Ser

agg
Arg
130
ggc
Gly

oty

tac
Tyr

ttc
Phe

tac
TYyr
210

oty

CCcC
Pro

acc
Thr

atg
Met

acc
Thr
290
atc
Ile

DNA

Artificial Sequence

TEL-hmAGL

CDS
..
46

cga
Arg

cgc
Arg

aag
Lys
35

ttt
Phe

cgc
Arg

cat
His
tcg
ser

atg
Met
115

oty

aac
Asn

gcc
Ala

ggc
Gly

aag
Lys
195
gag
Glu

gac
Asp

aac
Asn

gag
Glu

agg
Ar

275
acc
Thr

gac
Asp

(1020)

gcg
Ala

ttg
Leu
20

tgg
Trp

gaa
Glu

tat
TYyr

att
Ile

ggt
Sty
100
gtg
val

acc
Thr

CCcC
Pro

cct
Pro

aac
Asn
180
cag
Gln

gac
Asp

tgc
Cys

ggc
Gly

aag
Lys
260
ctg

g Leu

tac
TYyr

cac
H1s

ctc
Leu
5

cag
GlIn

gct
Ala

atg
Met

cga
Arg

ctg
Leu

85

gga
Ty
agc
Ser

gt
va

tac
Tyr

ctg
Leu
165

agg
Arg

acc
Thr

cag
GlIn

ttc
Phe

CCa
Pro
245
atg
Met

ctg
Leu

aag
Lys

agg
Arg

agg
Arg

cca
Pro

gaa
Glu

aat
Asn

tct
ser
70

aag
Lys

agt
ser

gtg
val

aac
Asn

gag
Glu
150
ccc
Pro

gcc
Ala

ttc
Phe

ggc
Gly

ttc
Phe
230
gtg
val

tac
TYyr

ctg
Leu

gcc
Ala

atc
Ile
310

atg
Met

att
Ile

aat
Asn

g9c

55
cct
Pro

cag
Gln

ty

atc
Ile

oy
135

ggc
Gly

ttc
Phe

ttc
Phe

CcccC
Pro

atc
Ile
215
tac
Tyr

atg
Met

gt
va

gag
Glu

aag
Lys
295
gag
Glu

IBPF15-520w0-E(seq)fin

gag
Glu

tac
Tyr

gag
Glu
40

aaa
Lys

cat
His

agg
Arg

3ty

aag
Lys
120
cac
His

acc
Thr

gcc
Ala

acc
Thr

gag
Glu
200
tgc
Cys

gac
Asp

cag
Gln

gag
Glu

gga

280
aag
Lys

atc
Ile

gaa
Glu

tgg
Trp
25

ttt
Phe

gct
Ala

tca
Ser

acc
Thr

tca
ser
105
ccc
Pro

aac
Asn

cag
Gln

tac
Tyr

aag
Lys
185

oty

acc
Thr

atc
Ile

aag
Lys

gac
Asp
265

ggc
Gly

gag
Glu

ctg
Leu

gac
Asp
10

agc
Ser

tct
Ser

ctc
Leu

oty

999
Gly

90
N

gag
Glu

ttc
Phe

atc
Ile

gac
Asp
170
tac
Tyr

tac
Tyr

gcc
Ala

agg
Arg

aag
Lys
250

oty

ggc
Gly

gt
va

aag
Lys
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tcg
Ser

agg
Arg

tta
Leu

ctg
Leu

gat
Asp
75

aac
Asn

oty

atg
Met

gt
va

ctg
Leu
155
atc
Ile

cct
Pro

cac
His

acc
Thr

ttc
Phe
235
act
Thr

gt
va

cac
His
agg
Arg
cac
His
315

atc
Ile

gat
Asp

agg
Arg

ctg
Leu
60
gt
va

tcc
Ser

oty

aag
Lys

atc
Ile
140
gac
Asp

ctg
Leu

gcc
Ala

tgg
Trp

agc
Ser
220
gac
Asp

ctg
Leu

ctg
Leu

tac
Tyr

ctg
Leu
300
gac
Asp

cgc
Arg

gac
Asp

cca
Pro
45

ctg
Leu

ctc
Leu

gct
Ala

tcg
Ser

atc
Ile
125
gag
Glu

ctg
Leu

acc
Thr

gac
Asp

gag
Glu
205
aac
Asn

&y
aag

Lys

aag
Lys

agg
Ar

285
ccc
Pro

aag
Lys

ctg
Leu

gta
val
30

att
Ile

acc
Thr

tat
Tyr

gac
Asp

acc
Thr
110
aag
Lys

oty

aac
Asn

acc
Thr

atc
Ile
190

agg
Arg

atc
Ile

acc
Thr

tgg
Trp

ggc
ty
270
tgc

g Cys

gac
Asp

gac
Asp

cct
Pro
15

gcc
Ala

gac
Asp

aaad
Lys

gaa
Glu

ggt

95
caa
Gln

ctg
Leu

gag
Glu

gtg
val

gt
vVa

175
cag
Gln

agc
Ser

agc
Ser

aac
Asn

gag
Glu
255
gac
Asp

gac
Asp

gcc
Ala

tac
Tyr

gcg
Ala

cag
Gln

agc
Ser

gag
Glu

ctc
Leu
80

ggc
Gly

oty

tgc
Cys

oty

acc
Thr
160
ttc
Phe

gac
Asp

atg
Met

atg
Met

ttc
Phe
240
cct
Pro

gt
va

ttc
Phe

cac
His

aac
Asn
320

48

96

144

192

240

288

336

384

432

480

528

576

624

672

720

768

816

864

912

960



aag gt
Lys Va

agc cag
Ser Gln

<210>
<211>
<212>
<213>
<220>
<223>
<400>
Met Pro
1

His Leu

Trp Leu

Asn Thr
50

Asp Phe

65

Leu GIn

Gly Gly
Thr Ser

Met Arg
130

Lys Gly

145

Glu Gly

Gln Tyr
Tyr Phe

Thr Tyr
210

Arg Gly

225

Pro Pro

Ser Thr

Asn Met

Lys Thr
290

Lys Ile

305

Lys val

Ser Gln

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>

IBPF15-520w0-E(seq)fin

aag ctg tac gag aac gcc gt
Lys Leu Tyr Glu Asn Ala Vva

325
gcc aag
Ala Lys

340

47

340

PRT

Artificial Sequence

TEL-hmAGL

Arg Ala Leu Arg Met
5
Arg Leu GIn Pro Ile
20
Lys Trp Ala Glu Asn
35
Phe Glu Met Asn ggy
Arg Tyr Arg Ser Pro
70
His Ile Leu Lys Gln
85
Ser Gly Gly Ser Gly
100
Met val Ser val Ile
115
Gly Thr val Asn Gly
135
Asn Pro Tyr Glu Gly
150
Ala Pro Leu Pro Phe
165
Gly Asn Arg Ala Phe
180
Lys Gln Thr Phe Pro
195
Glu Asp GIn Gly 1ITe
215
Asp Cys Phe Phe Tyr
230
Asn Gly Pro val Met
245
Glu Lys Met Tyr val
260
Arg Leu Leu Leu Glu
275
Thr Tyr Lys Ala Lys
295
Asp His Arg Ile Glu
310
Lys Leu Tyr Glu Asn
325
Ala Lys
340

48

963

DNA

Artificial Sequence

DGKdeTt-hmAGl

CDS
(1)..0963)

Glu
Tyr
Glu
40

Lys
His
Arg
Gly
Lys
120
His
Thr
Ala
Thr
Glu
200
Cys
Asp
Gln
Glu
Gly
280
Lys
Ile

Ala

Glu
Trp
25

Phe
Ala
Ser
Thr
Ser
105
Pro
Asn
Gln
Tyr
Lys
185
Gly
Thr
Ile
Lys
Asp
265
Gly
Glu
Leu

val

gcc agg tac tcc atg ctg ccc
Ala Arg Tyr Ser Met Leu Pro

330

Asp
10

Ser
Ser
Leu
Gly
Gly
Gly
Glu
Phe
Ile
Asp
170
Tyr
Tyr
Ala
Arg
Lys
250
Gly
Gly
val
Lys

Ala
330
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Ser
Arg
Leu
Leu
Asp
75

Asn
Gly
Met
val
Leu
155
Ile
Pro
His
Thr
Phe
235
Thr
val
His
Arg
His
315
Arg

Ile
Asp
Arg
Leu
val
Ser
Gly
Lys
Ile
140
Asp
Leu
Ala
Trp
Ser
220
Asp
Leu
Leu
Tyr
Leu
300
Asp

Tyr

Arg
Asp
Pro
45

Leu
Leu
Ala
Ser
Ile
125
Glu
Leu
Thr
Asp
Glu
205
Asn
Gly
Lys
Lys
Ar

285
Pro
Lys

Ser

Leu
val
30

Ile
Thr
Tyr
Asp
Thr
110
Lys
Gly
Asn
Thr
Ile
190
Arg
Ile
Thr
Trp

Gly
270

g Cys

Asp
Asp

Met

335

Pro
15

Ala
Asp
Lys
Glu
Gly
Gln
Leu
Glu
val
val
175
Gln
Ser
Ser
Asn
Glu
255
Asp
Asp
Ala
Tyr

Leu
335

Ala
Gln
Ser
Glu
Leu
80

Gly
Gly
Cys
Gly
Thr
160
Phe
Asp
Met
Met
Phe
240
Pro
val
Phe
His
Asn

320
Pro

1008

1020



<400>

atg
Met
1

cac
His

cgg
Arg

oty

gag
Glu

65

ggt
&y
gtg
val

acc
Thr

CCC
Pro

cct
Pro
145
aac
Asn

cag
Gln

gac
Asp

tgc
Cys

ggc
Gly
225
aag
Lys

ctg
Leu

tac
TYyr

cac
H1s

ctg
Leu
305
aag
Lys

ccg
Pro

ctc
Leu

ggc
Gly

gt
va
50
ctg
Leu

oty

agc
Ser

gt
va

tac
Tyr
130
ctg
Leu

agg
Arg

acc
Thr

cag
GlIn

ttc
Phe
210
cca
Pro

atg
Met

ctg
Leu

aag
Lys

agg
Arg
290
tac
Tyr

<210>
<211>
<212>

48
gtt
val

agt
ser

tct
Ser
35

acc
Thr

agc
Ser

agt
ser

gtg
val

aac
Asn
115
gag
Glu

CcccC
Pro

gcc
Ala

ttc
Phe

ggc
Gly
195
ttc
Phe

gtg
val

tac
Tyr

ctg
Leu

gcc
Ala
275
atc
Ile

gag
Glu

49
321
PRT

cac
H1s

ctc
Leu
20

gag
Glu

aag
Lys

cgc
Arg

Ty

atc
Ile
100

oty

ggc
Gly

ttc
Phe

ttc
Phe

ccc
Pro
180
atc
Ile

tac
TYyr

atg
Met

gt
va

gag
Glu
260
aag
Lys

gag
Glu

aac
Asn

ctc
Leu

tgt
Cys

ctc
Leu

gt
va

agc
Ser

&9
85

aag
Lys

cac
His

acc
Thr

gcc
Ala

acc
Thr
165
gag
Glu

tgc
Cys

gac
Asp

cag
GlIn

gag
Glu
245
gga
Gly

aag
Lys

atc
Ile

gcc
Ala

tgg
Trp

gag
Glu

ctg
Leu

oty

acc
Thr
70

tca
Ser

CCC
Pro

aac
Asn

cag
GlIn

tac
Tyr
150
aag
Lys

oty

acc
Thr

atc
Ile

aag
Lys
230
gac
Asp

ggc
Gly

gag
Glu

ctg
Leu

gt
va
310

999
Gly

tat
Tyr

cac
H1s

cac
His
55

999
Gly

oty

gag
Glu

ttc
Phe

atc
Ile
135
gac
Asp

tac
Tyr

tac
Tyr

gcc
Ala

agg
Arg
215
aag
Lys

oty

ggc
Gly

gt
va

aag
Lys
295
gcc
Ala
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aca
Thr

aag
Lys

ctg
Leu
40

atg
Met

aac
Asn

oty

atg
Met

gt
va
120
ctg
Leu

atc
Ile

cct
Pro

cac
H1s

acc
Thr
200
ttc
Phe

act
Thr

gt
va

cac
His
agg
Arg
280
cac
His

agg
Arg

gag
Glu

gac
Asp
25

gag
Glu

aag
Lys

tcc
Ser

oty

aag
Lys
105
atc
Ile

gac
Asp

ctg
Leu

gcc
Ala

tgg
Trp

185
agc
Ser

gac
Asp

ctg
Leu

ctg
Leu

tac
Tyr
265
ctg
Leu

gac
Asp

tac
Tyr

gag
Glu
10

atc
Ile

cgg
Arg

agg
Arg

gct
Ala

tcg
Ser
90

atc
Ile

gag
Glu

ctg
Leu

acc
Thr

gac
Asp
170

gag
Glu

aac
Asn

ggc
&y
aag
Lys
aag
Lys
250
agg
Arg

CccCcC
Pro

aag
Lys

tcc
Ser
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gtt
val

ttc
Phe

agg
Arg

atc
Ile

gac
Asp
75

acc
Thr

aag
Lys

oty

aac
Asn

acc
Thr
155
atc
Ile

agg
Arg

atc
Ile

acc
Thr

tgg
Trp
235

oty

tgc
Cys

gac
Asp

gac
Asp

atg
Met
315

gct
Ala

aca
Thr

gac
Asp

ctg
Leu
60

ggt
Gly

caa
Gln

ctg
Leu

gag
Glu

gtg
val
140
gt
vVa

cag
Gln

agc
Ser

agc
Ser

aac
Asn
220
gag
Glu

gac
Asp

gac
Asp

gcc
Ala

tac
Tyr
300
ctg
Leu

gcc
Ala

cgg
Arg

ctc
Leu
45

tgt
Cys

ggc
Gly

oty

tgc
Cys

oy
125

acc
Thr

ttc
Phe

gac
Asp

atg
Met

atg
Met
205
ttc
Phe

cct
Pro

gt
va

ttc
Phe

cac
His
285
aac
Asn

CccCcC
Pro

tgg
Trp

cac
His
30

aag
Lys

oty

gga
Gly

act
Thr

atg
Met
110
aag
Lys

gag
Glu

cag
Gln

tac
Tyr

acc
Thr
190

agg
Arg

cct
Pro

agc
Ser

aac
Asn

aag
Lys
270
aag
Lys

aag
Lys

agc
ser

ctg
Leu
15

gac
Asp

gac
Asp

atc
Ile

gga
Gly

agt
Ser
95

agg
Arg

oty

ggc
Gly

tac
Tyr

ttc
Phe
175
tac
Tyr

gga
Gly

CccCcC
Pro

acc
Thr

atg
Met
255
acc
Thr

atc
Ile

gtg
val

cag
Gln

gag
Glu

atc
Ile

ctg
Leu

aag
Lys

tcg
Ser
80

atg
Met

ggc
Gly

aac
Asn

gcc
Ala

oy
160

aag
Lys

gag
Glu

gac
Asp

aac
Asn

gag
Glu
240
agg
Arg

acc
Thr

gac
Asp

aag
Lys

gcc
Ala
320
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144

192

240

288

336

384

432

480

528

576

624

672

720

768

816

864

912

960

963



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

Met
1
His
Arg
Gly
Glu
65
Gly
val
Thr
Pro
Pro
145
Asn
Gln
Asp
Cys
Gly
225
Lys
Leu
Tyr
His
Leu

305
Lys

Pro
Leu
Gly
val
50

Leu
Gly
Ser
val
Tyr
130
Leu
Arg
Thr
Gln
Phe
210
Pro
Met
Leu
Lys
Arg

290
Tyr

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>
<400>
aag agg cgc
iys Arg Arg

Artificial Sequence

DGKdeTt-hmAGl

49
val

Ser
Ser
35

Thr
Ser
Ser
val
Asn
115
Glu
Pro
Ala
Phe
Gly
195
Phe
val
Tyr
Leu
Ala
275
Ile

Glu

50
78
DNA
Homo

CDS
L.
mM13
50

ttc aag aag
Phe Lys Lys
<210> 51
<211> 26
<212> PRT
<213> Homo
<223> M13

His
Leu
20

Glu
Lys
Arg
Gly
Ile
100
Gly
Gly
Phe
Phe
Pro
180
Ile
Tyr
Met
val
Glu
260
Lys
Glu

Asn

Leu
5
Cys
Leu
val
Ser
Gly
85
Lys
His
Thr
Ala
Thr
165
Glu
Cys
Asp
Gln
Glu
245
Gly
Lys
Ile

Ala

sapiens

.(78)

tgg
Trp

atc
Ile
20

aag
Lys
5

tcc
Ser

sapiens

Trp
Glu
Leu
Gly
Thr
70

Ser
Pro
Asn
GlIn
Tyr
150
Lys
Gly
Thr
Ile
Lys
230
Asp
Gly
Glu
Leu

val
310

aaa
Lys

agc
Ser

Gly
Tyr
His
His
55

Gly
Gly
Glu
Phe
Ile
135
Asp
Tyr
Tyr
Ala
Ar

215
Lys
Gly
Gly
val
Lys

295
Ala

aac
Asn

tcc
Ser
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Thr
Lys
Leu
40

Met
Asn
Gly
Met
val
120
Leu
Ile
Pro
His

Thr
200

g Phe

Thr

val

Arg
280
His

Arg

ttc
Phe

999
Gly

Glu
Asp
Glu
Lys
Ser
Gly
Lys
105
Ile
Asp
Leu
Ala
Trp
185
Ser
Asp
Leu
Leu
Tyr
265
Leu
Asp

Tyr

att
Ile

gca
Ala
25

Glu
10

Ile
Arg
Arg
Ala
Ser
90

Ile
Glu
Leu
Thr
Asp
170
Glu
Asn
Gly
Lys
Lys
250
Arg
Pro
Lys

Ser

gcc
Ala
10

ctg
Leu
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val
Phe
Arg
Ile
Asp
75

Thr
Lys
Gly
Asn
Thr
155
Ile
Arg
Ile
Thr
Trp
235
Gly
cys
Asp
Asp

Met
315

Ala
Thr
Asp
Leu
60

Gly
Gln
Leu
Glu
val
140
val
Gln
Ser
Ser
Asn
220
Glu
Asp
Asp
Ala
Tyr

300
Leu

Ala
Arg
Leu
45

Cys
Gly
Gly
Cys
Gly
125
Thr
Phe
Asp
Met
Met
205
Phe
Pro
val
Phe
His
285
Asn

Pro

Trp
His
30

Lys
Gly
Gly
Thr
Met
110
Lys
Glu
Gln
Tyr
Thr
190
Arg
Pro
Ser
Asn
Lys
270
Lys
Lys

Ser

Leu
15

Asp
Asp
Ile
Gly
Ser
95

Arg
Gly
Gly
Tyr
Phe
175
Tyr
Gly
Pro
Thr
Met
255
Thr
Ile
val

Gln

Glu

Leu
Lys
Ser
80

Met
Gly
Asn
Ala
Gly
160
Lys
Glu
Asp
Asn
Glu
240
Arg
Thr
Asp
Lys

Ala
320

gtc agc gct gcc aac cgg
val Ser Ala Ala Asn Arg

15

78



<400>
Lys Arg Arg Trp Lys Lys Asn Phe
1 5

51
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Phe Lys Lys Ile Ser Ser Ser Gly
20

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>
<400>

gac
Asp
1

tta
Leu

acc
Thr

gat
Asp

cct
Pro
65

gaa
Glu

ggc
Gly

gag
Glu

atc
Ile

aca
Thr
145

caa
GlIn

ttc
Phe

gtt
val

atg
Met
50

gaa
Glu

gag
Glu

tac
Tyr

aag
Lys

gat
Asp
130
gca
Ala

<210>
<211>
<212>
<213>
<223>
<400>
Asp GIn Leu Thr Glu

1
Leu

Thr
Asp
Pro
65

Glu
Gly

Glu

Phe
val
Met
50

Glu
Glu
Tyr

Lys

52

441

DNA

Homo sapiens

CDS
(D..4D
calmodulin
52

ctg aca gaa
Leu Thr Glu

5
gac aag gat
Asp Lys Asp
20

atg agg tcg
Met Arg Ser
35

atc aat gaa
Ile Asn Glu

ttt ctt act
Phe Leu Thr

gaa atc cga
Glu ITe Arg
85
atc agc gct
Ile Ser Ala
100

tta aca gat
Leu Thr Asp
115

ggt gat ggc
Gly Asp Gly

aag
Lys

53

147

PRT

Homo sapiens
calmodulin
53

5
Asp Lys Asp
20

Met Arg Ser
35
ITe Asn Glu

Phe Leu Thr

Glu Ile Arg
85
Ile Ser Ala
100
Leu Thr Asp
115

gag
Glu

oty

ctt
Leu

gtc
val

atg
Met
70

gaa
Glu

gct
Ala

gaa
Glu

caa
GlIn

Glu
Gly
Leu
val
Met
Glu
Ala

Glu

cag
Gln

gac
Asp

gga
Gly

gat
Asp
55

atg
Met

gca
Ala

gaa
Glu

gaa
Glu

gta

val
135

Gln
Asp
Gly
Asp
55

Met
Ala
Glu

Glu

att
Ile

oty

caa
Gln
40

gct
Ala

gct
Ala

ttc
Phe

tta
Leu

gtt
val
120

aac
Asn

Ile
Gly
Gln
40

Ala
Ala
Phe
Leu

val
120

Ile Ala val ser Ala Ala Asn Arg
15

Ala
25

gca
Ala

acc
Thr
25

aac
Asn

gat
Asp

aga
Arg

cgt
Arg

cgt
Arg
105
gat
Asp

tat
Tyr

Ala
Thr
25

Asn
Asp
Arg
Arg
Arg

105
Asp

Leu

gag
Glu
10

atc
Ile

cca
Pro

oty

aadad
Lys

gtt
val
90

cac
His
gaa
Glu

gaa
Glu

Glu
10

Ile
Pro
Gly
Lys
val
90

His

Glu
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ttc
Phe

acc
Thr

acg
Thr

aat
Asn

atg
Met
75

ttt
Phe

gtc
val

atg
Met

gag
Glu

Phe
Thr
Thr
Asn
Met
75

Phe
val

Met

adad
Lys

aca
Thr

gaa
Glu
gga
ety
60

aag
Lys

gac
Asp

atg
Met

ata
Ile

ttt

Phe
140

Lys
Thr
Glu
Gly
60

Lys
Asp
Met

Ile

gaa
Glu

aag
Lys

gca
Ala
45

acg
Thr

gac
Asp

aag
Lys

aca
Thr

agg
Arg
125
gta
val

Glu
Lys
Ala
45

Thr
Asp
Lys
Thr

Arg
125

gcc
Ala

gaa
Glu
30

gaa
Glu

att
Ile

aca
Thr

gat
Asp
aac
Asn
110
gaa
Glu

caa
Gln

Ala
Glu
Glu
Ile
Thr
Asp
Asn

110
Glu

ttc
Phe
15

ctt
Leu

ttg
Leu

tac
Tyr

gac
Asp

999
cly
95

ctc
Leu

gca
Ala

atg
Met

Phe
15

Leu
Leu
Tyr
Asp
Gly
95

Leu

Ala

tca
Ser

oty

cag
Gln

ttt
Phe

agc
Ser
80

aac
Asn

999
Gly

gat
Asp

atg
Met

Ser
Gly
Gln
Phe
Ser
80

Asn
Gly

Asp
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144

192

240

288
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432
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Ile Asp Gly Asp Gly GIn val Asn Tyr Glu Glu Phe val Gln Met Met
130 135 140
Thr Ala Lys
145
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