<110>

<120>

<130>

<160>

<170>

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

<220>
<223>

<400>

Arg val Ala Ala His Ile Thr Gly Thr Arg Gly
1

Ser

Ser

Leu

Tyr

65

Lys

Pro

Lys

Glu

Leu

Ser

Trp

Arg

50

Ser

Asn

Asp

Asp

Leu

130

Ile

eolf-seql
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1

258

PRT

Artificial Sequence

Fusion Peptide

1

5 10

Pro Asn Ser Lys Ash Glu Lys Ala Leu

20 25

Glu Ser Ser Arg Ser Gly His Ser Phe

35 40

Asn Gly Glu Leu val Ile His Glu Lys

55

Gln Thr Tyr Phe Arg Phe Gln Glu Glu

70 75

Asp Lys GIn Met val Gln Tyr Ile Tyr

85 90

Pro Ile Leu Leu Met Lys Ser Ala Arg

100 105

Ala Glu Tyr Gly Leu Tyr Ser Ile Tyr

115 120

Lys Glu Asn Asp Arg Ile Phe val Ser

Arg

Gly

Leu

Gly

60

Ile

Lys

Asn

Gln

val
140

Asp Met Asp His Glu Ala Ser Phe Phe Gly
Page 1

Ser

Arg

Ser

45

Phe

Lys

Tyr

Ser

Gly

Thr

Ala

Asn

Tyr

Glu

Thr

Cys

Gly

Asn

Phe

Thr

15

Ile

Leu

Tyr

Asn

Ser

95

Trp

Ile

Glu

Leu

Leu

Asn

His

Thr

80

Tyr

Ser

Phe

His

val



145

Gly

Arg

val

Cys

Arg

Ala

Pro

Gly

Asp

Asp

Arg

Arg

Gln

Leu

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

<220>
<223>

<400>

Gly

Tyr

Tyr

Gln

2
261
PRT

Ser

Arg

Pro

Gly

Gln

Ile

Thr

Arg

Ser

cys
245

150

Pro

Cys

Gln

Ser

Arg

Glu

Leu

Leu

Arg

Arg

val

Asp

Artificial Sequence

Fusion Peptide

2

Gly Arg Asp
1

Met

val

Met

Thr

65

Gly

val

Cys

Arg

50

Ala

Pro

Asp

Arg

35

Arg

Gln

Leu

Tyr

Tyr

Gln

Arg

Arg

5

Pro

Gly

Gln

Ile

val
85

Thr

Thr

Arg

Ser

cys

70

val

Cys

Gln

Ser

Arg

55

Glu

Arg

Gly

Thr

Ser

200

Trp

Thr

Leu

Leu

Arg

Arg

40

val

Asp

Pro

Leu

Ile

185

val

Arg

Gln

Arg

Thr

Ser

25

Trp

Thr

Leu

Leu

eolf-seql

Ala

170

val

Ser

Asp

Gly

Leu
250

Ile

10

val

Arg

Gln

Arg

155

Gly

Gln

Asn

val

Leu

235

Cys

val

sSer

Asp

Gly

Leu
75

Arg

Lys

Ala

220

val

Gln

Asn

val

Leu

60

cys

Gly Leu Ala
90

Page 2

val

Leu

Ala

205

Arg

Ala

Pro

Lys

Ala

Cys

val

Ile

Gly

val

Lys

Thr

Asn

Gly

Ser

Leu

Ala

30

Arg

Ala

Pro

Gly

Arg

Lys

Arg

Phe

Glu

Thr
255

Asn

Gly

Ser

Gly
95

160

Gly

Met

val

Met

Thr

240

Gly

Lys

Arg

Phe

Glu

Thr

80

Gly



Gly

Ser

Arg

Ser

145

Phe

Lys

Tyr

Ser

Gly

Thr

Ser

Asn

Tyr

Glu

Thr

Cys

210

Gly

Asn

Pro

Thr

115

Leu

Tyr

Asn

Ser

195

Trp

Glu

Ala Phe Leu

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

<220>
<223>

<400>

3

186
PRT
Artificial Sequence

Gln

100

Leu

Asn

His

Ile

Thr

180

Tyr

Ser

Phe

His

val
260

Arg

Ser

Ser

Leu

Tyr

165

Lys

Pro

Lys

Glu

Leu

245

Gly

val

Ser

Trp

Asn

Asp

Asp

Leu
230

Fusion Peptide

3

Ala

Pro

Glu

135

Asn

Gln

Asp

Pro

Ala

215

Lys

Asp

Ala

Asn

120

Ser

Gly

Thr

Lys

Ile

200

Glu

Glu

Met

His

105

Ser

Ser

Glu

Tyr

Gln

185

Leu

Tyr

Asn

Asp

eolf-seql

Ile Thr Gly

Lys

Arg

Leu

Phe

170

Met

Leu

Gly

Asp

His
250

Asn

Ser

val

155

Arg

val

Met

Leu

Arg

Glu

Glu

Gly

Ile

Phe

Gln

Lys

Ala

Thr

Lys

His

His

Gln

Tyr

Ser

205

Ser

Phe

Ser

Arg

Ala

Ser

Glu

Glu

Ile

190

Ala

Ile

val

Phe

Gly

Leu

Phe

Lys

Glu

175

Tyr

Arg

Tyr

Ser

Phe
255

Arg

Gly

Leu

Lys

Asn

val
240

Gly

Arg val Ala Ala His Ile Thr Gly Thr Arg Gly Arg Ser Asn Thr Leu
1 5 10 1

Ser Ser Pro Ash Ser Lys Asn Glu Lys Ala Leu Gly Arg Lys Ile Asn
20 30

25

Page 3



Ser

Leu

Tyr

65

Lys

Pro

Lys

Glu

Leu

145

Gly

Leu

Trp

Arg

50

Ser

Asn

Asp

Asp

Leu

130

Ile

Pro

Leu

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

<220>
<223>

<400>

Glu

35

Asn

Gln

Asp

Pro

Ala

115

Lys

Asp

Leu

Lys

4
227
PRT

Ser

Gly

Thr

Lys

Ile

100

Glu

Glu

Met

Gly

Lys

Ser

Glu

Tyr

Gln

85

Leu

Tyr

Asn

Asp

Leu

165

Leu

Arg

Leu

Phe

70

Met

Leu

Gly

Asp

His

150

Ala

Leu

Ser

val

55

Arg

val

Met

Leu

Arg

Glu

Gly

Arg

Artificial Sequence

Fusion Peptide

4

Gly Leu Gly Ser val Phe Gly
1 5

Ile Pro Lys val Ala Lys Lys
20

Pro Lys val Met Lys Glu Ala
35

eolf-seql
Gly His Ser Phe Leu Ser
40 45

Ile His Glu Lys Gly Phe
60

Phe GIn Glu Glu Ile Lys
75

Gln Tyr Ile Tyr Lys Tyr
90

Lys Ser Ala Arg Asn Ser
105

Tyr Ser Ile Tyr Gln Gly
120 125

ITe Phe val ser val Thr
140

Ala Ser Phe Phe Gly Ala
155

Arg val val Arg Lys Leu
170

Leu Leu Lys
185

Arg Leu Ala Arg Ile Leu
10

Leu Gly Pro Lys val Ala
25

ITe Pro Met Ala val Glu
40 45

Page 4

Asn Leu
Tyr Tyr
Glu Asn
Thr ser

95
Cys Trp
110
Gly 1Ile
Asn Glu

Phe Leu

Leu Leu
175

Gly Arg
15

Lys val
30

Met Ala

His

Ile

Thr

80

Tyr

Ser

Phe

His

val

160

Arg

val

Leu

Lys



Ser

Ala

65

Thr

Ile

Leu

Tyr

Asn

145

Ser

Trp

Ile

Glu

Leu
225

Gln

50

Gly

Leu

Asn

His

Ile

130

Thr

Tyr

Ser

Phe

His

210

val

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

<220>
<223>

<400>

Glu

Arg

Ser

Ser

Leu

115

Tyr

Lys

Pro

Lys

Glu

195

Leu

Gly

5
264
PRT

Glu

val

Ser

Arg

Ser

Asn

Asp

Asp

180

Leu

Ile

Gln

Ala

Pro

85

Glu

Asn

Gln

Asp

Pro

165

Ala

Lys

Asp

Gln

Ala

70

Asn

Ser

Gly

Thr

Lys

150

Ile

Glu

Glu

Met

Pro

55

His

Ser

Ser

Glu

Tyr

Gln

Leu

Tyr

Asn

215

Artificial Sequence

Fusion Peptide

5

Gln

Ile

Lys

Arg

Leu

120

Phe

Met

Leu

Gly

200

His

Arg

Thr

Asn

Ser

105

val

Arg

val

Met

Leu

185

Arg

Glu

eolf-seql
val val Arg
60

Gly

Glu

90

Gly

Ile

Phe

Gln

Lys

Tyr

Ile

Ala

Thr

75

Lys

His

His

Gln

Tyr

155

Ser

Ser

Phe

Ser

Arg

Ala

Ser

Glu

Glu

140

Ile

Ala

Ile

val

Phe
220

Pro

Gly

Leu

Phe

Lys

Glu

Tyr

Arg

Tyr

Ser

205

Phe

Leu

Arg

Gly

Leu

110

Gly

Ile

Lys

Asn

Gln

190

val

Gly

Gly

Ser

Arg

95

Ser

Phe

Lys

Tyr

Ser

175

Gly

Thr

Ala

Leu

Asn

80

Lys

Asn

Tyr

Thr

160

Cys

Gly

Asn

Phe

Thr ser Glu Glu Thr Ile Ser Thr val Gln Glu Lys GIn Gln Asn Ile

1

5

10

15

Ser Pro Leu Vval Arg Glu Arg Gly Pro GIn Arg val Ala Ala His Ile
Page 5



Thr

Asn

ser

65

val

Arg

val

Met

Leu

145

Arg

Glu

Ala

Ile
225

Pro

Ser

Gly

Glu

50

Gly

Ile

Phe

Gln

Tyr

Ile

Ala

Ala

Leu

210

Pro

Lys

Gln

Thr

35

Lys

His

His

Gln

Tyr

115

Ser

Ser

Phe

Ser

cys

195

Gly

Lys

val

Glu

20

Arg

Ala

Ser

Glu

Glu

100

Ile

Ala

Ile

val

Phe

180

Gly

Ser

val

Met

Glu
260

Gly

Leu

Phe

Tyr

Arg

Tyr

Ser

165

Phe

Gly

val

Ala

Arg

Gly

Leu

70

Gly

Ile

Lys

Asn

Gln

150

val

Gly

Gly

Phe

Lys

Glu

Gln

Ser

Arg

55

Ser

Phe

Lys

Tyr

Ser

135

Gly

Thr

Ala

Pro

Lys

Ala

Pro

Asn

40

Lys

Asn

Tyr

Glu

Thr

120

Cys

Gly

Asn

Phe

Leu

200

Arg

Leu

Ile

Gln

25

Thr

Ile

Leu

Tyr

Asn

105

Ser

Trp

Ile

Glu

Leu

185

Gly

Leu

Gly

Pro

eolf-seql

Leu

Asn

His

Ile

90

Thr

Tyr

Ser

Phe

His

170

val

Leu

Ala

Pro

Met
250

Ser

sSer

Leu

75

Tyr

Lys

Pro

Lys

Glu

155

Leu

Gly

Ala

Arg

Lys

Ala

Ser

Trp

60

Arg

Ser

Asn

Asp

Asp

140

Leu

Ile

cys

Gly

Ile

220

val

val

Page 6

Pro

45

Glu

Asn

Gln

Asp

Pro

125

Ala

Lys

Asp

Ala

Ala

Glu

30

Asn

Ser

Gly

Thr

Lys

110

Ile

Glu

Glu

Met

Ala

190

val

Gly

Lys

Met

Ser

Ser

Glu

Tyr

95

Gln

Leu

Tyr

Asn

cys

val

Arg

val

Ala
255

Lys

Arg

Leu

80

Phe

Met

Leu

Gly

Asp

160

His

Arg

val

Leu

240

Lys



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

<220>
<223>

<400>

6
2
P

99
RT

Artificial Sequence

Fusion Peptide

6

Thr Sser Glu

1

Ser Pro

Thr Gly

Asn Glu

50

Ser Gly

65

val Ile

Arg Phe

val Gln

Met Lys

Leu Tyr

145

Arg Ile

Glu Ala

Ala Cys

Gly Lys

Leu

Thr

35

Lys

His

His

Gln

Tyr

115

Ser

Ser

Phe

Ser

Ala

195

Leu

Glu

val

20

Arg

Ala

Ser

Glu

Glu

100

Ile

Ala

Ile

val

Phe

180

Ala

Ser

Thr

5

Arg

Gly

Leu

Phe

Tyr

Arg

Tyr

Ser

165

Phe

Ala

Cys

Ile

Glu

Arg

Gly

Leu

70

Gly

Lys

Asn

Gln

150

val

Gly

Cys

Leu

Ser

Arg

Ser

Arg

55

Ser

Phe

Lys

Tyr

Ser

135

Gly

Thr

Ala

Pro

Ser

Thr

Gly

Asn

40

Lys

Asn

Tyr

Glu

Thr

120

Cys

Gly

Asn

Phe

Leu

200

Leu

val

Pro

25

Thr

Ile

Leu

Tyr

Asn

105

Ser

Trp

Ile

Glu

Leu

185

Gly

Ala

eolf-seql

Gln

10

Gln

Leu

Asn

His

Ile

90

Thr

Tyr

Ser

Phe

His

170

val

Leu

Glu

Arg

Ser

Ser

Leu

75

Tyr

Lys

Pro

Lys

Glu

155

Leu

Gly

Ala

Lys

val

Ser

Trp

60

Arg

Ser

Asn

Asp

Asp

Leu

Ile

Gly

Gly

Leu Ala Ile
Page 7

Gln

Ala

Pro

45

Glu

Asn

Gln

Asp

Pro

125

Ala

Lys

Asp

Ser

Arg

Ile

Gln

Ala

30

Asn

Ser

Gly

Thr

Lys

Ile

Glu

Glu

Met

Gly

val

Leu

Asn

15

Ser

Ser

Glu

Tyr

95

Gln

Leu

Tyr

Asn

Asp

Cys

val

Lys

Arg

Leu

80

Phe

Met

Leu

Gly

Asp
160

Arg

Leu



210

Ala ITe
225

Glu Ala

Phe Ala

Glu Ile

Lys Leu
290

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

<220>
<223>

<400>
Thr Ser
1

Ser Pro

Thr Gly

Asn Glu

50

Ser Gly
65
val ITe

Arg Phe

val Gln

val

Asp

Glu

Leu
275

Lys

7
224
PRT

His

Ala

Ala

260

Asp

Lys

Ser

Phe

245

Asn

cys

val

Pro

230

Gly

Ala

val

Ile

215

Asn

Glu

Asp

Ile

Gln
295

Artificial Sequence

Fusion Peptide

7

Glu

Leu

Thr

35

Lys

His

His

Gln

Tyr
115

Glu

val

20

Arg

Ala

Ser

Glu

Glu

100

Ile

Thr

5

Arg

Gly

Leu

Phe

Tyr

Ile

Glu

Arg

Gly

Leu

70

Gly

Ile

Lys

Ser

Arg

Ser

Arg

55

Ser

Phe

Lys

Tyr

Met

Ala

val

Glu

280

Gln

Thr

Gly

Asn

40

Lys

Asn

Tyr

Glu

Thr
120

Glu

Asn

Lys

Leu

val

Pro

25

Thr

Ile

Leu

Tyr

Asn

105

Ser

eolf-seql

220

val Lys Ala Leu

Ala
250
Gly

Gly

Trp

Gln

10

Gln

Leu

Asn

His

Ile

90

Thr

Tyr

235

Phe Gly

Met Lys

Tyr Asp

Glu

Glu Lys

Arg val

Ser Ser

Ser Trp

60

Leu Arg
75
Tyr Ser

Lys Asn

Pro Asp

Page 8

Glu

Lys

Gln

Ala

Pro

45

Glu

Asn

Gln

Asp

Pro
125

Ala

Ala

Ala

270

Leu

Gln

Ala

30

Asn

Ser

Gly

Thr

Lys

110

Ile

Asp

Asp

Ile

Ala

Asn

15

His

Ser

Ser

Glu

Tyr

95

Gln

Leu

Pro

240

Lys

Ala

Ile

Ile

Lys

Arg

Leu

80

Phe

Met

Leu



Met

Leu

145

Arg

Glu

Ala

Trp

Ala

Ala

Cys
210

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

<220>
<223>

<400>

8
2

Ser

Ser

Phe

Ser

02

PRT
Artificial Sequence

Ala

Ile

val

Phe

180

Gly

Arg

Arg

Tyr

Ser

165

Phe

Gly

val

Asn

Gln

150

val

Gly

Pro

Ccys

Fusion Peptide

8

val Arg Glu

1

Arg

Ala

Ser

Glu

65

Glu

Ile

Gly

Leu

Phe

50

Lys

Glu

Tyr

Arg

Gly

35

Leu

Gly

Ile

Lys

Arg

Ser

20

Arg

Ser

Phe

Lys

Tyr
100

Gly
5

Asn
Lys
Asn
Tyr
Glu

85

Thr

Pro

Thr

Ile

Leu

Tyr

Asn

Ser

Ser

135

Gly

Thr

Ala

Leu

Gln

Leu

Asn

His

55

Ile

Thr

Tyr

Cys

Gly

Asn

Phe

Arg

Ser

Ser

40

Leu

Tyr

Lys

Pro

Trp

Ile

Glu

Leu

185

Leu

Gly

val

Ser

25

Trp

Arg

Ser

Asn

eolf-seql

ser Lys Asp

Phe

His

170

val

Ala

Ile

Ala

10

Pro

Glu

Asn

Gln

Asp
90

Glu

155

Leu

Gly

Gly

Cys

Ala

Asn

Ser

Gly

Thr

75

Lys

140

Leu

Cys

Arg

Tyr

His

Ser

Ser

Glu

60

Tyr

Pro ITe Leu

Page 9

Ala

Lys

Asp

Ala

val

205

Arg

Ile

Lys

Arg

45

Leu

Phe

Met

Leu

Glu

Glu

Met

Ala

190

val

Arg

Thr

Asn

30

Ser

val

Arg

val

Met
110

Tyr

Asn

Cys

Arg

Cys

Gly
15

Glu

Gly

Phe

Gln
95

Lys

Gly
Asp

160

His

Lys

Arg

Thr

Lys

Gln
80

Tyr

Ser



Ala

Ile

val

145

Phe

val

Tyr

Arg

Tyr

130

Ser

Phe

Arg

Arg

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

<220>
<223>

<400>

Asn

115

Gln

val

Gly

Arg

9
243
PRT

Ser

Gly

Thr

Ala

Arg

Ile

Cys

Gly

Asn

Phe

165

Arg

Cys

Trp

Ile

Glu

150

Leu

Arg

Tyr

Ser

Phe

135

His

val

Arg

Arg

Artificial Sequence

Fusion Peptide

9

Gly 1le Gly
1

val

Ala

cys

val

65

Pro

Thr

Gly

val

Ala

50

Gln

Gln

Leu

Glu

Gly

35

Ala

Glu

Arg

Ser

Lys

Ile

20

His

Ala

Lys

val

Ser
100

Phe

5

Met

Leu

cys

Gln

Ala

85

Pro

Leu

Asn

Met

Ala

Gln

70

Ala

Asn

His

Ser

Arg

Ala

55

Asn

His

Ser

Lys

Glu

Leu

Gly

Arg

Arg

Ser

Gly

val

40

Cys

Ile

Ile

Lys

Asp

Leu

Ile

Pro

Arg

Cys

Ala

Gly

25

val

Thr

Ser

Thr

Asn
105

eolf-seql

Ala Glu Tyr

Lys

Asp

Leu

170

Lys

Arg

Lys

Gln

Arg

sSer

Pro

Gly

90

Glu

Glu
Met
155

Gly

Trp

Lys

Arg

Pro

Glu

Leu

75

Thr

Lys

Asn

140

Asp

Leu

Cys

Phe

Leu

Leu

Glu

60

val

Arg

Ala

Page 10

Gly

125

Asp

His

Ala

Phe

Gly

Gly

Gly

45

Thr

Arg

Gly

Leu

Leu

Arg

Glu

Gly

Arg

Lys

Asn

30

Leu

Ile

Glu

Arg

Gly
110

Tyr

Ile

Ala

Arg

val

Ala

15

Gln

Ala

Ser

Arg

ser

95

Arg

Ser

Phe

Ser

160

val

Cys

Phe

Trp

Gly

Thr

Gly

80

Asn

Lys



Ile

Leu

Tyr

145

Asn

Ser

Trp

Ile

Glu

225

Leu

Asn Ser
115

His Leu

130

Ile Tyr

Thr Lys

Tyr Pro

ser Lys

Phe Glu

210

His Leu

val Gly

<210> 10
<211> 196
<212> PRT

<213>

<220>

<223>

<400> 10

Gly
1

val
Gly
Asn

Lys

Ile Gly
Gly Glu
Pro Gln
35
Thr Leu

50

Ile Asn

Trp

Arg

Ser

Asn

Asp

180

Asp

Leu

Ile

Glu

Asn

Gln

Ala

Lys

Asp

Ser

Gly

Thr

150

Lys

Ile

Glu

Glu

Met
230

Fusion Peptide

Lys Phe Leu

5

Ile Met Asn

20

Arg val Ala

Ser Ser Pro

Ser Trp Glu

Ser

Glu

135

Tyr

Gln

Leu

Tyr

Asn

215

Asp

Artificial Sequence

His

Ser

Ala

Asn

55

Ser

Phe

Met

Leu

Gly

Asp

His

Ser

Arg

His

40

Ser

Ser

Ser

val

Arg

val

Met

185

Leu

Arg

Glu

Ala

val

25

Ile

Lys

Arg

eolf-seql
Gly His ser

Ile

Phe

Gln

170

Lys

Tyr

Ile

Ala

Thr

Asn

His

Gln

155

Tyr

Ser

Ser

Phe

ser
235

Lys

Arg

Gly

Glu

Glu

140

Glu

Ile

Ala

Ile

val

220

Phe

Phe

Pro

Thr

Lys
60

Ser Gly His
Page 11

Phe

125

Lys

Glu

Tyr

Arg

Phe

Gly

Leu

Arg

45

Ala

Ser

Leu

Gly

Ile

Lys

Asn

190

Gln

val

Gly

Lys

Gly

30

Gly

Leu

Phe

Ser

Phe

Lys

Tyr

175

Ser

Gly

Thr

Ala

Ala

15

Leu

Arg

Gly

Leu

Asn

Tyr

Glu

160

Thr

Cys

Gly

Asn

Phe
240

Phe

Ser

Arg

Ser



65

Asn Leu
Tyr Tyr
Glu Asn

Thr Ser
130

Cys Trp
145

Gly 1Ile
Asn Glu
Phe Leu

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

<220>
<223>

<400>

Arg val
1

Ser Ser
Ser Trp

Leu Arg
50

Tyr Ser
65

His

Ile

Thr

115

Tyr

Ser

Phe

His

val

195

11
202
PRT

Leu

Tyr

100

Lys

Pro

Lys

Glu

Leu

180

Gly

Arg

85

Ser

Asn

Asp

Asp

Leu

165

Ile

70

Asn

Gln

Asp

Pro

Ala

150

Lys

Asp

Gly

Thr

Lys

Ile

135

Glu

Glu

Met

Artificial Sequence

Fusion Peptide

11

Ala

Pro

Glu

35

Asn

Gln

Ala

Asn

20

Ser

Gly

Thr

His

5

Ser

Ser

Glu

Tyr

Ile

Lys

Arg

Leu

Phe
70

Thr

Asn

Ser

val

55

Arg

Glu

Tyr

Gln

120

Leu

Tyr

Asn

Asp

Gly

Glu

Gly

40

Ile

Phe

Leu

Phe

105

Met

Leu

Gly

Asp

His
185

Thr

Lys

His

His

Gln

eolf-seql

75

val Ile His

90

Arg

val

Met

Leu

Arg

10

Ala

sSer

Glu

Phe

Gln

Lys

Tyr

155

Ile

Ala

Gly

Leu

Phe

Lys

Gln

Tyr

Ser

140

Ser

Phe

Ser

Arg

Gly

Leu

Gly
60

Glu Glu Ile

Page 12

Glu

Glu

Ile

125

Ala

Ile

val

Phe

Ser

Arg

sSer

45

Phe

Lys

Lys

Glu

110

Tyr

Arg

Tyr

Ser

Phe
190

Asn

Tyr

Glu

Gly

95

Ile

Lys

Asn

Gln

val

175

Gly

Thr

15

Ile

Leu

Tyr

Asn

80

Phe

Lys

Tyr

Ser

Gly

Thr

Leu

Asn

His

Ile

Thr
80



Lys

Pro

Lys

Glu

Leu

145

Gly

Gly

Leu

Asn

Asp

Asp

Leu

130

Ile

Gly

Leu

Ala

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

<220>
<223>

<400>

Asp

Pro

Ala

115

Lys

Asp

Gly

Ala

Lys

195

12
205
PRT

Lys

Ile

100

Glu

Glu

Met

Gly

Gly

Lys

Gln

85

Leu

Tyr

Asn

Asp

Arg

Leu

Met

Leu

Gly

Asp

His

150

Ser

Arg

Ala

val

Met

Leu

Arg

Glu

Gly

Arg

Lys

Artificial Sequence

Fusion Peptide

12

Arg val Ala
1

Ser Ser Pro

Ser Trp Glu

35

Leu Arg Asn
50

Tyr Ser Gln

65

Ala

Asn

20

Ser

Gly

Thr

His

Ser

Ser

Glu

Tyr

Ile

Lys

Arg

Leu

Phe
70

Thr

Asn

Ser

val

55

Arg

Gln

Lys

Tyr

Ile

Ala

Gly

Arg

Leu
200

Gly

Glu

Gly

40

Ile

Phe

Tyr

Ser

105

Ser

Phe

Ser

Gly

Thr

His

Gln

eolf-seql

Ile Tyr Lys
90

Ala
Ile
val
Phe
Gly
1

Arg

Lys

Arg
10

Ala
Ser

Glu

Glu

Arg

Tyr

Ser

Phe

155

Arg

Arg

Gly

Leu

Phe

Lys

Glu
75

Asn

Gln

val

140

Gly

val

Arg

Arg

Gly

Leu

Gly
60

Page 13

Tyr

Ser

Gly

Thr

Ala

val

Lys

Ser

Arg

Ser

45

Phe

Lys

Thr

Cys

Gly

Asn

Phe

Arg

Leu
190

Asn

Tyr

Glu

ser
95

Trp

Glu

Leu

Pro

175

Ala

Thr

15

Leu

Tyr

Asn

Tyr

Ser

Phe

val
160

Leu

Lys

Leu

Asn

His

Thr
80



Lys

Pro

Lys

Glu

Leu

145

Gly

Gly

Leu

Asn

Asp

Asp

Leu

130

Ile

Gly

Leu

Ala

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

<220>
<223>

<400>

Asp

Pro

Ala

115

Lys

Asp

Gly

Ala

Lys

195

13
228
PRT

Lys

Ile

100

Glu

Glu

Met

Ala

Gly

Leu

Gln

85

Leu

Tyr

Asn

Asp

Ser

165

Arg

Ala

Met

Leu

Gly

Asp

His

150

Gly

val

Lys

val

Met

Leu

Arg

Glu

Cys

val

Lys

Artificial Sequence

fusion protein

13

Thr Ser Glu
1

Ser Pro Leu

Thr Gly Thr

35

Asn Glu Lys
50

Ser Gly His

65

Glu

val

20

Arg

Ala

Ser

Thr
5

Arg
Gly
Leu

Phe

Ile

Glu

Arg

Gly

Leu
70

Ser

Arg

Ser

Arg

55

Ser

Gln

Lys

Tyr

120

Ile

Ala

Gly

Arg

Leu
200

Thr

Gly

Asn

40

Lys

Asn

Tyr

ser

105

Ser

Phe

Ser

Pro

Arg

Ala

val
Pro

25

Thr

Leu

eolf-seql

Ile Tyr Lys
90

Ala

Ile

val

Phe

Glu

170

Arg

Lys

Gln

10

Gln

Leu

Asn

His

Arg

Tyr

Ser

Phe

155

Gly

Arg

Leu

Glu

Arg

Ser

Ser

Leu
75

Asn

Gln

val

140

Gly

Gly

Arg

Ala

Lys

val

sSer

Trp

60

Arg

Page 14

Tyr

Ser

Gly

Thr

Ala

Gly

Arg

Gln

Ala

Pro

45

Glu

Asn

Thr

Cys

110

Gly

Asn

Phe

Gly

Arg

Gln

Ala

30

Asn

Ser

Gly

ser

95

Trp

Ile

Glu

Leu

Pro

175

Arg

Asn

15

Ser

Ser

Glu

Tyr

Ser

Phe

His

val

160

Leu

Lys

Ile

Ile

Lys

Arg

Leu
80



val

Arg

val

Met

Leu

145

Arg

Glu

Gly

Arg

Lys
225

Ile

Phe

Gln

Tyr

Ile

Ala

Gly

Arg

210

Leu

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

<220>
<223>

<400>

Gln

Tyr

115

Ser

Ser

Phe

Ser

Arg

Ala

14
192
PRT

Glu

Glu

100

Ile

Ala

Ile

val

Phe

180

Gly

Arg

Lys

Tyr

Arg

Tyr

Ser

165

Phe

Arg

Arg

Gly

Lys

Asn

Gln

150

val

Gly

val

Arg

Phe

Lys

Tyr

Ser

135

Gly

Thr

Ala

val

Artificial Sequence

Fusion Peptide

14

His His His
1

Lys Leu Ala

val Ala Ala

35

Ser Pro Asn

His His His Lys
5

Lys Cys Arg val
20

His ITe Thr Gly

Ser Lys Asn Glu

Tyr

Glu

Thr

120

Cys

Gly

Asn

Phe

Arg

Leu

Leu

val

Thr

40

Lys

Tyr

Asn

105

Ser

Trp

Glu

Leu

185

Pro

Ala

Ala

Arg

25

Arg

Ala

eolf-seql
Ile Tyr Ser
90

Thr Lys Asn
Tyr Pro Asp
ser Lys Asp
Phe Glu Leu

155

His Leu Ile
170
val Gly Gly

Leu Gly Leu

Lys Leu Ala
220

Lys Leu Ala
10

Pro Leu Gly
Gly Arg Ser

Leu Gly Arg
Page 15

Gln

Asp

Pro

125

Ala

Lys

Asp

Gly

Ala

205

Lys

Lys

Leu

Asn

45

Lys

Thr

Lys

Ile

Glu

Glu

Met

Gly

Gly

Lys

Lys
Ala
30

Thr

Ile

Tyr

95

Gln

Leu

Tyr

Asn

Asp

Gly

Arg

Leu

Leu
15
Gly

Leu

Asn

Phe

Met

Leu

Gly

Asp

160

Ser

Arg

Arg

Ser

Ser



50

Trp Glu

65

Arg Asn

Ser Gln

Asn Asp

Asp Pro

130

Ala
145

Leu Lys

Ile Asp

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

<220>
<223>

<400>
His His
1

Lys Leu

Arg

Pro

Arg Gly
50

Ala
65

Leu

55

ser
70

Ser Ser Arg Gly

Gly Glu Leu val 1I1e

85

Thr Tyr Phe Phe

100

Arg

Lys GIn Met val Gln

115

Ile Leu Leu Met Lys

Glu Gly Leu

150

Tyr Tyr

Glu Asn Arg Ile

Met Asp Glu Ala

180

15

200

PRT

Artificial Sequence

Fusion Peptide
15

His His His

5

His Lys

Ala Lys Cys Arg Arg
20

Leu Ala

35

Gly Leu Gly

Arg Ser Asn Thr Leu

55

Ile
70

Gly Arg Lys Asn

His

His

Gln

Tyr

120

Ser

Ser

Phe

Ser

Leu

Arg

Arg

40

Ser

Ser

Ser

Glu

Glu

105

Ile

Ala

Ile

val

Phe
185

Ala

Arg

25

val

Ser

Trp

eolf-seql

Phe

Tyr

Arg

Tyr

ser

170

Phe

Lys

Arg

Ala

Pro

Glu

60

Leu Ser
75

Gly Phe

Ile Lys
Lys

Tyr

Ser
140

Asn

Gln
155

Gly
Thr

val

Gly Ala

Leu Ala

Arg Arg
His

Ala

Ser
60

Asn

Ser Ser

Page 16

Asn

Tyr

Glu

Thr

125

cys

Gly

Asn

Phe

Lys

Arg

Ile

45

Lys

Arg

Leu

Tyr

Asn

110

Ser

Trp

Ile

Glu

Leu
190

Lys

Arg

30

Thr

Asn

Ser

His

Ile

95

Thr

Tyr

Ser

Phe

His

175

val

Leu

15

val

Gly

Glu

Gly

Leu

80

Tyr

Lys

Pro

Lys

Glu

160

Leu

Gly

val

Thr

Lys

His
80



Ser Phe
Glu Lys
Glu Glu

Ile Tyr
130

Ala Arg
145

Ile Tyr
val Ser
Phe Phe

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

<220>
<223>

<400>
Arg val
1

Ser Ser
ser Trp

Leu Arg
50

Tyr Ser
65

Leu

Gly

Ile

115

Lys

Asn

Gln

val

Gly

195

16
202
PRT

Ser

Phe

100

Lys

Tyr

Ser

Gly

Thr

180

Ala

Asn

85

Tyr

Glu

Thr

Cys

Phe

Leu

Tyr

Asn

Ser

Glu

Leu

His

Ile

Thr

Tyr

Ser

Phe

His

val

Artificial Sequence

Fusion Peptide

16

Ala

Pro

Glu

35

Asn

Gln

Ala

Asn

20

Ser

Gly

Thr

His

Ser

Ser

Glu

Tyr

Ile

Lys

Arg

Leu

Phe
70

Thr

Asn

Ser

val

55

Arg

Leu

Tyr

Lys

Glu

Leu

Gly

Gly

Glu

Gly

40

Ile

Phe

Arg

Ser

105

Asn

Asp

Asp

Leu

Ile
185

Thr

Lys

His

His

Gln

eolf-seql

Asn Gly Glu
90

Gln

Asp

Pro

Ala

Lys

Asp

Arg

10

Ala

Ser

Glu

Glu

Thr

Lys

Ile

Glu

155

Glu

Met

Gly

Leu

Phe

Lys

Glu
75

Tyr

Gln

Leu

140

Tyr

Asn

Asp

Arg

Gly

Leu

Gly

60

Ile

Page 17

Leu

Phe

Met

125

Leu

Gly

Asp

His

Ser

Arg

Ser

45

Phe

Lys

val

Arg

val

Met

Leu

Arg

Glu
190

Asn

Tyr

Glu

Ile

95

Phe

Gln

Lys

Tyr

Ile

175

Ala

Thr

15

Leu

Tyr

Asn

His

Tyr

Ser

Ser

160

Phe

Ser

Leu

Asn

His

Thr
80



Lys

Pro

Lys

Glu

Leu

145

Gly

Arg

Leu

Asn

Asp

Asp

Leu

130

Ile

Gly

val

Ala

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

<220>
<223>

<400>

Asp

Pro

Ala

115

Lys

Asp

Gly

val

Lys

195

17
208
PRT

Lys

Ile

100

Glu

Glu

Met

Gly

Arg

Lys

Gln

85

Leu

Tyr

Asn

Asp

Arg

Leu

Met

Leu

Gly

Asp

His

150

Ser

Arg

Ala

val

Met

Leu

Arg

Glu

Gly

Arg

Lys

Artificial Sequence

Fusion Peptide

17

Lys Trp Lys
1

Leu Thr Thr

Gly Leu Ala
35

Gly Thr Arg
50

Glu Lys Ala

65

Leu

Gly

20

Gly

Gly

Leu

Phe
5

Leu
Glu
Arg

Gly

Lys

Pro

Arg

Ser

Arg
70

Lys

Ala

Gly

Asn

55

Lys

Gln

Lys

Tyr

120

Ile

Ala

Gly

Arg

Leu
200

Ile

Leu

Pro

40

Thr

Ile

Tyr

ser

105

Ser

Phe

Ser

Gly

Arg

Ala

Gly

Ile

25

Gln

Leu

Asn

eolf-seql

Ile Tyr Lys
90

Ala
Ile
val
Phe
Gly
1

Arg

Lys

Ile
10

Ser
Arg

sSer

Ser

Arg

Tyr

Ser

Phe

155

Pro

Arg

Gly

Arg

val

Ser

Trp
75

Asn

Gln

val

140

Gly

Leu

Arg

Ala

val

Ala

Pro

60

Glu

Page 18

Tyr

Ser

Gly

Thr

Ala

Gly

Lys

val

val

Ala

45

Asn

Ser

Thr

Cys

110

Gly

Asn

Phe

Leu

Leu
190

Leu

Arg

30

His

Ser

Ser

ser

95

Trp

Ile

Glu

Leu

Ala

175

Ala

Lys

Pro

Ile

Lys

Arg

Tyr

Ser

Phe

His

val

160

Gly

Lys

val

Leu

Thr

Asn

Ser
80



Gly His Ser

Ile His Glu

Phe GIn Glu
115

Gln Tyr Ile
130

Lys Ser Ala
145

Tyr Ser Ile

Ile Phe val

Ala Ser Phe
195

<210> 18

<211> 203

<212> PRT

<213>

<220>

<223>

<400> 18

Phe Arg Lys
1
Gln Arg Ile

Leu Gly Leu
35

Thr Gly Thr
50

Asn Glu Lys
65

Ser Gly His

Phe

Lys

Glu

Tyr

Arg

Tyr

Ser

180

Phe

Ser

Phe

20

Ala

Arg

Ala

Ser

Leu

85

Gly

Ile

Lys

Asn

Gln

165

val

Gly

Lys

5

Asp

Gly

Gly

Leu

Phe

Ser

Phe

Lys

Tyr

Ser

150

Gly

Thr

Ala

Fusion Peptide

Glu

Phe

Glu

Arg

Gly

70

Leu

Asn

Tyr

Glu

Thr

135

Cys

Gly

Asn

Phe

Artificial Sequence

Lys

Leu

Arg

Ser

55

Arg

Ser

Leu

Tyr

Asn

120

Ser

Trp

Ile

Glu

Leu
200

Ile

Arg

Gly

40

Asn

Lys

Asn

His

Ile

105

Thr

Tyr

Ser

Phe

His

185

val

Gly
Asn
25

Pro

Thr

Leu

eolf-seql
Leu Arg Asn
90

Tyr

Lys

Pro

Lys

Glu

170

Leu

Gly

Lys

Leu

Gln

Leu

Asn

Ser

Asn

Asp

Ile

Pro

Phe

val

Arg

Ser

ser
75

Gln

Asp

Pro

140

Ala

Lys

Asp

Leu

Phe

Arg

val

Ser

60

Trp

His Leu Arg
Page 19

Gly

Thr

Glu

Glu

Met

Gly

Lys

val

Ala

45

Pro

Glu

Asn

Tyr

110

Gln

Leu

Tyr

Asn

Asp

Leu

Arg

val

30

Ala

Asn

Ser

Gly

Leu

95

Phe

Met

Leu

Gly

Ala

Ile
15

Arg

Ser

Ser

Glu

val

Arg

val

Met

Leu

160

Arg

Gly

val

Pro

Lys

Arg
80

Leu



val Ile
Arg Phe

val Gln
130

Met Lys
145

Leu Tyr
Arg Ile
Glu Ala

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

<220>
<223>

<400>
Gly Gly
1

Tyr Gly
Leu Gly

Thr Gly
50

Asn Glu
65

Ser Gly

His

Gln
115

Tyr

Ser

Ser

Phe

Ser

195

19
203
PRT

Glu

100

Glu

Ile

Ala

Ile

val

180

Phe

85

Lys

Glu

Tyr

Arg

Tyr

165

Ser

Phe

Gly

Lys

Asn

150

Gln

val

Gly

Phe

Lys

Tyr

135

Ser

Gly

Thr

Ala

Artificial Sequence

Fusion Peptide

19

Leu

Pro

Leu

35

Thr

Lys

His

Arg

Ile

20

Ala

Arg

Ala

Ser

Ser

5

Ile

Gly

Gly

Leu

Phe
85

Leu

val

Glu

Arg

Gly

70

Leu

Gly

Pro

Arg

ser

55

Arg

Ser

Tyr

Glu

120

Thr

Cys

Gly

Asn

Phe
200

Arg

Ile

Gly

40

Asn

Lys

Asn

Tyr

105

Asn

Ser

Trp

Ile

Glu

185

Leu

Lys

Ile

25

Pro

Thr

Ile

Leu

eolf-seql

90

Ile

Thr

Tyr

Ser

Phe

170

His

val

Ile

10

Arg

Gln

Leu

Asn

Tyr

Lys

Pro

Leu

Gly

Leu

Ile

Arg

sSer

Ser
75

Ser

Asn

Asp

140

Asp

Leu

Arg

Arg

val

ser

60

Trp

His Leu Arg

Page 20

Gln

Asp

Pro

Ala

Lys

Asp

Ala

val

Ala

45

Pro

Glu

Asn

Thr

110

Lys

Ile

Glu

Glu

Met
190

Trp

val

30

Ala

Asn

Ser

Gly

95

Tyr

Gln

Leu

Tyr

Asn

175

Asp

Ser

Ser

Glu
95

Phe

Met

Leu

Gly

Asp

His

Lys

Pro

Ile

Lys

Arg

80

Leu



val

Arg

val

Met

145

Leu

Arg

Ile

Phe

Gln

130

Lys

Tyr

Ile

His

Gln

115

Tyr

Ser

Ser

Phe

Glu Ala ser

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

<220>
<223>

<400>

195

20
200
PRT

Glu

100

Glu

Ile

Ala

Ile

val

180

Phe

Lys

Glu

Tyr

Arg

Tyr

165

Ser

Phe

Gly

Lys

Asn

150

Gln

val

Gly

Phe

Lys

Gly

Thr

Ala

Artificial Sequence

Fusion Peptide

20

Arg val Ala

1

Ser

Ser

Leu

Tyr

65

Lys

Ser

Trp

Arg

50

Ser

Asn

Pro

Glu

35

Asn

Gln

Asp

Ala

Asn

20

Ser

Gly

Thr

Lys

His

5

Ser

Ser

Glu

Tyr

Gln
85

Ile

Lys

Arg
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val

15

Tyr

His

Thr

val

Tyr

Asn

Tyr

Ala

Gln

175

Tyr

Gln

Leu

Leu

Lys

His

Asp

80

Gln

Asp

Thr

Phe

Phe

160

Pro

His



Thr

Lys

Gln

Gly

Ser

305

Ala

Asn

Ser

Gly

Thr

385

Lys

Ile

Glu

Glu

Glu

210

Leu

Asn

Lys

Thr

Gly

Gly

His

Ser

Ser

Glu

370

Tyr

Gln

Leu

Tyr

Asn

Asp

Tyr

Ala

Asp

Leu

275

Gly

Cys

Ile

Lys

Arg

Leu

Phe

Met

Leu

Met

Glu

Lys

Thr

260

Ala

Gly

Gly

Thr

Asn

340

Ser

val

Arg

val

Met

420

Leu

Arg

val

Asn

Thr

245

val

Gly

Ser

Pro

Gly

Glu

Gly

Ile

Phe

Gln

405

Lys

Tyr

Ile

val

Ala

230

Lys

Glu

Phe

Gly

Glu

310

Thr

Lys

Gln

390

Tyr

Ser

Ser

Phe

Gln

215

Lys

Lys

Pro

Leu

Arg

Ala

Ser

Glu

375

Glu

Ile

Ala

Ile

val

Arg

Arg

Ser

Thr

Glu

280

Gly

Gly

Gly

Leu

Phe

360

Lys

Glu

Tyr

Arg

Tyr

440

Ser

Phe

Ala

Tyr

Gly

Phe

Gly

Gly

Arg

Gly

Leu

Gly

Lys
Asn
425

Gln

val

eolf-seql

Cys Ser Asn

Lys

Leu

250

Ala

Trp

Gly

Gly

Ser

330

Arg

Ser

Phe

Lys

Tyr

410

Ser

Gly

Ala

235

val

Arg

Ser

Ser

Lys

Asn

Tyr

Glu

395

Thr

Cys

Gly

220

Asp

Gly

Leu

Lys

Gly

Thr

Leu

Tyr

Asn

Ser

Trp

Thr Asn Glu
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Asp

Tyr

Asn

Arg

Lys

Lys

Ser

Leu

Asn

His

365

Ile

Thr

Tyr

Ser

Phe

445

His

val

Pro

Ser

Asp

270

Thr

Lys

Arg

Ser

Ser

350

Leu

Tyr

Lys

Pro

Leu

Lys

Lys

Glu

255

Ser

Asn

Arg

val

Ser

335

Trp

Arg

Ser

Asn

Asp

Leu

Ile

Ile
240

Trp

Ala
320

Pro

Asn

Asp

Pro

Lys

Asp



450

455

eolf-seql

460

Met Asp His Glu Ala Ser Phe Phe Gly Ala Phe Leu val Gly

465

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

<220>
<223>

<400>

27

361
PRT
Artificial Sequence

Ser Ala Asp

1

Asn
val

65

Pro

Tyr

Asp

Arg

Thr

Ile

Ala

Thr

50

Pro

val

Asn

Ser

Gln

130

Asp

Gly

Lys

Leu

val

35

Tyr

His

Ala

Thr

Asn

115

Arg

Asn

Phe

Ala

val

Gly

Phe

Gly

Thr

Leu

100

Trp

Met

Gly

Met

Gly

Ala

5

Thr

val

Arg

Lys

Gly

85

Ala

Trp

Tyr

Trp

Asn

165

Gly

470

Fusion Peptide

27

Gly

val

Asp

Ser

Ala

70

Ala

val

Asn

Glu

His

150

Ser

Gly

Ala

Leu

Asn

Gly

55

Leu

val

Leu

val

Glu

135

Thr

Ser

Gly

val

Glu

Glu

40

Thr

Leu

Gly

Phe

Arg

Leu

Arg

Gly

Ser

Asp

10

Leu

Gly

Asp

Asn

Leu

90

val

Tyr

Tyr

Leu

Ala
170

475

Gly

Gly

Lys

Ile

Gly

75

Ala

Pro

Lys

Asn

Ala

Asn

Thr

val

60

Gln

Tyr

Tyr

Gly

Leu

140

Tyr

Leu

Lys Lys Arg
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Leu

Pro

Asp

Met

Tyr

110

Arg

Pro

Leu

Ile

Ser
190

Ser
15

Arg

Ala

Arg

ser

95

Asn

Arg

Phe

Lys

His

175

Gly

Phe

Lys

Leu

Lys

Gly

80

Asp

Trp

Arg
Ser
160

val

cys



Gly Pro

Thr Arg
210

Lys Ala

His Ser

His Glu

GIn Glu

Tyr Ile
290

Ser Ala
305

Ser Ile

Phe val

Ser Phe

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

<220>
<223>

<400>

Glu
195

Leu

Phe

Lys

Glu

275

Tyr

Arg

Tyr

Ser

Phe

355

28
227
PRT

Gly

Arg

Gly

Leu

Gly

Ile

Lys

Asn

Gln

val

340

Gly

Gly

Ser

Arg

Ser

245

Phe

Lys

Tyr

Ser

Gly

Thr

Ala

Gly

Asn

Tyr

Glu

Thr

Ccys

310

Gly

Asn

Phe

Gly

Thr

215

Ile

Leu

Tyr

Asn

Ser

295

Trp

Ile

Glu

Leu

Artificial Sequence

Fusion Peptide

28

Ser

200

Leu

Asn

His

Ile

Thr

280

Tyr

Ser

Phe

His

val
360

Arg

Ser

Ser

Leu

Tyr

Lys

Pro

Lys

Glu

Leu

345

Gly

eolf-seql

val Ala Ala

Ser

Trp

Arg

Ser

Asn

Asp

Asp

Leu

330

Ile

Pro

Glu

235

Asn

Gln

Asp

Pro

Ala

315

Lys

Asp

Asn

220

Ser

Gly

Thr

Lys

Ile

300

Glu

Glu

Met

His

205

Ser

Ser

Glu

Tyr

Gln

285

Leu

Tyr

Asn

Asp

Ile

Lys

Arg

Leu

Phe

270

Met

Leu

Gly

Asp

His
350

Thr

Asn

Ser

val

255

Arg

val

Met

Leu

Arg

335

Glu

Gly

Phe

Lys

Tyr
320

Lys Ser Cys Cys Pro Asn Thr Thr Gly Arg Asn Ile Tyr Asn Ala Cys
1 5 10 15

Arg Leu Thr Gly Ala Pro Arg Pro Thr Cys Ala Lys Leu Ser Gly Cys
20 25 30
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Lys Ile

Gly Leu
50

Pro Gln
65

Thr Leu

ITe Asn

Leu His

Tyr Ile
130

Asn Thr
145

Ser Tyr

Trp Ser

Ile Phe

Glu His
210

Leu val
225

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

<220>
<223>

<400>

Ile

35

Ala

Arg

Ser

Ser

Leu

115

Tyr

Lys

Pro

Lys

Glu

195

Leu

Gly

29
224
PRT

Ser

Gly

val

Ser

Trp

Arg

Ser

Asn

Asp

Asp

180

Leu

Ile

Gly

Arg

Ala

Pro

85

Glu

Asn

Gln

Asp

Pro

165

Ala

Lys

Asp

Ser

val

Ala

70

Asn

Ser

Gly

Thr

Glu

Glu

Met

Thr

val

55

His

Ser

Ser

Glu

Tyr

135

Gln

Leu

Tyr

Asn

Asp
215

Artificial Sequence

Fusion Peptide

29

Cys

40

Arg

Ile

Lys

Arg

Leu

120

Phe

Met

Leu

Gly

200

His

Pro

Gly

Thr

Asn

ser

105

val

Arg

val

Met

Leu

185

Arg

Glu

eolf-seql

Ser Asp Tyr

Gly

Gly

Glu

90

Gly

Ile

Phe

Gln

Tyr

Ile

Ala

Ser

Thr

75

Lys

His

Gln

Tyr

155

Ser

sSer

Phe

sSer

Gly

60

Arg

Ala

Ser

Glu

Glu

140

Ile

Ala

Ile

val

Phe
220
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Pro

45

Gly

Gly

Leu

Phe

Tyr

Arg

Tyr

Ser

205

Phe

Lys

Glu

Arg

Gly

Leu

110

Gly

Ile

Lys

Asn

Gln

190

val

Gly

Pro

Arg

Ser

Arg

95

Ser

Phe

Lys

Tyr

Ser

175

Gly

Thr

Ala

Leu

Gly

Asn

80

Lys

Asn

Tyr

Glu

Thr

160

cys

Gly

Asn

Phe



Arg

Ser

Ser

Leu

Tyr

65

Lys

Pro

Lys

Glu

Leu

145

Gly

val

Ala

Gly

val

Ser

Trp

Arg

50

Ser

Asn

Asp

Asp

Leu

130

Ile

Gly

Arg

Cys

Cys
210

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

<220>
<223>

Ala

Pro

Glu

35

Asn

Gln

Asp

Pro

Ala

115

Lys

Asp

Gly

Lys

30
200
PRT

Ala

Asn

20

Ser

Gly

Thr

Lys

Ile

100

Glu

Glu

Met

Gly

Ser

180

Leu

Ile

His

Ser

Ser

Glu

Tyr

Gln

85

Leu

Tyr

Asn

Asp

Ser

165

Cys

Thr

Ile

Ile

Lys

Arg

Leu

Phe

70

Met

Leu

Gly

Asp

His

150

Gly

Cys

Gly

Ser

Thr

Asn

Ser

val

55

Arg

val

Met

Leu

Arg

Glu

Gly

Pro

Ala

Artificial Sequence

Fusion Peptide

Gly

Glu

Gly

40

Ile

Phe

Gln

Lys

Tyr

Ile

Ala

Gly

Asn

Pro

200

Ser

Thr

His

Gln

Tyr

Ser

105

Ser

Phe

Ser

Pro

Thr

185

Arg

Thr

eolf-seql
Arg Gly Arg
10

Ala

Ser

Glu

Glu

Ile

90

Ala

Ile

val

Phe

Leu

170

Thr

Pro

Cys

Leu

Phe

Lys

Glu

75

Tyr

Arg

Tyr

Ser

Phe

155

Gly

Gly

Thr

Pro

Gly

Leu

Gly

60

Ile

Lys

Asn

Gln

val

140

Gly

Leu

Arg

Cys

ser
220
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Ser

Arg

Ser

45

Phe

Lys

Tyr

Ser

Gly

Thr

Ala

Ala

Asn

Ala

205

Asp

Asn

Tyr

Glu

Thr

Cys

Gly

Asn

Phe

Gly

Ile

190

Lys

Tyr

Thr

15

Leu

Tyr

Asn

Ser

95

Trp

Glu

Leu

Tyr

Leu

Pro

Leu

Asn

Thr

80

Tyr

Ser

Phe

val

160

val

Asn

Ser

Lys



<400>

30

Arg val Ala

1

Ser

Ser

Leu

Tyr

65

Lys

Pro

Lys

Glu

Leu

145

Gly

Glu

Ser

Trp

Arg

50

Ser

Asn

Asp

Asp

Leu

130

Ile

Gly

cys

Gly

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

<220>
<223>

Pro

Glu

35

Asn

Gln

Asp

Pro

Ala

115

Lys

Asp

Gly

Lys

val

195

31
210
PRT

Asn

20

Ser

Gly

Thr

Lys

Ile

100

Glu

Glu

Met

Gly

Arg

Asp

His

Ser

Ser

Glu

Tyr

Gln

85

Leu

Tyr

Asn

Asp

Gly

Ser

val

Ile

Lys

Arg

Leu

Phe

70

Met

Leu

Gly

Asp

His

150

Ser

Thr

Thr

Asn

Ser

val

55

Arg

val

Met

Leu

Gly

Lys

Ser

Artificial Sequence

Fusion Peptide

Gly

Glu

Gly

40

Ile

Phe

Gln

Lys

Tyr

120

Ile

Ala

Ala

Phe

Leu
200

Thr

Lys

His

His

Gln

Tyr

ser

105

Ser

Phe

Ser

Pro

val
185

eolf-seql
Arg Gly Arg
10
Ala Leu Gly
Ser Phe Leu

Glu Lys Gly
60

Glu Glu Ile
75

Ile Tyr Lys
90

Ala Arg Asn
Ile Tyr Gln

val Ser val
140

Phe pPhe Gly
155

Cys His Thr
170

Pro Gly Ala

Page 36

Ser

Arg

sSer

45

Phe

Lys

Tyr

Ser

Gly

Thr

Ala

Ala

Trp

Asn

Tyr

Glu

Thr

cys

110

Gly

Asn

Phe

Ala

Leu
190

Thr

15

Ile

Leu

Tyr

Asn

ser

95

Trp

Ile

Glu

Leu

Arg

Ala

Leu

Asn

His

Ile

Thr

80

Tyr

Ser

Phe

His

val

160

Ser

Gly



<400>

31

Arg val Ala Ala
1

Ser

Ser

Leu

Tyr

65

Lys

Pro

Lys

Glu

Leu

145

Gly

Gly

Lys

Ser

Ser

Trp

Arg

50

Ser

Asn

Asp

Asp

Leu

130

Ile

Gly

Ala

Phe

Leu
210

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

Pro

Glu

35

Asn

Gln

Asp

Pro

Ala

115

Lys

Asp

Gly

Pro

val

195

32
436
PRT

Asn

20

Ser

Gly

Thr

Lys

Ile

100

Glu

Glu

Met

Gly

Cys

180

Pro

His

Ser

Ser

Glu

Tyr

Gln

85

Leu

Tyr

Asn

Asp

Gly

His

Gly

Ile

Lys

Arg

Leu

Phe

70

Met

Leu

Gly

Asp

His

150

Ser

Thr

Ala

Thr

Asn

Ser

val

55

Arg

val

Met

Leu

Gly

Ala

Trp

Artificial Sequence

Gly

Glu

Gly

40

Ile

Phe

Gln

Lys

Tyr

Ile

Ala

Arg

Ala

Leu
200

Thr

Lys

His

His

Gln

Tyr

Ser

105

Ser

Phe

Ser

val

eolf-seql

Arg Gly Arg
10

Ala

Ser

Glu

Glu

Ile

90

Ala

Ile

val

Phe

val

170

Ser

Gly

Leu

Phe

Lys

Glu

75

Tyr

Arg

Tyr

Ser

Phe

155

Arg

Glu

Glu

Gly

Leu

Gly

60

Ile

Lys

Asn

Gln

val

140

Gly

Pro

Cys

Gly
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Ser

Arg

Ser

45

Phe

Lys

Tyr

Ser

Gly

Thr

Ala

Leu

Lys

val
205

Asn

Tyr

Glu

Thr

Cys

Gly

Asn

Phe

Gly

Arg

Asp

Thr

15

Ile

Leu

Tyr

Asn

Ser

95

Trp

Ile

Glu

Leu

Leu

175

Ser

val

Leu

Asn

His

Ile

Thr

80

Tyr

Ser

Phe

His

val

160

His

Thr



<220>
<223>

<400>

Asp val Ile

1

Ser

Asn

Lys

Gly

65

Ile

Thr

Ser

Lys

Thr

145

val

Ile

Tyr

Phe

Leu
225

Ser

Pro

Pro

50

Thr

Leu

Thr

Ser

val

130

Ser

Thr

Ala

Phe

Trp

210

Arg

Pro

Asp

35

Pro

val

Ala

Ile

Thr

115

Phe

Glu

val

Lys

Gly

Arg

Glu

20

Gly

Ile

Gln

Gln

Thr

100

Thr

Glu

Thr

Pro

Glu

180

Ala

Asn

Thr

Glu

5

Ser

Ile

Thr

Tyr

Asp

85

Ile

Thr

Ile

Thr

Ala

165

Ser

Asn

Pro

val

Fusion Peptide
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Tyr

val

Ala

Ala

val

70

Thr

Thr

Gly

Gly

Thr

150

Gln

Ala

Phe

Ala

Thr
230

Leu

Arg

Leu

Gln

55

Asn

Leu

Gly

Phe

Gly

Glu

Ser

Asp

Pro

Arg

Asn

Met

Ser

Asn

40

Tyr

Arg

Thr

Ser

Lys

Glu

Thr

Arg

Phe

Lys

Asp

val

Phe

Arg

25

Asn

Gly

Pro

Asn

Phe

105

Phe

val

Ile

Arg

ser

185

Arg

val

Ser

eolf-seql

Asn

10

Phe

Glu

Tyr

Thr

Asn

90

Thr

Thr

Ser

Thr

Thr

170

Ala

val

Leu

Ser

Glu

sSer

Thr

Tyr

Asp

75

Thr

Asn

Ser

Phe

val

155

Ile

Pro

Gly

Asn

Phe
235

Leu

Ser

Tyr

cys

Ile

Asn

Thr

Lys

Ser

140

sSer

Gln

Ile

Pro

Thr

220

Asp
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Ser

Ile

Phe

45

Tyr

Asn

Glu

Ser

Leu

125

Thr

Lys

Leu

Thr

Gly

Thr

Phe

Ala

Tyr

30

Asn

Lys

Pro

Pro

Thr

110

Ser

Thr

Ser

Thr

val

190

Gly

Ser

Gln

Leu

15

Gly

Ala

Asn

Asn

Phe

95

val

Ile

Ile

val

Ala

175

Asp

His

Gly

Thr

Ser

Thr

val

val

val

80

Thr

Thr

Lys

Gly

Thr

160

Lys

Gly

Tyr

Thr

Ile
240



val

Leu

Gly

Asn

Tyr

Glu

Thr

385

Gly

Asn

Phe

Gln

Gly

Pro

Thr

290

Ile

Leu

Tyr

Asn

Ser

370

Trp

Ile

Glu

Leu

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

<220>
<223>

<400>

Pro

Leu

Gln

275

Leu

Asn

His

Thr
355

Tyr

Ser

Phe

His

val

435

33
215
PRT

Ala

Ala

260

Arg

Ser

Ser

Leu

Tyr

340

Lys

Pro

Lys

Glu

Leu

420

Gly

Arg

Gly

val

Ser

Trp

Arg

Ser

Asn

Asp

Asp

Leu

405

Ile

Ser

Gly

Ala

Pro

Glu

310

Asn

Gln

Asp

Pro

Ala

390

Lys

Asp

Leu

Ser

Ala

Asn

295

Ser

Gly

Thr

Lys

Ile

375

Glu

Glu

Met

Artificial Sequence

Fusion Peptide
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Leu

Gly

His

280

Ser

Ser

Glu

Tyr

Gln

360

Leu

Tyr

Asn

Asp

Asp

Lys

Arg

Leu

Phe

345

Met

Leu

Gly

Asp

His
425

eolf-seql

Glu GIn Arg

250

Gly

Thr

Asn

Ser

val

330

Arg

val

Met

Leu

Arg

Glu

Ser

Gly

Glu

Gly

Ile

Phe

Gln

Lys

Tyr

Ile

Ala

Gly

Thr

Lys

His

His

Gln

Tyr

Ser

380

Ser

Phe

Ser
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val

Gly

Arg

Ala

Ser

Glu

Glu

Ile

365

Ala

Ile

val

Phe

val

Gly

Gly

Leu

Phe

Lys

Glu

350

Tyr

Arg

Tyr

Ser

Phe
430

Arg

255

Glu

Arg

Gly

Leu

Lys

Asn

Gln

val

415

Gly

Pro

Arg

Ser

Arg

Ser

320

Phe

Lys

Tyr

Ser

Gly

Thr



Arg
1
Ser
Ser
Leu
Tyr
65
Lys
Pro
Lys
Glu
Leu
145
Leu

Asn

Leu

val

Ser

Trp

Arg

50

Ser

Asn

Asp

Asp

Leu

130

Ile

Gly

Ala

val

Lys
210

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

<220>

Ala

Pro

Glu

35

Asn

Gln

Asp

Pro

Ala

115

Lys

Asp

Cys

Gly

Ile

195

Leu

34
83
PRT

Ala

Asn

20

Ser

Gly

Thr

Lys

Ile

100

Glu

Glu

Met

Ala

Arg

180

Gly

Leu

His

Ser

Ser

Glu

Tyr

Gln

85

Leu

Tyr

Asn

Asp

Ala

165

val

Gly

Lys

Lys

Arg

Leu

Phe

70

Met

Leu

Gly

Asp

His

150

Cys

val

Gly

Lys

Thr

Asn

Ser

val

55

Arg

val

Met

Leu

Arg

Glu

Ala

Arg

Lys

Artificial Sequence

Gly

Glu

Gly

40

Ile

Phe

Gln

Lys

Tyr

120

Ile

Ala

Ala

Tyr

Leu
200

Thr

His

Gln

Tyr

ser

105

Ser

Phe

Ser

Ala

eolf-seql

Arg Gly Arg
10

Ala

Ser

Glu

Glu

Ile

90

Ala

Ile

val

Phe

Cys

170

Trp

Leu

Leu

Phe

Lys

Glu

75

Tyr

Arg

Tyr

Ser

Phe

155

Gly

Tyr

Lys

Gly

Leu

Gly

60

Ile

Lys

Asn

Gln

val

140

Gly

Gly

Gly

Leu

Page 40

Ser

Arg

sSer

45

Phe

Lys

Tyr

Ser

Gly

Thr

Ala

Gly

Tyr

Leu
205

Asn

Lys

Asn

Tyr

Glu

Thr

Cys

110

Gly

Asn

Phe

Pro

Thr

190

Lys

Thr

15

Leu

Tyr

Asn

Ser

95

Trp

Ile

Glu

Leu

Leu

175

Pro

Lys

Leu

Asn

His

Ile

Thr

80

Tyr

Ser

Phe

His

val

160

Gly

Gln

Leu



eolf-seql
<223> effector

<300>

<308> GenBank/AAH23576.1

<309> 2006-07-15

<313> (63)..(145)

<400> 34

Gly Arg Asp Tyr Arg Thr Cys Leu Thr ITe val GIn Lys Leu Lys Lys
1 5 10 15

Met val Asp Lys Pro Thr Gln Arg Ser val Ser Asn Ala Ala Thr Arg
20 25 30

val Cys Arg Thr Gly Arg Ser Arg Trp Arg Asp val Cys Arg Asn Phe
35 40 45

Met Arg Arg Tyr Gln Ser Arg val Thr Gln Gly Leu val Ala Gly Glu
50 55 60

Thr Ala GIn Gln ITe Cys Glu Asp Leu Arg Leu Cys Ile Pro Ser Thr
65 70 75 80

Gly Pro Leu

<210> 35

<211> 15

<212> PRT

<213> Artificial Sequence
<220>

<223> effector

<300>

<301> Papo N, Shahar M, Eisenbach L, Shai Y.

<302> A novel lytic peptide composed of DL-amino acids selectively
kills cancer cells 1in culture and in mice.

<303> 3. Biol. chem.

<304> 278

<305> 3

<306> 21018-23

<307> 2003-06-06

<400> 35

LyS Leu Leu Leu Arg Leu Leu Lys Lys Leu Leu Arg Leu Leu Lys
1 5 10 15
<210> 36

<211> 56

<212> PRT

<213> Artificial Sequence

<220>
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<223>

<300>
<308>
<309>
<313>

<400>

effector

Swiss-Prot/Q07932.1

2011-01-11
(57)..(@12)
36

Gly Leu Gly Ser val Phe Gly
1 5

Ile Pro Lys val Ala Lys Lys
20

Pro Lys val Met Lys Glu Ala
35

Ser GIn Glu Glu Gln Gln Pro

50

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

<220>
<223>

<300>
<308>
<309>
<313>
<400>
Lys Leu
1

Ile val

Ala Asp

Ala Glu
50

Ile Leu
65

Leu Lys

37
90
PRT

55

Artificial Sequence

effector

GenBank/BAF95069.1

2008-08-04
(2)..09D

37

Ser Cys Leu

His Ser Pro
20

Ala Phe Gly
35

Ala Asn Ala

Asp Cys val

Lys val Ile
85

Ser

Asn

Glu

Asp

Ile

70

Gln

Leu

Met

Ala

val

55

Glu

Gln

Arg

Leu

Ile

40

Gln

Ala

Glu

Asn

40

Lys

Lys

Leu

Leu
Gly

25

Pro

Leu

val

25

Ala

Gly

Gly

Trp

eolf-seql

Ala Arg Ile
10

Pro Lys Vval

Met Ala val

Ala ITe Ile
10

Lys Ala Leu

Phe Gly Glu

Met Lys Lys

Tyr Asp Lys
75

Glu
90

Page 42

Leu Gly Arg val
15
Ala Lys val Leu
30

Glu Met Ala Lys
45

Leu ITe Leu Ala
15

Ala Asp Pro Glu
30

Ala Asp Ala Phe
45

Ala ITe Lys Glu

Leu Ala Ala Lys



eolf-seql

<210> 38

<211> 17

<212> PRT

<213> Artificial Sequence
<220>

<223> effector

<300>

<308> GenBank/AAA63538.1
<309> 1995-03-07

<313> (24)..(40)

<400> 38

Lys Trp Cys Phe Arg val Cys Tyr Arg Gly Ile Cys Tyr Arg Arg Cys
1 5 10 15

Arg

<210> 39

<211> 38

<212> PRT

<213> Artificial Sequence
<220>

<223> effector

<300>

<301> Liu S, Yang H, wan L, Cai Hw, Li SF, Li YP, Cheng JQ, Lu XF.

<302> Enhancement of cytotoxicity of antimicrobial peptide magainin II
in tumor cells by bombesin-targeted delivery

<303> Acta Pharmacol. Sin.

<304> 32
<305> 1
<306> 79-88

<307> 2011-01-01
<400> 39

Gly ITe Gly Lys Phe Leu His Ser Ala Lys Lys Phe Gly Lys Ala Phe

1 5 10 15

val Gly Glu Ile Met Asn Ser Gly Gly Gln Arg Leu Gly Asn Gln Trp
20 25 30

Ala val Gly His Leu Met
35

<210> 40

<211> 23

<212> PRT

<213> Artificial Sequence

<220>
<223> effector
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<300>
<308>
<309>
<313>

<400>

eolf-seql

Sswiss-Prot/pP11006.1

2010-11-30
(83)..(105)
40

Gly ITe Gly Lys Phe Leu His Ser Ala Lys Lys Phe Gly Lys Ala Phe
1 5 10 15

val Gly Glu Ile Met Asn Ser
20

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

<220>
<223>

<300>
<301>

<302>
<303>
<304>
<305>
<306>
<307>

<400>

1

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

<220>
<223>

<300>
<301>

<302>

<303>
<304>
<305>
<306>
<307>

<400>

41

14

PRT

Artificial Sequence

effector

avadpour MM, Juban MM, Lo WC, Bishop SM, Alberty 1B, Cowell SM,
Becker CL, McLaughlin ML

De novo antimicrobial Peptides with Tow mammalian cell toxicity
J. Med. cChem.

39

16

3107-13

1996-08-02

41

Lys Leu Ala Lys Leu Ala Lys Lys Leu Ala Lys Leu Ala Lys
5 10

42

26

PRT

Artificial Sequence

effector

M., velasco, M., J., Diaz-Guerra, P., Diaz-Achirica, D., Andreu,
L., Rivas and L., Bosca,

Macrophage tr1gger1ng with cecropin A and melittin-derived
peptides induces type II nitric oxide synthase expression

The Journal of Immunology

158

9

4437-4443

1997-09-13

42

Lys Trp Lys Leu Phe Lys Lys Ile Gly Ile Gly Ala val Leu Lys val
1 5 10 15

Page 44



eolf-seql

Leu Thr Thr Gly Leu Pro Ala Leu Ile Ser
20

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

<220>
<223>

<300>
<301>
<302>

<303>
<304>
<305>
<306>
<307>

<400>

43

27

PRT

Artificial Sequence

effector

Isogai E.

Antimicrobial and Lipopolysaccharide-Binding Activities of
C-Terminal_Domain of Human CAP18 Peptides to Genus Leptospira
The Journal of Applied Research

4
1

180-185
2004-12-01
43

Phe Arg Lys Ser Lys Glu Lys Ile Gly Lys Phe Phe Lys Arg Ile val
1 5 10 15

Gln Arg Ile Phe Asp Phe Leu Arg Asn Leu Vval
20

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

<220>
<223>

<300>
<301>

<302>

<303>
<304>
<305>
<306>
<307>

<400>

25

44

27

PRT

Artificial Sequence

effector

Risso A, Braidot E, Sordano MC, Vvianello A, Macr? F, Skerlavaj B,
Zanetti M, Gennaro R, Bernardi P.

MAP-28, an antibiotic oeptide of innate immunity, induces cell
death through opening of the mitochondrial permeability
transition pore.

Mol. cell. Biol.

22

6

1926-35

2002-03

44

Gly Gly Leu Arg Ser Leu Gly Arg Lys Ile Leu Arg Ala Trp Lys Lys
1 5 10 15

Tyr Gly Pro Ile Ile val Pro Ile Ile Arg Ile
20

25
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<210>
<211>
<212>
<213>

<220>
<223>

<300>
<301>
<302>

<303>
<304>
<305>
<306>
<307>

<400>

eolf-seql

45

24

PRT

Artificial Sequence

effector

Andrd J, Berninghausen 0, wilfken J, Leippe M.
Shortened amoebapore analogs with enhanced antibacterial and
cytolytic activity.
FEBS Lett.
385
12
96-100
1996-04-29

45

Gly Leu val Glu Thr Leu Thr Lys ITe val Ser Tyr Gly Ile Asp Lys
1 5 10 15

Leu Ile Glu Lys Ile Leu Glu Gly
20

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

<220>
<223>

<300>
<301>
<302>

<303>
<304>
<305>
<306>
<307>

<400>

46

24

PRT

Artificial Sequence

effector

Andrda J, Berninghausen 0, wilfken J, Leippe M.
Shortened amoebapore analogs with enhanced antibacterial and
cytolytic activity.
FEBS Lett.
385
1
96-100
1996-04-29

46

Gly Phe ITe Ala Thr Leu Thr Lys val Leu Asp Phe Gly ITe Asp Lys
1 5 10 15

Leu Ile GIn Leu Ile Glu Asp Lys

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

<220>

20
47
24
PRT
Artificial Sequence
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<223>

<300>
<301>
<302>

<303>
<304>
<305>
<306>
<307>

<400>

eolf-seql
effector

Andra J, Berninghausen 0, wilfken 1, Leippe M.

Shortened amoebapore analogs with enhanced antibacterial and
cytolytic activity.

FEBS Lett.

385

1
96-100
1996-04-29

47

Gly Phe Leu Gly Thr Leu Glu Lys Ile Leu Ser Phe Gly val Asp Glu
1 5 10 15

Leu val Lys Leu ITe Glu Asn His
20

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

<220>
<223>

<300>
<301>

<302>

<303>
<304>
<305>
<306>
<307>

<400>

48

12

PRT

Artificial Sequence

effector

Ines Neundorf, Robert Rennert, Jan Hoyer, Franziska Schramm,
Kristin Lobner Igor Kitanovic and Stefan wolfl

Fusion of a Short HA2-Derived Peptide Sequence to
Cell-Penetrating Peptides Improves Cytosolic Uptake, but Enhances
Cytotoxic Activity.

;harmaceutica1s

2
49-65
2009

48

Gly Leu Leu Glu Ala Leu Ala Glu Leu Leu Glu Gly
1 5 10

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

<220>
<223>

<300>
<308>
<309>
<313>

<400>

49

247

PRT

Artificial Sequence

effector

GenBank/AAP15462.1

2003-04-27
(1)..(247)
49
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Trp

Gln

Ser

Gln

Tyr

65

Asp

Gln

Asn

Gly

Ser

145

Gln

Ala

Ala

Ser

Leu

225

His

Asp

Gly

val

Leu

50

Gln

Asn

Ile

Tyr

Asp

Ala

Tyr

Asp

Arg

Met

210

Ala

Asp

Gly

val

Arg

35

Gly

Asp

Ser

Arg

Gly

Lys

Asn

val

Lys

Ser

20

Lys

Ser

His

Trp

Lys

Gln

Asp

His

Ile

Leu

180

Phe

His

Ser

Ser

Ile

Ile

Asn

Thr

Phe

Tyr

85

Phe

Ala

Thr

val

Asn

165

Lys

Ala

Ser

Gln

Glu
245

Asp

Leu

Leu

Tyr

Trp

70

Leu

Ser

Thr

Pro

Asn

Lys

Trp

Gly

Glu

Glu

Pro

55

Asp

Ala

Ala

Phe

Tyr

Phe

val

Lys

Thr

215

Gly

Asn

Thr

Asn

Ile

40

Asp

Pro

Tyr

Leu

Tyr

His

Glu

Gly

Asp

Gly

Asp

Thr

Gly

Asp

25

Leu

Tyr

Asp

Ser

Ala

105

Leu

Pro

Thr

Cys

Phe

185

Lys

Trp

Ala

eolf-seql
Thr His Ala

10

Met

Lys

Asp

Thr

Ile

90

Arg

Gly

Ala

Phe

Lys

Asn

Ser

Asp

Gly

Ser

Asp

Lys

Asn

75

Pro

Tyr

Glu

Asn

Ala

155

Thr

Ala

Ile

Tyr

Tyr

Lys

Asn

Asn

60

Asn

Asp

Glu

Ala

val

140

Glu

Asn

Trp

Tyr

Ala
220

Page 48

Met

Asn

Met

45

Ala

Asn

Thr

Trp

Met

125

Thr

Glu

Glu

Ser

Tyr

Ala

Tyr

Ile

Glu

30

His

Tyr

Phe

Gly

Gln

110

His

Ala

Arg

Asp

Lys

Ser

Lys

Arg

val

15

Pro

Glu

Asp

Ser

Glu

95

Arg

Tyr

val

Lys

Phe

175

Glu

val

Phe

Thr

Leu

Leu

Lys

Ser

Gly

Phe

Asp

Glu

160

Tyr

Tyr

Thr

Leu
240



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

<220>
<223>

<300>
<308>
<309>
<313>

<400>

50

468

PRT

Artificial Sequence
effector
GenBank/AAS85208.
2008-08-26
(57)..(524)

50

His Ala Asp

1

Asn

Arg

Lys

Ile

65

Leu

Thr

val

Leu

Ser

145

Leu

Asn

Asn

Lys

val

Leu

val

val

130

Ala

Ile

val

val

Gly

35

Ser

Ser

Glu

Ser

Lys

Ala

Asn

Glu

Leu

20

Tyr

Ile

Leu

Asn

Ile

100

Asn

Arg

Ile

Lys

Phe
180

Ile

5

val

Lys

Asn

Thr

Gln

85

Asp

Ala

Trp

Asp

Phe

165

Gly

Asp

Tyr

Asp

Gln

Tyr

Pro

Leu

Thr

Asn

Tyr

150

Gly

Lys

His

Gly

Asn

55

Pro

Asp

Pro

Lys

Glu

135

Asp

Thr

Ile

Tyr

Gly

Asn

40

Asn

Gly

val

Gly

Ser

120

Lys

Asp

Ala

Ser

Asp

25

Glu

Ala

Ala

Leu

Met

105

Asn

Tyr

Glu

Phe

Glu
185

eolf-seql

Gln

10

Ala

Tyr

Asp

Leu

Pro

90

Thr

val

Ala

Met

Gly

val

Ile

Ile

val

75

val

Asn

Asn

Gln

Ala

155

Ala

y Lys

Leu

Thr

val

Gln

60

Lys

Lys

Gln

Asn

Ala

140

Tyr

val

Met

Page 49

Asp

Asn

val

45

val

Ala

Arg

Asp

Ala

125

Tyr

Ser

Asn

Gln

Tyr

val

30

Glu

val

Asn

Asp

Asn

110

val

Pro

Glu

Asn

Glu
190

Asn

15

Pro

Lys

Asn

Ser

Ser

95

Lys

Asn

Asn

Ser

Ser

175

Glu

Lys

Pro

Lys

Glu
80

Leu

Thr

val

Gln

160

Leu

val



Arg

Ala

225

Ala

Thr

Ser

Ala

Lys

Thr

Gly

Asn

Trp

Ser

Pro

210

Leu

Tyr

Lys

Gly

val

290

Asn

Arg

Asp

Thr

Gly

Pro

Lys

Ala

Glu

Phe

195

Ser

Gly

Gly

val

Asp

275

Leu

Glu

Asn

Ser

355

Tyr

Glu

Ser

Arg

Lys

Arg

val

Arg

Lys

val

Tyr

Gly

Thr

Glu

340

Lys

val

Gly

Lys

Asn

420

Trp

Gln

Phe

Asn

Gln

245

Ala

Glu

Gly

Asp

Pro

325

Leu

Ala

Ala

Asn

Leu

405

Ile

Arg

Phe

Ala

230

val

Ala

Leu

Gly

Leu

310

Gly

Ala

Tyr

Gln

Glu

390

Ala

Asn

Thr

Tyr

Phe

Thr

Ser

295

Arg

val

val

Thr

Phe

375

Ile

His

val

val

Tyr

200

Lys

Asn

Leu

Asp

Asn

280

Ala

Asp

Pro

Ile

Asp

360

Asn

val

Phe

Tyr

Ile
440

Asn

Ala

Pro

Lys

Ala

265

Ile

Lys

Ile

Gly

Ile

Gln

Thr

Ala

425

Asp

eolf-seql

val Asn val

val

Pro

Leu

250

Ala

Ile

Asp

Leu

Ala

330

Asn

Lys

sSer

His

ser

410

Lys

Thr

Ala

235

Ser

val

Lys

Glu

Lys

Tyr

Asn

Ile

Trp

Lys

Ser

Glu

Tyr

Thr

Ser

Asn

val

300

Lys

Thr

Ser

Asn

Asp

380

Asn

Cys

Asp Arg Asn

Page 50

Asn

205

Glu

Ile

Asn

Gly

Ser

285

Gln

Gly

Thr

Glu

Ile

365

Glu

Trp

Tyr

Thr

Leu
445

Glu

Gln

Ser

Ser

Ile

Ala

Asn

Tyr

350

Asp

Ile

Ser

Leu

Pro

Leu

Ser

His

255

Ser

Phe

Thr

Phe
335

Asn

Glu

Pro

415

Leu

Leu

Thr

Gln

val

240

Ser

val

Lys

Asp

Phe

320

Leu

Glu

Ser

Tyr

Asn

400

Gly

val



eolf-seql

Lys Asn Arg Asn Ile Ser Ile Trp Gly Thr Thr Leu Tyr Pro Lys Tyr
450 455 460

Ser Asn Ser Vval

465

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

<220>
<223>

<300>
<308>
<309>
<313>

<400>

51
289
PRT

Artificial Sequence

effector

genbank/ABG57041.

2011-05-06
(5)..(292)

51

Lys Phe Lys
1

val

Lys

Leu

Tyr

65

His

Ile

Thr

Tyr

Asn
145

Phe

Pro

ser

50

Trp

Met

Ala

Ser

Leu

130

Gln

Pro

Pro

35

Trp

Leu

Arg

Gln

Thr

115

Pro

Ser

Lys

val

20

Ala

Ser

Phe

Ala

Gly

Phe

Gly

val

val
5
Thr
Ala
Ala
Lys
Asn
85
Ile
Leu

Phe

Ala

val

Ile

Pro

Asp

Gln

70

Leu

Tyr

Ser

Ala

Asp

Leu

Lys

His

Asn

55

Ala

Met

Asp

His

Asn

135

Tyr

Gly

Ala

Asp

40

Pro

Glu

Asn

Ala

Phe

120

Ala

Arg

Met

Ser

25

Ile

Thr

Lys

Tyr

Lys

Cys Leu Thr

Ala Cys Cys

Asp Ser Lys

Asn Thr Asp
60

ITe Leu Ala
75

Leu Lys Asnh
90

His Lys Asn

Asn Pro Asp

Ile Thr Gly
140

Gly Lys Phe
155

Page 51

Ala

Asp

Leu

45

val

Lys

Phe

Pro

Asp

Ser

Glu

30

Pro

Asn

Asp

Asp

Tyr

110

Asp

Lys

Thr

val

15

Tyr

His

Thr

val

Lys

Tyr

Asn

Tyr

Ala

Leu

Leu

Lys

His

Asp

80

Gln

Asp

Thr

Phe

Phe
160



Tyr Lys

Met His

Cys Ala

Thr Glu
210

Trp Leu

val Asn

Lys Lys

GIn Thr

Gly

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

<220>
<223>

<300>
<308>
<309>
<313>

<400>

1

Leu

Ala

Tyr

195

Asp

Tyr

Ala

Asp

Leu

275

52
179
PRT

Gly

Asn

180

Glu

Met

Glu

Lys

Thr

260

Ala

Leu

165

Asn

Asn

val

Asn

Thr

245

val

Gly

Ala

Phe

Tyr

val

Ala

230

Lys

Glu

Phe

Ile

Thr

val

Gln

215

Lys

Lys

Pro

Leu

Artificial Sequence

effector

PDB/1KD6_A
2009-07-10
(1..(179)

52

Ser Ala Asp val Ala Gly Ala
5

Asp Ile Leu Lys Thr val Leu
20

Ile Ala val Gly val Asp Asn
35

His

Ala

Asp

200

Arg

Arg

Ser

Thr

Glu
280

val

Glu

Glu
40

Tyr

Ile

185

Thr

Phe

Ala

Tyr

Gly

Phe

Ile

eolf-seql

Tyr Thr Asp
170

Ser

Ile

Cys

Lys

Leu

250

Ala

Trp

Tyr

Lys

Ser

Ala

235

val

Arg

Ser

Pro

His

Asn

220

Asp

Gly

Leu

Lys

Asp Gly Ala
10

Ile

Pro

Asn

205

Asp

Tyr

Asn

Arg

Lys

Ser

Ala Leu Gly Asn val

25

Ser Gly Lys Thr Trp

Page 52

45

Ser

Gly

Tyr

val

Pro

Ser

Asp

270

Thr

Leu

Gln

175

Tyr

Gln

Lys

Lys

Glu

255

Ser

Asn

Ser
15

Pro

Ile
240

Trp

Phe

Lys Arg Lys
30

Thr Ala Leu



Asn

val

65

Pro

Gly

Tyr

Asp

Arg

Thr

Thr

50

Pro

val

Asn

Ser

Gln

130

Asp

Gly

Lys

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

<220>
<223>

<300>
<308>
<309>
<313>

<400>

Tyr

Ala

Thr

Asn

115

Arg

Asn

Phe

53
46
PRT

Phe

Gly

Thr

Leu

100

Trp

Met

Gly

Met

Arg

Lys

Gly

85

Ala

Trp

Tyr

Trp

Asn
165

Ser

Ala

70

Ala

val

Asn

Glu

His

150

Ser

Gly

55

Leu

val

Leu

val

Glu

135

Thr

Ser

Artificial Sequence

effector

Swiss-Prot/P01538.2

2011-05-31
27)..(72)
53

Thr

Leu

Gly

Phe

Arg

Leu

Arg

Gly

Lys Ser Cys Cys Pro Asn Thr Thr
1 5

Arg Leu Thr Gly Ala Pro Arg

20

Lys Ile Ile Ser Gly Ser Thr
35

Pro

Cys
40

eolf-seql

Ser Asp Ile val
60

Tyr Asn Gly Gln
75

val Leu Ala Tyr
90

Ser val Pro Tyr
105

Ile Tyr Lys Gly

Tyr Tyr Asn Leu
140

Asn Leu Gly Tyr

His Ala Ile Leu
170

Leu

Lys

Leu

Asp

Gly

Glu

Gly Arg Asn Ile Tyr

10

Thr Cys Ala Lys
25

Pro Ser Asp Tyr

Page 53

Leu

Pro
45

Pro

Asp

Met

Tyr

110

Arg

Pro

Leu

Ile

Arg

Ser

95

Asn

Arg

Phe

Lys

His
175

15

Lys
Gly
80

Asp

Trp

Arg

ser
160

val

Asn Ala Cys

Ser Gly Cys
30

Lys



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

<220>
<223>

<300>
<308>
<309>
<313>

<400>

1

54

33

PRT

Artificial Sequence

effector

GenBank/CAA31612.1

2008-10-07
(21)..(53)
54

5

Ala Pro Cys His Thr Ala Ala Arg Ser G
1

eolf-seql

Phe val Pro Gly Ala Trp Leu Ala Gly Glu Gly val Asp
20 25

Leu

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

<220>
<223>

<300>
<308>
<309>
<313>

<400>

Asp val Ile Arg Glu Tyr Leu
1 5

Ser Ser Pro Glu Ser val Arg
Asn Pro Asp Gly ITe Ala Leu

Lys Pro Pro Ile Thr Ala Gln

50

Gly Thr val GIn Tyr val Asn

65

55

251

PRT

Artificial Sequence

effector

PDB/2ZTB_A
2009-03-27
(2)..(251)

55

20

35

55

70

Met

Ser

Asn

40

Tyr

Arg

Phe

Arg

25

Asn

Gly

Pro

Asn Glu Leu
10

Phe Ser Ser
Glu Thr Tyr

Tyr Tyr Cys
60

Thr Asp Ile
75

Page 54

Ser

Ile

Phe

45

Tyr

Asn

Tu Cys Lys Arg Ser His Lys
0 15

val Thr Ser

30

Ala

Tyr

30

Asn

Lys

Pro

Leu

15

Gly

Ala

Asn

Asn

Ser

Thr

val

val

val
80



Ile

Thr

Ser

Lys

Thr

145

val

Ile

Tyr

Phe

Leu
225

Leu

Thr

Ser

val

130

Ser

Thr

Ala

Phe

Trp

210

Arg

Ala Gln
Ile Thr

100

Thr Thr

115

Phe Glu

Glu Thr

val Pro

Lys Glu

180

Gly Ala

Phe Asn

Gly Thr

val GIn Pro Ala

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

<220>
<223>

<300>
<302>
<310>
<311>
<312>

<400>

56
32
PRT

Asp

85

Ile

Thr

Ile

Thr

Ala

165

Ser

Asn

Pro

val

Arg

Thr

Thr

Gly

Gly

Thr

150

Gln

Ala

Phe

Ala

Thr

230

Ser

Leu

Gly

Phe

Gly

Glu

Ser

Asp

Pro

Arg

Asn

Leu

Artificial Sequence

effector

SELECTIVE ANTICANCER CHIMERIC PEPTIDE

w02010064207
2009-12-03
2010-06-10

56

Thr

Ser

Lys

Glu

Thr

Arg

Phe

Lys

Asp

val

Leu

Asn

Phe

105

Phe

val

Ile

Arg

ser

185

Arg

val

Ser

Asp

eolf-seql

Asn Thr Asn

90

Thr

Thr

Ser

Thr

Thr

170

Ala

val

Leu

Ser

Glu
250

Asn

sSer

Phe

val

155

Ile

Pro

Gly

Asn

Phe

235

Gln

Thr

Lys

Ser

140

Ser

Gln

Ile

Pro

Thr

220

Asp

Glu

Ser

Leu

125

Thr

Lys

Leu

Thr

Gly

Thr

Phe

Pro

Thr

110

Ser

Thr

Ser

Thr

val

190

Gly

Ser

Gln

Phe

95

val

Ile

Ile

val

Ala

175

Asp

His

Gly

Thr

Thr

Thr

Lys

Gly

Thr

160

Lys

Gly

Tyr

Thr

Ile
240

Tyr Lys Trp Tyr Gly Tyr Thr Pro GIn Asn val Ile Gly Gly Gly Lys
1 5 15

Page 55



eolf-seql

Leu Leu Leu Lys Leu Leu Lys Lys Leu Leu Lys Leu Leu Lys Lys Lys
20 25 30

<210> 57

<211> 774
<212> DNA
<213>

<220>
<223>

<400> 57
cgtgttgcag

agcaaaaatg
catagctttc
ttttattata
aaaaatgaca
ctgctgatga
agcatttatc
accaatgaac
ggtggtggta
acctgtctga
gttagcaatg
cgtaatttca
gcacagcaga
<210> 58

<211> 783
<212> DNA
<213>

<220>
<223>

<400> 58
ggtcgtgatt

ccgacccagce
tggcgtgatg
gttgccggtg
ggtccgctgce
cgtgttgcag

Fusion Peptide

cacatattac
aaaaagccct
tgagcaatct
tttatagcca
aacaaatggt
aaagcgcacg
agggtggcat
atctgattga
gcggtccget
ccattgtgca
cagcaacccg
tgcgtcgtta
tttgtgaaga

Fusion Peptide

atcgtacctg
gtagcgttag
tttgtcgtaa
aaaccgcaca
gtgttgttcg

Ccacatattac

Artificial Sequence

cggcacccgt
gggtcgcaaa
gcatctgcgt
gacctatttt
gcagtatatc
taatagctgt
ttttgaactg
tatggatcat
gggtctggea
gaaactgaaa
tgtttgtcgt
tcagagccgt

tctgcgtctg

Artificial Sequence

tctgaccatt
caatgcagca
ctttatgcgt
gcagatttgt
tccgetgggt

cggcacccgt

ggtcgtagca
attaatagct
aatggtgaac
cgctttcagg
tacaaataca
tggagcaaag
aaagaaaatg
gaagccagct
ggtcgtgttg
aaaatggtgg
accggtcgta
gttacccagg

tgtattccga

gttcagaaac
acccgtgttt
cgttatcaga
gaagatctgc
ctggcaggcg
ggtcgtagca

ataccctgag
gggaaagcag
tggtgattca
aagaaattaa
ccagctatcc
atgcagaata
atcgcatttt
tttttggtgc
ttcgtggtcg
ataaaccgac
gccgttggcg
gtctggttgc

gcaccggtcc

tgaaaaaaat
gtcgtaccgg
gccgtgttac
gtctgtgtat
gtggtggtgg

ataccctgag

Page 56

cagcccgaat
ccgtagcggt
tgaaaaaggc
agaaaatacc
ggatccgatt
tggcctgtat
tgtgagcgtg
atttctggtt
tgattatcgt
ccagcgtagce
tgatgtttgt
cggtgaaacc

gctg

ggtggataaa
tcgtagccgt
ccagggtctg
tccgagcacc
tagtccgcag

cagcccgaat

60
120
180
240
300
360
420
480
540
600
660
720
774

60
120
180
240
300
360



agcaaaaatg
catagctttc
ttttattata
aaaaatgata
ctgctgatga
agcatttatc

accaatgaac

ggt

<210> 59

<211> 558
<212> DNA
<213>

<220>
<223>

<400> 59
cgtgttgcag

agcaaaaatg
catagctttc
ttttattata
aaaaatgata
ctgctgatga
agcatttatc
accaatgaac

ggtccgctgg
ttactgcgcc

<210> 60

<211> 681
<212> DNA
<213>

<220>
<223>

<400> 60

aaaaagcact
tgagcaatct
tttatagcca
agcagatggt
aaagcgcacg
agggtggcat
atctgattga

Fusion Peptide

cacatattac
aaaaagccct
tgagcaatct
tttatagcca
aacaaatggt
aaagcgcacg
agggtggcat

atctgattga

gtctggcagg
tgctgaaa

Fusion Peptide

gggtcgcaaa
gcatctgcgt
gacctatttt
gcagtatatc
taatagctgt
ttttgaactg

tatggatcat

Artificial Sequence

cggcacccgt
gggtcgcaaa
gcatctgcgt
gacctatttt
gcagtatatc
taatagctgt
ttttgaactg
tatggatcat
tcgtgttgtt

Artificial Sequence

ggtctgggta gcgtttttgg tcgtctggca

gcaaaaaaac tgggtccgaa agtggccaaa

ccgatggcag ttgaaatggc aaaaagccaa

ccgctgggtc tggcaggtcg tgttgcagca

eolf-seql

attaatagct
aatggtgaac
cgctttcaag
tataaatata
tggagcaaag
aaagaaaatg

gaagccagct

ggtcgtagca
attaatagct
aatggtgaac
cgctttcagg
tataaatata
tggagcaaag
aaagaaaatg
gaagccagct

cgtaaactgc

cgtattctgg
gttctgccga
gaagaacagc

catattaccg

gggaaagcag
tggtgattca

aagaaattaa
ccagctatcc
atgcagaata
atcgcatttt

tttttggtgc

ataccctgag
gggaaagcag
tggtgattca
aagaaattaa
ccagctatcc
atgcagaata
atcgcatttt
tttttggtgc

tgctgcgttt

gtcgtgttat
aagttatgaa
agccgcagcg

gcacccgtgg

Page 57

ccgtageggt
tgaaaaaggc
agaaaatacc
ggatccgatt
tggtctgtat
tgtgagcgtg
atttctggtt

cagcccgaat
ccgtageggt
tgaaaaaggc
agaaaatacc
ggatccgatt
tggcctgtat
tgtgagcgtg
atttctggtt

actgaaaaaa

tccgaaagtt
agaagcaatt
tgttgttcgt

tcgtagcaat

420
480
540
600
660
720
780
783

60
120
180
240
300
360
420
480
540
558

60
120
180
240



accctgagca
gaaagcagcc
gtgattcatg
gagattaaag
agctatccgg
gcagaatatg
cgcatctttg
tttggtgcat
<210> 61

<211> 792
<212> DNA
<213>

<220>
<223>

<400> 61
accagcgaag

cgtgaacgtg
accctgagca
gaaagcagcc
gtgattcacg
gaaattaaag
agctatccgg
gcagaatatg
cgcatctttg

tttggtgcat

ggtctggcag
ctgggtcgtg
ccgaaagtta
cagcagccgc
<210> 62

<211> 897
<212> DNA
<213>

<220>
<223>

gcccgaatag
gtagcggtca
aaaaaggctt
aaaataccaa
acccgattct
gtctgtatag
ttagcgtgac

ttctggtggg

Fusion Peptide

aaaccattag
gtccgcagcg
gcccgaatag
gtagcggtca
agaaaggctt
aaaacaccaa
atccgattct
gcctgtatag
tgagcgtgac
ttctggttgg
gtcgtgttgt
ttattccgaa
tgaaagaagc

ag

Fusion Peptide

caaaaatgaa
tagctttctg
ttattatatt
aaatgataaa
gctgatgaaa
catttatcag
caacgaacat

t

Artificial Sequence

caccgttcaa
tgttgcagca
caaaaatgaa
tagctttctg
ctattatatc
aaatgataaa
gctgatgaaa
catctatcag
caatgaacat
ttgtgcagca
tcgtggtctg
agttgcaaaa

aattccgatg

Artificial Sequence

eolf-seql

aaagcactgg
agcaatctgc
tatagccaga
caaatggtgc
agcgcacgta
ggtggcatct

ctgatcgata

gaaaaacagc
catattaccg
aaagccctgg
agcaatctgc
tatagccaga
caaatggtgc
agcgcacgta
ggtggcattt
ctgattgata
tgtgcagecg
ggtagcgttt
aaactgggtc

gccgttgaaa

gtcgcaaaat
atctgcgtaa
cctattttcg
agtacattta
atagctgttg
ttgagctgaa
tggatcatga

agaatattag
gcacccgtgg
gtcgcaaaat
atctgcgtaa
cctattttcg
agtatattta
atagctgttg
ttgaactgaa
tggatcacga
catgtggtgg
ttggtcgtct
cgaaagtggc

tggcaaaaag

Page 58

caatagctgg
tggtgaactg
ctttcaagaa
caaatatacc
gagcaaagat
agaaaatgat

agccagcttt

tccgctggtt
tcgtagcaat
taacagctgg
tggtgaactg
ctttcaagaa
caaatatacc
gagcaaagat
agaaaacgat
agccagcttt
tggtccgctg
ggcacgtatt
caaagttctg

ccaagaagaa

300
360
420
480
540
600
660
681

60
120
180
240
300
360
420
480
540
600
660
720
780
792



<400> 62
accagcgaag

cgtgaacgtg
accctgagca
gaaagcagcc
gtgattcatg
gaaatcaaag
agctatccgg
gcagaatatg
cgcatctttg
tttggtgcat
ggtctggcag
attctgattc
gaagcagatg
aatgcagatg
aaaggctatg
<210> 63

<211> 672
<212> DNA
<213>

<220>
<223>

<400> 63
accagcgaag

cgtgaacgtg
accctgagca
gaaagcagcc
gtgattcatg
gaaattaaag
agctatccgg
gcagaatatg
cgcatttttg
tttggtgcat
ctggcaggtc

aaaccattag
gtccgcageg
gcccgaatag
gtagcggtca
aaaaaggctt
aaaataccaa
atccgattct
gtctgtatag
ttagcgtgac
ttctggttgg
gtcgtgttgt
tggcaattgt
catttggtga
ttaaaggtat

ataaactggc

Fusion Peptide

aaaccattag
gtccgcageg
gcccgaatag
gtagcggtca
aaaaaggctt
aaaacaccaa
atccgattct
gtctgtatag
tgagcgtgac
ttctggttgg
gtgttgttcg

caccgttcaa
tgttgcagca
caaaaatgaa
tagctttctg
ctactatatc
aaatgataaa
gctgatgaaa
catttatcag
caacgaacat
tggtagcggt
tcgtggtaaa
tcatagcccg
agcaaatgcc
gaaaaaagcc

agccaaactg

Artificial Sequence

caccgttcaa
tgttgcagca
caaaaatgaa
tagctttctg
ttattatatt
aaatgataaa
gctgatgaaa
catttatcag
caatgaacat
ttgtgcagca

taaatggtgt

eolf-seql

gaaaaacagc
catattaccg
aaagcactgg
agcaatctgc
tatagccaga
caaatggtgc
agcgcacgta
ggtggcatct
ctgatcgata
tgtgcagcat
ctgagctgtc
aatatggaag
tttggcgaag
attaaagaaa

daaaaaagtta

gaaaaacagc
catattaccg
aaagcactgg
agcaatctgc
tatagccaga
caaatggtgc
agcgcacgta
ggtggcattt
ctgattgata
tgtgcagccg
tttcgtgttt

agaatattag
gcacccgtgg
gtcgcaaaat
atctgcgtaa
cctatttccg
agtatattta
atagctgttg
ttgagctgaa
tggatcatga
gtgcagccgce
tgagcctggce
ttaaagcact
ccgatgcgtt
ttctggattg

ttcagcagct

agaatattag
gcacccgtgg
gtcgcaaaat
atctgcgtaa
cctattttcg
agtacattta
atagctgttg
ttgaactgaa
tggatcatga
catgtggtgg
gctatcgcgg
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tccgctggtt
tcgtagcaat
caatagctgg
tggtgaactg
cttccaagaa
caaatatacc
gagcaaagat
agaaaatgat
agccagcttt
atgtccgctg
actggcaatt
ggcagatccg
tgccgaagcec
cgtgatcgag
gtgggaa

tccgetggtt
tcgtagcaat
taatagctgg
tggtgaactg
ctttcaagaa
taaatatacc
gagcaaagat
agaaaatgat
agccagcttt
tccgetgggt

tatttgttat

60
120
180
240
300
360
420
480
540
600
660
720
780
840
897

60
120
180
240
300
360
420
480
540
600
660



cgtcgttgec

<210> 64

<211> 606
<212> DNA
<213>

<220>
<223>

<400> 64
gttcgtgaac

aataccctga
tgggaaagca
ctggtgattc
gaggaaatta
accagctatc
gatgcagaat
gatcgcattt
ttttttggtg
cgtcgccgtc
tgccgce
<210> 65
<211> 729
<212> DNA
<213>

<220>
<223>

<400> 65
ggtattggca

atgaatagcg
gttcgtccge
accattagca
ccgcagcgtg
ccgaatagca
agcggtcata
aaaggcttct

dacCaccCaaaa

gc

Fusion Peptide

gtggtccgca
gcagcccgaa
gccgtagcgg
atgaaaaagg
aagaaaatac
cggatccgat
atggtctgta
ttgtgagcgt
catttctggt

gtcgtaaatg

Fusion Peptide

aatttctgca
gtggtcagcg
tgggtctggc
ccgttcaaga
ttgcagcaca
aaaatgaaaa
gctttctgag
actatatcta

atgataaaca

Artificial Sequence

gcgtgttgca
tagcaaaaat
tcatagcttt
cttttattat
caaaaatgat
tctgctgatg
tagcatttat
gaccaatgaa
tggtccgcetg
gtgttttcgt

Artificial Sequence

tagcgccaaa
tctgggtaat
aggttgtgca
aaaacagcag
tattaccggc
agcactgggt
caatctgcat
tagccagacc

aatggtgcag

eolf-seql

gcacatatta
gaaaaagcac
ctgagcaatc
atttatagcc
aaacaaatgg
aaaagcgcac
cagggtggca

catctgattg

ggtctggcag
gtttgttatc

aaattcggca
cagtgggcag
gcagcatgtg
aatattagtc
acccgtggtc
cgcaaaatca
ctgcgtaatg
tatttccgct

tatatctaca

ccggcacccg
tgggtcgcaa
tgcatctgcg
agacctattt
tgcagtacat
gtaatagctg
tttttgaact
atatggatca
gtcgtgttgt
gcggtatttg

aagcatttgt
ttggtcatct
cagcctgtac
cgctggttcg
gtagcaatac
atagctggga
gtgaactggt
tccaagaaga

aatataccag
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tggtcgtagc
aattaatagc
taatggtgaa
tcgctttcaa
ctataaatac
ttggagcaaa
gaaagaaaat
tgaagccagc
gcgtcgtcgce

ttatcgtcgt

gggcgaaatt
gatgcgtgtt
cagcgaagaa
tgaacgtggt
cctgagcagce
aagcagccgt
gattcatgaa
aatcaaagaa

ctatccggat

672

60
120
180
240
300
360
420
480
540
600
606

60
120
180
240
300
360
420
480
540



eolf-seql
ccgattctgc tgatgaaaag cgcacgtaat agctgttgga gcaaagatgc agaatatggt

ctgtatagca tttatcaggg tggcatcttt gagctgaaag aaaatgatcg catctttgtt

agcgtgacca acgaacatct gatcgatatg gatcatgaag ccagcttttt tggtgcattt

ctggtgggt

<210> 66

<211> 588
<212> DNA
<213>

<220>
<223>

<400> 66
ggtattggca

atgaatagcc
attaccggca
gcactgggtc
aatctgcatc
agccagacct
atggtgcagt
gcacgtaata
ggcatttttg
attgatatgg
<210> 67

<211> 606
<212> DNA
<213>

<220>
<223>

<400> 67
cgtgttgcag

agcaaaaatg
catagctttc
ttttattata
aaaaatgata
ctgctgatga
agcatttatc

accaatgaac

Fusion Peptide

aatttctgca
gtgttgttcg
cccgtggtcg
gcaaaattaa
tgcgtaatgg
attttcgctt
acatctataa
gctgttggag
aactgaaaga

atcatgaagc

Fusion Peptide

cacatattac
aaaaagcact
tgagcaatct
tttatagcca
aacaaatggt
aaagcgcacg
agggtggcat
atctgattga

Artificial Sequence

tagcgccaaa
tccgetgggt
tagcaatacc
tagctgggaa
tgaactggtg
tcaagaggaa
atacaccagc
caaagatgca
aaatgatcgc

cagctttttt

Artificial Sequence

cggcacccgt
gggtcgcaaa
gcatctgcgt
gacctatttt
gcagtatatt
taatagctgt
ttttgaactg

tatggatcat

aaatttggca
ctggcaggtc
ctgagcagcc
agcagccgta
attcatgaaa
attaaagaaa
tatccggatc
gaatatggtc
atttttgtga

ggtgcatttc

ggtcgtagca
attaatagct
aatggtgaac
cgctttcaag
tacaaatata
tggagcaaag
aaagaaaatg

gaagccagct

aagcatttgt
cgcagcgtgt
cgaatagcaa
gcggtcatag
aaggctttta
ataccaaaaa
cgattctgct
tgtatagcat
gcgtgaccaa

tggtgggt

ataccctgag
gggaaagcag
tggtgattca
aagaaattaa
ccagctatcc
atgcagaata
atcgcatttt

tttttggtgc

Page 61

gggcgaaatt
tgcagcacat
aaatgaaaaa
ctttctgagc
ttatatttat
tgataaacaa
gatgaaaagc
ttatcagggt

tgaacatctg

cagcccgaat
ccgtageggt
tgaaaaaggc
agaaaacacc
ggatccgatt
tggtctgtat
tgtgagcgtg
atttctggtt

600
660
720
729

60
120
180
240
300
360
420
480
540
588

60
120
180
240
300
360
420
480



eolf-seql

ggtggtggtg gcggtagcgg tggtggtggt cgtgttgttc gtccgctggg tctggcaggt
cgtcgtcgtc gccgtcgtcg gcgtaaactg gcaaaactgg ccaaaaaact ggcgaaactg

gctaaa

<210> 68

<211> 615
<212> DNA
<213>

<220>
<223>

<400> 68
cgtgttgcag

agcaaaaatg
catagctttc
ttttattata
aaaaatgata
ctgctgatga
agcatttatc
accaatgaac
ggtggtggtg
cgtgttgttc
gcgaaactgg
<210> 69

<211> 684
<212> DNA
<213>

<220>
<223>

<400> 69
accagcgaag

cgtgaacgtg
accctgagca
gaaagcagcc
gtgattcatg
gaaattaaag

agctatccgg

Fusion Peptide

cacatattac
aaaaagcact
tgagcaatct
tttatagcca
aacaaatggt
aaagcgcacg
agggtggcat
atctgattga
caagcggttg
gtcgtcgtcg

Cctaaa

Fusion Peptide

aaaccattag
gtccgcageg
gcccgaatag
gtagcggtca
aaaaaggctt
aaaataccaa

atccgattct

Artificial Sequence

cggcacccgt
gggtcgcaaa
gcatctgcgt
gacctatttt
gcagtatatc
taatagctgt
ttttgaactg
tatggatcat
tggtccggaa

tcgecgtcgce

Artificial Sequence

caccgttcag
tgttgcagca
caaaaatgaa
tagctttctg
ttattatatt
aaatgataaa

gctgatgaaa

ggtcgtagca
attaatagct
aatggtgaac
cgctttcaag
tacaaatata
tggagcaaag
aaagaaaatg
gaagccagct
ggtggtggtg
cgtaaactgg

gaaaaacagc
catattaccg
aaagcactgg
agcaatctgc
tatagccaga
caaatggtgc

agcgcacgta

ataccctgag
gggaaagcag
tggtgattca
aagaaattaa
ccagctatcec
atgcagaata
atcgcatttt
tttttggtgc
gtccgctggg

caaaactggc

agaatattag
gcacccgtgg
gtcgcaaaat
atctgcgtaa
cctattttcg
agtatatcta

atagctgttg

Page 62

cagcccgaat
ccgtagcggt
tgaaaaaggc
agaaaacacc
ggatccgatt
tggtctgtat
tgtgagcgtg
atttctggtt
tctggcaggt

Caaaaaactg

tccgctggtt
tcgtagcaat
taatagctgg
tggtgaactg
ctttcaggaa
taaatacacc

gagcaaagat

540
600
606

60
120
180
240
300
360
420
480
540
600
615

60
120
180
240
300
360
420



gcagaatatg
cgcatttttg
tttggtgcat
ccgctgggtc
aaaaaactgg
<210> 70

<211> 576
<212> DNA
<213>

<220>
<223>

<400> 70
catcatcatc

tgtcgtgttg
cgtggtcgta
aaaatcaata
cgtaatggtg
tttcgctttc
atctataaat
tgttggagca
ctgaaagaaa
catgaagcca
<210> 71

<211> 600
<212> DNA
<213>

<220>
<223>

<400> 71
catcatcatc

tgtcgtcgtc
gttgcagcac
aaaaatgaaa
agctttctga
tattatattt

aatgataaac

gtctgtatag
tgagcgtgac
ttctggttgg
tggcaggtcg

cgaaactggc

Fusion Peptide

accatcacaa
ttcgtccget
gcaataccct
gctgggaaag
aactggtgat
aagaagagat
ataccagcta
aagatgcaga
atgatcgcat
gcttttttgg

Fusion Peptide

accatcacaa
gtcgccgtcg
atattaccgg
aagcactggg
gcaatctgca
atagccagac

aaatggtgca

catttatcag
caatgaacat
tggtggtggc
tcgtcgtegt

taaa

Artificial Sequence

actggcaaaa
gggtctggca
gagcagcccg
cagccgtagc
tcatgaaaaa
taaagaaaat
tccggacccg
atatggtctg
ctttgttagc

tgcatttctg

Artificial Sequence

actggcaaaa
gcgtcgtcgt
cacccgtggt
tcgcaaaatc
tctgcgtaat
ctattttcgc

gtatatctat

eolf-seql

ggtggcattt
ctgattgata
ggtagcggtg
agacgtcgtc

ctggccaaaa
ggtcgtgttg
aatagcaaaa
ggtcatagct
ggcttttatt
accaaaaatg
attctgctga
tatagcattt

gtgaccaacg

gtgggt

ctggccaaaa
gttgttcgtc
cgtagcaata
aatagctggg
ggtgaactgg
tttcaagaag

aaatacacca

ttgaactgaa
tggatcatga
gtggtggtcg
gtaaactggc

aactggcgaa
cagcacatat
atgaaaaagc
ttctgagcaa
atatttatag
ataaacaaat
tgaaaagcgc
atcagggtgg

aacatctgat

aactggcgaa
cgctgggtct
ccctgagcag
aaagcagccg
tgattcatga
agattaaaga

gctatccgga

Page 63

agaaaatgat
agccagcttt
tgttgttcgt

aaaactggcc

actggctaaa
taccggcacc
actgggtcgc
tctgcatctg
ccagacctat
ggtgcagtat
acgtaatagc
catctttgag

cgatatggat

actggctaaa
ggcaggtcgt
cccgaatagc
tagcggtcat
aaaaggcttt
aaataccaaa

cccgattctg

480
540
600
660
684

60
120
180
240
300
360
420
480
540
576

60
120
180
240
300
360
420



eolf-seql

ctgatgaaaa gcgcacgtaa tagctgttgg agcaaagatg cagaatatgg tctgtatagc

atttatcagg gtggcatctt tgagctgaaa gaaaatgatc gcatctttgt tagcgtgacc

aacgaacatc tgatcgatat ggatcatgaa gccagctttt ttggtgcatt tctggtgggt

<210> 72

<211> 606
<212> DNA
<213>

<220>
<223>

<400> 72
cgtgttgcag

agcaaaaatg
catagctttc
ttttattata
aaaaatgata
ctgctgatga
agcatttatc
accaatgaac
ggtggtggtg
cgtcgtcgtc
gctaaa
<210> 73
<211> 624
<212> DNA
<213>

<220>
<223>

<400> 73
aaatggaaac

ctgcctgceac
cagcgtgttg
aatagcaaaa
ggtcatagct
ggcttttatt

accaaaaatg

Fusion Peptide

cacatattac
aaaaagcact
tgagcaatct
tttatagcca
aacaaatggt
aaagcgcacg
agggtggcat
atctgattga
gcggtagegg
gtagacgtcg

Fusion Peptide

tgtttaaaaa
tgattagccg
cagcacatat
atgaaaaagc
ttctgagcaa
atatttatag

ataaacaaat

Artificial Sequence

cggcacccgt
gggtcgcaaa
gcatctgcgt
gacctatttt
gcagtatatc
taatagctgt
ttttgaactg
tatggatcat
tggtggtggt
tcgtaaactg

Artificial Sequence

aattggcatt
tgttgttcgt
taccggcacc
actgggtcgc
tctgcatctg
ccagacctat

ggtgcagtat

ggtcgtagca
attaatagct
aatggtgaac
cgctttcagg
tataaataca
tggagcaaag
aaagaaaatg
gaagccagct
cgtgttgttc

gcaaaactgg

ggtgccgttc
ccgctgggtc
cgtggtcgta
aaaattaata
cgtaatggtg
tttcgctttc

atctataaat

ataccctgag
gggaaagcag
tggtgattca
aagaaattaa
ccagctatcec
atgcagaata
atcgcatttt
tttttggtgc
gtccgctggg

cCaaaaaact

tgaaagttct
tggcaggcga
gcaataccct
gctgggaaag
aactggtgat
aagaggaaat

ataccagcta

Page 64

cagcccgaat
ccgtagcggt
tgaaaaaggc
agaaaatacc
ggatccgatt
tggtctgtat
tgtgagcgtg
atttctggtt
tctggcaggt
ggcgaaactg

gaccaccggt
acgtggtccg
gagcagcccg
cagccgtagce
tcatgaaaaa
taaagaaaat

tccggatccg

480
540
600

60
120
180
240
300
360
420
480
540
600
606

60
120
180
240
300
360
420



eolf-seql
attctgctga tgaaaagcgc acgtaatagc tgttggagca aagatgcaga atatggtctg

tatagcattt atcagggtgg catttttgaa ctgaaagaaa atgatcgcat ttttgtgagc

gtgaccaatg aacatctgat tgatatggat catgaagcca gcttttttgg tgcatttctg

gttggtccgc tgggcctggc tggt

<210> 74

<211> 609
<212> DNA
<213>

<220>
<223>

<400> 74
tttcgcaaaa

gattttctgc
ccgcagcegtg
ccgaatagca
agcggtcata
aaaggctttt
aataccaaaa
ccgattctgce
ctgtatagca
agcgtgacca
ctggttggt

<210> 75

<211> 609
<212> DNA
<213>

<220>
<223>

<400> 75
ggtggtctgc

attgtgccga
ccgcagcgtg
ccgaatagca
agcggtcata
aaaggctttt

aataccaaaa

Fusion Peptide

gcaaagaaaa
gtaatctggt
ttgcagcaca
aaaatgaaaa
gctttctgag
attatattta
atgataaaca
tgatgaaaag
tttatcaggg

atgaacatct

Fusion Peptide

gtagcctggg
ttattcgtat

ttgcagcaca
aaaatgaaaa
gctttctgag
attatattta

atgataaaca

Artificial Sequence

aattggcaaa
tcgtgttgtt
tattaccggc
agcactgggt
caatctgcat
tagccagacc
aatggtgcag
cgcacgtaat
tggcattttt

gattgatatg

Artificial Sequence

tcgtaaaatt
tcgtgttgtt
tattaccggc
agcactgggt
caatctgcat
tagccagacc

aatggtgcag

ttttttaaac
cgtccgctgg
acccgtggtc
cgcaaaatta
ctgcgtaatg
tattttcgct
tatatctata
agctgttgga
gaactgaaag

gatcatgaag

ctgcgtgcat
cgtccgctgg
acccgtggtc
cgcaaaatta
ctgcgtaatg
tattttcgct

tatatctata

gcattgtgca
gtctggcagg
gtagcaatac
atagctggga
gtgaactggt
ttcaagagga
aatataccag
gcaaagatgc
aaaatgatcg

ccagcttttt

ggaaaaaata
gtctggcagg
gtagcaatac
atagctggga
gtgaactggt
ttcaagagga

aatataccag
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gcgcattttt
cgaacgtggt
cctgagcagc
aagcagccgt
gattcatgaa
aattaaagaa
ctatccggat
agaatatggt
catttttgtg

tggtgcattt

tggtccgatt
cgaacgtggt
cctgagcagc
aagcagccgt
gattcatgaa
aattaaagaa

ctatccggat

480
540
600
624

60
120
180
240
300
360
420
480
540
600
609

60
120
180
240
300
360
420



eolf-seql

ccgattctgc tgatgaaaag cgcacgtaat agctgttgga gcaaagatgc agaatatggt

ctgtatagca tttatcaggg tggcattttt gaactgaaag aaaatgatcg catttttgtg

agcgtgacca atgaacatct gattgatatg gatcatgaag ccagcttttt tggtgcattt

ctggttggt

<210> 76

<211> 600
<212> DNA
<213>

<220>
<223>

<400> 76
cgtgttgcag

agcaaaaatg
catagctttc
ttttattata
aaaaatgata
ctgctgatga
agcatttatc
accaatgaac
ggtggtggta
accctgacca
<210> 77

<211> 600
<212> DNA
<213>

<220>
<223>

<400> 77
cgtgttgcag

agcaaaaatg
catagctttc
ttttattata
aaaaatgata
ctgctgatga

agcatttatc

Fusion Peptide

cacatattac
aaaaagcact
tgagcaatct
tttatagcca
agcagatggt
aaagcgcacg
agggtggcat
atctgattga
gcggtggtcc
aaattgttag

Fusion Peptide

cacatattac
aaaaagcact
tgagcaatct
tttatagcca
agcagatggt
aaagcgcacg

agggtggcat

Artificial Sequence

cggcacccgt
gggtcgcaaa
gcatctgegt
gacctatttt
gcagtatatc
taatagctgt
ttttgaactg
tatggatcat

gctgggtctg
ctatggtatt

Artificial Sequence

cggcacccgt
gggtcgcaaa
gcatctgcgt
gacctatttt
gcagtatatc
taatagctgt

ttttgaactg

ggtcgtagca
attaatagct
aatggtgaac
cgctttcagg
tataaatata
tggagcaaag
aaagaaaatg
gaagccagct
gcaggtcgtg

gataaactga

ggtcgtagca
attaatagct
aatggtgaac
cgctttcagg
tataaatata
tggagcaaag

aaagaaaatg

ataccctgag
gggaaagcag
tggtgattca
aagaaattaa
ccagctatcc
atgcagaata
atcgcatttt
tttttggtgc
ttgttcgtgg

ttgaaaaaat

ataccctgag
gggaaagcag
tggtgattca
aagaaattaa
ccagctatcc
atgcagaata

atcgcatttt

Page 66

cagcccgaat
ccgtagcggt
tgaaaaaggc
agaaaatacc
ggatccgatt
tggtctgtat
tgtgagcgtg
atttctggtt
tctggttgaa
tctggaaggt

cagcccgaat
ccgtagcggt
tgaaaaaggc
agaaaatacc
ggatccgatt

tggtctgtat
tgtgagcgtg

480
540
600
609

60
120
180
240
300
360
420
480
540
600

60
120
180
240
300
360
420



eolf-seql
accaatgaac atctgattga tatggatcat gaagccagct tttttggtgc atttctggtt

ggtggtggta gcggtggtcc gctgggtctg gcaggtcgtg ttgttcgtgg ttttattgca

accctgacca aagttctgga ttttggtatt gataaactga ttcagctgat tgaagataaa

<210> 78

<211> 600
<212> DNA
<213>

<220>
<223>

<400> 78
cgtgttgcag

agcaaaaatg
catagctttc
ttttattata
aaaaatgata
ctgctgatga
agcatttatc
accaatgaac
ggtggtggta
accctggaaa
<210> 79

<211> 570
<212> DNA
<213>

<220>
<223>

<400> 79
ggtctgctgg

gttgttcgtc
cgtagcaata
aatagctggg
ggtgaactgg
tttcaggaag
aaatacacca
agcaaagatg

gaaaatgatc

Fusion Peptide

cacatattac
aaaaagcact
tgagcaatct
tttatagcca
agcagatggt
aaagcgcacg
agggtggcat
atctgattga
gcggtggtcc
aaattctgag

Fusion Peptide

aagcactggc
cgctgggtct
ccctgagcag
aaagcagccg
tgattcatga
aaattaaaga
gctatccgga
cagaatatgg
gcatttttgt

Artificial Sequence

cggcacccgt
gggtcgcaaa
gcatctgcgt
gacctatttt
gcagtatatc
taatagctgt
ttttgaactg
tatggatcat

gctgggtctg
ctttggtgtt

Artificial Sequence

agaactgctg
ggcaggtcgt
cccgaatagc
tagcggtcat
aaaaggcttt
aaacaccaaa
tccgattctg
tctgtatagc

gagcgtgacc

ggtcgtagca
attaatagct
aatggtgaac
cgctttcagg
tataaatata
tggagcaaag
aaagaaaatg
gaagccagct
gcaggtcgtg
gatgaactgg

gaaggtcggc
gttgcagcac
aaaaatgaaa
agctttctga
tattatattt
aacgataaac
ctgatgaaaa
atttatcagg

aatgaacatc

ataccctgag
gggaaagcag
tggtgattca
aagaaattaa
ccagctatcc
atgcagaata
atcgcatttt
tttttggtgc
ttgttcgtgg

ttaaactgat

gtcgtcgtcg
atattaccgg
aagcactggg
gcaatctgca
atagccagac
aaatggtgca
gcgcacgtaa
gtggcatttt

tgattgatat

Page 67

cagcccgaat
ccgtageggt
tgaaaaaggc
agaaaatacc
ggatccgatt
tggtctgtat
tgtgagcgtg
atttctggtt
ttttctgggc

tgaaaatcat

tcggegtegt
cacccgtggt
tcgcaaaatt
tctgcgtaat
ctattttcgc
gtatatctat
tagctgttgg
tgaactgaaa

ggatcatgaa

480
540
600

60
120
180
240
300
360
420
480
540
600

60
120
180
240
300
360
420
480
540



gccagctttt ttggtgcatt tctggttggt

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

<220>
<223>

80
1287
DNA

Fusi

<400> 80
tgggatggta

attctggaaa
ctgaaagata
gcctatgatc
gataatagct
tttagcgcac
ctgggcgaag
accgcagttg
cagtataaaa
aaaaataaag
aaaagcattt
gcaaaagtta
catgatgtga
gaaggcggtg
agcaataccc
agctgggaaa
gaactggtga
caagaagaaa
tataccagct
aaagatgcag
aatgatcgca
agcttttttg
<210>
<211>

<212>
<213>

81
1974
DNA

on Peptide

aaattgatgg
atgatatgag
atatgcatga
tgtatcagga
ggtatctggc
tggcacgtta
ccatgcatta
atagcgcagg
ttaataccgt
attttaatgc
attatagcca
ccctggcaaa
gcgaaggtaa
gtggtggtgg
tgagcagccc
gcagccgtag
ttcatgaaaa
ttaaagaaaa
atccggatcc
aatatggtct
tttttgtgag

gtgcatttct

Artificial Sequence

caccggcacc
caaaaatgaa
actgcagctg
tcatttttgg
ctatagcatt
tgaatggcag
ttttggtgat
tcatgttaaa
gggctgcaaa
ctggtccaaa
tgcaagcatg
tagccagaaa
tggtggtggt
ttcacgtgtt
gaatagtaaa
cggtcatagc
aggcttttat
taccaaaaat
gattctgctg
gtatagcatt

cgtgaccaat

ggttggt

Artificial Sequence

eolf-seql

catgcaatga
ccggaaagcg
ggtagcacct
gatccggata
ccggataccg
cgtggtaatt
attgataccc
tttgaaacct
accaatgaag
gaatatgcac
agccatagct
ggcaccgcag
ggcggtggta
gcagcacata
aatgaaaaag
tttctgagca
tatatttata
gataagcaga
atgaaaagcg
tatcagggtg

gaacatctga

ttgttaccca
tgcgtaaaaa
atccggatta
ccaataataa
gtgaaagcca
ataaacaggc
cgtatcatcc
ttgccgaaga
atttttatgc
gtggttttgc
gggatgattg
gttatattta
gcgcaagegg
ttaccggcac
cactgggtcg
atctgcatct
gccagaccta
tggtgcagta
cacgtaatag
gcatttttga

ttgatatgga

Page 68

gggtgttagce
tctggaaatt
tgataaaaat
ttttagcaaa
gattcgtaaa
aaccttttat
ggcaaatgtt
acgcaaagaa
cgatatcctg
aaaaaccggc
ggattatgca
tcgttttctg
ttgtggtccg
ccgtggtegt
caaaattaat
gcgtaatggt
ttttcgcttt
tatctataaa
ctgttggagc
actgaaagaa

tcatgaagcc

570

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

1020
1080
1140
1200
1260
1287



<220>
<223>

<400> 81
catgccgatg

gtgtatcatg
gaatatattg
gtggtgaatg
ctggttgaaa
gatctgcctg
aatgttaata
tatccgaatg
ctgattgcaa
ggtgccatta
aacgtgaatg
gaacagctgc
gcctatggtc
gcagcatttg
attattaaaa
cagattattg
aaccgtgaaa
ctggccgtga
ggcaaaatta
gaaattaatt
aataaaagca
attaatgtgt
gatgatcgta
tatccgaaat
aaaaaacgtg
gcacatatta
gaaaaagcac
ctgagcaatc
atttatagcc

aagcagatgg

Fusion Peptide

aaattgataa
gtgatgccgt
ttgtggagaa
caattagcag
atcagccgga
gtatgaccaa
atgccgttaa
tgagcgccaa
aatttggcac
gcgaaggcaa
tgaatgaacc
aggcactggg
gtcaggttta
atgcagcagt
attccagctt
atggtaatct
caccgggtgt
ttaaaaataa
atattgatca
atgatccgga
aactggccca
atgccaaaga
atctgccgct
atagcaatag
caagcggttg
ccggcacccg
tgggtcgtaa
tgcatctgcg
agacctattt

tgcagtatat

atatattcag
taccaatgtt
aaaaaaaaaa
cctgacctat
tgttctgccg
tcaggataat
taccctggtg
aattgattat
cgcatttaaa
aatgcaggaa
gacccgtccg
tgttaatgca
tctgaaactg
tagcggtaaa
taaagccgtg
gggtgatctg
tccgattgea
tagcgaatat
tagcggtggc
aggcaatgaa
ttttaccagc
atgtaccggt
ggtgaaaaat
cgttggtggt
tggtccggaa
tggtcgtagc
aattaatagc
taatggtgaa
tcgctttcag

ctataaatat

eolf-seql

ggcctggatt
ccaccgcgta
tccatcaatc
ccgggtgcac
gttaaacgtg
aaaattgtgg
gaacgctgga
gatgatgaaa
gccgttaata
gaagttatta
agccgttttt
gaaaatcctc
agcaccaata
agcgttageg
atttatggtg
cgcgatattc
tataccacca
attgaaacca
tatgtggccc
attgtgcagc
agcatttatc
ctggcatggg
cgcaatatta
ggtggtagcg
ggtggcggtg
aataccctga
tgggaaagca
ctggtgattc
gaagaaatta

accagctatc

ataataaaaa
aaggttataa
agaataatgc
tggttaaagc
atagcctgac
tgaaaaatgc
atgagaaata
tggcctatag
atagcctgaa
gctttaagca
ttggtaaagc
cggcatatat
gccatagcac
gtgatgttga
gtagcgccaa
tgaaaaaagg
attttctgaa
cgagcaaagc
agtttaatat
ataaaaattg
tgccgggtaa
aatggtggcg
gcatttgggg
gtggtggtgg
gcggtggtag
gcagcccgaa
gccgtagcgg
atgaaaaagg
aagaaaatac

cggatccgat

Page 69

caatgtgctg
agatggcaat
cgatattcag
aaatagcgaa
cctgagcatt
caccaaaagc
tgcacaggca
cgaaagccag
tgtgaatttt
gatctattat
agttaccaaa
ttcaagcgtt
caaagttaaa
actgaccaat
agatgaagtg
tgcaaccttt
agataatgaa
atataccgat
tagctgggat
gagcgaaaat
tgcacgtaat
taccgttatt
caccaccctg
cggttcacgt
ccgtgttgea
tagcaaaaat
tcatagcttt
cttttattat
caaaaatgat

tctgctgatg

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

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800



eolf-seql

aaaagcgcac gtaatagctg ttggagcaaa gatgcagaat atggtctgta tagcatttat

cagggtggca tctttgaact gaaagaaaat gatcgcattt ttgtgagcgt gaccaatgaa

catctgattg atatggatca tgaagccagc ttttttggtg catttctggt tggt

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

<220>
<223>

82
1434
DNA

Fusi

<400> 82
aaatttaaaa

accattaaag
attgatagca
gtgaataccc
cacatgcgtg
atttatgatg
tataatccgg
gccaaatatt
tataaactgg
aattttaccg
accattaaac
gatgttaaag
gttaatgcca
gttgaaccga
ttttggagca
aaaaaacgtg
gcacatatta
gaaaaagcac
ctgagcaatc
atttatagcc
aagcagatgg
aaaagcgcac

cagggtggca

on Peptide

aagtggtgct
caagcgcatg
aactgccgca
attattggct
caaatctgat
ccgatcataa
ataaagataa
ttaatcagag
gcctggecat
caattagcta
ataattatca
aatggctgta
aaaccaaaaa
ccggtgcacg
aaaaaaccaa
caagcggttg
ccggcacccg
tgggtcgcaa
tgcatctgcg
agacctattt
tgcagtatat
gtaatagctg

tttttgaact

Artificial Sequence

gggtatgtgt
ctgtgatgaa
taaactgagc
gttcaaacag
gaatgaactg
aaatccgtat
tacctatctg
cgttgccgat
tcattattat
tcctccgggt
ggccaccgaa
tgaaaatgcc
aagctatctg
tctgcgtgat
tgaaggtggt
tggtccggaa
tggtcgtagce
aattaatagc
taatggtgaa
tcgctttcag
ctataaatat
ttggagcaaa

gaaagaaaat

ctgaccgcaa
tatctgaaac
tggtcagcag
gccgaaaaaa
aaaaattttg
tatgatacca
ccaggttttg
tatcgcgaag
accgatatta
tatcattgtg
gatatggttg
aaacgtgcaa
gtgggtaata
agccagcaga
ggtggttctg
ggtggcggtg
aataccctga
tgggaaagca
ctggtgattc
gaagaaatca
accagctatc
gatgcagaat

gatcgcattt

gcgttctggt
ctccggcagc
ataatccgac
ttctggccaa
ataagcagat
gcacctttct
ccaatgcaaa
gtaaatttga
gccagccgat
cctatgaaaa
ttcagcgttt
aagccgatta
gcgaatggaa
ccctggcagg
gtggtggtgg
gcggtggtag
gcagcccgaa
gccgtagegg
atgaaaaagg
aagaaaatac
cggatccgat
atggtctgta
ttgtgagcgt

Page 70

ttttccggtt
accgcatgat
caataccgat
agatgttgat
tgcccagggc
gagccatttt
aattaccggt
taccgccttt
gcatgccaat
ttatgtggat
ttgcagcaat
tccgaaaatt
aaaagatacc
ttttctggaa
cggtagccgt
ccgtgttgca
tagcaaaaat
tcatagcttt
cttttattat
caaaaacgat
tctgctgatg
tagcatttat

gaccaatgaa

1860
1920
1974

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

1020
1080
1140
1200
1260
1320
1380



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

83
1083
DNA

<220>
<223> Fusi

<400> 83
agcgcagatg

accgttctgg
agcggtaaaa
ctgccgcata
ccggttgeca
gcagttctgt
atctataaag
agcccgtttc
cgtggtttta
ggtggtggta
cgtgttgcag
agcaaaaatg
catagctttc
ttctactata
aaaaacgata
ctgctgatga
agcatttatc

daCCaacgaac

ggt

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

84
681
DNA

<220>
<223>

<400>

Fusi

84

on Peptide

ttgccggtgce
aagccctggg
cctggaccgce
aagttccgca
ccggtgecgt
ttagcgttcc
gtaaacgtcg
gtggcgataa
tgaatagcag
gccgtaaaaa
cacatattac
aaaaagcact
tgagcaatct
tctatagcca
aacaaatggt
aaagcgcacg
agggtggcat
atctgatcga

on Peptide

Artificial Sequence

agttattgat
taatgtgaaa
actgaatacc
tggtaaagca
tggtgttctg
gtatgattat
tgcagatcag
tggttggcat
cggtcatgca
acgtgcaagc
cggcacccgt
gggtcgcaaa
gcatctgcgt
gacctatttc
gcagtatatc
taatagctgt
ctttgagctg

tatggatcat

Artificial Sequence

eolf-seql
catctgattg atatggatca tgaagccagc ttttttggtg catttctggt tggt

ggtgcaagcc
cgtaaaattg
tattttcgta
ctgctgtata
gcatatctga
aactggtata
cgcatgtatg
acccgtaatc
attctggaaa
ggttgtggtc
ggtcgtagca
atcaatagct
aatggtgaac
cgcttccaag
tacaaataca
tggagcaaag
aaagaaaatg

gaagccagct

tgagctttga
cagtgggcgt
gcggcaccag
atggtcagaa
tgagtgatgg
gcaattggtg
aagaactgta
tgggttatgg
ttcatgttac
Ccggaaggtgg
ataccctgag
gggaaagcag
tggtgattca
aagaaatcaa
ccagctatcc
atgcagaata
atcgcatctt
tttttggtgc

tattctgaaa
ggataatgaa
cgatattgtt
agatcgtggt
taataccctg
gaacgtgcgt
ttataacctg
tctgaaaagc
caaagccggt
tggcggttca
tagcccgaat
ccgtageggt
tgaaaaaggc
agaaaatacc
ggatccgatt
tggtctgtat
tgttagcgtg
atttctggtg

aaaagctgtt gtccgaatac caccggtcgc aatatttata atgcctgtcg tctgaccggt

gcacctcgtc cgacctgtgc aaaactgagc ggctgcaaaa ttattagcgg tagcacctgt
Page 71

1434

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

1020
1080
1083

60
120



ccgagcgatt
ggtgaacgtg
accctgagca
gaaagcagcc
gtgattcatg
gaaattaaag
agctatccgg
gcagaatatg
cgcatttttg
tttggtgcat
<210> 85

<211> 672
<212> DNA
<213>

<220>
<223>

<400> 85
cgtgttgcag

agcaaaaatg
catagctttc
ttttattata
aaaaatgata
ctgctgatga
agcatttatc
accaatgaac
ggtggtggtg
tgttgtccga
cgtccgacct
gattatccga
<210> 86

<211> 600
<212> DNA
<213>

<220>
<223>

atccgaaacc
gtccgcagcg
gcccgaatag
gtagcggtca
aaaaaggctt
aaaataccaa
atccgattct
gcctgtatag
tgagcgtgac
ttctggtggg

Fusion Peptide

cacatattac
aaaaagcact
tgagcaatct
tttatagcca
aacaaatggt
aaagcgcacg
agggtggcat
atctgattga
gtagcggtgg
ataccaccgg
gtgcaaaact

aa

Fusion Peptide

gctgggtctg
tgttgcagca
caaaaatgaa
tagctttctg
ttattatatt
aaatgataag
gctgatgaaa
catttatcag
caatgaacat

@

Artificial Sequence

cggcacccgt
gggtcgcaaa
gcatctgegt
gacctatttt
gcagtatatc
taatagctgt
ttttgaactg
tatggatcat
tggtccgctg
tcgcaatatt

gagcggttgt

Artificial Sequence

eolf-seql

gcaggtcgtg
catattaccg
aaagccctgg
agcaatctgc
tatagccaga
cagatggtgc
agcgcacgta
ggtggcattt

ctgattgata

ggtcgtagca
attaatagct
aatggtgaac
cgctttcagg
tataaatata
tggagcaaag
aaagaaaatg
gaagccagct
ggtctggcag
tataatgcat

aaaattatta

ttgttcgtgg
gcacccgtgg
gtcgcaaaat
atctgcgtaa
cctattttcg
agtatatcta
atagctgttg
ttgaactgaa

tggatcatga

ataccctgag
gggaaagcag
tggtgattca
aagaaattaa
ccagctatcc
atgcagaata
atcgcatttt
tttttggtgc
gtcgtgttgt
gtcgtctgac
gcggtagcac

Page 72

tggtagcggt
tcgtagcaat
taatagctgg
tggtgaactg
ctttcaggaa
taagtataca
gagcaaagat
agaaaatgat

agccagcttt

cagcccgaat
ccgtagcggt
tgaaaaaggc
agaaaatacc
ggatccgatt
tggtctgtat
tgtgagcgtg
atttctggtt
tcgtaaaagc
cggtgcacct

ctgtccgagc

180
240
300
360
420
480
540
600
660
681

60
120
180
240
300
360
420
480
540
600
660
672



<400> 86
cgtgttgcag

agcaaaaatg
catagctttc
ttttattata
aaaaatgata
ctgctgatga
agcatttatc
accaacgaac
ggtggtggtg
agccataaat
<210> 87

<211> 630
<212> DNA
<213>

<220>
<223>

<400> 87
cgtgttgcag

Fusi

agcaaaaatg
catagctttc
ttttattata
aaaaatgata
ctgctgatga
agcatttatc
accaacgaac
ggtggtggtg

cataccgcag

gcaggcgaag

<210> 88

<211> 1308
<212> DNA
<213>

<220>

<223> Fusi

cacatattac
aaaaagcact
tgagcaatct
tttatagcca
aacaaatggt
aaagcgcacg
agggtggcat
atctgatcga
gcggtagegg
ttgttccggg

on Peptide

cacatattac
aaaaagcact
tgagcaatct
tttatagcca
aacaaatggt
aaagcgcacg
agggtggcat
atctgatcga
gcggtagcgg
cacgtagcga

gtgttgatgt

on Peptide

cggcacccgt
gggtcgcaaa
gcatctgcgt
gacctatttt
gcagtacatc
taatagctgt
ctttgagctg
tatggatcat
agcaccgtgt

tgcatggctg

Artificial Sequence

cggcacccgt
gggtcgcaaa
gcatctgcgt
gacctatttt
gcagtacatc
taatagctgt
ctttgagctg
tatggatcat
tcgtgttgtt
atgtaaacgt

taccagcctg

Artificial Sequence

eolf-seql

ggtcgtagca
atcaatagct
aatggtgaac
cgctttcaag
tataaatata
tggagcaaag
aaagaaaatg
gaagccagct
cataccgcag

gcaggcgaag

ggtcgtagca
atcaatagct
aatggtgaac
cgctttcaag
tataaatata
tggagcaaag
aaagaaaatg
gaagccagct
cgtccgctgg

agccataaat

ataccctgag
gggaaagcag
tggtgattca
aagagattaa
ccagctatcc
atgcagaata
atcgcatctt
tttttggtgc
cacgtagcga

gtgttgatgt

ataccctgag
gggaaagcag
tggtgattca
aagagattaa
ccagctatcc
atgcagaata
atcgcatctt
tttttggtgc

gtctggctgg
ttgttccggg

Page 73

cagcccgaat
ccgtageggt
tgaaaaaggc
agaaaatacc
ggacccgatt
tggtctgtat
tgttagcgtg
atttctggtt
atgtaaacgt

taccagcctg

cagcccgaat
ccgtageggt
tgaaaaaggc
agaaaatacc
ggacccgatt
tggtctgtat
tgttagcgtg
atttctggtt
cgcaccgtgt

tgcatggctg

60
120
180
240
300
360
420
480
540
600

60
120
180
240
300
360
420
480
540
600
630



<400> 88
gatgtgattc

agcgttcgta
aatgaaacct
tacaaaaatg
attctggcac
attaccggta
tttaccagca
accaccattg
gttaccgttc
agcgcagatt
cgtgttggtc
accagtggca
gttcagcctg
ggcggtagceg
attaccggca
gcactgggtc
aatctgcatc
agccagacct
atggtgcagt
gcacgtaata
ggcatttttg
attgatatgg
<210>
<211>
<212>
<213>

<220>
<223>

89
645
DNA

<400> 89

gcgaatatct
gccgttttag
atttcaatgc
ttggcaccgt
aggataccct
gctttaccaa
aactgagcat
gcaccagcga
cggcacagag
ttagcgcacc
cgggtggtca
ccctgegtgg
cacgtagcct
gtggtggttc
cccgtggtceg
gcaaaatcaa
tgcgtaatgg
attttcgctt
atatctataa
gctgttggag
aactgaaaga

atcatgaagc

Fusion Peptide

gatgtttaat
cagcatttat
cgtgaaacct
gcagtatgtt
gaccaataat
taccagcacc
caaaaaagtg
aaccaccacc
ccgtcgtacc
gattaccgtt
ttacttttgg
tacagttacc
gctggatgaa
aggtggtggt
tagcaatacc
tagctgggaa
tgaactggtg
tcaggaagaa
atacaccagc
caaagatgca
aaatgatcgc

aagtttcttt

Artificial Sequence

cgtgtggcgg cgcatattac cggcacccgt

agcaaaaacg aaaaagcgct gggccgtaaa

catagctttc tgagcaacct gcatctgcgt

ttttattata tttatagcca gacctatttt

eolf-seql

gaactgagcg
ggcaccaatc
ccgattaccg
aatcgtccga
accaatgaac
gttaccagca
tttgaaattg
gaaaccatta
attcagctga
gatggttatt
tttaatccgg
aatgtttcta
cagcgtgttg
gaacgtggtc
ctgagcagcc
agcagccgta
attcatgaaa
attaaagaaa
tatccggatc
gaatatggcc
atttttgtga

ggtgcatttc

ggccgtagca
attaacagct
aacggcgaac

cgttttcagg

cactgagcag
cggatggtat
cacagtatgg
ccgatattaa
cgtttaccac
gcaccaccac
gtggcgaagt
ccgtgagcaa
ccgcaaaaat
ttggtgcaaa
cacgtgatgt
gctttgattt
ttcgtccget
cgcagcgtgt
cgaatagcaa
gcggtcatag
aaggcttcta
ataccaaaaa
cgattctgct
tgtatagcat
gcgtgaccaa

tggtgggc

acaccctgag
gggaaagcag
tggtgattca

aagaaattaa

Page 74

cagtccggaa
tgcactgaat
ttattattgc
tccgaatgtt
caccattacc
cggtttcaaa
gagctttagc
aagcgttacc
tgcaaaagaa
ttttccgaaa
gctgaatacc
tcagaccatt
gggtctggea
tgcagcacat
aaatgaaaaa
ctttctgagc
ctatatttac
tgataaacaa
gatgaaaagc
ttatcagggt

tgaacatctg

cagcccgaac
ccgtagceggce
tgaaaaaggc

dgaaaacacc

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

1020
1080
1140
1200
1260
1308

60
120
180
240



aaaaacgata

ctgctgatga

agcatttatc

daCCaacgaac

ggcggcetgeg
gtggtgcgtt

ctgctgaaac

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

<400>

90
281
PRT
Homo

90

Met Ala Met

1

val

val

Tyr

Trp

65

Lys

Glu

Leu

Thr

Lys

145

His

Leu

Thr

Ser

50

Asp

Trp

Glu

val

Ser

Lys

Pro

Gln

Thr

Leu

Phe

aacagatggt
aaagcgcgcg
agggcggcat
atctgattga
cggcgtgcgce
ataaatggta

tgctgaaaaa

sapiens

Met

val

20

val

Ser

Asn

Leu

Ile

100

Glu

Arg

Gly

Leu

Glu

5

Ile

Tyr

Gly

Asp

Arg

85

Ser

Arg

Ser

Arg

Ser

val

Phe

Phe

Glu

70

Gln

Thr

Gly

Asn

Gln

Thr

Thr

Ala

55

Glu

Leu

val

Pro

Thr

135

Ile

Leu

gcagtatatt
taacagctgc
ttttgaactg
tatggatcat
ggcggegtge
tggctatacc

actgctgaaa

Gly

val

Asn

40

Cys

Ser

val

Gln

Gln

120

Leu

Asn

His

eolf-seql
tataaatata ccagctatcc

tggagcaaag atgcggaata

aaagaaaacg

gaagcgagct

ggcggeggcec

ccgcagaacg

ctgctgaaaa

Gly

Leu

25

Glu

Phe

Met

Arg

Glu

105

Arg

Ser

Ser

Leu

Pro

10

Leu

Leu

Leu

Asn

Lys

val

Ser

Trp

Ser

Gln

Lys

Lys

Ser

75

Met

Gln

Ala

Pro

Glu
155

atcgtatttt

tttttggcge

cgctgggect

tgattggcgg

daada

Leu

Ser

Gln

Glu

60

Pro

Ile

Gln

Ala

Asn

140

Ser

Arg Asn Gly
Page 75

Gly

Leu

Met

45

Asp

Cys

Leu

Asn

His

125

Ser

Ser

Glu

Gln

Cys

Gln

Asp

Trp

Arg

Ile

110

Ile

Lys

Arg

Leu

ggatccgatt
tggcctgtat
tgtgagcgtg
gtttctggtg
ggcgggccgt

cggcaaactg

Thr

15

val

Asp

Ser

Gln

Thr

95

Ser

Thr

Asn

Ser

val

Cys

Lys

Tyr

val

80

Ser

Pro

Gly

300
360
420
480
540
600
645



His Glu

Gln Glu

Tyr Ile
210

Ser Ala
225

Ser Ile

Phe val

Ser Phe

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

<220>
<223>

<400>
Lys Leu
1

Lys Gly

Arg Lys

Gly Gly
50

Ala Ala
65

Pro Asn

Lys

Glu
195

Tyr

Arg

Tyr

Ser

Phe

275

91
223
PRT

Gly

Ile

Lys

Asn

Gln

val

260

Gly

165

Phe

Lys

Tyr

Ser

Gly

Thr

Ala

Tyr

Glu

Thr

cys

230

Gly

Asn

Phe

Tyr

Asn

Ser

215

Trp

Ile

Glu

Leu

Artificial Sequence

91

Leu

Gly

Arg

35

Gly

His

Ser

Leu

Gly

20

Leu

cys

Ile

Lys

Lys

Tyr

Lys

Ala

Thr

Asn
85

Leu

Gly

Pro

Ala

Gly

70

Glu

Leu

Arg

Thr

Ala

55

Thr

Lys

Ile

Thr

200

Tyr

Ser

Phe

His

val
280

Lys

Pro

Arg

40

Cys

Arg

Ala

Tyr

185

Lys

Pro

Lys

Glu

Leu

265

Gly

Lys

Arg

25

val

Ala

Gly

Leu

eolf-seql

170

Ser

Asn

Asp

Asp

Leu

250

Ile

Leu

10

Gln

val

Ala

Arg

Gln

Asp

Pro

Ala

235

Lys

Asp

Leu

sSer

Arg

Cys

Ser
75

Thr

Lys

Ile

220

Glu

Glu

Met

Lys

Gly

Pro

ser

60

Asn

Gly Arg Lys
90

Page 76

Tyr

Gln

205

Leu

Tyr

Asn

Asp

Leu

Lys

Leu

45

Gly

Thr

Ile

Phe

190

Met

Leu

Gly

Asp

His
270

Leu

Gly

Gly

Leu

Asn

175

Arg

val

Met

Leu

Arg

Glu

Arg

Leu

Arg

Ser

Ser
95

Phe

Gln

Lys

Tyr

240

Ile

Lys

Lys

val

Ser
80

Trp



Glu

Asn

Gln

145

Pro

Ala

Lys

Asp

Ser

Gly

Thr

130

Lys

Ile

Glu

Glu

Met
210

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

<220>
<223>

<400>

Ser

Glu
115

Tyr

Gln

Leu

Tyr

Asn

195

Asp

92
223
PRT

Phe

Met

Leu

Gly

Asp

His

Ser

val

Arg

val

Met

165

Leu

Arg

Glu

Gly

Ile

Phe

Gln

150

Lys

Tyr

Ile

Ala

His

His

Gln

135

Tyr

Ser

Ser

Phe

ser
215

Artificial Sequence

92

Lys Leu Ala
1

Arg Arg Arg

Cys Ala Ala

35

GIn Gln Asn

Ala Ala His

65

Lys
Arg
20

Cys
Ile

Ile

Leu

Arg

Thr

Ser

Thr

Ala

Arg

Ser

Pro

Gly
70

Lys

Lys

Glu

Leu

55

Thr

Ser

Glu

120

Glu

Ile

Ala

Ile

val

200

Phe

Lys

Lys

Glu

40

val

Arg

Phe

105

Lys

Glu

Tyr

Arg

Tyr

Ser

Phe

Leu

Arg

25

Thr

Arg

Gly

eolf-seql

Leu Ser Asn

Gly

Ile

Lys

Asn

170

Gln

val

Gly

Ala

10

Gly

Ile

Glu

Arg

Phe

Lys

Tyr

155

Ser

Gly

Thr

Ala

Lys

Gly

Ser

Arg

ser
75

Tyr

Glu

140

Thr

Cys

Gly

Asn

Phe
220

Leu

Gly

Thr

Gly

60

Asn

Page 77

Leu

Tyr

Asn

Ser

Trp

Ile

Glu

205

Leu

Ala

Cys

val

45

Pro

Thr

His

110

Ile

Thr

Tyr

Ser

Phe

190

His

val

Lys

Ala

30

Gln

Gln

Leu

Leu

Tyr

Lys

Pro

Leu

Arg

15

Ala

Glu

Arg

Ser

Arg

Ser

Asn

Asp

160

Asp

Leu

Arg

Ala

Lys

val

ser
80



Pro

Glu

Asn

Gln

145

Pro

Ala

Lys

Asp

Asn

Ser

Gly

Thr

130

Lys

Ile

Glu

Glu

Met
210

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

<220>
<223>

<400>

Ser

Ser

Glu

115

Tyr

Gln

Leu

Tyr

Asn

195

Asp

93
232
PRT

Lys

Arg

Leu

Phe

Met

Leu

Gly

Asp

His

Asn

85

Ser

val

Arg

val

Met

165

Leu

Arg

Glu

Glu

Gly

Ile

Phe

Gln

150

Lys

Tyr

Ala

Lys

His

His

Gln

135

Tyr

Ser

Ser

Phe

Ser
215

Artificial Sequence

93

Lys Leu Ala Lys Leu Ala

1

5

Arg Arg Arg Arg Arg Arg
20

Glu GIn ggy Gly Gly Cys

Glu Thr Ile Ser Thr val

50

Lys

Lys

Ala

Gln
55

Ala

Ser

Glu

120

Glu

Ile

Ala

Ile

val

200

Phe

Lys

Lys

Ala

40

Glu

Leu

Phe

105

Lys

Glu

Tyr

Arg

Tyr

185

Ser

Phe

Leu

Arg

25

Ala

Lys

eolf-seql

Gly Arg Lys
90

Leu

Gly

Ile

Lys

Asn

170

Gln

val

Gly

Ala
10
His

Cys

Gln

Ser

Phe

Lys

Tyr

155

sSer

Gly

Thr

Ala

Lys

Arg

Ala

Gln

Asn

Tyr

Glu

140

Thr

cys

Gly

Asn

Phe
220

Leu

Gln

Ala

Asn
60

Page 78

Ile

Leu

Tyr

125

Asn

Ser

Trp

Ile

Glu

205

Leu

Ala

Pro

Cys

Ile

Asn

His

110

Ile

Thr

Tyr

Ser

Phe

190

val

Lys

Arg

30

Thr

Ser

ser

95

Leu

Tyr

Lys

Pro

Leu

Gly

Arg
15
Gly

Ser

Pro

Trp

Arg

Ser

Asn

Asp

160

Asp

Leu

Ile

Arg

Trp

Glu

Leu



val

65

Arg

Ala

Ser

Glu

Glu

145

Ile

Ala

Ile

val

Phe
225

Arg

Gly

Leu

Phe

Tyr

Arg

Tyr

Ser

210

Phe

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

<220>
<223>

<400>

Glu

Arg

Gly

Leu

115

Gly

Lys

Asn

Gln

195

val

Gly

94
207
PRT

Arg

Ser

Phe

Lys

Tyr

Ser

180

Gly

Thr

Ala

Gly

Asn

85

Lys

Asn

Tyr

Glu

Thr

165

Cys

Gly

Asn

Phe

Pro
70

Thr

Leu

Tyr

Asn

150

Ser

Trp

Glu

Leu
230

Gln

Leu

Asn

His

Ile

135

Thr

Tyr

Ser

Phe

His

215

val

Artificial Sequence

94

Arg

Ser

Ser

Leu

120

Tyr

Lys

Pro

Lys

Glu

200

Leu

Gly

Arg val Ala Ala His Ile Thr Gly

1

5

Ser Ser Pro Asn Ser Lys Asn Glu

20

Ser Trp Glu Ser Ser Arg Ser Gly

val

Ser

Arg

Ser

Asn

Asp

Asp

185

Leu

Ile

Thr

eolf-seql
Ala Ala His

Pro

90

Glu

Asn

Gln

Asp

Pro

170

Ala

Lys

Asp

75

Asn

Ser

Gly

Thr

Lys

155

Ile

Glu

Glu

Met

Ser

Ser

Glu

Tyr

140

Gln

Leu

Tyr

Asn

Ile

Lys

Arg

Leu

125

Phe

Met

Leu

Gly

205

His

Arg Gly Arg Ser
10

Lys Ala Leu Gly Arg

25

His Ser Phe Leu Ser
Page 79

Thr

Asn

Ser

110

val

Arg

val

Met

Leu

190

Arg

Glu

Asn

Gly
Glu

95

Gly

Phe

Gln

Ala

Thr
15

Thr
80

Lys

Tyr

160

Ser

Ser

Phe

Ser

Leu

Lys Ile Asn

30

Asn Leu His



Leu

Tyr

65

Lys

Pro

Lys

Glu

Leu

145

Gly

Arg

Arg

50

Ser

Asn

Asp

Asp

Leu

130

Ile

Gly

val

35

Asn

Gln

Asp

Pro

Ala

115

Lys

Asp

Gly

val

Gly Lys Leu

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

<220>
<223>

<400>

195

95
218
PRT

Gly

Thr

Lys

Ile

100

Glu

Glu

Met

Gly

Arg

Ala

Glu

Tyr

Gln

85

Leu

Tyr

Asn

Asp

Gly

Tyr

Lys

Leu

Phe

70

Met

Leu

Gly

Asp

His

150

Ser

Ala

Leu

val

55

Arg

val

Met

Leu

Gly

Arg

Ala

Artificial Sequence

95

Arg val Ala Ala His Ile Thr

1

5

Ser Ser Pro Asn Ser Lys Asn
20

Ser Trp Glu Ser Ser Arg Ser
35

40

Ile

Phe

Gln

Lys

Tyr

120

Ile

Ala

Gly

Ala

Lys

Gly

Glu

His

Gln

Tyr

ser

105

Ser

Phe

Ser

Gly

Ala

185

Lys

Thr

eolf-seql

Glu
Glu
Ile
90
Ala
Ile
val
Phe
Gly
1
Ala

Leu

Arg
10

Lys Gly
60
Glu Ile
75
Tyr Lys
Arg Asn
Tyr Gln
Ser val
140

Phe Gly
155
Pro Leu

Arg Gln

Ala Lys

Gly Arg

Lys Ala Leu Gly

25

Gly His Ser Phe Leu
40

Page 80

45

Phe

Lys

Tyr

Ser

Gly

Thr

Ala

Gly

Ala

Leu
205

Ser

Arg

Ser
45

Tyr

Glu

Thr

cys

110

Gly

Asn

Phe

Leu

Arg

Ala

Asn

Tyr

Asn

ser

95

Trp

Glu

Leu

Ala

175

Ala

Lys

Thr
15

Ile

Thr

80

Tyr

Ser

Phe

His

val

160

Gly

Gly

Leu

Lys Ile Asn

30

Asn Leu His



Leu

Tyr

65

Lys

Pro

Lys

Glu

Leu

145

Gly

Arg

Gly

val

Arg

50

Ser

Asn

Asp

Asp

Leu

130

Ile

Gly

val

Arg

Gly
210

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

<220>
<223>

<400>

Asn

Gln

Asp

Pro

Ala

115

Lys

Asp

Gly

val

96
219
PRT

Gly

Thr

Lys

Ile

100

Glu

Glu

Met

Gly

Arg

180

Gly

Ala

Glu

Tyr

Gln

85

Leu

Tyr

Asn

Asp

Tyr

Lys

Ala

Leu

Phe

70

Met

Leu

Gly

Asp

His

150

Ser

Ala

Trp

Leu

val

55

Arg

val

Met

Leu

Gly

Arg

Phe

Thr
215

Artificial Sequence

96

Ile

Phe

Gln

Lys

Tyr

Ile

Ala

Gly

Ala

Lys

Ala

His

Gln

Tyr

Ser

105

Ser

Phe

Ser

Gly

Ala

185

Lys

Tyr

eolf-seql

Glu Lys Gly
60

Glu
Ile
90
Ala
Ile
val
Phe
Gly
1
Ala

Ala

Leu

Glu

75

Tyr

Arg

Tyr

Ser

Phe

155

Pro

Arg

Thr

Ile

Lys

Asn

Gln

val

140

Gly

Leu

Gln

His

Phe

Lys

Tyr

Ser

Gly

Thr

Ala

Gly

Ala

val
205

Tyr

Glu

Thr

Cys

Gly

Asn

Phe

Leu

Arg

Gly

Tyr

Asn

Ser

95

Trp

Glu

Leu

Ala

175

Ala

Lys

Thr

80

Tyr

Ser

Phe

His

val

160

Gly

Gly

Arg val Ala Ala His Ile Thr Gly Thr Arg Gly Arg Ser Asn Thr Leu
1 5 10 1

Ser Ser Pro Ash Ser Lys Asn Glu Lys Ala Leu Gly Arg Lys Ile Asn
20 30

25
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Ser

Leu

Tyr

65

Lys

Pro

Lys

Glu

Leu

145

Gly

Arg

Gly

Lys

Trp

Arg

50

Ser

Asn

Asp

Asp

Leu

130

Ile

Gly

val

Gly

Ile
210

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

<220>
<223>

<400>

1

Glu

35

Asn

Gln

Asp

Pro

Ala

115

Lys

Asp

Gly

val

97
212
PRT

Ser

Gly

Thr

Lys

Ile

100

Glu

Glu

Met

Gly

Arg

Arg

Gly

Ser

Glu

Tyr

Gln

85

Leu

Tyr

Asn

Asp

Gly

Tyr

Lys

Gly

Arg

Leu

Phe

70

Met

Leu

Gly

Asp

His

150

Ser

Ala

Arg

Ala

Ser

val

55

Arg

val

Met

Leu

Arg

Glu

Gly

Arg

Lys

Ala
215

Artificial Sequence

97

5

Gly

40

Ile

Phe

Gln

Lys

Tyr

120

Ile

Ala

Gly

Ala

Trp

Leu

His

His

Gln

Tyr

ser

105

Ser

Phe

Ser

Gly

Ala

185

Leu

Asp

Arg val Ala Ala His Ile Thr Gly Thr A
1

eolf-seql

Ser Phe Leu

Glu
Glu
Ile
90
Ala
Ile
val
Phe
Gly
1
Ala

Arg

His

Lys

Glu

75

Tyr

Arg

Tyr

sSer

Phe

155

Pro

Arg

Arg

Leu

Gly

60

Ile

Lys

Asn

Gln

val

140

Gly

Leu

Gln

Ile

Page 82

sSer

45

Phe

Lys

Tyr

Ser

Gly

Thr

Ala

Gly

Ala

Gly

Asn

Tyr

Glu

Thr

cys

110

Gly

Asn

Phe

Leu

Arg

Lys

rg Gly Arg Ser Asn
0

Leu

Tyr

Asn

ser

95

Trp

Ile

Glu

Leu

Ala

175

Ala

Gly

Thr
15

His

Ile

Thr

80

Tyr

Ser

Phe

His

val

160

Gly

Gly

val

Leu



Ser

Ser

Leu

Tyr

65

Lys

Pro

Lys

Glu

Leu

145

Gly

Arg

Gly

Leu

Ser

Trp

Arg

50

Ser

Asn

Asp

Asp

Leu

130

Ile

Gly

val

Gly

Lys
210

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

<220>
<223>

<400>

Pro

Glu

35

Asn

Gln

Asp

Pro

Ala

115

Lys

Asp

Gly

val

98
207
PRT

Asn

20

Ser

Gly

Thr

Lys

Ile

100

Glu

Glu

Met

Gly

Arg

180

Lys

Lys

Ser

Ser

Glu

Tyr

Gln

85

Leu

Tyr

Asn

Asp

Leu

Lys

Arg

Leu

Phe

70

Met

Leu

Gly

Asp

His

150

Ser

His

Leu

Asn

Ser

val

55

Arg

val

Met

Leu

Gly

Arg

Leu

Artificial Sequence

98

Glu

Gly

40

Ile

Phe

Gln

Lys

Tyr

Ile

Ala

Gly

Pro

Lys

Lys

His

His

Gln

Tyr

Ser

105

Ser

Phe

Ser

Gly

Pro

185

Leu

eolf-seql
Ala Leu Gly

Ser
Glu
Glu
Ile
90
Ala
Ile
val
Phe
Gly
1
Met

Leu

Phe

Lys

Glu

75

Tyr

Arg

Tyr

Ser

Phe

155

Pro

Trp

Lys

Leu

Gly

60

Ile

Lys

Asn

Gln

val

140

Gly

Leu

Ser

Lys

Arg

Ser

45

Phe

Lys

Tyr

Ser

Gly

Thr

Ala

Gly

Pro

Leu
205

Tyr

Glu

Thr

Cys

Gly

Asn

Phe

Leu

val

190

Leu

Leu

Tyr

Asn

Ser

95

Trp

Glu

Leu

Ala

175

Trp

Lys

Asn

His

Thr

80

Tyr

Ser

Phe

His

val

160

Gly

Pro

Leu

Arg val Ala Ala His Ile Thr Gly Thr Arg Gly Arg Ser Asn Thr Leu
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Ser

Ser

Leu

Tyr

65

Lys

Pro

Lys

Glu

Leu

145

Gly

Arg

Gly

Ser

Trp

Arg

50

Ser

Asn

Asp

Asp

Leu

130

Ile

Gly

val

Lys

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

<220>
<223>

<400>

Pro

Glu

35

Asn

Gln

Asp

Pro

Ala

115

Lys

Asp

Gly

val

Leu

195

99
211
PRT

Asn

20

Ser

Gly

Thr

Lys

Ile

100

Glu

Glu

Met

Gly

Arg

Ala

Ser

Ser

Glu

Tyr

Gln

85

Leu

Tyr

Asn

Asp

Tyr

Lys

Lys

Arg

Leu

Phe

70

Met

Leu

Gly

Asp

His

150

Ser

Gly

Leu

Asn

Ser

val

55

Arg

val

Met

Leu

Arg

Glu

Gly

Arg

Ala

Artificial Sequence

99

Glu

Gly

40

Ile

Phe

Gln

Lys

Tyr

120

Ile

Ala

Gly

Lys

Lys

Lys

His

His

Gln

Tyr

ser

105

Ser

Phe

Ser

Gly

eolf-seql

10

Ala
Ser
Glu
Glu
Ile
90
Ala
Ile
val
Phe
Gly
1
Arg

Leu

Leu Gly Arg

Phe

Lys

Glu

75

Tyr

Arg

Tyr

Ser

Phe

155

Pro

Arg

Ala

Leu

Gly

60

Ile

Lys

Asn

Gln

val

140

Gly

Leu

Gln

Lys

ser

45

Phe

Lys

Tyr

Ser

Gly

Thr

Ala

Gly

Arg

Leu
205

Tyr

Glu

Thr

cys

110

Gly

Asn

Phe

Leu

Arg

Ala

15

Ile

Leu

Tyr

Asn

ser

95

Trp

Ile

Glu

Leu

Ala

175

Arg

Lys

Asn

His

Ile

Thr

80

Tyr

Ser

Phe

His

val

160

Gly

Gly

Arg val Ala Ala His Ile Thr Gly Thr Arg Gly Arg Ser Asn Thr Leu
1 5 10 1
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Ser

Ser

Leu

Tyr

65

Lys

Pro

Lys

Glu

Leu

145

Gly

Arg

Leu

His

Ser

Trp

Arg

50

Ser

Asn

Asp

Asp

Leu

130

Ile

Gly

val

Phe

Leu
210

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

<220>
<223>

<400>

Pro

Glu

35

Asn

Gln

Asp

Pro

Ala

115

Lys

Asp

Gly

val

100
210
PRT

Asn

20

Ser

Gly

Thr

Lys

Ile

100

Glu

Glu

Met

Gly

Arg

Lys

Ser

Ser

Glu

Tyr

Gln

85

Leu

Tyr

Asn

Asp

Leu

Lys

Arg

Leu

Phe

70

Met

Leu

Gly

Asp

His

150

Ser

Arg

Ser

Asn

Ser

val

55

Arg

val

Met

Leu

Gly

Phe

Gln

Artificial Sequence

100

Glu

Gly

40

Ile

Phe

Gln

Lys

Tyr

Ile

Ala

Gly

Lys

Arg

Lys

His

His

Gln

Tyr

Ser

105

Ser

Phe

Ser

Gly

Arg

Leu

eolf-seql

Ala Leu Gly Arg

Ser
Glu
Glu
Ile
90
Ala
Ile
val
Phe
Gly
1
Phe

Gly

Phe

Lys

Glu

75

Tyr

Arg

Tyr

Ser

Phe

155

Pro

Arg

Asn

Leu

Gly

60

Ile

Lys

Asn

Gln

val

140

Gly

Leu

Lys

Gln

Page 85

Ser

45

Phe

Lys

Tyr

Ser

Gly

Thr

Ala

Gly

Lys

Trp

Tyr

Glu

Thr

Cys

Gly

Asn

Phe

Leu

Phe

190

Ala

Ile

Leu

Tyr

Asn

Ser

95

Trp

Ile

Glu

Leu

Ala

175

Lys

val

Asn

Ile

Thr

80

Tyr

Ser

Phe

val
160
Gly

Lys

Gly



Arg
1
Ser
Ser
Leu
Tyr
65
Lys
Pro
Lys
Glu
Leu
145
Arg

Gly

Leu

val

Ser

Trp

Arg

50

Ser

Asn

Asp

Asp

Leu

130

Ile

Gly

val

Arg

Ser
210

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

<220>

Ala

Pro

Glu

35

Asn

Gln

Asp

Pro

Ala

115

Lys

Asp

Gly

val

Phe

195

101
211
PRT

Ala

Asn

20

Ser

Gly

Thr

Lys

Ile

100

Glu

Glu

Met

Gly

Arg

180

Lys

His

Ser

Ser

Glu

Tyr

Gln

85

Leu

Tyr

Asn

Asp

Tyr

Arg

Lys

Arg

Leu

Phe

70

Met

Leu

Gly

Asp

His

150

Ser

Gly

Phe

Thr

Asn

Ser

val

55

Arg

val

Met

Leu

Arg

Glu

Gly

Arg

Arg

Artificial Sequence

Gly

Glu

Gly

40

Ile

Phe

Gln

Lys

Tyr

120

Ile

Ala

Gly

Lys

Lys

Thr

His

Gln

Tyr

ser

105

Ser

Phe

Ser

Gly

eolf-seql

Arg Gly Arg
10

Ala
Ser
Glu
Glu
Ile
90
Ala
Ile
val
Phe
Gly
1
Arg

Phe

Leu

Phe

Lys

Glu

75

Tyr

Arg

Tyr

Ser

Phe

155

Pro

Arg

Lys

Gly

Leu

Gly

60

Ile

Lys

Asn

Gln

val

140

Gly

Leu

Gln

Lys

Page 86

Ser

Arg

sSer

45

Phe

Lys

Tyr

Ser

Gly

Thr

Ala

Gly

Arg

Leu
205

Asn

Lys

Asn

Tyr

Glu

Thr

Cys

110

Gly

Asn

Phe

Leu

Arg

Phe

Thr

15

Leu

Tyr

Asn

Ser

95

Trp

Glu

Leu

Ala

175

Arg

Lys

Leu

Asn

His

Ile

Thr

80

Tyr

Ser

Phe

His

val

160

Gly

Gly

Lys



<223>

<400>

101

Arg val Ala Ala His

1

Ser

Ser

Leu

Tyr

65

Lys

Pro

Lys

Glu

Leu

145

Gly

Arg

Ala

His

Ser

Trp

Arg

50

Ser

Asn

Asp

Asp

Leu

130

Ile

Gly

val

Trp

Leu
210

<210>
<211>
<212>

Pro

Glu

35

Asn

Gln

Asp

Pro

Ala

115

Lys

Asp

Gly

val

102
234
PRT

Asn

20

Ser

Gly

Thr

Lys

Ile

100

Glu

Glu

Met

Gly

Arg

Lys

5

Ser

Ser

Glu

Tyr

Gln

85

Leu

Tyr

Asn

Asp

Tyr

Ile

Lys

Arg

Leu

Phe

70

Met

Leu

Gly

Asp

His

150

Ser

Gly

Gly

Thr

Asn

Ser

val

55

Arg

val

Met

Leu

Gly

Leu

Gln

Gly

Glu

Gly

40

Ile

Phe

Gln

Lys

Tyr

Ile

Ala

Gly

Arg

Arg

Thr

Lys

His

His

Gln

Tyr

Ser

105

Ser

Phe

Ser

Gly

Ser

185

Leu

eolf-seql

Arg
10
Ala
Ser
Glu
Glu
Ile
90
Ala
Ile
val
Phe
Gly
1
Leu

Gly

Gly

Leu

Phe

Lys

Glu

75

Tyr

Arg

Tyr

Ser

Phe

155

Pro

Gly

Asn

Arg

Gly

Leu

Gly

60

Ile

Lys

Asn

Gln

val

140

Gly

Leu

Arg

Gln

Page 87

Ser

Arg

Ser

45

Phe

Lys

Tyr

Ser

Gly

Thr

Ala

Gly

Lys

Trp

Asn

Tyr

Glu

Thr

Cys

Gly

Asn

Phe

Leu

Ile

190

Ala

Thr

15

Ile

Leu

Tyr

Asn

Ser

95

Trp

Ile

Glu

Leu

Ala

175

Leu

val

Leu

Asn

Ile

Thr

80

Tyr

Ser

Phe

val
160
Gly

Arg

Gly



<213>

<220>
<223>

<400>

Artificial Sequence

102

Arg val Ala
1

Ser

Ser

Leu

Tyr

65

Lys

Pro

Lys

Glu

Leu

145

Arg

Thr

Ser

Trp

Arg

50

Ser

Asn

Asp

Asp

Leu

130

Ile

Gly

val

Gly

Gly
210

Pro

Glu

35

Asn

Gln

Asp

Pro

Ala

115

Lys

Asp

Gly

val

Leu

195

Gly

Asn

20

Ser

Gly

Thr

Lys

Ile

100

Glu

Glu

Met

Gly

Arg

180

Pro

Ser

His

Ser

Ser

Glu

Tyr

Gln

85

Leu

Tyr

Asn

Asp

Arg

Lys

Lys

Arg

Leu

Phe

70

Met

Leu

Gly

Asp

His

150

Ser

Gly

Leu

Thr

Asn

Ser

val

55

Arg

val

Met

Leu

Arg

Glu

Gly

Gly

Ser

Ala
215

Gly

Glu

Gly

40

Ile

Phe

Gln

Lys

Tyr

120

Ile

Ala

Gly

Ile

Trp

Lys

Thr

His

Gln

Tyr

ser

105

Ser

Phe

Ser

Gly

Leu

eolf-seql

Arg
10
Ala
Ser
Glu
Glu
Ile
90
Ala
Ile
val
Phe
Gly
1
Ala

Lys

Ala

Gly

Leu

Phe

Lys

Glu

75

Tyr

Arg

Tyr

sSer

Phe

155

Pro

Arg

Arg

Lys

Arg

Gly

Leu

Gly

60

Lys

Asn

Gln

val

140

Gly

Leu

Leu

Lys
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Ser

Arg

sSer

45

Phe

Lys

Tyr

Ser

Gly

Thr

Ala

Gly

Lys

Asn

Lys

Asn

Tyr

Glu

Thr

cys

110

Gly

Asn

Phe

Leu

val

190

Gln

Ala

Thr

15

Leu

Tyr

Asn

ser

95

Trp

Leu

Ala

175

Leu

Gln

Lys

Leu

Asn

His

Ile

Thr

80

Tyr

Ser

Phe

His

val

160

Gly

Thr

Gly

Leu



225

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

<220>
<223>

<400>

103
205
PRT

Artificial Sequence

103

Arg val Ala
1

Ser

Ser

Leu

Tyr

65

Lys

Pro

Lys

Glu

Leu

145

Gly

Arg

Leu

Ser

Trp

Arg

50

Ser

Asn

Asp

Asp

Leu

130

Ile

Gly

val

Pro

Pro

Glu

35

Asn

Gln

Asp

Pro

Ala

115

Lys

Asp

Gly

val

Arg

Asn

20

Ser

Gly

Thr

Lys

Ile

100

Glu

Glu

Met

Gly

Arg

180

Ile

His

Ser

Ser

Glu

Tyr

Gln

85

Leu

Tyr

Asn

Asp

Ser

Lys

Arg

Leu

Phe

70

Met

Leu

Gly

Asp

His

150

Ser

Trp

Thr

Asn

Ser

val

55

Arg

val

Met

Leu

Gly

Gly

Ile

Gly

Glu

Gly

40

Ile

Phe

Gln

Lys

Tyr

Ile

Ala

Gly

Ala

Lys

Thr

His

Gln

Tyr

Ser

105

Ser

Phe

Ser

Gly

Arg

Arg

eolf-seql

Ala Lys Arg Arg Arg Arg Arg Arg Arg Arg
230

Arg
10
Ala
Ser
Glu
Glu
Ile
90
Ala
Ile
val
Phe
Gly
1

Leu

Gly

Leu

Phe

Lys

Glu

75

Tyr

Arg

Tyr

Ser

Phe

155

Pro

Lys

Arg

Gly

Leu

Gly

60

Ile

Lys

Asn

Gln

val

140

Gly

Leu

val

Lys Arg GIn
Page 89

Ser

Arg

Ser

45

Phe

Lys

Tyr

Ser

Gly

Thr

Ala

Gly

Leu

Asn

Tyr

Glu

Thr

Cys

Gly

Asn

Phe

Leu

Thr
190

Thr

15

Leu

Tyr

Asn

Ser

95

Trp

Ile

Glu

Leu

Ala

175

Thr

Leu

Asn

His

Thr

80

Tyr

Ser

Phe

His

val

160

Gly

Gly



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

<220>
<223>

<400>

195

104
215
PRT

Artificial Sequence

104

Arg val Ala
1

Ser

Ser

Leu

Tyr

65

Lys

Pro

Lys

Glu

Leu

145

Arg

Gly

Ser

Trp

Arg

50

Ser

Asn

Asp

Asp

Leu

130

Ile

Gly

val

Ala

Pro

Glu

35

Asn

Gln

Asp

Pro

Ala

115

Lys

Asp

Gly

val

Asn

20

Ser

Gly

Thr

Lys

Ile

100

Glu

Glu

Met

Gly

Arg

180

Leu

His

Ser

Ser

Glu

Tyr

Gln

85

Leu

Tyr

Asn

Asp

Arg

Lys

Lys

Arg

Leu

Phe

70

Met

Leu

Gly

Asp

His

150

Ser

Arg

val

Thr

Asn

Ser

val

55

Arg

val

Met

Leu

Arg

Glu

Gly

Arg

Leu

200

Gly

Glu

Gly

40

Ile

Phe

Gln

Lys

Tyr

120

Ile

Ala

Gly

Arg

Thr
200

Thr

Lys

His

His

Gln

Tyr

ser

105

Ser

Phe

Ser

Gly

eolf-seql

Arg

10

Ala

Ser

Glu

Glu

Ile

90

Ala

Ile

val

Phe

Gly

170

Arg

Gly

Leu

Phe

Lys

Glu

75

Tyr

Arg

Tyr

sSer

Phe

155

Pro

Arg

Arg

Gly

Leu

Gly

60

Ile

Lys

Asn

Gln

val

140

Gly

Leu

Arg

Gly Leu Pro

Page 90

205

Ser

Arg

ser

45

Phe

Lys

Tyr

Ser

Gly

Thr

Ala

Gly

Gly

Asn

Lys

Asn

Tyr

Glu

Thr

cys

110

Gly

Asn

Phe

Leu

Gly

Ile

Thr

15

Leu

Tyr

Asn

ser

95

Trp

Leu
Ala
175

Gly

Ser

Leu

Asn

His

Ile

Thr

80

Tyr

Ser

Phe

His

val

160

Gly

Ile

Trp



Ile Lys Arg Lys Arg GIn Gln
210

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

<220>
<223>

<400>

105
215
PRT

215

Artificial Sequence

105

Arg val Ala

1

Ser

Ser

Leu

Tyr

65

Lys

Pro

Lys

Glu

Leu

145

Gly

Arg

Ser

Trp

Arg

50

Ser

Asn

Asp

Asp

Leu

130

Ile

Gly

val

Pro

Glu

35

Asn

Gln

Asp

Pro

Ala

115

Lys

Asp

Gly

val

Ala

Asn

20

Ser

Gly

Thr

Lys

Ile

100

Glu

Glu

Met

Gly

Arg

His

Ser

Ser

Glu

Tyr

Gln

85

Leu

Tyr

Asn

Asp

Lys

Arg

Leu

Phe

70

Met

Leu

Gly

Asp

His

150

Ser

Gly

Thr

Asn

Ser

val

55

Arg

val

Met

Leu

Gly

Gly

Gly

Glu

Gly

40

Ile

Phe

Gln

Lys

Tyr

Ile

Ala

Gly

Ile

Thr

Lys

His

His

Gln

Tyr

Ser

105

Ser

Phe

Ser

Gly

Gly

eolf-seql

Arg
10
Ala
Ser
Glu
Glu
Ile
90
Ala
Ile
val
Phe
Gly
1

Ala

Gly Arg

Leu Gly

Phe Leu

Lys Gly
60

Glu Ile
75

Tyr Lys

Arg Asn

Tyr Gln

Ser val

140

Phe Gly
155

Pro Leu

Arg Leu

Page 91

Ser

Arg

Ser

45

Phe

Lys

Tyr

Ser

Gly

Thr

Ala

Gly

Lys

Asn

Tyr

Glu

Thr

Cys

Gly

Asn

Phe

Leu

val
190

Thr

15

Leu

Tyr

Asn

Ser

95

Trp

Glu

Leu

Ala

175

Leu

Leu

Asn

Thr
80
Tyr

Ser

Phe

val
160

Gly

Thr



eolf-seql

Thr Gly Leu Pro Arg Ile Ser Trp Ile Lys Arg Lys Arg Gln GIn Arg
195 200 205

Arg Arg Arg Arg Arg Arg Arg
210 215

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

<220>
<223>

<400>

106
203
PRT

Artificial Sequence

106

Arg val Ala Ala
1

Ser

Ser

Leu

Tyr

65

Lys

Pro

Lys

Glu

Leu
145

Ser

Trp

Arg

50

Ser

Asn

Asp

Asp

Leu

130

Ile

Gly

Pro Asn
20

Glu Ser
35

Asn Gly

Gln Thr

Asp Lys

Pro Ile

100

Ala Glu
115
Lys Glu

Asp Met

Gly Gly

His

Ser

Ser

Glu

Tyr

Gln

85

Leu

Tyr

Asn

Asp

Lys

Arg

Leu

Phe

70

Met

Leu

Gly

Asp

His

150

Ser

Thr

Asn

Ser

val

55

Arg

val

Met

Leu

Arg

Glu

Gly

Gly

Glu

Gly

40

Ile

Phe

Gln

Lys

Tyr

120

Ile

Ala

Gly

Thr

Lys

His

His

Gln

Tyr

ser

105

Ser

Phe

Ser

Gly

Arg
10

Ala
Ser
Glu
Glu
Ile
90

Ala
Ile
val

Phe

Gly
1

Gly

Leu

Phe

Lys

Glu

75

Tyr

Arg

Tyr

sSer

Phe

155

Pro

Arg

Gly

Leu

Gly

60

Ile

Lys

Asn

Gln

val

140

Gly

Leu

Page 92

Ser

Arg

ser

45

Phe

Lys

Tyr

Ser

Gly

Thr

Ala

Gly

Asn

Lys

Asn

Tyr

Glu

Thr

Cys

110

Gly

Asn

Phe

Leu

Thr

15

Ile

Leu

Tyr

Asn

ser

95

Trp

Ile

Glu

Leu

Ala
175

Leu

Asn

His

Ile

Thr

80

Tyr

Ser

Phe

His

val

160

Gly



eolf-seql
Arg val val Arg Arg Arg Arg Arg Arg Arg Arg Arg Lys Leu Leu Leu
180 185 190

Arg Leu Leu Lys Lys Leu Leu Arg Leu Leu Lys

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

<220>
<223>

<400>

195

107
208
PRT

Artificial Sequence

107

Arg val Ala

1

Ser

Ser

Leu

Tyr

65

Lys

Pro

Lys

Glu

Leu

145

Gly

Arg

Ser

Trp

Arg

50

Ser

Asn

Asp

Asp

Leu

130

Ile

Gly

val

Pro

Glu

35

Asn

Gln

Asp

Pro

Ala

115

Lys

Asp

Gly

val

Ala

Asn

20

Ser

Gly

Thr

Lys

Ile

100

Glu

Glu

Met

Gly

Arg

His

Ser

Ser

Glu

Tyr

Gln

85

Leu

Tyr

Asn

Asp

Ile

Lys

Arg

Leu

Phe

70

Met

Leu

Gly

Asp

His

150

Ser

Gly

Thr

Asn

Ser

val

55

Arg

val

Met

Leu

Arg

Glu

Gly

Arg

200

Gly

Glu

Gly

40

Ile

Phe

Gln

Lys

Tyr

Ile

Ala

Gly

Lys

Thr

His

Gln

Tyr

Ser

105

Ser

Phe

Ser

Gly

Lys

Arg

10

Ala

Ser

Glu

Glu

Ile

90

Ala

Ile

val

Phe

Gly
170

Gly

Leu

Phe

Lys

Glu

75

Tyr

Arg

Tyr

Ser

Phe

155

Pro

Arg

Gly

Leu

Gly

60

Ile

Lys

Asn

Gln

val

140

Gly

Leu

Arg Arg GIn
Page 93

Ser

Arg

Ser

45

Phe

Lys

Tyr

Ser

Gly

Thr

Ala

Gly

Arg

Asn

Tyr

Glu

Thr

Cys

Gly

Asn

Phe

Leu

Arg

Thr

15

Ile

Leu

Tyr

Asn

Ser

95

Trp

Ile

Glu

Leu

Ala

175

Arg

Leu

Asn

His

Ile

Thr

80

Tyr

Ser

Phe

His

val

160

Gly

Gly



180

eolf-seql

185

190

Gly Lys Leu Leu Leu Arg Leu Leu Lys Lys Leu Leu Arg Leu Leu Lys
195 200

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

108
669
DNA

<220>
<223> -

<400> 108
aaactgctgc

tatggtcgtc
gttgttcgtc
ggtggtcgtg
ccgaatagca
agtggtcata
aaaggcttct
aacaccaaaa
ccgattctgce
ctgtatagca
agcgtgacca
ctggtgggt

<210>
<211>

<212>
<213>

109
669
DNA

<220>
<223> -

<400> 109
aaactggcaa

cggcgtaaaa
accattagca
ccgcagcgtg
ccgaatagca
agcggtcata

aaaggcttct

tgaaactgct
cgcgtcagag
cgctgggtct
ttgcagcaca
aaaatgaaaa
gctttctgag
actatatcta
acgataaaca
tgatgaaaag
tttatcaggg

atgaacatct

aactggccaa
aacgtggtgg
ccgttcaaga
ttgcagcaca
aaaatgaaaa
gctttctgag

actatatcta

Artificial Sequence

gaaaaaactg
cggtaaaaaa
ggcaggcggt
tattaccggc
agcactgggt
caatctgcat
cagccagacc
aatggtgcag
cgcacgtaat
tggcatcttt

gatcgatatg

Artificial Sequence

aaaactggct
tggttgtgca
aaaacagcag
tattaccggc
agcactgggt
caatctgcat

cagccagacc

ctgaaactgc
cgtaaacgca
ggttgtgcag
acccgtggtc
cgcaaaatta
ctgcgtaatg
tattttcgct
tacatctata
agctgttgga
gaactgaaag

gatcatgaag

aaactggcga
gcagcatgtg
aatattagtc
acccgtggtc
cgcaaaatta
ctgcgtaatg

tattttcgct

205

tgaaaaaaaa
aacgtctgaa
cagcatgtgc
gtagcaatac
acagctggga
gtgaactggt
tccaagaaga
aatacaccag
gcaaagatgc
aaaacgatcg

ccagcttttt

aacgtcgtcg
cagcctgtac
cgctggttcg
gtagcaatac
acagctggga
gtgaactggt

tccaagaaga

Page 94

aggtggtggt
accgacccgt
agcctgtagce
cctgagcagc
aagcagccgt
gattcatgaa
gattaaagaa
ctatccggat
agaatatggc
tattttcgtg

tggtgcattt

tcgccgtegt
cagcgaagaa
tgaacgtggt
cctgagcagc
aagcagccgt
gattcatgaa

gattaaagaa

60
120
180
240
300
360
420
480
540
600
660
669

60
120
180
240
300
360
420



aacaccaaaa acgataaaca aatggtgcag

ccgattctgce

tgatgaaaag

cgcacgtaat

ctgtatagca tttatcaggg tggcatcttt

agcgtgacca atgaacatct gatcgatatg

ctggtgggt

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

<220>
<223> -

<400> 110
aaactggcaa

110
696
DNA

cggcgtaaaa
gcatgtgcag
attagtccgc
cgtggtcgta
aaaattaaca
cgtaatggtg
tttcgcttcc
atctataaat
tgttggagca
ctgaaagaaa
catgaagcga
<210>
<211>
<212>
<213>

<220>
<223> -

111

111
621
DNA

<400>

aactggccaa
aacgtcatcg
cctgtaccag
tggttcgtga
gcaataccct
gctgggaaag
aactggtgat
aagaagagat
acaccagcta
aagatgcaga
acgatcgtat

gcttttttgg

Artificial Sequence

aaaactggct
tcagccacgt
cgaagaaacc
acgtggtccg
gagcagcccg
cagccgtagce
tcatgaaaaa
taaagaaaac
tccggatccg
atatggcctg
tttcgtgagce

tgcatttctg

Artificial Sequence

cgtgtggcgg cgcatattac cggcacccgt

agcaaaaacg aaaaagcgct gggccgtaaa

catagctttc tgagcaacct gcatctgcgt

ttttattata tttatagcca gacctatttt

eolf-seql

tacatctata
agctgttgga
gaactgaaag

gatcatgaag

aaactggcga
ggttgggaac
attagcaccg
cagcgtgttg
aatagcaaaa
ggtcatagct
ggcttctact
accaaaaacg
attctgctga
tatagcattt

gtgaccaatg

gtgggt

ggccgtagca
attaacagct
aacggcgaac

cgttttcagg

aatacaccag
gcaaagatgc
aaaacgatcg

cgagcttttt

aacgtcgtcg
agggtggtgg
ttcaagaaaa
cagcacatat
atgaaaaagc
ttctgagcaa
atatctacag
ataaacaaat
tgaaaagcgc
atcagggtgg

aacatctgat

acaccctgag
gggaaagcag
tggtgattca

aagaaattaa

Page 95

ctatccggat
agaatatggc
tattttcgtg

tggtgcattt

tcgeccgtegt
ttgtgcagca
acagcagaat
taccggcacc
actgggtcgc
tctgcatctg
ccagacctat
ggtgcagtac
acgtaatagc
catctttgaa

cgatatggat

cagcccgaac
ccgtagceggce
tgaaaaaggc

dgaaaacacc

480
540
600
660
669

60
120
180
240
300
360
420
480
540
600
660
696

60
120
180
240



aaaaacgata
ctgctgatga
agcatttatc
accaacgaac
ggcggceggcg
tatgcgcgtg
aaactggcga
<210> 112

<211> 654
<212> DNA

<213> Artificial Sequence

<220>
<223> -

<400> 112
cgtgtggcgg

agcaaaaacg
catagctttc
ttttattata
aaaaacgata
ctgctgatga
agcatttatc
accaacgaac
ggcggceggcg
tatgcgcgtg
aaagcgaccc
<210> 113

<211> 657
<212> DNA

<213> Artificial Sequence

<220>
<223> -

<400> 113

cgtgtggcgg cgcatattac cggcacccgt
agcaaaaacg aaaaagcgct gggccgtaaa
catagctttc tgagcaacct gcatctgcgt

ttttattata tttatagcca gacctatttt

aacagatggt gcagtatatt

aaagcgcgcg taacagctgc
agggcggcat ttttgaactg

atctgattga tatggatcat

gcggcagegg
€ggcggegeg

aactggcgaa a

¢ggcggcggc
tcaggcgcgt

cgcatattac cggcacccgt

aaaaagcgct gggccgtaaa
tgagcaacct gcatctgcgt
tttatagcca gacctatttt
aacagatggt gcagtatatt
aaagcgcgcg taacagctgc
agggcggcat ttttgaactg

atctgattga tatggatcat

gcggcagcgg
€ggcggcgeg
atgtgggcaa

¢ggcggcggc
tcaggcgcgt
acatgtgggc

eolf-seql

tataaatata
tggagcaaag
aaagaaaacg
gaagcgagct
ccgctgggec
gcgggcggca

ggccgtagca
attaacagct
aacggcgaac
cgttttcagg
tataaatata
tggagcaaag
aaagaaaacg
gaagcgagct
ccgctgggec
gcgggcggec

aaagcggcgc

ggccgtagca
attaacagct
aacggcgaac

cgttttcagg

ccagctatcc
atgcggaata
atcgtatttt
tttttggcgc
tggcgggecg

aactggcgaa

acaccctgag
gggaaagcag
tggtgattca
aagaaattaa
ccagctatcc
atgcggaata
atcgtatttt
tttttggcge
tggcgggccg
gttggggcaa
tgaccgcgta

acaccctgag
gggaaagcag
tggtgattca

aagaaattaa

Page 96

ggatccgatt
tggcctgtat
tgtgagcgtg
gtttctggtg
tgtggtgcgt

actggcgaaa

cagcccgaac
ccgtageggce
tgaaaaaggc
agaaaacacc
ggatccgatt
tggcctgtat
tgtgagcgtg
gtttctggtg
tgtggtgcgt
atggtttaaa

tctg

cagcccgaac
ccgtagcggce
tgaaaaaggc

dgaaaacacc

300
360
420
480
540
600
621

60
120
180
240
300
360
420
480
540
600
654

60
120
180
240



aaaaacgata
ctgctgatga
agcatttatc
accaacgaac
ggcggcggcg
tatgcgcgtg
ctgcgtcgta
<210>
<211>
<212>
<213>

<220>
<223> -

<400> 114
cgtgtggcgg

dagCaaaaacg

114
636
DNA

catagctttc
ttttattata
aaaaacgata
ctgctgatga
agcatttatc
accaacgaac
ggcggcggcyg
acccatcgtc
ctgctgaaaa
<210>
<211>
<212>
<213>

<220>
<223> -

115

115
621
DNA

<400>

aacagatggt
aaagcgcgcg
agggcggcat
atctgattga
gcggcagegg
cggcggcgeg
ttggcaaagg

cgcatattac
aaaaagcgct
tgagcaacct
tttatagcca
aacagatggt
aaagcgcgcg
agggcggeat
atctgattga
gcggcagegg
cgccgatgtg

aactgctgaa

gcagtatatt
taacagctgc
ttttgaactg
tatggatcat
cggcggeggc
tcaggcgcgt

cgtgaaaatt

Artificial Sequence

cggcacccgt
gggccgtaaa
gcatctgcgt
gacctatttt
gcagtatatt
taacagctgc
ttttgaactg
tatggatcat
c€ggcggceggce
gagcccggtg

actgctgaaa

Artificial Sequence

eolf-seql

tataaatata
tggagcaaag
aaagaaaacg
gaagcgagct
ccgctgggcec
gcgggcggeg
attggcggcg

ggccgtagcea
attaacagct
aacggcgaac
cgttttcagg
tataaatata
tggagcaaag
aaagaaaacg
gaagcgagct
ccgctgggec
tggccgggeg

dadaaaa

ccagctatcc
atgcggaata
atcgtatttt
tttttggcgc
tggcgggecg
gccgtcgtaa

cggcgctgga

acaccctgag
gggaaagcag
tggtgattca
aagaaattaa
ccagctatcec
atgcggaata
atcgtatttt
tttttggcge
tggcgggccg

gcggcaaact

ggatccgatt
tggcctgtat
tgtgagcgtg
gtttctggtg
tgtggtgcgt
acgtaaatgg

tcatctg

cagcccgaac
ccgtagcggce
tgaaaaaggc
agaaaacacc
ggatccgatt
tggcctgtat
tgtgagcgtg
gtttctggtg
tgtggtgcgt
gctgctgaaa

cgcgtggegg cgcatattac cggcacccgc ggccgcagca acaccctgag cagcccgaac

agcaaaaacg aaaaagcgct gggccgcaaa attaacagct gggaaagcag ccgcagcggc

catagctttc tgagcaacct gcatctgcgc aacggcgaac tggtgattca tgaaaaaggc

Page 97

300
360
420
480
540
600
657

60
120
180
240
300
360
420
480
540
600
636

120
180



ttttattata
aaaaacgata
ctgctgatga
agcatttatc
accaacgaac
ggcggceggcg
tatggccgca
aaactggcga
<210>
<211>

<212>
<213>

116
633
DNA

<220>
<223> -

<400> 116
cgtgttgcag

agcaaaaatg
catagctttc
ttctactata
aaaaacgata
ctgctgatga
agcatttatc
accaatgaac
ggtggtggtg
ggtcgtttta
ctgggtaatc
<210>
<211>

<212>
<213>

117
630
DNA

<220>
<223> -

<400> 117

tttatagcca
aacagatggt
aaagcgcgcg
agggcggcat
atctgattga
gcggcagegg
aaaaacgccg

aactggcgaa

cacatattac
aaaaagcact
tgagcaatct
tctacagcca
aacaaatggt
aaagcgcacg
agggtggcat
atctgatcga
gcggtagtgg
aacgttttcg

agtgggcagt

gacctatttt
gcagtatatt
caacagctgc
ttttgaactg
tatggatcat
€ggcggceggce
ccagcgccgce

a

Artificial Sequence

cggcacccgt
gggtcgcaaa
gcatctgcgt
gacctatttt
gcagtacatc
taatagctgt
ctttgaactg
tatggatcat
cggtggtggt
caaaaaattt

tggtcatctg

Artificial Sequence

eolf-seql

cgctttcagg
tataaatata
tggagcaaag
aaagaaaacg
gaagcgagct
ccgctgggec
cgcggcggea

ggtcgtagca
attaacagct
aatggtgaac
cgcttccaag
tataaataca
tggagcaaag
aaagaaaacg
gaagccagct
cctctgggtc
aaaaaactgt

atg

aagaaattaa
ccagctatcc
atgcggaata
atcgcatttt
tttttggcge
tggcgggcecg

aactggcgaa

ataccctgag
gggaaagcag
tggtgattca
aagagattaa
ccagctatcc
atgcagaata
atcgtatttt
tttttggtgc
tggcaggtcg

tcaaaaaact

agaaaacacc
ggatccgatt
tggcctgtat
tgtgagcgtg
gtttctggtg
cgtggtgcgce

actggcgaaa

cagcccgaat
ccgtageggt
tgaaaaaggc
agaaaacacc
ggatccgatt
tggcctgtat
cgtgagcgtg
atttctggtg
tgttgttcgt

gagccagcgc

cgtgttgcag cacatattac cggcacccgt ggtcgtagca ataccctgag cagcccgaat

agcaaaaatg aaaaagcact gggtcgcaaa attaacagct gggaaagcag ccgtagcggt

catagctttc tgagcaatct gcatctgcgt aatggtgaac tggtgattca tgaaaaaggc
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240
300
360
420
480
540
600
621

60
120
180
240
300
360
420
480
540
600
633

60
120
180



ttctactata
aaaaacgata
ctgctgatga
agcatttatc
accaatgaac
ggtggtggtg
tatggtcgta
aaatttaaaa
<210>
<211>
<212>
<213>

<220>
<223> -

<400> 118
cgtgttgcag

118
633
DNA

agcaaaaatg
catagctttc
ttctactata
aaaaacgata
ctgctgatga
agcatttatc
accaatgaac
ggtggtggtg
ggtggtctgc
ctgggtaatc
<210>
<211>
<212>
<213>

<220>
<223> -

119

119
702
DNA

<400>

tctacagcca
aacaaatggt
aaagcgcacg
agggtggcat
atctgatcga
gcggtagtgg
aaaaacgtcg

aactgttcaa

cacatattac
aaaaagcact
tgagcaatct
tctacagcca
aacaaatggt
aaagcgcacg
agggtggcat
atctgatcga
gcggtagtgg
gtagcctggg
agtgggcagt

gacctatttt
gcagtacatc
taatagctgt
ctttgaactg
tatggatcat
cggtggtggt
tcagcgtcgt

aaaactgagc

Artificial Sequence

cggcacccgt
gggtcgcaaa
gcatctgcgt
gacctatttt
gcagtacatc
taatagctgt
ctttgaactg
tatggatcat
cggtggtggt
acgtaaaatt

tggtcatctg

Artificial Sequence

cgtgttgcag cacatattac cggcacccgt

agcaaaaatg aaaaagcact gggtcgcaaa

eolf-seql

cgcttccaag
tataaataca
tggagcaaag
aaagaaaacg
gaagccagct
cctctgggtc
cgtggtggtc

ggtcgtagca
attaacagct
aatggtgaac
cgcttccaag
tataaataca
tggagcaaag
aaagaaaacg
gaagccagct
cctctgggtc
ctgcgtgcat

atg

aagagattaa
ccagctatcc
atgcagaata
atcgtatttt
tttttggtgc
tggcaggtcg
gttttaaacg

ataccctgag
gggaaagcag
tggtgattca
aagagattaa
ccagctatcc
atgcagaata
atcgtatttt
tttttggtgc
tggcaggtcg

ggaagaaata

agaaaacacc
ggatccgatt
tggcctgtat
cgtgagcgtg
atttctggtg
tgttgttcgt

ttttcgcaaa

cagcccgaat
ccgtagcggt
tgaaaaaggc
agaaaacacc
ggatccgatt
tggcctgtat
cgtgagcgtg
atttctggtg
tgttgttcgt

tggtcagcgt

ggtcgtagca ataccctgag cagcccgaat

attaacagct gggaaagcag ccgtagcggt
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240
300
360
420
480
540
600
630

60
120
180
240
300
360
420
480
540
600
633

60
120



catagctttc
ttctactata
aaaaacgata
ctgctgatga
agcatttatc
accaatgaac
ggtggtggtg
ggaggtggta
attaaacgta
ctggctaaac
<210>
<211>

<212>
<213>

120
615
DNA

<220>
<223> -

<400> 120
cgtgttgcag

agcaaaaatg
catagctttc
ttctactata
aaaaacgata
ctgctgatga
agcatttatc
accaatgaac
ggtggtggtg
ggtattggtg

cgtaaacgtc

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

121
645
DNA

<220>
<223> -

<400> 121

tgagcaatct gcatctgcgt

tctacagcca gacctatttt
aacaaatggt gcagtacatc
aaagcgcacg taatagctgt
agggtggcat ctttgaactg

atctgatcga tatggatcat

cggtggtggt
tctgaaagtt

gcggtagtgg
ttggtgcacg
aacgtcagca gggtgggggt

tggccaaacg tcgtcgtcgc

Artificial Sequence

cacatattac cggcacccgt

aaaaagcact gggtcgcaaa
tgagcaatct gcatctgcgt
tctacagcca gacctatttt
aacaaatggt gcagtacatc
aaagcgcacg taatagctgt
agggtggcat ctttgaactg

atctgatcga tatggatcat

cggtggtggt
agttctgacc

gcggtagtgg
cacgtctgaa

agcag

Artificial Sequence

eolf-seql

aatggtgaac
cgcttccaag
tataaataca
tggagcaaag
aaagaaaacg
gaagccagct
cctctgggtc
ctgaccaccg
ggtagcaaac

cgtcgtcggc

ggtcgtagca
attaacagct
aatggtgaac
cgcttccaag
tataaataca
tggagcaaag
aaagaaaacg
gaagccagct
cctctgggtc
accggtctgce

tggtgattca
aagagattaa
ccagctatcc
atgcagaata
atcgtatttt
tttttggtgc
tggcaggtcg
gtctgcctcg

tggcaaaact

gt

ataccctgag
gggaaagcag
tggtgattca
aagagattaa
ccagctatcc
atgcagaata
atcgtatttt
tttttggtgc
tggcaggtcg
ctcgtattag

tgaaaaaggc
agaaaacacc
ggatccgatt
tggcctgtat
cgtgagcgtg
atttctggtg
tgttgttcge
tattagctgg

ggcgaaaaaa

cagcccgaat
ccgtageggt
tgaaaaaggc
agaaaacacc
ggatccgatt
tggcctgtat
cgtgagcgtg
atttctggtg
tgttgttcgt

ctggattaaa

cgtgttgcag cacatattac cggcacccgt ggtcgtagca ataccctgag cagcccgaat
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180
240
300
360
420
480
540
600
660
702

60
120
180
240
300
360
420
480
540
600
615

60



agcaaaaatg
catagctttc
ttctactata
aaaaacgata
ctgctgatga
agcatttatc
accaatgaac
ggtggtggtg
cgtcgtcgcec
accggtctgce
<210>
<211>
<212>
<213>

<220>
<223> -

<400> 122
cgtgttgcag

122
645
DNA

agcaaaaatg
catagctttc
ttctactata
aaaaacgata
ctgctgatga
agcatttatc
accaatgaac
ggtggtggtg
ggaggtggta
attaaacgta
<210>
<211>
<212>
<213>

<220>
<223> -

123

123
609
DNA

<400>

aaaaagcact
tgagcaatct
tctacagcca
aacaaatggt
aaagcgcacg
agggtggcat
atctgatcga
gcggtagtgg
gtcggcgtcg
ctcgtattag

cacatattac
aaaaagcact
tgagcaatct
tctacagcca
aacaaatggt
aaagcgcacg
agggtggcat
atctgatcga
gcggtagtgg
ttggtgcacg

aacgtcagca

gggtcgcaaa
gcatctgcgt
gacctatttt
gcagtacatc
taatagctgt
ctttgaactg
tatggatcat
cggtggtggt
tcgcggtggt
ctggattaaa

Artificial Sequence

cggcacccgt
gggtcgcaaa
gcatctgcgt
gacctatttt
gcagtacatc
taatagctgt
ctttgaactg
tatggatcat
cggtggtggt
tctgaaagtt

gcgtcgtcgt

Artificial Sequence

eolf-seql

attaacagct
aatggtgaac
cgcttccaag
tataaataca
tggagcaaag
aaagaaaacg
gaagccagct
cctctgggtc
ggaattggtg

cgtaaacgtc

ggtcgtagca
attaacagct
aatggtgaac
cgcttccaag
tataaataca
tggagcaaag
aaagaaaacg
gaagccagct
cctctgggtc
ctgaccaccg

cgccgtcgtc

gggaaagcag
tggtgattca
aagagattaa
ccagctatcc
atgcagaata
atcgtatttt
tttttggtgc
tggcaggtcg
cacgtctgaa

agcag

ataccctgag
gggaaagcag
tggtgattca
aagagattaa
ccagctatcc
atgcagaata
atcgtatttt
tttttggtgc
tggcaggtcg
gtctgcctcg

ggcgt

Page 101

ccgtagcggt
tgaaaaaggc
agaaaacacc
ggatccgatt
tggcctgtat
cgtgagcgtg
atttctggtg
tgttgttcgt

agttctgacc

cagcccgaat
ccgtagcggt
tgaaaaaggc
agaaaacacc
ggatccgatt
tggcctgtat
cgtgagcgtg
atttctggtg
tgttgttcge
tattagctgg

120
180
240
300
360
420
480
540
600
645

60
120
180
240
300
360
420
480
540
600
645



cgtgttgcag
agcaaaaatg
catagctttc
ttctactata
aaaaacgata
ctgctgatga
agcatttatc
accaatgaac
ggtggtggtg
cgtcgtcgcec
ctgctgaaa

<210>
<211>

<212>
<213>

124
624
DNA

<220>
<223> -

<400> 124
cgtgttgcag

agcaaaaatg
catagctttc
ttctactata
aaaaacgata
ctgctgatga
agcatttatc
accaatgaac
ggtggtggtg
tatggtcgta
aaaaaactgc
<210> 125
<211> 39

<212> PRT
<213>

<220>
<223> -

cacatattac
aaaaagcact
tgagcaatct
tctacagcca
aacaaatggt
aaagcgcacg
agggtggcat
atctgatcga
gcggtagtgg
gtcggcgtcg

cacatattac
aaaaagcact
tgagcaatct
tctacagcca
aacaaatggt
aaagcgcacg
agggtggcat
atctgatcga
gcggtagtgg
aaaaacgtcg

tgcgecctget

cggcacccgt
gggtcgcaaa
gcatctgcgt
gacctatttt
gcagtacatc
taatagctgt
ctttgaactg
tatggatcat
cggtggtggt
tcgtaaactg

Artificial Sequence

cggcacccgt
gggtcgcaaa
gcatctgcgt
gacctatttt
gcagtacatc
taatagctgt
ctttgaactg
tatggatcat
cggtggtggt
tcagcgtcgt

gaaa

Artificial Sequence

eolf-seql

ggtcgtagca
attaacagct
aatggtgaac
cgcttccaag
tataaataca
tggagcaaag
aaagaaaacg
gaagccagct
cctctgggtc
ctgctgcgtc

ggtcgtagca
attaacagct
aatggtgaac
cgcttccaag
tataaataca
tggagcaaag
aaagaaaacg
gaagccagct
cctctgggtc

cgtggtggta

ataccctgag
gggaaagcag
tggtgattca
aagagattaa
ccagctatcc
atgcagaata
atcgtatttt
tttttggtgc
tggcaggtcg

tgctgaaaaa

ataccctgag
gggaaagcag
tggtgattca
aagagattaa
ccagctatcc
atgcagaata
atcgtatttt
tttttggtgc
tggcaggtcg
aactgctgct
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cagcccgaat
ccgtageggt
tgaaaaaggc
agaaaacacc
ggatccgatt
tggcctgtat
cgtgagcgtg
atttctggtg
tgttgttcgt

actgctgcgc

cagcccgaat
ccgtageggt
tgaaaaaggc
agaaaacacc
ggatccgatt
tggcctgtat
cgtgagcgtg
atttctggtg
tgttgttcgt

gcgtctgctg

60
120
180
240
300
360
420
480
540
600
609

60
120
180
240
300
360
420
480
540
600
624



<400>

eolf-seql
125

Lys Leu Leu Leu Lys Leu Leu Lys Lys Leu Leu Lys Leu Leu Lys Lys
1 5 10 15

Lys Gly Gly Gly Tyr Gly Arg Pro Arg Gln Ser Gly Lys Lys Arg Lys
20 25 30

Arg Lys Arg Leu Lys Pro Thr
35

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

<300>
<301>

<302>

<303>
<304>
<305>
<306>
<307>

<400>

126

25

PRT

Pleuronectes americanus

Hilchie AL, Doucette CD, Pinto DM, Patrzykat A, Douglas S, Hoskin
Dw.

Pleurocidin-family cationic antimicrobial peptides are cytolytic
for breast carcinoma cells and prevent growth of tumor xenografts
Breast Cancer Res.

13

5

R102

2011-10-24

126

Arg Trp Gly Lys Trp Phe Lys Lys Ala Thr His val Gly Lys His val
1 5 10 15

Gly Lys Ala Ala Leu Thr Ala Tyr Leu
20

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

<300>
<301>

<302>

<303>
<304>
<305>
<306>
<307>

<400>

25

127

26

PRT

Pleuronectes americanus

Hilchie AL, Doucette CD, Pinto DM, Patrzykat A, Douglas S, Hoskin
Dw.

Pleurocidin-family cationic antimicrobial peptides are cytolytic
for breast carcinoma cells and prevent growth of tumor
xenografts.

Breast Cancer Res.

13

5

R102

2011-10-24

127

Gly Arg Arg Lys Arg Lys Trp Leu Arg Arg Ile Gly Lys Gly val Lys
1 5 10 15
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eolf-seql

Ile ITe Gly Gly Ala Ala Leu Asp His Leu
20

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

<220>
<223>

<300>
<301>
<302>

<303>
<304>
<305>
<306>
<307>

<400>

1

Lys

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

<220>
<223>

<300>
<301>

<302>

<303>
<304>
<305>
<306>
<307>

<400>

25

128

17

PRT

Artificial Sequence

Papo N, Shai Y.

New lytic peptides based on the D,L-amphipathic helix motif
preferentially kill tumor cells compared to normal cells.
Biochemistry

42

31

9346-54

2003-08-12

128

Lys Leu Leu Leu Lys Leu Leu Lys Lys Leu Leu Lys Leu Leu Lys Lys
10 15

5

129
31
PRT
Artificial Sequence

Cai H, Yang H, Xiang B, Li S, Liu S, wan L, zhang J, Li Y, Cheng
J, Lu X.

Selective apoptotic killing of solid and hematologic tumor cells
by bombesin-targeted delivery of mitochondria-disrupting
peptides.

Molecular Pharmacology

7

2

586-96
2010-04-05
129

Gly Arg Phe Lys Arg Phe Arg Lys Lys Phe Lys Lys Leu Phe Lys Lys
1 5 10 15

Leu Ser GIn Arg Leu Gly Asn Gln Trp Ala val Gly His Leu Met

<210>

20 25 30

130
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<211>
<212>
<213>

<220>
<223>

<300>
<301>

<302>

<303>
<304>
<305>
<306>
<307>

<400>

eolf-seql
17
PRT
Artificial Sequence

Cai H, Yang H, Xiang B, Li S, Liu S, wan L, zhang J, Li Y, Cheng
J, Lu X.

Selective apoptotic killing of solid and hematologic tumor cells
by bombesin-targeted delivery of mitochondria-disrupting
peptides.

Molecular Pharmacology

7

2

586-96
2010-04-05
130

Arg Phe Lys Arg Phe Arg Lys Lys Phe Lys Lys Leu Phe Lys Lys Leu
1 5 10 15

Ser

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

<220>
<223>

<300>
<301>

<302>

<303>
<304>
<305>
<306>
<307>

<400>

131

29

PRT

Artificial Sequence

Cai H, Yang H, Xiang B, Li S, Liu S, wan L, zhang J, Li Y, Cheng
J, Lu X.

Selective apoptotic killing of solid and hematologic tumor cells
by bombesin-targeted delivery of mitochondria-disrupting
peptides.

Molecular Pharmacology

7

2
586-96
2010-04-05

131

Leu Arg Ser Leu Gly Arg Lys Ile Leu Arg Ala Trp Lys Lys Tyr Gly
1 5 10 15

Gln Arg Leu Gly Asn GIn Trp Ala val Gly His Leu Met
20 25

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

132

25

PRT

Apis mellifera
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eolf-seql
<300>
<308> genbank/AAU87881
<309> 2004-10-04
<313> (D)..(25)
<400> 132

Gly ITe Gly Ala Arg Leu Lys val Leu Thr Thr Gly Leu Pro Arg Ile
1 5 10 15

Ser Trp Ile Lys Arg Lys Arg GIn Gln
20 25
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