eolf-seql
SEQUENCE LISTING

<110> Adamed Sp. z o.o.

<120> Anticancer fusion protein
<130> P072 02 PL

<160> 50

<170> Patentln version 3.5
<210> 1

<211> 345

<212> PRT

<213> Artificial Sequence

<220>
<223> artificial

<400> 1
Cys Asp Leu Pro GIn Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met
1 5 10 15

Leu Leu Ala GIn Met Arg Arg lle Ser Leu Phe Ser Cys Leu Lys Asp
20 25 30

Arg His Asp Phe Gly Phe Pro GIn Glu Glu Phe Gly Asn GIn Phe GIn
35 40 45

Lys Ala Glu Thr 1le Pro Val Leu His Glu Met 1le GIn GIn Ile Phe
50 55 60

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu
65 70 75 80

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr GIn GIn Leu Asn Asp Leu Glu
85 90 95

Ala Cys Vval Ile GIn Gly val Gly Vval Thr Glu Thr Pro Leu Met Lys
100 105 110

Glu Asp Ser lle Leu Ala Val Arg Lys Tyr Phe GIn Arg Ile Thr Leu
115 120 125

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Vval Arg
130 135 140

Ala Glu lle Met Arg Ser Phe Ser Leu Ser Thr Asn Leu GIn Glu Ser
145 150 155 160

Leu Arg Ser Lys Glu Pro Leu Gly Leu Ala Gly Arg Val Vval Arg Pro
165 170 175

Leu Gly Leu Ala Gly Arg Vval Val Arg Val Ala Ala His lle Thr Gly
180 185 190
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Thr Arg Gly Arg
195

Lys Ala Leu Gly
210

His Ser Phe Leu
225

His Glu Lys Gly

GIn Glu Glu Ile
260

Tyr 1le Tyr Lys
275

Ser Ala Arg Asn
290

Ser lle Tyr GIn
305

Phe val Ser Vval

Ser Phe Phe Gly
340

<210> 2

<211> 347
<212> PRT
<213>

<220>
<223>

<400> 2
GIn Arg Val Ala
1

Ser

Arg

Ser

Phe

245

Lys

Tyr

Ser

Gly

Thr

325

Ala

artificial

Asn

Lys

Asn

230

Tyr

Glu

Thr

Cys

Gly

310

Asn

Phe

Thr

Ile

215

Leu

Tyr

Asn

Ser

Trp

295

Glu

Leu

Artificial Sequence

Ala His lle

5

Leu Ser Ser Pro Asn Ser Lys

20

Asn Ser Trp Glu Ser Ser Arg

35

His Leu Arg Asn Gly Glu Leu

50

55

Leu

200

Asn

His

Ile

Thr

Tyr

280

Ser

Phe

His

val

Thr

Asn

Ser

40

val

Ser

Ser

Leu

Tyr

Lys

265

Pro

Lys

Glu

Leu

Gly
345

Gly
Glu
25

Gly

Ile

eolf-seql

Ser Pro Asn

Trp

Arg

Ser

250

Asn

Asp

Asp

Leu

Ile
330

Thr
10
Lys

His

His

Glu

Asn

235

GIn

Asp

Pro

Ala

Lys

315

Asp

Arg

Ala

Ser

Glu
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Ser

220

Gly

Thr

Lys

Ile

Glu

300

Glu

Met

Gly

Leu

Phe

Lys
60

Ser

205

Ser

Glu

Tyr

GIn

Leu

285

Tyr

Asn

Asp

Arg

Gly

Leu

45

Gly

Lys

Arg

Leu

Phe

Met

270

Leu

Gly

Asp

Ser
Arg
30

Ser

Phe

Asn

Ser

Val

Arg

255

Val

Met

Leu

Arg

Glu
335

Asn
15
Lys

Asn

Tyr

Glu

Gly

Ile

240

Phe

GlIn

Lys

Tyr

Ile
320

Thr

Leu

Tyr



Ile

65

Thr

Tyr

Ser

Phe

His

145

Val

Ala

Ser

Phe

Phe

225

Met

Ala

GIn

Glu

Phe

305

Ala

Tyr

Lys

Pro

Lys

Glu

130

Leu

Gly

Gly

Arg

Ser

210

Ile

Trp

Leu

Thr

290

GIn

Trp

Ser

Asn

Asp

Asp

115

Leu

Ile

Pro

Arg

Arg

195

Cys

Asn

GlIn

Asp

Asn

275

Pro

Arg

Glu

GlIn

Asp

Pro

100

Ala

Lys

Asp

Leu

val

180

Thr

Leu

GlIn

GlIn

Glu

260

Asp

Leu

val

Thr

Lys

85

Ile

Glu

Glu

Met

Gly

165

val

Leu

Lys

Phe

Ile

245

Thr

Leu

Met

Thr

val
325

Tyr

70

GIn

Leu

Tyr

Asn

Asp

150

Leu

Arg

Met

Asp

GIn

230

Phe

Leu

Glu

Lys

Leu

310

Arg

Phe

Met

Leu

Gly

Asp

135

Ala

Cys

Leu

Arg

215

Lys

Asn

Leu

Ala

Glu

295

Tyr

Ala

Arg

Val

Met

Leu

120

Arg

Glu

Gly

Asp

Leu

200

Ala

Leu

Asp

Cys

280

Asp

Leu

Glu

Phe

GIn

Lys

105

Tyr

Ile

Ala

Arg

Leu

185

Ala

Asp

Glu

Phe

Lys

265

Val

Ser

Lys

Ile

eolf-seql
GIn Glu Glu

Tyr

90

Ser

Ser

Phe

Ser

Val

170

Pro

GIn

Phe

Thr

Ser

250

Phe

Ile

Ile

Glu

Met
330

75

Ile

Ala

Ile

Val

Phe

155

Val

GIn

Met

Gly

Ile

235

Thr

Tyr

GIn

Leu

Lys

315

Arg
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Tyr

Arg

Tyr

Ser

140

Phe

Arg

Thr

Arg

Phe

220

Pro

Lys

Thr

Gly

Ala

300

Lys

Ser

Ile

Lys

Asn

GIn

125

Val

Gly

Pro

Arg

205

Pro

Val

Asp

Glu

Val

285

Val

Tyr

Phe

Lys

Tyr

Ser

110

Gly

Thr

Ala

Leu

Ser

190

Ile

GIn

Leu

Ser

Leu

270

Gly

Arg

Ser

Ser

Glu

Thr

95

Cys

Gly

Asn

Phe

Gly

175

Leu

Ser

Glu

His

Ser

255

Tyr

Val

Lys

Pro

Leu
335

Asn
80

Ser

Trp

Glu

Leu

160

Leu

Gly

Leu

Glu

Glu

240

GlIn

Thr

Tyr

Cys

320

Ser



eolf-seql
Thr Asn Leu GIn Glu Ser Leu Arg Ser Lys Glu
340 345

<210> 3

<211> 352

<212> PRT

<213> Artificial Sequence

<220>
<223> artificial

<400> 3
Cys Asp Leu Pro GIn Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met
1

Leu Leu Ala GIn Met Arg Arg lle Ser Leu Phe Ser Cys Leu Lys Asp
20 25 30

Arg His Asp Phe Gly Phe Pro GIn Glu Glu Phe Gly Asn GIn Phe GIn
35 40 45

Lys Ala Glu Thr 1le Pro Val Leu His Glu Met 1le GIn GIn Ile Phe
50 55 60

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu
65 70 75 80

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr GIn GIn Leu Asn Asp Leu Glu
85 90 95

Ala Cys Vval Ile GIn Gly val Gly Val Thr Glu Thr Pro Leu Met Lys
100 105 110

Glu Asp Ser lle Leu Ala Val Arg Lys Tyr Phe GIn Arg Ile Thr Leu
115 120 125

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Vval Arg
130 135 140

Ala Glu lle Met Arg Ser Phe Ser Leu Ser Thr Asn Leu GIn Glu Ser
145 150 155 160

Leu Arg Ser Lys Glu Pro Leu Gly Leu Ala Gly Arg Val Vval Arg Ala
165 170 175

Ser Gly Cys Gly Pro Glu Pro Leu Gly Leu Ala Gly Arg Val Val Arg
180 185 190

Val Ala Ala His lle Thr Gly Thr Arg Gly Arg Ser Asn Thr Leu Ser
195 200 205

Ser Pro Asn Ser Lys Asn Glu Lys Ala Leu Gly Arg Lys lle Asn Ser
210 215 220
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Trp

225

Arg

Ser

Asn

Asp

Asp

305

Leu

Ile

Glu

Asn

GIn

Asp

Pro
290

Ser Ser Arg

Gly Glu Leu
245

Thr Tyr Phe
260

Lys GIn Met
275

Ile Leu Leu

Ala Glu Tyr Gly

Lys

Asp

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

<220>
<223>

<400>

Glu Asn Asp
325

Met Asp His
340

4
353
PRT

Ser

230

val

Arg

val

Met

Leu

310

Arg

Glu

Gly

Phe

GIn

Lys

295

Tyr

Ala

Artificial Sequence

artificial

4

Arg Val Ala Ala His

1

5

Ser Ser Pro Asn Ser

20

Ser Trp Glu Ser Ser
35

Leu Arg Asn Gly Glu

50

Tyr Ser GIn Thr Tyr

65

Lys Asn Asp Lys GIn

85

Ile

Lys

Arg

Leu

Phe

70

Met

Thr

Asn

Ser

val

55

Arg

val

His

His

GIn

Tyr

280

Ser

Ser

Phe

Ser

Gly

Glu

Gly

40

Ile

Phe

GIn

eolf-seql

Ser Phe Leu Ser Asn

Glu

Glu

265

Ile

Ala

Ile

Val

Phe
345

Thr

Lys
25

GIn

Tyr

Lys

250

Glu

Tyr

Arg

Tyr

Ser

330

Phe

Arg

10

Ala

Ser

Glu

Glu

Ile
90

235

Gly

Ile

Lys

Asn

GIn

315

Val

Gly

Gly

Leu

Phe

Lys

Glu

75

Tyr
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Phe

Lys

Tyr

Ser

300

Gly

Thr

Ala

Arg

Gly

Leu

Gly

60

Ile

Lys

Tyr

Glu

Thr

285

Cys

Gly

Asn

Phe

Ser

Arg

Ser

45

Phe

Lys

Tyr

Leu

Tyr

Asn

270

Ser

Trp

Ile

Glu

Leu
350

Asn

Lys

30

Asn

Tyr

Glu

Thr

His

Ile

255

Thr

Tyr

Ser

Phe

His

335

Val

Thr

15

Ile

Leu

Tyr

Asn

Ser
95

Leu

240

Lys

Pro

Lys

Glu

320

Leu

Gly

Leu

Asn

Thr
80

Tyr



Pro Asp

Lys Asp

Glu Leu
130

Leu Ile
145

Gly Pro

Pro Glu

GIn Thr

Met Arg
210

Gly Phe
225

Ile Pro

Thr Lys

Tyr Thr

GIn Gly

290

Leu Ala
305
Lys Lys

Arg Ser

Glu

Pro

Ala

115

Lys

Asp

Leu

Pro

His

195

Arg

Pro

Val

Asp

Glu

275

Val

Val

Tyr

Phe

Ile

100

Glu

Glu

Met

Gly

Leu

180

Ser

GlIn

Leu

Ser

260

Leu

Gly

Arg

Ser

Ser
340

Leu

Tyr

Asn

Asp

Leu

165

Gly

Leu

Ser

Glu

His

245

Ser

Tyr

val

Lys

Pro

325

Leu

Leu

Gly

Asp

His

150

Ala

Leu

Gly

Leu

Glu

230

Glu

Ala

GIn

Thr

Tyr

310

Cys

Ser

Met

Leu

Arg

135

Glu

Gly

Ala

Ser

Phe

215

Phe

Met

Ala

GIn

Glu

295

Phe

Ala

Thr

Lys

Tyr

120

Ile

Ala

Arg

Gly

Arg

200

Ser

Gly

Ile

Trp

Leu

280

Thr

GIn

Trp

Asn

Ser

105

Ser

Phe

Ser

Val

Arg

185

Arg

Cys

Asn

GIn

Asp

265

Asn

Pro

Arg

Glu

Leu
345

eolf-seql
Ala Arg Asn

Ile

Val

Phe

Val

170

Val

Thr

Leu

GIn

GIn

250

Glu

Asp

Leu

Val
330

GIn

Tyr

Ser

Phe

155

Arg

Val

Leu

Lys

Phe

235

Ile

Thr

Leu

Met

Thr

315

Val

Glu
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GIn

Val

140

Gly

Ala

Arg

Met

Asp

220

GIn

Phe

Leu

Glu

Lys

300

Leu

Arg

Ser

Ser

Gly

125

Thr

Ala

Ser

Cys

Leu

205

Arg

Lys

Asn

Leu

Ala

285

Glu

Tyr

Ala

Leu

Cys

110

Gly

Asn

Phe

Gly

Asp

190

Leu

Ala

Leu

Asp

270

Cys

Asp

Leu

Glu

Arg
350

Trp

Ile

Glu

Leu

Cys

175

Leu

Ala

Asp

Glu

Phe

255

Lys

Val

Ser

Lys

Ile

335

Ser

Ser

Phe

val

160

Gly

Pro

GIn

Phe

Thr

240

Ser

Phe

Glu
320

Met

Lys



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

<220>
<223>

<400>

5
3
P

00
RT

artificial

5

GIn Asp Pro
1

Ala Gly

Leu Lys

1le Val
50

Ser lle
65

Phe Phe

Asn Tyr

Leu Ile

Ala Gly
130

Ile Thr
145

Lys Asn

Arg Ser

Leu Val

Phe Arg

210

Met Val
225

His

Asn

35

Ser

GlIn

Asn

Ser

GlIn

115

Arg

Gly

Glu

Gly

Ile

195

Phe

GlIn

Tyr

Ser

20

Trp

Phe

Lys

Ser

val

100

val

val

Thr

Lys

His

180

GlIn

Tyr

val

Asp

Lys

Tyr

Ser

Asn

85

Thr

Met

val

Arg

Ala

165

Ser

Glu

Glu

Ile

Lys

val

Glu

Phe

val

70

Lys

Asp

Ala

Arg

Gly

150

Leu

Phe

Lys

Glu

Tyr
230

Artificial Sequence

Glu

Ala

Glu

Lys

55

Glu

Lys

Leu

Glu

Glu

135

Arg

Gly

Leu

Gly

Ile

215

Lys

Ala

Asp

Ser

40

Leu

Thr

Lys

Asn

Leu

120

Arg

Ser

Arg

Ser

Phe

200

Lys

Tyr

Glu

Asn

25

Asp

Phe

Ile

Arg

Val

105

Ser

Gly

Asn

Lys

Asn

185

Tyr

Glu

Thr

eolf-seql

Asn Leu
10

Gly Thr

Arg Lys

Lys Asn

Lys Glu
75

Asp Asp
90

GIn Arg

Pro Ala

Pro GIn

Thr Leu

155

Ile Asn
170

Leu His

Tyr lle

Asn Thr

Ser Tyr
235
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Lys

Leu

Ile

Phe

60

Asp

Phe

Lys

Ala

Arg

140

Ser

Ser

Leu

Tyr

Lys

220

Pro

Lys

Phe

Met

45

Lys

Met

Glu

Ala

Pro

125

Val

Ser

Trp

Arg

Ser

205

Asn

Asp

Tyr

Leu

30

GIn

Asp

Asn

Lys

Ile

110

Leu

Ala

Pro

Glu

Asn

190

GIn

Asp

Pro

Phe

15

Gly

Ser

Asp

Val

Leu

95

His

Gly

Ala

Asn

Ser

175

Thr

Lys

Ile

Asn

GlIn

GlIn

Lys

80

Thr

Glu

Leu

Ser

160

Ser

Glu

Tyr

GIn

Leu
240



Leu Met Lys Ser Ala Arg Asn

245

Gly Leu Tyr Ser Ile Tyr GIn

260

Asp Arg lle Phe val Ser Vval

275

His Glu Ala Ser Phe Phe Gly

290

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

<220>
<223>

<400>

6
307
PRT

295

Artificial Sequence

artificial

6

Glu Arg Gly Pro GIn
1 5

Arg

Gly

Leu

Gly

65

Lys

Asn

GIn

Val
145

Ser

Arg

Ser

50

Phe

Lys

Tyr

Ser

Gly

130

Thr

Asn

Lys

35

Asn

Tyr

Glu

Thr

Cys

115

Gly

Asn

Thr

20

Ile

Leu

Tyr

Asn

Ser

100

Trp

Glu

Leu

Asn

His

Ile

Thr

85

Tyr

Ser

Phe

His

Arg

Ser

Ser

Leu

Tyr

70

Lys

Pro

Lys

Glu

Leu
150

val

Ser

Trp

Arg

55

Ser

Asn

Asp

Asp

Leu
135

Ser

Gly

Thr

280

Ala

Ala

Pro

Glu

40

Asn

GIn

Asp

Pro

Ala

120

Lys

Asp

Cys
Gly
265

Asn

Phe

Ala

Asn

25

Ser

Gly

Thr

Lys

Ile

105

Glu

Glu

Met

eolf-seql

Trp
250
Ile

Glu

Leu

His

10

Ser

Ser

Glu

Tyr

GIn

90

Leu

Tyr

Asn

Asp

Ser

Phe

His

Val

Ile

Lys

Arg

Leu

Phe

75

Met

Leu

Gly

Asp

His
155
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Lys

Glu

Leu

Gly
300

Thr

Asn

Ser

Val

60

Arg

Val

Met

Leu

Arg

140

Glu

Asp

Leu

Ile
285

Gly

Glu

Gly

45

Ile

Phe

GIn

Lys

Tyr

125

Ile

Ala

Ala
Lys

270

Asp

Thr

Lys
30

GIn

Tyr

Ser

110

Ser

Phe

Ser

Glu
255
Glu

Met

Arg

15

Ala

Ser

Glu

Glu

Ile

95

Ala

Ile

Val

Phe

Tyr

Asn

Asp

Leu

Phe

Lys

Glu

80

Arg

Tyr

Ser

Phe
160



Gly

Val

Asn

Gly

Arg

225

Lys

Lys

Asp

GIn

Pro
305

Ala

Val

Leu

Thr

210

Lys

Asn

Glu

Asp

Arg

290

Ala

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

<220>
<223>

<400>

7
3
P

Phe

Arg

Lys

195

Leu

Ile

Phe

Asp

Phe

275

Lys

Ala

10
RT

Leu

Gly

180

Lys

Phe

Met

Lys

Met

260

Glu

Ala

val

165

Gly

Tyr

Leu

GIn

Asp

245

Asn

Lys

Ile

artificial

7

Gly Ser

Phe Asn

Gly lle

215

Ser GIn

230

Asp GIn

Val Lys

Leu Thr

His Glu
295

Artificial Sequence

GIn Asp Pro Tyr Val Lys Glu
1 5

Ala Gly His Ser Asp Val Ala
20

Leu Lys Asn Trp Lys Glu Glu
35

Ile vVal Ser Phe Tyr Phe Lys
55

50

Ser 1le GIn Lys Ser Vval Glu

65

70

Gly

GIn

Ala

200

Leu

Ile

Ser

Phe

Asn

280

Leu

Ala

Asp

Ser

40

Leu

Thr

Asp

185

Gly

Lys

Val

Ile

Phe

265

Tyr

Ile

Glu

Asn

25

Asp

Phe

Ile

eolf-seql
Ser Pro Leu Gly Leu

170

Pro

His

Asn

Ser

GIn

250

Asn

Ser

GIn

Asn

10

Gly

Arg

Lys

Lys

Tyr
Ser
Trp
Phe
235
Lys
Ser

Val

Val

Leu
Thr
Lys
Asn

Glu
75
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Val

Asp

Lys

220

Tyr

Ser

Asn

Thr

Met
300

Lys

Leu

Ile

Phe

60

Asp

Lys

Val

205

Glu

Phe

Val

Lys

Asp

285

Ala

Lys

Phe

Met

45

Lys

Met

Ala

Glu

190

Ala

Glu

Lys

Glu

Lys

270

Leu

Glu

Tyr

Leu

30

GIn

Asp

Asn

Gly

175

Ala

Asp

Ser

Leu

Thr

255

Lys

Asn

Leu

Phe

15

Ser

Asp

Val

Arg

Glu

Asn

Asp

Phe

240

Arg

val

Ser

Asn

GIn

GIn

Lys
80



Phe

Asn

Leu

Gly

Glu

145

Arg

Gly

Leu

Gly

Ile

225

Lys

Asn

GIn

Val

Gly
305

Phe

Tyr

Ile

Pro

130

Arg

Ser

Arg

Ser

Phe

210

Lys

Tyr

Ser

Gly

Thr

290

Ala

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

<220>

Asn

Ser

GlIn

115

Leu

Gly

Asn

Lys

Asn

195

Tyr

Glu

Thr

Cys

Gly

275

Asn

Phe

8
310
PRT

Ser

val

100

val

Gly

Pro

Thr

Ile

180

Leu

Tyr

Asn

Ser

Trp

260

Ile

Glu

Leu

Asn

85

Thr

Met

Leu

GIn

Leu

165

Asn

Ile

Thr

Tyr

245

Ser

Phe

val

Lys

Asp

Ala

Ala

Arg

150

Ser

Ser

Leu

Tyr

Lys

230

Pro

Lys

Glu

Leu

Gly
310

Lys

Leu

Glu

Gly

135

val

Ser

Trp

Arg

Ser

215

Asn

Asp

Asp

Leu

Ile
295

Artificial Sequence

Lys

Asn

Leu

120

Arg

Ala

Pro

Glu

Asn

200

GIn

Asp

Pro

Ala

Lys

280

Asp

Arg

Val

105

Ser

Val

Ala

Asn

Ser

185

Gly

Thr

Lys

Ile

Glu

265

Glu

Met

eolf-seql

Asp Asp Phe

90

GIn

Pro

Val

Ser

170

Ser

Glu

Tyr

GIn

Leu

250

Tyr

Asn

Asp

Page 10

Arg

Ala

Arg

Ile

155

Lys

Arg

Leu

Phe

Met

235

Leu

Gly

Asp

Lys

Ala

Gly

140

Thr

Asn

Ser

Val

Arg

220

Val

Met

Leu

Arg

Glu
300

Glu

Ala

Gly

125

Ser

Gly

Glu

Gly

Ile

205

Phe

GIn

Lys

Tyr

Ile

285

Ala

Lys

Ile

110

Ser

Gly

Thr

Lys

His

190

GIn

Tyr

Ser

Ser

270

Phe

Ser

Leu

95

His

Gly

Gly

Arg

Ala

175

Ser

Glu

Glu

Ile

Ala

255

Ile

Val

Phe

Thr

Glu

Gly

Gly

Gly

160

Leu

Phe

Lys

Glu

Tyr

240

Arg

Tyr

Ser

Phe



eolf-seql
<223> artificial

<400> 8
Glu Arg Gly Pro GIn Arg Val Ala Ala His lle Thr Gly Thr Arg Gly
1 5 10 15

Arg Ser Asn Thr Leu Ser Ser Pro Asn Ser Lys Asn Glu Lys Ala Leu
20 25 30

Gly Arg Lys lle Asn Ser Trp Glu Ser Ser Arg Ser Gly His Ser Phe
35 40 45

Leu Ser Asn Leu His Leu Arg Asn Gly Glu Leu Val Ile His Glu Lys
50 55 60

Gly Phe Tyr Tyr Ile Tyr Ser GIn Thr Tyr Phe Arg Phe GIn Glu Glu
65 70 75 80

Ile Lys Glu Asn Thr Lys Asn Asp Lys GIn Met Val GIn Tyr Ile Tyr
85 90 95

Lys Tyr Thr Ser Tyr Pro Asp Pro lle Leu Leu Met Lys Ser Ala Arg
100 105 110

Asn Ser Cys Trp Ser Lys Asp Ala Glu Tyr Gly Leu Tyr Ser lle Tyr
115 120 125

GIn Gly Gly l1le Phe Glu Leu Lys Glu Asn Asp Arg lle Phe val Ser
130 135 140

Val Thr Asn Glu His Leu lle Asp Met Asp His Glu Ala Ser Phe Phe
145 150 155 160

Gly Ala Phe Leu Val Gly Gly Ser Gly Gly Gly Pro Leu Gly Leu Ala
165 170 175

Gly Arg Val Vval Arg Gly Ser Gly Gly Gly GIn Asp Pro Tyr Val Lys
180 185 190

Glu Ala Glu Asn Leu Lys Lys Tyr Phe Asn Ala Gly His Ser Asp Val
195 200 205

Ala Asp Asn Gly Thr Leu Phe Leu Gly Ile Leu Lys Asn Trp Lys Glu
210 215 220

Glu Ser Asp Arg Lys lle Met GIn Ser GIn Ile Val Ser Phe Tyr Phe
225 230 235 240

Lys Leu Phe Lys Asn Phe Lys Asp Asp GIn Ser lle GIn Lys Ser Val
245 250 255

Page 11



eolf-seql
Glu Thr Ile Lys Glu Asp Met Asn Val Lys Phe Phe Asn Ser Asn Lys
260 265 270

Lys Lys Arg Asp Asp Phe Glu Lys Leu Thr Asn Tyr Ser Val Thr Asp
275 280 285

Leu Asn Val GIn Arg Lys Ala Ile His Glu Leu Ile GIn vVal Met Ala
290 295 300

Glu Leu Ser Pro Ala Ala
305 310

<210> 9

<211> 317

<212> PRT

<213> Artificial Sequence

<220>
<223> artificial

<400> 9
GIn Asp Pro Tyr Val Lys Glu Ala Glu Asn Leu Lys Lys Tyr Phe Asn
1 5 10 15

Ala Gly His Ser Asp Val Ala Asp Asn Gly Thr Leu Phe Leu Gly lle
20 25 30

Leu Lys Asn Trp Lys Glu Glu Ser Asp Arg Lys lle Met GIn Ser GIn
35 40 45

Ile Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp GIn
50 55 60

Ser 1lle GIn Lys Ser Val Glu Thr Ile Lys Glu Asp Met Asn Val Lys
65 70 75 80

Phe Phe Asn Ser Asn Lys Lys Lys Arg Asp Asp Phe Glu Lys Leu Thr
85 90 95

Asn Tyr Ser Val Thr Asp Leu Asn Val GIn Arg Lys Ala lle His Glu
100 105 110

Leu Ile GIn Val Met Ala Glu Leu Ser Pro Ala Ala Gly Ser Gly Gly
115 120 125

Gly Pro Leu Gly Leu Ala Gly Ala Ser Gly Cys Gly Pro Glu Arg Val
130 135 140

Val Arg Gly Ser Gly Gly Gly Glu Arg Gly Pro GIn Arg Val Ala Ala
145 150 155 160

His Ile Thr Gly Thr Arg Gly Arg Ser Asn Thr Leu Ser Ser Pro Asn
165 170 175

Page 12



Ser Lys

Ser Arg

Glu Leu
210

Tyr Phe
225

GIn Met

Leu Leu

Tyr Gly

Asn Asp
290

Asp His
305

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

<220>
<223>

<400>

Asn

Ser

195

Val

Arg

Val

Met

Leu

275

Arg

Glu

10
338
PRT

Glu
180

Gly

Phe

GlIn

Lys

260

Tyr

Ala

Lys

His

His

GIn

Tyr

245

Ser

Ser

Phe

Ser

artificial

10

Ala

Ser

Glu

Glu

230

Ile

Ala

Ile

val

Phe
310

Leu

Phe

Lys

215

Glu

Tyr

Arg

Tyr

Ser

295

Phe

Artificial Sequence

GIn Asp Pro Tyr Val Lys Glu
1 5

Ala Gly His Ser Asp Val Ala
20

Leu Lys Asn Trp Lys Glu Glu
35

Ile Val Ser Phe Tyr Phe

50

Lys
55

Ser 1le GIn Lys Ser Val Glu

65

70

Gly

Leu

200

Ile

Lys

Asn

GIn

280

val

Gly

Ala

Asp

Ser

40

Leu

Thr

Arg

185

Ser

Phe

Lys

Tyr

Ser

265

Gly

Thr

Ala

Glu

Asn

25

Asp

Phe

Ile

eolf-seql

Lys Ile Asn

Asn

Tyr

Glu

Thr

250

Cys

Gly

Asn

Phe

Asn

10

Gly

Arg

Lys

Lys

Page 13

Leu

Tyr

Asn

235

Ser

Trp

Ile

Glu

Leu
315

Leu

Thr

Lys

Asn

Glu
75

Ile

220

Thr

Tyr

Ser

Phe

His

300

Val

Lys

Leu

Ile

Phe

60

Asp

Ser

Leu

205

Tyr

Lys

Pro

Lys

Glu

285

Leu

Gly

Lys

Phe

Met

45

Lys

Met

Trp

190

Arg

Ser

Asn

Asp

Asp

270

Leu

Ile

Tyr

Leu

30

GIn

Asp

Asn

Glu

Asn

GlIn

Asp

Pro

255

Ala

Lys

Asp

Phe

15

Gly

Ser

Asp

Val

Ser

Gly

Thr

Lys

240

Glu

Glu

Met

Asn

Ile

GlIn

GIn

Lys
80



Phe

Asn

Leu

Gly

Pro

145

GIn

GIn

Leu

Asn

His

225

Thr

Tyr

Ser

Phe

305

Val

Phe

Tyr

Ile

Pro

130

Glu

Glu

Arg

Ser

Ser

210

Leu

Tyr

Lys

Pro

Lys

290

Glu

Leu

Gly

Asn

Ser

GlIn

115

Leu

Gly

Lys

Val

Ser

195

Trp

Arg

Ser

Asn

Asp

275

Asp

Leu

Ser

val

100

val

Gly

Ser

GlIn

Ala

180

Pro

Glu

Asn

GlIn

Asp

260

Pro

Ala

Lys

Asp

Asn

85

Thr

Met

Leu

Gly

GIn

165

Ala

Asn

Ser

Gly

Thr

245

Lys

Ile

Glu

Glu

Met
325

Lys

Asp

Ala

Ala

Gly

150

Asn

Ser

Ser

Glu

230

Tyr

GIn

Leu

Tyr

Asn

310

Asp

Lys

Leu

Glu

Gly

135

Gly

Lys

Arg

215

Leu

Phe

Met

Leu

Gly

Asp

Lys

Asn

Leu

120

Arg

Thr

Ser

Thr

Asn

200

Ser

val

Arg

val

Met

280

Leu

Arg

Glu

Arg

Val

105

Ser

Val

Ser

Pro

Gly

185

Glu

Gly

Ile

Phe

GIn

265

Lys

Tyr

Ile

Ala

eolf-seql
Asp Asp Phe
90

GIn

Pro

Val

Glu

Leu

170

Thr

Lys

GIn

250

Tyr

Ser

Ser

Phe

Ser
330
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Arg

Ala

Arg

Glu

155

Val

Arg

Ala

Ser

Glu

235

Glu

Ile

Ala

Ile

Val

315

Phe

Lys

Ala

Ala

140

Thr

Arg

Gly

Leu

Phe

220

Lys

Glu

Tyr

Arg

Tyr

300

Ser

Phe

Glu

Ala

Gly

125

Ser

Ile

Glu

Arg

Gly

205

Leu

Gly

Ile

Lys

Asn

285

GIn

Val

Gly

Lys

Ile

110

Ser

Gly

Ser

Arg

Ser

190

Arg

Ser

Phe

Lys

Tyr

270

Ser

Gly

Thr

Ala

Leu

95

Gly

Cys

Thr

Gly

175

Asn

Lys

Asn

Tyr

Glu

255

Thr

Cys

Gly

Asn

Phe
335

Thr

Glu

Gly

Gly

val

160

Pro

Thr

Leu

Tyr

240

Asn

Ser

Trp

Glu
320

Leu



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

<220>
<223>

<400>

11
317
PRT

artificial

11

Glu Arg Gly Pro
1

Arg

Gly

Leu

Gly

65

Lys

Asn

GIn

Val

145

Gly

Pro

Gly

Asn

Ile
225

Ser

Arg

Ser

50

Phe

Lys

Tyr

Ser

Gly

130

Thr

Ala

Glu

GIn

Ala

210

Leu

Asn

Lys

35

Asn

Tyr

Glu

Thr

Cys

115

Gly

Asn

Phe

Pro

Asp

195

Gly

Lys

Thr

20

Ile

Leu

Tyr

Asn

Ser

100

Trp

Glu

Leu

Leu

180

Pro

Asn

GIn
5
Leu
Asn
His
Ile
Thr
85
Tyr
Ser
Phe
His
val
165
Tyr
Ser

Trp

Arg

Ser

Ser

Leu

Tyr

70

Lys

Pro

Lys

Glu

Leu

150

Gly

Leu

val

Asp

Lys
230

Artificial Sequence

val

Ser

Trp

Arg

55

Ser

Asn

Asp

Asp

Leu

135

Gly

Ala

Lys

val

215

Glu

Ala

Pro

Glu

40

Asn

GIn

Asp

Pro

Ala

120

Lys

Asp

Ser

Gly

Glu

200

Ala

Glu

Ala

Asn

25

Ser

Gly

Thr

Lys

Ile

105

Glu

Glu

Met

Gly

Arg

185

Ala

Asp

Ser

eolf-seql

His

10

Ser

Ser

Glu

Tyr

GIn

90

Leu

Tyr

Asn

Asp

Gly

170

Val

Glu

Asn

Ile

Lys

Arg

Leu

Phe

75

Met

Leu

Gly

Asp

His

155

Gly

Val

Asn

Gly

Thr

Asn

Ser

Val

60

Arg

Val

Met

Leu

Arg

140

Glu

Ala

Arg

Leu

Thr
220

Asp Arg Lys
235

Page 15

Gly

Glu

Gly

45

Ile

Phe

GIn

Lys

Tyr

125

Ile

Ala

Ser

Gly

Lys

205

Leu

Ile

Thr

Lys
30

GIn

Tyr

Ser

110

Ser

Phe

Ser

Gly

Ser

190

Lys

Phe

Met

Arg

15

Ala

Ser

Glu

Glu

Ile

95

Ala

Ile

Val

Phe

Cys

175

Tyr

Leu

GlIn

Gly

Leu

Phe

Lys

Glu

80

Tyr

Arg

Tyr

Ser

Phe

160

Gly

Gly

Phe

Gly

Ser
240



GIn lle

Val

Ser

Phe
245

Tyr

GIn Ser Ile GIn Lys Ser

Lys Phe

Thr Asn
290

Glu Leu
305

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

<220>
<223>

<400>

260

Phe Asn Ser Asn

275

Tyr Ser Val

Ile GIn Val

12
449
PRT

Thr

Met
310

Phe

val

Lys

Asp

295

Ala

Artificial Sequence

artificial

12

GIn Asp Pro Tyr Val
1 5

Ala Gly

Leu Lys

1le Val

50

Ser lle

65

Phe Phe

Asn Tyr

Leu Ile

Pro Tyr
130

His

Asn

35

Ser

GlIn

Asn

Ser

GlIn

115

Val

Ser

20

Trp

Phe

Lys

Ser

val

100

val

Lys

Asp

Lys

Tyr

Ser

Asn

85

Thr

Met

Glu

Lys

val

Glu

Phe

val

70

Lys

Asp

Ala

Ala

Glu

Ala

Glu

Lys

55

Glu

Lys

Leu

Glu

Glu
135

Lys

Glu

Lys

280

Leu

Glu

Ala

Asp

Ser

40

Leu

Thr

Lys

Asn

Phe

120

Asn

Leu

Thr

265

Lys

Asn

Leu

Glu

Asn

25

Asp

Phe

Ile

Arg

Val

105

Ser

Leu

eolf-seql

Phe Lys

250

Ile Lys

Arg Asp

Val GIn

Ser Pro
315

Asn Leu

10

Gly Thr

Arg Lys

Lys Asn

Lys Glu

75

Asp Asp

90

GIn Arg

Thr Glu

Lys Lys

Page 16

Asn

Glu

Asp

Arg

300

Ala

Lys

Leu

Ile

Phe

60

Asp

Phe

Lys

Glu

Tyr
140

Phe

Asp

Phe

285

Lys

Ala

Lys

Phe

Met

45

Lys

Met

Glu

Ala

GIn

125

Phe

Lys
Met
270

Glu

Ala

Tyr

Leu

30

GIn

Asp

Asn

Lys

Ile

110

GIn

Asn

Asp
255
Asn

Lys

Ile

Phe

15

Ser

Asp

Val

Leu

95

Asp

Glu

Ala

Asp

val

Leu

Asn

GIn

GIn

Lys

80

Thr

Glu

Gly

Gly



His

145

Asn

Ser

GIn

Asn

Ser

225

GIn

Arg

Ala

Arg

Ser

305

Ser

Leu

Tyr

Lys

Pro

385

Lys

Ser

Trp

Phe

Lys

Ser

210

Val

Val

Ser

Gly

Val

290

Ser

Trp

Arg

Ser

Asn

370

Asp

Asp

Asp

Lys

Tyr

Ser

195

Asn

Thr

Met

GlIn

Arg

275

Ala

Pro

Glu

Asn

GlIn

355

Asp

Pro

Ala

val

Glu

Phe

180

val

Lys

Asp

Ala

Met

260

val

Ala

Asn

Ser

Gly

340

Thr

Lys

Glu

Ala

Glu

165

Lys

Glu

Lys

Leu

Glu

245

Leu

val

Ser

Ser

325

Glu

Tyr

GIn

Leu

Tyr
405

Asp

150

Ser

Leu

Thr

Lys

Asn

230

Leu

Phe

Arg

Lys

310

Arg

Leu

Phe

Met

Leu

390

Gly

Asn

Asp

Phe

Arg

215

val

Ser

Arg

Gly

Thr

295

Asn

Ser

val

Arg

val

375

Met

Leu

Gly

Arg

Lys

Lys

200

Asp

GIn

Pro

Gly

Ser

280

Gly

Glu

Gly

Ile

Phe

360

GIn

Lys

Tyr

Lys

Asn

185

Glu

Asp

Arg

Ala

Ser

265

Gly

Thr

Lys

His

345

GIn

Tyr

Ser

Ser

eolf-seql
Thr Leu Phe Leu

Ile

170

Phe

Asp

Phe

Lys

Ala

250

Gly

Gly

Arg

Ala

Ser

330

Glu

Glu

Ala

Ile
410

Page 17

155

Met

Lys

Met

Glu

Ala

235

Lys

Gly

Gly

Gly

Leu

315

Phe

Lys

Glu

Tyr

Arg

395

Tyr

GIn

Asp

Asn

Lys

220

Thr

Gly

Glu

Arg

300

Gly

Leu

Gly

Lys
380

Asn

GIn

Gly

Ser

Asp

Val

205

Leu

Gly

Pro

Arg

285

Ser

Arg

Ser

Phe

Lys

365

Tyr

Ser

Gly

GIn

GIn

190

Lys

Thr

Glu

Lys

Leu

270

Gly

Asn

Lys

Asn

Tyr

350

Glu

Thr

Cys

Gly

Leu

Ile

175

Ser

Phe

Asn

Leu

Arg

255

Pro

Thr

Ile

Leu

335

Tyr

Asn

Ser

Trp

Ile
415

Lys
160

val

Phe

Tyr

Ile

240

Lys

Leu

GIn

Leu

Asn
320

Thr

Tyr

Ser

400

Phe



eolf-seql
Glu Leu Lys Glu Asn Asp Arg lle Phe Val Ser Val Thr Asn Glu His
420 425 430

Leu Ile Asp Met Asp His Glu Ala Ser Phe Phe Gly Ala Phe Leu Val
435 440 445

Gly

<210> 13

<211> 449

<212> PRT

<213> Artificial Sequence

<220>
<223> artificial

<400> 13
Glu Arg Gly Pro GIn Arg Val Ala Ala His lle Thr Gly Thr Arg Gly
1 5 10 15

Arg Ser Asn Thr Leu Ser Ser Pro Asn Ser Lys Asn Glu Lys Ala Leu
20 25 30

Gly Arg Lys lle Asn Ser Trp Glu Ser Ser Arg Ser Gly His Ser Phe
35 40 45

Leu Ser Asn Leu His Leu Arg Asn Gly Glu Leu Val Ile His Glu Lys
50 55 60

Gly Phe Tyr Tyr Ile Tyr Ser GIn Thr Tyr Phe Arg Phe GIn Glu Glu
65 70 75 80

Ile Lys Glu Asn Thr Lys Asn Asp Lys GIn Met Val GIn Tyr Ile Tyr
85 90 95

Lys Tyr Thr Ser Tyr Pro Asp Pro lle Leu Leu Met Lys Ser Ala Arg
100 105 110

Asn Ser Cys Trp Ser Lys Asp Ala Glu Tyr Gly Leu Tyr Ser lle Tyr
115 120 125

GIn Gly Gly l1le Phe Glu Leu Lys Glu Asn Asp Arg lle Phe val Ser
130 135 140

Val Thr Asn Glu His Leu lle Asp Met Asp His Glu Ala Ser Phe Phe
145 150 155 160

Gly Ala Phe Leu Val Gly Gly Ser Gly Gly Gly Pro Leu Gly Leu Ala
165 170 175

Gly Arg Val Vval Arg Gly Ser Gly Gly Gly GIn Asp Pro Tyr Val Lys
180 185 190

Page 18



Glu

Ala

Glu

225

Lys

Glu

Lys

Leu

Glu

305

Glu

Asn

Asp

Phe

Ile

385

Arg

Val

Ser

Arg

Ala

Asp

210

Ser

Leu

Thr

Lys

Asn

290

Phe

Asn

Gly

Arg

Lys

370

Lys

Asp

GIn

Pro

Glu
195
Asn

Asp

Phe

Arg

275

Val

Ser

Leu

Thr

Lys

355

Asn

Glu

Asp

Arg

Ala
435

Asn

Gly

Arg

Lys

Lys

260

Asp

GlIn

Thr

Lys

Leu

340

Phe

Asp

Phe

Lys

420

Ala

Leu

Thr

Lys

Asn

245

Glu

Asp

Arg

Glu

Lys

325

Phe

Met

Lys

Met

Glu

405

Ala

Lys

Lys

Leu

Ile

230

Phe

Asp

Phe

Lys

Glu

310

Tyr

Leu

GIn

Asp

Asn

390

Lys

Thr

Lys

Phe

215

Met

Lys

Met

Glu

Ala

295

GIn

Phe

Gly

Ser

Asp

375

val

Leu

Tyr

200

Leu

GIn

Asp

Asn

Lys

280

Ile

GIn

Asn

Ile

GIn

360

GIn

Lys

Thr

Glu

Lys
440

Phe

Gly

Ser

Asp

Val

265

Leu

Asp

Glu

Ala

Leu

345

Ile

Ser

Phe

Asn

Leu

425

Arg

eolf-seql

Asn Ala

Ile Leu

GIn Ile

235

GIn Ser

250

Lys Phe

Thr Asn

Glu Leu

Gly Pro
315

330

Lys Asn

Val Ser

Ile GIn

Phe Asn

395

Tyr Ser
410
Ile GIn

Lys Arg

Page 19

Gly

Lys

220

Val

Ile

Phe

Tyr

Ile

300

Tyr

Ser

Trp

Phe

Lys

380

Ser

Val

Val

Ser

His

205

Asn

Ser

GIn

Asn

Ser

285

GIn

Val

Asp

Lys

Tyr

365

Ser

Asn

Thr

Met

GIn
445

Ser

Trp

Phe

Lys

Ser

270

Val

Val

Lys

Val

Glu

350

Phe

Val

Lys

Asp

Ala

430

Met

Asp

Lys

Tyr

Ser

255

Asn

Thr

Met

Glu

Ala

335

Glu

Lys

Glu

Lys

Leu

415

Glu

Leu

val

Glu

Phe

240

val

Lys

Asp

Ala

320

Asp

Ser

Leu

Thr

Lys

400

Asn

Leu

Phe



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

<220>
<223>

<400>

14
456
PRT

Artificial Sequence

artificial

14

GIn Asp Pro Tyr Val
1 5

Ala Gly

Leu Lys

1le Val
50

Ser lle
65

Phe Phe

Asn Tyr

Leu Ile

Pro Tyr

130

His Ser

145

Asn Trp

Ser Phe

GIn Lys

Asn Ser
210

His

Asn

35

Ser

GlIn

Asn

Ser

GlIn

115

Val

Asp

Lys

Tyr

Ser

195

Asn

Ser

20

Trp

Phe

Lys

Ser

val

100

val

Lys

val

Glu

Phe

180

val

Lys

Asp

Lys

Tyr

Ser

Asn

85

Thr

Met

Glu

Ala

Glu

165

Lys

Glu

Lys

Lys

val

Glu

Phe

val

70

Lys

Asp

Ala

Ala

Asp

150

Ser

Leu

Thr

Lys

Glu

Ala

Glu

Lys

55

Glu

Lys

Leu

Glu

Glu

135

Asn

Asp

Phe

Ile

Arg
215

Ala

Asp

Ser

40

Leu

Thr

Lys

Asn

Phe

120

Asn

Gly

Arg

Lys

Lys

200

Asp

Glu
Asn
25

Asp

Phe

Arg

Val

105

Ser

Leu

Thr

Lys

Asn

185

Glu

Asp

eolf-seql

Asn Leu
10

Gly Thr

Arg Lys

Lys Asn

Lys Glu

75

Asp Asp
90

GIn Arg
Thr Glu
Lys Lys
Leu Phe

155

Ile Met
170
Phe Lys

Asp Met

Phe Glu

Page 20

Lys

Leu

Ile

Phe

60

Asp

Phe

Lys

Glu

Tyr

140

Leu

GIn

Asp

Asn

Lys
220

Lys

Phe

Met

45

Lys

Met

Glu

Ala

GIn

125

Phe

Gly

Ser

Asp

Val

205

Leu

Tyr

Leu

30

GIn

Asp

Asn

Lys

Ile

110

GIn

Asn

Ile

GIn

GIn

190

Lys

Thr

Phe

15

Ser

Asp

Val

Leu

95

Asp

Glu

Ala

Leu

Ile

175

Ser

Phe

Asn

Asn

GlIn

GlIn

Lys

80

Thr

Glu

Gly

Gly

Lys

160

val

Phe

Tyr



Ser

225

GIn

Arg

Ala

Gly

Arg

305

Ala

Ser

Glu

Glu

Ile

385

Ala

Val

Phe

Val

Val

Ser

Gly

Gly

290

Gly

Leu

Phe

Lys

Glu

370

Tyr

Arg

Tyr

Ser

Phe
450

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

<220>
<223>

Thr

Met

GlIn

Ala

275

Glu

Arg

Gly

Leu

Gly

355

Lys

Asn

GlIn

Val

435

Gly

15
456
PRT

Asp

Ala

Met

260

Ser

Arg

Ser

Arg

Ser

340

Phe

Lys

Tyr

Ser

Gly

420

Thr

Ala

Leu

Glu

245

Leu

Gly

Gly

Asn

Lys

325

Asn

Tyr

Glu

Thr

Cys

405

Asn

Phe

Asn

230

Leu

Phe

Cys

Pro

Thr

310

Leu

Tyr

Asn

Ser

390

Trp

Glu

Leu

val

Ser

Arg

Gly

GIn

295

Leu

Asn

Thr
375
Tyr

Ser

Phe

val
455

Artificial Sequence

artificial

GIn

Pro

Gly

Pro

280

Arg

Ser

Ser

Leu

Tyr

360

Lys

Pro

Lys

Glu

Leu

440

Gly

Arg

Ala

Ser

265

Glu

Val

Ser

Trp

Arg

345

Ser

Asn

Asp

Asp

Leu

425

Ile

eolf-seql
Lys Ala lle

Ala

250

Gly

Arg

Ala

Pro

Glu

330

Asn

GIn

Asp

Pro

Ala

410

Lys

Asp

Page 21

235

Lys

Gly

Val

Ala

Asn

315

Ser

Gly

Thr

Lys

Ile

395

Glu

Glu

Met

Thr

Gly

Val

His

300

Ser

Ser

Glu

Tyr

GIn

380

Leu

Tyr

Asn

Asp

Gly

Pro

Arg

285

Ile

Lys

Arg

Leu

Phe

365

Met

Leu

Gly

Asp

His
445

Glu

Lys

Leu

270

Gly

Thr

Asn

Ser

Val

350

Arg

Val

Met

Leu

Arg

430

Glu

Leu

Arg

255

Gly

Ser

Gly

Glu

Gly

335

Phe

GlIn

Lys

Tyr

415

Ala

Ile

240

Lys

Leu

Gly

Thr

Lys
320

GIn

Tyr

Ser

400

Ser

Phe

Ser



eolf-seql
<400> 15

Glu Arg Gly Pro GIn Arg Val Ala Ala His lle Thr Gly Thr Arg Gly
1 5 10 15

Arg Ser Asn Thr Leu Ser Ser Pro Asn Ser Lys Asn Glu Lys Ala Leu
20 25 30

Gly Arg Lys lle Asn Ser Trp Glu Ser Ser Arg Ser Gly His Ser Phe
35 40 45

Leu Ser Asn Leu His Leu Arg Asn Gly Glu Leu Val Ile His Glu Lys
50 55 60

Gly Phe Tyr Tyr Ile Tyr Ser GIn Thr Tyr Phe Arg Phe GIn Glu Glu
65 70 75 80

Ile Lys Glu Asn Thr Lys Asn Asp Lys GIn Met Val GIn Tyr Ile Tyr
85 90 95

Lys Tyr Thr Ser Tyr Pro Asp Pro lle Leu Leu Met Lys Ser Ala Arg
100 105 110

Asn Ser Cys Trp Ser Lys Asp Ala Glu Tyr Gly Leu Tyr Ser lle Tyr
115 120 125

GIn Gly Gly l1le Phe Glu Leu Lys Glu Asn Asp Arg lle Phe val Ser
130 135 140

Val Thr Asn Glu His Leu lle Asp Met Asp His Glu Ala Ser Phe Phe
145 150 155 160

Gly Ala Phe Leu Val Gly Gly Ser Gly Gly Gly Pro Leu Gly Leu Ala
165 170 175

Gly Ala Ser Gly Cys Gly Pro Glu Arg Val Vval Arg Gly Ser Gly Gly
180 185 190

Gly GIn Asp Pro Tyr Val Lys Glu Ala Glu Asn Leu Lys Lys Tyr Phe
195 200 205

Asn Ala Gly His Ser Asp Val Ala Asp Asn Gly Thr Leu Phe Leu Gly
210 215 220

Ile Leu Lys Asn Trp Lys Glu Glu Ser Asp Arg Lys Ile Met GIn Ser
225 230 235 240

GIn 1le Val Ser Phe Tyr Phe Lys Leu Phe Lys Asn Phe Lys Asp Asp
245 250 255

GIn Ser Ile GIn Lys Ser Val Glu Thr 1le Lys Glu Asp Met Asn Val
260 265 270

Page 22



Lys

Thr

Glu

305

Gly

Gly

Lys

Val

Ile

385

Phe

Tyr

Lys

Phe
Asn
290

Leu

Pro

Asn

Ser

370

GIn

Asn

Ser

GIn

Arg
450

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

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

<400>

Phe
275

Tyr

Tyr

Ser

Trp

355

Phe

Lys

Ser

Val

Val

435

Ser

16
281
PRT

Asn

Ser

GlIn

val

Asp

340

Lys

Tyr

Ser

Asn

Thr

420

Met

GlIn

Ser

val

val

Lys

325

val

Glu

Phe

val

Lys

405

Asp

Ala

Met

Homo sapiens

Asn

Thr

Met

310

Glu

Ala

Glu

Lys

Glu

390

Lys

Leu

Glu

Leu

GenBank/P50591
1996-10-01

(1)--(281)

16

Lys

Asp

295

Ala

Ala

Asp

Ser

Leu

375

Thr

Lys

Asn

Leu

Phe
455

Lys

280

Leu

Glu

Glu

Asn

Asp

360

Phe

Ile

Arg

val

Ser

440

Arg

Lys

Asn

Phe

Asn

Gly

345

Arg

Lys

Lys

Asp

GIn

425

Pro

eolf-seql

Arg Asp Asp

Val

Ser

Leu

330

Thr

Lys

Asn

Glu

Asp

410

Arg

Ala

GIn

Thr

315

Lys

Leu

Ile

Phe

Asp

395

Phe

Lys

Ala

Arg

300

Glu

Lys

Phe

Met

Lys

380

Met

Glu

Ala

Lys

Phe

285

Lys

Glu

Tyr

Leu

GIn

365

Asp

Asn

Lys

Ile

Thr
445

Glu

Ala

GIn

Phe

Gly

350

Ser

Asp

Val

Leu

His

430

Gly

Lys

GlIn

Asn

335

GlIn

GlIn

Lys

Thr

415

Glu

Lys

Leu

Asp

Glu

320

Leu

Ser

Phe

400

Asn

Leu

Arg

Met Ala Met Met Glu Val GIn Gly Gly Pro Ser Leu Gly GIn Thr Cys

1

Val

Leu Ile Val

20

5

10

15

Ile Phe Thr Val Leu Leu GIn Ser Leu Cys Val Ala

25

Page 23

30



Val Thr

Tyr Ser
50

Trp Asp
65

Lys Trp

Glu Glu

Leu Val

Thr Arg
130

Lys Ala
145

His Ser

His Glu

GIn Glu

Tyr lle

210

Ser Ala

225

Ser lle

Phe Vval

Ser Phe

<210>
<211>

Tyr

35

Lys

Pro

GlIn

Thr

Arg

115

Gly

Leu

Phe

Lys

Glu

195

Tyr

Arg

Tyr

Ser

Phe

275

17
150

val

Ser

Asn

Leu

Ile

100

Glu

Arg

Gly

Leu

Gly

180

Lys

Asn

GlIn

val

260

Gly

Tyr

Gly

Asp

Arg

85

Ser

Arg

Ser

Arg

Ser

165

Phe

Lys

Tyr

Ser

Gly

245

Thr

Ala

Phe

Glu

70

GIn

Thr

Gly

Asn

Lys

150

Asn

Tyr

Glu

Thr

Cys

230

Gly

Asn

Phe

Thr

Ala

55

Glu

Leu

val

Pro

Thr

135

Leu

Tyr

Asn

Ser

215

Trp

Glu

Leu

Asn

40

Cys

Ser

val

GIn

GIn

120

Leu

Asn

His

Ile

Thr

200

Tyr

Ser

Phe

His

val
280

eolf-seql

Glu Leu Lys GIn

Phe

Met

Arg

Glu

105

Arg

Ser

Ser

Leu

Tyr

185

Lys

Pro

Lys

Glu

Leu

265

Gly

Leu Lys

Asn Ser
75

Lys Met
90

Lys GIn

vVal Ala

Ser Pro

Trp Glu
155

Arg Asn
170

Ser GIn

Asn Asp

Asp Pro

Asp Ala

235

Leu Lys
250

Ile Asp

Page 24

Glu

60

Pro

Ile

GIn

Ala

Asn

140

Ser

Gly

Thr

Lys

Ile

220

Glu

Glu

Met

Met

45

Asp

Cys

Leu

Asn

His

125

Ser

Ser

Glu

Tyr

GIn

205

Leu

Tyr

Asn

Asp

GIn

Asp

Trp

Arg

Ile

110

Ile

Lys

Arg

Leu

Phe

190

Met

Leu

Gly

Asp

His
270

Asp

Ser

GlIn

Thr

95

Ser

Thr

Asn

Ser

Val

175

Arg

Val

Met

Leu

Arg

255

Glu

Lys

Tyr

val

80

Ser

Pro

Gly

Glu

Gly

160

Phe

GlIn

Lys

Tyr
240



<212>
<213>

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

<300>
<308>
<309>
<313>
<400>

Cys Asp
1

Leu Leu
Arg His

Lys Ala
50

Asn Leu
65

Leu Asp
Ala Cys
Glu Asp

Tyr Leu
130

Ala Glu
145

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

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

<300>
<308>
<309>

PRT

Homo sapiens

GenBank: AAB59402.1
2001-01-08
(24)..(173)

GenBank/ AAB59402.1
2001-01-08
(24)..(173)

17

Leu

Ala

Asp

35

Glu

Phe

Lys

Val

Ser

115

Lys

lle

18
124
PRT

Pro

GIn

20

Phe

Thr

Ser

Phe

Ile

100

Glu

Met

GIn

5

Met

Gly

Ile

Thr

Tyr

85

GIn

Leu

Lys

Arg

Homo sapiens

Thr

Arg

Phe

Pro

Lys

70

Thr

Gly

Ala

Lys

Ser
150

Arg

Pro

Val

55

Asp

Glu

Val

Val

Tyr
135

GenBank: AAM28885.1
2002-05-16

(2)--(125)

GenBank/AAM28885.1
2002-05-16

Ser

Ile

GIn

40

Leu

Ser

Leu

Gly

Arg

120

Ser

Leu
Ser

25

Glu

Ser

Tyr

Val

105

Lys

Pro

eolf-seql

Gly

10

Leu

Glu

Glu

Ala

GIn

90

Thr

Tyr

Cys

Page 25

Ser

Phe

Phe

Met

Ala

GIn

Glu

Phe

Ala

Arg

Ser

Gly

lle

60

Trp

Leu

Thr

GIn

Trp
140

Arg

Cys

Asn

45

GIn

Asp

Asn

Pro

Arg

125

Glu

Thr

Leu

30

GIn

GIn

Glu

Asp

Leu

110

vVal

Leu

15

Lys

Phe

lle

Thr

Leu

95

Met

Thr

Val

Met

Asp

GIn

Phe

Leu

80

Glu

Lys

Leu

Arg



<313>
<400>
GIn Asp
1

Ala Gly
Leu Lys

1le Val
50

Ser lle
65

Phe Phe
Asn Tyr
Leu Ile

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

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

<400>

(2)--(125)

18

Pro

His

Asn
35

Ser

GlIn

Asn

Ser

GlIn
115

19
263
PRT
Homo

Tyr

Ser

20

Trp

Phe

Lys

Ser

val

100

val

val

5

Asp

Lys

Tyr

Ser

Asn

85

Thr

Met

sapiens

PDB/1EKUA
2008-09-24

(2)--(264)

19

GIn Asp Pro Tyr Val
1 5

Ala Gly His Ser Asp
20

Leu Lys Asn Trp Lys
35

Ile vVal Ser Phe Tyr

50

Ser lle GIn Lys Ser

65

Lys

val

Glu

Phe

val

70

Lys

Asp

Ala

Lys

val

Glu

Phe

val
70

Glu

Ala

Glu

Lys

55

Glu

Lys

Leu

Glu

Glu

Ala

Glu

Lys

55

Glu

Ala

Asp

Ser

40

Leu

Thr

Lys

Asn

Leu
120

Ala

Asp

Ser

40

Leu

Thr

Glu

Asn

25

Asp

Phe

Ile

Arg

Val

105

Ser

Glu

Asn

25

Asp

Phe

Ile

eolf-seql

Asn

10

Gly

Arg

Lys

Lys

Asp

90

GIn

Pro

Asn

10

Gly

Arg

Lys

Lys

Page 26

Leu

Thr

Lys

Asn

Glu

75

Asp

Arg

Ala

Leu

Thr

Lys

Asn

Glu
75

Lys

Leu

Ile

Phe

60

Asp

Phe

Lys

Ala

Lys

Leu

Ile

Phe

60

Asp

Lys

Phe

Met

45

Lys

Met

Glu

Ala

Lys

Phe

Met

45

Lys

Met

Tyr

Leu

30

GIn

Asp

Asn

Lys

Ile
110

Tyr

Leu

30

GIn

Asp

Asn

Phe

15

Gly

Ser

Asp

Val

Leu

95

His

Phe

15

Ser

Asp

Val

Asn

Ile

GIn

GlIn

Lys

80

Thr

Glu

Asn

Ile

GlIn

GlIn

Lys
80



Phe Phe

Asn Tyr

Leu Ile

Pro Tyr
130

His Ser
145

Asn Trp

Ser Phe

GIn Lys

Asn Ser
210

Ser Val
225

GIn Vval

Arg Ser

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

<220>
<223>

<400>

1

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

<220>

Asn

Ser

GlIn

115

Val

Asp

Lys

Tyr

Ser

195

Asn

Thr

Met

GlIn

20
6
PRT

Ser

val

100

val

Lys

val

Glu

Phe

180

val

Lys

Asp

Ala

Met
260

Asn

85

Thr

Met

Glu

Ala

Glu

165

Lys

Glu

Lys

Leu

Glu

245

Leu

Lys

Asp

Ala

Ala

Asp

150

Ser

Leu

Thr

Lys

Asn

230

Leu

Phe

Lys

Leu

Glu

Glu

135

Asn

Asp

Phe

Arg
215
val

Ser

Arg

Artificial Sequence

artificial

20

21
4
PRT

Pro Leu Gly Leu Ala Gly
5

Artificial Sequence

Lys

Asn

Phe

120

Asn

Gly

Arg

Lys

Lys

200

Asp

GIn

Pro

Arg

Val

105

Ser

Leu

Thr

Lys

Asn

185

Glu

Asp

Arg

Ala

eolf-seql
Asp Asp Phe
90

GIn Arg Lys
Thr Glu Glu

Lys Lys Tyr
140

Leu Phe Leu
155

Ile Met GIn
170

Phe Lys Asp
Asp Met Asn

Phe Glu Lys
220

Lys Ala lle
235

Ala Lys Thr
250

Page 27

Glu

Ala

GIn

125

Phe

Gly

Ser

Asp

Val

205

Leu

Gly

Lys
Ile
110

GIn

Asn

GIn

GIn

190

Lys

Thr

Glu

Lys

Leu

95

Asp

Glu

Ala

Leu

Ile

175

Ser

Phe

Asn

Leu

Arg
255

Thr

Glu

Gly

Gly

Lys

160

val

Phe

Tyr

Ile

240

Lys



<223> artificial
<400> 21

Arg Val Val Arg
1

<210> 22

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> artificial

<300>

eolf-seql

<301> Tsutsumi Y, Onda M, Nagata S, Lee B, Kreitman RJ, Pastan 1.

<302> Site-specific chemical modification with polyethylene glycol of
recombinant immunotoxin anti-Tac(Fv)-PE38 (LMB-2) improves
antitumor activity and reduces animal toxicity and

immunogenicity.

<303> Proc Natl Acad Sci U S A.

<304> 97

<305> 15

<306> 8548-53

<307> 2000-07-18
<308> PMID/10890891
<309> 2000-07-18

<400> 22

Ala Ser Gly Cys Gly Pro Glu
1 5

<210> 23

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> artificial

<400> 23

Ala Ala Cys Ala Ala
1 5

<210> 24

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> artificial

<400> 24
Ser Gly Gly Cys Gly Gly Ser
1 5

<210> 25

<211> 5

<212> PRT

<213> Artificial Sequence
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eolf-seql

<220>
<223> artificial

<400> 25
Ser Gly Cys Gly Ser
1 5

<210> 26

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> artificial

<400> 26
Gly Ser Gly Gly Gly
1 5

<210> 27

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> artificial

<400> 27
Gly Gly Gly Ser
1

<210> 28

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> artificial

<220>

<221> misc_Teature

<222> (1)..QD

<223> Xaa can be any naturally occurring amino acid

<400> 28
Xaa Gly Gly Ser
1

<210> 29

<211> 1034

<212> DNA

<213> Artificial Sequence

<220>
<223> artificial

<400> 29
tgtgatctgc cgcagaccca tagcctgggt agccgtcgta ccctgatgct gctggcacag 60
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atgcgtcgta
gaagaatttg
cagcagattt
ctggataaat
cagggtgttg
aaatattttc
gaagttgttc
ctgcgtagca
gccgtgtggt
gcagcccgaa
gccgtagegg
atgaaaaagg
aagaaaatac
cggatccgat
atggcctgta
ttgtgagcgt
catttctggt
<210>
<211>

<212>
<213>

30

DNA
<220>
<223>

<400> 30
ccgcagcegtg

ccgaatagca
agcggtcata
aaaggctttt
aataccaaaa
ccgattctgc
ctgtatagca
agcgtgacca
ctggtgggtc
tggtgtgtga
cacagatgcg

cgcaggaaga

1040

ttagcctgtt
gtaatcagtt
ttaacctgtt
tttataccga
gtgttaccga
agcgcattac
gtgcagaaat
aagaaccgct
gcgtgttgca
tagcaaaaat
tcatagcttt
cttttattat
caaaaatgat
tctgctgatg
tagcatttat

gaccaatgaa

gggt

artificial

ttgcagcaca
aaaatgaaaa
gctttctgag
attatattta
atgataaaca
tgatgaaaag
tttatcaggg
atgaacatct
cgctgggtct
tctgccgceag
tcgtattagc

atttggtaat

tagctgcctg
tcagaaagcc
tagcaccaaa
actgtatcag
aacaccgctg
cctgtatctg
tatgcgtagc
gggtctggca
gcacatatta
gaaaaagccc
ctgagcaatc
atttatagcc
aaacaaatgg
aaaagcgcac

cagggtggca
catctgattg

Artificial Sequence

tattaccggc
agccctgggt
caatctgcat
tagccagacc
aatggtgcag
cgcacgtaat
tggcattttt
gattgatatg
ggcaggtcgt
acccatagcc
ctgtttagct

cagtttcaga

eolf-seql

aaagatcgtc
gaaaccattc
gatagcagcg
cagctgaatg
atgaaagaag
aaagaaaaaa
tttagcctga
ggtcgtgttg
ccggcacccg
tgggtcgcaa
tgcatctgcg
agacctattt
tgcagtatat
gtaatagctg
tttttgaact

atatggatca

acccgtggtc
cgcaaaatta
ctgcgtaatg
tattttcgct
tatatctata
agctgttgga
gaactgaaag
gatcatgaag
gttgttcgtc
tgggtagccg
gcctgaaaga

aagccgaaac
Page 30

atgattttgg
cggttctgca
cagcatggga
atctggaagc
atagcattct
aatatagccc
gcaccaatct
ttcgtccget
tggtcgtagc
aattaatagc
taatggtgaa
tcgctttcag
ctataaatat
ttggagcaaa
gaaagaaaat

tgaagccagc

gtagcaatac
atagctggga
gtgaactggt
ttcaggaaga
aatataccag
gcaaagatgc
aaaatgatcg
ccagcttttt
cgctgggect
tcgtaccctg
tcgtcatgat

cattccggtt

ttttccgceag
tgaaatgatt
tgaaaccctg
atgtgttatt
ggccgtgegt
gtgtgcatgg
gcaggaaagc
ggcctggetg
aataccctga
tgggaaagca
ctggtgattc
gaagaaatta
accagctatc
gatgcagaat
gatcgcattt
ttttttggtg

cctgagcagc
aagcagccgt
gattcatgaa
aattaaagaa
ctatccggat
agaatatggc
catttttgtg
tggtgcattt
gctggeegtg
atgctgctgg
tttggttttc

ctgcatgaaa

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1034

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



tgattcagca
ccctgctgga
ttattcaggg
tgcgtaaata
catgggaagt
aaagcctgcg
<210>
<211>

<212>
<213>

31

DNA
<220>
<223>

<400> 31
tgtgatctgc

atgcgtcgta
gaagaatttg
cagcagattt
ctggataaat
cagggtgttg
aaatattttc
gaagttgttc
ctgcgtagca
cggaaccgct
tggtcgtagc
aattaatagc
taatggtgaa
tcgctttcag
ctataaatat
ttggagcaaa
gaaagaaaat
tgaagccagc
<210>
<211>

<212>
<213>

32
DNA

<220>
<223>

1054

1057

gatttttaac
taaattttat
tgttggtgtt
ttttcagcgc
tgttcgtgca

tagcaaagaa

artificial

cgcagaccca
ttagcctgtt
gtaatcagtt
ttaacctgtt
tttataccga
gtgttaccga
agcgcattac
gtgcagaaat
aagaaccgct
gggcctggcet
aataccctga
tgggaaagca
ctggtgattc
gaagaaatta
accagctatc
gatgcagaat
gatcgcattt
ttttttggtg

artificial

ctgtttagca
accgaactgt
accgaaacac
attaccctgt

gaaattatgc

Artificial Sequence

tagcctgggt
tagctgcctg
tcagaaagcc
tagcaccaaa
actgtatcag
aacaccgctg
cctgtatctg
tatgcgtagc
gggtctggca
ggccgtgtgg
gcagcccgaa
gccgtagegg
atgaaaaagg
aagaaaatac
cggatccgat
atggcctgta
ttgtgagcgt

catttctggt

Artificial Sequence

eolf-seql

ccaaagatag
atcagcagct
cgctgatgaa
atctgaaaga

gtagctttag

agccgtcgta
aaagatcgtc
gaaaccattc
gatagcagcg
cagctgaatg
atgaaagaag
aaagaaaaaa
tttagcctga
ggtcgtgttg
tgcgtgttge
tagcaaaaat
tcatagcttt
cttttattat
caaaaatgat
tctgctgatg
tagcatttat

gaccaatgaa

gggt

Page 31

cagcgcagca
gaatgatctg
agaagatagc
aaaaaaatat

cctgagcacc

ccctgatgct
atgattttgg
cggttctgca
cagcatggga
atctggaagc
atagcattct
aatatagccc
gcaccaatct
ttcgtgcgtc
agcacatata
gaaaaagccc
ctgagcaatc
atttatagcc
aaacaaatgg
aaaagcgcac

cagggtggca
catctgattg

tgggatgaaa
gaagcatgtg
attctggccg
agcccgtgtg

aatctgcagg

gctggcacag
ttttccgceag
tgaaatgatt
tgaaaccctg
atgtgttatt
ggccgtgegt
gtgtgcatgg
gcaggaaagc
ggctgcggtce
ccggcacccg
tgggtcgcaa
tgcatctgcg
agacctattt
tgcagtatat
gtaatagctg
tttttgaact

atatggatca

780
840
900
960
1020
1040

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

1020
1054



<400> 32
cagcgtgttg

aatagcaaaa
ggtcatagct
ggcttttatt
accaaaaatg
attctgctga
tatagcattt
gtgaccaatg
gtgggtccgce
tgggcctgge
taccctgatg
tcatgatttt
tccggttctg
cgcagcatgg
tgatctggaa
agatagcatt
aaaatatagc
gagcaccaat
<210>
<211>

<212>
<213>

33
899
DNA

<220>
<223>

<400> 33
caggatccgt

gatgttgcag
gatcgcaaaa
aaagatgatc
ttcttcaatt
accgatctga
tctccggeag
ttgcagcaca
aaaatgaaaa
gctttctgag

attatattta

cagcacatat
atgaaaaagc
ttctgagcaa
atatttatag
ataaacaaat
tgaaaagcgc
atcagggtgg
aacatctgat
tgggtctggc
tggcegtgtg
ctgctggcac
ggttttccge
catgaaatga
gatgaaaccc
gcatgtgtta
ctggccgtge
ccgtgtgcat

ctgcaggaaa

artificial

atgttaaaga
ataatggcac
tcatgcagag
agagcattca
ccaataaaaa
atgttcagcg
caccgctggg
tattaccggc
agccctgggt
caatctgcat

tagccagacc

taccggcacc
cctgggtcgce
tctgcatctg
ccagacctat
ggtgcagtat
acgtaatagc
catttttgaa
tgatatggat
aggtcgtgtt
gtgtgtgatc
agatgcgtcg
aggaagaatt
ttcagcagat
tgctggataa
ttcagggtgt
gtaaatattt
gggaagttgt
gcctgcgtag

Artificial Sequence

agccgaaaat
cctgtttctg
ccagatcgtg
gaaaagcgtg
aaaacgcgat
taaagccatt
tctggcaggc
acccgtggtc
cgcaaaatta
ctgcgtaatg

tattttcgct

eolf-seql

cgtggtcgta
aaaattaata
cgtaatggtg
tttcgettte
atctataaat
tgttggagca
ctgaaagaaa
catgaagcca
gttcgtgegt
tgccgcagac
tattagcctg
tggtaatcag
ttttaacctg
attttatacc
tggtgttacc
tcagcgcatt
tcgtgcagaa

Caaagaa

ctgaaaaaat
ggtattctga
agcttttatt
gaaaccatta
gatttcgaaa
catgaactga
cgtgttgttc
gtagcaatac
atagctggga
gtgaactggt

ttcaggaaga
Page 32

gcaataccct
gctgggaaag
aactggtgat
aggaagaaat
ataccagcta
aagatgcaga
atgatcgcat
gcttttttgg
ctggctgcgg
ccatagcctg
tttagctgcc
tttcagaaag
tttagcacca
gaactgtatc
gaaacaccgc
accctgtatc

attatgcgta

attttaatgc
aaaattggaa
tcaaactgtt
aagaagacat
aactgaccaa
ttcaggttat
gtgaacgtgg
cctgagcagc
aagcagccgt
gattcatgaa

aattaaagaa

gagcagcccg
cagccgtagc
tcatgaaaaa
taaagaaaat
tccggatccg
atatggcctg
ttttgtgage
tgcatttctg
ccggaaccgc
gtagccgtcg
tgaaagatcg
ccgaaaccat
aagatagcag
agcagctgaa
tgatgaaaga
tgaaagaaaa

gctttagcct

cggtcattct
agaagaaagc
caaaaatttt
gaacgtaaaa
ttatagcgtg
ggcagaactg
ccgcagcegtg
ccgaatagca
agcggtcata
aaaggctttt

aacaccCcaaaa

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

1020
1057

60
120
180
240
300
360
420
480
540
600
660



atgataaaca aatggtgcag tatatctata

tgatgaaaag cgcacgtaat agctgttgga

tttatcaggg tggcattttt gaactgaaag

atgaacatct gattgatatg gatcatgaag

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

34
857
DNA

<220>
<223>

<400> 34
cgtgaacgtg

accctgagca
gaaagcagcc
gtgattcatg
gaaattaaag
agctatccgg
gcagaatatg
cgcatttttg
gtagccagga
attctgatgt
aaagcgatcg
attttaaaga
taaaattctt
gcgtgaccga
aactgtctcc
<210>
<211>

<212>
<213>

35
928
DNA

<220>
<223>

<400> 35
caggatccgt

gatgttgcag
gatcgtaaaa
aaagatgatc

tttttcaata

artificial

gtccgcagceg
gcccgaatag
gtagcggtca
aaaaaggctt
aaaacaccaa
atccgattct
gcctgtatag
tgagcgtgac
tccgtatgtt
tgcagataat
caaaatcatg
tgatcagagc
caattccaat
tctgaatgtt

ggcagca

artificial

atgttaaaga
ataatggtac
tcatgcagag
agagcattca

gCaaCaaaaa

Artificial Sequence

tgttgcagca
caaaaatgaa
tagctttctg
ttattatatt
aaatgataaa
gctgatgaaa
catttatcag
cggtggtagc
aaagaagccg
ggcaccctgt
cagagccaga
attcagaaaa
aaaaaaaaac

cagcgtaaag

Artificial Sequence

agcagaaaat
actgtttctg
ccagattgtg
gaaaagcgtg

aaaacgtgat

eolf-seql

aatataccag
gcaaagatgc
aaaatgatcg

ccagcttttt

catattaccg
aaagccctgg
agcaatctgc
tatagccaga
caaatggtgc
agcgcacgta
ggtggcattt
ccgctgggtc
aaaatctgaa
ttctgggtat
tcgtgagctt
gcgtggaaac
gcgatgattt

ccattcatga

ctgaaaaaat
ggtattctga
agcttctatt
gaaaccatca

gattttgaaa
Page 33

ctatccggat
agaatatggc
catttttgtg
tggtgcattt

gcacccgtgg
gtcgcaaaat
atctgcgtaa
cctattttcg
agtatatcta
atagctgttg
ttgaactgaa
tggcaggcecg
aaaatatttt
tctgaaaaat
ttatttcaaa
cattaaagaa
cgaaaaactg

actgattcag

attttaatgc
aaaattggaa
ttaaactgtt
aagaagatat

aactgaccaa

ccgattctgc
ctgtatagca
agcgtgacca

ctggtgggt

tcgtagcaat
taatagctgg
tggtgaactg
ctttcaggaa
taaatatacc
gagcaaagat
agaaaatgat
gttgttggtg
aatgccggtc
tggaaagaag
ctgttcaaaa
gacatgaacg
accaattata

gttatggcag

aggtcatagc
agaagaaagc
caaaaatttt
gaacgttaaa

ctatagcgtg

720
780
840
899

60
120
180
240
300
360
420
480
540
600
660
720
780
840
857

60
120
180
240
300



accgatctga
agtccggcag
gcggaggtgg
tagcaatacc
tagctgggaa
tgaactggtt
tcaggaagaa
atataccagc
caaagatgca
aaatgatcgt
gagctttttt
<210>
<211>

<212>
<213>

36
929
DNA

<220>
<223>

<400> 36
cgtggtccge

agcagcccga
agccgtagcg
catgaaaaag
aaagaaaata
ccggatccga
tatggtctgt
tttgttagcg
gcatttctgg
gtagcggagg
ttaatgcagg
attggaaaga
aactgttcaa
aagatatgaa
tgaccaacta

aggttatggc

atgttcagcg
caggtagcgg
tgaacgtggt
ctgagcagcc
agcagccgta
attcatgaaa
attaaagaaa
tatccggatc
gaatatggtc
atttttgtta

ggtgcatttc

artificial

agcgtgttgc
atagcaaaaa
gtcatagctt
gtttttatta
ccaaaaatga
ttctgctgat
atagcattta
ttaccaatga
ttggtggtag
tggtgaacag
tcatagcgat
agaaagcgat
aaattttaaa
cgttaaattt
tagcgtgacc

agaactgagt

taaagcaatt
tggtggtccg
ccgcagcegtg
cgaatagcaa
gcggtcatag
aaggttttta
ataccaaaaa
cgattctgct
tgtatagcat

gcgttaccaa

tggttggt

Artificial Sequence

agcacatatt
tgaaaaagca
tctgagcaat
tatttatagc
taagcagatg
gaaaagcgca
tcagggtggt
acatctgatt
cggtggtggt
gatccgtatg
gttgcagata
cgtaaaatca
gatgatcaga
ttcaatagca
gatctgaatg

ccggcagca

<210>
<211>

37
948

eolf-seql

catgaactga
ctgggtctgg
ttgcagcaca
aaatgaaaaa
ctttctgagc
ttatatttat
tgataagcag
gatgaaaagc
ttatcagggt

tgaacatctg

accggcaccc
ctgggtcgta
ctgcatctgc
cagacctatt
gttcagtaca
cgtaatagct
atttttgaac
gatatggatc
ccgctgggtc
ttaaagaagc
atggtacact
tgcagagcca
gcattcagaa
acaaaaaaaa

ttcagcgtaa

Page 34

ttcaggttat
caggtcgtgt
tattaccgga
gcactgggtc
aatctgcatc
agccagacct
atggttcagt
gcacgtaata
ggtatttttg

attgatatgg

gtggtcgtag
aaattaatag
gtaatggtga
ttcgttttca
tttataaata
gttggagcaa
tgaaagaaaa
atgaagcgag
tggcaggtcg
agaaaatctg
gtttctgggt
gattgtgagc
aagcgtggaa
acgtgatgat

agcaattcat

ggcagaactg
gttcgtggta
cccgtggtcg
gtaaaattaa
tgcgtaatgg
attttcgttt
acatttataa
gctgttggag
aactgaaaga

atcatgaagc

caataccctg
ctgggaaagc
actggttatt
ggaagaaatt
taccagctat
agatgcagaa
tgatcgtatt
cttttttggt
gttgttcgtg
aaaaaatatt
attctgaaaa
ttctatttta
accatcaaag
tttgaaaaac

gaactgattc

360
420
480
540
600
660
720
780
840
900
928

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
929



<212>
<213>

DNA
<220>
<223>

<400> 37
caggatccgt

gatgttgcag
gatcgtaaaa
aaagatgatc
tttttcaata
accgatctga
agtccggcag
ggaacgtgtt
attaccggca
gcactgggtc
aatctgcatc
agccagacct
atggttcagt
gcacgtaata
ggtatttitg
attgatatgg
<210>
<211>

<212>
<213>

38

DNA
<220>
<223>

<400> 38
caggatccgt

gatgttgcag
gaccgcaaaa
aaagacgacc
ttcttcaaca
accgatctga
agtccggcag
agcggttgtg
caagaaaaac

gcacatatta

1014

artificial

atgttaaaga
ataatggtac
tcatgcagag
agagcattca
gcaacaaaaa
atgttcagcg
caggtagcgg
gttcgtggta
cccgtggtcg
gtaaaattaa
tgcgtaatgg
attttcgttt
acatttataa
gctgttggag
aactgaaaga

atcatgaagc

artificial

atgttaaaga
ataatggcac
tcatgcagag
agagcattca
gcaacaaaaa
atgttcagcg
caggtagcgg
gtccggaagg
agcagaatat

ccggcacccg

Artificial Sequence

agcagaaaat
actgtttctg
ccagattgtg
gaaaagcgtg
aaaacgtgat
taaagcaatt
tggcggtccg
gcggaggcegg
tagcaatacc
tagctgggaa
tgaactggtt
tcaggaagaa
atataccagc
caaagatgca
aaatgatcgt
gagctttttt

Artificial Sequence

agccgagaac
cctgtttctg
ccagattgtg
gaaaagcgtg
aaaacgcgac
taaagcaatt
tggtggtccg
tagtggtggt
tagtccgctg
tggtcgtage

eolf-seql

ctgaaaaaat
ggtattctga
agcttctatt
gaaaccatca
gattttgaaa
catgaactga
ctgggtctgg
tgaacgtggt
ctgagcagcc
agcagccgta
attcatgaaa
attaaagaaa
tatccggatc
gaatatggtc
atttttgtta

ggtgcatttc

ctgaaaaaat
ggtattctga
agcttctatt
gaaaccatca
gactttgaga
catgaactga
ctgggtctgg
ggcaccagcg
gttcgtgaac

aataccctga
Page 35

attttaatgc
aaaattggaa
ttaaactgtt
aagaagatat
aactgaccaa
ttcaggttat
caggtgcgtc
ccgcagceggt
cgaatagcaa
gcggtcatag
aaggttttta
ataccaaaaa
cgattctgct
tgtatagcat

gcgttaccaa

tggttggt

attttaatgc
aaaattggaa
tcaaactgtt
aagaagatat
aactgaccaa
ttcaggttat
caggtcgtgt
aagaaaccat
gtggtccgeca

gcagcccgaa

aggtcatagc
agaagaaagc
caaaaatttt
gaacgttaaa
ctatagcgtg
ggcagaactg
gctgcggtcc
tgcagcacat
aaatgaaaaa
ctttctgagc
ttatatttat
tgataagcag
gatgaaaagc
ttatcagggt

tgaacatctg

cggtcattcc
agaggaaagc
caaaaacttc
gaacgtcaaa
ttatagcgtg
ggcagaactg
tgttcgtgca
tagcaccgtt
gcgtgttgca

tagcaaaaat

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
948

60
120
180
240
300
360
420
480
540
600



gaaaaagcac
ctgagcaatc
atctacagcc
aaacaaatgg
aaaagcgcac

cagggtggca
catctgatcg

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

39
951
DNA

<220>

<223> arti

<400> 39
gaacgtggtc

ctgagcagcc
agcagccgta
attcatgaaa
attaaagaaa
tatccggatc
gaatatggtc
atttttgtta
ggtgcatttc
tgcggtcecgg
gcagaaaatc
ctgtttctgg
cagattgtga
aaaagcgtgg
aaacgtgatg
aaagcaattc
<210>
<211>

<212>
<213>

40
1347
DNA

<220>
<223> arti

<400> 40

tgggtcgcaa
tgcatctgcg
agacctattt
tgcagtacat
gtaatagctg
tctttgagct

atatggatca

ficial

cgcagcgtgt
cgaatagcaa
gcggtcatag
aaggttttta
ataccaaaaa
cgattctgct
tgtatagcat
gcgttaccaa
tggttggtgg
aacgtgttgt
tgaaaaaata
gtattctgaa
gcttctattt
aaaccatcaa
attttgaaaa

atgaactgat

ficial

aatcaatagc
taatggtgaa
tcgcttccaa
ctacaaatat
ttggagcaaa
gaaagaaaat

tgaagccagc

Artificial Sequence

tgcagcacat
aaatgaaaaa
ctttctgagc
ttatatttat
tgataagcag
gatgaaaagc
ttatcagggt
tgaacatctg
tagcggtggce
tcgtggtage
ttttaatgca
aaattggaaa
taaactgttc
agaagatatg
actgaccaac

tcaggttatg

Artificial Sequence

eolf-seql

tgggaaagca
ctggtgattc
gaagaaatca
accagctatc
gatgcagaat
gatcgcatct
ttttttggtg

attaccggca
gcactgggtc
aatctgcatc
agccagacct
atggttcagt
gcacgtaata
ggtatttttg

attgatatgg

ggtccgctgg
ggaggcggtc
ggtcatagcg
gaagaaagcg
aaaaatttta
aacgttaaat
tatagcgtga

gcagaactga

gccgtagegg
atgaaaaagg
aagagaacac
cggatccgat
atggtctgta
ttgttagcgt

catttctggt

cccgtggtcg
gtaaaattaa
tgcgtaatgg
attttcgttt
acatttataa
gctgttggag
aactgaaaga
atcatgaagc
gtctggcagg
aggatccgta
atgttgcaga
atcgtaaaat
aagatgatca
ttttcaatag
ccgatctgaa

gtccggcage

tcatagcttt
cttctactat
Caaaaacgac
tctgctgatg
tagcatttat

gaccaacgaa

gggt

tagcaatacc
tagctgggaa
tgaactggtt
tcaggaagaa
atataccagc
caaagatgca
aaatgatcgt
gagctttttt
tgcgtctgge
tgttaaagaa
taatggtaca
catgcagagc
gagcattcag
caacaaaaaa
tgttcagcgt

a

caggatccgt atgttaaaga agccgagaac ctgaaaaaat attttaatgc cggtcattcc

Page 36

660
720
780
840
900
960
1014

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
951

60



gatgttgcag
gatcgcaaaa
aaagatgatc
tttttcaata
accgatctga
agcaccgaag
ttcaacgcag
aactggaaag
aaactgttca
gaagatatga
ctgacgaatt
caggttatgg
ctgtttcgtg
ggtggtggtg
agcaataccc
agctgggaaa
gaactggtga
caagaagaga
tataccagct
aaagatgcag
aatgatcgca
agcttttitg
<210>
<211>

<212>
<213>

41

DNA
<220>
<223>

<400> 41
gaacgtggtc

ctgagcagcc
agcagccgta
attcatgaaa
attaaagaaa
tatccggacc

gaatatggtc

1350

ataatggcac
tcatgcagag
agagcattca
gcaacaaaaa
atgttcagcg
aacagcaaga
gtcatagcga
aagaatcaga
aaaacttcaa
acgtcaaatt
attcagttac
ccgaactgag
gtagcggtgg
aacgtggtcc
tgagcagccc
gcagccgtag
ttcatgaaaa
ttaaagaaaa
atccggaccc
aatatggtct
tctttgttag

gtgcatttct

artificial

cgcagcgtgt
cgaatagcaa
gcggtcatag
aaggctttta
ataccaaaaa
cgattctgct

tgtatagcat

cctgtttctg
ccagattgtg
gaaaagcgtg
aaaacgtgat
taaagcaatt
gggtccttat
cgttgccgat
tcgtaaaatc
agacgaccag
cttcaattca
cgatctgaac
tccggcagca
tggtccgetg
gcagcgtgtt
gaatagcaaa
cggtcatagc
aggcttttat
taccaaaaat
gattctgctg
gtatagcatt

cgtgaccaac

ggtgggt

Artificial Sequence

tgcagcacat
aaatgaaaaa
ctttctgagc
ttatatttat
tgataaacaa
gatgaaaagc

ttatcagggt

eolf-seql

ggtattctga
agcttctatt
gaaaccatca
gattttgaaa
gatgaactga
gtgaaagaag
aacggtacac
atgcaatccc
tcaatccaga
aacaaaaaaa
gtgcaacgca
aaaaccggta
ggtctggcag
gcagcacata
aatgaaaaag
tttctgagca
tatatttata
gataaacaaa
atgaaaagcg
tatcagggtg

gaacatctga

attaccggca
gcactgggtc
aatctgcatc
agccagacct
atggtgcagt
gcacgtaata

ggcatctttg
Page 37

aaaattggaa
ttaaactgtt
aagaagatat
aactgaccaa
ttcaggtgat
cagaaaatct
tgttcctggg
agatcgtgtc
aatcagtgga
aacgcgacga
aagccatcca
aacgtaaacg
gtcgtgttgt
ttaccggcac
cactgggtcg
atctgcatct
gccagaccta
tggtgcagta
cacgtaatag
gcatctttga

tcgatatgga

cccgtggtcg
gcaaaatcaa
tgcgtaatgg
attttcgctt
acatttataa
gctgttggag

agctgaaaga

agaggaaagc
caaaaatttt
gaacgttaaa
ctatagcgtg
ggcagaattt
gaaaaaatac
catcctgaaa
cttctacttc
aacgattaaa
cttcgagaaa
tgagctgatc
tagccagatg
tcgtggttca
ccgtggtcgt
caaaatcaat
gcgtaatggt
ttttcgcecttt
catttataaa
ctgttggagc
gctgaaagaa

tcatgaagcc

tagcaatacc
tagctgggaa
tgaactggtg
tcaagaagag
atataccagc
caaagatgca

aaatgatcgc

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1347

60
120
180
240
300
360
420



atctttgtta
ggtgcatttc
cgtggttcag
tattttaatg
aaaaattgga
tttaaactgt
aaagaagata
aaactgacca
attcaggtga
gcagaaaatc
ctgttcctgg
cagatcgtgt
aaatcagtgg
aaacgcgacg
aaagccatcc
aaacgtaaac
<210>
<211>

<212>
<213>

42

DNA
<220>
<223>

<400> 42
caggatccgt

gatgttgcag
gatcgcaaaa
aaagatgatc
tttttcaata
accgatctga
agcaccgaag
ttcaacgcag
aactggaaag
aaactgttca
gaagatatga
ctgacgaatt

caggttatgg

1368

gcgtgaccaa
tggtgggtgg
gtggtggtga
ccggtcattc
aagaggaaag
tcaaaaattt
tgaacgttaa
actatagcgt
tggcagaatt
tgaaaaaata
gcatcctgaa
ccttctactt
aaacgattaa
acttcgagaa
atgagctgat

gtagccagat

artificial

atgttaaaga
ataatggcac
tcatgcagag
agagcattca
gcaacaaaaa
atgttcagcg
aacagcaaga
gtcatagcga
aagaatcaga
aaaacttcaa
acgtcaaatt
attcagttac

ccgaactgag

cgaacatctg
tagcggtggt
acaggatccg
cgatgttgca
cgatcgcaaa
taaagatgat
atttttcaat
gaccgatctg
tagcaccgaa
cttcaacgca
aaactggaaa
caaactgttc
agaagatatg
actgacgaat
ccaggttatg
gctgtttcgt

Artificial Sequence

agccgagaac
cctgtttctg
ccagattgtg
gaaaagcgtg
aaaacgtgat
taaagcaatt
gggtccttat
cgttgccgat
tcgtaaaatc
agacgaccag
cttcaattca
cgatctgaac

tccggcagca

eolf-seql

atcgatatgg
ggtccgetgg
tatgttaaag
gataatggca
atcatgcaga
cagagcattc
agcaacaaaa
aatgttcagc
gaacagcaag
ggtcatagcg
gaagaatcag
aaaaacttca
aacgtcaaat
tattcagtta

gccgaactga

ctgaaaaaat
ggtattctga
agcttctatt
gaaaccatca
gattttgaaa
gatgaactga
gtgaaagaag
aacggtacac
atgcaatccc
tcaatccaga
aacaaaaaaa
gtgcaacgca

aaaaccggta
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atcatgaagc
gtctggcagg
aagccgagaa
ccctgtttct
gccagattgt
agaaaagcgt
aaaaacgtga
gtaaagcaat
agggtcctta
acgttgccga
atcgtaaaat
aagacgacca
tcttcaattc
ccgatctgaa

gtccggcage

attttaatgc
aaaattggaa
ttaaactgtt
aagaagatat
aactgaccaa
ttcaggtgat
cagaaaatct
tgttcctggg
agatcgtgtc
aatcagtgga
aacgcgacga
aagccatcca

aacgtaaacg

cagctttttt
tcgtgttgtt
cctgaaaaaa
gggtattctg
gagcttctat
ggaaaccatc
tgattttgaa
tgatgaactg
tgtgaaagaa
taacggtaca
catgcaatcc
gtcaatccag
aaacaaaaaa
cgtgcaacgc

aaaaaccggt

cggtcattcc
agaggaaagc
caaaaatttt
gaacgttaaa
ctatagcgtg
ggcagaattt
gaaaaaatac
catcctgaaa
cttctacttc
aacgattaaa
cttcgagaaa
tgagctgatc

tagccagatg

480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1350

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



ctgtttcgtg
gaacgtgttg
attaccggca
gcactgggtc
aatctgcatc
agccagacct
atggtgcagt
gcacgtaata
ggcatctttg
atcgatatgg
<210>
<211>

<212>
<213>

43

DNA
<220>
<223>

<400> 43
gaacgtggtc

ctgagcagcc
agcagccgta
attcatgaaa
attaaagaaa
tatccggacc
gaatatggtc
atctttgtta
ggtgcatttc
tgcggtcecgg
gccgagaacc
ctgtttctgg
cagattgtga
aaaagcgtgg
aaacgtgatg
aaagcaattg
ggtccttatg
gttgccgata

cgtaaaatca

1368

gtagcggtgg
ttcgtggttc
cccgtggteg
gcaaaatcaa
tgcgtaatgg
attttcgctt
acatttataa
gctgttggag
agctgaaaga

atcatgaagc

artificial

cgcagcgtgt
cgaatagcaa
gcggtcatag
aaggctttta
ataccaaaaa
cgattctgct
tgtatagcat
gcgtgaccaa
tggtgggtgg
aacgtgttgt
tgaaaaaata
gtattctgaa
gcttctattt
aaaccatcaa
attttgaaaa
atgaactgat
tgaaagaagc
acggtacact

tgcaatccca

tggtccgetg
aggtggtggt
tagcaatacc
tagctgggaa
tgaactggtg
tcaagaagag
atataccagc
caaagatgca
aaatgatcgc

cagctttttt

Artificial Sequence

tgcagcacat
aaatgaaaaa
ctttctgagc
ttatatttat
tgataaacaa
gatgaaaagc
ttatcagggt
cgaacatctg
tagcggtggt
tcgtggttca
ttttaatgcc
aaattggaaa
taaactgttc
agaagatatg
actgaccaac
tcaggtgatg
agaaaatctg
gttcctgggc
gatcgtgtcc

eolf-seql

ggtctggcag
gaacgtggtc
ctgagcagcc
agcagccgta
attcatgaaa
attaaagaaa
tatccggacc
gaatatggtc
atctttgtta

ggtgcatttc

attaccggca
gcactgggtc
aatctgcatc
agccagacct
atggtgcagt
gcacgtaata
ggcatctttg

atcgatatgg

ggtccgetgg
ggtggtggtc
ggtcattccg
gaggaaagcg
aaaaatttta
aacgttaaat
tatagcgtga
gcagaattta
aaaaaatact
atcctgaaaa

ttctacttca

Page 39

gtgcgtctgg
cgcagcgtgt
cgaatagcaa
gcggtcatag
aaggctttta
ataccaaaaa
cgattctgct
tgtatagcat
gcgtgaccaa

tggtgggt

cccgtggtcg
gcaaaatcaa
tgcgtaatgg
attttcgctt
acatttataa
gctgttggag
agctgaaaga
atcatgaagc
gtctggcagg
aggatccgta
atgttgcaga
atcgcaaaat
aagatgatca
ttttcaatag
ccgatctgaa
gcaccgaaga
tcaacgcagg
actggaaaga

aactgttcaa

ctgcggtccg
tgcagcacat
aaatgaaaaa
ctttctgagc
ttatatttat
tgataaacaa
gatgaaaagc
ttatcagggt

cgaacatctg

tagcaatacc
tagctgggaa
tgaactggtg
tcaagaagag
atataccagc
caaagatgca
aaatgatcgc
cagctttttt
tgcgtctgge
tgttaaagaa
taatggcacc
catgcagagc
gagcattcag
caacaaaaaa
tgttcagcgt
acagcaagag
tcatagcgac
agaatcagat

aaacttcaaa

840

900

960
1020
1080
1140
1200
1260
1320
1368

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

1020
1080
1140



eolf-seql

gacgaccagt caatccagaa atcagtggaa acgattaaag aagatatgaa cgtcaaattc 1200
ttcaattcaa acaaaaaaaa acgcgacgac ttcgagaaac tgacgaatta ttcagttacc 1260
gatctgaacg tgcaacgcaa agccatccat gagctgatcc aggttatggc cgaactgagt 1320
ccggcagcaa aaaccggtaa acgtaaacgt agccagatgc tgtttcgt 1368
<210> 44
<211> 538
<212> PRT

<213> Artificial Sequence

<220>
<223> none

<400> 44
Cys Asp Leu Pro GIn Thr His Ser Leu Gly Ser Arg Arg Thr Leu Met
1

Leu Leu Ala GIn Met Arg Arg lle Ser Leu Phe Ser Cys Leu Lys Asp
20 25 30

Arg His Asp Phe Gly Phe Pro GIn Glu Glu Phe Gly Asn GIn Phe GIn
35 40 45

Lys Ala Glu Thr 1le Pro Val Leu His Glu Met 1le GIn GIn Ile Phe
50 55 60

Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Thr Leu
65 70 75 80

Leu Asp Lys Phe Tyr Thr Glu Leu Tyr GIn GIn Leu Asn Asp Leu Glu
85 90 95

Ala Cys Val Ile GIn Gly Vval Gly Vval Thr Glu Thr Pro Leu Met Lys
100 105 110

Glu Asp Ser lle Leu Ala Val Arg Lys Tyr Phe GIn Arg Ile Thr Leu
115 120 125

Tyr Leu Lys Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Vval Arg
130 135 140

Ala Glu lle Met Arg Ser Phe Ser Leu Ser Thr Asn Leu GIn Glu Ser
145 150 155 160

Leu Arg Ser Lys Glu Gly Gly Gly Gly Ser Pro Leu Gly Leu Ala Gly
165 170 175

Arg Val Val Arg Ser Gly Gly Gly Gly Ser Glu Lys Ser Arg Leu Ser
180 185 190

Page 40



Glu

Val

Thr

225

Met

Leu

Thr

Ile

Phe

305

Lys

Leu

Leu

Pro

Gly

385

Glu

Gly

Ile

Phe

GIn

Val

210

Ile

Leu

Asp

Glu

GIn

290

GIn

Leu

Thr

Gly

Leu

370

Thr

Lys

His

His

GIn
450

Leu

195

Glu

Arg

Pro

Asn

Asp

275

GlIn

Asn

Cys

Arg

Leu

355

Gly

Arg

Ala

Ser

Glu

435

Glu

Asn

Trp

GlIn

Thr

Leu

260

Trp

Gly

Ser

Arg

340

Ala

Leu

Gly

Leu

Phe

420

Lys

Glu

Thr

Ala

Phe

Glu

245

GIn

Ala

Met

Phe

Phe

325

Ser

Gly

Ala

Arg

Gly

405

Leu

Gly

Ile

Ser

Cys

Tyr

230

Thr

GIn

Ala

Glu

Glu

310

Leu

Gly

Arg

Gly

Ser

390

Arg

Ser

Phe

Lys

Leu

Pro

215

Phe

val

Tyr

Ser

His

295

Glu

Ser

Leu

val

Arg

375

Asn

Lys

Asn

Tyr

Glu
455

Ser

200

Ser

Arg

Gly

Leu

Ser

280

Leu

GIn

Ile

Ser

val

360

val

Thr

Ile

Leu

Tyr

440

Asn

Phe

Tyr

Val

Val

Glu

265

Asp

Val

Pro

Arg

His

345

Arg

Val

Leu

Asn

His

425

Ile

Thr

eolf-seql
Ser Arg Met lle

Lys Lys

Ala Leu
235

Gly GIn
250

Thr Tyr

Lys Thr

Pro Ile

Phe Gly

315

Arg Met
330

Thr GIn
Ala Ser
Arg Val
Ser Ser

395

Ser Trp
410
Leu Arg

Tyr Ser

Lys Asn
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Glu

220

Ile

Ile

Phe

Ser

Thr

300

Phe

GIn

Pro

Gly

Ala

380

Pro

Glu

Asn

GIn

Asp
460

205

Lys

Ser

Val

Lys

Phe

285

Glu

Asp

Ala

Leu

Cys

365

Ala

Asn

Ser

Gly

Thr

445

Lys

Glu

Leu

Asp

Cys

Asp

270

Leu

Ala

Leu

Asp

350

Gly

His

Ser

Ser

Glu

430

Tyr

GIn

Ala

Tyr

Glu

Ala

255

Leu

Asn

Lys

Arg

Leu

335

Cys

Pro

Ile

Lys

Arg

415

Leu

Phe

Met

Arg

Leu

Lys

240

Glu

Leu

Phe

GIn

Asp

320

Met

Pro

Glu

Thr

Asn

400

Ser

val

Arg

val



GIn Tyr
465

Lys Ser
Tyr Ser
Ile Phe

Ala Ser
530

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

<220>
<223>

<400>
Ser Asp
1

Leu Leu
Arg His

GIn Lys
50

Phe Asn
65

Leu Leu
Glu Ala
Asn Val
Leu Tyr

130

Arg Ala
145

Ile

Ala

Val
515

Phe

45
384
PRT

Tyr

Arg

Tyr

500

Ser

Phe

Lys

Asn

485

GIn

val

Gly

Tyr

470

Ser

Gly

Thr

Ala

Thr

Cys

Gly

Asn

Phe
535

Artificial Sequence

none
45
Leu

Ala

Asp

35

Ala

Leu

Glu

Cys

Asp

115

Leu

Glu

Pro

GlIn

20

Phe

GlIn

Phe

Lys

val

100

Ser

Thr

Ile

GIn

Met

Gly

Ala

Ser

Phe

85

Ile

Ile

Glu

Met

Thr

Arg

Phe

Ile

Thr

70

Tyr

GIn

Leu

Lys

Arg
150

Arg

Pro

Ser

55

Lys

Thr

Glu

Ala

Lys

135

Ser

Ser

Trp

Ile

Glu

520

Leu

Ser

Ile

GIn

40

val

Asp

Glu

val

val

120

Tyr

Phe

Ser
Phe

505

Val

Leu

Ser

25

Glu

Leu

Ser

Leu

Gly

105

Lys

Ser

Ser

eolf-seql
Tyr Pro Asp Pro

Lys
490
Glu

Leu

Gly

Gly
10

Pro

Glu

Ser

Tyr

90

Val

Lys

Pro

475

Asp Ala

Leu Lys

Ile Asp

Asn Arg

Phe Ser

Phe Asp

Glu Met
60

Ala Ala
75

GIn GIn

Glu Glu

Tyr Phe

Cys Ala

140

Ser Thr
155
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Ile

Glu

Glu

Met
525

Arg

Cys

Gly

45

Ile

Trp

Leu

Thr

GIn

125

Trp

Asn

Leu

Tyr

Asn

510

Asp

Ala

Leu

30

Asn

GIn

Asp

Asn

Pro

110

Arg

Glu

Leu

Leu
Gly
495

Asp

His

Leu

15

Lys

GlIn

GlIn

Glu

Asp

95

Leu

Ile

Val

GlIn

Met
480
Leu

Arg

Glu

Asp

Phe

Thr

Ser

80

Leu

Met

Thr

val

Glu
160



Arg

Arg

Gly

Lys

Val

225

Ser

Trp

Arg

Ser

Asn

305

Asp

Asp

Leu

Leu

Val

Arg

GIn

210

Ala

Pro

Glu

Asn

GIn

290

Asp

Pro

Ala

Lys

Asp
370

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

<220>
<223>

<400>

Arg

Val

Val

195

GlIn

Ala

Asn

Ser

Gly

275

Thr

Lys

Glu

Glu
355

Met

46
351
PRT

Arg
Arg
180

val

Asn

Ser

Ser

260

Glu

Tyr

GlIn

Leu

Tyr

340

Asn

Asp

Lys

165

Ala

Arg

Ile

Ile

Lys

245

Arg

Leu

Phe

Met

Leu

325

Asp

His

Glu

Ser

Thr

Ser

Thr

230

Asn

Ser

val

Arg

val

310

Met

Leu

Arg

Glu

Gly

Gly

Ser

Pro

215

Gly

Glu

Gly

Phe
295
GIn

Lys

Tyr

Ala
375

Artificial Sequence

none

46

Gly

Cys

Glu

200

Leu

Thr

Lys

His

280

GIn

Tyr

Ser

Ser

Phe

360

Ser

Ser

Gly

185

Glu

Val

Arg

Ala

Ser

265

Glu

Glu

Ile

Ala

Ile

345

Val

Phe

eolf-seql

Gly Pro Leu

170

Pro

Thr

Arg

Gly

Leu

250

Phe

Lys

Glu

Tyr

Arg

330

Tyr

Ser

Phe
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Glu

Ile

Glu

Arg

235

Gly

Leu

Gly

Ile

Lys

315

Asn

GIn

Val

Gly

Pro

Ser

Arg

220

Ser

Arg

Ser

Phe

Lys

300

Tyr

Ser

Gly

Thr

Ala
380

Gly

Leu

Thr

205

Gly

Asn

Lys

Asn

Tyr

285

Glu

Thr

Cys

Gly

Asn

365

Phe

Leu

Gly

190

Val

Pro

Thr

Ile

Leu

270

Tyr

Asn

Ser

Trp

Ile

350

Glu

Leu

Ala

175

Leu

GlIn

GIn

Leu

Asn
255

Thr

Tyr

Ser

335

Phe

Val

Gly

Glu

Arg

Ser

240

Ser

Leu

Tyr

Lys

Pro

320

Lys

Glu

Leu

Gly



Cys
1
Leu
Arg
Lys
Asn
65
Leu
Ala
Glu
Tyr
Ala
145
Leu
Arg
Glu
Val
Thr
225

Met

Leu

Asp

Leu

His

Ala

50

Leu

Asp

Cys

Asp

Leu

130

Glu

Arg

Val

GIn

Val

210

Ile

Leu

Asp

Leu

Ala

Asp

35

Glu

Phe

Lys

Val

Ser

115

Lys

Ser

Val

Leu

195

Glu

Arg

Pro

Asn

Pro

GlIn

20

Phe

Thr

Ser

Phe

Ile

100

Glu

Met

Lys

Arg

180

Asn

Trp

GlIn

Thr

Leu
260

GIn

Met

Gly

Ile

Thr

Tyr

85

GIn

Leu

Lys

Arg

Glu

165

Ser

Thr

Ala

Phe

Glu

245

GIn

Thr

Arg

Phe

Pro

Lys

70

Thr

Gly

Ala

Lys

Ser

150

Gly

Gly

Ser

Cys

Tyr

230

Thr

GIn

Arg

Pro

val

55

Asp

Glu

val

val

Tyr

135

Phe

Gly

Gly

Leu

Pro

215

Phe

val

Tyr

Ser

Ile

GIn

40

Leu

Ser

Leu

Gly

Arg

120

Ser

Ser

Gly

Gly

Ser

200

Ser

Arg

Gly

Leu

Leu
Ser

25

Glu

Ser

Tyr

Val

105

Lys

Pro

Leu

Gly

Gly

185

Phe

Tyr

Val

Val

Glu
265

eolf-seql

Gly Ser
10

Leu Phe
Glu Phe
Glu Met

Ala Ala
75

GIn GIn
90

Thr Glu
Tyr Phe
Cys Ala

Ser Thr
155

Ser Pro
170

Ser Glu
Ser Arg
Lys Lys
Ala Leu

235

Gly GIn
250

Thr Tyr

Page 44

Arg

Ser

Gly

Ile

60

Trp

Leu

Thr

GIn

Trp

140

Asn

Leu

Lys

Met

Glu

220

Ile

Ile

Phe

Arg

Cys

Asn

45

GIn

Asp

Asn

Pro

Arg

125

Glu

Leu

Gly

Ser

Ile

205

Lys

Ser

Val

Lys

Thr

Leu

30

GIn

GIn

Glu

Asp

Leu

110

Ile

Val

GIn

Leu

Arg

190

Glu

Leu

Asp

Cys

Asp
270

Leu

15

Lys

Phe

Ile

Thr

Leu

95

Met

Thr

Val

Glu

Ala

175

Leu

Ala

Tyr

Glu

Ala

255

Leu

Met

Asp

GlIn

Phe

Leu

80

Glu

Lys

Leu

Arg

Ser

160

Gly

Ser

Arg

Leu

Lys

240

Glu

Leu



eolf-seql
Thr Glu Asp Trp Ala Ala Ser Ser Asp Lys Thr Ser Phe Leu Asn Phe
275 280 285

Ile GIn GIn Ile Met Glu His Leu Val Pro Ile Thr Glu Ala Lys GIn
290 295 300

Phe GIn Asn Gly Phe Glu Glu GIn Pro Phe Gly Phe Asp His Arg Asp
305 310 315 320

Lys Leu Cys Ser Phe Leu Ser Ile Arg Arg Met GIn Ala Leu Leu Met
325 330 335

Leu Thr Arg Arg Ser Gly Leu Ser His Thr GIn Pro Leu Asp Cys
340 345 350

<210> 47

<211> 166

<212> PRT

<213> Artificial Sequence

<220>
<223> none

<400> 47
Ser Asp Leu Pro GIn Thr His Ser Leu Gly Asn Arg Arg Ala Leu lle
1

Leu Leu Ala GIn Met Arg Arg lle Ser Pro Phe Ser Cys Leu Lys Asp
20 25 30

Arg His Asp Phe Gly Phe Pro GIn Glu Glu Phe Asp Gly Asn GIn Phe
35 40 45

GIn Lys Ala GIn Ala lle Ser Val Leu His Glu Met 1le GIn GIn Thr
50 55 60

Phe Asn Leu Phe Ser Thr Lys Asp Ser Ser Ala Ala Trp Asp Glu Ser
65 70 75 80

Leu Leu Glu Lys Phe Tyr Thr Glu Leu Tyr GIn GIn Leu Asn Asp Leu
85 90 95

Glu Ala Cys Vval Ile GIn Glu Vval Gly Vval Glu Glu Thr Pro Leu Met
100 105 110

Asn Val Asp Ser lle Leu Ala Val Lys Lys Tyr Phe GIn Arg lle Thr
115 120 125

Leu Tyr Leu Thr Glu Lys Lys Tyr Ser Pro Cys Ala Trp Glu Val Vval
130 135 140

Arg Ala Glu Ile Met Arg Ser Phe Ser lle Ser Thr Asn Leu GIn Glu
145 150 155 160
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Arg Leu Arg Arg Lys Glu

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

48

DNA
<220>
<223>

<400> 48
tgtgatttac

atgagaagaa
gaagaatttg
caacaaatat
ttagataagt
caaggagtgg
aagtattttc
gaagtggtga
ttaagatcaa
tcaggaggag
ttttcaagaa
aagttatatt
atgttaccaa
caacaatatt
gataagacat
gaagcaaagc
aagttatgtt
tcaggattat
agagcatcag
gcacatataa
gaaaaggcat
ttatcaaatt
atatattcac
aagcaaatgg
aagtcagcaa
caaggaggaa

catttaatag

1614

none

165

cacaaacaca
tatcattatt
gaaatcaatt
ttaatttatt
tttatacaga
gagtgacaga
aaagaataac
gagcagaaat
aggaaggagg
gaggatcaga
tgatagaagc
taacaataag
cagaaacagt
tagaaacata
catttttaaa
aatttcaaaa
catttttatc
cacatacaca
gatgtggacc
caggaacaag
taggaagaaa
tacatttaag
aaacatattt
tgcaatatat
gaaattcatg
tatttgaatt

atatggatca

Artificial Sequence

ttcattagga
ttcatgttta
tcaaaaggca
ttcaacaaag
attatatcaa
aacaccatta
attatattta
aatgagatca
aggaggatca
aaagtcaaga
aagagtggtg
acaattttat
gggagtggga
ttttaaggat
ttttatacaa
tggatttgaa
aataagaaga
accattagat
agaaccatta
aggaagatca
gataaattca
aaatggagaa
tagatttcaa
atataagtat
ttggtcaaag
aaaggaaaat

tgaagcatca

eolf-seql

tcaagaagaa
aaggatagac
gaaacaatac
gattcatcag
caattaaatg
atgaaggaag
aaggaaaaga
ttttcattat
ccattaggat
ttatcagaac
gaatgggcat
tttagagtgg
caaatagtgt
ttattaacag
caaataatgg
gaacaaccat
atgcaagcat
tgtccattag
ggattagcag
aatacattat
tgggaatcat
ttagtgatac
gaagaaataa
acatcatatc
gatgcagaat
gatagaatat

ttttttggag
Page 46

cattaatgtt
atgattttgg
cagtgttaca
cagcatggga
atttagaagc
attcaatatt
agtattcacc
caacaaattt
tagcaggaag
aattaaatac
gtccatcata
cattaatatc
gtgcagaatt
aagattgggc
aacatttagt
ttggatttga
tattaatgtt
gattagcagg
gaagagtggt
catcaccaaa
caagatcagg
atgaaaaggg
aggaaaatac
cagatccaat
atggattata
ttgtgtcagt

catttttagt

attagcacaa
atttccacaa
tgaaatgata
tgaaacatta
atgtgtgata
agcagtgaga
atgtgcatgg
acaagaatca
agtggtgaga
atcattatca
taagaaggaa
agatgaaaag
agataattta
agcatcatca
gccaataaca
tcatagagat
aacaagaaga
aagagtggtg
gagagtggca
ttcaaagaat
acattcattt
attttattat
aaagaatgat
attattaatg
ttcaatatat

gacaaatgaa

ggga

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
1614



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

49
1152
DNA

<220>

<223> none

<400> 49
tcagatttac

atgagaagaa
gaagaatttg
atacaacaaa
ttattagaaa
atacaagaag
aagaagtatt
tgggaagtgg
agattaagaa
gcatcaggat
gaaacaatat
ggaccacaaa
tcaccaaatt
agatcaggac
gaaaagggat
gaaaatacaa
gatccaatat
ggattatatt
gtgtcagtga
tttttagtgg
<210> 50

<211> 4

<212> PRT
<213>

<220>

<223> none

<400> 50

Gly Gly Ser
1

cacaaacaca
tatcaccatt
atggaaatca
catttaattt
agttttatac
tgggagtgga
ttcaaagaat
tgagagcaga
gaaaggaagg
gtggaccaga
caacagtgca
gagtggcagc
caaagaatga
attcattttt
tttattatat
agaatgataa
tattaatgaa
caatatatca

caaatgaaca

ga

Gly

Artificial Sequence

ttcattagga
ttcatgttta
atttcaaaag
attttcaaca
agaattatat
agaaacacca
aacattatat
aataatgaga
aggatcagga
accattagga
agaaaagcaa
acatataaca
aaaggcatta
atcaaattta
atattcacaa
gcaaatggtg
gtcagcaaga
aggaggaata

tttaatagat

Artificial Sequence

eolf-seql

aatagaagag
aaggatagac
gcacaagcaa
aaggattcat
caacaattaa
ttaatgaatg
ttaacagaaa
tcattttcaa
ccattaggat
ttagcaggaa
caaaatatat
ggaacaagag
ggaagaaaga
catttaagaa
acatatttta
caatatatat
aattcatgtt
tttgaattaa

atggatcatg
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cattaatatt
atgattttgg
tatcagtgtt
cagcagcatg
atgatttaga
tggattcaat
agaagtattc
tatcaacaaa
tagcaggaag
gagtggtgag
caccattagt
gaagatcaaa
taaattcatg
atggagaatt
gatttcaaga
ataagtatac
ggtcaaagga
aggaaaatga

aagcatcatt

attagcacaa
atttccacaa
acatgaaatg
ggatgaatca
agcatgtgtg
attagcagtg
accatgtgca
tttacaagaa
agtggtgaga
aacatcagaa
gagagaaaga
tacattatca
ggaatcatca
agtgatacat
agaaataaag
atcatatcca
tgcagaatat
tagaatattt

ttttggagca

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

1020
1080
1140
1152



