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SEQUENCE LISTING

NEUROMUSCULAR DISEASES

AFR

51

PatentIn version 3.5

186
PRT

mouse

1

Ser Val Gly Asp

1

Glu

His

Trp

Val

65

Val

Arg

Ala

Asp

Tyr

Phe

Ile

50

Asp

Leu

Ala

Pro

Gly

Leu

Glu

35

Gly

Gly

Arg

His

Val

115

Ala

Asn

20

Leu

Lys

His

Ser

Arg

100

Thr

Leu

Leu

Ala

Ser

Val

Leu

Thr

85

Glu

Gly

Trp

Glu

Val

Leu

Gly

Gln

70

Val

His

Ser

Leu

Thr

Thr

Arg

Glu

55

Leu

Lys

Arg

Ser

Gly

Leu

Glu

Thr

40

Arg

Ser

Val

Glu

Pro

120

Gly

Ala

Ser

25

Glu

Ala

Tyr

Asn

Gly

105

Leu

Leu

Phe

10

Glu

Ala

Asp

Asp

Thr

90

Ser

Gly

Gln

Asp

Lys

Thr

Tyr

Leu

75

Asn

Leu

Ala

Lys

Gly

Ala

Gln

Met

60

Arg

Gln

Thr

Leu

Arg

Leu

Gly

45

Ala

Ser

Trp

Val

Gln

125

Pro

Thr

Gln

30

Leu

Leu

Gln

Leu

Gly

110

Leu

Val

Tyr

15

Ser

Val

Ala

Pro

Arg

95

Asn

Asp

Gly

Ile

Asn

Leu

Ile

Val

80

Val

Glu

Thr

Gln



130 135 140

Ala Leu Pro Lys Ala Tyr Gly Thr Gly Phe Val Gly Cys Leu Arg Asp
145 150 155 160

Val Vval Val Gly His Arg Gln Leu His Leu Leu Glu Asp Ala Val Thr
165 170 175

Lys Pro Glu Leu Arg Pro Cys Pro Thr Leu
180 185

<210> 2
<211> 8
<212> PRT
<213> mouse

<400> 2

Glu Leu Thr Asn Glu Ile Pro Ala
1 5

<2106> 3
<211> 11
<212> PRT
<213> mouse

<400> 3
Pro Glu Thr Leu Asp Ser Arg Ala Leu Phe Ser

1 5 10

<210> 4
<211> 19
<212> PRT
<213> mouse

<400> 4
Glu Leu Thr Asn Glu Ile Pro Ala Pro Glu Thr Leu Asp Ser Arg Ala
1 5 10 15

Leu Phe Ser

<210> 5
<211> 194



<212> PRT
<213> mouse

<400> 5
Ser Val Gly Asp Leu Glu Thr Leu Ala Phe Asp Gly Arg Thr Tyr Ile
1 5 10 15

Glu Tyr Leu Asn Ala Val Thr Glu Ser Glu Leu Thr Asn Glu Ile Pro
20 25 30

Ala Glu Lys Ala Leu Gln Ser Asn His Phe Glu Leu Ser Leu Arg Thr
35 40 45

Glu Ala Thr Gln Gly Leu Val Leu Trp Ile Gly Lys Val Gly Glu Arg
50 55 60

Ala Asp Tyr Met Ala Leu Ala Ile Val Asp Gly His Leu Gln Leu Ser
65 70 75 80

Tyr Asp Leu Gly Ser Gln Pro Val Val Leu Arg Ser Thr Val Lys Val
85 90 95

Asn Thr Asn Arg Trp Leu Arg Val Arg Ala His Arg Glu His Arg Glu
100 105 110

Gly Ser Leu Gln Val Gly Asn Glu Ala Pro Val Thr Gly Ser Ser Pro
115 120 125

Leu Gly Ala Thr Gln Leu Asp Thr Asp Gly Ala Leu Trp Leu Gly Gly
130 135 140

Leu Gln Lys Leu Pro Val Gly Gln Ala Leu Pro Lys Ala Tyr Gly Thr
145 150 155 160

Gly Phe Val Gly Cys Leu Arg Asp Val Val Val Gly His Arg Gln Leu
165 170 175

His Leu Leu Glu Asp Ala Val Thr Lys Pro Glu Leu Arg Pro Cys Pro
180 185 190

Thr Leu



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

<400>

1
P

human

6

86
RT

Ser Ala Gly Asp

1

Glu

His

Trp

Val

65

Val

Val

Ala

Asp

Ala

145

Val

Tyr

Phe

Ser

50

Asp

Leu

Ala

Pro

Gly

130

Leu

Val

Leu

Glu

35

Gly

Gly

Arg

His

Val

115

Ala

Pro

Val

Asn

20

Leu

Lys

His

Ser

Arg

100

Thr

Leu

Lys

Gly

Val

Ala

Ser

Ala

Leu

Thr

85

Glu

Gly

Trp

Ala

Arg
165

Asp

Val

Leu

Thr

Gln

70

Val

Gln

Ser

Leu

Tyr

150

His

Thr

Thr

Arg

Glu

55

Leu

Pro

Arg

Ser

Gly

135

Gly

Pro

Leu

Glu

Thr

40

Arg

Ser

Val

Glu

Pro

120

Gly

Thr

Leu

Ala

Ser

25

Glu

Ala

Tyr

Asn

Gly

105

Leu

Leu

Gly

His

Phe

10

Glu

Ala

Asp

Asn

Thr

90

Ser

Gly

Pro

Phe

Leu
170

Asp

Lys

Thr

Tyr

Leu

75

Asn

Leu

Ala

Glu

Val

155

Leu

Gly

Ala

Gln

Val

60

Gly

Arg

Gln

Thr

Leu

140

Gly

Glu

Arg

Leu

Gly

45

Ala

Ser

Trp

Val

Gln

125

Pro

Cys

Asp

Thr

Gln

30

Leu

Leu

Gln

Leu

Gly

110

Leu

Val

Leu

Ala

Phe

15

Ser

Val

Ala

Pro

Arg

95

Asn

Asp

Gly

Arg

Val
175

Val

Asn

Leu

Ile

Val

80

Val

Glu

Thr

Pro

Asp

160

Thr



Lys Pro Glu Leu Arg Pro Cys Pro Thr Pro
180 185

216> 7
<211> 8
<212> PRT
<213> human

<400> 7

Glu Leu Ala Asn Glu Ile Pro Val
1 5

210> 8
<211> 11
<212> PRT
<213> human

<400> 8

Pro Glu Thr Leu Asp Ser Gly Ala Leu His Ser
1 5 10

<216> 9
<211> 19
<212> PRT
<213> human

<400> 9
Glu Leu Ala Asn Glu Ile Pro Val Pro Glu Thr Leu Asp Ser Gly Ala

1 5 10 15

Leu His Ser

210> 10
<211> 194
<212> PRT
<213> human

<400> 10
Ser Ala Gly Asp Val Asp Thr Leu Ala Phe Asp Gly Arg Thr Phe Val
1 5 10 15

Glu Tyr Leu Asn Ala Val Thr Glu Ser Glu Leu Ala Asn Glu Ile Pro
20 25 30



Val

Glu

Ala

65

Tyr

Asn

Gly

Leu

Leu

145

Gly

His

Thr

Glu

Ala

50

Asp

Asn

Thr

Ser

Gly

130

Pro

Phe

Leu

Pro

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

<400>

Lys

35

Thr

Tyr

Leu

Asn

Leu

115

Ala

Glu

Val

Leu

11
115
PRT
mouse

11

Ala

Gln

Val

Gly

Arg

100

Gln

Thr

Leu

Gly

Glu
180

Leu

Gly

Ala

Ser

85

Trp

Val

Gln

Pro

Cys

165

Asp

Gln

Leu

Leu

70

Gln

Leu

Gly

Leu

Val

150

Leu

Ala

Ser

Val

55

Ala

Pro

Arg

Asn

Asp

135

Gly

Arg

Val

Asn

40

Leu

Ile

Val

Val

Glu

120

Thr

Pro

Asp

Thr

His

Trp

Val

Val

Val

105

Ala

Asp

Ala

Val

Lys
185

Phe

Ser

Asp

Leu

90

Ala

Pro

Gly

Leu

Val

170

Pro

Glu

Gly

Gly

75

Arg

His

Val

Ala

Pro

155

Val

Glu

Leu

Lys

60

His

Ser

Arg

Thr

Leu

140

Lys

Gly

Leu

Ser

45

Ala

Leu

Thr

Glu

Gly

125

Trp

Ala

Arg

Arg

Leu

Thr

Gln

Val

Gln

110

Ser

Leu

Tyr

His

Pro
190

Arg

Glu

Leu

Pro

95

Ser

Gly

Gly

Pro

175

Cys

Thr

Arg

Ser

80

Val

Glu

Pro

Gly

Thr

160

Leu

Pro

Glu Ala Glu Thr Arg Glu Cys Ile Tyr Tyr Asn Ala Asn Trp Glu Leu



Glu

Lys

Glu

Arg

65

Cys

Pro

Leu

Arg

Arg

Leu

50

Gln

Cys

Gly

Leu

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

<400>

Thr

Leu
35

Val

Glu

Glu

Gly

Thr

115

12
115
PRT

human

12

Asn

20

His

Lys

Cys

Gly

Pro
100

Glu Ala Glu Thr

1

Glu Arg Thr Asn

20

Lys Arg Leu His

35

Glu Leu Val Lys

50

Gln

Cys

Lys

Val

Asn

85

Glu

Arg

Gln

Cys

Lys

Ser

Tyr

Gly

Ala

70

Phe

Val

Glu

Ser

Tyr

Gly

Gly

Ala

Cys

55

Thr

Cys

Thr

Cys

Gly

Ala

Cys
55

Leu

Ser

40

Trp

Glu

Asn

Tyr

Ile

Leu

Ser

40

Trp

Glu

25

Trp

Leu

Glu

Glu

Glu
105

Tyr

Glu

25

Trp

Leu

10

Arg

Arg

Asp

Asn

Arg

90

Pro

Tyr

10

Arg

Arg

Asp

Cys

Asn

Asp

Pro

75

Phe

Pro

Asn

Cys

Asn

Asp

Glu

Ser

Phe

60

Gln

Thr

Pro

Ala

Glu

Ser

Phe
60

Gly

Ser

45

Asn

Val

His

Thr

Asn

Gly

Ser

45

Asn

Glu

30

Gly

Cys

Tyr

Leu

Ala
110

Trp

Glu

30

Gly

Cys

15

Gln

Thr

Tyr

Phe

Pro

95

Pro

Glu

15

Gln

Thr

Tyr

Asp

Ile

Asp

Cys

80

Glu

Thr

Leu

Asp

Ile

Asp



Arg Gln Glu Cys Val Ala Thr Glu Glu Asn Pro Gln Val Tyr Phe Cys

65

70

75

80

Cys Cys Glu Gly Asn Phe Cys Asn Glu Arg Phe Thr His Leu Pro Glu

85

90

95

Ala Gly Gly Pro Glu Val Thr Tyr Glu Pro Pro Pro Thr Ala Pro Thr

100

Leu Leu Thr
115

<210> 13
<211> 15
<212> PRT

<213> recombinant

<400> 13

105

110

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

1

210> 14
<211> 227
<212> PRT
<213> human

<400> 14
Asp Lys Thr His
1

Gly Pro Ser Val
20

Ile Ser Arg Thr
35

Glu Asp Pro Glu
50

His Asn Ala Lys
65

5

Thr Cys

Phe Leu

Pro Glu

Val Lys

Thr Lys
70

Pro

Phe

Val

Phe

55

Pro

Pro

Pro

Thr

40

Asn

Arg

10

Cys Pro Ala
10

Pro Lys Pro
25

Cys Val val

Trp Tyr Val

Glu Glu Gln
75

Pro

Lys

Val

Asp

60

Tyr

Glu Leu

Asp Thr
30

Asp Val
45

Gly val

Asn Ser

15

Leu

15

Leu

Ser

Glu

Thr

Gly

Met

His

Val

Tyr
80



Arg

Lys

Glu

Tyr

Leu

145

Trp

Val

Asp

His

Pro
225

Val

Glu

Lys

Thr

130

Thr

Glu

Leu

Lys

Glu

210

Gly

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

<400>

Val

Tyr

Thr

115

Leu

Cys

Ser

Asp

Ser

195

Ala

Lys

15
435
PRT

Ser

Lys

100

Ile

Pro

Leu

Asn

Ser

180

Arg

Leu

Val

85

Cys

Ser

Pro

Val

Gly

165

Asp

Trp

His

recombinant

15

Leu

Lys

Lys

Ser

Lys

150

Gln

Gly

Gln

Asn

Thr

Val

Ala

Arg

135

Gly

Pro

Ser

Gln

His
215

Val

Ser

Lys

120

Glu

Phe

Glu

Phe

Gly

200

Tyr

Leu

Asn

105

Gly

Glu

Tyr

Asn

Phe

185

Asn

Thr

His

90

Lys

Gln

Met

Pro

Asn

170

Leu

Val

Gln

Gln

Ala

Pro

Thr

Ser

155

Tyr

Tyr

Phe

Lys

Asp

Leu

Arg

Lys

140

Asp

Lys

Ser

Ser

Ser
220

Trp

Pro

Glu

125

Asn

Ile

Thr

Lys

Cys

205

Leu

Leu

Ala

110

Pro

Gln

Ala

Thr

Leu

190

Ser

Ser

Asn

95

Pro

Gln

Val

Val

Pro

175

Thr

Val

Leu

Gly

Ile

Val

Ser

Glu

160

Pro

Val

Met

Ser

Asp Lys Thr His Thr Cys Pro Pro Cys Pro Ala Pro Glu Leu Leu Gly

1

5

10

15

Gly Pro Ser Val Phe Leu Phe Pro Pro Lys Pro Lys Asp Thr Leu Met

20

25

30



Ile

Glu

His

65

Arg

Lys

Glu

Tyr

Leu

145

Trp

Val

Asp

His

Pro

225

Gly

Ser

Asp

50

Asn

Val

Glu

Lys

Thr

130

Thr

Glu

Leu

Lys

Glu

210

Gly

Ser

Arg

35

Pro

Ala

Val

Tyr

Thr

115

Leu

Cys

Ser

Asp

Ser

195

Ala

Lys

Val

Thr

Glu

Lys

Ser

Lys

100

Ile

Pro

Leu

Asn

Ser

180

Arg

Leu

Gly

Gly

Pro

Val

Thr

Val

85

Cys

Ser

Pro

Val

Gly

165

Asp

Trp

His

Gly

Asp

Glu

Lys

Lys

70

Leu

Lys

Lys

Ser

Lys

150

Gln

Gly

Gln

Asn

Gly

230

Leu

Val

Phe

55

Pro

Thr

Val

Ala

Arg

135

Gly

Pro

Ser

Gln

His

215

Gly

Glu

Thr

40

Asn

Arg

Val

Ser

Lys

120

Glu

Phe

Glu

Phe

Gly

200

Tyr

Ser

Thr

Cys

Trp

Glu

Leu

Asn

105

Gly

Glu

Tyr

Asn

Phe

185

Asn

Thr

Gly

Leu

Val

Tyr

Glu

His

90

Lys

Gln

Met

Pro

Asn

170

Leu

Val

Gln

Gly

Ala

Val

Val

Gln

75

Gln

Ala

Pro

Thr

Ser

155

Tyr

Tyr

Phe

Lys

Gly

235

Phe

Val

Asp

60

Tyr

Asp

Leu

Arg

Lys

140

Asp

Lys

Ser

Ser

Ser

220

Asp

Asp

45

Gly

Asn

Trp

Pro

Glu

125

Asn

Ile

Thr

Lys

Cys

205

Leu

Ser

Gly

Val

Val

Ser

Leu

Ala

110

Pro

Gln

Ala

Thr

Leu

190

Ser

Ser

Gly

Arg

Ser

Glu

Thr

Asn

95

Pro

Gln

Val

Val

Pro

175

Thr

Val

Leu

Gly

Thr

His

Val

Tyr

80

Gly

Ile

Val

Ser

Glu

160

Pro

Val

Met

Ser

Gly

240

Tyr



Ile

Pro

Thr

Arg

305

Ser

Val

Glu

Pro

Gly

385

Thr

Leu

Pro

Glu

Ala

Glu

290

Ala

Tyr

Asn

Gly

Leu

370

Leu

Gly

His

Thr

<210>
<211>
<212>

Tyr

Glu

275

Ala

Asp

Asp

Thr

Ser

355

Gly

Gln

Phe

Leu

Leu
435

16
436
PRT

Leu

260

Lys

Thr

Tyr

Leu

Asn

340

Leu

Ala

Lys

Val

Leu
420

245

Asn

Ala

Gln

Met

Gly

325

Arg

Gln

Thr

Leu

Gly

405

Glu

Ala

Leu

Gly

Ala

310

Ser

Trp

Val

Gln

Pro

390

Cys

Asp

Val

Gln

Leu

295

Leu

Gln

Leu

Gly

Leu

375

Val

Leu

Ala

Thr

Ser

280

Val

Ala

Pro

Arg

Asn

360

Asp

Gly

Arg

Val

Glu

265

Asn

Leu

Ile

Val

Val

345

Glu

Thr

Gln

Asp

Thr
425

250

Ser

His

Trp

Val

Val

330

Arg

Ala

Asp

Ala

Val

410

Lys

Glu

Phe

Ile

Asp

315

Leu

Ala

Pro

Gly

Leu

395

Val

Pro

Leu

Glu

Gly

300

Gly

Arg

His

Val

Ala

380

Pro

Val

Glu

Thr

Leu

285

Lys

His

Ser

Arg

Thr

365

Leu

Lys

Gly

Leu

Asn

270

Ser

Val

Leu

Thr

Glu

350

Gly

Trp

Ala

His

Arg
430

255

Glu

Leu

Gly

Gln

Val

335

His

Ser

Leu

Tyr

Arg

415

Pro

Ile

Arg

Glu

Leu

320

Lys

Arg

Ser

Gly

Gly

400

Gln

Cys



<213>

<400>

16

Ser Val Gly

1

Glu

Ala

Glu

Ala

65

Tyr

Asn

Gly

Leu

Leu

145

Gly

His

Thr

Tyr

Glu

Ala

50

Asp

Asp

Thr

Ser

Gly

130

Gln

Phe

Leu

Leu

Leu

Lys

35

Thr

Tyr

Leu

Asn

Leu

115

Ala

Lys

Val

Leu

Gly
195

Asp

Asn

20

Ala

Gln

Met

Gly

Arg

100

Gln

Thr

Leu

Gly

Glu

180

Gly

recombinant

Leu

Ala

Leu

Gly

Ala

Ser

85

Trp

Val

Gln

Pro

Cys

165

Asp

Gly

Glu

Val

Gln

Leu

Leu

70

Gln

Leu

Gly

Leu

Val

150

Leu

Ala

Gly

Thr

Thr

Ser

Val

55

Ala

Pro

Arg

Asn

Asp

135

Gly

Arg

Val

Ser

Leu

Glu

Asn

40

Leu

Ile

Val

Val

Glu

120

Thr

Gln

Asp

Thr

Gly
200

Ala

Ser

25

His

Trp

Val

Val

Arg

105

Ala

Asp

Ala

Val

Lys

185

Gly

Phe

10

Glu

Phe

Ile

Asp

Leu

90

Ala

Pro

Gly

Leu

Val

170

Pro

Gly

Asp

Leu

Glu

Gly

Gly

75

Arg

His

Val

Ala

Pro

155

Val

Glu

Gly

Gly

Thr

Leu

Lys

60

His

Ser

Arg

Thr

Leu

140

Lys

Gly

Leu

Ser

Arg

Asn

Ser

45

Val

Leu

Thr

Glu

Gly

125

Trp

Ala

His

Arg

Gly
205

Thr

Glu

30

Leu

Gly

Gln

Val

His

110

Ser

Leu

Tyr

Arg

Pro

190

Gly

Tyr

15

Ile

Arg

Glu

Leu

Lys

95

Arg

Ser

Gly

Gly

Gln

175

Cys

Gly

Ile

Pro

Thr

Arg

Ser

80

Val

Glu

Pro

Gly

Thr

160

Leu

Pro

Gly



Ser

Gly

225

Met

His

Val

Tyr

Gly

305

Ile

Val

Ser

Glu

Pro

385

Val

Asp

210

Gly

Ile

Glu

His

Arg

290

Lys

Glu

Tyr

Leu

Trp

370

Val

Asp

Lys

Pro

Ser

Asp

Asn

275

Val

Glu

Lys

Thr

Thr

355

Glu

Leu

Lys

Thr

Ser

Arg

Pro

260

Ala

Val

Tyr

Thr

Leu

340

Cys

Ser

Asp

Ser

His

Val

Thr

245

Glu

Lys

Ser

Lys

Ile

325

Pro

Leu

Asn

Ser

Arg
405

Thr

Phe

230

Pro

Val

Thr

Val

Cys

310

Ser

Pro

Val

Gly

Asp

390

Trp

Cys

215

Leu

Glu

Lys

Lys

Leu

295

Lys

Lys

Ser

Lys

Gln

375

Gly

Gln

Pro

Phe

Val

Phe

Pro

280

Thr

Val

Ala

Arg

Gly

360

Pro

Ser

Gln

Pro

Pro

Thr

Asn

265

Arg

Val

Ser

Lys

Glu

345

Phe

Glu

Phe

Gly

Cys

Pro

Cys

250

Trp

Glu

Leu

Asn

Gly

330

Glu

Tyr

Asn

Phe

Asn
410

Pro

Lys

235

Val

Tyr

Glu

His

Lys

315

Gln

Met

Pro

Asn

Leu

395

Val

Ala

220

Pro

Val

Val

Gln

Gln

300

Ala

Pro

Thr

Ser

Tyr

380

Tyr

Phe

Pro

Lys

Val

Asp

Tyr

285

Asp

Leu

Arg

Lys

Asp

365

Lys

Ser

Ser

Glu

Asp

Asp

Gly

270

Asn

Trp

Pro

Glu

Asn

350

Ile

Thr

Lys

Cys

Leu

Thr

Val

255

Val

Ser

Leu

Ala

Pro

335

Gln

Ala

Thr

Leu

Ser
415

Leu

Leu

240

Ser

Glu

Thr

Asn

Pro

320

Gln

Val

Val

Pro

Thr

400

Val



Met His Glu Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu

420

Ser Pro Gly Lys

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

<400>

435

17
435
PRT

recombinant

17

Asp Lys Thr

1

Gly

Ile

Glu

His

65

Arg

Lys

Glu

Tyr

Leu
145

Pro

Ser

Asp

50

Asn

Val

Glu

Lys

Thr

130

Thr

Ser

Arg

35

Pro

Ala

Val

Tyr

Thr

115

Leu

Cys

His

Val

20

Thr

Glu

Lys

Ser

Lys

100

Ile

Pro

Leu

Thr

Phe

Pro

Val

Thr

Val

85

Cys

Ser

Pro

Val

Cys

Leu

Glu

Lys

Lys

70

Leu

Lys

Lys

Ser

Lys
150

Pro

Phe

Val

Phe

55

Pro

Thr

Val

Ala

Arg

135

Gly

Pro

Pro

Thr

40

Asn

Arg

Val

Ser

Lys

120

Glu

Phe

425

Cys

Pro

25

Cys

Trp

Glu

Leu

Asn

105

Glu

Tyr

Pro

10

Lys

Val

Tyr

Glu

His

90

Lys

Gln

Met

Pro

Ala

Pro

Val

Val

Gln

75

Gln

Ala

Pro

Thr

Ser
155

Pro

Lys

Val

Asp

60

Tyr

Asp

Leu

Arg

Lys

140

Asp

Glu

Asp

Asp

45

Gly

Asn

Trp

Pro

Glu

125

Asn

Ile

430

Leu

Thr

30

Val

Val

Ser

Leu

Ala

110

Pro

Gln

Ala

Leu

15

Leu

Ser

Glu

Thr

Asn

95

Pro

Gln

Val

Val

Gly

Met

His

Val

Tyr

80

Gly

Ile

Val

Ser

Glu
160



Trp

Val

Asp

His

Pro

225

Gly

Val

Pro

Thr

Arg

305

Ser

Val

Glu

Pro

Glu

Leu

Lys

Glu

210

Gly

Ser

Glu

Val

Glu

290

Ala

Tyr

Asn

Gly

Leu

Ser

Asp

Ser

195

Ala

Lys

Ala

Tyr

Glu

275

Ala

Asp

Asn

Thr

Ser

355

Gly

Asn

Ser

180

Arg

Leu

Gly

Gly

Leu

260

Lys

Thr

Tyr

Leu

Asn

340

Leu

Ala

Gly

165

Asp

Trp

His

Gly

Asp

245

Asn

Ala

Gln

Val

Gly

325

Arg

Gln

Thr

Gln

Gly

Gln

Asn

Gly

230

Val

Ala

Leu

Gly

Ala

310

Ser

Trp

Val

Gln

Pro

Ser

Gln

His

215

Gly

Asp

Val

Gln

Leu

295

Leu

Gln

Leu

Gly

Leu

Glu

Phe

Gly

200

Tyr

Ser

Thr

Thr

Ser

280

Val

Ala

Pro

Arg

Asn

360

Asp

Asn

Phe

185

Asn

Thr

Gly

Leu

Glu

265

Asn

Leu

Ile

Val

Val

345

Glu

Thr

Asn

170

Leu

Val

Gln

Gly

Ala

250

Ser

His

Trp

Val

Val

330

Val

Ala

Asp

Tyr

Tyr

Phe

Lys

Gly

235

Phe

Glu

Phe

Ser

Asp

315

Leu

Ala

Pro

Gly

Lys

Ser

Ser

Ser

220

Gly

Asp

Leu

Glu

Gly

300

Arg

His

Val

Ala

Thr

Lys

Cys

205

Leu

Ser

Gly

Ala

Leu

285

Lys

His

Ser

Arg

Thr

365

Leu

Thr

Leu

190

Ser

Ser

Gly

Arg

Asn

270

Ser

Ala

Leu

Thr

Glu

350

Gly

Trp

Pro

175

Thr

Val

Leu

Gly

Thr

255

Glu

Leu

Thr

Gln

Val

335

Gln

Ser

Leu

Pro

Val

Met

Ser

Gly

240

Phe

Ile

Arg

Glu

Leu

320

Pro

Arg

Ser

Gly



Gly

385

Thr

Leu

Pro

370

Leu

Pro Glu Leu

Gly Phe Val Gly

His

Thr

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

<400>

405

Leu Leu Glu

Pro
435

18
427
PRT

420

recombinant

18

Asp Lys Thr

1

Gly

Ile

Glu

His

65

Arg

Lys

Pro

Ser

Asp

50

Asn

Val

Glu

Ser

Arg

35

Pro

Ala

Val

Tyr

His

Val

20

Thr

Glu

Lys

Ser

Lys
100

Thr

Phe

Pro

Val

Thr

Val

85

Cys

Pro
390

Cys

Asp

Cys

Leu

Glu

Lys

Lys

70

Leu

Lys

375

Val

Leu

Ala

Pro

Phe

Val

Phe

55

Pro

Thr

Val

Gly Pro Ala

Arg

Val

Pro

Pro

Thr

40

Asn

Arg

Val

Ser

Asp

Thr
425

Cys

Pro

25

Cys

Trp

Glu

Leu

Asn
105

Val
410

Lys

Pro
10

Lys

Val

Tyr

Glu

His

90

Lys

Leu

395

Val

Pro

Ala

Pro

Val

Val

Gln

75

Gln

Ala

380

Pro

Val

Glu

Pro

Lys

Val

Asp

60

Asp

Leu

Lys

Gly

Leu

Glu

Asp

Asp

45

Gly

Asn

Trp

Pro

Ala

Arg

Arg
430

Leu

Thr

30

Val

Val

Ser

Leu

Ala
110

Tyr

His

415

Pro

Leu

15

Leu

Ser

Glu

Thr

Asn

95

Pro

Gly
400

Pro

Cys

Gly

Met

His

Val

Tyr

80

Gly

Ile



Glu

Tyr

Leu

145

Trp

Val

Asp

His

Pro

225

Gly

Val

Asn

Leu

Ile

305

Val

Lys

Thr

130

Thr

Glu

Leu

Lys

Glu

210

Gly

Ser

Glu

His

Trp

290

Val

Val

Thr

115

Leu

Cys

Ser

Asp

Ser

195

Ala

Lys

Ala

Tyr

Phe

275

Ser

Asp

Leu

Ile

Pro

Leu

Asn

Ser

180

Arg

Leu

Gly

Gly

Leu

260

Glu

Gly

Gly

Arg

Ser

Pro

Val

Gly

165

Asp

Trp

His

Gly

Asp

245

Asn

Leu

Lys

His

Ser
325

Lys

Ser

Lys

150

Gln

Gly

Gln

Asn

Gly

230

Val

Ala

Ser

Ala

Leu

310

Thr

Ala

Arg

135

Gly

Pro

Ser

Gln

His

215

Gly

Asp

Val

Leu

Thr

295

Gln

Val

Lys

120

Glu

Phe

Glu

Phe

Gly

200

Tyr

Ser

Thr

Thr

Arg

280

Glu

Leu

Pro

Glu

Tyr

Asn

Phe

185

Asn

Thr

Gly

Leu

Glu

265

Thr

Arg

Ser

Val

Gln

Met

Pro

Asn

170

Leu

Val

Gln

Gly

Ala

250

Ser

Glu

Ala

Tyr

Asn
330

Pro

Thr

Ser

155

Tyr

Tyr

Phe

Lys

Gly

235

Phe

Glu

Ala

Asp

Asn

315

Thr

Arg

Lys

140

Asp

Ser

Ser

Ser

220

Gly

Asp

Thr

Tyr

300

Leu

Asn

Glu

125

Asn

Ile

Thr

Lys

Cys

205

Leu

Ser

Gly

Ala

Gln

285

Val

Gly

Arg

Pro

Gln

Ala

Thr

Leu

190

Ser

Ser

Gly

Arg

Leu

270

Gly

Ala

Ser

Trp

Gln

Val

Val

Pro

175

Thr

Val

Leu

Gly

Thr

255

Gln

Leu

Leu

Gln

Leu
335

Val

Ser

Glu

160

Pro

Val

Met

Ser

Gly

240

Phe

Ser

Val

Ala

Pro

320

Arg



Val

Glu

Thr

Pro

385

Asp

Thr

Val

Ala

Asp

370

Ala

Val

Lys

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

<400>

Ala

Pro

355

Gly

Leu

Val

Pro

19
357
PRT

His

340

Val

Ala

Pro

Val

Glu
420

Arg

Thr

Leu

Lys

Gly

405

Leu

Recombinant

19

Glu Ala Glu

1

Glu

Lys

Glu

Arg

65

Cys

Arg

Arg

Leu

50

Gln

Cys

Thr

Leu

35

Val

Glu

Glu

Thr

Asn

20

His

Lys

Cys

Gly

Arg

Gln

Cys

Lys

Val

Asn

Glu

Gly

Trp

Ala

390

Arg

Arg

Glu

Ser

Tyr

Gly

Ala

70

Phe

Gln

Ser

Leu

375

Tyr

His

Pro

Cys

Gly

Ala

Cys

55

Thr

Cys

Arg

Ser

360

Gly

Gly

Pro

Cys

Ile

Leu

Ser

40

Trp

Glu

Asn

Glu

345

Pro

Gly

Thr

Leu

Pro
425

Tyr

Glu

25

Trp

Leu

Glu

Glu

Gly

Leu

Leu

Gly

His

410

Thr

Tyr

10

Arg

Arg

Asp

Asn

Arg

Ser

Gly

Pro

Phe

395

Leu

Pro

Asn

Cys

Asn

Asp

Pro

75

Phe

Leu

Ala

Glu

380

Val

Leu

Ala

Glu

Ser

Phe

60

Gln

Thr

Gln

Thr

365

Leu

Gly

Glu

Asn

Gly

Ser

45

Asn

Val

His

Val

350

Gln

Pro

Cys

Asp

Trp

Glu

30

Gly

Cys

Tyr

Leu

Gly

Leu

Val

Leu

Ala
415

Glu

15

Gln

Thr

Tyr

Phe

Pro

Asn

Asp

Gly

Arg

400

Val

Leu

Asp

Ile

Asp

Cys

80

Glu



Pro

Leu

Gly

Leu

145

Leu

Ser

Glu

Thr

Asn

225

Pro

Gln

Val

Val

Gly

Leu

Ser

130

Gly

Met

His

Val

Tyr

210

Gly

Ile

Val

Ser

Glu
290

Gly

Thr

115

Asp

Gly

Ile

Glu

His

195

Arg

Lys

Glu

Tyr

Leu

275

Trp

Pro

100

Gly

Lys

Pro

Ser

Asp

180

Asn

Val

Glu

Lys

Thr

260

Thr

Glu

85

Glu

Gly

Thr

Ser

Arg

165

Pro

Ala

Val

Tyr

Thr

245

Leu

Cys

Ser

Val

Gly

His

Val

150

Thr

Glu

Lys

Ser

Lys

230

Ile

Pro

Leu

Asn

Thr

Gly

Thr

135

Phe

Pro

Val

Thr

Val

215

Cys

Ser

Pro

Val

Gly
295

Tyr

Ser

120

Cys

Leu

Glu

Lys

Lys

200

Leu

Lys

Lys

Ser

Lys

280

Gln

Glu

105

Pro

Phe

Val

Phe

185

Pro

Thr

Val

Ala

Arg

265

Gly

Pro

90

Pro

Gly

Pro

Pro

Thr

170

Asn

Arg

Val

Ser

Lys

250

Glu

Phe

Glu

Pro

Gly

Cys

Pro

155

Cys

Trp

Glu

Leu

Asn

235

Gly

Glu

Tyr

Asn

Pro

Gly

Pro

140

Lys

Val

Tyr

Glu

His

220

Lys

Gln

Met

Pro

Asn
300

Thr

Ser

125

Ala

Pro

Val

Val

Gln

205

Gln

Ala

Pro

Thr

Ser

285

Tyr

Ala

110

Gly

Pro

Lys

Val

Asp

190

Tyr

Asp

Leu

Arg

Lys

270

Asp

Lys

95

Pro

Gly

Glu

Asp

Asp

175

Gly

Asn

Trp

Pro

Glu

255

Asn

Ile

Thr

Thr

Gly

Leu

Thr

160

Val

Val

Ser

Leu

Ala

240

Pro

Gln

Ala

Thr



Pro Pro Val Leu

305

Thr

Val

Leu

Val

Met

Ser

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

<400>

Asp Lys

His Glu
340

Pro Gly
355

20
357
PRT

Asp

Ser

325

Ala

Lys

recombinant

20

Asp Lys Thr His

1

Gly

Ile

Glu

His

65

Arg

Lys

Glu

Pro

Ser

Asp

50

Asn

Val

Glu

Lys

Ser Val
20

Arg Thr
35

Pro Glu

Ala Lys

Val Ser

Tyr Lys

100

Thr Ile
115

Thr

Phe

Pro

Val

Thr

Val

85

Cys

Ser

Ser
310

Asp Gly Ser

Arg Trp Gln Gln

Leu

Cys

Leu

Glu

Lys

Lys

70

Leu

Lys

Lys

His Asn His

Pro

Phe

Val

Phe

55

Pro

Thr

Val

Ala

Pro

Pro

Thr

40

Asn

Arg

Val

Ser

Lys
120

345

Cys

Pro

25

Cys

Trp

Glu

Leu

Asn

105

Gly

Phe

Gly
330

Tyr

Pro
10

Lys

Val

Tyr

Glu

His

90

Lys

Gln

Phe Leu Tyr

315

Asn Val Phe

Thr Gln Lys

Ala

Pro

Val

Val

Gln

75

Gln

Ala

Pro

Pro

Lys

Val

Asp

60

Tyr

Asp

Leu

Arg

Glu

Asp

Asp

45

Gly

Asn

Trp

Pro

Glu
125

Ser

Ser

Ser
350

Leu

Thr

30

Val

Val

Ser

Leu

Ala

110

Pro

Lys

Cys

335

Leu

Leu

15

Leu

Ser

Glu

Thr

Asn

95

Pro

Gln

Leu
320

Ser

Ser

Gly

Met

His

Val

Tyr

80

Gly

Ile

Val



Tyr

Leu

145

Trp

Val

Asp

His

Pro

225

Gly

Glu

Gln

Thr

Tyr

305

Phe

Thr

130

Thr

Glu

Leu

Lys

Glu

210

Gly

Ser

Leu

Asp

Ile

290

Asp

Cys

Leu

Cys

Ser

Asp

Ser

195

Ala

Lys

Glu

Glu

Lys

275

Glu

Arg

Cys

Pro

Leu

Asn

Ser

180

Arg

Leu

Gly

Ala

Arg

260

Arg

Leu

Gln

Cys

Pro

Val

Gly

165

Asp

Trp

His

Gly

Glu

245

Thr

Leu

Val

Glu

Glu
325

Ser

Lys

150

Gln

Gly

Gln

Asn

Gly

230

Thr

Asn

His

Lys

Cys

310

Gly

Arg

135

Gly

Pro

Ser

Gln

His

215

Gly

Arg

Gln

Cys

Lys

295

Val

Asn

Glu

Phe

Glu

Phe

Gly

200

Tyr

Ser

Glu

Ser

Tyr

280

Gly

Ala

Phe

Glu

Tyr

Asn

Phe

185

Asn

Thr

Gly

Cys

Gly

265

Ala

Cys

Thr

Cys

Met

Pro

Asn

170

Leu

Val

Gln

Gly

Ile

250

Leu

Ser

Trp

Glu

Asn
330

Thr

Ser

155

Tyr

Tyr

Phe

Lys

Gly

235

Tyr

Glu

Trp

Leu

Glu

315

Glu

Lys

140

Lys

Ser

Ser

Ser

220

Gly

Tyr

Arg

Arg

Asp

300

Asn

Arg

Asn

Ile

Thr

Lys

Cys

205

Leu

Ser

Asn

Cys

Asn

285

Asp

Pro

Phe

Gln

Ala

Thr

Leu

190

Ser

Ser

Gly

Ala

Glu

270

Ser

Phe

Gln

Thr

Val

Val

Pro

175

Thr

Val

Leu

Gly

Asn

255

Gly

Ser

Asn

Val

His
335

Ser

Glu

160

Pro

Val

Met

Ser

Gly

240

Trp

Glu

Gly

Cys

Tyr

320

Leu



Pro Glu Pro Gly Gly Pro Glu Val Thr Tyr Glu Pro Pro Pro Thr Ala

340

Pro Thr Leu Leu Thr

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

<400>

Glu

Glu

Lys

Glu

Arg

65

Cys

Ala

Leu

Gly

Leu
145

Ala

Arg

Arg

Leu

50

Gln

Cys

Gly

Leu

Ser

130

Gly

355

21
357
PRT

recombinant

21

Glu

Thr

Leu

35

Val

Glu

Glu

Gly

Thr

115

Asp

Gly

Thr

Asn

20

His

Lys

Cys

Gly

Pro

100

Gly

Lys

Pro

Arg

Gln

Cys

Lys

Val

Asn

85

Glu

Gly

Thr

Ser

Glu

Ser

Tyr

Gly

Ala

70

Phe

Val

Gly

His

Val
150

Cys

Gly

Ala

Cys

55

Thr

Cys

Thr

Gly

Thr

135

Phe

Ile

Leu

Ser

40

Trp

Glu

Asn

Tyr

Ser

120

Cys

Leu

345

Tyr

Glu

25

Trp

Leu

Glu

Glu

Glu

105

Pro

Phe

Tyr

10

Arg

Arg

Asp

Asn

Arg

90

Pro

Gly

Pro

Pro

Asn

Cys

Asn

Asp

Pro

75

Phe

Pro

Gly

Cys

Pro
155

Ala

Glu

Ser

Phe

60

Gln

Thr

Pro

Gly

Pro

140

Lys

Asn

Gly

Ser

45

Asn

Val

His

Thr

Ser

125

Ala

Pro

350

Trp

Glu

30

Gly

Cys

Tyr

Leu

Ala

110

Gly

Pro

Lys

Glu

15

Gln

Thr

Tyr

Phe

Pro

95

Pro

Gly

Glu

Asp

Leu

Asp

Ile

Asp

Cys

80

Glu

Thr

Gly

Leu

Thr
160



Leu

Ser

Glu

Thr

Asn

225

Pro

Gln

Val

Val

Pro

305

Thr

Val

Leu

Met

His

Val

Tyr

210

Gly

Ile

Val

Ser

Glu

290

Pro

Val

Met

Ser

<210>

Ile

Glu

His

195

Arg

Lys

Glu

Tyr

Leu

275

Trp

Val

Asp

His

Pro
355

22

Ser

Asp

180

Asn

Val

Glu

Lys

Thr

260

Thr

Glu

Leu

Lys

Glu

340

Gly

Arg

165

Pro

Ala

Val

Tyr

Thr

245

Leu

Cys

Ser

Asp

Ser

325

Ala

Lys

Thr

Glu

Lys

Ser

Lys

230

Ile

Pro

Leu

Asn

Ser

310

Arg

Leu

Pro

Val

Thr

Val

215

Cys

Ser

Pro

Val

Gly

295

Asp

Trp

His

Glu

Lys

Lys

200

Leu

Lys

Lys

Ser

Lys

280

Gln

Gly

Gln

Asn

Val

Phe

185

Pro

Thr

Val

Ala

Arg

265

Gly

Pro

Ser

Gln

His
345

Thr

170

Asn

Arg

Val

Ser

Lys

250

Glu

Phe

Glu

Phe

Gly

330

Tyr

Cys

Trp

Glu

Leu

Asn

235

Gly

Glu

Tyr

Asn

Phe

315

Asn

Thr

Val

Tyr

Glu

His

220

Lys

Gln

Met

Pro

Asn

300

Leu

Val

Gln

Val

Val

Gln

205

Gln

Ala

Pro

Thr

Ser

285

Tyr

Tyr

Phe

Lys

Val

Asp

190

Tyr

Asp

Leu

Arg

Lys

270

Asp

Lys

Ser

Ser

Ser
350

Asp

175

Gly

Asn

Trp

Pro

Glu

255

Asn

Ile

Thr

Lys

Cys

335

Leu

Val

Val

Ser

Leu

Ala

240

Pro

Gln

Ala

Thr

Leu

320

Ser

Ser



<211>
<212>
<213>

<400>

565
PRT

recombinant

22

Glu Ala Glu

1

Glu

Lys

Glu

Arg

65

Cys

Pro

Leu

Gly

Leu

145

Leu

Ser

Arg

Arg

Leu

50

Gln

Cys

Gly

Leu

Ser

130

Gly

Met

His

Thr

Leu

35

Val

Glu

Glu

Gly

Thr

115

Asp

Gly

Ile

Glu

Thr

Asn

20

His

Lys

Cys

Gly

Pro

100

Gly

Lys

Pro

Ser

Asp
180

Arg

Gln

Cys

Lys

Val

Asn

85

Glu

Gly

Thr

Ser

Arg

165

Pro

Glu

Ser

Tyr

Gly

Ala

70

Phe

Val

Gly

His

Val

150

Thr

Glu

Cys

Gly

Ala

Cys

55

Thr

Cys

Thr

Gly

Thr

135

Phe

Pro

Val

Ile

Leu

Ser

40

Trp

Glu

Asn

Tyr

Ser

120

Cys

Leu

Glu

Lys

Tyr

Glu

25

Trp

Leu

Glu

Glu

Glu

105

Gly

Pro

Phe

Val

Phe
185

Tyr

10

Arg

Arg

Asp

Asn

Arg

90

Pro

Gly

Pro

Pro

Thr

170

Asn

Asn

Cys

Asn

Asp

Pro

75

Phe

Pro

Gly

Cys

Pro

155

Cys

Trp

Ala

Glu

Ser

Phe

60

Gln

Thr

Pro

Gly

Pro

140

Val

Tyr

Asn

Gly

Ser

45

Asn

Val

His

Thr

Ser

125

Ala

Pro

Val

Val

Trp

Glu

30

Gly

Cys

Tyr

Leu

Ala

110

Gly

Pro

Lys

Val

Asp
190

Glu

15

Gln

Thr

Tyr

Phe

Pro

95

Pro

Gly

Glu

Asp

Asp

175

Gly

Leu

Asp

Ile

Asp

Cys

80

Glu

Thr

Gly

Leu

Thr

160

Val

Val



Glu

Thr

Asn

225

Pro

Gln

Val

Val

Pro

305

Thr

Val

Leu

Gly

Thr

385

Glu

Val

Tyr

210

Gly

Ile

Val

Ser

Glu

290

Pro

Val

Met

Ser

Gly

370

Tyr

Ile

His

195

Arg

Lys

Glu

Tyr

Leu

275

Trp

Val

Asp

His

Pro

355

Gly

Ile

Pro

Asn

Val

Glu

Lys

Thr

260

Thr

Glu

Leu

Lys

Glu

340

Gly

Ser

Glu

Ala

Ala

Val

Tyr

Thr

245

Leu

Cys

Ser

Asp

Ser

325

Ala

Lys

Val

Tyr

Glu
405

Lys

Ser

Lys

230

Ile

Pro

Leu

Asn

Ser

310

Arg

Leu

Gly

Gly

Leu

390

Lys

Thr

Val

215

Cys

Ser

Pro

Val

Gly

295

Asp

Trp

His

Gly

Asp

375

Asn

Ala

Lys

200

Leu

Lys

Lys

Ser

Lys

280

Gln

Gly

Gln

Asn

Gly

360

Leu

Ala

Leu

Pro

Thr

Val

Ala

Arg

265

Gly

Pro

Ser

Gln

His

345

Gly

Glu

Val

Gln

Arg

Val

Ser

Lys

250

Glu

Phe

Glu

Phe

Gly

330

Tyr

Ser

Thr

Thr

Ser
410

Glu

Leu

Asn

235

Gly

Glu

Tyr

Asn

Phe

315

Asn

Thr

Gly

Leu

Glu

395

Asn

Glu

His

220

Lys

Gln

Met

Pro

Asn

300

Leu

Val

Gln

Gly

Ala

380

Ser

His

Gln

205

Gln

Ala

Pro

Thr

Ser

285

Tyr

Tyr

Phe

Lys

Gly

365

Phe

Glu

Phe

Tyr

Asp

Leu

Arg

Lys

270

Asp

Lys

Ser

Ser

Ser

350

Gly

Asp

Leu

Glu

Asn

Trp

Pro

Glu

255

Asn

Ile

Thr

Lys

Cys

335

Leu

Ser

Gly

Thr

Leu
415

Ser

Leu

Ala

240

Pro

Gln

Ala

Thr

Leu

320

Ser

Ser

Gly

Arg

Asn

400

Ser



Leu

Gly

Gln

Val

465

His

Ser

Leu

Tyr

Arg

545

Pro

Arg

Glu

Leu

450

Lys

Arg

Ser

Gly

Gly

530

Gln

Cys

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

<400>

Thr

Arg

435

Ser

Val

Glu

Pro

Gly

515

Thr

Leu

Pro

23
565
PRT

Glu

420

Ala

Tyr

Asn

Gly

Leu

500

Leu

Gly

His

Thr

Ala

Asp

Asp

Thr

Ser

485

Gly

Gln

Phe

Leu

Leu
565

recombinant

23

Thr

Tyr

Leu

Asn

470

Leu

Ala

Lys

Val

Leu
550

Gln

Met

Gly

455

Arg

Gln

Thr

Leu

Gly

535

Glu

Gly

Ala

440

Ser

Trp

Val

Gln

Pro

520

Cys

Asp

Leu

425

Leu

Gln

Leu

Gly

Leu

505

Val

Leu

Ala

Val

Ala

Pro

Arg

Asn

490

Asp

Gly

Arg

Val

Leu

Ile

Val

Val

475

Glu

Thr

Gln

Asp

Thr
555

Trp

Val

Val

460

Arg

Ala

Asp

Ala

Val

540

Lys

Ile

Asp

445

Leu

Ala

Pro

Gly

Leu

525

Val

Pro

Gly

430

Gly

Arg

His

Val

Ala

510

Pro

Val

Glu

Lys

His

Ser

Arg

Thr

495

Leu

Lys

Gly

Leu

Val

Leu

Thr

Glu

480

Gly

Trp

Ala

His

Arg
560

Glu Ala Glu Thr Arg Glu Cys Ile Tyr Tyr Asn Ala Asn Trp Glu Leu

1

5

10

15

Glu Arg Thr Asn Gln Ser Gly Leu Glu Arg Cys Glu Gly Glu Gln Asp



Lys

Glu

Arg

65

Cys

Ala

Leu

Gly

Leu

145

Leu

Ser

Glu

Thr

Asn
225

Arg

Leu

50

Gln

Cys

Gly

Leu

Ser

130

Gly

Met

His

Val

Tyr

210

Gly

Leu

35

Val

Glu

Glu

Gly

Thr

115

Asp

Gly

Ile

Glu

His

195

Arg

Lys

20

His

Lys

Cys

Gly

Pro

100

Gly

Lys

Pro

Ser

Asp

180

Asn

Val

Glu

Cys

Lys

Val

Asn

85

Glu

Gly

Thr

Ser

Arg

165

Pro

Ala

Val

Tyr

Tyr

Gly

Ala

70

Phe

Val

Gly

His

Val

150

Thr

Glu

Lys

Ser

Lys
230

Ala

Cys

55

Thr

Cys

Thr

Gly

Thr

135

Phe

Pro

Val

Thr

Val

215

Cys

Ser

40

Trp

Glu

Asn

Tyr

Ser

120

Cys

Leu

Glu

Lys

Lys

200

Leu

Lys

25

Trp

Leu

Glu

Glu

Glu

105

Gly

Pro

Phe

Val

Phe

185

Pro

Thr

Val

Arg

Asp

Asn

Arg

90

Pro

Gly

Pro

Pro

Thr

170

Asn

Arg

Val

Ser

Asn

Asp

Pro

75

Phe

Pro

Gly

Cys

Pro

155

Cys

Trp

Glu

Leu

Asn
235

Ser

Phe

60

Gln

Thr

Pro

Gly

Pro

140

Lys

Val

Tyr

Glu

His

220

Lys

Ser

45

Asn

Val

His

Thr

Ser

125

Ala

Pro

Val

Val

Gln

205

Gln

Ala

30

Gly

Cys

Tyr

Leu

Ala

110

Gly

Pro

Lys

Val

Asp

190

Tyr

Asp

Leu

Thr

Tyr

Phe

Pro

95

Pro

Gly

Glu

Asp

Asp

175

Gly

Asn

Trp

Pro

Ile

Asp

Cys

80

Glu

Thr

Gly

Leu

Thr

160

Val

Val

Ser

Leu

Ala
240



Pro

Gln

Val

Val

Pro

305

Thr

Val

Leu

Gly

Thr

385

Glu

Leu

Thr

Gln

Ile

Val

Ser

Glu

290

Pro

Val

Met

Ser

Gly

370

Phe

Ile

Arg

Glu

Leu

Glu

Tyr

Leu

275

Trp

Val

Asp

His

Pro

355

Gly

Val

Pro

Thr

Arg

435

Ser

Lys

Thr

260

Thr

Glu

Leu

Lys

Glu

340

Gly

Ser

Glu

Val

Glu

420

Ala

Tyr

Thr

245

Leu

Cys

Ser

Asp

Ser

325

Ala

Lys

Ala

Tyr

Glu

405

Ala

Asp

Asn

Ile

Pro

Leu

Asn

Ser

310

Arg

Leu

Gly

Gly

Leu

390

Lys

Thr

Tyr

Leu

Ser

Pro

Val

Gly

295

Asp

Trp

His

Gly

Asp

375

Asn

Ala

Gln

Val

Gly

Lys

Ser

Lys

280

Gln

Gly

Gln

Asn

Gly

360

Val

Ala

Leu

Gly

Ala

440

Ser

Ala

Arg

265

Gly

Pro

Ser

Gln

His

345

Gly

Asp

Val

Gln

Leu

425

Leu

Gln

Lys

250

Glu

Phe

Glu

Phe

Gly

330

Tyr

Ser

Thr

Thr

Ser

410

Val

Ala

Pro

Gly

Glu

Tyr

Asn

Phe

315

Asn

Thr

Gly

Leu

Glu

395

Asn

Leu

Ile

Val

Gln

Met

Pro

Asn

300

Leu

Val

Gln

Gly

Ala

380

Ser

His

Trp

Val

Val

Pro

Thr

Ser

285

Tyr

Tyr

Phe

Lys

Gly

365

Phe

Glu

Phe

Ser

Asp

445

Leu

Arg

Lys

270

Asp

Lys

Ser

Ser

Ser

350

Gly

Asp

Leu

Glu

Gly

430

Gly

Arg

Glu

255

Asn

Ile

Thr

Lys

Cys

335

Leu

Ser

Gly

Ala

Leu

415

Lys

His

Ser

Pro

Gln

Ala

Thr

Leu

320

Ser

Ser

Gly

Arg

Asn

400

Ser

Ala

Leu

Thr



Val

465

Gln

Ser

Leu

Tyr

His

545

Pro

450

Pro

Arg

Ser

Gly

Gly

530

Pro

Cys

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

<400>

Val

Glu

Pro

Gly

515

Thr

Leu

Pro

24
557
PRT

Asn

Gly

Leu

500

Leu

Gly

His

Thr

Thr

Ser

485

Gly

Pro

Phe

Leu

Pro
565

recombinant

24

Glu Ala Glu Thr

1

Glu Arg Thr Asn

20

Lys Arg Leu His

35

Glu Leu Val Lys

50

Arg

Gln

Cys

Lys

Asn

470

Leu

Ala

Glu

Val

Leu
550

Glu

Ser

Tyr

Gly

455

Arg

Gln

Thr

Leu

Gly

535

Glu

Cys

Gly

Ala

Cys
55

Trp

Val

Gln

Pro

520

Cys

Asp

Ile

Leu

Ser

40

Trp

Leu

Gly

Leu

505

Val

Leu

Ala

Tyr

Glu

25

Trp

Leu

Arg

Asn

490

Asp

Gly

Arg

Val

Tyr

10

Arg

Arg

Asp

Val

475

Glu

Thr

Pro

Asp

Thr
555

Asn

Cys

Asn

Asp

460

Val

Ala

Asp

Ala

Val

540

Lys

Ala

Glu

Ser

Phe
60

Ala

Pro

Gly

Leu

525

Val

Pro

Asn

Gly

Ser

45

Asn

His

Val

Ala

510

Pro

Val

Glu

Trp

Glu

30

Gly

Cys

Arg

Thr

495

Leu

Lys

Gly

Leu

Glu

15

Gln

Thr

Tyr

Glu

480

Gly

Trp

Ala

Arg

Arg
560

Leu

Asp

Ile

Asp



Arg

65

Cys

Ala

Leu

Gly

Leu

145

Leu

Ser

Glu

Thr

Asn

225

Pro

Gln

Val

Gln

Cys

Gly

Leu

Ser

130

Gly

Met

His

Val

Tyr

210

Gly

Ile

Val

Ser

Glu

Glu

Gly

Thr

115

Asp

Gly

Ile

Glu

His

195

Arg

Lys

Glu

Tyr

Leu
275

Cys

Gly

Pro

100

Gly

Lys

Pro

Ser

Asp

180

Asn

Val

Glu

Lys

Thr

260

Thr

Val

Asn

85

Glu

Gly

Thr

Ser

Arg

165

Pro

Ala

Val

Tyr

Thr

245

Leu

Cys

Ala

70

Phe

Val

Gly

His

Val

150

Thr

Glu

Lys

Ser

Lys

230

Ile

Pro

Leu

Thr

Cys

Thr

Gly

Thr

135

Phe

Pro

Val

Thr

Val

215

Cys

Ser

Pro

Val

Glu

Asn

Tyr

Ser

120

Cys

Leu

Glu

Lys

Lys

200

Leu

Lys

Lys

Ser

Lys
280

Glu

Glu

Glu

105

Pro

Phe

Val

Phe

185

Pro

Thr

Val

Ala

Arg

265

Gly

Asn

Arg

90

Pro

Gly

Pro

Pro

Thr

170

Asn

Arg

Val

Ser

Lys

250

Glu

Phe

Pro

75

Phe

Pro

Gly

Cys

Pro

155

Cys

Trp

Glu

Leu

Asn

235

Gly

Glu

Tyr

Gln

Thr

Pro

Gly

Pro

140

Lys

Val

Tyr

Glu

His

220

Lys

Gln

Met

Pro

Val

His

Thr

Ser

125

Ala

Pro

Val

Val

Gln

205

Gln

Ala

Pro

Thr

Ser
285

Tyr

Leu

Ala

110

Gly

Pro

Lys

Val

Asp

190

Tyr

Asp

Leu

Arg

Lys

270

Asp

Phe

Pro

95

Pro

Gly

Glu

Asp

Asp

175

Gly

Asn

Trp

Pro

Glu

255

Asn

Ile

Cys

80

Glu

Thr

Gly

Leu

Thr

160

Val

Val

Ser

Leu

Ala

240

Pro

Gln

Ala



Val

Pro

305

Thr

Val

Leu

Gly

Thr

385

Gln

Leu

Leu

Gln

Leu

465

Gly

Glu

290

Pro

Val

Met

Ser

Gly

370

Phe

Ser

Val

Ala

Pro

450

Arg

Asn

Trp

Val

Asp

His

Pro

355

Gly

Val

Asn

Leu

Ile

435

Val

Val

Glu

Glu

Leu

Lys

Glu

340

Gly

Ser

Glu

His

Trp

420

Val

Val

Val

Ala

Ser

Asp

Ser

325

Ala

Lys

Ala

Tyr

Phe

405

Ser

Asp

Leu

Ala

Pro
485

Asn

Ser

310

Arg

Leu

Gly

Gly

Leu

390

Glu

Gly

Gly

Arg

His

470

Val

Gly

295

Asp

Trp

His

Gly

Asp

375

Asn

Leu

Lys

His

Ser

455

Arg

Thr

Gln

Gly

Gln

Asn

Gly

360

Val

Ala

Ser

Ala

Leu

440

Thr

Glu

Gly

Pro

Ser

Gln

His

345

Gly

Asp

Val

Leu

Thr

425

Gln

Val

Gln

Ser

Glu

Phe

Gly

330

Tyr

Ser

Thr

Thr

Arg

410

Glu

Leu

Pro

Arg

Ser
490

Asn

Phe

315

Asn

Thr

Gly

Leu

Glu

395

Thr

Arg

Ser

Val

Glu

475

Pro

Asn

300

Leu

Val

Gln

Gly

Ala

380

Ser

Glu

Ala

Tyr

Asn

460

Gly

Leu

Tyr

Tyr

Phe

Lys

Gly

365

Phe

Glu

Ala

Asp

Asn

445

Thr

Ser

Gly

Lys

Ser

Ser

Ser

350

Gly

Asp

Lys

Thr

Tyr

430

Leu

Asn

Leu

Ala

Thr

Lys

Cys

335

Leu

Ser

Gly

Ala

Gln

415

Val

Gly

Arg

Gln

Thr
495

Thr

Leu

320

Ser

Ser

Gly

Arg

Leu

400

Gly

Ala

Ser

Trp

Val

480

Gln



Leu

Val

Leu

Ala
545

Asp Thr Asp Gly

500

Gly Pro Ala Leu

515

Arg Asp Val val

530

Val Thr Lys Pro

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

<400>

25
288
PRT

recombinant

25

Gly Asn Cys Trp

1

Tyr

Ser

Trp

Thr

65

Lys

Thr

Glu

Lys

Thr

Met

50

Cys

Lys

Trp

Cys

Thr Glu
20

Ser Trp
35

Ile Phe

Glu Asn

Asn Lys

Lys Gly

100

Ala Leu
115

Leu

Leu

Thr

Asn

Val

Pro

85

Pro

Leu

Ala

Pro

Val

Glu
550

Arg

Ser

Glu

Gly

Asp

70

Arg

Val

Lys

Leu

Lys

Gly

535

Leu

Gln

Lys

Glu

Gly

55

Cys

Cys

Cys

Ala

Trp

Ala

520

Arg

Arg

Ala

Glu

Asp

40

Ala

Gly

Val

Gly

Arg
120

Leu

505

Tyr

His

Pro

Lys

Glu

25

Val

Pro

Pro

Cys

Leu

105

Cys

Gly

Gly

Pro

Cys

Asn

10

Cys

Asn

Asn

Gly

Ala

90

Asp

Lys

Gly

Thr

Leu

Pro
555

Gly

Cys

Asp

Cys

Lys

75

Pro

Gly

Glu

Leu

Gly

His

540

Thr

Arg

Ser

Asn

Ile

60

Lys

Asp

Lys

Gln

Pro

Phe

525

Leu

Pro

Cys

Thr

Thr

45

Pro

Cys

Cys

Thr

Pro
125

Glu Leu Pro

510

Val

Leu

Gln

Gly

30

Leu

Cys

Arg

Ser

Tyr

110

Glu

Gly

Glu

Val

15

Arg

Phe

Lys

Met

Asn

95

Arg

Leu

Cys

Asp

Leu

Leu

Lys

Glu

Asn

80

Ile

Asn

Glu



Val

Pro

145

Val

Leu

Lys

Lys

Lys

225

Cys

Ser

Cys

Gln

130

Gly

Thr

Cys

Ala

Cys

210

Lys

Asp

Asp

Ser

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

<400>

Tyr

Ser

Cys

Gly

Thr

195

Ile

Cys

Glu

Asn

Ser

275

26
530
PRT

Gln

Ser

Asn

Asn

180

Cys

Lys

Leu

Leu

Ala
260

Gly

Thr

Arg

165

Asp

Leu

Ala

Trp

Cys

245

Thr

Val

recombinant

26

Lys

Cys

150

Ile

Gly

Leu

Lys

Asp

230

Pro

Tyr

Leu

Cys

135

Val

Cys

Val

Gly

Ser

215

Ser

Asp

Ala

Leu

Lys

Val

Pro

Thr

Arg

200

Cys

Lys

Ser

Ser

Glu
280

Lys

Asp

Glu

Tyr

185

Ser

Glu

Val

Lys

Glu

265

Val

Thr

Gln

Pro

170

Ser

Ile

Asp

Gly

Ser

250

Cys

Lys

Cys

Thr

155

Ser

Ser

Gly

Ile

Arg

235

Asp

Ala

His

Arg

140

Asn

Ser

Ala

Leu

Gln

220

Gly

Glu

Met

Ser

Asp

Asn

Ser

Cys

Ala

205

Cys

Arg

Pro

Lys

Gly
285

Val

Ala

Glu

His

190

Tyr

Gly

Cys

Val

Glu

270

Ser

Phe

Tyr

Gln

175

Leu

Glu

Gly

Ser

Cys

255

Ala

Cys

Cys

Cys

160

Tyr

Arg

Gly

Gly

Leu

240

Ala

Ala

Asn

Gly Asn Cys Trp Leu Arg Gln Ala Lys Asn Gly Arg Cys Gln Val Leu

1

5

10

15

Tyr Lys Thr Glu Leu Ser Lys Glu Glu Cys Cys Ser Thr Gly Arg Leu

20

25

30



Ser

Trp

Thr

65

Lys

Thr

Glu

Val

Pro

145

Val

Leu

Lys

Lys

Lys
225

Thr

Met

50

Cys

Lys

Trp

Cys

Gln

130

Gly

Thr

Cys

Ala

Cys

210

Lys

Ser

35

Ile

Glu

Asn

Lys

Ala

115

Tyr
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Cys

Gly

Thr

195

Ile

Cys

Trp

Phe

Asn

Lys

Gly

100

Leu

Gln

Ser

Asn

Asn

180

Lys

Leu

Thr

Asn

Val

Pro

85

Pro

Leu

Gly

Thr

Arg

165
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Leu
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Trp

Glu

Gly
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Lys
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Cys

150

Ile

Gly

Leu
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230

Glu

Gly

55
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Ala
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135
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Ser

215
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40
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Gly
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Gly
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Lys

Val

Pro

Thr
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Lys
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Pro
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Cys
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Cys

Lys

Asp

Glu

Tyr

185
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Gly
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Lys

Thr

Gln

Pro
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Ile
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Gly
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Lys
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Gly
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Cys

Thr
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Ser
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Ile

Arg
235

Asn

Ile
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Lys

Asp

Lys

Gln
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140

Asn

Ser
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Leu

Gln

220

Gly

Thr

45

Pro

Cys

Cys

Thr

Pro

125

Asp

Asn

Ser

Cys

Ala

205

Cys

Arg

Leu

Cys

Arg

Ser

Tyr

110

Glu

Val

Ala

Glu
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190

Tyr

Gly

Cys

Phe

Lys

Met

Asn

95

Arg

Leu

Phe

Tyr

Gln
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Leu

Glu

Gly

Ser

Lys

Glu

Asn
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Glu
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Cys
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Tyr
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Gly

Gly
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Cys

Ser

Cys

Gly

Lys

305

Pro

Ser

Asp

Asn

Val

385

Glu

Lys

Thr

Thr

Asp

Asp

Ser

Gly

290

Thr

Ser

Arg

Pro

Ala

370

Val

Tyr

Thr

Leu

Cys
450

Glu

Asn

Ser

275

Gly
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Thr

Glu

355

Lys

Ser

Lys

Ile

Pro

435

Leu

Leu

Ala

260

Gly

Gly

Thr

Phe

Pro

340

Val

Thr

Val
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Ser

420
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Val
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245

Thr

Val
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Leu

325
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Leu

Lys

405

Lys
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Tyr

Leu

Gly
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Thr

390

Val
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Asp
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Leu

Gly

295

Pro
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Thr

Asn
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375

Val
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Lys

Glu

Phe
455
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Ser
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280

Gly

Cys

Pro
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Trp

360

Glu

Leu

Asn

Gly

Glu

440

Tyr

Lys

Glu

265

Val

Gly

Pro

Lys

Val

345

Tyr

Glu
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Lys

Gln

425

Met

Pro

Ser

250
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Ser

Ala
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330
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Gln

Gln
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Thr

Ser

Asp

Ala
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Lys
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Asp

Tyr

Asp

395

Leu

Arg
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Asp

Glu

Met
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Gly

300

Glu

Asp
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Gly

Asn

380

Trp

Pro
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Ile
460

Pro

Lys

Gly

285

Gly

Leu

Thr

Val

Val

365

Ser

Leu
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Pro

Gln

445
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Val

Glu

270

Ser

Gly

Leu

Leu
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350

Glu

Thr

Asn
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430

Val
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Ser

Gly
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335
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Tyr
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His

Arg

Lys

400

Glu
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Gly
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Asn

recombinant
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Thr
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Thr

Asn
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Pro
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Pro
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Ser

Gln
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Arg
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Glu

Gly
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Arg

Val

Glu

Phe

Gly

Tyr

Gln
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Gly
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Cys

Cys

Cys

Asn

Phe

Asn

Thr
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Glu
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Gly
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Gly

Asn

Leu

Val
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Gln

Lys
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Val

Pro
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Cys

Leu

Tyr

Tyr
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Lys

Asn
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Asn
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Gly
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Lys

475
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Gly
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Cys

Lys
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Gly

Thr

Lys

Cys

Leu
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Ser

Asn
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Asp
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Leu

Ser

Ser
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Cys

Thr

Thr

45

Pro

Cys
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Thr

Pro

Thr

Val
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Leu

Gln

Gly
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Leu

Cys

Arg

Ser

Tyr

Pro

Val
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Met
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Val
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Arg
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Lys

Met

Asn
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Arg

Val
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Leu

Lys

Glu

Asn
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Ile
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Glu

Val

Pro
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Val

Leu

Lys

Lys

Lys
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Cys
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Cys

Gly

Lys
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Cys

Gln
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Gly

Thr

Cys

Ala
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210

Lys

Asp

Asp
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Gly
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Thr
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115

Tyr

Ser
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Gly

Thr
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Cys
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Asn

Ser
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Gly
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Leu

Gln

Ser

Asn
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180

Cys

Lys

Leu

Leu

Ala
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Gly

Gly

Thr

Leu

Gly

Thr

Arg

165

Asp

Leu

Ala

Trp

Cys

245

Thr
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Lys
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Gly

Leu

Lys
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Pro

Tyr

Leu

Gly

Pro
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Gly

Ser

215

Ser
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Leu

Gly

295

Pro

Arg
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Lys
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Arg
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Cys

Lys

Ser

Ser
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280

Gly

Cys
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Cys
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Glu

Tyr

185

Ser
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Val
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Thr

Gln
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Gly
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235
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Gln

Arg
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Asn
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Gly

Glu
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300

Glu

Pro

125

Asp
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Gly

285

Gly

Leu
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Glu

Val

Ala

Glu

His

190

Tyr

Gly
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Leu

Leu
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Tyr
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Leu

Glu
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Leu
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Leu
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Gly
100

Val
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Trp

Thr

150

Thr

Tyr

Cys

Thr

Gln

Cys

Arg

Val

Met

70

Leu

Phe

Val

Thr

Leu

Gln

Glu
215

Ser

Lys

Gln

Ser
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Gly

Tyr

60

Ile
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Ser
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Thr

Tyr

Leu
110

Pro

Asn

175

Lys

Val

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

Val

Val

160

Lys

Ser

Glu

Ala

Ser

Met

Phe

Tyr

80

Cys

Thr



Val

Ser

Lys

145

Leu

Leu

Thr

Val

Pro

225

Phe

Val

Phe

Pro

Thr
305

Ser

Ser

130

Asp

Thr

Tyr

Gln

Asp

210

Pro

Pro

Thr

Asn

Arg

290

Val

Ser

115

Lys

Tyr

Ser

Ser

Thr

195

Lys

Cys

Pro

Cys

Trp

275

Glu

Leu

Ala

Ser

Phe

Gly

Leu

180

Tyr

Lys

Pro

Lys

Val

260

Glu

His

Ser

Thr

Pro

Val

165

Ser

Ile

Val

Ala

Pro

245

Val

Val

Gln

Gln

Thr

Ser

Glu

150

His

Ser

Cys

Glu

Pro

230

Lys

Val

Asp

Tyr

Asp
310

Lys

Gly

135

Pro

Thr

Val

Asn

Pro

215

Glu

Asp

Asp

Gly

Asn

295

Trp

Gly

120

Gly

Val

Phe

Val

Val

200

Lys

Leu

Thr

Val

Val

280

Ser

Leu

Pro

Thr

Thr

Pro

Thr

185

Asn

Ser

Leu

Leu

Ser

265

Glu

Thr

Asn

Ser

Ala

Val

Ala

170

Val

His

Cys

Gly

Met

250

His

Val

Tyr

Gly

Val

Ala

Ser

155

Val

Pro

Lys

Asp

Gly

235

Ile

Glu

His

Arg

Lys
315

Phe

Leu

140

Trp

Leu

Ser

Pro

Lys

220

Pro

Ser

Asp

Asn

Val

300

Glu

Pro

125

Gly

Asn

Gln

Ser

Ser

205

Thr

Ser

Arg

Pro

Ala

285

Val

Tyr

Leu

Ser

Ser

Ser

190

Asn

His

Val

Thr

Glu

270

Lys

Ser

Lys

Ala

Leu

Gly

Ser

175

Leu

Thr

Thr

Phe

Pro

255

Val

Thr

Val

Cys

Pro

Val

Ala

160

Gly

Gly

Lys

Cys

Leu

240

Glu

Lys

Lys

Leu

Lys
320



Val

Ala

Arg

Gly

Pro

385

Ser

Gln

His

Gly

Asp

465

Val

Gln

Leu

Leu

Ser

Lys

Glu

Phe

370

Glu

Phe

Gly

Tyr

Ser

450

Thr

Thr

Ser

Val

Ala
530

Asn

Gly

Glu

355

Tyr

Asn

Phe

Asn

Thr

435

Gly

Leu

Glu

Asn

Leu

515

Ile

Lys

Gln

340

Met

Pro

Asn

Leu

Val

420

Gln

Gly

Ala

Ser

His

500

Val

Ala

325

Pro

Thr

Ser

Tyr

Tyr

405

Phe

Lys

Gly

Phe

Glu

485

Phe

Ser

Asp

Leu

Arg

Lys

Asp

Lys

390

Ser

Ser

Ser

Gly

Asp

470

Leu

Glu

Gly

Gly

Pro

Glu

Asn

Ile

375

Thr

Lys

Cys

Leu

Ser

455

Gly

Ala

Leu

Lys

His
535

Ala

Pro

Gln

360

Ala

Thr

Leu

Ser

Ser

440

Gly

Arg

Asn

Ser

Ala

520

Leu

Pro

Gln

345

Val

Val

Pro

Thr

Val

425

Leu

Gly

Thr

Glu

Leu

505

Thr

Gln

Ile

330

Val

Ser

Glu

Pro

Val

410

Met

Ser

Gly

Phe

Ile

490

Arg

Glu

Leu

Glu

Tyr

Leu

Trp

Val

395

Asp

His

Pro

Gly

Val

475

Pro

Thr

Arg

Ser

Lys

Thr

Thr

Glu

380

Leu

Lys

Glu

Gly

Ser

460

Glu

Val

Glu

Ala

Tyr
540

Thr

Leu

Cys

365

Ser

Asp

Ser

Ala

Lys

445

Ala

Tyr

Glu

Ala

Asp

525

Asn

Ile

Pro

350

Leu

Asn

Ser

Arg

Leu

430

Gly

Gly

Leu

Lys

Thr

510

Tyr

Leu

Ser

335

Pro

Val

Gly

Asp

Trp

415

His

Gly

Asp

Asn

Ala

495

Gln

Val

Gly

Lys

Ser

Lys

Gln

Gly

400

Gln

Asn

Gly

Val

Ala

480

Leu

Gly

Ala

Ser



Gln
545

Leu

Gly

Leu

Val

Leu

625

Ala

Pro

Arg

Asn

Asp

Gly

610

Arg

Val

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

<400>

Val

Val

Glu

Thr

595

Pro

Asp

Thr

31
454
PRT

Val

Val

Ala

580

Asp

Ala

Val

Lys

Leu

Ala

565

Pro

Gly

Leu

Val

Pro
645

recombinant

31

Gln Leu Gln

1

Thr Leu Ser

Gly Ser Ser

35

Trp Ile Gly

50

Leu Arg Asn

Leu

Leu

20

Val

His

Arg

Gln

5

Thr

Ser

Ile

Val

Arg

550

His

Val

Ala

Pro

Val

630

Glu

Glu

Cys

Trp

Tyr

Thr

Ser

Arg

Thr

Leu

Lys

615

Gly

Leu

Ser

Thr

Ile

Trp

55

Ile

Thr

Glu

Gly

Trp

600

Ala

Arg

Arg

Gly

Val

Arg

40

Asp

Ser

Val

Gln

Ser

585

Leu

Tyr

His

Pro

Pro

Ser

25

Gln

Asp

Val

Pro

Arg

570

Ser

Gly

Gly

Pro

Cys
650

Gly

10

Gly

Pro

Asp

Asp

Val

555

Glu

Pro

Gly

Thr

Leu

635

Pro

Leu

Phe

Pro

Lys

Thr

Asn

Gly

Leu

Leu

Gly

620

His

Thr

Val

Ser

Gly

Arg

60

Ser

Thr

Ser

Gly

Pro

605

Phe

Leu

Pro

Lys

Leu

Lys

45

Leu

Lys

Asn

Leu

Ala

590

Glu

Val

Leu

Pro

Arg

30

Gly

Asn

Asn

Arg

Gln

575

Thr

Leu

Gly

Glu

Ser

15

Lys

Leu

Pro

Gln

Trp

560

Val

Gln

Pro

Cys

Asp
640

Glu

Val

Glu

Ser

Phe



65

Ser

Cys

Leu

Gly

Gly

145

Val

Phe

Val

Val

Lys

225

Leu

Thr

Val

Leu

Ala

Trp

Pro

130

Thr

Thr

Pro

Thr

Asn

210

Ser

Leu

Leu

Ser

Lys

Arg

Gly

115

Ser

Ala

Val

Ala

Val

195

His

Cys

Gly

Met

His
275

Leu

Arg

100

Gln

Val

Ala

Ser

Val

180

Pro

Lys

Asp

Gly

Ile

260

Glu

Ser

85

Ala

Gly

Phe

Leu

Trp

165

Leu

Ser

Pro

Lys

Pro

245

Ser

Asp

70

Ser

Ile

Thr

Pro

Gly

150

Asn

Gln

Ser

Ser

Thr

230

Ser

Arg

Pro

Val

Thr

Leu

Leu

135

Cys

Ser

Ser

Ser

Asn

215

His

Val

Thr

Glu

Thr

Thr

Val

120

Ala

Leu

Gly

Ser

Leu

200

Thr

Thr

Phe

Pro

Val
280

Ala

Val

105

Thr

Pro

Val

Ala

Gly

185

Gly

Lys

Cys

Leu

Glu

265

Lys

Ala

90

Ile

Val

Ser

Lys

Leu

170

Leu

Thr

Val

Pro

Phe

250

Val

Phe

75

Asp

Gly

Ser

Ser

Asp

155

Thr

Tyr

Gln

Asp

Pro

235

Pro

Thr

Asn

Thr

Gly

Ser

Lys

140

Tyr

Ser

Ser

Thr

Lys

220

Cys

Pro

Cys

Trp

Ala

Gly

Ala

125

Ser

Phe

Gly

Leu

Tyr

205

Lys

Pro

Lys

Val

Tyr
285

Val

Thr

110

Ser

Thr

Pro

Val

Ser

190

Ile

Val

Ala

Pro

Val

270

Val

Tyr

95

Phe

Thr

Ser

Glu

His

175

Ser

Cys

Glu

Pro

Lys

255

Val

Asp

80

Tyr

Asp

Lys

Gly

Pro

160

Thr

Val

Asn

Pro

Glu

240

Asp

Asp

Gly



Val

Ser

305

Leu

Ala

Pro

Gln

Ala

385

Thr

Leu

Ser

Ser

Glu

290

Thr

Asn

Pro

Gln

Val

370

Val

Pro

Thr

Val

Leu
450

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

<400>

Val

Tyr

Gly

Ile

Val

355

Ser

Glu

Pro

Val

Met

435

Ser

32
213
PRT

His

Arg

Lys

Glu

340

Tyr

Leu

Trp

Val

Asp

420

His

Pro

Asn

Val

Glu

325

Lys

Thr

Thr

Glu

Leu

405

Lys

Glu

Gly

recombinant

32

Ala

Val

310

Tyr

Thr

Leu

Cys

Ser

390

Asp

Ser

Ala

Lys

Lys

295

Ser

Lys

Ile

Pro

Leu

375

Asn

Ser

Arg

Leu

Thr

Val

Cys

Ser

Pro

360

Val

Gly

Asp

Trp

His
440

Lys

Leu

Lys

Lys

345

Ser

Lys

Gln

Gly

Gln

425

Asn

Pro

Thr

Val

330

Ala

Arg

Gly

Pro

Ser

410

Gln

His

Arg

Val

315

Ser

Lys

Glu

Phe

Glu

395

Phe

Gly

Tyr

Glu

300

Leu

Asn

Gly

Glu

Tyr

380

Asn

Phe

Asn

Thr

Glu

His

Lys

Gln

Met

365

Pro

Asn

Leu

Val

Gln
445

Gln

Gln

Ala

Pro

350

Thr

Ser

Tyr

Tyr

Phe

430

Lys

Tyr

Asp

Leu

335

Arg

Lys

Asp

Lys

Ser

415

Ser

Ser

Asn

Trp

320

Pro

Glu

Asn

Ile

Thr

400

Lys

Cys

Leu

Asp Ile Gln Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser Val Gly

1

5
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Asp

His

Asp

Gly

65

Asp

Phe

Ser

Ala

Val

145

Ser

Thr

Cys

Asn

Arg

Trp

Thr

50

Ser

Phe

Gly

Val

Ser

130

Gln

Val

Leu

Glu

Arg
210

Val

Tyr

35

Ser

Gly

Ala

Gly

Phe

115

Val

Trp

Thr

Thr

Val

195

Gly

Thr

20

Gln

Lys

Thr
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Gly

100
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Val
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Glu

Leu
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Gln

Leu

Asp
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Val
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Thr
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70

Tyr
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Leu
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150
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Lys
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Cys

Pro

Arg

55

Thr

Cys

Val

Pro

Leu

135
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Ser

Gly

40

Gly

Leu

Gln
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120

Asn
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Leu
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25

Lys
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Thr

Gln
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105
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185
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Trp
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<211>
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<400>
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recombinant
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75
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Val

Lys
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Leu
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Leu
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Ala Tyr Gly Thr Gly Phe Val Gly Cys Leu Arg Asp Val Val Val Gly
630

625

635

640

Arg His Pro Leu His Leu Leu Glu Asp Ala Val Thr Lys Pro Glu Leu

645

Arg Pro Cys Pro Thr Pro

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

34
1381
DNA
reco

<400> 34
gcggecgeca

cagtgtgaca
tctgtgtttc
gtgacatgtg
gtggatggag
acctacagag
tacaagtgta
gccaagggac
accaaaaacc
gtggagtggsg
gattctgatg
caggggaatg
aaatccctgt
ggaggaggta
tacctgaacg
cagtcaaacc
atcggcaaag

cagctgtctt

660

mbinant

tgaactttgg
aaacccacac
tgttcccacc
tggtggtgga
tggaagtcca
tggtcagtgt
aagtctcaaa
agcctaggga
aggtgtccct
agtcaaatgg
gctctttctt
tcttttcttg
ctctgtctcc
gtgtgggaga
ctgtgaccga
acttcgagct
tgggagagcg

atgacctggg

tctgaggctg
ctgcccacct
aaaaccaaaa
tgtgtctcat
caatgccaaa
gctgactgtg
caaggccctg
accccaggtc
gacatgcctg
acagcctgag
tctgtactcc
ctctgtcatg
tggcaaaggc
cctggagacc
gagtgaactg
gtccctgagg
agcagactac

aagtcagcca

650

atttttctgg
tgtcctgccc
gataccctga
gaggaccctg
accaagccta
ctgcatcagg
cctgctccaa
tacaccctgc
gtcaaaggct
aacaactaca
aaactgactg
catgaggctc
ggcggaggat
ctggcttttg
actaatgaga
accgaagcaa
atggccctgg

gtggtcctga

tgctgactct
ctgaactgct
tgatctctag
aggtcaaatt
gagaggaaca
attggctgaa
ttgagaaaac
caccttcaag
tctacccttc
aaacaacccc
tggacaagtc
tgcataacca
ccggggetes

acgggcggac

tccctgcaga
cacagggact
ctattgtgga

ggtctacagt

655

gaaggggsetg

gggaggacct

aacccctgag
caactggtac
gtacaattca
tggcaaggaa
aatctcaaag
agaggaaatg
tgacattgct
ccctgtgcectg
tagatggcag
ctacactcag
gggaagcegec
atacattgaa
aaaggccctg
ggtcctgtgg
tggccatctg

caaagtgaac

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



actaatagat

ggtaatgaag

ggggctctgt
tacgggacag
ctgctggagg

t

<210> 35
<211>
<212>
<213>

DNA

<400> 35
gcggecegeca

cagtgtagtg
ctgaacgctg
tcaaaccact
ggcaaagtgg
ctgtcttatg
aatagatggc
aatgaagcac
gctctgtggc
gggacaggtt
ctggaggacg
tccggtggag
cctgcccctg
accctgatga
gaccctgagg
aagcctagag

catcaggatt

1389

ggctgagggt
caccagtgac
ggctgggagg

gttttgtggg

acgctgtcac

recombinant

tgaattttgg
tgggagacct
tgaccgagag
tcgagctgtc
gagagcgagc
acctgggaag
tgagggtgcg
cagtgaccgg
tgggaggact
ttgtgggsts
ctgtcactaa
gcggttctgg
aactgctggg
tctctagaac
tcaaattcaa

aggaacagta

ggctgaatgg

gcgggctcac

cggctccagc
actgcagaag
gtgcctgcga

taagcctgaa

actgaggctg
ggagaccctg
tgaactgact
cctgaggacc
agactacatg
tcagccagtg
ggctcacaga
ctccagccct
gcagaagctg
cctgcgagat
gcctgaactg
cggeggtggt
aggaccttct
ccctgaggtg
ctggtacgtg
caattcaacc

caaggaatac

agagagcatc
cctctgggag
ctgccagtcg
gatgtggtcg

ctgagacctt

attttcctgg
gcttttgacg
aatgagatcc
gaagcaacac
gccctggceta
gtcctgaggt
gagcatcgcg
ctgggagcaa
ccagtcggcc
gtggtcgtgg
agaccttgcc
agtgacaaaa
gtgtttctgt
acatgtgtgg
gatggagtgg
tacagagtgg

aagtgtaaag

gcgaagggag
caactcagct
gccaggctct

tgggtcaccg

gccctaccct

tgctgaccct

ggcggacata
ctgcagaaaa
agggactggt
ttgtggatgg
ctacagtcaa
aagggagcct
ctcagctgga
aggctctgcec
gtcaccgtca
ctaccctggg
cccacacctg
tcccaccaaa
tggtggatgt
aagtccacaa
tcagtgtgct

tctcaaacaa

cctgcaggtc
ggacaccgat
gcccaaagcea
tcagctgcac

gtgataagct

gaaaggcgtc
cattgaatac
ggccctgcag
cctgtggatc
ccatctgcag
agtgaacact
gcaggtcggt
caccgatggg
caaagcatac
gctgcacctg
cggtggagga
cccaccttgt
accaaaagat
gtctcatgag
tgccaaaacc
gactgtgctg

ggccctgect

1140

1200

1260

1320

1380

1381

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



gctccaattg
accctgccac
aaaggcttct
aactacaaaa
ctgactgtgg
gaggctctgc
taaaagctt

<210> 36

<211>

<212>
<213>

DNA
<400> 36

cggccgccat
agtgtgacaa
ctgtgtttct
tgacatgtgt
tggatggagt
cctacagagt
acaagtgtaa
ccaagggaca
ccaaaaacca
tggagtggga
attctgatgg
aggggaatgt
aatccctgtc
gaggaggtag
acctcaatgc

agagtaatca

ccggaaaggc

1379

agaaaacaat
cttcaagaga
acccttctga
caaccccccc
acaagtctag

ataaccacta

recombinant

gaactttggt
aacccacacc
gttcccacca
ggtggtggat
ggaagtccac
ggtcagtgtg
agtctcaaac
gcctagggaa
ggtgtccctg
gtcaaatgga
ctctttcttt
cttttcttgc
tctgtctect
cgccggagac
ggtcacagaa
cttcgagctg

caccgagcgg

ctcaaaggcc
ggaaatgacc
cattgctgtg
tgtgctggat
atggcagcag

cactcagaaa

ctgaggctga
tgcccacctt
aaaccaaaag
gtgtctcatg
aatgccaaaa
ctgactgtgc
aaggccctgc
ccccaggtct
acatgcctgg
cagcctgaga
ctgtactcca
tctgtcatgc
ggcaaaggcg
gtggacacat
agcgaactcg
agtttaagaa

gctgactatg

aagggacagc
aaaaaccagg
gagtgggagt
tctgatggct
gggaatgtct

tccctgtctc

tttttctggt
gtcctgcccc
ataccctgat
aggaccctga
ccaagcctag
tgcatcagga
ctgctccaat
acaccctgcc
tcaaaggctt
acaactacaa
aactgactgt
atgaggctct
gcggaggatc
tggcatttga
ccaacgaaat
ccgaggctac

tggccctggce

ctagggaacc
tgtccctgac
caaatggaca
ctttctttct
tttcttgctc

tgtctcctgg

gctgactctg
tgaactgctg
gatctctaga
ggtcaaattc
agaggaacag
ttggctgaat
tgagaaaaca
accttcaaga
ctacccttct
aacaaccccc
ggacaagtct

gcataaccac

cggeegtess
tggaaggaca
acctgtggag
acagggccta

tatcgtggac

ccaggtctac
atgcctggtc
gcctgagaac
gtactccaaa
tgtcatgcat

caaatgatag

aaggggetgc

ggaggacctt
acccctgagg
aactggtacg
tacaattcaa
ggcaaggaat
atctcaaagg
gaggaaatga
gacattgctg
cctgtgctgg
agatggcagc
tacactcaga
ggaagcggcsg
tttgttgagt
aaagccctac
gtgctttggt

ggtcatctgc

1080

1140

1200

1260

1320

1380

1389

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



agctgtcgta
caaatcgctg
ggaatgaagc
gagccctgtg
atgggactgg

ttctcgaaga

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

37

DNA

<400> 37
gcggecegeca

cagtgtgaca
tctgtgtttc
gtgacatgtg
gtggatggag
acctacagag
tacaagtgta
gccaagggac
accaaaaacc
gtggagtggsg
gattctgatg
caggggaatg
aaatccctgt
ggaggaggta
tacctcaatg
ttaagaaccg

gactatgtgg

1357

taatttgggc
gcttagagtt
ccctgtcacc
gcttggeggt
cttcgttgga

tgcagtcacc

recombinant

tgaactttgg
aaacccacac
tgttcccacc
tggtggtgga
tggaagtcca
tggtcagtgt
aagtctcaaa
agcctaggga
aggtgtccct
agtcaaatgg
gctctttctt
tcttttcttg
ctctgtctcc
gegeeggaga
cggtcacaga
aggctacaca

ccctggctat

agccaaccag
gttgcacatc
ggaagcagcc
ttgccagagt
tgccttcgceg

aagccagaat

tctgaggctg
ctgcccacct
aaaaccaaaa
tgtgtctcat
caatgccaaa
gctgactgtg
caaggccctg
accccaggtc
gacatgcctg
acagcctgag
tctgtactcc
ctctgtcatg
tggcaaaggc
cgtggacaca
aagcgagaaa
gggcctagtg

cgtggacggt

tggtcctcag
gcgagcaaag
ctctcggtgc
tgccagttgg
acgtggtggt

tacgcccttg

atttttctgg
tgtcctgccc
gataccctga
gaggaccctg
accaagccta
ctgcatcagg
cctgctccaa
tacaccctgc
gtcaaaggct
aacaactaca
aaactgactg
catgaggctc
ggcggaggat
ttggcatttg
gccctacaga
ctttggtccg

catctgcagc

atctactgtg
agagggcagc
cactcagttg
ccctgctctg
cggccgtcac

tccaacccct

tgctgactct
ctgaactgct
tgatctctag
aggtcaaatt
gagaggaaca
attggctgaa
ttgagaaaac
caccttcaag
tctacccttc
aaacaacccc
tggacaagtc
tgcataacca
ccgggestgg
atggaaggac
gtaatcactt
gaaaggccac

tgtcgtataa

cccgtcaaca
ttgcaagtgg
gataccgatg
cccaaggcct
ccccttcacc

tgataagct

gaaggggsts

gggaggacct

aacccctgag
caactggtac
gtacaattca
tggcaaggaa
aatctcaaag
agaggaaatg
tgacattgct
ccctgtgcetg
tagatggcag
ctacactcag
gggaagcggc
atttgttgag
cgagctgagt
cgagcgggct

tttgggcagc

1080

1140

1200

1260

1320

1379

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



caaccagtgg
gcacatcgcg
agcagccctc
ccagagttgc
cttcgcgacg
ccagaattac
<210> 38
<211>

<212>
<213>

DNA

<400> 38
gcggecgeca

cagtgtgaca
tctgtgtttc
gtgacatgtg
gtggatggag
acctacagag
tacaagtgta
gccaagggac
accaaaaacc
gtggagtggsg
gattctgatg
caggggaatg
aaatccctgt
ggaggaggta
gaaaggacta
tgctacgctt
ctggacgatt

gtctattttt

1147

tcctcagatc
agcaaagaga
tcggtgccac
cagttggccc
tggtggtcgg

gcccttgtcc

recombinant

tgaactttgg
aaacccacac
tgttcccacc
tggtggtgga
tggaagtcca
tggtcagtgt
aagtctcaaa
agcctaggga
aggtgtccct
agtcaaatgg
gctctttctt
tcttttcttg
ctctgtctcc
gcgaagccga
accagtctgg
cctggcgcaa
tcaactgtta

gctgttgcga

tactgtgccc
gggcagcttg
tcagttggat
tgctctgecc
ccgtcacccc

aaccccttga

tctgaggctg
ctgcccacct
aaaaccaaaa
tgtgtctcat
caatgccaaa
gctgactgtg
caaggccctg
accccaggtc
gacatgcctg
acagcctgag
tctgtactcc
ctctgtcatg
tggcaaaggc
aactcgtgaa
cctggagegg
ttccagcggg
cgatcgacag

gggcaacttc

gtcaacacaa

caagtgggga
accgatggag
aaggcctatg
cttcaccttc

taagctt

atttttctgg
tgtcctgccc
gataccctga
gaggaccctg
accaagccta
ctgcatcagg
cctgctccaa
tacaccctgc
gtcaaaggct
aacaactaca
aaactgactg
catgaggctc
ggcggaggat
tgtatctact
tgtgagggag
accattgagc
gaatgcgtgg

tgcaatgaaa

atcgctggct
atgaagcccc
ccctgtggcet
ggactggctt

tcgaagatgc

tgctgactct
ctgaactgct
tgatctctag
aggtcaaatt
gagaggaaca
attggctgaa
ttgagaaaac
caccttcaag
tctacccttc
aaacaacccc
tggacaagtc
tgcataacca
ccggggetes
ataacgccaa
aacaggacaa
tggtgaagaa
caaccgagga

ggtttacaca

tagagttgtt
tgtcaccgga
tggcggtttg
cgttggatgc

agtcaccaag

gaaggggsetg

gggaggacct

aacccctgag
caactggtac
gtacaattca
tggcaaggaa
aatctcaaag
agaggaaatg
tgacattgct
ccctgtgcectg
tagatggcag
ctacactcag
gggaagcegec
ttgggagctg
gagactgcac
aggttgttgg
aaatccccag

tctgcctgag

1080

1140

1200

1260

1320

1357

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



ccaggaggac ccgaagtgac ctacgaacca ccccctaccg cccctactct gctgacctga

taagctt

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

39
1152
DNA
reco

<400> 39
gcggecegeca

cagtgtgaag
actaaccagt
gcttcctggc
gatttcaact

ttttgctgtt

ggacccgaag

ggatccggtg

tgtcctgecc
gataccctga
gaggaccctg
accaagccta
ctgcatcagg
cctgctccaa
tacaccctgc
gtcaaaggct
aacaactaca
aaactgactg
catgaggctc

tagtaaaagc

<210> 40

mbinant

tgaattttgg
ccgaaactcg
ctggcctgga
gcaattccag
gttacgatcg
gcgagggcaa
tgacctacga
gaggcggttc
ctgaactgct
tgatctctag
aggtcaaatt
gagaggaaca
attggctgaa
ttgagaaaac
caccttcaag
tctacccttc
aaacaacccc
tggacaagtc
tgcataacca

tt

actgaggctg
tgaatgtatc
gcggtgtgag
cgggaccatt
acaggaatgc
cttctgcaat
accaccccct
tggcggeggt
gggaggacct
aacccctgag
caactggtac
gtacaattca
tggcaaggaa
aatctcaaag
agaggaaatg
tgacattgct
ccctgtgcetg
tagatggcag

ctacactcag

attttcctgg

tactataacg

ggagaacagg
gagctggtga
gtggcaaccg
gaaaggttta
accgccccta
ggtagtgaca
tctgtgtttc
gtgacatgtg
gtggatggag
acctacagag
tacaagtgta
gccaagggac
accaaaaacc
gtggagtggg
gattctgatg

caggggaatg

aaatccctgt

tgctgaccct
ccaattggga
acaagagact
agaaaggttg
aggaaaatcc
cacatctgcc
ctctgctgac
aaacccacac
tgttcccacc
tggtggtgga
tggaagtcca
tggtcagtgt
aagtctcaaa
agcctaggga
aggtgtccct
agtcaaatgg
gctctttcett
tcttttcttg

ctctgtctcc

gaaaggcgtc
gctggaaagg
gcactgctac
ttggctggac
ccaggtctat
tgagccagga
cggcggtgga
ctgcccacct
aaaaccaaaa
tgtgtctcat
caatgccaaa
gctgactgtg
caaggccctg
accccaggtc
gacatgcctg
acagcctgag
tctgtactcc
ctctgtcatg

tggcaaatga

1140

1147

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1152



<211>
<212>
<213>

1152
DNA
reco

<400> 40
gcggecgeca

cagtgtgaag
actaaccagt
gcttcctggc
gatttcaact

ttttgctgtt

ggacccgaag

ggatccggtg
tgtcctgccc
gataccctga
gaggaccctg
accaagccta
ctgcatcagg
cctgctccaa
tacaccctgc
gtcaaaggct
aacaactaca
aaactgactg
catgaggctc
tagtaaaagc
<210>
<211>

<212>
<213>

41
1770
DNA
reco

<400> 41

mbinant

tgaattttgg
ccgaaactcg
ctggcctgga
gcaattccag
gttacgatcg
gcgagggcaa
tgacctacga
gaggcggttc
ctgaactgct
tgatctctag
aggtcaaatt
gagaggaaca
attggctgaa
ttgagaaaac
caccttcaag
tctacccttc
aaacaacccc
tggacaagtc
tgcataacca

tt

mbinant

actgaggctg
tgaatgtatc
gcggtgtgag
cgggaccatt
acaggaatgc
cttctgcaat
accaccccct
tggcggegsgt
gggaggacct
aacccctgag
caactggtac
gtacaattca
tggcaaggaa
aatctcaaag
agaggaaatg
tgacattgct
ccctgtgcectg
tagatggcag

ctacactcag

attttcctgg

tactataacg

ggagaacagg
gagctggtga
gtggcaaccg
gaaaggttta
accgccccta
ggtagtgaca
tctgtgtttc
gtgacatgtg
gtggatggag
acctacagag
tacaagtgta
gccaagggac
accaaaaacc
gtggagtggg
gattctgatg

caggggaatg

aaatccctgt

tgctgaccct
ccaattggga
acaagagact
agaaaggttg
aggaaaatcc
cacatctgcc
ctctgctgac
aaacccacac
tgttcccacc
tggtggtgga
tggaagtcca
tggtcagtgt
aagtctcaaa
agcctaggga
aggtgtccct
agtcaaatgg
gctctttcett
tcttttcttg

ctctgtctcc

gaaaggcgtc
gctggaaagg
gcactgctac
ttggctggac
ccaggtctat
tgaggcagga
cggcggtgga
ctgcccacct
aaaaccaaaa
tgtgtctcat
caatgccaaa
gctgactgtg
caaggccctg
accccaggtc
gacatgcctg
acagcctgag
tctgtactcc
ctctgtcatg

tggcaaatga

cggccgeccat gaattttgga ctgaggctga ttttcctggt gectgaccctg aaaggegtcc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1152

60



agtgtgaagc
ctaaccagtc
cttcctggceg
atttcaactg
tttgctgttg
gacccgaagt
gatccggtgg
gtcctgcccc
ataccctgat
aggaccctga
ccaagcctag
tgcatcagga
ctgctccaat
acaccctgcc
tcaaaggctt
acaactacaa
aactgactgt
atgaggctct
gcggaggatc
tggcttttga
ctaatgagat
ccgaagcaac
tggccctggce
tggtcctgag
gagagcatcg
ctctgggagc

tgccagtcgg

cgaaactcgt
tggcctggag
caattccagc
ttacgatcga
cgagggcaac
gacctacgaa
aggcggttct
tgaactgctg
gatctctaga
ggtcaaattc
agaggaacag
ttggctgaat
tgagaaaaca
accttcaaga
ctacccttct
aacaaccccc
ggacaagtct

gcataaccac

cgggeetees
cgggeggaca
ccctgcagaa
acagggactg
tattgtggat
gtctacagtc
cgaagggasc
aactcagctg

ccaggctctg

gaatgtatct
cggtgtgagg
gggaccattg
caggaatgcg
ttctgcaatg
ccacccccta
ggcggeggty
ggaggacctt
acccctgagg
aactggtacg
tacaattcaa
ggcaaggaat
atctcaaagg
gaggaaatga
gacattgctg
cctgtgetgg
agatggcagc
tacactcaga
ggaagegecs
tacattgaat
aaggccctgc
gtcctgtgga
ggccatctgc
aaagtgaaca
ctgcaggtcg
gacaccgatg

cccaaagcat

actataacgc
gagaacagga
agctggtgaa
tggcaaccga
aaaggtttac
ccgcccctac
gtagtgacaa
ctgtgtttct
tgacatgtgt
tggatggagt
cctacagagt
acaagtgtaa
ccaagggaca
ccaaaaacca
tggagtggga
attctgatgg
aggggaatgt
aatccctgtc
gaggaggtag
acctgaacgc
agtcaaacca
tcggcaaagt
agctgtctta
ctaatagatg
gtaatgaagc
gggctctgtg

acgggacagg

caattgggag
caagagactg
gaaaggttgt
ggaaaatccc
acatctgcct
tctgctgacc
aacccacacc
gttcccacca
ggtggtggat
ggaagtccac
ggtcagtgtg
agtctcaaac
gcctagggaa
ggtgtccctg
gtcaaatgga
ctctttcttt
cttttcttgc
tctgtctect
tgtgggagac
tgtgaccgag
cttcgagctg
gggagagcega
tgacctggga
gctgagggtg
accagtgacc
gctgggagga

ttttgtgges

ctggaaagga
cactgctacg
tggctggacg
caggtctatt
gagccaggag
ggcggtggag
tgcccacctt
aaaccaaaag
gtgtctcatg
aatgccaaaa
ctgactgtgc
aaggccctgc
ccccaggtct
acatgcctgg
cagcctgaga
ctgtactcca
tctgtcatgc
ggcaaaggeg
ctggagaccc
agtgaactga
tccctgagga
gcagactaca
agtcagccag
cgggctcaca
ggctccagcc
ctgcagaagc

tgcctgcgag

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



atgtggtcgt

tgagaccttg

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

42

DNA

<400> 42
gcggecgeca

cagtgtgaag
actaaccagt
gcttcctggc
gatttcaact

ttttgctgtt

ggacccgaag

ggatccggtg

tgtcctgccc
gataccctga
gaggaccctg
accaagccta
ctgcatcagg
cctgctccaa
tacaccctgc
gtcaaaggct
aacaactaca
aaactgactg
catgaggctc
ggcggaggat
ttggcatttg

gccaacgaaa

1771

gggtcaccgt

ccctaccctg

recombinant

tgaattttgg
ccgaaactcg
ctggcctgga
gcaattccag
gttacgatcg
gcgagggcaa
tgacctacga
gaggcggttc
ctgaactgct
tgatctctag
aggtcaaatt
gagaggaaca
attggctgaa
ttgagaaaac
caccttcaag
tctacccttc
aaacaacccc
tggacaagtc

tgcataacca

ccggegstgg

atggaaggac

tacctgtgga

cagctgcacc

tgataagctt

actgaggctg
tgaatgtatc
gcggtgtgag
cgggaccatt
acaggaatgc
cttctgcaat
accaccccct
tggeggegsgt
gggaggacct
aacccctgag
caactggtac
gtacaattca
tggcaaggaa
aatctcaaag
agaggaaatg
tgacattgct
ccctgtgcectg
tagatggcag
ctacactcag
gggaagcegec
atttgttgag

gaaagcccta

tgctggagga cgctgtcact aagcctgaac

attttcctgg

tactataacg

ggagaacagg
gagctggtga
gtggcaaccg
gaaaggttta
accgccccta
ggtagtgaca
tctgtgtttc
gtgacatgtg
gtggatggag
acctacagag
tacaagtgta
gccaagggac
accaaaaacc
gtggagtggg
gattctgatg
caggggaatg
aaatccctgt
ggaggaggta
tacctcaatg

cagagtaatc

tgctgaccct
ccaattggga
acaagagact
agaaaggttg
aggaaaatcc
cacatctgcc
ctctgctgac
aaacccacac
tgttcccacc
tggtggtgga
tggaagtcca
tggtcagtgt
aagtctcaaa
agcctaggga
aggtgtccct
agtcaaatgg
gctctttcett
tcttttcttg
ctctgtctcc
gcgecggaga
cggtcacaga

acttcgagct

gaaaggcgtc
gctggaaagg
gcactgctac
ttggctggac
ccaggtctat
tgaggcagga
cggcggtgga
ctgcccacct
aaaaccaaaa
tgtgtctcat
caatgccaaa
gctgactgtg
caaggccctg
accccaggtc
gacatgcctg
acagcctgag
tctgtactcc
ctctgtcatg
tggcaaaggc
cgtggacaca
aagcgaactc

gagtttaaga

1740

1770

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320



accgaggcta
gtggccctgg
gtggtcctca
cgcgagcaaa
cctctcggtg
ttgccagttg
gacgtggtgg
ttacgccctt
<210>
<211>

<212>
<213>

43

DNA

<400> 43
gcggecegeca

cagtgtgaag
actaaccagt
gcttcctggc
gatttcaact

ttttgctgtt

ggacccgaag

ggatccggtg

tgtcctgecc
gataccctga
gaggaccctg
accaagccta
ctgcatcagg
cctgctccaa

tacaccctgc

1747

cacagggcct
ctatcgtgga
gatctactgt
gagagggcag
ccactcagtt
gccctgctct
tcggccgtca

gtccaacccc

recombinant

tgaattttgg
ccgaaactcg
ctggcctgga
gcaattccag
gttacgatcg
gcgagggeaa
tgacctacga
gaggcggttc
ctgaactgct
tgatctctag
aggtcaaatt
gagaggaaca
attggctgaa
ttgagaaaac

caccttcaag

agtgctttgg
cggtcatctg
gcccgtcaac
cttgcaagtg
ggataccgat
gcccaaggec
cccccttcac

ttgataagct

actgaggctg
tgaatgtatc
gcggtgtgag
cgggaccatt
acaggaatgc
cttctgcaat
accaccccct
tggcggeggt
gggaggacct
aacccctgag
caactggtac
gtacaattca
tggcaaggaa
aatctcaaag

agaggaaatg

tccggaaagg
cagctgtcgt
acaaatcgct
gggaatgaag
ggagccctgt
tatgggactg
cttctcgaag

t

attttcctgg

tactataacg

ggagaacagg
gagctggtga
gtggcaaccg
gaaaggttta
accgccccta
ggtagtgaca
tctgtgtttc
gtgacatgtg
gtggatggag
acctacagag
tacaagtgta

gccaagggac

aCCaaaaacc

ccaccgagcg
ataatttggg
ggcttagagt
cccctgtcac
ggcttggegg
gcttcgttgg

atgcagtcac

tgctgaccct
ccaattggga
acaagagact
agaaaggttg
aggaaaatcc
cacatctgcc
ctctgctgac
aaacccacac
tgttcccacc
tggtggtgga
tggaagtcca
tggtcagtgt
aagtctcaaa

agcctaggga

aggtgtccct

ggctgactat
cagccaacca
tgttgcacat
cggaagcagc
tttgccagag
atgccttcgc

caagccagaa

gaaaggcgtc
gctggaaagg
gcactgctac
ttggctggac
ccaggtctat
tgaggcagga
cggcggtgga
ctgcccacct
aaaaccaaaa
tgtgtctcat
caatgccaaa
gctgactgtg
caaggccctg
accccaggtc

gacatgcctg

1380

1440

1500

1560

1620

1680

1740

1771

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



gtcaaaggct
aacaactaca
aaactgactg
catgaggctc
ggcggaggat
ttggcatttg
gccctacaga
ctttggtccg
catctgcagc

gtcaacacaa

caagtgggga
accgatggag
aaggcctatg
cttcaccttc
taagctt
<210>

<211>

<212>
<213>

44
732
DNA

<400> 44
gcggecgeca

cagtgtcagt
acaatcagtt
cagcaacatc
ggagtgtcca
gggctacaag

tatggggtgt

tccgtcaccc

tgtctgatta

tctacccttc
aaacaacccc
tggacaagtc

tgcataacca

ccggggetgg

atggaaggac

gtaatcactt
gaaaggccac
tgtcgtataa
atcgctggct
atgaagcccc
ccctgtggcet
ggactggctt

tcgaagatgc

recombinant

tgaattttgg
ccgccctaac
gcaccgggac
ccggcaaagc
acaggttttc
cggaggatga
tcggaggegs
tgttccctcc

gcgacttcta

tgacattgct
ccctgtgcetg
tagatggcag
ctacactcag
gggaagegsce
atttgttgag
cgagctgagt
cgagcgggct
tttgggcagc
tagagttgtt
tgtcaccgga
tggcggtttg
cgttggatgc

agtcaccaag

actgaggctg
ccagcccgca
ctccagcgat
acctaagctc
tggatccaaa
agcagactac
caccaagctc

ctcatccgag

ccctggggcc

gtggagtggg
gattctgatg
caggggaatg
aaatccctgt
ggaggaggta
tacctcaatg
ttaagaaccg
gactatgtgg
caaccagtgg
gcacatcgcg
agcagccctc
ccagagttgc
cttcgcgacg

ccagaattac

attttcctgg
agcgtttcag
gtcggcagct
atgatctatg
tcgggcaata
tactgtggaa
acggtgttag
gaactgcagg

gtgactgtgg

agtcaaatgg
gctctttcett
tcttttcttg
ctctgtctcc
gcgecggaga
cggtcacaga
aggctacaca
ccctggctat
tcctcagatc
agcaaagaga
tcggtgccac
cagttggccc
tggtggtcgg

gceccttgtcc

tgctgaccct
gttctcccgg
ataactacgt
gtgtttccaa
cagccagcct
ctttcgcagg
gtcagccaaa
ccaataaggc

cttggaaagc

acagcctgag
tctgtactcc
ctctgtcatg
tggcaaaggc
cgtggacaca
aagcgagaaa
gggcctagtg
cgtggacggt
tactgtgccc
gggcagcttg
tcagttggat
tgctctgecc
ccgtcacccc

aaccccttga

gaaaggcgtc
gcagagtatt
gaattggtac
acgacccagc
gaccatttcg
cgggtcctac
agcggegeca
tacactggtc

cgattcttct

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1747

60

120

180

240

300

360

420

480

540



cccgtgaaag ctggagtgga aacaaccacc ccctctaaac agagcaacaa caaatacgct

gcctcttcat acctgtccct gacccctgaa cagtggaaat ctcaccggtc ttactcatgc

caggtgacac acgagggatc aactgtggag aaaaccgtgg ctcctaccga atgttcatga

tagtaaaagc

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

45
1416
DNA
reco

<400> 45
gcggecegeca

cagtgtcagg
aaggtttctt
caggctcctg
tcatacgctc
gcctacatgg
gggggcrtggt
aagggcccta
gctctgggat
ggtgctctga
tctctgtcat
aatgtgaacc
gacaaaaccc
tttctgttcc
tgtgtggteg
ggagtggaag
agagtggtca
tgtaaagtct

ggacagccta

tt

mbinant

tgaattttgg
ttcagttggt
gcaaagcctc
gtcagggact
agaagtttca
aactgagtcg
ttgattactg
gtgtgtttcc
gcctggtgaa
cttctggtgt
ctgtggtcac
acaaaccatc
acacctgccc
cccccaaacc
tggatgtgtc
tccacaatgc
gtgtgctgac
caaacaaggc

gggaacccca

actgaggctg
tcagtcaggt
cggctacaca
cgaatggatg
gggcegggta
ccttcggtca
gggacagggt
tctggctccc
ggattacttt
ccacactttc
tgtgccctct
caacactaaa
accttgtcct
aaaggatacc
tcatgaggac
caaaaccaag
tgtgctgcat
cctgecctgcet

ggtctacacc

attttcctgg
gccgaggtga
tttacttcca
ggaacaataa
acaatgacca
gatgacactg
actctggtta
tcttccaaat
cctgaacctg
cctgectgtgce
tcatctctgg
gtggacaaaa
gcccctgaac
ctgatgatct
cctgaggtca
cctagagagg
caggattggc
ccaattgaga

ctgccacctt

tgctgaccct
agaagcctgg
gctatataaa
accccgtgtc
gagatacctc
ccgtgtatta
ctgtctcgag
ccacttctgg
tgactgtctc
tgcagtctag
gaacccagac
aagtggaacc
tgctgggagg
ctagaacccc
aattcaactg
aacagtacaa
tgaatggcaa

aaacaatctc

caagagagga

gaaaggcgtc
ggcttccgtg
ctgggtgcga
agggtccact
aatctccacc
ctgtgcaagg
cgctagcaca
tggcactgct
atggaactct
tggactgtac
ctacatttgt
caaatcctgt
accttctgtg
tgaggtgaca
gtacgtggat
ttcaacctac
ggaatacaag
aaaggccaag

aatgaccaaa

600

660

720

732

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



aaccaggtgt
tgggagtcaa
gatggctctt
aatgtctttt
ctgtctctgt
<210>
<211>

<212>
<213>

46

DNA

<400> 46
gcggecgeca

cagtgtcagg
aaggtttctt
caggctcctg
tcatacgctc
gcctacatgg
gggggctggt
aagggcccta
gctctgggat
ggtgctctga
tctctgtcat
aatgtgaacc
gacaaaaccc
tttctgttcc
tgtgtggtes
ggagtggaag
agagtggtca
tgtaaagtct

ggacagccta

2035

ccctgacatg
atggacagcc
tctttctgta
cttgctctgt

ctcccgggaa

recombinant

tgaattttgg
ttcagttggt
gcaaagcctc
gtcagggact
agaagtttca
aactgagtcg
ttgattactg
gtgtgtttcc
gcctggtgaa
cttctggtgt
ctgtggtcac
acaaaccatc
acacctgccc
caccaaaacc
tggatgtgtc
tccacaatgc
gtgtgctgac
caaacaaggc

gggaacccca

cctggtcaaa
tgagaacaac
ctccaaactg
catgcatgag

atgatagtaa

actgaggctg
tcagtcaggt
cggctacaca
cgaatggatg
gggccgggta
ccttcggtca
gggacagggt
tctggctccc
ggattacttt
ccacactttc
tgtgccctct
caacactaaa
accttgtcct
aaaagatacc
tcatgaggac
caaaaccaag
tgtgctgcat
cctgectget

ggtctacacc

ggcttctacc
tacaaaacaa
actgtggaca
gctctgcata

aagctt

attttcctgg
gccgaggtga
tttacttcca
ggaacaataa
acaatgacca
gatgacactg
actctggtta
tcttccaaat
cctgaacctg
cctgctgtgc
tcatctctgg
gtggacaaaa
gcccctgaac
ctgatgatct
cctgaggtca
cctagagagg
caggattggc
ccaattgaga

ctgccacctt

cttctgacat
ccccccctgt
agtctagatg

accactacac

tgctgaccct
agaagcctgg
gctatataaa
accccgtgtc
gagatacctc
ccgtgtatta
ctgtctcgag
ccacttctgg
tgactgtctc
tgcagtctag
gaacccagac
aagtggaacc
tgctgggags
ctagaacccc
aattcaactg
aacagtacaa
tgaatggcaa

aaacaatctc

caagagagga

tgctgtggag
gctggattct

gcagcagges

tcagaaatcc

gaaaggcgtc
ggcttccgtg
ctgggtgcga
agggtccact
aatctccacc
ctgtgcaagg
cgctagcaca
tggcactgct
atggaactct
tggactgtac
ctacatttgt
caaatcctgt
accttctgtg
tgaggtgaca
gtacgtggat
ttcaacctac
ggaatacaag
aaaggccaag

aatgaccaaa

1200

1260

1320

1380

1416

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140



aaccaggtgt
tgggagtcaa
gatggctctt
aatgtctttt
ctgtctctgt
ggtagcgeceg
aatgcggtca
aatcacttcg
aaggccaccg
tcgtataatt
cgctggctta
gaagcccctg
ctgtggcttg
actggcttcg
gaagatgcag
<210>
<211>

<212>
<213>

47
720
DNA

<400> 47
gcggecegeca

cagtgtgaca
gtgactataa
cctggaaagg
tccagattct
ccggaagatt
ggtggcacga

ccatctgatg

ccctgacatg
atggacagcc
tctttctgta
cttgctctgt
ctcctggcaa
gagacgtgga
cagaaagcga
agctgagttt
agcgggectga
tgggcagcca
gagttgttgc
tcaccggaag
gcggtttgcec
ttggatgcct

tcaccaagcc

recombinant

tgaattttgg
tccaaatgac
cctgctccgce
cacccaagct
ctgggagcgg
tcgccacata
aagtggaaat

aacagctgaa

cctggtcaaa
tgagaacaac
ctccaaactg
catgcatgag
aggcggegea
cacattggca
actcgccaac
aagaaccgag
ctatgtggcc
accagtggtc
acatcgcgag
cagccctctc
agagttgcca
tcgcgacgtg

agaattacgc

actgaggctg
ccagtctcca
atcctcatca
gcttatatac
gtctggtacc
ctattgccag
caagcgtacg

atctggcact

ggcttctacc
tacaaaacaa
actgtggaca
gctctgcata
ggatccgggg
tttgatggaa
gaaatacctg
gctacacagg
ctggctatcg
ctcagatcta
caaagagagg
ggtgccactc
gttggccctg
gtggtcggcec

ccttgtccaa

attttcctgg
tcctccctga
atctcgtaca
gatacctcta
gactttactc
cagtggtacc
gtcgcggegce

gcttctgtgg

cttctgacat
ccccccctgt
agtctagatg
accactacac
gtgggggaag
ggacatttgt
tggagaaagc
gcctagtgcet
tggacggtca
ctgtgcccgt
gcagcttgca
agttggatac
ctctgcccaa
gtcaccccct

ccccttgata

tgctgaccct
gcgcgagtgt
tgcactggta
aattggcaag
taacgatctc
tgcaccccct
cttctgtgtt

tctgtctgcet

tgctgtggag
gctggattct
gcagcagges
tcagaaatcc
cggcggagga
tgagtacctc
cctacagagt
ttggtccgga
tctgcagctg
caacacaaat
agtggggaat
cgatggagcc
ggcctatggg
tcaccttctc

agctt

gaaaggcgtc
gggtgatcgc
tcagcagaag
aggggttccc
atcactgcaa
cacattcgga
cattttcccc

gaacaacttc

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2035

60

120

180

240

300

360

420

480



taccctagag
caggaatctg
acactgagca
gggctgtcta
<210>
<211>

<212>
<213>

48

DNA

<400> 48
gcggecgeca

cagtgtcaat
tccctcacct
atcagacagc
aagcgcctga
caattctcac
cgccgecgcta
ctggttactg
tccaaatcca
gaacctgtga
gctgtgctgc
tctctgggaa
gacaaaaaag
cctgaactgc
atgatctcta
gaggtcaaat
agagaggaac
gattggctga
attgagaaaa

ccaccttcaa

1443

aggccaaagt
tcactgagca
aggctgatta

gtcctgtgac

recombinant

tgaattttgg
tgcaattgca
gcaccgtttc
ctcccggcaa
atccctccct
tgaaactttc
ttactactgt
tctcgagcgc
cttctggtgg
ctgtctcatg
agtctagtgg
cccagaccta
tggaacccaa
tgggaggacc
gaacccctga
tcaactggta
agtacaattc

atggcaagga

caatctcaaa

gagaggaaat

ccagtggaaa
ggactctaag
cgagaaacac

caaatccttc

actgaggctg
agagagcges
cggattctcc
gggcctggaa
gcgcaatcgc
tagcgtaaca
catcggaggt
tagcacaaag
cactgctgct
gaactctggt
actgtactct
catttgtaat
atcctgtgac
ttctgtgttt
ggtgacatgt
cgtggatgga
aacctacaga
atacaagtgt

ggCCaaggga

gacCaaaaac

gtggacaatg
gatagcacat
aaagtgtacg

aataggggag

attttcctgg
cccggactcg
ctccggaaag
tggattggac
gtgacaatca
gctgctgaca
gggacgttcg
ggccctagtg
ctgggatgcc
gctctgactt
ctgtcatctg
gtgaaccaca
aaaacccaca
ctgttccccc
gtggtggteg
gtggaagtcc
gtggtcagtg
aaagtctcaa

cagcctaggg

caggtgtccc

ctctgcagag
actccctgtc
cctgtgaagt

agtgctgata

tgctgaccct
tgaaaccatc
tcggaagttc
acatctattg
gcgtggatac
cggctgtata
atctgtgggsg
tgtttcctct
tggtgaagga
ctggtgtcca
tggtcactgt
aaccatccaa
cctgcccacc
ccaaaccaaa
atgtgtctca
acaatgccaa
tgctgactgt
acaaggccct
aaccccaggt

tgacatgcct

tgggaattcc
ctctactctg
cacacatcag

gtaaaagctt

gaaaggcgtc
tgagaccctc
agtgtcctgg
ggatgacgat
cagcaagaat
ttattgcgcc
acaggggact
ggctccctct
ttactttcct
cactttccct
gccctcttca
cactaaagtg
ttgtcctgcc
ggataccctg
tgaggaccct
aaccaagcct
gctgcatcag
gcctgctcca

ctacaccctg

ggtcaaaggc

540

600

660

720

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



ttctaccctt
aaaacaaccc
gtggacaagt
ctgcataacc
ctt

<210>
<211>

<212>
<213>

49

DNA

<400> 49
gcggecegeca

cagtgtcaat
tccctcacct
atcagacagc
aagcgcctga
caattctcac
cgccgegcta
ctggttactg
tccaaatcca
gaacctgtga
gctgtgcectgc
tctctgggaa
gacaaaaaag
cctgaactgc
atgatctcta
gaggtcaaat
agagaggaac

gattggctga

2062

ctgacattgc
cccctgtgcet
ctagatggca

actacactca

recombinant

tgaattttgg
tgcaattgca
gcaccgtttc
ctcccggcaa
atccctccct
tgaaactttc
ttactactgt
tctcgagcgc
cttctggtgg
ctgtctcatg
agtctagtgg
cccagaccta
tggaacccaa
tgggaggacc
gaacccctga
tcaactggta

agtacaattc

atggcaagga

tgtggagtgg
ggattctgat

gcaggggaat

gaaatccctg

actgaggctg
agagagcges
cggattctcc
gggcctggaa
gcgcaatcgc
tagcgtaaca
catcggaggt
tagcacaaag
cactgctgct
gaactctggt
actgtactct
catttgtaat
atcctgtgac
ttctgtgttt
ggtgacatgt
cgtggatgga
aacctacaga

atacaagtgt

gagtcaaatg
ggctctttct
gtcttttctt

tctctgtctc

attttcctgg
cccggactcg
ctccggaaag
tggattggac
gtgacaatca
gctgctgaca
gggacgttcg
ggccctagtg
ctgggatgcc
gctctgactt
ctgtcatctg
gtgaaccaca
aaaacccaca
ctgttcccac
gtggtggteg
gtggaagtcc
gtggtcagtg

aaagtctcaa

gacagcctga
ttctgtactc

gctctgtcat

ccgggaaatg

tgctgaccct
tgaaaccatc
tcggaagttc
acatctattg
gcgtggatac
cggctgtata
atctgtgggsg
tgtttcctct
tggtgaagga
ctggtgtcca
tggtcactgt
aaccatccaa
cctgcccacc
caaaaccaaa
atgtgtctca
acaatgccaa
tgctgactgt

acaaggccct

gaacaactac
caaactgact
gcatgaggct

atagtaaaag

gaaaggcgtc
tgagaccctc
agtgtcctgg
ggatgacgat
cagcaagaat
ttattgcgcc
acaggggact
ggctccctct
ttactttcct
cactttccct
gccctcttca
cactaaagtg
ttgtcctgcec
agataccctg
tgaggaccct
aaccaagcct
gctgcatcag

gcctgctcca

1260

1320

1380

1440

1443

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



attgagaaaa
ccaccttcaa
ttctaccctt
a@aaacaaccc
gtggacaagt
ctgcataacc
tccggggets
gatggaagga
atacctgtgg
acacagggcc
gctatcgtgg
agatctactg
agagagggca
gccactcagt
ggccctgctc
gtcggccgtc
tgtccaaccc
<210>
<211>

<212>
<213>

50

DNA

<400> 50
gcggecgeca

cagtgtggta
accgaactgt
gaagacgtga
tgcattccct

atgaacaaga

aagggcccag

1671

caatctcaaa
gagaggaaat
ctgacattgc
cccctgtgcet
ctagatggca
actacactca
ggggaagegs
catttgttga
agaaagccct
tagtgctttg
acggtcatct
tgcccgtcaa
gcttgcaagt
tggataccga
tgcccaaggc
acccccttca

cttgataagc

recombinant

tgaattttgg
actgttggct
caaaagaaga
acgataatac
gtaaagagac
aaaataagcc

tctgtggact

ggccaaggga
gaccaaaaac
tgtggagteg
ggattctgat
gcaggggaat
gaaatccctg
cggaggaggt
gtacctcaat
acagagtaat
gtccggaaag
gcagctgtcg
cacaaatcgc
ggggaatgaa
tggagccctg
ctatgggact
ccttctcgaa

tt

actgaggctg
gcggeaggcet
gtgttgctcc
tctgttcaag
ctgcgaaaac
tcgctgegtg

ggacgggaaa

cagcctaggg

caggtgtccc
gagtcaaatg
ggctctttct
gtcttttctt
tctctgtctc
agcgccggag
gcggtcacag
cacttcgagc
gccaccgagc
tataatttgg
tggcttagag
gcccctgtca
tggcttggeg
ggcttcgttg

gatgcagtca

attttcctgg
aaaaatggta
acaggaaggc
tggatgatct
gtggattgtg
tgtgcacccg

acatacagga

aaccccaggt
tgacatgcct
gacagcctga
ttctgtactc
gctctgtcat
ctggcaaagg
acgtggacac
aaagcgaact
tgagtttaag
gggctgacta
gcagccaacc
ttgttgcaca
ccggaagcag
gtttgccaga
gatgccttcg

ccaagccaga

tgctgaccct
gatgtcaggt
tgtctaccag
ttaacggcgg
gacctgggaa
attgcagcaa

atgagtgcgc

ctacaccctg
ggtcaaaggc
gaacaactac
caaactgact
gcatgaggct
cggeggagsea
attggcattt
cgccaacgaa
aaccgaggct
tgtggccctg
agtggtcctc
tcgcgagcaa
ccctctcggt
gttgccagtt
cgacgtggtg

attacgccct

gaaaggcgtc
gctgtataaa
ttggacagag
cgcccctaat
gaaatgcaga
catcacctgg

actgctgaag

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2062

60

120

180

240

300

360

420



gcccggtgta
tgtagagacg
tactgcgtga
ggtaatgatg
ggacgttcca
attcagtgtg
tctctgtgtg
aatgccacct
ctggaagtca
ggcggeggtg
ggaggacctt
acccctgagg
aactggtacg
tacaattcaa
ggcaaggaat
atctcaaagg
gaggaaatga
gacattgctg
cctgtgctgg
agatggcagc

tacactcaga

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

<400>

gcggecgeca tgaattttgg actgaggcetg

51

2290

DNA
recombinant

51

aagaacagcc agagctggaa

tcttctgeccc cggectectct

cttgtaaccg catctgcccc

gcgtcacata ttccagecgcect

ttgggctgge ctatgagggc

ggggtggcaa gaaatgtctg

acgaactgtg ccccgactca

acgcttctga gtgtgccatg

aacatagcgg tagttgtaat

gtagtgacaa aacccacacc

ctgtgtttct gttcccacca

tgacatgtgt ggtggtggat

tggatggagt ggaagtccac
cctacagagt ggtcagtgtg

acaagtgtaa agtctcaaac

ccaagggaca gcctagggaa

ccaaaaacca ggtgtccctg

tggagtggga gtcaaatgga

attctgatgg ctctttcttt

aggggaatgt cttttcttgc

aatccctgtc tctgtctcct

gtgcagtatc agggcaagtg
acttgtgtgg tcgatcagac
gagccttcta gttcagaaca
tgccacctgc gaaaggcaac
aaatgcatca aggctaaatc
tgggatagta aagtgggtag
aaatccgatg aacctgtctg
aaggaagctg cctgctcaag
ggcggtggag gatccggtgg
tgcccacctt gtcctgeccc
aaaccaaaag ataccctgat
gtgtctcatg aggaccctga
aatgccaaaa ccaagcctag
ctgactgtgc tgcatcagga
aaggccctgec ctgctccaat
ccccaggtct acaccctgcec
acatgcctgg tcaaaggctt
cagcctgaga acaactacaa
ctgtactcca aactgactgt
tctgtcatgec atgaggctct

ggcaaatgat agtaaaagct

attttcctgg tgctgaccct

cagtgtggta actgttggct gcggcaggct aaaaatggta gatgtcaggt

caagaaaact
caacaatgcc
gtacctgtgt
ttgtctgctg
ctgcgaagac
gggeeggtgce
tgcaagcgac
cggegtgctg
aggcggttct
tgaactgctg
gatctctaga
ggtcaaattc
agaggaacag
ttggctgaat
tgagaaaaca
accttcaaga
ctacccttct
aacaaccccc
ggacaagtct
gcataaccac

t

gaaaggcgtc

gctgtataaa

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1671

60

120



accgaactgt
gaagacgtga
tgcattccct
atgaacaaga
aagggcccag
gcccggtgta
tgtagagacg
tactgcgtga
ggtaatgatg
ggacgttcca
attcagtgtg
tctctgtgtg
aatgccacct
ctggaagtca
ggcggeggty
ggaggacctt
acccctgagg
aactggtacg
tacaattcaa
ggcaaggaat
atctcaaagg
gaggaaatga
gacattgctg
cctgtgetgg
agatggcagc
tacactcaga

ggaagcgscyg

caaaagaaga
acgataatac
gtaaagagac
aaaataagcc
tctgtggact
aagaacagcc
tcttctgecc
cttgtaaccg

gcgtcacata

ttgggctggc
ggggtggcaa
acgaactgtg
acgcttctga
aacatagcgg
gtagtgacaa
ctgtgtttct
tgacatgtgt
tggatggagt
cctacagagt
acaagtgtaa
ccaagggaca
ccaaaaacca
tggagtggga
attctgatgg

aggggaatgt

aatccctgtc

gaggaggtag

gtgttgctcc
tctgttcaag
ctgcgaaaac
tcgctgegtg
ggacgggaaa
agagctggaa
cggctcctct
catctgcccc
ttccagcgct
ctatgagggc
gaaatgtctg
ccccgactca
gtgtgccatg
tagttgtaat
aacccacacc
gttcccacca
ggtggtggat
ggaagtccac
ggtcagtgtg
agtctcaaac
gcctagggaa
ggtgtccctg
gtcaaatgga
ctctttcttt
cttttcttgc

tctgtctect

tgtgggagac

acaggaaggc
tggatgatct
gtggattgtg
tgtgcacccg
acatacagga
gtgcagtatc
acttgtgtgg
gagccttcta
tgccacctgc
aaatgcatca
tgggatagta
aaatccgatg
aaggaagctg
ggcggtggag
tgcccacctt
aaaccaaaag
gtgtctcatg
aatgccaaaa
ctgactgtgc
aaggccctgc
ccccaggtct
acatgcctgg
cagcctgaga
ctgtactcca
tctgtcatgc

ggcaaaggeg

ctggagaccc

tgtctaccag
ttaacggcgg
gacctgggaa
attgcagcaa
atgagtgcgc
agggcaagtg
tcgatcagac
gttcagaaca
gaaaggcaac
aggctaaatc
aagtgggtag
aacctgtctg
cctgctcaag
gatccggtgg
gtcctgcccc
ataccctgat
aggaccctga
ccaagcctag
tgcatcagga
ctgctccaat
acaccctgcc
tcaaaggctt
acaactacaa
aactgactgt
atgaggctct
gcggaggatc

tggcttttga

ttggacagag
cgcccctaat
gaaatgcaga
catcacctgg
actgctgaag
caagaaaact
caacaatgcc
gtacctgtgt
ttgtctgctg
ctgcgaagac
gggccggtgce
tgcaagcgac
cggcgtgctg
aggcggttct
tgaactgctg
gatctctaga
ggtcaaattc
agaggaacag
ttggctgaat
tgagaaaaca
accttcaaga
ctacccttct
aacaaccccc
ggacaagtct

gcataaccac

cgggeetegs

cgggeggaca

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



tacattgaat
aaggccctgc
gtcctgtgga
ggccatctgc
aaagtgaaca
ctgcaggtcg
gacaccgatg
cccaaagcat
cagctgcacc

tgataagctt

acctgaacgc
agtcaaacca
tcggcaaagt
agctgtctta
ctaatagatg
gtaatgaagc
gggctctgtg
acgggacagg

tgctggagga

tgtgaccgag
cttcgagctg
gggagagcega
tgacctggga
gctgagggtsg
accagtgacc
gctgggagga
ttttgteees

cgctgtcact

agtgaactga
tccctgagga
gcagactaca
agtcagccag
cgggctcaca
ggctccagcc
ctgcagaagc
tgcctgcgag

aagcctgaac

ctaatgagat
ccgaagcaac
tggccctggc
tggtcctgag
gagagcatcg
ctctgggagc
tgccagtcgg
atgtggtcgt

tgagaccttg

ccctgcagaa
acagggactg
tattgtggat
gtctacagtc
cgaagggagc
aactcagctg
ccaggctctg
gggtcaccgt

ccctaccctg

1800

1860

1920

1980

2040

2100

2160

2220

2280

2290



