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<110> OSE IMMUNOTHERAPEUTICS
<120> HUMANIZED ANTI-HUMAN-PD-1 ANTIBODY
<130> B2911PC
<160> 51
<170> PatentIn version 3.5
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<211> 5
<212> PRT

<213> artificial

<220>
<223> HC CDR1

<400> 1
His Tyr Ala Met Asn
1 5

<210> 2

211> 17
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<220>
<223> HC CDR2
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205

Pro

Pro

Thr

30

Glu

Gln

Thr

Tyr

Gly

110

Phe

Leu

Trp

Leu

Ser

190

Pro

Pro

Gly

15

His

Trp

Gly

Ala

Tyr

95

Thr

Pro

Gly

Asn

Gln

175

Ser

Ser

Cys

Ala

Tyr

Met

Phe

Tyr

80

Cys

Leu

Leu

Cys

Ser

160

Ser

Ser

Asn

Pro



Pro

225

Pro

Thr

Asn

Arg

Val

305

Ser

Lys

Glu

Phe

Glu

385

Phe

Gly

Cys

Pro

Cys

Trp

Glu

290

Leu

Asn

Gly

Glu

Tyr

370

Asn

Phe

Asn

Pro

Lys

Val

Tyr

275

Glu

His

Lys

Gln

Met

355

Pro

Asn

Leu

Val

Ala

Pro

Val

260

Val

Gln

Gln

Gly

Pro

340

Thr

Ser

Tyr

Tyr

Phe
420

Pro

Lys

245

Val

Asp

Phe

Asp

Leu

325

Arg

Lys

Asp

Lys

Ser

405

Ser

Glu

230

Asp

Asp

Gly

Asn

Trp

310

Pro

Glu

Asn

Ile

Thr

390

Arg

Cys

Phe

Thr

Val

Val

Ser

295

Leu

Ser

Pro

Gln

Ala

375

Thr

Leu

Ser

Leu

Leu

Ser

Glu

280

Thr

Asn

Ser

Gln

Val

360

Val

Pro

Thr

Val

Gly

Met

Gln

265

Val

Tyr

Gly

Ile

Val

345

Ser

Glu

Pro

Val

Met
425

Gly

Ile

250

Glu

His

Arg

Lys

Glu

330

Tyr

Leu

Trp

Val

Asp

410

His

16

Pro

235

Ser

Asp

Asn

Val

Glu

315

Lys

Thr

Thr

Glu

Leu

395

Lys

Glu

Ser

Arg

Pro

Ala

Val

300

Tyr

Thr

Leu

Cys

Ser

380

Ser

Ala

Val

Thr

Glu

Lys

285

Ser

Lys

Ile

Pro

Leu

365

Asn

Ser

Arg

Leu

Phe

Pro

Val

270

Thr

Val

Cys

Ser

Pro

350

Val

Gly

Asp

Trp

His
430

Leu

Glu

255

Gln

Lys

Leu

Lys

Lys

335

Ser

Lys

Gln

Gly

Gln

415

Asn

Phe

240

Val

Phe

Pro

Thr

Val

320

Ala

Gln

Gly

Pro

Ser

400

Glu

His



17

Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

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

<220>
<223>

<400>

435

27
444
PRT

artificial

HC

27

Gln Ile Gln

1

Ser

Ala

Gly

Thr

65

Leu

Ala

Val

Ala

Leu
145

Val

Met

Trp

50

Gly

Gln

Arg

Thr

Pro

130

Val

Lys

Asn

35

Ile

Arg

Ile

Glu

Val

115

Cys

Lys

Leu

Val

20

Trp

Asn

Phe

Ser

Arg

100

Ser

Ser

Asp

Val

Ser

Val

Thr

Val

Ser

85

Glu

Ser

Arg

Tyr

Gln

Cys

Arg

Asn

Phe

70

Leu

Pro

Ala

Ser

Phe
150

Ser

Lys

Gln

Thr

55

Ser

Lys

Gly

Ser

Thr

135

Pro

440

Gly

Ala

Ala

40

Gly

Leu

Ala

Met

Thr

120

Ser

Glu

Ser

Ser

25

Pro

Glu

Asp

Glu

Glu

105

Glu

Pro

Glu

10

Gly

Pro

Thr

Asp

90

Ser

Gly

Ser

Val

Leu

Tyr

Gln

Thr

Ser

75

Thr

Trp

Pro

Thr

Thr
155

Lys

Thr

Gly

Tyr

60

Val

Ala

Gly

Ser

Ala

140

Val

Lys

Phe

Leu

45

Ala

Ser

Val

Gln

Val

125

Ala

Ser

Pro

Thr

30

Glu

Gln

Thr

Tyr

Gly

110

Phe

Leu

Trp

Gly

15

His

Trp

Gly

Ala

Tyr

95

Thr

Pro

Gly

Asn

Ala

Tyr

Met

Phe

Tyr

80

Cys

Leu

Leu

Cys

Ser
160



Gly

Ser

Leu

Thr

Pro

225

Pro

Thr

Asn

Arg

Val

305

Ser

Lys

Glu

Phe

Ala

Gly

Gly

Lys

210

Cys

Pro

Cys

Trp

Glu

290

Leu

Asn

Gly

Glu

Tyr
370

Leu

Leu

Thr

195

Val

Pro

Lys

Val

Tyr

275

Glu

His

Lys

Gln

Met

355

Pro

Thr

Tyr

180

Lys

Ala

Pro

Val

260

Val

Gln

Gln

Gly

Pro

340

Thr

Ser

Ser

165

Ser

Thr

Lys

Pro

Lys

245

Val

Asp

Phe

Asp

Leu

325

Arg

Lys

Asp

Gly

Leu

Tyr

Arg

Glu

230

Asp

Asp

Gly

Asn

Trp

310

Pro

Glu

Asn

Ile

Val

Ser

Thr

Val

215

Phe

Thr

Val

Val

Ser

295

Leu

Ser

Pro

Gln

Ala
375

His

Ser

Cys

200

Glu

Leu

Leu

Ser

Glu

280

Thr

Asn

Ser

Gln

Val

360

Val

Thr

Val

185

Asn

Ser

Gly

Met

Gln

265

Val

Tyr

Gly

Ile

Val

345

Ser

Glu

Phe

170

Val

Val

Lys

Gly

Ile

250

Glu

His

Arg

Lys

Glu

330

Tyr

Leu

Trp

18

Pro

Thr

Asp

Tyr

Pro

235

Ser

Asp

Asn

Val

Glu

315

Lys

Thr

Thr

Glu

Ala

Val

His

Gly

220

Ser

Arg

Pro

Ala

Val

300

Thr

Leu

Cys

Ser
380

Val

Pro

Lys

205

Pro

Val

Thr

Glu

Lys

285

Ser

Lys

Ile

Pro

Leu

365

Asn

Leu

Ser

190

Pro

Pro

Phe

Pro

Val

270

Thr

Val

Cys

Ser

Pro

350

Val

Gly

Gln

175

Ser

Ser

Cys

Leu

Glu

255

Gln

Lys

Leu

Lys

Lys

335

Ser

Lys

Gln

Ser

Ser

Asn

Pro

Phe

240

Val

Phe

Pro

Thr

Val

320

Ala

Gln

Gly

Pro



Glu Asn Asn
385

Phe Phe Leu

Gly Asn Val

Tyr Thr Gln
435

<210> 28

<211> 444
<212> PRT
<213>

<220>
<223> HC

<400> 28
Gln Ile Gln
1

Ser Val Lys

Ala Met Asn
35

Gly Trp Ile
50

Thr Gly Arg
65

Leu Gln Ile

Ala Arg Glu

Tyr

Tyr

Phe

420

Lys

Leu

Val

20

Asn

Phe

Ser

Arg
100

Lys

Ser

405

Ser

Ser

artificial

Val

Ser

Val

Thr

Val

Ser

85

Glu

Thr

390

Cys

Leu

Gln

Cys

Asn

Phe

70

Leu

Pro

Thr

Leu

Ser

Ser

Ser

Lys

Gln

Thr

55

Ser

Lys

Gly

Pro

Thr

Val

Leu
440

Gly

Ala

Ala

40

Gly

Leu

Ala

Met

Pro

Val

Met

425

Ser

Ser

Ser

25

Pro

Glu

Asp

Glu

Asp
105

Val

Asp

410

His

Pro

Glu

10

Gly

Gly

Pro

Thr

Asp

90

His

19

Leu

395

Lys

Glu

Gly

Leu

Tyr

Gln

Thr

Ser

75

Thr

Trp

Asp

Ser

Ala

Lys

Lys

Thr

Gly

Tyr

60

Val

Ala

Gly

Ser

Arg

Leu

Lys

Phe

Leu

45

Ala

Ser

Val

Gln

Asp

His
430

Pro

Thr

30

Glu

Gln

Thr

Tyr

Gly
110

Gly

Gln

415

Asn

Gly

15

His

Trp

Gly

Ala

Tyr

95

Thr

Ser
400

Glu

His

Ala

Tyr

Met

Phe

Tyr

80

Cys

Leu



Val

Ala

Leu

145

Gly

Ser

Leu

Thr

Pro

225

Pro

Thr

Asn

Arg

Val
305

Thr

Pro

130

Val

Ala

Gly

Gly

Lys

210

Cys

Pro

Cys

Trp

Glu

290

Leu

Val

115

Cys

Lys

Leu

Leu

Thr

195

Val

Pro

Lys

Val

Tyr

275

Glu

His

Ser

Ser

Asp

Thr

Tyr

180

Lys

Asp

Ala

Pro

Val

260

Val

Gln

Gln

Ser

Arg

Tyr

Ser

165

Ser

Thr

Lys

Pro

Lys

245

Val

Asp

Phe

Asp

Ala

Ser

Phe

150

Gly

Leu

Tyr

Arg

Glu

230

Asp

Asp

Gly

Asn

Trp
310

Ser

Thr

135

Pro

Val

Ser

Thr

Val

215

Phe

Thr

Val

Val

Ser

295

Leu

Thr

120

Ser

Glu

His

Ser

Cys

200

Glu

Leu

Leu

Ser

Glu

280

Thr

Asn

Lys

Glu

Pro

Thr

Val

185

Asn

Ser

Gly

Met

Gln

265

Val

Tyr

Gly

Gly

Ser

Val

Phe

170

Val

Val

Lys

Gly

Ile

250

Glu

His

Arg

Lys

20

Pro

Thr

Thr

155

Pro

Thr

Asp

Tyr

Pro

235

Ser

Asp

Asn

Val

Glu
315

Ser

Ala

140

Val

Ala

Val

His

Gly

220

Ser

Arg

Pro

Ala

Val

300

Tyr

Val

125

Ala

Ser

Val

Pro

Lys

205

Pro

Val

Thr

Glu

Lys

285

Ser

Lys

Phe

Leu

Trp

Leu

Ser

190

Pro

Pro

Phe

Pro

Val

270

Thr

Val

Cys

Pro

Gly

Asn

Gln

175

Ser

Ser

Cys

Leu

Glu

255

Gln

Lys

Leu

Lys

Leu

Ser

160

Ser

Ser

Asn

Pro

Phe

240

Val

Phe

Pro

Thr

Val
320



Ser

Lys

Glu

Phe

Glu

385

Phe

Gly

Tyr

Asn

Gly

Glu

Tyr

370

Asn

Phe

Asn

Thr

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

<220>
<223>

<400>

Lys

Gln

Met
355

Pro

Asn

Leu

Val

Gln

435

29
444
PRT

Gly

Pro

340

Thr

Ser

Tyr

Tyr

Phe

420

Lys

Leu

325

Arg

Lys

Asp

Lys

Ser

405

Ser

Ser

artificial

HC

29

Pro

Glu

Asn

Ile

Thr

390

Arg

Cys

Leu

Ser

Pro

Gln

Ala

375

Thr

Leu

Ser

Ser

Gln Ile Gln Leu Val Gln Ser

1

5

Ser Val Lys Val Ser Cys Lys

20

Ala Met Asn Trp Val Arg Gln

35

Ser

Gln

Val

360

Val

Pro

Thr

Val

Leu
440

Ala

Ile Glu
330

Val Tyr
345

Ser Leu

Glu Trp

Pro Val

Val Asp
410

Met His
425

Ser Pro

21

Thr

Thr

Glu

Leu

395

Lys

Glu

Gly

Thr

Leu

Cys

Ser

380

Asp

Ser

Ala

Lys

Ile

Pro

Leu

365

Asn

Ser

Arg

Leu

Ser Glu Leu Lys Lys

10

Ser Gly Tyr Thr Phe

25

Ala Pro Gly Gln Gly Leu

40

45

Ser

Pro

350

Val

Gly

Asp

Trp

His
430

Lys

335

Ser

Lys

Gln

Gly

Gln

415

Asn

Ala

Gln

Gly

Pro

Ser

400

Glu

His

Pro Gly Ala

15

Thr His Tyr

30

Glu Trp Met



Gly

Thr

65

Leu

Ala

Val

Ala

Leu

145

Gly

Ser

Leu

Thr

Pro

225

Pro

Thr

Trp

50

Gly

Gln

Arg

Thr

Pro

130

Val

Ala

Gly

Gly

Lys

210

Cys

Pro

Cys

Ile

Arg

Ile

Glu

Val

115

Cys

Lys

Leu

Leu

Thr

195

Val

Pro

Lys

Val

Asn

Phe

Ser

Arg

100

Ser

Ser

Asp

Thr

Tyr

180

Lys

Asp

Ala

Pro

Val
260

Thr

Val

Ser

85

Glu

Ser

Arg

Tyr

Ser

165

Ser

Thr

Lys

Pro

Lys

245

Val

Asn

Phe

70

Leu

Pro

Ala

Ser

Phe

150

Gly

Leu

Tyr

Arg

Glu

230

Asp

Asp

Thr

55

Ser

Lys

Gly

Ser

Thr

135

Pro

Val

Ser

Thr

Val

215

Phe

Thr

Val

Gly

Leu

Ala

Met

Thr

120

Ser

Glu

His

Ser

Cys

200

Glu

Leu

Leu

Ser

Glu

Asp

Glu

Asp

105

Lys

Glu

Pro

Thr

Val

185

Asn

Ser

Gly

Met

Gln
265

Pro

Thr

Asp

90

Ala

Gly

Ser

Val

Phe

170

Val

Val

Lys

Gly

Ile

250

Glu

22

Thr

Ser

75

Thr

Trp

Pro

Thr

Thr

155

Pro

Thr

Asp

Tyr

Pro

235

Ser

Asp

Tyr

60

Val

Ala

Gly

Ser

Ala

140

Val

Ala

Val

His

Gly

220

Ser

Arg

Pro

Ala

Ser

Val

Gln

Val

125

Ala

Ser

Val

Pro

Lys

205

Pro

Val

Thr

Glu

Gln

Thr

Tyr

Gly

110

Phe

Leu

Trp

Leu

Ser

190

Pro

Pro

Phe

Pro

Val
270

Gly

Ala

Tyr

95

Thr

Pro

Gly

Asn

Gln

175

Ser

Ser

Cys

Leu

Glu

255

Gln

Phe

Tyr

80

Cys

Leu

Leu

Cys

Ser

160

Ser

Ser

Asn

Pro

Phe

240

Val

Phe



Asn

Arg

Val

305

Ser

Lys

Glu

Phe

Glu

385

Phe

Gly

Tyr

Trp

Glu

290

Leu

Asn

Gly

Glu

Tyr

370

Asn

Phe

Asn

Thr

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

<220>
<223>

Tyr
275

Glu

His

Lys

Gln

Met

355

Pro

Asn

Leu

Val

Gln

435

30
444
PRT

Val

Gln

Gln

Gly

Pro

340

Thr

Ser

Tyr

Tyr

Phe

420

Lys

Asp

Phe

Asp

Leu

325

Arg

Lys

Asp

Lys

Ser

405

Ser

Ser

artificial

HC

Gly

Asn

Trp

310

Pro

Glu

Asn

Ile

Thr

390

Arg

Cys

Leu

Val

Ser

295

Leu

Ser

Pro

Gln

Ala

375

Thr

Leu

Ser

Ser

Glu

280

Thr

Asn

Ser

Gln

Val

360

Val

Pro

Thr

Val

Leu
440

Val

Tyr

Gly

Ile

Val

345

Ser

Glu

Pro

Val

Met

425

Ser

His

Arg

Lys

Glu

330

Tyr

Leu

Trp

Val

Asp

410

His

Pro

23

Asn

Val

Glu

315

Lys

Thr

Thr

Glu

Leu

395

Lys

Glu

Gly

Ala

Val

300

Tyr

Thr

Leu

Cys

Ser

380

Ser

Ala

Lys

Lys

285

Ser

Lys

Ile

Pro

Leu

365

Asn

Ser

Arg

Leu

Thr

Val

Cys

Ser

Pro

350

Val

Gly

Asp

Trp

His
430

Lys

Leu

Lys

Lys

335

Ser

Lys

Gln

Gly

Gln

415

Asn

Pro

Thr

Val

320

Ala

Gln

Gly

Pro

Ser

400

Glu

His



<400>

30

Gln Ile Gln

1

Ser

Ala

Gly

Thr

65

Leu

Ala

Val

Ala

Leu

145

Gly

Ser

Leu

Val

Met

Trp

50

Gly

Gln

Arg

Thr

Pro

130

Val

Ala

Gly

Gly

Lys

Asn

35

Ile

Arg

Ile

Glu

Val

115

Cys

Lys

Leu

Leu

Thr
195

Leu

Val

20

Trp

Asn

Phe

Ser

Arg

100

Ser

Ser

Asp

Thr

Tyr

180

Lys

Val

Ser

Val

Thr

Val

Ser

85

Glu

Ser

Arg

Tyr

Ser

165

Ser

Thr

Gln

Cys

Arg

Asn

Phe

70

Leu

Pro

Ala

Ser

Phe

150

Gly

Leu

Tyr

Ser

Lys

Gln

Thr

55

Ser

Lys

Gly

Ser

Thr

135

Pro

Val

Ser

Thr

Gly

Ala

Ala

40

Gly

Leu

Ala

Met

Thr

120

Ser

Glu

His

Ser

Cys
200

Ser

Ser

25

Pro

Glu

Asp

Glu

Asp

105

Lys

Glu

Pro

Thr

Val

185

Asn

Glu

10

Gly

Gly

Pro

Thr

Asp

90

Tyr

Gly

Ser

Val

Phe

170

Val

Val

24

Leu

Tyr

Gln

Thr

Ser

75

Thr

Trp

Pro

Thr

Thr

155

Pro

Thr

Asp

Lys

Thr

Gly

Tyr

60

Val

Ala

Gly

Ser

Ala

140

Val

Ala

Val

His

Lys

Phe

Leu

45

Ala

Ser

Val

Gln

Val

125

Ala

Ser

Val

Pro

Lys
205

Pro

Thr

30

Glu

Gln

Thr

Tyr

Gly

110

Phe

Leu

Trp

Leu

Ser

190

Pro

Gly

15

His

Trp

Gly

Ala

Tyr

95

Thr

Pro

Gly

Asn

Gln

175

Ser

Ser

Ala

Tyr

Met

Phe

Tyr

80

Cys

Leu

Leu

Cys

Ser

160

Ser

Ser

Asn



Thr

Pro

225

Pro

Thr

Asn

Arg

Val

305

Ser

Lys

Glu

Phe

Glu

385

Phe

Gly

Lys

210

Cys

Pro

Cys

Trp

Glu

290

Leu

Asn

Gly

Glu

Tyr

370

Asn

Phe

Asn

Val

Pro

Lys

Val

Tyr

275

Glu

His

Lys

Gln

Met

355

Pro

Asn

Leu

Val

Asp

Ala

Pro

Val

260

Val

Gln

Gln

Gly

Pro

340

Thr

Ser

Tyr

Tyr

Phe
420

Lys

Pro

Lys

245

Val

Asp

Phe

Asp

Leu

325

Arg

Lys

Asp

Lys

Ser

405

Ser

Arg

Glu

230

Asp

Asp

Gly

Asn

Trp

310

Pro

Glu

Asn

Ile

Thr

390

Arg

Cys

Val

215

Phe

Thr

Val

Val

Ser

295

Leu

Ser

Pro

Gln

Ala

375

Thr

Leu

Ser

Glu

Leu

Leu

Ser

Glu

280

Thr

Asn

Ser

Gln

Val

360

Val

Pro

Thr

Val

Ser

Gly

Met

Gln

265

Val

Tyr

Gly

Ile

Val

345

Ser

Glu

Pro

Val

Met
425

Lys

Gly

Ile

250

Glu

His

Arg

Lys

Glu

330

Tyr

Leu

Trp

Val

Asp

410

His

25

Tyr

Pro

235

Ser

Asp

Asn

Val

Glu

315

Lys

Thr

Thr

Glu

Leu

395

Lys

Glu

Gly

220

Ser

Arg

Pro

Ala

Val

300

Thr

Leu

Cys

Ser

380

Asp

Ser

Ala

Pro

Val

Thr

Glu

Lys

285

Ser

Lys

Ile

Pro

Leu

365

Asn

Ser

Arg

Leu

Pro

Phe

Pro

Val

270

Thr

Val

Cys

Ser

Pro

350

Val

Gly

Asp

Trp

His
430

Cys

Leu

Glu

255

Gln

Lys

Leu

Lys

Lys

335

Ser

Lys

Gln

Gly

Gln

415

Asn

Pro

Phe

240

Val

Phe

Pro

Thr

Val

320

Ala

Gln

Gly

Pro

Ser

400

Glu

His



26

Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

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

<220>
<223>

<400>

435

31
444
PRT

artificial

HC

31

Gln Ile Gln

1

Ser

Ala

Gly

Thr

65

Leu

Ala

Val

Ala

Leu
145

Val

Met

Trp

50

Gly

Gln

Arg

Thr

Pro

130

Val

Lys

Asn

35

Ile

Arg

Ile

Glu

Val

115

Cys

Lys

Leu

Val

20

Asn

Phe

Ser

Arg

100

Ser

Ser

Asp

Val

Ser

Val

Thr

Val

Ser

85

Glu

Ser

Arg

Tyr

Gln

Cys

Arg

Asn

Phe

70

Leu

Pro

Ala

Ser

Phe
150

Ser

Lys

Gln

Thr

55

Ser

Lys

Gly

Ser

Thr

135

Pro

440

Gly

Ala

Ala

40

Gly

Leu

Ala

Met

Thr

120

Ser

Glu

Ser

Ser

25

Pro

Glu

Asp

Glu

Asp

105

Lys

Glu

Pro

Glu

10

Gly

Gly

Pro

Thr

Asp

90

Asn

Gly

Ser

Val

Leu

Tyr

Gln

Thr

Ser

75

Thr

Trp

Pro

Thr

Thr
155

Lys

Thr

Gly

Tyr

60

Val

Ala

Gly

Ser

Ala

140

Val

Lys

Phe

Leu

45

Ala

Ser

Val

Gln

Val

125

Ala

Ser

Pro

Thr

30

Glu

Gln

Thr

Tyr

Gly

110

Phe

Leu

Trp

Gly

15

His

Trp

Gly

Ala

Tyr

95

Thr

Pro

Gly

Asn

Ala

Tyr

Met

Phe

Tyr

80

Cys

Leu

Leu

Ser
160



Gly

Ser

Leu

Thr

Pro

225

Pro

Thr

Asn

Arg

Val

305

Ser

Lys

Glu

Ala

Gly

Gly

Lys

210

Cys

Pro

Cys

Trp

Glu

290

Leu

Asn

Gly

Glu

Leu

Leu

Thr

195

Val

Pro

Lys

Val

Tyr

275

Glu

His

Lys

Gln

Met
355

Thr

Tyr

180

Lys

Asp

Ala

Pro

Val

260

Val

Gln

Gln

Gly

Pro

340

Thr

Ser

165

Ser

Thr

Lys

Pro

Lys

245

Val

Asp

Phe

Asp

Leu

325

Arg

Lys

Gly

Leu

Tyr

Arg

Glu

230

Asp

Asp

Gly

Asn

Trp

310

Pro

Glu

Asn

Val

Ser

Thr

Val

215

Phe

Thr

Val

Val

Ser

295

Leu

Ser

Pro

Gln

His

Ser

Cys

200

Glu

Leu

Leu

Ser

Glu

280

Thr

Asn

Ser

Gln

Val
360

Thr

Val

185

Asn

Ser

Gly

Met

Gln

265

Val

Tyr

Gly

Ile

Val

345

Ser

Phe

170

Val

Val

Lys

Gly

Ile

250

Glu

His

Arg

Lys

Glu

330

Tyr

Leu

27

Pro

Thr

Asp

Tyr

Pro

235

Ser

Asp

Asn

Val

Glu

315

Lys

Thr

Thr

Ala

Val

His

Gly

220

Ser

Arg

Pro

Ala

Val

300

Tyr

Thr

Leu

Cys

Val

Pro

Lys

205

Pro

Val

Thr

Glu

Lys

285

Ser

Lys

Ile

Pro

Leu
365

Leu

Ser

190

Pro

Pro

Phe

Pro

Val

270

Thr

Val

Cys

Ser

Pro

350

Val

Gln

175

Ser

Ser

Cys

Leu

Glu

255

Gln

Lys

Leu

Lys

Lys

335

Ser

Lys

Ser

Ser

Asn

Pro

Phe

240

Val

Phe

Pro

Thr

Val

320

Ala

Gln

Gly



Phe Tyr
370

Glu Asn
385

Phe Phe

Gly Asn

Tyr Thr

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

<220>
<223>

<400>
Gln Ile
1

Ser Val

Ala Met

Gly Trp
50

Thr Gly
65

Leu Gln

Pro Ser

Asn Tyr

Leu Tyr

Val Phe
420

Gln Lys
435

32
444
PRT

Asp

Lys

Ser

405

Ser

Ser

artificial

HC
32

Gln Leu

Lys Val
20

Asn Trp

35

Ile Asn

Arg Phe

Ile Ser

Val

Ser

Val

Thr

Val

Ser
85

Ile

Thr

390

Arg

Cys

Leu

Gln

Cys

Arg

Asn

Phe

70

Leu

Ala

375

Thr

Leu

Ser

Ser

Ser

Lys

Gln

Thr

55

Ser

Lys

Val

Pro

Thr

Val

Leu
440

Gly

Ala

Ala

40

Gly

Leu

Ala

Glu

Pro

Val

Met

425

Ser

Ser

Ser

25

Pro

Glu

Asp

Glu

Trp

Val

Asp

410

His

Pro

Glu

10

Gly

Gly

Pro

Thr

Asp
90

28

Glu

Leu

395

Lys

Glu

Gly

Leu

Tyr

Gln

Thr

Ser

75

Thr

Ser

380

Asp

Ser

Ala

Lys

Lys

Thr

Gly

Tyr

60

Val

Ala

Asn

Ser

Arg

Leu

Lys

Phe

Leu

45

Ala

Ser

Val

Gly

Asp

Trp

His
430

Pro

Thr

30

Glu

Gln

Thr

Tyr

Gln

Gly

Gln

415

Asn

Gly

15

His

Trp

Gly

Ala

Tyr
95

Pro

Ser

400

Glu

His

Ala

Tyr

Met

Phe

Tyr

80

Cys



Ala

Val

Ala

Leu

145

Gly

Ser

Leu

Thr

Pro

225

Pro

Thr

Asn

Arg

Val
305

Arg

Thr

Pro

130

Val

Ala

Gly

Gly

Lys

210

Cys

Pro

Cys

Trp

Glu

290

Leu

Glu

Val

115

Cys

Lys

Leu

Leu

Thr

195

Val

Pro

Lys

Val

Tyr

275

Glu

His

Arg

100

Ser

Ser

Asp

Thr

Tyr

180

Asp

Ala

Pro

Val

260

Val

Gln

Gln

Glu

Ser

Arg

Tyr

Ser

165

Ser

Thr

Lys

Pro

Lys

245

Val

Asp

Phe

Asp

Pro

Ala

Ser

Phe

150

Gly

Leu

Tyr

Arg

Glu

230

Asp

Asp

Gly

Asn

Trp
310

Gly

Ser

Thr

135

Pro

Val

Ser

Thr

Val

215

Phe

Thr

Val

Val

Ser

295

Leu

Met

Thr

120

Ser

Glu

His

Ser

Cys

200

Glu

Leu

Leu

Ser

Glu

280

Thr

Asn

Asp

105

Lys

Glu

Pro

Thr

Val

185

Asn

Ser

Gly

Met

Gln

265

Val

Tyr

Gly

Glu

Gly

Ser

Val

Phe

170

Val

Val

Lys

Gly

Ile

250

Glu

His

Arg

Lys

29

Trp

Pro

Thr

Thr

155

Pro

Thr

Asp

Tyr

Pro

235

Ser

Asp

Asn

Val

Glu
315

Gly

Ser

Ala

140

Val

Ala

Val

His

Gly

220

Ser

Arg

Pro

Ala

Val

300

Tyr

Gln

Val

125

Ala

Ser

Val

Pro

Lys

205

Pro

Val

Thr

Glu

Lys

285

Ser

Lys

Gly

110

Phe

Leu

Trp

Leu

Ser

190

Pro

Pro

Phe

Pro

Val

270

Thr

Val

Cys

Thr

Pro

Gly

Asn

Gln

175

Ser

Ser

Cys

Leu

Glu

255

Gln

Lys

Leu

Lys

Leu

Leu

Cys

Ser

160

Ser

Ser

Asn

Pro

Phe

240

Val

Phe

Pro

Thr

Val
320



Ser

Lys

Glu

Phe

Glu

385

Phe

Gly

Tyr

Asn

Gly

Glu

Tyr

370

Asn

Phe

Asn

Thr

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

<220>
<223>

<400>

Lys

Gln

Met
355

Pro

Asn

Leu

Val

Gln

435

33
219
PRT

Gly

Pro

340

Thr

Ser

Tyr

Tyr

Phe
420

Leu

325

Arg

Lys

Asp

Lys

Ser

405

Ser

Ser

artificial

LC

33

Pro

Glu

Asn

Ile

Thr

390

Arg

Cys

Leu

Ser

Pro

Gln

Ala

375

Thr

Leu

Ser

Ser

Asp Val Val Met Thr Gln Ser

1

5

Gln Pro Ala Ser Ile Ser Cys

20

Asn Gly Asn Thr Tyr Leu Glu

35

Ser

Gln

Val

360

Val

Pro

Thr

Val

Leu
440

Pro

Arg

Ile Glu
330

Val Tyr
345

Ser Leu

Glu Trp

Pro Val

Val Asp
410

Met His
425

Ser Pro

30

Lys

Thr

Thr

Glu

Leu

395

Lys

Glu

Gly

Thr

Leu

Cys

Ser

380

Ser

Ala

Lys

Ile

Pro

Leu

365

Asn

Ser

Arg

Leu

Leu Ser Leu Pro Val

10

Ser Ser Gln Ser Leu

25

Trp Tyr Gln Gln Arg Pro

40

45

Ser

Pro

350

Val

Gly

Asp

Trp

His
430

Lys

335

Ser

Lys

Gln

Gly

Gln

415

Asn

Ala

Gln

Gly

Pro

Ser

400

Glu

His

Thr Leu Gly

15

Val His Ala

30

Gly Gln Ser



Pro

Asp

65

Ser

Thr

Arg

Gln

Tyr

145

Ser

Thr

Lys

Pro

Arg

50

Arg

Arg

His

Thr

Leu

130

Pro

Gly

Tyr

His

Val
210

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

<220>
<223>

Leu

Phe

Val

Val

Val

115

Lys

Arg

Asn

Ser

Lys

195

Thr

34
219
PRT

Leu

Ser

Glu

Pro

100

Ala

Ser

Glu

Ser

Leu

180

Val

Lys

Ile

Gly

Ala

85

Asn

Ala

Gly

Ala

Gln

165

Ser

Tyr

Ser

artificial

LC

Tyr

Ser

70

Glu

Thr

Pro

Thr

Lys

150

Glu

Ser

Ala

Phe

Lys

55

Gly

Asp

Phe

Ser

Ala

135

Val

Ser

Thr

Cys

Asn
215

Val

Ser

Val

Gly

Val

120

Ser

Gln

Val

Leu

Glu

200

Arg

Ser

Gly

Gly

Gln

105

Phe

Val

Trp

Thr

Thr

185

Val

Gly

Asn

Thr

Val

90

Gly

Ile

Val

Lys

Glu

170

Leu

Thr

Glu

31

Arg

Asp

75

Tyr

Thr

Phe

Cys

Val

155

Gln

Ser

His

Cys

Phe

60

Phe

Tyr

Lys

Pro

Leu

140

Asp

Asp

Lys

Gln

Ser

Thr

Cys

Leu

Pro

125

Leu

Asn

Ser

Ala

Gly
205

Gly

Leu

Phe

Glu

110

Ser

Asn

Ala

Lys

Asp

190

Leu

Val

Lys

Gln

95

Ile

Asp

Asn

Leu

Asp

175

Tyr

Ser

Pro

Ile

80

Gly

Lys

Glu

Phe

Gln

160

Ser

Glu

Ser



<400>

34

Asp Val Vval

1

Gln

Asn

Pro

Asp

65

Ser

Thr

Arg

Gln

Tyr

145

Ser

Thr

Lys

Pro

Thr

Arg

50

Arg

Arg

His

Thr

Leu

130

Pro

Gly

Tyr

His

Ala

Asn

35

Leu

Phe

Val

Val

Val

115

Lys

Arg

Asn

Ser

Lys
195

Met

Ser

20

Thr

Leu

Ser

Glu

Pro

100

Ala

Ser

Glu

Ser

Leu

180

Val

Thr

Ile

Tyr

Ile

Gly

Ala

85

Asn

Ala

Gly

Ala

Gln

165

Ser

Tyr

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Pro

Thr

Lys

150

Glu

Ser

Ala

Ser

Cys

Glu

Lys

55

Gly

Asp

Phe

Ser

Ala

135

Val

Ser

Thr

Cys

Pro

Arg

Trp

40

Val

Ser

Val

Gly

Val

120

Ser

Gln

Val

Leu

Glu
200

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gln

105

Phe

Val

Trp

Thr

Thr

185

Val

Ser

10

Ser

Gln

Asn

Thr

Val

90

Gly

Ile

Val

Lys

Glu

170

Leu

Thr

32

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Phe

Cys

Val

155

Gln

Ser

His

Pro

Ser

Arg

Phe

60

Phe

Tyr

Lys

Pro

Leu

140

Asp

Asp

Lys

Gln

Val

Leu

Pro

45

Ser

Thr

Cys

Leu

Pro

125

Leu

Asn

Ser

Ala

Gly
205

Thr

Val

30

Gly

Gly

Leu

Phe

Glu

110

Ser

Asn

Ala

Lys

Asp

190

Leu

Leu

15

His

Gln

Val

Lys

Gln

95

Ile

Asp

Asn

Leu

Asp

175

Tyr

Ser

Gly

Ala

Ser

Pro

Ile

80

Gly

Lys

Glu

Phe

Gln

160

Ser

Glu

Ser



33

Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys

210

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

<220>
<223>

<400>

35
327
PRT

artificial

215

HC constant domain

35

Ala Ser Thr Lys

1

Ser

Phe

Gly

Leu

65

Tyr

Arg

Glu

Asp

Asp
145

Thr

Pro

Val

50

Ser

Thr

Val

Phe

Thr

130

Val

Ser Glu
20

Glu Pro
35

His Thr

Ser Val

Cys Asn

Glu Ser

100

Leu Gly
115

Leu Met

Ser Gln

Gly

Ser

Val

Phe

Val

Val

85

Lys

Gly

Ile

Glu

Pro

Thr

Thr

Pro

Thr

70

Asp

Tyr

Pro

Ser

Asp
150

Ser

Ala

Val

Ala

55

Val

His

Gly

Ser

Arg

135

Pro

Val

Ala

Ser

40

Val

Pro

Lys

Pro

Val

120

Thr

Glu

Phe

Leu

25

Trp

Leu

Ser

Pro

Pro

105

Phe

Pro

Val

Pro

10

Asn

Gln

Ser

Ser

90

Cys

Leu

Glu

Gln

Leu

Cys

Ser

Ser

Ser

75

Asn

Pro

Phe

Val

Phe
155

Ala

Leu

Gly

Ser

60

Leu

Thr

Pro

Pro

Thr

140

Asn

Pro

Val

Ala

45

Gly

Gly

Lys

Cys

Pro

125

Cys

Trp

Cys

Lys

30

Leu

Leu

Thr

Val

Pro

110

Lys

Val

Tyr

Ser

15

Thr

Tyr

Lys

Asp

95

Ala

Pro

Val

Val

Arg

Tyr

Ser

Ser

Thr

80

Lys

Pro

Lys

Val

Asp
160



Gly

Asn

Trp

Pro

Glu

225

Asn

Ile

Thr

Arg

Cys

305

Leu

Val

Ser

Leu

Ser

210

Pro

Gln

Ala

Thr

Leu

290

Ser

Ser

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

<220>
<223>

<400>

Glu

Thr

Asn

195

Ser

Gln

Val

Val

Pro

275

Thr

Val

Leu

36
107
PRT

Val

Tyr

180

Gly

Ile

Val

Ser

Glu

260

Pro

Val

Met

Ser

His

165

Arg

Lys

Glu

Tyr

Leu

245

Trp

Val

Asp

His

Pro
325

artificial

LC contant domain

36

Asn

Val

Glu

Lys

Thr

230

Thr

Glu

Leu

Lys

Glu

310

Gly

Ala

Val

Tyr

Thr

215

Leu

Cys

Ser

Asp

Ser

295

Ala

Lys

Lys

Ser

Lys

200

Ile

Pro

Leu

Asn

Ser

280

Arg

Leu

Thr

Val

185

Cys

Ser

Pro

Val

Gly

265

Asp

Trp

His

Lys

170

Leu

Lys

Lys

Ser

Lys

250

Gln

Gly

Gln

Asn

34

Pro

Thr

Val

Ala

Gln

235

Gly

Pro

Ser

Glu

His
315

Arg

Val

Ser

Lys

220

Glu

Phe

Glu

Phe

Gly
300

Glu

Leu

Asn

205

Gly

Glu

Tyr

Asn

Phe

285

Asn

Thr

Glu

His

190

Lys

Gln

Met

Pro

Asn

270

Leu

Val

Gln

Gln

175

Gln

Gly

Pro

Thr

Ser

255

Tyr

Phe

Lys

Phe

Asp

Leu

Arg

Lys

240

Asp

Lys

Ser

Ser

Ser
320



Arg

Gln

Tyr

Ser

Thr

65

Lys

Pro

Thr

Leu

Pro

Gly

50

Tyr

His

Val

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

<220>
<223>

<400>

Val

Lys

Arg

35

Asn

Ser

Lys

Thr

37
30
PRT

Ala

Ser

20

Glu

Ser

Leu

Val

Lys
100

Ala

Gly

Ala

Gln

Ser

Tyr

85

Ser

artificial

HFR1

37

Pro

Thr

Lys

Glu

Ser

70

Ala

Phe

Ser

Ala

Val

Ser

55

Thr

Cys

Asn

Val

Ser

Gln

40

Val

Leu

Glu

Arg

Phe

Val

25

Trp

Thr

Thr

Val

Gly
105

Ile
10

Val

Lys

Glu

Leu

Thr

90

Glu

35

Phe

Cys

Val

Gln

Ser

75

His

Cys

Pro

Leu

Asp

Asp

60

Lys

Gln

Pro

Leu

Asn

45

Ser

Ala

Gly

Ser

Asn

30

Ala

Lys

Asp

Leu

Asp

15

Asn

Leu

Asp

Tyr

Ser
95

Glu

Phe

Gln

Ser

Glu

80

Ser

Gln Ile Gln Leu Val Gln Ser Gly Ser Glu Leu Lys Lys Pro Gly Ala

1

5

10

Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr Thr Phe Thr

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

<220>
<223>

38
14
PRT

20

artificial

HFR2

25

30

15



36

<400> 38

Trp Val Arg Gln Ala Pro Gly Gln Gly Leu Glu Trp Met Gly
1 5 10

<210> 39

211> 32

<212> PRT

<213> artificial

<220>
<223> HFR3

<400> 39

Arg Phe Val Phe Ser Leu Asp Thr Ser Val Ser Thr Ala Tyr Leu Gln
1 5 10 15

Ile Ser Ser Leu Lys Ala Glu Asp Thr Ala Val Tyr Tyr Cys Ala Arg
20 25 30

<210> 40

211> 11

<212> PRT

<213> artificial

<220>
<223> HFR4

<400> 40
Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser
1 5 10

<210> 41
<211> 23
<212> PRT
<213> artificial

<220>
<223> LFR1

<400> 41
Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Gly
1 5 10 15

Gln Pro Ala Ser Ile Ser Cys
20



37

<210> 42

211> 15

<212> PRT

<213> artificial

<220>
<223> LFR2

<400> 42

Trp Tyr Gln Gln Arg Pro Gly Gln Ser Pro Arg Leu Leu Ile Tyr
1 5 10 15

<210> 43

<211> 32

<212> PRT

<213> artificial

<220>
<223> LFR3

<400> 43

Gly Val Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr
1 5 10 15

Leu Lys Ile Ser Arg Val Glu Ala Glu Asp Val Gly Val Tyr Tyr Cys
20 25 30

<210> 44
211> 10
<212> PRT
<213> artificial

<220>
<223> LFR4

<400> 44
Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
1 5 10

<210> 45
<211> 19
<212> PRT
<213> artificial

<220>



38

<223> signal peptide
<400> 45

Met Asp Trp Leu Trp Asn Leu Leu Phe Leu Met Ala Ala Ala Gln Ser
1 5 10 15

Ile Gln Ala

<210> 46

<211> 19

<212> PRT

<213> artificial

<220>
<223> signal peptide

<400> 46
Met Lys Leu Pro Val Arg Leu Leu Val Leu Met Phe Trp Ile Pro Ala
1 5 10 15

Ser Ser Ser

<210> 47

<211> 330

<212> PRT

<213> artificial

<220>
<223> TIgGlm-N298A

<400> 47
Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu Ala Pro Ser Ser Lys
1 5 10 15

Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys Leu Val Lys Asp Tyr
20 25 30

Phe Pro Glu Pro Val Thr Val Ser Trp Asn Ser Gly Ala Leu Thr Ser
35 40 45

Gly Val His Thr Phe Pro Ala Val Leu Gln Ser Ser Gly Leu Tyr Ser
50 55 60



Leu

65

Tyr

Lys

Pro

Lys

Val

145

Tyr

Glu

His

Lys

Gln

225

Leu

Pro

Ser

Ile

Val

Ala

Pro

130

Val

Val

Gln

Gln

Ala

210

Pro

Thr

Ser

Ser

Cys

Glu

Pro

115

Lys

Val

Asp

Tyr

Asp

195

Leu

Arg

Lys

Asp

Val

Asn

Pro

100

Glu

Asp

Asp

Gly

Ala

180

Trp

Pro

Glu

Asn

Ile
260

Val

Val

85

Lys

Leu

Thr

Val

Val

165

Ser

Leu

Ala

Pro

Gln

245

Ala

Thr

70

Asn

Ser

Leu

Leu

Ser

150

Glu

Thr

Asn

Pro

Gln

230

Val

Val

Val

His

Cys

Gly

Met

135

His

Val

Tyr

Gly

Ile

215

Val

Ser

Glu

Pro

Lys

Asp

Gly

120

Ile

Glu

His

Arg

Lys

200

Glu

Tyr

Leu

Trp

Ser

Pro

Lys

105

Pro

Ser

Asp

Asn

Val

185

Glu

Lys

Thr

Thr

Glu
265

Ser

Ser

90

Thr

Ser

Arg

Pro

Ala

170

Val

Tyr

Thr

Leu

Cys

250

Ser

39

Ser

75

Asn

His

Val

Thr

Glu

155

Lys

Ser

Lys

Ile

Pro

235

Leu

Asn

Leu

Thr

Thr

Phe

Pro

140

Val

Thr

Val

Cys

Ser

220

Pro

Val

Gly

Gly

Lys

Cys

Leu

125

Glu

Lys

Lys

Leu

Lys

205

Lys

Ser

Lys

Gln

Thr

Val

Pro

110

Phe

Val

Phe

Pro

Thr

190

Val

Ala

Arg

Gly

Pro
270

Gln

Asp

95

Pro

Pro

Thr

Asn

Arg

175

Val

Ser

Lys

Asp

Phe

255

Glu

Thr

80

Lys

Cys

Pro

Cys

Trp

160

Glu

Leu

Asn

Gly

Glu

240

Tyr

Asn



Asn Tyr Lys

275

Leu Tyr Ser

290

Val
305

Phe Ser

Gln Lys Ser

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

48
351
DNA
arti

<220>

<223> VH H

<400> 48
cagatccagc

tcctgcaagg
ccaggacagg
gctcagggct

ctgcagatct

gagccaggaa

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

49
336
DNA
arti

<220>

<223> VL L

<400> 49
gacgtggtca

atctcctgca

tatcagcaga

agcggagtgc

Thr

Lys

Cys

280

295

310

Leu
325

ficial

K

tggtgcagag
ccagcggcta
gactggagtg
ttacaggccg
ccagcctgaa

tggataactg

ficial

D

tgacacagag

gatccagcca

ggccaggaca

cagaccgctt

cggctctgag
caccttcaca
gatgggctgg
cttcgtgttt
ggctgaggac

gggacaggsc

cccactgtct
gtctctggtg
gtccccaagg

tagcggatct

40

Thr Pro Pro Val Leu Asp Ser

Leu Thr Val Asp Lys Ser Arg

Ser Val Met His Glu Ala Leu

315

Ser Leu Ser Pro Gly Lys

330

ctgaagaagc
cactatgcta
atcaacacca
tctctggata
accgccgtgt

accctggtga

ctgcctgtga
cacgctaaca

ctgctgatct

ggatccggaa

Asp Gly Ser Phe Phe

285

Trp Gln Gln Gly Asn

300

His Asn His Tyr Thr

caggcgcttc
tgaattgggt
atacaggcga
cctccgtgag
actattgtgc

cagtgtcttc

ccctgggaca
ccaatacata
acaaggtgtc

ccgacttcac

320

tgtgaaggtg
gagacaggct
gcctacctac
cacagcctat
tagggagagg

(@

gccagcctct
cctggagtgg
caacagattc

cctgaagatc

60

120

180

240

300

351

60

120

180

240
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tccagggtgg aggctgagga tgtgggcgtg tactattgtt tccagggcac ccatgtgcect

aatacatttg gccagggcac caagctggag atcaag

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

50
1335
DNA
arti

<220>

<223> CHH

<400> 50
cagatccagc

tcctgcaagg
ccaggacagg
gctcagggct
ctgcagatct
gagccaggaa
aagggcccat
gccctgggct
ggcgccctga
tccctcagcea
aacgtagatc
cccccatgcec
cccccaaaac
gtggacgtga
gtgcataatg
agcgtcctca
tccaacaaag
cgagagccac
agcctgacct

aatgggcagc

ficial

K

tggtgcagag
ccagcggcta
gactggagtg
ttacaggccg
ccagcctgaa
tggataactg
cggtcttccc
gcctggtcaa
ccagcggcegt
gcgtggtgac
acaagcccag
caccatgccc
ccaaggacac
gccaggaaga
ccaagacaaa
ccgtcctgcea
gcctcccegtc
aggtgtacac
gcctggtcaa

cggagaacaa

cggctctgag
caccttcaca
gatgggctgg
cttcgtgttt
ggctgaggac
gggacagggc
cctggcgccc
ggactacttc
gcacaccttc
cgtgccctcc
caacaccaag
agcacctgag
tctcatgatc
ccccgaggtc
geegegggag
ccaggactgg
ctccatcgag
cctgccccca
aggcttctac

ctacaagacc

ctgaagaagc
cactatgcta
atcaacacca
tctctggata
accgccgtgt
accctggtga
tgctccagga
cccgaaccgg
ccggetgtcc
agcagcttgg
gtggacaaga
Ttcctgggss
tcccggaccc
cagttcaact
gagcagttca
ctgaacggca
aaaaccatct
tcccaggagg
cccagcgaca

acgcctcccg

caggcgcttc
tgaattgggt
atacaggcga
cctccgtgag
actattgtgc
cagtgtcttc
gcacctccga
tgacggtgtc
tacagtcctc
gcacgaagac
gagttgagtc
gaccatcagt
ctgaggtcac
ggtacgtgga
acagcacgta
aggagtacaa
ccaaagccaa
agatgaccaa
tcgccgtgga

tgctggactc

tgtgaaggtg
gagacaggct
gcctacctac
cacagcctat
tagggagagg
cgctagcacc
gagcacagcc
gtggaactca
aggactctac
ctacacctgc
caaatatggt
cttcctgttc
gtgegtggtg
tggcgtggag
ccgtgtggtc
gtgcaaggtc
agggcagccc
gaaccaggtc
gtgggagagc

cgacggctcc

300

336

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200
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ttcttcctct acagcaggct aaccgtggac aagagcaggt ggcaggaggg gaatgtcttc

tcatgctccg tgatgcatga ggctctgcac aaccactaca cacagaagag cctctccctg

tctccgggta

<210> 51

<211> 660
<212> DNA
<213>

<220>
<223>

<400> 51
gacgtggtca

atctcctgca
tatcagcaga
agcggagtgc
tccagggtsgg
aatacatttg
ttcatcttcc
ctgaataact
tcgggtaact
agcagcaccc

gtcacccatc

aatga

artificial

CL LD

tgacacagag
gatccagcca
ggccaggaca
cagaccgctt
aggctgagga
gccagggcac
cgccatctga
tctatcccag
cccaggagag
tgacgctgag

agggcctgag

cccactgtct
gtctctggtg
gtccccaagg
tagcggatct
tgtgggcegty
caagctggag
tgagcagttg
agaggccaaa
tgtcacagag
caaagcagac

ctcgcccgtc

ctgcctgtga
cacgctaaca
ctgctgatct
ggatccggaa
tactattgtt
atcaagcgta
aaatctggaa
gtacagtgga
caggacagca
tacgagaaac

acaaagagct

ccctgggaca
ccaatacata
acaaggtgtc
ccgacttcac
tccagggcac
cggtggetgc
ctgcctctgt
aggtggataa
aggacagcac

acaaagtcta

tcaacagggg

gccagcctct
cctggagtgg
caacagattc
cctgaagatc
ccatgtgcct
accatctgtc
tgtgtgcctg
cgccctccaa
ctacagcctc
cgcctgegaa

agagtgttag

1260

1320

1335

60

120

180

240

300

360

420

480

540

600

660



