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<160> 37

170> KoPatentIn 3.0
<210> 1

<211> 121

212> PRT

<213> Artificial Sequence

<220>
<223> H Variable region 1564

<400> 1
Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser Ser Tyr
20 25 30

Asp Met Ser Trp Val Arg Gln Ala Pro Gly Lys Cys Leu Glu Trp Val
35 40 45

Ser Ala Ile Ser Tyr Asp Asn Ala Asn Thr Tyr Tyr Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Thr Leu Tyr
65 70 75 80

Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Val Tyr Tyr Cys
85 90 95

Ala Lys Gly Val Leu Thr Thr Leu Met Asn Trp Phe Asp Tyr Trp Gly
100 105 110

Gln Gly Thr Leu Val Thr Val Ser Ser
115 120



<210> 2
<211> 110
<212> PRT

<213> Artificial
<220>
<223> L Variable
<400> 2
Gln Ser Val Leu Thr
1 5
Arg Val Thr Ile Ser
20
Asp Val Ser Trp Tyr
35
Ile Tyr Ala Asn Val
50
Gly Ser Lys Ser Gly
65
Ser Glu Asp Glu Ala
85
Asn Ala Tyr Val Phe
100
<210> 3
<211> 121
<212> PRT
<213> Artificial
<220>
<223> H Variable
<400> 3

Glu Val Gln Leu Leu

1

5

Ser Leu Arg Leu Ser

20

Asp Met Ser Trp Val

35

Sequence

region 1564

Gln

Cys

Gln

Asn

Thr

70

Asp

Gly

Sequence

Pro

Thr

Gln

Arg

55

Ser

Tyr

Cys

Pro

Gly

Leu

40

Pro

Ala

Tyr

Gly

region FO6

Glu Ser Gly

Cys Ala Ala

Arg Gln Ala

40

Ser

Ser

25

Pro

Ser

Ser

Cys

Thr
105

Gly

Ser
25

Pro

Ala

10

Ser

Gly

Gly

Leu

Gly
90

Lys

Gly
10

Ser

Ser

Thr

Val

Ala

75

Ala

Leu

Gly

Asn

Ala

Pro

60

Ile

Trp

Thr

Thr

Ile

Pro

45

Asp

Ser

Asp

Val

Leu Val Gln

Pro

Gly

30

Lys

Arg

Gly

Asp

Leu
110

Pro

Gly Phe Thr Phe Ser

Gly Lys Cys Leu

45

30

Glu

Gly Gln
15

Ser Asn

Leu Leu

Phe Ser

Leu Arg

80

Ser Leu
95

Gly Gly
15

Ser Tyr

Trp Val



Ser

Lys

65

Leu

Ala

Gln

Ala

50
Gly
Gln

Lys

Gly

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

<220>
<223>

<400>

Gln
1
Arg
Asp
Ile
Gly
65

Ser

Asn

Ser

Val

Val

Tyr

50

Ser

Glu

Ala

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

Ile

Arg

Met

Gly

Thr
115

4
110
PRT

Ser

Phe

Asn

Val

100

Leu

Tyr

Thr

Ser

85

Leu

Val

Artificial

L Variable

Val

Thr

Ser

35

Ala

Lys

Asp

Tyr

5
121
PRT

Leu

Ile

20

Trp

Asn

Ser

Glu

Val
100

Thr

Ser

Tyr

Val

Gly

Ala

85

Phe

Artificial

Asp

Ile

70

Leu

Thr

Thr

Sequence

Asn

55

Ser

Arg

Thr

Val

Ala

Arg

Ala

Leu

Ser
120

region FO6

Gln

Cys

Gln

Asn

Thr

70

Asp

Gly

Sequence

Pro

Thr

Gln

Arg

55

Ser

Tyr

Cys

Pro

Gly

Leu

40

Pro

Ala

Tyr

Gly

Asn

Asp

Glu

Met

105

Ser

Ser

Ser

25

Pro

Ser

Ser

Cys

Thr
105

Thr

Asn

Asp

90

Asn

Ala

10

Ser

Gly

Gly

Leu

Gly
90

Lys

Tyr
Ser
75

Thr

Trp

Ser

Ser

Thr

Val

Ala

75

Thr

Leu

Tyr
60
Lys

Ala

Phe

Gly

Asn

Ala

Pro

60

Ile

Trp

Thr

Ala

Asn

Val

Asp

Thr

Ile

Pro

45

Asp

Ser

Ala

Val

Asp

Thr

Tyr

Tyr
110

Pro

Gly

30

Lys

Arg

Gly

Gly

Leu
110

Ser

Leu

Tyr

95

Trp

Gly

15

Ser

Leu

Phe

Leu

Ser
95

Val
Tyr
80

Cys

Gly

Gln

Asn

Leu

Ser

Arg

80

Leu



<220>
<223>

<400>

Glu

Ser

Asp

Ser

Lys

65

Leu

Ala

Gln

Val

Leu

Met

Ala

50

Gly

Gln

Lys

Gly

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

<220>
<223>

<400>

Gln

Ser

Arg Val

Asp

Ile

Val

Tyr
50

Gly Ser

H Variable

5
Gln

Arg

Ser

35

Ile

Arg

Met

Gly

Thr
115

6

110
PRT

Leu

Leu

20

Trp

Ser

Phe

Asn

Val

100

Leu

Leu

Ser

Val

Gly

Thr

Ser

85

Leu

Val

Artificial

L Variable

Val

Thr

Ser

35

Ala

Lys

Leu

Ile

20

Trp

Asn

Ser

Thr

Ser

Tyr

Val

Gly

region VH5

Glu

Cys

Arg

Asp

Ile

70

Leu

Thr

Thr

Sequence

Ser

Ala

Gln

Asn

55

Ser

Arg

Thr

Val

Gly

Ala

Ala

40

Ala

Arg

Ala

Leu

Ser
120

region VH5

Gln

Cys

Gln

Asn

Thr

Pro

Thr

Gln

Arg

55

Ser

Pro
Gly
Leu

40

Pro

Ala

Gly

Ser

25

Pro

Ser

Asp

Glu

Met

105

Ser

Ser
Ser

25
Pro

Ser

Ser

Gly

10
Gly
Gly
Thr
Asn
Asp

90

Asn

Ala

10
Ser
Gly

Gly

Leu

Leu

Phe

Lys

Tyr

Ser

75

Thr

Trp

Ser

Ser

Thr

Val

Ala

Val

Thr

Cys

Tyr

60

Lys

Ala

Phe

Gly

Asn

Ala

Pro

60

Ile

Gln

Phe

Leu

45

Ala

Asn

Val

Asp

Thr

Ile

Pro

45

Asp

Ser

Pro

Ser

30

Glu

Asp

Thr

Tyr

Ser
110

Pro
Gly

30
Lys

Arg

Gly

Gly

15
Ser
Trp
Ser
Leu
Tyr

95

Trp

Gly

15
Ser
Leu

Phe

Leu

Gly

Tyr

Val

Val

Tyr

80

Cys

Gly

Gln

Asn

Leu

Ser

Arg



65

Ser Glu Asp Glu Ala

85

Asn Ala Tyr Val Phe

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

<220>
<223>

<400>

Glu

1

Ser

Asp

Ser

Lys

65

Leu

Ala

Gln

Val

Leu

Met

Ala

50

Gly

Gln

Lys

Gly

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

<220>
<223>

7
121
PRT

100

Artificial

H Variable

7
Gln

Arg

Ser

35

Ile

Arg

Met

Gly

Thr
115

8
110
PRT

Leu

Leu

20

Trp

Ser

Phe

Asn

Val

100

Leu

Leu

Ser

Val

Gly

Thr

Ser

85

Leu

Val

Artificial

L Variable

70

75

80

Asp Tyr Tyr Cys Gly Ala Trp Asp Asp Ser Leu

90

Gly Cys Gly Thr Lys Leu Thr Val Leu

Sequence

region VH16

Glu

Cys

Arg

Ser

Ile

70

Leu

Thr

Thr

Sequence

Ser

Ala

Gln

Asn

55

Ser

Arg

Thr

Val

Gly

Ala

Ala

40

Ala

Arg

Ala

Leu

Ser
120

region VH16

105

Gly

Ser

25

Pro

Asn

Asp

Glu

Met

105

Ser

Gly

10
Gly
Gly
Thr
Asn
Asp

90

Asn

Leu

Phe

Lys

Tyr

Ser

75

Thr

Trp

Val

Thr

Cys

Tyr

60

Lys

Ala

Phe

Gln

Phe

Leu

45

Ala

Asn

Val

Asp

110

Pro

Ser

30

Glu

Asp

Thr

Tyr

Tyr
110

95

Gly

15
Ser
Trp
Ser
Leu
Tyr

95

Trp

Tyr

Val

Val

Tyr

80

Cys

Gly



<400>
Gln Ser
1

Arg Val

Asp Val

Ile Tyr

50

Gly Ser
65

Ser Glu

Asn Ala

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

<400>
Glu Val
1

Ser Leu

Asp Met

Ser Ala
50

Lys Gly
65

Leu Gln

Ala Lys

8
Val Leu Thr

Thr Ile Ser
20

Ser Trp Tyr
35

Ala Asn Vval
Lys Ser Gly
Asp Glu Ala

85
Tyr Val Phe

100

9

121

PRT
Artificial

H Variable

Gln Leu Leu
Arg Leu Ser
20

Ser Trp Val
35

Ile Ser Gly

Arg Phe Thr

Met Asn Ser
85

Gly Val Leu
100

Gln Pro Pro

Cys Thr Gly

Gln Gln Leu
40

Asn Arg Pro
55

Thr Ser Ala
70

Asp Tyr Tyr

Gly Cys Gly

Sequence

region VH9

Glu Ser Gly

Cys Ala Ala

Arg Gln Ala

40

Asp Asn Gly
55

Ile Ser Arg
70

Leu Arg Ala

Thr Thr Leu

Ser

Ser

25

Pro

Ser

Ser

Cys

Thr
105

Gly

Ser

25

Pro

Ser

Asp

Glu

Met
105

Ala

10
Ser
Gly
Gly
Leu
Gly

90

Lys

Gly

10
Gly
Gly
Thr
Asn
Asp

90

Asn

Ser

Ser

Thr

Val

Ala

75

Ala

Leu

Leu

Phe

Lys

Tyr

Ser

75

Thr

Trp

Gly

Asn

Ala

Pro

60

Ile

Trp

Thr

Val

Thr

Cys

Tyr

60

Lys

Ala

Phe

Thr

Ile

Pro

45

Asp

Ser

Asp

Val

Gln

Phe

Leu

45

Ala

Asn

Val

Asp

Pro

Gly

30

Lys

Arg

Gly

Asp

Leu
110

Pro

Ser

30

Glu

Asp

Thr

Tyr

Ser
110

Gly

15

Ser

Leu

Phe

Leu

Ser
95

Gly

15
Ser
Trp
Ser
Leu
Tyr

95

Trp

Gln

Asn

Leu

Ser

Arg

80

Leu

Gly

Tyr

Val

Val

Tyr

80

Cys

Gly



Gln Gly Thr Leu Val

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

<220>
<223>

<400>

Gln
1
Arg
Asp
Ile
Gly
65

Ser

Asn

Ser

Val

Val

Tyr

50

Ser

Glu

Gly

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

<220>
<223>

<400>
Gln Ser Val Leu Thr

1

115

10
110
PRT

Artificial

L Variable

10
Val

Thr

Ser

35

Ala

Lys

Asp

Tyr

11
251
PRT

Leu

Ile

20

Trp

Asn

Ser

Glu

Val
100

Thr

Ser

Tyr

Ser

Gly

Ala

85

Phe

Artificial

scFv 3 4

11

5

Arg Val Thr Ile Ser

20

Thr Val Ser Ser

Sequence

120

region VH9

Gln

Cys

Gln

Asn

Thr

70

Asp

Gly

Sequence

Pro

Thr

Gln

Arg

55

Ser

Tyr

Cys

Pro

Gly

Leu

40

Pro

Ala

Tyr

Gly

Ser

Ser

25

Pro

Ser

Ser

Cys

Thr
105

Ala
10

Ser

Gly

Gly

Leu

Gly

90

Lys

Ser

Ser

Thr

Val

Ala

75

Ala

Leu

Gly

Asn

Ala

Ser

60

Ile

Trp

Thr

Thr

Ile

Pro

45

Asp

Ser

Asp

Val

Pro

Gly

30

Lys

Arg

Gly

Asp

Leu
110

Gly

15

Ser

Leu

Phe

Leu

Ser
95

Gln

Asn

Leu

Ser

Arg

80

Leu

Gln Pro Pro Ser Ala Ser Gly Thr Pro Gly Gln

10

15

Cys Thr Gly Ser Ser Ser Asn Ile Gly Ser Asn

25

30



Asp

Ile

Gly

65

Ser

Asn

Gly

Gly

Gly

145

Ser

Trp

Ser

Leu

Tyr

225

Trp

Val

Tyr

50

Ser

Glu

Ala

Gly

Ser

130

Gly

Tyr

Val

Val

Tyr

210

Cys

Gly

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

<220>
<223>

<400>

Ser

35

Ala

Lys

Asp

Tyr

Ser

115

Glu

Ser

Asp

Ser

Lys

195

Leu

Ala

Gln

12
716
PRT

Artificial Sequence

Trp

Asn

Ser

Glu

Val

100

Gly

Val

Leu

Met

Ala

180

Gly

Gln

Lys

Gly

Tyr

Val

Gly

Ala

85

Phe

Gly

Gln

Arg

Ser

165

Ile

Arg

Met

Gly

Thr
245

Gln

Asn

Thr

70

Asp

Gly

Gly

Leu

Leu

150

Trp

Ser

Phe

Asn

Val

230

Leu

Gln

Arg

55

Ser

Tyr

Cys

Gly

Leu

135

Ser

Val

Tyr

Thr

Ser

215

Leu

Val

Leu

40

Pro

Ala

Tyr

Gly

Ser

120

Glu

Cys

Arg

Asp

Ile

200

Leu

Thr

Thr

Pro

Ser

Ser

Cys

Thr

105

Gly

Ser

Ala

Gln

Asn

185

Ser

Arg

Thr

Val

Gly

Gly

Leu

Gly

90

Lys

Gly

Gly

Ala

Ala

170

Ala

Arg

Ala

Leu

Ser
250

Thr

Val

Ala

75

Thr

Leu

Gly

Gly

Ser

155

Pro

Asn

Asp

Glu

Met

235

Ser

Ala

Pro

60

Ile

Trp

Thr

Gly

Gly

140

Gly

Gly

Thr

Asn

Asp

220

Asn

hul1F11(ver.2)(M428L)-F06(de2) (StoP)

12

Pro

45

Asp

Ser

Ala

Val

Ser

125

Leu

Phe

Lys

Tyr

Ser

205

Thr

Trp

Lys

Arg

Gly

Gly

Leu

110

Gly

Val

Thr

Cys

Tyr

190

Lys

Ala

Phe

Leu

Phe

Leu

Ser

95

Gly

Gly

Gln

Phe

Leu

175

Ala

Asn

Val

Asp

Leu

Ser

Arg

80

Leu

Gly

Gly

Pro

Ser

160

Glu

Asp

Thr

Tyr

Tyr
240



Glu

Ser

Tyr

Ala

Ser

65

Leu

Tyr

Gly

Phe

Leu

145

Trp

Leu

Ser

Pro

Lys

225

Pro

Ser

Asp

Val

Leu

Met

Ala

50

Val

Tyr

Cys

Thr

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Thr

Ser

Arg

Pro

Gln

Arg

Glu

35

Ser

Lys

Leu

Ala

Thr

115

Leu

Cys

Ser

Ser

Ser

195

Asn

His

Val

Thr

Glu
275

Leu

Leu

20

Trp

Arg

Gly

Gln

Arg

100

Val

Ala

Leu

Gly

Ser

180

Leu

Thr

Thr

Phe

Pro

260

Val

Val

Ser

Val

Asn

Arg

Met

85

Asp

Thr

Pro

Val

Ala

165

Gly

Gly

Lys

Cys

Leu

245

Glu

Lys

Glu

Cys

Arg

Lys

Phe

70

Asn

Ala

Val

Ser

Lys

150

Leu

Leu

Thr

Val

Pro

230

Phe

Val

Phe

Ser

Ala

Gln

Ala

55

Thr

Ser

His

Ser

Ser

135

Asp

Thr

Tyr

Gln

Asp

215

Pro

Pro

Thr

Asn

Gly

Thr

Pro

40

Asn

Val

Leu

Gly

Ser

120

Lys

Tyr

Ser

Ser

Thr

200

Lys

Cys

Pro

Cys

Trp
280

Gly

Ser

25

Pro

Asp

Ser

Arg

Lys

105

Ala

Ser

Phe

Gly

Leu

185

Tyr

Lys

Pro

Lys

Val

265

Tyr

Gly

10

Gly

Gly

Tyr

Arg

Ala

90

Pro

Ser

Thr

Pro

Val

170

Ser

Ile

Val

Ala

Pro

250

Val

Val

Leu

Phe

Lys

Thr

Asp

75

Glu

Phe

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Pro

235

Lys

Val

Asp

Val

Thr

Arg

Thr

60

Asp

Asp

Ala

Lys

Gly

140

Pro

Thr

Val

Asn

Pro

220

Glu

Asp

Asp

Gly

Gln

Phe

Leu

45

Glu

Ser

Thr

Tyr

Gly

125

Gly

Val

Phe

Val

Val

205

Lys

Leu

Thr

Val

Val
285

Pro

Ser

30

Glu

Tyr

Lys

Ala

Trp

110

Pro

Thr

Thr

Pro

Thr

190

Asn

Ser

Leu

Leu

Ser

270

Glu

Gly

15

Asp

Trp

Ser

Ser

Ile

95

Gly

Ser

Ala

Val

Ala

175

Val

His

Cys

Gly

Met

255

His

Val

Gly

Phe

Ile

Ala

Ser

80

Tyr

Gln

Val

Ala

Ser

160

Val

Pro

Lys

Asp

Gly

240

Ile

Glu

His



Asn

Val

305

Glu

Lys

Thr

Ser

Glu

385

Leu

Lys

Glu

Gly

Ser

465

Gln

Asn

Leu

Ser

Arg

545

Leu

Ala

290

Val

Tyr

Thr

Leu

Cys

370

Ser

Asp

Ser

Ala

Lys

450

Gln

Arg

Asp

Ile

Gly

530

Ser

Asn

Lys

Ser

Lys

Ile

Pro

355

Ala

Asn

Ser

Arg

Leu

435

Gly

Ser

Val

Val

Tyr

515

Ser

Glu

Ala

Thr

Val

Cys

Ser

340

Pro

Val

Gly

Asp

Trp

420

His

Gly

Val

Thr

Ser

500

Ala

Lys

Asp

Tyr

Lys

Leu

Lys

325

Lys

Ser

Lys

Gln

Gly

405

Gln

Asn

Gly

Leu

Ile

485

Trp

Asn

Ser

Glu

Val

Pro

Thr

310

Val

Ala

Arg

Gly

Pro

390

Ser

Gln

His

Gly

Thr

470

Ser

Tyr

Val

Gly

Ala

550

Phe

Arg

295

Val

Ser

Lys

Asp

Phe

375

Glu

Phe

Gly

Tyr

Ser

455

Gln

Cys

Gln

Asn

Thr

535

Asp

Gly

Glu

Leu

Asn

Gly

Glu

360

Tyr

Asn

Phe

Asn

Thr

440

Gly

Pro

Thr

Gln

Arg

520

Ser

Tyr

Cys

Glu

His

Lys

Gln

345

Leu

Pro

Asn

Leu

Val

425

Gln

Gly

Pro

Gly

Leu

505

Pro

Ala

Tyr

Gly

Gln

Gln

Ala

330

Pro

Thr

Ser

Tyr

Val

410

Phe

Lys

Gly

Ser

Ser

490

Pro

Ser

Ser

Cys

Thr

Tyr

Asp

315

Leu

Arg

Lys

Asp

Lys

395

Ser

Ser

Ser

Gly

Ala

475

Ser

Gly

Gly

Leu

Gly

555

Lys

Asn

300

Trp

Pro

Glu

Asn

Ile

380

Thr

Lys

Cys

Leu

Ser

460

Ser

Ser

Thr

Val

Ala

540

Thr

Leu

Ser

Leu

Ala

Pro

Gln

365

Ala

Thr

Leu

Ser

Ser

445

Gly

Gly

Asn

Ala

Pro

525

Ile

Trp

Thr

Thr

Asn

Pro

Gln

350

Val

Val

Pro

Thr

Val

430

Leu

Gly

Thr

Ile

Pro

510

Asp

Ser

Ala

Val

Tyr

Gly

Ile

335

Val

Ser

Glu

Pro

Val

415

Leu

Ser

Gly

Pro

Gly

495

Lys

Arg

Gly

Gly

Leu

Arg

Lys

320

Glu

Tyr

Leu

Trp

Val

400

Asp

His

Pro

Gly

Gly

480

Ser

Leu

Phe

Leu

Ser

560

Gly



Gly

Gly

Pro

Ser

625

Glu

Asp

Thr

Tyr

Tyr
705

Gly

Gly

Gly

610

Ser

Trp

Ser

Leu

Tyr

690

Trp

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

<220>
<223>

<400>

Glu

Ser

Tyr

Ala

Ser

Val

Leu

Met

Ala

50

Val

Gly

Ser

595

Gly

Tyr

Val

Val

Tyr

675

Cys

Gly

13

450
PRT
Artificial Sequence

Ser

580

Glu

Ser

Asp

Ser

Lys

660

Leu

Ala

Gln

565

Gly

Val

Leu

Met

Ala

645

Gly

Gln

Lys

Gly

Gly

Gln

Arg

Ser

630

Ile

Arg

Met

Gly

Thr
710

Gly

Leu

Leu

615

Trp

Ser

Phe

Asn

Val

695

Leu

Gly

Leu

600

Ser

Val

Tyr

Thr

Ser

680

Leu

Val

hullF11(ver.2)(M428L)

13
Gln

Arg

Glu

35

Ser

Lys

Leu

Leu

20

Trp

Arg

Gly

Val

Ser

Glu

Cys

Ser

Ala

Val Arg Gln

Asn

Arg

Lys

Phe

Ala
55

Thr

Ser

585

Glu

Cys

Arg

Asp

Ile

665

Leu

Thr

Thr

570

Gly

Ser

Ala

Gln

Asn

650

Ser

Arg

Thr

Val

Gly Gly Gly

Thr

Pro

40

Asn

Val

Ser
25
Pro

Asp

Ser

Gly

Gly

Tyr

Arg

Gly

Gly

Ala

Ala

635

Ala

Arg

Ala

Leu

Ser
715

Leu

Phe

Lys

Thr

Asp

Gly

Gly

Ser

620

Pro

Asn

Asp

Glu

Met

700

Ser

Val

Thr

Arg

Thr

60

Asp

Gly

Gly

605

Gly

Gly

Thr

Asn

Asp

685

Asn

Gln
Phe
Leu

45

Glu

Ser

Ser

590

Leu

Phe

Lys

Tyr

Ser

670

Thr

Trp

Pro

Ser

30

Glu

Tyr

Lys

575

Gly

Val

Thr

Cys

Tyr

655

Lys

Ala

Phe

Gly

15
Asp
Trp

Ser

Ser

Gly

Gln

Phe

Leu

640

Ala

Asn

Val

Asp

Gly

Phe

Ile

Ala

Ser



65

Leu

Tyr

Gly

Phe

Leu

145

Trp

Leu

Ser

Pro

Lys

225

Pro

Ser

Asp

Asn

Val

305

Glu

Lys

Tyr

Cys

Thr

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Thr

Ser

Arg

Pro

Ala

290

Val

Tyr

Thr

Leu

Ala

Thr

115

Leu

Cys

Ser

Ser

Ser

195

Asn

His

Val

Thr

Glu

275

Lys

Ser

Lys

Ile

Gln

Arg

100

Val

Ala

Leu

Gly

Ser

180

Leu

Thr

Thr

Phe

Pro

260

Val

Thr

Val

Cys

Ser
340

Met

85

Asp

Thr

Pro

Val

Ala

165

Gly

Gly

Lys

Cys

Leu

245

Glu

Lys

Lys

Leu

Lys

325

Lys

70

Asn

Ala

Val

Ser

Lys

150

Leu

Leu

Thr

Val

Pro

230

Phe

Val

Phe

Pro

Thr

310

Val

Ala

Ser

His

Ser

Ser

135

Asp

Thr

Tyr

Gln

Asp

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Leu

Gly

Ser

120

Lys

Tyr

Ser

Ser

Thr

200

Lys

Cys

Pro

Cys

Trp

280

Glu

Leu

Asn

Gly

Arg

Lys

105

Ala

Ser

Phe

Gly

Leu

185

Tyr

Lys

Pro

Lys

Val

265

Tyr

Glu

His

Lys

Gln
345

Ala

90

Pro

Ser

Thr

Pro

Val

170

Ser

Ile

Val

Ala

Pro

250

Val

Val

Gln

Gln

Ala

330

Pro

75

Glu

Phe

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Pro

235

Lys

Val

Asp

Tyr

Asp

315

Leu

Arg

Asp

Ala

Lys

Gly

140

Pro

Thr

Val

Asn

Pro

220

Glu

Asp

Asp

Gly

Asn

300

Trp

Pro

Glu

Thr

Tyr

Gly

125

Gly

Val

Phe

Val

Val

205

Lys

Leu

Thr

Val

Val

285

Ser

Leu

Ala

Pro

Ala

Trp

110

Pro

Thr

Thr

Pro

Thr

190

Asn

Ser

Leu

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln
350

Ile

95

Gly

Ser

Ala

Val

Ala

175

Val

His

Cys

Gly

Met

255

His

Val

Tyr

Gly

Ile

335

Val

80

Tyr

Gln

Val

Ala

Ser

160

Val

Pro

Lys

Asp

Gly

240

Ile

Glu

His

Arg

Lys

320

Glu

Tyr



Thr

Trp

Glu

385

Leu

Lys

Glu

Gly

Leu

Cys

370

Ser

Asp

Ser

Ala

Lys
450

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

<220>
<223>

<400>
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser

1

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

<220>
<223>

<400>
Gln Ser Val Leu Thr Gln Pro Pro Ser Ala Ser Gly Thr Pro Gly Gln

1

Pro

355

Leu

Asn

Ser

Arg

Leu
435

14
15
PRT

Artificial Sequence

(G4

14

15

110
PRT

Artificial Sequence

Pro

Val

Gly

Asp

Trp

420

His

E

Ser

Lys

Gln

Gly

405

Gln

Asn

5

Arg

Gly

Pro

390

Ser

Gln

His

Asp

Phe

375

Glu

Phe

Gly

Tyr

FO6(de2) (StoP) VL

15

5

Glu

360

Tyr

Asn

Phe

Asn

Thr
440

Leu

Pro

Asn

Leu

Val

425

Gln

Thr

Ser

Tyr

Tyr

410

Phe

Lys

10

10

Lys

Asp

Lys

395

Ser

Ser

Ser

Asn

Ile

380

Thr

Lys

Cys

Leu

Gln

365

Ala

Thr

Leu

Ser

Ser
445

Val

Val

Pro

Thr

Val

430

Leu

Ser

Glu

Pro

Val

415

Leu

Ser

15

15

Leu

Trp

Val

400

Asp

His

Pro

Arg Val Thr Ile Ser Cys Thr Gly Ser Ser Ser Asn Ile Gly Ser Asn

20

25

30

Asp Val Ser Trp Tyr Gln Gln Leu Pro Gly Thr Ala Pro Lys Leu Leu



35
Ile Tyr Ala Asn Val Asn Arg
50 55
Gly Ser Lys Ser Gly Thr Ser
65 70
Ser Glu Asp Glu Ala Asp Tyr
85
Asn Ala Tyr Val Phe Gly Cys
100
<210> 16
<211> 20
<212> PRT
<213> Artificial Sequence
<220>
<223> (Gas)4a
<400> 16
Gly Gly Gly Gly Ser
1 5
Gly Gly Gly Ser
20
<210> 17
<211> 121
<212> PRT
<213> Artificial Sequence
<220>
<223> Fo6(de2) (StoP) VH
<400> 17
Glu Val Gln Leu Leu Glu Ser
1 5
Ser Leu Arg Leu Ser Cys Ala
20
Asp Met Ser Trp Val Arg Gln
35
Ser Ala Ile Ser Tyr Asp Asn
50 55

40

Pro

Ala

Tyr

Gly

Gly

Ala

Ala

40

Ala

Ser Gly Vval
Ser Leu Ala
75

Cys Gly Thr
90

Thr Lys Leu
105

10

Gly Gly Leu
10

Ser Gly Phe
25

Pro Gly Lys

Asn Thr Tyr

45

Pro Asp Arg Phe Ser

60

Ile Ser Gly Leu Arg

80

Trp Ala Gly Ser Leu

Thr Val Leu
110

95

15

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly

Val Gln Pro Gly Gly

15

Thr Phe Ser Ser Tyr

30

Cys Leu Glu Trp Val

45

Tyr Ala Asp Ser Val

60



Lys
65
Leu

Ala

Gln

Gly Arg Phe

Gln

Lys

Met

Gly

Asn

Val
100

Gly Thr Leu

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

<220>
<223>

<400>

Gln
1
Ser
Leu
Gly
Lys
65
Met

Ala

Val

Val

Val

Ile

Val

50

Gly

Gln

Ser

Ser

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

115

18
115
PRT

Thr

Ser

85

Leu

Val

Artificial

chlE4 VH

18
Gln

Lys

Glu

35

Ile

Lys

Leu

Gly

Ala
115

19
112
PRT

Leu

Val

20

Trp

Asn

Ala

Ser

Asn
100

Gln

Ser

Val

Pro

Thr

Ser

85

Tyr

Ile Ser Arg Asp Asn Ser Lys Asn Thr

70

Leu Arg Ala

Thr Thr Leu

Thr Val Ser
120

Sequence

Gln Ser Gly

Cys Lys Ala

Lys Gln Arg

40

Gly Ser Gly
55

Leu Thr Ala
70

Leu Thr Ser

Asp Thr Tyr

Artificial Sequence

75

Glu Asp Thr Ala Vval Tyr

Met
105

Ser

Ala

Ser

25

Pro

Gly

Asp

Asp

Trp
105

90

Asn

Glu

10
Gly
Gly
Thr
Lys
Asp

90

Gly

Trp Phe Asp Tyr

Leu

Tyr

Gln

Asn

Ser

75

Ser

Gln

Val

Ala

Gly

Tyr

60

Ser

Ala

Gly

Arg

Phe

Leu

45

Asn

Ser

Val

Thr

110

Pro

Thr

30

Glu

Glu

Thr

Tyr

Leu
110

Leu

Tyr

Trp

Gly

15

Asn

Trp

Lys

Ala

Phe

95

Val

Tyr
80
Cys

Gly

Thr

Tyr

Ile

Phe

Tyr

80

Cys

Thr



<220>
<223> ch

<400>
Asp Val
1

19
Val

Asp Gln Ala

Asn
35

Asn Gly

Pro Lys Leu

50
Asp Phe
65

Arg

Ser Arg Val

Thr His Val

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

20

<220>
<223>

<400> 20
gaggtgcagc

tcatgtgcca
ccagggaagc
gagtattccg
ctctatctcc
gatgctcatg

gcctccacca

1E4 VL

Met Thr

Ser Ile

20

Thr Tyr

Leu Ile

Ser Gly

Glu Ala

85

Pro
100

Arg

2148
DNA
Artificial Sequence

tcgtagagtc
caagcggttt
gacttgagtg
cttcagtaaa
agatgaatag
ggaagccctt

agggcccctc

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Thr Pro

Cys Arg

His Trp

40

Lys Val

55

Gly Ser

Asp Leu

Phe Gly

aggegegeeea

taccttttcc
gatcgcagca
gggcagattc
tctgagggct
cgcttactgg

cgtgttcccc

Ser Leu

10

Leu

Ser Ser Gln

25

Tyr Leu Gln

Ser Asn Arg

Gly Thr Asp

75

Val
90

Gly Tyr

Gly Thr

105

Gly

ctcgtccaac
gatttttaca
tcccgtaata
accgtcagta
gaagataccg

ggccaaggca

ctggccccct

Pro Val Ser

Val
30

Ser Leu

Pro
45

Lys Gly

Phe
60

Ser Gly

Phe Thr Leu

Phe Cys Ser

Glu
110

Lys Leu

hullF11l F@6 monovalent conatant vector 1

ccggtggttc

tggagtggsgt
aggccaatga
gggatgacag
ccatttacta
ccactgtaac

cctccaagtc

Leu
15

Gly
Ser

His

Gln Ser

Val Pro

Ile
80

Lys

Gln
95

Ser

Ile Lys

tcttagattg
tcgtcagcca
ctatactacc
caagagcagc
ctgtgcacgg
cgtatcctct

cacctccggc

60

120

180

240

300

360

420



ggcaccgecg

tggaactccg
ggcctgtact
tacatctgca
aagtcctgcg
ccctccgtgt
gaggtgactt
tacgtggacg
tccacctacc
gagtacaagt
aaggccaagg
cttactaaga
gccgtcgagt
ctcgactccg
caacagggta
caaaaatctc
ggcggagecsy
cagagagtga
tggtatcagc
ccttctggceg
atctccggcc
ctgaacgcct
ggtggcggcg
gaatctggcg

ggcttcacct

gagtgggtgt

ccctgggcetg
gcgccctgac
ccctgtcctc
acgtgaacca
acaagaccca
tcctgttccc
gcgtggtggt
gcgtggaggt
gggtggtgtc
gcaaggtgtc
gccagccccg
accaggtctc
gggagtcaaa
acggcagctt
acgtattttc
tgtccctgag
gatctcagtc
ccatctcttg
agctgecctgg
tgcctgacag
tgagatctga
atgtgttcgg
gttcaggcgg
gcggattggt
tctccagcta

ccgccatctc

cctggtgaag
ctccggegtg
cgtcgtgacc
caagccctcc
cacctgccct
tcctaagccc
ggacgtgtcc
gcacaacgcc
cgtgctgacc
caacaaggcc
ggagccccag
tctgtcatgc
tggtcagcca
ctttttggtg
ctgtagtgtc
ccctggaaaa
tgttctgacc
taccggctcc
cacagcccct
attctccggc
ggacgaggcc
ctgcggcaca
cggtggeagc
tcagcctggt
cgatatgtcc

ctacgacaac

gactacttcc
cacaccttcc
gtgccctcect
aacaccaagg
ccctgeccccg
aaggacaccc
cacgaggacc
aagaccaagc
gtgctgcacc
ctgcccgecc
gtgtacaccc
gccgtcaaag
gagaataact
tccaagttga
cttcacgagg
ggtggcggag
cagcctcctt
tcctccaaca
aaactgctga
tccaagtctg
gattactact
aagctgacag
ggaggtggtg
ggctctctga
tgggtccgac

gccaacacct

ccgagcccgt
ccgeccgtgcet
cctccctggg
tggacaagaa
cccccgagct
tgatgatctc
ccgaggtgaa
cccgggagga
aggactggct
ccatcgagaa
tgcccccctc
gtttttatcc
acaagacaac
ccgttgacaa
ccctgcataa
gatctggcgg
ctgcttctgg
tcggctccaa
tctacgccaa

gcacctctgc

gcggcacctg
tgttgggagg
gatctgaagt
gactgtcttg

aggcccctgg

actacgccga

gaccgtgtcc
gcagtcctcc
cacccagacc
ggtggagccc
gctgggegsc
ccggaccccc
gttcaactgg
gcagtacaac
gaacggcaag
gaccatctcc
ccgggatgaa
atccgacatt
tccacccgtg
gtctcgttgg
ccactatact
tggtggttct
cacccctggc
cgacgtgtcc
cgtaaaccgg
ctccctggcet
ggccggatct
cggaggaagt
tcagctgctg
tgccgectct
caagtgtttg

ctccgtgaag

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980



ggccggttca ccatctctcg ggacaacagc aagaacaccc tgtacctgca gatgaactcc

ctgagagccg aggacaccgc cgtgtactat tgtgctaagg gcgtgctgac caccctgatg

aattggttcg attactgggg ccagggcacc ctggtcaccg tgtcatct

<210> 21
<211> 13
<212>
<213>
<220>
<223>

<400> 21
gaggtgcagc

tcatgtgcca
ccagggaagc
gagtattccg
ctctatctcc
gatgctcatg
gcctccacca
ggcaccgccg
tggaactccg
ggcctgtact
tacatctgca
aagtcctgcg
ccctccgtgt
gaggtgactt
tacgtggacg
tccacctacc
gagtacaagt

aaggccaagg

50

DNA
Artificial Sequence

tcgtagagtc
caagcggttt
gacttgagtg
cttcagtaaa
agatgaatag
ggaagccctt
agggcccctc
ccctgggcetg
gcgccctgac
ccctgtcctc
acgtgaacca
acaagaccca
tcctgttccc
gcgtggtggt
gcgtggaggt
gggtggtgtc
gcaaggtgtc

gccagecccecg

aggcgeeesa

taccttttcc
gatcgcagca
gggcagattc
tctgagggct
cgcttactgg
cgtgttcccc
cctggtgaag
ctccggegtg
cgtcgtgacc
caagccctcc
cacctgccct
tcctaagccc
ggacgtgtcc
gcacaacgcc
cgtgctgacc
caacaaggcc

ggagccccag

ctcgtccaac
gatttttaca
tcccgtaata
accgtcagta
gaagataccg
ggccaaggca
ctggccccct
gactacttcc
cacaccttcc
gtgccctcect
aacaccaagg
ccctgeccccg
aaggacaccc
cacgaggacc
aagaccaagc
gtgctgcacc
ctgcccgccc

gtgtacaccc

hullF11l F@6 monovalent conatant vector 2

ccggtggttc
tggagtggst
aggccaatga
gggatgacag
ccatttacta
ccactgtaac
cctccaagtc
ccgagcccgt
ccgeccgtgcet
cctccctggg
tggacaagaa
cccccgagct
tgatgatctc
ccgaggtgaa
cccgggagga
aggactggct
ccatcgagaa

tgcccccctc

tcttagattg
tcgtcagcca
ctatactacc
caagagcagc
ctgtgcacgg
cgtatcctct
cacctccggc
gaccgtgtcc
gcagtcctcc
cacccagacc
ggtggagccc
gctgggegsc
ccggaccccc
gttcaactgg
gcagtacaac
gaacggcaag
gaccatctcc

ccgtgatgaa

2040

2100

2148

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080



ctcactaaga
gctgttgaat
cttgattccg

cagcagggga

caaaagtccc

<210> 22
<211> 66
<212>
<213>
<220>
<223>
<400> 22
gatatcgtga
atgtcctgca
tggtatcagc
gaatctggcg
atctcttccg
ccctggacct
gtgttcatct
ctgctgaaca
cagtccggca

ctgtcctcca

gaagtgaccc

<210> 23
<211> 8

<212> PR
<213>

<220>
<223>

atcaagtcag
gggagagtaa
acggttcctt
acgtatttag

tgtccctgtc

0

DNA
Artificial Sequence

tgacccagtc
agtcctctca
agaagcccgg
tgccagatag
tgaaggccga
ttggcggagg
tcccaccctc
acttctaccc
actcccagga
ccctgaccct

accagggcct

T

tctctggtgt ttggtcaaag gcttctatcc

cgggcaacct gaaaataatt acaagactac

ctttctgtat tccaagctga cagttgataa

ttgttctgta cttcacgaag ctctccataa

ccccggcaag

tccttectct
gtccctgetg
ccagtctcca
attcaccggc
ggacgtggcc
caccaagctg
cgacgagcag
ccgegaggcc
atccgtcacc
gtccaaggcc

gtccagcccc

Artificial Sequence

ctggctgtgt
tactcctcca
aagctgctga
tctggctctg
gtgtactact
gaaatcaagc
ctgaagtccg
aaggtgcagt
gagcaggact
gactacgaga

gtgaccaagt

human VH3 domain sequence

hullF11l F@6 monovalent variable vector

ccctgggcga

accagaagaa
tctactgggc
gcaccgactt
gccagcagta
ggaccgtggc
gcaccgcttc
ggaaggtgga
ccaaggacag
agcacaaggt

ccttcaaccg

atctgatatt
acctcccgtg
gagtcgctgg

ccattacact

gcgcgtcacc
ctacctggcc
ctccaccaga
caccctgaca
ctacagctac
cgctccctcc
cgtcgtgtgc
caacgccctg
cacctacagc
gtacgcctgc

gggcgagtgc

1140

1200

1260

1320

1350

60

120

180

240

300

360

420

480

540

600

660

660



<400> 23
Leu Tyr Leu Gln Met Asn Ser Leu

1 5

<210> 24

<211> 8

<212> PRT

<213> Artificial Sequence

<220>

223> human VH3 domain sequence

<400> 24

Asn Tyr Leu Gln Met Asn Ser Leu
1 5

<210> 25

<211> 8

<212> PRT

<213> Artificial Sequence

<220>

223> human VH3 domain sequence

<400> 25

Leu His Leu Gln Met Asn Ser Leu
1 5

<210> 26

<211> 8

<212> PRT

<213> Artificial Sequence

<220>

<223> human VH3 domain sequence

<400> 26

Leu Tyr Leu Gln Met Asp Ser Leu
1 5

<210> 27

<211> 8

<212> PRT

<213> Artificial Sequence



<220>

<223> human VH3 domain sequence
<400> 27
Ala Tyr Leu Gln Met Asn Ser Leu
1 5
<210> 28
<211> 8

<212> PRT
<213> Artificial Sequence

<220>
<223> human VH3 domain sequence
<400> 28
Thr Tyr Leu Gln Met Asn Ser Leu
1 5
<210> 29
<211> 8

<212> PRT
<213> Artificial Sequence

<220>
<223> human VH3 domain sequence
<400> 29
Met Tyr Leu Gln Met Ser Asn Leu
1 5
<210> 30
<211> 8

<212> PRT
<213> Artificial Sequence

<220>
<223> human VH3 domain sequence
<400> 30
Leu Tyr Leu Gln Met Ser Ser Leu
1 5

<210> 31



<211> 8

<212> PRT
<213> Artificial Sequence
<220>
223> human VH3 domain sequence
<400> 31
Met Tyr Leu Gln Met Asn Asn Leu
1 5
<210> 32
<211> 8
<212> PRT
<213> Artificial Sequence
<220>
223> human VH3 domain sequence
<400> 32
Leu Tyr Leu Gln Val Asn Ser Leu
1 5
<210> 33
<211> 8
<212> PRT
<213> Artificial Sequence
<220>
223> human VH3 domain sequence
<400> 33
Leu Tyr Leu Gln Thr Asn Ser Leu
1 5
<210> 34
<211> 8
<212> PRT
<213> Artificial Sequence
<220>
223> human VH3 domain sequence
<400> 34

Leu Phe Leu Gln Met Asn Ser Leu
1 5



<210> 35

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> human VH3 domain sequence
<400> 35
Leu Tyr Val Gln Met Ser Ser Leu
1 5
<210> 36
<211> 8

<212> PRT
<213> Artificial Sequence

<220>
<223> human VH3 domain sequence
<400> 36
Leu Tyr Leu Gln Met Gly Ser Leu
1 5
<210> 37
<211> 8

<212> PRT
<213> Artificial Sequence

<220>
<223> human VH3 domain sequence
<400> 37

Met Tyr Leu Gln Met Asn Ser Leu
1 5



