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Phe

178

Azn

Val

Ser

Sexr
480

Lys

Val

Tyr

Glu

His

80

Lys

Gin

Leu

Pro

Ash

160

Leu

Val

Gln



Lys

Gly

225

Gly

Esp

Pro

Asp

Ser

305

Asn

Gly

Ala

Ser

Pro

385

Tyr

Val

Tyr

Ser
465

Ser

210

Asp

Glu

Gly

Lys

Arg

290

Ser

Glu

Gly

370

Gly

Pro

Val

Asp

Ser

450

Leu

<210
<Z11l>
<Z212>
<Z13>

<400>

195

Leu

Ile

Arg

Asp

Leu

275

Leu

Asp

Gly

Val
355

Asn

Ser

Thr

435

Gly

Gly

21
466
PRT
homo

21

Ser

Val

Ala

Ser

260

Leu

Ser

Gln

Pro

Ser

340

Lys

Thr

Gly

Tyr

Thr

420

Ala

Met

Leu

Met

Thr

245

Phe

Ile

Gly

Ala

Tyr

325

Gly

Lys

Phe

Leu

Asn

403

Val

Asp

Cys

sapiens

Ser

Thr

230

Ile

Met

Tvr

Ser

Glu

310

Thr

Gly

Pro

Thr

Giu

390

Lys

Tyr

Pro

215

Gln

Asn

Asn

Thr

Gily

285

Asp

Phe

Gly

Gy

Asn

375

Trp

Lys

Ala T

Ty

Trp
455

200

Gly

Ser

Cys

Trp

Thr

280

Ser

Val

Gly

Gly

Ala

360

Tyr

Phe

Cys
440

Gly

Lys

Pro

Lys

Ty

265

Ser

Gly

Gln
Gln
345

Ser

Lys
Met
425

Ala

Gln

Asp
Ala
250

Gln

Val

lle

Gly
410

Glu

Arg

-

Gly T

- 18-

Gly

Ser

235

Ser

Gln

Leu

Asp

Tyr

315

Thr

Gln

His

Ile

395

Axrg

Leu

Asn

Gly

220

Gln

Lys

Glu

Phe

300

Tyr

Lys

Leu

Val

Trp

380

Asp

Val

Arg

Gly

Thr
460

205

Ser

Pro

Ser

285

Thr

Cys

Leu

Val

Ser

365

Val

Thr

Ser

Asp

445

Val

Gly

Yal

Val

Gly

270

Gly

Leu

Gln

Glu

Gln

350

Cys

Arg

Ser

Met

Leu

430

Ser

Thr

Gly

Ser

hsp

255

Gln

Val

™hr

Gln

Ile

335

Ser

Lys

Gin

Asp

Thr

415

Arg

Asp

Val

Gly

Leu

240

FPhe

Pro

Pro

Ile

Ser
320

Ala

Thr

400

Val

Ser

Tyr

Ser



Giu

Glu

Ile

Lys

Ser

€5

Glu

Thxr

Gly

Pro

Asn

Asn

Thx

Gln

225

Lys

Ser

Asp

Asn
305

Ile

Lys

His

Glu

50

Gly

Asp

Phe

Gly

Thr

1306

Thr

Leu

Pro

Gln

Tyr

210

Gly

Ser

Arg

Pro

290

Ala

Val

Val

Ser

Ala

Gly

Gly

115

Gln

Ser

Glu

Ala

Val

195

Tyr

Thr

His

Val

Thr

275

Glu

Lys

Ieu
Thr
20

Ty

Gly

Ala

Cys

160

Gln

Thr

Leu

180

Val

Cys

Leu

Thr

Phe

260

Pro

Val

Thr

Thr

Phe

Gln

Glu

Thr

Thr

85

Gly

Val

Leu

Met

Leu

165

Lys

Leu

Ala

Val

Cys

245

Leu

Glu

Lys

Lys

Gln

Thr

Gln

Ser

Asp

70

Tyr

Thr

Thr L

Thxr

Gly

150

Ala

Ser

Thr

Gln

Thr

230

Pro

Phe

Val

Phe

Pro
310

Ser

Cys

Lys

Ilie
55

Leu
135

Val

His

Ile
215

Val

Pro

Asn
295

Arg

Fro

Arg

Pro

40

Ser

Cys

Val

Arg

120

Thr

Gly

Ile

Leu

Thr

200

Asn

Sexr

Cys

Pro

Cys

280

Tre

Glu

Asp
Thr
25

Asp

Leu

Giln

Glu

1035

Glu

Cys

Trp

Trp

Thr

185

Asn

Pro

Ser

Pro

Lvs

265

Val

Glu

Ser

Gln

Val

Gln

=
fomr
T

Ser

Thr

Ile

Trp

170

Met

Ala

Val

Ala
250

Val

-19 -

Gin

Ser

Pro

Ser

Lys

Gly

Phe

Arg

158

Asp

Ser

Trp

Giu

235

Pro

Lys

Val

Asp

Ty
315

Ser

Ser

Pro

Ser

60

Asn

Asn

Gly

Pro

Ser

140

Gln

Asp

Lys

Pro

Phe

220

Pro

Glu

Asp

Asp

Gly

300

Asn

Val

Ile

Lys

45

Ser

Thr

Gly G1

Ala

125

Gly

Pro

Asp

Asp

Val

205

Ala

Lys

Leu

Thr

Val

285

Val

Ser

Gly

Leu

Phe

Leu

Trp

Phe

Pro

Lys

Thr

190

Asp

Ty

Jer

Leu

Leu

270

Ser

Glu

Thr

Pro
i5
Thr

Leu

Ser

Pro

Ser

Val

Ser

Arg

175

Ser

Thr

Trp

Cys

Gly
255

Met I

His

Val

Tyr

Lys

Asn

Ile

Gly

Ala

g0

Phe

Lys

Leu

Lys

160

Tyr

Gly
Asp
240

Gly

Glu

His

Arg
320



Val

Lys

Thr

Thr

385

Glu

Glu

Gly
4635

Val

Tyr

Thr

Leu

370

Cys

Ser

Asp

Ser

Ala

450

Lys

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

<4Q0>

Asp

Glu

Gly

Lys I

Arg
65
Ser

Glu

Gly

Ile

Arg

Asp

50
Phe
Leu

Asp

GEly

Ser

Lys

Ile
355

Pro P

Leu

Ser

Arg
435

Leu

22
246
PRT
homo

22

Ala
Sex
35

Leu

Gln

Ser
115

Val
Cys
340

Ser

Gly
Asp
420

Trp

His

Leu

325

Lyvs

Lys

Ser

Lys

Gin

405

Gly

Gln

Asn

sapiens

Metl

Thr
20

Ala

Tyr
100

Gly

Thy

Ile

Mat

Tyr

Ser

Glu
85

Thr

Val

Ala

Arg

Gly

3590

Pro

Ser

Gin

His

Asn

Azn

Thr

Gly

70

Asp

Phe

Val 1

Ser

Lys

Asp

375

Fhe

Glu

Phe

Gly

Tyr
455

Ser

Cys

Ty

Thr

55

Ser

Val

Gly

Gly

Asn

Gly

360

Tyr

Asn

Phe

Aan
440

Pro

Lys

Tyxr |

40

Ser

Gly

Ala

Gln

His

Lys

345

Gln

Leu

Pro

Asn

Leu

425

Val

Gln

Asn

Thr

Val

Gly

165

Val

Gin

330

Ala

Pro

Thr

Ser

Tyr

419

Ty

Phe

Lys

Ser

Ser

Leu

Asp

Tyr

a0

Thr

Gin

-20 -

Asp

Leu

Arg

Lys

Asp

395

Lys

Ser

Ser

Ser

Leu

Gln

Lvs

Glu

Phe

75

Tyr

Lys

Leu

Trp

Pro

Glu

Asn

380

Ile

Thr

Lys

Cys

Leu
460

Ala

Ser

Pro

Ser

&0

Thr

Cys

Leu

Val

Leu

Pro
365
Gln

Rla

Ser
445

Ser

Val

Val

Gly

Leu

Gin

Glu

Gln
125

Asn
Pre
350

Gln

Val

Pro
Thr
430

Val

Leu

Ser
Asp
Gin
Val
Thr
Gln
Tle

116

Ser

Gly

335

Iile

Val

Ser

Gliu

Pro

415

Val

Met

Ser

Leu

15

Fro

Pro

Ile

Ser

95

Lys

Gly

Lys

Glu

Tvr

Leu

Trp

400

Val

Asp

His

Pro

Gly

Asp

Asp

Ser

80

Asn

Gly

Ala



Glu Val
130

Gly Ty

145

Gly Gln

Pro Asn

Val Ser

Asp Thr

210

Ser Gly

225

Phe Asn

<Z10>
<21l>
<212
<Z213>

<4Q0>

Lys Lys

Thr Phe

Cys Leu

Tyr Asn

1890

Thr Serx
195

Ala Val

Met Asp

Arg Gly

23
6
PRT

Pro

Thr

Glu

165

Lys

Thr

Tyr

Glu
245

home saplens

Phe Asn Arg Gly

i

<210>
<Z211>
<212>
<213>

<220>
<223>

<400>

23
Glu
5
24
5
PRT
artificial

Gly
Asn
150
Trp
Lys
Ala
Tyr
Trp
230

Cys

Cys

Ala

135

Tvr

Iie

Phe

Tyr

Cys

215

Gly

Ser

Trp

Gly

Lys

Met

200

Ala

Gln

Val

Tlie

Gly
185
Giu

Arg

Gly

Lys

His

Arg

Leu

Asn

2B6 heavy chain variable region

24

Asn Tyr Trp Ile His

1

<z10>
<211l>
<212>
<213>

<220>
223>

<400>

5
25
5
PRT
artificial

Val

Tre

155

Asp

Val

Arg

Thy
235

CDhR1L

3H7 Heavy chain variable region CDR1

25

Asp Ala Trp Met Asp

1

5

w2] -

Ser
149

Val

Pro

Ser

Asp
220

Val

Cys

Arg

Ser

Met

Leu
205

-

Ser

Thr

Lys

Gln

The
190

Arg

Asp T

Val

Ala

Ala

Thr

175

Val

Ser

Pro

160

Tyr

Val

Asp

Tyr

Ser
240



<210> 26

<21i> 17

<212>» PRT

<213> artificial

<220>
<223> 2B6 Heavy chain wvariable region CDR2

<40Q0> 26

Val Ile Asp Pro Ser Asp Thr Tyr Pro Asn Tyr Asn Lys Lys Phe Lys

1 . 5 10 15
Gly

<210> 27

<211>» 18

<212> ERT

<213> Artificial Sequence

<220>
<223> 3H7 Heavy chain variable regicn CDRZ

<400> 27

Glu Tle Arg Asn Lys Ala Asn Asn Leu Ala Thr Tyr Tyr Ala Glu Ser
1 5 1U 15

Val Lys Gly

<210> 28
<Zli» 12
<212>»  PRT

<213> artificial

<220>
<223> 2B6 Heavy chain variable regicn CDR3

<400> 28

Asn Gly Asp Ser Asp Tyr Tyr Ser Gly Met Asp Tyr

1 5 10
<Z210> 29

<211> &

<212> PRT

<213> artificial

<220>
<Z223>» 317 heavy chain variable region CDR3

<400> 29

Tyx Ser Pro Phe Ala Tyr
1 5

<Z210> 30



<211l> 11
<212> PRT
<213> artificial

<220>
<223> 2B6 Light chain variable region CDRL

<400> 30

Arg Thr Ser Gln Ser Ile Gly Thr Asn Ile His
1 5 10
<210> 31

<z1ll>» 11

<212> PRT

<Z13> artificial

<Z2Z20>
<223» 3KH7 light chain wvariable region CDR1

<400> 31

Arg Ala Ser Gln Gilu Ile Ser Gly Tyr Leu Ser

1 5 10
<210> 32

<211l> 7

<212> PRT

<213>» artificial

<220>
<223> 2B& light chain variable region CDR2

<400> 32

Asn Val Ser Glu Ser Ile Ser

1 5
<210> 33

<2ii> 7

<212> PRT

<213> artificial

<Z220>
<223> 2B6& light chain variable region CDR2

<400> 33

Tyr Val Ser Glu Ser Ile Ser

L 5
<210> 34

211> 7

<z212> PRT

<213> artificial

<220>
<223> 2B6 light chain variable region CDR2

<400> 34

-23-



Tyr Ala BSer Glu Ser Ile Ser

1 5
<z210> 35

<zli» 7

<212> PRT

<213> artificial

<220>
<223> 3H7 light chain variable region CBR2

<490> 35

Ala Ala Ser Thr Leu Asp Ser
L 5

<210> 36

<21i> 8§

<212> PRT

<213> artificial

<220>
<223> 2B6 Light chain variable region CDR3

<400> 36

Gln Gln Ser asn Thr Trp Pro Phe Thr

1 5
<210> 37

<211 9

<212z> PRT

<213> artificial

<220>
<223> 3H7 light chain variable region CDR3

<400> 37

Leu Gln Tyr Val Ser Tyr Pro Tyr Thr

1 5
«<210> 38

<21i1>» 121

<212> PRT

<213> artificial

<Z220>
<223> 2B6 heavy chain wvariable region

<400> 38

Gln Val Gln Leu Val Gln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
1 5 10 15

Ser Val Lys Val Ser Cys Ly¥s Ala Ser Gly Tyr Thr Phe Thr Asn Tyr
20 25 30

“24.



Ala

Gin

Gly

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

<220>
<223>

<400>

Glu

Glu

Ile

Lvs

Ser

65

Glu

Thr

Lys

His

GLy

Asp

Phe

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

<220>
<223>

<400>

Arg

Leu

Asn

Thr
115

39
107
PRT

Trp

Asp

Val

Gly
100

Thr

Val

Thr
Ser
85

Asp

Val

artificial

Arg

sSer

Met

70

Leu

Ser

Thr

Gln

Asp

55

Thx

Arg

Asp

Val

Ala

40

Thr

Thr

Ser

Ser
120

2B6 light chain variable

3%

Val

Val

Trp

Val

Ser

Ala

Gly

40
1a7
PRT

Leu

Thr

20

Tyr

Ser

Gly

Ala

Gly
180

Thr

Ile

Gln

Glu

Thr

Thr

85

Gly

artificial

Gln

Thr

Gln

Ser

Asp
70

.
=
3]

Ser

Cys

Liys

Ile

55

Phe

Tyr

Lys

Arg

Pro
40

Ser

¢

hr

Cys

Val

Pro

Tvr

2&sp T

Asp

Tyr
105

Ser

Gly

Fro

Asp

Ser

region

Bsp

Thy

Asp

Gly

Leu

Gln

Glu
105

Phe
10

Ser

Val

Thr

Gln
g0

]

Gln

Asn

Sexr

75

Thr

Gly

Gly Leu

Tyr Asn

&0

Thr Ser

Ala Val

Met Asp

Hu2B6VL~-1

Gin

Gln

Ser

Pro

Ser Val

Ser Tle

Pro Lys
45

Ser Arg
60

Asn Ser

Asn Thr

Glu

Lys

Thr

Tyr

Tyr
110

Thxr

Gly

Leu

Phe

Ala
Tyr
95

Trp

Pro

15

Thr

Leu

Ser

Glu

Pro
S5

Humanized 2B6 light chain wvariable region HuZB&VL-2

40

.25 .

Met

Phe

Tyr

80

Cys

Gly

Lys

Asn

Gly

Ala
80

Phe



Glu

Giu

Ile

Lys

Ser

65

Giu

Thr

Ile

Lys

His

Tyr

50

Gly

Asp

Phe

<210>
<Z2L1l>
<212>
<213>

<220>
<223>

<400>

Val

Val

Trp

Val

Ser

Ala

Gly

41
107
PRT

Thr
20

Tyr

Ser

Gly
100

Ile

Gln

Glu

Thr

Thr

83

Gly

artificial

Humanized 2B6 light chain variable region

41

Glu Ile Val

1

Glu

Lys
Ser
65

Glu

Thr

Lys

His

Tyr

50

Gly

Asp

Phe

<210>
<211>
<Z212>

<213>

<400>

Val

Ala

Ser

Ala

Gly

42
107
PRT

42

Leu

Thr

20

Tyr

Sar

Gly

Gly
100

Mus sp.

Thr

Ile

Gln

Glu

Thr

Thr

85

Gly

Gln

Thr

Gln

AsSp
70

Tyr

Thr

Gln

Thr

Gln

Ser

Asp

TG

Tyr

Thr

sSer

Cys

Lys

Ile

55

Tyr

Lys

Ser

Cys

Lys

Ile

35

Tyr

Lvs

Pro

Arg

Pro

40

Ser

Thr

Cys

Val

Fro

Arg

Pro

4Q

Ser

Thr

Cys

Val

Asp

Thr

Asp

Gly

Leu

Glu
105

Asp

Thr

25

Gly

Leu

Glu
103

Phe
10

Ser

Gln

Thr

Gln
S0

Ile

Phe
10

Ser

Val

Thr

Gln

g0

Ile

.26 -

Gln

Ser

Pro

Ile

75

Ser

Lys

Gln

Gln

Ser

Pro

ile

75

Ser

Lys

Ser

Ser

Pro

Ser

60

Asgn

Asn

sSer

Ser

Ser
60

Asn

Asn

Val

Arg

Ser

Thr

Thr

Gly

30

Leu

Phe

Leu

Trp

Pro

Thr

Leu

Ser

Giu

Pro
95

Hu2B&6VL-3

Val

Ile

Lys

45

Arg

Sar

Thr

Thr

Gly

30

Leu

Phe

Leu

Pro

15

Thr

Leu

Ser

Pro
85

Lys

Asn

Ile

Gly

Ala

80

Phe

Lys

Asn

Ile



Asp Ile

Glu Arg

Leu Ser

Tyr Ala

50

Ser Trp

Glu Asp

Thr Phe

<210>
<211>
<2i2>
<213>

<220>
<Z23>

<400>

Lys Lys
1

<210>
<21il>
<21Z>
<213>

<220>
<223>

<400>

Gln Lys
1

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

<220>
<223>

<400>

Gln Liys
1

Gln Met Thr Gln Ser Pro Ser Ser Lesu Ser
5 10

Val Ser Leu Thr Cys Arg Ala Ser Gln Glu
20 25

Trp Leu Gln Gln Lys Pro Asp Gly Thr Ile
35 40

Ala Ser Thr Leu Asp Ser Gly Val Pro Lys
55 60

Ser Gly Ser Asp Tyr Ser Leu Thr Ile Ser
70 75

Phe Ala Asp Tyvr Tyr Cys Leu Gln Tyr Val
85 90

Gly Gly Gly Thr Lys Leu Glu Ile Lys
100 105

e

3

(X

PRT

artificial

IgG bhinding site of FcgammaRIIB receptor
43

Phe Ser Arg Ser Asp Pro Asn
5

44

g

PRT

artificial

IgG binding site of FegammaRIIB raceptor

44

Phe Ser Arg Leu ARsp Pro Asn
5

45
g

=

PRT

artificial

IgG binding site of FcgammaRIIB recepltor
45

Phe Ser Arg Leu Asp Pro Thr
5

_27 -

Ala

Ile

Arg

45

Ser

Ser

Ser

Ser
30

Leu

Tvyr

Leu
15
Gly

Leu

Ser

Glu

Pro
95

Gly

Ty

Gly

Ser
80

Tyr



<210> 46

<21i» 9

<212>» PRT

<213> artificial

<220
<223> IgG binding site of FogammaRIIB receptor

<400> 46

Lys Lys Phe Ser Arg Leu Asp Fro Thr

I 5
<210> 47

<Z21li> &

<212> PRT

<213>» artificial

<220>
<223> IgG binding site of FcgammaRIIB receptor

<400> 47

Gln Lys Phe Ser His Leu Asp Pro Thr

1 5
<Z210> 48

<z1ll> §

<212> PRT

<213> artificial

<220>
<223>» IgG binding site of FcocgammaRIIB receptor

<400> 48

Lys Lys Phe Ser His Leu Asp Pro Thr

1 5
<210> 4%

<21l> 9

<212> PRT

<213> artificial

<220>
<223> IgG binding site of FcgammaRIIB receptor

<400> 49

Gln Lys Phe Ser Arg Leu Asp Pro Asn

1 5
<2106> 50

<211> %

<212> PRT

<213» artificial

<220>
<223>» IgG binding site for FcgammaRIIB receptor

-08% -



<4Q0>

50

Lys Lys Phe Ser Arg Ser Asp Pro Asn

1

<210>
<z1li>
<Z212>
<Z213>

<Z220>
<223>

<400>

5
51
g
PRT
artificial

IgG bkinding site of FegammaRIIB receptor

51

Gln Lys Phe Ser Arg Leu Asp Pro Thr

1

<Z210>
<Z21i>
<Z212>
<213>

<220>
<2235

<400>

5
52
9
EFRT
artificial

IgG binding site of FcgammaRIIB receptor

52

Gln Lys Phe Ser His Leu Asp Pro Thr

1
£

<2L0>
<211>
<21z>
<Z13>

<220>
<223>

<400>

3
53
5
PRT
artificial

IgG binding site of FegammaRIIB receptor

53

Lys Lys Phe Ser Arg Leu Asp Pro Thr

1

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

220>
223>

<400>

5
54
PRT
artificial

IgG binding site of FogammaRIIB receptor

54

Lys Lys Phe Ser His Leu Asp Pro Thr

1

<210>
<2il>
<Z2LZ>

5
55

36
DNA

220



<Z13>

<220>
<223>

<400>

artificial

Primer Lgh3ZlF

55

cgagctaget ctagatgaga tcacagttct ctctac

<210>
<211>
<Z212>
<Z213>

<220>
<223>

<400>

56

47

DNA
artificial

Primer Lgh3l8R

36

gocteogeot ceggatecge ctectttgat chocaccttyg gteecte

<210>
<211>
<212>»
<213>

<ZZ20>
<Z223>

<400>

57

47

DNA
artificial

Primer Lgh31%F

57

ggaggcggat cocggaggcgg aggcecaggtt cagetggtge agtcigg

<210>
<2L1>
<z12>
<213>

<220>
<223>

<4Q0>

58

43

DHNA
artificial

Primer Lgh3Z20R

58

tttgaattct agcagecteo cagtgaggag acggtgacceyg tgg

<210>
<21i>
<212>
<213>

<220>
<223>

<400>

59

46

DNA
artificial

Primer Lgh31l5R

59

gectocgect ceggateege ctectttgat ctceaagetty gtocce

<210>
<Z11>
<21z2>
<213>

<220>
<223>

60

48

DNA
artificial

Primer Lgh3loF

<30 -

36

47

43

46



<400

ggaggeggat coggaggegy aggecagygtit acectgagag agictggce

<Z210>
<211>
<212>
<Z213>

<220
<223>

<400>

tttgaattce tagcagecte ccagtgaget cacagtgace agagtceco

<Z210>
<Z211>
<212>
<213>»

<220>
<223>

<400>

60

6L

47

DHA
artificial

Primer Lgh3l7R
61

62

27

DNA

artificial
Primer Lgh339R

62

ctcaacgcag cctcccagtyg agotcac

<210>
<Z1i>
<212>
<213>

<220>
<223>

<400>

63

31

DNA
artificial

Primer Lgh340R

63

aacgcageet cocagtgagg agacggtgac ¢

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

<220>
<223>

<400>

64

27

DNA
artificial

Primer Lgh366R

64

tttgaattct atttaccegg agacagd

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

<L220>
<2Z23>

<400>

65

33

DNA
artificial

Primer Lhg367F

65

ctgagaggcelt gegcagagece caaatctitgt gac

<210>
<211>

&G
33

-31 -

48

47

27

31



<Z212>
<Z13>

<220>
<Z223>

<400>

DRA
artificial

Primer Lgh368R

56

gtcacaagalt titgggetotg cgecagectcce cag

<210>
<21i>
<21Z>
<213>

<220>
<Z23>

<400>

a7

50

DNA
artificial

Primer Lgh369R

67

tttgaattet aacactetcoc coctgttgaag cagectcecca gtgaggagac

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

<220>
<Z23>

<400>

Gln Val
1

Thr Leu

Gly Met

Trp Leu

50

Leu Lys
65

Val Leu

Cys Ala

Leu Val

<Z10>
<211>
<212>
<213>

<220>

68

118

ERT
artificial

humanized anti-CDléaA
68

Thr Leu Arg Glu Ser
Thr Leu Thr Cys Thr

20
Gly Val Gly Trp Ile
Ala His Ile Trp Trp
b5

Ser Arg Leu Thr Ile
70

Thr Met Thr Asn Met
-85

Arg Ile Asn Pro Ala
100

Thr Val Sesr Ser
115

69

ils

PRT
artificial

Heavy Chain

%]
i
)

Phe

Arg

40

Asp

Ser

Asp

Trp

Pro Ala
10

Ser Gly

25

Gln Pro

Asp Asp

Lys Asp

Pro Val

a

fme

Phe A
103

-372-

Variable Region

Leu Val Lvs Pro
Phe Ser Leu Ser
30

Pro Gly Lys Ala
43

Lys Arg Tyr Asn
60

Thr Ser Lys Asn

Asp Thr Ala Thr

Tyr Trp Gly Gln
1190

50

Hu3GB8vH-1

Thr Gln
15

Thr Ser

Leu Glu

Pro Ala

Gln Val
80

Tyr Tyr
$5

Gly Thr



<223> Humanized anti-CD16A heavy chain variable region Hu3G8VH-3
<400> 69

Gln Val Thr Leu Arg Glu Ser Gly Pro Ala Leu Val Lys Pro Thy Gln
1 5 10 15

Thr Leu Thr Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 30

Gly Met Gly Val Gly Trp Ile Arg Gln Pro Pro Gly Lys Ala Leu Glu
Trp Leu zla His Ile Trp Trp Asp Asp Asp Lys Arg Tyr Asn Pro Ala
50 55 60

Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val
65 70 75 B0

Val Leu Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr
85 g0 95

Cys Ala Gln Ile Asn Pro Ala Trp Phe Ala Tyr Trp Gly Gln Gly Thr
100 105 110

Leu Val Thr Val Ser Ser

115
<z210> 70
<Z211l=» 117
<212> PRT

213> artificial

<2205
<223> Humanized antii-CD16A heavy chailn variable regilon Hu3G8VH-22

<400> 70

Glr Val Thr Leu Arg Glu Ser Gly Pro Ala Leu Val Lys Pro Thr Glin

Thr Leu Thr Leu Thr Cye Thr Phe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 30

Gly Val Gly Val Gly Trp Ile Axrg Gln Pro Pro Gly Lys Ala Leu Glu
35 40 a5

Trp Leu Ala His Ile Trp Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser
50 55 60

Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gin Val
65 70 75 80

Val Leu Thr Met Thr Asn Met Asp Pro Val Asp Ala Thr Tyr Tyr
85 30 95

3
A

Cys Ala Arg Ile Asn Fro Ala Tyr Phe Ala Tyr Trp Gly Gln Gly Thr
100 105 110

Leu Val Thr Val Ser

-33-



115

<2L10> 71
<2L1>» 111
<21Z»> PRT

<Z13> artificial

<220>
<223> Humanized anti-CD16A light chain wvariable region Hu3GBVIL-1

<400> 71

Asp ILle Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ala Ser Gln Ser Val Asp Phe Asp
20 25 30

Gly Asp Ser Phe Met Asn Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro
35 4G 45

Lys Leu Leu Ile Tyr Thr Thr Ser Asn Leu Glu Ser Gly Val Pro Asp

50 55 60
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 g0
Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gin Ser Asn
g5 G0 35
Glu Asp Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105 110
<210»> 72
<211>» 111
<212> PRT

<213> artificial

<220>
<223> Humanized anti-CD16A light chain variable region Hu3GEVL~-43

<400> 72

Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
13 5 io i3

Glu Arg Ala Thr Ile Asn Cys Lys Ser Ser Gln Ser Val Asp Phe Asp
20 25 30

Gly Asp Ser FPhe Met Asn Trp Tyr Gln Gln Lys Pro Gly Gln Pro Pro
35 40 45

Lys Leu Leu Ile Tyr Thr Thr Ser Ser Leu Glu Ser Gly Val Pro Asp
50 55 60

Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser

Ser Leu Gln Ala Giu Asp Val Ala Val Tyr Tyr Cys Gln Gln Ser Asn
85 30 95

-34-



Ser Asp Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile

<210
<211>»
<212>
<213>

<226>
<223>

<4£00>

100
73
111
ERT
artificial

Humanized anti-CD1&A

73

Asp Ile Val

1

GLu

Arg
65

sSer

Ser

Arg

Asp

Leu

30

Phe

Leu

Asp

<Z210>
<ZLl>
<212>
<213>

<400>
ggaggeggal ccggaggedgy agge

<210>
<211l>
<212>
<Z2L3>

<400>
ttcaacaggy gagagtglt

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

<Z220>
<223

<4£Q0>

Ala

Ser

35

Leu

Sexr

Gln

Pro

74
24
DNA

Mat

Thr

20

Phe

Ile

Gly

Ala

Tyr
100

Thrx

Ile

Met

Glu
85

Thr

DNA sequence

74

75
18
DNA

homo saplens

75

76
30
DNA

artificial

Gln

Lsn

Asn

Thy

Gly

Asp

Phe

Ser

Cys

Trp

Thx

55

Ser

Val

Gly

105

light chain

Pro

Lys

Tyzr

40

Ser

Gly

Ala

Gln

Asp Ser
10

Ser Ser
25
Gln Gln

Asn Leun

Thr Asp

Val Tyr T

g0

Gly Thr
105

of SEQ ID NO:10

110

variable region

Leu

Gln

Lys

Glu

Phe

75

Lvs

Ala

Ser

Pro

Thr

60

Thr

Cys

Leu

Val

Val

Gly

45

Gly

Leu

Gln

Giu

Ser

Asp

Gln

Val

Thr

Gln

Ile
110

Linker plus C-terminus of human IgG kappa chain

IA:)

~35.

Lys

Hu3GBVL-22

Leau

15

Phe

Pro

Pro

Ile

Ser

85

Lys

Gly

Asp

Pro

Asp

Ser

80

Asn

24

18



ctgggagget gotteaacag gggagagtgh 30

<210> 77
<21i> 6
<21Z> PRT

<213> homo sapliens
<400> 77

Val &lu Pro Lys Ser Cys

1 5
<210> 78

<Z21l> 18

<212> DNA

<213> Thomo sapiens

<400> 78

gttgagceca aatcttgt 18
<210> 7%

<211i> 118

<212> PRT

<213> homo sapiens
<400> 7%

Gln Val Thr Leu Lys Glu Ser Gly Pro Gly Ile Leu Gln Pro Ser Gln
1 5 i 15

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Lsu Arg Thr Ser
’ 20 25 30

Gly Met Gly Val Gly Trp Ile Arg Gln Pro Ser Gly Lys Gly Leu Giu
Trp Leu Ala His Ile Trp Trp &sp Asp Asp Lys Arg Tyr Asn Pro Bla
50 55 60

Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser Ser Asn Gln Val
65 70 75 B8O

Phe Leu Lys Ile Ala Ser Val Asp Thr Ala Asp Thr Ala Thr Tyr Tyr

85 _ 90 95
Cys Ala Gln Ile Asn Preo Ala Trp Phe Zla Tyr Trp Gly Gln Gly Thr
100 105 110

Leu Val Thr Val Ser Ser

115
<210> 80
<211> 354
<212> DHA

<213> homo saplens

<400> 80
caggttaccc tgaaagagtc tggceccctggg atattgeage cctoccagac cctcagictg &0
acttgttett tetcoctgggtt ticactgagg actictggta tgggtgtagg ctggattegt 120

- 36 -



cagccttcag ggaagggtct agagtggcoty
tataatccag ccctgaagag ccgactgaca
ttectcaaaa togecagtgt ggacactgea
aaccecgect ggtttgetta ctggggecaa
<210> 81
<211> 354
<Z12> DHA
<213> homo saplsns
<400> 81
caggttacee tgagagagtce tggecoctgey
acttgtacct tctcetgggtt ttcactgage
cagectecey ggaagygctet agagtggetg
tataatccag ccctgaagayg ccgactgaca
gtectcacaa tgaccaacalt ggaccctgtyg
aaccccgect ggtttgetta ctggggecaa
<210> B2
<211i> 111
<212> PRT
<213>» homo sapilens
<400> 82
Asp Thr Val Leu Thr Gln Ser Pro
1 5
Gln Arg Ala Thr Ile Ser Cys Lys
20
Gly Asp Ser Phe Met Asn Trp Tyr
35 40
Lys Leu Leu Ile Tyr Thr Thr Ser
50 55
Arg Phe Ser Ala Ser &ly 3Ser Gly
65 70
Pro Val Glu Glu Glu Asp Thr Ala
85
Glu Asp Pro Tyr Thr Phe Gly Gly
100
<210> 83
<211> 333
<212> DNA
<213> homo sapiens

Asn

gcacacalttt
atctccaagyg
gatactgeca

gggactotygy

ctggtgaage
acttetggta
gcacacattt
atcteccaagyg

gatactgcca

gggactetag

Ser 1
10

Ala
25

Saer Gin

Gln Gln Lys

Lew Glu

Thr Phe

75

Asp

Thr Tyr

¢0

Gly
105

Thr

-37 -

ggtgggatga
atacctccag
catactactg

tcactgtgag

ccacacagac
tgggtgtagy
ggtgggatga
atacctccaa
catactactyg

teactytygay

Ala Val Sear

Ser Val Asp

Pro Gly Gln

45

Ser
60

Thr Leu Asn

Cys Gln Gln

Glu

Ile

110

Leu

tgacaagege
caaccaggta
tgctcaaata

ctca

cctecacacty
ctggattegt
tgacaagcgce
aaaccaggta
tgctcaaata

ctca

Gly

Asp

Pro Pro

Pro Ala

Ile His

80

Asn

240

300

354

180

240

300

354



<400> 83
gacactgtge tgacccaatc tecagettet
atotectgea aggecagoca aagbgttgat
caacagaaac caggacagcec acccaaactc
gggatccocecayg ccaggtttag tgocagtggg
cetgtggagg aggaggatac tgcaacctat
acgttoggag gggggaccaa gcetggaaata
<Z210> 284
<211l> 332
<212> DNA
<213> artificial
<220>
<223>
<400> B84
gacatcgtga tgacccaatce tccagactcet
atcaactgca aggccageca aagtgtigat
caacagaaac caggacagcc acccaaactc
ggggtoccag acaggttiag tggeagtggg
agcctgeoagy ctgaggatgt ggecagtttat
acgttcggac aggggaccaa gettgagate
<210> 85
<211> 121
<212> PRT
<213> artificial
<220>
<223> Humanized ZB6 heavy chain
<400> 85
Gln Val Gln Leu Val Gln Ser Gly
1 5
Ser Val Lys Val Ser Cys Lys Ala
20
Trp Ile His Trp Val Arg Gln Ala
35 40
Gly Val Ile Asp Pro Ser Asp Thr
50 25
Lys Gly Arg Val Thr Met Thr Val
65 70

ttggetgtgt
tttgatgety
ctcatctata
tctgggacag
tactgtcage

aaa

ttggetgtygt
Lttgatggtyg
ctecatctata
tetgggacay
tactgtcage

aa

cteotagggea
atagttttat
ctacatccaa
acttecaccet

aaagtaatga

ctectagggga
atagbtttat
ctacatccaa
acttcacect

aaagtaatga

variable region

Ala Glu Val

10

Ser
25

Gly Tyr

Pro Gln

Tvr Prcoc Asn

Yal Val

75

_38-

Ser

Lys Lys Pro

Thr Phe Thr

30
Gly

Leu Glu

45
Tvr Asn
60

Lys

Thr

Thr

gagggecace
gaactggtac
tctagaatcet
caacatcecat

ggatceogtac

Humanized anti-CD16A light chain variable region Hu3G8VL-1

gagggocacc
gaactyggtac
tctagaatct
caccatcage

ggatccgtac

Gly Ala

15

Asn Tyr

Trp Ile

Lyvs Phe

Ala Tyr

80

60

120

180

240

300

333

60

120

180

240

300

332



Met Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tvr Cys
85 90 85
Ala Arg Asn Gly Asp Ser Asp Tyr Tyr Ser Gly Met 2sp Tvr Trp Gly
100 105 110
Gln Gly Thr Thr Val Thr Val Ser Ser
i15 120
<210> 86
<2L1> 363
<212> DNA
<213> artificial
<220>
<223> humanized 2B% heavy chain variable region
<400> 86
caggttcage tggtgcagte tggagctgag gtgaagaage ctggggectc aghbgaaggto
toctgeaagy chbitctgoite cacctttace aactactgga Lacactiggght gcgacaggoc
cctggacaag ggcttgagtyg gattggagtg attgatcoctt ctgatactta tceccaaattac
aataaaaagt tcaagggcag agtcaccatg accgtagteg tatccacgag cacagoectac
atggagctga ggagecctgag atctgacgac acggeegtogt attactgtge gagaaacggt
gattccgatt attactetygg tatggactac tgggygeaayg ggaccacggt caccgtetec
tca
<210> 87
<211> 111
<212> PRT
<213> artificial
<220>
<223> Humanized 2B6¢ light chain variable region
<400> 87
Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 i 1
Glu Arg Ala Thr Ile Asn Cys Lys Ala Ser Gln Ser Val Aszsp Phe Asp
20 25 30
Gly Asp Ser Fhe Met Asn Trp Tyr Gln Gin Lys Pro Gly Gln Pro Pro
25 40 45
Lys Leu Leu Ile Tyr Thr Thr Ser Asn Leu Glu Ser Gly Val Pro Asp
50 55 60
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
65 70 75 g0
Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln Ser Asn
85 20 95

-39 .

60

120

180

240

300

360

363



Glu Asp Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys

100
<210> 88
<21i» 321
<212> DA
<213> artificial
<220>
223>
<400> 88
gaaattgtgce tgactcagtc
ttcacctgeca ggaccagtea
gatcagtete caaagetect
aggttecagty gecagtggatce
gaagatgctg caacgtatta
gggaccaagqg tggagatcaa
<210> 89
<211> 6
<212> PRT
<213> artificial
<220>
<223>
<400> 89

humanized 2B6 light chain

tccagactit
gagecattggo
catcaaggaqg
tgggacagat
ctgicaacaa

a

Leu Val Pro Arg Gly Ser

1 5
<210> 90

<2Z21l> 4

<212» PRT

<213> artificial
<220>

<223>

<Z220>

<221> VARIANT
<222>  (2)..{2)
<223> FHaa=Glu or Asp
<4Q0> 80

Ile ¥aa Gly Arxg

1

<210> 91

211> 5

<212> PRT

<Z213> artificial

105

110

variable region

cagtctgtga
acaaacatac
gtttctgagt
trtcaccctca

agtaatacct

thrombin cleavage recogniticn site

Factor Xa cleavage recognition site

- 40 -

ctccaaagga
actggtacca
ctatetoetgy
ccatcaatag

ggccgttcac

gaaagtcace
gcagaaacca
agtceccateg

cctggaaget

gtteggogga

60

120

180

240

300

321



<220>
<223> enterokinase cleavage recognition site

<400> 91

Asp Asp Asp Asp Lys

13 5
<210> 92

<211> 4

<212> PRT

<213» artificial

<220>
<223> furin cleavage recognition site

<220>

<221> VARIANT

<222>  (2)..(3)

<223> Xaa=any anino acid

<400> §2

Arg Xaa Xaa Arg

1

<210> 93
<211> 4
<zZl2> PBRT

<213> artificial

<220
<223> vpreferred furin cleavage recognition site

<2Z20>

<221> VARIANT

<22Z> {2 ..{2)

<Z223> Haa=any amino acid

<220>

<221> VARIANT

<222>  {3)..(3)

<223> Xaa=Lvs or Arg
<400> 93

Arg ¥Xaa Xaa Arg

1

<210> 94
<21i> 7
<212> PRT

<213» artificial

<220>
<223> AcTEV cleavage recognition site

<400> 54

-4] -



Gln Asn Leu Tyr Phe Gln Gly

1

<2i0>
<Z1l>
<212
<Z213>

<Z20>
<Z23>»

<4G0>

95
487
PRT

5

artificial

covalent

95

Asp Thr Val

i

Gln

Gly

Lys

Glu

Gly

Gly

Gly

145

Thr

Thr

Asn

Gly
225

Leu

Arg

Asp

Leu

50

Phe

Val

Asp

Gly

Leu

130

Phe

Thr ¢

His

Ala

Thr

210

Val

Gly

Ala

Ser

35

Leu

Ser

Glu

Pro

Ser

115

Val

Tyr
Lys
185

Ala

Met

Leu

Thr

20

Phe

Tle

Ala

Tyr

100

Gly

Gln

Phe

Leu

Arg

180

Ser

diabody

Thr
Ile
Met
Tyr
Ser
Glu
85

Thr

Gly

Pro

Glu
165

Asp
Ser
Tyr

Ala

Gly
245

Gln

Ser

Asn

Thr

Gly

Asp

Fhe

Gly

Gly

Asp

150

Trp

Ser

Leu

Trp
230

Gly

pelyprotein

Ser

Cys

Trp

Thr

55

Ser

Thr

Gly

Gly

Axr

135

Tvr

Val

Val

Tyr

Cys

215

Gly

Arg

Pro

Lys

Tvr

40

Ser

Gly

Ala

Gly

Glu

120

Sexr

Tyr

Ala

Lys

Leu

200

Ala

Gln

Ala

Ala

Ala

25

Gln

Asn

Thr

Thr

Gly

105

Val

Leu

Met

Ser I

Thr

Gly

Lys

precursor

Ser
10

Ser

Leu

Asp

g0

Thr

Glu

Arg

Met

Glu

Val

Arg
250

42 .

Gin

Lya

Glu

Leu

Trp

155

Ser

Phe

Asp

Thr

Ser

235

Asp

Ala

Sar

Pro

Ser

60

Thr

Cvs

Leu

Ser

140

Val

Tyr

Thr

Ser

Thr

220

Val

Val

Val

Val

Leu

Gln

Glu

Glu

125

Cys

Arg

Asp

Ile

Leu
208

Gln

Ser
Asp
30

Gln

Ile

Asn I

Gln

Ile

110

Ser

Ala

Gln

Gly

Ser

190

Arg

Val

Met

Leu
15
Phe

Pro

Pro

Ser

85

Lys

Gly

Ala

Ala

Gly

175

ArYy

Ser

Pro

Ser

Thr
258

Gly

Asp

Preo

Ala

His

84

Asn

Gly

Gly

Ser

Pro

160

Asp

Asp

Thr

Ser
240

Gln



Ser Pro Ser Asn Leuw Rla Ala Ser Pro Gly Glu Ser Val Ser Tle Asn
2690 285 270

Cys Lys Ala Ser Glu Ser Ile Ser Lys Tyr Leu Ala Trp Tyr Leu Gln
275 280 285

Lys Pro Gly Lys Ala Asn Lys Leu Leu Met Tyr Asp Gly Ser Thr Leu
290 255 300

Gln Ser Gly Ile Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp
3065 310 315 320

Phe Thr Leu Thr Ile Arg Ser Leu Glu Pro Glu Asp Phe Gly Leu Tyr
325 330 335

|
=G
i

Tyr Cys Gln Gln His Tyr Glu Pro Ala Thr Phe Gly Ser Gly Thr
: 340 345 350

Lys Leu Glu Ile Lys Gly Gly Gly Ser Gly Gly Gly Gly Gln Val Thr
353 360 365

Leu Lys Glu Ser Gly Pro Gly Ile Leu Gln Pro Ser Gln Thr Leu Ser
370 375 380

Leu Thr Cvs Ser Phe Ser Gly Phe Ser Leu Arg Thr Ser Gly Met Giy
385 390 395 400

Val Gly Trp Ile Axg Gln Pre Ser Gly Lys Gly Leu Glu Trp Leu Ala
405 410 415

His Tle Trp Trp Asp Rsp Asp Lys Arg Tyr Asn Pro Ala Leu Lys Ser
420 425 430

Arg Leu Thr Ile Ser Lys Asp Thr Ser Ser Asn Gln Val Phe Leu Lys
435 440 445

Ile Ala Ser Val Asp Thr Ala Asp Thr Ala Thr Tyr Tyr Cys Ala Gln
450 255 460

Tle Asn Pro Ala Trp Phe Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr
465 470 475 480

Val Ser Ser Leu Gly Gly Cys

485
<Z10> 96
<21li> 1464
<212> DNA

<213>» artificial

<220>

<223> DNA sequence of SEQ ID NO:97 {(covalent diabody polyprotein
precursor}

<400> 96

gacactgtge tgacccaate tccagoettcet ttggetgigt ctetagggea gagggocacc 60

atcteoctgca aggccagoca aagtgttgat titgatggtg atagttttat gaactggtac 120

-43 .



caacagaaac
gggatcccag
cotgtggagy
acgttcggag
gtggagetag
tgtgcageet
acgacgggic
gactcecgtga
caaatggaca
ggaataccta
ctgggagget
cttgctgect
aagtatttag
gygtcaactt
ttcactctcea
cattatgaat
tecggaggeg
cagaccctea
gtaggctgga
gatgatgaca
tccageaace
tactgtgcte
gtgagectcac
<210>
<211>

<212>
<213>

87
511
PRT

<Z2Z0>

<223>

<400> 97

caggacagoo
ccaggtitag
aggaggatac
gggggaccaa
tggagtctgyg
caggattcac
tggagtygggt
agggcecgatt
gtctgaggtc
caggtgttat
geggegggay
cteoctggaga
cctggtatet
tgcaatcetgg
ccatcagaag
atccagecac
gaggccaggt
gtctgacttg
ttegtecagece
agegetataa
aggtattcet
aaataaaccc

tgggaggctyg

artificial

acccaaactc
tgecagtggy
tgcaacctat
gecltggaaata
gggaggetta
tttcagtgac
cgeatccatt
tactatttcc
tgaggacacy
ggatgcctgg
agctaagagg
aagtgtttee
acagaaacct
aatteccateg
cotggageat
gttceggttct
tacectgaaa
ttetttetet
ttcagggaag
tcecageeooty
caaaatcgéc
cgeectggtit

ctag

ctcatctata
tctgggacag
tactgtcage
aaaggaggcey
gtgcagectyg
tattacatgg
agttatgatg
agagataatg
gecactiatt
ggtcaaggag
gatgtccaga
atcaattgca
gggaaagcaa
aggttcagty
gaagatittg
gggaccaage
gagtctggec
gggttttcac
ggtctagagt
aagagccgac
agtgtggaca

gettactygygy

ctacatccaa
acttcaccct
aaagtaatyga
gatcocggagy
Gaaggteoct
cctggotoey
gtggtgacac
caaaaagcag
actgtgcaac
tttcagtcac
tgacccagte
aggcaagtga
ataagcttcet
gcagtggatce
gactetatta
tggagatcaa
ctgggatatt
tgaggactte
ggctggcaca
tgacaateote
ctgcagatac

gecaagggac

covalent diabody polyprotein precursor

Lectagaatcet
caacatceat
ggatccgtac
cggaggcgag
gaaactctceg
gcaggcteca
tcactatega
cctatacetg
agagactacy
tgtcoctectea
tecatctaat
gageattage
tatgtacgat
tggtacagat
ctgtcaacag
aggaggegga
gcagcoctee
tggtatgggt
catttggtgg
caaggatacc
tgccacatac

tetggteact

Asp Thr Val Leu Thr Gin Ser Pro Ala Ser Leu Ala Val Ser Leu Gly

1

5

10

15

Gln Arg Ala Thr Ile Ser Cys Lys Ala Ser Gln Ser Val Asp Phe Asp

V.

180

2490

300

360

420

q00

560

1020

1080

1140

1200

1260

1320

1380

1440

1464



Glu

Gly

Gly

Gly

145

Thr

Thr

Asn

Asp

Gly

225

Leau

Leu

Gly

Proc

Lys

305

Lau

Val

Asp

Gly

Leu

130

Phe

Thr

His

Ala

Thr

210

Val

Gly

Asn

Pro

Gly

290

Tyr

Mat

[

oo

Leu T

Ser

GLu

Pro

Ser

115

Val

Thr

Gly

Tyr

Lys

195

Ala

Met

Gly

Fhe

Asp

275

Glu

L&

Tvr

20

Phe

Ala

100

Gly

Gln

Phe

Leu

Arg

180

Ser

Thr

Asp

Cys

Asp

260

Val

Ser

Ala

Asp

Met

Tyr

ser

Glu

85

Thr

Ser

Glu

165

Asp

Ser

Tyr

Ala

Gly

245

Leu

Gln

Val

Trp

Gly
325

Asn

Thy

Asp
Phe
GLly
Gly
Asp
156G
Trp

Ser

Leu

Trp
230

Gly

Met

Ser I

Tyr
310

Thr

55

Ser

Thr

Gly

Gly

Arg

135

Tyr

Val

Val

Tyr

Cys

215

Gly

Lys I

Thr

Lau

Thr

40

Ser

Gly

Ala

Gly

Gliu

120

Ser

Tvx

Ala

Lys

Leau

200

Ala

Gln

Ala

Gln
280
hsn

Gln

Leu

25

Gln

Asn

Thx

Thr

Gly

105

Val

Leu

Met

Ser

Gly

185

Gln

Thr

Gly

Cvys

Lys

Gln

Leu

Gilu
Lys
Ala
Ile
170
Arg
Met
Giu
Val
Ar

250
Gly
Pro
Lys

Pro

Ser
330

- 45 -

Lys

Glu

Trp

155

Ser

Phe

Asp

Thr

Ser

235

Ala

Asp

Ser

Pro

Ser

60

Thr

Cvys

Leau

Ser
140

Val

Tyr

Ser

Thz

220

Val

Pro

Val

hzn

Ser

30¢

Lys

Ilie

Gly

Leu

Gln

Glu

Glu

125

Cvs

Arg

Asp

Ile

Leu

205

Gly

Thr

Val

Leu
285
Glu

Ala

Pro

30

Gln

Ile

Asn

Gln

Ile

110

Ser

Ala

Gln

Gly

Ser

190

Arg

Iie

Val

Lys

Ser

270

Ala

Ser

Asn

Ser

Pro

Ile

Ser

95

Lys

Gly

Ala

Ala

Gly

175

Arg

Ser

Pro

Ser

Gln

255

Asn

Ala

Ile

Lys

Arg
335

Rla

His

80

Asn

Gly

Gly

Ser

Pro

160

Asp

Asp

Glu

Thr

Ser

240

Thr

Pro

Ser

Ser

Leu

320

Phe



Glu

Pro

Ser

385

Ser

Gly

Arg

Ser

465

Thr

Trpe

Gly

FPro

Ala

370

Gly

Gln

Leu

Lys

Tyxr

450

Ser

Ala

Gly

<210>
<21l>
<212>
<213>

<220>

Ser

Gly

Pro

Arg

Gly

435

Asn

Asn

Glin

%8
1536
DNA
arti

Gly Ser

340

Asp Phe

Phe Gly
Gly Gly

Gln
405

Ser

Thr
420

Ser
Leu Glu
Pro
Gln Val
Tyr

Gly Thr

500

ficial

Gly

Gly

Ser

Gin
390

Leu

Phe
470

Cys

Thr

Leu

Gly

375

Val

r Leu

Mel

Lys
455
Lau

Ala

Val

Asp

Tyr

360

Thr

Thr

Ser

GLly

Ala

44Q

Ser

Lys

Phe
345

Tyr

Lys 1

Leu

Leu

Arg

Ile

ITle

Val
505

Lvs

Thr

410

Ile

Leu

Ala

Asn

4940

Ser

Leu

Gln

Glu

Glu
395

Trp

Thr

Ser
475

Thr

-~

Ile
380

Ser

Ser

Tre

Ile

460

Val

Ala

Leu

His
365
Lys

Gly

Phe

Asp
445
Ser

Asp

Trp

i67
e

Arg

350

Tyr

Gly

Pro

Ser

Gln

430

&sp

Lys

Thy

Phe

Ser

Glu

Gly

Gly

Gly

415

Pro

Asp

Leu

Tyr

Gly

Ile

400

Phe

Ser

Lys

Thr

Bsp

480

Tyr

<223>
prec

<400> 38
gacactgtge

atctoctgea
caacagaaac
gggatccceag
cectgtggagg
acgtteggag
gtggagctag
tgtgcagect

acgacgggte

Ursor)

tgacccaatc
aggccageaa
caggacagcoc
ccaggtttag
aggaggatac
gggggaccaa
tggagtetyg
caggattcac

tggagtgggt

DNA sequence of SEQ ID NO:

tcecagettet
aagtgttgat
acccaaactce
tgecagtyggyg
tgcaacctat
gctggaaata
gggaggctta
ttteagtgac

cgeatceatt

99

ttggctgtgt
tttgatggtyg
cteatctata
tctgggacag
tactgtcage
aaaggaggcy
gtgcagectyg
tattacatgg

agttatgaty

- 46 -

ctctagggea
atagttttat
ctacatccaa
acttecacect
aaagtaatga
gatocggagyg
gaaggtecoct
cctgggteog

gtggtgacac

{covalent diabody polyprotein

gagggeocace
gaactggtac
tctagaatel
caacatccat
ggatcegtac
cggaggegay
gaaactctceg
gcaggcteca

tecactatega

60

120

180

240

300

360

420

489

540



gactccegtga
caaatggaca
ggaataccta
ctgggagget
ctgctgaagce
teteecatcta
gagagcatta
cttatgtacy
tctggtacag
tactgtcaac
azaggaggcy
ttgcageceet
tetggtatygy
cacatttggt
tccaaggata
actgccacat
actctggtea
<210>
<2ii>

<Z212>
<213>

9%
239
PRT
homo

<400> 89

Glu Ile Val
L

Glu I Val

His Trp

35

Giu
50

Val

Ser

Ala

agggeegatt
gtetgaggte
caggtgttat
geggegggad
tggeeggaga
atettgetge
géaagtattt
atgggtcaac
atttcactet
agcattatga
gatceggagy
cccagaccet
gtgtaggety
gggatgatga
cectecageaa
actactgtgc

ctgtgagete

sapiens

Leu Thr

Thr
20

Phe

Tyvr Gln

Ser Glu

Gly Thr

Ala Thr

g5

Gln

Thr

Gln

Ser

Aap
70

tactatttce
Lgaggacacy
ggatgoectgg
agctaagagg
cglggagage
ctctectgga
agcctggtat
titgcaatet
caccatcaga
atatccageoe
cggaggeeay
cagtctgact
gattcgtecag
caagcgetat
ccaggtatte
tcaaataaac

actgggagge

Ser Pro

Cys Arg

Fro
40

Lys

Ile
55

Ser
Phe Thr

Tyr Cys

Asp

agagataatg
gocacttatt
ggtcaayyag
geceocooctgtdga
aaccooggec
gaaagtgttt
ctacagaaac
ggaattocat
ageetggage
acgttoeggtt
gttacootga
tgttetittet
ccttcaggyga
aatccagcce
ctcaaaatceg
ceegeetggt

tgetag

Phe
10

Gin

Thr
25

Ser Gln

Asp Gln Ser

Gly vVal Pre

Thr Ile

75
Gln Gin
S0

Sexr

- 47 -

caaaaagcaqg
actgtgcaac
titcagtcac
agcagaccet
ccgatgteca
ceatcaatlty
ctgggaaagc
cgaggttcay
ctgaagattt
ctgggaccaa
aagagtctgy
ctgggttttc
agggtctaga
tgaagagccg
cecagtgtgga

ttgecttactg

Ser Val

Ser Ile

30
Pro Lys
45

Ser
60

Arg
Ser

Asn

Asn Thr

Thr

Gly

Leu

Phe

Leu

Trp

cctatacctg
agagactacyg
tgtctcctea
gaacttcgac
gatgacccag
caaggcaagt
aaataagcett
tggcagtgga
tggactctat
geltggagato
coocltgggata
actgaggact
gtggotggea
actgacaatc
cactgceagat

gggccaaggyg

Fro
15

Thr Asn

Leu Tle

Ser Gly

Glu Ala

80
Pro Phe
95

600

660

720

780

840

30¢C

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1536



Thr

Gly

Ser
145

Ala I

Asn

Asn

Thr

Phe

Gly

Thr

130

Thy

Pro

Gln

Tyr

Gly

Gly

118

A N

Gln

Glu

Ala

Val

195

Tyr

Gly
160

Gin

Gly

Trp

Leu

180

Val

Cys

Gly

Val

Leu

Met

Leu

165

Lys

Leu

Ala

Thr

Thx

Thr

Ser

Thr

Gin

Lys

Lau

Leu

135

Val

His

Arg

Met

Tle

Val

Arg
120

Thr

Leu

Thr
200

Asn

Glu
105

Glu

Trp
Thr
185

Asn

Fro

Ile

Ser

Thr

Ilie

Tre

170

Ile

Met

Ala

Lys

Gly

Arg

155

Asp

Sar

Asp

Trp

Ser

149

Gln

Asp

Lys

Pro

Phe

Gly

Ala

125

Gly

Pro

Asp

Asp

Val

205

Ala

Gly

110

Lau

Phe

Pro

Lys

Thr

120

Asp

Tyr

Ser

Val

Ser

Giy

Arg

175

Ser

Thzr

Trp

Gly

Lys

Lvs
160
Tyr

Lys

Ala

210
Gln Gly Thr
225

<Z210>
<211l
<212>
<213>

100
720
DNA
homo

<400> 100
gaaatigtge

ttcacctgea
gatcagtete
aggttcagtyg
gaagatgetg
gggaccaagy
gagtctggeco
gggttttcac
gotoctagagt
aagagccgac
aacatggacc

gcttactggg

Leu Val

Thr

215

Val Ser

230

saplens

tgactcagtc
ggaccagtca
caaagcetect
gcagtyggatc
caacgtatta
tggagatcaa
ctgegectggt
tgagcacttc
ggctggeaca
tgacaatcic
ctgtggatac

gccaagggac

tccagactit
gagcattgge
catcaaggaqy
tgggacagat
ctgtcaacaa
aggaggcgga
gaageccaca
tggtatgggt
catttggtag
caaggatacc
tgccacatac

tetggtecact

Ser

Pha Asn

235

cagtctgtga
acaaacatac
gtttctgagt
ttcacccetea
agtaatacct
tccggaggeg
cagaccctea
gtaggctgga
gatgatgaca
tecaaaaace
tactgtgete

gtgagectcat

220

Arg Gly

ctecaaagga
actggtacca
ctatetetgy
ccatcaatag
ggecegttcac
gaggeoeaggt
cactgacttyg
ttegtecagec
agegcetataa
aggtagtcct
aaataaaccc

tcaacagyyy

Glu

gaaagtcace

cagaaacca
agtocecatcg
cctggaaget
gtteggcgga
taccctgaga
taccttetcet
toccecgggaag
tcecagecetyg
cacaaltgacc
cgootggttt

agagtyttag

<210>
<211>
<zl2>»

101
246
PRT

- 48 -

60

120

180

240

300

360

420

480

540

&00

660

720



<213> Homo saplens
<400> 101

Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15

Glu Arg Ala Thr Ile Asn Cys Lys Ala Ser Gln Ser Val Asp Phe Asp
20 25 30

Gly Asp Ser Phe Met Asn Trp Tyr Gln Gln Lys Pro Gly Gin Pro Pro
35 40 45

Lys Leu Leu Ile Tyr Thr Thr Ser Asn Leu Glu Ser Gly Val Pro Asp
50 55 60

-
o

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

Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln Ser Asn
85 90 195

Glu Asp Pro Tyr Thr Phe Gly Glm Gly Thr Lys Leu Glu

1 Lys Gly
100 105 13

Gly Gly Ser Gly Gly Gly Gly Gln Val Gln Leu Val Gln Ser Gly Ala
115 120 125

Glu Val Lys Lys Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser
1390 135 140

Gly Tyr Thr Phe Thr Asn Tyr Trp Ile His Trp Val Arg Gln Ala Pro
145 150 155 160

Gly Gin Gly Leu Glu Trp Ile Gly Val Ille Rsp Pro Ser Asp Thr Tyr
165 170 175

Pro Asn Tyr Asn Lys Lys FPhe Lys Gly Arg Val Thr Met Thr Val Val
180 185 190

Val Ser Thr Ser Thr Ala Tyr Met Glu Leuw Arg Ser Leu Arg Ser Asp
185 ] 2C0 205

Asp Thr Ala Val Tyr Tyr Cys Ala Arg Asn Gly Asp Ser Asp Tyr Tyr
210 215 220

Ser Gly Met Asp Tyr Trp Gly Glmn Gly Thr Thr Val Thr Val Ser Ser

225 230 235 240
Val Glu Pro Lys Ser Cys
245
<210> 102
<211> 741
<212> DNA

<213> Homo sapiens

<400> 102
gacatcgtga tgacccaate teocagactet ttggetgtgt ctetagggga gagggocaco 60

- 49 -



atcaactgca
caacagaaac
ggggtcecag
agectgeagy
acgttcggac
gttcagctgy
tgcaaggett
ggacaaggge
aaaaagttca
gagctygagga
toccgattatt
gttgagecccea
<210>
<211>

<Z212>
<213>

103
30
PRT

<220>
<223>

<400> 103

1

aggccageca
caggacagec
acaggtttag
ctgaggatgt
aggggaccaa
tgcagtetgy
ctggttacac
ttgagtggat
agggcagagt
gcctgagatce
actetggtat

aatcttgtta

2

aagtgttgat
acccaaactc
tggcagtgyy
ggcaghttat
gettgagate
agctgagglbyg
ctttaccaac
tggagtgatt
caccatgacc
tgacgacacyg
ggactactgy

g

Artificial Sequence

Gln Val Thr Leu Lys Glu Ser Giy Fro

tttgatggtyg
ctcatctata
tetgggacaqg
tactgtcagce
aaaggagygcy
aagaagcctg
tactggatac
gatccttotyg
gtagtcgtat
geegtgtatt

gggcaaggga

VH Seguences Derived from 3G8§ VH FRI

Cly Tlie
10

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe

<210> 104
<211> 30
<212> PRT
<213>
<Z220>
<223>
<400> 104

20

wrtificial Sequence

25

VH Segquences Derived from 3G8 VH FRI

atagtittat
ctacatccaa
acttcaccct
aaagtaatga
gatcecggagy
gggcetcagt
actgggtgceg
atacttatcce
ccacgageac
actgtgegag

ccacggtcac

Leu Gln Pro

gaactggtac
tetagaatet
caccatcagce
ggatcegtac
cggaggecag
gaaggtcetce
acaggcceet
aaattacaat
agecetacatg
aaacggtgat

cgtetectea

Ser Gln

15

Ser Leu Arg

30

Gln Val Thr Leu Arg Glu Ser Gly Pro Ala Leu Val Lys Pro Thr Gln

1

5

10

135

Thy Leu Thr Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser

<210> 105
<211> 30
<212> PRT
<213>»

20

Artificial Sedquence

25

-50 -

30

120

180

240

300

360

420

480

540

600

660

720

741



<220>
<223>» VH Sequences Derived from 3G8 VH FRIL

<400> 105

Gln Val Thr Leu Lys Glu Ser Gly FPro Ala Leu Val Lvs Pro Thr Gln
1 5 16 i5

Thr Leu Thr Leu Thr Cys Thr Phe Ser Gly Phe Ser lLeu Ser

20 25 30
<210> 106
<211i> 320
<212> PRT

<213> Artificial Seqguence

<220>
<223> VH Sequences Derived from 3G8 VH FRI1

<400> 106

Gln Val Thr Leu Arg Glu Ser Gly Pro Ala Leu Val Lys Pro Thr Gln
1 5 10 15

Thr Leu Thr Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Arg

20 25 30
<210> 107
<211> 30
<212> FRT

<213> Artificial Sedquence

<220>
<223> VH Seguences Derived from 3G8 VH FRI

<400> 107

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

1 5 10 15
Thr Leu Thr Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser

20 25 30
<210> 108
<211> 7
<212> PRT

<213> " Artificial Sequence

<220>
<223>»> VH Seguences Derived from 3G8& VH * CDRI

<400> 108

Thr Ser Gly Met Gly Val Gly

1 5
<210> 10%

<z21ll> 7

<Z12>» PRT

-57] -



<213» Artificial Sequence

220>
<223>» VH Sequences Derived from 3G8 VH * CDR1

<4G60> 109

Thr Ser Gly Val Gly Val Gly

1 5
<210> 110

<Z11> 14

<Z212Z>» PRT

<213> Artificial Ssquence

<220
<223> VE Sequences Derived from 3G8 VH * FR2Z

<400> 11¢

Trp Ile Arg Gln Pro Ser Gly Lys Gly Leu Glu Trp Leu Ala

1 5 10
<210> 111

<Z21i> 14

<212> PRT

<213> Artificial Seguence

<220>
<Z2Z3>» VH Sequences Derived from 3G8 VH * FR2

<400> 111

Trp Ile Arg Gln Pro Pro Gly Lys Ala Leu Glu Trp Leu Ala

1 5 10
<210> 11z

<21l> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> VH Sequences Derived from 3G8 VH * CDRZ

<400> 112

His Ile Trp Trp 2Zsp Asp Asp Lys Arg Tyr Asn Pro Ala Leu Lys Ser

1 5 10 15
<210> 113

<211l>» 16

<212» PRT

<213>» Artificial Seguesnce

<220>
<223> VH Seguences Derived from 3G8 VE * CDR2

<400> 113

His Ile Tyr Trp Asn Asp Asp Lys Arg Tyr Asn Pro Ala Leu Lys Ser

- 52 -



<210> 114
<211> 1%
<212> PRT

<213> Artificial Sequence

<2Z20>
<223> VH Seguences Derived from 3G8 VH * CDRZ

<400> 114

His Ile Trp Trp Asp Asp Asp Lys Arg Tvr Ser Pro Ser Leu Lys Ser

1 5 10 15
<210> 118

<z1l> 16

<212>»  BRT

<213> rtificial Sequence

<220>
<223> VH Sequences Derived from 3G8 VH * CDR2Z

<400G> 115

His Ile Tyr Trp Asp Asp Asp Lys Arg Tyr Asn Pro Ala Leu Lys Ser

1 5 0 15
<210> 116

<21l> 16

<Z212> PRT

<213> Artificial Seguence

<220>
<223> VH Sequences Derived from 3G8 VH * CDR2

<4£00> 116

His Ile Trp Trp Asn Asp Asp Lys Arg Tyr Asn Pro Ala Leu Lys Ser

1 5 10 15
<210> 117

<211> 16

<212>» PRT

<213> Artificial Sequence

<220>
<223> VH Sequences Derived from 3G8 VH * CDRZ

<400> 117

Leu Ile Rsp Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser Leu Lys Ser

1 5 ip 15
<210> 118

<Z1ll> 16

<212> PRT

<213> Artificial Sequence

<220>

-53 .



<223» VH Sequences Derived from 3G8 VH * CDR2
<400> 118

His Ile Phe Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser Leu Lys Ser

1 5 10 15
<210> 119

<21il>» 16

<212> PRT

<213> Artificial Seguence

<220>
<223> VH Sequences Derived from 3GE VH * CDR2

<400> 119

Leu Ile Trp Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser Leu Lys Ser
1 5 10 15
<210> 120

<211> 16

<212> PRT

<213> Artificial Seguence

<220>
<Z23» VH Sequences Derived from 3G8 VH * CDR2Z

<400> 120

His Ile Asp Trp Asp Asp Asp Lys Arg Tyr Ser Pro Ser Leu Lys Ser

1 5 10 15
<210> 121
<2il> 16
<212> PRT

<213> Artificial Sequence

<220>
<223> VH Sequences Derived from 3G8 VH * CDR2

<400> 121

Leu Ile Trp Trp Asn Asp Asp Lys Arg Tyr Ser Pro Ser Leu Lys Ser

1 5 16 15
<210> 122

<2L1> 29

<212» PFRT

<213> Artificial Seguence

<220>
<223> VH Sequences Derived from 3G8 VH * FR3

<400> 122

Arg Leu Thr Ile Ser Lys Asp Thr Ser Ser Asn Gln Val Phe Leu Lys
1 5 10 15

-54 .



Ile Asp Thr Alas Asp Thr Ala Thr Tyr Tyr Cys Ala Gln

20 25
<210> 123
<211l> 29
<212>» PRT

<213> Artificial Sequence

<220>
<223> VH Sequences Derived from 3G8 VH * FR3

<4Q0> 123

Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gin Val Val Leu Thr
5 10 15

et

Met Rsp Pro Val Asp Thr Ala Thr Tyr Tyr Cys ARla Arg

20 25
<Z210> 124
<211> 2§
<212> PRT

<Z213> Artificial Seqguence

<220>
<223> VH Sequences Derived from 3G8 VH * FR3

<400> 124

Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr
i 5 10 15

Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Gln

20 25
<Z210> 125
<Z11> 29
<212> PRT

<213> Artificial Sequance

<220>
<223> VH Sequences Derived from 3G8 VH * FR3

<400> 125

Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr
1 5 10 15

Met Asp Preo Val Asp Thr Ala Thr Tyr Tyr Cys Ala Thr

20 25
<210> 126
<211> 2%
<Z12> PRT

<213> Artificilal Segquence

<220>
<223> VH Sequences Derived from 3GE VH * FR3

<400> 126
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Arg Leu Thr Ile Ser Lys Asp Thr

i3 5

Met Asp Pro Val Asp Thr Ala Thr
20

<210» 127

<211> 29

<212> PRT

<213> Artificial Seguence

<220>

<223> VH Sequenices Derived

<400> 127

Arg Leu Thr Ile Ser Lys Asp Thr

1 5

Met Asp Pro Val Asp Thr Ala Thr
20

<210> 128

<21i> 29

<212> PRT

<213>» Artificial Seguence

<220>

<223> VE Sequences Derived

<400> 128

Arg Leu Thr Ile Ser Lys Asp Thr

1 5

Met Asp Pro Val Asp Thr Ala Thr
20

<210> 129

<211> 29

<212> PRT

<213> Artificial Seguence

<220>

<223> VH Seguences Derived

<400> 129

Arg Leu Thr Ile Thr
1 3

Lys Asp

Met Asp Pro Val Asp Thr Rla

20
<210> 130
<z21l>» 2%
<212» PRT
<213> Artificial Seqguence

Ser Lys Asn Gln Val Val Leu Thr

10 15

Tvr
25

Tvr Cys Ala Lvs

from 3G8 VH * FR3

Ser Lys Asn Gln Val Val Leu Thr
10 15

Tyr Tyr Cys Ala Ala

25

from 3GE8 VH * FR3

Ser Lys Asn Gin Val Val Lsu Thr
190 15

Tyr Tyr Cys Ala His
25

from 3G8 VH * FR3

Thr Ser Lys Asn Gln Val Val Leu Thr

10 15

Thr Tyr Tyr Cys Ala Arg

25
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<220>
<223> VH Seguences Derived from 3G8 VH * FR3

<400> 130

Arg Leu Thr Ile Thr Lys &sp Thr Ser Lys Asn Gln Val Val Leu Thr
1 5 : 10 15

Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala His

20 23
<210> 131
<211> 29
<212> PRT

<213> Artificial Sequence

<Z220>
<223> VH Seguences Derived from 3G8 VHE * FR3

<400> 131

Arg Leuw Thy Ile Thr Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr

L 5 _ 10 15
Met Asp Fro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Gln
20 25
<210> 132
<z2li> 29
<212» PRT

<213> Artificial Seguence

<220>
<223>»> VH Sequences Derived from 3G8 VH * FR3

<400> 132

Arg Leu Thr Ile Ser Lys Asp Thr Ser Ser Asn Gin Val Phe Leu Lys
1 5 10 15

Ala Asp Thr Ala Asp Thr Ala Thr Tyr Tyr Cys Ala Gln

20 25
<210> 133
<Z21l> 29
<212> PRT

<213> Artificial Sequence

<220>
<223> VH Sequences Derived from 3G8 VH ¥ FR3

<400> 133

Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys &sn Gln Val Val Leu Thr
1 5 10 15

Thr Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Arg
20 25

<210> 134
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<21l>» 2%
<212> PRT
<213> Artificial Sequence

<220>
<223> VH Seguences Derived from 3G8 VH * FR3

<400> 134

Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr

1 5 10 i5
Thr Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Gln
20 25
<210> 135
<211> 29
<212> PRT

<213> Artificlilal Seguence

<220>
<223> VH Sequences Derived from 3G8 VH * FR3

<400> 135

Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Aan Gln Val Val Leu Thr
1 5 10 13

Thr Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cvs Ala Thr

20 25
<210>» 136
<211l> 29
<212> PRT

<213> Artificial Sequence

<Z220>
<223> VH Sequences Derived from 3G8 VH * FR3

<400> 136

Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr
1 5 10 15

Thr Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Lys

20 25
<2i0> 137
<2iix 29
<212> PRT

<213>»> Artificial Sequence

<220>
<223> VH Seguences Derived from 3G8 VH * FR3

<400> 137

Arg Leu Thr Ile Ser Lyvs Asp Thr Ser Lys Asn Gln Val Val Leu Thr
L 5 10 15
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Thr ZAsp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Ala

20 25
<210> 138
<21i> 29
<212> PRT

<213>» Artificial Sequence

<220>
<223> VH Sequences Derived from 3G8 VH * FR3

<400> 138

Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr
1 5 10 15

Thr Asp Fro Val Asp Thr Ala Thr Tyr Tyr Cys Ala His

20 25
<Z210> 139
<21i> 2%
<212> PRT

<213> Artificial Sequence

<220>
<223> VH Sequences Derived from 3G8 VH * FR3

<400> 139

Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr
1 5 10 15

Thr Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Arg

20 25
<2i0> 140
<2il> 29
<212> PRT

<213> Artificial Sequence

<220>
<223> VH Sequences Derived from 3G8 VH * FR3

<400> 140

Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr
1 5 10 15

Thr Asp Fro Val Asp Thr Ala Thr Tyr Tyr Cys Ala His

20 25
<210> 141
<Z211l>» 29
<212> PRT

<213> Artificial Saguence

<220>
<223> VH Seguences Derived from 3G8 VH * FR3

<400> 141
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Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr
i 5 i 15

Thr Asp Pro Val Asp Thr Ala Thr Tyr Tvr Cys ala &ln

20 25
<z210> 142
<z11» 29
<212>» PRT

<213> Artificial Sequence

<220>
<223> VH Sequences Derived from 3G8 VH * FR3

<400> 142

Arg Leu Thr Ile Ser Lys Asp Thr Ser Ser Asn Gln Val Phe Leu Lys

1 5 140 15
Ser Asp Thr Zla Asp Thr Ala Thr Tyr Tyr Cys Ala Gln
20 25
<210> 143
<211> 29
<212> PRT

<213» Artificial Seguence

<220>
<223> VH Seqguences Derived from 3G8 VH * FR3

<400> 143

Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr

1 5 10 15
Asn Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Arg
20 25
<2L10> 144
<2L1l> 29
<212» PRT

<213> Artificial Seguence

<220>
<223> VH Sequences Derived from 3GE VH * FR3

<400> 144

Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr
1 5 10 i5

Asn Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Gln

20 25
<210> 145
<211l> 29
<212> PRT

<Z213> Artificial Seguence
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220>
<223> VH Sequences Derived from 3G8 VH * FR3

<400> 145

Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gin Val Val Leu Thr

1 5 10 15
Asn Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Thr
20 25
<210> 146
<211> 25
<212> PRT

<213> Artificial Sequence

<220>
<223> VH Sequences Derived from 368 VH * FR3

<400> 146

Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys &sn Gin Val Val Leu Thr
1 5 10 18

Asn Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Lys

20 25
<z10> 147
<211> 29
<212> PRT

<213> Artificial Seguence

<220>
<223» VH Sequences Derived from 3G8 VH * FR3

<400> 147

Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr

1 5 10 15
Asn Asp Pro Val Asp Thr Rla Thr Tyr Tyr Cys ala Ala
20 25
<210> 148
<21l> 29
<212> PRT

<213> Artificial Segquencs

<220>
<Z223>» VH Sequences Derived from 3G8 VH * FR3

<400> 148

Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr

1

Asn Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala His

<210>

5 10

20 25

149
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<Z21i> 29
<212> FRT
<213>» Artificial Seguence

<2z20>
<223» VH Sequences Derived f£rom 3G§ VH * FR3

<400> 149

Arg Leu Thr Ile Thr Lys Agp Thr Ser Lys Asn Gln Val Val Leu Thr
1 5 10 15

Asn Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Arg

20 25
<210> 150
<211> 29
<212>» PRT

<213> Artificial Sequence

220>
<223>» VH Sequencss Derived from 3G8 VH * FR3

<400> 150

Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr
1 5 10 15

Asn Asp Pro Val Asp Thr Ala Thy Tyr Tvyr Cys Ala His

20 25
<210> 131
<Zil> 29
<212> PRT

<Z13> Artificial Sequence

<220>
<223> VH Sequences Derived from 3G8 VH * FR3

<40(0> 151

Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr
1 5 10 15

Asn Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Gln

20 25
<210> 152
«211> 29
<212> PRT

<213> Artificlal Sequence

<220>
<223> VH Seguences Derived from 3G8 VH * FR3

<400> 152

Arg Leu Thr Ile Ser Lys Asp Thr Ser Ser Asn Gin Val Phe Leu Lys
1 5 i0 15
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Val Asp Thr ARla Asp Thr Ala Thr Tyr Tyr Cys Ala &ln

20 25
<210> 1E3
<21i> 29
<212> PRT

<213> Artificial Seguence

<220>
<223> VH Sequences Derived from 3G8 VH * FR3

<400> 153

Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr
1 5 10 13

Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Arg

20 25
<210> 154
<211> 29
<212> PRT

<213> Artificial Sedquence

<220>
<223> VH Sequences Derived from 3G8 VH * FR3

<400> 154

Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr
1 5 i0 15

Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys &la Gln

20 25
<210> 153
<211> 26
<212> PRT

<213> Artificial Seguence

<220>
<223> VH Sequences Derived from 3G8 VH * FR3

<400> 155

Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr
1 5 10 15

Met ZAsp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Thr

20 25
<210> 156
<211l> 29
<212> PRT

<213>» Artificial Segucnce

<220>
<223> VH Sequences Derived from 3G8 VH * FR3

<4Q0> 156
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Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gin Val Val Leu Thr

1 5 10 15
Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Lys
20 25
<210> 157
<Z11l> 29
<212> PRT

<213» Artificial Sequence

<220>
<223> VH Sequences Derived from 3G8 VH * FR3

<400> 157

rg Leu Thr Tle Ser Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr

1 5 10 15
Met Asp FPrc Val Asp Thr Ala Thr Tyr Tyvr Cys Ala Ala
20 25
<2L0> 158
<2li> 29
<212> PRT

<213> Artificial Sequence

<220
<223> VH Seguencsas Derived from 3G8 VE * FR3

<400> 158

Arg Leu Thr Tle Ser Lys Asp Thr Ser Lys Asn Gin Val Val Leu Thy

13 5 10 15
Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala His
20 25
<210> 159
<211> 29
<212> PERT

<213» Artificial Sequencs

<220>
<223> VH Seguences Derived from 3G8 VH * FR3

<400> 159

Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr
1 5 10 135

Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Arg

20 25
<210> 160
<211l> 29
<212> PRT

<213> Artificial Sequencs
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<220>
<223> VH Seqguences Derived from 3G8 VH * FR3

<400G> 160

Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr

1 5 10 15
Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala His
20 25
<210> 16l
<211l> 29
<212> PRT

<213> Artificial Sequence

220>
<223> VH Sequences Derived from 3G8 VH * FR3

<400> 161

Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr
L 5 10 15

Met Asp Pro Val Asp Thr Ala Thr Tyr Tyy Cys Ala Gln

20 25
<210> 162
<211> 8
<212> PRT

<213>» &Artificial Sequence

<220
<223> VH Seguences Derived from 3G8 VH * CDR3

<400> 182

Ile Asn Pro Ala Trp Phe Ala Tyr

1 5
<210> 163

<211l> 8

<212> PRT

<Z213>» Artificial Sequence

220>
<223> VH Sequences Derived from 3G8 VE * CDR3

<400> 163

Ile Asn Pro Ala Trp Phe Asp Tyr

1 5
<210> 164

<211> 8

<212> PERT

<213> Artificial Sequencs

<220
<Z223» VH Sequences Derived from 3G8 VH * CDR3
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<400> 164

Ile Asn Pro Ala Tyr Phe Ala Tyr

1 5
<210> 1léb

<211> 8

<212> PRT

<213> Rrtificial Sequence

<Z220>
<223» VH Seguences Derived from 368 VH * CDR3

<400> 165

Ile Asn Pro Ala Tyr Phe Asp Tyr

1 5
<210> 166

<21i> 11

<212>» FRT

<213> Artificial Seguence

<220>
<223> VH Sequences Derived from 368 VH * FR4

<400> 166

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ala

1 5 10
<210> 187

<21i> 11

<z21Z2>» PRT

<213> Artificial Sequence

<220>
<223> VH Seguences Derived from 3G8 VH * FR4

<400> 167

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser

1 5 10
<210> 168

<21i>» 15

<212> PRT

<213> Artificial Sequence

<220>
<223» VI Seguences Derived from 3G8 VL* FRIL

<400> 168

Asp Thr Val Leu Thr Gln Ser Pro Ala Ser Leu Ala Val Ser Leu

1 5 1.0 15
<ZL10> 169
<2ii> 15
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<212> PRT
<213> Artificial Seguence

<220>
<223> VL Sequences Derived from 3G8 VL* FR1

<400> 169

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

1 o) 10 i5
<Z210> 170

<z11l> 11

<212> PRT

<213> Artificial Sequence

<Z220>
<223> VI Sequences Derived from 368 VIL* CDRIL

<400> 170

Lys Ala Ser Gln Asp Gly Asp Ser Phe Met Asn

1 5 10
<z10>» 171

<Z2Ll>» 11

<212> PRT

<213> Artificial Sequence

<220>
<223> VL Seguences Derived from 3G8 VL* CDRI

<400> 171

Arg Rla Ser Gln Asp Gly Asp Ser Phe Met Asn

1 5 10
<21¢> 172

<211l>» 11

<212> PRT

<213> Artificlal Sequence

<220>
<223> VL Sequences Derived from 3G8 VL* CDRL

<400> 172

Lys Ser Ser Gln Asp Gly Asp Ser Phe MeT Asn

i 5 10
<210> 173

<zZli> 11

<212> PRT

<213> Artificial Seduence

<220>
<223> VI Seguences Derived from 3G8 VL* CDRL

<400> 173
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Lys Ala Ser Gln Asp Gly Asp Ser Tyr Met Asn

1 5 10
<210> 174

<21i> 11

<21Z» PRT

<213> Artificial Seguence

220> ;
<Z23>» VL Seguences Derived from 3G8 VL* CDR1

<400> 174

Lyvs Ala Ser Gln Asp Gly Asp Ser Phe Lesu Asn

1 5 10
<210> 175

<21i> 11

<212> FRT

<z213> Artificial Segquence

<220>
<223> VI Seguences Derived from 3G8 VL* CDRL

<400> 173

Lys Ala Ser Gin Asp Gly Asp Ser Phe Met Ala

1 5 10
<210> 176

<21i> 11

<212> FRT

<213> Artificial Seguencs

<220>
<223> VL Beguences Derived from 3GE VL* (DRI

<400> 176

Lys Ala Ser Gln Asp Gly Asp Ser Tyr Leu Ala

1 5 10
<210> 177

<211> 11

<212> PRT

<213> Artificial Seguence

<220>
<Z23» VI Sequences Derived from 3G8 VL* (DRI1

<40Q0> 177

Lys Ala Ser Ser Asp Gly Asp Ser Phe Met Asn

1 5 10
<210> 178

<2il>» 11

<212> PRT

<213> Artificial Seguence
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<220>
<223» VL Sequences Derived from 3G8 VL* CDRL

<400> 178

Arg Ala Ser Ser Asp Gly Asp Ser Phe Met Asn

1 5 10
<210> 179

<z211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> VI Seqguences Derived from 3G8 VL* CDR1

<400> 179

Lys Ser Ser Ser Asp Gly Asp Ser Phe Met Asn

1 5 10
<210> 180

<211> 11

<212> PRT

<213>» Artificial Sequence

<220>
<Z23>» VL Sequences Derived from 3GE& VL* CDR1

<400> 180

Lys Ala Ser Ser Asp Gly Asp Ser Tyr Met Asn

1 5 10
<210»> 181

<211l> 11

<212> PRT

<213>»> Artificial Seguence

<220>
<223>» VL Sequences Derived from 3G8 VL* CDRI1

<400> 181

Lys Ala Ser Ser Asp Gly Asp Ser Phe Leu Asn

1 5 10
<210>»> 182

<21i>» 11

<212> PRT

<213>» Artificial Sequence

<220>
<223> VL Sequences Derived from 3G8 VL* CDR1

<400> 182

Lys Ala Ser Ser Asp Gly Asp Ser Phe Met Ala
1 5 10
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<210> 183

<211> 11

<212> PRT

<213> Artificial Seguence

<220>
<223> VL Sequences Derived from 3G8 VL* CDRIL

<400> 183

Lys Ala Ser Ser Asp Gly Asp Ser Tyr Leu Ala

1 5 10
<210> 184

<21l> 11

<212> PRT

<213> Artificial Sequence

<Z20>
<223> Vi Sequences Derived from 3G8 VL* CDR1

<4Q0> 184

Lys Ala Ser Val Asp Gly Asp Ser Phe Met Asn

L 5 10
<210> 185

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> VL Sequences Derived from 3GE8 VL* CDRI

<409> 185

Arg Ala Ser Val Asp Gly Asp Ser Phe Met Asn

1 5 10
<210> 186

<211> il

<212> PRT

<213>» Artificial Seqguence

<220>
<223>» VL Sequences Derived from 3G8 VL* CDRI

<400> 186

Lys Ser Ser Val Asp Gly Asp Ser Phe Met Asn
1 5 10
<210> 187

<zZ1ll> 11

<212> PRT

<213> BArtificial Seguence

<ZZ20>
<223>» VL Seguences Derived from 3G8 VL* CDRL
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<400> 187

Lys Ala Ser Val Asp Gly Asp Ser Tyr Met Asn

h3 5 19
<210> 188

<21l> 11

<Z217> PRT

<213> Artificlal Sedquence

<220
<223> VL Sequences Derived from 3G8 VL* CDRL

<400> 188

Lys Ala Ser Val Asp Gly Asp Ser Phe Leu Asn
1 5 10
<210> 189

<211> 1l

<2L12> PRT

<213> Artificial Seguence

<220>
<223> VL Sequences Derived from 3G8 VIL* CDRI

<400> 185

Lys Ala Ser Val Asp Gly Asp Ser Phe Met Ala

1 5 10
<219> 190

<211» 11

<212> PRT

<213> Artificial Seguence

<220>
<223> VL Sequences Derived from 3G8 VL* CDRL

<400> 1890

Lys Ala Ser Val Asp Gly Asp Ser Tyr Leu Ala
1 5 10
<210> 191

<211» 11

<212> PRT

<213>» Artificial Seguence

<220>
<223> VL Ssquences Derived from 3G8 VL* CDRL

<400> 191

Lva Ala Ser Asp Asp Gly Asp Ser Phe Met Asn

1 5 10
<210> 192

<2il1> 11

<2L2> PRT
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<213> Artificial Seguence

<2Z20>
<223> VL Sequences Derived from 368 VL* CDRI

<400> 192

Arg Ala Ser Asp Asp Gly Asp Ser Phe Met Asn

i 5 10
<210> 193

<2Lli> 11

<212> PRT

<213> BArtificial Seguence

<220>
<223> VL Seguences Derived from 3G8 VL* CDR1

<400> 193

Lyas Ser Ser Asp Asp Gly Asp Ser Phe Met Asn

i 5 10
<210> 194

<211> L1

<212> PRT

<213> Artificial Seguence

<220>
<223>» VL Seguences Derived from 3G8 VL* CDRIL

<400> 194

Lys Ala Ser Asp Asp Gly Asp Ser Tyr Met Asn

1 5 10
<210»> 18%

<211> 11

<z212>» FPRT

<213> Artificial Sequence

<220>
<223>»> VL Sequences Derived from 3G8 VL* CDR1

<400> 185

Lyvs RAla Ser Asp Asp Gly Asp Ser Fhe Leu Asn

1 5 10
<210> 196

<211> 11

<212> PRT

<213> Artificial Seguence

<220>
<223> VL Sequences Derived from 3G8 VL* CDRL

<400> 196
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Lys Ala Ser Asp Asp Gly Asp S=2r Phe Met Ala

1 5 10
<210> 187
<21i> 11
<212>» PRT

<213> Artificial Seguence

<220>
<223>» VL Sequences Derived from 3G8 VL* CDRI

<400> 197

Lys Ala Ser Asp Asp Gly Asp Ser Tyr Leu Ala

i1 5 10
<210> 198

<Z21li> il

<212> PRT

<213> Artificial Sequence

<220>
<223> VL Seguences Derived from 3G8 VIL* CDRI1

<400> 198

Lys Ala Ser Phe Asp Gly Asp Ser Phe Met Asn

1 5 10
<210> 199

<211» 11

<212> PRT

<213> Artificial Seguence

<220>
<223>» VL Sequences Derived from 3G8 VL* CDRL

<400> 19%

Arg Ala Ser Phe Asp Gly Asp Ser Phe Met Asn

1 5 10
<210> 200

<211> 11

<212> PRT

<213> Artificial Seguence

<220>
<223>» VI Sequences Derived from 3G8 VL* CDR1

<400> 200

Lys Ser Ser Phe Asp Gly Asp Ser Phe Mel Asn

1 5 10
<210> 201
<211> 1l
<212> PRT

<213> Artificial Seguencs
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<220>
<223> VL Sequences Derived from 3G8 VL* CDRI

<400> 201

Lya Ala Ser Phe Asp Gly Asp Ser Tyr Met Asn

1 5 10
<210> 202

<21il> 11

<212> PRT

<213> Artificial Seguence

<220>
<223> VL Sequences Derived from 3G8 VL* CDRIL

<400> 202

Lys BAla Ser Phe Asp Gly Asp Ser Phe Leu Asn

1 5 10
<210> 203

<211> 11

<212>» PRT

<213> Artificial Ssquence

<220>
<223> VI Sequences Derived from 3G8 VL* CDRL

<400> 203

Lys Ala Ser Phe Asp Gly Asp Ser Phe Met Ala

1 5 10C
<210> 204

<Z11l> 11

<212> PRT

<Z213>» Artificial Seguence

<220>
<223> VL Sequences Derived from 3G8 VL* CDRL

<400> 204

Lys Ala Ser Phe Asp Gly Asp Ser Tyr Leu Ala

1 5 10
<Z10>» 205
<21l> 16
<212> PRT

<213> Artificial Seduence

<220>
<223> VL Sequences Derived from 3G8 VL* TFRZ

<400> 205

Trp Tyr Gln Gln Lys Ala Pro Gly Gln Pro Pro Lys Leu Leu Ile Tyr
1 5 10 15
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<210> 206

<211> 7

<212> PRT

<213> Artificial Sequence

<220> .
<223> VL Sequences Derived from 3GB VL*

<400> 206

Thr Thr Ser Asn Leu Glu Ser

1 5
<210> 207

<Z211l> 7

<212> PRT

<213> Artificial Seguence

<z220>
<223> Vi Sequences Derived from 3G8 VL*

<400> 207

Asp Ala Ser Asn Lesu Glu Ser

1 5
<210> 208

<211> 7

<212> FPRT

<213> Artificial Sequence

<220>
<223>» VL Seguences Derived from 368 VL*

<400> 208

Trp Ala Ser Asn Leu Glu Ser

1 5
<210> 209

<2iix» 7

<212> PRT

<213>  Artificial Sequence

<220>
<223> VL Sequences Derived from 3G§ VL*

<400> 209

Thr Thr Ser Asn Leu Glu Thr
1 5

<210> 210

<211l> 7

<212> PRT

<213> Artificial Seguence

<220>
<223> VL Sequences Derived from 3G8 VLY

-5 -

CDR2

CDR2

CDR2Z2

CDR2

CDR2Z



<400> 210

Asp Ala Ser Asn Leu Glu Thr

1 5
<210> 211

<21i> 7

<212> PRT

<213> Artificial Sequence

<220
<223» VL Seguences Derived from 3G8 VL*

<400> 211

Asp Ala Ser Asn Leu Ala Thr

1 5
<210> 212

<211> 7

<212> PRT

<213> Artificial Seguence

<220>
<223> VL Sequences Derived from 3G8 VL*

<400> 212

Ser Bla Ser Asn Leu Gln Ser

1 5
<210> 213

<211> 7

<212> PRT

<213> Artificial Seguence

<220>
<Z23» VL Seguences Derived from 3G8 VL*

<400> 213

Ser Thr Ser Asn Leu Glu Ser

1 5
<Z210> 214

<Z211> 7

<212> PRT

<213>» Artificial Seguence

<220>
<223>» VL Sequences Derived from 3G8 VL*

<400> 214

Ser Thr Ser Asn Leu Gln Ser

1 5
<210> 215

<211> 7

<212> PRT

- 76 -

CDRZ

CDR2Z

CDRZ

CDR2



<213> Artificial Sequence

<220>
<223>»> VL Seguences Derived from 3G8 VL* CDR2

<400> 215

Thr Thr Ser Asn Leu Gin Ser

1 3
<210> 216

<211> 7

<212> PRT

<213> Artificial Seguence

<220>
<223> VL Seguences Derived from 3G8 VL* CDRZ

<400> 216

Thr Thy Ser Ser Leu Gln 3er
1 5

<210>» 217
<21ii>» 3z2
<212> PRT

<213> Artificial Seguence

<Z20>
<223> VL Sequences Derived from 3G8 VL* FR3

<400> 217

Gly Ile Pro Ala Arg Phe Ser Als Ser Gly Ser Gly Thr Asp Phe Thr
1 5 10 15

Leu Asn Ile His Pro Val Glu Glu Glu Asp Thr Ala Thr Tyr Tyr Cys

20 25 30
<210> 218
<211> 32
<212> PRT

<213> Artificial Segquence

<220>
<223>» VL Seguences Derived from 3G8 VL* FIR3

<400> 218

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

Leu Thr Ile Ser Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys

20 25 30
<210> 219
<211> 9
<212> FPFRT

<213>» Artificial Sequence

-7 -



<220>
<223» VI Sequences Derived from 3G8 VL*

<4G0> 219

Gln Gln Ser Asn Glu Asp Pro Tyr Thr
1 5

<210> 220
<21il> ¢
<Z212> PRT

<213> Artificial Seguence

<220>
<223» VL Sequences Derived from 3G8 VL*

<400> 220

Gln Gln Ser Tyr Ser Thr Pro Tyr Thr
L 5

<z210> 221
<21l> 9§
<212>» PRT

«<213> Artificial Sequence

<220>
<223> VL Seguences Derived from 3G8 VL*

<400> 221

Gln Gln Ser Tyr Glu Asp Pro Tyr Thr
1 5

<2i0> 222
<21i> 9§
<212> PRT

<213> Artificial Segquence

<220>
<223» VL Seqguences Derived from 3GE VL*

<400> 222

Gin Gln Ser Asn Ser Asp Pro Tyr Thr
i

S
<210> 223
<211> 9
<212> PRT

<213> Artificial Seqguence

<220>
<223>» VL Segquences Derived f£rom 3G8 VL*

<400> 223

Gln Gln Ser Asn Glu Thr Pro Tyr Thr
i 5

278 -

CDR3

CDR3

CDR3

CDR3



-9 .

<210> 224

<211> 10

<21Z> PRT

<213> Artificial Sequence

<220 .

<223» VL Sequences Derived from 3G8 VL* FR4

<400> 224

Phe Gly Gly Gly Thr Lys Leu Glu Ile Lys

1 5 10

<210> 225

<211> 10

<212> PRT

<213> Artificial Sequence

<220>

<223>» VL Sequences Derived from 3G8 VL* FR4

<4Q0> 225

Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys

1 5 10

<210>» 226

<z21li> T4

<212> DNA

<213> Artificlal Sequence

<220>

<Z223> H3G8VL-CB3.1VH

<400> 226

gacatcgtga tgacccaatc tccagactet ttggetgtgt ctctagggga
atcaactgca aggccageca aagtgitgat tttgatggtg atagttttat
caacagaaac caggacagcc acccaaactce ctcatctata ctacatcecaa
ggggteccag acaggtttag tggcaghbggy tetgggacag acttcecacccet
agcetgcagg ctgaggatgt ggcagtttat tactgtcage aaagtaatga
acgttecggac aggggaccaa gcttgagatce aaaggaggeyg gatceggagy
gtccaactge agcagcectgy guctgagety gtgaggectyg gggettcagt
tgcaagygett ctggetacac cttcaccage tactggatga actgggtgaa
ggacaaggece ttgaatggat tggtatggtt gatcclttcag acagtgaaac
caaatgttca aggacaaggce cacattgact gttgacaaat cctecageac
cagctecagea goctgacatc tgaggactet geggtetatt actgtgcaag
tactggggte aaggaacctc agtcaccgte tcectcagttg agcecceccaaatce
<210> 227

gagggccacs
gaactggtac
tctagaatet
caccatcage
ggatecgtac
cggaggecay
gaagctgtce
gocagaggect
tcactacaat
agectacatyg
agcetatggge

ttgt

60

120

180

244

300

360

429

480

540

600

660

714



<211i>
<2lz>
<213>

<220
<223>

<400>

238
PRT

Ertificial Seqguence

H3GBVL-CB3.1VH

227

Asp Ile Val

1

Glu

Gly

Arg
65
Sexr

Glu

Gly

Thxr

Lys

Azp

Gly
225

Arg

Asp

Leu

50
Phe

Leu

Asp

Gly

Leu

130

Tyr

Gln

His

<210>
<211i>
<21L2>
<213>

<220>

Ala

Ser

35

Leu

Fro

Ser

115

Val

Thr

Gly I

Tyr

Ser
195

Ala

Ser

228
132
DNA

Met

Thr

20

Phe

Ile

Gly

&la

Tyr

1006

Gly

Arg

Phe

Asn
180
Ser

Val

Val

Thr
Ile
Me#
Tyr
Ser
Giu
83

Thr
Gly
Fro
Thr
Glu
165

Gln

Thr

Gln

Asn

Asn

Thr

Gly

70

Asp

Phe

Gly

Gly

Ser

150

Met

Ala

Tyr

Val
230

Ser

Cys

Trp

Thr

55

Ser

YVal

Gly

Gly

Ala

135

Tyr

Ile

Phe

Tyr

Cvys

215

Ser

Artificial Sequence

Pro

Lys

Tyr

Ser

Gly

Ala

Gln

Gln

120

Ser

Trp

Gly

Lys

Met

200

Ala

Ser

Asp Ser
10

Ala Ser
25

Gln Gln

Asn Leu

Thr Asp

Val Tyr

30
Gly Thr
105
Val Gln
Val Lys
Met Asn
Met Val
170
Asp Lvys
185
Gln Leu

ATy Ala

Val Giu

- 80 -

Leu

Gln

Lys

Phe

75

Lys

Leu

Leu

Trp

153

Asp

Ala

Ser

Met

Pro
235

Ala

Ser

Pro

Ser

60

Thr

Cys

Leu

Gln

Ser

140

Val

Pro

Thr

Ser

Gly
220

Val

Val

Gly

Gly

Leu

Glu

Gln

125

Cys

Lvs

Ser

Leu

Leu

205

Tyr

Ser

Asp

30

Gln

Val

Thr

y Gin

Ile

110

Pro

Lys

Gln

Asp

Thr
190

Leu

15

Phe

Pro

Pro

Ile

Gly

Ala

Arg

Ser

Val

Ser

Gly

Gly

Asp

Pro

Asp

Ser

g0

Gly

Ala

Ser

Pro

160

Glu

Asp

Giu

Gin



<223>

<4Q0> 228
gatgttgtga

atctcttgta
ttgttacaga
tctggagtcee
agcagagtgy
ctcacgtteyg
caggttacce
acttgtaccect
cagcctecoeyg
tatdateccag
gtcctcacaa
aacccocgect
aggggagagt
<210>
<211l>

<212>
<Z213>

229
244
PRT

<220>

<223>

<400> 229

CB3.

Artificial

CB3.

1VL-h3G8VH

tgacccagac
agtcaagtca
ggceaggeca
ctgacaggtt
aggctgagga
gtgctygggac
tgagagagtc
tctetgggtt
ggaaggctct
ccotygaagag
tgaccaacat

ggttigetta

gt

1VL~-h3G8VH

Thx

tcecactecact
gagectetta
gtcetcecaaac
cactggcagt
tttgggaatt
caagctggag
tggcectgeyg
ttcactgagc
agagtggety
cogactgaca
ggaccctgty

ctgggaecaa

Sequence

ttgteggtta
gatactgatg
cgcectaatet
ggatcaggga
tattattget
ctgaaaggay
ctggtgaagce
acttctggta
gcacacattt
atctccaagyg
gatactgcca

gggactetgg

acattggaca
Jgaaagacata
atctggtgte
cagatttecac
ggcaaggtac
geggatecyy
ccacacagac
tgggtgtagg
ggtgggatga
atacctccasa
catactacty

tcactgtgag

accageccoteo
Litgaattgg
taaactygac
actgaaaatc
acattttceg
aggeggagyge
cetecacactyg
ctggattegt
tgacaagegce
aaaccaggta
tgctcaaata

ctcattcaac

Asp Val Val

1

Gin

Asp

Pro

Asp

Ser

Thr

FPro

Gly

Asan

50

Arg

Arg

His

Ala

Lys

33

Arg

Phe

Val

Phe

Met

Ser

20

Thr

Leu

Thr

Pro
100

Ile

Tyr

GLly

Ala
85

Leu

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Thr

Cys

Asn

Leu
55

'Gly

Asp I

Phe

Lys
Trp
40

Val

Gly

Leu Thr

Ser
25

Leu

Gly

Gly I

Ala
105

0

Ser

Leu

-8 -

Leu

Gln

Gln

Asp
75

Tyr

Thr

Ser

Ser

Arg

Asp

60

Tyr

Lys

Val

Leu

Pro

45

Ser

Thr

Cys

Leu

Asn

Leu

30

Gly

Gly

Leu

Trp

Glu
110

Ile

15

Asp

Gln

Val

Lys

Gln

95

Leu

Gly

Thr

Ser

Pro

Ile

20

Gly

Lys

&0

120

180

240

300

360

420

480

540

600

660

720

732



Leu
Leu
140

Val

Arg

Met

Ile

Arg

125

Thr

Gly

Ile

Leu

Thx

203

Asn

Cys

Trp

Trp

Thr

190

Asn

Pro

Ser

Thr

Ile

Trp

175

Ile

Met

Ala

Arg
160
Asp

Ser

Asp

Gly Gly Gly Ser Gly Gly Gly Gly Gln Val Thr
115 120

Pro Ala Leu Val Lys Pro Thr Gln Thr Leu Thr
130 135

Ser Gly Phe Ser Leu Ser Thr Ser Gly Met Gly

145 150 155

Gln Pro Pro Gly Lys Ala Leu Glu Trp lLeu Ala

165 170
Asp Asp Lys Arg Tyr Asn Pro Ala Leu Lys Ber
180 185
Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr
185 200

Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Gln
210 215

Phe Ala Tvr Trp Gly Gln Gly Thr Leu Val Thr

225 230 235

Arg Gly Glu Cys

<210> 230

<21l 702

<212> DNA

<213> Artificial Sequence

<220>

<223> BR5-CB3.1L-VEPKSC

<400> 230

gacattcaga tgacacagtc tceccatectoe ctacttgegy

ctecacttgte gggcaagtca ggaaattadt ggttacttaa

gatggaacta ttaaacgcct gatctacgecce gcatccactt

aggttcagtg gecagtgadgtc tgggtcagat tattctctea

gaagattttg cagactatta ctgtctacaa tattttagtt

gggaccaage tggagoetgaa agygaggodda tocggaggeg

cagectgagy ctgagetggt gaggeoctggy goettcagtga

ggctacacct tcaccageta ctggatgaac tgggtgaage

gaatggattg gtatggttga tecttcagac agtgaaactce

gacaaggcca cattgactgt tgacaaatce tecageacadg

ctgacatctyg aggactctgce ggtctatitac tgtgcaagay

ggaaccicag tcaccgtete cteagttgag ccecaaatetlt

S82.

220

Val Ser

cgetygggaga
getggettca
tagattctgg
ccatcageaqg
atcogetcac
gaggccaggt
agcetgtectyg
agaggectygg
actacaatca
cetacatgea
ctatgggeta

gt

Ser

Trp

Phe Asn

240

aagagtcagt
gcagaaacca
tgtceccaaaa
tettgagtet
gtteggtget
ceaactgeag
caaggettet
acaaggectt
aatgttcaag
gcetcagcago

ctggggtcaa

60

120

180

240

300

360

420

480

5490

600

660

702



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

<220>
<223>

<400>

231
234
PRT

Artificial Seguence

8B5-CB3.1-VEPKSC

231

Asp Ile Gln

1

Glu

Tyr

Ser

€5

Glu

Thr

Gly

Pro

Thr

145

GLu

Gln

Thr

Tyx

Thr
225

Arg

Ser

Ala

50

Glu

Asp

Phe

Gly

Gly

130

Ser

Trp

Met

Ala

Tyr

210

Val

<210>
<Z211>
<212>
<213>

Val

Trp

35

Ala

Ser

Phe

Gly

Gly

115

Tyx

Ile

Phe

Tyr

195

Cys

Ser

232
726
DNA

Met

Ser

20

Leu

Ser

Gly

AEla

Ala

100

Gln

Ser

Lys
180
Met

Ala

Sexn

Thr

Len

Gln

Thr

Ser

Asp

Gly

Val

Val

Met

Meat

1¢5

Asp

Gln

Gln

Thr

Gln

Leu

Asp

70

Tyr

Gin

Lys

Asn

150

Val

Lys

Leu

Ala

Glu
230

Ser

Cys

Lys

Asp
35

Tyf

Tyx

Lys

Ser

Met
215

Pro

Artificial Seguence

Pro

Arg

Fro

40

Ser

Ser

Cys

Leu

Gin

120

Ser

Val

Ser
200

Gly

Lys

Ser Ser
10

Ala Ser
25

Asp Gly

Gly Val

Leu Thr

Leu Gin

20

Glu Leu

ot
<
n

Gln Pro

Cyvs Lys

Lys Gln

Leu Thrxr
185
Leu Thr

Tyr Trp

Ser Cys

-83 -

Leu

Thr

Pro

Ile

75

Tyr

Lys

Gly

Ala

Arg

155

Ser

Val

Ser

Leu

Ile

Lys

60

Ser

Phe

Gly

Ala

Ser

140

Pro

Giu

Asp

Glu

Gln
220

Ala

Lys
45
Arg

Ser

Ser

Gly

Thr

Lys

Bap

205

Gly

Ala

Ser

30

Arg

Phe

Leu

TYr

Gly
11¢

Gln

His

Ser

19¢

Ser

Thr

Leu

15

Gly

Leu

Ser

Glu

Pro

95

Ser

Val

Thr

Gly

Tyr

175

Ser

Ala

Ser

Gly

Tyvr

Ile

Gly

Ser

80

Leu

Gly

Arg

Phe

Leu

160

Asn

Ser

Val

Val



<220>
<223>

<400

CB3.

232

1-8B5~-FNRGEC

gatgttgtga
atctcttgta
ttgttacaga
tetggagtee
agcagagtgyg
ctcacgticyg
gaagtgaagc
tettgtgaag
ccagagaagqg
tactatgctg
gtctacctge
ctgggeettyg
gagtgt
<210>

<211>

<zZlz>
<213>

233
242
PRT

<220

<223>

<400> 233

Asp Val Val

i

Gln Pro

Asp Lvs

35

Asn
50

Pro Arg

Asp Arg FPhe

Val

Ser

Thr Phe

Ala

tgacccagac
agtcaagtca
ggocaggeca
ctgacaggtt
aggctgagga
gtgctgggac
ttgaggagte
cctctggatt
ggctigagliyg
agtctgtgat
aaatgaacaqg

actactgggy

Met Thr

Ser Ile

20

Gln

tccacteact
gagcectctta
gtctccaaac
cactggcagt
tttaggaatt
caagctggag
tggaggaggce
cacttttagt
ggttgctgaa
agggaggttc
cttaagaget

coaaggcaco

rtificial Sequence

CB3.1-8B5-FNRGEC

Thr Pro

Cys Lys

ttgteggtta
gatactgatyg
cgecetaatet
gyatcaggga
tattattget
ctgaaaggaqg
ttggtgcaac
gacgcctgga
attagaaaca
accatctcaa
Jgaagacactg

actctcacag

Thxr
1G

Leu Leu

Ser

acatiggacsa
gaaagacata
atctggtgte
cagatticac
ggcaaggtac
geggateogy
ctggaggate
tggactgggt
aagctaasaa
gagatgattc
gcatttatta

tctoctegtt

Ser Val Asn

Leu
30

Ser Leu

Thr

Leu

Thr

Preo
100

Tyr

Ile

Ala
85

Leu

Leu

Tyr

Ser

70

Glu

Thr

Asn

Leu
55

Asp 1

Phe

Trp
40
Val

Ser

Gly

Ser

Gly

Gly

Ala
105

Leu

Lys

Thr

Ile

g0

Gly

-84 -

Leu
Asp
75

Tyr

Thr

Arg

Asp

60

Phe

Tyvr

Lys

Pro

45

Ser

Thr

Cys

Lau

Gly

Gly

Leu

Trp G

Glu
110

accagectco
ttitgaattgg
taaactggac
actgaaaatc
acattitceg
aggcggagge
catgaaactc
cegtecagict
tcatgcaaca
caaaagtagt
ctgtgggget

caacagggga

Ile
15

Gly
Asp Thr
Gln Ser
Val

Fro

Ile
B0

Lys

Gly

Lys

60

120

180

240

300

360

420

480

540

600

660

720

726



Gly Gly

Gly

Ser Gly

115

Gly Gly

130

Ser
145

Gly

Glu

i)
[
o]

Asn His

Ser

Leu

Lys

Ala

g Asp

Val Gln

Thr Phe

Gly Gly

Pro

Ser

Gly
120

Gly
L35

Gly

Asp Ala

150

Leu
165

Gly

Thr
180

Tvr

Asp Ser L

195

Tyr
225

Glu Cys

<Z10>
<211>
<2L12>
<213>

234
696
DHA

<220>
223>

<400> 234
gacattecaga

ctcacttgic
gatggaacta
aggtitcagtg
gaagattttg
gggaccaage
cageetgggy
ggctacacct
gaatggatty
gacaaggcca
ctgacatctyg

ggaacctcag

Glu

Gly

Asp Thr

Gln Gly

Glu

Tyr

¥a

Gly

Thr

Trp Val

Ala Glu

Ser
200

Ser

Ile
215

Tyr

Thr Leu

230

tgacacagte
gggreaagtca
ttaaacgeet
gcagtgagte
cagactatta
tggagctgaa
ctgagetggt
tcaccagcta
gtatggttga
cattgactgt
aggactctge

tcaccgtcte

Artificial Sequence

gBEVL-CR3. 1VH-LGEGC

tecatcetoe
ggaaattagt
gatctacges
Lgggtcagat
ctgtctacaa
aggaggcgga
gaggcectyggy
ctggatgaac
teetteagac
tgacaaatcc
ggtctattac

ctcactggga

Ala

Val Tyr

Glu Val Lys

Ser Met Lvs

Met Asp

155

Glu Ile
170

Ser Val Ile

185

Ley

Cys Gly

Val SBer

235

ctacttgcgy
ggttacttaa
gcatécactt
tattctectea
tattttagtt
teoggaggey
gcttecagtga
tgggtgaage
agtgaaactc
tccagcacag
tgtgcaagag

ggoctge

-85 -

Glu
125

Len

Leu Ser

140

Trp Val

Arg Asn

Gly &Arg

Gln Met

205

Ala
220

Ser Phe

cgetgggaga
getggettea
tagattctgg
ccatcageag
atccgetcac
gaggecagyt
agetgteety
agaggecltygyg
actacaatca
cctacatgoa

ctatgggcta

Glu

Cys

Arg

Lys

Phe

190

Asn

Gly

Asn

Ser Gly

Glu Ala

Gln Ser

160

Ala
175

Lys

Thr Ile

Ser Leu

Leu Asp

Arg Gly

240

aagagtcagt
geagaaacoa
tgteccaaaa
tecttgagtet
gtteggtget
ccaactgeag
caaggcttet
acaaggcctt
aatgttcaag
gctecageago

ctggggtcaa

60

120

180

240

300

360

420C

480

540

600

660

696



<Z210>
<21li>
<21Z>
<213>

<220
<Z223>

<400>

hsp

Glu

Leu

Tvr

Ser

65

Glu

Thr

Gly

Pro

Thr

145

Giu

Gln

Thr

Thr
225

Ile

Arg

Ser

Ala

20

Giu

Asp

Phe

Gly

Gly

130

Ser

Trp

Mel

Ala

Tyr

210

Val

<210>
<2311>
<212>

<213>

235
232
PRT

Artificial Ssguence

8BEVL-CB3. IVH-LGGC

235

Gln

Val

Trp

Ala

Ser

Phe

Gly

Gly

115

Ala

Ile

Phe

Tyr

195

Cys

Ser

236
720
DHA

Met

Ser

20

Leu

Ser

Gly

Ala

Ala

100

Ser

Trp

Gly

Lys

180G

Meat

Ala

Ser

Thr

Leu

Gln

Ser

Asp

85

Gly

Val

Val

Met

Met

165

Asp

Gln

Leu

Thr

Gln

Len

Asp

70

Tyr

Thr

Gln

Lys Le

Asn

150

val

Lys

Leu

Ala

Gly
230

Ser

Cys

Lys

Asp

Tyr

Tyr

Lys

Leu

u

Trpe

Asp

Ala

Ser

Met

215

Gly

Artificial Seguence

Pro

Arg

Pro

40

Ser

Ser

Cys

Leu

Gin

120

Ser

Val

Thr
Sar
200

Gly

Cys

Ser
Ala
25

Asp

Glu

105

Gln

Cvs

Lys

Ser

Leu

185

Leu

Tyvr T

Thr

Gln

9¢

Leu

Pro

Lys

Gln

Asp

170

Thr

Thr

- 86 -

r Leu

- Gln

Thr

Pro

Ile

75

Tyr

Lys

Gly

Ala

Arg
155

Ser

Gly

Leu

zlu

Lys

60

Ser

Phe

Gly

Ala

Ser

1490

Pro

Asp

Glu

Gln
220

Ala
Ile
Lys

45

Ser

Gly
Glu
125
Gly
Gly
Thr
Lys
Asp

205

Gly

Ala

Ser

30

Arg

Phe

Leu

Gly

116

Leu

Tyr

Gin

His

Ser

190

Ser

Thr

Leu
15

Gly
Leu
Ser
Glu
Pro
95

Ser

Val

Gly
Tyr
175
Ser

Ala

Ser

Gly

Tyr

Ile

Gly

Ser

80

Leu

Gly

Arg

Phe

Leu

160

Asn

Ser

Val

Val



<220>
<223> CR3

<400> 236
gatgttgtga

atctettgta
tigtiacaga
tetggagtec
agcagagtygg
ctecacgticy
gaagtgaage
tettgtgaag
ccagagaagyg
tactatgctyg
gtctacctge
ctgggectiyg
<210>
<21l>

<212>
<Z213>

237
240
PRT

<2Z20>
<223> CB3

<400> 237

Asp Val
1

Gln Pro

Asn
50

Asp
65

Arg
Ser

Arg

Thr His

Val

Ala

Gly Lys

Phe

Val

Phe

.1-8B5-LGGC

tgacccagac
agtcaagtca
ggocaggeca
ctgacaggtt
aggctgagga
grgetgggac
ttgaggagtc
cetectggatt
ggettgagty
agtetgtgat
aaatgaacag

actactgggg

. 1-8B5-LGGC

Met Thr

Ser Ile

20

Thr Tyr
Ile
Thr Gly

Glu

Pro
100

Gln

Ser Cys

Leu

Tyx

Ser

70

Glu

Thr

tccactcact
gagocctotta
gtcteccaaac
cactggcagt
tttgggaatt
caagcetggag
Ltyggaggaggce
cacttttagt
ggttgctgaa
agggaggttc
cttaagaget

ccaaggcacce

Artificial Sequence

Thr Pro

Lys

Asn

Leu

55
Gly Ser
Leu

Phe Gly

ttgteggtta
gatactgatg
cgeetaatet
ggatcaggga
tattattgeot
ctgaaaggag
ttggtgcaac
gacgcctygga
attagaaaca
accatctcaa
gaagacactyg

actctcacaqg

Thr
10

Leu Leu

Ser

Leu

Ser Lys Leu

Gly Thr Asp

75

Ile
90

Gly Tyr

Ala
105

Gly Thr

-87 -

Asp

acattggaca
gaaagacata
atctggtgte
cagatttcac
ggcaaggtac
gcggatecgy
ctggaggatce
tggactaggt
aagctaaaaa
gagatgattc
geatttatta

tectecteget

Ser Val Asn

Leu
30

Fro
45

Arg Gly

Ser

60

Phe Thr Leu

Tyr Cys Trp

Glu
110

Leu

Gly

accagectee
titgaattgy
taaactggac
actgaaaato
acattttcoyg
aggeggagge
catgaaactc
cegteagtet
tcatgcaaca
caaaagtagt
ctgtgggget

gggaggotye

Ile
15

Gly
Asp Thr
Gin Ser
Val

Pro

Ile
80

Lys

Gln
S5

Gly

Leu Lys

360

420

480

540

600

660

720



Gly Gly Gly Ser Gly Gly Gly Gly Glu Val Lys Leu Glu Glu
115 120 125

Gliy Gly Leu Val Gln Pro Gly Gly Ser Met Lys Leu Ser Cys

130 135 140

Ser Gly Phe Thr Phe Ser Asp Ala Trp Met Asp Trp Val Arg

145 150 155

Pro Glu Lys Gly Leu Glu Trp Val Ala Glu Tle Arg Asn Lys

165 170
Agn His Ala Thr Tyr Tyr Ala Glu Ser Val Ile Gly Arxg FPhe
180 185 190

Ser Arg Asp Asp Ser Lys Ser Ser Val Tyr Leu Gln Met Asn
195 200 205

Arg Ala Glu Asp Thr Gly Ile Tyr Tyr Cys Gly Ala Leu Gly

210 215 220

Tyr Trp Gly Gln GlLy Thr Thr Leu Thr Val Ser Ser Leu Gly

225 230 235

<z10> 238

<Z21l> 47

<212> DHNA

<213> Artificial Sequence

<220>

<223>»> Lgh628F Primer

<400> 238

ggaggcggat coggaggegy aggecaggtce caactgeagce ageetgg

<210> 239

<211> 49

<212> DNA

<213> Artificial Sequence

<220>

<223> Lgh629%R Primer

<400> 239

tttgaattct aacaagatit gggctcaact gaggagacgg tgactgagg

<210> 240

<2ii> 45

<212> DNA

<213> Artificial Sequence

<220>

<223> TLgh630R Primer

<400> 240

goctoocgect ceggatecge ctectttecag ctecagetig gtecee

<210> 241

<211> 47

<212> DNA

-88 -

Ser

Glu

Gln

Ala

175

Thr

Ser

Leu

Gly

Gly

Ala

Ser

160G

Lys

Ile

Leu

Asp

Cys
240

47

49

45



<213>

<220>
<223>

<400

ggagycggat ccggagyeyy agycgaagty aagettgagy agteotgg

<210>
<Z1ll>
<212>
<213>

<220>
<Z223>

<400>

tttgaattct aacactectee cctgttgaac gaggagactyg tgagagtgg

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

<220>
<223>

<400>

tttgtegtea tcategtett tgtagtecgga gtggacaccet gtggagag

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

<220
<223>

<4G0>

Artificial Seguence

Lgh631F Primerxr

241

242

49

DNA

Artificial Seguence
Lgh640R Primer

242

243

48

DA

Artificial Sequence
Lght44R Primer

243

244

42

DNA

Artificial Sequence

LghG46R Primer

244

tttgaattct agcagectce cagtgaggag acggtgactyg ag

<210>
<21i>
<Z2i2>
<213>

<Z220>
<Z223>

<400>

245

45

DNA

Artificial Sequence

Lgh647F Primer

245

caaagacgat gatgacgaca aagacattca gatgacacag tctec

<210>
<Z211>
<212>
<213>

<220>
<223>

246

43

DNA

Artificial Sequence

Lgh648R Primer

-89 .

47

49

43

42

45



<400> 246

tttgaattct agcagcecctac cagecgaggag actghtgagag tgg

<210>
<21il>
<212>
<Z213>

247
DNA
220>
<223>

<400> 247
gatgtccaga

atcaatigeca
gggaaagcaa
aggttcagty
gaagattttg
gggaccaage
gagtctggec
ggottticac
ggtctagagt
aagagccgac
agtgtggaca
gettactggy
agccegtacgyg
tctggaactyg
cagtggaagy
gacagcaagy
gagaaacaca
aagagettcea
<210>
<21l>

<2L2>
<Z2L13>

248
348
PRT

<220%>

<223>

<400> 248

1044

tgacccagte
aggecaagtga
ataagcttct
gcagtggateo
gactctatta
tggagatcaa
ctgggatatt
tgaggacttic
ggctggcaca
tgacaatctc
ctgcagatac
gccaagggac
tggctgcace
cetetgtegt
tggataacgc
acagcaccta

aagtctacge

acagggdgadga

Artificial Sequence

2.4G2-3G8-hKappa

tecatetaat
gagcattage
tatgtacgat
tggtacagat
ctgtcaacag
aggaggcegga
gcagococtece
tggtatgggt
catitggtag
caaggatacc
tgccacatac
tctggtcact
atcggtctte
gtgcctygcets
cectecaatey
cagcctcage
ctgcgaagte

gtgt

Artificial Segquence

2.4G2-3G8~-hKappa

ctigetgect
aagtatitag
gggtcaactt
ttcactctca
cattatgaat
teeggagged
cagaccctca
gtaggctgga
gatgatgaca
tecageaacs
tactgtgcte
gtgagcetcac
atcttoocge
aataacttet
ggtaactcce
agcacectga

acccatcagyg

ctectggaga
cetggtatet
tgcaatcetgy
ccatcagaaqy
atoccagecac
gaggecaggt
gtcetgactty
ttcgtcageo
agcgcetataa
aggtattcct
aaataaacce
tgggaggcety
catctgatga
atcccagaga
aggagagtgt
cgctgagcaa

gcectgagete

aagtgtttcc
acagaaacct
aattocatey
cctggageet
gtteggttct
taccctgaaa
ttectttetet
tLtcagggaag
tccageccty
caaaatcgec
cgeetggttt
cggeggagygy
gecagttgaaa
ggccaaagta
cacagagcag
agcagactac

geecegtcaca

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

L

5

10

-90 -

15

43

&0

120

180

240

300

360

420

480

540

600

660

720

780

8§40

900

960

1020

1044



Glu

Leu

Tyr

Ser

65

Glu

Thr

Gly

Pro

Arg

145

Gly

Asn

Asn

Thr

Gln G

225

Ser

Glu

Phe

Gln

Ser

3035

Glu

Ser

Ala

Asp

50

Gly

Gly

Ser

130

Thr

Leu

Pro

Gln

Tyr

210

Arg

Gln

Tyr

Ser

250

Thr

Lys

Val

Trp

35

Gly

Ser

Phe

Gly

Gly

115

Gln

Ser

Glu

Val
195
Tyr

Thr

Thr

Gly

Tyr

His

Ser
20
Tyr

Ser

Ser

100

Gln

Thr

Gly

Trp

Leu

180

Phe

Cvys

Leu

Val

Lys
260

Arg

Asn

Ser

Lys

Ile

Leu

Thr

Thr

Leu

85

Gly

Leu

Mat

Leu

165

Lys

Ala

Val

Ala

245

Ser

Giu

Ser

Leu

Val
325

Asn

Gln

Leu

Asp

70

Ty

Thr

Thr

Ser

Gly

150

Ala

Ser

Lys

Gin

Thr

230

Ala

Gly

Ala

Gln

Sar

310

Tyr

Cys

Lys

Gln

55

Phe

Tvr

Lys

Leu

Leu

135

Val

His

Aryg

Ile

Lle

215

Val

Pro

Thr

Glu
295

Ser

Ala

Lys

Pro

40

Sexr

Thr

Cys

Leu

Lys

120

Gly

Ile

Leu

Ala

200

Asn

Ser

Sex

Ala

Val

280

Ser

Thr

Cys

Ala

25

Gly

Gly

Leu

Gin

Glu

105

Glu

Cys

Trp

Trp

Thr

185

Sar

Pro

Ser

Val

Ser

265

Gln

Val

Leu T

Glu

Ser

Lvs

Ile

Thr

Gin

20

Ile

Ser

Ser

Ile

Trp

170

Ile

Val

Ala

Leuy

Phe

250

Val

Trp

Thr

Val
330

-9] -

Glu

Ala

Pro

Ile

75

His

Lys

Gly

Phe

Arg

155

Asp

Ser

Val

Lys

Glu

Leu

315

Thr

Ser

Asn

Ser

60

Arg

Tyr

Gly

Pro

Sar

140

Gin

Asp

Lys

Phe
220

Gly

Phe F

Cvs

Val

Gln

300

Ser

His

Ile

Lys

45

Arg

Ser

Glu

Gly

Gily

125

Pro

Asp

Asp

Ala
208

Leu

Asp

285

Asp

Lys

Gln

Ser
30
Lau

Phe

Leu

Gly

110

Iie

Phe

Ser

Lys

Thr

150

Asp

Tyx

Gly

Pro

Leu

270

Asn

Ser

Ala

Gly

Lys

Leu

Ser

Glu

Len

Ser

Gly

Arg

175

Ser

Thr

Trp

Gly

Ser

255

Asn

Ala

Lvs

Asp

Leu
335

Tyr

Met

Gly

Pro

80

kla

Gly

GLn

Leu

Lys

160

Tyr

Ser

Ala

Asn

Leu

Asp

Ty

320

Ser



Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu Cys

<210
<211>
<212>
<213>

249
DNA
<220>
<223>

<4Q0> 249
gacactgtge

atetectgea
caacagaaac
gggatceccag
cotgtyggagy
acglbtecggag
gtggagctag
tgtgcageoet
acgacggghc
gactcegtga
caaatggaca
ggaataccta
ctgggagget
cectectoca
ttocccgaac
ttecoceggetg
tccageaget
aaggtggaca
ccageacctyg
accetcatga
gaccctgagy
aageegeggd
caccaggact

gececcateg

1734

368~

340

2,462-h&1

tgacccaato
aggccagoca
caggacagcc
ccaggtttag
aggaggatac
gggggaccaa
tggagtotgy

caggattcac

tggagtgggt

agggccgatt
gtctgaggte
caggtgttat
geggcggagy
agagcacctc
cggtgacggt
tcetacagte
tgggcaccea
agagagttga
aactcctggyg
tctocecggac
tcaagttcaa
aggagceagta
ggctgaatyyg

agaaaaccat

Artificial Segquence

tccagettet
aagtgttgat
acccaaactc
tyccagtgyy
tgeaacctat
gctggaaata
gggaggctta
tttcagtgac
cgecatccatt
tactatttce
tgaggacacy
ggatgectgy
gagcegectoo
tggggygcacs
gtcgtgyaac
ctcaggactc
gacctacate
geceeaaatet
gggaccgtea
ccoctgagoto
ctggtacgty
caacagcacyg
caaggagtac

cteccaaagce

345

ttggetgtgt
tttgatggtg
ctcatctata
tectgggacag
tactgtcage
aaagygaggey
gltgcageety
tattacatgg
agttatgatyg
agagataatyg
gccactitatt
ggtcaaégag
éccaagggcc
geggeectgy
tcaggogece
tactecectcea
Lgcaacgtyga
tgtgacaaaa
gtcttectet
acatgogtgyg
gacgyeytyy
taccgtgtayg
aagtgcaagyg

aaagggcage

-92 .

ctctagggca
atagttttat
ctacatccaa
acttcaccct
aaagtaatga
gatccggagg
gaaggteect
cctgggtoeg
gtggtgacac
caaaaageadg
actgtgcaac
tticagteac
catcggtett
gctgeotggt
tgaccagegy
gecagegtagt
atcacaageo
ctcacacatyg
tccecccaaa
tggtggacgt
aggtgcataa
tcagogtect
tcteccaacaa

ccogagaace

gagggecace
gaactggtac
tctagaatet
caacatccat
ggatccgtac
cggaggegay
gaaactcteg
gecaggcetccea
tcactatcga
cctatacctyg
agagactacg

tgtetoctcea

ccccctggca_

caaggactac
cgtgecacacce
gaccgigoee
cageaacacce
cccacegtge
acccaaggac
gagccacgaa
tgcroaagaca
caccgtecty
ageectecca

acaggtgtac

60

120

180

240

300

360

420

480 -

540

600

660

720

780

840

1020

1080

11490

1200

1260

1320

1380

1440



accctgecce
aaaggettct
aactacaaga
ctcaccatay

gaggctctge

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

<220>
<2Z23>

<400>

250
578
PRT

catccoggga
atcocagega
ceacgectoo
acaagagcag

acaaccacta

tgagctgacc
catcgeecgtyg
cgtgetggac
gtggeagcayg

cacgeagaag

Artificial Sequence

3G8-

250

Asp Thr Val

1

Gln

Gly

Lys

Arg

65

Glu

Gly

Gly

Giy

145

Thr

Asn

Bry

Asp

Leu

50

Phe

Val

Asp

Gly

Leu

130

Phe

Thr

His

Ala

Ala

Ser

35

Leu

Ser

Glu

Pro T

Ser

115

Val

Thr

Gly

Tyy

Lys
185

2.4G2-hGL

Leu Thr

Thx
20

Ile

Phe

Tle

Glu Glu

85

Gly Gly

Gln

Pro

Phe Ser

Sar

Asn

Thr

Gly

TG

Asp

Phe

Gly

Gly

Asp

Sar Pro

Lys

Trp Tvr

40

Thr
ls!

Ser

Sar

Thr

Gly

Glu
120

Gly

Arg Ser

135

Tyr

150

Glu
165

Ar
180

Asp

Ser Ser

Leu

1 Ala
Val Lys

Leu
200

Tyr

aagaaccagyg
gagtgggaga
Lcecgacgget
gggaacgtct

agccteteee

tecagectgac
gcaatgggca
ccttetteect
tectecatgete

tgtctecegag

ctgectggte
geceggagaac
ctacagcaaqg
cgtgatgeat

taaa

Ala

Gln

Asn

Thr

Thr

Gly

105

Val

Leu

Met

Ser

Gly

185

Gln

Ser

10

Ser

Gln

Len

Asp

Tyr

S0

Thr

Glu

Lys

Ala

-

Iie
170

Arg

Met

-03-

Leu

Gin

Lys

Glu

Phe

75

Lys

Leu

Leu

Trp

155

Ser

Phe

Asp

Ser

Pro

Ser

&0

Thr

Val

Ser

140

Val

Tvyr

Thr

Ser

Val

Gly
45
Gly

Leu

Glu
125
Cys

Arg

Asp

=
i
n

Leu
205

Ser

Asp

30

Gln

Ile

Asn

Gln

Ile

1190

Ser

Ala

Gln

Gly

Ser

190

Arg

Leu

15

Phe

Pro

Pro

Ile

Ser

95

Lys

Gly

Ala

Ala

Gly

175

Arg

Ser

Gly

Asp

Pro

Ala

Eis

g0

Asn

Gly

Gly

Ser

Pro

160

Asp

Asp

Glu

1500

1360

1620

1680

1734



Asp
Gly
225

Leu

Phe

Trp

Leu

305

Ser

Pro

Lys

FPro

Sexr

385

Asp

Asn

Val

Glu

Lys

465

Thr

Thr

Glu

Thr
210

Val

Gly

Asn

290

Gln

Ser

Ser

Thr

Ser

370

Arg

Ala

Val

Tyr

450

Thr

Leu

Cys

Ser

Ala

Met

Gly

Cys

275

Ser

Ser

Ser

Asn

His

355

Val

Thr

Glu

Lys

Ser

435

Lys

Ile

Pro

Leu

Lsn
515

Thr

Asp

Cys

Ala

260

Leu

Ser

Leu

Thr

340

Thr

Phe

Pro

Val

Thr

420

Val

Cys

Ser

Pro

Val

500

Gly

Tyr

Ala

Gly

245

Pro

Val

Gly

Gly

325

Lys

Cys

Leu

Glu

Lys
4053

ey

Lys

Lys

Ser

485

Lys

Gln

Tyr

Trp

230

Gly

Ser

Lys

Lau

310

Thr

Val

Pro

Phe

Val

390

Phe

3
=3
[

Val

Ala

470

Gly

Pro

Cys

215

Gly

Gly

Ser

Asp

285

Tvr

Gln

Asp

Fro

Pro

375

Thr

Asn

Arg

Val

Ser

455

Lys

Asp

Phe

Glu

Ala

Gln

Ser

Lys

TyE

280

Ser

Ser

Lys

Cys

360

Pro

Cys

Trp

Leu

440

Asn

Gly

Glu

Tyx

Asn
520

Thr

Gly

Ala

Ser

265

Phe

Gly

Lau

Tyr

Arg

345

Pro

Lys

Val

Glu
425

His

Lys

Gln

Pro
505

Asn

Glu

Val

Ser

250

Thr

Val

Sexr

Ile

330

Val

Ala

Pro

Val

Gln

Ala

Pro

Thr

490

Ser

Tyz

-94 .

Thr

Sar

235

Thr

Ser

Gilu

Cys

Glu

Pro

Lys

Val
395

1 Asp

Tyr

Asp

Leu

Arg

475

Lys

Asp

Lys

Thr

220

Val

Lys

Gly

Pro

Thr

300

Val

Asn

Pro

Glu

Asp

380

Asp

Gly

Asn

Trp

Preo

460

Asn

Ile

Thr

Gly

Thr

Val

285

Phe

Val

Val

Lys

Lau

363

Thr

Val

Val

Ser

Leu

445

ala

Pro

Gin

Ala

Thr
525

Tle

Val

Pro

Thr

276

Thr

Thr

Asn

Ser

350

Leu

Leu

Ser

Glu

Thr

430

Asn

Pro

Gln

Val

Val

510

Pro

Pro

Ser

Ser

255

Ala

Val

Val

His

335

Cys

Gly

Met

His

Val

415

Tyr

Gly

Val
Ser
495

Glu

Pro

Thrx

Ser

2490

Val

Ala

Ser

Val

Pro
320

Gly

Ile

Glu

4C0

Arg

Lys

Glu

Tyr

480

Leu

Trp

Val



Leu Asp
530

Lys Ser
545

Glu Ala

Gly Lys

<210>
<Z1l1l>
<212%
<213>

251%
720
DHA

<220>
<223>

<400> 251
gatgttgtga

atctcctgea
tttcagcaga
tcitggggtec
agcagggtgy
ctecacgtteg
gaagtgaage
tettgtgaag
ccagagaagd
tactatgctg
gtctrtacctge
ctgggecttg
<210>
<211>

<212>
<213>

252
240
PRT

<220>

<Z223>

<400> 252

Ser Asp Gly Ser

Arg Trp GlIn Gln

535

550

Leu His Asn His

565

CD79VL~CD3ZBVH

tgactcagtc
agtcaagtca
ggocaggeca
cagacagatt
aggectgagga
gcgygagggac
ttgaggagte
cctctggatt
ggettgagty
agtectgtgat
aaatgaacag

actactgggy

CD79VL-CD32BVH

Artificial Sequence

tccactetee
gagcectcectta
atctocaaac
cagcggcagt
tgttggggtt
caagcttgaqg
Lggaggagygce
cacttttagt
ggttgctgaa
agggaggttc
cttaagagcet

ccaaggeacs

Artificial Seguence

Phe Phe Leu Tyr

Gly Asn Val Phe

Tyr Thr Gin Lys

Sexr
Ser
555

Ser
570

ctgececgtca
gatagtgatg
cgoectaattt
gggtcaggca
tattactget
atcaaaggag
ttggtgcaac
gacgeotgga
attagaaaca
accatctcaa
gaagacacty

actcltcacag

Lys Leu Thr Val Asp

540

Cys Segr Val Met His

560

Leu Ser Leu Ser Pro

cccttggaca
gaaagacata
atctggtgtc
ctgatttcac
ggcaaggtac
gcggatcegy
ctggaggatce
tggactgggt
aagctaaaaa
gagatgatic
geatttatta

tctecteget

575

geoggecteo
tttgaattgg
taaactggac
actgaaaatc
acattttooyg
aggcggagge
catgasactc
ccgtecagtet
tcatgcaaca
caaaagtagt
ctygtggggot

gggaggelyce

Agp Val Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Gly

1

5

10

15

Glh Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser

20

25

_95 -

30

60

180

240

300

360

420

480

540

600

E60

720



Zsp

Asp

65

Sexr

Thr

Gly

Gly

Asn

Ser

Arg

Tyr
225

Gly

Asn
50

His

Gly

Gly

136

Gly

Gly

His

Arg

Ala
210

Lys

35

Arg

Phe

Val

Phe

Gly
115

Leu

Phe

-

Lys

Ala

Asp

L85

Glu

Gly

Thr

Leu

Ser Gly

Ala
g5
Pro Leu
100

Ser Gly

Val Gln

Thr

Gly Leu

165

Thr
180

Tyx
Asp Ala
Asp Thr

Gln Gly

Phe Se

Leu

Tyxr

Ser

70

Glu

Thr

Tyx

Lys

Ala

Thr
230

Asn
Leu
55 .

Gly

Phe

Gly

Gly

135

Trp

Ala

Asn

Vail 7T

215

Leu

Trp

40

Val

Sex

Val

Gly

Gly

120

Gly

Ala

Val

Glu

Ser
200

Val 7

Phe

Ser

Gly
105

Glu

Ser

sSer
i85

Leu

Tvr

Gln

Lys

Thr

Val

90

Gly

Val

Leu

Met

Glu

170

Val

Tvr

Cys

Val

Gln

Leu

Asp

75

Thr

Gln

Arg

Asp

T RE
Fap e

T

Lie

Leu

Gly

Ser
235

Arg

Asp

60

Phe

Tyr

Lys

Leu

Leu
140

Gly

Gln

Ala

220

Ser

Pro

45

Ser

Thr

Cys

Leu

Val

125

Ser

Val

Asn

Arg

Meat

205

Leu

Leu

Gly

Gly

Trp

Glu

110

Glu

Cys

Arg

Lys

Phe

190

Asn

Gly

Gly

Gln

Val

Lys

Ser

Ala

Gln

ila I

175

Thr

Ser

Leu

Cly

sSer

Pro

Ile

80

Gly

Lys

Gly

Ala

Ala

160

Ile

Leu

Asp

Cys
240

<Z210>
<211>
<212>
<Z213>

253
696
DNA

<220>
<223>

<400> 253
gacatccaga

atcactigte
ggcaagygece
aggttcagtyg
gaagatttty

gggaccaagy

tgacccagte
gggcaagtca
ctagacgeet
gcagtgagtc
caacchtatta

tggaaataaa

Artificial Sequence

CD32BVL-CDT79VE-L

tcecatectee
ggaaatitagt
gatctacgce
tgggaccgag
ctgtctacaa

aggaggcegga

ttatetgeet
ggttacttaa
geatecactt
ttcaccctea

tattttagtt

tceggaggeg

- 96 -

ctotgggaga
getggetgea
tagattctag
ccatcageaqg

atccgctcac

gaggceaggt

tagagtcacc
gcagaaacca
tgtcccatco
cectteagect

gttecagagyy

teagetggtg

60

120

180



cagtectggag
ggttacacct
gagtyggatcg
gacagagtca
ctgagatctg

gggaccacgy

ctgaggtgaa
Ltaccageta
gaatgatiga
ccatgaccac
acgacacggc

tecacegtete

gaagcotgge
ctggatgaac
teettcagac
agacacatee
cgtgtattac

ctcactggga

gectcagtga
tgggtgcgac
agtgaaactc
acgagcacag
tgtgcgagay

ggetge

aggtetecty
aggeeceetgy
actacaatca
cetacatgga

ctatgggcta

caaggcttet
acaagggctt
aatgticaag
gctgaggage

ctygggggcaa

<210>
<211>
<ZL2>
<213>

<Z220>
<223>

<400>

Asp
1
Asp

Leu

Thr

Gly

Thr
145

Gln

Thr

Ile

Arg

Ser

Ala

50

Glu

Asp

Phe

Gly

Gly

130

Sexr

1 Trp T

Met

Ala

254
232
PRT

rtificial Seguence

CD32BVL-CDT79VH-1

254

Gin

Val

Trp

Ala

Ser

FPhe

Gly

Gly

115

Ala

Tyr

o
-
&

FPhe

Tyr

Thr

20

Leu

Ser

Gly

Ala

Gly

100

Gln

Ser

Trp

Gly

Lys

180

Met

Thr

Ile

Gln

Thr

Thr

Thr

85

Gly

Val

Metl
165

Asp

Giu

Gln

Gln

Leu

Glu

70

Tyr

Thr

Gln

Lys

Asn

150

Ile

Arg

Leu

Ser

Cys

Lys

Asp

Phe

Tyr

Lys

Leu

Val

135

Trp

Asp

Val

Arg

Pro

Arg

Pro

40

Ser

Thr

Cys

Val

Val

120

Ser

Val

Pro

Thx

Ser

Ser

Ala
25

Gly

Gly

Leu

LeN

Glu

105

Gln

Cys

ATg

Ser

Met

185

Leu

Ser

10

Ser

Lys

Val

Thr

Gln

a0

Ile

Sar

Lys

Gln

Asp

170

Thr

Arg

-97 -

Leu

Gln

Ala

Pro

Ile

75

Tyr

Lys

Ala
155
Ser

Thr

Ser

Ser
Glu
Pro
Sar
60

Ser
Phe
Gly
Ala
Sar
140
Pro
Glu

Asp

Asp

Ile

Arg
45

Arg

|74
o
]

Ser

Thr

Thr

Asp

Ser

Ser

30

Arg

Phe

Leu

Tyr

Gly

110

Val

Ser
150

Thr

Val
15
Gly

Leu

Ser

Sexr

Lys

Thr

Gly

Tyr

175

Thr

Ala

Gly

Tyr

Ile

Gly

Lys

Phe

Leu

160

Asn

Ser

Val

420

480

540

600

660

596



tagagtcace
gcagaaacca
tgteccatec
cetteageet
gtteggaggy
tecagetggty
caaggettct
acaagggctt
aaaglttcaaqg
getgaggageo

ctgggggcaa

Val Gly
15

Gly Tyr

Leu Ile

195 200 205
Tyr Tyr Cys Ala Arg Ala Met Gly Tyr Trp Gly Gin Gly Thr Thr Val
210 215 220

Thr Val Ser Ser Leu Gly Gly Cys
225 230
<210> 255
<211> 696
<212> DNA
<213> Artificial Sequence
<220>
<223> CD32ZBVL-CD7$VH-2
<400> 255
gacatccaga tgacccagtc tccatcctece ttatctgect ctgtgggaga
atcacttgtc gggcaagtca ggaaattagt ggttacttaa gectggetgcea
ggcaaggece cltagacgect gatotacgee gecatccactt tagattctgg
aggttcagtyg gcagtgagic tgggaccgag ttcacccteca ccatcageag
gaagattitg caacctaltta ctgtctacaa tattttagtt atccgcectcac
goggaccaagyg bggaaataaa aggaggcegga bocggaggey gaggccaggt
cagtcotggag ctgaggtgaa gaagoctgge gectdagtga aggtctectg
ggttacacct ttaccagceta ctggatgaac tgggtgegac aggecechtgy
gagtggatcyg gaatgattga tccttcagac sgtgaaactc actacaabtca
gacagagtca ccatgaccac agacacatcc acgagcacay cctacatgga
ctgagatetyg acgacacgge cgtgtattac tgtgcgagag ctatgggceta
gagaccacygg teaccgtetce ctcactggga ggetge
<210> 256
<211l>» 232
<212> PRT
<213>» Artificial Seguence
<220>
<223> CD3IZBVL-CDT7OVE-Z
<400> 256
Asp Ile Gin Met Thr Gln Ser FPro Ser Ser Leu Sexr Ala Ser
1 5 10
Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gin Glu Ile Serx

20 23 30
Leu Ser Trp Leu Gin Gln Lys Pro Gly Lys Ala Pro Arg Arg

35 40 45

_98 -

60

120

180

240

300

360

420

480

540

60C

660

696



Ser

65

Glu

Thr

Gly

Pro

Thr

145

Glu

Gln

Thy

Tyx

Thr
225

Glu

Asp

Phe

Gly

Gly

130

Ser

Tre

Lys

Ala

Tyr

210

Val

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

<Z220>
<223>

<400>

Ala

Ser

Phe

Gly

Gly

115

Ala

Phe

Tyr
195

Cys

Ser

257
720
DNA

Ser Thr

Gly Thr

Ala Thr

85

Gly
100

Gly
Gln Val
Ser Val
Trp Met

Met
165

Gly

Lys
180

Asp
Met Glu

Ala

Ser

Leau

70

Tyr

Thr

Gln

Asn

150

Ile

Arg

Len

Ala

Gly
239

Asp
55
Phe

Tvr

Leu

Val

135

Trp

Asp

Val

Arg

Mel
218

Gly

Artificial Segquence

Ser

Thr

Cys

Val

Val

120

Ser

Val

Fro

Thr

Ser

200

Gly

Cys

Arg

Gly Val Pro

Thr

o
ile

75

Leu

Gln
90

Leu Tyr

Glu
105

Ile Lys

Gln Ser Gly

Cyvs Lys Ala

Gln Ala

155
ser

Ser Asp

170
Thr

Met Thr

185

Leu Ser

Tyxr Gly

hHEBCRCVL. R45N-h8BSVH-LGGC

257

gatgtigtga
atctectgea
tttcagcaga
tetgggatee
agcagggtygyg
ctcacgitcy
gaagtgaagce

tettgtgaag

tgactcagtc
agtcaagtca
ggccaggooa
cagacagatt
aggctgagga
geggagggac
ttgaggagtce

cetetggatt

teccactetee
gagcctetta
atctccaaac
cageggeagt
tgttggggtt
caagcitgag
tggaggagge

cacttttagt

ctgceegtea
gatagtgatg
cgectaattt
gggtcaggca
tattactget
atcaaaggag
ttggtgcaac

gacgectgga

-99 .

Ser

&0

Ser

Phe

Gly

Ala

Ser

140

Pro

Glu

Asp

Asp

Gln
220

Arg

Ser

Ser

Gly

Glu

125

Gly

Gly

Thr

Thr

Asp

205

Gly

Phe

Leu

Tyr

Gly

110

Val

Tyr

Gln

His

Ser
190

Thr

Thr

Ser

Gln

Pro

95

Ser

Lys

Thr

Gly

Tyr

175

Thr

Thr

Leu

Gly

Lys

Phe

Leu

160

Asn

Ser

Val

Val

cecettggaca
gaaagacata
atctggtgte
ctgatttcac
ggcaaggtac
geggateogy
ctaggaggatc

tggactgggt

gcoeggectec
tittgaattgg
taaactggac
actgaaaatc
acattttecy
aggeggagyge
catgaaactc

ccgtcagtet

60

120

180

240

300

420

480



ccagagaagg
tactatgetyg

tctacctge
ctgggcottyg
<210>
<211>

<Z21Z2>
<213>

258
240
PRT

<220>
<Z2Z3>
<400> 258

Asp Val Val

hHEBCRCVI.

ggcttgagty
agtectgtgat
aaatgaacag

actactoggg

ggttgctgaa
agggaggttc
cttaagagct

cCaagdcacc

Artificial Seguence

attagaaaca
accatctcaa
gaagacactg

actctcacag

RASN-h8B5VH-LGGC

aagctaazaa
gagatgattc
geatttatta

tctecteget

tcatgecaaca
caaaagtagt
ctgtgggget

gggaggctge

1

Gln

Asp

Pro

Asp

65

Ser

Thr

Gly

Gly

Ser

145

Pro

Asn

Pro

Gly

Asn

30

Arg

Arg

His

Gly

Gly

130

Gly

Gly

His

Arg

Ala
210

Bla

Lys

35

Arg

Phe

Val

Phe

Gly

115

Leu

Phe

Lys

Ala

195

Metl
Ser
20

Thr

Sexr

Pro

100

Ser

Val

Thr

Gly

Thr

180

Asp

Asp

Thr

Tle

Tyr

Gly

Ala

85

Leu

Gly

Gln

Phe

Leu

165

Tyr

Thr

Gln

Ser

Leu

Tyr

Ser

70

Thr

Gly

Pro

Ser

130

Glu

Tyr

Lys

Ala

Ser

Cys

Asn

Leu

55

Asp

Phe

Gly

Gly

135

Asp

Trp

Ala

Asn

Val
215

Pro

Trp I

Val

Ser

Val

Ala

Val

Glu

Ser

200

Tyr

Leu

Ser

25

Sar

Gly

Gly

Gly

105

Glu

Ser

Trp

Ala

Ser

185

Leu

Tyx

Ser

10

Ser

Gin

Lys

Thr

Val

90

Gly

Val

Leu

Met

Glu

170

Val

Tyr I

Cys

- 100 -

Leu

Gln

Gln

Leu

Asp

75

Tyr

Thr

Gln

Arg

Asp

155

Iie

Ile

Gly

Pro

Ser

Arg

Asp

&0

Fhe

Lys

Ley

Leu

140

Trp

Arg

Gly

Gln

Ala
220

Val

Leu

Thr

Cys

Leu

Val

125

Ser

Val

Asn

Arg

Met

205

Leu

Thr

Leu

30

Gly

Gly

Leu

Glu

1ic

Glu

Cys

Arg

Lys

Phe

130

Asn

Gly

Leu

15

Asp

Gln

Val

Lys

Gln

95

Ile

Ser

Ala

Gin

Ala

175

Thr

Ser

Gly

Ser

Ser

Fro

Ile

80

Gly

Lys

Gly

Ala

Ala

160

Lys

Ile

Leu

Asp

540

600

660

720



Tyr Trp Gly Gin Gly Thr Leu Val Thr Val Ser Ser Leu Gly Gly Cys
230

225

<210>
<211>
<Z212>
<213>

259
696
DNA

<220>
<223>

<400> 258
gacatccaga

atcacttgte
ggoaaggeoe
aggttcagtyg
gaagattttg
gggaccaaqgd
cagtcetagag
ggttacacct
gagtggateyg
gacagagtca
ctgagatetg
gggaccacygy

L210>
<Z211>
<212>
<213>

260
232
PRT

<220
<2Z23>
<400>

260

Asp Ile
1

Asp Arg

Ser

Leu

Ala
50

Tvyr

Ser Glu

Gln

Val

Ser

tgacceagte
guygcaagtca
ctagacgeect
gcagtgagtc
caacctatta
tggaaataaa
ctgaggtgaa
Ltaccageta
gaatgattga
ccatgaccac
acgacacgge

tcaccgtete

Met

Thr
20

Ser Thr

Gly Thr

Gln

Thr

Leu

Glu

artificial Sequence

HE8BEVIL~hHBCRCVH M48T-LGGC

tcecatecteoe
ggaaattagt
gatetacgee
tgggaccgay
ctgtctacaa
aggaggegga
gaagectgge
ctggatgaac
tecticagac
agacacatcc
cgtgrattac

ctecactggga

Artificial Seguence

HBR5VL~HBCRCVE M4BI-LGGC

Ser Pro

Cys Arg

Pro
40

Lvs

Asp Ser

55

Phe T

Ser

Ala

Gly

Gly

235

ttatctgeet
ggttacttaa
gcatccactt
Ltcaccctca
tattttagtt
toeggaggeyg
gecctecagtga
tgggtgcgac
agtgaaactc
acgagcacag
tgtgogagay

ggctgoe

Ser Leu

10

Ser Gln

25
Lys
Val

Pro

Ile

ctgtgggaga
gectggetgca
tagattctgg
ccatcagcay
atccgeteac
gaggecagyt
agagtetecctg
aggccecctygd
actacaatca
cctacatgga

ctatgggecta

Ser Ala

30

Pro Arg

45

Ser
&0

Arg

Ser Ser 1

Ser

Ser

Arg

FPhe

240

tagagtcacc
gcagaaacca
tgtccecatee
ccttecageet
gtteggaggyg
Lcagctggty
caaggcttet
acaagggett
aatgticaag
gctgaggage

ctgggggcaa

Val
15

Gly
Gly Tyr
Leu
Ser

Gly

Gln Pro

60

120

180

240

300

360

420

480

540

600

660

696



65

Thr

Gly

Pro

Thr

145

Glu

Gln

Thr

Tvyr

Thr
225

Asp

Phe

Gly

Gly

130

Ser

Trp

Met

Ala

Tyr

210

Val

<210>
<21i>
<212>
<213>

<220>
<Z223>

<400>
cgagcetaget ctagatgaga tcacagttct ctcectac

<210>
<211>
<212>

213>

<220
<223>

<400>
tttgaattct agcagcctcee cagtgaggag acggtgacceg tggtc

<210>
<211>
<Z212>
<213>

<220>

Phe

Gly

Gly

115

Ala

Tyr

Ile

Phe

Tyr

195

Cys

Ser

261
36
DNA

Ala

Gly

100

Gln

Ser

Trp

Gly

Lys

180

Met

Ala

Ser

Thr

85

Gly

Val

Val

Met

Met

165

Asp

Glu

Leu

70

Tyr

Thr

Gln

Lys

Asn

150

Ile

Arg

Leu

Ala

Gly
230

Lgh32lF Primer

261

262
45
DNA

Lgh386R Primer

262

263
39
DMA

Tyr

Lys

Leu

Val

135

Trp

Asp

Val

Arg

Met

215

Gly

Artificial Sequence

Artificial Sequence

Artificial Sequance

Val

120

Ser

Val

Fro

Thr

Ser

200

Gly

Cys

Leu

Glu

105

Gln

Cys

Arg

Ser

Met

185

Leu

Tyr

- 102 -

Gln

80

Ile

Ser

Lys

Gln

Asp

170

Thr

Arg

Trp

75

Ty

Lys

Gly

Ala

Ala

155

Ser

Thr

Ser

Gly

Phe

Gly

Ala

Ser

140

Fro

Glu

Asp

Asp

Gin
220

Ser

Gly

Glu

125

Gly

Gly

Thr

Thr

Asp

205

Gly

Tyr

Gly

110

Val

Tyr

Gln

His

Ser

140

Thr

Thr

Pro

95

Ser

Lys

Thr

Gly

Tyr

175

Thr

Ala

80

Leu

Phe

Leu

160

Asn

Ser

Val

Val

36



<223

<400>

Lgh784F Primer

263

ggcggatceg gaggcgyagyg ccaggtitcag ctggigeay

<210>
<Z211>
<212
<z213>

<220>
<223>

<400>

264

38

DN&

Artificial Sedquence

Lgh785R Primer

264

cctecggate cgactecttt gatctcaage ttggtooe

<210>
<2il>
<212>
<213>

<220>
<223>

<400>

265

42

DA

Artificial Seguence

Lgh786R Primer

265

tttgaattct agcagcectoo caggetggag acggtcacca g9

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

<220>
<223>

<400>

266

44

DNA

Artificial Sequence

LghT87F Primer

266

ggaggcggat coggaggcgy aggcgaagty cagettgtgg agte

<210>
<Z211l>
<212>
<213>

<220>
<223

<4£00>

267

8

PRT

Artificial Segusnce

Linker

267

Leu Gly Gly Cys Gly Gly Gly Sex

1

<210>
<Z2Lix
<212>
<213>

<220>
<223>

<400>

5
268
4
PRT
Artificial Sequence

Linker

268

- 103 -

39

38

42

44



Leu Glu Tle Lys

1

<2L0>
<zil>
<21l2>
<213>

<220>
<223>

<400>

269
4
PRT

Artificial Sedquence

Linker

269

Thr Val Ser Ser

1

<210>
<211>
<2L2»
<213>

<220>
<223>

<400>

270
343
FRT

Artificial Seguence

H8B5VL-hBCRCVH MA48T,

270

Asp Ile Gln

i

Asp

Leu

Tyx

Serx

65

Glu

Thr

Thr
145

Glu

Arg

Ser

Ala

50

Glu

Asp F

Trp T

Val

Trp 1

35

Ala

Gly
115

Ala

Met
Thr

20

Ser

iy

100

Ser

Trp

Gly

Gln

Thr

Thr

Val

Val

Met

Met
165

GIln

Thr

Gln

Glu
70

Tyr T

Gln

Lys

Asn
150

Ser

Cvs

Lys

Asp

55

Phe

Lys

Leu

Asp

ME2K_LGGCG3S _hKappa

Pro

Arg

Pro

40

Ser

Thr

Cys

Val

Val

120

Sexr

Val

Pro

Ser
Ala
25

Gly

Leu

Glu

105

Gln

Cys

Arg

Ser A

Ser
i0

Ser

Lys

Gln
30
Ile

Ser

Lys

Gln

Ala

Pro

Lys

Gly

Ala

v Ala

155

Ser

Ser

Glu

Pro

Ser

60

Ser

Phe

Gly

Ala

Ser

140

Pro

Glu

Ala

Arg

Arg

Ser

Ser

Gly G

Glu
125

Ser

Ser

30

Arg

Phe

Leu

Val

Tyr

Gln

His

Val
15

Gly
Leu

Ser

Gln

ser

Lys

Thr

Gly

Tyr
175

Gly

Tyr

Ile

Gly

Pro

8G

Leu

Gly

Lys

Phe

Leu

160

Asn



Gln Phe

Thr aAla

195

Tyr
210

Cys

Val Ser

Ala Pro Ser

Gly Thr Ala

Ala Val

275

Lvs

Gln Glu

290
Ser Thz
305

Ser

Tyvr Ala Cys

Ser Phe Asn

<210>
<Z1l>
<2l2>
<Z213>

271
1632
DNA

<220>

<223> HBBS

<400> 271
gacatccaga

atcactigte
ggcaaggece
aggttcagtyg
gaagatittyg
gggaccaagd
cagtetggag
ggttacacct

gagtyggatcy

Lys

180

Met

Ala

Ser

Val

Ser

260

Gln

Asp

Glu

Arg

Leu

Phe

245

Val

Trp

Arg

Leu

Ala

Gly

230

Ile

Val

Lys

Val

Arg

Met

215

Gly

Phe

Cys

Val

Thr

Ser

200

Gly

Cys

Fro

Leu

Asp

Met
185

Leu

Tyt

Pro

Leu
265

Asn

Thr

Arg

Trp

Gly

Ser

250

Asn

Ala

Thxr

Ser

Gly

Gly

235

Asn

Lau

Asp

Asp

Gln

220

Ser

Glu

Phe

Glin

Asp

205

Gly

Arg

Gln

Tyr

Ser

Ser

120

Thr

Thr

Thr

Leu

Pro
270

Thr

Ala

Thr

Lys
255

Arg

Asn

Val

Val

Ala

240

Ser

Glu

Ser

Ser

Val Thr

Leu Thr

Glu

Leu

280

Gln
295

Asp

Ser

310

Glu Val

325

Arg
340

Gly

V1-hBCRCVH

tgacccagte
gggcaagtca
ctagacgect
gcagtgagtc
caacctatta
tggaaataaa
ctgaggtgaa
ttaccagcecta

gaatgattga

Thr

Glu

His

Cys

rtificial Seqguence

Ser

isp

Tyr
315
Leu Ser
330

285

Ser Thr

3c0

Lys

Pro

M4BT, ME2K LGGCG3S hKappa

tceatectoc
ggaaattagt
gatctacgec
tgggaccgay
ctgtctacaa
aggadggoegyga
gaagcecotgge
ctggatgaac

tecttcagac

ttatetgeet
ggttacttaa
gecatccactt
ttcacecctea
tattttagtt
tecggaggey
gecctcagtga
tgggtgcgac

agtgaaactc

- 105 -

ctgtgggaga
gctggetgea
tagattetog
ccatcageag
atcecgeteac
gaggccaggt
aggtetectyg
aggcocectgy

actacaatca

Gly

Tyx

His

Val

Ser Leu

Val
320

Lys

Thr
333

Lys=

tagagtcacce
gcagaaacca
tgtcccatee
ccitcagect
gtteggaggy
tcagetggtyg
caaggettot
acaagggett

aaagttcaag

60

120

180

300

360

420

480

540



gacagagtca
ctgagatctyg
gggaccacgg
gcaccatcgg
gttgtgtgcce
aacgcocotoo
acctacagec
tacgectgeg
ggagagtgtt
<210>
<211i>

<212>
<213>

272
574
PRT

<220>
223>
<400> 272
Asp
1

Gln Pro

Asp Gly

35

Asn
50

Fro

Asp
65

Arg

Ser Arg

His

Gily Gly

Gly Gly

130

Ser
145

Gly

Pro

Vel Val

Ala

Lys

Arg

Phe

Val

Phe

Gly

115

Leu

Phe

Lys

ccatgaccac
acgacacggc
Lcaccgtete
tetteatett
tgctgaataa
aatcgggtaa
tecagcageac
aagltecaccca

ag

Met Thr

Ser Ile

20

Thr

Leu

Ser Gly

Glu Ala

85

Leu

Val

Gln

Thr

Phe

Leu
165

Gly

Gln

Ser

Leu

Ser

70

Glu

Thr

Gly

Pro

agacacatcce
cgtgtattac
ctcactggga
cacgecatet
cttctatcee
ctocccaggag
cctgacgcty

tcagggeoty

Artificial Sequence

Ser Pro

Cys Lys

Asn Trp

Leu Val

55

Gly Ser

Agp Val

Phe Gly
Gly
12¢

Gly
135

Gly
Asp Ala

Trp Val

acgagcacag
tgtgecgagag
ggetgegygey
gatgagcagt
agagaggcecea
agtgtcacag
agcaaagcag

agctegeooyg

HBCRCVL R45N-h8BSVH_LGGCGGEGS-hGL

Leu Ser Leu

10

Ser Ser Gln

25

Phe Gln

Ser Lys Leu

Gly Thr Asp

15

Val
80

Tyr

Gly Thr

Val Gln

Ser Leu Arg

Trp Met Asp

155

Glu
170

!
ft
0]

- 106 -

cctacatgga
ctatgggcta
gagggagecyg
tgaaatctygy
aagtacagtyg
agcaggacag
actacgagaa

tcacaaagag

Val

-3

Pro

Ser Leu

30

Pro
45

Arg

r Ser

Thr

Cys

Leu

Val
125

Leu

Leu Ser

140

Trp Val

Arg Asn

hr

Leun

Gly

Gly

Leu

Trp

Giu

110

Giu

Cys

Arg

Lys

gctgaggagce
ctgggggcasa
aactgtgget
aactgectet
gaaggtggat
caaggacage
acacaaagic

cttcaacadgy

Lau
15

Gly
Asp Ser
Gln Ser
Val

Pro

Ile
80

Gly

Ser
Ala Ala

Ala
160

Gln

Ala
175

Lys

600

660

720

780

840

900

960

1020

1032



Asn

Ser

Arqg

Val

Ala

Gly

303

Gly

Lys

Cys

Glu
385

Lys

Leu

Lvs

Lys

465

sSer

His

Arg

Ala

210

Trp

Gly

Ser

Lys

Leu

290

Leu

Thr

Val

: Phe

370

Val

Phe

Fro

Thr

Val

450

Ala

Arg

Ala
Asp
195

Glu

Gly

Ser

Asp

275

Thr

Tyx

Gln

Asp

Pro

355

Pro

Asn

Val
435
Ser

Lys

Asp

Thr

180

Asp

Asp

Gln

Ser

Lys

260

Tyx

Ser

ser

Thr

Lys

340

Cys

Cys

Trp

Gliu

420

Leu

Asn

Gly

Glu

Tyr

Ala

Thr

Gly

Ala

245

Ser

Phe

Gly

Leu

Tyr

325

Arg

Lys

Yal

Tyr

405

Glu

His

Lys

Gln

Leu
485

Tyr

Lys

Ala

Thr

230

Ser

Thr

Val

Ser

310

Tle

Val

Ala

Pro

Val

390

Val

Glin

Gln

Ala

Pro

470

Thr

Ala

Asn

Val

215

Leu

Thr

Ser

Glu

His

295

Ser

Cys

Glu

Pro

Lys

375

Val

Asp

Ty

Asp

Leu

455

Arg

Lys

Glu

Ser

200

Tyr

Val

Lys

Giy

Pro

280

Val

Asn

Pro

Glu

360

Asp

Asn
Trp
440
Pro

Glu

Asn

Sar
185
Leu

Tyr

Thr

Gly

263

val

Phe

Val

val

Lys

345

Leu

Thr

Val

Val

Ser

425

Leu

Ala

Pro

Gln

Val

Ty

Cvys

Val

Pro

250

Thr

Pro

Thr

Asn

330

Ser

Leu

Leu

Ser

Glu

410

Thr

Asn

Pro

Val
490

- 107 -

Ile

Leu

Gly

Ser

235

Ser

Ala

Val

Val

315

His

Cys

Gly

Met

His

395

Val

Tyr

Gly

Ile

Val

475

Ser

Gly

Gln

Ala I

220

Ser

Vail

Ala

Ser

Val
300

Asp

Gly

Iie

380

Giu

Arg

Lys

Glu

460

Tyr

Leu

Arg

Met

205

Leu

Phe

Lau

Trp

285

Leu

Ser

Pro

Lys

Pro

365

Sexr

Asp

5 ASD

Glu
445

Lys

Thr

Phe
190

Asn

Gly I

Giy

Pro

Gly

270

Asn

Gln

Ser

Ser

Thr

350

Arg

Pro

Ala

L Val

430

Tyzr

Thr

Leu

Cys

Thr

Ser

Gly
Leu
255

Cys

Ser

Ser

Asn

335

His

Val

Thr

Lys

415

Ser

Lys

Ile

Pro

Leu
495

Ile

Leu

Bsp

Cys

240

Ala

Leu

Gly

Ser

Leu

320

Thr

Thr

Phe

Val

400

Thr

Val

Cys

Ser

Pro

480

Val



Lys

Gln

Gly Ser

530

Gln
545

Gln

Asn His

<Z10>
<21l>
<212>
<Z213>

273
1722
DNZ&

<Z220>
<223>

<400> 272
gatgtitgtga

atctectgea
tttcagcaga
tctggggte
agcagggtgg
ctcacgtteg
gaagtgcage
tottgtgooy

caggcaagyg
tactatgcetg
ctgtacctge
ctgggecttyg
ggeggagygga
agcacctcty
gtgacggtgt
ctacagtecct
ggcacccaga

agagttgagc

Glu
515
Phe

Gly

Tyr

Tyr Pro

500

Asn Asn

Phe

Leu

Asn Val

Ser

Tyr

Tyr

Phe

Asp Ile

Ala

Val

505

Thr
520

Lys

Ser
535

Lys

Ser Cvys

550

Thr Gln

565

Lys

Ser Leu

Artificial Sequence

Thr

Leu

Ser

Ser'

Pro Pro

Thr

Val

Val

Leu
570

HBCRCVL R4SN-h8BEVH LGGCGEGS-hGL

tgactcagte tccactetee ctgoccogtca

agtcaagtca
ggccaggeca
cagacagatt
aggctgagga
geggagggac

tgtggagte
cetetggatt
ggcttgagiy
agtctgtgat
aaatgaacag
actactgggy
gecgectccac
ggggcacage
cgtggaactc
caggactcta
cctacatetg

ccaaatettyg

gagoetetta
atcteccaaac
cagcggeagt
tgttggggtt
caagcttgag.
tggaggaggc
cacttttagt
ggttgetgaa
agggaggttc
cttaagaget
ceaaggeace
caagggecca
ggcoctggge
aggcgeccty
ctocctocage
caacgtgaat

tgacaaaact

gatagtgaty
cgectaattt
gggteaggca
tattactget
atcaaaggag
ttggtgecaac
gacgectgga
attagaaaca
accatctcaa
gaagacacty
citggtgaccy
toggtetice
tgecectggtea
accagcggeg
agegtggtga
cacaagceoca

cacacatgce

- 108 -

t His

Glu

510
Val Leu
525

Asp

Agp
540

Lys

Glu Ala

Pro Gly Lys

ceceottggaca
gaaagacata
atctggtgte
ctgatticac
dgcaaggtac
geggatecgyg
ctggaggatc
tggactggyt
aagctaaaaa
gagatgacgce
cegtgtatta
tctecagect
ccectggeace
aggactactt
tgcacacett
cegtgeectce
graacaccaa

cacogtgeceo

Ser

Ser

Asn
Ser Asp
Arg Trp

His
560

Leu

gcoggeotoo
tttgaattgy
taaactggac
actgaaaatc
acattttceg
aggcggaggc
cctgagacte
cegtecagagce
tcatgcaaca
caaaaacagt
ctgtgggget
gggadggctge
ctectocaay
ceccgaaccy
cceggetgte
cagcagettyg
ggtggacaag

agcacctgaa

60

120

1890

240

200

360

420

480

5490

600

E60

720

860

1020

1680



ctectggyygy
teceggaccee
aagttcaact
gagcagtaca
ctgaatgygca
aaaaccatct
teoccgggatg
ccecagogaca
acgecteoeeyg
aagagcaggl
aaccactaca
<210>
<21i>»

<z1l2>
<213>

274
335
PRT

<Z20>
<223>
<4G0> 274
Agp Ile Gln
1

Val

Asp Arg

Leu Ser Trp

35

Ala
50

Tyr Ala

Ser Glu Ser

65

Glu FPhe

Thr Gly

Gly Gly Gly

115
Ala

Pro Gly

130

gaccgtcagt
ctgaggtcac
ggtacgtgga
acagcacgta
aggagtacaa
ccaaagocaa
agctgaccaa
togeegtgga
tgctggactce

gycageaggy

cgcagaagag

Mat Thr

Gln

cttectette
atgegtygty
cggegtggag
cegtgtggte
gtgcaaggtc
agggcagece
gaaccaggtc
gtyggagage
cgacggctoc
gaacgtcttc

cctetecectyg

Artificial Seguence

Ser Pro

Ser

CcoocCccaaaac
gtggacgtga
gtgcatastyg
agecgtectca
teccaacaaag
cgagaacoac
agectgaccet
aatgggcago
ttettectet
tecatgetecy

teteegygta

Ser Leu

10

ccaaggacac
gocacgaaga
ccaagacaaa
ccgtoectgea
cceteccage
aggtgtacac
geotggteaa
cggagaacaa
acagcaagcet
tgatgcatga

aa

H8BSVL-HBCRCVH M48I, MGZE _ (-4) LEIK hKappa

Ser Ala

Thr

20

Leu

Ser

Gly

Ala

Gly

100

Ser

Iie

Gln

Thr

Thr T

g5

Gly

Val

Val

Thr

Gin

Leu

Glu

70

Thr

Gln

Lys

Cys

Lys

Asp

Phe

Tyr

Lys

Leu

Val
135

Arg

Pro

44

Ser

Thr

Cys

Val G

Val
120

Ser

Ala
25

Gly 1

Leu

Leau

Gln

Cys

Val

Thr

Gln

96

Ser

Lys

- 109 -

Gln

Ala

Ela

Glu

Pro

Ser

60

Ser

Phe

Ala

Ser
140

Arg

Ser L

Ser

Sar
30

g Arg

Phe

Tyx
Gly
110

Val

Tyr

cctecatgate
cectgaggte
gecgegggay
ccaggactgg
ceecategay
cectgeceeca
aggcttectat
ctacaagacce
caccgtggac

ggctetygcac

Val
15

Gly

Gly Tyr

Leu

Ser

Gln

Pro I

95

Ser

Lys

Thr Phe

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1722



Gln

Thr

+i
Ll
Ead

Leu
225

Fro 3

Leu

Asn

Ser

Ela

305

Gly

Lys

Ala

Tyr

210

GlLu

Asn

Ala

Lys

290

Asp

Leu

<210>
<21ii>
<212>
<213>

<220>

Tyr

Ile

Phe

Tyr

155

Cys

Ile

Asp

Ash

Leu

275

Tyr

Ser

275
1005
DNA

Trp Met

Gly Met

1é5

Lys
180

Asp

Met Glu

Ala

Lys Arg

Glu Gln

245

Phe
260

Tyr
Gln Ser
Sexr Thr
Glu Lys

Pro
325

Ser

Asn

150

Ile

Arg

Leu

Ala

Thr

230

Leu

Pro

Gly

Tyr

His

310

Val

Trp

Bsp

Val

Arg

Matl

215

Val

Lys

Arg

Asn

Ser

295

Lys

Thr

Artificial Seguence

Val
Pro
Thr
Ser
200
Giy
Ala
Ser
Glu
Ser
280
Leu

Val

Lys

Arg

Ser

Met

185

Leu

Ty

Ala

Gly

Ala
265

Tyr

Ser

Asp
170

Thr T

Thr
250

Lys

Glu

Ser T

Ala

Phe
330

Ala
155

Ser

Ser

Gly

Ser

233

Val

Ser

Cys
315

Asn

Glu

Azp

Asp

Gln

220

Val

Gln

Arg

Gly

Thr

Asp

205

Gly

Phe

Val

Trp

Thr

285

Thr

Gly

Gln

Sexr

190G

Thr

Ile

Val

Lys

270

Glu

L2

Thr

Glu

<223>

<400> 275
gacatccaga

atcacttgte
ggcaaggece
aggttcagty
gaagattttg
gggaccaagy
cagtcotggag

gattacacct

tgacccagtce
gggcaagtca
ctagacgect
gcagtgagtc
caacctatta
tggaaataaa
ctgaggtgaa

ttaccageta

tecatcetee
ggaaattagt
gatctacgoeo
tgggaccgag
ctgtctacaa
aggaggegga
gaagcectyge

ctggatgaac

ttatctgecet
ggttacttaa
gecatcecactt
ttcaceetca
tattttagtt
teeggaggey
gcctcagtga

Lgggtgegac

-110-

HSBSVL-HBCRCVH M48I, ME2Z2K (-4} LEIXK hKappa

ctgtgggaga
getggetgea
tagattetgg
cecatcageag
atcegeteac
gaggccaggt
aggtctcety

aggoocctyyg

Leu
160

Gly

Tyr Asn

178

Thr Ser

Ala Val

Thr Val

Phe Pro

240
Cys Leu
255

Val Asp

Gln Asp
Ser

Lys

Gln
320

His

Cys
335

tagagtcace
gcagaaacca
tgtececcatece
cottcageet
gtteggagyy
tcagctggty
caaggcttect

acaagggctt

60

120

180

2490

300

360

420

4840



gagtggatcyg
gacagagtca
ctgagatectyg
gggaccacgg
ccatctgatyg
tatcccagag
caggagagtyg
acgctgagea
ggcctgaget
<210>
<2Lli>

<212>
<Z213>

276
566
PRT

<220>
<223>

<4&00> 276

Asp Val Val

1
Gln

Pro Ala

Asp Gly Lys

35

Asn
50

Pro Arg

Bsp Phe

65

Ser Val

Phe

Gly Gly Gly

115
Gly Gly
130
Ser Phe
145

Gly

Pro Gly Lys

gaatgattga
ccatgaccac
acgacacdge
tectggagat
agcagttgaa
aggccaaagt
tcacagagea
aagcagacta

cgcecegteac

Met Thzx

Ser Ile

20

Thr

Leu

Ser Gly

Ala
85
Pro Len
100

Ser Gly

Val Gln

Thr Phe

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Gly

Pro

Ser

tecttcagac
agacacatce
cgtgtattac
caagcgaact
atctggaact
acagtggaag
ggacagcaag
cgagaaacac

aaagagetic

Artificial Sequence

Ser Pro

Cye Lys

Asn Trp

40
Leu Val
55

Gly Ser

Asp Val

Phe Glvy

Gly Gly

120

Gly
138

Gly

Zsp Ala

150

Leu

Glu

Trp Val

agtgaaactc
acgagcacaq
tgtgegagay
gtggctgecac
geetoetgttg
gtggataacyg
gacagcacct
aaagtctacyg

aacaggggag

HBCRCVL R43N-h8BEVH (-4)TVSS-hGl =

Ser Leu

10

Leu

Ser Gln

25

Phe Gln

Ser Lys
Gly Thr

Val
3¢

Gly

Gly

Val Gln

Ser Leu Arg

Trp Met Asp

155

Ala Glu

- 111 -

actacaatca
cctacatgga
ctatgggcta
catcggtett
tgtgecotget
ccctecaate
acagectecag

cctgcecgaagt

agtgt

HBCRCVL R45N-hBB5VH -hGl

Fro

ser

Arg

Asp

Phe

Tyr

Lys

Leu

Leu

140

Tre

Arg

Val

Len

Pro

45

Ser

Cys

Leu

Val

125

Ser

Val

Asgn

Thr
Leu
30

Gly

Gly

Trp

Glu

116

Glu

Cys

Arg

Lys

aaagttcaag
gcﬁgaggagc
ctgggggeaa
catctteoceqg
gaataactic
gggtaactcec
cagcaccctg

cacccatcadg

Leu
15

Gly
Asp Ser
Gln Ser
Val

Pre

ile
80

Lys

Gin
95

Gly

Ile Lys

Ser Gly

Ala Ala

Gln Ala

160

Ala Lvys

540
600
660
720
780
840
900
?60

1005



Asn

Ser

Tyr
225
Gly
Gly
Val
Phe
Val
305
Val
Lys
Leu
Thr
Val
385
Val
Ser
Leu
Ala
Pro

465

Gln

His

Arg

Ala

216

Trp

Pro

Thr

Thr

Pro

250

Thr

Asn

Ser

Leu

Leu

370

Ser

Glu

Thr

Asn

Pro

450

Gln

Val

Ala

Asp

195

Glu

Gly

Ser

Ala

Val

275

Ala

Val

His

Cys

Gly

5%

Met

His

Val

Gly
435
Iie

Val

Ser

Thr

180

Asp

Asp

Gln

Val

Ala

260

Ser

Val

Pro

Lys

Asp

340

Gly

Ile

Glu

His

Arg

420

Lys

Glu

Tyr

Leu

165

Tvr

Ala

Thr

Gly

Phe

245

Trp

Leu

Ser

Pro

325

Lys

Pro

Ser

Asp

Asn

405

Val

Glu

Lys

Thr

Tvr

Lys

Ala

Thr

230

Pro

Gly

Asn

Gln

Sar

310

Ser

Thr

Ser

Arg

Pro

390

Ala

Val

VL

Thr

Leu

470

Cys

Ala

Asn

Val

215

Leu

Leu

Cys

Ser

Ser

295

Ser

Asn

Hisg

Val

Thr

375

Glu

Lys

Ser

Lys

Ile

455

Pro

Leu

Glu

Ser

200

Tyxr

Val

Ala

Leu

Gly

280

Ser

Leu

Thr

Thr

Phe

360

Pro

Val

Thr

Val

Cya

440

Ser

Pro

Val

Ser

185

Leu

Tyr

Thr

Pro

Val

265

Ala

Gly

Gly T

Lys

Cys

345

Leu

Glu

Lys

Lys

Leu

425

Lys

Lys

Ser

Lys

176

Cys

Val

Ser

230

Lys

Leu

Leu

Val

330

Pro

Phe

val

Phe

Pro

4190

Thr

Val

Ala

Arg

Gly

- 112 -

Ile

Leu

Gly

Ser

235

Ser

Asp

Thr

Tyr

Gln

315

Asp

Pro

Pro

Thr

Asn

39%

Arg

Val

Sar

Lys

Asp

475

Phe

Gly

Gln

Ala

220

Ser

Lys

Tyr

Ser

Ser

300

Thr

Lys

Cys

Pro

Cys

380

Trp

Glu

Leu

Asn

Gly

460

Glu

Arg

Met

2G5

Leu

Ala

Ser

Phe

Gly

285

Leu

Arg

Fro

Lvs

365

Tyr

Glu

Lys
445
Gln

Leu

Pro

Phe

1390

Asn

Gly

Ser

Thr

Pro

270

Val

Ser

Ile

Val

Ala

350

Pro

Val

Val

Gln

Gln

430

Ala

Pro

Thr

Ser

175

Thr

Ser

Leu

Thr

Ser

255

Glu

Ser

Cys

Glu

335

Pro

Lys

Val

Asp

Tyr

415

Asp

Leu

Arg

Lys

Asp

lle
Leu
Asp
Lys
240
Gly
Fro
Thr
Val
Asn
320
Pro

Glu

Asp

Gly
400
Asn
Trp
Pro
Glu
Asn

480

Ile



Ala Val

Thr

Pro

Thr
530

Leu

Ser Val

5458

Ser Leu

<210>
<Z21i>
<z12>
<213>

277
DNA
<220>
<223>

<400> 277
gatgttgtga

atctceccitgea
tttcagcaga
toctggggtec
agcagggtyy
ctcacgtteg
gaagtgcage
tettgtgecg
ccaggeaagyg
tactatgctyg
ctgtacctge
ctgggecttyg
ggecccatogg
ctgggctygee
geectgacca
ctcagcageg

gtgaatcaca

Glu

Pro

515

Val

Met

Ser

1698

485

Trp Glu

500

Val Leu

Asp Lys

His Glu

Ser Asn Gly Gln
505

Asp Ser Asp Gly

520

Ser Arg Trp Gln

535

Ala Leu His Asn

550

Pro Gly

565

tgactcagtce
agtcaagtca
ggccaggeoca
cagacagatt
aggctgagga
gcggagggac
ttgtggagte
cctetggatt
ggettgagtg
agtctgtgat
aaatgaacag
actactgggy
tetteccect
tggtcaagga
geggegtygea
tggtgaccgt

agceecadgcaa

Lys

Artificial Sequence

tccactetcee
gagcecetctta
atctccaaac
cagceggeagt
tgttggggtt
caagcttgag
tggaggagge
cacttitagt
ggttgctgaa
agggaggtte
cttaagaget
coaaggoaca
ggcaccetce
ctacttecece
caccticcey
geectecage

caccaaggty

490

Pro

Ser Phe

Gln Gly

His Tyr

555

HBCRCVL R45N-h8B5VH (-4}TV8S-hGl

ctgccocgtca
gatagtgatg
cgectaattt
gggtcaggcea
tattactget
atcaaaggayg
ttggtgcaac
gacgeotgga
attagaaaca
accatctcaa
gaagacacty
ctggtgaceyg
tccaagagca
gaaccgatga
gctgtectac
agcttgggea

gacaagagaqg

- 113 -

Asn Asn

Phe Leu

525

Asn
540

val

Thr Gln

cccttggaca
gaaagacata
atctggtgte
ctgatticac
ggcaaggtac
geggateogg
ctggaggatc
tggactggge
aagctaaaaa
gagatgacge
cegtgtatta
tctecagege
cetetggyggy
cggtgtegtyg
agtcctcagg
cocagaccta

ttgagcccaa

Tyr
510
Tvyr

Phe

Lys

Thr
Ser Lys
Ser

Cys

Leu
560

Ser

geocggeceteo
tttgaattgg
taaactggac
actgaagatc
acatttteceg
aggcggaggce
cectgagacte
ccgtecaggec
tcatgcaaca
caaaaacagt
ctygtgggget
ctecaccaag
cacageggece
gaactcaggc
actctactcc
catctgcaac

atcttgtgac

60

120

180

240

300

420

480

540

600

660

720

780

840

200

960

1020



aaaactcaca
ctctteceee
gtggtggtyg
gtggaggtge
gtggtcagey
aaggtcltcca
cagccoocgag
caggtcagcee
gagagcaatg
ggctecttet
gtctteteat
tcectgtete
<Z10>
<21l>

<2li>
<213>

278
10
PRT

<ZZ20>

<Z23>

<400> 278

catgcceace
caaaacccaa
acgtgageca
ataatgccaa
tcotcacegt
acaaagccct
aaccacaggt
tgacctgect
ggcagocgga
tectctacay
gctecegtgat

cgggtaaa

Linker

gtgcccagca
ggacacccte
cgaagacact
gacasaagecy
cetygcaceay

ccagcococooo
gtacaccctyg
gogtcaaaggoe
gaacaactac
caagetcace

gcatgaggot

Artificial Sequence

cctgaacteo
atgatctcee
gaggtcaagt
cgggaggage
gactggcetga
atcgagaaaa
cceoccatece
ttetateoca
aagaccacgce
giggacaaga

ctgcacaacc

Phe Asn Arg Gly Glu Cys Gly Gly Gly SBer

1 5

<210> 279

<211i> 13

<212> PRT

<213> Artificial Seguence
220>

<223> Linker

<4Q0> 279

16

tggggggacc
ggaccecotga
tcaactgygta
agtacaacag
atggcaagga
ccatctecaa
gggatgaget
gcocgacatege
ctececgtget
geaggtggea

actacacgea

Phe Asn Arg Gly Glu Cys Leu Gln Val Tyr Tyr Arg Met

1 5

<210> 280

<21il> 6

<212>» PRT

<213> Artificial Sequence
<220>

<223» Linker

<400> 280

10

-114 -

gtcagtettc
ggtcacatge
cgtggacgge
cacgtacagt
gtacaagtgc
agccaaaggy
gaccaagaac
cgtggagtyy
ggactccogac
geaggggaac

gaagagcectc

1080

1140

1200

1260

1320

138¢

1440

1500

1560

1620

1680

1698



Leu Glu Gly Glu Glu Gly

1 5
<210> 281

<21l> 7

<212>» PRT

<213> Artificial Sequence

<220>
<223>» Linker

<400> 281

Leu Glu Gly Glu Glu Gly Cys

1 5
<210> 282

<211> 4

<Z212» PRT

<213> Artificial Seguence

<220
<223> Linker

<400> 282

Leu Glu Ile Lys

L

<210> 283
<Z1ll>» 5
<212> PRT

<213> Artificilal Sequence

<Z220>
<223> Linker

<400> 283

Len Gly Glu Glu Gly

1 5
<210> 284

<g2ili>» &

<212> PRT

<213» Artificial Seqguence

<220>
<223> Linkerx

<400> 284

Leu Gly Glu Glu &Gly Cys

1 5
<210> 285

<2li> 8

<212> PRT

<213» Artificial Sequence

-115-



<Z2Z20>
<223> Linker

<400> 285

Leu Gly Gly Cys Gly Gly Gly Ser

1 5
<210> 286

<21i> B

<Z212> PERT

<213> Artificial Seguence

<220
<223>» Linker

<40G> 286

Leu Gly Lys Lys Gly

1 5
<210> 287

<21i> §

<212> PRT

<213> Artificlal Sequence

<220>
<223>» Linker

<4Q0> 287

Leu Gly Lys Lys Gly Cys

1 5
<210> 288

<21i>» 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 288

Leu Lys Gly Lys Lys Gly
1 5

<210> 289

<211> 7

<212> PRT

<213> Artificial Segquence

<220>
<223> Linker

<400> 289

Leu Lys Gly Lys Lys Gly Cys
i 5

- 116 -



<210>
<2ll>
<21z>
<213>

<Z220>
<223>

<400

1

<210>
<Z211>
<212>
<213>

Linker
290
Leu Gln Val Tyr Tyr Arg Met
5
291
8
PRT

<220>
<223>

<400>

1

<210>
<211>
<2iZ>
<213>

<220>
<223>

<400>

290

-

PRT

Artificial Seguence

Artificial Sequence

Linker

251

Leu Gln Val Tyr Tyr Arg Met Cys

5
292
4
PRT
Artificial Seguence

Linker

292

Thy Val Ser Ser

1

<Z210>
<2il»
<212>
<213>

<220>
<223>

<400>

293

10

PRT

Artificial Seguence

Linker

293

Val Glu Pro Lys Ser Cys Gly Gly Gly Ber

1

<210>
<211l>
<212>
<Z213>

220>
223>

5

294

14

PRT

Artificial Seguence

Linker

10

117 -



<400> 294

Val Glu Pro Lys Ser Cys Tyr Leu Tyr Leu Arg Ala Arg Val

1 3 10
<210» 295

<211> 7

<212> PRT

<213> Artificial Segusence

<220>
<223> Linker

<400> 295

Val Gln Val His Tyr Arg Met

L 5
<z10> 256

<211> §

<212> PRT

<213> Artificial Seguence

<220>
<223> Linker

<400> 296

Val Gln Val His Tyr Arg Met Cys

1 5
<210> 297

<211> 8

<212» PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 297

Tyr Leu Tyr Leu Arg Ala Arg Val

1 5
<210> 298

<2LL> 9

<212> PBRT

<213> Artificial Sequence

<220>
<Z223>» Linker

<400> 298

Tyr Leu Tyr Leu Arg Ala Arg Val Cys

1 5
<Z210> 299

<211> 28

<212> PRT

-118 -



<Z213>

<Z220>
<Z23>

<400>

Artificial Seqguence

E-coil Linker

299

Glu Val Ala Ala Leu Glu Lys Glu Val Ala Ala Leu Glu Lys Glu Val

i

5 190

Ala Ala Leu Glu Lys Glu Val Ala Ala Leu Glu Lys

<210>
<Z1ll>
<Z212>
<Z13>

<220>
<2Z3>

<400>

1

<210>
<Z11l>

20 25

300

28

PRT

Artificial Sequence

K~coil Linker

300
Lys Val Ala Ala Leu Lys Glu Lys Val Ala Ala
5 10
Ala Ala Leu Lys Glu Lys Val Ala Ala Leu Lys
20 25
301
5
PRT

<Z21Z>
<213>

<220>
<223>

<400>

Artificial Sequence

Linker

301

Gly Gly Gly Asn Ser

1

<210>
<2ii>
<212>
<213>

<220>
<ZZ3>

<4Q00>

5

302
107
PRYT
Artificial Sequence

YAZBS light chain variable region

302

Leu

Giu

15

Lys Glu Lys Val
15

Glu Tle Val Leu Thr Gln Ser Pro Asp Phe Gln Ser Val Thr Pro Lys

i

5 10

15

Glu Lys Val Thr Ile Thr Cys Arg Thr Ser Gln Ser Ile Gly Thr Asgn

Ile His Trp Tyr Gln Gin Lys Pro Asp Gin

20 25

35 40

-119-

3¢

Ser Pro Lys Leu Leu Ile

4%



Ser

Gly

Ala

Gly
100

Glu

Thr

Ser
Asp
70

Tyr

Thr

Ile
b5
Phe

Tyr

Lys

Artificial Sequence

YAZB6 hheavy

Lys Tyr Ala
50

Ser Gly BSer

65

Glu Asp Zla

Thr Phe Gly

<210> 303

<211l> 121

<212> PRT

<213>

<220>

<223>

<40G0> 303

Gln Val Gln

1

Ser

Trp

Gly

Lys

65

Mat

Ala

Gln

Val

Ile

Val

50

Gly

Glu

Arg

Gly

<210>
<21i>
<212>
<213>

<Z220>
<223>

<4Q0>

Lys

His
35

Llie

Arg

Leu

Asn

Thr

115

3C4
46
PRT

Leu

Val

20

Trp

Asp

Val

Ary

Gly

100

Thr

Val

Thr

Ser 1T

85

Asp

Val

Ser

Thr

Cys

Val

Gly

Leu

Gln

Val

Ile
75

Ser

Lys

chain variable region

Gln

Cys

Arg

Ser

Thr

Ser

Lys

Gln

Asp

Thr

Arg

Asp

Val

Artificial Seguence

Ala

40

Thr

Thr

Ser

Tyvr T

Ser
120

Albumin Binding Domain

304

Ser
25
Pro

iyr

Asp

Glua

10

Gly

Gly

Pro

Thr

Asp

90

Sern

Val

Tyr

Gln

Asn

Ser

75

Thr

Gly

Ser Arg Phe

&0

Asn Ser Leu

Asn Thr Trp

Thr

Gly

Tyr

60

Thr

Met

Lys

Phe

Leu

45

Asn

Ser

Val

Zsp

Fro

Thr

30

Glu

Ly

Thr

Tyr

Tyr
110

Serxr

Glu

Pro
g5

Gly

13

Asn

Trp

Lys

Ala

Tyr

85

Trp

Gly
Ala
g0

Phe

Ala

Tyr

Met

Phe

Cys

Gly

Leu Ala Glu Ala Lys Val Leu Ala Asn Arg Glu Leu Asp Lys Tyr Gly

1

5

- 120 -

10

15



Val Ser Asp Tvr Tyr Lys Asn Leu Ile Asn Asn Ala Lys

20

25

Gly Val Lys Ala Leu Ile Asp Glu Ile Leu Ala Ala Leu

<210>

<211

>

<212>
<213>

<zz20>
<ZZ3>

<400>

35

305
279
PRT

Artificial Sequence

h3GBVL1~-G38G4-hZB6VHEE~Kcoll-GGGNS

303

Asp Ile Val

<

Glu

Gly

Lys

Arg

65

Ser

Glu

Gly

Gly

145

Gly

Pro

Val

Asp

Ser
225

Arg

Asp

Leu
50

Phe |

Leu

Asp

Gly

Val

130

Tyr

Asn

Ser

(g
=
o

Ala
Ser
35

Leu

Gln

Pro

Ser

115

Lvs

Thr

Gly

Tyr

Thr

195

Met

Met
Thr
20

Phe

Ile

Ala

Tyr

100

Gly

Lys

Phe

Leu

Asn

180

Ser

Val

Asp

Thr

Ile

Met

Tyr

Ser

Glu

85

Thr

Thr

Glu

165

Lvs

Thr

Tyr

Asn
Asn

Thr

Phe
Gly
Gly
Asn
150
Tre
Lys
Ala

Tyr

e
230

Ser

Cys

Trp

Gly

Ala

135

Tyr

Ile

Phe

Tyr

Cvys
215

40

Fro

Lys

40

Ser

Gly

Ala

Giln

Gln

120

Ser

Lyvs

Met
200

Asp

Ala

25

Gln

Asn

Thr

Val

Gly

105

Val

Val

Ile

Gly
185
Gilu

Arg

Gly

Ser

10

Ser

Gln

Leau

Aszp

Tyr

¢

Thr

Gln

Lys

His

Ile

170

Arg

Leu

Asn

Thy

-121-

Leu

Lys

Leu

Val

Trp

155

Asp

Val

Arg

Thr
235

Ala

Ser

Pro

Ser

60

Thr

Cys

Leu

Val

Pro

Thr

Ser

Asp

220

Val

45

Val

Val

Gly

45

Gly

Leu

Gln

Glu

Gln

125

Cys

Arg

Ser

Met

Leu

205

Sex

Thx

Thr Val Glu

30

Pro

Ser

Asp

30

Gln

Val

Thr

Gln

Ile

110

Ser

Lys

Gin

Asp

Thr

190

Arg

Lsp

Val

Leu

15

Phe

Pro

Pro

Ile

Ser

95

Lys

Gly

Ala

Ala

Thr

175

Val

Ser

Tyr

Ser

Gly

Asp

Pro

Asp

Ser

g0

Asn

Gly

Ala

Ser

Pro

160

Tyr

Val

Asp

Tyr

sar
240



Gly Gly Cys Gly Gly Gly Lys Val Als Ala Leu Lys Glu Lys Val Ala

245

250

255

Ala Leu Lvs Glu Lys Val Ala Ala Leu Lys Glu Lys Val Ala Ala Leu

260

Lys Glu Gly Gly Gly Asn Ser

275

<210>
<211>
<Z12>
<213>

306
837
DNA

<220>
<223>

<400> 306
gacatcgtga

atcaactgca
caacagaaac
ggggteccag
agcctgcagg
acgttecggac
gttcagetgg
tgcaaggett
ggacaagdgc
aaaaagtitca
gagctgagga
tcegattatt
ggaygatytyg
aaggtcgocyg
<210>
<2Li>

<212>»
<213>

307
318
PRT

<220>

223>

<4Q0> 307

Lgacccaate
aggecageca
caggacagcé
acaggtttag
ctgaggatgt
aggggaccaa
tgcagtcligg
ctggttécac
ttgagtggat
aggygcagagt
gcotgagate
actctggtat
geggtggaaa

cacttaagga

Artificial Seguence

tecagactot
aagtgttgat
acccaaacte
tagcagtggyg
ggcagtitat
gettgagate
agctgaggtyg
ctttaccaac
tggagtgatt
caccatgace
tgacgacacy
ggactactgy
agtggeegea

aaaggtcgcea

Artificial Seguence

265

h3G8VL1I-G35G4-hZB6VH4-Kcoll -GGGNS

ttggctgtgt
tttgatggtg
cteatctata
tctgggacay
tactgtcage
aaaggaggcyg
aagaageciyg
tactggatac
gatccttcetg
gtagtegtat
gecgtgtact
gggcaaggga
ctgaaggaga

gcectgaaag

270

ctctagggga
atagttitat
ctacatccaa
acttcaccct
aaagtaatga
gateeggegy
gggectceagt
actgggtgcey
atacttatce
ccacgageac
actgtgcgag
ccacggtceac
aagttgctge

agggcyggcdy

h2B6VL5-G38G4-1h3G8VHL~Ecoll~GGGNS~-AEBD

gagggecace
gaactggtac
tctagaatet
caccatcagce
agatccgtac
cggaggceag
gaaggtctce
acaggeccet

aaattacaatlt

agectacatg

aaacggtgat
cgteteetee
titgaaagay

gaattct

Glu Tle Val Leu Thr Gln Ser Pro Asp Phe Gln Ser Val Thr Pro Lys

1

5

10

-122 -

15

&0

120

240

300

360

420

480

540

600

660

720

780

§37



Glu

ITle

Lys

Ser

65

Glu

Thr

Gly

Pro

Ser

145

Asn

Asn

Thr

Gln

225

Val

Ala

Leu

Val

Gly
305

Lys

His

Glu

Gly

Asp

Phe

GLy

Thr

130

Thr

Leu

Pro

Gln

Tyr

210

Gly

Ala

Leu

Ser
250

Val

<210>
<21i>
<212>

Val

Trp

Val

Ser

Ala

Gly

Gly

115

Gin

Ser

Glu

Ala

Val

193

Tyr

Thr

Ala

Glu

Glu

275

Asp

Lys

308
954
DNA

Thr

20

Tyr

Ser

Gly

Ala

Gly

100

Thr

Leu

180

Val

Cys

Leu

Len

Lys

260

Ala

Tyr

Ala

Phe

Gln

Glu

Thr

Thr

85

Gly

Val

Leu

Met

Leu

165

Lys

Leu

Ala

Val

GlLu

245

Glu

Lys

Tyr

Leu

Thr

Gln

Ser

Asp

70

Tyr

Thr

Thr

Thr

Gly

150

Ala

Thr

Gln

Thr

230

Lys

Val

Val

Lys

Ile
310

Cys

Lys

Ile

55

Phe

Lys

Leu

Leau

135

Val

S

Met

Ile

215

Val

Glu

Ala

Leu

Asn

295

Asp

Arg
Pro
40

Ser
Thr
Cys
Val
Lrg
120

Thx

Gly

Thr
200
Asn
Ser
Val
Ala
Ala
280

Leu

Glu

Thr

25

Asp

Gly

Leu

Gln

Cys

Trp

Thr

183

Asn

Pro

Ser

Ala

Leu

265

Asn

Ile

Ser

Gln

Val

Thy

Gln

90

Ile

Sexr

Thr

Ile

Met,

Ala

Gly

Ala

250

Glu

Arg

Asn

Leu

-123 -

Gln

Ser

Pro

Lys

Gly

Phe

Arg

155

Asp

Sexr

Asp

Gly

235

Leu

Lys

Glu

Asn

Ala
315

Ser
Pro
Ser
60

Asn
ban
Gly
Pro
Ser
140
Gln
Asp
Lys
Pro
Phe

220

Cys

Leu

Ala
300

Iie

Lys

45

Arg

Ser

Thr

Ala

125

Gly

Fro

Asp

Asp

Val

205

Ala

Gly

Lys

Gly

Asp

285

Lys

Leu

Gly

30

Leu

Phe

Leu

Tre

Gly

110

Leu

Phe

Fro

Lys

Thr
150

Asp

Gly

Glu

Gly

270

Lys

Thr

Pro

Thr

Leu

Glu

Pro

95

Ser

Val

Ser

Gly

Arg

175

Ser

Thr

Trp

Gly

Val

255

Asn

Tyr

Val

Asn

Ile

Gly

Ala

80

Phe

Gly

Lys

Leu

Lys

160

Tyr

Lys

Ala

Glu
240
Ala

Ser

Glu



<2Z13> Artificial Sequence

<220>
<223>

<400> 308
gaaattgtgc

ttcacctgea
gatcagtcte
aggttcagtyg
gaagatgctg
gggaccaagg
gagtctageo
gggttittecac
gectctagagt
aagagccgac
aacatggace
gettactggy
gtggecgeac
gaggtogeag
aaccygcgaac
aagaccgtygg
<210> 309
<2il> 5

<212» PRT
<213>

<220>
223>

<400> 3089

tgactcagte
ggaccagtceca
caaagctceet
geaghtggate
caacgtatta
tggagatcaa
ctgcgctggt
tgagcacttc
ggetggeaca
tgacaatctc
ctgtggatac
gccaagggac
tggagaaaga
cectggagaa
tggataaata

aaggegtgaa

Linker

Ala Pro Ser Ser Ser

tccagacttt
gagcattgge
catcaagygag
tgggacagat
ctgtcaacaa
aggaggedga
gaagcccaca
tggtatgygt
catttggtgg
caaggatacc
tgecacatac
tetggtecact
ggttgctget
aggedggceggd
tggcgtgage

agcactgatt

Artificial Sequence

1 5

<Z10> 310

<211> 8

<212> PRT

<213> Artificial Seguence
<220>

<223> Linker

<400> 310

hZ2B6VL3-G33G4-h3GE8VHS~Ecoll ~-GGGENE~ABD

cagtctgtga
acaaacatac
gtttctgagt
ttoacoctoa
agtaatacct
tceggoeggey
cagaccctca
gtaggctgga
gatdatgaca
tccaaaaacce
tactgtgete
gtgagetecy
ttggagaagyg
aattctctgg
gattattata

gatgaaatte

124 -

ctccaaagga
actggtacca
ctatetctgg
ccatcaatag
ggccgttcac
gaggccaggt
cactgacttyg
titegteagee
agcgotataa
aggtagtcct
asataaaccce
gaggatgtygg
aggtcogetge
ccgaagoaaa
agaacctgat

tggeegeect

gaaagtcacc
gcagaaacca
agteccateg
cctggaaget
gttcggegga
taccetgaga
taccttetect
teccgggaay
tccagecetyg
cacaatgacce
cgoectggttt
cggtggagaa
acttgaaaag
agtgetggece
taacaacgca

gect

&0

12¢

180

240

300

360

420

480

540

600

660

720

780

840

900

954



Val Pro Ser

1

<210>
<21i>
<212>
<213>

<400>

31t
383
PRT
Homo

311

Met Gly Leu

1

Ala

Thr

Val

Arg

65

Thx

Arg

Leu

Ser

Leu

145

Leu

Lys

Arg

Val

Cys

225

Gln

Leu

Fro

Val

His

50

Trp

Met

Gln

Ser

13C

Giu

Ala

Thyr

Tyr

Asn

210

Ar

Asp

Fro

Pro

Leu

35

Leu

Lys

Asp

Thr

Glu 1

115

Gin

Thr

Met

His

Leu

195

Val

Ala

Gly

Asp

Met Gly Ser Ser Ser

5

sapiens

Gly

Gly

Ser

Pro

Ary

Leu

100

His

Lys

Asn

Tyr

180

Lys

Thr

Ser

Val

Gly

Pro

Ala

Trp

Gly

Gin

Glu

85

Ala

Arg

Phe

Gilu

Val

165

His

Ser

Gly

Ser
245

Asn

Val

Ala

Asp

Gln

Gly

Thr

His

Val

Tyxr

Trp

150

Arg

Ala

Gly

g Ser

Phe
230

Len

Gly

Phe

Ala

Arg

ITle

Cys

Tyr

135

Thr

Asn

Met

Val

Glu

215

Tvr

Ser

Thr

Leu

Glu

Ser

40

Phe

Trp

Asp

Lys

Glu

120

Asp

Met

Phe

His

Val

200

Ala

Pro

His

Tyx

Leu
Pro
25

Val

Leu

Leu

Rsp

105

Gly

Pro

Leu

Ala

185

Leu

Ser

+3
v
kel

Asp

Gln

Leu

10

His

Gln

Arg

Glu

Gln

Lvs

176

Asp

Arg

Glu

Asn

Thr

250

Thr

-125 -

Ala

Ser

Ser

Cys

Lsp

75

Gly

Lys

Glu

Leu

Ser

155

Glu

Cys

Arg

Gly

Ile

235

Gln

Gly

Leu

Gly

Asgp

&0

YVal

Asn

Glu

Asp

Phe 1

140

Ser

Asp

Leu

Thr

Ile

Arg

Phe

45

Arg

Leu

Asn

125

Arg

2la

Gln

Val
205

. Leu

Trp

Ala

Phe

JTyr

30

Leu

Gln

Gly

Lys

Leu

11¢

Ser

Ser

Alz

Met

Glu

120

Pro

Thr

Ser

Gly

Thr

Pro

13

Asn

Thr

Lvs

Asn

Asp

95

His

Thr

Gln

Gin

Lys

175

Leu

Pro

Val

Trp

Asp
255

Arg

Phe

Leu

Glu

Cys

Lys

80

Leu

Ser

Arg

Asn

Thr

160

Thx

Arg

Meat

Thy

Arg

240

Val

Ile



Cys

Asn

Ser

305

Phe

Ala

Pro

Pro

Gln

His

290

His

Val

Ala

Val

Leu
370

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

<400>

Gly
275

Ser

Tre

Ile

Glu

GLly
355

Met

312
305
PRT
Homo

312

Pro His Ser

1

Val

Ala

Leu

65

Asp

Ile

Gly

Pro

Trp
145

Gln

Arg

Glu

50

Thr

Gln

His

Glu

Gln

130

Lys

Ser

Tyr

Asp

Glu

Glu

Leu
115

Thr

Gln

Ile

Gly

340

Thr

Ser

Glu

His

Thr

Ile

325

Pro

Ser

Asp

saplens

Gly E

20

Asp

Val

Aszn

Gly

Asp

100

Phe

Arg

Leu

Leu

Arg

Ala

Gln

Fro

Phe

310

Phe

Glu

Asp

Leu

Tyr

Leu

Gln

Gly

Gin

70

Ser

Ser

Met
150

Arg

Val

295

His

Tyr

Leu

His

Gly
375

Asn

Ala

Lys

Ala

55

Asp

Thr

Glin
135

Lys

Phe

280

Pro

Val

Val

Val

Arg

360

Ser

Leu

Arg

40

Lys

Leu

Ser

Arg

Asn
120

265

Thr

Ser

Ser

Arg

Ser

345

Asp

Thr

Met

Gly

25

Arg

Thr

Arg

Leu

Gly

105

Leu

Ieu

Lys

Cys

Gly

Ala

Cys

330

Leu

Ala

Gly

Val

10

His

Ala

Trp

Arg

Gln

90

Ser

Gilu

Ala

Thr

- 126 -

Tyr

Lys

Val

315

Cys

Gln

Thr

Ser

Leu

Leu

Lys

Asp

75

Glu

Arg

Thr

Met

His
155

Met

Val

300

Ala

Lys

Val

Gln

Thr
280

Asp

Pro

Thr

60

Leu

Ile

His

Gln

Asn
140

g
l<
H

Glu

283

Leu

Ala

Lys

Leu

Leu

365

Glu

Gin

GLy

Gln

45

Glu

Ary

Phe

Glu

125

Val

270
His

Val

Ala

Lys

Asp

350

Gly

Gly

Asp
Gin
30

Gly

His

Val

Tyr

110

Ser

Thr

Ala

Ser

Leu

Ala

Thr

335

Gln

Phe

Ala

Gly

Pro

Gin

Glu

Cys

93

Tyr

Thr

Asn

Met

Gly

Gin

Tle

320

Ser

His

Gln

Ser

Phe

Trp

Asp

Lys

80

Glu

Asp

Val

Phe

Gln
160



Ala Asp Cys Leu Gln Lys Leu

165

Cys Ser Glu Val Ser Glu Gly

S5er Phe Tyr Pro Arg Asn Ile

195

Ser Leu Ser His Asn Thr Gln

210

Asn Gly Thr Tyr Gln Thr Trp

225

230

Glu Gln Arg Phe Thr Cys Tyr

245

His Pro Val Pro Ser Gly Lys

Asp Phe

Ile Leu
290

Pro
305

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

<220>
<223>

<400>

260

Pro Tyr Val Ser Ala
275

Cys Val Pro Cys Cys
295

313

7

PRT

Artificial Sequence

Linker

313

Gly Phe Asn Arg Gly Glu Cys

1

<210>
<Z211>
<21zZ>
<213>

<220>
<223>

<400>

5
314
5

PRT
Artificial Sequence

Linker

314

Gly Val Glu Pro Lys Ser Cys

L

<Z210>
<211>
<21L2>
<213>

5

315
241
PRT
Artificial Sequence

Gln

Asn

Thr

200

Gln

Val

Mat

Ala
280

Lys

Ile

i85

Leu

Trp

Ala

Glu

Leu

265

Met

Lys

-1

Thr

Gly

Thr

His

250

Val

Pro

Lvs

Pro

Val

Trp

Asp

Arg

235

Ser

Leu

Thr

Arg

Gin

Phe

Ser
300

Val

Cys

GIn

205

Leu

Arg

Asn

Ser

Val

285

Ala

Asn

Arg

190

Asp

Pro

Gln

Gln
270

Tlie

Ala

Val
175
Ala

Gly

Asp

Ile

Glu

Ile

Ser

Val

Gly

Glu

240

Thr

Ile

Gly



<220>
<223>

<400>

TCRVL-EERZVH

315

Glu Ile Val

1

Glu

His

Asp

Gily

65

Asp

Phe

Gly

AsD
145

Ala

Gly
225

Cys

Arg

Thr

50

Ser

Phe

Gly

Gly

la

130

Thr

Ile

Phe

Tyr

Cys

210

Glin

<Z10>
<211>
<zZ12>
<213>

<Z2Z20>

Ala

Gly

Ala

Gln

Gln
115

Gly
Gln
Leu
195

Ser

Gly

316
723
DNA

Leu

Thr

20

Gin

Lys

Thr

Thr

Gly

100

Val

Leu

Tie

Arg

Asp

180

Gln

Arg

Ala

w

Leu

Gln

Leu

Glu

Tyr

85

Thr

Gln

Lys

His

Ile

165

Lys

Val

Ser

Gln

Ser

Lys

Ala

Phe

70

Tvyzr

Lys

Leu

Leu

T

150

Ty

Ala

Ser

Gly

Val
230

Ser

Ser
55

Thr
Cys
Leu
Gln
sSer
135

Val

Thr
Arg
Gly

215

Thr

Artificial Seguence

Pro

Ser

Giy

40

Gly

Leu

Gln

Glu

Gin

120

Cys

Lvs

Thr

Ile

Leu
200

Ala T

Lys

Val

Thr

Gln

Ile

105

Ser

Gin

Asn

Thy

185

Thr

Gly

Ser

- 128 -

Ala

Prec

Ile

Trp

S0

Lys

Gly

Ala

Arg

Giy

170

Ala

Ser

Phe

Ser

Leu

Ser

Pro

ser

Ser

75

Ser

Gly

Pro

Ser

Pro

155

Tyr

Zsp

Glu

Gly
235

Ser

Ser

Lys

Axrg

=

&0

Ser

Ser

Gly

Glu

Gly

1490

Glu

Thr

Thr

Asp

Ala

220

Phe

Leu

Val

Arg

45

Phe

Leu

Asn

Gly

Len

125

Phe

Gin

Arg

Ser

Thr

205

Met

Asn

Ser

Ser

30

Trpe

Ser

Gin

Pro

Ser

110

Val

Asn

Gly

Tyxr

Ser

1206

Ala

Asp

Aryg

Pro

15

Tyr

Ile

Gly

Pro

Leu

95

Gly

Leu

Asp

175

Asn

Val

Tyr

Gly

Gly

Met

Glu
8O

Thr

Lys

Glu

160

Pro

Thr

Ty

Trp

Glu
240



<Z23>

TCRVL-HEERZVH

ctecagggga
ggtatcagea
cttcoctggggt
tcagcageet
cgctecacgtt
gecaggttea
tgtcctgtac
ggcctgaaca
atgaccegaa
acctgcaggt
gaggyggacygy

coggattcaa

<400> 316
gaaattgtgt tgacacagtc tcecagecaco ctgtotttgt
cteteoctgea gtgecacceic aagigtaagt tacatgeact
aaagccccta agegcetggat ctatgacaca tccaaactgy
ttecageggea gtggatctgyg gacagaattt actcetcacaa
gattttgeaa cttattactyg tcagcagltgg agtagtaace
accaageity agatcaaagg aggcggatco ggegyegygay
tctgggecag agettgtgaa gecaggggee tcactcaagt
ttcaacatta aagacaccta tatacactgyg gtgaaacaga
tggattggaa ggatttatceo tacgaatggt batactagat
aaggccacta taacagcaga cacatcctec aacacagect
acatctgagg acactgecgt chtattattght tctagatggg
atggactact ggggtcaagg agectcggte accgtgaget
tgt
<210> 317
<2il> 242
<212>» PRT
<213> Artificial Seguence
<220>
<223>» HER2VL-TCRVH
<400> 317
Asp Ile Val Met Thr Gln Ser His Lys Phe Met
1 5 10
Asp Arg Val Ser ILle Thr Cys Lys Ala Ser Gln
20 25
Val Ala Trp Tyr Gln Gln Lys Pro Gly His Ser
35 40
Tyr Ser Ala Ser Phe Arg Tyr Thr Gly Val Pro
50 55
Ser Arg Ser Giy Thr Asp Phe Thr Phe Thr Ile
65 70 75
Glu Asp Leu Ala Val Tyr Tyr Cys Gln Gln His
85 S0
Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys
100 105

-129-

Ser

Asp

Pro

Asp

60

Ser

Tvr

Gly

Val

Lys
45

Arg i

Ser

Gly

Sar
Asn
3C

Leu

Val

Thr

Gly
110

aagagccacce
gaaaccaggyg
cccatcaagy
gcagectgaa
tggecagggy
gctgcagcag
agcttetgge
gggectggaa
gttecaggac
cagcegoctyg
cttetatget

cagggygadag

Gly

Thr Ala

Leu Ile

Thr Gly

Gin Ala

80
Pro Pro
85

Ser Gly

&0

120

180

240

300

360

420

480

540

600

660

720

723



Ala

Ser

140

Pro

Val

Asp

Glu

Asp

220

Gly

Glu
125

Gly

Lys

Asp
205

Val

Val

Tyr

Lys

Ser

190

Thr

Phe

Glu

Gly Gly Gly Gln Val Gln Leu Val Gln Ser Gly
115 120

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala
130 135

Thr Ser Tyr Val Met His Trp Val Arg Gln Ala

145 156G 155

Glu Trp Ile Gly Tyr Ile Asn Pro Tyr Asn Asp

165 170
Glu Lys Phe Lys Gly Arg Val Thr Ile Thr Ala
180 185
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser
155 200

His Tyr Cys Ala Arg Gly Ser Tyr Tyr Asp Tyr
210 215

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ser

225 230 235

Ser Cvs

<210> 318

<2il>» 726

<212> DUA

<213> Artificial Seguence

<220>

<223> HERZVL-TCRVH

<400> 318

gacatcgtga tgacccagtc ccacaagtic atgtccacct

atcacctgeca aggeccageea ggatgtgaat actgetgtagy

ggacattcte ccaaactgcet gatttactec geatccticeo

cgctteactg gecagcagatce tgggacagat ttecactitea

gaagacctgg cagbttatta ctgtcagcaa cattatacta

ggtaccaagg tggagatcaa aggaggcgga tcoeggeggcey

cagtctggag ctgaggtgaa gaagoectggg gectcagtga

ggttacaagt ttaccagcta cgtgatgcac Tgggtgegac

gagtggatcg gatatattaa tccttacaat gatgttacta

gqgeagagtca cgattacege ggacaaatcc acgagoacag

ctgagatceeyg aggacacgge cgtgcactac tgtgecgagag

gggtttgttt actggggcca agggactctg gtcactgtga

- 130 -

ctgtgggega
cetggtatea
ggtacactgyg
ccatcageadg
caccteccac
gaggccadglt
aggtctoctyg
aggceceetygy
agtacaatga
cctacatgga
ggagctacta

gcteeggagt

Lys Lys

Lvs Phe

Gly Leu

ig0

Tyr Asn

175

Thr Ser

Ala Val

Val Tyr

Frc Lys

240

tagggtecage
gcagaaacca
agtoecctgat
tgtgcagget
cttcggaggg
tcagectgglLy
caaggcecagce
acaagggett
gaagttcaaa
gctgageage
tgattacgac

tgagecccaaa

60

120

180

240

300

360

420

480

540

&00

660

720



tettot

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

<220>
C2Z23>

<400>

313
273
ERT

Artificial Seguence

TCRVL-HERZVH-E coil

319

Glu Ile Val

1

Glu

His

Asp

Gly

65

Asp

Phe

Gly

Gly

Asp

145

Trp

Lys

Ala

Gly
225

Glu

Thr
50

Ser

Gly

Gly

Ala

130

Thr

Ile

Phe

Tyr

Cvys

210

Gln

Ala
Tyz
35

Ser
Gly
Ala
Gln
Gln
115
Ser

Tyr

Gly

Leu
195

Ser

Gly

Ala

Thr

20

Gin

Lvs

Thr

Thr

Gly

100

Val

Leu 1L

Ile

Arg

Asp

180

Gln

Arg

Ala

Ala

Thr

Leu

Leu

Glu

Tvr

Thr

GLn

His

Ile

165

Lys

Val

Trp

Ser

Leu
245

Gln

Ser

Lys

Ala

Phe

70

Tyr

Lys

Leu

Leu

Trp

150

Tyxr

Ala

Ser

Gly

Val

230

Glu

Ser

Ser
55

Thr
Cys
Leu
Gin
Ser
135
Val
Pro
Thr
Arg
Gly

215

Thr

by
bt
v/}

Ser
Giy
40

Gly

Leu

Glu
Gln
120
Cys
Lys
Thr
Ile
Leu
200
Asp

Val

Glu

Ala
Ala
25

Lys

Val

Gln

Ile
105

Gln

Asn

Thr

185

Thr

Gly E

Ser

Val

Thr

10

Thr

Ala

Pro

Ile

Trp

Lys

Gly E

Ala

Arg

Gly T

170

Ser

Ser

Ala
250

-131-

Leu

Ser

Fro

Ser

Sar

75

Sar

Gly

Ser

Pro

155

Asp

Giu

Tyr

Gly

235

Ala

Ser

Ser

Lys

Arg

Ser

Ser

Asp

Ala
220

Gly

Leu

Leu

Val

Arg

45

Phe

Leu

Asn

Gly

Leu

125

Phe

Gln

Arg

Ser

Thr
205

Ser

Ser

30

Ser

Gln

Pro

Ser

110

Val

Asn

Gly

Tyvr

Ser

190

Ala

Asp

Gly

Lys

Fro

Tyr

Iie

Gly

Pro

Leu

95

Lys

Tle

Leu

Asp

175

Asn

Val

Tyr

Gly

Glu
255

Gly

Met

Tyr

Ser

Glu

80

Thr

Gly

Pro

Lys

Glu

160

Pro

Thx

Tyr

Trp

Gly

240

Val

726



Ala Ala Leu Glu Lys Glu Val Ala Ala Leu Glu Lys Gly Gly Gly Asn

Ser

<210>
<2li>
<212>
<213>

<ZZ0>
223>

<400>

320
819
ERT

260

Artificial Sequence

TCRVL~-HERZVH~-E coil

320

Gly Ala Ala

1

Ala
Gly
Gly
Cys
65

Ala
Cys
Ala
Thr
Gly

145

Cys

Thzr

Cys
225

Gly

Thr

Ala
Ala
Ala
Ala
130
Ala
Thr
Ala
Gly
Thr

210

Ala

Thr

Cys

35

Ala

Thr

Gly

Cys

Cys

115

Ala

Cys

Thr

Gly

Ala

195

Ala

Gly

Ala

Cys

20

Thr

Ala

Gly

Thr

Thr

100

Cys

Rla

Cys

Gly

180

Thr

Cys

Cys

Thr

Thr

Thr

Gly

Cys

Gly

85

Gly

Ala

Cys

Cys

Thr

165

Thr

Cys

Thy

Cys

Thr

Cys

Thr

Ala

Ela

70

Gly

Gly

Gly

Ala

150

Giy

Thr

Thr

Cye

Thr
230

Gly T

Cvys

Gly

Gly

55

Giy

Ala

Thr

Gly

Cys

135

Thr

Cys

Gly

Thx

215

Gly

Ala

Thr

40

Cys

Thr

Ala

Ala

Gly

120

Cys

Gly

Ala

Gly

200

Cys

Cys

265

Gily Thr
10

Gly Cys
25

Cys Thr
Cyé Ala
Gly Cys
Gly Thr

90

Thr Cys

1¢5

Ala Ala

Gly Gly

Cys Ala

Gly Thr
170

Gly Cys

185

Gly Ala

Ala Cys

Ala Gly

- 132 -

Thr

Cys

Cvs

75

Thr

Ala

Ala

Gly

Cys

Ala

Cys
235

Ala
Cys
Cys
&0

Ala
Ala
Gly
Gly
Thr
140
Ala

Cys

Gly

Ala
220

Cys

Ala

Cys

Ala

45

Cvys

Cys

Cys

Cys

Cys

125

Cys

Cys

Cys

Cys

Gly

205

Thr

Thr

270

Cys

Cys

30

Gly

Thr

Cys

Ala

Ala

110

Cys

Thr

Ala

Ala

190

Ela

Cys

Gly

Ala

13

Cys

Gly

Cys

Thr

Thr

G5

Gly

Gly

Thr

175

Gly

Ala

Ala

Ala

Cys

Thxr

Thr

Cys

80

Gly

Ala

Cys

Thr

Gly

160

Cys

Thr

Thr

Gly

Ala
240



Gly

Alz

Thr

Thr

Bla

305

Ala

Thr

Ala

Gly

385

Thr

Thr

Gly

Gly

Thr

465

Thr

Ala

Thr

Ala

Cys
545

Ala

Cys

Ala

Thr

290

Gly

Gly

Gly

Gly

Gly

370

Gly

Gly

Gly

450

Gly

Gly

Thr

Ala

Ala
530

Thr

Thr

Gly

275

Thr

Gly

Thr

Gly

Cys

435

Gly

Ala

Gly

Cys

Cys

515

Gly

Ala

Thr

Gly

260

Thr

Gly

Thr

Cys

Gly
340

s Ala

Gly

Gly

Cys

Cys

420

Ala

Ala

Ala

Cys

500

Thr

Thr

Cys

Thx

Thr

Ala

Gly

Thr

Gly

325

Gly

Cys

Cys

Cys

405

Thr

Cys

Gly

Cys

Thr

485

Thr

Ala

Thr

]
fw g
4

Cys

Ala

Cys

Gly

310

Gly

Cys

Cys

Thr

Cys

380

Thr

Thr

Cys

Ala

Ala

470

Thr

Ala

Gly

Cys

Ala
550

Gly

Ala

Cys

Cys

285

Ala

Cysa

Ala

Thr

375

Thr

Thr

Ala

455

Gly

Gly

Cvs

Ala

Cys

535

Thr

Cys

Gly

Cys

280

Ala

Gly

Thr

Ala

Gly

360

Gly

Cya

Thr

Ala

440

Ala

Gly

Gly

Gly

Thr

520

Ala

Ala

Ala

Cvys

265

Cys

Gly

Ala

Cys

Gly

345

Thr

Thr

Ala

Ala

Ala

425

Thyr

Cys

Gly

Ala

Ala

505

Ala

Gly

Ala

Ala

250

Ala

Gly

Gly

Thr

Cys
330

GLY.

Cys

Gly

Cvys

Cys
410

Ala

Cvs

Ala

490

Ala

Thr

Gly

Cys
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Cvys

Gly

Cys

Gly

Cys

315

Gly

Thr

Thr

Ala

Thr

395

Ala

Ala

Thr

Giy

Cys

475

Gly

Gly

Ala

Ala
555

Thr

Thr

Thr

Gly

300

Gly

Thr

Ala
380

Cys

Thr

Ala

460

Thx

Gly

Gly

Ala

Cys

540

Gly

Thr

Gly

Cys

285

Ala

Ala

Cys

Cys

Thr

Cys

445

Gly

Gly

Ala

Gly

Cys

525

Ala

Cvs

Ala

Cys

Ala

Gly

Ala

350

Gly

Thr

Ala

430

Ala

Gly

Gly

Thr

Thr

510

Cys

Ala

Ala

Thr

255

Ala

Cys

Cys

Gly

Gly

3353

Gly

Cys

Cys

Gly

Thr
415

Ala.

Cys

Cys

Ala

Thr

495

Thr

Cys

Gly

Gly

Thr

Gly

Gly

Ala

Gly

320

Cys

Cys

Cys

Ala

Thr

400

Cys

Ala

Thr

Cys

Ala

480

Thr

Ala

Gly

Gly

Ala
560



Cys

Gly

Gly

Gly

Thr

625

Gly

Gly

Thr

Ala

705

Gly

Ala

Gly

Rla
785

Gly

Ala

Cys

Cye

Gly

610

Ala

Bla

Gly

Gly

Cys

680

Gly

Ala

Gly

Thr

Cys

770

Gly

Ala

Cvs

Cys

Cvys

585

Ala

Thr

Gly

Cys

675

Ala

Gly

Ala

Ala

Thr

755

Thr

Gly

Ala

Thr Cys Thr

<210>
211>
L212>
213>

<220>
<2Z3>

321
274
PRT

Ala

Thr

580

Gly

Cys

Thx

Gly

Thr

660

Cys

Cys

Ala

Gly

Ala

740

Gly

Thr

Ala

Thr

565

Ala

Cys

Ala

Gly

Gly

€645

Ala

Ala

Cys

Thr

Thr

725

Ala

Gly

Cys

Cys

Gly
805

Cys

Cys

Cys

Cys

Thr

630

Gly

Thr

Ala

Gly

Gly

710

Gly

Ala

Gly
790

Cys

Cys

Thr

Thr

615

Thr

Thr

695

Thr

Gly

Ala

Gly

Cys .

775

Cvs

Cys

Artificial Seguence

HERZ2VL-TCRVH-K coil

Thr

Gly

600

Cys

Cys

Gly

680

Givy

Gly

Cys

Gly

Ala

760

Ala

Gly

Cys Cys
570

Gly Cys
585

Ala Cvs

Cys Cys

Thr Ala

Gly Gly

630

la Cys
665

Ala Gly

Ala Gly

Gly Cys

Cys Gly

730

Gly Thr
745

Ala Gly

Gly Cys

Gly Cys
810
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Ala

Ala

Ala

Gly
635
Cys

Thr

Gly

715

Cys

Thr

Gly

Ala

Cys

795

Gly

Ala

Thr

Thr

620

Thr

Ala

Cys

Thx

700

Gly

Ala

Gly

Ala

Ala

780

Cys

Gly

Cys

Gliy

Cys

605

Cys

Thr

Thr

Cys

Thr

685

Cys

Thr

Cys T

Cys

Gly

765

Ala

Thr

Gly

Ala

Thr

590

Thr

Thr

Gly

Cys

Thx

670

Cys

Cys

Gly

Thr
750
Gly
Ala

Gly

Ala

Cys
575

Cys

Gly

Ala T

Gly

Thr

655

Gly

Gly

Gly

Gly

Gly

735

Gly

Thr

Gly

Gly

Ala
815

Ala

Ala

Rla

Gly

640

Ala

Gly

Gly

Gly

Ala

720

Gly

Cvs

Cy¥s

Gly

Ala

80O

Thr



<400>

321

Asp Ile Val

i3

Asp

Val

Ser

65

Glu

Thx

Gly

Fro

Thr

145

Glu

Glu

Thr

His

Trp
225

Gly &

Val

Asn

Arg

Ala

Ser

30

Arg

Asp

Phe

Gly

=ly

130

Ser

Trp

Lys

Ala

TYY

210

Gly

Ala

Ser

<210>
<Z211>
<Z2L2>
<213>

Val

Ser

Leu

Gly

Gly

115

Ala

Tyxr

Ile

Phe

Tyr

195

Cys

Gln

Val

Ala

322
822
DNA

Met

Ser

20

Tyr

Ser

Gly

Ala

Gly

100

Gln

Ser

Val

Gly

Lys

180

Met

Ala

Gly

Ala

Leu
260

Thr

Iie

Gln

Phe

Thr

Val

85

Gly

Val

Val

Met

Arg

Thr

Ala

245

Lys

Gln
Thr
Gln
Arg
Asp
70

Tyr
Thr
Gln
Lys

His
150

r Ils

Arg

Leu

Gly

Leu

230

Len

Ser

Cys

Lys

Tyr

55

Phe

Tyr

Lys

Leu

Val

135

Trp

Asn

Val

Ser

Ser

215

Val

Lys

Lvs

Artificial Sequence

His

Lys

Thr

Thr

Cys

Val

Val

120

Ser

Val

Pro

Thr

Ser

200

Tyr

Glu

Val

Lys

Ala

25

Gly

Phe

Gln

Giu

105

Gln

Cys

Arg

Ty

Val

Lys

Ala
265

Phe

i0

Ser

His

Val

Thr

Gln
90

Ser

Lys

Gln

Asn
170

Thr

Ser

Val
250

Ala

Met

Gln

Ser

Pro

Tle

75

His

Lys

Gly

Ala

155

AsD

Ala

Ser

Tyr

Ser

235

Ala

Leu

Ser

Asp

Pro

Asp

Ser

Tyr

Gly

Ala

Ser

140

Pro

Val

Asp

Gilu

Asp

220

Gly

Ala

Lys

Thr

Val

Thr

Gly

Glu

125

Gly

Gly

Thr

Lys

Asp

205

Gly

Gly

Leu

Ser

Asn

30

Leu

Phe

Val

Thr

Gly

110

Val

Lys

Ser

1s0

Thxr

Phe

Cys

Lys

Gly
270

Val

13

Thr

Leu

Thr

Gin

Ser

Lys

Lys

Gly

Tyx

175

Thr

Ala

Val

Gly

lu

285

Gly

Gly

Ala

Gly
Ala
g0

Pro

Phe

Leu

160

Asn

Ser

Val

Ty

Gly

240

Lys

Gly



<220>
<223>»

<400> 322
gacatcgtga

atcacctgea
ggacaticte
cgcttcactyg
gaagacctgyg
ggtaccaaqgq
cagtctygag
ggttacaagt
gagtggatcy
ggcagagtca
ctgagateeg
gggtttgttt
ggaaaagtgyg

aaggaaaagg

HERZ2VL~TCRVH~K

tgacceagte
aggecageca
ccaaactgcet
gcagcagatc
cagtttatta
tggagatcaa
ctgaggtgaa
ttaccagcta
gatatattaa
cgattaccge
aggacacgge
actggggcca
cegeactgaa

tecgeagecct

coil

ccacaagttc
ggatgtgaat
gatttactoc
tgggacagat
ctgtcageaa
aggaggcgga
gaagectyggy
cgtgatgcac
tccttacaat
ggacaaatcc
cgtgcecactac
agggactoty
ggagaaagtt

gaaagaggygce

atgtccacct
actgctgtag
geatecttee
Ttcactitea
cattatacta
teeggeggey
gcctcagtga
tggytycgac
gatgttacta
acgagcacaqg
tgtgcgagag
gtcactgtga
getgetttga

ggcgggaaltt

- 136 -

ctgtgggcga
cctggtatcea
gdtacactgg
ccatcageag
caccteccac
gaggocaggt
aggtctecety
aggceccctgy
agtacaatga
cctacatgga
ggagctacta
getooggady
aagagaaggt

ct

tagggtcage
Jgcagaaacca
agteccctgat
tgtgcagget
cticggaggg
tcagetggty
caaggecage
acaagggett
gaagttcaaa
gectgageage
tgattacgac
atgtggcggt

cgeegeactt

60

120

240

300

360

420

480

540

600

660

720

780

822



