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Asp

Tyr

Thr

Phe

Leu

140

Trp

Leu

Ser

Pro

Gly

Gly

val

Gln

Gly

Arg

300

Thr

Trp Gly Gln

Page 9

pPhe

Phe

Lys

Pro

125

Gly

AsSnh

Gin

Ser

Ser

205

Gly

Pro

Thr

Phe

Ser

285

ASp

Glu

Gly

Thr

Cys

Ley

110

Leu

Cys

sSer

Ser

ser

190

Asn

Gly

Gly

Gly

Pro

270

Asn

Thr

ASp

Thr

Leu

Gln

G5

Glu

Ala

Leu

Gly

ser

175

Leu

Thr

Ser

leu

TYY"

255

Gly

Asn

Ser

Thr

Thr

Thr

80

Gin

Ile

Pro

val

Ala

160

Gly

Gly

Lys

Gly

val

240

Ser

ASh

TYP

Lys

Ala

320

Leu



Thr

Pro

val

Ala

385

Gly

Gly

LyS

Cys

l.eu

465

Glu

Lys

Lys

Leu

LYS

545

Lys

Ser

LYyS

val

ser

Leu

Thr

val

Pro

450

Phe

val

Phe

Pro

Thr

530

val

Ala

ATQ

Gly

Ser

Ser

355

ASD

Thr

TYyr

Gin

Pro

Thr

Ash

515

val

Ser

Lys

ASp

Phe

ser

340

LysS

Tyr

ser

Ser

Thyr

420

Lys

Cys

Pro

Cys

Leu

Asn

Gly

Glu

580

Tyr

325

Ala

Ser

Phe

Gly

Leu

405

Tyr

Lys

pro

Lys

val

485

Tyr

Glu

His

Lys

Gin

565

Leu

Pro

Ser

Thr

Pro

val

390

Ser

Ile

val

Ala

Pro

470

val

val

Glin

Gln

Ala

550

Pro

Thr

Ser

Thr

Ser

Glu

375

His

Ser

Cys

Glu

Pro

455

Lys

va'l

ASp

Tyr

Asp

535

Leu

Arg

Lys

ASP

Lys

Gly

360

Pro

Thr

va'l

Ash

Pro

440

Glu

ASD

ASD

Gly

Asn

520

Trp

Gly

Glu

Asn

Tle

Gly

Gly

val

Fhe

val

va'l

425

Lys

Ala

Thr

val

val

505

Ser

Leu

Ala

Pro

Gln

585

Ala

eolf-seq]

330

Pro

Thr

Thr

Pro

Thr

410

Ash

Ser

Ala

Leu

Ser

490

Glu

Thr

Ash

Pro

Gin

570

val

Ser

Ala

val

Ala

395

val

His

Cys

Gly

Met

475

His

val

Tyr

Gly

Ile

555

val

Ser

val

Ala

Ser

380

val

Pro

LYS

Asp

Gly

460

Ile

Glu

Cys

Leu

vatl Glu Trp
Page 10

Phe

Leu

365

Trp

Leu

ser

Pro

LyS

445

Pro

ser

ASP

Asn

val

525

Glu

LYS

Thr

Ser

Pro

350

Gly

Asnh

Gin

Ser

ser
430

Thr H

Ser

Arg

Pro

Ala

510

val

Tyr

Thr

l.eu

Cys

590

Ser

335

Leu

cys

Set

ser

Ser

415

Asn

val

Thr

Glu

4G5

Lys

ser

Lys

ile

Pro

575

Ala

ASn

Ala

Leu

Gly

s5er

400

Leu

Thr

Phe

Pro

480

val

Thr

val

Cys

Ser

560

Pro

val

Gly



Gln Pro
610

Gly Ser

Gln Glin

Asn His

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

«<220>
<223>

<400>

GIn val

1

Ser val

Thr 1le

Gly Tyr

Lys Asp

Met Gln

Ser Arg

val Trp

Ala Pro

130

Gly Thr

595

Glu Asn Asn Tyr LysS
615

Phe Phe Leu val Ser
630

Gly Asn val Phe Ser
645

Tyr Thr GIn Lys Ser
660

7

231

PRT

artificial sequence
FN18 (vH-CL)

7

Gin Leu GIn Gln Ser
5

Lys Met Ser Cys Lys
20

His Trp Leu Lys Gln
35

Phe Asn Pro Ser Ser
55

Arg Thr Ile Leu Thr
70

Leu Sser Ser Leu Thr
85

Lys Gly Glu Lys Leu
100

Gly Ala Gly Thr Ser

ser vVal Phe Ile phe
135

Ala Ser val val Cys
150

600

Thr

Lys

Cys

Leu

Glu

Ala

Arg

40

Glu

Ala

Ser

Leu

val

120

Pro

Leu

Thr

Leu

Ser

Ser
665

Ala

ser

25

Pro

ser

Asp

Glu

Gly

Thr

Pro

Letl

eolf-seql

Pro

Thr

val

650

l.eu

Glu

10

Gly

Giy

Thr

Arg

Asp

S0

Asn

val

Ser

ASn

Pro

val

635

Met

Ser

Leu

Tyr

Gn

Glu

ser

75

Ser

Arg

Ser

ASD

Asn
155

val
620
Asp

His

Pro

Ala

Thr

Gly

605

Leu

Lys

Glu

Arg

Phe

Leu

45

Ash

Thr

Ala val

Tyr

sSer

Glu

140

Phe

Page 11

Trp

Ala

125

Gin

Tyr

Asp

ser

Ala

Lys

Pro

Thr

30

Asp

ATG

Thr

Tyr

Tyr

110

Ser

Leu

Pro

Ser

Arg

Leu
655

Gly

15

Asp

Trp

Lys

Ala

Tyr

§5

Phe

val

Lys

Arg

ASpD

Ala

Tyr

Ile

Phe

Tyr

80

Cys

ASpP

Ala

Ser

Glu
160



Ala

Glin

ser

Lys

Glu

Ser

val

Ser

Thr
195

Tyr Ala Cys

ser
225

210

Phe

<Z210>
<Z211>
<212>
<Z213>

<220>
<223>

<400>

1

Ser

Gly

Gly

LYS

Met

Ata

Gln

val

Ala

val

Met

Tep

50

Gly

Glu

Arg

Gly

rhe

130

leu

Asn

8
673
PRT

Gin

val

180

Leu

Glu

Arg

Trp

165

Thr

Thr

val

Lys

Glu

Leu

Thr

Gly Glu

230

val

Gin

Ser

His

215

Cys

Artificial Sequence

eoif-seql

Asp Asn Ala Leu GIn Ser Gly

170

AsSp Ser Lys AsSp Ser Thr Tyr

185

190

Lys Ala Asp Tyr Glu Lys His

200

205

Gln Gty Leu Ser Ser pPro val

220

CHIAIA (VH-CH1)- V9 (VL-CHI)-Fc(knob) P329G LALA

8

Lys

Asn

35

Ile

Arg

Leu

Trp

Thr

115

Pro

Gly

val

20

Trp

Asn

val

Arg

AsSp

100

Thr

Leu

Cys

Ser

val

Thr

Thr

ser

85

Phe

val

Ala

Leu

Gin val Gln Leu gal Gin

cys

ATQ

Lys

Phe

70

Leu

Ala

Thr

Pro

val

ser Gly Ala Glu val Lys
10

LysS

Gin

Thr

55

Thr

Arg

Tyr

val

Ser

i35

Lys

Ala

Ala

40

Gly

Thr

Ser

Tyr

Ser

120

Ser

Asp

Ser Gly
25
Pro Gly
Glu Ala
Asp Thr
AsSp ASp
90
val Glu
105

ser Ala

Lys Ser

Tyr

Gln

Thr

Ser

75

Thr

Ala

ser

Thr

Thr

Gly

Tyr

60

Thr

Ala

Met

Thr

Ser
140

Tyr Phe Pro Glu
page 12

Lys

Phe

Leu

45

val

ser

val

ASp

Pro

Pro

Thr

30

Glu

Glu

Thr

Tyr

Tyr

116

Gly

Gly

val'l

Asn
175
ser

Lys

Thr

Gly

15

Glu

Trp

Glu

Ala

Tyr

95

Trp

Pro

Thr

Thr

Ser

Leu

val

Lys

Ala

Phe

Met

Phe

Cys

Gly

Ser

Ala

val



145

ser

val

Pro

Lys

Gly

ser

Cys

LyS

Glu

305

Tyr

Lys

Pro

Gly

ASn

385

Gln

Ser

Trp

L.eu

Ser

Pro

210

Gly

Pro

Arg

Pro

Ser

290

Thr

cys

val

Leu

Cys

370

Ser

Ser

ser

AST

Gin

Ser

195

Ser

Gly

ser

Ala

Leu

Gln

Glu

Ala

Leu

Gly

Ser

Leu

ser

Ser

180

ser

ASN

Gly

Ser

ser

260

Lys

val

Thr

Gln

Ile

340

Pro

val

Ala

Gly

Gly

Gly

ser

Leu

Thr

ser

Ley

245

GIn

Ala

Pro

Ile

Gly

Lys

Ser

Lvys

Leu

Leu

405

Thr

150

Ala

Gly

Gly

Lys

Gly

Sey

ASpP

Pro

Ser

ser

310

Asn

Ser

Ser

ASP

Thr

390

TyT

Gin

Leu

Ley

Thr

val

215

Gly

Ata

Ile

Lys

Arg

Ser

Thr

Ser

Lys

Tyr

375

Ser

Ser

Thr

Thr

Tyr

GlIn

200

ASD

Gly

Ser

Arg

Leu

280

Phe

Led

Ley

Ala

Ser

360

Phe

Gly

l.eu

Tyr

ser

ser

185

Thr

Lys

Gly

val

Asn

265

iLeu

Ser

Gin

Pro

Ser

345

Thr

Pro

va'l

Ser

Ile

eolf-seq]

155

Gly val His

170

Leu

Tyr

Lys

Ser

Tyr

Ile

Gly

Pro

330

Thr

ser

Glu

His

Ser
410

Ser

Ile

val

Leu

TYr

Ser

Glu

315

Thr

LysS

Gly

Pro

Thre

395

val

Ser

Cys

Glu

220

Ile

Arg

ASn

Tyr

Gly

300

Asp

Phe

Gly

Gly

val

380

Phe

val

Cys Asn val
Page 13

Thr

val

AsSn

205

Pro

Gin

va'l

Trp

Thr

285

Ser

Phe

Gly

Pro

Thr

365

Thr

Pro

Thr

Asn

Phe

val

190

val

Lys

Met

Gly

Ala

Gln

Sar

350

Ala

val

Ala

val

His

Pro

175

Thr

Asn

ser

Thr

Ile

255

Arg

Thr

Thr

Gly

val

Ala

sSer

val

Pro

415

Lys

160

Ala

vai

Ccys
Gln

240

Thr

teuy

Asp

Tyr

320

Thr

Phe

Leu

Trp

Leu

400

Ser

Pro



ser

Thr

Ser

465

Arg

Pro

Ala

val

Tyr

545

Thr

Leu

cys

ser

Ala

Lys

Asn

His

450

va'l

Thr

Glu

Lys

Ser

530

Lys

Ile

Pro

Leu

Asn

610

ser

Arg

Leu

<210>

Thr

435

Thr

Phe

Pro

val

Thr

515

val

Cys

sSer

Pro

val

595

Gly

ASD

Trp

His

9

420

Lys

Cys

Leu

Glu

Lys

500

Lys

Leu

Lys

Lys

Cys

530

Lys

GIn

Gly

Gln

Asn
660

val

Pro

Phe

val

485

Phe

Pro

Thr

val

Ala

565

Arg

Gly

Pro

Ser

Gin

645

His

Asp

Pro

Pro

470

Thr

Asn

Arg

val

ser

550

Lys

Asp

Phe

Glu

Phe

630

Gly

Tyr

Lys

Cys

455

Piro

cys

Trp

Giu

Leu

535

Asn

Gly

Glu

Tyr

Asn

615

Phe

ASDh

Thr

LYS

440

Pro

Lys

val

Tyr

Glu

520

His

Lys

Gin

Leu

Pro

600

Asn

teu

val

Gin

425

val

Ala

Pro

val

val

505

Gin

Gin

Ala

Pro

Thr

585

Ser

Tyr

Tyr

Phe

eolf-seq]

Giu Pro Lys

Pro

Lys

val

490

ASp

Tyr

ASp

Leu

570

Lys

ASP

Lys

Ser

ser

650

Ser

Glu

ASp

ASp

Gly

Asn

Trp

Gly

Glu

Asn

Ile

Thr

Leu

Ala

460

Thr

val

val

Ser

Leu

540

Ala

Pro

Gln

Ala

Thr

620

Leu

Ser

sSer

Page 14

Ser

445

Ala

Leu

Sery

Glu

Thr

525

Asnh

Pro

Gln

val

val

605

Pro

Thr

val

Leu

430

cys

Gly

Met

val

510

Tyr

Gly

Ile

val

ser

590

Glu

Pro

val

Met

Ser
670

Asp

Gly

Ile

Glu

495

His

Arg

Lys

Glu

Tyr

575

Leu

Trp

val

ASp

His

655

Pro

Lys

Pro

Ser

480

ASp

Ash

val

Glu

Lys

560

Thr

Trp

Glu

Leu

LyS

Glu

Gly



<211>
<212>
<213>

<220>
<223>

<400

4
p

51
RT

Artificial Seauence

CH1A1A {(VH-CHL)-Fc(hole)

9

Gln vatl Gln Leu
i

Ser

Gly

Ala

Gln

val

Ala

145

Ser

val

Pro

LYS

Asp
225

val

Met

Trp

50

Gly

Giu

Arg

Gly

Phe

130

Ley

Trp

Leu

ser

Pro

210

Lys

Lys

Asn

35

Ile

Arg

Leu

Trp

Thr

115

Pro

Gly

Asn

Gin

Ser

195

ser

Thr

val

20

Trp

Asn

val

Arg

Leu

Cys

Ser

ser

180

Ser

Asn

His

val
5
ser
val
Thr
Thr
ser
85
Phe
val

Ala

Leu

Leu
Thr

Thr

Gin

cys

Arg

Lys

Phe

70

Leu

Ala

Thr

Pro

val

150

Gly

Gly

Lys

Cys
230

Ser

Lys

Gin

Thr

55

Thr

Arg

Tyr

va'l

Ser

135

Lys

Leu

Leu

Thr

val

215

Pro

Gly

Ada

Ala

40

Gly

Thr

ser

Tyr

Ser

120

Ser

ASp

Thr

Tyr

Glin

200

Asp

Pro

eolt-seql

P329G LALA

Ala

ser

25

Pro

Glu

ASp

ASD

val

105

Ser

Lys

Tyr

Ser

Ser

185

Thr

Lys

Cys

Glu val Lys

10

Gly

Gly

Ala

Thr

ASp

%0

Glu

Ala

Ser

Phe

Gly

Leu

Tyr

Lys

Pro

pPage 15

TYT

Gin

Thr

Ser

75

Thr

Ala

Ser

Thr

Pro

155

val

Ser

Ile

val

Ala
235

Thr

Gly

Tyr

60

Thr

Ala

Met

Thr

Ser

140

Glu

Ser

Cys

Glu

220

Pro

Lys

Phe

leu

45

val

ser

val

Asp

Lys

125

Gly

Pro

Thr

val

ASh

205

Pro

Glu

Pro

Thr

30

clu

Glu

Thr

Tyr

Tyr

110

Gly

Gly

val

Phe

val

180

val

Lys

Ala

Gly

15

Glu

Tre

Glu

Ala

Tyr

95

Trp

Pro

Thr

Thr

Pro

175

Thr

Ash

Ser

Ala

Ala

Phe

Met

Phe

Ty

80

Cys

Gly

Ser

Ala

val

160

val

His

cys

Gly



Gly

Glu

His

Cys

Leu

385

val

Asp

His

Pro

Pro

ser

Asp

AsH

290

vai

Glu

Lys

Thr

ser

370

Glu

Let

Lys

Glu

Gly
450

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

<220>
<223>

<400>

Ser

Arg

Pro

275

Ala

val

Tyr

Thr

L.ey

355

Cys

Ser

ASp

Ser

Ala

435

LYS

10
215
PRT

val'l

Thr

260

Glu

Lys

Ser

LyS

Ile

340

Pro

Ala

Asn

Ser

ATg

Leu

Phe

245

Pro

val

Thr

val

Cys

Ser

Pro

val

Gly

His

tLeu

Glu

Lys

Lys

Ley

310

Lys

Lys

Ser

Lys

GlIn

390

Gly

Glin

ASn

Phe

val

Phe

Pro

295

Thr

val

Ala

Arg

Gly

Pro

Ser

Gin

His

Artificial Sequence

cHlala {vL-cL)

10

Pro

Thr

Asn

280

Arg

val

Ser

Lys

Asp

360

Phe

Glu

Phe

Gly

Tyr
440

Pro

Cys

265

Trp

Glu

L.eu

Asn

Tyr

Asn

Phe

ASn

425

Thr

eolf-seql

Lys Pro Lys

250

val

Tyr

Glu

His

Lys

330

Gln

Leu

Pro

Asn

l.eu

410

vat

GIn

val

val

Glin

Gln

315

Ala

Pro

Thr

Ser

Tyr

val

Phe

Lys

val

Asp

TYrF

300

ASDp

Leu

Arg

Lys

Asp

380

Lys

Ser

ser

sSer

ASp

ASp

Gly

Ash

Trp

Gly

Glu

Asn

365

Ile

Thr

Lys

Cys

Leu
445

Thr

val

270

val

Ser

Leu

Ala

Pro

350

Gin

Ala

Thr

Leu

ser

430

Ser

Leu

255

ser

Glu

Thr

Asn

Pro

335

Gin

val

val

Pro

Thr

415

val

Leu

Met

His

va'l

TVYF

Gly

Ile

val

Ser

Glu

Pro

400

val

MeT

Ser

Asp Ite ¢Tn Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
rPage 16



ASp Arg

val ala

Tyr Ser
50

ser Gly
65

Glu Asp

Phe Thr

Ala Pro

Gly Thr
130

Ala Lys
145

Gin Glu

Ser Sser

Tyr Ala

Ser Phe
210

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

<220>
<223>

<400>

1

val
Trp
35

Ala
Ser
Phe
Phe
Ser
115
Ala
val
ser
Thr
cvs
195

Asn

11
450
PRT

Thr

20

Tyr

Ser

Gly

Ala

Gly

100

val

Ser

Gin

val

Leu

180

Glu

Arg

Ile

GIn

Tyr

Thr

Thr

85

Gin

Phe

val

Trp

Thr

165

Thr

val

Gly

Thr

Gin

Arg

ASD

70

Tyr

Gly

Ile

val

Leu

Thr

Glu

cys

Lys

Lys

Phe

Tyr

Thr

rhe

Cys

135

val

Gin

Ser

His

Cys
215

Artificial seguence

Lys

Pro

40

Arg

Thr

Cys

Lys

Pro

120

L.eu

ASp

ASD

Lys

Gln
200

Ala

Gly

Gly

Leu T

His

Leu

105

Pro

Leu

Asn

ser

Ala

185

Gly

anti-Her3 (vH-CH1)-Fclknob)

11

6in val Gin Leu val Gin Ser Gly Ala G
5

eolf-seql

10

ser Ala Ala

Lys

val

Gin

S0

Glu

Ser

Ash

Ala

LYysS

170

Asp

Leu

10

Ala

Pro

Ile

75

Tyr

Ile

Asp

Asnh

Leu

155

ASp

Tyr

ser

Pro

Ser

60

ser

TYr

Lys

Giu

Phe

140

Gin

Ser

Glu

ser

page 17

Thr

Arg

Gin

125

Tyr

Ser

Thr

Lys

Pro
205

Gly

30

Leu

Phe

Leu

Tyr

Thr

110

Leu

Pro

Gly

Tyr

His

190

val

15

Thr

Leu

ser

Gln

Pro

85

val

LyS

Arg

Asn

ser

175

Lys

Thr

Tyr

Ile

Gly

Pro

80

Leu

Ala

sSer

Ghu

Ser

160

Leu

val

Lys

Tu val Lys Lys Pro Gly Ala
15



Ser

Tyr

Gly

Gin

65

Met

Ala

Gly

Phe

Leu

145

Trp

Leu

Ser

Pro

Ser

Asp

val

Ile

Trp

50

Gly

Glu

Arg

Thr

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Thr

Ser

Arg

Pro

Lys

Ser

35

Ile

Arg

Leu

His

Leu

115

Leu

Cys

Ser

Ser

ser

195

Asn

His

val

Thr

Glu
275

val

20

Trp

Tyr

val

Arg

Arg

100

val

Ala

Leu

Gly

Ser

180G

Leu

Thr

Thr

Phe

Pro

260

val

Ser

val

Ala

Thr

ser

85

ASD

Thr

Pro

val

Ala

165

Gly

Gly

Lys

Cys

Leu

245

Glu

Lys

Cys

Arg

Gly

Met

70

Leu

Tyr

val

Ser

Leu

Thr

val

Pro

230

Phe

va'

Phe

Lys

Gln

Thr

55

Thr

Arg

TYT

Ser

Ser

135

ASp

Thr

Tyr

Gin

215

Pro

Pro

Thr

Asn

Ala

Ala

40

Gly

Thr

sSer

ser

Ser

120

Lys

Tyr

ser

ser

Thr

200

Lys

Cys

Pro

Cys

Trp

ser

25

Pro

sSer

Asp

Asp

Asn

105

Ala

Ser

Phe

Gly

Leu

185

Tyr

Lys

Pro

Lys

val

265

TYF

eoltf-seqgl

Gly Tyr Thr

Gly

Pro

Thr

ASp

80

ser

Ser

Thr

Pro

val

170

ser

Ile

va'l

Ala

Piro

250

val

Gln

Ser

Ser

75

Thr

Leu

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Pro

235

Lys

val

Gly

Tyr

60

Thr

Ala

Thr

Lys

Thr

val

Asn

Pro

220

Giu

ASp

ASD

val Asp Gly

Page 18

rhe

Leu

45

AsSn

Ser

val

Tyr

Gly

Gly

val

rPhe

val

val

205

Lys

L.eu

Thr

val

val
285

Arg

30

Glu

Gln

Thr

Tyr

Trp

110

Pro

Thr

Thr

Pro

Thr

190

AsSh

ser

Leu

Leu

Ser

270

Glu

Ser

Trp

LYyS

Ala

Tyr

Gly

Ser

Ala

val

Ala

175

val

His

cys

Gly

Met

255

His

val

sSer

Met

Leu

TYr

&0

cys

Gln

va'

Ser

160

val

Pro

LYS

Asp

Glu

His



Asn Ala
290

val val
305

Glu Tyr

Lys Thr

Thr Leuy

Ser Cys
370

Glu Ser
385

Leu Asp

Lys Ser

Glu Ala

Gly Lys
450

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

<220>
<223>

<400>

Lys

ser

Lys

Ile

Pro

355

Ala

AsSh

ser

Arg

Leu
435

12

220
PRT
Artificial sequence

Thr

val

Cys

ser

340

Pro

val

Gly

ASD

LYS

teu

Lys

325

Lys

ser

Lys

Gin

Asn

Pro

Thr

310

val

Ala

ATg

Gly

Pro

390

ser

GIn

anti-Her3 (VL-CL)
12

Arg

295

val

Ser

Lys

Asp

Phe

375

Glu

Phe

Gly

Tyr

Asp Ile val Met Thr Gin Ser
1

5

Giu Arg Ala Thr ITe Asn Cys
20

Gly Asn Gln Lys Asn Tyr Leu
35

Pro Pro Lys Leu Leu Ile Tyr

Glu

Leu

Asn

Gly

Glu

360

Tyr

Asn

Phe

ASh

Thr
440

Pro

Lys

Thr

40

Trp

Glu

His

L.YS

Gln

345

t.eu

Pro

AsSn

Leu

val

425

Gln

Asp

Ser

25

Trp

Ala

eolf-seql

Glin Tyr

Gin Asp
315

Ala Leu
330

Pro Arg

Thr Lys

Ser Asp

Tyr Lys

395

val ser
410

Phe Ser

Lys Ser

Ser Leu
10
ser Gln

Tyr Gln

Ser Thr

AsSn

300

Trp

Pro

Glu

Asn

Ile

380

Thr

Lys

Cys

Leu

ala

Ser

Glin

Arg

rPage 19

Ser

Leu

Ala

Pro

Gin

365

Ala

Thr

Leu

Ser

ser
445

val

val

Lys

45

Glu

Thr

Asnh

Pro

Gin

350

val

val

Pro

Thr

val

430

L.eu

Ser

Leu

30

Pro

Ser

Tyr

Gly

Ile

335

val

ser

Glu

Pro

va'l

415

Met

Ser

Leu
15
Asn

Gly

Gly

Arg

Lys

320

Glu

Cys

Leu

Trp

val

400

AsSp

His

Pro

Gly

ser

GIn

val



50

Pro Asp
65

Ile ser

Asp Tyr

Lys Arg

Giu Gln
130

Phe Tyr
145

Gin ser

ser Thr

Giu Lys

Ser Pro
210

<210>
<211>
212>
<213>

<220>
<223>

<A400>

i

Arg

ser

Ser

Thr

115

Leu

Pro

Gly

Tyr

His

195

val

13
696
PRT

pPhe

teu

Tyr

val

Lys

Arg

ASTH

Ser

180

LYS

Thr

Ser

Gln

85

Pro

Ala

ser

Glu

Ser

165

Leu

val

Lys

Gly

70

Ala

Tyr

Ala

Gly

Ala

150

Glin

ser

Tyr

Ser

55

Ser

Glu

Thr

Pro

Glu

Ser

Ala

Phe
215

artificial Sequence

Gly

ASpP

phe

ser

120

Ala

val

ser

Thr

Cys

200

Ash

Ser

val

ser

Gln

val

Leu

185

Giu

Arg

eolf-seql
60

Gly

Ala

90

Gin

Phe

val

Trp

Thr

170

Thr

val

Gly

Thr

75

val

Gly

Ile

val

Ley

Thr

Glu

AsSp

Tyr

Thr

Phe

Cys

140

val

Gin

S5er

His

Cys
220

anti-Her3d (vH-CH1}-Fc(hole)-5D5 (VH-CL)

13

Gin val G'in Leu val Gin Ser Gly Ala Géu val Lys
5 1

ser val Lys val Ser Cys Lys Ala ggr Gly Tyr Thr
20

Tyr Ite Ser Trp val Arg Glin A%a Pro Gly GIn Gly
35 4

Gly Tgp Ile Tyr Ala Gly Thr Gly Ser Pro Ser Tyr
5 55

60

rpage 20

Phe

Tvyr

Lys

Pro

125

Ley

Asp

ASp

Lys

Gln
205

tys

phe

Leu

45

ASn

Thr

Cys

ey

110

Pro

Leu

Asn

Ser

Atla

180

Gly

Pro
Arg
30

Glu

Gln

Leu Thr
80

Gln ser

95

Giu Ile

ser Asp

Asn Asn

Ala Leu

160

Lys ASp

Asp Tyr

Leu sSer

Ggly ala
15
Ser Ser

Trp Met

Lys Leu



Gln

65

Met

Ala

Gly

Phe

Leu

145

Trp

Leu

Ser

Pro

Lys

225

Pro

ser

Asp

Asn

vai

305

Giu

Gly

Glu

Arg

Thr

Pro

130

Gly

Asn

GIn

Ser

Ser

210

Thr

Ser

Arg

Pro

Ala

290

val

Tyr

Arg

Leu

His

Leu

115

Leu

Cys

ser

Seyp

Ser

195

AsSn

His

val

Thr

Glu

275

Lys

Ser

Lys

val

Arg

Arg

100

val

Ala

Leu

Gly

Ser

180

Leu

Thr

Thr

Phe

Pro

260

val

The

val

Cys

Thr

ser

85

ASD

Thr

Pro

val

Ala

165

Gly

Gly

Lys

cys

Leu

245

Glu

Lys

Lys

Leu

Met

70

Leu

Tyr

val

Ser

Leu

Thr

val

Pro

230

Phe

val

Fhe

Pro

Thr

310

va’l

Thr

Arg

Tyr

ser

sSer

135

Asp

Thr

Tyr

Gln

Asp

215

Pro

Pro

Thr

Asn

Arg

val

ser

Thr

Ser

Ser

Ser

120

Lys

Tyr

Ser

Ser

Thr

200

Lys

Cys

Pro

cys

Leu

Asn

Asp

Asp

Asn

105

Ala

Ser

Phe

Gly

Leu

185

Tyr

Lys

Pro

Lys

val

265

Tyr

Giu

His

Lys

eolf-seql

Thr ser Thr

Asp

90

ser

sSer

Thr

Pro

val

170

ser

ife

val

Ala

Pro

250

val

val

Gin

Gin

Ala
330

Thr

Leu

Thi

Ser

His

Ser

cys

Glu

Pro

235

Lys

va'l

ASP

Tyr

315

Leu

Ala

Thr

Lys

Gly

140

Pro

Thr

val

AsSn

Pro

220

Glu

Asp

ASp

Gly

Asn

300

Trp

Pro

Page 21

Ser

val

Tyr

Gly

Gly

val

Phe

val

va’l

205

Lys

Leu

Thr

val

val

285

Ser

Leu

Ala

Thr

Tyr

Trp

110

Pro

Thr

Thr

Pro

Thr

190

Asn

Ser

Leu

Leu

Ser

270

Glu

Thr

Asn

Pro

Ala

Tyr

95

Gly

Ser

Alta

val

Ala

175

val

His

Cys

Gly

Met

255

His

val

Tyr

Gly

Ile
335

Tyr

80

Cys

Gln

val

Ala

Ser

160

val

Pro

Lys

ASP

Gly

Ile

Glu

His

Arg



Lys

Thr

Trp

Glu

385

Leu

Lys

Glu

Gly

Ser

463

Leu

TYr

Lys

Arg

Ser

545

Thr

Asp

Ala

Thr

Leu

cys

370

Ser

Asp

ser

Ala

Lys

450

Gly

val

Thr

Gly

Phe

530

Lys

Ala

Tye

Ala

Ile

Pro

355

Leu

AsSn

Ser

Arg

Leu

435

Gly

Gly

Gin

Phe

Leu

515

Asn

Asn

val

Trp

Pro
595

ser

340

Pro

val

Gly

ASp

Trp

His

Gly

Gly

Pro

Thr

500

Glu

Pro

Thr

Tyr

LyS

Cys

Lys

Gin

Gly

Gin

Asn

Gly

Gly

Trp

Asn

Ala

val

Ala

Arg

Gly

Pro

390

Ser

GIn

Gly

Ser

470

Gly

Tyr

val

Phe

Tyr

5530

Cys

Gly

Phe

LyS

ASD

Phe

375

Glu

Phe

Gly

TYyr

ser

455

Glu

Ser

Trp

Gly

Ala

Thr

Ile

Gly

Glu

360

Tyr

Asnh

Phe

Asn

Thr

440

Gly

val

Leu

Leu

Met

520

Asp

GIn

Thr

l.eu

Phe
500

Gin

345

Leu

Pro

ASnN

Leu

val

425

Gin

Gly

Gin

Arg

His

505

Tle

Arg

Met

Tyr

val

585

Pro

eolft-seq]

Pro Arg Glu

Thr

ser

Tyr

Tyr

410

Phe

LYS

Gly

Leu

L.eu

490

Trp

Asp

Phe

AsT

ATg

570

Thr

LYS

Asp

sSer

Ser

Gly

val

475

Ser

val

Pro

Thr

ser

555

Ser

val

Asn

Ile

380

Thr

Lys

Cys

Leu

Ser

460

Glu

cys

Arg

Ser

Ile

540

Leu

Tyr

Ser

Pro Ser ASp

pPage 22

Pro

Gln

365

Ala

Thr

Leu

ser

ser

445

Gly

ser

Ala

Gin

Ash

525

Ser

Arg

val

Ser

Glu
605

Gin

350

val

val

Pro

Thr

val

430

fteu

Gly

Gly

Ala

Ala

510

Ser

Ala

Ala

Thr

Ala

590

Gn

val

Ser

Glu

Fro

val

415

met

ser

Gly

Gly

Ser

495

Pro

Asp

ASp

Glu

Pro

575

ser

Leu

TYr

Leu

Trp

val

400

Asp

Pro

Gly

Gly

Gly

Gly

Thr

Thr

Leu

val

Lys



ser

Glu

625

ser

Lei

val

Lys

Gly

610

Ala

Gin

Ser

Tyr

ser
690

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

<220>
<223>

<400>

Thr

LYS

Glu

Ser

Ala

675

Phe

14
218
PRT

Ala

val

Ser

Thr

660

cys

Asn

Ser

Gin

val

645

Leu

Glu

Arg

val

Trp

Thr

Thr

val

Gly

val

615

Lys

Glu

Leu

Thr

Glu
695

Aartificial Seguence

505 (VL-CH1)

14

Asp Ile Gin Met
1

ASp Arg

Ser

Ala

Ser

Pro
50

Pro sSer

65

Ie

ser

Tyr Tyr

Lys

Ser

ser

s5er

vat

Lys

Arg

ser

Ala

Ser

115

Lys

Thr

20

LysS

i.eu

Phe

Leu

Tyr

100

Ala

ser

Thr
5
Ile
Asn
Lay
ser
Glin
85
Pro

ser

Thr

Glin

Thr

Tyr

Ile

Gly

70

Pro

Trp

Thr

Ser

Ser

Cys

Leu

Tyr

55

Ser

Glu

Thr

Lys

Gly

Cys

val

Gln

Ser

His

680

Cys

Pro

Lys

Ala

40

Trp

Gly

ASp

Phe

Gly

Gly

Leu

AsSp

Asp

Ser

Ser

25

Trp

Ala

Ser

Phe

Thr

eolf-seq]l

Leu Asn
Asn Ala

635

ser Lys
650

Ala Asp

Gly Leu

Ser Leu

10

Ser Gln

Tyr GlIn

Ser Thr

Gly Thr

Ala Thr

90

GIn Gly

ser val

Ala Ala
Page 23

Asn

620

Leu

ASp

Tyr

Ser

sSer

Ser

Gin

Arg

60

Asp

Tyr

Thr

Phe

Leu

Phe

GlIn

Ser

Glu

Ser
685

Ala

Leu

LysS

Glu

Phe

Tyr

Lys

Pro

125

Gly

Tyr

Ser

Thr

Lys

670

Pro

Ser

Leu

30

Pro

Ser

Thr

Cys

val

110

Leu

cys

Pro

Gly

TYr

His

val

val

15

Tyr

Gly

Gly

Leu

Gln

95

Glu

Ala

Leu

Arg

Ash

640

ser

LYS

Thr

Gly

Thr

Lys

val

Thr

80

Gln

Pro

val



130

Lys Asp Tyr
145

Leu Thr Ser

Leu Tyr Ser

Thr Gin Thr
195

val AsSp Lys
210

<210> 15
<211> 11
<212> PRT

Phe

Gly

Leu

180

Tyr

LysS

Pro

val

165

ser

Ile

val

Glu

150

His

Ser

Cys

Glu

135

Pro

Thr

val

Asn

Pro
215

<213> Artificial Sequence

<220>

<223> 1C007 HCDR1

<400> 15

val

Phe

val

val

200

Lys

Thr

Pro

Thr

185

Asn

Ser

eotf~seql
140

val

Ala

170

val

His

Cys

ser
155

val

Pro

Gly Tyr Ser Ile Thr Ser Gly Tyr Tyr Trp Ash
1 5 10

<210> 16
<211> 16
<212> PRT

<213> Artificial Sequence

<220>

<223> LCOO7 HCDRZ

<400> 16

Trp Asn Ser Gly Ala
160

Leu GIn Ser ser Gly
175

ser Ser Ser Leu Gly
190

Pro Ser Asn Thr Lys
205

Tyr Ile Thr Tyr Asp Gly Ser Asn Asn Tyr Asn Pro sSer Leu Lys Asn
1 5 10 15

<210> 17
<211 3
<212> PRY

<213> Artificial Seguence

<220>

<223> LCB07 HCDR3

<400> 17

Phe Asp Tyr
1

<210> 18
<211> 112
<212> PRT

pPage 24



<213> Artificial sequence

<220>
<223> LCO07 wH
<400> 18

Glu val Gin Leu Gln
1 5

ser Leu Ser Leu Thr
20

Tyr Tyr Trp Asn Trp
35

Met Gly Tyr Ile Thr
50

Lys Asn Arg Ile Ser

Leu Lys Leu Asn Ser
85

Ala Asp Phe Asp Tyr

<210> 19
<Z21i> 11
<212> PRT

Glu

Cys

Iie

Tyr

Ile

70

val

Trp

Ser

Ser

Arg

ASD

55

Thr

Thr

Gly

<213> Artificial Sequence

<220>
<223> LCO07 LCDRL

<400> 19

Gly

val

Glin

40

Gly

Arg

Thr

Gin

Pro

Thr

25

Phe

Ser

Asp

Glu

ealf-seql

Gly Leu val
10

Gly Tyr Ser

Pro Gly Asn

Asn Asn Tyr
60

Thr ser Lys
75

Asp Thr Ala
30

Thr Thr Leu

ser Ala Ser Gln Gly Ile Arg Asn Tyr Leu Asn
1 5 10

<210> 20
<211> 7
<212 PRT

<213> Artificial sequence

<220>
<223> LCOO7 LCDRZ

<400> 20

Tyr Thr Ser Ser Leu His Ser
1

5
<Z210> 21
<211> 8
<Z12> PRT

<213> Artificial sequence

Page 25

Lys

Ile

Lys

45

Asn

Asn

Thr

Thr

Pro

Thr

30

Leu

Pro

Gin

Tyr

val
110

ser

15

Ser

Glu

Ser

Phe

Glin

Gly

Trp

Leuy

Phe

80

Cys

ser



<220>
223>

<400>

1.CO07 LCDR3

21

GIn GIn Tyr Ser Lys Leu Pro Trp Thr
1 5

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

<220>
<Z223>

<400>

22
167
PRT

Artificial Seguence

LCOO7 Vi

22

?sp Ile val Leu

Asp Arg

Leu Asn

Tyr Tyr
50

ser Gly
65

Glu Asp

Thr Phe

«<210>
<211>
<212>
<213>

<220>
<223

<400>

val

Trp

35

Thr

Ser

Ile

Gly

23
5
PRT

Thr

20

Tyr

ser

Gly

Ala

Gly

Thr

Ite

Gin

ser

Thr

Thr

85

Gly

Gin

Ser

Gin

Leu

ASp

70

Tyr

Thr

ser

Cys

Arg

His

55

Tyr

Tyr

Lys

Artificial Sequence

GA201 HCDR1

23

ASp Tyr Lys Ile His
1 5

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

<220>
<223>

24
i7
PRT

artiticial Sequence

GA201 HCDRZ

Pro

Ser

Pro

40

Ser

Ser

Cys

Leu

Ser

Ala

25

ASp

Gly

Leu

Gln

Glu
105

eolt-seq]

5er Leu

1
i

Ser Glin

Gly Thr

vai Pro

Thr Ile

75

Gln Tyr
90

¥le Lys

Page 26

Ser

Gly

val

ser

60

Ser

Ser

Ile

Arg

Asn

LysS

Ser

Argd

30

Leu

Phe

Leu

Leu

Leu

15

Asn

Leu

Ser

Glu

Pro
95

Gly

Tyr

Ile

Gly

Pro

80

Tro



<213> Argificial seguence

<400> 24
1

Gly

<210> 25
<Z11> 11
<Z212> PRT
<220>
<223>

<400> 25

GA201 HCDR3

eolf-seql

Leu Ser Pro Gly Gly Tyr Tyr val Met Asp Ala
1 5

<213> Artificial Seguence

<210> 26

<211> 120
<212> PRT
<220>

<223> GAZ201 VH
<400>- 26

GIn val GIn Leu
1

ser val Lys

Lys tle His
35

Gly Tyr pPhe
50

Gin Gly Arg
65

Met Glu Leu

Ala Arg Leu

Gly Thr Thr
115
<210> 27

val

20

Trp

Asn

val

Ser

Ser

100

val

val

Ser

val

Pro

Thr

Ser

85

Pro

Thr

Glin

Cys

Arg

ASN

Iie

70

Leu

Gly

val

Ser

Lys

Gin

Ser

55

Thr

Arg

Gly

ser

Gly

Ala

Ala

40

Gly

Ala

ser

Tyr

sSer
120

10

Ala Glu val
10

ser Gly Phe
25

Pro Gly Gin

Tyr Ser Thr

ASp Lys Ser
75

Glu Asp Thr
90

Tyr val Met
105

rPage 27

Lys

Thi

Gly

Tyr

Thr

Ala

ASp

Lys

Phe

leu

45

Ala

Ser

val

Ala

Pro

Thr

30

Glu

Glin

Thr

Tyr

Trp
110

15

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

Gly

Tyr Phe Asn Pro Asn Ser Gly Tyr Ser Igr Tyr Ala Gin Lys Phe Gln
5

ser

Tyr

Met

Phe

TYr

80

cys

Glin



eolf-seql

<211> 11

<212> PRT

<213> Artificial Sequence
«220>

<223> GAZ201 LCDR1

<400> 27

Arg Ala ser Gln Gly Ile Asn Asn Tyr Leu Asn
1 5 10
<210> 28

<211> 7

«212> PRT

<213> artificial Sequence
<220> ‘

<223> GAZ01 LCDR2Z

<400> 28

Asn Thr Asn Asn %eu Gtn Thr
i

<210> 29

<211> 8

<212> PRT

<213> Artificial sequence
<220>

<223> GAZ201 LCDR3

<400> 29

teu G1n His Asn Ser Phe Pro Thr
i 5

<210> 30

<211> 106

<212> PRT

<213> Artificial Sequence
<220>

<223> GAZ201 VL

<400> 30

Asp ITe Gin Met Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1 5 10 15

asp Arg val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Asn Asn Tyr
20 25 30

Leu Asn Trp Tyr Gln GlIn Lys Pro Gly Lys Ala Pro Lys Arg Leu Ile
35 40 45

Tyr Asn Thr Asn Asn Leu Gln Thr Gly val Pro Ser Arg Phe Ser Gly
50 55 60

ser Gly Ser Gly Thr Glu Phe Thr Leu Thr Ile Ser Ser Leu Glin Pro
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eolf-seql
75

65 70 80

Glu Asp Phe Ala Thr Tyr Tyr Cys teu Gln His Asn Ser Phe Pro Thr
85

90 95

phe Gly GIn Gly Thr Lys Leu Glu Ile Lys

100 105
<210> 31
<211> 5
<212> PRT
<213> Artificial Sequence
<220>
<223> 3F2 HCDRL
<400> 31
Ser Tyr Ala Met Ser
1 5
<210> 32
<211> 16
<212> PRT
<213> Artificial Sequence
<220>
<223> 3F2 HCDR2
<400> 32
Ala Ile ser Gly Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser val Lys
1 5 10 15
<210> 33
<Z21l> 8
<212> PRT
<213> Artificial Sequence
<220

<223> 3F2 HCDR3
<400> 33

Tyr Cys Ala Lys g?y Trp Phe Gly
i

<Z210> 34

<211> 117

<212> PRY

<213> Artificial sequence
<220>

<223> 3F2 VH

<400> 34

Gle val GIn Leu Leu Glu Ser Gly Gly Gly Leu val Gln Pro Gly Giy
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe Thr Phe Ser ser Tyr
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Ala Met

ser Ala
50

Lys Gly

Lteu Gin

Ala Lys

val Thr

<210>
<21l>
<212>
<21.3>

<220>
<223>

<400>
1

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

<220>
<223>

<400>
Asn val
1

<Z210>
<211
<212>
<213>

<220>
<223>

<400>

Cys Gin
1

20 25
ser Trp val Arg GIn Ala pPro
35 40
Ile ser Gly Ser Gly Gly Ser

55
Arg Phe Thr Ile Ser Arg Asp
70
Met Asn Ser Leu Arg Ala Glu
85
Gly Trp Phe Gly Gly Phe Asn

100 105
val Ser Ser
115

35

11

PRT .

Artificial Sequence

3FZ LCDR1
35

36

7

PRT

Artificial Sequence
372 LCDRZ

36

Gly Ser Arg Arg Ala
5

37

9

PRT

Artificial Sequence
3FZ LCDR3

37

Gin Gly Ile Met Leu Pro Pro
5

solf-seql

Gly Lys Giy

Thr Tyr Tyr
60

AsSn Ser Lys
75

Asp Thr aAla
90

Tyr Trp Gly

Arg Ala ser GIn Ser val Thr Ser Ser Tyr Leu
5 10

page 30

Leu

45

Ala

Asnh

val

Gln

30

Glu

Asp

Thr

Tyr

Gly
110

Trp

ser

Leu

Tyr

Thr

val

val

Tyr

Cys

Leu



eolf-seql

<210> 38

<211> 108

<212> PRT

<213> Artificial sequence

<220>
<223> 3F2 VL

<400> 38

Glu 1le val Leu Thr GIn Ser Pro Gly Thr Leu Ser Leu Ser Pro Gly
1 5 10 15

Glu Arg Ala Thr Leu Ser Cys Arg Ala Ser Glin Ser val Thr Ser Ser
20 25 30

Tyr Leu Ala Trp Tyr GIn Gln Lys Pro Gly GIn Ala Pro Arg Leu Leu
35 40 45

ITe asn val Gly Ser Arg Agg Ala Thr Gly Iie Pgo Asp Arg Phe Ser
50 5 6

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

Pro Glu Asp Phe g1a val Tyr Tyr Cys ng Gin Gly Ile Met geu Pro
5 9 5

pro Thr phe Gly Gin Gly Thr Lys val Glu Ile Lys
100 105

<210> 39

<211> 5

<212> PRT

<213> aArtificial Sequence

<220>
<223> CHIALIA HCDR1

<400> 39

Glu Phe Gly met Asn
1 5

<230> 40

<2131> 17

<212> PRT

<213> Artificial Ssequence

<220>
<223> CH1AlA HCDRZ

<400> 40
Trp I1e Asn Thr iys Thr Gly Glu Ala Thr Tyr val Glu Glu Phe Lys
1 5 10 15

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

<220>
<223>

<400>

41
12
PRT

Artificial sequence

CH1ALA HCDR3

41

eoif-seql

Trp Asp Phe Ala Tyr Tyr val Glu Ala get Asp Tyr
1 5 0

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

<220>
<223>

<400>

42
121
PRT

artificial Segquence

CHIALIA VH

42

Gin val Gin Leu

1

Ser

Gly

Gly

Lys

Met

Ala

Gin

val

Met

Trp

50

Gly

Glu

Arg

Gly

«<210>
<211>
<212>
<213>

<220>
<223>

<400>

Lys

Asn
35

Tle

Arg

Leu

Trp

Thr

115

43
i1
PRT

val

20

Trp

Asn

val

Arg

val

Ser

val

Thr

Thr

Ser

85

Phe

va'l

Gin

Cys

Arg

Lys

Phe

70

Leu

ala

Thr

ser

Lys

Gln

Thr

55

Thr

Arg

Tyr

val

Artificial Seguence

CH1AlA LCDRI1

43

Gly

Ala

Ala

40

Gly

Thr

Ser

Tyr

Ser
120

Ala

Ser

25

Pro

Glu

ASp

AsSp

val

105

ser

Glu val
10
Gly Tyr

Gly Gln

Ala Thr

Lys

Thr

Gly

TY"r
60

Thr ser Thr

75

Asp Thr Ala

90

Glu Ala

Page 32

Met

Lys

Phe

Ley

45

val

ser

val

Asp

Fro

Thr

30

Glu

Glu

Thr

TYr

Tyr
110

Gly

15

Glu

Trp

Giu

Ala

Tyr

95

Trp

Phe

Met

Phe

80

Cys

Gly



1

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

<220>
<223>

<400>

1

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

<220>
<223>

<400>

44

7

PRT

Artificial sequence

CHI1A1A LCDRZ
44

ser Ala Ser Tyr Arg Lys Arg
5

45

10

PRT

artificial Sequence

CH1IALA LCDR3
45

His Gln Tyr Tyr Thr Tyr Pro Leu Phe
1 5

<210>
<211
<212>
<213>

<220>
<223>

<400>
Asp Ile
1

ASp Arg
vai Ala
Tyr Ser

50

Ser Gly
65

Glu Asp

Phe Thr

46

108

PRT

Artificial Sequence
CH1ALA VL

46

Gin Met Thr Gin Ser

val Thr fle Thr Cys
20

ggp Tyr Gln Gin Lys

Ala Sser Tyr Arg Lys
55

ser’ Gly Thr Asp Phe
70

Phe Ala Thr Tyr Tyr
85

rphe Gly Gln Gly Thr

Pro

LYS

Pro

40

Arg

Thr

cys

L.ys

Ser

Ala

25

Gly

Gly

Lel

His

Leu

eolf-seql

Lys Ala ser Ala Ala val Gly Thr Tyr VSI Ala
5 1

Thr
10

Ser Leu
10

ser Ala

Lys Ala

val Pro

Thr Ile
75

GIn Tyr
90

Glu Ile
Page 33

ser

Ala

Pro

Ser

60

ser

TYr

Lys

Ala

val

Arg

ser

Thr

Ser

Gly

30

Leu

Phe

l.eu

TYIP

val

15

Thr

Leu

Ser

Gln

pro
95

Gly

Tyr

Iie

Gly

Pro

80

Leu



eclf-seql
100 105

<210> 47

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> Anti-CD33 HCDR1L

<400> 47

Gly Tyr Thr Ile Thr Asp Ser Asn Ile His
1 5 10

<210> 48

<21i> 13

<232> PRT

<213> Artificial Seguence

<220>
<223> Anti-Cb33 HCDRZ

<400> 48

Tyr Ite Tyr Pro Tyr Asn Gly Gly Thr Asp Tyr Asn Gln
1 5 10

<210> 49

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> Anti-Cb33 HCDR3

<400> 49
Gly Asn Pro Trp teu Ala Tyr
1 5

<210> 50
<211> 116
<212> PRT
<213> Artificial Sequence

<220>
<223> Anti-CD33 VH

<400> 50

Gty val Gln Leu val Glin Ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15

ser val Lys val Ser Cys Lys Ala Ser Gly Tyr Thr Ile Thr Asp Ser
20 25 30

Asn Ile His Trp val Arg Gln Ala Pro Gly Gin Ser Leu Glu Trp Ile
35 40 45

Gly Tyr Ile Tyr Pro Tyr Asn Gly Gly Thr Asp Tyr Asn Gin Lys Phe
Page 34



eolf-seq]
50 55 60

Lys Ash Arg Ala Thr teu Thr val Asp Asn Pro Thr Asn Thr Ala Tyr
65 70 75 80

Met Glu bLeu Ser Ser Leu Arg Ser Glu Asp Thr ala Phe Tyr Tyr Cys
85 90 95

val Asn Gly Asn Pro Trp Leu Ala Tyr Trp Gly Gin Gly Thr Leu val
100 105 110

Thr val Ser Ser

115
<210> 51
<211> 15
<212> PRT
<213> Artificial Sequence
<220>
<223> Anti-Cp33 LCDRL
<400> 51
Arg Ala Ser Glu Ser Leu Asp Ash Tyr Gly Ile Arg Phe Leu Thr
1 5 10 15
<210> 52
<2il> 7
<212> PRT
<213> aArtificial sequence
<220>
<223> Anti-Cb33 LCDRZ
<400> 52
Ala Ala ser asn Gin Gly Ser
1 5
<210> 53
<211l> 9
<212> PRT
<213> artificial Sequence
<220>
<223> Anti-CD33 LCDR3
<400> 53

GIn Gln Thr Lys Glu val Pro Trp Ser
1 5

<210> 54

<211> 111

<212> PRT

<213> Artificial Sequence
<220>

<223> Anti-CD133 VL
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<400>

54

Asp Ile G1n
1

Asp

Gly

LYS

Arg

65

ser

Glu

Arg

Ite

Leu

50

Phe

Leu

val

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

<220
<223>

<400>

Gly Tyr Thr pPhe Arg Ser Ser Tyr Ile Ser
1 5

<210>
<Z1l>
<212>
«213>

<220>
<223>

<400

val

Arg

35

Leu

Ser

Gin

Pro

55
10
PRT

Leu

Thr

20

Phe

Met

Gly

Pro

Trp
100

Thr

Ile

Leuy

Tyr

ser

Asp

g5

Ser

Glin

Thr

Thr

Ala

Gly

70

ASp

rhe

ser

cys

Trp

Ala

55

Ser

Phe

Gly

artificial Sequence

anti-Her3 HCDR1

55

56
17
PRT

artificial Sequence

anti-Her3 HCDRZ

56

Pro

Arg

Phe

40

Ser

Gly

Ala

Glin

5er

Ala

25

Gin

ASh

Thr

Thr

Gly

eolF-seql

Thr Leu Ser
10

ser Glu ser

Glin Lys Pro

Gln Gy Ser
60

Gglu phe Thr
75

Tye Tyr Cys
90

Thr Lys vali

10

Ala

Leu

Gly

45

Gly

Leu

Gin

Glu

ser

ASD

30

Lys

val

Thr

Gin

val
110

val

15

Asn

Ala

Pro

Ite

Thr

95

Lys

Gly

Tyr

Pro

Ser

Ser

80

Lys

Trp Ile Tyr Ala Gly Thr Gly Ser Pro Ser Tyr Asn Gln Lys Leu Gin
1 5

Gly

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

57
11
PRT

Artificial sequence

10

Page 36

15



<220>
<223>

<400> 5

7

anti-Her3 HCDR3

201f-seqgl

His Arg Asp Tyr Tyr Ser Asn Ser Leu Tgr Tyr
1 5 1

<210> 58

<211> 120

<212> PRT

<213>

<220>

<223>

<400> 58

GIn val Gln

1

Ser val Lys

Tyr ITe Ser
35

Gly Trp Ile

50

Gln Gly Arg

65

Met Glu Leu

Ala Arg His

Gly Thr Leu
115

<210> 59

<211> 16

<212> PRT

<213>

<220>

<223>

<400> 59

Leu

va'l

20

Trp

Tyr

val

Arg

Arg

val

anti-Her3 VH

val

5

Ser

val

Ala

Thr

sSer

85

Asp

Thr

Glin

Cys

Arg

Gly

Met

70

Leu

Tyr

val

anti-Her3 LCDR1

Artificial Sequence

Ser

LysS

Gln

Thr

55

Thr

Arg

Tyr

Ser

Artificial Sequence

Gly

Ala

Ala

40

Gly

Thr

sSer

ser

Ser
120

Ala

Ser

25

Pro

Ser

Asp

Asp

Asn
105

Glu

16

Gly

Gly

Pro

Thr

Asp

90

Ser

val Lys

Tyr Thr

Gin Gly

ser Tyr

60

Ser Thr
75

Thr Ala

Leu Thr

Lys

Phe

Leu

45

Asn

Ser

va'

Tyr

Pro

Arg

30

Glu

Gin

Thr

Tyr

Trp
110

Gly
15

ser

Lys

Ala

TYr

95

Gly

Ala

ser

Met

Leu

Tyr

80

Cys

Gln

Lys Ser Ser Glin Ser val Leu Asn Ser Gly Asn GIn Lys Asn Tyr Leu
1 10 i5

<210> 60
<211> 7
<212> PRT

5
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<213>

<220>
<223>

<400

Artificial Sequence

anti-Her3 LCDR2
60

Trp Ala Ser Thr Arg Glu ser
1 5

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

<220>
<223>

<400>
GIn Ser
1

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

<220>
<223>

<400>

Asp Ile
1

Glu Arg

Gly Asn

Pro Pro

50

Pro Asp

65

Ile Ser

Asp Tyr

Lys

<210>

61

9

PRT

arrificia’l sequence
anti-Her3 LCDR3

61

Asp Tyr Ser Tyr Pro Tyr Thr
5

62

113

PRT

Artificial Sequence
anti~Her3 vi

62

val Met Thr GIn Ser Pro Asp
5

Ala Thr Ile Asn Cys Lys Sséer
20 25

Gln Lys Asn Tyr Leu Thr Trp
35 40

Lys Leu Leu Ile Tyr Trp Ala
55

Arg Phe Ser Gly Ser Gly Ser
70

ser Leu GIn Ala Glu Asp val
85

Ser Tyr Pro Tyr Thr Phe Gly
100 105

63

eclf-seql

ser Leu
10

Ser Gln

Tyr Glin

Ser Thr

Gly Thr

75

Ala val
90

Gln Gly

page 38

Ala

Ser

Gin

Arg

60

ASD

Tyr

Thr

val

val

Lys

45

Glu

Phe

Tyr

LYS

Ser

Leu

30

Pro

Ser

Thr

Cys

Leu
110

Leu

15

Asn

Gly

Gly

Leu

GIn

a5

Glu

Gly

Ser

Gln

val

Thr

80

Ser

Ile



eolf-seql

<211> 5

«<212> PRT

<213> Artificial Sequence
<220>

<223> 5D5 HCDPR1
<400> 63

Ser Tyr Trp Leu His
1 5

<210> 64

<211 17

<212> PRT

<213> Artificial Sequence
<220>

<223> 5D5 HCDR2Z

<400> 64

Met Ile Asp Pro Ser Asn Ser Asp Thr Arg Phe Asn Pro Asn Phe Lys
1 5 10 15

ASD

<210> 65

<211> 10

<212> PRT

<213> Artificial Seguence
<220>

<223> 5D5 HCDR3

<400> 65

Tyr Arg Ser Tyr val Thr Pro iLeu Asp Tyr
1 > 10

<210> 66

<21l> 119

<212> PRT

<213> Artificial Sequence
<220>

<223> 5D5 VH

<400> 66

Glu val GIn Leu val Glu Ser Gly Gly Gly Leu val Gln Pro Gly Giy
1 5 10 15

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

Trp Leu His Trp val Arg Gin Aga Pro Gly Lys Gly Leu Glu Trp val
35 4 45

Gly Met Ile Asp Pro Ser Asn Ser Asp Thr Arg Phe Asn Pro Asn Phe
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eo}f-seql
50 55 60

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

Leu GIn Met Asn Ser Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys
85 30 95

ala Thr Tyr Arg Ser Tyr val Thr Pro Leu Asp Tyr Trp Gly Gin Gly
100 105 110

Thr Leu val Thr va'l Ser ser
115

<210> 67

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> 5D5 LCDbRI

<4Q0> 67

Lys Ser Ser Gin Ser Leu Leu Tyr Thr Ser Ser GIn Lys Asn Tyr Leu
1 5 10 15

Ala

<210> 68

<211> 7

<212> PRT

<213> Artificial Sequence
<220>

<223> 5D5 LCDRZ

<400> 68

Trp Ala Ser Thr Arg Glu Ser
1 5

<210> 69

<211> 9

<212> PRT

<213> Artificial Sequence
<220>

<223> 5D5 LCDR3

<400> 69

Gln GlIn Tyr Tyr %ia Tyr Pro Trp Thr
1

<210> 70

<211> 113

<212> PRT
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<213>

<220>
<223>

<400>

Artificial Sequence

5D5 VL

70

Asp Ile Gln Met
1

Asp Arg
Ser Sser

Ala Pro
50

Pro ser
65

Ile Ser
Tyr Tyr
Lys

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

<400>

Asp LysS
1

Gly Pro
Ile Ser

Glu Asp
50

His Asn
65

Arg val

val

Gin

35

Lys

Arg

ser

Ala

71
227
PRT
Homo

71

Thr

Ser

Arg

35

Pro

Ala

val

Thr

20

LYS

Leu

Phe

Leu

Tyr
100

Thr

Ile

Asn

Leu

Ser

Gin

85

Pro

sapiens

His

val

20

Thr

Glu

Lys

Ser

Thr

5

Phe

Pro

val

Thr

val
85

Gln

Thr

Tyr

Ile

Gly

70

Pro

Trp

Cys

Leu

Giu

LYS

LYS

Leu

Ser

Cys

Leu

Tyr

55

Ser

Glu

Thr

Pro

Phe

val

Phe

55

Pro

Thr

Pro

Lys

Ala

40

Trp

Gly

AsSp

Phe

Pro

Pro

Thr

40

Asn

Arg

val

Ser

Ser

25

Trp

Ala

Ser

Phe

Cys

Pro

25

Cys

Try

Glu

Leu

eolf-seql

Ser

10

ser

TYDP

Ser

Gly

Ala

90

Glin

Pro

10

LYS

val

Tyr

Glu

His

Leuy Ser

Gln Ser

-

Gin G1In

Thr Arg
60

Thr Asp
75

Thr Tyr

Gly Thr

Ala Pro

Pro Lys

val val

val Asp
60

Gin Tyr
75

GIn Asp

Page 41

Ala

Leu

LYS

45

Glu

Phe

Tyr

Lys

Gy

AsSp

ASD

45

Gly

Asn

Trp

Ser

Leu

30

Pro

Ser

Thr

cys

val
110

Leu

Thr

30

val

val

Ser

Leu

val

15

Ty

Gly

Gly

Leu

Glin

95

Glu

Leu

15

Leu

Ser

Glu

Thr

Asn
95

Gly

Thr

Thr
80

Gin

ile

Gly

Met

His

val

Tyr

80

Gly



LyS

Glu

TYyr

Leu

145

Trp

val

Asp

His

Pro
225

Glu

LYS

Thr

130

Thr

Glu

l.eu

Lys

Glu

210

Gly

<210>
<2311>
<212>
<213>

<220>
<223>

<400>

Tyr

Thr

115

Leu

Cys

Ser

Asp

Ser

195

Ala

Lys

72
15
PRT

Lys

Ile

Pro

Leu

Asnh

Ser

180

Arg

Leu

Linker

72

Cys

ser

Pro

val

Asp

Trp

His

Lys

Lys

ser

Lys

150

GIn

Gly

Gln

Asn

val

Ala

Pro

ser

Gln

His
215

Artificial Seguence

Ser

Lys

120

Asp

pPhe

Glu

Phe

Gly

Tye

AsSn

105

Gly

Glu

Tyr

ASh

Phe

185

Asn

Thr

aolf-seql

Lys Ala

Gin Pro

Leu Thr

Pro Sser

155

Asn Tyr
170
Leu Tyr

val phe

Gin Lys

Leu

Arg

LyS

Ser

Ser

Ser
220

Pro

Glu

125

Asn

Ile

Thr

Lys

cys

205

Leu

Ala

110

Pro

Gln

Ala

Thr

Leu

190

Ser

ser

Pro

Gin

val

val

Pro

175

Thr

val

Leu

Glu Pro Lys Ser Cys Gly Gly Gly Gly Ser Gly Gly Gly Gly ser
1 5 10 15

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

<220>
<223>

<400>

1

<210>
<211>

73
16
PRT

Artificial Seguence

Linker

73

74
19

Page 42

Ile

val

ser

Glu

160

Pro

val

Met

ser

Glu Pro Lys Ser Cys Asp Gly Gly Gly géy Ser Gly Gly Gly g;y Ser
5



<212>
<Z213>

<220>
<223>

<400>

eolf-seql
PRT .
artificial Sequence

Leader 1

74

Met Asp Trp Thr Trp Arg Ile Leu Phe Leu val Ala Ala Ala TEr Gly
1 5 1

10

Ala His Ser

<210
<211>
<212>
<213>

<220>
<223>

<400>

1

75

22

PRT

Artificial Seguence

Leader 2

75

Met Asp Met Arg val Pro Ala GIn Leu Leu Gly Leu Leu Leu Leu Trp
5 10

15

Phe Pro Gly Ala Arg Cys
20

<210>
<211
<212>
<213>

<220>
<Z223>

<400>

76

19

PRT

Artificial sequence

Leader 3

76

Met Gly Trp Ser Cys Ile ITe Leu Phe teu val ala Thr Ala T?r Gly
i 5 1

val His Ser

<Z210>
<Z21l>
<212>
<213>

<220>
<223>

<400>

77

5

PRT

artificial Seqguence

V9 HCDRI
77

Gly Tyr Thr Met Asn
1 5

<210>
<21l>

78
17
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<212>
<213>

<220>
<223>

<400>

1

ASp

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

<2Z20>
<223>

<400>

PRT

Artificial Sequence

VG HCDR2

78

79
13
PRT

Artificial Sequence

V9 HCDR3

79

eolf-seql

ser Gly Tyr Tyr Gly Asp Ser Asp Trp T%r Phe Asp val
i 5 1

<210
<211
<212>
<213>

<220>
<223>

<400

80
122
PRT

Artificial sequence

V3 VH
80

Glu val Gln Leu

1

Ser Leu

Thr Met

Ala Leu
50

Lys ASD
65

Leu Glin

Ala Arg

Arg

ASn

35

Ile

Arg

Met

Ser

Ley

20

Trp

AsSn

Fhe

AsSn

Gly

val

ser

val

Pro

Thr

Sar

85

Tyr

Glu

cys

Arg

Tyr

Ile

70

Leu

Tyr

sSer

Ala

GIn

Lys

55

Ser

Arg

Gly

Gly

Ala

Ala

40

Gly

val

Ala

ASp

Gly

ser

25

Pro

val

ASp

Glu

sar
105

Gly Leu val
10

Gly Tyr Ser

Gly Lys Gty

ser Thr Tyr
60

Lys Ser Lys
75

Asp Thr Ala
50

Asp Trp Tyr

Page 44

Gln

phe

Leu

45

AsSh

Asn

val

Phe

Pro

Thr

30

Glu

Gln

Thr

Tyr

ASD
110

Gly

15

Gly

Trp

Lys

Ala

Tyr

95

va'l

Leu Ile Asn Pro Tyr Lys Gly val Ser Thr Tyr Asn Gln Lys P?e Lys
5 10 1

Gly

Tyr

val

rPhe

Tyr

8G

Cys

Trp



ealf-seql

Gly Gin Gly Thr Leu val Thr val Ser Ser

115 120
<210> 81
<211> 11
<212> PRT
<213> Artificial Sequence
<220>
<223> V9 LCDRL
<400> 81
Arg Ala Ser GIn Asp ITe Arg Asn Tyr Leu Ash
1 5 10
<210> 82
<211> 7
<212> PRY
<213> Artificial sSeguence
<220>
<223> V9 LCDRZ
<400>- 82
{yr Thr Ser Arg geu Glu ser
<210> 83
<21l> 9
<212> PRT
<213> artificial sequence
<220>
<223> VY LCDR3
<400> 83
Gln GIn Gly Asn Thr Leu Pro Trp Thr
1 5
<210> 84
<211> 107
<2iZ2> PRT
<213> Artificial Seguence
<220>
<223> V9 VL
<400> 84

1

asp Arg val Thr Ile Thr Cys Arg A
2

Leu Asn Trp Tyr GIn GIn Lys PSO Gly Lys Ala Pro Lys Leu Leu Ile
35 4 45

Asp Ile Gin Met Thr Gln Ser Pro Ser Ser teu Ser Ala Ser val Gly
5 5

10

20

Page 45

Ta ser ¢In Asp Ile Arg Asn Tyr
5 30



Tyr Tyr Thr Ser Arg Leu Glu Ser
50 55

65

Glu Asp

ser Gly Ser Gly Thr Asp Tyr Thr
70

phe Ala Thr Tyr Tyr Cys
85

Thr Phe Gly GIn Gly Thr Lys val

<210>
<211>
<212>
<213

<220>
<223>

<400>

Glu val
1

Ser Leu

Thr

Met

Ala Leu

50

ASP
Gin
Ala
Gln

Gly

val
130

ser

Ala
145

Ser

val GIn

100

85

454

PRT

Aartificial Sequence

VI(VH-CLY-LC007 (VL-CL)
85

Gin Leu val Glu Ser Gly
5

Leuy Ala Ala

20

Arg Ser Cys

Ala
40

Asn val Gin

35

Trp Arg

Ile Asn Pro Tyr Lys Gly

Ile val

70

Arg Phe Thr Ser

Met Ser

85

ASN Leu Arg

ser Gly Tyr Tyr Gly Asp

val
120

Thr Leu val Thr

Phe Pro Pro Ser

135

val val Leu

150

cys Leu Asn

val Ala

165

Trp Lys AsSp Asn

Gly

Leu

Gln

Glu
105

Gly

Ser

25

Pro

val

ASp

Gliu

Ser

105

Ser

ASp

Asn

Leu

eclf-seql

val

Thr

Gln

%0

Ile

Gly

10

Gly

Gly

ser

Lys

ASp

90

Asp

Ser

Gly

Phe

Gin
170

Pro Ser Arg Phe Ser Gly
60

ITe Ser Ser Leu Gin Pro
75 80

Gly Asn Thr Leu Pro Trp

Lys

Leu val Gln Pro Gly Gly

13

Thr
30

Tyr Ser Phe Gly Tyr

Lys Gly Leu Glu va'

45

Trp

Thr Tyr Gin Phe

60

Asn Lys

Ser Thr Ala

75

LyS Asn Tyr

80

Thr Ala val Tyr Tyr

95

Cys

Trp Tyr Phe val Trp

val Ala

125

Ala ser Pro

Gin Leu Thr

140

Lvs Ser Gly

Tyr Pro GTu Ala

155

Arg Lys

160

Gln Glu

175

Ser Gly Asn Ser

Page 46



sSer

Thr

Cys

Asn

225

Asp

Asp

Leu

Tyr

Ser

305

Glu

Thr

Pro

Thr

sSer

Ala

val

Leu

Glu

210

Arg

Tie

Arg

Asn

Tyr

290

Gly

ASD

Phe

ser

Ala

370

val

Ser

Thr

Cys

Thr

Thr

195

val

Gly

val

val

Trp

275

Thr

Ser

Ile

Gly

val

355

Ser

Gin

val

Leu

Glu
435

Glu

180

Leu

Thr

Glu

Leu

Thr

260

Tyr

Ser

Gly

Ala

val

Trp

Thr

Thr

420

val

Gln

ser

His

cys

Thr

245

Ile

Gin

Ser

Thr

Thr

325

Gly

Ije

val

Lys

Glu

405

Leu

Thr

ASp

Lys

Gln

230

Glin

Ser

Gln

Leu

ASD

Tyr

Thr

Phe

Cys

vai

390

Gln

Ser

His

Ser

Ala

Ser

cys

Arg

His

295

Tyr

Tyr

Lys

Pro

Ley

375

ASp

ASp

Lys

Gin

Lys

Asp

200

Leu

Gly

Pro

Ser

Pro

280

Ser

Ser

cys

Leu

ero

360

L.eu

Asn

Ser

Ala

Gly

Asp

Tyr

ser

Gly

Ser

Ala

265

ASp

Gly

Leu

Glin

Glu

345

Ser

Asn

Ala

Lys

AsSp

ieu

eolf-seql

Ser Thr Tyr

Giu

Ser

Gly

Ser

250

Ser

Gly

val

Thr

Gin

330

Ite

ASp

AsSh

Leu

ASp

410

Tyr

Lys

Pro

Ser

235

Leu

Gin

Thr

Pro

Ile

315

Tyr

Lys

Glu

Phe

Gin

395

Ser

Glu

His

val

220

Gly

Ser

Gly

va'l

ser

300

ser

Ser

Arg

Gln

Tyr

Ser

Thr

Lys

ser 5er Pro

Page 47

Ser

205

Thr

Gly

Ala

Ile

Lys

285

Arg

AsSn

Lys

Thr

Leu

365

Pro

Gly

Tyr

val
445

Leu

190

val

LyS

Gly

ser

Phe

Leu

Leu

val

350

Lys

Arg

ASn

Ser

Lys

Thr

Ser

Tyr

Ser

Gly

Leu

255

AsSh

Leu

ser

Glu

Pro

335

Ala

Ser

Glu

Ser

Leu

415

val

LyS

Sey

Ala

Phe

Ser

240

Gly

Tyr

Ile

Gly

Pro

320

Trp

Ala

Gly

Ala

Gin

460

Ser

Tyr

Ser



Phe Asn Arg Gly Glu Cys

450

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

<220>
<223>

<400>

Asp Lys
i

Gly Pro
Ile Ser
Glu Asp

50

His Asn
65

Arg val
Lys Glu
Glu Lys
Tyr Thr

130

Leu Trp
145
Trp Glu

val Leu

Asp Lys

86
227
PRT

artificial Sequence

Fc(knob) P329G LALA

86

Thr

Ser

Arg

35

Pro

Ala

val

Tyr

Thr

115

Leu

Cys

Ser

Asp

ser
195

His

val

20

Thr

Glu

Lys

ser

LYS

100

Tle

Pro

Leu

Asn

sSer

180

Arg

Thr Cys Pro

5

Phae

Pro

val

Thr

val

85

Cys

Ser

Pro

val

ASp

Trp

tey

Glu

Lys

Lys

Leu

Lys

Lys

Cys

Gly

Glin

Phe

val

Phe

55

Pro

Thr

val

Ala

Arg

Gly

Pro

ser

GIn

Pro

Pro

Thr

40

Asn

Arg

val

ser

Lys

120

ASp

Phe

Glu

Phe

Gly

cys

Pro

25

Cys

Trp

Glu

Leu

AST

105

Gly

Glu

Tyr

Asn

Phe

185

Asn

eolf-seql

Pro

10

Lys

val

Tyr

Glu

His

90

LysS

Gin

Leu

Pro

Asn

170

Leu

val

Ala Pro

Pro Lys

val val

val Asp

60

Gln Tyr
75

Gln Asp

Ala Leu

Pro Arg

Thr Lys

140

ser Asp
155
Tyr LysS

Tyr Ser

Phe Ser

page 48

Glu

ASp

ASD

45

Gly

Asn

Trp

Gly

Glu

125

Asn

Ile

Thr

Lys

Cys
205

Ala

Thr

30

val

val

ser

Leu

Ala

110

Pro

Gin

Ala

Thr

Leu

190

sSer

Ala

15

Leu

Ser

Glu

Thr

Ash

95

Pro

Gln

val

va'l

Pro

175

Thr

val

Gly

Met

His

val

Ile

val

ser

Glu

160

Pro

val

Met



210

Pro Gly
225

Lys

<210> 87

<211>
<212>
<213>

<220>
<223>

<400>
1
ASp Arg
Leu Asn
Tyr Tyr
50
Ser Gly
65
Glu Asp
Thr pPhe
Lys Gly
Gly Gly
1
Pro val
145
Thr pPhe

val val

Asn val

212
PRT
Artificial Sequence

val

Trp

35

Thr

Ser

Phe

Gly

Pro

115

Thr

Thr

Pro

Thr

Asn
195

Thr

20

Tyr

Ser

Gly

Ala

Gin

100

Ser

Ata

val

Ala

va'l
180

VO(VL-CH1)
87

Asp ITe Gln Met ghr

Ite

GlIn

Arg

Thr

Thr

85

Gly

val

Ala

Ser

val

165

PO

Lys

Gin

Thr

Glin

l.eu

Asp

70

Tyr

Thr

Phe

l.eu

Ser

Pro

215

Ser

Cys

Lys

Glu

55

Tyr

Tyr

Lys

Pro

Asn

Gln

Ser

Ser

Pro

Arg

Pro

40

sSer

Thr

Cys

val

Leu

120

cys

ser

ser

Ser

Asn
200

ser

Ala

25

Gly

Gly

Leu

Gin

Glu

105

Ala

Leu

Gly

Ser

Leu

185

Thr

eolf-seql
Mis Glu Ala Leu His Asn His Tyr Thr GlIn Lys Ser Leu Ser Leu Ser

Ser

10

Ser

LyS

val

Thr

Gin

90

Tle

Pro

val

Ala

Gly

170

Gly

Leu

Gin

Ala

PO

Iie

75

Gly

Lys

Ser

LysS

Leu

155

Leu

Thr

220

Ser
Asp
Pro
Ser
60
ser
Asn
Ser
Sar
ASD
1
Thr

Tyr

Gin

tys val Asp

Page 49

Ala

Ile

Arg

Ser

Thr

ser

Lys

Tyr

Ser

ser

Thr

LysS

ser

Arg

30

Leu

phe

Leu

Leu

Ala

110

ser

Phe

Gly

Leu

Tyr

190

Lys

val

15

Asn

Ley

Ser

Gln

Pro

95

Ser

Thr

Pro

val

Ser

175

Ile

val

Gly

Tyr

Gly

Pro

80

Trp

Thr

Ser

Glu

His

160

Ser

Cys

Glu



pPro Lys Ser Cys

210

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

<220>
<223>

<400>

88
456
PRT

Artificial Sequence

VO (VH-CL)-Fc{knob) P329G

88

Glu val GIn Leu

1

ser

Thr

Lys

lLeu

Ala

Gly

Ser

Ala

145

val

ser

Thr

Leu

Met

Leu

50

ASp

Gln

AFg

Gin

val

130

ser

Gln

val

Leu

Arg

Asn

35

Arg

Met

ser

val

Trp

Thr

Thyr
195

Leu

20

Trp

Asn

Phe

Ash

Gly

Thr

Ile

val

Lys

Glu

180

Leu

val

5

ser

val

Pro

Thr

Ser

85

Tyr

Leu

Phe

Cys

val

165

Gin

Ser

Glu Ser

Cys Ala

Arg GIn

Tyr Lys

Ile Ser

70

Leu Arg

Tyr Gly

val Thr

Pro Pro

135

Leu Leu
150
AsSp Asn

Asp Ser

Lys Ala

Gly

Ala

Ala

40

Gly

val

Ala

Asp

val

120

Ser

ASD

Ala

Lys

LALA

Gly

Ser

25

Pro

val

ASp

Glu

Ser

105

Ser

Asp

Asn

Leu

ealf-seql

Gly
10

Gly
Gly
Ser
LyS
Asp
90

Asp
Ser
Glu
Phe
Gin
170

Ser

Glu

teu val

Tyr ser

Lys Gly

Thr Tyr

Ser Lys

75

Thr Ala

Trp Tyr

Ala Ser

Glin Leu

140

Tyr Pro
155
ser Gly

Thr Tyr

iys His

Page 50

Gln

phe

Leu

45

Asn

Asn

val

Phe

val

123

Lys

Arg

Asn

Ser

Lys
205

P o

Thr

30

Glu

Gin

Thr

Tyr

AsSp

110

Ala

ser

Glu

ser

Leu

130

val

Gly

15

Gly

Trp

LYs

Ala

Tyr

95

val

Ala

Gly

Ala

Gin

175

ser

Tyr

Gly

Tyr

val

Phe

Tyr

80

Cys

Trp

Pro

Thr

Lys

160

Glu

Ser



Cys

ASN

225

Pro

Lys

val

Asp

Tyr

305

Asp

Leu

Arg

l.ys

Lys

Ser

Ser

Ser

Glu

210

Arg

Glu

Asp

Asp

Gly

AsSh

Trp

Gly

Glu

Asn

370

Ile

Thr

Lys

Cys

Leu
450

<210>
<2131>
<212>
<213>

val

Gly

Ala

Thr

val

275

val

sSer

Leu

Ala

Pro

355

Glin

Ala

Thr

L.eu

ser

435

Ser

89
442
PRT

Thr

Glu

Ala

Leu

260

Ser

Glu

The

Asn

Pro

340

Gln

val

val

Pro

Thr

420

val

Leu

His

val

Tyr

Gly

Ile

val

Ser

Glu

Pro

405

val

Met

Ser

Glin

ASp

230

Gly

Ile

Glu

His

310

LysS

Glu

Tyr

Leu

Trp

val

ASp

His

Pro

LYS

Pro

ser

ASp

Asn

295

val

Glu

Lys

Thr

Trp

Glu

Leu

LyS

Glu

Artificial Sequence

Leu

Thr

Ser

Arg

Pro

280

val

TYTrT

Thr

Leu

360

Cys

Ser

ASD

Ser

Ala

440

LYS

Ser

His

val

Thr

265

Glu

Lys

Ser

Lys

Ite

345

Pro

Leu

Asn

ser

eolf-seq]
Ser Pro val

Thr

Phe

250

Pro

val

Thr

val

Cys

330

ser

Pro

val

Gly

Trp

His

Cys

235

Leu

Glu

Lys

Lys

Leu

315

Lys

Lys

Cys

LYS

Gin

395

Gly

Gin

Ash

220

Pro

Phe

val

Phe

Pro

300

Thr

val

Ala

Arg

Gly

Pro

Ser

Gln

His

page 51

Thr

Pro

Pro

Thr

Asn

285

Arg

val

Ser

LYS

Glu

rhe

Gly

Tyr
445

LYS

Cys

Pro

Cys

270

Trp

Glu

Leu

Asn

Gly

Glu

Tyr

Asn

Phe

Ash

430

Thr

Ser

Pro

Tyr

Glu

His

Lys

335

Glin

Leu

Pro

AsH

Leu

415

val

Gin

Phe

Ala

240

Pro

val

val

Gin

Gln

320

Ala

Pro

Thr

Ser

Tyr

400

Tyr

Phe

Lys



<220>
<223>

<400>

Glu val Gin

1

Ser

Tyr

Met

Leu

Ala

Ala

Ser

Phe

145

Gly

ey

Tyr

LYS

Pro

225

Lys

Leu

Tyr

Gly

50

Asn

Lys

ASp

Ser

Thr

130

Pro

val

Ser

Ile

val

210

Ala

Pro

LC007 (vH-CH1) ~Fc(hole) P329G

89

ser

Trp

35

Tyr

Arg

Leu

Phe

Thr

115

ser

Glu

His

Ser

cys

195

Glu

Pro

Lys

Leu

Leu

20

Asn

Ile

Ile

Asn

Lys

Gly

Pro

Thr

val

180

Asn

Pro

Glu

Asp

Gin

5

Thr

Trp

Thr

Ser

ser

85

Tyr

Gly

Gly

val

Phe

165

val

val

Lys

Ala

Thr
245

Glu

Cys

Tyr

Ile

70

val

Trp

Pro

Thr

Thr

150

Pro

Thr

ASh

ser

Ata

230

Leu

ser Gly Pro

Ser

Arg

Asp

35

Thr

Thr

Gly

Ser

Ala

135

val

Ala

val

His

Cys

215

Met

val

Gin

40

Gly

Arg

Thr

Glin

val

120

Ala

Ser

vai

Pra

LysS

200

ASD

Gly

Ile

Thr

25

Phe

ser

ASp

Glu

Leu

Trp

t.aeu

ser

185

Pro

Lys

Pro

Ser

eoif-seql

EALA
Gly
10
Gly
Pro
AsSn
Thr
AsD
S0
Thr
Pro
Gly
Asn
GIn
17¢
ser
Ser
Thr

Ser

Arg
250

Ley val

Tyr Ser

Gly Asn

Asn Tyr

Ser Lys

75

Thr Ala

Thr Leu

Leu Ala

Cys Leu

140

Ser Gly
155

Ser ser

Ser Leu

Asn Thr

His Thr
220

val phe
235

Thr Pro

Page 52

Lys

ile

Asn

Thr

Thr

Pro

125

val

Ala

Gly

Gly

Leu

Glu

Pro

Thr

30

Leu

Pro

Gin

Tyr

val

110

Ser

Lys

Leu

Leu

Thr

190

val

Pro

Phe

va'l

ser

15

Ser

Glu

Ser

Phe

Tyr

95

Ser

ser

Asp

Thr

Tyr

175

GlIn

Asp

Pro

Pro

Thr
255

Gin

Gly

Trp

Leu

rhe

80

cys

Ser

Lys

Tyr

Ser

160

Ser

Thr

LYS

Cys

Pro

240

cys



val

Tyr

Glu

His

305

Lys

Gin

t.eu

Pro

Asn

385

l.eu

val

Gln

val

val

GIn

290

Gln

Ala

Pro

Thr

Ser

370

Tyr

val

Phe

Lys

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

<220>
<223>

<400>

1

val

ASp

Tyr

ASp

Leu

Arg

Lys

AsSp

Lys

Ser

Ser

Ser

435

30
682
PRT

ASp

260

Gly

Asn

Trp

Gly

Glu

340

Astt

Ile

Thr

Lys

Cys

420

Leu

val

val

Ser

Leu

Ala

325

Pro

Gln

Ala

Thr

Leu

405

Ser

ser

ser

Glu

Thr

Asn

310

Pro

Gin

val

val

Pro

390

Thr

val

Leu

His

val

Tyr

Gly

Ile

val

Ser

Glu

375

Pro

val

Met

Ser

artificial sequence

Glu

His

280

Arg

Lys

Glu

Cys

Leu

360

Trp

val

Asp

His

Pro
440

Asp

265

Asn

val

Giu

Lys

Thr

345

Ser

Glu

Leu

Lys

Glu

425

Gly

eolf-seql

Pro Glu

Ala Lys

val ser

Tyr Lys

Thr tle

330

Leu Pro

Cys Ala

Ser Asn

ASp Ser

395

Ser Arg
410

Ala Leu

Lys

val

The

val

300

Cys

Ser

Pro

val

Gly

AsSp

Trp

His

Lys

Lys

285

Leu

Lys

Lys

Ser

Gly

Gin

Ash

LCOO7 (vH-CHL) -V (VH-CL)-Fc(knob) P329G LALA

90

5

Glu val GIn Leu Gln Glu Ser Gly Pro G
1

Phe

270

Pro

Thr

val

Ala

Pro

Ser

Gin

His
430

Asn

Arg

val

Ser

Asp

Phe

Glu

Phe

Gly

Tyr

Trp

Glu

Leu

Asn

320

Gly

Glu

Tyr

Asn

rPhe

400

Asn

The

Ty Lteu val Lys Pro Ser Gin
0 15

ser Leu Ser %eu Thr Cys ser val Thr Gly Tyr Ser Ile ;hr ser Gly
0 25 0
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Tyr

Met

Ala

sSer

Phe

145

Leu

Tyr

Lys

Gly

Trp

Lys

Tyr

Gly

50

Asn

Lys

ASp

Ser

Thr

130

Pro

val

ser

Tlae

val

210

Ser

Gly

Tyr

val

Phe
290

Trp

35

Tyr

Arg

Leu

Phe

Thr

115

Ser

Glu

His

Ser

Glu

Ser

Thr

Ala

275
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180

Leu

Thr

Glu

Gin

Thr

260

Trp

Ser

val

Pro

Thr

Ser

85

Tyr

L.eu

Phe

Cys

val

165

Gln

Ser

His

Cys

Glu

245

Cys

Ile

Cys

Arg

Tyr

Ile

70

Leu

Tyr

val

Pro

Leu

150

ASp

ASp

Lys

Gln

Gly

Ser

Thr

Arg

Ala

Gln

Arg

Gly

Thr

Pro

135

Leu

Asn

ser

Ata

Gly

Gly

Gly

val

Gin

Ala

Ala

4Q

Gly

val

Ala

Asp

val

120

sSer

Ash

Ala

Lys

Asp

Leu

Gly

Pro

ser

His
280

Ser

25

Pro

val

ASp

Glu

ser

105

Ser

ASp

AsSnh

Leu

ASp

Tyr

Ser

Gly

Gly

Gly

Pro

eolf-seql
Gly Tyr Ser

Gly

ser

Lys

ASp

90

ASp

Ser

Glu

Phe

Gln

170

Ser

Glu

Ser

ser

Leu

250

Gly

Gly

LyS

Thr

ser

75

Thr

Trp

Ala

Gin

Tyr

155

Ser

Thr

Lys

Pro

Gly

val

ser

Lys

Gly

Tyr

60

Lys

Ala

Tyr

Ser

Leu

140

Pro

Gly

Tyr

His

val

220

Gly

Lys

Ile

Gly

Page 62

Phe

Leu

45

Ash

ASn

val

phe

val

125

LYysS

Arg

Asn

ser

Lys

205

Thr

Gly

Pro

Thr

Leu
285

Thr

30

Glu

Gln

Thr

Tyr

ASD

110

Ala

Ser

Glu

Ser

Leu

190

val

LysS

Gly

Ser

ser

270

Ghu

Gly

Trp

Lys

Ala

Tyr

95

va'l

Ala

Gly

Ala

Gin

175

sSer

Tyr

Ser

Serp

Gln

255

Gly

Trp

Tyr

val

pPhe

rp

Pro

Thr

LyS

160

Glu

sear

Phe

Gin

240

Thr

Tyr

Ile



Gly

Ser

305

Lys

ASp

Ser

Thy

Pro

385

val

Ser

Ile

val

Ala

465

Pro

va'l

val

Glin

Gln
545

Tyr

280

Arg

Leu

Phe

Thr

ser

370

Glu

Sar

Cys

Glu

450

Pro

Lys

val

Asp

Tyr

530

Asp

Ile

val

ser

Asp

LysS

Gly

Pro

Thr

val

Asn

435

Pro

Glu

Asp

ASD

Trp

Thr

Thr

ser

Tyr

340

Gly

Gly

val

Phe

val

420

val

LyS

Ala

Thr

val

500

val

Ser

Leu

Tyr

Ile

val

325

Trp

Pro

Thr

Thr

Pro

405

Thr

Asn

Ser

Ala

Ley

485

Ser

Glu

Thr

AsSn

ASpP

Ser

310

Thr

Gly

Ser

Ala

val

390

Ala

val

Cys

Gly

Met

His

va'l

Tyr

Arg

Ala

Gin

val

Ala

375

Ser

val

Pro

Lys

Ile

Glu

Arg

Lys

ser

ASp

Ala

Gly

Phe

360

Leu

TP

Leu

Ser

Pro

440

Lys

Pro

ser

ASp

Asn

520

val

Glu

Asn

Thr

ASp

Thr

345

Pro

Gly

Asn

Glin

Ser

425

ser

Thr

Ser

Arg

Pro

505

Ala

val

Tyr

eolf-seql
Asn Tyr Asn

ser

Thr

330

Leu

Leu

Cys

Ser

ser

410

ser

ASh

His

val

Thr

490

Glu

LyS

ser

Lys

Lys

315

Ala

va'l

Ala

Leu

Leu

Thr

Thr

Fhe

475

Pro

val

Thr

val

Cys
555

300

Ash

val

Thr

Pro

val

380

Ala

Gly

Gly

Lys

cys

460

L.eu

Glu

Lys

Lys

lLeu

540

Lys
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Pro

Gin

Tyr

val

Ser

365

LYS

Leu

Leuy

Thr

val

445

Pro

Phe

val

rPhe

Pro

525

Thr

val

ser

Phe

Tyr

ser

350

ser

ASD

Thr

Tyr

Gin

430

Asp

Pro

Pro

Thr

Asnh

510

Arg

val

ser

Leu

Ser

Cys

335

Ser

Lys

Tyr

ser

Ser

415

Thr

Lys

Cys

Pro

Cys

495

Trp

Glu

Ley

Asn

LYys

Leu

320

Ada

Ser

phe

Gly

400

Leu

Tyr

LYS

Pro

LYS

val

Tyr

Glu

His

Lys



Ala

Pro

Thr

Ser

Tyr

625

Tyr

Phe

Lys

l.eu

Arg

Lys

610

Lys

ser

ser

Ser

<210
<211>
<212>
<213>

<220>
<223>

<400>

Gly

Glu

Asnh

595

Ile

Thr

Lys

Cys

Leu

675

95
690
PRT

Ala

Pro

580

GIn

Ala

Thr

Leu

ser

660

Ser

Pro

565

GIn

val

val

Pro

Thr

645

val

l.eu

Ile

val

Ser

Glu

Pro

630

val

Met

Ser

Glu

Tyr

Leu

Asp

His

Pro

Artificial Sequence

Lys

Thr

Trp

600

Glu

Leu

Lys

Glu

Gly

Thr

Leu

585

Cys

Ser

Asp

Ser

Ala

665

Lys

eolf-seql
Ile ser Lys

570

Pro

Leu

Asn

Ser

Pro

vai

Gly

His

Cys

LYS

Gln

620

Gly

Gin

Asnh

CH1ATA(VH-CHL) - VI9{vH-CL)-Fc(knob} P329G

95

Gin val Gin Leu

1

Ser

Gly

Gly

Ala

val

Met

Trp

50

Gly

Glu

Arg

Lys

ASh

35

Ile

ATQ

Leu

Trp

val

20

Trp

Asn

val

Arg

ASP
100

val Gin Ser
5

Ser

val

Thr

Thr

Ser

85

Phe

Cys

Arg

Lys

Phe

70

Leu

Ala

LyS

Gin

Thr

55

Thr

Arg

Tyr

Gly

Ata

Ala

40

Gly

Thr

ser

Tyr

Ala

Ser

25

Pro

Glu

ASD

ASp

val
105

Glu vai Lys

10

Gly

Gly

Ala

Thr

Asp
90

Tyr

Gin

Thr

ser

75

Thr

Thr

Gly

Tyr

60

Thr

Ala

Glu Ala Met

Page 64

Ala

Arg

Gly

Pro

ser

Gin

His

LYS

590

Phe

Glu

Phe

Gly

Tyr
670

LALA

Lys

rhe

Leu

45

val

Ser

va'l

ASD

Pro

Thr

30

Glu

Glu

Thr

Tyr

Tyr
110

Gly

Glu

Tyr

Asn

Phe

Asn

655

Thr

Gly

15

Glu

Trp

Glu

Ala

TYr

95

Trp

Gin

Leu

Pro

Asn

Leu

640

val

Gin

Ala

Phe

Met

Phe

Tyr

80

Cys

Gly



Gln

va'l

Ala

145

Ser

val

Pro

Lys

Gly

Ser

Ala

Gln

Lys

ser

305

Arg

Gly

Thr

Pio

Gly

rhe

130

Leu

Trp

Leu

ser

Pro

210

Gly

Gly

Ala

Ala

Gly

val

Ala

ASD

val

ser
370

Thr

115

Pro

Gly

Asn

Glin

ser

195

Ser

Gly

Gly

ser

Pro

275

val

ASD

Glu

Ser

Ser

355

Asp

Thr

Leu

Cys

ser

Ser

180

Ser

Ash

Gly

Gly

Gly

260

Gly

ser

Lys

Asp

ASD

340

Ser

Glu

val

Ala

Leu

Gly

ser

Leu

Thr

sSer

Leu

245

Tyr

Lys

Thr

Ser

Thr

325

Tep

Ala

Gin

Thr

Pro

val

150

Ala

Gly

Gly

Lys

Gly

val

ser

Gly

Tyr

Lys

310

Ala

Tyr

Ser

Leu

vai

Ser

135

Lys

Leu

Leu

Thr

val

215

Gly

Gin

Phe

Leu

AsSh

295

Asn

val

Phe

val

Lys
375

ser

120

ser

Asp

Thr

Tyr

Glin

200

ASp

Gly

Pro

Thr

Glu

280

Glin

Thr

Tyr

ASD

Ala

360

Ser

Ser

Lys

Tyr

ser

ser

185

Thr

Lys

Gly

Gly

Gly

Trp

Lys

Ala

Tyr

val

345

Ata

Gly

eolf-seql

Ala ser Thr

Ser

Phe

Gly

Leu

Tyr

Lys

Ser

Gly

Tyr

val

Phe

Tyr

cys

330

Trp

Pro

Thr

Page 65

Thr

Pro

155

val

Ser

Ile

vatl

Glu

235

Ser

Thr

Ata

Lys

Leu

315

Ala

Gly

Ser

Ala

ser
140

Glu

Ser

Cys

Glu

220

va'l

Leu

Met

Leu

ASp

300

Gln

Arg

Gin

val

Ser
380

Lys

125

Gly

Pro

Thr

val

Asn

205

Pro

Gln

Arg

ASn

Ile

285

Arg

Met

Ser

Gly

Phe

365

val

Gly

Gly

va'l

Phe

val

180

val

Lys

Leu

L.eu

Trp

Asn

Phe

ASn

Gly

Thr

350

Ile

val

Pro

Thr

Thr

Pro

175

Thr

AsSh

Ser

val

ser

255

val

Pro

Thr

Ser

Tyr

335

Leu

Phe

Cys

sSer

Ala

val

160

val

His

cys

Glu

240

cys

Arg

Tyr

Iie

Leu

320

TYTr

val

Pro

feuy



Leu

385

Asn

Ser

Ala

Lys

465

Pro

Ser

ASp

Asn

val

545

Glu

Lys

Thr

Trp

Glu

625

Leu

Asn

Ala

Lys

Asp

Leu

450

Thr

ser

Arg

Pro

Ala

530

val

Tyr

Thr

Leu

Cys

610

Ser

ASp

Asnh

Leu

Asp

TYyr

435

Ser

His

val

Thr

Glu

515

Lys

ser

Lys

Ile

Pro

595

Leu

AsSn

Ser

Phe

Gin

Ser

420

Glu

Ser

Thr

Phe

Pro

500

val

Thr

val

Cys

Ser

580

Pro

val

Gly

ASD

Tyr

Ser

405

Thr

Lys

Pro

Cys

l.eu

485

Glu

Lys

LYyS

Leu

Lys

cys

Lys

GlIn

Gly

Pro

390

Gly

Tyr

His

val

Pro

470

Phe

val

pPhe

Pro

Thr

550

val

Ala

Arg

Gly

pro

630

Ser

Arg

Asn

Ser

Lys

Thr

455

Pro

Pro

Thr

Asn

Ser

LysS

ASp

Phe

615

Glu

Phe

Glu

Ser

Leau

val

440

LYS

Cys

Pro

Cys

Trp

Glu

Leu

Asn

Gly

Glu

600

Tyr

ASnh

Phe

Ala

GIn

ser

425

TYr

Ser

Pro

Lys

va'l

505

Tyr

Glu

His

LyS

Gin

585

teu

Pro

Asn

Ley

eolf-seql

Lys val Gln

Glu

410

Ser

Ala

Phe

Ala

Pro

490

val

val

Gln

Glin

Ala

570

Pro

Thr

ser

Tyr

TYr
650

395

Ser

Thr

Cys

AsSn

Pro

475

Lys

val

ASp

Tyr

Asp

Lay

Arg

Lys

Asp

Lys

Ser

val

Leu

Glu

ASD

ASp

Gly

Ash

540

Trp

Gly

Glu

Asn

Ite

620

Thr

Lys

Page 66

Trp

Thr

Thr

val

445

Gly

Ala

Thr

val

val

525

Ser

L.eu

Pro

Gln

605

Ala

Thr

Leu

Lys

Glu

Leu

430

Thr

Glu

Ala

Leu

ser

510

Glu

Thr

Asn

Pro

Gin

590

va'l

val

Pro

Thr

val

Glin

415

Ser

His

Cys

Gly

Met

455

His

val

Tyr

Gly

Ile

575

val

Ser

Glu

Pro

val
655

Asp

ASpP

Lys

ASp

Gly

Ile

Glu

His

Arg

Tyr

Ley

Trp

val

640

ASD



eolf-seql

Lys Ser Arg Trp GlIn GIn Gly Asn val Phe Ser Cys ser Vag Met His
67

660 665

Glu Ala Leu His Asn His Tyr Thr GIn Lys Ser Leu Ser Leu Ser Pro

Gly Lys
690

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

<Z220>
<223>

<400>

675 680 685

96

11

PRT

Artiticial Seguence

M4-3 MLZ HCDRL
96

Gly Gly ser Ile Thr ser Gly Tyr Tyr Tgp Asn
1 5 1

<210> 97

<211> 16

<212> PRT

<213> Artificial Sequence

<220>

<223> M4-3 ML2 HCDRZ

<400> 97

Tyr Ile Thr Tyr Asp Gly Ser Asn Asn Tyr Asn Pro Ser Leu Lys Ser
1 5 10 15
<210> 98

<211> 3

<212> PRT

<213> Artificial Sequence

<220

<223> M™M4-3 ML2 HCDR3

<400> 98

Phe Asp Tyr
i

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

<220
<223>

<400>

99
112
PRT
Artificial sequence

M4~3 MLZ2 VH
99

i1n val GIn Leu GIn Glu Ser Gly Pro ggy tey val Lys Pro Ser Gin
5

15
Page 67



Thr Leu Ser Leu Thr Cys Thr val Ser
20 25

Tyr Tyr Trp Asn Trp ITe Arg Gin His
35 40

Ile Gty Tyr Ile Thr Tyr Asp Gly Ser
50 55

Lys Ser Arg val Thr Ile Ser Arg Asp

65 70
Lteu Lys Leu Ser ser val Thr Ala Ala
85

Ala Asp Phe Asp Tyr Trp Gly GIn Gly
100 105

<210> 100

<211> 11

<212> PRT

<213> Artificial seguence

<220>

<223> M4-3 MLZ LCDR1

<400> 100

arg ala ser Gin Gly Ile Arg Asn Tyr

1 5

<210> 101

<Z211> 7

<212> PRT

<213> Artificial Sequence

<220>

<223> WM4-3 ML2 LCDRZ

<400> 101

Tyr Thr Ser Ser Leu His Ser
1 5

<210> 102

<2il> 9

<212> PRT

<213> Artificial Sequence
<220>

<223> ™M4-3 MLZ LCDR3
<400> 102

GIn Gin Tyr Ser Lys Leu Pro Trp Thr
1 5

eplf-seql

Gly Gly Sser
Pro Gly Lys

Asn Asn Tyr
60

Thr Ser Lys
75

Asp Thr Ala
90

Thr Leu val

lLeu Asn
10

Page 68

ile

Gly

45

ASH

Asn

val

Thr

Thr

30

Lau

Pro

Gin

Tyr

val
110

Ser

Glu

ser

Phe

TYr

Ser

Gly

Trp

ieu

Ser

80

Cys

Ser



GlIn

Thr

Gin

Leu

ASD

70

TYr

Thr

Ser

Cys

Lys

His

55

Phe

Tyr

Lys

<210> 103

<211> 107

<212> PRT

<213> Artificial Sequence

<220>

<223> M4-3 MLZ2 VL

<400> 103

Asp Ite Gln met Thr

1 5

Asp Arg val Thr Ile

20

Leu Asn Trp Tyr Gin
35

Tyr Tyr Thr Ser Ser

50

ser Gly Ser Gly Thr

65

Glu Asp Phe Ala Thr

85
Thr Phe Gly Gln Gly
100

<210> 104

<231> 5

<212> PRT

<213> Artificial Sequence

<220>

<223> anti-Cb3 HCDR1

<400> 104

Thr Tyr Ala Met Ash

1 5

<210= - 105

<21i> 19

<212> PRT

<213> Artificial Seguence

<220>

<223> anti-CD3 HCDR2

<400> 105

Pro

Arg

Pro

40

Ser

Thr

cys

val

ser

Ala

25

Gly

Gly

Leu

Gln

Glu
105

eol¥-saql

ser

i0

ser

Lys

val

Thr

Gin

90

Ile

Leu
Gin
Ala
Pro
Ile
75

Tyr

Lys

Ser

Gly

Pro

ser

60

ser

Ser

Ala

Ile

Arg

Ser

LYs

ser

Arg

30

e

Phe

L.eu

Leu

val

15

Asn

Leu

ser

Gln

Pro
95

Gly

Tyr

Ile

Gly

Pro

&%

Trp

Arg Ile Arg Ser Lys Tyr Asn Asn Tyr Aéa Thr Tyr Tyr Ala Asp Ser
1 5 1 15

val Lys

Asp

Page 69



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

<220>
<223>»

<400>

1

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

«<220>
<223>

<400>

106
14
PRT

Artificial Seguence

anti-CD3 HCDR3

106

107
125
PRT

Artificial Sequence

anti-cb3 VH

107

Glu val Lys Leu

1

Ser Leu

Ala Met

Ala Arg
50

ser val
65

feu Tyr

Tyr Cys

ala Tyr

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

<220>
<223>

<400>

Lys

Asnh
35

Ite

Lys

Leu

val

Trp

115

108
14
PRT

Leu

20

Trp

Arg

Asp

Gin

Arg

Gly

Leu

Ser

val

ser

Arg

Met

85

His

Gln

Glu

Cys

Arg

Lys

Phe

70

Asn

Gy

Gly

Ser

Ala

GlIn

Tyr

Thr

ASnh

Asn

Thr

artificial sequence

anti-Cb3 LCDR1

108

Gly

Ala

Ala

40

Asnh

Ile

Leu

Phe

Ley
120

Gly

Ser

25

Pro

Asn

Ser

Lys

eolf-seql

Gly Leu val
10

Gly Phe Thr

Gly Lys Gly

Tyr Ala The
60

Arg Asp Asp
75

Thr Glu Asp
90

Asn Sser Tyr

Thr val Ser

pPage 70

Gin

rhe

Leu

45

Tyr

Ser

Thr

val

Ala
125

His Gly Asn Phe Gly Asn Ser Tyr val Sgr Trp Phe Ala Tyr
5 1

Pro

Asn

30

Glu

Tyr

Gin

Ala

ser
110

Lys

15

Thr

Trp

Ala

Ser

Met

95

Trp

Gly

Tyr

val

AsSp

Ile

80

TY Y1

Phe



1

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

<220>
<223>

<400>

109
7
PRT

artificial Sequence

anti-Ccp3 LCDR2Z

109

Gly Thr Asn Lys Arg Ala Pro
1 5

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

«220>
<223>

<400>

1

<210>
<211>
212>
<213>

<220>
<223

<400>

110
9
PRT

Aartificial Segquence

anti-Cp3 LCDR3

110

111
109
PRT

Artificial Sequence

anti-Ccbp3 vL

111

GIn ATa val val

1

Thr val

Asn Tyr

Leu Iie
50

Ser Gly
65

Gin Thr

Leu Trp

Thr

ala

35

Gly

Ser

Giu

val

teu

20

Asn

Gly

Leu

Asp

Phe
100

Thr

Thr

Trp

Thr

Ite

Glu

85

Gly

Glin

cys

val

ASH

Gly

70

Ala

Gly

Glu ser

Arg ser

Gin Glu

40

Lys Arg

ASp Lys

Ile Tyr

Gly Thr

ala Leu Trp Tyr Ser Asn Leu Trp val
5

Ala

ser

25

Lys

Ala

Ala

Phe

Lys
105

eolf-seql

10

Leu

10

Thr

Pro

Pro

Ala

Cys
90

Thr

Gly

Asp

Gly

Leu

75

Ala

Thr

Ala

His

val

60

Thr

teu

Leuy Thr val

Page 71

ser

val

Leuy

45

Pro

Ile

Trp

teu

Arg Ser Ser Thr Gly Ala val Thr Thr Ser Asn Tyr Ala Asn
5

Pro

Thr

30

Phe

Ala

Thr

Tyr

Gly

15

Thr

Thr

Arg

Gly

Ser
95

Glu

Ser

Gly

phe

Ata

80

Asn



eolf-seql
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