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Ser
10

Ser

Lys

Thxr

Gln
9G

Lys

Leu

Gln

Ala

Pro

Phe

Ser

Gly

Pro

Ser

60

Ser

Asn

heavy chain, variable region of LC.060

19

Ala

Ile

Lys
45

Ser 1

Ser

Ser

Ser

30

Leu

Phe

Tvr

Val

15

Ser

Leu

Ser

Gln

Trp
95

Gily

Ala

Gly

Pro
80

Thr

Glu Val Gln Leu Leu Glu Ser Gly Gly Gly Leu Val Gln Pro Gly Gly

1

5

10

15



Ser

Ala

Ser

Leu

Ala

Thxr

Leu

Met

Leu

50

Gly

Gln

Lys

Leu

<210>
<Z11>
<212>

<Z213>

<220>
<Z223>

<400>

Arg

Ser

Iie

Arg

Met

Asp

Val

115

20
12¢
PRT

Leu 3

20

Trp

Ser

Fhe

Asn

Ile

100

Thr

Val

Gly

Thr

Ser

85

Leu

Val

Artificial

heavy chain,

20

Glu Val Gin

1

Ser

Ala

Lys
65

Met

Ile
50

Gly

Arg

Asn

Ile

Arg

Ser

Phe

Leu

Ser

Val

Gly

Thr

Cys Ala Ala

Arg Gln Ala

Ser Gly Gly

Ile Ser Arg

70

Leu Arg Ala

Val Thr Gly

Ser Ser

-16-

Ser

25

Pro

Leu

Asp

Glu

Ala
105

variable region

Glu Ser Gly

Cys Ala Rla

Arg Gln Ala
40

Ser Gly Gly
55

Ile Ser Arg
70

Gly

Ser

25

Pro

Phe

Asp

Gly

Gly

Thr

Asn

Asp

80

Leu

Phe

Lvys

Lys

Ser

75

Thr

Thr

Gly

Tyr

60

Lys

Ala

Tvr

cf LC.0E3

Gly
10

Gly

Gly

AsTt

Leu

Phe

Lys

Tyr

Ser

Val

Gly

Tyr
60

Lys

Phe

Leu

435

Ala

Arg

Val

Trp

Phe

Leu

45

Ala

Lys

Ser

30

Glu

Asp

Thr

Tyr

Gly
110

Pro

Ser

30

Glu

Asp

Thr

Ser

Trp

Ser

Tvyr
85

Gln

Cly

15

Ser

Trp

Ser

Leu

Tyr

Val

Val

Tyr

8O

Gly

Gly

Tvr

Val

Val

Tvyr
80



-17-

Leu Gln Met Ser Arg Leu Arg Ala Glu Asp Thr Ala Ile Tyr Phe Cys

85

85

Ala Lys Asp Asp Ile Prc Ala Ala Gly Thr Phe Asp Pro Trp Gly Gln

160 105

Gly Thr Leu Val Thr Val Ser Ser
1158 120

<Z210> 21

<211> 5

<212Z> PRT

<Z13> Artificial

<220>
<223>» CDR / antibody fragment

<400> 21

Ser Tyr Thr Met His
1 5

<210> 22

<211> 8

<212> PRT

<213> Artificial

<220>
<Z23> CDR / antibody fragment

<400> 22
Ser Tyr Ala Met Ser

1 5

<210> 23

<211> 5

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 23

Asn Phe Gly Met His
1 5

110



-18 -

<210> 24
<211>
<212> PRT

<213>» Artificial

<220>
<223> CDR / antibody fragment

<400> 24

Asn Tyr Gly Met His

1 5
<210> 25

<211> &

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 25

Ser Tyr Ala Met Asn

1 5
<210> 26

<211i>» 17

<212> PRT

<Z13>» Artificial

<220
<223>» CDR / antibody fragment

<400> 26

Tle Ile Ser Gly Ser Gly Gly Phe Thr Tyxr Tyr Ala Asp Ser Val Lys

1 5 10 15
Gly

<z210> 27

<211> 17

<212> PRT

<213>» Artificial

<220>
<223>» CDR / antibody fragment

<400> 27



-19-

Ala Ile Trp Tyr Asp Gly His Asp Lys Tyr Tyr Ser Tyr Tyr Val Lys

1 5 10 15
Gly

<210> 28

<211> 17

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 28

Ala Ile Trp Tyr Asp Gly His Asp Lys Tyvr Tyr ARla Tyr Tyr Val Lys
i 5 10 15

Gly

<210> 29

<211> 17

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 29

Val Ile Trp Tyr Asp Gly Ser Asn Lys Tyr Tyr Val Asp Ser Val Lys

1 5 10 15
Gly

<210> 30

<211> 17

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 30

Val Ile Trp Asn Asp Gly Ser Asn Lys Tyr Tyr Val Rsp Ser Val Lys
1 5 10 15



-20 -

Gly

<210> 31
<Z1i» 18
<212> PRT

<213» Artificial

<220>
<223> CDR / antibody fragment

<4Q00> 31

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

1 5 i0 15
Gly Arg

<210> 32

<211i> 18

<212> PRT

<Z213> Artificial

<220>
<223> CDR / antibody fragment

<400> 32

Leu Tle Ser Gly Ser Gly Gly Leu Thr Lys Tyr Ala Asp Ser Val Lys

1 5 16 15
Gly Arg

<210> 33

<211» 11

<212> PRT

<213> Artificial

<2Z20>
<223> CDR / antibody fragment

<400> 33

Asp Ser Ser Ser Trp Tyr Arg Tyr Phe Asp Tyr
1 5 10



-2]-

<210> 34
<211> 11
<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 34

Asp Arg Leu Val Ala Pro Gly Thr Phe Asp Tyr

i 5 190
<210> 35

<21i> 7

<zZ1l2> PRT

<213> DArtificlal

<220>
<223> CDR / antibody fragment

<400> 35

Lys Asn Trp Ser Phe Asp Phe

1 5
<210> 36
<211> 12
<212> PRT

<213> Artificial

<220>
<ZZ23> CDR / antibody fragment

<400> 36

Asp Arg Met Gly Ile Tyr Tyr Tyr Gly Met Asp Val
1 5 10

<210> 37
<Z21i> 12
<212> PRT
<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 37

Lys Asp Asp Ile Pro Ala Ala Gly Thr Phe Asp Pro
1 5 10



-2

<Z210> 38
<Z211> 11
<212> PRT

<213> Artificial

<220>
<223> CDR / antibedy fragment

<400> 38

Lys Asp Ile Leu Val Thr Gly Ala Leu Asp Tyry

1 5 10
<210> 39

<211> 11

<Z212> PRT

<213> Artifiecial

220>
<223>» CDR / antibody fragment

<400> 39

Arg ARla Ser Gin Gly Ile Ser Ser Trp Leu Ala

1 5 10
<210> 40

<211> 12

<2iZ2> PRT

<213> Artificial

<220>
<Z223» CDR / antibody fragment

<400> 40

Arg Ala Ser Gln Ser Val Ser Ser Ser Tyr Leu Ala

1 5 10
<210> 41

<211l> 12

<212> FPRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 41

Arg Ala Ser Gln Ser Val Ser Ser Asn Tyr Leu Ala
i 5 10



-23 -

<210> 42
<211> 11
<21Z2> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 42

Arg Ala Ser Gln Gly Val Ser Arg Tyr Leu Ala

1 5 10
<210> 43

<211> 11

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 473

Arg Ala Ser Gln Ser Val Ser Ser Tyr Leu Ala

1 5 10
<210> 44

<211> 24

<212> PRT

<213> Artificial

<220>
<Z223> CDR / antibody fragment

<400> 44

Leu Ser Ala Ser Val Gly Asp Arg Val Thr Ile Thr Cys Arg Ala Ser
1 5 1¢ 15

Gln Gly Ile Ser Ser Ala Leu Ala
20

<210> 45
<211> 7
<212> PRT

<Z213> rtificial

<220>
<223> CDR / antibody fragment

<400> 45



Gly Ala Ser Ser Arg Ala Thr

1 5
<210> 46

<211> 7

<212> PRT

<213> Artificial

<Z220>
€223> CDBR / antibody fragment

<400> 46

Ala Ala Ser Ser Leu Gln Ser

1 5
<210> 47

<211> 7

<212> PRT

<zZ13> Artificial

<220>
<223» CDR / antibody fragment

<400> 47

Met Pro Pro Val Trp Lys Val

1 5
<210> 48

<211> 7

<212» PRT

<213> Artificial

<220>
<223»> CDR / antibody fragment

<400> 48

Asp Ala Ser Asn Arg Ala Thr

1 5
<210> 49

<21l1l> 7

<212> PRT

<213> Artificial

<z220>
<223>» CDR / antiboedy fragment

<400> 48

-4 .



-25 -

Leu His Pro Leu Cys Lys Val

1 5
<210> 50

<Z211> 7

<212> PRT

<213» Artificial

<220>
<ZZ23> CDR / antibody fragment

<400> 50

Asp Val Ser Ser Leu Glu Ser

1 5
<210> 51

<211> 8

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 51

Asn Ser Leu Ile Val Thr Leu Thr

1 s
<210>» 52

<z211> &

<212> PRT

<213> Artificial

<220>
<Z23» CDR / antibody fragment

<400> B2

Gln Gln Tyr Asn Ser Tyr Pro Tyr Thr
1 5

<210> 53

<211> 8

<212> PRT

<213> tificial
<220>

<223> CDR / antibody fragment

<400> 53



=26 -

Gln Gin Tyr Gly Ser Ser Phe Thr

1 5
<210> 54

<Z211> 8

<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 54

Gln Gln Arg Ser Asn Trp Gln Tyr Thr
1 5

<210> 55
<211> 7
<212> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 55

Gln Gln Arg Ser Asn Trp Thr

1 5
<210> 56

<211> 8

<21Z2> PRT

<213> Artificial

<220>
<223> CDR / antibody fragment

<400> 56

Asn Ser Ile Ile Val Ser Leu Thr

1 5
<210> 5§57

<211> 9

<212> PRT

<Z13> Artificial

<220>
<223> CDR / antibody fragment



<400>

-7

37

Gln Gln Phe Asn Ser Tyr Trp Thr Phe

1

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

<220>
<Z2Z23>

<400>

Glu Val

1

Ser Leu

Ala Met

Ser Tle
50

5
58
459
PRT
Artificial

heavy chain of LC.001 (human
58

Gln Leu Leu Glu Ser Gly Gly

Arg Leu Ser Cys Ala Ala Ser
20 25

Ser Trp Val Arg Gln Ala FPro
35 40

Tle Ser Gly Ser Gly Gly Phe
55

Lys Gly Arg Phe Thr Ile Ser Arg Asp

65

70

Leu Gln Met Asn Ser Leu Arg Ala Glu

Ala Lys

Gly Ala

Phe Pro
130

85

Asp Arg Leu Val Ala Pro Gly
100 105

Leu Val Thr Val Ser Ser Ala
115 120

Leu Ala Pro Ser Ser Lys Ser
135

Leu Gly Cys Leu Val Lys Asp Tyr Phe

145

150

TgGl type)

Gly

ig

Gly

Gly

Thr

Asn

Asp

30

Thr

Ser

Thr

Pro

Leu

Phe

Tyx

Ser

75

Thr

Thr

Ser

Glu
155

Val

Thr

Gly

Tvr

60

Rxr

Ala

Asp

Lys

Gly

140

Pro

Gln

Phe

Leu

45

Ala

Thr

Val

Tyr

Gly

125

Val

Pro

Asn

3¢

Giu

Asp

Thr

Tyr

Trp

110

Pro

Thr

Thr

Gly

i5

Ser

Trp

Ser

Leu

Tvr

85

Gly

Ser

Ala

Val

Gly

Tvr

Val

Val

Tyr

80

Cys

Gln

Val

Ser
160



Trp

Leu

Ser

Pro

Lys

225

Ser

Asp

Asn

Val

305

Glu

Lys

Thr

Thr

Asn

Gln

Ser

Ser

210

Thr

Ser

Arg

Pro

Ala I

290

Val

Tyr

Thr

Leu

Cys
370

Sexr

Ser

Ser

125

Asn

His

Val

Thr

Glu
275

Ser

Lys

Ile

Pro

355

Leu

Gly

Ser

180

Leu

Thr

Thr

Phe

Pro

260

Val

Cvys

Ser
340G

Val

Ala

165

Gly

Gly

Lys

Cys

Leu

245

Glu

Lys

Lys

Leu

Lys

3Z5

Lys

Ser

Lys

Leu

Leu 7T

Thr

Val

Pro

230

Phe

Val

Phe

Thr

310

Val

Ala

Arg

Gly

Thr

Glin

Asp

215

Pro

Pro

Thr

Asn

Arg
295

Val

Ser

Lys

Asp

Phe
375

Ser

Ser

Thr

200

Lys

Cys E

Pro

Cvs

Trp
280

Leu

Asn

Gly

Glu

360

Tyr

-28-

Gly

Leu

185

Tyr

Lys

Lys

Val
265

Tyr

[}
]
j

His

Lys

Gln

345

Leu

Pro S

Val

170

Ser

Ile

Val

Ala

Pro

250

Val

Val

Gin

Gln

Ala

330

Pro

Thr

His

Ser

Cys

Glu

Pro

235

Lys

Val

Asp

Tyr

Rsp

315

Leu

Arg

Lys

Asp

Thr

Val

Asn

Pr
22

o
0

Glu

Asp

Asp

Gly

As
30

n
0

Trp

Pro

Gl

u

Asn

Phe

Vai

Val

205

Leu

Thr

Val

Val

285

Ser

Leu

Ala

Pro

Gin

365

Rla

Pro

Thr

150

Asn

Ser

Leu

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln

350

Val

Val

Ala

175

Val

His

Cys

Gly

Met

255

His

Val

T
fiavse

Gly

Ile

335

Val

Ser

Glu

Val

Pro

Lys

Asp

Gly
240

His

Arg

Lys

320

Gilu

Tyr

Leu

Trp



Glu Ser Asn
385

Leu Asp Ser

Lys Ser Ar

Q

Glu Ala Leu

Gly Gln Pro Glu

390

Asp Gly Ser Phe

405

Trp Gin Gln Gly

420

His Asn His Tyr

435

Gly Lys

450
<210> 59
<Z21ll> 450
<212> PRT
<213> Artificial
<Z220>
<223>

<400> 59
Glu Val Gln
1

Ser Leu Arg

Ala Met Ser
35

Ser Ile Ile

Lys Gly Arg
65

Leu Gln Met

Leu

Leu

20

Trp

Ser

Phe

Asn

Leu

Ser

Val

Gly

Thr

Ser
g5

Glu

Cys

Arg

Ser

Tie

70

Leu

heavy chain of LC.G01

Ser

Ala

Gln

Gly

55

Ser

Arqg

Asn

Phe

Asn

Thr
440

(L2344,

Gly

Ala

Ala

40

Gly

Arg

Ala

-9,

Asn

Leu

Val

425

Gln

Gly

Ser

Pro

Phe

Asp

Glu

Tyr

Tyr

410

Phe

Lys

Lys

395

Ser

Ser

Ser

Thr

Lys

Leu

Thr

Leu

Ser

Ser
445

Fro

Thr

Val

430

Leu

Pro

Met

Ser

Val
400

Asp

Pro

LZ35A human IgGl mutant)

Gly

10

Gly

Gly

Thr

Asn

Asp
90

Leu

Phe

Lys

2zl

LYY

Ser

75

Thr

Val

Thr E

Gly

Tyr

60

Arg

Ala

Gln

Leu

45

Ala

Thr

Val

Pro

Asn

30

Glu

Asp

Thr

Tyr

Gly

15

Ser

Trp

Ser

Leu

Tyr
95

Gly

Tyr

Val

Val

Tyr

g0

Cys



Ala

Gly

Phe

Leu

145

Tre

Leu

Ser

Pro

Lys

225

Pro

Ser

Asp

Asn

Val
305

Lys

Ala

Fro

130¢

Asn

Gln

Ser

Ser

210

Thr

Ser

Arg

Pro

Ala

290

Val

Asp

Leu

115

Leu

Cys

Ser

Ser

Ser

185

Asn

Val

Thr

Glu

275

Lys

Ser

Arg

100

Val

Ala

Leu

Gly

Ser

180

Leu

Thr

Phe

Pro

260

Val

Thr

Val

Leu

Thr

Pro

Val

Ala

165

Gly

Gly

Iulys

Leu

245

Glu

Lys

Lys

Leu

Val

Val

Ser

Lys

150

Leu

Leu

Val

Pro

230

Fhe

Val

Phe

Pro

Thr
310

Ala

Ser

Ser

135

Asp

Thr

Tyr

Gln

Asp

215

Pro

Pro

Thr

Asn

Arg

295

Val

Pro

Ser

120

Lys

Tyr

Ser

Ser

Thr

200

Lys

Cys

Pro

Cys

Trp

280

Leu

-30 -

Gly

105

Ala

Ser

Phe

Gly

Leu

185

Tyr

Lys

Pro

Lys

Val

265

Tyr

Glu

Thr

Ser

Thr

Pro

Val

170

Ser

Ile

Val

Pro

250

Val

Val

Gln

Phe

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Pro

235

Lys

Val

Asp

Tyr

Asp T

315

Asp

Lys

Gly

140

Pro

Thr

Val

Asn

Pro

220

Asp

hsp

Gly

Asn
300

Tyr

Gly

125

Gly

Val

Phe

Val

Val

205

Lys

Ala 7

Thr

Val

Val

285

Ser

Leu

Trp

110

Pro

Thr

Thr

Pro

Thr

130

Asn

Ser

Leu

Ser

270

Glu

Thr

Asn

Gly

Ser

Ala

Val

Ala

175

Val

His

Cys

Gly

Mat

255

His

Val

Tyx

Gln

YVal

Ala

Ser

160

Val

Pro

Lys

Asp

Gly

240

Ile

Glu

His

Arg

Lys
320



-3] -

Glu Tyr Lys Cys Lys Val Ser Asn Lys

325

ILys Thr Ile Ser Lys Ala Lys Gly Gln

340 345

Thr Leu Pro Pro Ser Arg Asp Glu Leu

Thr Cys
370

Glu Ser

385

Lys Ser

Glu Ala

Gly Lys
450

<Z210>
<Z1l1l>
<212>
<213>»

<220>

355 360

Leu Val Lys Gly Phe Tyr Pro
375

Asn Gly Gln Pro Glu Asn Asn
380

Leu Asp Ser Asp Gly Ser Phe Phe Leu
405
Arg Trp Gin Gln Gly Asn Val
420 425
Leu His Asn His Tyr Thr Gln
435 440
60
447
PRT
Artificial
heavy chain of LC.001 (8228p

<223>

<400>

60

Glu Val Gln Leu Leu Glu Ser Gly Gly

1

5

Ser Leu Arg Leu Ser Cys Ala Rla Ser

20 25

Ala Met Ser Trp Val Arg Gln Ala Pro

35 40

Ala

330

Pro

Thr

Ser

Tyxr

Tyr

410

FPhe

Lys

Leu

Arg

Lys

Asp

Lys

385

Ser

Ser

Ser

Pro

Glu

Asn

Tle

380

Thr

Lys

Cys

Leu

Ala

Pro

Gln

365

Ala

Thr

Leu

Ser

Ser
445

Pro

Gln

350

Val

Val

Pro

Thr

Val

430

Leu

human IgG4 mutant)

Ile

335

Val

Ser

Glu

Pro

Val

415

Met

Ser

Glu

Tyr

Leu

Trp

Val

400

Asp

His

Pro

Gly Leu Val Gin Pro Gly Gly

10

15

zly Phe Thr Phe Asn Ser Tyr

30

Gly Lys Gly Leu Glu Trp Val

45



Ser

Lvs

65

Leu

Ala

Gly

Leu

145

Trp

Leu

Ser

Pro

Pro

225

Phe

Pro

Tle
50

Gly

Lys

Ala

Pro

13¢

Gly

Asn

Gln

Ser

Ser

210

Cys

Leu

Glu

Ile

Arg

y Met

Asp

Leu
115

Leu

Cys I

Ser

Ser

Ser

185

Asn

Phe

Ser

Phe

Asn

Arg

100

Val

Ala

Gly

Ser

180

Leu

Thr

Pro

Pro

Thr
260

Gly

Thr

Ser

85

Leu

Thr

Pro

Ala

165

Gly

Gly

Lys

Cys

Pro

245

Cys

Ser

Ile

70

Tau

Val

Val

Cys

Lys

150

Leu

Leu

Thr

Val

Pro

230

Lys

Val

Gly

55

Ser

Arg

Ala

Ser

Ser

135

Bsp

3
o
H

Tvr

Lys

Asp

215

Ala

Pro

Val

Gly

Arg

Ala

Pro

Ser

120

Arg

Tyr

Ser

Ser

Thr

200

Lys

Lys

Val

-32.

Phe

Asp

Glu

Gly

105

Ala

Ser

Phe

Leu

185

Tyr

Arg

Glu

Asp

Asp
265

Thr

Asn

Asp

80

Thr

Ser

Thr

Pro

Val

170

Ser

Thr

Val

Phe

Thr

250

Val

Tyr

Ser

75

Thr

Phe

Thr

Ser

Glu

155

His

Ser

Cys

Glu

Leu

235

Leu

Ser

Tyr

60

Arg

Ala

Asp

Lys

Glu

140

Thr

Val

Asn

Ser

220

Met

Gln

Ala

Thr

Val

Tvr

Gly

125

Ser

Val

Phe

Val

Val

205

Gly

Ile

Glu

Asp

Thr

Tyr

Trp

110

Pro

Thr

Thr

Pro

Thr

180

Asp

Tyr

Pro

Ser

Asp
270

Ser

Leu

Ser

Ala

Val

Ala

173

Val

His

Gly

Ser

Arg
255

Val

Tyr

80

Cys

Gln

Val

Ala

Ser

160

Val

Pro

Lys

Pro

YVal

240

Thr

Giu



Val

Thr

Val

305

Cys

Ser

Pro

Gly

385

Asp

Trp

His

Gln

Lys

290

Leu

Lys

Lys

Ser

Lys

370

Gln

Gly

Gln

Asn

<210>
<21i1>
<212>
<213>

<220>
<Z223>

<400>

Phe
275

Pro

Thr

Val

Ala

Gln

355

Gly

Pro

Ser

Glu

His

435

61
214
PRT

light chain of LC.001

61

Asn

Arg

Val

Ser

Lys

340

Glu

Fhe

Glu

Phe

Gly

420

LY

Gilu

Leu

Asn

325

Gly

Glu

Tyr

Asn

Phe

405

Asn

Thr

Artificial

Tyr

Glu

His

310

Lys

Met

Pro

Asn

380

Leu

Val

Gln

Val

Gln

295

Gln

Gly

Pro

Thr

Ser

375

Tyr

Tyr

Phe

Lys

Asp

280

Phe

Asp

Leu

Arg

Lys

360

Asp

Lys

Ser

Ser

Ser
440

-33-

Gly

Asn

Trp

Pro

Glu

345

Asn

Thr

Arg

Cys
425

Val

Sex

Ser

330

Pro

Gin

Ala

Thr

Leu

410

Ser

Ser

Thr

Asn

315

Ser

Gln

Val

Pro

395

Thr

Val

Leu

Val

Tyr

30C

Gly

Ile

Val

Ser

Glu

380

Pro

Val

Met

His

285

Arg

Lys

Glu

Tyr

Leu

365

Trp

Val

Asp

His

Leu
445

Asn

Val

Lys

Thr

350

Thr

Glu

Leu

Lys

Glu
430

Ala

Val

Tyr

Thr

335

Leu

Cys

Ser

Asp

Ser

415

Ala

Lys

Lys

Ser

Lys

320

Ile

Pro

Leu

Asn

Ser

400

Arg

Leu



Asp

Esp

Leu

Tyr

Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ala

Phe

Ile

Arg

Ala

Ala

50

Gly

Asp

Phe

Ser

Ala

130

Val

Ser

Cys

Asn
210

Gln

Val

Trp

35

Ala

Ser

FPhe

Val
115

Ser

Gln

Val

Leu

Glu

185

Arg

Met

Thr

20

Tyr

Ser

Gly

Ala

100

Phe

Val

Trp

Thr

Thr

180

Val

Gly

Thr

Ile

Gln

Ser

Thr

Thr T

85

Gly

Tle

Val

Lys

Glu

165

Thr

Glu

Gln

Thr

Gln

Leu

Asp
70

Thr

Phe

Cys

Val

150

Ser

His

Cys

Ser

Cys

Lys

Gln

Phe

Tvr

Lys

Pro

Leu

135

Asp

Asp

nys

Gln

Pro

Arg

Pro

40

Ser

Thr

Cys

Leu

Pro

120

Leu

Asn

Ser

Ala

Gly
200

-34-

Ser

Ala

25

Glu

Gly

Leu

Ser

Asn

Ala

Lys

Asp

183

Leu

Ser

10

Ser

Lys

Val

Thr

Gln
a0

Iie

Asp

Lsn

Leu

Asp

170

Tyr

Ser

Leu

Gln

Ala

Pro

Ile
75

Lys

Glu

Gln

155

Ser

Glu

Ser

Ser

Pro

ser

60

Ser

Asn

Arg

Gln

Tyr

140

Ser

The

Lys

Pro

Ala

Lys

45

Arg

Ser

Ser

Thr

Leu
125

Pro

Gly

His

Val
205

Ser

Ser

30

Ser

Phe

Leu

Tyr

Arg

Asn

Ser

Lys

180

Thr

Val

15

Ser

Leu

Ser

Gln

Ala

Ser

Glu

Ser

Leuy

175

Val

Lys

Gly

Trp

Ile

Gly

Pro
80

Ala

Gly

Ala

Gln

160

Ser

Tyr



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

<Z220>
<223>

<400>

Gln Val
1

Ser Leu

Gly Met

Ala Ala
50

Lys Gly
€5

Leu Sln

Ala Arg

Gly Thr

Phe Pro I

130

Leu Gly
145

Trp Asn

62
450
PRT

Artificial

heavy chain of LC.005

62

Gin I

Ar

His

35

Ile

Arg

Asp

Ser

Leu

20

Trp

Trp

Phe

Asn

Ser

100

Val

Ala

Leu

Gly

Val

Ser

Val

Tyr

Thr

Ser

85

Ser

Thr

Pro

Val

Ala
165

Glu

Cys

Arg

Asp

Ile

70

Leu

Ser

Val

Ser

Lys

150

Leu

Ser

Ala

Gln

Gly

55

Ser

Arg

Trp

Ser

Ser

135

Asp

Thr

-35.

{human

Gly

Ala

Ala

46

His

Arg

Tyr

Ser

120

Lys

Tyr

Ser

Gly

Ser

25

Pro

Asp

Asp

Glu

Arg

105

BAla

Ser

Phe

Gly

IgGl type)

Gly

10

GLy

Gly

Lys

Asn

Asp

90

Tyr

Ser

Val
176

Val

Lys

Ser

75

Thr

Phe

Thr

Ser

His

Val

Thr

Gly

Tvyr

60

Lys

Ala

Asp

Lys

Gly

140

Thr

Gln

Phe

Leu

45

Ser

Asn

Val

Tyr

Gly

125

Gly

Val

Phe

Pro

Ser

30

Glu

Thr

Tyr

Trp

110

Pro

Thr

Thr

Gly

15

Asn

Trp

Tyvr

Leu

Ser

Ala

Val

Ala
175

Arg

Phe

Val

Val

Phe

80

Gin

Val

Ala

Ser

160

Val



Leu

Ser

Pro

Lys

225

Pro

Ser

Asp

Lys

Thr

Thr

Glu
385

Gln

Ser

Ser

210

Thr

Ser

Arg

Pro

Ala

290

Tyr

Thr

Teu

Cys

376

Ser

Ser

Ser

195

Asn

His

Val

Thr

Glu

275

Lys

Lys

Ile

Pro

355

Leu

Asn

Ser
180

Leu

Thr

Phe

Pro

260

Val

Thr

Val

Cys

Ser

340

Pro

Val

Gly

Gly

Lys

Cys

Leu

245

Giu

Lys 1

Lys

Lys

325

Lys

Ser

Lys

Gln B

Leu

Thr

Val

Pro

230

Val

Pro

Thr

310

Val

Ala

Arg

Gly

Tyr

Gln

Asp

215

Pro

Asn

Arg

295

Val

Ser

Lys

Phe
375

Glu

Ser

Thr

200

Lys

Cvys

Cys

Trp

280

Glu

Leu

Asn

Gly

Glu

360

Tyr

Asn

-36-

Leu

185

Tyr

Lys

Pro

Lys

Val

265

Giluy

Lys

Gln

345

Leu

Pro

Asn

Ser

ITle

Val

Ala

Pro

250

Val

Val

Gln

Ala

330

Pro

Thr

Ser

Tyr

Ser

Cys

Glu

Pro

235

Val

Asp G

Tyxr

Asp
315

Lys

Asp

Lys
395

Val

Asn

Pro

220

Glu

Asp

Asp

Asn

300

Trp

Pro

Glu

Asn G

Tie
380

Thr

Val

205

Lys

Leu

Val

Val

285

Ser

Ala

Pro

365

Ala

Thx

180

Asn

Ser

Leu

Leu

Ser

270

Glu

Thr

Asn

Pro

Gln
350

Val S

Val

Pro

Val

His

Cys

Gly

Met

255

His

Val

Tyr

Gly

Ile

335

Val

Glu

Pro

Pro

Lys

Asp

Gly

240

L&

¥

Glu

His

Arg

Lys

320

Tyr

Leu

Trp

Val
400



Leu Asp Ser Asp Gly Ser Phe

4G5

Lys Ser Arg Trp Gln Gln Gly

420

Giu Ala Leu His Asn His Tyr

Gly Lys
450

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

<220>
<223>

<400>

Gln Val

Ser Leu

Gly Met

Ala Ala

Lys Gly

65

Leu Gin

Ala Arg

Gly Thr

435

63
4590
PRT

Artificial

Phe

Asn

Thr
440

-37-

Leu

Val
425

Gln

Tvr
410

Phe

Lys

Ser Lys Leu

Ser Cys Ser

Ser Leu Ser

445

Thr

Val
430

Leu

Val
41%

Met

Ser

Asp

His

Pro

heavy chain cf 1LC.005 (L234A, L235A human IgGl mutant)

63

Gln

Arg

Eis

35

Ile

Arg

Met

Asp

Leu
115

Leu

Leu

20

Trp

Trp

Phie

Asn

Ser
100

Val

Ser

Thr

Ser

g5

Ser

Thr

Glu

Cys

Arg

Asp

Tle

70

Leu

Ser

Val

Ser

Ala

Gln

Gly

55

Ser

Arg

Ser

Gly

Ala

Ala

40

His

Arg

Ala

Tyr

Ser
120

Gly

Ser

25

Pro

Asp

Asp

Glu

Ar

105

Ala

Gly
10

Gly

Gly 1

Lys

Asn

Asp

30

Tyr

Ser

Val

Phe

Tyr

Ser
75

Thr

Val

Thr

Gly

Tyr

60

Lys

Ala

Asp

Lys

Gln

Phe

Leu

45

Ser

Asn

Val

Tyr

Gly
1256

Pro

Ser

30

Glu

Tyr

Thr

Ty

Trp

110

Pro

Gly

15

Asn

Trp

Tyr

Leu

Tyr

85

Gly

Ser

Phe

Val

Phe

80

Cys

Gln

Val



Phe

Leu

145

Trp

Leu

Ser

Pro

Lys

225

Pro

Ser

Asn

Val
305

Glu

Pro
130

Gly

Asn

Ser

Ser

210

Thr

Ser

Arg

Ala
280

Val

Tyr

Leu

Cys

Ser

Ser

Ser

185

Asn

His

Val

Thr

Glu

275

Lys

Ser

Lys

Ala

Leu

Gly

Ser

180

Leu

Thr

Thr

Phe

Pro

260

Val

3
S5
s

Val

Cys

Val

Ala

165

Gly

Gly

Lys

Cys

Leu
245

Glu

Lys

Lys

Lys
325

Ser

Lys

150

Leu

Leu

Thr

Val

Pro

230

Phe

Val

Phe

Pro

Thr

310

Val

Ser

135

Asp

Thr

Tyr

Gln

Asp

215

Pro

Pro

Thr

Asn

Arg

295

Val

Ser

Lys

Tyr

Ser

Ser

Thr

200

Lvs

Cys

Pro

Cys

Trp

280

Giu

Leu

Asn

-38-

Ser

Phe

Gly

Leu

185

Tyr

Lys

Pro

Lys

Val

265

Glu

His

Lys

Thr

Pro

Val

170

Ser

Ile

Val

Pro

250

Val

Val

Gln

Gln

Ala
330

Ser

Glu

155

His

Ser

Cys

Glu P

Val

ASD

Tyr

Asp

315

Leu

Gly

140

Pro

Thr

Val

Asn

Asp

Asp

Gly

Asn

3C0

Trp

Pro

Gly

Val

Phe

Val

Val

205

Lys

Ala

Val

Val

285

Ser

Leu

Ala

Thr

Thr

Thr

190

Asn

Ser

Ala

Leu

Ser

270

Thr

Asn

Pro

Ala

Val

Ala

175

Val

His

Gly

Met

255

His

Val

Tyr

Gly

Ile
335

Ala

Ser

160

Val

Pro

Lys

Asp

Gly

240

Ile

Glu

His

Lys
320

Glu



-39.-

Lys Thr Ile Ser Lys Ala Lys Gly Gln

340 345

Thr Leu Pro Pro Ser Arg Asp Glu Leu

Thr Cys
370

355 360

Leu Val Lys Gly Phe Tyr Pro
375

Glu Ser Asn Gly Gln Pro Glu Asn Asn

385

390

TLeu Asp Ser Asp Gly Ser Phe Phe Leu

Lys Ser

Glu Ala

Gly Lys
450

<210>
<211>
<£1Z>
<Z213>

<z220>
<223>

<400>

Gln Val

Ser Leu

Gly Met

Ala ARla
50

405

Arg Trp Gln Gln Gly &sn Val
420 425

Leu His Asn His Tyr Thr Gln
435 440

64

447

PRT

Artificial

heavy chain of LC.005 (5228P

64

Gln Leu Val Glu Ser Gly Gly
5

Arg Leu Ser Cys Ala Ala Ser
20 25

His Trp Val Arg Gln ARla Pro
35 40

Ile Trp Tyr Asp Gly His Asp
55

Pro Arg

Thr Lys

Ser Asp

Tyr Lys

395

Tyr Ser
410

Phe Ser

Lys Ser

Glu

Asn

Ile

380

Thr

Lys

Cys

Leu

Pro

Gln

365

Thr

Leu

Ser

Ser
445

Gln

350

Val

Val

Pro

Thr

Val

430

Leu

human IgG4 mutant)

Gly Val

10

Gly Phe

Gly Lys

Lys Tyr

Val

Thr

Gly

Tyr

Gin

Phe

Leu

45

Ser

Pro

Ser

30

Glu

Tyr

Val

Ser

Glu

Pro

Val

415

Met

Ser

Gly

15

Asn

Trp

Tyr

Tyr

Leu

Trp

Val

400

Asp

His

Pro

Arg

Phe

Val

Val



Lys
65

Leu

Gly

Phe

Leu

145

Trp

Ser

Pro
225

Phe

Pro

Gly

Gln

Arg

Thr

Pro

130

Gly

Asn

Ser

Leu

Arg

Met

Leu

Cys

Ser

Ser

Ser

195

Asn

Pro

Phe

Val

Phe

Asn

Ser

100

Val

Ala

Leu

Gly

Ser

180G

Leu

Thr

Thr
260

Thr

Ser

Ser

Thr

Pro C

Val

Ala

165

Gly

Lys

Cys

Ser

Val

Lys

150

Leu

Leu

Thr

Val

Pro

230

Lys

Val

Ser

Arg

Trp

Ser

Ser

135

Asp

Tvr

Lys

Asp

215

Ala

Pro

Val

Arg

Ala

Tyr

Ser
120

Arg

=
5
]

Ser

Ser

Thr

200

Lys

Pro

Lys

Val

- 40 -

Asp

Glu

Arg T

=1

105

Ala

Ser

Leu
185

Arg

Asp

Asp
265

Asn

Ser

Thr

Pro

Val

170

Ser

Val

FPhe

Thr

250

Val

Ser
75

Phe

Thr

Ser

Giu

155

His

Ser

Cys

Glu

Leu

235

Leu

Ser

Lys

Ala

Asp

Glu

140

Pro

Thr

Val

Asn

Ser

220

Gly

Met

Gln

Asn

Val

Tyr

Gly

125

Ser

Val

Phe

Val

Val

205

Lys

Gly

Ile

Glu

Thr

Tyr T

Trp

110

Pro

Thr

Thr

Thr

180

Esp

Tyr

Pro

Ser

Asp
270

Leu

Gly

Ser

Ala

Val

Val

His

Gly

Arg
255

Pro

Phe
80

Cvys

Gln

Val

Ala

Ser

160

Val

Pro

Val
240

Thr

Glu



Val

Thr

Val

305

Cys

Ser

Pro

Val

Gly

385

Asp

Trp

Hig

Gln

Lys
290

Leu

Lys

Lys

Ser

Lys

370

Gln

Gly

Gln

Agn

<210>
<211>
<212>

<213>

<Z220>
<223

<400>

Phe
275

Pro

Thr

Val

Ala

Gln
355

Giy

Pro

Ser

Gilu

His
435

65
214
PRT

light chain of LC.005

65

Asn T

Arg

Val

Ser

Lys

340

Glu

Phe

Glu

Phe

Gly

420

Tyr

Glu

Leu

Asn

325

Glu

Tyr

Asn

Phe

405

Asn

Artificial

Tyr

Glu

His

310

Lys

Gln

Met

Pro

Asn

390

Leu

Val

Gln

Val

Gln
295

Gln

Gly

Pro

Thrx

Ser

375

Tyr

Tyr

Phe

Lys

Asp
280

Phe

Asp

Leu

Arg

Lvs

360

Asp

Lys

Ser

Ser

Ser
440

-41 -

Gly

Asn

Pro

Glu

345

Asn

ile

Thr

Arg

Cvys
425

Val

Ser

Leu

Ser

330

Pro

Gln

Ala

Thr

Leu

410

Ser

Glu

Thr

Asn

Ser

Gln

Val

Val

Pro

395

Thy

Val

Leu

Val

Tvr
300

Ile

Val -’

Ser

Glu

380

Pro

Val

Mgt

His
285

Arg

Lys

Glu

Leu

365

Trp

Val

Asp

His

Leu
445

Asn

Val

Lys

Thr

350

Thr

Glu

Leu

Glu
430

Gly

Ala

Val

Tyxr

Thr

335

Leu

Cys

Ser

Asp

Ser

415

Ala

Lys

Lvs

Ser

Lys
320

Ile

Leu

Asn

Ser

400

Leu



Glu

Tyr

Tle

Gly

65

Pro

Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Phe

Iie

Arg

Leu

Tyr

50

Ser

Glu

Phe

Ser

Ala

130

Val

Ser

Thr

Cvys

Asn
210

Val

Ala

Ala

35

Gly

Gly

Asp

Val
115

Ser

Gln

Val

leu

Glu

195

Arg

Leu

Thr

20

Ala

Ser

Fhe

Pro

100

Phe

Val

Trp

Thr

Thr

180

Val

Gly

Thr

Leu

Tyr

Ser

Gly

Ala

85

Gly

Tle

Val

Lys

Gilu

165

Leu

Thr

Glu

Ser

Gln

Ser

Thr

70

Val

Thr

Phe

Cys

Val

150

Gln

Ser

His &

Cys

Ser

Cys

Gln

Arg

55

Tyr

Lys

Pro

Leu

135

Asp

AsD

Lys

Pro

Arg

Lys

40

Ala

Phe

Tvr

Val

Pro

120

Leu

Asn

Sexr

Ala

Gly
200

- 42 -

Gly

Ala

25

Pro

Thr

Thr

Cys

Asp

165

Ser

Asn

Ala

Lys

Asp

185

Leu

Thr

10

Ser

Gly

Gly

Leu

Gin

50

Ile

Asp

Asn

Leu

Asp

170

Tyr

Ser

Leu

Gln

Gln

Ile

Thr

75

Gln

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Ser

Ser

Ala

Pro

60

Tyr

Arg

Gln

Ser

Thr

Lys

Leu

Val

Asp

Ser

Thr

Leu

125

Pro

Gly

Tyr

His

Val
295

Ser

Ser

30

Arg

Arg

Arg

Ser

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Pro

15

Ser

Leu

Fhe

Ser

95

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

Gly

Asn

Leu

Ser

Phe

Gly

Bla

Gln

160

Ser

Tvr

Ser



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

<220>
<223>

<400>

Glu Val
.

S

Ser Leu

Ala Met

Ser Leu
50

Lys Gly
65

Leu Gln

Ala Lys

Thr Leu

Pro Leu

130

Gly Cys

145

Asn Ser

66
449
ERT

Artificial

heavy chain of LC.060

66

Gln

Arg

Ser

35

Ile

Arg

Met

Asp

Val

115

Ala

Leu

Gly

Leu

Leu

20

Trp

Ser

Phe

Asn

Ile

100

Thr

Pro

Val

Ala

Leu

Ser

Val

Gly

Thr

Ser

85

Leu

Val

Ser

Lys

Leu
165

Glu

Cys

Arg

Ser

Leu

Val

Ser

Ser

Asp
150

Thr

Ser

Gin

Gly

55

Ser

Arg

Thr

Ser

Lys

135

Tyr

Ser

-43 -

{(human

Gly

Ala

40

Gly

Arg

Ala

Gly

Ala

12¢C

Ser

Phe

Gly

Gly

Ser

25

Pro

Leu

Lsp

Glu

Ala

105

Ser

Thr

Pro

Val

IgGl type)

Gly
10

Thr

Asn

Asp
ac

Ser

Glu

His
170

Leu

Fhe

Lys

Ser

75

Thr

Asp

Lys

Gly

Pro
155

Thr

Val

Thr

Gly

Tvx

60

Ala

Gly

Gly

140

Val

Phe

Phe

Len

45

Ala

Arg

Val

Trp

Pro

125

Thr

Thr

Pro

Pro

Ser

30

Glu

Asp

Thr L

Tyxr

Gly

110

Ser

Ala

Val

Ala

Gly

15

Ser

Trp

Ser

Tyr

@5

Gln

Val

Ala

Ser

Val
175

Gly

Tyr

Val

Tyr

80

Cys

Gly

Phe

Leu

Trp
160G

Leu



Gln

Ser

Ser

Thx

225

Ser

Arg

Pro

Ala

Val

305

Tyr

Thr

Leu

Cys

Ser
385

Ser

Ser

Asn

210

His
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