<110>

<120>

<130>

<150>
<il51l>

<150>
<151>

<150>
<151>

<150>
<151l>

<150>

<15L>-

<i50>
<151>

<150
<151>

<150>
<L51l>

<150%>
<151>

<150
<151

<LBO>
<170>
<210>
<231l
<212>

<213>

<400 >

Glu Pro Lys Ser Cys Asp lys Thr His Thr Cys Pro Pro

1

<2i0>
<211>
<212
<213

<400>

SEQUENCE LISTING
MacroGenics, Inc.
Johnson, Leslie §.
Huang, Ling S.

Covalent Diabodies And Uses Thereof

1301.000714

Us 60/671,657

2005-04-15

Uus 11/409,339
2006-04-17

PCT/USO6/(14481
2006-04-17

Us 60/945,523
2007-06-21

Us 61/019,051
2008-01-04

Us 12/138,867
2008~06-13

PCT/US08/656957
2008-06-13

Us 61/13%,352
2008-12-19

Us 61/156,035
2009-02-27

Us 61/256,779
2009-10~30
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PatentIn version 3.5

1
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home saplens

1

5 10

2
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PRT

nomo sapiens
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Glu Arg Lvs
1

<210> 3
<211> 60
<212> PRT
<213> homo
<400> 3

Glu Leu Lys
1

Pro Glu Pro

Glu Pro Lys
35

Pro Lys Serxr

50
<210> 4
<Zil> 1¢C
<212> PRT
<213> homo
<400> 4

Glu Ser Lys
1

<210> 5
<211> 217
<212>» PRT
<Z13>» hono
<4G0> 5

Ala Pro Glu
1

Pro Lys Asp

Val Val Asp

35
Val Asp
50

Gly

Tyxr Asn

Gln Asp Trp

Ala Leu Pro

Cys Cvys
5

sapiens

Thx

Lys Ser

29

Ser Cys

Cys Asp

sapilens

Tyr Gly

sapiens

Leu Leu

Thr
20

Leu

Val Ser

Val

Glu

Thr

Ser

Leu

Ala
100

Val Glu Cys Pro Pro

Lew

Cys

Asp

Thr

Gly

Asp

Thr

Pro
55

Asp

Thr

Pro

40

Pro

10

Thr Thr

10
Fro Pro
25

Pro Pro

Pro Cys

Pro Pro Cys Fro Ser

Gly

Met

His

Val

Tyr

70

Gly

Ile

Gly

Ile

Glu

Lys

Glu

Pro

Ser

Asp

40

Asn

g Val

Glu

Lys

10

Val
10

Ser

Arg Thr

25

Pro Glu

Ala Lys

Val BSer

Tyr Lys

90

Thx
105

His

Pro

Cys

Pro

Phe

Pro

Val

Thx

Val
7h

Cys

Ser

Cys

Pro

Arg

Leu

Glu

Lys

Lys

60

Leu

Lys

Lys

Cys

Fro

Arg
45

Phe

Val

Phe

Pro

Thr

Val

Ala

Fro Arg Cys
i5

Arg Cys Pro
36

Cys Pro Glu

Fro
-

Prec Lys

Thr
30

Cys Val

Asn Trp Tyr

Giu Glu

His
g0

Leu

Asn
S5

Ser Lys

Gly Gln



Fro

Thr

Tyr

Phe

Lys

Arg

Lys
13¢

Ser

Ser

Ser
210

<210>
<211>
<Z21Z>
<213>

Iie

Thr

Lys

Cys

195

Len

216
PRT
homo

Alz Pro Pro

Val

Asp

Phe

Asp

Len

Lys

Asp
145

5 Asp

Asp

Gly

50

Asn

Trp

Pro

Giu

Asn
130

Thr

Val

35

Val

Ser

Ala

Pro

Gln

Ala

Thr

Leau

180

Ser

Ser

Gln

Val

Pro

Thr

Val

Leu

sapliens

Val

Leu

20

Ser

Giu

Thr

Asn

Pro

160

Gln

Val

Val

Ala

L

Met

His

Val

Phe

Ile

Val

Glu

Val

Ser

Glu

150

Pro

Val

Met

Ser

Gly
Ile

Glu

His

Lys

Glu

Tyr

Leu

Trp
150

Tyr
Leu
135

Trp

Asp

His

Pro
215

Pro

Ser

Lsp

Asn

55

Val

Glu

Thr

120

Glu

Leu

Lys

Glu

200

Gly

Ser

Ala

Val

Tyr

s Thr

Leu
120

Cys

Leu

Cys

Ser

Asp

Sar

185

Ala

Lys

Val

Thr
25

Lys
Tle
105

Pro

Asn

Fro

Leu

Asn

Ser

170

Arg

Leu

Phe

10

Pro

Val

Val

Cys

Ser

Pro

Gly

Fro

Val

Trp

His

Glu

Leu -

75

Lys

Lys

Gln
155

Ser

Lys

140

Gln

Gly

Gin

Asn

Phe

Val

Thr

Arg

Gly

140

Pro

Arg
125

Gly

Ser

Gln

His
205

Pro

Thr

Asn

45

Arg

Val

ser

Lys

Glu

125

Phe

Gilu

Asp

Phe

Glu

Phe

Gly

190

Tyr

Pro

Cys

30

Trp

Giu

Val

Asn

Gly

116

Glu

Tvr

Lsn

Giu

Tyr

Asn

Phe

173

As=n

Thr

Val

Tyr

Glu

His

Met

Pro

AsnN

Lau

Pro

Val

Gln

Pro

Val

Val

Gln

Gly

Pro

Thr

Ser

Tyr
160



Ser

Ser

Ser

Thr

Lys

Cys

Leu
216

<210=
<L2EL>
<212
<Z13>

<400>

Ala

Vai

Val

Gln

63

Gln

Ala

Thr

L2l
(Sr)
(I

Tyr

Phe

Lys

Pro

Lys

Val

Asp

50

Phe

Asn

Leun

Lys

130

Asp

Asn

Ser

Ser

Ser
210

Thr

Leu

Ser

195

Ser

217
PRT
homo

Glu

Asp

Asp

35

Gly

Asn

Trp

Pro

Glu

115

Asn

Ile

Thr

Lys

Cvys

195

Leu

Thr
180

Val

Leu

g
oy FY
S e

Val

Met

Ser

sapiens

Leu

Thr
20

.Val

Val

Ser

Lew

Ala

130

Fro

Gln

Thr

Leu

180

ser

Sexr

Leu
Leu

Ser

Thr
ASD
83

Pro
Gln
Val
Val
Pro
165
Thr

Val

Leu

Met

Asp

His

Pro

Gly

Met

His

Val

Phe

70

Gly

Ile

Val

Ser

Glu

150

Fro

Val

Mat

Ser

Lys

Glu

Arg

Lys

Glu

Leu

135

Tro

Met

Asp

His

Pro
215

Bsp

Ser

Ala

200

Lys

Pro

Ser

Asp

43

Asn

Val

Glu

Lys

Thr

120

Thr

Glu

Leu

Lys

Gilu

200

Gly

Ser
Arg
185

Leu

Ser

Arg

Pro

Ala

Val

Tyr

Thr

105

Leu

Cvs

Ser

Asp

s Uy
oo
woloR

Lys

Asp
170
Trp

His

Val

10

Thr

Glu

Lys

Ser

Lys

Ry

Ile

Pro

Ier
170

Arg

Leu

Gly

Gln

Asn

Phe

Pro

Val

Thr

Val

75

Cvs

Ser

Pro

Val

Trp

Hig

Ser

Gln

His

Leu

Glu

Gin

Lys

60

Leu

Lys

Lys

Ser

Lys

140

Gin

Gly

Gln

Asn

Phe

Gly

Tyr
205

Phe

Val 7

Phe
45

Thr

Arg
125

Gly F

Ser

Gln

Arg
203

Asn
140

Thr

Pro

Lys

Arg

Val

Ser

Lys

110

Glu

Giu

Phe

Gly

180

Phe

> Leu

175

Val

Gln

Pro

Cvs

Tre

Glu

Leu

Asn

g5

Glu

Tyr

Asn

Phe

175

Asn

Thr

Tyr

Fhe

Lys

Lys

Val

Gln
His
80

Lys

Gln

Asn
Le0
Leu

Ile

Gln



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

<400>

Ala

1

Pro

Val

Val

Gln

65

Gin

GlLy

Pro

Ser

145

Tyr

Tyxr

Phe

Lys

Pre

Lys

Val

Asp

50

Phe

Asp

Leu

Arg G

Lys
130

Agp

Lys

Ser

Ser
210

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

<400>

217
BRT
homo

Glu

Asp

Asp

35

Gly

Asn

Ile

Thr

r Arg

Cys
185

Lew |

237
PRT
homo

Glu Ile Val

“

L

saplens

Phe

Thr

20

Val

Val

Ser

Leu

Ser

1006

Pro

Gin

Ala

Thr

Leu
18¢

Leu

5

Leu

Ser

Glu

Thx

Asn

85

Ser

Val

Val

Preo

165

Thr

Val

Leu

sapliens

Gily Gly

Met Ile

Gln Glu

Val Higs

Tyr Arg

70

Gly Lys

Glu

b
.
1

Val Tyr

Ser Leu
135

Giu Trp

156G

Pro Val

Val Asp

Met His

Ser Leu
21b

Pro

Ser

Asp

40

Asn

Val

Glu

Lys

Thr

120

Gliu

Lya

Glu
200

Giy

Ser Val
10

Arg Thr
25

Pro Glu

Ala Lys

Val Sar

Tyr Lys

90

Thr Ile
105

Leu Pro

Cys Leu

Ser Asn G

Asp Ser
170

Ser Arg
i85

Ala Leu

Lys

Pro

Val

Thr

Cys

Ser

Pro

Val

Leu

Gln

Lys

&0

Leu

Lys

Lys

Ser

Lys

140

Gln

Gln

Asn

Phe

Val

Phe

45

Pro

Val

Ala

Gin

125

Gly

Fro

Ser

Glu

His
205

Pro

Thr

30

Asn

Arg

Val

Sar

Lys

110

Giu

Phe

Glu

Phe

Gly
150

Pro

15

Cys

Trp

Glu

Leu

Asn

95

Gly

Glu

Tyr

Azn

Phe

175

Asn

Thr

Lys

Val

Tyr

Glu

His

80

Lys

Gln

Met

Pro

Asn

160

Leu

Val

Gin

Gln Ser Proc Asp Phe Gln Ser Val Thr Pro Lys

10

15



Ile

Lys &

Thr

Gly

Pro

Ser
145

Asn

Thr

Gin
225

Asp

Phe

GLy

Thr

130

Thr

Leu

Pro

Gin

Tvr

210

Gly

<Z18>
<211>
<212>
<213>

<4G0>

Val
Trp
35

Val

Ala

Gly

Gly
115

Giu

Ala

Val
195

Tyr

Thr

14

PRT
homo

10

Gly Gly Gly

1

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

<400>

11
244
PRT
homo

ford
)

Thr
20

Tyr

Gly

Ala

Gly

100

Thr

Gly

Trp

Leu

180

Val

Cys

Leu

Phe

Gln

Glu

Thr

Thr T

85

Val

Leu

Met

Leu

165

Lys

Leu

Ala

Val

saplens

Ser

Gly
5

saplens

Thr Cys

Gln Lys

G
G

Asp Phe

Thr Lys

Thr Leu

Thr Leu
1358

Gly Val
150

Ala His

Ser Arg

Thr Met

Gln Ile

215

Thr Val
230

Gly Gly

Thr 1

Cys

Val

Arg

120

Thr

Gly

Ile

Leu

Thr

200

Asn

Ser

Gly

Glu
105
Glu

Cys

Trpe

Asn

Pro

Ser

Ser

Gin g

Val

Thr

Gln

90

Iie

Ser

Thr

Ile

Tx

170

Iie

Met

Ala

Leu

Gin

Prao

Phe
Arg
155

Asp

Ser

Ser

Pro

Ser

60

Asn

Ser

140

Glin

Asp

Lys

Pro

Phe

220

Gly

Ile

Lys

45

Arg

ser

Thr

Gly

Ala

125

Prec

Asp

Asp

Val

205

Ala

Cys

Gly
30

Lewu

Leu

Pro

Lys

Thr
150

Asp

i

Tyr T

Thr

Leu

Ser

Val

Ser

Gly

Arg T

175

Ser

Thr

Asn

Ala

80

Phe

Gly

Lys

Leu

Lys

160

Lys

Ala



Gly

Lys 1

Arg E

65

Glu

Glu

Gly

145

Pro

Val

Ser
225

Lesu

Ile

Arg

Asp

Leu

Asp

Gly

Val

130

Tyr

F Gin

Asn

Ser

Thr

210

Gly

<210>
<Z211l>
<ZiZ2>
<213>

<40

0>

Val

2 Ser

Pro

Ser

115

Lys

Thr

Gly

Tyr

Thr

1985

Ala

Met

Gly

12
240
PRT
homo

iz

Glu Ile Val

1
kS

Glu Lys Val

Metl
Thr
20

Phe

Gly

Ala

Tyx

100

Gly

Asn
180

Ser

Val

Cvys

Thr

Tie

Met

Tyr

Ser

Glu

85

Thr

Gly

Pro

Thr

Giu

165

Lys

Thr

sapiens

Gln

Asn

Thr

Gly

70

Phe

Gly

Gly

Asn

150

Trp

Lys

Ala

Tyr

Trp
230

Ser Pro

Cys Lys

Trp Tyr

40

Thr Ser

je30]

Ser Gly

Val Ala

Gly Gln

Gly Gin
120

Ala Ser
135

Tyvr Trp

Ile Gly

Phe Lys

Tvr Met
200

Cys Ala
215

Gly Gln

Leu Thr Gln Ser Pro

5

Thr Phe Thr Cys Arg

20

Asp
hla
25

Gln

Thr

Val

Gly

105

Val

Val

Ile

Val

Arg

Gly

Gin

Leu

Asp

Tyr

Q0

Thr

Gln

Lys

His

Ile

170

Arg

Leu

Asn

Thr

CoLeu

Gln
Lys
Glu
P?e
Tyx
Lys
Leu
Val
Trp
155
Asp
Val
Arg

Gly

Thr
235

Ala

Ser

Ser G

&0

Thr

Cys

Leu

Vat

Ser

140

Val

Pro

Thr

Ser

Asp

220

Val

Val

Val

Lau

Gln

Glu

Gin

125

Cys

Arg

Met

Leu
205

Ser

Asp Phe Gln S5er Val

10

Thr Ser Gin Ser Ilie

Ser

Asp
30

Gln E

Val

Thr

Lys

Gln

Asp

Thr

190

Arg

Val

Thr

Leu
15

Phe

Pro

Tie

Ser

95

Lys

Ala

Ala

Thr

175

Val

Ser

Tyr

Ser

Pro
15

Gly

hsp

Asp

Ser

80

Asn

Gly

Ala

Sex

Pro

160

Val

Asp

Tyr

Ser
240

Lys

Gly Thr Asn

30



Iile

Lys

Ser

65

Thi

Gly

Lys

Thr

Tyr

Tvr
225

His

Asp

Phe

Gly

Gly
130

ys

Ala

Tyr

210

Tro

<Z10>
<211
<212>
<Z13>

<400

Ser

Ala

Gly
115

Ala

Tyr

Ile

Tyr
185

Cys

Gly

13
241
PRT
homo

Asp Ile Val

1

Glu Arg Ala

Gly Asp Ser

35

Lys Leu Leu

50

;o GLy

100

Gln

Ser

Trp

Gly

Lys

180

Meft

Ala

Gln

Glu

Thr

85

Gly

Val

Val

Ile

Val

165

Gly

Glu

Arg

Gly

sapiens

Phe

Ile

Mel

Tyr

Gln

Ser

Asp

70

Tyr

Thr

Gln

Lys

His T

150

lie

Arg

Leu

Asn

Thr
230

Gln

Asn

Asn

Thr

Phe

Tyr

Lys

Leu

Asp

Val

Arg

Gly
215

Thr
55

Ser

Thr

Cys

Val

Val

1290

Val

Pro

Ser
200
Asp

Val

Pro

Lys

Tyr
40

Asp

Gly

Leu

Gln

Glu

105

Gln

Ser

Met

185

Lzu

Ser

Thr

Asp

Asn

Glhn

Val

Thr

Gin

50

Ile

Ser

Lys

Gln

Asp

170

Thr

Arg

Asp

Val

Ser
10

. Ser

(]
i
ot

Leu

Ser

Fro

Ser

Lys

Gly

Ala

Ala

155

Val

Ser

Tvr

Ser
235

Pro

Ser

60

Asn

Asn

Gly

Ala

Ser

140

Pro

Tyr

YVal

Tyr
220

Ser

S

Ser

Pro

Ser
60

Lys
45
Arg

Ser

Gly

Pro

Val

Asp

205

ser

Leu

Val

Val

Leu 1

Phe

Leu

Trp

; Gly

110

Val

Tyr

Gln

Asn

Ser

190

Thr

Gly

Gly

sSer

Asp

Gln

Val

Giu

Thr

Gly

Tyr

1753

Thr

Ala

Met

Gly

Leu
15
Phe

Fro

Pro

Iie

Gly

Ala

B0

Phe

Gly

Lys

Phe

Leu

160

Asn

Ser

Val

Asp

Cys
240

Gly

Asp

Pro

Asp



Arg

Ser

Gly

Ala

Gly

145

Pro

Asp

Asp

YVal

Ala

225

Cys

Phe

Leu

Asp

Gly

Leu

130

Phe

Fro

Lys

Thr

Asp

210

Tyr

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

<400>

Glu
1

Glu

Iie

Lys

Ser

65

Glu

Ile

Lys

His

Glu

50

Gly

Asp

Ser

Gin

Pro

Ser

Gly

Arg

Ser
195

Thr

Trp

14
4740
PRT
homo
14

Val

Trp
35
Val

Ser

Ala

Gly Ser
Ala Glu

85
Tyr Thr

100

Gly Gly

Lys Pro

Leu Ser

Lys Ala

165
Tyr Asn
180
Lys Asn

Ala Thr

Gly Gln

saplens

Leu Thr

Thr Phe

Ser Glu

Gly Thr

Ala Thr
85

1y
Asp
Phe
Gly
Thr
Thr

150

Leu

Gin

Gln
Thr
Gln
Ser
Asp

T4

Tyr

Ser

Val

Gly

Gly

Gln

135

Glu

Ala I

Val
Tyr
215

Thr

Ser

Ile
55

Phe

Ty

Gly

Ala

Gln

Gin

120

Thr

Gly

Trp

Val
200
Cys

Leu

Pro

Aryg

Fro

40

Ser

Thy

Cys

Thr

Val

Gly

105

Val

Leu

Met

Leu

lys

185

Leu

Ala

Val

Leu

Gin

Tyr
90
Thr

Thr

Thr

Ala

170

Ser

Thr

Gln

Thr

Phe
10
Ser

Gin

Val

Tyr

Lys

Leu

Leau

Val

155

His

Arg

Met

Ile

Val
235

Gln

Gin

Ser

Pro

Ile

Ser

Thr

Cvys

Leu

Arg

Thr

140

Gly

Ile

Leu

Thr

Asn

220

Ser

Ser

w
e
[t

Pro

Ser

50

hsn

Asn

Len

Gln

Glu

Glu
125

Trp

Thr

Asn

205

Pro

Ser

Val

Tle

Lys

Arg

Ser

Thr

Thr

Ile

110

Ser

Thr

Ile

Trp

Ile

150

Met

Ala

Leu

Thr

Gly
30

Phe

Gly

Phe

Arg

Asp

175

Asp

Trp

Gly

Ser

Gilu

Pro
95

Ser

g0

Gly

Fro

Ser

Gln

160

Asp

Lys

Phe

Gly
2470

Lys

Asn

Gly

Ala

Phe



Thr

Ser

145

Ala

Azn

Asn

Thr

Gln

225

Lys

Leu

Thr

Ala

Pro

Gln

385

Ala

Phe

Gly

Thr

Thr

Leu

Pro

Tyr

210

Gly

Ser

Leu

Leu

Ser b

280

Thr

Asn

Pro

Gln

370

Val

Val

Gly

Gly

115

Ser

Glu

Ala

Val

155

Thr

Cys

Gly

Met

275

Val

Ile
355

Val

Ser I

Giu

Gly
100

Gly

Trp

Lau

180

Val

Cys

Leu

Asp

Gly

260

Iie

Giu

His

Arg

Lys

340

Glu

Tyr

Trp

Val

Leu

Met

Leu

165

Lys

Leu

Ala

Val

Ser

Asp

Asn

Val

325

Glu

Lvs

Thr

Thr

Glu
405

Thr

Gly

150

Ala

Ser

Thr

Gln

Thr

230

Thr

Ser

Arg

Pro

Ala

310

Tyx

Thr

Leu

Cys

380

Ser

Leu

Leu

133

Val

His

Arg

Val

His

Val

Thr

Glu

295

Lys

Ser

Lys

Iie

Pro

375

Leu

Asn

; Val

Arg

120

Thr

Gly

Ile

Lew

Thr

200

Asn

Ser

Thr

Fhe

Pro

280

Val

Thr

Val

Cyg

Ser

360

Pro

Val

Gly

Giu

105

Glu

Cys

Trp

Trp

Thr

185

Asn

Pro

Ser

Cys

Leu

265

Glu

Lys

Lys

Leu

Lys

345

Lys

Ser

Lys

Gln

Ile

Ser

Thr

Ile

Trp
170

-

Iie

Met

Ala

Leu

Val

Phe

Pro

Thr
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Tyr

315

Thr

Gln

Lys

His

Ile

395

Arg

Leu

Asn

Thr

Gly

220

Leu

Glin

Lys

Glu

Phe

360

Tyr

Lys

Leu

Val

Trp

380

Asp

Val

Arg

Gly

Thr
460

205

Ser

Ala

Ser

Fro

Sar

285

Thr

Cys

Leu

Val

Ser

365

Val

Pro

Jer

Asp
445

Val

Gly

Val

Val

Gly

270

Gly

Len

Gln

Glu

Gln

350

Cys

Arg

Ser

Leu
430

Ser

Gly

Ser

Asp

255

Gln

Val

Thr 7T

Ile

335

Ser

Lys

Gin

Asp

Thr

415

Arg

Asp

- Val

Gly

Leu

240

Phe

Fro

Pro

Ser
320
Lys

Gly

Ala

Thr

400

Val

Ser

Tvr

Ser



Glu

Glu

Ile

Lys

Ser

65

Glu

Thr

Gly

Pro

Ser

145

Ala

Asn

Asn

Thr

Gln

225

Lys

Pro

Ser

Aszsp

Asn
305

Tie

His

Glu

50

Gly

Asp

Phe

Gly

Thr

130

Thr

Leu

Pro

Gln

Tyxr

210

Gly

Thr

Serxr

Arg

Fro

290

Ala

Val

Val

Trp

35

Val

Ser

Ser

Glu

Ala

Val

185

Tyr

Thr

His

Thr
275

Glu

Lys

Leu
Thr
20

Tyr

Ser

Cys

100

Gln

Thr

Gly

Trp

Leu

180

Val

Thr

Phe

260

Pro

Val

Thr

Phe

Gln

Thr

Val

Leu

Met

Leu

165

Lys

Leu

Ala

Val

Cys

245

Leu

Glu

Lys

Lys

Gln

Thr

Gln

Asp

70

Ty

Thr

Thr

Thr

Gly

150

Ala

Ser

Thr

Gln

Thr
230

Phe r

Vali

Pro
310

Ser

Cys

Lys
Leu
Leu

135

Val

Arg
Met
Ile
215

Val

FPro

Asn
295

Axrg

Arg

Pro
40

Cys

Val

Arg

126

Thr

Gly

Tle

el

Thr

200

Asn

Ser

Cys

Pro

Cys

280

Trp

Glu

Asp

Gly

Leu

Gln

Glu

145

Glu

Cys

Trp

Tre

Thr

185

Fro

Ser

Pro

Lys

265

Val

Tyr

FPhe

10

Ser

Gln

Val

Thr

Ser

Thr

Met

Ala

Val

Ala

250

Val

Val

Gln

-19-

Gin

Gln

Ser

Pro

Iie

75

Ser

Lys

Gly

Phe

Ser

Ser

Pro

Ser

6C

Asn

Gly

Pro

Ser
140

Arg Gln

Ser

Asp

Trp

Glu

235

Pro

Aszp

Tyr
315

Asp

Lys

Pro

Phe

220

Pro

Glu

Azp

Asp

Gly

360

Asn

Val

Ile

Lys

45

Arg

Ser

Thr

Ala

125

Gly

Pro

Asp

Asp

Val

205

Ala

Thr
Val
285

Val

Ser

Thr

Gly

30

Leu

Phe

Len

Trp

; Gly

110

Leu

Phe

Lys

Thr

130

Asp

Tyr

Ser

Leu

Leu

270

Ser

Glu

Thr

Len

Ser

Glu

Ser

Val

Ser

Ax

175

Ser

Thr

Trp

Cys

Gly

255

Met

His

Val

Tyr

Lys

Asn

Ile

Gly

Ala

80

Phe

Gly

Lys

Leu

Lys

Ala

Gly

Asp

240

Gly

Ile

Glu

His

Arg
320



Val

Glu

Lys

Thr

Thr

385

Glu

Leu

B
g
6]

Gly
465

Val

Tyr

Thr

Leu

370

Cys

Ser

Asp

Ser

Ala

450

Lys

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

<400>

Ser

Lys

Ile
355

Pro

Leu

2sn

Ser

Arg
435

Leu

22
246
PRT
homo

22

Asp Ile Val

1

Glu

Gly

Lys

Arg

65

Ser

Glu

Gly

Leu

50

Phe

Leu

Asp

Gly

Ala

oer

Leu

Ser

Gln

Pro

Val

Cys

340

Ser

Pro

Val

Asp
420

Trp

His

Leu

325

Lys

Lys

Ser

Lys

Gln

405

Gly

Asn

sapiens

Met

Thr

20

Phe

lie

GLly

Ala

Tyr

i00

Gly

Thr

Lle

Mat

Ser
Glu
85

Thr

Gly

Thr

Val

Arg
Gly
3380
Pro
Ser

Gln

His

Gln

Phe

Val

Ser

Lys

Zsp

375

Phe

Glu

Phe

Gly

Tye
455

Ser

Cys

y Trp

Thr
55
Ser

Val

Gly

Tyvr

Asn

Phe

Asn

440

Thr

Pro

Lys

Tyx

40

Ser

Gly

Ala

Gln

Gln
120

Hisg

Leu

Pro

Asn

Leu

425

Val

Gln

Asp

Ala

25

Gln

Asn

Thr

Val

Gly -

105

Val

Gin

330

s Ala

Thr

Ser

Tyr

410

Tvr

Phe

Lys

Ser
10

Ser

Asp

Tyr
90

Gln

-0 -

Asp

Leu

Arg

Lys

Asp

395

Lys

Ser

Ser

Ser

Leu

Gin

B ..TM:YS

Glu

Fhe

75

Tyr

Lys

Leu

FPro

Glu

Asn

380

Ile

Thr

Lys

Cys

Leu
460

Ala

Pro
Ser
60

Thr

Leu

Vai

Leu

Ala

Pro

365

Gln

Leu
Ser
445

Ser

Val

Val

Gly
45

)]
i
o

Leu

Gln

Gin
125

Aan
Fro
350

Gln

Pro
Thr
430

Val

Leu

Ser

Asp

30

Val

Thr

Gln

Ile

110

Ser

Gily I

335

Ile

Val

Ser

Glu

Pro

415

Val

Mat

Ser

Pro

Ile

Sexr

Lys

Gly

Glu

Leu

Trp

400

Val

Asp

His

Pro

Gly

Asp

Pro

Asp

Gly

Ala



Glu Vail
130

Gly Tyr
145

Pro Asn

Val Ser

Asp Thr
210

Ser Gly
225

Phe Asn

<210>
<211>
<212>
<213

<400>

Phe Asn
1

<210>
<211>
<212>
<213>»

<220>
<223>

<400>

Asn Tyr
1

<210>
<211>
<Z212>»
<213>

<400>

Asp Ala
1

Lys Lys Pro Gly

Thr Phe Thr Asn
150

Cys Leu Glu Trp
Tyr Asn Lys Lys
180

Thr Ser Thr Ala
195

Ala Val Tyr Tyr

Met Asp Tyr Trp
230

Arg Gly Glu Cys

23

o

PRT-

homo sapiens

23

Arg Gly Glu Cys
5

24

5

PRT

artificial

Ala
135

Tyr

Phe

Tyr

Cys

215

Gly

Ser

Trp

Gly

Lys

Met

200

Ala

Gln

Val

Tie

Val

Arg

Gly

Lys

His T

Ile

170

Arg

Leu

Asn

Thr

2B6 heavy chain variable region

24

Trp Ile His
5

25

5

PRT
artificial

Val

Val

Arg

Gly

Thr
235

CDR1

3H7 Heawvy chain wvariable region CDRL

[}

2

Trp Met Asp

2

Ser
140

Val

Pro

Ser

Asp
220

Val

Cys

Rrg

Ser

Met

Leu

205

Ser

Thr

Lys

Gin

Asp

Thr

190

Arg

Asp

Val

Ala

Thr
175

Tyr

Ser

m
[¢M]
i

Fro

160

Tyr

Val

Asp

Tyr

Ser
240



<210> 26

<211> 17

<212> . PRT

<213> artificial

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

<4£00> 2o

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

1 5 10 15
Gly

<210> 27

<21l> 19

<212> PRT

<213> Artificial Seguence

<220>
<223>» 3H7 Heavy chain wvariable region CDR2Z

<400> 27

Glu Ile Arg Asn Lys Ala Asn Asn Leu Ala Thr Tyr Tyr Ala Glu Ser
1 5 10 15

Val Lys Gly
<210> 28
<z211l» 12
<212>»> PRT

<213>» artificial

<220>
<223> ZB6 Heavy chaln variable region CDR3

<400> 28

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

i 3 10
<210> 29

<211> 6

<Z212> PRT

<213> artificial

220>
<223» 3H7 heavy chain variable region CDR3

<4Q0> 29

Tyr Ser Pro Phe Ala Tyr
L 3

<210> 30

22



<21L=
<21l2>
<213>

<Z20>
223>

<400>

1
4

<210

<211i>
<212>

11
PRT

artificial

Z2B6 Light chain wvariable region CDRI

30
Arg Thr Ser Gln Ser Tle Gly Thr Asn Ile His
5 10
31
11
PRT
artificial

<213>

<220>
<Z223>

<400>

3H7 light chain variable region CDRL

31

Arg Ala Ser Gln Glu Ile Ser Gly Tyr Leu Ser

1

<210>
<211>
<2lz>
<213>

<220
<223

<400>

5 10
32
7
PRT
artificial
Z2B6 light chain variakle region CDRZ

32

Asn Val Ser Glu Ser ILle Ser

1

<210>
<211l>
<2L12>
<P213>

<220>
<223>

<400>

5
33
5
PRT
artificial

286 light chain variable region CDR2

33

Tyr Val Ser Glu Ser Ile Serx

1

<210>
<211
<21Z>
<z213>

<220>
<Z223>

<400>

=

5
34

7

PRT
artificial

2B6 light chain variable region CDR2

34

.23 .



Tyr Ala Ser Glu Ser Ile Ser

1 5
<Z210> 35

<Z1im 7

<212> PRT

<213> artificial

<220>
<223> 3H7 light chain variable region CDR2

<400> 35

Ala Ala Ser Thr Leu Asp Ser

1 5
<210> 36

<21l> 9

<Z212> PRT

<213> artificial

<220>
<Z223>» ZBé Light chain variable region CDR3

<400> 36

Gln Gin 3er Asn Thr Trp Pro Phe Thr

1 5
<210> 37
<211> 2

<212> PRT
<213> artificial

<220
<223» 3H7 light chain wvariable region CDR3

<400> 37

Leu Gln Tyr Val Ser Tyr Pro Tyr Thr

1 5
<210> 38

<211l> 121

<212> PRT

<213>» artificial

<220>
<223> 2ZB& heavy chain variable region

<400> 38

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

Ser Val Lys Val Ser (ys Lys Ala Ser Gly Tyr Thr Phe Thr Asn Tyr
20 25 30

-4 .



1
H
el

Gly

Ala

Gln

Iie

Val

50

Gly

Glu

Arg

Gly

<210>
<21il>
<212
<213>

<220
223>

Ile

Thr

His

Asn

30

Gly

Asp

Phe

<210>
<211>
<212>
<Z13>

<220>
<223>

<400>

Arg

Leu

Thr
115

39
1a7
PRT

Trp

Asp

Val

=0

Val

Pro

Thr

Ser

B5

Val

artificial

Met
70

Leu

Thr

Gln
Asp
55

Thr

Arg

c Asp

Val

Ala

40

Thr

Thr

Sar

Tyr

Ser
120

2B6 light chain wvariable

Val

Trp

35

Val

Ser

Ala

Giy

40
107
PRT

Leu

Thr

20

Tyr

Ser

Gly

Ala

Gly
100

Tle

Gln

Glu

Th

a1

Thr
85

Gly

artificial

Gln

Thr

Gln

Ser

Asp

70

Tyvr

Thr

Ser

Cys

Ty

Lys

Pro

Arg

Pro

40

Ser

Thr

Tyr

Asp

Tyr
105

Ser

Giy

Pro

Thr

Asp

LY,

Ser

region

Thr
25
Asp

Gly

Leu

]
s
3

Iu
105

Phe

10

Ser

Gln

Val

Thr

Gln

90

Ile

Thr

Gly

Tyr Asn

60

Thr Ser

Ala Val

Met Asp

HuZB6VL-1

Gln

Gln

Ser

ILie
75

Ser

Ser Val

Ser

Pro

Serx

60

Asn

Asn

Lle

Lys

45

Arg

Jer

Thr

Lys I

Thr

Tyr

Tyr
110

Thr

Gly ¢

30

Leu

Phe

Leu

Trp

Ala

Tyr
95

Leuy

Ser

[
fort
=

Pro

Humanized 2B6 light chain variable reglon HulBEVIL-2

40

-5 -

Metl

Phe

Tyr

g0

Cys

Gly

Lys

Asn

Ile

Gly

Ala

80

Phe



Glu

Glu

Ile

Lys

Glu

Thr

Lle

Lys

His

Tyr
50

<210>
<211
<212>
<213>

<220>
<223>

<400>

Glu

Glu

Ile

Lys

Sexr

65

Glu

Thr

Lys

His

Tyr

Gly

Asp

Phe

<Z10>
<Z211>
<21z
<213>

<400>

Val

Val

Trp

Val

Ser

Ala

Gly

41
107
PRT

Leu

Thr

20

Tyr

Ser

Gly

Ala

Gly
100

w3

Ile

Gln

Thr

Thr
85

Gly

artificial

Humanized 2B6 light chain variable region

41
Yal Leu
Val Thr
20
Trp Tyr
35
Ala Ser
Ser Gly
Ala Ala T
Gly Gly
100
42
107
PRT
Mus sp.
42

Thr

Tle

Gin

Giua

Thr

Gln Ser

Thr Cys

Gln Lys

Ser Ile
55

Asp Phe T

Tyr Tyr

Thr Lys

Gin Ser

Thr Cys

Gln Lys

Ser Ile

Tyr Tyr

Thr Lys

Pro

Arg

Pro
40

Cys

Val

Pro

Arg

Pro
40

+3
i
N

Cys

Val

Lsp

Thr

25

Asp

Gly

Leu

Gln

Glu
105

Asp
Thr
25

Asp

Leu

Phe

10

Ser

Gln

Val

Thr

Gln
90

Phe

10

Ser

Gin

Val

Thr

Gln
G0

Iie

206 -

Gin

Gln

Ser

Pro

Tie

75

Ser

Lys

Gln

Gln

Ser

Fro

Ser

Lys

Ser

Ser

Fro

Asn

Asn

Ser

Ser
60

Asn

Asn

Val

Ile

Lys

45

Arg

Sar

Thr

Thix

Gly

30

Leu

Phe

Leu

Trp

Leu

Ser

Glu

Pro
95

HuZB&VL-3

Val

Ile

Lys

45

Arg

Ser

Thr

Thr

Gly

20

Phea

Leu

Trp

Pro
Thr

Leu

Glu

Lys

Lsn

Ile

Lys

Asn

Phe



Leu

Tyr

Sexr

635

Glu

U Arg

Ser

ala

50

Trp

Asp

Phe

<Z10>
<2il>
<212>
<Z13>

<220>
<223>

<40Q0>

4
9

Gln

Val

Ser

3

PRT
artificial

Met

Ser
20

Lew

Ser

Gly

Ala

Gly
100

Ser

Asp
85

Gly

Glin

Thr

Gln

Leu

Asp

70

Tyr

Thr

Ser

Tyxr

Lyva

Pro

Arg

Pro

40

Ser

Ser

Ser

Asp

Gly

Leu

Leu

Glu
1G5

Ser
10

Ser

Thr

Leu

Gln

Thr

FPro

Lys

Ser

Glu

Ile

Lys

&0

Ser

Val

IgG binding zite of FcgammaRIIB receptor

4

3

Lys Lys Fhe Ser Arg Ser Asp Pro Asn

1

<Z10>
<211>
<212
<Z213>

<220>
<ZZ3>

<400

4
g
P

4

RT

5

artificlal

IgG kinding site of FecgammaRIIB receptor

4

4

Gln Lys Phe Ser Arg Leu Asp Pro Asn

1

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

<220>
<Z23>

<400>

5
45
S
PRY
artificial

TgG binding site of FegammaRIIB receptor

4

5

Gin Lys Phe Ser Arg Leu Asp Pro Thr

1

3

Ala

Arg
45
Arg

Ser

Ser

Ser

Ser

30

Arg

Phe

Leu

Tyr

Lieu

Ser

Gly

Iie

Gly

Ser

80

Tyx



<210> 46

<zZ1ll> 9

<212> PRT

<213> artificial

<220>
<223> 1IgG binding site of FcgammaRIIB receptor

<400> 46

Lys Lys Phe Ser Arg Leu Asp Pro Thr

1 3
<210> 47

<Z211l> &

<Z1Z> PRT

<213>»> artificial

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

<400> 47

Gln Lys Phe Ser His Leu Asp Pro Thr

1 5
<210> 48

<2ll» 9

<212> PRT

<213> artificial

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

<400> 48

Lys Lys Phe Ser His Leu Asp Pro Thr
1 5

<210> 49

<21i> 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
<210> 50

<211» 8

<21z>» PRT

<213> artificial

<220>
<223> 1IgG binding site for FocgammaRIIB receptor

208 .



<400> 50

Lys Lys Phe BSer Arg Ser Asp Pro Asn

i 5
<210> 31
<2il> &

<212>» PRT
<213>» artificial

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

<400> 51

Gln Lys Phe Ser Arg Leu Asp Pro Thr

1 5
<Z210> 52
<211> 9

<212>» BRT
<213> artificial

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

<400> B2

Gln Lys Phe Ser His Leu Asp Pro Thr

1 5
<210> 53

<211> 9

<212> PRYT

<213> artificial

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

<400> 53

Lys Lys Phe Ser Arg Leu Asp Pro Thr

1 5
<21i0> 54

<Z1ll» 9

<212> PRT

<Z13» artificial

<220>
<223> I1gG binding site of FcgammaRIIB receptor

<400> 54

Lys Lys Phe Ser His Leu Asp Pro Thr

1 5
<210> B5
<21il> 36

<Z212> DHA

-20.



<Z13>» artificial

<z220>
<223> Primer Lgh32iF

<400> 55
cgagctagel ctagatgaga tcacagttet ctcetac

<210> 56
<211> 47
<212> DNA

<213> artificial

<220>
<223>» Primer Lgh318R

<400> 56
gcetecgeat ccecggatceccege ctectttgat ctecaccettyg gteccte

<210> 57
<211> 47
<212> DNa

<213> artificial

<220>
<223» Primer Lgh3loF

<400> 57
ggaggcegdat cegdaggcegqg aggccaggtt cagetggtge agtotgg

<210> 53
<211> 43
<Z12> DNA

<213> artificial

<220>
<223> Primer Lgh320R

<4Q00> 58
titgaattct agcagectee cagtgaggag acggtgacceyg tgg

<210> 5%

<Z1l1l> 46

<212> DNA

<213> artificial

<220>
<2Z3>» Primer Lgh313R

<400> 59
gocctecogeect coggatecge ctectttgat ctcaagettag gteocc

<210> 60
<211>» 48
<212> DNA

<213» artificial

<220>
<223» Primer Lgh3ler

-3 -

36

47

47

43

46



<400>

60

ggaggcggat ccggaggegg

<210>
<Z1l>
<212>
<213>

<220
<223

<400>

61

47

DNA
artificial

Primer Lgh3l7R

6l

tttgaattcc tagecagcocte

<210>
<211
<212>
<213>

<220>
<223>

<400>

62

27

DNA
artificial

Primer Lgh339R

62

ctcaacgcag cctcocagtg

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

<ZZ0>
<223>

<400>

63

31

DNA
artificial

Primer Lgh340R

63

aacgcagceccelt ccoccagtgagqgqg

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

<220
<223>

<400>

64

27

DNA
artificial

Primexr Lgh36oR

64

tttgaattct atttacccgyg

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

<220>
<223

<400

65

33

DNA
artificial

Primer Lhg36Tr

65

ctgggaggcel gocgcagageco

<210>
<2ilx

66
33

agacggtgac c

aggeccaggtt acccectgagaqg agtctgge

ccagtgaget cacagtgacce agagtcco

caaatctiglt gac

S31-

48

47

27

31

27

33



<21Z2>
<213>

<220>
<223>

<400>
gtcacaagat ttgggctety cgcageccecteo cag

<210>
<Z1il>
<212>
<213>

<220>
<Z23>

<400>
Litgaattct aacactctee ccotgttgaag cagectecca gtgaggagac

<210>
<211>
<212
<Z13>

<220>
<Z223>

<400>

DNA

artificial

Primer Lgh3G8R

66

67
50
DNA

artificial

Primer Lgh3oSR

67

68
118
PRT

artificial

humanized anti-CDl6A

68

Gin Val Thr

Gly

Trp

Leu

65

Val

Leu
Met
Leu
50

Lys
Leu
Ala

Val

<210>
<211>
<21z>
<Z213>

<220>

Thr
Gly
35

Ala

Ser

Leu

Leu

20

Val

His

Arg

Met

Ile
100

r Val

Arg

Gly

Ile

Thr
85

Asn

Ser

artificial

Glu

Cys

Trp

Trp

Thr

70

Asn

Pro

sSer

Ser
Thr
Iie
tep
Ile
Meat

Ala

Heavy Chailn

Gly

Phe

Arg

40

Asp

Ser

Asp

Trp

Pro Ala
10

Ser Gly
25

Gln Pro

Asp Asp

Lys Asp

Pro Val

90

Phe Ala
105

_30 -

Variable Region

Leu

Phe

Pro

Liys

Thr

75

Asp

Val

Ser

Gly

Arg

Ser

Thr

Trp

Lys

Tyr

Lys

Ala

Gly

Pro

Ser
30

Ala

Asn_

Thi

Gln
110

33

50

Hu3G8VH-1

Thr Gln

Thy Ser

Leu Glu

Pro Ala

Gln Val

80

Tyr Tyr
95

Gly Thr



<223> Humanized anti-CDL16A heavy chain variable regicn Hu3G8VH-5
<400> 069

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

Thr Leu Thr Leu Thr Cys Thr Phe Ser Gly Phe Ser Leu Ser Thr Ser
20 25 3G

Gly Met Gly Val Gly Trp Ile Arg Gln Pro Pro Gly Lys Ala Leu Glu
35 40 45

Trp Leu Ala His Ile Trp Trp Asp Asp Asp Lys Arg Tyr Asn Pro Ala
50 55 &0

Leu Lys Ser Arg Leu Thr Ile 3Ser Lys Asp Thr Ser Lys Asn Gln Val
65 70 75 80

Val Leu Thr Met Thr Asn Met Asp Fro Val Asp Thr 2la Thr Tyr Tvr
85 S0 95

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

Leu Val Thr Val Sexr Ser

115
<2106> 70
<2il> 117
<21Z» PRT

<213> artificial

<Z20>
<223> Humanized anti-CDléA heavy chain variable region Hu3GBVH-22

<400> 7D

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 Ser Thry Serx
20 25 30

Gly Val Gly Val Gly Trp Iie Arg Gln Pro Pro Gly Lys Ala Leu Glu

Trp Leu Ala His Ile Trp Trp Asp Asp Asp Arg Tyr Ser Fro Ser
5 55 60

=
e
ta

Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys ZAsn Giln Val
65 70 75 80

Val Leu Thr Met Thr Asn Met Asp Pro Val Asp Thr Ala Thr Tyr Tyr
85 20 : 95

Cys Ala Arg Ile Asn Pro Ala Tyr Phe Ala Tyr Trp Gly Gln Gly Thr
160 105 1195

Leu Val Thr Val Ser

-33 .



115

<210> 71
<zZ1ll> 1tl
<212> PRT

<213> artificial

<ZZ0>»
<223> Humanized anti-CDL6A light chain variable region Hul3GBVL-1

<400> 71

Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 1o 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 40 45

Lys Lau 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 80

Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gln Ser Asn

85 90 95
Glu Asp Pro Tyr Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys
100 105 110
<210> 72
<211= 111
<212»> PBRT

<213>» artificial

<220>
<223> Humanized anti-CD16A light chain variable region Hu3GBVL-43

<400> 72

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

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

¢3

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

v Gln Pro Pro

-]

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

hrg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser
€5 70 75 8G

Ser Leu Gln Ala Glu Asp Val aAla Val Tyr Tvr Cys Gln Gln Ser Asn
85 50 95

"3



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

<210>
<2LL>
<212>
<Z213>

<Z2Z20>
<223>

<400>

Asp
1

Glu

Lys
Arg
65

Ser

Ser

Tie

Arg

Asp

Leu

50

Phe

Lean

hsp

<210>
<211>
<2L2>
<Z13>

<400>
ggaggcggat cocggaggogy aggc

<Z210>
<Z1i>
<212>
<213>

<400> .
ttcaacagygg gagagtgt

<210>
<211>
<zlz>
<Z213>

<220
<2E23>

<400>

73
111
PRT

1006

artificial

Humanized anti~CDIGA

73

Val

Leu

Ser

Gln

Pro

T4
24
DNA

Met

Phe

F

fet
o]

Gly

Ala

Ty
166

Thr

Met

Tyr

Ser

Glu

g5

Thr

DNA sequencs

74

75
18
DIA

homoe sapiens

75

76
30
DNA

artificial

Gln Ser

Azsn Cys

Thr Thr
55

Gly Ser
70

Asp Val

Phe Gly

1G5

Light chain

Pro

Lys

Tyr

40

Gly

Ala

Gln

Asp

Thr

Val

of SEQ ID NO:1¢

Ser
10

Ser

Asp

Tyr
90

1i¢

variable region

Leu

Gln

Phe
75

Tyr

Lys

Ala

Sexr

Pro

Thr

60

Thr

Val

Val

Gly

Gly

Leu

Gln

Glu

Ser

Asp

Gin

Vai

Thr

Gln

Tle
110

Linker plus C-terminus of human IgG kappa chain

76

- 35-

Lys

Hu3G8VL-22

Leu
15

Phe

Pro

Pro

Ile

Ser

85

Lys

Pro

Ser
g0

Asn

24

18



ctgggaggct gcttcaacag gggagagtgt 30

<210>» 77
<211> 6
<212>» PRT

<213> homo sapiens
<400> 77

Val Glu Pro Lys Ser Cvys’

1 5
<210> 78

<211l> 18

<212> ©DNA

<213> homo sapiens

<400> 78

gtigagcecca satcttgt 18
<210> 79

<211> 118

<212> PRT

<213>» homo sapiens
<400> 79

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

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

Gly Met Gly Val

@
ot
R
3
iR}
[o]
o
—
m

Arg Gln Pro Ser Gly Lys Gly Leu Glu
Trp Leu Ala His Ile Trp Trp Asp Asp Asp Lys Arg Tyr Asn Pro Ala
5 55 50

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

Phe Leu Lysg [le Ala Ser Val Asp Thr Ala Asp Thr 2la Thr Tyr Tyr
85 90 95

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

Leu Val Thr Val Ser Serx

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

<Z13> homo saplens

<400> 80
caggttacce tgaaagagtc tggecccectggg atattgcage cctcoccagac cctcagtcetg 60
acttgttctt tctctgggtt ttcactgagg acttctggta tgggtgtagg ctggattogt 120

236 -



cagecttcag
tataatccag
ticctcaaaa
aacccocogect
<210>
<211>

<Z212>
<213>

g1
354
DNA
homo

<400> 81
caggttacce

acttgtacct
cagecteooy
tataatccag
ghtcotecacaa
aaccccgect
<210>
<211>

<212>
<213>

82
111
PRT
homo

<400> 82

Asp Thr Val
1
Gin

Arg Ala

Ser
35

Asp

Leu Leu

50

Phe Ser

Val Glu

Glu Asp Pro

<210>
<Z11>
<212>
<213>

83
333
DNA
homo

ggaagggtcet
ccctgaagay
tcgceccagtgt

ggtotgctta

sapiens

tgagagagtc
tctetgggtt
ggaaggcict
ccoctgaagag
tgaccaacatlt

ggtttgetta

sapiens

Leu Thr G1L

Thr
20

Ile Se

Phe Met

Ala Ser Gl

Glu Giu

Tyr Thr

100

sapiens

Asn

Thr

Asp

Phe

agagtggclty
ccgactgaca
ggacactgca

ctggggecaa

tggcectgeyg
ticactgagce
agagltggety
ccgactgaca
ggaccctgltyg

ctggggecaa

n Ser Pro

r Cys Lvs

Tyr
40

Ser
v Ser Gly
Thr Ala

Gly Gly

gcacacattt
atctccaagyg
gatactgcca

gggactctgy

ctggtgaagce
acttctggta
gcacacattt
atctecaagy
gatactgcca

gggactctgyg

Ala Ser Leu

10

Ser Gln

Lys

Asn Leu Glu

Phe
75

Asp
Thr Tyr

Lys

-37 -

ggtgggatyga
atacctecay
catactactg

teactgtgay

ccacacagac
tgggtgtagy
ggtgggatga
atacctccaa
catactactg

tcactgtgag

Ala Val Ser

Ser Asp

Pro Gln

Ser Tle

&0

Thr Leu

Cys Gln Gin

Ile
110

Leu Glu

Lgacaagege
caaccaggta
tgctcaaata

ctca

ceteacactyg
ctggattegt
tgacaagcgc
aaaccaggta
tgctcaaata

ctca

Leu Gly

Phe Asp

Pro Pro

Pro Ala

Ile His
B0

Ser Asn

95

Lys

180

240

300

354

60

120

180

240



<400>
gacactg

atctecct
caacaga
gggatce
cctgtgy
acgbteg
<210
<211
<212>

<213>

<220>
<223>

<400>
gacatcg

atcaact
caacaga
gaggtcc
agecctgo
acgticy
<210>
<211>
<212>

<Z213>

<220>
<E23>

<400>

Gin Val
1

Ser Val

Trp Ile

Gly Val
50

Lys Gly
65

83
tge tgacccaate tccagettoet ttggetgtgt ctoetagggceca gagggcecacce

gca aggccagcca aagtgttgat tttgatggtg atagttttat gaactggtac
aac caggacagcc acccaaactce cicatctata ctacatccaa tctagaatct
cad ccaggittag tgccagtggg tcectgggacag acttcaccect caacatccat
agg aggaggatac tgcaacctat tactgtcagce aaagtaatga ggatccegtac
gaqg gggggaccaa gctggaaalta aaa

84

332

DrA

artificial

Humanized anti-CD16A light chain variable region Hu3G8VL-1

G4
tga tLgacccaatc tccagactet ttggetgtglt ctectagggga gagggccacce

gca aggceccagoca sagtgtigat tttgatggtyg atagttttat gaactggtac
aac caggacagec acccaaacte ctcatctata ctacatccaa tctagaatct
caqg acaggtttag tgocagtggg teigggacad acticaccoct caccatcage
agy ctgaggatgt ggcagtttat tactgtcage aaacgtaatga ggatccgtac
gac aggggaccaa gcttgagatc aa

85

121

PRT

artificial

Humanized 2B6 heavy chain wvariable region

85

Gin Leu Val CGln Ser Gly Ala Glu Val Lys Lys Pro Gly Ala
10 15

3

Lys Val Ser Cys Lys &la Ser Gly Tyr Thr Phe Thr 2sn Tyr
20 25 30

His Trp Val Arg Gln Ala Pro Gly Gin Giy Leu Glu Trp Ile
35 40 45

Ile Asp Pro Ser Asp Thr Tyr Pro Asn Tyr Asn Lys Lys Ph

6]

Arg Val Thr Met Thr Val Val Val Ser Thr Sexr Thr Ala Tyr
7o 75 80

S3R -

60

120

180

240

300

333

60

120

180

240

300

332



Melt Glu Leu Arg Ser Leu Arg Ser Asp Asp Thr Ala Val Tyr Tyr Cys
85 20 95
Ala Arg RAsn Gly Asp Ser Asp Tyr Tyr Ser Gily Met Asp Tyr Trp Gly
100 105 110
Gln Gly Thr Thr Val Thr Val Ser Ser
115 120
<z10>» 86
<211l> 363
<212> DNA
<213> artificial
<220>
<223> Thumanized 2B6 heavy chain variable region
<4Q0> Bo
caggttcagce tggtgcagic tggagctgag ghtgaagaage ctggggectc agtgaaggtce
tcctgeaagg ctictggtta cacctitace aactactgga tacactgggt gcgacaggcec
cctggacaag ggecttgagtyg gattggagtg attgatectt ctgatactia tecaaattac
aataaaaagt tcaagggcag agtcaccatg accgtagtcocg tatccacgag cacagcctac
atggagctga gyagcectgayg atctgacgac acggccgtgt attactgtge gagaaacggt
gattccgatt attactcectgg tatggactac tgggggcaady ggaccacggl caccgtetcco
tca
<210> 87
<211l> 11l
<212>» PRT
<213> artificial
<220>
<223> Humanized 2B& Light chain variable region
<400G> 87
Asp Ile Val Met Thr Gln Ser Pro Asp Ser Leu Ala Val Ser Leu Gly
1 5 10 15
Gilu 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
Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Serx
65 70 75 80
Ser Leu Gln Ala Glu Asp Val Ala Val Tyr Tyr Cys Gln Gin Ser Asn
85 90 95

-39,

60

120

180

240

300

360

363



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

140 105 110
<z10> 88
<21%i» 321
<212> DNA
<213> artificial
<220%
<223>» Thumanized 2B& light chain variable region
<400> 88
gaaattgtge tgactcagtc tccagacttt cagtctgtga ctoccaaagga
ttcacctgeca ggaccagtca gagcattggc acaaacatac actggtacca
gatcagtctc caaagctcct catcaaggag gtttctgagt ctatctetgyg
aggttcagtg gcagtggatc tgggacagat ticaccctca ccatcaatag
gaagatgctyg caacgtatta ctgtcaacaa agtaatacct ggcegttcac
gggaccaagyg tggagatcaa a
<210> 89
<211> b6
<212> PRT
<213> artificial
<220>
<223> tThrombin cleavage recognition site
<400> 85

1 5
<210> 90

<211> 4

<212» PRT

<213> artificial
<220

<223>

<220>

<221> VARIANT
<22Z2> (Z2)..{2)
<223> XHaa=Glu or Asp
<400> 90

Tle ¥Xaa Gly Arg

1

<210> 9l
<211> B
<212» PRT
<213>

artificial

Leu Val Pro Arg Gly Ser

Factor Xa cleavage recognition site

- 40 -

gaaagtcacc
goagaaacca
agtcecateyg
cctggaaget

gttcggegga

60

120

1890

240

300

321



<2Z0>
<223> enterckinase cleavage recognitlon site

<400> 91

Asp Asp Asp Asp Lys
.

1 5
<210> 92

<211> 4

<212> PRT

<213> artificial

<2202
<223» furin cleavage recognition site

<220>

<221> VARIANT

222> (2} .. (3}

<223> Xaawany amino acid

<400> 92

Arg Xaa Xaa Arg

1
<210> 93
<211> 4

<Z21i2> PRT
<213> artificial

220>
<223> preferred furin cleavage recognition site

<220>

<221> VARIANT

<222>  {2)..(2)

<223> Xaa=any amino acid

<220>

<221> VARIANT

<ZZzx  {3}..(3)

<223> Xaa=Lys or Arg

<400> 93

Arg Xaa ¥aa Arg
1

i

<210> 94
<211 7
<Z12> PRT

<213> artificial

<220>»
<2Z23>» AcCTEV cleavage recognition site

<400> 94

_4] -



Gln Asn Leu Tyr Phe Gin Gly

1

<210>

<231

>

<Z21Z2>
<213>

<220>
<223>

<400>

Asp

1

Gin

Gly

Lys

Arg

Pro

Glu

Gly

Glwy

Gly

145

Thr

Thr

Asn

Asp

Gly
225

Thr

Arg

Asp

Leau

50

Phe

Yal

Asp P

Gly

Leu 3

130

Phe

Thr

flis

Ala

Gly

95
487
PRT

5

artificial

covalent diabody

95

Val

Ala

Ser

35

Ser

Glu

Thr

Lys
195

Ala

Thr
20
Phe

Ile

Ala

Tyr

100

Gly

Gln

Phe

Leu

Arg

180

Ser

Thr

hAsp

Cys

Thr

Ile

Met

Tyr

Ser

Gilu

85

Thr

Gly

Pro

Ser

Glu

165

Asp

Ser I

Tyr

Ala

Gly
245

Ser

Asn

Thr

Gly

70

Phe

Gly

Gly

Asp

150

Trp

Ser

Tyr

Trp
230

Gly

polyprotein

Ser

Thr

55

Sexr

Thr

Gly

Gly

Arg

135

Tyr

Val

Val

Arg

Pro

Lys

Tyr

Ser

Gly

Ala

Gly

Giu

12C

Ser

Ala

Len
200
Ala

Gln

Ala

Ala &

Ala

25

Gln

Asn

Thr

Thr

Gly

105

Val

Leu

Gly

185

Gin

Thr

Gly

Lys

pPrecurscr

Ser

Gln

Leu

Thr

Glu

Lys

Ala

Ile

170

Arg

Met

Glu

Val

Arg
250

_42 .

r o oLeu

Gln

Lys

Glu

Phe

75

Tyr

Lys

Leu

Leu

155

Ser

Phe

Asp

Thr

Sex

235

Asp

Ala

Ser

Pro

Ser

&0

Thr

Cys

Leu

Val

Ser

140

Val

Tyr

Thr

Ser

Thr
220

Val

Val

Gly

Gly

Leu

Gln

Glu

Glu

125

Cvys

Leu
205
Gly

Thr

Gln

Ser

Aszp

Gln

Ile

Asn

Ile
110

Ser

Ala

Gly

Ser

190

Arg

Ile

Val

Met T

Leu
15

Phe

Pro

Gly

Ala

Ala

Gly

175

Arg

Pro

Ser

255

Gly

Asp

Pro

Ala

His

80

Agn

Gly

Gly

Ser

Fro

160

Asp

sy

Giu

Thr

Ser
240



Ser Pro Ser Asn Leu Ala Ala Ser Pro Gly Glu Ser Val Ser Ile Asn
260 265 270

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

Lys Pro Gly Lys Ala Asn Lys Leu Leu Met Tyr Asp Gly Ser Thr Leu
250 285 300

Gln Ser Gly Ile Pro Ser Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp
305 310 315 320

Phe Thr Leu Thr Tle Rrg Ser Leu Glu Pro Glu Asp Phe Glvy Leu Tyr
325 330 335

Tyr Cys Gln Gln His Tyr Glu Tyr 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
355 360 365

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

-

Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Arg Thr Ser Gly Met Gly
385 350 385 400

Val Gly Trp Ile Arg Gln Pro Ser Gly Lys Gly Leu Glu Trp Leu Ala
405 410 415

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

Arg Leu Thr Tle 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 2Zla Gln
450 455 460

Ile 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
<210> 9e¢
<211» 1464
<212> DNA

<213>» artificial

<220>

<223> DNA sequence of SEQ ID NC:97 (covalent diabody polyprotein
precursor)

<400> 96

gacactgtgce tgacccaatce tcecagetitct ttggetgtgt ctcetagggea gagggegaco 60

atctcctgeca aggccagceca aagtgtitgat titgatggtg atagttttat gaactggtac 120

- 43 -



caacagaaac
gggatcocag
cetgtggagy
acgticggaqg
gtggagctag
tgtgecageet
acgacgggte
gactccaogtga
caaatggaca
ggaataccta
ctgggaggct
cttgctgect
zagtatttag
gggtcaactt
ttcactctea
cattatgaat
tecggaggey
cagaccctca
gtaggctgga
gatgatgaca
tccagcaacc
tactgtgectce
gtgagetcac
<210>
<211>

<21L2>
<Z213>

97
511
PRT

<220

<223>

<400> 97

Asp Thr Val Leu

H

-

Gin Arg Ala Thr

caggacagcc
ccaggtttag
aggaggatac
ggddgaceaa
tggagtctgy
caggattcac
tggagtgggt
agggccgatt
gtctgaggtc
caggtgttat
gcggegggayg
ctecctggaga
cctggtatet
tgcaatctgg
ccatcagaaqg
atccagecac
gaggccaggt
gtctgacttyg
Ltegteagee
agecgetataa
aggtaticct
aaataaacce

tgggaggctyg

artificial

o)

acccaaacltc
tgccagtggyg
tgcaacctat
gctggaaata
dggaggctta
tttcagtgac
cgecatoecatt
tactatttcc
tgaggacacg
ggatgcctgy
agctaagagqg
aagtgtttee
acagaaacct
aattccatcyg
cetggagect
gttcocggttet
Ltaccctgaaa
ttctttetet
ttcagggaag
tcecageoctyg
caaaatcgee
cgecetggttt

ctag

ctcatctata
tctgggacag
tactgtecage
aaaggaggceyg
gtgcagcecty
tattacatgg
agttatgatg
agagataatyg
gccacttatt
ggtcaaggag
gatgtccaga
atcaattgea
gggaaagcaa
aggticagtyg
gaagatittyg
gggaccaage
gagtectggcee
gggttttcac
ggtctagagt
aagagccgac
agtgtggaca

gcectractggyg

10

_44 -

ctacatccaa
acttcaccct
aaagtaatga
gatccggagy
gaaggtcoct
cctgggtcecyg
gtgagtgacac
caaaaagcag
actgtgcaac
tttcagtcac
téacccaqtc
aggcaagtga
ataagcttct
gcagtggatc
gqactctatta
tggagatcaa
ctgggatatt
tgaggacttc
ggctggcaca
tgacaatctc
ctgcagatac

geccaagggac

covalent diabody polyprotein precursor

tetagaatet
caacatccat
ggatccgtac
cggaggcegay
gaaacteteg
gcaggetcea
tcactatcga
cctataccetyg
agagactacg
tgtctectea
tccatcoctaat
gagecattage
tatgtacgat
tggtacagat
ctatcaacaqg
aggaggegda
gcagcocteo
tggtatgggt
catttggtgg
caaggatacc
tgccacatac

tetggtecact

Thr Gln Ser Pro Ala Ser Leu Ala Val Ser Leu Gly

15

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

180

240

300

360

420

480

600

660

720

780

1020

1080

1140

1200

1280

1320

1380

1440

1464



Gly

Lys I

Arg

63

Pre

Giu

Gly

Gly

Gly

145

Thr

Thxr

Asn

Asp

Gly

225

Leu

Val

Asp

Gly

Leu

130

Thr

His

Ala

Thr

210

Val

Gly

Asn

Pro

Gly

280

Met

Ser

35

Ser

Glu

Pro

115

Val

Thr

Gly

Tyr

Lys

195

Ala

Met

Gly

Phe

Asp

275

Leu

Tvx

20

Phe

=y
o
G

Ala

Glu

Tyr

10¢

Gly

Gin

Phe

Leu

Thr

Asp

Cys

Asp

260

Val

Ser

Ala

Asp

Met

Gly

Pro

Ser

Glu

165

Asp

Ser

Tyr

Ala

Gly

245

Leu

Gln

Val

Trp T

Gly
325

Asn

Thr T

Gly
70

Gly

Gly

Asp

150

Ser

Leu T

Ty

Trp

230

Gly

Leu

Met

Ser

Thr

Gly

Gly

Arg

135

Tyr

Val

Val

Cys

215

Gly

Arg

Lys

Thr

Tle

295

Leu

Thr

Tyr
40

Gly

Ala

Gly

Glu

120

Ser

Tyr

Ala

Lys Gl

Leu

200

Ala

Gln

Ala

Leu

Gln

280

Asn

Gln

Gln

Asn

Thzr

Leu

Metl

Ser

Thr

Gly

Lys

Ala

265

Ser

Cvys

Lys

Gln

Leu

Ile

170

Arg

Mat

Glu

Val

Arg

250

Gly

Pro f

Lys

o]
(]
Q

Ser
330

_45 -

Lys

Glu

Phe T

75

Tyr

Lys

Leu

Leu

155

Asp

Thr

Ser
235

Ala

Ala

Gly
315

Gly

Pro

Ser

60

Cys

Leu

Val

Ser

140

Val

Tyr

Thr

Sexr

Thr

220

Val

Fro

Val

Ser
300

Lys

Ile

Leu

Gln

Glu

Giu

125

Cys

Arg

Lsp

Ile

Leu

205

Gly

Thr

Ala

Pro

30

Gln

Ifle

Asn

Gin

Tle

110

Ser

Ala

Gln

Gly

Ser

130

Arg

Ile

Val

Lys

Ser

270

ARla

Ser

Asn

Ser

Pro

Pro

Ile

Ser

95

Lys

Gly

Ala

Gly
175

Arg

Fro

Ser

Gln

255

Asn

Ala

Tie

Lys

Arg
335

Pro

Ala

His

80

Asn

Gly

Gly

Ser

Pro

160

Asp

Thr

Ser
240

Thr

g
g
o]

Ser

Ser



Ser Gly

Glu Glu

355

Pro

Ala
370

Pro Thx

Sar
385

Gly

Leu Gln

Ser Leu Arg

Gly Lys Gly

435
Asn

Arg Tyr

450
Asn

Ser Ser

465
Thr

Ala Thr

Trp Giy Gln

<210>
<211>
<212>
<213>»

98
1536
DNA
arti
<220>
<223>
prec

<400> 98
gacactgtge

atctcctgea
caacagaaac
gggatoccay
coctgtggagy
acgttcggag
gtygagetag
tgtgcagect

acgacggghtc

Ser
Phe
Gly 8

Gly Gly

Gly

Gly

Gln

Thr Asp

Leu Tyr

360

Thr

Thir

390

Gln
405

Ser

Thir
420

Sar
Leu Glu
Ala

Pro

Gln Val

Thr

Gly

Trp

Leu

Phe

Leu Ser

Met Gly

Ala
440

Leu

Lys Ser

455

Leu Lys

470

Tyvr Tyr

485

Gly Thr

5CG0

ficial

ursor)

tgacccastc
aggccagec

caggacagcc
ccaggtttag
aggaggatac
gggggaccaa
tggagtetyg
caggattcac

tggaglgggt

Cys

Leu

Gln

Yal Thr

DNA sequence of SEQ ID NO:

Lecagottoet
aagtgttgat
acccaaactc
tgccagtggy
tgcaacctat
getggaaata
gggaggetta
tttecagtgac

cgcatccatt

Phe
345

Thr Leu

Tyr Cys Gln

Leu

Lys

Glu
3585

Leu Lys

Thr
410

Leu Cys

Val
425

Gly

His Ile Trp

Arg Leu Thr

Ile Ala Ser

. 475
Iie Asn
450

Pro

Val
505

Ser Ser

99

ttggetgtgt
tttgatggty
ctcatctata
tctgggacag
tactgtcage
aaaggaggoed
gtgcagcety
tattacatgg

agttatgatyg

_46 -

Thr Ile Arg

350

His
365

Tyr

Lys Gly

380

Gly

Ser

Iie Gin

430

Arg

Trp Asp

445

Asp

Ile
460

Ser I

Val Thr

Ala Trp Phe

Leu Gly

510

ctetagggea
atagtittat
ctacatccaa
acttcaccct
aaagtaatga
gatceggagy
gaaggtcecet
ccigggtecy

gtggigacac

s Asp

Saer Leu

Gly
Ile
400

Gly Phe

Pro Ser

Asp

Ala Asp

480

Ala
495

Tyr

Cys

{covalent diabody polyprotein

gagggcecace

gaactggtac
tctagaatet
caacatccat
ggatccgtac
cggaddedad
gaaactctcy
gcaggctceca

Ltcactatcga

60

120

180

240

300

360



gactecegtga
caaatggaca
ggaataccta
ctgggagget
ctgctgaage
tctceccatcta
gagagcatta
cttatgtacy
tetggtacag
tactgtcaac
aaaggaggeyg
ttgcagecoct
tctggtatgg
cacatttggt
tccaaggata
actgccacat
actctyggtea
<210>
<21i1>

<212>
<21i3>

93
239
PRT
homo
<400> 99
Glu Ile Val
1

Glu Val

Trp

Glu Val

50

Ser
a5

Gly

Glu Asp Ala

agggecgatt
gtctgaggtce
caggtgttat
gegdeygyggay
tggccggaga
atcttgectge
gcaagtattt
atgggtcaac
atttcactet
agcattatga
gatceggagyg
cccagacect
gtgtaggety
gggatgatga
cctoccagoaa
actactgtgce

ctgtgagete

saplens

Thr

Phe

Gly Thr

Ala Thr T

85

Gln

Thr

Gin I

Ser

tactatttcce
tgaggacacg
ggatgectgy
agctaagagy
cgtggagage
ctectectgga
agcctggtat
tttgecaatet
caccatcaga
atatccagcec
cggaggecayg
cagtcigact
gattcgtcag
caagecgcetat
ccaggtattc
tcaaataaac

actgggagyc

Ser Pro

Cys Arg

Pro
40

Ser
Thr

Phe

Tyr Cys

agagataatyg
gccacttatt
ggtcaaggag
geeecetgtga
aacccogygco
gaaaglbgtit
ctacagaaac
ggaattccatg
agectggage
acgtthgtt
gttaccctyga
tgttetttcet
ccticaggga
aatccagece
ctcaaaatcg
ccegectggt

tgctag

Asp Phe Glin

Thr Ser
25

Gin

1 Ser

Val

Pro

Thr Il=

75

Leu

Gln Gln

90

Ser

47

caaaaagcaqy
actgtgoaac
tttcagtcac
agcagacacct
ccgatgteca
ccatcaatttg
cltgggaaage
cgaggttcag
ctgaagattt
ctgggaccaa
aagagtctgy
ctgggttite
agggtctaga
tgaagagceg
ccagtgtgga

ttgettacty

Ser Thr

Ser Ile Gly

Pro Lys |

Ser
60

Asn Ser Leu

Asn Thr Trp

cctatacctg
agagactacg
tgtctectcea
gaacttcgac
gatgaccoag
caaggcaagrt
aaataagctt
tggeagtgga
tggactctat
gctagagatc
ccectgggata
actgaggact
gtggctyggea
actgacaate
cactgcagat

ggdccaaddyg

Lys
Asn
Leu Ile
Ser

Gly

Glu Ala

840

.600
650
720
780
840
500
360

1020
1080
1140
1200
1260
1326
1380
1440C
1500

1536



!
=
[

Gly

Gly Gly Gly

115

Thr
130

Fro Gln

Thr Ser

Leu Glu

Asn Pro Ala

Gln Val

195

Asn

Ty
210

Tyr

Gin
225

Gly Thr

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

100
720
DNA
homo

<400> 100
gaaattgtge

ttcacctgea
gatcagtete
aggttcagty
dJaagatgetyg
dggaccaadyg
gagtctggcce
gggtttteac
gectctagagt
aagagocgac
aacatggacc
gettactaggy
<210

<21l>
<21Z>»

101
246
PRT

Gly Th

100

Gly

Gln

<
v
Fet

Th

Thr Leu Th

Gl
15

Giy

Leu AL

165

Trp

Leu Se

180

Lys

Val Leu Th

Cys Ala Gl

Val Th

23

Leu

sapiens

tgactcagtc
ggaccagtca
caaagctcecet
gcagtggate
caacgtatta
tggagatcaa
ctgecgetggt
ftgageacttc
ggciggraca
Lgacaatctce

ctgtggatac

gocaagggac

r Lys

r Leu Arg

120
r Leu Thr
135

v Val
0

Giy

a His

r Arg

r Met Thr

200

n Ile
215

Asn

r Val
0

Ser

tccagacttt
gagcattggc
catcaaggag
tgggacagat
ctgtecaacaa
aggaggceggd
gaagoocaca
tagtatgagt
catttggtgg
caaggatacc
tgccacatac

tcetggtcact

Val &
1

Cys
Trp
Ile T

Leu

Pro

Lys
Ser Gly
Thr Phe
Iie
Trp
170

Tile

Mat

Asn
235

ar Phe

cagtctgtga
acaaacatac
gtittectgagt
ttcaccctca
agtaatacct
tceggaggeg
cagaccctca
gtaggctgga
gatgatgaca
Lccaaaaacc
tactgtgcte

gltgagectcat

- 48 -

c Gin

Gly Gly

110

Ala
125

Leu

Ser Phe

140

Gly
Pro Pro
Asp A=p

Thr
190

Lys Asp

Val
205

Pro Asp

Phe
220

Ala

Gly Glu

ctcoccaaagga
actggtacca
ctatctetgy
ccatcaatag
ggccgttcac
gaggccaggt
cactgacttg
ttegtcagee
agcgctataa
aggtagtcet
aaataaaccc

tcaacaggayg

- Trp

Ser Gly

Val Lys
Leu

Ser

Lys
160

Gly

Arg
175

Tyr

Ser Lys

|
=
=

Ala

Gly

Cys

gaaagtcaco
gcagaaacca
agtcccateg
cctggaaget
gtteggegga
taccctgaga
taccttetct
teecegggaay
tccageoootyg
cacaatgacc
cgectggitt

agagtgttag

120

180

240

300

360

420

480

540

600

€60

720



<213>

<400>

Asp
1

Glu

Lys

Arg
65

Ser

Gly
145

Gly

Val
Asp
Ser

225

Val

ile

Leu

50

Phe

Leu

Asp

Gly

Tyr

Gln

Sex

Thr
210

Gly

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

<400>

gacatcgtga tgacccaatc tccagactet ttggetgtat ctctagggga gagggecacc

Hemao

101

Val

Ala

p Ser

35

Leu

Ser

Gln

Pro

Ser
1ib

Lys

Thy

Thr
155

Ala

Met

102
741
DNA
Homo

102

saplens

Met
Thyr
20

Phe

Gly

Ala G

Tyr

100

Gly

Lys

Phe

Leu

Asn

180

Ser

Val

Asp

Lys

Thr

Ile

Met

Tyr

Ser

Thr

Glu

165

Lys

Thr

Tyr

Tyr

Ser
245

sapiens

Asn

Asn

Thr

Gly

70

Asp

Phe

Asn

130

Trp

Lys

Ala

Ty

Trpe

230

Cys

Ser

Cys

Trp

Thr

55

Ser

Val

Gly

Ala
135

Phe

Tyr

Cys

215

Gly

Pro

Lys

Ty

40

Ser

Gly

Ala

Gin

Gln

128

Ser

Gly

Lys

Met

200

Ala

Gln

Asp

Ala

25

Gln

Asn

Thr

Val

Gly

105

Val

Val

Val

Gly

185

Glu

Arg

Gly

Gln

Leu

Asp

Tyr

Thr

Gin

Lys

His 7

Ile
170
Arg

Leu

Asn

- 49 .

Lau

Gln

Lys

Glu

Phe

75

Tyr

Lys

Leu

Val

Asp

Val

Arg

Gly

Thr
235

Ala

Ser

Pro

Ser

60

Thr

Cys

Leu

Val

Ser

140

Val

Pro

Thr

Ser

Asp

220

Val

Val

Val

Leu

Gln

Glu

Arg

Ser

Leu

205

Ser

Ser

Val

Thr

Gln

Ile

110

Ser

Lys

Gln

Asp

Thr

196

Arg

Leu
15

Phe

r Pro

Pro

Ile

Ser

95

Lys

Gly

Ala

Ala

Thr

175

Val

Sexr

Tyr

Ser

Gly

Asp

Pro

Asp

Ser

80

Asn

Gly

Ala

Ser

Pro

160G

Tyr

Val

Asp

Tyr

Ser
240



atcaactgca
caacagaaac
yggggtoccag
agecctygcagy
acgttcggac
gttcagotgg
tgcaaggellt
Jggacaagggco
aaaaagttca
gagctgagga
tccgattatt
gttgagocca
<Z210>
<211>

<212»
<213>

i03
30
PRT

<220>

<223

<400> 103

aggecagoeoa
caggacagoco
acaggtttag
ctgaggatgt
aggggaccaa
tgcagtctgg
ctggttacac
ttgagtggat
agggcagagt
gcoctgagate
actctggtat

aatetitgtta

aagtgttgat
acccaaactc
tggcagtggy

ggcagttitat

gcttgagata

agctgaggta
ctitaccaac
tggagtgatt
caccatgacc
tgacgacacy
ggactactgy

g

Artificial Seguence

tttgatggty
ctcatctata
tctgggacag
tactgtcagc
aaaggaggeg
aagaagcctg
tactggatac
gatccttotyg
gtagtcgtat
gecogtgtatt

gggcaagygga

VH Sequences Derived from 3G8 VH FR1

atagttttat
ctacatccaa
acttecacect
aaagtaatga
gatceggagyg
gggcctcecagt
actgggtgeyg
atacttatce
ccacgagceac
actgtgcgag

ccacggtcac

gaactggtac
tLctagaatet
caccatcagc
ggatccgtac
cggaddgcceayg
gaaggtctceo
acaggccact
aaattacasat
agcctacatg
aaacggtgat

cgtetecteca

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

1

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser Leu Arg
25

<210> 104
<211> 30
<212>» PRT
<213>
<220>
<223>
<400> 104

Gln Val Thr
1

Thr Lzu Thr

<Z210> 10%B
<211> 30

<212> PRT
<Z13>»

5

20

Leu Arg Giu Ser Gly Pro

5

Leu Thr Cys Thr

20

Artificial Sequence

VH Sequences Derived from 3G8 VH

Artificial Seguence

Phe Ser
25

10

FR1

10

- 50 -

30

Gly Phe Ser Leu Ser

3G

13

Ala Leu Val Lys Pro Thr Glin

15

120

180

240

300

360

420

48¢

600

660

720

741



<220>
<Z223>» VH Seguences Derived from 3G8 VH FR1

<400> 105

Gln Val Thr Leu Lys 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 Lesu Ser

20 25 30
<2i0> 106
<Z211> 30
<21i2» FERT

<Z213> Artificial Sequence

<220
<223> VH Bequences Derived from 3G§ VH FR1

<400> 106

Giln 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 Fhe Ser Leu Arg

20 25 30
<210> 107
<211> 30
<21Z>» PRT

<213> Artificial Seguence

<220
<223» VIO Seqguences 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
<211l> 7
<212> PRY

<213> Artificial Sequence

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

<400> 108

Thr Ser Gly Met Gly Val Gly

1 5
<210> 109

<Z2il» 7

<212> PRT

251



<213> Artificial Ssguence

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

<400> 109

Thr Ser Gly Val Gly Val Gly

1 5
<210> 110

<21i> 14

<212> PRT

<Z13> Artificilal Sequence

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

<400> 110

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

1 5 10
<210>» 111

<Zi1l> 14

<212> PRT

<213» Artificial Seguence

<220>
<223> VYH Seguences Derived from 3G8 VH * FRZ

<400> 111

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

i 5 10
<210> 112

<211l> 16

<212> PRT

<213>» Artificial Sequence

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

<400> 11z

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

1 5 10 15
<210> 113

<Z211>» 16

<212> PRT

<Z213> Artificial Sequence

<220>
<Z23> VH Seguences Derived from 3G8 VH * CDR2

<4G0> 113

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

-52-



<210> 114
<211> 16
<212> PRT

<£213> Artificial Sequence

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

<400> 114

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

1 5 190 15
<216> 115
<211l> 16
<212> PRT

<213> Artificial Sequence

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

<4006> 115

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

1 5 10 15
<210> 116
<Z11>» 16
<212»> PRT

<Z213> Artificial Sequence

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

<400> 116

His Tle Trp Trp Asn Asp Asp Lys Arg Tyr Asn Pro Ala Leu Lys Ser
i 5 10 15

<210> 117

<21l> 16

<212> PRT

<Z213>» Artificial Sequence

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

<400> 117

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

1 5 1C 15
<210> 118

<211> 16

<212> PRT

<213> Artificial Sequencs

220>

-53-



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

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

1 5 10 15
<210> 119
<z211> 16
<212> PRT

<213> Artificial Sequence

<220>
<223> VH Sequences Derived from 3G8 VH * CDRZ2

<400> 119

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

1 5 10 15
<210> 120
<2il>» 16
<Z21Z> PRT

<213>» Artificlal Seguence

<220>
<223> VH Sequences Derived from 3G8 VH * (DR2

<400> 120

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

1 5 10 15
<210» 121
<z21l1l> 16

<212> PRT
<Z213> Artificial Seguence

<220>
<223> VH Seguences Derived from 3G8 VH * (CDRZ

<400> 121

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

1 5 10 i3
<21i0> 122

<211» 29

<212> PRT

<213>» Artificial Sequence

<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 i5

_54 .



Tle Asp Thr Ala Asp Thr Ala Thr Tyr Tyr Cys Ala Gln
20 25

<210> 123

<21ll> 29

<212» PRT

<213> Artificial Sequence

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

<400> 123

Arg Leu Thr Ile Ser 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 Arg

20 25
<210> 124
<211l> 29
<212> PBRT

<Z13> Artificial Sequence

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

<400> 124

Arg Leu Thr Ile Ser 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 Gln
20 25

<210> 125

<Z211>» 29

<212> PRT

<213> Artificial Sequence

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

<400> 125

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

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

20 25
<210> 126
<211> 29
<21z>» PRT

<213» Artificial Seguence

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

<400> 126

-85



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

Met Asp Pro Val Asp Thr Ala Thr Tyr Tyvr Cys Ala Lys
20 25

<210> 127
<211> 2%
<212> PRT
<213> Artificial Sequence

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

<400> 127

Arg Leu Thr Tle 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 Ala

20 25
<210> 128
<211> 29
<212> PRT

<213> Artificial Sequencse

<220>
<Z2Z3> VH Sequences Derived from 3GE VH * FR3

<400> 128

Arg Leu Thr Ile Ser Lys Asp Thr Sex 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> 129
<2L1> 29
<212> PRT

<213> Artificial Seguence

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

<400> 129

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 Arg

20 25
<210> 130
<21il> 29
<212Z> PRT

<213> rtificial Sequence

.56 -



<220
<Z22Z23» VH Sequences Derived from 368 VH * FR3

<400> 130

Arg Leu Thr Ile Thr Lys Asp Thry Ser Lys Asn Gln Val Val Leu Thr
12 5 10 15

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

20 25
<210> 131
<21i> 29
<212> PRT

<213> Artificial Sesqgquence

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

<400> 131

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

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

20 25
<210> 132
<211> 29
<212> PRT

<213> Artificial Seguence

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

<400> 132

Arg Leu Thr Tie Ser Lys Asgsp 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
<2ii>» 29
<212> PRT

<Z13>» Artificial Sequence

<220> :
<223> VH Seguences Perived from 3G8 VH * FR3

<400> 133

Erg 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 Arg
20 25

<2:0> 134
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<211> 2%
<212> PFRT
<213> Artificial Sequence

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

<400> 134

Arg L.eu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr
1 5 16 e

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

20 25
<210> 135
<Z2i1i> 29
<212> PRT

<213> Artificial Sequence

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

<400> 135

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 Thr

20 25
<210> 136
<Z211> 29
<Z1Z> PRYT

213> Artificial Sequence

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

<408> 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 Thy Ala Thr Tyr Tyr Cys Ala Lys

20 25
<210> 137
<Z21ii>» 29
<212>» PRT

<213> Artificial Sequence

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

<400> 137

Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr
1 5 10 L5
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Thr &sp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Ala

20 25
<210> 138
<211> 29
<212> PRT

<213> Artificial Sequence

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

<400> 138

Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr
1 3 : 10 15

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

20 25
<210> 139
<21i> 29
<Z212> PRT

<213> Artificial Sequence

<2Z20>
<223» VH Sequences Perived 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 Agp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala Arg
20 25

<210> 140
<211l> 29

<Z212> PRT
<213» Artificial Sequence

<220>
<223> VH Sequences Derived from 3GE 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 Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala His

20 25
<210> l4l
<211> 29
<212» PRT

<213>» Artificial Seguence

<220>
<223> VH Seguences Derived from 2G8 VH * FR3

<400> 141
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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 Gln
20 25

<2:10> 14z
<2il> 29
<212> PRT
<Z13> Artificial Sequence

<220>
<223>» VH Seqguences 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 Ala Asp Thr Ala Thr Tyr Tyr Cys Ala Gln

20 25
<210> 143
<21il> 29
<212> PRT

<213»> Artificial Sequence

<220
<223>» VH Sequences 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 Rksp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Rla Arg
29 25

<210> 144

<211l> 29

<212> PRT

<Z13>» Artificial Sequence

<220>
<223> VH Sequences Derived from 3G8 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
<2il> 29
<212> PRT

<213> Artificial Seguence

-60 -



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

<400> 145

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

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

<210> 146

<211> 29

<212> PRT

<213> Artificial Sequence

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

<400> 146

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 Lys

20 25
<210> 147
<2T1l> 29
<212> PRT

<Z213> Artificilal Sequence

<Z220>
<223> VHE Sequences Derived from 3GB VH * FR3

<400> 147

Arg Leu Thr Ile Ser Lys Asp Thr Ser Lys Asn Gln Val val Leu Thr
1 3 10 15

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

20 25
<210> 148
<211l> 29
<212> PRT

<213> Artificial Sequence

<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 5 10 15

Asr Asp Pro Val Asp Thr Ala Thr Tyr Tyr Cys Ala His
20 25

<2i0> 149
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<211> 29
<212> PFRT
<213> Artificial Sequence

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

<400> 149

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 &la Thr Tyr Tyr Cys Ala Arg

20 25
<210> 150
<211> 29
<212> PRT

<213> Artificial Sequence

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

<400> 150

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

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

20 25
<210> 151
<Zil> 2%
<Z212> PRT

<213> Artificial Sequence

<220>
<Z2Z23>» VH Segquences Derived from 3G8 VH * FR3

<400> 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 Gin

20 25
<210> 1bh2
<zZ211> 29
<Z12> PRT

<213> Artificial Sequence

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

<400> 1382

Arg Leu Thr Ile Ser Lys Asp Thr Ser Ser Asn Gln Val Phe Leu Lys
1 5 io 15
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Val Asp Thr Ala Asp Thr Ala Thr Tyr Tvr Cys Ala Gln

20 25
<210>. 153
<211> 2%
<212> PRT

<213> Artificlal Ssquence

<220>
<223> VH Seguences berived 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 15

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

20 25
<210> 154
<z1lli>» 29
<2312> PRT

<213» Artificial Sequence

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

<400> 154

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

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

20 25
<2106> 155
<211> 29
<212> PRT

<213» Artificial Sequence

<220
<223> VH Sequences Derived from 3GE8 VE * FR3

<400> . 155

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

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

<210> 156

<211»> 29

<212> PRT

<213> Artificial Segquence

<220>
<223> VH Seguences Derived from 36§ VE * FR3

<400> 156
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Arg Leu Thr Ile Ser 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 Lys
20 25

<Z210> 157

<211> 29

<212» PRT

<213> Artificial Seguence

<220> _
<223> VH Sequences Derived from 3GB VH * FR3

<400> 157

Arg Leu Thr Ile Ser 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 Ala

20 25
<210> 158
<211> 29
<Z1Z>» PRT

<213> Artificial Sequence

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

<400> 158

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

Met Asp Prc Val Asp Thr Ala Thy Tyr Tyr Cys Ala His

20 25
<210> 159
<211>» 29
<212»> PRT

<213» Artificial Seguence

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

<400> 15%

Arg Leu Thr Ile Thr Lys Asp Thr Ser Lys Asn Gln Val Val Leu Thr
i 5 16 15

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

20 25
<210> 160
<211l» 29
<212>» PRT

<213> Artificial Seguence
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<220
<223>» VH Seguences Derived from 368 VH * FR3

<400> 160

Arg Leu Thr Ile Thr 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 His

20 25
<210> 1lel
<211> 29
<212> FPRT

<213> Artificial Segquence

<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
1 5 10 15

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

20 25
<210> 162
<2il> 8
<212» FRT

<213> Artificial Sequence

<ZZ0>
<2Z3» VH Seguences Derived from 368 VH * CDR3

<400> 162

Ile Asn Prc Ala Trp Phe Ala Tyr

1 5
<210> 163

<z211> 8

<212>» PRT

<213» Artificial Sequence

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

<400> 163

Tie Asn Pro Ala Trp Phe &Asp Tyr

1 5
<21i0> 164

<2i1> 8

<212> PRT

<213» Artificial Sequence

<220%
<223> VE Sequences Derived from 3G8 VH * CDR3
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<400> 164

Ile Asn Pro Ala Tyr Phe Ala Tyr

1 5
<210> 1658

<Z1ll> 8

<212> PRT

<213> Artificial Seguence

<220
<223» VH Sequences berived from 3GB VH * CDR3

<400> 165

Iie Asn Pro Ala Tyr Phe Asp Tyr

i 5
<210> 166

<211> 11

<21i2> PRT

<213> Artificial Sequence

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

<400> 166

Trp Gly Gln Gly Thr Leu Val Thr Val Ser Ala

1 5 10
<210> 167

<2:11> 11

<212> PRT

<213> Artificial Sequence

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

<400> 167

Trp Gly Giln Gly Thr Leu Val Thr Val Ser Ser
1 5 10

<210> 168
<211l> 15
<212» PERT

<213> Artificial Seguence

<220>
<223> VL Sequences berived from 3G& VL* FR1

<400> 168

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

1 5 10 15
<21C> 169
<Z2il> 15
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<212> PRT
<213> Artificial Seguence

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

<400> 169

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

i 5 10 15
<210> 170

<Z1l1> 11

<zZlZ» PRT

<213> BArtificial Sequence

<Z20>
<223>» VL Sequences Derived from 3G8 VL* C(CDR1

<400> 170

Lys Ala Ser Gln Asp Gly Asp Ser Phe Met Asn

1 5 10
<Z10> 171

<Zil> 11

<212> PRT

<213> Artificial Segquence

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

<400> 171

Arg Ala Ser Gln Asp Gly Asp Ser Phe Met Asn

1 5 10
<210> 172
<211>» 11

<212> PRT
<Z213> Artificlial Sequence

220> .
<223> VL Sequences Derived from 3G8 VL* (DRI

<400> 172

Lys Ser Ser &ln Asp Gly Asp Ser Phe Melb Asn

1 5 10
<210> 173

<211i> 11

<7212> PRT

<212> Artificial Sequence

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

<400> 173
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Lys Ala Ser Gln Asp Gly Asp Ser Tyr Melt Asn
1 5 i0
<210> 174

<21i> 11

<212> PRT

<213> Artificial Sequence

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

<AQ0> 174

Lys Ala Ser Gln Asp Giy Asp S8er Phe Leu Asn
1 5 1o

<210> 175
<231» 11
<z21l2» PRT
<213> Artificial Sequence

<2207
<223> VL Sequences Derived from 3G8 VL* CDR1

<400> 17%

Lys Ala Ser Gln Asp Gly Asp Ser Phe Met Ala

1 5 10
<210> 176

<211> 11

<212> PRT

<213> Artificial Seqguence

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

<400> 176

Lys Ala Ser Gln Asp Gly Asp Ser Tyvr Leu Ala

1 5 10
<210> 177
<Z21i> 11

<212> PRT
<213> Artificial Sequence

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

<400> 177

Lys Ala Ser Ser Asp Gly Asp Ser Phe Met Asn

1 5 10
<210> 178

211> 11

<212» PRT

213> Artificial Ssguence
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<220>
<223> VL Seguences Derived from 3G8 VL% CDRI

<40G0> 178

Arg Ala Ser Ser Asp Gly Asp Ser Phe Met Asn

1 5 10
<210> 179

<211l> 11

<212> PRT

<213> Artificial Sequence

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

<400> 179

Lys Ser Ser Ser Asp Gly Asp Ser Phe Met Asn
1 5 19

<210> 180

<211i> 11

<212> PRT

<213> Artificial Sequence

<220>
<2723> VI Seguences Derived from 3G8 Vi* (CDRI1

<400> 180

Lys Ala Ser Ser Asp Gly Asp Ser Tyr Met Asn

1 5 10
<210> 181

<21i> 11

<212>» PRT

<213> Artificial Seqguence

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

<400> 181

Lys Ala Ber Ser Asp Gly Asp Ser Phe Leu Asn

1 5 i¢
<210> 182
<2il> 11

<212> PRT
<213> Arxtificial Sesguence

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

<400> 182

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

<zZil» 11

<Z12> PRT

<213> Artificial Sequence

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

<400> 183

Lys Ala Ser Ser Asp Gly Asp Ser Tyr Leu Ala

1 5 10
<210> 184

<211> 11

<212> PRT

<213> Artificial Sequence

<Z220>
<223> VL Sequences Derived from 3G8 VL* (DRI

<400> 184

Lys Ala Ser Val Asp Gly Asp Ser Phe Met Asn

i 3 10
<210> 185

<Zll> 11

<212> PRT

<213»> Artificial Sequence

<Z220>
<223> VL Sequences Derived from 3G8 VL* CDR1

<400> 185

Arg Ala Ser Val Asp Gly Asp Ser Phe Met Asn

1 5 10
<210> 186
<21l> 11

<212> PRT
<213> Artificial Sequence

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

<400> 186

Lys Ser Ser Val Asp Gly Asp Ser Phe Met Asn

1 5 10
<210> 187
<211l> 1Ll

<212>» PRT
<213> Artificial Seguence

<Z20>
<223> VL Seguences Derived from 368 VL* CDRI
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<400> 187

Lys Ala Ser Val Asp Gly Asp Ser Tyr Met Asn

i 5 10
<Z10> 188

<211» 11

<zZ21Z2> BPRT

<213> Artificial Sequence

<Z20%>
<223> VL Sequences Derived from 3GE& VL*¥ CDRL

<400> 188

Lys Ala Ser Val Asp Gly Asp Ser Phe Leu Asn

1 5 10
<Z210> 18§

<211> 11

<212> PRT

<213> Artificial Seguence

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

<400> 189

Lys Ala Ser Val Asp Gly Asp Ser Phe Met Ala

1 5 10
<210> 1590

<z211i> 11

<212>» PRT

<213> Artificial Sequence

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

<400> 190

Lys Ala Ser Val Asp Gly Asp Ser Tyr Leu Ala

L 5 10
<210>» 191

<Z1ll> 11

<z212> PRT

<213>»> Artificial Sequernce

<220>
<223» VL Seqguences Derived from 3G8& VL* C(CDRL

<400> 191

Lys Ala Sexr Asp Rsp Gly Asp Ser Phe Met Asn
1

5 190
<210> 192
<211> 11
<212>» PRT
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<213> Artificial Sequence

<220>
<223> VL Seguences Derived from 368 VL* CDR1

<400> 192

Arg Ala Ser Asp Asp Gly Asp Ser Phe Met Asn

1 5 10
<210> 193
<Z11> 11

<212> PRT
<213> Artificial Sequence

<220>
<223> VL Seguences bDerived from 3G8 VL* CDRL

<400> 193

Lys Ser Ser Asp Asp Gly Asp Ser Phe Met Asn

1 5 10
<210> 194
<Zli> 11

<Z212> PRT
<213> Artificial Sequence

<Z220>
<223> VL Sequences Derived from 3G8 VL* CDRL

<400> 194

Lys Ala Ser Asp Asp Gly Asp Ser Tyr Met Asn

1 5 10
<z210> 155
<Z21l> 11

«<212>» PRT
<213> Artificial Sequence

<Z220>
<223> VL Sequences Derived from 3G8 VL* CDRL

<400> 195

Lys Ala Ser Asp Asp Gly Asp Ser Phe Leu Asn

1 5 10
<210> 196
<Z2ii» 11

<212> PRT
<213» Artificial Sequence

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

<400> 196



Lyvs Ala Ser Asp Asp Gly Asp Ser Phe Met Ala

1 5 10
<210> 197

<21li> 11

<212» PRT

<213> Artificial Seguence

<220>
<223>» VL1 Sequences Derived from 3G8 VL* CDRIL

<400> 197

Tys Ala Ser Asp Asp Gly Asp Ser Tyr Leu Ala

1 5 10
<210> 198

<21i» 11

<212> PRT

<213> Artificial Seguence

<220
<223» VL Sequences berived from 3G8 VL* CDRI

<400> 198

Lys Ala Ser Phe Asp Gly Asp 3Ser Phe Met Asn

1 5 140
<Z10> 199

<21l» 11

<212>» PRT

<213>» Artificial Seguence

<220>
<223>» VL Sequences berived from 3GB VL* CDR1

<400> 199

Arg Ala Ser Phe Asp Gly Asp Ser Phe Mel Asn

1 5 1o
<210> 200

<211»> 11

<212> PRT

<213>» Artificial Sequence

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

<4030> 200

Lys Ser Ser Phe Asp Gly Asp Ser Phe Mel Asn

1 5 10
<210>» 201
<2il> 11

<212>» PRT
<213>» Artificial Sequence
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<220>
<223>» VL Seguences Derived from 3G8 VL* CDRI

<400> 201

Lys Ala Ser Phe Asp Gly Asp Ser Tyr Met Asn

i 5 10
<2i0» 20Z

<21il> 11

<21i2> PRT

<213> Artificial Sequence

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

<400> 202

Lys Ala Ser Phe Asp Gly Asp Ser Phe Leu Asn

1 5 10
<210> 203

<2il> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> VL Sequences Derived from 3G3 VL* C(CDR1

<400> 203

Lys Ala Ser Phe Asp Gly Asp Ser Phe Mel Ala

1 5 19
<210> 204

<211> 11

<212> PRT

<213> Artificial Sequence

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

<400> 204

Lys Ala 3Ser Phe Asp Gly Asp Ser Tyr Leu Ala

1 5 10
<210> 2085
<21il> 16

<212> PRT
<213>» Artificial Sequence

<220>
<223> VL Sequences Derived from 3G8 VL* FR2Z

<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

<21l 7

<Z2iz2> PRY

<213>» Artificial Sequence

<Z220>
<Z223> VL Sequences Derived from 3G8 VL*

<400> 206

Thr Thr Ser Asn Leu Giu Ser

1 5
<210> 207

<211> 7

<212> PRT

<213> Artificial Sequence

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

<400> 207

Asp Ala Ser Asn Leu Glu Ser

1 5
<210> 208

<Z2l1> 7

<212» PRT

<Z13> Artificial Seguencs

220>
<223> VI Sequences Devived from 3G8 VL*

<400> 208

Trp Ala Ser Asn Leu Glu Ser

1 5
<Z10> 20%
<211>= 7

<Z21z» PRT
<213> Artificial Seguence

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

<AQ0> 209

Thr Thr Ser Asn Leu GLu Thr

1 5
<Z10> 210

<Z2il> 7

<21Z> PRT

<213»> Artificlal Sequence

<220>
<Z223> VL Sequences Derived from 3G8 VL*
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<400> 210

Asp Rla Ser Asn Leu Glu Thr

1 5
<210> 21l
<211> 7

<212>» PRT
<213> Artificial Sequence

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

<400> 211

Asp Ala Ser Asn Leu Ala Thr

1 3
<2i1G> 212

<211> 7

<212> PRT

<213» Artificial Sequence

<220%>
<223» VL Sequences Derived from 3GE VL*

<400> 212

Ser Ala Ser Asn Leu Gln Ser

1 5
<210> 213
<2li> 7

<Z12» PRT
<213>» Artificial Sequence

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

<400> 213

Ser Thr Ser Asn Leu Glu Ser

i 5
<210> 214

<211» 7

<Z12> PRT

<213> Artificial Sequence

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

<400> 214

Ser Thr Ser Asn Leu Gln Ser

1 5
<210» 215
<211» 7

<212> PRT
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<213> . Artificial Seguence

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

<4Q0> 215

Thr Thr Ser Asn Leu Gln Ser

1 5
<210> 216

<211> 7

<ZiZ» PRY

<Z13> Artificial Seguence

<Z20>
<223» VL Seguences Derived from 3G8 VL* CDR2

<400> 216

Thr Thr Ser Ser Leu Gln Ser

1 ]
<210> 217

<2il> 3z

<Z12> PRT

<213» Artificial Seguence

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

<400> 217

Gly Tle Pro Ala Arg Phe Ser Ala 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 Tvyvr Tyr Cys
20 25 30

<210> 218

<z1l1l» 32

<212>» PRT

<213> Artificial Sequence

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

<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> PRT

<213> Artificial Sequence

-77 -



<Z220>
<223» VL Sequences Derived from 3G8 VL*

<400> 219

Gln Gln Ser Asn Glu Asp Pro Tyr Thr
1 D

<210> 220

<21i> 9

<2i2> PRT

<213> Artificial Segqusnce

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

<400> 220

Gln Gln Ser Tyr Ser Thr Pro Tyr Thr
1 5

<210> 221
<Zil> 9
<2L12» PRT

<213> Artificial Seguence

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

<400> 221

Gln Gln Ser Tyr Glu Asp Pro Tyr Thr
1 5

<2i0> 222
<zii> 9
<212» PRT

<213> Artificial Seguence

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

<400> 222

Gln Gln Ser Asn Ser Asp Pro Tyr Thr
1 5

<210> 223

<211> 9

<212> PRT

<213> Artificiazl Seguence

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

<4£00> 223

Gln Gln Ser Asn Glu Thr Pro Tyr Thr
L 5

-78 -

CDR3

CDR3

CDR3

CDR3

CDR3



<Z10> 224

<Zil» 10

<212>» PRT

<213> Artificial Sequence

<220>

<223> VI Seguences Derived from 3G8 VL* FR4

<400> 224

Phe Cly Gly Gly Thr Lys Leu Glu Ile Lys

1 3 igQ

<210> 225

<Z2il> 10

<212> PRT

<213> Artificial Seqguence

<220>

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

<400> 225

Prhe Gly Gln Gly Thr Lys Leu Glu Ile Lys

1 > 10

<210> 226

<Z2il>= 714

<7212> DNA

<213» Artificial Seguence

<2Z20>

<223> H3GBVL-CB3.1VH

<4Q0> 226

gacatcgtga tgacccaatc tccagactct ttggetgtgt ctectagggga
atcaactgca aggccagcecca aaghtgttgat tttgatggtg atagttttat
caacagaaac caggacagceo acccaaactce ctecatctata ctacatccaa
ggggtcocag acaggtttag tggecagtyggyg teitdggacag acttcacccet
agcctgecagyg ctgaggatgt ggcagtbtat tactgtcage aaagtaatga
acgtticggac aggggaccaa gcttgagatc aaaggaggcoy datccocydgagy
gtecaactyge agcagectag ggelgagetg gtgaggectg gggettcagt
tgcaaggett ctggetacac cttcaccage tactggatga actgggtgaa
ggacaagygee titgaatggat tggltatggtt gatecticag acagtgasaac
caaatgtica aggacaagge cacattgact gttgacaaat cctccageac
cagctcagea gectgacatce tgaggactct geggtctatt actgtgcaag
tactggggtc aaggaacctc agtcaccgte tecctcagttg agcecccasatce
<210> 227

-9 -

gagggccace
gaactggtac
tctagaatct
caccatcage
ggatcecgtac
cggaggceag
gaagotgtcc
gocagaggect
tcactacaat
agectacatg
agctatggge

ttgt

60

120

180

240

300

360

420

430G

540

600

660

714



<z1li>
<212>
<Z13>

<220>
<223>

<400>

Asp
3

ES

Glu

Gly

Lys

Arg

65

Ser

Glu

Gly

Glu

Gly

145

Gly

Gly
225

Ile

Arg

Asp

Leu

50

Phe

Leu

Asp

Gly

Leu

130

Tyr

Gin

His

Ser

Sar

210

Thr

<210>
<Zi1>
<212
<213>

<220>

238
PRT

Artificlal Sequence

K3G8VL~-CB3.1VH

227

Val

Ala

Gln

Pro

Ser

115

Val

Thrx

Gly

Tz

Ser

195

Ala

228
732
DNA

Met

Thry
20

Gly

Ala

Tyr

100

Gly

Phe

Leu G

Asn

180

Ser

Val

Val

Thr

Ile

Met

Tyr

Ser

Thr

Gly

Pro

Thr

Glin

Thr

Tyx

Thr

Gln

Aasn

Asn

Thr

Gly

3

Asp

Phe

Gly

Gly

Ser

150

Trp

Met

Tyxr

Val
230

Ser

Cvs

Trp

Thr

55

Ser

Yal

Gly

Phe

Tyr M

Cvya
215

Artificial Sequence

Pro

Lys

Tyr

40

Ser

Gly

Ala

Gln

Trp

Gly

Ser

Asp Ber

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 Lys

T Gln Leu

Arg Ala

Val Glu

-80 -

Leu

Gln

Lys

Glu

Tyr

Lys

Leu
Trp
155

Asp

Ala

Met

]

%]
W
o O

&la

Pro G

Ser

60

Thr

Cys

Leu

Gln

Ser

140

Val

Pro

Thy

Gly
220

Lys

Val

Val

Lewu

Gin

Glu

Gin

125

Cvys

Lys

Ser

Leu

Leu

205

Tyr

Ser

Sex

Asp

30

Gin

Val

Thr

Gln

Ile

110

Pro

I.Jy 3

Gln

Asp

Thr

130

Thr

Tre

Cys

Leu

Phe

Pro E

Pro

Ser
95

Lys

Ala

Arg

Ser

175

Val

Asp

Ser

80

Gly

Ala

Ser

Pro

160

Glu

Asp

Glu

Gln



<223> CRB3.

<400> 228
gatgttgtga

atctcttgta
ttgttacaga
tctggagtce
agcagagtay
ctcacgttcg
caggttacce
acttgtaccet
cagecctoeeg
tataatccag
gteccteacaa
aaccocgect
aggggagagt
<210>
<z211>

<212>
<213>

229
244
PRT

<220>
<223> CB3.

<400> 229

Azp Val Val

1
Gln

Pro Ala

Asp Gly

35

Asn
50

Pro Arg

Asp
65

Arg

Ser Arg Val

Thr Phe

Phe T

1VL-h3G8VH

tgacccagac
agtcaagtca
ggccaggeca
ctgacaggtt
aggetgagga
gtgcltgggac
tgagagagtc
tetetgggtt
ggaaggctct
ccetgaagag
tgaccaacat

ggtttgctta

gt

IVL-h358VH

Met Thr

(%)

Ile

Tyr

Leu I

Glu Ala

85
Pro Leu
100

Gin

Ser

Leu

Tyr

Glu

Thr

tccactcact
gagcetcetta
gtctccaaac
cactggcagt
tttgggaatt
caagcitggag
tggocctgeyg
ttecactgagce
agagtggcty
ccgactgaca

ggaccctgtg

ctggggccaa

Artificial Sequence

Thr Pro

Cys Lys

asn Trp

40

Leu Val

55

Gly

Leu

ttgteggtta
gatactgaty
cgcctaatet
ggatcaggga
tattattget
ctgaaaggay
ctggtgaagce
acttctggta
gecacacattt
atctcecaagg
gatactgcca

gggactotgg

Thr I
1o

Ser Gin

Gln

Ser Lys Leu

Thr Asp

75

Tle
90

Gly Tyr

Ala
105

Gly Thr

- 8] -

acattggaca
gaaagacata
atctggtgte
cagaltitcac
ggcaadggtac
gecggatocegg
ccacacagac
tgggtgtagg
ggtgggatga
atacctccaa
catactactg

tcactgtgag

Ser Val Asn

Leu Leu

30

Ser

Pro
45

Arg Gly

Asp Ser

&0

Gly

Phe Thr Leu

Tyr Cys Trp

Glu
118

Lya Len

accagecltce
tttgaattgy
tazactggac
actgaaaalc
acattttcceyg
aggedgaggce
cctecacactyg
ctggattegt
tgacaagagce
aaaccaggta
tgctcaaata

ctcattcaac

Ile
15

Gly
Thr

Asp

Gln Ser

Val

Fro

Ile
80

Lys

Gln
g5

Gly

Leu Lys

60

126



Leu

Leu

1406

Val

His

Arg

Met

Tie

220

Val

Aryg

125

Thr

Gly

Ile

L

Thr

205

Asn

Sexr

Glu

Cys

"

Trp

Trp

Thr

190

Asn

Pro

Ser

Gly CGly Gly Ser Gly Gly Gly Gly Gln Val Thr
115 12¢

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 Leu Ala

165 170
Asp Asp Lys Arg Tyr Asn Pro Ala Leu Lys Ser
180 185
Lys Asp Thr Ser Lys Asn Gin Val Val Leu Thr
155 200

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

Fhe Ala Tyr Trp Gly Gln Gly Thr Leu Val Thr

225 230 235

Arg Gly Glu Cys

<210> 230

<211l>»> 702

<212>» DNA

<213>» Artificlal Seqguence

<220

<223> B8B5-CRB3.1-VEPKSC

<400> 230

gacattcaga tgacacagtc tccatcctce ctactigegg

ctcacttgtec gggcaagtca ggaaattagt ggttacttasa

gatggaacta ttaaacgcect. gatctacgece gcatccactt

aggttcagty gcagtgagltc tgggtcagat tattctctca

gaagattttyg cagactatta ctgtctacaa tattttagtt

gggaccaagce tggagcigas aggadggcgga Lecggaggeg

cagceoetgggy ctgagetggt gaggeetyggyg getitcagtyga

ggctacacct tcaccagcta ctggatgaac bgggtgaagco

gaatggatltyg gtatggttga tccttcagac agtgaaactc

gacaaggeca cattgactgt tgacaaatcc Lccagcacag

ctgacatcty aggactctge ggtctattac tgtgcaagag

ggaacctcayg tcaccgtcelte ctecagtlgay cccaaatott

-8 -

cgctgggaga
gctggcttca
tagattctag
ccatcagcadg
atccgetcac
gaggccaggt
agectgtcety
agaggootgg
actacaatca
cctacatgca
ctatgggeta

gt

Thr

=
ot

]
[

[l

o]

Tre
175

Ile Ser

Metf Asp

Ala Trp

Phe Asn

240

aagagtcagt
gcagaaacca
tgtcccaaaa
tcttgagtet
gttcggtget
ccaactgcaqg
caaggcttct
acaaggcectt
aatgttcaag
gctcageage

ctggggtcaa

60

129

180

240

3006

600

660

702



<210>
<211>
<21Z>
<213>

<220>
<223>

<4086

Asp

1

Glu

Leu

Tyr

Ser

65

Glu

Thr

Gly

Pro

Thr

145

Giu

Gln

Thr

Tyr

Thr
225

>

Ile

Arqg

Ser

Ala

50

Asp

Phe

Gly

Gly

130

Trp

Met

Ala

Tyr

210

Val

<210>
<211>
C212>
<213>

231
234
PRT

Artificial Sequence

8B5-CB3.1-VEPKSC

231

Gln

Val

Trp

35

Ala

Ser

Phe

Gly

Gly

115

Ala

Tyr

Ile

Phe

Tyr

195

Cys

Ser

232
726
DNA

Met

Ser

20

Leu

Ser

Gly

Ala

Ala

1006

Gln

Ser

Trp

Lys
180
Met

Ala

Ser

Gln

Thr

Ser

Asp

85

Gly

Val

Val

Met

Met

165

Asp

Arg

Val

Gln

Thr

Gln

Leu

Thr

Gln

Lys

Asn

150

Val

Lys

Ley

Ala

Glu
230

Ser

Cys

Liys

Asp

55

Tvr

Lys

Leu

Leu

135

Trp

Asp

Ala

Ser

Met

215

Pro

Artificial 3equence

Pro

Arqg

Pro

40

Ser

Ser

Cys

Leu

Gln

120

Ser

Val

Pro

Thr

Ser

200

Lys

Ser Sar
i0

Ala Ser
25

Asp Gly T

Gly Val
Leu Thr
Leu Gln

90

Glu Leu
105

Gln Pro
Cys Lys
Lys Gln
Ser Asp

170
Leu Thr
185
Leuw Thr

Tyr Trp

Ser Cys

Z83 -

Leu

Gln

Pro

Lys

Gly

Ala

Arg

155

Val

Ser

Gly

Leu

Glu

Ile

Lya

60

S5er

Phe

Gly

Ala

Ser

140

FPro

Glu

Glu

Gln
220

Ala

Lys
45

Arg

Ser

Gly

Glu

125

Gly

Thr

AsD
205

Gly

Ala

Ser
36

Fhe

Tyr

Gly

110

Leu

Tyr

Gln

His

Ser

199

Ser

Thr

Leu
15

Gly

g Leu

Ser

Glu

Thr

Gly

Tyr i

175

Ala

Ser

Gl

Tyr

Lle

Gly

Ser

80

Leu

Gly

Arg

Phe

Leu

1&0

Ser

Val

Val



<220>

<Z223>» (CB3.

<400> 232
gatgttgtga

atctcttgta
ttgttacaga
tctggagtca
agcagagtgy
ctcacgticg
gaagtgaagc
tcttgtgaag
ccagagaagg
tactatgecty
gtctacctge
ctgggcctty
gagtgt
<210>

<211>

<212>
<213>

233
2472
PRT
Axrti

<220>
<223
<400> Z33

Asp Val
1

Val

Gln Pro Ala

Asp Gly

Asn
50

Pro

Arg Phe

Phe

1-BBO-EFNRGEC

tgacccagac
agtcaagtca
ggcecocaggoca
ctgacaggit
aggctgagga
gtgctgggac
ttgaggagtc
cectoctggatt
ggcttgagtyg
agtctgtgat
aaatgaacag

actactgggy

ficlial

Met Thr

Ser
290

Thr

Leu

Thr Gly

Glu Ala

85
Pro Leu
100

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr ¥

tccactcact
gagceltcetita
gtocteccaaac
cactggcagt
tttgggaatt
caagctggag
tggaggagge
cactittagt
ggttgctgaa
agggaggttc
cttaagagcet

ccaagygcace

Seguence

CB3.1-8B5-FNRGEC

Thr Pro

Cys Lys

Asn Trp

40

Leu Val

55

Gly Ser

Lieu

Gly

ttgtcggtta
gatactgaty
cgectaatot
ggatcaggga
tattattgct
ctgaaaggag
ttggtgcaac
gacgectgga
attagaaaca
accatctcaa
gaagacachtyg

actctcacaqg

Thr
10

Leu Leu

Ser Ser Gln

25
Gln

Leu Leu

Sar Lys

Thr Asp

75

le Tyr -

acattggaca
gasagacata
atctggtgte
cagatitcac
ggcaaggtac
goggatcogqy
ctggaggatc
tggactgggt
aagctaaaaa
gqagatgattc
gcatttatta

tetectegit

Ser Val Asn

Leu
30

Ser

Pro
45

Arg Gly

Asp Ser

&0

Gly

Phe Thr Leu

Trp

Giu
110

Lys Leu

accagecteo
tttgaattgg
taaactggac
actgaaaate
acattttccyg
aggeggagge
catgaaactc
ccgtecagtet
tcatgcaaca
caaaagtagt
ctgtgggget

caacagggga

Ile
15

Gly
Asp Thr
Gln

Ser

Yal Pro

Ile
80

Lys
Gin Gly
95

Leu Lys

60

120

240

300

360

420

480

600

600

720

726



Gly Gly Gly Ser Gly Gly Gly Gly Glu Val Lys
115 120

Gly Gly Leu Val Gln Pro Gly Gly Ser Met Lys
138 135

Ser Gly Phe Thr Phe Ser Asp Ala Trp Met Asp

145 150 155

FPro Glu Lys Gly Leu Glu Trp Val 2la Glu Ile

165 170
Asn His ARla Thr Tyr Tyr Ala Glu Ser Val Ile
130 185
Ser Arg Asp Asp Ser Lys Ser Ser Val Tyr Leu
195 200

Arg Ala Glu Asp Thr Gly Ile Tyr Tyr Cys Gly
210 215

Tvr Trp Gly Gin Gly Thy Thry Leu Thr Val Ser

5 230 235

Glu Cys

<Z210> 234

<Z1l>» 896

<212> DNA

<213>» Artificial Seguence

<220>

<223> 8BOVL-CB3.1VH-LGGC

<400> 234

gacattcaga tgacacagtce ftcecatccetec ctacttgegg

ctcactitgtc gggcaagtca ggaaattagt ggttacttaa

gatggaacta tiaaacgcect gatctacgee gcatccactt

aggttcagtg gcagtgagtc tgggtcagat tattctctca

gaagattttyg cagactatta ctgtctacaa tattttagtt

gggaccaage tggagceclgaa aggaggoegga Locggaggcoy

cagccetgggg ctgagctggt gaggcoctggyg geitcagtga

ggctacaccet tcaccageta ctggatgaac tgggtgaagce

gaatggattg gtatggttga tecttcagac agtgasacte

gacaaggeca cattgactgt tgacaaatcco tcoccagcacad

ctgacatcty aggactctge ggtctattac tgtgcaagag

ggaacctceag tcaccgtcete ctecactyggga ggcetgce

-85 -

Leu Glu

Leu
140

Cys

Trp Val Arg

Arg Asn Lys

Gly Fhe

190G

Arg

Gln Met

205

Ala
220

Leu Gly

Sar Phe Asn

cgcectgggaga
gctggettca
tagattctgg
ccatcageag
atccgeteac
gaggccaggt
agctgtectyg
agaggcelgy
actacaatca
cctacatgca

ctatgygeta

1 Ser

Ser Gly

Glu Ala

Gln Ser

160

Ala
175

Lys

Thr Ile

Leu

Leu Asp

Arg Gly

240

aagagtcagt
gcagaaacca
tgtcccaaaa
tcttgagtct
gtitcggtgct
ccaactgcag
caaggcttct
acaaggccett
aatgttcaag
getcagceage

tggggtcaa

180

240

300

360

420

480

540



<210
<211>
<212>

<213>

<220>
<223>

<400

leu

Tyr

Ser

65

Glu

Thr

Pro
Thr
145

Giu

Thr

Tyr

Thr
225

ile

Arg

Ser

Ala

50

Glu

Asp

Phe

Gly

130

Ser

Trp

Mel

Ala

<Z10>

<21l

p

<zla>»
<213>

235
232
PRT

Artificial Sequence

8B5VL-CB3. 1VHE-LGGC

235

Gln

Val

Trp

Ala

Ser

Phe

Gly

Ile

Phe

m
1y

195

Cys

Ser

236
720
DNA

Met

Ser

20

Leu

Ser

Gly

Ser

Trp

Gly

nys
180
Met

Ala

Ser

Thr

Leu

Gln

Thr

Ser

Asp

85

Gly

Val

Val

Met

Met

165

Asp

Arg

Leu

Gln

Thr

Gln

Leu

Asp
70

Tyr T

Thr

Gln

Lys

Asn

150

Val

Lys

Len

Ala

Gly
230

Ser
Cys
Lys

Asp
55

Lys
Leu
Leu
135
Asp
Ala
Ser
Me?

215

Gly

Artificial Sequence

Pro

Arg

Pro

40

Ser

Cys

Leu

Gln

1290

Ser

Val

Fro

Thr

Ser

200

Gly

Cys

Ser Ser
10

Ala Serx

25

Asp Gly

Gly Val

Leu Thr

Leu Gln

30

Glu Leu

Gin Pro

Cys Lys

Lys Gln

Ser Asp

170

Leu Thr

Leu Thr

Tyr Trp

-6 -

Leu

Gin

Thr

Pro

Ile

75

Tyr

Lys

Gly

Ala

Arg

155

Ser

Val

Ser

Gly

Lau

Tie
Lys
60

Ser

Phe

Ser

140

Pro

Giu

Asp

Glu

Gln
220

Ile

Liys

432

Arg

Ser

Ser

Gly

Glu

125

Gly

Gly

Thr

Lys

Asp

205

Gly

Ala

Ser

30

Arg

Phe

Leu

Tyr

Gly

116

Leu

Tyxr

Gln

His

Ser

150

Ser

Thr

Leu

15

Gly

Leu

Ser

Glu

Pro

95

Ser

Val

Thr

Gly

Tyr
175

Sar S

Ala

Ser

Gly

Tyr

Tie

Gly

Ser

80

Lew

Gly

Arg

Phe

Leu

160

Asn

Val



<220>

<223% 0B,

<400> 236
gatgttgtga

atctcttgta
ttgttacaga
Lcitgygagtec
agcagagtqgyg
ctcacgtteg
gaagtgaagc
tcittgtgaag
ccagagaagyg
tactatgctyg
gtctacctge
ctgggecttyg
<210>
<Z211l>

<212>
C213>

237
240
PRT

<220>
<223> CB3.

<400> 237

Asp Val
1

Val

Gln Pro Rla

Asp Gly Lys

Asn
50

BPro Arg

Arg Phe
Val
Thr

His Phe

1-8B5-LGGC

tgacccagac
agtcaagtca
ggccaggeca
ctgacaggtt
aggctgagga
gtgctgggac
ttgaggagtc
cetetggatt
gacttgagtyg
agtctgigat
aaatgaacag

actactyggy

1-8B5-LGGC

Met

Ser
20

Thr Tyr

Leu Ile
Thr Gly

Glu

Pro
100

Gln

Leu

Tyr

Glu

Thr

tccactcact
gagcctettia
gtcteccaaac
cactggeagt
tttgggaatt
caagctggag
tggaggagge
cacttttagt
ggttgctgaa
agggaggtte
cttaagagct

ccaaggeace

Artificial Sequence

Thr Pro

¥

Cys Lys

Asn Trp
Val
Ser
Leu

Asp

Phe Gly

ttygteggtta
gatactgatyg
cgecctaatot
ggatcaggga
tattattgct
ctgaaaggag
ttggtgcaac
gacgcctgga
attagaaaca
accatctcaa
gaagacactg

actctcacaqy

Thx
10

Leu Leu

Ser Ser

25

Leu I

Ser Lys

Gly Thr
Gly Ile Tvyr

Ala Thr

105

_87 -

Gln S

acattggaca
gaaagacata
atctggtguc
cagatticac
ggcaaggtac
gcggateegyg
ctggaggate
tggactgggt
aagctaaaaa
gagatgattc
gcatitatta

tctecteget

Ser Val Asn

Leu L
30

Pro
45

Gly

Ser

Cly

Thr I

Tro

Glu
110

Lys

accagoctceo
tttgaattyy
taaactggac
actgaaaatc
acattttccyg
aggeggaggce
catgaaactc
ccgtecagtcet
tcatgcaaca
caaaagtagt
ctgtgggget

gggaggetge

Gly

Asp Thr

Gin Ser

Pro

Ile

80

Gln Gly
S5

Leu

180

240

300

360

420

660

720



Gly Gly

Gly Ser Gly Gly Gly Gly Glu Val Lys Leu Glu Glu
115 1290 125

Gly 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

Asn His

Ser Arg

Arg Ala
210

Tyr Trp
225

<210>
<211>
<212>
<Z13>

<220
<223>

<400>
ggaggcey

<210>
<Z21i>
<Z21Z2>
<213>

<220>
<223>

<400>
tttgaat

<210>
<211>
<Z212>
<Z13>

<220>
<223>

<400
gcecteeyg

<Z10>
<211>
<Z1Z>

130 155

Lys Gly Leu Glu Trp Val Ala Glu Ile Arg Asn Lys
165 170

Ala Thr Tyr Tyr Ala Giu Ser Val Ile Gly Arg Phe
180 185 190

Asp Aszp Ser Lys Ser Ser Val Tyr Leu Gln Met Asn
145 200 205

Glu Asp Thr Gly Ile Tyr Tyr Cys Gly Ala Leu Gly
215 220

Gly Gln Gly Thr Thr Leu Thr Val Ser Ser Leu Gly
230 235

238

47

DMA

Artificial Sequence

Lght28F Primer

238
Jgat ccggagygcyy aggcecaggte caactgecage agectgg

239

49

DHA

Artificial Seguence

Lghé29R Primer

239
tcet aacaagatii gggcectcaact gaggagacgd tgactgagy

240

45

DNA

Artificial Seguence

Lgho30R Primer

240
cclt ceggatecge cteoctttcag ctccagettyg gtecec

241

47
DNA

SR8 -

Ser

Glu

Gin

Ala

175

Thr

Ser

Ley

Gly

Gly

Ala

Ser
160

Asp

Cys
240

47

49

45



<213> Artificial Seguence

<220>
<223» Lgh63lF Primer

<400> 241
ggaggeggat coggaggegy aggogaagtyg aagettgagg agtctgg

<210> 242

<211> 49

<212» DNA

<213> Artificial Sequence

<220>
<223>» Lgh640R Primer

<400> 242
tttgaattct aacactcectec cectgttgaac gaggagactyg tgagagtgg

<210> 243
<211> 48
<212> DMA

<213> Artificial Seguence

<220>
<223> Lgh644R Primer

<400> 243
tttgtcgtca tecategtett tgtagtegga gtggacacct gtggagag

<210> 244

<211> 42

<212> DHA

<213> Artificial Sequence

<220>
<223> Lgh646R Primer

<400> 244
tttgaattct ageagectce cagtgaggag acgglbgactg ag

<210>» 245

<211> 45

<212> DNA

<213» Artificial Seguence

<220>
<223> Lghe47F Primer

<400> 245
caaagacgat gatgacgaca aagacattca gatgacacag tctcc

<Z210> 246
<21i> 43
<212> DNA

<213> Artificlal Sequence

<220>
<Z2Z23> Lgh648R Primer

-89 -

47

4%

48

42

45
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Glu

Leu

Tyr

Ser

)

Glu

Thr

Ar

145

Gly

Asn

Asn

Thr

Gln

225

Ser

Glu

Phe

Gln

Ser

305

Glu

Ser

Ala

Asp

50

Gly

Asp

Phe

Gly

Thr

Leu

Pro

Gin

Tyr
210

Tyr
Ser
250

Thr

EJyS

Ser

Phe

Gly

115

Gln

Ser

Glu

Ala

Val

195

Tyr

Thzr

Thr

Leu

Pro

275

Gly

Tyr

His

Tyr

Ser

Gly

Gly

Ser

100

Gln

Cys

Leu

Val

Lys

260

Arg

Asn

Ser

Lys

Ile

Leu

Thr

Thr

Leu

83

Val

Met

Leu
165

Lys

> Leu

Val

Ala

245

Ser

Ser

Leu

Val
325

Asn

Gln

Leu

Asp

70

Tyr

Thr

Thr

Ser

Gly

150

Ala

Ser

Lys

Gin

Thr

230

Gly

Ala

Gln

Ser

310

Tyxr

Cys

Lvs

Gln

55

Phe

Tyr

Lys

[
D
=

Leu

135

Val

His

Arg

Ile

Ile

215

Yal

Pro

Thr

Lys

Glu

295

Ser

Ala

Ser

Thr

Cys

Leu

1 Lys

120

Gly

Ile

Leu

Ala

200

Asn

Ser

Ser

Ala

Val

280

Ser

Thr

Cys |

Ala

25

Gly

Gly

Leu

Gln

Glu

105

Glu

Trp

Trp

Thr

185

Pro

sar

Val

Ser

265

Val

Leu

Ser
Lys
Tle
Thr
Gln
90

Ile

Ser

Ser

Trp
178G
Ile

Val

Lsu
Phe
250
Val

Trp

Thr

Val
330

-91 -

Glu

Pro

His

Lys

Gly

Phe

Arg

Asp

Ser

Asp

Trp

Gly

235

Tle

Val

Lys

Glu

Leu

315

Thr

Ser

Asn

Ser

60

Arg

Tyr

Gly

Pro

Ser

140

Gln

Asp

Lys

Thr

Phe

220

Phe

Cys

Val

Gin

300

Ser

His

Lys

45

Arg

Ser

Glu

Gly

Gly

125

Pro

Asp

Asp

Ala

205

Ala

Cys

Pro

Leu

Asp

285

Bsp

Lys

Gin

Ser

30

Leu

Phe

Leu

Tyr

Gly

110

Ile

r Phe

Ser

Lys

Thr

190

Asp

Tyr

Gly

Leu
270

Asn

Ser

Gly

Leu

Sexr

Glu

Pro

35

Ser

Lau

Ser

Gly

Arg

175

Ser

Thr

Trp

Gly

Ser

2550

Asn

Ala

Lys

Asp

Leu
335

Tyr

Met

Gly

Prao

80

Ala

Gln

Leu

Lvys

160

Tyxr

Ser

Ala

Gly

Gly

240

Asp

Asn

Leu

Asp

Tyr

320

Ser



<211

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

<210> 249

<212>
<213>

DNA
<220>
<223>

<400> 249
gacactgtgce

atctectgea
caacagaaac
gggatcccag
cctgtggagyg
acgbtcggag
gtyggagcetag
tgtgcagecet
acgacgggtc
gactccgtga
caaatggaca
ggaataccta
ctgggagget
cccltecteea
ttcococgaac
ttceeggetg
tecageaget
aaggtggaca
ccagcacctyg
accctcatga
gaccctgagg
aagecgegyyg
caccaggact

gccecooccatey

1734

3G8-

340

2.4G2-1hG1l

tgacccaatc

aggccageca

caggacagcc

ccaggtttag
aggaggatac
gggggaccaa
tggagtetygy
caggattcac
tggagtgggt

agggcecgatt

caggtgttat

cggcggagy
agagcacctc
cggtgacggt
tcotacagtce
tgggeaceca
agagagttga
aactcctggyg
tctecococggac
tcaagticaa
aggagcagta
ggetgaatyy

agaaaaccat

Artificial Sequence

tccagecttcet
aagtgtigat
acccaaactc
tgcecagtggy
tgcaacctat
gctggaaata
gggaggetta
tttecagtgac
cgcatccatt
tactatticc
tgaggacacyg
ggatgeetyg
gagcgectcc
tgggggcaca
gtcegtggaac
ctcaggactc
gacctacatc
gcccaaatet
gggaccgtca
coctgaggte
ctggtacgtyg
caacagcacyg
caaggagtac

ctccaaagco

345

ttggetgtgt
titgatggtyg
ctcatctata
tctgggacag
tactgtcage
aaaggagygedg
gtgcagcecty
tattacatgyg

agttatgatyg

agagataatqg

gccacttatt
ggtcaaggag
accaagggcco
gcggcectgy
tcaggecgoece
tactcccica
tgecaacgtyga
tgtgacaaaa
gtcttecctcet
acatgcgtgy
gacggcegtgg
taccgtgtgg
aagtgcaaqgy

aaagggcage

S99 -

ctctagggea
atagttttat
ctacatccaa
acttcaccct
aaagtaatga
gatccggagg
gaaggteect
cctgggtecy
gtggtgacac
caaaaagcad
actgtgcaac
tttcagtcac
catcggtett
getgeoetggt
tgaccagegy
gcagcgtggt
atcacaagcece
ctcacacatg
tecoococcaasa
tggtggacgt
aggtgcataa
toagegtoct
Letecaacaa

cccgagaaco

gagggocace
gaactggtac
teotagaatet
caacatccat
ggatccgtac
cggaggegay
gaaactctoey
gcaggeteca
tcactatcga
cctatacctg
agagactacg
tgtctectea
cccectggea
caaggactac
cgtgcacacc
gaccgtgecce
cagcaacacc
cccaccgtge
acccaaggac
gagccacgaa
tgoccaagaca
caccgteetg
ageactooca

acaggtgtac

&0

120

240

300

3690

420

480

780

840

200

960

1020

1080

1140

1200

1260

1320

1380

1440



accctgcoece
aaaggctict
aactacaaga
ctecaccgtgy
gaggctctge
<210>
<21l>

<212>
<213>

250
578
PRT

<220>

<223» 3G8-

<400> 250

Asp Thr Val

1

Gln Arg Ala

Gly Ser

35

Asp

Leu Leu

50

Lys

Arg Phe BSer

Pro Val Glu

Glu Asp Pro

Gly Gly Se
1

Leu
130

Gliy

Phe Thr

Gly

Hig Tyr

Asn Ala Lys

195

catcecgygga
atcccagcga
ceacgectoe
acaagagcag

acaaccacta

2.4G2-hGl1

Lew Thr Gl

Thr
20

Ile Se

Phe Met As

Ile Tyr Th

Ala Gl

70
Glu Glu
85
Tyr Thr Ph
100 '

Gly Gly Gl

Gln Pro Gl

Phe Asg

15

Ser

Glu
165

Leu

Arg Se

180

Asp

Ser Ser Le

Asp

Trp

Tgagetgace
catcgeegty
cgtgctggac
gtggcagcag

cacgcagaag

Artificial Sequence

n Ser Pro

r Cys Lys

n Trp Tyr

40
r Thr Ser
55

¥ Ser

Thr Ala

=]

Gly

Glu
120

y Gly

Arg Ser

135

¥y

p Tyr Tyr

G

Val

r Val Lys

Leu
200

u Tyr

Gly G1

aagaaccadyg
gagtgggaga
teecgacgget
gggaacgtct

agcctecteoeco

Ala Ser Leu

10

Ser Gln

Gln Lvs

Asn Leu Giu

Phe
75

Thr

CTyr
90

Thr

Glu Leu

Leu Lys Leu

Met Rla Trp

155

Ile
170

Ser Ser

Arg Phe

e

@
Uy kg

Gln Mat Asp

-93 .

tecagectygac
gcaatgggca
ccttectteet
tctcatgete

tgteteoggy

Ala Val Ser

Val Asp

30

Pro Gln

Ser Ile

60
Thr

Lew Asn

Cys Gln Gln

Glu Ile

110

Leu

Val Glu

125

Ser
140

Cys

Arg Gln

Tyr Gly

Thr Ile Ser

190
Ser Leu Arg
205

ctygectggte
gcoggagaac
ctacagcaad
cgtgatgcat

taaa

Leu
i5

Phe

Fro Pro

Pro Ala

Ile His

g0

Ser Asn

95

Gly
Gly Gly
Ala

Ser

Pre
160

Ala

Gly
175

Asp
Arg

Asp

Ser Glu

1560

156G

1€80

1734



Asp

Gly

225

Leu

Phe

Leu

Pro

Lys

Pro

Asn

Lys
465
Thy

Thr

Glu

Gly

Fro

Asn

290

Gin

Ser

Ser

Thr

Ser
370

r Arg

Pro

Ala

Val

Tyr

450

Thx

Cys

Ser

Ala

Met

Gly

Leu

Cys

275

Ser

Ser

Ser

Asn

His

355

Val

Thr

Giu

Lys

Ser

435

Tle

Pro

Leau -

Asn
515

Thr

Cys

Ala

260

Leu

Gly

Ser

Leu

Thr

340

Phe

FPro

Val

Thr

420

Val

Pro

Ala

Gly

245

Fro

Val

Ala

Gly

Gly

325

Lys

Cys

Leu

Glu

Lys

405

Lys

Leu

Lys
Ser
485

Lys

Gln

Tyr

Trp

230

Gly

Ser

Lys

Leu

Leu

310

Thr

Val

Pro

Phe

Val

390

Phe

Pro

Thr

Val

Ala
470

Pro

Ser

Asp

Thr

295

e

LYY

Glin

Bsp

Pro

Pro

375

Thr

Asn T

Arg

Val

Ser

455

Lys

Asp

Phe

Giu

a Ala

Gln

Ser

Lys

Tyr

280

Ser

Thr

Cys
360

Pro

Cys

Glu

Leu

440

Asn

Gly

Glu

Tyr

Asn
H20

Thr

Ala

Ser
265

Leu
Tyr
Arg
345
Pro
Lys
Val
Tyr
Glu

425

His

Gln
Leu
Pro

505

Azn

Glu

Val

Ser

250

Thr

Val

Ser

Ile

330

Val

Ala F

Pro

YVal

Val

410

Gln

Gin

Ala

Pro

Thr
490

-94 -

Thr
Ser
235

Thr

Sar

His
Ser
315

Cys

Glu

Lvys

Val

395

Asp

Tyr

Asp

Arg
475
Lys

Asp

Lys

Thr

220

Val

Lys

Gly

Pro

Thr

300

Val

Asn

Glu
Asp
380

Asp

Asn

Trp

Pro

460

Glu

Asn

Iie

Thr

3
=
£

Gly

Val
285

Phe k

Val

Val

Lys

Leu

365

Thr

Val

Val

Ser

Leu

445

Pro

Gln

Ala

Thr
525

Ile

Val

Pro

Thxr

270

Thr

Thr

Asn

Ser

350

Leu

Leu

Sar b

Thr

430

Asn

Pro

Gln

Val

Val

516G

Pro

Pro

Ser
255
Ala

Val

Val

His

335

Cya

Gly

Met

Val
415
Tyr

Gly

Val

Ser
495

Pro

Thr

Ser

240

Lla

Ser

Val

Asp

Gly

Tle

s Glu

460

His

Arg

Lys

Glu

Tyr

480

Leu

Trp

Val



Leu Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp
530 535 40
Lys Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His
545 550 555 560
Glu Ala Leu His Asn His Tyr Thr Glrn Lys Ser Leu Ser Leu Ser Pro
563 570 575
Gly Lys
<210> 251
<211l> 720
<212> DHNA
<213> Artificial Ssquence
<220>
<223> CDJSVL-CD3ZBVH
<400> 251
gatgttgtga tgactcagtce tccactctce ctgecececgtca cccitggaca gecocggecteo
atctectgca agtcaagtceca gagectcetita gatagtgaltyg gasagacalta titgaattgg
tttecagecaga ggccaggeca atctccaaac cgectaattt atctggtgte taaactggac
tectggggtee cagacagatt cagoggeagt gggtcaggeca ctgatttcac actgaaaatco
ageaggytagy aggctgagga tgttggggtt tattactget ggcaaggtac acattticeceg
ctcacgttcyg geggagggac caagcttgag atcaaaggag gecggatccgg aggcdgaggo
gaagigaagc ttgaggagic tggaggaggce ttggtgcaac ctggaggatc catgaaactc
tecttgtgaag ccteoctggatt cacttttagt gacgcecetgga tggactgggt ccgteagtcet
ccagagaagyg ggcttgagtyg ggttgetgaa attagaasaca aagctaaaaa tcatgcaaca
tactatgcty agtetgtgat agggaggttc accatcicaa gagatgatic caaaagtagt
gtctacctge aaatgaacag cttaagagcet gaagacactg geatttatta ctgtgggget
ctgggecttg actactgggyg ccaaggcace actctcacag fctecctceget gggaggcehge
<210> 252
<211> 240
<212» PRYT
<Z213> Artificial Sequence
<220
<Z223> CDTSVL-CD3Z2BVH
<400> 252
Asp Val Val Met Thr Gln Ser Pro Leu Ser Leu Pro Val Thr Leu Gly
1 5 10 15
Gin Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu Leu Asp Ser
20 25 30

&0

126

180

240

300

360

420

480

54¢

600

660



Asp Gly Lys

35

Asn
50

Prec Arg

Arg

Arg Val

Thr His Phe

Gly Gly

115
Gly Gly
130

Ser
145

Gly

Pro Gly Lys

Asn His Ala

Ser Arg Asp

195

Ala
210

Arg Glu

Tyr
225

Trp Gly

<L210>
<211l>
<212>
C<213>

253
696
DNA

<Z220>
<223>

<400> 253
gacatccaga

atcacttgtc
ggcaaggccc
aggttcagtyg
gaagattiig

gggaccaagy

Tyr
Tle

Leu

Se
70

Ser Gly

Ala
85

Pro Leu

100

Ser Gly Gl

Val Gln

15

Leu G1

165

Gly

Thr
180

Tyr

Asp Ala

Asp Thr Al

Gin Gly

Leu

Tyr

Thx

Ser

Tyr

Lys

Thr

v Tre
40
Leu Val

55

r Gly Ser

u Asp Val

Pha Gly

y Gly Gly

120

Gly
135

Gly

Asp Ala

G

u Trp Val
Glu

Ser
200

Asn

a Val
215

Tyr

Ll Val

230

tgacccagtc
gggcaagtca
ctagacgect
geagtgagtc
caaccltatta

Ltggaaataaa

Artificial Sequence

CD3Z2BVL~CD79VH~1

tecatoetee
ggaaattagt
gatétacgﬁc
tgggaccgad
ctgtctacaa

aggaggcgga

Phe Gln

Ser Leu

Asp
75

Val
90

Tyr

Gly
105

Gly Thr

Glu Val

Ser Leu Arg

Trp Met Asp

155
Ala Glu Ile
170
Ser Val
L85

Ile

Tyr Leu

Cys

Thr Val Ser

235

ttatctgcect
ggttacttaa
gcatccactt
tteaccctea
tattttagtt

tececggaggeg

-96 -

Pro
45

Arg Gly

Asp Ser

60

Gly
Thy I
Tyr Cys Trp
Leu

Lys

Val
125

Leu

Leu Ser
140

Cys

Trp Val Arg

Arg Asn Lys

Gly Phe

130

Arg

Gln Met

205

Asn

Ala
220

Leu Gly

Ser Giy

ctgtgggaga
gcetggetgea
tagattctgg
ccatecageayg

atcegeteac

gaggocagglt

Val Pro

Ile
g0

Lys

Gin
95

Gly

I'le Lys

Ser Gly

Ala

Gln

Ala
175

Ser

Leu Asp

Gly Cys

240

tagagtcacc
gcagaaacca
tgtceceatee
cctteoagect
gttecggagag

tcagetggtyg

&0

120

180

240

300

360



cagtctggayg
ggttacacct
gagtggatcg
gacagaglica
ctgagatctg
dgggaccacgg

<210>
<Z2il>»
<ZLZ>
<213>

254
232
PRT

<220>
<223>
<400> 254
Asp Ile Gln
1

Val

Asp Arg

Leu ser Trp

35

Ala
50

Tyr

Ser Glu Ser

65
Glu

Asp Phe

Thr Phe Gly

Gly Gly

115

Gly
130

Thr
145

Ser

Glu Trp Ile

Met Phe

Thr Ala Tyr

ctgaggtgaa
ttaccagcta
gaatgattga
ccatgaccac
acgacacgyc

tcaccgtctc

Met
Thr
20

Leu Gln

Ser Thr
Gly Thr

Thr
85

Ala

Gly

Gly T
1GO '

Gln Val
Val

Ser

Met

Gln Ser

Thr

Gin

Len

Glu

70

Tyr

hr

Gln

Ly

Asn

gaagcctggce
ctggatgaac
tccttecagac
agacacatcc
cgtgtattac

ctecactggga

Artificial Sequence

CD32BVL-CD7SVH-1

Cys Arg

Pro
40

Lys

Asp Ser

55

Phe Thr

Tyr Cys

Val

Val
120

Leu

8 Val
135

Ser

Trp Val

130

Met
165

Gly

Lys
180

Asp

Met Slu

Ile

Arg

Leu Arg

Asp Fro
Thr

Ser

gcecetcagtga
tgggtygcgac
agtgaaacte
acgagcacag
tgtgecgagag

ggctgce

Ser Leu

Ala
25

Gly Ala

Gly Val

Thr Ile

75

Gln
50

Leu Tyr

Giu Ile

105

Lys

Gln Ser Gly

Cys Lys Ala

Arg Gln

Ser Asp Ser

170
Thr

Met Thr

185

Leu Ser

aggtetcecty
aggecccotgg
actacaatca
cctacatgga

ctatgggeta

Ser Ser

Giu Ser

30
Pro Arg
45

Arg

Ser Arg Phe

&0

Ser Ser 1

Phe Ser Tyr

Gly Gly

110
Ala Glu
125

Val

Ser
140

Gly Tvr

Pro Gly Gln

Glu Thr His

Thr Ser

190

Asp

Asp Asp Thr

Caaggettct
acaagggott

aatgttcaag

ctgggggcaa

Val
15

Gly

Tyr

Leu Ile

Ser GLy

Gln Pro

g0

Pro Leu

95
Ser Gly
Lys

Phe

Leu
160

Gly

Tvr Asn

175

Thr Ser

Ala Val

600

660

696



155

Tyr
210

Thr
225

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

255
656
DhA

<z220>
<223

<400> 255
gacatccaga tgacccagtce

atcacttgtc gggcaagtca

ggcaaggcce ctagacgeet

aggttcagtg gcagtgagtc

gaagatttig caacctatta

gggaccaagy tggaaataaa

cagtctggag chtgaggtgaa

ggttacacct ttaccagcta

gagtggatcg gaatgattga

gacadagtca ccaltgaccac

ctgagaltctg acgacacggce

gggaccacgyg tcaccgtetce
<210>
<2il>
<212>
<213>

256
232
PRT

<220>
<223>
<400>

256

Asp Tle Gln Met Thr
1 5

Asp Arg Val Thr Ile
20

Leuw Ser Trp Leu Gln
33

CD32BVL-CD79VH-

CD3ZBVL-CD75VH-

200

Tyr Cys Ala Arg Ala Met Gly Tyr Trp Gly Gln

215

Val Ser Ser Leu Gly Gly Cvys
230

Artificial Sequencs

2

tcecatcetec
ggaaattagt
gatctacgee
tgggaccgag
ctgtcltacaa
aggaggcgga
gaagcctgge
ctggabtgaac
tcettecagac
agacacatcc
cgtgtattac

ctcactggga

Artificial Sequence

2

Gln Ser Pro Ser

Thr Cys Arg Ala

Gln Lys Pro Gly

40

205

220

ttatctgcect ctgtgggaga

ggttacttaa gctggctgea
gecatccactt tagettctgg
ttcaccctca ccatcagcag

tattttagtt atccgetceac

tecggaggcey gaggecaggt
gcctecagtga aggtctectyg
tgggtgcecgac aggececcctgg
agtgaaactc actacaatca
acgagcacag cctacatgga
tgtgcgagag ctatgggeta

ggctge

Ser Leu

10

Ser Gln

Lys Ala

45

- 98 -

Gly Thr Thr Val

tagagtcacc
gcagaaacca
tgtcecatee
ccttcagect
gtteggaggy
tcagetggtyg
caaggcettet
acaagggctt
aaagttcaag
gctgaggage

ctgggggcaa

Ser Ala Ser Val Gly

15

Glu Ile Ser Gly Tyr
25 30

Pro Arg Arg Leu Ile

€0

120

180

240

300

360

420

480

540

600

660

696



Glu Asp

Thr Phe

Gly Gly

Pro Gly

1306

Thr
145

Ser

Glu Trp

Gln

Ala 7T

Tyr Tyr

210
Thr Val
225

<210
<211>
<212>
<213>

257
720
DNA

220>
<223

<400> 257
gatgttagtga

atcteetgca
Liftcagcaga
tetggggtoc
agcagggtgy
ctcacgticg
gaagtgaadce

tecttgtgaag

Ala

FPhe

Gly

Gly

115

Ala

Tyr

Iie

Cys

Ser

Ser Thr Le

Thr GI

70

Gly

Ala Thr

85

Gly
100
Val

Giln Gl

Val

Met As

15

Trp

Mat
165

Gly Tl

Lys Asp
180

Glu

Ala Arg Al

Gl

23

Ser Leu

tgactcagte
agtcaagtca
ggccaggaca
cagacagatt
aggctgagyga
goggagggac
ttgaggagtc

cctoetggatt

Tyvr Tyr

Gly Thr

Lys

Arg

Leu

u Asp Ser Val

55

Gly Preo

u Phe Thr Thr Tle

75

Leu

Gln
S0

Cys Leu Tyr

Val Glu

103

Lys Iie Lys

Val
120

n Leu Gln Ser Gly

Val
135

Cyvs Lys Ala

n Trp Val Arg Gln Ala
0 155

e Asp Pro Ser Asp

170

Val Thr Met Thr Thr

185
Ser

Ser Leu

200

Arg

a Met
215

Gly Tyr Trp Gly

¥y Gly Cvys

0

Artificial Sequence

hHBCRCVL. R45N-hB8BLVH-LGGC

tcecactctce ctgcecgtcea

gagectcetta gatagtgatg
atctccazac cgectaatt

cagcggcagt gggtcaggcea

tgttggggtt
caagecttgag
tggaggaggce

cacttttagt

tattactget
atcazaaggag
ttggtgcaac

gacgcoctygga

-99.

Ser Phe

60

Arg

Ser L

Phe Tyxr

Gly Gly Gly

[
o
(o)

Ala Glu

125

Val

Ser
140

Gly Tyr

Pro Gln

+3
o
o]

Glu

Thr Ser

199

Asp

Asp Asp Thr

205

Gln
220

Gly Thr

ccettggaca
gaaagacata
atctggtgtc
ctgatttcac
ggcaaggtac
goggatcecgg
ctggagygatce

tggactgggt

His T

Ser Gly

Gin Pro

80

Pro Leu

85h

Ser
Lys
Thr

Phe

Leu
160

Gly

r Asn

Ser

Val

Thr Val

gocoggectco
tttgaattgyg
taaactggac
actgaaaatc
acattttccg
aggcggaggo
catgaaactc

ccgteagtcet

60

120

180

2490

300

420

480



ccagagaagy
tactatgcetyg
gtctacctge
ctgggecttg
<210>
<211l>

<212>
<213>

258
240
PRT

<220>

<223>

<400> 258

Asp Val Val

1

Gln Pro

Asp Gly

Asn
50

Fro

Asp
65

Ser Arg

Thr His

Gly Gly G1

Gly Gly

130

Ser
145

Gly

His

Asn

Ser

Arg

Ala
210

Arg

Ala

Lys

Arg

Phe

Val

Phe

Phe

Lys

Ala

Asp

195

Gilu

ggecttgagtyg
agtctgtgat
aaatgaacag

actactgggg

Met

Ser Ile

20

Thr Tyr

Leu Ile

Ser Gly

85

Frc Leu

100

Ser Gly

YVal

Gln

Thr Phe

Thr Gln

Ser

Leu

Tyr I

Se

70

Ala Giu

Thr

Gly

Pro

Ser

ggttgctgaa
agggaggtte
cttaagagcet

CcCcaaggoace

Artificial Sequence

Ser Pro

Cys Lys

Asn Trp

- Val

r Gly Ser

Asp Val

Phe Gly

Gly Gly

120

Gly
135

Gly

Asp Ala

150

Leu
165

Gly

Thr
180

Tyr

Asp

Asp Thr

Glu

Ala Va

Trp Val

Ala Glu

Ser
200

Asn

Tyr
215

attagaaaca
accatctcaa
gaagacactg

actctcacag

hHBCRCVIL. R45N-hBB3VH-LGGC

Ser Leu

10

Leu

Ser Gln

Phe Gln Glin

Ser Lys Leun

Gly Thr

Val
S0

Gly Tyr

Gly Thr

iG3

Gly

Giu Gin

Ser Leu Arg

Trp Met Asp

Ala Glu

170
Sar Val
185
Leu

Leu Tyr

Tyr Cvya Gly

- 100 -

aagctaaaaa
gagatgatte
gcatttatta

tectecteget

Pro Val Thr

Leu
30

Ser Leu

Arg Gly
Asp Gly
Phe Leu

Trp

Glu
110

Leu

Val
125

Leu Glu

Leu 3er

140

Cys

Trp Val Arg

Asn

Arg

FPhe
190

Gly Arg

Gln Met Asn

205

Ala
220

Leu

tcatgcaaca
caaaagtagt
ctgtgggget

gggaggetyge

Leu
i5

Gly
Ser
Gin

Ser

Val Pro

Gly

Lys

Ser

Gly

Ala

Ala

Gln Ala

160

Ile

Leu

Ser

Lau Asp



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

225

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

259
696
DNZA

<220>
<223>

<400> 259
gacatccaga

atcacttgtc
ggcaaggeco
aggttcagtyg
gaagattttg
gggaccaagg
cagtctggag
ggttacacct
gagtggatcg
gacagagtca
ctgagatctyg
gggaccacgg

<210>
<Z211>
<21lz>
<213>

260
232
PRT

<220>
<223>

<400> 260

Azsp Ile Gln
1
Val

Asp Arg

Leu Ser Trp

35

Ala
50

Tyr Ala

Ser Glu Ser

tgacccagte
gggcaagtca
ctagacgeet
gecagtgagtc
caacctatta
tggaaataaa
ctgaggigaa
ttaccageta
gaatgattga
ccatgaccac
acgacacggce

tcacegtete

Met Thr

Thr Ile

20

Leu Gln

Thr

Ser

Gly Thr

Glin

Thr

Gin

T £]
Leu

Glu

Artificial Seguence

HEBSVL-hHBCRCVH M48I-LGGC

tccatecectee
ggaaattagt
gatctacgee
tgggaccgag
ctgtctacaa
aggaggcgga
gaagectgge
ctggatgaac
tcecttcagac
agaéacatcc
cgtgtattac

ctecactgygga

Artificial Seguence

HE8BSVL-HBCRCVH M48I-LGGC

Ser Pro

Cys Arg

Pro
40

Lys

Asp BSer

55

Phe Thr

235

ttatctgect
ggttacttaa
gcatccactt
ttcaccctesa
tattttagtt
tecggaggey
gecotecagtga
tgggtgecgac
agtgaaactic
acgagcacag
tgtgcgagag

ggctgce

Ser
10

Ser Leu

Ala
Z5

Ser Gln

Gly Lys Ala

Gily

Leu ile

- 101 -

ctgtagggaga
getggoetgea
tagattctgg
ccatcageag
atccgetcac
gaggccagqt
aggtctecty
aggeccoigy
actacaatca
cctacatgga

ctatgggcta

Ser Ala Ser

Glu Ser

Pro Arg

45

Arg

Ser Phe

&0

Arg

Ser Ser Leu

240

Lagagtcacc
gcagaaacca
tgtccecatee
ccttéagcct
gtteggaggg
tcagetggty
caaggcttet
acaagggett
aatgttcaag
gctgaggage

ctgggggcaa

Val
15

Gly
Gly Tyr
Leu Ile
Ser

Gly

Gln Pro

420

480

540

600



65 70 5

Glu 4Asp Phe Ala Thr Tyr Tyr Cys Leu Gln Tyr Phe Ser
85 20

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile iys Gly Gly
10¢ 105

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

Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly
130 135 140

Thr Ser Tyr Trp Met Asn Trp Val Arg Gln Ala Pro Gly
145 150 155

Glu Trp Ile Gly Met Ile Asp Pro Ser Asp Ser Glu Thr
165 170

Gln Met Phe Lys Asp Arg Val Thr Met Thr Thr Asp Thr
180 185

1

Thr Ala Tyr Met Glu Leu Arg Ser Leu Arg Sar Asp Asp
9

200 205

o

[y

Tyr Tyr Cys Ala Arg Ala Met Gly Tyr Trp Gly Gln Gly
210 215 220

Thr Val Ser Ser Leu Gly Gly Cys
225 230

<21G> 261

<z1ll> 36

<212> DNA

<213> Artificial Sequence

<220>
<223> Lgh3ZlF Primer

<400> 261
cgagetaget ctagaltgaga tcacagttcect ctetac

<210> 262
<211l> 45
<Z212> DNA

<213>»> Artificial Seqguence

<2Z0>
<223> Lgh3B6R Primer

<400> 262
tttgaattet agcagcctcoce cagtgaggag acggtgaceyg tggtc

<210> 263
<Z211i> 39
<212> DNA

<213> Artificial Sequence

<220>

- 3102 -

Tyr

Gly

110

Val

Tyr

Gln

Ser
180

Thr

Thr

Lys

Gly

Tyr
175

Thr

80

Leu

Gly

Lys

Phe

Leu

16g

Asn

Ser

Val

Val



<Z23> Lgh784F Primer

<400> 263
ggeggatecyg gaggoeggagy ccaggitcag ctggtgcag

<216> 264

<211» 38

<212> DNA

<213>» Artifilcial 3Seguence

<220>
<Z23>» Lgh785R Primer

<400> 264
ccteocggate cgeooctoctit gatctcaage tiggtoce

<210> 265
<Z2il> 42
<Z212> DNA

<213> Artificial Seguence

<220>
<223> Lgh786R Primer

<400> 265
tttgaattict agcagcctoe caggctggag acggtcacca gg

<210> 266
<211> 44
<Z1Z> DNA

<213>» Artificial Sequence

<220>
<ZZ23> Lgh787F Primer

<400> 266
ggagygcggat ccggaggegy aggcgaadiy cagelttgtgg agtc

<210> 267
<211> 8
<212» PRT

<213» Artificial Sequence

<220>
<Z23> Linker

<400> 267

Leu Gly Gly Cys Gly Gly Gly Ser

1 5
<210> 268

<211>» 4

<212> PRT

<213> Artificial Sequence

<220>
<Z23> Linker

<400> 268

- 103 -

39

38

42

44



Leu Glu Iile Lys

i

<210>
<211l>
<21i2>
<213>»

<220>
<223

<400

269
4
PRT

Artificial Sequence

Thr Val Ser Ser

1

<210>
<211>
<z2l2>
<213>

<220>
<Z2Z3>

<400>

Asp Ile
1

Asp Arg

Leu Ser

Tyr Ala

S0

Ser Glu
65

Giu Asp

Thr Phe

Gly Gly

Pro Gly
130

Thr Ser
145

Glu Trp

270
343
PRT

Artificial Sequence

HEB5VL-hBCRCVH M481I,

270

Gln

Val

Trp

Ala

Ser

Phe

Gly

Gly

113

Ala

Tyr

Meat

Ser

Gly

Ala

Gly

10

Gln

Ser

Trp

Gly

Thr

Ile

Thr

Thr

Val

Val I

Metl

"

ES

Gln

Thr

Gin

Leu

Glu

70

ivyr

Thr

Gln

Asn
15¢

Tle

Ser

Cys

Lys

Asp

Phe

Tyr

Lys

Leu

Val

135

Trp

Asp

ME2K L.GGCG3S_ hKappa

Pro

Arg

Fro ¢

40

Ser

Thr

Cys

Val

Val

120

Ser

Val

Pro

Ser

Ala

25

Gly

Leu

Leu

Glu

105

Gln

Ser

Ser

10

Ser

Lys

Val

Thr

Gln

90

ile

Ser

Lys

Gln

Asp
1740

- 104 -

Leu

Gln

Ala

Pro

Ile
i)

Gly

Ala

Ser

Glu

Ser
60

Ser

Phe

Ala

Ser
140

Glu

Ala

Ile

Ser

Ser

Gly

Thr

Ser

Arg

Phe

Leu

Tyr

Gly

110

Val

Tyr

Gln

His

Val
15

Gly
Leu
Ser
Gln
Pro
95

Ser

Lys

Thr

Tyr
175

Gly

Glvy

Pro
80

Leu

]
—
<

Lys

Phe

Leu

160

Asn



Lvs Phe

Thr Ala Tvyr

195
Tyr Tyr
210

Thr
225

Val Ser

Ala Pro Ser

Gly Thr

Ala Val

275

Lys

Gln Glu Ser

250
Thr

Ser Ser

305
Rla

Tyr Cvys

Ser Phe Asn

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

271
1032
DNA
Arti

<220>
<223>

<400> 271
gacatccaga

atcacttgtc
ggcaaggeooc
aggttcagty
gaagattitg
gggaccaadgyg
cagtctggag
ggttacacct

gagtggatcg

Lys
180

Met Glu

Ala

Arg

Ser Leu

Arg

Leu

Ala

Gly

Ser
200

Arg
Met
215

Gly Cvs

230

W¥al Phe

245

Ser Val

260

Gin
Val Thr

Leu Thr

Tle

Val

Lys

Glu

Leu

Phe Pro

Cys Leu

Val Asp

280

Gln
295

Asp

Ser Lys

310

Glu Vail

325

Arg
340

ficial

HE8B5VL-hRCRCVH

tgacccagte
gggcaagtca
ctagacgceco

geadgtgagte
caacctatta
Lggaaataaa
ctgaggtgasa
ttaccagcta

gaatgattga

Thr

Hig Gln

; Giu Cys

Sequence

Gly

Met
185

Thr

Leu Arg S

Trp Gly

Gly Gly

235

Ser
2540

Aszp

Leuy Asn Asn

265

Asn Ala Leu

Ser Lys Asp

Ala Asp Tyr

315
Giy

Leu Ser

3306

Sexr
150

Asp

Asp Asp Thr

205

Gln
220

Gly

Ser Arg Thr

Glu Gln Leu

Phe Tyr Pro

270

Gln Sex

285

Gly

Ser Thr

300

Tyr

Glu Lys His

Ser Pro Val

M48T, M62K LGGCG3S hKappa

tccatecetee
ggaaattagt
gatctacgec
tgggaccgag
ctgtctacaa

aggaggcgga

gaagcctggce

ctggatgaac

tcecttcagac

ttatctgect
gattacttaa
gcatccactt
ttcaccctca
tattttagtt
tececggaggey
gcctcagtiga
tgggtgegac

aghtgaaactc

- 105 -

ctgtgygaga
gctggoctgca
tagattctgyg
ccatcagcecag
atccgetcac
gaggccaggt
aggtctcectyg
aggccectgy

actacaatca

Thr Ser

Val

Thr Val

Val Ala

240

Lys Ser

255

Arg Glu

Asn Ser

Ser

Yal
320

Lys

Thr
335

Lys

tagagtcacc
geagaaacca
tgtcoecatce
ccttecagect
gticggaggy
tcagctggty
caaggcttcet
acaagggctt

aaagttcaag

60

120

180

240

360

420

480

540



gacagagtca ccalgaccac agacacatcc acgagcacayg cctacatgga

ctgagatctyg acgacacgge cgtgtattac tgtgegagag ctatgggota

gggaccacygyg tcaccgtete ctecactggga gactygcgacy gagggagocy

gcecaccatcgy tettcatett cccgeoccatet gatgageoagt tgaaatctgg

gttgtgtgee tgcectgaataa cttetatccece agagaggeca aagtacagtg

aacgccctee aatcgggtaa ctceccaggag agtgtcacag agcaggacag

acctacagee tcagcecagcac cctgacgelty agcaasagcag actacgagaa

tacgcctgeg aagtcaccca tcagggcctg agetegcccyg Lecacaaagag

ggagagtgtt ag

<210> 272

<Z211> 574

<212>  PRT

<Z13> Artificlal Seguence

220>

<Z223> HBCRCVL R45N-h8B5HVH LGGCGGGS-hGL

<400> 272

Asp Val Val Met Thr Gln Sexr Pro Leu Ser Leu Pro Val Thr

1 5 10

Gln Pro Ala Ser Ile Ser Cys Lys Ser Ser Gln Ser Leu leu
20 25 30

Asp Gly Lys Thr Tyr Leu Asn Trp Phe Gln Gln Arg Pro Gly

35 40 45
Pro Asn Arg Leu Ile Tyr Leu Val Ser Lys Leu Asp Ser Gly
53 55 60

Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu 1

65 70 : 75

Ser Arg Val Giu Ala Glu Asp Val Gly Val Tyr Tyr Cys Trp

85 S0

Thr His Phe Pro Leu Thr Phe Gly Gly Gly Thr Lys Leu Glu
100 105 110

Gly Cly Gly Ser Gly Gly Gly Gly Glu Val Gln Leu Val Glu

115 120 125
Gly Gly Leu Val Gln Pro Gly Gly Ser Leu Arg Leu Ser Cys
130 135 140

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

145 150 155

Pro Gly Lys Gly Leu Clu Trp Val Ala Glu Ile Arg Asn Lys

165 170

- 106 -

gctgaggage
ctgggggcaa
aactgtggcet
aactgcctet
gaaggtggat
caagdgacaga
gcacaaagtc

cttcaacagyg

Leu
15
Asp

Gln

Val

Ser

Ala

Gln

Ala
175

Gly

Ser

Ser

Pro

Lys

Gly

Ala

Ala

160

Lys

600

660

720

780

B840

9090

960

1020

1032



Asn

Ser

Pro

Val

Ala

Gly

305

Gly

Lys

Cys

Glu

385

Lys

Lys

Leu

Lys

Lys

465

Ser

His

Arg

Ala

210

Trp

Gly

Ser S

Lys
Leu
290

Leu

Val

Pro

Phe

370

Val

Phe

Pro

Thx

Val
450

Ala

Asp

185

Gly

Gly

Asp

275

Thr

Tyr

Gln

Asp

Pro

355

Pro

Thr

Asn

Arg

Val

435

Ser

Lyvs

Asp

Thr

180

Asp

Asp

Gln

Ser

Lys

260

Tyx

Ser

Ser

Thr

Lys

340G

Cys

Cys

Try

Glu

420

Leu

Asn

Gly

Glu

Tyr

Ala

Thr

Gly

Ala

245

Ser

Phe

Gly

Leu

Tyr

325

Arg

Pro

Val

Tyr

405

Gilu

His

Lys

Gln

Leu
485

Ala

Thr

230

Ser

Thx

Pro

Val

Ser

310

Ile

Val

Ala

Pro

Val

330

Val

Gln

Gln

Ala

Ala

5 Asn

Val

215

Leu

Thr

Ser

Glua

His

295

Ser

Cys

Glu

Lys

375

Val

Asp

Tyr

Asp

Leu

455

Arg

Ser 1

200

Tyr

Val

Lys

Gly

Pro

280

Thir

Val

Asn

Pro

Glu

360

Asp

Asp

Gly

Trp
249
Pro

Glu

Asn

Tyr

Thrx

Gly

Gly

265

Val

Val

Val

Lys

345

Leu

Thr

Val

Val

Sar

425

Leu

Ela

Pro

Gin

Val

Tyr

Cys

Val

Pro

250

Thx

Thr

Pro

Thr

Asn

330

Ser

Leu

Len

Ser

Glu

410

Thr

Asn

Pro

Gln

Val
490

- 107 -

Leau

Gly

Ser

235

Ser

Ala

Val

Ala

Val

315

His

Cys

Gly

Met

His

395

Val

Gly

Ile

Val

475

Ser

Gly

Gln

Ala

220

Ser

Val

Ser

Val

300

Pro

Lys

Asp

Gly

Ile

380

Giu

His

Arg

Lys

Glu

460

Tyr

Arg

Met

205

Leu

Leu

Phe

Leu

Trp

285

Leu

Ser

Pro

Lys

Pro

365

Ser

Asp

Asn

Val

Glu

445

Lys

Thr

Thr

Fhe

190

Asn

Gly

Gly

Pro

Gly

270

Asn

Gln

Ser

Ser

Thr

350

Ser

Ala

Val

430

Tyr

Thr

Leu

Cys

Thr

Ser

Lau

Leu

255

Cys

Ser

Ser

Ser

Asn

335

His

Val

Thr

Glu

Lys

415

Ser

Lys

Ile

Pro

Leu
495

Ile

Leu

Asp

Cys

240

Als

Leu

Gly

Leu
320
Thr

Thr

Phe

Val

400

Thr

Val

Cvys

Ser

Pro

480

Val



Gly E

Glu
515

Pro

Ser Phe

530

Gly

Gln
545

Gly

Asn His Tyr

<210>
<Z211l>
<212>
<Z13>

273
1722
DNA

<220>
223>

<400> 273
gatgttgtga

atctcctgea
tttecagcaga
tectggggtee
agcagggtyy
ctcacgticy
gaagtgcage
tettotgeoeg
ccaggcaagg
Lactatgetg
ctgtacctge
ctgggoottg
ggcgdgaggga
agcacctetyg
gtgacggtgt
ctacagtcct
ggcacccaga

agagttgage

Tvr Pro

500

Asn Asn

Phe

Leu

Asn Val

Ser

Tyr Lys

Tyr

Fhe

Asp Ile

Thr

320

Ser
535

Lys

Ser Cys

550

Gln
565

Thr

tgactcagtc
agtcaagtca
ggccaggeca
cagacagatt
aggctgagga
gcggagggac
ttgtggagtce
cctetggatt
ggottgagty
agtotgtgat
aaatgaacadg
actactgggg
gcgectecac
ggggcacage
cgltggaacic
caggactcta
cctacatcehg

ccaaatctty

Lys

Ser Leu

Artificial Sequence

Leccactetec
gagcctctta
atctccaaac
cagcggcagt
tgttgggatt
caagecttgag
tggaggagge
cacttttagt
ggttgctgaa
agggaggttc
cttaagaget
ccaaggcaco
caagggccca
ggccctggge
aggcgcoctyg
cteooctecage
caacgtgaat

tgacaaaact

g Val Glu

Pro Pro

Leu Thr Val

Val Met

555

Ser

Leu Ser

570

Ser

HBCRCVL R45N-h8BOVH LGGCGGGS-hGL

clgecegtea
gatagtgatg
cgectaattt
gggtcaggca
tattactgct
atcaaagygayg
ttggtgcaac
gacgcctgga
attagaaaca
accatctcaa
gaagacactyg
ctggtgacey
tecggtettce
tgcctggtca
accagceggoyg
agegtggtga
cacaagccca

cacacatgcce

- 108 -

Ser
510

Trp f

Val Lsu

525

Asp
540

Lys

His Glu Ala

Pro Lys

ccetiggaca
gaaagacata
atctggtgtc
ctgatttcac
ggcaaggtac
geggatecgy
ctggaggate
tggactgggt
aagctaaaaa
gagatgacdc
ccgtgtattia
tctecagect
cecectggeace
aggactactt
tgcacacctt
cegtgeoota
gcaacaccaa

caccgtgecc

Asp Ser

Ser Arg

Asn G}

Bsp

Trpe

His
560

Leu

gceggectee
tttgaattygg
taaactggac
actgaaaatc
acattttcoeg
aggcggagge
cctgagactc
ccgtecaggoec
tcatgcaaca
caaaaacagt
ctglgggyget
gggaggetge
ctcetecaag
coccgaaccy
ccecggctgte
cagecagettyg
gytggacaayg

agcacctgaa

420

480

540

600

660

720

780

840

9006

860

1020

1080



ctectygydyg gaccgtcagt cbtectette coccecaaaac ceaaggacac

tceceggaccee ctgaggtcac atgcegtggtg gtggacgtga gcoccacgaaga

aagttcaact gglacgtgga cggogtggag gtbgcecataalbg ccaagacaaa

gagcagtaca acagcacgta ccgtgtggtc agocghtcocctca ccecgtoctgea

ctgaatggca aggagtacaa gtgcaaggte tcecaacaaag ccctoccage

aaaaccatct ccaaagccaa adggcagece cgagaaccac aggtgtacac

tccogggatyg agetgaccaa gaaccaggtc agocctgacct gectgghcaa

cccagcegaca tcecgecgigga gtgggagage aatgggcage cggagaacaa

acgcctceceg tgctggactc cgacggcetece tteticctet acageaaget

aagagcagglt ggcagcaggg gaacgtcitc tcatgectccecg tgatgecatga

aaccactaca cgcagaagag ccictccecctyg teteecgagta aa

<Z2i0> 274

<211> 335

<212> PRT

<213> Artificial Sequence

<Z20>

<223> HEBSVL-HBCRCVH M4E8I, M62K (-4)LEIK hRappa

<400> 274

Asp Ile Gln Met Thr Gln Ser Fro Ser Ser Leu Ser Ala Ser

1 5 10

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Gln Glu Ile Ser
20 23 30

Leu Ser Trp Leu Gln Gln Lys Pro Gly Lys B8la Pro Arg Arg

35 440 45
Tyr Ala Ala Ser Thr Leu Asp Ser Gly Val Pro Ser Arg Phe
50 55 60

Ser Glu Ser Gly Thr Glu Phe Thr Leu Thr Tle Ser Ser Leu

&b 70 75

Glu Asp Phe Ala Thr Tyr Tyr Cys Leu Gln Tyr Phe Ser Tyr

853 50

Thr Phe Gly Gly Gly Thr Lys Val Glu Ile Lys Gly Gly Gly
100 105 110

Gly Gly Gly Gln Val Gln Leu Val Gln Ser Gly Ala Giu Val

115 120 125
Pro Gly Ala Ser Val Lys Val Ser Cys Lys Ala Ser Gly Tyr
130 135 140

- 109 -

ccteatgate

cctgagatc
geegegggag
ccaggactgg
coccatecgag
cectgeeecca
aggcttcectat
ctacaagacc
cacecgltggac

ggctcectgcecac

Val
15

Gly
Gly Tyr
Leu fle
sSer

Gln

Pro
95

Ser Gly

Lys Lys

Thr

1140

1200

1260

1320

1380

1443

1500

1560

1620

1686

1722



Gln

Thr

Tyr

Leu

225

Leu

Asn

Ser

Ala

305

Gly

Ser

Trp

Lys

Ala

Tyx

21¢

Ser

Asn

Ala

Lys

250

Asp

Leu

<210>
<Z11>
<212>
<213>

<220>
<223>

<400>

Tyr

Ile

Phe

Tyr
195

Asp

Asn

Leu

275

Asp

Tyr

Ser

275
1005
DNA

Trp

s Ala

Lys

Glu

Phe
260

Ser

Ser

Met

Met

165

Asp

Glu

Arg

Arg

Gln
245

Thr

Lys

Pro
325

Arg

Len

Ala

Thr
230

Tyr

His
310

Val

Arg

Meat:

215

Val

Lys

Arg

Ser
295

Lys

Thr

Artificial Sequence

HEBSVL-HBBCRCVH

275

Val

Pro

. Thr

Ser

200

Ala

Ser

Glua

Ser

280

Leu

Val

Lys

Arg

Ser

Met

185

el

Tyr

Ala

Gly

Ala

265

Gln

Ser

Tyr

Ser

Gln

Asp

170

Thr

Arg

Trp

Pro

Thr

250

Lys

Glu

Ser

Ala

Phe
330

Ala

iB5

Ser

Thr

Ser

Gly

Ser

235

Ala

Val

Thr

Cys
315

Asn

Pro

Glu

Asp

Asp

Gin

220

Val

Ser

Gln

Leu
300

Glu

Arg

Gly

Thr

Thr

Asp

205

Gly

Phe

Val

Tre

285

Thr

Val

M48I, MG62K {-4)LEIK hKappa

Gln

Hisg

Ser

150

Thr

Thr

Ile

Vai

Lys

270

Glu

Lenu

Thr

Glu

Gly

Tyr

175

Thr

Ala

Thr

Phe

Cys

255

Val

Gln

Ser

His

Cvs
335

Leu

160

Asn

Ser

Val

Val

Fro

240

Asp

hsp

Lys

Gln
320

gacatccaga
atcacttgto
ggcaaggece
aggttcagtyg
gaagatrtttg
gggaccasagyg
cagtctggag

ggttacacct

tgacccagte
gggcaagtca
ctagacgect
gocagtgagtce
caacctatta
tggaaataaa
ctgaggtygaa

ttaccagcta

tececatectec
ggaaattagt
gatctacgcc
tgggaccgag
ctgtetacaa
aggaggcgga
gaagectggce

ctggatgaac

ttatctgect
ggttacttaa
gcatccactt
ttcaccctca
tattitagtt
tceggaggeg
gcctecagtga

tgggtgegac

-110-

ctgtgggaga
gctggotbygca
tagattctay
ccatcagecag
atccgcectcac
gaggcecaggt
aggtcetoectyg

aggcccocotgy

tagagtcacc
geagaaacca
tgtceccatee
ccttecagect
gtteggaggy
tcagetggtyg
caaggcetict

acaagggett

60

120

180

360

360

4290

480



gagtgygateg
gacagagtca
ctgagatctg
gdggaccacgyg
ccatctgaty
tatccoccagag
caggagagtg
acgctgagca
ggcctgaget
<210>
<21i>

<212>
<213>

276
566
PRT

<220
<223>

<400> 276

Pro Ala

Asp Gly Lys

35

Asn
50

Pro Arg

Asp Phe

65

Arg

Ser Arg Val

Thr His Phe

Gly Gly

Gly Glvy Leu

130

Ser
145

Gly

Fro Gly Lys

Phe T

gaatgatica
ccatgaccac
acgacacgge
tcectggagat
agcagttgaa
aggccaaagt
Lcacagagca
aagcagacta

cgecccgteac

Met Thr Gl

r Ile Se
Tyr
Leu Ile
Ser

Gly

Ala
85

&
=
o

Pro Leu

LG0

Ser Gly

Val Gln

Phe

Leu

Tyr

Thr

Ser

tecttecagac
agacacatcc
cgtgtattac
caagcgaact
atctggaact
acagtggaadg
ggacagcaag
cgagaaacac

aaagagctic

Artificial Seqguence

HEBCRCVL R4LN-h¥BLVH (-4)TVS3-hGl

n Ser [

r Cys Lys

Asn Trp

40

Leu Val

55

Gly Ser

Asp Val
Phe
Gly
120

GLly

Asp Ala

150

Gly Leu

Gl

u Trp Val

agtgaaactc
acgagcacaqg
tgtgcgagay
gtggctgcac
gecotetgttyg
gtggataacy
gacagcaccat
aaagtctacy

aacaggggag

i

Sar .
190

Leu

Ser Gln

Gln Gln

Lys Leu

Thr Asp

75

Val
90

Gly Tyr

Gly Thr

105

Gly

Glu

Ser Arg

Met Asp

155

. Glu Ile

- 111 -

Gin .

actacaatca
cctacatgga
ctatgggetsa’
catcggtett
tgtgcctget
cectecaate
acagccectcag
cctgegaagt

agtgt

Pro

Leu
30

Ser Leu

Pro
45

Arg

Asp Ser Gly

Phe Thr I
Cys Trp

Glu
110

Leu

Val
125

Glu

Leu Ser

140

Cys

Trp Val Arg

Arg Asn Lys

Val Thr

Gly

aaagttcaay
gotgaggage
ctgggggeaa
catettcecy
gaataacttc
gggtaactcce
cagcaccctyg

cacccatcag

HBCRCVL R45N-n8BSVH -hGl

Ser

Ser

Val

Ile
80

Lys

Gly

Ile Lys

Ser Gly

Ala

Gin Ala

L60

Ala Lysg

540

600

660

720

780

840

900

960

14005



Asn

Ser

Arg

Tyr
225

Val

Phe

Val

305

Val

Lys

Leu

Sar

Leu

Ala

Pro
465

His

Arg

Thr
Thr
Pro
250
T.‘_hr
Asn
Ser
Leu
Leu
370
Ser
Glu

Thr

Asn

Gln

Val

Ala
Asp
195

Glu

Ala
Vail
275

Ala

Val

Cys

Gly

355

Met

Eis

Val

Tyr

Gly

435

Val

Sar

Thr
180
Asp

Asp

Val

Ala

260

Ser

Val

Fro

Lys

Asp

340

Gly

Ile

Glu

His

Arg

=]

420

Lys

Glu

Tyr

Leu

165

Tvr

Ala

Thr

Phe
245
Leu

Trp

Leu

Pro

325

Lys

Pro

Ser

Asp

Asn

405

Val

Glu

Lys

Thr

Thr

Tyx

Lys

Ala

Thr

230

Gly

Asn

Gln

Ser

310

Ser

Thr

Ser

Arg

Pro

350

hAla

Val

Tyt

Thr

Leu

470

Cys

Ala

Asn

Yal

215

Leu

Leu

Cys

Ser

Ser

295

Ser

Val

Thr

375

Glu

Lys

Ser

Tle
455

Fro

Leu

Glu
Ser
200

Tvr

Val

Leu

Gly

Ser

Leu

Thr

Thr

Phe

360

Val

Thr

Val

s Cys

440

Ser

Pro

Ser
185

Leu

Tyr

Pro
Val
265

Ala

Glu

Lys

Leu

125

Lys

Lys

Ser

Lys

170

Val

Tyxr

Cys

r Val

Ser

250

Lvs

Leu

Leu

Thr

v Val

330

Fro

Phe

Val

Phe

Ala

Arg

Gly

-112 -

Ile

Leu

)
o
b

Ser

235

Ser

Asp

Thr

Tyr

Gin

315

Asp

Pro

Pro

Thr

Azn

395

Aryg

Val

Ser

Lys

Asp

475

Phe

Gln

Ala

220

Ser

Lys

Tyr

Ser

Ser

300

Thr

Lys

Glu

Leu

Asn

Gly
460

Glu I

Tyr

Arg

Met

205

Leu

Ala

Ser

Phe

Gily

285

Leu

Tyr

Arg

Pro

Lys

365

Val

Tyr

Glu

His

Lys

445

Gln

FPro

Phe
190
Asn

Gly

Ser

Pro

270

Val

Ser

Iie

Val

2la

350

Pro

Val

Gln

Gln

430

Ala

Pre

Thr

Ser

175

Thr

Ser

Leu

Thr

Ser

255

Glu

His

Ser

Cys

Glu

335

Pro

Lys

Val

Asp

Tyr

415

Asp

Leu

Arg

Lys

Asp

Leu

Pro

Thr

Asn

320

Pro

Glu

Asp

Asp

Gly

Asn

Trp

Pro

Glu

Asn

480

Ile



Rla Val Giu

Thr Pro Pro

515

Thr
530

Len Val

r Val Met

Leu

<210>
<Z21l>
<212>
<213>

277
1698
DA

<Z220>
<Z223>

<400> 277
gatgttgtga

atctectgca
Lttcagcaga
tctggggtac
agcagyggtgg
ctecacgticy
gaagtgcagce
tettaotgecg
ccaggoeaady
tactatgetyg
ctgtacetge
ctgggooctty
ggccecategg
ctgggetygce
gooctgacea
ctcagcageqg

gtgaatcaca

Tre
5¢0

Val Leu

Asp Lys

His Glu

Ser

Asp

Ser

Ala I

Ser
520

Arg
535

550

Pro Gly

565

tgactcagtc
agtcaagtca
ggccaggeca
cagacagatt
aggctgagga
gcggagggac
ttgiggagtce
cectetggatt
ggcttgagty
agtctgtgat
aaatgaacaqg
actactgggyg
tetteoccoot
tggteaagya
goeggogtgoa
tggtgaccgt

agcccageaa

Lys

Artificial Sequencs

tecactetee
gagcocctotta
atctecaaac
cageggcagt
tgttggggtt
caagettgag
tggaggagygco
cactittagt
ggttgctgaa
agggaggtte
cttaagagcet
ccaaggcacc
ggcacccicc
ctacttocoe
caccticecy
gececectoccage

caccaaggtg

Gly Gln
505
Asp Gly

Trp Gln

1 His Asn

Pro Glu

Ser Phe
Gln Gly

His T

HBCRCVL R45N-h8BLVH {-4)TV3S-hGl

ctgecegtea
gatagtgatyg
cgcctaattt
gggicaggea
tattactgct
atcaaadggay

tggtgcaac
gacgcctgga
attagaaaca
accatctcaa
gaagacactg
ctggtgaccy
Lccaagagea
gaaccggtga
goetgtectac
agcttgggea

gacaagagay

~ 113 -

Asn Asn Tyr

510

Leu
525

Tyr

Val Phe

Gln Lys

cecttyggaca
gaaagacata
atctggtgte
ctgatttcac
ggcaaggrac
geggateogy
ctggaggatc
tggactgggt
aagcltaaaaa
gagatgacgce
cecgtgtatia
tctecagege
cetotggggy
cggtgtegly
agtcctcagg
coccagacota

ttgagcccaa

495

Lys Thy

Ser Lys

Ser Cys

Leu
560

geecggectee
tttgaattgg
taaactggac
actgaaaatc
acattittcecg
aggcggagge
cctygagactc
ccgtcaggec
tcatgcaaca
caaaaacagt
ctgtgggget
ctoccaccaag
cacagocggcee
gaactcaggc
actctactee
catctgcaac

atottgtgac

60

120

180

240

300

360

420

480

340

600

660

T20

780

840

9¢o

%60

1020



aaaactcaca
ctcttecocceen
gtggtagtay
gtggaggtge
gtggtcagey
aaggtctcea
cagcoccgag
caggticagec
Jagagcaaltyg
ggctecttet
gtcttceteat
tecetgtete
<210>
<Zi1>

<212>
<213>

278
16
PRT

220>
<223%

<400> 278

catgcccacc
cagaacccaa
acgtgagcca
ataatgccaa
tecteacogt
acaaagccct
aaccacaggt
tgacctgect
ggcagcecgga
tcctectacag
gecteegtgat

cgyggtaaa

Linker

gtgcccagea
ggacaccctc
cgaagacect
gacaaagccy
cctgcaccag
CCCagCCoao
gtacaccetyg
ggtcaaaggc
gaacaactac
caagctcacce

gcecatgaggcet

Artificial Sequence

cctgaactce
atgatctocc
gaggtcaagt
cgggaggagc
gactggectga
atcgagaaaa
ceaccatece
ttctatccca
aagaccacgc
gtggacaaga

ctgcacaacc

Phe Asn Arg Gly Glu Cys Gly Gly Gly Ser

1 5
<210> 276

<211l» 13

<212> PRT

<213> Artificial
<Z220>

<223> Linker
<400> 27%

Seguence

1 5

<210> 280

<211> &

<21Z> PRT

<213> Artificial Sequence
220>

<223>» Linker

<400> 280

10

10

tggggggacc

ggaccectyga
tcaactggta
agtacaacag
atggcaagga
ccatcetecas
gggatgagoet
gocgacatcge
ctcecegtget
gcaggtggca

actacacgca

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

gtcagtecttc
ggtcacatygce
cgtggacgge
cacgtaccgt
gtacaagtgc
agccaaagyyg
gaccaagaac
cgtggagtyg
ggactecgac
gcaggggaac

Jaagagectoe

16840

1140

1200



Leu Glu Gly Glu Glu Gly

1 2
<218> 281

<211> 7

<Z1Z» PRT

<213> Artificisl Sequence

<220>
<z23» Linker

<400> 281

Leu Glu Gily Glu Glu Gly Cys

1 5
<210> 282

<211> 4

<212> PRT

<213>» Artificial Sequence

<220>
<223> Linker

<400> 282

Leu Glu Ile Lys

1

<210> 283
<211l> 5
<212> PRT

<213» Artificial Seguence

<220>
<223> Linker

<400> 283

Leu Gly Glu Glu Gly

1 5
<210> 284

<Z211> &

<212» PRT

<Z13> rtificial Segquence

<220
<223> Linker

<400> 284

Leu Gly Glu Glu Gly Cys

1 5
<2140> 285

<211l> 8

<212>» PRT

<213> Artificial Sequence

- 15 -



<220>
<223> Linker

<400> 285

Leu Gly Gly Cys Gly Gly Gly Ser
1 5

<210> 286

<211l> 5

<212» PRT

<213> Artificial Sequence

<220>
<223> Linker

<400> 286

Leu Gly Lys Lys Gly

1 5
<210> 287

<2L1> &

<Z12>» PRT

<213>» Artificial Seguence

<220>
<223>» Linker

<400> 287

Leu Gly Lys Lys Gly Cvys

1 5
<Z10>» 288

<211i> 6

<212> PRT

<213> Artificial Seguence

220>
<223» TILinker

<400> 288

Leu Lys Gly Lys Lys Gly

1 5
<210> 28%

<21i» 7

<212> PRT

<213> Artificial Segquence

<220>
<223>» Linker

<400> 289

Leuw Lys Gly Lys Lys Gly Cys

i 5

- 116 -



<210
<21l>
<212
<Z2L3>

<220
<Z223>

<400>

Leu Gln Val Tyr Tyr Arg Met

1

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

<220
<223>

<400

Leu Gln Val Tyr Tyr Arg Met Cys

;
<210
<Z211l>
<212
<213>»

<220>
<223>

<400>

250

7

PRT

Artificial Sequence

Linker

290

5
291
8
PRYT
Artificial Sequence

Linker

291

5
292
4

PRT
Artificial Sequence

Linker

292

Thr Val Ser Ser

1

<210
<211>
212>
<213>

<220>
<223>

<400>

Val Glu Pro Lys Ser Cys Gly Gly

<Z210>
<211
<212
<213>

<220>
<2Z3>

293

10

PRT

Artificial Seguence

Linker

293

5

294
14
PRT
Artificial Seguence

Linker

Gly Ber

i

-117 -



<£00> 294

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

1 5 iG
<210> 295

<Zil> 7

<212> PRT

<213> Artificial Sequence

<Z220>
<223> Linker

T <400> 295

Val Gln Val His Tyr Arg Met

1 5
<210> 296

<211> 8

<212> PRT

<213> Artificial Sequence

<220
<223> Linker

<400> 296

Val Gln Val His Tyr Arg Met Cys

1 5
<210> 297

<211> &

<212> PRT

<213> Artificial Sequence

<220>
<223>» Linker

<400> 297

Tyr Leu Tyr Leu Arg Ala Arg Val

1 5
<Z10> 298

<211> 9

<212> PRT

<213>» Artificial Sequence

<220>
<223» Linker

<400> 298

Tyr Leu Tyr Leu Arg Ala Arg Val Cys
1 5

<210> 299

<211l> 28
<212>» PRT

- 118 -

Val



<213>

<Z220>
<223>

<400

Glu Val Ala Ala Leu Glu Lys Glu Val

it

Ala Ala Leu Glu Lys Glu Val Ala Ala

<210>
<Z21l1l>
<ZiZ2>
<Z213>

<220>
<223

<400>

Artificial Sequence

E~coll Linker

29%
5

290
300
28

PRT
Artificial Sequence

K-coil Linker

300

10

25

Leu Giu Lys

Ala Ala Leu Gilu Lys Glu Val

15

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

1

5

16

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

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

<220>
<223>

<400>

20
301
5
PRT
Artificial Seguence

Linker

301

Gly Gly Gly Ash Ser

1

<210
<211>
<212>
<213>

<220>
<Z223>

<400

Glu Ile Val

-
i

Glu Lys Val

Ile His Trp

5

302
107
PRT
Artificial Seguence

YAZB6 light chain variable region

302

5

20

35

Leu Thr Gln Ser Pro

Thr Ile Thr Cys Arg

Tyr Gln Gln Lys Pro

25

Asp Phe
10

Thr Ser
25

Asp Gln

-119-

Gln Ser

Gln Ser

Ser Pro

Val
Ile

Lys
45

15

Thr Pro Lys
15

G5iy Thr Asn
30

Leu Leu Ile



Lys Tyr Als Ser

50

Ser Gly Ser Gly

65

Glu Asp Ala Ala

Thr FPhe Gly Gly

<210>
<211l>
<Zi2>
<213>

<2Z20>
<223>

<400>

Gln Val
1

Ser Val

Trp Ile

Gly Val

50

Lys Gly
65

Met Glu

Ala Arg

Gln Gly

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

<220>
<223

<400>

303
121
PRT

160

Glu

Thr

Thx

85

Gly

Ser
Asp Phe
70

Tyr Tyr

Thr Lys

Artificial Sequence

Ser

Cys

Val

Gly

Leu

Gln

Glu
105

Val

Thr

Gln

g0

Ile

Pro

YAZB6 hheavy chain variable region

303

Gln

LYS3

His

35

Ile

Asn

Thr
115

304
46
PRT

Leu

Val
20

Trp

Asp T

Val

Arg

Gly

100

Thr

Val

Ser

Thr
Ser
85

Asp

Val

Gln Ser

Cys Lys

Arg Gln

Ser Asp

55
Met Thx
70
Leu Axg

Saer Asp

Thr Val

Artificial Sequence

Ala

40

Thr

Thr

Ser

Tyr

Ser
120

Albumin Binding Domailn

304

Ala

Asp

Asp

Tyr

1G5

Ser

Glu
10
Gly

Gly

Thr

Asp

aé

Ser

Vail

Tyr

Gln

Asn T

Gly

Ser

Asn

Asn

Lys

Ala

Met

Arg

Ser

Thx

Lys

Phe

Leu
45

r Asn

Ser

Val

Asp

Phe

Leu

Trp

Pro

Thr

30

Glu

Lys

Thr

Tyr T

Tyr
110

Ser

Glu

Pro
95

Gly

Asn

Trp

Lys

Ala

Gly
Ala
80

Phe

Ala

Tvr

Met

Phe

Tyxr

80

Cys

Gly

Leu Ala Giu Ala Lys Val Leu Ala Asn Arg Glu Leu Asp Lys Tvr Gly

1

5

- 120 -

10

15



Val Ser Asp Tyr Tyr Lys Asn Len

20

Gly Val Lys Ala Leu Ile Asp Glu

<Z10>
<Z2il>
<Z212>
<21 3>

<220>
<223

<400>

Asp
1

Glu

Livs
Arg
65

Ser
Glu
Gly
Glu
Gly
145

Gly

Pro

Aszp

Ser
225

Ile

Arg

Asp

Leu

50

Phe

Leu

Gly

Val

130

Tyr

Gln

Asn

Ser

Thr
210

35

305
279
PRT

Artificial Sequence

n3GBVLI-G38G4-hdB6VHE-Kcoll-GGGNS

305

Val

Ala

Sex

35

Leu

Ser

Gln

Pro

Sex

115

Lys

Thr

Tyr

Thr
195

MetL

Met

Thr

20

Phe

Ile

Gly

Ala

Tyr

100

Gly

Lys

Phe

Leu

Asn

180

sSer

Val

Thr Gln Ser

5

Tle

Meat

Ser

Glilu

85

Thr

Gly

Pro

Thr

Glu

165

Lys

Thr

Tyr

BAsn

Asn

Thr

Gly

70

Asp

Phe

Gly

Asn

150

Trp

Lys

Ala

Tyr

Trp
230

Thr

55

Ser

Val

Gly

Gly

Ala

135

Tyr

ile

Phe

Tyr

Cys

215

Gly

40

Pro

Lys

Ty

40

Ser

Gily

Ala

Gln

Gin

120

Ser

Trp I

Gly

Lys

Met

200

Ala

Ile Asn Asn Ala Lys Thr Val Glu

25

30

Ile Leu Ala Ala Leu Pro

Asp
Ala
25

Gln

Thx

Val

Gly

105

Val

Val

Gly
185

Glu

Arg

Ser

10

Ser

Gln

Leu

Asp

Tyr

90

Thr

Gln

Lys

His

Ile

170

Arg

Leu

Asn

Thr T

- 121 -

Leu

Gln

Lys

Leu

Val

Trp

155

Asp

Val

Arg

45

Ala Val

Ser Val

Pro Gly
45

Sexr Gly

Thr Leu

Cys Gln

Leu Glu

Val Gin
125

Ser Cys
140

Val Arg

ro Ser

Thr Met

Ser Leu
205

Asp Ser
220

Val Thr

Ser
Asp
30

Gln

Val

Gln

Ile

110

Ser

Lys

Glin

Thr
150
Arg

Asp

Val

Leu

15

Phe

Pro

Pro

Ile

Gly

Ala

Ala

Thr

175

Val

Ser

Tyr

Ser 5

Gly

Asp

Ser

80

Asn

Gly

Ala

Ser

FPro

180

Val

Asp



Gly Gly

@]

¥s

Ala Leu Ly=

Lys Glu Gly

275

<210>
<211
<212
<213>

306
837
BNA

<220>
<2235

<400> 306
gacatcgtga

atcaactgca
caacagaaac
ggggtcocag
agectgcagy
acgtteggac
gtﬁcagctgg
Lgcaaggcett
ggacaagggc
aaaaagtica
gagctgagga
tecgattatt
ggaggatgtyg
aaggtcgecyg
<210>
<Z21l>

<21z2>
<213>

307
318
PRT

<220>

<223>

<400> 307

Gly Gly
245

Glu Lys
260

Gly Gly

tgacccaatc
aggecageea
caggacageo
acaggtttag
ctgaggatgt
aggggaccaa
tgcagtctgyg
ctggtlacac
ttgagtggat
agggeagagt
gootgagate
actctggtat
geggtggaaa

cacttaagga

Val

Gly Lys Val Ala

Ala Ala

Asn Ser

Artificial Seguence

tccagactet
aagtgttgat
acccaaactce
tggcagtggyg
ggcagtttat
gcttgagatc
agctgaggtyg
ctttaccaac
tggagtgatt
caccatgacc
tgacgacacyg
ggactactgyg
agtggcegcea

aaaggtcgea

Artificial Sequence

250

Leu
265

h3G8VL1-G38G4-h2B6VHA-Kcoil-GGGNS

ttggctgtgt
titgatggtyg
ctcatctata
tctgggacag
tactgtcagc
aaagqgaggcg
aagéagcctg
tactggatac
gatccttetyg
gtagtcgtat
gecogtgtatt
gggcaaggga
ctuaaggaga

geccltgaaaq

heBeVLL-G35G4-h3GE8VHD-ECcoil~-GGGNS-ARBD

270

ctctagggga

atagttttat
ctacatccaa
acttcaccct
gaagtaatga
gateceggogy
gggcctcagt
actgggtgeg
atacttatcc
ccacgagcac
actgtgcgag
ccacggtcac
aaghttgetage

agggcdgedgg

Ala Leu Lys Glu Lys Val Ala

255

Lys Giu Lys Val Ala Ala Leu

gagggecace
gaactggtac
tctagaatct
caccatcage
agatccgtac
cggaggcecay
gaaggltcicc
acaggeocct
aaattacaat
agcctacatg
aaacggtgat
cgtetecetee
tttgaaagag

gaattct

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

1

2

1G

-122-

i5

60

120

180

240

300

360

420

480

540

600

660

720

780

837



Glu

Tle

Lysa

Ser

65

Gliu

Thr

Gly

t
ks
o

Ser

145

Ala

Asn

Asn

Thr

Gln

225

Val

Ala

Val

Gly
305

[
5
o)

His
Glu
50

Gly

Asp

Gly

Thr

Lau

Tvr
2106

Gly

Ala

Leu

Ser
250

Val

<210>
<211>
<212>

3 Val

Gly
115

Gln

Glu

Ala

Val

195

Tyr

Thr

Ala

Glu

Giu

275

hAsp

Lys

308
554
DNA

Thr
20
Tyr

Ser

Ala

P Gly

106

Gln

Cvs

Leu

Leu

Lys
260

Ala I

Tyx

Phe

Gln

Glu

Thr

Thr

85

Gly

Val

Leu

HMet

Leu

1¢3

Lys

Leu

Ala

Val

Glu

245

Glu

Tyr

Leu

Thr

Gln

Ser

Asp

70

Tyr

Thr

Thr

Thr

Gly

150

Lla

Ser |

Thr

Gln

Thr

230

Lys

Val

Val

Lys

Ile
310

Cys

Lys

Ile

55

Phe

Tyr

Lys

Leu
135

Val

His

Met

Tie

215

Val

Glu

Ala

Leu

Asn

295

Asp

Ser

Thr

Cys

Val

Arg

120

Gly

Tie

Leu

Thr

200

Asn

Ser

Val

Ala

Ala

280

Leu

Giu

Asp

Gly

Leu

Gin

Glu

105

Glu

Trp

Trp

Thr

185

Asn

Pro

Ser

Ala

Leu

265

Asn

Ile

Ile

r Serx

Gln

Val

Thr

Gln

90

Ile

Ser

Thr

=
f
D

Trp
170

Ile

Ala

Gly

Ala

250

Glu

Leu

Gin

Ser

Pro

Lys

Gly

Phe

Arg
155

Lys

Glu

Asn

Ala
315

Ser
&0

Asn

Asn

Pro

Ser

140

Gln

Asp

Lys

Pro

Phe

220

Cys

Glu

Gly

Leu

Ala
300

Arg

Ser

Thr

Ala

125

Gly

Fro

Asp

Dsp

Val

205

Ala

Asp
285

Lys 1

Gly
30

Leu
Phe
Leu
Trp
Gly

LLO

Phe

g
ind
o]

Lvs
Thr
150

Asp

Gly

Glu

Gly

270

Lys

Pro

Thr

Leu

ser

Asn

Ile

Gly

lu Ala

Val

Thr

Trp G

Gly

Val

255

Asn

Tyr

Val

80

Phe

Gly

Lys

Leu

Lys

160

Ty

Lys

Ala

Glu

240

Ala

Ser

Gly

Glu



<213>

<220>
<Z23>

<4Q0> 308
gaaattotyc

ttcacctgea
gatcagtctce
aggttcagtyg
gaagatgctyg
gggaccaagd
gagtetggeco
gggttticac
gctectagagt
aagagccgac
aacatggacc
gcttactggyg
giggocgeac
gaggregeaqg
aaccgcgaac
aagaccgtygy
<210> 309
<211> 5

<212> PRT
<213>

<Z220>
<223>

<400> 309

tgactcagte
ggaccaghtca
caaagctcct
gecagtggate
caacgtatta
tggagatcaa
ctgecgetggt
tgagcacttc
ggctggcaca
tgacaatctc
ctgtggatac
gccaagggac
tggagaaaga
ccctggagaa
tggataaata

aaggcgtgaa

Linker

Ala Pro Ssr Ser Ser

Artificlal Seguence

tccagacttt
gagcatigge
catcaagyay
tggyacagat
ctgtcaacaa
aggaggegga
gaagcccaca
tggtatgggt
catttggtgg
caaggatacc
tgccacatac
Lctggtcact
ggttgcetget
aggcggedgy
tggcgtgagc

agcactgatt

Artificial Sequence

1 5

<210> 310

<211> 8

<212> PRT

<213> Artificlial Sequence
<220

<223> Linker

<400> 310

cagtctgtga
acaaacatac
grttctgagt
ttcaccctca
aglteatacct
tceggeggceg
cagaccctea
gtaggctgga
gatgatgaca
tocagaaacoe
tactgtgctc
gtgagctccyg
ttggagaagg
aattctoctgg
gattattata

gatgaaattc

- 124 -

hZBeVLS-G35G4-h3G8VHS~Ecoil~GGGNS~ARD

ctccaaagga
actggtacca
ctatetetgy
ccatcaatag
ggcecgttcac
gaggccaggt
cactgactig
ttegtcagece
agcgeltatas
aggtagtoct
aaataaaccc
gaggatgtgg
aggtcgectgo
ccgaagcaaa
agaacchtgat

tggccgeect

gaaagtcacc
gcagaaacca
agtcccateg
cctggaagct
gticggcgga
taccctgaga
taccttctet
tcecogggaay
tececagecctyg
cacaatgacc
cgectggttt
cggtggagaa
acttgaaaag
agtgctggee
taacaacgca

gcct

o0

1849

240

300

360

420

480

720

780

840

5300



Val Pro Ser

1

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

<400>

311
383
PRT
Homo

311

Met Gly Leu

1

Ala

Val

Arg

65

Thr

Arg

Leu

Ser

Leu

145

Leu

Lys

Arg

Val

Cys

225

Gln

Leu

Fro

Val

His

50

Ala

Trp

Met

Gln

Ser

130

Glu

Ala

Thx

Tyr

Asn

210

Asp

Pro

Leu
35

Leu

Asp

Thr

Glu

Gin

Thr

Met

His

Leu

195
Val
\la

Gly

Asp

Met Gly Ser Ser Ser

5

sapiens

Gly

Gly

28

Ser

Asp

Pro

Arg

Leu

100

Tle

His

Tyr

180

Lys

Thr

Ser

Val

Gly

Pro

Ala

Trp

Gly

Gln

Glu

85

Ala

Arg

Phe

- Glu

Val
168
His

Ser

Arg

oy
—
Y

Ser
245

Asn

v

A

A

G

G

-
i

al

la

sp

In

Ly
0

Thr

H

is

Val

T

1

A

A

G

5

p

50

rg

la

ly

ey

Phe

2

i

0y

30

eu

Phe

Ala

Gly

Pro

55

Gln

Arg

Tle

Tyr
135

Thr

Val

Glu

215

Tyr

Ser

Thr

Leu

Giu

Phe

Trp

Asp

Lys

Glu

126

Asp

Met

v Phe

His
Val
200

Ala

His

Tyr

Leu I

Pro

25

Val

Leu

Ala

Leu

Asp

105

Tle

Gly

Pro

Leu

Ala

i85

Len

w0
(¥
ot

e
T
ke

Asp

Gln

His

Gln

Arg

Glu

Thr

90

Gin

His

Glu

Gln

Lvs

170

Arg

Asn

Thr
250

Thr

- 125 -

Ala

Ser

Ser

Cys

Asp

75

Gly

Glu

Ile
235

Gln

Trp

Gly I

Leu

Gly

Asp

Val

Azn

Glu

Phe

140

Ser

Asp

Leu

Thr

Asn

220

Thr

Gln

Val

i
oo
€]

Arg

Phe

45

Arg

Leu

Gly

Asn

125

Leu

Arg

Ala

Gln

Val

205

Ile

Leu

Trp

Ala

Phe

Tyr

30

Leu

Gln

Gly

Liys

Leu
110

Ala

Mat

Glu

190

Pro

Thr

Ser T

Gly

Thr

Pro
15
Asn

Thr

Lys

Asn 1

Asp
S5

His

Gln

Gln

Lys

17%

Leu

Pro

Val

Asp
255

Arg

Phe

Glu

Cys

Ser

Arg

Asn

Thr

160

Thr

Arg

Met

Ile



Ala

Fro

Pro

Gln

His

290

His

2

Val

Ala

Val

Leu
370

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

<400>

Gly
275

Ser

Trp

=
e
{0

Glu
Gly
355

Met

312
305
PRT
Homo

312

Pro His Ser

1

Val

Leu

Ala

Leu

65

Asp

Ile

Gly

Pro

Trp
145

Glno

Arg

Glu

50

Thr

Gln

His

Giu

Gln

130

Lys

Saer G

Glu

Leu
115

Ser

Glu

260

Glu

Thr

Gln

Ile

Gly

340

Thr

Ser

Glu

His

Thx

Ile

325

Pro

Ser

Asp

sapiens

Leu

Val

Asn

Gly

Asp

100

Phe

Ser

Asp

Arg T

Phe

Arg

Leu

Gly

Gly

85

Ser

Leu

Arg

Ala

Gln

Proc

Phe

310

Phe

Asp

Leu

Leu

Glin

Gly

Gln

70

Leau

Ser

Ala

Met

TR
)

Arg

Val

285

His

Tyx

Leu

His

Gly
375

Asn

Ala

Lys

His

Thr

Gin
1358

Lys

Phe
280

Fro S

Val

Val

Val

Arg

360

Ser

Len

Glu

Arg

Lys

Leu

Ser

Arg

Asn

120

Thr

Thrx

Ser

Arg

Ser

345

Asp

Thr

Met

Gly

Arg

Arg

Leu

Gly

105

Leu

Lys

Cys

Gly

Cys
330
Leu

Ala

Gly

Val

10

His

Ala

Trp

Arg

Gln
I

Thr

- 126 -

Val
315

Cvs

Thr

Ser

Leu

Leu

Lys

Asp

Thr

5

Glu

Arg

Thx

His
155

Met

Val

300

Ala

Lys

Val

Gin

Thr
3860

Asp

Pro

Thr

60

Leu

ile

His

Gin

Asn

140

Tyr

Glu
285
Leu
Ala
Lys
Leu
Leu
365

Glu

Giu
Thr
Arg
Phe
Glu
125

Val

Ary

270

His

Val

Ala

Lys

Asp

350

Gly

Gly

Thr

His

Val

Tyr

116

Ser

Thr

Ala

Ser

Leu

Ala

Thr

335

Gln

Phe

Ala

Gly
15

Fro

Gln

Ile

Asn

Met

Gly

Gin

Iie

320

Ser

His

Gln

Ser

Phe

Lys
80

s Glu

Val

Phe

Gln
160



Ala Asp Cys DLeu Gln Lys Leu Gln Leu Pro

165 170

Cys Ser Glu Val Ser Glu Gly Asn Ile Thr
180 185

Ser Phe Tyr Pro Arg Asn Ile Thr Leu Thr
195 200

Ser Leu Ser His Asn Thr Gln Gln Trp Gly
210 215

Asn Gly Thr Tyr Gln Thr Trp Val Ala Thr
225 230

Glu Gln Arg Phe Thr Cys Tyr Met Glu His
245 250

His Fro Val Pro Ser Gly Lys Ala Leu Val
260 265

Asp Phe Pro Tyr Val Ser Ala Ala Met Pro
275 280

Ile Leu Cys Val Pro Cys Cys Lys Lys Lys
290 295

Pro

205

<Z10> 313

<211> 7

«<212» PRT

<213> Artificial Segquence

<Z220>
<223>» Linker

<400> 313

Gly Phe Asn Arg Gly Glu Cys

1 5
<210> 314

<2L1l» 7

<Z12Z» PRT

<213> Artificial Ssquence

<220>
<223» Linker

<400> 314

Gly Val Glu Pro Lys Ser Cys

1 5
<210> 315
<211»> 241
<2L2>» PRY

<213> Artificial Seguencs

-127 -

Pro

Val

Trp

Asp

Arg

235

Sar

Leu

Cys

Thr

Met

Thr

Arg

Val

220

Ile

Gly

Gln

Phe

Ser
300

WVal

Cys

Gin

205

Leu

Arg

Asn

3er

Val

285

Ala

Asn

Arg

130

Pro

Gln

His

Gln
270

Val
175

Ala !

Gly

Glu

Tle

Val

Gly

Glu

240

Thr

Ile

Gly



<Z2Z20>
<223>

<400>

Glu

1

Glu

His

Aszp

Gly

65

Asp

GLly

Gly

Asp

145

Trp

Ala

Tyr

Gly

225

Cys

Tle

Arg

Tre

Thx

50

Ser

Phe

Ala

130

Thr

Tle

FPhe

Tyr

Cys
210

<Z210>
<Z1l>
<212>
<213>

<220>

TCRVL-HERZVH

3135

val

Ala

Tyr

35

Ser

Gly

Ala

Gln
115

Ser

Gly

Gin

Leu
195

Ser

316
723
DNA

Leu

Thr

20

Gln

Lys

Thr

Gly

100

Val

Leu

Tle

Arg

Asp

180

Gln

Arg

Ala

Thr

Leu

Gln

Leu

Glu

Tvr

85

Thr

Gln

Ile
165

Lys

Trp

Ser

Gln

Ser

Lys

Ala

Phe

70

Tyr

Lys

Leu

Leu

Tyr

Ala

Ser

Gly Gl

Val
230

Ser

Cys

Pro

Ser

55

Thr

Cys

Leu

Gln

Pro

Thr

Arg

Artificlal Sequence

Pro

Ser

Gly

40

Gly

Leu

Glu

Gin

120

Cys

Lvs

Thr

Ile

Leu

200

Val

Ala

25

Val

Thr

Gln

Ile

105

Ser

Gln

Asn

Thr

185

Thr

Gly

Ser

- 128 -

Thr

10

Thr

Ala

Pro

Ile

Ala

Arg

Gly

176

Ala

Ser

Phe

Ser

Leu

Ser

Fro

Ser

Ser

75

Ser

FPro

Ser

Fro

155

Asp

Glu

Ser

Ser

Lys

Arg

60

Sar

Sar

Gly

Glu

Gly

140

Glu

Thr

Thr

Asp

Ala
220

Leu

Val

Leu

Asn

Gly

Leu

125

rhe

Arg

Ser

Thr

205

Met

Asn

Ser

Ser

30

Trp

Ser

Gln

Pro

Ser

Lio¢

Val

Asn

Gly

Tyr

Ser

190

Ala

Asp

Arg

Fro

Tyr

Ile

Gly

Pro

Leu

Tyr

Gly

Gly

Met

Gly

Pro

Lvs

Gilu

160

Thr

Tyr

Trp

Glu
240



223>

<400> 316
gaaattgtgt

ctectectgea
aaagccecetia
ttcagcggca
gattttgcaa
accaagcttg
tctgggecay
ttcaacatta
tggattggaa
aaggccacta
acatctgagyg
atggactact
tgt

<210>
<211

<Z1Z>
<213>

317
242
PRT

<Z220>

<223> HERZ2

<400> 317

Asp Ile Val
1

Asp Val

Arg

Val Ala Trp

Ser Ala

50

Tyr

Ser Ser

65

Arg

Glu Asp Leu

Thr Phe

Gly

TCRVL~HER2VH

tgacacagte
gtgccaccta
agcgetggat
grggatotagy
cttattactyg
agatcaaagg
agcttgtgaa
aagacaccta
ggatttatee
taacagcaga
acactgoccogt

ggggtcaagy

VL-TCRVH

Met Thr

Sexr Ile

20

Tyr Gln

Ser Phe

~
=y
by

Gly

Ala Val

85

Gly
10C

Gly

Gln

Thr

Gin Lys

Asp
70

Tyr

Thr

tcecagecace
aagtgtaagt
ctatgacaca
gacagaattt
tcagcagtgg
aggceggatcec
geeaggggceo
tatacactgg
tacgaatggt
cacatccice
ctattattgt

ageccteggte

Artificial Sequence

Ser His

Cys

Tyr Thr

55

Phe Thr

Tyr Cys

Lys Val

ctgtetttgt
tacatgecact
tccaaactgg
actctcacaa
agtagtaacc
ggceggeggay
Lcactcaagt
gtgaaacaga
tatactagat
aacacagcct
tctagatggg

accgtgaget

Lys Phe Met

Ala
25

Ser Gln

Gly His

Gly Val Pro

Thr
75

Gln Gin His

a9c
G

Ile Lys

O

- 129 -

Tle S

ctccagggga
ggtatcagca
cttetggggt
tcagcagect
cgctecacgtt
geccaggttca
tgtcctgtac
ggcctgaaca
atgacccgaa
acctgcaggt
gaggggacygg

ceggaticaa

Ser Thr Ser

Val Asn

30

Lys Leu

45

Arg Phe

Ser Val

Tyvr Thr Thr

Gly Gly Gly

118

aagagccace
gaaaccagqgy
ceccatcaagy
gcagectgaa
tggccagguy
gctgragecag
agcttctgge
gggectggaa
gttccaggac
cagccgectg
ctitctatget

caggggagag

Val
15

Gly

Thr Ala

Leu Ile

Thr Gly

Gln Ala

80
Pro Pro
g5

Ser Gly

360

426

480

540

£00

€60

720

723



Gly Gly Gly Gln Val Gin Leu Val Gin Ser Gly
1i5 1208

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

Thr Ser Tyr Val Met His Trp Val Arg Gin Ala

145 156 155

Glu Trp Ile Gly Tyr Ile Asn Pro Tyr Asn Asp

165 176
Glu Lys Phe Lys Gly Arg Val Thr Ile Thr Ala
180 185
Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Serx
185 200

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 Cys

<210> 318

<211> 726

<Z1l2Z> DNA

<213>» Artificial Sequence

<2Z0>

<223> HERZVL-TCRVH

<4Q0> 318

gacatcgtga tgacccagltc ccacaagtte atgtccacct

atcacctgca aggccagceca ggatogtgaat actgectgtag

ggacatictec ccazactget gatttactec geatcececttee

cgcticactyg gcagecagatc tgggacagalt ttcaclttica

gaagacctgg cagtttatta ctgtcagcaa cattatacta

ggtaccaadgqg tLggagatcaa aggaggcgga Locggoggoeyg

cagtoctggag ctgaggtgaa gaagectggyg gectcagtyga

ggttacaagt ttaccagcta cgtgatgcac tgggtgcgac

gagtggateg gatatattaa tcecttacaat gatgttacta

ggcagagtca cgattaccge ggacaaalcC acgagcacag

ctgagatcecyg aggacacgge cgtgcactac tghgcgagag

goggtttgttt actggggoca agggactety gtcactgtga

- 130 -

Ala Glu

125

Val

Ser
140

Gly Tyrx

Pro Gly Gln

Val Thr

Ser
190

Asp Lys

Glu Asp Thr

205
Asp Phe
220

Gly

Gly Val Glu

ctgtgggega
cctggtatca
ggtacactgg
ccatcagcag
cacctecccac
gaggccaggt
aggtetcecetyg
aggcceccehtgy
agtacaatga
cctacatgga
ggagctacta

gctecoagagt

1 Ly=
Lys Phe

Leu
160

Gly

Tyr Asn

175

Thr

Ala Val

Val Tyr

Pro Lys

240

tagggtcagc
gcagaaacca
agtcecctgat
tgtgcagget
cttcggaggyg
tcagetggl

caaggeeage
acaagggett
gaagticaaa
gctgageage
tgattacgac

tgageccaaa

60

120

18¢

740

300

360

420

480

540

G600

660

720



tettgt

<210>
<211>
<z1l2>
<213>

<Z220>
<223>

<400>

Glu

Glu

His

Asp

Gly

Asp

Phe

Gly

Gly

Asp
145

:
i
o]

Lys

Ala

Iie

Arg

Trp

Thr

50

Ser

Phe

Gly

Gly

Ala

130

Thr

Ile

Phe

Tyr

Cys

210

Gln

Val

319
273
PRT

Artificial Sequence

TCRVL-HERZVH~E colil

319

Val

Ala

Gln

Gln

115

Gin

Leu

1495

Ser

Ala

Leu
Thr
20

Gln

Thr

Gly

100

Val

Leu

Ile

hrg

Asp

180

Gln

ARla

Ala

Thr

Leu

Gln

Leu

Glu

Tyr

Thr

Gln

His

Ile

1¢5

Lys

Val

Trp

Ser

Leu
245

Gln

Ser

Lys

Ala

Phe

70

Tyr

Lyvs

Leu

Trp

150

Ala

Ser

Gly

Val

230

Glu

Ser

Cys

Pro

Ser

55

Thr

Cys

Leu

Gin

Ser

135

Val

Pro

Thr

Arg

Gly

215

Thr

Lys

Leu

Gln

Glu

Gl S

126

Cys

Lys

Thr

Tle

Leu

z00

Val

Glu

Ala

Ala

25

Lys

Val

Thr

Asn
Thr
185

Thr

Ser

Val

Thr
10

Thy

Pro

Trp

Lys

Gly

Ala

Arg

Giy

170

Ala

Ser

Phe

Serx

Ala
250

- 131 -

Leu

Sar

Pro

Ser

Gly

Pro

Pro

155

Tyr

Asp

Glu

Tyr

Gly

235

Ala

Ser

Sear

Lys

Arg

60

Ser

Ser

Gly

Giun

Gly

140

Giu

Thr

Thr

Asp

Ala

220

Gly

Leau

Leu

Val

Arg T

FPhe

Leu

Asn

Gly

Gln

Ser

Thr

205

Met

Cvys

Glu

Ser

Ser

30

Ser

Gln

Pre

Ser

110

WVal

Aan

Gly

Tyr

Ser

198

Ala

Asp

Gly

Lys

Pro

15

Tvr

Ile

Gly

Pro

Leu

95

Gly

Ile

Leu

Asp

175

Asn

Val

Gly

Mat

Tyr

Ser

Glu

80

Thr

Gly

Pro

Lys

Glu

1¢0

Pro

Thr

Tyr

Gly
240

u Val



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

Ser

<210>
<211>
<R212>
<213>

<220
<223

<400>

Gly ala Ala

L

Ala Gly

GLy Thr

Gly Ala

5¢

Cys Cys
65

Ala Ala

Cys Ala

Ala Ala

Thr Ala
130

Gly Ala
145

Cyvg Thr

Ala Ala

Gly Gly

Thr Thr

210

Cys Ala
225

320
gls
PRT

Artificlal Seguence

TCRVL-HERZVE-E

320

Thr

Cya

35

Ala

Thr

Gly

Cvys

Cys

115

Ala

Cvys

Thx

Gly

Ala

185

Ala

Gly

Thr

Thr

Gly

Cys

Gly

82

Gly

Ala

Cys

Cys

165

Thr

Cys

Thx

5 Cys

Thr

Cys

Thr

Ala

Ala

70

Thr

Gly

Gly

Ala

150

Gly

Thr

Thr

Cys

Thy
230

coil

Gly

Gly

55

Gly

Ala

Thr

Gly

Cys
135

Thr C

Gly

Cys

Gly

Thr

213

Gly

Thr

Cys

Thr

Ala

Ala

Ly
120

Thr

Gly

Ala

Gly

200

Cys

265

Cys
Gly
Gly
Thr
105
Ala
Gly
Cys
Gly
Gly
i85
Gly

Ala

Ala

Thr

10

Cys

Thr

Ala

Cys

Thr

90

Cys

Ala

Ala

Thr

170

Cysa

Ala

Cys

Gly

-132 -

Cys
Cys
Cys
Cys
75

Thr
Ala

Ala

Ala

Cys
Ala

Cvs
235

Ala

Cys

Ala

Gly

Gly

Thr

la Ala

Cys

Gly

Ala

REla

220

Cys

Ala

Cy=

2la

45

Cys

Cys

Cys

Cys

Cys

i25

Cys

Cys

Cys

Cys

Gly

205

Thr

Thr

270G

Cys

Cvys

30

Thr

Cys

Ala

Ala

110

Cys

Thr

Thr

Ala

Ala

130

Ala

Ala

i5

Cys

Gly

Cys

Thr

Thr

Gly

Cys

Ala

Ala

Ala

Ala

Cys

Thr

Gly

Thr

Cys

80

Gly

Ala

Cys

Thr

Gly
160

r Cys

Thr

Thr



Gly
Ala
Thr
Thr
Ala
305
Ala
Gly
Thr
Ala
Gly
388
Thr
Thr
Gly
Gly
Thr
465
Thr
Ala
Thr

Ala

Cys
545

Ala

Cys

Ala

Thr

290

GLly

Gly

Gly

Gly

Gly

370

Gly

Gly

Ala

Gly

450

Gly

Gly

Ala

Ala
530

Cys

Thr

Cys

Gly

Ala

Cys

355

Ala

Gly

Thr

Gly

Cys

435

Gly

Ala

Gly

Ala

Thr

Gly

260

Thr

Gly

Thr

Cys

Gly

340

Ala

Gly

Gly

Cys

Cys

420

Ala

Thr

Ala

Ala

Cys

500

Thr

Thr

Cys

Thr

245

Thr

Ala

Gly

Thr

Gly

325

Gly

Gly

Cvys

Cys

Cys

405

Thr

Cys

Gly

Cys

|
co Y
W R

Thr

Ala

Thr

Thr

Thx

Cys

Ala

Cys

Cys

Cys

Thr

Cys

380

Thr

Thr

Cys

Ala
470
Thr

Ala

Gly

Ala

Cys

295

Ala

Ala

Cvys

Ala

Thr

375

Gly

Cys

Thr

Ala

455

Gly

Cys

Ala

Cys
535

Cys

280

Ala

Gly

Thr

Ala

Gly

360

Gly

Cys

Thr

Ala

Ala

440

Ala

Gly

Gly

Thr

520

Ala

Ala

Cys
265
Cys
Gly
Ala
Cvys
Gly
345
Thr
Thr
Ala
Ala
Ala

425

Thr

Gly
Ala
Ala
505
Ala

Gly

Ala

Ala

250

Ala

Gly

Gly

Thr

Cys

330

Gly

Cys

Gly

Cys

Cys

410

Cys

Ala

Ala

Cys

Ala

450

Thr

Gly

Cys

- 133 -

Cys

Gly

Cys

Gly

Cys

315

Gly

Thr

Thr

Thr

395

Ala

Ala

Thr

Gly

Cys

475

Gly

Thr

Gly

Ala
555

Thr

Thr

Thr

Gly

306

Ala

Gly

Thr

Gly

Ala

380

Cys

Gly

Thr

Ala

Ala

460

Thr

Gly

Gly

Ala

Cya
540

Thr

Gly

Cvs

285

Ala

Ala

Cvys

Cys

Gly

365

Gly

Cys

Thr

Cys

445

Gly

Gly

Ala

Gly

Cys

525

Ala

Ala

Gly

270

Ala

Cys

Ala

Gly

Ala

350

Giy

Cys

Thr

Ala

430

Ala

Gly

Gly

Thr

Thr

Cys

Ala

Ala

Thr

255

Ala

Cys

Cys

Gly

Gly

335

Gly

Cys

Cys

Gly

Thr

Ala

Cys

Cys

Ala

Thr

495

Thr

Ala

Gly

320

Cys

Cvs

Cys

Ala

Thr

400

Cys

Ala

Thr

Cys

Ala

480

Thr

Ala

Gly

Gly

Ala
560



Cvs Ala

Gly Cys

Gly Cvs

Gly Gly

610
Thr Ala
625
Gly Ala

Thr Gly

Gly Gly

|
g
4

Cys
630

Ala Gly

705

Gly Ala

Ala Gly

Thr Thr

Gly Cys

770

Ala Gly
785

Gly Ala

Thr Cys

<z210>
<z211l>
<212>
<213>

L220>
<223>

Cys

Cys

Cvs

595

Ala

Thr

Gly

Cys

Thr
675

Ala

Ala

Thr

755

Thr

Gly

Ala

Thr

321
274
PRT

Ala

Thr
580

Gly C

Cys

Thr

Gly

Thr

650

Cys

Cys

Ala

Gly

Ala

740

Gly

Gly

Thr

Ala

Thr
565

Ala

Ala

Cys

Thr

Thr

725

Ala

Gly

Cys

Cys

Gly
805

Cys

Cys

Cys

Cys

Thr

630

Gly

Thr

Ala

Giy

Gly

710

Gly

Gly

Ala

Gly
750

Gly

Cys

Cys

Thr

615

Thr

Ala

Gly

Gly

hr

695

Thr

Gly

Ala

Gly

Cys

775

Cys

Brtificial Seguence

HERZ2VL-TCRVH-K coil

Thr

Thr

Gly

600

Gly

Cys

Cys

Gly

Gly

680

Gly

Gly

Cys

Gly

Ala

760

Thr

Ala

Gly

Cys Cys
570

Gly Cys
585

H

Ala Cys

Cys Cvs

Gly Gly
650

Ala Cys

565

Ala Giy

Als Gly

Gly Cys

Cvs Gly
730

Gly Thr

745

Ala Gly

Thr Gly

Gly Cys

Gly Cys
810

134 -

Ala

Ala

Ala

Gly

Gly

635

Cys

Thr

Cys

Cys

Gly

715

Cys

Thr

Ala

Cys
795

Ala

Thr

620

Ala

Thr

Ala

Cys

Thr

700

Ala

Gly

Ala

Ala

780

Cys

P Gly

Cys

Gly

Cys

605

Cys

Thr

Thr

Cys

Thr

685

Cys

Thx

Cys

Cys

Gly

765

Ala

Thr

Gly

Ala

Thr

590C

Thr

Thr

Gly

Cys

Thr

670

Cys

Cys

Gly

Thr

Thr

750

Gly

Ala

Gly

Ala

Gly

Ala

Gly

Thr

655

Gly

Gly

Gly

Gly

Gly

735

Gly

Thr

Gly

Gly

Ala
815

Ala

Ala

Thr
Gly
©40

Ala

Gly

Ala

720

Gly

Cys

Cys

Gly

Ala

800

Thr



<400> 321

Asp Ile Val
i

Asp Arg Val
Val Ala Trp
35

Tyr Ser Ala
50

Ser Arg Ser
65

Giu Asp Lewu

Thr Phe Gly

Gly Gily Gly

115

Pro Gly Ala
130

Thr Ser Tyr
145

Glu Trp Ile

GLu Lys Phe

Thr Ala Tvyr

1685

His Tyr Cys
210

Trp Gly Gln
225

Gly Lys Val

Val Ala Ala
Asn Ser
<210> 322
<211»> 822
<212> DNA
<213>

Met

Ser

20

Tyr

ser

Gly

Ala

Gly

100

Gln

Ser

Val

Gly

Lys

180

Met

Ala

Gly

Ala

Leu
260

Gln

Phe

Thx

Val

85

Gly

Val

Val

Met

Tyr

165

Gly

Glu

Arg

Thr

Ala

245

Lys

Gln

Gln

Arg

Asp

70

Tyr

Thr

Gln

Lys

His

156

Iie

Arg

Leu

Gly

Leu

230

Leu

Ser

Cys

Lys

Tyx

Phe

Lys

Leu

Val

135

Trp

Asn

Val

Ser

Ser T

215

Val

Lys

Lys

Artificial Sequence

His

Lys

Pro

40

Thr

Thr

Cys

Val

Val

Pro

Thr

Ser

200

Thr

Glu

Val

Lys Phe
10

Ala Ser
25

Gly His

Gly Val

Phe Thr

Gln Gln

S0
Giu Iie
105
Gln- Ser

Cys Lys

Arg Gln

Tyr Asn

Ile Thr
185

Leu Arg
Tyr Asp

Val Ser

Lys Val
250

~ 135 -

Met

Ser

Pro

Iie
75

His T

Ala

Ala

155

Ala

Ser

Tyr

Ser

235

Ala

Leu

Ser

1 Asp

Pro

Asp

Ser

Gly

Ala

Ser

140

Pro

Val

Asp

Glu

AsD

220

Gly

Ala

Lysa

Thr

Val

Arg
Ser

Thr

Glu
125
Gly
Gly
Thr
Lys
Asp

205

Gly

Glu

Asn
30

Leu
Phe
Val
Thr
Gly
110
Val

Tyr

Gln

Ser
190
Thrx
Phe
Cys

Lys

Gly
270

Val

15

Thr

Leu

Thr

Gln

Pro

95

Sear

Lys

Lys

Gly

5 Tyr

175

Thr

Vai

Gly

Glu

255

Gly

Ala

Ile

Gly

Ala

80

FPro

Phe

Leu

160

Asn

Ser

Val

Tyr

Gly

240

Lys

Gly
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