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<170> PatentIn version 3.5

<210> 1
<211> 131
<212> PRT

<213> Mus musculus

<220>
<221> MISC_FEATURE
<2225 () . . (19)

<223> LEADER SEQUENCE

<220>
<221> mat_peptide
<222> (20)..(131)

<220>

<221> MISC_FEATURE
<222> (43)..(58)
<223> CDR 1

<220>
<221> MISC FEATURE
<222> (74)..(80)

<223> CDR 2

<220>
<221> MISC_FEATURE
€220  (313) .. (121)

<223> CDR 3
<400> 1
Met Lys Leu Pro Val Arg Leu Leu Val Leu Met Phe Trp Ile Pro Ala

-15 -10 =5

Ser Ser Ser Asp Val Val Met Thr Gln Thr Pro Leu Ser Leu Pro Val
=1. i 5 10



Ser

Val

30

Gly

Gly

Leu

Ser

Glu
110

Leu

L5

His

Gln

Val

Lys

Gln

95

Ile

<210>
el
<212>
<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>

<220>
<221>
<222>
<223>

<220>
<221>
AP L
I

Gly Asp Gln Ala Ser Ile Ser Cys
20

Ser Thr Gly Asn Thr Tyr Leu His
35

Ser Pro Lys Leu Leu Ile Tyr Lys
50 55

Pro Asp Arg Phe Ser Gly Ser Gly
65 70

Ile Ser Arg Val Glu Ala Glu Asp
80 85

Ser Thr His Val Pro Phe Thr Phe
100

Lys

2

131

PRT

Mus musculus

MISC_FEATURE
(1) ..(19)
LEADER SEQUENCE

mat peptide
(20 {130

MISC_FEATURE
(43) .. (38)
CDR1

MISC_FEATURE
(74) .. (80)
CDR2

Arg

Trp

40

Val

Ser

Leu

Gly

Ser

25

Tyr

Ser

Gly

Gly

Gly
105

Ser

Leu

Asn

Thr

Val

90

Gly

Gln

Gln

Arg

Tyr

75

Tyr

Thr

Ser

Lys

Phe

60

Phe

Phe

Lys

Leu

Pro

45

Ser

Thr

Cys

Leu



<220>
L2
<222>
<223>

<400>

MISC FEATURE
(113)..(121)

CDR3

2

Met Lys Leu

Ser

Ser

Val

30

Gly

Gly

Leu

Ser

Glu
110

Ser

Leu

15

His

Gln

Val

Lys

Gln

95

Ile

<210>
<211>
<212>
<21 3>

<220>
<221>
AP L
I

Ser

Gly

Ser

Ser

Pro

Ile

80

Ser

Lys

3
138
PRT

Pro

Asp

Asp

Thr

Pro

Asp

65

Ser

Thr

Val

=15

Val

Gln

Gly

Lys

50

Arg

Arg

His

Mus musculus

MISC_FEATURE

(1) ..(19)

Arg

Val

Ala

Asn

25

Leu

Phe

Val

Val

LEADER SEQUENCE

Leu

Met

Ser

20

Thr

Leu

Ser

Glu

Pro
100

Leu

Thr

Ile

Tyr

Ile

Gly

Ala

85

Phe

Val

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Leu

-10

Thr

Cys

His

Lys

55

Gly

Asp

Phe

Met

Pro

Arg

Tre

Val

Ser

Leu

Gly

Phe

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly
105

Trp

Ser

10

Ser

Leu

Asn

Thr

Val

90

Gly

Ile

Leu

Leu

Gln

Arg

Tyr

s

Tyr

Thr

Pro

Pro

Ser

Lys

Phe

60

Phe

Phe

Lys

Ala

Val

Leu

Pro

45

Ser

Thr

Cys

Leu



<220>
<221>
<222>

<220>
<221>
<222>
<223>

<220>
cevilh
<222>
<223>

<220>
<221>
<222>
<223>

<400>

mat peptide
(20) i 1387

MISC FEATURE
(45) .. (54)

CCR 1

MISC_FEATURE
(69) ..(87)

CDR 2

MISC_ FEATURE
(120) ..(127)

CDR 3

3

Met Val Leu

Val

Pro

Asn

30

Glu

Tyr

Gln

Ala

His

Lys

15

Thr

Trp

Ala

Ser

Met
95

Cys

Gly

Tyr

Val

Asp

Met

80

Tyr

Gly

Glu

Ser

Ala

Ala

Ser

65

Leu

Tyr

Leu

=15

Val

Leu

Met

Arg

50

Val

Tyr

Cys

Lys

Gln

Lys

Tyr

35

Ile

Lys

Leu

Val

Trp

Leu

Leu

20

Trp

Arg

Asp

Gln

Arg
100

Val

Val

Ser

Ile

Ser

Arg

Met

85

Pro

Phe

Glu

Cys

Arg

Lys

Phe

70

Asn

Tyr

Phe

-10

Ser

Ala

Gln

Ser

55

Thr

Asn

Ser

Val

Gly

Ala

Ala

40

Asn

Ile

Leu

Asp

Val

Gly

Ser

25

Pro

Asn

Phe

Lys

Ser
105

Phe

Arg

10

Gly

Gly

Tyr

Arg

Thr

90

Phe

Tyr

Leu

FPhe

Lys

Ala

Asp

75

Glu

Ala

Gln

Val

Thr

Gly

Ile

60

Asp

Asp

Tyr

Gly

Gln

Phe

Leu

45

Tyr

Ser

Thr

Trp



Gly Gln Gly Thr Leu Val Thr Val Ser Ala

110

<210>
<211>
el
<2135

<220>
L223>

<400>

4
112
PRT

115

Artificial Sequence

Humanized antibody sequence containing murine and human residues
(humanized 2A4 light chain variable region version 3)

4

Asp Val Val

1

Glu

Thr

Pro

Asp

65

Ser

Thr

Pro

Gly

Gln

50

Arg

Arg

His

<210>
<211>
<212>
<21 3>

<220>
<223>

<400>

Ala

Asn

35

Leu

Phe

Val

Val

5
119
PRT

Met

Ser

20

Thr

Leu

Ser

Glu

Pro
100

Thr

Ile

Tyr

Ile

Gly

Ala

85

Phe

Gln

Ser

Leu

Tyr

Ser

70

Glu

Thr

Ser

Cys

His

Lys

55

Gly

Asp

Phe

Artificial Sequence

Humanized antibody sequence containing murine and human residues
(humanized 224 heavy chain variable region version 3)

5

Pro

Arg

Trp

Val

Ser

Val

Gly

Leu

Ser

25

Tyr

Ser

Gly

Gly

Gly
105

Ser

10

Ser

Leu

Asn

Thr

Val

90

Gly

Leu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Pro

Ser

Lys

Phe

60

Phe

Tyr

Lys

Val

Leu

Pro

45

Ser

Thr

Cys

Val

Thr

Val

30

Gly

Gly

Leu

Ser

Glu
110

Pro
15

His

Gln

Val

Lys

Gln

95

Ile

Gly

Ser

Ser

Pro

Ile

80

Ser

Lys



Glu

Ser

Ala

Ala

Ser

65

Leu

Tyr

Thr

Val

Leu

Met

Arg

50

Val

Tyr

Cys

Leu

<210>
il
<212>
<213>

<220>
<221%
<222>
<223>

<400>

Gln

Arg

Tyr

35

Ile

Lys

Leu

Ala

Val

11.5

6
16
PRT

Leu

Leu

20

Trp

Arg

Asp

Gln

Arg

100

Thr

Val

Ser

Ile

Ser

Arg

Met

85

Pro

Val

Mus musculus

MISC_ FEATURE

(L) . .06

2A4 VL CDR1

6

Arg Ser Ser Gln Ser

1

<210>
<211>
AP
E R

7
7
PRT

5

Mus musculus

Glu

Cys

Arg

Lys

Phe

70

Asn

TyE

Ser

Ser

Ala

Gln

Ser

55

Thr

Ser

Ser

Ser

Gly

Ala

Ala

40

Asn

Ile

Leu

Asp

Gly

Ser

25

Pro

Asn

Ser

Lys

Ser
105

Gly

Gly

Gly

Tyr

Arg

Thr

90

Phe

Leu

Phe

Lys

Ala

Asp

75

Glu

Ala

Val

Thr

Gly

Ile

60

Asp

Asp

Tyr

Gln

Phe

Leu

45

Tyr

Ser

Thr

Trp

Pro

Asn

30

Glu

Tyr

Lys

Ala

Gly
110

Gly
15

Thr

Trp

Ala

Asn

Val

25

Gln

Gly

Tyr

Val

Asp

Ser

80

Tyr

Gly

Leu Val His Ser Thr Gly Asn Thr Tyr Leu His

10

15



<220>
<221%
<222>
<223>

<400>

MISC_FEATURE
(1) .. (7)
2A4 VL CDR2

7

Lys Val Ser Asn Arg Phe Ser

1

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

<220>
<221%
AP L
I

<400>

1

<210>
<211>

5

8

9

PRT

Mus musculus

MISC_FEATURE
(1) .. (9)
2A4 VL CDR3

8
Ser Gln Ser Thr His
5
9
10
PRT

<212>
<213>

<220>
<221>
<222>
<223>

<400>

Mus musculus

MISC_FEATURE
(1) ..(10)
2A4 VH CDR1

9

Gly Phe Thr Phe Asn

1

<210>
ol
A
<213>

<220>
<221>

5

10
19
PRT
Mus musculus

MISC FEATURE

Val Pro Phe Thr

Thr Tyr Ala Met Tyr
10



<222% (1) « «{19)
<223> 2A4 VH CDR2

<400> 10

Arg Ile Arg Ser Lys Ser Asn Asn Tyr Ala Ile Tyr Tyr Ala Asp Ser
1 5 10 15

Val Lys Asp

<210> 11
<211> 8
<212> PRT

<213> Mus musculus

<220>
220> MISC_FEATURE
£222% (1) . .(8)

<223> 2A4 VH CDR3
<400> 11

Pro Tyr Ser Asp Ser Phe Ala Tyr

1 5
<210> 12

<211> 7

<212> PRT

<213> Mus musculus
<400> 12

Lys Val Ser Asn Arg Phe Ser

1 5
240 13
<211> 219
<212> PRT

<213> Artificial Sequence

<220>

<223> Humanized antibody sequence containing murine and human residues
(humanized 224 kappa light chain)

<400> 13

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

Thr

Pro

Asp

65

Ser

Thr

Arg

Gln

Tyr

145

Ser

Thr

Lys

Pro

Pro

Gly

Gln

50

Arg

Arg

His

The

Leu

130

Pro

Gly

Tyr

His

Val
210

Ala

Asn

35

Leu

Phe

Val

Val

Val

115

Lys

Arg

Asn

Ser

Lys

195

THTE

Ser

20

Thr

Leu

Ser

Glu

Pro

100

Ala

Ser

Glu

Ser

Leu

180

Val

Lys

Ile

Tyr

Ile

Gly

Ala

85

Phe

Ala

Gly

Ala

Gln

165

Ser

Tyr

Ser

Ser

Leu

Tyr

Ser

70

Glu

Akigla

Pro

Thr

Lys

150

Glu

Ser

Ala

Phe

Cys

His

Lys

55

Gly

Asp

Phe

Ser

Ala

135

Val

Ser

Thr

Cys

Asn
215

Arg

Trp

40

Val

Ser

Val

Gly

Val

120

Ser

Gln

Val

Leu

Glu

200

Arg

Ser

25

Tyr

Ser

Gly

Gly

Gly

105

Phe

Val

Trp

Thr

Thr

185

Val

Gly

Ser

Leu

Asn

Thr

Val

90

Gly

Ile

Val

Lys

Glu

170

Leu

Thr

Glu

Gln

Gln

Arg

Asp

75

Tyr

Thr

Phe

Cys

Val

155

Gln

Ser

His

Cys

Ser

Lys

Phe

60

Phe

Tyr

Lys

Pro

Leu

140

Asp

Asp

Lys

Gln

Leu

Pro

45

Ser

Thr

Cys

Val

Pro

125

Leu

Asn

Ser

Ala

Gly
205

Val

30

Gly

Gly

Leu

Ser

Glu

110

Ser

Asn

Ala

Lys

Asp

190

Leu

His

Gln

Val

Lys

Gln

95

Ile

Asp

Asn

Leu

Asp

158

Tyr

Ser

Ser

Ser

Pro

Ile

80

Ser

Lys

Glu

Phe

Gln

160

Ser

Glu

Ser



<210> 14

<211> 449

<212> PRT

<213> Artificial Sequence

<220>

<223> Humanized antibody sequence containing murine and human residues
(humanized 224 IgGl heavy chain variant 1 (Glml allotype))

<400> 14

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

1 5 10 15

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

Ala Met Tyr Trp Ile Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val

Ala Arg Ile Arg Ser Lys Ser Asn Asn Tyr Ala Ile Tyr Tyr Ala Asp

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

Leu Tyr Leu Gln Met Asn Ser Leu Lys Thr Glu Asp Thr Ala Val Tyr
85 20 95

Tyr Cys Ala Arg Pro Tyr Ser Asp Ser Phe Ala Tyr Trp Gly Gln Gly
100 105 110

Thr Leu Val Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe
115 120 125

Pro Leu Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu
130 135 140

Gly Cys Leu Val Lys Asp Tyr Phe Pro Glu Pro Val Thr Val Ser Trp
145 150 155 160

Asn Ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu
165 170 175

-10 -



Gln

Ser

Ser

Thr

225

Ser

Arg

Pro

Ala

Val

305

Tyr

Thr

Leu

Cys

Ser

Ser

Asn

210

His

Val

Thr

Glu

Lys

290

Ser

Lys

Ile

Pro

Leu
370

Ser

Leu

195

THTE

Thr

Phe

Pro

Val

275

Thr

Val

Cys

Ser

Pro

355

Val

Gly

180

Gly

Lys

Cys

Leu

Glu

260

Lys

Lys

Leu

Lys

Lys

340

Ser

Lys

Leu

Thr

Val

Pro

Phe

245

Val

Phe

Pro

Thr

Val

325

Ala

Arg

Gly

Tyr

Gln

Asp

Pro

230

Pro

Thi

Asn

Arg

Val

310

Ser

Lys

Asp

Phe

Ser

Thr

Lys

215

Cys

Pro

Cys

Trp

Glu

295

Leu

Asn

Gly

Glu

Tyr
375

Leu

Tyr

200

Arg

Pro

Lys

Val

Tyr

280

Glu

His

Lys

Gln

Leu

360

Pro

Ser

185

Ile

Val

Ala

Pro

Val

265

Val

Gln

Gln

Ala

Bro

345

Thr

Ser

Ser

Cys

Glu

Pro

Lys

250

Val

Asp

Tyr

Asp

Leu

330

Arg

Lys

Asp

Val

Asn

Pro

Glu

235

Asp

Asp

Gly

Asn

Trp

315

Pro

Glu

Asn

Ile

- 11~

Val

Val

Lys

220

Leu

Thr

Val

Val

Ser

300

Leu

Ala

Pro

Gln

Ala
380

Thr

Asn

205

Ser

Leu

Leu

Ser

Glu

285

Thr

Asn

Pro

Gln

Val

365

Val

Val

190

His

Cys

Gly

Met

His

270

Val

Tyr

Gly

Ile

Val

350

Ser

Glu

Pro

Lys

Asp

Gly

Ile

255

Glu

His

Arg

Lys

Glu

335

Tyr

Leu

Trp

Ser

Pro

Lys

Pro

240

Ser

Asp

Asn

Val

Glu

320

Lys

Thr

Thr

Glu



Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
385 390 395 400

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys
405 410 415

Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu
420 425 430

Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly

435 440 445
Lys
<210> 15
<211> 449
<212> PRT

<213> Artificial Sequence

<220>
<223> Humanized antibody sequence containing murine and human residues
(humanized 2A4 IgGl heavy chain variant 2 (Glm3 allotype))

<220>

<221> MISC_FEATURE

42225 ([@89) .« (301)

<223> glycosylation site

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

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

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

Ala Arg Ile Arg Ser Lys Ser Asn Asn Tyr Ala Ile Tyr Tyr Ala Asp
50 55 60

-12 -



Ser

65

Leu

Tyr

Thr

Pro

Gly

145

Asn

Gln

Ser

Ser

Thr

225

Ser

Arg

Pro

Val

Tyr

Cys

Leu

Leu

130

Cys

Ser

Ser

Ser

Asn

210

His

Val

Thr

Glu

Lys

Leu

Ala

Val

115

Ala

Leu

Gly

Ser

Leu

L95

Thr

THTE

Phe

Pro

Val
275

Asp

Gln

Arg

100

Thr

Pro

Val

Ala

Gly

180

Gly

Lys

Cys

Leu

Glu

260

Lys

Arg

Met

85

Pro

Val

Ser

Lys

Leu

165

Leu

Thr

Val

Pro

Phe

245

Val

Phe

Phe

70

Asn

Tyr

Ser

Ser

Asp

150

Thr

Tyr

Gln

Asp

Pro

230

Pro

Thr

Asn

Thr

Ser

Ser

Ser

Lys

135

Tyr

Ser

Ser

Thr

Lys

215

Cys

Pro

Cys

Trp

Ile

Leu

Asp

Ala

120

Ser

Phe

Gly

Leu

Tyr

200

Arg

Pro

Lys

Val

Tyr
280

Ser

Lys

Ser

105

Ser

Thr

Pro

Val

Ser

185

Ile

Val

Ala

Pro

Val

265

Val

Arg

Thr

90

Phe

Thr

Ser

Glu

His

170

Ser

Cys

Glu

Pro

Lys

250

Val

Asp

Asp

Glu

Ala

Lys

Gly

Pro

155

Thr

Val

Asn

Pro

Glu

235

Asp

Asp

Gly

~13 -

Asp

Asp

Tyr

Gly

Gly

140

Val

Phe

Val

Val

Lys

220

Leu

Thr

Val

Val

Ser

Thr

Trp

Pro

125

Thr

Thr

Pro

Thr

Asn

205

Ser

Leu

Leu

Ser

Glu
285

Lys

Ala

Gly

110

Ser

Ala

Val

Ala

Val

190

His

Cys

Gly

Met

His

270

Val

Asn

Val

95

Gln

Val

Ala

Ser

Val

175

Pro

Lys

Asp

Gly

Ile

255

Glu

His

Ser

80

Tyr

Gly

Phe

Leu

Trp

160

Leu

Ser

Pro

Lys

Pro

240

Ser

Asp

Asn



Ala Lys Thr Lys Pro Arg Glu Glu Gln Tyr Asn Ser Thr Tyr Arg Val
290 295 300

Val Ser Val Leu Thr Val Leu His Gln Asp Trp Leu Asn Gly Lys Glu
305 310 315 320

Tyr Lys Cys Lys Val Ser Asn Lys Ala Leu Pro Ala Pro Ile Glu Lys
325 330 335

Thr Ile Ser Lys Ala Lys Gly Gln Pro Arg Glu Pro Gln Val Tyr Thr
340 345 350

Leu Pro Pro Ser Arg Glu Glu Met Thr Lys Asn Gln Val Ser Leu Thr
355 360 365

Cys Leu Val Lys Gly Phe Tyr Pro Ser Asp Ile Ala Val Glu Trp Glu
370 375 380

Ser Asn Gly Gln Pro Glu Asn Asn Tyr Lys Thr Thr Pro Pro Val Leu
385 390 395 400

Asp Ser Asp Gly Ser Phe Phe Leu Tyr Ser Lys Leu Thr Val Asp Lys
405 410 415

Ser Arg Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu
420 425 430

Ala Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly

435 440 445
Lys
<210> 16
<211> 445
<212> PRT

<213> Artificial Sequence
<220>

<223> Humanized antibody sequence containing murine and human residues
(humanized 2A4 IgG2 heavy chain)
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<400>

16

Glu Val Gln

1

Ser

Ala

Ala

Ser

65

Leu

Tyr

Thr

Pro

Gly

145

Asn

Gln

Ser

Leu

Met

Arg

Val

Tyr

Cys

Leu

Leu

130

Cys

Ser

Ser

Asn

Arg

Tyr

Ile

Lys

Leu

Ala

Val

115

Ala

Leu

Gly

Ser

Phe
195

Leu

Leu

20

Trp

Arg

Asp

Gln

Arg

100

Thr

Pro

Val

Ala

Gly

180

Gly

Val

Ser

Ile

Ser

Arg

Met

85

Pro

Val

Cys

Lys

Leu

165

Leu

Thr

Glu

Cys

Arg

Lys

Phe

70

Asn

Tyr

Ser

Ser

Asp

150

Thr

bkl i

Gln

Ser

Ala

Gln

Ser

53

Thr

Ser

Ser

Ser

Arg

135

Tyr

Ser

Ser

Thr

Gly

Ala

Ala

40

Asn

Ile

Leu

Asp

Ala

120

Ser

Phe

Gly

Leu

Tyr
200

Gly

Ser

25

Pro

Asn

Ser

Lys

Ser

105

Ser

Thr

Py

Val

Ser

185

Thr

Gly

10

Gly

Gly

Tyr

Arg

Thr

80

Phe

Thr

Ser

Glu

His

170

Ser

Cys

Leu

Phe

Lys

Ala

Asp

Glu

Ala

Lys

Glu

Pro

155

Thr

Val

Asn

-15-

Val

Thr

Gly

Ile

60

Asp

Asp

Tyr

Gly

Ser

140

Val

Phe

Val

Val

Gln

Phe

Leu

45

Tyr

Ser

Thr

Trp

Pro

125

Thr

Thr

Pro

Thr

Asp
205

Pro

Asn

30

Glu

Tyr

Lys

Ala

Gly

110

Ser

Ala

Val

Ala

Val

190

His

Gly

15

Thr

Trp

Ala

Asn

Val

95

Gln

Val

Ala

Ser

Val

175

Pro

Lys

Gly

Tyr

Val

Asp

Ser

80

Tyr

Gly

Phe

Leu

Trp

160

Leu

Ser

Pro



Ser

Cys

225

Phe

Val

Phe

Pro

Thr

305

Val

Thr

Arg

Gly

Pro

385

Ser

Asn

210

Pro

Pro

Thr

Asn

Arg

290

Val

Ser

Lys

Glu

Phe

370

Glu

Phe

Thr

Pro

Pro

Cys

Trp

275

Glu

Val

Asn

Gly

Glu

395

Tyr

Asn

Phe

Lys

Cys

Lys

Val

260

Tyr

Glu

His

Lys

Gln

340

Met

Pro

Asn

Leu

Val

Pro

Pro

245

Val

Val

Gln

Gln

Gly

325

Pro

Thr

Ser

Tyr

Tyr
405

Asp

Ala

230

Lys

Val

Asp

Phe

Asp

310

Leu

Arg

Lys

Asp

Lys

390

Ser

Lys

215

Pro

Asp

Asp

Gly

Asn

295

Trp

Pro

Glu

Asn

Ile

375

Thr

Lys

Thr

Pro

Thr

Val

Val

280

Ser

Leu

Ala

Pro

Gln

360

Ala

Thr

Leu

Val

Val

Leu

Ser

265

Glu

Thr

Asn

Py

Gln

345

Val

Val

Pro

Thr

Glu

Ala

Met

250

His

Val

Phe

Gly

Ile

330

Val

Ser

Glu

Pro

Val
410

Arg

Gly

235

Ile

Glu

His

Arg

Lys

315

Glu

Tyr

Leu

Trp

Met

395

Asp

-16 -

Lys

220

Pro

Ser

Asp

Asn

Val

300

Glu

Lys

Thr

Thr

Glu

380

Leu

Lys

Cys

Ser

Arg

Pro

Ala

285

Val

Tyr

Thr

Leu

Cys

365

Ser

Asp

Ser

Cys

Val

Thr

Glu

270

Lys

Ser

Lys

Ile

Pro

350

Leu

Asn

Ser

Arg

Val

Phe

Pro

255

Val

Thr

Val

Cys

Ser

335

Pro

Val

Gly

Asp

Trp
415

Glu

Leu

240

Glu

Gln

Lys

Leu

Lys

320

Lys

Ser

Lys

Gln

Gly

400

Gln



Gln Gly Asn

His Tyr Thr
435
<210> 17
<200 7
<212> PRT
<213> Homo
<400> 17

Cys Gly Gly
1

<210> 18
<211> 4
<212> PRT
<213> Homo
<400> 18

Ala Glu Asp
1

2Lz
<211>
<212>
il e

19
660
DNA

<220>
<223>
sequ

<400> 19
gacgtggtga

atctcctgece
tatctgcaga
tcecggegtge
teecegggtgg
ttcacctteg

ttcatcttcc

Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn

420

Gln Lys

sapiens

440

His Glu Asp Thr

5

sapiens

Ser

ence)

tgacccagtc
ggtcctcccea
agcctggcca
ctgaccggtt
aggccgagga
gcggaggecac

cgccatctga

Artificial Sequence

ccctetgtece
gtccctggtyg
gtctcctcag
ctctggctcece
cgtgggegtyg
caaggtggag

tgagcagttg

425

ctgcctgtga
cactccaccg
ctgctgatct
ggctccggca
tactactgct
atcaagcgaa

aaatctggaa

- 1T

430

Ser Leu Ser Leu Ser Pro Gly Lys

445

cccectggega
gcaacaccta
acaaggtgtc
ccgacttcac
cccagtccac
ctgtggctge

ctgcctctgt

Humanized antibody sequence containing murine and human residues
(HuZa4 VH3VL3 hcgl,k cDNA sequence - light chain without signal

gcctgcecctcece
tctgcactgg
caaccggttc
cctgaagatc
ccacgtgcct
accatctgtc

tgtgtgcctyg

60

120

180

240

300

360

420



gtacagtgga
caggacagca
tacgagaaac

acaaagagct

aggtggataa
aggacagcac
acaaagtcta

tcaacagggg

cgccctccaa
ctacagcctc
cgcctgcgaa

agagtgttag

Humanized antibody sequence containing murine and human residues

(Hu2A4 VH3VL3 hcgl, k cDNA sequence - light chain)

ctgaataact tctatcccag agaggccaaa
tcgggtaact cccaggagag tgtcacagag
agcagcaccc tgacgctgag caaagcagac
gtcacccatc agggcctgag ctcgccegtce
<210> 20
<211> 726
<212> DNA
<213> Artificial Sequence
<220>
<223>
<220>
<221> sig peptide
<222> (1) ..(66)
<220>
<221> CDS
<222> (1)..(726)
<220>
<221> V_region
<222> (67)..(402)
<220>
<221> C_region
222> (403w (126)
<400> 20
atg gac atg cgg gtg ccc gca cag
Met Asp Met Arg Val Pro Ala Gln
1 5
gtg tcc ggc tcc tcec ggce gac gtg
Val Ser Gly Ser Ser Gly Asp Val
20
ctg cct gtg acc cct ggc gag cct
Leu Pro Val Thr Pro Gly Glu Pro
35 40
cag tcc ctg gtg cac tcc ace ggc
Gln Ser Leu Val His Ser Thr Gly
50 55

ctg
Leu

ctg
Leu
10

ggc
Gly

atg
Met

acc
Thr

gtg
Val
25

atc
Ile

tcc
Ser

e
Ala

tat
Tyr

aac
Asn

acc
Thr

- 18 -

ctg
Leu

ctg
Leu

atg
Met

(alokm
Pro
30

tece
Ser

cag
Gln

tee
Ser

tgc
Cys
45

cgg
Arg

cac
His

ctg
Leu
60

tagg
Trp

ctg
Leu
15

tgg
Trp

tce
Ser

ctg
Leu

oo
Ser

tec
Ser

tat
Tyr

ctg
Leu

480

540

600

660

48

96

144

192



cag
Gln
65

cgg
Arg

gac
Asp

tac
Tyr

acc
Thr

tte
Phe
145

tgc
Cys

gtg
Val

cag
Gln

agc
Ser

cat
His
225

tgt
Cys

aag
Lys

ttc
Phe

tio
Phe

tac
Tyr

aag
Lys
130

ccqg

Pro

ctg
Leu

gat
Asp

gac
Asp

aaa
Lys
210

cag
Gln

tag

<210>
<211>
AP
E R

(alagal
Pro

tee
Ser

acc
THTE

tgc
Cys
115

gtg
Val

cca
Pro

ctg
Leu

aac
Asn

agc
Ser
195

gca
Ala

ggc
Gly

21
241
PRT

ggc
Gly

ggc
Gly

ctg
Leu
100

tee
Ser

gag
Glu

> o o o
Ser

aat
Asn

gcc
Ala
180

aag

Lys

gac
Asp

ctg
Leu

cag
Gln

gtg
Val
85

aag
Lys

cag
Gln

atc
Ile

gat
Asp

aac
Asn
165

ctc
Leu

gac
Asp

tac
Tyr

agc
Ser

tct
Ser
70

cct
Pro

atc
Ile

tea
Ser

aag
Lys

gag
Glu
150

tte
Phe

caa
Gln

agc
Ser

gag
Glu

tcg
Ser
230

cct
Pro

gac
Asp

tcc
Ser

acc
Thr

cga
Arg
135

cag
Gln

tat
Tyr

tcg
Ser

acc
Thr

aaa
Lys
215

ccc
Pro

Artificial Sequence

cag
Gln

cgg
Arg

cgg
Arg

cac
His
120

act
Thr

ttg
Leu

cee
Pro

ggt
Gly

tac
Tyr
200

cac

His

gtc
Val

ctg
Leu

tte
Phe

gtg
Val
105

gtg
Val

gtg
Val

aaa
Lys

aga
Arg

aac
Asn
185

agc

Ser

aaa
Lys

aca
Thr

ctg
Leu

tet

Ser
90

gag
Glu

cet
Pro

gct
Ala

tet
Ser

gag
Glu
170

teec

Ser

cte
Leu

gtc
Val

aag
Lys

atc
Ile
75

ggc
Gly

gcc
Ala

Ete
Phe

gca
Ala

gga
Gly
155

gcc
Ala

cag
Gln

agc
Ser

tac
Tyr

agc
Ser
235

-19 -

tac
Tyr

tee
Ser

gag
Glu

goe
Thr

cca
Pro
140

act
Thr

aaa
Lys

gag
Glu

agc
Ser

gcc
Ala
220

o7 sy e
Phe

aag
Lys

ggc
Gly

gac
Asp

ttc
Phe
125

tct
Ser

gcc
Ala

gta
Val

agt
Ser

acc
Thr
205

tgc
Cys

aac
Asn

gtg
Val

tece
Ser

gtg
Val
110

ggc
Gly

gtc
Val

tet
Ser

caqg
Gln

gtc
Val
190

ctg

Leu

gaa
Glu

agg
Arg

tce
Ser

ggc
Gly
95

ggc
Gly

gga
Gly

ttc
Phe

gtt
Val

tgg
Trp
175

aca
Thr

acg
Thr

gtc
Val

gga
Gly

aac
Asn
80

acc
Thr

gtg
Val

ggc
Gly

atc
Ile

gtg
Val
160

aag
Lys

gag
Glu

ctg
Leu

acc
Thr

gag
Glu
240

240

288

336

384

432

480

528

576

624

672

720

726



<220>
<223>

<400>

21

Met Asp Met

1

Val

Leu

Gln

Gln

65

Arg

Asp

Tyr

Thr

Phe

145

Cys

Val

Ser

Pro

Ser

50

Lys

Phe

Phe

Tyr

Lys

130

Pro

Leu

Asp

Gly

Val

35

Leu

Pro

Ser

Thr

Cys

115

Val

Pro

Leu

Asn

Arg

Ser

20

Thr

Val

Gly

Gly

Leu

100

Ser

Glu

Ser

Asn

Ala
180

Val

Ser

Pro

His

Gln

Val

85

Lys

Gln

Ile

Asp

Asn

165

Leu

Pro

Gly

Gly

Ser

Ser

70

Pro

Ile

Ser

Lys

Glu

150

Phe

Gln

Synthetic Construct

Ala

Asp

Glu

Thr

55

Pro

Asp

Ser

Thr

Arg

135

Gln

Tyr

Ser

Gln

Val

Pro

40

Gly

Gln

Arg

Arg

His

120

Thr

Leu

Pro

Gly

Leu

Val

25

Ala

Asn

Leu

Phe

Val

105

Val

Val

Lys

Arg

Asn
185

Leu

10

Met

Ser

Thr

Leu

Ser

90

Glu

Pro

Ala

Ser

Glu

170

Ser

Gly

Thr

Ile

Tyr

Ile

75

Gly

Ala

Phe

Ala

Gly

155

Ala

Gln

-20 -

Leu

Gln

Ser

Leu

60

Tyr

Ser

Glu

Thr

Pro

140

Thr

Lys

Glu

Leu

Ser

Cys

45

His

Lys

Gly

Asp

Phe

1235

Ser

Ala

Val

Ser

Met

Pro

30

Arg

Trp

Val

Ser

Val

110

Gly

Val

Ser

Gln

Val
190

Leu

15

Leu

Ser

Tyr

Ser

Gly

95

Gly

Phe

Val

Trp

175

Thr

Trp

Ser

Ser

Leu

Asn

80

Thr

Val

Gly

Ile

Val

160

Lys

Glu



Gln Asp Ser Lys Asp Ser

195

Ser Lys Ala Asp Tyr Glu Lys

210

His
275

Cys

<210>
<21 1>
<212>
LB

22
1350
DNA

<220>
<223>

Gln Gly Leu Ser Ser

Thr
200

His
215

Pro Val

230

sequence)

<400> 22
gaggtgcagc

tcectgegecg
cctggcaagg
tactacgccg
ctgtatctgc
ccttactceceg
tccaccaagg
acagcggccce
aactcaggcg
ctctactccc
atctgcaacg
tcttgtgaca
tcagtcttecce

gtcacatgcg

tggtcgagtce
cobeeggett
gactggagtg
actccgtgaa
agatgaactc
acteccttcge
gccecatcggt
tgggctgceccect
ccctgaccag
tcagcagcegt
tgaatcacaa
aaactcacac

tottocoeoe

tggtggtgga

Artificial Sequence

cggcggaggce
caccttcaac
ggtggcccgg
ggaccggttc
cctgaaaacc
ctactggggc
cttceceeectg
ggtcaaggac
cggcgtgcac
ggtgaccgtg
gcccagcaac
atgcccaccg
aaaacccaag

cgtgagccac

Lys Val Tyr Ala Cys

Thr Lys Ser
235

ctggtgcagc
acctacgcca
atcaggtcca
accidtetoce
gaggacaccg
cagggcaccc
gcaccctect
tacttccecg
accttcccgg
ccctccagcea
accaaggtgg
tgcccagcecac
gacaccctca

gaagaccctg

s

205

220

Phe Asn

ctggcggctc
tgtactggat
agtccaacaa
gggacgactc
ccgtgtacta
tggtgaccgt
ccaagagcac
aaccggtgac
ctgtcctaca
gcttgggcac
acaagagagt
ctgaactcct
tgatctcceg

aggtcaagtt

Tyr Ser Leu Ser Ser Thr Leu Thr Leu

Glu Val Thr

Arg Gly Glu

240

Humanized antibody sequence containing murine and human residues
(Hu2A4 VH3VL3 hcgl,k cDNA sequence - heavy chain without signal

cctgagactg
caggcaggct
ctacgctatc
caagaactcc
ctgcgctecgg
gtccagcgcce
ctetggggge
ggtgtcgtygg
gtcctcagga
ccagacctac
tgagcccaaa
ggggggaccg
gacccctgag

caactggtac

60

120

180

240

300

360

420

480

540

600

660

720

780

840



acaaagccgc
ctgcaccagg
ccagcccceca
tacacgctgce
gtcaaaggct
aacaactaca
aagctcaccg

catgaggctc

gggaggagca
actggctgaa
tcgagaaaac
goocateecg
tctatcccag
agaccacgcc
tggacaagag

tgcacaacca

gtacaacagc
tggcaaggag
catctccaaa
ggaggagatg
cgacatcgcc
tcecegtgetg
caggtggcag

ctacacgcag

(Hu2A4 VH3VL3 hcgl, k cDNA sequence - heavy chain)

gtggacggcyg tggaggtgca taatgccaag
acgtaccgtg tggtcagcgt cctcaccgtc
tacaagtgca aggtctccaa caaagccctc
gccaaagggc agccccgaga accacaggtg
accaagaacc aggtcagcct gacctgcctg
gtggagtggg agagcaatgg gcagccggag
gactccgacg gctccttett cctctatagce
caggggaacg tcttctcatg ctccgtgatg
aagagcctct ccctgtcccece gggtaaatga
<210> 23

<211> 1407

<212> DNA

<213> Artificial Sequence

<220>

<223>

<220>

<221> sig _peptide

€222 (1)« .(8T)

<220>

<Z221> CDS

<222> (1)..(1407)

<220>

<221> V_region

<222> (58)..(414)

<220>

<221> C_region

<222> (415)..(1407)

<400> 23

atg gag ttc
Met Glu Phe
1

gtg: cag tia
Val Gln Cys

tte

ggc ctg tcc
Gly Leu Ser
5]

gag gtg cag
Glu Val Gln
20

tgg ctg
Trp Leu

ctg gtc
Leu Val

Phe

gag
Glu
25

ctg gtg gcc
Leu Val Ala
10

tcec ggc gga
Ser Gly Gly

20

atc
Ile

ggc
Gly

ctg aag ggc
Leu Lys Gly
15

ctg gtg cag
Leu Val Gln
30

900

960

1020

1080

1140

1200

1260

1320

1350

Humanized antibody sequence containing murine and human residues

48

96



cct
Pro

aac
Asn

gag
Glu
65

tac
Tyr

aag
Lys

gcc
Ala

ggc
Gly

tcg
Ser
145

gcg
Ala

gtg
Val

gct
Ala

gtg
Val

cac
His
225

ggc
Gly

acc
Thr
50

tgg
Trp

gco
Ala

aac
Asn

gtg
Val

cag
Gln
130

gtc
Val

gcce
Ala

tcg
Ser

gtc
Val

cec
Pro
210

aag
Lys

ggc
Gly
35

tac
Tyr

gtg
Val

gac
Asp

Tece
Ser

tac
Tyr
115

ggc
Gly

tte
Phe

ctg
Leu

tgg
Trp

cta
Leu
195

tee
Ser

cee
Pro

tece
Ser

gcc
Ala

gce
Ala

tece
Ser

ctg
Leu
100

tac
Tyr

ace
Thr

8l o
Pro

ggc
Gly

aac
Asn
180

cag
Gln

agc
Ser

agce
Ser

ctg
Leu

atg
Met

cgg
Arg

gtg
Val
85

tat
Tyr

tgc
Cys

ctg
Leu

ctg
Leu

tgc
Cys
165

tca
Ser

tce
Ser

agc
Ser

aac
Asn

aga
Arg

tac
bkl i

atc
Ile
70

aag
Lys

ctg
Leu

gct
Ala

gtg
Val

gca
Ala
150

ctg
Leu

ggc
Gly

tca
Ser

ttg
Leu

acc
Thr
230

ctg
Leu

tgg
Trp
55

agg
Arg

gac
Asp

cag
Gln

cgg
Arg

acc
Thr
135

cce
Pro

gtc
Val

gcc
Ala

gga
Gly

ggc
Gly
215

aag
Lys

ot o)
Ser
40

atc
Ile

tec
Ser

cgg
Arg

atg
Met

cct
Pro
120

gtg
Val

e
Ser

aag
Lys

ctg
Leu

cte
Leu
200

acc

Thr

gtg
Val

tgc
Cys

agg
Arg

aag
Lys

tte
Phe

aac
Asn
105

tac
Tyr

tce
Ser

tce
Ser

gac
Asp

acc
Thr
185

tac

Tyr

cag
Gln

gac
Asp

gcc
Ala

cag
Gln

tcc
Ser

acc
Thr
S0

tcc
Ser

tce
Ser

agc
Ser

aag
Lys

tac
Tyr
170

agc

Ser

tee
Ser

acc
Thr

aag
Lys

gcce
Ala

gct
Ala

aac
Asn
75

atc
Ile

ctg
Leu

gac
Asp

gcc
Ala

agc
Ser
Lo

ttc
Phe

ggc
Gly

ctc
Leu

tac
Tyr

aga
Arg
235

93

teoe
Ser

ool
Pro
60

aac
Asn

tcc
Ser

aaa
Lys

teoe
Ser

teg
Ser
140

acc
Thr

cce
Pro

gtg
Val

agc
Ser

atc
Ile
220

gtt
Val

ggc
Gly
45

ggc
Gly

tac
Tyr

cgg
Arg

acc
Thr

ttc
Phe
125

acc
Thr

tct
Ser

gaa
Glu

cac
His

agc
Ser
205

tgc

Cys

gag
Glu

ttg
Phe

aag
Lys

gct
Ala

gac
Asp

gag
Glu
110

gce
Ala

aag
Lys

gg99
Gly

ccg
Pro

acc
Thr
190

gtg
Val

aac
Asn

cen
Pro

acc
Thr

gga
Gly

atc
Ile

gac
Asp
95

gac
Asp

tac
Tyr

ggc
Gly

ggc
Gly

gtg
Val
175

ttc
Phe

gtg
Val

gtg
Val

aada
Lys

ttc
Phe

ctg
Leu

tac
Tyr
80

Lee
Ser

acc
Thr

tgg
Trp

cca
Pro

aca
Thr
160

acg
Thr

ccg
Pro

acc
Thr

aat
Asn

tot
Ser
240

144

192

240

288

336

384

432

480

528

576

624

672

720



tgt
Cys

999
Gly

atg
Met

cac
His

gtg
Val
305

tac
Tyr

ggc
Gly

atc
Ile

gtg
Val

agc
Ser
385

gag
Glu

ccc
Pro

gtg
Val

gac
Asp

gga
Gly

atc
Ile

gaa
Glu
290

cat
His

cgt
Arg

aag
Lys

gag
Glu

tac
Tyr
370

ctg

Leu

tgg
Trp

gtg
Val

gac
Asp

aaa
Lys

ccg
Pro

tee
Ser
275

gac
Asp

aat
Asn

gtg
Val

gag
Glu

aaa
Lys
355

acg
Thr

acc
Thr

gag
Glu

ctg
Leu

aag
Lys
435

act
Thr

tca
Ser
260

cgg
Arg

cct
Pro

gcc
Ala

gtc
Val

tac
Tyr
340

acc
Thr

ctg
Leu

tgc
Cys

agce
Ser

gac
Asp
420

agc
Ser

cac
His
245

gtc
Val

acc
Thr

gag
Glu

aag
Lys

age
Ser
325

aag
Lys

atc
Ile

ccc
Pro

ctg
Leu

aat
Asn
405

tece

Ser

agg
Arg

aca
Thi

ttc
Phe

cct
Pro

gtc
Val

aca
Thr
310

gtc
Val

tgc
Cys

toe
Ser

cca
Pro

gtc
Val
390

efefe)
Gly

gac
Asp

tgg
Trp

tgc
Cys

ctc
Leu

gag
Glu

aag
Lys
295

aag
Lys

cte
Leu

aag
Lys

aaa
Lys

tee
Ser
375

daaa

Lys

cag
Gln

ggc
Gly

cag
Gln

coe
Pro

ttc
Phe

gtc
Val
280

tte
Phe

cecg
Pro

acc
Thr

gtc
Val

gcc
Ala
360

cgg
Arg

ggce
Gly

alels
Pro

tcc
Ser

cag
Gln
440

ccqg
Pro

cao
Pro
265

aca
Thr

aac
Asn

cgg
Arg

gtc
Val

tce
Ser
345

aaa
Lys

gag
Glu

ttc
Phe

gag
Glu

tte
Phe
425

gg99
Gly

tgc
Cys
250

cca
Pro

tgc
Cys

tgg
Trp

gag
Glu

ctg
Leu
330

aac
Asn

gg99
Gly

gag
Glu

tat
Tyr

aac
Asn
410

ttc
Phe

aac
Asn

cca
Pro

aaa
Lys

gtg
Val

tac
Tyr

gag
Glu
315

cac
His

aaa
Lys

cag
Gln

atg
Met

ccc
Pro
395

aac
Asn

cte
Leu

gtc
Val

.

gca
Ala

CCE
Pro

gtg
Val

gtg
Val
300

cag
Gln

cag
Gln

gcc
Ala

cee
Pro

acc
Thr
380

agc
Ser

tac
Tyr

tat
Tyr

tte
Phe

cct
Pro

aag
Lys

gtg
Val
285

gac
Asp

tac
Tyr

gac
Asp

ctc
Leu

cga
Arg
365

aag
Lys

gac
Asp

aag
Lys

agc
Ser

tca
Ser
445

gaa
Glu

gac
Asp
270

gac
Asp

ggc
Gly

aac
Asn

tgg
Trp

cca
Pro
350

gaa
Glu

aac
Asn

atc
Ile

acc
Thr

aag
Lys
430

tgc
Cys

ctc
Leu
255

acc
Thr

gtg
Val

gtg
Val

agc
Ser

ctg
Leu
335

gcc
Ala

cca
Pro

cag
Gln

gcc
Ala

acqg
Thr
415

ctc
Leu

tce
Ser

ctg
Leu

cte
Leu

agc
Ser

gag
Glu

acg
Thr
320

aat
Asn

Ece
Pro

cag
Gln

gtc
Val

gtg
Val
400

(e lahs
Pro

acc
Thr

gtg
Val

768

816

864

912

960

1008

1056

1104

1152

1200

1248

1296

1344



atg
Met

tce
Ser
465

cat
His
450

gag
Glu

gct
Ala

ctg cac aac cac tac acg cag aag agc ctc tcc ctg
Leu His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu

ccg ggt aaa tga

Pro

<210>
el
AR
<213>

<220>
<223>

<400>

Gly

24
468
PRT

Lys

455

Artificial Sequence

Synthetic Construct

24

Met Glu Phe

1

Val

Pro

Asn

Glu

65

Tyr

Lys

Ala

Gly

Gln

Gly

Thr

50

Trp

Ala

Asn

Val

Gln
130

Cys

Gly

Tyr

Val

Asp

Ser

Tyr

115

Gly

Gly

Glu

20

Ser

Ala

Ala

Ser

Leu

100

Tyr

Thr

Leu

Val

Leu

Met

Arg

Val

85

Tyr

Cys

Leu

Ser

Gln

Arg

Tyr

Ile

70

Lys

Leu

Ala

Val

Trp

Leu

Leu

Trp

55

Arg

Asp

Gln

Arg

Thr
135

Leu

Val

Ser

40

Ile

Ser

Arg

Met

Pro

120

Val

Phe

Glu

25

Cys

Arg

Lys

Phe

Asn

105

Tyr

Ser

Leu

10

Ser

Ala

Gln

Ser

Thr

90

Ser

Ser

Ser

Val

Gly

Ala

Ala

Asn

25

Ile

Leu

Asp

Ala

-25-

460

Ala

Gly

Ser

Pro

60

Asn

Ser

Lys

Ser

Ser
140

Ile

Gly

Gly

Gly

Tyr

Arg

Thr

Phe

125

Thr

Leu

Leu

30

Phe

Lys

Ala

Asp

Glu

110

Ala

Lys

Lys

Val

Thr

Gly

Ile

Asp

95

Asp

Tyr

Gly

Gly

Gln

Phe

Leu

Tyr

80

Ser

Thr

Trp

Pro

1392

1407



Ser

145

Ala

Val

Ala

Val

His

225

Cys

Gly

Met

His

Val

305

Tyr

Gly

Val

Ala

Ser

Val

Pro

210

Lys

Asp

Gly

Ile

Glu

290

His

Arg

Lys

Phe

Leu

Trp

Leu

195

Ser

Pro

Lys

Pro

Ser

275

Asp

Asn

Val

Glu

Pro

Gly

Asn

180

Gln

Ser

Ser

Thr

Ser

260

Arg

Pro

Ala

Val

Tyr
340

Leu

Cys

165

Ser

Ser

Ser

Asn

His

245

Val

Thr

Glu

Lys

Ser

325

Lys

Ala

150

Leu

Gly

Ser

Leu

Thi

230

Thr

Phe

Pro

Val

Thr

310

Val

Cys

Pro

Val

Ala

Gly

Gly

215

Lys

Cys

Leu

Glu

Lys

293

Lys

Leu

Lys

Ser

Lys

Leu

Leu

200

Thr

Val

Pro

Phe

Val

280

Phe

Pro

Thr

Val

Ser

Asp

Thr

185

Tyr

Gln

Asp

Pro

Py

265

Thr

Asn

Arg

Val

Ser
345

Lys

Tyr

170

Ser

Ser

Thr

Lys

Cys

250

Pro

Cys

Trp

Glu

Leu

330

Asn

Ser

155

Phe

Gly

Leu

Tyr

Arg

235

Pro

Lys

Val

Tyr

Glu

315

His

Lys

-26 -

Thr

Pro

Val

Ser

Ile

220

Val

Ala

Pro

Val

Val

300

Gln

Gln

Ala

Ser

Glu

His

Ser

205

Cys

Glu

Pro

Lys

Val

285

Asp

Tyr

Asp

Leu

Gly

Pro

Thr

190

Val

Asn

Pro

Glu

Asp

270

Asp

Gly

Asn

Trp

Pro
350

Gly

Val

175

Phe

Val

Val

Lys

Leu

255

Thr

Val

Val

Ser

Leu

335

Ala

Thr

160

Thr

Pro

Thr

Asn

Ser

240

Leu

Leu

Ser

Glu

Thr

320

Asn

Pro



Ile

Val

Ser

385

Glu

Pro

Val

Met

Ser
465

Glu

Tyr

370

Leu

Trp

Val

Asp

His

450

Pro

Lys

355

Thr

Thr

Glu

Leu

Lys

435

Glu

Gly

Thr

Leu

Cys

Ser

Asp

420

Ser

Ala

Lys

Ile

Pro

Leu

Asn

405

Ser

Arg

Leu

Ser

Pro

Val

390

Gly

Asp

Trp

His

Lys

Ser

375

Lys

Gln

Gly

Gln

Asn
455

Ala

360

Arg

Gly

Pro

Ser

Gln
440

His

Lys

Glu

Phe

Glu

Phe

425

Gly

Tyr

Gly

Glu

Tyr

Asn

410

Phe

Asn

Thr

Gln

Met

Pro

395

Asn

Leu

Val

Gln

.

Pro

Thr

380

Ser

Tyr

Tyr

Phe

Lys
460

Arg

365

Lys

Asp

Lys

Ser

Ser

445

Ser

Glu

Asn

Ile

Thr

Lys

430

Cys

Leu

Pro

Gln

Ala

Thr

415

Leu

Ser

Ser

Gln

Val

Val

400

Pro

Thr

Val

Leu





