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<160> 96
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<210> 1

<211> 352

<212> PRT

<213> homo sapiens

<400> 1

Met Glu Gly I1e Ser Ile Tyr Thr Ser ;gp Asn Tyr Thr Glu G;u Met
1 5 1

Gly Ser Gly %sp Tyr Asp Ser Met %ys Glu Pro Cys Phe égg Glu Glu
0 5

Asn Ala Asn Phe Asn Lys Ile Pge teu Pro Thr tle Tyr Ser Ile Ile
35 4 45

phe Leu Thr Gly Ile val Gly Asn Gly Leu val Ile Leu val Met Gly
50 55 60

Tyr GIn Lys Lys Leu Arg Ser Met Thr Asp Lys Tyr Arg Leu His teu
65 70 75 80

ser val Ala Asp Leu Leu Phe val Ile Thr Leu Pro Phe Trp Ala val
85 90 95

Asp Ala val Ala Asn Trp Tyr Phe Gly Asn Phe Leu Cys Lys Ala val
100 105 110

His val ITe Tyr Thr val Asn Leu Tyr Ser Ser val Leu Ile Leu Ala
115 120 125

phe Ile Ser Leu Asp Arg Tyr Leu Ala Ile val His Ala Thr Asn Ser
130 135 140

Gln Arg Pro Arg Lys Leu Leu Ala Glu Lys val val Tyr val Gly val
145 150 155 160

Trp Ile Pro Ala Leu Leu Leu Thr Ile Pro Asp Phe Ile Phe Ala Asn
165 170 175

val ser Glu Ala Asp Asp Arg Tyr Ile Cys Asp Arg Phe Tyr Pro Asn
180 185 190
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Asp

Ile

LyS

Thr

Ite

Ala

Leu

305

Ser

HMis

Leu

Leu

210

Leu

val

Gly

cys

Leu

290

Gly

Arg

Ser

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

<400>

Ser

Ile

Ile

Glu

275

Ala

Ala

Gly

Ser

2
356
PRT
homo

2

Met Ser Ile
1

Thr Glu Glu

phe arg Glu

35

Tyr Ser Ile
50

Leu val Met

65

val

Gly

His

l.ey

Ser

260

Phe

Phe

Lys

ser

vai
340

val

Ile

Ser

Ile

245

Ile

Glu

Phe

Phe

Ser

325

Ser

sapiens

Pro
Met
20

Glu
ITe

Gly

Leu
5

Gly
AsSn

Phe

Tyr

val

val

230

Leu

ASD

Asn

His

Lys

310

Leu

Thr

Pro

ser

Ala

tey

Gln
70

Phe

Ile

215

Gly

Ala

Ser

Thr

Cys

295

Thr

LYs

Glu

Leu

Gly

Ash

Thr

55

Lys

Glin

200

teu

His

Phe

Phe

val

280

Cys

Ser

Ile

sSer

Leu

ASp

Phe

40

Gly

Lys

Phe

Ser

GIn

Phe

ITle

265

His

Leu

Ala

Leu

Glu
345

Gln

Tyr

25

Asn

Ile

Leu

eolf-seql

Gin His Ile

cys

LYS

Ala

250

L.eu

LyS

Asn

Glin

Ser

330

Ser

Tle

10

Asp

LYyS

val

Tyr

Arg

235

Cys

Leu

Trp

Pro

His

315

Lys

ser

Tyr

Ser

Ite

Gly

Ccys
220

Lys

Trp

Ile
300
Ala

Gly

Ser

Thr

Met

Phe

Asn
60

Arg Ser Met
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75

Met

205

Ile

Ala

Leu

Ile

sear

285

Leu

L.eu

Lys

Phe

Ser

Lys

Leu

45

Gly

Thr

val

Ile

Leu

Pro

Ile

270

Ile

Tyr

Thr

Arg

His
350

ASD

Glu

30

Pro

Leu

ASp

Gly

Ile

Lys

Tyr

255

Lys

Thr

Ala

Ser

Gly

Ser

AsSn

15

Pro

Thr

val

LYS

Leu

ser

Thr

240

Tyr

Gln

Glu

Phe

val

320

Gly

Ser

TYyr

Cys

ile

Tyr
30



Arg

Phe

Ccys

teu

Ala

145

Tyr

Ile

Phe

MeT

Ile

225

Ala

Leu

Ser

Leu

305

Leu

Lys

l.eu

Trp

LYS

Ile

130

Thr

val

Phe

Tyr

va'l

210

Leu

Pro

Ile

Ile

290

Tyr

Thr

Arg

His

Ala

Ala

115

Leu

Asn

Gly

Ala

Pro

195

Gly

Ite

Lys

Tyr

Ala

Ser

Gly

Leu

val

100

val

Ala

Ser

val

Asn

180

Asn

Leu

Ser

Thr

Tyr

260

Gin

Glu

Phe

val

ser

85

ASp

His

Phe

Gln

ASp

Ile

Lys

Thr

245

Ile

Gly

ala

Leu

ser

325

His

val

Ala

val

Ile

Arg

150

Ile

Ser

Leu

Leu

Leu

230

val

Gly

Cys

Leu

Arg

ser

Ala

val

ser

135

Pro

Pro

Glu

Tre

Pro

215

Ser

ITe

Glu

Ala

295

Ala

Gly

Ser

Asp

Ala

Tyr

120

Leu

Arg

Ala

Ala

val

200

Gly

His

Leu

Ser

Phe

280

Phe

Lys

Ser

val

Leu

Asn

105

Thr

Asp

Lys

Leu

ASp

val

Ile

ser

Ile

Ile

265

Glu

Phe

Phe

ser

Ser
345

eolf-seq]

Leu Phe
90

Trp Tyr

val Asn

Arg Tyr

Leu Leu
155

Leu Leu
170

ASp Arg

val Phe

val Ile

Lys Gly

Leu Ala

250

Asp Ser

Asn Thr

His Cys

Lys Thr

315

Leu Lys
330

Thr Glu

page 3

val

Phe

Leu

l.eu

140

Ala

Thr

Tyr

Gln

Leu

220

His

Phe

Phe

val

300

Ser

Ile

Ser

Ile

Gly

TVYr

125

Ala

Glu

Ile

Ile

Phe

205

ser

Gin

Phe

Ile

His

285

tLeu

Ala

Leu

Glu

Thr

Asn

110

ser

Ile

Lys

Pro

Cys

Gin

Cys

Lys

Ala

L.ey

270

LyS

ASn

Gin

Ser

ser
350

Leu

95

Phe

Ser

val

val

ASD

His

Tyr

Arg

Cys

255

Leu

Trp

Pro

His

Lys

Ser

Pro

Leu

val

His

val

160

Phe

Arg

Ile

cys

Lys

240

Trp

Glu

Ile

Ile

Ala

320

Ggly

Ser



Phe His Ser

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

<400

3
3

355

60

PRT

h
3

omo

Met Glu Asp

1

Gly
Leu
Tyr
Gly
65

ser
Phe
Ile
Asn
TyYr
145
Ley
Ala

Ser

Met

Glu

Leu

rhe

50

Asn

val

Ala

Phe

Phe

130

L.eu

val

Leu

Pro

Leu
210

Asp

Asp

35

val

Ser

Thr

Leu

Gly

Tyr

Ala

Lys

Pro

Ala

195

Leu

Ser

sapiens

rpha

Leu

20

Ala

val

Leu

Asp

Thr

100

Thr

ser

Ile

Phe

val

180

Cys

Arg

Asnh
5
ser
Ala
Ile
val
val
85
l.ey
Phe
Gly
val
Ile
165
Leu

Tyr

Ile

Met

Asn

Pro

Ile

Met

70

Tyr

Pro

Leu

Tle

His

150

Cys

Leu

Glu

Leu

Glu

Tvyr

Cys

Leu

Ile

cys

Leu

135

Ala

Leu

Phe

ASp

Pro
215

ser

Ser

Glu

40

Ala

val

Leu

Trp

LYS

120

Leu

Thr

ser

Arg

Met

200

Gin

ASD

Tyr

25

Pro

Leu

Ile

Asn

Ala

105

val

Leu

Arg

Ile

Ser
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Ser

10

Ser

Glu

val

Leu

Leu

90

Ala

val

Ala

Thr

Trp

Thr

Asn

Phe
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Phe

ser

Ser

Phe

Tyr

Ala

Ser

Ser

Cys

Leuy

155

Gly

val

Asn

Gly

Glu

Thr

Leu

Leu

60

Ser

Leu

Lys

teu

Ile

140

Thr

Leu

Tyr

Thr

Phe
220

Asp

Leu

Glu

45

Leu

Arg

Ala

val

Leu

125

Ser

GIn

ser

Ser

Ala

205

Ile

Phe

Pro

30

Ite

ser

val

Asp

ASH

110

LYS

val

LYS

Leu

Ser

150

Asn

val

Trp

15

Pro

Asn

Leu

Gly

Leu

95

Gly

Glu

ASp

Arg

Leu

175

Asn

Trp

Pro

Lys

Phe

Lys

Leu

Arg

80

Leu

Trp

va'l

Arg

Tyr

160

Leu

val

ATy

Leu



Leu

225

Ala

val

Ala

Arg

Leu

305

Phe

Lys

ser

Ile

His

Leu

Asp

Asn

290

Arg

Asp

Gly

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

<400>

Met

Met

Ile

Thr

275

His

Ser

His

ser

His

355

4
8
PRT

Leu
Gly
Phe
260

Leu

Cys
Gly
Leu
340

Thr

rhe

Gin

245

Leu

Met

ASD

Leu

Leu

325

Pro

Ser

mus musculus

4

Gly phe Thr Phe Thr

1

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

<400>

1

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

<400>

>
10
PRT

5

mus musculus

5

6
11
PRT

Ile Arg Asn Lys Ala
5

mus musculus

6

Ala Arg Asp val Gly
1 5

Cys

230

Lys

Leu

Arg

Arg

Asn

310

Leu

LYS

Thr

Asp

Asn

Ser

Tyr

His

Cys

Thr

Ala

285

Pro

Lys

Asp

Thr

Asnh

Gly

Asn

Gly

Arg

Trp

Gln

280

Leu

Ley

Ile

Ser

Leu
360

Ty

Phe

Ala

Leu

265

val

Asp

Ile

Leu

345

eclf-seql

Thr lLeu
235

Met Arg
250

Pro Tyr

Ile Gin

Ala Thr

Tyr Ala
315

Ala Ile
330

Pro ser

Tyr Thr Thr

10

Tyr Phe Asp Tyr
10
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AFg

val

Asnh

Glu

Glu

306

Phe

His

Phe

Thr

Ile

Leu

Thr

285

Ite

Gly

val

Leu

Phe

val

270

cys

Leu

Gly

Leu

Gly

rPhe

Ala

255

Leu

Gly

Gly

GIn

Ile

ser

Lys

240

val

Leu

Arg

Ile

Lys

Ser

Ser



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

<400

7
12
PRT

mus musculus

7

GIn Ser Leu Phe Asn

1

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

<400>

8
3
PRT

5

mus musculus

8

Trp Ala Ser
1

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

<400

9
8
PRT

mus musculus

9

Met Gin Ser Phe Asn

1

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

<220>
<223>

<400>

10
120
PRT

5

artificial

VH humanized

10

Glu val Gin Leu

1

Ser Leu

Tyr Met

Gly Phe
50

ser val
65

Ala Tyr

Arg

Ser

35

Ile

LYS

Leu

Leu
20

Trp
Arg

Gly

Glin

val

5

ser

val

Asn

Arg

Met
85

eolf-seql

ser Arg Thr Arg L%s Asn Tyr
1

teu Arg Thr

variant

Glu

Cys

Arg

Lys

Phe

70

AsSh

Ser

Thr

Gin

Ala

55

Thr

ser

Gly

Ala

Ala

40

Asnh

Ile

Leu

Gly

Ser

25

Pro

Gly

ser

Lys

Gly Leu
10

Gly phe

Gly Lys

Tyr Thr

Arg Asp
75

Thr Glu
80

Page 6

val

Thr

Gly

Thr

60

ASD

AsSp

GIn

Phe

Leu

45

Glu

Ser

Thr

Pro

Thr

30

Glu

Tyr

LYyS

Ala

Gly

15

Asp

Trp

Ala

Ser

val
95

Arg

Asn

val

Ile
80

Tyr



eolf-seql
Tyr Cys Ala Arg Asp val Gly Ser Asn Tyr Phe Asp Tyr Trp Gly Gln
100 105 110

Gly Thr Leu val Thr val Ser Ser

115 120
<210> 11
<211> 120
<212> PRT
<213> artificial
<220>
<223> vH humanized variant
<400> 11

GTu val &In teu val Glu Ser Gly Gly Gly Leu val Gln Pro Gly Arg
1

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

Tyr Met Ser Trp val Arg GIn Ala Pro Gly tys Gly teu Glu Trp val

Gly Phe ITe Arg Asn Lys Ala Asn Gly Tyr Thr ggr Glu Tyr Ala Ala
50 55

ser val Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ser Lys Ser Ile
65 70 75 80

Ala Tyr Leu GIn Met Asn Ser Leu Lys Thr Glu Asp Thr ala val Tyr
85 20 95

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

Gly Thr Leu val Thr val Ser Ser
115 120

<210> 12

<211> 120

<212> PRYT

<213> artificial

<220>
<223> VvH humanized variant

<400> 12

GTu val GTn Leu val Glu Ser Gly Gly Gly Leu val GlIn pPro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Thr Ala Ser Gly Phe Thr Phe ggr AsSp Ash
20 25
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Tyr

Gly

Ser

65

Ala

Tyr

Gly

Met

Phe

50

val

Tyr

Cys

Thr

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

<220>
<223>

<400>

ser
35

Ile

Lys

Leu

Ala

Leu

115

13
120
PRT

Trp

Arg

Gly

GIn

Arg

val

val

Asn

Arg

Met

85

Asp

Thr

artificial

vH humanized

13

Glu val asn
1

Ser

TYyr

Gly

Ser

65

Leu

Tyr

Gly

Leu

Met

Phe

50

val

Tyr

Cys

Thr

<210>
<211>

Arg

ser

35

Ile

Arg

L.eu

Ala

Leu

115

14
112

Leu

l.eu

20

Trp

Arg

Gly

Glin

Arg

val

val

Ser

val

Asn

Arg

Me{

85

Asp

Thr

ATg

Lys

Phe

70

Asn

val

val

G1in

Ala

35

Thr

Ser

Gly

Ser

variant

Glu

Cys

Arg

LyS

Phe

70

Asn

val

val

Ser

Thr

Gln

Ala

55

Thr

Gly

Ser

Ala

40

Asn

Ile

Leu

Ser

Ser
120

Gly

Ala

Ala

40

Ashn

Ile

Leu

Ser

Ser
120

Pro

Gly

ser

Lys

Asn
105

Gly

ser

25

Pro

Gly

ser

Arg

Asn
105

eolf-seql
Gly Lys Gly

Tyr
Arg
Thr
90

Tyr

Gly
10

Gly
Gly
TYr
Arg
Thr
90

Tyr

page &

Thr

ASD

75

Glu

rhe

Leu

Phe

Lys

Thr

ASp

75

Glu

Phe

Thr
60
Asn

ASp

Asp

val

Thr

Gly

Thr

60

Asn

Asp

ASp

l.eu

45

Glu

ser

Thr

Tyr

Gln

pPhe

Leu

45

Asp

Ser

Thr

Tyr

Glu

Tyr

LyS

Ala

Trp
110

Pro

Thr

30

Glu

Tyr

Lys

Ala

Trp
110

Trp

Ala

ser

val

95

Gly

Gly

15

Asp

Trp

Ala

Ser

val

95

Gly

Leu

Ile
80

Tyr

Gln

Arg

Asn

Leu

Ala

Ile

80

Tyr

Gln



<212>
<213>

<220>
<223>

<400>

PRT

artificial

vL humanized

14

Asp Ite val Met

1

Glu Arg

Arg Thr

Pro Pro
50

Pro Asp
65

Ile ser

ser Phe

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

<220>
<223>

<400>

Ala

Arg

35

Lys

Arg

ser

ASh

i5
112
PRT

Thr

20

LysS

Leu

Phe

Leu

Leuy
100

Thr

5

Ile

Asn

Leu

Ser

Gin

85

Arg

artificial

VL humanized

15

Asp Ile val Met

1

Glu Arg

Arg Thr

Pro Pro
50

Pro Asp
65

Ile Ser

Ala

Arg

35

Lys

Arg

Ser

Thr

20

Lys

L.euy

Phe

Leu

Thr

Ile

AsSn

Leu

ser

GIn
85

variant

Gln Ser

Ash Cys

Tyr Leu

ITe Tyr

55

Gly Ser
70

Ala Glu

Thr Phe

variant

GIn Ser

Ash Cys

Tyr Leu

te Tyr

55

Gly Ser
70

Ala Glu

Pro

LYS

Ala

40

Trp

Gly

Asp

Gly

Pro

Lys

Ala

40

Trp

Gly

AsSp

ASpP

ser

25

Trp

Ala

S5er

val

GIn
105

ASD

Ser

25

Trp

Ala

ser

val

eolf-seql

ser Leu
10

Ser Gln

Tyr Gln

ser Thr

Gly Thr
75

Ala val
90

Gly Thr

ser Leu
10

ser Gln

Tyr Gln

Ser Ala

Gly Thr
75

Ala val
90
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Ala

Ser

Gln

Arg

60

Asp

Tyr

Lys

Ala

Ser

Gin

Arg

60

ASp

Tyr

val

Leu

LYS

45

Glu

Phe

Tvyr

val

val

Leu

Lys

45

ASP

Phe

Tyr

ser

Phe

30

Pro

ser

Thr

Cys

Glu
110

ser

Phe

30

Pro

ser

Thr

cys

Leu
15

Asn
Gly
Gly
Leu
Met
95

Ile

Leu

15

Asn

Gly

Gly

Leu

Met
95

Gly

Ser

val
Thr
80

Gin

Lys

Gly

Ser

Gin

val

Thr
80



Ser Phe Asn Leu Arg

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

<220>
<223>

<400>

100
16
112
PRT
artificial

vL humanized

16

Asp Ile val Met
1

Glu Arg

Arg Thr

Ser Pro
50

Pro Ala
65

ITe ser

ser pPhe

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

<220>
<223>

<400>

1

Ala

Arg

35

Lys

Arg

Arg

Asn

17
112
PRT

Thr

20

LYS

Leu

Phe

val

Leu
100

Thr

Met

Asn

Leu

Thr

GlIn

85

Arg

artificial

vL humanized

17

Asp Ile val Met ghr

Glu Arg Ala Thr met

20

Arg Thr Arg Lys Asn
35

Pro Pro Lys Leu Leu
50

eclf-seql

Thr Phe Gly GIn Gly Thr Lys val Glu Ile Lys
105 110

variant

Gln ser

ser Cys

Tyr Leu

Ile Tyr

Gly ser

70

Ala Glu

Thr Phe

variant

Gin Ser

ser Cys

Tyr Leu

Ila Tyr
55

Pro

Lys

Ala

40

Trp

Gly

ASp

Gly

Pro
LYS
Ala
40

Trp

sSer

Ser

25

Trp

Ala

Ser

l.eu

Glin
105

ASp

Ser

25

Trp

Ala

Ser Leu Ala
10

ser Gln Ser
Tyr Gln Gln

ser Ala Arg
60

Glu Thr Tyr
75

Ala val Tyr
90

Gly Thr Lys

Ser Leu Ala
10

Ser Gln Ser

Tyr Gln Glin

Ser Ala Arg
60
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val

Leu

Asp

Phe

Tyr

val

val

Leu

Ser

Phe

30

Pro

Ser

Thr

cys

Glu
110

ser

Phe

30

Pro

ser

Leu
15

Asn
Gly
Gly
Leu
Met
95

Ile

Leuy
15
Asn

Gly

Gly

Gly

Ser

Gin

va'l

Thr

80

Gln

Lys

Gly

Ser

GIn

val



Pro Asp Arg Phe Ser
65

Ile Ser Arg val Gln
85

Ser Phe Asn Leu Arg

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

<220>

100
18
13z
PRT
artificial

<223> Vi humanized

<400>

18

Asp Ile val Met
1

Glu Arg

Arg Thr

Pro Pro
50

Pro Asp
65

ITe ser

Ser phe

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

<220>
<223>

<400>

Ala

Arg

35

Lys

Arg

Arg

AsSN

19
112
PRT

Thr

20

Lys

Leu

Phe

val

Leu
100

Thr
5

Met
Asn
Leu
Thr
Gln

85

Arg

artificial

vL humanized

19

Asp Ile val Metr Thr

1

5

Glu Arg Ala Thr Met
20

Gly Ser Gly
70
Ala Glu Asp

Thr Phe Gly

variant
GIn Ser Pro
Ser Cys Lys

Tyr Leu Ala
40

ITe Tyr Trp
55

Gly Ser Gly
70

Ala Glu Asp

Thr pPhe Gly

variant

Ser

Leu

Gin
105

Asp

Ser

25

Trp

Ala

Ser

val

Gln
105

eolf-seq]

Glu Thr Tyr Phe Thr
75

Ala val Tyr Tyr Cys
90

Gly Thr tys val Glu
110

Ser Leu Ala vatl Ser
10

Ser GIn Ser Leu Phe
30

Tyr Gin GIn Lys Pro
45

Ser Ala Arg Asp Ser
60

Glu Thr Tyr pPhe Thr
75

Ala val Tyr Tyr Cys
90

Gly Thr Lys val Glu
110

Leu
Met

95

Ile

Leu
15

Ash
Gly
Gly
Leu
Met
95

ITe

Thr
80

Gln

Lys

Gly

ser

Glin

val

Thr

80

Glin

Lys

Gln Ser Pro Asp Ser Leu Ala val Ser Leu Gly
15

10

ser Cys Lys Ser Ser Gln Ser Leu Phe Asn Ser
25

30
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Arg Thr

Pro Pro
50

Pro Asp

65

ITe ser

Ser Phe

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

<220>
<223>

<400>
Asp Ile
1

Glu Arg
Arg Thr

Pro Pro
50

Pro Asp
65

Ile Ser
ser Phe

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

<220>
<223>

APrg
35

Lys
Arg
Ser
ASN

20
112
PRT

Lys

Leu

Phe

Leu

Leu
100

Asn

Leu

Thr

Gln

85

Arg

artificial

vL humanized

20

val

Ala

Arg

35

Lys

Arg

Ser

Asn

21
450
PRT

Met

Thr

20

Lys

Leu

Phe

Leu

Leu
100

Thr

Ile

Asn

Leu

Thre

Gin

85

Arg

artificial

vH humanized

Tyr Leu
ITe Tyr

55

Gly ser
70
Ala Glu

Thr phe

variant

Gin Ser

Asn Cys

Tyr Leu

Iile Tyr

53

Gly ser
70
Ala Glu

Thr Phe

variant

Ala
40

Trp
Gly

ASp

Gly

Pro

LYS

Ala

40

Trp

Gly

AsSp

Gly

Trp

Ala

Ser

Leu

Glin
105

ASD

Ser

25

Trp

Ala

Ser

val

GIn
105

eolf-seq

Tyr Gin

ser Ala

Giu Thr
75

Ala val
90

Gly Thr

Ser Leu
10
ser Glin

Tyr GIn

ser Ala

1

Glin

Arg

60

Tyr

Tyr

LYS

Ala

Ser

Gin

Arg
60

Glu Thr Tyr

75

Ala val Tyr

90

Gly Thr
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Lys

ASD

Phe

Tyr

val

val

Leu

Asp

pPhe

Tyr

val

Pro

Ser

Thr

Cys

Glu
110

Ser

pPhe

30

Pro

Serp

Thr

Cys

Glu
110

Gly

Gly

Leu

Met

95

Ile

Leu
15

Asn
Gly
Gly
Leu
Met
95

Ile

Gln
val
Thr
80

Glin

Lys

Gly

Ser

Gin

val

Thr

80

Gin

Lys



<400>

Glu val GlIn

1

Ser

Tyr

Gly

sSer

65

Ala

TYr

Gly

Phe

Leu

145

Trp

Leu

Ser

Pro

Lys

Pro

Ser

Leu

Met

Phe

50

val

Tyr

Cys

Thr

Pro

130

Gly

AsSn

Gin

Ser

ser

210

Thr

Ser

Arg

21

Arg

ser

35

LysS

Leu

Ala

Ley

115

Leu

Cys

ser

Ser

ser

195

Asn

His

val

Thr

Leu

Leu

20

Trp

Arg

Gly

GIin

Arg

val

Ala

Ley

Gly

Ser

180

Leu

Thr

Thr

Phe

Pro
260

val

Ser

val

Asn

Arg

Met

85

ASp

Thr

Pro

val

Ala

165

Gly

Gly

LYS

Cys

Leu

245

Glu

Glu

Cys

Arg

Lys

Phe

70

Asn

val

val

ser

Lys

150

Leu

Leu

Thr

val

Pro

230

Phe

val

Ser

Thr

Gin

Ala

55

Thr

Ser

Gly

Ser

ser

135

Asp

Thr

Tyr

Gin

ASD

Pro

Pro

Thr

Gly

Ala

Ala

40

Asn

Ile

Leu

ser

ser

120

Lys

Tyr

Ser

ser

Thr

200

LYys

Cys

pPro

Cys

Gly

Ser

25

Pro

Gly

Ser

Lys

Asn

105

Ala

Ser

Phe

Gly

Leu

185

Tyr

Arg

Pro

Lys

va'l
265

eolf-seql

Gly Leu val GIn

10

Gly

Gly

Tyr

Arg

Thr

S0

Tyr

Ser

Thr

Pro

val

170

Ser

Ile

val

Ala

Pro

250

val

Phe

Lys

Thr

ASp

75

Glu

Phe

Thr

ser

Glu

155

His

Ser

Cys

Glu

Pro

235

Lys

val

Thr

Gly

Thr

60

Asp

AsSp

ASp

Lys

Thr

val

Asn

Pro

220

Glu

ASp

ASp
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Phe

Leu

45

Glu

ser

Thr

Tyr

Gly

val

Phe

val

val

205

LyS

Leu

Thr

val

Pro

Thr

30

Glu

Tyr

LyS

Ala

Trp

110

Pro

Thr

Thr

Pro

Thr

190

AsSn

ser

Leu

L.eu

ser
270

Gly

15

Asp

Trp

Ala

Ser

val

95

Gly

ser

Ala

val

Ala

175

val

His

Cys

Gly

Met

255

His

Arg

Asn

val

Ile

80

TYyr

Gin

val

Ala

ser

160

val

Pro

Lys

ASp

Gly

Ile

Glu



ASp

AsSn

val

305

Glu

LyS

Thr

Thr

Glu

385

Leu

Lys

Glu

Gly

Pro

Ala

290

val

Tyr

Thr

Leu

370

Ser

Asp

Ser

Ala

Lys
450

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

<220>

<223>

<400

Glu

275

Lys

Ser

Lys

Ile

Pro

355

Leu

AsSn

ser

Arg

Leu

435

22
450
PRT

val

Thr

val

cys

Ser

340

Pro

val

Gly

ASp

Lys

Lys

Leu

Lys

Ser

Lys

Gln

AsSn

artiticial

22

Phe

Pro

Thr

310

val

Ala

Arg

Gly

Pro

390

Ser

GIn

His

Asn

Arg

295

val

Ser

LyS

Glu

pPhe

375

Glu

Phe

Gly

Tyr

VH humanized variant

Trp

Glu

l.eu

Asn

Gly

Glu

360

Tyr

Asn

Phe

Ash

Thr
440

Tyr

Glu

His

Lys

Gin

345

Met

Pro

ASDH

Leu

val

425

Gin

eolif-seql

val Asp

Gin Tyr

Gln Asp
315

Ala Leu
330

Pro Arg

Thr Lys

Ser Asp

Tyr Lys

395

Tyr Ser
410

phe sar

Lys Ser

Gly

ASH

300

Trp

Pro

Glu

Asn

Ile

380

Thr

Lys

Ccys

Leu

val

285

ser

Leu

Ala

Pro

Gln

365

Ala

Thr

Leu

Ser

ser
445

Glu

Thr

Asn

Pro

Glin

350

va'l

val

Pro

Thr

val

430

Leu

val

Tyr

Gly

Tie

335

val

Ser

Glu

Pro

val

415

Met

Ser

His

Arg

Tyr

Leu

Trp

val

400

ASp

His

Pro

Glu val GIn Leu val Glu ser Gly Gly Gly Leu val GIn Pro Gly Arg
1 5 10 15

Ser Leu Arg Leu Ser Cys Thr Ala ggr Gly pPhe Thr Phe ggr Asp Asn
20
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Tyr

Gly

ser

65

Ala

Tyr

Gly

rhe

Leu

145

Trp

Leu

Ser

Pro

Lys

225

Pro

Ser

Asp

Asn

Met

Phe

50

val

TYr

Cys

Thr

Pro

130

Gly

Asn

Gin

Ser

Ser

210

Thr

Ser

Arg

Pro

Ala
290

Ser

35

Ile

Lys

Leu

Ala

L.eu

115

Leu

Cys

ser

Ser

ser

195

Asn

His

val

Thr

Glu

275

LYS

Trp

Arg

Gly

Glin

Ala

Leu

Gly

Ser

180

Leu

Thr

Thr

Phe

Pro

260

val

Thr

val

Asn

Arg

Met

85

ASp

Thr

Pro

val

Ala

165

Gly

Gly

LyS

cys

Ley

245

Glu

LYS

Lys

Arg

Lys

Phe

70

Asn

val

val

Ser

Lys

156

Leu

Leu

Thr

val

Pro

230

Phe

val

Phe

Pro

Gln

Ala

55

Thr

Ser

Gly

Ser

Ser

135

ASp

Thr

TYr

Gln

Pro

Thr

Asn

Ala

40

Asn

ITe

Leu

Ser

Ser

120

Lys

Tyr

Ser

Ser

Thr

200

Lys

Cys

Pro

Cys

Trp

280

Glu

Pro

Gly

Ser

LYS

Asn

105

Ala

ser

phe

Gly

Leu

185

Tyr

Arg

Pro

LyS

val

265

Tyr

Glu

eolf-seq]
Gly Lys Gly

Tyr

Arg

Thr

90

Tyr

Ser

Thr

Pro

val

170

ser

Ile

val

Ala

Pro

250

val

val

Gln

Thr

ASD

75

Glu

Phe

Thr

ser

Glu

155

His

Ser

Cys

Glu

Pro

235

Lys

val

Asp

Tyr

Thr

60

Asn

Asp

Asp

Lys

Thr

val

Ash

Pro

220

Glu

Asp

ASp

Gly

Asn
300
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Leu

45

Glu

ser

Thr

Tyr

Gly

Gly

val

Pha

val

val

205

Lys

eu

Thr

val

val

285

Ser

Glu

Tyr

Lys

Ala

Pro

Thr

Thr

Pro

Thr

190

Asn

Ser

L.eu

Leu

Ser

270

Glu

Thr

Trp

Ala

ser

val

a5

Gly

Ser

Ala

va'l

Ala

175

val

His

Cys

Gly

Met

255

His

val

Tyr

val

Ite
80

Tyr

val

Ser

160

val

Pro

Lys

ASp

Gly

240

Ile

Glu

His

Arg



val val ser val Leu
305

Glu Tvyr Lys Cys Lys
325

Lys Thr Ile Ser Lys
340

Thr Leu Pro Pro Ser
355

Thr Cys Leu val Lys
370

Glu ser Asn Gly Gln
385

Leu ASp Ser Asp Gly

Lys Ser Arg Trp Gin

Glu Ala Leu His Asn
435
Gly Lys
450
<210> 23
<21l> 450
<212> PRT
<213> artificial

<220>
<223> VH humanized

<400> 23

Glu val GIn Leu val
1 5

Ser Leu Arg lLeu Ser

Tyr Met Ser Trp val
35

Gly Phe Ile Arg Asn
50

ser val Lys Gly Arg
65

Thr val

310

val ser

Ala Lys

Arg Glu

Gly Phe
375

Pro Glu
390
Ser Phe

Gln Gly

His Tyr

variant

Glu ser

Cys Thr

Arg G1In

Lys Ala

55

Phe Thr
70

Leu

Asn

Gly

Glu

360

Tyr

Asn

Phe

Asn

Thr
440

Gly
Ala
Ala
490

Asn

Ite

Lys

Gln

345

Met

Pro

Ash

lLeu

val

425

Gin

Gly
Ser
25

Pro

Gly

Ser

eolf-seql
Gln Asp Trp

Ala

330

Pro

Thr

ser

Tyr

TYyr

410

Phe

Lys

Gly

10

Gly

Gly

Tyr

Arg

315

Leu

Arg

LyS

Asp

LYS

395

Ser

Ser

Ser

leu

Phe

Lys

Thr

AsSp
75

Pro

Glu

Asn

Tle

380

Thr

Lys

cys

Leu

val

Thr

Gly

Thr

50

ASn
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Ley

Ala

Pro

Gln

365

Ala

Thr

Leu

ser

Ser
445

Gln

rhe

Leu

45

Glu

Ser

Asn

Pro

GIn

350

val

val

Pro

Thr

val

430

Leu

Pro

Thr

30

Glu

Tyr

Lys

Ser

Glu

Pro

val

415

Met

Ser

Gly

15

Asp

Trp

Ala

ser

TVYr

Leu

Trp

val

400

ASp

His

Pro

ATg

Asn

Leu

Ala

ITe
80



Ala

Tyr

Phe

Leuy

145

Trp

Leu

Ser

Pro

ser

Asp

Asn

val

305

Glu

Lys

TYF

cys

Thr

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Thr

Ser

Arg

Pro

Ala

290

val

Tyr

Thr

Leu

Ala

Leu

115

Leu

Cys

ser

Ser

ser

195

AsSn

His

val

Thr

ser

Lys

Ile

Gln

Ala

Leu

Gly

sSer

180

Leu

Thr

Thr

Phe

Pro

260

val

Thr

val

Cys

ser
340

Met

85

Asp

Thr

Pro

val

Ala

165

Gly

Gly

Lys

Cys

Leu

245

Glu

Lys

Lys

Leu

LYS

325

Lys

Asn

val

val

Ser

Ley

Thr

val

Pro

230

rhe

val

Phe

Pro

Thr

310

val

Ala

ser

Gly

ser

ser

135

ASp

Thr

Tyr

Gln

215

Piro

Pro

Thr

Asn

Arg

va'l

sSer

Lys

Leu

Ser

Ser

120

Lys

Tyr

Ser

Ser

Thr

200

Lys

cys

Pro

Cys

280

Glu

Leu

Asn

Gly

Lys

Asn

105

Ala

ser

rhe

Gly

Leu

185

Tyr

Arg

Pro

Lys

val

265

Tyr

Glu

His

Lys

GIn
345

eolf-seql

Thr Glu Asp

S0

Tyr

Ser

Thr

Pro

val

170

ser

Ile

val

Ala

Pro

250

val

val

Gin

Gln

Ala
330

Phe

Thr

Ser

Glu

155

His

ser

Cys

Glu

Pro

235

LysS

val

Asp

Tyr

Asp

ey

ASp

Lys

Gly

Pro

Thr

va'l

Asn

Pro

220

Glu

Asp

Asp

Gly

AsSh

300

Trp

Pro

Pro Arg Glu
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Thr

Tyr

Gly

val

Phe

val

val

205

Lys

Leu

Thre

val

val

285

ser

Leu

Ala

Pro

Ala

Trp

Pro

Thr

Thr

Pro

Thr

190

Asn

ser

Leu

ey

Ser

270

Glu

Thr

Asn

Pro

Gln
350

val

95

Gly

Ser

Ala

val

Ala

175

val

His

cys

Gly

Met

255

val

Tyr

Gly

Ile

335

val

TYyr

Glin

val

Ala

Ser

160

val

Pro

Lys

Asp

Gly

240

Ile

His

Arg

Tyr



Thr Leu

Thr Cys
370

Glu Ser
385

Leu Asp

Lys ser

Giu Ala

Gly Lys
450

<210>
<211
<212>
<213>

<220>
<223>

<400>

Pro

355

Leu

Asn

Ser

ATg

Leu

435

24
450
PRT

Pro

val

Gly

ASp

Trp

His

Ser

Lys

Gln

AsSn

artificial

vH humanized

24

Glu val Asn Leu

1

Ser Leu

Tyr Met

Gly Phe
50

Ser val
65

Leu Tyr

TYyr Cys

Arg
Ser
35

Ile
Arg

Leu

Ala

L.eu

20

Trp

Arg

Gly

Gin

val

5

sSer

val

ASn

Arg

Met

85

ASp

Arg Glu
Gly phe

375

Pro Giu
390
ser Phe

Gin Gly

His Tyr

variant

Glu Ser

Cys Thr

Arg GIn

Lys Ala

55

Phe Thr
70

Asn Ala

val Gly

Glu

360

Tyr

Asn

Phe

Asn

Thr
440

Gly

Ala

Ala

40

Asn

Ile

L.eu

ser

Met

Pro

Ash

Leu

val

425

Gin

Pro

Gly

Ser

Arg

Asn
105

eolf-seql

Thr Lys Asn

Ser
Tyr
Tyr
410

Phe

Lys

Gly

10

Gly

Gly

Tyr

Arg

Thr
a0

ASD

Ser

Ser

leu

Phe

Lys

Thr

Asp

75

Glu

Tle
380
Thr
Lys

Cys

Leu

val

Thr

Gly

Thr

60

Asn

ASp

Tyr Phe Asp
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Gin

365

Ala

Thr

Leu

ser

ser
445

Gin

Phe

Leu

45

ASD

Ser

Thr

Tyr

val

val

Pro

Thr

val

430

Leu

Pro

Thr

30

Glu

Tyr

LYS

Ala

Trp
110

Ser

Glu

Pro

val

415

Met

ser

Gly
15

Asp

Trp

ser

val
95

Gly

Leu

Trp

val

400

ASp

His

Pro

ATgQ

Asn

Leu

Ala

Ile

80

Tyr

Gln



Gly
Phe
Leu
145

Trp

Leu

sSer

Pro

ser

Asp

Asn

val

305

Glu

Lys

Thr

Thr

Thr

Pro

130

Gly

Asn

Gln

Ser

Ser

210

Thr

ser

Arg

Pro

Ala

290

val

Ty

Thr

Leu

Cys
370

Leu

115

Leu

cys

Ser

Ser

sar

195

Asn

His

val

Thr

Glu

275

Lys

ser

Lys

Ile

Pro

355

Leu

val

Ala

Leu

Gly

Ser

180

Leuy

Thr

Thr

Phe

Pro

260

val

Thr

val

Cys

Ser

340

Ptro

val

Thr val

Pro ser

val Lys

Ala Leu

165

Gly Leu

Gly Thr

Lys val

Cys Pro

230

Leu Phe
245

Glu val

Lys Phe

Lys Pro

Leu Thr

310

Lys val
325
Lys Ala

ser Arg

Lys Gly

Ser

Ser

135

Asp

Thr

Tyr

Glin

ASp

215

Pro

Pro

Thr

Asn

Arg

val

Ser

Lys

Glu

Phe
375

ser

120

Lys

Tyr

Ser

ser

Thr

200

Lys

Cys

Pro

Cys

Trp

Glu

Leu

Asn

Gly

Glu

360

Tyr

Ala

Ser

Phe

Gly

Leu

185

Tyr

Arg

Pro

Lys

val

265

Tyr

Glu

His

LYS

Gin

345

MetT

Pro

eolf-seqgl
Ser Thr Lys

Thr

Pro

val

170

Ser

Ite

val

Ala

Pro

250

val

val

Gln

Gln

Ala

330

Pro

Thr

Ser

Ser

His

ser

Cys

Glu

Pro

235

Lys

val

ASp

Tyr

315

Leu

Arg

Lys

Asp

Thr

val

ASh

Pro

220

ASp

Asp

Gly

Asn

300

Trp

Pro

Glu

Asn

Ile
380
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Gly

val

Phe

val

val

205

Lys

lLeu

Thr

val

val

285

Ser

Leu

Ala

Pro

Gin

365

Ala

Pro

Thr

Thr

Pro

Thr

190

Asn

Ser

Leu

Leu

Ser

270

Glu

Thr

ASDH

Pro

val

Ser

Ala

val

Ala

175

val

His

Cys

Gly

Met

255

His

val

Tyr

Gly

Ile

335

val

ser

Gluy

val

Ala

Ser

160

val

Pro

LYS

ASp

Gly

Ile

His

Arg

320

Glu

Tyr

Leuy

Trp



Glu

385

Leu

Lys

Glu

Gly

ser Asn Gly Gln

Asp Ser Asp Gly

405

ser Arg Trp Gln

420

Ala Leu His Asn

Lys
450

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

<220>
<223>

<400>

435

25
219
PRT

artificial

vL humanized

25

?sp ITe val Met

Glu

Arg

Pro

Pro

65

Ile

Ser

Arg

GIn

Tyr
145

Arg

Thr

Pro

50

Asp

s5er

Phe

Thr

Leu

130

Pro

Ala
Arg
35

Lys
Arg
Ser
Asn
val
115

Lys

Arg

Thr

20

Lys

Leu

Phe

ieu

Leu

100

Ala

Ser

Glu

Thr

Ile

Asn

Leu

Ser

Gln

&5

Arg

Ala

Gly

Ala

Pro

380

Ser

Gln

His

Glu

Phe

Gly

TYr

variant

GIn

Asn

Tyr

Ile

Gly

70

Ala

Thr

Pro

Thr

Ser

Cys

Leu

Tyr

35

ser

Glu

Phe

Ser

Ala

135

val

AsSn

Phe

AsSn

Thr
440

Pro

Lys

Ala

40

Trp

Gly

Asp

Gly

val

120

ser

Gin

Asn

lLeu

val

425

Glin

Asp

Ser

25

Trp

Ala

ser

val

Gin

105

Phe

val

Trp

eolf-seql
Tyr Lys Thr

Tyr
410

Phe

Lys

Ser

10

Ser

TYr

ser

Gly

Ala

90

Gly

Ile

val

Lys

395

Ser

Ser

Ser

Leu

Glin

GIn

Thr

The

75

val

Thr

Phe

Cys

val
155

Lys

Cys

Leu

Ser

Gln

Arg

60

Asp

TYr

Lys

Pro

Leu

140

Asp

pPage 20

Thr

Leu

ser

Ser
445

val

Leu

Lys

Glu

Phe

Tyr

va'l

Pro

125

Leu

Asn

Pro

Thr

val

430

Leu

ser

Phe

30

Pro

Ser

Thr

cys

Glu

110

ser

Asn

Ala

Pro
val
415

Met

Ser

Leu

15

Asn

Gly

Gly

Leu

Met

G5

Ile

ASp

ASn

Leu

val
400

ASp

Pro

Gly

Ser

GIn

val

Thr

80

GIn

Lys

Glu

Phe

Glin
160



Ser Gly Asn Ser Gin

165

Thr Tyr Ser Leu Ser

180

Lys His Lys val Tyr
195

Pro val Thr Lys Ser

210

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

<220>
<223>

<400>

26
219
PRT

artificial

vL humanized

26

Asp Ile val Met
1

Glu

Arg

Pro

Pro

63

sSer

Arg

GIn

Tyr
145

Arg

Thr

Pro

50

ASp

Ser

Phe

Thr

Leu

130

Pro

Ala

Arg

35

Lys

Arg

Ser

Asn

val

115

Lys

Arg

Thr

20

Lys

Leu

Phe

Leu

Leu

100

Ala

ser

Glu

Thr
5
Ile
Asn
Leu
Ser
Gln
85
Arg
Ala

Gly

Ala

Glu

Ser

Ala

Phe

Ser val

Thr Leu

Cys Glu
200

Asn Arg
215

variant

GlIn

Asn

Tyr

Ile

Gly

70

Ala

Thr

Pro

Thr

Ser Pro

Cys Lys

Leu Ala
40

Tyr Trp
55

ser Gly

Glu Asp

Phe Gly

Ser val
120

Ala ser
135

val GlIn

Thr
Thr
185

val

Gly

Asp

Ser

25

Trp

Ala

Ser

val

Gin

105

Phe

val

Trp

eolf-seq]

Glu GIn Asp
170

Leu Ser Lys

Thr His Gin

Glu Cys

Ser Leu Ala
10

Ser Gln Ser

Tyr GIn GIn

ser Ala Arg
60

Gly Thr Asp
75

Ala val Tyr
90

Gly Thr Lys

ITe Phe Pro

val Cys Leu
140

Lys val Asp
155

pPage 21

Ser

Ala

Gly
205

val

Leu

ASD

Phe

Tyr

val

Pro

125

Leu

Asn

LyS

ASp

Leu

ser

Phe

30

Pro

ser

Thr

Cys

Glu

110

Ser

Asn

Ala

ASp
175
Tyr

Ser

Leu

15

Asn

Gly

Gly

Leu

Met

95

Ite

Asp

AsSD

Leu

ser

Glu

ser

Gly

ser

GIn

val

Thr

80

GIn

Lys

Glu

Phe

GIn
160



ser Gly Asn Ser Gln
165

Thr Tyr Ser Leu Ser
180

Lys His Lys val Tyr
195

Pro Val Thr Lys Ser
210

<210> 27

<211> 219

<212> PRT

<213> artificial
<220>

«223> VL humanized
<400> 27

Asp 1le val Met Thr
1 5

Glu Arg Ala Thr Met
20

Arg Thr Arg Lys Asn
35

Ser Pro Lys Leu Leu
50

pro Ala Arg Phe Thr
65

ITe ser Arg val Gln
85

Ser Phe Asn Leu Arg
100

Arg Thr val Ala Ala
115

GIn Leu Lys Ser Gly
130

Tyr Pro Arg Glu Ala
145

ser Gly Asn Ser Glin
165

Glu

Ser

Ala

Phe

Ser

Thr

Cys

AsSn
215

variant

Gin

Ser

Tyr

Ile

Gly

70

Ala

Thr

Pro

Thr

Lys

Glu

ser

Cys

Leu

Tyr

ser

Glu

Phe

sSer

Ala

135

val

ser

val

Leu

Glu

200

Arg

Pro

Lys

Ala

40

Trp

Gly

ASp

Gly

val

120

Ser

Gln

val

Thr
Thr
185

val

Gly

Ser

Ser

25

Trp

Ala

ser

Leu

Glin

105

Phe

val

Trp

Thr

eolf-seql
Glu GlIn Asp Ser
170

Leu Ser Lys Ala

Thr His GIn Gly
205

Glu Cys

Ser bLeu Ala val
10

Ser Gln Ser Leu

Tyr Gln Gin Lys

ser Ala Arg Asp
60

Glu Thr Tyr Phe
75

Ala val Tyr Tyr
90

Gly Thr Lys val

I'le Phe Pro Pro
125

val Cys Leu Leu
140

Lys val Asp Asn
155

Glu GIn Asp Ser
170
Page 22

Lys

ASD

Leu

Ser

rhe

30

Pro

ser

Thr

Cys

Glu

1190

Ser

ASn

ala

Lys

Asp Ser
175

Tyr Glu

Ser Ser

Leu Gly
15

Asn 5Ser

Gly Gln

Giy val

Ley Thr

80

Met Gin
95

e Lys

Asp Glu

Asn Phe

Leu Gin

160

ASp Ser



Thr Tyr Ser Leu Ser
180

Lys His Lys val Tyr

195

Pro val Thr Lys Ser
210

«<210>
<211>
<212>
<213>

<220>
<223>

<400>

28
219
PRT

artificial

vL humanized

28

Asp Ile val Met

1

Glu

Arg

Pro

Pro

65

Ile

Ser

Arg

Gln

TYr

145

ser

Arg

Thr

Pro

50

Asp

ser

Phe

Thr

Leu

130

Pro

Gly

Ala

Arg

35

lLys

Arg

Arg

ASH

val

115

Lys

Arg

Asn

Thr

20

Lys

Ley

Phe

val

Ley

100

Ala

Ser

Glu

ser

Thr

5

Met

Asn

Leu

ser

Glin

85

Arg

Ala

Gly

ala

Gln
165

Ser

Ala

Phe

Thr

cys

Asn
215

variant

Glin

Ser

TYyr

Ile

Gly

70

Ala

Thr

Pro

Thr

ser

Cys

L.eu

Tyr

55

Ser

Glu

Phe

Ser

Ala

135

val

Ser

Leu
Glu

200

Arg

Pro

Lys

Ala

40

Trp

Gly

ASp

Gly

val

120

Ser

Glin

val

Thr
185

val

Gly

AsSp

Ser

25

Trp

Ala

Ser

Leu

Gln

105

Phe

val

Trp

Thr

eolf-seql

Leu Ser Lys Ala Asp Tyr Glu
190

Thr His Gin Gly Leu Ser Ser

Glu Cys

Ser Leu Ala
10

Ser Gln ser

Tyr Gin Gln

ser Ala Arg
60

Glu Thr Tyr
75

Ala val Tyr
90

Gly Thr Lys

I'le phe Pro

val Cys Leu
140

Lys val Asp
155

Glu GIn Asp
170

Page 23

val

ieu

Lys

ASp

Phe

Tyr

val

Pro

125

Leu

Asn

Ser

Ser

Phe

30

Pro

Ser

Thr

Cys

Glu

110

Ser

Asn

Ala

Lys

L.eu

15

Asn

Gly

Gly

Leu

Met

95

Ile

ASD

Asn

l.eu

Asp

Gly

Ser

Gin

val

Thy

80

Gln

Lys

Glu

rhe

Gln

160

Ser



Thr Tyr Ser Leu Ser
180

L.ys HWis Lys val Tyr
195

ero val Thr Lys Ser

210

<210>
<211
<212>
<213>

<220>
<223>

<400

29
219
PRT

artificial

vL humanized

29

Asp Ile val
1

Glu

Arg

Pro

Pro

65

Ile

Ser

ATg

Glin

Tyr

145

ser

Thr

Arg

Thr

Pro

50

Asp

ser

Phe

Thr

leu

130

Pro

Gly

Tyr

Ala
Arg
35

LyS
Arg
Arg
Asn
val
115
Lys
APg

AsSh

Ser

Met

Thr

20

Lys

Leu

Phe

val

Leu

100

Ala

Ser

Glu

ser

Leu
180

Thr
5
Met
Asn
L.euy
Thr
Gln
85
Arg

Ala

Gly

GlIn
165

Ser

Ser

Ala

Phe

Thr

Cys

Asn
215

variant

Gin

ser

Tyr

Gly

70

Ala

Thr

Pro

Thr

Lys

Glu

ser

Ser

Cys

Leu

Tyr

ser

Glu

Phe

ser

Ala

135

val

Ser

Thr

Leu
Glu

200

Arg

Pro

Lys

Ala

40

Trp

Gly

ASp

Gly

val

120

Ser

Gin

val

Leu

Thr
185

val

Gly

Trp

Ala

Ser

val

Gln

105

Phe

val

Trp

Thr

Thr
185

agif-seqgl
Leu Ser Lys Ala Asp Tyr Glu
190

Thy His Gin Gly Leu Ser Ser

Glu Cys

Ser Leu
10

Ser Gln

Tyr Gln

ser Ala

Glu Thr
75

Ala val
90

Gly Thr

Ile phe

val Cys

Lys val
155

Glu Gln
170

L.eu ser

Ala

Ser

Gln

Arg

60

Tyr

Tyr

Lys

Pro

Leu

140

ASp

Asp

Lys

Page 24

205

val

Leu

Lys

Asp

Phe

Tyr

val

Pro

125

Leu

Asn

sSer

Ala

Ser

Phe

30

Pro

ser

Thr

Cys

Glu

110

Ser

ASN

Ala

Lys

Ley

15

ASn

Gly

Gly

Leu

Met

95

Ile

Asp

AST

Leu

ASp

175

Tyr

Gly

ser

Gin

val

Thr

80

Gln

Lys

Glu

Phe

Gln

160

Ser

Giu



Lys His Lys val Tyr
185

Pro val Thr Lys Ser

210

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

<220>
<223>

<400>
Asp ITe
1

Glu Arg
Arg Thr

Pro Pro
50

Pro Asp
65

Ile ser
Ser Phe
Arg Thr
Gin Leu

130

Tyr Pro
145

ser Gly

Thr Tyr

30
219
PRT

artificial

VL humanized

30

val

Ala

Arg

35

Lys

ATg

ser

Asn

val

115

Lys

Arg

Asn

Ser

Met

Thr

20

Lys

Leu

Phe

Leu

Leu

100

Ala

Ser

Glu

Ser

Leu
180

Thr GIn

Met Ser

Asn Tyr

Leu Ile

Thr Gly

70

Ggin Ala
85

Arg Thr
Ala Pro
Gly Thr
Ala Lys
Gln Glu
165

ser Ser

variant

Ser

Cys

Leuy

Glu

phe

Ser

Ala

135

va'l

ser

Thr

200

Pro

Lys

Ala

40

Trp

Gly

Asp

Gly

va'l

120

Ser

GIn

val

Leu

Asp

ser

25

Trp

Ala

ser

Leu

Glin

105

Phe

val

Trp

Thr

Thr
185

eolfT-seql

ser

10

Ser

Tyr

Ser

Glu

Ala

90

Gly

Ile

val

Lys

Glu

170

Leu

phe Asn Arg Gly Glu Cys
215

Leu

Gln

Gin

Ala

Thr

75

val

Thr

Phe

Cys

val

155

GIn

Ser

Ala

Ser

GIn

Arg

60

Tyr

Tyr

Lys

Pro

Leu

140

ASD

Asp

LYS

pPage 25

205

val

Leu

LYS

Asp

Phe

Tyr

val

Pro

125

Leu

Asnh

ser

Ala

ser

Phe

30

Pro

ser

Thr

Cys

Glu

110

sSer

Asn

Ala

Lys

Asp

Leu

15

Asn

Gly

Gly

Leu

Met

95

Ile

Asp

Asn

Leu

ASD

Tyr

Ala cys Glu val Thr His GIn Gly Leu Ser Ser

Gly

Ser

Gln

val

Thr
80

Phe
Gln
160

ser

Glu



Lys His Lys val Tyr
195

pro val Thr Lys Ser

210

<210
<211>
<212>
<213>

<220>
<223>

<400>

31
219
PRT

artificial

vL humanized

31

Asp ITe val Met
1

Glu Arg

Arg Thr

Pro Pro
50

Pro Asp
65

ITe Ser

Ser Phe

Arg Thr

Gin Leu

130

Tyr Pro
145
ser Gly

Thr Tyr

Lys His

Ala

Arg

35

LYS

Arg

Ser

Asn

val

115

Lys

Arg

Asn

ser

Thr

20

Lys

Leu

rhae

l.eu

Leu

100

Ala

Ser

Glu

Ser

Leu

180

va'l

Thr

5

Ile

Asn

Leu

Thr

Gin

85

Arg

Ala

Gly

Ala

Gin

165

Ser

Ty

200

eolf-seql
Ala cys Glu val Thr His GIn Gly Leu Ser Ser

Phe Asn Arg Gly Glu Cys

215

variant

GIn ser

Asn Cys

Tyr Leu

Ile Tyr

Gly Ser

70

Ala Glu

Thr Phe

Pro ser

Thr Ala

Lys val

150

Glu ser

Ser Thr

Ala Cys

Pro

Lys

Ala

40

Trp

Gly

Asp

Gly

val

120

Ser

Gin

val

Leu

Glu
200

ASD

Ser

25

TrR

Ala

sSer

val

Gin

i05

Phe

val

Trp

Thr

Thr

185

val

ser

10

Ser

Tyr

ser

Glu

Ala

90

Gly

Ile

val

Lys

Glu

170

Leu

Leu

GlIn

Gln

Ala

Thr

75

val

Thr

Fhe

Cys

val

155

Glin

Ser

Ala

ser

Gin

Arg

60

Tyr

Tyr

Lys

Pro

l.eu

140

ASD

ASp

Lys

Thr His Glin

Page 26

val

Leu

ASp

Phe

Tyr

val

Pro

125

Leu

Asn

Ser

Ala

Ser

Phe

30

Pro

Ser

Thr

Cys

Glu

110

sSer

Asn

Ala

Lys

ASD

Leu

L.eu

15

Asn

Gly

Gly

Leu

Met

95

Ile

ASp

Asn

l.eu

Asp

175

Tyr

ser

Gly

Ser

Gln

val

Thr

80

Lys

Glu

Phe

Gln

160

Ser

Glu

Ser



eglf-seq]

pro val Thr Lys Ser Phe asn Arg Gly Glu Cys

210 215
<210> 32
<211> 24
<212> DNA
<213> artificial
<220>
<223> optimized humanized CDR
<400> 32
ggcttcacct tcaccgacaa ctac 24
<210> 33
<211> 30
<212> DNA
<213> artificial
<220>
<223> optimized humanized CDR
<400> 33
atccggaaca aggccaacgg ctacaccaca 30
<210> 34
<211> 33
<212> DNA
<213> artificial
<220
<223> optimized humanized CDR
<400> 34
gccagggacg tgggcagcaa ctracttcgac tac 33
<210> 35
<Zz11> 36
<212> DNA
<213> artificial
<220>
<223> optimized humanized CDR
<400> 35
cagagcctgt tcaacagccg gacccggaag aactac 36
<210> 36
<211> 9
<212> DNA
<213> artificial
<220>
<223> optimized humanized CDR
<400> 36
tgggccage 9
<210> 37
<21l> 24

page 27



<212> DNA
<213>
<220>
<223>
<400> 37

artificial

optimized humanized CDR

atgcagagct tcaacctgcg gace

<210> 38

<211> 360

<Z212> DNA

<213> artificial

<220>

<223> VH humanized variant
<400> 38

gaggtgcagc tggtggadtc tggcggadda
agetgeaccy ccagoggott caccttcace
cctggaaagy gectggaatg ggtgggettc
gagtacgccg ccagcgtgaa gggecggtic
gcctacctge agatgaacag cctgaaaacc
gacgtgggea gcaactactt cgactactgg
<210> 39

<211i> 360

<212> DNA

<213> artificial

<220>

<223> vH humanized variant
<400> 39

gaggtgcagc tggtggagtc tggcggagga
agctgcaccy Ccagogyctt caccttcacc
cctggaaagg goctggaatg ggtgggetic
gagtacgcceg ccagcgtigaa gggeeggttc
geetacctye agatgaacag cctgaaaacce
gacgtgggea gcaactactt cgactactgyg
<210> 40

<21i> 360

<212> DNA

<213> artificial

<220>

<223> VvH humanized variant
<400> 40

eolf-seql

crggtgeage
gacaactaca
atccggaaca
accatcagcec

gaggacaccg

ggccagggea

ctggtgcage
gacaactaca
atccggaaca
accatcagec
gaggacaccg

ggccagagca

ccggcagaag
tgtcctgggt
aggccaacgyg
gggacgacag
ccgtgtactia

cactggtgac

ccggcagaag
tgtectgggt
aggccaacgy
gggacaacag
ccgtgtacta

cactggtgac

cctgagacty
gcgeeaggec
ctacaccaca
caagagcatt
ctgcgccagg

cgtgtctage

cctgagacty
gcgecaggec
ctacaccaca
caagagcatt
ctgcgecagy

cgtgtctage

gaggtgcage tggtggagtc tggcggagga ctggtgcage ccggcagaag cctgagactg

agctgeaccy ccageggett caccttcace gacaactaca tgtcctgggt gegecaggec

cctggaaagyg goctggaatyg gotgggctic atccggaaca aggocaacgg ctacaccaca

Page 2

24

60
120
180
240
300
360

60
120
180
240
300
360

60
120
180



eolf-seql

gagtacgccg ccagegtgaa gggecggtic accatcagec gggacaacag caagagcatt

gcctacctge agatgaacag cctgaaaacc gaggacaccg ccgtgtacta ctgegecagg

gacgtgggca gcaactactt cgactactgg ggccagggca cactggtgac cgtgtctage

<210> 41

<211> 360

<212> DNA

<213> artificial

<220>

<223> VvH humanized variant
<400> 41

gaggtgaacc tggtggagtc tggcggagga
agctygcaccg ccageggett cacctteace
cctggaaagy gcctggaatg getgggottc
gactacgccg ccagegtgag aggocggttc
ctgtacctgec agatgaacgc cctgcggacce
gacgtgggea gcaactactt cgactactygy
<210> 42

<211> 336

<212> DNA

<213> artificial

<220>

<223> VL humanized variant
<400> 42

gacatcgtga tgacccagag ccccgatage
atcaactgca agagcagcca gagectgttce
tggtatcage agaagecocegg ccageccccce
gaaagecggeg tgeccgaccyg cttitoigge
atcagctccoe tgcaggeoga ggacgtyggec
cggaccttcg gccagggeac caaggtggad
<210> 43

<211> 336

<212> DNA

<213> artificial

<220>

<223> vL humanized variant
<400> 43

gacatcgtga tgacccagag ccccgatage

atcaactgca agagcagcca gagoctgtic

tggtatcagc agaagecegyg ccageeccec

gacagcggeg tgeccgaccg cttttetgge

ctggtgcagce
gacaactaca
atccggaaca
accatcagcc
gaggacaccg

ggccagggca

ctggeegtgt
aacagccgga
aagctgctga
agcggcageg
grgtactact

atcaag

ctggcegtgt
aacagccgga
aagctgctga

agcggcageg

ccggcagaag
tgtcctgggt
aggeoeaacyy
gggacaacag
ccgtgtacta

cactggtgac

ctctgggega
cccggaagaa
tctactggge
gcaccgactt

gcatgcagag

ctctgggega
cccggaagaa
tctactgggce

gcaccgactt

Page 29

cctgagacty
gecgeeaggec
ctacaccaca
caagagcatt
ctgcgecagg

cgtgtctage

gcgggecacce
ctacctggece
cagcacaaga
caccctgacce

cttcaacctyg

gcgggecace
ctacctggece
cagcgecaga

caccctgacce

240
300
360

60
120
180
240
300
360

60
120
180
240
300
336

60
120
180
240
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tggtatcagc agaagcccgg ccagccecee
gatagcggeg tgeccgaccg ctttaccgge
atcagctccc tgcaggccga ggacgtggec
cggacctteg gocagggeac caaggtggag
ttcatcttcc ccccaagega cgagcagetg
ctgaacaact tctaccccag ggaggecaag
agcggcaaca gcecaggagag cgtcaccgag
agcagcacce tgaccctgag caaggecgac

gtgacccacc agggectgte cagecoegtyg

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

<220>
<223>

<400>

60

36

DNA
artificial

optimized CDR
60

eolf-seql

aagctgctga
agcggceageg
gtgtactact
atcaagcgta
aagagcggca
gtgcagtgga
caggacagca
tacgagaagce

accaagagct

cagtccctgt tcaactcccg gacccggaag aactac

<210> 61

<211> 9

<212> DNA

<213> artificial
<220>

<223> optimized CDR
<400> 61

tgggectct

<210> 62

<211> 24

<212> DNA
<213> artificial
<220>

<223> optimized (DR
<400> 62

atgcagtcct tcaaccigog gacc

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

<400>

63

24

DNA

mus musculus

63

gaaactctgc attctcgcett cctg

<210>
<211>
<212>

64
22
DNA

rPage 38

tctactggge
agacctactt
gcatgeagag
cggtageege
ccgecagegt
aggtggacaa
aggactceac
acaaggtgta

tcaacagygg

cagcgecaga
caccctgacc
cttcaacctg
tcccagegty
ggtgtgtctg
cgeecigeag
ctacagccty
cgcctygtgag
cgagtgc

180
240
300
360
420
480
540
600
657

36

24

24



<213> mus

<400> 64
aggactcgtt

<210> 65
<211> 26
<212> DNA
<213> mus

<400> 65
tgcagattgg

<210> 66
<211> 22
<212> DNA
<213> mus

<400> 66
ctcectteatce

<210> 67
<211> 22
<212> DNA
<213> mus

<400> 67
ccaaggaaag

<210> 68
<211l> 22
<212> DNA
<213> mus

<400> 68
gtggtcatta

<210> 69
<211> 22
<212> DNA
<213> mus

<400> 69
cgaccctget

<210> 70
<211> 25
<212> DNA
<213> mus

<400> 70
tattcctget

<210> 71
<211> 24
<Z212> DNA
<213> mus

<400> 71
gggttcacct

musculus

tgtaccegtt

musculus

ctacccaact

musculus

ctcctggaaa

muscuius

catagaggat

musculus

tctatgeect

musculus

gtataagatg

musculus

gagcctgetyg

musculus

tcacrgataa

gtrgca

g9

ggaaa

ctac

eolf-seql
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22

26

22

22

22

22

25

24



eolf-seql

<210> 72

<211> 30

«212> DNA

<213> mus muscutus
<400> 72

attagaaaca aagctaatgg ttacacaaca

<210> 73

<211> 33

<212> DNA

<213> mus musculus
<400> 73

gcaagagatg tcggttccaa ctactttgac tac

<210> 74
<211> 36
<212> DNA
<213> mus musculus
<400> 74

cagagtctgt tcaacagtcg aacccgaaag aactac

<210> 75

<211> 9

<Z212> DNA

<213> mus musculus
<400> 75

tgggcatcc

<210> 76

<211> 24

<212> DNA

<213> mus musculus
400> 76

atgcaatctt ttaatcttcg gacg

<210> 77
<211> 100
<212> PRT

<213> homo sapiens
<400> 77

Glu val GIn teu val Glu Ser Gly Gly Gly Leu val Glin Pro Gly Arg
1 5 10 15

ser teu Arg Leu Ser Cys Thr Ala Ser Gly Phe Thr phe Gly Asp Tyr
20 25 30
Ala Met Ser Trp val Arg Gln Aéa pro Gly Lys Gly Lgu Glu Trp vai
4 4

Gly Phe Ile Arg Ser Lys Ala Tyr Gly Gly Thr Thr Glu Tyr Ala Ala
50 55 60
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30

33

36
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ser val Lys
65

Ala Tyr Leu

Tyr Cys Thr
<210> 78
<211> 101
<212> PRT
<213> homo
<400> 78

Asp ITe val
1
Glu Arg Ala

Ser Asn Ash
35

Pro Pro Lys
50

Pro Asp Arg
65

Ile Ser Ser

Tyr Tyr Ser

<210> 79
<211> 100
<212> PRT
<213> homeo
<400> 79
Glu val GlIn
1

Ser Leu Lys

Ala met His
35

Gly Arg Ile

Gly Arg Phe Thr Ile Ser
70

eolT-seql

Arg Asp Asp Ser Lys Ser Ile
75 80

GIn Met Asn Ser Leu Lys Thr Glu Asp Thr aAla val Tyr
90 95

sapiens

Met Thr Gin Ser
5

Thr I'le Asn Cys
20

Lys Asn Tyr Leu

Leuy Leu Ile Tyr

Phe Ser Gly Ser
70

teu 6¢In Ala Glu
85

Thr Pro
100

sapiens

teu val Glu ser
5

Leu Ser Cys Ala
20

Trp val Arg Gin

Arg Ser Lys Ala

Pro

Lys

Ala

40

Trp

Gly

ASp

Gly
Ala
Ala
40

ASN

ASp

ser

25

Trp

Ala

Ser

vali

Gly
Ser
25

ser

Ser

Ser Leu Ala
10

ser Gin Ser
Tyr Gin GlIn
Ser Thr Arg

60

Gly Thr Asp
75

Ala val Tyr
90

Gly Leu val
10

Gly Phe Thr
Gly Lys Gly

Tyr Ala Thr
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val

val

LyS

Glu

rhe

Tyr

Gln

Phe

Leu
45

Ser

Leu

30

Pro

Ser

Thr

Cys

Pro

Ser

30

Glu

Tyr

Leu

15

Tyr

Gly

Gly

Leu

Gln
95

Gly
15
Gly

Trp

Ala

Gly

Ser

Gln

val

Thr

8O

Gln

Gly

Ser

val

Ala



50

ser val
65

Ala Tyr
Tyr Cys

<210>
<211>
<212>
<213>
<400>

Asp Ile
1

Glu Pro
ASp Asp

Ser Pro
50

Pro Asp
65

Ile ser
Arg Ile

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

<400>
Tyr Phe
1

<210>
<21l1>
<212>
<213>

<400>

Lys

Leu

Thr

80
101
PRT
homo
80

val

Ala

Gly
35

GlIn

Arg

Arg

Glu

8L
15
PRT
homo

81

ASp

82
12
PRT
homo

82

55

Gly Arg phe Thr Ile Ser
70

Gln Met Asn Ser Leu Lys

Arg

sapiens

Met Thr
5

Ser Ile
20

Asn Thr

Leu t.eu

Phe Ser

val Glu

85

Phe Pro
100

sapiens

Tyr Trp Gly GIn Gly Thr LSU val Thr val ser Ser
5 i

sapiens

Gin

Ser

TYr

1le

Gly

70

Ala

Thr

Cys

Leu

Tyr

55

Ser

Glu

Pro

Arg

Asp

40

Thr

Gly

Asp

Leu

ser

25

Trp

Leu

ser

val

eolf-seql
60

Arg Asp Asp Ser Lys Asn Thr
75 80

90

Ser Leuy Pro val
10

Ser GIn Ser leu

Tyr Leu GIn Lys

Ser Tyr Arg Ala
60

Gly Thr Asp Phe
75

Gly val Tyr Tyr
90
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Thr

Leu

30

Pro

Ser

Thr

Cys

Pro

15

AsSp

Gly

Gly

Leu

Met
95

15

Thr Glu Asp Thr Ala g%1 Tyr

Gly

Ser

Gln

val



Trp Thr
1

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

<400>

Glu val
1

sSer l.eu
Tyr Met

Gly phe
50

ser val
65

Leu Tyr
Tyr Cys
Gly Thr
Phe Pro

130

Leu Gly
145

Trp Asn
Leu GIn
ser Ser
Pro Ser

210

Lys Thr

Phe

83
449
PRT
homo

83

Asn

Arg

ser

35

Ife

Arg

Leu

Ala

Thr

115

Leu

Cys

Ser

ser

Ser

195

Asn

His

Gly

GIn
5

sapiens

Leu

Leu

20

Trp

Arg

Gly

Gin

Arg

100

L.eu

Ala

Leu

Gly

Ser

180

Leu

Thr

Thre

val
5
ser
val
Ash
Arg
Met
85
AsSp
Thr
Pro
val
Ala
165
Gly
Gly

Lys

Cys

Gly

Glu

cys

Arg

LYS

Phe

70

Ash

val

val

ser

Lys

t.eu

Leu

Thr

val

Pro

Thr

ser

Ala

Gln

Ala

55

Thr

Ala

Gly

ser

Ser

135

AsSp

Thr

TV

Gln

Lys

Gly

Thr

Pro

40

Asn

Ite

Leu

Ser

ser

120

Lys

Tyr

Ser

ser

Thr

200

L.ys

Cys

val

Gly

Ser

25

Pro

Gly

Ser

Atrg

Asn

105

Ala

Ser

Phe

Gly

Leu

185

Tvyr

Arg

Pro

eolf-seql
Glu Ile Lys

10

Gly

10

Gly

Gly

Tyr

Arg

Ala

Q0

Tyr

Ser

Thr

Pro

val

17G

Set

Ile

val

Let

Phe

Lys

Thr

Asp

75

Glu

Phe

Thr

Ser

Glu

155

His

Ser

Cys

Glu

val

Thr

Ala

Thr

60

ASnh

ASp

ASP

Lys

Gly

140

Pro

Thr

val

Asn

Pro
220

Ala Pro Glu
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Gin

Phe

Leu

45

ASpP

ser

ser

TYyYy

Gly

Gly

val

Phe

val

val

205

Lys

Leu

Pro

Thr

30

Glu

TYr

Gin

Ala

Tre

110

PO

Thr

Thr

Pro

Thr

190

Asn

Ser

Leu

Gly

15

Asp

Trp

ser

Ser

Thr

95

Gly

ser

Ala

val

Ala

175

val

Ccys

Gly

Gly

Asn

Leu

Ala

80

TYr

Glin

val

Ala

Ser

160

val

Pro

Lys

AsSp

Gly



225

Pro

Ser

Asp

AsSn

val

305

Glu

Lys

Thr

Thr

Glu

385

Leu

Lys

Glu

Gly

ser

Arg

Pro

Ala

290

val

TYr

Thr

Leu

370

Ser

ASp

Ser

Ala

<210>
<21l1>
<212>
<213>

<400

val

Thr

Glu

275

Lys

ser

LysS

Ile

Pro

355

Leu

Asn

Ser

Arg

Leu

435

84
219
PRT
homo

84

Asp Ile val

1

Phe

Pro

260

val

Thr

val

Cys

ser

340

Pro

val

Gly

Asp

420

His

Leu

245

Glu

Lys

Lys

Leu

Lys

325

LYyS

Ser

LyS

Gin

ASHh

sapiens

230

Phe

vai

Phe

Pro

Thr

310

val

Ala

Arg

Gly

Pro

390

ser

Gln

His

Pro

Thr

Asn

Arg

295

val

Ser

Lys

Glu

Phe

375

Glu

Phe

Gly

Tyr

Pro

Cys

Trp

Glu

Leu

Asn

Gly

Glu

360

Tyr

ASn

rPhe

Asn

Thr
440

Lys

val

265

Tyr

Glu

His

Lys

345

Met

Pro

Asn

L.eu

val

425

Gin

eolf-seq]

235

Pro Lys Asp

250

val

val

GIn

Gin

Ala

330

Pro

Thr

ser

Tyr

Tyr

410

Phe

Lys

val

Asp

Tyr

315

Leu

Arg

LYS

ASp

Ser

Ser

Asp

Gly

Asn

300

Trp

Pro

Glu

Asn

Ite

380

Thr

Lys

cys

Leu

Thr

vai

val

285

Ser

l.eu

Ala

Pro

Gln

365

Ala

Thr

Leu

ser

Ser
445

leu

Ser

270

Glu

Thr

AsSn

Pro

val

val

Pro

Thr

val

430

Leu

Met

255

His

va'l

TYyr

Gly

ser

Glu

Pro

val

415

Met

Ser

240

Ile

Tyr

Leu

Trp

val

400

ASp

Pro

Met Ser GIn Ser Pro ser Ser Leu Ala val ser Ala Gly
5
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Glu Lys

Arg Thr

Ser Pro
50

val

Arg
35

LyS

Pro Ala Arg

65

Ile ser

ser Phe

Arg Thr

Gln Leu

130

Tyr Pro
145

Arg

ASN

val

il15

LYS

Arg

Ser Gly Asn

Thr Tyr

Lys His

Pro val
210

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

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

<220
<221>
<222>

Ser

85
120
PRT

Thr

20

Lys

Leu

Phe

val

L.eu

100

Ala

ser

Glu

Ser

ey

180

val

LyS

Met

AsSh

Leu

Thr

GlIn

85

ATg

Ala

Gly

Ala

GlIn

165

Ser

Tyr

ser

homo sapiens

misc_feature

(35)..(35)

Xaa is His or Ser

misc_fTeature
(48)..(48)

ser

Tyr

Ile

Gly

70

Ala

Thr

Pro

Thr

Lys

Glu

Ser

Ala

rhe

Cys

Leu

Tyr

55

ser

Glu

Phe

ser

Ala

135

val

ser

Thi

Cys

Asn
215

LYysS

Ala

40

Trp

Gly

ASp

Gly

val

120

Ser

GIn

val

Leu

Glu

200

Arg

ser
25

Trp

Ser

Leu

Gln

105

Phe

val

Trp

Thr

Thr

185

val

Gly

eolf-seql

ser Gin

Tyr GlIn

Ser Ala

Glu Thr

75
Ala val
30
Gly Thr
Ile Phe
val Cys
Lys val

155

Glu Gln
170
Leu Ser

Thr His

Glu Cys
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Ser

Gln

Arg

60

Tyr

TY I

Lys

Pro

Leu

140

Asp

Asp

LYS

GlIn

Leu

Lys

45

ASp

Phe

TYr

val

Pro

125

Leu

Asnh

Ser

Ala

Phe

30

Pro

ser

Thr

Cys

Glu

110

Ser

Asnh

Ala

LYS

Asn

Gly

Gly

Leu

Met

95

Ile

AsSp

ASnN

Leu

Asp

Tyr

Ser

Ser

Gln

val

Thr

80

Gln

LYS

Giu

Phe

GIn

160

Ser

Glu

Ser



<223>

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

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

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

<220>
<221>
<222
<223>

<400>

1

Ser

Tyr

Ser
65
Xaa

Tyr

Gly

Leu

Met

xaa

50

val

Tyr

Cys

Thr

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

<220>
<221>
<222>
<Z223>

<220>

Xaa is val or Leu

misc_feature
(50)..(50)
Xaa is Arg or Phe

misc_feature
(61)..(6L)
Xaa is Ala or Asp

misc.feature
(76)..(76)
Xaa is Asp or As

misc_feature
(81)..(8L)
Xaa 15 Ala or Leu

85

Glu val GIn Leu val Glu
5

Lys Leu Ser Cys
20

Xaa Trp val Arg
35

Ile Arg Asn Lys

Lys Gly Arg Phe
70

Leu GIn Met Asn
85

Ala Arg Asp val

Thr Leu Thr val
115

86
112
PRT
homo sapiens

misc_feature

(9..(9

It

Ser

Ala

Gin

Ala

55

Thr

Ser

Gly

Ser

Xaa is Leu or Ser

Gly

Ala

Ala

40

Asn

Ile

Leu

Ser

ser
120

Gly

ser

25

Ser

Gly

Ser

Lys

Asn
105

eolf-seql

Gly

10

Gly

Gly

Tyr

Arg

Thr

S0

Tyr

Leu

Phe

Lys

Thr

ASp

75

Glu

Phe

val

Thr

Gly

Thr

60

xaa

Asp

ASP
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Glin

Phe

Leu

45

Xaa

ser

Thr

TYr

Pro

Thr

30

Glu

Tyr

Lys

Ala

Trp
110

Gly

15

AsSp

Trp

Ala

Asn

val

95

Gly

Gly

Asn

Xaa

Ala

Thr

80

Tyr

Glin



<221>
<222>
<223>

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

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

<220>
<221>
222>
<223>

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

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

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

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

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

<220>
<221>
<222
<223>

<400>

Asp Ile val Met Thr Glin Thr

1

Glu pro Ala Ser Xaa Ser Cys

Arg Thr Arg Lys Asn Tyr Leu
35

Ser Pro Gin Leu Leu Ile Tyr

Pro Xaa Arg Phe Xaa Gly Ser

misc_feature
(21)..(21)
Xaa is Ile or Met

misc_feature
(40)..(40)
Xaa is Asp or Ala

misc.feature
(43)..(43)
Xaa is Leu or Gin

misc_Teature
(59)..(59)
Xaa is Tyr or Ala

misc_feature
(61)..(61)
Xaa is ala or Asp

misc,_fTeature
(66)..(66)
Xaa is Asp or Ala

misc_Teature
(69)..(69)
Xaa is Ser or Thr

misc_feature
(74)..(74)
Xaa is Gly or Glu

misc_feature
(76)..(76>
Xaa is Asp or Tyr

misc. feature
(89)..(89)
Xaa 1is val or Leu

86

5

20

55

Pro

Arg

Xaa

40

Trp

Gly

xXaa

Ser

25

Trp

Ala

Ser

eolf-seqi

ser Leu Pro
10

Ser Gln Ser
Tyr Xaa Gln

Ser Xaa Arg
60

Xaa Thr Xaa
Page 47

val

Leu

Phe

Thr

Phe

30

Pro

Ser

Thr

Pro Gly
15

Asn Ser
Gly GlIn

Gly val

Leu Lys



65

Ile Ser Arg

Ser Phe Asn

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

<400>

87
120
PRT
homo

87

Glu val Gln

1

Ser

Tyr

Gly

ser

63

Tyr

Gly

Leu

Met

Arg

50

val

Tyr

Cys

Thr

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

<400>

Lys

His
35

Ile

LYS

Leu

Ala

Thr
115

88
112
PRT
homo

88

Asp Ile val

1

Glu Pro Ala

Arg Thr Arg
35

val

Leu
100

Glu
85

Arg

sapiens

Leu

Leu

20

Trp

Arg

Gly

GlIn

Arg

Leu

val

5

Ser

val

Asn

Arg

Met

85

Asp

Thr

sapiens

Met

ser
20

Lys

Thr
5
Ile

Asn

70

Ala

Thr

Glu

Cys

Arg

Lys

Phe

70

Asn

val

val

Gin

Ser

TV

Glu

Phe

Ser

Ala

Gin

Ala

55

Thr

ser

Gly

Ser

Thr

Cys

Leu

ASD

Gly

Gly

Ala

Ala

40

Asn

Ile

Leu

Ser

Ser
120

Pro

Arg

Asp
40

ealf-seql
75
Xaa Gly val Tyr Tyr
90

Gln Gly Thr Lys val
105

Gly Gly Leu val Gln
10

Ser Gly Phe Thr prhe
25

Ser Gly Lys Gly Leu
43

Gly Tyr Thr Thr Ala
60

Ser Arg Asp Asp ser
75

Lys Thr Glu Asp Thr
90

Asn Tyr Phe Asp Tyr
105

Leu Ser Leu Pro val
10

Ser Ser Gln Ser Leu
25

Trp Tyr Leu Gln Lys
45

Page 48

Cys

Glu
110

Pro

Thr

30

Glu

Tyr

LYsS

Ala

110

Thr

rhe
30

Pro

Met
95

Ile

Gly

15

Asp

Trp

Ala

Asnh

val
95

Pro
15

ASh

Gly

80

Gln

Lys

Gly

ASTi

val

Thr
80

TvYr

Gln

Gly

Ser

Gin



eolf-seql

Ser pro Gln Leu Leu Ile Tyr Trp Ala Ser Tyr Arg Ala Ser Gly val
50 55 60

Pro Asp Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp Phe Thr Leu Lys

65 70 75 80

ITe ser Arg val g?u Ala GTu Asp val géy val Tyr Tyr Cys Met Gln
5 95

Ser Phe Asn Leu Arg Thr Phe Gly Gin Gly Thr Lys val Glu Ile Lys
100 105 110

<210> 89

<211> 449

<212> PRT

<213> homo sapiens

<220>

<221> misc_feature
<222> (3%)..(35)

<223> Xaa is His or Ser

<220>

<221> misc_feature
<222> (48)..(48)

<223> Xaa is val or Leu

<220>

«<221> misc_Ffeature
«222> (50)..(50)

<223> Xaa is Arg or Phe

<220>

<221> misc_feature
<222> (61)..(6L)

<223> Xaa is Ala or Asp

<220>

<221> wmisc_feature
<222> (76)..(76)

<223> Xaa i1s Asp or Asn

<220>

<221> misc_feature
<222> (81)..(8L)

<223> Xaa is Ala or Leu
<400> 89

Glu val GIn Leu val Glu ser Gly Gly Gly Leu val Gln Pro Gly Gly
1 5 10 15

Ser Leu LVS Egu Ser Cys Ala Ala %er Gly Phe Thr Phe Thr Asp Asn
5 30

Tyr Met Xaa Trp val Arg GIn Aga ser Gly Lys Gly Leu Glu Trp Xaa
35 4 45

Gly Xaa Ile Arg Asn Lys Ala Asn Gly Tyr Thr Thr Xaa Tyr Ala Ala
rpage 49



ser

65

Xaa

Tyr

Gly

Phe

Leu

145

Trp

Leu

Ser

Pro

LyS

Pro

Ser

ASp

Asn

val

305

Glu

50

val

Tyr

Cys

Thr

Pro

130

Gly

Asn

Gln

Ser

ser

210

Thr

ser

Arg

Pro

Ala

290

val

Tyr

Lys

Leu

Ala

Thr

115

L.eu

Cys

Ser

ser

Ser

195

Asn

His

val

Thr

Glu

275

LyS

Ser

Lys

Gly

Gln

Arg

Leu

Ala

Leu

Gly

ser

180

Leu

Thr

Thr

Phe

Pro

260

val

Thr

val

Cys

Arg

Met

85

ASp

Thr

Pro

val

Ala

165

Gly

Gly

LYS

Cys

Leu

245

Glu

Lys

Lys

Leu

Lys

Phe

70

Asn

val

val

ser

Leu

Thr

val

Pro

230

Phe

val

Phe

Pro

Thr

310

val

55

Thr

Ser

Gly

Ser

ser

135

ASp

Thr

Tyr

Gln

Pro

Thr

Asn

Ser

Ile

Leu

ser

Ser

120

Lys

TVr

Ser

Ser

Thr

200

LYS

Cys

Pro

Cys

Leu

Asn

Ser

Lys

Asn

105

Ala

ser

Phe

Gly

Leu

185

Tyr

Arg

Pro

Lys

val

265

Tyr

Glu

His

Lys

eolf-seql
60

Arg Asp Xaa
75

Thr

90

Tyr

ser

Thr

Pro

val

170

Ser

Ile

val

Ala

Pro

250

val

val

GIn

Gin

Glu

Phe

Thr

Ser

Glu

155

His

Ser

Cys

Gy

Pro

235

Lys

val

ASp

Tyr

AsSp
315

Asp

ASp

Lys

Gly

PIro

Thr

val

Asn

Pro

220

Asp

ASp

Gly

Asn

300

Trp

Ala Leu Pro
Page 50

ser

Thr

Tyr

Gly

val

phe

val

val

205

LYS

Leu

Thr

vai

val

285

Ser

Leu

Ala

LYS

Ala

Trp

110

Pro

Thr

Thr

Pro

Thr

190

Asn

ser

Leu

Leu

ser

270

Glu

Thr

Asn

Pro

Asn

val

95

Gly

sSer

Ala

val

His

Cys

Gly

Met

255

His

val

Tyr

Gly

Ile

Thr
80

Tyr

val

Ala

Ser

160

val

Pro

Lys

ASp

His

Arg

Lys

320

Glu



L.ys Thr

Thr Leu

Thr Cys
370

Glu Sser
385

Leu Asp

Lys Ser

Glu Ala

Gly

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

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

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

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

<220>
<221
<222>
<223>

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

<2 20>
<221>

325

Ile Ser Lys
340

Pro Pro Ser
355

Leu val Lys

Asn Gly Gln

Sser Asp Gly

Arg Trp Gln

Leu His Asn
435

90

219

PRT

homo sapiens

misc_feature
(9)..(D

Xaa 1s Leu or

misc_Teature
(21)..021)
Xaa is Ile or

misc_feature
(403 .. (40)
Xaa is Asp or

misc_feature
(43)..(43)
Xaa is Leu or

misc_feature
(59)..059
Xaa is Tyr or

misc_feature

Ala Lys
Arg Glu
Gly Phe

375

Pro Glu
280
Ser Phe

Gln Gly

His Tyr

Ser

Met

Gly

Glu

360

Tyr

Asn

rhe

AsSn

Thr
440

GIn

345

Met

Pro

Asn

Leu

val

425

GIn

eolf-seql
330

Pro Arg Glu
Thr Lys Asn
ser Asp Ile

380
Tyr Lys Thr
Tyr Ser Lys
410

Phe Ser Cys

Lys Ser Leu

Page 51

Pro

GlIn

365

Ala

Thr

Leu

ser

ser
445

Gin

350

val

va'l

Pro

The

val

430

Leu

335

va'l

Ser

Glu

Pro

val

415

Met

Ser

Tyr

Leu

Trp

val

460

Asp

Pro



<222>
<223>

<220>
<221>
222>
<223>

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

<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<220>
<221>
<222>
<223>
<400>

Asp Ile
1

Glu Pro
Arg Thr

ser Pra
50

Pro Xaa
65

Ile ser
ser Phe
Arg Thr
Gln Leu

130

Tyr Pro
145

{(61)..(61>
Xaa is Ala or

misc_feature
(66)..(66)
Xaa is Asp or

misc.feature
(69)..(69)
Xaa is Ser or

misc_Teature
(74)..(748
Xaa is Gly or

misc_feature
(76)..(76)

Xaa is Asp or

misc. feature
(89)..(89)
Xaa is val or

90

Asp

Ala

Thr

Glu

Tyr

Leu

val Met Thr GIn Thr

5

Ala Ser Xaa
20

Arg Lys Asn
35

GIn Leu Leu

Arg Phe Xaa

Arg val Glu
85

Ash Leu Arg
100

val ala Ala
115

Lys Sser Gly

Arg Glu Ala

Ser

Tyr

Ile

Gly

70

Ala

Thr

Pro

Thr

Lys

Cys

Leu

Tyr

55

Ser

Glu

rhe

Ser

Ala

135

val

Pro

Arg

Xaa

40

Trp

Gly

ASD

Gly

val

120

Ser

Glin

Xaa

ser

25

Trp

Ala

Ser

Xaa

Glin

105

Phe

val

Trp

eolf-seql

Ser

10

ser

Tyr

Ser

Xaa

Gly

20

Gly

Ile

val

Lys

Leu

GIn

Xaa

Xaa

Thr

75

val

Thr

Phe

Cys

val
155

Pro

Ser

GlIn

Arg

60

Xaa

Tyr

Lys

Pro

Leu

140

ASp

Page 52

val

Leu

Lys

45

Xaa

Phe

Tyr

val

Pro

125

Leu

ASn

Thr

Phe

30

Pro

ser

Thr

cys

Glu

110

Ser

ASnh

Ala

Pro

15

Asn

Gly

Gly

Leu

Met

95

Ite

Asp

ASh

Leu

Gly

ser

GIn

val

Lys

Glu

Phe

Gln
160



ser

Thr

Lys

Pro

Gly Asn

Tyr

His

val
210

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

<400

Ser

Lys
195

Thr

91
449
PRT
homo

91

Giu val Gln

1

Ser

Tyr

Gly

Ser

65

Ala

Tyr

Phe

Leu
145

Trp

Leu

MeT

Arg

50

vall

Tyr

Cys

Thr

Pro

130

Gly

Asn

Lys

His

35

Ile

Lys

Leu

Ala

Thr

115

Leu

Cys

Ser

Ser

Leu

180

val

Lys

Gln

165

Ser

Tyr

Ser

sapiens

Leu

Leu

20

Trp

Arg

Gly

Gin

Ala

Leu

Gly

val

5

Ser

val

Asn

Arg

Met

85

ASp

Thr

Pro

val

ala
165

Glu

Ser

Ala

Phe

Glu

Cys

Arg

Lys

Phe

70

Asn

vatl

val

Ser

LYs

150

Leu

ser

Thr

Cys

Asn
215

Ser

Ala

Gin

Ala

55

Thr

Ser

Gly

ser

ser

135

AsD

Thr

val
Leu
Glu
200

Arg

Gly

Ala

Ala

40

Asn

Ile

Ley

Ser

Ser

120

Lys

Tyr

Ser

Thr
Thr
185

val

Gly

Gly

Ser

25

Ser

Gly

Ser

Lys

Asn

165

Ala

Ser

rhe

Gly

eolf-seql

Glu Gln Asp Ser

170

l.eu

Thr

Glu

Gly

10

Gly

Gly

Tyr

Arg

Thr

90

Tyr

sSer

Thr

Pro

val
170

ser

Cys

Leu

Phe

Lys

Thr

ASp

75

Glu

Phe

Thr

ser

Glu

155

His

Lys

Glin

val

Thr

Gly

Thr

60

Asp

Asp

ASp

Lys

Thr

Page 53

Ala

Gly
205

Gln

Phe

Leu

45

Ala

Ser

Thr

Tyr

Gly

val

Phe

Lys

Asp

Leu

Pro

Thr

30

Glu

Tyr

Lys

Ala

Trp

Pro

Thr

Thr

Pro

Asp
175
Tyr

Ser

Gly
15

ASp

Trp

Asn

val

95

Gly

Ser

Ala

val

Ala
175

Ser

Glu

Ser

Gly

Asn

val

Ala

Thr

80

Tyr

Gin

val

Ser
160

val



L.eu

Ser

Pro

LYyS

Pro

ser

ASD

Asn

va'l

305

Glu

LYys

Thr

Thr

Glu

385

Leu

Lys

Glu

Gin

Ser

Ser

210

Thr

ser

Arg

Pro

Ala

290

val

Tyr

Thr

Leu

cys

370

Ser

ASp

ser

Ala

ser
Ser

195

AsSnh

val

Thr

Glu

275

Lys

ser

Lys

Ile

Pro

355

Leu

ASH

ser

Arg

Leu
435

ser

180

Leu

Thr

Thr

rPhe

Pro

260

val

Thr

val

Cys

Ser

340

Pro

val

Gly

ASp

Gly

Gly

LYys

cys

Leu

245

Glu

Lys

Lys

Leu

LYS

Lys

Ser

Lys

Gln

Asnh

Leu

Thr

val

Pro

230

Phe

val

Phe

Pro

Thr

310

val

Ala

Arg

Gly

Pro

390

ser

Gin

His

Tyr

Gln

215

Pro

Pro

Thr

Asn

Arg

295

val

Ser

Lys

Gilu

Pha

375

Glu

Phe

Gly

Tyr

Ser

Thr

200

Lys

Cys

Pro

Cys

Trp

Glu

Leu

Asn

Gly

Glu

360

Tyr

AsSn

Phe

Asn

Thr
440

Leu

185

TVr

Arg

Pro

Lys

val

265

Tyr

Glu

His

Lys

Gln

345

Met

Fro

Asn

l.eu

val

425

GIn

eolf-seq]

Ser ser val

Ile

val

Ala

Pro

250

val

val

Gin

Gln

Ala

330

Pro

Thr

Ser

Tyr

Tyr

410

Phe

cys

Glu

Pro

235

Lys

val

ASp

Tyr

AsSp

315

Leu

Arg

Lys

ASp

Ser

Asn

Pro

220

Glu

ASp

ASp

Gly

Asn

300

Trp

Pro

Glu

ASN

Ile

380

Thr

LYS

Ccys

Lys Ser Leu

Page 54

val

val

205

Lys

lLeu

Thr

val

val

285

Ser

Leu

Ala

Pro

Gln

365

Ala

Thir

ieu

Ser

Ser
445

Thr

190

Asn

Ser

Leu

Leu

Ser

270

Glu

Thr

AsSnh

PIro

Gin

350

val

val

Pro

Thr

val

430

Leu

val
His
Cys
Gly
Met
255
His
val
Tyr

Gly

Ser
Glu
Pro
val
415

Met

Ser

Pro

Lys

Asp

Gly

Ile

Glu

His

Arg

LYS

Glu

Tyr

Leu

Trp

val

4C0

ASp

Pro



Gly

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

<400>

92
219
PRT
homo

92

Asp Ile val
1

Glu

Arg

ser

Pro

65

Ile

ser

Arg

Gin

Tyr

145

Ser

Thr

LYS

Pro

pPro

Thr

Pro

56

ASp

Ser

Phe

Thr

Leu

130

Pro

Gly

Tyr

His

val
210

Ala
Arg
35

GIn
Arg
Arg
ASn
val
115
Lys
Arg

Asn

ser

sapiens

Met

ser

20

Lys

Leu

Phe

val

Leu

100

Ala

Ser

Glu

Ser

L eu

180

val

Lys

Th
5
Ile
Asn
Leu
Ser
Glu
85
Arg
Ala
Gly
Ala
Glin
165
Ser

Tyr

Ser

GIn

ser

Tyr

Ile

Gly

70

ala

Thr

Pro

Thr

Lys

Glu

Ser

Alta

Phe

Thr

Cys

L.eu

Tyr

55

ser

Glu

Phe

ser

Ala

135

val

Ser

Thr

Cys

Asn
215

Pro

Arg

Asp

40

Trp

Gly

ASD

Gly

val

120

Ser

Gin

val

Leu

Glu

200

Arg

Leu

Ser

25

Trp

Ala

Ser

val

GIn

105

Phe

val

Trp

Thr

Thr

185

val

Gly

eolf-seql

Ser

10

Ser

TYF

Ser

Gly

Gly

90

Gly

val

Lys

Glu

170

Leu

Thr

Glu

Leu

Gln

L.eu

Tyr

Thr

75

val

Thr

Phe

Cys

val

155

Gln

ser

His

Cys

Pro

ser

Gin

Arg

60

Asp

Tyr

Lys

Pro

Leu

140

ASp

ASD

Lys

page 55

va'l

Leu

Lys

45

Ala

Phe

Tyr

val

Pro

125

Leu

Asn

ser

Ala

Thr

Phe

30

Pro

Ser

Thr

cys

Glu

110

ser

Asn

Ala

Lys

Asp

190

Leu

Pro

15

ASH

Gly

Gly

Leu

Met

95

Asp

Asn

Leu

Asp

175

Tyr

ser

Gly

Ser

Gln

val

Lys

Gin

Lys

Glu

Phe

Glin

160

Ser

Glu

Ser
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