61506491 -seq]
SEQUENCE LISTING

<110> Glenmark Pharmaceutical SA
<120> Antibodies that bind to 0X40 and their uses
<130> 17741/vus

<150> Us 61/506,491
<151> 2011-07-11

<160> 89

<170> PatentIn version 3.5

<210> 1

<211> 10

<212> PRT

<213> Mus muscuius

<220>

<223> heavy chain ¢brR 1 of 1p4
<400> 1

Gly Phe Ser Leu Ser Thr Ser Gly Met Gly
1 5 10

<210> 2

<211> 7

<Z212> PRT

<213> Mus musculus

<220>
<223> heavy chain cbR 2 of 1D4

<400> 2

Ile Trp Trp Asp Asp Asp Lys
1 5

<210> 3

<211> 10

<212> PRT

<213> Mus musculius

<220>

<223> heavy chain CDR 3 of 1p4
<400> 3

Ala Arg Ile Asp Trp Asp Gly Phe Ala Tyr
1 5 10

<210> 4

<211> 5§

<212> PRT

<213> Mus musculus

<220>

<223> Tlight chain CDR 1 of 1D4
<400> 4

Ser Ser val Ser Tyr
Page 1



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

<220>
<223>

<400>
Ala Thr
1

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

<220>
<223>

<400>

5
3
PRT

Mus musculus

61506491-seql

Tight chain CDR 2 of 1p4

5

Ser

6
9
PRT

Mus musculus

1ight chain CDR 3 of

6

GIn GIn Trp Ser Ser Asn Pro

1

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

<220>
<223>

<400>

7
118
PRT

5

Mus musculus

heavy chain variable

7

Gln val Thr Leu Lys Glu Ser

1

Thr Leu

Gly Met

Trp Leu
50

Leu Lys
65

Phe Leu

Cys Ala

Ser

Gly

35

Ala

Ser

Lys

Arg

Leu

20

val

His

Gly

Ile

Ile
100

5

Thr

Gly

Ile

Leu

Ala

85

ASp

Cys

Trp

Trp

Thr

70

Ser

Trp

Ser

Ile

Trp

55

Ile

val

ASp

1p4

Trp Thr

region sequence

Gly Pro

Phe ser
25

Arg Gln

40

ASp ASp

Ser Lys

Asp Thr

Gly Phe
105

Gly Ile
10

Gly phe
Pro Ser
AsSp Lys

Asp Thr
75

Thr Asp
90

Ala Tyr

Page 2

of 1p4

Leu

Ser

Gly

Tyr

60

Ser

Thr

Trp

Gin

Leu

Lys

45

TYr

Lys

Ala

Gly

Pro

ser

30

Gly

Asn

Asn

Thr

Gln
110

ser

15

Thr

Leu

Thr

Glin

Tyr

Gly

Gln

Ser

Glu

Ala

val

80

Tvr

Thr



Leu val Thr val Ser Ser

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

<220>
<223>

<400>

8

115

106

p

RT

Mus muscuius

Tight chain variable

8

GIn Ile val Leu Thr
1 5

Glu

His

Ala

Gly

65

ASp

Phe

Lys

Trp

Thr

50

Ser

Ala

Gly

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

<220>
<223>

<400>
caggtgacgc

9
3
D
M

D

9

val

Tyr

35

Ser

Gly

Ala

Gly

54
NA
us

NA

acttgttctt

cagccttcag

tataacacag

ttcctcaaga

gactgggacy

<210>
<211>
<212>

1
3
D

0
18
NA

Thr

20

GIn

Asn

Thr

Thr

Gly

Met

Glin

Leu

Ser

TYr

35

Thr

musculus

sequence

Gln

Thr

Lys

Ala

Tyr

70

Tyr

Lys

ser

Cys

Pro

Ser

55

Ser

Cys

Leu

61506491-seq]

region sequence

Pro Ala Ile Leu

Arg

Gly

40

Gly

Leu

GIn

Glu

Ala

25

ser

val

Thr

Gin

Ile
105

ser

ser

Pro

Ile

Tre

90

Lys

Ser

Pro

Ala

Asn

75

Ser

of heavy chain variable

tgaaggagtc tggccctggg atattgeagc

tctctgggtt
ggaagggtct
ccctgaagag
tcgccagtgt

ggtttgctta

ttcactgagc acttctggta
ggagtggctg gcacacattt
cgggctcaca atctccaagg

ggacactaca gatactgeca

ctggggccaa gggactctyg

Page 3

of 1p4

Ser Ala Ser Pro Gly
15

Ser val Ser Tyr Met
30

Lys Pre Trp Ile Tyr
45

Arg Phe Ser Gly Ser
60

Arg val Glu Ala Glu
80

ser Asn Pro Trp Thr
95

region sequence of 1bD4

cctceccagac cctcagtetg
Tgggtgtagg ctggattcgt
ggtgggatga tgataagtac
atacctccaa aaaccaggtc
catactactg tgctcgaata

tcactgtctc ctca

60
120
180
240
300
354



<213> Mus

<220>
<223> DNA

<400> 10
cagattgtac

atgacttgca
tcctececceca
ttcagtggca
gatgctgcca
accaagctgg
<210> 11

<211> 186
<212> PRT
<213> Homo

<220>

musculus

61506491 -seql

sequence of Tight chain variable

tgactcagtc tccagcaatc ctgtectgeat

gggccagetc aagtgtaagt tacatgceact

aaccctggat ttatgccaca tccaacctgg

gtgggtctgg gacctcttac tctctcacaa

cttattactg ccagcagtgg agtagtaacc

agataaaa

sapiens

<223> human 0x40 extracellular

<400> 11

&eu His Cys val Gly Asp Thr
5

" Glu Cys Arg

Asn Thr val
35

ser ser Lys
50

Ser Glu Arg
65

Cys Arg Ala

Cys Ala Pro

Cys Lys Pro
115

Pro Ala Ser
130

Ala Thr G1n
145

Pro Gly Asn
20

Cys Arg Pro

Pro Cys Lys

Lys GIn Leu
70

Gly Thr Gln
85

Cys Pro Pro
100

Trp Thr Asn

Asn Ser Sser

Pro Gin Glu
150

Gly

Cys

Pro

55

Cys

Pro

Gly

Cys

Asp

Thr

Tyr

Met

Gly

40

Cys

Thr

Leu

His

Thr

120

Ala

region sequence of 1D4

ctccagggga gaaggtcaca
ggtaccagca gaagccagga
cttctggagt ccctgectcge
tcaacagagt ggaggctgaa

cgtggacgtt cggtggaggc

domain (amino acids 29-214 of P43489)

Pro

val

25

Pro

Thr

Ala

ASp

Phe

105

Leu

Ile

Gly

ser

10

sSer

Gly

Trp

Thr

ser

90

Ser

Ala

Cys

Pro

Asn

Arg

Phe

Cys

Gln

75

Tyr

Pro

Gly

Glu

Pro
155

Page 4

ASp Arg Cys Cys His
15

Cys Ser Arg Ser Gln
30

Tyr Asn Asp val val
45

Ash Leu Arg Ser Gly
60

Asp Thr val Cys Arg
80

Lys Pro Gly val Asp
95

Gly Asp Asn Gln Ala
110

Lys His Thr Leu Gln
125

ASp Arg Asp Pro Pro

Ala Arg Pro ITle Thr
160

60
120
180
240
300
318



165

61506491-seql

val G1n Pro Thr Glu Ala Trp Pro Arg Thr Ser GIn Gly Pro Ser Thr

170

Arg Pro val Glu val Pro Gly Gly Arg Ala

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

<220>
<223>

<400>

12
277
PRT

180

Homo sapiens

185

human 0X40 receptor (P43489)

12

Met Cys val Gly Ala
1 5

Leu Leu

Gly Asp

Gly Asn
50

Arg Pro
65

Cys Lys

Gln Leu

Thr Gln

Pro Pro

130

Thr Asn
145
Ser Ser

Gin Glu

Glu Ala

Leu

Thr

35

Gly

Cys

Pro

Cys

Pro

115

Gly

Cys

ASp

Thr

Trp

Gly

20

Tyr

Met

Gly

Cys

Thr

100

Leu

His

Thr

Ala

GIn

180

Pro

Leu

Pro

val

Pro

Thr

85

Ala

Asp

Phe

Leu

Ile

165

Gly

Arg

Arg

Gly

Ser

Ser

Gly

70

Trp

Thr

Ser

ser

Ala

150

Cys

Pro

Thr

Arg

Leu

Asn

Arg

55

Phe

Cys

GIn

Tyr

Pro

135

Gly

Glu

Pro

Ser

Leu

ser

Asp

40

Cys

Tyr

Asn

Asp

Lys

Gly

Lys

ASp

Ala

GIn

Gly

Thr

25

Arg

Ser

Asn

Leu

Thr

105

Pro

AsSp

His

Arg

Arg

Gly

Arg

10

val

Cys

Arg

AsSp

Arg

90

val

Gly

Asn

Thr

Pro

Gly

Thr

Cys

ser

val

75

Ser

Cys

val

Gln

Leu

155

Pro

Ile

ser

Page 5

Pro

Gly

His

GIn

60

val

Gly

Arg

Asp

ala

140

GIn

Pro

Thr

Thr

Cys

Leu

Glu

45

Asn

Ser

Ser

Cys

Cys

125

Cys

Pro

Ala

val

Arg

Ala

His

30

Cys

Thr

Ser

Glu

Arg

110

Ala

Lys

Ala

Thr

GIn

190

Pro

175

Ala

15

Ccys

Arg

val

Lys

Arg

95

Ala

Pro

Pro

ser

GIn

175

Pro

val

Leu

val

Pro

Cys

Pro

g0

Lys

Gly

Cys

Trp

AsSn

160

Pro

Thr

Glu



val Pro
210

Leu Gly
225

Arg Arg
Gly Ser
Thr Leu

<210
<211>
<212>
<213>

<220>
<223>

<400
Gly Phe
1

<210>
<211>
<Z21Z2>
<213>

<220>
<223>

<400>

Trp Leu
1
Leu Lys

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

<220>
<223>

<400>

1

195

Ala vail
215

Gly Gly Arg

Leu Leu Gly Pro Leu

230

Asp GIn Arg Leu Pro

245

Phe Arg Thr pro Ile

Ala Ile

275

Lys

i3

13

PRT

Mus musculus

extended heavy chain

13

Ser Leu Ser Thr Sser
5

14

19

PRT

Mus musculus

extended heavy chain
14

Ala His §1e Trp Trp
Ser

15

10

PRT

Mus musculus

200

Ala

Ala

Pro

GIn

CDR

Gly

CDR

Asp

61506491-seq]
205

Ala ITe Leu Gly Leu
220

Ile Leu Leu Ala Leu
235

Asp Ala His Lys Pro
250

Glu Glu GIn Ala Asp
265

1 of 1D4

Met Gly val Gly Trp
10

2 of 1p4

Gly

TYyr

Pro

Ala
270

Leu val

Leu Leu
240

Gly Gly
255

His Ser

Asp ggp Lys Tyr Tyr Asn Thr Ala

extended heavy chain CDR 3 of 1b4

15

Ala Arg Ile Asp Trp Asp Gly Phe Ala Tyr
5 10

Page 6

15



<210> 16

<211> 12

<212> PRT

<213> Mus musculus

<220>
<223> extended Tight chain

<400> 16

Arg Ala Ser Ser Ser val Ser
1 5

<210> 17

<211> 11

<212> PRT

<213> Mus musculus

<220>
<223> extended light chain

<400> 17

Pro Trp Ile Tyr Ala Thr Ser
1 5

<210> 18

<211> 9

<212> PRT

<213> Mus musculus

<220>
<223> extended 1ight chain

<400> 18

GIn GIn Trp Ser Ser Asn Pro
1 5

<210> 19

<211> 115

<212> PRT

<213> Homo sapiens

<220>
<223> human IGHV2-70%10

<400> 19

Gln val Thr Leu Lys Glu Ser
1 5

Thr Leu Thr Egu Thr Cys Thr

Gly Met Arg val Ser Trp Ile
35

Trp Ile Ala Arg Ile Asp Trp
50 55

CDR

TYr

CDR

Asn

CDR

Trp

Gly
Phe
Arg
40

Asp

61506491-seq]

1 of 1p4

Met His Trp Tyr
10

2 of 1p4

Leu Ala ser

3 of 1p4

Thr

Pro Ala Leu val Lys Pro Thr
10 15

Ser Gly Phe Ser Leu Ser Thr
25 30

GIn Pro Pro Gly Lys Ala Leu
45

Asp Asp Lys Tyr Tyr Ser Thr
60

Page 7

GlIn

Ser

Glu

ser



61506491-seql

Leu Lys Thr Arg Leu Thr Ile Ser Lys Asp

65

70

val Leu Thr Met Thr Asn Met Asp Pro val

85

80

Cys Ala Arg Ile Tyr Phe Asp Tyr Trp Gly
100 105

val Ser Ser

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

<220>
<223>

<400>

115

20

115

PRT

Homo sapiens

human IGHV2-70*01

20

GIn val Thr Leu Arg Glu Ser

1

Thr

Gly

Trp

Leu

65

val

Cys

val

Leu

Met

Leu

50

Lys

Leu

aAla

Ser

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

<220>
<223>

<400>

5

Thr Leu Thr
20

Cys val ser
35

Ala Leu Ile

Thr Arg Leu

Thr Met Thr
85

Arg Ile Tyr
100

ser
115

21

115

PRT .
Homo sapiens

human IGHvV2-70+%13

21

Cys

Trp

Asp

Thr

70

Asn

Phe

Thr

Ile

Trp

55

Ile

Met

Asp

Gly

Phe

Arg

40

Asp

ser

ASp

Tyr

Pro

ser

25

Gln

Asp

Lys

Pro

Ala

10

Gly

Pro

Asp

ASp

val

90

Gly

Page 8

Thr Ser Lys Asn GlIn
75

Asp Thr Ala Thr Tyr

95

GIn Gly Thr Leu val

Leu

Phe

Pro

Lys

Thr

75

Asp

Gln

val

ser

Gly

Thr

Gly

Lys

Leu

Lys

45

Tyr

Lys

Ala

Thr

110

Pro Thr
15

Ser Thr
30

Ala Leu

Ser Thr

Asn Gln

Thr Tyr

a5

Leu val
110

val
80
TYr

Thr

GIn

Ser

Glu

Ser

val

80

Tyr

Thr



Glin

Thr

Gly

Trp

Leu

65

val

Ccys

val

Leu

MetT

Leu

50

LyS

Leu

Ala

Thr

Thr

cys

35

Ala

Thr

Thr

Arg

val Ser Ser

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

<220>
<223>

<400>

115

22
115
PRT
Homo

Leu

Leu

20

val

Leu

Arg

Met

Ile
100

Arg

Thr

ser

Ile

Leu

Thr

85

Tyr

sapiens

Glu

Cys

Trp

AsSp

Thr

70

Asn

Phe

human IGHV2-5*09

22

Gin val Thr

1

Thr

Gly

Trp

Leu

65

val

Cys

Leu

val

Leu

50

Lys

Leu

Ala

Thr

Gly

35

Ala

Ser

Thr

His

Leu

Leu

20

val

Leu

Arg

Met

Arg

Lys
5

Thr
Gly
Ile
Leu
Thr

85

Tyr

Glu

Cys

Trp

Tyr

Thr

70

Asn

Phe

Ser

Thr

Ile

Trp

55

Ile

Met

Asp

Ser

Thr

Ile

Trp

55

Ile

Met

ASp

Gly

Phe

Arg

40

ASpP

Ser

Asp

TYr

Gly

Phe

Arg

40

Asp

Thr

Asp

TYr

61506491-seql

Pro Ala Leu val

ser

25

GIn

Asp

Lys

Pro

Trp

Pro

Ser

25

Gln

ASD

Lys

Pro

Trp

Gly

Pro

Asp

Asp

val

90

Gly

Thr

10

Gly

Pro

ASp

Asp

val

90

Gly

Phe

Pro

Lys

Thr

75

AsSp

GIn

Leu

Phe

Pro

Lys

Thr

75

Asp

Gin

Page 9

Ser

Gly

Tyr

60

Ser

Thr

Gly

val

ser

Gly

Arg

60

Ser

Thr

Gly

LysS

Leu

LyS

45

Tyr

Lys

Ala

Thr

Lys

Leu

LYyS

45

Tyr

LysS

Ala

Thr

Pro

Ser

30

Ala

Ser

Asn

Thr

Leu
110

Pro

Ser

30

Ala

Gly

Asn

Thr

Leu

Thr

15

Thr

Leu

Thr

Gin

TYIr

95

val

Thr

15

Thr

Leu

Pro

Gln

TYyr

95

val

GIn

Ser

Glu

Ser

val

80

Tyr

Thr

GIn

Ser

Ser

val

80

TYr

Thr



val Ser Ser

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

<220>
<223>

<400>

Arg

Thr

Gly

Trp

Leu

65

val

Cys

val

Leu

Met

Leu

50

Lys

Leu

Ala

115

23
115
PRT

100

Hoimo sapiens

human IGHVZ-70%11

23

Thr Leu Arg Glu Ser

Thr

Cys

35

Ala

Thr

Thr

Arg

val Ser Ser

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

<220>
<223>

<400>

115

24
107
PRT
Homo

Leu

20

val

Arg

Arg

Met

Ile
100

5

Thr

Ser

Ile

Leu

Thr

85

Tyr

sapiens

Cys

Trp

Asp

Thr

70

Asn

Phe

Thr

Ile

Trp

55

Ile

Met

Asp

human IGKV3-11%*01

24

Gly

Phe

Arg

40

Asp

Ser

ASp

Tyr

giu ITle val Leu Ehr Gln Ser Pro

Glu Arg Ala Thr Leu Ser Cys Arg

20

61506491-seq]

105

Pro Ala
10

ser Gly
25

GIn Pro

AsSp Asp

Lys Asp

Pro val

90

Trp Gly

Leu

Phe

Pro

Lys

Thr

75

Asp

Gin

val

ser

Gly

Tyr

ser

Thr

Gly

Lys

Leu

Tyr

Lys

Ala

Thr

Ala Thr Leu Ser Leu

10

Ala Ser GlIn ser val

25

1190

Pro

ser

30

Ala

Ser

Asn

Thr

lLeu
110

sSer

Thr
15

Thr
Leu
Thr
Gln
Tyr
95

val

Pro
15

Gln

Ser

Glu

ser

val

80

Tyr

Thr

Gly

Ser Ser Tyr

30

Leu Ala Trp Tyr GIn GIn Lys Pro Gly GIn Ala Pro Arg Leu Leu Ile

Page 10



61506491-seq]
35 40

Tyr Asp Ala Ser Asn Arg Ala Thr Gly Ile Pro Ala Arg Phe Ser Gly
50 55 6

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

Glu Asp Phe Ala val Tyr Tyr Cys GIn GIn Arg Ser Asn Trp Pro Trp
85 90 95

Thr phe Gly GIn Gly Thr Lys val Glu Ile Lys
100 105

<210> 25

<211> 107

<212> PRT

<213> Homo sapiens

<220>
<223> human IGKv1-39%01

<400> 25

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

Asp Arg val Thr Ile Thr Cys Arg %1a ser GIn Ser Ile Ser Ser Tyr
20 5 30

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

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

ser Gly Ser Gly Thr Asp Phe Thr Leu Thr Ile Ser Ser Leu GlIn Pro
65 70 75 80

Glu Asp Phe Ala ghr Tyr Tyr Cys Gln g1n Ser Tyr Ser Thr Pro Trp
5 0 95

Thr Phe Gly G1n Gly Thr Lys val Glu Ile Lys

100 105
<210> 26
<211> 107
<212> PRT
<213> Homo sapiens
<220>
<223> human IGKV1D-39%01
<400> 26

Asp Ile GIn Met Thr GIn Ser Pro Ser Ser lLeu Ser Ala Ser val Gly
Page 11



AsSp Arg

Leu Asn

Tyr Ala
50

Ser Gly
65

Glu Asp

Thr Phe

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

<220>
<223>

<400>

val

Trp

35

Ala

ser

Phe

Gly

27
107
PRT

Thr

20

Tyr

Ser

Gly

Ala

GIn
100

Ile

Gln

Ser

Thr

Thr

85

Gly

Homo sapiens

IGKV3-11%02

27

Glu Ile val Leu
1

Glu Arg

leu Ala

Tyr Asp
50

Ser Gly
65

Glu Asp

Thr Phe

<210>
<211>
<212>

Ala

Trp

35

Ala

Ser

Phe

Gly

28
108
PRT

Thr

20

Tyr

Ser

Gly

Ala

Gin
100

Thr
5

Leu
GIn
ASn
Arg
val

85

Gly

Thr

GIn

Leu

AsSp

70

Tyr

Thr

Gln

Ser

GIn

Arg

Asp

70

Tyr

Thr

Cys

Lys

Gln

55

Phe

Tyr

Lys

Ser

Cys

LysS

Ala

55

Phe

Tyr

Lys

Arg

Pro

40

ser

Thr

Cys

val

Pro

Arg

Pro

40

Thr

Thr

Cys

val

61506491-seq]l
10

Ala

25

Gly

Gly

Leu

Gin

Glu
105

Ala

Ala

25

Gly

Gly

Leu

Gln

Glu
105

Ser Gln Ser

Lys Ala Pro

val Pro Ser
60

Thr Tle Sar
75

Gln Ser Tyr
a0

Ile Lys

Thr Leu Ser
10

ser GIn Ser

Gin Ala Pro

Ile Pro Ala
60

Thr Ile ser
75

GIn Arg ser
30

Ile Lys

Page 12

Ile

Arg

Ser

ser

Leu

val

Arg

45

Arg

Ser

Asn

Ser

30

Leu

Phe

Leu

Thr

Ser

ser

30

Leu

Phe

Leu

Trp

15

Ser

Leu

Ser

GIn

Pro
95

Pro

15

Ser

Leu

ser

Glu

Pro
95

Tyr

Ile

Gly

Pro

30

Trp

Gly

Tyr

Ile

Gly

Pro

80

Trp



<213>

<220>
<223>

<400>

Homo sapiens

human IGKV3-20%01

28

Glu Ile val Leu Thr

1

Glu Arg
Tyr Leu
ITe Tyr

Gly ser
65

Pro Glu
Trp Thr

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

<220>
<223>

<400>

GIn val
1

Thr Leu
Gly Met

Trp Ile
50

Leu Lys
65

val Leu

Ala

Ala

35

Gly

Gly

Asp

FPhe

29
118
PRT

Thr

20

Trp

Ala

Ser

Phe

Gly

5

Leu

Tyr

Ser

Gly

Ala

85

GIn

100

Artificial

Gln

Ser

Gln

Ser

Thr

70

val

Gly

Ser

Cys

Gln

Arg

55

Asp

Tyr

Thr

Pro

Arg

Lys

Ala

Phe

Tyr

Lys

VvH1 heavy chain variable

29
Thr

Thr

Gly

35

Ala

Thr

Thr

Leu

Leu

20

val

Arg

Arg

Met

Lys
5

Thr
ser
Ile
Leu

Thr
85

Glu Ser Gly

Cys

Trp

Trp

Thr

70

Asn

Thr

Ile

Trp

55

Ile

Met

Phe

Arg

40

Asp

Ser

Asp
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Gly

Ala

25

Pro

Thr

Thr

Cys

val
105

Thr
10

sSer
Gly
Gly
Leu
Gln
90

Glu

domain

Pro

Ser

25

GIn

Asp

Lys

Pro

Ala

10

Gly

Pro

Asp

Asp

val
90

Leu Ser

Gin Ser

Gin Ala

Ile Pro

60

Thr Ile
75

Gln Tyr

Ile Lys

Leu val

Phe Ser

Pro Gly

Lys Tyr
60

Thr ser
75

Asp Thr
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Leu

val

Pro

45

ASp
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Gly

Lys

Leu

Tyr

Lys

Ala

ser

Ser

30

Arg

Arg

Arg

Ser

Pro

Ser

30

Ala

Ser

Asn

Thr

Pro

15

Ser

Leu

Phe

Leu

ser
95

Thr

15

Thr

Leu

Thr

Gln

TYr
95

Gly

Ser

Leu

ser

Glu

80

Pro

Ser

Ser

val
80

Tyr



Cys Ala Arg Ile Asp Trp Asp Gly Ph
100 0

Leu val Thr val Ser Ser

Pro

Arg

Pro

40

Thr

Thr

Cys

val

115
<210> 30
<211> 107
<212> PRT
<213> Artificial
<220>
<223> vL1 Tlight chain variable
<400> 30
Glu ITe val Leu Thr Gln Ser
1 5
Glu Arg Ala Thr Leu Ser Cys
20
Leu Ala Trp Tyr Gin GIn Lys
35
Tyr Ala Thr Ser Asn Arg Ala
50 55
ser Gly Ser Gly Thr Asp Phe
65 70
Glu Asp Phe Ala gg1 Tyr Tyr
Thr phe Gly GIn Gly Thr Lys
100
<210> 31
<211> 720
<212> DNA
<213> Artificial
<220>
<223> VH1I-VL1 scFv cDNA

<400> 31

caggtcacac tgaaagagtc tggacccgcc
acctgecacct tcagcggett
cagcctectg gcaaggecct
tacagcacca gcctgaaaac
gtgctgacca tgaccaacat

gactgggacg gcttcgecta

cagcctgage
ggaatggatc
ccggcetgacc
ggaccccgtg
ttggggccag
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Glu
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Thr
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Gln

Ile

Thr

GlIn

S0

Ile
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Trp
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ctggtcaagc
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gcccggattt

atcagcaagg

gacaccgcca

ggaaccctygyg
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Ser
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Pro

Ala
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ser

Ser

e Ala Tyr Trp Gly Gln
1

Leu

val

Arg

45

Arg
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ser
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Ser

30

Leu

Phe
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Asn

ccacccagac

tgggcgtgic

ggtgggacga

acaccagcaa

cctactactg

tcaccgtgtc

Gly Thr

Pro Gly
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Tyr Tyr

Leu Ile
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Glu Pro
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Pro Trp
g5

actgaccctg
ctggatcaga
cgacaagtac
gaaccaggtg

cgccagaatc

tagcggaggc
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300
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ggaggat

ctg

cccgecaccce

agcgtgt
atctacg
ggcaccyg
tgccagce
<210>
<211>
<212>
<213>

<220>
<223>

<400>
Gln val
1

Thr Leu

Gly Met

Trp Ile
50

Leu Lys
65

val Leu

Cys Ala

Leu val

Leu Ala

130

Cys Leu
145

Ser Gly

ser ser

cct
cca
act
agt
32

448
PRT

gcggcggagyg
tgtctctgag
actacctggc
ccagcaatcg
tcaccctgac

ggtccagcaa

Artificial

aagtggcgga
ccectggegaa
ctggtatcag
ggccacagge
catctccage

cccctggaca

VH1 heavy chain IGHG1

32
Thr

Thr

Gly

35

Ala

Thr

Thr

Arg

Thr

115

Pro

val

Ala

Gly

Leu

Leu

20

val

Arg

Arg

Met

ITe

100

val

ser

LYS

Leu

Leu

Lys
5
Thr
ser
Ile
Leu
Thr
85
Asp
Ser
ser
Asp
Thr

165

Tyr

Glu

cys

Trp

Trp

Thr

70

Asn

Trp

Ser

Lys

Tyr

150

Ser

Ser

ser
Thr
Ile
Trp
55

Ile
Met
Asp
Ala
ser
135
Phe

Gly

Leu

Gly

Phe

Arg

40

ASp

Ser

Asp

Gly

Ser

120

Thr
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val

Ser
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gggggatctg agatcgtgcet

agagccacce tgagctgtag

cagaageccy
atccctgeca
ctggaacccg

ttitggccagg
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25

Gln

AsSp

Lys

Pro

Phe

105

Thr

Ser

Glu

His

Ser

Ala Leu val
10

Gly Phe Ser

Pro Pra Gly

ASp Lys Tyr
60

Asp Thr Sser
75

val Asp Thr
90

Ala Tyr Trp

Lys Gly Pro

Gly Gly Thr
140

Pro val Thr
155

Thr Phe Pro
170

val val Thr
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Leu
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30
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Thr
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Gly
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Trp
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Tyr

Thr
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Gly
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160
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420
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Thr
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Arg
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210
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Phe

Pro
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Thr

290

val
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370

Gly
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Trp
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Leu

Glu
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275

Lys

Leu

Lys
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355
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Gly
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435
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Pro

Phe
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260

Phe
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Thr
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Ala

340

Arg

Gly

Pro
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420
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Pro
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245

Thr

Asn

Arg
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325
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Glu
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405

Gly

TYyr
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230
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Trp

Glu
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310
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Glu
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295
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375

Asn

Leu

va'l

GlIn

Ile

200

val

Ala

Pro

val

val

280

Gln

GIn

Ala

Pro

Thr
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Tyr
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265
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Tyr
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425
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Trp
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Thr

300

Asn

Pro

GIn

val

val

380

Pro
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Trp
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255
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Glu

Thr
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Leu
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415
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Thr
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240

Arg
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Leu

cys
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400
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LYyS



<211>
<212>
<213>

<220>
<223>

<400>

448
PRT
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VHZ2 heavy chain IGHG1

33

GIn val Thr Leu Lys Glu Ser Gly
1 5

Thr Leu

Gly Met

Trp Ile
50

Leu Lys
65

val Leu

Cys Ala

Leu val

Leu Ala
130

Cys Leu
145

ser Gly

Ser Ser

Ser Leu

Asn Thr

210

His Thr
225

Thr

Gly

35

Ala

Thr

Thr

Arg

Thr

115

Pro

val

Ala

Gly

Lys

Cys

Leu

20

val

Arg

Arg

Met

Ile

100
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Lys

Leu

Leu

180

Thr
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Pro

Thr

ser

Ile

Leu

Thr

85

ASp

Ser

sSer

Asp

Thr

165

Tyr

Gln
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Pro

Cys

Trp

Trp

Thr

70

Asn

Trp

ser

LYsS

Tyr

150
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Ser

Thr

Lys

Cys
230

Ser

Ile

Trp

55

Ile

Met
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135

Phe

Gly

Leu

Tyr

Phe

Arg

40

ASp

Ser

Asp

Gly

Ser

120

Thr

Pro

val

ser

Ile

260

val

Ala
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Pro

ser

25

Gln

Asp

Lys

Pro

Phe

105

Thr

ser

Glu

His
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185

Cys

Glu

Pro

Ala

10

Gly

Pro

ASp

Asp

val

90

Ala

Lys

Gly

Pro

Thr

170

val

Asn

Pro

Glu
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Leu

Phe

Pro

Lys

Thr

75

ASp

Tyr

Gly

Gly

val

155

phe

val

val

LysS

Ley
235

val

Ser

Gly

Tyr

60

Ser

Thr

Trp

Pro

Thr

140

Thr

Pro

Thr

Asnh
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220

L.eu

Lys

Leu

Lys

45

Tyr
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Gly

Ser

125

ala

val

Ala

val

His

205

Cys

Gly

Pro

Ser

30

Ala

Ser

Asn

Thr

Gln

110

val

Ala

Ser

val

Pro

180

Lys

Asp

Gly

Thr
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Thr

Leu

Thr

Gln

Tyr
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Phe
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Trp

Leu

175
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Pro

Lys
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Gln
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Glu

Ser

val
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TYyr

Thr

Pro

Gly

AsSn
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Gln
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Ser

Thr
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240



val

Thr

Glu

Lys

ser

305

Lys

Ile

Pro

Leu

Asn

385

Ser

Arg

Leu

Phe

Pro

val

Thr

290

val

Cys

Ser

Pro

val

370

Gly

Asp

Trp

His

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

<220>
<223>

<400>

Leu

Glu

Lys

275

Lys

Leu

Lys

LYyS

Ser

355

LYsS

GIn

Gly

Gln

Asn

435

34
448
PRT

Phe

val

260

Phe

Pro

Thr

val

Ala

340

Arg

Gly

Pro

ser

Gin

420

His

Pro

245

Thr

AsSn

Arg

val

Ser

325

Lys

ASp

Phe

Glu

Phe

405

Gly

TYr
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Cys

Trp

Glu

Leu

310

Asn

Gly

Glu

TYr

Asn

390

Phe
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Thr

Lys

val

Tyr

Glu

295

His

LyS

Gln

Leu

Pro

375

Asn

Leu

val

Gin

Pro

val

val

280

GIn

Gin

Ala

Pro

Thr

360

Ser

Tyr

TYr

Phe

VH3 heavy chain IGHGL

34
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Asp

TVYr

Asp

Leu

345

Lys

Asp

Lys
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425

Ser

250

Asp

Gly

AsSn

Trp

Pro

330

Glu

Asn

Ile

Thr

Lys

410

cys

Leu

val
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Leu

315

Ala

Pro

Gin
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395

Leu
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300

Asn

Pro

Gln
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380

Pro

Thr
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Leu

Met
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285

Tyr

Gly

Ile

val
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365

Glu

Pro

val

Met
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445

1le

Glu

270
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Arg

Lys

Glu

Tyr

350

Leu

Trp
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Asp

His

430

Pro

ser

255

Asp

Asn
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Glu

Thr

Glu

Leu

Gly

Arg

Pro

Ala

val

Tyr

320

Thr

Leu

Cys
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Asp
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Ala

Lys

GIn 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 Leu Ser Thr Ser
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Gly

Trp

Leu

65

val

Cys

Leu

Leu

Cys

145

Ser

Ser

ser

Asn

His

225

val

Thr

Glu

LyS

Met

Ile

50

Lys

Leu

Ala

val

Ala

130

Leu

Gly

Ser

Leu

Thr

210

The

Phe

Pro

val

Thr

Gly

35

Ala

Thr

Thr

Arg

Thr

115

Pro

val

Ala

Gly

Lys

cys

Leu

Glu

Lys

Lys

20

val
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Arg

Met

Ile

100
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Ser

Lys

Leu

Leu

180

Thr
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Pro

Phe
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260

Phe
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Ser

Ile

Leu

Thr

85

AsSp
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Ser

ASp

Thr

165

Tyr

GIn

Asp

Pro

Pro

245

Thr

Asn

Arg

Trp

Trp

Thr

70

Asn

Trp

ser

Lys

Tyr

150
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Ser

Thr

LysS

230

Pro

Cys

Trp

Glu

Ile

Trp

55

Ile

Met
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Ala

Ser

135

Phe

Gly

Leu

Tyr

Lys
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Pro

Lys
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Tyr
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Arg

40

Asp

Ser

Asp

Gly

Ser

120

Thr

Pro

val

Ser

Ile

200

val

Ala

Pro

val

val

280

GIn
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GIn Pro Pro

ASp

Lys

Pro

Phe

105

Thr
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Glu
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185

Cys
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Pro

LYS
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265

Asp

Tyr
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90
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Lys

Gly

Pro

Thr

170
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Asn
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Glu

ASD

250
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Gly

LysS

Thr
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ASD

Tyr
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val

155
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Leu

235
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Tyr
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Trp

Pro

Thr
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Thr
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Asn
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220
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Asn Ser Thr
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Tyr
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Gly
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val
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205
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Tyr
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Thr
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Gly

Ile

Glu

270
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Arg

Leu

Thr

GlIn

TYr
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Leu

Trp
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290 295

Ser val Leu Thr val Leu His G1n
305 310

Lys Cys Lys val ggr Asn Lys Ala
5

Ile ser Lys Ala Lys Gly GIn Pro
340

Pro Pro Ser Arg Asp Glu Leu Thr
355 360

Leu val Lys Gly Phe Tyr Pro Ser
370 375

Asn Gly GIn Pro Glu Asn Asn Tyr
385 390

Ser Asp Gly Ser Phe Phe Leu Tyr
405

Arg Trp GIn Gln Gly Asn val Phe
420

Leu His Asn His Tyr Thr ¢In Lys
435 440

<210> 35

<211> 448

<212> PRT

<213> Artificial

<220>
<223> VH4 heavy chain IGHG1

<400> 35

GIn val Thr Leu Lys Glu Ser Gly
1 5

Thr Leu Thr Egu Thr Cys Ser Phe

Gly Met Gly val ser Trp Ile Arg
35 40

Trp Ile Ala His Ile Trp Trp Asp
50 55

Leu Lys Thr Arg Leu Thr Ile Ser
65 70
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Trp
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Trp
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Thr

20

GlIn

Asn

Thr
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Trp
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Trp
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65

Thr val
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130

Glu Asp
145

Thr Phe
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PRT

Rattus norvegicus
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52
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Thr Arg Asp Thr
35

Ala val Asn Tyr
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70
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85
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115
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150
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Trp
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Trp
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53

val Thr val Lys
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Asn
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Thr
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Thr
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<212>
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165

Ser

Artificial
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70
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25
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Pro

Ser

Leu

Ser

Leu
185
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Trp
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Trp
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Trp
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Thr
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Trp
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Thr

Ala
190

domain chimera HHRR
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<210> 61
<211> 354
<212> DNA
<213> Artificial
<220> . .
<223> VH6 heavy chain variable domain DNA coding sequence
<400> 61
caggtcacac tgaaagagtc tggacccgcece ctggtcaagc ccacccagac actgaccctg
acctgcagct tcageggett cagcctgagce acaagcggca tgggcgtggg ctggatcaga
cagectectyg gcaaggecct ggaatggatc goccatattt ggtgggatga tgataaatat
tataacaccg ccctgaaaac ccgcctgacc atcagcaagg acaccagcaa gaaccaggtg
gtgctgacca tgaccaacat ggaccccgig gacaccgcca cctactactg cgccagaatc
gactgggacg gcttcgecta ttggggeccag ggaaccctgg tgaccgtgag cagc
<210> 62
<211l> 354
<212> DNA
<213> Artificial
<220> .
<223> VH7 heavy chain variable domain DNA coding sequence
<400> 62
caggtcacac tgaaagagtc tggacccgcc ctggtcaagc ccacccagac actgaccctg
acctgcagcet tcagcggett cagcctgage acaagcggca tgggegtyggg ctggatcaga
cagcctectyg gecaaggocct ggaatggctc geccacattt ggtgggatga tgataaatat
tataacaccg ccctgaaaac ccgectgacc atcagcaagg acaccagcaa gaaccaggtg
gtgctgacca tgaccaacat ggaccccgtg gacaccgcca cctactactg cgccagaatce
gactgggacg gcttcgecta ttggggccag ggcaccctygg tgaccgtgag cage
<210> 63
<211> 318
<Z212> DNA
<213> Artificial
<220> ) )
<223> VL9 Tight chain variable domain DNA coding sequence
<400> 63
gagatcgtge tgacacagag ccccgecacc ctgtctctga gccctggocga aagagecace
ctgagctgta gagccagcag cagcgtgtcc tacatgcact ggtatcagca gaagceccggce
caggcgccge geccgtggat ttatgcgacc agcaatcggg ccacaggeat ccctgecaga
ttttctggeca gcggetccgg caccgactac accctgacca tctccagect ggaaccegag
gacttcgccg tgtactactg ccagcagtgg tccagcaacc cctggacatt tggccagggc
accaaagtgg aaattaaa
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60
120
180
240
300
354

60
120
180
240
300
354

60
120
180
240
300
318



61506491-seql

<210> 64

<211> 10

<212> PRT

<213> Mus musculus

<220>

<223> heavy chain CDR 1 of VH6

<400> 64

Gly Phe Ser Leu Ser Thr Ser Gly Met Gly
1 5 10
<210> 65

<211> 7

<212> PRT

<213> Mus musculus

<220>

<223> heavy chain CDR 2 of VH6

<400> 65

Ile Trp Trp Asp ASp AsSp Lys
1 5

<210> 66

<211> 10

<212> PRT

<213> Mus musculus

<220>

<223> heavy chain CDR 3 of vH6
<400> 66

Ala Arg Ile Asp Trp Asp Gly Phe Ala Tyr
1 5 10
<210> 67

<211> §

<212> PRT

<213> Mus musculus

<220>

<223> Tight chain CDR 1 of vL9
<400> 67

Ser Ser val Ser Tyr

1 5

<210> 68

<211> 3

<212> PRT

<213> Mus nmusculus

<220>

<223> Tight chain CDR 2 of vL9
<400> 68

Ala Thr ser
Page 50



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

<220>
<223>

<400>

1

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

<220>
<223>

<400>

69

9

PRT

Mus muscutus

Tight chain ¢cDrR 3 of
69

GIn Gln Trp Ser Ser Asn Pro
5

70

13

PRT

Mus muscutus

extended heavy chain
70

Gly Phe Ser Leu Ser Thr Ser

1

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

<220>
<223>

<400>

5
71
19
PRT
Artificial

extended heavy chain
71

Erp Ile Ala His §1e Trp Trp

Leu Lys Thr

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

<220>
<223>

<400>

72

10

PRT

Mus musculus

extended heavy chain
72

61506491-seq]

VL9

Trp Thr

CDR 1 of VH6

Gly Met ggy val Gly Trp

CDR 2 of VHE

Asp Asp Asp Lys Tyr Tyr Asn Thr Ala
10 15

CDR 3 of VH6

Ala Arg Ile Asp Trp Asp Gly phe Ala Tyr
1 5 10

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

73

12

PRT

Mus musculus
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61506491-seqg]

<220>
<223> extended light chain ¢DrR 1 of vLO
<400> 73
Arg Ala Ser Ser Ser val Ser Tyr Met His Trp Tyr
1 5 10
<210> 74
<211> 11
<212> PRT
<213> Artificial
<220>
<223> extended Tight chain ¢DR 2 of vLO
<400> 74
Pro Trp Ile Tyr Ala Thr Ser Asn Arg Ala Thr
1 5 10
<210> 75
<211> 9
<212> PRT
<213> Mus musculus
<220>
<223> extended light chain CDR 3 of vL9
<400> 75
ng GIn Trp Ser Ser Asn Pro Trp Thr
5
<210> 76
<211> 44
<212> PRT
<213> Homo sapiens
<220>

<223> module 2 of human 0x40 extracellular domain
<400> 76

Arg Pro Cys Gly Ero Gly Phe Tyr Asn Asp val val Ser Ser Lys Pro
1 10 15

Cys Lys Pro Cys Thr Trp Cys Ash Eeu Arg ser Gly Ser Glu Arg Lys
20 5 30

Gln Leu ggs Thr Ala Thr Gln Asp Thr val Cys Arg
40

<210> 77

<211> 118

<212> PRT

<213> Artificial

<220>
<223> VHZ heavy chain variable domain

<400> 77
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Gin val

Thr Leu

Gly Met

Trp Ile
50

Leu Lys
65

val Leu

Cys Ala

Leu val

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

<220>
<223>

<400>
GIn val
1

Thr Leu

Gly Met

Trp 1le
50

Leu Lys
65

val Leu

Thr

Thr

Gly

35

Ala

Thr

Thr

Arg

Thr

115

78
118
PRT

Leu

Leu

20

val

Arg

Arg

Met

Ile

100

val

Lys

Thr

ser

Ile

Leu

Thr

85

ASp

Ser

Artificial

Glu

Ccys

Trp

Trp

Thr

70

Asn

Trp

ser

ser

Ser

Ile

Trp

55

Ile

Met

Asp

Gly

Phe

Arg

40

Asp

ser

Asp

Gly

VvH3 heavy chain variable

78
Thr

Thr

Gly

35

Ala

Thr

Thr

Cys Ala Arg

Leu

Leu

20

val

His

Ard

Met

Ile

Lys
5

Thr
ser
Ile
Leu
Thr

85

Asp

Glu Sser Gly

Cys

Trp

Trp

Thr

70

Asn

Trp

Thr

Ile

Trp

55

Ile

Met

AsSp

Phe

Arg

40

Asp

ser

Asp

Gly

61506491-seql

Pro Ala Leu val

Ser

25

Gln

ASp

Lys

Pro

Phe
105

Gly Phe

Pro Pro

Asp Lys

Asp Thr
75

val Asp
90

Ala Tyr

domain

Pro

ser

25

GlIn

Asp

LysS

Pro

Phe

Ala Leu
10

Gly Phe

Pro Pro

Asp Lys

Asp Thr
75

val Asp
90

Ala Tyr
Page 53

Ser

Gly

Tyr

60

Ser

Thr

Trp

val

ser

Gly

Tyr

60

Ser

Thr

Trp

Lys

Leu

Lys

45

Tyr

Lys

Ala

Gly

Lys

Leu

LYyS

45

Tyr

Lys

Ala

Gly

Pro

Ser

30

Ala

Ser

Asn

Thr

GlIn
110

Pro

Ser

30

Ala

Ser

Asn

Thr

Gln

Thr

15

Thr

Leu

Thr

Gln

Tyr

a5

Gly

Thr

15

Thr

Leu

Thr

Gin

Tyr

95

Gly

GlIn

Ser

Glu

Ser

val

80

Tyr

Thr

Gln

Ser

Glu

Ser

val

80

TYr

Thr



Leu

val

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

<220>
<223>

<400>

100

Thr val Ser Ser

115

79
118
PRT

Artificial

vH4 heavy chain variable

79

%1n val Thr Leu %ys Glu ser

Thr

Gly

Trp

Leu

65

val

Cys

l.eu

Leu

Met

Ile

50

Lys

Leu

Ala

val

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

<220>
<223>

<400>

Thr

Gly
35

Ala

Thr

Thr

Arg

Thr

115

30
118
PRT

Leu

20

val

His

Arg

Met

Ile

100

val

Thr

ser

Ile

Leu

Thr

85

ASp

ser

Artificial

Cys

Trp

Trp

Thr

70

Asn

Trp

ser

Ser

Ile

Trp

55

Ile

Met

AsSp

Gly

Phe

Arg

40

Asp

Ser

Asp

Gly

VH5 heavy chain variable

80

GIn val Thr Leu Lys Glu Ser Gly

1

5

Thr Leu Thr Leu Thr Cys Ser Phe
20

Gly Met Gly val Ser Trp Ile Arg

61506491-seq]
105 110

domasin

Pro Ala Leu val Lys Pro
10

Ser Gly Phe Ser Leu Ser
25 30

GIn Pro Pro Gly Lys Ala
45

Asp ASp Lys Tyr Tyr Ser

Lys Asp Thr Ser Lys Asn
75

Pro gST Asp Thr Ala Thr

Phe Ala Tyr Trp Gly GIn
105 110

domain

Pro Ala Leu val Lys Pro
10

ser Gly Phe Ser Leu Ser
25 30

Gln Pro Pro Gly Lys Ala
Page 54

Thr GIn
15

Thr Ser

Leu Glu

Thr Ser

GIn val
30

TYyr Tyr
95

Gly Thr

Thr GTn
15

Thr ser

Leu Glu



Trp Ile
50

Leu Lys
65

val Leu

Cys Ala

Leu val

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

<220>
<223>

<400>

35

Ala

Thr

Thr

Arg

Thr

115

31
107
PRT

His

Arg

Met

Ile

100

val

Ile

Leu

Thr

85

Asp

ser

Artificial

40
Trp Trp Asp
55
Thr ITe Ser
70
Asn Met Asp

Trp Asp Gly

ser

vLZ Tight chain variable

81

Glu Ile val Leu Thr
1 5

Glu Arg

Met Ala

Tyr Ala
50

Ser Gly
65

Glu Asp

Thr Phe

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

<220>
<223>

Ala

Trp

35

Thr

Ser

Phe

Gly

82
107
PRT

Thr

20

Tyr

ser

Gly

Ala

Gln
100

Leu

Gln

Asn

Thr

vai

85

Gly

Artificial

Gln Ser Pro

ser Cys Arg

Gln Lys Pro
40

Arg Ala Thr
55

Asp Phe Thr
70

TYr Tyr Cys

Thr Lys val

vL3 1ight chain variable

61506491-seql

ASp Asp Lys
Lys Asp Thr
75

Pro val Asp
90

Phe Ala Tyr
105

domain

Ala Thr Leu
10

Ala ser Ser
25

Gly Gln Ala
Gly Ile Pro

teu Thr Ile
75

Gln GIn Trp
90

Glu Ile Lys
105

domain
Page 55

Tyr

60

Ser

Thr

Trp

Ser

Ser

Pro

Ala

60

ser

ser

45

TYr

Lys

Ala

Gly

Leu

val

Arg

45

Arg

Ser

ser

Asn

Asn

Thr

GIn
110

Ser

ser

30

Leu

Phe

Leu

Asn

Thr

Gln

TYyr

95

Gly

Pro

15

Tyr

Leu

Ser

Glu

Pro
95

Ala
val
80

TYr

Thr

Gly

Tyr

Ile

Gly

Pro

80

Trp



<400> 82

Glu Ile val Leu Thr

1 5

Glu Arg Ala Thr Leu

20

Leu Ala Trp Tyr Gln
35

Tyr Ala Thr Ser Asn

50

Ser Gly Ser Gly Thr

65

Glu Asp phe Ala val

85
Thr phe Gly GIn Gly
100

<210> 83

<211> 107

<212> PRT

<213> Artificial

<220>

<223>

<400>

G1n

Ser

GIn

Arg

Asp

70

TYr

Thr

Ser

Cys

Lys

Ala

35

Tyr

Tyr

Lys

Pro

Arg

Pro

40

Thr

Thr

Cys

val

VL4 Tlight chain variable

83

g]u Ile val Leu Ehr GIn Ser

Glu Arg

Met Ala

Tyr Ala
50

ser Gly
65

Glu Asp

Thr Phe

Ala

Trp

35

Thr

Ser

Phe

Gly

Thr

20

Tyr

Ser

Gly

Ala

Gin
100

Leu

GIn

Asn

Thr

val

85

Gly

Ser

Gln

Arg

Asp

70

TYr

Thr

Cys

Lys

Ala

55

Tyr

Tyr

Lys

Pro

Arg

Pro

40

Thr

Thr

Cys

val

61506491-seq]

Ala

Ala

25

Gly

Gly

Leu

Gln

Glu
105

Thr Leu
10

Ser Ser

Gln Ala

Ile Pro

Thr Ile
75

GIn Trp
90

Ile Lys

domain

Ala

Ala

25

Gly

Gly

Leu

Gin

Glu
105

Thr Leu
10

Ser Ser

Gin Ala

Ile Pro

Thr Ile
75

Gin Trp
90

Ile Lys

Page 56

sSer

Ser

Pro

Ala

60

Ser

Ser

ser

Ser

Pro

Ala

60

ser

ser

L.eu

val

Arg

45

Arg

Ser

Ser

Leu

val

Arg

45

Arg

Ser

ser

ser

Ser

30

Leu

Phe

Leu

Asn

ser

ser

30

Leu

Phe

Leu

Asn

Pro

15

Tyr

Leu

sSer

Glu

Pro
95

Pro

15

Tyr

Leu

ser

Glu

Pro
95

Gly

Tyr

Ile

Gly

Pro

80

Trp

Gly

Tyr

Ile

Gly

Pro

80

Trp



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

<220>
<223>

<400>
Glu Ile
1

Glu Arg

Met Ala

Tyr Ala
50

Ser Gly
65

Glu Asp

Thr phe

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

<220>
<223>

<400>

1

84
107
PRT

Artificial

vLS Tight chain variable

84

val

Ala

Trp

35

Thr

ser

Phe

Gly

85
107
PRT

Leu

Thr

20

Tyr

ser

Gly

Ala

GIn
100

Thr

5

l.eu

Gln

Asn

Thr

val

85

Gly

artificial

VL6 Tight chain variable

85

Gln I7e val Leu Ehr

Glu Arg Ala Thr Leu

20

Met Ala Trp Tyr Gln
35

Tyr Ala Thr Ser Asn

50

Ser Gly Ser Gly Thr

65

Gin Ser Pro

ser

Gln

Arg

Asp

70

Tyr

Thr

GIn Ser Pro

ser Cys Arg

Cys

Lys

Ala

55

Tyr

TYr

Lys

Arg

Pro

40

Thr

Thr

Cys

val

GIn Lys Pro
40

Arg Ala Thr

55

Asp Tyr Thr
70

61506491 -seq]l

domain

Ala Thr Leu Ser
10

Ala Sser Ser Sser
25

Gly Gin Ala Pro

Gly Ile Pro Ala
60

Leu Thr Ile Ser
75

GIn Gin Trp ser
90

Glu Ile Lys
105

domain

Ala Thr Leu ser
10

Ala Ser Ser Sser
25

Gly GIn Ala Pro

Gly 1Ile Pro Ala
60

Leu Thr Ile Ser
75

page 57

Leu

val

Arg

45

Arg

Ser

Ser

Leu

val

Arg

45

Arg

ser

Ser

ser

30

Pro

Phe

Leu

Asn

Ser

ser

30

Pro

Phe

Leu

Prro

15

Tyr

Trp

Ser

Glu

Pro
95

Pro

15

TYr

Trp

Ser

Glu

Gly

TYr

Ile

Gly

Pro

80

Trp

Gly

Tyr

Ile

Gly

Pro
80



Glu Asp phe Ala val Tyr Tyr Cys
85

Thr pPhe Gly GIn Gly Thr Lys val

100

<223> VL7 Tight chain variable

Glu Ile val Leu Thr GIn Ser

Thr

20

Gln

Asn

Thr

val

Gly

5

Leu

Gln

Arg

ASp

Tyr

85

Thr

<210> 86

<211> 106

<212> PRT

<213> Artificial

<220>

<400> 86

1

Glu Arg Ala

Ala Trp Tyr
35

Ala Thr Ser

50

Gly Ser Gly

65

Asp Phe Ala

Phe Gly G1Tn

<210> 87

<211> 106

<212> PRT

<213> Artificial

<220>

ser

Lys

Ala

Tyr

70

Tyr

Lys

Cys

Pro

Thr

55

Thr

cys

val

Pro

Arg

Gly

40

Gly

Leu

Glin

Glu

<223> VL8 1light chain variable

<400> 87

Glu Ile val Leu Thr Gln Ser Pro

1

5

Glu Arg Ala Thr Leu Ser Cys Arg
20

His Trp Tyr Gln Gln Lys Pro Gly

35

40

61506491-seq]

Gln Gln Trp Ser Ser Asn Pro Trp
95

90

Glu Ile Lys
105

domain

Ala Thr Leu
10

Ala ser ser
25

Gln Ala Pro

I1e Pro ala

Thr Ile ser
75

GIn Trp Ser
g0

Ile Lys
105

domain

Ala Thr Leu
10

Ala Ser ser
25

Gln Ala Pro

Page 58

ser

Ser

Arg

Arg

60

Ser

Ser

ser

ser

Arg

Leu

val

Leu

45

Phe

Leu

Asn

Leu

val

Leu
45

ser

ser

30

Leu

Ser

Glu

Pro

ser

ser
30

Leu

Pro Gly
15

Tyr Met

Ite Tyr

Gly Sser

Pro Glu

80

Trp Thr
95

Pro Gly
15

Tyr Met

Ile Tyr



Ala Thr ser Asn Arg Ala

50

Gly Ser Gly Thr Asp Tyr
65 70

Asp Phe Ala val ggr Tyr

Phe Gly GIn Gly Thr Lys
100

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

<220>
<223>

<400>

88
106
PRT

Artificial

VL1O light chain

88

Glu Ile val

1

Glu

Ala

Ala

Gly

65

Asp

rPhe

Arg

Trp

Thr

50

Ser

Phe

Gly

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

<220>
<223>

<400>

Ala

Tyr

35

Ser

Gly

Ala

GIn

89
106
PRT

Leu

Thr

20

GIn

Asn

Thr

val

Gly

Thr

5

Leu

Gln

Leu

ASD

Tyr

85

Thr

artificial

Glin

Ser

Lys

Ala

TYr

70

Tyr

Lys

vL11 1ight chain

&89

§1u I1e val Leu ghr Gln

55

61506491-seq]

Thr Gly Ile Pro Ala ggg Phe Ser Gly

Thr Leu Thr Ile Ser Ser Leu Glu Pro

Cys GIn GIn Trp Ser Ser Asn Pro Trp
90

val Glu ITe Lys

1065

variable domain

Ser

Cys

Pro

Ser

55

Thr

Cys

val

Pro

Arg

Gly

40

Gly

Leu

Gln

Glu

Ala

Ala

25

GIn

Ile

Thr

Gin

Ile
105

Thr Leu
10

Ser Ser

Ala Pro

Pro Ala

Ile ser
75

Trp Ser
90

Lys

variable domain

Ser

ser

Arg

Arg

60

ser

Ser

Leu

val

Leu

45

Phe

lLeu

Asn

Ser

ser

30

Leu

Ser

Glu

Pro

95

Pro

15

Tyr

Ile

Gly

Pro

Trp
95

ser
Glu

80

Thr

Gly

Met

Tyr

Ser

Glu

80

Thr

Ser Pro Ala Thr Leu Ser Leu Ser Pro Gly

10

Page 59

15



Glu

His

Ala

Gly

65

Asp

Phe

Arg

Trp

Thr

50

Ser

Phe

Gly

Ala

Tyr

35

ser

Gly

Ala

GIn

Thr

20

Gln

Asn

Thr

val

Gly

Leu

GIn

Leu

Asp

Tyr

Thr

Ser

LysS

Ala

Tyr

70

Tyr

Lys

cys

Pro

ser

55

Thr

Cys

val

Arg

Gly

40

Gly

Leu

Gln

Glu

61506491-seql

Ala

25

Gin

Ile

Thr

GIn

Ile
105

Ser Ser Ser
Ala Pro Arg
Pro Ala Arg

60
Ile Ser Ser
Trp Ser Ser

90

Lys

Page 60

val

Leu

45

Phe

l.eu

Asn

Ser

30

Leu

ser

Glu

Pro

Tyr

Ile

Gly

Pro

Trp
85

Met

Tyr

ser

Glu

g0

Thr



