eolf-seql
SEQUENCE LISTING

<110> BOEHRINGER INGELHETIM INTERNATIONAL GMBH

<120> (b33 binding agents
<130> 12-0321-PCT

<160> 142

<170> PatentIn version 3.3
<210> 1

<211l> 8

<212> PRT

<213> Artificial

<220>
<223> CDR

<400> 1

Asn Trp Ala Asp éTa rPhe Asp Ile
1

<210> 2

<211> 8

<212> PRT

<213> Artificial
<220>

<223> CDR

<400> 2

Asn Trp Ala Asp §1a Phe Asp Ile
1

<210> 3

<211> 8

<212> PRT

<213> Artificial

<220>
<223> (DR

<400> 3

His Trp Leu Asp g?a Phe Asp Ile
1

<210> 4

<21l> 8§

<212> PRT

<213> Artificial

<220>
<223> CDR

<4Q0> 4

Asn Trp Ala Asp %1a Phe Asp Ile
1
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

5

8

PRT
Artificial

CBR
5

Asn Trp Ala Asp Ala Phe Asp Ile
1 5

<210>
<211
<212>
<213>

<220>
<223>

<400

6

8

PRT
Artiticial

CDR
6

Asn Trp Ala Asp Ala Phe Asp Ile
1 5

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

<220>
<223>

<400>

7

8

PRT
Artificial

CDR
7

Asn Trp Ala Asp Ala Phe Asp Ile
1 5

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

<220>
<223>

<400>

8

8

PRT
artificial

CPR
8

Asn Trp Ala Asp Ala Phe Asp Ile
1 5

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

<220>
<223>

<400>

9

8

PRT
Artificial

CDR
9

Asnh Trp Ala Asp Ala Phe Asp Ile

eclf-seql
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eolf-seqgl

1 5

<210> 10

<211l> 10

<212> PRT

<213> Artificial

<220>

<223> CbR

<400> 10

Glu 6lv Gly val Asp Trp Tyr Phe Asp Leu
1 5 10
<210> 11

<211> 10

<Z212> PRT

<213> aArtificial

<220>

<223> DR

<400> 11

Glu Gly Gly val Asp Trp Tyr Phe Asp Leu
1 5 10

<210> 12

<211> 10

<212> PRT

<213> Artificial

<220>

<223> CDR

<400> 12

Glu Gly Gly val Asp Trp Tyr Phe Asp Leu
1 5 10
<210> 13

<211> 10

<212> PRT

<213> Artificial

<220>

<223> CDR

<400> 13

Glu Gly Gly val Asp Trp Tyr Phe Asp Leu
1 5 10

<210> 14
<211> 10
<212> PRT
<213> Artificial

«<220>
<223> CDR

<400> 14
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eolf-seql

Glu Gly Gly val Asp Trp Tyr Phe Asp Leu
1 5 10

«<210> 15

<211> 17

<212> PRT

<213> artvificial

<220>
<223> CPR

<400> 15

Arg ITe Ile Pro Ile Leu Gly val Ala Asn Tyr Ala GIn Lys Phe Gin
1 5 10 15

Gly

<210> 16

<211> 17

<212> PRT

<213> Artificial

<220>

<223> CDR

<400> 16

Arg Ile Ile pPro Ile Ile Asn Ile Ala Ser Tyr Ala GIn Asn Phe Gln
1 5 10 15
Gly

<210> 17

<211> 17

<212> PRT

<213> artificial

<220>

<223> CDR

<400> 17

Arg ITe Ile pPro Ile Ile Gly Ile Ala Asn Tyr Ala Gin Lys Phe GIn
1 3 10 15
Gly

<210- 18

<211> 17

<Z212> PRT

<213> Artificial

<220>

<223%> CDR

<400> 18
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eolf-seql

Arg Ile Ile Pro Ile Leu Gly val Ala Asp Tyr Ala Glin Lys Phe GlIn

1 5 10 15
Gly

<210> 19

<21l> 17

<212> PRT

<213> Artificial

<220>

<223> (DR

<400> 19

Arg Ile Ite Pro Ile Leu Gly val Ala Asp Tyr Ala GIn Lys Phe Gln
1 5 10 15
Gly

<210> 20

<21l> 17

<212> PRT

<213> Artificial

<220>

<223> CDR

<400> 20

Arg Ile Ile Pro Ile val Gly Ile val Asn Tyr Ala Glu Lys Phe GlIn
1 5 10 15
Gly

<210> 21

<211> 17

<212> PRT

<213> Artificial

<220

<223> CDR

<400> 21

Arg val Ile Pro Ilte Ile Gly Ile Ala Ser Tyr Ala G1n Asn Phe Gin
1 5 10 15
Gly

<210> 22

<211> 17

<212> PRT

«<213> Artificial
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eolf-seql

«220>

<223> CDR

<400> 22

Arg val Ile pro I7e Ile Gly Ile Ala Ser Tyr Ala Gln Asn Phe Gin
1 5 i0 15
Gly

<Z210> 23

<211> 17

<212> PRT

<213> Arrificial

<220>

<223> (DR

<400> 23

Arg val 1le pPro Ile Ile Gly Ile Ala Ser Tyr Ala Gin Asn Phe Glu
1 5 10

Gly

<210> 24

<21il> 17

<212> PRT

<213> Artificial

<220>

<223> CDR

<400> 24

Arg Ite Ile Pro Ile Leu Asp Met Ala Asn Tyr Ala GIn Lys Phe Gln
1 ) 10 15
Gly

<210> 25

<211> 17

<212> PRYT

<213> Artificial

<220>

<223> CDR

<400> 25

Arg Ite Ile pPro ITe Ile Gly Ile val Asn Tyr Ala GIn Lys Phe Gln
1 5 10 15
Gly

210> 26
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<211>
<212>
<213>

<220>
<223>

<400>

1

Gly

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

<220>
<223>

<400>
1

Gly

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

<220>
<223>

<400>

1

Gly

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

<220>
<223>

<400>

Asp Tyr Ala Ile Ser
1

<210>

eolf-seqi
17
PRT
artificial

CDR
26

Arg Ile Ile Pro Ile Leu Gly Met Ala ?3” Tyr aAla Gln Lys ige GlIn
5

27

17

PRT
Artificial

CDR
27

Arg ITe ITe Pro Ile Ile Gly Ile val Agn Tyr Ala Gin Lys ?28 Gin
1

5

28

17

PRT
Artificial

CDR
28

Arg Ile Ile pro Ile Leu Gly ITe Ala ?sn Tyr Ala Gln Lys Ege GlIn
5 0

29

5

PRT
Artificial
CDR

29

5

30
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<21%>
<212>
<213>

<220>
<223>

<400>

ser Tyr Ala Ile Ser
1

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

<220>
<223>

<400>

Ser Tyr Ala Ile Ser
1

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

<220>
<223>

<400>

Asp Tyr Ala Ile Ser
1

<210>
211>
<212>
<213>

<220>
<223>

<400>

5

PRT
Artificial
CDR

30

5

31

5

PRT‘ L
Artificial
CDR

31

5

32

5

PRT
Artificial
(DR

32

5

33

5

PRT
Artificial

COR
33

Asp Tyr Ala Ile Ser
1 5

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

<220>
<223>

<400>

1

34

5

PRT
Artificial

CDR
34

ser Tyr Ala Ile Ser
5

eolf-seql
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<210>
<211>
<212>
<213>

<220>
<223>

<400

35

5

PRT
Artifticial

CDR
35

Ser Tyr Ala Ile Ser

1

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

<220>
<223>

<400

ser Tyr Ala Ile Ser
1

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

<220>
<223>

<400>

Ser Tyr Ala Ile Ser
1

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

<220>
<223>

<400>

5

36

5

PRT_ L
Artificial
CDR

36
5

37

5

PRT. o
Artificial
CDR

37
5
38
5
PRT

Artificial

CDR
38

Ser Tyr Ala ITe Ser
1 5

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

<220>
<223>

<400>

39

5

PRT
Artificial

CDR
39

ser Tyr Ala Ile ser

eolf-seql
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<210> 40

<211> 5

<212> PRT

<213> Artificial

<220>
<223> CDR

<400> 40

Ser Tvr Ala Ile Ser
1 5

<210> 41

<211l> 5§

<212> PRT

<213> Artificial

<220>
<223> CDR

<400> 41

ser Tyr Ala Ile Ser
1 5

<210> 42

<21i> 5

<212> PRT

<213> Artificial

<220>
<223> CDR

<400> 42

Ser Tyr Ala Ile Ser
1 5

<210> 43

<211> 8

<212> PRT

<213> Artificial

<220>
<223> (bR

<400> 43

Gin GIn pPhe Asn Ser Ser Ile Thr
1 5

<210> 44

<211l> 8

<212> PRT

<213> Artificial

<220>
<223> CDR

<400> 44

eolf-seql
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g]n Gin Phe Asn Ser Ser Ile Thr
5

<210> 45

<211> 8

<212> PRT

<213> Artificial

<220>
<223> (DR

<400> 45

GIn Gin Phe Asn Ser Ser Ile Thr
1 5

<210> 46

<211l> 8

<212> PRT

<213> aArtificial

<220>
<223> CDR

<400> 406

GIn GIn Phe Asn Ser ser Ile Thr
1 5

<210> 47

<211> 8

<212> PRT

<213> aArtificial

<220>
<223> CbBR

<400> 47

Gin GIn rhe Asp Ser Ser Ile Thr
1 5

<210> 48

<211l> 8

<212> PRT

«213> Artificial

<220>
<223> (DR

<400> 48

Gln Gln Phe Asn Ser Ser Tyr Thr
1 5

<210> 49

<211> 8

<212> PRT

<213> Artificial

<220>
<223> (DR

eolf-seq]
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<400> 49

Gln GIn Phe Asn Ser Ser Ile Thr
1 5

<210> 50

<211> 8

<212> PRT

<213> Artificial

<220>

<Z223> CDR

<400> 50

Gin GIn Phe Asp Ser Ser Ile Thr
1 5

<210> 51

<211> 8

<212> PRT

<213> Artificial

<220>

<223> CDR

<400> 51

GIn GIn Phe Asn Ser Ser Ile Thr
1 5

<210> 52

<211> 8

<212> PRT

<213> Artificial

<220>

<223> (DR

<400> 52

Gin Gln pPhe Asn Ser Ser Ile Thr
1 5

<210> 53

<211> 8§

<212> PRT

<213> Artificial

<220>

<223> CDR

<400> 53

g]n Gin Phe Asn ger Ser Ile Thr
<210> 54

<211> &

<212> PRT

<213> Artificial
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<220>

<223> CBPR

<400> 54

Gln GIn Phe Asn Ser Ser Ile Thr
1 5
<2310> 55

<211> 8

212> PRT

<213> Artificial
<220>

<223> CDR

<400=> 55

Gin G1n Phe Asn Ser Ser Ile Thr
i 5
<210> 56

<211> 8

<212> PRT

<213> Artificial
<220>

<223> (DR

<400> 56

GIn Gln Phe Asn Ser Ser Ile Thr
1 5

<210> 57

<211> 7

<212> PRT

<213> Artificial

<220>
<223> DR

<400> 57

Asp Ala Ser Ser Leu Glu Ser
1 5

<210> 58

<211> 7

<212> PRT

<213> Artificial

<220>
<223> CDR

<400> 58

Asp Ala Ser Ser Leu Glu Ser
1 5

<210> 59
<211> 7
<212> PRT

eolf-seql
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<213>

<220>
<223>

<400

<210>
<211>
<212>
<21i3>

<220>
<223>

<400>

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

<220>
<223>

Artificial

CDR

59
Asp Ala Ser Ser Leu Glu Ser
1 5

60

7

PRT

Artificial

CDR

60
Asp Ala Ser Ser Leu Glu Ser
1 5

61

7

PRT

Artificial

CDR

61

<400>

1

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

<220>
<223>

<400>

1

<210
<211>
<212>
<213>

<220>
<223>
<400>
1

<210>

Asp Ala Ser Ser Leu Glu Ser
5

62

7

PRT
Artificial

CDR
62

Asp Ala Ser Arg Leu Glu Ser
5

63

7

PRT
Artificial

CDR
63

Ala Ala Ser Ser Leu Glu Ser
5

64

eolf-seql
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<211>
<212>
<213>

<220>
<223>

<400>

7

PRT
Artificial
CDR

64

Ala Ala ser ser Leu Glu Ser
1 5

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

<220>
<223>

<400>

65

7

PRT
Artificial

CDR
65

Ala Ala ser Ser Leu Glu Ser
1 5

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

<220>
<223>

<400>

66

7

PRT
Artificial

CDR
66

Asp Ala Ser Ser Leu Glu Ser
1 5

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

<220>
<223>

<400>

1

<210>
<21i>
<212>
<213>

<220>
<223>

<400>

&7

7

PRT
Artificial

CBbR
67

Asp Ala Ser Ser Leu Glu Ser
5

68

7

PRT
Artificial

CDR
68

Asp Ala Ser Ser Leu Glu Ser

1

5

enlf-seql
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Arg Ala Ser Gln Gly Ile Ser Ser val Leu Ala
1

10

Arg Ala Ser Gin Gly Ile ser Ser Ala Leu Ala

<210> 69
<211> 7
<212> PRT
<213> Artificial
<220>
<223> CDR
<400> 69
Asp Ala Ser Ser Leu Glu Ser
1 5
<210> 70
<211> 7
<212> PRT
<213> Artificial
<220>
<223> (DR
<400> 70
Asp Ala Ser Ser Leu Glu Ser
1 5
<210> 71
<211> 11
<212> PRT
<213> Artificial
<220>
<223> C(BR
<400> 71
5
<210> 72
<21i> 11
<212> PRT
<213> Artificial
<220>
<223> CBR
<400> 72
1 5
210> 73
<211> 11
<212> PRT
<213> Artificial
<220>
<223> (DR
<400> 73

10

Arg Ala Ser Gln Gly Ile Ser Ser Ala Leu Ala
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<210>
<211>
<212>
<213>

<220>
<223>

<400>

eolf-seql
10

74

11

PRT
Artificial

CDR
74

Arg Ala Ser Gin Gly Ile Ser Ser val Leu Ala
1 5

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

<220>
<223>

<400>

10

75

11

PRT
Artificial

CDR
75

arg Ala Ser Gln Gly Ile Ser Ser val Leu Ala
1 5

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

<220>
<223>

<400>

10

76

13

PRT
Artificial

CDR
76

Arg Ala Ser Gln Gly Ile Ser Ser Ala Leu Ala
1 5

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

<220>
<223>

<400>

10

77

11

PRT
Artificial

CDR
77

Arg Ala Ser GIn Gly Ile sSer Ser val Leu Ala
1 5

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

<220
<223>

<400>

10

78

i1

PRT
Artificial

CDR

78
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Arg Ala Ser GIn Gly Ile ser Ser val Leu Ala
1 5

<210> 79

<211l> 11

<212> PRT

<213> Artificial

<220>
<223> CDR

<400> 79

Arg Ala Ser Gln Gly Ile ser Ser val Leu Als
1 5 10

<210> 80

<211> 11

<212> PRT

<213> Artificial

<220>
<223> (DR

<400> 80

Arg Ala Ser GIn Gly Ile Ser Ser Ala Leu Ala
1 5 10

<210> 81
<211> 11
<212> PRT
<213> Artificial

<220>
<223> CDR

<400> 81

Arg Ala Ser GIn Gly Ile Ser Ser Ala Leu Ala
1 5 10

<210> 82

<211> 11

<212> PRT

<213> Artificial

<220>
<223> (DR

<400> 82

Arg Ala Ser GIn Gly Ile Ser ser Ala Leu Ala
1 5 10

<210> 83

<211> 11

<212> PRT

<213> Artificial

<220>
<223> CDR
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<400>

83

eolf-seql

Arg Ala Ser GIn Gly Ile ser Ser Ala Leu Ala
1 5

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

<220>
223>

<400>

1

<210>
<211>
<21l2>
<213>

<220>
<223>

<400>

84
11
PRT

Artificial

CDR
84

85
117
PRT

Artificial

VH
85

Gin val ¢ln

1

ser

Ala

Gln

65

Met

Ala

val

val

ITe

Arg

50

Gly

Glu

Arg

Thr

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

Lys

Ser
35

Ile

Arg

Leu

Asn

val

115

86
117
PRT

Leu

val

20

Trp

Tle

val

Ser

val

ser

val

Pro

Thr

Ser

85

Ala

Ser

Artificial

Glin

Cys

Arg

Tle

Ile

70

Leu

Asp

ser

Lys

Gin

Ley

55

Thr

Arg

Ala

Gly

Ala

Ala

40

Gly

Ala

Ser

Phe

Ala

Ser

25

Pro

val

Asp

Glu

Asp

10

Arg Ala Ser Gin Gly Ile Ser Ser Ala Leu Ala
5

10

Glu vai
10

Gly Gly

Gly Gln

Ala Asn

Lys Ser
75

Asp Thr
80

Ile Trp

Lys

Thr

Gly

Tyr

60

The

Ala

Gly

Page 19

Lys

rhe

Leu

45

Ala

Arg

val

GIn

Pro

ser

30

Glu

Glin

Thr

TYyr

Gly
110

Gly

15

Asp

Trp

Lys

Ala

Tyr

95

Thr

Ser

Tyr

Met

Phe

Tyr

80

Cys

Met



<220>
<223>

<400>

VH
86

Gin val Gln
1

ser

Ala

Gly

Gin

65

Met

Ala

val

val

Ile

Arg

50

Gly

Glu

Arg

Thr

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

<220>
<223>

<400>

Lys

ser
35

Ile

Arg

Leu

Asn

val

115

87
117
PRT

Leu

val

20

Trp

Ile

val

ser

Trp

ser

val

ser

val

Pro

Thr

Ser

85

Ala

ser

Artificial

WVH
87

Gin val Gin

1

Ser

Ala

Gin
65

Met

val

Ile

Arg

50

Gly

Glu

LYS

ser

35

Tle

Arg

Leu

Leu

val

20

Trp

1Ile

val

Ser

val

Ser

val

Pro

Thr

Ser

Gln

Cys

Ile

Tle

70

Leu

Asp

Gin

Cys

Arg

Ile
70

Leu

Ser

Lys

g Gin

Ile

55

Thr

Arg

ala

Ser

Lys

Gln

Ile

55

Thr

Arg

Gly

Ala

Ala

40

Asn

Ala

Ser

Phe

Gly

val

Ala

40

Gly

Ala

Ser

Ala

Sar

25

Pro

ITe

ASp

Glu

Thr

ser

25

Pro

Ite

Asp

Glu

eoif-seql

Glu
10

Gly
Gly
Ala
LYS
ASp
90

Ile

Glu
10

Gly
Gly

Ala

Lys

val

Asp

Gin

Ser

ser

75

Thr

Trp

val

Asp

Glin

Asn

ser
75

Lys

Thr

Gly

TYyr

60

Thr

Ala

Gly

LYS

Thr

Gly

Asp Thr Ala
page 20

Lys

Phe

Leu

45

Ala

Asnh

val

Gin

Lys

Phe

Leu

45

Ala

Ser

val

Pro Gly
15

ser ser

30

Glu Trp

GIn Asn

Ther Ala

Tyr Tyr

Gly Thr

Pro Gly
15

Ser ser
30

Glu Trp
GIn LysS

Thr Ala

Tyr Tyr

ser

Tyr

Met

Phe

Tyr

80

Cys

Met

Ser

Tyr

Met

Phe

Tyr

80

Cys



85

eolf-seql
90

95

Ata Arg His Trp Leu Asp Ala Phe Asp Ile Trp Gly Gin Gly Thr Met

100

val Thr val ser Sser

115

<210> 88

<231> 117

<212> PRT

<213> Artificial

<220>

<223> VH

<400> 88

GIn val GIn Leu val

1 5

Ser val Lys val Sser

20

Ala Ile ser Trp val
35

Gly Arg Ile Ile Pro

50

GIn Gly Arg val Thr

65

Met Glu Leu Ser Ser

85
Ala Arg Asn Trp Ala
100

val Thr val Ser Ser
115

<210> 89

<211> 117

<2172> PRT

<213> aArtificial

<220>

<223> WVH

<400> 89

GIn

cys

Arg

Ile

Ile

70

Leu

ASp

Ser

Lys

Gln

L.eu

55

Thr

Arg

Ala

Gly

Ala

Ala

40

Gly

Ala

Ser

Phe

105

Ala

Ser

25

Pro

val

ASp

Glu

Glu

10

Gly

Gly

Ala

LYS

AsD

90

Ile

val

Gly

Gin

ASD

s5er

75

Thr

Trp

Lys

Thr

Gly

Tyr

60

Thr

Ala

Gly

Lys

Phe

Leu

45

Ala

Arg

val

Gln

110

Pro

Ser

30

Glu

Gin

Thr

Tyr

Gly

Gly
15

ASp
Trp
Lys
Ala
Tyr
a5

Thr

Ser

TYr

Met

Phe

Tyr

80

cys

Met

Gln val Gln Leu val GIn Ser Gly Ala Glu val Lys Lys Pro Gly Ser
1 5 10 15

Ser val Lys val Ser Cys Lys Ala Ser Gly Gly Thr Phe Ser Asp Tyr
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Ala

Gly

Gln

65

Met

Ala

val

Ile

Arg

50

Gly

Glu

Arg

Thr

<210
<211>
<212>
<213>

<220>
<223>

<400>

ser
35

Tle

Arg

ey

Asn

val

115

90
117
PRT

20

Trp

Ile

val

ser

val

Pro

Thr

Ser

85

Ala

Ser

Artificial

VH
90

Gin val Glu

1

Ser

Ala

Gly

Ggln

65

Met

Ala

val

val

Tie

Arg

50

Gly

Glu

Arg

Thr

LYS

Leu

val

20

Ser

35

Ile

Arg

Leu

Asn

val
115

Trp

Ile

val

Ser

val

Ser

val

Pro

Thr

Ser

85

Ala

Ser

Arg

Ile

Ile

70

Leu

ASp

Gln

Cys

Arg

Ile

Ile

70

Leu

ASp

Gin

Leu

55

Thr

Arg

Ala

Ser

Lvs

GIn

val

35

Thy

Arg

Ala

Ala
40

Gly
Ala

Ser

Phe

Gly

Ala

Ala

40

Gly

Ala

Ser

Phe

25

Pro

val

AsSp

Glu

Ala

Ser

25

Pro

Ile

ASp

Glu

Asp

eolf-seql

Gly

Ala

Lys

ASp

90

Ile

Glu

10

Gly

Gly

val

Lys

ASD

90

Ile

Gin

Asp

Ser

75

Thr

Trp

val

ASp

Glin

Asn

Ser

75

Thr

Trp

Gly
Tyr
60

Thr

Ala

Gly

Glin

Thr

Gly

Tyr

60

Met

Ala

Gly
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Leu

45

Ala

Arg

va'l

Gin

Lys

rhe

Leu

45

Ala

Ser

val

Gln

30

Glu

Gln

Thr

Gly
110

Pro

Ser

30

Glu

Giu

Thr

Tyr

Gly
110

Trp

Lys

Ala

Thr

Gly
15

Ser
Trp
Lys
Ala
Tyr
95

Thr

Metl

Phe

Tyr

80

Cys

Met

ser

Tyr

Met

Phe

Tyr

80

Cys

Met



<210>
«211>
<212>
<213>

<220>
<223>

<400>
Gin val
1

Ser val

Ala Ile

Gly Arg
50

Gln Gly
65

Met Ala

Ala Arg

val Thr

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

<220>
<223>

<400>

91
117
PRT

Artificial

VH
91
Glin

Lys

Ser

35

val

Arg

Leu

Asn

val

115

92
117
PRT

Leu

val

20

Trp

Ile

va'l

ser

Trp

100

Ser

val

Ala

val

Pro

Thr

ser

85

Ala

Ser

Artificial

VH
92

Gin val Gln Leu val

1

5

ser val Lys val Ala
20

Ala Tle ser Trp val

35

Gly arg val Ile Pro
50

Gin

Cys

Arg

Ile

Ile

70

Ley

AsSp

Gin

Cys

Arg

Ile

Ser

LYS

Glin

Ile

55

Thr

Arg

Ala

ser

Lys

Gln

Ile
55

Gly

Ala

Ala

40

Gly

Ala

ser

Phe

Gly
Ala
Ala
40

Gly

Ala

Ser

25

Pro

Ile

ASp

Glu

Ala

ser

25

Pro

Ile

eolf-seql

Glu val
10

Gly Asp

Gly Gin

Ala ser

Arg Ser
75

Asp Thr
90

Ile Trp

Glu val
10

Gly Asp

Gly GlIn

Ala ser
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Gly

Tyr

Thr

Ala

Gly

LysS

Thr

Gly

Tyr
60

Lys

Phe

Leu

45

Ala

Ser

val

GIn

Lys

Phe

Leu

45

Ala

Pro

Ser

30

Glu

GIn

Thr

Tyr

Gly

Pro
ser
30

Glu

Gin

Gly

15

ser

Trp

AsSnh

Ala

Tyr

95

Thr

Gly
15
ser

Trp

ASN

Ser

Tyr

Met

Phe

Tyr

80

Cys

Met

Ser

TYFr

Met

Phe



GIn Gly Arg val Thr
65
Met Ala Leu Ser Ser

Ala Arg Asn Trp Ala
100

70

85

val Thr val ser ser

115
<210> 93
<211> 117
<212> PRT
<Z213> Artificial
<220>
<223> WH
<400> 93
GIn val GIn Leu val GIn Ser
1 5
Ser val Lys val Ala Cys Lys
20
Ala Ile Sser Trp val Arg Gin
35
Gly arg val Ile Pro Ile Ile
50 55
Glu Gly Arg val Thr Ile Thr
65 70
Met Ala Leu Ser Ser Leu Arg
85
Ala Arg Asn Trp Ala Asp Ala
100
val Thr val Ser ser
115
<210> 94
<211l> 118
<212> PRT
<213> Artificial
<220>
<223> VH
<400> 94

Gly

Ala

Ala

40

Gly

Ala

ser

phe

ITe Thr Ala Asp

Leu Arg Ser Glu

Asp Ala Phe Asp

105

Ala

Ser

25

Pro

Ile

Asp

Glu

eolf-seql

Arg Ser Thr ser Thr

Asp
90

Tle

Glu
10

Gly
Gly
Ala
Arg
Asp
90

Ite

75

Thr Ala val

Trp Gly Gln

val

ASp

Gln

ser

ser

75

Thr

Trp

Lys

Thr

Gly

TYr

60

Thr

Ala

Gly
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Lys

Phe

Leu

45

Ala

ser

va'

Gin

Tyr

Gly
110

Pro

Ser

30

Glu

Gin

Thr

TYr

Gly
110

Ala
Tyr

95

Thr

Gily

15

ser

Trp

ASn

Ala

TYr

95

Thr

Tyr
80
Cys

Met

Ser

Tyr

Met

Phe

TYP

80

Cys

Met



GIn val

Ser val

Ala Ile

Gly Arg
50

GIn Gly
65

Met Glu

Ala Arg

Thr Leu

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

<220>
<223>

<400>
Gln val
1

Ser val

Ala Ile

Gly Arg
50

Gln Gly
65

Met Glu

Ala Arg

Glu Leu

Lys val
20

ser Trp
55

Ile Ile

Arg val

Leu Ser

Glu Gly

val Thr

115

95
119
PRT

val

ser

val

PIro

Thr

ser

85

Gly

val

Aartificial

VH
95

Glu Leu
Lys val

20
Ser Trp
35
Ite Ile
Arg val

Leu Ser

Glu Gly

val

Ser

vai

Pro

Thr

ser

85

Gly

Gln

Cys

Arg

Ile

70

Leu

val

Ser

Gin

Cys

Arg

Ile

Ile

70

l.eu

val

ser

LysS

Glin

Leu

55

Thr

Arg

ASP

Ser

Ser

Lys

Gln

Ile

25

Thr

Arg

ASp

Gly

Ala

Ala

40

Asp

Ala

Ser

Trp

Gly

Ala

Ala

40

Gly

Ala

Ser

Trp

Ala

Ser

25

Pro

Met

Asp

TYr
105

Ala

Ser

25

Pro

1le

ASp

Glu

Tyr

eolf-seq]

Glu val tys

10

Gly

Gly

Lys
ASp

90

Phe

Glu

10

Glu

Gly

val

LysS

ASD
90

Gly

Gin

Asn

ser

75

Thr

ASp

val

ASp

Gin

Asn

ser

75

Thr

Thr

Gly

Tyr

60

Thr

Ala

Leu

LYyS

Thr

Gly

Ala

Phe Asp Leu
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Lys

Phe

Leu

45

Ala

Tyr

val

Trp

Lys

Fhe

Leu

45

Ala

Tyr

val

Trp

Pro
Ser

30

Glu

Thr

Tyr

Gly
110

Pro

Ser

30

Glu

Gin

Thr

Tyr

Gly

Gly
15

Ser
Trp
Lys
Ala
TYr
95

Arg

Gly
15

Ser
Trp
Lvs
Ala
Tyr
95

Arg

Ser

Tyr

Met

Phe

Tyr

80

Cys

Gly

Ser

Tyr

Met

Phe

Tyr

80

Cys

Gly



Thr Leu

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

<220
<223>

<400>
Gin val
1

val

Tle

Gly Arg

50

Gln
65

Gly

Met Glu

Ala Arg

Thr Leu

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

<220>
<223>

<400>

1

100

val Thr val ser Ser
115

96

119

PRT
Artificial

VH
96

Glu val Gln

5

Leu Ser

val
20

LYS Ser Cys Lys

ger Trp val Arg GlIn
5

Ile Ile Pro Ile Leu

55

Ile Thr

70

Arg val Thr

Leu Ser Ser

85

Leu Arg

Glu Gly val

100

Gly ASD

val Thr val

115

Ser Ser

97

119

PRT
Artiticial

VH

97

Gly

Ala

Ala

40

Gly

Ala

Ser

Trp

GIn val GIn teu val Gln Ser Gly
5

Ser Met Lys val Ser Cys Lys Ala
20

105

Ala

ser

25

Pro

Met

ASp

Glu

Ty
105

Ala

ser
25

eolf-seql
110

Glu val

10

Pro Gly Ser

15

Lys Lys

Gly Gly Thr Phe Ser Ser

30

Tyr

Gly Gin Gly Leu Glu Met

45

Trp

Ala Asn Tyr Ala Gln phe

60

LYS

Ser Thr Thr

75

Lys Tyr Ala Tyr

Asp Thr Ala val

20

Tyr Tyr

95

Cys

Phe Asp Leu Trp giy Arg Gly

Glu val Lys Lys
10

Pro Gly Ser
15

Glu Asp Thr Phe Ser Ser Tyr

30

Ala Ile Ser Trp val Arg GIn Ala Pro Gly Gln Gly Leu Glu Trp Met
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Gly Arg
50

Gln Gly
65

Met Glu

Ala Arg

Thr Leu

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

<220>
<223>

<400>
Gin val
1

Ser val

Ala Ile

Gly Arg
50

Gin Gly
65

set Glu

Ala Arg

Thr Leu

<210>
<211>
<212>

35

Ile

Arg

Leu

Glu

val

115

98
119
PRT

Ile

val

Thr

Gly

Thr

Pro

Thyr

Ser

85

Gly

val

Artificial

VH
98

Gln

Lys

Ser

35

Ile

Arg

Leu

Glu

val

115

99
107
PRT

Leu

val

20

Trp

Ile

val

ser

va'l

ser

val

Pro

Thr

ser

85

Gly

val

Ile

70

Leu

val

Ser

Gln

Cys

Arg

Tle

Ile

70

Ley

val

Ser

Ile

55

Thr

Arg

Asp

ser

sSer

LyS

GIn

Leu

55

Thr

APg

AsSp

Ser

40

Gly

Ala

Ser

Trp

Gly

Ala

Ala

40

Gly

Ala

Ser

Trp

Ile

Asp

Glu

Tyr
105

Ala

Ser

25

Pro

Ile

ASp

Glu

TYr
165

eolf-seq]

val
Lys
ASp
30

Phe

Glu
10

Gly
Gly
Ala
Lys
ASp
90

Phe

Asn
ser
75

Thr

ASp

val

Gly

Gln

Asn

Ser

75

Thr

Asp

45

Tyr Ala
60
Thr Cys

Ala val

Leu Trp

Lys Lys
Thr pPhe
Gly Leu

45

Tyr Ala
60
Thr Tyr

Ala val

Leu Trp
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Gin

Thr

Tyr

Gly
110

Pro

Ser

30

Glu

Gln

Thr

Tyr

Gly
110

Lys

Ala

95

Arg

Gly
15

Ser
Trp
LyS
Ala
Tyr
95

Arg

Phe
Tyr
80

Cys

Gly

ser

Tyr

Met

Phe

Tyr

80

Cys

Gly



<213>

<220>
<223> VL

<400> 99

ASp
1
ASp
Leu
Tyr
ser
65

Glu

phe

ITe GlIn

Arg val

Ala Trp
35

Asp Ala
50
Gly ser

Asp Phe

Gly GIn

<210> 100
<211> 107
<212> PRT

<213>

<220>
<223> VL

<400> 100

Asp
1

ASp

l.eu

Tyr

Ser

63

Glu

ITe Gln

Arg val

Ala Trp
35

Asp Ala
50

Gly Ser

Asp Phe

Leu

Thr

20

Tyr

Ser

Gly

Ala

Gly
100

Leu

Thr

20

TyYr

Ser

Gly

Ala

Artificial

Thr

Ile

Gin

Ser

Thr

Thr

85

Thr

Artificial

Thr

Ile

Gin

Ser

Thr

Thr
85

Gin

Thr

Gln

Leu

Asp

70

Tyr

Lys

Glin

Thr

Gin

Leu

Asp

70

TYr

Ser Pro

Cys Arg

Lys Pro

40

Glu Ser

55

phe Thr

Tyr Cys

Leu Glu

Ser Pro

Cys Arg

Lys Pro
40

Glu Ser
55

Phe Thr

TYr Cys

Ser

Ala

25

Gly

Gly

Leu

Gin

Ile
105

Ser

Ala

25

Gly

Gly

Leu

Gin

eclf-seql

Ser

10

Ser

Lys

val

Thr

90

Lys

ser

10

Ser

Lys

val

Thr

Gln
g0

Leu

Gln

ala

Pro

Ile

75

Phe

Arg

teu

G'ln

Ala

Pro

Ile

75

Phe

Ser

Gly

Pro

ser

60

Ser

Asn

Ser

Gly

Pro

Ser

60

ser

Asn
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Ala

Tle

LyS

Arg

Ser

Ser

Ala

Ile

Lys

45

Arg

Ser

Ser

Ser

ser

30

Leu

pPhe

Leu

Ser

ser

Ser

30

l.eu

Phe

Leu

Ser

val

15

Ser

Leu

Ser

GIn

Ile
95

val

15

Ser

Leu

ser

Gin

Ite
95

Gly

val

wanand

bed

Gly
Pro

80

Thr

Gly

Ala

Ile

Gly

Pro

80

Thr



eolf-seq

Phe Gly GIn Gly Thr Lys Leu Glu Ile Lys Arg
100 105

<210> 101

<211l> 107

<212> PRT

<213> artificial

<220>

<223> VL

<400> 101

Asp ITe GIn Leu Thr

1 5

Asp Arg val Thr Ile
20

Leu Ala Trp Ser Gln

33
Tyr Asp Ala Ser Ser
50

Sser Gly Ser Gly Thr

65

Glu Asp Phe Ala Thr

85

Phe Gly GIn Gty Thr
100

<210> 102

<211> 107

<212> PRT

<213> Artificial

<220>

<223> VL

<40{> 102

Asp Ile GIn Leu Thr

1 5

Asp Arg val Thr Ile
20

Leu Ala Trp Tyr Gln

35

Ser Ser

Tyr Asp Ala
50

Gin

Thr

Gin

Leu

Asp

70

Tyr

LysS

Gin

Thr

Gin

Leu

ser

Cys

Lys

Glu

55

Phe

TYr

Leu

Ser

Cys

Lys

Glu
55

Pro

Arg

Pro

40

Ser

Thr

Cys

Glu

Pro

Arg

Pro

40

Ser

ser

Ala

25

Gly

Gly

Leu

Gin

Ile
105

Ser
Ala
25

Gly

Gly

ser Leu
10

1

ser

Ser GlIn Gly

Lys Ala

val Pro

Thr Tle
75

Pro

Ser
60

Sar

Gin Phe Asn

90

Lys Arg

Ser Leu
10

Ser

Ser GIn Gly

Lys Ala

val Pro
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Pro

ser
60

Ala

Ile

Lys

45

Arg

Ser

Ser

Ala

Ile

ser

Ser

30

Leu

Phe

Leu

Ser

Ser

Ser

30

Leu

Phe

val

15

Ser

Leu

sSer

Glin

Ile
95

val

15

Ser

Leu

Ser

Gly

Ala

Ile

Giy

Pro

80

Thr

Gly

val

Tle

Gly



65

Ser Gly Ser Gly Thr éép Phe Thr Leu

Glu Asp phe Ala Thr Tyr Tyr Cys GlIn
8

phe Gly Gln Gly Thr

100

<Z210> 103

<211> 107

<212> PRT

<213> Artificial

<220>

<223> wvL

<400> 103

Asp Ile Gln Leu Thr

1 5

Asp Arg val Thr Ile
20

Leu Ala Trp Tyr Gln

35
Tyr Asp Ala Ser Ser
50

Ser Gly Ser Gly Thr

65

Glu Asp phe Ala Thr

85

Phe Gly GIn Gly Thr
100

<210> 104

<213 107

<Z212> PRT

<213> Artificial

<220>

<223> VL

<400> 104

Lys Leu Glu Ile

Gln

Thr

Gin

Leu

ASD

70

Tyr

LyS

ser

Cys

LYS

Glu

55

Phe

Tyr

Leu

Pro

Arg

Pro

40

Ser

Thr

Cys

Glu

105

Ser

Ala

25

Gly

Gly

Leu

Gin

Ile
105

eolf-seq]

Thr Ile Ser Ser Leu Gin Pro

90

Lys

Ser

10

Ser

Lys

val

Thr

Gln

90

Lys

75

80

phe Asn Ser Sear TIle Thr

Arg

Leu Ser

Gln Gly

Ata Pro

Pro Ser

60

Ile ser
75

Phe Asp

Arg

Ala

I'le

Lys

Arg

ser

Ser

Ser

Ser

30

Leu

Phe

Leu

ser

val

15

Ser

Leu

Ser

Gin

Ile
95

Gly

val

Ile

Gly

Pro

80

Thr

Asp ITe GIn Leu Thr GIn Ser Pro Ser Ser Leu Ser Ala Ser val Gly
1

5

10

15

Asp Arg val Thr Ile Thr Cys Arg Ala Ser Gln Gly Ile Ser Ser Ala
20 25 30
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Tvr

Ser

Thr

Gly
100

Leu

Thr

20

Tyr

ser

Gly

Ala

Gly

GIn

Arg

Thr

Thr

85

Thr

Thr

Ile

Gln

Ser

Thr

Thr

85

Thr

Artificial

Leu Ala Trp
35

Tyr Asp Ala
50

ser Gly Ser

65

Glu Asp Phe

Phe Gly Gln

<210> 105

<211= 107

<212> PRT

<213> Artificial

<220

<223> Vit

<400> 105

Asp Ile Gln

1

Asp Arg val

Leu Ala Trp

35

Tyr Ala Ala
50

Ser Gly Ser

65

Glu Asp Phe

Phe Gly Gln

<210> 106

<211> 107

<212> PRT

<213>

<220>

<223> VL

<400> 106

Gln

Leu

ASD

70

Tyr

Lys

Glin

Thr

Gin

Leu

Asp

70

Tyr

Lys

Lys Pro
40

Glu Ser

55

Phe Thr

Tyr Cys

Leu Glu

Ser Pro

Cys Arg

Lys Pro

40

Giu Ser

55

Phe Thr

Tyr Cys

val Glu

Gly

Gly

Leu

Ile
105

Ser

Ala

25

Gly

Gly

Leu

Gin

Ile
105

eolf-seql

Lys Ala Pro

val Pro Ser
60

Thr Ile Ser
75

Gin rPhe Asn
90

Lys Arg

Ser Leu Ser
10

ser GIn Gly

Lys Ala Pro

val Pro Sser
60

Thr Ile Ser
75

GIn Phe Asn
90

Lys Arg
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Arg

Ser

Ser

Ala

Ile

Lys

Arg

Ser

Ser

Leu

Phe

l.eu

Ser

ser

Ser

30

Leu

Phe

Leu

Ser

Leu

ser

Gin

Tyr
95

val

15

Ser

Leu

ser

Gin

Ile
95

Ile

Gly

Pro

80

Thr

Gly

va'l

Ile

Gly

Pro

80

Thr



Asp
1
Asp
Leu
Tyr
Ser
65

Glu

Phe

Ile

Arg

Ala

Ala

50

Gly

ASp

Gly

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

<220>
<223>

<400>

Glin

val

Trp

35

ser

Phe

Gin

107
107
PRT

Leu

Thr

20

TYT

Ser

Gly

Ala

Gly
100

Thr

Ile

Gln

ser

Thr

Thr

85

Thr

artificial

VL
107

Asp Ile Gin

1

Asp

Leu

Tyr

ser

65

Glu

Phe

Arg

Ala

Ala

50

Gly

ASp

Gly

<210

val

Trp

35

Ala

Ser

Phe

Gin

108

Leu

Thr

20

Tyr

ser

Gly

Ala

Gly
100

Thr

Tle

Gin

Ser

Thr

Thr

85

Thr

GlIn

Thr

GIn

Leu

Asp

70

Tyr

LYS

GIn

Thr

Glin

feu

Asp

70

TYr

Lys

sSer

Cys

Lys

Glu

55

Phe

Tvr

val

Ser

cys

Lys

Glu

55

Phe

Tyr

Leu

Pro

Arg

Pro

40

ser

Thr

Cys

Glu

Pro

Arg

Pro

40

Ser

Thr

Cys

Glu

ser

Ala
25

Gly

—t

Leu

Gin

Ile
105

ser

Ala

25

Gly

Gly

Leu

Gin

Iie
105

eolf-seq]

ser Leu ser

10

Ser

LYS

val

Thr

Gln

90

Lys

Ser

10

Ser

Lys

val

Thr

GIn

90

Lys

GIn

Ala

Ile
75

Phe

Arg

Leu

Gin

Ala

Pro

Ile

75

Phe

Arg

Gly

Pro

Ser

60

ser

Asp

ser

Gly

Pro

Seyr

60

ser

Asn
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Ala

Lys

45

Arg

Ser

Ser

Ala

Ile

LYyS

Arg

Ser

ser

Ser

ser

30

leu

Leu

Ser

Ser

ser

30

Leu

Phe

Leu

Ser

val
15

ser

Leu

uw
5]
-3

Gin

Ile
95

val

15

Ser

Leu

ser

Gln

ite
95

Gly

val

Ile

Gly

Pro

80

Thr

Gly

val

Ile

Gly

Pro

80

Thr



<211> 107
<212> PRT
<213> Artificial
<220>
<223> VL
<400> 108
Asp Ile Gln Leu Thr
1 5
Asp Arg val Thr Lie
20
Leu Ala Trp Tyr Gin
35
Tyr Asp Ala Ser Ser
50
Ser Gly Ser Gly Thr
65
Glu Asp Phe Ala Thr
85
phe Gly Gln Gly Thr
100
<210> 109
<211> 107
<212> PRT
<213> aArtificial
<220>
<223> VL
<400> 109
Asp Ile GIn Leu Thr
1 5
Asp Arg val Thr Ile
20
Leu Ala Trp Tyr Gln
35
Tyr Asp Ala Ser Ser
50
ser Gly Ser Gly Thr
65
Glu Asp Phe Ala Thr

Glin

Thr

Gin

Leu

Asp

70

Tyr

Lys

Gin

Thr

Gin

L.eu

AsSp

70

Tyr

Ser

Cys

LYs

Glu

55

Phe

Tyr

Leu

Ser

Cys

Lys

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

<220>
<223>

<400>

Gin val

1

Ser val

Ala 1Ile

Gly Arg
50

Gin Gly

65

Met Glu

Ala Arg

Thr Leu

Pro Leu
130

Gly GIn Pro

Asp Gly ser
405

Trp Gla Glin
420

His Ash His
435

126
449
PRT
Artificial

VH
126

Gin Leu val

Lys val Ser
20

Ser Trp vai
35

Ile Ite Pro

Arg val Thr

Leu Ser Ser
85

Glu Gy Gly
100

val Thr val
115

Ala Pro ser

Glu
390
Phe

Gly

Tyr

Gln

Cys

Arg

Ile

Ile

70

Leu

val

Ser

ser

375

Asn

Phe

ASn

Thr

Ser

Lys

Glin

Leu

55

Thr

Arg

Asp

sSer

LYS

Asnh

Leu

val

Gin
440

Gly

Ala

Ala

40

Gly

Ala

Ser

Trp

Ala

120

Ser

Tyr

Tyr

Phe

425

Lys

Ala

Ser

25

Pro

Ile

ASp

Glu

TVYE

105

Ser

Thr

eolf-seql
380

Lys
Ser
410

ser

Ser

Glu

10

Gly

Gly

Ala

LYsS

Asp

90

Phe

Thr

Ser

Thr Thr
395
Lys Leu

Cys Ser

Leu Ser

val Lys
Gly Thr
Gin Gly
Asn Tyr
Ser Thr
75

Thr Ala
Asp Leu

Lys Gly

Gly Gly
1
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Pro

Thr

val

Leu
445

Lys

Phe

Leu

45

ATa

Tyr

val

Trp

Pro

125

Thr

Pro
val
Met
430

Ser

Pro

Ser

30

Glu

Glin

Thr

Tyr

Gly

Ser

Ala

val

Pro

Gly

15

Ser

Trp

Lys

Ala

Tyr

95

Arg

val

Ala

Leu
400
Lys

Glu

Gly

ser

Tyr

Met

Phe

Tyr

80

Cys

Gly

Phe

Leu



GIn

Ser

ser

Thr

225

Ser

Arg

Pro

Ala

val

305

Tyr

Thr

Leu

Cys

Ser

385

Asp

cys

Ser

ser

Ser

AsSn

210

His

val

Thr

Glu

Lys

5er

LYs

Ile

Pro

Leu

370

Asn

Ser

Leu

Gly

Ser

Leu

185

thr

Thr

Phe

Pro

val

275

Thr

val

Cys

Ser

Pro

355

val

Gly

Asp

val

Ala

Gly

Gly

Lys

Cys

Leuy

Glu

260

Lys

Lys

Leu

Lys

Lys

340

Ser

Lys

Gin

Gly

Lys

Leu

165

Leu

Thr

val

Pro

Phe

245

val

Phe

Pro

Thr

val

325

Ala

Arg

Gly

Pro

ser
405

TYYr

Gin

ASD

Pro

230

Pro

Thr

AsSn

Arg

val

310

Ser

LYysS

Glu

Phe

Glu

390

Phe

Tyr

ser

Ser

Thr

Lys

Cys

Pro

Cys

Trp

Glu

295

Leu

Asn

Gly

Glu

Tyr

375

Asn

Phe

Phe

Gly

Leu

Tyr

200

Arg

Pro

Lys

val

Tyr

280

Glu

His

Lys

Glin

Met

360

Pro

Asn

Leu

Pro

val

Ser

185

Ile

val

ala

Pro

val

265

val

Gin

Gin

Ala

Pro

345

Thr

Ser

TYyr

Tyr

eolf-seql

Glu Pro val

His

170

Ser

cys

Glu

Pro

LYS

val

AsSp

Tyr

AsSp

Leu

330

ATg

Lys

ASpP

Lys

Ser
410

155

Thr
val
Asn
Pro
Glu
235
Asp
Asp
Giy
Asn
315
Pro
Glu
ASN
Iie
Thr

395

Lys

Phe

val

val

LYS

Leu

Thr

val

va'l

ser

300

Leu

Ala

Pro

Glin

Ala

380

Thr

Leu

rage 60

Thr

Pro

Thr

Asn

205

ser

Leu

Leu

Ser

Glu

285

Thr

Ash

Pro

Gin

val

365

vai

Pro

Thr

va'l

Ala

val

190

His

Cys

Gly

Met

His

270

val

Tyr

Gly

Ile

val

350

Ser

Glu

Pro

val

Ser

val

175

Pro

Lys

ASP

Gly

Ile

255

Glu

His

Arg

LYS

Glu

Tyr

Leu

Trp

val

Trp

160

l.eu

Ser

Pro

Lys

Pro

240

Ser

Asp

Asn

val

Glu

320

Lys

Thr

Thr

Glu

Leu

400

Lys



Ser Arg Trp GIn G1n Gly Asn val
420

eolf-seql

Phe Sser Cys Ser val Met His Glu

425

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

Lys

<210
<211>
<Z212>
«<213>

<220>
<223>

<400>

435

127
213
PRT

Artificial

VL
127

Asp Ile GlIn

1

Asp

Leu

Tyr

Ser

65

Glu

Phe

Ser

val
145

Ser

Thr

Arg

Ala

ASp

50

Gly

ASp

Gly

val

Ser

130

GIn

val

lL.ey

val

Trp

35

Ala

Ser

Phe

Gln

Phe

115

val

Trp

Thr

Thr

Leu

Thr

20

Tyr

Ser

Gly

Ala

Gly

100

Ile

val

LYS

Glu

Leu

Thr Gin

ile Thr

Gin Gln

ser Leu

Thr Asp

70
Thr Tyr
85
Thr Lys
Phe Pro
Cys Leu
val Asp
GIn Asp
165

ser Lys

Ser

Cys

LysS

Gy

55

Phe

Tyr

Leuy

Pro

L.eu

135

Asn

Ser

Ala

440

Pro

Arg

Pro

40

Ser

Thr

cys

Glu

Ser

120

Asn

Ala

LyS

Asp

Ser
Ala
25

Gly
Gly
Leu
Gln
Ile
105
ASp
Ash
Leu

ASp

Tyr

Ser Leu
10

Ser Glin

Lys Ala

val Pro

Thr Ile
75

GIn Phe
90

LYS Arg

Giu Gln

Phe Tyr

Gin Ser
155

Ser Thr
170

Glu Lys

Ser

Gly

Pro

Ser

60

Ser

Asn

Thr

Leu

Pro

140

Gly

TYr

His
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445

Ile

LysS

45

Arg

Ser

ser

val

ATg

Asn

Ser

Lys

Ser

Ser

30

Leu

Phe

Leu

Ser

Ala

110

Ser

Glu

Ser

Leu

val

val

15

Ser

Leuy

ser

Gln

Ile

95

Ala

Gly

Ala

Gin

ser

175

Tyr

Gly

val

Ile

Gly

Pro

80

Thr

Pro

Thr

LyS

Glu

160

ser

Ala



180

185

eolf-seqgl

190

Cys Glu val thr ®is Gln Gly Leu Ser Ser pro val Thr Lys Ser Phe
200

195

Asn Arg Gly Glu Cys
216

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

<220>
<223>

<400>

Asp Tle
1

AsSp Arg
Leu Ala

Tyr Asp
50

Ser Gly
65

Glu Asp
Phe Gly
Ser val
Ala ser

130

val Gln
145

ser val

Thr Leu

128
213
PRT

Artificial

Vi

128

Gin

val

Trp

35

Ala

ser

phe

Glin

Phe

115

val

Trp

Thr

Thr

Leu

Thr

20

Tyr

Ser

Gly

Ala

Gly

100

Tle

val

Lys

Glu

Leu
180

Thr Glin

Ile Thr

Gin Gln

sSer Leu

Thr Asp
70

Thr Tyr
85

Thr Lys

rhe Pro

Cys Leu

val Asp
150

Gin Asp
165

Ser Lys

ser

Cys

Lys

Glu

55

Phe

Tyr

Leu

Pro

Leu

135

Asn

ser

Ala

Pro

Arg

Pro

40

Ser

Thr

Cys

Glu

Ser

120

Asn

Ala

Lys

ASp

ser

Ala

25

Gly

Gly

Leu

Glin

Ile

105

Asp

Asn

Leu

ASp

Tyr
185

ser Leu
10

Ser Gin

Lys Ala

va'l Pro

Thr Ile
75

Gin Phe
90

LYyS Arg

Glu Gln

Phe Tyr

Gln ser
155

ser Thr
170

Glu Lys
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Ser

Gly

Pro

Ser

60

ser

Asn

Thr

Leu

Pro

1490

Gly

Tyr

His

205

Ala

I'la

LYS

45

Arg

ser

Ser

val

Lys

Arg

AsTi

Ser

Lys

Ser

Ser

30

feu

Phe

Leu

ser

Ala

110

Ser

Glu

Ser

Leu

val
19¢

val

15

Ser

Leu

Ser

GIn

Ile
95

Gln

Ser
175

Tyr

Gly

Ala

Tle

Gly

Pro

80

Thr

Pro

Thr

Lys

Glu

160

Ser

Ala



eol1f-seql

Cys Glu val Thr His GIn Gly Leu Ser Ser Pro val ;8; Lys Ser Phe

195

Asn Arg Gly Glu Cys

210
<210> 129
<211> 213
<212> PRT
<213> Artificial
<220
<223> VL
<400> 129

Asp Ile Gln
i

ASD

Leu

Tyr

Ser

65

Glu

Phe

Ser

Ala

va'l

145

sSer

Thr

Cys

Arg

Ala

ASD

50

Gly

Asp

Gly

val

Ser

130

Gln

val

Leu

Glu

val

Tep

35

Ala

Ser

Phe

Gin

rhe

115

val

Trp

Thr

Thr

val

Lau

Thr

20

ser

Ser

Gly

Ala

Gly

Ile

val

LYS

Glu

Leu

180

Thr

Thr

Ile

GIn

Ser

Thr

Thr

85

Thr

Phe

Cys

val

Gln

165

Ser

His

Gln

Thr

Glin

Leu

ASp

70

Tyr

Lys

Pro

Leu

Asp

Lys

Gin

Ser

Cys

LysS

Glu

55

Phe

Tyr

Leu

Pro

Leu

135

Asn

Ser

Ala

Gly

200

Pro

Arg

Pro

40

ser

Thr

Cys

Glu

ser

120

Asn

Ala

Lys

ASD

Leu

ser

Ata

25

Gly

Gly

Leu

Glin

Ite

105

Asp

Asn

Leu

Asp

Tyr

185

Ser

Ser Leu
10

Ser Gln

Lys Ala

val Pro

Thr Ile
75

Gin Phe
30

Lys Arg

Glu Gin

Phe Tyr

Gln Ser
155

Ser Thr
170

Glu Lys

ser Pro
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Ser

Gly

Pro

ser

60

ser

AsSh

Thr

Leu

Pro

140

Gly

TYr

His

val

Ala

Ile

LyS

Arg

Ser

Ser

val

Arg

Asn

ser

LYS

Thr

ser

Ser

30

ieu

Phe

Leu

Ser

Ala

1190

Ser

Glu

Ser

Leu

val

190

Lys

val

15

Ser

Leu

Ser

GIn

Ile

95

Ala

Gly

Ala

Gin

Ser

175

Tyr

Ser

Gly

Ala

Ife

Gly

Pro

80

The

Pro

Thr

Lys

Glu

160

Ser

Ala

Phe



195

Asn Arg Gly Glu Cys

210

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

<220>
<223>

<400>
Asp Ile Gln
1

Asp

Leu

TYr

ser

65

Glu

Phe

Ser

Ala

val

145

ser

Thr

Cys

Arg

Ala

Asp

50

Gly

Asp

Gly

val

Ser

130

Gin

val

Leu

Glu

130
213
PRT

Artificial

Vi

130

val

Trp

35

Ala

ser

Phe

Gln

Phe

115

val

Trp

Thr

Thr

val
195

Leu

Thr

20

Tyr

Ser

Gly

Ala

Gly

100

Ile

val

Lys

clu

l.eu

180

Thr

Thr

Ile

Gln

Ser

Thr

Thr

85

Thr

Phe

Cys

val

G1n

165

Ser

His

Glin

Thr

Gln

l.eu

ASp

70

Tyr

Lys

Pro

Leu

ASp

Lys

Gin

ser

cys

Lys

Glu

55

Phe

Tyr

Leu

Pro

Leu

135

Asn

Ser

Ala

Gly

200

Pro

Arg

Pro

40

Ser

Thr

Cys

Glu

Ser

120

ASn

Ala

Lys

ASD

Leu
200

Ser

Ala

25

Gly

Gly

Leu

Glin

Ite

105

ASp

Asn

Ley

ASpP

Tyr

185

Ser

eolf-seql

Ser Ley Ser
10

ser Gin Gly

Lys Ala Pro

val Pro Ser
60

Thr Ile Ser
75

GIn Phe Asn
90

Lys Arg Thr

Glu Gin Leu

Phe Tyr Pro
140

GIn Ser Gly
155

ser Thr Tyr
170

Glu Lys His

Ser Pro val
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205

Ala

Ile

Lys

45

Arg

sSer

Ser

val

LyS

Arg

Ash

Ser

LYS

Thr
205

Ser

Ser

30

Leu

Phe

leu

Ser

Ala

110

Ser

Glu

Ser

Leu

val

190

Lys

val

15

ser

Leu

ser

Gin

Ile

95

Ala

Gly

Ala

Gln

Ser

175

Tyr

ser

Gly

val

Ile

Gly

Pro

80

Thr

Pro

Thr

Lys

Glu

160

ser

Ala

Phe



Asn Arg Gly Glu Cys

210

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

<220>
<223>

<400
Asp Tle
1

AsSp Arg
Leu Ala
Tyr Asp

50

Ser Gly
65
Glu Asp
Phe Glvy
Ser val
Ala Ser
130
val Gln
145
Ser val
Thr Leu

Cys Glu

Asn Arg

131
213
PRT

Artificial

VL

131

Gin

val

T

35

Ala

Ser

Phe

Gin

Phe

115

val

Trp

Thr

Thr

val

195

Gly

Leu

Thr

20

Tyr

sSer

Gly

Ala

Gly

100

Ile

val

Lys

Glu

Leu

180

Thr

Glu

Thr

Ile

Gln

Ser

Thr

Thr

85

Thr

Phe

Cys

val

GlIn

165

Ser

His

Cys

Gin

Thr

Gln

Leu

AsSp

70

Tyr

LYS

Pro

Leu

ASD

Lys

Gln

Ser

cys

Lys

Glu

55

Phe

Tyr

Leu

Pro

Leu

135

AsSn

Ser

Ala

Gly

Pro

Arg

Pro

40

Ser

Thr

Cys

Glu

Ser

120

Asn

Ala

Lys

ASD

Leu
200

ser

Ala

25

Gly

Gly

Leu

Gin

ITe

105

AsSp

Ash

l.ey

ASp

Tyr

185

Ser

eolf-seql

Ser Leu
10

ser Gin

Lys Ala

val Pro

Thr Tle

75

G1in Phe
90

Lys Arg

Glu Gln

Phe Tyr

Gln ser

155

Ser Thr
170
Glu Lys

ser Pro
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Ser

Gly

Pro

ser

60

Ser

ASp

Thr

Leu

Pro

140

Gly

Tyr

val

Ala

Ile

Arg

Ser

ser

val

Lys

Arg

Asn

Ser

Lys

Thr
205

Ser

Ser

30

Leu

Phe

Leu

Ser

Ala

110

Ser

Glu

Ser

Leu

val

120

LysS

va'l

15

ser

Leu

Ser

Glin

Ile

95

Ala

Gly

Ala

Gin

ser

175

Tyr

ser

Gly

val

Ile

Gly

Pro

80

Thr

Pro

Thr

LYs

Glu

160

Ser

Ala

Phe



210

<210>
<211
<212>
<213>

<220>
<223>

<400>

132
213
PRT

Artificial

Vi,
132

Asp Ile Gin

1

ASp

Leu

Tyr

Ser

65

Glu

rhe

Ser

Ala

val

145

ser

Thr

Cys

Asnh

Arg
Ala
ASp
50

Gly
ASp
Gly
val
Ser
130
Gln
val
Ley

Glu

Arg
2190

val

Trp

35

Ala

Ser

Phe

Gin

Phe

115

vai

Trp

Thr

Thr

val

195

Gly

Thr

20

Tyr

Ser

Gly

Thr

Gly

Tle

val

Lys

Glu

Leu

180

Thr

Giu

Thr

Ile

Gin

Arg

Thr

Thr

85

Thr

Phe

Cys

val

Gin

165

ser

His

Cys

Gin

Thr

Gin

Leu

ASD

70

Tyr

LYS

Pro

Leu

ASp

Lys

Gin

ser

Cys

LYyS

Glu

55

Phe

Tyr

Leu

Pro

Leu

135

AsSnh

Ser

Ala

Gly

Pra

Arg

Pro

40

ser

Thr

Cys

Glu

Ser

120

AsSn

Ala

Lys

ASP

Ley
200

Ser

Ala

25

Gly

Gly

Leu

Gin

Tle

105

ASp

Asn

l.eu

ASpP

Tyr

5er

eclf-seq]

ser Ley Ser
i0

ser Gin Gly

Lys Ala Pro

val Pro ser
60

Thr Ile Ser
75

G1n Phe Asn
90

Lys Arg Thr

Glu GTn Leu

Phe Tyr Pro
140

Gln Ser Gly
155

Ser Thr Tyr
170

Glu Lys His

Ser Pro val

Page 66

Ala

Ile

Arg

ser

Ser

val

LysS

125

Arg

ASn

ser

Lys

Thr
205

Ser

Ser

30

Leu

Phe

Leu

Ser

Ala

1190

Ser

Glu

Ser

Leu

val

190

Lys

val

15

Ser

Leu

Ser

Gin

Tyr

95

Ala

Gly

Ala

Gln

Ser

175

Tyr

Ser

Gly

Ile

Gly

Pro

80

Thr

Pra

Thr

Lys

Glu

160

Ser

Ala

Phe



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

<220>
<223>

<400>

133
213
PRT

artificial

VL
133

Asp Ile Gln
i

ASp

Leu

Tyr

ser

65

Glu

Phe

Ser

Ala

val

145

Ser

Thr

Cys

ASnN

Arg

Ala

Ala

50

Gly

ASpP

Gly

val

Ser

130

Gin

val

l.eu

Glu

Arg
210

<210>

val

Trp

35

Ala

ser

rhe

Gln

pPhe

115

val

Irp

Thr

Thr

val

195

Gly

134

Leu

Thr

20

Tyr

Ser

Gly

Ala

Gly

Ile

val

Lys

Glu

Leu

180

Thr

Glu

Thr

-

Tie

Glin

Ser

Thr

Thr

85

Thr

Phe

Cys

val

Gin

165

ser

cys

Gln

Thr

Gln

Leu

Asp

70

Tyr

Lys

Pro

Leu

Asp

Lys

GIn

Ser

Cys

LyS

Glu

55

Phe

Tyr

val

Pro

Leu

135

Asn

ser

Ala

Gly

Pro

Arg

Pro

40

Ser

Thr

cys

Glu

Ser

120

Asnh

Ala

Lys

ASp

Leu
200

Ser

ala

25

Gly

Gly

Leu

Glin

Ile

105

ASpP

Asn

Leu

Asp

eolf-seql

Ser

10

Ser

Lys

val

Thr

Glin

90

Lys

Glu

Phe

Glin

ser

170

Glu

Ser
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Leu

Glin

Ala

Pro

Tie

75

Phe

Arg

Gln

Tyr

Ser

155

Thr

Lys

Pro

Ser

Pro

ser

60

ser

Asn

Thr

Leu

Pro

140

Gly

Tyr

His

val

Ala

Ile

Arg

Ser

Ser

val

Lys

Arg

Asn

Ser

LYS

Thr
205

Ser

Ser

30

Leu

Phe

Leu

Ser

Ala

110

ser

Glu

ser

Leu

val

190

Lys

val

15

sSer

Leu

ser

Gin

Ile

95

Ala

Gly

Ala

Gln

Ser

175

Tyr

Ser

Gly

val

Tie

Gly

Pro

80

Thr

Pro

Thr

Lys

Glu

160

ser

Ala

Phe



<211>
<21Z2>
213>

<220>
<223>

<400>

213
PRT

Aartificial

VL
134

Asp Ile GlIn
1

Asp

Leu

Tyr

Ser

65

Glu

Phe

Ser

Ala

val

145

ser

Thr

Cys

Asn

Arg

Ala

Ala

50

Gly

ASD

Gly

val

Ser

130

GIn

va'l

Leu

Glu

Arg
210

<210>
<211>
<212>

val

Trp

35

Ala

ser

Phe

Gin

Phe

115

val

Trp

Thr

Thr

val

195

Gly

135
213
PRT

Leu

Thr

20

Tyr

Ser

Gly

Ala

Gly

100

Ile

val

Lys

Glu

Leu

180

Thr

Glu

Thr

Ile

Glin

ser

Thr

Thr

85

Thr

Phe

Cys

val

Glin

165

Ser

His

Cys

Gin

Thr

Gln

Leu

Asp

70

TYI

Lys

Pro

Leu

ASD

Lys

Gln

Ser

Cys

Lys

Glu

55

Phe

Tyr

val

Pro

Leu

135

AsSn

Ser

Ala

Gly

Pro

Arg

Pro

40

Ser

Thr

Cys

Glu

Ser

120

Asn

Ala

Lys

ASp

Leu
200

ser

Ala

25

Gly

Gly

Leu

Gin

Ile

105

ASp

Asn

Leu

ASD

Tyr

Ser

eolf~seql

Ser

10

Ser

Lys

val

Thr

Gin

g0

Lys

Glu

pPhe

Gin

Ser

170

Glu

Ser

Leu

Gin

Ala

Pro

Ile

75

Phe

Arg

Gln

Tyr

Ser

155

Thr

Lys

Pro

ser

Gly

Pro

ser

60

Ser

Asp

Thr

Leu

Pro

140

Gly

Tyr

His

val
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Ala

Lys

45

Arg

ser

Ser

val

Arg

ASh

Ser

LYS

Thr
205

ser

Ser

30

Leu

Phe

Leu

Ser

Ala

110

Ser

Glu

ser

Leu

val

190

Lys

va'l

15

ser

Leu

Ser

Gln

Ile

95

Ala

Gly

Ala

Gln

ser

175

Tyr

ser

Gty

val

Ile

Gly

Pro

80

Thr

Pro

Thr

Lys

Glu

160

Ser

Ala

Phe



<213>

<220>
<223>

<400>

Artificial

VL9
135

Asp I7e GIn
1

Asp

Leu

Tyr

Ser

65

Glu

Phe

Ser

Ala

val

145

Ser

Thr

Cys

ASnh

Arg

Ala

Ala

50

Gly

Asp

Gly

val

Ser

130

Gin

val

Leu

Glu

Arg
210

<210>
<211>
<21i2>
<213>

val

Trp

35

Ala

Ser

Phe

Gin

Phe

115

vai

Trp

Thr

Thr

val

195

Gly

136
213
PRT

teu

Thr

20

Tyr

Ser

Gly

Ala

Gly

100

Ile

val

Lys

Glu

Leu

180

Thr

Glu

Thr

Ile

Gin

ser

Thr

Thr

85

Thr

Phe

Cys

val

Glin

165

ser

His

Cys

artificial

Glin

Thr

Gin

Leu

AsSp

70

Tyr

LYS

Pro

Leu

Asp

Lys

Gin

Ser

Cys

Lys

Glu

55

Phe

Tyr

Leu

Pro

Leu

135

Asn

Ser

Ala

Gly

Pro

Arg

Pro

40

sSer

Thr

Cys

Glu

ser

120

Asn

Ala

Lys

ASp

Leu
200

Ser

Ala

25

Gly

Gly

Leu

GIn

Ile

105

Asp

Asn

Leu

ASp

Tyr

185

ser

eolf-seql

Ser

10

Ser

Lys

va’l

Thr

Gin

90

LYS

Glu

Phe

GlIn

Ser

170

Glu

Ser

Leu

Gin

Ala

Pro

Ile

75

Phe

Arg

Gin

Tyr

ser

155

Thr

Lys

Pro

Ser

Gly

Pro

Ser

60

Ser

Asn

The

L.eu

Pro

140

Gly

Tyr

val
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Ala

Ile

Lys

45

Arg

Ser

ser

val

Lys

Arg

Asn

ser

Lys

Thr
205

Ser

ser

30

Leu

Phe

Leu

Ser

Ala

110

Ser

Glu

Ser

Leu

val

190

Lys

val

15

Ser

Leu

Ser

Gin

Ife

95

Ala

Gly

Ala

Gin

Ser

175

Tyr

Ser

Gly

val

Ile

Gly

Pro

80

Thr

Pro

Thr

LysS

Glu

160

ser

Ala

Phe



<220>
<223>

<400>

VL
136

Asp Ile Gln

1

Asp

Leu

Tyr

Ser

65

Glu

Phe

ser

val

145

Ser

Thr

Cys

AsSh

Aryg

Ala

ASp

50

Gly

ASD

Gly

val

Ser

130

Gin

val

Leu

Glu

Arg
210

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

<220>
<223>

val

Trp

35

Ala

ser

Phe

Gln

Phe

115

val

Trp

Thr

Thr

val

195

Gly

137
213
PRT

Leu

Thr

20

Tyr

ser

Gly

Ala

Gly

100

Ile

val

LysS

Glu

Leu

180

Thr

Glu

Thr

Ile

GlIn

ser

Thr

Thr

85

Thr

Phe

Cys

val

Gln

165

ser

His

Cys

Artificial

Vi

Gln

Thr

Gln

Leu

ASp

70

Tyr

Lys

Pro

Leu

Asp

ASp

Lys

Gin

Ser

cys

Lys

Glu

55

Phe

Tyr

Leu

Pro

Leu

135

Asn

ser

Ala

Gly

Pro

Arg

Pro

40

Ser

Thr

Ccys

Glu

Ser

120

Asn

Ala

Lys

AsSp

Leu
200

Ser

Ala

25

Gly

Gly

Leu

Gln

Ile

105

ASpP

Asn

Leu

Asp

Tyr

185

Ser

eoltf-seql

ser

10

Ser

Lys

val

Thr

Gln

90

Lys

Glu

Phe

GIn

ser

170

Glu

Ser

Leu

GlIn

Ala

Pro

Ile

75

Phe

Arg

Gin

Tyr

Ser

155

Thr

LysS

Pro

Ser
Gly
Pro
Ser
60

Ser
ASn
Thr
Leu
Pro
140
Gly
TyYr
His

val
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Ala

Ile

Arg

ser

Ser

val

Lys

Arg

Asn

Ser

LYs

Thr
205

ser

Ser

30

Phe

Phe

Leu

Ser

Ala

110

ser

Glu

Ser

Leu

val

1980

Lys

val

15

Ser

Met

ser

Gln

Ile

95

Ala

Gly

Ala

Gln

Ser

175

Tyr

sSer

Gly

Gly

Pro

80

Thr

Pro

Thr

LYS

Glu

160

Ser

Ala

Phe



<400>

137

Asp Ile Gln

1

Asp

Leu

Tyr

ser

65

Glu

Phe

ser

Ala

val

145

Ser

Thr

cys

Asn

Arg

Asp

50

Gly

Asp

Gly

val

Sey

130

Gin

val

Leu

Glu

210

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

<220>
<223>

<400>

val

Trp

35

ser

Phe

Gin

Phe

1i5

val

Trp

Thr

Thr

val

185

Gly

138
213
PRT

Leu

Thr

20

Tyr

ser

Gly

Ala

Gly

1060

Ile

val

LYyS

Glu

Leu

180

Thr

Glu

Thr

Tle

Gln

Ser

Thr

Thr

85

Thr

Phe

Cys

val

Gin

165

Ser

His

cys

artificial

VL
138

Gln

Thr

Glin

Leu

ASp

70

Tvyr

Lys

Pro

Ley

AsSp

Lys

Glin

Ser

Cys

Lys

Glu

55

Phe

Tyr

Leu

Pro

Leuy

135

Asnh

Ser

Ala

Gly

Pro

Arg

Pro

40

Ser

Thr

Cys

Glu

Ser

120

Asn

ala

Lys

ASp

Leu
200

ser

Ala

25

Gly

Gly

Leu

GlIn

Ile

105

ASp

Asn

feu

Asp

Tyr

185

Sar

eolf-seql

ser

10

Ser

Lys

val

Thr

Gln

g0

Lys

Glu

rhe

GIn

ser

170

Glu

ser

Leu

Gin

Ala

Pro

Ile

75

Phe

Arg

Gln

TYr

Ser

155

Thr

LysS

Pro

Ser

Gly

Pro

ser

60

ser

AsSh

Thr

Leu

Pro

140

Gly

Tyr

His

val
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Ala

Tle

Arg

ser

Ser

val

Lys

i25

Arg

Asn

Ser

Lys

Thr
205

Ser

Ser

30

Phe

Phe

Leu

ser

Ala

110

Ser

Glu

Ser

Leu

val

190

LyS

val Gly
15

Ser Ala

Met Ile

ser Gly

Gin Pro
30

Ile Thr
95

Ala Pro

Gly Thr

Ala Lys

Gin Glu

160

Ser ser
175

Tyr Ala

Ser pPhe



ASp
1
Asp
Leu
Tyr
ser
65
Glu
Phe
sSer
Ala
val
145
sSer
Thr

Cys

Asn

Ile

Arg

Ala

ASp

50

Gly

ASD

Gly

val

ser

130

Gin

val

Leu

Glu

Arg
210

<210>
211>
<212>
<213>

<220>
<223>

<400>

Gln

val

Trp

35

Ala

ser

Phe

Gin

Phe

115

val

Trp

Thr

Thr

val

195

Gly

139
213
PRT

Leu

Thr

20

Tyr

ser

Gly

Ala

Gly

Ile

val

Lys

Glu

Leu

180

Thr

Glu

Thr

Ile

Gln

Thr

85

Thr

Phe

Cys

val

Glin

165

Ser

His

Cys

Artificial

VL
139

Gln

Thr

Gin

Leu

Asp

70

Tyr

LyS

Pro

l.eu

150

Asp

LyS

Glin

ser

Cys

Lys

Glu

55

Phe

Tyr

L.eu

Pro

lLeu

135

Asn

Ser

Ala

Gly

Pro

Arg

Pro

40

Ser

Thr

Ccys

Glu

sSer

120

AsSn

Ala

Lys

AsSp

Leu
200

ser

Ala

25

Gly

Gly

leu

Gln

ITe

105

ASp

Asn

Leu

ASp

Tyr

185

Ser

eolf-seq]

ser Leu
10

Ser Gin

Lys Ala

val Pro

Thr Ile
75

Glin Phe
90

Lys Arg

Glu Gin

Phe Tyr

GIn ser

155

ser Thr
170

Glu Lys

ser Pro

ser

Gly

Pro

Ser

60

Ser

Asn

Thr

Leu

Pro

140

Gly

Tyr

His

val

Ala

Ile

Lys

45

Arg

ser

Ser

val

Arg

Asn

Ser

Lys

Thr
205

Ser

ser

30

Phe

Phe

L.eu

ser

Ala

110

ser

Glu

Ser

Leu

val

190

Lys

val

15

Ser

Met

Ser

Gln

Ile

95

Ala

Gly

Ala

Gin

ser

175

Tyr

ser

Gly

Ala

Ile

Gly

Pro

80

Thr

Pro

Thr

Lys

Glu

160

Ser

Ala

Phe

Asp Ile GIn Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
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ASp Arg

Leu Ala

Tyr Asp
50

ser Gly
65

Glu Asp

Phe Gly

Ser val

Ala ser
130

val Glin
145

Ser val

Ther Leu

Cys Glu

Asn Arg
210

<210
<211>
<212>
<213>

<220>
<223>

<400>

val

Trp

35

Ala

ser

Phe

Gln

Phe

115

val

Trp

Thr

Thr

val

195

Gly

140
213
PRT

Thr

20

Tyr

ser

Gly

Ala

val

LYS

Glu

Leu

180

Thr

Glu

Ile

Glin

Ser

Thr

The

85

Thr

Phe

Cys

val

Glin

165

Ser

His

Cys

Artificial

V0L
140

Thr

Gin

L.eu

ASP

70

Tyr

Lys

Pro

Leu

Asp

Lys

Gln

Cys

Lys

Glu

55

Phe

Tyr

Leu

Pro

Leu

135

Asn

Ser

Ala

Gly

Arg

Pro

40

Ser

Thr

Cys

Glu

Ser

120

Ast

Ala

Lys

ASp

Leu
200

Ala

25

Gly

Gly

Leu

Gin

Ile

105

ASp

ASh

L.eu

ASp

Tyr

185

Ser

eolf-seql
10

ser

Lys

val

Thre

GIn

90

Lys

Glu

Phe

Gin

ser

170

Giu

ser

Gin

Ala

Pro

Iie

75

Phe

Arg

GIin

Tyr

Ser

155

Thr

Lys

Pro

Gly

Pro

ser

60

ser

Asn

Thr

Leu

Pro

140

Gly

TY"r

val

Ile

ser

Ser

val

LYS

125

Arg

Ash

Ser

Lys

Thr
205

Ser

30

Phe

Phe

Leu

Ser

Ala

110

Ser

Glu

Ser

Leu

val

190

Lys

15

Ser

Met

Ser

Gin

Ile

95

Ala

Gly

Ala

Gin

Ser

175

Tyr

ser

Ala

Ile

Gly

Pro

80

Thr

Pro

Thr

Lys

Glu

160

ser

Ala

Phe

Asp Ile GIn Leu Thr Gln Ser Pro Ser Ser Leu Ser Ala Ser val Gly
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Asp

Leu

Tyr

ser

65

Glu

Phe

Ser

Ala

va'l

145

ser

Thr

Cys

Ash

Arg

Ala

ASp

>0

Gly

Asp

Gly

val

Ser

130

Gin

val

Leu

Glu

Arg
210

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

<220>
<223>

<400>

va'l
Trp

35

Ala

Phe

Gin

Phe

115

val

Trp

Thr

Thr

va'l

185

Gly

141
18
PRT

Thr

20

TYr

Ser

Gly

Ala

Gly

Ile

val

Lys

Glu

Leu

180

Thr

Glu

Ile

Gin

Ser

Thr

Thr

85

Thr

Phe

Cys

val

Glin

165

ser

His

Cys

Artificial

Epitope range

141

Thr

Gln

Leu

Asp

70

Tyr

Lys

Pro

Leu

ASp

LyS

Glin

Cys

Lys

Glu

55

Phe

Tyr

Leu

Pro

Leu

135

Ash

Ser

Ala

Gly

Arg

Pro

40

ser

Thr

Cys

Glu

Ser

120

Asn

Ala

Lys

Asp

Leu
200

Ala

25

Gly

Gly

Leu

Gin

Iie

105

Asp

Asn

Leu

ASp

Tyr

185

Ser

eolf-seql

Ser Gin

Lys Ala

val Pro

Thr Ile
75

Gin pPhe
90

Lys Arg

Glu Gln

Phe Tyr

Gln ser

155

Ser Thr
170

Glu Lys

Ser Pro

Gly

Pro

Ser

60

Ser

Asn

Thr

Leu

Pro

140

Gly

Tyr

val

Ile

Arg

Ser

Sar

val

LyS

Arg

ASh

Set

Lys

Thr
205

Ser

30

Phe

Phe

Leu

Ser

Ala

110

Ser

Glu

ser

Leu

val

190

Lys

Phe Phe His Pro Ile Pro Tyr Tyr Asp Lys Asn Ser Pro val
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Tyr

Trp
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Ser

Met

ser

Gin

Ile

85

Ala

Gly

Ala

Gln

Ser

175

Tyr

Ser

His
15

Ala

Ile

Gly

Pro

80

Thr

Pro

Thr

Lys

Glu

160

ser

Ala

Phe

Gly



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

<220>
<223>

<400>

1

142

11

PRTY
Artificial

Epitope range
142

eolf-seqgl

Met Asp Pro Asn Phe Trp Leu Gln val Gin Glu
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