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<400> 1

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys
1 5 i0 15

Ala Met Thr val Asp Ser Arg Cys Pro Arg Ala Tyr Tyr Gly Ser Val
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Thr Pro Met Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys
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65 70 ., . .- 45 80
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145 150
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1 5
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50 55
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130 135
Gln Ser Glu Thr Ser Ser Pro
145 150
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Thr

85

Leu

Lys

Lys

Pro

70

Arg

Asn
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Thr

Liys

90

val

Leu Glu Ala

120

Gly
Cys
Gly
Glu
Ala
75

Asp

Pro

Leu
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Leu

Ser

Thr
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Ala Met Thr Val Asp
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Leu

His

80

Tyr

val

Lys

Arg

for

Lys

val

Lys

Leu

His

80

TyYTr

VEGF




Ser

Gly

Ala

Gln
145

Glu Gly Cys
100

Arg Asp Pro
115

Ala Gly ala
130

Ser Glu Thr

85

Leu

Lys

Arg

Ser

Ser

Asn

Gly
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Glu
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Leu
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Pro
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Val Pro Val
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Ser Thr Glu
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1
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Met
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Arg
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<210>
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Gly
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Gly
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Val
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Thr
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Thr
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Arg
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Arg

Ser
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Asp

Ala

Leu

Arg

Lys

His

val

Lieu

120

Ser

Gly

Val

Leu

25

Glu

Ser

Tyr

val

Pro

105

Glu

Thr

Ser

Ser
10

Arg
Gly
Gln
Thr
Lys
90

val
Ala
Glu

Ala

Gly

Cys

Gly

Glu

Ala

75

Asp

Pro

Leu

Ser

Thr

Leu

Asn

Val

60

Ile

His

Gly

Glu

Ile
140

Trp

Ala

Leu

45

Lys

Gly

Tyr

val

Asp

125

Leu

Ty

Gly

Glu

Ala

Gly

Ile

Trp

110

Phe

Ile

Leu

15

Ser

Ala

val

Ile

Phe

95

Leu

Glu

Pro

for VEGF

Lys

vVal

Lys

Leu

His

80

Tyx

val

Lys

Arg




Mutein of human tear

<211> 154
<212> PRT
<213> Artificial
<220>
<223>
<400> 16
Ala Ser Asp Glu Glu
1 5
Ala Met Thr Val Asp
20
Thr Pro Met Thr Leu
35
val Thr Met Lys Phe
50
Glu Lys Thr Asp Glu
65
val 2la Tyr Ile Ile
85
Ser Glu Gly Leu Ala
100
Gly Arg Asp Pro Lys
115
Ala Ala Gly Ala Arg
130
Gln Ser Glu Thr Ser
145
<210> 17
<211> 154
<212> PRT
<213> Artificial
<220>
<223>
<400> 17

Ile

Ser

Thr

Arg

Pro

70

Arg

val

Asn

Gly

Ser
150

Gln

Ile

Thr

Gly

Gly

Ser

Gly

Asn

Leu

135

Pro

Mutein of human teaxr

Ala Ser Asp Glu Glu Ile Gln

1

5

Ala Met Thr Vval Asp Ser Ile

20

Thr Pro Met Thr Leu Thr Thr

35

12

lipocalin with binding affinity

Asp

Phe

Leu

40

Arg

Lys

His

Thr

Leu

120

Ser

Gly

Val

Pro

25

Glu

Ser

Tyr

val

Pro

105

Glu

Thr

Ser

Ser

10

Ser

Gly

Gln

Thr

Lys

90

val

Ala

Glu

Ala

Gly
Gly
Gly
Glu
Ala
75

Asp
Pro

Leu

Ser

Thr

Arg

Asn

Val

60

Ser

His

Gly

Glu

Ile
140

Trp

Ile

Leu

45

Lys

Gly

Tyr

val

Asp

125

Leu

Tyr Leu
15

Tyr Ser
30

Glu Ala

Ala val

Gly Glu

Ile Phe

95

Trp Leu
110

Phe Glu

Ile Pro

lipocalin with pinding affinity

Asp Val Ser Gly Thr Trp Tyr Leu

10

15

Phe Pro Ser Gly Arg Ile Tyr Ser

25

30

Leu Glu Gly Gly Asn Leu Glu Ala

40

45

for VEGFR2

Lys

val

Lys

Leu

His

80

Tyr

val

Lys

Arg

for

Lys

val

Lys

VEGFRZ




val

Glu

65

val

Ser

Gly

Ala

Gln
145

Thr
50

Lys

Ala

Glu

Arg

Ala

130

Ser

<210>
<211>
<212>

<213>

<220>

<223>

<400>

Met

Thr

Tyr

Gly

ASp

115

Gly

Glu

18

154
PRT
Artificial

18

Ala Ser Asp

1

Ala

Thr

Val

Glu

65

vVal

sSer

Gly

Met

Pro

Thr
50

Lys

Ala

Glu

Arg

Thr

Met

35

Met

Thr

TYx

Gly

Asp
115

Glu

Asp

Ile

Leu

100

Pro

Ala

Thr

Glu

val

20

Thr

Ala

Asp

Ile

Leu

100

Pro

Phe

Glu

Ile

85

Ala

Lys

Arg

Ser

Glu

Asp

Leu

Phe

Glu

Ile

85

Ala

Lys

Arg

Pro

70

Arg

val

Asn

Gly

Ser
150

Ile

Ser

Thr

Arg

Pro

70

Arg

Val

Asn

Gly

55

Gly

Ser

Arg

Asn

Leu

135

Pro

Mutein of human tear

Gln

Ile

Thx

Gly

55

Gly

Ser

Gly

Asn

Arg

Lys

His

Thr

Leu

120

Ser

Gly

Ser

Tyr

Val

Pro

105

Glu

Thr

Sexr

Gln

Thr

Lys

90

Val

Ala

Glu

Ala

13

Glu

Ala

75

ASp

Pro

Leu

Ser

val

60

Sexr

His

Gly

Glu

Ile
140

Lys

Gly

TYY

val

Asp

125

Leu

Ala

Gly

Ile

Trp

110

Phe

Ile

val

Glu

Phe

95

Leu

Glu

Pro

lipocalin with binding affinity

Asp

Phe

Leu

40

Arg

Lys

His

Thr

Leu
120

val

Pro
25

Glu

Ser

Tvr

val

Pro

105

Glu

Ser
10

Ser

Gly

Gln

Thr

Lys
90

val

Ala

Gly

Gly

Gly

Glu

Ala

75

Asp

Pro

Leu

Thr

Arg

Asn

Met

60

Ser

His

Gly

Glu

Trp

Ile

Leu

45

Lys

Gly

Tyr

val

Asp
125

Tyxr

Tyr

30

Glu

Ala

Gly

Ile

Trp

110

Phe

Leu

15

Ser

Ala

val

Glu

Phe

95

Leu

Glu

Leu

His

80

Tyr

Val

Lys

Arg

for

Lys

val

Lys

Leu

His

TYY

val

Lys

VEGFR2Z
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Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg
13¢

135

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala

150

Mutein of human tear

145

<210> 19

<211> 154

<212> PRT

<213> Artificial

<220>

<223>

<400> 19

Ala Ser Asp Glu Glu

1 5

Ala Met Thr Val Asp

20

Thr Pro Met Thr Leu
35

val Thr Met Glu Phe

50

Glu Lys Thr Gly Glu

65

val Ala Tyr Ile Ile

85
Ser Glu Gly Leu Ala
100

Gly Arg Asp Pro Lys
115

Ala ala Gly Ala Arg

130

Gln Ser Glu Thr Ser

145

<210> 20

<211> 154

<212> PRT

<213> Artificial

<220>

<223>

<400> 20

Ile

Ser

Thr

Arg

Pro

70

Arg

val

Asn

Gly

Ser
150

Gln

Ile

Thr

Gly

55

Gly

Ser

Gly

Asn

Leu

135

Pro

140

lipocalin with binding affinity for VEGFR2

Asp

Phe

Leu

40

Arg

Liys

His

Thr

Leu

120

Ser

Gly

val

Pro

Glu

Ser

TYxr

val

Pro

105

Glu

Thr

Ser

Ser

10

Ser

Gly

Gln

Thr

Lys

90

val

Ala

Glu

ala

Gly

Gly

Gly

Glu

Ala

75

Asp

Pro

Leu

Ser

Thr

Arg

Asn

val

60

Pro

His

Gly

Glu

Ile
140

Trp

Ile

Leu

45

Lys

Gly

Tyr

val

Asp

125

Leu

Tyr

Tyr

30

Glu

Ala

Gly

Ile

Trp

110

Phe

Ile

Leu Lys

15

Ser Val

Ala Lys

val Leu

Glu His

80

Phe Tyxr

Leu Val

Glu Lys

Pro Arg

Mutein of human tear lipocalin with binding affinity for VEGFR2

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys




Ala

Thr

val

Glu

65

val

Ser

Gly

Ala

Gln
145

<210>

Met

Pro

Thr

50

Lvs

Ala

Glu

Arg

Ala

130

Ser

<211>

<212>
<213>

<220>

<223>

<400>

Thr

Met

35

Met

Thr

Tyr

Gly

Asp

115

Gly

Glu

21

154
PRT
Artificial

21

Ala Ser Asp

1

Ala

Thr

vVal

Glu

65

Val

Met

Pro

Thr

50

Lys

Ala

Thr

Met

35

Met

Thr

Tvx

val

20

Thr

Glu

Asp

Ile

Leu

100

Pro

Ala

Thr

Glu

val

20

Thr

Glu

Asp

Ile

Asp

Leu

Phe

Glu

Thr

85

Ala

Lys

Arg

Ser

Glu

Asp

Leu

Phe

Glu

Iie

Ser

Thr

Arg

Pro

70

Arg

val

Asn

Gly

Ser
150

Ile

Sexr

Thr

Arg

Pro

70

Lvs

Ile

Thr

Gly

Gly

Ser

Lys

Asn

Leu

135

Pro

Mutein of human tear

Gln

Ile

Thr

Gly

55

Gly

Ser

Phe

Leu

40

Arg

Arg

His

Thr

Leu

120

Ser

Gly

Pro

25

Glu

S5er

YT

val

Pro

105

Glu

Thr

Ser

10

Sexr

Gly

Gln

Thr

Lys

20

val

Ala

Glu

Ala

15

Gly

Gly

Glu

Ala

75

Asp

Pro

Leu

Sexr

Arg

Asn

Val

60

Ser

His

Gly

Glu

Ile
140

Ile

Leu

45

Lys

Gly

Tyr

Val

Asp

125

Leu

Tyr

30

Glu

Ala

Gly

Ile

Trp

110

Phe

Ile

15

Ser

Ala

val

Glu

Phe

95

Leu

Glu

Pro

lipocalin with binding affinity

Asp

Phe

Leu

40

Ar_g

Lys

His

Val

Pro
25

Glu

Ser

VTyr

Val

Ser
10

Ser

Gly

Gln

Thr

Lys

Gly

Gly

Gly

Lys

Ala

75

Asp

Thr

Arg

Asn

val

60

Ser

His

Trp

Ile

Leu

45

Lys

Gly

Tyr Ile

TYY

Tyr

30

Glu

Ala

Gly

Leu

15

Ser

Ala

val

Glu

Phe

val

Lys

Leu

His

80

Tyr

val

Lys

Arg

for

Lys

val

Lys

Leu

His

80

TYY

VEGFR2
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85 20 95

Ser Glu Gly Leu Ala Val Glu Thr Pro Val Pro Gly Val Trp Leu Val
100 105 110

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys
115 120 125

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg
130 135 140

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala

145 150
<210> 22

<211> 162

<212> PRT

<213> Artificial

<220>
<223> Mutein of human tear lipocalin with binding affinity for VEGF

<400> 22
Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys

1 5 : 10 15

Ala Met Thr val Asp Val Gly Ala Leu Arg Cys Leu Ala Gly Serxr Val
20 25 ’ 30

Ile Pro Thr Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys
35 40 45

val Thr Met His Ile Lys Gly Arg Ser Gln Glu val Lys Ala val Leu
50 55 60

Ser Lys Thr Asp Glu Pro Gly Ile Tyr Thr Ala Ile Gly Gly Ile His
65 70 75 80

val aAla Lys Ile Gly Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr
85 90 95

Ser @lu Gly Cys Leu Ser Gly val Pro Val Pro Gly val Trp Leu Val
100 105 110

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys
115 120 125

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg
130 135 140

cln Ser Glu Thr Ser Ser Pro Gly Ser Ala Trp Ser His Pro Gln Phe
145 150 155 160

Glu Lys




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

<220>
<223>

<400>

23

162

PRT
Artificial

Mutein of human tear

23

Ala Ser Asp Glu Glu

1

Ala

Ile

Vval

Thr

65

val

Ser

Gly

Ala

Gln

145

Glu

Met

Pxo

Thr

50

Lys

Ala

Glu

Arg

Ala

130

Ser

Lys

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

<220>
<223>

<400>

Thr Val Asp
20

Thr Thr Leu
35

Met His Ile

Thr asp Glu

Gln Ile His
85

Gly Cys Leu
100

Asp Pro Lys
115

Gly Ala Arg

Glu Thr Ser

24

162

PRT
Artificial

Mutein of human tear lipocalin with binding affinity for VEGF

24

Ile

Val

Thr

Lys

Pro

70

Arg

Ser

Asn

Gly

Ser
150

Gln

Gly

Thr

Gly

55

Gly

Ser

Gly

Asn

Leu

135

Pro

17

lipocalin with binding affinity

Asp

Ala

Leu

40

Arg

Ala

His

val

Leu

120

Ser

Gly

Val
Leu
25

Glu
Pro
Tyr
Val
P;o
105
Glu

Thr

Ser

Ser

16

Arg

Gly

Gln

Thr

Liys

90

vVal

Ala

Glu

Ala

Gly

Cys

Gly

Glu

Ala

75

Asp

Pro

Leu

Ser

Trp
155

Thr

Leu

Asn

val

60

Ile

His

Gly

Glu

Ile

140

Ser

Trp

Ala

Leu

45

Lys

Gly

TYY

Val

Asp

125

Leu

His

Tvr Leu
i5

Gly Ser
30

Glu Ala

Ala Val

Gly Ile

Iie Phe

95

Trp Leu

116

Phe Glu

Ile Pro

Pro Gln

for VEGF

Lys

Val

Lys

Leu

His

80

Ty

val

Lys

Arg

Phe
160

Ala Ser Asp Giu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys

1

5

10

15
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Ala Met Thr Val Asp Leu Gly Ala Leu Arg Cys Leu Ala Gly Ser Vval
20 25 30

| Ile Pro Thr Ser Leu Thr Thr Leu Glu Gly Gly Asp Leu Glu Ala Lys
: 35 40 45

Val Thr Met His Ile Lys Gly Arg Ser Gln Glu Val Lys Ala Val Leu
50 55 60

Ser Lys Thr Asp Glu Pro Gly Met Tyr Thr Ala Ile Gly Gly Ile His
65 70 75 80

val Ala Arg Ile Met Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr
85 20 95

Ser Glu Gly Cys Leu Ser Gly val Pro Val Pro Gly Val Trp Leu Val
100 105 110

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys
115 120 125

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg
130 135 140 i

Gln Ser Glu Thr Ser Ser Pro Gly Ser Ala Trp Ser His Pro Gln Phe

145 150 155 160
Glu Lys

<210> 25

<211> 162

<212> PRT

<213> Artificial

<220> _
<223> Mutein of human tear lipocalin.with binding affinity for VEGF

<400> 25

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys

Ala Met Thr val Asp Ile Gly Ala Leu Arg Cys Leu Ala Gly Ser val
20 25 30

Thr Pro Met Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Lys
35 40 45

val Val Val His Ile Lys Gly Arg Ser Gln Glu Val Arg Ala vVal Leu
50 55 60

Ser Lys Thr Asp Glu Pro Gly Pro Tyr Thr Ala Ile Gly Gly Ile His
65 70 75 80




val

Ser

Gly

Ala

Gln

145

Glu

<210>
<211>

Ala

Glu

Arg

Ala

130

Ser

Lys

<21i2>

<213>

<220>

<223>

<400>

Met

Thr

Thr

Leu

Asn

65

Val

Ile

His

Gly

Lys

Gly

Asp

115

Gly

Glu

26

238
PRT
Artificial

Ile

Cys

100

Pro

Ala

Thr

Lys

85

Leu

Lys

Arg

Ser

Strep-Tag II

Lys

Val

Trp

Ala

50

Leu

Lys

Gly

TvVr

val

26

Lys

Ala

TyY

35

Gly

Glu

Ala

Gly

Ile

115

Trp

Thr

Gln

20

Leu

Ser

Ala

val

Ile

100

Phe

Leu

Ala

Ala

Lys

val

Lys

Leu

85

His

Tyr

Val

Arg

Ser

Asn

Gly

Ser
15¢

Ile

Ala

Ala

Ile

val

70

Ser

val

Ser

Gly

Ser

Gly

Asn

Leu

135

Pro

Ala

Ser

Met

Pro

55

Thr

Lys

Ala

Glu

Arg

His

Val

Leu

120

Ser

Gly

Ile

Asp

Thr

40

Thr

Met

Thr

Lys

Gly

120

ASp

val

Pro

105

clu

Thr

Ser

Ala

Glu

25

val

Thr

His

Asp

Ile

105

Cys

Pro

Lys
S0

Val
Ala

Glu

Ala

Val
10

Glu
Asp
Leu
Ile
Glu
90

Gly
Leu

Lys

19

Asp

Pro

Leu

Ser

Trp
155

Ala

Ile

Val

Thr

Lys

75

Pro

Arg

Sex

Asn

His Tyr

Gly Vval

Glu Asp
125

Ile Leu
140

Ser His

Leu Ala

Gln Asp

Gly Ala
45

Thr Leu
60

Gly Arg

Gly Ile

Ser His

Gly val

125

Asn Leu

Ile

Trp

110

Phe

Ile

Pro

Gly

val

30

Leu

Glu

Ser

Tyr

Val

110

Pro

Glu

Phe

95

Leu

Glu

Pro

Gln

Phe

15

Ser

Arg

Gly

Gln

Thr

95

Lys

val

Ala

Tyr

Val

Lys

Arg

Phe
160

Fusion protein of ompA, a human tear lipocalin mutein with
binding affinity for VEGF , albumin-binding domain {abd) and

Ala

Gly

Cys

Gly

Glu

80

Ala

Asp

Pro

Leu




Glu

145

Ile

Ala

Glu

Asn

Ala
225

130

Asp

Leu

val

Leu

Ala

210

Ala

<210>
<211>
<212>

<213>

<220>

<223>

<400>

Ala

Ala

Thr

val

Glu

65

vVal

Ser

Gly

Ala

Ser

Met

Pro

Thr

50

Lys

Ala

Glu

Arg

Ala

Phe

Ile

Asp

Asp

195

Lys

Leu

27

152
PRT
Artificial

27

Asp

Thr

Met

35

Met

Thr

Tyr

Gly

Asp

115

Gly

Glu

Pro

Ala

180

Lys

Thr

Pro

Glu

Val

20

Thr

Asn

Asp

Ile

Asp

100

Pro

Ala

Lys

Arg

165

Asn

Tyr

Val

Ser

Glu

Asp

Leu

Gin

Glu

Iie

85

Thr

Lys

Arg

Ala

150

Gln

Ser

Gly

Glu

Ala
230

Ile

Thr

Thr

Ile

Pro

70

Arg

Trp

Asn

Gly

135

Ala

Ser

Leu

val

Gly

215

Trp

Mutein of human tear

Gln

Gin

Thr

Gly

55

Gly

Ser

Gly

Asn

Leu

Gly

Glu

Ala

Ser

200

val

Ser

Ala
Thr
Glu
185
Asp
Lys

Hig

Arg

Ser

170

Ala

Tyr

Ala

Pro

20

Gly

155

Ser

Lys

Tyr

Leu

Gln
235

140

Leu

Pro

Val

Lys

Ile

220

Phe

Ser

Gly

Leu

Asn

205

Asp

Glu

Thr

Ser

Ala

190

Leu

Glu

Lys

Glu

Ala

175

Asn

Ile

Ile

lipocalin with binding affinity

Asp

Met

Leu

Arg

Lys

His

Gly

Leu

120

Ser

val

Pro

25

Glu

Ser

Tyr

Val

Pro

105

Glu

Thr

Ser
10

Leu
Gly
Gln
Thr
Lys
30

val

Ala

Glu

Gly

Ser

Gly

Glu

Ala

75

Asp

Pro

Leu

Ser

Thr

Leu

Asn

val

60

TyYr

His

Gly

Glu

Ile

Trp

Tyr

Leu

45

Lys

Gly

Tyr

vVal

Asp

125

Leu

Tyr

val

30

Glu

Ala

Gly

Ile

Trp

110

Phe

Ile

Leu

15

Ser

Ala

val

Ala

Phe

95

Leu

Glu

Pro

Ser

160

Gly

Arg

Asn

Leu

for

Lys

val

Lys

Leu

His

80

Tyr

val

Lys

Arg

c-Met




21

130 135 140

Gln Ser Glu Thr Ser Ser Pro Gly

145 150
<210> 28

<211> 152

<212> PRT

<213> Artificial

<220>
<223> Mutein of human tear lipocalin with binding affinity for c-Met

<400> 28

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys
1 5 10 15

Ala Met Thr Val Asp Thr Gln Met Pro Leu Ser Leu Tyr Val Ser Val
20 25 30

Thr Pro Ile Thr Leu Thr Thr Leu Glu Gly Gly Ser Leu Glu Ala Thr
35 40 45

val Thr Leu Asn Gln Ile Gly Arg Ser Gln Glu Val Arg Ala Val Leu
50 55 60

Glu Lys Thr Asp Glu Pro Gly Lys Tyr Thr Ala Tyr Gly Gly Ala His
65 70 75 8¢

Val Ala Tyr Ile Ser Arg Ser His Val Lys‘Asp His Tyr Ile Phe Tyr
85 90 95

ser Glu Gly Asp Thr Trp Gly Gly Pro Val Pro Gly val Trp Leu Val
100 105 110

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys
115 120 - 125

Ala Ala Gly ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg
130 135 140

Gln Ser Glu Thr Ser Ser Pro Gly

145 150
<210> 29

<211> 152

<212> PRT

<213> Artificial

<220>
<223> Mutein of human tear 1ipoqalinrwith binding affinity for c-Met

<400> 29

Ala Ser Asp Glu Glu Ile Gin Asp Val Ser Gly Thr Trp Tyr Leu Lys
1 5 10 15




|

Ala

Thr

Val

Glu

65

Val

Ser

Gly

Ala

Gln
145

Met

Pro

Thr

50

Lys

Ala

Glu

Arg

Ala

130

Ser

<210>
<211>
<212>

<213>

<220>

<223>

<400>

Ala

Ala

Thr

Val

Glu

65

val

Ser

Met

Pro

Thr

50

Lys

Ala

Thr

Ile

35

Leu

Thr

Tyr

Gly

Asp

115

Gly

Glu

30

152
PRT
Artificial

30

AsSp

Thr

Met

35

Leu

Thr

Tyr

val

20

Thr

Asn

Asp

Ile

Asp

100

Pro

Ala

Thr

Glu

val

20

Thr

AsT

Asp

Ile

Asp

Leu

Gln

Glu

Ile

85

Thr

Lys

Arg

Ser

Glu

Asp

Leu

Gin

Glu

Thr
85

Thr

Thr

val

Pro

70

Arg

Trp

Asn

Gly

Ser
150

Ile

Pro

Thr

Val

Pro

70

Arg

Gln

Thr

Gly

Gly

Ser

Gly

Asn

Leu

135

Pro

Mutein of human tear

Gln

Gln

Thr

Gly

55

Gly

Ser

Thr

Leu

40

Arg

Lys

His

Gly

Leu

120

Ser

Gly

Pro
25

Glu
Ser
Tyxr
Val
Pro
105

Glu

Thr

Leu

Gly

Gln

Thr

Lys

90

val

Ala

Glu

22

Ser

Gly

Glu

Ala

75

Asp

Pro

Leu

Ser

Leu

Asn

vVal

60

Tyr

His

Gly

Glu

Ile
140

Tyr

Leu

45

Arg

Gly

Tyr

val

Asp

125

Leu

val

30

Glu

Ala

Gly

Ile

Trp

110

Phe

Ile

Ser

Ala

val

Ala

Phe

95

Leu

Glu

Pro

lipocalin with binding affinity

Asp

Met

Leu

Arg

Lys

His

Val

Pro

25

Glu

Ser

TYr

val

Ser

10

Leu

Gly

Gln

Thr

Lys

90

Gly

Ser

Gly

Glu

Ala

75

Asp

Thr Trp

Leu Tyr

Asn Leu

Val Arg

60

Tyr Gly

His Tyr Ile

45

Tyr

val

30

Glu

Ala

Gly

Leu

15

Ser

Ala

val

Ala

Phe
95

Val

Glu

Leu

His

80

Tyr

val

Lys

Arg

for

Lys

vVal

Glu

Leu

His

80

TYY

c-Met
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Ser Glu Gly Asp Thr Trp Gly Gly Pro Val Pro Gly Val Trp Leu Val
100 105 110

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys
115 120 125

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg
130 135 140

Gln Ser Glu Thr Ser Ser Pro Gly

145 150
<210> 31
<211l> 152

<212> PRT
<213> Artificial

<220>
<223> Mutein of human tear lipocalin with binding affinity for c-Met

<400> 31
Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys

1 5 10 15

Ala Met Thr Val Asp Thr Gln Met Pro Leu Ser Leu Tyr vVal Ser Vval
20 25 30

Thr Pro Met Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Glu
35 40 45

val Thr Leu Asn Gln Ile Gly Arg Ser Gln Glu Val Arg Ala Vval Leu
50 55 60

Glu Lys Thr Asp Glu Pro Gly Arg Tyr Thr Ala Tyr Gly Gly Rla His
65 70 75 80

val Ala Tyr Ile Thr Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr
85 ) 90 85

Ser Glu Gly Asp Thr Trp Gly Gly Pro Val Pro gly val Trp Leu Val
100 105 110

Gly Arg Asp Pro Lys Asn Asn Leu Glu Ala Leu Glu Asp Phe Glu Lys
115 120 125

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg
130 135 140

Gln Ser Glu Thr Ser Ser Pro Gly

145 150
<210> 32
<211> 152

<212> PRT
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<220>
<223>

<400>

Artificial

Mutein of human tear
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Ala Ser Asp

1

Ala

Thr

val

Glu

65

vVal

Ser

Gly

Ala

Gin
145

Met

Pro

Thr

50

Lys

Ala

Glu

Aryg

Ala

136G

Ser

<210>
<211>
<212>

<213>

<220>

<223>

. <400>

Thr

Ile

35

Leu

Thr

Tyx

Gly

Asp

115

Gly

Glu

33
152

PRT
Artcificial
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Glu Glu

val Asp

20

Thr Leu

Asn Gln

Asp Glu

Ile Thr

85

Asp Thr

100

Pro Lys

Ala Arg

Thr Ser

Ile

Thr

Thr

val

Pro

70

Arg

Trp

Asn

Gly

Ser
150

Ala Ser Asp Glu Glu Ile

1

5

aAla Met Thr Val Asp Thr

20

Thr Pro Ile Thr Leu Thr

35

val Thr Met Asn Gln Ile

Gln

Gln

Ala

Gly

55

Gly

Ser

Gly

Asn

Leu

135

Pro

Mutein of human tear

Gln

Gln

Thr

Gly

24

lipocalin with binding affinity

Asp

Met

Leu

40

Arg

Arg

His

Gly

Leu

120

Ser

Gly

Val

Pro

Glu

Ser

Tyr

Val

Pro

105

Glu

Thr

Ser

10

Leu

Gly

Gln

Thr

Lys

90

Val

Ala

Glu

Gly

Ser

Gly

Glu

Ala

75

Asp

Pro

Leu

Ser

Thr

Leu

Asn

val
60

Tyr

His

Gly

Glu

Ile
140

Trp Tyr Leu
15

Tyr Val Ser
30

Leu Glu Ala
45

Lys Ala val

Gly Gly Ala

Tyr Ile Phe
95

Val Trp Leu
110

Asp Phe Glu
125

Leu Ile Pro

lipocalin with binding affinity

2sp Val Ser Gly Thr Trp Tyr Leu

10

15

Val Pro Leu Ser Leu Tyr Val Ser

25

30

Leu Glu Gly Gly Asn Leu Glu Ala

40

45

Arg Ser Gln Glu val Arg Ala val

for c-Met

Lys

Val

Glu

Leu

His

8¢

Tyr

val

Lys

Arg

for

Lys

val

Glu

Leu

c-Met
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55

Glu Lys Thr Asp Glu Pro Gly

65

70

val Ala Tyr Ile Thr Arg Ser

85

Ser Glu Gly Asp Thr Trp Gly

100

Gly Arg Asp Pro Lys Asn Asn

115

Ala Ala Gly Ala Arg Gly Leu

130

Gln Ser
145

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

<220>
<223>

<400>

135

Glu Thr Ser Ser Pro
150

34

152

PRT

Artificial

Mutein of human tear
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Ala Ser Asp Glu Glu Ile Gln

1

Ala Met

Thr Pro

Val Thr

50

Glu Lys

65

val Ala

Ser Glu

Gly Arg

Ala Ala

Thr Val Asp Thr ¢ln
20

Ile Cys Leu Thr Thr
35

Leu Asn Gln Ile Gly
55

Thr Asp Glu Pro Gly
70

Tyr Ile Ser Arg Ser
85

Gly asp Thr Trp Gly
100

Asp Pro Lys Asn Asn
115

Gly Ala Arg Gly Leu

Arg

His

Gly

Leu

120

Ser

Gly

Tyr

val

Pro

105

Glu

Thr

Thr

Lys

20

vVal

Ala

Glu

25

Ala

75

Asp

Pro

Leu

Ser

60

Tyr

His

Gly

Glu

Ile
140

Gly Gly

Tyvr 1le

Val Trp
110

Asp Phe
125

Leu Ile

Ala

Phe

95

Leu

Glu

Pro

lipocalin with binding affinity

Asp

Met

Leu

40

Arg

Lys

His

Gly

Leu

120

Sexr

val

Pro

25

Glu

Ser

TYyxr

vVal

Pro

105

Glu

Thr

Ser
10
Leu
Gly
Gln
Thr
Lys
90
val

Ala

Glu

Gly

Ser

Gly

Glu

Ala

75

Asp

Pro

Leu

Ser

Thr

Leu

Ser

val

60

TYL

His

Gly

Glu

ile

Trp Tyr

Tyr Val
30

Leu Glu
45

Arg Ala

Gly Gly

Tyr Ile

val Trp
110

Asp Phe
125

Leu Ile

Leu

15

Ser

Ala

val

Ala

Phe

95

Leu

Glu

Pro

His

80

Tyxr

val

Lys

Arg
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Lys

Val

Thr

Leu

His

80

Tyr

val

Lys

Arg

c-Met
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135

Gln Ser Glu Thr Ser Ser Pro Gly

150

Mutein of human tear

145

<210> 35

<211> 152

<212> PRT

<213> Artificial

<220>

<223>

<400> 35

Ala Ser Asp Glu Glu

1 5

Ala Met Thr Val 2asp

20

Thr Pro Ile Thr Leu
35

Val Thr Leu Asn Gln

50

Glu Lys Thr aAsp Glu

65

val Ala Tyr Ile Ser

85
Ser Glu Gly Asp Thr
100

Gly Arg Asp Pro Lys
115

Ala Ala Gly Ala Axg

130

Gln Ser Glu Thr Ser

145

<210> 36

<211> 152

<212> PRT

<213> Artificial

<220>

<223>

<400> 36

Ile

Thr

Thr

Ile

Pro

70

Arg

Trp

Asn

Gly

Ser
150

Gln

Gin

Thr

Gly

Gly

Ser

Gly

Cys

Leu

135

Pro

26

140

lipocalin with binding affinity

Asp

Met

Leu

40

Arg

Lys

His

Gly

Leu

120

Ser

Gly

val

Pro

25

Glu

Ser

Tyr

val

Pro

105

Glu

Thr

Ser
10

Leu
Gly
Gln
Thr
Liyvs
g0 .
val
Ala

Giu

Gly

Ser

Gly

Glu

Ala

75

Asp

Pro

Leu

Ser

Thr

Leu

Ser

val
60

Tyr

His

Gly

Glu

Ile
140

Trp

Ty

Leu

45

Arg

Gly

Tyr

val

AsSp

125

Leu

Tyr Leu
15

Val Ser
30

Glu Ala

Ala Val

Gly Ala

Ile Phe

95

Trp Leu
110

Phe Glu

Ile Pro

for c-Met

Lys

val

Thr

Leu

His

80

Tyx

val

Lys

Arg

Mutein of human tear lipocalin with binding affinity for c-Met

ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys

1

5
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i5




Ala

Thr

Val

Glu

65

Val

Ser

Gly

Ala

Gln
145

Met

Pro

Fhr

50

Lys

Ala

Glu

Arg

Ala

130

Ser

<210>
<211>
<212>

<213>

<220>

<223>

<400>

Thr

Iie

35

Leu

Thr

Ty

Gly

Asp

115

Gly

Glu

37

152
PRT
Artificial
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Ala Ser Asp

1

Ala

Thr

val

Glu

65

val

Met

Pro

Thr
50

Lys

Ala

Thr

Ile

35

Leu

Thr

TyY

val

20

Thr

Asn

Asp

Ile

Asp

100

Pro

Ala

Thr

Glu

val

20

Thr

Asn

Asp

Ile

Asp

Leu

Gln

Glu

Ser

85

Thr

Lys

Arg

Ser

Glu

Asp

Leu

Gln

Glu

Ser
85

Thr

Thr

Ile

Pro

70

Arg

Trp

Asn

Gly

Ser
150

Ile

Thr

Thr

Ile

Pro

70

Cys

Gln

Thr

Gly

Gly

Ser

Gly

Asn

Leu

135

Pro

Mutein of human tear

Gln

Gln

Thr

Gly

55

Gly

Ser

Met

Leu

40

Arg

Lys

His

Gly

Leu

120

Ser

Gly

Pro
25

Clu

Ser

Tyr

val

Leu

Gly

Gln

Thr

Lys

.90

Pro
105

Glu

Thr

Val

Ala

Glu

27

Ser

Gly

Glu

Ala

75

Cys

Pro

Leu

Ser

Leu

Ser

val

60

Tyr

His

Gly

Glu

Tle
140

Tyr

Leu

45

Arg

Gly

Tyr

val

Asp

125

Leu

Val

30

Glu

Ala

Gly

Ile

Trp

110

Phe

Ile

Ser

Ala

vVal

Ala

Phe

95

Leu

Glu

Pro

lipocalin with binding affinity

Asp

Met

Leu

40

Arg

Lys

His

val

Pro

25

Glu

Ser

Tyr

Val

Ser

Leu

Gly

Gln

Thr

Lys
90

Gly

Ser

Gly

Glu

Ala

75

Asp

Thr

Leu

Ser

vVal
60

Tyr

His

Trp

Tyr

Leu

45

Arg

Gly

YT

Tyr

val

30

Glu

Ala

Gly
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Leu
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Ser

Ala

val
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Phe
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Leu

His
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Tyr

vVal

Lys

Arg
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val

Thr

Leu

His

80

Tyr

c~Met




Ser Glu Gly Asp Thr Trp Gly
100
Gly Arg Asp Pro Lys Asn Asn
115

Ala Ala Gly Ala Arg Gly Leu
139 135

Gln Ser Glu Thr Ser Ser Pro

145 150

<210> 38

<211> 152

<212> PRT

<213> Artificial

<220>

<223> Mutein of human tear

<400> 38

Ala Ser Asp

1

Ala

Thr

Val

Glu

65

Val

Ser

Gly

Ala

Gln
145

Met

Pro

Thr

50

Lys

Ala

Glu

Arg

Ala

130

Ser

<210>
<211>

<212>

Thr

Ile

35

Leu

Thr

Tyx

Gly

Asp

115

Gly

Glu

39
152
PRT

Glu

Val

20

Thr

Asn

ASDp

Ile

Asp

100

Pro

Ala

Thr

Glu

Asp

Leu

Gln

Glu

Ser

Thr

Cys

Arg

Ser

Ile

Thr

Thr

Ile

Pro

70

Arg

Trp

Asn

Gly

Ser
150

Gln

Gln

Thr

Gly

55

Gly

Sexr

Gly

Asn

Leu

135

Pro

28

Gly Pro Val Pro Gly Val Trp Leu Val

105

110

Leu Glu Ala Leu Glu Asp Phe Glu Lys
120 -

125

Ser Thr Glu Ser Ile Leu Ile Pro Arg

Gly

140

lipocalin with binding affinity

Asp
Met
Leu
40

Arg
Lys
His
Gly
Leu
120

Ser

Gly

val Ser
10

Pro Leu
25

Glu Gly

Ser Gln

Tyr Thr

val Lys

20

Pro vVal
105

Glu Ala

Thr Glu

Gly

Ser

Gly

Glu

Ala

75

Asp

Pro

Leu

Ser

Thr

Leu

Ser

Val
60

Tyr

His

Gly

Glu

Ile
140

Trp

Tyr

Leu

45

Arg

Gly

Tyr

val

Asp

125

Leu

Tyr

val

Glu

Ala

Gly

Ile

Trp

110

Phe

Ile

Leu

15

Ser

Ala

vVal

Ala

Phe

95

Leu

Glu

Pro

for c-Met

Lys

val

Thr

Leu

His

80

Tyr

val

Lys

Arg




<213>

<220>
<223>

<400>

Ala

Ala

Thr

val

Glu

65

val

Ser

Gly

Ala

Gln
145

Ser Asp

Met

Pro

Thr

50

Lys

Ala

Glu

Axrg

Ala

130

Ser

<210>
<211>
<212>

<213>

<220>

<223>

<400>

Artificial

Mutein of human tear

39

Thr

Ile

35

Leu

Thr

Tyr

Gly

Asp

115

Gly

Glu

40

152

PRT
Artificial

40

Glu

val

20

Thr

Asn

Asp

Ile

Asp

100

Pro

Ala

Thr

Glu

Asp

Leu

Gln

Glu

Gln

85

Thr

Lys

Arg

Ser

Ile

Thr

Thr

vVal

Pro

10

Arg

Trp

Asn

Gly

Ser
150

Ala Ser Asp Glu Glu Ile

1

5

Ala Met Thr val Asp Thr

20

Thr Pro Leu Thr Leu Thr

35

val Thr Leu Asn Gln Val

Gln

Gln

Thr

Gly

55

Cly

Ser

Gly

Asn

Leu

135

Pro

Mutein of human tear

Gln

Gln

Thr

Gly

29

lipoealin with binding affinity

Asp
Asp
Leu
40

Arg
Lys
His
Gly
Leu
120
Ser

Gly

val
Pro
25

Glu
Ser
T™vr
val
Pro
105

Glu

Thr

Ser

16

Leu

Gly

Gln

Thr

Lys

90

val

Ala

Glu

Gly

Ser

Gly

Glu

Ala

75

Asp

Pro

Leu

Ser

Thr

Leu

Asn

Val

60

Tyr

His

Gly

Glu

Ile
140

Trp

TyX

Leu

45

Leu

Gly

TYTY

val

Asp

125

Leu

Tyr Leu
15

val Ser
30

Glu Ala

Ala val

Gly Ala

Ile Phe

95

Trp Leu
110

phe Glu

Ile Pro

lipocalin with kinding affinity

asp Val Ser Gly Thr Trp Tyr Leu

10

15

for c-Met

Lys

val

Met

Leu

His

80

Tyr

val

Lys

Arg

for

Lys

Asp Pro Leu Ser Leu Tyr val Ser Val

Leu Glu Gly Gly Asn Leu Glu Ala Met

40

Arg Ser Gln Glu Val Leu Ala val Leu

25

45

30

c-Met




Glu

65

Val

Ser

Gly

Ala

Gln
145

50

Lys

Ala

Glu

Arg

Ala

130

Ser

<210>
<211>
<212>

<213>

<220>

<223>

<400>

Ala

1

Ala

Ser

Val

Glu

65

vVal

Ser

Gly

Ala

Ser

Met

Pro

Thr

50

Lys

Ala

Glu

Arg

Ala

Thr

Tyr

Gly

Asp

115

Gly

Glu

41

152
PRT
Artificial

41

Asp

Thr

Ile

35

Leu

Thr

Tyr

Gly

Asp

115

Gly

Asp

Ile

Asp

100

Pro

Ala

Thr

Glu

val

20

Thr

Asn

Asp

Ile

Asp

100

Pro

Ala

Glu

Thr

85

Thr

Lys

Arg

Ser

Glu

Asp

Leu

Gln

Glu

His

85

Thr

Lys

arg

Pro

70

Arg

Trp

Asn

Gly

Ser
150

Ile

Thr

Thr

Ile

Pro

70

Arg

Trp

Asn

Gly

55

Gly

Ser

Gly

Asn

Leu

135

Pro

Mutein of human tear

Gln

Gln

Thr

Gly

55

Gly

Ser

Gly

Asn

Leu

Lys

His

Gly

Leu

120

Ser

Gly

Tyr

val

Pro

105

Glu

Thr

Thr

Lys
20

val

Ala

Glu

30

Ala

75

Asp

Pro

Leu

Ser

60

Tyr Gly

His Tyr

Gly vVal

Glu Asp

125

Ile Leu
140

Gly

Ile

Trp

110

Phe

Ile

Ala

Phe

95

Leu

Glu

Pro

lipocalin with binding affinity

Asp

Asp

Leu

Arg

Lys

His

Gly

Leu

120

Ser

val

Pro

25

Glu

Ser

TYr

val

Pro

105

Glu

Thr

Ser
Leu
Gly
Gln
Thr
Lys
90

val
Ala

Glu

‘Gly

Ser

Gly

Glu

Ala

75

Asp

Pro

Leu

Ser

Thr Trp

Leu Tyr

Asn Leu

vVal Leu

60

Tyr Gly

His Tyr

Gly val

Glu Asp

125

Ile Leu

Tyr

val

30

Glu

Ala

Gly

Ile

Trp

110

Phe

Ile

Leu

Ser

Ala

val

ala

Phe

95

Leu

Glu

Pro

His

80

Tyr

Val

Lys

Axrg
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Lys

val

Thr

Leu

His

80

Tyr

val

Lys

Arg

c-Met
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130 135 140

Gln Ser Glu Thr Ser Ser Pro Gly

145

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

<220>
<223>

<400>

150

a2

152

PRT
Artificial

Mutein of human tear lipocalin with binding affinity for c-Met

42

Ala Ser Asp Glu Glu Ile Gln Asp Val Ser Gly Thr Trp Tyr Leu Lys

3

5 10 15

Ala Met Thr val Asp Thr Gln Asp Pro Leu Ser Leu Tyr Val Ser Val

20 25 30

Thr Pro Ile Thr Leu Thr Thr Leu Glu Gly Gly Asn Leu Glu Ala Met

35 40 45

val Thr Leu Asn Gln Val Gly Arg Ser Gln Glu Val Leu Ala Val Leu

50

55 60

Glu Lys Thr Asp Glu Pro Gly Lys Tyr Thr Ala Tyr Gly Gly Ala His

65

70 75 80

val Ala Tyr Ile Gln Arg Ser His Val Lys Asp His Tyr Ile Phe Tyr

85 90 95

ser Glu Gly Asp Thr Trp Gly Gly Pro Val Pro Gly Val Trp Leu Val

100 105 - 110

Gly Arg Asp Pro Lys Asn Cys Leu ¢lu Ala Leu Glu Asp Phe Glu Lys

115 120 ] 125

Ala Ala Gly Ala Arg Gly Leu Ser Thr Glu Ser Ile Leu Ile Pro Arg

130

135 140

Gln Ser Glu Thr Ser Ser Pro Gly

145

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

<220>
<223>

<400>

150

43

158

PRT
Artificial

Mutein of human tear lipecalin with binding affinity for c-Met

43

His His Leu Leu Ala Ser Asp Glu Glu Ile Gln Asp val Ser Gly Thr

1

5 10 15




Trp

Leu

Leu

Lys

65

Gly

TYY

val

Asp

Leu
145

<210>

Tyr

Glu

Glu

50

Ala

Gly

Ile

Lys

Phe

130

Ile

<211>
<212>

<213>

<220>

<223>

<400>

Ala
1

Ala

Thr

val

Glu

65

Vval

Ser

Met

Pro

Thr

50

Lys

Ala

Leu

Ser

35

Ala

val

Lys

Phe

Leu

115

Glu

Pro

44

158
PRT
Artificial

44

Asp

Thrx

Ile

35

Leu

Thr

TYY

Lys

20

val

Lys

Leu

His

Tyr

100

Val

Lys

Arg

Glu

Val

20

Thr

Asn

Asp

Iie

Ala

Thr

val

Glu

val

85

Cys

Gly

Ala

Gln

Glu

Asp

Leu

Gln

Glu

Ile
85

Met

Pro

Thr

Lys

70

Ala

Glu

Arg

Ala

Ser
150

Ile

Thr

Thr

val

Pro

70

Arg

Thr

Met

Met

55

Thr

Tyr

Gly

Asp

Gly

135

Glu

Mutein of human tear

Gln

Cln

Thr

Gly

55

Gly

Ser

Val
Thr
40

Leu
Asp
Ile
Glu
Pro
120

Ala

Thr

Asp
25

Leu
Ile
Glu
Ile
Leu
105
Lys

Arg

Cys

Arg

Thxr

Ser

Pro

Arg

90
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Thr Ile
80

Gly Asn
95

Val Sexr

Glu Asp

Glu Leu

Leu Gly

160

Cys Ile
175




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

<220>
<223>

<400>

79
180
PRT

Artificial

Mutein of hNGAL with

79

Gln Asp Ser Thr

1

Pro

val

Met

Ser

65

Pro

Gly

val

Asn

Glu

145

Leu

Cys

Leu

val

Glu

50

Tyr

Ile

Asn

Ser

His

130

Leu

Gly

Ile

<210>
<211>
<212>

<213>

<220>

<223>

<400>

Gln Gln
20

Gly Leu

Asn Asp

Asn Val

Ala Thr

Ile Lys

100

Thr Asn
115

Asn Thr

Ala Ser

Leu Pro

Asp Gly

180

80
178
PRT

80

Ser

Asn

Ala

Met

Thr

Phe

85

Ser

TyY

Glu

Glu

Glu
165

Artificial

Asp

Phe

Gly

Tyr

Ser

70

Val

TYYX

Asn

His

Leu

150

Asn

Leu

Glin

Asn

Ala

55

Val

Pro

Arg

Gln

Phe

135

Lys

His

binding

Ile

Asp

Tyr

40

Thr

Ile

Gly

Met

His

120

Ala

Glu

Ile

Pro

Asn

25

Ile

Ile

Phe

Ser

Asp

105

Ala

Ile

Asn

Val

60

affinity for CTLA-4

Ala

10

Gln

Trp

TYY

Asp

Gln

90

Thr

Met

Thr

Phe

Phe
170

Pro

Phe

Arg

Glu

Thr

75

Pro

Ser

Val

Ile

Ile

155

Pro

Pro

His

Asn

Leu

60

Lys

Gly

Tyx

Phe

Tyr
140

Arg

val

Leu

Gly

Asp

45

Lys

Lys

Glu

Leu

Phe

125

Gly

Phe

Pro

Ser

Lys

30

Arg

Glu

Cys

Phe

val

110

Lys

Arg

Ser

Ile

Mutein of hNGAL with binding affinity for CTLA-4

Lys

Tro

TYr

Asp

Glu

Thr

95

Arg

Gln

Thr

Lys

Asp
175

val

Tyr

Pro

Lys

Tyr

80

Leu

val

val

Lys

Ser

160

Gln




61

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

Pro Leu Gin Gln Asn Phe Gln Asp Asn Gln Phe His Gly Lys Trp Tyr
20 25 : 30

val Val Gly Leu Ala Gly Asn Arg Ile Leu Arg Asp Asp Gln His Pro
35 49 45

Met Asn Met Tyr Ala Thr Ile Tyr Glu Leu Lys Glu Asp Lys Ser Tyrxr
50 55 60

Asn Val Thr Ser vVal Ile Phe Pro His Lys Lys Cys Glu Tyr Thr Ile
65 70 75 80

Ala Thr Phe Val Pro Gly Ser Gln Pro Gly Glu Phe Thr Leu Gly Asn
85 90 95

Ile Lys Ser Tyr Gly Asp Lys Thr Ser Tyr Leu Val Arg Val Val Ser
100 105 110

Thr Asn Tyr Asn Gln Tyr Ala Met Val Phe Phe Lys Leu Ala Glu Asp
115 120 125

Asn Ala Glu Phe Phe Ala val Thr Ile Tyr Gly Arg Thr Lys Glu Leu
130 135 14¢

Ala Ser Glu Leu Lys Glu Asn Phe Ile Arg Phe Ser Lys Ser Leu Gly
145 150 155 160

Leu Pro Glu Asn His Ile Val Phe Pro Val Pro Ile Asp Gln Cys Ile
165 170 175

Asp Gly
<210> 81
<211> 178
<212> PRT

<213> Artificial

<220>
<223> Mutein of hNGAL with binding affinity for CTLA-4

<400> 81
Gln Asp Ser Thr Ser Asp Leu Ile Pro Ala Pro Pro Leu Ser Lys Val

1 5 10 15

Pro Leu Gln Gln Asn Phe Gln Asp Asn Gln Phe His Gly Lys Trp Tyr
20 25 30

val Val Gily Leu Ala Gly Asn Arg Ile Leu Arg Asp Asp Gln His Pro
35 40 . 45




Met

Asn

65

Ala

Ile

Thr

Asn

Ala

145

Leu

Asp

Asn

50

vVal

Thr

Lys

Asn

Ala

130

Ser

Pro

Gly

<210>
<211>
<212>

<213>

<220>

<223>

<400>

Met

Thr

Phe

Ser

Tvr

115

Glu

Glu

Glu

82

178
PRT
Artificial

82

Gln Asp Ser

1

Pro

val

Met

Asn

65

Ala

Leu

val

Asn

50

vVal

Thr

Gln

Gly

35

Met

Thr

Phe

Tyr

Ser

Val

Tvyr

100

Asn

Phe

Leu

Asn

Thr

Gln

20

Leu

Tyr

Ser

val

Ala

Val

Pro

85

Gly

Gln

Phe

Lys

His
165

Ser

Asn

Ala

Ala

val

Pro
85

Thr

Ile

70

Gly

Asp

Tyr

Ala

Glu

150

Ile

Asp

Phe

Gly

Thr

Ile

70

Gly

Ile

55

Phe

Ser

Lys

Ala

Ile

135

Asn

val

Mutein of hNGAL with

Leu

Gln

Asn

Ile

55

Phe

Ser

Tyr

Pro

Gln

Thr

Val

120

Thr

Phe

Phe

Glu

His

Pro

Ser

Leu
Lys
Gly
90

Tyr

105

Val

Ile

Ile

Pro

binding

Ile

Asp

Arg

40

TYr

Pro

Gln

Pro
Asn
25

Ile
Glu

His

Pro

Phe

Tyr

Arg

val
170

62

Lys

Lys

75

Glu

Leu

Phe

Gly

Phe

155

Pro

Glu

60

Cys

Phe

val

Lys

Arg

140

Ser

Ile

Asp

Glu

Thr

Arg

Leu

125

Thr

Lys

Asp

Lys

Tyxr

Leu

val

110

Ala

Lys

Ser

Gln

affinity for CTLA-4

Ala

10

Gln

Leu

Leu

Lys

Gly
90

Pro

Phe

Arg

Lys

Iys

75

Giu

Pro

His

Asp

Glu

60

Cys

Phe

Leu

Gly

Asp

Asp

Glu

Thr

Ser

Lys

30

Gln

Lys

Tyr

Leu

Ser Tyr

Thr Ile
80

Gly Asn

vVal Ser

Glu Asp

Glu Leu

Leu Gly
160

Cys Ile
175

Lys Val
15

Trp Tyr

His Pro

Ser Tyr

Thr Ile

80

Gly Asn
95




Ile Lys Ser Tyr Gly Asp Lys

100

Thr Asn Tyr Asn Gln Hig Ala

115

Asn Ala Glu Phe Phe Ala Ile

130

135

Ala Ser Glu Leu Lys Glu Asn

145

Leu Pro

Asp Gly

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

<220>
<223>

<400>
Gln Asp

1

Pro Leu

val val

Met Asn

50

Asn Val

65

Ala Thr

Ile Lys

Thr Asp

Asn Ala
130

150

Glu Asn His Ile val
165

83

178

PRT

Artificial

Mutein of hNGAL with
83

Ser Thr Ser Asp Leu

Gln Gln Asn Phe Gln
20

Gly Leu Ala Gly Asn
35

Met Tyr Ala Thr Ile
55

Thr Ser Val Ile Phe
70

Phe Val Pro Gly Ser
85

Ser Tyr Gly Asp Lys
160

Tyr Asn Gln His ala
115

Gly Phe Phe Ala Ile
135

Thr

Thr

120

Thr

Phe

Phe

Ser

105

val

Ile

Ile

Pro

binding

Ile

Asp

Arg

40

Tyr

Pro

Gln

Thr

Met

120

Thr

Pro

Asn

25

Ile

Glu

His

Pro

Ser

105

val

.Ile

Tyr

Phe

Tyr

Arg

Val

63

Leu

Phe

Gly

Phe
155

Pro
170

Val

Lys

Arg

140

Ser

Ile

Arg

Leu

i25

Thr

Lys

Asp

Val

110

Ala

Lys

Ser

Gln

affinity for CTLA-4

Ala

10

Gln

Leu

Leu

Lys

Gly

90

Tyr

Phe

Ty

Pro

Phe

(Arg

Lys

Lys

75

Glu

Leu

Phe

Gly

Pro

His

Asp

Glu

60

Cys

Phe

Val

Glu

Arg
140

Leu

Gly

Asp

Asp

Glu

Thr

Arg

Leu

125

Thr

Ser

Lys

30

Gln

Lys

His

Leu

val

110

val

Lys

vVal

Glu

Glu

Leu

Cys
175

Lys

15

Trp

His

Ser

Thr

Gly

95

val

Glu

Glu

Ser

Asp

Leu

Gly

160

Ile

val

Tyr

Pro

Tyr

Ile

80

Asn

Ser

Asp

Leu




64

Ala Ser Glu Leu Lys Glu Asn Phe Ile Arg-Phe Ser Lys Ser Leu Gly

145

150

155

160

Leu Pro Glu Asn His Ile Val Phe Pro Val Pro Ile Asp Gln Cys Ile

165

Asp Gly

<210>
<211>
<212>

84
177
ERT

<213>

<220>
<223>

<400>

Gln

1

Pro

val

Met

Asn

65

Ala

Ile

Thr

Asn

Ala

145

Leu

Asp

Asp

Leu

Val

Asn

50

val

Thr

Lys

Asn

Ala

130

Ser

Pro

84

Ser

Gln

Gly

Met

Thr

Phe

Ser

Tyr

115

Gly

Glu

Glu

Thr

Gln

20

Leu

Tyr

Ser

val

Tyr

100

Asn

Phe

Leu

Asn

Artificial

Ser

Asn

Ala

Ala

Val

Pro

85

Gly

Gln

Phe

Lys

His
165

Asp

Phe

Gly

Thr

Ile

70

Gly

Asp

His

Ala

Glu

150

Ile

Mutein of hNGAL with

Leu

Gln

Asn

Ile

55

Phe

Ser

Lys

Ala

Ile

135

Asn

val

binding

Ile

Asp

Arg

40

TyYr

Pro

Gln

Thr

Met

120

Thr

Phe

Phe

Pro
Asn
25

Ile
Gilu
His
Pro
Ser
105
val
Ile
Ile

Pro

170

affinity for CTLA-4

Ala

10

Gln

Leu

Leu

Lys

Gly

90

Tyr

Phe

Tyr

Arg

vVal
170

Pro

Phe

Arg

Lys

Lys

75

Glu

Leu

Phe

Gly

Phe

1556

Pro

Pro

His

Asp

Glu

60

Cys

Phe

val

Glu

Arg

140

Ser

Ile

Leu

Gly

Asp

Asp

Glu

Thr

Arg

Leu

i25

Thr

Lys

Asp

Ser

Lys

30

Gln

Lys

Tyr

Leu

val

110

Val

Lys

Ser

Gln

175

Lys

15

Trp

His

Ser

Thr

Gly

95

val

Glu

Glu

Leu

Cys
175

vVal

Tyr

Pro

Tyr

Ile

80

Asn

Ser

Asp

Leu

Gly

160

Ile




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

<220>
<223>

<400>

Gln

Pro

val

Met

Asn

65

Ala

Ile

Thr

Asn

Ala

145

Leu

Asp

Asp

Leu

val

Asn

50

val

Thr

Lys

Asn

Ala

130

Ser

Pro

Gly

<210>
<211>
<212>

<213>

<220>

<223>

<400>

85
178
PRT

Artificial

Mutein of hNGAL with

85

Ser

Gln

Gly

35

Met

Thr

Phe

Ser

Tyxy

115

Gly

Glu

Glu

86
178

PRT
Artificial

86

Thyr

Gln

20

Leu

Ser

val

Tyr

100

Asn

Phe

Leu

Asn

Ser

Asn

Ala

ala

val

Pro

85

Gly

Gln

Phe

Lys

His
165

Asp

Phe

Gly

Thx

Ile

70

Gly

Asp

His

Ala

Glu

150

Ile

Leu

Gln

Asn

Ile

55

Phe

Ser

Lys

Ala

Ile

135

Asn

val

binding

Ile

Bsp

Arg

40

Tyr

Pro

Gln

Thr

val

120

Thr

Phe

Phe

Pro

Asn

25

Ile

Glu

His

Pro

Sexr

105

val

Ile

Ile

Pro

65

affinity for CTLA-4

Ala

10

Gln

Leu

Leu

Lys

Gly

90

TYVY

Phe

Tyx

Arg

Val
170

Pro

Phe

Arg

Lys

Lys

15

Gliu

Leu

Phe

Gly

Phe

155

Pro

Pro

His

Asp

Glu

60

Cys

Phe

Val

Gln

Arg

140

Ser

Ile

Leu

Gly

Asp

45

Asp

Glu

Thr

Arg

Leu

125

Thr

Lys

ASp

Ser

Lys

30

Gln

Lys

Tyxr

Leu

val

110

val

Lys

Ser

Gln

Mutein of hNGAL with binding affinity for CTLA-4

Lys

15

Trp

His

Ser

Thr

Gly

95

val

Glu

Glu

Leu

Cys
175

Vai

Tyx

Pro

TYTr

Ile

80

Agn

Ser

Asp

Leu

Gly

160

Ile

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




Pro Leu Gln

Val

Met

Asn

65

Ala

Ile

Thr

Asn

Ala

145

Leu

Asp

Leu

Asn

50

val

Thr

Lys

Asn

Ala

130

Ser

Pro

Gly

<210>
<211>

<212>
<213>

<220>

<223>

<400>

Gly

35

Met

Thr

Phe

Ser

Tyr

115

Glu

Glu

Glu

87

178
PRT
Artificial

87

Gln Asn Phe

Leu

Ala

Gly

Tyr Ala Thr

Ser

val

Tyr

100

Asn

Phe

Leu

Asn

val

Pro

85

Gly

Gln

Phe

Lys

His
165

Ile

70

Gly

Asp

His

Ala

Glu

150

Ile

Gln

Asn

Ile

55

Phe

Ser

Lys

Ala

Ile

135

Asn

Val

Mutein of hNGAL with

Gln Asp Ser Thr Ser Asp Leu

1

5

Pro Leu Gln Gln Asn Phe Gln

20

Val Val Gly Leu Ala Gly Asn

35

Met Asn Met Tyr Ala Thr Ile

Asp

Arg

40

Tyr

Pro

Gln

Thr

Met

120

Thr

Phe

Phe

Asn

25

Ile

Glu

His

Pro

Ser

105

val

Ile

Ile

Pro

binding

Ile

Asp

Arg

40

Tyr

Pro

Asn

25

Ile

Glu

10

Gln

Leu

Leu

Lys

Gly

90

Tyxr

Phe

Tvr

Arg

Val
170

66

Phe

Arg

Lys

Lys

75

Glu

Leu

Phe

Gly

Phe

155

PI‘O

His

Asp

Glu

60

Cys

Phe

Val

Lys

Arg

140

Ser

Ile

Gly

Asp

45

Asp

Glu

Thr

Arg

Leu

125

Thr

Lys

Asp

Lys

30

Gln

Lys

Tyr

Leu

Val

110

Ala

Lys

Ser

Gln

affinity for CTLA-4

Ala
10

Prc Pro Leu Ser

Gln Phe His Gly Lys

Leu

Leu

30

Arg Asp Asp Gln

45

Lys Glu Asp Lys

15

Trp

His

Ser

Thr

Gly

95

Val

Glu

Glu

Leu

Cys
175

Lys

15

Trp

His

Ser

Tyr

Pro

Tyr

Ile

80

Asn

Ser

Asp

Leu

Gly

160

Ile

val

Tyr

Pro

Tyr




67

50 55 60

Asn Val Thr Ser Val Ile Phe Pro His Lys Lys Cys Glu Tyr Thr Phe
65 70 75 80

Ala Thr Phe Val Pro Gly Ser Gln Pro Gly Glu Phe Thr Leu Gly Asn
85 90 95

Ile Lys Ser Tyr Gly Asp Lys Thr Ser Tyr Leu Val Arg Val val Ser
100 105 110

Thr Asn Tyr Asn Gln His Ala Thr Val Phe Phe Lys Leu Ala Glu Asp
115 120 125

Asn Ala Glu Phe Phe Ala Val Thr Ile Tyr Gly Arg Thr Lys Glu Leu
130 135 140

Ala Ser Glu Leu Lys Giu Asn Phe Ile Arg Phe Ser Lys Ser Leu Gly
145 150 155 160

Leu Pro Glu Asn His Ile Val Phe Pro Val Pro Ile Asp Gln Cys Ile
165 170 175

Asp Gly
|
1
<210> 88
<211> 178
<212> PRT

<213> Artificial

<220>
<223> Mutein of hNGAL with binding affinity for CTLA-4

<400> 88

Gln Asp Ser Thr Ser Asp Leu Ile Pro Ala Pro Pro Leu Ser Lys Val
1 5 10 15

Pro Leu Gln Gln Asn Phe Gln Asp Asn Gln Phe His Gly Lys Trp Tyr
20 25 30

vVal val Gly Leu Ala Gly Asn Arg Ile Leu Arg Asp Asp Gln His Pro
35 40 45

Met Asp Met Tyr Ala Thr Ile Tyr Glu Leu Lys Glu Asp Lys Ser Tyr
50 55 60

Asn Val Thr Ser Val Ile Phe Pro His Lys Lys Cys Glu Tyr Thr Ile
65 70 o 75 80

Ala Thr Phe Val Pro Gly Ser Gln Pro Gly Glu Phe Thr Leu Gly Asn
85 90 95

Ile Lys Ser Tyr Gly Asp Lys Thr Ser Tyr Leu Val Arg Val Val Ser




Thx

Asn

Ala

145

Lieu

Asp

Asn

115

Ala Glu

130

Ser Glu

Pro Glu

Gly

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

<220>
<223>

<400>

Gln

Pro

Val

Met

Asn

65

Ala

Ile

Thr

Asn

Ala

89
178
PRT

Tyr

100

Asn

Phe

Leu

Asn

Gln

Phe

Lys

His
165

Artificial

His

Ala

Glu

150

Ile

Ala

Ile

135

Asn

Val

Mutein of hNGAL with

89

Asp Ser

Leu

val

Asn

50

val

Thr

Lys

Asn

Ala

130

Ser

Gln

Gly

35

Met

Thr

Phe

Ser

Tyr
115

Glu

Glu

Thr

Gln

20

Leu

Tvr

Ser

val

Tyr

100

Asn

Phe

Leu

Ser

Asn

Ala

Ala

val

Pro

85

Gly

Gln

Phe

Lys

Asp

Phe

Gly

Thr

Ile

70

Gly

Asp

His

Ala

Glu

Leu

Gln

Asn

Ile

55

Phe

Ser

Lys

Ala

Ile

135

Asn

185

Thr val
120

Thr Ile

Phe Ile

Phe Pro

binding
Ile Pro

Asp Asn
25

Arg Ile
40

Tyr Glu
Pro His
Gln Pro
Thr Ser

105

Thr Val
120

Thr Ile

Phe Ile

Phe

Tyr

Arg

val
170

68

Phe Lys

Gly Arg
140

Phe Ser
155

Pro Ile

110

Leu Ala

125

Thr Lys

Lys Ser

Asp Gln

affinity for CTLA-4

Ala

10

Gln

Leu

Leu

Lys

Gly

Tvr

Phe

Tyr

Arg

Pro. Pro

Phe His

Arg Asp

Lys Glu

60

Lys Cys
75

Glu Phe

Leu Val

Phe Lys

Gly Arg

140

Phe Ser

Leu Ser

Gly Lys

30

Asp Arg

Asp Lys

Glu Tyr

Thr Leu

Arg Val

110

Leu Ala
125

Thr Lys

Lys Ser

Glu

Glu

Leu

Cys
175%

Lys

15

Trp

His

Ser

Thr

Gly

95

val

Glu

Glu

Leu

Asp

Leu

Gly

160

Iie

val

Tyr

Pro

Tyr

Ile

Asn

Ser

Asp

Leu

Gly




69

145 150 155 160

Leu Pro Glu Asn His Ile Val Phe Pro Val Pro Ile Asp Gln Cys Ile

165 170 175
Asp Gly
<210> 90
<211> 178
<212> PRT

<213> Artificial

<220>
<223> Mutein of hNGAL with binding affinity for CTLA-4

<400> 90

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

: Pro Leu Gln Gln Asn Phe Gln Asp Asn Gln Phe His Gly Lys Trp Tyr
20 25 30

val val Gly Leu Ala Gly Asn Arg Ile Leu Arg Asp Asp Gln His Pro

Met Asn Met Tyr Ala Thr Ile Tyr Glu Leu Lys Glu Asp Lys Sexr Tyr
50 55 60

Asp Val Thr Ser Val Ile Phe Pro His Lys Lys Cys Glu Tyr Thr Thr
65 70 75 80

Ala Thr Phe Val Pro Gly Ser Gln Pro Gly Glu Phe Thr Leu Gly Asn
85 90 95

Tle Lys Ser Tyr Gly Gly Lys Thr Ser Tyr Leu Val Arg Val Val Ser
100 105 110

Thr Asn Tyr Asn Gln His Ala Thr Val Phe Phe Lys Leu Ala Gly Asp
115 120 125

Asn Ala Glu Phe Phe Ala Ile Thr Ile Tyr Gly Arg Thr Lys Glu Leu
130 135 140

Ala Ser Glu Leu Lys Glu Asn Phe Ile Arg Phe Ser Lys Ser Leu Gly
145 150 155 160

Leu Pro Glu Asn His Ile vVal Phe Pro Val Pro Ile Asp Gln Cys Ile
165 170 175

Asp Gly

<210> 91




70

<211> 178
<212> PRT
<213> Artificial

<220>
<223> Mutein of hNGAL with binding affinity for CTLA-4

<400> 91

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

Pro Leu Gln Gln Asn Phe Gln Asp Asn Gln Phe His Gly Lys Trp Tyx
20 25 30

vVal val Gly Leu Ala Gly Asn Arg Ile LeujArg Asp Asp Gln His Pro
35 40 45

Met Asn Met Tyr Ala Thr Ile Tyr Glu Leu ILys Glu Asp Lys Ser Tyx
50 55 60

Asn Val Thr Ser Val Ile Leu Ser Hisg Lys Lys Cys Glu Tyr Thr val
65 70 75 80

Ala Thr Phe Val Pro Gly Ser Gln Pro Gly Glu Phe Thr Leu Gly Asn
85 90 95

Ile Lys Ser Tyr Gly Asp Lys Thr Ser Tyr Leu Val Arg Val Val Ser
100 105 110

Thr Asn Tyr Asn Gln Tyr Ala Val Val Phe Phe Lys Leu Ala Glu Asp
115 120 125

Asn Ala Glu Phe Phe Ala Ile Thr Ile Tyr Gly Arg Thr Lys Giu Leu
130 135 140

Ala Ser Glu Leu Lys Glu Asn Phe Ile Arg Phe Ser Lys Ser Leu Gly
145 150 155 160

Leu Pro Glu Asn His Ile val Phe Pro val Pro Ile Asp Gln Cys Ile
165 170 175

Asp Gly
<210> 92
<211> 178
<212> PRT

<213> Artificial

<220>
<223> Mutein of hNGAL with binding affinity for CTLA-4

<400> 92

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