SEQUENCE LISTING
<110> Pieris AG

<120> Muteins of hNGAL and related proteins with binding affinity for a
given target

<130> P41608
<160> 34

<170> PatentIn version 3.3

<210> 1
<211> 178
<212> PRT

<213> Homo sapiens
<400> 1
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 GIn Phe Gln Gly Lys Trp Tyr
20 25 30

val Val Gly Leu Ala Gly Asn Ala Ile Leu Arg Glu Asp Lys Asp Pro
35 40 45

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

Agn Val Thr Ser Val Leu Phe Arg Lys Lys Lys Cys Asp Tyr Trp Ile
65 70 75 80

Arg Thr Phe Val Pro Gly Cys Gln Pro Gly Glu Phe Thr Leu Gly Asn
85 - 90 95

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

Thr Asn Tyr Asn Gln His Ala Met Val Phe Phe Lys Lys Val Ser Gln
115 120 125

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

Thr 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 Tle Asp Gln Cys Ile

165
Asp Gly
<210> 2
<211> 178
<212> PRT
<213> Artificial
<220>
<223> Mutein of hNGAL

<400>

2

Gln Asp Ser

1

Pro

Gln

Gln

Asn

65

Met

Ile

Thr

Asn

Ala
145

Leu

Val

Lys

50

val

Thr

Lys

Asn

Arg

130

Ser

Gln

Gly

35

Met

Thr

Phe

Ser

Tyr

115

Glu

Glu

Thr

Gln

20

Arg

Thr

Ala

val

Tvr

100

Asn

Tyr

Leu

Ser

Asn

Ala

Ala

val

Pro

85

Pro

Gln

Phe

Lys

Asp

Phe

Gly

Gln

Arg

Gly

Gly

His

Ser

Glu
150

Leu

Gln

Asn

Ile

55

Phe

Ser

Leu

Ala

Ile

135

Asn

Ile

Asp

Ala

40

Tyr

Arg

Gln

Thr

Met

120

Thr

Phe

Pro

Asn

25

Ala

Glu

Lys

Pro

Ser

105

val

Leu

Ile

170

Ala

10

Gln

Leu

Leu

Lys

Gly

90

Tyr

Phe

Leu

Arg

Pro

Phe

Arg

Lys

Lys

75

Glu

Leu

Phe

Gly

Phe
155

Pro

His

Glu

Glu

60

Cys

Phe

Val

Lys

Arg

140

Ser

Leu

Gly

Asp

45

Asp

Asp

Thr

Arg

Lys

125

Thr

Lys

175

Ser Lys Val

Lys

Lys

Lys

Tyr

Leu

Val

110

Val

Lys

Ser

15

Trp

Asp

Ser

Ala

Gly

95

Val

Ser

Glu

Leu

Tyxr

Pro

Tyr

Ile

80

Asn

Ser

Gln

Leu

Gly
160




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

165
Asp Gly
<210> 3
<211> 178
<212> PRT
<213> Artificial
<220>
<223> Mutein of hNGAL
<400> 3

Gln Asp Ser

1

Pro
Gln
Gln
Asn
65

Met
Ile
Thr
Asn
Ala

145

Leu

Leu

vVal

Lys

vVal

Thr

Lys

Asn

Arg

130

Ser

Pro

Gln

Gly

35

Met

Thr

Phe

Ser

Tyr

115

Glu

Glu

Glu

Thr

Gln

20

Arg

Thr

Ala

val

Tyr

100

Asn

Tyr

Leu

Asn

Ser

Asn

Ala

Ala

Val

Pro

85

Pro

Gln

Phe

Lys

His

Asp

Phe

Gly

Gln

Arg

70

Gly

Gly

His

Ser

Glu

150

Ile

Leu

Gln

Asn

Ile

55

Phe

Ser

Leu

Ala

Ile

135

Asn

Val

Ile

Asp

Ala

40

Tyr

Arg

Gln

Thr

Met

120

Thr

Phe

Phe

Pro

Asn

25

Ala

Glu

Lys

Pro

Ser

105

vVal

Leu

Tle

Pro

170

Ala

10

Gln

Leu

Leu

Lys

Gly

90

Tyr

Phe

Leu

Arg

val

Pro

Phe

Arg

Lys

Asp

75

Glu

Leu

Phe

Gly

Phe

155

Pro

Pro

His

Giu

Glu

60

Cys

Phe

val

Lys

Arg

140

Ser

Ile

Leu

Gly

Asp

45

AsSD

Asp

Thr

Arg

Lys

125

Thr

Lys

Asp

Ser

Lys

30

Lys

Lys

YT

Leu

vVal

110

Val

Lys

Ser

Gln

175

Lys

15

Trp

Asp

Ser

Ala

Gly

Val

Ser

Glu

Leu

Cys

Val

Tvr

Pro

VY

Thr

80

Asn

Ser

Gln

Leu

Gly

i60

Ile




Asp

Gly

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

<220>
<223>

<400>

165
4
178
PRT
Artificial

Mutein of hNGAL

4

Gln Asp Ser

1

Pro

Gln

Gln

Asn

65

Met

Ile

Thr

Asn

Ala

145

Leu

Leu

val

Lys

Val

Thr

Lys

Asn

Arg

130

Ser

Pro

Gln

Gly

35

Met

Thr

Phe

Ser

Tvr

115

Glu

Glu

Glu

Thr

Gln

20

Arg

Thr

Ala

val

Tyr

100

Asn

Tyr

Leu

Asn

Ser

Asn

Ala

Ala

Val

Pro

85

Pro

Gln

Phe

Lys

His
165

Asp

Phe

Gly

Gln

Arg

70

Gly

Gly

His

Ser

Glu

150

Ile

Leu

Gln

Asn

Ile

55

Phe

Ser

Leu

Ala

Ile

135

Asn

val

Ile

Asp

Ala

40

Tyr

Arg

Gln

Thr

Met

120

Thr

Phe

Phe

Pro

Asn

25

Ala

Glu

Lys

Pro

Ser

105

Val

Leu

Ile

Pro

170

Ala

10

Gln

Leu

Leu

Lys

Gly

90

Tvr

Phe

Leu

Arg

Val
170

Pro

Phe

Arg

Lys

Lys

75

Glu

Leu

Phe

Gly

Phe

155

Pro

Pro

His

Glu

Glu

60

Cys

Phe

Val

Lys

Arg

140

Ser

Ile

Leu

Gly

Asp

45

Asp

AsSp

Thr

Arg

Lys

125

Thr

Lys

AsSp

Ser

Lys

30

Lys

Lys

Ty

Leu

vVal

110

Val

Lys

Ser

Gln

175

Lys

15

Trp

Asp

Ser

Ala

Gly

95

val

Ser

Glu

Leu

Cys
175

Val

Tyr

Pro

Tyr

Thr

80

Asn

Ser

Gln

Leu

Gly

160

Ile




Asp Gly

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

<220>
<223>

<400>

5
1

78

PRT
Artificial

Mutein of hNGAL

5

Gln Asp Ser

1

Pro

Gln

Gln

Asn

65

Met

Ile

Thr

Asn

Ala

145

Leu

Leu

val

Lys

50

Val

Thr

Lys

Asn

Arg

130

Ser

Pro

Gln

Gly

35

Met

Thr

FPhe

Ser

Tyr

115

Glu

Glu

Glu

Thr

Gln

20

Arg

Thr

Ala

Val

Tyr

160

Asn

Tyr

Leu

Asn

Ser

Asn

Ala

Ala

val

Pro

85

Pro

Gln

Phe

Lys

His
165

Asp

Phe

Gly

Gln

Arg

70

Gly

Gly

His

Ser

Glu

150

Ile

Leu

Gln

Asn

Ile

55

Ser

Ser

Leu

Ala

Ile

135

Asn

Val

Ile

Asp

Ala

40

TvY

Arg

Gln

Thr

Met

120

Thr

Phe

Phe

Pro

Agn

25

Ala

Glu

Glu

Pro

Ser

105

Val

Leu

Ile

Pro

Ala

10

Gln

Leu

Leu

Lys

Gly

90

Tyr

Phe

Leu

Arg

Val
170

Pro

Phe

Arg

Lys

Lys

75

Glu

Leu

Phe

Gly

Phe

155

Pro

Pro

His

Glu

Glu

60

Cys

Phe

val

Lys

Axrg

140

Ser

Ile

Leu

Gly

AsD

45

Asp

Asp

Thr

Arg

Lys

125

Thr

Lys

Asp

Ser

Lys

30

Lys

Lys

VT

Leu

Val

110

vVal

Lys

Ser

Gln

Lys

15

Trp

Asp

Ser

Ala

Gly

95

Val

Ser

Glu

Leu

Cys
175

val

Tvyr

Pro

Tyxr

Thr

80

Asn

Ser

Gln

Leu

Gly

160

Ile




Asp

Gly

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

<220>
<223>

<400>

6
178
PRT

Artificial

Mutein of hNGAL

6

Gln Asp Ser

1

Pro

Gln

Gln

Asn

65

Met

Ile

Thr

Asn

Ala

145

Leu

Leu

Val

Lys

50

val

Thr

Lys

Asn

Arg

130

Ser

Pro

Gln

Gly

35

Met

Thr

Phe

Ser

TyYr

115

Glu

Glu

Glu

Thr

Gln

20

Arg

Thr

Ala

Val

Tyr

100

Asn

Tvr

Leu

Asn

Ser

Asn

Ala

Ala

Val

Pro

85

Pro

Gln

Phe

Lys

His
165

Asp

Phe

Gly

Glin

Arg

70

Gly

Gly

His

Ser

Glu

150

Tle

Leu

Gln

Asn

Ile

55

Phe

Ser

Leu

Ala

Ile

135

Asn

Val

Ile

Asp

Ala

40

Tyr

Arg

Gln

Thr

Met

120

Thr

Phe

Phe

Pro

Asn

25

Ala

Glu

Lys

Pro

Ser

105

vVal

Leu

Ile

Pro

Ala

10

Gln

Leu

Leu

Lys

Gly

Tyr

Phe

Leu

Arg

val
170

Pro

Phe

Arg

Lys

Lys

75

Glu

Leu

Phe

Gly

Phe

155

Pro

Pro

His

Glu

Glu

60

Cys

Phe

Val

Lys

Arg

140

Ser

Ile

Leu

Gly

ASD

45

Asp

Asp

Thr

Arg

Lys

125

Thr

Lys

Asp

Ser

Lys

30

Lys

Lys

Tvr

Leu

Val

110

Val

Lys

Ser

Gln

Lys

15

Trp

Asp

Ser

Leu

Gly

95

Val

Ser

Glu

Leu

Cys
175

val

Tyr

Pro

Tvr

Thr

80

Asn

Ser

Gln

Leu

Gly

160

Ile




Asp

Gly

<210>
<21il>
<212>
<213>

<220>
<223>

<400>

7
1

78

PRT
Artificial

Mutein of hNGAL

7

Gln Asp Ser

1

Pro

Gln

Gln

Asn

65

Met

Ile

Thr

Asn

Ala

145

Leu

Asp

Leu

Val

Lvs

50

Val

Thr

Lys

Asn

Arg

130

Ser

Pro

Gly

Gln

Gly

35

Met

Thr

Phe

Ser

Tyr

115

Glu

Glu

Glu

Thr

Gln

20

Arg

Thr

Ala

Val

Tyr

100

Asn

Tyr

Leu

Asn

Ser

Asn

Ala

Ala

Val

Pro

85

Pro

Gln

Phe

Lvys

His
165

Asp

Phe

Gly

Gln

Arg

70

Gly

Gly

His

Ser

Glu

150

Ile

Leu

Gln

Asn

Ile

55

Phe

Ser

Leu

Ala

Ile

135

Asn

val

Tle

Asp

Ala

40

Tyr

Arg

Gln

Thr

Met

120

Thr

Phe

Phe

Pro

Asn

25

Ala

Glu

Lys

Pro

Ser

105

Val

Leu

Ile

Pro

Ala

16

Gln

Leu

Leu

Lys

Gly

Tyr

Phe

Leu

Arg

Val
170

Pro

Phe

Arg

Lys

Lys

75

Glu

Leu

Phe

Gly

Phe

155

Pro

Pro

His

Giu

Glu

60

Cys

Phe

Val

Liys

Arg

140

Ser

Ile

Leu

Gly

Asp

45

Asp

Asp

Thr

Arg

Lys

125

Thr

Lys

Asp

Ser

Lys

30

Lys

Lys

Tyr

Leu

Val

110

val

Lys

Ser

Gln

Lys

15

Trp

Asp

Ser

Leu

Gly

95

val

Gin

Glu

Leu

Cys
175

Val

Tyr

Pro

Tyr

Thr

80

Asn

Ser

Gln

Leu

Gly

160

Ile




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

<220>
<223>

<400>

8
1

78

PRT
Artificial

Mutein of hNGAL

8

Gln Asp Ser

1

Pro

Gln

Gln

Asn

65

Met

Ile

Thr

Asn

Ala

145

Leu

Asp

Leu

Val

Lys

50

val

Thr

Lys

Asn

Arg

130

Ser

Pro

Gly

Gln

Gly

35

Met

Thr

Phe

Ser

Tyr

115

Glu

Glu

Glu

Thr

Gln

20

Arg

Thr

Ala

val

Tyr

100

Asn

Tvr

Leu

Asn

Ser

Asn

Ala

Ala

Val

Pro

85

Pro

Gln

Phe

Lys

His
165

Asp

Phe

Gly

Glin

Arg

Gly

Gly

His

Ser

Glu

150

Ile

Leu

Gln

Asn

Ile

55

Phe

Ser

Leu

Ala

Ile

135

Asn

val

Ile

AsSDp

Ala

40

Tyr

Arg

Gln

Thr

Met

120

Ser

Phe

Phe

Pro

Asn

25

Ala

Glu

Lys

Pro

Ser

105

Val

Leu

Ile

Pro

Ala

10

Gln

Leu

Leu

Lys

Gly

80

Tyr

Phe

Leu

Arg

Val
170

Pro

Phe

Arg

Lys

Lys

75

Glu

Leu

Phe

Gly

Phe

155

Pro

Pro

Hig

Glu

Glu

60

Cys

Phe

Val

Lys

Arg

140

Ser

Ile

Leu

Gly

Asp

45

Asp

Asp

Thr

Arg

Lys

125

Thr

1Ivs

Asp

Ser

Lys

30

Lys

Lys

Tyr

Leu

val

110

vVal

Liys

Ser

Gln

Lys

15

Trp

Asp

Ser

Leu

Gly

95

Val

Gln

Glu

Leu

Cys
175

Val

Tyr

Pro

Tyr

Thr

80

Asn

Ser

Gln

Leu

Gly

160

Ile




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

<220>
<223>

<400>

9
1

78

PRT
Artificial

Mutein of hNGAL

9

Gln Asp Ser Thr Ser Asp

1

Pro

Gln

Gln

Asn

65

Met

Ile

Thr

Asn

Ala

145

Leu

Asp

Leu

val

Lys

50

val

Thr

Lys

Asn

Arg

130

Ser

Pro

Gly

Gin

Gly

Met

Thr

Phe

Ser

Tyxr

115

Glu

Glu

Glu

Gln

20

Arg

Thr

Ala

Val

Tyr

1060

Asn

TYyY

Leu

Asn

5

Asn

Ala

Ala

vVal

Pro

85

Pro

Gln

Phe

Lys

His
165

Phe

Gly

Gln

Arg

70

Gly

Gly

His

Ser

Glu

150

Ile

Leu

Gln

Asn

Ile

55

FPhe

Ser

Leu

Ala

Tle

135

Asn

val

Ile

Asp

Ala

40

TvyY

Arg

Gln

Thr

Met

120

Ser

Phe

Phe

Pro

Asn

25

Ala

Glu

Lys

Pro

Ser

105

Val

Leu

Ile

Pro

Ala

10

Gln

Leu

Leu

Lys

Gly

90

Tyr

Phe

Leu

Arg

Val
170

Pro

Phe

Arg

Lys

LysS

75

Glu

Leu

Phe

Gly

Phe

155

Pro

Pro

His

Glu

Glu

60

Cys

Phe

val

Lys

Arg

140

Ser

Ile

Leu

Gly

Asp

45

Asp

Glu

Thr

Arg

Lys

125

Thr

Lys

Asp

Ser

Lys

30

Lys

Lys

Tyr

Leu

val

110

Val

Lys

Ser

Gln

Lys

15

Trp

Asp

Ser

Leu

Gly

95

vVal

Gln

Glu

Leu

Cys
175

Val

Tyr

Pro

Tvr

Thr

80

Asn

Ser

Gln

Leu

Gly

160

Tie




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

<220>
<223>

<400>

10
178
PRT

Artificial

Mutein of hNGAL

10

Gln Asp Ser

1

Pro

Gln

Leu

Asn

65

Met

Ile

Thr

Asn

Ala

145

Leu

Asp

Leu

Val

Lys

50

Val

Thr

Lys

Asn

Arg

130

Ser

Pro

Gly

Gln

Gly

35

Met

Thr

Phe

Ser

Tyr

115

Glu

Glu

Glu

Thr

Gln

20

Arg

Thr

Ala

val

Tyr

100

Asn

TyY

Leu

Asn

Ser

Asn

Ala

Ala

Val

Pro

85

Pro

Gln

Phe

Lys

His
165

Asp

Phe

Gly

Gln

Arg

70

Gly

Gly

His

Ser

Glu

150

Ile

Leu

Gln

Asn

Thr

55

Phe

Ser

Leu

Ala

Ile

135

Asn

val

Ile

Asp

Ala

40

TVr

Arg

Gln

Thr

Met

120

Ser

Phe

Phe

Pro

Asn

25

Ala

Glu

Lys

Pro

Ser

105

Val

Leu

Ile

Pro

Ala

10

Gln

Pro

Leu

Lys

Gly

90

Tyr

Phe

Leu

Arg

Val
170

10

Pro

Phe

Arg

Lys

Met

75

Glu

Leu

Phe

Gly

Phe

155

Pro

Pro

His

Glu

Glu

60

Cys

Phe

Val

Lys

Arg

140

Ser

Ile

Leu

Gly

Asp

45

Asp

Glu

Thr

Arg

Lys

125

Thxr

Lys

Asp

Ser

Lys

30

Lys

Lys

TyY

Leu

vVal

110

Vval

Lys

Ser

Gln

Lys

15

Trp

Asp

Ser

Leu

Gly

95

Val

Gln

Glu

Leu

Cys
175

val

Tyr

Leu

Tyr

Thr

80

Asn

Ser

Gln

Leu

Gly

160

Ile




<210> 11

<211> 71

<212> DNA

<213> artificial

<220>
<223> Degerate oligodeoxynucleotide P1

<220>

<221> misc_feature

<222>  (23)..(23)

<223> n is a, ¢, g, or t

<220>

<221> misc_feature

<222> (32)..(32)

<223> n is a, ¢, g, or t

<220>

<221> misc_feature

<222> (46)..(47)

<223> n is a, ¢, g, or t

<400> 11

caattccatg ggaagtggta tynsgtaggt ynsgcaggga atgecannsct cagagaagac 60
aaagacccgce a 71
<210> 12

<211> 71

<212> DNA

<213> artificial

<220>
<223> Degenerate oligodeoxynucleotide P2

<220>

<221> misc_feature

<222>  (40)..{4)

<223> nis a, ¢, g, or t

<220>

<221> misc_feature
<222> (46)..(47)

<223> n is a, ¢, g, or t

<400> 12

gtgacattgt agctcttatc ttctttecage tecatagatsn rggesnncat cttttgcggg 60
tctttgtett ¢ 71
<210> 13

<211> 79

<212> DNA

<213> artificial

11




<220>
<223> Degenerate oligodeoxynucleotide P3

<220>

<221> misc_feature

<222>  (19).. (20}

<223> n is a, ¢, g, or t

<220>

<221> misc_feature

<222>  (25)..(26)

<223> n is a, ¢, g, or t

<220>
<221> misc_feature
<222>  (52)..(53)

<223> n is a, ¢, g, or t

<220>

<221> misc_feature

<222> (58)..(59)

<223> n is a, ¢, g, or t

<400> 13

aagagctaca atgtcacann sgtcnnsttt aggaaaaaga agtgtgacta cnnsatcnns 60
acttttgttc caggttccc 79
<210> 14

<211> 55

<212> DNA

<213> artificial

<220>
<223> Degenerate oligodeoxynucleotide P4

<220>

<221> misc_feature

<222> (22)..(22)

<223> n is a, ¢, g, or t

<220>

<221> misc_feature
<222> (28)..(28)

<223> n is a, ¢, g, or t

<220>

<221> misc_feature
<222> (34)..(35)

<223> n is a, ¢, g, or t

<400> 14
gcecagetect tggttetece snrgagsnrg atsnngaagt actocctgtt ttgag 55

12




<210> 15

<211> 28

<212> DNA

<213> artificial

<220>
<223> PCR Primer PS5

<400> 15
ccaggacaac caattccatg ggaagtag

<210> 16
<211> 26
<212> DNA

<213> artificial

<220>
<223> PCR primer P6

<400> 16
gttecgaage cagctcettg gttete

<210> 17
<211> 42
<212> DNA

<213> artificial

<220>
<223> PCR primer mut79back

<220>

<221> misc_feature

<222> (23)..(24)

<223> n is a, ¢, g, or t

<220>

<221> misc_feature

<222> (286)..(27)

<223> n is a, ¢, g, or t

<400> 17
ggaacctgga acaaaagtca tsnnsnngta gtcacactte tt

<210> 18
<211i> 19
<212> DNA

<213> artificial

<220>
<223> PCR primer mut79for

<400> 18
gacttttgtt ccaggttcc

13

28

26

42

19




<23i0> 19

<211> 175

<212Z2> DNA

<213> artificial

<220>
<223> PCR primer mutl27back

<220>

<221> misc_feature
<222> (55}..(56)

<223> n is a, ¢, g, or t

<220>

<221> misc_feature
<222> (61)..(62)

<223> n is a, ¢, g, or t

<400> 19
gcecageteet tggttcectccee gaggagggtg atggagaagt actccctgtt ttgsnnaacs

nncttgaaga acacc

<210> 20
<211> 55
<212> DNA

<213> artificial

<220>
<223> PCR primer mut77back

<220>

<221> misc_feature
<222>  {32)..1{33)

<223> n is a, ¢, g, or t

<400> 20
ggaacctgga acaaaagtca tggtcaggta snnacactte tttttectaa acctg

<210> 21
<211> 47
<212> DNA

<213> artificial

<220>
<223> PCR primer mutl3éback

<220>

<221> misc_feature
<222> (28)..{(29)

<223> n is a, ¢, g, or t

<400> 21
gccagetect tggttctecce gaggagsnng atggagaagt actcoct

14

60

75

55

47




<230> 22

<211> 39

<212> DNA

<213> artificial

<220>
<223> PCR primer mut33for

<220>

<221> misc_feature

<222>  (22)..(23)

<223> mnis a, ¢, g, or t

<400> 22
caattccatg ggaagtggta tnnsgtaggt coaggcaggg

<210> 23
<211> 40
<212> DNA

<213> artificial

<220>
<223> PCR primer muth54back

<220>

<221> misc_feature

<222> (21)..{22)

<223> n is a, ¢, g, or t

<400> 23
cttctttcag ctecatagats nnggeggtca tcttttgcgg

<210> 24
<211> 19
<212> DNA

<213> artificial

<220>
<223> PCR primer mutl3éfor

<400> 24
atctatgage tgaaagaag

<210> 25
<211> 21
<212> DNA

<213> Artificial

<220>
<223> PCR primer NGAL26

<400> 25

15

39

40

19




cccaggacte cacctcagac c

<210> 26
<211> 18
<212> DNA

<213> Artificial

<220>

<223> PCR primer LiMback

<400> 26
tggggctgeca ttccctge

<210> 27
<211> 64
<212> DNA

<213> Artificial

<220>
<223> PCR primer LlMfor

<220>

<221> misc_feature
<222> (19)..{(20)

<223> n is a, ¢, g, or

<220>

<221> misc_feature
<222> {22)..(23)

<223> n is a, ¢, g, or

<220>

<221> misc_feature
<222> (25}..(26)

<223> n is a, ¢, g, or

<220>

<221> misc_feature
<222> (28)..(29)

<223> n is a, ¢, g, or

<220>

<221> misc_feature
<222>  (31)..(32)

<223> n is a, ¢, g, or

<220>

<221> misc_feature
<222> (40) .. (41)

<223> n is a, ¢, g, or

<220>

<221> misc_feature
<222> (43)..(44)

<223>» n is a, ¢, g, or

16

21

18




<400> 27

gcagggaatyg cagctccann snnsnnsnns nnsctgctan nsnnsaccgce ctagacttat 60
gagc 64
<210> 28

<211> 178

<212> PRT

<213> Artificial

<220>
<223> Mutein of hNGAL

<400> 28
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

Gln Val Gly Arg Ala Gly Asn Ala Ala Pro Pro Val Asp Pro Glu Leu
35 40 45

Leu Leu Leu Thr Ala Gln Thr Tyr Glu Leu Lys Glu Asp Lys Ser Tyr
50 55 60

Asn Val Thr Ala Val Arg Phe Arg Lys Lys Met Cys Glu Tyr Leu Thr
65 70 75 80

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

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

Thr Asn Tyr Asn Gln His Ala Met Val Phe Phe Lys Lys Val Gln Gln
115 120 125

Asn Arg Glu Tyr Phe Ser Ile Ser Leu Leu 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 Val Phe Pro Val Pro Ile Asp Gln Cys Ile
165 170 175

17




Asp Gly

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

<220>
<223>

<400>

29
178
PRT

Artificial

Mutein of hNGAL

29

Gln Asp Ser

1

Pro

Gln

Leu

Asp

65

Met

Ile

Thr

Asn

Ala

145

Leu

Leu

val

Leu

50

val

Thr

Glu

Asn

Arg

130

Ser

Pro

Gln

Gly

35

Leu

Thr

Phe

Ser

Tvr

115

Glu

Glu

Glu

Thr

Gln

20

Arg

Thr

Ala

val

TVT

100

Asn

Tyr

Leu

Asn

Ser

Asn

Ala

Ala

Val

Pro

85

Pro

Gln

Phe

Lys

His
165

Asp

Phe

Gly

Gln

Arg

70

Gly

Gly

His

Ser

Glu

150

Ile

Lieu

Gln

Asn

Thr

55

Phe

Ser

Leu

Ala

Ile

135

Asn

Val

Ile

Asp

Ala

40

Tyr

Arg

Gln

Thr

Met

120

Ser

Phe

Phe

Pro

Asn

25

Ala

Glu

Lys

Pro

Ser

105

val

Leu

Ile

Pro

Ala

10

Gln

Pro

Leu

Lys

Gly

90

Tyr

Phe

Leu

Arg

Val
170

18

Pro

Phe

Pro

Lys

Met

75

Glu

Leu

Phe

Gly

Phe

155

Pro

Pro

His

val

Glu

60

Cys

Phe

val

Lys

Arg

140

Ser

Ile

Leu

Gly

Agp

45

Asp

Glu

Thr

Arg

Lys

125

Thr

Lys

Asp

Ser

Lys

30

Pro

Lys

Tyr

Leu

Met

110

val

Lys

Ser

Gln

Lys

15

Trp

Glu

Ser

Leu

Gly

95

Val

Gln

Glu

Leu

Cys
175

val

Tvr

Leu

Tyr

Thr

80

Asn

Ser

Gln

Leu

Gly

160

Ile




Asp Gly

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

<220>
<223>

<400>

30
i78
PRT

Artificial

Mutein of hNGAL

30

Gln Asp Ser Thr Ser

1

Pro

Gln

Leu

Asp

Met

Ile

Thr

Asn

Ala

145

Leu

Asp

Leu

val

Leu

50

Val

Thr

Lys

Asn

Arg

130

Ser

Pro

Gly

Gln

Gly

35

Leu

Thr

Phe

Ser

Tyr

115

Glu

Glu

Glu

Gln

20

Arg

Thr

Ala

val

Tyr

100

Asn

Tyr

Leu

Asn

5

Asn

Ala

Ala

val

Pro

85

Pro

Gln

Phe

Lys

His
165

Asp

Phe

Gly

Gln

Arg

70

Ser

Gly

His

Ser

Glu

150

Ile

Leu

Gln

Asn

Thr

55

Phe

Ser

Leu

Ala

Ile

135

Asn

Val

Ile

Asp

Ala

40

Tyr

Arg

Gln

Thr

Met

120

Ser

Phe

Phe

Pro

Asn

25

Ala

Glu

Lys

Pro

Ser

105

val

Leu

Ile

Pro

Ala

10

Gln

Pro

Leu

Liys

Gly

90

Tyr

Phe

Leu

Arg

Val

170

19

Pro

Phe

Pro

Lys

Met

75

Glu

Leu

Phe

Gly

Phe

155

Pro

Pro

His

val

Glu

60

Cys

Phe

Val

Lys

Arg

140

Ser

Ile

Leu

Gly

Asp

45

Asp

Glu

Thr

Arg

Lys

125

Thr

Lys

Asp

Ser

Lys

30

Pro

Lys

Tyr

Leu

Val

110

val

Lys

Ser

Gln

Lys

15

Trp

Glu

Ser

Leu

Gly

95

Val

Gln

Glu

Leu

Cys
175

val

TvY

Leu

Tyr

Thr

80

Asn

Ser

Gln

Leu

Gly

160

Ile




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

<220>
<223>

<400>

31
178
PRT

Artificial

Mutein of hNGAL

31

Gln Asp Ser

1

Pro

Gln

Leu

Asp
65

Met

Ile

Thr

Asn

Ala

145

Leu

Asp

Leu

Val

Leu

50

vVal

Thr

Lys

Asn

Arg

130

Ser

Pro

Gly

Gln

Gly

35

Leu

Thr

Phe

Asn

Ty

115

Glu

Glu

Glu

Thr

Gln

20

Arg

Thr

Ala

Val

Tyr

100

Asn

TYY

Lieu

Asn

Ser

Asn

Ala

Ala

val

Pro

85

Pro

Gln

Phe

Lys

His
165

Asp

Phe

Gly

Gln

Arg

70

Ser

Gly

His

Ser

Glu

150

Ile

Leu

Gln

Asn

Thr

55

Phe

Pro

Leu

Ala

Ile

135

Asn

Val

Ile

Asp

Ala

40

Tyr

Arg

Gln

Thr

Met

120

Ser

Phe

Phe

Pro

Asn

25

Ala

Glu

Lys

Pro

Ser

105

Val

Leu

Ile

Pro

Ala

10

Gln

Pro

Leu

Lys

Gly

20

Tyr

Phe

Leu

Arg

Val
170

20

Pro

Phe

Pro

Lys

Met

75

Glu

Phe

Phe

Gly

Phe

155

Pro

Pro

His

Met

Glu

60

Cys

Phe

val

Lys

Arg

140

Ser

Ile

Leu

Gly

Asp

Asp

Glu

Thr

Arg

Lys

125

Thr

Lys

Asp

Ser

Lys

30

Pro

Lys

Tvr

Leu

val

110

val

Lys

Ser

Gin

Lys

15

Trp

Glu

Ser

Leu

Gly

95

Val

Gln

Glu

Leu

Cys
175

Val

Tyr

Leu

Tyr

Thr

80

Asn

Ser

Gln

Leu

Gly

160

Ile




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

<220>
<223>

<400>

32
178
PRT

Artificial

Mutein of hNGAL

32

Gln Asp Ser

1

Pro

Gln

Leu

Asp

65

Met

Ile

Thr

Asn

Ala

145

Leu

AsSp

Leu

val

Leu

50

val

Thr

Lys

Asn

Arg

130

Ser

Pro

Gly

Gln

Gly

35

Leu

Thr

Phe

Ser

Tvr

115

Glu

Glu

Glu

Thr

Gln

20

Arg

Thr

Ala

val

Tyr

100

Asn

Tyr

Leu

Asn

Ser

Asn

Ala

Ala

vVal

Pro

85

Pro

Gln

Phe

Lys

His
165

ASp

Phe

Gly

Gln

Arg

70

Gly

Gly

His

Ser

Glu

150

Ile

Leu

Gln

Asn

Thr

55

Phe

Ser

Leu

Ala

Ile

135

Asn

Val

Ile

ASD

Ala

40

Tyx

Arg

Gln

Thr

Met

120

Ser

Phe

Phe

Pro

Asn

25

Ala

Glu

Lys

Pro

Ser

105

val

Leu

Ile

Pro

Ala

10

Gln

Pro

Leu

Lys

Gly

Tyr

Phe

Leu

Arg

Val
170

2]

Prco Pro Leu

Phe

Pro

Arg

Met

75

Glu

Leu

Phe

Gly

Phe

155

Pro

His

val

Glu

60

Cys

Phe

Val

Lys

Arg

140

Ser

Ile

Gly

Asp

45

ASp

Glu

Thr

Arg

Lys

125

Thr

Lys

Asp

Ser

Livs

30

Pro

Lys

Tyr

Leu

val

110

vVal

Lys

Ser

Gln

Lys

15

Trp

Glu

Ser

Leu

Gly

95

Val

Gln

Glu

Leu

Cys
175

val

Tvr

Leu

Tyr

Thr

80

Asn

Ser

Gin

Leu

Gly

160

Ile




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

<220>
<223>

<400>

33
178
PRT

Artificial

Mutein of hNGAL

33

Gln Asp Ser Thr

i

Pro

Gln

Leu

Asp

65

Met

Ile

Thr

Asn

Ala

145

Leu

Asp

Leu

val

Leu

50

val

Thr

Lys

Asn

Arg

130

Ser

Pro

Gly

Gln

Gly

35

Leu

Thr

Phe

Ser

Tvr

115

Glu

Glu

Glu

Gln

20

Arg

Thr

Ala

val

T™vr

100

Asn

Tyr

Leu

Asn

Ser

Asn

Ala

Ala

vVal

Pro

85

Pro

Gln

Phe

Lys

His
165

Asp

Phe

Gly

Gln

Arg

70

Gly

Gly

His

Ser

Glu

150

Ile

Leu

Gln

Asn

Thr

55

Phe

Phe

Leu

Ala

Ile

135

Asn

Val

Ile

Asp

Ala

40

Tyr

Arg

Gln

Thr

Met

120

Ser

Phe

Phe

Pro

Asn

25

Ala

Glu

Lys

Pro

Ser

105

val

Leu

Ile

Pro

Ala

10

Gln

Pro

Leu

Lys

Gly

90

Ty

Phe

Leu

Arg

Val
170

22

Pro

Phe

Pro

Lys

Met

75

Glu

Leu

Phe

Gly

Phe

155

Pro

Pro

His

val

Glu

60

Cys

Phe

Val

Lys

Arg

140

Ser

Ile

Leu

Gly

Asp

45

AsSp

Glu

Thr

Arg

Lys

125

Thr

Lvys

Asp

Ser

Lys

Pro

Liys

Tyy

Leu

val

110

val

Lys

Ser

Gln

Lys

i5

Trp

Glu

Sexr

Leu

Gly

95

Val

Gln

Glu

Lieu

Cys
175

val

Tyr

Leu

TvYr

Thr

80

Asn

Ser

Gln

Leu

Gly

160

Ile




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

<220>
<223>

<400>

34
178
PRT

Artificial

Mutein of hNGAL

34

Gln Asp Ser Thr Ser Asp

1

Pro

Gln

Leu

Asn

65

Met

Ile

Thr

Asn

Ala

145

Leu

Asp

Leu

Val

Leu

50

Val

Thr

Lys

Asn

Arg

130

Ser

Pro

Gly

Gln

Gly

35

Leu

Thr

Phe

Ser

Tyr

115

Glu

Glu

Glu

Gln

20

Arg

Thr

Ala

val

Tyxr

100

Asn

Tyr

Lieu

Asn

5

Asn

Ala

Ala

val

Pro

85

Pro

Gln

Phe

Lys

His
165

Phe

Gly

Gln

Arg

70

Gly

Gly

His

Ser

Glu

150

Ile

Leu

Gln

Asn

Thr

55

Phe

Ser

Ile

Ala

Ile

135

Asn

Val

Ile

Asp

Ala

40

Tyr

Arg

Gln

Thr

Met

120

Ser

Phe

Phe

Pro

Asn

25

Ala

Glu

Lys

Pro

Ser

105

Val

Leu

Ile

Pro

Ala

10

Gln

Pro

Leu

Lys

Gly

90

Tyr

Phe

Leu

Arg

val
170

23

Pro

Phe

Pro

Lys

Met

75

Glu

Phe

Phe

Gly

Phe

155

Pro

Pro

His

Val

Glu

60

Cys

Phe

Val

Lys

Arg

140

Ser

Ile

Leu

Gly

Asp

45

Asp

Glu

Thr

Arg

Lys

125

Thr

Lys

Asp

Ser

Lys

30

Pro

Lys

His

Leu

val

110

Val

Lys

Ser

Gln

Lys
15

Trp
Glu
Ser
Leu
Gly
95

Ala
Gln
Glu

Leu

Cys
175

val

Tyr

Leu

Tyr

Thr

80

Asn

Ser

Gln

Leu

Gly

160

Ile




