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Tyr

Thr

Arg

Lys

Cys

Phe

Leu

Leu

Gly

Pro

160

Gly

Cys

Leu

Asp

Asp

240

Asp

Tyr

Ala
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Tyr

Pro
305

Val

Arg
290

Gln

Gln

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

<400>

275

Ser

Leu

Thr

12
129
PRT

Tyr Gly Met

Pro Thr Asp

310

Val Ile Val

325

Bacteriophage f2

12

Ala Ser Asn

1

Asn

Ile

Arg

Pro

65

Ala

Thr

Lys

Tyr

Val

Ser

Gln

50

Lys

Trp

Asn

Asp

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

Thr

Ser

35

Ser

Val

Arg

Ser

Gly

115

13
128
PRT

Bacteriophage PP7

Phe

Val

20

Asn

Ser

Ala

Ser

Asp

100

Asn

Thr

Ala

Ser

Ala

Thr

Tyr

85

Cys

Pro

Gln

Pro

Arg

Gln

Gln

70

Leu

Glu

Ile

Val

295

Phe

Ile

Phe

Ser

Ser

Asn

55

Thr

Asn

Leu

Pro

280

Ile

Thr

Pro

Val

Asn

Gln

40

Arg

Val

Leu

Ile

Ser
120

11

285

Gly Phe Trp Thr Asp Ser Lys Ser

300

Arg Phe Asn Arg His Asn Cys Pro

Ser

Leu

Phe

25

Ala

Lys

Gly

Glu

Val

105

Ala

Leu
330

Val

10

Ala

Tyr

Tyr

Gly

Leu

90

Lys

Ile

315

Asn

Asn

Lys

Thr

Val

75

Thr

Ala

Ala

Asp

Gly

Val

Ile

60

Glu

Ile

Met

Ala

Gly

Val

Thr

45

Lys

Leu

Pro

Gln

Asn
125

Gly

Ala

30

Cys

Val

Pro

Ile

Gly

110

Ser

Thr

15

Glu

Ser

Glu

Val

Phe

95

Leu

Gly

320

Gly

Trp

Val

Val

Ala

80

Ala

Leu

Ile
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<400>

Met

Thr

Gly

Gly

Val

65

Tyr

Glu

Thr

Ser

Glu

Pro

Ala

50

Val

Thr

Ala

Ser

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

<400>

13

Lys

Ile

Leu
35

Lys

Asp

Gln

Ser

Gln
115

14
131
PRT

Thr

Gln
20

Val

Thr

Cys

Val

Arg

100

Val

Ile

Ser

Gly

Ala

Ser

Trp

Lys

Glu

Val

Thr

Arg

Tyr

Thr

70

Ser

Ser

Asp

Leu

Ala

Leu

Arg

55

Ser

His

Leu

Leu

bacteriophage AP205

14

Met Ala Asn Lys

1

Val

Leu

Gly

Cys

65

Thr

Trp

Arg

Gln

50

Ala

Val

Ser

Gln

35

Tyr

Asp

Ile

Asp

20

Arg

Val

Ala

Ser

Pro

Pro

Val

Ser

Cys

Gly

Met

Thr

Lys

Val

Val

70

Ser

Gln

Arg

Val

Tyr

55

Ile

Ala

Ser

Asp

Arg

40

Val

Val

Asp

Tyr

Val
120

Pro

Leu

Gly

40

Lys

Met

Glu

Val

Arg
25

Leu

Asn

Cys

Val

Asp

105

Val

Ile

Ser

25

Ile

Arg

Pro

Asn

Gly
10

Gln

Thr

Leu

Gly

Thr

90

Leu

Asn

Thr

10

Thr

Ala

Pro

Asn

Leu

12

Glu

Ile

Ala

Lys

Glu

75

Ile

Thr

Leu

Ser

Thr

Glu

Ala

Glu

75

Ala

Ala

Phe

Ser

Leu

60

Leu

Val

Lys

Val

Thr

Phe

Leu

Pro

60

Asn

Thr

Thr

Glu

Leu

45

Asp

Pro

Ala

Ser

Pro
125

Ala

Ser

Asn

45

Lys

Gln

Leu

Arg

Glu
30

Arg

Gln

Lys

Asn

Leu

110

Leu

Asn

Ala

30

Asn

Pro

Ser

Lys

Thr
15

Lys

Gln

Ala

Val

Ser

95

Val

Gly

Lys

15

Ser

Val

Glu

Ile

Ala

Leu

Val

Asn

Asp

Arg

80

Thr

Ala

Arg

Ile

Leu

Ser

Gly

Arg

80

Glu
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Trp Glu Thr

Ala Gly Leu

115

Thr Thr Ala

130

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

<220>
<223>

<400>

Ala

Gln

Ala

Thr

Gln

65

Asp

Thr

Ala

Asn

Lys

Thr

Ser

Val

50

Val

Pro

Gln

Ala

Pro
130

<210>
<211>

15
132
PRT

85

90

13

95

His Lys Arg Asn Val Asp Thr Leu Phe Ala Ser Gly Asn

100

105

110

Gly Phe Leu Asp Pro Thr Ala Ala Ile Val Ser Ser Asp

Artificial Sequence

120

Bacteriophage Qbeta 240 mutant

15

Leu

Leu

Leu

35

Ser

Lys

Ser

Tyr

Leu

115

Ala

16
132

Glu

Val

20

Ser

Val

Ile

Val

Ser

100

Leu

Tyr

Thr

Leu

Gln

Ser

Gln

Thr

85

Thr

Ala

Val

Asn

Ala

Gln

Asn

70

Arg

Asp

Ser

Thr

Pro

Gly

Pro

55

Pro

Gln

Glu

Pro

Leu

Arg

Ala

40

Ser

Thr

Lys

Glu

Leu
120

Gly

Gly

25

Val

Arg

Ala

Tyr

Arg

105

Leu

Asn

10

Val

Pro

Asn

Cys

Ala

90

Ala

Ile

Ile

Asn

Ala

Arg

Thr

75

Asp

Phe

Asp

Gly

Pro

Leu

Lys

60

Ala

Val

Val

Ala

125

Arg

Thr

Glu

45

Asn

Asn

Thr

Arg

Ile
125

Asp

Asn

30

Lys

Tyr

Gly

Phe

Thr

110

Asp

Gly

15

Gly

Arg

Lys

Ser

Ser

95

Glu

Gln

Lys

Val

Val

Val

Cys

80

Phe

Leu

Leu
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<212>
<213>

<220>
<223>

<400>

PRT

Artificial Sequence

Bacteriophage Q-beta

16

Ala Lys Leu

1

Gln

Ala

Thr

Gln

65

Asp

Thr

Ala

Asn

Thr

Ser

Val

50

Val

Pro

Gln

Ala

Pro
130

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

<220>
<223>

<400>

Leu

Leu

35

Ser

Lys

Ser

Tyr

Leu

115

Ala

17
132
PRT

Glu

Val

20

Ser

Val

Ile

Val

Ser

100

Leu

Tyr

Thr

Leu

Gln

Ser

Gln

Thr

85

Thr

Ala

Val

Asn

Ala

Gln

Asn

70

Arg

Asp

Ser

Thr

Pro

Gly

Pro

55

Pro

Gln

Glu

Pro

Artificial Sequence

Bacteriophage Q-beta

17

Ala Arg Leu Glu Thr Val Thr

1

5

Gln Thr Leu Val Leu Asn Pro

20

Ala Ser Leu Ser Gln Ala Gly

243

Leu

Arg

Ala

40

Ser

Thr

Lys

Glu

Leu
120

250

Leu

Arg

Ala

14

mutant

Gly Lys Ile Gly Lys
10

Gly Val Asn Pro Thr
25

Val Pro Ala Leu Glu
45

Arg Asn Arg Lys Asn

Ala Cys Thr Ala Asn
75

Tyr Ala Asp Val Thr
90

Arg Ala Phe Val Arg
105

Leu Ile Asp Ala Ile
125

mutant

Asp

Asn

30

Lys

Tyr

Gly

Phe

Thr

110

Asp

Gly

15

Gly

Arg

Lys

Ser

Ser

95

Glu

Gln

Lys

Val

Val

Val

Cys

80

Phe

Leu

Leu

Gly Asn Ile Gly Arg Asp Gly Lys

10

15

Gly Val Asn Pro Thr Asn Gly Val

25

30

Val Pro Ala Leu Glu Lys Arg Val
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Thr

Gln

65

Asp

Thr

Ala

Asn

Val

50

Val

Pro

Gln

Ala

Pro
130

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

<220>
<223>

<400>

Ala

Gln

Ala

Thr

Gln

65

Asp

Thr

Lys

Thr

Ser

Val

50

Val

Pro

Gln

35

Ser

Lys

Ser

Tyr

Leu

115

Ala

18
132
PRT

Val

Ile

Val

Ser

100

Leu

Tyr

Ser

Gln

Thr

85

Thr

Ala

Gln

Asn

70

Arg

Asp

Ser

Pro

55

Pro

Gln

Glu

Pro

Artificial Sequence

Bacteriophage Q-beta

18

Leu

Leu

Leu

35

Ser

Lys

Ser

Tyr

Glu

Val

20

Ser

Val

Ile

Val

Ser
100

Thr

Leu

Gln

Ser

Gln

Thr

85

Thr

Val

Asn

Ala

Gln

Asn

70

Arg

Asp

Thr

Pro

Gly

Pro

55

Pro

Gln

Glu

40

Ser

Thr

Lys

Glu

Leu
120

251

Leu

Arg

Ala

40

Ser

Thr

Lys

Glu

Arg

Ala

Tyr

Arg

105

Leu

Asn

Cys

Ala

90

Ala

Ile

mutant

Gly

Gly

25

Val

Arg

Ala

Tyr

Arg
105

Asn

10

Val

Pro

Asn

Cys

Ala

90

Ala

15

Arg

Thr

75

Asp

Phe

Asp

Ile

Asn

Ala

Arg

Thr

75

Asp

Phe

Lys

Ala

Val

Val

Ala

Gly

Pro

Leu

Lys

60

Ala

Val

Val

45

Asn

Asn

Thr

Arg

Ile
125

Lys

Thr

Glu

45

Asn

Asn

Thr

Arg

Tyr

Gly

Phe

Thr

110

Asp

Asp

Asn

30

Lys

Tyr

Gly

Phe

Thr
110

Lys

Ser

Ser

95

Glu

Gln

Gly

15

Gly

Arg

Lys

Ser

Ser

95

Glu

Val

Cys

80

Phe

Leu

Leu

Arg

Val

Val

Val

Cys

80

Phe

Leu
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16

Ala Ala Leu Leu Ala Ser Pro Leu Leu Ile Asp Ala Ile Asp Gln Leu

115

Asn Pro Ala Tyr

130

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

<220>
<223>

<400>

19
132
PRT

Artificial Sequence

Bacteriophage Q-beta

19

Ala Arg Leu

1

Gln

Ala

Thr

Gln

65

Asp

Thr

Ala

Asn

Thr

Ser

Val

50

Val

Pro

Gln

Ala

Pro
130

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

<400>

Leu

Leu

35

Ser

Lys

Ser

Tyr

Leu

115

Ala

20
185
PRT

Hepatitis B virus

20

Glu

Val

20

Ser

Val

Ile

Val

Ser

100

Leu

Tyr

Thr

Leu

Gln

Ser

Gln

Thr

85

Thr

Ala

Val

Asn

Ala

Gln

Asn

70

Arg

Asp

Ser

Thr

Pro

Gly

Pro

55

Pro

Gln

Glu

Pro

120

259

Leu

Arg

Ala

40

Ser

Thr

Lys

Glu

Leu
120

mutant

Gly

Gly

25

Val

Arg

Ala

Tyr

Arg

105

Leu

Asn

10

Val

Pro

Asn

Cys

Ala

90

Ala

Ile

Ile

Asn

Ala

Arg

Thr

75

Asp

Phe

Asp

Gly

Pro

Leu

Lys

60

Ala

Val

Val

Ala

125

Lys

Thr

Glu

45

Asn

Asn

Thr

Arg

Ile
125

Asp

Asn

30

Lys

Tyr

Gly

Phe

Thr

110

Asp

Gly

15

Gly

Arg

Lys

Ser

Ser

95

Glu

Gln

Arg

Val

Val

Val

Cys

Phe

Leu

Leu
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Met

Ser

Thr

Ser

Leu

65

Ser

Ile

Glu

Pro

Glu

145

Arg

Arg

Asp

Phe

Ala

Pro

50

Met

Arg

Arg

Thr

Pro

130

Thr

Thr

Ser

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

<400>

Ile

Leu

Ser

35

His

Thr

Asp

Gln

Val

115

Ala

Thr

Pro

Gln

21
188
PRT

Hepatitis B virus

21

Asp

Pro

20

Ala

His

Leu

Leu

Leu

100

Leu

Tyr

Val

Ser

Ser
180

Pro

Ser

Leu

Thr

Ala

Val

85

Leu

Glu

Arg

Val

Pro

165

Arg

Tyr

Asp

Tyr

Ala

Thr

70

Val

Trp

Tyr

Pro

Arg

150

Arg

Glu

Lys

Phe

Arg

Leu

55

Trp

Asn

Phe

Leu

Pro

135

Arg

Arg

Ser

Glu

Phe

Glu

40

Arg

Val

Tyr

His

Val

120

Asn

Arg

Arg

Gln

Phe

Pro

25

Ala

Gln

Gly

Val

Ile

105

Ser

Ala

Asp

Arg

Cys
185

Gly
10

Ser

Leu

Ala

Asn

Asn

90

Ser

Phe

Pro

Arg

Ser
170

17

Ala

Val

Glu

Ile

Asn

75

Thr

Cys

Gly

Ile

Gly

155

Gln

Thr

Arg

Ser

Leu

60

Leu

Asn

Leu

Val

Leu

140

Arg

Ser

Val

Asp

Pro

45

Cys

Glu

Met

Thr

Trp

125

Ser

Ser

Pro

Glu

Leu

30

Glu

Trp

Asp

Gly

Phe

110

Ile

Thr

Pro

Arg

Leu
15

Leu

His

Gly

Pro

Leu

95

Gly

Arg

Leu

Arg

Arg
175

Leu

Asp

Cys

Glu

Ala

80

Lys

Arg

Thr

Pro

Arg

160

Arg

Met Asp Ile Asp Pro Tyr Lys Glu Phe Gly Ala Thr Val Glu Leu Leu

1

5

10

15

Ser Phe Leu Pro Ser Asp Phe Phe Pro Ser Val Arg Asp Leu Leu Asp

20

25

30
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Thr

Ser

Leu

65

Lys

Gly

Phe

Ile

Thr

145

Pro

Arg

Ala

Pro

50

Met

Gly

Leu

Gly

Arg

130

Leu

Arg

Arg

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

<220>
<223>

<400>

Ala

35

His

Thr

Gly

Lys

Arg

115

Thr

Pro

Arg

Arg

22
31
PRT

Ala

His

Leu

Ser

Phe

100

Glu

Pro

Glu

Arg

Arg
180

Leu

Thr

Ala

Arg

85

Arg

Thr

Pro

Thr

Thr

165

Ser

Tyr

Ala

Thr

70

Asp

Gln

Val

Ala

Thr

150

Pro

Gln

Arg

Leu

55

Trp

Leu

Leu

Leu

Tyr

135

Val

Ser

Ser

artificial sequence

CCRS

22

PNt

Asp

40

Arg

Val

Val

Leu

Glu

120

Arg

Val

Pro

Arg

Ala

Gln

Gly

Val

Trp

105

Tyr

Pro

Arg

Arg

Glu
185

18

Leu Glu

Ala Ile

Thr Asn
75

Ser Tyr
90

Phe His

Leu Val

Pro Asn

Arg Arg
155

Arg Arg
170

Ser Gln

Ser

Leu

60

Leu

Val

Ile

Ser

Ala

140

Asp

Arg

Cys

Pro

45

Cys

Glu

Asn

Ser

Phe

125

Pro

Arg

Ser

Glu

Trp

Asp

Thr

Cys

110

Gly

Ile

Gly

Gln

His

Gly

Gly

Asn

95

Leu

Val

Leu

Arg

Ser
175

Cys

Asp

Gly

80

Val

Thr

Trp

Ser

Ser

160

Pro

Met Asp Tyr Gln Val Ser Ser Pro Ile Tyr Asp Ile Asn Tyr Tyr Thr

1

5

10

15

Ser Glu Pro Cys Gln Lys Ile Asn Val Lys Gln Ile Ala Ala Arg

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

23
32
PRT

20

artificial sequence

25

30



P1067PCO0/YF 19

<220>
<223> P37 without second attachment site

<400> 23
Met Asp Tyr Gln Val Ser Ser Pro Ile Tyr Asp Ile Asn Tyr Tyr Thr

1 5 10 15

Ser Glu Pro Cys Gln Lys Ile Asn Val Lys Gln Ile Ala Ala Arg Cys
20 25 30

<210> 24
<211> 27
<212> PRT

<213> artificial sequence

<220>
<223> P36 without second attachment site

<400> 24
Met Asp Tyr Gln Val Ser Ser Pro Ile Tyr Asp Ile Asn Tyr Tyr Thr

1 5 10 15

Ser Glu Pro Cys Gln Lys Ile Asn Val Lys Cys
20 25

<210> 25
<211> 5
<212> PRT

<213> artificial sequence

<220>
<223> part of Ntb domain

<400> 25

Lys Ile Asn Val Lys

1 5
<210> 26

<211> 35

<212> PRT

<213> artificial sequence

<220>
<223> P37
<400> 26

Met Asp Tyr Gln Val Ser Ser Pro Ile Tyr Asp Ile Asn Tyr Tyr Thr
1 5 10 15

Ser Glu Pro Cys Gln Lys Ile Asn Val Lys Gln Ile Ala Ala Arg Cys
20 25 30
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Gly Ser Cys
35
<210> 27
<211> 33
<212> PRT

<213> artificial sequence

<220>
<223> P37 shorter only C as second attachment site

<400> 27
Met Asp Tyr Gln Val Ser Ser Pro Ile Tyr Asp Ile Asn Tyr Tyr Thr
1 5 10 15

Ser Glu Pro Cys Gln Lys Ile Asn Val Lys Gln Ile Ala Ala Arg Cys
20 25 30

Cys

<210> 28
<211> 32
<212> PRT

<213> artificial sequence

<220>
<223> P36
<400> 28

Met Asp Tyr Gln Val Ser Ser Pro Ile Tyr Asp Ile Asn Tyr Tyr Thr
1 5 10 15

Ser Glu Pro Cys Gln Lys Ile Asn Val Lys Cys Ser Gly Gly Ser Cys
20 25 30

<210> 29
<211> 28
<212> PRT

<213> artificial sequence

<220>
<223> P36 with shorter second attachment site

<400> 29
Met Asp Tyr Gln Val Ser Ser Pro Ile Tyr Asp Ile Asn Tyr Tyr Thr

1 5 10 15

Ser Glu Pro Cys Gln Lys Ile Asn Val Lys Cys Cys
20 25
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<210> 30
<211> 28
<212> PRT

<213> artificial sequence

<220>
<223> R8 with -NH-NH2 at the C-terminus as second attachment site

<400> 30
Met Asp Tyr Gln Val Ser Ser Pro Ile Tyr Asp Ile Asn Tyr Tyr Thr

1 5 10 15

Ser Glu Pro Cys Gln Lys Ile Asn Val Lys Cys Gly
20 25

<210> 31
<211> 33
<212> PRT

<213> artificial sequence

<220>
<223> R9 with -NH-NH2 at the C-terminus as the second attachment site

<400> 31
Met Asp Tyr Gln Val Ser Ser Pro Ile Tyr Asp Ile Asn Tyr Tyr Thr

1 5 10 15

Ser Glu Pro Cys Gln Lys Ile Asn Val Lys Gln Ile Ala Ala Arg Cys
20 25 30

Gly

<210> 32

<211> 39

<212> PRT

<213> artificial sequence

<220>
<223> P16 PNt plus ECL1

<400> 32
Met Asp Tyr Gln Val Ser Ser Pro Ile Tyr Asp Ile Asn Tyr Tyr Thr

1 5 10 15

Ser Glu Pro Cys Gln Lys Ile Asn Val Lys Cys Ala Ala Gln Trp Asp
20 25 30

Phe Gly Asn Thr Met Cys Cys
35



