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<170>

<210>
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<213>

<220>
<221>
<222>
<223>

<220>
<221>
<222>
<223>
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<221>
<222>
<223>

<220>
221>
<222>
<223>

<220>
<221>
<222>
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SEQUENCE LISTING
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PatentIn version 3.3

1

17

PRT

Lama glama

MISC_FEATURE

(5)..(5)
Xaa may be Gly or Ala

MISC_FEATURE
(7)..(7")
Xaa may be Ser or Gly

MISC_FEATURE
1zy..12
Xaa may be Gly, Ala or Pro

MISC_FEATURE
(13)..(13)
Xaa may be Asp or Gly

MISC _FEATURE

(16)..(16)
Xaa may be Asp or Glu
1

Ser Arg Ala Tyr Xaa Ser Xaa Arg Leu Arg Leu Xaa Xaa Thr Tyr Xaa
1 5 10

Tyr

<210
<211>
<212>
<213>

<400>

1

Tyr

15

2

17

PRT

Lama glama

2

Ser Arg Ala Tyr Gly Ser Ser Arg Leu Agg Leu Gly Asp Thr Tyr Asp
5 1 15

Page 1



eoif-seql

<210> 3
<211 17
«212> PRT

<213> Lama glama
<400> 3

ser Arg Ala Tyr §1y ser Ser Arg Leu Arg Leu Ala Asp Thr Tyr Asp
1 10 15

Tyr

<210> 4

<211> 17

<212> PRT

<213> Lama glama
<400> 4

Ser Arg Ala Tyr Gly Ser Ser Arg Leu Arg Leu Ala Asp Thr Tyr Glu
1 5 10 15

Tyr

<210>. 5§
<21l> 17
<212> PRT

<213> Lama glama
<400> 5

Ser Arg Ala Tyr g1y Sser Gly Arg Leu Agg Leu Ala Asp Thr Tyr Asp
1 1 15

Tyr

<210> 6

<211> 17

<212> PRT

<213> Lama glama
<400> 6

Ser Arg Ala Tyr Ala Ser Ser Arg Leu Agg Leu Ala Asp Thr Tyr Asp
1 5 1 15

Tyr

<210> 7

<211> 17

<212> PRT

<213> Lama glama
<400> 7

Ser Arg Ala Tyr Gly Ser Ser Arg Leu Arg Leu Pro Asp Thr Tyr Asp
Page 2



Tyr

<210>
<211>
<212>
<213>
<400>
Ser Arg
i

Tyr

<210>
<211>
<212>
<213>
<400>

Glu val
i

Ser Leu
Ser Met

val Ala
50

Glu Gly
65

Leu Gln
Ala Ala
TYr Asp

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

<400

17
PRT
Lama
8

Ala

126
PRT
Lama
9

Gln

Lys

Gly
35

Ile

Arg

Thr

Ser

Tyr
115

10
125
PRT
Lama

10

glama

eolf-seq]

10

15

Tyr Gly Ser Ser Arg Leu Arg Leu Pro Gly Thr Tyr Asp
5 10 15

glama

l.eu

Leu

20

Trp

Ser

Phe

Pro

100

Trp

val

Ser

rhe

Ser

Thr

Ser

85

Ala

Gly

glama

Glu

Cys

Arg

ser

Iie

70

Leu

Tyr

Glin

Ser

Ala

Gln

Gly

55

Ser

LyS

Gly

Gly

Gly

Phe

Ala

40

Gly

Arg

Pro

ser

Thr
120

Gly

Ser

25

Gln

Tyr

ASp

GTu

ser

105

Gln

Gly Leu
10

Gly Arg
Gly Lys
Ile Tyr
Asn Thr
75

Asp Thr
90

Arg Leu

va'l Thr

rage 3

val

Thr

Glu

Asp

60

Lys

Ala

APrg

val

GlIn

rPhe

Arg

45

Ser

Asn

ASp

Leu

ser
125

Pro

Ser

30

Glu

val

Thr

Tyr

Ala

110

Ser

Gly

15

Ser

Phe

Ser

val

Tyr

95

Asp

ASp

Tyr

val

ey

Tyr

Cys

Thr



Glu

Ser

Ser

val

Gly

65

Gln

Ala

ASp

val

Leu

Met

Ala

50

Arg

Thr

Ser

Tyr

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

<400>

Gin

Lys

Ala

35

Ile

Phe

Pro

Arg

Trp

11
126
PRT
Lama

11

Glu val Gln
1

Ser

ser

val

Glu

65

Leu

Ala

Tyr

Leuy

Met

Ala

50

Gly

G1n

Ala

AsSp

Lys

Gly

35

Tle

Arg

Thr

Ser

Tyr

Leu

Leu

20

Trp

ser

Thr

Ser

Ala
100

val

ser

Phe

Ser

Ile

Leu

85

Tyr

Gln

glama

Leu

Leu

20

Trp

Ser

Phe

Pro

val

ser

Phe

Ser

Thr

ser

85

Ala

Gly

Ghu

Cys

Arg

Gly

Ser

70

Lys

Gly

Gly

Glu

Cys

Arg

ser

Ile

70

Leu

Tyr

Gln

Ser

Ala

GlIn

Gly

55

Arg

Pro

Ser

Thr

ser

Ala

Gln

Gly

53

Ser

Lys

Gly

Gly

Gly

Phe

Ala

40

Phe

Asp

Glu

Ser

Gin
120

Gly

Ala

Ala

40

Gly

Arg

Pro

ser

Thr

Gly

ser

25

GlIn

Tle

Asn

Asp

Gly

Ser

25

Glin

Tvr

Asp

Glu

Ser

105

Gin

eolf-seql
Gly Leu val

10

Gly

Gly

Tyr

Thr

Thr

90

Leu

Thr

Gly

10

Gly

Gly

Ile

Asn

ASp

90

Arg

Arg

Lys

ASp

LYS

75

Ala

Arg

val

Leu

Arg

LyS

Tyr

Thr

75

Thr

Leu

Thr

Glu

Ala

60

Asn

val

Leu

ser

val

Thr

Glu

Asp

60

Lys

Ala

Arg

val Thr val

Page 4

Gln

Phe

Arg

45

val

Thr

Tyr

Ala

Ser
125

GIn

Phe

Arg

45

Ser

Asn

val

Leu

Ser

Pro

Ser

30

Glu

Ser

val

Tyr

ASp
110

Pro

Ser

30

Glu

val

Thr

Tyr

Ala

110

Ser

Gly
15

Ser
Phe
L.eu
Tyr
cys
95

Thr

Gly
15

ser
Phe
Ser
val
TYr
a5

ASD

ASp

Tyr

val

Glu

Leu

80

Ala

Tyr

Asp

Tyr

val

L.eu

Tyr

80

Cys

Thr



115

<210> 12
<211> 126
<212> PRT
<213>
<400> 12
Gtu val GlIn
1

Ser Leu Arg

Ser Met Gly
35

val Ala Ile
50

Glu Gty Arg
65

Leu Gin Ile
Ala Ala ser

Tyr Asp Tyr
115

<210> 13
<Z211> 125
<212> PRT
<213> Lama
<400> 13
GTu val Gin
1

Ser Leu Lys
Ser Met Gly
35
val Ala ITe
50

Gly Arg Phe
65

Leu

t.eu

20

Trp

ser

Phe

Ash

Ltama glama

va'l

5

Ser

Phe

Ser

Thr

Ser

85

Ala

Gly

glama

Leu

Leu

20

Trp

ser

Thr

val

Ser

Phe

Ser

Glu

cys

Arg

Ser

Ile

70

Leu

Tyt

GlIn

Glu

Cys

Arg

Gly

ser
70

Ser
Ala
Gin
Gly
55

Ser
LyS

Gly

Gly

ser
val
Gln

Arg

120

Gly

Ala

Ala

40

Asn

Arg

Pro

Ser

Thr
120

Gty

Ala

Ala

40

Ser

Asp

Gly

sSer

25

Glin

Tyr

ASp

Glu

Ser

105

Gln

Gly
ser
25

Gln

Ile

Asn

eolf-seq]

Gly
10

Gly
Gly
Lys
AsSh
ASp
a0

Arg

val

Gly
10
Gly

Gly

Tyr

Leu

Arg

Lys

Tyr

Thr

75

Thr

Leu

Thr

Leu

Arg

Lys

ASp

val

Thr

Glu

ASp

60

Lys

Ala

Arg

val

val

Thr

Glu

ser
60

Thr Lys Asn

Page 5

75

125

Glin

Phe

Arg

45

Ser

Asn

val

Leu

Ser
125

Glin

Ser

Arg

45

val

Thr

Ala

Ser

30

Glu

val

Thr

Tyr

&

Ser

Pro

ser

30

Glu

Ser

val

Gly
15

Ser
Phe
Ser
val
Tyr
95

ASp

Gly
15

ser
Phe

i.eu

Tyr

Asp

Tyr

val

Leu

Tyr

80

cys

Thr

AsSp

Tyr

val

Gin

Leu
80



Gln Thr
Ala Ser
ASp Tyr

<210>
<211>
<212>
<213>
<400>
Giu val
1

Ser Leu
S5er Met

val Ala
50

Glv Arg
65

Glin Thr
Ala ser
Asp Tyr

<210>
<211>
<212>
<213>
<400

Glu val
1
Ser Leu

Ser Met

Pro
Arg
Trp
115

14
125
PRT
Lama

14
Gln

Lys

Gly
35

Tle
Phe
Pro
Arg

Trp
115

15
125
PRT
Lama
15

Glin
Lys

Gly

Ser Leu
85

Ala Tyr
100

Gly GIn

glama

Leu val

L.eu Ser

.20

Trp Phe
Ser Ser
Thr Ile
Ser Leu

85

Ala Tyr
100

Gly GIn

glama
Leu val

5
Leu Ser
20

Trp Phe

Lys

Ala

Glu

Cys

Arg

Gly

Ser

70

Lys

Gly

Gly

Glu

Cys

Arg

Pro
Ser

Thy

Ser
val
Glin
Gly
55

Arg
Bro
ser

Thr

Ser
Ala

Gin

Glu

Ser

Glin
120

Gly

Ala

Ala

40

Tyr

ASp

Glu

Ser

Gln
120

Gly

Phe

Ala

AsSp
Arg

105

val

Gly

Ser

25

Gin

Ile

Asn

ASp

Gly

ser
25

Glin

eolf~seql

Thr Ala val

90

Leu

Thr

Gly

10

Gly

Gly

Tyr

Thr

Thr

90

Leu

Thr

Gly
10

Gly

Arg

val

Leu

Arg

Lys

AsSp

LysS

Ala

Arg

val

Leu

Arg

Leu

sSer

val

Thr

Glu

ser

60

Asn

val

Leu

Ser

val

Thr

Gly Lys Glu

Page 6

Tyr Tyr Cys Ala
95

Ala Asp Thr Tyr
110

Ser
125

GlIn

Phe

Arg

45

val

Thr

Tyr

Ala

ser
125

Gin

phe

Arg

Pro

Ser

30

Glu

Ser

val

Tyr

Asp
110

Pro

Gly
15

ser
Phe

Leu

TYr

Gly
15

Asp

Tyr

val

Leu |
80
Ala

Tyr

Asp

Ser Ser Tyr
30

Glu Phe val



35

val Ala Ile
50

Gly Arg Phe
65

Gln Thr Pro

Ala Ser Arg
ASp Tyr Trp
115
<210> 16
<Z211l> 125
<212> PRT
<213> Lama
<400> 16

Glu val Gln
1
Ser teu Arg

ser Met Gly
35

val Ala ITle
50

Gly Arg Phe
65

Gln Ile Asn

Ala Ser Arg
Asp Tyr Trp
115
<210> 17
<211> 126
<212> PRT

<213> Lama

<400> 17

Ser Ser

Thr Ile

Ser Leu
85

Ala Tyr
100

Gly GIn

glama

Leu val

Leu Ser

20

Trp Phe

Ser Asn

Thr Ile

Ser Leu

85

Ala Tyr
100

Gly Gin

gtama

Gly
Ser
70

Lys

Gly

Gly

Glu

cys

Arg

Gly

sSer

70

LysS

Gly

Gly

Gly
55

Arg
Pro

Ser

Thr

ser

val

Glin

Gly

55

Arg

Pro

Ser

Thr

40

Phe

Asp

Glu

Ser

Gin
120

Gly

Ala

Ala

40

Tyr

ASp

Glu

Ser

Gin
120

Ile

Asn

ASp

Gly

Ser

25

Gin

Lys

Ash

Asp

eolf-seql

Tyr

Thr

Thr

90

Leu

Thr

Gly

10

Gly

Gly

Tyr

Thr

Thr

90

Leu

Thr

rage 7

AsSp

Arg

val

Leu

Arg

Lys

ASp

Lys

Ala

Arg

val

Ala
60

Asn
val

Leu

Ser

Vai
Thr
Glu
Ser
60

Ash
val

Leu

ser

45

val

Thr

Tyr

Ala

Ser
125

Gln

Phe

Arg

45

val

Thr

Tyr

Ala

Ser
125

Ser

val

Tyr

ASp
110

Thr

Ser

30

Glu

Ser

val

Tyr

Leu
Tyr
Cys
95

Thr

Gly

15

Ser

rPhe

Leu

Tyr

cys

Thr

Leu
80

Ala

Tyr

Asp

Tyr

val

Glu

Leu

80

Ala

Tyr



Glu

ser

Ser

val

Glu

65

Leu

Ala

Tyr

val

Leu

Met

Ala

50

Gly

Gln

Ala

Asp

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

<400>

Glin

LYS

Gly
35

Ile

Arg

Thr

Ser

Tyr
115

18
125
PRT
Lama

18

Glu val G1In

1

Ser

ser

val

Gly

65

Gln

ser

Leu

Met

Ala

50

Arg

Ite

ser

Arg

Gly

35

Ile

Phe

Asn

Arg

l.eu

Leu

20

Trp

Ser

Phe

Pro

Arg

Trp

val

Ser

Phe

Ser

Thr

ser

85

Ala

Gly

glama

Leu

Leu

20

Trp

Ser

Thr

ser

Ala
100

val

Ser

Phe

Lys

Ile

Leu

85

Tyr

Glu

Cys

Arg

Ser

Ile

70

L.eu

Tyr

Gln

Glu

Cys

Arg

Gly

ser

70

Lys

Gly

Ser
Ala
Glin
G?y
55

Ser
Lys

Gly

Gly

Ser
Glu
Gin
Gly
55

Lys

Pro

Ser

Gly

Phe

Ala

40

Gly

Arg

Pro

Ser

Thr
120

Gly

val

Ala

40

Tyr

ASD

Glu

Ser

Gly

Ser

25

Glin

Tyr

Asp

Glu

Ser

105

Gin

Gly

ser

25

Gin

Lys

Asn

Asp

Arg

eolf-seql

Gly Leu val
10

Gly

Gly

Ile

Asn

Asp

S0

Arg

val

Gly

16

Gly

Gly

Tyr

Ala

Thr

90

lLeu

Page 8

Arg

Lys

Tyr

Ser

75

Thr

Leu

Thr

Leu

Arg

LysS

Asp

Lys

Ala

Arg

Thr

Glu

Asp

60

Lys

Ala

Arg.

val

val

Thr

Glu

Ser

60

Asn

val

Leu

Gln

Phe

Arg

45

Ser

AsSnh

val

Leu

Ser

125

Gln

Phe

Arg

45

val

Thr

Tyr

Ala

Pro

Gly

30

Glu

val

Thr

Tvr

Pro

110

Ser

Thr

Ser

30

Glu

Ser

val

Tyr

Asp
110

Gly

15

ser

Phe

Ser

va'l

Gly

15

ser

Phe

Leu

Tyr

Cys

95

Thr

Asp

Tyr

val

Leu

Tyr

80

Cys

Thr

ASD

Tyr

val

Glu

Leu

80

Tyr



Glu Tyr Trp
115

<210>
<21l>
<212>
<213>

<400

19
125
PRT
Lama

19
Glu val Gln
1

Ser Leu Arg

Ala
35

Ser Met

Ala Ile

50

val

Gly Phe

65

Arg

Gln Thr Pro

Ala Ser Arg

Asp Tyr Trp

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

<400>

20
125
PRT
Lama

20

g1u val Gin

Ser Leu Lys

Ser Met Gly
35

val Ala Ile
50

Gly Arg Phe
65

Gly

GIn

glama

Leu

Leu

20

Trp

Ser

Thr

Ser

Ala

100

Gly

val

Ser

Phe

ser

Ile

Ley

85

Tvr

Glin

glama

Leu

Leu

20

Trp

ser

Thr

val

ser

Phe

Ser

Ile

Glu

Cys

Arg

Gly

Ser

70

Lys

Gly

Gty

Glu

Cys

Arg

Gly

Ser
70

Thr

Ser

Ala

Gin

Gly

55

Arg

Pro

Sar

Thr

sSer

val

GIn

Gly

55

Arg

Gln
120

Gly

Phe

Ala

40

Phe

Asp

Glu

Ser A

Gln
120

Glu

Ala

Ala

40

Tyr

Asp

val

Gly

Ser

25

GIn

Ile

Asn

Asp

Gly

Ser

25

GIn

Ile

Asn

eolf-seqgl
Thr val ser

Gly val

i0

Leu

Gly Arg Thr

Gly Lys Glu

Ala
60

Tyr Asp

Thr Lys Asn

Thr Ala val

90

Leu Arg Leu

Thr val Ser

Gly Leu val

10

Gly Arg Thr

Gly Lys Glu

ser
60

Tyr Asp

Thr Lys Asn
75
page 9

Ser
125

Gin

Phe

Arg

45

val

Thr

TYFr

Ala

Ser
125

Gin

Ser

Arg

45

val

Thr

Pro

Ser

30

Glu

Ser

val

Tyr

Pro

ser

30

Glu

Ser

val

Gly

15

Ser

Phe

Leu

Tyr

95

Thr

Gly

15

Ser

Phe

ieu

Tyr

ASp

Tyr

val

Glu

Leu

80

Tyr

ASp

Tyr

va'l

Gln

Leu
80



Gln Thr Pro
Ala Ser Arg

Asp Tyr Trp
115

<210> 21
<211> 126
<212> PRT
<213> Lama
<400> 21

Glu Met GIn
1
Ser Leu Lys

Ser Met Gly
35

val Ala Ile
50

Glu Gly Arg
65

Leu Gin Thr

Ala aAla ser
TYr Asp Tyr
115
<210> 22
<211> 126
<212> PRT
<213> Lama
<400> 22
Glu val Gln
1
Ser Leu Arg

Ser Leu
85

Ala Tyr
100

Gly Gln

glama
Leu val

Leu ser
20

Trp Phe
Ser Ser
phe Thr

Pro Ser
85

Arg Ala
100

Trp Gly

glama

Leu val
5

Ley Ser
20

Lys

Gly

Glu

cys

Arg

Ser

Ile

70

L.eu

Tyr

Gin

Glu

Cys

Pro

ser

Thr

Ser

Ala

Gin

Gly

55

Ser

Lys

Gly

Gly

Ser

Ala

Glu

Ser

Glin
120

Gly

Phe

Ala

40

Gly

Arg

Pro

Ser

Thr
120

Gly

Ala

Gly

Ser

25

Gin

Tyr

ASp

Glu

ser

105

Gin

Gly

Ser
25

eolf-seql

Thr Ala val

90

leu

Thr

Gly
10

Gly
Gly
Ile
ASh
Asp
90

Arg

val

Gly
10

Gly

Arg

val

Leu

Arg

Lys

Tyr

Thr

75

Thr

Leu

Thr

Leu

Arg

Leu

Ser

val

Thr

Glu

ASp
60

Lys

Ala

Arg

val

val

Thr

page 10

Tyr Tyr Cys Ala
g5

Ala Asp Thr Tyr
110

ser
125

Gln

Phe

Arg

45

Ser

Asn

Asp

l.eu

Ser
125

Gin

Phe

Pro

Ser

30

Glu

val

Thr

Tyr

Ala

110

ser

Gly

15

ser

Phe

Ser

val

Tyr

95

ASp

o
Tyr
val
Leu
Tyr
80

cys

Thr

Ala Gly Asp
15

ser ser Tyr

30



Ser Met

val ala
50

Glu Gly
65

Leu Gin

Ala Ala

Tyr Asp

<210>
<211>
<212>
<213>
<400>
Glu val
1

Ser lLeu

Ser Met

val Ala
50

Glu Gly
65

Leu Gin

Ala Ala

TYr Asp

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

Gly
35

Ile

Arg

Ile

Ser

Tyr
115

23
126
PRT
Lama

23
Glin

Lys

Gly

35

Ile

Arg

Thr

Ser

TYr

24
126
PRT
Lama

Trp Phe
Ser Ser
phe Thr
Asn Ser
85

Arg Ala

Trp Gly

glama
Leu val
Leu Ser
20
Trp pPhe
ser ser
rphe Thr
Pro ser
85

Arg Ala

Trp Gly

glama

Arg

ser

Ile

70

Leu

Tyr

Glin

Glu

Cys

Arg

Gly

Ile

70

Leu

Tyr

Gln

Gln

Gly

55

Ser

Lys

Gly

Gly

ser

Ala

Gin

Gly

55

Ser

LysS

Gly

Gly

Ala

40

Asn

Arg

Pro

Ser

Thr
120

Gly

Phe

Ala

490

Gly

Arg

Pro

Ser

Thr
120

Gln

TYr

Asp

Lys

Ser

105

Gln

Gly

Ser

25

Glin

Tyr

Asp

Glu

Ser

105

Gln

eolf-seql
Gly Lys Glu

LYS

Asn

ASp

a0

Arg

val

Gly

10

Gly

Gly

Ile

ASh

AsSp

90

Arg

val

Tyr

Thr

75

Thr

Leu

Thr

Leu

Arg

Lys

Tyr

Thr

75

Thr

Leu

Thr

ASp

60

Lys

Ala

Arg

val

val

Thr

Glu

ASp

60

Lys

Ala

Arg

val

Page 11

Arg

45

Ser

Asn

val

Leu

Ser
125

Gin

Phe

Arg

45

Ser

Asn

ASp

Ley

ser
125

Glu

val

Thr

Tyr

Gly

110

Ser

PIro

Ser

30

Glu

val

Thr

Tyr

Ala

110

ser

Fhe

ser

val

Tyr

AsSp

Gly

15

Ser

Phe

Ser

val

Tyr

95

AsSp

val

Leu

Tyr

80

cys
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Ser Ser

GlIn

Glu

Cys

Arg

Gly

ser

70

Lys

Gly

Gly

Glu

Ccys

Arg

Ser

Gly

Ser
va'l
Gln
Gly
55

Arg
Pro

sSer

Thr

Ser
Ala
GIn

Gly
55

Thr
120

Gly

Ald

Ala
40

TYyr
Asp
Glu

Ser

§1n

Gly
Phe
Ala
40

Gly

105

Gln

Gly

ser

23

Gln

Ile

Asn

ASD

Gly
Ser
25

Gin

Tyr

eoltf-seql

val Thr val

Gly
10

Gly
Gly
Tyr
Thr
Thr
90

Leu

Thr

Gly
10
Gly

Gly

Ile

Leu

Arg

Lys

ASp

Lys

75

Ala

Arg

val

Leu

Arg

Lys

Tyr

val

Thr

Glu

Ser

60

Asn

val

Leu

Ser

val

Thr

Glu

Asp
60

Page 21

Ser
125

Gln

ser

Arg

45

val

Thr

Tyr

Ala

Ser
125

Gin

phe

Arg

45

Ser

110

5er

Pro

Ser

30

Glu

Ser

val

Tyr

ASD

Pro

Ser

30

Glu

val

Gly
15

Ser
Phe
Leu
Tyr
Cys
95

Thr

Gly
15
Ser

Phe

Ser

ASp

Tyr

va'l

GIn

Leu

80

Ala

Tyr

Asp

Tyr

val

Leu



Glu Gly Arg
65

Leu GIn Thr

ala Ala ser
Tyr AsSp Tyr

115
<210> 42
<211> 126
<212> PRT
<213> Lama
<400> 42
Giu val Gln
1

Ser Leu Lys

ser Met Gly
35

va'l-Ala Ie
50

Glu Gly Arg
65

teu Gin Thr

Ala Ala ser
Tyr Asp Tyr
i1s
<210> 43
<211> 125
<212> PRT
<213> Lama
<400> 43

Glu val GlIn
1

Ser Leu Arg

Phe

Pro

Arg

100

Trp

Thr
ser
85

Ala

Gly

glama

L.eu
Ley
20

Trp
ser

Phe

Pro

val

Ser

Phe

Ser

Thr

sSer
85

Ala

Gly

glama

l.eu

Leu

val
5

Ser

Ile

70

Leu

Tyr

Gln

Glu

Cys

Arg

Ser

Ile

70

Leu

Tyr

Gin

Glu

Cys

Ser

Lys

Gly

Gly

Ser

Ala

Glin

Gly

55

ser

Lys

Gly

Gly

ser

Ala

Arg

Pro

Ser

Thr
120

Gly

Phe

Ala

40

Gly

Arg

Pro

ser

Thr
120

Gly

rhe

ASD
Glu
ser
105

Gin

Gly

Ser

25

Gln

Tyr

ASp

Glu

Ser

105

Glin

Gly

Ser

eolf-seql

Asn Thr Lys
75

ASp
90

Arg

vai

Gly
10
Gly

Gly

Asn
Asp
90

Arg

val

Gly
10

Ala

Leu

Thr

Leu

Arg

Lys

Tyr

Thr

75

Thr

Leu

Thr

Leu

Ala

Arg

val

val

Thr

Glu

ASp

60

Arg

Ala

ATg

val

val

Gly Arg Thr
Page 22

Asn

ASp

Leu

Ser
125

Gln

Phe

Arg

45

ser

Asn

ASp

teu

Ser
125

Gin

Phe

Thr val
Tyr Tyr
Ala Asp
110

Ser

Pro Gly
15

ser ser
30

Glu Phe
val ser
Thr val
Tyr Tyr
Ala Asp
110

Ser

Ala Gly
15

Ser Ser

TYr
80
Cys

Thr

AsSp

Tyr

val

Leu

Tyr

80

Cys

Thr

Gly

Tyr



Ser

val

Gly

65

GlIn

Ala

Asp

Met

Ala

50

Arg

Thr

Ser

Tyr

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

<400>

Gty
35

Ile

Phe

Pro

Arg

Trp

44
126
PRT
Lama

44

Gilu val Gln

1

Ser

Ser

val

Glu

65

Leu

Ala

Tyr

Ley

Met

Ala

50

Gly

Gin

Ala

AsSp

<210>
<211>

Lys

Gly

35

Ile

Arg

Thr

Ser

Tyr

115

45
126

20

Trp

ser

Thr

Ser

Ala

100

Gly

Phe

ser

ITe

Leu

85

Tyr

Gln

glama

L.eu

Leu

20

Trp

Ser

Phe

Pro

val

ser

Phe

Sear

Thr

Ser

85

Ala

Gly

Arg

Gly

Ser

70

Lys

Ala

Gly

Glu

Cys

Arg

Ser

Ile

70

Leu

Tyr

Glin

Glin

Gly

55

Arg

Pro

Ser

Thr

ser

Ala

GIn

Gly

35

Ser

Lys

Gly

Gly

Ala

40

Tyr

ASD

Glu

Ser

Gin
120

Gly

Ala

25

Gln

Lys

Asn

ASp

Gly

ser

25

Ala

40

Gly

Arg

PTo

Ser

Thr
120

Glin

Tyr

ASp

Glu

ser

105

Gin

eolf-seql

Gly

Tvyr

Thr

Thr

90

Leu

Thr

ASp
10

Gly
Gly
Ile
Asn
ASp
90

Arg

val

Lys

ASD

Lys

75

Ala

Arg

vai

Leu

Arg

Lys

Tyr

Thr

75

Thr

leu

Thr

Glu

Ala

60

ASn

val

Leu

Ser

val

Thr

Glu

Asp

60

LYS

Ala

Arg

val

Page 23

Arg

45

val

Thr

Tyr

Ala

Ser
125

Glin

Phe

Arg

45

Ser

Asn

val

Leu

Ser
125

30

Glu

ser

val

Tyr

ASD
110

Pro

Ser

30

Glu

val

Thr

Tyr

Ala

110

ser

Phe

Leu

Tyr

Cys

Thr

Gly

15

ser

Phe

Ser

val

Tyr

ASp

val
Glu
Leu
80

Ala

Tyr

ASp
Tyr
val
f.eu
Tyr
80

Cys

Thr



<212> PRT

<213>

l.ama

<400> 45

Glu

1

Ser

ser

val

Glu

65

Leu

Ala

Tyr

val GlIn

Leu Arg

Met Gly

35

Ala Ile

50

Gly Arg

Gin Ile

Ala Ser

ASp Tyr
115

<210> 46
<211> 125
<212> PRT

<213>

Lama

<400> 46

Glu
1

Ser
ser

val

Gly
65

val Glin

Leu Lys

Met Gy
35

Ala 1le
30

Arg Phe

Gln Thr Pro

glama

Leu

Leu
20

Trp.

Ser

Phe

Asn

va’l

Ser

Phe

ser

Thr

Ser

85

Ala

Gly

glama

lLeu
Leu
20

Trp
Ala

Thr

ser

val

Ser

Phe

Ser

Ile

Leu
85

Glu

Cys

Arg

Ser

Ile

70

Leu

Tyr

Gln

Glu

Cys

Arg

Gly

Ser

70

Lys

ser

Ala

Gin

Gly

55

Ser

LYs

Gly

Gly

ser

Ala

GIn

Gly

55

ATG

Pro

Glu

Ala

Ala

40

Asn

Arg

Pro

Ser

Thr
i20

Gly

phe

Ala

40

Tyr

ASD

Glu

Gly

Ser

25

Glin

Tyr

Asp

Glu

Ser

105

Gin

Gly

Ser

25

Glin

Ile

AsSn

ASp

eolf-seql

Gly
10

Gly
Gly
Lys
Asn
ASp
90

Arg

val

Gly

10

Gly

Gly

Tyr

Thr

Thr
90

Leu

Arg

Lys

Tyr

Thr

75

Thr

Leu

Thr

Ley

Arg

LYS

Asp

val

Thr

Glu

Asp

60

LYS

Ala

Arg

val

val

Thr

Glu

Ala

60

Asp

val

Page 24

Gln

Phe

Arg

45

Ser

Asn

val

Leay

Ser
125

Gln

Phe

Arg

45

val

Thr

Tyr

Ala

ser

30

Glu

val

Thr

Tyr

Gly

Ser

Pro

ser

30

Glu

Ser

val

Tyr

Gly
15

ser
Phe
Ser
val
Tyr
95

Asp

Gly

15

Ser

phe

Leu

Tyr

Cys
95

Asp

Tyr

val

Leu

“TYyr

80

Cys

Thr

Asp

Tyr

val

Glu

Leu

80

Ala



Ala ser Arg Ala Tyr

100

Asp Tyr Trp Gly Gln

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

<220>
<223>

<400>

115

47

125

PRT
Artificial

Mutated lama

47

Giu val GIn Leu val
1 5

Ser
Ser
val
Gly
65

Gln

Ser

Glu

Leu

Met

Ala

50

Arg

Ile

Ser

Tyr

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

<220>
<223>

<400>

Arg Leu Ser
20

Gly Trp Phe
35

Ile Ser Lys

Phe Thr Ile

Asn Ser Leu
85

Arg Ala Tyr

Trp Gly Gln
115

48

1253

PRT
Artificial

Mutated lama

48

Glu val GIn Leu val

1

5

Ser Leu Arg Leu Ser
20

105

eolf-seql
Gly Ser Ser Arg Leu Arg Leu Ala Asp Thr Tyr
110

Gly Thr GIn val Thr val ser Ser

120

glama seguence

Glu

cys

Arg

Gly

ser

70

Arg

Gly

Gly

Ser Gly Gly

Glu

Gln

Gly

55

Arg

Pro

Ser

Thr

Ala

Ala

40

Tyr

ASD

Glu

Ser

Leu
120

Ser

25

Pro

Lys

Asn

glama sequence

Gly
10

Gly
Gly
Tyr
Ala
Thr
90

Leu

Thr

Leu

Arg

Lys

ASp

Lys

Ala

Arg

val

val
Thr
Glu
serp
60

Asn
val

Leu

Ser

125

Gln

Phe

Arg

45

val

Thr-

Tyr

Ala

Ser
125

Thr

Ser

30

Glu

Ser

val

Tyr

ASp
110

Gly
15

ser
Phe
Leu
Tyr
Cys
g5

Thr

Gly

Tyr

val

Glu

Leu

&0

Ala

Tyr

Glu ser Gly Gly Gly Leu val GIn Pro Gly Gly
10 , 15

Cys Ala Ala ger Gly Arg Thr Phe Ser Ser Tyr
5 30

Page 25



Ser Met Gly Trp Phe
35

val Ala ile Ser Lys

50

Gly Arg Phe Thr Ile

65

Gin Met Asn Ser Leu

85
Ser Ser Arg Ala Tyr
100

Glu Tyr Trp Gly GlIn
115

<210> 49

<211> 125

<212> PRT

<213> Artificial

<220>

<223> Mutated Tama

<400> 49

Glu val GlIn
1

Ser

Ser

va’l

Gly

65

Glin

Ser

Glu

L.eu

Met

Ala

50

Arg

Ile

Ser

Tyr

<210>
<211>

Arg

Gly

35

1le

Phe

Asn

Arg

Trp

115

50
125

Leu

teu

20

Trp

Ser

Thr

ser

Ala

100

Gly

val

5

Ser

Phe

LysS

Ile

Leu

85

TYF

Gin

Arg

Gly

Ser

70

Arg

Gly

Gly

Gin

Gly

55

Arg

Pro

Ser

Thr

Ala

40

Tyr

AsD

Glu

Ser

Leu
120

Pro

Lys

Asn

ASD

glama seqguence

Glu

Cys

Arg

Gly

ser

70

Arg

Gly

Gly

Ser

Glu

Gin

Gly

55

Arg

Pro

Ser

Thr

Gly

Ala

Ala

40

Tyt

Asp

Glu

Ser

Leu
120

Gly

Ser

25

Pro

Lys

Asn

Asp

eolf-seq]
Gly Lys Glu

Tyr

Ala

Thr

90

Leu

Thr

Gly

10

Gly

Gly

Tyr

Ala

Thr

a0

Leu

Thr

ASp

LYS

75

Ala

Arg

val

Leu

Arg

Lys

AsSp

LysS

75

Ala

Arg

val

Ser

60

ASnh

val

Leu

Ser

val

Thr

Glu

Ser

60

Asn

val

Leu

Ser

Page 26

Arg

45

val

Thr

Tyr

Ala

Ser
125

Gln

Phe

Arg

45

val

Thr

Tyr

Ala

ser
125

Glu

Ser

val

Tyr

Asp
110

Pro

Ser

30

Glu

ser

va'l

Tyr

AsSp
110

Phe

Leu

Tyr

Cys

Thr

Gly

15

ser

Phe

Leu

Tyr

Cys

95

Thr

val

Glu

Leu

80

Ala

Tyr

Gly

Tyr

val

Glu

Leu

80

Ala

Tyr



<212>
<213>

<220>
<223>

<400>

PRT

50

Glu val GIn Leu
1

Leu
20

Ser Leu Arg

Met Gly

35

Ser Trp

Ala Ile

50

val Ser

Gly Phe Thr

65

Arg

Gin Ile Asn Ser

Ala
100

ser ser Arg

Glu Trp Gly

Tyr Try
115
51

125
PRT

<210>
<Z211>
<Z212>
<Z13>

<220>
<223>

<4Q0> 51

Glu val Gln
1

Leu

Leu
20

Ser Leu Arg
rp

Ser met Gly
35

val Ala Ile
50

Ser

Gly Arg Phe Thr
65

Artificial

Mutated Tama

val

ser

Phe

Lys

Ile

Lely

85

Tyr

GIn

Artificial

Mutated lama

val
5

Ser
Phe
Lys

Ile

glama seguence

Glu ser Gly Gly

Glu val Ser

25

Cys

Ala
40

Arg Gln Pro

Gly Gly

35

Tyr Lys

ser
70

LYS ASp Asn

Arg Pro Glu Asp

Gly ser ser

Gly Thr Leu val

120

glama sequence
Glu ser Gly Gly

¢ys Glu val ser
25

Arg Gin Ala Gin
40

Gly Gly Tyr Lys
55

Ser Lys Asp Asnh
70

Arg-

eolf-seql

Gly
10

Gly
Gly
Tyr
Ala
Thr
80

L.eu

Thr

Gly
10
Gly

Gly

Tyr

Leu

Arg

Lys

ASp

Lys

Ala

Arg

val

Ley

AFrg

Lys

Asp

val

Thr

Glu

Ser

60

Asn

val

Leu

Ser

val

Thr

Glu

Ser
60

Ala Lys Asn

75

Page 27

Gln

Phe

Arg

45

val

thr

Tyr

Ala

Ser
125

Glin

Phe

Arg

45

val

Thr

Thr

ser

30

Glu

Ser

val

Tyr

AsSp
116

Thr

Ser

30

Glu

Ser

va'l

Gly
15

Ser
Phe
Leu
TYP
Cys
95

Thr

Gly
15

Ser
Phe

Leu

Tyr

Gly

Tyr

val

Glu

Leu

80

Ala

TYr

Asp

Tyr

val

Glu

Leu
80



Gln Met Asn Ser Leu

Ser Ser Arg Ala Tyr
100

Glu Tyr Trp Gly Gln
115

<210> 52

<211> 125

<212> PRT

<213> Artificial

<220>

<223> wMutated lama

<400> 52

Glu val Gin Leu val

1 5

Ser Leu Arg Leu Ser

20

Ser Met Gly Trp Phe
35

val Ala Ile Ser Lys

50

Gly Arg Phe Thr Ile

65

Gln Ile Asn Ser Leu

85
Ser Ser Arg Ala Tyr
100

Glu Tyr Trp Gly Gin
115

<210> 53

<211> 125

<212> PRT

<213> Artificial

<220> '

<223> Mutated lama

<400> 53

Glu val Gln Leu val
1 5

Arg Pro Glu Asp

Gly ser Ser Arg

105

Gly Thr Leu val

120

glama sequence

Ghu

Cys

Arg

Gly

Ser

70

Arg

Gly

Gly

ser Gly Gly

Glu

Glin

Gly

55

Lys

Pro

sSer

Thr

val

Ala

40

Tyr

ASp

Glu

Ser

Leu
120

Ser

25

Pro

Lys

Asn

Asp

glama sequence

eolf-seq]

90

Thr Ala val Tyr Tyr Sys Ala
5

Leu Arg Leu Ala Asp Thr Tyr
110

Thr val Ser Ser

Gly teu
10

Gly Arg
Gly tLys
Tyr Asb
Ala Lys
Thr Ala
90

Leu Arg

Thr vat

val

Thr

Glu

ser

60

Asn

val

Leu

Ser

125

Gln

Phe

Arg

45

va'l

Thr

Tyr

Ala

Ser
125

Pro

sSer

30

Glu

Ser

vat

Tyr

Asp
110

Gly

15

Ser

Phe

Leuy

Tyr

Cys

a5

Thr

ASp

Tyr

val

Glu

Leu

80

Ala

Tyr

Glu ser Gly Gly Gly Leu val Gin Thr Gly Gly
10 15

Page 28



Ser

Ser

val

Gly

65

Gln

Ser

Glu

Leu Arg

Met Gly
35

Ala Tle

50

Arg phe

Ite Asn

Ser Arg

Tyr Trp
115

<210> 54
<211> 125
<212> PRT

<213>

<220>

<223>

<400> 54

Leu

20

Trp

sSer

Thr

Ser

Ala

100

Gly

Glu val Gin Leu
1

Ser

Ser

val

Gly

65

Gin

ser

Leu Arg

Met Gly
35

Ala Ile
50
Arg Phe

Ite Asn

Ser Arg

Leu

20

Trp

Ser

Thr

Ser

Ala
100

Ser

Phe

Lys

Ile

Leu

85

Tyr

GIn

Artificial

Mutated Tama

val

5

Ser

phe

Lys

Ile

Leu

85

Tyr

Cys

Arg

Gly

Ser

70

Arg

Gly

Gly

Glu

Gln

Gly

55

Arg

Pro

Ser

Thr

val

Ala

40

Tyr

ASp

Glu

ser

Leu
120

ser

25

Pro

Lys

Asn

ASp

giama seguence

Glu

Ccys

Arg

Gly

Ser

70

Arg

Gly

Ser Gly Gly

Ala

Gln

Gly

55

Lys

Pro

Ser

val

Ala

40

Tyr

Asp

Glu

Ser

sSer

25

Gln

Lys

Asn

Asp

eotf-seql

Gly Arg Thr

Gly Lys Glu

Tyr Asp Ser
60

Ala Lys Asn

75

Thr Ala Val

20

Leu Arg Ley

Thr val Ser

Gly Leu val

10

Gly Arg Thr

Gly Lys Glu

Tyr Asp Ser
60

Ala Lys Asn

Thr Ala val

90

Leu Arg

Page 29

Leu

Phe

Arg

45

val

Thr

Tyr

Ala

ser
125

Gln

Phe

Arg

45

va'l

Thr

Tyr

Ala

Ser

30

Glu

Ser

val

Tyr

Asp

Thr

Ser

30

Glu

ser

val

Tyr

Ser

Phe

Leu

TYP

Cys

95

Thr

Gly
15

Ser
Phe
Leu
Tyr
Ccys
85

Thr

Tyr

val

Glu

Leu

80

Tyr

Asp

Tyr

val

Glu

Leu

80

Ala

TYr



Glu Tyr

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

<220>
<223>

<400>
Glu val
1

Ser Leu

Ser Met

val Ala
50

Gly Arg
65

Gln 1le

ser Ser

Glu Tyr

<210>
<211>
<212>

Trp Gly GlIn
115

35

125

PRT
Artificial
Mutated lama
55

Gin Leu ¥a1

Arg Leu Ser
20

Gly Trp Phe
35

Ile Ser Lys
Phe Thr Ile

Asn Ser Leu
85

Arg Ala Tyr
100

Trp Gly Gin
115

56
125
PRT

<213> Artificial

<220>
<223>

<400>

Asp val
1

Ser Leu

ser Met

Mutated Tlama
56

Gln Leuy ga?

Arg Leu Ser
20

Gly Trp Phe
35

Gly Thr Leu val Thr val ser ser
120

glama sequence

Glu

Cys

Arg

Galy

Ser

70

Lys

Gly

Gly

ser

Glu

Gin

Gly

55

Lys

Pro

Ser

Thr

Gly

val

Ala

40

Tyr

ASp

Glu

Ser

Gin
120

Gly

ser

25

Gin

Lys

Asn

ASp

glama sequence

G1u_5er Gly Gly

Cys Ala Ala ser

Arg Gln Ala Pro

40

eolf-seql

Gly
10

Gly
Gly
Tyr
Ala
Thr
90

Leu

Thr

Leu

Arg

Lys

Asp

LYS

Ala

Arg

val

val

Thr

Glu

Ala

60

AsSn

val

Ley

Ser

Gly Leu val
10

Gly Arg Thr

Gly Lys Glu

Page 30

125

Gin

Phe

Arg

45

val

Thr

Tyr

Ala

Ser
125

Glin

Phe

Thr

‘Ser

30

Glu
Ser
val
Tyr

AsSp
110

Pro

ser
30

Gly Asp
15

Ser Tyr

rPhe val

Leu Glu

Tyr Leu
80

Cys Ala
95

Thr Tyr

Gly Gly
15

ser Tyr

Arg Glu Phe val
45



val Ala
50

Gly Arg
65

Gln Met
Ser ser
Glu Tyr

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

<220>
<223>

<400>

Ile

Phe

Asn

Arg

Trp

115

57
125
PRT

57

Ser Lys

Thr Ile

Ser Leu
85

Ala Tyr
100

Gly Gln

Artificial

Mutated lama

Asp. val GlIn Leu val

1

Ser Leu
Ser Met

val Ala
50

Gly Arg
65

Gin Ile
ser Ser
Glu Tyr

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

<400>

Arg

Gly

35

Ile

rhe

Asn

Arg

Trp

58
122
PRT
Lama

58

5

Leu Ser
20

Trp Phe

ser Lys

Thr ITe

Ser Leu

85

Ala Tyr
100

Gly GlIn

glama

Gly Gly Tyr
55

ser Arg Asp
70

Arg Pro Glu

Gly Ser Ser

Gly Thr Leu

120

Lys

Asn

Asp

glama sequence

Glu
Cys
Arg
Gly
Ser
70

Arg

Gly

Gly

ser

Ala

Glin

Gly

55

Arg

Pro

Ser

Thr

Gly

Ala

Ala

40

Tyr

Asp

Glu

Ser

Leu
120

Gly

Ser

25

Pro

Lys

Asn

ASp

eolf-seql
Tyr Asp Ala
60

Ala
Thr
90

Leu

Thr

Gly

10

Gly

Gly

Tyr

Ala

Thr

90

Leu

Thr

Lys

75

Ala

Arg

val

Leu

Arg

LYS

Asp

Arg

val

Asn

val

Leu

ser

Va}
Thr
Glu
Ala
50

Asn
val

Leu

ser
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val

Thr

Tyr

Ala

Ser
125

Gin

Phe

Arg

45

val

Thr

Tyr

Ala

ser
125

ser

vai

Tyr

ASD
110

Pro
ser
30

Gly
Ser
val

Tyr

ASp
110

Leu
Tyr
Cys
95

Thr

Gly

15

Ser

Phe

Leu

Tyr

cys

Thr

Glu
Leu
80

Ata

Tyr

Gly

Tyr

val

Giu

Leu

80

Ala

Tyr



Glu

Ser

Gly

Ser

Gly

65

Gin

Ala

Gly

val

Leu

Met

Ala

50

Arg

Met

Ser

Gin

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

<400>

Gln

Arg

Gly

35

Ile

Phe

Ash

Pro

Glu val Gn

1

Ser

ASp

Ala

Lys

Leu

Ala

Leu

Met

Ala

50

Gly

Glin

Ala

Arg

Gly

35

Ile

Arg

Met

Gly

Leu

l.eu

20

Trp

Ser

Thr

ser

Thr

100

Thr

Leu

Leu

20

Trp

Asn

Phe

ASh

val

Ser

phe

Glu

Ile

Leu

85

Ile

Gln

ser

Phe

Trp

Thr

Thr

85

Ie

Glu

Cys

Arg

Tyr

ser

70

Thr

Leu

val

Glu

Cys

Arg

Ser

Ile

70

L.eu

Pro

Ser Gly
Thr ala
Gln Ser
40
Ser Asn
55
Arg Asp
Pro Asp

Leu Thr

Thr val
120

ser Gly
val Ala
GIn Ala

40

Gly Leu
55
ser Arg

Lys Pro

ser Ser

Gly

ser

25

Pro

Thr

Asn

ASp

Thr

105

Ser

Gly

Thr

25

Pro

ser

ASp

Glu

Ser
105

eolf-seql

Gly Leu val

10

Gly

Gly

Tyr

Thr

Thr

20

GHu

Ser

Gly
10

Gly
Gly
Thr
Asn
ASD
90

Arg

Gly

Lys

Cys

Gin

Leu

ATg

Lys

Phe

Asp

75

Thr

Phe

ser

Glu

ser

60

Asn

Ile

Trp

val

Thr

Glu

Ala

Ser

Page 32

Gln

Phe

Arg

45

ASp

Thr

Tyr

Tyr

Glin

Phe

Arg

45

Thr

Gly

val

ser

Ala

ser

30

Glu

Ser

val

Tyr

LYS

Ala

Arg

30

Glu

Asp

Ala

Tvyr

Pro
110

Gly
15

Ser
phe
val
TYP
Cys
95

Tyr

Gly
15

Ala
Phe
Ser
l.au
Ser
95

Ala

Gly

Tyr

val

Arg

Leu

80

Ala

Trp

Asp

Ser

val

val

STyr

cys

Ala



Tyr Ala ser

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

<400>

115

60
125
PRT
Lama

60

GTu val Gln

i

Ser

val

Ala

LYS

Leu

Ala

Arg

Leu

Met

Ala

50

Gly

Arg

Ala

Tyr

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

<400>

Arg

Ala
35

Ile

Arg

Met

Asp

6l
111
PRT
Lama

61

c¢lu val Gln

1

ser Leu Arg

Thr val Ala

35

Ala Thr Ile

50

Gly Arg Phe
65

Trp

Gly

glama

Leu

teu

20

Trp

Thr

rhe

Asn

val

Ser

rhe

Trp

Thr

Ser

85

Phe

Gin

gltama

Leu

Leu

20

Trp

Thr

Thr

val

Ser

Tyr

Pro

Ile

Glin

Glu

cys

Arg

Ser

Tie

70

Leu

LyS

Gly

Glu

cys

Arg

Ser

Ser
70

Gly

Ser

Thr

GIn

Ala

55

ser

Lys

Gly

Thr

Ser

Ala

Glin

Gly

55

Arg

Thr
120

Gly

Ala

Ala

40

Pro

Arg

Pro

Arg

Gln
120

Gly

Ala

Ala

40

TYr

ASpP

GIn

Gly

ser

25

Pro

Thr

ASp

Giu

ser

105

val

Gly

Ser

25

Pro

Thr

Asn

eolf-seql
val Thr val

Gly
10

Thr
Gly
The
ASH
ASp
a0

Ile

Thr

Gly
10
Gly

Gly

Tyr

Leu

Ser

Lys

Tyr

Ala

75

ser

val

val

Leu

Ser

Ile

Tyr

val

Ile

Glu

Tyr

60

Lys

Ala

Thr

Ser

val

Ala

Gln

Trp
60

ser Lys Asn
75
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Ser
125

Gln
Tyr
Arg
45

Ala
Asn
Ile
Pro

ser
125

GIn
val
Arg
45

Asp

Ser

Ala
Thr
30

Glu
ASD
Thr
Tvr

Ser
1106

Pro
Gly
30

Gin

Phe

val

Gly
15

Ile
Phe
Ser
val
Tyr
95

ASp

Gly
15

AsD
Leu

val

TYF

Gly

Thr

val

val

Tyr

Gly

val

Lys

Leu
80



Gln Met Asn

Thr &In Phe

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

<400>

62
128
PRT
Lama

62

Glu val Gln

1

Ser

ASp

Ala

Lys

Leu

Ala

Lys

Leu

val

val

50

Gly

Gln

Ala

His

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

<400>

Arg

Gly
35

Ile

Arg

Met

Arg

Tyr
115

63
121
PRT
Lama

63

Glu val GIn
1

Ser l.eu Arg

Asn Met Gly

35

Ser

Tyr
100

Leu
85

Trp

glama

Leu

Ley

20,

Trp

Arg

Phe

Asn

Ser

100

Asn

val

Ser

Phe

Trp

Thr

ser

85

Arg

Tyr

glama

Leuy

Leu
20

Trp

val
5

Ser

Phe

Lys

Gly

Glu

Cys

Arg

Ser

Leu

70

Ley

Pro

Trp

Glu

Cys

Arg

Pro

GlIn

sSer

Ata

Gin

Thr

55

Ser

Lys

Leu

Gly

ser

Ala

Gln

Glu

Gly

Gly
Ala
Ala
40

Gly

Arg

Pro

Gly

Gln
120

Gly

Ala

Ala
40

ASp

Thr
105

Gly
Ser
25

Pro
Gly
Asp
Glu
Ala
105

Gly

Gly

Ser
25

Pro

eolf-seqgl

Thr Ala Ala

90

Gin

Gly
10

Gly
Gly
Thr
Asnh
ASp
20

Gly

Thr

Gly
10

Gly

Gly

val

Leu

Arg

Lys

Tyr

Ala

75

Thr

Ala

Gln

Leu

Arg

Lys

Thr

val

Thr

Glu

Thr

60

LyS

Ala

Trp

val

Ala

Ser

Glu
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Tyr

val

Gln

Phe

Arg

45

Ser

Asn

val

Tyr

Thr
125

Gin

Phe

Arg
45

Tyr

ser
110

Ala

ser

30

Glu

Asp

Thr

Tyr

Ser

110

val

Ala

Ser
30

Glu

Cys
95

Ser

Gly
15

Thr
Phe
Ser
Met
Tyr
95

Gly

Ser

Gly
15

His

Phe

Ash

Gly

ASp

val

vai

Tyr

80

Cys

Glu

Ser

ASp

Tyr

val



Ala

Leu

Ala

Gln

Ser

50

ASp

Gin

Ala

Gly

<21(>
<211
<212>
<213>

<400>

Ile

Arg

Met

Thr

Thr
115

64
113
PRT
Lama

64

Glu val GlIn
1

Ser

Ala

Ile

Phe

65

Asnh

Ser

Ser

Leu

Trp

ser
50

Thr I

sSer

Ser

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

<400>

Arg

Tyr
35

Ser

Leu

Arg

65
116
PRT
Lama

65

Glu val Gln
1

Arg

Phe

Asn

Ala

100

Gln

Gly

Thr

ser

85

Phe

val

glama

Leu
Leu
20

Arg

Gly

LysS

Pro
160

val

Ser

Gin

Gly

- Arg

Ala
85

Ash

gltama

Gly
Ile
70

Leu

Tyr

Thr

Glu

Cys

Ala

Thr

ASD

70

Glu

Pro

Gly
55

ser
Lys

Arg

val

Ser

val

Pro

Thr

55

ASH

Asp

Trp

Gly

Arg

Pro

Gly

ser
120

Gly

Ala

Gly

40

Ala

Ser

Thr

Gly

Ser

Glu

Glu

Pro

105

Ser

Gly

Ser

25

Lys

Tyr

Lys

Ala

Ala
105

eolf-seql
Thr Thr Tyr
60

Asn Ala
75

Lys

Asp Thr Ala

90

Tyr Asp Tyr

Gly Leu
10

Gly Ile

Mis Arg

val Asp

Asn Thr
75

val Tyr
a0

Gty Thr

val

Arg

Glu

ser

60

val

Tyr

Gln

Ala

Asn

val

Asp

Gln

Phe

Leu

45

val

iyy

Cys

val

Asn
Thr
Tyr

Tyr
110

Pro
Met
30

val
LysS
Leu

Asn

Thr
110

Ser
val
Tyr
a5

Trp

Gly
15

ser
Ala
Gly
Glin
Thr
95

val

val
Tyr
80

Cys

Gtly

Gly

Met

Arg

Arg

Met

80

Phe

Ser

teu val Glu Ser Gly Gly Ggy Leu val G1n Pro Gly Gly
1

5
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15



Ser Leu
Ala Met
Ala Arg

50
Lys Gly
Leu Gin
Asn Ala

Thr val

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

<400>
Glu val
1
Ser Leu
val Met
Ala Ala
50
Lys Gly
teu Gln

Ala Ala

Lys Tyr

Arg

Ala

35

Ile

Arg

Met

Ala

ser

115

66
125
PRT
Lama

66

Gln

Arg

Ala

35

Ile

Arg

Met

Asp

Trp

Leuy

20

Trp

Ser

Phe

Asn

Tyr

100

Ser

Ser

Tyr

Ser

Thr

ser

85

Arg

glama

Leu

Leu

20

Trp

Thr

Phe

Asn

Arg

100

Gly

val

Ser

Phe

Trp

Thr

Ser

85

Phe

Gin

Cys

Arg

Gly

val

70

Leu

Thr

Glu

Ccys

Arg

ser

Ile

70

Leu

Lys

Gly

Ala

Glin

Gly

55

Ser

LyS

Tyr

ser

Ala

Gin

Ala

55

Ser

Lys

Gly

Thr

Ala

Ala

40

Gly

Arg

Pro

Asn

Gly

Ala

Ala

40

Pro

Arg

Pro

Arg

Gin
120

ser

25

Pro

Phe

ASD

Glu

Tyr
105

Gly

Ser

25

Pro

Ser

ASp

Glu

ser

105

val

eolf-seql

Gly Asn Ile

Gly

Thr

Asn

Asp

90

rp

Gly
10

Thr
Gly
Ser
Asn
ASp
90

Ile

Thr

LysS

Tyr

Ala

75

Thr

Gly

Leu

Ser

Lys

Tyr

Ala

75

Ser

val

val

Gln

Tyr

60

Lys

Ala

Glin

val

Ite

Glu

Tyr

60

Lys

Ala

Thr

Ser
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Phe

Arg

45

Leu

Asn

val

Gly

Glin

Tyr

Ser

45

Ala

Ash

Ile

Arg

ser
125

Ser

30

Glu

Asp

Thr

Tyr

Thr
110

Ala

Ser

30

Glu

ASp

Thr

Tyr

Ser
110

Asn
Leu
ser
val
Tyr

95

Gln

Gly
15

Ile
Phe
Ser
val
Tyr

ASD

AsSn

va'l

val

Tyt

Cys

val

Gly

Thr

val

val

Tyr

80

Cys

Tyr



<210 67
<211> 125
<212> PRT

<213>

Lama

<400> 67

Glu

1

Ser

va'l

Ala

Lys

65

Leu

Ala

Arg

val Gin

Leu Arg

met Ala

35

Ala Ile

50

Gly Arg

GIn Thr

Ala Asp

Tvyr Trp
115

<210> 68
<211> 126
<212> PRT

<213>

L.ama

<400> 68

alu
1

ser
Ala
ser
Lys
65

Leu

val Gln

Leu Arg

met Ala
35

Ala Ile
50

Gly Arg

Gin Met

glama

Leu

Leu

20

Trp

Thr

Phe

Asnh

Arg

Gly

val

Ser

Phe

Trp

Thr

ser

85

Phe

Gin

glama

Leu

Leu

20

Tro

Asn

Phe

Asn

val

Ser

rPhe

Gln

Thr

Ser

Glu
Cys
ATg
Ser
Ile
70

L.ey

Lys

Gly

Glu
Cys
Arg
Arg
Ile

70

Leu

Ser
Ala
Gin
Ala
55

ser
LyS
Gly

Thr

ser
Ala
Gln
Gly
55

ser

Lys

Gly

val

Ala

40

Pro

Arg

Pro

Arg

Gln
120

Gly

Ala

Ala

40

Ser

Arg

Pro

Gly

ser

25

Pro

Thr

ASp

Glu

Ser

105

val

Gly
Ser
25

Pro

ASn

-ASp

Glu

eolf-seql

Gly
10

Thr
Gly
Thr
Asn
ASp
30

1le

Thr

Gly
10

Gly
Gly

Thr

Ser

Leu

Ser

Lys

Tyr

Ala

75

Ser

val

Leu

Arg

LyS

Asn

Ala
75

val

Ile

Glu

Tyr

60

Lys

Ala

Thr

Ser

val

Thr

Glu

TYP

60

Lys

Asp Thr Ala
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Gln

Tyr

Arg

45

Ala

Asn

Ile

Arg

Ser
125

Gln

Phe

Arg

45

Ala

Asn

val

Ala

Ser

30

Ala

ASp

Thr

Tyr

ser
110

Thr

ser

30

Giu

Asp

Ser

Tyr

Gly
15

ITe
Phe
Ser
val
TYr
95

Asp

Gly

15

Ash

Phe

Ser

val

Tyr

Gly

Ser

val

val

Tyr

80

Cys

Tyr

Gly

Tyr

val

val

Phe

80

cys



Ala Ala ser

Tyr Arg Tyr

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

<400>

115

69
123
PRT
Lama

69

Gilu val GIn

1

Ser

val

Ala

Lys

65

Leu

Ala

Trp

Leu

Met

His

50

Gly

Gin

Ala

Gly

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

<400>

Arg

Gly
35

Ile

Arg

Met

sSer

Gln
115

70
121
PRT
Lama

70

Glu val Gin
1

ser Leu Arg

Tyr Met Gly
35

85

Thr Trp
100

Trp Gly

glama
teu val

5

Leu Ser

20

Trp Phe

ser Arg

Phe Thr

Asn Ser
85

Arg Ser

Gly Thr

glama
Leu val

5
Leu Ser
20

Trp Phe

TYr

Glin

Glu

cys

Arg

Gly

ITe

70

Leu

val

Glin

Glu

Cys

Arg

Gly

Gly

ser

Ala

Gin

Gly

55

Ser

Lys

Ala

val

ser

Thr

Glin

Tyr

Thr
120

Gly

Ala

Ala

40

Ser

Arg

Pro

Leu

Thr
120

Galy

Thr

Ala
40

ser
105

Gin

Gly

Ser

25

Ala

Arg

AsD

Glu

Ala

105

val

Gly

Ser
25

Pro

eolf-seql

90

Thr

val

Gly
10

Gly
Gly
Thr
Asn
Asp
90

Thr

Ser

Gly
10

Gly

Gly

Tyr

Thr

Leu

Arg

Lys

Glu

Thr

75

The

Ala

ser

Leu

Leu

LysS

Ala

val

val

ser

Glu

Tyr

60

Lys

Ata

Arg

Ala

Thr

Glu

page 38

Arg

Ser
125

Gin

Phe

Arg

45

Ala

Lys

val

Pro

Gin

Phe

Arg
45

85

Arg Glu Glu
110

sSer

Ala Gly Gly
15

Ser Asp Asn

30

Glu Phe vai

Glu Ser val

Thr Met Tyr

TYr Tyr Cys
95

TYr Asp Tyr
110

Ala Gly Gly
15

Ser Ser Tyr

30

Glu Phe val



Ala Thr Ile

50

Ser

Lys Gly Arg Phe
65

Leu Gln Met

Asn

Ala Ala Asp Ala

100

Gin Gly Thr Gln

<210>
<211
<212>
<213>

<400>

115

71
115
PRT

Trp

Thr

Ser
‘85

Ser

val

Lama glama

71

Glu val GIn
1

‘ser

vai

Ala

Gly

65

Gin

Ala

val

Leu

Met

Phe

50

Arg

Met

Ard

ser

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

<400>

Arg

Gly
35

Ile

rhe

Asn

Phe

Ser
115

72
124
PRT
Lama

72

Glu val Gln

Leu

Leu

20

Trp

Arg

Thr

Asn

ser
100

val

5

Ser

Tyr

Ser

Ile

Leu

85

Gly

gltama

AsSn

va'l

70

Leu

Arg

Thr

Glu

cys

Arg

L.eu

Ser

70

LyS

Glu

Lys
55

Ser
Lys

Pro

val

Ser

Ala

Gln

Gly

55

Arg

Pro

Ser

Ile

Arg

Pro

Thr

Ser
120

Gly

Ala

Ala

40

Ser

Asp

Glu

Tyr

ser

AsSp

.G]u

Leu
105

Ser

Pro

Thr

Asp

ASp

eolf-seql
Thr Ile Tyr
60

Asn Asn Lys
75

Asp Thr Ala
90

Arg Ile Pro

Gly teu val
10

Gly Ser Ile

Gly Lys Gln

Tyr Tyr Ala

60

Ala Ala Asn
75

Thr ala val
90

Gly GIn Gly

Thr

Asn

val

Gln

Glin

val

Arg

45

Gly

Thr

Tyr

Thr

AsSp
Thr
Tyr

Tyr
110

Pro
Arg
30

Glu
Ser
val

Tyr

Pro
110

Ser

val

Tyt

Trp

Gly
15

Ser
Leuy
val
TYyr
Cys
95

val

val
TYr
80

Cys

Gly

Gly

ASp

val

Lys

Leu

30

Asn

Thr

Leu val Glu Ser Gly Gly Gly Leu val GIn Ala Gly Gly

Page 39



Ser Leu

Ala Met

Ser Ala
50

Lys Gly

Leu GIn

Ala Giy

Tyr Trp

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

<400>
Glu val
1

Ser leu

Ala Trp

ITe ser

50

Phe Thr
65
Asn Ser

ser Ser

Ser

Arg
Gly
35

Iie
Arg
Met

Arg

73

PRT
LLama

73
Gln
Arg
Tyr
35
Ser
Tle

Leu

Arg

Leu

20

Trp

Thr

Phe

ASh

Gin

100

Gln

Ser

phe

Trp

Thr

Gly

85

Trp

Gly

glama

Leu

Leu

20

Arg

Glu

ser

Lys

Pro
100

val

ser

Gln

Gly

Arg

Ala

85

Asn

Cys

Arg

Ser

Ile

70

Leu

Gly

Thr

Glu

cys

Ala

Thr

Asp
70

Glu

Pro

Ala

Glin

Ala

55

ser

Lys

Gly

GIn

Ser

val

Pro

Thr

55

Asn

Asp

Trp

val

Ala

40

Gly

Arg

Pro

Thr

val
120

Gly

Ala

Gly

40

Ala

ser

Thr

Gly

ser

25

Pro

ASp

ASp

Gly

Tyr

105

Thr

Gly

Ser

25

Lys

Tyr

LYS

Ala

Alta
105

eolf-seql

10

Gly

Gly

Thr

Asn

ASp

30

Tyr

val

Gly
10

Gly
His
val
Asn
val
50

Gly

Ser

Arg

Glin

Ala

75

Thr

Tyr

Ser

teu

Ile

Arg

Asp

Thr

75

Tyr

Thr

thr

Glu

Tyr

60

Arg

Ala

His

ser

val

Arg

Glu

ser

60

val

Tyr

Thr

Page 40

Phe
Arg
45

Ala
Asn

val

Gly

Gln
pPhe
Leu
45

val
Tyr

Cys

val

Gly

30

Glu

ASp

Thr

Tyr

ser
110

Pro

Met

30

val

Lys

Leu

Asn

Thr
110

15

Leu

Phe

Ser

val

Tyr

95

Tyt

Gly

15

Ser

Ala

Gly

Gin

Thr

a5

val

Tyr

Leu

val

Asnh

80

Cys

Ala

Gly

Met

Arg

Arg

Met

80

Phe

Ser



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

<400>
Glu val
1

Ser Leu
Asp val
Ala val
50

Ata Gly
65

Leu Gln
Ala Ala

Thr Arg

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

<400>
Glu val
1

ser Leu
Gly Met

ITe Ala

Gly Arg
65

74
128
PRT
L.ama

74
Gln

Arg
Gly
35

Ile
Arg
Met
Arg
Tyr
115

75
122
PRT
Lama

75
Gin
Arg
Gly
35
Ile

Phe

glama

Leu

Leu

20

Trp

Arg

Phe

Asn

Ser

100

Asp

val
Ser
Phe
Trp
Thf
Ser
85

Arg

ser

glama

Leu

Leu

20

Trp

ser

Thr

val

5

Sar

rphe

Glu

Ile

Glu

Cys

Arg

Ser

Leu

70

Leu

Pro

Trp

Glu

Cys

Arg

Tyr

ser
70

ser

Ala

Gin

Thr

55

Ser

Lys

L.eu

Gly

ser

Ala

Gin

AsSp

55

Arg

Gly
Ala
Ala
40

Gly
Arg
Pro

Gly

Gln
120

Gly
Ala
Ala
40

ASn

ASp

Gly

Ser

25

Pro

Gly

Asp

Glu

Ala

105

Gly

Gly
Ser
25

Pro

val

AsSn
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Gly
10

Gly
Gly
Thr
Asn
Asp
90

Gly

Thr

Gly
10

Gly
Gly

Tyr

ser

Leu
Arg
Lys
Tyr
Ala
75

Thr
Ala

Gin

Leu
Leu
Lys

Thr

val

Thr

Glu

Thr

60

Lys

Ala

Trp

val

val

Ser

Glu

Ala

60

Ser

Glin

Phe

Arg

45

Ser

Asn

val

Tyr

Thr
125

Glin

Phe

Arg

45

Asp

Thr

Ala

Ser

30

Glu

Asp

Thr

Tyr

Thr

110

val

Pro

ser

30

Glu

Ser

val

Gly

15

Thr

phe

Ser

Met

Tyr

95

Gly

Ser

Gly

15

Arg

Phe

val

Tyr

Gly

Asp

val

val

Tyr

80

Cys

Ghu

ser

AsSD

Tyr

val

Arg

Leu
80



Gin Met
Ala ser
Gly Arg

<210>
<211>
<212>
<213>
<400>
Glu val
i

Ser lLeu
Asp val
Ala val
50
Lys Gly
Leu GlIn
Ala Ala

Thr Arg

<210>
<211>
<Z212>
<213>
<400

Glu val
1
Ser Lely

Ala Met

Asn

Pro

Gly
115

76
128
PRT
Lama
76

GIn
Arg

Gly
35

1le
Arg
Met
Arg

TYr
115

77
127
PRT
Lama
77

Gin
Ser

Gly
35

ser

Thr
100

Thr

Leu
85

Ile

Gln

glama

leu

Leu

20

Trp

Arg

rPhe

Asn

Ser

100

ASH

val
5
Ser
phe
Trp
Thr
ser
85

Arg

Tyr

glama

Leu

Leu
20

Trp

val
5

ser

Phe

Lys

Leu

val

Glu

cys

Arg

Ser

Leu

70

Leu

Pro

Trp

Glu

Cys

Arg

Ser

Leu

Thr

ser

Ala

Gin

Thr

55

Ser

Lys

Leu

Gly

Ser

Ala

Gin

Glu

ser

val
120

Gly

Ala

Ala

40

Gly

Arg

Pro

Gly

Gin
120

Gly

Ala

val
40

ASp
Thr

105

Ser

Gly
Ser
25

Pro

Gly

ASp

Glu

Atla
105

Gly

Gty

ser
25

Pro

eoltf-seql

Thr Ala val Tyr Tyr Cys Ala

30

95

Asp Glu Trp Tyr Lys Tyr Trp
110

Ser

Gly Leu val
10

Gly Arg Thr

Gly Lys Glu

Thr Tyr Thr
60

Asn Ala Lys
75

Asp Thr ala
30

Gly Ala Trp

Thr GIn val

Gly teu val
10

Ala Arg Ala

Gly Arg Glu
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Gln

Phe

Arg

45

Ser

ASn

val

Tyr

Thr
125

Gln

Phe

Arg

Ala

Ser

30

Glu

ASp

Thr

Tyr

Thr

110

val

Ala

Ser
30

Gly
15

Thr
Phe
Ser
Met
Tyr
Gly

S5er

Gly
15

Asn

Phe

Gly

Asp

val

val

Tyr

80

Cys

Glu

Ser

Gly

Tyr

va'l



Ala val

Ile

Lys Gly Arg
65

tey Gln
Ala Ala
Trp Tyr

<210>
<211>
<212>

<213>
<400>

Glu val
1
Ser Leu
Ala Met
Ala Asp
50
Lys Gly
Leu Gln
Ala Ala

Tyr Trp

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

<400

Met

His

Asn
115

78
124
PRT
Lama
78

Gln

Arg

Gly

33

Ile

Arg

Met

Ser

79
125
PRT
Lama

79

Thr

Phe

"Asn

Tyr
100

Tyr

Arg

Thr

ser

83

Trp

Trp

glama

Leu

Leu

20

Trp

Ser

Phe

Asn

Ala

100

Glin

val

Ser

Phe

Ser

Thr

Ser

85

Trp

Gly

gltama

Ser
Ile
70

tey

Asn

Gly

Glu

Cys

Arg

Ser

Ile

70

Leu

Trp

Thr

Pro

55

ser

Lys

Ser

Gin

Ser

Ala

Gin

Gly

55

ser

Lys

Tyr

Glin

ser
Arg
Pro
ASD

Gly

Giy
Ala
Ala
40

Ile
Arg
Pro

Ser

va'l
120

Asn

Asp

Glu

Ser

105

Thr

Gly

Ser

25

Pro

Asn

Asp

Glu

Gln

105

Thr
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Thr
Asn
Asp
90

Tyr

Gin

Gly
10

Gly
Gly
Thr
AsSn
ASp
90

Met

val

Tyr

Ala

75

Thr

Thr

val

Leu

Arg

LyS

Tyr

Ala

75

Thr

Ala

Ser

Tyr

60

Lys

Ala

Tyr

Thr

val

Thr

Glu

val

60

Lys

Ala

Arg

Ser
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Thr

Asnh

val

Thr

val
125

Gln

Phe

Arg

45

Ala

Asn

val

ASp

Asp

Ile

Tyr

ASD

110

Ser

Ala

Ser

30

val

Asp

Thr

Tyr

Asn
110

ser
val
Tyr
g5

Ser

Ser

Gly
15

ASh
Leu
Ala
val
Tyr
95

Tyr

val
Tyr
80

Ccys

Arg

Gly

Tyr

val

val

Arg



Glu vail

Ser Leu

Ala Met

Ala ser

50

Lys Gly

Leu Gln

Ala Ala

Arg Tyr

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

<400>

Glu val
1
ser Leu
Asn Met
ala Thr
50
Lys Gly
Leu Gln

Ala Lys

Trp Gly

Gln

Arg

Gly

35

I'le

Arg

Met

ASp

80
Gin

Arg

Gly

35

Ile

Arg

Met

Lys

Gin

Leu

L.eu

20

Trp

ASn

Phe

Ash

val

Ser

Phe

Thr

Ala

ser

85

Phe

Glin

glama

Leuy

Leu

20

Trp

Arg

Phe

ASn

Leu

100

Gly

val

ser

Phe

His

Thr

ser

85

Phe

Thr

Glu

Cys

Arg

Ser

val

70

teu

Phe

Gly

Glu

Cys

Arg

His

Tle

70

Leu

rp

Gin

Ser
Ala
Gln
Gly
55

Ser
Lys

Gly

Thr

Ser
val
Gln
Gly
55

Ser
Lys
ASp

vai

Gly

Ala

Ala

40

LYS

Arg

Leu

sSer

Gin
120

Gly

Ala

Ala

40

TYr

Arg

Pro

Met

Thr

Gly

Ser

25

Pro

Arg

Asp

Glu

ASp

val

Gly

Ser

25

Pro

ASp

Asp

Glu
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Gly Leu val

10

Gly

Gly

Thr

ASN

ASp

90

Ser

Thr

Gly
10

Gly
Gly

Thr

AsSn

ASp

90

Pro

Ser

ASp

Lys

Ser

Ala

75

Thr

Asn

val

Leu

Ile

Lys

Tyr

Ala

75

Thr

Lys

ser

Thr

Glu

Tyr

60

Lys

Ala

Glu

ser

val

Thr

Glu

Tyr

60

Lys

Ala

Thr
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Glin

Leu

Arg

45

Ala

Asn

Thr

Pro

Ser
125

Glin

Phe

Arg

45

Ala

Asn

Leu

Gly

Ala

Ser

30

Glu

Asp

Thr

Tyr

Arg
110

Ala

ser

30

Glu

Glu

Thr

Tyr

Phe
110

Gly
15

Arg
Phe
ser
Gly
TYr
95

Ala

Gly
15

ASh
Phe
Ser
val
ser
95

Ser

Gly
Tyr
val
et
Tyr
80

Cys

Tyr

Glu
TYr
val
val
Tyr
80

Cys

Ser



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

<400>

115

81
126
PRT

Lama glama

81

Glu val Gln Leu

1

ser Leu
Gly Leu
Ala Ala

50
Lys Gly
Leu Lys
Ala Ala

Tyr Asn

<210>
<231>
<212>
<213>
<400>

Glu val
1

Ser leu

Arg
Gly
35

Ile
Arg
Met
Lys
Tyr
115

82
125
PRT

Leu

20

Trp

Gly

Phe

AsSh

val

100

Trp

val

5

Ser

Phe

Trp

Thr

Ser

85

Arg

Gly

Lama glama

82
Gln

Met

Leu

Leu
20

val
5

Ser

Ala Iie Gly Trp Phe

Ala Arg
50

Lys Gly
65

35

Ile

Arg

Ser

Phe

Trp

The

Glu

Cys

Arg

Ser

val

70

Leu

Asn

Gln

Glu

Cys

Arg

Ser

Ile
70

Ser

Ala

GIn

Gly

55

ser

Glu

Phe

Gly

Ser

Ala

aln

Gly

55

Ser

120

Gly

Ala

ala

40

Ser

val

Pro

Asn

Thr
120

Gly

Ala

Ala

40

Ala

Arg

Gly

Ser

25

Pro

Ser

ASp

Glu

Ser

105

Gin

Gly
Ser
25

Pro

Asn

Gly
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Gly
10

Gly
Gly
Thr
Asn
Asp
90

Asp

val

Gly
10

Gly
Gly

Thr

Asn

Leu

Arg

Lys

Tyr

Ala

75

Thr

Trp

Thr

Leuy

Arg

Arg

TYr

Ala
75

val

Thr

Glu

Tyr

60

Lys

Ala

Asp

val

val

Ala

Glu

Tyr

60

Lys
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Gln

Leu

Arg

45

Ala

Asn

val

Leu

Ser
125

Gln

Leu

Arg

45

Ala

Asnh

Ala
ser
30

Glu

Asp

Thr

Tyr

Leu
110

Ser

Ala

Ser

30

Glu

Asp

The

Gly
15

Ser

.Phe

Ser

val

TYr

95

Thr

Gly

15

ser

Phe

Ser

val

Gly

TYr

val

val

Tyr

80

Cys

Ser

Gly

Tyr

val

val

Tyr
80



Leu GIn

Ala Ala

Gly Tyr

<210>
<211~
<212>
<213>
<400>
Glu Glu
1

Ser lLeu

Ala Ile

Ala Arg
50

Lys Gly

et Glin

Ata Ala

Gly Tyr

<210>
<211>
<212>
<213>
<400>
Glu val
1

Ser Leu

Ala Met

Met
Gln
Trp
115

83
125
PRT
Lama
83

Gin
Met

Gly
35

Ile
Arg
Met
Gln

Trp
115

84
123
PRT
Lama
84

Gin
Arg

Gly

Asn Ser
85

Thr Thr
100

Gly GiIn

glama
Leu val
Leu Ser
20

Trp pPhe
ser Trp
phe Thr
Asn Ser

85

Thr Thr
100

Gly Gln

glama
Leu val

5
Leu ser
20

Trp phe

Leu
Ser

é]y

Glu
Cys
Arg
ser
Ile
70

Leu

Ser

Gly

Glu
Cys

Arg

Lys

Lys

Thr

Ser

Ala

GlIn

Gly

55

Ser

LyS

Lys

Thr

ser

Ala

Gin

Pro

Tyr

Gin
120

Gly
Ala
Ala
40

Ala
Arg
Pro
Tyr

Gln
120

Gly

Ala

Ala
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Glu Asp Thr ala

90

ASp Asn

val Thr

Gly Gly
10

Ser Gly
25

Pro Gly

Asn Thr

Gly Asn

Glu Asp

50

ASp Asn

val Thr

Gly Gly
10

ser Gly
25

Tyr

val

Leu

Arg

Arg

Tyr

Ala

75

Thr

Tyr

val

L.eu

Arg

Asp

Ser

val

Ala

Glu

Tyr

60

Lys

Ala

ASD

ser

val

Thr

Pro Gly Lys Glu
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Ala Tyr Tyr Cys
95

Ala Arg Ala Tyr

110

ser
125

Gin Ala
Leu Ser

30

Arg Glu

45

Ala Asp

Asn Thr

Ala Tyr

Ala Arg

ser
125

GIn Ala

Gly

15

ser

Phe

Ser

val

Tyr

95

Ala

Gly
15

Gly

Tyr

val

val

Cys

Tyr

Gly

Phe Ser Ser Tyr

30

Arg Glu Phe val



Ala Thr
50

Lys Gly
65

Leu GIn
Ala Ala
Trp Gly

<210>
<211>
<212>
<213>
<400>

Glu val
i

Ser Leu
Ala Met
Ala Ala

50

Lys Gly
Leu Gln
Ala val

ASp Tyr

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

<400>

35

Ite

Arg

Met

Asp

Glin
115

85
125
PRT
Lama
85

Gln

Arg

Gly
35

Phe

Arg

Met

ASp

Trp
115

86
125
PRT
Lama

86

Ser GlIn

Phe Thr

Asn Ser
85

Pro Phe
100

Gly Thr

glama

Leu val

Leu ser

20

Trp Phe

Lys Trp

Phe Thr

Asn Ser

85

Arg Phe

Gly Glin

glama

Ser

Tle

70

Leu

Tyr

Glin

Glu

Cys

Arg

Ser

Ile

70

Leu

Tyr

Gly

Gly
55

Ser
Lys

ser

val

Ser

Ala

Glin

Gly

55

Ser

LYS

Thr

Thr

40

Tyr

Arg

Pro

Tyr

Thr
120

Gly

Ser

Ala

40

Ser

Thr

Pro

Gly

Gln
120

Ser

ASp

Glu

Gly

ser

25

Pro

Thr

ASp

Glu
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Thr
Asn
ASp
S0

ser

Ser

Gly
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Gly
Gly
Thr
Ash
Asp
90

Tyr

Thr

Tyr

Ala

75

Thr

Pro

Ser

Leu

Arg

LYS

Tyr

Ala

75

The

Tyr

val

Tyr

60

Lys

Ala

sSer

val

Leu

Glu

Tyr

60

Lys

Ala

Ser

Ser
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Ala

Asn

val

Pro

Gln

Phe

Arg

45

Ala

Asn

Ile

Ser

sSer
125

Asp

Thr

Tyr

TYyr
110

Pro

ser

30

Glu

ASp

Ile

Tyr

Asp
110

ser

val

Tyr

85

Arg

Gly
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Phe

Phe

Tyr

l.eu

Tyr

95

Glu

val
ASH
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Cys

Tyr

Gly

Ser

val

val

Phe

80

Cys -

Tyr



Glu val

Ser Leu

val Met

Ala Ala

50

Lys Gly

Leu Gln

Ala Ala

<400
Glu val

1

Ser Leu

Ala Met

Ala ser
50

Lys Ser

Leu Gln

Ala Thr

Gln

Arg

Ala

35

Iie

Arg

val

Asp

Trp

87
125
PRT
Lama

87
GIn
Arg
Gly
35
Ile
Arg

Met

ser

Leu

Leu

20

Trp

Thr

Phe

Asn

Arg

100

Gly

val

Ser

Phe

Trp

Thr

Ser

85

Phe

Gln

glama

Leu

Leu

20

Trp

Ser

Phe

Asn

vai
100

val

Ser

Phe

GlIn

Thr

Leu

85

Phe

Glu

Cys

Arg

Ser

Ile

70

Leu

LYS

Gly

Glu

cys

Arg

Ser

Ile

70

L.eu

Tyr

Ser

Ala

Gln

Ala

55

Ser

Lys

Gly

Thr

Ser

Ala

Gin

Gly

55

ser

Lys

Ser

Gly

Ala

Ala

40

Pro

Arg

Pro

Arg

Gin
120

Gly

Ala

val

40

ITe

Arg

Pro

Thr

Gly

Ser

25

Pro

Ser

Asp

Glu

Ser

105

val

Gly

Ser

25

Pro

Thr

ASpP

Glu

Ala
105
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Gly
10

Thr
Gly
Ser
Asn
Asp
90

Tle

Thr

Gly
i0

Gly
Gly
Thr
Ser
Asp
90

Leu

Leu val

Ser Ile

Lys Glu

Tyr Tyr

60

Ala Lys
75
Ser Ala

val Thr

val Ser

Leu val

Arg ser

Lys Asp

Ser Tyr

Ala Lys

75

Thr ala

Thr Arg
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Gin

Tyr

Arg

45

Ala

Asn

Iie

Arg

Ser
125

Gln

Phe

Arg

45

Ala

Ash

val

Pro

Ala

Ser

30

Glu

Asp

Thr

Tyr

Ser
110

Ser

sSer

30

Glu

Asp

Thr

Tyr

val
110

Gly

15

Ile

Phe

Ser

val

Gly
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ser

Phe
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val

Tyr
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ASD

Gly

Thr

val

val

Tyr
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Cys

Tyr

Gly

Leu

val

val

Tyr

80

cys

Tyr



Arg Tyr
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<211>
<212>
<213>

<400>
Glu val
1

Ser Leu
val Met
Ala Ala

50
Lys Gly
Leu Gln
Ala Ala

Arg Tyr
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<211>
<212>
<213>
<400>
Glu val
1

ser Leu
val Met
Ala Ala

Lys Gly
65

Trp
115

88
125
PRT
Lama

88
Gn
Arg
Ala
35
Ile
Arg

Met

ASD
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GlIn

Arg
Gly
35

Iile

Arg

Gly

Gin

gTama

Leu
Leu
20

Trp
Thr

Phe

Asn

val

Ser

Phe

Trp

Thr

Ser

85

Phe

Glin

glama

Leu

Leu

20

Trp

Thr

rhe

val

Ser

Phe

Ser

Thr

Gly

Glu
Cys
Arg
ser
Ile
70

Leu

Lys

Gly

Glu
Cys
Arg
Arg

Ile
70

Thr

Ser

Ala

Gin

Ala

55

Ser

LyS

Gly

Thr

Ser

Ser

Gin

ASp

55

ser

Gln
120

Gly

Ala

Ala

40

Pro

Arg

Pro

Arg

Glin
120

Gly

val

Ala

40

Gly

Gly

val

Gly

ser

25

Pro

Thr

Asp

Glu

Ser

105

val

Gly

Thr

25

Pro

Pro

ASp

eolf-seql
Thr val ser

Gly
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Thr

Gly

Thr
Asn
Asp
90

Ile

Thr

Gly
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Gly

Gly

Thr

Leu

Ser

LYS

Tyr

Ala

75

Ser

val

val

Ley
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Tyr

val

Ite

Glu

Ser
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Lys

Ala

Thr

Ser

val

Thr

ASD

Tyr
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Asn Thr Lys
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Ser
125

Gln

Tyr

Arg

45

Ala

Asn

Ile

Arg

Ser
125

Gln

Phe

Arg

45

Ala

Asn

Ala

Ser

30

Glu

ASp

Thr

Tyr

Ser
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Ala

Asn
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Glu

ASD

LysS
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Ite
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val
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Lys
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Tyr
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Leu Gln Met

Ala Ile Asp

val Asp Leu
115

Ser

<210> 90
<211> 117
<212> PRT
<213> Lama
<400> 90

Glu val Gln
1

Ser Leu Arg

Trp Met Tyr
35

Ser Arg Ile
50

Lys Gly Arg

Leu GIn Met

Ala Lys Gly
val Thr val
115
<210> 91
<211> 115
<212> PRT
<213> Lama
<400> 91

Glu val GIn
1
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Asn Ser Leu Met Pra Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Glu Asp Leu Tyr His Tyr Ser Ser Tyr His Phe Thr Arg
100 105 110

TYr His Tyr Trp Gly 61n Gly Thr GIn val Thr val Ser
120 125

glama
teu val Glu Ser Gly Gly Gly Leu val Gln Pro Gly Gly

Leu Ala Cys Ala Ala Ser Gly Phe Thr Leu Ser Ser Ser
20 25 30

Trp val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp val
40 45

Ser Pro Gly Gly Leu Phe Thr Tyr g%r val Asp ser val
55

Phe Ser val Ser Thr Asp Asn Ala Asn Asn Thr Leu Tyr
70 75 80

Asn Ser Leu Lys Pro Glu Asp Thr Ala Leu Tyr Ser Cys

85 90 95
Gly Ala Pro Asn Tyr Thr Pro Arg Gly Arg Gly Thr GIn
100 105 110
ser Ser
glama

Leu val Glu Ser Gly Gly Gly Leu val GIn Pro Gly Gly
5 10 15
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val

Ala

Gly
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Gin

Ala

- vai

Let

Met

rPhe

50

Arg

Met

Arg

ser

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

<400>

Arg

Gly
35

Ile

Phe

Asn

pPhe

Ser
115

92
129
PRT
Lama

92

Glu val Gln

1

Ser

val

Ala

Lys

Leu

vai

Ser

Leu

Met

Ala

50

Gly

GlIn

Ile

Ala

Arg

Gly

35

Ile

Arg

Met

ASp

Leu
115

Leu

20

Trp

Arg

Thr

Asnh

ser
160

Ser

Tyr

Ser

Ile

Leu

85

Gly

glama

Leu

Leu

20

Trp

Thr

Phe

ASp

Glu

100

Tyr

val

ser

Phe

ser

Thr

Ser

85

Asp

His

Cys

Arg

Leu

Ser

70

Lys

Glu

Glu

Cys

Arg

Thr

Ile

70

Leu

Leu

Tyr

Ala

Glin

Gly

55

Arg

Pro

Ser

ser

Thr

Gln

Asnh

55

Ser

Arg

Tyr

Trp

Ala

Ala

40

ser

ASD

Glu

Tyr

Gly
Ala
40

Gly
Gly
Pro
His

Gly
1

Ser

25

Pro

Thr

Asn

ASD

Gly

Ser

25

Pro

Pro

ASD

Glu

Tyr

105

Gin

eolf-seql
Gly ser Ile

Gly
Tyr
Ala
Thr

90

Gly

Gly
3
Gly
Gly
Thr
Asn
ASp
30

Ser

Gly

Lys

Tyr

Ala

75

Ala

Gln

Leu

Arg

Asn

Tyr

Thr

75

Thr

Ser

Thr

Gin
Ala
60

Asn
Vé?

Gly

Ala
Thr
Glu
Tyr
60

Lys
Ala

Tyr

Glin
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va'l

Arg

45

Gly

Thr

Tyr

Thr

Gln

Phe

Arg

45

Ala

Asn

val

His

val
125

Arg

30

Glu

ser

val

Tyr

Pro
110

Ala

Asn

30

Glu

AsSp

Lys

Tyr

Tyr

110

Thr

ser

Leu

val

Tyr

Cys

95

val

Gly

Asn

Phe

Ser

val

Tyr

95

Thr

val

ASp

val

Lys

Leu

80

Asn

Thr

Gly

Tyr

val

val

Phe

80

Cys

Arg

Ser



<210> 93
<211> 124
<212> PRT
<213> Lama
<400> 93
Glu val Gin
1

Ser Leu Arg

Ala met Gly
35

ser Ala Ile
50

Lys Gly Arg
Leu GIn Met
Ala Gly Arg
Trp Trp Gly

<210> 94
<Z211> 128
<212> PRT
<213> Lama
<400> 94
Glu val &1n
1

Ser Leu Arg

Asp val Gly
35

Ala val Ile
50

Lys Gly Arg
65

glama
L.eu val
Leu Ser
20

Trp Phe
Thr Trp
Phe Thr
Asn Gly

85

GIn Trp
160

Gin Gly

glama

Leu val
5

Leu Ser

20

Trp Phe

Arg Trp

Phe Thr

Glu

Cys

Arg

Ser

Ile

70

Ley

Gly

Thr

Glu

Cys

Arg

Ser

Leu
70

Ser

Ala

Gin

Ala

55

Ser

Lys

Gly

Gin

ser

Ala

Gin

Thr

55

Ser

Gly

val

Ala

40

Gly

Arg

Pro

Thr

val
120

Glu
Ala
Ala
40

Gly

Ar'g

Gly

Ser

25

Pro

ASp

ASD

Giu

Tyr

105

Thr

Gly

Ser

25

Pro

Gly

ASD

eol f-seql

Gly
10

Gly
Gly
Thr
Asn
ASp
90

Tyr

val

Gly
10

Gly
Gly

Thr

Asn

Leu

AsSn

Arg

Glin

Ala

75

Thr

Tyr

ser

Leu

Arg

LysS

Tyr

Ala
75

val

Thr

Glu

Tyr

Arg

Ala

His

ser

val

Thr

Glu

Thr

60

Lys
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Gln

Phe

Arg

45

Ala

Asn

val

Gly

Gln

Phe

Arg

45

ser

Asnh

Ser

Gly

30

Glu

ASp

Thr

Tyr

Ser
110

Ala

Ser

30

Glu

Asp

Thr

Gly

15

Leu

Phe

Ser

val

TYr

95

Tyr

Gly

15

Thr

Phe

Ser

Met

ASp

Tyr

val

val

Ash

80

Cys

Ala

Gly

Asp

va)l

val

Tyr
80



Leu Gin Met

Ash

ser
85

Ala Ala Arg Ser Arg

100

Asn Tyr Tyr Asn Tyr
115

<210> 95

<Z211> 126
<212> PRT
<233>
<400> 95

Glu val Gln
1
Ser Leu Arg

Asp Met Gly
35

Thr Ala Ile
50

Lys Gly Arg
Leu Gln Met
Ala ser Gly

Tyr Asp Ile
115

<210> 96
<211> 129
<212> PRT
<Z213> Lama
<400> 96

Glu val Gln
1

Ser Leu Arg

Asp Met Gly

Ley

Leu

20

Trp

Thr

Phe

Asn

tama glama

val

5

Ser

Phe

Trp

The

ASn
85

Ile

Gly

glama

Leu

Leu
20

Trp

val
5

Ser

Phe

Leu

Pro

Trp

Glu

Cys

Arg

Ser

Trp

His

Glu

cys

Arg

Lys

Leu

Gly

Ser

Ala

Gin

Thr

Arg

Gly

ser

GIn

Pro

Gly

Gin
120

Gly
Ala
Ala
40

Gly

Arc
Arg

Pro

Ser

Thr
120

Gly

Ala

Ala

Glu
Ala

105

Gly

Gly
ser
25

PIro

Ser

Gly

Ser
25

eolf-seql

Asp Thr Ala

90

Gly

Thr

Gly
10

Gly
Gly
Thr
Asn
ASp
90

ASp

val

Gly
10

Gly

Ala

Gin

Leuy

Arg

Lys

Tyr

Ala

75

Thr

Tyr

Tht

Leu

Arg

Trp

val

vai

Thr

Glu

ser

60

Lys

Ala

Asp

val

val

Thr

Pro Gly Lys Glu
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val
Tyr

Thr
125

GIn
Ser
Arg
45

Pro
Ash
val

Ser

ser
125

Gln
Phe

Arg

Tyr
Thr

110

vai

Ala

ser

30

Glu

ASp

Thy

Tyr

Glu-

110

Sear

Ala

Ser
30

Glu

Tyr
95
Gly

Ser

Gly
15

Gly
Phe
Ser
val
Tyr
95

Lys

Gly
15
Ala

Phe

Cys

Giu

Ser

Gly

Tyr

val

val

Cys

Tyr

Gly

Tyr

val



Ala
Lys
65

Leu
Ala
val

Ser

val

50

Gly

GIn

val

Asn

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

<400>

35

Ile

Arg

Met

AsSp

115

97
129
PRT
Lama

g7

Glu val GlIn

1

Ser

Asp

Ala

Glin

65

Leu

val

Ser

Leu

Met

val

50

Gly

Glin

val

Asn

Arg

Gly

35

Ile

Arg

Met

Asp

Ser Trp Thr

Phe

Asn

Arg

Tyr

Thr

Ser

85

Arg

Asp

glama

l.eu

Leu

20

Trp

Ser

Phe

Asn

Arg

100

TYyr

val

Ser

Phe

Trp

Thr

Ser

85

Arg

Glu

Ile

70

L.eu

Arg

Tyr

Glu

Cys

Arg

ser

Ile

70

Pro

Arg

Phe

Asnh
55

sSer
Lys

Thr

Trp

Ser
Ala
Gln
Gly
55

Ser
Lys

Ala

Trp

40

Ser

Arg

Pro

Tyr

Gly

Ala

Ala

40

Gly
Arg
Pro
Tyr

Gly
1

Met

ASD

Glu

Ser

105

GIn

Gly

ser

25

Pro

Met

Asp

Glu

Ser

105

Gln

eolf-seql

Thr
ASn
Asp
30

Arg

Gly

Gly
10

Gly
Gly
Thr
Asn
ASp
30

Arg

Gly

Tyr

Ala

75

Thr

Trp

Thr

Leu

Arg

Lys

Tyr

Ala

75

Thr

Trp

Thr

Tyr
60

LyS
Ala

Arg

Gln

val
Thr

Glu

Lys
Ala
Af‘g

Gin
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45

Ala

Ash

val

Phe

val
125

GlIn

Phe

Arg

45

Ala

Ser

val

Tyr

val
125

Asp

Thr

Tyr

Tyr

110

Thr

Thr

Ser

30

Glu

Asp

Thr

Tyr

Tyr

110

Thr

Ser

val

Tvyr

Thr

val

Gly

15

Ala

Phe

Ser

val

Tyr

95

Thr

va'l

val

TYr

80

Cys

Gly

Ser

Gly

Tyr

val

val

Tyr

80

Cys

Gly

Ser



<210> 98
<211> 129
<212> PRT
<213> Lama
<400> 98
Glu val Gln
1
Ser Leu Arg
Asp Met Gly
35
Ala val Ile
50
Lys Gly Arg
65
Leu Gln Met
Ala val Asp
val Asn Asp
115
sSer
<210> 99
<211> 129
<Z212> PRT
<213> Lama
<400> 99
Glu val G1In
1

Ser Leu Arg

Asp Met Gly
35

Ala val 1le

glama

Leu

Leu

20

Trp

ser

Phe

Ash

Arg

100

Tyr

val

Ser

Phe

Trp

Thr

Ser

85

Arg

ASp

glama

Leu

val
5

Glu
Cys
Arg
Ser
Ile
70

Leu

Arg

Tyr

Glu

Leu Ser Cys

20

Trp

Ser

Phe

Trp

Arg

Thr

Ser

Ala

Glin

Gly

55

ser

Lys

Leu

Trp

Ser

Ala

GIn

Gly

Ala

Ala

40

Gly

Arg

Pro

Tyr

Gly

Gly
Ala
Ala
40

Gly

Gly

Ser

25

Pro

Met

Asp

Glu

Ser

105

Gin

Gly
ser
25

Pro

Met

eolf-seql

Gly
10

Gly
Gly
Thr
Asn
Asp
90

Arg

Gly

Gly
10

l.eu

Arg

LysS

Tyr

Ala

75

Thr

Trp

Thr

l.eu

Gly Arg

Gly Lys

Thr

Tyr

val

Thr

Glu

Tyr

60

LysS

Ala

Arg

Gin

val

Thr

Glu

TYyr
60
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Gin

Phe

Arg

45

Ala

Asn

val

Tyr

val
125

Gin

Phe

Arg

45

Ala

A1a
ser
30

Glu
AsSp
Thr
Tyr
Tyr
110

Thr

Ala
ser
30

Giu

ASp

Gly
15

Ala
Phe
ser
val
Tyr
95

Thr

val

Gly
15
Ala

Phe

Ser

Gly
Tyr
val
val
Tyr
80

Cys

Gly

Ser

Gly
TYP
va'

val



eolf-seql
tys Gly Arg Phe Thr Ile Ser Arg Asp Lys Ala Lys Asn Thr val Ser
65 70 75 80

l.eu GIn Met Asn ger Leu Lys Pro Glu ggp Thr Ala val Tyr gyr Cys
5 5

Ala val Asp Arg Arg Arg Thr Tyr Ser Arg Trp Arg Tyr Tyr Thr Gly
100 105 110

val Asn Glu Tyr Glu Tyr Trp Gly GIn Gly Thr Gln val Thr val ser

115 120 125
Ser
<210> 160
<211> 129
<212> PRT
<213> Lama glama
<400> 100

Glu val GIn Leu val Glu ser Gly Gly Géy Leu val GlIn Ala Ggy Gly
1 5 1 1

ser Leu Arg Lgu ser Cys Ala Ala ggr Gly Arg Thr phe ger Ala Tyr
2 0

Asp Met Gly Trp Phe Arg GIn Ala Pro Gly Lys Glu Arg Glu Phe val
35 40 45

Ala val Ile ser Trp Thr Gly Asp Met Thr Tyr g%r Ala Asp ser val
50 55

Lys Gly Arg Phe Thr Ile Ser Arg Asp Lys Ala Lys Asn Thr val Ser
65 70 75 80

Leu GIn Met Asn Ser Leu Lys Pro Glu ggp Thr Ala val Tyr Tyr Cys
85 95

Ala Ala Asp Arg Arg Arg Thr Tyr Ser Arg Trp Arg Tyr Tyr Thr Gly
100 105 110

val Asn Glu Tyr Glu Tyr Trp Gly GIn Gly Thr Gin val Thr val Ser
115 120 125

ser

<210> 101
<2311> 123
<212> PRT

<213> Lama glama
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<400> 101
Glu val Gin
1

ser Leu Arg

Thr Met Gly
35

Ala Thr Ile
50

Lys Gly Arg

Leu GIn Met

Ala Ala Gly

- Trp Gly Gln
115

<210> 102

<211> 129

<212> PRT

<213> Lama
<400> 102

Glu val Gln
1

ser Leu Arg

Asp Met Gly
35

Ala val Ile
50
Lys Gly Arg

Leu GIn Met

Ala val Asp

Leu

leu

20

Trp

Ser

Phe

AsSn

Pro

160

Gly

val

Ser

pPhe

Arg

Thr

Glu

Cys

Arg

Thr

Ile

70

ser
85

Ile

Thr

glama

Leu

Leu

20

Trp

Ser

Phe

Asn

Met
5

Ser
Phe
Trp
Thr
Ser

85

Arg

Leu

Ala

Gln

Glu

Cys

Arg

Thr

Ile

70

l.ey

Arg

Ser

Ala

GIn

Gly

55

Ser

Lys

Pro

val

ser

Ala

Gin

Gly

55

ser

LYyS

Thr

Gly

Ala

Ala

40

Asp

Arg

Pro

Ser

Thr
120

Gly

Ala

Ala

40

Gly

Arg

Pro

Tyr

Gly

Ser

25

Pro

Arg

Glu

Glu

Pro

105

val

Gly

Ser

25

Pro

Met

ASP

Glu

ser
105

enlf-seql

Gly Leu val
10

Gly

Gly

Thr

Asn

ASp

90

Arg

ser

Gly

10

Gly

Gly

Thr

Lys

Asp
90

Arg

Lys

ser

Ala

75

Thr

Pro

Ser

Leu

Arg

Lys

Tyr

Ala

75

Thr

Thr

Glu

Tyr

60

Lys

Ala

Arg

val

Thr

Glu

Tyr

60

Lys

Ala

Arg Trp Arg
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Gln

Phe

Arg

45

Ala

Asn

val

Glu

Gln

Phe

Arg

45

Ala

Asn

val

Tyr

Ala

ser

30

Glu

Ash

Thr

Tyr

Tyr
110

Ala

ser

30

Glu

Asp

Thr

TYr

Tyr
110

Gly

15

val

Phe

Ser

val

Ser

95

Tyr

Gly

15

Ala

Phe

Ser

val

Tyr

95

Thr

Gly

Tyr

val

val

Tyr

Cys

Tyr

Gly

Tyr

val

val

Ser

80

Cys

Gly



val Asn Glu

115
Ser
<210> 103
<21l> 129
<212> PRT
<213> Lama
<400> 103
Glu val Gln
1
Ser Leu Arg
Asp Met Gly
35
Ala val Ile
50
Lys Gly Arg
65
Leuy Gin Met
Ala val Gly
val Asn Glu
115
Ser
<210> 104
<21l> 125
<212> PRT
<213> Lama
<400> 104
Glu val Gln
1

ser Leu Arg

Ala met Gly

eolf-seql

Tyr Glu Tyr Trp Gly &In Gly Thr GIn val Thr val ser
120 125

glama
Leu val Glu ser Gly Gly Gly Leu val Gln Ala Gly Gly

Leu Ser Cys Ala Ala Sser Gly Arg Thr Phe Ser Ala Tyr
20 25 30

Trp Phe Arg Gln Aéa Pro Gly Lys Glu ﬁgg Glu Phe val
4

Ser Trp Ser Gly Gly Met Thr Asp Tyr Ala Asp Ser val
55

phe Thr Ile ser Arg Glu Asn Ala Lys Asn Thr GIn Phe
70 75 80

Asn Ser Leu Lys Pro Glu Asp Thr Ata val Tyr Tyr Cys
85 90 95

Arg Arg Arg Ala Tyr Ser Arg Trp Arg Tyr Tyr Thr Gly
100 105 110

Tyr Asp Tyr Trp Gly GIn Gly Thr Gin val Thr val ser
120 125

glama

Leu val Glu ser Gly Gly Gly Leu val GIn Ala Gly Asp
5 10 15

Leu Ser Cys Thr Ala Ser Gly Arg Thr Phe Ashn Ser Tyr
20 25 30

Trp Phe Arg Gln Ala Pro Gly Lys Glu Arg Glu ser val
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35

Ala His Ile
50

Lys Gly Arg
65

Leu Gln Leu

Ala Ala Gly
Asn Tyr Trp
115
<210> 105
<211> 128
<212> PRT
<213> Lama
<400= 105

Glu val Gln
1
Ser Leu Arg

Ala Met Ala
35

Ser Ala Ile
50

Lys Gly Arg
Lett Gin Met
Ala Ala Lys

teu Glu Tyr
115

<210> 106
<Z211> 1726
<212> PRT
<Z213> Lama

<400> 106

Asn Arg

Phe Thr

Asn Ser
85

Arg Tyr
100

Gly Gln

glama

teu val

Leu Ser

20

Trp Phe

ser Trp

Phe Ile

Ash Ash

85

Thr val
100

Asp Tyr

glama

ser

Ile

70

Leu

Tyr

Gly

Glu

Cys

Arg

Ser

Ile

70

Thr

ASp

Trp

Gly

55

Ser

Lys

Ser

Thr

Ser

Phe

Gln

Gly

55

Ser

Ala

Tyr

Gly

40

Ser

Arg

Pro

Ser

Gln
120

Gly

Thr

Ala

40

Ser

AFg

Pro

cys

Arg
120

Ser

ASD

Glu

Gly

Ser

25

Pro

Met

Asp

Glu

Ser

105

Gly

eolf-seq]

Thr

ASn

Asp

90

Gly

Thr

Gly

10

Ala

Gly

Thr

Ash

Asp

90

Ala

Ala

Tyr
ala
75

Thr

val

val

Leu
Arg
Lys
Tyr
Ala
75

Thr

Tyr

Glin

Tyr‘
60

Lys
Ala

Pro

Ser

val
Thr
Glu
Tyr
60

GlIn
Ala
Glu

val
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45

Ala

AsSh

val

Ser

Ser
125

Gln

Phe

Arg

45

Thr

Asn

val

Cys

Thr
125

Asp Ser
Thr val

Tyr Tyr
95

Ala ser
110

Ala Gly
15

Asp Thr
30

Glu Phe
Asp Ser
Thr Leu

Tyr Tyr
95

Tyr Ala
110

val Sser

val

Cys

Phe

Asp

Trp

Ile

val

Phe

80

Cys

Arg

Ser



Glu val
Ser Leu
AsSn Met

Ala Ala
50

Gly Arg
65

Gln Met
Ala Asp
Tyr Asp

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

<400>
Glu val
1
Ser Leu
Thr Met
Ala Ala
50
Lys Gly

Leu Gln

Ala Ala

Gln
Arg
Gly
35

Ile
Phe
Asn
Pro
Tyr
115

107
126
PRT
L.ama

107
Glin
Arg
Gly
35
Ile
Arg

Met

Glin

l.eu

Leu

20

Trp

Thr

Thr

Ser

Ser

100

Trp

val

Ser

Phe

Leu

Ite

Leu

85

Tyr

Gly

glama

Leu

L.eu

20

Trp

ATQ

rPhe

Asn

Thr
100

val

Ser

rhe

Trp

Thr

ser

85

Ser

Glu
Cys
Arg
Ser
Ser
70

Lys
Tyr

Gin

Glu
Cys
Arg
Thr
Ile
70

Leu

Ala

Ser

Ala

Gin

Gly

35

Arg

Pro

Ser

Gly

Ser

Ala

Gln

val

55

Ser

Lys

Pro

Gly

Ala

Gly

40

Thr

Asp

Glu

Thr

Thr
120

Gly

Ala

Thr

40

Asn

Arg

Pro

Arg

Gly

Ser

25

Pro

Thr

Ash

ASp

Ser

105

GlIn

Gly

Ser

25

Pro

Ile

Asp

Glu

Ser
105

eolf-seql

Gly Leu Met

10

Gly

Gly

Tyr

Asp

Thr

S0

Arg

val

Gly
10

Gly
Gly
Thr
Ile
Asp
390

Leu

Leu

LysS

Tyr

Lys

Ala

Tyr

Thr

Leu

Arg

Thr

Tyr

val

75

Thr

Ile

Arg

Glu

Ala

60

Asn

val

Thr

va

va'l

Thr

Glu

Tyt

60

Lys

Ala

Arg
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Glin

Phe

Arg

45

Glu

Thr

Tyr

Lys

Ser
125

Gln

Phe

Arg

45

Ala

Asn

val

Met

Thr

Thr

30

Glu

Ala

val

Tyr

Ala

110

Ser

Ala

~AsSh

30

Glu

ASpP

The

Tyr

Ser
110

Gly
15

Ser
Phe
val
Ala
Cys
95

Thr

Gly
15

Thr
Phe
Ser
val
Tyr
95

Ash

ASp

Thr

val

Lys

Leu

80

Gly

Glu

Gly

Tyr

val

val



Tyr Pro Tyr
115

<210> 108
<21%> 123
<212> PRT
<213> Lama
<400> 108

Glu val Gln
1

Ser Leu Arg

Thr val Gly
35

Ala Tyr Ile

Lys Gly Arg

Leu GIin Met

Ala Ala Thr
Trp Gly Arg

115
<Z210> 109
<211> 123
<212> PRT
<213> Lama
<400> 109
Glu val GlIn
1

ser Leu Arg
Arg Met Gly
35
Ala ser Ile
50

LYs Gly Arg
65

Trp

Gly

glama

Leu

Leu

20

Trp

ser

Phe

Ash

Ser

100

Gly

val

Ser

Phe

Arg

Thr

Ser

85

Arg

Thr

glama

et

Leu

20

Trp

Ser

phe

val

Ser

Phe

Trp

Thr

Gin

Glu

Cys

Arg

ser

Leu
70
Leu

Gly

Glin

Glu

Cys

Arg

Thr

Met
70

Gly

Ser
Ala
Gin
Gly
55

Ser
Lys
Leu

val

ser
Thr
Arg
Tyr
55

ser

Thr
120

Gly

Ala

Ala

40

ser

Arg

Thr

ser

Thr
120

Gly
Ala
Thr
40

Gly

Arg

Glin

Gly

Ser

25

Pro

Asn

ASD

Glu

ser

105

val

Gly

ser

25

Pro

Ser

ASp

eon—éeq1
val Thr val

Gly

10

Gly

Gly

Arg

Asn

Asp

90

L.eu

Ser

Gly
10
Gly

Gly

Thr

Leu

L.eu

Lys

Y

Ala

75

Thr

Ala

Ser

Leu

Ser

Lys

Phe

val

Thr

Glu

Tyr

60

Lys

Ala

Gly

val

Ala

Glu

Tyr
60

Lys Ala Lys
75

Page 61

Ser
125

Gln

Phe

Arg

45

val

Asnh

val

Glu

GIn

Phe

ASp

45

AsSn

Ser

Ala

Ser

30

Glu

ASD

Thr

Tyr

Tyr
110

Ala

Lys

30

Glu

ASpP

Ala

Gly

15

Leu

Phe

Ser

val

95

Asn

Gly

15

Ser

Phe

ser

Gly

Gly

Tvr

val

val

ASD

80

Cys

Tyr

Gly

Tyr

val

val

Tyr
80



Laeu Gin

Met

Ala Ala Gly

Trp Gly Glin

<210>
<21l
<212>
<213>
<400>
Glu val
1

Ser lLeu

Trp Met

Sser Ser
50

Lys Gly

Leu Gin

Ala Lys

val ser

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

<400
Lys val
1

Ser Leu

115

110
115
PRT
Lama
110

Gln

Lys

His
35

ITe

Arg

Met

ASp

Ser
115

111
124
PRT
Lama

111
Gin

Arg

Asn

Ala
100

Gly

Ser
85

Glin

Thr

glama

Lel

Leu

20

Trp

Pro

Phe

Asn

ser
100

val

ser

va'

Pro

Thr

Ser

85

Ala

glama

teu val Glu Ser Gly Gly %éy teu val GIn Ala Gly
5

20

l.eu

Ser

Glin

Glu

Cys

Arg

val

Ite

70

Leu

Gly

LYS

ASp

val

Ser

Thr

Gin

Gly

55

sSer

Lys

Arg

Pro

Arg

Thr
120

Gly

Ala

Ala

40

His

Arg

Ser

Thr

Glu
Tyr

105

val

Gly

s5er

25

Pro

rphe

ASp

Glu

Lys

eolf-seq]

Asp Thr Ala Leu Tyr Tyr

90 95

Asn Ile Arg Ser Tyr Asp
110

Ser Ser

Gly Leu val GlIn Pro Gly
10 15

Gly Phe Thr Phe ggr Thr

Gly Lys Gly Leu Glu Trp
45

Ala Asn Tyr Ala Pro ser
60

Asn Ala Lys Asn Thr Leu
75

Asp Thr Ala val Tyr Tyr
90 95

Gly Gin Gly Thr ¢ln val
110

15

30

page 62

Cys

TYyr

Gly

Ser

val

val

Phe

80

Cys

Thr

Gly

Leu Ser Cys Ala Ala ser Glu Arg Thr Phe Ser Asn Tyr
25



Ala Met Asp
35

Ala Ala Ile
50

Lys Gly Arg

Leu GIn Met

Ala Ala Thr
Tyr Trp Gly
115
<210> 112
<21l> 128
<212> PRT
<213> Lama
<400> 112

Glu val GlIn

1

Ser Leu Arg

Asp Ile Gly
35

Ser Cys Ile

Lys Gly Arg

Leu GIn Ile

Ala val Asp
Gly Pro Phe
115
<210> 113
<211> 134
<212> PRT

<213> Lama

Trp

Thr

Phe

Asn

Arg

100

Lys

Phe

Arg

Thr

Ser

85

Ser

Gly

glama

Leu

Leu

20

Trp

Thr

Phe

AsSn

Thr

100

ASp

val

Ser

Phe

Thr

Thr

Asp

85

Gin

Gly

glama

Arg

Ser

Ile

70

Leu

ser

Thr

Ghu

Cys

Arg

ASp

Ile

70

Leu

Asp

Trp

Gin

Gly

55

Sar

Lys

Thr

Leu

ser

Ala

Glin

vai

55

Ser

LyS

Leu

Gly

Ala

40

Gly

Arg

Pro

Ile

val
120

Gly

Ala

Ala

40

ser

Pro

Gly

GIn
120

Pro
Gly
AsSp
Glu
val

105

Thr

Gly
Ser
25

Pro
Thr
Asp

Glu

Leu
105

Gly.

eolf-seql
Gly Lys Glu

Thr Tyr Tyr
60

Asn Ala Lys
75

Asp Thr Ala
90

val Gly val

val ser Ser

Gly Leu val
10

Gly pPhe Thr
Gly Asn Glu

Thr Tyr Tyr
60

Asn Ala Lys
75

Asp Thr Ala
a0
Asp Ile Phe

Thr Gin val

Page 63

Arg

45

Ala

Asn

val

Gly

Gln

Phe

Arg

45

Ala

Ash

Ile

Cys

Thr
125

Glu

ASp

Thr

Tyr

Gly

Ala

Gly

30

Glu

ASD

Thr

Tyr

Arg

val

Phe

ser

val

Tyr

95

Met

Gly
15

Asp
Gly
sSer
val
Tyr
95

Gly

Ser

val

val

Tyr

80

Cys

Glu

Gly

Tyr

val

val

Tyr

80

Ccys

Asn

Ser



<400>
Glu val
1

ser Leu
Ala Ile
Ser Cys
Lys Gly
Leu Gin
Ala Ala
Leu Leu
Leu val

130

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

<400>

Glu val

1

Ser lLeu

Ala Ile

Ser Cys
50

Lys Gly
65

Leu Gin

113
Gln

Arg

Gly

35

Ile

Arg

Met

Glu

114
123
PRT
Lama

114
Gln
Arg
Gly
25
I'le

Arg

Met

Leuy

Leu

20

Trp

ser

Phe

Asn

val

val

Ser

Phe

Ser

Thr

Ser

&5

Glu

Cys

ser

glama

Leu

Leu

20

Trp

Ser

Phe

Asn

val

Ser

Phe

ser

Thr

Ser
85

Glu

cys

Arg

Tyr

Ile

70

Leu

Gln

Phe

Ser

Glu

Cys

Arg

Ser

Phe

70

Leyu

Ser

Thr

GIn

Asp

55

ser

Ser

Leu

Tyr

Ser

val

GlIn

ASD

55

Ser

Lys

Gly

Ala

Ala

40

Ser

Arg

Ile

Arg

Gly

Gly

Ala

Ala

40

Thr

Arg

Pro

Gly

Ser

25

Pro

val

Asp

Giu

Gly

Ser

25

Pro

Ser

ASp

Glu

eolf-seql

Gly Leu val

10

Gly
Gly
Thr
Ser
ASp
90

Arg

Arg

Gly
10

Gly
Gly
Ile

Asn

AsSp
90

Leu

LyS

Tyr

Ala

75

Thr

Glu

Tyr

Leu

Phe

Lys

ASp

Ala

75

Thr

Asn

Glu

Tyr

60

Lys

Gly

Ser

ser

val

Arg

Glu

Tyr

60

Lys

Page 64

Gln

Leu

Arg

45

Ala

Ash

val

Pro

GlIn

Leu

Arg

45

Thr

Asn

val

Pro Gly Gly

15

ASp Asp Tyr

30

Glu
ASp
Thr
Tyr
His
110

Lys

Pro
AsSp
30

Glu
Asn
Thr

Tyr

Gly

His

Leu

Tyr

95

Asp

Gly

Gly

15

ASp

Ala

Ser

val

Tyr
95

val
val
Tyt
80

Cys

Glu

Thr

Gly
Tyr
val
val
Tyr

80

Cys



Ala Ala

Ala

Trp Gly Gln

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

<400>

Glu val
1
ser Leu
Ala val
Ala Arg
‘50
Lys Asp
Leu Gln
Ala Ala

. Tyr Asp

<210>
<211>
<212>
<213>
<400>
Glu val
1

Ser Leu
Asn Met

Ala ala

115

115
126
PRT
Lama

115
Gln

Arg
Gly
35

Ile
Arg
Met
Asp
Tyr
115

116
126
PRT
Lama
116

Gin
Arg
Gly
35

Ile

Phe
100

Gly

Arg

Thr

glama

Leu

Leu

20

Trp

Thr

Phe

Asn

Arg

Trp

val

Ser

Phe

Trp

Thr

Ser

85

Ser

Gly

glama

L.eu

Leu

20

Trp

Thr

val
5

ser

Phe

Ser

cys

Gin

Glu
Cys
Arg
ser
I1e‘
70
Leu

Pro

Gin

Glu

Cys

Arg

Ser

Ser

val

Ser

Ala

Gln

Gly

A5

Ser

Lys

Ash

Gly

sSer

Ala

Gin

Pro

Gly

Thr
120

Gly

Ala

Ala

40

Ala

Arg

Pro

Ile

Thr
120

Gly
Ala
Ala
40

Met

Tyr

val

Gly

sSer

25

Pro

Thr

ASD

Glu

Ile

105

Gln

Gly
ser
25

Pro

Ser

eolf-seql

Glu Leu Arg Gly Phe Pro Thr

ser

Gly
10

Gly
Gly
Thr
Asn
ASD
90

Ash

val

Gly
10

Gly

Gly

Ser

Leu

Gly

Lys

Tyr

Ala

75

Thr

val

Thr

Leu

ASp

Lys

val

Thr

Glu

Tyr

60

Lys

Ala

val

val

val

Gly

Giu

Thr Tyr Tyr
Page 65

G1in

Phe

Arg

45

Ala

Asn

val

Thr

Ser
125

Gin

Phe

Arg

45

Ala

110

Ala

Ser

30

Glu

ASp

Thr

Tyr

Ala

110

Ser

Pro

Thr

30

Ghu

Asp

Gly

15

Ser

Phe

Ala

Met

Tyr

Tyr

Gly
15
Leu

Phe

Ser

Gly

Leu

val

val

Tyr

80

Cys

Glu

Ala

Tyr

val

val



50

Lys Gly Arg
65

Leu Gln Met
Ala Ala Pro

Tyr Asp Tyr
115

<210> 117
<21l> 127
<212> PRT
<213> Lama
<400> 117

Glu val Gln
1
ser lLeu Arg

Asp Met Gly
35

Ala Ala Ite
50

Lys Gly Arg
65

Leu Gln Met
Ala Ala Arg
Gly Tyr Asp

<210> 118
<211> 125
<212> PRT
<213> Lama

<400> 118
Gilu val GIn
1

Phe

Asn

Glu

100

Trp

Ser
val
85

Gly

Gly

glama

lL.eu

Leu

20

Trp

Arg

Phe

Ash

ser

100

Tyr

val

Ser

Phe

Leu

Thr

Ser

85

Thr

Trp

glama

Leu

val
5

Ile
70
Leu

Ser

Gln

Glu

Cys

Arg

Ser

Ile

70

Leu

Tyr

Gly

Glu

55

Ser Ile

Lys Pro

Phe Arg

Gly Thr
120

Ser Gly

Ala Ala

Gin Ser

40

Gly ser

55

Ser Arg

LYS Pro

Ser Tyr

Gin Gly

Ser Gly

AsSn

Glu

Gly

sSer

25

Pro

Ile

ASD

Glu

TYr

105

Thr

Gly

eolf-seql
60

Asn
ASD
90

Gln

val

Gly
10

Gly
Gly
Thr
Ash
AsSp
90

Leu

Gin

Asp
75

Thr
Tyr

Thr

Leu
Arg
Lys
Tyr
Ala
75

Thr

Ala

val

Lys

Gly

Ala

val

Ala

Thr

Glu

Tyr

60

Lys

Ala

Leu

Thr

Gly Leu val

10

Page 66

Thr

val

Asp

Ser
125

Gln

Phe

Arg

45

Pro

Asn

val

Ala

va'l
125

Gin

Thr

Tyr

Arg

110

Ser

Ala

Ser

30

GTu

ASp

Thr

Tyr

ASp

110

Ser

Ala

Gly
Phe

95

Ala

Gly
15

Gly
Ile
Ser
vai
Tyr
95

Arg

ser

Gly
15

phe
80

cys

Met

Gly

Ser

val

val

Tyr

Cys

Gly

Gly



Ser

Ala

Ser

Lys

65

L.eu

Ala

Pro

Leu

Ile

Cys

50

Gly

Gln

Ala

Phe

<210>
<21l>
<212>
<213>

<400>

Arg

Gly
35

Met

Arg

MeT

Ala

Trp
115

119
117
PRT
Lama

119

Glu val GIn
1

Ser

Phe

Ala

Gly

65

Gin

Ala

val

Leu

Met

Thr

50

Arg

Met

Abrg

Thr

Arg

Gly

35

Ile

Phe

Thr

Trp

val
115

Leu

20

Trp

Ser

Phe

AsSn

Ser

Phe

Ala

Thr

Ser

85

Tyr

Gin

glama

Leu

i.eu

20

Trp

Thr

Thr

ser

Arg

ser

val

Ser

Tyr

ser

Ile

l.eu

85

Trp

Ser

Cys

Arg

Gly

Thr

70

Leu

His

Gly

Glu

Cys

Arg

Ser

ser

70

Lys

Ser

val

Gln

Asp

55

Ser

Lys

Gly

Thr

Ser

Ala

Gin

Arg

Pro

Asp

Ala

Ala

40

ser

Thr

Pro

Asp

Gln
120

Ala

Ala

40

Ile

Asp

Glu

val

ser

25

Pro

Ile

ASp

Glu

Tyr

105

val

ser

25

Pro

Thr

Asn

ASD

Glu
105

eolf-seq]l

Giy Phe

Gly Lys

Pro Trp

Asn Ala

75

Asp Thr
90

Cys Tyr

Thr val

v Gly Leu

10

Thr Ser

Gly Lys

Asn Tyr

Ala Lys

Thr Ala

90

Tyr Trp

Thr

Glu

Tyr

60

Arg

Ala

Tyr

Ser

val

Ile

Glin

val

60

Asnh

val

Gly

rage 67

Leu

Arg

45

Thr

Asn

His

Glu

Ser
125

Gin

Ser

Arg

45

ASp

Thr

Tyr

Lys

Gly

30

Glu

Ala

Thr

Tyr

Gly
110

Ala

ser

30

Glu

Ser

val

Tyr

Gly
110

Thr

Ala

Ser

val

Tyr

95

Tyr

Gly

15

Thr

Leu

val

Tyr

Cys

Thr

fyr

val

val

Tvr

Gly

Asn

val

LyS

Leu

80

His

Leu



<210>
<211>
<212>
<213>
<400

Glu val
1

Ser tLeu

Ala Met

Ala ser
50

Gly Arg
65

GIn Met

Ala Ala

Gln Gly

<210>
<211>
<212>
<213>
<400>
Glu val
1

Ser Leu
Asn Leu
Ala val

50

Lys Gly

Leu Gln

120
121
PRT
Lama

120

Gln

Arg

Arg
35

Ite

Phe

Asn

Ile

Thr
115

121
127
PRT
Lama

121
Gln
Arg
Gly
35
Ile

Arg

Met

glama

Leu

Leu

20

Trp

Thr

Thr

Ser

Arg

100

Glin

val

Ser

Tvyr

Arg

Pro

Leu

85

Pro

val

glama

Leu

Leu

20

Trp

Ser

Phe

AsSn

val

Ser

Phe

Trp

Thr

ser
85

Glu

cys

Arg

Ser

Ser

70

Lys

Glu

Thr

Glu

Cys

Arg

Arg

Ile

70

Leu

Ser

Ala

Gln

Ser

55

Arg

Pro

Leu

val

Ser

Ala

Glin

AsSp

35

Ser

LysS

Gly

Ala

Ala

40

Ile

ASp

clu

Tyr

ser
120

Gly

Thr

Ala

40

ser

APrg

Pro

Gly

ser

25

Pro

Thr

Asn

Asp

Ser

105

ser

Gly

Ser

25

Pro

Phe

Asp

Glu

eolf-seql

Gly
10

Gly
Gly
Thr
Ala
Thr
90

val

Gly
10

Gly
Gly
Ala

Asn

Asp
90

Leu

Thr

Lys

Tyr

val

Leu

Leu

Lys

Tyr

Ala

75

Thr

val

Thr

Gln

Ala

60

Ash

val'l

Asn

val

Thr

Giu

Tyr

60

Lys

Ala

Page 68

Glin

Ser

Arg

45

ASD

Thre

Tyr

ASp

Gln

Phe

Arg

45

Ala

Asn

val

Pro

Ser

30

Glu

Ser

val

Tyr

Tyr
110

Pro

Ser

30

Gin

Glu

Thr

Tyr

Gly
15

Ile
Leu
val
Ser
Cys
a5

Trp

Gly

15

ASp

Phe

Pro

val

Tyr
95

Gly

Phe

val

Lys

Leu

80

ASnh

Gly

Gly

Tyr

val

val

Tyr

80

Cys



Ala ala
Asp pPhe

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

<400>
Glu val
1

Ser Leuy
Ile Met
Ala Ala

50

Lys Gly
Leu GIn
Ala Ala
val Asp

Ser

<210>
<211>
<Z212>
<213>
<400>

Glu val
1

Ser Leu

Asp

Gly
115

122
129
PRT
Lama
122

Gln

Arg

Gly

35

Met

Arg

Met

AsSp

Leu

115

123
121
PRT
Lama
123

Gln

Arg

APrg
100

val

Ser

ser Trp Gly

glama

Leu

Leu

20

Trp

Asn

Phe

AsSh

Glu

100

Tyr

val

Ser

Phe

Trp

Thr

Phe
85

ASp

His

glama

Leu val Glu Ser Gly Gly G
1

20

5

Glu

Cys

Arg

Arg

Ile

70

Leu

Leu

Tyr

Ser

GlIn

Ser

Ala

Glin

Gly

55

Ser

Lys

Tyr

Trp

Arg

Gly

Gly

Ala

Ala

40

Gly

Gly

Pro

His

Gly

Leu
105

Thr

Pro

Pro

Asp

Glu

Tyr

105

Gin

eolf-seql

val Leu Pro

Gln

Gly
10

Gly
Gly
Thr
Asn
ASp
90

Ser

Gly

val

Leu

Arg

Gin

Tyr

Thr

75

Thr

Ser

Thr

Thr

val
Thr
Glu
Tyr
60

Lys
Ala
Tyr

Gln

Page 69

Asn

val
1258

Gin

Phe

Arg

45

Ala

ASh

val

His

va'l
125

Thr
110

Ser

Ala

Asn

30

Glu

Asp

Thr

Tyr

Tvyr

110

Thr

Ser

Ser

Gly

15

Asn

Phe

Ser

val

TYr

95

Ser

val

Pro

Asp

Ala

va'l

val

Phe

80

Cys

Arg

Ser

1y Leu val GIn Pro Gly Gly
0 15

Leu Ser Cys Ala Ala Ser Gly Thr Thr Ser Ser Ile phe
25



Ala

ala

Gly

65

Gln

Ala

Gln

Met

Ser

50

Arg

Met

Ala

Gly

<210>
«<211>
<212>
<213>

<400

Arg
35

Ile

Phe

Asn

Ile

Thr
115

124
123
PRT
Lama

124

Glu val Glin
1

ser

Ala

Ala

LysS

GIn

val

Trp

Leu

Pro

Ala

50

Gly

Met

Asn

Gly

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

Arg
Gly
35

Phe
Arg
Asn
Leu
Gn

115

125
113
PRT

Trp

Thr

Thr

ser

Arg
160

Gin

Tyr

Arg

Leu

Leu

85

Pro

val

glama

Leu

Leu

20

Trp

Thr

rhe

ser

Gly

Gly

val

ser

Phe

Arg

Thr

Leu

85

Ser

Thr

Artificial

Arg

ser

Ser

70

Lys

Glu

Thr

Glu

Ccys

Arg

Ser

Ile

70

Lys

Thr

Gin

Gln

ser

55

Arg

Pro

lLeu

val

Ser

Ala

GIn

Ser

55

ser

Pro

Trp

val

Ala

40

Ile

AsSp

Glu

Tyr

ser
120

Gly

Ala

Ala

40

Asn

Arg

Glu

Ser

Thr
120

Pro

Thr

ASn

Asp

Ser

1035

Ser

Gly

Ser

25

Pro

Ile

ASD

Asp

eotf-seql
Gly Lys Gin

Thr
Ala
Thr
90

val

Gly
10

Gly
Gly
Pro
Asnh
Thr
90

ASp

ser

Tyr
Lys
75

Ala

val

Leu

Gly

Lys

Tyr

Ata

75

Ala

Gln

Ser

Ala

60

Asn

vai

Asn

val

Ser

Glu

Tyr

60

His

ITe

Arg

Page 70

Arg

45

Asp

Thr

Tyr

Asp

Gln

Phe

Arg

45

Lys

Thr

Tyr

Thr

Glu

Ser

val

Tyr

Tyr
110

Ala

Ser

30

Glu

ASp

val

Tyr

Tyr
110

Leu

val

Ser

Cys

95

Trp

Gly

15

Ser

Phe

5er

Tyr

Cys

ASD

val
Lys
Leu
30

Asn

Gly

Gly
Tyr
val
val
Leu
80

Ala

Tyr



<220>
<223>

<400>

Glu val
1

Ser Leu

Ala Trp

Ile Ser
50

Phe Thr
- 65

Asn Ser

ser Ser

ser

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

<220>
<223>

<400>
Glu val
i

Ser lLeu

Ala Trp

Ite Ser
50

Phe Thr
65

Asnh Ser

Mutated Tama

125

Gin Leu

Arg Leu
20

Tyr Arg
35

Ser Gly

Ile ser

Leu Arg

Arg Pro

100

126
113
PRT

val

Ser

Gln

Gly

Arg

Ala

85

AsSh

Artificial

Mutated Tama

126

Gln Leu

Arg Leu
20

Tyr Arg
35
ser Gly

ITe Ser

Leu LyS

val

5

Ser

Gin

Gly

Arg

Ala

glama sequence

Glu ser Gly Gly

Cys Ala Ala Ser
25

Ala Pro Gly Lys
40

Thr Thr Ala Tyr
55

Asp Asn Ser Lys
70

Glu Asp Thr Ala

pro Trp Gly Gin
105

glama sequence

Glu ser Gly Gly

Cys val Ala ser
25

Ala Pro Gly Lys
40

Thr Thr Ala Tyr
55

Asp Asnh Ser Lys
70

Glu Asp Thr Ala

eolf-seql

Gly
10

Gly
Gln
Ala
ASNH
val
90

Gly

Gly
10

Gly
His

val

Asn

Leu

Ite

Arg

Asp

Thr

75

Tyr

Thr

Leu

ITe

Arg

ASp

Thr
75

val

Arg

Glu

Ser

60

va'l

Tyr

Leu

val

Arg

Glu

Ser

60

val

val Tyr Tyr
page 71

Gin

‘Phe

Leu

45

val

Tyr

Cys

val

Gin

Phe

Leu

45

val

Tyr

Cys

Pro

Met
30

val

Lys

Leu

Asn

Thr
110

Pro

Ile

30

va'l

Lys

Leu

Asn

Gly
15

ser
Ala
Gly
Gln
Thr
a5

val

Gly

15

ser

Ala

Gly

GIn

Thr

Gly
Met
Arg
Arg
Met
80

Phe

Ser

Gly
Met
Arg
Arg
Met

80

Phe



Ser ser

Ser

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

<220>
<223>

<400>
Glu val
1

ser Leu

Ala Trp

Ile Ser
50

Phe Thr
65

Asn Ser

ser Ser

ser

<210>
<Z211>
<2172>
<213>

<220>
<223>

<400>

Glu val
1

Ser Leu

eqlf-seqgl
85 90 95

Arg Pro Asn Pro Trp Gly Ala Gly Thr GIn val Thr val Sser
100 105 110

i27
113
PRT
Artificial

mutated Tama glama sequence

127

GIn Leu val Glu ser Gly Gly G&y Leu val GIn Pro Gly Gly
5 1 15

Arg Leu Ser Cys Ala Ala Ser Gly Ile Arg Phe Ile ser Met
20 25 30

Tyr Arg Gin Ala Pro Gly Lys GlIn Arg Glu Leu val Ala Arg
35 40 ‘ 45

ser Gly Gly Thr ggr.A1a Tyr Ala Asp ger val Lys Gly Arg
0

ITe Ser Arg Asp Asn Ser Lys Asn Thr val Tyr Leu Gln Met
70 75 80

Leu Arg Ala Glu Asp Thr Ala val Tyr Tyr Cys Asn Thr Phe
85 90 _ 95
Arg Pro Asn Pro Trp Gly GlIn Gly Thr Leu val Thr val Ser
100 105 110

128
285

PRT
Artificial

artificial polypeptide comprising Tama glama sequences

128

Gln rteu val Glu ser Gly Gly ggy Leu val Gin Thr Gly Asp
5 15

Arg Leu Ser Cys Glu val Sser Gly Arg Thr Phe Ser Ser Tyr
Page 72



ser

val

Gly

65

Gin

Ser

Glu

Gly

ser

145

Glu

Ser

Ser

vail

Ser

Glu

Met

Ala

50

Arg

Ile

Ser

Tyr

Ser

130

Gly

val

l.eu

Met

Ala

210

Arg

Ile

Ser

Tyr

<2106>

Gly
35

Ile

Phe

Asn

Arg

Trp

Gly

Gly

Glin

Arg

phe

Ash

Arg

Trp
275

129

20

Trp

Ser

Thr

Ser

Ala

100

Gly

Gly

Gly

Leu

Leu

180

Trp

ser

Thr

Ser

Ala

260

Gly

Phe

Lys

Ile

Leu

85

Tyr

Gin

Gly

Gly

val

165

ser

Phe

LYS

Ile

Leu

245

TYr

Gln

Arg

Gly

Ser

70

Lys

Gly

Gly

Gly

Ser

150

Glu

Cys

APrg

Gly

Ser

230

Lys

Gly

Gly

Gin

Gly
55

Lys

Pro

ser

Thr

ser

135

Gly

Ser

Glu

Gin

Gly

Lys

Pro

Ser

Thr

Ala

40

Tyr

Asp

Glu

Ser

G1in

120

Gly

Gly

Gly

val

Ala

200

TYr

ASp

Glu

Ser

Glin
280

25

GlIn

Lys

Asn

ASp

105

val

Gly

Gly

Gly

Ser

185

Gin

Lys

Asn

Asp

Arg

265

val

eolf-seql

Gly Lys Giu

Tyr
A1é
Thr
30

Leuy

Thr

Gly

Gly
Tyr
Ala
Thr
250

Leu

Thr

ASD

LysS

75

Ala

Arg

val

Gly

ser

155

Leu

Arg

Lys

Asp

Lys

Ala

Arg

val

Ser

60

AsSnh

val

Leu

ser

Ser

140

Gly

val

Thr

Glu

ser

220

Asn

vai

Leu

Ser

Page 73

Arg

45

val

Thr

TYr

Ala

Ser

125

Gly

Gly

Gln

Phe

Thr

Tyr

Atla

ser
285

30

Glu

Ser

val

Tyr

ASp

110

Gly

Gly

Gly

Thr

ser

190

Glu

ser

val

Tyr

Asp
270

Phe

Leu

Tyr

Cys

95

Thr

Gly

Gly

Phe

Leu

Tyr

Cys

255

Thr

va'l

Glu

Leu

80

Ala

Tyr

Gly

Gly

Ser

160

ASp

Tyr

val

Glu

Leu

240

Ala

Tyr



<211>
<212>
<213>

<220>
<223>

<400>

245
PRT

Artificial

eolf-saql

Artificial polypeptide comprising lama glama

129

§1u val Gln Leu

ser

Ser

val

Gly

65

Gin

Ser

Glu

Gly

Leu

145

Ser

Ile

TYr

Lys

Ala
225

LEQ

Met

Ala

50

Arg

Ile

Ser

TYr

Ser

130

val

Ala

Gin

Trp

Asn

210

Ala

Arg

Gly

35

Ile

Phe

Asn

Arg

Glin

val

Arg

195

Ie

Tyt

Leu

20

Trp

Ser

Thr

ser

Ala

100

Gly

Gly

Pro

Gly

Gln

180

Phe

val

Tyr

val
5
ser
Phe
Lys
Ile
Leu
85
Tyr
GIn
Gly
Gly
ASp
ey
val
Tyr

Cys

Glu
Cys
Arg
Gly
Ser
70
Lys
Gly
Gly
Ser
Gly
1
ITe
val
Lys
Leu

Asn
230

Ser
Glu
Gln
Gly
55

Lys
Pro
Ser
Thr
Glu
135
Ser
Thr
Ala
Gly
Glin

215

Thr

Gly

val

Ala

40

Tyr

ASp

Glu

Ser

Gin

120

val

Leu

val

Thr

GlIn

Gly

ser

25

Gln

Lys

Asn

Asp

Gin

Arg

Ala

Ile

185

Phe

Asn

rhe

Gly Leu
10

Gly Arg
Gly Lys
TYyr Asp
Ala Lys

75

Thr Ala

90

Leu Arg

Thr val

fey val

Leu ser

155

Trp Tyr

Thr Pro

Thr Ile

sSer Leu

Tyr Trp
235

va'l

Thr

Glu

Ser

60

Asn

val

Leu

Ser

Glu

140

cys

Arg

ser

Ser

Lys

Gly

Page 74

Gln

Phe

Arg

45

val

Thr

Tyr

Ala

Ser

125

Ser

Ala

Glin

Gly

Gin

sequences

Thr

Ser

30

Glu

ser

val

Tyr

Asp

110

Gly

Gly

Ala

Ala

TYr

180

AsSp

Glu

Gly

Gly

15

ser

Phe

Leu

Tyr

Cys

95

Thr

Gly

Gly

Ser

Pro

175

Thr

ASn

Asp

Thr

Asp

Tyr

val

Leu
80

Ala
Tyr
Gly
Gly
Gly
160
Gly
Tyr
Ser

Thr

Gin
240



val Thr val sSer Ser

<210
<211>
<212>
<213>

<220>
<223>

<400>

130
255
PRT

245

artificial

eolf-seq]l

Artificial ponpebtide comprising Tama glama

130

Glu val Gin Leu

1

Ser

Ser

val

Gly

65

GIn

Ser

Glu

Gly

Leu

145

Arg

Lys

Thr

Ala

Leu

Met

Ala

50

Arg

Ile

ser

Tyr

ser

130

Ala

Ser

Glu

Tyr

Lys

Arg

Gly

35

Ile

phe

Asn

Arg

Gly

Gln

Phe

Arg

Ala

195

Asn

Leu

20

Trp

sSer

Thr

Ser

Ala

160

Gly

Gly

Ala

Ser

Glu

180

Asn

Thr

vai
5
Ser
fhe
Lys
Ile
Leu
85
TYP
Gin
Gly
Gly
His
165
Phe

ser

val

Glu
Cys
Arg
Gly
ser
70

Lys
Gly
Gly
ser
Asp
Tyr
val

val

Tyr

Ser

Glu

Glin

Gly

55

Lys

Pro

Ser

Thr

Glu

135

Ser

ASh

Ala

Lys

Leu

Gly

val

Ala

40

Tyr

ASp

Glu

ser

Gln

120

val

Leu

Met

Ser

Gly

Ser

25

GIn

Lys

Asn

ASp

Arg

105

val

Gln

Arg

Gly

Ile

185

Arg

Met

Gly Leu val GlIn

10

Gly

Gly

Tyr

Ala

Thr

90

Leu

Thr

Leu

Leu

Arg

Phe

Arg
Lys
Asp
Lys
75

Ala
Arg
val
vé1
Ser
155
Phe

Gly

Thr

Thr

Glu

ser

60

AsSn

val

Leu

ser

Glu

140

cys

Arg

Gly

Ile

Asn Ser Leu
Page 75

Phe

Arg

45

val

Thr

Tyr

Ala

ser

125

ser

Ala

Glin

Gly

Ser

205

Lys

sequences

Thr

Ser

30

Glu

Ser

val

Tyr

ASp

110

Gly

Gly

Ala

Ala

Arg

Pro

Gly

15

Ser

Phe

Leu

Tyr

Cys

95

Thr

Gly

Gly

Ser

Pro

175

Ser

Glu

Glu

Asp

Tyr

val

Glu

Leu

80

Tyr

Gly

Gly

Gly

GTy

Thr

Astt

ASD



210

215

eol1f-seql

220

Thr Ala val Tyr Tyr Cys Ala Ala Thr Ala Phe Tyr Arg Gly Pro Tyr

225

230

235

Asp Tyr Asp Tyr Trp Gly GIn Gly Thr Gln val Thr val
245

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

<220>
<223>

<400>

1

Ser

ser

val

Gly

65

Gin

Ser

Glu

Gly

Leu

145

Ile

Arg

Leu

Met

Ala

50

Arg

Ile

Ser

Tyr

Ser

130

val

Arg

131
247
PRT

artificial

250

Artificial polypeptide comprising lama glama

131

Arg

Gly

35

Ile

Phe

Asn

Arg

Gin

Phe

L.eu

Leu

20

Trp

Ser

Thr

Ser

Ala

100

Gly

Gly

Pro

Met

val
1R0

Ser

Phe

Lys

ITe

l.eu

85

Tyr

Gin

Gly

Gly

Ser

165

Ala

cys

Arg

Gly

Ser

70

Lys

Gly

Gly

Ser

Gly

Met

Arg

Glu val GIn Leu val Glu Ser
5

Glu

Gln

Gly

55

Lys

Pro’

Ser

Thr

Glu

135

Ser

Ala

Ile

Gly

val

Ala

40

Tyr

ASp

Glu

Ser

Gin

120

val

Leu

Trp

Ser

Gly

Ser

25

Gln

LyS

ASn

Asp

Gin

Arg

Tyr

ser
185

Gly Leu val Gin

10

Gly

Gly

Tyr

Ala

Thr

90

ey

Thr

Ley

Leu

Arg

Gly

Arg

Lys

ASp

Lys

75

Ala

Arg

val

val

Ser

155

GlIn

Gly

Thr

Glu

ser

60

Asn

va'l

Leu

Ser

Glu

140

Cys

Ala

Thr

Page 76

Phe

Arg

45

val

Thr

Tyr

Ala

ser

125

ser

val

Pro

Thr

Ser

ser
255

240

sequences

Thr Gly Asp
15

ser

30

Glu

Ser

val

Tyr

ASp

110

Gly

Gly

Ala

Gly

Ala
190

Ser

Phe

Leu

Tyr

Cys

95

Thr

Gly

Gly

Ser

LYS

Tyr

Tyr

val

Glu

[Leu

80

Ala

Tyr

Gly

Gly

Gly

160

His

val



eolf-seql

Asp Ser val Lys Gly Arg Phe Thr Ile Ser Arg Asp ASh Ser Lys Asn
195 205

200

Thr val Tyr Leu Gln Met Asnh Ser Leu Lys Ala
210

215

Glu Asp Thr Ala va)
220

Tyr Tyr Cys Asn Thr pPhe Ser Ser Arg Pro Asn Pro Trp Gly Ala Gly

225

230

Thr GIn val Thr val ser Ser

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

<220>
<223>

<400>

245
132
250
PRT
Artificiai

235

Artificial polypeptide comprising Tama glama

132

Glu val GIn Leu

1

ser

Ser

val

Gly

65

Gin

Ser

Glu

Gly

Leu

145

AsSh

Leu

Met

Ala

50

Arg

Ile

Ser

TVYFP

Ser

130

val

Tle

Arg

Gly

35

Ile

Phe

Asn

Arg

Gln

rhe

Leu

20

Trp

Ser

Thr

Ser

Ala

100

Gly

Gly

Pro

Ser

val Glu Ser Gly

5

Ser

Phe

Lys

Ile

Ley

85

Tyr

Glin

Gly

Gly

Ash

Cys

Arg

Gly

ser

70

Lys

Gly

Gly

ser

Glu

Gln

Gly

55

Lys

Pro

Ser

Thr

ser

Ala

val

Ala

49

Tyr

AsSp

Glu

ser

Gln

120

val

Leu

Met

Gly

-sSer

25

Gln

Lys

Asn

Asp

Gln

Arg

Ala

Gly Leu val Gln

10
Gly Arg

Gly Lys

Tyr Asp

Ala Lys

75

Thr Ala
30

Leu Arg

Thr val

Leu val

Leu Ser

155

Trp Tyr

Thr

Glu

Sar

60

Asn

val

Leu

Ser

Gluy

140

Cys

Arg

Page 77

Phe

Arg

45

val

Thr

Tyr

ala

Ser

125

Ser

Ala

Gin

240

sequences

Thr Gly Asp
15

sSer

30

Glu

Ser

val

Tyr

Asp

110

Gly

Gly

Ala

Ala

Ser

Phe

L.eu

Tyr

Cys

95

Thr

Gly

Gly

Ser

Pro

Tyr

val

Glu

l.eu

80

Ala

Tyr

Gly

Gly

Gly

160

Gly



Lys

Tyr

Ala

Thr

225

Gly

<210>

Gin

Tyr

Lys

210

Ala

Gin

<211>
<212>
<213>

- <220>
<223>

<400

Arg

Leu

195

Asn

val

Gly

"133

258
PRT

Glu

180

ASp

Thr

Tyr

Thr

165

Leu

Ser

val

Tyr

Glin
245

artificial

val

val

Tyr

Cys

230

val

Ala

LYS

Leu

215

Asn

Thr

Arg

Gly

GlIn

Ala

val

Ile

185

Arg

Met

Ala

sSer

eolf-seql

170

Ser Ser Gty Gly

phe Thr val ser

205

Asn Ser Leu Lys

220

Tyr Arg Thr Tyr
235

Ser
250

artificial polypeptide comprising lama glama

133

GTu val Gin

1

Ser

Ser

val

Gly

65

Gin

Ser

Glu

Gly

Leu

Met

Ala

50

Arg

Ile

ser

TYr

Ser
130

Arg

Gly

35

Ite

Phe

Asn

Arg

Leu

Leu

20

Trp

Ser

Thr

ser

Ala
100

‘Gly

Gly

val

5

Ser

Phe

Lys

Ile

Ley

85

Tyr

Gln

Gly

Glu

Cys

Arg

Gly

Ser

70

Lys

Gly

Gly

Ser

Ser

Glu

Glin

Gly

55

Lys

Pro

sar

Thr

Glu
135

Gly

val

Ala

40

Tyr

Asp

Glu

ser

GIn

120

val

Gly

Ser

25

Gin

Lys

Asn

Asp

Gin

Gly Leu
10

Gly Arg
Gly Lys
Tyr Asp
Ala Lys

75

Thr Ala
90
Leu Arg

Thr val

Leu val

val

Thr

Glu

Ser

60

Asn

val

Leu

Ser

Glu
140

pPage 78

Gln

Phe

Arg

45

val

Thr

Tyr

Ala

Ser

125

ser

175

Gly Phe Thr

190

Arg Asp Asn

Pro Glu Asp

Asn Tyr Trp

240

sequences

Thr

ser

30

Glu

Ser

val

Tyr

Asp

110

Gly

Gly

Gly

15

Sar

Phe

Leu

TvYr

Cys

95

Thr

Gly

Gly

ASD

Tyr

va'l

Glu

Leu

80

Ala

Tyr

Gly

Gly



l.eu

145

Arg

Lys

Tyr

Ala

Thr

225

Ala

Ser

val

Thr

Glu

val

Lys

210

ala

Alg

sSer

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

<220>
<223>

<400>

Gln
Phe
Arg
Ala
195
AsSh
val
ASp
134

251
PRT

Ala

Ser

val

180

ASP

Thr

Tyr

Asn

Gly

Asn

165

Leu

Ala

val

Tyr

Tyr
245

Artificial

Tyr

val

val

Tyr

Cys

230

Arg

sSer

Ala

Ala

Lys

Leu

215

Ala

Tyr

Leu

Met

Asp

Ala

Trp

Arg

Gly

Ile

185

Arg

Met

Ser

Gly

eolf-seql

Leu Ser Cys

Trp

170

Ser

rhe

Asn

ala

Gin
250

155

Phe

ser

Thr

Ser

Trp

235

Gly

Arg

Ser

Ile

Leu

220

Trp

Thr

Ala

Gln

Gly

Ser

205

Lys

Tyr

Gin

artificial polypeptide comprising lama glama

134

Glu val Gln Leu

1

Ser

ser

val

Gly

65

Gln

ser

l.eu

Met

Ala

50

Arg

Ile

ser

Arg
Gly
35

Ile
Phe
AsSh

Arg

Leu

20

Trp

Ser

Thr

Ser

Ala

val

5

Ser

Phe

Lys

Ile

l.eu

85

Tyr

Glu

cys

Arg

Gly

Ser

70

Lys

Gly

ser Gly Gly Gly Leu
10

Glu

Gin

Gly

55

Lys

Pro

Ser

val

Ala

40

Tyr

ASp

Glu

Ser

ser

25

Ggin

Lys

AsSn

Asp

Arg

Gly

Gly

Tyr

Ala

Thr
90

Arg

Lys

Asp

Lys

75

Ala

val

Thr

Glu

ser

60

Asn

val

Leu Arg Leu
Page 79

Gln

Phe

Arg

45

val

Thr

Tyr

Ala

Ala

Ala

Ile

190

Arg

Pro

Ser

val

Ser

Pro

175

Asn

AsSp

Glu

Gln

Thr
255

Gly
160
Gly
Thr
Asn
ASp
Met
240

val

sequences

Thr

Ser

30

Glu

Ser

val

Tyr

Asp

Gly

15

ser

pPhe

Leu

Tyr

Cys

Thr

AsSp

TYr

val

Glu

Leu

80

Ala

Tyr



eolf-seqgl
100 105

Glu Tyr Trp Gly Gin Gly Thr GTh val Thr val ser Ser
115 120 125

Gly ser Gly Gly Gly Ser Glu val Gln Leu val Glu Ser
130 _ 133 140

teu val GIn Pro Gly Gly Ser Leu Arg Leu Ala Cys Ala
145 150 155

Phe Thr Leu Ser Ser Ser Trp Met Tyr Trp val Arg Gln
165 170

Lys Gly Leu Glu Trp val Ser Arg Ile Ser Pro Gly Gly
180 185

Tyr Tyr val asp ser val Lys Gly Arg Phe Ser val Ser
195 200 205

Ala Asn Asn Thr Leu Tyr Leu GIn Met Asn Ser Leu Lys
210 : 215 220

Thr Ala Leu Tyr Ser Cys Ala Lys Gly Gly Ala Pro Asn
225 230 : 235

Arg Gly Arg Gly Thr 61n val Thr val ser ser
245 250

<210> 135
<211> 259
<212> PRT
<213> Artificial

<220>

110

Gly

Gly

Ala

Ala

Leu

190

Thr

Pro

Tyr

Gly

Gly

Ser

Pro

175

Phe

Asp

Glu

Thr

Gly

Gly

Gly

Gly

Thr

Asn

ASp

Pro
240

<223> Artificial polypeptide comprising lama glama sequences

<400> 135
Glu val GlIn Leuy gai Glu Ser Gly Gly Géy Leu val GlIn
1 1

Ser Leu Arg Leu Ser Cys Glu val Ser Gly Arg Thr Phe
20 25

Ser Met Gly Trp Phe Arg GIn Ala GIn Gly Lys Glu Arg
35 40 45

val Ala I'le Ser Lys Gly ggy Tyr Lys Tyr Asp ggr val

Gly Arg Phe Thr Ile Ser Lys Asp Asn Ala Lys Asn Thr
65 70 75

rPage 80

Thr Gly Asp
15

Ser Ser Tyr
30

Glu Phe val

ser Leu Glu

val Tyr teu

80



Glin

Ser

Glu

Gly

Leu

145

Arg

Lys

Tyr

Ala

Thr

225

val

val

Ile

Ser

Tyr

Ser

130

val

Thr

Glu

Tyr

Lys

210

Ala

Pro

ser

<Z210>
<211>
<21l2>

<213>

<220>
<223>

<400>

ASn

Arg

115

Gly

Gin

Phe

Arg

Ala

185

Asn

val

ser

Ser

136
257
PRT
Artificial

Ser

Ala

100

Gly

Gly

Ala

Asn

Glu

180

Asp

Thr

Tyr

Ala

ieu

85

Tyr

Gln

Gly

Gly

ser

165

Ser

ser

val

Tyr

Ser
245

5

Lys

Gly

Gly

Ser

150

Tyr

val

val

Tyr

Cys

230

Phe

Pro

Ser

Thr

Glu

135

Ser

Ala

Ala

Lys

Leu

215

Ala

Asn

Glu

Ser

GIn

120

val

l.eu

Met

His

Gly

200

GIn

Ala

Tyr

Gln

Arg

Gly

Ile

185

Arg

Leu

Gly

Trp

eolf-seql

ghr Ala val

Leu
Thr
Leu
Leu
Trp
Asn
Phe
Asn

Arg

1

Arg

val

val

ser

155

phe

Arg

Thr

Ser

Tyr

235

Gn

Leu

Ser

GHu

140

Cys

Arg

Ser

Ile

Leu

220

Tyr

Gly

Tyr

Ala

Ser

125

Ser

Thr

Gin

Gly

Ser

205

Lys

Ser

Thr

Artificial polypeptide comprising lama glama
136

$1u val GIn Leu val Glu Ser Gly Gly Gly Leu val Gin
0

Ser Leu Arg Egu Ser Cys Glu val ser Gly Arg Thr phe
25

Ser Met Gly Trp Phe Arg GIn Ala GIn Gly Lys Glu Arg
Page 81

Tyr

Asp

110

Gly

Gly

Ala

Ala

Ser

190

Arg

Pro

ser

Gln

Cys

95

Thr

Gly

Gly

Ser

Pro

175

Ser

ASD

Glu

Asp

val
255

Ala

Tyr

Gly

Gly

Gly

Gly

Thr

Asn

Asp

Gly

240

Thr

seqguences

Thr Gly Asp
15

Ser ser Tyr
30

Glu pPhe val



val

Gly

65

GlIn

sSer

Glu

Gly

Leu

145

ser

Lys

pPhe

Ala

The

225

Ile

Ser

Ala

50

Arg

Ile

Ser

Tyr

Ser

130

val

Ala

Glu

Tyr

LYS

210

Ala

Arg

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

<220>
<223>

<400>

35

Ile

pPhe

AsSn

Arg

Gly

Gln

Phe

ASp

Ala

195

AsSn

lLeu

Ser

137
249
PRT

137

Ser

Thr

ser

Ala

100

Gly

Gly

Ala

LYyS

Glu

180

ASD

Ala

Tyr

Tyr

Lys
Ile
L.eu
85

Tyr
Gin
Gly
Gly
ser
165
Phe
Ser
Gly

Tyr

245

Artificial

Gly

Ser

70

LysS

Gly

Gly

Ser

Tyr

val

val

Tyr

Cys

230

Tyr

Gly

55

Lys

Pro

Ser

Thr

Glu

135

Ser

Arg

Ala

LyS

Leu

215

Ala

Trp

40

Tyr
AsSp
Glu
Ser
Gin
120
val
Leu
Met
ser
Gly
2

GIn

Ala

Gly

Lys

AsSn

Asp

Gin
Arg
Gly
Ile
185
APy
Met

Gly

Gin

eolf-seq]

Tyr

Ala

Thr

90

Leu

Thr

L.eu

tey

Trp

Ser

Phe

Asn

Ala

Gly

ASp

Lys

75

Ala

APg

val

val

ser

155

Phe

Trp

Thr

ser

Gin

235

Thr

Ser

60

Asn

val

Leu

Ser

Glu

140

cys

Arg

Thr

Met

Leu

220

Ser

Glin

Page 82

45

val

Thr

Tyr

Ala

ser

125

Ser

Thr

Arg

Tyr

ser

205

Lys

Asp

val

Ser

val

Tyr

Asp

110

Gly

Gly

Ala

Thr

Gly

Arg

Pro

Arg

Thr

Leuy

Tyr

Cys

95

Thr

Gly

Gly

Ser

Pro

175

Ser

ASp

Glu

TYr

val
255

Glu

Leu

80

Ala

Tyr

Gly

Gly

Gly

Gly

Thr

Lys

Asp

Asn

240

ser

artificial polypeptide comprising Tama glama sequences



Glu val

Ser Leu

Ser Met

val Ala
50

Gly Arg
65

Gin Ile

Ser ser

Glu Tyr

Gly Ser
130

teu val
145

phe Thr

Lys Gly

Ash Tyr

Ala Lys
210

Thr Ala
225

Gin Gly

<210>
<211>
<212>

GIn

Arg

Gly

35

Ile

Phe

Asn

Arg

Trp

115

Gly

Gin

Phe

Leu

Ala

195

Asn

val

Thr

138
258
PRT

Leuy

lLeu

20

Trp

ser

Thr

Ser

Ala

100

Gly

Gly

Pro

Ser

Glu

180

PI'o

Thr

Tyr

GIn

val

Ser

Phe

LYS

Ile

Leu

85

Tyr

Glin

Gly

Gly

Thr

165

Trp

Ser

Leu

Tyr

val
245

Glu

Cys

Arg

Gly

Ser

70

LYS

Gly

Gly

Ser

Gly

Ser

va’l

val

Phe

Cys

230

Thr

Ser

Glu

GlIn

Gly

55

Lys

Pro

Ser

Thr

Glu

135

ser

Trp

Ser

LYS

Leuy

215

Ala

val

Gly

val

Ala

40

Tyr

Asp

Glu

Ser

Gln

120

val

Ley

Met

Ser

Gly

Glin

Lys

Ser

Gly

Ser

25

Gln

Lys

AsSn

Asp

Gln

LYS

His

Ile

185

Arg

Met

ASp

Ser

eolf-seqi

Gly Leu val
10

Gly

Gly

Tyr

Ala

Thr
90

i Leu

Thr
Leu
Leu
Trp
e
rhe
ASn

Ser

Arg

LYS

ASp

Lys

75

Ala

Arg

val

val

Ser

155

val

Pro

Thr

Ser

Ala
235

The

Glu

Ser

60

Asn

val

Leu

Ser

Glu

140

Cys

Alrg

val

Tie

Leu

220

Gly

Page 83

Gin

rhe

Arg

45

val

Thr

Tyr

Ala

Ser

125

Ser

Thr

Gln

Gly

Ser

205

LYS

Arg

Thr

Ser

30

Glu

Ser

val

Tyr

ASDp

110

Gly

Gly

Ala

Ala

His

190

Arg

Ser

Thr

Gly

15

ser

Phe

Leu

Tyr

Gly

Gly

Ser

Pro

175

Phe

ASp

Giu

Lys

ASp

Tyr

val

Glu

Leu

80

Ala

Tyr

Gly

Gly

Ala

Asn

ASp

Gly



<213>

<220>
<223>

<400>

Artificial

eolf-seq]

Artificial polypeptide comprising lama glama

138

g?u val GIn Leu

Ser

ser

val

WGly

65

Gin

ser

Glu

Gly

Leu

145

Arg

Lys

Tyr

Ala

Thr
225

Gly

Leu

Met

Ala

50

Arg

Ile

Ser

Tyr

Ser

130

val

Thr

Glu

Tyr

Lys

210

Ala

val

Arg

Gly

35

ITe

Phe

Asn

Arg

Gly

Gin

Phe

Arg

Ala

195

Asn

val

Gly

Leu

20

Trp

ser

Thr

ser

Ala

100

Gly

Gly

Ala

Ser

Glu

180

ASD

Thr

Tyr

Gly

va'l

5

ser

pPhe

Lys

Iie

Leu

85

Tyr

Gin

Gly

Gly

Asn

165

phe

ser

val

Tyr

Met

Glu

Cys

Arg

Gly

Ser

70

Lys

Gly

Gly

Ser

Tyr

val

val

Tyr

230

Glu

ser Gly Gly

Glu

Gln

Gly
35

Lys

Pro

ser

Thr

Glu

i35

ser

Ala

Ala

LYsS

Leu

215

Ala

Tyr

va'l

Ala

40

Tyr

ASD

Glu

ser

GIn

120

val

Leu

Met

Ala

Ala

Trp

Ser

25

Gin

Lys

Asn

Asp

Glin

Arg

Asp

Ile

185

Arg

Met

Thr

Gly

Gly teu val Gln
10

Gly

Gly

Tyr

Ala

Thr

90

Leu

Thr

Leu

leu

Phe

AsSn

Arg

Arg

LyS

Asp

Lys

75

Ala

Arg

val

val

Ser

155

Phe

Arg

Thr

Ser

ser
235

Thr

Glu

Ser

60

Asn

'Va1

Leu

Ser

Gy

140

Cys

Arg

Ser

ile

Leu

220

Ser

Lys Gly Thr
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Phe

Arg

45

val

Thr

Tyr

Ala

Ser

125

Ser

Ala

Glin

Gly

ser

205

Lys

Thr

Gln

sequences

Thr

sSer

30

Glu

Ser

vatl

Tyr

ASp

110

Gly

Gly

Atla

Ala

Gly

Arg

Pro

Ile

val

Gly

15

ser

Phe

Leu

Tyr

Cys

95

Thr

Gly

Gly

Ser

PIo

175

Gly

Asp

Glu

val

Thr

ASp

TYTI

val

Glu

Leu

80

Ala

Tyr

Gly

Gly

Glu

160

Gly

Thr

ASn

Asp

val

240

val



ser

ser

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

<220>
<223>

<400>

1

Ser

ser

val

Gly

65

Gin

Ser

Glu

Gly

Ser

145

Gly

val

Ala

Leuy
Met
Ala
50

Arg
Ile
ser
Tyr
Ser
130
Gly
Gly

Gln

val

139
276
PRT

245

Artificial

eolf-seql

250

artificial polypeptide comprising lama glama

139

Arg
Ie
Phe
Asn
Arg
Trp
Gly
Gly

Gly

Pro

Leu
20

Trp
Ser
Thr
Ser
Ala
100
Gly
Gly
Gly
Gly

Gly

AsSp

Ser

Phe

Lys

Ile

Leu

85

Tyr

Gin

Gly

Gly

ser

165

Gly

Ile

cys
Arg
Gly
ser
70

Lys
Gly
Gly
Gly
ser
150
Glu

Ser

Thr

Glu

Gin

Gly

55

Lys

Pro

Ser

Thr

ser

135

Gly

val

Lelu

val

val

Ala

40

Tyr

ASp

Glu

Ser

Glin

120

Gly

Gly

GlIn

Arg

Ala
200

Glu val Gin Leu gal Glu ser Gly Gly

Ser
25

Gin
Lys

Asn

AsSp

Gly

Gly

Leu

Leu

185

Trp

Gly Leu val Gin

10

Gly

Gly

TYyr

Ala

Thr

S0

lL.eu

Thr

Gly

Gly

val

170

Ser

Arg

Lys

Asp

Lys

75

Ala

Arg

val

Gly

ser

155

Glu

Cys

Thr

Glu

Ser

60

Asn

val

Leu

Ser

Ser

140

Gly

Ser

Ala

Tyr Arg Gln

Page 85

Phe

Arg

45

val

Thr

Tyr

Ala

Ser

125

Gly

Gly

Gly

Ala

Ala
205

255

seqguences

Thr Gly Asp
15

Ser

30

Glu

Ser

val

Tyr

ASp

110

Gly

Gly

Gly

Gly

Ser

190

Pro

Ser

Phe

Leu

Tyr

Cys

Thr

Gly

Gly

Gly

Gly

Gly

Gly

Tyr

val

Glu

Leu

80

TYIr

Gly

Gly

Ser

160

Leu

Ser

Ile



Gin

Trp

225

Asnh

Ala

Thr

Arg

Glin

210

Asp

Ile

Tyr

va'l

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

<220>
<223>

<400>

Phe

val

Tyr

ser
275

140
286
PRT

Leu

val

TYr

Cys

260

ser

val

Lys

Leu

245

AsSn

Artificial

Ala

Thr
215

Gly Arg

230

Gin

Thr

Met

Gln

Ile Thr

Phe

ASnh

Phe

Thr

Ser

Tyr
265

eo1f-seqgl

Pro Ser Gly Tyr

220

Ile Ser Arg Asp

235

Leu Lys Pro Giu

250

Trp Gly Gln Gly

Artificial polypeptide comprising lama glama

140

Glu val GlIn
1

Ser

ser

val

Gly

65

Glin

Ser

Glu

Gly

Ser

Leu

Met

Ala

50

Arg

Ile

ser

Tyr

Ser

130

Gly

Arg

Gly

35

Ile

Phe

Asn

Arg

115

Gly

Gly

Leu

l.eu

20

Trp

Ser

Thr

Ser

Ala

100

Gly

Gly

Gly

val

5

Ser

Phe

Lys

Ile

Leu

85

Tyr

GIn

Gly

Gly

Glu

cys

Arg

Gly

ser

70

Lys

Gly

Gly

Gly

Ser

Ser

Glu

GIn

Gly

55

Lys

Pro

Ser

Thr

Ser

135

Gly

Gly

val

Ala

40

Tyr

Asp

Glu

Ser

Gin

120

Gly

Gly

Gly

Ser

25

Gin

LysS

Asn

ASp

Gly

Gly

Gly

10

Gly

Gly

Tyr

Ala

Thr

90

l.eu

Thr

Gly

Leu

Arg

Lys

ASp

Lys

75

Ala

Arg

val

Gly

val

Thr

Glu

ser

60

Asn

val

t.eu

Ser

ser
140

Gly Ser Gly
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Gln

Phe

Arg

45

val

Thr

Tyr

Ala

sSer

125

Gly

Thr

Asn

Asp

Thr
270

Tyr

Ser

Thr

255

Gin

Tyr

LYS

ala

val

seqguences

Thr

Ser

30

Glu

Ser

val

Tyr

ASD

Gly

Gly

Gly

Gly
15

sSer

'Phe

Leu

Tyr

Cys

95

Thr

Gly

Gly

Gly

Asp

Tyr

val

Glu

lL.eu

80

Ala

Tyr

Gly

Gly

sSer



145

Ala

Ser

Glu

TYr

225

Lys

Ala

TYr

Gly

GIn

Phe

Arg

210

Ala

Asnh

va'l

Asp

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

<220>
<223>

<400>

Gly

Ala

ser

195

Glu

Asn

Thr

Tyr

Tyr
275

141
278
PRT
Artificial

Gly

Gly

His

Phe

Ser

val

Tyr

260

Trp

Glu val Gln Leu
1

Ser

Ser

val

Gly

65

Gin

Ley

Met

Ala

50

Arg

Iie

Arg
Gly
35

Ile

Phe

Asn

Leu

20

Trp

Ser

Thr

Ser

Ser

165

ASD

TYr

val

val

Tyr

245

Cys

Gly

val

5

Ser

Phe

Lys

ITe

Leu
85

150

Glu

ser

Asn

Ala

LysS

230

Leu

Ala

Gln

Glu

Cys

Arg

Gly

ser

70

LyS

val
l.eu
Met
Ser
215
Asp
Gin

Ala

Gly

Ser
Glu
GIn
Gly
55

Lys

Pro

GIn

Arg

Gly

Ile

Arg

Met

Thr

Thr
280

Gly

val

Ala

40

Tyr

ASp

Glu

Leu

Leu

185

Trp

Arg

Phe

Asn

Ala

265

Gin

eolf-seq’

val

170

Ser

Phe

Gly

Thr

ser

250

Phe

val

155

Glu

cys

Arg

Gly

Ile

235

Leu

Tyr

Thr

ser

Ala

Gln

Gly

Ser

Lys

Arg

val

Gly

Ala

Ala

205

Gly

Arg

Pro

Gly

Ser
285

Artificial polypeptide comprising Tama glama

141

Gly Gly Leu-val GIn
10

Ser

25

Gln

Lys

Asn

Asp

Gly Arg Thr

Gly Lys Glu

Tyr Asp Ser
60

Ala Lys Asn
75

Thr Ala val
9

Page 87

Phe

Arg

45

val

Thr

Tyr

Gly
Ser
190
Pro
Ser
Glu
Glu

Pro

Gly

Gly

Gly

Thr

Ash

Asp

255

Tyr

270

Ser

160

Leu

Arg

Lys

Thr

Ala

240

Thr

ASp

seguences

Thr

ser

30

Glu

Ser

val

Tyr

Gly

15

sSer

Phe

Leu

Tyr

cys
95

ASp

Tyl

val

Glu

Leu

80

Ala



ser

Glu

Gly

ser

145

Gly

val

Arg

Glu

Ser

225

val

Tyr

Gln

Ser

Tyr

Ser

130

Gly

Gly

Gin

Phe

Leu

210

val

Tyr

Cys

val

<210>
<211>
<212>

<213>

<220>
<223>

<400>

1

Arg

Trp

115

Gly

Gly

Gly

Pro

Met

195

val

Lys

Leu

Asn

Thr

275

142
281
PRT

142

Ala

100

Gly

Gly

Gly

Gly

Gly

Ser

Ala

Gly

Gin

Thr

260

val

Tyr

GIn

Gly

Gly

Ser

165

Gly

Met

Arg

Arg

Met

245

Phe

Ser

Artificial

Gly

Gly

Gly

Ser

150

Glu

Ser

Ala

Ile

Phe

230

Asn

ser

Ser

Ser

Thr

Ser

135

Gly

val

Leu

Trp

Ser

215

Thr

Ser

Ser

Sep
Gin
120
Gly
Gly
Gln
Arg
Tyr
200
Ser
Ile

Leu

Arg

105

val

Gly

Gly

Leu

Leu

185

Arg

Gly

ser

LYS

Pro
265

eolf-seq]

Leu Arg Leu

Thr

Gly

Gly

val

170

Ser

Glin

Gly

Arg

Ala

250

Asn

va'

Gly

Ser

155

Glu

Cys

Ala

Thr

Asp

Glu

Pro

Ser

Ser

140

Gly

Ser

val

Pro

Thr

220

Asn

Asp

Trp

Ala

Ser

125

Gly

Gly

Gly

Ala

Gly

Ala

Ser

Thr

Gty

Artificial polypeptide comprising Tama glama

Glu val Gln Leu val Glu ser Gly Gly géy Leu val Gin
5

ser Leu Arg Leu Ser Cys Glu val Sgr Gly Arg Thr Phe
20 2

Ser Met Gly Trp Phe Arg GIn Ala Glin Gly Lys Glu Arg
Page 88

ASD

110

Gly

Gly

Gly

Gly

Ser

190

Lys

Tyr

LyS

Ala

Ala
270

Thr

Gly

Gly

Gly

His

val

AsSnh

val

255

Gly

TYF

Gly

Gly

Ser

160

l.eu

Ile

Arg

Asp

Thr

240

Tyr

Thr

seguences

Thr Gly Asp
15

Ser Ser Tyr
30

Glu Phe val



val

Gly

65

GIn

Ser

Glu

Gly

ser

145

Gly

val

Ile

GlIn

Tyr

225

Lys

ala

Gln

Ala

50

Argd

Ile

Ser

Tyr

Ser

130

Gly

Gly

Gln

Phe

Arg

210

Leu

ASnN

val

Gly

<210>
<211>
<212>

<Z213>

35

Ile

Phe

Asn

Arg

Gly

Gly

Gly

Pro

Ser

195

Glu

ASp

Thr

Tyr

Thr

275

143
289
PRT

Ser

Thr

Ser

Ala

100

Gly

Gly

Gly

Giy

Gly

AsSn

Leu

Ser

val

Tyr

260

Gin

Lys

Ile

Leu

85

Tyr

Glin

Gly

Gly

ser

165

Gly

Asn

val

val

Tyr

245

Cys

val

Artificial

Gly

ser

70

Lys

Gly

Gly

Gly

Ser

150

Glu

ser

Ala

Lys

Leut

Asn

Thr

Gly

55

Lys

Pro

ser

Thr

Ser

135

Gly

val

Leu

Met

Arg

Gly

GIn

Ala

val

40

Tyr

Asp

Glu

ser

Gin

120

Gly

Gly

Gin

Arg

Ala

200

Ile

Arg

Met

Ala

ser
280

Lys

Asn

AsD

Gly

Gly

Leu

Leu

185

Trp

sSer

Phe

Asn

Tyr

265

Ser

eolf-seql

TYyr
Ala
Thr
90

i.eu
Thr
Gly
Gly
val
170
ser
Tyr
Ser
Thr
Ser

250

Arg

Asp

Lys

75

Ala

Arg

val

Gly

Ser

155

Glu

Cys

Arg

Gly

val

235

Leu

Thr

Ser

60

Asn

val

Leu

Ser

Ser

140

Gly

Ser

Ala

Gin

Gly

Ser

Lys

Tyr

pPage 89

45

val

Thr

Tyr

Ala

Ser

125

Gly

Gly

Gly

Ala

Ala

205

Gly

Arg

Pro

Ash

Ser

val

Tyr

Gly

Gly

Gly

ser

190

Pro

phe

ASp

Glu

Tyr
270

Leu

Tyr

cys

95

Thr

Gly

Gly

Gly

Gly

Thr

AsSn

ASD

255

Trp

Glu

Leu

80

Ala

Tyr

Gly

Gly

Ser

160

Leu

Asn

Lys

Tyr

Ala

240

Thr

Gly



<220>
<223>

<400=

Glu val GIn Leu
1

-Ser

Ser

val

Gly

65

Gln

Ser

Glu

Ser

145

val

Thr

Glu

val

225

Lys

Leu
Met
Ala
50

Arg
Ile
Ser
Tyr
Ser
130
Gly
Gly
Gin
Phe
Ar

210
Ala

Asn

Arg

Gly

35

ITe

Phe

Asn

Arg

Trp

Gly

Gly

Gly

Ala

ser
195

g val

Asp

Thr

Leu

20

Trp

Ser

Thr

Ser

Ala
100

Gly

Gly

Gly

Gly

Gily

Asn

Leu

Ala

val

val
5
Ser
Phe
Lys
Ile
Ley
85
Tyr
Gln
Gly
Gly
Ser
165
Gly
Tyr
val

val

Tyr
245

Glu

Cys

Arg

Gly

ser

70

Lys

Gly

Gly

Gly

Ser

150

Glu

sSer

Ala

Ala

Ser Gly Gly

Glu

Gin

Gly

55

Lys

Pro

Ser

Thr

Ser

val

Ala

40

Tyr

ASp

Glu

Ser

Glin

120

Gly

135 .

Gly

val

Leu

Met

215

Gly

Gin

Gly

Gin

Arg

Gly

1le

Arg

Met

Ser
25

Glin
Lys

Asn

AsSp

Gly

Gly

Leu

L.eu

185

Trp

Ser

pPhe

Asn

enlf-seqgl

Gly Leu val
10

Gly

Gly

Tyr

Ala

Thr

90

Leu

Thr

Gly

Gly

val

170

Ser

Phe

Ser

Thr

ser
250

Arg

Lys

ASp

Lys

75

Ala

Arg

val

Gly

Ser

155

Glu

Cys

Arg

Ser

Ile

235

Leu

Thr

Glu

ser

60

ASn

val

Leu

Ser

sSer

140

Gly

Ser

Ala

Gln

Lys

Page 90

Gln

Phe

Arg

45

val

Thr

Tyr

Ala

Ser

125

Gly

Gly

Gly

Ala

Ala

205

Ile

Arg

Pro

Thr

Ser

30

Glu

Ser

val

Tyr

Asp

110

Gly

Gly

Gly

Gly

ser

190

Pro

Asn

ASp

Glu

Gly
15

Ser
Phe
Ley
Tyr
Cys
95

Thr
Gly

Gly

Gly

Gly
Gly
Thr
Asn

ASp

artificial polypeptide comprising lama glama sequences

143

Asp

Tyr

val

Glu

l.eu

80

Ala

Tyr

Gly

Gly

Ser

160

Leu

Arg

Lys

Tyr

Ala

240

Thr



Ala val Tyr Tgr Cys Ala Ala Ser A
260

265

eolf-seql

la Trp Trp Tyr Ser Gln Met Ala
270

Arg Asp Asn Tyr Arg Tyr Trp Gly &In Gly Thr GIn val Thr val ser
275 280

ser

<210>
<213
<212>
<213>

<220>
<223>

<400

144
282
PRT

Artificial

Artificial polypeptide comprising lama glama

144

Glu val ¢1n Leu val Glu ser

1

Ser

ser

val

Gly

65

Gln

Ser

Giu

Gly

Ser

145

Gly

val

Leu

Met

Ala

50

Arg

Iie

Ser

Tyr

Ser

130

Gly

Gly

Gin

Arg

Gly

35

Ile

Phe

Asn

Arg

Gly

Gly

Gly

Pro

Leu

20

Trp

Ser

Thr

ser

Ala

100

Gly

Gly

Gly

Gly

Gly

5

ser

Phe

Lys

Ile

Leu

85

Tyr

Gln

Gly

Gly

sSer

165

Gly

Cys

Arg

Gly

ser

70

Lys

Gly

Gly

Gly

Ser

150

Glu

ser

Glu

Gin

Gly

55

Lys

Pro

Ser

Thr

ser

135

Gly

val

L.eu

285

Gly Gly Gly teu val Gln
10

val

Ala

40

Tyr

ASp

Glu

Ser

Gin

120

Gly

Gly

Gin

Arg

Ser

25

GIn

Lys

Asn

Asp

Gly

Gly

l.eu

Leu

Gly
Gly
Tyr
Ala
Thr
90

Leu
Thr
Gly

Gly

val
170

Arg

LyS

Asp

LysS

75

Ala

Arg

val

Gly

Ser

155

Glu

Thr

Glu

Ser

60

Asn

val

ey

ser

Ser

140

Gly

Ser

Ala Cys Ala
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Phe
Arg
45

val
Thr
Tyr
Ala
Ser
125
Gly
Gly
Gly

Ala

saguences

Thr Gly Asp
15

ser
30

Glu
ser
val
Tyr
Asp
110
Gly
Gly
Gly

Gly

Ser

Ser

phe

Leu

Tyr

cys

Thr

Gly

Gly

Gly

Gly

Gly

Tyr

val

Glu

Leu

80

Ala

Tyr

Gly

Gly

Ser

160

Leu

Phe



Thr

Gly

Tyr

225

Asn

Ala

Gly

Leu

Leu

210

val

Asn

Leu

Arg

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

<220>
<223>

<400>

ser
195

Glu

ASp

Thr

Tyr

Gly

275

145
290
PRT

180

ser

Trp

ser

Leu

Ser

260

Thr

Ser

val

val

Tyr

245

Cys

Gin

artificial

Trp

Ser

230

Leuy

Ala

val

Met

Arg

215

Gly

Gln

Lys

Thr

TYr

Ile

Arg

Met

Gly

val
280

185

Trp

ser

Phe

Asn

Gly

sSer

eolf-seq]

val

Pro

Ser

Ser

250

Ala

Ser

Arg

Gly

val

235

Leu

Pro

GIn
Gly
220
ser

Lys

Asn

Ala

205

Leu

Thr

Pro

Tyr

Artificial polypeptide comprising lama glama

145

Glu val GIn Leu

1

ser

ser

val

Gly

65

Gin

Ser

Glu

Leu

Met

Ala

50

Arg

Ite

Ser

Tyr

Arg

Gly

35

Ile

rhe

Asn

Arg

Leu

20

Trp

Ser

Thr

ser

Ala

100

Gly

val
5
Ser
Phe
Lys
Ile
Leu
85

TVYr

Gln

Glu

Cys

Arg

Gly

Ser

70

LyS

Gly

Gly

Ser

Glu

Gln

Gly

55

Lys

Pro

ser

Thr

Gly

val

Ala

40

Tyr

Asp

Glu

ser

Gln
120

Gly

ser

25

Glin

Lys

AsSn

ASD

Gly
10

Gly
Gly
TYF
Ala
Thr
90

Leuy

Leu

Arg

Lys

ASp

Lys

Ala

Arg

val

Thr

Glu

ser

60

Asn

val

Leu

Thr val ser
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Gln

Phe

Arg

45

val

Thr

Tyr

Ala

ser
125

190

Pro

Phe

ASp

Glu

Thr
270

Gly

Thr

Asn

ASp

Pro

Lys

Tyr

Ala

240

Thr

Arg

sequences

Thr
ser
30

Glu
Ser
val
Tyr
Asp
110

Gly

Gly

15

Ser

Phe

Leu

Tyr

Cys

Thr

Gly

ASp

Tyr

vail

Glu

Leu

80

Ala

TYP

Gly



Gly

Ser

145

Gly

val

Thr

Glu

Tyr

Lys

Ala

Pro

Ser

ser

130

Gly

Gly

Glin

Phe

Arg

210

Ala

ASnh

val

Ser

Ser
290

<210>"
<213>
<212
<213>

<220>
<223>

<400>

Gly

Gly

Gly

Ala

Asn

195

Glu

ASp

Thr

Tyr

Ala

275

146
288
PRT

Gly

Gly

Gly

Gly

Ser

Ser

Ser

val

Tyr

260

Ser

Gly

Gly

Ser

165

Asp

Tyr

val

val

Tyr

245

Cys

pPhe

artificial

Gly

Ser

150

Glu

Ser

Ala

Ala

Leu

Ala

Asn

Ser

135

Gly

val

l.eu

Met

His

215

Gly

Gln

Ala

Tyr

Gly

Gly

GlIn

Arg

Gly

Ile

Arg

Leu

Gly

Trp

Gly

Gly

Leu

Leu

185

Trp

Asn

Phe

ASh

Arg

Gly

eolf-seql

Gly

Gly

val

170

ser

Phe

Arg

Thr

ser

250

Tyr

GIn

Gly

Ser

155

Glu

Cys

Arg

Ser

Ile

teu

Tyr

Gly

Ser

140

Gly

Ser

Thr

Gin

Gly

Ser

Lys

Ser

Thr

Gly

Gly

Gly

Ala

Ala

205

S5er

Arg

Pro

Ser

Gln
285

Artificial polypeptide comprising lama glama

146

Glu val Glin Leu

1

Ser Leu Arg Leu
20

Ser Met Gly Trp

35

val Ala Ile Ser

val G¢lu ser Gly Gly Gly Leu val Gin

5

10

Ser Cys Glu val ser Gly Arg Thr Phe
25

Phe Arg Gin Ala GlIn Gly Lys Glu Arg
40 45

Ltys Gly Gly Tyr Lys Tyr Asp Ser val
Page 93

Gly

Gly

Gly

ser

190

Pro

ser

ASp

Glu

ASp
270

val

Gly

Gly

Gly

Thr

Asn

Asp

235

Gly

Thr

Gly

Ser

160

Leu

Arg

Lys

Tyr

Ala

240

Thr

val

val

sequences

Thr Gly Asp

15

Ser Ser Tyr

30

Gtu Phe val

Ser Leu Glu



Gly
65

Gin
ser
Glu
Gly
Ser
145
Gly
val
Ala
Giu
Tyr
Lys

Ala

Arg

50

Arg

Ile

Ser

Tyr

Ser

130

Gly

Gly

Glin

Phe

ASp

210

Ala

Asn

Leu

Ser

<210>
«<211>
<212>
<213>

<220>
<223>

<400>

Phe

Asn

Arg

Gly

Gly

Ala

=
v

93

Glu

Asp

Ala

Tyr

Tyr

275

147
280
PRT

Thr

Ser

Ala

100

Gly

Gly

Gly

Gly

Gly

s Ser

Phe

Ser

Gly

Tyr

260

ASp

Ile

Leu

85

Tyr

Glin

Gly

Gly

Ser

165

Gly

Tyr

val

val

TYP

245

Cys

Tyr

Artificial

147

Ser

70

Lys

Gly

Gly

Gly

ser

150

Glu

ser

Arg

Ala

Lys

230

Leu

Ala

Trp

55

Lys

Pro

Ser

Thr

Ser

135

Gly

val

Leu

Met

Ser

215

Gly

Gin

Ala

Gly

ASp

Glu

Ser

Gln

120

Gly

Gly

Glin

ATg

Gly

200

Tle

Arg

MeT

Gly

Gln
280

Ash

AsSp

Arg

105

val

Gly

Gly

L.eu

Leu

185

Trp

Ser

Phe

Asn

Ala

265

Gly

eolf-seq]

60

Ala Lys Asn
75

Thr

80

Leu

Thr

Gly

Gly

val

170

Ser

Phe

Trp

Thr

Ser

250

Gin

Thr

Ala

Arg

val

Gly

ser

155

Glu

Cys

Arg

Thr

Met

235

Leu

Ser

Gin

val

Leu

Ser

Ser

140

Gly

ser

Thr

Arg

220

Ser

Lys

Asp

val
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Thr

Tyr

Ala

Ser

125

Gly

Gly

Gly

Ala

Thr

205

Gly

Arg

Pro

Arg

Thr
285

Artificial polypeptide comprising Tama glama

val

Tyr

Asp

110

Gly

Gly

Gly

Gly

ser

190

Pro

Ser

Asp

Glu

Tyr

270

val

Gly

Gly

Gly

Gly

Gly

Gly

Thr

LysS

Asp

255

Asn

Ser

Leu

80

Ala

Tyr

Gly

Gly

Ser

160

L.eu

ser

LYsS

Phe

Ala

240

Thr

Ile

Ser

sequences



Glu

Ser

Ser

val

Gly

65

Gln

Ser

Glu

Gly

Ser

145

Gly

val

Thr

Gly

va'

l.eu

Met

Ala

20

Arg

Ile

sSer

Tyr

sSer

130

Gly

Gly

Glin

Phe

Leu

210

Ala

Asnh

val

Gln

Arg

Gly

35

ile

Phe

Asn

Arg

Gly

Gly

Ggly

Pro

Ser

195

Glu

Pro

Thr

Tyr

Leu

Leu

20

Trp

Ser

Thr

Ser

Ala

100

Gly

Gly

Gly

Gly

Gly

Thr

rp

Ser

lLeu

Tyr
260

val

Ser

rhe

Lys

Ile

Leu

85

Tyr

Gln

Gly

Gly

Ser

165

Gly

Ser

val

val

Phe

245

Cys

Glu

cys

Arg

Gly

ser

70

Lys

Gly

Gly

Gly

Ser

150

Glu

Ser

Trp

sSer

Lys

Leu

Ala

Ser

Glu

Glin

Gly

55

Lys

Pro

ser

Thr

ser

135

Gly

val

Leu

Met

Ser

215

Gly

GIn

LyS

Gly

val

Ala

40

Tyr

Asp

Glu

ser

Gln

120

Gly

Gly

Gln

Lys

His

200

Ile

Arg

Met

ASp

Gly

ser

25

GlIn

LYS

Asn

ASp

Arg

105

va'l

Gly

Gly

Leu

Leu

185

Trp

Pro

Phe

Asn

ser
265

eplft-seql

Gly Leu val

10

Gly
Gly
Tyr
Ala
Thr
90

L.ey
Thr
Gly
Gly
val
170
Ser
val
Pro

Thr

ser
250

Arg

Lys

AsD

LyS

75

Ala

Arg

val

Gly

Ser

155

Glu

cys

Arg

val

Ile

235

Leu

Thr

Gilu

ser

60

Ash

val

Leu

Ser

ser

i40

Gly

ser

Thr

Gin

Gly

ser

L.Ys

Ala Gly Arg
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Gln

rPhe

Arg

45

val

Thr

Tyr

Ada

ser

125

Gly

Gly

Gly

Ala

Ala

205

His

Arg

Ser

Thr

Thr

ser

30

Glhu

Ser

val

Tvr

ASp

110

Gly

Gly

Gly

Gly

ser

190

Pro

Phe

ASp

Glu

Gly

15

Ser

Phe

Leu

Tyr

Cys

95

Thr

Gly

Gly

Gly

Gly

Gly

Ala

AsSn

Asp

255

Gly

AsSp

Tyr

val

Glu

Leu

80

Ala

Tyr

Gly

Gly

Ser

160

Leu

Phe

Lys

Asn

Ala

240

Thr



Gly Thr GIn val Thr val ser Ser

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

<220>
<223>

<400>

275

148
289
PRT

Artificial

280

eolf-seql

artificial polypeptide comprising lama glama

148

Glu val GIn Leu val Glu Ser Gly Gly

1

ser

Ser

val

Gly

65

Glin

ser

Giu

Gly

Ser

145

Gly

val

Thr

Glu

Leu

Met

Ala

50

Arg

Ile

sSer

Tyr

ser

130

Gly

Gly

Gin

Phe

Arg

Arg

Gly

35

Ile

Phe

Asn

Arg

Gly

Gly

Gly

Ala

Ser

195

Glu

Leu

20

Trp

Ser

Thr

Ser

Ala

100

Gly

Gly

Gly

Gly

Gly

ASN

phe

5

ser

Phe

Lys

Ile

Leu

85

Tyr

Gln

Gly

Gly

Ser

165

Gly

Tyr

val

Cys

Arg

Gly

Ser

70

Lys

Gly

Gly

Gly

Ser

150

Glu

ser

Ala

Ala

Giu

Gln

Gly

55

Lys

Pro

Ser

Thr

ser

135

Gly

val

Leu

Met

Ala

val

Ala

40

Tyr

ASp

Glu

Ser

Glin

120

Gly

Gly

Gin

Arg

ASD

200

Ile

-Ser

25

Gin

Lys

AsSn

ASp

Gly

Gly

Leu

Leu

185

Trp

Thr

G

10
Gly
Gly
Tyr
Ala
Thr
80

Leu
Thr
Gly
Gly
val
170

Ser

Phe

Arg

Lys

Asp

Lys

75

Ala

Arg

val

Gly

Ser

155

Glu

Cys

Arg

Thr

Glu

ser

60

Asn

val

Leu

ser

Ser

140

Gly

ser

Ala

Glin

Arg Ser Gly
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Ty teu val Gln

Phe

Arg

45

val

Thr

Tyr

Ala

ser

125

Gly

Gly

Gly

Ala

Ala
205

sequences

Thr Gly Asp

Ser
30

Glu
Ser

val

Tyr

Gly

Gly

Gly

ser

190

Pro

Gly

15

Ser

Phe

Leu

Tyr

Gly

Gly

Gly

Gly

Thr

Tyr

val

Glu

Leu

80

Ala

TYr

Gly

Gly

Ser

160

Leu

Arg

Lys

Tyr



210 215

Tyr Ala Asp Ser val ng Gly Arg Phe
2

Lys Asn Thr val Tyr Leu Gln Met Asn
245

Ala val Tyr Tyr Cys Ala Ala Thr Arg
260 265

val Gly Gly Met ¢Tu Tyr Trp Gly Lys

275 280

Ser

<210> 149

<211l> 245

<212> PRT

<213> Artificial
<220

eolf-seql

Thr Ile
235

Ser Leu
250

220

Ser

Lys

Ser Ser Thr

Gly Thr

Gln

Arg

Pro

Tle

val
285

<223> aArtificial polypeptide comprising lama glama

<400> 149

Glu val GIn Leu val Glu Ser Gly Gly
1 5

Ser Leu Arg Leu Ser Cys Ala Ala Ser
20 25

Thr val Ala Trp Tyr Arg Gln Ala Pro
35 40

aAla Thr Ile Thr Pro Ser Gly Tyr Thr
50 55

Gly Arg phe Thr Ile Ser Arg Asp Asn
65 70

GIn Met Asn Ser Leu Lys Pro Glu Asp
85

Thr Gin Phe Tyr Trp Gly Gin Gly Thr
100 105

Gly Gly Gly ser Gly Gly Gly Ser Glu
115 120

Gly Gly Leu val GIn Thr Gly Asp Ser

Gly Leu

10

Gly ser

Gly Ile

Tyr Tyr

Ser Lys

Thr Ala

90

Gln val

val Gln

Leu Arg

val

Ala

Gln

Trp

60

Asn

Ala

Thr

Leu

Leu
140
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Gin

val

Arg

45

Asp

Ite

TYrP

val

val

125

Ser

ASp Ash

Glu Asp
255

val val
270

Thr val

Ala
240
Thr

Gly

ser

sequences

Pro Gly
15

Gly Asp
30

Gln Leu

phe val

val Tyr

Tyr Cys

95

Ser Ser
110

Glu Sser

Cys Glu

Gly

Itle

val

Lys

Leu

80

Asn

Gly

Gly

val



Ser

145

Gln

Lys

AsSn

ASp

Arg

225

val

Gly

Gly

Tyr

Ala

Thr

210

Leu

Thr

<210>
<211>
<212>

<Z213>

<220>

<223>

<400>

Arg

Lys

ASp

Lys

195

Ala

Arg

val

150
255
PRT
Artificial

Thr

Glu

Ser

180

Ash

val

Leu

Ser

Glu val GIn Leu

1

Ser

Asn

Ala

Lys

Leu

Ala

Gin

Leu

Met

Ser

50

Asp

Gln

Ala

Gly

Arg

Gly

35

Ile

Arg

Met

Thr

Thr

Leu

20

Trp

Arg

Phe

ASn

Ala

100

Gln

Phe

Thr
Tyr
Ala

Ser
245

val
5
ser
Phe
Gly
Thr
Ser
85

Phe

val

Ser

150

Glu

ser

val

Tyr

ASp
230

Glu

Cys

Arg

Gly

Ile

70

Leu

Tyr

Thr

Ser

Phe

Leu

Tyr

cys

215

Thr

Ser

Ala

Gln

Gly

55

Ser

LYs

Arg

val

Tyr

val

Ghy

Leu

200

Ala

Tyr

Gly

Ala

Ala

40

Gly

Arg

Pro

Gly

Ser

ser

val

Gly

Gln

Ser

Glu

Gly

Ser

25

Pro

Ser

Glu

Glu

Pro

105

ser

eolf-seql

Met Gly Trp

Ala

170

Arg

Ile

ser

Tyr

155

Ile

Phe

Asn

Arg

Trp

Ser

Thr

sSer

Ala

220

Gly

Phe

Lys

Ile

Leu

205

Tyr

Gln

Artificial polypeptide comprising lama glama

150

Gly Leu Ala GlIn

10

Gly

Gly

Thr

AsSn

ASp

90

Tyr

Gly Gly Gly

Arg

Lys

Thr

Ala

75

Thr

ASp

Ser

Glu

Tyr

60

LYS

Ala

Tyr
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Phe

Arg

45

Ala

Ash

val

Asp

Arg

Gly

Ser

190

Lys

Gly

Gly

LyS

Pro

Ser

Thr

Ala

160

Tyr

Asp

Glu

Ser

Gln
240

sequences

Ala Gly Asp
15

ser

30

Glu

Asn

Thr

TYr

Tyr

110

ser

His

Phe

ser

val

Tyr

Trp

Gly

Tyr
val
val
Tyr
80
Cys.

Gly

Gly



Gly ser
130

Gly Asp

ser Tyr

Phe val

Leu Glu

Tyr Leu
210

Cys Ala
225

Thr Tyr

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

<220>
<223>

<400>

115

Glu

Ser

Ser

val

Ser

Glu

151
247
PRT

val

Leu

Met

Ala

180

Aryg

Ie

Ser

Tyr

GIn

Arg

Phe
Asn
Arg

Trp

Artificial

Leu val
135

Leu Ser
150

Trp Phe

Ser Lys

Thr 1le

Ser Leu
215

Ala Tyr
230

Gly Gln

120

Glu

Cys

Arg

Gly

ser

200

Lys

Gly

Gly

eolf-seql

ser Gly

Glu val

Gln Ala

170

Gly Tyr

LYyS Asp

Pro Glu

Ser Ser

Thr Gln
250

Gly

Ser

155

Gin

LYS

AsSn

Asp

Arg

val

Gly
140
Gly
Gly
Tyr
Ala
Thr
220

Leu

Thr

125

Leu

Arg

Lys

ASp

Lys

205

Ala

Arg

val

Artificial polypeptide comprising lama glama

151

Glu val GIn Leu

1

Ser Leu

Ala Trp

Ile Ser
50

pPhe Thr
63

Asn Ser

Arg
Tyr
35

Ser
Ile

Leu

Leu

20

Arg

Gly

ser

Lys

val

5

Ser

Gln

Gly

Arg

Ata
85

Glu ser

Cys val Ala

Ala Pro

Thr Thr Ala

55

Asp Asn
70

Glu Asp

Gly

Gly
40

Ser

Thr

Gly Gly Leu val Gln
10

ser Gly
25

Lys His
Tyr val

Lys Asn

Ala val
90

Ile Arg

Arg

Asp Ser
60

Glu

Thr val

75

TYr

Tyr

Page 99

Phe

Leu

45

val

Tyr

Cys

val

Thr

Glu

Ser

190

Asn

val

Leu

Ser

Gin

Phe

Arg

va'l

Thr

Tyr

Ala

Ser
255

Thr

ser

160

Giu

Ser

val

Tyr

ASp
240

sequences

Pro

Met

30

val

Lys

Leu

AsSh

Gly

15

Ser

Ala

Gly

Gln

Thr
95

Gly

Met

Arg

Arg

Met

80

Phe



Ser Ser
Sser Gly
ser Gly

Glu val
145

Gin Ala
Gly Tyr
Lys Asp

Pro Glu
210

Ser Ser
225

Thr G1n

<210>
<211>
<Z212>
<213>

<220>
<223>

<400>
1

Ser Leu
Ala Met
Ala Arg

50

Lys Gly

Arg

Gly

Gly

Ser

GIn

Lys

Asn

195

AsSp

Arg

val

152
250
PRT
Artificial

Pro

100

Gly

Gly

Gly

Gly

Tyr

180

Ala

Thr

Ley

Thr

AsSn

Gly

Leu

Arg

Lys

165

ASp

Lys

Arg

val
245

Pro

Ser

val

Thr

150

Glu

Ser

Asn

val

Leu

230

sSer

Glu val GIn Leu val Glu
5

Arg Leu Ser Cys
20

Ala Trp Tyr Arg
35

Ile ser ser Gly

Arg Phe Thr val

Trp

Gly

Gln

i35

Phe

Arg

va'l

Thr

Tyr

215

Ala

ser

ser

Gly

Gly

Thr

Ser

Glu

Ser

val

200

Tyr

ASp

Gly

Ala Ala

Gin Ala

40

Gly Gly
55

sSer

Arg

Ala

105

Gly

Gly

Ser

Phe

Ley

185

Tyr

cys

Thr

Gly

ser
25

Pro

phe

Asp

eolf-seql

Gly Thr GIn

Ser

ASp

Tyr

val

170

Glu

Leu

Ala

Tyr

Glu

Ser

Ser

155

val

Gly

Gin

Ser

Glu
235

val

Leu

140

Met

Ala

ATg

Ile

ser
220

Tyr

val

Gin

125

Arg

Gly

Ile

phe

Asn

205

Arg

Tirp

Artificial polypeptide comprising lama glama

152

Gly Lteu val GlIn

10

Gly Asn Ile Phe

Gly Lys GIn Arg

45

Thr Tyr Tyr Leu

60

Asn Ala Lys Asn
Page 100

Thr

110

Leu

leu

Trp

ser

Thr

190

ser

Ala

Gly

val

val

Ser

Phe

Leu

Tyr

Glin

sSer

Glu

Cys

Arg

Gly

ser

Lys

Gly

sequences

Pro

Ser

30

Glu

ASp

Thr

Gly

15

Asn

Leu

ser

val

Gly

AsSn

val

val

Tyr



65

Leu

Ash

Thr

L.eu

Leu

145

Trp

Ser

Thr

Ser

Ala

225

Gly

GlIn

Ala

val

val

130

Ser

Phe

LYS

Ile

Leu

210

Tyr

GlIn

<210>
<211>
<212>

<213>

<220>

<223>

<400>

Met

Ala

Ser

115

Glu

Cys

Arg

Gly

Ser

195

Lys

Gly

Gly

153
258
PRT

153

Asn

Tyr

100

Ser

Ser

Gliu

Glin

Gly

Lys

Pro

ser

Thr

Ser

85

Arg

Gly

Gly

val

Ala

165

Tyr

ASp

Glu

Ser

Gin
245

Artificial

70

Leu

Thr

Gly

Gly

ser

150

Gin

Lys

AsSn

ASD

Arg

val

Lys

Tyr

Gly

Gly

Gly

Tyr

Ala

Thr

215

Leu

Thr

Pro
ASh
Gly
1

Leu
Arg
LYyS
Asp
Lys
200
Ala

Arg

val

Glu

val
Thr
Glu
Ser
185
Asn
val

Ley

Ser

eolf-seql

Asp

90

Trp

Gly

Glin

Phe

Arg

val

Thr

Tyr

Ala

ser
250

75

Thr

Gly

Gly

Thr

Ser

155

Glu

ser

val

Tyr

ASp
235

Ala

Gin

Gly

Gly

Ser

Phe

teu

Tyr

cys

220

Thr

val

Gly

Ser

125

ASp

Tyr

val

Glhu

L.eu

205

Ala

Tyr

Artificial polypeptide comprising lama glama

Glu val Glin Leu ga? Glu ser Gly Gly Gly Leu val Gln
1 10 .

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Arg Thr Phe
20 25

Ala met §1y Trp Phe Arg Glin
5

40

Page 101

Ala Pro Gly Lys Glu Arg
45

Tyr

Thr

110

Glu

Ser

Ser

val

Ser

Glu

Tyr

95

Gln

val

Leu

Met

Ala

175

Arg

Ile

ser

Tyr

80

Cys

val

GlIn

Arg

Gly

160

Ile

Phe

AsSn

Arg

Trp
240

seguences

Ala Gly Gly
15

Ser Asn Tyr
30

val Leu val



Ala

Lys

65

Leu

Ala

Tyr

Ser

val

145

Thr

Glu

Ser

Asn

val

225

Leu

Ser

ASp

50

Gly

Glin

Ala

Trp

Phe

ATg

val

Thr

210

Tyr

Ala

ser

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

<220>

<223>

<400>

Ile

Arg

MetT

Ser

Thr

Ser

Glu

ser

195

va'l

Tyr

ASp

154
251
PRT

154

Ser

Phe

Ash

Ala

100

Gln

Gly

Gly

Ser

Phe

180

Leu

Typ

cys

Thr

Ser

Thr

ser

85

Trp

Gly

Ser

Asp

TYr

165

val

Glu

Leu

Alta

Tyr
245

Artificial

Ser

Ile

70

Leu

Trp

Thr

Glu

ser

150

Ser

val

Gly

Gin

Ser

230

GTu

Gly

55

Ser

Lys

Tyr

Gln

val

135

Leu

Met

Ala

Arg

Ile

215

Ser

Tyr

Ile

Arg

Pro

Ser

val

120

GlIn

Arg

Gly

Ile

Phe

200

Asn

Arg

Trp

Asn

ASp

Glu

Gln

1G5

Thr

Leu

Leu

Trp

ser

185

Thr

ser

Ala

Gly

eolf-seql

Thr Tyr val
60

Asn

Asp

90

Met

vai

val

Ser

Phe

170

LysS

Ile

Lau

Tyr

Gin
250

Ala

75

Thr

Ala

Ser

Glu

Cys

155

Arg

Gly

ser

Lys

Gly

Gly

Lys

Ala

Arg

Ser

Ser

140

Glu

Gin

Gly

LYS

Pro

220

Ser

Thr

Ala

Asn

val

Asp

Gly

val

Ala

Tyr

Asp

205

Glu

ser

GlIn

ASD

Thr

Tyr

Asn

110

Gly

Gly

Ser

Gln

Lys

Asn

ASp

Arg

val

Ala

val

Tyr

95

Tyr

Gly

Gly

Gly

Tyr

Ala

Thr

Leu

Thr
255

val

Tyr

80

Cys

Arg

Gly

l.eu

Arg

Lys

ASp

Lys

Ala

240

val

artificial polypeptide comprising lama glama sequences

Glu val GIn Leu val GTu ser Gly Gly Gly Leu val GlIn Pro Gly Gly
Page 102



Ser

Trp

Ser

LYS

Leu

ala

val

GlIn

Arg

Gly

Ile

Phe

Ash

Arg
225

Leu

Met

Arg

50

Gly

Gln

Lys

Thr

Leu

130

Leu

Trp

Ser

Thr

Ser

210

Ala

Arg

Met

Gy

val

115

val

Ser

Phe

Lys

Tle

195

lLeu

Tyr

Trp Gly Gin

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

155
259
PRT

Leu

20

Trp

ser

Phe

ASh

Gly

Ser

Glu

cys

Arg

Gly

ser

Lys

Gly

Gly

Ala

val

Pro

Ser

Ser

85

Ala

Ser

Ser

Glu

Gln

165

Gy

Lys

Pro

ser

Thr
245

Artificial

Cys

APg

Gly

val

70

Leu

Pro

Gly

Gly

val

150

Ala

Tyr

Asp

Glu

Ser

230

Glin

Ala

GIn

Gly

55

Ser

Lys

Asn

Gly

Gly

ser

Gln

Lys

Asn

ASD

215

Arg

val

Ala

Ala

40

Leu

Thr

Pro

Tyr

Gly

Gly

Gly

Tyr

Ala

200

Thr

Leu

Thr

ser

25

Pro

Phe

ASD

Glu

Thr

105

Gly

Leu

Arg

LYS

ASp

Lys

Ala

Arg

val

eolf-seql

10

Gly phe Thr

Gly

Thr

Asn

ASD

90

Pro

ser

val

Thr

Glu

170

sSer

Asnh

val

Leu

Ser
250

Lys

Tyr

Ala

75

Thr

Arg

Gly

Gln

Phe

155

Arg

val

Thr

Tvyr

Ala

Ser

Gly

Tyr

60

Asn

Ala

Gly

Gly

Thr

140

Ser

Glu

ser

val

Tyr

220

ASp

Page 103

Leu

Leu

45

val

Asn

Leu

Arg

ser

Phe

Leu

Tyr

205

cys

Thr

sSer

30

Glu

ASD

Thr

Tyr

Gly

Ser

ASp

Tyr

val

Glu

190

Leu

Ala

Tyr

15

Ser

Trp

Ser

Leu

ser

a5

Thr

Glu

Ser

ser

val

175

Gly

Glin

Ser

Glu

Ser

val

va'l

Tyr

80

Cys

Gin

val

Leu

Met

160

ala

Arg

Ile

sSer

Tyr
240



<220>
<223>

<400>

¢lu val Gin Leu

1

Ser

Ala

Ala

Lys

Leu

Ala

Asn

Gly

Leu

145

Arg

Lys

ASp

Lys

Ala

225

Arg

Leu

Met

His

50

Gly

Gin

Ala

Tyr

ser

130

val

Thre

Glu

Ser

ASh

210

val

Leu

Arg

Gly

35

Ile

Arg

Leu

Gly

Gly

Glin

Phe

Arg

va'l

195

Thr

Tyr

Ala

Leu

20

Trp

Asn

Phe

Asn

Gly

The

Sey

Glu

180

Ser

val

Tyr

Asp

ga? Glu ser Gly Gly

Ser

Phe

arg

Thr

ser

85

Tyr

Gin

Gly

Giy

Ser

165

Phe

Ley

Tyr

Cys

Thr
245

Cys

Arg

Ser

Itle

70

Leu

Tyr

Gly

Ser

ASP

Tyr

val

Giu

Let

Ala

230

Tyr

Thr

Gln

Gly

55

Ser

Lys

Ser

Thr

Glu

135

ser

ser

val

Gly

Glin

215

sSer

Glu

Ala

Ala

40

Ser

Arg

Pro

Ser

Gln

120

val

Leu

Met

Ala

Arg

200

Ile

Ser

Tyr

sSer

25

Pro

Ser

Asp

Glu

105

va'l

Gln

Arg

Gly

Ile

185

Phe

AsSn

Arg

Trp

eolf-seql

Artificial polypeptide comprising lama glama
155

Gly Leu val GIn
10

Gly

Gly

Thr

Asn

ASp

0

Gly

Thr

L.eu

Leu

Trp

ser

Thr

Ser

Ala

Gly
250

Arg

Lys

TYyr

Ala

75

Thr

val

val

val

ser

155

Phe

Lys

Ile

Leu

Tyr

235

Gln

Thr

Glu

Tyr

60

Lys

Ala

Pro

sSer

Glu

140

Cys

Arg

Gly

Ser

Lys

220

Gly

Giy

page 104

Phe

Arg

45

Ala

Asn

val

ser

Ser

125

Ser

Glu

Gln

Gly

Lys

205

Pro

Ser

Thr

seguences

Ala Gly Asp
15

Asnh

30

Glu

ASp

Thr

Tyr

Ala

110

Gly

Gly

val

Ala

Tyr

ASp

Glu

Ser

Glin

ser

ser

Ser

val

TYr

95

ser

Gly

Gly

Ser

GTn

175

Lys

ASnh

ASp

Arg

va't
255

Tyr

val

val

TYyr

80

Cys

rPhe

Gly

Gly

Gly

160

Gly

Tyr

Ala

Thr

Leu

240

Thr



val ser Ser

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

<220>
<223>

<400>

156
257
PRT

Artificial

eolf-seql

artificial polypeptide comprising lama glama

156

Glu val GIn Leu val Glu

1

Ser

Arg

Ala

LYS

Leu

Ala

Trp

Gly

Glin

145

Phe

Arg

val

Thr

Leu

Met

Ser

50

Gly

Glin

Ala

Gly

Gly

Thr

Ser

Glu

Ser

val

Arg

Gly

35

ITe

Arg

Met

Gly

Gln

115

Gly

Gly

Ser

phe

Leu

195

Tyr

Leu

20

Trp

Ser

Phe

AST

Ala

100

Gly

ser

Asp

Tyr

val

180

Glu

Leu

5

Ser

Phe

Tro

Thr

Ser

85

Gin

Thr

Glu

Ser

ser

165

val

Gily

Gin

Cys

Arg

Thr

Met

70

Leu

Ser

Gin

val

Leu

150

Met

Ala

Arg

ile

ser Gly Gly Gly Leu
10

Thr

Arg

Tyr

55

Ser

Lys

ASD

val

Gin

135

Arg

Gly

Ile

Phe

ASn

Ala

Thr

40

Gly

Arg

Pro

Arg

Thr

120

Leu

Leu

Trp

Ser

Thr

200

Ser

Ser

25

Pro

Ser

ASpP

Glu

Tyr

105

val

val

Ser

Phe

Lys

185

Ile

Leu

Gly

Gly

Thr

Lys

Asp

S0

Asn

ser

Glu

Cys

Arg

Gly

Ser

s5er

Lys

Phe

Ala

75

Thr

1le

ser

Ser

Glu

155

GiIn

Gly

Lys

val

Ala

Glu

Tyr

60

Lys

Ala

Arg

Gly

Ala

Tyr

ASp

Lys Pro Glu
Page 105

Gln

Pha

ASD

45

Ala

Asnh

Leu

Ser

Gly

Gly

ser

Gin

Lys

ASnh

205

Asp

seguences

Ala Gly Gly

ASD

Ala

Tyr

Tyr

110

Gly

Gly

Gly

Gly

Tyr

180

Ala

Thr

15

Ser

phe

Ser

Gly

Tyr

a5

Asp

Gly

Leu

Arg

LYS

175

ASp

Lys

Ala

Tyr

val

val

Tyr

80

Cys

Tyr

ser

val

Thr

160

Glu

ser

Asn

val



210

215

eolf-seql

220

Tyr Tyr Cys Ala Ser Ser Arg Ala Tyr Gly Ser Ser Arg Leu Arg Leu

225

230

235

Ala Asp Thr Tyr Glu Tyr Trp Gly GIn Gly Thr GIn val Thr
245 250

Ser

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

<220>
<223>

<400>

157
249
PRT

Artificial

Artificial polypeptide comprising lama glama

157

Glu val Gln Leu

1

Ser

Trp

Ser

LYs

L.eu

Ala

val

val

ser

145

ehe

Leu

Met

Ser

50

Gly

Gin

Lys

Ser

Glu

130

Cys

Arg

Lys Leu
20

His Trp
35

Ile Pro

Arg Phe

Met Asn

AsSp Ser

100

ser Gly
115
ser Gly

Glu val

Gin Ala

val
5
Ser
val
Pro
Thr
Ser
85
Ala
Gly
Gly

sSer

Gln
165

Glu

Cys

Arg

val

Ile

70

Leu

Gly

Gly

Gly

ser

Thr

Gin

Gly

55

ser

Lys

Arg

Gly

L.eu

135

Arg

Lys

Gly

Ala

Ala

40

His

Arg

Ser

Thr

ser

120

val

Thr

Glu

Gly Gly Leu val Gln
10

ser

25

Pro

Phe

ASp

Glu

Lys

105

Gly

GIn

Phe

Arg

Gly

Gly

Asn

ASp

90

Gly

Gly

Thr

ser

Glu
170

Phe

Lys

ASN

Ala

75

Thr

Gln

Gly

Gly

Ser

155

Phe

Thr

Gly

Tyr

60

LysS

Ala

Gly

Ser

ASp

140

Tvyr

val

Page 106

Phe

Leu

45

Ala

Asn

val

Thr

Glu

125

ser

Ser

val

val
255

240

ser

sequences

Pro Gly Gly

Ser

30

Glu

Pro

Thr

Tyr

Gin

116

va)

Leu

Met

Ala

15

Thr

Trp

Ser

Leu

Tyr

95

val

Glin

Arg

Gly

Ile
175

Ser

val

val

Phe

80

cys

Thr

Leuy

Leu

Trp

160

Ser



Lys Gly

Ile ser

Leu Lys

Gly

Lys
195

Pro

210

Tyr Gly
225

Gln Gly

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

<220>
<223>

<400>

Ser

Thr

158
258
PRT

Tyr

180

Asp

Glu

Ser

GlIn

LyS

Asn

ASp

Arg

val
245

artificial

Tyr

Ala

Thr

L.eu

2360

Thr

ASD
LyS
Ala
215

Arg

val

ser

Asn

200

val

Leu

Ser

eolf-seql

val ser Leu Glu Gly

185

Thr val Tyr Leu Gln

205

Tyr Tyr Cys Ala Ser
220

Ala Asp Thr Tyr Glu
235

Ser

Artificial polypeptide comprising lama glama

158

Giu val GIn Leu

1

Ser Leu

Ala met

Ala Ala

50

Leu Gln

Ala Ala

Tyr Trp

Ser Gly

val Gln

Arg

ASp

35

Ile

Arg

Met

Thr

Gly

Thr

L.eu
20

Trp
Thr

rhe

Asn

Lys

Gly

Gly

val

5

Ser

Phe

Arg

Thr

ser

85

Ser

Gly

Ser

ASp

Glu

Cys

Arg

ser

Ile

70

Leu

ser

Thr

Glu

Ser

Ser

Ala

GIn

Gly

55

Ser

Lys

Thr

GlIn

val

135

Leu

Gly

Ala

Ala

40

Gly

Arg

Pro

Ile

val

120

Gln

Arg

Gly

Ser

25

Pro

Gly

ASp

Glu

val

105

Thr

Leu

Leuy

Gly Leu val
10

Glu Arg Thr
Gly Lys Glu

Thr Tyr Tyr
80

Asn Ala Lys
75

Asp Thr Ala
90

val Gly val
va'l Ser Ser

val Glu Ser
140

Ser Cys Glu
Page 107

Gln

Phe

Arg
45

Ala

AsSn

val

Gly

Gly

val

Arg Phe Thr

190

Tle Asn Ser

ser Arg Ala

Tyr Trp Gly
240

sequences

Ala

Ser

30

Glu

Asp

Thr

Tyr

Gly

110

Gly

Gly

ser

Gly

15

Ash

Phe

Ser

val

Tyr

85

Met

Gly

Gly

Gly

Gly

Tyr

val

val

Tyr

80

Cys

Glu

Gly

Leu

Arg



145

eolf-seql
150 155

Thr Phe Ser Ser Tyr Ser Met Gly Trp Phe Arg Gin Ala

165 170

Giu Arg Glu phe val val Ala I1e Ser Lys Gly Gly Tyr

ser val

Asn Thr

180 185

Ser Leu Glu Gly Arg phe Thr Ile Ser Lys Asp
195 200 205

val Tyr Leu GIn Ile Asn Ser Leu Lys Pro Glu

210 215 220

val Tyr
225

Leu Ala
Sar Ser

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

<220>
<223>

<400
Glu val
1

Ser Leu
Thr val

Ala Thr
50

Gly Arg
65

Gin Met

Thr Glin

Tyr Cys Ala Ser Ser Arg Ala Tyr Gly Ser Ser
230 235

Asp Thr Tyr Glu Tyr Trp Gly Gin Gly Thr Gln
245 250

159

276

PRT

Artificial

Artificial polypeptide comprising lama glama
159

Gln Leu ga1 Glu Ser Gly Gly géy teu val Gln

Arg Leu Ser Cys Ala Ala ser Gly Ser Ala val
20 25

Ala Trp Tyr Arg Gin Ala Pro Gly Ile Gin Arg
35 40 45

Ite Thr Pro Ser Gly Tyr Thr Tyr Tyr Trp Asp
55 60

Phe Thr Ile Ser Arg Asp Asn Ser Lys Asn Ile
70 75

Asn Ser Leu Lys Pro Glu Asp Thr Ala Ala Tyr
85 90

Phe Tyr Trp Gly GlIn Gly Thr Gln val Thr val
100 105

Page 108

Gln

Lys

ASn

Asp

Arg

val

Thr

Leu

Thr
255

160

LysS

Asp

Lys

Ala

Arg

val

sequences

Pro Gly Gly

Gly

30

Gln

Phe

va'l

Tyr

Ser
110

15

ASp

Leu

val

Tyr

Cys

95

Ser

Ite

val

Lys

Lau

80

Asn

Gly



Gly

Gly

Gly

Gly

Gly

Tyr

Ala

225

Thr

lLeu

Thr

Gly

Gly

ser

Leu

Arg

Lys

ASp

210

Lys

Ala

Arg

val

Gly

val

Thr

Glu

195

Ser

Asn

val

Leu

Ser
275

Ser

Gly

Gly

Gin

Phe

180

Arg

val

Thr

TYr

Ala

260

ser

Gly

Gly

Gly

Thr

165

Ser

Giu

ser

val

Tyr

245

ASp

Gly

Gly

ser

Phe

Leu

Tyr

2306

Cys

Thr

Asp

Tyr

val

Giu

215

Leu

Ala

TYr

Gly

Ser

Glu

Ser

ser

val

200

Gly

Gn

Ser

Glu

Ser

Gly

val

Leu

Met

185

Ala

Arg

Ite

ser

Tyr

eolf-seag]

Gly Gly Gly

Gly

Gin

Ile

Phe

Asn

Arg

Trp

Gly

ey

155

Leu

Trp

ser

Thr

Ser

235

Ala

Gly

Gly

140

val

ser

Phe

Lys

Ile

220

Leu

Tyr

Gin

ser

Glu

cys

Arg

Lys

Gly

Gly

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

<220>
<223>

<400>

160
286
PRT
Artificial

Artificial polypeptide comprising lama glama

160

E]u val Gin Leu val Glu Ser Gly Gly ggy Leu Ala Glin
5

Ser Leu Arg geu ser Cys Ala Ala Ser Gly Arg Ser phe
0 25

Asn Met Gly Trp Phe Arg Gln Ala Pro Gly Lys Glu Arg
35 40 45

Ala ser Ile Arg Gly Gly Gly Gly Ser Thr Thr Tyr aAla

Page 109

Ser

Gly

ser

Glu

GlIn

190

Gly

Lys

Pro

Ser

Thr
270

Gly

Gly

Gly

val

175

Ala

Tyr

ASp

Glu

Ser

255

Gin

Gly

Gly

Gly

160

Ser

Gln

Lys

Asn

240

Arg

val

sequences

Ala Gly Asp
15

Ser His Tyr
30

Giu Phe val

Asn Ser val



Lys

Leu

Ala

GIn

Gly

Asp

Tyr

val

Glu

225

Leu

Ala

Tyr

50

ASp

Gln

Ala

Gly

Gly

Ser

Glu

Ser

Ser

val

210

Gly

GiIn

Ser

Gly

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

<220>

<223>

<400>

Arg

Met

Thr

Thr

115

ser

Gly

val

Leu

Met

185

Ala

Arg

Ile

Ser

Tyr

275

161
278
PRT

Phe

Asn

Ala

100

Gin

Gly

Gly

Gin

Arg

Gly

Ile

Phe

Asn

Arg

Trp

Thr
ser
85

Phe
val
Gly
Gly
Leu
165
Leu
Trp
Ser
Thr
Ser
245

Ala

Gly

artificial

161

Ile
70

Leu
Tyr

Thr

Gly

ser

Phe

Lys

Ite

230

Leu

Tyr

Gln

55

Ser

Lys

Arg

val

ser

Glu

Cys

Arg

Gly

Ser

Lys

Gly

Gly

Arg

Pro

Gly

Ser

120

Ser

Gly

ser

Glu

Gin

200

Gly

Lys

Pro

ser

Thr
280

Glu

Glu

Pro

105

ser

Gly

Gly

Gly

val

185

Ata

Tyr

ASD

Glu

Ser

265

Gln

eolf-seq]
60

Asn Ala Lys

Asp

90

Tyr

Gly

Gly

Gly

Gly

Ser

Gln

LYS

Asn

Asp

250

Arg

val

75

Thr

ASp

Gly

Gly

Gly

Gly

Gly

Tyr

Ala

235

Thr

Leu

Thr

Ala

Tyr

Gly

Gly

Ser

Leu

Arg

Lys

Asp

220

Lys

Ala

Arg

val

Page 110

Asn

val

ASD

Gly

val

Thr

Asn

val

Leu

ser
285

artificial polypeptide comprising lama glama

Thr

Tyr

Tyr

116

ser

Gly

Gly

Gln

Phe

190

Arg

val

Thr

Tyr

Ala

270

Ser

val

TYr

93

Trp

Gly

Gly

Gly

Thr

175

Ser

Glu

Ser

val

Tyr

255

ASD

Tyr

80

Ccys

Gly

Gly

Gly

Gly

160

Gly

Ser

Phe

Leu

Tyr

240

Cys

Thr

seguences



Glu

sSer

Ala

1le

Phe

65

Asn

ser

Ser

Gly

Gly

val

Ala

Tyr

Asp

225

Glu

ser

val

Leu

Trp

ser

50

Thr

Ser

ser

Gly

Gly

Ser

GIn

Lys

210

Asn

ASp

Arg

Gin

Arg

Tyr

35

Ser

Ile

Leu

Arg

Gly

Gly

Gly

Gly

Tyr

Ala

Thr

Leu

Leu

Leu

20

Arg

Gly

Ser

Lys

Pro

100

Gly

Gly

ser

Leu

Lys

ASD

Lys

Ala

260

val

Ser

Gin

Gly

Arg

Ala

85

Asn

Gly

Ser

Gly

val

165

Thr

Glu

ser

Asn

val

245

Leu

Glu

Cys

Ala

Thr

ASp

70

Ghu

Pro

Ser

Gly

rhe

Arg

val

Thr

230

Tyr

Ala

ser

val

Pro

Thr

55

Asn

ASD

Trp

Gly

Gly

Gly

Thr

ser

Glu

ser

215

val

Tyr

Asp

Gly

Ala

Gly

40

Ala

Ser

Thr

Gly

Gly

Gly

Gly

Gly

ser

Phe

200

Leu

Tyr

Cys

Thr

Gly

ser
25

LYS

Tyr

Lys

Ala

Ala

105

Gly

Gly

Ser

ASp

Tyr

185

val

Gilu

Leu

Ala

Tyr
265

eolf-seql

Gly Leu val

10

Gly
His
val
Asn
val
90

Gly
Gly
Ser
Glu
Ser
170
ser
val
Gly

Gin

ser
250

Ile

Arg

ASp

Thr

75

Tyr

Thr

Ser

Gly

val

155

Leu

Met

Ala

Arg

Ile

235

Ser

Arg

Glu

ser

60

val

Tyr

Gln

Gly

Gly

140

Gin

Arg

Gly

Ile

Phe

220

ASh

Arg

Glu Tyr Trp

Page 111

Glin

Phe

Leu

45

val

Tyr

Cys

val

Leu

Leu

Trp

Ser

205

Thr

Ser

Ala

Gly

Pro

Met

30

val

Lys

Leu

Asn

Thr

110

Gly

Gly

val

ser

Phe

180

Lys

Ile

Leu

Tyr

Gln
270

Gly

15

Ser

Ata

Gly

Gin

Thr

95

val

Gly

ser

Glu

Cys

175

Arg

Gly

ser

LYS

Gly

Gly

Gly

MeT

Arg

Alrg

Met

80

Phe

Sar

ser

Gly

ser

160

Glu

Gin

Gly

LyS

Pro

240

Ser

Thr



Gin val Thr val Ser Ser

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

<220>
<223>

<400>

275

162
281
PRT

Aartificial

eolf-seql

Artificial polypeptide comprising lama glama

162

Glu val Glin Leu

1

Ser Leu
Ala Met
Ala Arg
50
Lys Gly
Ley Gln
Asn Ala
Thr val
Gly Gly
1
Gly ser
val Glu
ser Cys

Phe Arg

Lys Gly

Arg
Ala
35

1le
Arg
Met
Ala
Ser
115
Ser
Gly
Ser
Glu
G'ln

195

Gly

Leu

20

Trp

Ser

Phe

Asn

Tyr

Ser

Gly

Gly

Gly

val

180

Ala

Tyr

val

5

ser

Tyr

Ser

Thr

ser

85

Arg

Gly

Gly

Gly

Gin

Lys

Glu

Cys

Arg

Gly

val

70

Leu

Thr

Gly

Gly

Gly

Gly

Gly

Tyr

Ser

Ala

Glin

Gly

25

Ser

Lys

Tyr

Gly

Leu

Arg

Lys

ASp

Gly

Ala

Ala

40

Gly

Arg

Pro

Asn

Gly

Ser

Gly

val

Thr

Glu

200

Ser

Gly Gly Leu val Gln
10

Ser

25

Pro

Phe

Asp

Glu

Tyr

105

Ser

Gly

Gly

Gin

Phe

185

Arg

val

Gly

Gly

Thr

AsSn

ASp

90

Trp

Gly

Gly

Gly

Thr

170

Ser

Giu

ASH

Lys

Tyr

Ala

75

Thr

Gly

Gly

Gly

Ser

Phe

Ile

Gln

Tyr

60

Lys

Ala

Gln

Gly

Gly

Ser

Asp

Tyr

val

Ser Leu Glu
Page 112

Phe

Arg

45

Leu

Asn

vai

Gly

Glu

Ser

Ser

val

205

Gly

seqguences

Pro Gly Gly
15

Ser

30

Glu

ASp

Thr

Tyr

Thr

110

Ser

Gly

val

Leu

Met

190

Ala

Arg

Asn

Leu

ser

val

Tyr

95

Gin

Gly

Gly

Glin

Ile

Phe

Asn

val

val

Tyt

80

Cys

val

Gly

Gly

Leu

160

Leu

Trp

Ser

Thr



210

Ile Ser Lys

225

Asp Asn Ala Lys Asn Thr val Tyr Leu Gin Ile Asn Ser
230

215

eolf-seql

235

220

240

Leu Lys Pro Glu Asp Thr Ala val Tyr Tyr Cys Ala Ser Ser arg ala

260

245

Gln val Thr val Ser ser

Artificial

280

250

Artificial polypeptide comprising lama glama

Tyr Gly Ser

Gln Gly Thr
275

<210> 163

<211> 289

<212> PRT

<213>

<220>

<223>

<400> 163

Glu val Glin
1

Ser

Ata

Ala

Lys

Leu

Ala

Tyr

Ser

Leu

Met

Asp

50

Gly

Gin

Ala

Trp

Arg

Gly

35

Ile

Arg

Met

Ser

Gly

Gly

Leu

Leu

20

TP

Ser

Phe

Asn

Ala

100

Gln

Gly

Gly

val

5

Ser

Phe

Ser

Thr

ser

85

Trp

Gly

Gly

Ser

Glu

Cys

Arg

Ser

Ile

70

Leu

Trp

Thr

ser

Gly

ser

Ala

Gln

Gly

55

Ser

Lys

Tyr

GIn

Gly

Ala

Ala

40

Iie

Arg

Pro

ser

val

120

Gly

Gly

Gly

Ser

25

Pro

Asn

ASp

Glu

Gln

105

Thr

Gly

Gly

Gly
10

Gly
Gly
Thr
ASn
Asp
90

Met

val

Gly

Leu

Arg

Lys

Tyr

Ala

75

Thr

Ala

Ser

Ser

val

Thr

Giu

val

60

Lys

Ala

Arg

Ser

Gly
140

ser Gly Gly

155

Page 113

Gln

Phe

Arg

45

Ala

Asnh

val

ASp

Gly

Gly

Gly

270

255

Ser Arg lLeu Arg Leu Aég Asp Thr Tyr Glu Tyr Trp Gly
2

sequences

Ala

Ser

30

val

ASp

Thr

Tyr

Asn

1190

Gly

Gly

Gly

Gly

15

ASn

Leu

Ala

val

Tyr

95

Tyr

Gly

Gly

Ser

Gly

Tyr

val

val

Tyr

80

Cys

Arg

Gly

Ser

Gly



Gly

GIn

Phe

Arlg

va'l

225

Thr

Tyr

Ala

Ser

Gly

Thr

Ser

Glu

210

Ser

val

Tyr

Asp

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

<220>

<223>

<400>

Gly

Gly

Ser

195

Phe

Leu

Tyr

Cys

Thr
275

164
282
PRT
Artificial

Ser

Tyr

val

Glu

Leu

Ala

260

Tyr

Glu val G1n Leu

1

Ser

Trp

Ser

Lys

65

Leu

Leu

Met

Arg

50

Gly

Gln

Arg

Tyr
35

Iie

Arg

Met

Leu

20

Trp

Ser

Phe

ASN

Glu

165

Ser

ser

val

Gly

Gin

245

Ser

Glu

val

5

Ala

val

Pro

ser

Ser

val
Leu
Met
Ala
Arg
Ile
ser

Tyr

Glu
Cys
Arg
Gly
val

70

Leu

Gln

Arg

Gly

Ile

215

Phe

Asn

Arg

Trp

Ser

Ala

Glin

Gly

55

Ser

Lys

[.eu

Leu

Trp

Ser

Thr

ser

Ala

Gly

Gly

Ala

Ala

40

Leu

Thr

Pro

val

Ser

i85

rhe

Lys

Ile

Leu

Gly

Ser

25

Pro

Phe

ASD

Glu

eolf-seql

Glu ser Gly

170

Cys

Arg

Gly

Ser

Gly

Gly

Glu

GIn

Gly

235

Pro

Ser

Thr

val

Ala

Tyr

220

Asp

Glu

Ser

GlIn

Gly Leu val

10

Gly phe Thr

Gly Lys Gly

Thr Tyr Tyr

60

Asn Ala Asn

75

Asp Thr Ala
page 114

Gly

Ser

Gln

205

LYS

AsSn

ASp

Arg

val
285

Artificial polypeptide comprising lama glama

164

Gln

Leu

Leu

45

val

Asn

Leu

Gly

Gly

Gly

TYr

Ala

Thr

Leu

270

Thr

Leu

175

Arg

LyS

AsSp

Lys

Ala

255

Arg

val

val

Thr

Glu

Ser

ASH

240

val

Leu

ser

sequences

Pro

ser

30

Glu

ASp

Thr

Tyr

Gly

15

Ser

Trp

Ser

Leu

sSer

Gly

ser

val

val

Tyr

80

Cys



Ala

val

Gly

Gly

Leu

- Leu

Trp

sSer

Thr

225

Ser

Ala

Gly

Lys

Thr

Gly

val

Ser

Phe

Lys

210

Leu

Tyr

Gin

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

<220>
<223>

<400>

1

Gly

val

115

Gly

Ser

Glu

Cys

195

Gly

ser

LYS

Gly

Gly

275

165
290
PRT

Ser

Gly

Ser

Glu

180

Gln

Gly

Lys

Pro

Ser

260

Thr

85

Ala

ser

Gly

Gly

Ala

Tyr

Asp

Glu

245

Ser

Gin

Artificial

Pro

Gly

Gly

Gly

Gly

Ser

Gln

Lys

Asn

230

ASDp

Aryg

val

ASh

Gly

Gly

Gly

Gly

Gly

Gly

Tyr

215

Ala

Thr

L.eu

Thr

Tyr

Gly

Gly

ser

Leu

Arg

LYS

200

ASp

LYS

Ala

Arg

val
280

Thr

105

Gly

ser

Gly

val

Thr

185

Glu

Ser

Asn

val

lLeu

265

Ser

eolf-seql

20

Pro Arg Gly

Ser
Gly
Gly
Gin
170
rhe
Arg
val
Thr
Tyr
250

Ala

Ser

Gly

Gly

Gly

Thr

Ser

Glu

Ser

val

Gly
Gly
Gly
Gly
Ser
Phe
Leu

220

Tyr

235

Tyr

AsSp

cys

Thr

Ser

ASD

TYr

val

205

Glu

Leu

Ala

Tyr

artificial polypeptide comprising lama glama

165

10

Ser Leu Arg Leu Ser Cys Thr Ala ser Gly Arg Thr Phe
20 25

Page 115

Gly

110

Gly

Ser

Glu

Ser

ser

120

val

Gly

Gn

Ser

Glu
270

95

Thr
Ser
Giy
val
Leu
i75
Met
Ala
Arg
Ile
Ser

255

Tyr

GlIn

Gly

Gly

Gin

160

Arg

Gly

Ile

Phe

Asn

240

Arg

Trp

seguences

Giu val &¢1n Leu val Glu ser Gly Gly Gly Leu val Gln Ala %éy Asp
5

AsSn Ser Tyr

30



Ala

Ala

Lys

65

Leu

Ala

Asn

Gly

Ser

145

Gly

val

Thr

Glu

Ser

225

Asn

val

Leu

ser

Met

His

50

Gly

Gin

Ala

TYr

Ser

130

Gly

Gly

Glin

Phe

Arg

210

val

Thr

Tyr

Ala

Ser
290

Gly
35

Ile
Arg

Leu

Gly

Gly

Gly

Gly

Thr

ser

195

Glu

Ser

val

Tyr

ASp
275

Trp
Asn
Phe
Asn
Arg
100
Gly
sly
Gly
Gly
Giy
Ser
Phe
Leu
TYr
Cys

260

Thr

Phe

Arg

Thr

Ser

85

TVYr

Gln

Gly

Gly

Ser

165

ASp

Tvyr

val

Glu

Leu

245

Ala

Tyr

Arg

Ser

Ile

70

Leu

Tyr

Gly

Gly

Ser

150

Ghu

Ser

Ser

val

Gly

Gln

Ser

Glu

Gin

Gly

55

ser

Lys

Ser

Thr

Ser

135

Gly

val

Leu

Met

Ala

215

Arg

Ile

ser

Tyr

Ala

40

Ser

Arg

Pro

Ser

Gln

120

Gly

Gly

Gln

Arg’

Gly

Ile

rhe

Asn

Arg

Pro

Ser

ASp

Glu

Gly

Gly

Leu

Ley

185

Trp

Ser

Thr

Ser

Ala

265

Gly

eolf-seql

Gly Lys Glu

Thr

Asn

ASp

90

Gly

Thr

Gly

Gly

val

170

Ser

Phe

Lys

Ile

l.eu

250

Tyr

GIn

Tyr

Ala

75

Thr

val

val

Gly

Ser

155

Glu

Cys

Arg

Gly

Ser

235

Lys

Gly

Gly

Tyr

60

LyS

Ala

Pro

Ser

sSer

140

Gly

ser

Glu

Gln

Gly

Lys

Pro

Ser

Thr

Page 116

Arg

45

Ala

Asn

val

Ser

Sar

125

Gly

Gly

Gly

val

Ala

205

Tyr

Asp

Glu

Ser

Gin
285

Glu

ASp

Thr

Tyr

Ala

110

Gly

Gly

Gly

Gly

Ser

190

Gln

Lys

Asn

Asp

270

val

Ser

Ser

va'l

Tyr

95

Ser

Gly

Gly

Gly

Gly

Gly

TYr

Ala

Thr

255

Leu

Thr

val

val

Tyr

80

Cys

Phe

Gly

Gly

Ser

160

Leu

Arg

Lys

ASD

Lys

240

Ala

Arg

val



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

<220>
<223>

<400>

166
288
PRT

Artificial

eolf-seql

Artificial polypeptide comprising lama glama seguences

166

Glu val GIn Leu val Glu Ser Gly Gly

1

Sar

Arg

Ala

Lys

Leu

Ala

Trp

Gly

Gly

Thr

ser

Glu

Ser

l.eu

Met

Ser

50

Gly

Glin

Ala

Gly

Gly

Gly

Gly

Gly

ser

Phe

210

Leu

Arg

Gly

35

Ile

Arg

Met

Gly

Gin

135

Gly

Gly

ser

ASD

Tyr

195

val

Glu

Leu

20

Trp

ser

Phe

Asn

Ala

100

Gly

Gly

Ser

Glu

ser

180

Ser

val

Gly

5

Sar

Phe

Trp

Thr

sSer

85

GIn

Thr

Ser

Gly

val

165

Leu

Met

Ala

Arg

Cys

Arg

Thr

Met
70

Leu

Ser

Glin

Gly

Gly

Gin

Arg

Gly

Ite

Phe

Thr

Arg

Tyr

55

Ser

Lys

ASp

val

Leu

Leu

Trp

Ser

215

Thr

Ala

Thr

40

Gly

Arg

Pro

Arg

Thr

120

Gly

Gly

va'l

ser

Phe

200

Lys

Ile

Ser

25

Pro

Ser

ASD

Glu

Tynr

105

val

Gly

Ser

Glu

Cys

185

Arg

Gly

ser

G

10
Gly
Gly
Thr
Lys
Asp
90

ASnh
Ser
Ser
Gly
Ser
170
Glu

Gin

Gly

Ser

LysS

Phe

ala

75

Thr

Ile

Ser

Gly

Gly

va'

Ala

Tyr

Ala

Glu

Tyr

60

Lys

Ala

Arg

Gly

Gly
140

Gly

Gly

sSer

Gln

Lys
220

Lys Asp Asn
Page 117

1y Leu val Glin

Phe

ASD

45

Ala

ASN

Leu

Ser

Gly

Gly

Gly

Gly

Gly

Ala Gly Gly
15

Lys

30

Glu

ASp

Ala

Tyr

TYr

110

Gly

Gly

Ser

Leu

ASp

Lys

ser
Phe
Ser
Gly
Tyr
95

ASD
Gly
Ser
Gly
val
175
Thr
Glu

Ser

ASn

Tyr

va'l

val

Tyr

80

Cys

TYr

Ser

Gly

Phe

Arg

val

Thr



eolf-seql
225 230 235

val Tyr Leu GIn ITe Asn Ser Leu Lys Pro Glu Asp Thr
245 250

Tyr Cys Ala Ser Ser Arg Ala Tyr Gly Ser Ser Arg Leu
260 265

Asp Thr Tyr Glu Tyr Trp Gly GIn Gly Thr Gin val Thr

275 280 285
<210> 167
<211> 280
<212> PRT
<213> Artificial

<220>
<223> Artificial polypeptide comprising lama glama

<400> 167

Glu val Glin Leu val Glu Ser Gly Gly Géy Ley val G1Tn
1 5 1

"Ser Leu Lys rjgu Ser Cys Thr Ala ger Gly phe Thr Phe
5

Trp Met His Trp val Arg Gln Ala Pro Gly Lys Gly Leu
35 40 45

ser Ser Ile Pro Pro val Gly His Phe Ala Asn Tyr Ala
50 55 60

Lys Gly Arg Phe Thr ITle Ser Arg Asp Asn Ala Lys Asn

Leu Gln Met Asn ger'Leu Lys Ser Glu Asp Thr Ala val
5 90

Ala Lys Asp Ser Ala Gly Arg Thr Lys Gly Gin Gly Thr
100 105

val ser ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser
115 120 125

Gly ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
130 135 140

ser Gly Gly Gly Gly ser Gly Gly Gly Gly Ser Glu val
145 150 155

Glu ser Gly Gly Gly Leu val Gin Thr Gly Asp Ser Leu
165 170
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240

Ala val Tyr
255

Arg Leu Ala
270

val Ser Ser

sequences

Pro Gly Gly
15

ser Thr Ser
30

Glu Trp val

Pro Ser val

Thr Leu Phe
80

Tyr Tyr Cys
95

Gin val Thr
110

Gly Gly Gly

Gly Gly Gly

GIn Leu val
160

Arg lLeu ser
175



Cys Glu

Arg Gln

eolf-seql
val ser Gly Arg Thr Phe Ser ser Tyr Ser Met
180 185

Ala GIn Gly Lys Glu Arg Glu Phe val val Ala
195 200 205

Gly Gly Tyr Lys Tyr Asp Ser val Ser Leu Glu Gly Arg
210 215 220

ser Lys
225

LysS Pro
Gly ser
Gly Thr

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

<220>
<223>

<400>
Glu val
1
ser Leu
Ala Met
Ala Ala
50
Lys Gly
Leu GIn

Ala Ala

Tyr Trp

Asp Asn Ala Lys Asn Thr val Tyr Leu GlIn Ile
230 235

Glu Asp Thr ala val Tyr Tyr Cys Ala Ser Ser
245 250

ser Arg Leu Arg Leu Ala Asp Thr Tyr Glu Tyr
260 265

GIn val Thr val Ser Ser
275 280

168

289

PRT

Artificial

artificial polypeptide comprising lama glama
168

Gln Leu val Glu Ser Gly Gly Ggy Lteu val Gin
5 1

Arg Eeu ser Cys Ala Ala ger Glu Arg Thr phe
0 - 5

Asp Trp Phe Arg Gin Ala Pro Gly Lys Glu Arg
35 40 45

Tie Thr Arg Ser Gly Gly Gly Thr Tyr g%r Ala
55

Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn
70 75

Met Asn Ser Leu Lys Pro Glu Asp Thr Ala val
85 90

Thr Arg Ser Ser Thr Ile val val Gly val Gly
100 105

Gly Lys Gly Thr GIn val Thr val Ser ser Gly
page 119

Gly

Ile

Phe

Ash

Arg

Trp

Trp

Ser

Thr

Ser

Ala

255

Gly

Phe

Lys

Ite

Leu

240

TYr

sequences

Ala

Ser

30

Glu

Asp

Thr

Tyr

Gly

110

Gly

Gly

15

Asn

Phe

Ser

val

Tyr

Met

Gly

Gly

Tyr

val

val

80

Cys

Glu

Gly



Ser

Gln

Phe

Arg

val

225

Thr

Tyr

Ala

Ser

Gly

Gly

Gly

Thr

ser

Glu

210

ser

val

Tyr

ASp

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

<220>
<223>

<400>

115

Gly

Gly

Gly

Gly

Ser

195

Phe

Leu

Tyr

Cys

Thr

275

169
35
PRT

Gly

Gly

Ser

AsSp

Tyr

val

Glu

Leu

Ala

260

Tyr

G1y
Ser
Glu
165
Ser
Ser
val
Gly
Gln
245

ser

Glu

artificial

Ser

Leu

Met

Ala

Ser

Tyr

synthetic Tinker

169

Gly

Gln

Arg

Gly

Ile

215

Phe

Asn

Arg

Trp

120

Gly

Gly

Leu

Leu

Trp

200

Ser

Thr

Ser

Ala

Gly

Gly

val

ser

185

Phe

LYsS

Ile

Leu

Tyr

265

GlIn

eolf-seql

Gly
Ser
Glu
170
Cys
Arg
Gly
ser
LysS
250
Gly

Gly

Ser

Gly

155

Ser

Glu

Gin

Gly

Lys

Pro

Ser

Thr

Gly

140

Gly

Gly

val

Ala

Tyr

ASD

Glu

Ser

Gln

125

Gly

Gly

Gly

Ser

Gln

205

Lys

Asn

AsSp

Arg

val
285

Gly

Gly

Gly

Gly

Gly

TYyr

Ala

Thr

Leu

270

Thr

Gly

sSer

Leu

175

Arg

LYS

ASp

Lys

Ala

255

Arg

val

Ser

Gly

val

Thr

Glu

Ser

Asn

240

val

Leu

Sar

Gly Gly Gly Gly ?er Gly Gly Gly Gly igr Gly Gly Gly Gly igr Gly
1

Gly Gly Gly ggr Gly Gly Gly Gly ggr Gly Gly Gly Gly ggr Gly Gly

Gly Gly Sser
35

page 120



eolf-seql
<210> 170
<21l> 9
<212> PRT
<213> Artificial

<220>
<223> Synthetic linker

<400> 170
Gly Gly Gly Gly ?er Gly Gly Gly ser
1

<210 171
<211> 40
<212> PRT
<213> aArrvificial

<220>
<223> synthetic Tinker

<400> 171
Gly Gly Gly Gly ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly
1 5 10 15

Gly Gty Gly ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
20 25 30
Gly Gly Ser Gly Gly Gly Gly Ser
35 40

<210> 172

<21%1> 9

<Z212> PRT

<213> Artificial

<220>
<223> synthetic linker

<400> 172
Gly Gly Gly Gly %ys Gly Gly Gly Ser
1

<210> 173

<211> 25

<212> PRT

<213> Artificial

<220>
<223> Synthetic Tinker

<400> 173
Gly Gly Gly Gly gys aly Gly Gly Gly igr Gly Gly Gly Gly Ser Gly
1 15

Gly Gly Gly Ser Gly Gly Gly Gly Ser
20 25
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eolf-seql
<210> 174
<211> 27
<212> PRT
<213> Artificial

<220>
<223> synthetic Tlinker

<400> 174
Gly Gly Gly Ser §1y Gly Gly Gly ser ggy Gly Gly Gly Cys Ggy Gly
1 1

Gly Gly ser g%y Gly Gly Gly Sser S;y Gly Gly

<210> 175

<211> 35

<212> PRT

<213> Artificial

<220>
<223> Synthetic Tinker

<400> 175
Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Cys Gly
1 5 ' 10 15

Gly Gly Gly ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
20 25 30
Gly Gly Ser
35

<210> 176

<Z211> 35

<212> PRT

<213> Artificial

<220> )
<223> synthetic Tinker

<400> 176
Gly Gly Gly Gly Cys Gly Gly Gly GWy‘igr Gly Gly Gly Gly Sgr Gly
1 5 ; 1

Gly Gly Gly ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly
20 25 30
Gly Gly ser
35

<210> 177
<211> 115
<212> PRT
<213> artificial

Page 122



<220>
<223>

<400>

Mutated lama

177

Glu val Gln Leu
1

Ser Leu

Gly Met

ser ser
50

Lys Gly

Leu Gin

Thr Ile

val ser

<210>
<21l>
<212>
<213>
<400>
Asp Ala
1

Glu Asn

Glin Cys

Phe Ala
50

Ser Leu
65

Arg Glu

Arg

Ser

Iie

Arg

Met

Gly

Ser

115

178
585
PRT
Homo

178
His
Phe
Pro
35
lLys

His

Thr

Ley
20

Trp
Ser
Phe

Asn

Gly
1

val

Ser

val

Gly

Thr

Ser

85

Ser

sapiens

LYS

Thr

Thr

Tyr

Ser

Ala

Glu

Cys

Leu

Gly
85

glama sequence

Glu

Cys

Arg

Ser

Ile

70

Leu

Leu

Glu

Leuy

ASD

val

Phe
70

Ser

Ala

Gin

Gly

55

Ser

Arg

ser

val

va’l

His

Gly

Met

Gly

Ala

Ala

40

Ser

Arg

Pro

Arg

Ala

Leu

val

40

AsSp

ASp

Ala

Gly

ser

25

Pro

Asp

Asp

Glu

ser
105

His

Ile

25

LysS

Giu

Lys

Asp

eolf-seql

Gly
10

Gly
Gly
Thr
Asn
Asp
20

Ser

Arg
16

Ala
Leu

Ser

Leu

t.eu

Phe

Lys

Leu

Ala

75

Thr

Glin

Phe

Phe

val

Ala

Cys
75

val

Thr

Gly

Tyr

60

LysS

Ala

Gly

Lys

Ala

Asn

Glu

60

Thr

Cys Cys Ala

30
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Gln

Phe

Leu

45

Ala

Thr

val

Thr

Asp

Glin

Glu

45

Asn

val

Lys

Pro

Ser

30

Glu

ASp

Thr

TYr

Leu
110

Leu

Tyr

30

val

Cys

Ala

Gin

Gly

15

ser

Trp

Ser

Leu

Tyr

val

Gly

15

Leu

Thr

ASp

Thr

Glu
95

Asn

Phe

val

val

Tyr

80

Cys

Thr

Glu

Lys

Leu

80

Pro



Glu

Pro

ASp

TYr

cys

ser

Arg

Lys

val

Arg

Ser

Cys

Leu

305

Glu

Arg

TYyr

Arg

Arg

AsSn

130

His

LYs

Leu

Ala

Ala

210

Ala

His

Ala

Lys

Ile

290

Ala

Ala

His

Glu

Asn
Leu
115
Glu
Pro
Ala
Leu
Lys
195
phe
Glu
Thr
ASp
Leu
275
Ala
Ala
Lys

Pro

Thr
355

Glu
100
val
Glu
Tyr
Ala
Pro
180
Glin
Lys
Phe
Glu
Leu
260
LYS
Glu
ASp
ASD

340

Thr

Cys

Arg

Thr

Phe

Phe

165

Lys

Arg

Ala

Ala

Cys

245

Ala

Glu

val

Phe

val

325

Tyr

Leu

Phe

Pro

Phe

Tyr

150

Thr

Leu

Leu

Trp

Glu

230

Cys

Lys

Ccys

Glu

val

310

Phe

Ser

Glu

Leu

Glu

Leu

135

Ala

Glu

Asp

Lys

Ala
215

val

His

Tyr

Cys

Asn

295

Glu

Lelu

val

Lys

val

120

Lys

Pro

Cys

Glu

Cys

200

val

Ser

Gly

Tle

Glu

280

AsSp

Ser

Gly

va'l

Cys

His
105
ASp
Lys
Glu
Cys
Lau
185
Ala
Ala
Lys
Asp
Cys
265
Lys
Giu
Lys
Met
Leu
345

cys

eolf-seq?
Lys AsSp ASp

val

Tyr

Leu

Gln

170

Arg

Ser

Arg

Leu

Leu

250

Glu

Pro

Met

Asp

Phe

330

Leu

Ala

Met

Leu

L.eu

155

Ala

Asp

Leu

Leu

val

235

t.eu

Ash

Leu

Pro

val

315

Leu

tet

Ala

Cys

Tyr

140

Phe

Ata

Glu

Gin

Ser

220

Thr

Glu

GlIn

Leu

Ala

300

Cys

Tyr

Arg

Ala
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Asn

Thr

125

Glu

Phe

Asp

Gly

Lys

205

Gln

Asp

Cys

Asp

Glu

285

Asp

Lys

Glu

Leu

Asp
365

Pro
110
Ala
Ile
Ala
Lys
Lys
1

Phe
Arg
Leu
Ala
Ser
270
Lys
L.aeu
Asn
Tyr
Ala

350

Pro

Asn

Phe

Ala

Lys

Ala

175

Ala

Gly

Phe

Thr

Asp

Ile

Ser

Pro

Tyr

Ala

335

Lys

His

Leu

His

Arg

Arg

Ala

Ser

Glu

Pro

LysS

240

ASp

Ser

His

Ser

Ala

320

Arg

Thr

Glu



Cys Tyr Ala
370

GIn Asn Leu
385

Tyr Lys Phe

Gln val ser

val Gly Ser
435

Ala Glu Asp
450

Glu Lys Thr
465

Leu val Asn

Tyr val Pro

Ite Cys Thr
515

Lteu val Glu
530

Lys Ala val

Ala Asp Asp

Ala Ala Ser

<210> 179
<211> 109
<212> PRT
<213> Homo

<400> 179
Giu val Gln
1

Ser Leu Arg

Lys

Ile

Gin

Thr

420

LyS

TYr

Pro

Arg

Lys

560

l.eu

Leu

Met

LYS

Gln
580

val

Lys

Asn

405

Pro

Cys

Leu

val

Arg

485

Glu

ser

val

Asp

Glu

565

Ala

sapiens

Leu

Leuy

val
5

Ser

Phe

Gin

390

Ala

Thr

Cys

Ser

Ser

470

Pro

Phe

Giu

Lys

550

Thr

Ala

Glu

Cys

Asp
375
Asn
L.eu
Leu
Lys
val
455
Asp
Cys
Asn
LysS
His
Phe

Cys

Leu

Ser

Ala

Glu

cys

Leu

val

His

440

val

Arg

Phe

Ala

Giu

520

Lys

Ala

Phe

Gly

Gly

Ala

Phe

Glu

val

Leu

val

Ser

Glu

505

Arg

Pro

Ala

Ala

Leuy
585

eolf-seqgl
Lys Pro Leu

Leu

Glu

ASh

Thr

Ala

490

Thr

Glin

Lys

Phe

Glu
570

Phe

395

Tyr

Ser

Ala

Gin

Phe

ITe

Ala

val

355

Glu

380

Glu

Thr

Arg

Lys

Leu

460

Cys

Glu

Thr

LYS

Thr

540

Giu

Gly

val

GIn

Lys

Asn

Arg

Cys

cys

val

Phe

Lys

Lys

LyS

Lys

Glu

Ley

LYS

Leu

430

Met

val

Thr

ASp

His

510

Gin

Glu

Cys

Lys

Glu

Gly

val

415

Gly

Pro

L.eu

Glu

Glu

495

Ala

Thr

GIn

Cys

Leu
575

Pro

Glu

4G0

Pro

Lys

Cys

His

Ser

480

Thr

Asp

Ala

Ley

‘Lys

560

val

Gly Gly Leu val Gln Pro Gly Gly
10 15

Ser Gly Phe Thr Phe Ser Ser Tyr
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Ala Met

20

ser Trp val
35

ser Ala Ile Ser Gly

50

Lys Gly Arg Phe Thr
65

Leu Gln

Ala Lys

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

<220>
<223>

<400>
Glu val

1

Ser Leuy

Ala Leu

Ser Cys

50

Lys Gly

Leu GIn

Ala Ala

Ala Trp

ser Gly

Met Asn Ser
85

Trp Gly Gin

180
257
PRT
Artificial

Mutated Lama

180

Gln Leu val
5

Arg Leu Ser
20

Gly Trp Phe
35

Ile Arg Cys

Arg phe Thr

Met Asn Ser
85

ser Ile val
100

Gly GIn Gly

Gly Gly Ser

Arg GIn Ala
40

ser Gly Gly
55

Ile Ser Arg
70

Ley Arg Ala

Gly Thr Leu

sequence

Glu Ser Gly

Cys Ala Ala

Arg Gin Ala
40

Ser Asp Gly
55

ITe ser Ser
70

Leu Lys Pro

Pro Arg Ser

Thr Leu val
120

Glu val Gln
135

25

Pro

Ser

ASD

Glu

val
105

Gly

ser

25

Ala

Ser

ASp

Glu

LYsS

105

Thr

lLeu

eolf-seqgl

Gly
Thr
Asn
ASp

90

Thr

Gly
10

Gly
Gly
Thr
Asn
ASp
30

f.ey

val

val

Lys

Tyr

ser

75

Thr

val

Leu

Phe

LYS

Tyr

Ala

75

Thr

Glu

Ser

Glu

Gly

Tyr

60

Lys

Ala

Ser

val

Thr

Glu

TYF

60

Lys

Ala

Pro

Ser

ser
140
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Leu

45

Ala

AsDn

val

ser

Gln

Phe

Arg
45

Ala

Asn

val

Tyr

30

Glu

ASp

Thr

Tyr

Ala

ASD

30

Glu

ASp

Thr

Tyr

Glu

110

Gly

Gly

Trp

Ser

Leu

Tyr
95

Gly

15

ASP

Gly

Ser

val

Tyr

85

Tyr

Gly

Gly

val

val

Tyr

30

Cys

Gly

Tyr

val

val

Tyr

80

Cys

ASp

Gly

ieu



val GIn Ala Gly Gly

145

Thr Phe Asp Asp Tyr

165

Glu Arg Glu Gly val

Tyr Ala Asp Ser val

Lys Asnh
210

Ala val
225

Pro Tyr

Ser

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

<220>
<223>

<400>
Giu val
1

Ser Leuy
Ala Leu
Ser Cys
Lys Gly

Leu GIn

Ala Ala

Thr val Tyr

Tyr Tyr Cys

Glu Tyr Asp

181

288

PRT
Artificial
Mutated lama
181

Gin Leu val
5

Arg Leu Ser
20

Gly Trp phe
35

Ile Arg Cys

Arg Phe Thr

Met Asn Ser
85

Ser Ile val

Ser Leu Arg
150

Ala Leu Gly

Ser Cys Ile

Lys Gly Arg

Leu GIn Met
215

Ala Ala ser
230

Ala Trp Gly

seguence

Glu Ser Gly

Cys Ala Ala

Arg Gln Ala
40

Ser Asp Gly
55

ITe Ser Ser
70

Leu Lys Pro

Pro Arg Ser

Leu

Trp

Arg

Phe

Asn

Ile

Gln

Gly

Ser

25

Ala

Ser

ASD

Glu

eolf-seq]

Ser Cys Ala

Phe
170
Cys
Thr

Ser

val

Gly

10

Gly

Gly

Thr

ASn

ASp
80

155

Arg

Ser

Ile

Leu

Pro

235

Thr

Leu

Phe

Lys

Tyr

Ala

75

Thr

Gln

ASp

Ser

Lys

Arg

Leu

val

Thr

Glu

Tvr

60

Lys

Ala

Lys Leu Giu Pro
page 127

Ala

Ala

Gly

Ser

205

Pro

ser

val

Gln

Phe

Arg

45

Ala

Asn

val

Tyr

ser

Ala

ser

190

Asp

Glu

LYS

Thr

Ala

Asp

30

Glu

ASp

Thr

Tyr

Glu

Gly

Gly

Thr

Asn

ASD

Leuy

val
255

Gly
15

ASPD
Gly
ser
val
Tyr
95

Tyr

Phe

160

Lys

Tyr

Ala

Thr

Glu

240

Ser

Gly

Tyr

val

val

Tyr

80

Cys

ASpP



Ala

Ser

Gly

Gln

Phe

Arg

Ala

225

Asn

val

Tyr

Trp

Gly

Gly

Gly

Ala

Asp

Glu

210

ASD

Thr

Tyr

Glu

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

<220>
<223>

<400>

Gly
Gly
Gly
Gly

Gly

ser
val
Tyr

Tyr
275

182
255
PRT

100

Gin

Gly

Gly

Ser

Gly

Tyr

vai

val

Tyr

cys

260

ASp

Gly

Gly

Ser

Glu

165

sSer

Ala

Ser

Lys

Leu

245

Ala

Ala

Artificial

Mutated lama

182

Glu val GIn Leu val
1 5

Ser Leu Arg Leu Ser

Leu Met val Gly Trp
35

Thr

Ser

Leu

Leu

Cys

Gly

GIn

Ala

Trp

sequence

Leu

Gly

Gly

Gin

Arg

Gly

Ile

215

Arg

Met

ser

Gly

val

120

Gly

Gly

l.eu

Leu

Arg

Phe

Asn

Ile

Gin
280

Glu ser Gly

Cys Ala Ala

105

Thr

Gly

Gly

val

Ser

185

Phe

Cys

Thr

Ser

val

265

Gly

Gly

eolf-seql

val ser

Gly ser

ser Gly

Glu Ser

170

Cys Ala

Arg GIn

ser Asp

Ile ser

235

Leu LYS
250

Pro Arg

Thr teu

Gly Leu
10

Ser

Gly

140

Gly

Gly

Ala

Ala

Gly

ser

Pro

Ser

val

val

ser Gly Arg Thr
25

Phe Arg GIn Ala Pro Gly Lys

40
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Gly
Gly
Gly
Ser
Ala
205
Ser
Asp
Glu

Lys

Thr
285

Glin

Phe

110

Gly

Gly

Gly

Gly

Gly

Gly

Thr

Asn

ASp

Leu

270

val

val

Gly
Gly
Ser
Leu
175
Phe
Lys
Tyr
Ala
Thr
255

Gliu

Ser

Gly
15

Gly

Ser

Gly

val

Thr

Glu

Tyr

Lys

240

Ala

Pro

Ser

ASD

ser Thr Tyr
30

Glu Arg Glu Phe

45



Ala

Arg

65

L.eu

Ala

Trp

Gly

Gin

145

Phe

Glu

AsSn

va'l
225

Phe

Ala

50

Gly

Gin

Gly

Gly

Gly

val

Ser

Arg

ASp

Thr

210

Tyr

Tyr

<230>
<211>
<212>
<213>

<220>
<223>

<400>

1

Ser Leu Arg Leu Ser

Gly

Arg

Met

Ser

Gln

115

Gly

Gly

Thr

Glu

Ser

195

val

Tyr

Lys

183
267
PRT
artificial

Ile

Phe

AsSn

Tyr

100

Gly

Ser

Asp

Tyt

Phe

180

val

Tyr

Cys

Asp

Mutated Tama
183

Glu val Gin Leu gaT

Ser

Ile

70

Leu

Gly

Leu

val

Leu

150

Met

Ala

Gly

GIn

Gly

Gly

LYsS

Ash

val

Gln

135

Arg

val

Gly

Arg

Met

215

Ser

Gin

Gly

Arg

Thr

Tyr

Thr

120

Leu

Leu

Gly

Ile

Phe

200

ASn

Tyr

Gly

sequence

eolf-seqgl

Thr ala Tyr
60

Asn

Asp

90

Ite

Ser

Glu

Cys

Phe

170

ser

Tle

L.eu

Gly

Leu
250

Ala

75

Thr

Pro

Ser

ser

Ala

155

Arg

Ser

Ser

Lys

Asn

235

val

Lys

Ala

Gly

Gly

Gln

Gly

Ar'g

Thr

220

Tyr

Thr

Ala

AsSn

val

Phe

Ser

Ala

Asp

205

Glu

Tyr

val

ASpP

Thr

Tyr

TYr

110

Gly

Gly

Gly

Pro

Thr

150

Asn

ASpP

Ite

ser

sSer

val

TyYr

g5

Lys

Gly

Leu

Arg

Ala

Thr

Pro

ser
255

val

Tyr

80

Cys

ASp

sSer

val

Thr

160

Lys

Tyr

Lys

Ala

Glu ser Gly Gly Gly Leu val Glin Ala Gly Gly
10 15

Cys Ala Ala Ser Gly Phe Thr Leu Asp Asp Tyr
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Ala

Ser

Lys

Leu

Leu

Ser

Ser

145

Ala

Glin

Asp

Ser

Lys

225

Arg

Ile

Ser

50

Gly

Gin

Ala

Tyr

Gly

Ata

Ala

Gly

Ser

210

Pro

Leu

Gly

35

ITe

Arg

Met

val

Glu

115

Gly

Gly

Ser

Pro

Ser

195

ASp

Glu

Arg

Trp Gly Gln

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

184
298
PRT

20

Trp

Arg

Phe

Asn

Pro

100

Tyr

Gly

Gly

Gly

Gly

Thr

Asn

Asp

Phe

Gly
260

Phe

Asp

Thr

Ser

85

Ala

Asp

Gly

Leu

Phe

165

Lys

Tyr

ASp

Thr

Artificial

Arg

Asn

Ile

70

Leu

Gly

Ala

Ser

val

150

Thr

Glu

Tyr

Lys

Ala

230

Glu

Leu

Gin

Asp

55

ser

Lys

Arg

Trp

Leu

Arg

Ala

Asn

215

val

Gln

val

ala

40

Gly

ser

Pro

Leu

Gly

Ala

ASp

Glu

Asp

200

Thr

Tyr

Trp

Thr

25

Pro

ser

Asp

Glu

Gly

Gly

Asp

Gly

Ser

val

Tyr

Tyr

val
265

eolf-seql

Gly Lys Glu

Thr

Asn

ASp

90

Phe

Gly

ser

val

Tyr

cys

Pro

250

Ser

Tyr

Asp

75

Thr

Gly

Thr

Giu

sSer

155

Ala

ser

Lys

Leu

Ala

235

Leu

Ser

Tyr

60

Lys

Ala

Glu

Leu

val

140

Leu

Ile

ser

Gly

Gln

220

Ala

Tyr
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Arg

45

Ala

Asn

val

Gln

val

125

Gln

Arg

Gly

Ile

Arg

Met

val

Glu

30

Glu

Asp

Thr

Tyr

Leu

Leu

Trp

Arg

190

Phe

AsSh

Pro

Tyr

Gly

Ser

val

Tyr

95

Tyr

val

val

ser

Phe

175

Asp

Thr

Ser

Ala

Asp

val

val

Tyr

80

Cys

Pro

Ser

Gluy

Cys

160

ATy

Asn

Ile

Leu

Gly

240

Ala



<220>
<223>

<400>

Mutated Tama

184

Glu val GIn Leu vai

i

Ser

Ala

ser

LyS

65

Leu

Ala

Leu

Ser

Gly

Gly

Ala

Ala

Gly

ser

Leu

Ile

Ser

50

Gly

Gin

Ala

Tyr

Gly

Gly

Gly

Ser

Pro

210

Ser

ASp

Arg
Gly
35

Ile
Arg
Met
val
Glu
115
Gly
Gly

Gly

Gly

Gly
Thr

Asn

Leu

20

Trp

Arg

Phe

ASn

Pro

100

Tyr

Gly

Gly

Ser

L.ey

180

Phe

Lys

Tyr

ASp

5

Ser

Phe

Asp

Thr

ser

85

Ala

ASD

Gly

Ser

Gly

val

Thr

Glu

Tyr

sequence

Glu ser Gly

cys

AFg

Asn

Ie

70

Leu

Gly

Ala

Ser

Gly

Gly

Gin

Leu

Arg

Ala

230

Asn

Ala

Gin

Asp

55

ser

Lys

Arg

Trp

Gly

Gly

Ala

Asp

Glu

215

AsSp

Thr

Ala

Ala

40

Gly

Ser

Pro

Leu

Gly

Gly

Gly

Gly

Gly

200

Gly

ser

val

Gly

Ser

25

Pro

Ser

ASp

Glu

Gly

Gly

Ser

Gly

Tyr

val

val

TYrP

eolf-seql

Gly

10

Gly

Gly

Thr

AsSn

ASp

g0

Phe

Gly

Gly

Ser

Glu

170

ser

Ala

ser

Lys

Leu

Phe

Lys

Tyr

Asp

75

Thr

Gly

Thr

Ser

Leu

Ile

Ser

Gly
235

val

Thr

Glu

60

LYS

Ala

Glu

Ley

Gly

140

Gly

Gin

Arg

Gly

Ile

220

Arg

teu Gin Met

250
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Gin

l.eu

Arg

45

Ala

Ash

val

Gin

val

125

Gly

Gly

l.eu

Leu

Arg

rPhe

Asn

Ala

Asp

30

Glu

ASD

Thr

Tyr

Gly

Gly

val

Ser

190

Phe

AsSp

Thr

ser

Gly
15

ASp

Gly

_SEI"

val

Tyr

Tyr

val

Gly

ser

Glu

175

Cys

Arg

Asn

Ile

Leu
255

Gly

Tyr

vali

val

Pro

Ser

ser

Gly

160

Ser

Ala

Glin

ASp

ser

240

Lys



Pro Glu Asp Thr Ala

260

Leu Arg Phe Gly Glu

275

Gly GIn Gly Thr Leu

290

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

<220>
<223>

<400>

Glu val
1

Ser iLeu
Ala Ile
ser Ser
50
Lys Gly
65
Leu GIn
Ala Ala
ITe Tyr
ser Gly
ser Gly
145

Ala Ala

GIn Ala

185
267
PRT

Artificial

Mutated Tama

185
Gin

Arg

Gly

35

Ile

Arg

Met

val

Glu

115

Gly

Gly

Ser

Pro

Leu

Leu

20

Trp

Arg

Phe

Asn

Pro

160

TyYr

Gly

Gly

Gly

Gly

val
5

ser

Phe

ASp

Thr

Ser

85

Ala

ASp

Gly

Leu

Ile

165

LYS

val Tyr Tyr

GIn Trp Tyr
280

val Thr val
295

sequence

Glu Ser Gly
Cys Ala Ala
Arg GIn Ala

40

Asn Gly Gly
55

Ite ser Ser
70

Leu Arg Pro
Gly Arg lLeu
Ala Trp Gly
Sser Gly Gly
vatl Gln pPro
150

Ther Leu Asp

Glu Arg Glu

Cys
265

Pro

Ser

Gly

Ser

25

Pro

ser

AsD

Glu

Arg

Gln

Gly

Gly

ASp

Gty

eolf~seql

Ala Ala val pro Ala Gly Arg
270

Leu Tyr Glu Tyr Asp Ala Trp

Ser

Gly

19

Gly

Gly

Thr

Asn

Asp

90

Tyr

Gly

Ser

Gly

Tyr
170

Leu

Iie

Lys

TYyr

Ser

75

Thr

Gly

Thr

Glu

Ser

155

Ala

val

Thr

Glu

Tyr

Lys

Ala

Glu

Leuy

val

140

Leu

Ite

val Ser Ser
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285

Glin

Leu

Arg

45

Ala

Asn

val

Gin

val

125

Gln

Arg

Gly

Pro

ASp

30

GHu

Asp

Thr

Tyr

Trp

110

Thy

Leu

Leu

Trp

Arg

Gly

15

ASp

Gly

ser

val

Tyr

95

Tyr

val

Leu

Ser

Phe

175

ASp

Gly

Tyr

val

val

Tyr

80

Cys

Pro

ser

Glu

Cys

160

Arg

Asn



Gly
ser
Arg
225

Arg

Trp

Gly Ser
195

ser Asp
210
Pro Glu

Leu Arg

Gly GlIn

<210> 186
<211> 387
<212> PRT

<213

<220>

<223>

<400> 186

180

Thr

Asn

Asp

Tyr

Gly

Asp val Gin Leu

1

ser

Ser

val

Gly

65

GlIn

Ser

Glu

Gly

Leu Arg
Mmet Gly

35

Ala 1Ile

50

Arg Phe

ITe Asn

Ser Arg

Tyr Trp

Ser Gly
130 -

Leu

20

Trp

Ser

Thr

Ser

Ala

100

Gly

Gly

Tyr

Ser

Thr

Gly

Thr

Artificial

Mutated Tama

val

5

Ser

Phe

LYS

Ile

Leu

85

Tyr

Gln

Gly

TYr

LyS

Ala

230

Glu

Leu

Ala

Asn

215

val

Gin

val

Asp

200

Thr

Tyr

Trp

Thr

seguence

Giu

cys

Arg

Gly

Ser

70

Ardg

Gly

Gly

Ser

ser

Ala

Gin

Gly

55

Arg

Pro

sSer

Thr

Gly

Ala

Ala

40

Tyr

Asp

Giu

Ser

Leu

120

va'l

185

Ser

val

Tyr

Tyr

val
265

Gly

Ser

25

Pro

Lys

Asn

Asp

Gln

eolf-segl

val Lys
Tyr Leu
Cys Ala

235

Pro Ile
250

Ser Ser

Gly Leu

10

Gly Arg

Gly Lys

Tyr Asp

Ala Lys

Thr Ala

90

Leu Arg

Thr val

Leu val

Gly
Gin
220

Ala

Tyr

val

Thr

Glu

Ala

60

Asnh

val

Leu

Ser

Glu
140

Page 133

Arg

Met

val

Glu

Gin

Phe

Arg

45

val

Thr

Tyr

Ala

ser

125

Ser

190

Phe

Asn

Pro

Tyr

Pro

Ser

30

Glu

Ser

val

Tyr

ASD

110

Gly

Gly

Thr

Ser

Ala

ASp

Gly

15

Ser

Phe

lLeu

Tyr

Cys

Thr

Gly

Gly

Ile

Leu

Gly

Ala

Gly

TYr

val

Leu
80

Ala
Tyr

Gly

Gly



Leu

145

Phe

LYS

Leu

Ala

Thr

225

Gln

Gly

ASp

val

Tyr

Tyr

val
385

val

Thr

Gly

Tyr

Lys

210

Ala

Gly

Ser

Gly

Tyr

290

val

val

Tyr

Cys

Pro

370

s5er

<210>
<211>
<212>

Gln
Phe
Leu
Ala
195
Thr
val
Thr
Glu
ser
275
Ala
Ser
Lys
Leu
Ala
355

Leu

Ser

187
387
PRT

Pro

Ser

Glu

180

Asp

Thr

Tyr

Leu

val

260

Leu

Ile

Sar

Gly

Gin

340

Ala

Tyr

Gly

Ser

165

Trp

Ser

Leu

Tyr

val

245

GIn

Arg

Gly

Ite

Arg

Met

val

Glu

Asn

150

Phe

val

va'l

Tyr

Ley

Leu

Trp

Arg

Phe

Asn

Pro

Tyr

Ser

Gly

sSer

Lys

Leu

215

Thr

val

val

Ser

Phe

295

Asp

Thr

Ser

Ala

Asp

Leu

Met

Ser

Gly

200

Gln

Ile

Ser

Glu

Cys

280

Arg

Asn

Ile

Leu

Gly

360

Ala

Arg

Ser

Ile

185

Arg

Met

Gly

Ser

ser

265

Ala

Gin

Asp

Ser

Lys

345

Arg

Trp

eolf-seql

Leu Ser Cys

rhe

ASn

Gly

Ala

Ala

Gly

ser

330

Pro

l.eu

Gly

155

val

Gly

Thr

ser

ser

235

Gly

Gly

Ser

Pro

Ser

315

Asp

Glu

Arg

GIn

Arg

sSer

Ile

ieu

220

Leu

Gly

Gly

Gly

AsSn

ASD

Phe

Gly
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Ala

Glin

Gly

ser

205

Arg

Ser

Gly

Ley

Phe

285

LYysS

Tyr

Asp

Thr

Ala

Ala

Ser

1580

Arg

Pro

Arg

Ser

val

270

Thr

Glu

Tynr

Lys

Ala

350

Glu

Leu

ser

Ptro

175

Asp

ASD

Glu

Ser

Gly

Gln

Leu

Arg

Ala

Asn

335

vai

Glin

va'

Gly

160

Gly

Thr

Ash

Asp

Ser

240

Gly

ASp

Glu

AsSp

320

Thr

Tyr

Trp

Thr



<213>

<220>
<223>

<400>

Glu

1

ser

Ala

Ser

Lys

Leu

Ala

Leu

Ser

ser

145

Ala

Gin

Gly

Ser

Arg
225

Ser

val

Leu

Ile

ser

50

Gly

Glin

ala

Tyr

Gly

Gly

Ala

Ala

ser

Arg

210

Pro

Arg

Artificial

mutated Jama

187
Gln

Arg

Gly

35

Arg

Met

val

Glu

115

Gly

Gly

Ser

Pro

195

ASp

Glu

Ser

Leu
Leu
20

Trp
Arg
rhe
ASn
Pro
100
Tyr
Gly

Gly

Giy

AsSn
Asp

Ser

val

Ser

Phe

ASp

Thr

ser
85

Ala

ASD

Gly

Leu

Phe

165

Lys

Leu

Ala

Thr

GIn

sequence

Glu ser Gly

cys

Arg

Asn

I'le

70

Leu

Gly

Ala

sSer

val

150

Thr

Gly

Tyr

Lys

Ala

230

Gly

Ala

Gin

ASp

ab

Ser

LYS

Arg

Trp

Gly

Gin

Phe

Leu

Thr
215

val

Thr

Ala

Ala

40

Gly

ser

Pro

Ley

Gly

Gly

Pro

ser

Glu

Asp

200

Thr

Tvr

Leu

Gly

Ser

25

Pro

sSer

ASp

Glu

Gly

Gly

Ser

Leu

Tyr

val

eolf-seq]

Gly
10

Gly
Gly
Thr
Asn
ASp
90

rhe

Gly

ser

Asn

phe

170

val

val

Tyr

Cys

Leu

phe

Lys

Tyr

ASP

75

Thr

Gly

Thr

Giu

Ser

155

Gly

Ser

Lys

Leu

Thr
235

va'l

Thr

Glu

Tyr

60

Lys

Ala

Glu

Leu

val

140

Leu

Met

Ser

Gly

Gln

220

Ile

Thr val ser
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Gln

Leu

Arg

45

Ala

Ash

val

GIn

val

125

Glin

Arg

Ser

Ile

Arg

Met

Gly

Ser

Ala

ASp

30

clu

ASp

Thr

Tyr

Trp

110

Thr

Leu

Leu

Trp

Ser

190

Phe

Asn

Gly

Gly

Gly

15

ASD

Gly

ser

val

Tyr

95

Tyr

val

val

Ser

val

175

Gly

Thr

Ser

Ser

Gly

Gly
Tyr
val
val
Tyr
Cys
Pro
ser
Glu
Cys
Arg
Ser
Ile
Leu
Leu

240

Gly



Gly Sser Gly

Glin
275

Leu val

Thr Phe

290

Arg

Glu Arg

Ala val

Lys Asn Thr

Ala val Tyr

355

Arg Leu Ala

370

val
385

Ser Ser

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

188
387
PRT

<220>
<223>
<400> 188

Glu val Gin
1

ser Leu Arg
Ala rie Gly
35

ser ser Ile

Lys Gly Arg
65

245

Gly Gly

Pro Gly

Ser Ser

Glu Phe

Ser lLeu

325

val
340

Tyr
Tyr

Cys

Asp Thr

Artificial

Mutated lama

Leu val
5

Leu Ser

20

Trp Phe

Arg Asp

Phe Thr

ser Asp val

Gly Leu

280

ser

TYyr Ser Met

295

val val Ala

310

Glu Gly Arg

Ley GIn Ile

Ala Ser

360

Ser

Glu
375

Tyr Tyr

sequence
Glu ser Gly
Ala Ala

cys

Gln Ala
40

Arg

Asn Asp Gly

55

Ile
70

Ser Ser

Glin
265
Arg
Gly
Iie
Phe
Asn
345

Arg

Trp

Gly
ser
25

Pro

Ser

Asp

eolf-seq]l

250

Leu val

Leu Ser

Trp Phe

Ser

Thr
330

ser lLeu

Ala Tyr

Gly Gln

Gly Leu

10

Gly Phe

Gly Lys

Thr Tyr

Asn Asp

75

Glu

cys

Arg

300

Gly

Ser

Arg

Gly

Gly

val

The

Glu

Tyr

60

Lys
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Ser

Ala

285

Gin

Gly

Arg

Pro

Ser

365

Thr

Gin
Ley
Arg
45

Ala

Asn

Gly

Ata

Ala

TYr

ASD

Gy

350

ser

Lel

Ala

Asp

30

Glu

ASp

Thr

255

Gly

ser

Pro

LYS

Asn

335

ASpP

Arg

val

Gly

15

ASp

Gly

Ser

val

Gly

Gly

Gly

Tyr

Ala

Thr

Leu

Thr

Gly

Tyr

val

val

Tyr
80



Leu

Ala

Leu

Ser

Ser

145

Ala

Gln

Gly

Arg

Pro

225

Ser

Thr

Glu

Ser

Lys

Gn

Ala

Tyr

Ala

Ala

Tyr

Asp

210

Glu

Ser

Leu

val

Leu

290

Met

ser

Gly

Met

val

Glu

115

Gly

Gly

Ser

Pro

Lys

Asn

Asp

Arg

val

Gin

275

Arg

Ser

Ile

Arg

Asn

Pro

100

Tyr

Gly

Gly

Gly

Gly

Tyr

Ala

Thr

Leu

Thr

260

L.eu

Leu

Trp

Ser

rPhe
340

Ser

85

Ala

Asp

Gly

Leu

ASp

Lys

Ala

val

Ser

va'l

Gly

Thr

ey
Gly
Ala
Ser
val
150
Thr
Glu
Ala
Asn
val
230
Leu
Ser
Glu
Cys
Ar

310
Ser

Ile

Lys

Arg

Trp

Phe

AFg

val

Thr

215

Tyr

Ala

Ser

Ser

Ala
295

g Gtn

Gly

Ser

Pro

Leu

Gly

Gly

Pro

Ser

Glu

Ser

200

val

TYr

Asp

Gly

Giy

Ala

Ala

ser

Arg

Glu

Gly

Gly

ser

Phe

185

Leu

Tyr

Cys

Thr

Ser

Pro

ASp

345

eo’lf-seq]

Asp Thr Ala

90

rhe

Gly

Ser

Gly

Tyr

170

val

Glu

Leu

Ala

TYr

250

Gly

Gly

Gly

Gly

Thr

330

Asn

Gly

Thr

ASp

Ser

155

Ser

val

Gly

Gin

set

235

Glu

Gly

Leu

Phe

Leu

Ala

Glu

Leu

val

140

Leu

Met

Ala

Arg

Ile

220

ser

Tyr

Ser

val

Thr

300

Gly

Tyr

Lys
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val

Gln

Vil

125

Gln

Arg

Gly

Ile

Phe

205

Asn

Arg

Trp

Gly

Glin

285

Phe

Leu

Ala

Thr

Tyr
Trp
110
Thr
Leu
Leu
Trp
Ser
190
Thr
Ser
Ala
Gly
Gly
2

Pro
Ser
Glu

Asp

Thr
350

TYr

Tyr

val

val

Ser

rhe

175

Lys

Ile

Leu

TVYFP

GTn

255

Gly

Gly

Ser

Trp

Ser

335

Leu

cys

Pro

Ser

Glu

cys

160

Arg

Gly

sSer

Arg

Gly

240

Gly

Ser

AsSn

Phe

val

320

val

TYr



eo'tf-seql

feu GIn Met Asn Ser Leu Arg Pro Glu Asp Thr Ala val Tyr Tyr Cys

355

360

365

Thr Ile Gly Gly Ser Leu Ser Arg Ser Ser Gin Gly Thr teu val Thr
370 375

val Ser
385

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

<220>
<223>

<400>

Asp val GIn Leu val
1

S5er Leu

Ser Met

val ala
50

Gly Arg
65

Gln Ile

ser Ser

Glu Tyr

Glu val

130

Ser Leu
145

Gly Met

Ser Ser

Ser

189
375
PRT

Artificial

Mutated Tama

189

Arg

Gly

35

Ile

Phe

AsSn

Arg

Arg

Ser

Ile

Leu

20

Trp

Ser

Thr

Ser

Ala

100

Gly

Leu

Leu

Trp

Ser

5

Ser

Phe

Lys

Ile

Leu

85

TYr

Glin

val

ser

val

165

Gly

seguence
Glu ser
Cys Ala
Arg Gjn
Gly Gly

55

Ser Arg
70

Arg Pro
Gly Ser
Gly Thr
Glu Sser

135

Cys Ala
150

Arg Glin

Ser Gly

Gly

Ala

Ala

40

Tyr

AsSp

Glu

Ser

l.eu

120

Gly

Ala

Ala

Ser

Gly

s5er

25

Pro

LYS

Asn

ASp

Gly

Ser

Pro

ASD

Gly

10

Gly

Gly

Tyr

Ala

Thr

90

Leu

Thr

Gly

Gly

Gly
170

Leu

Arg

Lys

Asp

LYyS

Ala

Arg

val

Leu

Phe

155

Lys

val

Thr

Glu

Ala

60

Asn

val

Leu

Ser

val

140

Thr

Gly

Thr Leu Tyr
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Gin

Phe

A!"g

45

val

Thr

Tyr

Ala

ser

125

Gln

Phe

Leu

Pro

Ser

30

Glu

sSer

val

Tyr

Asp

110

Ala

Pro

Ser

Glu

ASD

Gly
15

Ser
Phe

Leu

Tyr

Ala

Gly

Ser

Trp

Ser

Gly

Tyr

val

Glu

Leu

80

Tyr

Ala

Asn

rPhe

160

val

val



Lys

Leu

Thr

225

val

Leu

Phe

Lys

TVF

305

Asp

Thr

Gly

Thr

Gly

GIn

210

Ile

Ser

va'l

Thr

Glu

290

TYyr

Lys

Ala

Glu

Leu
370

<210
<211>
<212>
<Z213>

<220>
<223>
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Trp
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MeT

val

Leu

80

Ala

Tyr

Gly

Gly

Gly

Gly

Thr

Asn

ASp

Tyr

240

val

Gin

Arg

Ser
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Leu

80

Tyr

Gly

Gly

Thr

Ash

ASD



Thr

225

Glin

Gly

Gly

Asp

val
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AsSp
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Gly

Gly

Ala

410

Asp

Glu

ASp

Thr
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Glu

Tyr

Lys

Ala

350

Glu
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Trp
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Gly

Gly

Ala

Gln

Gly

55

Arg

Pro

Ser

Thr

Ala

Ala

40

Tyr

Asp

Glu

sSer

lLeu
120

425

Cys

Gly

GlIn

Ala

Gly

Ser

25

Pro

LYyS

AsSh

AsSp

eolf-seql

ile

Arg

Met

sSer

490

Gly

Gly

10

Gly

Gly

Tyr

Ala

Thr

90

Leu

Thr

Arg

Phe

Asn

475

Ile

Gln

l.eu

Arg

Lys

ASp

Lys

Ala

Arg

val

Cys
Thr
460
ser

val

Gly

val

Thr

Glu

Ala

60

Asn

val

Leu

Ser

page 155

Ser

445

Ile

Leu

Pro

Thr

Gln

Phe

Arg

45

val

Thr

Tyr

Ala

Ser
125

430

Asp

Ser

LyS

Arg

Leu
510

Pro

Ser

30

Glu

ser

val

Tyr

Asp

110

Gly

Gly

sSer

Pro

ser

495

val

Gly

15

ser

Phe

Leu

Tyr

Cys

Thr

Gly

Ser

ASp

Glu

480

Lys

Thr

Gly

Tyr

val

Glu

Leu

80

Ala

Tyr

Gly



Gly

Leu

145

Phe

LYS

Tyr

Ala

Thr

225

Glu

Ser

Glu

Cys

305

ser

Ile

Leu

Leu

ser

130

val

Thr

Glu

Tyr

LYS

210

Ala

Pro

Ser

Ser

Ala

290

Gln

Gly

ser

Arg

ser

370

Gly

Gly

Gln

Phe

Arg

Ala

195

Asn

val

Tyr

Gly

Gly

Ala

Ala

Ser

Arg

Pro

355

Arg

Ser

Gly

Ala

Asp

Glu

180

AsSp

Thr

Tyr

Glu
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Trp
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Glu

146

Cys

Arg

ser

Ile

Leuy

220

Leu

Gly

Gly Gly Gly
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Gln

Phe

Arg

45

val

Thr

Tyr

Ala

Ser

125

Ser

Ala

Gln

Gly

Ser

205

Arg

Ser

Gly

Leu

Pro
Ser
30

Glu
Ser
val
Tyr
AS

110
Gly
Gly
Ala
Ala
Ser
190
Arg
Pro
Arg

Ser

val

Gly

15

Ser

Phe

Leu

Tyr

Cys
95

p Thr

Gly

Gly

Ser

Pro

175

Asp

Asp

Glu

Ser

Gly

Glin

Gly

Tyr

val

Glu

Leu

80

Ala

Tyr

Gly

Gly

Gly

160

Gly

Thr

Asn

ASp

ser

240

Gly

Pro



Gly

ASp

ser

val

Tyr

Tyr

val
385

Gly

Tyr

290

val

val

Tyr

Cys

Pro

370

Ser

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

<220>
<223>

<400>

Asp val Gln

1

ser

Ser

val

Gly

65

Gin

Leu

Met

Ala

50

Arg

Ile

260

Ser Leu

275

Arg

Ala Ite Gly

Ser Ala Ile

Lys Gly Arg

Gin
340

Leu Met

Ala Ala val

355

ITe Tyr Glu

Ser

204
387
PRT
Artificial

Mutated Tama

204

val
5

Leu

Leu
20

Arg ser

Gly phe

35

Trp

Ile Ser Lys

Phe Thr Ile

Leu
85

Asnt Ser

Leu Ser Cys

280

Phe
295

Trp Arg

Arg Giu Ser

Phe Thr Ile

Asn Ser Leu

GTy
360

Fro Ala

Tyr Asp

Ala
375 -

sequence
Glu ser Gly
Ala Ala

Cys

Gln Ala
40

Arg
Gly Gly Tyr
55

ser
70

Arg Asp

Arg Pro Glu

265

Ala

Gin

Gly

ser

AI'G

Trp

Gly

Ser

25

Pro

LyS

Asn

Asp

eolf-seql

Ala ser Gly

Ala Pro

Gly ser

315

ser
330

Asp Asn

Pro Glu Asp

Leu Arg Tyr

Gly GIn Gly

Gly val

10

Leu

Gly Arg Thr

Gly Lys Glu

ala
60

Tyr Asp

Ala Lys Asn

75

Thr Ala val
90
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Ile

285

Lys

Tyr

Ser

Thr

Gn

rhe

Arg

45

val

Thr

Tyr

270

Thr

Glu

Tyr

LYS

Ala

350

Glu

Leu

pro

ser

30

Glu

ser

val

Tyr

Leu

Arg

ala

Ash

335

val

Gin

val

Gly

15

Ser

phe

Leu

Tyr

cys

ASp

Thr
Tyr
Trp

Thr

Gly
Tyr
val
Glu
Leu

80

Ala



Ser

Glu

Gly

Leu

145

phe

Lys

Leu

~Ala

Thr

225

Gln

Gly

Gly

Asp

val

Tyr

Ser

Tyr

Ser

130

val

Thr

Gly

Tyr

Lys

210

Ala

Gly

ser

Gly

Tyr

290

val

val

TYI

Cys

Arg

Trp

Gly

Gin

Phe

Leu

Ala

195

Thr

val

Thr

Glu

sSer

275

Ala

ser

Lys

Leu

Ala
355

Ala

100

Gly

Gly

Pro

Ser

Glu

180

Asp

Thr

Tyr

Leu

val

260

Leuy

Ile

Ala

Gly

Glin

340

ala

Tvr

Gln

Gly

Gly

Ser

165

Trp

ser

Leu

Tyr

val

245

Gin

Arg

Gly

Ile

Arg

325

Met

val

Gly

Gly

Ser

Asn

150

Phe

val

val

Tyr

230

Thr

Leu

Leu

Trp

Asn

Pro

Ser

Thr

Glu

135

Ser

Gly

Ser

Lys

Ley

215

Thr

val

val

Ser

Phe

295

ser

Thr

ser

Ala

Ser

Leu

120

val

Leu

Met

ser

Gly

Gln

Ile

ser

Glu

Cys

280

Arg

ser

Ile

Leu

Gin

Arg

Ser

Tle

185

Arg

Met

Gly

Ser

Ser

265

Ala

Gln

Gly

ser

ealf-seql

Leu Arg Leu

Thr

Leu

Leu

Trp

Ser

Phe

Asn

Gly

Ala

Ala

Gly

Ser

330

Pro

L.eu

val

va'

Ser

155

vai

Gly

Thr

Ser

Ser

235

Gly

Gly

Ser

Pro

Ser

315

Asp

Glu

Arg

Ser

Glu

140

cys

Arg

ser

Ile

Leu

220

Leu

Gly

Gly

Gly

ASh

ASD

Tyr

Page 166

Ala

sSer

125

Ser

Ala

Gln

Gly

ser
205

Arg

Ser

Gly

Leu

Ile

285

LYS

Tyr

ser

Thr

Gly

ASD

110

Gly

Gly

Ala

Atla

Ser

190

Arg

Pro

ArTg

Ser

val

270

Thr

Glu

Tyr

Lys

Ala

350

Glu

Thr

Gly

Gly

Ser

Pro

175

ASp

ASD

Glu

ser

Gly

Gln

Leu

Arg

Ala

ASn

335

val

Gin

Tyr

Gly

Gly

Gly

160

Gly

Thr

Asn

ASp

Ser

240

Gly

Pro

ASD

Glu

Asp

320

Thr

Tyr

Trp



eolf-seql

Tyr Pro Ile Tyr Glu Tyr Asp Ala Trp Gly G1n Gly Thr Leu val Thr
370 375 380

val Ser Ser

385

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

<220>
<223>

<400>

205
387
PRT

artificial

Mutated Tama seguence

205

Asp val Gin Leu

1

ser

Ser

val

Gly

65

Glin

Ser

Glu

Gly

Leu

145

Phe

Lys

Leu

Ley

Met

Ala

50

Arg

ITe

Ser

Tyr

Ser

130

val

Thr

Gly

Tyr

Arg

Gly

35

Ile

Phe

Asn

Arg

GIn

Phe

Leu

Ala

Leu

20

Trp

Ser

Thr

ser

Ala

100

Gly

Gly

PTo

Ser

Glu

180

ASD

val

5

Ser

Phe

Lvs

Ile

Leu

85

Tyr

Gln

Gly

Gly

Ser

165

Trp

Ser

Glu

Cys

Arg

Gly

ser

70

Arg

Gly

Gly

Ser

ASn

150

Phe

val

val

ser

Ala

Gin

Gly

55

Arg

Pro

Ser

Thr

Glu

135

Ser

Gly

Ser

LyS

Gly

Ala

Ala

40

Tyr

Asp

Glu

Ser

Leu

120

val

Leu

Met

Ser

Gly

Gly

Ser

25

Pro

Lys

Asn

Asp

Arg

val

Gin

Arg

Ser

Itle

185

Arg

Gly

10

Gly

Gly

Tyr

Ala

Thr

90

Leu

Thr

Leu

Leu

Leu

Arg

Lys

Asp

LYS

Ala

Arg

val

val

Ser

155

val

Gly

val GIn Pro

Thr

Glu

Ala

60

Asn

val

Leu

ser

Glu

140

Cys

Arg

Ser

Phe Thr Ile
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Phe

Arg

45

val

Thr

Tyr

Ala

Ser

125

Ser

Ala

Gln

Gly

Ser

Ser

30

Glu

ser

va'l

Tyr

Gly

Ala

Ala

Ser

190

Arg

Gly
15

Ser
Phe
Leu
Tyr
Cys
95

Thr
Gly
Gly
ser
Pro
175

AsSp

ASp

Gly

Tyr

val

Glu

L.ey

80

Ala

Tyr

Gly

Gly

Gly

160

Gly

Thr

Asn



Ala

Thr

225

Gin

Gly

Gly

ASp

val

Tyr

Tyr

val
385

LYS

210

Ala

Gly

Ser

Gly

Tyr

290

val

val

Tyr

Cys

Pro

370

Ser

<210>
<211>
<212>

<213>

<220>
<223>

<400>

195

Thr

val

Thr

Glu

ser

275

Ala

Ser

LYsS

Leu

Ala

355

iTe

ser

206
387
PRT

Thr

Tyr

Leu

val

260

leu

Ile

Gly

Gln
340

Tyr

Leu

Tyr

val

245

G1In

Arg

Gly

Ile

Arg

325

Met

val

Glu

Artificial

Tyr

Ccys

Thr

Leu

Leu

Trp

Arg

Phe

Ash

Pro

Tyr

Ley

215

Thr

val

val

ser

Phe

295

ASp

Thr

Ser

Ala

ASD

200

Gin
Ile
ser
Glu
Cys
280
Arg
Asn

Ile

l.eu

Mutated Tama seguence

206

Met

Gly

Ser

sSer

265

Ala

Gln

Gly

ser

Trp

eolf-seq]

Asn

Gly

Gly

val

Ala

Gly

ser
330
Pro

Leu

Gly

Ser

ser

235

Gly

Gly

ser

Pro

Ser

315

ASp

Glu

Arg

GIn

Leu

220

Leu

Gly

Gly

Gly

Gly

300

Thr

Asn

Asp

Tyr

Gly

205

Arg

ser

Gly

Leu

Ile

285

Lys

Tyr

ser

Thr

Gly

Thr

Pro

Arg

ser

val

270

Thr

Glu

Tyr

Lys

Ala

350

Glu

Leu

Glu

Ser

Gly

Glin

Leu

Arg

Ala

Asn

335

val

Gin

val

ASP

Ser

240

Gly

Pro

ASp

Glu

320

Thr

Tyr

Trp

Thr

Asp val GIn Leu val Glu ser Gly Gly Gly ieu val GIn Pro Gly Gly
1 5 10 15

Ser Leu Arg Leu Ser Cys Ala Ala ggr Gly Arg Thr Phe SSP ser Tyr
20 3
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Ser

val

Gly

65

Gin

ser

Glu

Leu
145
Phe
Lys
Ley
Ala
Thr
225

GIn

Gly

ASD

Met
Ala
50

Arg
Tle
Ser
Tyr
Ser
130
val
Thr
Gly
Tyr
Lys
210
Ala
Gly
Ser

Gly

Ty
290

Gly

35

Ile

Phe

Asn

Arg

Trp

115

Gly

Gin

Phe

Ley

Ala

195

Thr

val

Thr

Glu

Ser

275

Ala

Trp

Ser

Thr

Ser

Ala

100

Gly

Gly

Pro

Ser

Glu

180

ASp

Thr

TYr

Leu

val

260

Leu

Tle

Phe

Lys

I'le

Leu

35

Tyr

Gln

Gly

Gly

Ser

165

Trp

Ser

Leu

Tyr

val

245

Gln

Arg

Gly

Arg

Gly

ser

70

Arg

Gly

Gly

Ser

AsSnh

150

Phe

val

val

Tyr

230

Thr

Leu

Leu

Trp

Gln

Gly

55

Arg

Pro

Ser

Thr

Glu

135

Ser

Gly

sar

Lys

Leu

215

Thr

val

val

Ser

Phe
295

Ala
40

Tyr
AsSp
Glu
Ser
Leu
120
val
Ley

Met

Ser

Gly
200
Glin
Ile
ser
Glu
Cys
280

Arg

Pro

Lys

Asn

ASp

Arg

val

GlIn

Arg

Ser

ITe

185

Arg

Met

Gly

ser

sSer

265

Ala

Gin

eolf-seq]

Gly Lys Glu

Tyr

Ala

Thr

90

Leu

Thr

Leu

Leu

Trp

sSer

Phe

Asn

Gly

Gly

Gly

val

Ala

Asp

Lys

75

Ala

Arg

val

val

ser

155

val

Gly

Thr

sSer

Ser

235

Gly

Gly

Ser

Pro

Ala

60

Asn

val

Leu

Ser

Glu

140

Cys

Arg

ser

Ite

Leu

220

L.eu

Gly

Gly

Gly

Gly
300
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Arg

45

val

Thr

Tyr

Ala

Ser

125

Ser

Ala

Gln

Gly

Ser

205

Arg

Ser

Gly

Leu

Ile

285

Lys

Glu

Ser

val

Tyr

ASp

110

Gly

Gly

Ala

Ala

Ser

180

Arg

Pro

Arg

Ser

val

270

Thr

Glu

Phe

Leu

Tyr

Cys

95

Thr

Gly

Gly

ser

Pro

175

Asp

ASp

Glu

Ser

Leu

Arg

val

Leu

80

Ala

TYTr

Gly

Gly

Gly

Gly

Thr

Asn

AsSp

Ser

240

Gly

Pro

ASp

Glu



Gly val

Ser val

Tyr Cys

Tyr Pro
370

val Ser
385

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

<220>

ser Ala Iie Arg Gliu Ser
310

Lys Gly Arg Phe Thr ITe
325

val Tyr Leu Gln Met Ash Ser Leu
340
Ala ala val pPro Ala Gly
355 360
Ile Tyr GIu Tyr Asp Ala
375

Ser

207

387

PRT

Artificial

Mutated lama seguence

<223>
<400>
Asp val
1

Ser Leu
Ser Met
val ala

50
Gly Arg
65
Gin Ile
ser ser

Glu Tyr

Gly Sser

207

Gln Leu val Glu ser Gly
5

Arg %gu Ser Cys Ala Ala

Gly Trp Phe Arg Gin Ala
35 40

Ile Ser Lys Gly Gly Tyr
: 55

Phe Thr Ile ?gr Arg Asp

Asn Ser Leu Arg Pro Glu
85

arg Ala Tyr Gly Ser Ser
100

Trp Gly GIn Gly Thr Leu
115 120

Gly Gly Gly ser Glu val

Gly

Ser

Arg

Trp

Gly

Ser

25

Pro

Lys

Asnh

Asp

Gln

eolf-seql

Gly Ser Thr

Ser
330
Pro

Leu

Gly

Gly

10

Gly

Gly

Tyr

Ala

Thr

90

Leu

Thr

315

ASp

Glu

Arg

G1in

Leu

Arg

LyS

Asp

L.ys

Ala

Arg

val

Asn

Asp

Tyr

Gly

val

Thr

Glu

Ala

60

Asn

val

Leu

ser

Leu val Glu
rPage 170

Tyr Tyr Ala

Ser

Thr

Gln

Phe

Arg

45

val

Thr

Tyr

Ala

Ser

125

Ser

LYS
Ala
350

Glu

Leu

Pro

Ser

30

Glu

Ser

val

Tyr

Asp

Gly

Gly

Asn
335
val

Gin

val

Gly

15

Ser

Phe

Leu

Tyr

Gly

Gly

320

Thr

Tyr

Trp

Thr

Gly

Tyr

val

Glu

Leu

80

Ala

Tyr

Gly

Gly



Leu
145
Phe
LVS
Leu
Ala
Thr
225

GlIn

Gly

val

Tyr

Tyr

val
385

130

val

Thr

Gly

Tyr

Lys

210

Ala

Gly

ser

Gly

Tyr

290

val

val

Tyr

Cys

Pro

370

ser

<210>

Gln

Phe

Leu

Ala

185

Thr

val

Thr

Glu

Ser

275

Ala

Ser

Lys

Leu

Ala

355

Ile

ser

208

Pro Gly Asn

sSer

Glu

180

Asp

Thr

Tyr

Leu

val

260

Leu

Tle

Ala

Gly

Gin

340

Ala

Tyr

ser

165

Trp

Ser

Leu

Tyr

val

245

GlIn

Arg

Gly

Ile

Arg

325

Met

val

Glu

150

Phe

val

val

Tyr

cys

230

Thr

Ley

Leu

Trp

Arg

310

Phe

Asn

Pro

Tyr

135
Ser

Gly

Ser

LYS

Leu

215

Thr

val

val

Ser

Phe

295

ser

Thr

Ser

Ala

Asp
375

Leu

Met

Ser

Ile

Ser

Glu

Cys

280

Arg

Ser

Ile

Leu

Arg

Ser

Ile

185

Arg

Met

Gly

Ser

Ser

265

Ala

Gin

Gly

Ser

345

Arg

Trp

eolf~seql

Leu

Phe

Asn

Gly

Gly

Gly

val

Ala

Gly

Ser

330

Pro

Leu

Gly

Ser

155

val

Gly

Thr

Ser

ser

235

Gly

Gly

ser

Pro

Ser

315

Asp

Glu

Arg

Glin

140

Cys

Arg

Ser

Ile

Leu

220

L.eu

Gly

Gly

Gly

Gly

300

Thr

Asn

ASp

Tyr

Gly
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Ala Ala ser

Gln

Gly

Ser

205

ATg

Ser

Gly

Leuy

Ite

285

Lys

Tyr

Ser

Thr

Ala

Ser

190

Arg

Pro

Arg

Ser

vali

270

Thr

Glu

Tyr

Lys

Ala

350

Giu

Leu

Pro

175

Asp

ASD

Glu

Ser

Gly

Gln

Leu

Arg

Ala

Asn

335

val

Gin

val

Gly

160

Gly

Thr

Asn

Asp

Ser

240 .

Gly

Pro

Asp

Gluy

320

Thr

Tyr

Trp

Thr



<211>
<212>
<213>

<220>
<223>

<400

525
PRT

Artificial

Mutated Tama

208

Asp val GIn Leu

1

Sey

Ser

val

Gly

65

GlIn

Ser

Glu

Gly

Leu

145

Phe

Lys

Leu

Ala

Thr
225

Leu

Met

Ala

50

Arg

Ile

Ser

Tvr

Ser

130

val

Thr

Gly

Tyr

LyS

210

Ala

Arg

Gly

35

Ile

Phe

Asn

Arg

Gly

Glin

rhe

Leu

Ala

195

Thr

val

lLeu

20

Trp

Ser

Thr

Ser

Ala

100

Gly

Gly

Pro

ser

Glu

180

Asp

Thr

Tyr

val

Ser

Phe

Lys

Ile

l.eu

85

Tyr

Gin

Gly

Gly

Ser

165

Trp

Ser

Leu

Tyr

seguence

Glu

Cys

Arg

Gly

ser

70

Arg

Gly

Gly

Ser

ASn

150

Phe

val

val

Tyr

Cys
230

Ser

Ala

Gln

Gly

55

Arg

Pro

Ser

Thr

Ser

Gly

Ser

Lys

Leu

215

Thr

Gly

Ala

Ala

40

Tyr

ASD

Glu

ser

Leu

120

val

Ley

Met

Ser

Gly

GIn

Ile

Gly

Ser

25

Pro

Lys

Asn

ASp

Gin

Arg

Ser

Ile

185

Arg

Met

Gly

eolf-seql

Gly Leu

10

Gly Arg

Gly Lys

Tyr Asp

Ala Lys

Thr Ala

90

Leu Arg

Thr val

Leu val

Leu Ser

155

Trp val

ser Gly

Phe Thr

Ash ser

Gly Ser
235

val

Thr

Glu

Ala

60

Asn

val

Leu

Ser

Glu

140

Cys

Arg

Ser

Ile

Leu

220

Leu
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Gln

Phe

Arg

45

val

Thr

Tyr

Ala

Ser

125

ser

Ala

Gln

Gly

Ser

205

Arg

Ser

Pro

Ser

30

Gluy

Ser

val

Tyr

Asp

110

Gly

Gly

Ala

Ala

Ser

190

Arg

Pro

Arg

Gly

15

ser

Phe

Leu

TYnr

Cys

a5

Thr

Gly

Gly

Ser

Pro

175

ASp

ASD

Glu

Ser

Giy

Tyr

val

Glu

Leu

80

Tyr

Gly

Gly

Gly

160

Gly

Thr

AsSh

Asp

ser
240



Glin

Gly

Gly

ASD

Ser

val

Tyr

Tyr

val

385

val

ser

Phe

ASp

Thr

465

ser

ala

Gly

Ser

Gly

TYr

290

val

val

Tyr

Cys

Pro

370

ser

Glu

Cys

Arg

Asnh

450

Ile

Leu

Gly

Thr

Glu

Ser

275

Ala

Ser

Lys

Leu

Ala

355

Leu

Ser

Ser

Ala

Gln

435

Gly

sSer

Arg

Arg

Leu

val

260

Leu

Ile

Ala

Gly

Glin

340

Ala

Tyr

Gly

Gly

Ala

420

Ala

Gly

ser

Pro

Leu
500

val

245

Glin

Alg

Gly

Ile

Arg

Met

val

Glu

Gly

Gly

Ser

Pro

Ser

Asp

Glu

485

Arg

Thr

Leu

Leu

Trp

Arg

316

Phe

Ash

Pro

Tyr

Gly

Gly

Gly

Gly

Thr

Asn

470

ASp

Phe

val

val

ser

Phe

295

ASp

Thr

Ser

Ala

ASD

375

Gly

Leu

Phe

Lys

Thr

Gly

Ser

Glu

cys

280

Arg

Asn

Ile

Leu

Gly

360

Ala

Ser

val

Thr

Glu

440

Tyr

Lys

Ala

Glu

Ser

Ser

265

Ala

Gin

Gly

Ser

345

Arg

Trp

Gly

Gin

Leu

425

Arg

Ala

AsSn

val

Gln
505

eolf-seq]

Gly Gly Gly
250

Gly

Ala

Ala

Gly

Ser

330

Pro

Leu

Gly

Gly

Pro

410

ASp

Glu

ASD

Thr

Tyr

480

Trp

Gly

Ser

Pro

Ser

315

Asp

Glu

Arg

GIn

ASp

Gly

Ser

val

475

Tyr

Tyr

Gly

Gly

Gly

300

Thr

AsSn

AsSp

Phe

Gly

ser

Gly

Tyr

val

val

460

Tyr

Cys

Pro
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Gly
Leu
Phe
285
Lys
Tyr

Ser

Thr

Glu
ser
Ala
Ser
445
Lys
Leu

Ala

Leu

Ser

val

270

Thr

Glu

Tyr

Lys

Ala

350

Glu

Leu

val

Leu

Ile

430

Ala

Gly

Gin

Ala

Tyr
510

Gly

Gin

Leu

Arg

Ala

Asn

335

val

Glin

val

GIn

Arg

Met

val

495

Glu

Gly

Pro

ASp

Glu

320

Thr

TYr

Trp

Thr

Leu

400

Leu

Trp

Arg

Phe

Asn

480

Pro

Tyr



Asp Ala Trp Gly Glin
515

<210> 209

<211> 525

<212> PRT

<213> Artificial

<220

<223> Mutated Tama

<400> 209

Asp val Gln
1

Ser

Ser

val

Gly

65

Gin

Ser

Glu

Leu

145

Phe

Lys

Tyr

Ser

Leu

Met

Ala

50

Arg

Ite

Ser

Tyr

ser

130

val

Thr

Glu

Tyr

LYS

Arg

Gly

35

Ile

phe

Asn

Arg

Gin

Leu

Arg

Ala

195

Asn

Leu

Leu

20

Trp

Ser

Fhr

Ser
Ala
100
Gly
GTy
Pro
ASp
Glu
180

ASp

Thr

val
5

Ser

Phe

Lys

Ile

Leu

85

Tyr

Glin

Gly

Gly

Asp

Gly

ser

val

eolf-seql

Gly Thr Leu val Thr val Ser Ser

seqguence

520

Glu ser Gly

Cys

Arg

Gly

sSer

70

Arg

Gly

Gly

ser

TY"r

val

val

Tyr

Ala

Gin

Gly

55

Arg

Pro

Ser

Thr

Glu

135

Ser

Ala

Ser

Lys

Leu

Ala

Ala

40

Tyr

ASp

Gy

ser

Leu

120

val

l.eu

Ile

Ala

Gly

200

Gln

Gly

Ser

23

Pro

Lys

Asn

ASp

Gln

Arg

Gly

Ile

185

Arg

Met

Gly

10

Gly

Gly

Tyr

Ala

Thr

a0

Leu

Thr

Leu

Leu

Arg

phe

Leu

Arg

Lys

Asp

Lys

Ala

Arg

val

.VaT

Ser

155

Phe

AsSp

Thr

val

Thr

Glu

Ala

60

Asn

val

t.eu

ser

Glu

140

Cys

Arg

Asn

Ile

Asn Ser Leu
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525

Gln

Phe

Arg

45

val

Thr

Tyr

Ala

Ser

125

Ser

Ala

Gln

Gly

Ser

205

Arg

Pro

Ser

30

Glu

ser

val

Tyr

AsD

110

Gly

Gly

Ala

Ala

Gly

Ser

Pro

Gly
15
Ser

Phe

l.eu

Tyr

Cys

a3

Thr

Gly

Gly

Ser

Pro

175

Ser

ASp

Glu

Gly

Tyr

val

Glu

Leu

80

Ala

Tyr

Gly

Gly

Gly

Thr

Asn

AsSp



Thr
225
Thr
Glu
Ser
Ala

305
ser
Lys
Leu
Ala
Leu
385
Ser
Ser

Ala

Gin

210

Ala

Glu

Leu

val

Leu

290

Ile

Ala

Gly

Gin

Ala

370

Tyr

Gly

Gly

Ala

Ala

450

Ser

Arg

val

Gin

val

Gln

275

Arg

Gly

Ile

Arg

Met

355

val

Glu

Gly

Gly

ser

435

Pro

Asp

ASp

Tyr

Trp

Thr

260

Leu

Leu

Trp

Arg

Phe

340

Asn

Pro

Tyr

Gly

Gly

Gly

Gly

Thr

Asnh

Tyr

Tyr

245

va'l

val

Ser

Phe

ASp

Thr

Ser

Ala

ASp

ey

Phe

Lys

Leu

Ala

Cys

230

Pro

Ser

Glu

Cys

310

Asn

Ile

teu

Gly

Ala

390

Ser

val

Thr

Gly

TYIE

470

Lys

215

Ala

Leu

Ser

Ser

Ala

295

Gin

Gly

Ser

Arg

Arg

Trp

Gly

Gin

Phe

Leu

455

Ala

Thr

Ala

Tyr

Gly

Gly

Ala

Ala

Gly

Ser

Pro

360

Leu

Gly

Gly

Pro

Ser

440

Glu

Asp

Thr

val

Glu

Gly

Gly

Ser

Pro

Ser

345

Glu

Arg

Gin

Gly

Gly

Ser

Trp

ser

Leu

eolf-seql

220

Pro Ala Gly

Tyr

250

Gly

Gly

Gly

Gly

Thr

330

Asn

ASp

Phe

Gly

ser

410

Asn

Phe

val

val

235

AsSp

Gly

Leu

Phe

Tyr

Ser

Thr

Gly

Thr

395

Glu

ser

Gly

Ser

LYS
475

Ala

Ser

val

Thr

300

Glu

Tyr

Lys

Ala

Glu

380

Leu

val

Leu

Met

Ser

460

Gly

Tyr Leu Gin
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Arg

Trp

Gly

Gln

285

lLeu

Arg

Ala

ASn

val

365

Gln

val

Gln

Arg

Ser

445

Ile

Arg

Met

Ley
Gly
Gly
2

Pro
Asp
Glu
AsSp
Thr
350
Tyr
Trp
Thr
Leu
Ley
430
Trp
Ser

Phe

Asn

Arg

Gin

255

Gly

Gly

Asp

Gly

Ser

335

val

Tyr

Tyr

val

val

415

Ser

val

Gly

Thr

Ser

Phe

240

Gly

Ser

Gly

Tyr

val

320

val

Tyr

Cys

Pro

Ser

400

Glu

Cys

Arg

Ser

Ile

480

Leu



485

Arg Pro Glu Asp Thr
5

ser Arg Ser Ser Gln

<210>
<211
<212>
<213>

<220>
<223>

<400>

515

210
515
PRT

artificial

mutated Tama

210

Asp val Gln
1

ser

Ser

val

Gly

65

Gin

Ser

Glu

Gly

Leu

145

Phe

LYS

Leu

Met

Ala

50

Arg

Ile

Ser

Tyr

ser

130

val

Thr

Gly

Arg

Gly

35

Ile

Phe

ASnh

Arg

Gln

Phe

ey

Leu

Leu

20

Trp

Ser

Thr

Ser

Ala

100

Gly

Gly

Pro

Ser

Giu
180

val

5

Ser

Phe

Lys

Ile

Leu

85

Tyr

GIn

Gly

Gly

Ser

i65

Trp

Ala val Tyr Tyr

505

Gly Thr Leu val

sequence

Glu

Cys

Arg

Gly

ser

70

Arg

Gly

Gly

Ser

AsSh

150

Phe

val

ser

Ala

Gln

Gly

35

Arg

Pro

Ser

Thr

Glu

135

Ser

Gly

Ser

520

Gly

Ala

Ala

40

Tyr

ASD

Glu

Ser

Leu

120

val

Leu

Met

ser

Ser

25

Pro

Lys

ASn

Asp

105

val

Gin

Arg

ser

Ile
185

eolf-seql

480

495

Cys Thr Ile Gly Gly Ser Leu

Thr val Ser Ser

Gly Leu
10

Gly Arg

Gly Lys

TYr Asp

Ala Lys

Thr Ala

a0

Leu Arg

Thr val

Ley val

Leu Ser

155

Trp val
170

ser Gly

val

Thr

Glu

Ala

60

Asn

val

Leu

Ser

Glu

140

Cys

Arg

Ser
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525

Gin

Phe

Arg

45

val

Thr

Tyr

Ala

Ser

125

Ser

Ala

Gln

Gly

510

Pro

Ser

30

Glu

sSer

va'l

Tyr

ASD

110

Gly

Gly

Ala

Ala

Ser
190

Gly

15

Ser

Phe

Leu

Tyr

Cys

95

Thr

Gly

Gly

Ser

Pro

175

Asp

Gly

Tyr

val

Glu

Leu

80

Ala

Tyr

Gly

Gly

Gly

160

Gly

Thr



Leu

Ala

Thr

225

Gin

Gly

Gly

ASp

val

Tyr

Tyr

Gly

Gly

Gly

Gly

Thr

Tyr

LYS

210

Ala

Gly

Ser

Gly

Tyr

290

val

val

Tyr

Cys

ASp

370

Gly

Leu

Phe

Lys

Tyr
450

Ala

195

Thr

vai

Thr

Glu

ser

275

Ala

Ser

Lys

Leu

Ala

355

Ala

Ser

va'l

Thr

Glu

435

Tyt

ASp

Thr

Tyr

Leu

val

260

leu

Leu

cys

Gly

GlIn

340

ala

Trp

Gly

GlIn

Phe

420

Arg

Ala

Ser

Leu

Tyr

va'l

245

Gln

Arg

Gly

Ile

Arg

Met

sSer

Gly

Gly

Pro

405

ASp

Glu

ASp

va'l

Tyr

230

Thr

Leu

Leu

Trp

Arg

Phe

Asn

Ile

Gln

Gly

Gly

ASp

Gly

Ser

Lys

Ley

215

Thr

val

vai

Ser

Phe

295

cys

Thr

Ser

val

Gly

Ser

Gly

Tyr

val

val
455

Gly

200

Gin

Ile

Ser

Glu

280

Arg

Ser

Ile

L.eu

Pro

360

Thr

Glu

ser

Ala

Ser

440

Lys

Arg

Met

Gly

Ser

Ser

265

Ala

GIn

Gly

Ser

tey

val

Leu

Leu

425

cys

Gly

eolf-seql

Phe Thr Ile

Asn
Gly
Gly
Gly
Ala
ATg
Gly
Ser
330
Pro
ser

val

Gln

Ile

Arg

Ser

Ser

235

Gly

Gly

Ser

Pro

Ser

315

ASD

Glu

Lys

Thr

Leu

395

Leu

Trp

Arg

Phe

Leu
220
Leu
Gly

Gly

Gly

Asn

ASD

Leu

val

380

val

ser

Phe

Cys

Thr
460
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ser

205

Arg

Ser

Gly

Leu

Phe

285

Lys

Tyr

Ser

Thr

Glu

365

ser

Glu

Cys

Arg

Ser

445

Ile

Arg

Pro

Arg

Ser

vai

270

Thr

Glu

TYr

Lys

Ala

350

Pro

Ser

Ser

Ala

Glin

430

Gly

Ser

Asp

Glu

Ser

Gly

Glin

Phe

Arg

Ala

Asn

335

val

Tyr

Gly

Gly

Ala

415

Ala

Gly

Ser

ASn
Asp
ser
240
Gly
Pro
Asp
&Tu
ASp
320
Thr
Tyr
Glu
Gly
Gly
400
ser
Pro

ser

ASD



Asn Ser Lys Asn Thr

465

Asp Thr Ala val Tyr

485

Leu Glu Pro Tyr Glu

val ser Ser

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

<220>
<223>

<400>

515

211
515
PRT

500

artificial

Mutated Tafma

211

Asp val GIn Leu
1

ser

Ser

val

Gly

65

Gin

Ser

Glu

Gly

Leu

145

Phe

Leu

Met

Ala

50

Arg

Ile

Ser

Tyr

Ser

130

val

Thr

Arg

Gly

35

Ile

Phe

Asn

Arg

Gin

rhe

Leu
20

Trp
Ser
Thr
Ser
Ala
100
Gly
Gly

Pro

Asp

val

Ser

Phe

Lys

Ile

Leu

85

Tyr

GlIn

Gly

Gly

ASp

va'l Tyr Leu Glin

470

Tyr Cys Ala Ala

Tyr Asp Ala Trp

sequence

Glu
Cys
Arg
Gly
ser
70
Arg
Gly
Gly
Ser
Gly
1

Tyr

Ser Gly

Ala Ala

Gin Ala

40

Gly Tyr

55

Arg ASp

Pro Glu

Ser Ser

Thr Leu

120

Glu val

ser Leu

Ala Leu

505

Gly

Ser

25

Pro

Lys

Asn

Asp

Gln

Arg

Gly

eolf-seql

Met Asn Ser Leu Arg

475

ser Ile val Pro Arg

490

Gly GIn Gly Thr Leu

Gly Leu
i0

Gly Arg
Gly Lys
Tyr Asp
Ala Lys

75

Thr Ala
90

Leu Arg
Thr.Va?
Leu val
Leu Ser

155

Trp Phe

va'l

Thr

Glu

Ala

60

Asn

val

Ley

ser

Glu

140

cys

Arg
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Gln

Phe

Arg

45

val

Thr

TYr

Ala

Ser

125

Ser

Ala

Gln

510

Pro

ser

30

Glu

Ser

val

Tyr

Asp

116

Gly

Gly

Ala

Ala

Pro
ser

495

va'l

Gly

15

ser

Phe

Leu

Tyr

95

Thr

Gly

Gly

Ser

Pro

Glu
480

Lys

Thr

Gly

Tyr

val

Glu

Leu

80

Ala

Tyr

Gly

Gly

Gly

160

Gly



Lys

Tyr

ser

Thr

225

Glu

ser

Glu

Cys

Arg

305

Ser

Ile

l.ey

Pro

Thr

385

Glu

Ser

Gly

Glu

Tyr

Lys

Ala

Pro

Ser

Ser

Ala.

290

Glin

Gly

Ser

Arg

val

Leu

Met

Arg

Ala

195

AsSn

val

Tyr

Gly

Gly

Ala

Ala

Gly

Ser

Pro

355

Ser

val

GlIn

Arg

Ser

Glu

180

Asp

Thr

Tyr

Glu

Gly

Gly

ser

Pro

Ser

Asp

340

Glu

Lys

Thr

L.eu

Leu

420

Trp

165

Gly
ser
val
Tyr
Tyr
245
Gly
Gly
Gly
Gly
Thr
325
Asn
Asp
Leu
val
val
405

ser

val

val

val

Tyr

Cys

230

ASD

Gly

Leu

Phe

LyS

310

Tyr

ser

Thr

Glu

ser

390

Glu

Cys

Arg

Ser

Lys

Leu

215

Ala

Ata

Ser

val

Thr

295

Glu

Tyr

LYS

Ala

Pro

375

ser

Ser

Ala

Gin

Cys

Gly

Glin

Ala

Trp

Gly

GlIn

280

Phe

Arg

Ala

ASnh

val

360

Tyr

Gly

Gly

Ala

Ala

Ile

185

Arg

Met

ser

Gly

Asp

Glu

Asp

Thr

345

Tyr

GHu

Gly

Gly

Ser

425

Pro

eolf-seql

170

Arg Cys ser

Phe

Asn

Ile

Gin

250

Gly

Gly

Asp

Gly

ser

330

val

Tyr

Tyr

Gly

Gly

410

Gly

Thr

Ser

val

235

Gly

Ser

Gly

Tyr

val

315

val

Tyr

Cys

ASD

Gly

Leu

Phe

Ile

Leu

220

Pro

Thr

Gly

Ser

Ala

300

Ser

Lys

Leu

Ala

Ala

380

Ser

va'l

Thr

Gly Lys Gly
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Gly

Ser

205

Arg

Arg

Leu

val

Leu

285

Leu

Cys

Gly

Gln

Ala

365

Trp

Gly

Gln

Phe

Leu

Gly
1

Ser
Pro
Ser
val
Gln
270
Arg
Gly
Ile
Arg
Met
350
Ser
Gly
Gly
Pro
ser

430

Glu

175

Ser

Asp

Glu

Lys

Thr

235

Leu

Leu

Trp

Arg

Phe

335

Asn

Ile

Gln

Gly

Trp

Thr

Asn

ASp

Leu

240

val

val

ser

Phe

320

Thr

ser

val

Gly

ser

400

Asn

Phe

val



Ser

Thr

val

ser
450

435

Tle

Gly Arg

Gln

Ile

Ser

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

<220>
<223>

<400>

Met

Gly

ser
515

212
384
PRT

Ser

Phe

AsSNn

Gly
500

Gly

Thr

Ser

485

Ser

Artificial

Mutated Tama

212

Asp val Gln
1

Ser

Ser

val

Gly

63

GIn

Ser

Glu

Gly

Leu
Met
Ala
50

Arg
Ile
Ser

Tyr

ser
130

Arg

Gly

35

Ile

Phe

ASNn

Arg

Trp

Gly

Leu

Leu

20

rp

Ser

Thr

ser

Ala

100

Gly

Gly

va'l

5

Ser

Phe

Lys

Ile

Leu

85

Tyr

Gln

Gly

440

Ser Gly Ser

455

Ile ser Arg

470

Leu Arg Pro

Leu Ser Arg

sequence

Glu

Cys

Arg

Gly

ser

70

Arg

Gly

Gly

Ser

Ser

Ala

Gin

Gly

55

Arg

Pro

Ser

Thr

Glu
135

Gly

Ala

Ala

40

Tyr

Asp

Glu

Ser

Leu

120

val

Asp

ASp

Glu

ser
505

Gly

ser

25

pro

LYS

Asn

Asp

ain

eolf-seql

Thr

Asn

ASp

Ser

Gly

10

Gly

Gly

TvF

Ala

Thr

90

Leu

Thr

Leu

Lau
Ala
475

Thr

GlIn

L.eu

Arg

Lys

ASp

Lys

Ala

Arg

val

val

Tyr
460
Lys

Ala

Gly

val

Thr

Glu

Ala

60

Asn

val

Leu

Ser

Glu
140
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445

Ala

Thr

val

Thr

Gln

Phe

Arg

45

val

Thr

Tyr

Ala

Ser

125

Ser

ASp

Thr

TYyr

Leu
510

Pro

Ser

30

Glu

Ser

val

Tyr

AsSp

Gly

Gly

Ser

Leu

Gly

15

ser

Phe

Leu

Tyr

Cy

9%

Thr

Gly

Gly

val

Tyr

cys

Thr

Gly

Tyr

val

Glu

Leu

80

Ala

TYr

Gly

Gly



Leu

145

Phe

Lys

Leu

Ala

Thr

225

Gln

Gly

Gly

Tyr

Gly

Ser

va'l

Tyr

Leu

val

Thr

Gly

Tyr

Lys

210

Ala

Gly

ser

Gly

Tyr

290

val

val

Tyr

cys

Gly

<210>
<211>
<212>

<213>

<220>
<223>

Gin Pro
Phe ser

Leu Glu
180

Ala Asp
185

Thr Thr
val Tyr
Thr Leu

Glu val
260

Ser Leu
275

Ala Ile
ser Cys
Lys Gly

Leu Gln
340

Ala Thr
355

Tyr ASD

213
525
PRT

Mutated Tama

Gly
Ser
165
Trp
Ser
Leu
Tyr
val
245
GIn

Arg

Gly

Arg
Met
ASD

Tyr

Artificial

AsSh

150

Phe

val

val

Tyr

Cys

230

Thr

Ley

Leu

TrD

Ser

310

Phe

Asnh

Ser

Trp

Ser

Gly

Ser

LYS

Leu

215

Thr

val

val

Ser

Phe

295

Ser

Thr

Ser

Gly

Gly

Leu

Met

Ser

Gly

200

GlIn

I'le

Ser

Glu

Cys

280

Arg

Ser

Ile

Leu

Gly

360

Gin

seqguence

Arg

ser

Tle

185

Alg

MetT.

Gly

Ser

Ser

265

Ala

Glin

Gly

Ser

Tyr

Gly

eolf-seql

Leu Ser Cys

Phe

Asn

Gly

Gly

Ala

Ala

Gly

Ile

Thr

155

val

Gly

Thr

ser

Ser

235

Gly

Gly

Ser

Pro

Ile

315

Asp

Glu

ASp

Leu

Arg

Ser

Ite

Leu

220

Leu

Gly

Gly

Gly

Gly

300

Thr

ASh

ASp

Tyr

val
380
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Ala

Gln

Gly

Ser

205

Arg

Ser

Gly

Leu

Phe

285

Lys

Tyr

Ser

Thr

Asp

365

Thr

Ala

Ala

Ser

190

Arg

Pro

Arg

Ser

val

270

Ala

Glu

Tyr

Lys

Ala

350

Cys

val

Ser

Pro

175

Asp

AsSp

Glu

Ser

Gly

G1In

Leu

Arg

Ala

ASh

335

val

Ser

Ser

Gly

160

Gly

Thr

Asn

Asp

Ser

240

Gly

Pro

Asp

Asp

Thr

Tyr

Gly

Ser



<400>

213

Asp val Gln
1

Ser

ser

val

Gly

65

GIn

Ser

Glu

Leu
145
Phe
LysS
Leu
Ala
Thr
225

Gln

Gly

Leu

Met

Ala

50

Arg

Tle

Ser

Tyr

Ser

130

val

Thr

Gly

Tyr

Lys

210

Ala

Gly

Ser

Arg

Gly

35

Ile

Phe

ASh

Arg

Gin

Fhe

Leu

Ala

195

Thr

va]l

Thr

Glu

Leu

L.eu

20

Trp

Ser

Thr

Ser

Ala

100

Gly

Gly

Pro

Ser

Glu

180

Asp

Thr

Tyr

Leu

val

val

Ser

Phe

Lys

Ile

Leu

85

TYyr

Gin

Gly

Gly

Ser

165

Trp

Ser

l.eu

Tyr

val

245

Gin

Glu
Cys
Arg
Gly
Ser
70

Arg
Gly
Gly
Ser
ASn
150
Phe
val
val
Tyr
Cys
230

Thr

Ley

ser

Ala

Gin

Gly

55

Arg

Pro

Ser

Thr

Glu

135

ser

Gly

Ser

Lys

Leu

215

Thr

val

vai

Gly

Ala

Ala

40

Tyr

Asp

Glu

ser

Leu

120

val

Leu

MeT

Ser

Gly

200

Gin

Ile

ser

Glu

Gly

Ser
25

Pro

Lys

Asn

AsSp

Gln

Arg

Ser

Ile

185

Arg

Met

Gly

Ser

ser

eolf-seql

Gly Leu val
10

Gly

Gly

Tyr

Ala

Thr

90

Leu

Thr

l.eu

Leu

Phe

Asn

Gly

Gly
250

Arg

Lys

Asp

Arg

val

val

Ser

155

val

Gly

Thr

Ser

ser

235

Gly

Thr

Glu

Ala

60

Asn

val

Leu

ser

Glu

140

cys

Arg

Ser

Ile

Leu

220

Leu

Gly

Gly Gly Gly
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Gln

Phe

Arg

45

val

Thr

Tyr

Ala

Ser

125

Ser

Ala

Gln

Gly

Ser

205

ATrg

ser

Gly

Ley

Pro

Ser

30

Glu

Ser

val

Tyr

Asp

110

Gly

Gly

Ala

Ala

Ser

190

Arg

Pro

Arg

Ser

val

Gly

15

Ser

Phe

Leu

Tyr

Cys

95

Thr

Gly

Gly

Ser

Pro

175

Asp

ASD

Glu

Ser

Gly

Gln

Gly

Tyr

val

Glu

LEU

80

Ala

Tyr

Gly

Gly

Gly

Gly

Thr

Ash

Asp

Ser

240

Gly

Pro



Gly

ASp

Gly

Ser

~val

Tyr

Tyr

val

385

val

Ser

Phe

Ser

Thr

465

Ser

Ala

ASP

Gly

Tyr

val

val

TYr

cys

Pro

370

Ser

Glu

Cys

Arg

Ser

450

Ile

Leu

Gly

Ala

<210>

Ser

275

Ala

ser

LYS

Leu

Ala
355

‘Leu

Ser

ser

Ala

Gin

435

Gly

Ser

Arg

Arg

Trp
515

214

260

Leu

Ile

Ala

Gly

Glin

340

Ala

Tyr

Gly

Gly

Ala

420

Ala

Gly

ser

Pro

Leu

500

Gly

Arg

Gly

Ile

Arg

Met

val

Glu

Gly

Pro

Ser

Asp

Glu

485

Arg

Gln

teu

Trp

310

Phe

ASnN

Pro

Tyr

Gly

Gly

Thr

ASNh

470

ASp

Phe

Gly

Ser
phe
295
Ser
Thr
ser
Ala
AsSp
375
Gly
Leu

Phe

Lys

Thr

Gly

Thr

Cys

280

Arg

Ser

I'le

Leu

Gly

Ala

ser

val

Thr

Glu

440

Tyr

Lys

Ala

Glu

Leu

520

265

Ala

Gin

Gly

ser

Arg

345

Arg

Tre

Gly

Glin

Leu

425

Arg

Ala

Asn

val

Gin

505

val

eo]f-seqg]

Ala

Ala

Gly

Ser

330

Pro

Leu

Gly

Gly

Pro

410

ASD

Glu

ASp

Thr

Tyr

450

Trp

Thr

ser

Pro

Ser

315

Asp

Glu

Arg

Gln

Gly

Gly

Asp

Galy

Ser

va'l

475

Tyr

Tyr

val

Gly

Asn

ASp

Phe

Gly

Ser

Gly

Tyr

vai

va)

460

Tyr

Cys

Pro

Ser

rPage 183

Phe

285

Lys

Tyr

ser

Thr

Gly

Thr

Glu

sSer

Ala

Ser

445

Lys

Leu

Ala

Leu

ser
525

270

Thr

Glu

Tyr

Lys

Ala

350

Ghu

Leu

val

Leu

Ile

430

Ala

Gly

Gin

Ala

TYr
510

Leu

Arg

Ala

Asn

335

val

GlIn

val

Gln

Arg

415

Gly

Ile

Arg

Met

val

495

Glu

ASp

Glu

ASp

320

Thr

Tyr

Tre

Thr

L.eu

400

Leu

Trp

APrg

Phe

Asn

480

Pro

Tvyr



<211>
<212>
<213>

<400>

Glu val
1

Ser Leu
Ala Leu

ser Cys
50

Lys Gly
Leu Gln
Ala Ala
Ala Trp

<210>
<211>
<212>
<213>
<400>
Glu val
1

Ser Leu
Ala I'le
ser Cys

50

Lys Gly

Leu Gln

124
PRT
Lama

214
Gin

Arg

Gly

35

Ile

Arg

Met

Ser

215
126
PRT
Lama

215
Glin
Arg
Gly
35
Ile

Arg

Met

glama

Leu

Leu

20

Trp

Arg

Phe

Asn

Ile

100

Gln

val

Ser

Phe

Cys

Thr

ser

85

val

Gly

glama

Leu

Leu

20

Trp

Ser

Phe

Asn

val

ser

Phe

ser

Thr

ser
85

Glu

Cys

Arg

Ser

Ile

70

Leu

Pro

Thr

Glu

Cys

Arg

Ser

Ile

70

Leu

Ser

Ala

GIn

ASp

55

ser

Lys

Arg

GIn

ser

Ala

GIn

Asp

25

Ser

Lys

Gly

Ala

Ala

40

Gly

Ser

Pro

Ser

val
120

Gly

Ala

val

40

Gly

Arg

Pro

Gly
Ser
25

Ala
sSer
Asp
GTu
Lys
105

Thr

Gly
Ser
25

Pro
Ile

Asp

Glu

eolf-seql

Gly
10

Gly
Gly
Thr
ASh
ASp
a0

Leu

va'l

Gly

10

Gly

Gly

Thr

Asnh

ASp
30

Leu

Phe

Lys

Tyr

Ala

75

Thr

Glu

sSer

Leu

phe

Lys

Tyr

Ala

75

Thr

val

Thr

Glu

Tyr

60

LYS

Ala

Pro

Ser

val

Ala

Glu

Tyr

60

Lys

Ala
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Glin

Phe

Arg

45

Ala

Asn

val

Tyr

GIn

Leu

Arg

45

val

Asn

val

ala

Asp

30

Glu

ASp

Thr

Tyr

Glu
110

Pro

ASp

30

Glu

Asp

Thr

Tyr

Gly
15

Asp
Gly
Ser
val
Tyr
95

Tyr

Gly

15

Tyr

Gly

ser

val

Tyr
95

Gly

Tyr

val

val

Tyr

80

Cys

ASD

Gly

Tyr

val

val

Tyr

80

Cys



Ala Thr Asp Ser Gly
100
TYr Asp Tyr Trp Gly
115
<210> 216
<211> 129
<212> PRT
<213> lLama glama
<400> 216
Glu val Gin Leu val
1 5
Ser Leu Arg Leu Ser
20
Ala Ile Gly Trp Phe
35
Ser Cys Ile Arg Asp
50
Lys Gly Arg pPhe Thr
65
leu Gin Met Asn Ser
85
Ala Ala val Pro Ala
100
Leu Tyr Glu Tyr Asp
115
ser
<210> 217
<211> 129
<212> PRT
<213> Artificial
<220
<223>

<400> 217

Gly

Glin

Glu

cys

Arg

Ser

TIle

70

Leu

Gly

Ala

Tyr

Gly

Ser

Ala

GlIn

ASD

55

Ser

Lys

Arg

Trp

Thr
120

Gly

Ala

Ala

40

Gly

Ser

Pro

Leu

Mutated lama sequence

105

Glin

Gly

Ser

25

Pro

ser

Asp

Glu

eolf-seql

Tyr Asp Cys

val

Gly
10

Gly
Gly
Thr
Asn
Asp
90

Phe

Gly

Thr

Leu

Phe

Lys

Tyr

Asp

75

Thr

Gly

Thr

val

val

Thr

Glu

Tyr

Lys

Ala

Glu

Gln

Met

ser
125

Gln

Leu

Arg

45

Ala

Asn

val

GlIn

val
125

Gly Leu Gly

110

Ser

Ala

ASp

30

Glu

ASp

Thr

Tyr

Trp

110

Thr

Gly

15

Asp

Gly

Ser

val

TYF

a5

Tyr

val

Gly

Tyr

val

val

Tyr

Cys

Pro

Ser

Glu val GIn Leu val Glu Ser Gly Gly Gly Leu val Gin Pro Gly Gly
1 5 10 15

Ser Leu Arg lLeu Ser Cys Ala Ala Ser Gly Phe Thr Leu Asp Asp Tyr
20 25 30
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Ala Ile Gly Trp
35

Ser ser Ile Arg
50

Lys Gly Arg Phe

Leu Gln Met Asn
Ala Ala val pPro
100
Leu Tyr Glu Tyr
115
ser
<Z210> 218
<211> 124
<212> PRT

Phe

Asp

Thr

ser

85

Ala

Asp

<213> Artificial

<220>

<223> Mutated Tama

<400> 218

Glu val G1n Leu
1

ser Leu Arg Leu
20

Ala Leu Gly Trp
35

Ser Cys Ile Arg
50

Lys Gly Arg Phe

Leu Gln Met Asn

Ala Ala Ser Ile
100

val

5

Ser

Phe

cys

Thr

Ser

85

val

Arg Gin ala
40

Asn Asp Gly
55

Ile Ser Ser
70

Leu Arg Pro

Gly Arg Leu

Ala Trp Gly

sequence

Glu ser Gly

Cys Ala Ala

Arg GIn Ala
40

Ser Asp Gly
55

ITe Ser Ser
70

Leu Arg Pro

Pro Arg Ser

Pro

ser

ASD

Glu

Gly

Ser

25

Pro

Ser

ASp

Glu

Lys
105

eolf-seq]l

Gly Lys Glu

Thr
Asn
ASp
a0

Phe

Gly

Gly
10

Gly
Gly
Thr
Asn
ASD
90

Leu

Tyr

Ser

75

Thr

Gly

Thr

Leu

Phe

Lys

Tyr

Ser

75

Thr

Glu

Tyr

60

Lys

Ala

Glu

Leu

val

Thr

Glu

Tyr

60

Lys

Ala

Pro
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Arg
45

Ala
Asn
val
Gln

val
125

Gln
Phe
Arg
45

Ala
Asn

val

Tvyr

Glu

Asp

Thr

Tyr

Trp

110

Thr

Pro

Asp

30

Glu

Asp

Thr

Tyr

Glu
110

Gly

Ser

va'l

TYr

95

Tyr

val

Gly

15

AsSp

Gly

Ser

val

Tyr

95

Tyr

val

val

Tyr

Cys

Pro

Ser

Gly

Tyr

val

val

Tyr

80

Cys

ASp



Ala Trp Gly GlIn Gly
115

<210> 219

<211> 126

<212> PRT

<213> Artificial

<220>

<223> Mutated Tama

<400> 219

Glu val GIn Ley val

1 5

ser Leu Arg Leu Ser

20

Ala Ile Gly Trp pPhe
35

Ser Cys Ile Ser Ser

50

Lys Gly Arg phe Thr

65

Leu GIn Met Asn Ser

85
Ala Thr Asp 5er Gly
100

Tyr Asp Tyr Trp Gly
115

<210> 220

<211> 124

<212> PRT

<213> Artificial

<220>

<223> Mutated lama

<400> 220

Glu val Gin Leu
1

ser Leu Arg Leu
20

ala Leu Gly Trp
35

val
5
Ser

Phe

seguence

Glu

Cys

Arg

Ser

Ile

70

Leu

Gly

GIn

Ser

Ala

Gln

Asp

55

Ser

Arg

Tyr

Gly

120

Gly

Ala

Ala

40

Gly

Arg

Pro

Tle

Thr
120

sequence

Glu Ser Gly

Cys Ala Ala

Gly

Ser

25

Pro

ITe

ASp

Gy

Gly

eolf-seq]
Thr Leu val Thr val Ser Ser

Gly
10

Gly
Gly
Thr
Asn
AsSp
30

Tyr

val

Led

Phe

Lys

Tyr

Ser

75

Thr

Asp

Thr

val

Ala

Glu

Tyr

60

Lys

Ala

Cys

val

Gly Leu val

10

ser Gly phe Thr

25

Arg G1n Ala pro Gly Lys Glu
40

Page 187

Glin

Leu

Arg

45

Ala

ASN

val

Met

ser
125

Gln

Phe

Pro

ASp

30

Glu

ASp

Thr

Tyr

Gly

110

ser

Pro

Gly
15

Y
Gly
Ser
vai
TYr
95

Leu

Gly
15

Gly

Tyr

val

val

Tyr

80

Cys

Gly

Gly

ASp Asp Tyr
30

Arg Glu Gly val
45



sear Cys Ile
50

Lys Gly Arg

Leu Gln Met

Ala Ala ser

Ala Trp Gly
115

<210> 221
<211> 126
<Z212> PRT
<213>

<220>
<223>

<400> 221
Glu val Gn
1

Ser Leu Arg

Ala Ile Gly
35

ser Cys Ile
50

Lys Gly Arg
65

Leu Gin met

Ala Thr Asp

Tyr Asp Tyr
115

<210> 222
<211> 129
<212> PRT
<213>

<220>

Arg

Phe

Asn

Ile

100

GIn

Leu

Leu

20

Trp

Ser

Phe

Asn

Ser

100

Trp

Cys

Thr

Ser

85

val

Gly

Artificial

Mutated Tama

val
5
ser
Phe
Ser
Thr
Ser
85

Gly

Gly

Artificial

Ser

Ile

70

L.eu

Pro

Thr

Gly Gly
55

Ser ser
Arg Pro

Arg Ser

Leu val
120

sequence

Glu

Cys

Arg

Ser

Ile

70

L.eu

Gly

Glin

ser Gly
Ala Ala
Gin Ala
40
Gly Gly
55
ser Arg
Arg Pro

Tyr Ile

Gly Thr
120

Ser

ASp

Glu

Gly

Ser

25

Pro

Ile

Asp

Glu

eolf-seql
Thr Tyr Tyr

Asnh
ASp
90

Leu

val

Gly

10

Gly

Gly

Thr

Asn

ASp

o0

Tyr

val

ser
75

Thr

‘Glu

sSer

Leu

Phe

LyS

Tvr

ser

75

Thr

Asp

Thr

60

Lys

Ala

Pro

Ser

val

Ala

Glu

Tyr

60

Lys

Ala

Cys

val
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Ala

Asn

val

Tyr

Glin

Leu

Arg

45

Ala

Asn

val

sSer

Ser
125

ASp

Thr

Tyr

Glu
110

Pro

ASp

30

Glu

ASp

Thr

Tvr

Gly

ser

Ser
val
Tyr
95

Tyr

Gly
15

Tyr
Gly

ser

val

val
Tyr
30

cys

Asp

Gly

Tyr

val

val

Tyr

80

Cys

Gly



<223> Mutated lama

<400> 222
Glu val Gln
1

ser Leu Arg

Ala Ile Gly
35

ser Ala Ile
50

Lys Gly Arg
65

Leu GIn Met

Ala ala val

Ite Tyr Glu
115

Ser

<210> 223
<211> 129
<212> PRT

Leu

Leu

20

Trp

Arg

Phe

Asn

Pro

100

Tyr

val

5

Ser

Phe

Ser

Thr

ser

85

Ala

ASD

<213> aArtificial

<220>

<223> Mutated Tama

<400> 223
Glu val G1n
1

Ser Leu Arg

Ala Ite Gly
35

ser Ala 1le
50

Lys Gly Arg
65

Leu

Leu

20

Trp

ATg

Phe

va'l
5

Ser
Phe
ser

Thr

sequence

Glu ser Gly

Cys ala val

Arg Gln Ala
40

ser Gly Gly
55

ITe Ser Ser
70

Leu Arg Pro

Gly Arg Leu

Ala Trp Gly

sequence

Glu Ser Gly

Cys Ala Ala

Arg Gin Ala
40

ser Gly Gly
55

Ile Ser Ser
70

Gly

Ser

25

Pro

Ser

Asp

Glu

Gly
ser
25

Pro

ser

Asp

eolf-seql

Gly
10

Gly
Gly
Thr
Asn
Asp
90

Tyr

Gly

Gly
10
Gly

Gly

Tht

Leu

Iie

LyS

Tyr

Ser

75

Thr

Gly

Thr

Leu

Phe

Lys

Tyr

val Gin
Thr Leu
Glu Arg
45

Tyr Ala
60

LYS Ash
Ala val

Glu Gln

Ley val
125

val Gln

Thr Leu

Glu Arg
45

Tyr Ala
60

Asn Ser Lys Ash
75

pPage 189

Pro

Asp

30

Glu

ASp

Thr

Tyr

Trp

110

Thr

Pro

ASp

30

Glu

ASD

Thr

Gly
15

ASp
Gly
ser
val
Tyr
95

Tyr

val

Gly
15

ASp
Gly

Ser

val

Gly

Tyr

vai

val

Tyr

80

Cys

Pro

Ser

Gly

Tyr

val

val

Tyr
80



eolf-seql

Leu Gin Met Asn Ser Leu Arg Pro Glu Asp Thr Ala val Tyr Tyr Cys
85 90 95

Ala ala val Pro Ala Gly Arg Leu Arg Phe Gly Glu GIn Trp Tyr Pro
160 105 110

Leu Tyr Glu Tyr Asp Ala Trp Gly Gln Gly Thr teu val Thr val ser
115 120 125

Ser

<210> 224

<21i> 5

<212> PRT

<213> Lama glama

<400> 224

Asp Tyr Ala teu Gly
1 5

<210> 225

<211> 17

<212> PRT

<213> Lama glama

<400> 225

Cys Ile Arg Cys Ser Asp Gly Ser Thr Tyr Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 226

<211l> 15

<212> PRT

<213> Lama glama

<400> 226

Ser Ile val Pro Arg Ser Lys Leu Glu Pro Tyr Glu Tyr Asp Ala
1 5 10 13

<210> 227

<21l> 5

<212> PRT

<213> Lama glama

<400> 227

Tyr Tyr Ala Ile Gly
1 5

<210> 228
<21l> 17
<212> PRT
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eolf-seql
<213> Lama glama

<400> 228
Cys Ile Ser Ser Ser Asp Gly Ile Thr Tyr Tyr val Asp Ser val Lys
1 5 10 15

Gly

<210> 229

<211> 17

<212> PRT

<213> Lama glama
<400> 229

ASp Ser Gly Gly gyr Ile Asp Tyr Asp c%s Met Gly Leu Gly Tgr ASp
1 1 1

Tyl

<210> 230

<211> 5§

<212> PRT

<213> Lama glama
<400> 230

Asp Tyr Ala Ile Gly
1 5

<210> 231

<211> 17

<212> PRT

<213> Lama glama

<400> 231
Cys ITe Arg Asp ser Asp Gly Ser Thr {%r Tyr Ala Asp ser V?1 Lys
1 5 1

Gly

<210> 232
<211> 20
<212> PRT
<213> Lama glama

<400> 232
val pro Ala Gly Arg Leu Arg Phe Gly Glu Gln Trp Tyr Pro Leu Tyr
1 5 10 15

Glu Tyr Asp Ala
20
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<210> 233
<211> 5
<212> PRT
<213> Lama
<400> 233
Asp Tyr Ala
1

<210> 234
<211> 17
<212> PRT
<213> Lama
<400= 234
Ser 1le Arg
1

Gly

«210> 235
<211~ 20
<212> PRT
<213> Lama
<400> 235
val Pro Ala
1

Glu Tyr Asp
<210> 236
<211> 5
<212> PRT
<Z213> Lama
<400> 236
Asp Tyr Ala
1

<210> 237
<211> 17
<212> PRT
<213> Lama
<400> 237

Cys Ile Arg
i

Gly

<210>

238

eolf-seql
glama

ITe Gly
5

giama

Asp Asn Asp Gly Ser Thr T%r Tyr Ala Asp Ser val Lys
5 1 15

glama
Gly Arg Leu Arg phe Gly Glu GIn Trp Tyr Pro Leu Tyr
5 10 15

Ala
20

glama

Leu Gly
5

glama

Cys Ser Asp Gly Ser Thr Tyr Tyr Ala Asp Ser val Lys
5 10 15
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<211> 15
<212> PRT
<213> Lama
<400> 238
ser Ile val
1

<210> 239
<211> 5
<212> PRT
<213> Lama
<400> 239

Tyr Tyr Ala
i

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

<400>

240
17
PRT
Lama

240

Cys Ile ser
1

Gly

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

<400>

241
17
PRT
Lama

241

Asp Ser Gly
1

TYyr

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

<400>

242
5
PRT
Lama

242

Asp Tyr Ala
1

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

<400>

243
17
PRT
Lama

243

eolt-seql

glama

Pro Arg Ser Lys Leu Glu Pro Tyr Glu Tyr Asp Ala
5 10 _ 15

glama

Ile Gly
5

gtama

Ser Ser Asp Gly Ile Thr Tyr Tyr Ala Asp Ser val Lys
5 10 15

glama

Gly gyr I1e AsSp Tyr Asp C%s Met Gly Leu Gly Tyr Asp
1 15

glama

Leu Gly
5

glama
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eotf-seql

Cys Tle Arg Cys Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser val Lys
1 5 10

Gly

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

<400>

15

244

15

PRT

Lama glama

244

ser ITe val Pro Arg Ser Lys Leu Glu Pro Tyr Glu Tyr Asp Ala
1 5 10 15

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

<400>

Tyr Tyr Ala Ile Gly
1

<210>
<211>
212>
<213>

<d4G0>
1

Gly

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

<220>
<223>

<400>

245

5

PRT

Lama glama

245

5

246

17

PRT

Lama glama

246

Cys Tle Ser ser Ser Gly Gly Ile Thr T%r Tyr Ala Asp ser v§1 Lys
5 1 1

247

17

PRT
Artificial

Mutated lama sequence
247

Asp Sser Gly Gly Tyr Ile Asp Tyr Asp Cys Ser Gly Leu Gly Tyr Asp
1 5 10 13

Tyr

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

248
5
PRT
Lama glama
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eolf-seql
<400> 248

Asp Tyr Ala 1le Gly
1 5

<210> 249

<211l> 17

<212> PRT

<213> aArtificial

<220>
<223> Mutated Tama sequence

<400> 249

Ala Ile Arg Ser Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 250
<211> 20
<212> PRT
<213> artificial

<220>
<223> Mutated lama sequence

<400> 250
val Pro Ala Gly Arg Leu Arg Tyr Gly Glu GIn Trp Tyr Pro Ile Tyr
1 5 10 15

Glu Tyr Asp Ala
20

<210> 251

<211l> 5

<212> PRT

<213> Lama glama

<400> 251
Asp Tyr Ala Ile g?y
1

<210> 252

<21il> 17

<212> PRT

<213> Artificial

<220>
<223> Mutated lama sequence

<400> 252

Ala Ile Arg Ser Ser Gly Gly Ser Thr Tyr Tyr Ala Asp Ser val Lys
1 5 10 15
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Gly

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

<220>
<223>

<400>

1

253
20
PRT

Artificial

Mutated Tama sequence

253

Glu Tyr Asp Ala
20

<210>
<Z21il>
<212>
<213>

<220>
<223>

<400>
Glu val
1

Ser Leuy

Gly Met

Ser Ser

50

Lys Gly

Ley Gln

Thr Ile

val ser

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

254
115
PRT

Artificial

Mutated lama

254
Glin

Arg

ser
35

Ile
Arg
Met
Gly

Ser
115

255
5
PRT
Lama

Leu val
5

Ley Ser
20

Trp val
ser Gly
phe Thr
Asn Ser

85

Gly ser

glama

sequence

Glu Ser Gly Gly

Cys

Arg

Ser

Ile

70

Leu

Leu

Ala

Gin

Gly

55

Ser

Arg

ser

Ala

Ala

40

Ser

Arg

Pro

Arg

Ser

25

Pro

ASp

ASp

clu

Ser
105

eo’lf-seql

Gly
10

Gly
Gly
Thr
Asn
AsSp
80

Ser

Leu

Phe

Lys

L.eu

Ala

75

Thr

Glin

val

Thr

Gly

Tyr

60

Lys

Ala

Gly
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Glin

Phe

Leuy

45

Ala

Thr

val

Thr

Pro

Ser

30

Glu

ASp

Thr

Tyr

Leuy
110

15

Gly

15

Ser

Trp

Ser

l.eu

Tyr

93

val

val Pro Ala Gly Arg teu Arg Phe Gly Glu Gln Trp Tyr Pro Leu Tyr
5 10

ASnh

Phe

val

val

Tyr

80

Cys

Thr



eoTf-seq]

<400> 255

ser Phe Gly Met Ser
1 5
<210> 256

<211> 17

<212> PRT

<213> Lama glama
<400> 256

ser Ile ser Gly Ser Gly Ser Asp Thr Leu Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 257

<211> 6

<212> PRT

<213> Lama glama
<400> 257

Gly Gly Ser Leu ?er Arg
1

<210> 258

<21l> 5§

<212> PRT

<213> Lama glama

<400> 258

Leu Asn Leu Met Gly
1 5

<210> 259

<211> 16

<212> PRT

<213> tama glama

<400> 259

Thr Ile Thr val Gly Asp Ser Thr Asn Tyr Ala Asp Ser val Lys Gly
1 5 10 15

<210> 260

<21i> 8

<2iZ2> PRT

<213> Lama glama

<400> 260

Arg Arg Thr Trp His Ser Glu Leu
1 5

<210> 261
<211> 5
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ealf-seqg]
<212> PRT
<213> Lama glama
<400> 261

ITe Asn Leu Leu Gly
1 5

<210> 262

<211> 16

<212> PRT

<213> Lama glama

<400> 262

Thr Ile Thr val Gly Asp Ser Thr Ser Tyr Ala Asp Ser val Lys Gly
1 5 10 15
<210> 263

<211> 8

<212> PRT

<213> Lama glama

<4Q0> 263

Arg Arg Thr Trp His Ser Glu Leu
1 5

<210> 264

<21i> 5

<212> PRT

<213> Lama glama
<400> 264

Ser Phe Gly Met Ser
1 5
<210> 265

<211> 17

<212> PRT

<213> Lama glama
<400> 265

ser Ile Asn Gly Arg Gly Asp Asp Thr Arg Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 266

<211> 7

<212> PRT

<213> Lama glama
<400> 266

Gly Arg sSer val Ser Arg Ser
1 5
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<210>
<211>
<212>
<213>

<400>

267
5
PRT
Lama

267

Ser Phe Gly
1

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

<400>

268
17
PRT
Lama

268

Ala Ile Ser

1

Gly

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

< 400>

269
5
PRT
Lama

269

Gly Arg Gly
i

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

<400>

270
5
PRT
Lama

270

Ser Phe Gly
1

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

<400>

271
17
PRT
Lama

271

Ala Ile Ser
1

Gly

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

272

PRT
Lama

eolf-seq]
glama

Met Ser
5

glama

Ala Asp Ser Ser Asp Lys Arg Tyr Ala Asp Ser val Lys
5 10 15

glama

Ser Pro

glama

Met Ser
5

glama

Ala Asp Ser Ser Asp Lys Arg Tyr Ala Asp Ser val Lys
5 10 15

glama
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eolf-seql
<400> 272

Gly Arg Gly Ser Pro
1 5

<210> 273

<211> 5

<212> PRT

<213> Lama glama

<400> 273

Asn Tyr Trp Met Tyr

1 5
- <210> 274

<211> 17

<212> PRT

<213> tama glama

<400> 274

Arg Ile Ser Thr Gly Gly Gly Tyr Ser Tyr Tyr Ala Asp Ser val Lys
1 5 10 15

Gly

<210> 275

<211> 13

<212> PRT

<213> Lama glama
<400> 275

Asp Arg Glu Ala Gin val. Asp Thr Leu Asp Phe Asp Tyr
1 5 10
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