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1

9

PRT

Artificial Sequence

a peptide derived from MPHOSPH1

Met Ala GIn Lys Phe Ser Phe Ser Lys

1

<210>
211>
212>
<213>

<220>
<223>

5

2
9
PRT

Artificial Sequence

a peptide derived from MPHOSPH1



21127

<400> 2

Leu Thr GIn Gly Val Thr Cys Tyr Lys
1 5

<210> 3

211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 3

Lys Met Met Leu Ile Thr GIn Ala Lys

1 5

<210> 4

Q211> 9

<212> PRT

<213> Artificial Sequence

<220>
223> a peptide derived from MPHOSPH1

<400> 4

Thr Ile Asn Glu Phe GIn Asn Leu Lys

1 5

210> 5



3/127

Q211> 9
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 5

Thr Ser Ser Leu Ile Ile Asn Asn Lys
1 5

<210> 6

Q211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 6

Arg Leu Tyr Thr Lys Met Asn Leu Lys

1 5

210> 7

211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 7



4/127

Thr Ser Phe Glu Ile Ser Arg Asn Lys
1 5

<210> 8

211> 9

<212> PRT

<213> Artificial Sequence

<220>
223> a peptide derived from MPHOSPH1

<400> 8

Arg Ser His Ser Ile Phe Thr Val Lys
1 5

210> 9

211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 9

Lys Ser Ser Gly GIn Met Ala GIn Lys

1 5

<210> 10
211> 9
<212> PRT



<213>

<220>
<223>

<400>

Artificial Sequence

a peptide derived from MPHOSPH1

10

Ser GIn Ile Lys Leu Met His Thr Lys

1

<210>
211>
<212>
<213>

<220>
<223>

<400>

5

11
9
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

11

Ala Ile Ala Glu Leu His Val Gln Lys

1

<210>
211>
212>
<213

<220>
<223>

<400>

5

12
9
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

12

Ser Ser Ala Arg Thr GIn Asn Leu Lys

5/127
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<210> 13

Q211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 13

Lys Ser His Met Glu Asn Thr Phe Lys
1 5

<210> 14

211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 14

Ser Leu GIn Glu Arg Leu Tyr Thr Lys
1 5

<210> 15

Q211> 9

<212> PRT

<213> Artificial Sequence



<220>
<223> a peptide derived from MPHOSPH1

<400> 15

Ala Leu Ile Ser Ser Asn Val Gln Lys
1 5

<210> 16

Q211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 16

Ala Ile Phe Lys Asp Leu Val Gly Lys

1 5

210> 17

211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 17

[le Thr Asn Asn Val Ser GIn Ile Lys
1 5

71127
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<210> 18

Q211> 9

<212> PRT

<213> Artificial Sequence

220>
223> a peptide derived from MPHOSPH1

<400> 18

Asn Thr Ser Leu Leu Thr Leu Gly Lys
1 5

<210> 19

Q211> 9

<212> PRT

<213> Artificial Sequence

<220>
223> a peptide derived from MPHOSPH1

<400> 19

Ser Ile Leu GIn Ser Lys Ala Lys Lys
1 5

<210> 20

Q211> 9

<212> PRT

<213> Artificial Sequence

<220>
223> a peptide derived from MPHOSPH1



9/127

<400> 20

Lys Ala Phe Ile Ser His Glu Glu Lys
1 5

<210> 21

211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 21

Lys Val Ala Ile Arg Pro Ser Ser Lys

1 5

<210> 22

Q211> 9

<212> PRT

<213> Artificial Sequence

<220>
223> a peptide derived from MPHOSPH1

<400> 22

Leu Thr Asn Asn Leu GIn Asp Met Lys

1 5

<210> 23



10/127

Q211> 9
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 23

Gly Val Asn Leu Ala Thr Lys Lys Lys
1 5

210> 24

Q211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 24

Lys Leu Ser Asn Val Glu Ala Ser Lys

1 5

<210> 25

211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 25



11/127

Ser Ser Ala Ile Thr Glu Asp Gln Lys
1 5

<210> 26

211> 9

<212> PRT

<213> Artificial Sequence

<220>
223> a peptide derived from MPHOSPH1

<400> 26

Lys Val Glu Cys Ser His Ser Ala Lys
1 5

210> 27

211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 27

Cys Ile Leu Gly Arg Leu Ser Glu Lys

1 5

<210> 28
211> 9
<212> PRT



<213>

<220>
<223>

<400>

Artificial Sequence

a peptide derived from MPHOSPH1

28

Val Ala Ile Arg Pro Ser Ser Lys Lys

1

<210>
211>
<212>
<213>

<220>
<223>

<400>

5

29
9
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

29

Lys Ser Ala Leu Leu Arg GIn Ile Lys

1

<210>
211>
212>
<213

<220>
<223>

<400>

5

30
9
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

30

Val Ser Ser Lys Phe GIn Lys Arg Lys

12/127
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210> 31

Q211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 31

Thr GIn Ile Met Asp Ile Lys Pro Lys
1 5

<210> 32

211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 32

Ile Ile Glu Thr Met Ser Ser Ser Lys
1 5

<210> 33

Q211> 9

<212> PRT

<213> Artificial Sequence



<220>
<223> a peptide derived from MPHOSPH1

<400> 33

GIn Ser Phe Phe Asn Gly Lys Gly Lys
1 5

<210> 34

Q211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 34

Arg Ile Lys Ile Asn Glu Leu Glu Lys

1 5

<210> 35

211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 35

Ser Leu Asp Ser Asn Ser Asn Ser Lys
1 5

14/127
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<210> 36

Q211> 9

<212> PRT

<213> Artificial Sequence

220>
223> a peptide derived from MPHOSPH1

<400> 36

Val Ala Ala Leu Glu Ile GIn Leu Lys
1 5

<210> 37

Q211> 9

<212> PRT

<213> Artificial Sequence

<220>
223> a peptide derived from MPHOSPH1

<400> 37

Arg Ile Ser Ser Ala Asp Pro Asp Lys
1 5

<210> 38

Q211> 9

<212> PRT

<213> Artificial Sequence

<220>
223> a peptide derived from MPHOSPH1



16/127

<400> 38

Leu GIn Ala Glu Val Lys Gly Tyr Lys
1 5

<210> 39

211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 39

Gly GIn Val Ile Leu Met Asp Gln Lys

1 5

<210> 40

Q211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 40

Ile Leu Thr Ala GIn Leu Thr Glu Lys

1 5

210> M



17/127

Q211> 9
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 41

Lys Ile Asn Glu Leu Glu Lys Lys Lys
1 5

210> 42

Q211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 42

GIn Ile GIn His Val Val Glu Gly Lys

1 5

<210> 43

211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 43



18/127

Thr Val Lys Ile Pro Lys Ala Arg Lys
1 5

<210> 44

211> 9

<212> PRT

<213> Artificial Sequence

<220>
223> a peptide derived from MPHOSPH1

<400> 44

Val Thr Cys Tyr Lys Ala Lys Ile Lys
1 5

<210> 45

211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 45

Thr Val Glu Val Pro Lys Asp Ser Lys

1 5

<210> 46
211> 9
<212> PRT



<213>

<220>
<223>

<400>

Artificial Sequence

a peptide derived from MPHOSPH1

46

Ile Ala Ser Lys Ser Ala Leu Leu Arg

1

<210>
211>
<212>
<213>

<220>
<223>

<400>

5

47
9
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

47

Lys Ser Lys Ile Cys Ser Glu Arg Lys

1

<210>
211>
212>
<213

<220>
<223>

<400>

5

48
9
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

48

Ser Ser Lys Lys Thr Tyr Ser Leu Arg

19/127
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<210> 49

Q211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 49

Ile Ile Gly Val Asn Leu Ala Thr Lys
1 5

<210> 50

211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 50

Tyr Phe GIn Ser Phe Phe Asn Gly Lys
1 5

<210> 51

Q211> 9

<212> PRT

<213> Artificial Sequence



<220>
<223> a peptide derived from MPHOSPH1

<400> 51

Arg Ala Cys Lys Asp Leu Asn Val Lys
1 5

<210> 52
211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 52

Ser Thr Ser Phe Glu Ile Ser Arg Asn Lys

1 5 10

<210> 53
<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 53

Ser Ile Ile Gly Val Asn Leu Ala Thr Lys
1 5 10

21/127



210>
Q211>
<212>
<213>

<220>
<223>

<400>

22/127

54
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

54

Ala Ser Ser Ala Arg Thr GIn Asn Leu Lys

1

<210>
211>
212>
<213>

<220>
<223>

<400>

5 10

95
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

95

Thr Thr Pro Val Thr Val Lys Ile Pro Lys

1

<210>
211>
212>
<213>

<220>
<223>

5 10

56
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1



23/127

<400> 56

Ser Ile Thr Asn Asn Val Ser GIn Ile Lys
1 5 10

<210> 57

211> 10

<212> PRT

<213> Artificial Sequence

<220>
223> a peptide derived from MPHOSPH1

<400> 57

Phe Thr Tyr Gly Leu Thr Asn Ser Gly Lys

1 5 10

<210> 58
211> 10
<212> PRT
<213> Artificial Sequence

<220>
223> a peptide derived from MPHOSPH1

<400> 58

Lys Ile Ile Glu Thr Met Ser Ser Ser Lys

1 5 10

<210> 59



24/127

211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 59

Lys Val Phe Gly Pro Ala Thr Thr GIn Lys
1 5 10

<210> 60
211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 60

GIn Met Ala GIn Lys Phe Ser Phe Ser Lys

1 5 10

<210> 61

211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 61



Val Ser Leu Asp Ser Asn Ser Asn Ser Lys
1 5 10

<210> 62
211> 10
<212> PRT
<213> Artificial Sequence

<220>
223> a peptide derived from MPHOSPH1

<400> 62

Ala Ser Lys Glu Asn Val Ser GIn Pro Lys
1 5 10

<210> 63
<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 63

Lys Ala Leu Ile Ser Ser Asn Val GIn Lys

1 5 10

<210> 64
211> 10
<212> PRT

25/127



<213>

<220>
<223>

<400>

Artificial Sequence

a peptide derived from MPHOSPH1

64

Lys Val Ala Ile Arg Pro Ser Ser Lys Lys

1

<210>
211>
<212>
<213>

<220>
<223>

<400>

5 10

65
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

65

Val Ser Ser Ala Ile Thr Glu Asp GIn Lys

1

<210>
211>
212>
<213

<220>
<223>

<400>

5 10

66
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

66

Ile Met GIn Pro Val Lys Asp Leu Leu Lys

26/127



<210>
211>
212>
213

<220>
<223>

<400>

27/127

67
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

67

Asp Thr Ser Ser Leu Ile Ile Asn Asn Lys

1

<210>
<2115
212>
<213>

<220>
<223>

<400>

5 10

68
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

68

Asp Ser Leu GIn Glu Arg Leu Tyr Thr Lys

1

<210>
211>
<212>
Q213

5 10

69
10
PRT

Artificial Sequence



<220>
<223> a peptide derived from MPHOSPH1

<400> 69

Ser Ser Ala Ile Thr Glu Asp GIn Lys Lys
1 5 10

<210> 70
211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 70

Leu Val Ala Ala Leu Glu Ile GIn Leu Lys

1 5 10

210> M

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> N

Phe Val Pro Val Ser Ser Lys Phe GIn Lys
1 5 10

28/127



210>
Q211>
<212>
<213>

<220>
<223>

<400>

29/127

12
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

12

Val Ser GIn Ile Lys Leu Met His Thr Lys

1

<210>
211>
212>
<213>

<220>
<223>

<400>

5 10

13
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

13

Leu Ala Ile Phe Lys Asp Leu Val Gly Lys

1

<210>
211>
212>
<213>

<220>
<223>

5 10

14
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1



30/127

<400> 74

Ile Ala Ile Ala Glu Leu His Val GIn Lys
1 5 10

<210> 75
211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 75

Arg Ile Arg Pro Phe Thr GIn Ser Glu Lys

1 5 10

<210> 76

211> 10

<212> PRT

<213> Artificial Sequence

<220>
223> a peptide derived from MPHOSPH1

<400> 76

Asn Thr Glu Ala Asn Ser Phe Glu Ser Lys

1 5 10

210> 717
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211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 77

Asp Thr Ile Asn Glu Phe GIn Asn Leu Lys
1 5 10

<210> 78
211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 78

Gln Val Ile Leu Met Asp GIn Lys Met Lys

1 5 10

<210> 79
211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 79



Asn Ser Asn Ser Lys Ile Leu Asn Val Lys
1 5 10

<210> 80
211> 10
<212> PRT
<213> Artificial Sequence

<220>
223> a peptide derived from MPHOSPH1

<400> 80

Ile Leu Asp Ser GIn Thr Val Val Leu Lys
1 5 10

<210> 81

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 81

Gln Ile Ile Lys Arg Arg Leu Arg Thr Lys

1 5 10

<210> 82
211> 10
<212> PRT

32/127



<213>

<220>
<223>

<400>

Artificial Sequence

a peptide derived from MPHOSPH1

82

Glu Leu Thr GIn Gly Val Thr Cys Tyr Lys

1

<210>
211>
<212>
<213>

<220>
<223>

<400>

5 10

83
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

83

Glu Ile Leu Thr Ala GIn Leu Thr Glu Lys

1

<210>
211>
212>
<213

<220>
<223>

<400>

5 10

84
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

84

Ile Ser Asp Asp Arg Asn Ser Ser Val Lys

33/127



<210>
211>
212>
213

<220>
<223>

<400>

34/127

85
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

85

Ile GIn Phe Thr Pro Leu GIn Pro Asn Lys

1

<210>
<2115
212>
<213>

<220>
<223>

<400>

5 10

86
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

86

Tyr Ala Glu Asp Arg Glu Arg Phe Phe Lys

1

<210>
211>
<212>
Q213

5 10

87
10
PRT

Artificial Sequence



<220>
<223> a peptide derived from MPHOSPH1

<400> 87

Phe Leu Leu Thr Ile Glu Asn Glu Leu Lys
1 5 10

<210> 88
211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 88

Leu Leu Gly Asn Asp Tyr Leu Val Ser Lys

1 5 10

<210> 89
<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 89

Thr Leu Gly Lys Cys Ile Asn Val Leu Lys
1 5 10

35/127



210>
Q211>
<212>
<213>

<220>
<223>

<400>

36/127

90
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

90

Asn Ile Ser Glu Phe Glu Glu Ser Ile Lys

1

<210>
211>
212>
<213>

<220>
<223>

<400>

5 10

91
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

91

Val GIn Ile GIn His Val Val Glu Gly Lys

1

<210>
211>
212>
<213>

<220>
<223>

5 10

92
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1



37/127

<400> 92

Lys Leu Leu Asp Leu Ile Glu Asp Leu Lys
1 5 10

<210> 93
211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 93

Leu Thr Glu Lys Asp Ser Asp Leu GIn Lys

1 5 10

<210> 94
211> 10
<212> PRT
<213> Artificial Sequence

<220>
223> a peptide derived from MPHOSPH1

<400> 94

Leu Ile GIn Glu Leu Glu Thr Ser Asn Lys

1 5 10

<210> 95



38/127

211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 95

Ile Ile Leu Lys Leu Glu Arg Asn Leu Lys
1 5 10

<210> 96

211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 96

Arg Ile Lys Ile Asn Glu Leu Glu Lys Lys

1 5 10

<210> 97

211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 97



Cys Ile Asn Val Leu Lys Asn Ser Glu Lys
1 5 10

<210> 98
211> 10
<212> PRT
<213> Artificial Sequence

<220>
223> a peptide derived from MPHOSPH1

<400> 98

Tyr Val Phe Ser Ala Asp Pro Ile Ala Arg
1 5 10

<210> 99
<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 99

Ala Thr Glu Leu Glu Lys Trp Lys Glu Lys

1 5 10

<210> 100
211> 10
<212> PRT

39/127



<213>

<220>
<223>

<400>

40/127

Artificial Sequence

a peptide derived from MPHOSPH1

100

Ala Ile GIn GIn Tyr Glu Arg Ala Cys Lys

1

<210>
211>
<212>
<213>

<220>
<223>

<400>

5 10

101
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

101

Phe GIn Ser Phe Phe Asn Gly Lys Gly Lys

1

<210>
211>
212>
<213

<220>
<223>

<400>

5 10

102
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

102

Lys Thr Lys Gly Glu Leu Ile Lys Thr Lys



<210>
211>
212>
213

<220>
<223>

<400>

41/127

103
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

103

Gly Val Thr Cys Tyr Lys Ala Lys Ile Lys

1

<210>
<2115
212>
<213>

<220>
<223>

<400>

5 10

104
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

104

Ser Leu Cys Asp Leu Ala Gly Ser Glu Arg

1

<210>
211>
<212>
Q213

5 10

105
10
PRT

Artificial Sequence



<220>
<223> a peptide derived from MPHOSPH1

<400> 105

Leu Leu Asp Leu Ile Glu Asp Leu Lys Lys
1 5 10

<210> 106
211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 106

Lys Ile Ile Thr GIn Asn GIn Arg [le Lys

1 5 10

<210> 107
<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 107

Asn Val Leu Phe Asp Ser Leu GIn Glu Arg
1 5 10

42/127



210>
Q211>
<212>
<213>

<220>
<223>

<400>

43/127

108
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

108

Val Thr Val Lys Ile Pro Lys Ala Arg Lys

1

<210>
211>
212>
<213>

<220>
<223>

<400>

5 10

109
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

109

Val Ser Phe Phe Glu Ile Tyr Asn Glu Tyr

1

<210>
211>
212>
<213>

<220>
<223>

5 10

110
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1



44/127

<400> 110

Lys Met Leu Arg Leu Ser GIn Asp Val Lys
1 5 10

<210> 111

211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 111

Asp Ser Lys Glu Ala Tyr Arg Leu Leu Lys

1 5 10

<210> 112

211> 10

<212> PRT

<213> Artificial Sequence

<220>
223> a peptide derived from MPHOSPH1

<400> 112

Lys Leu GIn Ala Glu Val Lys Gly Tyr Lys

1 5 10

<210> 113
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211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 113

Phe GIn GIn Glu Leu Ser Leu Ser Glu Lys
1 5 10

<210> 114

211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 114

Lys Leu Thr Asp Ala Lys Lys GIn Ile Lys

1 5 10

<210> 115

211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 115



Ile Ile Gly Val Asn Leu Ala Thr Lys Lys
1 5 10

<210> 116

211> 10

<212> PRT

<213> Artificial Sequence

<220>
223> a peptide derived from MPHOSPH1

<400> 116

GIn Leu Thr Asn Asn Leu GIn Asp Met Lys
1 5 10

<210> 117

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 117

Val Leu Lys Phe Ser Ala Ile Ala GIn Lys

1 5 10

<210> 118
211> 9
<212> PRT

46/127



<213>

<220>
<223>

<400>

Artificial Sequence

a peptide derived from MPHOSPH1

118

Glu Phe Thr GIn Tyr Trp Ala GIn Arg

1

<210>
211>
<212>
<213>

<220>
<223>

<400>

5

119
9
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

119

Asp Leu GIn Lys Trp Arg Glu Glu Arg

1

<210>
211>
212>
<213

<220>
<223>

<400>

5

120
9
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

120

GIn Ile Met Asp Ile Lys Pro Lys Arg

47/127
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210> 121

Q211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 121

Asn Ser Lys Ile Leu Asn Val Lys Arg
1 5

<210> 122

211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 122

His GIn Ile Ile Lys Arg Arg Leu Arg
1 5

<210> 123

Q211> 9

<212> PRT

<213> Artificial Sequence



<220>
<223> a peptide derived from MPHOSPH1

<400> 123

Glu Ile Leu Glu Glu Asn Ala Glu Arg
1 5

<210> 124

Q211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 124

Val Thr Val Lys Ile Pro Lys Ala Arg

1 5

<210> 125

211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 125

Lys Phe GIn Lys Arg Lys Met Leu Arg
1 5

49/127
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<210> 126

Q211> 9

<212> PRT

<213> Artificial Sequence

220>
223> a peptide derived from MPHOSPH1

<400> 126

Glu Ser Ile Ile Leu Lys Leu Glu Arg
1 5

<210> 127

Q211> 9

<212> PRT

<213> Artificial Sequence

<220>
223> a peptide derived from MPHOSPH1

<400> 127

Lys Phe GIn GIn His Val Pro Phe Arg
1 5

<210> 128

Q211> 9

<212> PRT

<213> Artificial Sequence

<220>
223> a peptide derived from MPHOSPH1
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<400> 128

Asn Phe Asn GIn Glu Gly Val Pro Arg
1 5

<210> 129

211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 129

Asp Val Lys Gly Tyr Ser Phe Ile Lys

1 5

<210> 130

Q211> 9

<212> PRT

<213> Artificial Sequence

<220>
223> a peptide derived from MPHOSPH1

<400> 130

Asp Met Lys His Leu Leu GIn Leu Lys
1 5

<210> 131
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Q211> 9
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 131

Ser Asn Ile Asp Leu Leu Asn Leu Arg
1 5

<210> 132

Q211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 132

Val Phe Ser Ala Asp Pro Ile Ala Arg

1 5

<210> 133

211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 133
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Glu Met Lys Lys Tyr Ala Glu Asp Arg
1 5

<210> 134

211> 9

<212> PRT

<213> Artificial Sequence

<220>
223> a peptide derived from MPHOSPH1

<400> 134

Val Ser GIn Pro Lys Arg Ala Lys Arg
1 5

<210> 135

211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 135

Glu Tyr Arg Ile GIn Glu Pro Asn Arg

1 5

<210> 136
211> 9
<212> PRT
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<213> Artificial Sequence

220>
<223> a peptide derived from MPHOSPH1

<400> 136

Val Ser Lys GlIn Val Lys Glu Tyr Arg

1 5

<210> 137

211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 137

Val Leu Phe Asp Ser Leu GIn Glu Arg

1 5

<210> 138

Q211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 138

Asn Ile Ala Glu Ile Glu Asp Ile Arg
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<210> 139

Q211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 139

Leu Ser Thr Ser Phe Glu Ile Ser Arg
1 5

<210> 140

211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 140

Met Asn Leu Lys Pro His Arg Ser Arg
1 5

<210> 141

Q211> 9

<212> PRT

<213> Artificial Sequence



<220>
<223> a peptide derived from MPHOSPH1

<400> 141

Val GIn Lys Glu Val Ser Val Met Arg
1 5

<210> 142

Q211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 142

Asp Leu Phe Val Pro Val Ser Ser Lys

1 5

<210> 143

211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 143

Glu Ala Lys Leu Glu Glu Val Glu Arg
1 5

56/127
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<210> 144

Q211> 9

<212> PRT

<213> Artificial Sequence

220>
223> a peptide derived from MPHOSPH1

<400> 144

Tyr Ile Tyr Asp Leu Phe Val Pro Val
1 5

<210> 145

Q211> 9

<212> PRT

<213> Artificial Sequence

<220>
223> a peptide derived from MPHOSPH1

<400> 145

Asp Leu Glu Thr Lys Asn Asn Gln Arg
1 5

<210> 146

Q211> 9

<212> PRT

<213> Artificial Sequence

<220>
223> a peptide derived from MPHOSPH1
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<400> 146

Ala Phe Ile Ser His Glu Glu Lys Arg
1 5

<210> 147

211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 147

Ser Phe Phe Glu Ile Tyr Asn Glu Tyr

1 5

<210> 148

Q211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 148

Pro Val Ser Ser Lys Phe GIn Lys Arg

1 5

<210> 149
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Q211> 9
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 149

Asn Ala Thr Pro Arg Thr Asn Leu Lys
1 5

<210> 150

Q211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 150

Asp Leu Val Gly Lys Cys Asp Thr Arg

1 5

<210> 151

211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 151



Glu Asn Lys Lys Asn Ala Thr Pro Arg
1 5

<210> 152

211> 9

<212> PRT

<213> Artificial Sequence

<220>
223> a peptide derived from MPHOSPH1

<400> 152

Asp Ser Glu Met Ser Arg Val Ile Arg
1 5

<210> 153
<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 153

Asp Phe Lys Glu Thr Leu Leu GIn Glu Arg

1 5 10

<210> 154
211> 10
<212> PRT

60/127



<213>

<220>
<223>

<400>

Artificial Sequence

a peptide derived from MPHOSPH1

154

Phe Thr Lys Leu Asn Asn Ala Ser Ser Arg

1

<210>
211>
<212>
<213>

<220>
<223>

<400>

5 10

155
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

155

Asp Ser Lys Ser Lys Ile Cys Ser Glu Arg

1

<210>
211>
212>
<213

<220>
<223>

<400>

5 10

156
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

156

Tyr Thr Lys Met Asn Leu Lys Pro His Arg
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<210>
211>
212>
213

<220>
<223>

<400>

62/127

157
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

157

Glu Ile Ala Ser Lys Ser Ala Leu Leu Arg

1

<210>
<2115
212>
<213>

<220>
<223>

<400>

5 10

158
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

158

His Tyr Phe GIn Ser Phe Phe Asn Gly Lys

1

<210>
211>
<212>
Q213

5 10

159
10
PRT

Artificial Sequence



<220>
<223> a peptide derived from MPHOSPH1

<400> 159

GIn Val Ser Asp Ser Lys Glu Ala Tyr Arg
1 5 10

<210> 160
211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 160

Asn Val Ser GIn Pro Lys Arg Ala Lys Arg

1 5 10

<210> 161
<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 161

Leu Met His Thr Lys Ile Asp Glu Leu Arg
1 5 10

63/127



210>
Q211>
<212>
<213>

<220>
<223>

<400>

64/127

162
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

162

Thr Val Lys Ile Pro Lys Ala Arg Lys Arg

1

<210>
211>
212>
<213>

<220>
<223>

<400>

5 10

163
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

163

Leu Val Ser Lys GIn Val Lys Glu Tyr Arg

1

<210>
211>
212>
<213>

<220>
<223>

5 10

164
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1
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<400> 164

Thr Met Lys Thr GIn Asn Glu Gly Glu Arg
1 5 10

<210> 165
211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 165

Leu Ser Asn Glu Ile Glu Thr Ala Thr Arg

1 5 10

<210> 166
211> 10
<212> PRT
<213> Artificial Sequence

<220>
223> a peptide derived from MPHOSPH1

<400> 166

Asn Leu Lys Phe Pro Ile Ser Asp Asp Arg
1 5 10

<210> 167
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211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 167

Glu Ile Leu Glu Glu Asn Ala Glu Arg Arg
1 5 10

<210> 168
211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 168

Lys Met Asn Leu Lys Pro His Arg Ser Arg

1 5 10

<210> 169

211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 169



GIn Val GIn Lys Glu Val Ser Val Met Arg
1 5 10

<210> 170
211> 10
<212> PRT
<213> Artificial Sequence

<220>
223> a peptide derived from MPHOSPH1

<400> 170

Asp Tyr Leu GIn Val Cys Leu Arg Ile Arg
1 5 10

210> 1M
<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 1N

Gln Ile GIn His Val Val Glu Gly Lys Arg

1 5 10

<210> 172
211> 10
<212> PRT

67/127



<213>

<220>
<223>

<400>

Artificial Sequence

a peptide derived from MPHOSPH1

172

Asp Leu Lys Lys Lys Leu Ile Asn Glu Lys

1

<210>
211>
<212>
<213>

<220>
<223>

<400>

5 10

173
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

173

Ile Ser Asn Ile Asp Leu Leu Asn Leu Arg

1

<210>
211>
212>
<213

<220>
<223>

<400>

5 10

174
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

174

Ser Asn Ser Lys Ile Leu Asn Val Lys Arg

68/127



<210>
211>
212>
213

<220>
<223>

<400>

69/127

175
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

175

Ser Asn Phe Asn GIn Glu Gly Val Pro Arg

1

<210>
<2115
212>
<213>

<220>
<223>

<400>

5 10

176
10
PRT

Artificial Sequence

a peptide derived from MPHOSPH1

176

Lys Pro His Arg Ser Arg Glu Tyr Leu Arg

1

<210>
211>
<212>
Q213

5 10

177
10
PRT

Artificial Sequence



<220>
<223> a peptide derived from MPHOSPH1

<400> 177

Val Met Arg Asp Glu Asp Lys Leu Leu Arg
1 5 10

<210> 178
211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 178

Thr GIn Ile Met Asp Ile Lys Pro Lys Arg

1 5 10

<210> 179
<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> a peptide derived from MPHOSPH1

<400> 179

Gln Glu Phe Thr GIn Tyr Trp Ala GIn Arg
1 5 10

70/127
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<210> 180

211> 10

<212> PRT

<213> Artificial Sequence

220>
223> a peptide derived from MPHOSPH1

<400> 180

Lys Ala Phe Ile Ser His Glu Glu Lys Arg
1 5 10

<210> 181

Q211> 22

<212> DNA

<213> Artificial Sequence

<220>
<223> a PCR primer for the TCR analysis

<400> 181
gtctaccagg cattcgettc at

<210> 182
211> 24
<212> DNA
<213> Artificial Sequence

<220>
<223> a PCR primer for the TCR analysis

<400> 182

22
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tcagctggac cacagccgea gegt 24

<210>
211>
212>
213

<220>
<223>

<400>

183
21
DNA

Artificial Sequence

a PCR primer for the TCR analysis

183

tcagaaatcc tttctcttga ¢ 21

<210>
211>
212>
<213>

<220>
<223>

<400>

184
24
DNA

Artificial Sequence

a PCR primer for the TCR analysis

184

ctagcctotg gaatcctttc tectt 24

<210>
VAR D2
212>
<213>

<220>
221>
<222>

185
6339
DNA

Homo sapiens

CDS
(93).. (5435)



73/127

<400> 185
agtgeggtge cctggecgee attgtttgaa tttgaaaacg gtaacatcge agtgetgete 60

gecgggtotgg ctagtcagge gaagtttgeca ga atg gaa tct aat ttt aat caa 113
Met Glu Ser Asn Phe Asn Gln
1 5
gag gga gta cct cga cca tct tat gtt ttt agt goct gac cca att geca 161
Glu Gly Val Pro Arg Pro Ser Tyr Val Phe Ser Ala Asp Pro Ile Ala
10 15 20
agg cct tca gaa ata aat ttc gat ggc att aag ctt gat ctg tct cat 209
Arg Pro Ser Glu Ile Asn Phe Asp Gly Ile Lys Leu Asp Leu Ser His
25 30 35
gaa ttt tcc tta gtt gct cca aat act gag gca aac agt ttc gaa tct 257
Glu Phe Ser Leu Val Ala Pro Asn Thr Glu Ala Asn Ser Phe Glu Ser
40 45 50 55
aaa gat tat ctc cag gtt tgt ctt cga ata aga cca ttt aca cag tca 305
Lys Asp Tyr Leu GIn Val Cys Leu Arg Ile Arg Pro Phe Thr Gln Ser
60 65 70
gaa aaa gaa ctt gag tct gag ggc tgt gtg cat att ctg gat tca cag 353
Glu Lys Glu Leu Glu Ser Glu Gly Cys Val His Ile Leu Asp Ser Gln
75 80 85
act gtt gtg ctg aaa gag cct caa tgc atc ctt ggt cgg tta agt gaa 401
Thr Val Val Leu Lys Glu Pro GIn Cys Ile Leu Gly Arg Leu Ser Glu
90 95 100
aaa agc tca ggg cag atg gca cag aaa ttc agt ttt tcc aag gtt ttt 449

Lys Ser Ser Gly GIn Met Ala GIn Lys Phe Ser Phe Ser Lys Val Phe
105 110 115



ggc
Gly
120

CCa

Pro

ggg
Gly

aat

Asn

caa
Gln

gaa
Glu
200

aaa

Lys

agt

Ser

gag
Glu

GcCa

Pro

gta
Val

cta

Leu

att

Ile

gaa
Glu
185

tac

Tyr

agt

Ser

gat
Asp

ttt
Phe

gca
Ala

aaa

Lys

acc
Thr

ggc
Gly
170

aga

Arg

tta

Leu

geca
Ala

gat
Asp

gaa
Glu
250

act
Thr

gac

Asp

aat
Asn
155

att

Ile

ctg

Leu

agg
Arg

ttg

Leu

act
Thr
235

gaa
Glu

aca
Thr

cte
Leu
140

tca

Ser

ctg

Leu

tat
Tyr

tta

Leu

ctt
Leu
220

ctt

Leu

tce

Ser

cag
Gln
125

ttg

Leu

gga
Gly

cct

Pro

aca
Thr

tca
Ser
205

cgg
Arg

tat
Tyr

ata

Ile

aag

Lys

aaa

Lys

aaa

Lys

cga

Arg

aag
Lys
190

tca

Ser

caa
Gln

gga
Gly

aaa

Lys

gaa
Glu

gga
Gly

aca
Thr

act
Thr
175

atg
Met

gaa
Glu

att

Ile

agt

Ser

gat
Asp
255

ttc
Phe

cag
GlIn

tat
Tyr
160

ttg

Leu

aac

Asn

caa
Gln

aaa

Lys

tta
Leu
240

tat
Tyr

ttt
Phe

agt
Ser
145

aca
Thr

aat

Asn

ctt

Leu

gag
Glu

gag
Glu
225

act
Thr

gaa
Glu
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cag
GIn
130

cgt
Arg

ttt
Phe

gta
Val

aaa

Lys

aaa
Lys
210

gtt

Val

aac

Asn

caa
Gln

ggt
Gly

ctg

Leu

caa
Gln

tta

Leu

cca
Pro
195

gaa
Glu

act
Thr

tct

Ser

gce
Ala

tge
Cys

att
Ile

geg
Gly

ttt
Phe
180

cat
His

gaa
Glu

gtg
Val

ttg

Leu

aac
Asn
260

att

Ile

ttt
Phe

aca
Thr
165

gat
Asp

aga

Arg

att

Ile

cat
His

aat
Asn
245

ttg

Leu

atg
Met

act
Thr
150

gaa
Glu

agt

Ser

tce

Ser

gct
Ala

aat
Asn
230

atc

Ile

aat

Asn

caa
Gln
135

tac

Tyr

gaa
Glu

ctt

Leu

aga

Arg

age
Ser
215

gat
Asp

tca

Ser

atg
Met

497

945

593

641

689

131

185

833

881



gct
Ala

aat
Asn
280

aag

Lys

ata

Ile

aga

Arg

ttg

Leu

tta
Leu
360

tta

Leu

aat

Asn

aat
Asn
265

gaa
Glu

aga

Arg

aaa

Lys

ctt

Leu

aat
Asn
345

cag
Gln

tect

Ser

gaa
Glu

agt

Ser

tat
Tyr

aag

Lys

gat
Asp

tta
Leu
330

aat

Asn

att
Ile

tta

Leu

gegt
Gly

ata

Ile

att

Ile

atg
Met

cta
Leu
315

aaa

Lys

gct
Ala

gaa
Glu

tgt
Cys

gaa
Glu
395

aaa

Lys

tat
Tyr

ctg
Leu
300

caa
Gln

cta

Leu

tce

Ser

gat
Asp

gat
Asp
380

agg
Arg

ttt
Phe

gac
Asp
285

Cgce

Arg

tgg
Trp

gga
Gly

agt

Ser

tect
Ser
365

ctt

Leu

tta

Leu

tct
Ser
270

tta

Leu

ctt

Leu

att

Ile

ata

Ile

aga
Arg
350

gaa
Glu

gct
Ala

aga

Arg

gtg
Val

ttt
Phe

tce

Ser

caa
Gln

aag
Lys
335

agt

Ser

atg
Met

ggt
Gly

gag
Glu

tgg
Trp

gtt
Val

caa
GlIn

gta
Val
320

cac
His

cac
His

tct

Ser

tca

Ser

act
Thr
400

gtt
Val

cct

Pro

gac
Asp
305

tct

Ser

cag
Gln

age

Ser

cgt
Arg

gaa
Glu
385

ggg
Gly
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tect

Ser

gta
Val
290

gta
Val

gat
Asp

agt

Ser

ata
Ile

gta
Val
370

Cga

Arg

aat

Asn

ttc
Phe
275

tca

Ser

aag

Lys

tce

Ser

gtt
Val

ttc
Phe
355

att

Ile

act
Thr

atc

Ile

ttt
Phe

tect

Ser

ggc
Gly

aaa

Lys

gce
Ala
340

act
Thr

cga

Arg

atg
Met

aac

Asn

gaa
Glu

aaa

Lys

tat
Tyr

gaa
Glu
325

ttc
Phe

gtt
Val

gtc
Val

aag

Lys

act
Thr
405

att
Ile

ttc
Phe

tct
Ser
310

gce
Ala

aca
Thr

aaa

Lys

agt

Ser

aca
Thr
390

tct

Ser

tac

Tyr

caa
Gln
295

ttt
Phe

tat
Tyr

aaa

Lys

ata

Ile

gaa
Glu
375

cag
Gln

tta

Leu

929

971

1025

1073

1121

1169

1217

1265

1313



ttg

Leu

aag

Lys

ttt
Phe
440

atc

Ile

tte
Phe

tect

Ser

cta

Leu

att
Ile
520

gtt
Val

act
Thr

ttt
Phe
425

caa
Gln

age

Ser

tce

Ser

caa
Gln

gac
Asp
505

tca

Ser

gag
Glu

ctg
Leu
410

caa
Gln

agt

Ser

caa
Gln

gce
Ala

gag
Glu
490

agt

Ser

tgg
Trp

gag
Glu

gga aag tgt

Gly

cag
Gln

ttt
Phe

tgt
Cys

att
Ile
475

aaa

Lys

aat

Asn

gaa
Glu

cta

Leu

Lys

cat
His

ttt
Phe

tat
Tyr
460

gca
Ala

tta

Leu

tca

Ser

aat

Asn

gaa
Glu
540

Cys

gtg
Val

aat
Asn
445

tta

Leu

caa
Gln

ttt
Phe

aac

Asn

agt
Ser
525

aac

Asn

att

Ile

cct
Pro
430

ggt
Gly

gce
Ala

aaa

Lys

gga
Gly

agt
Ser
510

cta

Leu

gct
Ala

aac
Asn
415

ttc
Phe

aaa

Lys

tat
Tyr

gtt
Val

cct
Pro
495

aaa

Lys

gaa
Glu

gaa
Glu

gtc
Val

cgg
Arg

ggg
Gly

gat
Asp

tgt
Cys
480

gtc
Val

ata

Ile

gat
Asp

gaa
Glu

ttg

Leu

gaa
Glu

aaa

Lys

gaa
Glu
465

gte
Val

aaa

Lys

tta

Leu

ttg

Leu

act
Thr
545

76/127

aag

Lys

agt

Ser

att
Ile
450

aca
Thr

GCca

Pro

tct

Ser

aat

Asn

atg
Met
530

caa
Gln

aat

Asn

aaa
Lys
435

tgt
Cys

cte

Leu

gac

Asp

tect

Ser

gta
Val
515

gaa
Glu

aat

Asn

agt gaa
Ser Glu
420

ctg act
Leu Thr

atg att
Met Ile

aat gta
Asn Val

act tta
Thr Leu
485

caa gat
Gln Asp
500

aaa aga

Lys Arg

gac gag
Asp Glu

gtg gaa
Val Glu

aag

Lys

cac
His

gtc
Val

ttg
Leu
470

aat

Asn

gta
Val

gce
Ala

gat
Asp

act
Thr
550

tca

Ser

tat
Tyr

aat
Asn
455

aag

Lys

tce

Ser

tca

Ser

acc
Thr

ttg
Leu
535

aaa

Lys

1361

1409

1457

1505

1553

1601

1649

1697

1745



ctt

Leu

att

Ile

aaa

Lys

aaa
Lys
600

cgg
Arg

gaa
Glu

aaa

Lys

gtt
Val

att
[le
680

ctt

Leu

agc

Ser

aaa
Lys
585

att

Ile

gaa
Glu

gaa
Glu

tgt
Cys

gaa
Glu
665

aaa

Lys

gat
Asp

cac
His
570

aaa

Lys

cga

Arg

get
Ala

aat

Asn

gac
Asp
650

act
Thr

gect
Ala

gaa
Glu
555

gag
Glu

ctg

Leu

gaa
Glu

gac

Asp

gct
Ala
635

act
Thr

gaa
Glu

gaa
Glu

gat
Asp

gag
Glu

ata
Ile

gaa
Glu

ttt
Phe
620

gaa
Glu

cga

Arg

gaa
Glu

tta

Leu

cta

Leu

aaa

Lys

aat

Asn

gtt
Val
605

aag

Lys

cgt
Arg

gaa
Glu

get
Ala

gct
Ala
685

gat
Asp

aga

Arg

gaa
Glu
590

aca
Thr

gag
Glu

cgt
Arg

gaa
Glu

act
Thr
670

aaa

Lys

aaa

Lys

aaa
Lys
575

aaa

Lys

cag
Gln

act
Thr

ttg

Leu

geca
Ala
655

got
Ala

acc
Thr

aca
Thr
560

ctg

Leu

aag

Lys

gag
Glu

ctg

Leu

gect
Ala
640

gcg
Ala

tgt
Cys

aaa

Lys

tta

Leu

ttg

Leu

gaa
Glu

ttt
Phe

ctt
Leu
625

atc

Ile

aaa

Lys

tta

Leu

gga
Gly

77127

gag
Glu

gac

Asp

aaa

Lys

act
Thr
610

caa
Gln

ttc
Phe

gac

Asp

gaa
Glu

gaa
Glu
690

gaa
Glu

tta

Leu

tta
Leu
595

cag
Gln

gaa
Glu

aag

Lys

att

Ile

cta
Leu
675

tta

Leu

aat aag gct

Asn Lys Ala

565

ata gaa gac
[le Glu Asp

580

acc
Thr

tat
Tyr

cga

Arg

gat
Asp

tgt
Cys
660

aag

Lys

atc
[le

ttg

Leu

tgg
Trp

gag
Glu

ttg
Leu
645

gce
Ala

ttt
Phe

aaa

Lys

gaa
Glu

get
Ala

ata
[le
630

gtt

Val

aca
Thr

aat

Asn

acc
Thr

ttc
Phe

ttg

Leu

ttt
Phe

caa
Gln
615

tta

Leu

ggt
Gly

aaa

Lys

caa
Gln

aaa
Lys
695

1793

1841

1889

1937

1985

2033

2081

2129

21717



gaa
Glu

ctt

Leu

gaa
Glu

cag
Gln

gct
Ala
760

aca
Thr

aaa

Lys

aaa

Lys

agt

Ser

gag
Glu

gag
Glu

ttg

Leu

aac
Asn
745

gat
Asp

gtt
Val

aga

Arg

ggg
Gly

gaa
Glu
825

tta

Leu

aca
Thr

ata
Ile
730

cta

Leu

aca
Thr

gaa
Glu

gta
Val

tect
Ser
810

gaa
Glu

aaa

Lys

tct
Ser
715

aat

Asn

aag

Lys

tct

Ser

gta
Val

aat
Asn
795

atc

Ile

gtg
Val

aag
Lys
700

aat

Asn

ata
Ile

tect

Ser

tect

Ser

cct
Pro
780

gaa
Glu

cat
His

cga

Arg

aga

Arg

aag

Lys

att

Ile

cat
His

tta
Leu
765

aag

Lys

aat

Asn

gtt
Val

ccg

Pro

gaa
Glu

aaa

Lys

gat
Asp

atg
Met
750

ata

Ile

gac

Asp

gaa
Glu

agt

Ser

aac
Asn
830

aat

Asn

ata

Ile

caa
Gln
735

gaa
Glu

ata

Ile

age

Ser

ctt

Leu

tca
Ser
815

att

Ile

gaa
Glu

att
Ile
720

aaa

Lys

aac

Asn

aac

Asn

aaa

Lys

cag
GIn
800

gect
Ala

gca
Ala

tca

78/127

gat

tca

Ser Asp Ser

105

aca
Thr

gaa
Glu

aca
Thr

aat

Asn

tect

Ser
785

caa
Gln

atc

Ile

gaa
Glu

cag
GIn

gat
Asp

ttt
Phe

aaa
Lys
7170

aaa

Lys

gat
Asp

act
Thr

att
Ile

aat

Asn

act
Thr

aaa
Lys
755

ttg

Leu

atc

Ile

gaa
Glu

gaa
Glu

gaa
Glu
835

ttg

Leu

caa
Gln

atc
Ile
740

tge
Cys

att
Ile

tgt
Cys

Ccca

Pro

gac
Asp
820

gac

Asp

att

Ile

aga
Arg
725

aac

Asn

aat

Asn

tgt
Cys

tca

Ser

cca
Pro
805

caa
Gln

atc

Ile

caa
GlIn
710

att
Ile

gaa
Glu

gac

Asp

aat

Asn

gaa
Glu
790

geca
Ala

aag

Lys

aga

Arg

gag
Glu

aaa

Lys

ttt
Phe

aag

Lys

gaa
Glu
175

aga

Arg

aag

Lys

aaa

Lys

gtt
Val

2225

2213

2321

2369

2417

2465

2513

2561

2609



tta
Leu
840

aat

Asn

att

Ile

act
Thr

att

Ile

aag
Lys
920

aca
Thr

cta

Leu

aat

Asn

caa
Gln

gaa
Glu

gtt
Val

tta

Leu

gct
Ala
905

atc

Ile

aat

Asn

cgt
Arg

ctc

Leu

gaa
Glu

ctt

Leu

cat
His

agt
Ser
890

gaa
Glu

atg
Met

aat

Asn

act
Thr

agg
Arg
970

aat

Asn

aaa

Lys

ttt
Phe
875

aaa

Lys

tta

Leu

aaa

Lys

gtt
Val

ctt
Leu
955

gat
Asp

aat

Asn

aat
Asn
860

cag
Gln

gag
Glu

cat
His

ttg

Leu

tca
Ser
940

gat
Asp

ctg

Leu

gaa
Glu
845

gaa
Glu

cag
Gln

gtc
Val

gtg
Val

tca
Ser
925

caa
Gln

tca

Ser

tca

Ser

gga
Gly

aag

Lys

gaa
Glu

caa
Gln

cag
Gln
910

aat

Asn

ata

Ile

gtt
Val

aat

Asn

ctg

Leu

gaa
Glu

ctt

Leu

caa
Gln
895

aaa

Lys

gag
Glu

aaa

Lys

tect

Ser

ggt
Gly
975

aga

Arg

gaa
Glu

tct
Ser
880

att

Ile

agt

Ser

ata

Ile

tta

Leu

cag
GIn
960

tect

Ser

gca
Ala

aaa
Lys
865

ctt

Leu

cag
Gln

aaa

Lys

gaa
Glu

atg
Met
945

att

Ile

gag
Glu

79/127

ttt
Phe
850

gca
Ala

tct

Ser

tca

Ser

aat

Asn

act
Thr
930

cac

His

tca

Ser

gag
Glu

tta

Leu

gaa
Glu

gaa
Glu

aat

Asn

caa
Gln
915

gct
Ala

acg
Thr

aac

Asn

gat
Asp

ctc

Leu

tta

Leu

aaa

Lys

tat
Tyr
900

gaa
Glu

aca
Thr

aaa

Lys

ata
Ile

aat

Asn
980

act
Thr

aat

Asn

aag
Lys
885

gat
Asp

cag
Gln

aga

Arg

ata

Ile

gat
Asp
965

ttg

Leu

att
Ile

aaa
Lys
870

aat

Asn

att
Ile

gag
Glu

agec

Ser

gac
Asp
950

ttg

Leu

Gca

Pro

gag
Glu
855

cag
Gln

tta

Leu

gca
Ala

gaa
Glu

att
Ile
935

gaa
Glu

cte

Leu

aat

Asn

2657

2705

2753

2801

2849

2897

2945

2993

3041



80/127

aca cag tta gac ctt tta ggt aat gat tat ttg gta agt aag caa gtt 3089
Thr GIn Leu Asp Leu Leu Gly Asn Asp Tyr Leu Val Ser Lys Gln Val
985 990 995

aaa gaa tat cga att caa gaa ccc aat agg gaa aat tct ttc cac 3134
Lys Glu Tyr Arg Ile GIn Glu Pro Asn Arg Glu Asn Ser Phe His
1000 1005 1010

tct agt att gaa get att tgg gaa gaa tgt aaa gag att gtg aag 3179
Ser Ser Ile Glu Ala Ile Trp Glu Glu Cys Lys Glu Ile Val Lys
1015 1020 1025

gcc tct tcc aaa aaa agt cat cag att gag gaa ctg gaa caa caa 3224
Ala Ser Ser Lys Lys Ser His GIn Ile Glu Glu Leu Glu GIn GIn
1030 1035 1040

att gaa aaa ttg cag gca gaa gta aaa ggc tat aag gat gaa aac 3269
Ile Glu Lys Leu GIn Ala Glu Val Lys Gly Tyr Lys Asp Glu Asn
1045 1050 1055

aat aga cta aag gag aag gag cat aaa aac caa gat gac cta cta 3314
Asn Arg Leu Lys Glu Lys Glu His Lys Asn GIn Asp Asp Leu Leu
1060 1065 1070

aaa gaa aaa gaa act ctt ata cag cag ctg aaa gaa gaa ttg caa 3359
Lys Glu Lys Glu Thr Leu Ile GIn GIn Leu Lys Glu Glu Leu GlIn
1075 1080 1085

gaa aaa aat gtt act ctt gat gtt caa ata cag cat gta gtt gaa 3404
Glu Lys Asn Val Thr Leu Asp Val GIn Ile GIn His Val Val Glu
1090 1095 1100

gga aag aga gcg ctt tca gaa ctt aca caa ggt gtt act tge tat 3449
Gly Lys Arg Ala Leu Ser Glu Leu Thr GIn Gly Val Thr Cys Tyr
1105 1110 1115



aag
Lys
1120

gtt
Val
1135

aag
Lys
1150

caa
Gln
1165

gta
Val
1180

aat
Asn
1195

gaa
Glu
1210

tect
Ser
1225

agg
Arg
1240

geca
Ala

gaa
Glu

gaa
Glu

gaa
Glu

aag

Lys

ttg

Leu

gaa
Glu

gca
Ala

aag

Lys

aaa

Lys

tgt
Cys

tct

Ser

cat
His

gaa
Glu

caa
GlIn

acc
Thr

age

Ser

gaa
Glu

ata

Ile

agt

Ser

atc

Ile

ctt

Leu

ctc

Leu

gat
Asp

aac

Asn

tect

Ser

gaa
Glu

aag

Lys

cat
His

atc

Ile

cag
Gln

aag

Lys

atg
Met

agg
Arg

gect
Ala

gat
Asp

gaa
Glu
1125

tca
Ser
1140

tta
Leu
1155

gat
Asp
1170

ctg
Leu
1185

aaa
Lys
1200

caa
Gln
1215

cgt
Arg
1230

tat
Tyr
1245

ctt

Leu

gce
Ala

aag

Lys

tct

Ser

aaa

Lys

cat
His

gaa
Glu

acc
Thr

gct
Ala

gaa
Glu

aag

Lys

cta

Leu

gtc
Val

gaa
Glu

tta

Leu

aca
Thr

cag
Gln

gac

Asp

aca
Thr

tta

Leu

gaa
Glu

aaa

Lys

gaa
Glu

ctt

Leu

gaa
Glu

aat

Asn

ctg

Leu

att

Ile

gaa
Glu

aga

Arg

aac

Asn

atc

Ile

caa
Gln

aaa

Lys

ctg

Leu

aaa

Lys

81/127

tta gag
Leu Glu
1130

caa gac
Gln Asp
1145

aat ttg
Asn Leu
1160

acc aaa
Thr Lys
1175

aca cag
Thr Gln
1190

tta aaa
Leu Lys
1205

ttg aaa
Leu Lys
1220

aaa gca
Lys Ala
1235

gag aaa
Glu Lys
1250

act
Thr

att

Ile

aag

Lys

gat
Asp

tta

Leu

gaa
Glu

gag
Glu

gat
Asp

ctg

Leu

cag
GIn

ttg

Leu

gaa
Glu

tta

Leu

aca
Thr

gaa
Glu

gaa
Glu

ctt

Leu

act
Thr

aaa

Lys

gaa
Glu

ttt
Phe

aat

Asn

aat

Asn

gaa
Glu

cte

Leu

cag
GIn

gat
Asp

3494

3539

3584

3629

3674

3719

3764

3809

3854



gcc  aaa
Ala Lys
1255

cgt gat
Arg Asp
1270

aaa aag
Lys Lys
1285

acc att
Thr Tle
1300

gaa gct
Glu Ala
1315

aaa gag
Lys Glu
1330

gaa caa
Glu Gln
1345

gag gaa
Glu Glu
1360

aaa tgc
Lys Cys
1375

aag

Lys

gag
Glu

aaa

Lys

cag
GlIn

ata

Ile

aaa

Lys

act
Thr

gtt
Val

aat

Asn

cag
Gln

gat
Asp

aac

Asn

caa
Gln

caa
Gln

ata

Ile

cag
Gln

gaa
Glu

gat
Asp

att

Ile

aaa

Lys

cag
GIn

cte

Leu

cag
Gln

att

Ile

gta
Val

agg
Arg

ttg

Leu

aag
Lys
1260

tta
Leu
1275

tgt
Cys
1290

aag
Lys
1305

tat
Tyr
1320

gaa
Glu
1335

gaa
Glu
1350

ctg
Leu
1365

gaa
Glu
1380

caa
Gln

ctg

Leu

tct

Ser

gag
Glu

gag
Glu

gac

Asp

cag
Gln

gce
Ala

acc
Thr

gta
Val

agg
Arg

cag
Gln

cag
Gln

aga

Arg

atg
Met

gat
Asp

aca
Thr

aaa

Lys

cag
Gln

att

Ile

gaa
Glu

tta

Leu

gca
Ala

cga

Arg

caa
Gln

gaa
Glu

aac

Asn

aaa

Lys

aaa

Lys

tta

Leu

aat

Asn

tgc
Cys

atg
Met

gtg
Val

ttg

Leu

aat

Asn

82/127

gag gta
Glu Val
1265

att aat
[le Asn
1280

gat atg
Asp Met
1295

aat cag
Asn GIn
1310

aaa gat
Lys Asp
1325

aca cta
Thr Leu
1340

ctt gag
Leu Glu
1355

gaa aaa
Glu Lys
1370

caa agg
Gln Arg
1385

tct

Ser

gaa
Glu

aaa

Lys

aaa

Lys

cta

Leu

gaa
Glu

gect
Ala

tgg
Trp

tca

Ser

gta
Val

ctg

Leu

cag
GlIn

gtg
Val

aat

Asn

gaa
Glu

aaa

Lys

aag

Lys

aat

Asn

atg
Met

gag
Glu

cga

Arg

gaa
Glu

gtt
Val

cag
Gln

tta

Leu

gaa
Glu

aaa

Lys

3899

3944

3989

4034

4079

4124

4169

4214

4259



gaa
Glu
1390

caa
Gln
1405

aag
Lys
1420

gaa
Glu
1435

gac
Asp
1450

aca
Thr
1465

gaa
Glu
1480

gca
Ala
1495

cta

Leu
1510

cat
His

gat
Asp

aaa

Lys

gca
Ala

agg
Arg

gce
Ala

gaa
Glu

ctg

Leu

aaa

Lys

gag
Glu

gag
Glu

tgg
Trp

gag
Glu

gag
Glu

cag
GlIn

cga

Arg

ata

Ile

agg
Arg

aac

Asn

tta

Leu

tta

Leu

aat

Asn

cgt
Arg

ctg

Leu

gat
Asp

tce

Ser

atc

Ile

aac aca
Asn Thr
1395

cag gag
GIn Glu
1410

gaa gaa
Glu Glu
1425

ata cga
Ile Arg
1440

ttt ttt
Phe Phe
1455

aca gag
Thr Glu
1470

caa ctg
GIn Leu
1485

agt aat
Ser Asn
1500

ata tca
Ile Ser
1515

gat
Asp

tct

Ser

aaa

Lys

aat

Asn

aag

Lys

aaa

Lys

gtt
Val

gta
Val

gag
Glu

gtg
Val

gaa
Glu

atg
Met

aaa

Lys

caa
Gln

gat
Asp

gca
Ala

cag
Gln

act
Thr

ctt

Leu

cag
Gln

atg
Met

gag
Glu

cag
Gln

agt

Ser

gct
Ala

aaa

Lys

tct

Ser

gga
Gly

aaa

Lys

ctt

Leu

atg
Met

aat

Asn

gac

Asp

tta

Leu

gat
Asp

aaa

Lys

83/127

aag
Lys
1400

tat
Tyr
1415

atc
Ile
1430

aaa
Lys
1445

gaa
Glu
1460

ctt
Leu
1475

gaa
Glu
1490

aat
Asn
1505

ata
[le
1520

ctc

Leu

aat

Asn

act
Thr

aaa

Lys

atg
Met

caa
Gln

ata
Ile

gaa
Glu

gaa
Glu

act
Thr

goct
Ala

caa
Gln

tat
Tyr

gaa
Glu

aag

Lys

cag
Gln

att

Ile

aca
Thr

aat

Asn

gat
Asp

gcg
Ala

get
Ala

ata
Ile

tgg
Trp

cta

Leu

gaa
Glu

caa
Gln

ctt

Leu

aga

Arg

aaa

Lys

gag
Glu

ctg

Leu

Cga

Arg

aaa

Lys

caa
GIn

atc

[le

4304

4349

4394

4439

4484

4529

4574

4619

4664



atg
Met
1525

ctt
Leu
1540

aaa
Lys
1555

aca
Thr
1570

att
Ile
1585

cct
Pro
1600

aag
Lys
1615

aat
Asn
1630

tca
Ser
1645

gat
Asp

caa
Gln

ata

Ile

gaa
Glu

caa
Gln

ggt
Gly

agg
Arg

aag

Lys

gat
Asp

atc

Ile

act
Thr

gag
Glu

aat

Asn

ttt
Phe

tgt
Cys

aag

Lys

aag

Lys

gat

aag

Lys

gaa
Glu

gat
Asp

gat
Asp

aca
Thr

acc
Thr

agt

Ser

aat

Asn

aga

CCC

Pro

cct

Pro

gga
Gly

caa
Gln

cct

Pro

aca
Thr

aat

Asn

gect
Ala

aat

Asp Arg Asn

aaa
Lys
1530

cta
Leu
1545

tect
Ser
1560

age
Ser
1575

tta
Leu
1590

cca
Pro
1605

gaa
Glu
1620

aca
Thr
1635

tect
Ser
1650

cgt
Arg

tcg

Ser

gta
Val

act
Thr

cag
Gln

gtg
Val

atg
Met

CGCC

Pro

tct

Ser

att

Ile

aca
Thr

gtc
Val

cga

Arg

cca

Pro

aca
Thr

gag
Glu

aga

Arg

gtc
Val

agt tca

Ser Ser

agt ttt
Ser Phe

ctt gac
Leu Asp

ttt cca
Phe Pro

aac aaa

Asn Lys

gtt aag
Val Lys

gag gac
Glu Asp

act aat
Thr Asn

aaa aag

Lys Lys

84/127

gca gat
Ala Asp
1535

gaa att
Glu TIle
1550

tet tgt
Ser Cys
1565

aaa cct
Lys Pro
1580

atg gca
Met Ala
1595

att ccc
Ile Pro
1610

ttg gtg
Leu Val
1625

ttg aaa
Leu Lys
1640

gaa caa
Glu GIn
1655

cct

Pro

tce

Ser

gaa
Glu

gag
Glu

gtg
Val

aag

Lys

aaa

Lys

ttt
Phe

aag

Lys

gac

Asp

aga

Arg

gtg
Val

tta

Leu

aaa

Lys

gect
Ala

tgt
Cys

cct

Pro

gtt
Val

aaa

Lys

aat

Asn

tca

Ser

gag
Glu

cac
His

cgg
Arg

gaa
Glu

att

Ile

gceo
Ala

4709

4754

4799

4844

4889

4934

4979

5024

5069



ata
Ile
1660

tce
Ser
1675

cta
Leu
1690

caa
Gln
1705

cte
Leu
1720

cga
Arg
1735

gat
Asp
1750

agt
Ser
1765

aaa
Lys
1780

cgt
Arg

ata

Ile

cag
GlIn

tca

Ser

tca

Ser

gce
Ala

ata

Ile

gat
Asp

taa

cca

Pro

att

Ile

aaa

Lys

aaa

Lys

aat

Asn

aaa

Lys

tca

Ser

cac
His

tca

Ser

ggt
Gly

ttt
Phe

gca
Ala

gta
Val

cgg
Arg

ggc
Gly

cag
Gln

tect

Ser

gta
Val

gga
Gly

aag

Lys

gaa
Glu

aaa

Lys

caa
GlIn

att

Ile

aag
Lys
1665

aac
Asn
1680

gac
Asp
1695

aag
Lys
1710

geca
Ala
1725

tta
Leu
1740

gtg
Val
1755

atc
Ile
1770

aaa

Lys

ctg

Leu

ttec
Phe

ata

Ile

agt

Ser

tac

Tyr

att

Ile

aaa

aca
Thr

gce
Ala

tta

Leu

att

Ile

aaa

Lys

aca
Thr

tta

Leu

Ccga

tat
Tyr

act
Thr

caa
Gln

gaa
Glu

gaa
Glu

agt

Ser

atg
Met

cga

tct

Ser

aag

Lys

cat
His

aca
Thr

aat

Asn

gaa
Glu

gac

Asp

ctt

Lys Arg Arg Leu

atcacttatg gaaatgttta atataaattt

85/127

tta ogg
Leu Arg
1670

aaa aaa
Lys Lys
1685

tct cce
Ser Pro
1700

atg agc
Met Ser
1715

gtg tct
Val Ser
1730

att tca
[le Ser
1745

cag aaa
Gln Lys
1760

cga aca
Arg Thr
1775

tatagtcata gtcattggaa

agt

Ser

gaa
Glu

tca

Ser

tect

Ser

caa
Gln

tect

Ser

atg
Met

aaa

Lys

cag
GIn

gga
Gly

att
Ile

tca

Ser

cca

Pro

cct

Pro

aag

Lys

aca
Thr

gca
Ala

aca
Thr

ctt

Leu

aag

Lys

aaa

Lys

att

Ile

gag
Glu

gce
Ala

5114

5159

5204

5249

5294

5339

5384

5429

5485



cttgcatcct

gattgetgtt

tttataaggc

tggatcagtg

gtaataggtc

ttatctgtta

aagtgtgtac

attagaatgt

acggggtatg

atgaggtatc

tttagatcat

atcagatagt

ctccceeotge

gcccatgagg

ttgtcaaaaa

<210> 186

211>

<212> PRT
Q213

1780

gtattgtaaa

ttatacatag

ttttttataa

aagatcctag

aggtatttgg

tacaactgat

agatcacaaa

ctcacttatt

tgagatgttt

catcccctca

ttaaaaatat

agatcattct

aaccgtcagt

tcaattgatt

daaaa

Homo sapiens

tataaatgta

tataatttta

tagettettt

gaaagagget

tttacttata

tttacatatc

acatgtatat

ttgtaaacat

tgacacagge

agcatttttc

acaagtaagt

ttttatctta

acccttacca

ttatttttag

86/127

tatattatgc

attcaataaa

caaactgtat

gttattctca

tttaacaatg

tgtttggatt

acattattta

tttgtgggta

atgcaatgtg

ctttgaatta

tattattgat

tttgttttte

gccactggta

atcccataaa

attaaatcac

tgagtcaaaa

ttccctatta

tttattttge

tcttatgaat

atagctagga

gaaaagatct

catagtacat

aaatacgtgt

cagataatcc

tatagtcact

tacccattaa

accattcttc

taaatgagaa

tctgecatata

tttgtatatt

tctcagacat

tatacaggat

tttttttact

tttggagaat

caagtcttta

gtatatattt

atcatggaga

aattacattc

ctattgtget

ccatccccac

tactctgtat

catgcagtct

9545

5605

9665

5725

5785

5845

5905

5965

6025

6085

6145

6205

6265

6325

6339



<400> 186

Met

1

Phe

Ile

Glu

Ile

65

Val

Ile

Phe

Phe

Glu Ser

Ser Ala

Lys Leu
35

Ala Asn
50

Arg Pro

His Ile

Leu Gly

Ser Phe
115

GIn Gly
130

Asn Phe

Asp Pro
20

Asp Leu

Ser Phe

Phe Thr

Leu Asp

85

Arg Leu
100

Ser Lys

Cys Ile

Asn

Ile

Ser

Glu

Gln

10

Ser

Ser

Val

Met

Gln

Ala

His

Ser

55

Ser

Gln

Glu

Phe

Gln
135

Glu

Arg

Glu
40

Lys

Glu

Thr

Lys

Gly

120

Pro

Gly Val
10

Pro Ser
25

Phe Ser

Asp Tyr

Lys Glu

Val Val

90

Ser Ser
105

Pro Ala

Val Lys

87/127

Pro

Glu

Leu

Leu

Leu

15

Leu

Gly

Thr

Asp

Arg

Ile

Val

Gln

60

Glu

Lys

Gln

Thr

Leu
140

Pro

Asn

Ala

45

Val

Ser

Glu

Met

Gln

125

Leu

Ser Tyr Val
15

Phe Asp Gly
30

Pro Asn Thr

Cys Leu Arg

Glu Gly Cys
80

Pro GIn Cys
95

Ala GlIn Lys
110

Lys Glu Phe

Lys Gly GlIn



88/127

Ser Arg Leu Ile Phe Thr Tyr Gly Leu Thr Asn Ser Gly Lys Thr Tyr
145 150 155 160

Thr Phe GIn Gly Thr Glu Glu Asn Ile Gly Ile Leu Pro Arg Thr Leu
165 170 175

Asn Val Leu Phe Asp Ser Leu GIn Glu Arg Leu Tyr Thr Lys Met Asn
180 185 190

Leu Lys Pro His Arg Ser Arg Glu Tyr Leu Arg Leu Ser Ser Glu Gln
195 200 205

Glu Lys Glu Glu Ile Ala Ser Lys Ser Ala Leu Leu Arg GIn Ile Lys
210 215 220

Glu Val Thr Val His Asn Asp Ser Asp Asp Thr Leu Tyr Gly Ser Leu
225 230 235 240

Thr Asn Ser Leu Asn Ile Ser Glu Phe Glu Glu Ser Ile Lys Asp Tyr
245 250 255

Glu GIn Ala Asn Leu Asn Met Ala Asn Ser I[le Lys Phe Ser Val Trp
260 265 270

Val Ser Phe Phe Glu Ile Tyr Asn Glu Tyr Ile Tyr Asp Leu Phe Val
275 280 285



Pro Val
290

Asp Val
305

Ser Asp

Gln Ser

Ser Ile

Arg Val
370

Glu Arg
385

Gly Asn

Leu Lys

Ser

Lys

Ser

Val

Phe

355

Ile

Thr

Ile

Asn

Ser

Gly

Lys

Ala

340

Thr

Arg

Met

Asn

Ser
420

Lys

Tyr

Glu

325

Phe

Val

Val

Lys

Thr

405

Glu

Phe

Ser

310

Ala

Thr

Lys

Ser

Thr

390

Ser

Lys

Gln

295

Phe

Tyr

Lys

Ile

Glu

375

Gln

Leu

Ser

Lys

Ile

Arg

Leu

Leu

360

Leu

Asn

Leu

Lys

Arg

Lys

Leu

Asn

345

Gln

Ser

Glu

Thr

Phe
425

Lys

Asp

Leu

330

Asn

Ile

Leu

Gly

Leu

410

Gln

89/127

Met

Leu

315

Lys

Ala

Glu

Cys

Glu

395

Gly

GlIn

Leu

300

GlIn

Leu

Ser

Asp

Asp

380

Arg

Lys

His

Arg Leu Ser GlIn

Trp Ile GIn Val
320

Gly Ile Lys His
335

Ser Arg Ser His
350

Ser Glu Met Ser
365

Leu Ala Gly Ser

Leu Arg Glu Thr
400

Cys Ile Asn Val
415

Val Pro Phe Arg
430



Glu

Lys

Glu

465

Val

Lys

Leu

Leu

Thr

545

Leu

Ser

Ile

450

Thr

Pro

Ser

Asn

Met

530

Gln

Glu

Lys

435

Cys

Leu

Asp

Ser

Val

515

Glu

Asn

Glu

Leu

Met

Asn

Thr

Gln

500

Lys

Asp

Val

Asn

Thr His

[le Val

Val Leu
470

Leu Asn
485

Asp Val

Arg Ala

Glu Asp

Glu Thr

550

Lys Ala
565

Tyr

Asn

455

Lys

Ser

Ser

Thr

Leu

535

Lys

Phe

Phe

440

Ile

Phe

Ser

Leu

Ile

520

Val

Leu

Ile

GlIn

Ser

Ser

Gln

Asp

505

Ser

Glu

Leu

Ser

Ser

Gln

Ala

Glu

490

Ser

Trp

Glu

Asp

His
570

90/127

Phe

Cys

Ile
475

Lys

Asn

Glu

Leu

Glu

955

Glu

Phe

Tyr

460

Ala

Leu

Ser

Asn

Glu

540

Asp

Glu

Asn Gly Lys
445

Leu Ala Tyr

Gln Lys Val

Phe Gly Pro
495

Asn Ser Lys
510

Ser Leu Glu
525

Asn Ala Glu

Leu Asp Lys

Lys Arg Lys
575

Gly

Asp

Cys

480

Val

Ile

Asp

Glu

Thr

960

Leu



Leu

Glu

Phe

Leu

625

Ile

Lys

Leu

Gly

Ser
705

Asp

Lys

Thr

610

Gln

Phe

Asp

Glu

Glu

690

Asp

Leu

Leu

995

Gln

Glu

Lys

Ile

Leu

675

Leu

Ser

Ile Glu
580

Thr Leu

Tyr Trp

Arg Glu

Asp Leu
645

Cys Ala

660

Lys Phe

Ile Lys

Leu Ile

Asp

Glu

Ala

Ile

630

Val

Thr

Asn

Thr

Gln
710

Leu

Phe

Gln

615

Leu

Gly

Lys

Gln

Lys

695

Glu

Lys

Lys

600

Arg

Glu

Lys

Val

Ile

680

Glu

Leu

Lys

985

Ile

Glu

Glu

Cys

Glu

665

Lys

Glu

Glu

Lys

Arg

Ala

Asn

Asp

650

Thr

Ala

Leu

Thr

91/127

Leu

Glu

Asp

Ala

635

Thr

Glu

Glu

Lys

Ser
715

Ile

Glu

Phe

620

Glu

Arg

Glu

Leu

Lys

100

Asn

Asn Glu Lys
590

Val Thr GIn
605

Lys Glu Thr

Arg Arg Leu

Glu Glu Ala
655

Ala Thr Ala
670

Ala Lys Thr
685

Arg Glu Asn

Lys Lys Ile

Lys

Glu

Leu

Ala

640

Ala

Cys

Lys

Glu

Ile
720



92/127

Thr GIn Asn GIn Arg Ile Lys Glu Leu Ile Asn Ile Ile Asp GIn Lys
725 730 735

Glu Asp Thr Ile Asn Glu Phe GIn Asn Leu Lys Ser His Met Glu Asn
740 745 750

Thr Phe Lys Cys Asn Asp Lys Ala Asp Thr Ser Ser Leu Ile Ile Asn
755 760 765

Asn Lys Leu Ile Cys Asn Glu Thr Val Glu Val Pro Lys Asp Ser Lys
770 175 780

Ser Lys Ile Cys Ser Glu Arg Lys Arg Val Asn Glu Asn Glu Leu GlIn
785 790 795 800

GIn Asp Glu Pro Pro Ala Lys Lys Gly Ser Ile His Val Ser Ser Ala
805 810 815

Ile Thr Glu Asp GlIn Lys Lys Ser Glu Glu Val Arg Pro Asn Ile Ala
820 825 830

Glu Ile Glu Asp Ile Arg Val Leu Gln Glu Asn Asn Glu Gly Leu Arg
835 840 845

Ala Phe Leu Leu Thr Ile Glu Asn Glu Leu Lys Asn Glu Lys Glu Glu
850 855 860



93/127

Lys Ala Glu Leu Asn Lys GIn Ile Val His Phe GIn GIn Glu Leu Ser
865 870 875 880

Leu Ser Glu Lys Lys Asn Leu Thr Leu Ser Lys Glu Val Gln GIn Ile
885 890 895

Gln Ser Asn Tyr Asp Ile Ala Ile Ala Glu Leu His Val GIn Lys Ser
900 905 910

Lys Asn GIn Glu GIn Glu Glu Lys Ile Met Lys Leu Ser Asn Glu Ile
915 920 925

Glu Thr Ala Thr Arg Ser Ile Thr Asn Asn Val Ser GIn Ile Lys Leu
930 935 940

Met His Thr Lys Ile Asp Glu Leu Arg Thr Leu Asp Ser Val Ser Gln
945 950 955 960

Ile Ser Asn Ile Asp Leu Leu Asn Leu Arg Asp Leu Ser Asn Gly Ser
965 970 975

Glu Glu Asp Asn Leu Pro Asn Thr Gln Leu Asp Leu Leu Gly Asn Asp
980 985 990

Tyr Leu Val Ser Lys Gln Val Lys Glu Tyr Arg Ile GIn Glu Pro Asn
995 1000 1005



Arg

Cys

Glu

Gly

Asn

Leu

Ile

Gln

Ile

Glu Asn
1010

Ser

Lys Glu Ile

1025

Glu Leu
1040

Glu

Tyr Lys Asp

1055

Gln Asp Asp
1070

Lys Glu Glu

1085

GIn His
1100

Val

Gly Val Thr

1115

Leu Glu
1130

Thr

Phe

Val

Gln

Glu

Leu

Leu

Val

Cys

GlIn

His

Lys

Gln

Asn

Leu

Gln

Glu

Tyr

Lys

Ser Ser Ile

1015

Ala Ser Ser
1030

[le Glu Lys
1045

Asn Arg Leu
1060

Lys Glu Lys
1075

Glu Lys Asn
1090

Gly Lys Arg
1105

Lys Ala Lys
1120

Val
1135

Glu Cys

Glu

Lys

Leu

Lys

Glu

Val

Ala

Ile

Ser

94/127

Ala

Lys

Gln

Glu

Thr

Thr

Leu

Lys

His

Ile Trp
1020

Ser His

1035

Ala Glu
1050

Lys Glu

1065

Leu Ile

1080

Leu Asp
1095

Ser Glu

1110

Glu Leu
1125

Ser Ala

1140

Glu

GIn

Val

His

Gln

Val

Leu

Glu

Lys

Glu

Ile

Lys

Lys

Gln

GlIn

Thr

Thr

Leu



Glu

Arg

Asn

Ile

Gln

Lys

Leu

Lys

Lys

GIn Asp
1145

Asn Leu
1160

Thr Lys
1175

Thr GlIn
1190

Leu Lys
1205

Leu Lys
1220

Lys Ala
1235

Glu Lys
1250

Glu Val
1265

Ile

Lys

Asp

Leu

Glu

Glu

Asp

Leu

Ser

Leu

Glu

Leu

Thr

Glu

Glu

Leu

Thr

Val

Glu

Phe

Asn

Asn

Glu

Leu

Gln

Asp

Met

Lys Glu Ser Ile
1150

GIn Glu His Leu
1165

Val Lys Glu Leu
1180

Asn Leu GIn Asp
1195

Glu Glu Thr Asn
1210

Ser Ala Ser Ser
1225

Arg Lys Glu Glu
1240

Ala Lys Lys Gln
1255

Arg Asp Glu Asp
1270

95/127

Ile Leu Lys Leu
1155

GIn Asp Ser Val
1170

Lys Leu Lys Glu
1185

Met Lys His Leu
1200

Arg GIn Glu Thr
1215

Ala Arg Thr GIn
1230

Asp Tyr Ala Asp
1245

Ile Lys GlIn Val
1260

Lys Leu Leu Arg
1275

Glu

Lys

Glu

Leu

Glu

Asn

Leu

GIn

Ile



Lys

Leu

Asn

Cys

Met

Val

Leu

Asn

Gly

Ile Asn
1280

Asp Met
1295

Asn Gln
1310

Lys Asp
1325

Thr Leu
1340

Leu Glu
1355

Glu Lys
1370

GIn Arg
1385

Lys Leu
1400

Glu

Lys

Lys

Leu

Glu

Ala

Trp

Ser

Thr

Leu

GlIn

Val

Asn

Glu

Lys

Lys

Asn

Asn

Glu

Arg

Glu

Val

Gln

Leu

Glu

Lys

Leu

96/127

Lys Lys Lys Asn GIn
1285

Thr Ile GIn GIn Leu
1300

Glu Ala Ile GIn GlIn
1315

Lys Glu Lys Ile Ile
1330

Glu GlIn Thr GIn Val
1345

Glu Glu Val Glu Arg
1360

Lys Cys Asn Asp Leu
1375

Glu His Glu Asn Asn
1390

GIn Asp Glu Leu GIn
1405

Cys Ser
1290

Lys Glu
1305

Tyr Glu
1320

Glu Asp
1335

Glu Gln
1350

Leu Ala
1365

Glu Thr
1380

Thr Asp
1395

Glu Ser
1410

GlIn

GlIn

Arg

Met

Asp

Thr

Lys

Val

Glu

Glu

Leu

Ala

Arg

Gln

Glu

Asn

Leu

GlIn



Lys

Leu

Met

Asn

Asp

Leu

Asp

Lys

Ser

Tyr Asn
1415

Ile Thr
1430

Lys Lys
1445

Glu Met
1460

Leu GIn
1475

Glu Tle
1490

Asn Glu
1505

Ile Glu
1520

Ala Asp
1535

Ala Asp

GIn Ala

Tyr Ala

Glu Ile

Lys Trp

GIn Leu

Ile Glu

Thr GlIn

Pro Asp

Arg

Lys

Glu

Leu

Arg

Lys

Gln

Ile

Lys

97/127

Lys Lys Trp Leu Glu Glu Lys Met

1420

Glu Ala Glu Asn
1435

Asp Arg Glu Arg
1450

Thr Ala Gln Leu
1465

Glu Glu Arg Asp
1480

Ala Leu Ile Ser
1495

Leu Lys Arg lle
1510

Met Asp Ile Lys
1525

Leu GIn Thr Glu
1540

Ile

Phe

Thr

Gln

Ser

Ile

Pro

Pro

1425
Arg Asn Lys
1440
Phe Lys Gln
1455
Glu Lys Asp
1470
Leu Val Ala
1485
Asn Val GIn
1500
Ser Glu Thr
1515
Lys Arg Ile
1530
Leu Ser Thr

1545

Met

Glu

Gln

Ser

Ala

Lys

Ser

Ser

Ser



Phe

Asp

Pro

Lys

Lys

Asp

Asn

Lys

Ser

Glu TIle Ser
1550

Ser Cys Glu
1565

Lys Pro Glu
1580

Met Ala Val
1595

Ile Pro Lys
1610

Leu Val Lys
1625

Leu Lys Phe
1640

Glu GlIn Lys
1655

Leu Arg Ser
1670

Arg Asn

Val Ser

Leu Glu

Lys His

Ala Arg

Cys Glu

Pro Ile

Val Ala

Gln Ala

98/127

Lys Ile Glu Asp Gly
1555

Thr Glu Asn Asp GIn
1570

I[le GIn Phe Thr Pro
1585

Pro Gly Cys Thr Thr
1600

Lys Arg Lys Ser Asn
1615

Asn Lys Lys Asn Ala
1630

Ser Asp Asp Arg Asn
1645

Ile Arg Pro Ser Ser
1660

Ser Ile Ile Gly Val
1675

Ser Val
1560

Ser Thr
1575

Leu GIn
1590

Pro Val
1605

Glu Met
1620

Thr Pro
1635

Ser Ser
1650

Lys Lys
1665

Asn Leu
1680

Val

Arg

Pro

Thr

Glu

Arg

Val

Thr

Ala

Leu

Phe

Asn

Val

Glu

Thr

Lys

Tyr

Thr



Lys Lys

Lys Glu Gly

1685

His Ser

Pro Ser Ile

1700

Thr Met Ser Ser Ser
1715

Asn Val

Ser Gln Pro

1730

Glu Ile Ser Ser Pro
1745

Asp GIn Lys Met Lys
1760

Leu Arg Thr Lys Thr
1775

<210>
VAR D2
212>
<213>

187
6459
DNA

Homo sapiens

Thr

Leu

Lys

Lys

Ile

Glu

Ala

Leu GlIn
1690

Gln Ser
1705

Leu Ser
1720

Arg Ala
1735

Asp Ile
1750

Ser Asp
1765

Lys
1780

99/127

Lys Phe Gly Asp Phe

Lys Ala Lys

Asn Val Glu

Lys Arg Lys

Ser Gly GIn

His GIn Ile

1695

Lys Ile
1710

Ala Ser
1725

Leu Tyr
1740

Val Ile
1755

[le Lys
1770

Leu GlIn

Ile Glu

Lys Glu

Thr Ser

Leu Met

Arg Arg



100/127

<220>
<221> CDS
<222> (93).. (5555)

<400> 187
agtgeggtge cctggecgee attgtttgaa tttgaaaacg gtaacatcge agtgetgete 60

gecgggtotgg ctagtcagge gaagtttgeca ga atg gaa tct aat ttt aat caa 113
Met Glu Ser Asn Phe Asn Gln
1 5

gag gga gta cct cga cca tct tat gtt ttt agt got gac cca att gca 161
Glu Gly Val Pro Arg Pro Ser Tyr Val Phe Ser Ala Asp Pro Ile Ala
10 15 20

agg cct tca gaa ata aat ttc gat ggc att aag ctt gat ctg tct cat 209
Arg Pro Ser Glu Ile Asn Phe Asp Gly Ile Lys Leu Asp Leu Ser His
25 30 35

gaa ttt tcc tta gtt gct cca aat act gag gca aac agt ttc gaa tct 257
Glu Phe Ser Leu Val Ala Pro Asn Thr Glu Ala Asn Ser Phe Glu Ser
40 45 50 55

aaa gat tat ctc cag gtt tgt ctt cga ata aga cca ttt aca cag tca 305
Lys Asp Tyr Leu GIn Val Cys Leu Arg Ile Arg Pro Phe Thr Gln Ser
60 65 70

gaa aaa gaa ctt gag tct gag ggec tgt gtg cat att ctg gat tca cag 353
Glu Lys Glu Leu Glu Ser Glu Gly Cys Val His Ile Leu Asp Ser GlIn
75 80 85

act gtt gtg ctg aaa gag cct caa tgc atc ctt ggt cgg tta agt gaa 401
Thr Val Val Leu Lys Glu Pro GIn Cys Ile Leu Gly Arg Leu Ser Glu

90 95 100

aaa agc tca ggg cag atg gca cag aaa ttc agt ttt tcc aag gtt ttt 449
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Lys Ser Ser Gly GIn Met Ala GIn Lys Phe Ser Phe Ser Lys Val Phe

105 110 115
ggc cca geca act aca cag aag gaa ttc ttt cag ggt tgec att atg caa 497
Gly Pro Ala Thr Thr GIn Lys Glu Phe Phe GIn Gly Cys Ile Met Gln
120 125 130 135
cca gta aaa gac ctc ttg aaa gga cag agt cgt ctg att ttt act tac 545
Pro Val Lys Asp Leu Leu Lys Gly GIn Ser Arg Leu Ile Phe Thr Tyr
140 145 150
ggg cta acc aat tca gga aaa aca tat aca ttt caa ggg aca gaa gaa 593
Gly Leu Thr Asn Ser Gly Lys Thr Tyr Thr Phe GIn Gly Thr Glu Glu
155 160 165
aat att ggc att ctg cct cga act ttg aat gta tta ttt gat agt ctt 641
Asn Ile Gly Ile Leu Pro Arg Thr Leu Asn Val Leu Phe Asp Ser Leu
170 175 180
caa gaa aga ctg tat aca aag atg aac ctt aaa cca cat aga tcc aga 689
GIn Glu Arg Leu Tyr Thr Lys Met Asn Leu Lys Pro His Arg Ser Arg
185 190 195
gaa tac tta agg tta tca tca gaa caa gag aaa gaa gaa att gct agc 137
Glu Tyr Leu Arg Leu Ser Ser Glu GIn Glu Lys Glu Glu Ile Ala Ser
200 205 210 215
aaa agt gca ttg ctt cgg caa att aaa gag gtt act gtg cat aat gat 785
Lys Ser Ala Leu Leu Arg GIn Ile Lys Glu Val Thr Val His Asn Asp
220 225 230
agt gat gat act ctt tat gga agt tta act aac tct ttg aat atc tca 833

Ser Asp Asp Thr Leu Tyr Gly Ser Leu Thr Asn Ser Leu Asn Ile Ser
235 240 245

gag ttt gaa gaa tcc ata aaa gat tat gaa caa gcc aac ttg aat atg 881



102/127

Glu Phe Glu Glu Ser Ile Lys Asp Tyr Glu GIn Ala Asn Leu Asn Met

250 255 260
gct aat agt ata aaa ttt toct gtg tgg gtt tct ttc ttt gaa att tac 929
Ala Asn Ser Ile Lys Phe Ser Val Trp Val Ser Phe Phe Glu Ile Tyr
265 270 275
aat gaa tat att tat gac tta ttt gtt cct gta tca tct aaa ttc caa 9717
Asn Glu Tyr Ile Tyr Asp Leu Phe Val Pro Val Ser Ser Lys Phe Gln
280 285 290 295

aag aga aag atg ctg cgc ctt tcc caa gac gta aag ggec tat tot ttt 1025
Lys Arg Lys Met Leu Arg Leu Ser GIn Asp Val Lys Gly Tyr Ser Phe
300 305 310

ata aaa gat cta caa tgg att caa gta tct gat tcc aaa gaa gcc tat 1073
Ile Lys Asp Leu GIn Trp Ile GIn Val Ser Asp Ser Lys Glu Ala Tyr
315 320 325

aga ctt tta aaa cta gga ata aag cac cag agt gtt gcc ttc aca aaa 1121
Arg Leu Leu Lys Leu Gly Ile Lys His GIn Ser Val Ala Phe Thr Lys
330 335 340

ttg aat aat gct tcc agt aga agt cac agc ata ttc act gtt aaa ata 1169
Leu Asn Asn Ala Ser Ser Arg Ser His Ser Ile Phe Thr Val Lys Ile
345 350 355

tta cag att gaa gat tct gaa atg tct cgt gta att cga gtc agt gaa 1217
Leu GIn Ile Glu Asp Ser Glu Met Ser Arg Val Ile Arg Val Ser Glu
360 365 370 375

tta tot tta tgt gat ctt gct ggt tca gaa cga act atg aag aca cag 1265
Leu Ser Leu Cys Asp Leu Ala Gly Ser Glu Arg Thr Met Lys Thr GlIn

380 385 390

aat gaa ggt gaa agg tta aga gag act ggg aat atc aac act tct tta 1313



103/127

Asn Glu Gly Glu Arg Leu Arg Glu Thr Gly Asn Ile Asn Thr Ser Leu
395 400 405

ttg act ctg gga aag tgt att aac gtc ttg aag aat agt gaa aag tca 1361
Leu Thr Leu Gly Lys Cys Ile Asn Val Leu Lys Asn Ser Glu Lys Ser
410 415 420

aag ttt caa cag cat gtg cct ttc cgg gaa agt aaa ctg act cac tat 1409
Lys Phe GIn GIn His Val Pro Phe Arg Glu Ser Lys Leu Thr His Tyr
425 430 435

ttt caa agt ttt ttt aat ggt aaa ggg aaa att tgt atg att gtc aat 1457
Phe GIn Ser Phe Phe Asn Gly Lys Gly Lys Ile Cys Met Ile Val Asn
440 445 450 455

atc agc caa tgt tat tta gecc tat gat gaa aca ctc aat gta ttg aag 1505
Ile Ser GIn Cys Tyr Leu Ala Tyr Asp Glu Thr Leu Asn Val Leu Lys
460 465 470

ttc tcc goc att gca caa aaa gtt tgt gtc cca gac act tta aat tcc 1553
Phe Ser Ala Ile Ala GIn Lys Val Cys Val Pro Asp Thr Leu Asn Ser
475 480 485

tct caa gag aaa tta ttt gga cct gtc aaa tct tct caa gat gta tca 1601
Ser GIn Glu Lys Leu Phe Gly Pro Val Lys Ser Ser GIn Asp Val Ser
490 495 500

cta gac agt aat tca aac agt aaa ata tta aat gta aaa aga gcc acc 1649
Leu Asp Ser Asn Ser Asn Ser Lys Ile Leu Asn Val Lys Arg Ala Thr
505 510 515

att tca tgg gaa aat agt cta gaa gat ttg atg gaa gac gag gat ttg 1697
Ile Ser Trp Glu Asn Ser Leu Glu Asp Leu Met Glu Asp Glu Asp Leu

520 525 930 935

gtt gag gag cta gaa aac gct gaa gaa act caa aat gtg gaa act aaa 1745
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Val Glu Glu Leu Glu Asn Ala Glu Glu Thr GIn Asn Val Glu Thr Lys
540 545 550

ctt ctt gat gaa gat cta gat aaa aca tta gag gaa aat aag gct ttc 1793
Leu Leu Asp Glu Asp Leu Asp Lys Thr Leu Glu Glu Asn Lys Ala Phe
555 560 565

att agc cac gag gag aaa aga aaa ctg ttg gac tta ata gaa gac ttg 1841
Ile Ser His Glu Glu Lys Arg Lys Leu Leu Asp Leu Ile Glu Asp Leu
570 575 580

aaa aaa aaa ctg ata aat gaa aaa aag gaa aaa tta acc ttg gaa ttt 1889
Lys Lys Lys Leu Ile Asn Glu Lys Lys Glu Lys Leu Thr Leu Glu Phe
585 590 595

aaa att cga gaa gaa gtt aca cag gag ttt act cag tat tgg gct caa 1937
Lys Ile Arg Glu Glu Val Thr GIn Glu Phe Thr GIn Tyr Trp Ala GIn
600 605 610 615

cgg gaa got gac ttt aag gag act ctg ctt caa gaa cga gag ata tta 1985
Arg Glu Ala Asp Phe Lys Glu Thr Leu Leu GIn Glu Arg Glu Ile Leu
620 625 630

gaa gaa aat gct gaa cgt cgt ttg got atc ttc aag gat ttg gtt ggt 2033
Glu Glu Asn Ala Glu Arg Arg Leu Ala Ile Phe Lys Asp Leu Val Gly
635 640 645

aaa tgt gac act cga gaa gaa gca gog aaa gac att tgt gcc aca aaa 2081
Lys Cys Asp Thr Arg Glu Glu Ala Ala Lys Asp Ile Cys Ala Thr Lys
650 655 660

gtt gaa act gaa gaa aca cat aat tat gta gga ttt gaa gat att att 2129
Val Glu Thr Glu Glu Thr His Asn Tyr Val Gly Phe Glu Asp Ile Ile

665 670 675

gat toct ctt caa gat aat gtt gct gat att aag aaa cag gct gaa att 2171
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Asp Ser Leu GIn Asp Asn Val Ala Asp Ile Lys Lys GIn Ala Glu Ile
680 685 690 695

gct cac tta tat att gca tct ctt cct gac ccc cag gaa gct act gect 2225
Ala His Leu Tyr Ile Ala Ser Leu Pro Asp Pro GIn Glu Ala Thr Ala
700 705 710

tgt tta gaa cta aag ttt aat caa att aaa gct gaa tta gct aaa acc 22173
Cys Leu Glu Leu Lys Phe Asn GIn Ile Lys Ala Glu Leu Ala Lys Thr
715 720 125

aaa gga gaa tta atc aaa acc aaa gaa gag tta aaa aag aga gaa aat 2321
Lys Gly Glu Leu Ile Lys Thr Lys Glu Glu Leu Lys Lys Arg Glu Asn
730 735 740

gaa tca gat tca ttg att caa gag ctt gag aca tct aat aag aaa ata 2369
Glu Ser Asp Ser Leu Ile GIn Glu Leu Glu Thr Ser Asn Lys Lys Ile
745 750 755

att aca cag aat caa aga att aaa gaa ttg ata aat ata att gat caa 2417
Ile Thr GIn Asn GIn Arg Ile Lys Glu Leu Ile Asn Ile Ile Asp GIn
760 765 770 775

aaa gaa gat act atc aac gaa ttt cag aac cta aag tct cat atg gaa 2465
Lys Glu Asp Thr Ile Asn Glu Phe GIn Asn Leu Lys Ser His Met Glu
780 785 790

aac aca ttt aaa tgc aat gac aag got gat aca tct tct tta ata ata 2513
Asn Thr Phe Lys Cys Asn Asp Lys Ala Asp Thr Ser Ser Leu Ile Ile
795 800 805

aac aat aaa ttg att tgt aat gaa aca gtt gaa gta cct aag gac agc 2561
Asn Asn Lys Leu Ile Cys Asn Glu Thr Val Glu Val Pro Lys Asp Ser

810 815 820

aaa tct aaa atc tgt tca gaa aga aaa aga gta aat gaa aat gaa ctt 2609
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Lys Ser Lys Ile Cys Ser Glu Arg Lys Arg Val Asn Glu Asn Glu Leu
825 830 835

cag caa gat gaa cca cca gca aag aaa ggg tct atc cat gtt agt tca 2657
Gln GIn Asp Glu Pro Pro Ala Lys Lys Gly Ser Ile His Val Ser Ser

840 845 850 855
gct atc act gaa gac caa aag aaa agt gaa gaa gtg cga ccg aac att 2705
Ala Ile Thr Glu Asp GIn Lys Lys Ser Glu Glu Val Arg Pro Asn Ile

860 865 870

gca gaa att gaa gac atc aga gtt tta caa gaa aat aat gaa gga ctg 2753
Ala Glu Ile Glu Asp Ile Arg Val Leu GIn Glu Asn Asn Glu Gly Leu
875 880 885

aga gca ttt tta ctc act att gag aat gaa ctt aaa aat gaa aag gaa 2801
Arg Ala Phe Leu Leu Thr Ile Glu Asn Glu Leu Lys Asn Glu Lys Glu
890 895 900

gaa aaa gca gaa tta aat aaa cag att gtt cat ttt cag cag gaa ctt 2849
Glu Lys Ala Glu Leu Asn Lys GIn Ile Val His Phe GIn GIn Glu Leu
905 910 915

tct ctt tct gaa aaa aag aat tta act tta agt aaa gag gtc caa caa 2897
Ser Leu Ser Glu Lys Lys Asn Leu Thr Leu Ser Lys Glu Val GIn Gln
920 925 930 935

att cag tca aat tat gat att gca att gct gaa tta cat gtg cag aaa 2945
Ile GIn Ser Asn Tyr Asp Ile Ala Ile Ala Glu Leu His Val GIn Lys
940 945 950

agt aaa aat caa gaa cag gag gaa aag atc atg aaa ttg tca aat gag 2993
Ser Lys Asn GIn Glu GIn Glu Glu Lys Ile Met Lys Leu Ser Asn Glu

955 960 965

ata gaa act gct aca aga agc att aca aat aat gtt tca caa ata aaa 3041
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[le Glu Thr Ala Thr Arg Ser Ile Thr Asn Asn Val Ser Gln Ile Lys
970 975 980

tta atg cac acg aaa ata gac gaa cta cgt act ctt gat tca gtt tct 3089
Leu Met His Thr Lys Ile Asp Glu Leu Arg Thr Leu Asp Ser Val Ser
985 990 995

cag att tca aac ata gat ttg ctc aat ctc agg gat ctg tca aat 3134
GIn Ile Ser Asn Ile Asp Leu Leu Asn Leu Arg Asp Leu Ser Asn
1000 1005 1010

ggt tct gag gag gat aat ttg cca aat aca cag tta gac ctt tta 3179
Gly Ser Glu Glu Asp Asn Leu Pro Asn Thr GIn Leu Asp Leu Leu
1015 1020 1025

ggt aat gat tat ttg gta agt aag caa gtt aaa gaa tat cga att 3224
Gly Asn Asp Tyr Leu Val Ser Lys Gln Val Lys Glu Tyr Arg Ile
1030 1035 1040

caa gaa ccc aat agg gaa aat tct ttc cac tct agt att gaa got 3269
GIn Glu Pro Asn Arg Glu Asn Ser Phe His Ser Ser Ile Glu Ala
1045 1050 1055

att tgg gaa gaa tgt aaa gag att gtg aag gcc tct tcc aaa aaa 3314
Ile Trp Glu Glu Cys Lys Glu Ile Val Lys Ala Ser Ser Lys Lys
1060 1065 1070

agt cat cag att gag gaa ctg gaa caa caa att gaa aaa ttg cag 3359
Ser His GIn Ile Glu Glu Leu Glu GIn GIn Ile Glu Lys Leu GIn
1075 1080 1085

gca gaa gta aaa ggc tat aag gat gaa aac aat aga cta aag gag 3404
Ala Glu Val Lys Gly Tyr Lys Asp Glu Asn Asn Arg Leu Lys Glu

1090 1095 1100

aag gag cat aaa aac caa gat gac cta cta aaa gaa aaa gaa act 3449



Lys
1105

ctt
Leu
1120

ctt
Leu
1135

tca
Ser
1150

gaa
Glu
1165

tca
Ser
1180

tta
Leu
1195

gat
Asp
1210

ctg
Leu

1225

aaa

Glu

ata

Ile

gat
Asp

gaa
Glu

ctt

Leu

gce
Ala

aag

Lys

tect

Ser

aaa

Lys

cat

His

cag
Gln

gtt
Val

ctt

Leu

gaa
Glu

aag

Lys

cta

Leu

gte
Val

gaa
Glu

tta

Lys

cag
Gln

caa
Gln

aca
Thr

aca
Thr

tta

Leu

gaa
Glu

aaa

Lys

gaa
Glu

ctt

Asn

ctg

Leu

ata

Ile

caa
GIn

att

Ile

gaa
Glu

aga

Arg

aac

Asn

atc

Ile

caa

Gln
1110

aaa
Lys
1125

cag
Gln
1140

ggt
Gly
1155

tta
Leu
1170

caa
Gln
1185

aat
Asn
1200

acc
Thr
1215

aca
Thr

1230

tta

Asp Asp

gaa gaa
Glu Glu

cat gta
His Val

gtt act
Val Thr

gag act
Glu Thr

gac att
Asp Ile

ttg aag
Leu Lys

aaa gat

Lys Asp

cag tta
Gln Leu

aaa gaa

Leu Leu

ttg caa
Leu Gln

gtt gaa
Val Glu

tge tat
Cys Tyr

cag aaa
Gln Lys

ttg gaa
Leu Glu

gaa ttt
Glu Phe

tta aat

Leu Asn

aca aat
Thr Asn

gaa gaa
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Lys Glu
1115

gaa aaa
Glu Lys
1130

gga aag
Gly Lys
1145

aag gca
Lys Ala
1160

gtt gaa
Val Glu
1175

aag gaa
Lys Glu
1190

caa gaa
Gln Glu
1205

gta aag
Val Lys
1220

aat ttg
Asn Leu

1235

gaa gaa

Lys

aat

Asn

aga

Arg

aaa

Lys

tgt
Cys

tect

Ser

cat
His

gaa
Glu

caa
Gln

ace

Glu

gtt
Val

gcg
Ala

ata

Ile

agt

Ser

atc
Ile

ctt

Leu

cte

Leu

gat
Asp

aac

Thr

act
Thr

ctt

Leu

aag

Lys

cat
His

atc

Ile

cag
Gln

aag

Lys

atg
Met

agg

3494

3539

3584

3629

3674

3719

3764

3809

3854



Lys
1240

caa
Gln
1255

cgt
Arg
1270

tat
Tyr
1285

aag
Lys
1300

tta
Leu
1315

tgt
Cys
1330

aag
Lys
1345

tat
Tyr

1360

gaa

His

gaa
Glu

ace
Thr

gct
Ala

caa
Gln

ctg

Leu

tct

Ser

gag
Glu

gag
Glu

gac

Leu

aca
Thr

cag
GIn

gac

Asp

gta
Val

agg
Arg

cag
GlIn

cag
GlIn

aga

Arg

atg

Leu

gaa
Glu

aat

Asn

ctg

Leu

cag
Gln

att

Ile

gaa
Glu

tta

Leu

gca
Ala

Cga

Gln

aaa

Lys

ctg

Leu

aaa

Lys

aaa

Lys

aaa

Lys

tta

Leu

aat

Asn

tge
Cys

atg

Leu
1245

ttg
Leu
1260

aaa
Lys
1275

gag
Glu
1290

gag
Glu
1305

att
Ile
1320

gat
Asp
1335

aat
Asn
1350

aaa
Lys

1365

aca

Lys

aaa

Lys

geca
Ala

aaa

Lys

gta
Val

aat

Asn

atg
Met

cag
Gln

gat
Asp

cta

Glu Glu Glu

gag gaa ctc
Glu Glu Leu

gat ctt cag
Asp Leu GIn

ctg act gat
Leu Thr Asp

tct gta atg
Ser Val Met

gaa ctg gag
Glu Leu Glu

aaa cag cga

Lys GIn Arg

aaa gtg gaa
Lys Val Glu

cta aat gtt
Leu Asn Val

gaa gaa cag
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Glu Glu
1250

tct gea
Ser Ala
1265

agg aag
Arg Lys
1280

gcc  aaa
Ala Lys
1295

cgt gat
Arg Asp
1310

aaa aag
Lys Lys
1325

acc att
Thr Tle
1340

gaa gct
Glu Ala
1355

aaa gag
Lys Glu

1370

gaa caa

Thr

age

Ser

gaa
Glu

aag

Lys

gag
Glu

aaa

Lys

cag
Gln

ata

Ile

aaa

Lys

act

Asn

tect

Ser

gaa
Glu

cag
GlIn

gat
Asp

aac

Asn

caa
GlIn

caa
GlIn

ata

Ile

cag

Arg

gct
Ala

gat
Asp

att

Ile

aaa

Lys

cag
Gln

cte

Leu

cag
Gln

att

Ile

gta

3899

3944

3989

4034

4079

4124

4169

4214

4259



Glu Asp
1375

gaa cag
Glu Gln
1390

ctg gcc
Leu Ala
1405

gaa acc
Glu Thr
1420

aca gat
Thr Asp
1435

gag tct
Glu Ser
1450

gaa aaa
Glu Lys
1465

cga aat
Arg Asn
1480

ttt aag
Phe Lys

1495

gag aaa

Met

gat
Asp

aca
Thr

aaa

Lys

gtg
Val

gaa
Glu

atg
Met

aaa

Lys

caa
GlIn

gat

Arg

caa
Gln

gaa
Glu

aac

Asn

ctt

Leu

cag
Gln

atg
Met

gag
Glu

cag
Gln

agt

Met

gtg
Val

ttg

Leu

aat

Asn

gga
Gly

aaa

Lys

ctt

Leu

atg
Met

aat

Asn

gac

Thr
1380

ctt
Leu
1395

gaa
Glu
1410

caa
Gln
1425

aag
Lys
1440

tat
Tyr
1455

atc
Ile
1470

aaa
Lys
1485

gaa
Glu

1500

ctt

Leu

gag
Glu

aaa

Lys

agg
Arg

cte

Leu

aat

Asn

act
Thr

aaa

Lys

atg
Met

caa

Glu

gect
Ala

tgg
Trp

tca

Ser

act
Thr

gect
Ala

caa
Gln

tat
Tyr

gaa
Glu

aag

Glu

aaa

Lys

aag

Lys

aat

Asn

aat

Asn

gat
Asp

gcg
Ala

get
Ala

ata

Ile

tgg
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Gln Glu GlIn
1385

tta gag gaa
Leu Glu Glu
1400

gaa aaa tgc
Glu Lys GCys
1415

aaa gaa cat
Lys Glu His
1430

ctt caa gat
Leu GIn Asp
1445

aga aag aaa
Arg Lys Lys
1460

aaa gaa gca
Lys Glu Ala
1475

gag gac agg
Glu Asp Arg
1490

ctg aca gcc
Leu Thr Ala

1505

Cga gaa gaa

Thr

gtt
Val

aat

Asn

gag
Glu

gag
Glu

tgg
Trp

gag
Glu

gag
Glu

cag
Gln

cga

Gln

gaa
Glu

gat
Asp

aac

Asn

tta

Leu

tta

Leu

aat

Asn

cgt
Arg

ctg

Leu

gat

Val

agg
Arg

ttg

Leu

aac

Asn

cag
GIn

gaa
Glu

ata

Ile

ttt
Phe

aca
Thr

caa

4304

4349

4394

4439

4484

4529

4574

4619

4664



Glu Lys
1510

ctg gtt
Leu Val
1525

aat gta
Asn Val
1540

tca gag
Ser Glu
1555

aaa ogt
Lys Arg
1570

cta tog
Leu Ser
1585

tct gta
Ser Val
1600

agc act
Ser Thr
1615

tta cag
Leu GIn

1630

cca gtg

Asp

gca
Ala

cag
GIn

act
Thr

att

Ile

aca
Thr

gtc
Val

Ccga

Arg

CCa

Pro

aca

Ser

got
Ala

aaa

Lys

tct

Ser

agt

Ser

agt

Ser

ctt

Leu

ttt
Phe

aac

Asn

gtt

Asp

tta

Leu

gat
Asp

aaa

Lys

tca

Ser

ttt
Phe

gac

Asp

CCa

Pro

aaa

Lys

aag

Leu
1515

gaa
Glu
1530

aat
Asn
1545

ata
Ile
1560

geca
Ala
1575

gaa
Glu
1590

tect
Ser
1605

aaa
Lys
1620

atg
Met

1635

att

Gln

ata

[le

gaa
Glu

gaa
Glu

gat
Asp

att

Ile

tgt
Cys

cct

Pro

gca
Ala

CGC
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Lys Trp Arg Glu Glu

cag cta
Gln Leu

att gaa
[le Glu

aca caa
Thr GIn

cct gac

Pro Asp

tcc aga

Ser Arg

gaa gtg
Glu Val

gag tta
Glu Leu

gtg aaa
Val Lys

aag gct

aaa

Lys

caa
Gln

atc

Ile

aaa

Lys

aat

Asn

tca

Ser

gag
Glu

cac
His

cge

1520

gca ctg
Ala Leu
1535

cta aaa
Leu Lys
1550

atg gat
Met Asp
1565

ctt caa
Leu GIn
1580

aaa ata
Lys Ile
1595

aca gaa
Thr Glu
1610

att caa
Ile GIn
1625

cct ggt
Pro Gly
1640

aag agg

Arg Asp GIn

ata

Ile

agg
Arg

atc

Ile

act
Thr

gag
Glu

aat

Asn

ttt
Phe

tgt
Cys

aag

tcc

Ser

atc

Ile

aag

Lys

gaa
Glu

gat
Asp

gat
Asp

aca
Thr

acc
Thr

agt

agt

Ser

ata

Ile

CGC

Pro

cct

Pro

gga
Gly

caa
Gln

cct

Pro

aca
Thr

aat

4709

4754

4799

4844

4889

4934

4979

5024

5069



Pro
1645

gaa
Glu
1660

aca
Thr
1675

tct
Ser
1690

aag
Lys
1705

aac
Asn
1720

gac
Asp
1735

aag
Lys
1750

gca
Ala

1765

tta

Val

atg
Met

CGC

Pro

tct

Ser

aaa

Lys

ctg

Leu

ttc
Phe

ata

Ile

agt

Ser

tac

Thr

gag
Glu

aga

Arg

gtc
Val

aca
Thr

gce
Ala

tta

Leu

att

Ile

aaa

Lys

aca

Val

gag
Glu

act
Thr

aaa

Lys

tat
Tyr

act
Thr

caa
Gln

gaa
Glu

gaa
Glu

agt

Lys

gac

Asp

aat

Asn

aag

Lys

tct

Ser

aag

Lys

cat
His

aca
Thr

aat

Asn

gaa

Ile
1650

ttg
Leu
1665

ttg
Leu
1680

gaa
Glu
1695

tta
Leu
1710

aaa
Lys
1725

tect
Ser
1740

atg
Met
1755

gtg
Val

1770

att

Pro

gtg
Val

aaa

Lys

caa
Gln

cgg
Arg

aaa

Lys

GCC

Pro

age

Ser

tect

Ser

tca

Lys

aaa

Lys

ttt
Phe

aag

Lys

agt

Ser

gaa
Glu

tca

Ser

tect

Ser

caa
Gln

tect

Ala

tgt
Cys

cct

Pro

gtt
Val

cag
Gln

gga
Gly

att

Ile

tca

Ser

CCa

Pro

cct

Arg

gaa
Glu

att

Ile

gce
Ala

gca
Ala

aca
Thr

ctt

Leu

aag

Lys

aaa

Lys

att

112/127

Lys Arg
1655

aat aag
Asn Lys
1670

tca gat
Ser Asp
1685

ata cgt
Ile Arg
1700

tcc ata
Ser lle
1715

cta cag
Leu Gln
1730

caa tca
Gln Ser
1745

ctc tca
Leu Ser
1760

cga gco
Arg Ala

1775

gat ata

Lys

aag

Lys

gat
Asp

cca

Pro

att

Ile

aaa

Lys

aaa

Lys

aat

Asn

aaa

Lys

tca

Ser

aat

Asn

aga

Arg

tca

Ser

ggt
Gly

ttt
Phe

gca
Ala

gta
Val

cgg
Arg

ggc

Asn

gct
Ala

aat

Asn

tct

Ser

gta
Val

gga
Gly

aag

Lys

gaa
Glu

aaa

Lys

caa

5114

5159

5204

5249

5294

5339

5384

5429

9474



Leu Tyr Thr Ser Glu Ile Ser
1780 1785

gtg att tta atg gac cag aaa
Val Ile Leu Met Asp GIn Lys
1795 1800

atc aaa cga cga ctt cga aca
Ile Lys Arg Arg Leu Arg Thr
1810 1815

gaaatgttta atataaattt tatagtcata

tataaatgta tatattatgc attaaatcac

tataatttta attcaataaa tgagtcaaaa

tagecttettt caaactgtat ttccctatta

gaaagagget gttattctca tttattttge

tttacttata tttaacaatg tcttatgaat

tttacatatc tgtttggatt atagctagga

acatgtatat acattattta gaaaagatct

ttgtaaacat tttgtgggta catagtacat

tgacacaggc atgcaatgtg aaatacgtgt

agcatttttc ctttgaatta cagataatcc

acaagtaagt tattattgat tatagtcact

ttttatctta tttgtttttg tacccattaa

113/127

Ser Pro Ile Asp

[le Ser

1790

Asp His

1805

1820

gtcattggaa

tctgecatata

tttgtatatt

tctcagacat

tatacaggat

tttttttact

tttggagaat

caagtcttta

gtatatattt

atcatggaga

aattacattc

ctattgtgct

ccatccccac

cttgecatcct

gattgetgtt

tttataagge

tggatcagtg

gtaataggtc

ttatctgtta

aagtgtgtac

attagaatgt

acggggtatg

atgaggtatc

tttagatcat

atcagatagt

ctcececectge

Gly Gln

atg aag gag agt gat cac cag att
Met Lys Glu Ser

Gln Ile

aaa aca gcc aaa taa atcacttatg
Lys Thr Ala Lys

gtattgtaaa

ttatacatag

ttttttataa

aagatcctag

aggtatttgg

tacaactgat

agatcacaaa

ctcacttatt

tgagatgttt

catcccctca

ttaaaaatat

agatcattct

aaccgtcagt

9519

5565

9625

5685

5745

5805

5865

5925

5985

6045

6105

6165

6225

6285

6345



114/127

acccttacca gccactggta accattcttc tactctgtat geccatgagg tcaattgatt

ttatttttag atcccataaa taaatgagaa catgcagtct ttgtcaaaaa aaaa

210>
211>
212>
<213>

<400>

188
1820
PRT

Homo

188

Met Glu Ser

1

Phe Ser Ala

Ile Lys Leu

35

Glu Ala Asn

50

Ile Arg Pro

65

Val His Ile

sapiens

Asn Phe

Asp Pro

20

Asp Leu

Ser Phe

Phe Thr

Leu Asp
85

Asn GIn Glu Gly Val Pro Arg Pro Ser Tyr Val
10 15

Ile Ala Arg Pro Ser Glu Ile Asn Phe Asp Gly
25 30

Ser His Glu Phe Ser Leu Val Ala Pro Asn Thr
40 45

Glu Ser Lys Asp Tyr Leu Gln Val Cys Leu Arg
55 60

GIn Ser Glu Lys Glu Leu Glu Ser Glu Gly Cys
70 75 80

Ser GIn Thr Val Val Leu Lys Glu Pro GIn Cys
90 95

6405

6459



Ile

Phe

Phe

Ser

145

Thr

Asn

Leu

Glu

Glu
225

Leu

Ser

Gln

130

Arg

Phe

Val

Lys

Lys

210

Val

Gly

Phe

115

Gly

Leu

Gln

Leu

Pro

195

Glu

Thr

Arg Leu
100

Ser Lys

Cys Ile

[le Phe

Gly Thr
165

Phe Asp

180

His Arg

Glu Ile

Val His

Ser

Val

Met

Thr

150

Glu

Ser

Ser

Ala

Asn
230

Glu

Phe

Gln

135

Tyr

Glu

Leu

Arg

Ser

215

Asp

Lys

Gly

120

Pro

Gly

Asn

Gln

Glu
200

Lys

Ser

Ser

105

Pro

Val

Leu

Ile

Glu

185

Tyr

Ser

Asp

Ser

Ala

Lys

Thr

Gly

170

Arg

Leu

Ala

Asp

115/127

Gly

Thr

Asp

Asn

155

Ile

Leu

Arg

Leu

Thr
235

GlIn

Thr

Leu

140

Ser

Leu

Tyr

Leu

Leu

220

Leu

Met

Gln

125

Leu

Gly

Pro

Thr

Ser

205

Arg

Tyr

Ala GIn
110

Lys Glu

Lys Gly

Lys Thr

Arg Thr

175

Lys Met

190

Ser Glu

Gln Ile

Gly Ser

Lys

Phe

Gln

Tyr

160

Leu

Asn

Gln

Lys

Leu
240



Thr

Glu

Val

Pro

Asp

305

Ser

Gln

Ser

Arg

Asn

Gln

Ser

Val

290

Val

Asp

Ser

Ile

Val
370

Ser

Ala

Phe

275

Ser

Lys

Ser

Val

Phe

355

Ile

Leu

Asn

260

Phe

Ser

Gly

Lys

Ala

340

Thr

Arg

Asn

245

Leu

Glu

Lys

Tyr

Glu

325

Phe

Val

Val

Ile Ser

Asn Met

Ile Tyr

Phe GIn
295

Ser Phe

310

Ala Tyr

Thr Lys

Lys Ile

Ser Glu
375

Glu

Ala

Asn

280

Lys

Ile

Arg

Leu

Leu

360

Leu

Phe

Asn

265

Glu

Arg

Lys

Leu

Asn

345

GIn

Ser

Glu

250

Ser

Tyr

Lys

Asp

Leu

330

Asn

Ile

Leu

116/127

Glu

Ile

Ile

Met

Leu

315

Lys

Ala

Glu

Cys

Ser

Lys

Tyr

Leu

300

Gln

Leu

Ser

Asp

Asp
380

[le Lys Asp
255

Phe Ser Val
270

Asp Leu Phe
285

Arg Leu Ser

Trp Ile GIn

Gly Ile Lys
335

Ser Arg Ser
350

Ser Glu Met
365

Leu Ala Gly

Tyr

Trp

Val

Gln

Val

320

His

His

Ser

Ser



117/127

Glu Arg Thr Met Lys Thr GIn Asn Glu Gly Glu Arg Leu Arg Glu Thr
385 390 395 400

Gly Asn Ile Asn Thr Ser Leu Leu Thr Leu Gly Lys Cys Ile Asn Val
405 410 415

Leu Lys Asn Ser Glu Lys Ser Lys Phe GIn GIn His Val Pro Phe Arg
420 425 430

Glu Ser Lys Leu Thr His Tyr Phe GIn Ser Phe Phe Asn Gly Lys Gly
435 440 445

Lys Ile Cys Met Ile Val Asn Ile Ser GIn Cys Tyr Leu Ala Tyr Asp
450 455 460

Glu Thr Leu Asn Val Leu Lys Phe Ser Ala Ile Ala GIn Lys Val Cys
465 470 475 480

Val Pro Asp Thr Leu Asn Ser Ser Gln Glu Lys Leu Phe Gly Pro Val
485 490 495

Lys Ser Ser GIn Asp Val Ser Leu Asp Ser Asn Ser Asn Ser Lys Ile
500 505 510

Leu Asn Val Lys Arg Ala Thr Ile Ser Trp Glu Asn Ser Leu Glu Asp
515 520 525



Leu

Thr

545

Leu

Leu

Glu

Phe

Leu

625

Ile

Lys

Met

530

Gln

Glu

Asp

Lys

Thr

610

Gln

Phe

Asp

Glu

Asn

Glu

Leu

Leu

595

Gln

Glu

Lys

Asp

Val

Asn

Ile

580

Thr

Tyr

Arg

Asp

Glu

Glu

Lys

965

Glu

Leu

Trp

Glu

Leu
645

Ile Cys Ala

660

Asp

Thr

550

Ala

Asp

Glu

Ala

Ile

630

Val

Thr

Leu

535

Lys

Phe

Leu

Phe

Gln

615

Leu

Gly

Lys

Val

Leu

Ile

Lys

Lys

600

Arg

Glu

Lys

Val

Glu

Leu

Ser

Lys

585

Ile

Glu

Glu

Cys

Glu
665

118/127

Glu Leu

Asp Glu
555

His Glu
570

Lys Leu

Arg Glu

Ala Asp

Asn Ala
635

Asp Thr
650

Thr Glu

Glu

540

Asp

Glu

Ile

Glu

Phe

620

Glu

Arg

Glu

Asn Ala Glu

Leu Asp Lys

Lys Arg Lys
575

Asn Glu Lys
590

Val Thr GIn
605

Lys Glu Thr

Arg Arg Leu

Glu Glu Ala
655

Thr His Asn
670

Glu

Thr

560

Leu

Lys

Glu

Leu

Ala

640

Ala

Tyr



Val

Ile

Asp

105

Lys

Glu

Glu

Leu

Asn

185

Asp

Gly

Lys

690

Pro

Ala

Leu

Thr

Ile

770

Leu

Thr

Phe

675

Lys

Gln

Glu

Lys

Ser

155

Asn

Lys

Ser

Glu

Gln

Glu

Leu

Lys

140

Asn

Ile

Ser

Ser

Asp Ile

Ala Glu

Ala Thr
710

Ala Lys
725

Arg Glu

Lys Lys

[le Asp

His Met

790

Leu Ile
805

Ile

Ile

695

Ala

Thr

Asn

Ile

Gln

175

Glu

[le

Asp

680

Ala

Cys

Lys

Glu

Ile

160

Lys

Asn

Asn

Ser

His

Leu

Gly

Ser

145

Thr

Glu

Thr

Asn

Leu

Leu

Glu

Glu

130

Asp

Gln

Asp

Phe

Lys
810

119/127

GIn

Tyr

Leu

115

Leu

Ser

Asn

Thr

Lys

795

Leu

Asp Asn Val
685

Ile Ala Ser
700

Lys Phe Asn

Ile Lys Thr

Leu Ile GlIn
750

Gln Arg Ile
765

Ile Asn Glu
780

Cys Asn Asp

[le Cys Asn

Ala

Leu

GIn

Lys

135

Glu

Lys

Phe

Lys

Glu
815

Asp

Pro

Ile

120

Glu

Leu

Glu

Gln

Ala

800

Thr



120/127

Val Glu Val Pro Lys Asp Ser Lys Ser Lys Ile Cys Ser Glu Arg Lys
820 825 830

Arg Val Asn Glu Asn Glu Leu GIn GIn Asp Glu Pro Pro Ala Lys Lys
835 840 845

Gly Ser Ile His Val Ser Ser Ala Ile Thr Glu Asp GIn Lys Lys Ser
850 855 860

Glu Glu Val Arg Pro Asn Ile Ala Glu Ile Glu Asp Ile Arg Val Leu
865 870 875 880

GIn Glu Asn Asn Glu Gly Leu Arg Ala Phe Leu Leu Thr Ile Glu Asn
885 890 895

Glu Leu Lys Asn Glu Lys Glu Glu Lys Ala Glu Leu Asn Lys GIn Ile
900 905 910

Val His Phe GIn GIn Glu Leu Ser Leu Ser Glu Lys Lys Asn Leu Thr
915 920 925

Leu Ser Lys Glu Val Gln Gln Ile GIn Ser Asn Tyr Asp Ile Ala Ile
930 935 940

Ala Glu Leu His Val Gln Lys Ser Lys Asn GIn Glu GIn Glu Glu Lys
945 950 955 960



121/127

Ile Met Lys Leu Ser Asn Glu Ile Glu Thr Ala Thr Arg Ser Ile Thr
965 970 975

Asn Asn Val Ser GIn Ile Lys Leu Met His Thr Lys Ile Asp Glu Leu
980 985 990

Arg Thr Leu Asp Ser Val Ser GIn Ile Ser Asn Ile Asp Leu Leu Asn
995 1000 1005

Leu Arg Asp Leu Ser Asn Gly Ser Glu Glu Asp Asn Leu Pro Asn
1010 1015 1020

Thr GIn Leu Asp Leu Leu Gly Asn Asp Tyr Leu Val Ser Lys Gln
1025 1030 1035

Val Lys Glu Tyr Arg Ile GIn Glu Pro Asn Arg Glu Asn Ser Phe
1040 1045 1050

His Ser Ser Ile Glu Ala Ile Trp Glu Glu Cys Lys Glu Ile Val
1055 1060 1065

Lys Ala Ser Ser Lys Lys Ser His GIn Ile Glu Glu Leu Glu GlIn
1070 1075 1080

Gln Ile Glu Lys Leu GIn Ala Glu Val Lys Gly Tyr Lys Asp Glu
1085 1090 1095



Asn

Leu

Gln

Glu

Tyr

Lys

Glu

Phe

Asn

Asn Arg
1100

Lys Glu
1115

Glu Lys
1130

Gly Lys
1145

Lys Ala
1160

Val Glu
1175

Lys Glu
1190

GIn Glu
1205

Val Lys
1220

Leu

Lys

Asn

Lys

Glu

Val

Arg Ala

Lys

Cys

Ser

His

Glu

Ile

Ser

Ile

Leu

Leu

Glu

Thr

Thr

Leu

Lys

His

Ile

Gln

Lys

Lys Glu His
1105

Leu Ile GIn
1120

Leu Asp Val
1135

Ser Glu Leu
1150

Glu Leu Glu
1165

Ser Ala Lys
1180

Leu Lys Leu
1195

Asp Ser Val
1210

Leu Lys Glu
1225

Lys

Gln

Gln

Thr

Thr

Leu

Glu

Lys

Glu

122/127

Asn GIn Asp Asp Leu

Leu

Ile

Gln

Ile

Glu

Arg

Asn

[le

1110

Lys Glu
1125

Gln His
1140

Gly Val
1155

Leu Glu
1170

Gln Asp
1185

Asn Leu
1200

Thr Lys
1215

Thr GlIn
1230

Glu

Val

Thr

Thr

Ile

Lys

Asp

Leu

Leu

Val

Cys

Gln

Leu

Glu

Leu

Thr



Asn

Glu

Leu

Gln

Asp

Met

Glu

Arg

Glu

Asn Leu
1235

Glu Glu
1250

Ser Ala
1265

Arg Lys
1280

Ala Lys
1295

Arg Asp
1310

Lys Lys
1325

Thr Tle
1340

Glu Ala
1355

GIn Asp Met

Thr

Ser

Glu

Lys

Glu

Lys

Gln

Ile

Asn

Ser

Glu

Gln

Asp

Asn

GlIn

Gln

Arg

Ala

Asp

Ile

Lys

Gln

Leu

Gln

Lys His
1240

Gln Glu
1255

Arg Thr
1270

Tyr Ala
1285

Lys GIn
1300

Leu Leu
1315

Cys Ser
1330

Lys Glu
1345

Tyr Glu
1360

Leu Leu

Thr Glu

Gln Asn

Asp Leu

Val GlIn

Arg 1le

Gln Glu

Gln Leu

Arg Ala

123/127

Gln

Lys

Leu

Lys

Lys

Lys

Leu

Asn

Cys

Leu Lys
1245

Leu Lys
1260

Lys Ala
1275

Glu Lys
1290

Glu Val
1305

[le Asn
1320

Asp Met
1335

Asn Gln
1350

Lys Asp
1365

Glu

Glu

Asp

Leu

Ser

Glu

Lys

Lys

Leu

Glu

Glu

Leu

Thr

Val

Leu

Gln

Val

Asn



Val

Gln

Leu

Glu

Lys

Leu

Arg

Lys

Glu

Lys Glu
1370

Glu GIn
1385

Glu Glu
1400

Lys Cys
1415

Glu His
1430

Gln Asp
1445

Lys Lys
1460

Glu Ala
1475

Asp Arg
1490

Lys

Thr

Val

Asn

Glu

Glu

Trp

Glu

Glu

Ile

GlIn

Glu

Asp

Asn

Leu

Leu

Asn

Arg

Ile

Val

Arg

Leu

Asn

Gln

Glu

Ile

Phe

124/127

Glu Asp Met Arg Met

1375

Glu GlIn Asp GlIn Val

1390

Leu Ala
1405

Glu Thr
1420

Thr Asp
1435

Glu Ser
1450

Glu Lys
1465

Arg Asn
1480

Phe Lys
1495

Thr

Lys

Val

Glu

Met

Lys

Gln

Glu

Asn

Leu

Gln

Met

Glu

Gln

Leu

Asn

Gly

Lys

Leu

Met

Asn

Thr
1380

Leu
1395

Glu
1410

Gln
1425

Lys
1440

Tyr
1455

Ile
1470

Lys
1485

Glu
1500

Leu

Glu

Lys

Arg

Leu

Asn

Thr

Lys

Met

Glu

Ala

Trp

Ser

Thr

Ala

GIn

Tyr

Glu

Glu

Lys

Lys

Asn

Asn

Asp

Ala

Ala

Ile



Leu

Arg

Lys

Gln

Ile

Lys

Asn

Ser

Glu

Thr Ala GIn Leu
1505

Glu Glu Arg Asp
1520

Ala Leu Ile Ser
1535

Leu Lys Arg Ile
1550

Met Asp Ile Lys
1565

Leu GIn Thr Glu
1580

Lys Ile Glu Asp
1595

Thr Glu Asn Asp
1610

Ile GIn Phe Thr
1625

Thr

Gln

Ser

Ile

Pro

Pro

Gly

Gln

Pro

125/127

Glu Lys Asp Ser Asp Leu GIn

1510

Leu Val Ala Ala Leu
1525

Asn Val GIn Lys Asp
1540

Ser Glu Thr Ser Lys
1555

Lys Arg Ile Ser Ser
1570

Leu Ser Thr Ser Phe
1585

Ser Val Val Leu Asp
1600

Ser Thr Arg Phe Pro
1615

Leu GlIn Pro Asn Lys
1630

1515

Glu
1530

Asn
1545

Ile
1560

Ala
1575

Glu
1590

Ser
1605

Lys
1620

Met
1635

Ile

Glu

Glu

Asp

Ile

Cys

Pro

Ala

Lys

GIn

Ile

Thr

Pro

Ser

Glu

Glu

Val

Trp

Leu

Glu

Gln

Asp

Arg

Val

Leu

Lys



His

Arg

Glu

Ile

Ala

Ala

Thr

Leu

Lys

Pro Gly
1640

Cys

Lys Arg Lys
1655

Asn Lys Lys

1670

Ser Asp Asp

1685

Ile Arg Pro
1700

Ser Ile Ile

1715

Leu GIn
1730

Lys

GIn Ser
1745

Lys

Leu Ser Asn

1760

Thr

Ser

Asn

Arg

Ser

Gly

Phe

Ala

Val

Thr

Asn

Ala

Asn

Ser

Val

Gly

Lys

Glu

Pro Val Thr
1645
Glu Met Glu
1660
Thr Pro Arg
1675
Ser Ser Val
1690
Lys Lys Thr
1705
Asn Leu Ala
1720
Asp Phe Leu
1735
Lys Ile Ile
1750
Ala Ser Lys
1765

Val

Glu

Thr

Lys

Tyr

Thr

Gln

Glu

Glu

126/127

Lys

Asp

Asn

Lys

Ser

Lys

His

Thr

Asn

Ile Pro
1650

Leu Val

1665

Leu Lys

1680

Glu
1695

Gln

Leu Arg

1710

Lys Lys

1725

Ser Pro

1740

Met
1755

Ser

Val
1770

Ser

Lys

Lys

Phe

Lys

Ser

Glu

Ser

Ser

Gln

Ala

Cys

Pro

Val

Gln

Gly

Ile

Ser

Pro



127/127

Lys Arg Ala Lys Arg Lys Leu Tyr Thr Ser Glu Ile Ser Ser Pro
1775 1780 1785

Ile Asp Ile Ser Gly GIn Val 1Ile Leu Met Asp GIn Lys Met Lys
1790 1795 1800

Glu Ser Asp His GIn Ile Ile Lys Arg Arg Leu Arg Thr Lys Thr
1805 1810 1815

Ala Lys
1820

<210> 189

211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> a linker peptide

<400> 189

Asn Lys Arg Lys
1



