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1

122

PRT

Artificial Sequence

10C6 VH

1

Gln Val Thr Leu Lys Glu Ser Gly Pro Gly Ile Leu

1

Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe Ser

20 25

Gly Met Gly Val Gly Trp Ile Arg Gln Pro Ser Gly

35 40

Trp Leu Ala His Ile Trp Trp Asp Asp Asp Lys Tyr

50

55 60

Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp Ser Ser

65

70 75

Phe Leu Lys Ile Ala Asn Val Asp Thr Ala Asp Ile

85 90

Cys Ser Arg Ile Gly Thr Ala Gln Ala Thr Asp Ala

<210>
<211>
<212>

100 105
Gly Gln Gly Thr Ser Val Thr Val Ser Ser
115 120
2
109
PRT
Artificial Sequence

<213>

Page 1

Gln
Leu
Lys
45

Tyr
Lys
Ala

Leu

Pro
Asn
30

Gly
Asn
Asn

Thr

Asp
110

Ser
15

Thr
Leu
Pro
Gln
Tyr

95
Tyr

Gln
Leu
Glu
Ala
Val
80

Tyr

Trp
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<220>
<223> 10C6 VL

<400> 2
Asp Ile Val Leu Thr Gln Ser Pro Ala
1 5
Gln Arg Ala Thr Ile Ser Tyr Arg Ala
20 25
Gly Tyr Ser Tyr Met His Trp Asn Gln
35 40
Arg Leu Leu Ile Tyr Leu Val Ser Asn
50 55
Arg Phe Ser Gly Ser Gly Ser Gly Thr
65 70
Pro Val Glu Glu Glu Asp Ala Ala Thr
85
Glu Leu Thr Arg Ser Glu Gly Gly Pro
100 105

<210> 3

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 10C6 HCDR1 (KABAT)

<400> 3
Thr Leu Gly Met Gly Val Gly
1 5

<210> 4

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> 10C6 HCDR2 (KABAT)

<400> 4

Ser
10

Ser
Gln
Leu
Asp
Tyr

90
Ser

Leu Ala
Lys Ser
Lys Pro
Glu Ser
60
Phe Thr
75
Tyr Cys

Trp Lys

Val
Val
Gly
45

Gly
Leu

Gln

Asn

Ser
Ser
30

Gln
Val

Asn

His

Leu
15

Thr
Pro
Pro

Ile

Ile
95

Gly
Ser
Pro
Ala
His

80
Arg

His Ile Trp Trp Asp Asp Asp Lys Tyr Tyr Asn Pro Ala Leu Lys Ser

1 5

<210> 5

10
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<211> 12
<212> PRT
<213> Artificial Sequence

<220>
<223> 10C6 HCDR3 (KABAT)

<400> 5
Ile Gly Thr Ala Gln Ala Thr Asp Ala Leu Asp Tyr
1 5 10

<210> 6

<211> 15

<212> PRT

<213> Artificial Sequence

<220>
<223> 10C6 LCDR1 (KABAT)

<400> 6
Arg Ala Ser Lys Ser Val Ser Thr Ser Gly Tyr Ser Tyr Met His
1 5 10 15

<210> 7

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 10C6 LCDR2 (KABAT)

<400> 7
Leu Val Ser Asn Leu Glu Ser
1 5

<210> 8

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> 10C6 LCDR3 (KABAT)

<400> 8
Gln His Ile Arg Glu Leu Thr Arg Ser
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<210> 9

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> 10C6 HCDR1 (CHOTHIA)

<400> 9
Gly Phe Ser Leu Asn Thr Leu Gly Met
1 5

<210> 10

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> 10C6 HCDR2 (CHOTHIA)

<400> 10
Trp Asp Asp
1

<210> 11

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 10C6 HCDR3 (CHOTHIA)

<400> 11
Gly Thr Ala Gln Ala Thr Asp Ala Leu Asp
1 5 10

<210> 12

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
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<223> 10C6 LCDR1 (CHOTHIA)

<400> 12
Ser Lys Ser Val Ser Thr Ser Gly Tyr Ser Tyr
1 5 10

<210> 13

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> 10C6 LCDR2 (CHOTHIA)

<400> 13
Leu Val Ser
1

<210> 14

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> 10C6 LCDR3 (CHOTHIA)

<400> 14
Ile Arg Glu Leu Thr Arg
1 5

<210> 15

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 10C6 HCDR1 (IMGT)

<400> 15

Gly Phe Ser Leu Asn Thr Leu Gly Met Gly
1 5 10
<210> 16

<211> 7
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<212> PRT
<213> Artificial Sequence

<220>
<223> 10C6 HCDR2 (IMGT)

<400> 16
Ile Trp Trp Asp Asp Asp Lys
1 5

<210> 17

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> 10C6 HCDR3 (IMGT)

<400> 17
Ser Arg Ile Gly Thr Ala Gln Ala Thr Asp Ala Leu Asp Tyr
1 5 10

<210> 18

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 10C6 LCDR1 (IMGT)

<400> 18
Lys Ser Val Ser Thr Ser Gly Tyr Ser Tyr
1 5 10

<210> 19

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> 10C6 LCDR2 (IMGT)

<400> 19
Leu Val Ser
1
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<210> 20

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> 10C6 LCDR3 (IMGT)

<400> 20
Gln His Ile Arg Glu Leu Thr Arg Ser
1 5

<210> 21

<211> 123

<212> PRT

<213> Artificial Sequence

<220>
<223> 7B12 VH

<400> 21
Gln Val Thr Leu Lys Glu Ser Gly Pro
1 5
Thr Leu Ser Leu Thr Cys Ser Phe Ser
20 25
Gly Met Gly Val Gly Trp Ser Arg Gln
35 40
Trp Leu Ala His Ile Trp Trp Asp Asp
50 55
Ala Leu Lys Ser Arg Leu Thr Ile Ser
65 70
Val Phe Leu Lys Ile Ala Asn Val Asp
85
Tyr Cys Thr Arg Ile Gly Thr Ala Gln
100 105
Trp Gly Gln Gly Thr Ser Val Thr Val
115 120

<210> 22

<211> 112

<212> PRT

<213> Artificial Sequence

<220>

Gly
10

Gly
Pro
Glu
Lys
Thr
90

Ala

Ser

Ile
Phe
Ser
Asp
Asp
75

Ala

Thr

Ser

Leu
Ser
Gly
Lys
60

Thr
Asp

Asp
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Gln
Leu
Lys
45

Tyr
Ser

Ser

Ala

Pro
Ser
30

Gly
Tyr
Lys
Ala

Leu
110

Ser
15

Thr
Leu
Asn
Asn
Thr

95
Asp

Gln
Val
Glu
Pro
Gln
80

Tyr

Tyr
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<223> 7B12 VL

<400> 22
Asp Ile Val Met Thr Gln Ala Ala Pro
1 5
Glu Ser Val Ser Ile Ser Cys Arg Ser
20 25
Asn Gly Asn Thr Tyr Leu Tyr Trp Phe
35 40
Pro Gln Arg Leu Ile Tyr Tyr Met Ser
50 55
Asp Arg Phe Ser Gly Arg Gly Ser Gly
65 70
Ser Arg Val Glu Ala Glu Asp Val Gly
85
Leu Glu Tyr Pro Leu Thr Phe Gly Gly
100 105

<210> 23

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 7B12 HCDR1 (KABAT)

<400> 23
Thr Val Gly Met Gly Val Gly
1 5

<210> 24

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> 7B12 HCDR2 (KABAT)

<400> 24

Ser
10

Ser
Leu
Asn
Thr
Val

90
Gly

Val
Lys
Gln
Leu
Asp
75

Tyr

Thr

Ser
Ser
Arg
Ala
60

Phe
Tyr

Lys

Val
Leu
Pro
45

Ser
Thr
Cys

Leu

Thr
Arg
30

Gly
Gly
Leu

Met

Lys
110

Pro
15
Lys

Gln
Val
Arg
Gln

95
Ile

Gly
Ser
Ser
Pro
Ile
80

Ser

Lys

His Ile Trp Trp Asp Asp Glu Asp Lys Tyr Tyr Asn Pro Ala Leu Lys

1 5
Ser

<210> 25

10

Page 8
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<211> 12
<212> PRT
<213> Artificial Sequence

<220>
<223> 7B12 HCDR3 (KABAT)

<400> 25
Ile Gly Thr Ala Gln Ala Thr Asp Ala Leu Asp Tyr
1 5 10

<210> 26
<211> 16
<212> PRT
<213> Artificial Sequence

<220>
<223> 7B12 LCDR1 (KABAT)

<400> 26
Arg Ser Ser Lys Ser Leu Arg Lys Ser Asn Gly Asn Thr Tyr Leu Tyr
1 5 10 15

<210> 27

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 7B12 LCDR2 (KABAT)

<400> 27
Tyr Met Ser Asn Leu Ala Ser
1 5

<210> 28

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> 7B12 LCDR3 (KABAT)

<400> 28
Met Gln Ser Leu Glu Tyr Pro Leu Thr
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<210> 29

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> 7B12 HCDR1 (CHOTHIA)

<400> 29
Gly Phe Ser Leu Ser Thr Val Gly Met
1 5

<210> 30

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> 7B12 HCDR2 (CHOTHIA)

<400> 30
Trp Asp Asp Glu
1

<210> 31

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 7B12 HCDR3 (CHOTHIA)

<400> 31
Gly Thr Ala Gln Ala Thr Asp Ala Leu Asp
1 5 10

<210> 32

<211> 12

<212> PRT

<213> Artificial Sequence
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<220>
<223> 7B12 LCDR1 (CHOTHIA)

<400> 32
Ser Lys Ser Leu Arg Lys Ser Asn Gly Asn Thr Tyr
1 5 10

<210> 33

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> 7B12 LCDR2 (CHOTHIA)

<400> 33
Tyr Met Ser
1

<210> 34

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> 7B12 LCDR3 (CHOTHIA)

<400> 34
Ser Leu Glu Tyr Pro Leu
1 5

<210> 35

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 7B12 HCDR1 (IMGT)

<400> 35

Gly Phe Ser Leu Ser Thr Val Gly Met Gly
1 5 10
<210> 36

Page 11



<211> 8
<212> PRT
<213> Artificial Sequence

<220>
<223> 7B12 HCDR2 (IMGT)

<400> 36

Sequence_Listing 13542-016-228

Ile Trp Trp Asp Asp Glu Asp Lys

1 5

<210> 37

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> 7B12 HCDR3 (IMGT)

<400> 37

Thr Arg Ile Gly Thr Ala Gln Ala Thr Asp Ala Leu Asp Tyr

1 5

<210> 38

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> 7B12 LCDR1 (IMGT)

<400> 38

10

Lys Ser Leu Arg Lys Ser Asn Gly Asn Thr Tyr

1 5

<210> 39

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> 7B12 LCDR2 (IMGT)

<400> 39
Tyr Met Ser

10
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<210> 40

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> 7B12 LCDR3 (IMGT)

<400> 40
Met Gln Ser Leu Glu Tyr Pro Leu Thr
1 5

<210> 41

<211> 122

<212> PRT

<213> Artificial Sequence

<220>
<223> 19C11 VH

<400> 41
Gln Val Asn Leu Lys Glu Ser Gly Pro
1 5
Thr Leu Ser Leu Thr Cys Ser Phe Ser
20 25
Gly Met Gly Val Gly Trp Ile Arg Gln
35 40
Trp Leu Ala His Ile Trp Trp Asp Asp
50 55
Leu Lys Ser Arg Leu Thr Ile Ser Arg
65 70
Phe Leu Lys Ile Val Asn Val Gly Thr
85
Cys Ala Arg Ile Gly Thr Ala Gln Ala
100 105
Gly Gln Gly Thr Ser Val Thr Val Ser
115 120

<210> 42

<211> 112

<212> PRT

<213> Artificial Sequence

Gly
10

Gly
Ser
Asp
Ala
Ala
90

Thr

Ser

Lys
Phe
Ser
Lys
Thr
75

Asp

Asp

Leu
Ser
Gly
Tyr
60

Ser

Thr

Ala
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Gln
Leu
Lys
45

Tyr
Lys
Ala

Leu

Pro
Ser
30

Gly
Asn
Asn

Thr

Asp
110

Ser
15

Thr
Leu
Pro
Gln
Tyr

95
Tyr

Gln
Leu
Glu
Ala
Val
80

Tyr

Trp



<220>
<223> 19

<400> 42

Asp Ile
1

Glu Ser

Asn Gly

Pro Gln
50

Asp Arg

65

Ser Arg

Leu Glu

<210> 43
<211> 7
<212> PR

C11

Val
Val
Asn
35

Arg
Phe
Val

His

T

VL

Met
Ser
20

Thr
Leu
Ser

Glu

Pro
100

Thr
Ile
Tyr
Ile
Gly
Ala

85
Leu

Gln
Ser
Leu
Tyr
Arg
70

Gly

Thr

Sequence_Listing 13542-016-228

Ala Ala Pro Ser Ile Pro Val Thr Pro
10 15
Cys Arg Ser Ser Lys Ser Leu Leu His
25 30
Tyr Trp Phe Leu Gln Arg Pro Gly Gln
40 45
Tyr Met Ser Asn Leu Ala Ser Gly Val
55 60
Gly Ser Gly Thr Asp Phe Thr Leu Lys
75
Asp Val Gly Val Tyr Tyr Cys Met Gln
90 95
Phe Gly Gly Gly Thr Lys Leu Glu Ile
105 110

<213> Artificial Sequence

<220>

<223> 19C11 HCDR1 (KABAT)

<400> 43

Thr Leu Gly Met Gly Val Gly

1

<210> 44
<211> 16
<212> PR

T

5

<213> Artificial Sequence

<220>

<223> 19C11 HCDR2 (KABAT)

<400> 44

Gly
Ser
Ser
Pro
Ile
80

Gly

Lys

His Ile Trp Trp Asp Asp Asp Lys Tyr Tyr Asn Pro Ala Leu Lys Ser

1

<210> 45
<211> 12

5

10 15

Page 14



Sequence_Listing 13542-016-228
<212> PRT
<213> Artificial Sequence

<220>
<223> 19C11 HCDR3 (KABAT)

<400> 45
Ile Gly Thr Ala Gln Ala Thr Asp Ala Leu Asp Tyr
1 5 10

<210> 46

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> 19C11 LCDR1 (KABAT)

<400> 46
Arg Ser Ser Lys Ser Leu Leu His Ser Asn Gly Asn Thr Tyr Leu Tyr
1 5 10 15

<210> 47

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 19C11 LCDR2 (KABAT)

<400> 47
Tyr Met Ser Asn Leu Ala Ser
1 5

<210> 48

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> 19C11 LCDR3 (KABAT)

<400> 48
Met Gln Gly Leu Glu His Pro Leu Thr
1 5
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<210> 49

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> 19C11 HCDR1 (CHOTHIA)

<400> 49
Gly Phe Ser Leu Ser Thr Leu Gly Met
1 5

<210> 50

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> 19C11 HCDR2 (CHOTHIA)

<400> 50
Trp Asp Asp
1

<210> 51

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 19C11 HCDR3 (CHOTHIA)

<400> 51
Gly Thr Ala Gln Ala Thr Asp Ala Leu Asp
1 5 10

<210> 52

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> 19C11 LCDR1 (CHOTHIA)
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<400> 52
Ser Lys Ser Leu Leu His Ser Asn Gly Asn Thr Tyr
1 5 10

<210> 53

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> 19C11 LCDR2 (CHOTHIA)

<400> 53
Tyr Met Ser
1

<210> 54

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> 19C11 LCDR3 (CHOTHIA)

<400> 54
Gly Leu Glu His Pro Leu
1 5

<210> 55

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 19C11 HCDR1 (IMGT)

<400> 55
Gly Phe Ser Leu Ser Thr Leu Gly Met Gly
1 5 10

<210> 56
<211> 7
<212> PRT
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<213> Artificial Sequence

<220>
<223> 19C11 HCDR2 (IMGT)

<400> 56
Ile Trp Trp Asp Asp Asp Lys
1 5

<210> 57

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> 19C11 HCDR3 (IMGT)

<400> 57
Ala Arg Ile Gly Thr Ala Gln Ala Thr Asp Ala Leu Asp Tyr
1 5 10

<210> 58

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> 19C11 LCDR1 (IMGT)

<400> 58
Lys Ser Leu Leu His Ser Asn Gly Asn Thr Tyr
1 5 10

<210> 59

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> 19C11 LCDR2 (IMGT)

<400> 59

Tyr Met Ser
1
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<210> 60

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> 19C11 LCDR3 (IMGT)

<400> 60
Met Gln Gly Leu Glu His Pro Leu Thr
1 5

<210> 61

<211> 122

<212> PRT

<213> Artificial Sequence

<220>
<223> 16C5 VH

<400> 61
Gln Val Thr Leu Lys Glu Ser Gly Pro
1 5
Thr Leu Ser Leu Thr Cys Ser Phe Ser
20 25
Gly Met Gly Val Gly Trp Ile Arg Gln
35 40
Trp Leu Ala His Ile Trp Trp Asp Asp
50 55
Leu Lys Ser Arg Leu Thr Ile Ser Arg
65 70
Phe Leu Lys Ile Ala Asn Val Asp Thr
85
Cys Ala Arg Ile Gly Thr Ala Gln Ala
100 105
Gly Gln Gly Thr Ser Val Thr Val Ser
115 120

<210> 62

<211> 109

<212> PRT

<213> Artificial Sequence

<220>
<223> 16C5 VL

Gly
10

Gly
Pro
Asp
Asp
Ala
90

Thr

Ser

Ile
Phe
Ser
Lys
Thr
75

Asp

Asp

Leu
Ser
Gly
Tyr
60

Ser

Thr

Ala

Page 19

Gln
Leu
Lys
45

Tyr
Lys
Ala

Leu

Pro
Asn
30

Gly
Tyr
Asn

Thr

Asp
110

Ser
15

Thr
Leu
Pro
Gln
Tyr

95
Tyr

Gln
Leu
Glu
Ala
Val
80

Tyr

Trp
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<400> 62

Glu Leu Asp Met Thr Gln Thr Pro Pro Ser Leu Ser Ala Ser Val

1 5
Glu Thr Val Arg Ile Arg Cys Leu Ala
20 25
Ile Ser Trp Tyr Gln Gln Lys Pro Gly
35 40
Tyr Gly Ala Ser Asn Leu Glu Ser Gly
50 55
Ser Gly Ser Gly Thr Asp Tyr Thr Leu
65 70
Glu Asp Ala Ala Thr Tyr Tyr Cys Leu
85
Thr Leu Thr Phe Gly Ala Gly Thr Asn
100 105

<210> 63

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 16C5 HCDR1 (KABAT)

<400> 63
Thr Leu Gly Met Gly Val Gly
1 5

<210> 64

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> 16C5 HCDR2 (KABAT)

<400> 64

10
Ser

Lys
Val
Thr
Gly

90
Val

Glu Asp
Pro Pro

Pro Pro
60

Ile Gly

75

Gly Tyr

Glu Ile

Ile
Thr
45

Arg
Gly

Ser

Lys

Tyr
30

Leu
Phe
Val

Tyr

15
Ser

Leu

Ser

Gln

Ser
95

Gly
Gly
Ile
Gly
Ala

80
Ser

His Ile Trp Trp Asp Asp Asp Lys Tyr Tyr Tyr Pro Ala Leu Lys Ser

1 5

<210> 65

<211> 12

<212> PRT

<213> Artificial Sequence

10

Page 20
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<220>
<223> 16C5 HCDR3 (KABAT)

<400> 65
Ile Gly Thr Ala Gln Ala Thr Asp Ala Leu Asp Tyr
1 5 10

<210> 66

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> 16C5 LCDR1 (KABAT)

<400> 66
Leu Ala Ser Glu Asp Ile Tyr Ser Gly Ile Ser
1 5 10

<210> 67

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 16C5 LCDR2 (KABAT)

<400> 67
Gly Ala Ser Asn Leu Glu Ser
1 5

<210> 68

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> 16C5 LCDR3 (KABAT)

<400> 68
Leu Gly Gly Tyr Ser Tyr Ser Ser Thr Leu Thr
1 5 10
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<210> 69
<211> 9
<212> PRT
<213> Artificial Sequence

<220>
<223> 16C5 HCDR1 (CHOTHIA)

<400> 69
Gly Phe Ser Leu Asn Thr Leu Gly Met
1 5

<210> 70

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> 16C5 HCDR2 (CHOTHIA)

<400> 70
Trp Asp Asp
1

<210> 71

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 16C5 HCDR3 (CHOTHIA)

<400> 71
Gly Thr Ala Gln Ala Thr Asp Ala Leu Asp
1 5 10

<210> 72

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 16C5 LCDR1 (CHOTHIA)

<400> 72
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Ser Glu Asp Ile Tyr Ser Gly
1 5

<210> 73

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> 16C5 LCDR2 (CHOTHIA)

<400> 73
Gly Ala Ser
1

<210> 74

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> 16C5 LCDR3 (CHOTHIA)

<400> 74
Gly Tyr Ser Tyr Ser Ser Thr Leu
1 5

<210> 75

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 16C5 HCDR1 (IMGT)

<400> 75
Gly Phe Ser Leu Asn Thr Leu Gly Met Gly
1 5 10

<210> 76

<211> 7

<212> PRT

<213> Artificial Sequence
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<220>
<223> 16C5 HCDR2 (IMGT)

<400> 76
Ile Trp Trp Asp Asp Asp Lys
1 5

<210> 77

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> 16C5 HCDR3 (IMGT)

<400> 77
Ala Arg Ile Gly Thr Ala Gln Ala Thr Asp Ala Leu Asp Tyr
1 5 10

<210> 78

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> 16C5 LCDR1 (IMGT)

<400> 78
Glu Asp Ile Tyr Ser Gly
1 5

<210> 79

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> 16C5 LCDR2 (IMGT)

<400> 79
Gly Ala Ser
1

<210> 80
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<211> 11
<212> PRT
<213> Artificial Sequence

<220>
<223> 16C5 LCDR3 (IMGT)

<400> 80
Leu Gly Gly Tyr Ser Tyr Ser Ser Thr Leu Thr
1 5 10

<210> 81

<211> 123

<212> PRT

<213> Artificial Sequence

<220>
<223> 18C6 VH

<400> 81
Gln Val Thr Leu Lys Glu Ser Gly Pro Gly Ile
1 5 10
Thr Leu Ser Leu Thr Cys Ser Phe Ser Gly Phe
20 25
Gly Met Gly Val Gly Trp Ser Arg Gln Pro Ser
35 40
Trp Leu Ala His Ile Trp Trp Asp Asp Glu Asp
50 55
Ala Leu Lys Ser Arg Leu Thr Ile Ser Lys Asp
65 70 75
Val Phe Leu Lys Ile Ala Asn Val Asp Thr Ala
85 90
Tyr Cys Thr Arg Ile Gly Thr Ala Gln Ala Thr
100 105
Trp Gly Gln Gly Thr Ser Val Thr Val Ser Ser
115 120

<210> 82

<211> 112

<212> PRT

<213> Artificial Sequence

<220>
<223> 18C6 VL

<400> 82

Leu
Ser
Gly
Lys
60

Thr
Asp

Asp

Page 25

Gln
Leu
Lys
45

Tyr
Ser

Thr

Ala

Pro
Ser
30

Gly
Tyr
Lys
Ala

Leu
110

Ser
15

Thr
Leu
Asn
Asn
Thr

95
Asp

Gln
Val
Glu
Pro
Gln
80

Tyr

Tyr
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Asp Ile Val Met Thr Gln Ala Ala Pro

Glu Ser Val Ser Ile Ser Cys Arg Ser
20 25

Asn Gly Asn Thr Tyr Leu Tyr Trp Phe

35 40
Pro Gln Arg Leu Ile Tyr Tyr Met Ser
50 55

Asp Arg Phe Ser Gly Arg Gly Ser Gly

65 70

Ser Arg Val Glu Ala Glu Asp Val Gly

85

Leu Glu Tyr Pro Leu Thr Phe Gly Gly

100 105

<210> 83

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 18C6 HCDR1 (KABAT)

<400> 83
Thr Val Gly Met Gly Val Gly
1 5

<210> 84

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> 18C6 HCDR2 (KABAT)

<400> 84

Ser
10

Ser
Leu
Asn
Thr
Val

90
Gly

Val Pro
Lys Ser
Gln Arg

Leu Ala
60

Asp Phe

75

Tyr Tyr

Thr Lys

Val
Leu
Pro
45

Ser
Thr

Cys

Leu

Thr
Leu
30

Gly
Gly
Leu

Met

Glu
110

Pro
15

His
Gln
Val
Arg
Gln

95
Ile

Gly
Ser
Ser
Pro
Ile
80

Ser

Lys

His Ile Trp Trp Asp Asp Glu Asp Lys Tyr Tyr Asn Pro Ala Leu Lys

1 5
Ser

<210> 85

<211> 12

<212> PRT

<213> Artificial Sequence

10
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<220>
<223> 18C6 HCDR3 (KABAT)

<400> 85
Ile Gly Thr Ala Gln Ala Thr Asp Ala Leu Asp Tyr
1 5 10

<210> 86

<211> 16

<212> PRT

<213> Artificial Sequence

<220>
<223> 18C6 LCDR1 (KABAT)

<400> 86
Arg Ser Ser Lys Ser Leu Leu His Ser Asn Gly Asn Thr Tyr Leu Tyr
1 5 10 15

<210> 87

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 18C6 LCDR2 (KABAT)

<400> 87
Tyr Met Ser Asn Leu Ala Ser
1 5

<210> 88

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> 18C6 LCDR3 (KABAT)

<400> 88
Met Gln Ser Leu Glu Tyr Pro Leu Thr
1 5
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<210> 89
<211> 9
<212> PRT
<213> Artificial Sequence

<220>
<223> 18C6 HCDR1 (CHOTHIA)

<400> 89
Gly Phe Ser Leu Ser Thr Val Gly Met
1 5

<210> 90

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> 18C6 HCDR2 (CHOTHIA)

<400> 90
Trp Asp Asp Glu
1

<210> 91
<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> 18C6 HCDR3 (CHOTHIA)

<400> 91
Gly Thr Ala Gln Ala Thr Asp Ala Leu Asp
1 5 10

<210> 92

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> 18C6 LCDR1 (CHOTHIA)

<400> 92
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Ser Lys Ser Leu Leu His Ser Asn Gly Asn Thr Tyr
1 5 10

<210> 93

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> 18C6 LCDR2 (CHOTHIA)

<400> 93
Tyr Met Ser
1

<210> 94

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> 18C6 LCDR3 (CHOTHIA)

<400> 94
Ser Leu Glu Tyr Pro Leu
1 5

<210> 95

<211> 10

<212> PRT

<213> Artificial Sequence

<220>
<223> 18C6 HCDR1 (IMGT)

<400> 95
Gly Phe Ser Leu Ser Thr Val Gly Met Gly
1 5 10

<210> 96

<211> 8

<212> PRT

<213> Artificial Sequence

Page 29



<220>
<223> 18C6 HCDR2 (IMGT)

<400> 96

Sequence_Listing 13542-016-228

Ile Trp Trp Asp Asp Glu Asp Lys

1 5

<210> 97

<211> 14

<212> PRT

<213> Artificial Sequence

<220>
<223> 18C6 HCDR3 (IMGT)

<400> 97

Thr Arg Ile Gly Thr Ala Gln Ala Thr Asp Ala Leu Asp Tyr

1 5

<210> 98

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> 18C6 LCDR1 (IMGT)

<400> 98

10

Lys Ser Leu Leu His Ser Asn Gly Asn Thr Tyr

1 5

<210> 99

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> 18C6 LCDR2 (IMGT)

<400> 99

Tyr Met Ser
1

<210> 100

10
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<211> 9
<212> PRT
<213> Artificial Sequence

<220>
<223> 18C6 LCDR3 (IMGT)

<400> 100
Met Gln Ser Leu Glu Tyr Pro Leu Thr
1 5

<210> 101
<211> 123
<212> PRT
<213> Artificial Sequence

<220>
223> 10C6-18C6 VH consensus

<220>

<221> VARIANT

222> 3

<223> Xaa = Thr or Asn

<220>

<221> VARIANT

222> 11

<223> Xaa = Ile or Lys

<220>

<221> VARIANT

<222> 30

<223> Xaa = Asn or Ser

<220>

<221> VARIANT

<222> 32

<223> Xaa = Val or Leu

<220>

<221> VARIANT

222> 39

<223> Xaa = Ser or Ile

<220>
<221> VARIANT
<222> 42
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<223> Xaa = Pro or Ser

220>

<221> VARIANT

222> 58

<223> Xaa = Glu or absent

<220>

<221> VARIANT

<222> 63

<223> Xaa = Asn or Tyr

220>

<221> VARIANT

222> 74

<223> Xaa = Lys or Arg

<220>

<221> VARIANT

222> 75

<223> Xaa = Ala or Asp

<220>

<221> VARIANT

222> 76

<223> Xaa = Thr or Ser

<220>

<221> VARIANT

<222> 86

<223> Xaa = Val or Ala

<220>

<221> VARIANT

<222> 89

<223> Xaa = Gly or Asp

<220>

<221> VARIANT

<222> 93

<223> Xaa = Thr, Ile or Ser

<220>

<221> VARIANT

<222> 99

<223> Xaa = Thr, Ser or Ala

<400> 101
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Glu
Cys
Trp
Trp
Leu
70

Xaa

Gly

Ser

18C6 VL consensus

Val

Ser

Leu

His
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Ser
Ser
Xaa
Trp
55

Thr
Asn

Thr

Val

Gln Val Xaa Leu Lys
1 5
Thr Leu Ser Leu Thr

20
Gly Met Gly Vval Gly
35
Trp Leu Ala His Ile
50
Ala Leu Lys Ser Arg
65
Val Phe Leu Lys Ile
85
Tyr Cys Xaa Arg Ile
100
Trp Gly Gln Gly Thr
115
<210> 102
<211> 112
<212> PRT
<213> Artificial Sequence
<220>
<223> 7B12, 19C11,
<220>
<221> VARIANT
<222> 11
<223> Xaa = Ile or
<220>
<221> VARIANT
222> 12
<223> Xaa = Pro or
<220>
<221> VARIANT
<222> 30
<223> Xaa = Arg or
<220>
<221> VARIANT
222> 31
<223> Xaa = Lys or
<220>
<221> VARIANT

Gly
Phe
Arg
40

Asp
Ile
Val

Ala

Thr
120

Pro
Ser
25

Gln
Asp
Ser
Xaa
Gln

105
Val

Gly
10

Gly
Xaa
Xaa
Xaa
Thr
90

Ala

Ser

Xaa Leu Gln Pro

Phe Ser Leu Xaa
30

Ser Gly Lys Gly

45
Asp Lys Tyr Tyr
60

Xaa Xaa Ser Lys

75

Ala Asp Xaa Ala

Thr Asp Ala Leu
110
Ser
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Ser
15

Thr
Leu
Xaa
Asn
Thr

95
Asp

Gln
Xaa
Glu
Pro
Gln
80

Tyr

Tyr



<222>
<223>

<220>
<221>
222>
<223>

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

<220>
<221>
222>
<223>

<400>

Asp Il
1

Glu Se

Asn Gl

Pro Gl
50

Asp Ar

65

Ser Ar

Leu G1

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

<220>
<223>

<220>
<221>
222>
<223>

79
Xaa = Arg

VARIANT
86
Xaa = Glu

VARIANT
96
Xaa = Ser

VARIANT
99
Xaa = Tyr

102
e Val Met

r Val Ser
20
y Asn Thr
35
n Arg Leu

g Phe Ser
g Val Glu
u Xaa Pro

100

103
7
PRT

or Lys

or Gly

or Gly

or His

Thr Gln
5
Ile Ser

Tyr Leu
Ile Tyr

Gly Arg
70

Ala Xaa

85

Leu Thr

Sequence_Listing 13542-016-228

Ala
Cys
Tyr
Tyr
55

Gly
Asp

Phe

Artificial Sequence

HCDR1 KABAT CONSENSUS

VARIANT
2
Xaa = Lue

or Val

Ala
Arg
Trp
40

Met
Ser

Val

Gly

Pro
Ser
25

Phe
Ser
Gly
Gly

Gly
105

Ser
10

Ser
Leu
Asn
Thr
Val

90
Gly

Xaa
Lys
Gln
Leu
Asp
75

Tyr

Thr

Xaa
Ser
Arg
Ala
60

Phe
Tyr

Lys
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Val
Leu
Pro
45

Ser
Thr
Cys

Leu

Thr
Xaa
30

Gly
Gly
Leu

Met

Glu
110

Pro
15
Xaa

Gln
Val
Xaa
Gln

95
Ile

Gly
Ser
Ser
Pro
Ile
80

Xaa

Lys



Sequence_Listing 13542-016-228
<400> 103
Thr Xaa Gly Met Gly Val Gly
1 5

<210> 104

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> HCDR2 KABAT CONSENSUS

<220>

<221> VARIANT

<222> 7

<223> Xaa = Glu or Absent

220>

<221> VARIANT

222> 12

<223> Xaa = Tyr or Asn

<400> 104

His Ile Trp Trp Asp Asp Xaa Asp Lys Tyr Tyr Xaa Pro Ala Leu Lys
1 5 10 15

Ser

<210> 105

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> HCDR3 KABAT CONSENSUS

<400> 105
Ile Gly Thr Ala Gln Ala Thr Asp Ala Leu Asp Tyr
1 5 10

<210> 106
<211> 16
<212> PRT
<213> Artificial Sequence
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<220>
<223> 7B12, 19C11, 18C6 LCDR2 KABAT CONSENSUS

<220>

<221> VARIANT

222> 7

<223> Xaa = Arg or Leu

<220>

<221> VARIANT

<222> 8

<223> Xaa = Lys or His

<400> 106
Arg Ser Ser Lys Ser Leu Xaa Xaa Ser Asn Gly Asn Thr Tyr Leu Tyr
1 5 10 15

<210> 107

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> 7B12, 19C11, 18C6 LCDR2 KABAT CONSENSUS

<400> 107
Tyr Met Ser Asn Leu Ala Ser
1 5

<210> 108

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> 7B12, 19C11, 18C6 LCDR3 KABAT CONSENSUS

<220>

<221> VARIANT

<222> 3

<223> Xaa = Gly or Ser

<220>

<221> VARIANT

<222> 6

<223> Xaa = His or Tyr
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<400> 108
Met Gln Xaa Leu Glu Xaa Pro Leu Thr
1 5

<210> 109

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> 10C6-18C6 HCDR1 CHOTHIA CONSENSUS

<220>

<221> VARIANT

<222> 5

<223> Xaa = Asn or Ser

<220>

<221> VARIANT

<222> 7

<223> Xaa = Leu or Val

<400> 109
Gly Phe Ser Leu Xaa Thr Xaa Gly Met
1 5

<210> 110

<211> 4

<212> PRT

<213> Artificial Sequence

<220>
<223> 10C6-18C6 HCDR2 CHOTHIA CONSENSUS

<220>

<221> VARIANT

<222> 4

<223> Xaa = Glu or Absent

<400> 110
Trp Asp Asp Xaa
1

<210> 111
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<211> 10
<212> PRT
<213> Artificial Sequence

<220>
<223> 10C6-18C6 HCDR3 CHOTHIA CONSENSUS

<400> 111
Gly Thr Ala Gln Ala Thr Asp Ala Leu Asp
1 5 10

<210> 112

<211> 12

<212> PRT

<213> Artificial Sequence

<220>
<223> 7B12, 19C11, 18C6 LCDR1 CHOTHIA CONSENSUS

220>

<221> VARIANT

222> 5

<223> Xaa = Leu or Arg

<220>

<221> VARIANT

<222> 6

<223> Xaa = His or Lys

<400> 112
Ser Lys Ser Leu Xaa Xaa Ser Asn Gly Asn Thr Tyr
1 5 10

<210> 113

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> 7B12, 19C11, 18C6 LCDR2 CHOTHIA CONSENSUS

<400> 113

Tyr Met Ser
1
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<210>
<211>
<212>
<213>

<220>
<223>

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

<220>
<221>
222>
<223>

<400>
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114
6
PRT
Artificial Sequence

7B12, 19C11, 18C6 LCDR3 CHOTHIA CONSENSUS

VARIANT
1
Xaa = Gly or Ser

VARIANT
4
Xaa = His or Tyr

114

Xaa Leu Glu Xaa Pro Leu

1

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

<220>
<223>

<220>
<221>
222>
<223>

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

<400>

5

115
10
PRT
Artificial Sequence

10C6-18C6 HCDR1 IMGT CONSENSUS

VARIANT
5
Xaa = Asn or Ser

VARIANT
7
Xaa = Val or Leu

115

Gly Phe Ser Leu Xaa Thr Xaa Gly Met Gly

1

<210>
<211>

5 10

116
8
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<212> PRT
<213> Artificial Sequence

<220>
<223> 10C6-18C6 HCDR2 IMGT CONSENSUS

<220>

<221> VARIANT

222> 6

<223> Xaa = Glu or Absent

<400> 116
Ile Trp Trp Asp Asp Xaa Asp Lys
1 5

<210> 117
<211> 14
<212> PRT
<213> Artificial Sequence

<220>
<223> 10C6-18C6 HCDR3 IMGT CONSENSUS

<220>

<221> VARIANT

222> 1

<223> Xaa = Thr, Ala or Ser

<400> 117
Xaa Arg Ile Gly Thr Ala Gln Ala Thr Asp Ala Leu Asp Tyr
1 5 10

<210> 118

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> 7B12, 19C11, 18C6 LCDR1 IMGT CONSENSUS

<220>

<221> VARIANT

222> 4

<223> Xaa = Val or Leu

<220>

Page 40



Sequence_Listing 13542-016-228
<221> VARIANT
222> 5
<223> Xaa = His or Lys

<400> 118
Lys Ser Leu Xaa Xaa Ser Asn Gly Asn Thr Tyr
1 5 10

<210> 119

<211> 3

<212> PRT

<213> Artificial Sequence

<220>
<223> 7B12, 19C11, 18C6 LCDR2 IMGT CONSENSUS

<400> 119
Tyr Met Ser
1

<210> 120

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> 7B12, 19C11, 18C6 LCDR3 IMGT CONSENSUS

<400> 120
Met Gln Ser Leu Glu Tyr Pro Leu Thr
1 5

<210> 121

<211> 42

<212> PRT

<213> Artificial Sequence

<220>
<223> MUC16c114 F primer

<400> 121
Cys Cys Ala Thr Gly Cys Gly Ala Thr Ala Thr Cys Gly Cys Cys Ala
1 5 10 15
Cys Cys Ala Thr Gly Gly Thr Gly Ala Ala Cys Thr Thr Cys Thr Cys
20 25 30
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Gly Cys Cys Ala Cys Thr Gly Gly Cys Thr
35 40

<210> 122
<211> 34
<212> PRT
<213> Artificial Sequence

<220>
<223> MUC16c114 R primer

<400> 122
Thr Ala Cys Gly Gly Cys Gly Gly Cys Cys Gly Cys Thr Thr Gly Cys
1 5 10 15
Ala Gly Ala Thr Cys Cys Thr Cys Cys Ala Gly Gly Thr Cys Thr Ala
20 25 30
Gly Gly

<210> 123

<211> 45

<212> PRT

<213> Artificial Sequence

<220>
<223> MUC16c344 F primer

<400> 123
Cys Cys Ala Thr Gly Cys Gly Ala Thr Ala Thr Cys Gly Cys Cys Ala
1 5 10 15
Cys Cys Ala Thr Gly Gly Thr Gly Ala Cys Ala Gly Gly Cys Cys Cys
20 25 30
Thr Gly Gly Gly Cys Thr Gly Gly Ala Cys Ala Gly Ala
35 40 45
<210> 124
<211> 34
<212> PRT

<213> Artificial Sequence

<220>
<223> MUC16c344 R primer

<400> 124
Thr Ala Cys Gly Gly Cys Gly Gly Cys Cys Gly Cys Thr Thr Gly Cys
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1 5 10 15
Ala Gly Ala Thr Cys Cys Thr Cys Cys Ala Gly Gly Thr Cys Thr Ala
20 25 30
Gly Gly

<210> 125

<211> 31

<212> PRT

<213> Artificial Sequence

220>
<223> MUC16c57-114 F primer

<400> 125
Cys Cys Ala Thr Gly Cys Gly Ala Thr Ala Thr Cys Ala Ala Ala Cys
1 5 10 15
Thr Thr Cys Thr Cys Gly Cys Cys Ala Cys Thr Gly Gly Cys Thr
20 25 30

<210> 126

<211> 33

<212> PRT

<213> Artificial Sequence

<220>
<223> MUC16c57-114 R primer

<400> 126
Ala Gly Ala Thr Cys Thr Ala Ala Cys Cys Ala Thr Gly Gly Gly Ala
1 5 10 15
Ala Gly Gly Thr Cys Ala Gly Ala Ala Thr Thr Cys Cys Cys Ala Gly
20 25 30
Thr

<210> 127

<211> 31

<212> PRT

<213> Artificial Sequence

<220>
<223> 117-244LGALS3 F primer

<400> 127
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Cys Cys Ala Thr Gly Cys Gly Ala Thr Ala Thr Cys Ala Cys Cys Thr

1 5 10 15
Thr Ala Thr Ala Ala Cys Cys Thr Gly Cys Cys Thr Thr Thr Gly
20 25 30
<210> 128
<211> 30
<212> PRT

<213> Artificial Sequence

<220>
<223> 117-244LGALS3 R primer

<400> 128
Ala Gly Ala Thr Cys Thr Ala Ala Cys Cys Ala Thr Gly Gly Thr Ala
1 5 10 15
Thr Ala Thr Gly Ala Ala Gly Cys Ala Cys Thr Gly Gly Thr
20 25 30

<210> 129

<211> 55

<212> PRT

<213> Artificial Sequence

<220>
<223> 55mer immunizing peptide

<400> 129
Asn Phe Ser Pro Leu Ala Arg Arg Val Asp Arg Val Ala Ile Tyr Glu
1 5 10 15
Glu Phe Leu Arg Met Thr Arg Asn Gly Thr Gln Leu Gln Asn Phe Thr
20 25 30
Leu Asp Arg Ser Ser Val Leu Val Asp Gly Tyr Ser Pro Asn Arg Asn
35 40 45
Glu Pro Leu Thr Gly Asn Ser
50 55
<210> 130
<211> 18
<212> PRT

<213> Artificial Sequence

<220>
<223> 18mer immunizing peptide
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<400> 130
Cys Thr Arg Asn Gly Thr Gln Leu Gln Asn Phe Thr Leu Asp Arg Ser

1
Ser

Val

<210> 131

<211> 15

<212> PRT
<213> Artificial Sequence

<220>
<223> 15mer immunizing peptide

<400> 131
Cys Gly Thr Gln Leu Gln Asn Phe Thr Leu Asp Arg Ser Ser Val

1

<210> 132
<211> 344
<212> PRT
<213> Artificial Sequence

<220>
<223> MUC16c344

<400> 132
Trp Glu Leu Ser

1
Val

Leu
Asn
Arg
65

His
Val
Leu

Gln

Glu

Leu
Ser
Leu
50

Asp
Asp
Leu
Val
Leu

130
Ser

Asp
Ile
35

Ser
Ile
Thr
Val
Glu
115
Gly

Ser

Arg
20

Arg
Asn
Gln
Phe
Thr
100
Gln

Ser

Val

5

5

Gln
Asp
Gly
Pro
Asp
Arg
85

Val
Val

Thr

Tyr

Leu
Ser
Glu
Asp
Lys
70

Phe
Lys
Phe
Tyr

Gln
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Thr
Leu
Tyr
Pro
55

Val
Cys
Ala
Leu
Gln

135
Pro

His
Phe
Gln
40

Thr
Thr
Leu
Leu
Asp
120

Leu

Thr

Gly
Ile
25

Ile
Ser
Thr
Val
Phe
105
Lys
Val

Ser

10

10

Val Thr Gln
10
Asn Gly Tyr

Asn Phe His

Ser Glu Tyr
60
Leu Tyr Lys
75
Thr Asn Leu
90
Ser Ser Asn

Thr Leu Asn

Asp Ile His
140
Ser Ser Ser
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Leu
Ala
Ile
45

Ile
Gly
Thr
Leu
Ala
125
Val

Thr

Gly
Pro
30

Val
Thr
Ser
Met
Asp
110
Ser

Thr

Gln

15

15

Phe
15

Gln
Asn
Leu
Gln
Asp
95

Pro
Phe
Glu

His

Asn
Gln
Leu
Leu
80

Ser
Ser
His
Met

Phe



145
Tyr

Gln
Ala
Asp
Gly
225
Arg
Gln
Tyr
Phe
Thr
305
Glu

His

Leu
Pro
Leu
Cys
210
Val
Val
Leu
Ser
Trp
290
Cys
Gly

Leu

Asn
Gly
Asn
195
Gln
Asp
Ala
Gln
Pro
275
Ala
Leu

Glu

Asp

<210> 133
<211> 114
<212> PRT
<213> Artificial Sequence

<220>
<223> MUClé6cli4

<400> 133

Asn
1
Glu

Leu

Glu

Ile

65
Val

Phe
Phe
Asp
Pro
50

Gly

Leu

Ser
Leu
Arg
35

Leu

Leu

Val

Phe
Thr
180
Gln
Val
Ser
Ile
Asn
260
Asn
Val
Ile
Tyr

Leu
340

Pro
Arg
20

Ser
Thr
Ala

Thr

Thr
165
Thr
Leu
Ser
Leu
Tyr
245
Phe
Arg
Ile
Cys
Asn

325
Glu

Leu
Met
Ser
Gly
Gly

Thr
85

150
Ile

Asn
Phe
Thr
Cys
230
Glu
Thr
Asn
Leu
Gly

310
Val

Ala
Thr
Val
Asn
Leu

70
Arg
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Thr
Tyr
Arg
Phe
215
Asn
Glu
Leu
Glu
Ile
295
Val
Gln

Leu

Arg
Arg
Leu
Ser
55

Leu

Arg

Asn
Gln
Asn
200
Arg
Phe
Phe
Asp
Pro
280
Gly
Leu

Gln

Gln

Arg
Asn
Val
40

Asp
Gly

Arg

Leu
Arg
185
Ser
Ser
Ser
Leu
Arg
265
Leu
Leu

Val

Gln

Val
Gly
25

Asp
Leu

Leu

Lys

Pro
170
Asn
Ser
Val
Pro
Arg
250
Ser
Thr
Ala
Thr

Cys
330

Asp
10

Thr
Gly
Pro

Ile

Lys
90

155
Tyr

Lys
Ile
Pro
Leu
235
Met
Ser
Gly
Gly
Thr

315
Pro

Arg
Gln
Tyr
Phe
Thr

75
Glu

Ser
Arg
Lys
Asn
220
Ala
Thr
Val
Asn
Leu
300
Arg

Gly

Val
Leu
Ser
Trp
60

Cys

Gly

Page 46

Gln
Asn
Ser
205
Arg
Arg
Arg
Leu
Ser
285
Leu

Arg

Tyr

Ala
Gln
Pro
45

Ala

Leu

Glu

Asp
Ile
190
Tyr
His
Arg
Asn
Val
270
Asp
Gly
Arg

Tyr

Ile
Asn
30

Asn
Val
Ile

Tyr

Lys
175
Glu
Phe
His
Val
Gly
255
Asp
Leu
Leu

Lys

Gln
335

Tyr
15

Phe
Arg
Ile
Cys

Asn
95

160
Ala

Asp
Ser
Thr
Asp
240
Thr
Gly
Pro
Ile
Lys

320
Ser

Glu
Thr
Asn
Leu
Gly

80
Val



Leu

Gln

100

<210> 134
<211> 80

<212> PRT
<213> Artificial Sequence

<220>
<223> MUC16c86

<400> 134

Asn
1
Glu
Leu

Val

Gln
65

Phe
Phe
Ala
Thr

50
Cys

Ser Pro

Leu Arg
20

Gly Leu

35

Thr Arg

Pro Gly

<210> 135

<211> 86

<212> PRT
<213> Artificial Sequence

<220>
<223> MUC16c80

<400> 135

Asn
1
Glu

Leu
Glu
Ile

65
Asp

Phe
Phe
Asp
Pro
50

Gly

Leu

Ser Pro

Leu Arg
20

Arg Ser

35

Leu Thr

Leu Ala

Glu Asp

Leu
5
Met
Leu

Arg

Tyr

Leu
Met
Ser
Gly
Gly

Leu
85

Ala

Gly
Arg

Tyr
70

Ala
Thr
Val
Asn
Leu

70
Gln
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Gln Gln Gln Cys Pro Gly Tyr Tyr Gln Ser His Leu Asp Leu Glu Asp

Arg
Leu
Leu
Lys

55
Gln

Arg
Arg
Leu
Ser

55
Leu

Arg
Pro
Ile
40

Lys

Ser

Arg
Asn
Val
40

Asp

Gly

105

Val
Phe
25

Thr
Glu

His

Val
Gly
25

Asp

Leu

Leu

Asp
10

Trp
Cys
Gly

Leu

Asp
10

Thr
Gly

Pro

Ile

Arg
Ala
Leu
Glu

Asp
75

Arg
Gln
Tyr
Phe

Thr
75

Val
Val
Ile
Tyr

60
Leu

Val
Leu
Ser
Trp

60
Cys
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Ala
Ile
Cys
45

Asn

Glu

Ala
Gln
Pro
45

Ala

Leu

110

Ile
Leu
30

Gly
Val

Asp

Ile
Asn
30

Asn

Val

Ile

Tyr
15

Ile
Val
Gln

Leu

Tyr
15

Phe
Arg
Ile

Cys

Glu
Gly
Leu
Gln

Gln
80

Glu
Thr
Asn
Leu

Gly
80
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<210> 136

<211> 14507

<212> PRT

<213> Homo sapiens

<220>
<223> Immature Human MUC16 amino acid sequence (NP_078966.2)

<400> 136

Met Leu Lys Pro Ser Gly Leu Pro Gly Ser Ser Ser Pro Thr Arg Ser
1 5 10 15
Leu Met Thr Gly Ser Arg Ser Thr Lys Ala Thr Pro Glu Met Asp Ser
20 25 30
Gly Leu Thr Gly Ala Thr Leu Ser Pro Lys Thr Ser Thr Gly Ala Ile
35 40 45
Val vVal Thr Glu His Thr Leu Pro Phe Thr Ser Pro Asp Lys Thr Leu
50 55 60
Ala Ser Pro Thr Ser Ser Val Val Gly Arg Thr Thr Gln Ser Leu Gly
65 70 75 80
Val Met Ser Ser Ala Leu Pro Glu Ser Thr Ser Arg Gly Met Thr His
85 90 95
Ser Glu Gln Arg Thr Ser Pro Ser Leu Ser Pro Gln Val Asn Gly Thr
100 105 110
Pro Ser Arg Asn Tyr Pro Ala Thr Ser Met Val Ser Gly Leu Ser Ser
115 120 125
Pro Arg Thr Arg Thr Ser Ser Thr Glu Gly Asn Phe Thr Lys Glu Ala
130 135 140
Ser Thr Tyr Thr Leu Thr Val Glu Thr Thr Ser Gly Pro Val Thr Glu
145 150 155 160
Lys Tyr Thr Val Pro Thr Glu Thr Ser Thr Thr Glu Gly Asp Ser Thr
165 170 175
Glu Thr Pro Trp Asp Thr Arg Tyr Ile Pro Val Lys Ile Thr Ser Pro
180 185 190
Met Lys Thr Phe Ala Asp Ser Thr Ala Ser Lys Glu Asn Ala Pro Val
195 200 205
Ser Met Thr Pro Ala Glu Thr Thr Val Thr Asp Ser His Thr Pro Gly
210 215 220
Arg Thr Asn Pro Ser Phe Gly Thr Leu Tyr Ser Ser Phe Leu Asp Leu
225 230 235 240
Ser Pro Lys Gly Thr Pro Asn Ser Arg Gly Glu Thr Ser Leu Glu Leu
245 250 255
Ile Leu Ser Thr Thr Gly Tyr Pro Phe Ser Ser Pro Glu Pro Gly Ser
260 265 270
Ala Gly His Ser Arg Ile Ser Thr Ser Ala Pro Leu Ser Ser Ser Ala
275 280 285
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Ser
Ser
305
Thr
Glu
Pro
Ala
Leu
385
Thr
Glu
Leu
Ser
Asp
465
Arg
Thr
Thr
Ser
Thr
545
Ser
Thr
Glu
Ile
His
625
Thr

Lys

Val
290
Leu
Met
Thr
Ser
Phe
370
Ala
Ser
Thr
Asn
Glu
450
Ser
Glu
Ala
Ser
Glu
530
Glu
Val
Lys
Ser
Ser
610
Leu

Leu

Thr

Leu
Thr
Pro
Ser
Ile
355
Ala
Ser
Ala
Asn
Thr
435
Met
Lys
Leu
Ala
Lys
515
Pro
Arg
Pro
Gly
Thr
595
Met
Leu

Ala

Ala

Asp
Ser
Asn
Ala
340
Ser
Glu
Glu
Leu
Thr
420
Ser
Thr
Ile
Arg
His
500
Ala
Gln
Pro
Ser
Ile
580
Ala
Thr
Thr

Thr

Ala
660

Asn
Pro
Ser
325
Glu
Thr
Thr
Trp
Thr
405
His
Met
Ala
Arg
Thr
485
Gly
Ser
His
Pro
Val
565
Trp
Gly
Gly
Arg
Asn

645
Gly

Lys
Leu
310
Ala
Arg
Lys
Met
Leu
390
Thr
His
Thr
Thr
Ser
470
Thr
Ser
Ser
Thr
Ala
550
Val
Leu
Pro
Gly
Ala
630
Gly

Ser
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Ser Glu Thr Ser Ile

Ile
295
Ser
Ile
Val
Gln
Asp
375
Gly
Thr
Ser
Pro
Leu
455
Pro
Gly
Ser
Trp
Gln
535
Ser
Ser
Glu
Thr
Ser
615
Thr
Val

Ser

Pro Gly Val

Pro
Arg
Thr
360
Ile
Ser
Ser
Thr
Leu
440
Val
Ser
Ser
Asp
Thr
520
Trp
Thr
Gly
Glu
Thr
600
Ser
Ala

Pro

Pro

Phe
Ser
345
Ala
Pro
Pro
Pro
Ser
425
Glu
Pro
Gln
Thr
Ile
505
Ser
Val
Ser
Phe
Thr
585
His
Thr
Ser

Val

Pro
665

Ser
330
Thr
Glu
Ser
Gly
Ser
410
Gly
Thr
Thr
Val
Ser
490
Leu
Glu
Glu
Val
Thr
570
Ser
Gln
Arg
Ser
Ser

650
Gly

300
Pro Glu
315
Met Thr

Ile Ser
Thr Ile

Thr His
380

Thr Leu

395

Thr Thr

Lys Glu
Ser Ala

Leu Gly
460

Ser Ser

475

Gly Arg

Arg Ala
Ser Thr

Thr Ser
540

Ala Ala

555

Thr Leu

Ala Asp

Phe Ala

Gly Ser
620

Glu Thr

635

Val Ser

Gly Thr
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Phe

Ser

Gly

Ala Arg Ala

Leu
Ser
Leu
365
Ile
Gly
Leu
Thr
Pro
445
Phe
Ser
Gln
Thr
Ala
525
Pro
Pro
Lys
Thr
Val
605
Gln
Ser

Pro

Lys

Ser
Leu
350
Thr
Ala
Gly
Val
Glu
430
Gly
Thr
His
Ser
Thr
510
Gln
Ser
Ile
Thr
Leu
590
Pro
Gly
Ala
Ala

Pro
670

Asn
335
Gly
Phe
Lys
Thr
Ser
415
Gly
Glu
Thr
Pro
Ser
495
Ser
Gln
Met
Thr
Ser
575
Ile
Thr
Thr
Asp
Val

655
Ser

Gln
Ser
320
Ala
Thr
His
Thr
Ser
400
Glu
Thr
Glu
Leu
Thr
480
Ser
Ser
Phe
Lys
Thr
560
Ser
Gly
Gly
Thr
Leu
640

Ser

Tyr
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Thr Met Val Ser Ser Val Ile Pro Glu Thr Ser Ser Leu Gln Ser Ser
675 680 685
Ala Phe Arg Glu Gly Thr Ser Leu Gly Leu Thr Pro Leu Asn Thr Arg
690 695 700
His Pro Phe Ser Ser Pro Glu Pro Asp Ser Ala Gly His Thr Lys Ile
705 710 715 720
Ser Thr Ser Ile Pro Leu Leu Ser Ser Ala Ser Val Leu Glu Asp Lys
725 730 735
Val Ser Ala Thr Ser Thr Phe Ser His His Lys Ala Thr Ser Ser Ile
740 745 750
Thr Thr Gly Thr Pro Glu Ile Ser Thr Lys Thr Lys Pro Ser Ser Ala
755 760 765
Val Leu Ser Ser Met Thr Leu Ser Asn Ala Ala Thr Ser Pro Glu Arg
770 775 780
Val Arg Asn Ala Thr Ser Pro Leu Thr His Pro Ser Pro Ser Gly Glu
785 790 795 800
Glu Thr Ala Gly Ser Val Leu Thr Leu Ser Thr Ser Ala Glu Thr Thr
805 810 815
Asp Ser Pro Asn Ile His Pro Thr Gly Thr Leu Thr Ser Glu Ser Ser
820 825 830
Glu Ser Pro Ser Thr Leu Ser Leu Pro Ser Val Ser Gly Val Lys Thr
835 840 845
Thr Phe Ser Ser Ser Thr Pro Ser Thr His Leu Phe Thr Ser Gly Glu
850 855 860
Glu Thr Glu Glu Thr Ser Asn Pro Ser Val Ser Gln Pro Glu Thr Ser
865 870 875 880
Val Ser Arg Val Arg Thr Thr Leu Ala Ser Thr Ser Val Pro Thr Pro
885 890 895
Val Phe Pro Thr Met Asp Thr Trp Pro Thr Arg Ser Ala Gln Phe Ser
900 905 910
Ser Ser His Leu Val Ser Glu Leu Arg Ala Thr Ser Ser Thr Ser Val
915 920 925
Thr Asn Ser Thr Gly Ser Ala Leu Pro Lys Ile Ser His Leu Thr Gly
930 935 940
Thr Ala Thr Met Ser Gln Thr Asn Arg Asp Thr Phe Asn Asp Ser Ala
945 950 955 960
Ala Pro Gln Ser Thr Thr Trp Pro Glu Thr Ser Pro Arg Phe Lys Thr
965 970 975
Gly Leu Pro Ser Ala Thr Thr Thr Val Ser Thr Ser Ala Thr Ser Leu
980 985 990
Ser Ala Thr Val Met Val Ser Lys Phe Thr Ser Pro Ala Thr Ser Ser
995 1000 1005
Met Glu Ala Thr Ser Ile Arg Glu Pro Ser Thr Thr Ile Leu Thr
1010 1015 1020
Thr Glu Thr Thr Asn Gly Pro Gly Ser Met Ala Val Ala Ser Thr
1025 1030 1035
Asn Ile Pro Ile Gly Lys Gly Tyr Ile Thr Glu Gly Arg Leu Asp
1040 1045 1050
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Thr
Met
Pro
Thr
Thr
Leu
Gly
Ser
Gln
Arg
Ser
Pro
Gly
Pro
Thr
Thr
Thr
Ala
Tyr
Ser
Pro
Lys
Trp

Thr

Ser
1055
Asp
1070
Ser
1085
Ser
1100
Ser
1115
Thr
1130
Ser
1145
Ser
1160
Arg
1175
Trp
1190
Asn
1205
Leu
1220
Gly
1235
Ser
1250
Ile
1265
Pro
1280
Ala
1295
Pro
1310
Ile
1325
Thr
1340
Lys
1355
Ile
1370
Thr
1385
Lys
1400

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

Leu

Leu
Thr
Ser
Phe
Glu
Gln
Arg
Thr
Thr
Met
Pro
Thr
Pro
His
Leu
Thr
Met
Glu
Thr
His
Glu
Ser
Thr

Ala

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

Glu

Ile
Ala
Asp
Asp
Thr
Thr
Thr
Lys
Ser
Asn
Ser
Ser
Leu
Gly
Met
Pro
Tyr
Asn
Asp
Val
Ala
Pro
Thr

Lys
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Thr Thr Ala

Gly
1060
Lys
1075
Ala
1090
Thr
1105
Ile
1120
Ala
1135
Trp
1150
Val
1165
Met
1180
Leu
1195
Gly
1210
Pro
1225
Ser
1240
Ala
1255
Ala
1270
Ser
1285
Ser
1300
Thr
1315
Pro
1330
Arg
1345
Thr
1360
Asn
1375
Thr
1390
Ser
1405

Glu Ser Val

Ala
Phe
Pro
Thr
Leu
Thr
Ile
Pro
Ala
Ala
Thr
His
Ser
Ile
Ser
Gly
Lys
Thr
Pro
Leu
Glu

Ser

Gly
Ser
Arg
His
Gly
Met
Met
Ser
Ile
Thr
Tyr
Ala
Val
Glu
Gly
Ser
Asp
Leu
Ala
Thr
His

Gly

Ser
Asp
Asp
Pro
Ile
Ser
Asp
Thr
Gly
Ser
Pro
Ser
Val
Thr
Ser
Thr
Thr
Arg
Ala
Ser
Ser

Phe

Ser
Ser
Ser
Asp
Gly
Pro
Leu
Ser
Thr
Thr
Lys
Leu
Glu
Ser
Lys
His
Ser
Trp
Ser
Thr
Tyr
Pro
Thr

Glu
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Ser
1065
Met
1080
Thr
1095
Val
1110
Thr
1125
Ser
1140
Ser
1155
Thr
1170
Val
1185
Ser
1200
Ser
1215
Glu
1230
Ser
1245
Glu
1260
Pro
1275
Ile
1290
Pro
1305
Asp
1320
Ser
1335
Thr
1350
Ser
1365
Ala
1380
Gln
1395
Thr
1410

Glu Thr
Ser Val
Pro Gly
Tyr His
Ser Ser
Pro Asp
Ser Ser
Phe Ser
Glu Thr
Leu Thr
Thr Leu
Ala Ser
Thr Asn
Ser Pro
Gly Ser
His Val
Glu Met
Pro Thr
Ala Gln
Glu Asn
Gly Ser
Thr Lys
Leu His

Gln Ser

Ser
Ser
Arg
Leu
Ala
Pro
Pro
Thr
Ser
Pro
Val
Glu
Thr
Ser
Tyr
Ser
Thr
Thr
Val
His
Pro
Ala
Tyr

Ala



Pro
Ser
Val
Thr
Leu
Phe
Ala
Gln
Thr
Glu
Pro
Ala
Gly
Pro
Asn
Ser
Thr
Arg
Leu
Arg
Asp
Thr
Gln

Asp

Gly
1415
Ser
1430
Leu
1445
Trp
1460
Asp
1475
Pro
1490
Asp
1505
His
1520
Val
1535
His
1550
Thr
1565
Ser
1580
Thr
1595
Ser
1610
Ile
1625
Ser
1640
Ser
1655
Ser
1670
Val
1685
Val
1700
Ser
1715
Ala
1730
Met
1745
Val
1760

Pro

Thr

Ala

Leu

Ile

Pro

Thr

Leu

Pro

Ser

His

Ala

Gln

Thr

Gln

Ser

Ser

Ser

Thr

Ser

Ser

Leu

Ser

Glu

Val
Leu
Pro
Ser
Ser
Met
Ser
Gly
Ile
Thr
Val
Ser
Gly
Asp
Ser
Gly
Pro
Thr
Ser
Ser
Lys
Ser
Thr

Phe

Ser
Glu
Ser
Thr
Ser
Ser
Ala
Ile
Thr
Gln
Thr
Pro
Arg
Thr
Thr
Val
Ala
Ala
Ala
Val
Gly
Ser
Ser

Ile

Val
Leu
Glu
Ser
Pro
Thr
Ile
Arg
Pro
Ala
Gln
Ser
Ser
Leu
Pro
Thr
Glu
Thr
Pro
Leu
Ser
Ser
Ile

Gly
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Pro Thr Ser Pro

Val
1420
Thr
1435
Gln
1450
Leu
1465
Ser
1480
Pro
1495
Arg
1510
Ser
1525
Leu
1540
Gln
1555
Ser
1570
His
1585
Ser
1600
Ser
1615
Pro
1630
Leu
1645
Thr
1660
Val
1675
Gly
1690
Ser
1705
Ser
1720
Leu
1735
Pro
1750
Gly
1765

Ile
Ser
Thr
Thr
Ser
Ser
Asn
Leu
Thr
Asp
Leu
Leu
Ser
Arg
Met
Gly
Ser
Ser
Arg
Glu
Pro
Glu
Leu

Ser

Asp Val
Thr Ile
Glu Glu
Pro Met
His Glu
Thr Asp
Gly Arg
Thr Thr
Thr Leu
Lys Asp
Thr Glu
Glu Ala
Glu Ile
Asp Asn
Ile Ala
Thr Asn
Met Ala
Ser Ile
Ser Thr
Arg Leu
Pro Ser
Thr Ser

Thr Phe

Pro
Thr
Met
Ser
Leu
Ser
Thr
Trp
Ser
Gln
Val
Thr
Glu
Thr
His
Met
Gly
Ser
Thr
Asn
Tyr
Ser

Trp
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1425
Gly
1440
Leu
1455
Ala
1470
Thr
1485
Ser
1500
Thr
1515
Gly
1530
Thr
1545
Ala
1560
Thr
1575
Tyr
1590
Thr
1605
Thr
1620
Thr
1635
Leu
1650
Ala
1665
Thr
1680
Gln
1695
Glu
1710
Thr
1725
Ala
1740
Pro
1755
Thr
1770

Thr Ile
Glu Pro
Pro Met
Ser Thr
Phe Ala
Lys Ser
Thr Leu
Asp Leu
Ser Val
Thr Met
Ser Ile
Pro Glu
Phe Trp
Gly Pro
Thr Gly
Pro Ile
Leu Glu
Met Gly
Ser Leu
Gly Vval
Gln Gly
Glu Gly
Thr Thr

Lys Glu

Gly
Leu
Ala
Asp
Ile
Glu
Asp
Thr
Ile
Ser
Pro
Leu
Lys
Thr
Ser
Gly
Arg
Leu
Gly
Thr
Asn
Ser
Pro

Val



Thr
Glu
Glu
Pro
Thr
His
Ser
Ser
Thr
His
Thr
Ser
Gly
Pro
Thr
Thr
Pro
Pro
Arg
Leu
Ser
Glu
Arg

Ser

Thr
1775
Ser
1790
Asn
1805
Ser
1820
Leu
1835
Gly
1850
Leu
1865
Asp
1880
Ser
1895
Pro
1910
Ser
1925
Ser
1940
Pro
1955
Pro
1970
Gln
1985
Gln
2000
Thr
2015
Tyr
2030
Arg
2045
Pro
2060
Ser
2075
Phe
2090
Asn
2105
Thr
2120

Val
Ser
Thr
Pro
Ser
Val
Asn
Thr
Met
Arg
Thr
Ile
Asp
Thr
Pro
Ser
His
Ser
Asn
Thr
Gly
Pro
Pro

Leu

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

Asn

Thr
Ala
Lys
Pro
Ala
Thr
Gly
Ser
Tyr
Glu
Gly
Val
Asn
Val
His
Pro
Asn
Ala
Ile
Thr
Ser
Phe
Thr

Thr

Ser
Thr
Glu
Ser
Pro
Ser
Val
Lys
Thr
Thr
Asn
Glu
Ser
Trp
Ala
Tyr
Ser
Ser
Thr
Trp
Gly
Ser
Glu

Asp
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Asp
1780
Leu
1795
Lys
1810
Met
1825
Asn
1840
Ser
1855
Thr
1870
Ser
1885
Glu
1900
Ser
1915
Arg
1930
Glu
1945
Ala
1960
Thr
1975
Val
1990
Val
2005
Val
2020
Leu
2035
Ser
2050
Pro
2065
Val
2080
Ala
2095
Thr
2110
Ala
2125

Ile
Met
Leu
Glu
Thr
Ala
Arg
Leu
Lys
Ala
Ala
Val
Pro
Ser
Ser
Asn
Ser
Glu
Trp
Ser
Ser
Ala
His

Ser

Ser Lys
Ser Thr
Arg Thr
Val Thr
Thr Asp
Gly Thr
Ala Ser
Ser Met
Ser Glu
Pro Gly
Ile Ser
Ile Ser
Met Thr
Thr Gly
Ser Glu
Ser Val
Ser Gly
Ser Leu
Leu Trp
Thr Ser
Asn Pro
Ser Thr
Gly Pro

Ser Val

Ser
Ala
Ala
Pro
Ser
Leu
Arg
Gly
Val
Ala
Leu
Thr
His
Thr
Lys
Ala
Ser
Asp
Asp
Leu
Ser
Ser
Gln

Thr
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Ser
1785
Leu
1800
Ser
1815
Trp
1830
Leu
1845
Ala
1860
Leu
1875
Asn
1890
Ser
1905
Glu
1920
Thr
1935
Gly
1950
Ser
1965
Ile
1980
Val
1995
Val
2010
Ser
2025
Ser
2040
Leu
2055
Ser
2070
Ser
2085
Ala
2100
Asn
2115
Gly
2130

Ala Arg
Gly Ser
Met Asp
Ile Ser
Asp Leu
Thr Asp
Glu Asn
Ser Thr
Ser Ser
Thr Thr
Leu Pro
Ile Thr
Pro Ile
Glu Gln
Ser Val
Ser Ala
Thr Ser
Thr Ile
Thr Thr
Glu Ala
Thr Thr
Ala Lys
Thr Ala

Leu Ser

Thr
Thr
Leu
Leu
Ser
Arg
Gly
His
Ile
Leu
Phe
Ser
Thr
Ser
Gln
Ser
Ser
Ser
Ser
Leu
Thr
Gln
Ala

Glu



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

Val

Pro
2135
Ile
2150
Ala
2165
Thr
2180
Arg
2195
His
2210
Gly
2225
Pro
2240
Ser
2255
Thr
2270
Thr
2285
Met
2300
Glu
2315
Val
2330
Asn
2345
Thr
2360
Asn
2375
Ser
2390
Pro
2405
Thr
2420
Tyr
2435
Leu
2450
Leu
2465
Ser
2480

Val
Thr
Asn
Arg
Met
Pro
Pro
Ser
Pro
Thr
Ser
Ser
Arg
Leu
Glu
Asn
Thr
Ile
Ser
Glu
Ser
Pro
Leu

Thr

Gly
Ser
Pro
Thr
Asn
Thr
Pro
Asp
Asp
His
Arg
Thr
Arg
Thr
Thr
Glu
Ser
Ser
Leu
Thr
Leu
Pro
Ala

Asp

Ala
Arg
Ser
Ile
Lys
Thr
Gly
Gly
Thr
Ser
Val
Lys
Thr
Ala
Thr
Leu
Ile
Pro
Phe
Asn
Asp
Phe
Trp

Thr

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

Ala

Sequence_Listing 13542-016-228
Ser Ser Glu Val

Ile
2140
Asp
2155
Gly
2170
Leu
2185
Pro
2200
Thr
2215
Ser
2230
Glu
2245
Val
2260
Arg
2275
Pro
2290
Thr
2305
Thr
2320
Phe
2335
Lys
2350
Ser
2365
Ser
2380
Ser
2395
Ser
2410
Ala
2425
Gly
2440
Ile
2455
Arg
2470
Ser
2485

Val Ser Gly Leu

Thr
Pro
Trp
Glu
Thr
Ser
Thr
Thr
Ile
Gly
Ser
Thr
Thr
Asp
Ser
Ile
Asp
Thr
Ser
Thr
Pro

Gly

Ala
Thr
Thr
Thr
Val
Ile
Thr
Ile
Pro
Ala
Ala
Glu
Ser
Ser
Thr
Ser
Arg
Ser
Asn
His
Val

Glu

Ser
Ser
Val
Ser
Ala
Pro
Ile
Ser
Gly
Ser
Ala
Thr
Asp
Ser
Met
Gly
Pro
Pro
Val
Pro
Arg

Asn

Ser
Glu
Ser
Ile
Ser
Thr
Ser
Ser
Asp
Pro
Pro
Ser
Ile
Ser
Asp
Met
Gln
Ser
Gly
Val
Thr

Pro
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Pro
2145
Thr
2160
Ala
2175
Ser
2190
Ile
2205
Pro
2220
Asp
2235
Val
2250
His
2265
Leu
2280
Trp
2295
Ser
2310
Thr
2325
Thr
2340
Leu
2355
Ser
2370
Val
2385
Thr
2400
Val
2415
Val
2430
Gly
2445
Glu
2460
Phe
2475
Thr
2490

Leu Pro
Ser Glu
Gly Thr
Leu Val
Pro Leu
Val Asn
Val Ile
Ser Phe
Phe Pro
Thr His
Met Ser
Ile Thr
Thr Ser
Val Ser
Asp Ala
Ser Asp
Thr Lys
Ala Ser
Pro Thr
Ser Ser
Thr Pro
Thr Ser
Ser Thr

Ser Ser

Met
Ser
Lys
Ser
Gly
Ser
Asp
Ser
Glu
Glu
Ser
Leu
Pro
Leu
Arg
Leu
Thr
Ser
Ser
Asn
Ser
Ser
Met

Asn



Ser
Gly
Pro
Ala
Ser
Lys
Gly
Val
Thr
Phe
Leu
Ser
Ala
Ser
Asn
Glu
Ala
Ser
Ser
Gly
Gly
Thr
Gly

Ala

Val
2495
Ser
2510
Ala
2525
Thr
2540
Ser
2555
Ala
2570
Ala
2585
Thr
2600
Asp
2615
Pro
2630
Pro
2645
Ser
2660
Ser
2675
Glu
2690
Pro
2705
Ser
2720
Pro
2735
Thr
2750
Ser
2765
Leu
2780
Met
2795
Gly
2810
Glu
2825
Thr
2840

Val
Thr
Gly
Ala
Ala
Ile
Asn
Glu
Thr
Ser
Asp
Leu
Asp
Thr
Asp
Pro
Arg
Leu
Glu
Glu
Ala
Thr
Val

Gln

Thr
Thr
Glu
Phe
Thr
His
Trp
Thr
Ile
Thr
Thr
Ala
Ser
Ser
Arg
Leu
Asn
Pro
Asn
Arg
Ser
Lys
Thr

Ser

Ser
Asp
Ala
Thr
Ser
Ser
Glu
Ser
Leu
Gly
Pro
Thr
Leu
Asn
Ser
His
Thr
Ala
Ser
Ala
Ser
Thr
Ala

Thr

Val
Leu
His
Pro
Glu
Ser
Thr
Asp
Phe
Thr
Ala
Ser
Gly
Gly
Ile
Pro
Thr
Gly
Glu
Ser
Gly
Phe
Met

Ala
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Pro
2500
Pro
2515
Ser
2530
His
2545
Ala
2560
Pro
2575
Ser
2590
Thr
2605
Ser
2620
Leu
2635
Ile
2650
Phe
2665
Thr
2680
Asp
2695
Pro
2710
Ser
2725
Tyr
2740
Thr
2755
Thr
2770
Val
2785
Gly
2800
Ser
2815
Ser
2830
Pro
2845

Ala
Ala
Leu
Leu
Ser
Gln
Ala
Thr
Thr
Ser
Pro
Asp
Val
Ala
Gly
Ser
Glu
Thr
Thr
Met
Ile
Ser
Glu

Lys

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

Gly Ile

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

Pro
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Trp
2505
Leu
2520
Thr
2535
Val
2550
Thr
2565
Thr
2580
Ser
2595
Lys
2610
Pro
2625
Phe
2640
Thr
2655
Leu
2670
Thr
2685
Lys
2700
Gln
2715
Ser
2730
Thr
2745
Val
2760
Asp
2775
Thr
2790
Ser
2805
Thr
2820
Asn
2835
Val
2850

Thr
Lys
Ile
Val
Ser
Pro
Leu
Ile
Pro
Pro
Glu
Val
Leu
Thr
Gly
Lys
Val
Phe
Ser
Gly
Thr
Met
Arg

Lys

Ser

Thr

Glu

Thr

Glu

Thr

Leu

Leu

Ser

Thr

Pro

Thr

Thr

Val

Val

Ile

Ala

Ser

Ser

Ser

His

Asn

Leu

Pro

Val
Ser
Pro
Gly
Ser
Ser
Val
Val
Lys
Leu
Thr
Ile
Met
Ser
Thr
Val
Leu
Gln
Ala
Gln
Ser
Pro
Thr

Thr



Ser
Pro
Gly
Ser
Leu
Leu
Ser
Thr
Glu
Ser
Met
Thr
Leu
Thr
Gln
Ser
Leu
Glu
Leu
Ser
Thr
Lys
Pro

Ser

Ala
2855
Ser
2870
Ile
2885
Leu
2900
Asn
2915
Ser
2930
Thr
2945
Glu
2960
Pro
2975
Glu
2990
Thr
3005
Gly
3020
Ser
3035
Ser
3050
Pro
3065
Pro
3080
Thr
3095
Thr
3110
Leu
3125
Ser
3140
Ser
3155
Met
3170
Ala
3185
Pro
3200

Glu
Lys
Pro
Asp
Thr
Lys
Lys
Thr
Arg
Ser
Ser
Gln
Thr
Arg
Asn
Thr
Ser
Gln
Pro
Pro
Leu
Ser
Glu

Glu

Ser
Ala
Gln
Thr
Ile
Ser
Ala
Pro
Val
Met
Thr
Ala
Glu
Lys
Ile
Ser
Ser
Thr
Val
Glu
Val
Ser
Glu

Met

Gly
Phe
Ser
Lys
Pro
Pro
Ile
Glu
Pro
Ser
Ser
Ala
Lys
Thr
Leu
Thr
Gln
Leu
Ser
Thr
Glu
Gln
Thr

Ser

Leu
Ala
Thr
Ser
Asp
Glu
Ser
Gly
Thr
Tyr
Leu
Arg
Glu
Ser
Val
Leu
Thr
Thr
Ser
Trp
Thr
Ala
Gly

Thr
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Leu
2860
Ser
2875
Leu
2890
Ala
2905
Ser
2920
Lys
2935
Ala
2950
Ser
2965
Ser
2980
Pro
2995
Ala
3010
Ser
3025
Thr
3040
Leu
3055
His
3070
Asn
3085
Ile
3100
Phe
3115
Pro
3130
Ala
3145
Thr
3160
Ala
3175
Ser
3190
Thr
3205

Thr
Leu
Thr
Ser
Asp
Asn
Ser
Ala
Gly
Asp
Ser
Gly
Ser
Phe
Leu
Met
Ala
Thr
Thr
Ser
Asp
Gln
Ser

Leu

Pro Val
Thr Thr
Phe Glu
Leu Pro
Ala Ser
Pro Arg
Ser Phe
Ser Pro
Thr Gly
Pro Ser
Lys Leu
Ser Ser
Phe Leu
Leu Gly
Gln Thr
Ser Gln
Glu Glu
Pro Ser
Glu Pro
Ser Ile
Gly Thr
Gly Asn
Pro Ala

Lys Ile

Ser
Ala
Phe
Thr
Thr
Ala
Gln
Ser
Asp
Lys
Thr
Ser
Ser
Pro
Ser
Glu
Glu
Glu
Thr
Ser
Leu
Ser
Gly

Met
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Ala
2865
Pro
2880
Ser
2895
Pro
2910
Ala
2925
Arg
2940
Ser
2955
Met
2970
Pro
2985
Ala
3000
Thr
3015
Ser
3030
Pro
3045
Ser
3060
Ala
3075
Glu
3090
Gly
3105
Thr
3120
Ala
3135
Val
3150
Val
3165
Thr
3180
Thr
3195
Ser
3210

Ser
Pro
Glu
Gly
Ser
Met
Thr
Ala
Arg
Ser
Leu
Pro
Thr
Met
Leu
Pro
Thr
Pro
Arg
Pro
Thr
Trp
Ser

Ser

Ser
Thr
Val
Gln
Ser
Met
Gly
Gly
Tyr
Ser
Phe
Ile
Ala
Ala
Thr
Pro
Thr
Thr
Arg
Ala
Thr
Pro
Pro

Lys

Ser
Trp
Pro
Ser
Ser
Thr
Phe
His
Ala
Ala
Ser
Ser
Ser
Arg
Leu
Glu
Ala
Ser
Lys
Lys
Ile
Ala
Gly

Glu



Pro
Trp
Pro
Ile
Thr
Pro
Thr
Pro
Glu
Gly
Thr
Val
Val
Met
Ser
Thr
Ser
Gln
Ser
Arg
Gly
Asp
Thr

Val

Ser
3215
Lys
3230
Val
3245
Ser
3260
Glu
3275
Pro
3290
Arg
3305
Thr
3320
Leu
3335
Ser
3350
Ser
3365
Ser
3380
Ser
3395
Ala
3410
Ser
3425
Leu
3440
Thr
3455
Gly
3470
Ala
3485
Ala
3500
His
3515
Val
3530
Met
3545
Gly
3560

Ile
Thr
Thr
His
Asn
Glu
Gln
Ala
Val
Thr
Ser
Ser
Thr
Ala
Thr
Gly
Ala
Ile
Ser
Asn
Leu
Thr
Gly

Met

Ser
Pro
Leu
Leu
Met
Ala
Ser
Arg
Ser
Gly
Asn
Leu
Thr
Glu
Ser
Ala
Gln
Thr
Ser
Val
Ser
Thr
Thr

Ser

Pro
Glu
Gln
Pro
Leu
Trp
Leu
Ser
Lys
Gly
Ile
Thr
Ala
Gln
Ser
Ser
Thr
Ser
Val
Ser
Gln
Ala
Asn

Thr

Glu
Thr
Ser
Thr
Ala
Thr
Ala
Ile
Thr
Thr
Leu
Asp
Ile
Gln
Trp
Pro
Thr
Leu
Thr
Ala
Thr
Pro
Ser

Met
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Arg Ser Thr

Ile
3220
Thr
3235
Thr
3250
Gly
3265
Thr
3280
Asn
3295
Thr
3310
Thr
3325
Thr
3340
Thr
3355
Glu
3370
Lys
3385
Pro
3400
Thr
3415
Ser
3430
Asp
3445
Ser
3460
Thr
3475
Ser
3490
Val
3505
Ser
3520
Thr
3535
Ile
3550
Asp
3565

Val Pro Met

Ala
Thr
Glu
Leu
Met
Gly
Gly
Gly
Asp
Ser
Ser
Ser
Asp
Val
Leu
Asn
Pro
Lys
Ser
Pro
Ser

Ser

Leu
Thr
Arg
Tyr
Ser
Thr
Met
Asp
Pro
Lys
Thr
Arg
Gln
Thr
Val
Pro
Ser
Ser
Pro
Gly
Thr

Thr

Gly
Ser
Val
Ser
Ser
Gly
Glu
Thr
Val
His
Val
Ser
Thr
Asn
Ser
Ser
Ile
Asp
Ala
Ile
Thr

Pro

Val
Glu
Ser
Pro
Ser
Gly
Val
Gln
Phe
His
Thr
Lys
Leu
Val
Ser
Thr
Leu
Gly
Gly
Ile
Glu
Ser
Thr

Ala
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Arg
3225
Thr
3240
Gly
3255
Thr
3270
Leu
3285
Thr
3300
Ser
3315
Gln
3330
Ser
3345
Val
3360
Ser
3375
Thr
3390
Asn
3405
Asp
3420
Gly
3435
Leu
3450
Pro
3465
Gly
3480
Leu
3495
Ala
3510
Val
3525
Thr
3540
Pro
3555
Thr
3570

Asn Ser
Thr Val
Ser Thr
Lys Ser
Ser Pro
Pro Gly
Leu Glu
Ser Ser
Met Trp
Ser Leu
Pro Asn
Glu Thr
Asn Lys
Glu Ala
Ser Asp
Tyr Ile
Ser Gly
Lys Thr
Glu Thr
Pro Thr
Ser Ile
Thr Ile
Asn Pro

Glu Arg

Pro
Glu
Ser
Pro
Ser
Gly
Ser
Pro
His
Ser
Ser
Trp
Ile
Tyr
Ile
Thr
Asp
Ser
Leu
Ala
Leu
Thr
Glu

Arg



Thr
Ser
Ala
Leu
Arg
Ala
Ser
Arg
Ser
Met
Pro
Asp
Pro
Ile
Thr
Thr
Ser
Pro
Lys
Thr
Lys
Val
Leu

Thr

Thr
3575
Asp
3590
Arg
3605
Ala
3620
Ile
3635
Ser
3650
Pro
3665
Val
3680
Trp
3695
Val
3710
Leu
3725
Thr
3740
Gln
3755
Ser
3770
Ser
3785
Phe
3800
Thr
3815
Arg
3830
Thr
3845
Thr
3860
Ser
3875
Ser
3890
Arg
3905
Ser
3920

Ser
Ser
Ser
Ser
Thr
Ala
Ser
Gln
Thr
Ser
Ser
Gly
Gly
Pro
Ala
Ser
Gln
Ser
Pro
Glu
Thr
Glu
Thr

Ser

Thr
Trp
Pro
Ser
Val
Val
Asp
Arg
Pro
Thr
Thr
Arg
Ala
Ala
Val
Arg
Leu
Ala
Asp
Ala
Pro
Asp
Leu

Pro

Glu
Thr
Gly
Thr
Ile
Lys
Thr
Met
Ser
Asp
Phe
Ser
Thr
Thr
Thr
Pro
Pro
Ala
Ala
Arg
Ser
Thr
Asn

Ser

His
Val
Thr
Glu
Gly
Thr
Thr
Ser
Ser
His
Leu
Leu
Thr
Ser
Pro
Asp
Thr
Thr
Thr
Ala
Ala
Ile
Thr

Trp

Sequence_Listing 13542-016-228
Ser Thr Trp

Pro
3580
Thr
3595
Ile
3610
Leu
3625
Thr
3640
Glu
3655
Ala
3670
Ile
3685
Thr
3700
Ala
3715
Phe
3730
Ser
3745
Pro
3760
Gln
3775
Ala
37960
Pro
3805
Thr
3820
Thr
3835
Phe
3850
Thr
3865
Pro
38860
Lys
3895
Leu
3910
Lys
3925

Asp Met Thr

Ser
Asp
Ser
Thr
Ser
Ser
Glu
Ser
Asp
Ser
Gln
Leu
Ala
Thr
Thr
Leu
Gln
Ser
Trp
Glu
Asp

Ser

Thr
Ser
Leu
Ser
Thr
Val
Ala
Thr
Ser
Ala
Glu
Pro
Met
Ser
Ser
Asp
Arg
Asp
Ile
Val
Ile

Ser

Met
Met
Val
Thr
Pro
Pro
Glu
Lys
Leu
Thr
Leu
Phe
Ala
Lys
Ala
Val
Gln
Ser
Thr
Thr
Asn

Pro

Ser
Ser
His
Ser
Thr
Ser
Ile
Asp
Asp
Thr
Ser
Ala
Thr
Ser
Arg
Lys
His
Ile
Gly
Trp
Glu
Ser
Leu

Tyr
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Ser
3585
Asn
3600
Thr
3615
Thr
3630
Pro
3645
Glu
3660
Ser
3675
Ile
3690
Val
3705
Asp
3720
Thr
3735
Thr
3750
Leu
3765
Ile
3780
Ser
3795
Ala
3810
Pro
3825
Pro
3840
Gln
3855
Asn
3870
Met
3885
Ser
3900
Glu
3915
Glu
3930

Thr Ala
Leu Lys
Thr Ser
Pro His
Ser Ser
Arg Thr
Thr Phe
Leu Ser
Pro Val
Pro Asn
Leu Asp
Thr Ser
Glu Thr
Gly His
Ser Gly
Glu Gln
Gly Gln
His Thr
Thr Ala
Glu Lys
Met Asn
Ser Ser
Ser Gly

Arg Ile

Ala
Val
Phe
Gly
Asp
Leu
Ser
Thr
Ser
Thr
Trp
Ala
Met
Ile
Val
Thr
Val
Ala
Leu
Glu
Ser
Val
Thr

Ala



Pro
Asn
Ser
Ser
Met
Pro
Met
Gly
Ser
Ser
Ala
Pro
Ala
Phe
Asp
Ser
Ile
Val
Thr
Pro
Ala
Val
Gly

His

Ser
3935
Thr
3950
His
3965
Pro
3980
Ser
3995
Asn
4010
Asp
4025
Ser
4040
Lys
4055
Asp
4070
Met
4085
Pro
4100
Thr
4115
Thr
4130
Thr
4145
Ser
4160
Leu
4175
Thr
4190
Asp
4205
Asn
4220
Ser
4235
Thr
4250
His
4265
Ile
4280

Glu
Val
Ser
Val
Thr
Ser
Thr
Thr
Arg
Ser
Thr
Gly
Ala
Tyr
Ser
Ser
Leu
Ser
Met
Leu
Arg
Asn
Thr

Met

Ser
Glu
Thr
Val
Thr
Phe
Ser
Ala
Ile
Pro
Glu
Ala
Ser
Ser
Gln
Leu
Thr
Val
Ser
Ser
Asp
Met
Lys

Gly

Thr
Thr
Ile
Thr
Thr
Leu
Ser
Ile
Ser
Ser
Ser
Thr
Trp
Glu
Pro
Val
Ser
Phe
Arg
Ser
Thr
Glu
Pro

Asp

Thr
Thr
Pro
Thr
Trp
Thr
Thr
Thr
Ser
Glu
Gly
Ser
Thr
Lys
Ser
Pro
Gln
Leu
Ile
Thr
Lys
Ala
Ser

Ile
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Asp
3940
Gly
3955
Ala
3970
Ser
3985
Pro
4000
Ile
4015
Thr
4030
Lys
4045
Ser
4060
Ala
4075
Gly
4090
Leu
4105
Gly
4120
Thr
4135
Pro
4150
Ile
4165
Gly
4180
Ser
4195
Ser
4210
Ala
4225
Ala
4240
Thr
4255
Lys
4270
Thr
4285

Lys
Trp
His
Thr
Glu
Glu
Gln
Gly
Phe
Ile
Met
Ser
Thr
Thr
Pro
His
His
Glu
Leu
Gly
Ile
Ser
Ala

Ser

Glu Ala
Val Thr
Ser Ala
Arg Glu
Ser Thr
Leu Arg
Thr Ser
Pro Arg
Leu Ala
Thr Arg
Ile Leu
Ala Pro
Pro Leu
Leu Phe
Ser Val
Ala Thr
Ser Pro
Thr Ser
Glu Pro
Glu Ala
His His
Ser Glu
Thr Ser

Ser Thr

Ile
Ser
Ser
Gln
Arg
Asp
Ile
Thr
Gln
Leu
Ala
Thr
Ala
Ser
Glu
Thr
Ser
Gly
Gly
Leu
Ser
Tyr
Pro

Ser
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His
3945
Ser
3960
Ser
3975
Ala
3990
Ala
4005
Val
4020
Ile
4035
Glu
4050
Ser
4065
Ser
4080
Met
4095
Leu
4110
Thr
4125
Lys
4140
Glu
4155
Ser
4170
Ser
4185
Leu
4200
Thr
4215
Ser
4230
Ala
4245
Ser
4260
Leu
4275
Val
4290

Pro
Glu
Lys
Ile
Arg
Ser
Ser
Ile
Met
Asn
Gln
Asp
Thr
Gly
Thr
Pro
Thr
Gly
Ser
Thr
Asp
Pro
Val

Phe

Ser
His
Leu
Val
Thr
Pro
Ser
Thr
Arg
Phe
Thr
Thr
Gln
Pro
Ser
Ser
Pro
Lys
Leu
Tyr
Thr
Ile
Thr

Gly

Thr
Ala
Thr
Ser
Glu
Tyr
Pro
Ser
Ser
Pro
Ser
Ser
Arg
Glu
Ser
Asn
Pro
Thr
Pro
Glu
Ala
Pro
Ser

Ser



Ser
Leu
Thr
His
Ser
Val
Gly
Gln
Glu
Thr
Pro
Phe
Gln
Gly
Val
Leu
Ser
His
Ala
Ala
Glu
Leu
Asn

Pro

Glu
4295
Gln
4310
Ser
4325
Val
4340
Ser
4355
Ser
4370
Val
4385
Gly
4400
Thr
4415
Thr
4430
Pro
4445
Leu
4460
His
4475
Leu
4490
Thr
4505
Ala
4520
Ile
4535
Val
4550
Thr
4565
Ser
4580
Pro
4595
Gln
4610
Val
4625
Ser
4640

Thr

Glu

Thr

Thr

Pro

Thr

Thr

Pro

Pro

Leu

Ser

Val

Thr

Val

Asn

Thr

Asn

Leu

Ser

Ile

Thr

Glu

Ser

Phe

Thr
Arg
Val
Lys
His
Asn
Ile
Tyr
Leu
Ile
Val
Thr
Ser
Lys
Ser
Leu
Lys
His
Pro
Ser
Ser
Met
Val

Asp

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

Ala

Ile
Thr
Thr
Gln
Phe
Ser
Thr
Leu
Val
Lys
Glu
Ile
Pro
Thr
Gln
Ala
Val
Thr
Val
Pro
Leu
Ser
Ala

Thr
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Glu
4300
Ser
4315
His
4330
Ala
4345
Ile
4360
Thr
4375
Gln
4390
Asp
4405
Thr
4420
Gly
4435
Thr
4450
Pro
4465
Val
4480
Asp
4495
Asn
4510
Thr
4525
Thr
4540
Leu
4555
Pro
4570
Gly
4585
Thr
4600
Thr
4615
Ile
4630
Phe
4645

Thr

Gln

Val

Thr

Thr

Ser

Thr

Thr

Pro

Pro

Ser

Pro

Ser

Met

Leu

Thr

Asn

Pro

Ala

Ser

Ala

Thr

Thr

Ile

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

Pro Thr

Ser
Ser
Gly
Ser
Asn
Met
Thr
Met
Met
Val
Ser
Ser
Ser
Thr
Pro
Glu
Thr
Ser
Met
Thr
Lys
Asn
Thr

Pro
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Val
4305
Ser
4320
Asp
4335
Gly
4350
Thr
4365
Thr
4380
Gly
4395
Pro
4410
Gln
4425
Ser
4440
Ser
4455
Thr
4470
Val
4485
Ser
4500
Ser
4515
Thr
4530
Ala
4545
Glu
4560
Gly
4575
Asp
4590
Glu
4605
Ile
4620
Lys
4635
Ala
4650

Asn Gln
Ala Thr
Ala Thr
Thr Ser
Phe Thr
Glu Ser
Ala Ala
Tyr Leu
Ser Glu
Trp Thr
Leu Thr
Leu Gln
Leu Thr
Met Glu
Asn Glu
Ile His
Ser Ser
Pro Ser
Asp Ala
Ile Glu
Asn Ser
Ile Leu
Met Glu

Gln Ser

Gly
Glu
Thr
Ile
Asp
Ser
Thr
Thr
Lys
Ser
Pro
Gly
Ser
Pro
Ile
Pro
Ala
Thr
Leu
Gly
Thr
Ser
Val

Thr



Lys
Ser
Gly
Ser
Gly
Lys
Ser
Ser
Ser
Lys
Met
Thr
Asn
Ser
Thr
Ser
Thr
Ser
Thr
Ser
Thr
Ser
Thr

Gln

Phe
4655
Pro
4670
Ser
4685
Thr
4700
Phe
4715
Asp
4730
Pro
4745
Val
4760
Met
4775
Val
4790
Ser
4805
Asp
4820
Val
4835
Ala
4850
Ser
4865
Ser
4880
Pro
4895
Thr
4910
Thr
4925
Phe
4940
Glu
4955
Ala
4970
Ser
4985
Ala
5000

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

Gly

Asp
Met
Gly
Glu
His
Ser
Ser
Phe
Ser
Thr
Thr
Glu
Thr
Pro
Met
Thr
Leu
Thr
Val
Gly
Asn
Ile
Asp

Ile

Ile
Thr
Ala
Thr
Ser
Gln
Gln
Thr
Val
Ser
Leu
Thr
Thr
Glu
Glu
Thr
Arg
Ser
Ser
Pro
Thr
Thr
Thr

His

Phe
Ile
Thr
Ser
Lys
Thr
Ala
Pro
Leu
Leu
Asp
Thr
Gly
Pro
Asp
Arg
Glu
Thr
Arg
Asp
Arg
Ile
Phe

Ser
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Ser
4660
Ser
4675
Ser
4690
Ala
4705
Ile
4720
Asn
4735
Pro
4750
Gln
4765
Thr
4780
Glu
4795
Asp
4810
His
4825
Ser
4840
Ser
4855
Thr
4870
Thr
4885
Thr
4900
Val
4915
Thr
4930
Gln
4945
Leu
4960
Thr
4975
Thr
4990
Ala
5005

Val
Thr
Lys
Gly
Thr
Pro
Val
Trp
Ser
Thr
Ile
Pro
Ala
Lys
Thr
Glu
Ser
Pro
Asp
Ser
Ser
Thr
Met

Met

His Met
Ile Pro
Thr Pro
Thr Ala
Pro Phe
Leu Val
His Ser
Ser Leu
Val Thr
Ser Val
Ser Ile
Phe Glu
Val Thr
Ile Ser
Thr Glu
Ile Ser
Tyr Lys
Val Thr
Thr Val
Thr Ser
Gln Thr
Asp Pro

Thr His

Thr
Leu
Ser
Met
Gln
Thr
Thr
Val
Ser
Thr
Asn
Ser
Ser
Arg
Thr
Gln
Glu
Ser
Ser
Pro
Gly
Ser

Gly
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4665
Thr
4680
Ala
4695
Val
4710
Asn
4725
Asp
4740
Thr
4755
Ser
4770
Lys
4785
Ser
4800
Ser
4815
Thr
4830
His
4845
Pro
4860
Ser
4875
Thr
4890
Glu
4905
Leu
4920
Ser
4935
Leu
4950
Ile
4965
Pro
4980
Asn
4995
Phe
5010

Leu Ser
Thr Gln
Leu Asp
Val Thr
Asn Asp
Glu Ala
Leu Pro
Ser Pro
Thr Ala
Pro Gln
Ala Ala
Val val
Ser Thr
Asn Val
Ile Pro
Ser Ser
Ile Thr
Thr Gly
Ser Ser
Asp Ile
Met Thr
His Gly
Thr Thr

Ser Gln

Asn
Thr
Thr
Glu
Val
Ser
Ser
Val
Gly
Ser
Thr
Thr
Val
Thr
Lys
Leu
Ser
Ala
Thr
Ser
Glu
Ala
Pro

Leu



Asp
Thr
Leu
Leu
Ser
Pro
Ile
Pro
Gly
Lys
Ala
Asn
Glu
Phe
Ser
Asp
Arg
Ile
Leu
Ser
Met
Val
Met

Pro

Val
5015
Ser
5030
Ser
5045
Pro
5060
Gly
5075
Val
5090
Leu
5105
Ser
5120
His
5135
Ala
5150
Pro
5165
Ile
5180
Thr
5195
Leu
5210
Thr
5225
Lys
5240
Val
5255
Thr
5270
Pro
5285
Thr
5300
Gly
5315
Glu
5330
Thr
5345
Ser
5360

Thr
Pro
Ser
Glu
Leu
Thr
Ala
Ile
Glu
Thr
Ser
Lys
Ser
Leu
Gly
Ser
Phe
Thr
Leu
Val
Met
Glu
Ser

Ser

Thr
Pro
Pro
Asp
Val
Ser
Thr
Asn
Ser
Thr
Thr
Arg
Thr
Ser
Val
Thr
Thr
Gln
Asp
Thr
Gly
Thr
Pro

Pro

Leu
Ser
Ala
Lys
Lys
Ser
Ser
Thr
His
Gln
Ser
Glu
Ser
Lys
Asn
Val
Ser
Ala
Thr
Gln
Pro
Ser
Ser

Leu

Met
Val
Met
Leu
Ile
Leu
Lys
Glu
Ser
Met
Met
Pro
Gln
Val
Ser
Pro
Ser
Ser
Ser
Gly
Gly
Ser
Pro

Pro
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Ser Arg Ile Pro Gln Asp

5020
Asp
5035
Thr
5050
Ser
5065
Thr
5080
Pro
5095
Asp
5110
Glu
5125
Pro
5140
Val
5155
Pro
5170
Thr
5185
Glu
5200
Pro
5215
Ser
5230
Pro
5245
Ile
5260
Pro
5275
Thr
5290
Phe
5305
Asn
5320
Val
5335
Val
5350
Val
5365

Lys Thr Ser Ser

Thr
Ser
Asp
Asn
Ser
Thr
Ala
Ile
Val
Tyr
Ser
Thr
Ser
Asp
Lys
Pro
Thr
Pro
Val
Ser
Ser

Thr

Pro
Pro
Ile
Phe
Lys
Asn
Leu
Thr
His
Phe
Ser
Gly
Lys
Thr
Thr
Glu
Leu
Tyr
Ser
Ser
Ser

Ala

Ser
Met
Leu
Ser
Asp
Val
Ala
Thr
Gly
Leu
Phe
Thr
Ile
Phe
Lys
Ser
Ser
Ser
Trp
Leu
Thr

Leu

Leu
Thr
Arg
Ser
Thr
Lys
Asp
Thr
Ser
Thr
Pro
Ile
Ser
Thr
Ser
Ala
Gln
Glu
Met
Met
Ser

Pro
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5025
Pro
5040
Ile
5055
Ser
5070
Thr
5085
Thr
5100
Lys
5115
Ala
5130
Ser
5145
Val
5160
Ser
5175
Pro
5190
Thr
5205
Thr
5220
Thr
5235
Gly
5250
Ala
5265
Ser
5280
Gly
5295
Val
5310
Thr
5325
Ser
5340
Pro
5355
Thr
5370

Val Ser
Ser Ser
Ser Ser
Leu Leu
Arg Leu
Ser Asp
Glu Ile
Asn Asn
Glu Thr
Gly Asp
Glu Thr
Arg Leu
Asp Thr
Glu Val
Pro Asp
Glu Ile
Glu Met
His Ser
Gly Thr
Thr Thr
Thr Pro
Ser Pro
Gln Ser

Ser Val

Trp
Phe
Thr
Thr
Glu
Lys
Phe
Ser
Pro
Pro
Thr
Arg
Ser
Ser
His
Pro
Thr
Thr
His
Leu
Pro
Ala
Ile

Leu



Val

Thr

Ala

Ser

His

Ala

Val

Thr

Thr

Ser

Ile

Ile

Ser

Thr

Thr

Gln

Pro

Ser

Pro

Pro

Val

Asn

Thr

Ala

Thr
5375
Ser
5390
Thr
5405
Thr
5420
Lys
5435
Thr
5450
Ser
5465
Glu
5480
Ser
5495
Tyr
5510
Ser
5525
Ala
5540
Pro
5555
Thr
5570
Ser
5585
Gly
5600
Gly
5615
Ser
5630
Val
5645
Val
5660
Leu
5675
Leu
5690
Ala
5705
Val
5720

Thr
Ser
Tyr
Asn
Ser
Pro
Thr
Pro
Glu
Val
Ser
Pro
Ile
Thr
Thr
Phe
Asp
Gly
Ser
Thr
Gly
Ser
His

Ala

Thr
Pro
Lys
Thr
Gln
Leu
Ser
Thr
Lys
Pro
Ser
Asp
Met
Pro
Thr
Pro
Val
Phe
Ser
Ala
Thr
Ser
Thr

Asn

Asp
Pro
Asp
Ala
Ser
Met
Thr
Ala
Thr
Thr
Arg
Ile
Thr
Gly
Leu
His
Ser
Ser
Thr
Leu
Thr
Pro
Glu

Val

Val
Asn
Thr
Val
Ser
Ser
Pro
Ser
Ser
Gly
Thr
Ser
Lys
Ala
Phe
Ser
Trp
Leu
Ser
Leu
Ser
Thr
Ala

Gly
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Leu
5380
Leu
5395
Ala
5410
Thr
5425
Val
5440
Thr
5455
Asn
5470
Leu
5485
Ser
5500
Ala
5515
Ser
5530
Thr
5545
Ser
5560
Thr
5575
Gln
5590
Glu
5605
Met
5620
Met
5635
Pro
5650
Thr
5665
Pro
5680
Gln
5695
Met
5710
Thr
5725

Gly
Ser
His
Asn
Leu
Thr
Ile
Ser
Thr
Ile
Ile
Gly
Ala
Ser
Gly
Ile
Thr
Ser
Glu
Ser
Glu
Glu
His

Ser

Thr Thr
Ser Ile
Thr Glu
Val Gly
Ala Asp
Ser Thr
Ser Gln
Pro Arg
Thr Glu
Thr Gln
Ser Asp
Met Ile
Glu Met
Gln Gly
Gly Thr
Thr Thr
Thr Pro
Pro Ser
Ser Ile
Val Leu
Pro Val
Arg Leu
Ala Ser

Ile Ser

Ser
Thr
Ala
Thr
Ser
Leu
Thr
Leu
Thr
Ala
Leu
Thr
Thr
Ile
His
Leu
Pro
Met
Pro
Val
Thr
Thr
Met

Gly

Page 63

Pro
5385
His
5400
Ala
5415
Ser
5430
Glu
5445
Gly
5460
Asn
5475
Arg
5490
Asn
5505
Ser
5520
Asp
5535
Arg
5550
Val
5565
Leu
5580
Ser
5595
Arg
5610
Val
5625
Thr
5640
Ser
5655
Thr
5670
Ser
5685
Thr
5700
His
5715
His
5730

Glu Ser
Glu Arg
Met His
Gly Ser
Thr Ser
Asp Thr
Gln Ile
Glu Ser
Thr Ala
Arg Thr
Arg Pro
Leu Phe
Thr Thr
Pro Trp
Thr Val
Ser Arg
Glu Glu
Ser Pro
Ser Pro
Thr Thr
Ser Pro
Tyr Lys
Thr Asn

Glu Ser

Val
Pro
His
Gly
Lys
Ser
Gln
Ser
Phe
Glu
Thr
Thr
Gln
Asp
Ser
Thr
Thr
Ser
Leu
Asn
Pro
Asp
Thr

Gln



Ser
Met
Thr
Ser
Asn
Thr
Arg
Ile
Thr
Gly
Ala
His
Ser
Ser
Ser
Ser
Thr
Phe
Thr
Thr
Gln
Glu
Lys

Lys

Ser
5735
Gly
5750
Pro
5765
Leu
5780
Thr
5795
Thr
5810
Thr
5825
Ser
5840
Gly
5855
Thr
5870
Ser
5885
Ser
5900
Trp
5915
Pro
5930
Ala
5945
Leu
5960
His
5975
Ser
5990
Ile
6005
Asn
6020
Pro
6035
Asp
6050
Asn
6065
Glu
6080

Val
Ile
Ala
Ile
Val
Thr
Thr
Thr
Ser
Ile
Trp
Glu
Gln
Val
Val
Leu
Ser
Gly
His
Ser
Ser
Ala
Val

Asp

Pro
Thr
Phe
Pro
Thr
Thr
Ile
Glu
Thr
Ser
Glu
Glu
Ser
Pro
Ser
Thr
Glu
Glu
Phe
Met
Gly
Ile
Asp

Ser

Ala
Phe
Phe
Gly
Glu
Glu
Ser
Thr
Glu
Gln
Gly
Thr
Pro
Leu
Gly
Ser
Leu
Ile
Ser
His
His
Val
Arg

Thr

Asp
Ala
Glu
Leu
Thr
Val
Gly
Ile
Met
Ala
Thr
Thr
Pro
Pro
Ser
Gly
Val
Leu
Glu
Lys
Thr
Ser
Asp

Ala

Sequence_Listing 13542-016-228
Thr Ser Lys Ala

Ser
5740
Met
5755
Thr
5770
Arg
5785
Ser
5800
Ser
5815
Pro
5830
Thr
5845
Ala
5860
Thr
5875
His
5890
Thr
5905
Ser
5920
Ala
5935
Ser
5950
Arg
5965
Thr
5980
Thr
5995
Asn
6010
Leu
6025
Pro
6040
Thr
6055
Ser
6070
Leu
6085

His
Gly
Arg
Asp
Thr
Arg
Asp
Arg
Ile
Leu
Ser
Met
Val
Ile
Pro
Arg
Ser
Ser
Thr
His
Pro
Ser
Thr

Val

5745

Asp Thr Ser Val

Ile
Thr
Val
Thr
His
Leu
Thr
Thr
Pro
Ser
Glu
Thr
Thr
Lys
Ser
Glu
Ala
Ser
Lys
Thr
Ser

Met

Gln
Arg
Leu
Glu
Ser
Ser
Asn
Leu
Val
Arg
Glu
Ser
Ser
Thr
Leu
Ala
Glu
Ser
Val
Pro
Pro

Asn

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

Ser
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5760
Glu
5775
Ser
5790
Glu
5805
Ile
5820
Met
5835
Phe
5850
Thr
5865
Thr
5880
Gln
5895
Thr
5910
Ser
5925
Ser
5940
Leu
5955
Asp
5970
Ser
5985
Thr
6000
Asn
6015
Ser
6030
Gly
6045
Ser
6060
Thr
6075
Thr
6090

Thr Ser Pro

Ser Thr Ser

Ser
Glu
Val
Thr
Ser
Pro
Gly
Ser
Arg
Lys
Ser
Ser
Pro
Met
Ala
Asn
Met
Ile
Ser
Pro
Pro

Thr

Thr
Glu
Pro
Ser
Pro
Phe
Pro
Ser
Phe
Gly
Pro
Leu
Val
Leu
Ser
Thr
Gly
His
Met
Glu
Glu

Glu

Ser
Ile
Thr
Ser
Tyr
Val
Ile
Thr
Pro
Val
Ser
Tyr
Thr
Asp
Ser
Glu
Thr
Ser
Met
Thr
Leu

Ser



Asn
Ser
Ser
Ser
Thr
Gln
Pro
Val
Ser
Val
Ser
Leu
Arg
Thr
Ala
Val
Ile
Arg
Leu
Ser
Ala
Thr
Ser

Lys

Thr
6095
Arg
6110
Ala
6125
Ser
6140
Ile
6155
Leu
6170
Ser
6185
Met
6200
Ala
6215
Thr
6230
Thr
6245
Ala
6260
Ser
6275
Thr
6290
Asn
6305
Ser
6320
Thr
6335
Ser
6350
Ile
6365
Ser
6380
Thr
6395
Ser
6410
Thr
6425
Ser
6440

Val
Ala
Gln
His
Ala
Thr
Ala
Asn
Glu
Thr
Ser
Lys
Pro
Asp
Val
Pro
Ser
Ser
Phe
Ser
Thr
Ile
Arg

Glu

Phe
Glu
Ser
Ser
Thr
Leu
Arg
Asn
Glu
Ser
Ser
Ile
Gln
Thr
Gly
Asp
Thr
Ala
Arg
Asp
Glu
Gln
Ser

Glu

Ser
Val
Thr
Asn
Gln
Asp
Thr
Asp
Ala
Pro
Leu
Thr
Asn
His
Thr
Ser
Ser
Met
Leu
Thr
Val
Gly
Val

Arg

Ser
Thr
Lys
Ser
Thr
Thr
Gln
Leu
Asn
Ser
Val
Asp
Leu
Thr
Thr
Asp
Gly
Lys
Arg
Ser
Ser
Thr
Thr

Thr
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Val
6100
Tyr
6115
Ser
6130
Pro
6145
Gly
6160
Ser
6175
Asp
6190
Asn
6205
Ser
6220
Pro
6235
Ser
6250
Met
6265
Arg
6280
Met
6295
Ser
6310
Pro
6325
Asp
6340
Lys
6355
Glu
6370
Thr
6385
Arg
6400
Glu
6415
Met
6430
Ile
6445

Ser
Tyr
Pro
Pro
Pro
Thr
Phe
Asp
Leu
Val
Val
Asp
Asn
His
Ser
Tyr
Ser
Ile
Thr
Val
Thr
Lys
Leu

Ala

Leu Asp
Asp Pro
Asp Ile
Leu Thr
Ser Gly
Ile Ala
Val Asp
Val Leu
Ser Ser
Thr Ser
Thr Ser
Thr Asn
Thr Leu
Pro Ser
Pro Asn
Lys Ala
Ile Val
Glu Ser
Ser Thr
Phe Asp
Glu Leu
Pro Thr
Ser Thr

Thr Gln

Ala
Thr
Ser
Ile
Val
Thr
Ser
Lys
Gln
Thr
Val
Leu
Ala
Ile
Glu
Thr
Ser
Glu
Ser
Lys
Thr
Met
Phe

Thr
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Ala
6105
Phe
6120
Pro
6135
Ser
6150
Thr
6165
Ser
6180
Glu
6195
Thr
6210
Ala
6225
Leu
6240
Pro
6255
Glu
6270
Thr
6285
Asn
6300
Phe
6315
Ser
6330
Thr
6345
Thr
6360
Gln
6375
Ala
6390
Ser
6405
Ser
6420
Ala
6435
Gly
6450

Thr Glu
Met Pro
Glu Ala
Thr His
Ser Leu
Ala Gly
Thr Thr
Ser Pro
Pro Leu
Gln Glu
Thr Pro
Pro Val
Ser Glu
Thr Ala
Tyr Phe
Ala val
Ser Met
Thr Phe
Lys Ile
Phe Thr
Ser Ser
Pro Asp
Gly Leu

Pro His

Val
Ala
Ser
Lys
Gly
Thr
Ser
Phe
Leu
His
Thr
Thr
Ala
Val
Thr
Val
Pro
Ser
Gly
Ala
Arg
Thr
Thr

Arg



Ala
Ser
Leu
Gly
Leu
Thr
Leu
Val
Pro
Ser
Lys
Val
Val
Met
Thr
His
Ala
Glu
Ser
Thr
Asp
Thr
Asp

Thr

Thr
6455
Gln
6470
Asp
6485
Thr
6500
Leu
6515
Leu
6530
Pro
6545
Ala
6560
Thr
6575
Thr
6590
Glu
6605
Thr
6620
Ser
6635
Glu
6650
Ser
6665
Lys
6680
Ser
6695
Ser
6710
Leu
6725
Gly
6740
Thr
6755
Gln
6770
Pro
6785
Ser
6800

Ser
Ala
Leu
Ser
Ser
Pro
Thr
Ser
Thr
Asn
Ser
Ser
Thr
Ser
Gln
Leu
Ser
Pro
Gly
Pro
Pro
Glu
Glu

Phe

Gln
Gly
Ser
Pro
Leu
Glu
Ser
Leu
Ser
Ile
Tyr
Pro
Ser
Thr
Asp
Thr
Arg
Asp
Ile
Pro
Thr
Phe
Ile

Ser

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

Ser

Thr
His
Leu
Ser
Ala
Arg
Leu
Pro
Asp
Val
Ser
Val
Pro
Ser
Ile
Gly
Thr
Ser
Glu
Gly
Ser
His
Ser

Ser
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Leu
6460
Ser
6475
Thr
6490
Val
6505
Ile
6520
Pro
6535
Val
6550
Asn
6565
Ile
6580
Thr
6595
Val
6610
Thr
6625
Gly
6640
Leu
6655
Val
6670
Ala
6685
Ser
6700
Thr
6715
Ser
6730
Ser
6745
Ser
6760
Ser
6775
Trp
6790
Leu
6805

Thr
Ala
Ser
Glu
Thr
Ser
Lys
Leu
Lys
Asn
Pro
Ser
Ser
Ala
Ser
Thr
Ile
Glu
Ser
Thr
Arg
Glu
Thr

Met

Trp
Met
Arg
Lys
Ser
Ser
Thr
Gly
Asp
Val
Ala
Phe
Ser
His
Thr
Glu
Pro
Val
Asn
Ser
Ala
Met
Ile

Pro

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

Ser

Thr
His
Pro
Ser
Ser
Val
Asp
Thr
Glu
Thr
Ser
Ile
Ile
Leu
Lys
Ser
Pro
Pro
Thr
Gly
Thr
Thr
Pro

Pro
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Ser
6465
Gly
6480
Glu
6495
Ser
6510
Pro
6525
His
6540
Met
6555
Ser
6570
Lys
6585
Thr
6600
Glu
6615
Arg
6630
Thr
6645
Lys
6660
Ser
6675
Arg
6690
Asp
6705
Ser
6720
Ile
6735
Thr
6750
His
6765
Val
6780
Ser
6795
Ala
6810

Ile
Phe
Tyr
Ser
Val
Leu
Leu
His
Met
Thr
Pro
Asp
Arg
Gly
Ala
Thr
His
Leu
Ile
Phe
Ser
Met
Ile

Met

Thr
Ser
Ile
Ser
Pro
Thr
Ala
Lys
Tyr
Ser
Pro
Thr
Ile
Thr
Val
Glu
Ser
Pro
Thr
Thr
Met
Asn
Glu

Thr

Thr
Gln
Ser
Ser
Thr
Ser
Ser
Ile
Pro
Glu
Lys
Ile
Glu
Ser
Leu
Val
Thr
Ile
Arg
Leu
Ala
Lys
Lys

Ser



Pro
Ser
Asp
Asn
Thr
Thr
Val
Thr
Val
Leu
Phe
Thr
Thr
Ser
Glu
Ser
Ser
Ser
Trp
Leu
Thr
Leu
Ser

Ser

Pro
6815
Pro
6830
Thr
6845
Leu
6860
Thr
6875
Asn
6890
Leu
6905
Thr
6920
Ser
6935
Thr
6950
Ser
6965
Thr
6980
Ser
6995
Thr
7010
Ser
7025
Thr
7040
Gln
7055
Glu
7070
Gln
7085
Leu
7100
Leu
7115
Leu
7130
Pro
7145
Asp
7160

Val
Met
Leu
Ser
Ala
Val
Ala
Ser
Ser
Pro
Thr
Ala
Ile
Arg
Ala
Ser
Ala
Met
Ser
Ser
Pro
Thr
Glu

Glu

Ser
Thr
Gly
Ser
Ile
Glu
Asp
Thr
Glu
Gly
Asp
Glu
Pro
Thr
Glu
Gln
Lys
Thr
Ser
Leu
Val
Ser
Leu

Arg

Ser
Ser
Thr
Thr
Glu
Thr
Ser
Met
Thr
Leu
Thr
Val
Gly
Met
Met
Asp
Thr
Thr
Pro
Pro
Thr
Ser
Val

Leu

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

Thr
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Pro Lys Thr Ile His

Leu
6820
Leu
6835
Pro
6850
His
6865
Met
6880
Ser
6895
Lys
6910
His
6925
Lys
6940
Glu
6955
Ile
6970
Arg
6985
Ser
7000
Arg
7015
Ile
7030
Leu
7045
Ser
7060
Met
7075
Leu
7090
Thr
7105
Ser
7120
Val
7135
Ser
7150
Thr
7165

Thr Pro Ser

Glu
Glu
His
Ser
Thr
Thr
Ile
Thr
Val
Thr
Gln
Leu
Pro
Thr
Thr
Ser
Glu
Thr
Ser
Thr
Ser

Gly

Pro
Ile
Pro
Gly
Lys
Thr
Lys
Ser
Leu
Glu
Ser
Phe
Thr
Leu
Leu
Arg
Asn
Ser
Ser
Thr
Pro

Lys

Thr
Leu
Ser
His
Ala
Val
Arg
Ile
Ser
Val
Thr
Ala
Gln
Asp
Thr
Gly
Pro
Pro
Pro
Thr
Pro

Asp

Leu
Thr
Thr
Thr
Gly
Thr
Ser
Glu
Ser
Glu
Thr
Val
Ser
Thr
Thr
Gln
Pro
Ser
Pro
Leu
Asp
Lys

Thr
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6825
Val
6840
Ser
6855
Thr
6870
Ser
6885
Ser
6900
Ala
6915
Thr
6930
Ser
6945
Gln
6960
Val
6975
Ser
6990
Leu
7005
Pro
7020
Gly
7035
Ser
7050
Arg
7065
Gly
7080
Ser
7095
Pro
7110
Pro
7125
Met
7140
Leu
7155
Thr
7170

Thr Thr
Met Thr
Ser Pro
Asp Glu
Thr Ala
Gln Ser
Pro Met
Ser Met
Thr Tyr
Asn Ala
Pro Thr
Ser Gly
Pro Glu
Thr Met
Pro Ser
Thr Thr
Phe Pro
Asp Met
Leu Pro
Ile Ser
Val Thr
Leu His
Ser His

Asn Thr

Pro
Thr
Pro
Asp
Ala
Ser
Asp
Ser
Ser
Ser
Gly
Arg
Ile
Thr
Gly
Lys
His
Ser
Ser
Ser
Ser
Thr
Thr

Glu



Ala
Pro
Glu
Glu
Ser
Arg
Ser
Ser
Ser
Ile
Met
Ser
Thr
Thr
Leu
Ser
Ser
Gly
Glu
Leu
Phe
His
Ala

Val

Val
7175
Ser
7190
Thr
7205
Asp
7220
Arg
7235
Glu
7250
Ala
7265
Arg
7280
Ala
7295
Ile
7310
Thr
7325
Thr
7340
His
7355
Leu
7370
Pro
7385
Ala
7400
Ser
7415
Gln
7430
Thr
7445
Ala
7460
Ser
7475
Glu
7490
Thr
7505
Ser
7520

His
Ser
Ser
Thr
Ile
Thr
Val
Thr
Glu
Lys
Ile
Phe
Ser
Val
Val
Met
His
Val
Ser
Thr
Asn
Ser
Ser

Thr

Pro
Gly
Lys
Thr
Gln
Gly
Leu
Glu
Ser
Phe
Lys
Thr
Thr
Ser
Glu
Ile
Ser
Lys
Ser
Ser
Thr
Pro
Ala

Leu

Ser
His
Ala
Val
Lys
Ser
Ser
Val
Thr
Pro
Thr
Leu
Met
Arg
Glu
Ser
Ser
Thr
Pro
Glu
Ala
Ser
Met

Thr

Thr
Glu
Thr
Ala
Glu
Ser
Glu
Thr
Met
Thr
Gln
Asp
Thr
Gly
Thr
Pro
Ser
Thr
Pro
Val
Val
Ser
Gly

Pro
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Asn
7180
Ser
7195
Ser
7210
Ile
7225
Ser
7240
Val
7255
Val
7270
Ser
7285
Leu
7300
Ser
7315
Thr
7330
Thr
7345
Gln
7360
Ala
7375
Ser
7390
Ser
7405
Ala
7420
Glu
7435
Ser
7450
Thr
7465
Thr
7480
Val
7495
Thr
7510
Ala
7525

Thr
Pro
Pro
Ser
Ile
Glu
Ser
Ser
Pro
Pro
Ser
Ser
Arg
Gly
Pro
Pro
Ser
Val
Leu
Thr
Lys
Leu
Ile

Leu

Ala Ala
Ser Ser
Met Phe
Thr Pro
Ser Ser
Thr Ser
Ile Gly
Ser Arg
Glu Ile
Ile Leu
Pro Pro
Thr Thr
Leu Pro
Asp Val
Pro Ser
Val Ser
Val Thr
Leu Asp
Ser Ser
Asp Thr
Val Gly
Pro Asp
Ser Ile

Ser Asn

Ser
Ala
Ile
His
Leu
Ser
Ala
Thr
Ser
Ala
Gly
Pro
His
Pro
Ser
Ser
Ser
Ala
Thr
Glu
Thr
Ser
Met

Thr
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Asn
7185
Leu
7200
Thr
7215
Phe
7230
Ser
7245
Ala
7260
Thr
7275
Ser
7290
Thr
7305
Glu
7320
Ser
7335
Ser
7350
Ser
7365
Arg
7380
Gln
7395
Thr
7410
Leu
7425
Ser
7440
Ser
7455
Lys
7470
Ser
7485
Glu
7500
Gly
7515
Arg
7530

Val Glu
Ala Asp
Ser Thr
Leu Glu
Pro Lys
Ile Glu
Thr Glu
Ile Ser
Thr Arg
Ser Ser
Thr Ser
Leu Val
Glu Ile
Pro Ser
Leu Ser
Leu Pro
Leu Thr
Ala Glu
Val Glu
Ile His
Ser Ser
Thr Thr
Asp Thr

Lys Ile

Ile
Ser
Gln
Thr
Leu
Thr
Ile
Gly
Lys
Glu
Glu
Ile
Thr
Ser
Leu
Ala
Pro
Pro
Ile
Pro
Gly
Lys
Ser

Gln



Ser
Thr
Ser
Ala
Thr
Ala
Gln
Asn
Ile
Gly
Thr
Pro
Pro
Thr
Ser
Asp
Gly
Ser
Gly
Arg
Arg
Ser
Ser

Ile

Glu
7535
Ser
7550
Lys
7565
Ile
7580
Met
7595
Ser
7610
Thr
7625
Thr
7640
Gln
7655
Pro
7670
Ser
7685
His
7700
Leu
7715
Asp
7730
Ser
7745
Thr
7760
Thr
7775
Val
7790
Asp
7805
Arg
7820
Glu
7835
Thr
7850
Lys
7865
Ser
7880

Pro
Glu
Val
Ser
Ser
Ser
Gly
Ala
Gly
Gly
Pro
Pro
Pro
Ile
Leu
Ala
Asn
Leu
Thr
Ile
Ser
Val
Glu

Pro

Ala
Glu
Ser
Phe
Gln
Val
Pro
Thr
Phe
Gly
Pro
Val
Val
Leu
Ser
His
Val
Ala
Ser
Gln
Ser
Leu
Asp

Asp

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

Ile

Ser
Ser
Gly
Arg
Ile
Thr
Glu
Pro
His
Ser
Ser
Thr
Ser
Thr
Thr
Glu
Thr
Ser
Leu
Glu
Ser
Lys
Thr

Ser
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Leu
7540
Leu
7555
Ala
7570
Thr
7585
Ser
7600
Glu
7615
Ser
7630
Ser
7645
Pro
7660
Trp
7675
Pro
7690
Thr
7705
Leu
7720
Ser
7735
Ser
7750
Ala
7765
Thr
7780
Ser
7795
Thr
7810
Leu
7825
Glu
7840
Val
7855
Ser
7870
Thr
7885

Thr
Ala
Thr
Ser
Ile
Ser
Thr
Trp
Glu
Pro
Leu
Phe
Leu
Thr
His
Val
Ser
Pro
Ser
Ala
Gly
Pro
Ile

Arg

Thr Arg
Thr Glu
Thr Glu
Met Ser
Gly Thr
Ala Lys
Leu Glu
Val Glu
Met Thr
Ser Pro
Ser Leu
Leu Ala
Thr Ser
Glu Pro
Glu Arg
His Pro
Ser Gly
Met Cys
Thr Pro
Ser Ser
Thr Ser
Thr Gly
Pro Gly

Thr Val

Leu
Ala
Val
Gly
Ile
Met
Ser
Thr
Thr
Pro
Pro
His
Gly
Gly
Leu
Ser
Tyr
Thr
Ala
Leu
Ser
Ala
Pro

Ser
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Arg
7545
Asn
7560
Ser
7575
Pro
7590
Pro
7605
Thr
7620
Thr
7635
His
7650
Ser
7665
Phe
7680
Ala
7695
Ile
7710
Pro
7725
Thr
7740
Thr
7755
Thr
7770
Lys
7785
Thr
7800
Phe
7815
Thr
7830
Gly
7845
Thr
7860
Ala
7875
Trp
7890

Glu Thr
Thr Val
Arg Thr
Glu Gln
Arg Ile
Ile Thr
Leu Asn
Ser Ile
Met Gly
Val Lys
Val Thr
Pro Pro
Ala Thr
Ser Ser
Thr Tyr
Asn Thr
Ser Gln
Ser Thr
Leu Glu
Pro Gly
Thr Lys
Thr Glu
Gln Ser

Phe Ser

Ser
Leu
Glu
Ser
Ser
Thr
Leu
Val
Arg
Glu
Ser
Ser
Thr
Ser
Lys
Gly
Ser
Met
Thr
Leu
Met
Ile
Thr

Thr



Ser
Thr
Thr
Gln
Pro
Arg
Ser
Leu
Asp
Asn
Thr
Thr
Val
Ile
Gly
Leu
Leu
Ala
Thr
Ser
Glu
Ser
Asn

Ser

Pro
7895
Ser
7910
Ser
7925
Gly
7940
Glu
7955
Pro
7970
Pro
7985
Pro
8000
Met
8015
Leu
8030
Thr
8045
Asp
8060
Leu
8075
Thr
8090
Phe
8105
Thr
8120
Ala
8135
Thr
8150
Ser
8165
Thr
8180
Ser
8195
Thr
8210
Trp
8225
Glu
8240

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

Met

Met
Leu
Thr
Ser
Val
Phe
Ser
Thr
His
Ser
Thr
Gly
Asp
Thr
Glu
Gly
Glu
Glu
Ser
Thr
Glu
Glu
Glu

Thr

Thr
Gly
Thr
His
Ser
Ser
Ser
Ser
Lys
Thr
Glu
Thr
Ser
Met
Thr
Leu
Met
Val
Gly
Ile
Met
Ser
Thr

Thr

Glu
Ala
Ser
Ser
Trp
Leu
Thr
Leu
Ser
Ser
Lys
Ser
Gln
Glu
Ser
Arg
Ser
Ser
Phe
Thr
Met
Thr
His

Leu

Sequence_Listing 13542-016-228

Ser
7900
Thr
7915
Leu
7930
Gln
7945
Met
7960
Met
7975
Leu
7990
Leu
8005
Ser
8020
Val
8035
Thr
8050
Ser
8065
Thr
8080
Asp
8095
Arg
8110
Lys
8125
Thr
8140
Arg
8155
Ala
8170
Arg
8185
Ile
8200
His
8215
Ser
8230
Val
8245

Ala
Thr
Thr
Met
Ser
Ser
Pro
Thr
Glu
Glu
His
Ser
Ser
Thr
Ile
Thr
Val
Thr
Gln
Leu
Lys
Thr
Thr

Ser

Glu Ile
Gln Gly
Met Thr
Ser Thr
Pro Pro
Ser Pro
Glu Ser
Ser Gly
Pro Val
Ile Leu
Pro Ser
Gly His
Lys Val
Ser Val
Gln Thr
Ser Ser
Leu Ser
Glu Vval
Leu Thr
Pro Thr
Thr Gln
Val Asp
Val Thr

Arg Ser

Thr
Thr
His
Leu
Leu
Ala
Ile
Leu
Thr
Ala
Ser
Glu
Thr
Ser
Glu
Ser
Gly
Thr
Val
Ser
Thr
Ile
Gln

Pro
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Met
7905
Ser
7920
Ser
7935
Met
7950
Leu
7965
Thr
7980
Ser
7995
Ala
8010
Asn
8025
Thr
8040
Asn
8055
Ser
8070
Ser
8085
Thr
8100
Pro
8115
Glu
8130
Val
8145
Ser
8160
Ser
8175
Ser
8190
Asp
8205
Ser
8220
Arg
8235
Gly
8250

Asn Thr
Thr Leu
Thr Ile
Arg Arg
Glu Lys
Thr Ser
Ser Ser
Lys Thr
Ser Pro
Ser Glu
Arg Thr
Thr Ser
Pro Met
Ser Thr
Thr Ser
Gly Thr
Pro Thr
Ser Ser
Pro Glu
Ile Met
Pro Pro
Thr Thr
Phe Ser

Asp Met

His
Asp
Ser
Gly
Thr
Pro
Pro
Thr
Ala
Val
Val
Phe
Val
Pro
Ser
Ser
Gly
Arg
Thr
Thr
Gly
Pro
His

Leu



Trp
Leu
Thr
Leu
Ser
Ser
Asp
Ser
Glu
Gly
Ser
Arg
Ser
Ser
Pro
Thr
Ala
Thr
His
Leu
Ser
Ala
Ser

Val

Pro
8255
Leu
8270
Leu
8285
Leu
8300
Arg
8315
His
8330
Met
8345
Ile
8360
Thr
8375
Glu
8390
Arg
8405
Glu
8420
Thr
8435
Arg
8450
Asp
8465
Arg
8480
Ile
8495
Leu
8510
Ser
8525
Met
8540
Val
8555
Met
8570
Ser
8585
Lys
8600

Ser

Ser

Val

Asn

Glu

Glu

Gln

Ser

Pro

Thr

Ile

Thr

Val

Thr

Gln

Leu

Thr

Thr

Thr

Ser

Glu

Thr

Ser

Thr

Gln
Leu
Glu
Pro
Pro
Arg
Pro
Gly
Lys
Ser
Gln
Ser
Leu
Glu
Phe
Ser
Ile
Leu
Ala
Arg
Glu
Ser
Pro

Thr

Ser
Pro
Asp
Gly
Gly
Leu
Ser
His
Ala
Val
Ile
Ser
Ser
Val
Thr
Thr
Glu
Asp
Ser
Thr
Ala
Thr
His

Asp

Ser

Ala

Phe

Leu

Thr

Thr

Thr

Glu

Thr

Ser

Glu

Ser

Glu

Ile

Ile

Ser

Thr

Thr

Pro

Pro

Ser

Ser

Pro

Met
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Val
8260
Thr
8275
Pro
8290
Val
8305
Ser
8320
Thr
8335
His
8350
Ser
8365
Ser
8380
Ile
8395
Pro
8410
Glu
8425
Val
8440
Ser
8455
Ser
8470
Pro
8485
Gly
8500
Ser
8515
Gly
8530
Gly
8545
Ser
8560
Phe
8575
Val
8590
Leu
8605

Glu
Thr
Ser
Ile
Ser
Leu
Thr
Gln
Pro
Ser
Thr
Arg
Pro
Ser
Pro
Ile
Ser
Thr
Phe
Asp
Val
Phe
Thr

Arg

Glu
Ser
Ala
Thr
Thr
Glu
Ala
Ser
Met
Thr
Ser
Ile
Ser
Arg
Asp
Met
Pro
Thr
Ser
Val
Ser
Ser
Ala

Thr

Thr
Pro
Ser
Thr
Ser
Asp
Val
Ser
Gly
Ser
Ser
Ser
Gly
Gly
Ile
Thr
Gly
Thr
His
Pro
Ser
Thr
Leu

Ser

Ser
Ser
Leu
Asp
Asn
Thr
Thr
Val
Thr
Asp
Leu
Ser
Ala
Thr
Ser
Glu
Ala
Phe
Ser
Trp
Ser
Leu
Leu

Ser
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Ser
8265
Pro
8280
Pro
8295
Arg
8310
Leu
8325
Val
8340
Asn
8355
Leu
8370
Thr
8385
Phe
8400
Thr
8415
Ala
8430
Thr
8445
Ser
8460
Thr
8475
Ser
8490
Thr
8505
Trp
8520
Glu
8535
Pro
8550
Leu
8565
Pro
8580
Thr
8595
Glu
8610

Ala Ser
Val Ser
Val Thr
Met Gly
Ser Ser
Asp Thr
Val Arg
Ser Asp
Tyr Thr
Phe Glu
Ser Gly
Thr Glu
Thr Glu
Met Ser
Glu Ala
Ala Glu
Ser Glu
Ser Gly
Met Thr
Ser Leu
Ser Ser
Glu Ser
Leu Gly

Pro Glu

Ser
Ser
Ser
Ile
Thr
Glu
Thr
Ser
Met
Thr
Leu
Gly
Val
Gly
Ile
Ser
Gly
Thr
Thr
Pro
Pro
Ile
Pro

Thr



Ser
Thr
Asn
Ser
Ser
Thr
Ser
Thr
Thr
Gly
Glu
Thr
Ser
Arg
Pro
Val
Ser
Tyr
Thr
Asp
Ile
Thr
Gly

Leu

Ser
8615
Ser
8630
Thr
8645
Pro
8660
Pro
8675
Ser
8690
Ser
8705
Ser
8720
Gly
8735
Arg
8750
Ile
8765
Thr
8780
Gly
8795
Ala
8810
His
8825
Ser
8840
Ser
8855
Ser
8870
Ser
8885
Thr
8900
Thr
8915
Glu
8930
Thr
8945
Pro
8960

Pro
Glu
Pro
Ser
Met
Thr
Leu
Ser
Ala
Thr
Ser
Gly
Ala
Ser
Ser
Trp
Leu
Thr
Leu
Ser
Ser
Ala
Ile

Glu

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

Pro

Asn

Thr

Val

Val

Thr

Ala

Ser

Thr

Thr

Thr

Glu

Ala

Ser

Pro

Met

Ser

Ser

Ser

Thr

Glu

Glu

Gln

Ala

Ser

Leu
Lys
Asn
Leu
Thr
Phe
Gly
Glu
Lys
Pro
Thr
Glu
Gln
Gly
Thr
Arg
Leu
Glu
Pro
Pro
Ser
Leu
Arg

Lys
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Ser
8620
Asp
8635
Val
8650
Ala
8665
Ser
8680
Pro
8695
Leu
8710
Arg
8725
Val
8740
Gly
8755
Ile
8770
Met
8785
Gly
8800
Thr
8815
Thr
8830
Pro
8845
Ser
8860
Ser
8875
Val
8890
Val
8905
Leu
8920
Ser
8935
Gln
8950
Val
8965

Ser
Arg
Gly
Asp
Thr
Glu
Arg
Ser
Ser
Pro
Thr
Thr
Thr
His
Pro
Ser
Ala
Ser
Met
Thr
Ala
Glu
Glu

Thr

Thr
Glu
Thr
Leu
Leu
Thr
Glu
Ala
Arg
Ala
Arg
Ile
Phe
Ser
Met
Val
Val
His
Met
Thr
Thr
Asn
Phe

Ser

Ser
Lys
Val
Val
Gly
Met
Ile
Ser
Thr
Gln
Ile
Thr
Thr
Ala
Ser
Glu
Thr
Ser
Lys
Ser
Ser
Thr
Tyr

Pro

Ala
Ile
Ile
Thr
Asn
Met
Ser
Leu
Glu
Ser
Ser
Pro
Leu
Ala
Arg
Lys
Ser
Ser
Thr
Pro
Lys
Ala
Ser

Val
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Glu
8625
His
8640
Tyr
8655
Thr
8670
Thr
8685
Thr
8700
Thr
8715
Ser
8730
Ala
8745
Thr
8760
Thr
8775
Lys
8790
Asp
8805
Thr
8820
Gly
8835
Thr
8850
Pro
8865
Pro
8880
Thr
8895
Pro
8910
Ala
8925
Val
8940
Ser
8955
Val
8970

Ile Leu
Pro Ser
Lys His
Lys Pro
Ser Val
Gln Pro
Ser Gln
Gly Met
Leu Ser
Ile Ser
Pro Leu
Thr Gly
Thr Ser
His Arg
Pro Glu
Ser Pro
Ser Pro
Leu Arg
Asp Met
Ser Met
Thr Met
Thr Gln
Tyr Pro

Thr Ser

Ala
Ser
Leu
Thr
Ser
Thr
Glu
Pro
Leu
Pro
Thr
His
Ser
Ser
Asp
Pro
Leu
Val
Leu
Asn
Glu
Met
Gly

Ser



Thr
Ile
Pro
Pro
Asp
Asp
Arg
Ile
Leu
Thr
Ser
Glu
Thr
Ser
Lys
Ser
Thr
Val
Asp
Pro
Asp
Gly
Glu

Glu

Ile
8975
Thr
8990
Arg
9005
Ser
9020
Ser
9035
Gln
9050
Leu
9065
Thr
9080
Thr
9095
Ala
9110
Arg
9125
Glu
9140
Ser
9155
Ser
9170
Thr
9185
Pro
9200
Glu
9215
Thr
9230
Ser
9245
Thr
9260
Thr
9275
Leu
9290
Lys
9305
Val
9320

Lys
Arg
Glu
Thr
Met
Ser
Ser
Thr
Leu
Ser
Thr
Ala
Ser
Ser
Thr
Pro
Val
Ser
Val
Gly
Ser
Met
Ser

Ser

Asp
Ile
Thr
Val
Thr
Thr
Thr
Gln
Asp
Gln
Pro
Ser
Ser
Leu
Glu
Asn
Thr
Gly
Thr
Asp
Arg
Glu
Thr

Arg

Ile
Glu
Ser
Pro
Gln
Met
Ser
Thr
Thr
Gly
Gly
Ser
Pro
Pro
Leu
Leu
Thr
Tyr
Thr
Thr
Ile
Thr
Val

Thr

Val
Met
Thr
Tyr
Val
Ser
Pro
Gly
Ser
Phe
Asp
Ala
Val
Val
Leu
Ser
Asp
Thr
Lys
Asn
Gln
Ser
Leu

Glu
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Ser
8980
Glu
8995
Ser
9010
Lys
9025
Met
9040
Gln
9055
Ile
9070
Ser
9085
Thr
9100
Ser
9115
Val
9130
Ser
9145
Ser
9160
Thr
9175
Gly
9190
Ser
9205
Thr
9220
His
9235
Ala
9250
Val
9265
Thr
9280
Ile
9295
Ser
9310
Ala
9325

Thr
Ser
Gln
Ala
Ser
Asp
Lys
Pro
Thr
His
Pro
Phe
Ser
Ser
Thr
Thr
Glu
Glu
Thr
Leu
Lys
Ser
Ser

Ile

Thr Ile
Thr Ser
Glu Ile
Leu Thr
Ser Ser
Ile Ser
Thr Glu
Gly Ala
Phe Met
Ser Gln
Trp Leu
Ser Leu
Thr Leu
Leu Leu
Ser Ser
Ser Ala
Lys Leu
Ser Pro
Ser Ser
Thr Ser
Ser Lys
Glu Glu
Val Pro

Ser Ser

Pro
Thr
His
Ser
Arg
Thr
Ser
Thr
Ser
Met
Ser
Ser
Pro
Thr
Glu
Glu
Glu
Ser
Met
Thr
Leu
Thr
Thr

Ser
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Ala
8985
Leu
9000
Ser
9015
Ala
9030
Gly
9045
Glu
9060
Thr
9075
Ser
9090
Gly
9105
Thr
9120
His
9135
Ser
9150
Asp
9165
Ser
9180
Pro
9195
Ile
9210
Met
9225
Ser
9240
Gly
9255
Pro
9270
Ser
9285
Ser
9300
Gly
9315
Arg
9330

Ser Ser
Thr Pro
Ala Thr
Thr Ile
Pro Ser
Val Ile
Glu Met
Arg Gly
Thr His
Ala Leu
Pro Ser
Pro Val
Ser Ile
Gly Leu
Glu Thr
Leu Ala
Thr Asn
Val Leu
Ile Thr
Ala Phe
Leu Thr
Ser Ala
Ala Thr

Thr Ser

Glu
Thr
Lys
Glu
Pro
Thr
Thr
Thr
Ser
Met
Val
Met
His
Val
Ser
Ile
Val
Ala
Tyr
Ser
Pro
Thr
Thr

Ile



Pro
Thr
Asp
Gln
Gly
Thr
Pro
Ser
Gly
Ser
Pro
Ser
Val
Thr
Lys
Met
Glu
Arg
Leu
Glu
Ser
Ser
Thr

Leu

Gly
9335
Ile
9350
Met
9365
Gly
9380
Thr
9395
Thr
9410
Leu
9425
Ser
9440
Ser
9455
Ile
9470
Glu
9485
Leu
9500
Phe
9515
Glu
9530
Val
9545
Val
9560
Ile
9575
Thr
9590
Tyr
9605
Val
9620
Thr
9635
Thr
9650
Gln
9665
Gly
9680

Pro
Thr
Ala
Thr
His
Pro
Ser
Ser
Ser
Met
Thr
Ala
Glu
Glu
Ile
Ser
Glu
Ser
Lys
Met
Met
Ser
Thr

Thr

Ala
Arg
Ile
Phe
Ser
Met
Val
Val
His
Met
Thr
Ala
Asn
Leu
Ser
Thr
Ser
Gln
Met
Pro
Ser
Pro
Gly

Ser

Gln
Ile
Thr
Thr
Ala
Ser
Glu
Thr
Ser
Lys
Ser
Ser
Thr
Tyr
Pro
Thr
Met
Asp
Pro
Ser
Leu
Ile
Tyr

Met

Ser
Ser
Pro
Leu
Thr
Arg
Lys
Ser
Ser
Ala
Ala
Lys
Ala
Ser
Val
Met
Ser
Ile
Ser
Ser
Asp
Met
Ser

Thr
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Thr
9340
Thr
9355
Lys
9370
Asp
9385
Thr
9400
Gly
9415
Asn
9430
Pro
9445
Pro
9460
Thr
9475
Pro
9490
Ala
9505
Ala
9520
Ser
9535
Val
9550
Pro
9565
Ser
9580
Thr
9595
Gly
9610
Arg
9625
Ile
9640
Thr
9655
Leu
9670
Phe
9685

Met
Pro
Thr
Ser
Gln
Pro
Ser
Ser
Val
Asp
Asn
Thr
Ser
Ser
Thr
Gly
Leu
Ser
Ala
Thr
Ser
Glu
Ala

Leu

Ser Ser
Leu Thr
Gly Pro
Ser Ser
Arg Phe
Glu Asp
Pro Pro
Pro Leu
Pro Val
Met Leu
Met Asn
Thr Glu
His Vval
Pro Gly
Ser Ser
Ser Ser
Thr Pro
Ser Thr
Thr Pro
Ser Ile
Asp Glu
Ser Ala
Thr Ser

Ser Gly

Asp
Arg
Ser
Thr
Pro
Val
Ser
Tyr
Thr
Asp
Ile
Thr
Glu
Phe
Ser
Gly
Gly
Glu
Glu
Pro
Val
Glu
Gln

Thr
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Thr
9345
Lys
9360
Gly
9375
Ala
9390
Gln
9405
Ser
9420
Ser
9435
Ser
9450
Ser
9465
Ala
9480
Thr
9495
Glu
9510
Thr
9525
Ser
9540
Ile
9555
Ile
9570
Leu
9585
Thr
9600
Val
9615
Gly
9630
Val
9645
Ile
9660
Val
9675
His
9690

Ser Met
Glu Ser
Ala Thr
Ser Trp
Ser Val
Trp Pro
Leu Val
Thr Pro
Leu Phe
Ser Leu
Ser Asp
Ala Ile
Thr Ser
Glu Pro
Arg Asp
Thr Arg
Arg Glu
Ser Thr
Ser Arg
Pro Ala
Thr Arg
Thr Ile
Thr Leu

Ser Thr

Glu

Thr

Ser

Pro

Val

Ser

Ser

Ser

Thr

Glu

Glu

His

Ala

Thr

Asn

Ile

Thr

Val

Thr

Gln

Leu

Thr

Pro

Met
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Ser Gln Gly Leu Ser His Ser Glu Met Thr Asn Leu Met Ser Arg
9695 9700 9705

Gly Pro Glu Ser Leu Ser Trp Thr Ser Pro Arg Phe Val Glu Thr
9710 9715 9720

Thr Arg Ser Ser Ser Ser Leu Thr Ser Leu Pro Leu Thr Thr Ser
9725 9730 9735

Leu Ser Pro Val Ser Ser Thr Leu Leu Asp Ser Ser Pro Ser Ser
9740 9745 9750

Pro Leu Pro Val Thr Ser Leu 1Ile Leu Pro Gly Leu Val Lys Thr
9755 9760 9765

Thr Glu Val Leu Asp Thr Ser Ser Glu Pro Lys Thr Ser Ser Ser
9770 9775 9780

Pro Asn Leu Ser Ser Thr Ser Val Glu Ile Pro Ala Thr Ser Glu
9785 9790 9795

Ile Met Thr Asp Thr Glu Lys 1Ile His Pro Ser Ser Asn Thr Ala
9800 9805 9810

Val Ala Lys Val Arg Thr Ser Ser Ser Val His Glu Ser His Ser
9815 9820 9825

Ser Val Leu Ala Asp Ser Glu Thr Thr Ile Thr Ile Pro Ser Met
9830 9835 9840

Gly Ile Thr Ser Ala Val Asp Asp Thr Thr Val Phe Thr Ser Asn
9845 9850 9855

Pro Ala Phe Ser Glu Thr Arg Arg Ile Pro Thr Glu Pro Thr Phe
9860 9865 9870

Ser Leu Thr Pro Gly Phe Arg Glu Thr Ser Thr Ser Glu Glu Thr
9875 9880 9885

Thr Ser 1Ile Thr Glu Thr Ser Ala Val Leu Tyr Gly Val Pro Thr
9890 9895 9900

Ser Ala Thr Thr Glu Val Ser Met Thr Glu Ile Met Ser Ser Asn
9905 9910 9915

Arg Ile His Ile Pro Asp Ser Asp Gln Ser Thr Met Ser Pro Asp
9920 9925 9930

Ile Ile Thr Glu Val Ile Thr Arg Leu Ser Ser Ser Ser Met Met
9935 9940 9945

Ser Glu Ser Thr Gln Met Thr 1Ile Thr Thr Gln Lys Ser Ser Pro
9950 9955 9960

Gly Ala Thr Ala Gln Ser Thr Leu Thr Leu Ala Thr Thr Thr Ala
9965 9970 9975

Pro Leu Ala Arg Thr His Ser Thr Val Pro Pro Arg Phe Leu His
9980 9985 9990

Ser Glu Met Thr Thr Leu Met Ser Arg Ser Pro Glu Asn Pro Ser
9995 10000 10005

Trp Lys Ser Ser Leu Phe Val Glu Lys Thr Ser Ser Ser Ser Ser
10010 10015 10020

Leu Leu Ser Leu Pro Val Thr  Thr Ser Pro Ser Val Ser Ser Thr
10025 10030 10035

Leu Pro  Gln Ser Ile Pro Ser Ser Ser Phe Ser Val Thr Ser Leu
10040 10045 10050
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Leu
Gly
Leu
Ser
His
Ala
Ile
Ala
Met
Ser
Thr
Gln
Ser
Ser
Thr
Met
Val
Glu
Leu
Thr
Ser
Ser
Thr

Thr

Thr
10055
Thr
10070
Ala
10085
Ser
10100
Glu
10115
Thr
10130
Ser
10145
Glu
10160
Ser
10175
Pro
10190
Ser
10205
Tyr
10220
Pro
10235
Arg
10250
Asp
10265
Pro
10280
Pro
10295
Ser
10310
Pro
10325
Thr
10340
Ser
10355
Ser
10370
Ser
10385
Arg
10400

Pro
Ser
Ala
Ser
Leu
Tyr
Thr
Pro
Leu
Gly
Ser
Thr
Ser
Phe
Leu
Ser
Arg
Gly
Ser
Asp
Ala
Thr
Ser

Met

Gly
Leu
Ser
Met
Tyr
Pro
Ser
Phe
Asp
Ser
Ala
Glu
Ile
Thr
Leu
Leu
Ala
Pro
Ser
Ser
Thr
Thr
Gln

Thr

Met
Ser
Glu
Ala
Ser
Val
Met
Ser
Thr
Thr
Lys
Ile
Thr
Met
Pro
Ser
Ile
Gly
Thr
Ser
Pro
Glu
Pro

Glu

Val
Pro
Val
Val
Ser
Gly
Pro
His
Ser
His
Thr
Pro
Glu
Ser
Ser
Glu
Ser
Asp
Pro
Thr
Tyr
Gly
Gly

Ser
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Lys
10060
Asn
10075
Thr
10090
Thr
10105
Val
10120
Thr
10135
Ala
10150
Leu
10165
Ser
10180
Leu
10195
Ser
10210
Val
10225
Ser
10240
Val
10255
Ala
10270
Ala
10285
Gly
10300
Ala
10315
Val
10330
Ile
10345
Arg
10360
Arg
10375
Arg
10390
Val
10405

Thr
Leu
Thr
Asn
Ser
Pro
Asn
Thr
Val
Leu
Ser
Asp
Thr
Thr
Glu
Met
Ser
Thr
Pro
Pro
Val
Leu
Thr

Glu

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

Leu

Asp Thr
Gly Thr
Thr Glu
Gly Thr
His Ser
Ser Met
Glu Thr
Gly Phe
Pro Thr
Ser Ser
Asp Trp
Ile Thr
Ile Thr
Ser Thr
Ile Ser
Ser Phe
Ser Pro
Ser Thr
Ser Ser
Leu His
Thr Ser
Met Vval
Ser Ser

Gly Thr
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Ser
10065
Ser
10080
Lys
10095
Thr
10110
Glu
10125
Ala
10140
Thr
10155
Arg
10170
Asn
10185
Lys
10200
Pro
10215
Pro
10230
Ser
10245
His
10260
Thr
10275
Ala
10290
Phe
10305
Ile
10320
Ser
10335
Glu
10350
Leu
10365
Ser
10380
Pro
10395
Val
10410

Thr
Val
Ile
Ser
Pro
Glu
Gly
Lys
Thr
Thr
Pro
Phe
Phe
His
Gly
Thr
Ser
Ala
Thr
Ile
Gly
Thr
Ile

Thr

Glu
Glu
His
Ser
Ser
Thr
Phe
Thr
Pro
Asp
Ala
Asn
Pro
Leu
Thr
Thr
Arg
Glu
Phe
Thr
Thr
Leu
Leu

Ser

Pro
Ile
Pro
Gly
Lys
Ser
Glu
Asn
Ser
Phe
Ser
Ala
Glu
Ser
Val
Gly
Thr
Ser
Thr
Ser
Glu
Asp
Asp

Ala



Tyr
Ile
Gly
Ala
Thr
Thr
Gly
Ile
Val
Thr
Glu
Arg
Asp
Thr
Thr
Ala
Pro
Thr
Leu
Pro
Thr
Val
Ser

Pro

Gln
10415
Met
10430
Thr
10445
Ser
10460
Thr
10475
Ser
10490
Thr
10505
Pro
10520
Pro
10535
Ser
10550
Ser
10565
Ser
10580
Thr
10595
Val
10610
Val
10625
Ile
10640
Leu
10655
Leu
10670
Thr
10685
Asn
10700
Ser
10715
Ser
10730
Gly
10745
Gly
10760

Val
Glu
Ile
Pro
Thr
Arg
Leu
Thr
Glu
Thr
Glu
Pro
Thr
Ser
Ser
Pro
Val
Thr
His
Phe
Pro
Pro
Thr

Glu

Pro
His
Arg
Lys
Thr
Ala
Thr
Glu
Thr
Ala
Thr
Val
Ala
Lys
Ser
Thr
Thr
Lys
Pro
Ser
Gly
Gly
Asp

Pro

Ser
Ile
Pro
Gly
Ala
Thr
Pro
Met
Thr
Leu
Thr
Ile
Ser
Thr
Thr
Asn
Ile
Ser
Ala
His
Ala
Ala
Arg

Lys

Leu
Thr
Val
Leu
Leu
Leu
Leu
Met
Ser
Pro
Ala
Gln
Trp
Thr
Ala
Ile
Ser
Pro
Glu
His
Glu
Glu
Asn

Thr
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Thr Arg Leu Thr Arg

Ser
10420
Lys
10435
Lys
10450
His
10465
Lys
10480
Thr
10495
Asn
10510
Ile
10525
Ser
10540
Arg
10555
Ser
10570
Thr
10585
Val
10600
Pro
10615
Thr
10630
Ser
10645
Gly
10660
His
10675
Thr
10690
Glu
10705
Thr
10720
Asp
10735
Met
10750
Ile
10765

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

Ala

Pro Asn Glu

Pro
Gly
Thr
Ser
Ser
Thr
Ala
Thr
Val
Asp
His
Phe
His
Ser
Asp
Thr
Ser
Asp
Ser
Val

Ile

Gln
Gly
Thr
Val
Met
Pro
Thr
Pro
Ser
Val
Pro
Phe
Gly
Glu
Thr
Glu
Thr
Ala
Ala
Thr

Pro

Thr
Thr
Thr
Tyr
Gln
Tyr
Ser
Ser
Arg
Ser
Ala
His
Ala
Leu
Ser
Thr
Ile
Thr
Ile
Ser

Thr

Ser Leu Val
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10425
Ala
10440
Ser
10455
Lys
10470
Ala
10485
Thr
10500
Met
10515
Val
10530
Leu
10545
Val
10560
Ser
10575
Ser
10590
Glu
10605
Ser
10620
Asp
10635
Asp
10650
Thr
10665
Arg
10680
Pro
10695
Pro
10710
Pro
10725
Gln
10740
Leu
10755
Thr
10770

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

His

Asp
His
Ser
Met
Lys
Thr
Ser
Pro
Ala
Asn
Ala
Glu
Ile
Leu
Ser
Leu
Phe
Thr
Thr
Ile
Met
Thr
Leu

Pro

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

Glu



Ala

Val

Thr

Ala

Thr

Thr

Ala

Thr

Pro

Met

Pro

Thr

Phe

His

Val

Thr

Glu

Ser

Ser

Thr

Ala

Thr

Ser

Ser

Gln
10775
Ser
10790
Ser
10805
Thr
10820
Val
10835
Thr
10850
Val
10865
Pro
10880
Ile
10895
Ala
10910
Thr
10925
Ser
10940
Ser
10955
Gly
10970
Pro
10985
Ser
11000
Thr
11015
Thr
11030
Leu
11045
Leu
11060
Thr
11075
Val
11090
Ser
11105
Ser
11120

Thr
Arg
Thr
Thr
Pro
Pro
Pro
Leu
Leu
Thr
Val
Ser
Leu
Thr
Gly
Thr
Thr
Val
Val
Ile
Ser
Ser
Arg

Ser

Ser
Leu
Thr
Val
Trp
Ser
Thr
Val
Thr
Ser
Ser
Arg
Gly
Glu
Met
Thr
Pro
Pro
Thr
Leu
His
Pro
Ala

Glu

Ser
Val
Asn
Ser
Thr
Met
Pro
Thr
Leu
His
Pro
Ala
Glu
Ala
Val
Leu
Ser
Thr
Ser
Ser
Gly
Gly
Val

Pro

Ala
Thr
Arg
Leu
Thr
Thr
Thr
Ser
Ser
Gly
Gly
Val
Pro
Gly
Thr
Pro
Met
Val
Ser
Pro
Ala
Val
Thr

Glu
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Thr Ser Thr Ile

Ile
10780
Ser
10795
Ala
10810
Val
10825
Ser
10840
Thr
10855
Val
10870
Ser
10885
Pro
10900
Glu
10915
Val
10930
Thr
10945
Glu
10960
Ser
10975
Ser
10990
Thr
11005
Ala
11020
Ser
11035
Ser
11050
Gly
11065
Glu
11080
Ser
11095
Ser
11110
Thr
11125

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

Thr

Val Thr Ser

Thr
His
Phe
His
Thr
Ala
Glu
Ala
Gly
Thr
Thr
Val
Val
Thr
Ser
Glu
Val
Leu
Ser
Val

Thr

Asn
Pro
Phe
Gly
Glu
Val
Pro
Ser
Val
Thr
Pro
Pro
Ala
Leu
His
Val
Asn
Glu
Ser
Val

Ile

Ser
Ala
His
Ala
Val
Ile
Glu
Ser
Val
Ile
Ser
Thr
Ser
Ser
Gly
Pro
Ser
Thr
Ala
Thr

Pro

Pro Ser Met
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10785
Leu
10800
Pro
10815
Gln
10830
Ser
10845
Glu
10860
Pro
10875
Ser
10890
Thr
10905
Ala
10920
Thr
10935
Pro
10950
Met
10965
Val
10980
Ser
10995
Pro
11010
Ala
11025
Gly
11040
Thr
11055
Thr
11070
Val
11085
Pro
11100
Ile
11115
Ala
11130

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

Thr

Pro

Ala

Glu

Ser

Ser

Ser

Val

Thr

Pro

Pro

Leu

Leu

Thr

Pro

Ala

Glu

Ala

Val

Ile

Ser

Thr

Val

Thr

Ser

Ala
Lys
Pro
Pro
Asp
Ser
Val
Ile
Ser
Thr
Val
Thr
Ser
Glu
Val
Pro
Ser
Thr
Pro
Met
Pro
Thr
Leu

His



Gly
Pro
Ser
Thr
Ala
Thr
Asn
Val
Thr
His
Phe
Pro
Gly
Asp
Ser
Thr
Asp
Ser
Val
Ile
Ser
Thr
Val

Thr

Val
11135
Gly
11150
Thr
11165
Thr
11180
Ile
11195
Ser
11210
Leu
11225
Ala
11240
Val
11255
Pro
11270
Ser
11285
Glu
11300
Ile
11315
Ile
11330
Glu
11345
Thr
11360
Thr
11375
Asp
11390
Thr
11405
Pro
11420
Phe
11435
Leu
11450
Ile
11465
Glu
11480

Glu

Met

Thr

Thr

Pro

Leu

Thr

His

Ser

Ala

His

Ala

Pro

Ser

Ala

Val

Thr

Phe

Ser

Thr

Ile

Pro

Ser

Thr

Ala
Val
Ile
Ser
Thr
Val
Val
Pro
Thr
Glu
Ser
Glu
Gly
Ala
Thr
Pro
Pro
Pro
Gln
Leu
Thr
Val
Ser

Pro

Ser
Thr
Pro
Leu
Leu
Thr
Ala
Gly
Gly
Ser
Glu
Ser
Val
Thr
Ala
Arg
Ser
Thr
Val
Thr
Tyr
Ser
Gly

Tyr

Ser

Ser

Thr

Val

Ala

Ser

Ser

Thr

Glu

Ser

Leu

Ser

Leu

Phe

Ser

Thr

Ile

Ile

Thr

Leu

Ser

Pro

Thr

Glu

Sequence_Listing 13542-016-228

Ala
11140
Leu
11155
Leu
11170
Thr
11185
Val
11200
Ser
11215
Ser
11230
Glu
11245
Pro
11260
Ser
11275
Asp
11290
Ser
11305
Thr
11320
Pro
11335
Trp
11350
Thr
11365
Ala
11380
Thr
11395
Ser
11410
Ser
11425
Glu
11440
Gly
11455
Asp
11470
Pro
11485

Val
Val
Thr
His
Ser
Gly
Gln
Ala
Phe
Thr
Thr
Ala
Ser
Thr
Val
Pro
Thr
Val
Ser
Ser
Thr
Ala
Ser

Glu

Leu
Thr
Ile
Ser
Pro
Ser
Pro
Ser
Thr
Leu
Met
Ile
Leu
Val
Thr
Asn
Ser
Ser
Gly
Gly
His
Ser
Thr

Thr

Thr Val
Ser Ser
Ser Ser
Glu Ala
Thr Val
Glu Thr
Glu Thr
Ser Val
Asn Ile
Pro Arg
Pro Ser
Ser Thr
Val Thr
Pro Glu
His Pro
Tyr Ser
Pro Gly
Pro Asp
Thr Asp
Glu Pro
Thr Ser
Lys Met
Thr Thr

Thr Ala
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Ser
11145
Arg
11160
Asp
11175
Lys
11190
Gln
11205
Ser
11220
Ile
11235
Val
11250
Ser
11265
Thr
11280
Thr
11295
Thr
11310
Ser
11325
Ser
11340
Ala
11355
His
11370
Ala
11385
Val
11400
Thr
11415
Glu
11430
Ser
11445
Leu
11460
Phe
11475
Ile
11490

Pro
Ala
Glu
Met
Gly
Ala
Asp
Pro
Leu
Thr
Val
Ile
Ser
Pro
Val
Ser
Glu
Pro
Ser
Thr
Ala
Thr
Pro

Gln

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

Leu

Val
Thr
Glu
Ser
Val
Ser
Trp
Leu
Thr
Arg
Ser
Pro
Arg
Glu
Ser
Pro
Thr
Met
Thr
Thr
Pro
Leu
Leu

Ile



His
Phe
Ser
Ser
Gly
Tyr
Thr
Gly
Thr
Gly
Thr
Thr
Val
Ser
Thr
Met
Thr
Ser
Ser
Arg
Gln
Glu
Thr

Ala

Pro
11495
Ser
11510
Pro
11525
Pro
11540
Thr
11555
Glu
11570
Ser
11585
Ser
11600
Arg
11615
Val
11630
Ala
11645
Ala
11660
Pro
11675
Trp
11690
Thr
11705
Ala
11720
Ile
11735
Ser
11750
Pro
11765
Thr
11780
Val
11795
Thr
11810
Leu
11825
Ser
11840

Ala
His
Gly
Asp
Asp
Pro
Thr
Asp
Ser
Val
Ile
Ser
Ile
Val
Ser
Thr
Ser
Gly
Gly
Glu
Ser
Ser
Leu

Pro

Glu
Ser
Pro
Met
Thr
Glu
Thr
Thr
Gly
Thr
Pro
Ser
Arg
Thr
Ser
Ser
Pro
Ala
Met
Thr
Glu
Thr
Val

Gly

Thr
Lys
Glu
Ser
Ser
Thr
Val
Ala
Val
Ser
Thr
Ala
Thr
His
Phe
Pro
Gly
Ala
Pro
Ser
Thr
Ala
Thr

Val

Asn
Ser
Ala
Asp
Thr
Thr
Ser
Pro
Pro
Gln
Leu
Thr
Val
Pro
Ser
Arg
Ala
Thr
Glu
Lys
Thr
Leu
Gly

Ser
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Thr
11500
Asp
11515
Ser
11530
Leu
11545
Thr
11560
Ala
11575
Gly
11590
Ser
11605
Thr
11620
Val
11635
Thr
11650
His
11665
Pro
11680
Pro
11695
His
11710
Thr
11725
Pro
11740
Ser
11755
Thr
11770
Thr
11785
Ala
11800
Pro
11815
Thr
11830
Ala
11845

Met
Thr
Ser
Val
Phe
Thr
Thr
Met
Thr
Thr
Pro
Pro
Ser
Gln
Ser
Glu
Glu
Thr
Thr
Phe
Ser
Thr
Ser

Lys

Val
Thr
Ala
Thr
Pro
Trp
Ile
Val
Thr
Ser
Ser
Gly
Ser
Thr
Ser
Ala
Met
Thr
Ala
Pro
Leu
Gln
Arg

Thr

Pro Arg
Leu Pro
Val Ser
Ser Leu
Thr Leu
Leu Thr
Pro Asn
Thr Ser
Ile Pro
Ser Ala
Pro Gly
Thr Gln
Glu Pro
Ser Thr
Pro Asp
Ser Ser
Val Thr
Val Pro
Leu Leu
Ala Ser
Thr Ile
Thr Thr
Val Asp

Ala Pro
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Thr
11505
Val
11520
Thr
11535
Val
11550
Ser
11565
His
11580
Phe
11595
Pro
11610
Pro
11625
Thr
11640
Glu
11655
Thr
11670
Asp
11685
Pro
11700
Ala
11715
Ala
11730
Ser
11745
Thr
11760
Ser
11775
Thr
11790
Arg
11805
Ser
11820
Leu
11835
Leu
11850

Thr
Ala
Thr
Pro
Glu
Pro
Ser
Gly
Ser
Asp
Pro
Gly
Thr
Val
Thr
Val
Gln
Leu
Thr
Val
Pro
Ser
Ser

Ser

Pro
Ile
Thr
Ser
Thr
Ala
His
Val
Ile
Thr
Glu
Phe
Met
Ser
Pro
Leu
Ile
Thr
His
Phe
Gly
Leu
Pro

Thr

Lys
Thr
Ile
Ser
Pro
Glu
Arg
Asp
Pro
Ser
Thr
Thr
Ala
Arg
Val
Thr
Thr
His
Pro
Pro
Ala
Phe
Thr

His



Pro
Leu
Ala
Val
Thr
Val
Thr
Gly
Glu
Lys
Pro
Thr
Ser
Val
Ser
Asn
Pro
Leu
Ser
Ala
Asp
Leu
Asn

Thr

Gly
11855
Gly
11870
Glu
11885
Ser
11900
Val
11915
Gly
11930
Leu
11945
Glu
11960
Ala
11975
Thr
11990
Leu
12005
Ser
12020
Ser
12035
Thr
12050
Ser
12065
Phe
12080
Gly
12095
Leu
12110
Gly
12125
Thr
12140
Leu
12155
Thr
12170
Ser
12185
Thr
12200

Thr
Leu
Thr
Gly
Thr
Pro
Ile
Gly
Thr
Thr
Thr
Arg
Tyr
Ser
Thr
Thr
Ser
Lys
Cys
Ala
Gly
Asn
Leu

Ser

Glu
Leu
Ser
Leu
Ser
Pro
Pro
Val
Asn
Thr
Thr
Thr
Asn
Thr
Ala
Ile
Arg
Pro
Arg
Val
Leu
Gly
Tyr

Thr

Thr
Glu
Thr
Ser
Trp
Glu
Ser
Ser
Leu
Thr
Pro
Ser
Arg
Phe
Ala
Thr
Lys
Leu
Leu
Asp
Asp
Ile
Val

Pro

Ser
Thr
Ser
Ser
Asn
Phe
Glu
Pro
Ala
Phe
Gly
Tyr
Arg
Ser
Thr
Asn
Phe
Phe
Ala
Ala
Arg
Gln
Asn

Gly
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Thr
11860
Thr
11875
Thr
11890
Ala
11905
Thr
11920
Ser
11935
Met
11950
Thr
11965
Thr
11980
Asn
11995
Met
12010
Asn
12025
Tyr
12040
Pro
12055
Val
12070
Leu
12085
Asn
12100
Arg
12115
Ser
12130
Ile
12145
Glu
12160
Glu
12175
Gly
12190
Thr
12205

Met
Gly
Leu
Ser
Glu
Arg
Pro
Thr
Thr
Thr
Ser
His
Trp
Gly
Pro
Gln
Ala
Asn
Leu
Cys
Arg
Leu
Phe

Ser

Ile
Leu
Thr
Ile
Thr
Thr
Thr
Ile
Gly
Leu
Thr
Arg
Thr
Ile
Phe
Tyr
Thr
Ser
Arg
Thr
Leu
Gly
Thr

Thr

Pro Thr
Leu Ala
Leu Thr
Thr Thr
Ser Pro
Val Thr
Pro Pro
Leu Arg
Ser Ser
Ala Gly
Leu Ala
Ser Trp
Pro Ala
Ser Thr
Met Vval
Glu Glu
Glu Arg
Ser Leu
Pro Glu
His Arg
Tyr Trp
Pro Tyr
His Arg

Val Asp
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Ser
11865
Thr
11880
Val
11895
Asp
11910
Ser
11925
Gly
11940
Lys
11955
Thr
11970
Pro
11985
Ser
12000
Ser
12015
Ile
12030
Thr
12045
Ser
12060
Pro
12075
Asp
12090
Glu
12105
Glu
12120
Lys
12135
Pro
12150
Glu
12165
Thr
12180
Ser
12195
Val
12210

Thr
Ser
Ser
Lys
Val
Thr
Thr
Thr
Thr
Leu
Glu
Ser
Ser
Ser
Phe
Met
Leu
Tyr
Asp
Asp
Leu
Leu
Ser

Gly

Leu
Ser
Pro
Pro
Thr
Thr
Ser
Met
Val
Phe
Ser
Thr
Thr
Ile
Thr
Arg
Gln
Leu
Ser
Pro
Ser
Asp
Met

Thr

Ser
Ser
Ala
Gln
Ser
Met
His
Val
Ala
Thr
Val
Thr
Pro
Pro
Leu
His
Gly
Tyr
Ser
Glu
Asn
Arg
Pro

Ser



Gly
Leu
Glu
Glu
Ser
Pro
His
Tyr
Pro
His
Val
Thr
Phe
Gly
Leu
Gly
Thr
Pro
Thr
Ser
Ser
Thr
Val

Glu

Thr
12215
Met
12230
Glu
12245
Ser
12260
Val
12275
Glu
12290
Arg
12305
Trp
12320
Tyr
12335
Gln
12350
Asp
12365
Ile
12380
Thr
12395
Ser
12410
Gly
12425
Cys
12440
Gly
12455
Gly
12470
Asn
12485
Leu
12500
Ser
12515
Pro
12530
Leu
12545
Asp
12560

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

Met

Ser
Phe
Met
Leu
Pro
Asp
Asp
Leu
Leu
Ser
Arg
Ala
Thr
Lys
Ile
Leu
Asp
Asn
Ile
Val
Pro
Ser
Thr

His

Ser
Thr
Arg
Gln
Leu
Gly
Pro
Ser
Asp
Val
Thr
Ala
Asn
Phe
Phe
Thr
Ala
Arg
Lys
Asn
Gly
Leu
Leu

Arg

Ser
Leu
Arg
Gly
Tyr
Ala
Lys
Lys
Arg
Ser
Ser
Gly
Leu
Asn
Lys
Ser
Ile
Glu
Glu
Gly
Thr
Pro
Asn

Pro
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Pro
12220
Asn
12235
Thr
12250
Leu
12265
Ser
12280
Ala
12295
Ser
12310
Leu
12325
Asn
12340
Thr
12355
Gly
12370
Pro
12385
Gln
12400
Thr
12415
Asn
12430
Leu
12445
Cys
12460
Arg
12475
Leu
12490
Phe
12505
Ser
12520
Ser
12535
Phe
12550
Gly
12565

Ser
Phe
Gly
Leu
Gly
Thr
Pro
Thr
Ser
Thr
Thr
Leu
Tyr
Thr
Thr
Arg
Ile
Leu
Gly
Thr
Thr
Pro
Thr

Ser

Pro
Thr
Ser
Lys
Cys
Gly
Gly
Asn
Leu
Ser
Pro
Leu
Gly
Glu
Ser
Ser
His
Tyr
Pro
His
Val
Ala
Ile

Arg

Thr
Ile
Arg
Pro
Arg
Val
Leu
Asp
Tyr
Thr
Ser
Val
Glu
Arg
Val
Glu
His
Trp
Tyr
Arg
Asp
Thr
Thr

Lys

Thr
Thr
Lys
Leu
Leu
Asp
Asn
Ile
Val
Pro
Ser
Pro
Asp
Val
Gly
Lys
Leu
Glu
Thr
Thr
Leu
Ala
Asn

Phe
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Ala
12225
Asn
12240
Phe
12255
Phe
12270
Thr
12285
Ala
12300
Arg
12315
Glu
12330
Asn
12345
Gly
12360
Leu
12375
Phe
12390
Met
12405
Leu
12420
Pro
12435
Asp
12450
Asp
12465
Leu
12480
Leu
12495
Ser
12510
Gly
12525
Gly
12540
Leu
12555
Asn
12570

Gly
Leu
Asn
Lys
Leu
Ile
Glu
Glu
Gly
Thr
Ser
Thr
Gly
Gln
Leu
Gly
Pro
Ser
Asp
Val
Thr
Pro
Lys

Thr

Pro
Gln
Thr
Asn
Leu
Cys
Gln
Leu
Phe
Ser
Ser
Leu
His
Gly
Tyr
Ala
Lys
Gln
Arg
Pro
Ser
Leu
Tyr

Thr

Leu
Tyr
Met
Thr
Arg
Thr
Leu
Gly
Thr
Thr
Pro
Asn
Pro
Leu
Ser
Ala
Ser
Leu
Asn
Thr
Gly
Leu
Glu

Glu



Arg
Val
Glu
Arg
Trp
Tyr
Trp
Asp
Ala
Asn
Phe
Phe
Thr
Ala
Arg
Lys
Asn
Gly
Leu
Leu
His
Gly
Tyr

Ala

Val
12575
Gly
12590
Lys
12605
Leu
12620
Glu
12635
Thr
12650
Ile
12665
Leu
12680
Gly
12695
Leu
12710
Asn
12725
Lys
12740
Leu
12755
Ile
12770
Glu
12785
Glu
12800
Gly
12815
Thr
12830
Pro
12845
Asn
12860
Pro
12875
Leu
12890
Ser
12905
Ala
12920

Leu
Leu
Asp
Asp
Leu
Leu
Pro
Gly
Pro
Lys
Thr
Asn
Leu
Cys
Gln
Leu
Phe
Ser
Ser
Phe
Gly
Leu
Gly

Thr

Gln
Leu
Gly
Pro
Ser
Asp
Val
Ser
Leu
Tyr
Thr
Thr
Arg
Thr
Leu
Gly
Thr
Thr
Pro
Thr
Ser
Gly
Cys

Gly

Thr
Tyr
Ala
Lys
Gln
Arg
Pro
Gly
Leu
Glu
Glu
Ser
Ser
His
Tyr
Pro
His
Val
Thr
Ile
Arg
Pro
Arg

Met

Leu
Ser
Ala
Ser
Leu
Asn
Thr
Thr
Val
Glu
Arg
Val
Glu
Arg
Trp
Tyr
Gln
Asp
Ser
Thr
Lys
Met
Leu

Asp
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Leu
12580
Gly
12595
Thr
12610
Pro
12625
Thr
12640
Ser
12655
Ser
12670
Pro
12685
Pro
12700
Asp
12715
Val
12730
Gly
12745
Lys
12760
Leu
12775
Glu
12790
Thr
12805
Thr
12820
Leu
12835
Ala
12850
Asn
12865
Phe
12880
Phe
12895
Thr
12910
Ala
12925

Gly
Cys
Gly
Gly
Asn
Leu
Ser
Ser
Phe
Met
Leu
Pro
Asp
Asp
Leu
Leu
Ser
Gly
Gly
Leu
Asn
Lys
Leu

Ile

Pro
Arg
Val
Val
Gly
Tyr
Thr
Ser
Thr
His
Gln
Leu
Gly
Pro
Ser
Asp
Ala
Thr
Pro
Gln
Thr
Asn
Leu

Cys

Met Phe
Leu Thr
Asp Ala
Asp Arg
Ile Lys
Val Asn
Pro Gly
Leu Pro
Leu Asn
Cys Pro
Ser Leu
Tyr Ser
Ala Ala
Lys Ser
Gln Leu
Arg Asn
Pro Asn
Ser Gly
Leu Leu
Tyr Glu
Thr Glu
Thr Ser
Arg Pro

Ser His
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Lys
12585
Leu
12600
Ile
12615
Glu
12630
Glu
12645
Gly
12660
Thr
12675
Ser
12690
Phe
12705
Gly
12720
Leu
12735
Gly
12750
Thr
12765
Pro
12780
Thr
12795
Ser
12810
Thr
12825
Thr
12840
Val
12855
Glu
12870
Arg
12885
Val
12900
Glu
12915
Arg
12930

Asn
Leu
Cys
Gln
Leu
Phe
Ser
Pro
Thr
Ser
Gly
Cys
Gly
Gly
Asn
Leu
Ser
Pro
Pro
Asp
Val
Gly
Lys

Leu

Thr
Arg
Thr
Leu
Gly
Thr
Thr
Thr
Ile
Arg
Pro
Arg
Val
Val
Gly
Tyr
Thr
Ser
Phe
Met
Leu
Leu
Asn

Asp

Ser
Ser
His
Tyr
Pro
His
Val
Thr
Thr
Lys
Met
Leu
Asp
Asp
Ile
Val
Pro
Ser
Thr
His
Gln
Leu
Gly

Pro



Lys
Gln
Arg
Ala
Ser
Leu
Tyr
Thr
Ser
Arg
Thr
Leu
Gly
Thr
Thr
Pro
Thr
Ser
Lys
Cys
Arg
Gly
His

Leu

Ser
12935
Leu
12950
Asn
12965
Pro
12980
Gly
12995
Leu
13010
Gly
13025
Glu
13040
Ser
13055
Ser
13070
His
13085
Tyr
13100
Pro
13115
His
13130
Val
13145
Thr
13160
Ile
13175
Arg
13190
Pro
13205
Arg
13220
Val
13235
Leu
13250
Ser
13265
Tyr
13280

Pro
Thr
Ser
Thr
Thr
Val
Glu
Arg
Val
Glu
His
Trp
Tyr
Arg
Asp
Thr
Thr
Lys
Leu
Leu
Asp
Asp
Ile

Val

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

Asn

Leu
Gly
Tyr
Thr
Ser
Phe
Met
Leu
Pro
Asp
Asn
Leu
Leu
Ser
Gly
Gly
Leu
Asn
Lys
Leu
Ile
Gln
Glu

Gly

Asn
Ile
Val
Pro
Ser
Thr
Arg
Gln
Leu
Gly
Pro
Ser
Asp
Gly
Thr
Pro
Gln
Ile
Ser
Leu
Cys
Gln
Leu

Phe
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Arg
12940
Lys
12955
Asn
12970
Gly
12985
Leu
13000
Leu
13015
His
13030
Gly
13045
Tyr
13060
Ala
13075
Gln
13090
Gln
13105
Arg
13120
Leu
13135
Ser
13150
Leu
13165
Tyr
13180
Thr
13195
Thr
13210
Arg
13225
Thr
13240
Leu
13255
Gly
13270
Thr
13285

Glu
Glu
Gly
Thr
Pro
Asn
Pro
Leu
Ser
Ala
Ser
Met
Asn
Thr
Gly
Leu
Glu
Glu
Ser
Pro
His
Tyr
Pro

Gln

Gln
Leu
Phe
Ser
Ser
Phe
Gly
Leu
Gly
Thr
Pro
Thr
Ser
Thr
Thr
Val
Glu
Ser
Val
Glu
Arg
Trp
Tyr

Arg

Leu Tyr
Gly Pro
Thr His
Thr Val
Pro Thr
Thr Ile
Ser Arg
Gly Pro
Cys Arg
Gly Vval
Gly Leu
Asn Gly
Leu Tyr
Ser Thr
Pro Ser
Pro Phe
Asn Met
Val Leu
Gly Pro
Lys Asp
Pro Asp
Glu Leu
Thr Leu

Ser Ser
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Trp
12945
Tyr
12960
Arg
12975
Asp
12990
Thr
13005
Thr
13020
Lys
13035
Leu
13050
Leu
13065
Asp
13080
Asp
13095
Ile
13110
Val
13125
Pro
13140
Pro
13155
Thr
13170
Gly
13185
Gln
13200
Leu
13215
Gly
13230
Pro
13245
Ser
13260
Asp
13275
Val
13290

Glu
Thr
Ser
Leu
Ala
Asn
Phe
Phe
Ile
Ala
Arg
Lys
Asn
Trp
Val
Leu
His
Gly
Tyr
Val
Lys
Gln
Arg

Pro

Leu
Leu
Ser
Gly
Val
Leu
Asn
Lys
Ser
Ile
Glu
Glu
Gly
Thr
Pro
Asn
Pro
Leu
Ser
Ala
Ile
Leu
Asp

Thr

Ser
Asp
Val
Thr
Pro
Gln
Thr
Asn
Leu
Cys
Gln
Leu
Phe
Ser
Ser
Phe
Gly
Leu
Gly
Thr
Pro
Thr
Ser

Thr



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

Leu

Thr
13295
Ser
13310
Phe
13325
Met
13340
Leu
13355
Ser
13370
Asp
13385
Asp
13400
Leu
13415
Leu
13430
Ser
13445
Ala
13460
Ser
13475
Leu
13490
Asn
13505
Lys
13520
Leu
13535
Ile
13550
Glu
13565
Glu
13580
Gly
13595
Thr
13610
Pro
13625
Asn
13640

Pro
Ser
Thr
Arg
Gln
Leu
Gly
Pro
Ser
Asp
Met
Thr
Pro
Arg
Thr
Asn
Leu
Cys
Gln
Leu
Phe
Pro
Gly

Phe

Gly
Leu
Leu
Arg
Gly
Tyr
Ala
Lys
Gln
Arg
Thr
Ser
Leu
Tyr
Thr
Thr
Arg
Thr
Leu
Gly
Thr
Thr
Pro

Thr

Thr
Pro
Asn
Pro
Leu
Ser
Ala
Ser
Leu
His
Thr
Arg
Leu
Glu
Glu
Ser
Pro
Tyr
Tyr
Pro
Gln
Val
Ser

Ile

Phe
Gly
Phe
Gly
Leu
Gly
Thr
Pro
Thr
Ser
Thr
Thr
Val
Glu
Arg
Val
Lys
Arg
Trp
Tyr
Arg
Asp
Ala

Thr
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Thr
13300
Pro
13315
Thr
13330
Ser
13345
Met
13360
Cys
13375
Arg
13390
Gly
13405
His
13420
Leu
13435
Arg
13450
Pro
13465
Leu
13480
Asn
13495
Val
13510
Gly
13525
Lys
13540
Pro
13555
Glu
13570
Thr
13585
Ser
13600
Leu
13615
Ala
13630
Asn
13645

Val
Thr
Ile
Arg
Pro
Arg
Val
Leu
Gly
Tyr
Thr
Ala
Phe
Met
Leu
Pro
Asp
Asp
Leu
Leu
Ser
Gly
Ser

Leu

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

Arg

Pro Glu
Thr Gly
Asn Leu
Phe Asn
Phe Lys
Thr Leu
Ala val
Arg Glu
Thr Glu
Asn Gly
Asp Thr
Leu Ser
Ile Asn
His Pro
Gly Leu
Tyr Ser
Ala Ala
Lys Ser
Gln Leu
Arg Asp
Pro Thr
Ser Gly
Leu Leu

Tyr Glu
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Thr
13305
Pro
13320
Gln
13335
Thr
13350
Asn
13365
Leu
13380
Cys
13395
Arg
13410
Leu
13425
Phe
13440
Ser
13455
Gly
13470
Phe
13485
Gly
13500
Leu
13515
Gly
13530
Thr
13545
Pro
13560
Thr
13575
Ser
13590
Thr
13605
Thr
13620
Val
13635
Glu
13650

Ser
Val
Tyr
Thr
Thr
Arg
Thr
Leu
Gly
Thr
Thr
Pro
Thr
Ser
Arg
Cys
Lys
Gly
His
Leu
Ser
Pro
Leu

Asn

Glu
Leu
Glu
Glu
Ser
Pro
His
Tyr
Pro
His
Met
Met
Ile
Arg
Pro
Arg
Val
Leu
Ser
Tyr
Ile
Val
Phe

Met

Thr
Leu
Glu
Arg
Val
Glu
Arg
Trp
Tyr
Gln
His
Thr
Thr
Lys
Val
Leu
Asp
Asp
Ile
Val
Pro
Ser
Thr

Gln



His
Gly
Tyr
Thr
Lys
Gln
Asn
Ser
Ser
Leu
Tyr
Glu
Ser
Pro
His
Tyr
Pro
His
Glu
Ala
Asn
Leu
Val

Leu

Pro
13655
Leu
13670
Ser
13685
Ala
13700
Ser
13715
Leu
13730
Asp
13745
Thr
13760
Lys
13775
Leu
13790
Glu
13805
Arg
13820
Val
13835
Glu
13850
Arg
13865
Leu
13880
Tyr
13895
Arg
13910
Pro
13925
Asp
13940
Val
13955
Gly
13970
Lys
13985
Gln
14000

Leu
Gly
Thr
Pro
Thr
Ser
Thr
Thr
Ile
Glu
Val
Gly
Lys
Pro
Glu
Thr
Ser
Phe
Met
Met
Ala
Asn

Pro

Ser
Arg
Cys
Gly
Arg
His
Leu
Ser
Pro
Leu
Asn
Leu
Pro
Asp
Asp
Leu
Leu
Ser
Thr
Gly
Gln
Arg
Gly

Leu

Arg
Ser
Arg
Val
Leu
Asn
Phe
Thr
Ala
Phe
Met
Gln
Leu
Gly
Pro
Ser
Asp
Val
Leu
Gln
His
Tyr
Ala

Ser

Lys
Leu
Leu
Asp
Asp
Ile
Val
Pro
Ser
Thr
Trp
Gly
Tyr
Glu
Thr
Gln
Arg
Pro
Asn
Pro
Leu
Thr
Glu

Gly
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Phe
13660
Phe
13675
Thr
13690
Ala
13705
Arg
13720
Thr
13735
Asn
13750
Gly
13765
Ile
13780
Leu
13795
Pro
13810
Leu
13825
Ser
13840
Ala
13855
Gly
13870
Leu
13885
Asp
13900
Thr
13915
Phe
13930
Gly
13945
Leu
13960
Gly
13975
Thr
13990
Pro
14005

Asn
Lys
Leu
Ile
Glu
Glu
Gly
Thr
Phe
Asn
Gly
Leu
Gly
Thr
Pro
Thr
Ser
Thr
Thr
Ser
Ser
Cys
Arg

Gly

Thr
Ser
Leu
Cys
Gln
Leu
Phe
Pro
Gly
Phe
Ser
Arg
Cys
Gly
Gly
His
Leu
Ser
Ile
Leu
Pro
Arg
Val

Leu

Thr Glu
Thr Ser
Arg Pro
Thr His
Leu Tyr
Gly Pro
Thr His
Thr Val
Pro Ser
Thr Ile
Arg Lys
Pro Leu
Arg Leu
Val Asp
Leu Asp
Ser Ile
Tyr Val
Thr Gly
Asn Asn
Lys Phe
Leu Phe
Val Ile
Asp Leu

Pro Ile
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Arg
13665
Val
13680
Glu
13695
His
13710
Trp
13725
Tyr
13740
Arg
13755
Tyr
13770
Ala
13785
Thr
13800
Phe
13815
Phe
13830
Thr
13845
Ala
13860
Arg
13875
Thr
13890
Asn
13905
Val
13920
Leu
13935
Asn
13950
Gln
13965
Ala
13980
Leu
13995
Lys
14010

Val
Gly
Lys
Pro
Glu
Ala
Ser
Leu
Ala
Asn
Asn
Lys
Leu
Ile
Glu
Glu
Gly
Val
Arg
Ile
Arg
Leu
Cys

Gln

Leu
Pro
Asp
Asp
Leu
Leu
Ser
Gly
Ser
Leu
Thr
Asn
Leu
Cys
Gln
Leu
Phe
Ser
Tyr
Thr
Ser
Arg
Thr

Val

Gln
Leu
Gly
Pro
Ser
Asp
Val
Ala
His
Arg
Thr
Thr
Arg
Thr
Leu
Gly
Thr
Glu
Met
Asp
Ser
Ser
Tyr

Phe



His
Tyr
Pro
Phe
Leu
Ser
Gly
Met
Glu
His
Trp
Tyr
Gln
Val
Ile
Lys
Asn
Ser
Lys
Leu
Pro
Ile
Thr

Gln

Glu
14015
Ser
14030
Gly
14045
Leu
14060
Lys
14075
Pro
14090
Val
14105
Gly
14120
Lys
14135
Pro
14150
Glu
14165
Val
14180
Asn
14195
Asn
14210
Thr
14225
Gly
14240
Leu
14255
Ser
14270
Thr
14285
Val
14300
Thr
14315
Thr
14330
Asn
14345
Leu
14360

Leu
Leu
Pro
Pro
Thr
Asp
Leu
Pro
Asp
Asp
Leu
Leu
Leu
Trp
Leu
Ser
Thr
Asn
Leu
Asp
Ser
Asn
Tyr

Phe

Ser
Asp
Asp
Pro
Leu
Met
Gln
Phe
Gly
Pro
Ser
Asp
Ser
Asn
Leu
Gln
Met
Leu
Asn
Ile
Ser
Leu
Gln

Arg

Gln
Lys
Glu
Leu
Thr
Gly
His
Tyr
Ala
Val
Gln
Arg
Ile
Leu
Arg
Leu
Asp
Asp
Ala
His
Ser
Pro
Arg

Asn

Gln
Asp
Pro
Ser
Leu
Lys
Leu
Leu
Ala
Gly
Leu
Asp
Arg
Ser
Asp
His
Ser
Pro
Ser
Val
Ser
Tyr
Asn

Ser
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Thr
14020
Ser
14035
Pro
14050
Glu
14065
Asn
14080
Gly
14095
Leu
14110
Gly
14125
Thr
14140
Pro
14155
Thr
14170
Ser
14185
Gly
14200
Asn
14215
Ile
14230
Asp
14245
Val
14260
Ser
14275
Phe
14290
Thr
14305
Thr
14320
Ser
14335
Lys
14350
Ser
14365

His
Leu
Thr
Ala
Phe
Ser
Arg
Cys
Gly
Gly
His
Leu
Glu
Pro
Gln
Thr
Leu
Leu
His
Glu
Gln
Gln
Arg

Ile

Gly
Tyr
Thr
Thr
Thr
Ala
Pro
Gln
Val
Leu
Gly
Phe
Tyr
Asp
Asp
Phe
Val
Val
Trp
Met
His
Asp
Asn

Lys

Ile Thr
Leu Asn
Pro Lys
Thr Ala
Ile Ser
Thr Phe
Leu Phe
Leu Ile
Asp Thr
Asp Ile
Val Thr
Ile Asn
Gln Ile
Pro Thr
Lys Val
Arg Phe
Thr Val
Glu Gln
Leu Gly
Glu Ser
Phe Tyr
Lys Ala
Ile Glu

Ser Tyr
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Arg
14025
Gly
14040
Pro
14055
Met
14070
Asn
14085
Asn
14100
Gln
14115
Ser
14130
Thr
14145
Gln
14160
Gln
14175
Gly
14190
Asn
14205
Ser
14220
Thr
14235
Cys
14250
Lys
14265
Val
14280
Ser
14295
Ser
14310
Leu
14325
Gln
14340
Asp
14355
Phe
14370

Leu
Tyr
Ala
Gly
Leu
Ser
Lys
Leu
Cys
Gln
Leu
Tyr
Phe
Ser
Thr
Leu
Ala
Phe
Thr
Val
Asn
Pro
Ala

Ser

Asn
Thr
Tyr
Gln
Thr
Ser
Arg
Thr
Leu
Gly
Ala
His
Glu
Leu
Val
Leu
Leu
Tyr
Tyr
Phe
Gly
Leu

Asp

Pro
Glu
Thr
His
Tyr
Glu
Ser
Pro
Tyr
Tyr
Phe
Pro
Ile
Tyr
Tyr
Thr
Phe
Asp
Gln
Gln
Thr
Thr
Asn

Cys



Gln Vval
14375
Asp
14390
Val
14405
Gln
14420
Gly
14435
Leu
14450
Gly
14465
Arg
14480
Gly
14495

Val
Arg
Thr
Asp
Asp
Leu
Arg

Pro

<210> 137
<211> 4381
<212> DNA
<213> Homo

<220>

Ser Thr Phe

Ser Leu Cys

Ala Ile Tyr

Leu Gln Asn

Tyr Ser Pro

Pro Phe Trp

Val Ile Thr

Arg Lys Lys

Tyr Tyr Gln

5

sapiens
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Ser
14380
Phe
14395
Glu
14410
Thr
14425
Arg
14440
Val
14455
Leu
14470
Gly
14485
His
14500

Arg
Asn
Glu
Phe
Asn
Ala
Cys
Glu

Ser

Val Pro Asn

Ser Pro Leu

Phe Leu Arg

Leu Asp Arg

Asn Glu Pro

Ile Leu Ile

Ile Cys Gly

Glu Tyr Asn

Leu Asp Leu

His
14385
Arg
14400
Thr
14415
Ser
14430
Thr
14445
Leu
14460
Leu
14475
Gln
14490
Asp
14505

Arg
Ala
Met
Ser
Leu
Gly
Val
Val

Glu

His Thr Gly

Arg Val Asp

Arg Asn Gly

Val Leu Val

Gly Asn Ser

Ala Gly Leu

Val Thr Thr

Gln Gln Cys

Leu Gln

<223> Immature Human MUC16 nucleic acid sequence (NM_024690.2)

<400> 137
agcgttgcac
ccaggtcaaa
ggagctcaga
cagaggcaaa
ccacccgctc
gactgacagg
atactctgcc
gaagaaccac
gaatgacaca
cctctaggaa
ccagttccac
ccacaagtgg
gtgacagcac
tgaaaacatt
ctgagaccac
tttattcttc
gcctggaact
caggacacag
ataaaatatc

aattccccca
tgcggggacc
agctctgcag
tgttgacctg
cttgatgaca
agccaccttg
ctttacttcc
ccagtctttg
ctccgagcaa
ctaccctgct
agaaggaaat
cccagtcact
agagaccccc
tgcagattca
agttactgac
cttccttgac
gattctatca
cagaataagt
agagaccagc

acctccatac
ccagccatat
aggccaccct
tccatgctga
gggagcagga
tcacctaaga
ccagataaga
ggggtgatgt
agaaccagcc
acaagcatgg
tttaccaaag
gagaagtaca
tgggacacaa
actgcatcca
tcacatactc
ctatcaccta
accactggat
accagtgcgc
atattctcag

atacggcagc
ctcccaccct
ctctgagggg
aaccctcagg
gcactaaagc
catctacagg
ccttggccag
cctctgectct
catcgctgag
tttcaggatt
aagcatctac
cagtccccac
gatatattcc
aggaaaatgc
caggaaggac
aagggacccc
atcccttctc
ctttgtcatc
gccagagtct

tcttctagac
gagaaatttt
attcttctta
ccttecctggg
cacaccagaa
tgcaatcgtg
tcctacatct
ccctgagtca
tccccaggtc
gagttcccca
atacacactc
tgagacctca
tgtaaaaatc
cccagtgtct
aaacccatca
aaattccaga
ctctcctgaa
atctgcttca
cacctcccct
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acaggttttc
ggagtttcag
gacctccatc
tcatcttctc
atggattcag
gtgacagaac
tcggttgtgg
acctctagag
aatggaactc
aggaccagga
actgtagaga
acaactgaag
acatctccaa
atgactccag
tttgggacac
ggtgaaacaa
cctggectctg
gttctcgata
ctgtctcctg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140



gggtgcccga
taagcaatgc
catcaatatc
ccatggatat
caggtaccct
tagtctcaga
tgaatacatc
ccaccttggt
aggtctcttc
agagttccag
cctcaaaagc
acacacagtg
gtgtggcagc
agaccagctc
aatccacagc
gaggcagcag
catctgagac
cagcagtgag
caatggtttc
gaaccagcct
actctgcagg
ttgaggataa
ccacagggac
tgaccctaag
ctcatccatc
ctgagactac
agagtcctag
ctactccttc
ctgtgtctca
tccctacccc
catcccacct
gttcagctct
gagacacgtt
gattcaagac
ctgctactgt
ctatcaggga
tggctgtggc
acacaagcca
tggccaaaga
caagcactcc
taacatccag
tgactgcaac
tcttgtcctc
ctcagagagt
ccaacttacc
gaaaaagcac

aagggggact
tcggagcaca

ggccagagcc
agaaacaagt
cacaaagcag
acccagcacc
tggtggcacc
ggagaccaac
tatgactcca
ccccactcta
atcccaccca
cacagctgcc
atcatcatgg
ggtggagaca
ccctatcacc
cacaaaaggg
tggcccaacc
caccagggga
atccgcagat
caagacggct
ttctgtcatc
gggactgact
acacaccaag
agtgtcagcg
tcctgaaatc
caatgcagca
tccatcaggg
agactcacct
cactctcagc
cactcatcta
acctgagact
agtattcccc
agtgagtgag
tcctaaaata
taatgactct
agggttacct
aatggtctct
accatcaaca
ttctaccaac
tctgcccatt
aagtgtctca
aggaaggaca
agaaattaca
tcaccctcca
atctccttct
caccacaagc
ttccacgact
cctggttccc
tccaaccctc
cgctagttca
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agcacaatgc
gccgaaagegg
acagcagaga
cacatagcca
agcacttcag
acccatcact
cttgagacct
ggttttacaa
acaagagagc
cacgggagct
accagtgaaa
agtcctagca
acttctgttc
atttggcttg
acccatcagt
agccagggca
ttgactctgg
gctggctcaa
cctgagacat
ccattaaaca
ataagcacca
accagcacat
tcaacaaaga
acaagtcctg
gaagagacag
aacatccacc
ctcccaagtg
tttactagtg
tctgtttcca
accatggaca
ctcagagcta
tctcacctca
gctgcacccc
tcagcaacaa
aaattcactt
accatcctca
atcccaattg
ggaaccacag
atgtcagtat
agccaattcg
atacctagag
tctcctgatc
tctcctactc
atgataatgg
tccttgacac
ttggacactc
agcacctacc
gaaagtccaa

ccaactcagc
tcagaagcac
ctatccttac
agactttggc
cgctgacaac
ccacgagtgg
ctgctcctgg
ctcttgacag
tcagaaccac
ctgacatcct
gcacagctca
tgaaaacaga
cctcagtggt
aagaaacatc
ttgctgttcc
caacccacct
ccacgaacgg
gtcctccagg
catctctaca
ctagacatcc
gcattcctct
tctcacacca
caaagcccag
aaagagtcag
cagggagtgt
caactgggac
tctctggagt
gagaagaaac
gagtaaggac
cctggcctac
cgagcagtac
ctgggacggc
aaagcacaac
ccactgtttc
ctccagcaac
caacagagac
gaaagggcta
cttcctctga
ctccatctca
ttgacacatt
atggaacaag
ctggctctgc
ccaaagtcac
acacagttga
caagtaatat
catctccagc
ctgaatcaac
gcaccatcaa

tatccctttt
aatttcctct
cttccatgcc
ttcagaatgg
cacatctcca
aaaggaaaca
agaagagtcc
caagatcaga
aggcagcacc
gagggcaacc
gcaatttagt
gagaccccca
ctctggcttc
tgcagacaca
cactgggatt
actcaccaga
tgtcccagtc
agggacaaag
gtcctcagct
cttctcttcc
gttgtcatct
caaagccacc
ctcagccgtt
aaatgcaact
cctcactctc
actgacttca
Caaaaccaca
agaggaaact
caccttggcc
acgttcagct
ctcagttaca
aacaatgtca
ttggccagag
aacctctgcc
tagttccatg
cacgaatggc
cattactgaa
gacatctatg
gtccatggat
ttctgatgat
ctcagctctg
tagaagcacc
aatgagctcc
aactagtcgg
tccaacaagt
cacatcattg
@aacacaccc
acttaccatg
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tccatgacac
ctggggactc
ttcgctgaga
ttgggaagtc
tctaccactt
gaaggaactt
gaaatgactg
agtccatctc
tctgggagsgc
acttccagca
gaaccccagc
gcatcaacca
accaccctga
ctcatcggag
tcaatgacag
gccacagcat
tccgtgtctc
ccatcatata
ttcagggaag
cctgaaccag
gcttcagttc
tcatctatta
ctttcctcca
tcccctctga
agcacctctg
gaatcgtcag
ttttcttcat
tcgaatccat
agcacctctg
cagttctctt
aactcaactg
cagaccaata
actagtccca
acttctctct
gaagcaactt
ccaggctcta
ggaagattgg
gattttacca
gctgectggcet
gtctatcatt
actccacaaa
tggcttggca
acattttcaa
tggaacatgc
ggtgccatag
gaggcatcag
agcatccacc
gcttcagtag

1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020



taaaacctgg
caacagccag
ctaacactgg
caagttcagc
atccaaagac
cacccaatct
ccactcaatt
ctccaggacc
aactaacttc
tcactctccc
accttgatat
ccacaccttc
attcaacaac
caactgttcc
aagcacagga
atcaaacatc
tcgggacaca
cactgtccag
acacaacaac
gaacatcctc
ccactgtctc
tcagccagtc
cagattctag
cctctcttga
catctcctac
tcaccacagt
ctacccttat
ctgcctctat
tcactctcag
ccagctctgc
ccagattgga
acacttccat
agacctcagc
gcttaacatt
caggaccaga
tatggaccag
aaaaagtttc
cccctaccca
cctcacttga
gggacctcac
tgtcctcagg
tttcagctgc
cccagaatac
agactcctgt
gatcagatgt
cttcagcagg
cctttagaat
ctaatacaga

ctcttacaca
aatggcttac
tagtacctgg
tcaggtctct
agagtccgcc
caccagtccg
acattacaca
tgtctctgta
tgatgtccca
catggcaaca
ttcaagtcca
tcatgaactt
gttggatcag
tatcacccca
caccctttct
tataccagcc
agggagaagc
agagattgag
agggagcagt
cccagctgag
tatggctggsg
attaggaaga
taagggaagc
acccagctat
aactcctgat
tatgacctca
gtccacagct
ggatcttcca
taatgccccc
agggactttg
aaacggctct
gacttacaca
tcctggagca
gcctttttca
catcaactca
tacaggcaca
tgtgcagaca
tgagaattca
atccttggat
tacatctctc
ccattctggg
atccacatct
agccgcgagt
gggggcaagt
ttctggectt
gaccaaatta
gaacaaggat
aacaagcatc
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cctctcacct
tcttctgggt
gaccccacca
acaccccact
accccagctg
gccacaaaag
aaattggcag
gtaatcccta
ggggaacccc
tggctgagta
agttcaccca
tcaaagtcag
cacctaggaa
ctgacaacca
gcaacgatga
tcagcatccc
tcctctgagg
actggcccaa
agtagtggag
acatccacaa
acaatgggac
gtttcctctg
agcccaaggc
gctgaaggaa
gtggaattca
gacatctcca
ttgggaagca
tctccaactc
aataccacag
gccactgaca
gatacctctt
gagaagagtg
gagaccactt
tccattccag
gcacccatga
attgaacagt
cagtcaactc
gtctcttctg
tccacaatca
cccactacaa
gtttcaaacc
gctgctaagc
actttgaaca
atcagctctg
acatctgaga
actaggacaa
ccatggacag
ccagtaaaca

tcccctcaat
cttcacctga
cctacatcac
cagtgaggac
cttactctgg
catggaccat
aaaaatcatc
cctcccctac
tggtccttgce
ccagtttgac
tgagtacatt
aggcagatac
tcaggagttt
cgtggaccag
gtcctactca
cttcccatct
caaccacttt
caaacattca
tcaccctggg
acatggcact
tccttgttac
tcctttctga
tgaacacaca
gccagatgag
tagggggcag
agtcttcagc
ctgaaaatac
catcaatgga
attcacttga
ggtcattgaa
ctaagtccct
aagtgtcttc
tgacttccac
tggaagaagt
cacattctcc
ccactcaacc
catatgtcaa
gaagcagcac
gtaggaggaa
cttggccaag
caagttcaac
aaagaaatcc
ctgatgcatc
aagtccctct
gtactgctaa
tatccctgcc
tgtcaatccc

gcgcaggtcc

agagacccac
gatgacagct
cactacggat
actcagaacc
aagtcctaaa
cacagacaca
tggatttgag
cattggaagc
tcccagtgag
agaggaaatg
tgctattttt
cagtgccatt
gggcagaact
tgtgattgaa
cgtgacacag
tactgaagtc
ttggaaacca
atccactcca
catagcccac
ggaaagaaga
tagtgctcca
gtcaactact
gggaaataca
cacaagcatc
cacattttgg
aaggacagag
aggaaaagaa
ggtgacacca
cctcagccat
tactggtgtc
gtctatggga
ttcaatccat
tcctggaaac
catttctaca
catcacccca
actacatgca
ctctgtggca
atcctctcca
tgcaatcact
tactagttta
tacgactgaa
agaaacagag
ctcggtcaca
tccaatggcc
cccgagttta
cacttcagag
tttggggtcc
acctggcttg
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attcatgtat
cctggagaga
cctaaggata
acagaaaacc
atctcaagtt
actgaacact
acacagtcag
agcacattgg
cagaccacaa
gcttcaacag
ccacctatgt
agaaatacag
ggggacttaa
cactcaacac
tcactcaaag
taccctgagc
tctacagaca
cccatggaca
cttcccatag
agttctacag
ggaagaagca
gaaggagtca
gctctctect
cctctaacct
accaaggagg
tccagctcag
aaactcagaa
tggatttctc
ggggtgcaca
actagagcct
aacagcactc
ccccgacctg
agggccataa
ggcataacct
ccaacaattg
gtttcttcag
gtgtctgctt
tattcctcag
tcctggctat
tctgaggcac
tttccactct
acccatggtc
ggtctttctg
ataacttcta
ggcacagcct
tctttggttt
catccaacta
tccacagtag

4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900



catcagatgt
cccccteccc
catttagaac

gggattggat
tgggagagag
ctagtttcac
atatccttga
tgatcaacac
ccactagcat
cccaggttcc
acacctattc
ttacaatcac
gaactttcag
attctgtggt
acttacctgc
catcaactat
gatccagtgc
cttcaccaca
ctgagagcct
tcacagatac
ggactctgtc
ctgccactga
tagcttcgga
atggtgatgc
ctatccaagg
ttgctccacg
cgggaactac
tggtagactc
agggtatggc
cattttcttc
ccacgaacag
ccagtgctga
ttgcctcact
agttttctga
ccctgaacac
cagaaaaaaa
ttcaatcaac
atgaacccag
cttatccaga
tcacaactct
gcctatccac
cttcactatt
cttcagctct
agttaacctc
taaccttcac
ccacagccag
agacctcctt
aggcagcaca

aattgacaca
tgatactgaa
catttcatct
gagttcagct
aaggacaatc
agagaccagc
cgcacggaaa
ctccatagct
ctcaggaatg
cacatctaca
tcttgatggg
ccaccctgtc
caccatggtc
gacttctgtt
catgggcttt
tgaaccagcc
tacatcagaa
gaccccaact
tttggtagtc
catcttgttt
tggagcttcc
gccaacaagt
tagtcttggc
actggttctt
agtaacagaa
gaatacaacc
tggttccctt
atcagctggg
tagctctgga
tctccctctg
actgacagct
gtcaggcctc
gactacagct
ggtcccaagt
cattccagac
cccaagggca
aggttttact
agtccccact
cccaagcaag
cttcagcaca
tgagaaagaa
tcttgggect
gacactttct
aagccagacc
accatctgag
aagaaagagt
ggttgaaaca
aggaaattcc
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ccttcagatg
gtgacaacta
ctcactcatg
atgtctacaa
acctctgctg
acagtttcac
acaaatgagc
tcttcaacta
acagcaagtt
acagagacaa
ggctccaatg
gagacaagct
agcactgaca
ccagcaccag
ctcaagacaa
actgccttca
gccagtcttc
acacccacct
actgagactt
tcaactgtgt
ttccctactt
tcattagcta
acagtcccag
aagacagtaa
agtccactcc
tatgaaggtt
gtattcagtc
cttgagaggg
ggaatcagaa
accatgaacc
actcaatcaa
ctaacacctg
cccccaactt
ttggatacta
tcagatgcaa
aggatgatga
gaaacccctg
tcaggaacag
gcatcatcag
ggtcaagcag
acaagcttcc
tccatggcaa
ccaacatcca
attgcagaag
accccaacat
tctccagaaa
actgatggaa
acgtggcctg

gggctgagag
tctcacattt
agttgacttc
agcccacagg
ctccaaccac
tggataatga
tcccctcaga
tggatgtcac
cctccccatc
atacagccac
tgggtggcac
cggccctatt
ctgcctccgg
gtacatggac
gtcctgcagg
ctccccatct
tcactacgag
ctggagcaaa
cagacacaac
ccacgccacc
tactcccgga
catcctttga
agactaccct
gtaacccaga
atccttcttc
cgatcacagt
agagttctga
catctgtgat
gtgggtccac
caggtgaggt
cagcacccaa
tctctgectc
gggggatccc
agtccgcttc
gcacagcatc
cttccacaaa
agggatctgc
gggaccctag
ctatgacatc
caaggtctgg
tttcccccac
ggcagcccaa
ctctaaatat

aagagggaac
ccttgttacc

catgggcaag
cgctagtgac
ccccagcaga

tattcccact
cccagaaaag
aagagtgaca
agccagtccc
ttcccccata
aactacagta
tagcagttct
taaaacagcc
tctcttctct
ctctccatct
tccatccact
agcctggtct
agaaaatcct
cagtgtaggc
agaggcacac
ctcagcagca
tgaaagcaaa
ctgggaaact
acttacctca
ttctaaattt
cactccagcc
ttccacccca
gaccatgtca
taggagcatc
cacttccccc
ggcactttct
aaactcagag
gccactaacc
tcactcaact
tacagccatg
agggatacct
ctcaagccca
acagtctacc
tttaccaact
ttcctcactg
ggccataagt
ctccccttct
atatgcctca
gacctctctt
ttctagttcc
tgcatccacc
catattggtg
gtcccaggag
aacagctgaa
tgtctcttct
ctctatttca
caccataaag

ggagacggses

Page 91

gtctcctttt
acaactcatt
cctattcctg
tccattacac
gttctcactg
aaaacctcag
tcttctgatc
tccatcagtc
tcagatagac
gtttccagta
ttaccaccct
agaccagtaa
acctctagca
agtactactg
tcacttctag
gtggtcactg
gccattcatt
tcagctactc
aagattttgg
ccaagtacgg
atccctctca
ctggtgacta
gagacctcaa
cctggaatca
tctaagattg
actttgcctg
acaacggctt
acaggaagcc
ggaaccaaaa
tctgaaatca
gtgaagccca
tcaaaggcct
ttgacatttg
cctggacagt
tccaagtctc
gcaagctcat
atggcagggc
gagagcatgt
gcatcaaaac
tctcccataa
tccagaaaga
catcttcaga
gagcctcctg
acacagacgt
cccacagaac
gttcctgcca
atgtcaagcc
agcagtccag

6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780



caggcacatc
aacccagcat
aaacaactgt
gaagtggcag
caacagaaaa
ggaccaacct
ctgtctccct
cagaactggt

ggaccacagg
taaccagccc

gggtaagcac
aacagacaag
catctgggag
cctccacagc
gcctcaccaa
tagggcttga
ctgggcatct
ctcctactcc
ccacacccaa
gcacaacttc
ctgtcacaga
tgcatacaac
gccgtataac
agacagagac
ccatctcaac
caagttggac
atcatgctag
tgtccactct
ctcctcaggg
cctcacagtt
caaggagctc
cttccactca
caacaactct
aagggcagac
aaaaatcaac
ccatcaagga
acttggaatc
ccccttctga
ccacaggctg
cgtcatccaa
ctatgtcaac
tgactattga
gtattatctc
cctctaagag
cagaagccat
ttgctatgca
cagccacagc
agaagaccac

cccaggaagc
cagcccagag
tcccatggag
caccagcatc
tatgttggct
ttattctgga
agagtcacca
ttcaaagaca
ggacacacat
aaactctgtg
cacagccatt
tcgatctgtg
tgacatcacc
acaaaccacc
tccctcagga
gactctgagg
atctcagact
aggtatctcc
cccagaagtg
tacagaacac
catgacttca
ttcattctta
tgtcattgga
cagtacaagt
tttttctcgt
tcccagtagt
tacaaagact
tgactgggac
ggccacaact
gcccttctcet
tggagttact
gcttcccacc
ggatgtgatc
agctcttaca
cccaagtgca
ggttaccagc
tgggacgact
gtccaccaca
ggtcacaagt
actcacatct
aaccacatgg
actgagggac
ttccccaggt
aatatccagc
caccaggctg
aacaagtcca
ctcctggaca
tctctttagc

Sequence_Listing 13542-016-228

ccagaaatgt
atcaggtcca
accacagtgg
tctcacctgce
acagaaaggsg
actccaggag
actgctagaa
actggaatgg
gtctctctga
agctcattga
ccctccactg
gatgaggctt
cttggtgcat
tcactagtgt
ggaaaaacaa
gccaatgtaa
tcatctcctg
accaccatca
ggtatgagta
ccttccacct
aacttgaaag
gcctcaagca
accagcctgg
gaaagaacat
gtccagagga
acagaagcag
gacccaaata
actgggagat
ccccaggaac
atagggcaca
ttttcaagac
accacttctg
ccacacacag
acagaggcaa
ccttggatca
tcctccagtg
tcatccccaa
gacaaagagg
tccgaacatg
ccagtggtta
ccagagtcta
gtcagccctt
tccactgcga
tcattccttg
tctaactttc
cctggegcta
gggactccac
aaaggtcctg

ctaccactct
ctgtgagaaa
aaccagtcac
ccacaggaac
tctcectctc
ggaccaggca
gcatcacagg
aattctctat
gcacatcttc
cagataaatc
tcctgaataa
attcatcaac
ctcctgatgt
ctctgccctc
gctctgegtc
gtgcagtgaa
cggaagtgag
ccaccatggg
ccatggacag
ggtcttccac
ttgcaagatc
ctgaattaga
tcactccatc
tgagtccttc
tgagcatctc
aagatgtgcc
cgcccctgtc
ctctgtcatc
tcactttgga
ttacaagtgc
cagatcccac
cacatccagg
caaaaactcc
gagctacatc
ctgagatgat
tattaaggac
gttggaaaag
caattcaccc
cttctcattc
caacctccac
caagggctag
acatggacac
tcaccaaggg
cccagtctat
ctgccatgac
catcactaag
tggctacgac
aggatacatc

caaaatcatg
ttctccttgg
ccttcagtcc
cacatcacca
cccatcccca
gtcactggcc
gactggtcag
gtggcatggc
caatatcctt
caaacataaa
taagataatg
tagttcttgg
cacaaacaca
tggagaccaa
atctgtcaca
aagtgacatt
catcctggac
aaccaactca
caccccggcc
agctgcatca
tcctggaaca
ctccatgtct
ctctgatgct
agacacaact
agttcctgac
tgtttcaatg
cacttttctg
agccacagcc
aaccatgatc
agtcacacca
aagcaaaaag
gcaggtgccc
agatgcaact
tgactcctgg
gaattctgtc
cctgaatacg
cagcccatat
ttctacaaac
cactatccca
cagggaacaa
aacagagcct
cagctcaacc
gcctagaaca
gaggtcgtca
agaatctgga
tgcacctact
tcagagattt
acagccaagc
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agctccaagg
aagactccag
acagccctag
accaagtcac
cctgaggctt
acaatgtcct
caaagcagtc
tctactggag
gaagaccctg
accgagacat
gcagctgaac
tcagatcaga
ttatacatca
ggcattacaa
tctccttcaa
gcccctactg
gtaaccacag
atctcaacta
acagagaggc
gattcctgga
atttccacaa
actccccatg
tcagctgtaa
gcatctactc
attttaagta
gtttctacag
tttgattctc
actacctcag
agcccagcta
gctgcaatgg
gcagagcaga
agatcagcag
tttcagagac
aatgagaaag
tcagaagata
ctggacataa
gagagaattg
acagtagaga
gcccactcag
gcaatagttt
aattccttct
acacaaacaa
gaaattacct
gacagcccct
ggaatgatcc
ttggatacat
acatactcag
cctccctcetg

9840

9900

9960

10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10740
10800
10860
10920
10980
11040
11100
11160
11220
11280
11340
11400
11460
11520
11580
11640
11700
11760
11820
11880
11940
12000
12060
12120
12180
12240
12300
12360
12420
12480
12540
12600
12660



tggaagaaac
atattttgtt
tcttgtctga
ctggcacaag
aagcctccag
aggcaaccag
ctccattggt
cctccgagac
gcacatccca
gtggtgatgc
tctcaagccc
cctccacctc
ctactggagc
cagagactcc
gcaaaggtcc
cctcttccect
ggcaacatac
ccacagatat
atccatcaaa
cttccataaa
ccactctccc
gcatggggga
gagagccaac
actcaactac
ccacaaaaat
caaagttccc
caatatctac
cacttgcctt
aggggtttgc
agacaaaccc
tcacaacctt
tttctatgtc
gcttagaaac
tcacttcagc
ccaatgtggg
agccatctaa
ccagatcaat
tgactcctaa
gcactgttcc
cttcctctag
ccacagaaac
ccatcaccac
catcaaatac
tggatgtgac
ctgtggataa
ccctgatttc
cctctggect
cacttccaaa

cagctcttcc
gacatcacaa
gacctctggc
tttacctccc
agatacaaag
ttctgaatat
tacctcccac
cacagagatt
ggtggccagc
tactactcat
tcatcagttt
tctgataatg
tgcaacacag
attagctgtg
caaggatgtg
gacacctttc
atcctctcct
gttgaacaca
tgagatactg
caaagcagtg
agtcagctca
cgctcttgcet
atcctccctg
agagtcaaac
ggaagtcccc
agatattttc
ccacatgacc
agacacatca
ccactcaaaa
tccctttcag
accttcttct
ctcagttctt
agtgaccagt
agccaccaca
gaccaccggt
agtcacatct
acctaaatcc
actgagggag
ttacaaagag
cagtacatcc
caacaccagg
ccaaacaggt
aaccccccag
cactcttatg
aaccagctcc
ttctacctta
agtgaagatt
tttcagcagc
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tcttccctgg
gggcacagtc
ctggggaaga
aatttgagca
gcaattcatc
tctcctatcc
atcatggggsg
gagacagtgt
tctgctacag
gtcaccaaga
ataacttcta
acagaatctt
ggtccatatc
actccagatt
tcctggacaa
ttggtcacaa
gtttctgcga
agcatggaac
gccactttgg
accaatatgg
gaaccatcta
tctatatcaa
actgctggac
atcatcctct
tcttttgatg
tcagtagcca
accacccaga
accttggaaa
ataaccactg
gatgaagcca
gttgctttca
acttcttcac
tcacctcaaa
gatatagaga
tcagcatttg
Cccaaatgtta
tctaagacta
accagcatct
ctcactggtg
ttccctggcec
ctgtctacct
cctcatgggg
gcagggatcc
agcagaattc
ccctcttcect
ccagaggata
acagacatat
acctcagata

tacctatcca
cctcctctac
ccacagacat
gtacagcagg
attctgcaga
caggccatac
acatcacttc
cctctgtgaa
agacaagcac
cacaagccac
ccaacacatt
caggagtgac
tcttggacac
ttatgcaatc
gccctceccectc
ccatacctcc
cttcagttct
ctgtgaccaa
cagccaccac
ggactgccag
cagccacatc
tacctggttc
gaaaagagaa
ccaatgtgtc
caacattcat
gcagtagact
cagggtcttc
cctcagcagg
caatgaacaa
gctctccctc
caccgcaatg
tggtaaagac
gtatgagcaa
caacgcatcc
aatcacattc
ccacctccac
caagaactga
cccaggagat
ccactaccga
ctgatcagtc
ccccaataat
ctacatcaca
actcagctat
cacaggatgt
ttctgtcctc
agctctcctc
tacgtacacg
agatactggc

tgctacaacc
tccacctgtg
gtcgaggata
tgaggcgtta
cacagcagtg
aaagccatcc
ttccacatca
ccagggactt
tgtcattacc
tttctctagc
tacagatgtg
catcaccacc
atcaaccatg
agagaagacc
tgtggcagaa
tgccacttcc
tacctctgga
ttcacctcaa
agatatagag
ttcagcacat
tccaatggtt
tgagaccaca
cagcaccctc
tgtggggsect
accaactcct
ttcaaactct
tggagctaca
gactccatca
tgatgtcaag
ttctcaagca
gcacagtacc
cgcaggcaag
cactttggat
ttccataaac
tactgtctca
catggaagac
gactgagaca
cacctcgtcc
ggtatccagg
cacagtgtca
gacagaatct
ggatactttt
gactcatgga
atcatggaca
acctgcaatg
tcctatgact
cttggaacct
cacttctaaa
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tcgccttcca
acctcagttt
agcttggaac
tccacttatg
acgaatatgg
aaagccacat
gtatttggct
caggagagaa
catgtgtcta
ggaacatcca
agcaccaacc
caaacaggtc
ccttacttga
actctcataa
accagctatc
acgttacaag
ctggtgaaga
aatttgaaca
actattcatc
gtactgcatt
cctgcctcca
gacattgagg
caggagatga
attactgaag
gctcagtcaa
cctcccatga
tcaaagattc
gtggtgactg
gacgtgtcac
cctgtecttg
tcctctectg
gtggatacaa
gacatatcgg
acagtagtta
gcttacccag
accacaattt
acttcctccc
acagagacaa
acagatgtca
ctagacatct
gcagaaataa
accatggacc
ttttcacaat
agtcctccct
accacacctt
tcacttctca
gtgaccagct
gacagtaaag

12720
12780
12840
12900
12960
13020
13080
13140
13200
13260
13320
13380
13440
13500
13560
13620
13680
13740
13800
13860
13920
13980
14040
14100
14160
14220
14280
14340
14400
14460
14520
14580
14640
14700
14760
14820
14880
14940
15000
15060
15120
15180
15240
15300
15360
15420
15480
15540



acacaaagga
ctggacatga
aaatggttat
gttcctctga
gagagaccag
aagtccccac
tttccacccc
ccagggtctt
caagtcctcc
cccagggags
tcatgggcat
gctctgtgtc
catcaccaca
tggtgacaac
caaatttgag
aagccgccat
gacataaatc
tgagtaccac
agactaacca
gcacgtctga
caggtgctat
accttgatcg
cctcccccat
gggctacatc
ctcattcaac
cccctggaga
ccctgatgtc
tcccctectc
atgtattggg
ccacacagga
ccatgcatac
aatcttctgt
tcgccatggg
agactgaatc
tcaacactgt
aggtctccag
ccaaaatgtc
taacaggatc
aggctaccct
tgactcagag
tgtcatggca
tacctgcaat
ctgctctccc
acacacactc
tactcacttc
aaaccaatat
cccagccatc
tttccacatc

aatttttcct
atcccattcc
caccaccact
gactacaaac
tacctctcag
tggtactatt
agaccatgat
cacctcctct
tgagtctgca
gactcattca
gggtcctggg
ttccctgatg
gagcatcccc
cacagatgtg
cagcatcact
gcatcattcc
acaatcctct
ctccaccctg
aattcaaaca
gaagaccagc
tactcaggcc
gcccacaata
catgacaaaa
acagggtatc
cgtgtctcag
tgtgtcatgg
accttccatg
tcctctecect
cacaacaagc
gagactgacc
aaacactgca
cccagctgat
ggatacaagt
aacatcctct
gacagagacc
gacagaagtt
accctacatc
cacagaaatg
taccctggac
atttccacac
aagccctccc
aacctcacat
tgtgacttcc
agaacttgtg
tgaagcctcc
ggggaccacc
cggacacaca
aacacctggt
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tctataaaca
cctgcactgg
gtgggagatc
attaagagag
gagtccagct
actgaggtct
aagtccacag
attaagacaa
tcgcacagta
actgtgactc
aatgtgtcat
tcttcacctg
tcctctectc
ttgggcacaa
catgagagac
acaaacaccg
gtcctagctg
ggggacacaa
gagccaacag
tcaacaacag
tccagaacag
gcacccgaca
tctgcagaaa
cttccctggg
ggattcccac
atgacaactc
acatcccctt
gtgactgcac
ccagagcccg
acttacaaag
gtggccaacg
tcacacacat
gtttctacat
ttgattcctg
agcactgtcc
atcacttcca
tccacagaaa
gccatcacca
acatcaagca
tcagaggaga
tctgtggaag
tcatctcttt
cttctcacct
accagctcct
acaaatacag
aattctatgc
cctccaaagg
tctcctgaga

cagaagagac
ctgactcaga
cagctccttc
agccaacata
ttcccacgga
ccagtacagg
tgccacctga
aatctgcaga
cccttccctt
agggattccc
ggatgacaac
ccatgacatc
ttcctgtgac
caagcccaga
cggccactta
cagtgaccaa
actcagagac
gtgtttccac
catccctgag
agacaaatac
aaatctcctc
tctccacagg
tgaccgtcac
acacatcaac
actcagagat
cccctgtgga
ctcctgtttc
ttcttacttc
taacgagttc
acactgcgca
tggggacctc
ccaaagccac
caactcctgc
gattaaggga
tttcagaagt
gcagaacaac
ccatcaccag
accaaacagg
cagcttcctg
ccactactat
aaaccagttc
attccgcagt
ctggcaggag
taccaagtgc
agacaattca
ataaactaca
ttactggatc
ctaaaaatgt

caatgtgaaa
gacacccaaa
cacatcaatg
tttcttgact
cacaagtttt
ggtcaactct
caccttcaca
aatgacgatc
ggacacatca
atactcagag
tccccctgtg
cccttctect
tgcacttcct
gtctgtaacc
caaagacact
tgtagggact
atcgaaagcc
atcaactcct
ccctagactg
tgccttttct
tagcagaaca
aatgatcacc
cactcaaaca
cacacttttc
aaccactctt
agaaaccagc
ctccacatca
tgttctggtg
acctccaaat
cacagaagcc
catttctgga
atctccaatg
cttctttgag
caccaggacg
gcccactact
catctcaggg
gctctccact
tcctataggg
ggaagggact
gagcagaagt
tccttcttcc
atcaggaagt
gaagaccata
aagtagcttc
cttttcagag
ttcctctgtc
tatgatggag
tgacagagac
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gccaacaact
gccacaactc
ccagtgcatg
cctagactga
ctactttcca
tctagcaaaa
ggagagatcc
accacccaag
accacacttt
gtgaccactc
gaagaaacca
gtttcctcca
acttctgttc
agttcacctc
gcacacacag
tccgggtctg
acacctctga
aatatctctc
agggagagca
tatgtgccca
tccatctcag
aggctcttca
actactcctg

cagggaggga
cggagcagaa
tctgggtttt
ccagagagca
acaaccacaa
ttaagcagcc
atgcatgctt
catgaatcac
ggtatcacct
actagaattc
tctgaggaga
actactactg
cctgatcatt
tttccttttg
actatctcac
cactcacctg
actaagggcg
ccagtgcctt
agccccactt
gacatgttgg
tcaggtgaga
aacacagcag
tcaatccact
gacgctattg
tcaacatccc

15600
15660
15720
15780
15840
15900
15960
16020
16080
16140
16200
16260
16320
16380
16440
16500
16560
16620
16680
16740
16800
16860
16920
16980
17040
17100
17160
17220
17280
17340
17400
17460
17520
17580
17640
17700
17760
17820
17880
17940
18000
18060
18120
18180
18240
18300
18360
18420



ctctgactcc
caaacactgt
tcacctacta
tttcacctga
agaccatcgc
acacatcaac
attcagaaac
tctctgcaga
cttctcctgt
cagtacccac
ctcgttcacc
acacaatgca
atgaattcta
ttatcacttc
tgaaaaagat
cctcccagaa
ctgctactac
gcactgaaaa
cttttgctgg
gggcgacatc
cccactcagc
ttcctgagta
cccttctgtc
gtaggccgtc
cagatatgct
taccgactac
cagtaaccaa
actcagaacc
ttgtttccac
tctccctggce
agaaaagtgc
ttgcctcttc
tctccactga
tgaccatcat
tggacacacc
cacactcaga
ctccttctat
cacctcctgt
cactgctcac
caaccagttc
acaccacagc
ccaccagttc
ccacagctcc
ctgtttcctc
tgagagagac
cagaagtccc
gaacatccat
tgacaaggct

tgaactgaaa
tttctccagt
tgatcctaca
agccagcagc
cacacaaaca
catagccacc
aaccagtgtc
agaagccaac
aacttccaca
ccctacactg
tcaaaattta
tccttctata
ttttactgtc
cacctcgggg
tgagtctgag
aattggctca
tgaggtctcc
gcccacaatg
cctgacaaaa
acagggtacc
tatgactcat
catatcaggg
tttaccagca
ttctcctgtt
ggcatctgtg
ttcagaagac
tgtggggacc
acccaaagtc
atccatgcct
tcatgggctg
tgtccttcac
tagaagaaca
agtgatcccc
cactcgaaca
aactacatcc
aatgaccact
agagaaaacc
ttcctcaaca
ccctagccta
acctccaaat
tatagaagcc
tggacatggg
aatggatacc
tgagactaca
cagcatttcc
cactggtact
ccctggecect
ctttgecctcg
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gaggacagca
gtgtccctgg
ttcatgccag
agtcattcta
ggtccttctg
tcagcaggaa
atgaacaatg
tctctctctt
ttgcaagagc
gcgaagatca
aggaacacct
aacacagcag
tcacctgact
gactcaatag
acaactttct
tcctcagaca
agaacagaac
tcaccggaca
tccgaagaaa
cttacctggg
ggattttcac
acaagcccac
ataacctcac
catctgactt
gccagtttac
attaaagata
accacttctg
acctctccaa
ggctcctctg
aagggaacca
aagttgacca
tccattccag
agcctgccta
ggtcctcctc
tccagggcag
gtcatgaaca
agcttctcct
ttaccaaaga
gtgatgacca
ttgagcagta
atgcatcctt
tcacaatcct
acctccacca
aaaattaaga
caaaatgcca
actgctgagg
tctcagtcca
cccaccatga

ccgcecctggt
atgctgctac
cttctgctca
actctcctcc
gggtgacatc
ctccatcagc
atctcaatga
ctcaggcacc
acagtacctc
cagacatgga
tggccacttc
tggccaatgt
cagacccata
tttccacatc
ccctgatatt
caagcacggt
tcacctcctc
cctccacaag
ggaccattgc
acacatcaat
aattagattt
cctctgtgga
cgtcccctgt
cactccccac
ctccaaactt
cagagaaaat
aaaaggaatc
tggttacctc
agattacaag
gcacctccca
ctggtgctac
gccctgatca
tctcccttgg
ttggctctac
gaacacactc
aggaccctga
cttccctgat
ccattcacac
cagacacatt
cctcacatga
ccacaagcac
ctgtcctagc
tggggcatac
gagagtcaac
gcttttccac
tctccaggac
cagttttgcc
cagaatcagc

gatgaactca
tgaggtctcc
gtcaacaaag
cttgacaata
tcttggccaa
cagaactcag
tgtgttgaag
tctccttgtg
ctctcttgtt
cacaaactta
agaagccacc
ggggaccacc
taaagccaca
aatgcctaga
tagactgagg
ctttgacaaa
tagcagaaca
atctgtcacc
cacccaaaca
cacaacctca
gtccactctt
aaaaaccagc
acctactaca
ctctggccta
gggcagcacc
gtatccttcc
ttattcgtct
tttcaacata
gattgagatg
ggaccccatc
tgagacctct
ttccacagag
cattacagaa
atcacagggc
gatggcgact
gattctatca
gccttcacca
cactccttct
gggcacaagc
gatactgaca
agcagcgact
tgactcagaa
aactgtttcc
atattccttg
tgacacaagt
agaagtcacc
agaaatatcc
agaaatgacc
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actacagagt
agggcagaag
tccccagaca
tctacacaca
ctgaccctgg
gattttgtag
acaagccctt
acaacctcac
tctgtgacct
gaacctgtga
acagatacac
agttcaccaa
tccgcagtag
tcctctgcga
gagactagca
gcattcactg
tccatccaag
atgctttcta
ggtcctcata

caggcaggga
acgagtagag
tcttectcett
ttaccagaaa
gtgaagacca
tcacataaga
acaaacatag
gtcccagcct
agggacacca
gagtcaacat
gtatccacag
aggacagaag
tcaccagaca
tcttcaaata
acatttacct
caggaatttc
tggacaatcc
gccatgactt
cctatgacct
ccagaaccta
acagatgaag
aatgtggaaa
aaaaccaagg
acatcaatgt
actcctggac
attgttcttt
tcctctggta
acaagaacaa
atccccactc

18480
18540
18600
18660
18720
18780
18840
18900
18960
19020
19080
19140
19200
19260
19320
19380
19440
19500
19560
19620
19680
19740
19800
19860
19920
19980
20040
20100
20160
20220
20280
20340
20400
20460
20520
20580
20640
20700
20760
20820
20880
20940
21000
21060
21120
21180
21240
21300



aaacaggtcc
agtcccaggc
ctctcatgag
ccagctctct
ccacattacc
gcccggtaac
caaagctgag
aagctgtgca
atgaatcccc
ttattacctc
ctagcagaat
gttctgtgga
gtgctactac
gttctgctga
ctacttcccc
ctgggtctac
taacccattc
gaggtgctgg
cttcccagct
caagtagcca
ctactgaggt
gcacctcagt
ctttctcaaa
cctctgtect
ttatggggga
agtcagagcc
ccagcttagc
aggtctccag
ccacaatgtc
tgacagaatc
aaagtaccct
taattcaggg
tgtcatggcc
tacctgccgt
ctccccttcc
gtacaagcac
gactgaccac
gagggaccaa
actcatctcc
ctgccttect
tgagggagtc
ctaaagtgcc
gtcccgctca
catcccctgt
gggccacaac
cacactcaac
gtcctgagga
ctctgatgtc

ttctgggtct
aaagactcat
cagaggtcct
cccttccctg
agtgactatc
gaccacagac
ccacacttca
tccttccaca
ttcctctgcec
cacccaggag
tcagaaagag
gacaagctca
tgagatctcc
gtccacaatg
catcctggca
atcagagagt
gactatgact
ggatgtgcca
gtctttatct
ctcctcttct
gttggacgca
tgaaatactg
cacggcagta
acctgactca
tacaagtgtt
agcttcctca
cacagaagca
gacagaagcc
acaagacatc
tgcaaaaatg
taatttgaac
atttccacac
tagccctccc
gacctcacct
tgtgacttca
agaacctgga
ttacaaagac
tgtggcaacc
aatgtgtacc
tgagactagg
cagcggctct
cactggtgct
atccacaata
catgacagaa
acaaggcacc
tatatctcaa
tgtatcatgg
ttcaccagcc
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acctcacagg
tcaactttga
ggagatatgt
ctgtctttac
tcctectctc
atgttacaca
gatgagagac
aacacagcag
ttagctgact
gatacaactg
tcaatttcct
gccatagaga
aggacagaag
ttgccagaaa
gaatcatcag
acctttacat
cagagattgc
cggcccagct
gccatgatct
gcttctgtga
agtgcagaac
gccacctctg
accaaagttg
gagacaacca
tctacattaa
ctgaccacca
aacactgttc
atctccttta
tccataggaa
accatcacaa
acagcaacca
ccagagatga
tttgtgaaag
catcctgttt
cttctcacct
accagttcat
actgcacata
accagctctg
acctccacca
aggattcaga
gaagggacca
actactgaga
tcaccagaca
tcagcagaaa
agtactttgg
ggattttcac
atgagccctc
acaacttcac

atacccttac
ctcagagatt
catggcaaag
ctgccacaac
ctcttcctgt
caagcccaga
tgaccactgg
cgtccaatgt
cagagacatc
ttgccatatc
ccctgagccc
caagtgctgt
tcacctcctc
tatccaccac
aaatgaccat
tagacacatc
cacactcaga
ctctccctgt
caccttctcc
cttcacttct
ctgaaaccag
aagtcaccac
gaacttccag
aagccacatc
ctcctgectt
gattgaggga
tttctaaagt
gcagaacatc
ccatccccag
cccaaacagg
caccctcttg
ccacttccat
aaaccagccc
ccaccacatt
ctggcccggc
cttcaagttt
cagaagccgt
gatataaatc
tgggggatac
cagagctagc
gctcaggcac
tctccaagga
tctccacaag
taaccatgaa
acacgtcaag
actcacagat
cccttctgga
cttctcctgt

cttggacaca
tccacactca
ctctccctct
ctcacctcct
gacttcactt
acttgtaacc
caaggacacc
ggagattccc
Ccaaagccaca
aacccctcac
taaattgagg
cctttctgaa
tagcagaaca
aagaaaaatc
caagacccaa
aaccactccc
gataaccact
ggaagaaaca
tgtttcttcc
cacaccaggc
ttcacctcca
agatacggag
ttctggacat
ggcaatgggt
atctaacact
gaccagcacc
gtccactggt
catgtcaggc
gatttctgcc
tccttcggag

ggtggaaacc
gggcagaggt
tccatcctcc
cctagcacat
gacaaccaca
gagcaccacc
gcatccttcc
acagtcctct
aagtgttctc
ttcctccctg
caagatgagc
agacgtcacc
aaccgtcagc
cacccataca
cacaacctct
gagcactctt
aaaaactaga
ttcctccaca
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tccaccacaa
gagatgacca
ctggaaaatc
cccatttcct
ctcacctcta
agttcacctc
acaaatacag
agctctggac
tcaccaatgt
ttcttggaga
gagacaggca
gtgtccattg
tccatctctg
attaagttcc
acaagtcctc
tccttggtaa
cttgtgagta
agccctccat
acattaccag
caagtgaaga
agtttgagca
aaaattcatc
gaatcccctt
accatctcca
aggaaaattc
tctgaagaga
gctactactg
cctgagcagt
tcctctgtcc
tctacactag
cactctatag
cctggaggtsg
ccgectgtctt
atccccccct
gatatcttgg
tcccatgaga
acaaacacag
gtcctagctg
acatcaactc
acccctggat
actgtcctct
tccatcccag
tggttctcta
agtcctttag
ttgacaatga
atgaggaggsg
ccttecctttt
ttaccagaga

21360
21420
21480
21540
21600
21660
21720
21780
21840
21900
21960
22020
22080
22140
22200
22260
22320
22380
22440
22500
22560
22620
22680
22740
22800
22860
22920
22980
23040
23100
23160
23220
23280
23340
23400
23460
23520
23580
23640
23700
23760
23820
23880
23940
24000
24060
24120
24180



gcatctcttc
cagatatgtt
cctcagttga
cttcaaacag
ttgtcctagc
tggaggatac
cagaaccaac
gcttagccac
tctccaggac
cagtgtcacc
cagaatcagc
gtactcatac
ctcagagatt
tatggcctag
ctgccacgac
ctcttecctgt
taagcagaga
tgaccacttt
tgaccaacgt
cagagacacc
tttccatatc
ccctgacttc
gaagcactgt
tgatatcctc
tctctactga
gtgccatcac
acacctcaac
actcagagat
cctctgtgga
cttetttttt
ttctcaccct
ccagttcacc
ccaaagatag
tgatttataa
catctccaat
ccttcccaga
tcagtacctc
ccactggtgc
ccccaggtcc
tttctactcc
attctggggc
caggaactca
gcagaggtcc
catcttccct
ctgagagtag
agaccacaga
atatcacctc
agctttcaga

ctctcctctt
gcacaaaagc
aatactggcc
aacagtgacc
tgactcacag
gagtgtctcc
atcctccctg
agagatgagc
agaagtcacc
agagacttcc
agaaatgatg
tgtggacata
ttcacactca
tcaatcctct
ctcaccttct
gacttctctt
acctggaacc
ggaagacact
gaggacctcc
caaagccaca
cacttctgac
tggattgagg
cctttctgaa
taggggaaca
agcgatcacc
tattgagaca
aacaaccttt
gaccactctt
agaagccagc
ctccacatta
tggcccagtg
tccaaatttg
agagaaaatt
acatctatcc
ggctaccacc
aactatgatg
tcaagagacc
tactactaag
tgctcaatcc
cctcaccacg
atcctcacaa
ctcagctgca
tgaggatgtg
ggtgtcttta
ccactcatct
catgttggac
agatgagagt
aaacacagct
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cctgtgactt
tcagaacctg
acctctgaag
gatgtgggga
acatccaaag
acatcaactc
acccttggac
actgtccttt
tcctctagca
acagaaacca
atcaagacac
tcaacaacac
gagatgacca
gtggaagaaa
cctgtttcct
ctcaaccctg
agttccactt
gtagatacag
atttctggac
tctccaatgg
ttctttgaga
gagaccagca
gtgcccagtg
tccatgtcag
aggctttcta
ggttctcctg
tggtcaggga
atgagtagaa
tctgtctctt
ccagagagca
aagaccacag
agcagcacct
catccctcct
ccttcctctg
tccactctgg
acacagccaa
agctcagcaa
gtctccagaa
acaatatcac
acaggatcag
ggtaccttta
actcacagat
tcatggccaa
tctgcagtaa
cctctccggg
acaagcttgg
ctggccactt
gtgactcaga

cactcctcac
taaccaactc
tcaccacaga
cctccagttc
tcacatctcc
ctggecttttt
tgagaaagac
ctggagtgcc
gaacatccat
tcaccagact
aaacagatcc
ccaactgggt
ctcttgtgag
ccagctctgc
ctacattagt
gcctggtgat
Ccaaatttgag
aagacatgca
atgaatcaca
gtaccaccta
ccagcagaat
gctctgagag
gtgctaccac
ggcctgatca
cttcccccat
gggctacatc
cccactcaac
ctcctggaga
cctcactgtc
tctcctectc
acatgttgcg
cagctgaaat
caaacacacc
ttttggctga
ggaatacaag
cttcctccct
cagagagaag
cagaagccct
cagaaatctc
cagaaatgac
ccttggacac
ctccacactc
gccgcccatc
cctcaccttc
tgacttctct
aacctgtgac
ctaaagccac
tgggcaccat

gtctggcttg
acctgcaaat
tacagagaaa
tggacatgaa
aatggttatt
tgagactagc
cagcagctct
cactggtgcc
ctcaggecttt
ccctacctcc
tcctgggtct
agaaacccac
cagaagccct
ctcttccctg
agaggatttc
aaccacagac
cagcacctcc
gccttccaca
atcttctgtc
caccatgggg
tcagatagaa
gatcagctca
tgaggtctcc
gttcaccata
tatgacagaa
agagggtacc
tgcatctcca
tgtgccatgg
ttcacctgcc
tcctcatcect
cacaagctca
attagccacg
tgtagtcaat
cttagtgaca
tgtttccaca
gacttctgga
tgcttctctt
ctccttaggc
cacggaaacc
catcaccccc
atcaagcaga
agggatgacc
agtggaaaaa
gccactttat
tttcacccct
cacttcacct
catggagaca
cagcgctaga
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gcaaaaacta
ttgagcagca
actcatcctt
tccacttcct
acctccacca
agaattcaga
gaggggacca
actgctgaag
gctcagctca
agcataatga
acaccagaga
tcgactgtga
ggtgatatgt
ctgtctctgc
ccttccgcett
aggatgggca
catgagagac
cacacagcag
ctatctgact
gaaacgagtg
ccaacatcct
gccacagagg
aggacagaag
tcaccagaca
tcagcagaaa
ctcaccttgg
ggattttcac
ccgagccttc
atgacctcaa
gtgactgcac
gaacctgaaa
tctgaagtca
gtagggactg
acaaaaccca
tcaactcctg
ttaagggaga
tctggaatgc
agaacatcca
atcactagaa
aaaacaggtc
gcctcctggce
actcctatga
actagccctc
tccacaccat
gtcatgatga
cccagtatga
gaggcaattc
caagaattct

24240
24300
24360
24420
24480
24540
24600
24660
24720
24780
24840
24900
24960
25020
25080
25140
25200
25260
25320
25380
25440
25500
25560
25620
25680
25740
25800
25860
25920
25980
26040
26100
26160
26220
26280
26340
26400
26460
26520
26580
26640
26700
26760
26820
26880
26940
27000
27060



attcctctta
ccaccataaa
agatggagtc
tccactcagc
aggactccat
tgtcacaaga
aatctacaga
cccttacctt
gattttcaca
taagccatcc
tgacctcatc
ctgtgacatc
cagaacctga
tcactgaagt
atacacatga
caatgggtat
ctgacaccag
ccagcatctc
ccactggtgc
tcccaggccc
tttctacccc
cttctggggc
caggaactca
gcagaggtcc
catcttccct
ctgggagtag
aggccacaga
atatcacctc
acgtttttga
attcctcttc
cctctataag
ttgagataga
acatcacctc
ctgaggtctc
agtccacaat
tcatgacaga
cccaggttac
tgtctcaagg
tgtcatggac
tacctctcac
ctcctcttcc
atacaagctc
taccggccac
cggtggccaa
actcagaaac
ctgttttcac
tctcattgac
aaacaagtgc

tccaggcctc
agacattgtt
aacatccacc
cacaaagcca
gacacaagtc
catatccact
aatgaccatt
ggacacttca
ctcacagatg
ctctgtggaa
ttctcccgtt
acttctcacc
aaccagttca
cactacagat
atctccttcc
cacctacccc
taggattcaa
tgaagagacc
tactactgag
tgctcaatcc
cctcacaagg
tacctcgcag
ctcagctaca
tgaggatgtg
ggtatcttca
ccactcctct
catgttggat
agatgagagt
aaatacagca
cccaggcttc
agacaacatg
gtcaatgtca
atccacagag
caggacagaa
gtcactagac
atctgcagaa
ccttcccttg
actttcacac
gagccctcgc
gacctcactt
tgtgacttca
agagcctaaa
ctctgaaatc
agtgaggacc
aaccataacc
atcaaatcct
tcctggattc
agtcctttat
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ccagagccat
tctacaacca
ctgaccccca
agcactgttc
atgtcctcta
gaagtgatca
accacccaaa
acaactttta
accgctctta
gaagccagct
tcttccacat
tcagggctgg
cccccaaatt
acagagaaac
tctgtcctag
acaggagata
acaaagtcaa
agctctgcca
gtctccagga
acaatgtcat
aaagaatcaa
ggtaccttta
actcagagat
tcatggccaa
tcttcagtaa
cctgtccctg
gcaagtttgg
ctggccgctt
gcgtcccatg
tcagagccaa
gtttccacaa
tctctgaccc
acaagcactg
gttatgccct
atctccgatg
ataaccatca
ggcacctcaa
tcagagatga
tttgtggaaa
tctecctgtgt
cttatcctcc
accagttcat
atgacagata
tccagttctg
ataccttcaa
gccttctctg

agggagacta
ggagtgccca

ccaaagtgac
tacctgcttc
caccaaggga
cttacaaggc
gcagaggacc
ccaggctctc
caggttctcc
tgtcagggac
tgagtagaac
ctgcctcttt
taccagacag
tgaagaccac
tgagcagcac
tggagatgac
ctgactcagt
caaatgttct
agctctcact
cagaaaaaag
cagaagccat
cagacacctc
cagacatggc
ccttggactc
ttccacagtc
gcccgetgtc
cctcaccttc
tcacttctct
aacctgagac
ctaaagccac
tggaaaccac
caaaagtgat
caatgcctgg
ctggactgag
tcctttacaa
ctagcagaac
aagttgtcac
ccacccaaac
tgaccttttt
ccaatcttat
caactagatc
cctccacatt
caggcctggt
ctccaaattt
cagagaaaat
ttcatgaatc
tgggtatcac
agactaggag
gcacctctga
ctagtgctac

atctccagtg
ctctgagata
gaccagcacc
actcactagt
tagccctgat
tacctccccc
tggggctaca
ccactcaact
tcctggagat
ctcactgtct
catccactct
agagctgttg
ctcagctgaa
caatgtggta
gacaacaaag
cacatcaacc
gactcctggg
cactgtcctt
ctcttctagc
catggaaacc
catcaccccc
atcaagcaca
agtggtgaca
tgtggaaaaa
gccactttat
tttcacctct
cacttcagct
cacggagaca
cagtgctaca
atctccagtg
ctcctctggc
ggagaccaga
gatgccctct
atccattcct
caggctgtct
aggttattct

gtcagggacc
gagcaggggt
ttcctcttct
actagacagt
gaagactaca
gagcagcacc
tcatccttcc
tcattcctct
ctccgctgtg
gattccgaca
agagaccacc
tactgaagtc
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gtcacctctt
acaagaattg
tcccaggaga
gccacgattg
cagtccacaa
atcaagacag
tcaaggggta
gcatctcaag
gtgccatggc
tcacctgtca
tcttcgettc
ggcacaagct
atactggcca
acctcaggtt
gccacatctt
cctgecttcet
ttgatggaga
tctagtgtgc
agaacatcca
atcactagaa
aaaacaggtc
gcctectggc
actcctatga
aacagccctc
tccacaccat
atcatgatga
cccaatatga
gaggcaattc
gaggaactct
gtcacctctt
attacaagga
acctcccagg
ggtgccactc
ggccctgcetc
acctctccca
ctggctacat
cactcaacta
cctgaaagtc
ctgacatcat
agcccctcect
gaagtgttgg
tcagttgaaa
tcaaacacag
gtcctagctg
gacgatacca
gagccaacat
tcaatcacag
tccatgacag

27120
27180
27240
27300
27360
27420
27480
27540
27600
27660
27720
27780
27840
27900
27960
28020
28080
28140
28200
28260
28320
28380
28440
28500
28560
28620
28680
28740
28800
28860
28920
28980
29040
29100
29160
29220
29280
29340
29400
29460
29520
29580
29640
29700
29760
29820
29880
29940



aaatcatgtc
acatcatcac
aaatgaccat
tggccacaac
actcagagat
tctttgtgga
cttctgtttc
tcctcacccc
ctccaaatct
cagagaaaat
gacatgaact
tgggtactcc
agaccacagg
acatgtccct
ctcacctttt
actggcctcc
cttctccatc
tgtctgtaac
tttccactgg
gagttccacg
gggatgctac
cctcttcaac
cctcttcagc
aaggacgctt
catcacccat
cttatcaagt
tcacaaaaat
agacatccac
agaccaccac
ccttgaccac
tgcaaatggc
atgttccaga
ttcccaggac
ctcgttctgg
cagatacaac
caacccccaa
gggcagacgt
ccccactggt
ccccacatga
ctattcccag
ccaccagtcc
cagaagatct
caactttgac
aagcacagac
tgacctcaat
actcccctgg
caacagttcc
tgaccaccag

ctctaataga
tgaagtgatc
caccacccaa
aacagccccc
gacaactctt
aaaaactagc
ttccacatta
aggcatggtg
gagtggcacc
tcatccttct
atattcctct
ctcttccatg
atttgaggct
ggacaccagc
acagagttcc
agcctcacag
tattacggag
agaaagtact
cacagtgatg
agccatctca
tctgtccacc
cttcactacc
taccccatat
ggttatggtc
tttggatacc
tccttcactc
acccaatgaa
ttcgecctgec
cacagctctg
cagtgtctat
cagcacaatc
aacgacatcc
aaccccatct
ggcagagaga
agcttcatgg
ttttttccac
cagctcagcc
cactatttcg
aacagagaca
aacaatcccc
tggggcagaa
ggtgacctca
tctttctect
aagttcggcc
ggtcaccagt
tgaaccagct
ctggacaact
tcatggggca
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atacacatcc
accaggctct
aaaagttctc
ttggcaagga
atgagtagga
tcttcatctt
ccgcagagta
aagactacag
tcagttgaaa
tcaagcatgg
gtttcaatcc
gctgaaacct
gagccatttt
tcagtcacac
aagactgatt
tatactgaaa
tccactggga
catcatctga
ccttctctat
ggttcaggta
attgcagaga
actgattctt
agagtggaca
agtactttgg
agaatgacag
tcaacacggt
gcagcacaca
agtcctaaag
aagaccacca
actcccactt
cccacagaaa
tcattggcta
gttttcaata
agtccggtta
gttatccatc
agtgaattag
attccaacaa
gggacagata
agaaccacat
aatttttctc
accagttcag
caggtcacta
ggtgaaccaa
attccaactt
ttggcggcaa
acaacagttt
tccatttttt
gaatccagtt

ctgactctga
cttcctcatc
ctggggctac
cccactcaac
gtcctgaaaa
ctctgttgtc
tcccttectc
acacaagcac
tactggctgc
cagtgaccaa
actcggagcc
ctatttccac
ctcatttgac
caacaaatac
tcacctcttc
ttccagtgga
taacctcctt
gtacagattt
cagaggccat
gtccattctc
gcctgecttc
caaccatccc
ccagtcttgg
acacttcaag
agagcgttga
tgacaagaac
gaggtaccat
gactacacac
ccacagctct
tgggaacact
tgatgatcac
ccagcctggg
gagaatcaga
ttcaaactct
ctgcagagac
acactgtatc
atatctcacc
ctagtacaac
ggctcactca
atcatgaatc
ctattccaat
gttctgggac
agacgatagc
caactatctc
agacaagtac
cattggtcac
tccatagtaa
cagctgttcc

tcagtccacg
catgatgtca
agcacagagt
tgttcctect
tccatcatgg
cttacctgtc
ctctttttct
agaacctgga
ctctgaagtc
tgtgggaacc
atccaaggct
atcaatgcct
ttctggattt
accttcttct
tgcaaaaaca
cataatcacc
cccagaatcc
gctgeccttca
gacttcattt
taggacagag
atccactcct
agccctccat
gacagagagc
ccaaccaggc
gctgggaaca
tgatggcatt
aagaccagtc
aggagggaca
gaagaccact
gactcccctc
aaccccatat
agcagaaacc
gaccacagcc
agatgtttct
catcccaact
ttccacagcc
tagtgaacta
attcccaaca
tcctgcagag
agatgccaca
tatgactgtc
agacagaaat
ctcattagtc
gcctgetgta
aactaatcga
gcatcctgca
atcagacacc
aactccaact
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atgtctccag
gaatcaacac
actcttacct
agatttttac
aagagctctc
acgacctcac
gtgacttcac
accagtttat
accacagata
accagttctg
acatacccag
gctaattttg
aggaagacaa
cctgggtcca
tcatccccag
ccctttaatg
aggtttacta
gctgagacta
gccaccactg
tcaggccctg
gtgccattct
gagataactt
agcactactg
aggacatctt
gtgacaagtg
atggaacaca
aaaggccctc
aaaagaatgg
tccagagcca
aatgcatcaa
gttttccctg
agcacagctc
tcactggtct
tctagtgagc
gtttccaaga
accagtcatg
gatgcactga
ctgactaagt
accagctcaa
ccttcaatag
tcacctggtg
atgactattc
acccatcctg
tcacggttgg
gctctgacaa
cagaccagcc
acaccttcaa
gtttcaactg

30000
30060
30120
30180
30240
30300
30360
30420
30480
30540
30600
30660
30720
30780
30840
30900
30960
31020
31080
31140
31200
31260
31320
31380
31440
31500
31560
31620
31680
31740
31800
31860
31920
31980
32040
32100
32160
32220
32280
32340
32400
32460
32520
32580
32640
32700
32760
32820



aggtaccagg
ttccaattct

atggggaaga
tggtgacctc
ctttttctct
ctggctcagc
ctagttctag
cagagaccac
ctgtttcacc
acagtacaag
tggccaccag

gggtatcagg
ttccaattct

atggggtaga
cctctctggt
cttctgatga
cagccattcc
ctagttctgg
agaccataga
tgactgtctc
gtagctcaac
cttctacagt
ctggtatacc
cttttccaac
atcctgcagt
cagacaccac
caataactgt
cagacaccag
cctcatttat
cccctggtgce
caactttccc
ttcatcctgc
agtcagacac
tttcaacgac
ctgggacaga
ctacagccac
ccaacttttc
acacgaggtc
cacaggtcac
ctggtgaacc
ctgttccaat
atcctccaca
cagatgccac
caacaatctc
caaccagtac
tattgagcac
ctcaagtatc
ctctcccaac

agtagtgacc
gactctttct
agccagttct
tctggtcact
tggtgaacca
tgttccaact
ggcagtaacc
accttcaatg
tgaggtacca
tattccaact
tcatggggca
agtggtgacc
aactctttct
agccagctca
cactagttct
accagagacc
aactttagct
gtcagagacc
ctcatgggtc
cactggtgag
tcttcccagg
caccagtcct
aggtgtgctg
agtgcctgag
caccagcaca
accatcaata
ctcacctgat
tataactatt
cacctattct
atcaaagatg
aacactgacg
agagaccaac
cacactccca
aactatctca
caccagtaca
gtggctcact
ccatagggga
aggtgttcca
tagttctgca
agagaccaca
tcggactgtt
gaccagcaca
acctgtaatg
acctggtgca
aactgttcca
ccatcccaga
agagaccaca
tcagacaaca
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cctttggtca
cctggtgaac
gctattccaa
agttctaggg
gagaccacac
gttttacctg
agtacaactc
gccaccagtc
ggagtggtga
ctgattcttt
gaagccagct
cctctggtca
tctagtgagc
gctgttctaa
agagcagtaa
acaacttcat
gtctccccta
agtgcgtttt
gctcatcctg
ccgtttacaa
acaacctcaa
gaggcagaat
acatcactgg
tccccacatg
acagttccca
gccaccagtc
gtaccagata
ccaactctga
gagacacaca
ctgacctcac
gagaccccat
acaatggttc
gtagccatca
cctgatatgt
accttcccaa
catcctgcag
tcagacactg
actacaacca
acagacacta
gcctcatcag
ccctctagtg
cctgtttcca
gccaccagtc
ccagagatgg
actttgactc
acagagacaa
gcctcactca
tcctctcetcet

ccagttctag
cagagaccac
ctccaactgt
cagtgactag
cttcaatggc

aggtaccagg
ttccaactct

atggggcaga
cctctctggt
ctcctggtga
cagctgttcc
ctagttccag
cagagaccac
ctgtttcacc
ccagtacaac
tggtcaccca
ctgtacaagg
caaatctaac
ggacagaagc
atatctcatt
ggttttccca
ccagctcagc
tcactagctc
aatcagaggc
ggacaacccc
ctggggcaga
tggtaacctc
ctctttcttc
caagttcagc
tggtcatcag
atgaaccaga
ccaggacaac
ccagtcctgg
cagatctggt
cattgagtga
aaaccagcac
caccctcaat
tcccacccag
gtacagctat
ctacccatcc
agccagatac
gaacaacctc
ctaggacaga
tgacttcaca
attctcctgg
gtaaaacatt
ccattagacc
tcaccctact

ggcagtgatc
accttcaatg
ttcacctggg
tacaactatt
caccagtcat
aatggtgacc
gactctttct
agccagctca
cactagttct
actagaaacc
aactccaact
ggcagtgacc
accttcaatg
tgaggtacca
tattccaact
ttctgaggca
gctggtgact
tgttgcctca
aagttctgtt
ggtcacccat
cagtgaatta
catttcaaca
tgggagagac
aacagcctca
taattattct
agccacttca
acaggtcact
tggtgagcca
cattccaact
ttctgggaca
gacaacagcc
tcccaagttt
gccagaagcc
gacctcactg
gaccccatat
aacggtttct
ggtcaccagt
tataccaggg
tccaactttg
tgggacacag
aatggcttcc
cagtttttcc
agccagttca
gatcactagt
tatgccagag
tcctgcttca
tggtgcagag
tgtaactgga
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agtacaacta
gccaccagtc

gtaccaggag
ccaattctga

gggacagaag
tctctggttg
cctggtgaac
actgttccaa
agtggagtaa
acaccttcaa
gtttcacctg
agtacaacta
gccaccagtc
ggaatggtga
ctgactattt
aagatgattt
tcactggtca
agtcaaccag
gttccaactt
cctgcagaga
gacactatgc
actatttcac
atcagtgcaa
tgggttactc
catagtgaac
gattttccaa
agttctggga
gagaccacaa
ctccctgtct
gacagcacta
atacagctca
tcccatagta
agttcagctg
gtccctagtt
gaaccagaga
gggacaattc
cctggagtag
gtagtgacct
actccttctc
actggcttca
tgggtcactc
catagtagtc
gctgtactga
tctggggcag
accacagcct
actgtgtttc
actagcacag
accagcagag

32880
32940
33000
33060
33120
33180
33240
33300
33360
33420
33480
33540
33600
33660
33720
33780
33840
33900
33960
34020
34080
34140
34200
34260
34320
34380
34440
34500
34560
34620
34680
34740
34800
34860
34920
34980
35040
35100
35160
35220
35280
35340
35400
35460
35520
35580
35640
35700



ttgatctaag
atccagggac
agactacagg
tgactgtttc
aaactgtgac
aattttccag
cacctaaaac
ttgaagccac
ccttcaatac
tggcctctga
ccagcagtta
tctccccagg
tggtgccatt
accctggttc
tgttcaggaa
cagagaagga
aagacctcgg
tccaggagct
atcgaagctc
cagggactcc
ccctcaactt
ggaagttcaa
ccagtgttgg
gggcagccac
tcaacaggga
gcccctacac
tgtccaccac
cctccctctc
acttcaccat
tcaacaccac
ttggccctct
ccactggagt
gagagcggct
acaccctgga
ccagcagcac
tcccaagccc
ccaacctgaa
agagggtcct
actctggctg
atgccatctg
actgggagct
ggaacagtct
ctgggacctc
ctgctggccc
aggaggacat
gtctgcttgg
tgaccttgct
accgtcttga

tccaactgct
agaaaccagc
cttactggcc
ccctgectgtc
ctcctggaac
gactgtcaca
cagtcatgga
taatttagct
actggctgga
gagtgtgacc
taaccgtcgg
gatttccaca
caccctcaac
caggaagttc
tagcagtctg
tagctcagcc
actggacaga
gggcccctac
tatgcccacc
atcctccagc
caccatcacc
caccatggag
ccctctgtac
tggagtggat
gcagctgtac
cctggacagg
cagcactcct
cagccccaca
caccaacctg
agagagggtc
gtactctggc
ggatgccatc
gtactgggag
caggaacagt
tcctgggacc
cgcaactgct
gtatgaggag
gcagactctg
cagactgacc
cacccaccgt
gagccagctg
ctatgtcaat
cacagtggac
tctcctggtg
gcattgccct
tcccatgttc
caggtccgag
ccccaaaagc
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tcacctggtg
acaatgattc
accagctctt
tctgggettt
acagaaacct
ggcaccacta
gaaggagtga
accacaggtt
agcctcttta
tcaagaacaa
tactggaccc
tcctccatcc
ttcaccatca
aacgccacag
gaatacctct
acggcagtgg
gagcgactgt
accctggacc
accagcactc
cccagcccca
aacctgcagt
agtgtcctgc
tctggctgca
gccatctgca
tgggagctaa
aacagtctct
gggacctcca
attatggctg
cagtatgggg
ctgcagggtc
tgcagactga
tgcatccatc
ctgagccaac
ctctatgtca
tccacagtgg
ggccctctcc
gacatgcatc
cttggtccta
ttgctcaggt
cttgacccca
accaatggca
ggtttcaccc
cttgggtcag
ccgttcaccc
ggctccagga
aagaacacca
aaggatggag
cctggagtgg

tttctgcaaa
caacttcaac
cagcagagac
ccagtgcctc
caccatctgt
tgaccttgat
gtccaaccac
ccagtcccac
ctcctctgac
gttataacca
ctgccaccag
ccagctccac
ccaacctgca
agagagaact
attcaggctg
atgccatctg
actgggagct
ggaacagtct
ctgggacctc
cgactgctgg
acgaggagga
agggtctgcect
gattgacctt
cccaccgcct
gcaaactgac
atgtcaatgg
cagtggatct
ctggccctct
aggacatggg
tgcttggtcc
cctctctcag
atcttgaccc
tgaccaatgg
atggtttcac
accttggaac
tggtgctgtt
gccctggcetc
tgttcaagaa
ccgagaagga
aaagccctgg
tcaaagagct
attggatccc
ggactccatc
tcaacttcac
agttcaacac
gtgttggccc
cagccactgg
acagggagca

aacagcccca
tctttcectt
cagcacgagt
tataacaact
aacttcagtt
accatcagag
tatcttgaga
tgtggccaag
cacacctggg
tcggtcctgg
cactccagtg
agcagccaca
gtacgaggag
gcagggtctg
cagactagcc
cacacatcgc
gagcaatctg
ctatgtcaat
cacagtggat
ccctctcctg
catgcgtcgc
caagcccttg
gctcaggccc
tgaccccaaa
caatgacatt
tttcacccat
cagaacctca
cctggtacca
tcaccctggc
catattcaag
gtctgagaag
caaaagccct
catcaaagag
ccatcggacc
ctcagggact
caccctcaac
caggaagttc
caccagtgtt
tggagcagcc
agtggacagg
gggcccctac
tgtgcccacc
ctccctcccc
catcaccaac
cacagagaga
tctgtactct
agtggatgcc
gctatactgg
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ctttccaccc
ggtttactag
actctaactc
gataagcccc
ggacccccag
atgccaacac
actacaatgg
acaacaacca
atgtccacct
atctccacca
acttctacat
gtcccattca
gacatgcggc
ctcaaaccct
tcactcaggc
cctgaccctg
acaaatggca
ggtttcaccc
gtgggaacct
atgccgttca
actggctcca
ttcaagaaca
gagaaagatg
agccctggac
gaagagctgg
cagagctctg
gggactccat
ttcaccctca
tccaggaagt
aacaccagtg
gatggagcag
ggactcaaca
ctgggcccct
tctgtgccca
ccattctccc
ttcaccatca
aacaccactg
ggccttctgt
actggagtgg
gagcagctat
accctggaca
agcagcactc
agccccacaa
ctgaagtacg
gtcctgcaga
ggctgcagac
atctgcaccc
gagctgagcc

35760
35820
35880
35940
36000
36060
36120
36180
36240
36300
36360
36420
36480
36540
36600
36660
36720
36780
36840
36900
36960
37020
37080
37140
37200
37260
37320
37380
37440
37500
37560
37620
37680
37740
37800
37860
37920
37980
38040
38100
38160
38220
38280
38340
38400
38460
38520
38580



agctgaccaa
tcaatggttt
tggaccttgg
tcctggtgcec
atcacccagg
ccatgttcaa
ggcctgagaa
ccaaaagccc
gcatcaaaga
cccatcggag
cctcagggac
tcaccctcaa
ccaggaagtt
actccagtgt

atggggcagce

gactggacag
tgggccccta

ctgggctcac
catcccccgt
tcaccatcac
acatcacgga
gccctctgta
ccagagtgga
agcagctata
ccctggatag
ccagcactcc
ctggccccac
acctgcagta
gggtccttca
ctggttgcag
ctgtctgcac
ggaagctgag
acagtctcta
atacctccac
ccgccagcecc
aggagaacat
gtctgctcag
tgaccttgct
accgccctga
agctgaccca
tcaatggttt
tggacctggg
tcctggtgcet
agcaccctgg
ccctgttcaa
ggcctgaaaa
ccaaaagccc
atatcactga

tggcatcaaa
cacccatcag
gacctcaggg
attcaccctc
ctccaggaag
gaacaccagt

gaatggggca
tggactcaac

gctgggcccc
ctctgtggcc
tccatcctcc
ctttaccatc
caacaccaca
cggccctctg
cactggagtg
ggagcagctg
caccctggac
caccagcact
ccccagceccc
taacctacag
gagtgttctg
ttctggctgc
cgccatctgc
ctgggagctg
ggacagtctc
tgggactttc
agccactggc
tgaggaggac
gggtctgctt
actgaccttg
ccatcgtcct
ccagctgacc
tgtcaatggt
aatgcacctg
tctcctggtg
gcatcaccct
gcctgtgttc
caggcccaag
tcccaaaagc
cagcatcact
cacacagcgg
aacatctggg
attcactctc
ctccaggaag
gagcaccagt
ggatgggaca
taggctggac

gctgggcccc
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gagctgggtc
acctctgcgc
actccatcct
aacttcacca
ttcaacacca
gtcggccttc
gccactggaa
agagagcagc
tacaccctgg
cccaccagca
ctccccagcc
accaatctgc
gagagggtcc
tactctggct
gatgccatct
tactggcagc
cggaacagtc
ccttggactt
acaaccaccg
tatgaggaga
cagggtctgc
agactgacct
acccaccgcc
agccagctga
tatgtcaatg
acagtacagc
cctgtcctgc
atgcgtcgcc
atgcccttgt
ctcaggcctg
gaccccaaaa
cacggcatca
ttcacccatc
gcaacctcga
ctattcacaa
ggctctagaa
aagaacacca
aaggatggesg
cctggactgg
gagctgggcc
agctctgtgc
actccagttt
aacttcacca
ttcaacacca
gttggccctc
gccactggag
agagagcagc
tatgccctgg

cctacaccct
ccaacaccag
ccctccccag
tcaccaacct
cggagcgggt
tgtactctgg
tggatgccat
tgtactggga
acaggaacag
ctcctgggac
ccacaacagc
agtatgggga
tgcagggtct
gcagactgat
gcacccacca
tgagccagat
tctacgtcaa
ccacagttga
gccctctect
acatgggtca
tcaagccctt
tgctcaggcc
ctgaccccaa
cccacagcat
gtttcaccca
cggaaacctc
tgccattcac
ctggctccag
tcaagaacac
agaaggatgg
gccctggact
ctgagctggg
agagctctat
gaactccagc
ttaacttcac
agtttaacac
gtgttggccc
cagccaccaa
acagagagca
cctacaccct
ccaccactag
ctaaacctgg
tcaccaacct
cggagagggt
tgtactctgg
tggatgccat
tgtattggga
acaacgacag

ggacagaaac
cactcctggg
ccctacatct
gcagtacgag
cctgcagggt
ctgcagactg
ctgcagccac
gctgagccag
tctctatgtc
ctccacagtg
tgttcctctc
ggacatgcgt
gcttggtccc
ctctctcagg
ccttaaccct
gaccaatggc
tggtttcacc
ccttggaacc
ggtgccattc
ccctggetcc
gttcaagagc
tgagaaggat
aatccctggg
cactgagctg
gcggagctct
tgagactcca
cctcaatttt
gaagttcaac
cagtgtcagc
ggcagccacc
ggacagagag
cccctacacc
gacgaccacc
ctccctgtct
catcactaac
cacggagaga
tctgtactct
agtggatgcc
gctatactgg
ggacagggac
cattcctggg
tccctcggcet
gcggtatgag
ccttcagggc
ctgcagactg
ctgcacccac
gctgagccag
cctectttgtc
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agtctctatg
acctccacag
gctggecectc
gaggacatgc
ctgcttggtc
accttgctca
cgtcttgacc
ctgacccatg
aatggtttca
gaccttggga
ctggtgccgt
caccctggct
ttgttcaaga
tctgagaagg
caaagccctg
atcaaagagc
catcggagct
tcagggactc
acactcaact
aggaagttca
accagtgttg
ggagtagcca
ctagacagac
ggaccctaca
gtgcccacca
tcatccctcc
accatcacta
accacggaga
tctctgtact
agagtggatg
cggctgtact
ctggacaggc
agaactcctg
ggacccatga
ctgcggtatg
gtccttcagg
ggctgcagac
atctgcacct
gagctgagcc
agtctctatg
acccccacag
gccagccctc
gagaacatgc
ctgctcaggt
actttgctca
caccctgacc
ctgacccaca
aatggtttca

38640
38700
38760
38820
38880
38940
39000
39060
39120
39180
39240
39300
39360
39420
39480
39540
39600
39660
39720
39780
39840
39900
39960
40020
40080
40140
40200
40260
40320
40380
40440
40500
40560
40620
40680
40740
40800
40860
40920
40980
41040
41100
41160
41220
41280
41340
41400
41460



ctcatcggag
catctaagac
tcaccctcaa
ggaagttcaa
ccagtgttgg
gggaagccac
tggacagaga
gcccctacac
tacccaccac
acaacctgcg
acaacgtcat
acacaggctg
acctcctctg
tccatgagct
aagacagcct
ccaagccagc
acctgaagac
gcaagggctc
tgttccagaa
ctgagaagga
tgggccecegg
tcacccaact
cccagaattt
tcagtaatcc
aggtcaccac
ccaacttgac
accccagcct
tgggctccac
aaccaacaag
catattccca
ttgaggatgc
gtcaagtttc
gtaacttctc

ggatgacccg

tggatgggta
gggctgtcat

gtgtcctggt
gcccaggcta

gtgcctgggsg
accatattgg

<210> 138
<211> 518
<212> PRT

ctctgtgtcc
tccagcctcg
cttcaccatc
cactacagag
ccctctgtac
cggagtggat
gcagctgtat
actggacagg

cagcaccggg
ctacatggcg

gcagcacctg
cagggtcatc
cacctacctg
gagccagcag
ctaccttaac
caccacattc
cctcacactc
agctacattc
gagcagcatg
tggggcagcc
gctggacata
gggcttctat
atcaatccgg
agaccccaca
actctacaaa
gatggactcc
ggtggagcaa
ctaccagttg
cagctccagc
ggacaaagcc
gctcaaccaa
aacattcagg
gccactggct
gaatggtacc
ttctcccaac
cctcatcggc
gaccacccgc
ctaccagtca
tgcctttccc
tcgga
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accaccagca
atatttggcc
actaacctgc
agggtccttc
tctggctgca
gccatctgca
ttggagctga
gacagtctct
gtggtcagceg
gacatgggcc
ctcagtcctt
gcactaaggt
cagcccctca
acccatggca
ggttacaatg
ctgcctcctc
aacttcacca
aactccaccg
ggccccttct
actggtgtgg
cagcagcttt
gtcctggaca
ggcgagtacc
tcctcagagt
ggcagtcaac
gtgttggtca
gtctttctag
gtggacatcc
acccagcact
cagccaggca
ctcttccgaa
tctgtcccca
cggagagtag
cagctgcaga
agaaatgagc
ttggcaggac
cggcggaaga
cacctagacc

ccagccaggg

<213> Artificial Sequence

ctcctgggac
cttcagctgc
ggtatgagga
agggcctgcect
ggctgacctt
cccaccgccc
gccagctgac
atgtcaatgg
aggagccatt
aacccggctc
tgttccagag
ctgtgaagaa
gcggececagg
tcacccggct
aacctggtcc
tgtcagaagc
tctccaatct
agggggtect
acttgggttg
acaccacctg
actgggagct
gggatagcct
agataaattt
acatcaccct
tacatgacac
ctgtcaaggc
ataagaccct
atgtgacaga
tctacctgaa
ccaccaatta
acagcagcat
acaggcacca
acagagttgc
acttcaccct
ccttaactgg
tcctgggagt
aggaaggaga
tggaggatct
tccaaagaag

ccccacagtg
cagccatctc
gaacatgtgg
aaggcccttg
gctcaggcca
tgaccccaca
ccacagcatc
tttcacccat
cacactgaac
cctcaagttc
gagcagcctg
cggtgctgag
tctgcctatc
gggcccctac
agatgagcct
cacaacagcc
ccagtattca
tcagcacctg
ccaactgatc
cacctaccac
gagtcagctg
cttcatcaat
ccacattgtc
gctgagggac
attccgcttc
attgttctcc
gaatgcctca
aatggagtca
tttcaccatc
ccagaggaac
caagagttat
caccggggtg
catctatgag
ggacaggagc
gaattctgac
catcacatgc
atacaacgtc
gcaatgactg

cttggctggg
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tatctgggag
ctgatactat
cctggctcca
ttcaagaaca
gagaaagatg
ggcectgggce
actgagctgg
cggagctctg
ttcaccatca
aacatcacag
ggtgcacggt
acacgggtgg
aagcaggtgt
tctctggaca
cctacaactc
atggggtacc
ccagatatgg
ctcagaccct
tccctcaggce
cctgaccctg
acccatggtg
ggctatgcac
aactggaacc
atccaggaca
tgcctggtca
tccaatttgg
ttccattggc
tcagtttatc
accaacctac
aaaaggaata
ttttctgact
gactccctgt
gaatttctgc
agtgtccttg
cttcccttct
ctgatctgcg
cagcaacagt
gaacttgccg
gcagaaataa

41520
41580
41640
41700
41760
41820
41880
41940
42000
42060
42120
42180
42240
42300
42360
42420
42480
42540
42600
42660
42720
42780
42840
42900
42960
43020
43080
43140
43200
43260
43320
43380
43440
43500
43560
43620
43680
43740
43800
43815



<220>

<223> Bispecific

<400> 138

Glu
1

Glu
Val
Tyr
Ser
65

Glu
Gln
Phe
Val
Trp
145
Thr
Thr
Val
Gly
Leu
225
Lys
Pro
Gly
Val
Thr
305
Cys

Tyr

Ile
Arg
Thr
Ser
50

Gly
Asp
Gly
Ile
Val
130
Lys
Glu
Leu
Thr
Glu
210
Val
His
Val
Gly
Gln
290
Phe

Leu

Asn

Val Met

Val Thr
20

Trp Tyr

35

Ala Ser

Tyr Gly
Phe Ala

Thr Lys
100

Phe Pro

115

Cys Leu

Val Asp
Gln Asp
Ser Lys

180
His Gln

195
Cys Gly

Gln Ser
Lys Val
Thr Lys
260
Gly Gly
275
Pro Gly
Thr Arg
Glu Trp

Gln Lys
340

Thr
Ile
Gln
Asn
Thr
Val
85

Leu
Pro
Leu
Asn
Ser
165
Ala
Gly
Gly
Gly
Tyr
245
Ser
Ser
Arg
Tyr
Ile

325
Phe

Gln
Thr
Gln
Arg
Glu
70

Tyr
Glu
Ser
Asn
Ala
150
Lys
Asp
Leu
Gly
Gly
230
Ala
Phe
Gln
Ser
Thr
310
Gly

Lys
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Thr
Cys
Lys
Tyr
55

Phe
Phe
Ile
Asp
Asn
135
Leu
Asp
Tyr
Ser
Gly
215
Gly
Cys
Asn
Val
Leu
295
Met

Tyr

Asp

Pro
Lys
Pro
40

Ser
Thr
Cys
Lys
Glu
120
Phe
Gln
Ser
Glu
Ser
200
Ser
Leu
Glu
Arg
Gln
280
Arg
His
Ile

Arg

Ala
Ala
25

Gly
Gly
Phe
Gln
Arg
105
Gln
Tyr
Ser
Thr
Lys

185
Pro

Thr
Val
Gly
265
Leu
Leu
Trp

Asn

Phe
345

Thr
10

Ser
Gln
Val
Thr
Gln
90

Thr
Leu
Pro
Gly
Tyr
170
His
Val
Gly
Leu
Thr
250
Glu
Val
Ser
Val
Pro

330
Thr

Leu
Gln
Ala
Pro
Ile
75

Asp
Val
Lys
Arg
Asn
155
Ser
Lys
Thr
Gly
Ser
235
His
Cys
Gln
Cys
Arg
315

Ser

Ile

Ser
Ser
Pro
Ala
60

Ser
Tyr
Ala
Ser
Glu
140
Ser
Leu
Val
Lys
Gly
220
Lys
Gln
Gly
Ser
Lys
300
Gln
Arg

Ser
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Val
Val
Arg
45

Arg
Ser
Ser
Ala
Gly
125
Ala
Gln
Ser
Tyr
Ser
205
Ser
Ala
Gly
Gly
Gly
285
Ala
Ala
Gly

Arg

Ser
Ser
30

Leu
Phe
Val
Ser
Pro
110
Thr
Lys
Glu
Ser
Ala
190
Phe
Gln
Asp
Leu
Gly
270
Gly
Ser
Pro

Tyr

Asp
350

Ala
15

Asn
Leu
Ser
Gln
Phe
95

Ser
Ala
Val
Ser
Thr
175
Cys
Asn
Val
Tyr
Ser
255
Gly
Gly
Gly
Gly
Thr

335
Asn

Gly
Asp
Ile
Gly
Ser
80

Gly
Val
Ser
Gln
Val
160
Leu
Glu
Arg
Gln
Glu
240
Ser
Ser
Val
Tyr
Lys
320

Asn

Ser



Lys
Gly
Tyr
385
Ser
Gln
Thr
Thr
Ala
465
Tyr
Tyr

Lys

Asn
Val
370
Trp
Gly
Ser
Cys
Pro
450
Ser
Thr
Cys

Leu

Thr
355
Tyr
Gly
Gly
Pro
Ser
435
Gly
Gly
Phe
Gln

Gln
515

<210> 139
<211> 114
<212> PRT
<213> Artificial Sequence

<220>
<223> MUC16c114-N3

<400> 139

Asn
1
Glu
Leu
Glu
Ile
65
Val
Gln

Leu

Phe
Phe
Asp
Pro
50

Gly
Leu

Gln

Gln

Ser
Leu
Arg
35

Leu
Leu

Val

Gln

Ala
Phe
Gln
Gly
Ser
420
Ala
Lys
Val
Thr
Gln

500
Ile

Pro
Arg
20

Ser
Thr
Ala
Thr

Cys
100

Phe
Cys
Gly
Gly
405
Ser
Ser
Ala
Pro
Ile
485
Trp

Thr

Leu
Met
Ser
Gly
Gly
Thr

85
Pro

Leu
Ala
Thr
390
Ser
Leu
Ser
Pro
Ser
470
Ser

Ser

Arg

Ala
Thr
Val
Asn
Leu
70

Arg

Gly
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Pro Glu Asp

Gln
Arg
375
Pro
Gly
Ser
Ser
Lys
455
Arg

Ser

Ser

Arg
Arg
Leu
Ser
55

Leu

Arg

Tyr

Met
360
Tyr
Val
Gly
Ala
Val
440
Arg
Phe

Leu

Asn

Arg
Asn
Val
40

Asp
Gly
Arg

Tyr

Asp
Tyr
Thr
Gly
Ser
425
Ser
Trp
Ser

Gln

Pro
505

Val
Gly
25

Asp
Leu
Leu

Lys

Gln
105

Ser
Asp
Val
Gly
410
Val
Tyr
Ile
Gly
Pro

490
Phe

Asp
10

Thr
Gly
Pro
Ile
Lys

90
Ser

Leu
Asp
Ser
395
Ser
Gly
Met
Tyr
Ser
475
Glu

Thr

Arg
Gln
Tyr
Phe
Thr
75

Glu

His

Arg
His
380
Ser
Asp
Asp
Asn
Asp
460
Gly
Asp

Phe

Val
Leu
Ser
Trp
60

Cys
Gly

Leu
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365

Tyr Cys Leu

Gly
Ile
Arg
Trp
445
Thr
Ser

Ile

Gly

Ala
Gln
Pro
45

Ala
Leu

Glu

Asp

Gly
Gln
Val
430
Tyr
Ser
Gly

Ala

Cys
510

Ile
Ala
30

Asn
Val
Ile
Tyr

Leu
110

Gly
Met
415
Thr
Gln
Lys
Thr
Thr

495
Gly

Tyr
15

Phe
Arg
Ile
Cys
Asn

95
Glu

Thr
Asp
Gly
400
Thr
Ile
Gln
Leu
Asp
480
Tyr

Thr

Glu
Thr
Asn
Leu
Gly
80

Val

Asp



<210> 140
<211> 366
<212> DNA
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<213> Artificial Sequence

<220>
<223> 10C6

<400> 140
caggtaactc
acttgttctt
cagccttcag
tataacccag
ttcctcaaga

gggacagctc
tcctca

<210> 141
<211> 330
<212> DNA

VH NUCLEIC

tgaaagagtc
tctctgggtt
ggaagggtct
ccctgaagag
tcgccaatgt
aggctacgga

ACID

tggccctggg
ttcactgaac
ggagtggctg
tcggctcaca
ggacactgca
tgctctggac

<213> Artificial Sequence

<220>
<223> 10C6

<400> 141
gacattgtgc
atctcataca
caacagaaac
ggggtccctg
cctgtggags
tcggaggegs

<210> 142
<211> 369
<212> DNA

VL NUCLEIC

tgacacagtc
gggccagcaa
caggacagcc
ccaggttcag
aggaggatgc
gaccaagctg

ACID

tcctgcttcec
aagtgtcagt
acccagactc
tggcagtggg
tgcaacctat
gaaataaaac

<213> Artificial Sequence

<220>

<223> 7B12 VH NUCLEIC ACID

<400> 142

atattgcagc
actcttggta
gcacacattt
atctccaagg
gatattgcca
tactggggtc

ttagctgtat
acatctggct
ctcatctatc
tctgggacag
tactgtcagc

cctcccagac
tgggtgtagg
ggtgggatga
attcctccaa
catactactg
aaggaacctc

ctctggggca
atagttatat

ttgtatccaa
acttcaccct
acattaggga

cctcagtctg
ctggattcgg
tgataagtac
aaaccaggtt
ttctcgaatc
agtcaccgtc

gagggccacc
gcactggaac

cctagaatct
caacatccat
gcttacacgt

120
180
240
300
360
366

60

120
180
240
300
330

caggttactc tgaaagagtc tggccctggg atattgcagc cctcccagac cctcagtctg 60
acttgttctt tctctgggtt ttcactgagc actgttggta tgggtgtagg ctggagtcgt 120
cagccctcag ggaagggtct ggagtggctg gcacacatct ggtgggatga tgaagataag 180
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gtctcctca

<210> 143
<211> 336
<212> DNA

Sequence_Listing 13542-016-228

tattataatc cagccctgaa gagtcggctc acaatctcca aggatacctc caaaaaccag
gtcttcctca agatcgccaa tgtggacact gcagatagtg ccacatacta ctgtactcga
atcgggacag ctcaggctac ggatgctttg gactactggg gtcaaggaac ctcagtcacc

<213> Artificial Sequence

<220>
<223> 7B12

<400> 143
gatattgtga
atctcctgca
ttcctgcaga
tcaggagtcc
agtagagtgg
ctcacgttcg

<210> 144
<211> 366
<212> DNA

VL NUCLEIC

tgactcaggc
ggtctagtaa
ggccaggcca
cagacaggtt
aggctgaaga
gagggggeac

ACID

tgcaccctct
gagtcttcgg
gtctcctcag
cagtggcaga
tgtgggtgtt
taagctaaaa

<213> Artificial Sequence

<220>

<223> 19C11 VH NUCLEIC ACID

<400> 144
caggttaatc
acttgttctt
cagtcttcag
tataacccag
ttcctcaaga

gggacagctc
tcctca

<210> 145
<211> 336
<212> DNA

tgaaagagtc
tctctgggtt
ggaagggtct
ccctgaagag
tcgtcaatgt
aggctacgga

tggcectggg
ttcactgagc
ggagtggctg
tcggctcaca

gggcactgca
tgctttggac

<213> Artificial Sequence

<220>

<223> 19C11 VL NUCLEIC ACID

<400> 145

gtatctgtca
aaaagtaatg
cgcctgatat
gggtcaggaa
tattactgta
ataaaa

aaattgcagc
actcttggta
gcacacattt
atctccaggg
gatactgcca
tattggggtc

ctcctggaga
gcaacactta
attatatgtc
ctgatttcac
tgcaaagtct

cctcccagac
tgggtgtagg
ggtgggatga
ctacctccaa
catattactg
agggaacctc

gtcagtatcc
cttgtattgg
caaccttgcc
actgagaatc
agaatatcct

cctcagtctg
ttggattcgt
tgataagtac
aaaccaggtt
tgctcgaatc
agtcaccgtt

240
300
360
369

60

120
180
240
300
336

60

120
180
240
300
360
366

gatattgtga tgactcaggc tgcaccctct atccctgtca ctcctggaga gtcagtatcc 60
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atctcctgca
ttcctgcaga
tcaggagtcc
agtagagtgg
ctcacgttcg

<210> 146
<211> 366
<212> DNA

ggtctagtaa

ggccaggcca
cagacaggtt
aggctgggga
gagggggeac
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gagtcttctg
gtctcctcag
cagtggcaga
tgtgggtgtt
caagctggaa

<213> Artificial Sequence

<220>

<223> 16C5 VH NUCLEIC ACID

<400> 146
caggttactc
acttgttctt
cagccttcag
tattacccag
ttcctcaaga

gggacagctc
tcctca

<210> 147
<211> 327
<212> DNA

tgaaagagtc
tctctgggtt
ggaagggtct
ccctgaagag
tcgccaatgt
aggctacgga

tggccctgga
ttcactgaac
ggagtggctg
tcggctcaca
ggacactgca
tgctctggac

<213> Artificial Sequence

<220>

<223> 16C5 VL NUCLEIC ACID

<400> 147
gagctcgata
attaggtgcc
gggaaacctc
cggttcagtg
gaagatgctg
ggagctggca

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

148
369
DNA

<220>

<223>

<400> 148

tgacccagac
tggccagtga
ctacactcct
gcagtggatc
ccacctacta
ccaatgtgga

tccaccctcc
ggacatttat
gatctatggt
tgggacagat
ctgtctaggc
aatcaaa

Artificial Sequence

18C6 VH NUCLEIC ACID

catagtaatg gcaacactta tttgtattgg
cgcctgatat attatatgtc caaccttgcc
gggtcaggaa ctgatttcac actgaaaatc
tattactgta tgcagggtct agagcatcct
ataaaa

atattgcagc
actcttggta
gcacacattt
atctccaggg
gatactgcca
tactggggtc

cctcccagac
tgggtgtagg
ggtgggatga
atacctccaa
catactactg
aaggaacctc

cctcagtctg
ctggattcgt
tgataagtac
aaaccaggta
tgctcgaatc
agtcaccgtc

ctgtctgcat
agtggtatat
gcatccaatt
tacaccctca
ggttatagtt

aactgtcagg
acagaagcca
ggtcccacca
cgtgcaggct
cttgactttt

ctgtgggaga
cctggtatca
tagaatctgg
ccattggcgg
atagtagtac
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120
180
240
300
336

60

120
180
240
300
360
366

60

120
180
240
300
327



caggttactc
acttgttctt
cagccttcag
tattataacc
gtattcctca

atcgggacag
gtctcctca

<210> 149
<211> 336
<212> DNA

tgaaagagtc
tctctgggtt
ggaagggtct
cagccctgaa
agatcgccaa
ctcaggctac
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tggccctggg
ttcactgagc
ggagtggctg
gagtcggctc
tgtggacact
ggatgctttg

<213> Artificial Sequence

<220>
<223> 18C6

<400> 149
gatattgtga
atctcctgca
ttcctgcaga
tcaggagtcc
agtagagtgg
ctcacgttcg

<210> 150
<211> 14447
<212> PRT
<213> Homo

<220>

<223> Mature Human MUC16 amino acid

<400> 150
Asp Lys Thr
1

Gln

Ser Leu

Met Thr
35
Gly

Gly
Val Asn
50
Gly Leu
65
Thr

Ser

Lys Glu

Pro Val Thr

VL NUCLEIC

tgactcaggc
ggtctagtaa
ggccaggcca
cagacaggtt
aggctgagga
gagggggeac

sapiens

Leu Ala

Gly Vval
20
His Ser

Thr Pro

Ser Pro

Ala Ser
85
Glu Lys
100

Ser
Met
Glu
Ser
Arg
70

Thr

Tyr

ACID

tgcaccctct
gagtcttctg
gtctcctcag
cagtggcaga
tgtgggtgtt
caagctggaa

Pro Thr

Ser Ser

Gln Arg
40
Arg Asn
55
Thr Arg

Tyr Thr

Thr Val

atattgcagc
actgttggta
gcacacattt
acaatctcca
gcagatactg
gactactggg

gtacctgtca
catagtaatg
cgcctgatat
gggtcaggaa
tattactgta
ataaaa

Ser Val
10

Leu

Ser

Ala
25
Thr

Pro

Ser Pro

Tyr Pro Ala

Thr Ser
75
Val

Ser

Thr
90
Thr

Leu

Pro Glu

105

sequence

cctcccagac
tgggtgtagg
ggtgggatga
aggatacctc
ccacatacta
gtcaaggaac

ctcctggaga
gcaacactta
attatatgtc
ctgatttcac
tgcaaagtct

Val Gly Arg

Glu Thr
30
Ser

Ser

Leu
45
Ser

Ser

Thr
60
Thr

Met

Glu Gly

Glu Thr Thr

Thr Thr

110

Ser
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cctcagtctg
ctggagtcgt
tgaggataag
caaaaaccag
ctgtactcga
ctcagtcacc

gtcagtatcc
cttgtattgg
caaccttgcc
actgagaatc
agaatatcct

Thr
15
Ser

Thr
Arg

Pro Gln

Val Ser
Phe
80
Gly

Asn

Ser
95

Thr Glu

120
180
240
300
360
369

60

120
180
240
300
336



Gly
Ile
Asn
145
His
Phe
Ser
Glu
Ser
225
Phe
Ala
Leu
Ser
Leu
305
Ile
Gly
Leu
Thr
Pro
385
Phe
Ser
Gln
Thr
Ala

465
Pro

Asp
Thr
130
Ala
Thr
Leu
Leu
Pro
210
Ser
Ser
Arg
Ser
Leu
290
Thr
Ala
Gly
Val
Glu
370
Gly
Thr
His
Ser
Thr
450
Gln

Ser

Ser
115
Ser
Pro
Pro
Asp
Glu
195
Gly
Ser
Gly
Ala
Asn
275
Gly
Phe
Lys
Thr
Ser
355
Gly
Glu
Thr
Pro
Ser
435
Ser

Gln

Met

Thr
Pro
Val
Gly
Leu
180
Leu
Ser
Ala
Gln
Ser
260
Ala
Thr
His
Thr
Ser
340
Glu
Thr
Glu
Leu
Thr
420
Ser
Ser

Phe

Lys

Glu
Met
Ser
Arg
165
Ser
Ile
Ala
Ser
Ser
245
Thr
Glu
Pro
Ala
Leu
325
Thr
Glu
Leu
Ser
Asp
405
Arg
Thr
Thr

Ser

Thr
485

Thr
Lys
Met
150
Thr
Pro
Leu
Gly
Val
230
Leu
Met
Thr
Ser
Phe
310
Ala
Ser
Thr
Asn
Glu
390
Ser
Glu
Ala
Ser
Glu

470
Glu
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Pro
Thr
135
Thr
Asn
Lys
Ser
His
215
Leu
Thr
Pro
Ser
Ile
295
Ala
Ser
Ala
Asn
Thr
375
Met
Lys
Leu
Ala
Lys
455

Pro

Arg

Trp
120
Phe
Pro
Pro
Gly
Thr
200
Ser
Asp
Ser
Asn
Ala
280
Ser
Glu
Glu
Leu
Thr
360
Ser
Thr
Ile
Arg
His
440
Ala
Gln

Pro

Asp
Ala
Ala
Ser
Thr
185
Thr
Arg
Asn
Pro
Ser
265
Glu
Thr
Thr
Trp
Thr
345
His
Met
Ala
Arg
Thr
425
Gly
Ser
His

Pro

Thr
Asp
Glu
Phe
170
Pro
Gly
Ile
Lys
Leu
250
Ala
Arg
Lys
Met
Leu
330
Thr
His
Thr
Thr
Ser
410
Thr
Ser
Ser

Thr

Ala
490

Arg
Ser
Thr
155
Gly
Asn
Tyr
Ser
Ile
235
Ser
Ile
Val
Gln
Asp
315
Gly
Thr
Ser
Pro
Leu
395
Pro
Gly
Ser
Trp
Gln

475
Ser

Tyr
Thr
140
Thr
Thr
Ser
Pro
Thr
220
Ser
Pro
Pro
Arg
Thr
300
Ile
Ser
Ser
Thr
Leu
380
Val
Ser
Ser
Asp
Thr
460
Trp

Thr
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Ile
125
Ala
Val
Leu
Arg
Phe
205
Ser
Glu
Gly
Phe
Ser
285
Ala
Pro
Pro
Pro
Ser
365
Glu
Pro
Gln
Thr
Ile
445
Ser

Val

Ser

Pro
Ser
Thr
Tyr
Gly
190
Ser
Ala
Thr
Val
Ser
270
Thr
Glu
Ser
Gly
Ser
350
Gly
Thr
Thr
Val
Ser
430
Leu
Glu

Glu

Val

Val
Lys
Asp
Ser
175
Glu
Ser
Pro
Ser
Pro
255
Met
Ile
Thr
Thr
Thr
335
Thr
Lys
Ser
Leu
Ser
415
Gly
Arg
Ser

Thr

Ala
495

Lys
Glu
Ser
160
Ser
Thr
Pro
Leu
Ile
240
Glu
Thr
Ser
Ile
His
320
Leu
Thr
Glu
Ala
Gly
400
Ser
Arg
Ala
Thr
Ser

480
Ala



Pro
Lys
Thr
Val
545
Gln
Ser
Pro
Lys
Leu
625
Leu
His
Leu
Thr
Pro
705
Ser
Pro
Ala
Ser
Gly
785
Thr
Pro
Val

Ala

Ser
865

Ile
Thr
Leu
530
Pro
Gly
Ala
Ala
Pro
610
Gln
Asn
Thr
Glu
Ser
690
Ser
Pro
Ser
Glu
Glu
770
Val
Ser
Glu
Pro
Gln

850
Thr

Thr
Ser
515
Ile
Thr
Thr
Asp
Val
595
Ser
Ser
Thr
Lys
Asp
675
Ser
Ser
Glu
Gly
Thr
755
Ser
Lys
Gly
Thr
Thr
835
Phe

Ser

Thr
500
Ser
Gly
Gly
Thr
Leu
580
Ser
Tyr
Ser
Arg
Ile
660
Lys
Ile
Ala
Arg
Glu
740
Thr
Ser
Thr
Glu
Ser
820
Pro

Ser

Val

Ser
Thr
Glu
Ile
His
565
Thr
Lys
Thr
Ala
His
645
Ser
Val
Thr
Val
Val
725
Glu
Asp
Glu
Thr
Glu
805
Val
Val

Ser

Thr

Val
Lys
Ser
Ser
550
Leu
Leu
Thr
Met
Phe
630
Pro
Thr
Ser
Thr
Leu
710
Arg
Thr
Ser
Ser
Phe
790
Thr
Ser
Phe

Ser

Asn
870
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Pro
Gly
Thr
535
Met
Leu
Ala
Ala
Val
615
Arg
Phe
Ser
Ala
Gly
695
Ser
Asn
Ala
Pro
Pro
775
Ser
Glu
Arg
Pro
His

855
Ser

Ser
Ile
520
Ala
Thr
Thr
Thr
Ala
600
Ser
Glu
Ser
Ile
Thr
680
Thr
Ser
Ala
Gly
Asn
760
Ser
Ser
Glu
Val
Thr
840

Leu

Thr

Val
505
Trp
Gly
Gly
Arg
Asn
585
Gly
Ser
Gly
Ser
Pro
665
Ser
Pro
Met
Thr
Ser
745
Ile
Thr
Ser
Thr
Arg
825
Met

Val

Gly

Val
Leu
Pro
Gly
Ala
570
Gly
Ser
Val
Thr
Pro
650
Leu
Thr
Glu
Thr
Ser
730
Val
His
Leu
Thr
Ser
810
Thr
Asp

Ser

Ser

Ser Gly
Glu Glu

Thr Thr
540

Ser Ser

555

Thr Ala

Val Pro
Ser Pro

Ile Pro
620

Ser Leu

635

Glu Pro

Leu Ser
Phe Ser

Ile Ser
700

Leu Ser

715

Pro Leu

Leu Thr
Pro Thr

Ser Leu
780

Pro Ser

795

Asn Pro

Thr Leu
Thr Trp
Glu Leu

860

Ala Leu
875
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Phe
Thr
525
His
Thr
Ser
Val
Pro
605
Glu
Gly
Asp
Ser
His
685
Thr
Asn
Thr
Leu
Gly
765
Pro
Thr
Ser
Ala
Pro
845
Arg

Pro

Thr
510
Ser
Gln
Arg
Ser
Ser
590
Gly
Thr
Leu
Ser
Ala
670
His
Lys
Ala
His
Ser
750
Thr
Ser
His
Val
Ser
830
Thr
Ala

Lys

Thr
Ala
Phe
Gly
Glu
575
Val
Gly
Ser
Thr
Ala
655
Ser
Lys
Thr
Ala
Pro
735
Thr
Leu
Val
Leu
Ser
815
Thr
Arg

Thr

Ile

Leu
Asp
Ala
Ser
560
Thr
Ser
Thr
Ser
Pro
640
Gly
Val
Ala
Lys
Thr
720
Ser
Ser
Thr
Ser
Phe
800
Gln
Ser
Ser

Ser

Ser
880
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His Leu Thr Gly Thr Ala Thr Met Ser Gln Thr Asn Arg Asp Thr Phe
885 890 895
Asn Asp Ser Ala Ala Pro Gln Ser Thr Thr Trp Pro Glu Thr Ser Pro
900 905 910
Arg Phe Lys Thr Gly Leu Pro Ser Ala Thr Thr Thr Val Ser Thr Ser
915 920 925

Ala Thr Ser Leu Ser Ala Thr Val Met Val Ser Lys Phe Thr Ser Pro
930 935 940

Ala Thr Ser Ser Met Glu Ala Thr Ser Ile Arg Glu Pro Ser Thr Thr

945 950 955 960

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

965 970 975
Ser Thr Asn Ile Pro Ile Gly Lys Gly Tyr Ile Thr Glu Gly Arg Leu
980 985 990
Asp Thr Ser His Leu Pro Ile Gly Thr Thr Ala Ser Ser Glu Thr Ser
995 1000 1005

Met Asp Phe Thr Met Ala Lys Glu Ser Val Ser Met Ser Val Ser
1010 1015 1020

Pro Ser Gln Ser Met Asp Ala Ala Gly Ser Ser Thr Pro Gly Arg
1025 1030 1035

Thr Ser Gln Phe Val Asp Thr Phe Ser Asp Asp Val Tyr His Leu
1040 1045 1050

Thr Ser Arg Glu Ile Thr Ile Pro Arg Asp Gly Thr Ser Ser Ala
1055 1060 1065

Leu Thr Pro Gln Met Thr Ala Thr His Pro Pro Ser Pro Asp Pro
1070 1075 1080

Gly Ser Ala Arg Ser Thr Trp Leu Gly Ile Leu Ser Ser Ser Pro
1085 1090 1095

Ser Ser Pro Thr Pro Lys Val Thr Met Ser Ser Thr Phe Ser Thr
1100 1105 1110

Gln Arg Val Thr Thr Ser Met 1Ile Met Asp Thr Val Glu Thr Ser
1115 1120 1125

Arg Trp Asn Met Pro Asn Leu Pro Ser Thr Thr Ser Leu Thr Pro
1130 1135 1140

Ser Asn Ile Pro Thr Ser Gly Ala Ile Gly Lys Ser Thr Leu Val
1145 1150 1155

Pro Leu Asp Thr Pro Ser Pro Ala Thr Ser Leu Glu Ala Ser Glu
1160 1165 1170

Gly Gly Leu Pro Thr Leu Ser Thr Tyr Pro Glu Ser Thr Asn Thr
1175 1180 1185

Pro Ser 1Ile His Leu Gly Ala His Ala Ser Ser Glu Ser Pro Ser
1190 1195 1200

Thr Ile Lys Leu Thr Met Ala Ser Val Val Lys Pro Gly Ser Tyr
1205 1210 1215

Thr Pro Leu Thr Phe Pro Ser 1Ile Glu Thr His Ile His Val Ser
1220 1225 1230

Thr Ala Arg Met Ala Tyr Ser Ser Gly Ser Ser Pro Glu Met Thr
1235 1240 1245
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Ala
Tyr
Ser
Pro
Lys
Trp
Thr
Pro
Ser
Val
Thr
Leu
Phe
Ala
Gln
Thr
Glu
Pro
Ala
Gly
Pro
Asn
Ser

Thr

Pro
1250
Ile
1265
Thr
1280
Lys
1295
Ile
1310
Thr
1325
Lys
1340
Gly
1355
Ser
1370
Leu
1385
Trp
1400
Asp
1415
Pro
1430
Asp
1445
His
1460
Val
1475
His
1490
Thr
1505
Ser
1520
Thr
1535
Ser
1550
Ile
1565
Ser
1580
Ser
1595

Thr

Pro

Thr

Ser

Ile

Leu

Pro

Thr

Ala

Leu

Ile

Pro

Thr

Leu

Pro

Ser

His

Ala

Gln

Thr

Gln

Ser

Ser

Glu
Thr
His
Glu
Ser
Thr
Ala
Val
Leu
Pro
Ser
Ser
Met
Ser
Gly
Ile
Thr
Val
Ser
Gly
Asp
Ser
Gly

Pro

Thr
Thr
Ser
Ser
Ser
Asp
Glu
Ser
Glu
Ser
Thr
Ser
Ser
Ala
Ile
Thr
Gln
Thr
Pro
Arg
Thr
Thr
Val

Ala

Asn
Asp
Val
Ala
Pro
Thr
Lys
Val
Leu
Glu
Ser
Pro
Thr
Ile
Arg
Pro
Ala
Gln
Ser
Ser
Leu
Pro
Thr

Glu
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Thr
1255
Pro
1270
Arg
1285
Thr
1300
Asn
1315
Thr
1330
Ser
1345
Val
1360
Thr
1375
Gln
1390
Leu
1405
Ser
1420
Pro
1435
Arg
1450
Ser
1465
Leu
1480
Gln
1495
Ser
1510
His
1525
Ser
1540
Ser
1555
Pro
1570
Leu
1585
Thr
1600

Gly
Lys
Thr
Pro
Leu
Glu
Ser
Ile
Ser
Thr
Thr
Ser
Ser
Asn
Leu
Thr
Asp
Leu
Leu
Ser
Arg
Met
Gly

Ser

Ser Thr
Asp Thr
Leu Arg
Ala Ala
Thr Ser
His Ser
Gly Phe
Pro Thr
Asp Val
Thr Ile
Glu Glu
Pro Met
His Glu
Thr Asp
Gly Arg
Thr Thr
Thr Leu
Lys Asp
Thr Glu
Glu Ala
Glu Ile
Asp Asn
Ile Ala

Thr Asn
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Trp
Ser
Thr
Tyr
Pro
Thr
Glu
Ser
Pro
Thr
Met
Ser
Leu
Ser
Thr
Trp
Ser
Gln
Val
Thr
Glu
Thr
His

Met

Asp
1260
Ser
1275
Thr
1290
Ser
1305
Ala
1320
Gln
1335
Thr
1350
Pro
1365
Gly
1380
Leu
1395
Ala
1410
Thr
1425
Ser
1440
Thr
1455
Gly
1470
Thr
1485
Ala
1500
Thr
1515
Tyr
1530
Thr
1545
Thr
1560
Thr
1575
Leu
1590
Ala
1605

Pro Thr
Ala Gln
Glu Asn
Gly Ser
Thr Lys
Leu His
Gln Ser
Thr Ile
Glu Pro
Pro Met
Ser Thr
Phe Ala
Lys Ser
Thr Leu
Asp Leu
Ser Val
Thr Met
Ser Ile
Pro Glu
Phe Trp
Gly Pro
Thr Gly
Pro Ile

Leu Glu

Thr
Val
His
Pro
Ala
Tyr
Ala
Gly
Leu
Ala
Asp
Ile
Glu
Asp
Thr
Ile
Ser
Pro
Leu
Lys
Thr
Ser
Gly

Arg



Arg
Leu
Arg
Asp
Thr
Gln
Asp
Thr
Glu
Glu
Pro
Thr
His
Ser
Ser
Thr
His
Thr
Ser
Gly
Pro
Thr
Thr

Pro

Ser
1610
Val
1625
Val
1640
Ser
1655
Ala
1670
Met
1685
Val
1700
Thr
1715
Ser
1730
Asn
1745
Ser
1760
Leu
1775
Gly
1790
Leu
1805
Asp
1820
Ser
1835
Pro
1850
Ser
1865
Ser
1880
Pro
1895
Pro
1910
Gln
1925
Gln
1940
Thr
1955

Ser
Thr
Ser
Ser
Leu
Ser
Glu
Val
Ser
Thr
Pro
Ser
Val
Asn
Thr
Met
Arg
Thr
Ile
Asp
Thr
Pro
Ser

His

Thr
Ser
Ser
Lys
Ser
Thr
Phe
Met
Ser
Gly
Thr
Asn
His
Thr
Ser
Thr
Pro
Pro
Pro
Ile
Ile
Leu
Thr

Glu

Ala
Ala
Val
Gly
Ser
Ser
Ile
Thr
Ala
Lys
Pro
Ala
Thr
Gly
Ser
Tyr
Glu
Gly
Val
Asn
Val
His
Pro

Asn

Thr
Pro
Leu
Ser
Ser
Ile
Gly
Ser
Thr
Glu
Ser
Pro
Ser
Val
Lys
Thr
Thr
Asn
Glu
Ser
Trp
Ala
Tyr

Ser

Sequence_Listing 13542-016-228

Val
1615
Gly
1630
Ser
1645
Ser
1660
Leu
1675
Pro
1690
Gly
1705
Asp
1720
Leu
1735
Lys
1750
Met
1765
Asn
1780
Ser
1795
Thr
1810
Ser
1825
Glu
1840
Ser
1855
Arg
1870
Glu
1885
Ala
1900
Thr
1915
Val
1930
Val
1945
Val
1960

Ser
Arg
Glu
Pro
Glu
Leu
Ser
Ile
Met
Leu
Glu
Thr
Ala
Arg
Leu
Lys
Ala
Ala
Val
Pro
Ser
Ser
Asn

Ser

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

Ser Gly
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Gly
Ser
Thr
Asn
Tyr
Ser
Trp
Ser
Ala
Ala
Pro
Ser
Leu
Arg
Gly
Val
Ala
Leu
Thr
His
Thr
Lys
Ala

Ser

Thr
1620
Gln
1635
Glu
1650
Thr
1665
Ala
1680
Pro
1695
Thr
1710
Ser
1725
Leu
1740
Ser
1755
Trp
1770
Leu
1785
Ala
1800
Leu
1815
Asn
1830
Ser
1845
Glu
1860
Thr
1875
Gly
1890
Ser
1905
Ile
1920
Val
1935
Val
1950
Ser
1965

Met Gly
Ser Leu
Gly Vval
Gln Gly
Glu Gly
Thr Thr
Lys Glu
Ala Arg
Gly Ser
Met Asp
Ile Ser
Asp Leu
Thr Asp
Glu Asn
Ser Thr
Ser Ser
Thr Thr
Leu Pro
Ile Thr
Pro Ile
Glu Gln
Ser Val
Ser Ala

Thr Ser

Leu
Gly
Thr
Asn
Ser
Pro
Val
Thr
Thr
Leu
Leu
Ser
Arg
Gly
His
Ile
Leu
Phe
Ser
Thr
Ser
Gln
Ser

Ser



Pro
Arg
Leu
Ser
Glu
Arg
Ser
Thr
Ala
Thr
Leu
Phe
Ser
Ala
Thr
Pro
Lys
Leu
Ala
Gly
Ile
Asp
Lys

Ile

Tyr
1970
Arg
1985
Pro
2000
Ser
2015
Phe
2030
Asn
2045
Thr
2060
Pro
2075
Ile
2090
Ala
2105
Thr
2120
Arg
2135
His
2150
Gly
2165
Pro
2180
Ser
2195
Thr
2210
Thr
2225
Met
2240
Glu
2255
Val
2270
Asn
2285
Thr
2300
Asn
2315

Ser
Asn
Thr
Gly
Pro
Pro
Leu
Val
Thr
Asn
Arg
Met
Pro
Pro
Ser
Pro
Thr
Ser
Ser
Arg
Leu
Glu
Asn

Thr

Ser
Ala
Thr
His
Leu
Glu
Asn
Gly
Ser
Pro
Thr
Asn
Thr
Pro
Asp
Asp
His
Arg
Thr
Arg
Thr
Thr
Glu

Ser

Ala
Ile
Thr
Ser
Phe
Thr
Thr
Ala
Arg
Ser
Ile
Lys
Thr
Gly
Gly
Thr
Ser
Val
Lys
Thr
Ala
Thr
Leu

Ile

Ser
Thr
Trp
Gly
Ser
Glu
Asp
Ser
Ser
Leu
Ser
Asp
Asn
Leu
Ala
Glu
Phe
Thr
Pro
Ile
Ser
Val
Pro

Ala
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Leu
1975
Ser
1990
Pro
2005
Val
2020
Ala
2035
Thr
2050
Ala
2065
Ile
2080
Asp
2095
Gly
2110
Leu
2125
Pro
2140
Thr
2155
Ser
2170
Glu
2185
Val
2200
Arg
2215
Pro
2230
Thr
2245
Thr
2260
Phe
2275
Lys
2290
Ser
2305
Ser
2320

Glu
Trp
Ser
Ser
Ala
His
Ser
Ser
Val
Thr
Pro
Trp
Glu
Thr
Ser
Thr
Thr
Ile
Gly
Ser
Thr
Thr
Asp

Ser

Ser Leu
Leu Trp
Thr Ser
Asn Pro
Ser Thr
Gly Pro
Ser Val
Ser Glu
Ser Gly
Ala Ser
Thr Ser
Thr Val
Thr Ser
Val Ala
Ile Pro
Thr Ile
Ile Ser
Pro Gly
Ala Ser
Ala Ala
Glu Thr
Ser Asp
Ser Ser

Thr Met
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Asp
Asp
Leu
Ser
Ser
Gln
Thr
Val
Leu
Ser
Glu
Ser
Ile
Ser
Thr
Ser
Ser
Asp
Pro
Pro
Ser
Ile
Ser

Asp

Ser
1980
Leu
1995
Ser
2010
Ser
2025
Ala
2040
Asn
2055
Gly
2070
Pro
2085
Thr
2100
Ala
2115
Ser
2130
Ile
2145
Pro
2160
Asp
2175
Val
2190
His
2205
Leu
2220
Trp
2235
Ser
2250
Thr
2265
Thr
2280
Leu
2295
Ser
2310
Val
2325

Thr Ile
Thr Thr
Glu Ala
Thr Thr
Ala Lys
Thr Ala
Leu Ser
Leu Pro
Ser Glu
Gly Thr
Leu Val
Pro Leu
Val Asn
Val Ile
Ser Phe
Phe Pro
Thr His
Met Ser
Ile Thr
Thr Ser
Val Ser
Asp Ala
Ser Asp

Thr Lys

Ser
Ser
Leu
Thr
Gln
Ala
Glu
Met
Ser
Lys
Ser
Gly
Ser
Asp
Ser
Glu
Glu
Ser
Leu
Pro
Leu
Arg
Leu

Thr



Ala
Ser
Thr
Thr
Thr
Ala
Val
Ser
Gly
Pro
Ala
Ser
Lys
Gly
Val
Thr
Phe
Leu
Ser
Ala
Ser
Asn
Glu

Ala

Ser
2330
Pro
2345
Thr
2360
Tyr
2375
Leu
2390
Leu
2405
Ser
2420
Val
2435
Ser
2450
Ala
2465
Thr
2480
Ser
2495
Ala
2510
Ala
2525
Thr
2540
Asp
2555
Pro
2570
Pro
2585
Ser
2600
Ser
2615
Glu
2630
Pro
2645
Ser
2660
Pro
2675

Ile
Ser
Glu
Ser
Pro
Leu
Thr
Val
Thr
Gly
Ala
Ala
Ile
Asn
Glu
Thr
Ser
Asp
Leu
Asp
Thr
Asp
Pro

Arg

Ser
Leu
Thr
Leu
Pro
Ala
Asp
Thr
Thr
Glu
Phe
Thr
His
Trp
Thr
Ile
Thr
Thr
Ala
Ser
Ser
Arg
Leu

Asn

Pro
Phe
Asn
Asp
Phe
Trp
Thr
Ser
Asp
Ala
Thr
Ser
Ser
Glu
Ser
Leu
Gly
Pro
Thr
Leu
Asn
Ser
His

Thr

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

Thr
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Ala Ser Ser

Ser
2335
Ser
2350
Ala
2365
Gly
2380
Ile
2395
Arg
2410
Ser
2425
Pro
2440
Pro
2455
Ser
2470
His
2485
Ala
2500
Pro
2515
Ser
2530
Thr
2545
Ser
2560
Leu
2575
Ile
2590
Phe
2605
Thr
2620
Asp
2635
Pro
2650
Ser
2665
Tyr
2680

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

Glu

Ser Gly
Arg Pro
Ser Pro
Asn Val
His Pro
Val Arg
Glu Asn
Pro Gly
Met Gly
Leu Ala
Ser Ala
Leu Leu
Thr Pro
Thr Pro
Leu Thr
Val Ser
Gly Ala
Leu Thr
Ser Thr
Pro Glu
Leu Val
Ile Thr
Thr Ser

Gly Ser
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Met
Gln
Ser
Gly
Val
Thr
Pro
Thr
Phe
Ser
Ala
Thr
Thr
Glu
Ser
Thr
Ser
Ala
Pro
Thr
Leu
Ile
Pro

Ile

Thr
2340
Val
2355
Val
2370
Gly
2385
Glu
2400
Phe
2415
Thr
2430
Trp
2445
Leu
2460
Thr
2475
Val
2490
Thr
2505
Thr
2520
Ser
2535
Lys
2550
Pro
2565
Phe
2580
Thr
2595
Leu
2610
Thr
2625
Lys
2640
Gln
2655
Ser
2670
Thr
2685

Pro Thr Ser

Ser
Thr
Thr
Ser
Ser
Thr
Lys
Ile
Val
Ser
Pro
Leu
Ile
Pro
Pro
Glu
Val
Leu
Thr
Gly
Lys

Val

Ser

Pro

Ser

Thr

Ser

Ser

Thr

Glu

Thr

Glu

Thr

Leu

Leu

Ser

Thr

Pro

Thr

Thr

Val

Val

Ile

Ala

Asn
Ser
Ser
Met
Asn
Val
Ser
Pro
Gly
Ser
Ser
Val
Val
Lys
Leu
Thr
Ile
Met
Ser
Thr
Val

Leu



Ser
Ser
Gly
Gly
Thr
Gly
Ala
Ser
Pro
Gly
Ser
Leu
Leu
Ser
Thr
Glu
Ser
Met
Thr
Leu
Thr
Gln
Ser

Leu

Thr
2690
Ser
2705
Leu
2720
Met
2735
Gly
2750
Glu
2765
Thr
2780
Ala
2795
Ser
2810
Ile
2825
Leu
2840
Asn
2855
Ser
2870
Thr
2885
Glu
2900
Pro
2915
Glu
2930
Thr
2945
Gly
2960
Ser
2975
Ser
2990
Pro
3005
Pro
3020
Thr
3035

Leu
Glu
Glu
Ala
Thr
Val
Gln
Glu
Lys
Pro
Asp
Thr
Lys
Lys
Thr
Arg
Ser
Ser
Gln
Thr
Arg
Asn
Thr

Ser

Pro
Asn
Arg
Ser
Lys
Thr
Ser
Ser
Ala
Gln
Thr
Ile
Ser
Ala
Pro
Val
Met
Thr
Ala
Glu
Lys
Ile
Ser

Ser

Ala
Ser
Ala
Ser
Thr
Ala
Thr
Gly
Phe
Ser
Lys
Pro
Pro
Ile
Glu
Pro
Ser
Ser
Ala
Lys
Thr
Leu
Thr

Gln

Gly
Glu
Ser
Gly
Phe
Met
Ala
Leu
Ala
Thr
Ser
Asp
Glu
Ser
Gly
Thr
Tyr
Leu
Arg
Glu
Ser
Val
Leu

Thr
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Thr Gly Ser Leu Val

Thr
2695
Thr
2710
Val
2725
Gly
2740
Ser
2755
Ser
2770
Pro
2785
Leu
2800
Ser
2815
Leu
2830
Ala
2845
Ser
2860
Lys
2875
Ala
2890
Ser
2905
Ser
2920
Pro
2935
Ala
2950
Ser
2965
Thr
2980
Leu
2995
His
3010
Asn
3025
Ile
3040

Thr Ala Leu

Met
Ile
Ser
Glu
Lys
Thr
Leu
Thr
Ser
Asp
Asn
Ser
Ala
Gly
Asp
Ser
Gly
Ser
Phe
Leu
Met

Ala

Pro
Arg
Leu
Ile
Gly
Pro
Thr
Phe
Leu
Ala
Pro
Ser
Ser
Thr
Pro
Lys
Ser
Phe
Leu
Gln
Ser

Glu

Leu
Ser
Pro
Thr
Ile
Val
Thr
Glu
Pro
Ser
Arg
Phe
Pro
Gly
Ser
Leu
Ser
Leu
Gly
Thr
Gln

Glu
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Val
Thr
Gly
Leu
Thr
Pro
Ser
Ala
Phe
Thr
Thr
Ala
Gln
Ser
Asp
Lys
Thr
Ser
Ser
Pro
Ser
Glu

Glu

2700
Asp
2715
Thr
2730
Ser
2745
Thr
2760
Asn
2775
Val
2790
Ala
2805
Pro
2820
Ser
2835
Pro
2850
Ala
2865
Arg
2880
Ser
2895
Met
2910
Pro
2925
Ala
2940
Thr
2955
Ser
2970
Pro
2985
Ser
3000
Ala
3015
Glu
3030
Gly
3045

Phe Ser
Ser Ser
Gly Ser
Thr His
Met Asn
Arg Leu
Lys Pro
Ser Ser
Pro Thr
Glu Val
Gly Gln
Ser Ser
Met Met
Thr Gly
Ala Gly
Arg Tyr
Ser Ser
Leu Phe
Pro Ile
Thr Ala
Met Ala
Leu Thr
Pro Pro

Thr Thr

Gln
Ala
Gln
Ser
Pro
Thr
Thr
Ser
Trp
Pro
Ser
Ser
Thr
Phe
His
Ala
Ala
Ser
Ser
Ser
Arg
Leu
Glu

Ala



Glu
Leu
Ser
Thr
Lys
Pro
Ser
Pro
Trp
Pro
Ile
Thr
Pro
Thr
Pro
Glu
Gly
Thr
Val
Val
Met
Ser
Thr

Ser

Thr
3050
Leu
3065
Ser
3080
Ser
3095
Met
3110
Ala
3125
Pro
3140
Ser
3155
Lys
3170
Val
3185
Ser
3200
Glu
3215
Pro
3230
Arg
3245
Thr
3260
Leu
3275
Ser
3290
Ser
3305
Ser
3320
Ser
3335
Ala
3350
Ser
3365
Leu
3380
Thr
3395

Gln
Pro
Pro
Leu
Ser
Glu
Glu
Ile
Thr
Thr
His
Asn
Glu
Gln
Ala
Val
Thr
Ser
Ser
Thr
Ala
Thr
Gly

Ala

Thr
Val
Glu
Val
Ser
Glu
Met
Ser
Pro
Leu
Leu
Met
Ala
Ser
Arg
Ser
Gly
Asn
Leu
Thr
Glu
Ser
Ala

Gln

Leu
Ser
Thr
Glu
Gln
Thr
Ser
Pro
Glu
Gln
Pro
Leu
Trp
Leu
Ser
Lys
Gly
Ile
Thr
Ala
Gln
Ser
Ser

Thr

Thr
Ser
Trp
Thr
Ala
Gly
Thr
Glu
Thr
Ser
Thr
Ala
Thr
Ala
Ile
Thr
Thr
Leu
Asp
Ile
Gln
Trp
Pro

Thr
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Phe
3055
Pro
3070
Ala
3085
Thr
3100
Ala
3115
Ser
3130
Thr
3145
Ile
3160
Thr
3175
Thr
3190
Gly
3205
Thr
3220
Asn
3235
Thr
3250
Thr
3265
Thr
3280
Thr
3295
Glu
3310
Lys
3325
Pro
3340
Thr
3355
Ser
3370
Asp
3385
Ser
3400

Thr
Thr
Ser
Asp
Gln
Ser
Leu
Arg
Val
Ala
Thr
Glu
Leu
Met
Gly
Gly
Gly
Asp
Ser
Ser
Ser
Asp
Val

Leu

Pro
Glu
Ser
Gly
Gly
Pro
Lys
Ser
Pro
Leu
Thr
Arg
Tyr
Ser
Thr
Met
Asp
Pro
Lys
Thr
Arg
Gln
Thr

Val

Ser
Pro
Ile
Thr
Asn
Ala
Ile
Thr
Met
Gly
Ser
Val
Ser
Ser
Gly
Glu
Thr
Val
His
Val
Ser
Thr
Asn

Ser
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Glu
Thr
Ser
Leu
Ser
Gly
Met
Val
Glu
Ser
Pro
Ser
Gly
Val
Gln
Phe
His
Thr
Lys
Leu
Val
Ser
Thr

Leu

Thr
3060
Ala
3075
Val
3090
Val
3105
Thr
3120
Thr
3135
Ser
3150
Arg
3165
Thr
3180
Gly
3195
Thr
3210
Leu
3225
Thr
3240
Ser
3255
Gln
3270
Ser
3285
Val
3300
Ser
3315
Thr
3330
Asn
3345
Asp
3360
Gly
3375
Leu
3390
Pro
3405

Pro Thr
Arg Arg
Pro Ala
Thr Thr
Trp Pro
Ser Pro
Ser Lys
Asn Ser
Thr Val
Ser Thr
Lys Ser
Ser Pro
Pro Gly
Leu Glu
Ser Ser
Met Trp
Ser Leu
Pro Asn
Glu Thr
Asn Lys
Glu Ala
Ser Asp
Tyr Ile

Ser Gly

Ser
Lys
Lys
Ile
Ala
Gly
Glu
Pro
Glu
Ser
Pro
Ser
Gly
Ser
Pro
His
Ser
Ser
Trp
Ile
Tyr
Ile
Thr

Asp



Gln
Ser
Arg
Gly
Asp
Thr
Val
Thr
Ser
Ala
Leu
Arg
Ala
Ser
Arg
Ser
Met
Pro
Asp
Pro
Ile
Thr
Thr

Ser

Gly
3410
Ala
3425
Ala
3440
His
3455
Val
3470
Met
3485
Gly
3500
Thr
3515
Asp
3530
Arg
3545
Ala
3560
Ile
3575
Ser
3590
Pro
3605
Val
3620
Trp
3635
Val
3650
Leu
3665
Thr
3680
Gln
3695
Ser
3710
Ser
3725
Phe
3740
Thr
3755

Ile
Ser
Asn
Leu
Thr
Gly
Met
Ser
Ser
Ser
Ser
Thr
Ala
Ser
Gln
Thr
Ser
Ser
Gly
Gly
Pro
Ala
Ser

Gln

Thr
Ser
Val
Ser
Thr
Thr
Ser
Thr
Trp
Pro
Ser
Val
Val
Asp
Arg
Pro
Thr
Thr
Arg
Ala
Ala
Val
Arg

Leu

Ser
Val
Ser
Gln
Ala
Asn
Thr
Glu
Thr
Gly
Thr
Ile
Lys
Thr
Met
Ser
Asp
Phe
Ser
Thr
Thr
Thr
Pro

Pro

Leu
Thr
Ala
Thr
Pro
Ser
Met
His
Val
Thr
Glu
Gly
Thr
Thr
Ser
Ser
His
Leu
Leu
Thr
Ser
Pro
Asp

Thr
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Thr
3415
Ser
3430
Val
3445
Ser
3460
Thr
3475
Ile
3490
Asp
3505
Pro
3520
Thr
3535
Ile
3550
Leu
3565
Thr
3580
Glu
3595
Ala
3610
Ile
3625
Thr
3640
Ala
3655
Phe
3670
Ser
3685
Pro
3700
Gln
3715
Ala
3730
Pro
3745
Thr
3760

Asn
Pro
Lys
Ser
Pro
Ser
Ser
Ser
Asp
Ser
Asp
Ser
Thr
Ser
Ser
Glu
Ser
Asp
Ser
Gln
Leu
Ala
Thr

Thr

Pro
Ser
Ser
Pro
Gly
Thr
Thr
Thr
Met
Thr
Ser
Leu
Ser
Thr
Val
Ala
Thr
Ser
Ala
Glu
Pro
Met
Ser

Ser

Ser
Ile
Asp
Ala
Ile
Thr
Pro
Trp
Thr
Met
Met
Val
Thr
Pro
Pro
Glu
Lys
Leu
Thr
Leu
Phe
Ala
Lys

Ala
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Gly
Gly
Ile
Glu
Ser
Thr
Ala
Ser
Ser
His
Ser
Thr
Ser
Ile
Asp
Asp
Thr
Ser
Ala
Thr
Ser
Arg
Lys

His

Gly
3420
Leu
3435
Ala
3450
Val
3465
Thr
3480
Pro
3495
Thr
3510
Ser
3525
Asn
3540
Thr
3555
Thr
3570
Pro
3585
Glu
3600
Ser
3615
Ile
3630
Val
3645
Asp
3660
Thr
3675
Thr
3690
Leu
3705
Ile
3720
Ser
3735
Ala
3750
Pro
3765

Lys Thr
Glu Thr
Pro Thr
Ser Ile
Thr Ile
Asn Pro
Glu Arg
Thr Ala
Leu Lys
Thr Ser
Pro His
Ser Ser
Arg Thr
Thr Phe
Leu Ser
Pro Val
Pro Asn
Leu Asp
Thr Ser
Glu Thr
Gly His
Ser Gly
Glu Gln

Gly Gln

Ser
Leu
Ala
Leu
Thr
Glu
Arg
Ala
Val
Phe
Gly
Asp
Leu
Ser
Thr
Ser
Thr
Trp
Ala
Met
Ile
Val
Thr

Val



Pro
Lys
Thr
Lys
Val
Leu
Thr
Pro
Asn
Ser
Ser
Met
Pro
Met
Gly
Ser
Ser
Ala
Pro
Ala
Phe
Asp
Ser

Ile

Arg
3770
Thr
3785
Thr
3800
Ser
3815
Ser
3830
Arg
3845
Ser
3860
Ser
3875
Thr
3890
His
3905
Pro
3920
Ser
3935
Asn
3950
Asp
3965
Ser
3980
Lys
3995
Asp
4010
Met
4025
Pro
4040
Thr
4055
Thr
4070
Thr
4085
Ser
4100
Leu
4115

Ser
Pro
Glu
Thr
Glu
Thr
Ser
Glu
Val
Ser
Val
Thr
Ser
Thr
Thr
Arg
Ser
Thr
Gly
Ala
Tyr
Ser
Ser

Leu

Ala
Asp
Ala
Pro
Asp
Leu
Pro
Ser
Glu
Thr
Val
Thr
Phe
Ser
Ala
Ile
Pro
Glu
Ala
Ser
Ser
Gln
Leu

Thr

Ala
Ala
Arg
Ser
Thr
Asn
Ser
Thr
Thr
Ile
Thr
Thr
Leu
Ser
Ile
Ser
Ser
Ser
Thr
Trp
Glu
Pro
Val

Ser

Thr
Thr
Ala
Ala
Ile
Thr
Trp
Thr
Thr
Pro
Thr
Trp
Thr
Thr
Thr
Ser
Glu
Gly
Ser
Thr
Lys
Ser
Pro

Gln
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Thr
3775
Phe
3790
Thr
3805
Pro
3820
Lys
3835
Leu
3850
Lys
3865
Asp
3880
Gly
3895
Ala
3910
Ser
3925
Pro
3940
Ile
3955
Thr
3970
Lys
3985
Ser
4000
Ala
4015
Gly
4030
Leu
4045
Gly
4060
Thr
4075
Pro
4090
Ile
4105
Gly
4120

Leu
Gln
Ser
Trp
Glu
Asp
Ser
Lys
Trp
His
Thr
Glu
Glu
Gln
Gly
Phe
Ile
Met
Ser
Thr
Thr
Pro
His

His

Asp Val
Arg Gln
Asp Ser
Ile Thr
Val Thr
Ile Asn
Ser Pro
Glu Ala
Val Thr
Ser Ala
Arg Glu
Ser Thr
Leu Arg
Thr Ser
Pro Arg
Leu Ala
Thr Arg
Ile Leu
Ala Pro
Pro Leu
Leu Phe
Ser Val
Ala Thr

Ser Pro
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Ile
Gly
Trp
Glu
Ser
Leu
Tyr
Ile
Ser
Ser
Gln
Arg
Asp
Ile
Thr
Gln
Leu
Ala
Thr
Ala
Ser
Glu
Thr

Ser

Pro
3780
Gln
3795
Asn
3810
Met
3825
Ser
3840
Glu
3855
Glu
3870
His
3885
Ser
3900
Ser
3915
Ala
3930
Ala
3945
Val
3960
Ile
3975
Glu
3990
Ser
4005
Ser
4020
Met
4035
Leu
4050
Thr
4065
Lys
4080
Glu
4095
Ser
4110
Ser
4125

His Thr
Thr Ala
Glu Lys
Met Asn
Ser Ser
Ser Gly
Arg Ile
Pro Ser
Glu His
Lys Leu
Ile Vval
Arg Thr
Ser Pro
Ser Ser
Ile Thr
Met Arg
Asn Phe
Gln Thr
Asp Thr
Thr Gln
Gly Pro
Thr Ser
Pro Ser

Thr Pro

Ala
Leu
Glu
Ser
Val
Thr
Ala
Thr
Ala
Thr
Ser
Glu
Tyr
Pro
Ser
Ser
Pro
Ser
Ser
Arg
Glu
Ser
Asn

Pro



Val
Thr
Pro
Ala
Val
Gly
His
Ser
Leu
Thr
His
Ser
Val
Gly
Gln
Glu
Thr
Pro
Phe
Gln
Gly
Val
Leu

Ser

Thr
4130
Asp
4145
Asn
4160
Ser
4175
Thr
4190
His
4205
Ile
4220
Glu
4235
Gln
4250
Ser
4265
Val
4280
Ser
4295
Ser
4310
Val
4325
Gly
4340
Thr
4355
Thr
4370
Pro
4385
Leu
4400
His
4415
Leu
4430
Thr
4445
Ala
4460
Ile
4475

Ser
Met
Leu
Arg
Asn
Thr
Met
Thr
Glu
Thr
Thr
Pro
Thr
Thr
Pro
Pro
Leu
Ser
Val
Thr
Val
Asn
Thr

Asn

Val
Ser
Ser
Asp
Met
Lys
Gly
Thr
Arg
Val
Lys
His
Asn
Ile
Tyr
Leu
Ile
Val
Thr
Ser
Lys
Ser
Leu

Lys

Phe
Arg
Ser
Thr
Glu
Pro
Asp
Glu
Ser
Ile
Thr
Gln
Pro
Thr
Leu
Ala
Ser
Ala
Thr
Ser
Thr
Pro
Ala

Ala

Leu
Ile
Thr
Lys
Ala
Ser
Ile
Ile
Thr
Thr
Gln
Phe
Ser
Thr
Leu
Val
Lys
Glu
Ile
Pro
Thr
Gln
Ala

Val
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Ser
4135
Ser
4150
Ala
4165
Ala
4180
Thr
4195
Lys
4210
Thr
4225
Glu
4240
Ser
4255
His
4270
Ala
4285
Ile
4300
Thr
4315
Gln
4330
Asp
4345
Thr
4360
Gly
4375
Thr
4390
Pro
4405
Val
4420
Asp
4435
Asn
4450
Thr
4465
Thr
4480

Glu
Leu
Gly
Ile
Ser
Ala
Ser
Thr
Gln
Val
Thr
Thr
Ser
Thr
Thr
Pro
Pro
Ser
Pro
Ser
Met
Leu
Thr

Asn

Thr Ser
Glu Pro
Glu Ala
His His
Ser Glu
Thr Ser
Ser Thr
Val Ser
Val Ala
Ser Ser
Phe Ser
Ser Thr
Leu Ile
Gly Pro
Ser Thr
Asp Phe
Lys Asp
Tyr Pro
Ala Thr
Ala Thr
Leu Asn
Asn Asn
Asp Ile

Met Gly
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Gly
Gly
Leu
Ser
Tyr
Pro
Ser
Ser
Ser
Gly
Ser
Asn
Met
Thr
Met
Met
Val
Ser
Ser
Ser
Thr
Pro
Glu

Thr

Leu
4140
Thr
4155
Ser
4170
Ala
4185
Ser
4200
Leu
4215
Val
4230
Val
4245
Ser
4260
Asp
4275
Gly
4290
Thr
4305
Thr
4320
Gly
4335
Pro
4350
Gln
4365
Ser
4380
Ser
4395
Thr
4410
Val
4425
Ser
4440
Ser
4455
Thr
4470
Ala
4485

Gly Lys
Ser Leu
Thr Tyr
Asp Thr
Pro Ile
Val Thr
Phe Gly
Asn Gln
Ala Thr
Ala Thr
Thr Ser
Phe Thr
Glu Ser
Ala Ala
Tyr Leu
Ser Glu
Trp Thr
Leu Thr
Leu Gln
Leu Thr
Met Glu
Asn Glu
Ile His

Ser Ser

Thr
Pro
Glu
Ala
Pro
Ser
Ser
Gly
Glu
Thr
Ile
Asp
Ser
Thr
Thr
Lys
Ser
Pro
Gly
Ser
Pro
Ile
Pro

Ala



His
Ala
Ala
Glu
Leu
Asn
Pro
Lys
Ser
Gly
Ser
Gly
Lys
Ser
Ser
Ser
Lys
Met
Thr
Asn
Ser
Thr
Ser

Thr

Val
4490
Thr
4505
Ser
4520
Pro
4535
Gln
4550
Val
4565
Ser
4580
Phe
4595
Pro
4610
Ser
4625
Thr
4640
Phe
4655
Asp
4670
Pro
4685
Val
4700
Met
4715
Val
4730
Ser
4745
Asp
4760
Val
4775
Ala
4790
Ser
4805
Ser
4820
Pro
4835

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

Lys

His
Pro
Ser
Ser
Met
Val
Asp
Asp
Met
Gly
Glu
His
Ser
Ser
Phe
Ser
Thr
Thr
Glu
Thr
Pro
Met
Thr

Leu

Ser
Met
Ile
Ser
Asn
Gly
Ala
Ile
Thr
Ala
Thr
Ser
Gln
Gln
Thr
Val
Ser
Leu
Thr
Thr
Glu
Glu
Thr

Arg

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

Glu
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Leu
4495
Pro
4510
Gly
4525
Thr
4540
Thr
4555
Ile
4570
Phe
4585
Ser
4600
Ser
4615
Ser
4630
Ala
4645
Ile
4660
Asn
4675
Pro
4690
Gln
4705
Thr
4720
Glu
4735
Asp
4750
His
4765
Ser
4780
Ser
4795
Thr
4810
Thr
4825
Thr
4840

Pro
Ala
Ser
Ala
Thr
Thr
Ile
Val
Thr
Lys
Gly
Thr
Pro
Val
Trp
Ser
Thr
Ile
Pro
Ala
Lys
Thr
Glu

Ser

Val Ser
Ser Ser
Glu Thr
Gly Arg
Glu Ser
Glu Ala
Pro Thr
Ala Ser
His Met
Ile Pro
Thr Pro
Thr Ala
Pro Phe
Leu Val
His Ser
Ser Leu
Val Thr
Ser Val
Ser Ile
Phe Glu
Val Thr
Ile Ser
Thr Glu

Ile Ser
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Ser
Met
Thr
Lys
Asn
Thr
Pro
Ser
Thr
Leu
Ser
Met
Gln
Thr
Thr
Val
Ser
Thr
Asn
Ser
Ser
Arg
Thr

Gln

Glu
4500
Gly
4515
Asp
4530
Glu
4545
Ile
4560
Lys
4575
Ala
4590
Arg
4605
Thr
4620
Ala
4635
Val
4650
Asn
4665
Asp
4680
Thr
4695
Ser
4710
Lys
4725
Ser
4740
Ser
4755
Thr
4770
His
4785
Pro
4800
Ser
4815
Thr
4830
Glu
4845

Pro Ser
Asp Ala
Ile Glu
Asn Ser
Ile Leu
Met Glu
Gln Ser
Leu Ser
Thr Gln
Leu Asp
Val Thr
Asn Asp
Glu Ala
Leu Pro
Ser Pro
Thr Ala
Pro Gln
Ala Ala
Val val
Ser Thr
Asn Val
Ile Pro
Ser Ser

Ile Thr

Thr
Leu
Gly
Thr
Ser
Val
Thr
Asn
Thr
Thr
Glu
Val
Ser
Ser
Val
Gly
Ser
Thr
Thr
Val
Thr
Lys
Leu

Ser



Ser
Thr
Ser
Thr
Ser
Thr
Gln
Asp
Thr
Leu
Leu
Ser
Pro
Ile
Pro
Gly
Lys
Ala
Asn
Glu
Phe
Ser
Asp

Arg

Thr
4850
Thr
4865
Phe
4880
Glu
4895
Ala
4910
Ser
4925
Ala
4940
Val
4955
Ser
4970
Ser
4985
Pro
5000
Gly
5015
Val
5030
Leu
5045
Ser
5060
His
5075
Ala
5090
Pro
5105
Ile
5120
Thr
5135
Leu
5150
Thr
5165
Lys
5180
Val
5195

Glu
Glu
Pro
Thr
Glu
Gln
Gly
Thr
Pro
Ser
Glu
Leu
Thr
Ala
Ile
Glu
Thr
Ser
Lys
Ser
Leu
Gly
Ser

Phe

Thr
Val
Gly
Asn
Ile
Asp
Ile
Thr
Pro
Pro
Asp
Val
Ser
Thr
Asn
Ser
Thr
Thr
Arg
Thr
Ser
Val
Thr

Thr

Ser
Ser
Pro
Thr
Thr
Thr
His
Leu
Ser
Ala
Lys
Lys
Ser
Ser
Thr
His
Gln
Ser
Glu
Ser
Lys
Asn
Val

Ser

Thr
Arg
Asp
Arg
Ile
Phe
Ser
Met
Val
Met
Leu
Ile
Leu
Lys
Glu
Ser
Met
Met
Pro
Gln
Val
Ser
Pro

Ser
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Val
4855
Thr
4870
Gln
4885
Leu
4900
Thr
4915
Thr
4930
Ala
4945
Ser
4960
Asp
4975
Thr
4990
Ser
5005
Thr
5020
Pro
5035
Asp
5050
Glu
5065
Pro
5080
Val
5095
Pro
5110
Thr
5125
Glu
5140
Pro
5155
Ser
5170
Pro
5185
Ile
5200

Pro
Asp
Ser
Ser
Thr
Met
Met
Arg
Lys
Thr
Ser
Asp
Asn
Ser
Thr
Ala
Ile
Val
Tyr
Ser
Thr
Ser
Asp

Lys

Tyr Lys
Val Thr
Thr Val
Thr Ser
Gln Thr
Asp Pro
Thr His
Ile Pro
Thr Ser
Pro Ser
Pro Met
Ile Leu
Phe Ser
Lys Asp
Asn Val
Leu Ala
Thr Thr
His Gly
Phe Leu
Ser Phe
Gly Thr
Lys Ile
Thr Phe

Thr Lys
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Glu
Ser
Ser
Pro
Gly
Ser
Gly
Gln
Ser
Leu
Thr
Arg
Ser
Thr
Lys
Asp
Thr
Ser
Thr
Pro
Ile
Ser
Thr

Ser

Leu
4860
Ser
4875
Leu
4890
Ile
4905
Pro
4920
Asn
4935
Phe
4950
Asp
4965
Pro
4980
Ile
4995
Ser
5010
Thr
5025
Thr
5040
Lys
5055
Ala
5070
Ser
5085
Val
5100
Ser
5115
Pro
5130
Thr
5145
Thr
5160
Thr
5175
Gly
5190
Ala
5205

Thr
Ser
Asp
Met
His
Thr
Ser
Val
Ser
Ser
Leu
Arg
Ser
Glu
Asn
Glu
Gly
Glu
Arg
Asp
Glu
Pro
Glu

Glu

Gly
Ser
Ile
Thr
Gly
Thr
Gln
Ser
Ser
Ser
Leu
Leu
Asp
Ile
Asn
Thr
Asp
Thr
Leu
Thr
Val
Asp
Ile

Met

Ala
Thr
Ser
Glu
Ala
Pro
Leu
Trp
Phe
Thr
Thr
Glu
Lys
Phe
Ser
Pro
Pro
Thr
Arg
Ser
Ser
His
Pro

Thr



Ile

Leu

Ser

Met

Val

Met

Pro

Val

Thr

Ala

Ser

His

Ala

Val

Thr

Thr

Ser

Ile

Ile

Ser

Thr

Thr

Gln

Pro

Thr
5210
Pro
5225
Thr
5240
Gly
5255
Glu
5270
Thr
5285
Ser
5300
Thr
5315
Ser
5330
Thr
5345
Thr
5360
Lys
5375
Thr
5390
Ser
5405
Glu
5420
Ser
5435
Tyr
5450
Ser
5465
Ala
5480
Pro
5495
Thr
5510
Ser
5525
Gly
5540
Gly
5555

Thr
Leu
Val
Met
Glu
Ser
Ser
Thr
Ser
Tyr
Asn
Ser
Pro
Thr
Pro
Glu
Val
Ser
Pro
Ile
Thr
Thr
Phe

Asp

Gln
Asp
Thr
Gly
Thr
Pro
Pro
Thr
Pro
Lys
Thr
Gln
Leu
Ser
Thr
Lys
Pro
Ser
Asp
Met
Pro
Thr
Pro

Val

Ala
Thr
Gln
Pro
Ser
Ser
Leu
Asp
Pro
Asp
Ala
Ser
Met
Thr
Ala
Thr
Thr
Arg
Ile
Thr
Gly
Leu
His

Ser

Ser
Ser
Gly
Gly
Ser
Pro
Pro
Val
Asn
Thr
Val
Ser
Ser
Pro
Ser
Ser
Gly
Thr
Ser
Lys
Ala
Phe
Ser

Trp
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Pro
5215
Thr
5230
Phe
5245
Asn
5260
Val
5275
Val
5290
Val
5305
Leu
5320
Leu
5335
Ala
5350
Thr
5365
Val
5380
Thr
5395
Asn
5410
Leu
5425
Ser
5440
Ala
5455
Ser
5470
Thr
5485
Ser
5500
Thr
5515
Gln
5530
Glu
5545
Met
5560

Pro
Thr
Pro
Val
Ser
Ser
Thr
Gly
Ser
His
Asn
Leu
Thr
Ile
Ser
Thr
Ile
Ile
Gly
Ala
Ser
Gly
Ile

Thr

Glu Ser
Leu Ser
Tyr Ser
Ser Trp
Ser Leu
Ser Thr
Ala Leu
Thr Thr
Ser Ile
Thr Glu
Val Gly
Ala Asp
Ser Thr
Ser Gln
Pro Arg
Thr Glu
Thr Gln
Ser Asp
Met Ile
Glu Met
Gln Gly
Gly Thr
Thr Thr

Thr Pro
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Ala

Gln

Glu

Met

Met

Ser

Pro

Ser

Thr

Ala

Thr

Ser

Leu

Thr

Leu

Thr

Ala

Leu

Thr

Thr

Ile

His

Leu

Pro

Ser
5220
Gly
5235
Val
5250
Thr
5265
Ser
5280
Pro
5295
Thr
5310
Pro
5325
His
5340
Ala
5355
Ser
5370
Glu
5385
Gly
5400
Asn
5415
Arg
5430
Asn
5445
Ser
5460
Asp
5475
Arg
5490
Val
5505
Leu
5520
Ser
5535
Arg
5550
Val
5565

His Ser
Gly Thr
Thr Thr
Thr Pro
Ser Pro
Gln Ser
Ser Val
Glu Ser
Glu Arg
Met His
Gly Ser
Thr Ser
Asp Thr
Gln Ile
Glu Ser
Thr Ala
Arg Thr
Arg Pro
Leu Phe
Thr Thr
Pro Trp
Thr Val
Ser Arg

Glu Glu

Thr
His
Leu
Pro
Ala
Ile
Leu
Val
Pro
His
Gly
Lys
Ser
Gln
Ser
Phe
Glu
Thr
Thr
Gln
Asp
Ser
Thr

Thr



Ser
Pro
Pro
Val
Asn
Thr
Ala
Ser
Met
Thr
Ser
Asn
Thr
Arg
Ile
Thr
Gly
Ala
His
Ser
Ser
Ser
Ser

Thr

Ser
5570
Val
5585
Val
5600
Leu
5615
Leu
5630
Ala
5645
Val
5660
Ser
5675
Gly
5690
Pro
5705
Leu
5720
Thr
5735
Thr
5750
Thr
5765
Ser
5780
Gly
5795
Thr
5810
Ser
5825
Ser
5840
Trp
5855
Pro
5870
Ala
5885
Leu
5900
His
5915

Ser
Thr
Gly
Ser
His
Ala
Val
Ile
Ala
Ile
Val
Thr
Thr
Thr
Ser
Ile
Trp
Glu
Gln
Val
Val
Leu

Ser

Phe

Ser

Ala

Thr

Ser

Thr

Asn

Pro

Thr

Phe

Pro

Thr

Thr

Ile

Glu

Thr

Ser

Glu

Glu

Ser

Pro

Ser

Thr

Glu

Ser
Thr
Leu
Thr
Pro
Glu
Val
Ala
Phe
Phe
Gly
Glu
Glu
Ser
Thr
Glu
Gln
Gly
Thr
Pro
Leu
Gly
Ser

Leu

Leu
Ser
Leu
Ser
Thr
Ala
Gly
Asp
Ala
Glu
Leu
Thr
Val
Gly
Ile
Met
Ala
Thr
Thr
Pro
Pro
Ser
Gly

Val
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Ser Pro Ser Met Thr

Met
5575
Pro
5590
Thr
5605
Pro
5620
Gln
5635
Met
5650
Thr
5665
Ser
5680
Met
5695
Thr
5710
Arg
5725
Ser
5740
Ser
5755
Pro
5770
Thr
5785
Ala
5800
Thr
5815
His
5830
Thr
5845
Ser
5860
Ala
5875
Ser
5890
Arg
5905
Thr
5920

Glu
Ser
Glu
Glu
His
Ser
His
Gly
Arg
Asp
Thr
Arg
Asp
Arg
Ile
Leu
Ser
Met
Val
Ile
Pro
Arg

Ser

Ser Ile
Val Leu
Pro Val
Arg Leu
Ala Ser
Ile Ser
Thr Ser
Asp Thr
Ile Gln
Thr Arg
Val Leu
Thr Glu
His Ser
Leu Ser
Thr Asn
Thr Leu
Pro Val
Ser Arg
Glu Glu
Thr Ser
Thr Ser
Lys Thr

Ser Leu
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Pro
Val
Thr
Thr
Met
Gly
Lys
Ser
Thr
Thr
Ser
Val
Lys
Thr
Gln
Asp
Thr
Ser
Thr
His
Ala
Ile

Pro

5580
Ser
5595
Thr
5610
Ser
5625
Thr
5640
His
5655
His
5670
Ala
5685
Val
5700
Glu
5715
Ser
5730
Glu
5745
Ile
5760
Met
5775
Phe
5790
Thr
5805
Thr
5820
Gln
5835
Thr
5850
Ser
5865
Ser
5880
Leu
5895
Asp
5910
Ser
5925

Ser Pro
Ser Pro
Thr Thr
Ser Pro
Tyr Lys
Thr Asn
Glu Ser
Thr Ser
Ser Thr
Ser Thr
Glu Glu
Val Pro
Thr Ser
Ser Pro
Pro Phe
Gly Pro
Ser Ser
Arg Phe
Lys Gly
Ser Pro
Ser Leu
Pro Val
Met Leu

Ala Ser

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

Ser



Phe
Thr
Thr
Gln
Glu
Lys
Lys
Asn
Ser
Ser
Ser
Thr
Gln
Pro
Val
Ser
Val
Ser
Leu
Arg
Thr
Ala
Val

Ile

Ser
5930
Ile
5945
Asn
5960
Pro
5975
Asp
5990
Asn
6005
Glu
6020
Thr
6035
Arg
6050
Ala
6065
Ser
6080
Ile
6095
Leu
6110
Ser
6125
Met
6140
Ala
6155
Thr
6170
Thr
6185
Ala
6200
Ser
6215
Thr
6230
Asn
6245
Ser
6260
Thr
6275

His
Ser
Ser
Ala
Val
Asp
Val
Ala
Gln
His
Ala
Thr
Ala
Asn
Glu
Thr
Ser
Lys
Pro
Asp
Val
Pro

Ser

Glu
Phe
Met
Gly
Ile
Asp
Ser
Phe
Glu
Ser
Ser
Thr
Leu
Arg
Asn
Glu
Ser
Ser
Ile
Gln
Thr
Gly
Asp

Thr

Ile
Ser
His
His
Val
Arg
Thr
Ser
Val
Thr
Asn
Gln
Asp
Thr
Asp
Ala
Pro
Leu
Thr
Asn
His
Thr
Ser

Ser

Leu
Glu
Lys
Thr
Ser
Asp
Ala
Ser
Thr
Lys
Ser
Thr
Thr
Gln
Leu
Asn
Ser
Val
Asp
Leu
Thr
Thr
Asp

Gly
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Ser Glu Ala

Thr
5935
Asn
5950
Leu
5965
Pro
5980
Thr
5995
Ser
6010
Leu
6025
Val
6040
Tyr
6055
Ser
6070
Pro
6085
Gly
6100
Ser
6115
Asp
6130
Asn
6145
Ser
6160
Pro
6175
Ser
6190
Met
6205
Arg
6220
Met
6235
Ser
6250
Pro
6265
Asp
6280

Thr Ala Glu

His
Pro
Ser
Thr
Val
Ser
Tyr
Pro
Pro
Pro
Thr
Phe
Asp
Leu
Val
Val
Asp
Asn
His
Ser
Tyr

Ser

Ser
Lys
Thr
Ser
Met
Leu
Asp
Asp
Leu
Ser
Ile
Val
Val
Ser
Thr
Thr
Thr
Thr
Pro
Pro
Lys

Ile

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

Val

Page 126

Ser
Thr
Val
Thr
Gly
Leu
Ser
Ala
Thr
Ser
Ile
Val
Thr
Ser
Lys
Gln
Thr
Val
Leu
Ala
Ile
Glu
Thr

Ser

Thr
5940
Asn
5955
Ser
5970
Gly
5985
Ser
6000
Thr
6015
Thr
6030
Ala
6045
Phe
6060
Pro
6075
Ser
6090
Thr
6105
Ser
6120
Glu
6135
Thr
6150
Ala
6165
Leu
6180
Pro
6195
Glu
6210
Thr
6225
Asn
6240
Phe
6255
Ser
6270
Thr
6285

Asn Thr Glu

Met Gly Thr

Ile
Ser
Pro
Pro
Thr
Thr
Met
Glu
Thr
Ser
Ala
Thr
Ser
Pro
Gln
Thr
Pro
Ser
Thr
Tyr
Ala

Ser

His
Met
Glu
Glu
Glu
Glu
Pro
Ala
His
Leu
Gly
Thr
Pro
Leu
Glu
Pro
Val
Glu
Ala
Phe
Val

Met

Ser
Met
Thr
Leu
Ser
Val
Ala
Ser
Lys
Gly
Thr
Ser
Phe
Leu
His
Thr
Thr
Ala
Val
Thr
Val

Pro



Arg
Leu
Ser
Ala
Thr
Ser
Lys
Ala
Ser
Leu
Gly
Leu
Thr
Leu
Val
Pro
Ser
Lys
Val
Val
Met
Thr
His

Ala

Ser
6290
Ile
6305
Ser
6320
Thr
6335
Ser
6350
Thr
6365
Ser
6380
Thr
6395
Gln
6410
Asp
6425
Thr
6440
Leu
6455
Leu
6470
Pro
6485
Ala
6500
Thr
6515
Thr
6530
Glu
6545
Thr
6560
Ser
6575
Glu
6590
Ser
6605
Lys
6620
Ser
6635

Ser
Phe
Ser
Thr
Ile
Arg
Glu
Ser
Ala
Leu
Ser
Ser
Pro
Thr
Ser
Thr
Asn
Ser
Ser
Thr
Ser
Gln
Leu

Ser

Ala
Arg
Asp
Glu
Gln
Ser
Glu
Gln
Gly
Ser
Pro
Leu
Glu
Ser
Leu
Ser
Ile
Tyr
Pro
Ser
Thr
Asp
Thr

Arg

Met
Leu
Thr
Val
Gly
Val
Arg
Gly
Thr
Thr
Pro
Pro
Ser
Gly
Pro
Glu
Ala
Ser
Met
Met
Phe
Pro
Thr

Arg

Lys
Arg
Ser
Ser
Thr
Thr
Thr
Thr
His
Leu
Ser
Ala
Arg
Leu
Pro
Asp
Val
Ser
Val
Pro
Ser
Ile
Gly

Thr
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Lys
6295
Glu
6310
Thr
6325
Arg
6340
Glu
6355
Met
6370
Ile
6385
Leu
6400
Ser
6415
Thr
6430
Val
6445
Ile
6460
Pro
6475
Val
6490
Asn
6505
Ile
6520
Thr
6535
Val
6550
Thr
6565
Gly
6580
Leu
6595
Val
6610
Ala
6625
Ser
6640

Ile
Thr
Val
Thr
Lys
Leu
Ala
Thr
Ala
Ser
Glu
Thr
Ser
Lys
Leu
Lys
Asn
Pro
Ser
Ser
Ala
Ser
Thr

Ile

Glu
Ser
Phe
Glu
Pro
Ser
Thr
Trp
Met
Arg
Lys
Ser
Ser
Thr
Gly
Asp
Val
Ala
Phe
Ser
His
Thr
Glu

Pro

Ser
Thr
Asp
Leu
Thr
Thr
Gln
Asp
Thr
Val
Thr
Pro
Pro
Thr
Ser
Thr
Gly
Tyr
Asn
Glu
Gly
Glu
Thr

Gly
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Glu
Ser
Lys
Thr
Met
Phe
Thr
Thr
His
Pro
Ser
Ser
Val
Asp
Thr
Glu
Thr
Ser
Ile
Ile
Leu
Lys
Ser

Pro

Thr
6300
Gln
6315
Ala
6330
Ser
6345
Ser
6360
Ala
6375
Gly
6390
Ser
6405
Gly
6420
Glu
6435
Ser
6450
Pro
6465
His
6480
Met
6495
Ser
6510
Lys
6525
Thr
6540
Glu
6555
Arg
6570
Thr
6585
Lys
6600
Ser
6615
Arg
6630
Asp
6645

Thr
Lys
Phe
Ser
Pro
Gly
Pro
Ile
Phe
Tyr
Ser
Val
Leu
Leu
His
Met
Thr
Pro
Asp
Arg
Gly
Ala
Thr

His

Phe
Ile
Thr
Ser
Asp
Leu
His
Thr
Ser
Ile
Ser
Pro
Thr
Ala
Lys
Tyr
Ser
Pro
Thr
Ile
Thr
Val
Glu

Ser

Ser
Gly
Ala
Arg
Thr
Thr
Arg
Thr
Gln
Ser
Ser
Thr
Ser
Ser
Ile
Pro
Glu
Lys
Ile
Glu
Ser
Leu
Val

Thr



Glu
Ser
Thr
Asp
Thr
Asp
Thr
Pro
Ser
Asp
Asn
Thr
Thr
Val
Thr
Val
Leu
Phe
Thr
Thr
Ser
Glu
Ser

Ser

Ser
6650
Leu
6665
Gly
6680
Thr
6695
Gln
6710
Pro
6725
Ser
6740
Pro
6755
Pro
6770
Thr
6785
Leu
6800
Thr
6815
Asn
6830
Leu
6845
Thr
6860
Ser
6875
Thr
6890
Ser
6905
Thr
6920
Ser
6935
Thr
6950
Ser
6965
Thr
6980
Gln
6995

Pro
Gly
Pro
Pro
Glu
Glu
Phe
Val
Met
Leu
Ser
Ala
Val
Ala
Ser
Ser
Pro
Thr
Ala
Ile
Arg
Ala
Ser

Ala

Asp
Ile
Pro
Thr
Phe
Ile
Ser
Ser
Thr
Gly
Ser
Ile
Glu
Asp
Thr
Glu
Gly
Asp
Glu
Pro
Thr
Glu
Gln

Lys

Ile
Thr
Leu
Thr
Pro
Leu
Ser
Ser
Ser
Thr
Thr
Glu
Thr
Ser
Met
Thr
Leu
Thr
Val
Gly
Met
Met
Asp

Thr

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

His
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Thr
6655
Ser
6670
Ser
6685
Ser
6700
Ser
6715
Trp
6730
Leu
6745
Leu
6760
Leu
6775
Pro
6790
His
6805
Met
6820
Ser
6835
Lys
6850
His
6865
Lys
6880
Glu
6895
Ile
6910
Arg
6925
Ser
6940
Arg
6955
Ile
6970
Leu
6985
Ser
7000

Glu
Ser
Thr
Arg
Glu
Thr
Met
Pro
Thr
Glu
Glu
His
Ser
Thr
Thr
Ile
Thr
Val
Thr
Gln
Leu
Pro
Thr

Thr

Val Ile
Asn Met
Ser Gln
Ala Gly
Met Thr
Ile Pro
Pro Ser
Lys Thr
Pro Ser
Pro Thr
Ile Leu
Pro Ser
Gly His
Lys Ala
Thr Val
Lys Arg
Ser Ile
Leu Ser
Glu Vval
Ser Thr
Phe Ala
Thr Gln
Leu Asp

Leu Thr
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Pro
Thr
Gly
Thr
Thr
Pro
Pro
Ile
Leu
Thr
Thr
Thr
Gly
Thr
Ser
Glu
Ser
Glu
Thr
Val
Ser
Thr
Thr

Gln

Ser
6660
Ile
6675
Thr
6690
His
6705
Val
6720
Ser
6735
Ala
6750
His
6765
Val
6780
Ser
6795
Thr
6810
Ser
6825
Ser
6840
Ala
6855
Thr
6870
Ser
6885
Gln
6900
Val
6915
Ser
6930
Leu
6945
Pro
6960
Gly
6975
Ser
6990
Arg
7005

Leu Pro
Ile Thr
Phe Thr
Ser Met
Met Asn
Ile Glu
Met Thr
Thr Thr
Met Thr
Ser Pro
Asp Glu
Thr Ala
Gln Ser
Pro Met
Ser Met
Thr Tyr
Asn Ala
Pro Thr
Ser Gly
Pro Glu
Thr Met
Pro Ser
Thr Thr

Phe Pro

Ile
Arg
Leu
Ala
Lys
Lys
Ser
Pro
Thr
Pro
Asp
Ala
Ser
Asp
Ser
Ser
Ser
Gly
Arg
Ile
Thr
Gly
Lys

His



Ser
Trp
Leu
Thr
Leu
Ser
Ser
Ala
Pro
Glu
Glu
Ser
Arg
Ser
Ser
Ser
Ile
Met
Ser
Thr
Thr
Leu
Ser

Ser

Glu
7010
Gln
7025
Leu
7040
Leu
7055
Leu
7070
Pro
7085
Asp
7100
Val
7115
Ser
7130
Thr
7145
Asp
7160
Arg
7175
Glu
7190
Ala
7205
Arg
7220
Ala
7235
Ile
7250
Thr
7265
Thr
7280
His
7295
Leu
7310
Pro
7325
Ala
7340
Ser
7355

Met
Ser
Ser
Pro
Thr
Glu
Glu
His
Ser
Ser
Thr
Ile
Thr
Val
Thr
Glu
Lys
Ile
Phe
Ser
Val
Val
Met

His

Thr
Ser
Leu
Val
Ser
Leu
Arg
Pro
Gly
Lys
Thr
Gln
Gly
Leu
Glu
Ser
Phe
Lys
Thr
Thr
Ser
Glu
Ile

Ser

Thr
Pro
Pro
Thr
Ser
Val
Leu
Ser
His
Ala
Val
Lys
Ser
Ser
Val
Thr
Pro
Thr
Leu
Met
Arg
Glu
Ser

Ser

Leu
Ser
Ala
Ile
Pro
Thr
Thr
Thr
Glu
Thr
Ala
Glu
Ser
Glu
Thr
Met
Thr
Gln
Asp
Thr
Gly
Thr
Pro

Ser
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Met
7015
Leu
7030
Thr
7045
Ser
7060
Val
7075
Ser
7090
Thr
7105
Asn
7120
Ser
7135
Ser
7150
Ile
7165
Ser
7180
Val
7195
Val
7210
Ser
7225
Leu
7240
Ser
7255
Thr
7270
Thr
7285
Gln
7300
Ala
7315
Ser
7330
Ser
7345
Ala
7360

Ser
Glu
Thr
Ser
Thr
Ser
Gly
Thr
Pro
Pro
Ser
Ile
Glu
Ser
Ser
Pro
Pro
Ser
Ser
Arg
Gly
Pro
Pro

Ser

Arg Gly
Asn Pro
Ser Pro
Ser Pro
Thr Thr
Pro Pro
Lys Asp
Ala Ala
Ser Ser
Met Phe
Thr Pro
Ser Ser
Thr Ser
Ile Gly
Ser Arg
Glu Ile
Ile Leu
Pro Pro
Thr Thr
Leu Pro
Asp Val
Pro Ser
Val Ser

Val Thr
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Pro
Ser
Pro
Leu
Asp
Lys
Thr
Ser
Ala
Ile
His
Leu
Ser
Ala
Thr
Ser
Ala
Gly
Pro
His
Pro
Ser
Ser

Ser

Gly
7020
Ser
7035
Pro
7050
Pro
7065
Met
7080
Leu
7095
Thr
7110
Asn
7125
Leu
7140
Thr
7155
Phe
7170
Ser
7185
Ala
7200
Thr
7215
Ser
7230
Thr
7245
Glu
7260
Ser
7275
Ser
7290
Ser
7305
Arg
7320
Gln
7335
Thr
7350
Leu
7365

Asp Met
Leu Pro
Ile Ser
Val Thr
Leu His
Ser His
Asn Thr
Val Glu
Ala Asp
Ser Thr
Leu Glu
Pro Lys
Ile Glu
Thr Glu
Ile Ser
Thr Arg
Ser Ser
Thr Ser
Leu Val
Glu Ile
Pro Ser
Leu Ser
Leu Pro

Leu Thr

Ser
Ser
Ser
Ser
Thr
Thr
Glu
Ile
Ser
Gln
Thr
Leu
Thr
Ile
Gly
Lys
Glu
Glu
Ile
Thr
Ser
Leu
Ala

Pro



Gly
Glu
Leu
Phe
His
Ala
Val
Ser
Thr
Ser
Ala
Thr
Ala
Gln
Asn
Ile
Gly
Thr
Pro
Pro
Thr
Ser
Asp

Gly

Gln
7370
Thr
7385
Ala
7400
Ser
7415
Glu
7430
Thr
7445
Ser
7460
Glu
7475
Ser
7490
Lys
7505
Ile
7520
Met
7535
Ser
7550
Thr
7565
Thr
7580
Gln
7595
Pro
7610
Ser
7625
His
7640
Leu
7655
Asp
7670
Ser
7685
Thr
7700
Thr
7715

Val
Ser
Thr
Asn
Ser
Ser
Thr
Pro
Glu
Val
Ser
Ser
Ser
Gly
Ala
Gly
Gly
Pro
Pro
Pro
Ile
Leu
Ala

Asn

Lys
Ser
Ser
Thr
Pro
Ala
Leu
Ala
Glu
Ser
Phe
Gln
Val
Pro
Thr
Phe
Gly
Pro
Val
Val
Leu
Ser
His

Val

Thr
Pro
Glu
Ala
Ser
Met
Thr
Ser
Thr
Thr
Ser
Asp
Leu
Ser
Thr
Pro
Val
Ser
Ser
Thr
Gly
Thr
Thr

Ala

Thr
Pro
Val
Val
Ser
Gly
Pro
Ser
Ser
Gly
Arg
Ile
Thr
Glu
Pro
His
Ser
Ser
Thr
Ser
Thr
Thr
Glu

Thr
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Glu
7375
Ser
7390
Thr
7405
Thr
7420
Val
7435
Thr
7450
Ala
7465
Leu
7480
Leu
7495
Ala
7510
Thr
7525
Ser
7540
Glu
7555
Ser
7570
Ser
7585
Pro
7600
Trp
7615
Pro
7630
Thr
7645
Leu
7660
Ser
7675
Ser
7690
Ala
7705
Thr
7720

Val
Leu
Thr
Lys
Leu
Ile
Leu
Thr
Ala
Thr
Ser
Ile
Ser
Thr
Trp
Glu
Pro
Leu
Phe
Leu
Thr
His
Val

Ser

Leu Asp
Ser Ser
Asp Thr
Val Gly
Pro Asp
Ser Ile
Ser Asn
Thr Arg
Thr Glu
Thr Glu
Met Ser
Gly Thr
Ala Lys
Leu Glu
Val Glu
Met Thr
Ser Pro
Ser Leu
Leu Ala
Thr Ser
Glu Pro
Glu Arg
His Pro

Ser Gly
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Ala
Thr
Glu
Thr
Ser
Met
Thr
Leu
Ala
Val
Gly
Ile
Met
Ser
Thr
Thr
Pro
Pro
His
Gly
Gly
Leu
Ser

Tyr

Ser
7380
Ser
7395
Lys
7410
Ser
7425
Glu
7440
Gly
7455
Arg
7470
Arg
7485
Asn
7500
Ser
7515
Pro
7530
Pro
7545
Thr
7560
Thr
7575
His
7590
Ser
7605
Phe
7620
Ala
7635
Ile
7650
Pro
7665
Thr
7680
Thr
7695
Thr
7710
Lys
7725

Ala
Val
Ile
Ser
Thr
Asp
Lys
Glu
Thr
Arg
Glu
Arg
Ile
Leu
Ser
Met
Val
Val
Pro
Ala
Ser
Thr
Asn

Ser

Glu
Glu
His
Ser
Thr
Thr
Ile
Thr
Val
Thr
Gln
Ile
Thr
Asn
Ile
Gly
Lys
Thr
Pro
Thr
Ser
Tyr
Thr

Gln

Pro
Ile
Pro
Gly
Lys
Ser
Gln
Ser
Leu
Glu
Ser
Ser
Thr
Leu
Val
Arg
Glu
Ser
Ser
Thr
Ser
Lys
Gly

Ser



Ser
Gly
Arg
Arg
Ser
Ser
Ile
Ser
Thr
Thr
Gln
Pro
Arg
Ser
Leu
Asp
Asn
Thr
Thr
Val
Ile
Gly
Leu

Leu

Val
7730
Asp
7745
Arg
7760
Glu
7775
Thr
7790
Lys
7805
Ser
7820
Pro
7835
Ser
7850
Ser
7865
Gly
7880
Glu
7895
Pro
7910
Pro
7925
Pro
7940
Met
7955
Leu
7970
Thr
7985
Asp
8000
Leu
8015
Thr
8030
Phe
8045
Thr
8060
Ala
8075

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

Thr

Ala
Ser
Gln
Ser
Leu
Asp
Asp
Met
Leu
Thr
Ser
Val
Phe
Ser
Thr
His
Ser
Thr
Gly
Asp
Thr
Glu
Gly

Glu

Asp
Val
Thr
Gly
Ser
Val
Ile
Thr
Gly
Thr
His
Ser
Ser
Ser
Ser
Lys
Thr
Glu
Thr
Ser
Met
Thr
Leu

Met

Ser
Leu
Glu
Ser
Lys
Thr
Ser
Glu
Ala
Ser
Ser
Trp
Leu
Thr
Leu
Ser
Ser
Lys
Ser
Gln
Glu
Ser
Arg

Ser
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Ser
7735
Thr
7750
Leu
7765
Glu
7780
Val
7795
Ser
7810
Thr
7825
Ser
7840
Thr
7855
Leu
7870
Gln
7885
Met
7900
Met
7915
Leu
7930
Leu
7945
Ser
7960
Val
7975
Thr
7990
Ser
8005
Thr
8020
Asp
8035
Arg
8050
Lys
8065
Thr
8080

Pro
Ser
Ala
Gly
Pro
Ile
Arg
Ala
Thr
Thr
Met
Ser
Ser
Pro
Thr
Glu
Glu
His
Ser
Ser
Thr
Ile
Thr

Val

Met Cys
Thr Pro
Ser Ser
Thr Ser
Thr Gly
Pro Gly
Thr Val
Glu Ile
Gln Gly
Met Thr
Ser Thr
Pro Pro
Ser Pro
Glu Ser
Ser Gly
Pro Val
Ile Leu
Pro Ser
Gly His
Lys Val
Ser Val
Gln Thr
Ser Ser

Leu Ser
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Thr
Ala
Leu
Ser
Ala
Pro
Ser
Thr
Thr
His
Leu
Leu
Ala
Ile
Leu
Thr
Ala
Ser
Glu
Thr
Ser
Glu
Ser

Gly

Thr
7740
Phe
7755
Thr
7770
Gly
7785
Thr
7800
Ala
7815
Trp
7830
Met
7845
Ser
7860
Ser
7875
Met
7890
Leu
7905
Thr
7920
Ser
7935
Ala
7950
Asn
7965
Thr
7980
Asn
7995
Ser
8010
Ser
8025
Thr
8040
Pro
8055
Glu
8070
Val
8085

Ser Thr
Leu Glu
Pro Gly
Thr Lys
Thr Glu
Gln Ser
Phe Ser
Asn Thr
Thr Leu
Thr Ile
Arg Arg
Glu Lys
Thr Ser
Ser Ser
Lys Thr
Ser Pro
Ser Glu
Arg Thr
Thr Ser
Pro Met
Ser Thr
Thr Ser
Gly Thr

Pro Thr

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

Gly



Ala
Thr
Ser
Glu
Ser
Asn
Ser
Trp
Leu
Thr
Leu
Ser
Ser
Asp
Ser
Glu
Gly
Ser
Arg
Ser
Ser
Pro
Thr

Ala

Thr
8090
Ser
8105
Thr
8120
Ser
8135
Thr
8150
Trp
8165
Glu
8180
Pro
8195
Leu
8210
Leu
8225
Leu
8240
Arg
8255
His
8270
Met
8285
Ile
8300
Thr
8315
Glu
8330
Arg
8345
Glu
8360
Thr
8375
Arg
8390
Asp
8405
Arg
8420
Ile
8435

Ala

Ile

Glu

Ala

Pro

Val

Met

Ser

Ser

Val

Asn

Glu

Glu

Gln

Ser

Pro

Thr

Ile

Thr

Val

Thr

Gln

Leu

Thr

Glu
Ser
Thr
Glu
Glu
Glu
Thr
Gln
Leu
Glu
Pro
Pro
Arg
Pro
Gly
Lys
Ser
Gln
Ser
Leu
Glu
Phe
Ser

Ile

Val
Gly
Ile
Met
Ser
Thr
Thr
Ser
Pro
Asp
Gly
Gly
Leu
Ser
His
Ala
Val
Ile
Ser
Ser
Val
Thr
Thr

Glu

Ser

Phe

Thr

Met

Thr

His

Leu

Ser

Ala

Phe

Leu

Thr

Thr

Thr

Glu

Thr

Ser

Glu

Ser

Glu

Ile

Ile

Ser

Thr
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Arg
8095
Ala
8110
Arg
8125
Ile
8140
His
8155
Ser
8170
Val
8185
Val
8200
Thr
8215
Pro
8230
Val
8245
Ser
8260
Thr
8275
His
8290
Ser
8305
Ser
8320
Ile
8335
Pro
8350
Glu
8365
Val
8380
Ser
8395
Ser
8410
Pro
8425
Gly
8440

Thr
Gln
Leu
Lys
Thr
Thr
Ser
Glu
Thr
Ser
Ile
Ser
Leu
Thr
Gln
Pro
Ser
Thr
Arg
Pro
Ser
Pro
Ile

Ser

Glu
Leu
Pro
Thr
Val
Val
Arg
Glu
Ser
Ala
Thr
Thr
Glu
Ala
Ser
Met
Thr
Ser
Ile
Ser
Arg
Asp
Met

Pro

Val
Thr
Thr
Gln
Asp
Thr
Ser
Thr
Pro
Ser
Thr
Ser
Asp
Val
Ser
Gly
Ser
Ser
Ser
Gly
Gly
Ile
Thr

Gly
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Thr
Val
Ser
Thr
Ile
Gln
Pro
Ser
Ser
Leu
Asp
Asn
Thr
Thr
Val
Thr
Asp
Leu
Ser
Ala
Thr
Ser
Glu

Ala

Ser
8100
Ser
8115
Ser
8130
Asp
8145
Ser
8160
Arg
8175
Gly
8190
Ser
8205
Pro
8220
Pro
8235
Arg
8250
Leu
8265
Val
8280
Asn
8295
Leu
8310
Thr
8325
Phe
8340
Thr
8355
Ala
8370
Thr
8385
Ser
8400
Thr
8415
Ser
8430
Thr
8445

Ser Ser
Pro Glu
Ile Met
Pro Pro
Thr Thr
Phe Ser
Asp Met
Ala Ser
Val Ser
Val Thr
Met Gly
Ser Ser
Asp Thr
Val Arg
Ser Asp
Tyr Thr
Phe Glu
Ser Gly
Thr Glu
Thr Glu
Met Ser
Glu Ala
Ala Glu

Ser Glu

Arg
Thr
Thr
Gly
Pro
His
Leu
Ser
Ser
Ser
Ile
Thr
Glu
Thr
Ser
Met
Thr
Leu
Gly
Val
Gly
Ile
Ser

Gly



Thr
His
Leu
Ser
Ala
Ser
Val
Ser
Thr
Asn
Ser
Ser
Thr
Ser
Thr
Thr
Gly
Glu
Thr
Ser
Arg
Pro
Val

Ser

Leu
8450
Ser
8465
Met
8480
Val
8495
Met
8510
Ser
8525
Lys
8540
Ser
8555
Ser
8570
Thr
8585
Pro
8600
Pro
8615
Ser
8630
Ser
8645
Ser
8660
Gly
8675
Arg
8690
Ile
8705
Thr
8720
Gly
8735
Ala
8750
His
8765
Ser
8780
Ser
8795

Thr
Thr
Ser
Glu
Thr
Ser
Thr
Pro
Glu
Pro
Ser
Met
Thr
Leu
Ser
Ala
Thr
Ser
Gly
Ala
Ser
Ser
Trp

Leu

Leu
Ala
Arg
Glu
Ser
Pro
Thr
Pro
Val
Val
Ser
Ala
Pro
Thr
Ala
Thr
Ser
Thr
Ser
Ser
Trp
Gly
Pro

Val

Asp
Ser
Thr
Ala
Thr
His
Asp
Asn
Thr
Val
Val
Thr
Ala
Ser
Thr
Thr
Thr
Glu
Ala
Ser
Pro
Met
Ser

Ser

Thr
Pro
Pro
Ser
Ser
Pro
Met
Leu
Lys
Asn
Leu
Thr
Phe
Gly
Glu
Lys
Pro
Thr
Glu
Gln
Gly
Thr
Arg

Leu
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Ser
8455
Gly
8470
Gly
8485
Ser
8500
Phe
8515
Val
8530
Leu
8545
Ser
8560
Asp
8575
Val
8590
Ala
8605
Ser
8620
Pro
8635
Leu
8650
Arg
8665
Val
8680
Gly
8695
Ile
8710
Met
8725
Gly
8740
Thr
8755
Thr
8770
Pro
8785
Ser
8800

Thr
Phe
Asp
Val
Phe
Thr
Arg
Ser
Arg
Gly
Asp
Thr
Glu
Arg
Ser
Ser
Pro
Thr
Thr
Thr
His
Pro
Ser

Ala

Thr Thr
Ser His
Val Pro
Ser Ser
Ser Thr
Ala Leu
Thr Ser
Thr Ser
Glu Lys
Thr Val
Leu Val
Leu Gly
Thr Met
Glu Ile
Ala Ser
Arg Thr
Ala Gln
Arg Ile
Ile Thr
Phe Thr
Ser Ala
Met Ser
Val Glu

Val Thr
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Phe
Ser
Trp
Ser
Leu
Leu
Ser
Ala
Ile
Ile
Thr
Asn
Met
Ser
Leu
Glu
Ser
Ser
Pro
Leu
Ala
Arg
Lys

Ser

Trp
8460
Glu
8475
Pro
8490
Leu
8505
Pro
8520
Thr
8535
Glu
8550
Glu
8565
His
8580
Tyr
8595
Thr
8610
Thr
8625
Thr
8640
Thr
8655
Ser
8670
Ala
8685
Thr
8700
Thr
8715
Lys
8730
Asp
8745
Thr
8760
Gly
8775
Thr
8790
Pro
8805

Ser Gly
Met Thr
Ser Leu
Ser Ser
Glu Ser
Leu Gly
Pro Glu
Ile Leu
Pro Ser
Lys His
Lys Pro
Ser Val
Gln Pro
Ser Gln
Gly Met
Leu Ser
Ile Ser
Pro Leu
Thr Gly
Thr Ser
His Arg
Pro Glu
Ser Pro

Ser Pro

Thr
Thr
Pro
Pro
Ile
Pro
Thr
Ala
Ser
Leu
Thr
Ser
Thr
Glu
Pro
Leu
Pro
Thr
His
Ser
Ser
Asp
Pro

Leu



Tyr
Thr
Asp
Ile
Thr
Gly
Leu
Thr
Ile
Pro
Pro
Asp
Asp
Arg
Ile
Leu
Thr
Ser
Glu
Thr
Ser
Lys
Ser

Thr

Ser
8810
Ser
8825
Thr
8840
Thr
8855
Glu
8870
Thr
8885
Pro
8900
Ile
8915
Thr
8930
Arg
8945
Ser
8960
Ser
8975
Gln
8990
Leu
9005
Thr
9020
Thr
9035
Ala
9050
Arg
9065
Glu
9080
Ser
9095
Ser
9110
Thr
9125
Pro
9140
Glu
9155

Thr
Leu
Ser
Ser
Ala
Ile
Glu
Lys
Arg
Glu
Thr
Met
Ser
Ser
Thr
Leu
Ser
Thr
Ala
Ser
Ser
Thr
Pro

Val

Pro
Phe
Leu
Asp
Ile
Ser
Pro
Asp
Ile
Thr
Val
Thr
Thr
Thr
Gln
Asp
Gln
Pro
Ser
Ser
Leu
Glu
Asn

Thr

Ser
Thr
Glu
Glu
Gln
Ala
Ser
Ile
Glu
Ser
Pro
Gln
Met
Ser
Thr
Thr
Gly
Gly
Ser
Pro
Pro
Leu
Leu

Thr

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

Asp
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Ser His Ser Ser Pro

Ser
8815
Val
8830
Val
8845
Leu
8860
Ser
8875
Gln
8890
Val
8905
Ser
8920
Glu
8935
Ser
8950
Lys
8965
Met
8980
Gln
8995
Ile
9010
Ser
9025
Thr
9040
Ser
9055
Val
9070
Ser
9085
Ser
9100
Thr
9115
Gly
9130
Ser
9145
Thr
9160

Met Met Lys

Thr
Ala
Glu
Glu
Thr
Thr
Ser
Gln
Ala
Ser
Asp
Lys
Pro
Thr
His
Pro
Phe
Ser
Ser
Thr
Thr

Glu

Thr
Thr
Asn
Phe
Ser
Thr
Thr
Glu
Leu
Ser
Ile
Thr
Gly
Phe
Ser
Trp
Ser
Thr
Leu
Ser
Ser

Lys

Ser
Ser
Thr
Tyr
Pro
Ile
Ser
Ile
Thr
Ser
Ser
Glu
Ala
Met
Gln
Leu
Leu
Leu
Leu
Ser
Ala

Leu
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Thr
Pro
Lys
Ala
Ser
Val
Pro
Thr
His
Ser
Arg
Thr
Ser
Thr
Ser
Met
Ser
Ser
Pro
Thr
Glu
Glu

Glu

8820
Thr
8835
Pro
8850
Ala
8865
Val
8880
Ser
8895
Val
8910
Ala
8925
Leu
8940
Ser
8955
Ala
8970
Gly
8985
Glu
9000
Thr
9015
Ser
9030
Gly
9045
Thr
9060
His
9075
Ser
9090
Asp
9105
Ser
9120
Pro
9135
Ile
9150
Met
9165

Leu Arg Val

Asp
Ser
Thr
Thr
Tyr
Thr
Ser
Thr
Ala
Thr
Pro
Val
Glu
Arg
Thr
Ala
Pro
Pro
Ser
Gly
Glu
Leu

Thr

Met
Met
Met
Gln
Pro
Ser
Ser
Pro
Thr
Ile
Ser
Ile
Met
Gly
His
Leu
Ser
Val
Ile
Leu
Thr
Ala

Asn

Leu
Asn
Glu
Met
Gly
Ser
Glu
Thr
Lys
Glu
Pro
Thr
Thr
Thr
Ser
Met
Val
Met
His
Val
Ser
Ile

Val



Val
Asp
Pro
Asp
Gly
Glu
Glu
Pro
Thr
Asp
Gln
Gly
Thr
Pro
Ser
Gly
Ser
Pro
Ser
Val
Thr
Lys
Met

Glu

Thr
9170
Ser
9185
Thr
9200
Thr
9215
Leu
9230
Lys
9245
Val
9260
Gly
9275
Ile
9290
Met
9305
Gly
9320
Thr
9335
Thr
9350
Leu
9365
Ser
9380
Ser
9395
Ile
9410
Glu
9425
Leu
9440
Phe
9455
Glu
9470
Val
9485
Val
9500
Ile
9515

Ser
Val
Gly
Ser
Met
Ser
Ser
Pro
Thr
Ala
Thr
His
Pro
Ser
Ser
Ser
Met
Thr
Ala
Glu
Glu
Ile
Ser

Glu

Gly
Thr
Asp
Arg
Glu
Thr
Arg
Ala
Arg
Ile
Phe
Ser
Met
Val
Val
His
Met
Thr
Ala
Asn
Leu
Ser
Thr

Ser

Tyr
Thr
Thr
Ile
Thr
Val
Thr
Gln
Ile
Thr
Thr
Ala
Ser
Glu
Thr
Ser
Lys
Ser
Ser
Thr
Tyr
Pro
Thr

Met

Thr
Lys
Asn
Gln
Ser
Leu
Glu
Ser
Ser
Pro
Leu
Thr
Arg
Lys
Ser
Ser
Ala
Ala
Lys
Ala
Ser
Val
Met

Ser

Sequence_Listing 13542-016-228

His
9175
Ala
9190
Val
9205
Thr
9220
Ile
9235
Ser
9250
Ala
9265
Thr
9280
Thr
9295
Lys
9310
Asp
9325
Thr
9340
Gly
9355
Asn
9370
Pro
9385
Pro
9400
Thr
9415
Pro
9430
Ala
9445
Ala
9460
Ser
9475
Val
9490
Pro
9505
Ser
9520

Glu
Thr
Leu
Lys
Ser
Ser
Ile
Met
Pro
Thr
Ser
Gln
Pro
Ser
Ser
Val
Asp
Asn
Thr
Ser
Ser
Thr
Gly

Leu

Ser Pro
Ser Ser
Thr Ser
Ser Lys
Glu Glu
Val Pro
Ser Ser
Ser Ser
Leu Thr
Gly Pro
Ser Ser
Arg Phe
Glu Asp
Pro Pro
Pro Leu
Pro Val
Met Leu
Met Asn
Thr Glu
His Vval
Pro Gly
Ser Ser
Ser Ser

Thr Pro
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Ser
Met
Thr
Leu
Thr
Thr
Ser
Asp
Arg
Ser
Thr
Pro
Val
Ser
Tyr
Thr
Asp
Ile
Thr
Glu
Phe
Ser
Gly

Gly

Ser
9180
Gly
9195
Pro
9210
Ser
9225
Ser
9240
Gly
9255
Arg
9270
Thr
9285
Lys
9300
Gly
9315
Ala
9330
Gln
9345
Ser
9360
Ser
9375
Ser
9390
Ser
9405
Ala
9420
Thr
9435
Glu
9450
Thr
9465
Ser
9480
Ile
9495
Ile
9510
Leu
9525

Val Leu
Ile Thr
Ala Phe
Leu Thr
Ser Ala
Ala Thr
Thr Ser
Ser Met
Glu Ser
Ala Thr
Ser Trp
Ser Val
Trp Pro
Leu Val
Thr Pro
Leu Phe
Ser Leu
Ser Asp
Ala Ile
Thr Ser
Glu Pro
Arg Asp
Thr Arg

Arg Glu

Ala
Tyr
Ser
Pro
Thr
Thr
Ile
Glu
Thr
Ser
Pro
Val
Ser
Ser
Ser
Thr
Glu
Glu
His
Ala
Thr
Asn
Ile

Thr



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

Ile

Thr
9530
Tyr
9545
Val
9560
Thr
9575
Thr
9590
Gln
9605
Gly
9620
Gln
9635
Pro
9650
Arg
9665
Ser
9680
Leu
9695
Glu
9710
Asn
9725
Met
9740
Ala
9755
Val
9770
Ile
9785
Ala
9800
Leu
9815
Ser
9830
Ala
9845
Ile
9860
Ile
9875

Ser
Lys
Met
Met
Ser
Thr
Thr
Gly
Glu
Ser
Pro
Pro
Val
Leu
Thr
Lys
Leu
Thr
Phe
Thr
Ile
Thr
His

Thr

Gln
Met
Pro
Ser
Pro
Gly
Ser
Leu
Ser
Ser
Val
Val
Leu
Ser
Asp
Val
Ala
Ser
Ser
Pro
Thr
Thr
Ile

Glu

Asp
Pro
Ser
Leu
Ile
Tyr
Met
Ser
Leu
Ser
Ser
Thr
Asp
Ser
Thr
Arg
Asp
Ala
Glu
Gly
Glu
Glu
Pro

Val

Ile
Ser
Ser
Asp
Met
Ser
Thr
His
Ser
Ser
Ser
Ser
Thr
Thr
Glu
Thr
Ser
Val
Thr
Phe
Thr
Val
Asp

Ile
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Ser Ser Thr

Thr
9535
Gly
9550
Arg
9565
Ile
9580
Thr
9595
Leu
9610
Phe
9625
Ser
9640
Trp
9655
Leu
9670
Thr
9685
Leu
9700
Ser
9715
Ser
9730
Lys
9745
Ser
9760
Glu
9775
Asp
9790
Arg
9805
Arg
9820
Ser
9835
Ser
9850
Ser
9865
Thr
9880

Ala Thr Pro

Thr
Ser
Glu
Ala
Leu
Glu
Thr
Thr
Leu
Ile
Ser
Val
Ile
Ser
Thr
Asp
Arg
Glu
Ala
Met
Asp

Arg

Ser
Asp
Ser
Thr
Ser
Met
Ser
Ser
Leu
Leu
Glu
Glu
His
Ser
Thr
Thr
Ile
Thr
Val
Thr
Gln

Leu

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

Ser
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Glu
Glu
Pro
Val
Glu
Gln
Thr
Asn
Arg
Pro
Ser
Gly
Lys
Pro
Ser
His
Thr
Val
Thr
Thr
Tyr
Ile
Thr

Ser

Thr
9540
Val
9555
Gly
9570
Val
9585
Ile
9600
Val
9615
His
9630
Leu
9645
Phe
9660
Leu
9675
Ser
9690
Leu
9705
Thr
9720
Ala
9735
Ser
9750
Glu
9765
Ile
9780
Phe
9795
Glu
9810
Ser
9825
Gly
9840
Met
9855
Met
9870
Ser
9885

Ser Thr
Ser Arg
Pro Ala
Thr Arg
Thr Ile
Thr Leu
Ser Thr
Met Ser
Val Glu
Thr Thr
Pro Ser
Val Lys
Ser Ser
Thr Ser
Asn Thr
Ser His
Pro Ser
Thr Ser
Pro Thr
Glu Glu
Val Pro
Ser Ser
Ser Pro

Ser Met

Val
Thr
Gln
Leu
Thr
Pro
Met
Arg
Thr
Ser
Ser
Thr
Ser
Glu
Ala
Ser
Met
Asn
Phe
Thr
Thr
Asn
Asp

Met



Ser
Gly
Pro
Ser
Trp
Leu
Leu
Leu
Gly
Leu
Ser
His
Ala
Ile
Ala
Met
Ser
Thr
Gln
Ser
Ser
Thr
Met

Val

Glu
9890
Ala
9905
Leu
9920
Glu
9935
Lys
9950
Leu
9965
Pro
9980
Thr
9995
Thr
10010
Ala
10025
Ser
10040
Glu
10055
Thr
10070
Ser
10085
Glu
10100
Ser
10115
Pro
10130
Ser
10145
Tyr
10160
Pro
10175
Arg
10190
Asp
10205
Pro
10220
Pro
10235

Ser
Thr
Ala
Met
Ser
Ser
Gln
Pro
Ser
Ala
Ser
Leu
Tyr
Thr
Pro
Leu
Gly
Ser
Thr
Ser
Phe
Leu
Ser

Arg

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

Ala Ile
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Lys Ser Ser Pro

Met Thr 1Ile Thr Thr Gln
9895

Ser Thr Leu Thr Leu Ala
9910

His Ser Thr Val Pro Pro
9925

Leu Met Ser Arg Ser Pro
9940

Phe Val Glu Lys Thr Ser
9955

Val Thr Thr Ser Pro Ser
9970

Pro Ser Ser Ser Phe Ser
9985

9900

Thr Thr Thr Ala

9915

Arg Phe Leu His

9930

Glu Asn Pro Ser

9945

Ser Ser Ser Ser

9960

Val Ser Ser Thr

9975

Val Thr Ser Leu

9990

Val Lys Thr Thr Asp Thr Ser

10000

10005

Pro Asn Leu Ser Gly Thr Ser

10015

10020

Val Thr  Thr Asp Thr Glu Lys

10030

10035

Val Thr  Asn Val Gly Thr Thr

10045

10050

Ser Val Ser Ile His Ser Glu

10060

10065

Gly Thr Pro Ser Ser Met Ala

10075

10080

Pro Ala Asn Phe Glu Thr Thr

10090

10095

His Leu Thr Ser Gly Phe Arg

10105

10110

Ser Ser Val Thr Pro Thr Asn

10120

10125

His Leu Leu Gln Ser Ser Lys

10135

10140

Thr Ser Ser Pro Asp Trp Pro

10150

10155

Pro Val Asp Ile Ile Thr Pro

10165

10170

Glu Ser Thr Gly Ile Thr Ser

10180

10185

Ser Val Thr Glu Ser Thr His

10195

10200

Ser Ala Glu Thr Ile Ser Thr

10210

10215

Glu Ala Met Thr Ser Phe Ala

10225

10230

Ser Gly Ser Gly Ser Pro Phe

10240
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10245

Thr Glu Pro

Val Glu Ile
Ile His Pro
Ser Ser Gly
Pro Ser Lys
Glu Thr Ser
Gly Phe Glu
Lys Thr Asn
Thr Pro Ser
Thr Asp Phe
Pro Ala Ser
Phe Asn Ala
Phe Pro Glu
His Leu Ser
Gly Thr Val
Thr Thr Gly

Ser Arg Thr



Glu
Leu
Thr
Ser
Ser
Thr
Thr
Tyr
Ile
Gly
Ala
Thr
Thr
Gly
Ile
Val
Thr
Glu
Arg
Asp
Thr
Thr
Ala

Pro

Ser
10250
Pro
10265
Thr
10280
Ser
10295
Ser
10310
Ser
10325
Arg
10340
Gln
10355
Met
10370
Thr
10385
Ser
10400
Thr
10415
Ser
10430
Thr
10445
Pro
10460
Pro
10475
Ser
10490
Ser
10505
Ser
10520
Thr
10535
Val
10550
Val
10565
Ile
10580
Leu
10595

Ser
Asp
Ala
Thr
Ser
Met
Val
Glu
Ile
Pro
Thr
Arg
Leu
Thr
Glu
Thr
Glu
Pro
Thr
Ser
Ser
Pro

Val

Pro
Ser
Ser
Thr
Thr
Gln
Thr
Pro
His
Arg
Lys
Thr
Ala
Thr
Glu
Thr
Ala
Thr
Val
Ala
Lys
Ser
Thr

Thr

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

Ile

Asp
Pro
Thr
Tyr
Gly
Gly
Ser
Leu
Thr
Val
Leu
Leu
Leu
Leu
Met
Ser
Pro
Ala
Gln
Trp
Thr
Ala
Ile

Ser

Sequence_Listing 13542-016-228

Ala
10255
Val
10270
Ile
10285
Arg
10300
Arg
10315
Arg
10330
Val
10345
Ser
10360
Lys
10375
Lys
10390
His
10405
Lys
10420
Thr
10435
Asn
10450
Ile
10465
Ser
10480
Arg
10495
Ser
10510
Thr
10525
Val
10540
Pro
10555
Thr
10570
Ser
10585
Gly
10600

Thr
Pro
Pro
Val
Leu
Thr
Glu
Thr
Ile
Gly
Thr
Thr
Thr
Ala
Thr
Leu
Thr
Leu
Leu
Ile
Asn
Ser
Pro

Thr

Leu
Phe
Ala
Asp
Val
Ser
Leu
Arg
Pro
Pro
Gly
Thr
Ser
Ser
Thr
Ala
Thr
Val
Asp
His
Phe
His
Ser

Asp

Ser
Ser
Leu
Thr
Met
Ser
Gly
Leu
Asn
Gln
Gly
Thr
Val
Met
Pro
Thr
Pro
Ser
Val
Pro
Phe
Gly
Glu

Thr

Thr
Ser
His
Ser
Val
Ser
Thr
Thr
Glu
Thr
Thr
Thr
Tyr
Gln
Tyr
Ser
Ser
Arg
Ser
Ala
His
Ala
Leu

Ser
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Ile
10260
Ser
10275
Glu
10290
Leu
10305
Ser
10320
Pro
10335
Val
10350
Arg
10365
Ala
10380
Ser
10395
Lys
10410
Ala
10425
Thr
10440
Met
10455
Val
10470
Leu
10485
Val
10500
Ser
10515
Ser
10530
Glu
10545
Ser
10560
Asp
10575
Asp
10590
Thr
10605

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

Thr

Glu
Phe
Thr
Thr
Leu
Leu
Ser
Asp
His
Ser
Met
Lys
Thr
Ser
Pro
Ala
Asn
Ala
Glu
Ile
Leu
Ser
Leu

Phe

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

Pro



Thr

Leu

Pro

Thr

Val

Ser

Pro

Ala

Val

Thr

Ala

Thr

Thr

Ala

Thr

Pro

Met

Pro

Thr

Phe

His

Val

Thr

Glu

Leu
10610
Thr
10625
Asn
10640
Ser
10655
Ser
10670
Gly
10685
Gly
10700
Gln
10715
Ser
10730
Ser
10745
Thr
10760
Val
10775
Thr
10790
Val
10805
Pro
10820
Ile
10835
Ala
10850
Thr
10865
Ser
10880
Ser
10895
Gly
10910
Pro
10925
Ser
10940
Thr
10955

Thr
His
Phe
Pro
Pro
Thr
Glu
Thr
Arg
Thr
Thr
Pro
Pro
Pro
Leu
Leu
Thr
Val
Ser
Leu
Thr
Gly
Thr

Thr

Lys
Pro
Ser
Gly
Gly
Asp
Pro
Ser
Leu
Thr
Val
Trp
Ser
Thr
Val
Thr
Ser
Ser
Arg
Gly
Glu
Met
Thr

Pro

Ser
Ala
His
Ala
Ala
Arg
Lys
Ser
Val
Asn
Ser
Thr
Met
Pro
Thr
Leu
His
Pro
Ala
Glu
Ala
Val
Leu

Ser

Pro
Glu
His
Glu
Glu
Asn
Thr
Ala
Thr
Arg
Leu
Thr
Thr
Thr
Ser
Ser
Gly
Gly
Val
Pro
Gly
Thr
Pro

Met

Sequence_Listing 13542-016-228
Glu Thr Glu Thr

His
10615
Thr
10630
Glu
10645
Thr
10660
Asp
10675
Met
10690
Ile
10705
Ile
10720
Ser
10735
Ala
10750
Val
10765
Ser
10780
Thr
10795
Val
10810
Ser
10825
Pro
10840
Glu
10855
Val
10870
Thr
10885
Glu
10900
Ser
10915
Ser
10930
Thr
10945
Ala
10960

Ser Ser Thr Ile

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

Thr

Asp Ala
Ser Ala
Val Thr
Ile Pro
Ser Leu
Thr Ser
Val Thr
Thr Asn
His Pro
Phe Phe
His Gly
Thr Glu
Ala val
Glu Pro
Ala Ser
Gly Vval
Thr Thr
Thr Pro
Val Pro
Val Ala
Thr Leu

Ser His

Thr
Ile
Ser
Thr
Val
Thr
Ser
Ser
Ala
His
Ala
Val
Ile
Glu
Ser
Val
Ile
Ser
Thr
Ser
Ser

Gly
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Arg
10620
Pro
10635
Pro
10650
Pro
10665
Gln
10680
Leu
10695
Thr
10710
Ile
10725
Leu
10740
Pro
10755
Gln
10770
Ser
10785
Glu
10800
Pro
10815
Ser
10830
Thr
10845
Ala
10860
Thr
10875
Pro
10890
Met
10905
Val
10920
Ser
10935
Pro
10950
Ala
10965

Thr
Arg
Ser
Ile
Val
Thr
His
Ser
Ala
Gly
Thr
Lys
Ser
Gly
Thr
Thr
Ile
Ser
Ile
Ala
Leu
Arg
Gly

Glu

Thr

Thr

Ile

Met

Thr

Leu

Pro

Pro

Ala

Glu

Ser

Ser

Ser

Val

Thr

Pro

Pro

Leu

Leu

Thr

Pro

Ala

Glu

Ala

Trp
Ile
Ala
Thr
Ser
Ser
Glu
Ala
Lys
Pro
Pro
Asp
Ser
Val
Ile
Ser
Thr
Val
Thr
Ser
Glu
Val
Pro

Ser



Ser
Ser
Thr
Ala
Thr
Ser
Ser
Gly
Pro
Ser
Thr
Ala
Thr
Asn
Val
Thr
His
Phe
Pro
Gly
Asp
Ser
Thr

Asp

Thr
10970
Leu
10985
Leu
11000
Thr
11015
Val
11030
Ser
11045
Ser
11060
Val
11075
Gly
11090
Thr
11105
Thr
11120
Ile
11135
Ser
11150
Leu
11165
Ala
11180
Val
11195
Pro
11210
Ser
11225
Glu
11240
Ile
11255
Ile
11270
Glu
11285
Thr
11300
Thr
11315

Val
Val
Ile
Ser
Ser
Arg
Ser
Glu
Met
Thr
Thr
Pro
Leu
Thr
His
Ser
Ala
His
Ala
Pro
Ser
Ala
Val

Thr

Pro
Thr
Leu
His
Pro
Ala
Glu
Ala
Val
Ile
Ser
Thr
Val
Val
Pro
Thr
Glu
Ser
Glu
Gly
Ala
Thr
Pro

Pro

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

Ser

Val

Ser

Pro

Ala

Val

Thr

Glu

Ser

Ser

Thr

Val

Ala

Ser

Ser

Thr

Glu

Ser

Leu

Ser

Leu

Phe

Ser

Thr

Ile
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Ser
10975
Ser
10990
Gly
11005
Glu
11020
Ser
11035
Ser
11050
Thr
11065
Ala
11080
Leu
11095
Leu
11110
Thr
11125
Val
11140
Ser
11155
Ser
11170
Glu
11185
Pro
11200
Ser
11215
Asp
11230
Ser
11245
Thr
11260
Pro
11275
Trp
11290
Thr
11305
Ala
11320

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

Thr

Glu

Val

Leu

Ser

Val

Thr

Pro

Leu

Thr

Ile

Ser

Pro

Ser

Pro

Ser

Thr

Leu

Met

Ile

Leu

Val

Thr

Asn

Ser

Val Pro
Asn Ser
Glu Thr
Ser Ala
Val Thr
Ile Pro
Ser Met
Thr Val
Ser Ser
Ser Ser
Glu Ala
Thr Val
Glu Thr
Glu Thr
Ser Val
Asn Ile
Pro Arg
Pro Ser
Ser Thr
Val Thr
Pro Glu
His Pro
Tyr Ser

Pro Gly
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Gly
10980
Thr
10995
Thr
11010
Val
11025
Pro
11040
Ile
11055
Ala
11070
Ser
11085
Arg
11100
Asp
11115
Lys
11130
Gln
11145
Ser
11160
Ile
11175
Val
11190
Ser
11205
Thr
11220
Thr
11235
Thr
11250
Ser
11265
Ser
11280
Ala
11295
His
11310
Ala
11325

Val
Ser
Pro
Pro
Leu
Leu
Thr
Pro
Ala
Glu
Met
Gly
Ala
Asp
Pro
Leu
Thr
Val
Ile
Ser
Pro
Val
Ser

Glu

Val
Ile
Ser
Thr
Val
Thr
Ser
Glu
Val
Pro
Ile
Leu
Phe
Ser
Thr
Val
Ser
Thr
Ser
Gly
His
Thr
Glu

Ala

Thr
Pro
Met
Pro
Thr
Leu
His
Val
Thr
Glu
Ser
Val
Ser
Trp
Leu
Thr
Arg
Ser
Pro
Arg
Glu
Ser
Pro

Thr



Ser
Val
Ile
Ser
Thr
Val
Thr
His
Phe
Ser
Ser
Gly
Tyr
Thr
Gly
Thr
Gly
Thr
Thr
Val
Ser
Thr
Met

Thr

Asp
11330
Thr
11345
Pro
11360
Phe
11375
Leu
11390
Ile
11405
Glu
11420
Pro
11435
Ser
11450
Pro
11465
Pro
11480
Thr
11495
Glu
11510
Ser
11525
Ser
11540
Arg
11555
Val
11570
Ala
11585
Ala
11600
Pro
11615
Trp
11630
Thr
11645
Ala
11660
Ile
11675

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

Ser

Pro
Gln
Leu
Thr
Val
Ser
Pro
Glu
Ser
Pro
Met
Thr
Glu
Thr
Thr
Gly
Thr
Pro
Ser
Arg
Thr
Ser
Ser

Pro

Thr
Val
Thr
Tyr
Ser
Gly
Tyr
Thr
Lys
Glu
Ser
Ser
Thr
Val
Ala
Val
Ser
Thr
Ala
Thr
His
Phe
Pro

Gly

Ile
Thr
Leu
Ser
Pro
Thr
Glu
Asn
Ser
Ala
Asp
Thr
Thr
Ser
Pro
Pro
Gln
Leu
Thr
Val
Pro
Ser
Arg

Ala
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Thr
11335
Ser
11350
Ser
11365
Glu
11380
Gly
11395
Asp
11410
Pro
11425
Thr
11440
Asp
11455
Ser
11470
Leu
11485
Thr
11500
Ala
11515
Gly
11530
Ser
11545
Thr
11560
Val
11575
Thr
11590
His
11605
Pro
11620
Pro
11635
His
11650
Thr
11665
Pro
11680

Val

Ser

Pro Asp

Ser Gly Thr Asp

Ser

Thr

Ala

Ser

Glu

Met

Thr

Ser

Val

Phe

Thr

Thr

Met

Thr

Thr

Pro

Pro

Ser

Gln

Ser

Glu

Glu

Gly
His
Ser
Thr
Thr
Val
Thr
Ala
Thr
Pro
Trp
Ile
Val
Thr
Ser
Ser
Gly
Ser
Thr
Ser
Ala

Met

Glu Pro
Thr Ser
Lys Met
Thr Thr
Thr Ala
Pro Arg
Leu Pro
Val Ser
Ser Leu
Thr Leu
Leu Thr
Pro Asn
Thr Ser
Ile Pro
Ser Ala
Pro Gly
Thr Gln
Glu Pro
Ser Thr
Pro Asp
Ser Ser

Val Thr
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Val
11340
Thr
11355
Glu
11370
Ser
11385
Leu
11400
Phe
11415
Ile
11430
Thr
11445
Val
11460
Thr
11475
Val
11490
Ser
11505
His
11520
Phe
11535
Pro
11550
Pro
11565
Thr
11580
Glu
11595
Thr
11610
Asp
11625
Pro
11640
Ala
11655
Ala
11670
Ser
11685

Pro
Ser
Thr
Ala
Thr
Pro
Gln
Thr
Ala
Thr
Pro
Glu
Pro
Ser
Gly
Ser
Asp
Pro
Gly
Thr
Val
Thr
Val

Gln

Asp
Ile
Thr
Ile
Ser
Thr
Leu
Pro
Ile
Thr
Ser
Thr
Ala
His
Val
Ile
Thr
Glu
Phe
Met
Ser
Pro
Leu

Ile

Met
Thr
Thr
Pro
Leu
Leu
Ile
Lys
Thr
Ile
Ser
Pro
Glu
Arg
Asp
Pro
Ser
Thr
Thr
Ala
Arg
Val
Thr

Thr



Ser
Ser
Arg
Gln
Glu
Thr
Ala
Pro
Leu
Ala
Val
Thr
Val
Thr
Gly
Glu
Lys
Pro
Thr
Ser
Val
Ser
Asn

Pro

Ser
11690
Pro
11705
Thr
11720
Val
11735
Thr
11750
Leu
11765
Ser
11780
Gly
11795
Gly
11810
Glu
11825
Ser
11840
Val
11855
Gly
11870
Leu
11885
Glu
11900
Ala
11915
Thr
11930
Leu
11945
Ser
11960
Ser
11975
Thr
11990
Ser
12005
Phe
12020
Gly
12035

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

Ser

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

Arg

Ala
Pro
Ser
Thr
Ala
Thr
Val
Thr
Glu
Thr
Ser
Trp
Glu
Ser
Ser
Leu
Thr
Pro
Ser
Arg
Phe
Ala
Thr

Lys

Thr
Glu
Lys
Thr
Leu
Gly
Ser
Ser
Thr
Ser
Ser
Asn
Phe
Glu
Pro
Ala
Phe
Gly
Tyr
Arg
Ser
Thr
Asn

Phe
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Ser
11695
Thr
11710
Thr
11725
Ala
11740
Pro
11755
Thr
11770
Ala
11785
Thr
11800
Thr
11815
Thr
11830
Ala
11845
Thr
11860
Ser
11875
Met
11890
Thr
11905
Thr
11920
Asn
11935
Met
11950
Asn
11965
Tyr
11980
Pro
11995
Val
12010
Leu
12025
Asn
12040

Thr
Thr
Phe
Ser
Thr
Ser
Lys
Met
Gly
Leu
Ser
Glu
Arg
Pro
Thr
Thr
Thr
Ser
His
Trp
Gly
Pro
Gln

Ala

Thr
Ala
Pro
Leu
Gln
Arg
Thr
Ile
Leu
Thr
Ile
Thr
Thr
Thr
Ile
Gly
Leu
Thr
Arg
Thr
Ile
Phe
Tyr

Thr

Val Pro
Leu Leu
Ala Ser
Thr Ile
Thr Thr
Val Asp
Ala Pro
Pro Thr
Leu Ala
Leu Thr
Thr Thr
Ser Pro
Val Thr
Pro Pro
Leu Arg
Ser Ser
Ala Gly
Leu Ala
Ser Trp
Pro Ala
Ser Thr
Met Vval
Glu Glu

Glu Arg
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Thr
11700
Ser
11715
Thr
11730
Arg
11745
Ser
11760
Leu
11775
Leu
11790
Ser
11805
Thr
11820
Val
11835
Asp
11850
Ser
11865
Gly
11880
Lys
11895
Thr
11910
Pro
11925
Ser
11940
Ser
11955
Ile
11970
Thr
11985
Ser
12000
Pro
12015
Asp
12030
Glu
12045

Leu
Thr
Val
Pro
Ser
Ser
Ser
Thr
Ser
Ser
Lys
Val
Thr
Thr
Thr
Thr
Leu
Glu
Ser
Ser
Ser
Phe
Met

Leu

Thr
His
Phe
Gly
Leu
Pro
Thr
Leu
Ser
Pro
Pro
Thr
Thr
Ser
Met
Val
Phe
Ser
Thr
Thr
Ile
Thr
Arg

Gln

His
Pro
Pro
Ala
Phe
Thr
His
Ser
Ser
Ala
Gln
Ser
Met
His
Val
Ala
Thr
Val
Thr
Pro
Pro
Leu
His

Gly



Leu
Ser
Ala
Asp
Leu
Asn
Thr
Gly
Leu
Glu
Glu
Ser
Pro
His
Tyr
Pro
His
Val
Thr
Phe
Gly
Leu
Gly

Thr

Leu
12050
Gly
12065
Thr
12080
Leu
12095
Thr
12110
Ser
12125
Thr
12140
Thr
12155
Met
12170
Glu
12185
Ser
12200
Val
12215
Glu
12230
Arg
12245
Trp
12260
Tyr
12275
Gln
12290
Asp
12305
Ile
12320
Thr
12335
Ser
12350
Gly
12365
Cys
12380
Gly
12395

Lys
Cys
Ala
Gly
Asn
Leu
Ser
Pro
Pro
Asp
Val
Gly
Lys
Leu
Glu
Thr
Ser
Leu
Met
Ile
Arg
Pro
Arg

Val

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

Asp

Leu
Leu
Asp
Asp
Ile
Val
Pro
Ser
Thr
Arg
Gln
Leu
Gly
Pro
Ser
Asp
Val
Thr
Ala
Asn
Phe
Phe
Thr

Ala

Phe
Ala
Ala
Arg
Gln
Asn
Gly
Ser
Leu
Arg
Gly
Tyr
Ala
Lys
Lys
Arg
Ser
Ser
Gly
Leu
Asn
Lys
Ser

Ile
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Ser Leu Glu

Arg
12055
Ser
12070
Ile
12085
Glu
12100
Glu
12115
Gly
12130
Thr
12145
Pro
12160
Asn
12175
Thr
12190
Leu
12205
Ser
12220
Ala
12235
Ser
12250
Leu
12265
Asn
12280
Thr
12295
Gly
12310
Pro
12325
Gln
12340
Thr
12355
Asn
12370
Leu
12385
Cys
12400

Asn
Leu
Cys
Arg
Leu
Phe
Ser
Ser
Phe
Gly
Leu
Gly
Thr
Pro
Thr
Ser
Thr
Thr
Leu
Tyr
Thr
Thr
Arg

Ile

Ser
Arg
Thr
Leu
Gly
Thr
Thr
Pro
Thr
Ser
Lys
Cys
Gly
Gly
Asn
Leu
Ser
Pro
Leu
Gly
Glu
Ser
Ser

His

Pro
His
Tyr
Pro
His
Val
Thr
Ile
Arg
Pro
Arg
Val
Leu
Asp
Tyr
Thr
Ser
Val
Glu
Arg
Val
Glu

His

Glu
Arg
Trp
Tyr
Arg
Asp
Thr
Thr
Lys
Leu
Leu
Asp
Asn
Ile
Val
Pro
Ser
Pro
Asp
Val
Gly
Lys

Leu
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12060
Lys
12075
Pro
12090
Glu
12105
Thr
12120
Ser
12135
Val
12150
Ala
12165
Asn
12180
Phe
12195
Phe
12210
Thr
12225
Ala
12240
Arg
12255
Glu
12270
Asn
12285
Gly
12300
Leu
12315
Phe
12330
Met
12345
Leu
12360
Pro
12375
Asp
12390
Asp
12405

Tyr
Asp
Asp
Leu
Leu
Ser
Gly
Gly
Leu
Asn
Lys
Leu
Ile
Glu
Glu
Gly
Thr
Ser
Thr
Gly
Gln
Leu
Gly

Pro

Leu
Ser
Pro
Ser
Asp
Met
Thr
Pro
Gln
Thr
Asn
Leu
Cys
Gln
Leu
Phe
Ser
Ser
Leu
His
Gly
Tyr
Ala

Lys

Tyr
Ser
Glu
Asn
Arg
Pro
Ser
Leu
Tyr
Met
Thr
Arg
Thr
Leu
Gly
Thr
Thr
Pro
Asn
Pro
Leu
Ser
Ala

Ser



Pro
Thr
Ser
Ser
Thr
Val
Glu
Arg
Val
Glu
Arg
Trp
Tyr
Trp
Asp
Ala
Asn
Phe
Phe
Thr
Ala
Arg
Lys

Asn

Gly
12410
Asn
12425
Leu
12440
Ser
12455
Pro
12470
Leu
12485
Asp
12500
Val
12515
Gly
12530
Lys
12545
Leu
12560
Glu
12575
Thr
12590
Ile
12605
Leu
12620
Gly
12635
Leu
12650
Asn
12665
Lys
12680
Leu
12695
Ile
12710
Glu
12725
Glu
12740
Gly
12755

Leu
Gly
Tyr
Thr
Phe
Phe
Met
Leu
Leu
Asp
Asp
Leu
Leu
Pro
Gly
Pro
Lys
Thr
Asn
Leu
Cys
Gln
Leu

Phe

Asn
Ile
Val
Pro
Ser
Thr
His
Gln
Leu
Gly
Pro
Ser
Asp
Val
Ser
Leu
Tyr
Thr
Thr
Arg
Thr
Leu
Gly

Thr

Arg
Lys
Asn
Gly
Leu
Leu
Arg
Thr
Tyr
Ala
Lys
Gln
Arg
Pro
Gly
Leu
Glu
Glu
Ser
Ser
His
Tyr
Pro

His

Glu
Glu
Gly
Thr
Pro
Asn
Pro
Leu
Ser
Ala
Ser
Leu
Asn
Thr
Thr
Val
Glu
Arg
Val
Glu
Arg
Trp
Tyr

Gln
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Trp Glu Leu

Arg
12415
Leu
12430
Phe
12445
Ser
12460
Ser
12475
Phe
12490
Gly
12505
Leu
12520
Gly
12535
Thr
12550
Pro
12565
Thr
12580
Ser
12595
Ser
12610
Pro
12625
Pro
12640
Asp
12655
Val
12670
Gly
12685
Lys
12700
Leu
12715
Glu
12730
Thr
12745
Thr
12760

Leu
Gly
Thr
Thr
Pro
Thr
Ser
Gly
Cys
Gly
Gly
Asn
Leu
Ser
Ser
Phe
Met
Leu
Pro
Asp
Asp
Leu
Leu

Ser

Tyr
Pro
His
Val
Ala
Ile
Arg
Pro
Arg
Val
Val
Gly
Tyr
Thr
Ser
Thr
His
Gln
Leu
Gly
Pro
Ser
Asp

Ala

Tyr
Arg
Asp
Thr
Thr
Lys
Met
Leu
Asp
Asp
Ile
Val
Pro
Leu
Leu
Cys
Ser
Tyr
Ala
Lys
Gln
Arg

Pro

Thr
Thr
Leu
Ala
Asn
Phe
Phe
Thr
Ala
Arg
Lys
Asn
Gly
Pro
Asn
Pro
Leu
Ser
Ala
Ser
Leu
Asn

Asn
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12420
Leu
12435
Ser
12450
Gly
12465
Gly
12480
Leu
12495
Asn
12510
Lys
12525
Leu
12540
Ile
12555
Glu
12570
Glu
12585
Gly
12600
Thr
12615
Ser
12630
Phe
12645
Gly
12660
Leu
12675
Gly
12690
Thr
12705
Pro
12720
Thr
12735
Ser
12750
Thr
12765

Ser
Asp
Val
Thr
Pro
Lys
Thr
Asn
Leu
Cys
Gln
Leu
Phe
Ser
Pro
Thr
Ser
Gly
Cys
Gly
Gly
Asn
Leu

Ser

Gln
Arg
Pro
Ser
Leu
Tyr
Thr
Thr
Arg
Thr
Leu
Gly
Thr
Thr
Thr
Ile
Arg
Pro
Arg
Val
Val
Gly
Tyr

Thr

Leu
Asn
Thr
Gly
Leu
Glu
Glu
Ser
Ser
His
Tyr
Pro
His
Val
Thr
Thr
Lys
Met
Leu
Asp
Asp
Ile
Val

Pro



Gly
Leu
Leu
His
Gly
Tyr
Ala
Lys
Gln
Arg
Ala
Ser
Leu
Tyr
Thr
Ser
Arg
Thr
Leu
Gly
Thr
Thr
Pro

Thr

Thr
12770
Pro
12785
Asn
12800
Pro
12815
Leu
12830
Ser
12845
Ala
12860
Ser
12875
Leu
12890
Asn
12905
Pro
12920
Gly
12935
Leu
12950
Gly
12965
Glu
12980
Ser
12995
Ser
13010
His
13025
Tyr
13040
Pro
13055
His
13070
Val
13085
Thr
13100
Ile
13115

Ser
Ser
Phe
Gly
Leu
Gly
Thr
Pro
Thr
Ser
Thr
Thr
Val
Glu
Arg
Val
Glu
His
Trp
Tyr
Arg
Asp
Thr

Thr

Thr
Pro
Thr
Ser
Gly
Cys
Gly
Gly
His
Leu
Ser
Pro
Pro
Asp
Val
Gly
Lys
Leu
Gln
Thr
Ser
Leu
Thr

Asn

Val
Thr
Ile
Arg
Pro
Arg
Met
Leu
Gly
Tyr
Thr
Ser
Phe
Met
Leu
Pro
Asp
Asn
Leu
Leu

Ser

Gly

Leu

Asp
Ser
Thr
Lys
Met
Leu
Asp
Asn
Ile
Val
Pro
Ser
Thr
Arg
Gln
Leu
Gly
Pro
Ser
Asp
Gly
Thr
Pro

Gln
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Leu
12775
Ala
12790
Asn
12805
Phe
12820
Phe
12835
Thr
12850
Ala
12865
Arg
12880
Lys
12895
Asn
12910
Gly
12925
Leu
12940
Leu
12955
His
12970
Gly
12985
Tyr
13000
Ala
13015
Gln
13030
Gln
13045
Arg
13060
Leu
13075
Ser
13090
Leu
13105
Tyr
13120

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

Glu

Thr
Pro
Gln
Thr
Asn
Leu
Cys
Gln
Leu
Phe
Ser
Ser
Phe
Gly
Leu
Gly
Thr
Pro
Thr
Ser
Thr
Thr
Val

Glu

Ser
Leu
Tyr
Thr
Thr
Arg
Ser
Leu
Gly
Thr
Thr
Pro
Thr
Ser
Gly
Cys
Gly
Gly
Asn
Leu
Ser
Pro
Pro

Asn

Gly
Leu
Glu
Glu
Ser
Pro
His
Tyr
Pro
His
Val
Thr
Ile
Arg
Pro
Arg
Val
Leu
Gly
Tyr
Thr
Ser
Phe

Met
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Thr
12780
Val
12795
Glu
12810
Arg
12825
Val
12840
Glu
12855
Arg
12870
Trp
12885
Tyr
12900
Arg
12915
Asp
12930
Thr
12945
Thr
12960
Lys
12975
Leu
12990
Leu
13005
Asp
13020
Asp
13035
Ile
13050
Val
13065
Pro
13080
Pro
13095
Thr
13110
Gly
13125

Pro
Pro
Asp
Val
Gly
Lys
Leu
Glu
Thr
Ser
Leu
Ala
Asn
Phe
Phe
Ile
Ala
Arg
Lys
Asn
Trp
Val
Leu

His

Ser
Phe
Met
Leu
Leu
Asn
Asp
Leu
Leu
Ser
Gly
Val
Leu
Asn
Lys
Ser
Ile
Glu
Glu
Gly
Thr
Pro
Asn

Pro

Ser
Thr
His
Gln
Leu
Gly
Pro
Ser
Asp
Val
Thr
Pro
Gln
Thr
Asn
Leu
Cys
Gln
Leu
Phe
Ser
Ser
Phe

Gly



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

Thr

Arg
13130
Pro
13145
Arg
13160
Val
13175
Leu
13190
Ser
13205
Tyr
13220
Thr
13235
Ser
13250
Phe
13265
Met
13280
Leu
13295
Ser
13310
Asp
13325
Asp
13340
Leu
13355
Leu
13370
Ser
13385
Ala
13400
Ser
13415
Leu
13430
Asn
13445
Lys
13460
Leu
13475

Lys
Leu
Leu
Asp
Asp
Ile
Val
Pro
Ser
Thr
Arg
Gln
Leu
Gly
Pro
Ser
Asp
Met
Thr
Pro
Arg
Thr
Asn

Leu

Phe
Phe
Thr
Ala
Arg
Thr
Asn
Gly
Leu
Leu
Arg
Gly
Tyr
Ala
Lys
Gln
Arg
Thr
Ser
Leu
Tyr
Thr
Thr

Arg

Asn
Lys
Leu
Ile
Gln
Glu
Gly
Thr
Pro
Asn
Pro
Leu
Ser
Ala
Ser
Leu
His
Thr
Arg
Leu
Glu
Glu
Ser

Pro

Ile
Ser
Leu
Cys
Gln
Leu
Phe
Phe
Gly
Phe
Gly
Leu
Gly
Thr
Pro
Thr
Ser
Thr
Thr
Val
Glu
Arg
Val

Lys
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Val Leu Gln

Thr
13135
Thr
13150
Arg
13165
Thr
13180
Leu
13195
Gly
13210
Thr
13225
Thr
13240
Pro
13255
Thr
13270
Ser
13285
Met
13300
Cys
13315
Arg
13330
Gly
13345
His
13360
Leu
13375
Arg
13390
Pro
13405
Leu
13420
Asn
13435
Val
13450
Gly
13465
Lys
13480

Glu
Ser
Pro
His
Tyr
Pro
Gln
Val
Thr
Ile
Arg
Pro
Arg
Val
Leu
Gly
Tyr
Thr
Ala
Phe
Met
Leu
Pro

Asp

Ser
Val
Glu
Arg
Trp
Tyr
Arg
Gln
Ala
Thr
Lys
Leu
Leu
Asp
Asp
Ile
Val
Pro
Ser
Thr
His
Gln
Leu

Gly

Gly
Lys
Pro
Glu
Thr
Ser
Pro
Thr
Asn
Phe
Phe
Thr
Ala
Arg
Thr
Asn
Asp
Leu
Ile
His
Gly
Tyr

Ala

Pro
Asp
Asp
Leu
Leu
Ser
Glu
Gly
Leu
Asn
Lys
Leu
Val
Glu
Glu
Gly
Thr
Ser
Asn
Pro
Leu
Ser

Ala
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13140
Leu
13155
Gly
13170
Pro
13185
Ser
13200
Asp
13215
Val
13230
Thr
13245
Pro
13260
Gln
13275
Thr
13290
Asn
13305
Leu
13320
Cys
13335
Arg
13350
Leu
13365
Phe
13380
Ser
13395
Gly
13410
Phe
13425
Gly
13440
Leu
13455
Gly
13470
Thr
13485

Gly
Tyr
Val
Lys
Gln
Arg
Pro
Ser
Val
Tyr
Thr
Thr
Arg
Thr
Leu
Gly
Thr
Thr
Pro
Thr
Ser
Arg
Cys

Lys

Leu
Ser
Ala
Ile
Leu
Asp
Thr
Glu
Leu
Glu
Glu
Ser
Pro
His
Tyr
Pro
His
Met
Met
Ile
Arg
Pro
Arg

Val

Leu
Gly
Thr
Pro
Thr
Ser
Thr
Thr
Leu
Glu
Arg
Val
Glu
Arg
Trp
Tyr
Gln
His
Thr
Thr
Lys
Val
Leu

Asp



Ala
Arg
Thr
Asn
Gly
Lys
Leu
His
Gly
Tyr
Thr
Lys
Gln
Asn
Ser
Ser
Leu
Tyr
Glu
Ser
Pro
His
Tyr

Pro

Ile
13490
Glu
13505
Glu
13520
Gly
13535
Thr
13550
Pro
13565
Asn
13580
Pro
13595
Leu
13610
Ser
13625
Ala
13640
Ser
13655
Leu
13670
Asp
13685
Thr
13700
Lys
13715
Leu
13730
Glu
13745
Arg
13760
Val
13775
Glu
13790
Arg
13805
Leu
13820
Tyr
13835

Cys
Gln
Leu
Phe
Pro
Gly
Phe
Gly
Leu
Gly
Thr
Pro
Thr
Ser
Thr
Thr
Ile
Glu
Val
Gly
Lys
Pro
Glu

Thr

Thr
Leu
Gly
Thr
Thr
Pro
Thr
Ser
Arg
Cys
Gly
Arg
His
Leu
Ser
Pro
Leu
Asn
Leu
Pro
Asp
Asp
Leu

Leu

Tyr
Tyr
Pro
Gln
Val
Ser
Ile
Arg
Ser
Arg
Val
Leu
Asn
Phe
Thr
Ala
Phe
Met
Gln
Leu
Gly
Pro
Ser

Asp

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

Arg
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Pro
13495
Glu
13510
Thr
13525
Ser
13540
Leu
13555
Ala
13570
Asn
13585
Phe
13600
Phe
13615
Thr
13630
Ala
13645
Arg
13660
Thr
13675
Asn
13690
Gly
13705
Ile
13720
Leu
13735
Pro
13750
Leu
13765
Ser
13780
Ala
13795
Gly
13810
Leu
13825
Asp
13840

Asp
Leu
Leu
Ser
Gly
Ser
Leu
Asn
Lys
Leu
Ile
Glu
Glu
Gly
Thr
Phe
Asn
Gly
Leu
Gly
Thr
Pro
Thr

Ser

Pro
Ser
Asp
Val
Thr
Pro
Arg
Thr
Ser
Leu
Cys
Gln
Leu
Phe
Pro
Gly
Phe
Ser
Arg
Cys
Gly
Gly
His

Leu

Lys
Gln
Arg
Pro
Ser
Leu
Tyr
Thr
Thr
Arg
Thr
Leu
Gly
Thr
Thr
Pro
Thr
Arg
Pro
Arg
Val
Leu
Ser

Tyr

Ser
Leu
Asp
Thr
Gly
Leu
Glu
Glu
Ser
Pro
His
Tyr
Pro
His
Val
Ser
Ile
Lys
Leu
Leu
Asp
Asp
Ile

Val
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Pro
13500
Thr
13515
Ser
13530
Thr
13545
Thr
13560
Val
13575
Glu
13590
Arg
13605
Val
13620
Glu
13635
His
13650
Trp
13665
Tyr
13680
Arg
13695
Tyr
13710
Ala
13725
Thr
13740
Phe
13755
Phe
13770
Thr
13785
Ala
13800
Arg
13815
Thr
13830
Asn
13845

Gly
His
Leu
Ser
Pro
Leu
Asn
Val
Gly
Lys
Pro
Glu
Ala
Ser
Leu
Ala
Asn
Asn
Lys
Leu
Ile
Glu
Glu

Gly

Leu
Ser
Tyr
Ile
Val
Phe
Met
Leu
Pro
Asp
Asp
Leu
Leu
Ser
Gly
Ser
Leu
Thr
Asn
Leu
Cys
Gln
Leu

Phe

Asp
Ile
Val
Pro
Ser
Thr
Gln
Gln
Leu
Gly
Pro
Ser
Asp
Val
Ala
His
Arg
Thr
Thr
Arg
Thr
Leu
Gly

Thr



His
Glu
Ala
Asn
Leu
Val
Leu
His
Tyr
Pro
Phe
Leu
Ser
Gly
Met
Glu
His
Trp
Tyr
Gln
Val
Ile
Lys

Asn

Arg
13850
Pro
13865
Asp
13880
Val
13895
Gly
13910
Lys
13925
Gln
13940
Glu
13955
Ser
13970
Gly
13985
Leu
14000
Lys
14015
Pro
14030
Val
14045
Gly
14060
Lys
14075
Pro
14090
Glu
14105
Val
14120
Asn
14135
Asn
14150
Thr
14165
Gly
14180
Leu
14195

Ser
Phe
Met
Met
Ala
Asn
Pro
Leu
Leu
Pro
Pro
Thr
Asp
Leu
Pro
Asp
Asp
Leu
Leu
Leu
Trp
Leu
Ser

Thr

Ser
Thr
Gly
Gln
Arg
Gly
Leu
Ser
Asp
Asp
Pro
Leu
Met
Gln
Phe
Gly
Pro
Ser
Asp
Ser
Asn
Leu
Gln

Met

Val
Leu
Gln
His
Tyr
Ala
Ser
Gln
Lys
Glu
Leu
Thr
Gly
His
Tyr
Ala
Val
Gln
Arg
Ile
Leu
Arg
Leu

Asp

Pro
Asn
Pro
Leu
Thr
Glu
Gly
Gln
Asp
Pro
Ser
Leu
Lys
Leu
Leu
Ala
Gly
Leu
Asp
Arg
Ser
Asp
His

Ser
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Thr
13855
Phe
13870
Gly
13885
Leu
13900
Gly
13915
Thr
13930
Pro
13945
Thr
13960
Ser
13975
Pro
13990
Glu
14005
Asn
14020
Gly
14035
Leu
14050
Gly
14065
Thr
14080
Pro
14095
Thr
14110
Ser
14125
Gly
14140
Asn
14155
Ile
14170
Asp
14185
Val
14200

Thr
Thr
Ser
Ser
Cys
Arg
Gly
His
Leu
Thr
Ala
Phe
Ser
Arg
Cys
Gly
Gly
His
Leu
Glu
Pro
Gln
Thr

Leu

Ser
Ile
Leu
Pro
Arg
Val
Leu
Gly
Tyr
Thr
Thr
Thr
Ala
Pro
Gln
Val
Leu
Gly
Phe
Tyr
Asp
Asp
Phe

Val

Thr
Asn
Lys
Leu
Val
Asp
Pro
Ile
Leu
Pro
Thr
Ile
Thr
Leu
Leu
Asp
Asp
Val
Ile
Gln
Pro
Lys
Arg

Thr

Gly
Asn
Phe
Phe
Ile
Leu
Ile
Thr
Asn
Lys
Ala
Ser
Phe
Phe
Ile
Thr
Ile
Thr
Asn
Ile
Thr
Val
Phe

Val
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Val
13860
Leu
13875
Asn
13890
Gln
13905
Ala
13920
Leu
13935
Lys
13950
Arg
13965
Gly
13980
Pro
13995
Met
14010
Asn
14025
Asn
14040
Gln
14055
Ser
14070
Thr
14085
Gln
14100
Gln
14115
Gly
14130
Asn
14145
Ser
14160
Thr
14175
Cys
14190
Lys
14205

Val
Arg
Ile
Arg
Leu
Cys
Gln
Leu
Tyr
Ala
Gly
Leu
Ser
Lys
Leu
Cys
Gln
Leu
Tyr
Phe
Ser
Thr
Leu

Ala

Ser
Tyr
Thr
Ser
Arg
Thr
Val
Gly
Asn
Thr
Tyr
Gln
Thr
Ser
Arg
Thr
Leu
Gly
Ala
His
Glu
Leu
Val

Leu

Glu
Met
Asp
Ser
Ser
Tyr
Phe
Pro
Glu
Thr
His
Tyr
Glu
Ser
Pro
Tyr
Tyr
Phe
Pro
Ile
Tyr
Tyr
Thr

Phe



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

Pro

Ser
14210
Thr
14225
Val
14240
Thr
14255
Thr
14270
Asn
14285
Leu
14300
Val
14315
Asp
14330
Val
14345
Gln
14360
Gly
14375
Leu
14390
Gly
14405
Arg
14420
Gly
14435

<210> 151
<211> 114
<212> PRT
<213> Artificial Sequence

<220>

<223> MUC16c114-N1

<400> 151
Ala Phe Ser Pro Leu Ala Arg Arg

1

Asn
Leu
Asp
Ser
Asn
Tyr
Phe
Ser
Ser
Ala
Leu
Tyr
Pro
Val
Arg

Tyr

Leu
Asn
Ile
Ser
Leu
Gln
Arg
Thr
Leu
Ile
Gln
Ser
Phe
Ile
Lys

Tyr

Asp
Ala
His
Ser
Pro
Arg
Asn
Phe
Cys
Tyr
Asn
Pro
Trp
Thr
Lys

Gln

Pro
Ser
Val
Ser
Tyr
Asn
Ser
Arg
Asn
Glu
Phe
Asn
Ala
Cys
Glu

Ser
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Ser
14215
Phe
14230
Thr
14245
Thr
14260
Ser
14275
Lys
14290
Ser
14305
Ser
14320
Phe
14335
Glu
14350
Thr
14365
Arg
14380
Val
14395
Leu
14410
Gly
14425
His
14440

Glu Phe Leu Arg Met Thr Arg Asn

20

Leu
His
Glu
Gln
Gln
Arg
Ile
Val
Ser
Phe
Leu
Asn
Ile
Ile
Glu

Leu

Val

Val Glu Gln
Trp Leu Gly
Met Glu Ser
His Phe Tyr
Asp Lys Ala
Asn Ile Glu
Lys Ser Tyr
Pro Asn Arg
Pro Leu Ala
Leu Arg Met
Asp Arg Ser
Glu Pro Leu
Leu Ile Gly
Cys Gly Vval
Tyr Asn Val

Asp Leu Glu

Val
14220
Ser
14235
Ser
14250
Leu
14265
Gln
14280
Asp
14295
Phe
14310
His
14325
Arg
14340
Thr
14355
Ser
14370
Thr
14385
Leu
14400
Leu
14415
Gln
14430
Asp
14445

Phe
Thr
Val
Asn
Pro
Ala
Ser
His
Arg
Arg
Val
Gly
Ala
Val
Gln

Leu

Leu
Tyr
Tyr
Phe
Gly
Leu
Asp
Thr
Val
Asn
Leu
Asn
Gly
Thr
Gln

Gln

Asp
Gln
Gln
Thr
Thr
Asn
Cys
Gly
Asp
Gly
Val
Ser
Leu
Thr

Cys

Asp Arg Val Ala Ile Tyr Glu

10

15

Gly Thr Gln Leu Gln Asn Phe Thr

25

30

Leu Asp Arg Ser Ser Val Leu Val Asp Gly Tyr Ser Pro Asn Arg Asn
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Glu
Ile
65

Val
Gln

Leu

Pro
50

Gly
Leu

Gln

Gln

35
Leu

Leu

Val

Gln

<210> 152
<211> 114
<212> PRT
<213> Artificial Sequence

<220>
<223> MUC16c114-N2

<400> 152

Asn
1
Glu
Leu
Glu
Ile
65
Val
Gln

Leu

Phe
Phe
Asp
Pro
50

Gly
Leu

Gln

Gln

Ser
Leu
Arg
35

Leu
Leu

Val

Gln

<210> 153
<211> 114
<212> PRT
<213> Artificial Sequence

<220>
<223> MUC16c114-N12

Thr
Ala
Thr

Cys
100

Pro
Arg
20

Ser
Thr
Ala
Thr

Cys
100

Sequence_Listing 13542-016-228

Gly Asn Ser

55

Gly Leu Leu

70

Thr Arg Arg

85

Pro Gly Tyr

Leu
Met
Ser
Gly
Gly
Thr

85
Pro

Ala
Thr
Val
Asn
Leu
70

Arg

Gly

Arg
Arg
Leu
Ser
55

Leu

Arg

Tyr

40
Asp

Gly
Arg

Tyr

Arg
Ala
Val
40

Asp
Gly
Arg

Tyr

Leu
Leu
Lys

Gln
105

Val
Gly
25

Asp
Leu
Leu

Lys

Gln
105

Pro
Ile
Lys

90
Ser

Asp
10

Thr
Gly
Pro
Ile
Lys

90
Ser

Phe
Thr
75

Glu

His

Arg
Gln
Tyr
Phe
Thr
75

Glu

His

Trp
60

Cys
Gly

Leu

Val
Leu
Ser
Trp
60

Cys
Gly

Leu
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45
Ala Vval

Leu Ile
Glu Tyr

Asp Leu
110

Ala Ile

Gln Asn
30

Pro Asn

45

Ala Vval

Leu Ile
Glu Tyr

Asp Leu
110

Ile
Cys
Asn

95
Glu

Tyr
15

Phe
Arg
Ile
Cys
Asn

95
Glu

Leu
Gly
80

Val

Asp

Glu
Thr
Asn
Leu
Gly
80

Val

Asp



<400> 153

Ala
1
Glu
Leu
Glu
Ile
65
Val
Gln

Leu

Phe
Phe
Asp
Pro
50

Gly
Leu

Gln

Gln

Ser
Leu
Arg
35

Leu
Leu

Val

Gln

<210> 154
<211> 114
<212> PRT
<213> Artificial Sequence

<220>

<223> MUC16c114-N123

<400> 154

Ala
1
Glu
Leu
Glu
Ile
65
Val
Gln

Leu

Phe
Phe
Asp
Pro
50

Gly
Leu

Gln

Gln

Ser
Leu
Arg
35

Leu
Leu

Val

Gln

<210> 155
<211> 6

Pro
Arg
20

Ser
Thr
Ala
Thr

Cys
100

Pro
Arg
20

Ser
Thr
Ala
Thr

Cys
100

Leu
Met
Ser
Gly
Gly
Thr

85
Pro

Leu
5
Met
Ser
Gly
Gly
Thr

85
Pro

Ala
Thr
Val
Asn
Leu
70

Arg

Gly

Ala
Thr
Val
Asn
Leu
70

Arg

Gly
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Arg
Arg
Leu
Ser
55

Leu

Arg

Tyr

Arg
Arg
Leu
Ser
55

Leu

Arg

Tyr

Arg
Ala
Val
40

Asp
Gly
Arg

Tyr

Arg
Ala
Val
40

Asp
Gly
Arg

Tyr

Val
Gly
25

Asp
Leu
Leu

Lys

Gln
105

Val
Gly
25

Asp
Leu
Leu

Lys

Gln
105

Asp
10

Thr
Gly
Pro
Ile
Lys

90
Ser

Asp
10

Thr
Gly
Pro
Ile
Lys

90
Ser

Arg
Gln
Tyr
Phe
Thr
75

Glu

His

Arg
Gln
Tyr
Phe
Thr
75

Glu

His

Val
Leu
Ser
Trp
60

Cys
Gly

Leu

Val
Leu
Ser
Trp
60

Cys
Gly

Leu
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Ala
Gln
Pro
45

Ala
Leu

Glu

Asp

Ala
Gln
Pro
45

Ala
Leu

Glu

Asp

Ile
Asn
30

Asn
Val
Ile
Tyr

Leu
110

Ile
Ala
30

Asn
Val
Ile

Tyr

Leu
110

Tyr
15

Phe
Arg
Ile
Cys
Asn

95
Glu

Tyr
15

Phe
Arg
Ile
Cys
Asn

95
Glu

Glu
Thr
Asn
Leu
Gly
80

Val

Asp

Glu
Thr
Asn
Leu
Gly
80

Val

Asp
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<212> PRT
<213> Artificial Sequence

<220>
<223> MUC16c344 N-term of first tandem repeat

<400> 155
Trp Glu Leu Ser Gln Leu
1 5

<210> 156

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> MUC16c344 C-term of first tandem repeat

<400> 156
Thr Gly Val Asp Ser Leu Cys
1 5

<210> 157

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> MUC16c344 N-term of ectodomain

<400> 157
Asn Phe Ser Pro Leu Ala Arg
1 5

<210> 158

<211> 7

<212> PRT

<213> Artificial Sequence

220>
<223> MUC16c344 C-term of ectodomain

<400> 158
Thr Gly Asn Ser Asp Leu Pro
1 5
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<210> 159

<211> 25

<212> PRT

<213> Artificial Sequence

<220>
<223> Transmembrane

<400> 159
Phe Trp Ala Val Ile Leu Ile Gly Leu Ala Gly Leu Leu Gly Leu Ile
1 5 10 15
Thr Cys Leu Ile Cys Gly Val Leu Val
20 25

<210> 160

<211> 31

<212> PRT

<213> Artificial Sequence

<220>
<223> Cytoplasmic tail

<400> 160
Thr Thr Arg Arg Arg Lys Lys Glu Gly Glu Tyr Asn Val Gln Gln Gln
1 5 10 15
Cys Pro Gly Tyr Tyr Gln Ser His Leu Asp Leu Glu Asp Leu Gln
20 25 30

<210> 161

<211> 58

<212> PRT

<213> Artificial Sequence

<220>
<223> MUC16c114 ectodomain

<400> 161

Asn Phe Ser Pro Leu Ala Arg Arg Val Asp Arg Val Ala Ile Tyr Glu
1 5 10 15
Glu Phe Leu Arg Met Thr Arg Asn Gly Thr Gln Leu Gln Asn Phe Thr

20 25 30
Leu Asp Arg Ser Ser Val Leu Val Asp Gly Tyr Ser Pro Asn Arg Asn
35 40 45
Glu Pro Leu Thr Gly Asn Ser Asp Leu Pro
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50 55

<210> 162
<211> 24
<212> PRT
<213> Artificial Sequence

220>
<223> MUC16c80 ectodomain

<400> 162
Asn Phe Ser Pro Leu Ala Arg Arg Val Asp Arg Val Ala Ile Tyr Glu
1 5 10 15
Glu Phe Leu Arg Met Asp Leu Pro
20

<210> 163

<211> 58

<212> PRT

<213> Artificial Sequence

<220>
<223> MUC16c86 ectodomain

<400> 163
Asn Phe Ser Pro Leu Ala Arg Arg Val Asp Arg Val Ala Ile Tyr Glu
1 5 10 15
Glu Phe Leu Arg Met Thr Arg Asn Gly Thr Gln Leu Gln Asn Phe Thr
20 25 30
Leu Asp Arg Ser Ser Val Leu Val Asp Gly Tyr Ser Pro Asn Arg Asn
35 40 45
Glu Pro Leu Thr Gly Asn Ser Asp Leu Pro
50 55
<210> 164
<211> 22
<212> PRT

<213> Artificial Sequence

220>
<223> MUC16c86 transmembrane

<400> 164
Phe Trp Ala Val Ile Leu Ile Gly Leu Ala Gly Leu Leu Gly Leu Ile
1 5 10 15
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Thr Cys Leu Ile Cys Gly
20

<210> 165

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> MUC16c86 cytoplasmic

<400> 165
Asp Leu Glu Asp Leu Gln
1 5

<210> 166

<211> 58

<212> PRT

<213> Artificial Sequence

<220>

<223> MUC16 3(N to A)cll4 ectodomain

<400> 166
Ala

1 5
Glu
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40

Phe Ser Pro Leu Ala Arg Arg Val Asp Arg Val Ala Ile Tyr Glu

10 15

Phe Leu Arg Met Thr Arg Ala Gly Thr Gln Leu Gln Ala Phe Thr
25
Asp Arg Ser Ser Val Leu Val Asp Gly Tyr Ser Pro Asn Arg Asn

30

45

20

Leu

35
Glu Pro Leu Thr Gly Asn Ser Asp Leu Pro

50 55

<210> 167
<211> 128
<212> PRT

<213> Artificial Sequence

<220>
<223> LGALS3 sugar binding

<400> 167

domain

Pro Tyr Asn Leu Pro Leu Pro Gly Gly Val Val Pro Arg Met Leu Ile

1 5

10 15

Thr Ile Leu Gly Thr Val Lys Pro Asn Ala Asn Arg Ile Ala Leu Asp
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Phe
Glu
Trp
65

Pro

Val

Asn

Gln
Asn
50

Gly
Phe

Asn

Glu

Arg
35

Asn
Arg
Lys
Asp

Ile
115

<210> 168

<211> 19

<212> PRT
<213> Artificial Sequence

<220>
<223> MUC16 nonglycosylated peptide 2

<400> 168
Cys Thr Leu Asp Arg Ser Ser Val Leu Val Asp Gly Tyr Ser Pro Asn

1

Arg Asn Glu

<210> 169

<211> 18

<212> PRT
<213> Artificial Sequence

<220>
<223> MUC16 unrelated peptide 18mer

<400> 169
Gly Ala Val Pro Arg Ser Ala Thr Ile Asn Val Ser Arg Ile Ala Thr

1
Gly

Pro

<210> 170

<211> 17

<212> PRT

20
Gly

Arg
Glu
Ile
Ala

100
Ser

Asn
Arg
Glu
Gln
85

His

Lys

5

5

Asp
Val
Arg
70

Val

Leu

Leu
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Val
Ile
55

Gln
Leu

Leu

Gly

Ala
40

Val
Ser
Val
Gln

Ile
120

25
Phe

Cys
Val
Glu
Tyr

105
Ser

His
Asn
Phe
Pro
90

Asn

Gly

10

10

Phe Asn Pro

Thr
Pro
75

Asp
His

Asp

Lys
60

Phe
His
Arg

Ile
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45
Leu

Glu
Phe
Val

Asp
125

30
Arg

Asp
Ser
Lys
Lys

110
Leu

Phe
Asn
Gly
Val
95

Lys

Thr

15

15

Asn
Asn
Lys
80

Ala

Leu

Ser
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<213> Artificial Sequence

<220>
<223> 18mer (no C)

<400> 170
Thr Arg Asn Gly Thr Gln Leu Gln Asn Phe Thr Leu Asp Arg Ser Ser

1
Val

<210> 171
<211> 14
<212> PRT
<213> Artificial Sequence

<220>
<223> 15mer (no C)

<400> 171
Gly Thr Gln Leu Gln Asn Phe Thr Leu Asp Arg Ser Ser Val

1

<210> 172
<211> 114
<212> PRT
<213> Artificial Sequence

<220>
<223> MUC16c114-N23

<400> 172

Asn
1
Glu
Leu
Glu
Ile
65
Val
Gln

Leu

Phe
Phe
Asp
Pro
50

Gly
Leu

Gln

Gln

Ser
Leu
Arg
35

Leu
Leu

Val

Gln

Pro
Arg
20

Ser
Thr
Ala
Thr

Cys
100

5

5

Leu
Met
Ser
Gly
Gly
Thr

85
Pro

Ala
Thr
Val
Asn
Leu
70

Arg

Gly

Arg
Arg
Leu
Ser
55

Leu

Arg

Tyr

Arg
Ala
Val
40

Asp
Gly
Arg

Tyr

Val
Gly
25

Asp
Leu
Leu

Lys

Gln
105

10

10

Asp Arg Val
10
Thr Gln Leu

Gly Tyr Ser

Pro Phe Trp
60
Ile Thr Cys
75
Lys Glu Gly
90
Ser His Leu
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Ala
Gln
Pro
45

Ala
Leu

Glu

Asp

Ile
Ala
30

Asn
Val
Ile
Tyr

Leu
110

15

Tyr
15

Phe
Arg
Ile
Cys
Asn

95
Glu

Glu
Thr
Asn
Leu
Gly
80

Val

Asp



<210> 173
<211> 344
<212> PRT
<213> Artificial Sequence

<220>
<223> N24 mut c344

<400> 173
Trp Glu Leu Ser Gln

1
Val

Leu
Asn
Arg
65

His
Val
Leu
Gln
Glu
145
Tyr
Gln
Ala
Asp
Gly
225
Arg
Gln

Tyr

Leu
Ser
Leu
50

Asp
Asp
Leu
Val
Leu
130
Ser
Leu
Pro
Leu
Cys
210
Val
Val

Leu

Ser

Asp
Ile
35

Ser
Ile
Thr
Val
Glu
115
Gly
Ser
Asn
Gly
Asn
195
Gln
Asp
Ala
Gln

Pro
275

Arg
20

Arg
Asn
Gln
Phe
Thr
100
Gln
Ser
Val
Phe
Thr
180
Gln
Val
Ser
Ile
Asn

260
Asn

5
Asp

Gly
Pro
Asp
Arg
85

Val
Val
Thr
Tyr
Thr
165
Thr
Leu
Ser
Leu
Tyr
245
Phe

Arg

Leu
Ser
Glu
Asp
Lys
70

Phe
Lys
Phe
Tyr
Gln
150
Ile
Asn
Phe
Thr
Cys
230
Glu

Thr

Asn

Sequence_Listing 13542-016-228

Thr
Leu
Tyr
Pro
55

Val
Cys
Ala
Leu
Gln
135
Pro
Thr
Tyr
Arg
Phe
215
Asn
Glu

Leu

Glu

His
Phe
Gln
40

Thr
Thr
Leu
Leu
Asp
120
Leu
Thr
Asn
Gln
Asn
200
Arg
Phe
Phe

Asp

Pro
280

Gly
Ile
25

Ile
Ser
Thr
Val
Phe
105
Lys
Val
Ser
Leu
Arg
185
Ser
Ser
Ser
Leu
Arg

265
Leu

Val
10

Asn
Asn
Ser
Leu
Thr
90

Ser
Thr
Asp
Ser
Pro
170
Asn
Ser
Val
Pro
Arg
250

Ser

Thr

Thr
Gly
Phe
Glu
Tyr
75

Asn
Ser
Leu
Ile
Ser
155
Tyr
Lys
Ile
Pro
Leu
235
Met

Ser

Gly

Gln
Tyr
His
Tyr
60

Lys
Leu
Asn
Asn
His
140
Ser
Ser
Arg
Lys
Asn
220
Ala
Thr

Val

Asn
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Leu
Ala
Ile
45

Ile
Gly
Thr
Leu
Ala
125
Val
Thr
Gln
Asn
Ser
205
Arg
Arg
Arg

Leu

Ser
285

Gly
Pro
30

Val
Thr
Ser
Met
Asp
110
Ser
Thr
Gln
Asp
Ile
190
Tyr
His
Arg
Ala
Val

270
Asp

Phe
15

Gln
Asn
Leu
Gln
Asp
95

Pro
Phe
Glu
His
Lys
175
Glu
Phe
His
Val
Gly
255
Asp

Leu

Tyr
Asn
Gln
Leu
Leu
80

Ser
Ser
His
Met
Phe
160
Ala
Asp
Ser
Thr
Asp
240
Thr

Gly

Pro



Phe

Trp Ala Val

290

Thr Cys Leu Ile

305
Glu

His

Gly Glu Tyr

Leu Asp Leu

<210> 174
<211> 344
<212> PRT
<213> Artificial Sequence

<220>
<223> N30 mut c344

<400> 174
Trp Glu Leu Ser

1
Val

Leu
Asn
Arg
65

His
Val
Leu
Gln
Glu
145
Tyr
Gln
Ala
Asp

Gly

Leu
Ser
Leu
50

Asp
Asp
Leu
Val
Leu
130
Ser
Leu
Pro
Leu
Cys

210
Val

Asp
Ile
35

Ser
Ile
Thr
Val
Glu
115
Gly
Ser
Asn
Gly
Asn
195
Gln

Asp

340

Arg
20

Arg
Asn
Gln
Phe
Thr
100
Gln
Ser
Val
Phe
Thr
180
Gln
Val

Ser

Cys Gly val Leu Vval Thr

Asn Val Gln Gln Gln Cys

325

310
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Ile Leu Ile Gly Leu Ala Gly Leu

295

Glu Asp Leu Gln

Gln
Asp
Gly
Pro
Asp
Arg
85

Val
Val
Thr
Tyr
Thr
165
Thr
Leu

Ser

Leu

Leu
Ser
Glu
Asp
Lys
70

Phe
Lys
Phe
Tyr
Gln
150
Ile
Asn
Phe

Thr

Cys

Thr
Leu
Tyr
Pro
55

Val
Cys
Ala
Leu
Gln
135
Pro
Thr
Tyr
Arg
Phe

215
Asn

His
Phe
Gln
40

Thr
Thr
Leu
Leu
Asp
120
Leu
Thr
Asn
Gln
Asn
200
Arg

Phe

Gly
Ile
25

Ile
Ser
Thr
Val
Phe
105
Lys
Val
Ser
Leu
Arg
185
Ser

Ser

Ser

300
315

330

Val Thr Gln
10
Asn Gly Tyr

Asn Phe His

Ser Glu Tyr
60
Leu Tyr Lys
75
Thr Asn Leu
90
Ser Ser Asn

Thr Leu Asn

Asp Ile His
140
Ser Ser Ser
155
Pro Tyr Ser
170
Asn Lys Arg

Ser Ile Lys

Val Pro Asn
220
Pro Leu Ala
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Leu Gly Leu

Leu
Ala
Ile
45

Ile
Gly
Thr
Leu
Ala
125
Val
Thr
Gln
Asn
Ser
205
Arg

Arg

Gly
Pro
30

Val
Thr
Ser
Met
Asp
110
Ser
Thr
Gln
Asp
Ile
190
Tyr
His

Arg

Thr Arg Arg Arg Lys

Pro Gly Tyr Tyr Gln

335

Phe
15

Gln
Asn
Leu
Gln
Asp
95

Pro
Phe
Glu
His
Lys
175
Glu
Phe
His

Val

Ile
Lys

320
Ser

Tyr
Asn
Gln
Leu
Leu
80

Ser
Ser
His
Met
Phe
160
Ala
Asp
Ser

Thr

Asp



225
Arg

Gln
Tyr
Phe
Thr
305
Glu

His

Val
Leu
Ser
Trp
290
Cys
Gly

Leu

Ala
Gln
Pro
275
Ala
Leu

Glu

Asp

<210> 175
<211> 344
<212> PRT
<213> Artificial Sequence

<220>
<223> N24-N30 mut c344

<400> 175

Trp
1
Val
Leu
Asn
Arg
65
His
Val
Leu
Gln
Glu

145
Tyr

Glu
Leu
Ser
Leu
50

Asp
Asp
Leu
Val
Leu
130

Ser

Leu

Leu
Asp
Ile
35

Ser
Ile
Thr
Val
Glu
115
Gly

Ser

Asn

Ile
Ala
260
Asn
Val
Ile
Tyr

Leu
340

Ser
Arg
20

Arg
Asn
Gln
Phe
Thr
100
Gln
Ser

Val

Phe

Tyr
245
Phe
Arg
Ile
Cys
Asn

325
Glu

Gln
5
Asp
Gly
Pro
Asp
Arg
85
Val
Val
Thr
Tyr

Thr
165

230
Glu

Thr
Asn
Leu
Gly
310
Val

Asp

Leu
Ser
Glu
Asp
Lys
70

Phe
Lys
Phe
Tyr
Gln

150
Ile
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Glu
Leu
Glu
Ile
295
Val
Gln

Leu

Thr
Leu
Tyr
Pro
55

Val
Cys
Ala
Leu
Gln
135

Pro

Thr

Phe Leu

Asp Arg
265

Pro Leu

280

Gly Leu

Leu Val
Gln Gln

Gln

His Gly

Phe Ile
25

Gln Ile

40

Thr Ser

Thr Thr
Leu Val
Leu Phe
105
Asp Lys
120
Leu Val
Thr Ser

Asn Leu

Arg
250
Ser
Thr
Ala
Thr

Cys
330

Val
10

Asn
Asn
Ser
Leu
Thr
90

Ser
Thr
Asp

Ser

Pro
170

235
Met

Ser
Gly
Gly
Thr

315
Pro

Thr
Gly
Phe
Glu
Tyr
75

Asn
Ser
Leu
Ile
Ser

155
Tyr

Thr
Val
Asn
Leu
300
Arg

Gly

Gln
Tyr
His
Tyr
60

Lys
Leu
Asn
Asn
His
140

Ser

Ser
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Arg
Leu
Ser
285
Leu

Arg

Tyr

Leu
Ala
Ile
45

Ile
Gly
Thr
Leu
Ala
125
Val
Thr

Gln

Asn
Val
270
Asp
Gly
Arg

Tyr

Gly
Pro
30

Val
Thr
Ser
Met
Asp
110
Ser
Thr
Gln

Asp

Gly
255
Asp
Leu
Leu

Lys

Gln
335

Phe
15

Gln
Asn
Leu
Gln
Asp
95

Pro
Phe
Glu
His

Lys
175

240
Thr

Gly
Pro
Ile
Lys

320
Ser

Tyr
Asn
Gln
Leu
Leu
80

Ser
Ser
His
Met
Phe

160
Ala



Gln
Ala
Asp
Gly
225
Arg
Gln
Tyr
Phe
Thr
305
Glu

His

Pro
Leu
Cys
210
Val
Val
Leu
Ser
Trp
290
Cys
Gly

Leu

Gly
Asn
195
Gln
Asp
Ala
Gln
Pro
275
Ala
Leu

Glu

Asp

Thr
180
Gln
Val
Ser
Ile
Ala
260
Asn
Val
Ile
Tyr

Leu
340

Thr
Leu
Ser
Leu
Tyr
245
Phe
Arg
Ile
Cys
Asn

325
Glu

Asn
Phe
Thr
Cys
230
Glu
Thr
Asn
Leu
Gly
310
Val

Asp
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Lys Arg Asn

Tyr
Arg
Phe
215
Asn
Glu
Leu
Glu
Ile
295
Val
Gln

Leu

Gln
Asn
200
Arg
Phe
Phe
Asp
Pro
280
Gly
Leu

Gln

Gln

Arg
185
Ser
Ser
Ser
Leu
Arg
265
Leu
Leu

Val

Gln

Asn
Ser
Val
Pro
Arg
250
Ser
Thr
Ala

Thr

Cys
330

Ile Lys Ser

Pro
Leu
235
Met
Ser
Gly
Gly
Thr

315
Pro

Asn
220
Ala
Thr
Val
Asn
Leu
300
Arg

Gly
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205
Arg

Arg
Arg
Leu
Ser
285
Leu

Arg

Tyr

Ile
190
Tyr
His
Arg
Ala
Val
270
Asp
Gly
Arg

Tyr

Glu
Phe
His
Val
Gly
255
Asp
Leu
Leu
Lys

Gln
335

Asp
Ser
Thr
Asp
240
Thr
Gly
Pro
Ile
Lys

320
Ser



