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<210> 1
<211> 145
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<220>
<221> misc_feature
<222>  (1)..(24)

<223> n is a, ¢, g, t or u
<400> 1
nnnNNNNNNNn nnnnnnnnnn nnnnguugua gcucccuuuc ucauuucgga aacgaaauga

60

gaaccguugc uacaauaagg ccgucugaaa agaugugccg caacgcucug ccccuuaaag
120

cuucugcuuu aaggggcauc guuua

145

<210> 2
<211> 121
<212> DNA

<213> Artificial Sequence



<220>
<223> Synthetic

<220>
<221> misc_feature
<222> (1) ..(24)

<223> n is a, ¢, g, t or u

<400> 2
NNNNNNNNNN NNNNNNNNNN NNnnguugua gcucccgaaa cguugcuaca auaaggccgu
60

cugaaaagau gugccgcaac gcuCugCcCcC uuaaagcuuc ugcuuuaagg ggcaucguuu
120

a

121

<210> 3
<211> 111
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<220>
<221> misc_feature
<222> (1) ..(24)

<223> n is a, ¢, g, t or u

<400> 3
nnnnnnnnnn nnnnnnnnnn nnnnguugua gcucccgaaa cguugcuacCa auaaggccgu
60

cugaaaagau gugccgcaac gcuCugcccC uuuucuaagg ggcaucguuu a
111

<210> 4
<211> 105
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<220>
<221> misc_ feature
<222>  (1)..(24)



<223> n is a, ¢, g, t or u

<400> 4
nnnnnnnnnn nnnnnnnnnn nnnnguugua gcucccgaaa cguugcuacCa auaaggccgu
60

cugaaaagau gugccgcaac gcuCugcCccC uuuucuaagg ggcau
105

<210> 5
<211> 99
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<220>
<221> misc_ feature
<222> (1)..(24)

<223> n is a, ¢, g, t or u
<400> 5
nnnnnnnnnn nnnnnnnnnn nnnnguugua gcucccgaaa cguugcuaca auaaggccgu

60

cugaaaagau gugccgcaac gcucugcuuc ugcaucguu

99

<210> 6
<211> 100
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<220>
<221> misc_feature
<222> (1)..(23)

<223> n is a, ¢, g, t or u

<400> 6
nnnnnnnnnn nnnnnnnnnn nnnguuguag cucccgaaac guugcuacaa uaaggccguc
60

ugaaaagaug ugccgcaacg cucugcuucu gcaucguuua
100



<210> 7

<211> 100

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<220>
<221> misc_ feature
<222> (1)..(21)

<223> n is a, ¢, g, t or u
<400> 7
nnnnnnnnnn nnnnnnnnnn nguuguagcu cccgaaacgu ugcuacaaua aggccgucug

60

aaaagaugug ccgcaacgcu cugcccuucu gggcaucguu

100

<210> 8
<211> 107
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<220>
<221> misc_ feature
<222>  (1)..(24)

<223> n is a, ¢, g, t or u

<400> 8
nnnnnnnnnn nnnnnnnnnn nnnnguugua gcucccgaaa cguugcuaca auaaggccgu
60

cugaaaagau gugccgcaac gcucugcccc uuucuagggg caucguu
107

<210> 9
<211> 105
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<220>



<221> misc_ feature
<222> (1) ..(24)
<223> n is a, ¢, g, t or u

<400> 9
nnnnnnnnnn nnnnnnnnnn nnnnguugua gcucccgaaa cguugcuaca auaaggccgu
60

cugaaaagau gugccgcaac gcucugcccc uucuggggca ucguu
105

<210> 10
<211> 103
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<220>
<221> misc_feature
<222>  (1)..(24)

<223> n is a, ¢, g, t or u
<400> 10
nnnnnnnnnn nnnnnnnnnn nnnnguugua gcucccgaaa cguugcuaca auaaggccgu

60

cugaaaagau gugccgcaac gcucugcccu ucugggcauc guu

103

<210> 11
<211> 101
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<220>
<221> misc_ feature
<222>  (1)..(24)

<223> n is a, ¢, g, t or u

<400> 11
nnnnnnnnnn nnnnnnnnnn nnnnguugua gcucccgaaa cguugcuaca auaaggccgu
60

cugaaaagau gugccgcaac gcucugccuu cuggcaucgu u
101



<210> 12

<211> 100

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<220>
<221> misc_feature
<222>  (1)..(23)

<223> n is a, ¢, g, t or u
<400> 12
nnnnnnnnnn nnnnnnnnnn nnnguuguag cucccgaaac guugcuacaa uaaggccguc

60

ugaaaagaug ugccgcaacg cucugccuuc uggcaucguu

100

<210> 13
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 13

gagggagaga ggugagcgga ugaa
24

<210> 14

<211> 23

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 14
ggggagagag gugagcggau gaa
23

<210> 15

<211> 24

<212> DNA

<213> Artificial Sequence



<220>
<223> Synthetic

<400> 15
guucuccaag cccucggacc ucgu
24

<210> 16
<211> 23
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 16
gucuccaagc ccucggaccu cgu
23

<210> 17
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 17

gcuggauuac ugugugguag aggg
24

<210> 18
<211> 23
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 18

guggauuacu gugugguaga ggg
23

<210> 19
<211> 52
<212> DNA

<213> Artificial Sequence

<220>



<223> Synthetic

<400> 19

agcttgagca aagggagaga ggtgagcgga tgaagggaga ttggtgagta tc
52

<210> 20
<211> 52
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 20
cgcttcgcgg cttctccaag ccctcggacc tcgtgggcgt cttctcctge gt
52

<210> 21
<211> 52
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 21
gaattcacta gctggattac tgtgtggtag agggaggtga ttagcacctg tg
52

<210> 22
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 22

gaatatcagg agactaggaa ggag
24

<210> 23

<211> 8

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic



<400> 23

gaggccta

8

<210> 24

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 24

ggacaggagt cgccagaggc cggt
24

<210> 25

<211> 9

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 25

ggtggattt

9

<210> 26

<211> 23

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 26

gcacctgcct cgtggaatac ggt
23

<210> 27

<211> 8

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 27



aaacctac

38

<210> 28
<211> 52
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 28
atgtggctct ggttctgggt acttttatct gtcccctcca ccccacagtg gg
52

<210> 29
<211> 52
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 29
cagataagga atctgcctaa caggaggtgg gggttagacg aatatcagga ga
52

<210> 30
<211> 52
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 30

ggggttagac gaatatcagg agactaggaa ggaggaggcc taaggatggg gg
52

<210> 31
<211> 52
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 31
cccacccggce ggcgcctccecc tgcagggctg ctccccagcc caaaccgccg cg
52



<210> 32

<211> 52

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 32
tccgagagct cagctagtct tcttcctcca acccgggccce tatgtccact tc
52

<210> 33
<211> 52
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 33
tgggtacttt tatctgtccc ctccacccca cagtggggcc actagggaca gg
52

<210> 34
<211> 52
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 34
gtaggggagc tgcccaaatg aaaggagtga gaggtgaccc gaatccacag ga
52

<210> 35
<211> 52
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 35
tagcacctct ccatcctctt gctttctttg cctggacacc ccgttctcecct gt
52



<210> 36

<211> 52

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 36
gtctcccttg cgtcccgect ccceccttettg taggcctgca tcatcaccgt tt
52

<210> 37
<211> 53
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 37
cctcacccaa ccccatgceccg tgttcactcg ctgggttccce ttttccttcet cct
53

<210> 38
<211> 52
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 38
gcgcaggaca ggagtcgcca gaggccggtg gtggatttcc tccccgcatce tc
52

<210> 39
<211> 51
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 39
cgcggggacg cccagcggcece ggatatcage tgccacgccc gecgtgggegg a
51

<210> 40
<211> 52



<212> DNA
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 40
gattccaata gatctgtgtg tccctctccc cacccgtceccce tgtccggete tc
52

<210> 41
<211> 52
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 41
tgacccctgg ccttctceccece gctccaacgc cctcaacccc acacgcacac ac
52

<210> 42
<211> 52
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 42
tccectectecece cacccgtccecce tgtccggcectce tccgcecttcecce cctgceccect te
52

<210> 43
<211> 52
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 43
acacgcacac actcactcac ccacacagac acacacgtcc tcactctcga ag
52

<210> 44
<211> 52
<212> DNA

<213> Artificial Sequence



<220>
<223> Synthetic

<400> 44
taagcacagt ggaagaattt cattctgttc tcagttttcc tggattatgc ct
52

<210> 45
<211> 52
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 45
ttcattctgt tctcagtttt cctggattat gcctggcacc attaaagaaa at
52

<210> 46
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 46

ggttctgggt acttttatct gtcc
24

<210> 47

<211> 8

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 47
cctccacc

8

<210> 48
<211> 19
<212> DNA

<213> Artificial Sequence

<220>



<223> Synthetic

<400> 48
tggcttagca cctctccat
19

<210> 49
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 49
agaactcagg accaacttat tctg
24

<210> 50
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 50

gtctgcctaa caggaggtgg gggt
24

<210> 51
<211> 8
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 51
tagacgaa

8

<210> 52
<211> 19
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic



<400>

52

tggcttagca cctctccat

19

<210> 53

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 53

agaactcagg accaacttat tctg
24

<210> 54

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 54

gaatatcagg agactaggaa ggag
24

<210> 55

<211> 8

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 55

gaggccta

8

<210> 56

<211> 19

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 56



tggcttagca cctctccat

19

<210> 57
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 57
agaactcagg accaacttat tctg
24

<210> 58
<211> 22
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 58
gcctccecctge agggctgectce cc
22

<210> 59
<211> 8
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 59
cagcccaa

8

<210> 60
<211> 25
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 60
agaggagcct tctgactgct gcaga
25



<210> 61

<211> 23

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 61

atgacagaca caaccagagg gca
23

<210> 62

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 62

gagctagtct tcttcctcca accc
24

<210> 63

<211> 8

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 63

gggcccta

8

<210> 64

<211> 19

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 64

tggcttagca cctctccat

19



<210> 65

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 65
agaactcagg accaacttat tctg
24

<210> 66
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 66
gatctgtcce ctccacccca cagt
24

<210> 67
<211> 8
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 67
ggggccac

38

<210> 68
<211> 19
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 68
tggcttagca cctctccat
19

<210> 69
<211> 24



<212> DNA
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 69
agaactcagg accaacttat tctg
24

<210> 70
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 70

ggcccaaatg aaaggagtga gagg
24

<210> 71
<211> 8
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 71
tgacccga

8

<210> 72
<211> 18
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 72
tccgtettee tccactce
18

<210> 73

<211> 20

<212> DNA

<213> Artificial Sequence



<220>
<223> Synthetic

<400> 73

taggaaggag gaggcctaag
20

<210> 74
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 74
gcatcctctt gctttctttg cctg
24

<210> 75
<211> 8
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 75
gacacccc

8

<210> 76
<211> 18
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 76
tccgtcecttee tccactcc
18

<210> 77

<211> 20

<212> DNA

<213> Artificial Sequence

<220>



<223> Synthetic

<400> 77

taggaaggag gaggcctaag
20

<210> 78
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 78

ggagtcgcca gaggccggtg gtgg
24

<210> 79
<211> 8
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 79
atttcctc

8

<210> 80
<211> 25
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 80
agaggagcct tctgactgct gcaga
25

<210> 81
<211> 23
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic



<400>

81

atgacagaca caaccagagg gca

23

<210> 82

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 82

gcccagcggce cggatatcag ctgce
24

<210> 83

<211> 8

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 83

cacgcccg

8

<210> 84

<211> 25

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 84

agaggagcct tctgactgct gcaga
25

<210> 85

<211> 23

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 85



atgacagaca caaccagagg gca

23

<210> 86

<211> 23

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 86

ggaagggaac atattactat tgc
23

<210> 87

<211> 8

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 87

tttcccte

8

<210> 88

<211> 19

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 88

tagagaactg ggtagtgtg

19

<210> 89

<211> 19

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 89

ccaatattgc atgggatgg

19



<210> 90

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 90

gtggagtggc ctgctatcag ctac
24

<210> 91

<211> 8

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 91

ctatccaa

8

<210> 92

<211> 19

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 92

tagagaactg ggtagtgtg

19

<210> 93

<211> 19

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 93

ccaatattgc atgggatgg

19



<210> 94

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 94
gaggaaggga acatattact attg
24

<210> 95
<211> 8
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 95
ctttccct

8

<210> 96
<211> 19
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 96
tagagaactg ggtagtgtg
19

<210> 97
<211> 19
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 97
ccaatattgc atgggatgg
19

<210> 098
<211> 24



<212> DNA
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 98
gtgaattctc atcagctaaa atgc
24

<210> 99
<211> 8
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 99
caagcctt

8

<210> 100
<211> 19
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 100
tagagaactg ggtagtgtg
19

<210> 101
<211> 19
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 101
ccaatattgc atgggatgg
19

<210> 102
<211> 24
<212> DNA

<213> Artificial Sequence



<220>
<223> Synthetic

<400> 102
gctcactcac ccacacagac acac
24

<210> 103
<211> 8
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 103
acgtcctc

8

<210> 104
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 104
gtacatgaag caactccagt ccca
24

<210> 105
<211> 22
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 105
atcaaattcc agcaccgagc gc
22

<210> 106
<211> 24
<212> DNA

<213> Artificial Sequence

<220>



<223> Synthetic

<400> 106
ggaagaattt cattctgttc tcag
24

<210> 107
<211> 8
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 107
ttttcctg

8

<210> 108
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 108
tggtgattat gggagaactg gagc
24

<210> 109
<211> 23
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 109
accattgagg acgtttgtct cac
23

<210> 110
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic



<400>

110

gctcagtttt cctggattat gcct

24

<210> 111

<211> 8

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 111

ggcaccat

8

<210> 112

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 112

tggtgattat gggagaactg gagc
24

<210> 113

<211> 23

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 113

accattgagg acgtttgtct cac
23

<210> 114

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 114



gcgttggagc ggggagaagg ccag

24

<210> 115

<211> 8

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 115

gggtcact

8

<210> 116

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 116

gtacatgaag caactccagt ccca
24

<210> 117

<211> 22

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 117

atcaaattcc agcaccgagc gc
22

<210> 118

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 118

gggccgcgga gatagctgca gggc

24



<210> 119

<211> 8

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 119
ggggcece

8

<210> 120
<211> 25
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 120
agaggagcct tctgactgct gcaga
25

<210> 121
<211> 23
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 121
atgacagaca caaccagagg gca
23

<210> 122
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 122
gcccacccgg cggcgcectcece ctgce
24



<210> 123

<211> 8

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 123
agggctge

8

<210> 124
<211> 25
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 124
agaggagcct tctgactgct gcaga
25

<210> 125
<211> 23
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 125
atgacagaca caaccagagg gca
23

<210> 126
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 126
gcgtggcagc tgatatccgg ccgce
24

<210> 127
<211> 8



<212> DNA
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 127
tgggcgtc

8

<210> 128
<211> 25
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 128
agaggagcct tctgactgct gcaga
25

<210> 129
<211> 23
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 129
atgacagaca caaccagagg gca
23

<210> 130
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 130

gccgcggcge gacgtggagce cagce
24

<210> 131
<211> 8
<212> DNA

<213> Artificial Sequence



<220>
<223> Synthetic

<400> 131
CCccgcCaaa

8

<210> 132
<211> 25
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 132
agaggagcct tctgactgct gcaga
25

<210> 133
<211> 23
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 133
atgacagaca caaccagagg gca
23

<210> 134
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 134
gtgctcccca gcccaaaccg ccgc
24

<210> 135
<211> 8
<212> DNA

<213> Artificial Sequence

<220>



<223> Synthetic

<400> 135
ggcgcgac

8

<210> 136
<211> 25
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 136
agaggagcct tctgactgct gcaga
25

<210> 137
<211> 23
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 137
atgacagaca caaccagagg gca
23

<210> 138
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 138
gtcagattgg cttgctcgga attg
24

<210> 139
<211> 8
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic



<400> 139

ccagccaa

8

<210> 140

<211> 21

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 140

ggcataagga aatcgaaggt c

21

<210> 141

<211> 23

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 141

catgtcctca agtcaagaac aag
23

<210> 142

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 142

gctgggtgaa tggagcgagc agcg
24

<210> 143

<211> 8

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 143



tcttcgag

8

<210> 144

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 144

gtacatgaag caactccagt ccca
24

<210> 145

<211> 22

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 145

atcaaattcc agcaccgagc gc
22

<210> 146

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 146

gtcctggagt gacccctgge cttce
24

<210> 147

<211> 8

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 147

tcceceget

8



<210> 148

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 148

gtacatgaag caactccagt ccca
24

<210> 149

<211> 22

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 149

atcaaattcc agcaccgagc gc
22

<210> 150

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 150

gatcctggag tgacccctgg cctt
24

<210> 151

<211> 8

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 151

ctccccegce

8



<210> 152

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 152
gtacatgaag caactccagt ccca
24

<210> 153
<211> 22
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 153
atcaaattcc agcaccgagc gc
22

<210> 154
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 154
gtgtgtccct ctccccacce gtcecc
24

<210> 155
<211> 8
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 155
ctgtccgg

8

<210> 156

<211> 24



<212>

DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 156

gtacatgaag caactccagt ccca
24

<210> 157

<211> 22

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 157

atcaaattcc agcaccgagc gc
22

<210> 158

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 158

gttggagcgg ggagaaggcc aggg
24

<210> 159

<211> 8

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 159

gtcactcc

8

<210> 160

<211> 24

<212> DNA

<213> Artificial Sequence



<220>
<223> Synthetic

<400> 160
gtacatgaag caactccagt ccca
24

<210> 161
<211> 22
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 16l
atcaaattcc agcaccgagc gc
22

<210> 162
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 162

gcgttggagc ggggagaagg ccag
24

<210> 163
<211> 8
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 163
gggtcact

8

<210> 164
<211> 24
<212> DNA

<213> Artificial Sequence

<220>



<223> Synthetic

<400> 164
gtacatgaag caactccagt ccca
24

<210> 165
<211> 22
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 165
atcaaattcc agcaccgagc gc
22

<210> 166
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 166
gtaccctcca ataatttggc tggc
24

<210> 167
<211> 8
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 167
aattccga

8

<210> 168
<211> 21
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic



<400>

168

ggcataagga aatcgaaggt c

21

<210> 169

<211> 23

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 169

catgtcctca agtcaagaac aag

23

<210> 170

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 170

gataatttgg ctggcaattc cgag
24

<210> 171

<211> 8

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 171

caagccaa

8

<210> 172

<211> 21

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 172



ggcataagga aatcgaaggt c

21

<210> 173

<211> 23

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 173

catgtcctca agtcaagaac aag
23

<210> 174

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 174

gcaggggcca ggtgtccttc tctg
24

<210> 175

<211> 8

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 175

ggggccte

8

<210> 176

<211> 23

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 176

acacgggcag catgggaata gtc

23



<210> 177

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 177

gctaggggag agtcccactg tcca
24

<210> 178

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 178

gaatggcagg cggaggttgt actg
24

<210> 179

<211> 8

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 179

ggggccag

8

<210> 180

<211> 23

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 180

cctgtgtggc tttgctttgg tcg

23



<210> 181

<211> 24

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 181

gtagggtgtg atgggaggct aagc
24

<210> 182
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 182

gagtgagaga gtgagagaga gaca
24

<210> 183
<211> 8
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 183
cgggccag

8

<210> 184
<211> 23
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 184
cctgtgtggc tttgctttgg tcg
23

<210> 185
<211> 24



<212>

DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 185

gtagggtgtg atgggaggct aagc
24

<210> 186

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 186

gtgagcaggc acctgtgcca acat
24

<210> 187

<211> 8

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 187

gggcccge

8

<210> 188

<211> 23

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 188

cctgtgtgge tttgctttgg tcg
23

<210> 189

<211> 24

<212> DNA

<213> Artificial Sequence



<220>
<223> Synthetic

<400> 189

gtagggtgtg atgggaggct aagc
24

<210> 190
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 190

gcgtgggggc tccgtgcccc acgc
24

<210> 191
<211> 8
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 191
gggtccat

8

<210> 192
<211> 23
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 192

ggaggaagag tagctcgccg agg
23

<210> 193
<211> 24
<212> DNA

<213> Artificial Sequence

<220>



<223> Synthetic

<400> 193
agaccgagtg gcagtgacag caag
24

<210> 194
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 194

gcatgggcag gggctggggt gcac
24

<210> 1095
<211> 8
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 195
aggcccag

8

<210> 196
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 196

agggagaggg aagtgtgggg aagg
24

<210> 197
<211> 24
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic



<400>

197

gtcttcctgce tctgtgcgca cgac

24

<210> 198

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 1098

gaaaattgtg atttccagat ccac
24

<210> 199

<211> 8

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 199

aagcccaa

8

<210> 200

<211> 23

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 200

gttgggggct ctaagttatg tat
23

<210> 201

<211> 23

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 201



cttcatctgt atcttcagga tca

23

<210> 202

<211> 23

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 202

gagcagaaaa aattgtgatt tcc
23

<210> 203

<211> 8

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 203

agatccac

8

<210> 204

<211> 23

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 204

gttgggggct ctaagttatg tat
23

<210> 205

<211> 23

<212> DNA

<213> Artificial Sequence
<220>

<223> Synthetic

<400> 205

cttcatctgt atcttcagga tca

23



<210> 206

<211> 30

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<220>
<221> misc_feature
<222>  (2)..(4)

<223> n is a, ¢, g, or t

<220>
<221> misc_ feature
<222>  (6)..(25)

<223> n is a, ¢, g, or t

<220>
<221> misc_feature
<222>  (28)..(28)

<223> n is a, ¢, g, or t

<400> 206

gnnngnnnnn NNNNNNNNNN NNNNNggncc
30

<210> 207

<211> 122

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 207
guuguagcuc cccuuucuca uuucggaaac gaaaugagaa ccguugcuac aauaaggccg
60

ucugaaaaga ugugccgcaa Cgcucugccc cuuaaagcuu cugcuuuaag gggcaucguu
120

ua
122
<210> 208
<211> 144
<212> DNA

<213> Artificial Sequence



<220>
<223> Synthetic

<400> 208
gagggagaga ggugagcgga ugaaguugua gcucccuuuc ucauuucgga aacgaaauga

60

gaaccguugc uacaauaagg cgcucugaaa agaugugccg caacgcucug cccuuaaagc
120

uucugcuuua aggggcaucg uuua

144

<210> 209
<211> 121
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 209
gagggagaga ggugagcgga ugaaguugua gcucccgaaa cguugcuaca auaaggccgu
60

cugaaaagau gugccgcaac gcucugcccc uuaaagcuuc ugcuuuaagg ggcaucguuu
120

a

121

<210> 210
<211> 111
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 210
gagggagaga ggugagcgga ugaaguugua gcucccgaaa cguugcuaca auaaggccgu
60

cugaaaagau gugccgcaac gcuCugcccC uuuucuaagg ggcaucguuu a
111

<210> 211
<211> 105
<212> DNA

<213> Artificial Sequence



<220>
<223> Synthetic

<400> 211
gagggagaga ggugagcgga ugaaguugua gcucccgaaa cguugcuaca auaaggccgu
60

cugaaaagau gugccgcaac gcucugcccc uuuucuaagg ggcau
105

<210> 212
<211> 99
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 212
gagggagaga ggugagcgga ugaaguugua gcucccgaaa cguugcuaca auaaggccgu

60

cugaaaagau gugccgcaac gcucugcuuc ugcaucguu

99

<210> 213
<211> 99
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 213
gggagagagg ugagcggaug aaguuguagc ucccgaaacg uugcuacaau aaggccgucu

60

gaaaagaugu gccgcaacgc ucugcuucug caucguuua

99

<210> 214
<211> 100
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 214



ggagagaggu gagcggauga aguuguagcu cccgaaacgu ugcuacaaua aggccgucug
60

aaaagaugug ccgcaacgcu cugcccuucu gggcaucguu

100

<210> 215
<211> 107
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 215
gagggagaga ggugagcgga ugaaguugua gcucccgaaa cguugcuaca auaaggccgu
60

cugaaaagau gugccgcaac gcucugcccc uuucuagggg caucguu
107

<210> 216
<211> 105
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 216
gagggagaga ggugagcgga ugaaguugua gcucccgaaa cguugcuaca auaaggccgu
60

cugaaaagau gugccgcaac gcucugcccc uucuggggca ucguu
105

<210> 217
<211> 96
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 217
gagggagaga ggugagcgga ugaaguugua gcucccgaaa cguugcuaca auaaggccgu
60

cugaaaagau gugccgcaac gcucugcccu ucuggg
96



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

<220>
<223>

<400>

218
101
DNA
Artificial Sequence

Synthetic

218

gagggagaga ggugagcgga ugaaguugua gcucccgaaa cguugcuaca auaaggccgu

60

cugaaaagau gugccgcaac gcucugccuu cuggcaucgu u

101

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

<220>
<223>

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

<400>

219
145
DNA
Artificial Sequence

Synthetic

misc feature
(1) ..(24)
n is a, ¢, g, t or u

219

nnnnnnnnnn nnnnnnnnnn nnnnguugua gcucccuuucC ucauuucgga aacgaaauga

60

gaaccguugc uacaauaagg ccgucugaaa agaugugccg caacgcucug ccccuuaaag

120

cuucugcuuu aaggggcauc guuua

145

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

<220>
<223>

<220>
<221>
<222>

220
101
DNA
Artificial Sequence

Synthetic

misc feature
(1) ..(24)



<223> n is a, ¢, g, t or u
<400> 220
nnnnnnnnnn nnnnnnnnnnh nnnnguugua gcucccgaaa cguugcuaca auaaggccgu

60

cugaaaagau gugccgcaac gcucugccuu cuggcaucgu u

101

<210> 221
<211> 100
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<220>
<221> misc_ feature
<222> (1)..(23)

<223> n is a, ¢, g, t or u
<400> 221
nnnnnnnnnn nnnnnnnnnn nnnguuguag cucccgaaac guugcuacaa uaaggccguc

60

ugaaaagaug ugccgcaacg cucugccuuc uggcaucguu

100

<210> 222
<211> 121
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 222
guuguagcuc ccuuucucau uucggaaacg aaaugagaac cguugcuaca auaaggccgu
60

cugaaaagau gugccgcaac gcucugcccc uuaaagcuuc ugcuuuaagg ggcaucguuu
120

a

121

<210> 223
<211> 77

<212> DNA



<213> Artificial Sequence

<220>
<223> Synthetic

<400> 223
guuguagcuc ccgaaacguu gcuacaauaa ggccgucuga aaagaugugc cgcaacgcuc

60

ugccuucugg caucguu

77

<210> 224
<211> 77
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 224
guuguagcuc ccgaaacguu gcuacaauaa ggccguugaa aagugugccg caacgcucug

60

ccuucuggca ucguuua

77

<210> 225
<211> 121
<212> DNA

<213> N. meningitidis

<400> 225
guuguagcuc ccuuucucau uucggaaacg aaaugagaac cguugcuaca auaaggccgu
60

cugaaaagau gugccgcaac gcuCugCcCcC uuaaagcuuc ugcuuuaagg ggcaucguuu
120

a

121

<210> 226
<211> 79
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 226



guuguagcuc ccgaaacguu gcuacaauaa ggccgucuga aaagaugugc cgcaacgcuc
60

ugccuucugg caucguuua

79

<210> 227
<211> 121
<212> DNA

<213> N. meningitidis

<400> 227
guuguagcuc ccuuucucau uucggaaacg aaaugagaac cguugcuaca auaaggccgu
60

cugaaaagau gugccgcaac gcucugcccc uuaaagcuuc ugcuuuaagg ggcaucguuu
120

a

121

<210> 228
<211> 97
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 228
guuguagcuc ccgaaacguu gcuacaauaa ggccgucuga aaagaugugc cgcaacgcuc

60

ugccccuuaa agcuucugcu uuaaggggca ucguuua

97

<210> 229
<211> 427
<212> DNA

<213> N. meningitidis

<400> 229
ggcaggaaga gggcctattt cccatgattc cttcatattt gcatatacga tacaaggctg
60

ttagagagat aattagaatt aatttgactg taaacacaaa gatattagta caaaatacgt
120

gacgtagaaa gtaataattt cttgggtagt ttgcagtttt aaaattatgt tttaaaatgg
180



actatcatat
240
ggaaaggacg
300
tcggaaacga
360
ctctgcccecct
420
aggccge
427

<210> 230
<211> 3963
<212> DNA
<213>
<400> 230
acgtcgactc
60
aagcaactgc
120
taccaattct
180
tttaatgagg
240
gctcecgtggce
300
ttcaggtgtc
360
acgcccagca
420
aaactcaatc
480
ggtcgaaatc
540
tgagagggca
600
ctccgtgagg

660

gcttaccgta

aaacaccgga

aatgagaacc

taaagcttct

N. meningitidis

tagaatggag

ttccaaatat

tctaagtgtt

cttaaatatt

cacgcaactc

gtgaacaccg

gctacaaaga

aattacatcc

gacgaggagg

gaggtgccta

cgcctgaccc

acttgaaagt

agagcattcc

gttgctacaa

gctttaaggg

gcggtactat

ttgtgatttt

ttaaaatgtg

taccgtaact

atacttaagc

ccaccatggt

aggcaggtca

tgggactgga

agaaccccat

agaccggcga

ggagaagggc

atttcgattt

agctcttcag

taaggccgtce

gcatcgttta

gtagatgaga

tacagtgtag

ggagccagta

atgaaatgct

agacagtggt

gcctaagaag

agccaagaaa

catcggcatc

ccgcectgatce

cagcctggcece

ccacagactg

cttggcttta

ttgtagctcc

tgaaaagatg

tttttttgtt

attcaggagc

ttttggaaaa

cacatgaagt

acgcatatca

tcaaagtttt

aagagaaagg

aagaaagcag

gcatccgtcg

gatctgggcg

atggcacgga

ctgaggacac

tatatcttgt

ctttctcatt

tgccgcaacg

taaactctag

aaactgggaa

actcttagcc

tatagagtgt

tgctgttcag

tttcttccat

tggaagataa

cattcaagcc

ggtgggctat

tgcgcgtgtt

gactggcacg

gccggctgcet



gaagagggag
720

gcccaatacc
780

gtggtccgcce
840

cgagggcgag
900

acacgccctg
960

gaaggagagc
1020

ggatctgcag
1080

cgtgtctggce
1140

gagcggcgac
1200

ggccgccaag
1260

gaggatcctg
1320

ggatgagccc
1380

ggaggacacc
1440

actgatggag
1500

ggacaagaag
1560

tagcctgtte
1620

gatcctggag
1680

ggccctgcegg
1740

ggcgtgctgce

ccttggcage

gtgctgctgce

acagccgata

cagaccggcg

ggccacatcc

gccgagctga

ggcctgaagg

gcagtgcaga

aatacctaca

gagcagggaa

taccgcaagt

gccttettta

atgaaggcct

tcceccactga

aagaccgacg

gccctgetga

aggatcgtgc

aggccgccaa

tgagggcagc

acctgatcaa

aggagctggg

actttcgcac

gcaatcagcg

tcctgectgtt

agggcatcga

agatgctggg

cagccgagcg

gcgagcgccce

ccaagctgac

agggcctgag

atcacgccat

atctgtctcc

aggatatcac

agcacatcag

cactgatgga

cttcgatgag

cgccctggac

gcaccggggc

cgccctgcectg

accagccgag

gtctgactat

tgagaagcag

gacactgctg

acactgcacc

gttcatctgg

actgaccgac

atatgcacag

atacggcaag

cagcagggcc

cgagctgcag

aggcagactg

ctttgataag

gcagggcaag

aatggcctga

cgcaagctga

tacctgtctc

aagggagtgg

ctggccctga

agccacacct

aaggagttcg

atgacacagc

tttgagccag

ctgacaaagc

acagagaggg

gcaaggaagc

gataacgccg

ctggagaagg

gatgagatcg

aaggacagga

ttcgtgcaga

aggtacgacg

tcaagtccct

cacctctgga

agagaaagaa

caggaaatgc

acaagttcga

tctccecggaa

gcCaacccaca

ggcccgecct

ccgagcccaa

tgaacaatct

ccaccctgat

tgctgggcect

aggcctctac

agggcctgaa

gcaccgcctt

tccagccaga

tcagcctgaa

aggcctgcgce



cgaaatctac
1800

tatcccegee
1860

agtgatcaac
1920

cagggaagtg
1980

cagaaaggat
2040

cgagccaaag
2100

tctgtattct
2160

cgaccacgcc
2220

gctgggctct
2280

ggacaatagc
2340

gtccaagaag
2400

cctgaatgac
2460

gctgaccggce
2520

gaggggcttc
2580

tgcagtggtg
2640

gtataaggag
2700

gcaccagaag
2760

ggtgtttggc
2820

ggcgatcact

gatgagatca

ggagtggtgc

ggcaagtcct

agggagaagg

tccaaggata

ggcaaggaga

ctgccttttt

gagaaccaga

cgcgagtggce

cagagaatcc

acccgctacg

aagggcaaga

tggggcctga

gtggcatgtt

atgaatgcct

acacactttc

aagcctgacg

atggcaagaa

ggaaccctgt

gccggtacgg

ttaaggacag

ccgccgccaa

tcctgaagcet

tcaacctggg

ctcggacctg

ataagggcaa

aggagtttaa

tgctgcagaa

tgaatcggtt

agagagtgtt

gaaaggtgag

ctaccgtggc

tcgacggcaa

ctcagccatg

gcaagccaga

gaacacagag

ggtgctgcge

cagccccgcec

aaaggagatc

gttcagagag

gaggctgtac

ccgcctgaat

ggacgatagc

ccagacaccc

ggcaagggtg

gtttgacgag

tctgtgecag

tgcctccaac

ggcagagaac

catgcagcag

gaccatcgat

ggagttcttt

gttcgaggag

gagaaaatct

gccectgtete

agaatccaca

gagaagaggc

tactttccta

gagcagcagc

gagaagggct

ttcaacaata

tacgagtatt

gagacaagca

gatggcttca

ttcgtggceg

ggccagatca

gacaggcacc

aagatcacac

aaggagacag

gcccaggaag

gccgataccc

acctgccccc

aggcaagaaa

tcgagacagc

aggaggagaa

atttcgtggg

acggcaagtg

atgtggagat

aggtgctggt

tcaacggcaa

ggttccctecg

aggagaggaa

atagaatgag

caaatctgct

acgcactgga

gctttgtgcg

gcgaggtgct

tgatgatccg

tggagaagct



gagaacactg
2880

cccactgttc
2940

agtgaagtcc
3000

gctgaagctg
3060

ggccctgaag
3120

attctacaag
3180

gcaggtgcag
3240

catggtgcgg
3300

ctggcaggtg
3360

ggattggcag
3420

ggtggaagtg
3480

cacaggcaac
3540

cctggagggce
3600

gggcaaggag
3660

gcccgcagea
3720

tgactacgcce
3780

gccagattac
3840

tctgccaaaa
3900

ctggcagaga

gtgtctagag

gccaagagac

aaggatctgg

gcaaggctgg

tatgataagg

aagacaggcg

gtggacgtgt

gccaagggca

ctgatcgacg

atcaccaaga

atcaatatcc

atcggcgtga

atcagacctt

accaagaagg

gggtatccct

gctgcagctc

attatgggga

agctgagctc

Ccccccaacag

tggacgaggg

agaagatggt

aggcacacaa

ccggcaacag

tgtgggtgcg

ttgagaaggg

tcctgectga

attccttcaa

aggccaggat

ggatccacga

agacagccct

gtaggctgaa

caggacaggc

acgacgtgcc

cagcagcgaa

catcatgaag

caggcccgag

gaagatgagc

cgtgtctgtg

gaatcgcgag

ggacgatcct

aacccagcag

caaccacaat

cgataagtac

tagagccgtyg

ctttaagttc

gtttggctac

cctggatcac

gagcttccag

gaagcgccca

caagaagaag

tgattacgcce

gaaaagaagc

ccccttgagce

gcagtgcacc

ggccagggcece

ctgagggtgc

cgggagccaa

gccaaggcct

gtgaaggccg

ggcatcgccg

tatctggtgce

gtgcagggca

tctctgcacc

ttcgcetect

aagatcggca

aagtatcaga

cccgtgcggg

aagtacccct

gggtcctatc

tggattaaga

atctgacttc

agtacgtgac

acatggagac

ctctgacaca

agctgtatga

ttgccgagcece

tgagggtgga

acaatgctac

ccatctacag

aggacgagga

ccaatgacct

gccaccgcgg

agaacggcat

tcgacgagct

aggataagcg

atgacgtgcc

cctacgacgt

tctttttccc

tggctaataa



aggaaattta ttttcattgc aatagtgtgt tggaattttt tgtgtctctc actcggcggc

3960

cgc

3963

<210> 231

<211> 835

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 231

tggcgtgatc tcccggcccecc caggcgtcca
60

acgtggacgc gcaggctgcc ggtgggctcc
120

ctgagccagt ccttggctcc ccagagacat
180

cgagtcccag gcgtccatgt ccttcccgag
240

cacccactgc tctgcgtgge tgcggtggec
300

gctgttgctg ctactgtgcc ccaccggcgce
360

agagctgatg ctcgccctcecc cgtcccagga
420

ggccaccgcc accttccgece gttgctccaa
480

ggggttgggg tgatgctctt cgggggtctt
540

aagtgcagcc ctgaggtgcg ggaggcgagg
600

gcacagagtg atgggggagg ccacgtgcta
660

tgaggcgggg agcgggctac cagtgtggtc

720

gtacccacac

cgttctctcet

cacggcccgce

gccgcegegcea

gctgttgeceg

tggtgcccag

ggatggcctg

ggtatgggtg

ctctgctcat

gcaagactta

aaggcactgc

atgcagaaaa

cccagaaggc

ctctttctga

agccccggag

cctctceccteg

ctgttgcecge

gacgaggatg

gctgatgagg

ccaggcaacg

ctagccgtct

gtgctcagct

ggggcttggt

cgtgtcctcc

ttccaccttc

ggctagagga

ccaagtgccc

ccccgatggg

cgctgctget

gagattatga

ccgcacatgt

gcgttgettt

ggtggtctct

gcaccttgtg

tccaaaagtg

gaagtaaagt



ggcatcggga ggctgagaac tctagtggca catctttctc aactggtcat ccagcagtca

780

tcctgggtge ctgttggggt tctgtaggcecc tcgatttagc ggaagggtgt caggg

835

<210> 232

<211> 863

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 232

ggaaagggaa aatgccaatg ctctgtctag
60

atggggctaa aatgagtgtt ctaaaatacc
120

aatggatatg aagtactggg ctctttaaaa
180

tcgcgacact gtaatttcat actgtagtaa
240

gtgagcatgt ctttaatcta cctcgatgga
300

taacctgtag ttttgctgca taaaacccca
360

ttgcccecctat taaaaaactt cccgacaaaa
420

aattttacac ctgttcaatt cccctgcagg
480

gcctgcccag aagactcccg cccatcttcet
540

agagggggaa gggattctcc caggcccagg
600

aactcccaga aaggtattgc aacactcccc
660

ccccgcectac tccactgcag ctcccttact
720

aagtgcttcc tgcctccaaa acagcccaac

780

gggttggata

ttttgataag

atgattaaaa

ggatctcaag

aaatactccg

gatgactacc

ccgaaaatct

acaacgccca

agaaagactg

gcggtcctca

tccceceectec

gataacaact

tgagccctceg

agccagtata

gctgcagaag

ttctgcttac

caggagagta

aggcggatca

tatcctccca

gtgggaagtc

cacaccaggt

gagttgcaga

gaagccagga

ggagaagggt

cagagcgact

ctccttccecect

ataaatgaaa

gagcgggaga

atagtctaac

taaaactcgg

caagcaataa

ttttccttat

ttgtccctce

tagcctttaa

tcacgaggga

ggcagcagag

gcggecttet

ttgggagagc

ccactccceg



gagtgcgcga tggaggtctg gctcagcacg cccctcttga ggcaactcaa gtcggaaacg

840

tgcttgcacc cgccccgcag ccg

863

<210> 233
<211> 3249
<212> DNA
<213>
<400> 233
atggctgcct
60
tccgtcggcet
120
ttgggcgtgce
180
gcaaggcgtt
240
cgggcccgcec
300
ggcttgatca
360
aaactgacgc
420
ttgtcgcaaa
480
ggcgtggcca
540
gctttaaata
600
catacgttca
660
gaatttggca
720
acgcaacgcc

780

N. meningitidis

tcaaacctaa

gggcgatggt

gcgtatttga

tggcgcgcag

gcctattgaa

aatccttacc

ctttagagtg

gaaaaaacga

acaatgccca

aatttgagaa

gccgcaaaga

atccgcatgt

ctgccctgtce

tccaatcaac

agaaattgac

gcgtgccgaa

tgtccgecegce

acgcgaaggc

gaatacacca

gtcggcagtc

gggcgaaact

tgccttacag

agaaagcggc

tttacaggcg

ttcaggcggce

cggcgatgcec

tacatcctcg

gaagaagaaa

gtaccgaaaa

ctgacccgcece

gtattacaag

tggcaacttc

ttgttgcatt

gccgataaag

acaggcgatt

catatccgca

gagctgattt

cttaaagaag

gttcaaaaaa

gcctcgatat

accccatccg

caggcgactc

gtcgcgccca

ccgctgattt

gcgcagccgce

taatcaaaca

agcttggcgce

tcecgcacacc

atcagcgcgg

tgctgtttga

gtattgaaac

tgttggggca

cggcatcgca

cctgattgat

ccttgccatg

tcgcctgett

tgacgaaaac

attagaccgc

ccgcggttat

tttgcttaaa

ggccgaattg

cgattattcg

aaaacCaaaaa

cctactgatg

ttgcaccttc



gaaccggcag
840

accaagctga
900

gaacgcgcca
960

cgtaagctgc
1020

aatgccgaag
1080

gaaaaagaag
1140

gaaatcggca
1200

gaccgtgtte
1260

gtccaaattt
1320

tacgatgaag
1380

aaaatttatc
1440

ttatctcaag
1500

atccatattg
1560

aaacgccaag
1620

ttccccaatt
1680

caacaacacg
1740

aaaggctatg
1800

aacaataaag
1860

agccgaaagc

acaacctgcg

cgcttatgga

tgggtttaga

cctcaacatt

gattgaaaga

cggcattctc

agcccgaaat

ccttgaaagc

cctgcgecga

tgccgeccat

cacgtaaggt

aaacggcaag

aagaaaaccg

ttgtcggcga

gcaaatgcct

tcgaaatcga

tgctggtatt

cgctaaaaac

tattttagag

cgagccatac

agataccgcc

gatggaaatg

taaaaaatcc

cctgttcaaa

cttagaagcg

attgcgccga

aatctacgga

ccctgecgac

cattaacggc

ggaagtaggt

caaagaccgg

acccaaatca

gtattcgggc

ccatgccctg

gggcagcgaa

acctacacag

caaggcagcg

agaaaatcca

tttttcaaag

aaggcctacc

ccattaaacc

accgatgaag

ctgttgaaac

attgtgcctc

gaccattacg

gagatccgca

gtggtacgcc

aaatcgttta

gaaaaagccg

aaagatattc

aaagaaatca

ccgttttege

aaccCaaaaca

ccgaacgttt

agcggccatt

aactgactta

gcttgcgcta

atgccatcag

tttcttccga

acattacagg

acatcagctt

taatggagca

gcaagaaaaa

accccgtegt

gttacggctc

aagaccgcaa

ccgccaaatt

tgaaactgcg

acttagtccg

gcacatggga

aaggcaatca

catctggctg

gaccgatacc

cgcacaagcc

tggtaaagac

ccgtgcactg

attacaagat

ccgtctgaaa

cgataagttc

aggcaaacgt

tacggaagaa

cttgcgecgece

cccagctcgt

agaaatcgaa

ccgagagtat

cctgtacgag

tctgaacgaa

cgacagtttc

aaccccttac



gaatacttca
1920

accagccgtt
1980

ggctttaaag
2040

gttgccgacc
2100

caaattacca
2160

cgccatcacg
2220

attacccgtt
2280

gaaacaggaa
2340

caagaagtca
2400

gataccccag
2460

gtacacgaat
2520

gcacataaag
2580

gttaaacgag
2640

aaaaatggta
2700

ggtaatgcta
2760

ctggttaaag
2820

aatgcttata
2880

gataagaaag
2940

acggcaaaga

tccecgegcecag

aatgcaatct

atatattgct

atctgttgcg

ccttggacgc

ttgtacgcta

aagtgctgca

tgattcgcgt

aaaaactgcg

acgttacgcce

atactttgag

tatggttaac

gagagattga

aacaagcatt

ctgtgagggt

ccattgcaga

gaaaaaatca

caacagccgce

taaaaaacaa

gaacgacacg

gacaggtaaa

cggcttttgg

tgtagtcgtt

taaagagatg

tcaaaaaaca

cttcggcaaa

cacgttgctt

actgtttgtt

atctgctaaa

cgaaatcaag

attatatgag

tgaccctaag

Cgaaaaaacc

taatggagac

gtattttatt

gaatggcagg

cggattctgc

cgctacgtca

gggaaaagac

ggattgcgca

gcctgctcga

aacgcgtttg

cacttcccac

ccggacggca

gccgaaaaat

tcacgcgege

cgatttgtta

ttggccgacc

gctcttaagg

gacaatccgt

caagagagcg

atggtacgtg

gttcccatct

aatttaaagc

tgcaaaaatt

accgtttecct

gtgtctttgc

aagtgcgtgce

ccgttgccat

acggtaaaac

aaccttggga

aacccgaatt

tatcatctcg

ccaatcggaa

aacataatga

ttgaaaatat

cgcgtttaga

tttataaaaa

gagtcttatt

ttgatgtgtt

atgcttggca

gcgtgtcgaa

cgatgaagac

gtgccaattt

ctcaaacgga

ggaaaacgac

gcagcagaaa

catagacaaa

atttttcgea

cgaagaagcc

ccccgaagcec

gatgagcggt

aaaaattagt

ggttaattat

ggcatatgga

gggaggacaa

aaataaaaaa

ctgtaaagta

ggttgctgaa



aacattcttc ccgatattga
3000

tttagcttgc ataagtatga
3060

ttcgcctact atatcaactg
3120

aaaggctcta aagaacagca
3180

taccaagtta acgaactggg
3240

gtccgttaa

3249

<210> 234

<211> 1082

<212> PRT

<213> N. meningitidis

<400> 234
Met Ala Ala
1

Ile Gly Ile

Glu Pro

35

Asn

Ala Glu

50

Val

Ala
65

Arg Ser

Arg Ala

Phe Asp Glu

Arg

Phe Lys

Ala
20

Ser

Ile Arg

Pro Lys
Val

Arg

Leu
85

Arg

Asn
100

Gly

Pro

Val

Leu

Thr

Arg

70

Leu

Leu

ttgtaaggga

tctgattgcet

tgatagctct

attccgtatt

caaagaaatc

Asn Pro

Gly Trp

Ile Asp

40

Gly
55

Asp
Leu Thr
Lys

Arg

Ile Lys

taccggattg

tttcaaaaag

aatggacgat

agcacccaaa

agaccatgcc

Ile Asn

10

Tyr

Ala
25

Met Val

Leu Gly Val

Ser Leu Ala

Arg Arg Arg

75

Glu Gly Val

90

Ser Leu Pro

105

atgatagcta

atgaaaaatc

tctatttage

atcttgtatt

gtctgaaaaa

Ile Leu Gly

Glu Ile Asp

Val
45

Arg Phe

Met
60

Ala Arg

Ala His Arg

Leu Gln Ala

Thr Pro

110

Asn

tacattctgt

taaagtagaa

ttggcatgat

gatacaaaaa

acgcccacct

Leu
15

Asp
Glu Glu
Glu Arg
Leu

Arg

Leu
80

Leu

Ala
95

Asp

Trp Gln



Leu

Ala

Lys

145

Gly

Pro

Arg

Gln

Pro

225

Thr

His

Thr

Leu

Leu

305

Arg

Arg

Val

130

Asn

Val

Ala

Asn

Ala

210

His

Gln

Cys

Ala

Glu

290

Met

Lys

Ala

115

Leu

Glu

Ala

Glu

Gln

195

Glu

Val

Arg

Thr

Glu

275

Gln

Asp

Leu

Ala

Leu

Gly

Asn

Leu

180

Arg

Leu

Ser

Pro

Phe

260

Arg

Gly

Glu

Leu

Ala

His

Glu

Asn

165

Ala

Gly

Ile

Gly

Ala

245

Glu

Phe

Ser

Pro

Gly
325

Leu

Leu

Thr

150

Ala

Leu

Asp

Leu

Gly

230

Leu

Pro

Ile

Glu

Tyr

310

Leu

Asp

Ile

135

Ala

His

Asn

Tyr

Leu

215

Leu

Ser

Ala

Trp

Arg

295

Arg

Glu

Arg

120

Lys

Asp

Ala

Lys

Ser

200

Phe

Lys

Gly

Glu

Leu

280

Pro

Lys

Asp

Lys

His

Lys

Leu

Phe

185

His

Glu

Glu

Asp

Pro

265

Thr

Leu

Ser

Thr

Leu

Arg

Glu

Gln

170

Glu

Thr

Lys

Gly

Ala

250

Lys

Lys

Thr

Lys

Ala
330

Thr

Gly

Leu

155

Thr

Lys

Phe

Gln

Ile

235

Val

Ala

Leu

Asp

Leu

315

Phe

Pro

Tyr

140

Gly

Gly

Glu

Ser

Lys

220

Glu

Gln

Ala

Asn

Thr

300

Thr

Phe

Leu

125

Leu

Ala

Asp

Ser

Arg

205

Glu

Thr

Lys

Lys

Asn

285

Glu

Tyr

Lys

Glu

Ser

Leu

Phe

Gly

190

Lys

Phe

Leu

Met

Asn

270

Leu

Arg

Ala

Gly

Trp

Gln

Leu

Arg

175

His

Asp

Gly

Leu

Leu

255

Thr

Arg

Ala

Gln

Leu
335

Ser

Arg

Lys

160

Thr

Ile

Leu

Asn

Met

240

Gly

Tyr

Ile

Thr

Ala

320

Arg



Tyr

Tyr

Lys

Ala

385

Asp

Phe

Pro

Tyr

Pro

465

Leu

Ser

Phe

Asp

Gly

His

Ser

370

Phe

Arg

Asp

Leu

Gly

450

Pro

Ser

Pro

Lys

Arg
530

Lys

Ala

355

Pro

Ser

Val

Lys

Met

435

Asp

Ile

Gln

Ala

Asp

515

Glu

Asp

340

Ile

Leu

Leu

Gln

Phe

420

Glu

His

Pro

Ala

Arg

500

Arg

Lys

Asn

Ser

Asn

Phe

Pro

405

Val

Gln

Tyr

Ala

Arg

485

Ile

Lys

Ala

Ala

Arg

Leu

Lys

390

Glu

Gln

Gly

Gly

Asp

470

Lys

His

Glu

Ala

Glu

Ala

Ser

375

Thr

Ile

Ile

Lys

Lys

455

Glu

Val

Ile

Ile

Ala
535

Ala

Leu

360

Ser

Asp

Leu

Ser

Arg

440

Lys

Ile

Ile

Glu

Glu

520

Lys

Ser

345

Glu

Glu

Glu

Glu

Leu

425

Tyr

Asn

Arg

Asn

Thr

505

Lys

Phe

Thr

Lys

Leu

Asp

Ala

410

Lys

Asp

Thr

Asn

Gly

490

Ala

Arg

Arg

Leu

Glu

Gln

Ile

395

Leu

Ala

Glu

Glu

Pro

475

Val

Arg

Gln

Glu

Met

Gly

Asp

380

Thr

Leu

Leu

Ala

Glu

460

Val

Val

Glu

Glu

Tyr
540

Glu

Leu

365

Glu

Gly

Lys

Arg

Cys

445

Lys

Val

Arg

Val

Glu

525

Phe

Met

350

Lys

Ile

Arg

His

Arg

430

Ala

Ile

Leu

Arg

Gly

510

Asn

Pro

Lys

Asp

Gly

Leu

Ile

415

Ile

Glu

Tyr

Arg

Tyr

495

Lys

Arg

Asn

Ala

Lys

Thr

Lys

400

Ser

Val

Ile

Leu

Ala

480

Gly

Ser

Lys

Phe



Val

545

Gln

Arg

Ser

Ser

Gly

625

Thr

Phe

Val

Gly

Leu

705

Arg

Met

Phe

Gly

Gln

Leu

Arg

Glu

610

Lys

Ser

Asp

Asn

Lys

690

Leu

His

Gln

Asp

Glu

His

Asn

Thr

595

Asn

Asp

Arg

Glu

Arg

675

Gly

Arg

His

Gln

Gly
755

Pro

Gly

Glu

580

Trp

Gln

Asn

Phe

Asp

660

Phe

Lys

Gly

Ala

Lys

740

Lys

Lys

Lys

565

Lys

Asp

Asn

Ser

Pro

645

Gly

Leu

Arg

Phe

Leu

725

Ile

Thr

Ser

550

Cys

Gly

Asp

Lys

Arg

630

Arg

Phe

Cys

Arg

Trp

710

Asp

Thr

Ile

Lys

Leu

Tyr

Ser

Gly

615

Glu

Ser

Lys

Gln

Val

695

Gly

Ala

Arg

Asp

Asp

Tyr

Val

Phe

600

Asn

Trp

Lys

Glu

Phe

680

Phe

Leu

Val

Phe

Lys
760

Ile

Ser

Glu

585

Asn

Gln

Gln

Lys

Cys

665

Val

Ala

Arg

Val

Val

745

Glu

Leu

Gly

570

Ile

Asn

Thr

Glu

Gln

650

Asn

Ala

Ser

Lys

Val

730

Arg

Thr

Lys

555

Lys

Asp

Lys

Pro

Phe

635

Arg

Leu

Asp

Asn

Val

715

Ala

Tyr

Gly

Leu

Glu

His

Val

Tyr

620

Lys

Ile

Asn

His

Gly

700

Arg

Cys

Lys

Lys

Arg

Ile

Ala

Leu

605

Glu

Ala

Leu

Asp

Ile

685

Gln

Ala

Ser

Glu

Val
765

Leu

Asn

Leu

590

Val

Tyr

Arg

Leu

Thr

670

Leu

Ile

Glu

Thr

Met

750

Leu

Tyr

Leu

575

Pro

Leu

Phe

Val

Gln

655

Arg

Leu

Thr

Asn

Val

735

Asn

His

Glu

560

Val

Phe

Gly

Asn

Glu

640

Lys

Tyr

Thr

Asn

Asp

720

Ala

Ala

Gln



Lys

Ile

785

Asp

Arg

Ala

Ala

Trp

865

Lys

Glu

Pro

Lys

Ile

945

Asp

Thr

770

Arg

Thr

Pro

Pro

Lys

850

Leu

Asn

Ala

Phe

Thr

930

Ala

Lys

His

Val

Pro

Glu

Asn

835

Arg

Thr

Gly

Tyr

Tyr

915

Gln

Asp

Lys

Phe

Phe

Glu

Ala

820

Arg

Phe

Glu

Arg

Gly

900

Lys

Glu

Asn

Gly

Pro

Gly

Lys

805

Val

Lys

Val

Ile

Glu

885

Gly

Lys

Ser

Gly

Lys
965

Gln

Lys

790

Leu

His

Met

Lys

Lys

870

Ile

Asn

Gly

Gly

Asp

950

Asn

Pro

775

Pro

Arg

Glu

Ser

His

855

Leu

Glu

Ala

Gly

Val

935

Met

Gln

Trp

Asp

Thr

Tyr

Gly

840

Asn

Ala

Leu

Lys

Gln

920

Leu

Val

Tyr

Glu

Gly

Leu

Val

825

Ala

Glu

Asp

Tyr

Gln

905

Leu

Leu

Arg

Phe

Phe

Lys

Leu

810

Thr

His

Lys

Leu

Glu

890

Ala

Val

Asn

Val

Ile
970

Phe

Pro

795

Ala

Pro

Lys

Ile

Glu

875

Ala

Phe

Lys

Lys

Asp

955

Val

Ala

780

Glu

Glu

Leu

Asp

Ser

860

Asn

Leu

Asp

Ala

Lys

940

Val

Pro

Gln

Phe

Lys

Phe

Thr

845

Val

Met

Lys

Pro

Val

925

Asn

Phe

Ile

Glu

Glu

Leu

Val

830

Leu

Lys

Val

Ala

Lys

910

Arg

Ala

Cys

Tyr

Val

Glu

Ser

815

Ser

Arg

Arg

Asn

Arg

895

Asp

Val

Tyr

Lys

Ala
975

Met

Ala

800

Ser

Arg

Ser

Val

Tyr

880

Leu

Asn

Glu

Thr

Val

960

Trp



Gln

Ile Asp Asp Ser Tyr Thr Phe Cys
995 1000

Ile Ala Phe Gln Lys Asp Glu Lys
1010 1015

Tyr Ile Asn Cys Asp Ser Ser Asn
1025 1030

His Asp Lys Gly Ser Lys Glu Gln
1040 1045

Asn Leu Val Leu Ile Gln Lys Tyr
1055 1060

Glu Ile Arg Pro Cys Arg Leu Lys
1070 1075

<210> 235

<211> 3423

<212> DNA

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 235

atggccgcecct tcaagcctaa cccaatcaat

60

tccgtgggat gggctatggt ggagatcgac

120

ctgggcgtga gagtgtttga gagggccgag

180

gcccggagac tggcacggag cgtgaggcgce

240

agggcacgcc ggctgctgaa gagagagggce

300

ggcctgatca agagcctgcc aaacaccccc

360

980

990

Phe Ser Leu His Lys

Ser Lys

Gly Arg

Gln Phe

Gln Val

Lys Arg

tacatcctgg

gaggaggaga

gtgccaaaga

ctgacacgga

gtgctgcagg

tggcagctga

Val

Phe

Arg

Asn

Pro

1005

Glu
1020

Phe

Tyr Leu

1035

Ile
1050

Ser

Glu
1065

Leu

Pro Val

1080

gactggacat

atcctatccg

ccggcgattce

gaagggcaca

cagcagactt

gagcagccgce

Val Ala Glu Asn Ile Leu Pro Asp Ile Asp Cys Lys Gly Tyr Arg
985

Tyr Asp Leu

Ala Tyr

Ala Trp

Thr Gln

Gly Lys

Arg

cggaatcgca

gctgatcgat

tctggctatg

caggctgctg

cgatgagaat

cctggacagg



aagctgacac
420

ctgagccagce
480

ggagtggcca
540

gccctgaata
600

cacaccttct
660

gagtttggca
720

acacagaggc
780

gagcctgcag
840

acaaagctga
900

gagagggcca
960

agaaagctgc
1020

aatgccgagg
1080

gagaaggagg
1140

gagatcggca
1200

gacagggtgc
1260

gtgcagatca
1320

tacgacgagg
1380

aagatctatc
1440

cactggagtg

ggaagaacga

acaatgccca

agtttgagaa

cccgcaagga

atccacacgt

ctgccctgtce

agccaaaggc

acaatctgag

ccctgatgga

tgggcctgga

cctccacact

gcctgaagga

ccgcecttcetce

agcctgagat

gcctgaaggce

cctgcgeccga

tgcccectat

gtctgccgtyg

gggagagaca

cgccctgcag

ggagtccggce

tctgcaggece

gagcggaggce

cggcgacgca

cgccaagaac

aatcctggag

tgagccttac

ggacaccgcc

gatggagatg

caagaagtcc

tctgtttaag

cctggaggcc

cctgagaagg

gatctacggc

ccctgcecgac

ctgctgcacc

gcagacaagg

accggcgatt

cacatcagaa

gagctgatcc

ctgaaggagg

gtgcagaaga

acctacacag

cagggatccg

cggaagtcta

ttctttaagg

aaggcctatc

cccctgaacc

accgacgagg

ctgctgaagc

atcgtgccac

gatcactatg

gagatcagaa

tgatcaagca

agctgggcgce

tcaggacacc

accagagggg

tgctgttcga

gaatcgagac

tgctgggaca

ccgagcggtt

agaggccact

agctgacata

gcctgagata

acgccatctce

tgagctccga

atatcacagg

acatctcttt

tgatggagca

gcaagaagaa

atcctgtggt

ccgcggctac

cctgctgaag

tgccgagctg

cgactatagc

gaagcagaag

cctgctgatg

ctgcaccttc

tatctggctg

gaccgacaca

tgcccaggcece

cggcaaggat

tcgecgceectg

gctgcaggat

ccgcctgaag

cgataagttt

gggcaagcgg

cacagaggag

gctgagggcc



ctgtcccagg
1500

atccacatcg
1560

aagagacagg
1620

ttccctaact
1680

cagcagcacg
1740

aagggctatg
1800

aacaataagg
1860

gagtatttca
1920

acctctagat
1980

ggctttaagg
2040

gtggccgatc
2100

cagatcacaa
2160

agacaccacg
2220

atcacaagat
2280

gagacaggca
2340

caggaagtga
2400

gataccccag
2460

gtgcacgagt
2520

caagaaaagt

agaccgccag

aggagaatcg

ttgtgggcga

gcaagtgtct

tggagatcga

tgctggtgcet

atggcaagga

ttcccaggag

agtgcaacct

acatcctgcet

acctgctgag

cactggatgc

tcgtgaggta

aggtgctgca

tgatccgggt

agaagctgag

acgtgacccc

gatcaacgga

agaagtgggc

caaggatcgg

gccaaagtct

gtatagcggc

tcacgccctg

gggcagcgag

caactccagg

caagaagcag

gaatgacacc

gaccggcaag

gggattttgg

agtggtggtg

taaggagatg

ccagaagacc

gttcggcaag

gacactgctg

actgttcgtg

gtggtgcgcc

aagagcttca

gagaaggccg

aaggacatcc

aaggagatca

cctttctcca

aaccagaata

gagtggcagg

cggatcctgc

agatacgtga

ggcaagagaa

ggactgagga

gcatgcagca

aacgcctttg

cacttccccc

ccagacggca

gcagagaagc

tccagggcac

ggtacggatc

aggaccggaa

ccgccaagtt

tgaagctgcg

atctggtgcg

gaacctggga

agggcaatca

agttcaaggc

tgcagaagtt

accggttcct

gggtgttcgce

aggtgcgggce

ccgtggcaat

acggcaagac

agccttggga

agcctgagtt

tgtctagcag

ccaatcggaa

tccagcccgg

ggagatcgag

tagggagtac

cctgtacgag

gctgaacgag

cgattctttt

gacaccatac

ccgcgtggag

cgacgaggat

gtgccagttt

ctctaatggce

agagaatgac

gcagcagaag

catcgataag

gttctttgcc

tgaggaggcc

gccagaggca

gatgtctggc



gcccacaagg acacactgag
2580

gtgaagagag tgtggctgac
2640

aagaacggca gggagatcga
2700

ggaaatgcca agcaggcctt
2760

ctggtgaagg ccgtgcgggt
2820

aacgcctaca caatcgccga
2880

gataagaagg gcaagaatca
2940

aacatcctgc cagacatcga
3000

ttttccctge acaagtatga
3060

tttgcctact atatcaattg
3120

aagggcagca aggagcagca
3180

tatcaggtga acgagctggg
3240

gtgcggggca ccggcgggcece
3300

tatgcgggct atccctatga
3360

gattacgctg gatccgccgce
3420

taa

3423

<210> 236

<211> 1141

<212> PRT

<213>

aagcgccaag

cgagatcaag

gctgtatgag

cgacccaaag

ggagaagacc

caatggcgat

gtactttatc

ttgcaagggc

cctgatcgcece

cgactcctct

gtttcgcatc

caaggagatc

caagaagaag

cgtcccggac

tccggcaget

Artificial Sequence

aggtttgtga

ctggccgatc

gccctgaagg

gataacccct

caggagagcg

atggtgagag

gtgcctatct

tacagaatcg

ttccagaagg

aacggcaggt

tccacccaga

aggccatgtc

aggaaggtat

tatgcaggat

aagaaaaaga

agcacaacga

tggagaacat

caaggctgga

tttataagaa

gcgtgctgcet

tggacgtgtt

atgcctggca

acgatagcta

atgagaagtc

tctacctggce

atctggtgct

ggctgaagaa

acccatacga

cgtatcctta

aactggattt

gaagatctcc

ggtgaattac

ggcctacgga

gggaggacag

gaataagaag

ctgtaaggtg

ggtggccgag

tacattctgt

caaggtggag

ctggcacgat

gatccagaag

gcgcccacce

tgttcctgac

tgacgttcca

cgaatccgga



<220>
<223>

<400>

236

Met Ala Ala

1

Ile

Glu

Ala

Ala

65

Arg

Phe

Leu

Ala

Lys

145

Gly

Pro

Gly

Asn

Glu

50

Arg

Ala

Asp

Arg

Val

130

Asn

Val

Ala

Ile

Pro

35

Val

Ser

Arg

Glu

Ala

115

Leu

Glu

Ala

Glu

Synthetic

Phe

Ala

20

Ile

Pro

Val

Arg

Asn

100

Ala

Leu

Gly

Asn

Leu
180

Lys

Ser

Arg

Lys

Arg

Leu

85

Gly

Ala

His

Glu

Asn

165

Ala

Pro

Val

Leu

Thr

Arg

70

Leu

Leu

Leu

Leu

Thr

150

Ala

Leu

Asn

Gly

Ile

Gly

55

Leu

Lys

Ile

Asp

Ile

135

Ala

His

Asn

Pro

Trp

Asp

40

Asp

Thr

Arg

Lys

Arg

120

Lys

Asp

Ala

Lys

Ile

Ala

25

Leu

Ser

Arg

Glu

Ser

105

Lys

His

Lys

Leu

Phe
185

Asn

10

Met

Gly

Leu

Arg

Gly

90

Leu

Leu

Arg

Glu

Gln

170

Glu

Tyr

Val

Val

Ala

Arg

75

Val

Pro

Thr

Gly

Leu

155

Thr

Lys

Ile

Glu

Arg

Met

60

Ala

Leu

Asn

Pro

Tyr

140

Gly

Gly

Glu

Leu

Ile

Val

45

Ala

His

Gln

Thr

Leu

125

Leu

Ala

Asp

Ser

Gly

Asp

30

Phe

Arg

Arg

Ala

Pro

110

Glu

Ser

Leu

Phe

Gly
190

Leu

15

Glu

Glu

Arg

Leu

Ala

95

Trp

Trp

Gln

Leu

Arg

175

Ile

Asp

Glu

Arg

Leu

Leu

80

Asp

Gln

Ser

Arg

Lys

160

Thr

Ile



Leu

Leu

Asn

225

Met

Gly

Tyr

Ile

Thr

305

Ala

Arg

Ala

Lys

Thr

385

Lys

Arg

Gln

210

Pro

Thr

His

Thr

Leu

290

Leu

Arg

Tyr

Tyr

Lys

370

Ala

Asp

Asn

195

Ala

His

Gln

Cys

Ala

275

Glu

Met

Lys

Gly

His

355

Ser

Phe

Arg

Gln

Glu

Val

Arg

Thr

260

Glu

Gln

Asp

Leu

Lys

340

Ala

Pro

Ser

Val

Arg

Leu

Ser

Pro

245

Phe

Arg

Gly

Glu

Leu

325

Asp

Ile

Leu

Leu

Gln
405

Gly

Ile

Gly

230

Ala

Glu

Phe

Ser

Pro

310

Gly

Asn

Ser

Asn

Phe

390

Pro

Asp

Leu

215

Gly

Leu

Pro

Ile

Glu

295

Tyr

Leu

Ala

Arg

Leu

375

Lys

Glu

Tyr

200

Leu

Leu

Ser

Ala

Trp

280

Arg

Arg

Glu

Glu

Ala

360

Ser

Thr

Ile

Ser

Phe

Lys

Gly

Glu

265

Leu

Pro

Lys

Asp

Ala

345

Leu

Ser

Asp

Leu

His

Glu

Glu

Asp

250

Pro

Thr

Leu

Ser

Thr

330

Ser

Glu

Glu

Glu

Glu
410

Thr

Lys

Gly

235

Ala

Lys

Lys

Thr

Lys

315

Ala

Thr

Lys

Leu

Asp

395

Ala

Phe

Gln

220

Ile

Val

Ala

Leu

Asp

300

Leu

Phe

Leu

Glu

Gln

380

Ile

Leu

Ser

205

Lys

Glu

Gln

Ala

Asn

285

Thr

Thr

Phe

Met

Gly

365

Asp

Thr

Leu

Arg

Glu

Thr

Lys

Lys

270

Asn

Glu

Tyr

Lys

Glu

350

Leu

Glu

Gly

Lys

Lys

Phe

Leu

Met

255

Asn

Leu

Arg

Ala

Gly

335

Met

Lys

Ile

Arg

His
415

Asp

Gly

Leu

240

Leu

Thr

Arg

Ala

Gln

320

Leu

Lys

Asp

Gly

Leu

400

Ile



Ser

Val

Ile

Leu

465

Ala

Gly

Ser

Lys

Phe

545

Glu

Val

Phe

Gly

Phe

Pro

Tyr

450

Pro

Leu

Ser

Phe

Asp

530

Val

Gln

Arg

Ser

Ser
610

Asp

Leu

435

Pro

Ser

Pro

Lys

515

Arg

Gly

Gln

Leu

Arg

595

Glu

Lys

420

Met

Asp

Ile

Gln

Ala

500

Asp

Glu

Glu

His

Asn

580

Thr

Asn

Phe

Glu

His

Pro

Ala

485

Arg

Arg

Lys

Pro

Gly

565

Glu

Trp

Gln

Val

Gln

Tyr

Ala

470

Arg

Ile

Lys

Ala

Lys

550

Lys

Lys

Asp

Asn

Gln

Gly

Gly

455

Asp

Lys

His

Glu

Ala

535

Ser

Cys

Gly

Asp

Lys
615

Ile

Lys

440

Lys

Glu

Val

Ile

Ile

520

Ala

Lys

Leu

Tyr

Ser

600

Gly

Ser

425

Arg

Lys

Ile

Ile

Glu

505

Glu

Lys

Asp

Tyr

Val

585

Phe

Asn

Leu

Tyr

Asn

Arg

Asn

490

Thr

Lys

Phe

Ile

Ser

570

Glu

Asn

Gln

Lys

Asp

Thr

Asn

475

Gly

Ala

Arg

Arg

Leu

555

Gly

Ile

Asn

Thr

Ala

Glu

Glu

460

Pro

Val

Arg

Gln

Glu

540

Lys

Lys

Asp

Lys

Pro
620

Leu

Ala

445

Glu

Val

Val

Glu

Glu

525

Tyr

Leu

Glu

His

Val

605

Tyr

Arg

430

Cys

Lys

Val

Arg

Val

510

Glu

Phe

Arg

Ile

Ala

590

Leu

Glu

Arg

Ala

Ile

Leu

Arg

495

Gly

Asn

Pro

Leu

Asn

575

Leu

Val

Tyr

Ile

Glu

Tyr

Arg

480

Tyr

Lys

Arg

Asn

Tyr

560

Leu

Pro

Leu

Phe



Asn

625

Glu

Lys

Tyr

Thr

Asn

705

Asp

Ala

Ala

Gln

Met

785

Ala

Ser

Arg

Gly

Thr

Phe

Val

Gly

690

Leu

Arg

Met

Phe

Lys

770

Ile

Asp

Arg

Ala

Lys

Ser

Asp

Asn

675

Lys

Leu

His

Gln

Asp

755

Thr

Arg

Thr

Pro

Pro
835

Asp

Arg

Glu

660

Arg

Gly

Arg

His

Gln

740

Gly

His

Val

Pro

Glu

820

Asn

Asn

Phe

645

Asp

Phe

Lys

Gly

Ala

725

Lys

Lys

Phe

Phe

Glu

805

Ala

Arg

Ser

630

Pro

Gly

Leu

Arg

Phe

710

Leu

Ile

Thr

Pro

Gly

790

Lys

Val

Lys

Arg

Arg

Phe

Cys

Arg

695

Trp

Asp

Thr

Ile

Gln

775

Lys

Leu

His

Met

Glu

Ser

Lys

Gln

680

Val

Gly

Ala

Arg

Asp

760

Pro

Pro

Arg

Glu

Ser
840

Trp

Lys

Glu

665

Phe

Phe

Leu

Val

Phe

745

Lys

Trp

Asp

Thr

Tyr

825

Gly

Gln

Lys

650

Cys

Val

Ala

Arg

Val

730

Val

Glu

Glu

Gly

Leu

810

Val

Ala

Glu

635

Gln

Asn

Ala

Ser

Lys

715

Val

Arg

Thr

Phe

Lys

795

Leu

Phe

His

Phe

Arg

Leu

Asp

Asn

700

Val

Ala

Tyr

Gly

Phe

780

Pro

Ala

Pro

Lys

Lys

Ile

Asn

His

685

Gly

Arg

Cys

Lys

Lys

765

Ala

Glu

Glu

Leu

Asp
845

Ala

Leu

Asp

670

Ile

Gln

Ala

Ser

Glu

750

Val

Gln

Phe

Lys

Phe

830

Thr

Arg

Leu

655

Thr

Leu

Ile

Glu

Thr

735

Met

Leu

Glu

Glu

Leu

815

Val

Leu

Val

640

Gln

Arg

Leu

Thr

Asn

720

Val

Asn

His

Val

Glu

800

Ser

Ser

Arg



Ser

Val

865

Tyr

Leu

Asn

Glu

Thr

945

Val

Trp

Arg

Leu

Tyr

Trp

Ala
850

Trp

Lys

Glu

Pro

Lys

930

Ile

Asp

Gln

Ile

Ile

1010

Tyr
1025

His
1040

Lys

Leu

Asn

Ala

Phe

915

Thr

Ala

Lys

Val

Asp
995

Ala Phe Gln Lys

Ile Asn Cys Asp

Asp Lys Gly Ser

Arg

Thr

Gly

Tyr

900

Tyr

Gln

Asp

Lys

Ala

980

Asp

Phe

Glu

Arg

885

Gly

Lys

Glu

Asn

Gly

965

Glu

Ser

Val

Ile

870

Glu

Gly

Lys

Ser

Gly

950

Lys

Asn

Tyr

Lys

855

Lys

Ile

Asn

Gly

Gly

935

Asp

Asn

Ile

Thr

His

Leu

Glu

Ala

Gly

920

Val

Met

Gln

Leu

Phe
1000

Asn

Ala

Leu

Lys

905

Gln

Leu

Val

Tyr

Pro
985

Cys Phe Ser Leu His

Glu

Asp

Tyr

890

Gln

Leu

Leu

Arg

Phe

970

Asp

Lys

Leu

875

Glu

Ala

Val

Asn

Val

955

Ile

Ile

Ile

860

Glu

Ala

Phe

Lys

Lys

940

Asp

Val

Asp

Ser

Asn

Leu

Asp

Ala

925

Lys

Val

Pro

Cys

Val

Met

Lys

Pro

910

Val

Asn

Phe

Ile

Lys
990

Lys Tyr Asp

1005

Asp Glu Lys Ser Lys Val
1015

Ser

1020

Ser Asn Gly Arg Phe

1030

Lys

1035

Glu Gln Gln Phe Arg

1045

1050

Lys

Val

Ala

895

Lys

Arg

Ala

Cys

Tyr

975

Gly

Arg

Asn

880

Arg

Asp

Val

Tyr

Lys

960

Ala

Tyr

Glu Phe Ala

Tyr Leu Ala

Ile Ser Thr



Gln

Lys

Gly

Val

Gly

Pro

Asn
1055

Glu
1070

Thr
1085

Pro
1100

Ser
1115

Ala
1130

<210> 2
<211> 1

<212>
<213>

<400> 2

Leu

Ile

Gly

Asp

Tyr

Ala

37
054

PRT
H. parainfluenzae

37

Met Glu Asn

1

Ala

Leu

Pro

Ala

65

Arg

Ser

Arg

Lys

50

Arg

Leu

Val

Leu

35

Thr

Arg

Leu

Val

Arg

Gly

Tyr

Pro

Lys

Lys

Gly

20

Ile

Gly

Leu

Lys

Leu

Pro

Pro

Ala

Tyr

Lys

Asn

Trp

Asp

Glu

Thr

Ser
85

Ile

Cys

Lys

Gly

Asp

Lys

Leu

Ala

Val

Ser

Gln

70

Glu

Gln Lys Tyr Gln

1060

Arg Leu Lys Lys

1075

Lys Lys Arg Lys

1090

Tyr Pro Tyr Asp

1105

Val Pro Asp Tyr

1120

Lys Leu Asp Phe

1135

Asn Tyr

Val Val

Gly Val
40

Leu Ala
55

Arg Arg

Asn Ile

Ile Leu Gly

10

Val

Arg

Val

Val

Ala

Glu

Glu Ile Asp Gl

25

Arg Thr Phe Gl

Leu Ser Arg

Val Ala Arg
75

Leu Leu Ser

90

60

Asn
1065

Pro
1080

Tyr
1095

Pro
1110

Gly
1125

Ser
1140

Leu Asp

u Lys

u Arg
45

Arg Leu

Leu Lys

Thr Asp

Glu

Pro

Pro

Asp

Ser

Gly

Leu

Glu

30

Ala

Ala

Lys

Glu

Leu Gly

Val Arg

Tyr Asp

Tyr Ala

Ala Ala

Gly Ile
15

Asn Pro

Glu Val

Arg Ser

Ala Lys
80

Arg Leu
95



Pro

Glu

Gly

Leu

145

Gln

Val

Phe

Gln

Leu

225

Ile

Ala

Asn

Asn

Phe

His

Arg

Tyr

130

Gly

Ala

Glu

Ser

Gln

210

Thr

Leu

Lys

Asn

Glu

290

Tyr

Gln

Gln

115

Leu

Ala

Thr

Glu

Arg

195

His

Ala

Lys

Asn

Leu

275

Arg

Ser

Val

100

Glu

Ser

Leu

Tyr

Gly

180

Leu

Phe

Leu

Met

Thr

260

Arg

Leu

Gln

Trp

Trp

Gln

Leu

Arg

165

His

Asp

Gly

Leu

Leu

245

Tyr

Ile

Ala

Val

Gln

Ala

Arg

Ser

150

Ser

Ile

Leu

Asn

Met

230

Gly

Ser

Gln

Leu

Arg

Leu

Ala

Lys

135

Gly

Pro

Arg

Leu

Pro

215

Trp

Lys

Ala

Glu

Met

295

Ser

Arg

Val

120

Asn

Val

Ala

Asn

Ala

200

Phe

Gln

Cys

Glu

Asn

280

Glu

Ile

Val

105

Leu

Glu

Asp

Glu

Gln

185

Glu

Ala

Lys

Thr

Arg

265

Gly

Gln

Leu

Glu

Leu

Ser

Asn

Leu

170

Gln

Met

Ser

Pro

Phe

250

Phe

Leu

Pro

Lys

Gly

His

Lys

Asn

155

Ala

Gly

Glu

Glu

Ala

235

Glu

Val

Glu

Tyr

Leu

Leu

Leu

Ser

140

His

Val

Ala

Leu

Lys

220

Leu

Asp

Trp

Arg

Asp

300

Ser

Asp

Ile

125

Glu

Lys

Lys

Tyr

Leu

205

Leu

Ser

Glu

Ile

Ala

285

Lys

Asp

His

110

Lys

Asn

Leu

Lys

Thr

190

Phe

Leu

Gly

Tyr

Thr

270

Leu

Asn

Glu

Lys

His

Lys

Leu

Phe

175

His

Ser

Glu

Glu

Lys

255

Lys

Asn

Arg

Ala

Leu

Arg

Glu

Gln

160

Glu

Thr

Arg

Asn

Ala

240

Ala

Leu

Asp

Leu

Ile



305

Phe

Lys

Leu

Pro

Asp

385

Leu

Ser

Arg

Lys

Ile

465

Ile

Glu

Glu

Lys

Ala

Glu

Thr

370

Glu

Asn

Leu

Tyr

Thr

450

Arg

Asn

Thr

Lys

Gly

Val

Gly

355

Leu

Asp

Ala

Lys

Asp

435

Glu

Asn

Gly

Gly

Arg
515

Leu

Leu

340

Asn

Leu

Ile

Leu

Ala

420

Glu

Glu

Pro

Val

Arg

500

Gln

Arg

325

Met

Asn

Asp

Ser

Leu

405

Leu

Ala

Asn

Val

Val

485

Glu

Glu

310

Tyr

Glu

Leu

Glu

Ala

390

Glu

Tyr

Cys

His

Val

470

Arg

Val

Glu

Ser

Met

Lys

Ile

375

Tyr

Asn

Lys

Arg

His

455

Leu

Leu

Gly

Asn

Gly

Lys

Ala

360

Gly

Leu

Leu

Leu

Glu

440

Phe

Arg

Tyr

Lys

Arg
520

Glu

Ala

345

Glu

Thr

Ala

Ser

Leu

425

Ile

Leu

Thr

Gly

Ser

505

Lys

Asp

330

Tyr

Trp

Ala

Gly

Phe

410

Pro

Tyr

Pro

Leu

Ser

490

Tyr

Gln

315

Lys

His

Ala

Phe

Lys

395

Asp

Leu

Gly

Gln

Thr

475

Pro

Lys

Arg

Lys

Gln

Glu

Ser

380

Leu

Lys

Met

Asp

Ile

460

Gln

Ala

Asp

Glu

Ala

Ile

Leu

365

Leu

Ser

Phe

Gln

His

445

Pro

Ala

Arg

Arg

Asn
525

Ile

Arg

350

Lys

Tyr

Gln

Ile

Gln

430

Tyr

Ala

Arg

Ile

Arg

510

Ala

Glu

335

Lys

Ala

Lys

Pro

Gln

415

Gly

Gly

Asp

Lys

His

495

Glu

Ile

320

Thr

Val

Asn

Thr

Val

400

Leu

Leu

Lys

Glu

Val

480

Ile

Leu

Lys



Glu

Asp

545

Tyr

Val

Phe

Asn

Trp

625

Lys

Glu

Phe

Phe

Leu

705

Val

Phe

Phe

530

Ile

Ser

Glu

Asn

Leu

610

Arg

Lys

Arg

Ile

Ala

690

Ala

Val

Val

Lys

Leu

Val

Asn

595

Thr

Ala

Gln

Asn

Ala

675

Ser

Lys

Val

Arg

Glu

Lys

Lys

Asp

580

Lys

Pro

Phe

Arg

Leu

660

Asp

Asn

Ser

Ala

Phe

Tyr

Met

Pro

565

His

Val

Phe

Lys

Ile

645

Asn

Asn

Gly

Arg

Cys

725

Glu

Phe

Arg

550

Ile

Ala

Leu

Glu

Ala

630

Leu

Asp

Met

Gln

Glu

710

Ser

Ala

Pro

535

Leu

Glu

Leu

Val

Trp

615

Leu

Ser

Thr

His

Ile

695

Asp

Thr

Gly

His

Tyr

Leu

Pro

Leu

600

Leu

Val

Gln

Arg

Leu

680

Thr

Asn

Val

Asp

Phe

Lys

His

Phe

585

Ala

Asp

Glu

Lys

Tyr

665

Thr

Ala

Asp

Ala

Val

Ala

Gln

Arg

570

Ser

Asn

Gly

Thr

Leu

650

Val

Gly

Leu

Arg

Met

730

Phe

Gly

Gln

555

Leu

Arg

Glu

Lys

Ser

635

Asp

Ala

Glu

Leu

His

715

Gln

Thr

Glu

540

Asn

Leu

Thr

Asn

His

620

Ala

Glu

Arg

Gly

Arg

700

His

Gln

Gly

Pro

Ala

Glu

Trp

Gln

605

Asn

Phe

Lys

Phe

Lys

685

Ser

Ala

Lys

Glu

Lys

Lys

Lys

Asp

590

Asn

Ser

Pro

Gly

Leu

670

Arg

Arg

Leu

Ile

Arg

Ala

Cys

Gly

575

Asp

Lys

Glu

Tyr

Phe

655

Cys

Lys

Trp

Asp

Thr

735

Ile

Lys

Leu

560

Tyr

Ser

Gly

Arg

Ala

640

Ile

Asn

Val

Gly

Ala

720

Arg

Asp



Arg

Phe

Leu

785

Phe

Gly

Gly

Leu

Leu

865

Ala

Val

Val

Gly

Ile
945

Glu

Phe

770

Glu

Val

Gln

Ile

Glu

850

Lys

Glu

Glu

Ala

Lys

930

Leu

Thr

755

Lys

Leu

Gln

Gly

Ser

835

Leu

Ala

Pro

Gln

Asp

915

Tyr

Pro

740

Gly

Gln

Glu

Pro

His

820

Val

Met

Arg

Phe

Ile

900

Asn

Phe

Asn

Glu

Glu

Asn

Leu

805

Met

Ile

Val

Leu

Ile

885

Gln

Ala

Leu

Lys

Ile

Val

Arg

790

Phe

Glu

Lys

Asn

Glu

870

Lys

Lys

Ser

Val

Ala
950

Ile

Glu

775

Leu

Val

Thr

Met

Arg

855

Ala

Lys

Ser

Met

Pro

935

Ala

Pro

760

Ile

Pro

Ser

Val

Pro

840

Glu

Phe

Gly

Gly

Val

920

Ile

Thr

745

Leu

Arg

Asp

Arg

Lys

825

Leu

Arg

Asn

Gly

Val

905

Arg

Tyr

Gln

His

Ile

Arg

Met

810

Ser

Thr

Glu

Asp

Ala

890

Leu

Val

Thr

Tyr

Phe

Phe

Pro

795

Pro

Ala

Lys

Lys

Asp

875

Ile

Val

Asp

Trp

Lys
955

Pro

Ser

780

Gln

Thr

Lys

Leu

Asp

860

Pro

Val

Arg

Val

Gln

940

Asp

Thr

765

Asp

Ala

Arg

Arg

Lys

845

Leu

Ala

Lys

Glu

Phe

925

Val

Glu

750

Pro

Asn

Asn

Lys

Leu

830

Leu

Tyr

Lys

Ser

Gly

910

Thr

Ala

Glu

Trp

Pro

His

Met

815

Asn

Lys

Asp

Ala

Val

895

Asn

Lys

Lys

Asp

Gln

Lys

Glu

800

Thr

Glu

Asp

Thr

Phe

880

Arg

Gly

Gly

Gly

Trp
960



Glu

Asp

Asn
995

965

980

1000

Leu Asp Lys Ser Lys Gly Lys
1010 1015

Ile Lys Leu Ala Leu Ser Phe
1025 1030

Gly Lys Asn Ile Arg Leu Cys
1040 1045

Arg

<210> 238

<211> 3192

<212> DNA

<213> S. muelleri

<400> 238

atggaaaaat ttcactatgt attgggtttg

60

gccattgaaa ttgacaagga aaccgaaaca

120

acatttgaac gtgcagaagt acccaaaaca

180

gccagaagta ctcgccgttt aattcgcaga

240

ttattgaaac gtgaaatttt caggcagcct

300

tggcaattgc gtgttaaagg cttggatagt

360

970

Gln Gly Ile Phe Glu

gatttgggta

tcaatcggtt

ggcgattctc

cgttcgcatc

gaaacgttta

cggttgaatg

990

Gly Leu Asn Arg Ala Thr Gly Asn Ile Asp Ile Lys

1005

1020

1035

1050

tcgcctcectgt

tattggattg

ttgccaaagc

gcttattacg

aagacttacc

aatatgaatg

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

975

Leu Val Lys Leu Val Thr Lys Lys Lys Thr Ile Leu Gly Tyr Phe

985

Glu His Asp

Gly Val Gly

Glu Lys Tyr Gln Val Asp Glu Leu

Lys Pro Ser Lys Arg Gln Pro Val

ggggtgggct

cggtgtcaga

tcgccgtgaa

tttaaaacgt

aatcaatgct

ggcggccgtt



ttattgcatt
420

acagacagca
480

ttacaacaag
540

tttcgcaata
600

ttgcatttat
660

gaacggcaag
720

ttgaaaatgt
780

ttcagtgcceg
840

ggcaaagaac
900

aaaagtaaat
960

tttaaaggtt
1020

gaaatgaaat
1080

tggcaaagta
1140

tataaaaccg
1200

ttgaatgaat
1260

ttacgcaaaa
1320

atttacggta
1380

attccgattg
1440

tggtgaagca

aatctgaaat

aacaatatcg

aaggtggcga

tgtttcaaaa

ttgatgattt

tgggtcattg

aacgttttat

gtgcgttaac

tgacttacgc

tgcgttatga

cctatcacaa

ttgccacgceca

atgaagatat

tactgaaaaa

ttttgccctt

atcatcattc

atgatgtccg

tcgcggttat

gggcagatta

tacaccagcc

ttatgcacac

acaacgtgaa

gttgatgacg

tgggtttgaa

ttggttgaca

tgccgatgag

acaagttcgc

tttggaacat

catccgccaa

gcctgaaatt

ttcgcatgaa

catcaatttt

gatggaacaa

aggcagcttg

aaatcctgtg

ttatcgcaac

ctggcaggtg

gaattagcac

actttcaacc

ttaggcaatc

cagcgcagtg

cctgaacaat

aaactcaata

cgtaccaaat

aaattattaa

gacaaaaaag

acattggaaa

ttagatgcaa

ttaaaaacgt

gatggattca

ggctaccgtt

caacaagaat

gtgttccgta

gcaaaagcga

tggcggaaaa

tcaaaaaatt

gtttggattt

cattcacttc

ctttacaagg

tcaaagcagc

atcttcgcat

tgttggacga

gcttgcctca

cagaaaacag

aatcaggttt

ttggcacggc

gcaggctgcce

ttcaattatc

atgatgaagc

caaagcaatt

ctttgaccca

aatgagcgaa

tcaccaactt

tgtgaaacat

gcaagccgaa

accagaattg

tgatgcgatt

gaaaaacaca

tcaagaccaa

gccttataaa

aactgctatt

tacgttgatg

gaaaacagaa

gttttccatt

tgaaaacgta

gttgactgca

gtgtacccaa

tttgccacat

agcaagaaaa



gtggtgaatg
1500

cgtgaattgg
1560

aaaaaagaac
1620

gaacccagag
1680

ttgtattcgg
1740

gaccatgccc
1800

cttggcagcg
1860

aacaatagcc
1920

ggtaaaaaac
1980

gaacgcaatc
2040

aatttatatt
2100

gcaacattga
2160

gctcttgatg
2220

gcatttcaac
2280

cgtattccac
2340

caaccgtgtg
2400

gtaacgcctt
2460

gaaaccatca
2520

cgattattcg

gtaagtctaa

gtgaaaacgc

ggaaagatat

gtcatgatat

tgccattttc

daaaacCcCaaaa

aacgttggct

aacgcattca

taaatgatac

tgacaggtaa

gaaatttatg

cgattgtggt

gccatgaaag

agccttggga

aagatttggt

tatttgtctc

aatctgcaaa

tcggtatggt

atcagaccgt

agtcgccaaa

tttgaaaatg

tgatattaat

acggacttgg

taaacgcaat

tgaatttcaa

attagccaaa

gcggtatatt

aggaaaacgt

gggtttgaga

ggcgtgttcc

cattgaatat

tttttteccgt

agaaaaattg

gcgtgcacca

aaggctgtct

tcgccagcectce

gaccgaattg

ttcaaagaag

cgtttgtatg

cgattgaatg

gatgatagtc

caaacgcctg

gcgcgtgtac

ttagacgatg

gctcgtttta

cttgtttttg

aaagtccgtg

actgcttcta

gtggataccg

caggaagtga

tcggctcecgtce

aatcgcaaaa

gaagaaaaca

gtgtgcatat

daaaaacaaca

atttccctga

aacaacaaca

aaaaaggtta

aaaataataa

atgaatattt

aaacttgtca

aaaccgaaaa

tgtgtcaatt

catcaaacgg

aagacaacga

tgcaacaaaa

aaacgggcga

tgattcgtgt

ccgaagcttt

tgtcggggca

gtatggttaa

tgagatggcg

acaaaaaaat

ttttgtgggce

cggcaaatgt

tgttgaaatt

agttttggta

ggacggtgca

tttttcttac

aggattttta

tgtccaagaa

cggaatgacc

ccgccatcat

aataaccaaa

agtaaaattt

gttcagcgac

gcatgacaac

agggcatttg

aaaaccatta



accacattga aattaaaaga
2580

ttgtatgccg cattgaaaac
2640

gccaaaccct tttacaaacc
2700

cgtgtgaaag gtgtacaaaa
2760

aatgccacaa tggttcgtgt
2820

gtgtatgttt ggcaggtggc
2880

agtgaagcag attgggattt
2940

ggggatttag tggaaatgat
3000

gatcgtgcaa atggaagtat
3060

gatggtgttc atcgtgttgg
3120

ccacttggta aagaaattca
3180

tccaagaaat aa

3192

<210> 239

<211> 1063

<212> PRT

<213> S. muelleri
<400> 239

tattccagaa

acgtttagaa

caataaaaat

tacgggtgta

tgatgtctat

tcaaggaatt

aattgatgaa

tagcaataaa

tgggattcgt

cgtgaaaacc

tcggtgttca

atcgtaggct

acgcatgatg

ggtgaattgg

atggttcatg

accaaagcgg

ttgccaaatc

agttttgaat

ggaagaattt

gaacatgatt

gccaccgcat

tctgaaccac

acccgagtcg

atgacccaat

gggcgttggt

atggcaaagg

gcaaaaatta

gggcggttac

ttaaattttc

ttggttatta

tggaaaagtc

tcaacaaata

gccccacatt

tgaacctcaa

taaagccttt

tcgatcggtg

cattgccgat

ccttgttect

ttctggcaaa

gctgtctcgt

caatgggtta

caaaggaaaa

ccacgttgac

aaaaatcaaa

Met Glu Lys Phe His Tyr Val Leu Gly Leu Asp Leu Gly Ile Ala Ser

1

5

10

15

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

20

25

30

Gly Leu Leu Asp Cys Gly Val Arg Thr Phe Glu Arg Ala Glu Val Pro

35

40

45



Lys

Arg

65

Leu

Pro

Asn

Gly

Ser

145

Leu

Phe

Asn

Arg

Asp

225

Leu

Thr

50

Arg

Leu

Ile

Glu

Tyr

130

Glu

Gln

Val

Arg

Glu

210

Asp

Lys

Gly

Leu

Lys

Asn

Tyr

115

Leu

Met

Gln

Lys

Leu

195

Leu

Leu

Met

Asp

Ile

Arg

Ala

100

Glu

Ser

Gly

Glu

His

180

Asp

Gly

Leu

Leu

Ser

Arg

Glu

85

Trp

Trp

Gln

Arg

Gln

165

Phe

Leu

Asn

Met

Gly
245

Leu

Arg

70

Ile

Gln

Ala

Arg

Leu

150

Tyr

Arg

Gln

Pro

Thr

230

His

Ala

55

Arg

Phe

Leu

Ala

Lys

135

Leu

Arg

Asn

Ala

Phe

215

Gln

Cys

Lys

Ser

Arg

Arg

Val

120

Ser

Ala

Thr

Lys

Glu

200

Thr

Arg

Gly

Ala

His

Gln

Val

105

Leu

Glu

Gly

Pro

Gly

185

Leu

Ser

Ser

Phe

Arg

Arg

Pro

90

Lys

Leu

Met

Val

Ala

170

Gly

His

Pro

Ala

Glu
250

Arg

Leu

75

Glu

Gly

His

Ser

Ala

155

Glu

Asp

Leu

Glu

Leu

235

Pro

Glu

60

Leu

Thr

Leu

Leu

Glu

140

Glu

Leu

Tyr

Leu

Leu

220

Gln

Glu

Ala

Arg

Phe

Asp

Val

125

Thr

Asn

Ala

Ala

Phe

205

Glu

Gly

Gln

Arg

Leu

Lys

Ser

110

Lys

Asp

His

Leu

His

190

Gln

Arg

Asp

Phe

Ser

Lys

Asp

95

Arg

His

Ser

Gln

Lys

175

Thr

Lys

Gln

Ala

Lys
255

Thr

Arg

80

Leu

Leu

Arg

Lys

Leu

160

Lys

Phe

Gln

Val

Ile

240

Ala



Ala

Asn

Asp

Thr

305

Phe

Ser

Glu

Glu

Glu

385

Leu

Ser

Arg

Ser

Asp
465

Lys

Asn

Glu

290

Tyr

Lys

Thr

Lys

Ile

370

Asp

Asn

Leu

Tyr

Leu

450

Val

Asn

Leu

275

Arg

Ala

Gly

Leu

Ser

355

Leu

Ile

Glu

Thr

Asp

435

Gln

Arg

Thr

260

Arg

Thr

Gln

Leu

Met

340

Gly

Asp

Ser

Leu

Ala

420

Glu

Gln

Asn

Phe

Ile

Lys

Val

Arg

325

Glu

Leu

Ala

His

Leu

405

Leu

Ala

Glu

Pro

Ser

Gln

Leu

Arg

310

Tyr

Met

Lys

Ile

Glu

390

Lys

Arg

Cys

Ser

Val
470

Ala

Asp

Leu

295

Lys

Asp

Lys

Thr

Gly

375

Leu

Asn

Lys

Thr

Lys

455

Val

Glu

Gln

280

Asp

Leu

Leu

Ser

Glu

360

Thr

Lys

Ile

Ile

Gln

440

Gln

Phe

Arg

265

Gly

Glu

Leu

Glu

Tyr

345

Trp

Ala

Thr

Asn

Leu

425

Ile

Phe

Arg

Phe

Lys

Pro

Ser

His

330

His

Gln

Phe

Cys

Phe

410

Pro

Tyr

Leu

Thr

Ile

Glu

Tyr

Leu

315

Asp

Asn

Ser

Ser

Arg

395

Asp

Leu

Gly

Pro

Leu
475

Trp

Arg

Lys

300

Pro

Lys

Ile

Ile

Ile

380

Leu

Gly

Met

Asn

His

460

Thr

Leu

Ala

285

Lys

Gln

Lys

Arg

Ala

365

Tyr

Pro

Phe

Glu

His

445

Ile

Gln

Thr

270

Leu

Ser

Thr

Ala

Gln

350

Thr

Lys

Glu

Ile

Gln

430

His

Pro

Ala

Lys

Thr

Lys

Ala

Glu

335

Thr

Gln

Thr

Asn

Gln

415

Gly

Ser

Ile

Arg

Leu

Ala

Leu

Ile

320

Asn

Leu

Pro

Asp

Val

400

Leu

Tyr

Gly

Asp

Lys
480



Val

Ile

Ile

Ala

Lys

545

Leu

Tyr

Ser

Arg

Arg

625

Gly

Lys

Phe

Val

Glu

Glu

Lys

530

Asp

Tyr

Val

Gln

Asn

610

Trp

Lys

Gly

Met

Asn

Met

Lys

515

Phe

Ile

Ser

Glu

Asn

595

Gln

Leu

Lys

Phe

Cys
675

Ala

Ala

500

Gln

Lys

Leu

Gly

Ile

580

Asn

Thr

Glu

Gln

Leu

660

Gln

Ile

485

Arg

Gln

Glu

Lys

His

565

Asp

Lys

Pro

Phe

Arg

645

Glu

Phe

Ile

Glu

Gln

Asp

Met

550

Asp

His

Val

Asp

Gln

630

Ile

Arg

Val

Arg

Leu

Lys

Phe

535

Arg

Ile

Ala

Leu

Glu

615

Ala

Gln

Asn

Gln

Arg

Gly

Asn

520

Pro

Leu

Asp

Leu

Val

600

Tyr

Arg

Leu

Leu

Glu
680

Tyr

Lys

505

Lys

Asp

Tyr

Ile

Pro

585

Leu

Leu

Val

Ala

Asn

665

Asn

Gly

490

Ser

Lys

Phe

Glu

Asn

570

Phe

Gly

Asp

Gln

Lys

650

Asp

Leu

Ser

Lys

Glu

Val

Gln

555

Arg

Ser

Ser

Gly

Thr

635

Leu

Thr

Tyr

Pro

Ser

Arg

Gly

540

Gln

Leu

Arg

Glu

Ala

620

Cys

Asp

Arg

Leu

Ala

Asp

Glu

525

Glu

His

Asn

Thr

Asn

605

Asn

His

Asp

Tyr

Thr
685

Arg

Arg

510

Asn

Pro

Gly

Glu

Trp

590

Gln

Asn

Phe

Glu

Ile

670

Gly

Val

495

Asp

Ala

Arg

Lys

Lys

575

Asp

Asn

Ser

Ser

Thr

655

Ala

Lys

His

Arg

Val

Gly

Cys

560

Gly

Asp

Lys

Gln

Tyr

640

Glu

Arg

Gly



Lys

Asn

705

Ala

Lys

Thr

Phe

Asp

785

Val

Gln

Asn

Pro

Leu

865

Ala

Val

Arg

690

Leu

Leu

Ile

Glu

Arg

770

Leu

Thr

Gly

Ser

Glu

850

Lys

Lys

Arg

Leu

Trp

Asp

Thr

Thr

755

Gln

Val

Pro

His

Met

835

Ile

Thr

Pro

Ser

Val

Gly

Ala

Lys

740

Gly

Glu

Glu

Leu

Leu

820

Val

Val

Arg

Phe

Val
900

Phe

Leu

Ile

725

Ala

Glu

Val

Lys

Phe

805

Glu

Lys

Gly

Leu

Tyr

885

Arg

Ala

Arg

710

Val

Phe

Val

Met

Leu

790

Val

Thr

Lys

Tyr

Glu

870

Lys

Val

Ser

695

Lys

Val

Gln

Lys

Ile

775

Ser

Ser

Ile

Pro

Pro

855

Thr

Pro

Lys

Asn

Val

Ala

Arg

Phe

760

Arg

Ala

Arg

Lys

Leu

840

Ser

His

Asn

Gly

Gly

Arg

Cys

His

745

Arg

Val

Arg

Ala

Ser

825

Thr

Arg

Asp

Lys

Val
905

Gly

Glu

Ser

730

Glu

Ile

Phe

Pro

Pro

810

Ala

Thr

Glu

Asp

Asn

890

Gln

Met

Asp

715

Thr

Ser

Pro

Ser

Glu

795

Asn

Lys

Leu

Pro

Asp

875

Gly

Asn

Thr

700

Asn

Ala

Ile

Gln

Asp

780

Ala

Arg

Arg

Lys

Gln

860

Pro

Glu

Thr

Ala

Asp

Ser

Glu

Pro

765

Gln

Leu

Lys

Leu

Leu

845

Leu

Ile

Leu

Gly

Thr

Arg

Met

Tyr

750

Trp

Pro

His

Met

Ser

830

Lys

Tyr

Lys

Gly

Val
910

Leu

His

Gln

735

Val

Asp

Cys

Asp

Ser

815

Glu

Asp

Ala

Ala

Ala

895

Met

Arg

His

720

Gln

Asp

Phe

Glu

Asn

800

Gly

Glu

Ile

Ala

Phe

880

Leu

Val



His Asp Gly Lys Gly Ile Ala Asp Asn Ala Thr Met Val Arg Val Asp
915 920 925

Val Tyr Thr Lys Ala Gly Lys Asn Tyr Leu Val Pro Val Tyr Val Trp
930 935 940

Gln Val Ala Gln Gly Ile Leu Pro Asn Arg Ala Val Thr Ser Gly Lys
945 950 955 960

Ser Glu Ala Asp Trp Asp Leu Ile Asp Glu Ser Phe Glu Phe Lys Phe
965 970 975

Ser Leu Ser Arg Gly Asp Leu Val Glu Met Ile Ser Asn Lys Gly Arg
980 985 990

Ile Phe Gly Tyr Tyr Asn Gly Leu Asp Arg Ala Asn Gly Ser Ile Gly
995 1000 1005

Ile Arg Glu His Asp Leu Glu Lys Ser Lys Gly Lys Asp Gly Val
1010 1015 1020

His Arg Val Gly Val Lys Thr Ala Thr Ala Phe Asn Lys Tyr His
1025 1030 1035

Val Asp Pro Leu Gly Lys Glu Ile His Arg Cys Ser Ser Glu Pro
1040 1045 1050

Arg Pro Thr Leu Lys Ile Lys Ser Lys Lys

1055 1060
<210> 240
<211> 3293
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 240

atggagaagt tccactacgt gctgggactg gatctgggaa tcgcaagcgt gggatgggca
60



gcaatcgaga
120

acctttgaga
180

gcaaggtcta
240

ctgctgaagc
300

tggcagctga
360

ctgctgcacc
420

accgactcta
480

ctgcagcagg
540

ttccgcaaca
600

ctgcacctgc
660

gagcgccagg
720

ctgaagatgc
780

tttagcgcecg
840

ggcaaggaga
900

aagtctaagc
960

ttcaagggcc
1020

gagatgaaga
1080

tggcagtcta
1140

tcgataagga

gggcagaggt

caaggcgcct

gggagatctt

gggtgaaggg

tggtgaagca

agagcgagat

agcagtacag

agggcggcga

tgtttcagaa

tggacgatct

tgggccactg

agagattcat

gagccctgac

tgacctatgc

tgcgctacga

gctatcacaa

tcgccacaca

gaccgagaca

gcctaagaca

gatccggaga

tagacagcca

actggactct

caggggctat

gggcaggctg

gaccccagca

ttatgcccac

gcagagagag

gctgatgaca

tggctttgag

ctggctgaca

cgccgatgag

ccaggtgagg

tctggagcac

tatccggcag

gccagagatc

tccatcggcece

ggcgacagcc

aggagccaca

gagaccttca

cggctgaatg

ctgagccagc

ctggcaggag

gagctggccce

acattcaata

ctgggcaacc

cagcggagcg

cctgagcagt

aagctgaaca

aggacaaagc

aagctgctga

gacaagaagg

acactggaga

ctggacgcaa

tgctggactg

tggcaaaggc

ggctgctgcg

aggatctgcc

agtacgagtg

gcaagtccga

tggccgagaa

tgaagaagtt

ggctggacct

ccttcacctc

ccctgcaggg

tcaaggccgce

atctgaggat

tgctggacga

gcctgcectca

ccgagaactc

agtccggect

tcggaaccgc

cggcgtgagg

aaggagagag

gctgaagaga

catcaacgca

ggcagccgtg

gatgtctgag

ccaccagctg

tgtgaagcac

gcaggcagag

tcctgagcetg

cgatgcaatc

caagaatacc

ccaggaccag

gccttacaag

gacagccatc

taccctgatg

gaagaccgag

cttttccatc



tacaagacag
1200

ctgaatgagc
1260

ctgcgcaaga
1320

atctacggca
1380

atcccaatcg
1440

gtggtgaatg
1500

agggagctgg
1560

aagaaggaga
1620

gagcctaggg
1680

ctgtattccg
1740

gaccacgccce
1800

ctgggcagcg
1860

aacaattccc
1920

ggcaagaagc
1980

gagcgcaacc
2040

aacctgtatc
2100

gccacactgce
2160

gcactggacg
2220

atgaggacat

tgctgaagaa

tcctgecact

accaccactc

acgatgtgcg

ccatcatccg

gcaagagcaa

gggagaatgc

gcaaggatat

gccacgatat

tgccttttag

agaaccagaa

agagatggct

agaggatcca

tgaatgatac

tgaccggcaa

ggaatctgtg

caatcgtggt

ctctcacgag

catcaatttt

gatggagcag

cggctctctg

gaacccagtg

ccggtatgga

gtccgataga

cgtggccaag

cctgaagatg

cgacatcaac

cagaacctgg

taagcgcaat

ggagtttcag

gctggccaag

aaggtacatc

gggcaagcgc

gggcctgagg

ggcatgcagc

ctgaagacct

gatggcttca

ggctaccggt

cagcaggagt

gtgttcagaa

tctccagcaa

gacaggatcg

ttcaaggagg

cggctgtacg

cggctgaatg

gacgattccc

cagacaccag

gccagggtgc

ctggacgatg

gcccggttcea

ctggtgtttyg

aaggtgcgcg

accgcatcca

gcagactgcc

tccagctgag

atgacgaggc

ccaagcagtt

ccctgacaca

gggtgcacat

agaagcagca

attttccaga

agcagcagca

agaagggcta

agaacaataa

atgagtacct

agacctgcca

agaccgagaa

tgtgccagtt

cctccaacgg

aggataatga

tgcagcagaa

tgagaacgtg

cctgaccgcc

ctgtacacag

tctgcctcac

ggccaggaag

cgagatggca

gcagaagaac

cttcgtggga

cggcaagtgc

cgtggagatc

ggtgctggtg

ggacggcgcc

cttctcttat

gggcttcctg

cgtgcaggag

cggcatgacc

cagacaccac

gatcacaaag



gcctttcagce
2280

agaatccccc
2340

cagccatgtg
2400

gtgacccctc
2460

gagacaatca
2520

accacactga
2580

ctgtatgccg
2640

gccaagcctt
2700

agagtgaagg
2760

aatgccacaa
2820

gtgtacgtgt
2880

agcgaggccg
2940

ggcgacctgg
3000

gatagagcca
3060

gacggagtgc
3120

cccctgggea
3180

agcaagaagg
3240

actatgcggg
3293

ggcacgagag

agccttggga

aggacctggt

tgttcgtgag

agtccgccaa

agctgaagga

ccctgaagac

tctacaagcc

gcgtgcagaa

tggtgcgggt

ggcaggtggc

attgggacct

tggagatgat

atggcagcat

acagggtggg

aggagatcca

gcaccggcgg

ctatccctat

catcgagtat

cttctttcgce

ggagaagctg

cagggcacca

gcgcectgtece

catccctgag

caggctggag

aaacaagaat

cacaggcgtg

ggacgtgtat

acagggaatc

gatcgatgag

ctccaacaag

cggcatcagg

agtgaagacc

cagatgtagc

gcccaagaag

gacgtcccgg

gtggataccg

caggaagtga

tctgccagge

aatagaaaga

gaggagaact

atcgtgggcet

acacacgacg

ggagagctgg

atggtgcacg

acaaaggccg

ctgccaaata

agcttcgagt

ggcaggatct

gagcacgatc

gcaacagcct

tccgagccaa

aagaggagqgt

actatgcagg

agacaggcga

tgatccgggt

cagaggccct

tgtccggcca

ctatggtgaa

acccatctag

atgacccaat

gcgccctggt

atggcaaggg

gcaagaacta

gagccgtgac

ttaagttctc

tcggctacta

tggagaagtc

ttaataagta

ggcccaccct

atacccatac

atcgtatcct

ggtgaagttc

gttttccgat

gcacgataac

gggccacctg

gaagcccctg

agagccccag

caaggccttt

gcggtccgtg

catcgccgac

cctggtgceccc

ctctggcaag

tctgagcaga

taacggcctg

caagggcaag

ccacgtggac

gaagatcaag

gatgttcctg

tat



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

<220>
<223>

<400>

Met

Val

Gly

Lys

Arg

65

Leu

Pro

Asn

Gly

Ser

145

Leu

Glu

Gly

Leu

Thr

50

Arg

Leu

Ile

Glu

Tyr

130

Glu

Gln

241
1121
PRT

Artificial Sequence

Synthetic

241

Lys

Trp

Leu

35

Gly

Leu

Lys

Asn

Tyr

115

Leu

Met

Gln

Phe

Ala

20

Asp

Asp

Ile

Arg

Ala

100

Glu

Ser

Gly

Glu

His

Ala

Cys

Ser

Arg

Glu

85

Trp

Trp

Gln

Arg

Gln
165

Tyr

Ile

Gly

Leu

Arg

70

Ile

Gln

Ala

Arg

Leu

150

Tyr

Val

Glu

Val

Ala

55

Arg

Phe

Leu

Ala

Lys

135

Leu

Arg

Leu

Ile

Arg

40

Lys

Ser

Arg

Arg

Val

120

Ser

Ala

Thr

Gly

Asp

25

Thr

Ala

His

Gln

Val

105

Leu

Glu

Gly

Pro

Leu

10

Lys

Phe

Arg

Arg

Pro

90

Lys

Leu

Met

Val

Ala
170

Asp

Glu

Glu

Arg

Leu

75

Glu

Gly

His

Ser

Ala

155

Glu

Leu

Thr

Arg

Glu

60

Leu

Thr

Leu

Leu

Glu

140

Glu

Leu

Gly

Glu

Ala

45

Ala

Arg

Phe

Asp

Val

125

Thr

Asn

Ala

Ile

Thr

30

Glu

Arg

Leu

Lys

Ser

110

Lys

Asp

His

Leu

Ala

15

Ser

Val

Ser

Lys

Asp

95

Arg

His

Ser

Gln

Lys
175

Ser

Ile

Pro

Thr

Arg

80

Leu

Leu

Arg

Lys

Leu

160

Lys



Phe

Asn

Arg

Asp

225

Leu

Ala

Asn

Asp

Thr

305

Phe

Ser

Glu

Glu

Glu

Val

Arg

Glu

210

Asp

Lys

Lys

Asn

Glu

290

Tyr

Lys

Thr

Lys

Ile

370

Asp

Lys

Leu

195

Leu

Leu

Met

Asn

Leu

275

Arg

Ala

Gly

Leu

Ser

355

Leu

Ile

His
180

Asp

Leu

Leu

Thr

260

Arg

Thr

Gln

Leu

Met

340

Gly

Asp

Ser

Phe

Leu

Asn

Met

Gly

245

Phe

Ile

Lys

Val

Arg

325

Glu

Leu

Ala

His

Arg

Gln

Pro

Thr

230

His

Ser

Gln

Leu

Arg

310

Tyr

Met

Lys

Ile

Glu

Asn

Ala

Phe

215

Gln

Cys

Ala

Asp

Leu

295

Lys

Asp

Lys

Thr

Gly

375

Leu

Lys

Glu

200

Thr

Arg

Gly

Glu

Gln

280

Asp

Leu

Leu

Ser

Glu

360

Thr

Lys

Gly

185

Leu

Ser

Ser

Phe

Arg

265

Gly

Glu

Leu

Glu

Tyr

345

Trp

Ala

Thr

Gly

His

Pro

Ala

Glu

250

Phe

Lys

Pro

Ser

His

330

His

Gln

Phe

Cys

Asp

Leu

Glu

Leu

235

Pro

Ile

Glu

Tyr

Leu

315

Asp

Asn

Ser

Ser

Arg

Tyr

Leu

Leu

220

Gln

Glu

Trp

Arg

Lys

300

Pro

Lys

Ile

Ile

Ile

380

Leu

Ala

Phe

205

Glu

Gly

Gln

Leu

Ala

285

Lys

Gln

Lys

Arg

Ala

365

Tyr

Pro

His

190

Gln

Arg

Asp

Phe

Thr

270

Leu

Ser

Thr

Ala

Gln

350

Thr

Lys

Glu

Thr

Lys

Gln

Ala

Lys

255

Lys

Thr

Lys

Ala

Glu

335

Thr

Gln

Thr

Asn

Phe

Gln

Val

Ile

240

Ala

Leu

Ala

Leu

Ile

320

Asn

Leu

Pro

Asp

Val



385

Leu

Ser

Arg

Ser

Asp

465

Val

Ile

Ile

Ala

Lys

545

Leu

Tyr

Ser

Asn

Leu

Tyr

Leu

450

Val

Val

Glu

Glu

Lys

530

Asp

Tyr

Val

Gln

Glu

Thr

Asp

435

Gln

Arg

Asn

Met

Lys

515

Phe

Ile

Ser

Glu

Asn
595

Leu

Ala

420

Glu

Gln

Asn

Ala

Ala

500

Gln

Lys

Leu

Gly

Ile

580

Asn

Leu

405

Leu

Ala

Glu

Pro

Ile

485

Arg

Gln

Glu

Lys

His

565

Asp

Lys

390

Lys

Arg

Cys

Ser

Val

470

Ile

Glu

Gln

Asp

Met

550

Asp

His

Val

Asn

Lys

Thr

Lys

455

Val

Arg

Leu

Lys

Phe

535

Arg

Ile

Ala

Leu

Ile

Ile

Gln

440

Gln

Phe

Arg

Gly

Asn

520

Pro

Leu

Asp

Leu

Val
600

Asn

Leu

425

Ile

Phe

Arg

Tyr

Lys

505

Lys

Asp

Tyr

Ile

Pro

585

Leu

Phe

410

Pro

Tyr

Leu

Thr

Gly

490

Ser

Lys

Phe

Glu

Asn

570

Phe

Gly

395

Asp

Leu

Gly

Pro

Leu

475

Ser

Lys

Glu

Val

Gln

555

Arg

Ser

Ser

Gly

Met

Asn

His

460

Thr

Pro

Ser

Arg

Gly

540

Gln

Leu

Arg

Glu

Phe

Glu

His

445

Ile

Gln

Ala

Asp

Glu

525

Glu

His

Asn

Thr

Asn
605

Ile

Gln

430

His

Pro

Ala

Arg

Arg

510

Asn

Pro

Gly

Glu

Trp

590

Gln

Gln

415

Gly

Ser

Ile

Arg

Val

495

Asp

Ala

Arg

Lys

Lys

575

Asp

Asn

400

Leu

Tyr

Gly

Asp

Lys

480

His

Arg

Val

Gly

Cys

560

Gly

Asp

Lys



Arg

Arg

625

Gly

Lys

Phe

Lys

Asn

705

Ala

Lys

Thr

Phe

Asp

785

Val

Gln

Asn

610

Trp

Lys

Gly

Met

Arg

690

Leu

Leu

Ile

Glu

Arg

770

Leu

Thr

Gly

Gln

Leu

Lys

Phe

Cys

675

Leu

Trp

Asp

Thr

Thr

755

Gln

Val

Pro

His

Thr

Glu

Gln

Leu

660

Gln

Val

Gly

Ala

Lys

740

Gly

Glu

Glu

Leu

Leu

Pro

Phe

Arg

645

Glu

Phe

Phe

Leu

Ile

725

Ala

Glu

Val

Lys

Phe

805

Glu

Asp

Gln

630

Ile

Arg

Val

Ala

Arg

710

Val

Phe

Val

Met

Leu

790

Val

Thr

Glu

615

Ala

Gln

Asn

Gln

Ser

695

Lys

Val

Gln

Lys

Ile

775

Ser

Ser

Ile

Tyr

Arg

Leu

Leu

Glu

680

Asn

Val

Ala

Arg

Phe

760

Arg

Ala

Arg

Lys

Leu

Val

Ala

Asn

665

Asn

Gly

Arg

Cys

His

745

Arg

Val

Arg

Ala

Ser

Asp

Gln

Lys

650

Asp

Leu

Gly

Glu

Ser

730

Glu

Ile

Phe

Pro

Pro

810

Ala

Gly

Thr

635

Leu

Thr

Tyr

Met

Asp

715

Thr

Ser

Pro

Ser

Glu

795

Asn

Lys

Ala

620

Cys

Asp

Arg

Leu

Thr

700

Asn

Ala

Ile

Gln

Asp

780

Ala

Arg

Arg

Asn

His

Asp

Tyr

Thr

685

Ala

Asp

Ser

Glu

Pro

765

Gln

Leu

Lys

Leu

Asn

Phe

Glu

Ile

670

Gly

Thr

Arg

Met

Tyr

750

Trp

Pro

His

Met

Ser

Ser

Ser

Thr

655

Ala

Lys

Leu

His

Gln

735

Val

Asp

Cys

Asp

Ser

815

Glu

Gln

Tyr

640

Glu

Arg

Gly

Arg

His

720

Gln

Asp

Phe

Glu

Asn

800

Gly

Glu



820 825 830

Asn Ser Met Val Lys Lys Pro Leu Thr Ile Leu Lys Leu Lys Asp Ile
835 840 845

Pro Glu Ile Val Gly Tyr Pro Ser Arg Glu Pro Gln Leu Tyr Ala Ala
850 855 860

Leu Lys Thr Arg Leu Glu Thr His Asp Asp Asp Pro Ile Lys Ala Phe
865 870 875 880

Ala Lys Pro Phe Tyr Lys Pro Asn Lys Asn Gly Glu Leu Gly Ala Leu
885 890 895

Val Arg Ser Val Arg Val Lys Gly Val Gln Asn Thr Gly Val Met Val
900 905 910

His Asp Gly Lys Gly Ile Ala Asp Asn Ala Thr Met Val Arg Val Asp
915 920 925

Val Tyr Thr Lys Ala Gly Lys Asn Tyr Leu Val Pro Val Tyr Val Trp
930 935 940

Gln Val Ala Gln Gly Ile Leu Pro Asn Arg Ala Val Thr Ser Gly Lys
945 950 955 960

Ser Glu Ala Asp Trp Asp Leu Ile Asp Glu Ser Phe Glu Phe Lys Phe
965 970 975

Ser Leu Ser Arg Gly Asp Leu Val Glu Met Ile Ser Asn Lys Gly Arg
980 985 990

Ile Phe Gly Tyr Tyr Asn Gly Leu Asp Arg Ala Asn Gly Ser Ile Gly
995 1000 1005

Ile Arg Glu His Asp Leu Glu Lys Ser Lys Gly Lys Asp Gly Val
1010 1015 1020

His Arg Val Gly Val Lys Thr Ala Thr Ala Phe Asn Lys Tyr His
1025 1030 1035



Val Asp Pro Leu Gly Lys Glu 1Ile His Arg Cys Ser Ser Glu Pro
1040 1045 1050

Arg Pro Thr Leu Lys Ile Lys Ser Lys Lys Gly Thr Gly Gly Pro
1055 1060 1065

Lys Lys Lys Arg Lys Val Tyr Pro Tyr Asp Val Pro Asp Tyr Ala
1070 1075 1080

Gly Tyr Pro Tyr Asp Val Pro Asp Tyr Ala Gly Ser Tyr Pro Tyr
1085 1090 1095

Asp Val Pro Asp Tyr Ala Gly Ser Ala Ala Pro Ala Ala Lys Lys
1100 1105 1110

Lys Lys Leu Asp Phe Glu Ser Gly

1115 1120
<210> 242
<211> 148
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<220>
<221> misc_ feature
<222>  (1)..(24)

<223> n is a, ¢, g, t or u
<400> 242

nnnnnnnnnn nnnnnnnnnn nnnnguugua gcucccuuucC ucauuucgga aacCgaaauga
60

gaaccguugc uacaauaagg ccgucugaaa agaugugccg caacgcucug ccccuuaaag
120

cuucugcuuu aaggggcauc guuuauuu

148

<210> 243
<211> 141
<212> DNA

<213> Artificial Sequence



<220>

<223> Synthetic

<220>

<221> misc_feature

<222> (1).

. (24)

<223> n is a, ¢, g, t or u

<400> 243
nnnnnnnnnn
60

augaaaaacg
120

uaaguuucaa
141

<210> 244
<211> 172
<212> DNA

nnnnnnnnnn nnnnguugua gcucccuuuu ucauuucgca gaaaugcgaa

uuguuacaau aagagaaaag auuucucgca aagcucuguc ccuugaaaug

gggacaucuu u

<213> Artificial Sequence

<220>

<223> Synthetic

<220>

<221> misc_feature

<222> (1).

. (24)

<223> n is a, ¢, g, t or u

<400> 244
nnnnnnnnnn
60
uacgagauga
120
uacuuuaugu
172

<210> 245
<211> 24
<212> DNA

nnnnnnnnnn nnnnguugua gcucccucucC ucaucucgua guggaaacac

gagccguugc uacaauaagg ccgucugaaa agacgcgccg cgacguaaaa

augagccccu guuugaguuu ucuuaaacag gggcaucguc uu

<213> Artificial Sequence

<220>

<223> Synthetic



<400>

245

gtgaacttgt ggccgtttac gtcg

24

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

<220>
<223>

<400>

246

24

DNA

Artificial Sequence

Synthetic

246

gtgaacttgt ggccgtttac gtcc

24

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

<220>
<223>

<400>

247

24

DNA

Artificial Sequence

Synthetic

247

gtgaacttgt ggccgtttac gtgg

24

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

<220>
<223>

<400>

248

24

DNA

Artificial Sequence

Synthetic

248

gtgaacttgt ggccgtttac gacg

24

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

<220>
<223>

<400>

249

24

DNA

Artificial Sequence

Synthetic

249



gtgaacttgt ggccgtttac ctcg

24

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

<220>
<223>

<400>

250

24

DNA

Artificial Sequence

Synthetic

250

gtgaacttgt ggccgtttag gtcg

24

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

<220>
<223>

<400>

251

24

DNA

Artificial Sequence

Synthetic

251

gtgaacttgt ggccgttttc gtcg

24

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

<220>
<223>

<400>

252

24

DNA

Artificial Sequence

Synthetic

252

gtgaacttgt ggccgttaac gtcg

24

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

<220>
<223>

<400>

253

24

DNA

Artificial Sequence

Synthetic

253

gtgaacttgt ggccgtatac gtcg

24



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

<220>
<223>

<400>

254

24

DNA

Artificial Sequence

Synthetic

254

gtgaacttgt ggccgattac gtcg

24

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

<220>
<223>

<400>

255

24

DNA

Artificial Sequence

Synthetic

255

gtgaacttgt ggccctttac gtcg

24

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

<220>
<223>

<400>

256

24

DNA

Artificial Sequence

Synthetic

256

gtgaacttgt ggcggtttac gtcg

24

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

<220>
<223>

<400>

257

24

DNA

Artificial Sequence

Synthetic

257

gtgaacttgt gggcgtttac gtcg

24



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

<220>
<223>

<400>

258

24

DNA

Artificial Sequence

Synthetic

258

gtgaacttgt gcccgtttac gtcg

24

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

<220>
<223>

<400>

259

24

DNA

Artificial Sequence

Synthetic

259

gtgaacttgt cgccgtttac gtcg

24

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

<220>
<223>

<400>

260

24

DNA

Artificial Sequence

Synthetic

260

gtgaacttga ggccgtttac gtcg

24

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

<220>
<223>

<400>

261

24

DNA

Artificial Sequence

Synthetic

261

gtgaacttct ggccgtttac gtcg

24

<210>
<211>

262
24



<212>
<213>

<220>
<223>

<400>

DNA
Artificial Sequence

Synthetic

262

gtgaactagt ggccgtttac gtcg

24

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

<220>
<223>

<400>

263

24

DNA

Artificial Sequence

Synthetic

263

gtgaacatgt ggccgtttac gtcg

24

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

<220>
<223>

<400>

264

24

DNA

Artificial Sequence

Synthetic

264

gtgaagttgt ggccgtttac gtcg

24

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

<220>
<223>

<400>

265

24

DNA

Artificial Sequence

Synthetic

265

gtgatcttgt ggccgtttac gtcg

24

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

266

24

DNA

Artificial Sequence



<220>
<223>

<400>

Synthetic

266

gtgtacttgt ggccgtttac gtcg

24

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

<220>
<223>

<400>

267

24

DNA

Artificial Sequence

Synthetic

267

gtcaacttgt ggccgtttac gtcg

24

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

<220>
<223>

<400>

268

24

DNA

Artificial Sequence

Synthetic

268

gagaacttgt ggccgtttac gtcg

24

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

<220>
<223>

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

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

269

35

DNA

Artificial Sequence

Synthetic

misc feature
(1) ..(3)
n is a, ¢, g, or t

misc feature
(5) .. (7)

nis a, ¢, g, or t



<220>

<221> misc_ feature

<222> (9)..(28)

<223> n is a, ¢, g, or t

<220>
<221> misc_feature
<222>  (31)..(31)

<223> n is a, ¢, g, or t

<220>
<221> misc_ feature
<222>  (34)..(35)

<223> n is a, ¢, g, or t

<400> 269
NNNCNNNCNN NNNNNNNNNN NNNNNNNNGg NCccnn
35

<210> 270
<211> 35
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<220>
<221> misc_feature
<222>  (1)..(2)

<223> n is a, ¢, g, or t

<220>
<221> misc_ feature
<222>  (5)..(5)

<223> n is a, ¢, g, or t

<220>
<221> misc_ feature
<222>  (8)..(27)

<223> n is a, ¢, g, or t

<220>
<221> misc_ feature
<222>  (29)..(31)

<223> n is a, ¢, g, or t

<220>
<221> misc_ feature
<222>  (33)..(35)

<223> n is a, ¢, g, or t



<400> 270
NNggnccnnn NNNNNNNNNN NNNNNNNgNn ngnnn
35

<210> 271
<211> 31
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 271
tgaggaccgc cctgggcctg ggagaatcce t
31

<210> 272
<211> 31
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 272
gaaggaccac cctaggcctg ggagactccc t
31

<210> 273
<211> 30
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 273
ctcactcacc cacacagaca cacacgtcct
30

<210> 274
<211> 30
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 274



cacacacacc cacacagaca cacccccccce
30

<210> 275
<211> 30
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 275
ctccctcecaca cacacagaca cacacctccc
30

<210> 276
<211> 30
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 276
cacacacaca cacacagaca cacacacccc
30

<210> 277
<211> 31
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 277
gtgtgtccct ctccccacce gtcecctgtee g
31

<210> 278
<211> 31
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 278
ttgtctccect gtccccaccce gtcccecctteca g
31



<210> 279

<211> 31

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 279

ctgcctcecct ctgcccaccce gtceccttceccca ¢
31

<210> 280

<211> 31

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 280

ctgtgcctct ctccccacce ttccacaccce t
31

<210> 281

<211> 31

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 281

gctcatccce ctccccacce gtectegeee g
31

<210> 282

<211> 77

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 282
guuguagcuc ccgaaacguu gcuacaauaa ggccgucuga aaagaugugc cgcaacgcuc
60



ugccuucugg caucguu

77

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

<220>
<223>

<400>

283

58

DNA

Artificial Sequence

Synthetic

283

ggagccccga aacggcacaa aaggccgcga aaagaggccg caacgccgcc cggcacga

58

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

<220>
<223>

<400>

284
109
DNA
Artificial Sequence

Synthetic

284

atcctggtcg agctggacgg cgacgtaaac ggccacaagt tcagcgtgtc cggctttggce

60

gagacaaatc acctgcctgc tggaatacgg taaacctacg gcaagctga

109

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

<220>
<223>

<400>

285
109
DNA
Artificial Sequence

Synthetic

285

tcagcttgce gtaggtttac cgtattccac gaggcaggtg atttgtctcg ccaaagccgg

60

acacgctgaa cttgtggccg tttacgtcgc cgtccagctc gaccaggat

109

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

286
35
PRT
Artificial Sequence



<220>
<223> Synthetic

<400> 286
Ile Leu Val Glu Leu Asp Gly Asp Val Asn Gly His Lys Phe Ser Val

1 5 10 15

Ser Gly Phe Gly Glu Thr Asn His Leu Pro Arg Gly Ile Arg Thr Tyr
20 25 30

Gly Lys Leu

35
<210> 287
<211> 44
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 287
ccccaccggce gctggtgeccecc aggacgagga tggagattat gaag
44

<210> 288
<211> 44
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 288
cttcataatc tccatcctcg tcctgggcac cagcgccggt gggg
44

<210> 289
<211> 44
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 289
tgggagaatc ccttcccecct cttceccctcecgt gatctgcaac tcca
44



<210> 290

<211> 44

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 290
tggagttgca gatcacgagg gaagaggggg aagggattct ccca
44

<210> 291
<211> 44
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 291
gagaagatca actacactgg ccgtttctta cctggattcg aggc
44

<210> 292
<211> 44
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 292

gcctcgaatce caggtaagaa acggccagtg tagttgatct tctce
44

<210> 293
<211> 44
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 293
ccttctttgt ttcccctcct cccaggaata tgtggactat aatg
44



<210> 294

<211> 44

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 294
cattatagtc cacatattcc tgggaggagg ggaaacaaag aagg
44

<210> 295
<211> 32
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 295

cggcgctggt gcccaggacg aggatggaga tt
32

<210> 296

<211> 31

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 296

ggcgctggtg tcctggacga ggaactggac t
31

<210> 297

<211> 32

<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 297

aggaactgga gcaaaggaca aggagatggt tt
32

<210> 298

<211> 32



<212> DNA
<213> Artificial Sequence

<220>
<223> Synthetic

<400> 298
agggaactgg gaccaggaca aggagcttga tt
32

<210> 299
<211> 32
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 299

aggtgcggga ggcgagggca agacttagtg ct
32

<210> 300
<211> 32
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 300

tgcagatcac gagggaagag ggggaaggga tt
32

<210> 301
<211> 32
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 301
gtcataacac cagggaagag gaggcctgga tt
32

<210> 302
<211> 32
<212> DNA

<213> Artificial Sequence



<220>
<223> Synthetic

<400> 302

tggcagaaca gagggaagag agggggaggg at
32

<210> 303
<211> 32
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 303

agcagatcag agggaagagg gaggggtgga ga
32

<210> 304
<211> 32
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 304
tacacatctc tgagggtgat gggcttgggg ct
32

<210> 305
<211> 32
<212> DNA

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 305

tgcagaggtt tacaaacggg 9999999999 g9
32

<210> 306
<211> 32
<212> DNA

<213> Artificial Sequence

<220>



<223>

<400>

Synthetic

306

gccagaagac caggtaggac ttggacgaca ag

32

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

<220>
<223>

<400>
Met Ala

1

Ile Gly

Glu Asn

Ala Glu
50

Ala Arg
65

Arg Thr

Phe Asp

Leu Arg

Ala Val

130

Lys Asn

307
1082
PRT

Artificial Sequence

Synthetic

307

Ala

Ile

Pro

35

Val

Ser

Arg

Glu

Ala

115

Leu

Glu

Phe

Ala

20

Ile

Pro

Val

Arg

Asn

100

Ala

Leu

Gly

Lys

Ser

Arg

Lys

Arg

Leu

85

Gly

Ala

His

Glu

Pro

Val

Leu

Thr

Arg

70

Leu

Leu

Leu

Leu

Thr

Asn

Gly

Ile

Gly

55

Leu

Lys

Ile

Asp

Ile

135

Ala

Ser

Trp

Asp

40

Asp

Thr

Arg

Lys

Arg

120

Lys

Asp

Ile

Ala

25

Leu

Ser

Arg

Glu

Ser

105

Lys

His

Lys

Asn

10

Met

Gly

Leu

Arg

Gly

90

Leu

Leu

Arg

Glu

Tyr

Val

Val

Ala

Arg

75

Val

Pro

Thr

Gly

Leu

Ile

Glu

Arg

Met

60

Ala

Leu

Asn

Pro

Tyr

140

Gly

Leu

Ile

Val

45

Ala

His

Gln

Thr

Leu

125

Leu

Ala

Gly

Asp

30

Phe

Arg

Arg

Ala

Pro

110

Glu

Ser

Leu

Leu

15

Glu

Glu

Arg

Leu

Ala

95

Trp

Trp

Gln

Leu

Asp

Glu

Arg

Leu

Leu

80

Asn

Gln

Ser

Arg

Lys



145

Gly

Pro

Arg

Gln

Pro

225

Thr

His

Thr

Leu

Leu

305

Arg

Tyr

Tyr

Val

Ala

Asn

Ala

210

His

Gln

Cys

Ala

Glu

290

Met

Lys

Gly

His

Ala

Glu

Gln

195

Glu

Val

Arg

Thr

Glu

275

Gln

Asp

Leu

Lys

Ala
355

Gly

Leu

180

Arg

Leu

Ser

Pro

Phe

260

Arg

Gly

Glu

Leu

Asp

340

Ile

Asn

165

Ala

Ser

Ile

Gly

Ala

245

Glu

Phe

Ser

Pro

Gly

325

Asn

Ser

150

Ala

Leu

Asp

Leu

Gly

230

Leu

Pro

Ile

Glu

Tyr

310

Leu

Ala

Arg

His

Asn

Tyr

Leu

215

Leu

Ser

Ala

Trp

Arg

295

Arg

Glu

Glu

Ala

Ala

Lys

Ser

200

Phe

Lys

Gly

Glu

Leu

280

Pro

Lys

Asp

Ala

Leu
360

Leu

Phe

185

His

Glu

Glu

Asp

Pro

265

Thr

Leu

Ser

Thr

Ser

345

Glu

Gln

170

Glu

Thr

Lys

Gly

Ala

250

Lys

Lys

Thr

Lys

Ala

330

Thr

Lys

155

Thr

Lys

Phe

Gln

Ile

235

Val

Ala

Leu

Asp

Leu

315

Phe

Leu

Glu

Gly

Glu

Ser

Lys

220

Glu

Gln

Ala

Asn

Thr

300

Thr

Phe

Met

Gly

Asp

Ser

Arg

205

Glu

Thr

Lys

Lys

Asn

285

Glu

Tyr

Lys

Glu

Leu
365

Phe

Gly

190

Lys

Phe

Leu

Met

Asn

270

Leu

Arg

Ala

Gly

Met

350

Lys

Arg

175

His

Asp

Gly

Leu

Leu

255

Thr

Arg

Ala

Gln

Leu

335

Lys

Asp

160

Thr

Ile

Leu

Asn

Met

240

Gly

Tyr

Ile

Thr

Ala

320

Arg

Ala

Lys



Lys

Ala

385

Asp

Phe

Pro

Tyr

Pro

465

Leu

Ser

Phe

Asp

Val

545

Gln

Arg

Ser

370

Phe

Arg

Asp

Leu

Gly

450

Pro

Ser

Pro

Lys

Arg

530

Gly

Gln

Leu

Pro

Ser

Ile

Lys

Met

435

Asp

Ile

Gln

Ala

Asp

515

Glu

Glu

His

Asn

Leu

Leu

Gln

Phe

420

Glu

His

Pro

Ala

Arg

500

Arg

Lys

Pro

Glu

Asn

Phe

Pro

405

Val

Gln

Tyr

Ala

Arg

485

Ile

Lys

Ala

Lys

Lys

565

Lys

Leu

Lys

390

Glu

Gln

Gly

Gly

Asp

470

Lys

His

Glu

Ala

Ser

550

Cys

Gly

Ser

375

Thr

Ile

Ile

Lys

Lys

455

Glu

Val

Ile

Ile

Ala

535

Lys

Leu

Tyr

Pro

Asp

Leu

Ser

Arg

440

Lys

Ile

Ile

Glu

Glu

520

Lys

Asp

Tyr

Val

Glu

Glu

Glu

Leu

425

Tyr

Asn

Arg

Asn

Thr

505

Lys

Phe

Ile

Ser

Glu

Leu

Asp

Ala

410

Lys

Asp

Thr

Asn

Gly

490

Ala

Arg

Arg

Leu

Gly

570

Ile

Gln

Ile

395

Leu

Ala

Glu

Glu

Pro

475

Val

Arg

Gln

Glu

Lys

555

Lys

Asp

Asp

380

Thr

Leu

Leu

Ala

Glu

460

Val

Val

Glu

Glu

Tyr

540

Leu

Glu

His

Glu

Gly

Lys

Arg

Cys

445

Lys

Val

Arg

Val

Glu

525

Phe

Arg

Ile

Ala

Ile

Arg

His

Arg

430

Ala

Ile

Leu

Arg

Gly

510

Asn

Pro

Leu

Asn

Leu

Gly

Leu

Ile

415

Ile

Glu

Tyr

Arg

Tyr

495

Lys

Arg

Asn

Tyr

Leu

575

Pro

Thr

Lys

400

Ser

Val

Ile

Leu

Ala

480

Gly

Ser

Lys

Phe

Glu

560

Gly

Phe



Ser

Ser

Gly

625

Thr

Phe

Val

Gly

Leu

705

Arg

Met

Phe

Lys

Ile
785

Arg

Glu

610

Lys

Ser

Asp

Asn

Lys

690

Leu

His

Gln

Asp

Thr

770

Arg

Thr

595

Asn

Asp

Arg

Glu

Arg

675

Gly

Arg

His

Gln

Gly

755

His

Val

580

Trp

Gln

Asn

Phe

Asp

660

Phe

Lys

Gly

Ala

Lys

740

Lys

Phe

Phe

Asp

Asn

Ser

Pro

645

Gly

Leu

Lys

Phe

Leu

725

Ile

Thr

Pro

Gly

Asp

Lys

Arg

630

Arg

Phe

Cys

Arg

Trp

710

Asp

Thr

Ile

Gln

Lys
790

Ser

Gly

615

Glu

Ser

Lys

Gln

Val

695

Gly

Ala

Arg

Asp

Pro

775

Pro

Phe

600

Asn

Trp

Lys

Glu

Phe

680

Phe

Leu

Val

Phe

Lys

760

Trp

Asp

585

Asn

Gln

Gln

Lys

Arg

665

Val

Ala

Arg

Val

Val

745

Glu

Glu

Gly

Asn

Thr

Glu

Gln

650

Asn

Ala

Ser

Lys

Val

730

Arg

Thr

Phe

Lys

Lys

Pro

Phe

635

Arg

Leu

Asp

Asn

Val

715

Ala

Tyr

Gly

Phe

Pro
795

Val

Tyr

620

Lys

Ile

Asn

Arg

Gly

700

Arg

Cys

Lys

Glu

Ala

780

Glu

Leu

605

Glu

Ala

Leu

Asp

Met

685

Gln

Ala

Ser

Glu

Val

765

Gln

Phe

590

Val

Tyr

Arg

Leu

Thr

670

Arg

Ile

Glu

Thr

Met

750

Leu

Glu

Glu

Leu

Phe

Val

Gln

655

Arg

Leu

Thr

Asn

Val

735

Asn

His

Val

Glu

Gly

Asn

Glu

640

Lys

Tyr

Thr

Asn

Asp

720

Ala

Ala

Gln

Met

Ala
800



Asp Thr Leu Glu Lys Leu Arg Thr Leu Leu Ala Glu Lys Leu Ser Ser
805 810 815

Arg Pro Glu Ala Val His Glu Tyr Val Thr Pro Leu Phe Val Ser Arg
820 825 830

Ala Pro Asn Arg Lys Met Ser Gly Gln Gly His Met Glu Thr Val Lys
835 840 845

Ser Ala Lys Arg Leu Asp Glu Gly Val Ser Val Leu Arg Val Pro Leu
850 855 860

Thr Gln Leu Lys Leu Lys Asp Leu Glu Lys Met Val Asn Arg Glu Arg
865 870 875 880

Glu Pro Lys Leu Tyr Glu Ala Leu Lys Ala Arg Leu Glu Ala His Lys
885 890 895

Asp Asp Pro Ala Lys Ala Phe Ala Glu Pro Phe Tyr Lys Tyr Asp Lys
900 905 910

Ala Gly Asn Arg Thr Gln Gln Val Lys Ala Val Arg Val Glu Gln Val
915 920 925

Gln Lys Thr Gly Val Trp Val Arg Asn His Asn Gly Ile Ala Asp Asn
930 935 940

Ala Thr Met Val Arg Val Asp Val Phe Glu Lys Gly Asp Lys Tyr Tyr
945 950 955 960

Leu Val Pro Ile Tyr Ser Trp Gln Val Ala Lys Gly Ile Leu Pro Asp
965 970 975

Arg Ala Val Val Gln Gly Lys Asp Glu Glu Asp Trp Gln Leu Ile Asp
980 985 990

Asp Ser Phe Asn Phe Lys Phe Ser Leu His Pro Asn Asp Leu Val Glu
995 1000 1005

Val Ile Thr Lys Lys Ala Arg Met Phe Gly Tyr Phe Ala Ser Cys



1010 1015 1020

His Arg Gly Thr Gly Asn Ile Asn Ile Arg Ile His
1025 1030 1035

His Lys 1Ile Gly Lys Asn Gly Ile Leu Glu Gly Ile
1040 1045 1050

Thr Ala Leu Ser Phe Gln Lys Tyr Gln Ile Asp Glu
1055 1060 1065

Glu Ile Arg Pro Cys Arg Leu Lys Lys Arg Pro Pro
1070 1075 1080

<210> 308

<211> 1082

<212> PRT

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 308

Met Ala Ala Phe Lys Pro Asn Pro Ile Asn Tyr Ile Leu

1 5 10

Ile Gly Ile Ala Ser Val Gly Trp Ala Met Vval Glu Ile

20 25
Glu Asn Pro Ile Arg Leu Ile Asp Leu Gly Val Arg Val
35 40 45

Ala Glu Val Pro Lys Thr Gly Asp Ser Leu Ala Met Ala
50 55 60

Ala Arg Ser Val Arg Arg Leu Thr Arg Arg Arg Ala His

65 70 75

Arg Ala Arg Arg Leu Leu Lys Arg Glu Gly Val Leu Gln

85 90
Phe Asp Glu Asn Gly Leu Ile Lys Ser Leu Pro Asn Thr

Asp Leu Asp

Gly Val Lys

Leu Gly Lys

Val Arg

Gly

Asp

30

Phe

Arg

Arg

Ala

Pro

Leu

15

Glu

Glu

Arg

Leu

Ala

95

Trp

Asp

Glu

Arg

Leu

Leu

80

Asp

Gln



Leu

Ala

Lys

145

Gly

Pro

Arg

Gln

Pro

225

Thr

His

Thr

Leu

Leu
305

Arg

Val

130

Asn

Val

Ala

Asn

Ala

210

His

Gln

Cys

Ala

Glu

290

Met

Ala

115

Leu

Glu

Ala

Glu

Gln

195

Glu

Val

Arg

Thr

Glu

275

Gln

Asp

100

Ala

Leu

Gly

Asn

Leu

180

Arg

Leu

Ser

Pro

Phe

260

Arg

Gly

Glu

Ala

His

Glu

Asn

165

Ala

Asp

Ile

Gly

Ala

245

Glu

Phe

Ser

Pro

Leu

Leu

Thr

150

Ala

Leu

Asp

Leu

Gly

230

Leu

Pro

Ile

Glu

Tyr
310

Asp

Ile

135

Ala

His

Asn

Tyr

Leu

215

Leu

Ser

Ala

Trp

Arg

295

Arg

Arg

120

Lys

Asp

Ala

Lys

Ser

200

Phe

Lys

Gly

Glu

Leu

280

Pro

Lys

105

Lys

His

Lys

Leu

Phe

185

His

Glu

Glu

Asp

Pro

265

Thr

Leu

Ser

Leu

Arg

Glu

Gln

170

Glu

Thr

Lys

Gly

Ala

250

Lys

Lys

Thr

Lys

Thr

Gly

Leu

155

Thr

Lys

Phe

Gln

Ile

235

Val

Ala

Leu

Asp

Leu
315

Pro

Tyr

140

Gly

Gly

Glu

Ser

Lys

220

Glu

Gln

Ala

Asn

Thr

300

Thr

Leu

125

Leu

Ala

Asp

Ser

Arg

205

Glu

Thr

Lys

Lys

Asn

285

Glu

Tyr

110

Glu

Ser

Leu

Phe

Gly

190

Lys

Phe

Leu

Met

Asn

270

Leu

Arg

Ala

Trp

Gln

Leu

Arg

175

His

Asp

Gly

Leu

Leu

255

Thr

Arg

Ala

Gln

Ser

Arg

Lys

160

Thr

Ile

Leu

Asn

Met

240

Gly

Tyr

Ile

Thr

Ala
320



Arg

Tyr

Tyr

Lys

Ala

385

Asp

Phe

Pro

Tyr

Pro

465

Leu

Ser

Phe

Asp

Lys

Gly

His

Ser

370

Phe

Arg

Asp

Leu

Gly

450

Pro

Ser

Pro

Lys

Arg

Leu

Lys

Ala

355

Pro

Ser

Val

Lys

Met

435

Asp

Ile

Gln

Ala

Asp

515

Glu

Leu

Asp

340

Ile

Leu

Leu

Gln

Phe

420

Glu

His

Pro

Ala

Arg

500

Arg

Lys

Gly

325

Asn

Ser

Asn

Phe

Pro

405

Val

Gln

Tyr

Ala

Arg

485

Ile

Lys

Ala

Leu

Ala

Arg

Leu

Lys

390

Glu

Gln

Gly

Gly

Asp

470

Lys

His

Glu

Ala

Glu

Glu

Ala

Ser

375

Thr

Ile

Ile

Lys

Lys

455

Glu

Val

Ile

Ile

Ala

Asp

Ala

Leu

360

Ser

Asp

Leu

Ser

Arg

440

Lys

Ile

Ile

Glu

Glu

520

Lys

Thr

Ser

345

Glu

Glu

Glu

Glu

Leu

425

Tyr

Asn

Arg

Asn

Thr

505

Lys

Phe

Ala

330

Thr

Lys

Leu

Asp

Ala

410

Lys

Asp

Thr

Asn

Gly

490

Ala

Arg

Arg

Phe

Leu

Glu

Gln

Ile

395

Leu

Ala

Glu

Glu

Pro

475

Val

Arg

Gln

Glu

Phe

Met

Gly

Asp

380

Thr

Leu

Leu

Ala

Glu

460

Val

Val

Glu

Glu

Tyr

Lys

Glu

Leu

365

Glu

Gly

Lys

Arg

Cys

445

Lys

Val

Arg

Val

Glu

525

Phe

Gly

Met

350

Lys

Ile

Arg

His

Arg

430

Ala

Ile

Leu

Arg

Gly

510

Asn

Pro

Leu

335

Lys

Asp

Gly

Leu

Ile

415

Ile

Glu

Tyr

Arg

Tyr

495

Lys

Arg

Asn

Arg

Ala

Lys

Thr

Lys

400

Ser

Val

Ile

Leu

Ala

480

Gly

Ser

Lys

Phe



Val

545

Gln

Arg

Ser

Ser

Gly

625

Thr

Phe

Val

Gly

Leu

705

Arg

Met

530

Gly

Gln

Leu

Arg

Glu

610

Lys

Ser

Asp

Asn

Lys

690

Leu

His

Gln

Glu

His

Asn

Thr

595

Asn

Asp

Arg

Glu

Arg

675

Gly

Arg

His

Gln

Pro

Gly

Glu

580

Trp

Gln

Asn

Phe

Asp

660

Phe

Lys

Gly

Ala

Lys
740

Lys

Lys

565

Lys

Asp

Asn

Ser

Pro

645

Gly

Leu

Arg

Phe

Leu

725

Ile

Ser

550

Cys

Gly

Asp

Lys

Arg

630

Arg

Phe

Cys

Arg

Trp

710

Asp

Thr

535

Lys

Leu

Tyr

Ser

Gly

615

Glu

Ser

Lys

Gln

Val

695

Gly

Ala

Arg

Asp

Tyr

Val

Phe

600

Asn

Trp

Lys

Glu

Phe

680

Phe

Leu

Val

Phe

Ile

Ser

Glu

585

Asn

Gln

Gln

Lys

Cys

665

Val

Ala

Arg

Val

Val
745

Leu

Gly

570

Ile

Asn

Thr

Glu

Gln

650

Asn

Ala

Ser

Lys

Val

730

Arg

Lys

555

Lys

Asp

Lys

Pro

Phe

635

Arg

Leu

Asp

Asn

Val

715

Ala

Tyr

540

Leu

Glu

His

Val

Tyr

620

Lys

Ile

Asn

His

Gly

700

Arg

Cys

Lys

Arg

Ile

Ala

Leu

605

Glu

Ala

Leu

Asp

Ile

685

Gln

Ala

Ser

Glu

Leu

Asn

Leu

590

Val

Tyr

Arg

Leu

Thr

670

Leu

Ile

Glu

Thr

Met
750

Tyr

Leu

575

Pro

Leu

Phe

Val

Gln

655

Arg

Leu

Thr

Asn

Val

735

Asn

Glu

560

Val

Phe

Gly

Asn

Glu

640

Lys

Tyr

Thr

Asn

Asp

720

Ala

Ala



Phe

Lys

Ile

785

Asp

Arg

Ala

Ala

Trp

865

Lys

Glu

Pro

Lys

Ile

945

Asp

Asp

Thr

770

Arg

Thr

Pro

Pro

Lys

850

Leu

Asn

Ala

Phe

Thr

930

Ala

Lys

Gly

755

His

Val

Pro

Glu

Asn

835

Arg

Thr

Gly

Tyr

Tyr

915

Gln

Asp

Lys

Lys

Phe

Phe

Glu

Ala

820

Arg

Phe

Glu

Arg

Gly

900

Lys

Glu

Asn

Gly

Thr

Pro

Gly

Lys

805

Val

Lys

Val

Ile

Glu

885

Gly

Lys

Ser

Gly

Lys

Ile

Gln

Lys

790

Leu

His

Met

Lys

Lys

870

Ile

Asn

Gly

Gly

Asp

950

Asn

Asp

Pro

775

Pro

Arg

Glu

Ser

His

855

Leu

Glu

Ala

Gly

Val

935

Met

Gln

Lys

760

Trp

Asp

Thr

Tyr

Gly

840

Asn

Ala

Leu

Lys

Gln

920

Leu

Val

Tyr

Glu

Glu

Gly

Leu

Val

825

Ala

Glu

Asp

Tyr

Gln

905

Leu

Leu

Arg

Phe

Thr

Phe

Lys

Leu

810

Thr

His

Lys

Leu

Glu

890

Ala

Val

Asn

Val

Ile

Gly

Phe

Pro

795

Ala

Pro

Lys

Ile

Glu

875

Ala

Phe

Lys

Lys

Asp

955

Val

Lys

Ala

780

Glu

Glu

Leu

Asp

Ser

860

Asn

Leu

Asp

Ala

Lys

940

Val

Pro

Val

765

Gln

Phe

Lys

Phe

Thr

845

Val

Met

Lys

Pro

Val

925

Asn

Phe

Ile

Leu

Glu

Glu

Leu

Val

830

Leu

Lys

Val

Ala

Lys

910

Arg

Ala

Cys

Tyr

His

Val

Glu

Ser

815

Ser

Arg

Arg

Asn

Arg

895

Asp

Val

Tyr

Lys

Ala

Gln

Met

Ala

800

Ser

Arg

Ser

Val

Tyr

880

Leu

Asn

Glu

Thr

Val

960

Trp



965 970 975

Gln Val Ala Glu Asn Ile Leu Pro Asp Ile Asp Cys Lys Gly Tyr Arg
980 985 990

Ile Asp Asp Ser Tyr Thr Phe Cys Phe Ser Leu His Lys Tyr Asp Leu
995 1000 1005

Ile Ala Phe Gln Lys Asp Glu Lys Ser Lys Val Glu Phe Ala Tyr
1010 1015 1020

Tyr Ile Asn Cys Asp Ser Ser Asn Gly Arg Phe Tyr Leu Ala Trp
1025 1030 1035

His Asp Lys Gly Ser Lys Glu Gln Gln Phe Arg Ile Ser Thr Gln
1040 1045 1050

Asn Leu Val Leu Ile Gln Lys Tyr Gln Val Asn Glu Leu Gly Lys
1055 1060 1065

Glu Ile Arg Pro Cys Arg Leu Lys Lys Arg Pro Pro Val Arg

1070 1075 1080
<210> 309
<211> 1082
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 309
Met Ala Ala Phe Lys Pro Asn Ser Ile Asn Tyr Ile Leu Gly Leu Asp

1 5 10 15

Ile Gly Ile Ala Ser Val Gly Trp Ala Met Val Glu Ile Asp Glu Glu
20 25 30

Glu Asn Pro Ile Arg Leu Ile Asp Leu Gly Val Arg Val Phe Glu Arg
35 40 45

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



Ala

65

Arg

Phe

Leu

Ala

Lys

145

Gly

Pro

Arg

Gln

Pro

225

Thr

His

50

Arg

Thr

Asp

Arg

Val

130

Asn

Val

Ala

Asn

Ala

210

His

Gln

Cys

Ser

Arg

Glu

Ala

115

Leu

Glu

Ala

Glu

Gln

195

Glu

Val

Arg

Thr

Val

Arg

Asn

100

Ala

Leu

Gly

Gly

Leu

180

Arg

Leu

Ser

Pro

Phe
260

Arg

Leu

85

Gly

Ala

His

Glu

Asn

165

Ala

Ser

Ile

Gly

Ala

245

Glu

Arg

70

Leu

Leu

Leu

Leu

Thr

150

Ala

Leu

Asp

Leu

Gly

230

Leu

Pro

55

Leu

Lys

Ile

Asp

Ile

135

Ala

His

Asn

Tyr

Leu

215

Leu

Ser

Ala

Thr

Arg

Lys

Arg

120

Lys

Asp

Ala

Lys

Ser

200

Phe

Lys

Gly

Glu

Arg

Glu

Ser

105

Lys

His

Lys

Leu

Phe

185

His

Glu

Glu

Asp

Pro
265

Arg

Gly

90

Leu

Leu

Arg

Glu

Gln

170

Glu

Thr

Lys

Gly

Ala

250

Lys

Arg

75

Val

Pro

Thr

Gly

Leu

155

Thr

Lys

Phe

Gln

Ile

235

Val

Ala

60

Ala

Leu

Asn

Pro

Tyr

140

Gly

Gly

Glu

Ser

Lys

220

Glu

Gln

Ala

His

Gln

Thr

Leu

125

Leu

Ala

Asp

Ser

Arg

205

Glu

Thr

Lys

Lys

Arg

Ala

Pro

110

Glu

Ser

Leu

Phe

Gly

190

Lys

Phe

Leu

Met

Asn
270

Leu

Ala

95

Trp

Trp

Gln

Leu

Arg

175

His

Asp

Gly

Leu

Leu

255

Thr

Leu

80

Asn

Gln

Ser

Arg

Lys

160

Thr

Ile

Leu

Asn

Met

240

Gly

Tyr



Thr

Leu

Leu

305

Arg

Tyr

Tyr

Lys

Ala

385

Asp

Phe

Pro

Tyr

Pro

465

Leu

Ala

Glu

290

Met

Lys

Gly

His

Ser

370

Phe

Arg

Asp

Leu

Gly

450

Pro

Ser

Glu

275

Gln

Asp

Leu

Lys

Ala

355

Pro

Ser

Ile

Lys

Met

435

Asp

Ile

Gln

Arg

Gly

Glu

Leu

Asp

340

Ile

Leu

Leu

Gln

Phe

420

Glu

His

Pro

Ala

Phe

Ser

Pro

Gly

325

Asn

Ser

Asn

Phe

Pro

405

Val

Gln

Tyr

Ala

Arg

Ile

Glu

Tyr

310

Leu

Ala

Arg

Leu

Lys

390

Glu

Gln

Gly

Gly

Asp

470

Lys

Trp

Arg

295

Arg

Glu

Glu

Ala

Ser

375

Thr

Ile

Ile

Lys

Lys

455

Glu

Val

Leu

280

Pro

Lys

Asp

Ala

Leu

360

Pro

Asp

Leu

Ser

Arg

440

Lys

Ile

Ile

Thr

Leu

Ser

Thr

Ser

345

Glu

Glu

Glu

Glu

Leu

425

Tyr

Asn

Arg

Asn

Lys

Thr

Lys

Ala

330

Thr

Lys

Leu

Asp

Ala

410

Lys

Asp

Thr

Asn

Gly

Leu

Asp

Leu

315

Phe

Leu

Glu

Gln

Ile

395

Leu

Ala

Glu

Glu

Pro

475

Val

Asn

Thr

300

Thr

Phe

Met

Gly

Asp

380

Thr

Leu

Leu

Ala

Glu

460

Val

Val

Asn

285

Glu

Tyr

Lys

Glu

Leu

365

Glu

Gly

Lys

Arg

Cys

445

Lys

Val

Arg

Leu

Arg

Ala

Gly

Met

350

Lys

Ile

Arg

His

Arg

430

Ala

Ile

Leu

Arg

Arg

Ala

Gln

Leu

335

Lys

Asp

Gly

Leu

Ile

415

Ile

Glu

Tyr

Arg

Tyr

Ile

Thr

Ala

320

Arg

Ala

Lys

Thr

Lys

400

Ser

Val

Ile

Leu

Ala

480

Gly



Ser

Phe

Asp

Val

545

Gln

Arg

Ser

Ser

Gly

625

Thr

Phe

Val

Gly

Pro

Lys

Arg

530

Gly

Gln

Leu

Arg

Glu

610

Lys

Ser

Asp

Asn

Lys
690

Ala

Asp

515

Glu

Glu

His

Asn

Thr

595

Asn

Asp

Arg

Glu

Arg

675

Gly

Arg

500

Arg

Lys

Pro

Gly

Glu

580

Trp

Gln

Asn

Phe

Asp

660

Phe

Lys

485

Ile

Lys

Ala

Lys

Lys

565

Lys

Asp

Asn

Ser

Pro

645

Gly

Leu

Lys

His

Glu

Ala

Ser

550

Cys

Gly

Asp

Lys

Arg

630

Arg

Phe

Cys

Arg

Ile

Ile

Ala

535

Lys

Leu

Tyr

Ser

Gly

615

Glu

Ser

Lys

Gln

Val
695

Glu

Glu

520

Lys

Asp

Tyr

Val

Phe

600

Asn

Trp

Lys

Glu

Phe

680

Phe

Thr

505

Lys

Phe

Ile

Ser

Glu

585

Asn

Gln

Gln

Lys

Arg

665

Val

Ala

490

Ala

Arg

Arg

Leu

Gly

570

Ile

Asn

Thr

Glu

Gln

650

Asn

Ala

Ser

Arg

Gln

Glu

Lys

555

Lys

Asp

Lys

Pro

Phe

635

Arg

Leu

Asp

Asn

Glu

Glu

Tyr

540

Leu

Glu

His

Val

Tyr

620

Lys

Ile

Asn

Arg

Gly
700

Val

Glu

525

Phe

Arg

Ile

Ala

Leu

605

Glu

Ala

Leu

Asp

Met

685

Gln

Gly

510

Asn

Pro

Leu

Asn

Leu

590

Val

Tyr

Arg

Leu

Thr

670

Arg

Ile

495

Lys

Arg

Asn

Tyr

Leu

575

Pro

Leu

Phe

Val

Gln

655

Arg

Leu

Thr

Ser

Lys

Phe

Glu

560

Gly

Phe

Gly

Asn

Glu

640

Lys

Tyr

Thr

Asn



Leu

705

Arg

Met

Phe

Lys

Ile

785

Asp

Arg

Ala

Ser

Thr

865

Glu

Asp

Ala

Leu

His

Gln

Asp

Thr

770

Arg

Thr

Pro

Pro

Ala

850

Gln

Pro

Asp

Gly

Arg

His

Gln

Gly

755

His

Val

Leu

Glu

Asn

835

Lys

Leu

Lys

Pro

Asn

Gly

Ala

Lys

740

Lys

Phe

Phe

Glu

Ala

820

Arg

Arg

Lys

Leu

Ala

900

Arg

Phe

Leu

725

Ile

Thr

Pro

Gly

Lys

805

Val

Lys

Leu

Leu

Tyr

885

Lys

Thr

Trp

710

Asp

Thr

Ile

Gln

Lys

790

Leu

His

Met

Asp

Lys

870

Glu

Ala

Gln

Gly

Ala

Arg

Asp

Pro

775

Pro

Arg

Glu

Ser

Glu

855

Asp

Ala

Phe

Gln

Leu

Val

Phe

Lys

760

Trp

Asp

Thr

Tyr

Gly

840

Gly

Leu

Leu

Ala

Val

Arg

Val

Val

745

Glu

Glu

Gly

Leu

Val

825

Gln

Val

Glu

Lys

Glu

905

Lys

Lys

Val

730

Arg

Thr

Phe

Lys

Leu

810

Thr

Gly

Ser

Lys

Ala

890

Pro

Ala

Val

715

Ala

Tyr

Gly

Phe

Pro

795

Ala

Pro

His

Val

Met

875

Arg

Phe

Val

Arg

Cys

Lys

Glu

Ala

780

Glu

Glu

Leu

Met

Leu

860

Val

Leu

Tyr

Arg

Ala

Ser

Glu

Val

765

Gln

Phe

Lys

Phe

Glu

845

Arg

Asn

Glu

Lys

Val

Glu

Thr

Met

750

Leu

Glu

Glu

Leu

Val

830

Thr

Val

Arg

Ala

Tyr

910

Glu

Asn

Val

735

Asn

His

Val

Glu

Ser

815

Ser

Val

Pro

Glu

His

895

Asp

Gln

Asp

720

Ala

Ala

Gln

Met

Ala

800

Ser

Arg

Lys

Leu

Arg

880

Lys

Lys

Val



915 920 925

Gln Lys Thr Gly Val Trp Val Arg Asn His Asn Gly Ile Ala Asp Asn
930 935 940

Ala Thr Met Val Arg Val Asp Val Phe Glu Lys Gly Asp Lys Tyr Tyr
945 950 955 960

Leu Val Pro Ile Tyr Ser Trp Gln Val Ala Lys Gly Ile Leu Pro Asp
965 970 975

Arg Ala Val Val Gln Gly Lys Asp Glu Glu Asp Trp Gln Leu Ile Asp
980 985 990

Asp Ser Phe Asn Phe Lys Phe Ser Leu His Pro Asn Asp Leu Val Glu
995 1000 1005

Val Ile Thr Lys Lys Ala Arg Met Phe Gly Tyr Phe Ala Ser Cys
1010 1015 1020

His Arg Gly Thr Gly Asn Ile Asn Ile Arg Ile His Asp Leu Asp
1025 1030 1035

His Lys 1Ile Gly Lys Asn Gly Ile Leu Glu Gly Ile Gly Val Lys
1040 1045 1050

Thr Ala Leu Ser Phe Gln Lys Tyr Gln Ile Asp Glu Leu Gly Lys
1055 1060 1065

Glu Ile Arg Pro Cys Arg Leu Lys Lys Arg Pro Pro Val Arg

1070 1075 1080
<210> 310
<211> 1081
<212> PRT

<213> Artificial Sequence

<220>
<223> Synthetic

<400> 310

Met Ala Ala Phe Lys Pro Asn Pro Ile Asn Tyr Ile Leu Gly Leu Asp



Ile

Glu

Ala

Ala

65

Arg

Phe

Leu

Ala

Lys

145

Gly

Pro

Arg

Gln

Gly

Asn

Glu

50

Arg

Ala

Asp

Arg

Val

130

Asn

Val

Ala

Asn

Ala
210

Ile

Pro

35

Val

Ser

Arg

Glu

Ala

115

Leu

Glu

Ala

Glu

Gln

195

Glu

Ala

20

Ile

Pro

Val

Arg

Asn

100

Ala

Leu

Gly

Gly

Leu

180

Arg

Leu

Ser

Arg

Lys

Arg

Leu

85

Gly

Ala

His

Glu

Asn

165

Ala

Ser

Asn

Val

Leu

Thr

Arg

70

Leu

Leu

Leu

Leu

Thr

150

Ala

Leu

Asp

Leu

Gly

Ile

Gly

55

Leu

Lys

Ile

Asp

Ile

135

Ala

His

Asn

Tyr

Leu
215

Trp

Asp

40

Asp

Thr

Arg

Lys

Arg

120

Lys

Asp

Ala

Lys

Ser

200

Phe

Ala

25

Leu

Ser

Arg

Glu

Ser

105

Lys

His

Lys

Leu

Phe

185

His

Glu

10

Met

Gly

Leu

Arg

Gly

90

Leu

Leu

Arg

Glu

Gln

170

Glu

Thr

Lys

Val

Val

Ala

Arg

75

Val

Pro

Thr

Gly

Leu

155

Thr

Lys

Phe

Gln

Glu

Arg

Met

60

Ala

Leu

Asn

Pro

Tyr

140

Gly

Gly

Glu

Ser

Lys
220

Ile

Val

45

Ala

His

Gln

Thr

Leu

125

Leu

Ala

Asp

Cys

Arg

205

Glu

Asp

Phe

Arg

Arg

Ala

Pro

110

Glu

Ser

Leu

Phe

Gly

190

Lys

Phe

15

Glu

Glu

Arg

Leu

Ala

95

Trp

Trp

Gln

Leu

Arg

175

His

Asp

Gly

Glu

Arg

Leu

Leu

80

Asn

Gln

Ser

Arg

Lys

160

Thr

Ile

Leu

Asn



Pro

225

Thr

His

Thr

Leu

Leu

305

Arg

Tyr

Tyr

Lys

Ala

385

Asp

Phe

Pro

His

Gln

Cys

Ala

Glu

290

Met

Lys

Gly

His

Ser

370

Phe

Arg

Asp

Leu

Val

Arg

Thr

Glu

275

Gln

Asp

Leu

Lys

Thr

355

Pro

Ser

Ile

Lys

Met

Ser

Pro

Phe

260

Arg

Gly

Glu

Leu

Asp

340

Ile

Leu

Leu

Gln

Phe

420

Glu

Gly

Ala

245

Glu

Phe

Ser

Pro

Ser

325

Asn

Ser

Asn

Phe

Pro

405

Val

Gln

Gly

230

Leu

Pro

Ile

Glu

Tyr

310

Leu

Ala

Arg

Leu

Lys

390

Glu

Gln

Gly

Leu

Ser

Ala

Trp

Arg

295

Arg

Glu

Glu

Ala

Ser

375

Thr

Ile

Ile

Lys

Lys

Gly

Glu

Leu

280

Pro

Lys

Asp

Ala

Leu

360

Pro

Asp

Leu

Ser

Arg

Glu

Asp

Pro

265

Thr

Leu

Ser

Thr

Ser

345

Glu

Glu

Glu

Glu

Leu

425

Tyr

Gly

Ala

250

Lys

Lys

Thr

Lys

Ala

330

Thr

Lys

Leu

Asp

Ala

410

Lys

Asp

Ile

235

Val

Ala

Leu

Asp

Leu

315

Phe

Leu

Glu

Gln

Ile

395

Leu

Ala

Glu

Glu

Gln

Ala

Asn

Thr

300

Thr

Phe

Met

Gly

Asp

380

Thr

Leu

Leu

Ala

Thr

Lys

Lys

Asn

285

Glu

Tyr

Lys

Glu

Leu

365

Glu

Gly

Lys

Arg

Cys

Leu

Met

Asn

270

Leu

Arg

Ala

Gly

Met

350

Lys

Ile

Arg

His

Arg

430

Ala

Leu

Leu

255

Thr

Arg

Ala

Gln

Leu

335

Lys

Asp

Gly

Leu

Ile

415

Ile

Glu

Met

240

Gly

Tyr

Ile

Thr

Ala

320

Arg

Ala

Lys

Thr

Lys

400

Ser

Val

Ile



Tyr

Pro

465

Leu

Ser

Phe

Asp

Val

545

Gln

Arg

Ser

Ser

Gly

625

Thr

Gly

450

Pro

Ser

Pro

Lys

Arg

530

Gly

Gln

Leu

Arg

Glu

610

Lys

Ser

435

Asp

Ile

Gln

Ala

Asp

515

Glu

Glu

His

Asn

Thr

595

Asn

Asp

Arg

His

Pro

Ala

Arg

500

Arg

Lys

Pro

Gly

Glu

580

Trp

Gln

Asn

Phe

Tyr

Ala

Arg

485

Ile

Lys

Ala

Lys

Lys

565

Lys

Asp

Asn

Ser

Pro
645

Gly

Asp

470

Lys

His

Glu

Ala

Ser

550

Cys

Gly

Asp

Lys

Arg

630

Arg

Lys

455

Glu

Val

Ile

Ile

Ala

535

Lys

Leu

Tyr

Ser

Gly

615

Glu

Ser

440

Lys

Ile

Ile

Glu

Glu

520

Lys

Asp

Tyr

Val

Phe

600

Asn

Trp

Lys

Asn

Arg

Asn

Thr

505

Lys

Phe

Ile

Ser

Glu

585

Asn

Gln

Gln

Lys

Thr

Asn

Gly

490

Ala

Arg

Arg

Leu

Gly

570

Ile

Asn

Thr

Glu

Gln
650

Glu

Pro

475

Val

Arg

Gln

Glu

Lys

555

Lys

Asp

Lys

Pro

Phe

635

Arg

Glu

460

Val

Val

Glu

Glu

Tyr

540

Leu

Glu

His

Val

Tyr

620

Lys

Ile

445

Lys

Val

Arg

Val

Glu

525

Phe

Arg

Ile

Ala

Leu

605

Glu

Ala

Leu

Ile

Leu

Arg

Gly

510

Asn

Pro

Leu

Asn

Leu

590

Val

Tyr

Arg

Leu

Tyr

Arg

Tyr

495

Lys

Arg

Asn

Tyr

Leu

575

Pro

Leu

Phe

Val

Gln
655

Leu

Ala

480

Gly

Ser

Lys

Phe

Glu

560

Gly

Phe

Gly

Asn

Glu

640

Lys



Phe

Val

Gly

Leu

705

Arg

Met

Phe

Lys

Ile

785

Asp

Arg

Ala

Ser

Thr

Asp

Asn

Lys

690

Leu

His

Gln

Asp

Thr

770

Arg

Thr

Pro

Pro

Ala

850

Gln

Glu

Arg

675

Arg

His

Gln

Gly

755

His

Val

Pro

Glu

Asn

835

Lys

Leu

Asp

660

Phe

Lys

Gly

Ala

Lys

740

Lys

Phe

Phe

Glu

Ala

820

Arg

Arg

Lys

Gly

Leu

Lys

Phe

Leu

725

Ile

Thr

Pro

Gly

Lys

805

Val

Lys

Leu

Leu

Phe

Cys

Arg

Trp

710

Asp

Thr

Ile

Gln

Lys

790

Leu

His

Met

Asp

Lys

Lys

Gln

Val

695

Gly

Ala

Arg

Asp

Pro

775

Pro

Arg

Glu

Ser

Glu

855

Asp

Glu

Phe

680

Phe

Leu

Val

Phe

Lys

760

Trp

Asp

Thr

Tyr

Gly

840

Gly

Leu

Arg

665

Val

Ala

Arg

Val

Val

745

Glu

Glu

Gly

Leu

Val

825

Gln

Val

Glu

Asn

Ala

Ser

Lys

Val

730

Arg

Thr

Phe

Lys

Leu

810

Thr

Gly

Ser

Lys

Leu

Asp

Asn

Val

715

Ala

Tyr

Gly

Phe

Pro

795

Ala

Pro

His

Val

Met

Asn

Arg

Gly

700

Arg

Cys

Lys

Glu

Ala

780

Glu

Glu

Leu

Met

Leu

860

Val

Asp

Met

685

Gln

Ala

Ser

Glu

Val

765

Gln

Phe

Lys

Phe

Glu

845

Arg

Asn

Thr

670

Arg

Ile

Glu

Thr

Met

750

Leu

Glu

Glu

Leu

Val

830

Thr

Val

Arg

Arg

Leu

Thr

Asn

Val

735

Asn

His

Val

Glu

Ser

815

Ser

Val

Pro

Glu

Tyr

Thr

Asn

Asp

720

Ala

Ala

Gln

Met

Ala

800

Ser

Arg

Lys

Leu

Arg



865 870 875 880

Glu Pro Lys Leu Tyr Glu Ala Leu Lys Ala Arg Leu Glu Ala His Lys
885 890 895

Asp Asp Pro Ala Lys Ala Phe Ala Glu Pro Phe Tyr Lys Tyr Asp Lys
900 905 910

Ala Gly Asn Arg Thr Gln Gln Val Lys Ala Val Arg Val Glu Gln Val
915 920 925

Gln Lys Thr Gly Val Trp Val Arg Asn His Asn Gly Ile Ala Asp Asn
930 935 940

Ala Thr Met Val Arg Val Asp Val Phe Glu Lys Gly Asp Lys Tyr Tyr
945 950 955 960

Leu Val Pro Ile Tyr Ser Trp Gln Val Ala Lys Gly Ile Leu Pro Asp
965 970 975

Arg Ala Val Val Ala Tyr Ala Asp Glu Glu Asp Trp Thr Val Ile Asp
980 985 990

Glu Ser Phe Arg Phe Lys Phe Val ©Leu Tyr Ser Asn Asp Leu Ile Lys
995 1000 1005

Val Gln Leu Lys Lys Asp Ser Phe Leu Gly Tyr Phe Ser Gly Leu
1010 1015 1020

Asp Arg Ala Thr Gly Ala Ile Ser Leu Arg Glu His Asp Leu Glu
1025 1030 1035

Lys Ser Lys Gly Lys Asp Gly Met His Arg Ile Gly Val Lys Thr
1040 1045 1050

Ala Leu Ser Phe Gln Lys Tyr Gln Ile Asp Glu Met Gly Lys Glu
1055 1060 1065

Ile Arg Pro Cys Arg Leu Lys Lys Arg Pro Pro Val Arg
1070 1075 1080



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

<220>
<223>

<400>

Met

Ile

Glu

Ala

Ala

65

Arg

Phe

Leu

Ala

Lys

145

Gly

Ala

Gly

Asn

Glu

50

Arg

Ala

Asp

Arg

Val

130

Asn

Val

311
1140
PRT

Artificial Sequence

Synthetic

311

Ala

Ile

Pro

35

Val

Ser

Arg

Glu

Ala

115

Leu

Glu

Ala

Phe

Ala

20

Ile

Pro

Val

Arg

Asn

100

Ala

Leu

Gly

Asn

Lys

Ser

Arg

Lys

Arg

Leu

85

Gly

Ala

His

Glu

Asn
165

Pro

Val

Leu

Thr

Arg

70

Leu

Leu

Leu

Leu

Thr

150

Ala

Asn

Gly

Ile

Gly

55

Leu

Lys

Ile

Asp

Ile

135

Ala

His

Pro

Trp

Asp

40

Asp

Thr

Arg

Lys

Arg

120

Lys

Asp

Ala

Ile

Ala

25

Leu

Ser

Arg

Glu

Ser

105

Lys

His

Lys

Leu

Asn

10

Met

Gly

Leu

Arg

Gly

90

Leu

Leu

Arg

Glu

Gln
170

Tyr

Val

Val

Ala

Arg

75

Val

Pro

Thr

Gly

Leu

155

Thr

Ile

Glu

Arg

Met

60

Ala

Leu

Asn

Pro

Tyr

140

Gly

Gly

Leu

Ile

Val

45

Ala

His

Gln

Thr

Leu

125

Leu

Ala

Asp

Gly

Asp

30

Phe

Arg

Arg

Ala

Pro

110

Glu

Ser

Leu

Phe

Leu

15

Glu

Glu

Arg

Leu

Ala

95

Trp

Trp

Gln

Leu

Arg
175

Asp

Glu

Arg

Leu

Leu

80

Asp

Gln

Ser

Arg

Lys

160

Thr



Pro

Arg

Gln

Pro

225

Thr

His

Thr

Leu

Leu

305

Arg

Tyr

Tyr

Lys

Ala

Ala

Asn

Ala

210

His

Gln

Cys

Ala

Glu

290

Met

Lys

Gly

His

Ser

370

Phe

Glu

Gln

195

Glu

Val

Arg

Thr

Glu

275

Gln

Asp

Leu

Lys

Ala

355

Pro

Ser

Leu

180

Arg

Leu

Ser

Pro

Phe

260

Arg

Gly

Glu

Leu

Asp

340

Ile

Leu

Leu

Ala

Gly

Ile

Gly

Ala

245

Glu

Phe

Ser

Pro

Gly

325

Asn

Ser

Asn

Phe

Leu

Asp

Leu

Gly

230

Leu

Pro

Ile

Glu

Tyr

310

Leu

Ala

Arg

Leu

Lys

Asn

Tyr

Leu

215

Leu

Ser

Ala

Trp

Arg

295

Arg

Glu

Glu

Ala

Ser

375

Thr

Lys

Ser

200

Phe

Lys

Gly

Glu

Leu

280

Pro

Lys

Asp

Ala

Leu

360

Ser

Asp

Phe

185

His

Glu

Glu

Asp

Pro

265

Thr

Leu

Ser

Thr

Ser

345

Glu

Glu

Glu

Glu

Thr

Lys

Gly

Ala

250

Lys

Lys

Thr

Lys

Ala

330

Thr

Lys

Leu

Asp

Lys

Phe

Gln

Ile

235

Val

Ala

Leu

Asp

Leu

315

Phe

Leu

Glu

Gln

Ile

Glu

Ser

Lys

220

Glu

Gln

Ala

Asn

Thr

300

Thr

Phe

Met

Gly

Asp

380

Thr

Ser

Arg

205

Glu

Thr

Lys

Lys

Asn

285

Glu

Tyr

Lys

Glu

Leu

365

Glu

Gly

Gly

190

Lys

Phe

Leu

Met

Asn

270

Leu

Arg

Ala

Gly

Met

350

Lys

Ile

Arg

His

Asp

Gly

Leu

Leu

255

Thr

Arg

Ala

Gln

Leu

335

Lys

Asp

Gly

Leu

Ile

Leu

Asn

Met

240

Gly

Tyr

Ile

Thr

Ala

320

Arg

Ala

Lys

Thr

Lys



385

Asp

Phe

Pro

Tyr

Pro

465

Leu

Ser

Phe

Asp

Val

545

Gln

Arg

Ser

Arg

Asp

Leu

Gly

450

Pro

Ser

Pro

Lys

Arg

530

Gly

Gln

Leu

Arg

Val

Lys

Met

435

Asp

Ile

Gln

Ala

Asp

515

Glu

Glu

His

Asn

Thr
595

Gln

Phe

420

Glu

His

Pro

Ala

Arg

500

Arg

Lys

Pro

Gly

Glu

580

Trp

Pro

405

Val

Gln

Tyr

Ala

Arg

485

Ile

Lys

Ala

Lys

Lys

565

Lys

Asp

390

Glu

Gln

Gly

Gly

Asp

470

Lys

His

Glu

Ala

Ser

550

Cys

Gly

Asp

Ile

Ile

Lys

Lys

455

Glu

Val

Ile

Ile

Ala

535

Lys

Leu

Tyr

Ser

Leu

Ser

Arg

440

Lys

Ile

Ile

Glu

Glu

520

Lys

Asp

Tyr

Val

Phe
600

Glu

Leu

425

Tyr

Asn

Arg

Asn

Thr

505

Lys

Phe

Ile

Ser

Glu

585

Asn

Ala

410

Lys

Asp

Thr

Asn

Gly

490

Ala

Arg

Arg

Leu

Gly

570

Ile

Asn

395

Leu

Ala

Glu

Glu

Pro

475

Val

Arg

Gln

Glu

Lys

555

Lys

Asp

Lys

Leu

Leu

Ala

Glu

460

Val

Val

Glu

Glu

Tyr

540

Leu

Glu

His

Val

Lys

Arg

Cys

445

Lys

Val

Arg

Val

Glu

525

Phe

Arg

Ile

Ala

Leu
605

His

Arg

430

Ala

Ile

Leu

Arg

Gly

510

Asn

Pro

Leu

Asn

Leu

590

Val

Ile

415

Ile

Glu

Tyr

Arg

Tyr

495

Lys

Arg

Asn

Tyr

Leu

575

Pro

Leu

400

Ser

Val

Ile

Leu

Ala

480

Gly

Ser

Lys

Phe

Glu

560

Val

Phe

Gly



Ser

Gly

625

Thr

Phe

Val

Gly

Leu

705

Arg

Met

Phe

Lys

Ile

785

Asp

Arg

Glu

610

Lys

Ser

Asp

Asn

Lys

690

Leu

His

Gln

Asp

Thr

770

Arg

Thr

Pro

Asn

Asp

Arg

Glu

Arg

675

Gly

Arg

His

Gln

Gly

755

His

Val

Pro

Glu

Gln

Asn

Phe

Asp

660

Phe

Lys

Ala

Lys

740

Lys

Phe

Phe

Glu

Ala

Asn

Ser

Pro

645

Gly

Leu

Arg

Phe

Leu

725

Ile

Thr

Pro

Gly

Lys

805

Val

Lys

Arg

630

Arg

Phe

Cys

Arg

Trp

710

Asp

Thr

Ile

Gln

Lys

790

Leu

His

Gly

615

Glu

Ser

Lys

Gln

Val

695

Gly

Ala

Arg

Asp

Pro

775

Pro

Arg

Glu

Asn

Trp

Lys

Glu

Phe

680

Phe

Leu

Val

Phe

Lys

760

Trp

Asp

Thr

Tyr

Gln

Gln

Lys

Cys

665

Val

Ala

Arg

Val

Val

745

Glu

Glu

Gly

Leu

Val

Thr

Glu

Gln

650

Asn

Ala

Ser

Lys

Val

730

Arg

Thr

Phe

Lys

Leu

810

Thr

Pro

Phe

635

Arg

Leu

Asp

Asn

Val

715

Ala

Tyr

Gly

Phe

Pro

795

Ala

Pro

Tyr

620

Lys

Ile

Asn

His

Gly

700

Arg

Cys

Lys

Lys

Ala

780

Glu

Glu

Leu

Glu

Ala

Leu

Asp

Ile

685

Gln

Ala

Ser

Glu

Val

765

Gln

Phe

Lys

Phe

Tyr

Arg

Leu

Thr

670

Leu

Ile

Glu

Thr

Met

750

Leu

Glu

Glu

Leu

Val

Phe

Val

Gln

655

Arg

Leu

Thr

Asn

Val

735

Asn

His

Val

Glu

Ser

815

Ser

Asn

Glu

640

Lys

Tyr

Thr

Asn

Asp

720

Ala

Ala

Gln

Met

Ala

800

Ser

Arg



820 825 830

Ala Pro Asn Arg Lys Met Ser Gly Ala His Lys Asp Thr Leu Arg Ser
835 840 845

Ala Lys Arg Phe Val Lys His Asn Glu Lys Ile Ser Val Lys Arg Val
850 855 860

Trp Leu Thr Glu Ile Lys Leu Ala Asp Leu Glu Asn Met Val Asn Tyr
865 870 875 880

Lys Asn Gly Arg Glu Ile Glu Leu Tyr Glu Ala Leu Lys Ala Arg Leu
885 890 895

Glu Ala Tyr Gly Gly Asn Ala Lys Gln Ala Phe Asp Pro Lys Asp Asn
900 905 910

Pro Phe Tyr Lys Lys Gly Gly Gln Leu Val Lys Ala Val Arg Val Glu
915 920 925

Lys Thr Gln Glu Ser Gly Val Leu Leu Asn Lys Lys Asn Ala Tyr Thr
930 935 940

Ile Ala Asp Asn Gly Asp Met Val Arg Val Asp Val Phe Cys Lys Val
945 950 955 960

Asp Lys Lys Gly Lys Asn Gln Tyr Phe Ile Val Pro Ile Tyr Ala Trp
965 970 975

Gln Val Ala Glu Asn Ile Leu Pro Asp Ile Asp Cys Lys Gly Tyr Arg
980 985 990

Ile Asp Asp Ser Tyr Thr Phe Cys Phe Ser Leu His Lys Tyr Asp Leu
995 1000 1005

Ile Ala Phe Gln Lys Asp Glu Lys Ser Lys Val Glu Phe Ala Tyr
1010 1015 1020

Tyr Ile Asn Cys Asp Ser Ser Asn Gly Arg Phe Tyr Leu Ala Trp
1025 1030 1035



His Asp Lys Gly Ser Lys Glu Gln Gln Phe Arg Ile
1040 1045 1050

Asn Leu Val Leu Ile Gln Lys Tyr Gln Val Asn Glu
1055 1060 1065

Glu Ile Arg Pro Cys Arg Leu Lys Lys Arg Pro Pro
1070 1075 1080

Thr Gly Gly Pro Lys Lys Lys Arg Lys Val Tyr Pro
1085 1090 1095

Pro Asp Tyr Ala Gly Tyr Pro Tyr Asp Val Pro Asp
1100 1105 1110

Ser Tyr Pro Tyr Asp Val Pro Asp Tyr Ala Gly Ser
1115 1120 1125

Ala Ala Lys Lys Lys Lys Leu Asp Phe Glu Ser Gly
1130 1135 1140

<210> 312

<211> 1168

<212> PRT

<213> Artificial Sequence

<220>

<223> Synthetic

<400> 312

Met Val Pro Lys Lys Lys Arg Lys Val Glu Asp Lys Arg

1 5 10

Thr Lys Lys Ala Gly Gln Ala Lys Lys Lys Lys Met Ala

20 25
Pro Asn Pro Ile Asn Tyr Ile Leu Gly Leu Asp Ile Gly
35 40 45

Val Gly Trp Ala Met Val Glu Ile Asp Glu Glu Glu Asn

50 55 60

Ser

Leu

Val

Tyr

Tyr

Ala

Pro

Ala

30

Ile

Pro

Thr

Gly

Arg

Asp

Ala

Ala

Ala

15

Phe

Ala

Ile

Gln

Lys

Gly

Val

Gly

Pro

Ala

Lys

Ser

Arg



Leu

65

Thr

Arg

Leu

Leu

Leu

145

Leu

Thr

Ala

Leu

Asp

225

Leu

Gly

Leu

Ile

Gly

Leu

Lys

Ile

130

Asp

Ile

Ala

His

Asn

210

Tyr

Leu

Leu

Ser

Asp

Asp

Thr

Arg

115

Lys

Arg

Lys

Asp

Ala

195

Lys

Ser

Phe

Lys

Gly

Leu

Ser

Arg

100

Glu

Ser

Lys

His

Lys

180

Leu

Phe

His

Glu

Glu

260

Asp

Gly

Leu

85

Arg

Gly

Leu

Leu

Arg

165

Glu

Gln

Glu

Thr

Lys

245

Gly

Ala

Val

70

Ala

Arg

Val

Pro

Thr

150

Gly

Leu

Thr

Lys

Phe

230

Gln

Ile

Val

Arg

Met

Ala

Leu

Asn

135

Pro

Tyr

Gly

Gly

Glu

215

Ser

Lys

Glu

Gln

Val

Ala

His

Gln

120

Thr

Leu

Leu

Ala

Asp

200

Ser

Arg

Glu

Thr

Lys

Phe

Arg

Arg

105

Ala

Pro

Glu

Ser

Leu

185

Phe

Gly

Lys

Phe

Leu

265

Met

Glu

Arg

90

Leu

Ala

Trp

Trp

Gln

170

Leu

Arg

His

Asp

Gly

250

Leu

Leu

Arg

75

Leu

Leu

Asp

Gln

Ser

155

Arg

Lys

Thr

Ile

Leu

235

Asn

Met

Gly

Ala

Ala

Arg

Phe

Leu

140

Ala

Lys

Gly

Pro

Arg

220

Gln

Pro

Thr

His

Glu

Arg

Ala

Asp

125

Arg

Val

Asn

Val

Ala

205

Asn

Ala

His

Gln

Cys

Val

Ser

Arg

110

Glu

Ala

Leu

Glu

Ala

190

Glu

Gln

Glu

Val

Arg

270

Thr

Pro

Val

95

Arg

Asn

Ala

Leu

Gly

175

Asn

Leu

Arg

Leu

Ser

255

Pro

Phe

Lys

80

Arg

Leu

Gly

Ala

His

160

Glu

Asn

Ala

Gly

Ile

240

Gly

Ala

Glu



Pro

Ile

305

Glu

Tyr

Leu

Ala

Arg

385

Leu

Lys

Glu

Gln

Gly

465

Gly

Ala

290

Trp

Arg

Arg

Glu

Glu

370

Ala

Ser

Thr

Ile

Ile

450

Lys

Lys

275

Glu

Leu

Pro

Lys

Asp

355

Ala

Leu

Ser

Asp

Leu

435

Ser

Arg

Lys

Pro

Thr

Leu

Ser

340

Thr

Ser

Glu

Glu

Glu

420

Glu

Leu

Tyr

Asn

Lys

Lys

Thr

325

Lys

Ala

Thr

Lys

Leu

405

Asp

Ala

Lys

Asp

Thr
485

Ala

Leu

310

Asp

Leu

Phe

Leu

Glu

390

Gln

Ile

Leu

Ala

Glu

470

Glu

Ala

295

Asn

Thr

Thr

Phe

Met

375

Gly

Asp

Thr

Leu

Leu

455

Ala

Glu

280

Lys

Asn

Glu

Tyr

Lys

360

Glu

Leu

Glu

Gly

Lys

440

Arg

Cys

Lys

Asn

Leu

Arg

Ala

345

Gly

Met

Lys

Ile

Arg

425

His

Arg

Ala

Ile

Thr

Arg

Ala

330

Gln

Leu

Lys

Asp

Gly

410

Leu

Ile

Ile

Glu

Tyr
490

Tyr

Ile

315

Thr

Ala

Arg

Ala

Lys

395

Thr

Lys

Ser

Val

Ile

475

Leu

Thr

300

Leu

Leu

Arg

Tyr

Tyr

380

Lys

Ala

Asp

Phe

Pro

460

Tyr

Pro

285

Ala

Glu

Met

Lys

Gly

365

His

Ser

Phe

Arg

Asp

445

Leu

Gly

Pro

Glu

Gln

Asp

Leu

350

Lys

Ala

Pro

Ser

Val

430

Lys

Met

Asp

Ile

Arg

Gly

Glu

335

Leu

Asp

Ile

Leu

Leu

415

Gln

Phe

Glu

His

Pro
495

Phe

Ser

320

Pro

Gly

Asn

Ser

Asn

400

Phe

Pro

Val

Gln

Tyr

480

Ala



Asp

Lys

His

Glu

545

Ala

Ser

Cys

Gly

Asp

625

Lys

Arg

Arg

Phe

Cys

Glu

Val

Ile

530

Ile

Ala

Lys

Leu

Tyr

610

Ser

Gly

Glu

Ser

Lys

690

Gln

Ile

Ile

515

Glu

Glu

Lys

Asp

Tyr

595

Val

Phe

Asn

Trp

Lys

675

Glu

Phe

Arg

500

Asn

Thr

Lys

Phe

Ile

580

Ser

Glu

Asn

Gln

Gln

660

Lys

Cys

Val

Asn

Gly

Ala

Arg

Arg

565

Leu

Gly

Ile

Asn

Thr

645

Glu

Gln

Asn

Ala

Pro

Val

Arg

Gln

550

Glu

Lys

Lys

Asp

Lys

630

Pro

Phe

Arg

Leu

Asp

Val

Val

Glu

535

Glu

Tyr

Leu

Glu

His

615

Val

Tyr

Lys

Ile

Asn

695

His

Val

Arg

520

Val

Glu

Phe

Arg

Ile

600

Ala

Leu

Glu

Ala

Leu

680

Asp

Ile

Leu

505

Arg

Gly

Asn

Pro

Leu

585

Asn

Leu

Val

Tyr

Arg

665

Leu

Thr

Leu

Arg

Tyr

Lys

Arg

Asn

570

Tyr

Leu

Pro

Leu

Phe

650

Val

Gln

Arg

Leu

Ala

Gly

Ser

Lys

555

Phe

Glu

Val

Phe

Gly

635

Asn

Glu

Lys

Tyr

Thr

Leu

Ser

Phe

540

Asp

Val

Gln

Arg

Ser

620

Ser

Gly

Thr

Phe

Val

700

Gly

Ser

Pro

525

Lys

Arg

Gly

Gln

Leu

605

Arg

Glu

Lys

Ser

Asp

685

Asn

Lys

Gln

510

Ala

Asp

Glu

Glu

His

590

Asn

Thr

Asn

Asp

Arg

670

Glu

Arg

Gly

Ala

Arg

Arg

Lys

Pro

575

Gly

Glu

Trp

Gln

Asn

655

Phe

Asp

Phe

Lys

Arg

Ile

Lys

Ala

560

Lys

Lys

Lys

Asp

Asn

640

Ser

Pro

Gly

Leu

Arg



705

Arg

Trp

Asp

Thr

Ile

785

Gln

Lys

Leu

His

Met

865

Lys

Lys

Ile

Val

Gly

Ala

Arg

770

Asp

Pro

Pro

Arg

Glu

850

Ser

His

Leu

Glu

Phe

Leu

Val

755

Phe

Lys

Trp

Asp

Thr

835

Tyr

Gly

Asn

Ala

Leu
915

Ala

Arg

740

Val

Val

Glu

Glu

Gly

820

Leu

Val

Ala

Glu

Asp

900

Tyr

Ser

725

Lys

Val

Arg

Thr

Phe

805

Lys

Leu

Thr

His

Lys

885

Leu

Glu

710

Asn

Val

Ala

Tyr

Gly

790

Phe

Pro

Ala

Pro

Lys

870

Ile

Glu

Ala

Gly

Arg

Cys

Lys

775

Lys

Ala

Glu

Glu

Leu

855

Asp

Ser

Asn

Leu

Gln

Ala

Ser

760

Glu

Val

Gln

Phe

Lys

840

Phe

Thr

Val

Met

Lys
920

Ile

Glu

745

Thr

Met

Leu

Glu

Glu

825

Leu

Val

Leu

Lys

Val

905

Ala

Thr

730

Asn

Val

Asn

His

Val

810

Glu

Ser

Ser

Arg

Arg

890

Asn

Arg

715

Asn

Asp

Ala

Ala

Gln

795

Met

Ala

Ser

Arg

Ser

875

Val

Tyr

Leu

Leu

Arg

Met

Phe

780

Lys

Ile

Asp

Arg

Ala

860

Ala

Trp

Lys

Glu

Leu

His

Gln

765

Asp

Thr

Arg

Thr

Pro

845

Pro

Lys

Leu

Asn

Ala
925

Arg

His

750

Gln

Gly

His

Val

Pro

830

Glu

Asn

Arg

Thr

Gly

910

Tyr

Gly

735

Ala

Lys

Lys

Phe

Phe

815

Glu

Ala

Arg

Phe

Glu

895

Arg

Gly

720

Phe

Leu

Ile

Thr

Pro

800

Gly

Lys

Val

Lys

Val

880

Ile

Glu

Gly



Asn Ala Lys Gln Ala Phe Asp Pro Lys Asp Asn Pro Phe Tyr Lys Lys
930 935 940

Gly Gly Gln Leu Val Lys Ala Val Arg Val Glu Lys Thr Gln Glu Ser
945 950 955 960

Gly Val Leu Leu Asn Lys Lys Asn Ala Tyr Thr Ile Ala Asp Asn Gly
965 970 975

Asp Met Val Arg Val Asp Val Phe Cys Lys Val Asp Lys Lys Gly Lys
980 985 990

Asn Gln Tyr Phe Ile Val Pro Ile Tyr Ala Trp Gln Val Ala Glu Asn
995 1000 1005

Ile Leu Pro Asp Ile Asp Cys Lys Gly Tyr Arg Ile Asp Asp Ser
1010 1015 1020

Tyr Thr Phe Cys Phe Ser Leu His Lys Tyr Asp Leu Ile Ala Phe
1025 1030 1035

Gln Lys Asp Glu Lys Ser Lys Val Glu Phe Ala Tyr Tyr Ile Asn
1040 1045 1050

Cys Asp Ser Ser Asn Gly Arg Phe Tyr Leu Ala Trp His Asp Lys
1055 1060 1065

Gly Ser Lys Glu Gln Gln Phe Arg Ile Ser Thr Gln Asn Leu Val
1070 1075 1080

Leu Ile Gln Lys Tyr Gln Val Asn Glu Leu Gly Lys Glu Ile Arg
1085 1090 1095

Pro Cys Arg Leu Lys Lys Arg Pro Pro Val Arg Glu Asp Lys Arg
1100 1105 1110

Pro Ala Ala Thr Lys Lys Ala Gly Gln Ala Lys Lys Lys Lys Tyr
1115 1120 1125

Pro Tyr Asp Val Pro Asp Tyr Ala Gly Tyr Pro Tyr Asp Val Pro



113

Asp Tyr
114

Ala Pro
116

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

<220>
<223>

<400>
Pro Lys

1

Pro Ile

Trp Ala

Asp Leu

50

Asp Ser

65

Thr Arg

Arg Glu

Lys Ser

Arg Lys

0

Ala Gly Ser Tyr Pro

5

Ala Ala Lys Lys Lys

0

313
1135
PRT

1135

1140

Tyr Asp Val Pro Asp

1150

Lys Leu Asp

1165

Artificial Sequence

Synthetic

313

Lys Lys

Asn Tyr
20

Met Val
35

Gly Val

Leu Ala

Arg Arg

Gly Val
100

Leu Pro
115

Leu Thr

Arg

Ile

Glu

Arg

Met

Ala

85

Leu

Asn

Pro

Lys

Leu

Ile

Val

Ala

70

His

Gln

Thr

Leu

Val

Gly

Asp

Phe

55

Arg

Arg

Ala

Pro

Glu

Asn

Leu

Glu

40

Glu

Arg

Leu

Ala

Trp

120

Trp

Ala

Asp

25

Glu

Arg

Leu

Leu

Asp

105

Gln

Ser

Met

10

Ile

Glu

Ala

Ala

Arg

90

Phe

Leu

Ala

Ala

Gly

Asn

Glu

Arg

75

Ala

Asp

Arg

Val

1155

Ala

Ile

Pro

Val

60

Ser

Arg

Glu

Ala

Leu

Phe

Ala

Ile

45

Pro

Val

Arg

Asn

Ala

125

Leu

Tyr Ala Ala

Lys

Ser

30

Arg

Lys

Arg

Leu

Gly

110

Ala

His

Pro

15

Val

Leu

Thr

Arg

Leu

95

Leu

Leu

Leu

Asn

Gly

Ile

Gly

Leu

80

Lys

Ile

Asp

Ile



Lys

145

Asp

Ala

Lys

Ser

Phe

225

Lys

Gly

Glu

Leu

Pro

305

Lys

Asp

130

His

Lys

Leu

Phe

His

210

Glu

Glu

Asp

Pro

Thr

290

Leu

Ser

Thr

Arg

Glu

Gln

Glu

195

Thr

Lys

Gly

Ala

Lys

275

Lys

Thr

Lys

Ala

Gly

Leu

Thr

180

Lys

Phe

Gln

Ile

Val

260

Ala

Leu

Asp

Leu

Phe
340

Tyr

Gly

165

Gly

Glu

Ser

Lys

Glu

245

Gln

Ala

Asn

Thr

Thr

325

Phe

Leu

150

Ala

Asp

Ser

Arg

Glu

230

Thr

Lys

Lys

Asn

Glu

310

Tyr

Lys

135

Ser

Leu

Phe

Gly

Lys

215

Phe

Leu

Met

Asn

Leu

295

Arg

Ala

Gly

Gln

Leu

Arg

His

200

Asp

Gly

Leu

Leu

Thr

280

Arg

Ala

Gln

Leu

Arg

Lys

Thr

185

Ile

Leu

Asn

Met

Gly

265

Tyr

Ile

Thr

Ala

Arg
345

Lys

Gly

170

Pro

Arg

Gln

Pro

Thr

250

His

Thr

Leu

Leu

Arg

330

Tyr

Asn

155

Val

Ala

Asn

Ala

His

235

Gln

Cys

Ala

Glu

Met

315

Lys

Gly

140

Glu

Ala

Glu

Gln

Glu

220

Val

Arg

Thr

Glu

Gln

300

Asp

Leu

Lys

Gly

Asn

Leu

Arg

205

Leu

Ser

Pro

Phe

Arg

285

Gly

Glu

Leu

Asp

Glu

Asn

Ala

190

Gly

Ile

Gly

Ala

Glu

270

Phe

Ser

Pro

Gly

Asn
350

Thr

Ala

175

Leu

Asp

Leu

Gly

Leu

255

Pro

Ile

Glu

Tyr

Leu

335

Ala

Ala

160

His

Asn

Tyr

Leu

Leu

240

Ser

Ala

Trp

Arg

Arg

320

Glu

Glu



Ala

Leu

Ser

385

Asp

Leu

Ser

Arg

Lys

465

Ile

Ile

Glu

Glu

Lys

545

Asp

Ser

Glu

370

Glu

Glu

Glu

Leu

Tyr

450

Asn

Arg

Asn

Thr

Lys

530

Phe

Ile

Thr

355

Lys

Leu

Asp

Ala

Lys

435

Asp

Thr

Asn

Gly

Ala

515

Arg

Arg

Leu

Leu

Glu

Gln

Ile

Leu

420

Ala

Glu

Glu

Pro

Val

500

Arg

Gln

Glu

Lys

Met

Gly

Asp

Thr

405

Leu

Leu

Ala

Glu

Val

485

Val

Glu

Glu

Tyr

Leu

Glu

Leu

Glu

390

Gly

Lys

Arg

Cys

Lys

470

Val

Arg

Val

Glu

Phe

550

Arg

Met

Lys

375

Ile

Arg

His

Arg

Ala

455

Ile

Leu

Arg

Gly

Asn

535

Pro

Leu

Lys

360

Asp

Gly

Leu

Ile

Ile

440

Glu

Tyr

Arg

Tyr

Lys

520

Arg

Asn

Tyr

Ala

Lys

Thr

Lys

Ser

425

Val

Ile

Leu

Ala

Gly

505

Ser

Lys

Phe

Glu

Tyr

Lys

Ala

Asp

410

Phe

Pro

Tyr

Pro

Leu

490

Ser

Phe

Asp

Val

Gln

His

Ser

Phe

395

Arg

Asp

Leu

Gly

Pro

475

Ser

Pro

Lys

Arg

Gly

555

Gln

Ala

Pro

380

Ser

Val

Lys

Met

Asp

460

Ile

Gln

Ala

Asp

Glu

540

Glu

His

Ile

365

Leu

Leu

Gln

Phe

Glu

445

His

Pro

Ala

Arg

Arg

525

Lys

Pro

Gly

Ser

Asn

Phe

Pro

Val

430

Gln

Tyr

Ala

Arg

Ile

510

Lys

Ala

Lys

Lys

Arg

Leu

Lys

Glu

415

Gln

Gly

Gly

Asp

Lys

495

His

Glu

Ala

Ser

Cys

Ala

Ser

Thr

400

Ile

Ile

Lys

Lys

Glu

480

Val

Ile

Ile

Ala

Lys

560

Leu



Tyr

Val

Phe

Asn

625

Trp

Lys

Glu

Phe

Phe

705

Leu

Val

Phe

Lys

Ser

Glu

Asn

610

Gln

Gln

Lys

Cys

Val

690

Ala

Arg

Val

Val

Glu
770

Gly

Ile

595

Asn

Thr

Glu

Gln

Asn

675

Ala

Ser

Lys

Val

Arg

755

Thr

Lys

580

Asp

Lys

Pro

Phe

Arg

660

Leu

Asp

Asn

Val

Ala

740

Tyr

Gly

565

Glu

His

Val

Tyr

Lys

645

Ile

Asn

His

Gly

Arg

725

Cys

Lys

Lys

Ile

Ala

Leu

Glu

630

Ala

Leu

Asp

Ile

Gln

710

Ala

Ser

Glu

Val

Asn

Leu

Val

615

Tyr

Arg

Leu

Thr

Leu

695

Ile

Glu

Thr

Met

Leu
775

Leu

Pro

600

Leu

Phe

Val

Gln

Arg

680

Leu

Thr

Asn

Val

Asn

760

His

Val

585

Phe

Gly

Asn

Glu

Lys

665

Tyr

Thr

Asn

Asp

Ala

745

Ala

Gln

570

Arg

Ser

Ser

Gly

Thr

650

Phe

Val

Gly

Leu

Arg

730

Met

Phe

Lys

Leu

Arg

Glu

Lys

635

Ser

Asp

Asn

Lys

Leu

715

His

Gln

Asp

Thr

Asn

Thr

Asn

620

Asp

Arg

Glu

Arg

Gly

700

Arg

His

Gln

Gly

His
780

Glu

Trp

605

Gln

Asn

Phe

Asp

Phe

685

Lys

Gly

Ala

Lys

Lys

765

Phe

Lys

590

Asp

Asn

Ser

Pro

Gly

670

Leu

Arg

Phe

Leu

Ile

750

Thr

Pro

575

Gly

Asp

Lys

Arg

Arg

655

Phe

Cys

Arg

Trp

Asp

735

Thr

Ile

Gln

Tyr

Ser

Gly

Glu

640

Ser

Lys

Gln

Val

Gly

720

Ala

Arg

Asp

Pro



Trp Glu Phe Phe Ala Gln Glu Val Met Ile Arg Val Phe Gly Lys Pro
785 790 795 800

Asp Gly Lys Pro Glu Phe Glu Glu Ala Asp Thr Pro Glu Lys Leu Arg
805 810 815

Thr Leu Leu Ala Glu Lys Leu Ser Ser Arg Pro Glu Ala Val His Glu
820 825 830

Tyr Val Thr Pro Leu Phe Val Ser Arg Ala Pro Asn Arg Lys Met Ser
835 840 845

Gly Ala His Lys Asp Thr Leu Arg Ser Ala Lys Arg Phe Val Lys His
850 855 860

Asn Glu Lys Ile Ser Val Lys Arg Val Trp Leu Thr Glu Ile Lys Leu
865 870 875 880

Ala Asp Leu Glu Asn Met Val Asn Tyr Lys Asn Gly Arg Glu Ile Glu
885 890 895

Leu Tyr Glu Ala Leu Lys Ala Arg Leu Glu Ala Tyr Gly Gly Asn Ala
900 905 910

Lys Gln Ala Phe Asp Pro Lys Asp Asn Pro Phe Tyr Lys Lys Gly Gly
915 920 925

Gln Leu Val Lys Ala Val Arg Val Glu Lys Thr Gln Glu Ser Gly Val
930 935 940

Leu Leu Asn Lys Lys Asn Ala Tyr Thr Ile Ala Asp Asn Gly Asp Met
945 950 955 960

Val Arg Val Asp Val Phe Cys Lys Val Asp Lys Lys Gly Lys Asn Gln
965 970 975

Tyr Phe Ile Val Pro Ile Tyr Ala Trp Gln Val Ala Glu Asn Ile Leu
980 985 990

Pro Asp Ile Asp Cys Lys Gly Tyr Arg Ile Asp Asp Ser Tyr Thr Phe



Cys

Glu

Ser

Glu

Lys

Leu

Gly

Leu

Gly

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

Phe
1010

Lys
1025

Asn
1040

Gln
1055

Tyr
1070

Lys
1085

Gly
1100

Asp
1115

Gln
1130

<220>

<223>

<220>

<221>
<222>
<223>

<400>

995

Ser

Ser

Gly

Gln

Gln

Lys

Ser

Gly

Ala

314
4377
DNA
Artificial Sequence

314

Leu

Lys

Arg

Phe

Val

Arg

Gly

Gly

Lys

Synthetic

His

Val

Phe

Arg

Asn

Pro

Gly

Gly

Lys

misc feature
(137)..(159)
n is a, c,

gy

Lys

Glu

Tyr

Ile

Glu

Pro

Gly

Ser

Lys

or t

1000

Tyr
1015

Phe
1030

Leu
1045

Ser
1060

Leu
1075

Val
1090

Gly
1105

Lys
1120

Lys
1135

Asp

Ala

Ala

Thr

Gly

Arg

Ser

Arg

Leu

Tyr

Trp

Gln

Lys

Gly

Pro

Pro

Ile

Tyr

His

Asn

Glu

Gly

Ala

Ala

Ala

Ile

Asp

Leu

Ile

Gly

Ala

Ala

1005

Phe
1020

Asn
1035

Lys
1050

Val
1065

Arg
1080

Gly
1095

Lys
1110

Thr
1125

Gln

Cys

Gly

Leu

Pro

Ser

Lys

Lys

Lys

Asp

Ser

Ile

Cys

Gly

Lys

Lys

Asp

Ser

Lys

Gln

Arg

Gly

Lys

Ala



gtttaaacaa
60

cggcacatct
120

gaaagggagc
180

agatatataa
240

ttttaaaaca
300

tattttgtac
360

ccttgtatcg
420

ccttgacgtc
480

gggaaaagca
540

tagcctacca
600

agtgttttaa
660

ttcaggctcc
720

tccatttcag
780

gataaacgcc
840

aagccaaact
900

gctatggtcg
960

gtgtttgaga
1020

gcacgctccg
1080

aaaaataaac

tttcagacgg

tacaacnnnn

agccaagaaa

taattttaaa

taatatcttt

tatatgcaaa

gactctagaa

actgcttcca

attcttctaa

tgaggcttaa

gtggccacgc

gtgtcgtgaa

cagcagctac

caatcaatta

aaatcgacga

gggcagaggt

tgaggcgcct

gatgcccctt

ccttattgta

nnnnnnnnnn

tcgaaatact

actgcaaact

gtgtttacag

tatgaaggaa

tggaggcggt

aatatttgtg

gtgttttaaa

atatttaccg

aactcatact

caccgccacc

aaagaaggca

catcctggga

ggaggagaac

gcctaagacc

gacccggaga

aaagcagaag

gcaacggttc

nnnnnnnnnc

ttcaagttac

acccaagaaa

tcaaattaat

tcatgggaaa

actatgtaga

atttttacag

atgtgggagc

taactatgaa

taagcagaca

atggtgccta

ggtcaagcca

ctggacatcg

cccatccgcece

ggcgacagcc

agggcccaca

ctttaagggg

tcatttcgtt

ggtgtttegt

ggtaagcata

ttattacttt

tctaattatc

taggccctct

tgagaattca

tgtagttttyg

cagtacacat

atgctacgca

gtggttcaaa

agaagaagag

agaaaaagaa

gcatcgcatc

tgatcgatct

tggccatggce

gactgctgag

cagagcgttg

tccgaaatga

cctttccaca

tgatagtcca

ctacgtcacg

tctctaacag

tcctgcececcga

ggagcaaact

gaaaaactct

gaagttatag

tatcatgctg

gtttttttct

aaaggtggaa

agcagcattc

cgtcgggtgg

gggcgtgcgce

acggagactg

gacacgccgg



ctgctgaaga
1140

tccectgecca
1200

ctggagtggt
1260

aagaacgagg
1320

aatgcacacg
1380

ttcgagaagg
1440

cggaaggatc
1500

ccacacgtgt
1560

gccctgageg
1620

cccaaggccg
1680

aatctgagga
1740

ctgatggatg
1800

ggcctggagg
1860

tctacactga
1920

ctgaaggaca
1980

gcctttagcce
2040

ccagagatcc
2100

ctgaaggccc
2160

gggagggcgt

ataccccttg

ccgecgtget

gcgagacagc

ccctgcagac

agagcggcca

tgcaggccga

ctggcggcect

gcgacgcagt

ccaagaatac

tcctggagca

agccctaccg

acaccgcctt

tggagatgaa

agaagtcccc

tgttcaagac

tggaggccct

tgcggaggat

gctgcaggcc

gcagctgagg

gctgcacctg

cgataaggag

cggcgacttt

catccgcaat

gctgatcctg

gaaggagggc

gcagaagatg

ctacacagcc

gggaagcgag

caagtccaag

ctttaagggc

ggcctatcac

actgaatctg

cgacgaggat

gctgaagcac

cgtgccactg

gccaacttcg

gcagccgccc

atcaagcacc

ctgggcgccce

cgcacaccag

cagcggtctg

ctgtttgaga

atcgagacac

ctgggacact

gagcggttca

cgcccactga

ctgacatatg

ctgagatacg

gccatcagca

tctecececgage

atcacaggca

atcagctttg

atggagcagg

atgagaatgg

tggaccgcaa

ggggctacct

tgctgaaggg

ccgagctggce

actatagcca

agcagaagga

tgctgatgac

gcacctttga

tctggctgac

ccgacacaga

cacaggcaag

gcaaggataa

gggccctgga

tgcaggatga

gactgaagga

ataagttcgt

gcaagaggta

cctgatcaag

gctgacacct

gtctcagaga

agtggcagga

cctgaacaag

caccttctcc

gttcggcaac

acagcggccce

gccagccgag

aaagctgaac

gagggccacc

gaagctgctg

cgccgaggcec

gaaggagggc

gatcggcacc

caggatccag

gcagatcagc

cgacgaggcc



tgcgccgaaa
2220

cccecctatcece
2280

agaaaagtga
2340

acagccaggg
2400

gagaacagaa
2460

gtgggcgagc
2520

aagtgtctgt
2580

gagatcgacc
2640

ctggtgctgg
2700

ggcaaggaca
2760

cctcggtcca
2820

aggaacctga
2880

atgaggctga
2940

ctgctgaggg
3000

ctggatgcag
3060

gtgcggtata
3120

gtgctgcacc
3180

atccgggtgt
3240

tctacggcga

ccgccgatga

tcaacggagt

aagtgggcaa

aggataggga

caaagtccaa

attctggcaa

acgccctgece

gctctgagaa

atagccgcga

agaagcagag

atgacacccg

ccggcaaggg

gcttctgggg

tggtggtggc

aggagatgaa

agaagacaca

ttggcaagcc

tcactatggc

gatcaggaac

ggtgcgccgg

gtcctttaag

gaaggccgcc

ggatatcctg

ggagatcaac

tttttctegg

ccagaataag

gtggcaggag

aatcctgctg

ctacgtgaat

caagaagaga

cctgagaaag

atgttctacc

tgccttcgac

ctttcctcag

tgacggcaag

aagaagaaca

cctgtggtgce

tacggcagcc

gacagaaagg

gccaagttca

aagctgaggc

ctgggccgcec

acctgggacg

ggcaaccaga

tttaaggcaa

cagaagtttg

cggtttctgt

gtgtttgcct

gtgagggcag

gtggccatgce

ggcaagacca

ccatgggagt

ccagagttcg

cagaggagaa

tgcgcgcecect

ccgccagaat

agatcgagaa

gagagtactt

tgtacgagca

tgaatgagaa

atagcttcaa

caccctacga

gggtggagac

acgaggatgg

gccagttcgt

ccaacggcca

agaacgacag

agcagaagat

tcgataagga

tctttgccca

aggaggccga

aatctacctg

gtctcaggca

ccacatcgag

gaggcaggag

tcctaatttce

gcagcacggc

gggctatgtg

caataaggtg

gtatttcaac

aagcaggttc

cttcaaggag

ggccgataga

gatcacaaat

gcaccacgca

cacacgcttt

gacaggcgag

ggaagtgatg

taccctggag



aagctgagaa
3300

gtgaccccac
3360

gagacagtga
3420

acacagctga
3480

tatgaggccce
3540

gagccattct
3600

gtggagcagg
3660

gctaccatgg
3720

tacagctggc
3780

gaggaggatt
3840

gacctggtgg
3900

cgcggcacag
3960

ggcatcctgg
4020

gagctgggca
4080

aagcggcccg
4140

gtgcctgact
4200

gacgtgccag
4260

tttccctetg
4320

cactgctggc

tgttcgtgtc

agtccgccaa

agctgaagga

tgaaggcaag

acaagtatga

tgcagaagac

tgcgggtgga

aggtggccaa

ggcagctgat

aagtgatcac

gcaacatcaa

agggcatcgg

aggagatcag

cagcaaccaa

acgccgggta

attacgctgce

ccaaaaatta

agagaagctg

tagagccccce

gagactggac

tctggagaag

gctggaggca

taaggccggce

aggcgtgtgg

cgtgtttgag

gggcatcctg

cgacgattcc

caagaaggcc

tatccggatc

cgtgaagaca

accttgtagg

gaaggcagga

tccctacgac

agctccagca

tggggacatc

agctccaggc

aacaggaaga

gagggcgtgt

atggtgaatc

cacaaggacg

aacagaaccc

gtgcgcaacc

aagggcgata

cctgatagag

ttcaacttta

aggatgtttg

cacgacctgg

gccctgagcet

ctgaagaagc

caggccaaga

gtgcctgatt

gcgaagaaaa

atgaagcccc

ccgaggcagt

tgagcggcca

ctgtgctgag

gcgagcggga

atcctgccaa

agcaggtgaa

acaatggcat

agtactatct

ccgtggtgca

agttctctct

gctacttcgce

atcacaagat

tccagaagta

gcccacccgt

agaagaagta

acgccgggtce

agaagctgga

ttgagcatct

gcacgagtac

gggccacatg

ggtgcctctg

gccaaagctg

ggcctttgcee

ggccgtgagg

cgccgacaat

ggtgcccatc

gggcaaggac

gcaccccaat

ctcctgccac

cggcaagaac

tcagatcgac

gcgggaggat

cccctatgac

ctatccctac

ttaagatctt

gacttctggc



taataaagga aatttatttt cattgcaata gtgtgttgga attttttgtg tctctca
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