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<210> 1

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide

<400> 1

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

<210> 2

<211> 7

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide

<400> 2
Asn Ala Lys Thr Leu Ala Glu
1 5

<210> 3

<211> 9

<212> PRT

<213> Artificial Sequence

Page 1



<220>
<223> synthetic polypeptide

<400> 3

Gln His His Tyr Val Thr Pro Leu Thr
1 5

<210> 4

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide

<400> 4

Ser Tyr Ala Met Ser
1 5

<210> 5

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide

<400> 5

Thr Ile Ser Ser Gly Gly Ser Asn Thr Tyr Ser Pro Asp Thr Val Lys
1 5 10 15

Gly

<210> 6

<211> 8

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide

Page 2



<400>

6

Tyr Tyr Gly Tyr Tyr Phe Asp Phe

5

Artificial Sequence

synthetic polypeptide

Met

Thr

20

Tyr

Lys

Gly

Ala

Gln
100

Thr

Ile

Gln

Thr

Thr

Thr

85

Gly

Gln

Thr

Gln

Leu

Asp

70

Thr

Ser

Cys

Lys

Ala

55

Phe

Tyr

Lys

Artificial Sequence

1

<210> 7

<211> 108

<212> PRT

<213>

<220>

<223>

<400> 7

Asp Ile Gln

1

Asp Arg Val

Leu Ala Trp

35

Tyr Asn Ala
50

Ser Gly Ser

65

Glu Asp Phe

Thr Phe Gly

<210> 8

<211> 324

<212> DNA

<213>

<220>

Pro

Arg

Pro

40

Glu

Thr

Cys

Leu

Ser

Ala

25

Gly

Leu

Gln

Glu
105

Ser

10

Ser

Lys

Val

Thr

His

90

Ile

Leu

Glu

Ser

Pro

Ile

75

His

Lys

Ser

Asn

Pro

Ser

60

Ser

Tyr

Arg

Page 3

Ala

Ile

Lys

45

Arg

Ser

Val

Ser

Tyr

30

Leu

Phe

Leu

Thr

Val

15

Ser

Leu

Ser

Gln

Pro
95

Gly

Tyr

Val

Gly

Pro

80

Leu



<223>

<400> 8
gacatccaga

atcacctgca
ggcaagagcc
aggttcagcg
gaggacttcg

ggcaccaagc

<210> 9

<211> 214
<212> PRT
<213>

<220>
<223>

<400> 9

Asp Ile Gln
1

Asp Arg Val

Leu Ala Trp

35

Asn Ala

50

Tyr

Ser Ser

65

Gly

Glu Asp Phe

tgacccagag
gggccagega
ccaagctgct
gcageggeag
ccacctacta

tggagatcaa

Met Thr

Thr
20

Ile

Tyr Gln

Lys Thr

Gly Thr

Ala Thr

85

Gln

Thr

Gln

Leu

Asp

70

Tyr

synthetic polynucleotide

ccccagcagce
gaacatctac
ggtgtacaac
cggcaccgac

ctgccagcac

gagg

Artificial Sequence

synthetic polypeptide

Ser Pro

Cys

Arg

Pro
40

Lys

Ala
55

Glu
Phe

Thr

Tyr Cys

ctgagcgcca
agctacctgg
gccaagaccc
ttcaccctga

cactacgtga

Ser Leu

10

Ser

Ala
25

Ser Glu

Gly Lys Ser

Gly val Pro

Thr Ile

75

Leu

Gln His His

90

Page

gcgtgggcega

cctggtacca

tggccgaggg
ccatcagcag

cccccctgac

Ser Ala Ser

Asn Ile Tyr

30

Pro Lys Leu

45

Ser Phe

60

Arg

Ser Ser Leu

Tyr Val Thr

4

cagggtgacc
gcagaagccc
cgtgcccagc
cctgcagccc

cttcggccag

Val
15

Gly

Ser Tyr

Leu Val

Ser Gly

Gln Pro

80

Pro Leu

95

60

120

180

240

300

324



Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Phe

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Asn
210

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

<220>
<223>

<400>
gacatccaga tgacccagag ccccagcagc

Gly

Val
115

Ser

Gln

Val

Leu

Glu
195

Arg

10
642
DNA

Gln

100

Phe

Val

Trp

Thr

Thr

180

Val

Gly

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Glu

Thr Lys Leu

Phe Pro Pro
120

Cys Leu Leu
135

Val Asp Asn
150

Gln Asp Ser

Ser Lys Ala

His Gln Gly

200

Cys

Artificial Sequence

synthetic polynucleotide

10

atcacctgca gggccagcga gaacatctac

ggcaagagcc ccaagctgct ggtgtacaac

aggttcagcg gcagcggcag cggcaccgac

gaggacttcg ccacctacta ctgccagcac

Glu

105

Ser

Asn

Ala

Lys

Asp

185

Leu

Ile

Asp

Asn

Leu

Asp

170

Tyr

Ser

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

ctgagcgcca

agctacctgg

gccaagaccc

ttcaccctga

cactacgtga

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

gcgtgggcega

cctggtacca

tggccgaggg

ccatcagcag

cccccctgac

Page 5

Ala Ala

Ser Gly

Glu Ala

Ser Gln
160

Leu Ser
175

Val Tyr

Lys Ser

cagggtgacc
gcagaagccc
cgtgcccagc
cctgcagccc

cttcggccag

60

120

180

240

300



ggcaccaagc
agcgacgagc
cccagggagg
gagagcgtga
ctgagcaagg
ctgagcagcc
<210>
<211>

<212>
<213>

11
108
PRT

<220>
<223>
<400> 11

Asp Ile His
1

Asp Arg Val

Leu Ala Trp

35

Asn Ala

50

Tyr

Ser Ser

65

Gly

Glu Asp Phe

Thr Phe Gly

tggagatcaa

agctgaagag
ccaaggtgca
ccgagcagga
ccgactacga

ccgtgaccaa

Met Thr

Thr
20

Ile

Tyr Gln

Lys Thr

Gly Thr

Ala Thr

85

Gln
100

Gly

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

gaggaccgtg
cggcaccgcc
gtggaaggtyg
cagcaaggac
gaagcacaag

gagcttcaac

Artificial Sequence

synthetic polypeptide

Ser Pro

Cys

Arg

Pro
40

Lys

Ala
55

Glu
Phe Thr
Tyr

Cys

Lys Leu

gccgecccca
agcgtggtgt
gacaacgccc
agcacctaca
gtgtacgcct

aggggcgagt

Ser Leu

10

Ser

Ala
25

Ser Glu

Gly Lys Ser

Val Pro

Thr Ile

75

Leu

Gln His His

90

Glu
105

Ile Lys

gcgtgttcat
gcctgetgaa

tgcagagcgg

gcctgagcag
gcgaggtgac

gcC

Ser Ala Ser

Asn Ile Tyr

30

Pro Lys Leu

45

Ser Phe

60

Arg

Ser Ser Leu

Tyr Val Thr

Arg

Page 6

cttccccccc
caacttctac
caacagccag
caccctgacc

ccaccagggc

Val
15

Gly

Ser Tyr

Leu Val

Ser Gly

Gln Pro

80

Pro Leu

95

360

420

480

540

600

642



<210> 12

<211> 324
<212> DNA
<213>

<220>
<223>

<400> 12
gacatccaca

atcacctgca
ggcaagagcc
aggttcagcg
gaggacttcg
ggcaccaagc
<210> 13

<211> 214
<212> PRT

<213>

<220>
<223>

<400> 13

tgacccagag
gggccagega
ccaagctgct
gcageggeag
ccacctacta

tggagatcaa

Artificial Sequence

synthetic polynucleotide

ccccagcagce
gaacatctac
ggtgtacaac
cggcaccgac

ctgccagcac

gagg

Artificial Sequence

synthetic polypeptide

ctgagcgcca
agctacctgg
gccaagaccc
ttcaccctga

cactacgtga

Asp Ile His Met Thr Gln Ser Pro Ser Ser Leu

1

5

10

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Glu

20

25

Leu Ala Trp Tyr Gln Gln Lys Pro Gly Lys Ser

35

40

Tyr Asn Ala Lys Thr Leu Ala Glu Gly Val Pro

50

55

gcgtgggcega
cctggtacca
tggccgaggg
ccatcagcag

cccccctgac

cagggtgacc
gcagaagccc
cgtgcccagc
cctgcagccc

cttcggccag

Ser Ala Ser Val Gly

15

Asn Ile Tyr Ser Tyr

30

Pro Lys Leu Leu Val

45

Ser Arg Phe Ser Gly

60

Page 7

60

120

180

240

300

324



Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Phe

Gly

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Asn
210

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

<220>
<223>

<400>

gacatccaca tgacccagag ccccagcagc ctgagcgcca gcgtgggecga cagggtgacc

Ser

Phe

Gly

Val
115

Ser

Gln

Val

Leu

Glu
195

Arg

14
642
DNA

Gly

Ala

Gln

100

Phe

Val

Trp

Thr

Thr

180

Val

Gly

Thr

Thr

85

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Glu

Asp

70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

His

Phe

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

Gln

Artificial Sequence

Thr

Cys

Leu

Pro

120

Leu

Asn

Ser

Ala

Gly
200

synthetic polynucleotide

14

Leu

Gln

Glu

105

Ser

Asn

Ala

Lys

Asp

185

Leu

Thr

His

90

Ile

Asp

Asn

Leu

Asp

170

Tyr

Ser

Ile

75

His

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Ser

Tyr

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Page 8

Ser

Val

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Leu

Thr

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

Pro

80

Leu

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser



atcacctgca
ggcaagagcc
aggttcagcg
gaggacttcg
ggcaccaagc
agcgacgagc
cccagggagsg
gagagcgtga
ctgagcaagg
ctgagcagcc
<210>
<211>

<212>
<213>

15
108
PRT

<220>
<223>
<400> 15
Asp Ile His
1

Asp Arg Val

Leu Ala Trp
35

Tyr Asn Ala
50

Ser Gly Ser
65

gggccagega
ccaagctgct
geageggeag
ccacctacta
tggagatcaa
agctgaagag
ccaaggtgca
ccgagcagga
ccgactacga

ccgtgaccaa

Met Thr

Thr
20

Ile

Tyr Gln

Thr

Lys

Gly Thr

Gln

Thr

Gln

Leu

Gln
70

gaacatctac
ggtgtacaac
cggcaccgac
ctgccagcac
gaggaccgtg
cggcaccgcec
gtggaaggtyg
cagcaaggac
gaagcacaag

gagcttcaac

Artificial Sequence

synthetic polypeptide

Ser Pro

Cys

Arg

Pro
40

Lys

Ala
55

Glu

Phe Thr

agctacctgg
gccaagaccc
ttcaccctga
cactacgtga
gccgecccca
agcgtggtgt
gacaacgccc
agcacctaca
gtgtacgcct

aggggcgagt

Ser Leu

10

Ser

Ala
25

Ser Glu

Gly Lys Ser

Gly val Pro

Thr Ile

75

Leu

cctggtacca
tggccgaggg
ccatcagcag
cccccctgac
gcgtgttcat
gcctgetgaa
tgcagagcgg
gcctgagcag
gcgaggtgac

gcC

Ser Ala Ser

Asn Ile Tyr

30

Gln
45

Pro Leu

Ser
60

Arg Phe

Ser Ser Leu

Page 9

gcagaagccc
cgtgcccagc
cctgcagccc
cttcggccag
cttccccccc
caacttctac
caacagccag
caccctgacc

ccaccagggc

Val
15

Gly

Ser Tyr

Leu Val

Ser Gly

Gln Pro

80

120

180

240

300

360

420

480

540

600

642



Glu Asp Phe Ala Thr Tyr Tyr Cys Gln His His Tyr Val Thr Pro Leu

85

90

Thr Phe Gly Gln Gly Thr Lys Leu Glu Ile Lys Arg

<210> 16

<211> 324
<212> DNA
<213>

<220>
<223>

<400> 16
gacatccaca

atcacctgca
ggcaagagcc
aggttcagcg
gaggacttcg
ggcaccaagc
<210> 17

<211> 214
<212> PRT

<213>

<220>
<223>

<400> 17

100

tgacccagag
gggccagega
cccagctgct
gcageggeag
ccacctacta

tggagatcaa

Artificial Sequence

synthetic polynucleotide

ccccagcagce
gaacatctac
ggtgtacaac
cggcacccag

ctgccagcac

gagg

Artificial Sequence

synthetic polypeptide

105

ctgagcgcca
agctacctgg
gccaagaccc
ttcaccctga

cactacgtga

gcgtgggcega
cctggtacca
tggccgaggg
ccatcagcag

cccccctgac

95

cagggtgacc
gcagaagccc
cgtgcccagc
cctgcagccc

cttcggccag

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

1

5

10

15

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Glu Asn Ile Tyr Ser Tyr

20

25

30

Page 10

60

120

180

240

300

324



Leu

Tyr

Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Phe

Ala

Asn

50

Gly

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

Asn
210

<210>
<211>

Trp

35

Ala

Ser

Phe

Gly

Val

115

Ser

Gln

Val

Leu

Glu

195

Arg

18
642

Tyr

Lys

Gly

Ala

Gln

100

Phe

Val

Trp

Thr

Thr

180

Val

Gly

Gln

Thr

Thr

Thr

85

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Glu

Gln

Leu

Gln

70

Thr

Phe

Val

150

Gln

Ser

His

Cys

Lys

Ala

55

Phe

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

Gln

Pro

40

Glu

Thr

Cys

Leu

Pro

120

Leu

Asn

Ser

Ala

Gly
200

Gly

Leu

Gln

Glu

105

Ser

Asn

Ala

Lys

Asp

185

Leu

Lys

Val

Thr

His

90

Ile

Asp

Asn

Leu

Asp

170

Tyr

Ser

Ser

Pro

Ile

75

His

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Pro

Ser

60

Ser

Tyr

Arg

Gln

Tyr

140

Ser

Thr

Pro

Page 11

Gln

45

Arg

Ser

Val

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Leu

Phe

Leu

Thr

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Leu

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

Val

Gly

Pro

80

Leu

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser



<212> DNA
<213> Artificial Sequence

<220>
<223> synthetic polynucleotide

<400> 18

gacatccaca tgacccagag ccccagcagc ctgagcgcca

atcacctgca gggccagcga gaacatctac agctacctgg

ggcaagagcc cccagctgect ggtgtacaac gccaagaccc

aggttcagcg gcagcggcag cggcacccag ttcaccctga

gaggacttcg ccacctacta ctgccagcac cactacgtga

ggcaccaagc tggagatcaa gaggaccgtg gccgccccca

agcgacgagc agctgaagag cggcaccgecc agegtggtgt

cccagggagg ccaaggtgca gtggaaggtg gacaacgccc

gagagcgtga ccgagcagga cagcaaggac agcacctaca

ctgagcaagg ccgactacga gaagcacaag gtgtacgcct

ctgagcagcc ccgtgaccaa gagcttcaac aggggcgagt

<210> 19
<211> 108
<212> PRT

<213> Artificial Sequence

<220>
223> synthetic polypeptide

<400> 19

Asp Ile His Met Thr Gln Ser Pro Ser Ser Leu

1 5 10

Asp Arg Val Thr Ile Thr Cys Arg Ala Ser Glu

20 25

Leu Ala Trp Tyr Gln Gln Lys Gln Gly Lys Ser

35 40

Page

gcgtgggega cagggtgacc
cctggtacca gcagaagccc
tggccgaggg cgtgcccagc
ccatcagcag cctgcagccc
cccccctgac cttcggecag
gcgtgttcat cttccccccc
gcctgectgaa caacttctac
tgcagagcgg caacagccag
gcctgagcag caccctgacc
gcgaggtgac ccaccagggce

gcC

Ser Ala Ser Val Gly
15

Asn Ile Tyr Ser Tyr
30

Pro Gln Leu Leu Val
45

12

60

120

180

240

300

360

420

480

540

600

642



Tyr Asn Ala Lys

50

Ser Gly Ser Gly

65

Glu Asp Phe Ala

Thr Phe Gly Gln

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

20
324
DNA

<220>
<223>

<400> 20
gacatccaca

atcacctgca
ggcaagagcc
aggttcagcg
gaggacttcg
ggcaccaagc
<210>
<211>

<212>
<213>

21
214
PRT

<220>

<223>

<400> 21

Thr Le

Thr G1
70

Thr Ty
85

Gly Th
100

tgacccagag
gggccagega
cccagctgct
gcageggeag
ccacctacta

tggagatcaa

u Ala Glu

55

n Phe Thr

r Tyr

Cys

r Lys

Artificial Sequence

synthetic polynucleotide

ccccagcagce
gaacatctac
ggtgtacaac
cggcacccag

ctgccagcac

gagg

Artificial Sequence

synthetic polypeptide

Leu Glu

Gly val Pro

Ile
75

Leu Lys

Gln His His

90

Ile Lys

105

ctgagcgcca
agctacctgg
gccaagaccc
ttcaccctga

cactacgtga

Page

Ser Arg Phe Ser Gly

60

Asn Ser Leu Gln Pro

80

Tyr Val Thr Pro Leu

Arg

gcgtgggcega
cctggtacca
tggccgaggg
agatcaacag

cccccctgac

13

95

cagggtgacc
gcagaagcag
cgtgcccagc
cctgcagccc

cttcggccag

60

120

180

240

300

324



Asp

Asp

Leu

Tyr

Ser

65

Glu

Thr

Pro

Thr

Lys

145

Glu

Ser

Ala

Ile

Arg

Ala

Asn

50

Gly

Asp

Phe

Ser

Ala

130

Val

Ser

Thr

Cys

His

Val

Trp

35

Ala

Ser

Phe

Gly

Val

115

Ser

Gln

Val

Leu

Glu
195

Met

Thr

20

Tyr

Lys

Gly

Ala

Gln

100

Phe

Val

Trp

Thr

Thr

180

Val

Thr

Ile

Gln

Thr

Thr

Thr

85

Gly

Ile

Val

Lys

Glu

165

Leu

Thr

Gln

Thr

Gln

Leu

Gln

70

Tyr

Thr

Phe

Cys

Val

150

Gln

Ser

His

Ser

Cys

Lys

Ala

55

Phe

Tyr

Lys

Pro

Leu

135

Asp

Asp

Lys

Gln

Pro

Arg

Gln

40

Glu

Thr

Cys

Leu

Pro

120

Leu

Asn

Ser

Ala

Gly
200

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu

105

Ser

Asn

Ala

Lys

Asp

185

Leu

Ser

10

Ser

Lys

Val

Lys

His

90

Ile

Asp

Asn

Leu

Asp

170

Tyr

Ser

Leu

Glu

Ser

Pro

Ile

75

His

Lys

Glu

Phe

Gln

155

Ser

Glu

Ser

Ser

Asn

Pro

Ser

60

Asn

Tyr

Arg

Gln

Tyr

140

Ser

Thr

Lys

Pro

Page 14

Ala

Ile

Gln

45

Arg

Ser

Val

Thr

Leu

125

Pro

Gly

Tyr

His

Val
205

Ser

Tyr

30

Leu

Phe

Leu

Thr

Val

110

Lys

Arg

Asn

Ser

Lys

190

Thr

Val

15

Ser

Leu

Ser

Gln

Pro

95

Ala

Ser

Glu

Ser

Leu

175

Val

Lys

Gly

Tyr

Val

Gly

Pro

80

Leu

Ala

Gly

Ala

Gln

160

Ser

Tyr

Ser



Phe Asn Arg Gly Glu Cys

210

<210> 22

<211> 642
<212> DNA
<213>

<220>
<223>

<400> 22
gacatccaca

atcacctgca
ggcaagagcc
aggttcagcg
gaggacttcg
ggcaccaagc
agcgacgagc
cccagggagg
gagagcgtga
ctgagcaagg
ctgagcagcc
<210> 23

<211> 117
<212> PRT

<213>

<220>
<223>

<400> 23

tgacccagag
gggccagega
cccagctgct
gcageggeag
ccacctacta
tggagatcaa
agctgaagag
ccaaggtgca
ccgagcagga
ccgactacga

ccgtgaccaa

Artificial Sequence

synthetic polynucleotide

ccccagceagc
gaacatctac
ggtgtacaac
cggcacccag
ctgccagcac
gaggaccgtg
cggcaccgcec
gtggaaggtyg
cagcaaggac
gaagcacaag

gagcttcaac

Artificial Sequence

synthetic polypeptide

ctgagcgcca
agctacctgg
gccaagaccc
ttcaccctga
cactacgtga
gccgecccca
agcgtggtgt
gacaacgccc
agcacctaca
gtgtacgcct

aggggcgagt

gcgtgggcega
cctggtacca
tggccgaggg
agatcaacag
cccccctgac
gcgtgttcat
gcctgectgaa
tgcagagcgg
gcctgagcag
gcgaggtgac

gc

cagggtgacc
gcagaagcag
cgtgcccagc
cctgcagccc
cttcggccag
cttccccccc
caacttctac
caacagccag
caccctgacc

ccaccagggc

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

1

5

10

Page 15

15

60

120

180

240

300

360

420

480

540

600

642



Ser Leu Arg

Ala Met Ser

35

Ala Thr

50

Ile

Lys
65

Gly Arg

Leu Gln Met

Ala Arg Tyr

Thr Val

115

Leu

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

24
351
DNA
Arti

<220>

<223> synt

<400> 24
gaggtgatsgc

agctgcgccg
cccggeaccg
cccgacaccg
ctgcagatga

ggctactact

Leu Ser Ala Ala

20

Cys

Val Gln Ala

40

Trp Arg

Ser Ser Gly Gly Ser

55

Phe Thr Ile

70

Ser Arg

Ser Leu Ala

85

Asn Arg

Tyr Phe

100

Gly Tyr Tyr

Ser Ser

ficial Sequence

hetic polynucleotide

tgctggagag cggeggegsc
ccagcggctt catcttcagc
gcctggagtg ggtggccacc
tgaagggcag gttcaccatc
acagcctgag ggccgaggac

tcgacttctg gggccagggc

Ser Phe

25

Gly

Pro Gly Thr

Asn Thr Tyr

Ser
75

Asp Asn

Glu Asp Thr

90

Asp Phe

105

Trp

ctggtgcagc
agctacgcca
atcagcagcg
agcagggaca
accgccgtgt

accctgctga

Ile Phe Ser

30

Leu Glu

45

Gly

Ser Pro

60

Asp

Lys Asn Thr

Ala val Tyr

Gly Gln Gly

110

ccggeggeag
tgagctgggt
gcggcagcaa
acagcaagaa

actactgcgc

ccgtgagcag

Page 16

Ser Tyr

Trp Val

Thr Val

Leu Tyr

80

Tyr
95

Cys

Thr Leu

cctgaggctg
gaggcaggcc
cacctacagc
caccctgtac
caggtactac

C

60

120

180

240

300

351



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

<220>
<223>

<400>

25
447
PRT

Artificial Sequence

synthetic polypeptide

25

Glu Val Met

1

Ser

Ala

Ala

Lys

65

Leu

Ala

Leu

Ala

Leu
145

Leu

Met

Thr

50

Gly

Gln

Arg

Thr

Pro

130

Val

Arg

Ser

35

Ile

Arg

Met

Tyr

Val

115

Ser

Lys

Leu

Leu

20

Trp

Ser

Phe

Asn

Tyr

100

Ser

Ser

Asp

Leu

Ser

Val

Ser

Thr

Ser

85

Gly

Ser

Lys

Tyr

Glu

Cys

Arg

Gly

Ile

70

Leu

Tyr

Ala

Ser

Phe
150

Ser

Ala

Gln

Gly

55

Ser

Arg

Tyr

Ser

Thr

135

Pro

Gly

Ala

Ala

40

Ser

Arg

Ala

Phe

Thr

120

Ser

Glu

Ser

25

Pro

Asn

Asp

Glu

Asp

105

Lys

Gly

Pro

Gly Leu

10

Gly Phe

Gly Thr

Thr Tyr

Asn Ser

75

Asp Thr

90

Phe Trp

Gly Pro

Gly Thr

Val Thr
155

Page 17

Val

Ile

Gly

Ser

60

Lys

Ala

Gly

Ser

Ala

140

Val

Gln

Phe

Leu

45

Pro

Asn

Val

Gln

Val

125

Ala

Ser

Pro

Ser

30

Glu

Asp

Thr

Tyr

Gly

110

Phe

Leu

Trp

Gly

15

Ser

Trp

Thr

Leu

Tyr

95

Thr

Pro

Gly

Asn

Gly

Tyr

Val

Val

Tyr

80

Cys

Leu

Leu

Cys

Ser
160



Gly

Ser

Leu

Thr

Thr

225

Phe

Pro

Val

Thr

Val

305

Cys

Ser

Ala

Gly

Gly

Lys

210

Cys

Leu

Glu

Lys

Lys

290

Leu

Lys

Lys

Leu

Leu

Thr

195

Val

Pro

Phe

Val

Phe

275

Pro

Thr

Val

Ala

Thr

Tyr

180

Gln

Asp

Pro

Pro

Thr

260

Asn

Arg

Val

Ser

Lys
340

Ser

165

Ser

Thr

Lys

Cys

Pro

245

Cys

Trp

Glu

Leu

Asn

325

Gly

Gly

Leu

Tyr

Lys

Pro

230

Lys

Val

Tyr

Glu

His

310

Gln

Val

Ser

Ile

Val

215

Ala

Pro

Val

Val

Gln

295

Gln

Ala

Pro

His

Ser

Cys

200

Glu

Pro

Lys

Val

Asp

280

Tyr

Asp

Leu

Arg

Thr

Val

185

Asn

Pro

Glu

Asp

Asp

265

Gly

Ala

Trp

Pro

Glu
345

Phe

170

Val

Val

Lys

Leu

Thr

250

Val

Val

Ser

Leu

Ala

330

Pro

Pro

Thr

Asn

Ser

Leu

235

Leu

Ser

Glu

Thr

Asn

315

Pro

Gln

Ala

Val

His

Cys

220

Met

His

Val

Tyr

300

Gly

Ile

Val

Page 18

Val

Pro

Lys

205

Asp

Gly

Ile

Glu

His

285

Arg

Lys

Glu

Tyr

Leu

Ser

190

Pro

Lys

Pro

Ser

Asp

270

Asn

Val

Glu

Lys

Thr
350

Gln

175

Ser

Ser

Thr

Ser

Arg

255

Pro

Ala

Val

Tyr

Thr

335

Leu

Ser

Ser

Asn

His

Val

240

Thr

Glu

Lys

Ser

Lys

320

Ile

Pro



Pro Ser

Val Lys
370

Gly Gln
385

Asp Gly

Trp Gln

His Asn

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

<220>
<223>

<400>

gaggtgatgc tgctggagag

agctgceg
cccggea
cccgaca
ctgcaga
ggctact
aagggcc
gccctgg

ggcgecc

Arg
355

Gly

Pro

Ser

Gln

His

435

26
1341
DNA

Glu

Phe

Glu

Phe

Gly

420

Tyr

Glu

Tyr

Asn

Phe

405

Asn

Thr

Met

Pro

Asn

390

Leu

Val

Gln

Thr

Ser

375

Tyr

Tyr

Phe

Lys

Artificial Sequence

Lys

360

Asp

Lys

Ser

Ser

Ser
440

synthetic polynucleotide

26

ccg
ccg
ccg
tga
act
cca
gct

tga

ccagcggctt
gcctggagtg
tgaagggcag
acagcctgag
tcgacttctg
gcgtgttccc
gcctggtgaa

ccagcggcegt

cggeggeesc
catcttcagc
ggtggccacc
gttcaccatc
ggccgaggac
gggccaggec
cctggccccc
ggactacttc

gcacaccttc

Asn Gln

Ile Ala

Thr Thr

Lys Leu
410

Cys Ser
425

Leu Ser

Val

Val

Pro

395

Thr

Val

Leu

ctggtgcagc

agctacgcca

atcagcagcg

agcagggaca

accgccgtgt

accctgctga

agcagcaaga

cccgageccg

cccgecegtgc

Ser

Glu

380

Pro

Val

Met

Ser

Leu

365

Trp

Val

Asp

His

Pro
445

Thr

Glu

Leu

Lys

Glu

430

Gly

ccggeggeag

tgagctgggt

gcggcagcaa

acagcaagaa

actactgcgc

ccgtgagcag

gcaccagcegg

tgaccgtgag

tgcagagcag

Page 19

Cys Leu

Ser Asn

Asp Ser
400

Ser Arg
415

Ala Leu

Lys

cctgaggctg
gaggcaggcc
cacctacagc
caccctgtac
caggtactac
cgccagcacc
cggcaccgcec
ctggaacagc

cggcctgtac

60

120

180

240

300

360

420

480

540



agcctgagca
aacgtgaacc
gacaagaccc
ttcctgttcc
tgcgtggteg
ggcgtggagg
agggtggtga
tgcaaggtga
ggccagccca
aaccaggtga
tgggagagca
gacggcagct
aacgtgttca
ctgagcctga
<210>
<211>

<212>
<213>

27
117
PRT

<220>

<223>

<400> 27

gcgtggtgac
acaagcccag
acacctgccc
cccccaagcec
tggacgtgag
tgcacaacgc
gcgtgetgac
gcaacaaggc
gggagcccca
gcctgacctg
acggccagcc
tcttcctgta
gctgcagegt

gccccggcaa

cgtgcccagc
caacaccaag
cccctgeccc
caaggacacc
ccacgaggac
caagaccaag
cgtgctgcac
cctgecccgcec
ggtgtacacc
cctggtgaag
cgagaacaac
cagcaagctg
gatgcacgag

g

Artificial Sequence

synthetic polypeptide

agcagcctgg
gtggacaaga
gcccccgagce
ctgatgatca
cccgaggtga
cccagggagsg

caggactggc

cccatcgaga
ctgcccccca
ggcttctacc
tacaagacca
accgtggaca

gccctgcaca

Glu Val Met Leu Val Glu Ser Gly Gly Gly Leu

1

5

10

Ser Leu Arg Leu Ser Cys Ala Ala Ser Gly Phe

20

25

Ala Met Ser Trp Val Arg Gln Ala Pro Gly Thr

35

40

Page

gcacccagac
aggtggagcc
tgctgggcege
gcaggacccc
agttcaactg
agcagtacaa
tgaacggcaa
agaccatcag
gcagggagega
ccagcgacat
ccccccccgt
agagcaggtg

accactacac

ctacatctgc
caagagctgc
ccccagegtg
cgaggtgacc
gtacgtggac
cagcacctac
ggagtacaag
caaggccaag
gatgaccaag
cgccgtggag
gctggacagc
gcagcagggc

ccagaagagc

Val Gln Pro Gly Gly

15

Ile Phe Ser Ser Tyr

30

Gly Leu Glu Trp Val

45

20

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1341



Ala Thr Ile

50

Lys
65

Gly Arg

Leu Gln Met

Ala Arg Tyr

Thr Val
115

Leu

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

28
351
DNA

<220>
<223>

<400> 28
gaggtgatgc

agctgcgccg
cccggcaccg
cccgacaccg
ctgcagatga
ggctactact
<210>
<211>

<212>
<213>

29
447
PRT

<220>

Ser

Phe

Asn

Tyr

100

Ser

Ser Gly Gly Ser Asn Thr Tyr

55

Thr Ile Ser Arg Asp Asn Ser

70

75

Ser Leu Arg Ala Glu Asp Thr

85

90

Gly Tyr Tyr Phe Asp Phe Trp

Ser

tggtggagag
ccagcggctt
gcctggagtg
tgaagggcag
acagcctgag

tcgacttctg

Artificial Sequence

synthetic polynucleotide

cggeggeesc
catcttcagc
ggtggccacc
gttcaccatc
ggccgaggac

gggccagegsc

Artificial Sequence

105

ctggtgcagc
agctacgcca
atcagcagcg
agcagggaca
accgccatgt

accctgctga

Ser Pro Asp
60

Lys Asn Thr

Ala Met Tyr

Gly Gln Gly
110

ccggeggeag
tgagctgggt
gcggcagcaa
acagcaagaa

actactgcgc

ccgtgagcag

Page 21

Thr Val

Leu Tyr

80

Tyr
95

Cys

Thr Leu

cctgaggctg
gaggcaggcc
cacctacagc
caccctgtac
caggtactac

C

60

120

180

240

300

351



<223>

<400>

29

Glu Val Met

1

Ser

Ala

Ala

Lys

65

Leu

Ala

Leu

Ala

Leu

145

Gly

Ser

Leu

Met

Thr

50

Gly

Gln

Arg

Thr

Pro

130

Val

Ala

Gly

Arg

Ser

35

Ile

Arg

Met

Tyr

Val

115

Ser

Lys

Leu

Leu

Leu

Leu

20

Trp

Ser

Phe

Asn

Tyr

100

Ser

Ser

Asp

Thr

Tyr
180

Val

Ser

Val

Ser

Thr

Ser

85

Gly

Ser

Lys

Tyr

Ser

165

Ser

Glu

Cys

Arg

Gly

Ile

70

Leu

Tyr

Ala

Ser

Phe

150

Gly

Leu

synthetic polypeptide

Ser

Ala

Gln

Gly

55

Ser

Arg

Tyr

Ser

Thr

135

Pro

Val

Ser

Gly

Ala

Ala

40

Ser

Arg

Ala

Phe

Thr

120

Ser

Glu

His

Ser

Gly

Ser

25

Pro

Asn

Asp

Glu

Asp

105

Lys

Gly

Pro

Thr

Val
185

Gly

10

Gly

Gly

Thr

Asn

Asp

90

Phe

Gly

Gly

Val

Phe

170

Val

Leu Val

Phe Ile

Thr Gly

Tyr Ser

60

Ser Lys
75

Thr Ala

Trp Gly

Pro Ser

Thr Ala

140

Thr Val
155

Pro Ala

Thr Val

Page 22

Gln

Phe

Leu

45

Pro

Asn

Met

Gln

Val

125

Ala

Ser

Val

Pro

Pro

Ser

30

Glu

Asp

Thr

Tyr

Gly

110

Phe

Leu

Trp

Leu

Ser
190

Gly

15

Ser

Trp

Thr

Leu

Tyr

95

Thr

Pro

Gly

Asn

Gln

175

Ser

Gly

Tyr

Val

Val

Tyr

80

Cys

Leu

Leu

Cys

Ser

160

Ser

Ser



Leu

Thr

Thr

225

Phe

Pro

Val

Thr

Val

305

Cys

Ser

Pro

Val

Gly

Lys

210

Cys

Leu

Glu

Lys

Lys

290

Leu

Lys

Lys

Ser

Lys
370

Thr

195

Val

Pro

Phe

Val

Phe

275

Pro

Thr

Val

Ala

Arg

355

Gly

Gln

Asp

Pro

Pro

Thr

260

Asn

Arg

Val

Ser

Lys

340

Glu

Phe

Thr

Lys

Cys

Pro

245

Cys

Trp

Glu

Leu

Asn

325

Gly

Glu

Tyr

Tyr

Lys

Pro

230

Lys

Val

Tyr

Glu

His

310

Lys

Gln

Met

Pro

Ile

Val

215

Ala

Pro

Val

Val

Gln

295

Gln

Ala

Pro

Thr

Ser
375

Cys

200

Glu

Pro

Lys

Val

Asp

280

Tyr

Asp

Leu

Arg

Lys

360

Asp

Asn

Pro

Glu

Asp

Asp

265

Gly

Asn

Trp

Pro

Glu

345

Asn

Ile

Val

Lys

Leu

Thr

250

Val

Val

Ser

Leu

Ala

330

Pro

Gln

Ala

Asn

Ser

Leu

235

Leu

Ser

Glu

Thr

Asn

315

Pro

Gln

Val

Val

His

Cys

220

Gly

Met

His

Val

Tyr

300

Ile

Val

Ser

Glu
380

Page 23

Lys

205

Asp

Gly

Ile

Glu

His

285

Arg

Lys

Glu

Tyr

Leu

365

Trp

Pro

Lys

Pro

Ser

Asp

270

Asn

Val

Glu

Lys

Thr

350

Thr

Glu

Ser

Thr

Ser

Arg

255

Pro

Ala

Val

Tyr

Thr

335

Leu

Cys

Ser

Asn

His

Val

240

Thr

Glu

Lys

Ser

Lys

320

Ile

Pro

Leu

Asn



Gly Gln Pro
385

Asp Gly Ser

Trp Gln Gln

His Asn His
435

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

30
1341
DNA

<220>
<223>

<400> 30
gaggtgatgc

agctgcgccg
cccggeaccg
cccgacaccg
ctgcagatga
ggctactact
aagggcccca
gccctgggcet
ggcgccctga
agcctgagca
aacgtgaacc
gacaagaccc

ttcctgttcc

Glu Asn

Asn

Tyr Lys

390

Phe Phe

405

Gly
420

Asn

Tyr Thr

tggtggagag
ccagcggctt
gcctggagtg
tgaagggcag
acagcctgag
tcgacttctg
gcgtgttccc
gcctggtgaa
ccagcggcegt
gcgtggtgac
acaagcccag
acacctgccc

CcCCCcCaagcc

Leu

Val

Gln

Tyr Ser
Phe

Ser

Ser
440

Lys

Artificial Sequence

synthetic polynucleotide

cggeggeesc
catcttcagc
ggtggccacc
gttcaccatc
ggccgaggac
gggccaggec
cctggccccc
ggactacttc
gcacaccttc
cgtgcccagc
caacaccaag
cccctgeccc

caaggacacc

Thr Thr Pro
395

Leu Thr
410

Lys

Cys Ser Val

425

Leu Ser Leu

ctggtgcagc
agctacgcca
atcagcagcg
agcagggaca
accgccatgt
accctgctga
agcagcaaga
cccgageccg
cccgecegtgc
agcagcctgg
gtggacaaga
gcccccgagce

ctgatgatca

Pro Val Leu

Val Asp Lys

Met His Glu
430

Ser Pro Gly
445

ccggeggeag
tgagctgggt
gcggcagcaa
acagcaagaa
actactgcgc
ccgtgagcag
gcaccagegg
tgaccgtgag
tgcagagcag
gcacccagac
aggtggagcc
tgctgggcege

gcaggacccc

Page 24

Asp Ser
400

Ser Arg
415

Ala Leu

Lys

cctgaggctg
gaggcaggcc
cacctacagc
caccctgtac
caggtactac
cgccagcacc
cggcaccgcec
ctggaacagc
cggcctgtac
ctacatctgc
caagagctgc
ccccagegtg

cgaggtgacc

60

120

180

240

300

360

420

480

540

600

660

720

780



tgcgtggteg
ggcgtggagg
agggtggtga
tgcaaggtga
ggccagccca
aaccaggtga
tgggagagca
gacggcagct
aacgtgttca
ctgagcctga
<210>
<211>

<212>
<213>

31
117
PRT

220>
<223>
<400> 31
Glu Val Met
1

Ser Leu Arg

Ala Met Ser
35

Ala Thr Ile
50

Lys Gly Arg
65

tggacgtgag
tgcacaacgc
gcgtgcetgac
gcaacaaggc
gggagcccca
gcctgacctg
acggccagcc
tcttcctgta
gctgcagegt

gcceccggeaa

Leu Val

Leu Ser

20

Trp Val

Ser

Ser

Phe Thr

Glu

Cys

Arg

Gly

Ile
70

ccacgaggac
caagaccaag
cgtgctgcac
cctgecccgcec
ggtgtacacc
cctggtgaag
cgagaacaac
cagcaagctg
gatgcacgag

g

Artificial Sequence

synthetic polypeptide

Ser Gly

Ala Ala

Gln Ala

40

Gly Ser

55

Ser Arg

cccgaggtga
cccagggagg

caggactggc

cccatcgaga
ctgcccccca
ggcttctacc
tacaagacca
accgtggaca

gccctgcaca

Gly Gly Leu

10

Ser Phe

25

Gly

Pro Glu Thr

Asn Thr Tyr

Ser
75

Asp Asn

agttcaactg
agcagtacaa
tgaacggcaa
agaccatcag
gcagggagea
ccagcgacat
ccccccccgt
agagcaggtg

accactacac

Val Gln Pro

Ile Phe Ser

30

Leu Glu

45

Arg

Ser Pro

60

Asp

Lys Asn Thr

Page 25

gtacgtggac
cagcacctac
ggagtacaag
caaggccaag
gatgaccaag
cgccgtggag
gctggacagc
gcagcagggc

ccagaagagc

Gly
15

Gly

Ser Tyr

Trp Val

Thr Val

Leu Tyr

80

840

900

960

1020

1080

1140

1200

1260

1320

1341



Leu Gln Met Asn Ser Leu Arg Ala Glu Asp Thr Ala Met Tyr Tyr Cys

85

90

95

Ala Arg Tyr Tyr Gly Tyr Tyr Phe Asp Phe Trp Gly Gln Gly Thr Leu

100

Leu Thr Val Ser Ser

115

<210> 32

<211> 351
<212> DNA
<213>

<220>
<223>

<400> 32
gaggtgatsgc

agctgcgccg
cccgagacca
cccgacaccg
ctgcagatga
ggctactact
<210> 33

<211> 447
<212> PRT

<213>

<220>
<223>

<400> 33

tggtggagag
ccagcggctt
ggctggagtg
tgaagggcag
acagcctgag

tcgacttctg

Artificial Sequence

synthetic polynucleotide

cggeggeesc
catcttcagc
ggtggccacc
gttcaccatc
ggccgaggac

gggccagegsc

Artificial Sequence

synthetic polypeptide

105

ctggtgcagc
agctacgcca
atcagcagcg
agcagggaca
accgccatgt

accctgctga

110

ccggeggeag
tgagctgggt
gcggcagcaa
acagcaagaa

actactgcgc

ccgtgagcag

cctgaggctg
gaggcaggcec
cacctacagc
caccctgtac
caggtactac

C

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

1

5

10

Page 26

15

60

120

180

240

300

351



Ser

Ala

Ala

Lys

65

Leu

Ala

Leu

Ala

Leu

145

Gly

Ser

Leu

Thr

Leu

Met

Thr

50

Gly

Gln

Arg

Thr

Pro

130

Val

Ala

Gly

Gly

Lys
210

Arg

Ser

35

Ile

Arg

Met

Tyr

Val

115

Ser

Lys

Leu

Leu

Thr

195

Val

Leu

20

Trp

Ser

Phe

Asn

Tyr

100

Ser

Ser

Asp

Thr

Tyr

180

Gln

Asp

Ser

Val

Ser

Thr

Ser

85

Gly

Ser

Lys

Tyr

Ser

165

Ser

Thr

Lys

Arg

Gly

Ile

70

Leu

Tyr

Ala

Ser

Phe

150

Leu

Tyr

Ala

Gln

Gly

55

Ser

Arg

Tyr

Ser

Thr

135

Pro

Val

Ser

Ile

Val
215

Ala

Ala

40

Ser

Arg

Ala

Phe

Thr

120

Ser

Glu

His

Ser

Cys

200

Glu

Ser

25

Pro

Asn

Asp

Glu

Asp

105

Gly

Pro

Thr

Val

185

Asn

Pro

Gly

Glu

Thr

Asn

Asp

90

Phe

Gly

Gly

Val

Phe

170

Val

Val

Lys

Phe

Thr

Tyr

Ser

75

Thr

Trp

Pro

Thr

Thr

155

Pro

Thr

Asn

Ser
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Ile

Arg

Ser

60

Ala

Gly

Ser

Ala

140

Val

Ala

Val

His

Cys
220

Phe

Leu

45

Pro

Asn

Met

Gln

Val

125

Ala

Ser

Val

Pro

Lys

205

Asp

Ser

30

Glu

Asp

Thr

Tyr

Gly

110

Phe

Leu

Trp

Leu

Ser

190

Pro

Lys

Ser

Trp

Thr

Leu

Tyr

95

Thr

Pro

Gly

Asn

Gln

175

Ser

Ser

Thr

Tyr

Val

Val

Tyr

80

Cys

Leu

Leu

Cys

Ser

160

Ser

Ser

Asn

His



Thr

225

Phe

Pro

Val

Thr

Val

305

Cys

Ser

Pro

Val

Gly

385

Asp

Cys

Leu

Glu

Lys

Lys

290

Leu

Lys

Lys

Ser

Lys

370

Gln

Gly

Pro

Phe

Val

Phe

275

Pro

Thr

Val

Ala

Arg

355

Gly

Pro

Ser

Pro

Pro

Thr

260

Asn

Arg

Val

Ser

Lys

340

Glu

Phe

Glu

Phe

Cys

Pro

245

Cys

Trp

Glu

Leu

Asn

325

Gly

Glu

Tyr

Asn

Phe
405

Pro

230

Val

Tyr

Glu

His

310

Lys

Gln

Met

Pro

Asn

390

Leu

Ala

Pro

Val

Val

Gln

295

Gln

Ala

Pro

Thr

Ser

375

Tyr

Tyr

Pro

Lys

Val

Asp

280

Tyr

Asp

Leu

Arg

Lys

360

Asp

Lys

Ser

Glu

Asp

Asp

265

Gly

Ala

Trp

Pro

Glu

345

Asn

Ile

Thr

Lys

Leu

Thr

250

Val

Val

Ser

Leu

Ala

330

Pro

Gln

Ala

Thr

Leu
410

Leu

235

Leu

Ser

Glu

Thr

Asn

315

Pro

Gln

Val

Val

Pro

395

Thr

Gly

Met

His

Val

Tyr

300

Gly

Ile

Val

Ser

Glu

380

Pro

Val

Page 28

Gly

Ile

Glu

His

285

Arg

Lys

Glu

Tyr

Leu

365

Trp

Val

Asp

Pro

Ser

Asp

270

Asn

Val

Glu

Lys

Thr

350

Thr

Glu

Leu

Lys

Ser

Arg

255

Pro

Ala

Val

Tyr

Thr

335

Leu

Cys

Ser

Asp

Ser
415

Val

240

Thr

Glu

Lys

Ser

Lys

320

Ile

Pro

Leu

Asn

Ser

400

Arg



Trp Gln Gln Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu

420

425

430

His Asn His Tyr Thr Gln Lys Ser Leu Ser Leu Ser Pro Gly Lys

435

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

34

DNA
<220>
<223>

<400> 34
gaggtgatsgc

agctgcgccg
cccgagacca
cccgacaccg
ctgcagatga
ggctactact
aagggcccca
gccctgggcet
ggcgccctga
agcctgagca
aacgtgaacc
gacaagaccc
ttcctgttcc
tgcgtggteg
ggcgtggagg
agggtggtga

tgcaaggtga

1341

tggtggagag
ccagcggctt
ggctggagtg
tgaagggcag
acagcctgag
tcgacttctg
gcgtgttccc
gcctggtgaa
ccagcggcegt
gcgtggtgac
acaagcccag
acacctgccc
cccccaagcec
tggacgtgag
tgcacaacgc
gcgtgetgac

gcaacaaggc

440

Artificial Sequence

synthetic polynucleotide

cggeggeesc
catcttcagc
ggtggccacc
gttcaccatc
ggccgaggac
gggccaggec
cctggccccc
ggactacttc
gcacaccttc
cgtgcccagc
caacaccaag
cccctgeccc
caaggacacc
ccacgaggac
caagaccaag
cgtgctgcac

cctgcccgcec

ctggtgcagc
agctacgcca
atcagcagcg
agcagggaca
accgccatgt
accctgctga
agcagcaaga
cccgageccg
cccgececgtgc
agcagcctgg
gtggacaaga
gcccccgagce
ctgatgatca
cccgaggtga
cccagggagsg

caggactggc

cccatcgaga

445

ccggeggeag
tgagctgggt
gcggcagcaa
acagcaagaa
actactgcgc
ccgtgagcag
gcaccagegg
tgaccgtgag
tgcagagcag
gcacccagac
aggtggagcc
tgctgggcege
gcaggacccc
agttcaactg
agcagtacaa
tgaacggcaa

agaccatcag

Page 29

cctgaggctg
gaggcaggcc
cacctacagc
caccctgtac
caggtactac
cgccagcacc
cggcaccgcec
ctggaacagc
cggcctgtac
ctacatctgc
caagagctgc
ccccagegtg
cgaggtgacc
gtacgtggac
cagcacctac
ggagtacaag

caaggccaag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



ggccagccca
aaccaggtga
tgggagagca
gacggcagct
aacgtgttca
ctgagcctga
<210>
<211>

<212>
<213>

35
441
PRT

<220>
<223>
<400> 35

Glu Val Met
1

Ser Leu Arg

Ala Met Ser

35

Ala Thr

50

Ile

Lys
65

Gly Arg

Leu Gln Met

Ala Arg Tyr

gggagcccca

ggtgtacacc ctgcccccca

gcctgacctg cctggtgaag ggcttctacc

acggccagcc
tcttcctgta
gctgcagegt

gccccggeaa

Val Gl
5

Leu

Leu Ser

20

Cy

Trp Val Ar

Ser Ser Gl

Phe Thr Il

70

Ser Le

85

Asn

Tyr
100

Gly Ty

cgagaacaac tacaagacca

cagcaagctg accgtggaca

gatgcacgag gccctgcaca

g

u

S

g

y

e

u

r

Artificial Sequence

synthetic polypeptide

Ser

Ala

Gln

Gly

55

Ser

Arg

Tyr

Gly

Ala

Ala

40

Ser

Arg

Ala

Phe

Ser

25

Pro

Asn

Asp

Glu

Asp
105

Gly

10

Gly

Glu

Thr

Asn

Asp

90

Phe

Leu

Phe

Thr

Tyr

Ser

75

Thr

Trp

gcagggagga gatgaccaag
ccagcgacat cgccgtggag
cccccccecgt getggacagc

agagcaggtg gcagcagggc

accactacac ccagaagagc

Val Gln Pro Gly

15

Ile Phe Ser Ser

30

Tyr

Leu Glu Val

45

Arg Trp

Ser Pro Thr Val

60

Asp

Lys Asn Thr Leu Tyr

80

Ala Met Tyr Tyr

95

Cys

Gly Gln Gly Thr Leu

110

Page 30

1080

1140

1200

1260

1320

1341



Leu

Ala

Leu

145

Gly

Asp

Pro

Lys

Ile

225

Pro

Val

Val

Gln

Thr

Pro

130

Val

Ser

Leu

Ser

Val

210

Cys

Lys

Val

Asp

Phe
290

Val

115

Gly

Lys

Leu

Tyr

Glu

195

Asp

Thr

Asp

Asp

Asp

275

Asn

Ser

Ser

Gly

Ser

Thr

180

Thr

Lys

Val

Val

Ile

260

Val

Ser

Ser

Ala

Tyr

Ser

165

Leu

Val

Lys

Pro

Leu

245

Ser

Glu

Thr

Ala

Ala

Phe

150

Gly

Ser

Thr

Ile

Glu

230

Thr

Lys

Val

Phe

Lys

Gln

135

Pro

Val

Ser

Cys

Val

215

Val

Ile

Asp

His

Arg
295

Thr

120

Thr

Glu

His

Ser

Asn

200

Pro

Ser

Thr

Asp

Thr

280

Ser

Thr

Asn

Pro

Thr

Val

185

Val

Arg

Ser

Leu

Pro

265

Ala

Val

Pro

Ser

Val

Phe

170

Thr

Ala

Asp

Val

Thr

250

Glu

Gln

Ser

Pro

Met

Thr

155

Pro

Val

His

Cys

Phe

235

Pro

Val

Thr

Glu

Ser

Val

140

Val

Ala

Pro

Pro

Gly

220

Ile

Lys

Gln

Gln

Leu
300

Page 31

Val

125

Thr

Thr

Val

Ser

Ala

205

Cys

Phe

Val

Phe

Pro

285

Pro

Tyr

Leu

Trp

Leu

Ser

190

Ser

Lys

Pro

Thr

Ser

270

Arg

Ile

Pro

Gly

Asn

Gln

175

Thr

Ser

Pro

Pro

Cys

255

Trp

Glu

Met

Leu

Cys

Ser

160

Ser

Trp

Thr

Cys

Lys

240

Val

Phe

Glu

His



Gln Asp Trp Leu Asn Gly Lys Glu Phe Lys Cys Arg Val Asn Ser Ala
305 310 315 320

Ala Phe Pro Ala Pro Ile Glu Lys Thr Ile Ser Lys Thr Lys Gly Arg
325 330 335

Pro Lys Ala Pro Gln Val Tyr Thr Ile Pro Pro Pro Lys Glu Gln Met
340 345 350

Ala Lys Asp Lys Val Ser Leu Thr Cys Met Ile Thr Asp Phe Phe Pro
355 360 365

Glu Asp Ile Thr Val Glu Trp Gln Trp Asn Gly Gln Pro Ala Glu Asn
370 375 380

Tyr Lys Asn Thr Gln Pro Ile Met Asp Thr Asp Gly Ser Tyr Phe Val
385 390 395 400

Tyr Ser Lys Leu Asn Val Gln Lys Ser Asn Trp Glu Ala Gly Asn Thr
405 410 415

Phe Thr Cys Ser Val Leu His Glu Gly Leu His Asn His His Thr Glu
420 425 430

Lys Ser Leu Ser His Ser Pro Gly Lys
435 440

<210> 36

<211> 1323

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic polynucleotide

<400> 36

gaggtgatgc tggtggagag cggcggegge ctggtgcage ccggecggecag cctgaggetg 60
agctgcgeccg ccagecggett catcttcagec agctacgcca tgagctgggt gaggcaggcec 120
cccgagacca ggctggagtg ggtggccacc atcagcagecg gcggcagcaa cacctacagc 180

Page 32



cccgacaccg
ctgcagatga
ggctactact
acccccccca
accctgggct
ggcagcctga
ctgagcagca
gtggcccacc
tgcaagccct
cccaaggacg
agcaaggacg
gcccagaccc
cccatcatgc
gccttccccg
caggtgtaca
tgcatgatca
cccgeccgaga
tacagcaagc
gtgctgcacg
aag

<21e> 37
<211> 214
<212> PRT
<213>

<220>
<223>

tgaagggcag
acagcctgag
tcgacttctg
gcgtgtaccc
gcctggtgaa
gcagcggegt
gcgtgaccgt
ccgccagcag
gcatctgcac
tgctgaccat
accccgaggt
agcccaggga
accaggactg
cccccatcga
ccatcccccc
ccgacttctt
actacaagaa
tgaacgtgca

agggcctgca

gttcaccatc
ggccgaggac
gggccaggec
cctggccccc
gggctacttc
gcacaccttc
gcccagcagce
caccaaggtg
cgtgcccgag
caccctgacc
gcagttcagc
ggagcagttc
gctgaacggc
gaagaccatc
ccccaaggag
ccccgaggac
cacccagccc
gaagagcaac

Caaccaccac

Artificial Sequence

synthetic polypeptide

agcagggaca

accgccatgt
accctgctga
ggcagegecg
cccgageccg
cccgecegtgc
acctggccca
gacaagaaga
gtgagcagcg
cccaaggtga
tggttcgtgg
aacagcacct
aaggagttca
agcaagacca
cagatggcca
atcaccgtgg
atcatggaca
tgggaggeceg

accgagaaga

acagcaagaa
actactgcgc
ccgtgagcag
cccagaccaa
tgaccgtgac
tgcagagcga
gcgagaccgt
tcgtgcccag
tgttcatctt
cctgcgtggt
acgacgtgga
tcaggagcgt
agtgcagggt
agggcaggcc
aggacaaggt
agtggcagtg
ccgacggcag
gcaacacctt

gcctgagcca
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caccctgtac
caggtactac
cgccaagacc
cagcatggtg
ctggaacagc
cctgtacacc
gacctgcaac
ggactgcggc
cccccccaag
ggtggacatc
ggtgcacacc
gagcgagctg
gaacagcgcc
caaggccccc
gagcctgacc
gaacggccag
ctacttcgtg
cacctgcagc

cagccccggc

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1323



<400>

37

Asp Ile His

1

Asp

Leu

Tyr

Ser

65

Glu

Thr

Pro

Gly

Asn

145

Asn

Ser

Arg

Ala

Asn

50

Gly

Asp

Phe

Thr

Ala

130

Val

Ser

Thr

Val

Trp

35

Ala

Ser

Phe

Gly

Val

115

Ser

Lys

Trp

Leu

Met

Thr

20

Tyr

Lys

Gly

Ala

Gln

100

Ser

Val

Trp

Thr

Thr
180

Thr

Ile

Gln

Thr

Thr

Thr

85

Gly

Ile

Val

Lys

Asp

165

Leu

Gln

Thr

Gln

Leu

Asp

70

Tyr

Thr

Phe

Cys

Ile

150

Gln

Thr

Ser

Cys

Lys

Ala

55

Phe

Tyr

Lys

Pro

Phe

135

Asp

Asp

Lys

Pro

Arg

Pro

40

Glu

Thr

Cys

Leu

Pro

120

Leu

Gly

Ser

Asp

Ser

Ala

25

Gly

Gly

Leu

Gln

Glu

105

Ser

Asn

Ser

Lys

Glu
185

Ser

10

Ser

Lys

Val

Thr

His

90

Ile

Ser

Asn

Glu

Asp

170

Tyr

Leu

Glu

Ser

Pro

Ile

75

His

Lys

Glu

Phe

Arg

155

Ser

Glu

Ser

Asn

Pro

Ser

60

Ser

Tyr

Arg

Gln

Tyr

140

Gln

Thr

Arg
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Ala

Ile

Lys

45

Arg

Ser

Val

Ala

Leu

125

Pro

Asn

Tyr

His

Ser

Tyr

30

Leu

Phe

Leu

Thr

Asp

110

Thr

Lys

Gly

Ser

Asn
190

Val

15

Ser

Leu

Ser

Gln

Pro

95

Ala

Ser

Asp

Val

Met

175

Ser

Gly

Tyr

Val

Gly

Pro

80

Leu

Ala

Gly

Ile

Leu

160

Ser

Tyr



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

195

200

Phe Asn Arg Asn Glu Cys

210

<210> 38

<211> 642
<212> DNA
<213>

<220>
<223>

<400> 38
gacatccaca

atcacctgca
ggcaagagcc
aggttcagcg
gaggacttcg
ggcaccaagc
agcagcgagc
cccaaggaca
aacagctgga
ctgaccaagg
agcaccagcc
<210> 39

<211> 214
<212> PRT

<213>

<220>
<223>

<400> 39

tgacccagag
gggccagega
ccaagctgct
gcageggeag
ccacctacta
tggagatcaa
agctgaccag
tcaacgtgaa
ccgaccagga
acgagtacga

ccatcgtgaa

Artificial Sequence

synthetic nucleotide

ccccagceagc
gaacatctac
ggtgtacaac
cggcaccgac
ctgccagcac
gagggccgac
cggeggegcec
gtggaagatc
cagcaaggac
gaggcacaac

gagcttcaac

Artificial Sequence

synthetic polypeptide

ctgagcgcca
agctacctgg
gccaagaccc
ttcaccctga
cactacgtga
gccgecccca
agcgtggtgt
gacggcageg
agcacctaca

agctacacct

aggaacgagt

205

gcgtgggcega
cctggtacca
tggccgaggg
ccatcagcag
cccccctgac
ccgtgagcat
gcttcctgaa
agaggcagaa
gcatgagcag
gcgaggcecac

gcC

Page 35

cagggtgacc
gcagaagccc
cgtgcccagc
cctgcagccc
cttcggccag
cttccccccc
caacttctac
cggecgtgetg
caccctgacc

CCacCaagacc

60

120

180

240

300

360

420

480

540

600

642



Asp

Asp

Leu

Tyr

Ser

65

Glu

Thr

Pro

Gly

Asn

145

Asn

Ser

Thr

Ile

Arg

Ala

Asn

50

Gly

Asp

Phe

Thr

Ala

130

Val

Ser

Thr

Cys

His

Val

Trp

35

Ala

Ser

Phe

Gly

Val

115

Ser

Lys

Trp

Leu

Glu
195

Met

Thr

20

Tyr

Lys

Gly

Ala

Gln

100

Ser

Val

Trp

Thr

Thr

180

Ala

Thr

Ile

Gln

Thr

Thr

Thr

85

Gly

Ile

Val

Lys

Asp

165

Leu

Thr

Gln

Thr

Gln

Leu

Gln

70

Tyr

Thr

Phe

Cys

Ile

150

Gln

Thr

His

Ser

Cys

Lys

Ala

55

Phe

Tyr

Lys

Pro

Phe

135

Asp

Asp

Lys

Lys

Pro

Arg

Gln

40

Glu

Thr

Cys

Leu

Pro

120

Leu

Gly

Ser

Asp

Thr
200

Ser

Ala

25

Gly

Leu

Gln

Glu

105

Ser

Asn

Ser

Lys

Glu

185

Ser

Ser

10

Ser

Lys

Val

Lys

His

90

Ile

Ser

Asn

Glu

Asp

170

Tyr

Thr

Leu

Glu

Ser

Pro

Ile

75

His

Lys

Glu

Phe

Arg

155

Ser

Glu

Ser

Ser

Asn

Pro

Ser

60

Asn

Tyr

Arg

Gln

Tyr

140

Gln

Thr

Arg

Pro
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Ala

Ile

Gln

45

Arg

Ser

Val

Ala

Leu

125

Pro

Asn

Tyr

His

Ile
205

Ser

Tyr

30

Leu

Phe

Leu

Thr

Asp

110

Thr

Lys

Gly

Ser

Asn

190

Val

Val

15

Ser

Leu

Ser

Gln

Pro

95

Ala

Ser

Asp

Val

Met

175

Ser

Gly

Tyr

Val

Gly

Pro

80

Leu

Ala

Gly

Ile

Leu

160

Ser

Tyr

Ser



Phe Asn Arg Asn Glu Cys

210

<210> 40

<211> 642
<212> DNA
<213>

<220>
<223>

<400> 40
gacatccaca

atcacctgca
ggcaagagcc
aggttcagcg
gaggacttcg
ggcaccaagc
agcgacgagc
cccagggagg
gagagcgtga
ctgagcaagg
ctgagcagcc
<210> 41

<211> 214
<212> PRT

<213>

<220>
<223>

<400> 41

tgacccagag
gggccagega
cccagctgct
gcageggeag
ccacctacta
tggagatcaa
agctgaagag
ccaaggtgca
ccgagcagga
ccgactacga

ccgtgaccaa

Artificial Sequence

synthetic polynucleotide

ccccagceagc
gaacatctac
ggtgtacaac
cggcacccag
ctgccagcac
gaggaccgtg
cggcaccgcec
gtggaaggtyg
cagcaaggac
gaagcacaag

gagcttcaac

Artificial Sequence

synthetic polypeptide

ctgagcgcca
agctacctgg
gccaagaccc
ttcaccctga
cactacgtga
gccgecccca
agcgtggtgt
gacaacgccc
agcacctaca
gtgtacgcct

aggggcgagt

gcgtgggcega
cctggtacca
tggccgaggg
agatcaacag
cccccctgac
gcgtgttcat
gcctgectgaa
tgcagagcgg
gcctgagcag
gcgaggtgac

gc

cagggtgacc
gcagaagcag
cgtgcccagc
cctgcagccc
cttcggccag
cttccccccc
caacttctac
caacagccag
caccctgacc

ccaccagggc

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

1

5

10

Page 37

15

60

120

180

240

300

360

420

480

540

600

642



Glu

Leu

Tyr

Ser

65

Glu

Thr

Pro

Gly

Asn

145

Asn

Ser

Thr

Thr

Ala

Asn

50

Gly

Asp

Phe

Thr

Ala

130

Val

Ser

Thr

Cys

Val

Trp

35

Ala

Ser

Phe

Gly

Val

115

Ser

Lys

Trp

Leu

Glu
195

Thr

20

Tyr

Lys

Gly

Gly

Ala

100

Ser

Val

Trp

Thr

Thr

180

Ala

Ile

Gln

Thr

Thr

Ser

85

Gly

Ile

Val

Lys

Asp

165

Leu

Thr

Thr

Gln

Leu

Gln

70

Thr

Phe

Ile

150

Gln

Thr

His

Cys

Lys

Ala

55

Phe

Tyr

Lys

Pro

Phe

135

Asp

Asp

Lys

Lys

Arg

Gln

40

Glu

Ser

Cys

Leu

Pro

120

Leu

Gly

Ser

Asp

Thr
200

Ala

25

Gly

Gly

Leu

Gln

Glu

105

Ser

Asn

Ser

Lys

Glu

185

Ser

Ser

Lys

Val

Lys

His

90

Leu

Ser

Asn

Glu

Asp

170

Tyr

Thr

Glu

Ser

Pro

Ile

75

His

Lys

Glu

Phe

Arg

155

Ser

Glu

Ser

Page 38

Asn

Pro

Ser

60

Asn

Tyr

Arg

Gln

Tyr

140

Gln

Thr

Arg

Pro

Ile

Gln

45

Arg

Ser

Val

Ala

Leu

125

Pro

Asn

Tyr

His

Ile
205

Tyr

30

Leu

Phe

Leu

Thr

Asp

110

Thr

Lys

Gly

Ser

Asn

190

Val

Ser

Leu

Ser

Gln

Pro

95

Ala

Ser

Asp

Val

Met

175

Ser

Lys

Tyr

Val

Gly

Pro

80

Leu

Ala

Gly

Ile

Leu

160

Ser

Tyr

Ser



Phe Asn Arg Asn Glu Cys

210

<210> 42

<211> 642
<212> DNA
<213>

<220>
<223>

<400> 42
gacatccaca

atcacatgtc
ggaaaatctc
aggttcagtg
gaagattttg
gggaccaagc
tccagtgagc
cccaaagaca
aacagttgga
ttgaccaagg
tcaacttcac
<210> 43

<211> 441
<212> PRT

<213>

<220>
<223>

<400> 43

tgactcagtc
gagcaagtga
ctcagctcct
gcagtggatc
ggagttatta
tggagctgaa
agttaacatc
tcaatgtcaa
ctgatcagga
acgagtatga

ccattgtcaa

Artificial Sequence

synthetic polynucleotide

tccagcctcc
gaatatttac
ggtctataat
aggcacacag
ctgtcaacat
acgggctgat
tggaggtgcc
gtggaagatt
cagcaaagac
acgacataac

gagcttcaac

Artificial Sequence

synthetic polypeptide

ctatctgcat
agttatttag
gcaaaaacct
ttttctctga
cattatgtta
gctgcaccaa
tcagtcgtgt
gatggcagtg
agcacctaca
agctatacct

aggaatgagt

ctgtgggaga
catggtatca
tagcagaagg
agatcaacag
ctccgctcac
ctgtatccat
gcttcttgaa
aacgacaaaa
gcatgagcag
gtgaggccac

gt

aactgtcacc
gcagaaacag
tgtgccatca
cctgcagcct
gttcggtgct
cttcccacca
caacttctac
tggcgtcctg
caccctcacg

tcacaagaca

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

1

5

10

Page 39

15

60

120

180

240

300

360

420

480

540

600

642



Ser

Ala

Ala

Lys

65

Leu

Ala

Leu

Ala

Leu

145

Gly

Asp

Pro

Lys

Leu

Met

Thr

50

Gly

Gln

Arg

Thr

Pro

130

Val

Ser

Leu

Ser

Val
210

Lys

Ser

35

Ile

Arg

Met

Tyr

Val

115

Gly

Lys

Leu

Tyr

Glu

195

Asp

Leu

20

Trp

Ser

Phe

Ser

Tyr

100

Ser

Ser

Gly

Ser

Thr

180

Thr

Lys

Ser

Val

Ser

Thr

Ser

85

Gly

Ser

Ala

Tyr

Ser

165

Leu

Val

Lys

Arg

Gly

Ile

70

Leu

Tyr

Ala

Ala

Phe

150

Ser

Thr

Ile

Ala

Gln

Gly

55

Ser

Arg

Tyr

Lys

Gln

135

Pro

Val

Ser

Cys

Val
215

Ala

Ser

40

Ser

Arg

Ser

Phe

Thr

120

Thr

Glu

His

Ser

Asn

200

Pro

Ser

25

Pro

Asn

Asp

Glu

Asp

105

Thr

Asn

Pro

Thr

Val

185

Val

Arg

Gly

Glu

Thr

Asn

Asp

90

Phe

Pro

Ser

Val

Phe

170

Thr

Ala

Asp

Phe

Thr

Tyr

Ala

75

Thr

Trp

Pro

Met

Thr

155

Pro

Val

His

Cys

Page 40

Ile

Arg

Ser

60

Lys

Ala

Gly

Ser

Val

140

Val

Ala

Pro

Pro

Gly
220

Phe

Leu

45

Pro

Asn

Met

Gln

Val

125

Thr

Thr

Val

Ser

Ala

205

Cys

Ser

30

Glu

Asp

Thr

Tyr

Gly

110

Tyr

Leu

Trp

Leu

Ser

190

Ser

Lys

Ser

Trp

Ser

Leu

Tyr

95

Thr

Pro

Gly

Asn

Gln

175

Thr

Ser

Pro

Tyr

Val

Val

Tyr

80

Cys

Thr

Leu

Cys

Ser

160

Ser

Trp

Thr

Cys



Ile

225

Pro

Val

Val

Gln

Gln

305

Ala

Pro

Ala

Glu

Tyr

385

Tyr

Cys

Lys

Val

Asp

Phe

290

Asp

Phe

Lys

Lys

Asp

370

Ser

Thr

Asp

Asp

Asp

275

Asn

Trp

Pro

Ala

Asp

355

Ile

Asn

Lys

Val

Val

Ile

260

Val

Ser

Leu

Ala

Pro

340

Lys

Thr

Thr

Leu

Pro

Leu

245

Ser

Glu

Thr

Asn

Pro

325

Gln

Val

Val

Gln

Asn
405

Glu

230

Thr

Lys

Val

Phe

Gly

310

Ile

Val

Ser

Glu

Pro

390

Val

Val

Ile

Asp

His

Arg

295

Lys

Glu

Tyr

Leu

Trp

375

Ile

Gln

Ser

Thr

Asp

Thr

280

Ser

Glu

Lys

Thr

Thr

360

Gln

Met

Lys

Ser

Leu

Pro

265

Ala

Val

Phe

Thr

Ile

345

Cys

Trp

Ser

Val

Thr

250

Glu

Gln

Ser

Lys

Ile

330

Pro

Met

Asn

Thr

Asn
410

Phe

235

Pro

Val

Thr

Glu

Cys

315

Ser

Pro

Ile

Gly

Asp

395

Trp

Page 41

Ile

Lys

Gln

Gln

Leu

300

Arg

Lys

Pro

Thr

Gln

380

Gly

Glu

Phe

Val

Phe

Pro

285

Pro

Val

Thr

Lys

Asp

365

Pro

Ser

Ala

Pro

Thr

Ser

270

Arg

Ile

Asn

Lys

Glu

350

Phe

Ala

Tyr

Gly

Pro

Cys

255

Trp

Glu

Met

Ser

Gly

335

Gln

Phe

Glu

Phe

Asn
415

Lys

240

Val

Phe

Glu

His

Ala

320

Arg

Met

Pro

Asn

Val

400

Thr



Phe Thr Cys Ser Val Leu His Glu Gly Leu His Asn His His Thr Glu

420

425

Lys Ser Leu Ser His Ser Pro Gly Lys

435

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

44

DNA
<220>
<223>

<400> 44
gaagtgatgc

tcctgtgcag
ccggagacga
ccagacagtg
ctgcaaatga
ggttactact
acacccccat
accctgggat
ggatccctgt
ctgagcagct
gttgcccacc
tgtaagcctt
cccaaggatg
agcaaggatg
gctcagacgc
cccatcatgc

gctttccctg

1323

tggtggagtc
cctctggatt
ggctggagtg
tgaaggggcg
gcagtctgag
ttgacttctg
ctgtctatcc
gcctggtcaa
ccagcggtgt
cagtgactgt
cggccagcag
gcatatgtac
tgctcaccat
atcccgaggt
aaccccggga
accaggactg

cccccatcga

440

Artificial Sequence

synthetic polynucleotide

tgggggagsc

cattttcagt
ggtcgcaacc
attcaccatc
gtctgaggac
gggccaaggc
actggcccct
gggctatttc
gcacaccttc
cccctccagc
caccaaggtg
agtcccagaa
tactctgact
ccagttcagc
ggagcagttc
gctcaatggc

gaaaaccatc

ttagtgaagc
agttatgcca
attagtagtg
tccagagaca
acggccatgt
accactctca
ggatctgctg
cctgagccag
ccagctgtcc
acctggccca
gacaagaaaa
gtatcatctg
cctaaggtca
tggtttgtag
aacagcactt
aaggagttca

tccaaaacca

Page 42

430

ctggagggtc

tgtcttgggt
gtggtagtaa
atgccaagaa
attactgtgc
cagtctcctc
cccaaactaa
tgacagtgac
tgcagtctga
gcgagaccgt
ttgtgcccag
tcttcatctt
cgtgtgttgt
atgatgtgga
tccgctcagt
aatgcagggt

aaggcagacc

cctgaaactc
tcgccagagt
cacctactct
caccctgtac
aagatattat
agccaaaacg
ctccatggtg
ctggaactct
cctctacact
cacctgcaac
ggattgtggt
ccccccaaag
ggtagacatc
ggtgcacaca
cagtgaactt
caacagtgca

gaaggctcca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



caggtgtaca
tgcatgataa
ccagcggaga
tacagcaagc
gtgttacatg
aaa

<210> 45

<211> 17

<212> PRT

<213>

<220>
<223>

<400> 45

ccattccacc
cagacttctt
actacaagaa

tcaatgtgca

agggcctgca

tcccaaggag
ccctgaagac
cactcagccc
gaagagcaac

caaccaccat

Artificial Sequence

synthetic polypeptide

cagatggcca
attactgtgg
atcatggaca
tgggaggcag

actgagaaga

aggataaagt
agtggcagtg
cagatggctc
gaaatacttt

gcctctccca

cagtctgacc
gaatgggcag
ttacttcgtc
cacctgctct

ctctcctggt

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

1

Gly

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

46
108
PRT

<220>

<223>

<400> 46

5

Artificial Sequence

synthetic polypeptide

10

15

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

1

5

10

15

Glu Thr Val Thr Ile Thr Cys Arg Ala Ser Glu Asn Ile Tyr Ser Tyr

20

25

30

Page 43

1080

1140

1200

1260

1320

1323



Leu Ala Trp Gln

35

Tyr

Asn Ala Thr

50

Tyr Lys

Ser Ser Thr

65

Gly Gly

Glu Phe Ser

85

Asp Gly

Thr Phe Ala

100

Gly Gly

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

47
324
DNA

<220>
<223>

<400> 47
gacatccaca tgactcagtc

atcacatgtc gagcaagtga

ggaaaatctc ctcagctcct

ggttcagtgg cagtggatca

agattttggg agttattact

gaccaagctg gagctgaaac

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

48
117
PRT

<220>
<223>

Gln

Leu

Gln
70

Thr

Gln
40

Lys

Ala
55

Glu
Phe Ser
Tyr

Cys

Lys Leu

Artificial Sequence

synthetic polynucleotide

tccagcctcc
gaatatttac
gtctataatg
ggcacacatt

gtcaacatca

g88¢

Artificial Sequence

synthetic polypeptide

Gly

Leu

Gln

Glu
105

Lys Ser

Val Pro

Ile
75

Lys

His His

90

Leu Lys

ctatctgcat

agttatttag

caaaaacctt

ttctctgaag

ttatgttact

Page 44

Gln Leu Leu Val
45

Pro

Ser
60

Arg Phe Ser Gly

Ser Leu Gln Pro
80

Asn

Val Thr Pro Leu
95

Tyr

Arg

ctgtgggaga aactgtcacc
catggtatca gcagaaacag
agcagaaggt gtgccatcaa
atcaacagcc tgcagcctga

ccgctcacgt tcggtgectgg

60

120

180

240

300

324



<400>

48

Glu Val Met

1

Ser

Ala

Ala

Lys

65

Leu

Ala

Leu

Leu

Met

Thr

50

Gly

Gln

Arg

Thr

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

<220>
<223>

<400>
gaagtgatgc tggtggagtc tgggggaggc ttagtgaagc

Lys

Ser
35

Ile

Arg

Met

Tyr

Val
115

49
351
DNA

Leu

Leu

20

Trp

Ser

Phe

Ser

Tyr

100

Ser

Val

Ser

Val

Ser

Thr

Ser

85

Gly

Ser

Glu

Cys

Arg

Gly

Ile

70

Leu

Tyr

Ser

Ala

Gln

Gly

55

Ser

Arg

Tyr

Artificial Sequence

Gly

Ala

Ser

40

Ser

Arg

Ser

Phe

synthetic polynucleotide

49

Gly

Ser

25

Pro

Asn

Asp

Glu

Asp
105

Gly

10

Gly

Glu

Thr

Asn

Asp

90

Phe

Leu

Phe

Thr

Tyr

Ala

75

Thr

Trp

tcctgtgcag cctctggatt cattttcagt agttatgcca

ccggagacga ggctggagtg ggtcgcaacc attagtagtg

ccagacagtg tgaaggggcg attcaccatc tccagagaca

Val Lys Pro Gly Gly
15

Ile Phe Ser Ser Tyr
30

Arg Leu Glu Trp Val
45

Ser Pro Asp Ser Val
60

Lys Asn Thr Leu Tyr
80

Ala Met Tyr Tyr Cys
95

Gly Gln Gly Thr Thr
110

ctggagggtc cctgaaactc
tgtcttgggt tcgccagagt
gtggtagtaa cacctactct

atgccaagaa caccctgtac

Page 45

60

120

180

240



ctgcaaatga gcagtctgag gtctgaggac acggccatgt attactgtgc aagatattat 300
ggttactact ttgacttctg gggccaaggc accactctca cagtctcctc a 351
<210> 50

<211> 214

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide

<400> 50
Asp Ile His Met Thr Gln Ser Pro Ala Ser Leu Ser Ala Ser Val Gly
1 5 10 15

Glu Thr Val Thr Ile Thr Cys Arg Ala Ser Glu Asn Ile Tyr Ser Tyr
20 25 30

Leu Ala Trp Tyr Gln Gln Lys Gln Gly Lys Ser Pro Gln Leu Leu Val
35 40 45

Tyr Asn Ala Lys Thr Leu Ala Glu Gly Val Pro Ser Arg Phe Ser Gly
50 55 60

Ser Gly Ser Gly Thr Gln Phe Ser Leu Lys Ile Asn Ser Leu Gln Pro
65 70 75 80

Glu Asp Phe Gly Ser Tyr Tyr Cys Gln His His Tyr Val Thr Pro Leu
85 90 95

Thr Phe Gly Ala Gly Thr Lys Leu Glu Leu Lys Arg Thr Val Ala Ala
100 105 110

Pro Ser Val Phe Ile Phe Pro Pro Ser Asp Glu Gln Leu Lys Ser Gly
115 120 125

Thr Ala Ser Val Val Cys Leu Leu Asn Asn Phe Tyr Pro Arg Glu Ala
130 135 140

Page 46



Lys

145

Glu

Ser

Ala

Phe

Val

Ser

Thr

Cys

Asn
210

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

<220>
<223>

<400>

gacatccaca tgacccagag

Gln

Val

Leu

Glu
195

Arg

51
642
DNA

Trp

Thr

Thr

180

Val

Gly

Lys

Glu

165

Leu

Thr

Glu

Val Asp Asn
150

Gln Asp Ser

Ser Lys Ala

His Gln Gly

200

Cys

Artificial Sequence

synthetic polynucleotide

51

atcacctgca

ggcaagagcc

aggttcagcg

gaggacttcg

ggcaccaagc

agcgacgagc

cccagggagsg

gagagcgtga

ctgagcaagg

gggccagega
cccagctgct
gcageggeag
gcagctacta
tggagctgaa
agctgaagag
ccaaggtgca
ccgagcagga

ccgactacga

cceccgecage
gaacatctac
ggtgtacaac
cggcacccag
ctgccagcac
gaggaccgtg
cggcaccgcec
gtggaaggtyg
cagcaaggac

gaagcacaag

Ala

Lys

Asp

185

Leu

Leu

Asp

170

Tyr

Ser

Gln

155

Ser

Glu

Ser

ctgagcgcca

agctacctgg

gccaagaccc

ttcagcctga

cactacgtga

gccgecccca

agcgtggtgt

gacaacgccc

agcacctaca

gtgtacgcct

Ser Gly Asn

Thr Tyr Ser

Lys His Lys

190

Pro Val Thr

205

gcgtgggcega
cctggtacca
tggccgaggg
agatcaacag
cccccctgac
gcgtgttcat
gcctgetgaa
tgcagagcgg
gcctgagcag

gcgaggtgac

Page 47

Gln
160

Ser

Leu Ser

175

Val Tyr

Lys Ser

gaccgtgacc
gcagaagcag
cgtgcccagc
cctgcagccc
cttcggcgcec
cttccccccc
caacttctac
caacagccag
caccctgacc

ccaccagggc

60

120

180

240

300

360

420

480

540

600



ctgagcagcc ccgtgaccaa gagcttcaac aggggcgagt gc 642

<210> 52

<211> 447

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide

<400> 52
Glu Val Met Leu Val Glu Ser Gly Gly Gly Leu Val Lys Pro Gly Gly
1 5 10 15

Ser Leu Lys Leu Ser Cys Ala Ala Ser Gly Phe Ile Phe Ser Ser Tyr
20 25 30

Ala Met Ser Trp Val Arg Gln Ser Pro Glu Thr Arg Leu Glu Trp Val
35 40 45

Ala Thr Ile Ser Ser Gly Gly Ser Asn Thr Tyr Ser Pro Asp Ser Val
50 55 60

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

Leu Gln Met Ser Ser Leu Arg Ser Glu Asp Thr Ala Met Tyr Tyr Cys
85 90 95

Ala Arg Tyr Tyr Gly Tyr Tyr Phe Asp Phe Trp Gly Gln Gly Thr Thr
100 105 110

Leu Thr Val Ser Ser Ala Ser Thr Lys Gly Pro Ser Val Phe Pro Leu
115 120 125

Ala Pro Ser Ser Lys Ser Thr Ser Gly Gly Thr Ala Ala Leu Gly Cys
130 135 140

Page 48



Leu

145

Gly

Ser

Leu

Thr

Thr

225

Phe

Pro

Val

Thr

Val

305

Cys

Ser

Val

Ala

Gly

Gly

Lys

210

Cys

Leu

Glu

Lys

Lys

290

Leu

Lys

Lys

Lys

Leu

Leu

Thr

195

Val

Pro

Phe

Val

Phe

275

Pro

Thr

Val

Ala

Asp

Thr

Tyr

180

Gln

Asp

Pro

Pro

Thr

260

Asn

Arg

Val

Ser

Lys
340

Tyr

Ser

165

Ser

Thr

Lys

Cys

Pro

245

Cys

Trp

Glu

Leu

Asn

325

Gly

Phe

150

Gly

Leu

Tyr

Lys

Pro

230

Val

Tyr

Glu

His

310

Lys

Gln

Pro

Val

Ser

Ile

Val

215

Ala

Pro

Val

Val

Gln

295

Gln

Ala

Pro

Glu

His

Ser

Cys

200

Glu

Pro

Lys

Val

Asp

280

Tyr

Asp

Leu

Arg

Pro

Thr

Val

185

Asn

Pro

Glu

Asp

Asp

265

Gly

Asn

Trp

Pro

Glu
345

Val

Phe

170

Val

Val

Lys

Leu

Thr

250

Val

Val

Ser

Leu

Ala

330

Pro

Thr

155

Pro

Thr

Asn

Ser

Leu

235

Leu

Ser

Glu

Thr

Asn

315

Pro

Gln

Page 49

Val

Ala

Val

His

Cys

220

Gly

Met

His

Val

Tyr

300

Gly

Ile

Val

Ser

Val

Pro

Lys

205

Asp

Gly

Ile

Glu

His

285

Arg

Lys

Glu

Tyr

Trp

Leu

Ser

190

Pro

Lys

Pro

Ser

Asp

270

Asn

Val

Glu

Lys

Thr
350

Asn

Gln

175

Ser

Ser

Thr

Ser

Arg

255

Pro

Ala

Val

Tyr

Thr

335

Leu

Ser

160

Ser

Ser

Asn

His

Val

240

Thr

Glu

Lys

Ser

Lys

320

Ile

Pro



Pro Ser Arg

355

Val Lys

370

Gly

Gly Gln

385

Pro

Asp Gly Ser

Trp Gln Gln

His
435

His Asn

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

53
1341
DNA

<220>
<223>

<400> 53
gaggtgatgc

agctgcgccg
cccgagacca
cccgacageg
ctgcagatga
ggctactact
aagggcccca

gccctgggcet

Glu Glu

Phe

Tyr

Glu Asn

Met

Pro

Asn

Thr Lys

360

Ser
375

Asp

Tyr Lys

390

Phe Phe

405

Gly Asn

420

Tyr Thr

tggtggagag
ccagcggctt
ggctggagtg
tgaagggcag
gcagcctgag
tcgacttctg
gcgtgttccc

gcctggtgaa

Leu

Val

Gln

Tyr Ser

Phe

Ser

Ser
440

Lys

Artificial Sequence

synthetic polypeptide

cggeggeesc
catcttcagc
ggtggccacc
gttcaccatc
gagcgaggac
gggccaggec
cctggccccc

ggactacttc

Asn Gln Val

Ile Ala Val

Thr Thr Pro

395

Leu Thr

410

Lys

Cys Ser Val

425

Leu Ser Leu

ctggtgaagc
agctacgcca
atcagcagcg
agcagggaca
accgccatgt
accaccctga
agcagcaaga

cccgageccg

Page 50

Leu Thr

365

Ser

Glu
380

Trp Glu

Pro Val Leu

Val Asp Lys

Glu
430

Met His

Pro
445

Ser Gly

ccggeggeag
tgagctgggt
gcggcagcaa
acgccaagaa
actactgcgc
ccgtgagcag
gcaccagegg

tgaccgtgag

Cys Leu

Asn

Ser

Ser
400

Asp

Ser
415

Arg

Ala Leu

Lys

cctgaagctg
gaggcagagce
cacctacagc
caccctgtac
caggtactac
cgccagcacc
cggcaccgcec

ctggaacagc

60

120

180

240

300

360

420

480



ggcgccctga
agcctgagca
aacgtgaacc
gacaagaccc
ttcctgttcc
tgcgtggteg
ggcgtggagg
agggtggtga
tgcaaggtga
ggccagccca
aaccaggtga
tgggagagca
gacggcagct
aacgtgttca
ctgagcctga
<210>
<211>

<212>
<213>

54
214
PRT

<220>

<223>

<400> 54

ccagcggcegt
gcgtggtgac
acaagcccag
acacctgccc
cccccaagcec
tggacgtgag
tgcacaacgc
gcgtgetgac
gcaacaaggc
gggagcccca
gcctgacctg
acggccagcc
tcttcctgta
gctgcagegt

gccccggcaa

gcacaccttc
cgtgcccagc
caacaccaag
cccctgeccc
caaggacacc
ccacgaggac
caagaccaag
cgtgctgcac
cctgcccgcec
ggtgtacacc
cctggtgaag
cgagaacaac
cagcaagctg
gatgcacgag

g

Artificial Sequence

synthetic polypeptide

cccgecegtgc
agcagcctgg
gtggacaaga
gcccccgagce
ctgatgatca
cccgaggtga
cccagggagsg

caggactggc

cccatcgaga
ctgcccccca
ggcttctacc
tacaagacca
accgtggaca

gccctgcaca

tgcagagcag
gcacccagac
aggtggagcc
tgctgggcege
gcaggacccc
agttcaactg
agcagtacaa
tgaacggcaa
agaccatcag
gcagggagea
ccagcgacat
ccccccccgt
agagcaggtg

accactacac

cggcctgtac
ctacatctgc
caagagctgc
ccccagegtg
cgaggtgacc
gtacgtggac
cagcacctac
ggagtacaag
caaggccaag
gatgaccaag
cgccgtggag
gctggacagc
gcagcagggc

ccagaagagc

Asp Ile Val Met Thr Gln Ser His Lys Phe Met Ser Thr Ser Val Gly

1

5

10

15

Asp Arg Val Ser Ile Thr Cys Lys Ala Ser Gln Asp Val Ser Asn Ala

20

25

Page 51

30

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1341



Val

Tyr

Ser

65

Glu

Thr

Pro

Gly

Asn

145

Asn

Ser

Thr

Phe

Ala

Trp

50

Gly

Asp

Phe

Thr

Ala

130

Val

Ser

Thr

Cys

Asn
210

<210>
<211>

Trp

35

Ala

Ser

Leu

Gly

Val

115

Ser

Lys

Trp

Leu

Glu

195

Arg

55
642

Tyr

Ser

Gly

Ala

Gly

100

Ser

Val

Trp

Thr

Thr

180

Ala

Asn

Gln

Phe

Thr

Leu

85

Gly

Ile

Val

Lys

Asp

165

Leu

Thr

Glu

Gln

Arg

Glu

70

Thr

Phe

Ile

150

Gln

Thr

His

Cys

Lys

His

55

Tyr

Tyr

Arg

Pro

Phe

135

Asp

Asp

Lys

Lys

Pro

40

Thr

Thr

Cys

Leu

Pro

120

Leu

Gly

Ser

Asp

Thr
200

Gly

Leu

Gln

Glu

105

Ser

Asn

Ser

Lys

Glu

185

Ser

Gln

Val

Thr

Gln

90

Ile

Ser

Asn

Glu

Asp

170

Tyr

Thr

Ser

Pro

Ile

75

His

Lys

Glu

Phe

Arg

155

Ser

Glu

Ser

Pro

Asp

60

Ser

Tyr

Arg

Gln

Tyr

140

Gln

Thr

Arg

Pro

Page 52

Arg

45

Arg

Arg

Asn

Ala

Leu

125

Pro

Asn

Tyr

His

Ile
205

Leu

Phe

Val

Thr

Asp

110

Thr

Lys

Gly

Ser

Asn

190

Val

Leu

Thr

Gln

Pro

95

Ala

Ser

Asp

Val

Met

175

Ser

Lys

Ile

Gly

Ala

80

Tyr

Ala

Gly

Ile

Leu

160

Ser

Tyr

Ser



<212>
<213>

DNA
<220>
<223>

<400> 55
gacatcgtga

atcacctgta
ggccagtccc

cggttcaccg

gaggatctgg
ggcaccaggc
tccagcgagc
cccaaggata
aactcctgga
ctgaccaagg
tccacctccc
<210> 56

<211> 444
<212> PRT

<213>

<220>
<223>

<400> 56

tgacccagtc
aggcctccca
ctcggctgct
gctccggatc
ctctgtatta
tggagatcaa
agctgacctc
tcaacgtgaa
ccgaccagga
atgagtacga

ccatcgtgaa

Artificial Sequence

synthetic polynucleotide

ccacaagttc

ggacgtgagc
gatctattgg
cggcaccgag
ttgtcagcag
gagagctgat
cggcggagcec
gtggaagatc
cagcaaggac
gcggcacaac

gtccttcaat

Artificial Sequence

synthetic polypeptide

atgagcacca
aacgccgtgg
gcttccttca
tataccctga
cactacaata
gctgccccca
tccgtggtgt
gacggcageg
tccacctatt
agctatacct

aggaatgagt

gcgtgggcega
cctggtatca
ggcacaccgg
ccatctcccg
ccccctacac
ccgtgagcat
gcttcctgaa
agcggcagaa
ccatgtcctc
gtgaggccac

gcC

tcgggtgtcc
gcagaagcct
cgtgcccgat
ggtgcaggcc
cttcggeggc
cttccctccc
caacttctac
tggcgtgctg
caccctgacc

CCacCaagacc

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

1

5

10

15

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

20

25

30

Pro Met Phe Trp Val Arg Gln Thr Pro Glu Lys Arg Met Glu Trp Val

35

40

Page 53

45

60

120

180

240

300

360

420

480

540

600

642



Ala

Lys

65

Leu

Val

Gly

Tyr

Leu

145

Trp

Leu

Ser

Ser

Lys
225

Tyr

50

Gly

Gln

Arg

Thr

Pro

130

Gly

Asn

Gln

Thr

Ser

210

Pro

Ile

Arg

Met

Pro

Leu

115

Leu

Cys

Ser

Ser

Trp

195

Thr

Cys

Ser

Phe

Ser

Ser

100

Val

Ala

Leu

Gly

Asp

180

Pro

Lys

Ile

Asn

Thr

Ser

85

Ala

Thr

Pro

Val

Ser

165

Leu

Ser

Val

Cys

Gly

Val

70

Leu

Arg

Val

Gly

Lys

150

Leu

Tyr

Glu

Thr
230

Gly

55

Ser

Lys

Tyr

Ser

Ser

135

Gly

Ser

Thr

Thr

Lys

215

Val

Asp

Arg

Ser

Asp

Ala

120

Ala

Tyr

Ser

Leu

Val

200

Lys

Pro

Ser

Asp

Val

Glu

105

Ala

Ala

Phe

Gly

Ser

185

Thr

Ile

Glu

Thr

Asn

Asp

90

Trp

Lys

Gln

Pro

Val

170

Ser

Cys

Val

Val

Tyr

Ala

75

Thr

Phe

Thr

Thr

Glu

155

His

Ser

Asn

Pro

Ser
235

Page 54

Tyr

60

Ala

Ala

Thr

Asn

140

Pro

Thr

Val

Val

Arg

220

Ser

Pro

Asn

Ile

Tyr

Pro

125

Ser

Val

Phe

Thr

Ala

205

Asp

Val

Asp

Thr

Tyr

Trp

110

Pro

Met

Thr

Pro

Val

190

His

Cys

Phe

Thr

Leu

Tyr

95

Gly

Ser

Val

Val

Ala

175

Pro

Pro

Gly

Ile

Val

Tyr

80

Cys

Gln

Val

Thr

Thr

160

Val

Ser

Ala

Cys

Phe
240



Pro

Thr

Ser

Arg

Ile

305

Asn

Lys

Glu

Phe

Ala

385

Tyr

Gly

His

Pro

Cys

Trp

Glu

290

Met

Ser

Gly

Gln

Phe

370

Glu

Phe

Asn

Thr

Lys

Val

Phe

275

Glu

His

Ala

Arg

Met

355

Pro

Asn

Val

Thr

Glu
435

Pro

Val

260

Val

Gln

Gln

Ala

Pro

340

Ala

Glu

Tyr

Tyr

Phe

420

Lys

Lys

245

Val

Asp

Phe

Asp

Phe

325

Lys

Lys

Asp

Lys

Ser

405

Thr

Ser

Asp

Asp

Asp

Asn

Trp

310

Pro

Ala

Asp

Ile

Asn

390

Lys

Cys

Leu

Val

Ile

Val

Ser

295

Leu

Ala

Pro

Lys

Thr

375

Thr

Leu

Ser

Ser

Leu

Ser

Glu

280

Thr

Asn

Pro

Gln

Val

360

Val

Gln

Asn

Val

His
440

Thr

Lys

265

Val

Phe

Gly

Ile

Val

345

Ser

Glu

Pro

Val

Leu

425

Ser

Ile

250

Asp

His

Arg

Lys

Glu

330

Tyr

Leu

Trp

Ile

Gln

410

His

Pro

Thr

Asp

Thr

Ser

Glu

315

Lys

Thr

Thr

Gln

Met

395

Lys

Glu

Gly

Leu

Pro

Ala

Val

300

Phe

Thr

Ile

Cys

Trp

380

Ser

Gly

Page 55

Thr

Glu

Gln

285

Ser

Lys

Ile

Pro

Met

365

Asn

Thr

Asn

Leu

Pro

Val

270

Thr

Glu

Cys

Ser

Pro

350

Ile

Gly

Asp

Trp

His
430

Lys

255

Gln

Gln

Leu

Arg

Lys

335

Pro

Thr

Gln

Gly

Glu

415

Asn

Val

Phe

Pro

Pro

Val

320

Thr

Lys

Asp

Pro

Ser

400

Ala

His



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

57
1332
DNA

<220>
<223>

<400> 57
gaggtgatsgc

agctgcgccg
cccgagaaga
cccgacaccg
ctgcagatga
gccaggtacg
gccaagacca
agcatggtga
tggaacagcg
ctgtacaccc
acctgcaacg
gactgcggct
ccccccaage
gtggacatca
gtgcacaccg
agcgagctgc
aacagcgccg
aaggcccccc
agcctgacct

aacggccagc

tggtggagag
ccagcggctt
ggatggagtg
tgaagggcag
gcagcctgaa
acgagtggtt
ccccccccag
ccctgggcetg
gcagcctgag
tgagcagcag
tggcccaccc
gcaagccctg
ccaaggacgt
gcaaggacga
cccagaccca
ccatcatgca
ccttccccgc
aggtgtacac
gcatgatcac

ccgccgagaa

Artificial Sequence

synthetic polynucleotide

cggeggeesc
caccttcagc
ggtggcctac
gttcaccgtg
gagcgtggac
cgcctactgg
cgtgtacccc
cctggtgaag
cagcggegtg
cgtgaccgtg
cgccagcagc
catctgcacc
gctgaccatc
ccccgaggtg
gcccagggag

ccaggactgg

ccccatcgag
catccccccc
cgacttcttc

ctacaagaac

ctggtgcagc
agctacccca
atcagcaacg

agcagggaca

accgccatct
ggccagggcea
ctggcccccg
ggctacttcc
cacaccttcc

cccagcagca

accaaggtgg
gtgcccgagg
accctgaccc
cagttcagct
gagcagttca
ctgaacggca
aagaccatca
cccaaggagc
cccgaggaca

acccagccca

Page 56

ccggeggeag
tgttctgggt
geggegacag
acgccaagaa
actactgcgt
ccctggtgac
gcagcgecgce
ccgagcccgt
ccgeccgtgcet
cctggcccag
acaagaagat
tgagcagcgt
ccaaggtgac
ggttcgtgga
acagcacctt
aggagttcaa
gcaagaccaa
agatggccaa
tcaccgtgga

tcatggacac

caggaggctg
gaggcagacc
cacctactac
caccctgtac
gaggcccagc
cgtgagcagc
ccagaccaac
gaccgtgacc
gcagagcgac
cgagaccgtg
cgtgcccagg
gttcatcttc
ctgcgtggtsg
cgacgtggag
caggagcgtg
gtgcagggtyg
gggcaggecc
ggacaaggtg
gtggcagtgg

cgacggcagc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200



tacttcgtgt acagcaagct gaacgtgcag aagagcaact gggaggccgg caacaccttc

acctgcagcg tgctgcacga gggcctgcac aaccaccaca ccgagaagag cctgagccac

agccccggea ag

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

<400>

58
202
PRT
Homo

58

Met Lys Val

1

Trp

Thr

Arg

Leu

65

Leu

Thr

Gly

Ser

Lys

Cys

Ser

50

Tyr

Cys

Glu

Thr

Ala
130

His

Ala

35

Gln

Tyr

Gly

Lys

Ser

115

Leu

sapiens

Leu Ala

Gly Ala

20

Ile Arg

Leu Ala

Thr Ala

Pro Asn

85

Ala Lys
100

Leu Gly

Ser Leu

Ala

Gly

His

Gln

Gln

70

Val

Leu

Asn

His

Gly

Ser

Pro

Leu

55

Gly

Thr

Val

Ile

Ser
135

Val

Pro

Cys

40

Asn

Glu

Asp

Glu

Thr

120

Lys

Val

Leu

25

His

Gly

Pro

Phe

Leu

105

Arg

Leu

Pro

10

Pro

Asn

Ser

Phe

Pro

90

Tyr

Asp

Asn

Leu

Ile

Asn

Ala

Pro

75

Pro

Arg

Gln

Ala

Page 57

Leu

Thr

Leu

Asn

60

Asn

Phe

Ile

Lys

Thr
140

Leu

Pro

Met

45

Ala

Asn

His

Val

Ile

125

Ala

Val

Val

30

Asn

Leu

Leu

Ala

Val

110

Leu

Asp

Leu

15

Asn

Gln

Phe

Asp

Asn

95

Tyr

Asn

Ile

His

Ala

Ile

Ile

Lys

80

Gly

Leu

Pro

Leu

1260

1320

1332



Arg Gly Leu Leu

145

Val Gly His Val

Val Phe Gln Lys

180

Gln Ile Ile Ala

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

<220>
<223>

<400>

195

59
202
PRT

Ser

Asp

165

Lys

Val

Asn

150

Val

Lys

Leu

Val

Thr

Leu

Ala

Artificial Sequence

synthetic polypeptide

59

Met Lys Val Leu

1

Trp

Thr

Arg

Leu

65

Leu

Lys

Cys

Ser

50

Tyr

Cys

His Gly
20

Ala Ile

35

Gln Leu

Tyr Thr

Gly Pro

Ala

Ala

Arg

Ala

Ala

Asn
85

Ala

Gly

His

Gln

Gln

70

Val

Gly

Ser

Pro

Leu

55

Gly

Thr

Leu

Tyr

Gly

Gln
200

Val

Pro

Cys

40

Asn

Glu

Asp

Cys

Gly

Cys

185

Ala

Val

Leu

25

His

Gly

Pro

Phe

Arg

Pro

170

Gln

Phe

Pro

10

Pro

Asn

Ser

Phe

Pro
90

Leu Cys Ser

155

Asp Thr Ser

Leu Leu Gly

Leu

Ile

Asn

Ala

Pro

75

Pro

Page 58

Leu

Thr

Leu

Asn

60

Asn

Phe

Leu

Pro

Met

45

Ala

Asn

His

Gly

Lys
190

Val

Val

30

Asn

Leu

Leu

Ala

Tyr

Lys

175

Tyr

Leu

15

Asn

Gln

Phe

Asp

Asn
95

His
160

Asp

Lys

His

Ala

Ile

Ile

Lys

80

Gly



Thr

Gly

Ser

Arg

145

Val

Val

Gln

Glu

Thr

Ala

130

Gly

Gly

Phe

Val

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

<220>
<223>

<400>

Lys

Ser
115

Leu

Leu

His

Gln

Ile

195

60
202
PRT

Ala

100

Leu

Ser

Leu

Val

Lys

180

Ser

Lys

Gly

Leu

Ser

Asp

165

Lys

Val

Leu

Asn

His

Asn

150

Val

Lys

Val

Val

Ile

Ser

135

Val

Thr

Leu

Val

Artificial Sequence

synthetic polypeptide

60

Glu

Thr

120

Lys

Leu

Tyr

Gly

Gln
200

Met Lys Val Leu Ala Ala Gly Vval

1

5

Trp Lys His Gly Ala Gly Ser Pro

20

Leu Tyr Arg Ile Val
105

Arg Asp Gln Lys Ile
125

Leu Asn Ala Thr Ala
140

Cys Arg Leu Cys Ser
155

Gly Pro Asp Thr Ser
170

Cys Gln Leu Leu Gly
185

Ala Phe

Val Pro Leu Leu Leu
10

Leu Pro Ile Thr Pro
25

Thr Cys Ala Ile Arg His Pro Cys His Asn Asn Leu Met

35

40

45

Page 59

Val

110

Leu

Asp

Lys

Gly

Thr
190

Tyr

Asn

Ile

Tyr

Lys

175

Tyr

Leu

Pro

Leu

His

160

Asp

Lys

Val Leu His

15

Val Asn Ala

30

Asn Gln Ile



Arg

Leu

65

Leu

Thr

Gly

Ser

Arg

145

Val

Ala

Gln

Ser

50

Tyr

Cys

Glu

Thr

Ala

130

Gly

Gly

Phe

Val

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

<220>
<223>

<400>

Gln

Tyr

Gly

Lys

Ser

115

Leu

Leu

His

Gln

Ile

195

61
15
PRT

Leu

Thr

Pro

Ala

100

Leu

Ser

Leu

Val

Arg

180

Ser

Ala

Ala

Asn

85

Lys

Gly

Leu

Ser

Asp

165

Lys

Val

Gln

Gln

70

Val

Leu

Asn

His

Asn

150

Val

Lys

Val

Leu

55

Gly

Thr

Val

Ile

Ser

135

Val

Pro

Leu

Val

Artificial Sequence

synthetic polypeptide

61

Asn

Glu

Asp

Glu

Thr

120

Lys

Leu

Pro

Gly

Gln
200

Gly

Pro

Phe

Leu

105

Arg

Leu

Cys

Val

Cys

185

Ala

Ser

Phe

Pro

90

Tyr

Asp

Asn

Arg

Pro

170

Gln

Phe

Ala

Pro

75

Pro

Arg

Gln

Ala

Leu

155

Asp

Leu

Page 60

Asn

60

Asn

Phe

Ile

Lys

Thr

140

Cys

His

Leu

Ala

Asn

His

Val

Ile

125

Ala

Ser

Ser

Gly

Leu

Leu

Ala

Val

110

Leu

Asp

Lys

Asp

Thr
190

Phe

Asp

Asn

95

Tyr

Asn

Ile

Tyr

Lys

175

Tyr

Ile

Lys

80

Gly

Leu

Pro

Leu

His

160

Glu

Lys



Thr Tyr Gly Pro Asp Thr Ser Gly Lys Asp Val Phe Gln Lys Lys

1

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

<220>
<223>

<400>

62
448
PRT

5

Artificial Sequence

synthetic polypeptide

62

Gln Val Gln

1

Ser

Trp

Gly

Ser

65

Leu

Tyr

Met

Leu

Leu

Met

Gln

50

Val

Tyr

Cys

Val

Ala
130

Arg

His

35

Ile

Lys

Leu

Thr

Thr

115

Pro

Leu

Leu

20

Trp

Lys

Gly

Gln

Cys

100

Val

Ser

Gln

Ser

Val

Ala

Arg

Met

85

Trp

Ser

Ser

Glu

Cys

Arg

Lys

Phe

70

Asn

Glu

Ser

Lys

Ser

Ala

Gln

Ser

55

Thr

Ser

Trp

Ala

Ser
135

Gly

Ala

Ala

40

Asp

Ile

Leu

Asp

Ser

120

Thr

10

Gly Gly Leu
10

Ser Gly Phe
25

Pro Gly Lys

Asp Tyr Ala

Ser Arg Asp
75

Lys Thr Glu
90

Leu Asp Phe
105

Thr Lys Gly

Ser Gly Gly

Page 61

Val

Thr

Gly

Thr

60

Asp

Asp

Trp

Pro

Thr
140

Lys

Phe

Leu

45

Tyr

Ser

Thr

Gly

Ser

125

Ala

Pro

Ser

30

Glu

Tyr

Lys

Ala

Gln

110

Val

Ala

15

Gly

15

His

Trp

Ala

Asn

Val

95

Gly

Phe

Leu

Gly

Ala

Val

Glu

Thr

80

Tyr

Thr

Pro

Gly



Cys

145

Ser

Ser

Ser

Asn

His

225

Val

Thr

Glu

Lys

Ser

305

Lys

Ile

Leu

Gly

Ser

Leu

Thr

210

Thr

Phe

Pro

Val

Thr

290

Val

Cys

Ser

Val

Ala

Gly

Gly

195

Lys

Cys

Leu

Glu

Lys

275

Lys

Leu

Lys

Lys

Lys

Leu

Leu

180

Thr

Val

Pro

Phe

Val

260

Phe

Pro

Thr

Val

Ala

Asp

Thr

165

Tyr

Gln

Asp

Pro

Pro

245

Thr

Asn

Arg

Val

Ser

325

Lys

Tyr

150

Ser

Ser

Thr

Lys

Cys

230

Pro

Cys

Trp

Glu

Leu

310

Asn

Gly

Phe

Gly

Leu

Tyr

Arg

215

Pro

Lys

Val

Tyr

Glu

295

His

Lys

Gln

Pro

Val

Ser

Ile

200

Val

Ala

Pro

Val

Val

280

Gln

Gln

Ala

Pro

Glu

His

Ser

185

Cys

Glu

Pro

Lys

Val

265

Asp

Tyr

Asp

Leu

Arg

Pro

Thr

170

Val

Asn

Pro

Glu

Asp

250

Asp

Gly

Asn

Trp

Pro

330

Glu

Val

155

Phe

Val

Val

Lys

Leu

235

Thr

Val

Val

Ser

Leu

315

Ala

Pro

Thr

Pro

Thr

Asn

Ser

220

Leu

Leu

Ser

Glu

Thr

300

Asn

Pro

Gln

Page 62

Val

Ala

Val

His

205

Cys

Gly

Met

His

Val

285

Tyr

Gly

Ile

Val

Ser

Val

Pro

190

Lys

Asp

Gly

Ile

Glu

270

His

Arg

Lys

Glu

Tyr

Trp

Leu

175

Ser

Pro

Lys

Pro

Ser

255

Asp

Asn

Val

Glu

Lys

335

Thr

Asn

160

Gln

Ser

Ser

Thr

Ser

240

Arg

Pro

Ala

Val

Tyr

320

Thr

Leu



Ser
355

Pro Pro

Val
370

Leu Lys

Asn Gln

385

Gly

Ser Asp Gly

Arg Trp Gln

Asn
435

Leu His

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

63
1344
DNA

<220>
<223>

<400> 63
caggtgcagc

agctgcgcecg
cccggcaagg
tactacgccg
ctgtacctgc
tgggagtggg

accaagggcc

340

Arg Glu

Phe

Gly

Pro Glu

Glu

Tyr

Asn

Met Thr

360

Pro Ser

375

Asn Tyr

390

Phe
405

Ser

Gln
420

Gly

His Tyr

tgcaggagag
ccagcggctt
gcctggagtg
agagcgtgaa
agatgaacag
acctggactt

ccagcgtgtt

Phe

Asn

Thr

Leu Tyr

Val Phe

Gln Lys

440

Artificial Sequence

synthetic polynucleotide

cggegeegsc
caccttcagc
ggtgggccag
gggcaggttc

cctgaagacc

ctggggccag

cccecctggec

345

Lys Asn Gln

Asp Ile Ala

Thr Thr

395

Lys

Ser Lys Leu

410

Ser Ser

425

Cys

Ser Leu Ser

ctggtgaagc
cacgcctgga
atcaaggcca
accatcagca
gaggacaccg
ggcaccatgg

cccagcagca

Page 63

350

Val Ser Leu

365

Val
380

Glu Trp

Pro Pro Val

Thr Val Asp

His
430

Val Met

Ser Pro

445

Leu

ccggeggeag
tgcactgggt
agagcgacga
gggacgacag
ccgtgtacta
tgaccgtgag

agagcaccag

Thr Cys

Glu Ser

Leu Asp

400

Lys Ser

415

Glu Ala

Gly Lys

cctgaggctg
gaggcaggcec
ctacgccacc
caagaacacc
ctgcacctgc
cagcgccagc

cggceggceacc

60

120

180

240

300

360

420



gccgeectgg
agcggegecc
tacagcctga
tgcaacgtga
tgcgacaaga
gtgttcctgt
acctgcgtgg
gacggegtgg
tacagggtgg
aagtgcaagg
aagggccagc
aagaaccagg
gagtgggaga
agcgacggca
ggcaacgtgt
agcctgagcc
<210>
<211>

<212>
<213>

64
220
PRT

<220>

<223>

<400> 64

gctgectggt
tgaccagcgg
gcagcgtggt
accacaagcc
cccacacctg
tcccccccaa
tggtggacgt
aggtgcacaa
tgagcgtgct
tgagcaacaa
ccagggagcc
tgagcctgac
gcaacggcca
gcttcttect
tcagctgcag

tgagccccgg

gaaggactac
cgtgcacacc
gaccgtgccc
cagcaacacc
cccccecctge
gcccaaggac
gagccacgag
cgccaagacc
gaccgtgctg
ggccctgcecc
ccaggtgtac
ctgcctggtg
gcccgagaac
gtacagcaag
cgtgatgcac

caag

Artificial Sequence

synthetic polypeptide

ttccccgagc
ttccccgecg
agcagcagcc
aaggtggaca
cccgeecccg

accctgatga

gaccccgagg

aagcccaggg

caccaggact
gcccccatceg
accctgcccc
aagggcttct
aactacaaga
ctgaccgtgg

gaggccctgc

ccgtgaccgt
tgctgcagag
tgggcaccca
agagggtgga
agctgctggg
tcagcaggac
tgaagttcaa
aggagcagta
ggctgaacgg
agaagaccat
ccagcaggga
accccagcga
ccaccccccc
acaagagcag

acaaccacta

gagctggaac
cagcggcectg
gacctacatc
gcccaagagc
cggccccagce
ccccgaggtg
ctggtacgtg
caacagcacc
caaggagtac
cagcaaggcc
ggagatgacc
catcgccgtg
cgtgctggac
gtggcagcag

cacccagaag

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

1

5

10

15

Gln Pro Ala Ser Ile Ser Cys Arg Ser Ser Gln Ser Leu Leu Asp Ser

20

25

Page 64

30

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1344



Asp Gly His Thr Tyr Leu Asn Trp Leu Gln Gln
35 40

Pro Arg Leu Leu Ile Tyr Ser Val Ser Asn Leu
50 55

Asp Arg Phe Ser Gly Ser Gly Ala Gly Thr Asp
65 70 75

Ser Arg Val Glu Ala Glu Asp Val Gly Vval Tyr
85 90

Thr His Ala Pro Pro Tyr Thr Phe Gly Gln Gly
100 105

Lys Arg Thr Val Ala Ala Pro Ser Val Phe Ile
115 120

Glu Gln Leu Lys Ser Gly Thr Ala Ser Val Val
130 135

Phe Tyr Pro Arg Glu Ala Lys Val Gln Trp Lys
145 150 155

Gln Ser Gly Asn Ser Gln Glu Ser Val Thr Glu
165 170

Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu
180 185

Glu Lys His Lys Val Tyr Ala Cys Glu Val Thr
195 200

Ser Pro Val Thr Lys Ser Phe Asn Arg Gly Glu
210 215
<210> 65

Page 65

Arg

Glu

60

Phe

Tyr

Thr

Phe

Cys

140

Val

Gln

Ser

His

Cys
220

Pro

45

Ser

Thr

Cys

Lys

Pro

125

Leu

Asp

Asp

Lys

Gln
205

Gly

Gly

Leu

Met

Leu

110

Pro

Leu

Asn

Ser

Ala

190

Gly

Gln

Val

Lys

Gln

95

Glu

Ser

Asn

Ala

Lys

175

Asp

Leu

Pro

Pro

Ile

80

Ala

Ile

Asp

Asn

Leu

160

Asp

Tyr

Ser



<211> 660
<212> DNA
<213> Artificial Sequence

<220>
<223> synthetic polynucleotide

;:ggicg52a tgacccagac ccccctgagec agccccgtga ccctgggecca gecccgecagc 60
atcagctgca ggagcagcca gagcctgctg gacagcgacg gccacaccta cctgaactgg 120
ctgcagcaga ggcccggecca geccccccagg ctgectgatct acagecgtgag caacctggag 180
agcggegtge ccgacaggtt cagcggcage ggcgeccggca ccgacttcac cctgaagatc 240
agcagggtgg aggccgagga cgtgggecgtg tactactgca tgcaggccac ccacgeccccc 300
ccctacacct tcggccaggg caccaagctg gagatcaaga ggaccgtggc cgcccccagc 360
gtgttcatct tcccccccag cgacgagcag ctgaagagcg gcaccgccag cgtggtgtgc 420
ctgctgaaca acttctaccc cagggaggcc aaggtgcagt ggaaggtgga caacgccctg 480
cagagcggca acagccagga gagcgtgacc gagcaggaca gcaaggacag cacctacagc 540
ctgagcagca ccctgaccct gagcaaggcc gactacgaga agcacaaggt gtacgcctgc 600
gaggtgaccc accagggcct gagcagcccc gtgaccaaga gcttcaacag gggcgagtgc 660
<210> 66

<211> 11

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide

<400> 66

Lys Ala Ser Gln Asp Val Ser Asn Ala Val Ala

1 5 10
<210> 67

<211> 7

<212> PRT

<213> Artificial Sequence

Page 66



<220>
<223> synthetic polypeptide

<400> 67

Trp Ala Ser Phe Arg His Thr
1 5

<210> 68

<211> 9

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide

<400> 68

Gln Gln His Tyr Asn Thr Pro Tyr Thr
1 5

<210> 69

<211> 5

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide

<400> 69

Ser Tyr Pro Met Phe
1 5

<210> 70

<211> 17

<212> PRT

<213> Artificial Sequence

<220>
<223> synthetic polypeptide

<400> 70

Tyr Ile Ser Asn Gly Gly Asp Ser Thr Tyr Tyr Pro Asp Thr Val Lys
1 5 10 15

Page 67



Gly

<210> 71
<211> 11
<212> PRT
<213>

<220>
<223>

<400> 71

Artificial Sequence

synthetic polypeptide

Pro Ser Ala Arg Tyr Asp Glu Trp Phe Ala Tyr

1

<210> 72

<211> 321
<212> DNA
<213>

<220>
<223>

<400> 72
gacatcgtga

atcacctgta
ggccagtccc

cggttcaccg

gaggatctgg

ggcaccaggc

<210> 73

<211> 360
<212> DNA
<213>

<220>
<223>

<400> 73

5

tgacccagtc
aggcctccca
ctcggetgcet
gctccggatc
ctctgtatta

tggagatcaa

Artificial Sequence

synthetic polynucleotide

ccacaagttc
ggacgtgagc
gatctattgg
cggcaccgag
ttgtcagcag

g

Artificial Sequence

synthetic polynucleotide

10

atgagcacca
aacgccgtgg
gcttccttca
tataccctga

cactacaata

Page 68

gcgtgggega tcgggtgtcec
cctggtatca gcagaagcct
ggcacaccgg cgtgcccgat
ccatctcccg ggtgcaggcc

ccccctacac cttcggeggc

60

120

180

240

300

321



gaggtgatgc
agctgtgccg
cccgagaagc
cctgacaccg
ctgcagatga
gctcggtacg
<210>
<211>

<212>
<213>

74
109
PRT

<220>
<223>
<400> 74

Asp Ile His
1

Glu Thr Val

Leu Ala Trp

35

Asn Ala

50

Tyr

Ser Ser

65

Gly

Glu Asp Phe

Thr Phe Gly

tggtggagag
ccagcggctt
ggatggagtg
tgaagggccg
gcagcctgaa

acgagtggtt

Met Thr

Thr
20

Ile

Tyr Gln

Lys Thr
Thr

Gly

Ser
85

Gly

Ala
100

Gly

Gln

Thr

Gln

Leu

Gln

70

Tyr

Thr

cggegsegsc
caccttctcc
ggtggcctat
gttcaccgtg
gtccgtggac

cgcctattgg

Artificial Sequence

synthetic polypeptide

Ser Pro

Cys

Arg

Gln
40

Lys

Ala
55

Glu
Phe Ser
Tyr

Cys

Lys Leu

ctggtgcagc
tcctatccca
atctccaatg
agccgggata

accgctatct

ggccagggca

Ala Ser Leu

10

Ala
25

Ser Glu

Lys Ser

Gly Vval Pro

Ile
75

Leu Lys

His His

90

Gln

Glu
105

Leu Lys

Page 69

ctggaggatc
tgttctgggt
gcggegattc
acgccaagaa
actattgcgt

ccctggtgac

Ser Ala Ser

Asn Ile Tyr

30

Gln
45

Pro Leu

Ser Phe

60

Arg

Asn Ser Leu

Tyr Val Thr

Arg Ala

tcggaggctg
gaggcagacc
cacctattat
taccctgtac
gaggccctcc

agtgagcgct

Val
15

Gly

Ser Tyr

Leu Val

Ser Gly

Gln Pro

80

Pro Leu

95

60

120

180

240

300

360



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

<220>
<223>

<400>

Glu

1

Ser

Ala

Ala

Lys

65

Leu

Ala

Leu

Val

Leu

Met

Thr

50

Gly

Gln

Arg

Thr

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

<220>
<223>

75
117
PRT

Artificial Sequence

synthetic polypeptide

75

Met

Lys

Ser
35

Ile

Arg

Met

Tyr

Val
115

76
327
DNA

Leu

Leu

20

Trp

Ser

Phe

Ser

Tyr

100

Ser

Val

Ser

Val

Ser

Thr

Ser

85

Gly

Ser

Glu

Cys

Arg

Gly

Ile

70

Leu

Tyr

Ser

Ala

Gln

Gly

55

Ser

Arg

Tyr

Artificial Sequence

Gly

Ala

Ser

40

Ser

Arg

Ser

Phe

synthetic polynucleotide

Gly Gly Leu
10

Ser Gly Phe
25

Pro Glu Thr

Asn Thr Tyr

Asp Asn Ala
75

Glu Asp Thr
90

Asp Phe Trp
105

Page 70

Val

Ile

Arg

Ser

60

Lys

Ala

Gly

Lys

Phe

Leu

45

Pro

Asn

Met

Gln

Pro

Ser

30

Glu

Asp

Thr

Tyr

Gly
110

Gly

15

Ser

Trp

Ser

Leu

Tyr

95

Thr

Gly

Tyr

Val

Val

Tyr

80

Cys

Thr



<400> 76
gacatccaca

atcacatgtc
ggaaaatctc
aggttcagtg
gaagattttg

gggaccaagc

210> 77
<211> 351
<212>
<213>

<220>
<223>

<400> 77
gaagtgatgc

tcctgtgcag
ccggagacga
ccagacagtg
ctgcaaatga
ggttactact
<210> 78

<211> 118
<212> PRT

<213>

<220>
<223>

<400> 78

DNA
Artificial Sequence

tgactcagtc
gagcaagtga
ctcagctcct
gcagtggatc
ggagttatta

tggagctgaa

tggtggagtc
cctctggatt
ggctggagtg
tgaagggscg
gcagtctgag

ttgacttctg

tccagcctcc
gaatatttac
ggtctataat
aggcacacag

ctgtcaacat

acgggct

synthetic polynucleotide

tgggggagsc

cattttcagt
ggtcgcaacc
attcaccatc
gtctgaggac

g8gCCaaggc

Artificial Sequence

synthetic polypeptide

ctatctgcat
agttatttag
gcaaaaacct
ttttctctga

cattatgtta

ttagtgaagc
agttatgcca
attagtagtg
tccagagaca
acggccatgt

accactctca

ctgtgggaga
catggtatca
tagcagaagg
agatcaacag

ctccgctcac

ctggagggtc

tgtcttgggt
gtggtagtaa
atgccaagaa
attactgtgc

cagtctcctc

aactgtcacc
gcagaaacag
tgtgccatca
cctgcagcct

gttcggtgct

cctgaaactc
tcgccagagt
cacctactct
caccctgtac
aagatattat

a

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

1

5

10

Page 71

15

60

120

180

240

300

327

60

120

180

240

300

351



Ser

Trp

Gly

Ser

65

Leu

Tyr

Met

Leu

Met

Gln

50

Val

Tyr

Cys

Val

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

<220>
<223>

<400>

Arg

His
35

Ile

Lys

Leu

Thr

Thr

115

79
116
PRT

Leu

20

Trp

Lys

Gly

Gln

Cys

100

Val

Ser

Val

Ala

Arg

Met

85

Trp

Ser

Cys

Arg

Lys

Phe

70

Asn

Glu

Ser

Ala

Gln

Ser

55

Thr

Ser

Trp

Artificial Sequence

synthetic polypeptide

79

Ala

Ala

40

Asp

Ile

Leu

Asp

Asp Ile Val Met Thr Gln Thr Pro

1

5

Gln Pro Ala Ser Ile Ser Cys Arg

20

Ser

25

Pro

Asp

Ser

Lys

Leu
105

Gly

Tyr

Arg

Thr

90

Asp

Phe

Lys

Ala

Asp

75

Glu

Phe

Thr

Gly

Thr

60

Asp

Asp

Trp

Phe

Leu

45

Tyr

Ser

Thr

Gly

Leu Ser Ser Pro Val

10

Ser Ser Gln Ser Leu

25

Asp Gly His Thr Tyr Leu Asn Trp Leu Gln Gln Arg Pro

35

40

Page 72

45

Ser His
30

Glu Trp

Tyr Ala

Lys Asn

Ala Val
95

Gln Gly
110

Thr Leu
15

Leu Asp
30

Gly Gln

Ala

Val

Glu

Thr

80

Tyr

Thr

Gly

Ser

Pro



Pro Arg

50

Asp
65

Arg

Ser Arg

Thr His

Lys Arg

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

<220>
<223>

<400>

Leu Leu

Phe Ser

Val Glu

Ala Pro

100

Thr
115

Val

80
354
DNA

Ile Tyr Ser Val Ser Asn Leu

55

Gly Ser Gly Ala Gly Thr Asp

70

75

Ala Glu Asp Val Gly Val Tyr

85

90

Pro Tyr Thr Phe Gly Gln Gly

Artificial Sequence

synthetic polynucleotide

80

caggtgcagc tgcaggagag

agctgceg
cccggea
tactacg

ctgtacc

tgggagt

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

<220>
<223>

ccg
ags
ccg
tgc
888
81

348
DNA

ccagcggctt
gcctggagtg
agagcgtgaa
agatgaacag

acctggactt

cggegsegsc
caccttcagc
ggtgggccag
gggcaggttc

cctgaagacc

ctggggccag

Artificial Sequence

synthetic polynucleotide

105

ctggtgaagc
cacgcctgga
atcaaggcca
accatcagca

gaggacaccg

ggcaccatgg

Page 73

Glu
60

Ser Gly

Phe Thr Leu

Tyr Cys Met

Thr Lys Leu

110

ccggeggeag
tgcactgggt
agagcgacga
gggacgacag
ccgtgtacta

tgaccgtgag

Val Pro

Lys Ile
80

Gln Ala
95

Glu Ile

cctgaggctg
gaggcaggcec
ctacgccacc
caagaacacc
ctgcacctgc

cagc

60

120

180

240

300

354



<400> 81
gacatcgtga

atcagctgca
ctgcagcaga
agcggegtgce
agcagggtgg
ccctacacct
<210>
<211>

<212>
<213>

82
107
PRT

<220>
<223>
<400> 82

Asp Ile Val
1

Asp Arg Val

Val Ala Trp

35

Tyr Trp Ala

50

Ser Ser

65

Gly

Glu Asp Leu

Thr Phe Gly

tgacccagac
ggagcagcca
ggcccggeca
ccgacaggtt
aggccgagga

tcggccageg

Met Thr

Ser Ile

20

Tyr Gln

Ser Phe

Gly Thr

Ala Leu

85

Gly Gly

Gln

Thr

Gln

Arg

Glu

70

Tyr

Thr

ccccctgagce
gagcctgctg
gccccccagg
cagcggcagc
cgtgggcegtg

caccaagctg

Artificial Sequence

synthetic polypeptide

Ser His

Cys

Lys

Pro
40

Lys

His Thr

55

Tyr Thr

Tyr

Cys

Arg Leu

agccccgtga
gacagcgacg
ctgctgatct
ggcgeceggea
tactactgca

gagatcaaga

Phe
10

Lys Met

Ala
25

Ser Gln

Gly Gln Ser

Gly Val Pro

Thr Ile

75

Leu

Gln Gln His

90

Glu Ile Lys

Page 74

ccctgggcca
gccacaccta
acagcgtgag
ccgacttcac

tgcaggccac

ggaccgtg

Ser Thr Ser

Val Ser

30

Asp

Pro Arg Leu

45

Asp Phe

60

Arg

Ser Arg Val

Tyr Asn Thr

gccecgecagce
cctgaactgg
caacctggag
cctgaagatc

ccacgccccc

Val
15

Gly

Asn Ala

Leu Ile

Thr Gly

Gln Ala

80

Pro
95

Tyr

60

120

180

240

300

348



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

<220>
<223>

<400>

Glu

1

Ser

Pro

Ala

Lys

65

Leu

Val

Gly

Val

Arg

Met

Tyr

50

Gly

Gln

Arg

Thr

83
120
PRT

100

Artificial Sequence

synthetic polynucleotide

83

Met

Arg

Phe

35

Ile

Arg

Met

Pro

Leu
115

Leu

Leu

20

Trp

Ser

Phe

Ser

Ser

100

Val

Val Glu
5

Ser Cys

Val Arg

Asn Gly

Thr Val

70

Ser Leu
85

Ala Arg

Thr Val

Ser

Ala

Gln

Gly

55

Ser

Lys

Tyr

Ser

Gly

Ala

Thr

40

Asp

Arg

Ser

Asp

Ala
120

105

Gly

Ser

25

Pro

Ser

Asp

Val

Glu
105

Gly

10

Gly

Glu

Thr

Asn

Asp

90

Trp

Leu

Phe

Lys

Tyr

Ala

75

Thr

Phe

Val

Thr

Arg

Tyr

60

Lys

Ala

Ala

Page 75

Gln

Phe

Met

45

Pro

Asn

Ile

Tyr

Pro

Ser

30

Glu

Asp

Thr

Tyr

Trp
110

Gly

15

Ser

Trp

Thr

Leu

Tyr

95

Gly

Gly

Tyr

Val

Val

Tyr

80

Cys

Gln



