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150

PatentIn version 3.1
1

9

PRT
Hepatitis C Virus

1

Ala Ala Lys Leu Ser Ala Leu Gly Leu

1

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

<400>

5

2

9

PRT

Hepatitis C Virus

2

Ala Ala Tyr Ala Ala Gln Gly Tyr Lys

1

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

<400>

5

3

9

PRT

Hepatitis C Virus

3

Ala Leu Tyr Asp Val Val Ser Thr Leu

1

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

5

4

10

PRT

Hepatitis C Virus



<400> 4

Ala Pro Leu Gly Gly Ala Ala Arg Ala Leu

1 5 10
<210> 5

<211> 9

<212> PRT

<213> Hepatitis C Virus
<400> 5

Ala Pro Pro Pro Ser Trp Asp Gln Met
1 5

<210> ©
<211> 10
<212> PRT

<213> Hepatitis C Virus
<400> 6

Ala Pro Thr Leu Trp Ala Arg Met Ile Leu

1 5 10
<210> 7

<211> 9

<212> PRT

<213> Hepatitis C Virus
<400> 7

Ala Pro Thr Leu Trp Ala Arg Met Ile
1 5

<210> 8
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 8

Ala Ser Ala Ala Cys Arg Ala Ala Lys
1 5

<210> 9
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 9

Ala Val Cys Thr Arg Gly Val Ala Lys
1 5



<210> 10

<211> 9

<212> PRT

<213> Hepatitis C Virus

<400> 10

Ala Val Met Gly Ser Ser Tyr Gly Phe
1 5

<210> 11
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 11

Cys Leu Ile Arg Leu Lys Pro Thr Leu
1 5

<210> 12
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 12

Cys Leu Val Asp Tyr Pro Tyr Arg Leu
1 5

<210> 13
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 13

Asp Leu Met Gly Tyr Ile Pro Leu Val
1 5

<210> 14
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 14

Asp Pro Arg Arg Arg Ser Arg Asn Leu
1 5

<210> 15
<211> 10
<212> PRT

<213> Hepatitis C Virus



<400> 15

Glu Pro Asp Val Ala Val Leu Thr Ser Met

1 5 10
<210> 16

<211> 9

<212> PRT

<213> Hepatitis C Virus
<400> 16

Glu Pro Glu Pro Asp Val Ala Val Leu
1 5

<210> 17
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 17

Phe Leu Leu Ala Leu Leu Ser Cys Leu
1 5

<210> 18
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 18

Phe Leu Leu Leu Ala Asp Ala Arg Val
1 5

<210> 19
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 19

Phe Pro Tyr Leu Val Ala Tyr Gln Ala
1 5

<210> 20
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 20

Phe Trp Ala Lys His Met Trp Asn Phe
1 5



<210> 21

<211> 10

<212> PRT

<213> Hepatitis C Virus

<400> 21

Phe Trp Ala Lys His Met Trp Asn Phe Ile

1 5 10
<210> 22

<211> 10

<212> PRT

<213> Hepatitis C Virus
<400> 22

Gly Leu Leu Gly Cys Ile Ile Thr Ser Leu

1 5 10
<210> 23

<211> 9

<212> PRT

<213> Hepatitis C Virus
<400> 23

Gly Met Phe Asp Ser Ser Val Leu Cys
1 5

<210> 24
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 24

Gly Pro Arg Leu Gly Val Arg Ala Thr
1 5

<210> 25
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 25

Gly Pro Thr Pro Leu Leu Tyr Arg Leu
1 5

<210> 26
<211> 9
<212> PRT

<213> Hepatitis C Virus

<400> 26



Gly Val Val Cys Ala Ala Ile Leu Arg
1 5

<210> 27
<211> 10
<212> PRT

<213> Hepatitis C Virus
<400> 27

Gly Val Val Cys Ala Ala Ile Leu Arg Arg

1 5 10
<210> 28
<211> 10
<212> PRT

<213> Hepatitis C Virus
<400> 28

His Leu His Ala Pro Thr Gly Ser Gly Lys

1 5 10
<210> 29

<211> 9

<212> PRT

<213> Hepatitis C Virus
<400> 29

His Leu Ile Phe Cys His Ser Lys Lys
1 5

<210> 30
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 30

His Met Trp Asn Phe Ile Ser Gly Ile
1 5

<210> 31
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 31
His Pro Asn Ile Glu Glu Val Ala Leu

1 5

<210> 32



<211> 9
<212> PRT
<213> Hepatitis C Virus

<400> 32

Ile Ile Met Tyr Ala Pro Thr Leu Trp
1 5

<210> 33
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 33

Ile Leu Ala Gly Tyr Gly Ala Gly Val
1 5

<210> 34
<211> 8
<212> PRT

<213> Hepatitis C Virus
<400> 34

Ile Pro Leu Val Gly Ala Pro Leu

1 5
<210> 35

<211> 9

<212> PRT

<213> Hepatitis C Virus
<400> 35

Ile Pro Thr Ser Gly Asp Val Val Val
1 5

<210> 36
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 36

Lys Leu Gln Asp Cys Thr Met Leu Val
1 5

<210> 37
<211> 10
<212> PRT

<213> Hepatitis C Virus

<400> 37



Lys Pro Thr Leu His Gly Pro Thr Pro Leu

1 5 10
<210> 38

<211> 9

<212> PRT

<213> Hepatitis C Virus
<400> 38

Lys Thr Ser Glu Arg Ser Gln Pro Arg
1 5

<210> 39
<211> 10
<212> PRT

<213> Hepatitis C Virus
<400> 39

Lys Val Leu Val Asp Ile Leu Ala Gly Tyr

1 5 10
<210> 40

<211> 9

<212> PRT

<213> Hepatitis C Virus
<400> 40

Lys Val Leu Val Leu Asn Pro Ser Val
1 5

<210> 41
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 41

Leu Ile Phe Cys His Ser Lys Lys Lys
1 5

<210> 42
<211> 10
<212> PRT

<213> Hepatitis C Virus
<400> 42
Leu Leu Phe Asn Ile Leu Gly Gly Trp Val

1 5 10

<210> 43
<211> 9



<212> PRT
<213> Hepatitis C Virus

<400> 43

Leu Leu Pro Arg Arg Gly Pro Arg Leu
1 5

<210> 44
<211> 10
<212> PRT

<213> Hepatitis C Virus
<400> 44

Leu Pro Ala Ile Leu Ser Pro Gly Ala Leu

1 5 10
<210> 45

<211> 9

<212> PRT

<213> Hepatitis C Virus
<400> 45

Leu Pro Ala Leu Ser Thr Gly Leu Ile
1 5

<210> 46
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 46

Leu Pro Gly Cys Ser Phe Ser Ile Phe
1 5

<210> 47
<211> 10
<212> PRT

<213> Hepatitis C Virus
<400> 47

Leu Pro Ile Asn Ala Leu Ser Asn Ser Leu

1 5 10
<210> 48
<211> 10
<212> PRT

<213> Hepatitis C Virus
<400> 48

Leu Pro Arg Arg Gly Pro Arg Leu Gly Val



<210> 49
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 49

Leu Pro Arg Arg Gly Pro Arg Leu Gly
1 5

<210> 50
<211> 10
<212> PRT

<213> Hepatitis C Virus
<400> 50

Leu Pro Val Cys Gln Asp His Leu Glu Phe

1 5 10
<210> 51

<211> 9

<212> PRT

<213> Hepatitis C Virus
<400> b1

Leu Val Asn Ala Trp Lys Ser Lys Lys
1 5

<210> 52
<211> 11
<212> PRT

<213> Hepatitis C Virus
<400> 52

Leu Trp Ala Arg Met Ile Leu Met Thr His Phe

1 5 10
<210> 53

<211> 9

<212> PRT

<213> Hepatitis C Virus
<400> 53
Met Tyr Thr Asn Val Asp Gln Asp Leu

1 5

<210> 54
<211> 9
<212> PRT



<213> Hepatitis C Virus
<400> 54

Asn Ile Ile Met Tyr Ala Pro Thr Leu
1 5

<210> 55
<211> 10
<212> PRT

<213> Hepatitis C Virus
<400> 55

Asn Pro Ala Ile Ala Ser Leu Met Ala Phe

1 5 10
<210> 56

<211> 9

<212> PRT

<213> Hepatitis C Virus
<400> 56

Pro Pro Val Val His Gly Cys Pro Leu
1 5

<210> 57
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 57

Gln Ile Val Gly Gly Val Tyr Leu Leu
1 5

<210> 58
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 58

Gln Leu Phe Thr Phe Ser Pro Arg Arg
1 5

<210> 59
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 59

Gln Met Trp Lys Cys Leu Ile Arg Leu
1 5



<210> 60

<211> 9

<212> PRT

<213> Hepatitis C Virus

<400> 60

Gln Pro Arg Gly Arg Arg Gln Pro Ile
1 5

<210> 61
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 61

Gln Tyr Leu Ala Gly Leu Ser Thr Leu
1 5

<210> 62
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 62

Arg Leu Gly Ala Val Gln Asn Glu Val
1 5

<210> 63
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 63

Arg Leu Gly Val Arg Ala Thr Arg Lys
1 5

<210> o4
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 64

Arg Leu Leu Ala Pro Ile Thr Ala Tyr
1 5

<210> 65
<211> 9
<212> PRT

<213> Hepatitis C Virus



<400> 65

Arg Met Ile Leu Met Thr His Phe Phe
1 5

<210> 06
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 66

Arg Pro Asp Tyr Asn Pro Pro Leu Leu
1 5

<210> 67
<211> 10
<212> PRT

<213> Hepatitis C Virus
<400> 67

Arg Pro Ser Gly Met Phe Asp Ser Ser Val

1 5 10
<210> 68

<211> 9

<212> PRT

<213> Hepatitis C Virus
<400> 68

Arg Val Cys Glu Lys Met Ala Leu Tyr
1 5

<210> 69
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 69

Arg Val Glu Phe Leu Val Asn Ala Trp
1 5

<210> 70
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 70

Arg Val Phe Thr Glu Ala Met Thr Arg
1 5



<210> 71

<211> 9

<212> PRT

<213> Hepatitis C Virus

<400> 71

Ser Ala Ala Cys Arg Ala Ala Lys Leu
1 5

<210> 72
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 72

Ser Phe Ser Ile Phe Leu Leu Ala Leu
1 5

<210> 73
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 73

Ser Met Val Gly Asn Trp Ala Lys Val
1 5

<210> 74
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 74

Ser Pro Arg Gly Ser Arg Pro Ser Trp
1 5

<210> 75
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 75

Ser Thr Asn Pro Lys Pro Gln Arg Lys
1 5

<210> 76
<211> 9
<212> PRT

<213> Hepatitis C Virus



<400> 76

Ser Val Phe Thr Gly Leu Thr His Ile
1 5

<210> 77
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 77

Thr Leu His Gly Pro Thr Pro Leu Leu
1 5

<210> 78
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 78

Thr Leu Trp Ala Arg Met Ile Leu Met
1 5

<210> 79
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 79

Thr Pro Gly Glu Arg Pro Ser Gly Met
1 5

<210> 80
<211> 8
<212> PRT

<213> Hepatitis C Virus
<400> 80

Thr Tyr Ser Thr Tyr Gly Lys Phe

1 5
<210> 81

<211> 9

<212> PRT

<213> Hepatitis C Virus
<400> 81

Thr Tyr Ser Thr Tyr Gly Lys Phe Leu
1 5



<210> 82

<211> 9

<212> PRT

<213> Hepatitis C Virus

<400> 82

Val Ile Lys Gly Gly Arg His Leu Ile
1 5

<210> 83
<211> 10
<212> PRT

<213> Hepatitis C Virus
<400> 83

Val Leu Val Gly Gly Val Leu Ala Ala Leu

1 5 10
<210> 84

<211> 9

<212> PRT

<213> Hepatitis C Virus
<400> 84

Tyr Ala Ala Gln Gly Tyr Lys Val Leu
1 5

<210> 85
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 85

Tyr Ile Pro Leu Val Gly Ala Pro Leu
1 5

<210> 86
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 86

Tyr Leu Phe Asn Trp Ala Val Arg Thr
1 5

<210> 87
<211> 10
<212> PRT

<213> Hepatitis C Virus

<400> 87



Tyr Leu Leu Pro Arg Arg Gly Pro Arg Leu

1 5 10
<210> 88

<211> 9

<212> PRT

<213> Hepatitis C Virus
<400> 88

Tyr Leu Asn Thr Pro Gly Leu Pro Val
1 5

<210> 89
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 89

Tyr Leu Val Ala Tyr Gln Ala Thr Val
1 5

<210> 90
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 90

Tyr Leu Val Thr Arg His Ala Asp Val
1 5

<210> 91
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 91

Tyr Gln Ala Thr Val Cys Ala Arg Ala
1 5

<210> 92
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 92

Tyr Tyr Arg Gly Leu Asp Val Ser Val
1 5

<210> 93



<211>
<212>
<213>

<400>

10
PRT

Hepatitis C Virus

93

Tyr Tyr Arg Gly Leu Asp Val Ser Val Ile

1

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

<220>
<223>

<400>

94
203
PRT

Polyepitope Construct

94

Met Gly Met

1

Val

Ser

Thr

Gly

65

Tyr

Gln

Ala

Asn

Val

145

Lys

Pro

Met

Arg

50

Ala

Leu

Ala

Ala

Ile

130

Asn

Phe

Gly

Val

35

His

Ala

Leu

Thr

Gln

115

Leu

Ala

Val

Gln

Ser

20

Gly

Ala

Cys

Pro

Val

100

Met

Gly

His

Ala

5

Val

Arg

Asn

Asp

Leu

Arg

85

Asn

Trp

Gly

Met

Ala

Gln

Gly

Trp

Val

Val

70

Arg

Gly

Lys

Trp

Trp

150

Trp

Artificial sequence

Ile

Gln

Ala

Asn

55

Asp

Gly

Met

Cys

Val

135

Asn

Thr

Gln

Ile

Lys

40

Ser

Tyr

Pro

Phe

Leu

120

Lys

Phe

Leu

Ser

Val

25

Val

Val

Pro

Arg

Asp

105

Ile

Arg

Ile

Lys

10

Leu

10

Gly

Gly

Phe

Tyr

Leu

90

Ser

Arg

Leu

Ser

Ala

Phe

Gly

Ala

Thr

Arg

75

Asn

Ser

Leu

Gly

Gly

155

Ala

Leu

Val

Ala

Gly

60

Leu

Tyr

Val

Asn

Ala

140

Ile

Ala

Leu

Tyr

Ala

45

Leu

Gly

Leu

Leu

Ala

125

Val

Asn

Lys

Leu

Leu

30

Tyr

Thr

Ala

Val

Cys

110

Leu

Gln

Ala

Thr

Leu

15

Leu

Leu

His

Ala

Ala

95

Gly

Leu

Asn

Ala

Leu

Trp

Asn

Val

Ile

Ala

80

Tyr

Ala

Phe

Glu

Ala

160

Trp



165

170

175

Ala Arg Met Ile Leu Met Asn Ala Tyr Leu Phe Asn Trp Ala Val Arg

180

185

Thr Asn Lys Leu Gln Asp Cys Thr Met Leu Val

195
<210> 95
<211> o612
<212> DNA
<213>
<220>
<223>
<400> 95
atgggcatgc
agaggccaga
gtgggagccg
ctcactcaca
tacctgctcc
aacggaatgt
atcaggctga
gtgcaaaatg
aagttcgtgg
ctgatgaacg
atgctggtgt
<210> 96
<211> 200
<212> PRT
<213>
<220>
<223>
<400> 96

aggtgcagat
tcgtgggagyg
cagcctacct
tcggcgcetge
ccagacgggg
ttgacagcag
acgctctgcet
aggtgaacgc
ccgcatggac
cctacctgtt

ga

200

Artificial sequence

Polyepitope Construct

ccagagcctg
cgtgtacctg
ggtgaccaga
ctgcctegtg
acccecggctg
cgtgctgtgce
gttcaacatt
ccacatgtgg
cctgaaggcc

caactgggcc

Artificial sequence

Polyepitope Construct

ttcctgctcee
ctcaactcca
cacgcagacg
gattaccctt
aactacctgg
ggcgccgcag
ctgggcggat
aacttcatca
gcagccaaga

gtcagaacaa

190

tgctgtgggt
tggtgggcaa
tgaacagcgt
atcggctggg
tggcatacca
cccagatgtg
gggtcaagag
gcggcatcaa
ccectgtgggce

acaaactcca

gccaggaagc
ctgggccaag
gttcaccggce
agccgctgcet
ggccaccgtc
gaaatgcctg
actgggagcc
cgccgcagcece
cagaatgatc

ggactgcacc

Met Gly Met Gln Val Gln Ile Gln Ser Leu Phe Leu Leu Leu Leu Trp

1

5

10

15

Val Pro Gly Ser Arg Gly Tyr Leu Leu Pro Arg Arg Gly Pro Arg Leu

20

25

30

60

120

180

240

300

360

420

480

540

600

612



Leu
35

Asn Asp

Pro Gly Leu

Ala
65

Ala Lys

Ile Pro Leu

Cys Leu Asn

Ala Thr Val

115

Ala Leu Asn

130

Lys Phe Val

145

Met Tyr Ala

Ala Gly Val

Leu His Gly

195

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

97
597
DNA

<220>
<223>

<400> 97
atgcaggtgc

tatctgctcc

aatgcctacc

gtgggagccyg

Met Gly

Pro Val

Val Leu

Val Gly

85

Gly Leu

100

Cys Ala

Met

His

Ala Ala

Tyr

Gly

Val

70

Ala

Leu

Arg

Trp

Trp

Ile Pro

40

Phe
55

Leu

Leu Asn

Pro Leu

Gly Cys

Ala Lys

120

Asn Phe

135

Thr Leu

150

Thr
165

Pro

Asn Ala

180

Pro Thr

agatccagag
ccagacgggyg
tgaacacacc

ctaaggtgct

Leu

Ala

Pro

Lys Ala

Leu

Tyr

Leu
200

Leu

Artificial sequence

Polyepitope Construct

cctgttcecctg
acctaggctg
cggcctgecce

ggtcctcaac

Leu Val Asn

Leu Leu Ala

Val
75

Pro Ser

Phe
90

Lys Leu

Ile
105

Ile Thr

Val Leu Val

Ile Ser Gly

Ala Ala

155

Lys

Ala Ala

170

Ile

Asp Val Val

185

ctcctgcectgt
aacgacctga
gtgggcttcc

cccagcgtgg

Ala Tyr Leu

45

Asp Ala Arg

Gly Ala Ala

Leu Ala Leu

Ser Leu Gly

110

Gly Gly Vval

125

Ile
140

Asn Ala

Ala Lys Asn

Leu Ala Gly

Thr Leu

190

Ser

gggtgccagg

tgggatacat
tgctcctgge

gagccgcagc

Asn Thr

Val Gly

Ala Tyr

Leu Ser

95

Tyr Gln

Leu Ala

Ala Ala

Ile Ile

160

Tyr
175

Gly

Asn Thr

aagcagaggc
ccctetggte
cgacgctaga

ctacattccc

60

120

180

240



ctggtgggcg
ggctgcatca
gtcggaggcyg
gccgcaaagt
gctcccacce
ctgtacgatg
<210>
<211>

<212>
<213>

98
197
PRT

<220>
<223>
<400> 098

Met Gly Met
1

Val Pro Gly

Ala Ala Lys

35

Trp Lys Ser

50

Ala
65

Ala Ser

Arg Gly Val

Ala Lys Val

Ala
115

Cys Arg

Ala
130

Lys Lys

Ala
145

Ala Arg

cacccctgaa
tcactagcct
tgctggccge
tcgtggccge
tgaaggccgc

tggtgagcac

Gln Val

Ser
20

Arg

Thr Ser

Lys Lys

Thr Asn

Ala Lys

85

Leu Val

100

Ala Lys

Phe

Val

Leu Gly

Gln

Gly

Glu

Asn

Pro

70

Asn

Asp

Lys

Ala

Val

gttcctgcetce
gggctaccag
actgaaccac
atggaccctg
cgccatcctg

actgaacacc

Artificial sequence

Polyepitope Construct

Ile Gln

Gln

Leu

Ser
40

Arg

Arg Val

55

Lys Pro

Ala Ala
Ile

Leu

Leu
120

His

Ala
135

Trp

Arg Ala

150

gctctgctca
gctaccgtct
atgtggaact
aaagccgcag
gccggatacg

ctgcacggcc

Leu Phe

10

Ser

Phe
25

Thr Phe

Gln Pro Arg

Cys Glu Lys

Gln Arg Lys

75

Ala
90

Tyr Ala

Ala
105

Gly Tyr

Ile Phe Cys

Thr Leu Lys

Thr Arg Lys

155

gctgcctgaa
gcgccagagc
ttatctccgg
ccaagaacat
gcgccggagt

ccaccccact

Leu Leu Leu

Ser Pro Arg

30

Leu Val

45

Asn

Met
00

Ala Leu

Asn Ala Val

Gln Gly Tyr

Ala Ser

110

Asn

Ser
125

His Lys

Ala
140

Ala Ala

Asn Gly Val

cggactgctc
aaaagtgctg
catcaacgca
catcatgtac
gaacgccgcc

gctgtga

Leu
15

Trp
Arg Asn
Asn Ala
Asn

Tyr

Thr
80

Cys

Lys
95

Lys

Ala Ala

Lys Lys

Lys Ala

Val Cys

160

300

360

420

480

540

597



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

165

170

175

Asn His Leu His Ala Pro Thr Gly Ser Gly Lys Lys Arg Leu Leu Ala

180

Pro Ile Thr Ala Tyr

195
<210> 99
<211> 594
<212> DNA
<213> Artificial sequence
<220>
<223> Polyepitope Construct
<400> 99
atgggcatgc aggtgcagat ccagagcctg
agaggccaac tgttcacctt tagccccagg
cagccacgca acctcgtcaa tgcttggaaa
gcactgtaca acgcagccag cacaaacccce
aggggcgtgg ccaagaatgc cgcttacgcc
gtcgacatcc tggccggata taacgccagce
atcttctgcc attccaagaa gaagaaggca
gctgcaaagg ccgctgctag actcggggtg
gcagcaattc tccggagaaa tcgggtcttt
gcccectacag ggagcgggaa gaaacggctg
<210> 100
<211> 219
<212> PRT
<213> Artificial sequence
<220>
<223> Polyepitope Construct
<400> 100

185

ttcctgctcee
agaaatgccg
tccaagaaga
aaacctcaga
gcacagggct
gctgcctgta
aagtttgtcg
agggccaccc
actgaggcaa

ctggctccaa

190

tgctgtgggt
caaagactag
accgcgtgtg
ggaagaatgc
acaagaaagc
gagctgccaa
ccgcctggac
gcaagaacgg
tgacccggaa

ttacagctta

gccaggaagc
cgagcgctct
tgaaaagatg
tgtgtgcacc
caaagtgctg
gaaacacctg
tctcaaggct
cgtcgtgtgce
ccacctgcat

ttga

Met Gly Met Gln Val Gln Ile Gln Ser Leu Phe Leu Leu Leu Leu Trp

1

5

10

15

Val Pro Gly Ser Arg Gly Val Ile Lys Gly Gly Arg His Leu Ile Lys

20

25

30

60

120

180

240

300

360

420

480

540

594



Ala Ala Ala Cys Leu Ile Arg Leu Lys Pro Thr Leu Asn Ala Ala Ser
35 40 45

Phe Ser Ile Phe Leu Leu Ala Leu Lys Tyr Leu Asn Thr Pro Gly Leu
50 55 60

Pro Val Asn Ala Met Tyr Thr Asn Val Asp Gln Asp Leu Asn Ala Ala
65 70 75 80

Ala Thr Tyr Ser Thr Tyr Gly Lys Phe Leu Lys Ala Ala Tyr Tyr Arg
85 90 95

Gly Leu Asp Val Ser Val Ile Lys Ala Ala Ala Leu Leu Pro Arg Arg
100 105 110

Gly Pro Arg Leu Gly Ala Ala Val Met Gly Ser Ser Tyr Gly Phe Asn
115 120 125

Ala Ala Ala Lys Phe Val Ala Ala Trp Thr Leu Lys Ala Ala Ala Lys
130 135 140

Asn Ile Ile Met Tyr Ala Pro Thr Leu Trp Asn Ala Ala Ala Phe Trp
145 150 155 160

Ala Lys His Met Trp Asn Phe Ile Lys Ala Ala Ala Arg Val Glu Phe
165 170 175

Leu Val Asn Ala Trp Asn Ala Ala Leu Trp Ala Arg Met Ile Leu Met
180 185 190

Thr His Phe Phe Asn Ala Ala Ala Gln Tyr Leu Ala Gly Leu Ser Thr
195 200 205

Leu Asn Thr Leu His Gly Pro Thr Pro Leu Leu

210 215
<210> 101
<211> 0660
<212> DNA

<213> Artificial Sequence

<220>
<223> Polyepitope Construct

<400> 101
atgggcatgc aggtgcagat ccagagcctg ttcctgctcce tgctgtgggt gccaggaagc 60

agaggcgtga tcaagggagg acgtcacctg atcaaggccg cagcttgect cattcggetg 120



aagccaactc
acgcctggtce
gcgacctaca
tctgtcatca
atgggcagct
gctgccgcta
gctaaacata
tggaatgccg
caatacctgg
<210>
<211>

<212>
<213>

102
687
PRT

<220>
<223>
<400> 102

Met Gly Met
1

Val Pro Gly

Ala Gly Pro

35

Ala
50

Leu Gly

Arg Met Ile

65

Asn Leu Val

Phe Ile Ser

Gln
115

Lys Leu

tgaacgccgce
tccectgtaaa
gtacatatgg
aggcagcagc
cctatggctt
agaacatcat
tgtggaattt
cgttgtgggc

caggccttte

Gln Val

Ser
20

Arg
Arg Leu
Leu Ser
Asn

Leu

Ile
85

Asp

Gly Ile

100

Asp Cys

Gln

Gly

Gly

Thr

Ala

70

Leu

Asn

Thr

tagcttctca
cgcaatgtac
aaagttcctg
cttattgccc
taatgccgca
tatgtacgct
catcaaagcc
tcgcatgatc

caccctgaac

Artificial sequence

Polyepitope Construct

Ile Gln

Val Ile

Val Arg

40

Leu Asn

55

Ala His

Ala Gly

Ala Tyr

Met Leu

120

atctttcttc
acaaacgttg
aaagctgcgt
aggcgaggge
gccaagttcg
cccaccctgt
gctgcgaggyg
ctcatgaccc

actctgcacg

Leu Phe

10

Ser

Lys
25

Gly Gly

Ala Thr Lys

Ala Ala Ala

Ile
75

Pro Asn

Tyr Gly Ala

90

Tyr
105

Arg Gly

Val Asn Ala

tggcacttaa
accaggattt
actatagagg
ccagactggg
ttgctgcctg
ggaatgcagc
tggagtttct
atttcttcaa

gaccgacacc

Leu Leu Leu

Leu
30

Arg His

Ala Ala

45

Ala

Pro Thr Leu

60

Glu Glu Val

Lys His Met

Val
110

Leu Asp

Ala Ala

125

Ala

gtatctgaat
gaacgctgct
gctagacgtg
tgccgetgte
gactctgaag
tgcattctgg
cgtgaatgcc
cgccgcagcc

actgctctga

Leu
15

Trp

Ile Lys

Gln Tyr

Trp Ala

Ala Leu

80

Trp Asn

95

Ser Val

Glu Gln

180

240

300

360

420

480

540

600

660



Phe

Ala

145

Thr

Met

Pro

Lys

Tyr

225

Gly

Cys

Leu

Ala

Arg

305

Leu

Lys

Arg

Lys

130

Ala

Asn

Asn

Lys

Ala

210

Ala

Tyr

Arg

Ala

Ala

290

Asn

Asn

Phe

Leu

Gln

Phe

Val

Leu

Pro

195

Ala

Pro

Asn

Ala

Ala

275

Tyr

Leu

Phe

Val

Lys
355

Lys

Pro

Asp

Pro

180

Gln

Cys

Thr

Leu

Ser

260

Leu

Ala

Lys

Trp

Ala

340

Pro

Ala

Tyr

Gln

165

Ile

Arg

Leu

Leu

Pro

245

Gly

Asn

Ala

Ala

Ala

325

Ala

Thr

Leu

Leu

150

Asp

Asn

Lys

Ile

Lys

230

Gly

Val

Gly

Gln

Ala

310

Lys

Trp

Leu

Lys

135

Val

Leu

Ala

Asn

Arg

215

Ala

Cys

Leu

Leu

Gly

295

Ala

His

Thr

His

Thr

Ala

Asn

Leu

Asp

200

Leu

Ala

Ser

Lys

Leu

280

Tyr

Tyr

Met

Leu

Lys
360

Ser

Tyr

Thr

Ser

185

Tyr

Lys

Val

Phe

Ala

265

Gly

Lys

Leu

Trp

Lys

345

Ala

Glu

Gln

Leu

170

Asn

Pro

Pro

Ala

Ser

250

Ala

Cys

Lys

Leu

Asn

330

Ala

Ala

Arg

Ala

155

Trp

Ser

Tyr

Thr

Thr

235

Ile

Val

Ile

Asp

Pro

315

Phe

Ala

Ala

Ser

140

Lys

Ala

Leu

Arg

Leu

220

Asp

Phe

Leu

Ile

Pro

300

Arg

Ile

Ala

Val

Gln

Ala

Arg

Lys

Leu

205

Asn

Ala

Lys

Val

Thr

285

Arg

Arg

Lys

Lys

Cys
365

Pro

Ala

Met

Ser

190

Trp

Ile

Leu

Tyr

Gly

270

Ser

Arg

Gly

Ala

Ala

350

Thr

Arg

Met

Ile

175

Thr

His

Ile

Met

Arg

255

Gly

Leu

Arg

Pro

Ala

335

Leu

Arg

Asn

Tyr

160

Leu

Asn

Tyr

Met

Thr

240

Arg

Val

Asn

Ser

Arg

320

Ala

Ile

Gly



Val

Leu

385

Leu

Ala

Gly

Val

Phe

465

Gly

Leu

Asn

Leu

Pro

545

Ala

Ala

Val

Gly

Ala

370

Pro

Leu

Ala

Pro

Ala

450

Ser

Glu

Val

Arg

Ile

530

Gly

Gly

Tyr

Gly

Pro

Lys

Arg

Ala

Gly

Gly

435

Ala

Leu

Asp

Val

Leu

515

Ala

Ser

Pro

Met

Ile

595

Gly

Asn

Arg

Leu

Arg

420

Pro

Gln

Asp

Leu

Gly

500

Ile

Phe

Met

Gly

Asn

580

Phe

Gly

Phe

Gly

Lys

405

His

Gly

Gly

Pro

Val

485

Pro

Ala

Ala

Ser

Pro

565

Thr

Arg

Ile

Thr

Pro

390

Ala

Leu

Ser

Pro

Thr

470

Asn

Gly

Phe

Ser

Tyr

550

Gly

Pro

Ala

Gln

Asp

375

Arg

Ala

Ile

Thr

Gly

455

Phe

Leu

Pro

Ala

Arg

535

Thr

Thr

Gly

Ala

Tyr

Asn

Leu

Glu

Phe

Leu

440

Pro

Thr

Leu

Gly

Ser

520

Gly

Trp

Pro

Leu

Val

600

Leu

Ser

Gly

Thr

Cys

425

Leu

Gly

Ile

Pro

Gly

505

Gly

Asn

Thr

Ala

Pro

585

Cys

Ala

Ser

Val

Ala

410

His

Phe

Cys

Glu

Ala

490

Glu

Pro

His

Gly

Glu

570

Val

Thr

Gly

Pro

Lys

395

Gly

Ser

Asn

Val

Thr

475

Ile

Gly

Gly

Val

Ala

555

Thr

Gly

Arg

Leu

Pro

380

Ser

Ala

Lys

Ile

Thr

460

Thr

Leu

Ala

Pro

Ser

540

Leu

Thr

Pro

Gly

Ser

Ala

Phe

Arg

Lys

Leu

445

Gln

Gly

Ser

Val

Gly

525

Pro

Ile

Val

Gly

Val

605

Thr

Val

Ser

Leu

Lys

430

Gly

Thr

Pro

Pro

Gln

510

Met

Gly

Thr

Arg

Pro

590

Ala

Leu

Lys

Ile

Val

415

Cys

Gly

Val

Gly

Gly

495

Trp

Asn

Pro

Pro

Leu

575

Gly

Gly

Pro

Ala

Phe

400

Asn

Asp

Trp

Asp

Pro

480

Ala

Met

Arg

Gly

Cys

560

Arg

Ala

Pro

Gly



610

Asn Pro Ala

625

Gly Val Leu

Val Leu Val

Gly Lys Pro

675

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

103
2064
DNA

<220>
<223>

<400> 103
atgggcatgc

cgcggcgtga
gccacaaaag
accctgtggg
aacctggtgg
atcaacgcct
gtcaatgctg
cagccccgga
accaacgtgg
atcaacgccc
tacccctacc
aacatcatca
ggctacaacc
ggcgtgctca
ggctgcatca
aggcggcgga

ctgaacttct

Gly Pro

615

630

Ala Ala

645

Leu Asn

660

Ala Ile

aggtgcagat
tcaagggcgg
ccgctgecca
cccggatgat
acatcctggce
actaccgggg
ccgctgccga
acgccgcectt
accaggacct
tgagcaacag
ggctgtggca
tgtacgcccc
tgccecggcetyg
aagctgccgt
tcaccagcct
gccggaacct

gggccaaaca

Leu

Pro

Ile

Ala Ala

Ser Val

Pro Asp
680

Artificial sequence

Polyepitope Construct

ccagagcctg
caggcacctg
gtacctggcc
cctgaatgcecc
cggctacggc
cctggacgtg
gcagttcaag
cccttacctg
gaacacactg
cctgaagagc
ctacaaggcc
aacactgaag
ctccttcagce
cctcgtegge
gaacgccgcce
gaaggccgca

catgtggaat

Gly Pro Gly Thr Ser Thr

635

Gly Pro Gly
650

Ala Ala Thr
065

Arg Glu Val

ttcctgetge
atcaaggccg
ggcctgagca
gcccacccca
gccaagcata
agcgtgaagc
cagaaggccc
gtggcctacc
tgggccagaa
accaacccca
gcctgcectga
gcecgeegtgg
atcttcaagt
ggcgtgctgg
tacgccgcecce
gcctacctgce

ttcattaagg

620

Trp Val Leu

Pro Gly Gly

Gly Pro Gly

670

Leu Tyr Arg
685

tgctgtgggt
gacctcggct
cactgaatgc
acatcgagga
tgtggaactt
tccaggactg
tgaaaaccag
aggccaaggc
tgattctgat
agccccagcg
tccggctgaa
ccaccgacgc
accggcggtg
ctgctctgaa
agggctacaa
tgcccagaag

ctgctgccaa

Val Gly

640

Tyr
655

Lys

Pro Gly

Glu

gcccggcage
gggcgtgagg
cgctgcccect
agtggccctg
catcagcggc
caccatgctg
cgagcggagc
cgccatgtac
gaacctgccc
gaagaacgac
gcccaccctg
cctgatgacc
ccgggccagce
cggcctgctg
gaaggacccc

gggccccagg

gtttgtggcc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



gcctggacac
gccgcetgecyg
gccgtgaagg
ctgctggccc
cacctgatct
ctgttcaaca
cagaccgtgg
ggggaggacc
ccaggaccag
ggacctggcc
cctggacctg
gccggacctg
acccctggcec
tgtaccagag
accctgccecg
ggagtgctgg
aaccccagcg

cgggaggtgce

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

104
323
PRT

<220>

<223>

<400> 104

tgaaagctgc
tgtgtacacg
ccctgcececg
tgaaagccgc
tttgccacag
tcectgggcegg
acttcagcct
tggtcaatct
gcggagaggyg
ctggcatgaa
gacccgggag
gaccaggcac
tgccegtggg
gggtggccgg
gcaaccctgc
ccgccctgge
tggccgccac

tgtaccggga

cgccaaggcc
gggcgtggcce
cagaggcccc
cgagaccgcc
caagaagaag
atgggtggce
ggaccccacce
gctgcctgcce
cgccgtgcag
cagactgatt
catgagctac
ccctgccgag
acctgggcca
accagggcca
cggcccagga
cgccggaccce
cgggcctgga

gtga

Artificial sequence

Polyepitope Construct

ctgatcagac
aagaacttca
agactgggcg
ggagccceggce
tgcgacggcc
gcccagggac
ttcaccatcg
atcctgagcecc
tggatgaacc
gcctttgect
acctggacag
accacagtgc
ggggccgtgg
ggcggcatcc
cccggcacct
ggacctggcg

cctgggggea

Met Gly Met Gln
1

Val Pro Gly Ser
20

Ala Ala Lys Phe
35

Leu Ile Arg Leu

Val Gln Ile

5

Arg Gly Asn

Val Ala Ala

Lys Pro Thr

Gln Ser Leu Phe
10

Ile Ile Met Tyr
25

Trp Thr Leu Lys
40

Leu Asn Ala Ala

tgaagcctac
ccgacaacag
tgaagagctt
tggtgaatgc
caggccctgg
ccgggccagg
agaccacagg
ctggcgccect
ggctgatcgce
cccggggcaa
gcgccctgat
ggctgcgggce
gcatcttcag
agtatctggc
ccacctgggt
gctacaaggt

agcctgccat

Leu Leu Leu

Ala Thr

30

Pro

Ala Ala Ala

45

Ala Lys Thr

actgcacaag
cagcccccect
ctccatcttc
cgccggacgg
cagcaccctg
atgcgtgacc
cccagggcca
ggtggtgggce
cttcgeccage
ccacgtgagc
taccceccectge
ctacatgaac
agccgceegtg
cgggctgtct
gctggteggyg
gctggtgctg

catccccgac

Leu
15

Trp
Leu Lys
Lys

Cys

Ser Glu

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2064



Arg

65

Lys

Arg

Ile

Ala

His

145

Ser

His

Leu

Phe

Asn

225

Gly

Tyr

Trp

Met

50

Ser

Phe

Gly

Leu

Ser

130

Ser

Thr

Leu

Pro

Ile

210

Tyr

Leu

Gly

Ala

Ile
290

Gln

Thr

Val

Asn

115

Phe

Lys

Asn

Ile

Ile

195

Ser

Arg

Asp

Ala

Lys

275

Leu

Pro

Asp

Ala

100

Ala

Ser

Lys

Pro

Lys

180

Asn

Gly

Arg

Val

Lys

260

His

Met

Arg

Asn

85

Lys

Val

Ile

Asn

Lys

165

Ala

Ala

Ile

Cys

Ser

245

Ala

Met

Asn

Asn

70

Ser

Asn

Ala

Phe

Val

150

Pro

Ala

Leu

Asn

Arg

230

Val

Met

Trp

Lys

55

Leu

Ser

Ala

Thr

Leu

135

Leu

Gln

Tyr

Ser

Tyr

215

Ala

Lys

Tyr

Asn

Leu
295

Pro

Pro

Ala

Asp

120

Leu

Val

Arg

Ala

Asn

200

Leu

Ser

Ala

Thr

Phe

280

Gln

Arg

Pro

Ala

105

Ala

Ala

Gly

Lys

Ala

185

Ser

Leu

Gly

Ala

Asn

265

Ile

Asp

Arg

Ala

90

Pro

Leu

Leu

Gly

Asn

170

Gln

Leu

Pro

Val

Leu

250

Val

Lys

Cys

Gly

75

Val

Thr

Met

Lys

Val

155

Val

Gly

Lys

Arg

Leu

235

Val

Asp

Ala

Thr

60

Pro

Lys

Leu

Thr

His

140

Leu

Ile

Tyr

Ala

Arg

220

Lys

Asp

Gln

Thr

Met
300

Arg

Ala

Trp

Gly

125

Leu

Ala

Lys

Lys

His

205

Gly

Ala

Ile

Asp

Leu

285

Leu

Leu

Val

Ala

110

Tyr

Ile

Ala

Gly

Lys

190

Met

Pro

Tyr

Leu

Leu

270

Trp

Val

Gly

Cys

95

Arg

Asn

Phe

Leu

Gly

175

Ala

Trp

Arg

Tyr

Ala

255

Asn

Ala

Asn

Val

80

Thr

Met

Ala

Cys

Asn

160

Arg

Ala

Asn

Leu

Arg

240

Gly

Phe

Arg

Gln



Tyr Leu Ala Gly Leu Ser Thr Leu Asn Gly Leu Leu Gly Cys Ile Ile
310

305

Thr Ser Leu

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

105
972
DNA

<220>
<223>

<400> 105
atgggcatgc

agaggcaaca
accctgaaag
aagacttccg
aagttcaccg
aagaacgctg
gcactcatga
ttgatcttct
agcactaacc
gccgcttatg
tcgcttaagg
ggtcccaggc
ggactcgacg
gctatgtaca
attaaagcca
cttgttaacc
accagcctgt
<210>
<211>

<212>
<213>

106
332
PRT

<220>
<223>

aggtgcagat
tcataatgta
ccgcagctaa
agaggagtca
acaacagtag
ccgctcccac
caggctataa
gccattccaa
caaagcctca
ccgctcaagg
cccacatgtg
taaattaccg
tgagcgtgaa
ccaacgtgga
cgctgtgggce
agtacttggc

ga

Artificial sequence

Polyepitope Construct

ccagagcctg
cgcacccaca
atgcctgatc
acctaggaac
ccctecggcet
actgtgggct
tgcggcatcc
gaagaacgtt
gcggaagaat
gtataagaaa
gaatttcatc
tcgatgtaga
agctgcactg
tcaagacctg
cagaatgatc

agggctttca

Artificial sequence

Polyepitope Construct

315

ttcctgcectcee
ctgaaagcag
cgtctgaagc
ttgccacgcece
gtcaaggccg
aggatgatac
ttctcaatct
cttgtcggtg
gtcatcaagg
gctgcactgc
tctggcatta
gcctccggag
gttgacattc
aacttctggg
ctgatgaaca

accctgaacg

tgctgtgggt
ctaaattcgt
caactctcaa
gaggaccaag
tatgcactcg
tgaacgcggt
ttcttctege
gcgtgctcegce
gaggcagaca
ccataaatgc
actacttact
tgctgaaggc
tggctgggta
caaagcacat
agctccagga

gtctattagg

320

gccaggaagc
cgccgcecatgg
tgccgctgcece
actcggagtg
cggcgtagcec
ggccacagat
cttgaagcat
tgcactgaat
cttgatcaag
actatctaac
gcctagacgc
atactatcgc
cggagccaaa
gtggaatttc
ttgtacgatg

atgtatcatt

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

972



<400>

106

Met Gly Met

1

Val

Lys

Arg

Leu

65

Asp

Ala

Lys

Gln

Pro

145

Met

Glu

Val

Trp

Gly
225

Pro

His

His

50

Asn

Ile

Ser

Ala

Asp

130

Gln

Tyr

Arg

Lys

Ala

210

Leu

Gly

Leu

35

Leu

Ala

Leu

Gly

Ala

115

Cys

Arg

Thr

Ser

Val

195

Lys

Ser

Gln

Ser

20

Ile

Ile

Ala

Ala

Val

100

Pro

Thr

Lys

Asn

Gln

180

Ala

His

Thr

Val

Arg

Phe

Lys

Ser

Gly

85

Leu

Thr

Met

Asn

Val

165

Pro

Thr

Met

Leu

Gln

Gly

Cys

Ala

Phe

70

Tyr

Lys

Leu

Leu

Ala

150

Asp

Arg

Asp

Trp

Asn
230

Ile

Leu

His

Ala

55

Ser

Gly

Leu

Trp

Val

135

Val

Gln

Asn

Ala

Asn

215

Phe

Gln

Pro

Ser

40

Ala

Ile

Ala

Pro

Ala

120

Asn

Cys

Asp

Ala

Leu

200

Phe

Thr

Ser

Arg

25

Lys

Cys

Phe

Lys

Ile

105

Arg

Ala

Thr

Leu

Tyr

185

Met

Ile

Asp

Leu

10

Arg

Lys

Leu

Leu

Ala

90

Asn

Met

Ala

Arg

Asn

170

Tyr

Thr

Lys

Asn

Phe

Gly

Asn

Ile

Leu

75

Ala

Ala

Ile

Ala

Gly

155

Ala

Arg

Gly

Ala

Ser
235

Leu

Pro

Val

Arg

Ala

Tyr

Leu

Leu

Ser

140

Val

Ala

Gly

Tyr

Ala

220

Ser

Leu

Arg

Ile

45

Leu

Leu

Arg

Ser

Asn

125

Thr

Ala

Ala

Leu

Asn

205

Gln

Pro

Leu

Leu

30

Lys

Lys

Lys

Arg

Asn

110

Ala

Asn

Lys

Lys

Asp

190

Ala

Tyr

Pro

Leu

15

Gly

Gly

Pro

Leu

Cys

95

Ser

Lys

Pro

Asn

Thr

175

Val

Ala

Leu

Ala

Trp

Val

Gly

Thr

Val

80

Arg

Leu

Leu

Lys

Ala

160

Ser

Ser

Phe

Ala

Val
240



Lys Ala Ala

Arg Arg Gly

Leu
275

Asn Gly

Phe Ile

290

Ser

Leu Ala

305

Lys

Ala Ala Val

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

107
999
DNA

<220>
<223>

<400> 107
atgggcatgc

agaggcctcc
aagaagaacg
ttgaagccaa
gatatattag
ctcaagctgc
aggatgatcc
accaacccaa
atgtatacta
cccaggaacyg
atgaccggat
cagtatcttg

aaggctgcct

Ala
245

Tyr

Pro
260

Arg
Leu Gly
Ile

Gly

Ala Ala

Ala

Leu

Cys

Asn

Lys

Gln Gly

Asn Thr

Ile Ile

280

Ala
295

Ala

Asn Ile

310

Val
325

Leu

aggtgcagat
cacggagagg
tgatcaaggg
ccctcaacgce
ccggatacgg
ccatcaatgc
tgaacgctaa
agcctcagcg
atgtcgatca
cctactatag
ataatgccgce
ctggactttc

acgcagctca

Gly

Gly Val

Artificial sequence

Polyepitope Construct

ccagagcctg
ccctecggett
tgggaggcat
cgcatctttc
agccaaagcc
cctgagcaac
acttcaggac
taagaacgcc
agacctgaac
aggtttagac
gttctgggct
aaccctcaac

gggatataag

Tyr Lys

250

Lys

Leu Ala

265

Trp

Thr Ser Leu

Ala Lys Phe

Ile Met Tyr

315

Ala
330

Leu Ala

ttcctgetee
ggcgtgaagc
Ctaatcaaag
tcaatctttc
gcatacagga
agcttgaagg
tgtactatgc
gtgtgtacta
gccgctgcga
gtttccgtca
aaacacatgt
tttacggaca

aaagcctacc

Ala Tyr Leu

Ile
270

Arg Met

His Met

285

Asn

Val
300

Ala Ala

Ala Pro Thr

Leu

tgctgtgggt
acttaatctt
ccgcagcttg
tgctagcact
gatgccgtgc
ctgcacctac
tggtgaatgc
gaggcgttgce
agacgtctga
aagtcgccac
ggaacttcat
actcctctcce

tgctcccgag

Leu Pro

255

Leu Met

Trp Asn

Trp Thr

Leu Lys

320

gccaggaagc
ctgtcacagt
cctgatccgg
gaagttggtc
gagtggcgtg
actgtgggct
agccgctagce
caagaatgct
gagatcccaa
agatgctctg
taaggccgcet
tcecegeggtg

acgcggacct

60

120

180

240

300

360

420

480

540

600

660

720

780



cgccttaata ccctatgggce taggatgatc ctcatgaatg gcttgctggg ctgcatcatt 840

acttcgctga atcatatgtg gaacttcatc agcggaatca acgccgctgc aaagttcgtg 900
gctgcctgga cattgaaagc agctgccaag aacattatta tgtacgcgcc aacactgaag 960
gccgcagtac tggttggcgg tgtactggcc gcactctga 999
<210> 108
<211> 199
<212> PRT

<213> Artificial sequence

<220>
<223> Polyepitope Construct

<400> 108
Met Gly Met Gln Val Gln Ile Gln Ser Leu Phe Leu Leu Leu Leu Trp

1 5 10 15

Val Pro Gly Ser Arg Gly Leu Pro Arg Arg Gly Pro Arg Leu Gly Val
20 25 30

Lys Ala Ala Ile Pro Leu Val Gly Ala Pro Leu Lys Ala Ala Ser Pro
35 40 45

Arg Gly Ser Arg Pro Ser Trp Lys Gln Pro Arg Gly Arg Arg Gln Pro

Ile Lys Leu Pro Gly Cys Ser Phe Ser Ile Phe Lys His Pro Asn Ile
65 70 75 80

Glu Glu Val Ala Leu Lys Ala Ala Lys Leu Ser Ala Leu Gly Leu Lys
85 90 95

Ala Ile Pro Thr Ser Gly Asp Val Val Val Asn Leu Pro Val Cys Gln
100 105 110

Asp His Leu Glu Phe Asn Ala Ala Ala Phe Pro Tyr Leu Val Ala Tyr
115 120 125

Gln Ala Lys Asn Pro Ala Ile Ala Ser Leu Met Ala Phe Lys Glu Pro
130 135 140

Glu Pro Asp Val Ala Val Leu Lys Ala Lys Phe Val Ala Ala Trp Thr
145 150 155 160

Leu Lys Ala Ala Ala Lys Glu Pro Asp Val Ala Val Leu Thr Ser Met
165 170 175



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

180

Leu Trp Ala Arg Met Ile Leu

195
<210> 109
<211> 600
<212> DNA
<213> Artificial sequence
<220>
<223> Polyepitope Construct
<400> 109
atgggcatgc aggtgcagat ccagagcctg
agaggcctgc ccagaagagg ccctcggctg
gcacctctga aggcagccag cccaagaggc
agacggcagc ccatcaaact gcccggcectgt
gaggaagtcg ctctgaaggc agccaagctg
agcggcgacg tcgtggtcaa cctcccagtg
gcattccctt acctggtggce ataccaggca
ttcaaggagc ccgagcctga tgtggcagtg
ctgaaggccg ccgccaagga gcccgacgtg
aacgccctct ccaactccct gaaagccgca
<210> 110
<211> 215
<212> PRT
<213> Artificial sequence
<220>
<223> Polyepitope Construct
<400> 110

185

ttcctgcectcee
ggagtcaagg
agcagaccaa
agcttcagca
agcgccctgg
tgccaggacc
aagaaccctg
ctcaaggcca
gccgtgcectga

cccacactct

190

tgctgtgggt
cagccatccc
gctggaaaca
tctttaagca
gcctgaaggce
acctggagtt
ccatcgccag
aattcgtggc

ccagcatgaa

gggcccggat

gccaggaagc
tctggtggga
gcccagagga
tcccaacatce
tattcctacc
caatgccgcect
cctgatggcecce
cgcttggacc
cctgcccatce

gatcctgtga

Met Gly Met Gln Val Gln Ile Gln Ser Leu Phe Leu Leu Leu Leu Trp

1

5

10

15

Val Pro Gly Ser Arg Gly Asp Pro Arg Arg Arg Ser Arg Asn Leu Lys

20

25

30

Ala Ala Gly Pro Arg Leu Gly Val Arg Ala Thr Lys Ala Pro Leu Gly

35

40

45

60

120

180

240

300

360

420

480

540

600



Gly Ala Ala
50

Gly Val Lys

Pro Gly Glu

Tyr Lys Val

Ala Pro Pro
115

Thr Pro Leu
130

Ala Leu Pro
145

Pro Pro Leu

Leu Lys Ala

Ala Pro Pro

195

Leu Trp Ala

210
<210> 111
<211> 048
<212> DNA

<213> Arti

<220>
<223> Poly

<400> 111
atgggcatgc

agaggcgacc
agagccacca

ggacctagac

Arg Ala Leu Asn Ala
55

Leu Pro Ala Leu Ser
70

Arg Pro Ser Gly Met
85

Leu Lys Arg Pro Ser
100

Pro Ser Trp Asp Gln
120

Asn Ala Gly Pro Thr
135

Ala Ile Leu Ser Pro
150

Leu Lys Ala Ala Ala
165

Lys Phe Val Ala Ala
180

Val Val His Gly Cys
200

Arg Met Ile Leu
215

ficial sequence

epitope Construct

aggtgcagat ccagagcctg
ctagacggag gtcccggaac
aggcacctct gggaggcgcc

tcggcgtgaa gctgcccgca

Leu Pro Arg

Thr Gly Leu
75

Lys Ala Ala
90

Gly Met Phe
105

Met Lys Pro

Pro Leu Leu

Gly Ala Leu
155

Ser Ala Ala
170

Trp Thr Leu
185

Pro Leu Asn

ttcctgctcee
ctgaaggcag
gctcgggcecc

ctgagcactg

Arg

60

Ile

Tyr

Asp

Thr

Tyr

140

Arg

Cys

Lys

Ala

tgctgtgggt gccaggaagc
ccggacccag actgggcegtce
tgaacgccct gcccaggaga

gactgatcaa ggccgcaaca

Gly

Lys

Ala

Ser

Leu

125

Arg

Pro

Arg

Ala

Ala
205

Pro

Ala

Ala

Ser

110

His

Leu

Asp

Ala

Ala

190

Ala

Arg

Ala

Gln

95

Val

Gly

Asn

Tyr

Ala

175

Ala

Pro

Leu

Thr

80

Gly

Lys

Pro

Ala

Asn

160

Lys

Lys

Thr

60

120

180

240



cccggcgaga
aagcggccca
atgaagccca
agactgaacg
cctccactgce
ttcgtcgecg
ccactgaacg
<210>
<211>

<212>
<213>

112
3011
PRT

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

MISC
(241

gaccaagcgg
gcggaatgtt
ccctgcacgg
ccgcactccce
tcaaggccgce
catggaccct

ccgcecgctee

~ FEATURE

4)..(2414)

catgaaagcc
cgacagctcc
acccacacca
tgctatcctg
tgccagcgcece
gaaagcagcc

caccctgtgg

Hepatitis C Virus

gcttacgcag
gtgaaggctc
ctcaatgccg
agccctggeg
gcatgccggg
gccaaagccc

gcccggatga

cccagggcta
cacctcccag
ggcccactcc
ccctcagacc
ccgccaaact
ctccegtggt

tcctgtga

b consensus in line with numbering of HCV-1

<400> 112

Met Ser Thr

Arg Arg Pro

Gly Val Tyr

35

Thr Arg

50

Lys

Ile
65

Pro Lys

Tyr Pro Trp

Leu Leu Ser

Arg Arg Arg

115

Asn Pro

Gln
20

Asp
Leu

Leu

Thr Ser

Ala

Arg

Leu
85

Pro

Pro
100

Arg

Ser Arg

Lys

Val

Pro

Glu

Arg

70

Tyr

Gly

Asn

Pro Gln

Lys Phe

Arg Arg

40

Arg Ser

55

Pro Glu

Gly Asn

Ser Arg

Leu Gly

120

Arg Lys Thr

10

Pro
25

Gly Gly

Gly Pro Arg

Gln Pro Arg

Ala
75

Gly Arg

Glu Gly Met

90

Pro Ser

105

Trp

Lys Val Ile

Lys Arg Asn

Gln Ile

30

Gly

Leu Gly Val

45

Gly
60

Arg Arg

Trp Ala Gln

Gly Trp Ala

Thr
110

Gly Pro

Thr
125

Asp Leu

caaggtgctg
ctgggatcag
actcctgtac
cgactacaat

gaaggccaag

gcacggctgc

Thr
15

Asn

Val Gly

Arg Ala

Gln Pro

Pro Gly

80

Gly
95

Trp
Pro

Asp

Thr Cys

300

360

420

480

540

600

648

X is a blanc that is inserted to keep numbering of HCV genotype 1



Gly

Gly

145

Gly

Phe

Glu

Asn

Gly

225

Ala

Thr

Ser

Gln

Asn

305

Asp

Leu

Trp

Phe

130

Gly

Val

Leu

Val

Ser

210

Cys

Leu

Ile

Ala

Leu

290

Cys

Met

Leu

Gly

Ala

Ala

Asn

Leu

Arg

195

Ser

Val

Thr

Arg

Met

275

Phe

Ser

Met

Arg

Val
355

Asp

Ala

Tyr

Ala

180

Asn

Ile

Pro

Pro

Arg

260

Tyr

Thr

Ile

Met

Ile

340

Leu

Leu

Arg

Ala

165

Leu

Val

Val

Cys

Thr

245

His

Val

Phe

Tyr

Asn

325

Pro

Ala

Met

Ala

150

Thr

Leu

Ser

Tyr

Val

230

Leu

Val

Gly

Ser

Pro

310

Trp

Gln

Gly

Gly

135

Leu

Gly

Ser

Gly

Glu

215

Arg

Ala

Asp

Asp

Pro

295

Gly

Ser

Ala

Leu

Tyr

Ala

Asn

Cys

Val

200

Ala

Glu

Ala

Leu

Leu

280

Arg

His

Pro

Val

Ala
360

Ile

His

Leu

Leu

185

Tyr

Ala

Asn

Arg

Leu

265

Cys

Arg

Val

Thr

Val

345

Tyr

Pro

Gly

Pro

170

Thr

His

Asp

Asn

Asn

250

Val

Gly

His

Ser

Thr

330

Asp

Tyr

Leu

Val

155

Gly

Ile

Val

Met

Ser

235

Ser

Gly

Ser

Glu

Gly

315

Ala

Met

Ser

Val

140

Arg

Cys

Pro

Thr

Ile

220

Ser

Ser

Ala

Val

Thr

300

His

Leu

Val

Met

Gly

Val

Ser

Ala

Asn

205

Met

Arg

Val

Ala

Phe

285

Val

Arg

Val

Ala

Val
365

Ala

Leu

Phe

Ser

190

Asp

His

Cys

Pro

Ala

270

Leu

Gln

Met

Val

Gly

350

Gly

Pro

Glu

Ser

175

Ala

Cys

Thr

Trp

Thr

255

Phe

Val

Asp

Ala

Ser

335

Ala

Asn

Leu

Asp

160

Ile

Tyr

Ser

Pro

Val

240

Thr

Cys

Ser

Cys

Trp

320

Gln

His

Trp



Ala

Thr

385

Ser

Asn

Leu

Ala

Phe

465

Asp

Val

Pro

Trp

Pro

545

Thr

Asn

Thr

Val

Lys

370

His

Leu

Gly

Gln

Ser

450

Ala

Gln

Pro

Val

Gly

530

Gln

Lys

Thr

Tyr

Asp

Val

Val

Phe

Ser

Thr

435

Gly

Gln

Arg

Ala

Val

515

Glu

Gly

Thr

Leu

Thr

595

Tyr

Leu

Thr

Ser

Trp

420

Gly

Cys

Gly

Pro

Ser

500

Val

Asn

Asn

Cys

Thr

580

Lys

Pro

Ile

Gly

Pro

405

His

Phe

Pro

Trp

Tyr

485

Gln

Gly

Glu

Trp

Gly

565

Cys

Cys

Tyr

Val

Gly

390

Gly

Ile

Leu

Glu

Gly

470

Cys

Val

Thr

Thr

Phe

550

Gly

Pro

Gly

Arg

Met

375

Ala

Pro

Asn

Ala

Arg

455

Pro

Trp

Cys

Thr

Asp

535

Gly

Pro

Thr

Ser

Leu

Leu

Ala

Ser

Arg

Ala

440

Met

Ile

His

Gly

Asp

520

Val

Cys

Pro

Asp

Gly

600

Trp

Leu

Ala

Gln

Thr

425

Leu

Ala

Thr

Tyr

Pro

505

Arg

Leu

Thr

Cys

Cys

585

Pro

His

Phe

Arg

Lys

410

Ala

Phe

Ser

Tyr

Ala

490

Val

Phe

Leu

Trp

Asn

570

Phe

Trp

Tyr

Ala

Thr

395

Ile

Leu

Tyr

Cys

Ala

475

Pro

Tyr

Gly

Leu

Met

555

Ile

Arg

Leu

Pro

Gly

380

Thr

Gln

Asn

Thr

Arg

460

Glu

Arg

Cys

Val

Asn

540

Asn

Gly

Lys

Thr

Cys

Val

Ser

Leu

Cys

His

445

Pro

Pro

Pro

Phe

Pro

525

Asn

Ser

Gly

His

Pro

605

Thr

Asp

Gly

Val

Asn

430

Arg

Ile

Asn

Cys

Thr

510

Thr

Thr

Thr

Val

Pro

590

Arg

Val

Gly

Phe

Asn

415

Asp

Phe

Asp

Ser

Gly

495

Pro

Tyr

Arg

Gly

Gly

575

Glu

Cys

Asn

Thr

Thr

400

Thr

Ser

Asn

Lys

Ser

480

Ile

Ser

Ser

Pro

Phe

560

Asn

Ala

Leu

Phe



Thr

625

Asn

Arg

Gln

Leu

Ile

705

Leu

Met

Val

Leu

Gly

785

Leu

Ser

Pro

Phe

610

Ile

Ala

Asp

Ile

Ile

690

Gly

Leu

Met

Leu

Val

770

Ala

Ala

Cys

Tyr

Ile
850

Phe

Ala

Arg

Leu

675

His

Ser

Phe

Leu

Asn

755

Phe

Ala

Leu

Gly

Tyr

835

Thr

Lys

Cys

Ser

660

Pro

Leu

Ala

Leu

Leu

740

Ala

Phe

Tyr

Pro

Gly

820

Lys

Arg

Val

Asn

645

Glu

Cys

His

Val

Leu

725

Ile

Ala

Cys

Ala

Pro

805

Ala

Val

Ala

Arg

630

Trp

Leu

Ser

Gln

Val

710

Leu

Ala

Ser

Ala

Leu

790

Arg

Val

Phe

Glu

615

Met

Thr

Ser

Phe

Asn

695

Ser

Ala

Gln

Val

Ala

775

Tyr

Ala

Phe

Leu

Ala
855

Tyr

Arg

Pro

Thr

680

Ile

Phe

Asp

Ala

Ala

760

Trp

Gly

Tyr

Val

Ala

840

His

Val

Gly

Leu

665

Thr

Val

Ala

Ala

Glu

745

Gly

Tyr

Val

Ala

Gly

825

Arg

Leu

Gly

Glu

650

Leu

Leu

Asp

Ile

Arg

730

Ala

Ala

Ile

Trp

Met

810

Leu

Leu

Gln

Gly

635

Arg

Leu

Pro

Val

Lys

715

Val

Ala

His

Lys

Pro

795

Asp

Ala

Ile

Val

620

Val

Cys

Ser

Ala

Gln

700

Trp

Cys

Leu

Gly

Gly

780

Leu

Arg

Leu

Trp

Trp
860

Glu

Asp

Thr

Leu

685

Tyr

Glu

Ala

Glu

Ile

765

Arg

Leu

Glu

Leu

Trp

845

Val

His

Leu

Thr

670

Ser

Leu

Tyr

Cys

Asn

750

Leu

Leu

Leu

Met

Thr

830

Leu

Pro

Arg

Glu

655

Glu

Thr

Tyr

Val

Leu

735

Leu

Ser

Val

Leu

Ala

815

Leu

Gln

Pro

Leu

640

Asp

Trp

Gly

Gly

Leu

720

Trp

Val

Phe

Pro

Leu

800

Ala

Ser

Tyr

Leu



Asn Val Arg Gly Gly Arg Asp Ala Ile Ile Leu Leu Thr Cys Ala Val
865 870 875 880

His Pro Glu Leu Ile Phe Asp Ile Thr Lys Leu Leu Leu Ala Ile Leu
885 890 895

Gly Pro Leu Met Val Leu Gln Ala Gly Ile Thr Arg Val Pro Tyr Phe
900 905 910

Val Arg Ala Gln Gly Leu Ile Arg Ala Cys Met Leu Val Arg Lys Val
915 920 925

Ala Gly Gly His Tyr Val Gln Met Ala Phe Met Lys Leu Ala Ala Leu
930 935 940

Thr Gly Thr Tyr Val Tyr Asp His Leu Thr Pro Leu Arg Asp Trp Ala
945 950 955 960

His Ala Gly Leu Arg Asp Leu Ala Val Ala Val Glu Pro Val Val Phe
965 970 975

Ser Asp Met Glu Thr Lys Ile Ile Thr Trp Gly Ala Asp Thr Ala Ala
980 985 990

Cys Gly Asp Ile Ile Leu Gly Leu Pro Val Ser Ala Arg Arg Gly Arg
995 1000 1005

Glu Ile Leu Leu Gly Pro Ala Asp Ser Leu Glu Gly Gln Gly Trp
1010 1015 1020

Arg Leu Leu Ala Pro Ile Thr Ala Tyr Ser Gln Gln Thr Arg Gly
1025 1030 1035

Leu Leu Gly Cys Ile Ile Thr Ser Leu Thr Gly Arg Asp Lys Asn
1040 1045 1050

Gln Val Glu Gly Glu Val Gln Val Val Ser Thr Ala Thr Gln Ser
1055 1060 1065

Phe Leu Ala Thr Cys Val Asn Gly Val Cys Trp Thr Val Tyr His
1070 1075 1080

Gly Ala Gly Ser Lys Thr Leu Ala Gly Pro Lys Gly Pro Ile Thr
1085 1090 1095



Gln

Pro

Asp

Arg

Ser

Gly

Val

Thr

Val

Ser

Tyr

Phe

Arg

Ser

Ala

Met
1100

Pro
1115

Leu
1130

Arg
1145

Tyr
1160

His
1175

Ala
1190

Met
1205

Pro
1220

Gly
1235

Lys
1250

Gly
1265

Thr
1280

Thr
1295

Tyr
1310

Tyr

Gly

Tyr

Gly

Leu

Ala

Lys

Arg

Gln

Lys

Val

Ala

Gly

Tyr

Asp

Thr

Ala

Leu

Asp

Lys

Val

Ala

Ser

Thr

Ser

Leu

Tyr

Val

Gly

Ile

Asn

Arg

Val

Ser

Gly

Gly

Val

Pro

Phe

Thr

Val

Met

Arg

Lys

Ile

Val

Ser

Thr

Arg

Ser

Ile

Asp

Val

Gln

Lys

Leu

Ser

Thr

Phe

Ile

Asp
1105

Leu
1120

Arg
1135

Gly
1150

Ser
1165

Phe
1180

Phe
1195

Phe
1210

Val
1225

Val
1240

Asn
1255

Lys
1270

Ile
1285

Leu
1300

Cys
1315

Gln

Thr

His

Ser

Gly

Arg

Val

Thr

Ala

Pro

Pro

Ala

Thr

Ala

Asp

Asp

Pro

Ala

Leu

Gly

Ala

Pro

Asp

His

Ala

Ser

His

Thr

Asp

Glu

Leu

Cys

Asp

Leu

Pro

Ala

Val

Asn

Leu

Ala

Val

Gly

Gly

Gly

Cys

Val

Thr

Val

Ser

Leu

Val

Glu

Ser

His

Tyr

Ala

Val

Ala

Gly

His

Gly
1110

Cys
1125

Ile
1140

Pro
1155

Leu
1170

Cys
1185

Ser
1200

Ser
1215

Ala
1230

Ala
1245

Ala
1260

Asp
1275

Pro
1290

Cys
1305

Ser
1320

Trp

Gly

Pro

Arg

Cys

Thr

Met

Pro

Pro

Ala

Thr

Pro

Ile

Ser

Thr

Gln

Ser

Val

Pro

Pro

Arg

Glu

Pro

Thr

Gln

Leu

Asn

Thr

Gly

Asp

Ala

Ser

Arg

Val

Ser

Gly

Thr

Ala

Gly

Gly

Gly

Ile

Tyr

Gly

Ser



Thr

Ala

Ser

Asn

Val

Lys

Ala

Ser

Tyr

Thr

Thr

Gly

Pro

Glu

Glu

Pro

Thr
1325

Gly
1340

Val
1355

Thr
1370

Ile
1385

Cys
1400

Val
1415

Gly
1430

Thr
1445

Gln
1460

Thr
1475

Arg
1490

Gly
1505

Cys
1520

Thr
1535

Val

Ile

Ala

Thr

Gly

Lys

Asp

Ala

Asp

Gly

Thr

Thr

Thr

Glu

Tyr

Ser

Cys

Leu

Arg

Val

Glu

Gly

Glu

Tyr

Val

Asp

Val

Val

Gly

Arg

Asp

Val

Gln

Gly

Leu

Pro

Ile

Gly

Leu

Tyr

Val

Phe

Asp

Pro

Arg

Pro

Ala

Arg

Asp

Ile

Val

His

Pro

Arg

Ala

Arg

Val

Asp

Phe

Gln

Gly

Ser

Gly

Leu

His

Gly
1330

Val
1345

Pro
1360

Phe
1375

His
1390

Ala
1405

Gly
1420

Val
1435

Ser
1450

Ser
1465

Asp
1480

Arg
1495

Gly
1510

Cys
1525

Arg
1540

Leu

Thr

Leu

Asn

Tyr

Leu

Lys

Leu

Ala

Val

Leu

Ala

Arg

Met

Ala

Ala

Glu

Val

Ala

Ile

Gly

Ile

Leu

Asp

Thr

Ile

Asp

Val

Gly

Phe

Trp

Tyr

Phe

Leu

Thr

Glu

Lys

Phe

Ser

Val

Asp

Asp

Pro

Ser

Ile

Asp

Tyr

Leu

Trp

Asp

Ala

Glu

Ala

Cys

Ala

Ser

Ala

Cys

Thr

Arg

Tyr

Ser

Glu

Asn

Glu

Gln
1335

Thr
1350

Val
1365

Ile
1380

His
1395

Leu
1410

Val
1425

Leu
1440

Asn
1455

Phe
1470

Ser
1485

Arg
1500

Ser
1515

Leu
1530

Thr
1545

Ser

Ala

Pro

Ala

Pro

Ser

Gly

Ile

Met

Thr

Thr

Gln

Phe

Val

Thr

Pro

Val

Glu

Pro

Leu

Ile

Lys

Leu

Pro

Thr

Cys

Ile

Arg

Val

Leu

Pro

Gly

Phe

Thr

Gly

Ser

Glu

Lys

Asn

Thr

Gly

Val

Glu

Arg

Thr

Cys

Ala

Leu

Thr



Gly

Ala

Cys

Lys

Leu

His

Glu

Ala

Gly

Glu

His

Lys

Glu

Thr

Tyr

1550

Leu
1565

Gly
1580

Ala
1595

Cys
1610

Leu
1625

Pro
1640

Val
1655

Leu
1670

Arg
1685

Val
1700

Leu
1715

Gln
1730

Ala
1745

Phe
1760

Leu
1775

Thr

Asp

Arg

Leu

Tyr

Ile

Val

Ala

Ile

Leu

Pro

Lys

Ala

Trp

Ala

His

Asn

Ala

Ile

Arg

Thr

Thr

Ala

Ile

Tyr

Tyr

Ala

Ala

Ala

Gly

Ile

Phe

Gln

Arg

Leu

Lys

Ser

Tyr

Leu

Arg

Ile

Leu

Pro

Lys

Leu

Asp

Pro

Ala

Leu

Gly

Tyr

Thr

Cys

Ser

Glu

Glu

Gly

Val

His

Ser

1555

Ala
1570

Tyr
1585

Pro
1600

Lys
1615

Ala
1630

Ile
1645

Trp
1660

Leu
1675

Gly
1690

Phe
1705

Gln
1720

Leu
1735

Val
1750

Met
1765

Thr
1780

His

Leu

Pro

Pro

Val

Met

Val

Thr

Arg

Asp

Gly

Leu

Glu

Trp

Leu

Phe

Val

Pro

Thr

Gln

Ala

Leu

Thr

Pro

Glu

Met

Gln

Ser

Asn

Pro

Leu

Ala

Ser

Leu

Asn

Cys

Val

Gly

Ala

Met

Gln

Thr

Lys

Phe

Gly

Ser

Tyr

Trp

His

Glu

Met

Gly

Ser

Val

Glu

Leu

Ala

Trp

Ile

Asn

1560

Gln
1575

Gln
1590

Asp
1605

Gly
1620

Val
1635

Ser
1650

Gly
1665

Val
1680

Ile
1695

Glu
1710

Ala
1725

Thr
1740

Arg
1755

Ser
1770

Pro
1785

Thr

Ala

Gln

Pro

Thr

Ala

Val

Val

Pro

Cys

Glu

Lys

Ala

Gly

Ala

Lys

Thr

Met

Thr

Leu

Asp

Leu

Ile

Asp

Ala

Gln

Gln

Leu

Ile

Ile

Gln

Val

Trp

Pro

Thr

Leu

Ala

Val

Arg

Ser

Phe

Ala

Glu

Gln

Ala



Ser

Gln

Gln

Ile

Val

Val

Leu

Val

Gly

Ser

Asp

Thr

Ser

Ile

Leu

Leu
1790

His
1805

Leu
1820

Ala
1835

Asp
1850

Ala
1865

Val
1880

Gly
1895

Glu
1910

Arg
1925

Ala
1940

Gln
1955

Thr
1970

Cys
1985

Leu
2000

Met

Thr

Ala

Gly

Ile

Phe

Asn

Val

Gly

Gly

Ala

Leu

Pro

Thr

Pro

Ala

Leu

Pro

Ala

Leu

Lys

Leu

Val

Ala

Asn

Ala

Leu

Cys

Val

Arg

Phe

Leu

Pro

Ala

Ala

Val

Leu

Cys

Val

His

Arg

Lys

Ser

Leu

Leu

Thr

Phe

Ser

Val

Gly

Met

Pro

Ala

Gln

Val

Val

Arg

Gly

Thr

Pro

Ala
1795

Asn
1810

Ala
1825

Gly
1840

Tyr
1855

Ser
1870

Ala
1885

Ala
1900

Trp
1915

Ser
1930

Thr
1945

Leu
1960

Ser
1975

Asp
1990

Gly
2005

Ser

Ile

Ala

Ser

Gly

Gly

Ile

Ile

Met

Pro

Gln

His

Trp

Phe

Val

Ile

Leu

Ser

Ile

Ala

Glu

Leu

Leu

Asn

Thr

Ile

Gln

Leu

Lys

Pro

Thr

Gly

Ala

Gly

Gly

Met

Ser

Arg

Arg

His

Leu

Trp

Arg

Thr

Phe

Ser

Gly

Phe

Leu

Val

Pro

Pro

Arg

Leu

Tyr

Ser

Ile

Asp

Trp

Phe

Pro
1800

Trp
1815

Val
1830

Gly
1845

Ala
1860

Ser
1875

Gly
1890

His
1905

Ile
1920

Val
1935

Ser
1950

Asn
1965

Val
1980

Leu
1995

Ser
2010

Leu

Val

Gly

Lys

Gly

Thr

Ala

Val

Ala

Pro

Leu

Glu

Trp

Gln

Cys

Thr

Ala

Ala

Val

Ala

Glu

Leu

Gly

Phe

Glu

Thr

Asp

Asp

Ser

Gln

Thr

Ala

Gly

Leu

Leu

Asp

Val

Pro

Ala

Ser

Ile

Cys

Trp

Lys

Arg



Gly

Cys

Met

Thr

Pro

Glu

Gly

Pro

Ala

Val

Pro

Ser

Ser

Pro

Ala

Tyr
2015

Pro
2030

Arg
2045

Phe
2060

Ala
2075

Tyr
2090

Met
2105

Glu
2120

Pro
2135

Gly
2150

Glu
2165

His
2180

Pro
2195

Ser
2210

Asp
2225

Lys

Cys

Ile

Pro

Pro

Val

Thr

Phe

Ala

Leu

Pro

Ile

Pro

Leu

Leu

Gly

Gly

Val

Ile

Asn

Glu

Thr

Phe

Cys

Asn

Asp

Thr

Ser

Lys

Ile

Val

Ala

Gly

Asn

Tyr

Val

Asp

Thr

Lys

Gln

Val

Ala

Leu

Ala

Glu

Trp

Gln

Pro

Ala

Ser

Thr

Asn

Glu

Pro

Tyr

Ala

Glu

Ala

Thr

Ala

Arg
2020

Ile
2035

Lys
2050

Tyr
2065

Arg
2080

Arg
2095

Val
2110

Val
2125

Leu
2140

Leu
2155

Val
2170

Thr
2185

Ser
2200

Cys
2215

Asn
2230

Gly

Thr

Thr

Thr

Ala

Val

Lys

Asp

Leu

Val

Leu

Ala

Ser

Thr

Leu

Asp

Gly

Cys

Thr

Leu

Gly

Cys

Gly

Arg

Gly

Thr

Lys

Ser

Thr

Leu

Gly

His

Ser

Gly

Trp

Asp

Pro

Val

Glu

Ser

Ser

Arg

Ala

His

Trp

Ile

Val

Asn

Pro

Arg

Phe

Cys

Arg

Glu

Gln

Met

Arg

Ser

His

Arg

Met
2025

Lys
2040

Thr
2055

Cys
2070

Val
2085

His
2100

Gln
2115

Leu
2130

Val
2145

Leu
2160

Leu
2175

Leu
2190

Gln
2205

Asp
2220

Gln
2235

Gln

Asn

Trp

Thr

Ala

Tyr

Val

His

Thr

Pro

Thr

Ala

Leu

Ser

Glu

Thr

Gly

His

Pro

Ala

Val

Pro

Arg

Phe

Cys

Asp

Arg

Ser

Pro

Met

Thr

Ser

Gly

Ser

Glu

Thr

Ala

Tyr

Gln

Glu

Pro

Gly

Ala

Asp

Gly



Gly

Asp

Ser

Ala

Glu

Cys

Arg

Leu

Ala

Asp

Pro

Ser

Cys

Cys

Ser

Ser

Asn
2240

Ser
2255

Val
2270

Leu
2285

Ser
2300

Pro
2315

Lys
2330

Ala
2345

Val
2360

Asp
2375

Pro
2390

Trp
2405

Cys
2420

Ala
2435

Leu
2450

Ala

Ile

Phe

Ala

Pro

Trp

Leu

Arg

Glu

Asp

Gly

Leu

Ser

Ser

Ala

Leu

Ser

Thr

Asp

Ala

Ile

Lys

Pro

Thr

Leu

Ser

Asp

Glu

Thr

Met

Glu

Arg

Leu

Arg

Pro

Glu

Trp

Asp

Pro

Val

Ala

Gly

Lys

Gly

Val

Ser

Glu

His

Arg

Val

Leu

Ile

Ala

Pro

Thr

Val

Thr

Thr

Gly

Glu

Ser

Tyr

Ser

His

Gln

Glu
2245

Arg
2260

Leu
2275

Arg
2290

Asp
2305

Lys
2320

Leu
2335

Lys
2350

Ala
2365

Ser
2380

Pro
2395

Glu
2410

Thr
2425

Lys
2440

Asn
2455

Lys

Ser

Ala

Arg

Pro

Tyr

Ala

Thr

Thr

Thr

Asp

Gly

Glu

Trp

Leu

Met

Lys

Glu

Glu

Lys

Asp

Val

Pro

Glu

Phe

Ala

Val

Asp

Ala

Thr

Pro

Val

Val

Asn

Glu

Ser

Tyr

Pro

Pro

Ser

Gly

Pro

Glu

Pro

Ser

Gly

Ile

Tyr

Thr

Lys

Asp

Arg

Asn

Pro

Ile

Thr

Ser

Pro

Ser

Asp

Xaa

Ala

Asn

Ala

Phe

Val
2250

Glu
2265

Lys
2280

Pro
2295

Val
2310

Pro
2325

Val
2340

Ser
2355

Asp
2370

Tyr
2385

Leu
2400

Glu
2415

Leu
2430

Ala
2445

Thr
2460

Asp

Val

Arg

Phe

Pro

Val

Pro

Ser

Gly

Gln

Ser

Ser

Asp

Ile

Leu

Thr

Arg

Ile

Glu

Pro

Leu

His

Pro

Ser

Ser

Ala

Ser

Asp

Val

Thr

Ser

Ser

Leu

Leu

Val

Pro

Leu

Gly

Arg

Ala

Ser

Ser

Met

Gly

Val

Pro

Asn

Arg

Gln



Val

Lys

Cys

Gly

Ile

Ile

Pro

Asp

Val

Gln

Lys

Phe

Ile

Arg

Ser

2465

Leu
2480

Ala
2495

Lys
2510

Ala
2525

Arg
2540

Asp
2555

Glu
2570

Leu
2585

Ser
2600

Tyr
2615

Ser
2630

Asp
2645

Tyr
2660

Ser
2675

Lys
2690

Asp

Ser

Leu

Lys

Ser

Thr

Lys

Gly

Thr

Ser

Lys

Ser

Gln

Leu

Gly

Asp

Thr

Thr

Asp

Val

Thr

Gly

Val

Leu

Pro

Lys

Thr

Cys

Thr

Gln

His

Val

Pro

Val

Trp

Ile

Gly

Arg

Pro

Gly

Cys

Val

Cys

Glu

Asn

Tyr

Lys

Pro

Arg

Lys

Met

Arg

Val

Gln

Gln

Pro

Thr

Asp

Arg

Cys

2470

Arg
2485

Ala
2500

His
2515

Asn
2530

Asp
2545

Ala
2560

Lys
2575

Cys
2590

Ala
2605

Arg
2620

Met
2635

Glu
2650

Leu
2665

Leu
2680

Gly
2695

Asp

Lys

Ser

Leu

Leu

Lys

Pro

Glu

Val

Val

Gly

Asn

Ala

Tyr

Tyr

Val

Leu

Ala

Ser

Leu

Asn

Ala

Lys

Met

Glu

Phe

Asp

Pro

Ile

Arg

Leu

Leu

Lys

Ser

Glu

Glu

Arg

Met

Gly

Phe

Ser

Ile

Glu

Gly

Arg

Lys

Ser

Ser

Lys

Asp

Val

Leu

Ala

Ser

Leu

Tyr

Arg

Ala

Gly

Cys

2475

Glu
2490

Val
2505

Lys
2520

Ala
2535

Thr
2550

Phe
2565

Ile
2580

Leu
2595

Ser
2610

Val
2625

Asp
2640

Val
2655

Arg
2670

Pro
2685

Arg
2700

Met

Glu

Phe

Val

Glu

Cys

Val

Tyr

Tyr

Asn

Thr

Glu

Gln

Leu

Ala

Lys

Glu

Gly

Asn

Thr

Val

Phe

Asp

Gly

Ala

Arg

Glu

Ala

Thr

Ser

Ala

Ala

Tyr

His

Pro

Gln

Pro

Val

Phe

Trp

Cys

Ser

Ile

Asn

Gly



Val

Ala

Leu

Thr

Thr

Asp

His

Thr

Pro

Leu

Leu

Gly

Glu

Pro

Val

Leu
2705

Ser
2720

Val
2735

Gln
2750

Arg
2765

Leu
2780

Asp
2795

Thr
2810

Val
2825

Trp
2840

Ala
2855

Ala
2870

Arg
2885

Gly
2900

Pro
2915

Thr

Ala

Asn

Glu

Tyr

Glu

Ala

Pro

Asn

Ala

Gln

Cys

Leu

Glu

Pro

Thr

Ala

Gly

Asp

Ser

Leu

Ser

Leu

Ser

Arg

Glu

Tyr

His

Ile

Leu

Ser

Cys

Asp

Ala

Ala

Ile

Gly

Ala

Trp

Met

Gln

Ser

Gly

Asn

Arg

Cys

Arg

Asp

Ala

Pro

Thr

Lys

Arg

Leu

Ile

Leu

Ile

Leu

Arg

Val

Gly
2710

Ala
2725

Leu
2740

Ser
2755

Pro
2770

Ser
2785

Arg
2800

Ala
2815

Gly
2830

Leu
2845

Glu
2860

Glu
2875

Ser
2890

Val
2905

Trp
2920

Asn

Ala

Val

Leu

Gly

Cys

Val

Ala

Asn

Met

Lys

Pro

Ala

Ala

Arg

Thr

Lys

Val

Arg

Asp

Ser

Tyr

Trp

Ile

Thr

Ala

Leu

Phe

Ser

His

Leu

Leu

Ile

Val

Pro

Ser

Tyr

Glu

Ile

His

Leu

Asp

Ser

Cys

Arg

Thr

Gln

Cys

Phe

Pro

Asn

Leu

Thr

Met

Phe

Asp

Leu

Leu

Leu

Ala

Cys
2715

Asp
2730

Glu
2745

Thr
2760

Gln
2775

Val
2790

Thr
2805

Ala
2820

Tyr
2835

Phe
2850

Cys
2865

Pro
2880

His
2895

Arg
2910

Arg
2925

Tyr

Cys

Ser

Glu

Pro

Ser

Arg

Arg

Ala

Ser

Gln

Gln

Ser

Lys

Ser

Leu

Thr

Ala

Ala

Glu

Val

Asp

His

Pro

Ile

Ile

Ile

Tyr

Leu

Val

Lys

Met

Gly

Met

Tyr

Ala

Pro

Thr

Thr

Leu

Tyr

Ile

Ser

Gly

Arg



Ala Lys Leu Leu Ser Gln Gly Gly Arg Ala Ala Thr Cys Gly Lys
2930 2935 2940

Tyr Leu Phe Asn Trp Ala Val Arg Thr Lys Leu Lys Leu Thr Pro
2945 2950 2955

Ile Pro Ala Ala Ser Gln Leu Asp Leu Ser Gly Trp Phe Val Ala
2960 2965 2970

Gly Tyr Ser Gly Gly Asp Ile Tyr His Ser Leu Ser Arg Ala Arg
2975 2980 2985

Pro Arg Trp Phe Met Leu Cys Leu Leu Leu Leu Ser Val Gly Val
2990 2995 3000

Gly Ile Tyr Leu Leu Pro Asn Arg

3005 3010
<210> 113
<211> 5
<212> PRT

<213> Artificial Sequence

<220>
<223> Spacer Sequence

<400> 113

Gly Pro Gly Pro Gly

1 5
<210> 114

<211> 22

<212> PRT

<213> Artificial Sequence

<220>
<223> Signal Sequence

<400> 114
Met Gly Met Gln Val Gln Ile Gln Ser Leu Phe Leu Leu Leu Leu Trp
1 5 10 15

Val Pro Gly Ser Arg Gly
20

<210> 115
<211> 0666
<212> PRT

<213> Artificial Sequence



<220>
<223>

<400>

115

Met Val Ile

1

Gly

Thr

Ala

Leu

65

Asn

Thr

Leu

Leu

Asp

145

Asn

Lys

Ile

Lys

Val

Leu

Ala

50

Ala

Ala

Met

Lys

Val

130

Leu

Ala

Asn

Arg

Ala
210

Arg

Asn

35

His

Gly

Tyr

Leu

Thr

115

Ala

Asn

Leu

Asp

Leu

195

Ala

Lys

Ala

20

Ala

Pro

Tyr

Tyr

Val

100

Ser

Tyr

Thr

Ser

Tyr

180

Lys

Val

Gly

Thr

Ala

Asn

Gly

Arg

85

Asn

Glu

Gln

Leu

Asn

165

Pro

Pro

Ala

Gly

Lys

Ala

Ile

Ala

70

Gly

Ala

Arg

Ala

Trp

150

Ser

Tyr

Thr

Thr

Polyepitope Construct

Arg

Ala

Pro

Glu

55

Lys

Leu

Ala

Ser

Lys

135

Ala

Leu

Arg

Leu

Asp
215

His

Ala

Thr

40

Glu

His

Asp

Ala

Gln

120

Ala

Arg

Lys

Leu

Asn

200

Ala

Leu

Ala

25

Leu

Val

Met

Val

Ala

105

Pro

Ala

Met

Ser

Trp

185

Ile

Leu

Ile

10

Gln

Trp

Ala

Trp

Ser

90

Glu

Arg

Met

Ile

Thr

170

His

Ile

Met

Lys

Tyr

Ala

Leu

Asn

75

Val

Gln

Asn

Tyr

Leu

155

Asn

Tyr

Met

Thr

Ala

Leu

Arg

Asn

60

Phe

Lys

Phe

Ala

Thr

140

Met

Pro

Lys

Tyr

Gly
220

Gly

Ala

Met

45

Leu

Ile

Leu

Lys

Ala

125

Asn

Asn

Lys

Ala

Ala

205

Tyr

Pro

Gly

30

Ile

Val

Ser

Gln

Gln

110

Phe

Val

Leu

Pro

Ala

190

Pro

Asn

Arg

15

Leu

Leu

Asp

Gly

Asp

95

Lys

Pro

Asp

Pro

Gln

175

Cys

Thr

Leu

Leu

Ser

Asn

Ile

Ile

80

Cys

Ala

Tyr

Gln

Ile

160

Arg

Leu

Leu

Pro



Gly

225

Val

Gly

Gln

Ala

Lys

305

Trp

Leu

Thr

Pro

Ala

385

Leu

Ser

Pro

Thr

Cys

Leu

Leu

Gly

Ala

290

His

Thr

His

Asp

Arg

370

Ala

Ile

Thr

Gly

Phe
450

Ser

Lys

Leu

Tyr

275

Tyr

Met

Leu

Lys

Asn

355

Leu

Glu

Phe

Leu

Pro

435

Thr

Phe

Ala

Gly

260

Lys

Leu

Trp

Lys

Ala

340

Ser

Gly

Thr

Cys

Leu

420

Gly

Ile

Ser

Ala

245

Cys

Lys

Leu

Asn

Ala

325

Ala

Ser

Val

Ala

His

405

Phe

Cys

Glu

Ile

230

Val

Ile

Asp

Pro

Phe

310

Ala

Ala

Pro

Lys

Gly

390

Ser

Asn

Val

Thr

Phe

Leu

Ile

Pro

Arg

295

Ile

Ala

Val

Pro

Ser

375

Ala

Lys

Ile

Thr

Thr
455

Lys

Val

Thr

Arg

280

Arg

Lys

Lys

Cys

Ala

360

Phe

Arg

Lys

Leu

Gln

440

Gly

Tyr

Gly

Ser

265

Arg

Gly

Ala

Ala

Thr

345

Val

Ser

Leu

Lys

Gly

425

Thr

Pro

Arg

Gly

250

Leu

Arg

Pro

Ala

Leu

330

Arg

Lys

Ile

Val

Cys

410

Gly

Val

Gly

Arg

235

Val

Asn

Ser

Arg

Ala

315

Ile

Gly

Ala

Phe

Asn

395

Asp

Trp

Asp

Pro

Cys

Leu

Ala

Arg

Leu

300

Lys

Arg

Val

Leu

Leu

380

Ala

Gly

Val

Phe

Gly
460

Arg

Ala

Ala

Asn

285

Asn

Phe

Leu

Ala

Pro

365

Leu

Ala

Pro

Ala

Ser

445

Glu

Ala

Ala

Tyr

270

Leu

Phe

Val

Lys

Lys

350

Arg

Ala

Gly

Gly

Ala

430

Leu

Asp

Ser

Leu

255

Ala

Lys

Trp

Ala

Pro

335

Asn

Arg

Leu

Arg

Pro

415

Gln

Asp

Leu

Gly

240

Asn

Ala

Ala

Ala

Ala

320

Thr

Phe

Gly

Lys

His

400

Gly

Gly

Pro

Val



Asn

465

Gly

Phe

Ser

Tyr

Gly

545

Pro

Ala

Gln

Gly

Leu

625

Pro

Ile

Leu

Pro

Ala

Arg

Thr

530

Thr

Gly

Ala

Tyr

Pro

610

Ala

Ser

Pro

Leu

Gly

Ser

Gly

515

Trp

Pro

Leu

Val

Leu

595

Gly

Ala

Val

Asp

Pro

Gly

Gly

500

Asn

Thr

Ala

Pro

Cys

580

Ala

Thr

Gly

Ala

Arg
660

Ala

Glu

485

Pro

His

Gly

Glu

Val

565

Thr

Gly

Ser

Pro

Ala

645

Glu

Ile

470

Gly

Gly

Val

Ala

Thr

550

Gly

Arg

Leu

Thr

Gly

630

Thr

Val

Leu

Ala

Pro

Ser

Leu

535

Thr

Pro

Gly

Ser

Trp

615

Pro

Gly

Leu

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

<220>
<223>

<400>

116
665
PRT
Artificial Sequence

Polyepitope Construct

116

Ser

Val

Gly

Pro

520

Ile

Val

Gly

Val

Thr

600

Val

Gly

Pro

Tyr

Pro

Gln

Met

505

Gly

Thr

Arg

Pro

Ala

585

Leu

Leu

Gly

Gly

Arg
665

Gly

Trp

490

Asn

Pro

Pro

Leu

Gly

570

Gly

Pro

Val

Tyr

Pro

650

Glu

Ala

475

Met

Arg

Gly

Cys

Arg

555

Ala

Pro

Gly

Gly

Lys

635

Gly

Leu

Asn

Leu

Pro

Ala

540

Ala

Val

Gly

Asn

Gly

620

Val

Gly

Val

Arg

Ile

Gly

525

Gly

Tyr

Gly

Pro

Pro

605

Val

Leu

Lys

Val

Leu

Ala

510

Ser

Pro

Met

Ile

Gly

590

Ala

Leu

Val

Pro

Gly

Ile

495

Phe

Met

Gly

Asn

Phe

575

Gly

Gly

Ala

Leu

Ala
655

Pro

480

Ala

Ala

Ser

Pro

Thr

560

Arg

Ile

Pro

Ala

Asn

640

Ile



Met

Pro

Ala

Ser

Glu

65

Val

Arg

Ile

Gly

Gly

145

Tyr

Gly

Pro

Pro

Val
225

Gly

Gly

Ala

Leu

50

Asp

Val

Leu

Ala

Ser

130

Pro

Met

Ile

Gly

Ala

210

Leu

Arg

Pro

Gln

35

Asp

Leu

Gly

Ile

Phe

115

Met

Gly

Asn

Phe

Gly

195

Gly

Ala

His

Gly

20

Gly

Pro

Val

Pro

Ala

100

Ala

Ser

Pro

Thr

Arg

180

Ile

Pro

Ala

Leu

Ser

Pro

Thr

Asn

Gly

Phe

Ser

Tyr

Gly

Pro

165

Ala

Gln

Gly

Leu

Ile

Thr

Gly

Phe

Leu

70

Pro

Ala

Arg

Thr

Thr

150

Gly

Ala

Tyr

Pro

Ala
230

Phe

Leu

Pro

Thr

55

Leu

Gly

Ser

Gly

Trp

135

Pro

Leu

Val

Leu

Gly

215

Ala

Cys

Leu

Gly

40

Ile

Pro

Gly

Gly

Asn

120

Thr

Ala

Pro

Cys

Ala

200

Thr

Gly

His

Phe

25

Cys

Glu

Ala

Glu

Pro

105

His

Gly

Glu

Val

Thr

185

Gly

Ser

Pro

Ser

10

Asn

Val

Thr

Ile

Gly

Gly

Val

Ala

Thr

Gly

170

Arg

Leu

Thr

Gly

Lys

Ile

Thr

Thr

Leu

75

Ala

Pro

Ser

Leu

Thr

155

Pro

Gly

Ser

Trp

Pro
235

Lys

Leu

Gln

Gly

60

Ser

Val

Gly

Pro

Ile

140

Val

Gly

Val

Thr

Val

220

Gly

Lys

Gly

Thr

45

Pro

Pro

Gln

Met

Gly

125

Thr

Arg

Pro

Ala

Leu

205

Leu

Gly

Cys

Gly

Val

Gly

Gly

Trp

Asn

110

Pro

Pro

Leu

Gly

Gly

190

Pro

Val

Tyr

Asp

15

Trp

Asp

Pro

Ala

Met

95

Arg

Gly

Cys

Arg

Ala

175

Pro

Gly

Gly

Lys

Gly

Val

Phe

Gly

Leu

80

Asn

Leu

Pro

Ala

Ala

160

Val

Gly

Asn

Gly

Val
240



Leu

Lys

Val

Val

Leu

305

Ala

Ala

Ala

Met

Lys

385

Val

Leu

Ala

Asn

Arg

465

Ala

Val

Pro

Ile

Arg

290

Asn

His

Gly

Tyr

Leu

370

Thr

Ala

Asn

Leu

Asp

450

Leu

Ala

Leu

Ala

Lys

275

Ala

Ala

Pro

Tyr

Tyr

355

Val

Ser

Tyr

Thr

Ser

435

Tyr

Lys

Val

Asn

Ile

260

Gly

Thr

Ala

Asn

Gly

340

Arg

Asn

Glu

Gln

Leu

420

Asn

Pro

Pro

Ala

Pro

245

Ile

Gly

Lys

Ala

Ile

325

Ala

Gly

Ala

Arg

Ala

405

Trp

Ser

Tyr

Thr

Thr

Ser

Pro

Arg

Ala

Pro

310

Glu

Lys

Leu

Ala

Ser

390

Lys

Ala

Leu

Arg

Leu

470

Asp

Val

Asp

His

Ala

295

Thr

Glu

His

Asp

Ala

375

Gln

Ala

Arg

Lys

Leu

455

Asn

Ala

Ala

Arg

Leu

280

Ala

Leu

Val

Met

Val

360

Ala

Pro

Ala

Met

Ser

440

Trp

Ile

Leu

Ala

Glu

265

Ile

Gln

Trp

Ala

Trp

345

Ser

Glu

Arg

Met

Ile

425

Thr

His

Ile

Met

Thr

250

Val

Lys

Tyr

Ala

Leu

330

Asn

Val

Gln

Asn

Tyr

410

Leu

Asn

Tyr

Met

Thr

Gly

Leu

Ala

Leu

Arg

315

Asn

Phe

Lys

Phe

Ala

395

Thr

Met

Pro

Lys

Tyr

475

Gly

Pro

Tyr

Gly

Ala

300

Met

Leu

Ile

Leu

Lys

380

Ala

Asn

Asn

Lys

Ala

460

Ala

Tyr

Gly

Arg

Pro

285

Gly

Ile

Val

Ser

Gln

365

Gln

Phe

Val

Leu

Pro

445

Ala

Pro

Asn

Pro

Glu

270

Arg

Leu

Leu

Asp

Gly

350

Asp

Lys

Pro

Asp

Pro

430

Gln

Cys

Thr

Leu

Gly

255

Lys

Leu

Ser

Asn

Ile

335

Ile

Cys

Ala

Tyr

Gln

415

Ile

Arg

Leu

Leu

Pro

Gly

Ala

Gly

Thr

Ala

320

Leu

Asn

Thr

Leu

Leu

400

Asp

Asn

Lys

Ile

Lys

480

Gly



Cys

Leu

Leu

Gly

545

Ala

His

Thr

His

Asp

625

Arg

Ala

Ser

Lys

Leu

530

Tyr

Tyr

Met

Leu

Lys

610

Asn

Leu

Glu

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

<220>
<223>

<400>

Phe

Ala

515

Gly

Lys

Leu

Trp

Lys

595

Ala

Ser

Gly

Thr

117
18
PRT

Ser

500

Ala

Cys

Lys

Leu

Asn

580

Ala

Ala

Ser

Val

Ala
660

485

Ile

Val

Ile

Asp

Pro

565

Phe

Ala

Ala

Pro

Lys

645

Gly

Phe

Leu

Ile

Pro

550

Arg

Ile

Ala

Val

Pro

630

Ser

Ala

Lys

Val

Thr

535

Arg

Arg

Lys

Lys

Cys

615

Ala

Phe

Arg

Artificial Sequence

Affinity Tag

117

Tyr

Gly

520

Ser

Arg

Gly

Ala

Ala

600

Thr

Val

Ser

Leu

Arg

505

Gly

Leu

Arg

Pro

Ala

585

Leu

Arg

Lys

Ile

Val
665

490

Arg

Val

Asn

Ser

Arg

570

Ala

Ile

Gly

Ala

Phe
650

Cys

Leu

Ala

Arg

555

Leu

Lys

Arg

Val

Leu

635

Leu

Arg

Ala

Ala

540

Asn

Asn

Phe

Leu

Ala

620

Pro

Leu

Ala

Ala

525

Tyr

Leu

Phe

Val

Lys

605

Lys

Arg

Ala

Ser

510

Leu

Ala

Lys

Trp

Ala

590

Pro

Asn

Arg

Leu

495

Gly

Asn

Ala

Ala

Ala

575

Ala

Thr

Phe

Gly

Lys
655

Val

Gly

Gln

Ala

560

Lys

Trp

Leu

Thr

Pro

640

Ala

His His His Met Phe His His His Trp Trp His His His Met Trp His

1

5

10

15



His His

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

118
2055
DNA

<220>
<223>

<400> 118
atggtgatta

accaaagccg
ctgtgggcge
ctggtggata
aacgcgtatt
aatgcggccg
ccgcgtaacg
aacgtggatc
aacgccctga
ccgtatcgcece
attattatgt
tataacctgc
gttctgaaag
tgcattatta
cgtcgtagcece
aacttttggg
tggaccctga
gcagcggtgt
gttaaagccc
ctggccctga
ctgatttttt
tttaacattc

accgtggatt

gaggacctgg

aaggcggcceg
cagcgcagta
gtatgattct
ttctggccgg
atcgtggcct
cagcggaaca
cggcgtttee
aggatctgaa
gcaacagcct
tgtggcatta
atgccccgac
cgggctgcag
ctgcggtgcet
ccagcctgaa
gtaacctgaa
cgaaacacat
aagccgcecgce
gcacccgtgg
tgccgegteg
aagcggcegga
gccacagcaa
tgggcggcetg
ttagcctgga

tgaacctgct

Artificial Sequence

Polyepitope Construct

tcatctgatt
tctggccggt
gaacgcggceg
ctatggcgca
ggatgtgagc
gtttaaacag
gtatctggtg
caccctgtgg
gaaaagcacc
taaagcggcg
gctgaaagca
ctttagcatt
ggttggtggt
cgcggcctat
agcagcggcg
gtggaatttc
gaaagcgctyg
cgtggcgaaa
cggtccgcegce
aaccgcgggt
aaaaaaatgc
ggttgcggcg
cccgaccttt

gccggcgatt

aaagcgggtc
ctgagcaccc
catccgaaca
aaacatatgt
gtgaaactgc
aaagcgctga
gcgtatcagg
gcccgcatga
aatccgaaac
tgcctgatte
gccgttgcga
tttaaatatc
gttctggccg
gcggcgcagg
tatctgctgce
attaaagccg
atccgcecctga
aactttaccg
ctgggcgtga
gcgegtetgg
gatgggccgyg
cagggtccag
accattgaaa

ctgtctcecgg

cacgcctggg
tgaatgcggc
ttgaagaagt
ggaactttat
aggattgcac
aaaccagcga
cgaaagcggc
tcctgatgaa
cgcagcgtaa
gtctgaaacc
ccgatgcgcet
gtcgttgccg
cgctgaacgg
gctataaaaa
cgcgccgtgg
cggccaaatt
aaccgaccct
ataacagctc
aatcttttag
ttaatgcggc
gtcctggtag
gtccgggetg

ccactgggcc

gtgcgctggt

tgttcgtgcg
agcgccgacyg
ggcgctgaac
cagcggcatc
catgctggtg
acgtagccag
gatgtatacc
cctgccgatt
aaacgattat
aactctgaac
gatgaccggc
tgcgagcggce
tctgctgggce
agatccgegt
cccgegtcetg
tgtggcggceg
gcataaagcg
tccgecggcea
catctttctg
gggccgtcat
caccctgctg
tgttacccag
aggtcctggg

tgttggtcca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



ggtccggggg
ccagggccag
ggtccaggge
ggtccagggc
ccgggtcectgce
acccgtggtg
ctgccgggta
gttctggccg
ccgagcgttg
gaagtgctgt
tggcaccatc
<210>
<211>

<212>
<213>

119

<220>
<223>

<400> 119
atgggccgtc

agcaccctgce
tgtgttaccc
ccaggtcctg
gttgttggtc
tttgcgtctg
catgtttctc
accccgtgtg
tatatgaaca
gcggeggtat
ggcctgagca
ctggttggtg
ctggtgctga
attccggatc

attaaagcgg

2061
DNA
Artificial Sequence

gtgaaggtgc
gtatgaaccg
caggtagcat
cgggtacgcc
cggtgggtcc
ttgcaggccc
atccggcggg
cgctggceccgce
cggcgaccgg
atcgtgaaca

actaa

atctgatttt
tgtttaacat
agaccgtgga
gggaggacct
caggtccggg
gtccagggcc
cgggtccagg
caggtccagg
cgccgggtcet
gcacccgtgg
ccctgecggg
gtgttctggc
atccgagcgt
gtgaagtgct

gtccacgcect

ggtgcagtgg
cctgatcgceg
gagctatacc
ggcggaaacc
aggtccaggt
aggtccaggg
tccgggtceca
aggtccgggt
tccgggtecg

tcatcatatg

Polyepitope Construct

ttgccacagc
tctgggegge
ttttagcctg
ggtgaacctyg
gggtgaaggt
aggtatgaac
gccaggtagce
gccgggtacg
gccggtggat
tgttgcaggc
taatccggcg
cgcgctggcece
tgcggcgacc
gtatcgtgaa

gggtgttcgt

atgaaccgtc
ttcgccagcece
tggaccggtg
accgttcgtce
gcggtgggcea
ggtattcagt
ggcacctcta
ccaggggget
ggtggtaaac

tttcaccatc

aaaaaaaaat
tgggttgcgg
gacccgacct
ctgccggcga
gcggtgcagt
cgcctgatcg
atgagctata
ccggcggaaa
ccaggtccag
ccaggtccag
ggtccgggtc
gcaggtccgg
ggtccgggte
aaagcggtga

gcgaccaaag

tgattgcgtt
gtggcaacca
cgctgattac
tgcgtgcgta
tttttcgtge
atctggccgg
cctgggtgcet
ataaagtgct
cggcgattat

attggtggca

gcgatgggcc
cgcagggtcc
ttaccattga
ttctgtctce
ggatgaaccg
cgttcgccag
cctggaccgg
ccaccgttcg
gtgcggtggg
ggggtattca
caggcacctc
gtccaggggg

cgggtggtaa

ttaaaggcgg

ccgcagcgcea

tgcgtctggt
tgtttctccg
ccegtgtgea
tatgaacacg
ggcggtgtgce
cctgagcacc
ggttggtggt
ggtgctgaat
tccggatcegt

tcatcacatg

gggtcctggt
aggtccggge
aaccactggg
gggtgcgctg
tctgattgcg
ccgtggcaac
tgcgctgatt
tctgcgtgeg
catttttcgt
gtatctggcc
tacctgggtg
ctataaagtg
accggcgatt
ccgtcatctg

gtatctggcc

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2055

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



ggtctgagca
gcgcatccga
gcaaaacata
agcgtgaaac
cagaaagcgc
gtggcgtatc
tgggcccgcea
accaatccga
gcgtgcectga
gcagccgttg
atttttaaat
ggtgttctgg
tatgcggcgce
gcgtatctgce
ttcattaaag
ctgatccgcece
aaaaacttta
cgcctgggeyg
ggtgcgcgtc
cacatgtggc
<210>
<211>

<212>
<213>

120

<220>
<223>

<400> 120
gttgacgccg

gagtactcac
agtgctgcca
ggaccgaagg

cgttgggaac

4947
DNA
Artificial Sequence

ccctgaatgce
acattgaaga
tgtggaactt
tgcaggattg
tgaaaaccag
aggcgaaagc
tgatcctgat
aaccgcagcg
ttcgtctgaa
cgaccgatgc
atcgtcgttg
ccgcgctgaa
agggctataa
tgccgcgcecg
ccgcggcecaa
tgaaaccgac
ccgataacag
tgaaatcttt
tggttaatgce

accatcacta

Plasmid

ggcaagagca
cagtcacaga
taaccatgag
agctaaccgc

cggagctgaa

ggcagcgcecg
agtggcgctg
tatcagcggc
caccatgctg
cgaacgtagc
ggcgatgtat
gaacctgccyg
taaaaacgat
accaactctg
gctgatgacc
ccgtgcgagce
cggtctgctg
aaaagatccg
tggcccgegt
atttgtggcg
cctgcataaa
ctctccgecg
tagcatcttt
ggcgcatcat

a

actcggtcgce
aaagcatctt
tgataacact
ttttttgcac

tgaagccata

acgctgtggg
aacctggtgg
atcaacgcgt
gtgaatgcgg
cagccgcgta
accaacgtgg
attaacgccc
tatccgtatc
aacattatta
ggctataacc
ggcgttctga
ggctgcatta
cgtcgtcgta
ctgaactttt
gcgtggaccc
gcggcagcgg
gcagttaaag
ctgctggccce

catatgtttc

cgcatacact
acggatggca
gcggccaact

aacatggggg

ccaaacgacg

cgcgtatgat
atattctggce
attatcgtgg
ccgcagcgga
acgcggcgtt
atcaggatct
tgagcaacag
gcctgtggca
tgtatgcccce
tgccgggetg
aagctgcggt
ttaccagcct
gccgtaacct
gggcgaaaca
tgaaagccgc
tgtgcacccg
ccctgceecgeg
tgaaagcggc

accatcattg

attctcagaa
tgacagtaag
tacttctgac
atcatgtaac

agcgtgacac

tctgaacgcg
cggctatggce
cctggatgtg
acagtttaaa
tccgtatcetg
gaacaccctg
cctgaaaagc
ttataaagcg
gacgctgaaa
cagctttagce
gctggttggt
gaacgcggcc
gaaagcagcg
catgtggaat
cgcgaaagcg
tggcgtggceg
tcgcggtecg
ggaaaccgcg

gtggcatcat

tgacttggtt
agaattatgc
aacgatcgga
tcgecttgat

cacgatgcct

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

20061

60

120

180

240

300



gcaggtgatg
tatctttccc
ccatttacta
gctcaattgt
tcaggccact
attgggtact
ttgaaggtaa
tgctcagggt
gcggtcatgg
gtgcttaccc
cctgcctgaa
ctaaccgctt
ctaactttga
ttaaataaag
gataagccaa
agctgctctt
ggataaatat
aacgttgcgc
agactggatg
ctggtttatt
actggggcca
aactatggat
gtaactgtca
atttaaaagg
tgagttttcg
tggtctgcge
gaaggttctc
accaaaactt
taaatcaatt
caagacgata

agtccagcett

attatcagcc
tttatttttg
tgttatgttc
tatcagctat
gactagcgat
gtgggtttag
actcatcacc
caacgagaat
aattaccttc
atctctccge
catgagaaaa
catacatctc
gaatttttgt
caccaacgcc
gttcattttt
gtgttaatgg
ctaacaccgt
aaactattaa
gaggcggata
gctgataaat
gatggtaagc
gaacgaaata
gaccaagttt
atctaggtga
ttccactgag
gtaatctctt
tgagctacca
gtcctttecag
accagtggct
gttaccggat

ggagcgaact

agcagagaat
ctgcggtaag
tgaggggagt
gcgccgacca
aactttcccce
tggttgtaaa
cccaagtctg
taacattccg
aacctcaagc
atcacctttg
aacagggtac
gtagatttct
aagcaatgcg
tgactgcccce
ctttttttca
tttctttttt
gcgtgttgta
ctggcgaact
aagttgcagg
ctggagccgyg
cctceccegtat
gacagatcgc
actcatatat
agatcctttt
cgtcagaccc
gctctgaaaa
actctttgaa
tttagcctta
gctgccagtg
aaggcgcagc

gcctaccegg

taaggaaaac
tcgcataaaa
gaaaattccc
gaacaccttg
acaacggaac
aacacctgac
gctatgcaga
tcaggaaagc
cagaatgcag
gtaaaggttc
tcatactcac
ctggcgattg
gcgttataag
atccccatct
taaattgctt
gtgctcatac
ccgagctcga
acttactcta
accacttctg
tgagcgtggg
cgtagttatc
tgagataggt
actttagatt
tgataatctc
cttaataaga
cgaaaaaacc
ccgaggtaac
accggcgcat
gtgcttttgc
ggtcggactg

aactgagtgt

agacaggttt
accattcttc
ctaattcgat
ccgatcagcecc
aactctcatt
cgctatccct
aatcacctgg
ttggcttgga
aatcactggc
taagcttagg
ttctaagtga
aagggctaaa
catttaatgc
tgtctgcgac
taaggcgacg
gttaaatcta
attgctgcag
gcttccecggce
cgctcggcecce
tctcgcggta
tacacgacgg
gcctcactga
gatttaaaac
atgaccaaaa
tgatcttctt
gccttgcagg
tggcttggag
gacttcaaga
atgtctttcc
aacggggggt

caggcgtgga

attgagcgct
ataattcaat
gaagattctt
aaacgtctct
gcatgggatc
gatcagtttc
ctcaacagcc
gcctgttggt
ttttttggtt
tgagaacatc
cggctgcata
ttcttcaacg
attgatgcca
agattcctgg
tgcgtcctca
tcaccgcaag
caatggcaac
aacaattaat
ttccggetgg
tcattgcagce
ggagtcaggc
ttaagcattg
ttcattttta
tcececttaacg
gagatcgttt
gcggttttte
gagcgcagtc
Ctaactcctc
gggttggact
tcgtgcatac

atgagacaaa

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160



cgcggccata
agggagccgce
tgatttgagc
tttgccgcgg
cgccceccgtte
tgagcgagga
tttttctecct
cagtatacac
caggcctgaa
ttgttgtagg
ttgtcgggaa
agccacgttg
tgaacaataa
caacgggaaa
gggtataaat
gggaagcccg
gttacagatg
aagcatttta
acagcattcc
gcagtgttcc
cgcgtatttce
gattttgatg
cttttgccat
atttttgacg
cgataccagg
aaacggcttt
ttgatgctcg
attacgctga
aggatcagat

aaatcaccaa

acagcggaat
cagggggaaa
gtcagatttc
ccctctcact
gtaagccatt
agcggaatat
gccacatgaa
tccgcectageg
tcgccccate
tggaccagtt
gatgcgtgat
tgtctcaaaa
aactgtctgc
cgtcttgctce
gggctcgcga
atgcgccaga
agatggtcag
tcecgtactcee
aggtattaga
tgcgeccggtt
gtctcgctca
acgagcgtaa
tctcaccgga
aggggaaatt
atcttgccat
ttcaaaaata
atgagttttt
cttgacggga
cacgcatctt

ctggtccacc

gacaccggta
cgcctggtat
gtgatgcttg
tcccectgttaa
tcecgetegece
atcctgtatc
gcacttcact
ctgaggtctg
atccagccag
ggtgattttg
ctgatccttc
tctctgatgt
ttacataaac
gaggccgcga
taatgtcggg
gttgtttctyg
actaaactgg
tgatgatgca
agaatatcct
gcattcgatt
ggcgcaatca
tggctggect
ttcagtcgtc
aataggttgt
cctatggaac
tggtattgat
ctaatcagaa
cggcggcttt
cccgacaacg

tacaacaaag

aaccgaaagg
ctttatagtc
tcaggggggce
gtatcttcct
gcagtcgaac
acatattctg
gacaccctca
cctcgtgaag
aaagtgaggg
aacttttgcect
aactcagcaa
tacattgcac
agtaatacaa
ttaaattcca
caatcaggtg
aaacatggca
ctgacggaat
tggttactca
gattcaggtg
cctgtttgta
cgaatgaata
gttgaacaag
actcatggtg
attgatgttg
tgcctcggtg
aatcctgata
ttggttaatt
gttgaataaa
cagaccgttc

ctctcatcaa

caggaacagg
ctgtcgggtt
ggagcctatg
ggcatcttcc
gaccgagcgt
ctgacgcacc
tcagtgccaa
aaggtgttgc
agccacggtt
ttgccacgga
aagttcgatt
aagataaaaa
ggggtgttat
acatggatgc
cgacaatcta
aaggtagcgt
ttatgcctct
ccactgcgat
aaaatattgt
attgtccttt
acggtttggt
tctggaaaga
atttctcact
gacgagtcgg
agttttctcc
tgaataaatt
ggttgtaaca
tcgaactttt
cgtggcaaag

ccgtggcetcce

agagcgcacg
tcgccaccac
gaaaaacggc
aggaaatctc
agcgagtcag
ggtgcagcct
catagtaagc
tgactcatac
gatgagagct
acggtctgcg
tattcaacaa
tatatcatca
gagccatatt
tgatttatat
tcgattgtat
tgccaatgat
tccgaccatce
cccecgggaaa
tgatgcgctg
taacagcgat
tgatgcgagt
aatgcataag
tgataacctt
aatcgcagac
ttcattacag
gcagtttcat
ctggcagagc
gctgagttga
caaaagttca

ctcactttct

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960



ggctggatga
gacctcagcg
cggcagttca
tgtcattctg
gataaaagag
cgacggtgat
ccggaggatc
atttggccgce
tggtgcaacg
tgaagacgaa
gtttcttaga
tttttctaaa
caataatatt
ttttttgcgg
gatgctgaag
aagatccttg
ctgctatgtg
<210>
<211>

<212>
<213>

121

<220>
<223>

<400> 121
tctcgatgat

tctttagctg
tccatacaac
cgcacggtgt
aaaccattaa
aagaaaaatg
tcaggcgttg
cttacaaaaa

tacgagatgt

4182
DNA
Artificial Sequence

tggggcgatt

ctcaaagatg
acagatcggg
gtgaagaagc
tttgatgctc
atggggcaaa
ctagagcgca
aggcgtaccg
gaaattgctc
agggcctcegt
cgtcaggtgg
tacattcaaa
gaaaaaggaa
cattttgcct
atcagttggg
agagttttcg

gcgcggtatt

Plasmid

ggttacgcca
tcttggtttg
ctccttagta
tagatattta
cacaagagca
aacttggctt
gtgctttatt
ttctcaaagt

atgaagcggt

caggcctggt
caggggtaaa
aagggctgga
tcgaccgtct
agggtgtagc
tggtggtcac
cgaatgaggg
tggacaggaa
atcagctcag
gatacgccta
cacttttcgg
tatgtatccg
gagtatgagt
tcctgttttt
tgcacgagtg
ccccgaagaa

atccegt

gactatcaaa
cccaaagcgc
catgcaacca
tceecttgegg
gcttgaggac
atcccaggaa
taatggcatc
tagcgttgaa

tagtatgcag

atgagtcagc
agctaaccgc
tttgctgagg
tggccgcgac
ggttcggttt
catcctgtcg
ccgacaggaa
cgtcgtgcectg
tattgcccge
tttttatagg
ggaaatgtgc
ctcatgagac
attcaacatt
gctcacccag
ggttacatcg

cgttttccaa

tatgctgctt
attgcataat
ttatcaccgce
tgatagattt
gcacgtcgcc
tctgtcgcag
aatgcattaa
gaatttagcc

ccgtcactta

aacaccttct
atctttaccg
atgaaggtgg
accgccgaca
attgacgacg
gctgtggcac
gcaaagctga
acgcttcatc
tccacggttt
ttaatgtcat
gcggaacccc
aataaccctg
tcecgtgtege
aaacgctggt
aactggatct

tgatgagcac

gaggcttatt
ctttcagggt
cagaggtaaa
aacgtatgag
ttaaagcaat
acaagatggg
atgcttataa
cttcaatcgc

gaagtgagta

tcacgaggca
acaaggcatc
aggaaggtga
tgatccaact
ggatcagtac
aggctgaacg
aaggaatcaa
agaagggcac
ataaaattct
gataataatg
tatttgttta
ataaatgctt
ccttattcce
gaaagtaaaa
caacagcggt

ttttaaagtt

cgggcgcaga
tatgcgttgt
atagtcaaca
cacaaaaaag
ttatgaaaaa
gatggggcag
cgccgecattg
cagagaaatc

tgagtaccct

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4947

60

120

180

240

300

360

420

480

540



gttttttctc
gatgcggaga
gttgaaggta
ttaattctcg
gggggtgatg
ccactaaacc
gttatcgcta
cgcatagctg
tcagaacata
cagcaaaaat
gctggctgat
gaactactta
gcaggaccac
gccggtgage
cgtatcgtag
atcgctgaga
tatatacttt
ctttttgata
gaccccttaa
gaaaacgaaa
ttgaaccgag
ccttaaccgg
cagtggtgct
gcagcggtcg
cccggaactg
cggtaaaccg
ggtatcttta
gcttgtcagg
gttaagtatc

tcgccgcagt

atgttcaggc
gatgggtaag
attccatgac
ttgaccctga
agtttacctt
cacagtaccc
gtcagtggcc
ataacaattg
acatagtaaa
aaagggaaag
aatcatcacc
ctctagcttc
ttctgcgcecte
gtgggtctcg
ttatctacac
taggtgcctce
agattgattt
atctcatgac
taagatgatc
aaaccgcctt
gtaactggct
cgcatgactt
tttgcatgtc
gactgaacgg
agtgtcaggc
aaaggcagga
tagtcctgte
ggggcggagce
ttcctggcecat

cgaacgaccg

agggatgttc
cacaaccaaa
cgcaccaaca
gcaggctgtt
caagaaactg
aatgatccca
tgaagagacg
agcaagaatc
tggattgaat
ataagcgctc
tgcagcaatg
ccggcaacaa
ggcccttecg
cggtatcatt
gacggggagt
actgattaag
aaaacttcat
caaaatccct
ttcttgagat
gcagggcggt
tggaggagcyg
caagactaac
tttcecgggtt
ggggttcgtg
gtggaatgag
acaggagagc
gggtttcgcc
ctatggaaaa
cttccaggaa

agcgtagcga

tcacctaagc
aaagccagtg
ggctccaagc
gagccaggtg
atcagggata
tgcaatgaga
tttggctgat
ttcatcgaat
tatgaagaat
aataaacctg
gcaacaacgt
ttaatagact
gctggctggt
gcagcactgg
caggcaacta
cattggtaac
ttttaattta
taacgtgagt
cgttttggtce
ttttcgaagg
cagtcaccaa
tcctctaaat
ggactcaaga
catacagtcc
acaaacgcgg
gcacgaggga
accactgatt
acggctttgce
atctccgcecce

gtcagtgagc

ttagaacctt
attctgcatt
caagctttcc
atttctgcat
gcggtcaggt
gttgttccgt
cggcaaggtg
taggggaatt
ggtttttatg
tctgttttce
tgcgcaaact
ggatggaggc
ttattgctga
ggccagatgg
tggatgaacg
tgtcagacca
aaaggatcta
tttcgttcca
tgcgcgtaat
ttctctgagce
aacttgtcct
caattaccag
cgatagttac
agcttggagc
ccataacagc
gccgcecaggyg
tgagcgtcag
cgcggccctce
cgttcgtaag

gaggaagcgg

taccaaaggt
ctggcttgag
tgacggaatg
agccagactt
gtttttacaa
tgtggggaaa
ttctggtcgg
ttcactcccce
cgacttaccg
ttaattctct
attaactggc
ggataaagtt
taaatctgga
taagccctce
aaatagacag
agtttactca
ggtgaagatc
ctgagcgtca
ctcttgctct
taccaactct
ttcagtttag
tggctgctgce
cggataaggc
gaactgccta
ggaatgacac
ggaaacgcct
atttcgtgat
tcacttcect
ccatttccge

aatatatcct

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340



gtatcacata
tcactgacac
gtctgcctcg
gccagaaagt
ttttgaactt
ccttcaactc
gatgttacat
taaacagtaa
cgcgattaaa
tcgggcaatc
ttctgaaaca
actggctgac
atgcatggtt
atcctgattc
cgattcctgt
aatcacgaat
ggcctgttga
tcgtcactca
gttgtattga
ggaactgcct
ttgataatcc
cagaattggt
gctttgttga
caacgcagac
caaagctctc
ctggtatgag
gtaaaagcta
ctggatttgc
cgtcttggcce
tagcggttcg

tcaccatcct

ttctgctgac
cctcatcagt
tgaagaaggt
gagggagcca
ttgctttgcece
agcaaaagtt
tgcacaagat
tacaaggggt
ttccaacatg
aggtgcgaca
tggcaaaggt
ggaatttatg
actcaccact
aggtgaaaat
ttgtaattgt
gaataacggt
acaagtctgg
tggtgatttc
tgttggacga
cggtgagttt
tgatatgaat
taattggttg
ataaatcgaa
cgttccgtgg
atcaaccgtg
tcagcaacac
accgcatctt
tgaggatgaa
gcgacacgcc
gtttattgac

gtcggctgtg

gcaccggtgce
gccaacatag
gttgctgact
cggttgatga
acggaacggt
cgatttattc
aaaaatatat
gttatgagcc
gatgctgatt
atctatcgat
agcgttgcecca
cctcttcecga
gcgatccecyg
attgttgatg
ccttttaaca
ttggttgatg
aaagaaatgc
tcacttgata
gtcggaatcg
tctecttecat
aaattgcagt
taacactggc
cttttgctga
caaagcaaaa
gctccctcac
cttcttcacg
taccgacaag
ggtggaggaa
gacatgatcc
gacgggatca

gcacaggctg

agcctttttt
taagccagta
cataccaggc
gagctttgtt
ctgcgttgtce
aacaaagcca
catcatgaac
atattcaacg
tatatgggta
tgtatgggaa
atgatgttac
ccatcaagca
ggaaaacagc
cgctggcagt
gcgatcgcgt
cgagtgattt
ataagctttt
accttatttt
cagaccgata
tacagaaacg
ttcatttgat
agagcattac
gttgaaggat
gttcaaaatc
tttctggctg
aggcagacct
gcatccggca
ggtgatgtca
aactgataaa
gtaccgacgg

aacgccggag

ctcctgccac
tacactccgc
ctgaatcgcc
gtaggtggac
gggaagatgc
cgttgtgtct
aataaaactg
ggaaacgtct
taaatgggct
gcccgatgceg
agatgagatg
ttttatcecgt
attccaggta
gttcctgege
atttcgtctc
tgatgacgag
gccattctca
tgacgagggyg
ccaggatctt
gctttttcaa
gctcgatgag
gctgacttga
cagatcacgc
accaactggt
gatgatgggg
cagcgctcaa
gttcaacaga
ttctggtgaa
agagtttgat
tgatatgggg

ga

atgaagcact
tagcgctgag
ccatcatcca
cagttggtga
gtgatctgat
caaaatctct
tctgcttaca
tgctcgaggce
cgcgataatg
ccagagttgt
gtcagactaa
actcctgatg
ttagaagaat
cggttgcatt
gctcaggcgc
cgtaatggct
ccggattcag
aaattaatag
gccatcctat
aaatatggta
tttttctaat
cgggacggcg
atcttcccga
ccacctacaa
cgattcaggc
agatgcaggg
tcgggaaggg
gaagctcgac

gctcagggtg

caaatggtgg

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4182



<210> 122
<211> 10
<212> PRT
<213> Hepatitis C Virus

<400> 122

Val Ala Thr Asp Ala Leu Met Thr Gly Tyr

1 5 10
<210> 123
<211> 10
<212> PRT

<213> Hepatitis C Virus
<400> 123

Phe Thr Asp Asn Ser Ser Pro Pro Ala Val

1 5 10
<210> 124
<211> 10
<212> PRT

<213> Hepatitis C Virus
<400> 124

Leu Val Asp Ile Leu Ala Gly Tyr Gly Ala

1 5 10
<210> 125

<211> 9

<212> PRT

<213> Hepatitis C Virus
<400> 125

Ala Thr Asp Ala Leu Met Thr Gly Tyr
1 5

<210> 126
<211> 9
<212> PRT

<213> Hepatitis C Virus
<400> 126

Phe Thr Asp Asn Ser Ser Pro Pro Ala
1 5

<210> 127
<211> 9
<212> PRT

<213> Hepatitis C Virus



<400>

127

Ala Thr Asp Ala Leu Met Thr Gly Phe

1

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

<220>
<223>

<400>

128
181
PRT

5

Artificial Sequence

Polyepitope Construct

128

Gln Ile Val

1

Ala

Asn

Asp

Gly

65

Met

Cys

Val

Asn

Thr

145

Asn

Lys

Ser

Tyr

50

Pro

Phe

Leu

Lys

Phe

130

Leu

Ala

Val

Val

35

Pro

Arg

Asp

Ile

Arg

115

Ile

Lys

Tyr

Gly

Gly

20

Phe

Tyr

Leu

Ser

Arg

100

Leu

Ser

Ala

Leu

Gly

Ala

Thr

Arg

Asn

Ser

85

Leu

Gly

Gly

Ala

Phe
165

Val

Ala

Gly

Leu

Tyr

70

Val

Asn

Ala

Ile

Ala

150

Asn

Tyr

Ala

Leu

Gly

55

Leu

Leu

Ala

Val

Asn

135

Lys

Trp

Leu

Tyr

Thr

40

Ala

Val

Cys

Leu

Gln

120

Ala

Thr

Ala

Leu

Leu

25

His

Ala

Ala

Gly

Leu

105

Asn

Ala

Leu

Val

Asn

10

Val

Ile

Ala

Tyr

Ala

90

Phe

Glu

Ala

Trp

Arg
170

Ser

Thr

Gly

Tyr

Gln

75

Ala

Asn

Val

Lys

Ala

155

Thr

Met

Arg

Ala

Leu

60

Ala

Ala

Ile

Asn

Phe

140

Arg

Asn

Val

His

Ala

45

Leu

Thr

Gln

Leu

Ala

125

Val

Met

Lys

Gly

Ala

30

Cys

Pro

Val

Met

Gly

110

His

Ala

Ile

Leu

Asn

15

Asp

Leu

Arg

Asn

Trp

95

Gly

Met

Ala

Leu

Gln
175

Trp

Val

Val

Arg

Gly

80

Lys

Trp

Trp

Trp

Met

160

Asp



Cys Thr Met

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

129
543
DNA

<220>
<223>

<400> 129
cagatcgtgg

gccgcagect
cacatcggcg
ctccccagac
atgtttgaca
ctgaacgctc
aatgaggtga
gtggccgcat
aacgcctacc
gtg

<210>
<211>

<212>
<213>

130
178
PRT

<220>
<223>

<400> 130

Tyr Leu Leu

Ile Pro Leu

Phe Leu

35

Leu

Asn Pro

50

Leu

Pro Leu Lys

Leu Val
180

gaggcgtgta
acctggtgac
ctgcctgcect
ggggaccccg
gcagcgtgct
tgctgttcaa
acgcccacat
ggaccctgaa

tgttcaactg

Pro Arg

Val
20

Asn

Leu Ala

Val

Ser

Phe Leu

Arg

Ala

Asp

Gly

Leu

Artificial Sequence

Polyepitope Construct

cctgctcaac
cagacacgca
cgtggattac
gctgaactac
gtgcggcgcecce
cattctgggc
gtggaacttc
ggccgcagcc

ggccgtcaga

Artificial Sequence

Polyepitope Construct

Gly Pro

Tyr Leu

Ala Arg

40

Ala
55

Ala

Ala Leu

tccatggtgg
gacgtgaaca
ccttatcggce
ctggtggcat
gcagcccaga
ggatgggtca
atcagcggca
aagaccctgt

aCaaacaaac

Leu Asn
10

Arg

Asn Thr Pro

25

Val Gly Ala

Ala

Tyr Ile

Leu Ser Cys

gcaactgggc
gcgtgttcac
tgggagccgce
accaggccac
tgtggaaatg
agagactggg
tcaacgccgce
gggccagaat

tccaggactg

Asp Leu Met

Pro
30

Gly Leu

Ala Lys Val

45

Pro Leu Val

60

Leu Asn Gly

caaggtggga
cggcctcact
tgcttacctg
cgtcaacgga
cctgatcagg
agccgtgcaa
agccaagttc
gatcctgatg

caccatgctg

Gly
15

Tyr
Val Gly
Leu Val
Ala

Gly

Leu Leu

60

120

180

240

300

360

420

480

540

543



65 70
Gly Cys Ile Ile Thr Ser Leu Gly
85
Ala Lys Val Leu Val Gly Gly Val
100

Asn Phe Ile Ser Gly Ile Asn Ala
115 120

Thr Leu Lys Ala Ala Ala Lys Asn

130 135

Lys Ala Ala Ala Ile Leu Ala Gly

145 150

Leu Tyr Asp Val Val Ser Thr Leu

165

Leu Leu

<210> 131

<211> 534

<212> DNA

<213> Artificial Sequence

<220>

<223> Polyepitope Construct

<400> 131

tatctgctcc ccagacgggg acctaggctg

aatgcctacc tgaacacacc cggcctgceccce

gtgggagccg ctaaggtgct ggtcctcaac

ctggtgggcg cacccctgaa gttcectgetce

ggctgcatca tcactagcct gggctaccag

gtcggaggcg tgctggccgce actgaaccac

gccgcaaagt tcgtggccgce atggaccctg

gctcccacce tgaaggccgc cgccatcctg

ctgtacgatg tggtgagcac actgaacacc

<210> 132

<211> 175

75

Gln
90

Tyr Ala

Leu Ala Ala

105

Ala Ala Lys

Ile Ile Met

Ala
155

Tyr Gly

Thr
170

Asn Leu

aacgacctga
gtgggcttcc
cccagcgtgg
gctctgctca
gctaccgtct
atgtggaact
aaagccgcag
gccggatacg

ctgcacggcc

Thr Val Cys

His
110

Leu Asn

Phe Val

125

Ala

Tyr Ala Pro

140

Gly Val Asn

His Gly Pro

tgggatacat
tgctcctggce
gagccgcagce
gctgcctgaa
gcgccagagce
ttatctccgg
ccaagaacat
gcgccggagt

ccaccccact

80

Ala
95

Arg

Met Trp

Ala Trp

Thr Leu

Ala Ala

160

Thr
175

Pro

ccctectggte
cgacgctaga
ctacattccc
cggactgctc
aaaagtgctg
catcaacgca
catcatgtac
gaacgccgcc

gctg

60

120

180

240

300

360

420

480

534



<212>
<213>

<220>
<223>

<400>

PRT

Polyepitope Construct

132

Gln Leu Phe

1

Arg

Arg

Lys

Ala

65

Ile

His

Ala

Arg

Asn

145

Thr

Ser

Val

Pro

50

Ala

Leu

Leu

Trp

Ala

130

Arg

Gly

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

<220>
<223>

<400>

Gln

Cys

35

Gln

Tyr

Ala

Ile

Thr

115

Thr

Val

Ser

133
525
DNA

Polyepitope Construct

133

Thr

Pro

20

Glu

Arg

Ala

Gly

Phe

100

Leu

Arg

Phe

Gly

Phe

Arg

Lys

Lys

Ala

Tyr

85

Cys

Lys

Lys

Thr

Lys
165

Ser

Asn

Met

Asn

Gln

70

Asn

His

Ala

Asn

Glu

150

Lys

Artificial Sequence

Pro

Leu

Ala

Ala

55

Gly

Ala

Ser

Ala

Gly

135

Ala

Arg

Artificial Sequence

Arg

Val

Leu

40

Val

Tyr

Ser

Lys

Ala

120

Val

Met

Leu

Arg

Asn

25

Tyr

Cys

Lys

Ala

Lys

105

Lys

Val

Thr

Leu

Asn

10

Ala

Asn

Thr

Lys

Ala

90

Lys

Ala

Cys

Arg

Ala
170

Ala

Trp

Ala

Arg

Ala

75

Cys

Lys

Ala

Ala

Asn

155

Pro

Ala

Lys

Ala

Gly

60

Lys

Arg

Ala

Ala

Ala

140

His

Ile

Lys

Ser

Ser

45

Val

Val

Ala

Lys

Arg

125

Ile

Leu

Thr

Thr

Lys

30

Thr

Ala

Leu

Ala

Phe

110

Leu

Leu

His

Ala

Ser

15

Lys

Asn

Lys

Val

Lys

95

Val

Gly

Arg

Ala

Tyr
175

Glu

Asn

Pro

Asn

Asp

Lys

Ala

Val

Arg

Pro
160



caactgttca cctttagccc caggagaaat

cgcaacctcg tcaatgcttg gaaatccaag

tacaacgcag ccagcacaaa ccccaaacct

gtggccaaga atgccgctta cgccgcacag

atcctggecg gatataacgc cagcgctgcc

tgccattcca agaagaagaa ggcaaadgttt

aaggccgcectg ctagactcgg ggtgagggcec

attctccgga gaaatcgggt ctttactgag

acagggagcg ggaagaaacg gctgctggct

<210> 134

<211> 197

<212> PRT

<213> Artificial Sequence

<220>

<223> Polyepitope Construct

<400> 134

Val Ile Lys Gly Gly Arg His Leu

1 5

Arg Leu Lys Pro Thr Leu Asn Ala

20

Ala Leu Lys Tyr Leu Asn Thr Pro
35 40

Thr Asn Val Asp Gln Asp Leu Asn

50 55

Gly Lys Phe Leu Lys Ala Ala Tyr

65 70

Ile Lys Ala Ala Ala Leu Leu Pro

85
Ala Val Met Gly Ser Ser Tyr Gly
100

Ala Ala Trp Thr Leu Lys Ala Ala

115 120

gccgcaaaga
aagaaccgcg
cagaggaaga
ggctacaaga
tgtagagctg
gtcgccgect
acccgcaaga
gcaatgaccc

ccaattacag

Ile Lys Ala

10

Ala
25

Ser Phe

Gly Leu Pro

Ala Ala Ala

Tyr Arg Gly

75

Arg Arg

90

Gly

Phe
105

Asn Ala

Ala Lys Asn

ctagcgagcg
tgtgtgaaaa
atgctgtgtg
aagccaaagt
ccaagaaaca
ggactctcaa
acggcgtcegt
ggaaccacct

cttat

Ala Ala Cys

Ile Phe

30

Ser

Val Asn Ala

45

Thr
60

Tyr Ser

Leu Asp Val

Pro Arg Leu

Ala Ala Lys

110

Ile Ile

125

Met

ctctcagcca
gatggcactg
caccaggggc
gctggtcgac
cctgatcttce
ggctgctgca
gtgcgcagca

gcatgcccct

Leu Ile

15

Leu Leu

Met Tyr
Thr

Tyr

Val
80

Ser

Gly Ala

95

Phe Val

Tyr Ala

60

120

180

240

300

360

420

480

525



Thr
130

Pro Leu

Phe
145

Ile Lys

Ala Ala Leu

Ala Ala Gln

Thr Pro

195

Pro

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

135
591
DNA

<220>
<223>

<400> 135
gtgatcaagg

actctgaacg
ggtctccctg
tacagtacat
atcaaggcag
agctcctatg
gctaagaaca
catatgtgga
gccgegttgt
ctggcaggcc
<210>
<211>

<212>
<213>

136
665
PRT

<220>

<223>

<400> 136

Trp Asn

Ala Ala

Ala

Ala

Ala Ala
135

Arg Val

150

Ala
165

Trp

Tyr Leu

180

Leu Leu

gaggacgtca
ccgctagcett
taaacgcaat
atggaaagtt
cagccttatt
gctttaatgc
tcattatgta
atttcatcaa
gggctcgcat

tttccaccct

Arg

Ala

Met Ile

Gly Leu

Artificial Sequence

Polyepitope Construct

cctgatcaag
ctcaatcttt
gtacacaaac
cctgaaagct
gcccaggcga
cgcagccaag
cgctcccacc
agccgctgceg
gatcctcatyg

gaacactctg

Artificial Sequence

Polyepitope Construct

Phe Trp Ala

Glu Phe Leu

155

Met Thr
170

Leu

Ser Thr Leu

185

gccgcagcett
cttctggcac
gttgaccagg
gcgtactata
gggcccagac
ttcgttgectg
ctgtggaatg
agggtggagt
acccatttct

cacggaccga

Lys His Met

140

Val Asn Ala

His Phe Phe

Asn Thr Leu

190

gcctcatteg
ttaagtatct
atttgaacgc
gagggctaga
tgggtgccgce
cctggactct
cagctgcatt
ttctcgtgaa
tcaacgccgce

caccactgct

Trp Asn

Asn
160

Trp

Asn Ala

175

His Gly

gctgaagcca
gaatacgcct
tgctgcgacc
cgtgtctgtc
tgtcatgggc
gaaggctgcc
ctgggctaaa
tgcctggaat
agcccaatac

C

Val Ile Lys Gly Gly Arg His Leu Ile Lys Ala Gly Pro Arg Leu Gly

60

120

180

240

300

360

420

480

540

591



Val

Leu

Ala

Ala

65

Ala

Met

Lys

Val

Leu

145

Ala

Asn

Arg

Ala

Cys

225

Leu

Arg

Asn

His

50

Gly

Tyr

Leu

Thr

Ala

130

Asn

Leu

Asp

Leu

Ala

210

Ser

Lys

Ala

Ala

35

Pro

Tyr

Tyr

Val

Ser

115

Tyr

Thr

Ser

Tyr

Lys

195

Val

Phe

Ala

Thr

20

Ala

Asn

Gly

Arg

Asn

100

Glu

Gln

Leu

Asn

Pro

180

Pro

Ala

Ser

Ala

Lys

Ala

Ile

Ala

Gly

85

Ala

Arg

Ala

Trp

Ser

165

Tyr

Thr

Thr

Ile

Val
245

Ala

Pro

Glu

Lys

70

Leu

Ala

Ser

Lys

Ala

150

Leu

Arg

Leu

Asp

Phe

230

Leu

Ala

Thr

Glu

55

His

Asp

Ala

Gln

Ala

135

Arg

Lys

Leu

Asn

Ala

215

Lys

Val

Ala

Leu

40

Val

Met

Val

Ala

Pro

120

Ala

Met

Ser

Trp

Ile

200

Leu

Tyr

Gly

Gln

25

Trp

Ala

Trp

Ser

Glu

105

Arg

Met

Ile

Thr

His

185

Ile

Met

Arg

Gly

10

Tyr

Ala

Leu

Asn

Val

90

Gln

Asn

Tyr

Leu

Asn

170

Tyr

Met

Thr

Arg

Val
250

Leu

Arg

Asn

Phe

75

Lys

Phe

Ala

Thr

Met

155

Pro

Lys

Tyr

Gly

Cys

235

Leu

Ala

Met

Leu

60

Ile

Leu

Lys

Ala

Asn

140

Asn

Lys

Ala

Ala

Tyr

220

Arg

Ala

Gly

Ile

45

Val

Ser

Gln

Gln

Phe

125

Val

Leu

Pro

Ala

Pro

205

Asn

Ala

Ala

Leu

30

Leu

Asp

Gly

Asp

Lys

110

Pro

Asp

Pro

Gln

Cys

190

Thr

Leu

Ser

Leu

15

Ser

Asn

Ile

Ile

Cys

95

Ala

Tyr

Gln

Ile

Arg

175

Leu

Leu

Pro

Gly

Asn
255

Thr

Ala

Leu

Asn

80

Thr

Leu

Leu

Asp

Asn

160

Lys

Ile

Lys

Gly

Val

240

Gly



Leu

Gly

Ala

His

305

Thr

His

Asp

Arg

Ala

385

Ile

Thr

Gly

Phe

Leu

465

Pro

Leu

Tyr

Tyr

290

Met

Leu

Lys

Asn

Leu

370

Glu

Phe

Leu

Pro

Thr

450

Leu

Gly

Gly

Lys

275

Leu

Trp

Lys

Ala

Ser

355

Gly

Thr

Cys

Leu

Gly

435

Ile

Pro

Gly

Cys

260

Lys

Leu

Asn

Ala

Ala

340

Ser

Val

Ala

His

Phe

420

Cys

Glu

Ala

Glu

Ile

Asp

Pro

Phe

Ala

325

Ala

Pro

Lys

Gly

Ser

405

Asn

Val

Thr

Ile

Gly
485

Ile

Pro

Arg

Ile

310

Ala

Val

Pro

Ser

Ala

390

Lys

Ile

Thr

Thr

Leu

470

Ala

Thr

Arg

Arg

295

Lys

Lys

Cys

Ala

Phe

375

Arg

Lys

Leu

Gln

Gly

455

Ser

Val

Ser

Arg

280

Gly

Ala

Ala

Thr

Val

360

Ser

Leu

Lys

Gly

Thr

440

Pro

Pro

Gln

Leu

265

Arg

Pro

Ala

Leu

Arg

345

Lys

Ile

Val

Cys

Gly

425

Val

Gly

Gly

Trp

Asn

Ser

Arg

Ala

Ile

330

Gly

Ala

Phe

Asn

Asp

410

Trp

Asp

Pro

Ala

Met
490

Ala

Arg

Leu

Lys

315

Arg

Val

Leu

Leu

Ala

395

Gly

Val

Phe

Gly

Leu

475

Asn

Ala

Asn

Asn

300

Phe

Leu

Ala

Pro

Leu

380

Ala

Pro

Ala

Ser

Glu

460

Val

Arg

Tyr

Leu

285

Phe

Val

Lys

Lys

Arg

365

Ala

Gly

Gly

Ala

Leu

445

Asp

Val

Leu

Ala

270

Lys

Trp

Ala

Pro

Asn

350

Arg

Leu

Arg

Pro

Gln

430

Asp

Leu

Gly

Ile

Ala

Ala

Ala

Ala

Thr

335

Phe

Gly

Lys

His

Gly

415

Gly

Pro

Val

Pro

Ala
495

Gln

Ala

Lys

Trp

320

Leu

Thr

Pro

Ala

Leu

400

Ser

Pro

Thr

Asn

Gly

480

Phe



Ala Ser Gly

Asn
515

Arg Gly

Thr Trp Thr

530

Thr
545

Pro Ala

Gly Leu Pro

Ala Val Cys

Ala
595

Tyr Leu

Pro Gly Thr

610

Ala
625

Ala Gly

Ser Val Ala

Pro Asp Arg

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

137
1995
DNA

<220>
<223>

<400> 137
gtgatcaagg

aaagccgctg
tgggcccgga

gtggacatcc

Pro
500

Gly
His Val
Ala

Gly

Glu Thr

Pro

Ser

Leu

Thr

Gly Met

Pro Gly

520

Ile
535

Thr

Val Arg

550

Val Gly

565

Thr
580

Arg
Gly Leu
Thr

Ser

Pro Gly

Pro

Gly

Ser

Trp

Pro

Gly Pro

Val Ala

Thr Leu

600

Val
615

Leu

Gly Gly

630

Ala Thr

645

Glu
660

Val

gcggcaggca
cccagtacct
tgatcctgaa

tggccggcta

Gly

Leu

Pro Gly

Tyr Arg

Artificial Sequence

Polyepitope Construct

cctgatcaag
ggccggcectg
tgccgcccac

cggcgccaag

Asn Leu

505

Arg

Pro Gly Pro

Pro Cys Ala

Ala
555

Leu Arg

Ala
570

Gly Val

Gly Pro

585

Gly

Pro Gly Asn

Val Gly Gly

Val
635

Tyr Lys

Pro Gly

650

Gly

Glu
665

gccggacctc
agcacactga
cccaacatcg

catatgtgga

Ile Ala Phe

510

Ser Met

525

Gly

Gly Pro

540

Gly

Tyr Met Asn

Gly Ile Phe

Pro Gly Gly

590

Ala
605

Pro Gly

Val
620

Leu Ala

Leu Val Leu

Lys Pro Ala

ggctgggegt
atgccgcectgce
aggaagtggc

acttcatcag

Ala Ser

Ser Tyr

Pro Gly

Thr Pro

560

Arg Ala

575

Ile Gln

Pro Gly
Ala

Leu

Pro
640

Asn

Ile
655

Ile

gagggccaca
ccctaccectg
cctgaacctg

cggcatcaac

60

120

180

240



gcctactacc
gctgccgcetyg
cggaacgccyg
gtggaccagg
gccctgagca
taccggctgt
atcatgtacg
aacctgcccg
ctcaaagctg
atcatcacca
cggagccgga
ttctgggcca
acactgaaag
gccgtgtgta
aaggccctgce
gccctgaaag
atcttttgcc
aacatcctgg
gtggacttca
gacctggtca
ccaggcggag
ggccctggca
cctggacccg
cctggaccag
ggcctgcccg
agaggggtgg
cccggcaace
ctggccgcecce
agcgtggeceyg

gtgctgtacc

ggggcctgga
ccgagcagtt
ccttcectta
acctgaacac
acagcctgaa
ggcactacaa
ccccaacact
gctgctectt
ccgtectegt
gcctgaacgc
acctgaaggc
aacacatgtg
ctgccgccaa
cacggggcgt
cccgcagagyg
ccgccgagac
acagcaagaa
gcggatgggt
gcctggaccc
atctgctgcce
agggcgecegt
tgaacagact
ggagcatgag
gcacccctgce
tgggacctgg
ccggaccagg
ctgccggcecce
tggccgeegg
ccaccgggcec

gggag

cgtgagcgtg
caagcagaag
cctggtggcece
actgtgggcc
gagcaccaac
ggccgcectge
gaaggccgcc
cagcatcttc
cggcggegtyg
cgcctacgcec
cgcagcctac
gaatttcatt
ggccctgatce
ggccaagaac
ccccagactg
cgccggagcce
gaagtgcgac
ggccgeccag
caccttcacc
tgccatcctg
gcagtggatg
gattgccttt
ctacacctgg
cgagaccaca
gccaggggcce
gccaggcegge
aggacccggce
acccggacct

tggacctggg

aagctccagg
gccctgaaaa
taccaggcca
agaatgattc
cccaagcccce
ctgatccggce
gtggccaccg
aagtaccggc
ctggctgctce
gcccagggcet
ctgctgccca
aaggctgctg
agactgaagc
ttcaccgaca
ggcgtgaaga
cggctggtga
ggcccaggcc
ggacccggge
atcgagacca
agccctggeg
aaccggctga
gcctceceggg
acaggcgccce
gtgcggctge
gtgggcatct
atccagtatc
acctccacct
ggcggctaca

ggcaagcctg

actgcaccat
ccagcgagcg
aggccgccat
tgatgaacct
agcggaagaa
tgaagcccac
acgccctgat
ggtgcecgggce
tgaacggcct
acaagaagga
gaaggggccc
ccaagtttgt
ctacactgca
acagcagccc
gcttctccat
atgccgcecgg
ctggcagcac
caggatgcgt
caggcccagg
ccctggtggt
tcgecttege
gcaaccacgt
tgattacccc
gggcctacat
tcagagccgc
tggccgggcet
gggtgctggt
aggtgctggt

ccatcatccc

gctggtcaat
gagccagccc
gtacaccaac
gcccatcaac
cgactacccc
cctgaacatc
gaccggctac
cagcggcgtyg
gctgggctge
ccccaggcgg
caggctgaac
ggccgectgg
caaggccgct
ccctgeegtg
cttcctgctg
acggcacctg
cctgctgttce
gacccagacc
gccaggggag

gggcccagga

cagcggacct
gagccctgga
ctgcgccgga
gaacacccct
cgtgtgtacc
gtctaccctg
cgggggagtyg
gctgaacccc

cgaccgggag

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

1995



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

<220>
<223>

<400>

Asn

Ala

Thr

Leu

Ser

65

Ala

Thr

Leu

Leu

Gln

145

Tyr

Ser

Tyr

Ile

Trp

Leu

Pro

50

Pro

Ala

Asp

Leu

Val

130

Arg

Ala

Asn

Leu

138
301
PRT

Artificial Sequence

Polyepitope Construct

138

Ile

Thr

Asn

35

Arg

Pro

Ala

Ala

Ala

115

Gly

Lys

Ala

Ser

Leu
195

Met

Leu

20

Ala

Arg

Ala

Pro

Leu

100

Leu

Gly

Asn

Gln

Leu

180

Pro

Tyr

Lys

Ala

Gly

Val

Thr

85

Met

Lys

Val

Val

Gly

165

Lys

Arg

Ala

Ala

Ala

Pro

Lys

70

Leu

Thr

His

Leu

Ile

150

Tyr

Ala

Arg

Pro

Ala

Lys

Arg

55

Ala

Trp

Gly

Leu

Ala

135

Lys

Lys

His

Gly

Thr

Ala

Thr

40

Leu

Val

Ala

Tyr

Ile

120

Ala

Gly

Lys

Met

Pro
200

Leu

Lys

25

Ser

Gly

Cys

Arg

Asn

105

Phe

Leu

Gly

Ala

Trp

185

Arg

Lys

10

Cys

Glu

Val

Thr

Met

90

Ala

Cys

Asn

Arg

Ala

170

Asn

Leu

Ala

Leu

Arg

Lys

Arg

75

Ile

Ala

His

Ser

His

155

Leu

Phe

Asn

Ala

Ile

Ser

Phe

60

Gly

Leu

Ser

Ser

Thr

140

Leu

Pro

Ile

Tyr

Lys

Arg

Gln

45

Thr

Val

Asn

Phe

Lys

125

Asn

Ile

Ile

Ser

Arg
205

Phe

Leu

30

Pro

Asp

Ala

Ala

Ser

110

Lys

Pro

Lys

Asn

Gly

190

Arg

Val

15

Lys

Arg

Asn

Lys

Val

95

Ile

Asn

Lys

Ala

Ala

175

Ile

Cys

Ala

Pro

Asn

Ser

Asn

80

Ala

Phe

Val

Pro

Ala

160

Leu

Asn

Arg



Ala Ser

210

Gly

Lys Ala Ala

225

Tyr Thr Asn

Asn Phe Ile

Leu Gln Asp

275

Thr Leu Asn

290

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

139
903
DNA

<220>
<223>

<400> 139
aacatcataa

aaagccgcag
tccgagagga
accgacaaca
gctgccgctce
atgacaggct
ttctgccatt
aacccaaagc
tatgccgcetce
aaggcccaca
aggctaaatt
gacgtgagcg

tacaccaacg

Val Leu

Leu Val

Lys

Asp

Ala
215

Tyr

Ile Leu

230

Val Asp

245

Lys Ala

260

Cys Thr

Gly Leu

tgtacgcacc
ctaaatgcct
gtcaacctag
gtagccctcc
ccacactgtg
ataatgcggce
ccaagaagaa
ctcagcggaa
aagggtataa
tgtggaattt
accgtcgatg
tgaaagctgc

tggatcaaga

Gln

Thr

Met

Leu

Asp Leu

Leu

Trp

Val
280

Leu

Gly
295

Cys

Artificial Sequence

Polyepitope Construct

cacactgaaa
gatccgtctg
gaacttgcca
ggctgtcaag
ggctaggatg
atccttctca
cgttcttgtce
gaatgtcatc
gaaagctgca
catctctggc
tagagcctcc
actggttgac

cctgaacttc

Tyr

Ala

Asn

Ala

265

Asn

Ile

Arg Gly

Gly Tyr

235

Phe
250

Trp

Arg Met

Gln Tyr

Ile Thr

gcagctaaat
aagccaactc
cgccgaggac
gccgtatgceca
atactgaacg
atctttctte
ggtggcgtge
aagggaggca
ctgcccataa
attaactact
ggagtgctga
attctggctg

tgggcaaagc

Leu Val

220

Asp

Gly Ala Lys

Ala Lys His

Ile Met

270

Leu

Ala
285

Leu Gly

Ser Leu

300

tcgtcgecge
tcaatgccgce
caagactcgg
ctcgcggegt
cggtggccac
tcgecttgaa
tcgctgcact
gacacttgat
atgcactatc
tactgcctag
aggcatacta
ggtacggagc

acatgtggaa

Ser Val

Ala Met

240

Met
255

Trp

Asn Lys

Leu Ser

atggaccctg
tgccaagact
agtgaagttc
agccaagaac
agatgcactc
gcatttgatc
gaatagcact
caaggccgct
taactcgctt
acgcggtccc
tcgcggactce
caaagctatg

tttcattaaa

60

120

180

240

300

360

420

480

540

600

660

720

780



gccacgctgt gggccagaat gatcctgatg aacaagctcc aggattgtac gatgcttgtt

aaccagtact tggcagggct ttcaaccctg aacggtctat taggatgtat cattaccagc

ctg

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

<220>
<223>

<400>

140
310
PRT

Artificial Sequence

Polyepitope Construct

140

Leu Pro Arg

1

His

Ala

Ser

Gly

65

Leu

Trp

Val

Val

Gln

145

Asn

Ser

Ala

Ile

50

Ala

Pro

Ala

Asn

Cys

130

Asp

Ala

Lys

Cys

35

Phe

Lys

Ile

Arg

Ala

115

Thr

Leu

Tyr

Arg

Lys

20

Leu

Leu

Ala

Asn

Met

100

Ala

Arg

Asn

Tyr

Gly

Asn

Ile

Leu

Ala

Ala

85

Ile

Ala

Gly

Ala

Arg
165

Pro

Val

Arg

Ala

Tyr

70

Leu

Leu

Ser

Val

Ala

150

Gly

Arg

Ile

Leu

Leu

55

Arg

Ser

Asn

Thr

Ala

135

Ala

Leu

Leu

Lys

Lys

40

Lys

Arg

Asn

Ala

Asn

120

Lys

Lys

Asp

Gly

Gly

25

Pro

Leu

Cys

Ser

Lys

105

Pro

Asn

Thr

Val

Val

10

Gly

Thr

Val

Arg

Leu

90

Leu

Lys

Ala

Ser

Ser
170

Lys

Arg

Leu

Asp

Ala

75

Lys

Gln

Pro

Met

Glu

155

Val

His

His

Asn

Ile

60

Ser

Ala

Asp

Gln

Tyr

140

Arg

Lys

Leu

Leu

Ala

45

Leu

Gly

Ala

Cys

Arg

125

Thr

Ser

Val

Ile

Ile

30

Ala

Ala

Val

Pro

Thr

110

Lys

Asn

Gln

Ala

Phe

15

Lys

Ser

Gly

Leu

Thr

95

Met

Asn

Val

Pro

Thr
175

Cys

Ala

Phe

Tyr

Lys

80

Leu

Leu

Ala

Asp

Arg

160

Asp

840

900

903



Ala Leu Met

Phe Ile

195

Asn

Thr
210

Phe Asp

Gln
225

Gly Tyr

Asn Thr Leu

Ile Ile Thr

Ala Ala Ala

275

Ile
290

Asn Ile

Gly
305

Val Leu

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

141
930
DNA

<220>
<223>

<400> 141
ctcccacgga

aacgtgatca
ccaaccctca
ttagccggat
ctgcccatca
atcctgaacg
ccaaagcctc

actaatgtcg

Thr
180

Gly
Lys Ala
Ser

Asn

Lys Lys

Tyr

Ala

Ser

Ala

Asn Ala

Gln Tyr

200

Pro Pro

215

Tyr Leu

230

Ala
245

Trp

Ser Leu

260

Lys Phe

Met

Tyr

Ala Ala

Arg

Asn

Val

Ala

Met Ile

His Met

Ala Ala

280

Pro Thr

295

Leu

310

gaggcccteg
agggtgggag
acgccgcatc
acggagccaa
atgccctgag
ctaaacttca
agcgtaagaa

atcaagacct

Artificial Sequence

Polyepitope Construct

gcttggcgtg
gcatctaatc
tttctcaatc
agccgcatac
caacagcttg
ggactgtact
cgccgtgtgt

gaacgccgct

Ala

185

Leu

Ala

Leu

Leu

Trp

265

Trp

Leu

Phe Trp

Ala Gly

Val Lys

Pro Arg

235

Met
250

Asn

Asn Phe

Thr Leu

Lys Ala

aagcacttaa
aaagccgcag
tttctgctag
aggagatgcc
aaggctgcac
atgctggtga
actagaggcg

gcgaagacgt

Ala His

190

Lys

Ser Thr

205

Leu

Ala
220

Ala Tyr

Arg Gly Pro

Gly Leu Leu

Ile Ser Gly

270

Ala
285

Lys Ala

Ala
300

Val Leu

tcttctgtca
cttgcctgat
cactgaagtt
gtgcgagtgg
ctacactgtg
atgcagccgce
ttgccaagaa

ctgagagatc

Met Trp

Leu Asn
Ala

Ala

Leu
240

Arg

Gly
255

Cys

Ile Asn

Ala Lys

Val Gly

cagtaagaag
ccggttgaag
ggtcgatata
cgtgctcaag
ggctaggatg
tagcaccaac
tgctatgtat

ccaacccagqg

60

120

180

240

300

360

420

480



aacgcctact
ggatataatg
cttgctggac
gcctacgcag
aataccctat
ctgaatcata
tggacattga
gtactggttg
<210>
<211>

<212>
<213>

142
177
PRT

<220>
<223>

<400> 142

Leu Pro

1

Arg

Val Gly Ala

Gln
35

Trp Lys

Phe
50

Ser Ser

Ala
65

Ala Lys

Asp Val Val

Ala Ala Ala

Ile Ala Ser

115

Leu Lys Ala

130

atagaggttt
ccgcecgttcetg
tttcaaccct
ctcagggata
gggctaggat
tgtggaactt
aagcagctgce

gcggtgtact

Arg Gly

Pro Leu

20

Pro Arg

Ile Phe

Leu Ser

Val Asn

85

Phe
100

Pro
Met

Leu

Lys Phe

Pro

Lys

Gly

Lys

Ala

70

Leu

Tyr

Ala

Val

agacgtttcc
ggctaaacac
caactttacg
taagaaagcc
gatcctcatg
catcagcgga
caagaacatt

ggccgcactce

Artificial Sequence

Polyepitope Construct

Arg Leu

Ala Ala

Arg Arg

40

His Pro

55

Leu Gly

Pro Val

Leu Val

Phe Lys

120

Ala
135

Ala

gtcaaagtcg
atgtggaact
gacaactcct
tacctgctcc
aatggcttgce
atcaacgccg

attatgtacg

Val
10

Gly Lys

Ser Pro

25

Arg

Gln Pro Ile

Asn Ile Glu

Ala
75

Leu Lys

Gln
90

Cys Asp

Ala
105

Tyr Gln

Glu Pro Glu

Trp Thr Leu

ccacagatgc
tcattaaggc
ctcctececge
cgagacgcgg
tgggctgcat
ctgcaaagtt

cgccaacact

Ala Ala Ile

Gly Ser Arg

Leu Pro

45

Lys

Glu
60

Val Ala

Ile Pro Thr

His Leu Glu

Ala Asn

110

Lys

Pro Asp Val

125

Lys Ala Ala

140

tctgatgacc
cgctcagtat
ggtgaaggct
acctcgcctt
cattacttcg
cgtggctgcecce

gaaggccgca

Pro Leu

15

Pro Ser

Gly Cys

Leu Lys

Ser Gly

80

Phe
95

Asn
Pro Ala
Ala

Val

Ala Lys

540

600

660

720

780

840

900

930



Glu

145

Leu

Leu

<210> 143
<211> 531
<212> DNA
<213>
<220>
<223>
<400> 143
ctgcccagaa
ctgaaggcag
cagcccatca
gtcgctctga
gacgtcgtgg
ccttacctgg
gagcccgagce
gccgecgceca
ctctccaact
<210> 144
<211> 193
<212> PRT
<213>
<220>
<223>
<400> 144

150

165

gaggccctcg
ccagcccaag
aactgcccgg
aggcagccaa
tcaacctcce
tggcatacca
ctgatgtggc
aggagcccga

ccctgaaagc

Artificial Sequence

Polyepitope Construct

gctgggagtce
aggcagcaga
ctgtagcttc
gctgagcgcc
agtgtgccag
ggcaaagaac
agtgctcaag
cgtggccgtg

cgcacccaca

Artificial Sequence

Polyepitope Construct

155

170

aaggcagcca
ccaagctgga
agcatcttta
ctgggcctga
gaccacctgg
cctgccatcg
gccaaattcg
ctgaccagca

ctctgggccce

tcecectetggt
aacagcccag
agcatcccaa
aggctattcc
agttcaatgce
ccagcctgat
tggccgcettg
tgaacctgcc

ggatgatcct

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

160

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

175

gggagcacct
aggaagacgg
catcgaggaa
taccagcggc
cgctgcattce
ggccttcaag
gaccctgaag

catcaacgcc

g

Asp Pro Arg Arg Arg Ser Arg Asn Leu Lys Ala Ala Gly Pro Arg Leu

1

5

10

15

Gly Val Arg Ala Thr Lys Ala Pro Leu Gly Gly Ala Ala Arg Ala Leu

20

25

30

Asn Ala Leu Pro Arg Arg Gly Pro Arg Leu Gly Val Lys Leu Pro Ala

60

120

180

240

300

360

420

480

531



35

Ser Thr

50

Leu

Gly
65

Met Lys

Pro Ser Gly

Asp Gln Met

Thr Pro

115

Pro

Pro
130

Ser Gly

Ala
145

Ala Ser

Ala Ala Trp

Gly Cys Pro

Leu

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

145
579
DNA

<220>
<223>

<400> 145
gaccctagac

accaaggcac
agactcggcg
gagagaccaa

cccagcggaa

Gly Leu

Ala Ala

Met Phe

85

Lys Pro

100

Leu Leu

Ala Leu

Ala Ala

Ile

Tyr

70

Asp

Thr

Tyr

Arg

Cys

40

Lys Ala

55

Ala Ala

Ser Ser
His

Leu

Leu
120

Arg

Pro
135

Asp

Arg Ala

150

Thr Leu

165

Leu Asn

180

ggaggtcccg
ctctgggagg
tgaagctgcc
gcggcatgaa

tgttcgacag

Lys

Ala

Ala Ala

Ala Ala

Artificial Sequence

Polyepitope Construct

gaacctgaag
cgccgctcegg
cgcactgagc
agccgcttac

ctccgtgaag

Ala Thr Pro

Gln Gly Tyr

75

Val Lys Ala

90

Gly Pro Thr

105

Asn Ala Ala

Tyr Asn Pro

Ala Leu

155

Lys

Ala Lys Ala

170

Pro Thr Leu

185

gcagccggac
gccctgaacg
actggactga
gcagcccagg

gctccacctc

45

Gly Glu

60

Arg

Lys Val Leu

Pro Pro Pro

Asn
110

Pro Leu

Pro Ala

125

Leu

Pro Leu Leu

140

Lys Ala Lys

Pro Pro Val

Trp Ala Arg

190

ccagactggg
ccctgcccag
tcaaggccgc
gctacaaggt

ccagctggga

Pro Ser

Lys Arg

80

Ser
95

Trp

Ala Gly

Ile Leu

Lys Ala

Phe Val

160

Val
175

His

Met Ile

cgtcagagcc

gagaggacct

aacacccggc

gctgaagcgg

tcagatgaag

60

120

180

240

300



cccaccctgce
aacgccgcac
ctgctcaagg
gccgcatgga
aacgccgccg
<210>
<211>

<212>
<213>

146
665
PRT

<220>
<223>
<400> 146

Val Ile Lys
1

Val Arg Ala

Ala
35

Leu Asn

Ala His Pro

50

Ala
65

Gly Tyr

Ala Tyr Tyr

Met Leu Val

Thr Ser

115

Lys

Val Ala

130

Tyr

Leu Asn Thr

145

acggacccac
tccectgcetat
ccgctgccag
ccctgaaagce

ctcccaccct

Gly Gly

Thr
20

Lys

Ala Ala

Asn Ile

Gly Ala

Arg Gly

85

Asn Ala

100

Glu Arg

Gln

Ala

Leu Trp

Arg

Ala

Pro

Glu

Lys

70

Leu

Ala

Ser

Lys

Ala

accactcaat
cctgagccect
cgccgcatgce
agccgccaaa

gtgggcccegg

Artificial Sequence

Polyepitope Construct

His Leu

Ala Ala

Thr Leu

40

Glu
55

Val

His Met

Asp Val

Ala Ala

Gln Pro

120

Ala
135

Ala

Arg Met

150

gccgggecca
ggcgcccteca
cgggccgceca
gcccctecceg

atgatcctg

Ile Lys Ala

10

Gln
25

Tyr Leu

Trp Ala Arg

Ala Leu Asn

Phe
75

Trp Asn

Val
90

Ser Lys

Glu
105

Gln Phe

Arg Asn Ala

Met Tyr Thr

Ile Met

155

Leu

ctccactcct
gacccgacta
aactgaaggc

tggtgcacgg

Gly Pro Arg

Ala Leu

30

Gly

Ile
45

Met Leu

Leu Val

60

Asp

Ile Ser Gly

Leu Gln Asp

Lys Gln Lys

110

Ala Phe

125

Pro

Asn Val

140

Asp

Asn Leu Pro

gtacagactg
caatcctcca
caagttcgtc

ctgcccactg

Leu
15

Gly

Ser Thr

Asn Ala

Ile Leu

Ile Asn

80

Cys Thr

95

Ala Leu

Tyr Leu

Gln Asp

Ile Asn

160

360

420

480

540

579



Ala

Asn

Arg

Ala

Cys

225

Leu

Leu

Gly

Ala

His

305

Thr

His

Asp

Arg

Ala
385

Leu

Asp

Leu

Ala

210

Ser

Lys

Leu

Tyr

Tyr

290

Met

Leu

Lys

Asn

Leu

370

Glu

Ser

Tyr

Lys

195

Val

Phe

Ala

Gly

Lys

275

Leu

Trp

Lys

Ala

Ser

355

Gly

Thr

Asn

Pro

180

Pro

Ala

Ser

Ala

Cys

260

Lys

Leu

Asn

Ala

Ala

340

Ser

Val

Ala

Ser

165

Tyr

Thr

Thr

Ile

Val

245

Ile

Asp

Pro

Phe

Ala

325

Ala

Pro

Lys

Gly

Leu

Arg

Leu

Asp

Phe

230

Leu

Ile

Pro

Arg

Ile

310

Ala

Val

Pro

Ser

Ala
390

Lys

Leu

Asn

Ala

215

Lys

Val

Thr

Arg

Arg

295

Lys

Lys

Cys

Ala

Phe

375

Arg

Ser

Trp

Ile

200

Leu

Tyr

Gly

Ser

Arg

280

Gly

Ala

Ala

Thr

Val

360

Ser

Leu

Thr

His

185

Ile

Met

Arg

Gly

Leu

265

Arg

Pro

Ala

Leu

Arg

345

Lys

Ile

Val

Asn

170

Tyr

Met

Thr

Arg

Val

250

Asn

Ser

Arg

Ala

Ile

330

Gly

Ala

Phe

Asn

Pro

Lys

Tyr

Gly

Cys

235

Leu

Ala

Arg

Leu

Lys

315

Arg

Val

Leu

Leu

Ala
395

Lys

Ala

Ala

Tyr

220

Arg

Ala

Ala

Asn

Asn

300

Phe

Leu

Ala

Pro

Leu

380

Ala

Pro

Ala

Pro

205

Asn

Ala

Ala

Tyr

Leu

285

Phe

Val

Lys

Lys

Arg

365

Ala

Gly

Gln

Cys

190

Thr

Leu

Ser

Leu

Ala

270

Lys

Trp

Ala

Pro

Asn

350

Arg

Leu

Arg

Arg

175

Leu

Leu

Pro

Gly

Asn

255

Ala

Ala

Ala

Ala

Thr

335

Phe

Gly

Lys

His

Lys

Ile

Lys

Gly

Val

240

Gly

Gln

Ala

Lys

Trp

320

Leu

Thr

Pro

Ala

Leu
400



Ile

Thr

Gly

Phe

Leu

465

Pro

Ala

Arg

Thr

Thr

545

Gly

Ala

Tyr

Pro

Ala

625

Ser

Phe

Leu

Pro

Thr

450

Leu

Gly

Ser

Gly

Trp

530

Pro

Leu

Val

Leu

Gly

610

Ala

Val

Cys

Leu

Gly

435

Ile

Pro

Gly

Gly

Asn

515

Thr

Ala

Pro

Cys

Ala

595

Thr

Gly

Ala

His

Phe

420

Cys

Glu

Ala

Glu

Pro

500

His

Gly

Glu

Val

Thr

580

Gly

Ser

Pro

Ala

Ser

405

Asn

Val

Thr

Ile

Gly

485

Gly

Val

Ala

Thr

Gly

565

Arg

Leu

Thr

Gly

Thr

Lys

Ile

Thr

Thr

Leu

470

Ala

Pro

Ser

Leu

Thr

550

Pro

Gly

Ser

Trp

Pro

630

Gly

Lys

Leu

Gln

Gly

455

Ser

Val

Gly

Pro

Ile

535

Val

Gly

Val

Thr

Val

615

Gly

Pro

Lys

Gly

Thr

440

Pro

Pro

Gln

Met

Gly

520

Thr

Arg

Pro

Ala

Leu

600

Leu

Gly

Gly

Cys

Gly

425

Val

Gly

Gly

Trp

Asn

505

Pro

Pro

Leu

Gly

Gly

585

Pro

Val

Tyr

Pro

Asp

410

Trp

Asp

Pro

Ala

Met

490

Arg

Gly

Cys

Arg

Ala

570

Pro

Gly

Gly

Lys

Gly

Gly

Val

Phe

Gly

Leu

475

Asn

Leu

Pro

Ala

Ala

555

Val

Gly

Asn

Gly

Val

635

Gly

Pro

Ala

Ser

Glu

460

Val

Arg

Ile

Gly

Gly

540

Tyr

Gly

Pro

Pro

Val

620

Leu

Lys

Gly

Ala

Leu

445

Asp

Val

Leu

Ala

Ser

525

Pro

Met

Ile

Gly

Ala

605

Leu

Val

Pro

Pro

Gln

430

Asp

Leu

Gly

Ile

Phe

510

Met

Gly

Asn

Phe

Gly

590

Gly

Ala

Leu

Ala

Gly

415

Gly

Pro

Val

Pro

Ala

495

Ala

Ser

Pro

Thr

Arg

575

Ile

Pro

Ala

Asn

Ile

Ser

Pro

Thr

Asn

Gly

480

Phe

Ser

Tyr

Gly

Pro

560

Ala

Gln

Gly

Leu

Pro

640

Ile



645

Pro Asp Arg Glu Val Leu Tyr Arg Glu

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

<220>
<223>

<400>

147
664
PRT

Polyepitope Construct

147

Gly Arg His

1

Gly

Ala

Leu

Asp

65

Val

Leu

Ala

Ser

Pro

145

Met

Pro

Gln

Asp

50

Leu

Gly

Ile

Phe

Met

130

Gly

Asn

Gly

Gly

Pro

Val

Pro

Ala

Ala

115

Ser

Pro

Thr

660

Leu

Ser

20

Pro

Thr

Asn

Gly

Phe

100

Ser

Tyr

Gly

Pro

Ile

Thr

Gly

Phe

Leu

Pro

85

Ala

Arg

Thr

Thr

Gly
165

Phe

Leu

Pro

Thr

Leu

70

Gly

Ser

Gly

Trp

Pro

150

Leu

Artificial Sequence

Cys

Leu

Gly

Ile

55

Pro

Gly

Gly

Asn

Thr

135

Ala

Pro

His

Phe

Cys

40

Glu

Ala

Glu

Pro

His

120

Gly

Glu

Val

665

Ser

Asn

25

Val

Thr

Ile

Gly

Gly

105

Val

Ala

Thr

Gly

650

Lys

10

Ile

Thr

Thr

Leu

Ala

90

Pro

Ser

Leu

Thr

Pro
170

Lys

Leu

Gln

Gly

Ser

75

Val

Gly

Pro

Ile

Val

155

Gly

Lys

Gly

Thr

Pro

60

Pro

Gln

Met

Gly

Thr

140

Arg

Pro

Cys

Gly

Val

45

Gly

Gly

Trp

Asn

Pro

125

Pro

Leu

Gly

Asp

Trp

Asp

Pro

Ala

Met

Arg

110

Gly

Cys

Arg

Ala

655

Gly

15

Val

Phe

Gly

Leu

Asn

95

Leu

Pro

Ala

Ala

Val
175

Pro

Ala

Ser

Glu

Val

80

Arg

Ile

Gly

Gly

Tyr

160

Gly



Ile

Gly

Ala

Leu

225

Val

Pro

Ile

Arg

Asn

305

His

Gly

Tyr

Leu

Thr

385

Ala

Asn

Phe

Gly

Gly

210

Ala

Leu

Ala

Lys

Ala

290

Ala

Pro

Tyr

Tyr

Val

370

Ser

Tyr

Thr

Arg

Ile

195

Pro

Ala

Asn

Ile

Gly

275

Thr

Ala

Asn

Gly

Arg

355

Asn

Glu

Gln

Leu

Ala

180

Gln

Gly

Leu

Pro

Ile

260

Gly

Lys

Ala

Ile

Ala

340

Gly

Ala

Arg

Ala

Trp

Ala

Tyr

Pro

Ala

Ser

245

Pro

Arg

Ala

Pro

Glu

325

Lys

Leu

Ala

Ser

Lys

405

Ala

Val

Leu

Gly

Ala

230

Val

Asp

His

Ala

Thr

310

Glu

His

Asp

Ala

Gln

390

Ala

Arg

Cys

Ala

Thr

215

Gly

Ala

Arg

Leu

Ala

295

Leu

Val

Met

Val

Ala

375

Pro

Ala

Met

Thr

Gly

200

Ser

Pro

Ala

Glu

Ile

280

Gln

Trp

Ala

Trp

Ser

360

Glu

Arg

Met

Ile

Arg

185

Leu

Thr

Gly

Thr

Val

265

Lys

Tyr

Ala

Leu

Asn

345

Val

Gln

Asn

Tyr

Leu

Gly

Ser

Trp

Pro

Gly

250

Leu

Ala

Leu

Arg

Asn

330

Phe

Lys

Phe

Ala

Thr

410

Met

Val

Thr

Val

Gly

235

Pro

Tyr

Gly

Ala

Met

315

Leu

Ile

Leu

Lys

Ala

395

Asn

Asn

Ala

Leu

Leu

220

Gly

Gly

Arg

Pro

Gly

300

Ile

Val

Ser

Gln

Gln

380

Phe

Val

Leu

Gly

Pro

205

Val

Tyr

Pro

Glu

Arg

285

Leu

Leu

Asp

Gly

Asp

365

Lys

Pro

Asp

Pro

Pro

190

Gly

Gly

Lys

Gly

Lys

270

Leu

Ser

Asn

Ile

Ile

350

Cys

Ala

Tyr

Gln

Ile

Gly

Asn

Gly

Val

Gly

255

Ala

Gly

Thr

Ala

Leu

335

Asn

Thr

Leu

Leu

Asp

415

Asn

Pro

Pro

Val

Leu

240

Lys

Val

Val

Leu

Ala

320

Ala

Ala

Met

Lys

Val

400

Leu

Ala



Leu

Asp

Leu

465

Ala

Ser

Lys

Leu

Tyr

545

Tyr

Met

Leu

Lys

Asn

625

Leu

Glu

Ser

Tyr

450

Lys

Val

Phe

Ala

Gly

530

Lys

Leu

Trp

Lys

Ala

610

Ser

Gly

Thr

Asn

435

Pro

Pro

Ala

Ser

Ala

515

Cys

Lys

Leu

Asn

Ala

595

Ala

Ser

Val

Ala

420

Ser

Tyr

Thr

Thr

Ile

500

Val

Ile

Asp

Pro

Phe

580

Ala

Ala

Pro

Lys

Gly
660

Leu

Arg

Leu

Asp

485

Phe

Leu

Ile

Pro

Arg

565

Ile

Ala

Val

Pro

Ser

645

Ala

Lys

Leu

Asn

470

Ala

Lys

Val

Thr

Arg

550

Arg

Lys

Lys

Cys

Ala

630

Phe

Arg

Ser

Trp

455

Ile

Leu

Tyr

Gly

Ser

535

Arg

Gly

Ala

Ala

Thr

615

Val

Ser

Leu

Thr

440

His

Ile

Met

Arg

Gly

520

Leu

Arg

Pro

Ala

Leu

600

Arg

Lys

Ile

Val

425

Asn

Tyr

Met

Thr

Arg

505

Val

Asn

Ser

Arg

Ala

585

Ile

Gly

Ala

Phe

Pro

Lys

Tyr

Gly

490

Cys

Leu

Ala

Arg

Leu

570

Lys

Arg

Val

Leu

Leu
650

Lys

Ala

Ala

475

Tyr

Arg

Ala

Ala

Asn

555

Asn

Phe

Leu

Ala

Pro

635

Leu

Pro

Ala

460

Pro

Asn

Ala

Ala

Tyr

540

Leu

Phe

Val

Lys

Lys

620

Arg

Ala

Gln

445

Cys

Thr

Leu

Ser

Leu

525

Ala

Lys

Trp

Ala

Pro

605

Asn

Arg

Leu

430

Arg

Leu

Leu

Pro

Gly

510

Asn

Ala

Ala

Ala

Ala

590

Thr

Phe

Gly

Lys

Lys

Ile

Lys

Gly

495

Val

Gly

Gln

Ala

Lys

575

Trp

Leu

Thr

Pro

Ala
655

Asn

Arg

Ala

480

Cys

Leu

Leu

Gly

Ala

560

His

Thr

His

Asp

Arg

640

Ala



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

148
1995
DNA

<220>
<223>

<400> 148
gtgattaaag

aaagccgcag
tgggcgcgta
gtggatattc
gcgtattatc
gcggccgcag
cgtaacgcgg
gtggatcagg
gccctgagca
tatcgcctgt
attatgtatg
aacctgccgg
ctgaaagctg
attattacca
cgtagccgta
ttttgggcga
accctgaaag
gcggtgtgca
aaagccctgce
gccctgaaag
attttttgcc
aacattctgg
gtggatttta
gacctggtga

ccggggggaty

gcggccgtca
cgcagtatct
tgattctgaa
tggccggcta
gtggcctgga
cggaacagtt
cgtttccgta
atctgaacac
acagcctgaa
ggcattataa
ccccecgacgcet
gctgcagctt
cggtgctggt
gcctgaacgc
acctgaaagc
aacacatgtg
ccgceccgcgaa
ccecgtggegt
cgcgtcgcecgg
cggcggaaac
acagcaaaaa
gcggcetgggt
gcctggaccc

acctgctgcecc

aaggtgcggt

Artificial Sequence

Polyepitope Construct

tctgattaaa
ggccggtetg
cgcggcgceat
tggcgcaaaa
tgtgagcgtg
taaacagaaa
tctggtggceyg
cctgtgggcce
aagcaccaat
agcggcgtgce
gaaagcagcc
tagcattttt
tggtggtgtt
ggcctatgcg
agcggcgtat
gaatttcatt
agcgctgatc
ggcgaaaaac
tccgcegectg
cgcgggtgcyg
aaaatgcgat
tgcggcgecag
gacctttacc

ggcgattctg

gcagtggatg

gcgggtccac
agcaccctga
ccgaacattg
catatgtgga
aaactgcagg
gcgctgaaaa
tatcaggcga
cgcatgatcc
ccgaaaccgc
ctgattcgtc
gttgcgaccg
aaatatcgtc
ctggccgcegce
gcgcagggcet
ctgctgccgce
aaagccgcgg
cgcctgaaac
tttaccgata
ggcgtgaaat
cgtctggtta
gggccgggte
ggtccaggtc
attgaaacca
tctececgggtyg

aaccgtctga

gcctgggtat
atgcggcagc
aagaagtggc
actttatcag
attgcaccat
ccagcgaacg
aagcggcgat
tgatgaacct
agcgtaaaaa
tgaaaccaac
atgcgctgat
gttgccgtgce
tgaacggtct
ataaaaaaga
gccgtggcecce
ccaaatttgt
cgaccctgca
acagctctcc
cttttagcat
atgcggcggg
ctggtagcac
cgggctgtgt
ctgggccagyg
cgctggttgt

ttgcgtttgce

tcgtgcgacce
gccgacgctg
gctgaacctg
cggcatcaac
gctggtgaat
tagccagccg
gtataccaac
gccgattaac
cgattatccg
tctgaacatt
gaccggctat
gagcggcgtt
gctgggctgce
tccgegtegt
gcgtctgaac
ggcggcgtgg
taaagcggca
gccggcagtt
ctttctgctg
ccgtcatctg
cctgctgttt
tacccagacc
tcctggggag
tggtccaggt

gtctggtcca

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500



gggccaggta
ccagggccag
ccagggceegg
ggtctgccgg
cgtggtgttg
ccgggtaatc
ctggccgegce
agcgttgcgg
gtgctgtatc
<210>
<211>

<212>
<213>

149

<220>
<223>

<400> 149
ggccgtcatc

accctgctgt
gttacccaga
ggtcctgggg
gttggtccag
gcgtctggtce
gtttctcegg
ccgtgtgcag
atgaacacgc
gcggtgtgca
ctgagcaccc
gttggtggtg
gtgctgaatc
ccggatcgtg
aaagcgggtc
ctgagcaccc

catccgaaca

1992
DNA
Artificial Sequence

tgaaccgcct
gtagcatgag
gtacgccggc
tgggtccagg
caggcccagg
cggcgggtcee
tggccgecagg
cgaccggtcc

gtgaa

tgattttttg
ttaacattct
ccgtggattt
aggacctggt
gtccgggggg

cagggccagg

gtccagggcc
gtccagggcc
cgggtctgcece
ccegtggtgt
tgccgggtaa
ttctggccge
cgagcgttgce
aagtgctgta
cacgcctggg
tgaatgcggce

ttgaagaagt

gatcgcgttc
ctatacctgg
ggaaaccacc
tccaggtgcg
tccagggggt
gggtccaggc

tccgggtceca

gggtccgggt

Polyepitope Construct

ccacagcaaa
gggcggctgg
tagcctggac
gaacctgctg
tgaaggtgcg
tatgaaccgc
aggtagcatg
gggtacgccg
ggtgggtcca
tgcaggccca
tceggegggt
gctggccgca
ggcgaccggt
tcgtgaaaaa
tgttcgtgcg
agcgccgacyg

ggcgctgaac

gccagccgtg
accggtgcgce
gttcgtctgce
gtgggcattt
attcagtatc
acctctacct

gggggctata

ggtaaaccgg

aaaaaatgcg
gttgcggcge
ccgaccttta
ccggcgatte
gtgcagtgga
ctgatcgcgt
agctatacct
gcggaaacca
ggtccaggtg
ggtccagggg
ccgggtccag
ggtccgggte
ccgggtceegg
gcggtgatta
accaaagccg
ctgtgggcgce

ctggtggata

gcaaccatgt
tgattacccc
gtgcgtatat
ttcgtgcggce
tggccggect
gggtgctggt
aagtgctggt

cgattattcc

atgggccggg
agggtccagg

ccattgaaac
tgtctccggg
tgaaccgtct
tcgccagecg
ggaccggtgce
ccgttegtcet
cggtgggcat
gtattcagta
gcacctctac
cagggggcta
gtggtaaacc
aaggcggcecg
cagcgcagta
gtatgattct

ttctggcecgg

ttctcecgggt
gtgtgcaggt
gaacacgccg
ggtgtgcacc
gagcaccctg
tggtggtgtt
gctgaatccg

ggatcgtgaa

tcectggtage
tccgggetgt
cactgggcca
tgcgctggtt
gattgcgttt
tggcaaccat
gctgattacc
gcgtgcgtat
ttttcgtgcg
tctggeecgge
ctgggtgctg
taaagtgctg
ggcgattatt
tcatctgatt
tctggececggt
gaacgcggceg

ctatggcgca

1560

1620

1680

1740

1800

1860

1920

1980

1995

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



aaacatatgt
gtgaaactgc
aaagcgctga
gcgtatcagg
gcccgcatga
aatccgaaac
tgcctgattce
gccgttgcecga
tttaaatatc
gttctggccyg
gcggcgeagg
tatctgctgce
attaaagccg
atccgcctga
aactttaccg
ctgggcgtga
gcgcgtcetgg
<210> 150
<211> 9

<212> PRT
<213>

<400> 150

ggaactttat
aggattgcac
aaaccagcga
cgaaagcggc
tcctgatgaa
cgcagcgtaa
gtctgaaacc
ccgatgcgcet
gtcgttgccg
cgctgaacgg
gctataaaaa
cgcgccgtgg
cggccaaatt
aaccgaccct
ataacagctc
aatcttttag

tt

cagcggcatc
catgctggtg
acgtagccag
gatgtatacc
cctgccgatt
aaacgattat
aactctgaac
gatgaccggc
tgcgagcggce
tctgctgggce
agatccgcgt
cccgegtcetg
tgtggcggcy
gcataaagcg
tccgecggea

catctttctg

Hepatitis C Virus

aacgcgtatt
aatgcggccg
ccgcgtaacg
aacgtggatc
aacgccctga
ccgtatcgece
attattatgt
tataacctgc
gttctgaaag
tgcattatta
cgtcgtagece
aacttttggg
tggaccctga
gcagcggtgt
gttaaagccc

ctggccctga

Leu Ile Arg Leu Lys Pro Thr Leu His

1

5

atcgtggcect
cagcggaaca
cggcgtttece
aggatctgaa
gcaacagcct
tgtggcatta
atgccccgac
cgggctgcag
ctgcggtgcect
ccagcctgaa
gtaacctgaa
cgaaacacat
aagccgccegce
gcacccgtgg
tgccgegteg

aagcggcgga

ggatgtgagc
gtttaaacag
gtatctggtg
caccctgtgg
gaaaagcacc
taaagcggcg
gctgaaagca
ctttagcatt
ggttggtggt
cgcggcctat
agcagcggcg
gtggaatttc
gaaagcgctg
cgtggcgaaa
cggtccgcegce

aaccgcgggt

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

1992



