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SEQUENCE LISTING

Glaxosmithkline Biologicals S.A.
vaccines for Malaria
VB62679W0

Us61/015762
2007-12-21

25
PatentIn version 3.5

1

5

PRT

Plasmodium vivax

1

Lys Leu Lys Gln Pro
1 5

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

<400>

1

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

<400>

2

6

PRT

Plasmodium vivax

2

Cys Ser val Thr Cys Gly
5

3

9

PRT

Plasmodium vivax

3

Gly Asp Arg Ala Ala Gly Gln Pro Ala
1 5

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

<400>

4

9

PRT

Plasmodium vivax

4

Gly Asp Arg Ala Asp Gly Gln Pro Ala
1 5

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

<400>

5

9

PRT

Plasmodium vivax

5

Gly Asp Arg Ala Asp Gly Gln Ala Ala
1 5
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<210> 6

<211> 9

<212> PRT

<213> Plasmodium vivax
<400> 6

Gly Asn Gly Ala Gly Gly Gln Pro Ala
1 5

<210> 7

<211> 9

<212> PRT

<213> Plasmodium vivax
<400> 7

Gly Asp Gly Ala Ala Gly Gln Pro Ala
1 5

<210> 8

<211> 9

<212> PRT

<213> Plasmodium vivax
<400> 8

Gly Asp Arg Ala Ala Gly Gln Ala Ala
1 5

<210> 9

<211> 9

<212> PRT

<213> Plasmodium vivax
<400> 9

Gly Asn Gly Ala Gly Gly Gln Ala Ala
1 5

<210> 10

<211> 9

<212> PRT

<213> Plasmodium vivax
<400> 10

Ala Asn Gly Ala Gly Asn GIn Pro Gly
1 5

<210> 11

<211> 12

<212> PRT

<213> Plasmodium vivax
<400> 11

Gly Gly Asn Ala Ala Asn Lys Lys Ala Glu Asp Ala
1 5 10

<210> 12
<211> 771

Page 2



<212>
<213>

<220>
<223>

DNA

<400> 12
acacattgcg

aataacgtag
cgcggtctceg
aaaaaagcgg
gatggtcaag
cagccagcgg
gcgggggatc
gatcgcgcgg
gcggggaacc
aacgcgggcg
gaaaaatctg
ccatgctctg
aaaaaaccag
<210>
<211>
<212>
<213>

<220>
<223>

<400>

13
257
PRT

13

Thr His Cys
1

Gly val Asn

Gln
35

val Gly

Glu Glu

50

Asp

Pro Asnh

65

Lys

Asp Gly GlIn

gacataatgt
acgctagttc
gggaaaaccc
aaccaaaaaa
cggcgggtaa
gggatcgcgc
gcgcggatgg
ctggccaagc
agccaggcgg
gtaatgcggg
tcaaagaata
taacatgtgg

aagatctcac

Gly His As
5

Phe
20

Asn As

Ser Ala Se

Gly Asp Al

Gl
70

Pro Arg

Ala
85

Ala

Gly

eolf-othd-000001. txt

Artificial Sequence

agatttatct
actcggggct
agacgacgaa
tccaagggaa
tggggcggag
ggctggtcag
tcagccageg
ggccggtaat
cggtaacgct
cggccaaggt
tctcgataaa

tgtcggggta
gttaaatgat

Artificial Sequence

n val Asp
n val

Asp

Gly
40

r Arg
a Lys Lys
u Asn

Lys

Asn Gly

aaagctataa atttaaatgg tgtaaacttc

gcgcacgtag
gaaggtgatg
aataaattaa
ggtcaaccag
ccagcgggag
ggggatcgcg
9999cggggag

gcgaataaaa
cagaacaacg
gtccgcgcta
cgcgtgcgcec

ctcgaaacgg

Leu Ser Lys

10

Ala
25

Ser Ser

Arg Gly Leu

Lys Lys Asp

Gln
75

Leu Lys

Ala Gly

90

Gly

Page 3

gtcagtctgc
ctaaaaagaa
aacagcccgg
c€gggggatcg
atggtgcggc
cggatggtca
gtcaagcggc
aagcggaaga
aaggggctaa
cagtagggac
gccgtgtcaa

atgtctgcac

Amino acid sequence of the hybrid protein CSv of

Ala Ile Asn

Ala
30

Leu Gly

Glu
45

Gly Asn

Gly
60

Lys Lys

Pro Gly Asp

Gln Pro Ala

tagcaggggg
aaaggacggt
ggatcgcgcg
cgcggctggt
tggccaacca
accagccggt
cgcgaacgga
tgcgggtggt
tgcaccaaac
agaatggacg
tgcggctaac

a

Nucleotide sequence of the hybrid protein CSv of Plasmodium vivax
(optimised for expression in E. Coli)

60
120
180
240
300
360
420
480
540
600
660
720
771

Plasmodium Vivax

Leu Asn
15

Ala
Pro Asp
Glu

Ala

Ala
80

Arg

Gly
95

Asp



eolf-othd-000001. txt
Arg Ala Ala Gly GIn Pro Ala Gly Asp Arg Ala Ala Gly Gln Pro Ala
100 105 110

Gly Asp Gly Ala Ala Gly Gln Pro Ala Gly Asp Arg Ala Asp Gly Gln
115 120 125

Pro Ala Gly Asp Arg Ala Asp Gly Gln Pro Ala Gly Asp Arg Ala Ala
130 135 140

Gly GIn Ala Ala Gly Asn Gly Ala Gly Gly Gln Ala Ala Ala Asn Gly
145 150 155 160

Ala Gly Asn Gln Pro Gly Gly Gly Asn Ala Ala Asn Lys Lys Ala Glu
165 170 175

Asp Ala Gly Gly Asn Ala Gly Gly Asn Ala Gly Gly Gln Gly Gln Asn
180 185 190

Asn Glu Gly Ala Asn Ala Pro Asn Glu Lys Ser val Lys Glu Tyr Leu
195 200 205

Asp Lys val Arg Ala Thr val Gly Thr Glu Trp Thr Pro Cys Ser val
210 215 220

Thr Cys Gly val Gly val Arg val Arg Arg Arg val Asn Ala Ala Asn
225 230 235 240

Lys Lys Pro Glu Asp Leu Thr Leu Asn Asp Leu Glu Thr Asp val Cys

245 250 255
Thr
<210> 14
<211> 9
<212> PRT
<213> Plasmodium vivax
<400> 14
Ala Asn Gly Ala Gly Asp Gln Pro Gly
1 5
<210> 15
<211> 771
<212> DNA
<213> Artificial Sequence
<220>

<223> Nucleotide sequence for the hybrid protein CSv of Plasmodium
vivax (optimised for expression in yeast)

<400> 15
acccattgtg gtcacaatgt cgatttgtct aaggccatta acttgaacgg tgttaatttc

aacaacgtcg atgcttcttc tttaggtgcc gctcatgttg gtcaatctgc ttcaagaggt

Page 4

60
120



agaggtttag
aagaaggccg
gacggacaag
cagcctgctg
gctggtgata
gatagggctg
gctggtaacc
aatgctggag
gaaaagtctg
ccatgttctg
aagaagccag
<210> 16
<211>
<212>
<213>

<220>
<223>

<400> 16
atgatggctc

DNA

aacggtgtta
tctgcttcaa
aagaagaagg
ccaggtgaca
gacagagctg
gccgecggtce
ggacagccag
gctgctgcta
gaagacgctg
gctaacgctc
ggtactgaat
gttaacgccg
tgtactcccg
ctcgtgttac
gactcgtggt
tcgcagtccc
cgctggatgt
ttcttattgg

1485

gtgaaaaccc
aaccaaagaa
cagctggtaa
gtgatagagc
gagcagacgg
caggtcaagc
aaccaggtgg
gtaatgcagg
ttaaggaata
ttacttgtgg

aagacttgac

ccgggaccca
atttcaacaa
gaggtagagg
acggtaagaa
gagccgacgg
ccggtcagec
aacctgctgg
ccggcgatag
acggtgctgg
gtggtaatgc
caaacgaaaa
ggactccatg
ctaacaagaa
ggcctgtgac
aggcggggtt
ggacttctct
caacctccaa
gtctgcggcg
ttcttctgga

eolf-othd-000001. txt

agacgacgaa
cccaagagaa
tggtgctgga
tgctggacaa
acaaccagct
cgctggtaac
tggtaacgct
tggtcagggt
cttagataag
tgtcggtgtt

tctaaacgac

Artificial Sequence

ttgtggtcac
cgtcgatgct
tttaggtgaa
ggccgaacca
acaagcagct
tgctggtgat
tgatagagca
ggctgcaggt
taaccaacca
tggaggtaat
gtctgttaag
ttctgttact
gccagaagac
gaacatggag
tttcttgttg
caattttcta
tcactcacca
ttttatcata

ttatcaaggt

gaaggtgacg
aacaagttga
ggtcaaccag
cctgctggag
ggtgaccgtg
ggtgccggtg
gccaacaaga
caaaacaacg
gttagagcta
agagttagaa

ttggaaactg

aatgtcgatt
tcttctttag
aacccagacg
aagaacccaa
ggtaatggtg
agagctgctg
gacggacaac
caagccgctg
ggtggtggta
gcaggtggtc
gaatacttag
tgtggtgtcg
ttgactctaa
aacatcacat
acaagaatcc
gggggatcac
acctcctgtc
ttcctcttca

atgttgcccg
Page 5

ctaagaagaa
aacaaccagg
ctggtgacag
acggtgccgce
ctgacggaca
gtcaagctgc
aagctgaaga
aaggtgctaa
ctgtcggtac
gaagagttaa

acgtttgtac

tgtctaaggc
gtgccgctca
acgaagaagg
gagaaaacaa
ctggaggtca
gacaacctgc
cagctggtga
gtaacggtgc
acgctgccaa
agggtcaaaa
ataaggttag
gtgttagagt
acgacttgga
caggattcct
tcacaatacc
ccgtgtgtct
ctccaatttg
tcctgcetget
tttgtcctct

gaaggacggt
tgacagagcc
agctgccggt
cggtcaacct
gccagccggce
tgctaacggt
cgctggtggt
cgctccaaac
tgaatggact
cgccgctaac

t

Nucleotide sequence for the hybrid fusion protein CSv-S

cattaacttg
tgttggtcaa
tgacgctaag
gttgaaacaa
accagctggt
tggagacggt
ccgtgctgac
cggtggtcaa
caagaaagct
caacgaaggt
agctactgtc
tagaagaaga
aactgacgtt
aggacccctg
gcagagtcta
tggccaaaat
tcctggttat
atgcctcatc

aattccagga

180
240
300
360
420
480
540
600
660
720
771

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

1020
1080
1140



tcaacaacaa
atgtttccct
ccatcgtcct
ctcagtttac
tcagctatat
ataccgctgt
<210>
<211>
<212>
<213>

<220>
<223>

<400>

17
494
PRT

17

Met Met Ala
1

Ala Ile Asn

Ala
35

Leu Gly

Glu
50

Asn

Gly
65

Lys Lys

Pro Gly Asp

Gln Pro Ala

Gln
115

Ala Gly

Ala
130

Arg Asp

Gly Asp Arg

Ala Ala Ala

Asn Lys Lys

ccaatacggg
catgttgctg
gggctttcgce
tagtgccatt
ggatgatgtg
taccaatttt

Pro
5

Leu Asn

20

Ala His

Pro Asp
Glu

Ala

Ala
85

Arg
Gly Asp
Pro Ala
Gly Gln
Ala Ala
Asn

Gly

Ala Glu

Gly Thr

Gly

val

Asp

Pro

70

Asp

Arg

Gly

Pro

Gly

Ala

Asp

eolf-othd-000001. txt

accatgcaaa
tacaaaacct
aaaataccta
tgttcagtgg
gtattggggg
cttttgtctc

Artificial Sequence

His Cys
val

Asn

Gln
40

Gly

Glu Glu

55

Lys Asnh

Gly Gln
Ala Ala
Gly

Asp

Ala
135

Gly
Gln Ala
Asn

Gly

Ala Gly

acctgcacga
acggatggaa
tgggagtgag
ttcgtagggc
ccaagtctgt

tgggtataca

His Asn
10

Gly

Phe
25

Asn Asnh

Ser Ala Ser

Gly Asp Ala

Glu
75

Pro Arg

Ala
90

Ala Gly

Gly Gln Pro

Ala Ala Gly

Asp Arg Ala

Ala Gly Asn

155

Gln Pro

170

Gly

Asn Ala
Page 6

Gly

ctcctgctca
attgcacctg
cctcagtccg
tttcccccac
acagcatcgt

tttaa

val Asp Leu

Ala
30

val Asp

Gly
45

Arg Arg

Lys
60

Lys Lys

Asn Lys Leu

Asn Gly Ala

Ala Gly Asp

110

Gln Pro Ala

125

Gly Gln

Gly Ala Gly

Gly Gly Asn

Gly Gly Asn

aggcaactct
tattcccatc
tttctcttgg
tgtttggctt

gagtcccttt

Amino acid sequence for the hybrid fusion protein CSv-S

Ser
15

Lys
Ser Ser
Gly Leu
Lys

Asp

Gln
80

Lys

Gly
95

Gly
Arg Ala
Gly Asp
Ala

Pro

Gln
160

Gly

Ala Ala

175

Ala Gly

1200
1260
1320
1380
1440
1485



val

Thr

225

val

Glu

Thr

Leu

Thr

305

Ser

Cys

Phe

Gln

Asnh

385

Met

Cys

Trp

Gln

Gln

Lys

Pro

Asn

Thr

Ser

Leu

290

sSer

Gln

Pro

Gly

Thr

Phe

Ile

Ala

Trp

Gly

Glu

Cys

Ala

Asp

Gly

Thr

Leu

Ser

Gly

Leu

355

Met

Gly

Pro

Pro

Ser

435

Phe

180

Gln

Tyr

ser

Ala

val

260

Phe

Arg

Asn

Pro

Tyr

340

Leu

Leu

Pro

Ser

Ile

420

val

val

Asnh

Leu

val

Asnh

245

Cys

Leu

Phe

Thr

325

Arg

Leu

Pro

Cys

Arg

Gly

Asnh

Asp

Thr

230

Lys

Thr

Gly

Leu

Leu

310

Ser

Trp

Cys

val

Lys

Cys

Ser

Phe

Leu

Glu

Lys

cys

Lys

Pro

Pro

Thr

295

Gly

Asn

Met

Leu

Cys

375

Thr

Cys

Ser

Ser

Ser
455

eolf-othd-000001. txt
185

Gly

200

val

Gly

Pro

Gly

Leu

280

Gly

His

Cys

Ile

360

Pro

Cys

Thr

Trp

Trp

Pro

Ala

Arg

val

Glu

Pro

265

Leu

Pro

Ser

Ser

Leu

345

Phe

Leu

Thr

Lys

Ala

425

Leu

Thr

Asn Ala Pro

Ala

Gly

Asp

250

val

val

Gln

Pro

Pro

330

Arg

Leu

Ile

Thr

Pro

410

Phe

Ser

val

Thr

val

235

Leu

Thr

Leu

Ser

val

315

Thr

Arg

Leu

Pro

Pro

395

Thr

Ala

Leu

Trp

Page 7

val

220

Arg

Thr

Asn

Gln

Leu

300

cys

Ser

Phe

val

Gly

Ala

Asp

Lys

Leu

Leu
460

Asn

205

Gly

val

Leu

Met

Ala

285

Asp

Leu

Cys

Ile

Leu

365

Ser

Gln

Gly

Tyr

val

445

Ser

190

Glu

Thr

Arg

Asn

Glu

270

Gly

Ser

Gly

Pro

Ile

350

Leu

Thr

Gly

Asn

Leu

430

Pro

Ala

Lys

Glu

Arg

Asp

255

Asn

Phe

Trp

Gln

Pro

335

Phe

Asp

Thr

Asn

Cys

415

Trp

Phe

Ile

Ser

Trp

Arg

Leu

Ile

Phe

Trp

Asn

320

Ile

Leu

Tyr

Thr

Ser

400

Thr

Glu

val

Trp



465

Ile Pro Leu Leu Pro Ile Phe Phe Cys Leu Trp val Tyr Ile

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

<220>
<223>

<400> 18
aagcttacca

18
3509
DNA

ctattttcga
acttgatgca
ttgacctctt
tacctgaaaa
atgacgcgga
gaataaaaaa
atacgtaaat
taattctgct
atcgtaggtg
ttttaagctg
aaccatcagt
gcaaaaaacg
aaggcaattg
tctctctgat
cctacttgac
aaatctattt
aaacaccaag
tcctaatgcea
tcctaatgcea
tccaaatgca
tccaaatgca
caatcaaggt
aaatgctaat

catagaacaa

485

gttctcacac
ggaccttgtc
aattcccaaa
aactggttca
aaacgaatat
ggccaaggca
cacgcttttt
aattaatagt
gtaacccgta
tctgggtgaa
gcatccagaa
tcataggtcc
ggcacaacct
acccacgcat
ttggaaaaag
taataagtat
cttaaacttc
aacttagttt
aatccaaatg
aaccccaatg
aacccaaacg
aacccaaatg
aatggacaag
gccaacaatg

tatttaaaga

eolf-othd-000001. txt

Artificial Sequence

ggaacaccac
accttgagcc
gctaataaca
gacgcgactg
atactagcgt
aaaagattcc
cagttcgagt
agtgattttc
catgcccaaa
cagtttatcc
aaaaaaagaa
attctcttag
caatggagtg
gtatctatct
ctgaaaaaaa
ataaagacgg
ttaaattcta
cgaataaaca
caaacccaaa
caaatcctaa
caaaccccaa
caaacccaaa
gtcacaatat
ctgtaaaaaa

aaataaaaaa

475

490

taatggacac
caagagagcc
tgcaagacac
cctcatcagt
tgaatgttag
ttgattacgt
ttatcattat
ctaactttat
atagggggcg
ctggcatcca
tcccagcacc
cgcaactaca
atgcaacctg
cattttctta
aggttgaaac
taggtattga
cttttatagt
cacataaaca
tgcaaaccca
tgcaaatcct
tgcaaatcct
tgcaaacccc
gccaaatgac
taataataac
ttctatttca

Page 8

Met Met Trp Tyr Trp Gly Pro Ser Leu Tyr Ser Ile val Ser Pro Phe
470

aaattcgaaa
aagatttaaa
gtacggtcaa
aagacccgtt
cgtcaacaac
aagggagtta
caatactgcc
ttagtcaaaa
ggttacacag
ctaaatataa
aaaatattgt
gagaacaggg
cctggagtaa
caccttctat
cagttccctg
ttgtaattct
tagtcttttt
aacaaaatga
aacgcaaacc
aatgccaatc
aatgccaatc
aatgcaaatc
ccaaaccgaa
gaagaaccaa

actgaatggt

480

Nucelotide sequence for an RTS expression cassette

tactttgacc
ttttcctatg
gaagacatat
gaaaagaact
aagaagttta
gaatcatttt
atttcaaaga
attagccttt
aatatataac
tggagctcgc
tttcttcacc
gcacaaacag
atgatgacac
taccttctgc
aaattattcc
gtaaatctgt
tttagtttta
tggctcccga
ccaatgcaaa
caaatgcaaa
caaatgcaaa
Cctaataaaaa
atgtagatga
gtgataagca

ccccatgtag

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



tgtaacttgt
agacgaatta
gagtgtgttt
attcctagga
aataccgcag
gtgtcttggc
aatttgtcct
ctgctatgcc
cctctaattc
gctcaaggca
acctgtattc
gtccgtttct
cccactgttt
atcgtgagtc
cgaattccaa
ctgatccaaa
atgtctttta
ctatgtctgc
ccttctttcg
tatacattga
cattccaagc
gcggtctaaa
acttttatat
acagccttaa
cacaaccctt
agttccacta
agtttgtcgg
tgcggttgtt
cttttttgcc
ctgaactttt
aatacacctc
taggtttaat
cacagtaggt
gatctctggt

ggaaatggta
gattatgaaa
aatgtcgtaa
cccctgceteg
agtctagact
caaaattcgc
ggttatcgct
tcatcttctt
caggatcaac
actctatgtt
ccatcccatc
cttggctcag
ggctttcagc
cctttatacc
gctgaaacaa
ctacaaattt
tggagagcat
cattgatatc
tgttcttaat
ttattttgca
aaataaagca
aatttaaata
tttcatcaac
caccactttc
taattttctc
caatagcaat
tcgttttacc
attgtactcc
tctttttcac
ccactagcta
ttgaccaatc
taacttagcg
ttgtaatcta

accaaaattg

eolf-othd-000001. txt

ttcaagttag
atgatattga
atagtcgacc
tgttacaggc
cgtggtggac
agtccccaac
ggatgtgtct
attggttctt
aacaaccaat
tccctcatgt
gtcctgggct
tttactagtg
tatatggatg
gctgttacca
ttcaaaggtt
atgcattgtc
tccatagtct
tttgttaata
aactaatata
atgtcaatta
cttggttaaa
tacactgcca
ttcagcagat
aagtttgcac
attgttttca
agttttttca
tgcgtatttt
gttatctggt
gggacgacat
gtaaatgctt
aataatttca
ttttttgttg
agctccttct
gataagctt

aataaagcct
aaaaaaaatt
tgtgacgaac
ggggtttttc
ttctctcaat
ctccaatcac
gcgcgtttta
ctggattatc
acgggaccat
tgctgtacaa
ttcgcaaaat
ccatttgttc
atgtggtatt
attttctttt
ttcaaatcaa
tgccaagaca
ttgaagaagc
ataaaggtaa
taaatacaga
aaaaaaaaaa
cgaaattaac
acaaattcct
tcaaccttct
agcgtaatat
tcaattatgc
tcccaacata
ggttattacc
cagtgtatct
gacatgacct
gaatttctca
tcgtagtttt
attattgttg
gaacgctgtc

Page 9

ggctctgcta
tgtaaaatgg
atggagaaca
ttgttgacaa
tttctagggg
tcaccaacct
tcatattcct
aaggtatgtt
gcaaaacctg
aacctacgga
acctatggga
agtggttcgt
gggggccaag
gtctctgggt
tcaagaactt
tcaagaagaa
agaaaacaga
tttcaaggac
tatagatgca
atgttagtaa
gtttttaaga
tcgagttgtc
cacatagaac
gaggaatttt
atccatcttt
gtttttcgag
agagccttgt
gttacaatat
aatgttatat
gtcagctctg
ctatttagct
cctttaccaa

tcaatttcat

ataaacctaa
aaaagtgctc
tcacatcagg
gaatcctcac
gatcacccgt
cctgtcctcc
cttcatcctg
gcccgtttgt
cacgactcct
tggaaattgc
gtgggcctca
agggctttcc
tctgtacagc
atacatttaa
gtctctgtgg
gttagtgatg
ttatatgcag
ttgaaataat
tgaataatga
aactatgtta
cagccagacc
caatttcacc
attggaataa
gttttgacaa
atctttagac
cctaaaattc
gcattttcta
gattccacaa
gaagttcctt
catcgctagc
gagatatatg
ctatttttct

catctttcgg

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3509



eolf-othd-000001. txt

<210> 19

<211> 427

<212> PRT

<213> Artificial Sequence
<220>

<223> Predicted translation product of the RTS-HBSAg hybrid protein
<400> 19

Met Met Ala Pro Asp Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala

1 5 10 15

Asnh Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala
20 25 30

Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala
35 40 45

Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala
50 55 60

Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala
65 70 75 80

Asn Pro Asn Lys Asn Asn GIn Gly Asn Gly GIn Gly His Asn Met Pro
85 90 95

Asn Asp Pro Asn Asp Pro Asn Arg Asn Val Asp Glu Asn Ala Asn Ala
100 105 110

Asn Asn Ala val Lys Asn Asn Asn Asn Glu Glu Pro Ser Asp Lys His
115 120 125

Ile Glu Gln Tyr Leu Lys Lys Ile Lys Asn Ser Ile Ser Thr Glu Trp
130 135 140

Ser Pro Cys Ser val Thr Cys Gly Asn Gly Ile Gln val Arg Ile Lys
145 150 155 160

Pro Gly Ser Ala Asn Lys Pro Lys Asp Glu Leu Asp Tyr Glu Asn Asp
165 170 175

Ile Glu Lys Lys Ile Cys Lys Met Glu Lys Cys Ser Ser val Phe Asn
180 185 190

val val Asn Ser Arg Pro val Thr Asn Met Glu Asn Ile Thr Ser Gly
195 200 205

Phe Leu Gly Pro Leu Leu val Leu Gln Ala Gly Phe Phe Leu Leu Thr
210 215 220

Arg Ile Leu Thr ITe Pro GIn Ser Leu Asp Ser Trp Trp Thr Ser Leu
225 230 235 240
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Asn

Pro

Tyr

Leu

Leu

305

Pro

Ser

Ile

val

val

385

Tyr

Leu

Phe

Thr

Arg

Leu

290

Pro

Cys

Cys

Pro

Arg

Gly

Trp

Pro

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

<220>
<223>

<400>
tccatgacgt tcctgacgtt

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

<220>
<223>

Leu Gly

Ser Asn
260

Trp Met

Cys Leu

val Cys

Lys Thr

Cys Cys
340

Ser sSer
355

Phe Ser

Leu Ser

Gly Pro

Ile Phe
420

20
20
DNA

Gly

His

cys

Pro

Cys

325

Thr

Trp

Trp

Pro

ser

405

Phe

Ser

ser

Leu

Phe

Leu

310

Thr

Lys

Ala

Leu

Thr

390

Leu

Cys

Pro

Pro

Arg

Leu

295

Ile

Thr

Pro

Phe

Ser

375

val

Tyr

Leu

Artificial Sequence

CpG oligonucleotide

20

21
18
DNA

Artificial Sequence

CpG oligonucleotide

eolf-othd-000001. txt

val Cys Leu

Thr

Arg

Leu

Pro

Pro

Thr

Ala

360

Leu

Trp

Ser

Trp

- CpG1826

Ser

265

Phe

val

Gly

Ala

Asp

Lys

Leu

Leu

Ile

val
425

250

Cys Pro

Ile Ile

Leu Leu

Ser Thr
315

Gln Gly
330

Gly Asn

Tyr Leu

val Pro

Ser Ala
395

val Sser
410

Tyr Ile

- CpG 1758
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Pro

Phe

300

Thr

Asn

cys

Trp

Phe

380

Ile

Pro

Gly Gln Asn

Ile

Leu

285

Tyr

Thr

Ser

Thr

Glu

365

val

Trp

Phe

Ser

Cys

270

Phe

Gln

Asn

Met

Cys

350

Trp

Gln

Met

Ile

Gln
255

Pro

Gly

Thr

Phe

335

Ala

Trp

Met

Pro
415

Ser

Gly

Leu

Met

Gly

Pro

Pro

Ser

Phe

Trp

Leu

20



<400> 21
tctcccageg tgcgccat

<210> 22

<211> 30

<212> DNA

<213> Artificial Sequence
<220>

<223> CpG oligonucleotide
<400> 22

eolf-othd-000001. txt

accgatgacg tcgccggtga cggcaccacg

<210> 23

<211> 24

<212> DNA

<213> Artificial Sequence
<220> )
<223> CpG oligonucleotide
<400> 23

tcgtcgtttt gtcgttttgt cgtt

<210> 24

<211> 20

<212> DNA

<213> Artificial Sequence
<220> )
<223> (CpG oligonucleotide
<400> 24

tccatgacgt tcctgatgct

<210> 25

<211> 22

<212> DNA

<213> Artificial Sequence
<220> )
<223> (CpG oligonucleotide
<400> 25

tcgacgtttt cggcgcgegc cg

- CpG 2006

- CpG 1668

- CpG 5456
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18

30

24

20

22



