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SEQUENCE LI STI NG

<110> d axoSmithKline Biologicals S A

<120> Vaccines for Ml aria

VBe2777

USe1/ 016522
2007-12-24

USe1/ 016525
2007-12-24

<130>

<150>
<151>

<150>
<151>

<160> 11

<170> Patentln version 3.5
<210> 1

<211> 771

<212> DNA

<213> Artificial Sequence
<220>
<223> Pv-CS nucl eotide sequence

<400> 1

acacattgcg
aat aacgt ag
cgeggt ct cg
aaaaaagcgg
gat ggt caag
cagccagegg
gcgggggat ¢
gat cgcgegg
gcggggaacc
aacgcgggcg
gaaaaatctg
ccatgctctg
aaaaaaccag
<210> 2

<211> 257
<212>
<213>

<220>
<223>

<400> 2

PRT
Artificia

gacat aat gt
acgctagttc
gggaaaaccc
aaccaaaaaa
cggcgggt aa
gggat cgegce
gcgeggat gg
ct ggccaagce
agccaggcgg
gt aat gcggg
t caaagaat a
t aacat gt gg

aagat ct cac

agatttatct
act cggggct
agacgacgaa
t ccaagggaa
t 9999c999g
ggct ggt cag
t cagccagceg
ggccggt aat
cggt aacgct

cggccaaggt

tct cgat aaa

t gt cgggot a
gt t aaat gat

Sequence

aaagct at aa
gcgcacgt ag
gaaggt gat g
aat aaatt aa
ggt caaccag
€Cagcggagag
ggggat cgcg
9999¢g9999

gcgaat aaaa
cagaacaacg
gt ccgegcet a
cgcgt gecgece

ct cgaaacgg

Ami no acid sequence of Pv-CS protein

Thr H's Cys Gy H's Asn Val Asp Leu Ser Lys
1 5 10

Gy Va

Asn Phe Asn Asn Val

Asp Ala Ser Ser

Page 1

atttaaatgg
gt cagt ctgc
ct aaaaagaa
aacagcccgg
cgggggat cg
at ggt gcggce
cggat ggt ca
gt caagcggc
aagcggaaga
aaggggct aa
cagt agggac
gccgt gt caa

at gt ct gcac

t gt aaacttc

tagcaggggg
aaaggacggt
ggat cgcgceg
cgcggcet gat
t ggccaacca
accagccggt
cgcgaacgga
tgcgggat gat
t gcaccaaac
agaat ggacg
t gcggcet aac

a

Ala Il e Asn Leu Asn

15

Leu Gy Ala Ala His

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



Val

Asp

Pro

65

Asp

Arg

Ay

Pro

Asp

Asn

Asp

Thr

225

Lys

Thr

Lys

Ay

Al a

Asp

Ay

Al a

GAu

Lys

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

<220>

20

A n Ser

Asn Pro

Ala d

-
-
o<

Ala Ala

Asn G n

-
e,
o<

Val Arg

Gy Va

Pro Au

3
771
DNA

Artificia

Al a

Asp

Arg

Al a

85

Al a

Arg

Ay

Asn

Asn

Al a

Ay

Asp

Ser

Al a

Ay

Pro

Ay

Al a

Asn

150

Ay

Al a

Al a

Thr

Val

230

Leu

Arg

Lys

Asn

Asn

Al a

Ay

Ay

Pro

Val

215

Arg

Thr

Sequence
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25

Gy Arg dy Leu
40

Lys

Lys

Ay

Ay

Al a

Ay

Ay

Asn

200

Ay

Val

Leu

Lys

Leu

Al a

105

Al a

Ay

Asn

Asn

185

Thr

Arg

Asn

Lys

Lys

Ay

90

Arg

Ay

Pro

Ay

Al a

Lys

Arg

Asp
250

Page 2

Asp

Ay

Al a

Asp

Al a

Al a

Ay

Ser

Trp

Arg

Leu

Ay
Ay

60

Pro

Al a

Asn

Ay

Val

Thr

220

Val

Lys

Ay

Pro

Ay

Asp

Al a

Lys

GAn

Asn

Thr

30

Asn

Lys

Asp

Arg

Al a

Al a

Asp

Pro

Al a

Arg

Ay

95

Pro

Ay

Al a

Asn

Tyr

Ser

Al a

Val
255

Asp

GAu

Al a

80

Asp

Al a

GAn

Asn

Leu

Val

Asn
240



<223>

<400> 3
acccattgtg

aacaacgt cg
agaggtttag
aagaaggccyg
gacggacaag
cagcctgctg
gctggt gat a
gat agggctg
gct ggt aacc
aat gct ggag
gaaaagtctg
ccatgttctg

aagaagccag

<210> 4

CSV hybrid gene

gt cacaat gt
atgcttcttc
gt gaaaaccc
aaccaaagaa
cagct ggt aa
gt gat agagc
gagcagacgg
caggt caagc
aaccaggt gg
gt aat gcagg
ttaaggaat a
ttacttgtgg

aagact t gac

eol f - ot hd-000001. t xt

cgatttgtct
tttaggtgcc
agacgacgaa
cccaagagaa
t ggt gct gga
t gct ggacaa
acaaccagct
cgct ggt aac
t ggt aacgct
t ggt cagggt
cttagat aag
t gt cggt gt t

t ct aaacgac

aaggccatta
gctcatgttg
gaaggt gacg
aacaagttga
ggt caaccag
cct gct ggag
ggt gaccgt g
ggtgceecggat g
gccaacaaga
caaaacaacg
gttagagct a
agagttagaa

tt ggaaact g

<211>
<212>
<213>

1485
DNA

Artificial Sequence

<220>
<223>

<400> 4
at gat ggctc

aacggtgtta
tctgcttcaa
aagaagaagg
ccaggt gaca
gacagagct g
gcecgeceggt c
ggacagccag
gctgcetgeta
gaagacgct g
gct aacgct c
ggt act gaat
gttaacgccg
t gt actcccg

ctcgtgttac

ccgggaccca
atttcaacaa
gaggt agagg
acggt aagaa
gagccgacgg
ccggt cagcec
aacct gct gg
ccggcgat ag
acggtgctgg
gt ggt aat gc
caaacgaaaa
ggactccatg
ct aacaagaa
ggcct gt gac
aggcggggt t

tt gt ggtcac
cgt cgat gct
tttaggtgaa
ggccgaacca
acaagcagct
t gct ggt gat
t gat agagca
ggct gcaggt
t aaccaacca
t ggaggt aat
gtctgttaag
ttctgttact
gccagaagac
gaacat ggag
tttcttgttg

CSV-S fusion nucl eotide sequence

aat gt cgat t
tcttctttag
aacccagacg
aagaacccaa
ggt aat ggt g
agagctgctg
gacggacaac
caagccgctg
ggt ggt ggt a
gcaggt ggt ¢
gaat acttag
t gt ggt gt cg
ttgactctaa
aacat cacat
acaagaat cc

Page 3

act t gaacgg
gt caat ctgc
ct aagaagaa
aacaaccagg
ct ggt gacag
acggt gcegce
ct gacggaca
gt caagct gc
aagct gaaga
aaggt gct aa
ct gt cggt ac
gaagagtt aa

acgtttgtac

t gt ct aaggc
gt gccgct ca
acgaagaagg
gagaaaacaa
ct ggaggt ca
gacaacct gc
cagct ggt ga
gt aacggt gc
acgct gccaa
agggt caaaa
at aaggtt ag
gt gt t agagt
acgacttgga
caggat t cct

t cacaat acc

tgttaatttc
t t caagaggt
gaaggacggt
t gacagagcc
agct gceggt
cggt caacct
gccagecggce
t gct aacggt
cgct ggt gat
cgct ccaaac
t gaat ggact
cgccgcet aac

t

cattaacttg
tgttggtcaa
t gacgct aag
gttgaaacaa
accagct ggt
t ggagacggt
ccgt gct gac
cggt ggt caa
caagaaagct
caacgaaggt
agctactgtc
t agaagaaga
aact gacgt t
aggacccctg

gcagagt ct a

60
120
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



gact cgt ggt
t cgcagt cce
cgct ggat gt
ttcttattgg
t caacaacaa
atgtttccct
ccat cgt cct
ctcagtttac
t cagct at at
at accgct gt
<210> 5

<211> 494
<212> PRT
<213> Art

<220>
<223>

<400> b5

Vet Met
1

Al a

Ala |Ile Asn

Al a
35

Leu Gy

Asn

Ay

Ay
65

Lys Lys

Pro Gy Asp

Pro

Ala Gy d

—
~Q
o<

Arg

ggacttctct
caacct ccaa
gtctgeggceg
ttcttctgga
ccaat acggg
catgttgctg
gggctttcge
t agt gccat t
ggat gatgt g

taccaatttt

ficial

Ami no acid sequence for

Pro

Leu Asn

20

Ala His

Pro Asp
Al a
Al a
85

Asp
Al a
Ay

GAn

Ala Ala

—

Gy Thr
5

Ay
Val
Asp
Pro
70
Asp
Arg

Ay

Pro

O]
o<
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caattttcta
t cact cacca
ttttatcata
tt at caaggt
accat gcaaa
t acaaaacct
aaaat accta
t gtt cagt gg
gtattggggg
cttttgtctc

Sequence

H s Cys

Val Asn
Ay
Gu
Lys Asn
Gn

Ay

Ala Ala

-y
o &
o<

Asp

Al a

gggggat cac

acctcctgtc
ttcctcttca
at gttgcccg
acct gcacga
acggat ggaa
t gggagt ggg
ttcgt agggc
ccaagt ct gt

t gggt at aca

H s Asn
10

Ay

Phe
25

Asn Asn

Ser Al a Ser

Gy Asp Al a

Pro Arg Gu

Ala Al a

90

Ay

Pro

Ala Gy

Asp Arg Al a

Ala Gy Asn
155

Page 4

ccgt gt gt ct
ctccaatttg
t cct gct get
tttgtcctct
ctcctgcetca
attgcacctg
cct cagt ccg
tttcccccac
acagcat cgt

tttaa

Val Asp Leu

Val Al a

30

Asp

Arg Gy

45

Arg

Lys
60

Lys Lys

Asn Lys Leu

Asn Gy Ala

Al a
110

Gn Al a

Asp Gy

Gy Ala dy

t ggccaaaat
tcctggtt at
atgcctcatc
aatt ccagga
aggcaact ct
tattcccatc
tttctcttgg
tgtttggett
gagtcccttt

hybrid fusion protein GCSV-S

Lys
Ser Ser
Gy Leu
Lys Asp

Lys

Ay
95

Ay
Arg Al a
Gy Asp

Pro Al a

Ay

960
1020
1080
1140
1200
1260
1320
1380
1440
1485



Al a

Asn

Ay

Val

Thr

225

Val

Thr

Leu

Thr

305

Ser

Phe

Asn
385

Al a

Lys

Asn

Thr

Ser

Leu

290

Ser

GAn

Pro

Ile

Ay

Thr

Phe

Al a

Al a

Asp

Ay

Thr

Leu

Ser

Ay

Leu

355

Vet

Ay

Pro

Pro

Asn

Tyr

Ser

Al a

Val

260

Phe

Arg

Asn

Pro

Tyr

340

Leu

Leu

Pro

Ser

-
o &
o<

Asn
Leu
Val

Asn

245

Leu

Phe
Thr
325
Arg

Leu

Pro

Oy
405

Pro

Al a

Asp

Asn

Asp

Thr

230

Lys

Thr

Ay

Leu

Leu

310

Ser

Trp

Val

Lys

Cys

Ser

Ay

Al a

Lys
Pro
Pro
Thr
295
Ay
Asn
Met
Leu
Cy
375

Thr

Ser
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Asn

Ay

Ay

Val

Ay

Pro

Ay

Leu

280

Ay

Hi s

Pro

Thr

Trp

GAn

-
g O
o<

Arg

Val

Pro

265

Leu

Pro

Ser

Ser

Leu

345

Phe

Leu

Thr

Lys

Al a
425

Pro Gy Gy Gy

170

Asn Al a

Asn Al a

Al a Thr

Gy Va
235

Asp Leu
250

Val Thr

Val Leu

A n Ser

Pro Val
315

Pro Thr
330

Arg Arg

Leu Leu

Ile Pro

Thr Pro
395

Pro Thr
410

Phe Al a

Page 5

Ay

Pro

Val

220

Thr

Asn

GAn

Leu

300

Ser

Phe

Val

Ay

Al a

Asp

Ay

Asn

205

Ay

Val

Leu

Vet

Al a

285

Asp

Leu

Leu

365

Ser

GAn

Ay

Tyr

Asn

Asn

190

Thr

Arg

Asn

Ay

Ser

Ay

Pro

Leu

Thr

Ay

Asn

Leu
430

Al a

Lys

Arg

Asp

255

Asn

Phe

Trp

Pro
335
Phe

Asp

Asn

2Q
oo

Al a

Ay

Ser

Trp

Arg

Leu

Ile

Phe

Trp

Asn

320

Leu

Tyr

Thr

Ser

400

Thr

GAu



Ser
435

Trp Al a

Gn Trp
450

Phe

Vet
465

Met Trp

Ile Pro Leu

<210> 6
<211> 3509
<212> DNA
<213> Art

<220>
<223>

<400> 6
aagcttacca

ctattttcga
act t gat gca
ttgacctctt
t acct gaaaa
at gacgcgga
gaat aaaaaa
at acgt aaat
taattctgct
at cgt aggt g
ttttaagctg
aaccat cagt
gcaaaaaacg
aaggcaattg
t ct ct ct gat
cctacttgac
aaatctattt
aaacaccaag
t cct aat gca
t cct aat gca
t ccaaat gca

t ccaaat gca
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Val Arg Phe Ser Trp Leu Ser Leu
440
Val Gy Leu Ser Pro Thr Va
455
Tyr Trp Ay Pro Ser Leu Tyr Ser
470 475
Leu Pro Ile Phe Phe Cys Leu Trp
485 490
ficial Sequence

Nucel oti de sequence of

gttctcacac
ggaccttgtc
aattcccaaa
aactggttca
aaacgaat at
ggccaaggca
cacgettttt
aat t aat agt
gt aacccgt a
t ct gggt gaa
gcat ccagaa
t cat aggt cc
ggcacaacct
acccacgcat
tt ggaaaaag
t aat aagt at
cttaaacttc
aacttagttt
aat ccaaat g
aaccccaat g
aacccaaacg

aacccaaatg

ggaacaccac
acct t gagcc
gct aat aaca
gacgcgact g
at act agcgt
aaaagattcc
cagt t cgagt
agtgattttc
cat gcccaaa
cagtttatcc
aaaaaaagaa
attctcttag
caat ggagt g
gt at ct at ct
ct gaaaaaaa
at aaagacgg
ttaaattcta
cgaat aaaca
caaacccaaa
caaat cct aa
caaaccccaa

caaacccaaa

t aat ggacac
caagagagcc
t gcaagacac
cct cat cagt
t gaat gttag
ttgattacgt
ttatcattat
ctaactttat
at agggggcyg
ct ggcat cca
t cccagcacc
cgcaact aca
at gcaacct g
cattttctta
aggt t gaaac
t aggt att ga
cttttatagt
cacat aaaca
t gcaaaccca
t gcaaat cct
t gcaaat cct

t gcaaaccce
Page 6

Leu Val
445

460

Ile Val

Val Tyr

aaatt cgaaa
aagatttaaa
gt acggt caa
aagacccgt t
cgt caacaac
aagggagtta
caat act gcc
tt agt caaaa
ggttacacag
ct aaat at aa
aaaat at t gt
gagaacaggg
cct ggagt aa
caccttct at
cagttccctg
ttgtaattct
tagtcttttt
aacaaaat ga
aacgcaaacc
aat gccaat c
aat gccaat c

aat gcaaatc

Ser

Ile

Pro Phe Val

Trp Leu Ser Ala Ile Trp

Pro Phe
480

the RTS expressi on cassette

tactttgacc
ttttcctatg
gaagacat at
gaaaagaact
aagaagttta
gaatcatttt
atttcaaaga
attagccttt
aat at at aac
t ggagct cgce
tttcttcacc
gcacaaacag
at gat gacac
taccttctgce
aaattattcc
gt aaat ct gt
tttagtttta
t ggct ccega
ccaat gcaaa
caaat gcaaa
caaat gcaaa

ct aat aaaaa

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

1020
1080
1140
1200
1260
1320



caat caaggt
aaat gct aat
cat agaacaa
t gt aact t gt
agacgaatta
gagtgtgttt
attcctagga
aat accgcag
gtgtcttgge
aatttgtcct
ctgct at gcc
cctctaattc
gct caaggca
acctgtattc
gtcecgtttct
cccactgttt
at cgt gagt ¢
cgaattccaa
ct gat ccaaa
atgtctttta
ctatgtctgc
ccttctttceg
tatacattga
catt ccaagc
gcggt ct aaa
acttttatat
acagccttaa
cacaaccctt
agttccacta
agtttgtcgg
tgcggttgtt
cttttttgec
ctgaactttt

aat acacctc

aat ggacaag
gccaacaat g
tatttaaaga
ggaaat ggt a
gatt at gaaa
aat gt cgt aa
ccectget cg
agt ct agact
caaaatt cgc
ggtt at cgct
tcatcttctt
caggat caac
actctatgtt
ccat cccatc
cttggct cag
ggctttcagce
cctttatacc
gct gaaacaa
ctacaaattt
t ggagagcat
cattgatatc
tgttcttaat
ttattttgca
aaat aaagca
aatttaaata
tttcatcaac
caccactttc
taattttctc
caat agcaat
tcgttttace
attgtactcc
tctttttcac
ccact agcta

ttgaccaatc
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gt cacaat at
ct gt aaaaaa
aaat aaaaaa
ttcaagttag
atgat attga
at agt cgacc
t gtt acaggc
cgt ggt ggac
agt ccccaac
ggat gt gt ct
attggttctt
aacaaccaat
t ccct cat gt
gt cct gggct
tttactagtg
tat at ggat g
gctgttacca
ttcaaaggtt
atgcattgtc
t ccat agt ct
tttgttaata
aact aatata
atgtcaatta
cttggttaaa
tacact gcca
tt cagcagat
aagtttgcac
attgttttca
agttttttca
tgcgtatttt
gttat ct ggt
gggacgacat
gt aaat gct t

aataatttca

gccaaat gac
t aat aat aac
ttctatttca
aat aaagcct
aaaaaaaatt
t gt gacgaac
ggggtttttc
ttctctcaat
ct ccaat cac
gcgegtttta
ctggattatc
acgggaccat
tgct gt acaa
tt cgcaaaat
ccatttgttc
at gt ggt at t
attttetttt
tt caaat caa
t gccaagaca
t t gaagaagc
at aaaggt aa
t aaat acaga
aaaaaaaaaa
cgaaatt aac
acaaatt cct
t caacct t ct
agcgt aat at
t caattatgc
tcccaacat a
ggttattacc
cagt gt at ct
gacat gacct
gaatttctca
tcgtagtttt

Page 7

ccaaaccgaa
gaagaaccaa
act gaat ggt
ggctctgct a
t gt aaaat gg
at ggagaaca
ttgttgacaa
tttctagggg
t caccaacct
tcatattcct
aaggt at gt t
gcaaaacct g
aacct acgga
acct at ggga
agt ggt t cgt
gggggccaag
gt ct ct gggt

t caagaact t
t caagaagaa
agaaaacaga
tttcaaggac
t at agat gca
atgttagtaa
gtttttaaga
tcgagttgtc
cacat agaac
gaggaatttt
atccatcttt
gtttttcgag
agagcct t gt
gttacaat at
aat gt t at at
gtcagctctg
ctatttagct

at gt agat ga
gt gat aagca
ccccat gt ag
at aaacct aa
aaaagt gctc
t cacat cagg
gaat cct cac
gat cacccgt
cctgtcctec
cttcatcctg
gccegtttgt
cacgact cct
t ggaaattgc
gt gggcct ca
agggctttcc
t ct gt acagc
atacatttaa
gt ctct gt gg
gttagtgatg
ttatat gcag
t t gaaat aat
t gaat aat ga
aactatgtta
cagccagacc
caatttcacc
att ggaat aa
gttttgacaa
atctttagac
cctaaaattc
gcattttcta
gattccacaa
gaagttcctt
cat cgct agc

gagat atat g

1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
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taggtttaat taacttagcg ttttttgttg attattgttg cctttaccaa ctatttttct 3420
cacagtaggt ttgtaatcta agctccttct gaacgetgtc tcaatttcat catctttcgg 3480
gatctctggt accaaaattg gataagctt 3509
<210> 7

<211> 427

<212> PRT

<213> Artificial Sequence

<220>

<223> Predicted translation product of the RTS-HBsAg hybrid protein
<400> 7

Met Met Ala Pro Asp Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Al a

1 5 10 15

Asn 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 Gn Gy Asn Gy Gn Gy Hs Asn Met Pro
85 90 95

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

Asn Asn Ala Val Lys Asn Asn Asn Asn Qu Gu Pro Ser Asp Lys Hi s
115 120 125

[le Gu dn Tyr Leu Lys Lys Ile Lys Asn Ser Ser Thr Gu Trp

Ser Pro Cys Ser Val Thr Cys Gy Asn Gy Ile Gn Val Arg lle Lys
145 150 155 160

Pro Gy Ser Ala Asn Lys Pro Lys Asp G u Leu Asp Tyr G u Asn Asp
165 170 175

[le Gu Lys Lys Ile Cys Lys Met G u Lys Cys Ser Ser Val Phe Asn
180 185 190

Val Val Asn Ser Arg Pro Val Thr Asn Met Qu Asn Ile Thr Ser Gy
195 200 205

Page 8
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Phe Leu Ay Pro Leu Leu Val Leu G n Ala Gy Phe Phe Leu Leu Thr
210 215 220

Arg Ile Leu Thr Ile Pro G n Ser Leu Asp Ser Trp Trp Thr Ser Leu
225 230 235 240

Asn Phe Leu Gy Gy Ser Pro Val Cys Leu Gy GAn Asn Ser GAn Ser
245 250 255

Pro Thr Ser Asn His Ser Pro Thr Ser Cys Pro Pro Ile Cys Pro Gy
260 265 270

Tyr Arg Trp Met Cys Leu Arg Arg Phe Ile Ile Phe Leu Phe Ile Leu
275 280 285

Leu Leu Cys Leu Il e Phe Leu Leu Val Leu Leu Asp Tyr G n Gy Met
290 295 300

Leu Pro Val Cys Pro Leu Ile Pro Gy Ser Thr Thr Thr Asn Thr Gy
305 310 315 320

Pro Cys Lys Thr Cys Thr Thr Pro Ala G n Gy Asn Ser Met Phe Pro
325 330 335

Ser Cys Cys Cys Thr Lys Pro Thr Asp Gy Asn Cys Thr Cys lle Pro
340 345 350

[le Pro Ser Ser Trp Ala Phe Ala Lys Tyr Leu Trp Gu Trp Ala Ser
355 360 365

Val Arg Phe Ser Trp Leu Ser Leu Leu Val Pro Phe Val A n Trp Phe
370 375 380

Val Gy Leu Ser Pro Thr Val Trp Leu Ser Ala Ile Trp Met Met Trp
385 390 395 400

Tyr Trp Ay Pro Ser Leu Tyr Ser Ile Val Ser Pro Phe Ile Pro Leu
405 410 415

Leu Pro Ile Phe Phe Cys Leu Trp Val Tyr lle
420 425

<210> 8

<211> 1485

<212> DNA

<213> Artificial Sequence

<220>
<223> Nucl eoti de sequence CSV-S fusion gene (cloned into pH L-D2
integrative Pichia pastoris expression vector)

<400> 8
at gat ggct ¢ ccgggaccca ttgtggtcac aatgtcgatt tgtctaaggc cattaacttg 60
aacggtgtta atttcaacaa cgtcgatgct tcttctttag gtgccgetca tgttggtcaa 120
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tctgcttcaa
aagaagaagg
ccaggt gaca
gacagagct g
gcecgeceggt c
ggacagccag
gctgcetgeta
gaagacgct g
gct aacgct c
ggt act gaat
gttaacgccg
t gt actcccg
ctcgtgttac
gact cgt ggt
t cgcagt ccc
cgct ggat gt
ttcttattgg
t caacaacaa
atgtttccct
ccat cgt cct
ctcagtttac

t cagct at at

gaggt agagg
acggt aagaa
gagccgacgg
ccggt cagcec
aacct gct gg
ccggcgat ag
acggt gct gg
gt ggt aat gc
caaacgaaaa
ggactccatg
ct aacaagaa
ggcct gt gac
aggeggggt t
ggacttctct
caacct ccaa
gtctgeggceg
ttcttctgga
ccaat acggg
catgttgctg
gggctttcge
t agt gccat t

ggatgatgtg

eol f - ot hd-000001. t xt

tttaggtgaa
ggccgaacca
acaagcagct
t gct ggt gat
t gat agagca
ggct gcaggt
t aaccaacca
t ggaggt aat
gtctgttaag
ttctgttact
gccagaagac
gaacat ggag
tttcttgttg
caattttcta
t cact cacca
ttttatcata
tt at caaggt
accat gcaaa
t acaaaacct
aaaat acct a
t gttcagtgg
gtattggggg

aacccagacg
aagaacccaa
ggt aat ggt g
agagctgctg
gacggacaac
caagccgctg
ggt ggt ggt a
gcaggt ggt c
gaat acttag
t gt ggt gt cg
ttgactctaa
aacat cacat
acaagaat cc
gggggat cac
acctcctgtc
ttcctcttca
at gttgcccg
acct gcacga
acggat ggaa
t gggagt ggg
ttcgt agggc

ccaagt ct gt

acgaagaagg
gagaaaacaa
ct ggaggt ca
gacaacct gc
cagct ggt ga
gt aacggt gc
acgct gccaa
agggt caaaa
at aaggtt ag
gt gt t agagt
acgacttgga
caggat t cct
t cacaat acc
ccgt gt gt ct
ctccaatttg
t cct gct get
tttgtcctct
ctcctgetca
attgcacctg
cct cagt ccg
tttcccccac

acagcat cgt

t gacgct aag
gttgaaacaa
accagct ggt
t ggagacggt
ccgt gct gac
cggt ggt caa
caagaaagct
caacgaaggt
agctactgtc
t agaagaaga
aact gacgt t
aggacccctg
gcagagtct a
t ggccaaaat
tcctggtt at
atgcctcatc
aatt ccagga
aggcaact ct
tattcccatc
tttctcttgg
tgtttggett
gagtcccttt

ataccgetgt taccaatttt cttttgtctc tgggtataca tttaa

<210> 9

<211> 494

<212> PRT

<213> Artificial Sequence

<220>

<223> Ami no-Acid sequence CSV-S fusion protein expressed in Pichia
pastoris

<400> 9

Met Met Ala Pro Gy Thr His Cys Gy Hs Asn Val Asp Leu Ser Lys

1 5 10 15

Ala Ile Asn Leu Asn Gy Val Asn Phe Asn Asn Val Asp Ala Ser Ser

20 25 30

Leu Gy Ala Ala Hs Va

Gy Gn Ser Ala Ser Arg Ay Arg Ay Leu
35 40 45
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180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1485



Ay
Ay

65

Pro

Al a

Arg

Asn

Ay

Va

Thr

225

Va

Thr

Leu

Thr
305

Lys

Ay

Pro

Ay

Asp

Al a

Lys

GAn

Asn

Thr

Ser

Leu

290

Ser

Asn

Lys

Asp

Arg

Al a

Lys

-
e,
o<

Al a

Asp

Ay

Thr

Leu

Pro

Al a

Arg

-
>
o<

Pro

Ay

Al a

Asn

Tyr

Ser

Al a

Va

260

Phe

Arg

Asn

Asp

GAu

Al a

85

Asp

Al a

Asn

Leu

Va

Asn

245

Leu

Ile

Phe

Asp

Pro

70

Asp

Arg

Ay

Pro

Asp

Asn

Asp

Thr

230

Lys

Thr

Ay

Leu

Leu
310

Lys

Ay

Al a

Asp

Ay

Al a

Lys

Pro

Pro

Thr

295

Ay

eol f - ot hd-000001. t xt

Gu Gy Asp Al a é%s Lys

Asn

Al a

Asn

Ay

Ay

Va

Ay

Pro

Ay

Leu

280

Ile

Ay

Pro

Asp

Al a

Arg

Va

Pro
265
Leu

Pro

Ser

Arg

Al a

90

GAn

Al a

Arg

Ay

Asn

Asn

Al a

Ay

Asp

250

Va

Va

GAn

Pro
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Ay

Pro

Ay

Al a

Asn

155

Ay

Al a

Al a

Thr

Va

235

Leu

Thr

Leu

Ser

Va
315

Asn

Asn

Al a

GAn

Asp

140

Ay

Ay

Ay

Pro

Va

220

Arg

Thr

Asn

GAn

Leu
300

Cys

Lys

Ay

Ay

Al a

Ay

Ay

Asn

205

Ay

Va

Leu

Vet

Al a

285

Asp

Leu

Lys

Leu

Al a

110

Al a

Ay

Asn

Asn

190

Thr

Arg

Asn

Ay

Ser

Ay

Lys

Lys

Ay

95

Arg

Ay

Pro

Ay

Al a

Lys

Arg

Asp

255

Asn

Phe

Trp

Ay

Al a

Asp

Al a

Al a

Ay

Ser

Trp

Arg

Leu

Phe

Trp

Asn
320



Ser Ser

Pro

Cys Gy

Phe Leu

355

y Met

Asn Thr

385

Gy

Phe Pro

Pro

Al a Ser

435

Trp Phe

Vet
465

Met Trp

Ile Pro Leu

<210> 10

<211> 681
<212> DNA
<213>

<220>
<223>

Pro

Tyr

340

Leu

Leu

Pro

Ser

Val

Val

Leu

Artificia

Thr
325
Arg

Leu

Pro
Cys
Cy

405
Pro
Arg
Gy
Trp

Pro
485

Ser

Trp

Val Cys

Ser

Phe

Leu

Ile

eol f - ot hd-000001. t xt

Asn His
Cys

Leu

Pro

Thr

Ser Trp

Ser Trp

Ser
455

Pro

y Pro Ser

Phe Phe

Sequence

Pi chia pastoris vector)

<400> 10

at ggagaaca t cacat cagg
ttgttgacaa gaatcctcac

tttctagggg gatcacccgt

t caccaacct

atcatattcc tcttcatcct

caaggt at gt

t gcaaaacct

cctgtcctcce

tgccegtttg

gcacgact cc

attcctagga
aat accgcag
gtgtcttggc
aatttgtcct
gctgct at gc
tcctctaatt

t gct caaggce

Ser Pro Thr

330

Leu
345

Arg Arg

Phe Leu Leu

Leu Pro

Thr Thr Pro

395

Lys Thr

Al a
425

Phe Al a

Leu Ser Leu

Thr Val Trp

Ser
475

Leu Tyr

Leu
490

Trp

ccectget cg
agt ct agact
caaaatt cgc
ggtt at cgct
ctcatcttct
ccaggat caa

aact ct at gt

Page 12

Ser Cys Pro

Phe |le

Val Leu Leu

365

Gy Ser Thr

Ala Gn dy

Asp Gy Asn

Leu
430

Lys Tyr

Val
445

Leu Pro

Leu Ser Ala

460

Ile Val Ser

Val Tyr Ile

Nucl eoti de sequence S gene (cloned into pPICZ-A

t gtt acaggc
cgt ggt ggac
agt ccccaac
ggat gt gt ct
tattggttct
caacaaccaa

ttccctcatg

Pro
335

Phe Leu

Asp Tyr
Thr
Ser
400
Thr
GAu
Phe Val

Trp

Phe
480

Pro

integrative

goggtttttc

ttctctcaat
ct ccaat cac
gcggegt ttt
t ct ggat t at
t acgggacca

ttgctgtaca

60
120
180
240
300
360
420



eol f - ot hd-000001. t xt
aaacctacgg atggaaattg cacctgtatt cccatcccat cgtcctggge tttcgcaaaa 480

tacctatggg agtgggectc agtccegtttc tcttggetca gtttactagt gecatttgtt 540
cagtggttcg tagggetttc ccccactgtt tggctttcag ctatatggat gatgtggtat 600
t gggggccaa gtctgtacag catcgtgagt ccctttatac cgectgttacc aattttcettt 660
tgtctectggg tatacattta a 681
<210> 11

<211> 226

<212> PRT

<213> Artificial Sequence

<220>
<223> Ami no Acid sequence S protein

<400> 11
Met Gu Asn Ile Thr Ser Gy Phe Leu Gy Pro Leu Leu Val Leu G n
1 5 10 15

Ala Gy Phe Phe Leu Leu Thr Arg Ile Leu Thr Ile Pro G n Ser Leu
20 25 30

Asp Ser Trp Trp Thr Ser Leu Asn Phe Leu Gy Ay Ser Pro Val Cys
35 40 45

Leu Gy Gn Asn Ser GAn Ser Pro Thr Ser Asn His Ser Pro Thr Ser
50 55 60

Cys Pro Pro Ile Cys Pro Ay Tyr Arg Trp Met Cys Leu Arg Arg Phe
65 70 75 80

I[le Ile Phe Leu Phe Ile Leu Leu Leu Cys Leu Ile Phe Leu Leu Va
85 90 95

Leu Leu Asp Tyr Gn Gy Mt Leu Pro Val Cys Pro Leu
100 105

Pro Gy

_k_
—
[N o)

Ser Thr Thr Thr Asn Thr Gy Pro Cys Lys Thr Cys Thr Thr Pro Al a

115 120 125
Gn Gy Asn Ser Met Phe Pro Ser Cys Cys Cys Thr Lys Pro Thr Asp
130 135 140
Gy Asn Cys Thr Cys lle Pro Ile Pro Ser Ser Trp Ala Phe Ala Lys
145 150 155 160

Tyr Leu Trp Gu Trp Ala Ser Val Arg Phe Ser Trp Leu Ser Leu Leu
165

170 175

Val Pro Phe Val Gdn Trp Phe Val G
180 18

Leu Ser Pro Thr Val Trp Leu
190

(20

Page 13



eol f-ot hd-000001. t xt
Ser Ala Ile Trp Met Met Trp Tyr Trp Gy Pro Ser Leu Tyr Ser Ile
195 200 205

Val Ser Pro Phe Ile Pro Leu Leu Pro Ile Phe Phe Cys Leu Trp Va
210 215 220

Tyr lle
225

Page 14



