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<120>

<130>

<150>
<151>

<160> 25
<170>
<210> 1
<211>

<212>
<213>

DNA
<400> 1

agttgttgat
agtatcaaca
aaaagaaatc
gccectttgg
ggatggtctt
tcatcaatag
agaaagatct
gcgcagatac
tcactagacg
tatcttttcc
acatgtgtga
atgacgtcga
acaaaaaagg
ggaagctgca

ttagagttga

1420378.442W02

Us 62/307,170
2016-03-11

10807

ctgtgtgaat
ggttttattt
cggaggattc
gggcttgaag
ggcgatacta
atggggttca
ggctgecatg
tagcgtcgga
tgggagtgca
aaccacactg
tgccaccatg
ttgctggtgc
tgaagcacgg
aacgcggtcg

aaattggata

PatentIn version 3.5

LIVE ATTENTUATE ZIKA VIRUS VACCINE

cagactgcga cagttcgagt ttgaagcgaa

tggatttgga
cggattgtca
aggctgccag
gcctttttga
gtggggaaaa
ctgagaataa
attgttggcc
tactatatgt
gggatgaata
agctatgaat
aacacgacat
agatctagaa
cagacctggt

ttcaggaacc

aacgagagtt
atatgctaaa
ccggacttct
gattcacggc
aagaggctat
tcaatgctag
tcctectgac
acttggacag
agtgttacat
gccctatgtt
caacttgggt
gagctgtgac
tggaatcaag

ctggcttcgc
Pagina 1

tctggtcatg
acgcggagta
gctgggecat
aatcaagcca
ggaaataata
gaaggagaag
cacagccatg
aagcgatgct
acaaatcatg
ggatgagggg
tgtgtatgga
gctcccctec
agaatacaca

gttagcagca

Zika virus isolate H.sapiens-tc/PHL/2012/CPC-0740 genome

agctagcaac
aaaaacccaa
gcccgtgtga
gggcccatca
tcactgggtc
aagaagttca
aagagacgag
gcagtagagg
ggggaggcca
gatcttggac
gtagaaccag
acctgccacc
cattccacta
aagcacctga

gctgtcatcg

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900



cttggetttt
ttgccceggc
tgtcaggteg
cacaggacaa
aggtaagatc
caacacaagg
cgttagtgga
catgcgctaa
tggagtaccg
acacaggaca
gagccgaagc
gcettgactt
aggagtggtt
attggaacaa
tcgtggttcet
ctgagatgga
tggataaact
ccaagatccc
cagatggacc
ttgggaggtt
tgctggaact
agatcaccca
tgagaggtgc
geggtgctet
cattgttcgg

tgggtctgaa

gggaagttca
atacagcatc
gacttgggtt
accgactgtc
ctactgctat
tgaggcctac
cagaggctgg
gtttgcatgc
gataatgctg
tgaaactgat
caccctgggg
ttcagatttg
ccacgacatt

caaagaagca

agggagtcaa
tggagccaag
tagattgaag
ggctgaaaca
ttgcaaggtt
gataaccgct
tgatccacca
tcactggcac
caagagaatg
caactcattg
aggaatgtcc

tacaaagaat
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acgagccaaa
aggtgcatag
gatgttgtct
gacatagagc
gaggcatcaa
cttgacaagc
ggaaatggat
tccaagaaaa
tcagttcatg
gagaatagag
ggttttggga
tattacctga
ccattacctt
ctggtagagt
gaaggagcag
ggaaggctgt
ggcgtgtcat
ctgcacggga
ccagctcaga
aaccctgtaa
tttggggact
aggagtggca
gcagtcttgg
ggcaagggca
tggttctcac

ggatctattt

aagtcatata
gagtcagcaa
tggaacatgg
tggttacaac
tatcggatat
agtcagacac
gtggactttt
tgaccgggaa
gctcccagea
cgaaggttga
gcctaggact
ctatgaataa
ggcatgctgg
tcaaggacgc
ttcacacggc
cctctggeca
actccttgtg
cagtcacagt
tggcggtgga
tcactgaaag
cttacattgt
gcaccattgg
gagacacagc
tccatcaaat
aaattctcat

cccttacgtg
Pagina 2

tctggtcatg
tagggacttt
aggttgtgtt
aacagtcagc
ggcttcggac
tcaatatgtc
tggcaaaggg
gagcatccag
cagtgggatg
gataacgccc
tgattgtgaa
caagcactgg
ggcagacact
acatgcaaaa
ccttgetgga
cttgaaatgt
cactgcagcg
ggaggtacag
tatgcaaact
caccgagaac
cataggagtc
aaaagcattt
ctgggacttt
ttttggagca
tggaacgttg

cttggectta

atactgctga
gtggaaggta
accgtaatgg
aacatggcgg
agccgctgec
tgcaaaagaa
agcctggtga
ccagagaatc
atcgttaatg
aattcaccaa
ccgaggacag
ttggttcaca
ggaactccac
aggcaaactg
gctctggagg
cgcctgaaaa
ttcacattca
tacgcaggga
ctgaccccag
tctaagatga
ggggagaaga
gaagccactg
ggatcagttg
gctttcaaat
ctggtgtggt

gggggagtgt

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460



tgatcttctt
aggaaacgag
ggtacaagta
aagatgggat
tagaagggga
gatctgtaaa
tgccccacgg
acagctttgt
acagctttct
ttagagaaga
aggaggctgt
ggctgaagag
tgtggacaga
tcagccatca
aagagcttga
gtgggacaag
ggtgctgcag
atggaatgga
ctgcaggatc
tggtgcagga
cagtgctggt
ttttgatggg
tgatagcggc
ggacaccccg
ccgecttgga

tacgagcgat

atccacagcc
atgcggtaca
ccatcctgac
ctgtgggatc
gctcaacgca
aaaccccatg
ctggaaggct
cgtggatggt
tgtggaggat
ttattcatta
gcacagcgat
ggcccacctg
tggagtagaa
caacaccaga
aattcggttt
aggaccatcc
ggaatgcaca
gataaggccc
aactgatcac
agggctgaag
agccatgatc
tgccaccttc
attcaaagtc
tgagagcatg
aggcgacctg

ggttgttcca
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gtttctgetg
geggtgtteg
tcccctegta
tcctetgtet
atcctggaag
tggagaggtc
tgggggaaat
gacacactga
catgggtttg
gagtgtgatc
ctaggctact
atcgagatga
gaaagtgatc
gagggctaca
gaggaatgcc
ctgagatcaa
atgcccccac
aggaaagaac
atggatcact
aagagaatga
ctgggaggat
gcggaaatga
agacctgcgt
ctgctggect
atggttctca

cgcactgaca

atgtggggtg
tctataacga
gattggcagc
caagaatgga
agaatggagt
cacagagatt
cgtacttcgt
aggaatgccc
gggtatttca
cagccgtcat
ggattgagag
aaacatgtga
tgatcatacc
ggactcaaat
caggcactaa
ccactgcaag
tgtcgttccg
cagaaagtaa
tctctettgg
ccacaaagat
tttcaatgag
acactggagg
tgctggtatc
tggcctegtg
tcaatggttt

acatcacctt

Pagina 3

ctcggtggac
cgttgaagcc
agcagtcaag
aaacatcatg
tcaactgacg
gccegtgect
cagagcagca
actcaaacat
cactagtgtc
tggaacagct
tgagaagaac
atggccaaag
caagtcttta
gaaagggcca
ggtccacgtg
cggaagggtg
agctaaagat
cttagtaagg
agtgcttgtg
catcataagc
tgacctggcet
agatgtagct
tttcatcttc
tcttctgcaa
tgctttggec

ggcaatcctg

ttctcaaaga

tggagggaca
caagcctggg
tggagatcag
gtcgttgteg
gtgaacgagc
aagacaaata
agagcatgga
tggctcaagg
gctaagggaa
gacacatgga
tcccacacat
gctgggecac
tggcacagtg
gaggaaacat
atcgaggaat
ggctgttggt
tcaatggtga
attttgctca
acatcaatgg
aagcttgcaa
catttggcgc
agagctaatt
actgcgatct
tggttggcaa

gctgctcetga

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



caccactggc
ggttcatgct
tggccttggg
tgctcacaag
tgatatgcgc
ccgeggtegg
ttgaaagagc
ggctcgatgt
ccatgagaga
ccataccctt
ctctatggga
acagagtaat
agggggtctt
ggagacttga
ggaagctaga
gagagagagc
ttggagcagt
gtgggagagt
gtgccatcac
tgctgaagaa
gagttcttcc
ctccaaccag
atatgacaac
atgctacctt
ttatggatga

caagggttga

ccggggcaca

cctctctctg
actaactgct
gagtgggaag
attggctgga
tctgctaatt
aggtgacatc
ggcactagat
gatcatactc
tgcagctgga
tgtgcctget
gactcgtaga
ccacactatg
tccatactgg
cgccgectgg
gaggaacatc
tgcgctggac
gataggactc
ccaagggagg
gaagcagcta
tgaaatagtc
ggtcgtcgcet
agcagtcaat
cacttcacgc

ggcccacttc

gatgggcgag
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ctgcttgtgg cgtggagage aggccttget acttgegggg

aaggggaaag
gtgaggctgg
cggagctggc
gggttcgccea
gtcagttacg
acatgggaaa
gagagtggtg
aaagtggtcc
gcgtggtacg
cccaaggaag
ctgcttggtt
tggcacgtca
ggagatgtca
gacgggcaca
cagactctgc
tacccagcag
tatggtaatg
agggaggaag
actgtcttag
cgtgaagcca
gctgaaatgg
gtcacccatt
ctactacaac

acagatccct

gcggctgeca

gcagtgtgaa
tcgaccccat
cccctagtga
aggcggatat
tggtctcagg
aagatgcgga
atttctccct
tgatgaccat
tgtatgtgaa
taaaaaaggg
caacacaagt
caaaaggatc
agcaggatct
gcgaggtgcea
ccggaacatt
gaacttcagg
gggtcgtgat
agactcctgt
acctgcatcc
taaaaacaag
aggaagccct
ctgggacaga
caatcagagt
caagtatagc

tcttcatgac
Pagina 4

gaagaaccta
caacgtggtg
agtactcaca
agagatggct
aaagagtgtg
aatcactgga
agtggaggat
ctgcggcatg
gactggaaaa
ggagaccaca
tggagtggga
cgcgctgaga
ggtgtcatac
gctcttggec
taagacaaag
atctccaatc
aaaaaatggg
tgagtgcttc
tggagcceggg
actccgtact
tagagggctt
aatcgttgac
ccccaactat
agcaagagga

cgccacgceca

ccatttgtca
ggactgctgt
gctgttggec
gggcccatgg
gacatgtaca
aacagtcccc
gatggtccac
aacccaatag
aggagtggtg
gatggagtgt
gtcatgcaag
agcggtgaag
tgtggtccgt
gtgccccccg
gatggggaca
ctagacaagt
agttatgtta
gagccttcga
aaaaccagga
gtgatcttag
ccagttcgtt
ttaatgtgcc
aatttgtata
tacatttcaa

ccaggaaccc

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580



gtgacgcatt
gagcctggag
ttccaagegt
tcatacagct
gggacttcgt
tcatagattc
ctggacccat
atcccaacaa
atcacgcaca
tcatagcttc
agcttaggac
tttggttggc
ttgatggcat
gatacggaga
atgcggcect
tgatagaagc
acaacctcgc
cccaattgcc
tgggaatctt
tgactcttgg
catgtgtcct
aaagatctcc
gcttgattac
taatgggaag
cagcctcagc

atgcggtgac

cccggactcc
cacaggcttt
gaggaacggc
cagcagaaag
cgtgacaacc
caggagatgc
gcctgtcaca
acctggagat
ctggcttgaa
gctctatcga
ggagcaaagg
ctatcaggtt
gaccaacaac
gaaaagagtg
gaagtcattc
cctgggaaca
tgtgctcatg
ggagacccta
tttcgtcttg
ggccagegcea
cattgtcgtg
tcaggacaac
cgccaatgaa
gagagaggag
ttgggctatc

cacttcatac
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aactcaccaa ttatggacac cgaggtggaa

gattgggtga
aatgagatcg
acttttgaga
gacatttcag
ttaaagccgg
catgccagceg
gagtatctgt
gcaagaatgc
cctgaggecg
aagacctttg
gcatctgeeg
accataatgg
ctcaaaccga
aaagagtttg
ctgccaggac
cgggcagaga
gagaccatta
atgcggaaca
tggcttatgt
ttcctattgce
caaatggcaa
ctcggatggt
ggggcaacca
tatgctgctc

aacaactact

cggatcattc
cagcttgtct
cagagttcca
agatgggcgc
tcatacttga
ctgctcagag
atggaggteg
ttcttgacaa
acaaagtagc
tggaactcat
gaataaccta
aagacagtgt
ggtggatgga
ccgctgggaa
acatgacaga
ctggaagcag
tgcttttggg
agggcatggg
ggctctcgga
tggtggtgct
tcatcatcat
tggagagaac
caggattctc
tgacaacttt

ccttaatggc
Pagina 5

tgggaaaaca
gacaaaggct
gaaaacgaaa
caactttaaa
tggcgagaga
gaggggecgc
gtgcgcagag
catttacctc
agctattgag
gaaaagagga
cacagataga
gccggeagag
cgccagagtt
aagaggagcg
gagattccag
gccttacaaa
gttgctggga
gaagatgggc
aattgagcca
catacctgag
ggtagcagtg
aaaaagtgac
aatggacatt

catcacccca

gatggccacg

gtcccagaga
gtctggtttg
ggaaaacggg
aatcaagagt
gctgaccgtg
gtcattttgg
ataggcagga
actgatgaag
caagatggcc
ggagagttca
gatcttccgg
agatggtgct
gtgtggacca
tgttcagatc
gcctttggag
gaagccattg
geegegeegs
acagtctcgc
tttggaatgg
gccagaattg
ccagaaaagc
ggtcttctgg
ctaagccatc
gacctgeggc

gccgtccaac

caagctggeg

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140



tgttgtttgg
taatgatggg
tcgtggcegea
agaagagaac
acattgacac
tagcagtagc
gggccctgat
actcctccac
ctctaatcta
gagagaccct
actcctacaa
aggacggtgt
tggtggagag
ggggctggag

aaggaggccc

gtcttaagag
gtgatatagg
tctccatggt
gcccatacac
gactggtcag
cgaaaagcaa
acgggcccag
ctgtggtaag
tccgcagtga
cttaccatgg

ttgtcaggct

tatgggcaaa
ttgctactca
ctacatgtac
ggcagctggce
aatgacaatt
cgtctccagce
cacagctgca
agccacttca
cacagtaaca
gggagagaaa
aaagtcaggc
ggcaacagga
aggatacctg
ttactatgcc
tggtcatgaa

tggggtggac

tgagtcatca
gggggattgg
cagcactatg
ggtgccactc
caccataaaa
gaggccagtg
ctgcgctgaa
gcacgcggaa
aagctatgag

cctgtcaaaa
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gggatgccat
caattaacac
ttgatcccag
atcatgaaga
gacccccaag
gccatactgt
acttccacct
ctgtgtaaca
agaaacgctg
tggaaggccc
atcaccgagg
ggccatgctg
cagccctatg
gccaccatcc
gaacccatgt
gtctttcaca
tctagtcctg
cttgaaaaaa
atggaaaccc
tcccgeaact
agtgtgtcca
aaatatgagg
gctcccaaca
acgtggttct
gcccctacac

ccctgggatg

tctacgcatg
ctctgaccct
ggctgcaggce
accctgttgt
tggaaaaaaa
cgcggaccgc
tgtgggaagg
tttttagggg
gcttggtcaa
gcctgaacca
tgtgcagaga
tgtcccgagg
gaaaggtcat
gcaaagttca
tggtgcaaag
tggcggctga
aagtggaaga
gaccaggagc
tggagcgact
ctacacatga
ccacgagcca
aggatgtgaa
tgaagatcat
ttgacgagaa
aagggtcagc

tggtgactgg
Pagina 6

ggactttgga
aatagtggcc
agcagctgcg
ggatggaata
gatggggcag

ctgggeeteg

ctctccgaac
aagttacttg
gagacgtggg
gatgtcggcc
agaggcccgc
aagtgcaaag
tgatcttgga
ggaagtgaaa
ctatgggtgg
gcegtgtgac
agcacggacg
cttttgtata
gcagcgtagg
gatgtactgg
gctcctettg
tctcggetcet
tggtaaccgc
ccacccatat
gtcctctcta

agtcacagga

gtcccgetgce
atcattttgc
cgggctgecc
gtggtgactg
gtgctactca
ggggaggctg
aagtactgga
gctggagett
ggtggaacgg
ctggagttct
cgtgcectca
cttagatggc
tgtggcagag
ggatacacaa
aacatagtcc
actttgctgt
ctcagagtcc
aaagtgttgt
tatgggggag
gtctctggag
gggcgeatgg
ggcacgegeg
attgagagga
aggacatggg

ataaacgggg

atagccatga

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700



ctgacaccac
cagaccccca
agctaggcaa
gtagcaatgc
aagctgtgaa
gaggagagtg
aatttggaaa
tagagttcga
gaggtggtgt
gcataccagg
ggtttgatct
tggcattggc
ctgaaaaagg
aagttgtcac
tggaggctga
tgaccaactg
atgattgcgt
atatgggaaa
gggaagaagt
ccattgtggt
gggcgggatg
agctccttta
tgccagttga
ggatgaccac
acatggaaga

aagacttgtg

accgtatggt
agaaggcact
acacaaacgg
agcattaggg
tgatccaagg
tcagagctgt
ggccaagggc
agcccttgga
tgaaggactg
aggaaggatg
ggagaatgaa
cataatcaag
gaagacagtt
ttacgctctt
ggaagttcta
gttgcaaagc
tgtgaaacca
agttaggaag
tcegttttge
tccctgecge
gagcatccgg
tttccacaga
ttgggttcca
tgaagacatg
caagacccca

gtgtggatct
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cagcaaagag ttttcaagga aaaagtggac actagggtgc

cgtcaggtta
ccacgagtct
gcaatatttg
ttctgggctc
gtgtacaaca
agccgegceca
ttcttgaatg
ggattacaaa
tatgcagatg
gctctaatca
tacacatacc
atggacatta
aatacattca
gagatgcaag
aacggatgeg
attgatgata
gacacacaag
tcccaccact
caccaagatg
gagactgctt
agggacctcc
actgggagaa
cttgtggtat
gttacaaaat

ctcatagggc

tgagcatggt
gtaccaaaga
aagaggaaaa
tagtggacaa
tgatgggaaa
tctggtatat
aggatcattg
gactcggata
atactgctgg
ccaaccaaat
aaaacaaagt
tttcaagaca
ccaacctggt
acttgtggct
ataggctcaa
ggtttgcaca
agtggaaacc
tcaacaaact
aactgattgg
gcctagcaaa
gactgatggc
ctacctggtc
ggaacagagt
ggacagacat

acagaccgcg

Pagina 7

ctcttectgg
agagttcatc
agagtggaag
ggaaagagag
aagagaaaag
gtggctaggg
gatggggaga
tgtcctagaa
ctgggacacc
ggagaaaggg
ggtaaaggtc
agaccaaagg
ggtgcagctc
gctgeggagg
aagaatggca
tgccctcagg
ctcaactgga
ccatcttaag
ccgagcccgce
atcatatgcg
caatgccatt
aatccatgga
gtggattgag
tccctatttg

tactacctgg

ttatggaagg
aacaaggttc
actgcagtgg
catcacctga
aaacaagggg
gctagattcc
gagaattcag
gagatgagtc
cgcatcagca
cacagggcct
cttagaccag
gggagcggac
attcggaata
ccagagaaag
gtcagtggag
ttcttgaatg
tgggacaact
gacgggaggt
gtatcaccag
caaatgtggc
tgttcatctg
aagggagaat
gaaaacgacc

ggaaaaagag

gctgagaaca

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260



tcaaaaatac
acctatccac
caccaatctt
ctgtgacccc
gcacggaaga
cgcgcttgga
ggcctgaact
ccccggaaaa
caccacgctg
tgggtct
<210> 2
<211>

<212>
<213>

DNA
<400> 2

gacagttcga
aaacgagagt
aatatgctaa
gccggacttc
agattcacgg
aaagaggcta
atcaatgcta
ctcctgctga
tacttggaca
aagtgttata
tgccctatgc

tcaacttggg

agtcaacatg
ccaggttcgc
agtgttgtca
cccaggagaa
agccatgctg
ggcgcaggat
ggagatcagc
cgcaaaacag

gccgecaggce

10648

gtttgaagcg
ttctggtcat
aacgcggagt
tgctgggtca
caatcaagcc
tggaaataat
ggaaggagaa
ccacagctat
gaaacgatgc
tacagatcat
tggatgaggg

ttgtgtacgg
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atgcgcagga
tacttgggtg
ggcctgetag
gctgggaaac
cctgtgagcec
gggaaaagaa
tgtggatctc
catattgacg

acagatcgcc

Zika virus isolate SSABR1

aaagctagca
gaaaaaccca
agcccgtgtg
tgggcccatc
atcactgggt
aaagaagttc
gaagagacga
ggcagcggag
tggggaggcc
ggatcttgga
ggtggaacca

aacctgccat

tcataggtga
aagaagggtc
tcagccacag
caagcctata
cctcagagga
ggtggcgacc
cagaagaggg
ctgggaaaga

gaatagcggc

genome

acagtatcaa
aaaaagaaat
agcccctttg
aggatggtct
ctcatcaata
aagaaagatc
ggcgcagata
gtcactagac
atatcttttc
cacatgtgtg
gatgacgtcg

CacCaaaaaag

Pagina 8

tgaagaaaag
cacacctgga
cttggggaaa
gtcaggccga
cactgagtca
ttccccaccc
actagtggtt

ccagagactc

ggccggtgtg

caggttttat
ccggaggatt

geggcttgaa

tggcgattct
gatggggttc
tggctgccat
ctagtgtcgg
gtgggagtgc
caaccacatt
atgccaccat
attgttggtg

gtgaagcacg

tacatggact
gtgctgtaag
gctgtgeagce
gaacgccatg
aaaaacccca
ttcaatctgg
agaggagacc
catgagtttc

gggaaatcca

ttggatttgg
ccggattgtc
gaggctgcca
agcctttttg
agtggggaaa
gctgagaata
aattgttggc
atactatatg
ggggatgaat
gagctatgaa
caacacgacg

gagatctaga

10320

10380

10440

10500

10560

10620

10680

10740

10800

10807

60

120

180

240

300

360

420

480

540

600

660

720



agagctgtga
ttggaatcaa
cctggettcg
aaagtcatat
ggagtcagca
ttggaacatg
ctggttacaa
atatcagaca
caatcagaca
tgtggacttt
atgaccggga
ggctcccagc
gcgaaagttg
agcctaggac
actatgaata
tggcacgctg
ttcaaggacg
gttcacacgg
tcctectggcec
tactccttgt
acagtcacag
atggcggtgg
atcactgaaa
tcttacattg

agcaccattg

ggagacacag

cgctcccctc
gagaatacac
cgttagcagc
acttggtcat
atagggactt
gaggttgtgt
caacagtcag
tggcttcgga
ctcaatatgt
ttggcaaagg
agagcatcca
acagtgggat
agataacgcc
ttgattgtga
acaagcactg
gggcagacac
cacatgccaa
cccttgetgg
acttgaaatg
gtactgcagc
tggaggtaca
acatgcaaac
gcactgagaa
tcataggagt
gaaaagcatt

cctgggactt
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ccattccact
aaagcacttg
agctgccatc
gatactgctg
tgtggaaggt
caccgtaatg
caacatggcg
cagccgctgc
ctgcaaaaga
gagcctggtg
gccagagaat
gattgttaat
caattcacca
accgaggaca
gttggttcac
cggaactcca
aaggcaaact
agctctggag
tcgcctgaaa
gttcacattc
gtacgcaggg
tctgacccca
ctctaagatg
cggggagaag
tgaagccact

tggatcagtt

aggaagctgc
attagagtcg
gcttggettt
attgccccgg
atgtcaggtg
gcacaggaca
gaggtaagat
ccaacacaag
acgttagtgg
acatgcgcta
ctggagtacc
gacacaggac
agagccgaag
ggccttgact
aaggagtggt
cactggaaca
gtcgtggttc
gctgagatgg
atggataaac
accaagatcc
acagatggac
gttgggaggt
atgctggaac
aagatcaccc
gtgagaggtg

ggaggcgctc

Pagina 9

aaacgcggtc
aaaattggat
tgggaagctc
catacagcat
ggacctgggt
aaccgactgt
cctactgcta
gtgaagccta
acagaggctg
agtttgcatg
ggataatgct
atgaaactga
ccaccctggg
tttcagattt
tccacgacat
acaaagaagc
tagggagtca
atggtgcaaa
ttagattgaa
cggctgaaac
cttgcaaggt
tgataaccgc
ttgatccacc
accactggca
Ccaagagaat

tcaactcatt

gcaaacctgg
attcaggaac
aacgagccaa
caggtgcata
tgatgttgtc
cgacatagag
tgaggcatca
ccttgacaag
gggaaatgga
ctccaagaaa
gtcagttcat
tgagaataga
gggttttgga
gtattacttg
tccattacct
actggtagag
agaaggagca
gggaaggctg
gggcgtgtca
actgcacggg
tccagctcag
taaccccgta
atttggggac
caggagtggc

ggcagtcttg

gg8gcaagggc

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



atccatcaaa
caaattctca
tcccttatgt
gatgtggggt
gtctataacg
agattggcag
tcaagaatgg
gagaatggag
ccacagagat
tcgtacttcg
aaggaatgcc
ggggtatttc
ccagccgtta
tggattgaga
aaaacatgtg
ctgatcatac
aggacccaaa
ccaggcacta
accactgcaa
ctgtcgttcc
ccagaaagca
ttctcccttg
accacaaaga
ttttcaatga
aacactggag

ttgctggtat

tttttggagc
ttggaacgtt
gcttggectt
gctcggtgga
acgttgaagc
cagcagtcaa
aaaacatcat
ttcaactgac
tgcccgtgcec
tcagagcagc
cactcaaaca
acactagtgt
ttggaacagc
gtgagaagaa
aatggccaaa
ccaagtcttt
tgaaagggcc
aggtccacgt
gcggaagggt
gggctaaaga
acttagtaag
gagtgcttgt
tcatcataag
gtgacctggc
gagatgtagc

ctttcatctt
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agctttcaaa
gctgatgtgg
agggggagtsg
cttctcaaag
ctggagggac
gcaagcctgg
gtggagatca
ggtcgttgtg
tgtgaacgag
aaagacaaat
tagagcatgg
ctggctcaag
tgttaaggga
tgacacatgg
gtcccacaca
agctgggcca
atggcacagt
ggaggaaaca
gatcgaggaa
tggctgttgg
gtcaatggtg
gattctgctc
cacatcaatg
taagcttgca
tcatctggcg

cagagctaat

tcattgtttg
ttgggtctga
ttgatcttct
aaggagacga
aggtacaagt
gaagatggta
gtagaagggg
ggatctgtaa
ctgccccacg
aacagctttg
aacagctttc
gttagagaag
aaggaggctg
aggctgaaga
ttgtggacag
ctcagccatc
gaagagcttg
tgtggaacaa
tggtgctgca
tatggaatgg
actgcaggat
atggtgcagg
gcagtgctgg
attttgatgg
ctgatagcgg

tggacacccc

gaggaatgtc
acacaaagaa
tatccacagc
gatgcggtac
accatcctga
tctgcgggat
agctcaacgc
aaaaccccat
gctggaaggc
tcgtggatgg
ttgtggagga
attattcatt
tacacagtga
gggcccatct
atggaataga
acaataccag
aaattcggtt
gaggaccatc
gggagtgcac
agataaggcc
caactgatca
aagggctgaa
tagctatgat
gtgccacctt
cattcaaagt

gtgaaagcat

Pagina 10

ctggttctca
tggatctatt
cgtctctgcet
aggggtgttc
ctccccccegt
ctcctctgtt
aatcctggaa
gtggagaggt
ttgggggaaa
tgacacactg
tcatgggttc
agagtgtgat
tctaggctac
gatcgagatg
agagagtgat
agagggctac
tgaggaatgc
tctgagatca
aatgccccca
caggaaagaa
catggaccac
gaagagaatg
cctgggagga
cgcggaaatg
cagaccagcg

gctgectggcec

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



ttggcctcgt
atcaatggtt
aacatcacct
gcgtggagag
ggcagtgtga
gtcgacccca
ccccctageg
aaggcagata
gtggtctcag
aaagatgcgg
gatttctccc
ctgatgacca
gtatacgtga
gtaaaaaagg
tcaacacaag
acaaaaggat
aagcaggatc
agcgaggtgc
cccggaatat
ggaacttcag
ggggtcgtga
gagactcctg
gacttgcatc
ataaaaacaa
gaggaggccc

tctggaacag

gtcttttgca
ttgetttggc
tggcaatcct
caggccttgc
agaagaactt
tcaacgtggt
aagtactcac
tagagatggc
gaaagagtgt
aagtcactgg
tggtggagga
tctgtggcat

agactggaaa

gggagaccac
ttggagtggsg
ccgecgctgag
tggtgtcata
agctcttggc
ttaagacaaa
gatctccaat
tcaaaaatgg
ttgagtgctt
ctggagctgg
gactccgtac
ttagagggct

aaatcgtcga
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aactgcgatc
ctggttggca
ggctgctctg
tacttgcggg
accatttgtc
gggactgctg
agctgttggc
tgggcccatg
ggacatgtac
aaacagtccc
tgacggtccc
gaacccaata
aaggagtggt
agatggagtg
agttatgcaa
aagcggtgaa
ctgtggtcca
cgtgcccccc
ggatggggac
cctagacaag
gagttatgtt
cgagccttcg
gaaaaccagg
tgtgatctta
tccagtgcecgt

cttaatgtgc

tccgecttgg
atacgagcga
acaccactgg
gggtttatgc
atggccctgg
ttgctcacaa
ctgatatgcg
gccgeggteg
attgaaagag
cggctcgatg
cccatgagag
gccataccct
gctctatggg

tacagagtaa

gagggggtct
gggagacttg
tggaagctag
ggagagagag
attggagcgg
tgtgggagag
agtgccatca
atgctgaaga
agagttcttc
gctccaacca
tatatgacaa

catgccacct

aaggcgacct
tggttgttcc
cccggggeac
tcctctctcet
gactaaccgc
ggagtgggaa
cattggctgg
gtctgctaat
caggtgacat
tggcgctaga
agatcatact
ttgcagctgg
atgtgcctgc
tgactcgtag
ttcacactat
atccatactg
atgccgcctg
cgaggaacat
ttgcgctgga
tgataggact
cccaagggag
agaagcagct
ctgaaatagt
gggttgtcgc
cagcagtcaa

tcacttcacg

Pagina 11

gatggttctc
acgcactgat
actgcttgtg
gaagggaaaa
tgtgaggctg
gcggagetgg
agggttcgcc
tgtcagttac
cacatgggaa
tgagagtggt
caaggtggtc
agcgtggtac
tcccaaggaa
actgctaggt
gtggcacgtc
gggagatgtc
ggacgggceac
ccagactctg
ttacccagca
ttatggcaat
gagggaggaa
aactgtctta
ccgtgaagcc
tgctgaaatg
tgtcacccac

tctactacag

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400



ccaatcagag
tcaagtatag
atcttcatga
attatggaca
acggatcatt
gcagcttgtc
acagagttcc
gagatgggcg
gtcatacttg
gctgcccaga
tatggaggtsg
ctccttgaca
gacaaagtag
gtggaactca
ggaataacct
gaagacagtg
aggtggatgg
gccgetggga
cacatgacag
actggaagca
atgcttttgg
aagggcatag
tggctctcgg
ctggtggtgc
atcatcatca

ttggagagaa

tccccaacta
cagcaagagg
ccgccacgcc
ccgaagtgga
ctggaaaaac
tgacaaaggc
agaaaacaaa
ccaactttaa
atggcgagag
g8a88L8LLCE
ggtgcgcaga
atatttacct
cagccattga
tgaaaagagg
acacagatag
tgccggcaga
acgccagagt
aaagaggagc
agagattcca

ggccttacaa

ggttgctggg

ggaagatggg

aaattgagcc
tcatacctga
tggtagcagt

caaagagtga
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taatctgtat
atacatttca
accaggaacc
agtcccagag
agtttggttt
tggaaaacgg
acatcaagag
agctgaccgt
agtcattctg
cataggcagg
gactgacgaa
ccaagatggc
gggagagttc
agatcttcct
aagatggtgc
ggtgtggacc
ttgttcagat
ggcttttgga
ggaagccatt
agccgeggcg
aacagtctcg
ctttggaatg
agccagaatt
gccagaaaag
aggtcttctg

cctaagccat

attatggatg
acaagggttg
cgtgacgcat
agagcctgga
gttccaagcg
gtcatacagc
tgggactttg
gtcatagatt
gctggaccca
aatcccaaca
gaccatgcac
ctcatagcct
aagcttagga
gtttggctgg
tttgatggca
agacacggag
catgcggccc
gtgatggaag
gacaacctcg
gcccaattgc
ctgggaatct
gtgactcttg
gcatgtgtcc
caaagatctc
ggcttgatta

ctaatgggaa

aggcccactt
agatgggcga
ttccggactc
gctcaggctt
tgaggaacgg
tcagcagaaa
tcgtgacaac
ccaggagatg
tgcctgtcac
aacctggaga
actggcttga
cgctctatcg
cggagcaaag
cctatcaggt
cgaccaacaa
agaaaagagt
tgaagtcatt
ccctgggaac
ctgtgctcat
cggagaccct
tcttcgtctt
gggccagegc
tcattgttgt
cccaggacaa

ccgccaatga

ggagagagga

Pagina 12

cacagatccc
ggcggcetgcc
caactcacca
tgattgggtg
caatgagatc
gacttttgag
tgacatttca
cctaaagccg
acatgccagc
tgagtatctg
agcaagaatg
acctgaggcc
gaagaccttt
tgcatctgcc
caccataatg
gctcaaaccg
caaggagttt
actgccagga
gcgggeagag
agagaccatt
gatgaggaac
atggctcatg
gtttctattg
ccaaatggca

actcggatgg

gggggCaacc

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960



ataggattct
ttgacaactt
tccttaatgg
ttctacgcat
cccctgaccc
gggctgcagg
aaccctgttg
gtggagaaaa
tcgcggaccg
ttgtgggaag
atttttaggg
ggcttggtca
cgcttgaacc
gtgtgcagag
gtgtcccgag
ggaaaggtca
cgcaaagttc
ttggtgcaaa
atggcggctg
gaagtggaag
agaccaggag
ctggagcgac
tctacacatg
accacgagcc
gaggatgtga

atgaagatca

caatggacat
tcattacccc
cgatggccac
gggactttgg
taatagtggc
cagcagctgc
tggatggaat
agatgggaca

cctgggggts

gctctccgaa
gaagttactt
agagacgtgg
agatgtcggc
aagaggcccg
gaagtgcaaa
ttgatcttgg
aagaagtgaa
gctatgggtg
agccgtgtga
aagcacggac
ccttttgtat
tgcagcgtag
agatgtattg
agctcctctt
atctcggctc

ttggtaaccg
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ccagcctcag cttgggccat ctatgctgcc

tgacctgcgg
agccgtccaa
gcaagctgga
agtcccgctg
catcattttg
gcgtgetgcec
agtggtgact
ggtgctactc
gggggaggct
caagtactgg
ggctggagct
gggtggaaca
cctggagttc
ccgcgecectc
gctgagatgg
atgtggcaga
aggatacaca
gaacatagtc
cacgttgctg
gctcagagtc
aaaggtgttg
gtatggggga
ggtctctgga
ggggcegcatg
tggcacgegg

cattgaaagg

catgcagtga
gtgttgtttg
ctaatgatag
ctcgtggcegc
cagaagagaa
gacattgaca
atagcagtag
ggggecectga
aactcctcta
tctctaatct
ggagagaccc
tactcctaca
aaggacggtg
ttggtggagc
gggggctgga

aaaggaggcc

cgtcttaaga
tgtgacatag
ctctccatgg
tgcccataca
ggactggtca
gcgaaaagca
gacgggccta
gctgtggtaa

atccgcagtg

ccacttcata
gtatgggcaa
gttgctactc
actacatgta
cggcagctgg
caatgacaat
ccgtctccag
tcacagccgc
cagccacttc
acacagtaac
tgggagagaa
aaaagtcagg
tggcaacggg
ggggatacct
gttactacgc
ctggtcatga
gtggggtega
gtgagtcatc
tgggggattg
ccagcactat
gagtgccact
acaccataaa
ggaggccagt
gctgcgetga

agcacgcgga

Pagina 13

caacaactac
agggatgcca
acaattaaca
cttgatccca
catcatgaag
tgacccccaa
cgccatactg
aacttccact
actgtgtaac
aagaaacgct
atggaaggcc
catcaccgag
aggccatgct
gcagccctat
cgccaccatc
agaacccgtg
cgtctttcat
atctagtcct
gcttgaaaaa
gatggaaacc
ctcccgcaac
aagtgtgtcc
gaaatatgag
agctcccaac

aacgtggttc

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520



tttgacgaga
caagggtcag
gtggtgactg
gttttcaagg
atgagcatgg
tgtaccaaag
gaagaggaaa
ctagtggata
atgatgggaa
atctggtata
gaggatcact
agactcggat
gacactgctg
accaaccaaa
caaaacaaag
atttcgagac
accaacctag
gacttgtggc
gataggctca
aggtttgcac
gagtggaaac
ttcaacaagc
gaactgattg
tgcctagcaa
cgactgatgg

actacctggt

accacccata
cgtcctctct
gagtcacagg
aaaaagtgga
tctcttectg
aagagttcat
aagagtggaa
aggaaagaga
aaagagaaaa
tgtggctagg
ggatggggag
atgtcctaga
gctgggacac

tggaaaaagg

tggtaaaggt
aagaccaaag
tggtgcaact
tgctgcggag
aacgaatggc
atgccctcag
cctcaactgg
tccatctcaa
geegggeeceg
aatcatatgc
ccaatgccat

caatccatgg
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taggacatgg
aataaacggg
aatagccatg
cactagggtg
gttgtggaaa
caacaaggtt
gactgcagtg
gcaccacctg
gaaacaaggg
ggctagattt
agagaactca
agagatgagt
ccgcatcagc
gcacagggcc
ccttagacca
ggggagegga
cattcggaat
gtcagagaaa
agtcagtgga
gttcttgaat
atgggacaac
ggacgggage
cgtctctcca
gcaaatgtgg

ttgttcatct

aaagggagaa

gcttaccatg
gttgtcaggc
accgacacca
ccagaccccc
gagctaggca
cgtagcaatg
gaagctgtga
agaggagagt
gaatttggaa
ctagagttcg
ggaggtggtg
cgtataccag
aggtttgatc
ttggcattgg
gctgaaaaag
caagttgtca
atggaggctg
gtgaccaact
gatgattgcg
gatatgggaa
tgggaagaag
tccattgtgg
ggggcegggat
cagctccttt
gtgccagttg

tggatgacca

gaagctatga
tcctgtcaaa
caccgtatgg
aagaaggcac
aacacaaacg
cagcattagg
acgatccaag
gccagagttg
aggccaaggg
aagcccttgg
ttgaagggct
gaggaaggat
tggagaatga
ccataatcaa
ggaaaacagt
cttacgctct
aggaagttct
ggttgcagag
ttgtgaagcc
aagttaggaa
ttccgttttg
ttccctgecg
ggagcatccg
atttccacag
actgggttcc

ctgaagacat

Pagina 14

ggcccccaca
accctgggat
tcagcaaaga
tcgtcaggtt
gccacgagtc
ggcaatattt
gttctgggct
tgtgtacaac
cagccgegcc
attcttgaac
gggattacaa
gtatgcagat
agctctaatc
gtacacatac
tatggacatt
taacacattt
agagatgcaa
caacggatgg
aattgatgat
ggacacacaa
ctcccaccac
ccaccaagat
ggagactgct
aagggacctc
aactgggaga

gcttgtggtg

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080



tggaacagag
tggacagaca
cacagaccgc
atcataggtg
gaagaagggt
gtcagccaca
Cccaagcctat
ccctcagagg
aggtggcgac
ccagaagagg
<210> 3
<211> 3423
<212> PRT
<213> Zika
<400> 3
Met Lys Asn

1

Leu Lys Arg

Ala
35

Leu Pro

Ala Ile

50

Leu

Leu Ile Asn

65

Ile Lys Lys

tgtggattga
tcccctattt
gcaccacctg
atgaagaaaa

ctacacctgg

gcttggggaa
agtcaggccg
acactgagtc
cttccccacc

gactagtggt
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ggagaacgac cacatggaag acaagacccc

gggaaaaagg
ggctgagaac
gtacatggac
agtgctgtaa
agctgtgcag
agaacgccat
aaaaaacccc

cttcaatctg

tagaggag

virus polyprotein

Pro Lys

Gly val

20

Gly Leu

Ala

Phe

Arg Trp

Lys

Ala

Leu

Leu

Gly

Lys Ser

Arg Val

Leu Gly

40

Arg Phe

55

Ser Val

70

Phe Lys

85

Lys

Asp Leu

gaagacttgt
attaaaaaca
tacctatcca
gcaccagtct

cctgtgaccc

ggcacggaag

acgcgcttgg

gggcctgaac

Gly Gly Phe

10

Ser Pro Phe

25

His Gly Pro

Thr Ala Ile

Gly Lys Lys

75

Ala Ala

90

Met

ggtgtggatc
cagtcaacat
cccaagttcg
taatgttgtc
ccccaggaga
aagccatgct
aggcgcagga

tggagatcag

Arg Ile Val

Leu
30

Gly Gly

Ile Arg Met

45

Lys Pro Ser

60

Glu Ala Met

Leu Arg Ile

Pagina 15

agttacgaaa
tctcataggg
ggtgcgcagg
ctacttgggt
aggcctgcta
agctgggaaa
gcctgtgagc
tgggaaaaga

ctgtggatct

Asn Met

15

Lys Arg

Val Leu

Leu Gly

Glu Ile

80

Ile
95

Asn

10140

10200

10260

10320

10380

10440

10500

10560

10620

10648



Ala

Val

Gly

Ile

145

Met

Met

Thr

Glu

Arg

225

Thr

Phe

Ser

Tyr

Arg

Gly

Ser

130

Ser

Asp

Leu

Thr

Ala

210

Lys

Lys

Ala

Gln

Ser
290

Lys

Leu

115

Ala

Phe

Leu

Asp

Ser

195

Arg

Leu

His

Leu

Lys

275

Ile

Glu

100

Leu

Tyr

Pro

Gly

Glu

180

Thr

Arg

Gln

Leu

Ala

260

Val

Arg

Lys

Leu

Tyr

Thr

His

165

Gly

Trp

Ser

Thr

Ile

245

Ala

Ile

Cys
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Lys Arg Arg

Thr

Met

Thr

150

Met

Val

Val

Arg

Arg

230

Arg

Ala

Tyr

Ile

Thr

Tyr

135

Leu

Cys

Glu

Val

Arg

215

Ser

Val

Ala

Leu

Gly
295

Ala

120

Leu

Gly

Asp

Pro

Tyr

200

Ala

Gln

Glu

Ile

Val

280

Val

Gly Ala Asp Thr Ser Val Gly

105

Met

Asp

Met

Ala

Asp

185

Gly

Val

Thr

Asn

Ala

265

Met

Ser

Ala

Arg

Asn

Thr

170

Asp

Thr

Thr

Trp

Trp

250

Trp

Ile

Asn

Ala

Asn

Lys

155

Met

Val

Cys

Leu

Leu

235

Ile

Leu

Leu

Arg

Glu

Asp

140

Cys

Ser

Asp

His

Pro

220

Glu

Phe

Leu

Leu

Asp
300
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Val

125

Ala

Tyr

Tyr

Cys

His

205

Ser

Ser

Arg

Gly

Ile

285

Phe

110

Thr

Gly

Ile

Glu

Trp

190

Lys

His

Arg

Asn

Ser

270

Ala

Val

Arg

Glu

Gln

Cys

175

Cys

Lys

Ser

Glu

Pro

255

Ser

Pro

Glu

Ile

Arg

Ala

Ile

160

Pro

Asn

Gly

Thr

Tyr

240

Gly

Thr

Ala

Gly



Met

305

Val

Thr

Ala

Glu

Thr

385

Gly

Gly

Val

Glu

Arg

465

Glu

Asn

Ser

Thr

Thr

Ser

Ala

370

Leu

Ser

Lys

His

Thr

450

Ala

Pro

Asn

Gly

Val

Thr

Ile

355

Tyr

Val

Leu

Ser

Gly

435

Asp

Glu

Arg

Lys

Gly

Met

Val

340

Ser

Leu

Asp

Val

Ile

420

Ser

Glu

Ala

Thr

His
500

Thr

Ala

325

Ser

Asp

Asp

Arg

Thr

405

Gln

Gln

Asn

Thr

Gly

485

Trp

1420378_442W02_Sequence_Listing ST25
Trp Val Asp Val Val Leu Glu His Gly Gly Cys

310

Gln

Asn

Met

Lys

Gly

390

Cys

Pro

His

Arg

Leu

470

Leu

Leu

Asp

Met

Ala

Gln

375

Trp

Ala

Glu

Ser

Ala

455

Asp

Val

Lys

Ala

Ser

360

Ser

Gly

Lys

Asn

Gly

449

Lys

Gly

Phe

His

Pro

Glu

345

Asp

Asp

Asn

Phe

Leu

425

Met

Val

Phe

Ser

Lys
505

Thr

330

Val

Ser

Thr

Gly

Ala

410

Glu

Ile

Glu

Gly

Asp

490

Glu

315

Val

Arg

Arg

Gln

Cys

395

Cys

Tyr

Val

Ile

Ser

475

Leu

Trp

Asp

Ser

Cys

Tyr

380

Gly

Ser

Arg

Asn

Thr

460

Leu

Tyr

Phe
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Ile

Tyr

Pro

365

Val

Leu

Lys

Ile

Asp

445

Pro

Gly

Tyr

His

Glu

Cys

350

Thr

Cys

Phe

Lys

Met

430

Thr

Asn

Leu

Leu

Asp
510

Leu
335

Tyr

Gln

Lys

Gly

Met

415

Leu

Gly

Ser

Asp

Thr

495

Ile

320

Val

Glu

Gly

Arg

Lys

400

Thr

Ser

His

Pro

Cys

480

Met

Pro



Leu

Lys

Val

545

Gly

Gly

Val

Ala

Thr

625

Thr

Glu

Gly

His

Val
705

Pro

Glu

530

Val

Ala

His

Ser

Glu

610

Asp

Leu

Ser

Asp

Trp

690

Arg

Trp

515

Ala

Val

Leu

Leu

Tyr

595

Thr

Gly

Thr

Thr

Ser

675

His

Gly

His

Leu

Leu

Glu

Lys

580

Ser

Leu

Pro

Pro

Glu

660

Tyr

Arg

Ala

Ala

Val

Gly

Ala

565

Cys

Leu

His

Cys

Val

645

Asn

Ile

Ser

Lys

1420378_442W02_Sequence_Listing ST25
Gly Ala Asp Thr Gly Thr Pro His Trp Asn

Glu

Ser

550

Glu

Arg

Cys

Gly

Lys

630

Gly

Ser

Val

Gly

Arg
710

Phe

535

Gln

Met

Leu

Thr

Thr

615

Val

Arg

Lys

Ile

Ser

695

Met

520

Lys

Glu

Asp

Lys

Ala

600

Val

Pro

Leu

Met

Gly

680

Thr

Ala

Asp

Gly

Gly

Met

585

Ala

Thr

Ala

Ile

Met

665

Val

Ile

Val

Ala

Ala

Ala

570

Asp

Phe

Val

Gln

Thr

650

Leu

Gly

Gly

Leu

His

Val

555

Lys

Lys

Thr

Glu

Met

635

Ala

Glu

Glu

Lys

Gly
715

Ala

540

His

Gly

Leu

Phe

Val

620

Ala

Asn

Leu

Lys

Ala

700

Asp
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525

Lys

Thr

Arg

Arg

Thr

605

Gln

Val

Pro

Asp

Lys

685

Phe

Thr

Arg

Ala

Leu

Leu

590

Lys

Tyr

Asp

Val

Pro

670

Ile

Glu

Ala

Gln

Leu

Ser

575

Lys

Ile

Ala

Met

Ile

655

Pro

Thr

Ala

Trp

Asn

Thr

Ala

560

Ser

Gly

Pro

Gly

Gln

640

Thr

Phe

His

Thr

Asp
720



Phe

Gln

Phe

Thr

Leu

785

Asp

Asn

Pro

Cys

Val

865

Thr

Arg

Gly

Gly

Ile

Ser

Lys

770

Ile

Phe

Asp

Arg

Gly

850

Glu

Val

Leu

Lys

Ser

Phe

Gln

755

Asn

Phe

Ser

Val

Arg

835

Ile

Gly

Val

Pro

Ser
915

Val

Gly

740

Ile

Gly

Leu

Lys

Glu

820

Leu

Ser

Glu

Val

Val

900

Tyr

Gly

725

Ala

Leu

Ser

Ser

Lys

805

Ala

Ala

Ser

Leu

Gly

885

Pro

Phe

1420378_442W02_Sequence_Listing ST25
Gly Ala Leu Asn Ser Leu Gly Lys Gly

Ala

Ile

Ile

Thr

790

Glu

Trp

Ala

Val

Asn

870

Ser

Val

Val

Phe

Gly

Ser

775

Ala

Thr

Arg

Ala

Ser

855

Ala

Val

Asn

Arg

Lys

Thr

760

Leu

Val

Arg

Asp

Val

840

Arg

Ile

Lys

Glu

Ala
920

Ser

745

Leu

Met

Ser

Cys

Arg

825

Lys

Met

Leu

Asn

Leu

905

Ala

730

Leu

Leu

Cys

Ala

Gly

810

Tyr

Gln

Glu

Glu

Pro

890

Pro

Lys

Phe

Met

Leu

Asp

795

Thr

Lys

Ala

Asn

Glu

875

Met

His

Thr

Gly

Trp

Ala

780

Val

Gly

Tyr

Trp

Ile

860

Asn

Trp

Gly

Asn
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Gly

Leu

765

Leu

Gly

Val

His

Glu

845

Met

Gly

Arg

Trp

Asn
925

Met
750

Gly

Gly

Phe

Pro

830

Asp

Trp

Val

Gly

Lys

910

Ser

Ile

735

Ser

Leu

Gly

Ser

Val

815

Asp

Gly

Arg

Gln

Pro

895

Ala

Phe

His

Trp

Asn

Val

Val

800

Tyr

Ser

Ile

Ser

Leu

880

Gln

Trp

Val



Val

Asn

945

Val

Val

Gly

Ala

Thr

Lys

Tyr

Ile

Thr

Gly

Pro

Asp
930

Ser

Trp

Ile

Tyr

His
1010

Leu
1025

Ser
1040

Arg
1055

Arg
1070

Cys
1085

Arg
1100

Leu
1115

Gly

Phe

Leu

Gly

Trp

995

Leu

Trp

Leu

Thr

Phe

Gly

Val

Ser

Asp

Leu

Lys

Thr

980

Ile

Ile

Thr

Ala

Gln

Glu

Thr

Ile

Phe

Thr

Val

Val

965

Ala

Glu

Glu

Asp

Gly

Met

Glu

Arg

Glu

Arg

1420378_442W02_Sequence_Listing ST25
Leu Lys Glu Cys Pro Leu Lys His Arg Ala Trp
935 940

Glu Asp His Gly Phe Gly Val Phe His Thr Ser
950 955 960

Arg Glu Asp Tyr Ser Leu Glu Cys Asp Pro Ala
970 975

Val Lys Gly Lys Glu Ala Val His Ser Asp Leu
985 990

Ser Glu Lys Asn Asp Thr Trp Arg Leu Lys Arg
1000 1005

Met Lys Thr Cys Glu Trp Pro Lys Ser His
1015 1020

Gly Ile Glu Glu Ser Asp Leu 1Ile Ile Pro
1030 1035

Pro Leu Ser His His Asn Thr Arg Glu Gly
1045 1050

Lys Gly Pro Trp His Ser Glu Glu Leu Glu
1060 1065

Cys Pro Gly Thr Lys Val His Val Glu Glu
1075 1080

Gly Pro Ser Leu Arg Ser Thr Thr Ala Ser
1090 1095

Glu Trp Cys Cys Arg Glu Cys Thr Met Pro
1105 1110

Ala Lys Asp Gly Cys Trp Tyr Gly Met Glu
1120 1125
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Ile

Val

Val

Met

Ala

Ala

Asp

Ala

Glu

Ile

Ala

Asp

Arg

Arg
1130

Thr
1145

Leu
1160

Thr
1175

Met
1190

Ile
1205

Val
1220

Leu
1235

Ser
1250

Ser
1265

Leu
1280

Asn
1295

Gly
1310

Pro

Ala

Val

Thr

Ile

Leu

Ala

Leu

Met

Ala

Ala

Ile

Thr

Arg

Gly

Ile

Lys

Leu

Met

His

Val

Leu

Leu

Trp

Thr

Leu

Lys

Ser

Leu

Ile

Gly

Gly

Leu

Ser

Leu

Glu

Leu

Leu

Leu

1420378_442W02_Sequence_Listing ST25
Glu Pro Glu Ser Asn Leu Val Arg Ser

Thr

Leu

Ile

Gly

Ala

Ala

Phe

Ala

Gly

Ala

Ala

Val

1135

Asp
1150

Met
1165

Ile
1180

Phe
1195

Thr
1210

Leu
1225

Ile
1240

Leu
1255

Asp
1270

Ile
1285

Ile
1300

Ala
1315

His

Val

Ser

Ser

Phe

Ile

Phe

Ala

Leu

Arg

Leu

Trp

Met Asp

Gln Glu

Thr Ser

Met Ser

Ala Glu

Ala Ala

Arg Ala

Ser Cys

Met Val

Ala Met

Ala Ala

Arg Ala

Pagina

His

Gly

Met

Asp

Met

Phe

Asn

Leu

Leu

Val

Leu

Gly

21

1140

Phe
1155

Leu
1170

Ala
1185

Leu
1200

Asn
1215

Lys
1230

Trp
1245

Leu
1260

Ile
1275

Val
1290

Thr
1305

Leu
1320

Ser

Lys

Val

Ala

Thr

Val

Thr

Gln

Asn

Pro

Pro

Ala

Leu

Lys

Leu

Lys

Gly

Arg

Pro

Thr

Gly

Arg

Leu

Thr

Met

Gly

Arg

Val

Leu

Gly

Pro

Arg

Ala

Phe

Thr

Ala

Cys



Gly

Lys

Leu

Ser

Gly

Glu

Tyr

Gly

Pro

Val

Val

Ala

Gly

Gly
1325

Asn
1340

Val
1355

Gly
1370

Leu
1385

Met
1400

Val
1415

Asp
1430

Arg
1445

Glu
1460

Leu
1475

Ala
1490

Ala
1505

Phe

Leu

Asp

Lys

Ile

Ala

Val

Ile

Leu

Asp

Met

Gly

Leu

Met

Pro

Pro

Arg

Cys

Gly

Ser

Thr

Asp

Asp

Thr

Ala

Trp

Leu

Phe

Ile

Ser

Ala

Pro

Gly

Trp

Val

Gly

Ile

Trp

Asp

1420378_442W02_Sequence_Listing ST25
Leu Lys Gly Lys Gly Ser Val

Leu

Val

Asn

Trp

Leu

Met

Lys

Glu

Ala

Pro

Cys

Tyr

Val

Ser
1330

Met
1345

Val
1360

Pro
1375

Ala
1390

Ala
1405

Ser
1420

Lys
1435

Leu
1450

Pro
1465

Gly
1480

Val
1495

Pro
1510

Ala

Val

Pro

Gly

Ala

Val

Asp

Asp

Met

Met

Tyr

Ala

Leu Gly

Gly Leu

Ser Glu

Gly Phe

Val Gly

Asp Met

Ala Glu

Glu Ser

Arg Glu

Asn Pro

Val Lys

Pro Lys

Pagina

Leu

Leu

Val

Ala

Leu

Tyr

Val

Gly

Ile

Ile

Thr

Glu

22

1335

Thr
1350

Leu
1365

Leu
1380

Lys
1395

Leu
1410

Ile
1425

Thr
1440

Asp
1455

Ile
1470

Ala
1485

Gly
1500

Val
1515

Ala

Leu

Thr

Ala

Ile

Glu

Gly

Phe

Leu

Ile

Lys

Lys

Val

Thr

Ala

Asp

Val

Arg

Asn

Ser

Lys

Pro

Arg

Lys

Lys

Arg

Arg

Val

Ile

Ser

Ala

Ser

Leu

Val

Phe

Ser

Gly



Glu

Gly

His

Glu

Val

His

Arg

Asp

Ser

Asn

Gln

Ser

Gly

Thr
1520

Ser
1535

Thr
1550

Gly
1565

Ser
1580

Ser
1595

Asn
1610

Ile
1625

Pro
1640

Gly
1655

Gly
1670

Met
1685

Ala
1700

Thr

Thr

Met

Arg

Tyr

Glu

Ile

Gly

Ile

Val

Arg

Leu

Gly

Asp

Gln

Trp

Leu

Cys

Val

Gln

Ala

Leu

Val

Arg

Lys

Lys

Gly

Val

His

Asp

Gly

Gln

Thr

Val

Asp

Ile

Glu

Lys

Thr

1420378_442W02_Sequence_Listing ST25
Arg Val Met Thr Arg Arg Leu

Val

Gly

Val

Pro

Pro

Leu

Leu

Ala

Lys

Lys

Glu

Lys

Arg

Tyr
1525

Val
1540

Thr
1555

Tyr
1570

Trp
1585

Leu
1600

Pro
1615

Leu
1630

Cys
1645

Asn
1660

Glu
1675

Gln
1690

Arg
1705

Lys

Trp

Lys

Ala

Gly

Asp

Gly

Gly

Thr

Leu

Val

Val

Gly

Gly

Leu

Val

Ile

Tyr

Arg

Ser

Pro

Thr

Leu

Pagina

Met

Ser

Asp

Asp

Pro

Phe

Pro

Val

Tyr

Val

Val

Pro

Gln

Ala

Val

Ala

Pro

Lys

Ala

Ile

Val

Glu

Leu

Glu

23

1530

Glu
1545

Leu
1560

Lys
1575

Ala
1590

Gly
1605

Thr
1620

Gly
1635

Gly
1650

Ser
1665

Cys
1680

Asp
1695

Ile
1710

Arg

Gln

Trp

Glu

Lys

Thr

Leu

Ala

Phe

Leu

Val

Val

Ser

Asp

Asp

Arg

Asp

Ser

Tyr

Ile

Glu

His

Arg

Leu

Phe

Gly

Leu

Gly

Ala

Gly

Gly

Gly

Thr

Pro

Pro

Glu



Ala

Val

Arg

Ile

Gln

Ala

Ser

Ala

Pro

Ser

Phe

Thr

Glu

Ile
1715

Val
1730

Tyr
1745

Val
1760

Pro
1775

His
1790

Thr
1805

Thr
1820

Ile
1835

Gly
1850

Val
1865

Lys
1880

Thr
1895

Lys

Ala

Met

Asp

Ile

Phe

Arg

Pro

Met

Phe

Pro

Ala

Glu

Thr

Ala

Thr

Leu

Arg

Thr

Val

Pro

Asp

Asp

Ser

Gly

Phe

Arg

Glu

Thr

Met

Val

Asp

Glu

Gly

Thr

Trp

Val

Lys

Gln

1420378_442W02_Sequence_Listing ST25
Leu Arg Thr Val Ile Leu Ala

Met

Ala

Cys

Pro

Pro

Met

Thr

Glu

Val

Arg

Arg

Lys

1720

Glu
1735

Val
1750

His
1765

Asn
1780

Ser
1795

Gly
1810

Arg
1825

Val
1840

Thr
1855

Asn
1870

Val
1885

Thr
1900

Glu

Asn

Ala

Tyr

Ser

Glu

Asp

Glu

Asp

Gly

Ile

Lys

Ala Leu

Val Thr

Thr Phe

Asn Leu

Ile Ala

Ala Ala

Ala Phe

Val Pro

His Ser

Asn Glu

Gln Leu

His Gln

Pagina

Arg

His

Thr

Tyr

Ala

Ala

Pro

Glu

Gly

Ile

Ser

Glu

24

1725

Gly
1740

Ser
1755

Ser
1770

Ile
1785

Arg
1800

Ile
1815

Asp
1830

Arg
1845

Lys
1860

Ala
1875

Arg
1890

Trp
1905

Pro

Leu

Gly

Arg

Met

Gly

Phe

Ser

Ala

Thr

Ala

Lys

Asp

Thr

Pro

Thr

Leu

Asp

Tyr

Met

Asn

Trp

Val

Cys

Thr

Phe

Arg

Val

Glu

Leu

Glu

Ile

Thr

Ser

Ser

Trp

Leu

Phe

Val



Val

Arg

Gly

Ser

Pro

Glu

Ile

Ala

Glu

Pro

Thr

Met

Lys

Thr
1910

Val
1925

Glu
1940

Ala
1955

Gly
1970

Asp
1985

Tyr
2000

Asp
2015

Gln
2030

Val
2045

Asp
2060

Glu
2075

Arg
2090

Thr

Ile

Arg

Ala

Asp

His

Leu

Lys

Arg

Trp

Arg

Asp

Val

Asp

Asp

Val

Gln

Glu

Ala

Gln

Val

Lys

Leu

Arg

Ser

Leu

Ile

Ser

Ile

Arg

Tyr

His

Asp

Ala

Thr

Ala

Trp

Val

Lys

1420378_442W02_Sequence_Listing ST25
Met Gly Ala Asn Phe

Ser

Arg

Leu

Arg

Leu

Trp

Gly

Ala

Phe

Tyr

Cys

Pro

Pro

Glu
1915

Arg
1930

Ala
1945

Gly
1960

Tyr
1975

Leu
1990

Leu
2005

Ile
2020

Val
2035

Gln
2050

Phe
2065

Ala
2080

Arg
2095

Gly

Arg

Gly

Glu

Ile

Glu

Glu

Val

Asp

Glu

Trp

Leu

Pro

Ile

Gly

Ala

Ala

Gly

Leu

Ala

Gly

Val

Met

Pagina

Lys

Met

Gly

Gly

Arg

Ser

Glu

Met

Ser

Thr

Trp

Asp

Pro

Pro

Arg

Cys

Met

Leu

Phe

Lys

Ala

Thr

Thr

Ala

25

1920

Val
1935

Val
1950

Asn
1965

Ala
1980

Leu
1995

Tyr
2010

Lys
2025

Arg
2040

Gly
2055

Asn
2070

Arg
2085

Arg
2100

Lys

Ile

Thr

Pro

Glu

Leu

Arg

Leu

Gly

Ile

Asn

His

Val

Ala

Leu

His

Asn

Thr

Asp

Pro

Arg

Asp

Thr

Thr

Gly

Cys

Asp

Asp

Ala

Lys

Asp

Asn

Glu

Thr

Leu

Tyr

Ile

Glu

Ser



Asp

Arg

Gly

Val

Ala

Leu

Asn

Ala

Ile

Ile

Ala

Ala

His

His
2105

Gly
2120

His
2135

Leu
2150

Ala
2165

Leu
2180

Lys
2195

Ser
2210

Ala
2225

Pro
2240

Ile
2255

Asn
2270

Leu
2285

Ala

Ala

Met

Met

Gln

Gly

Gly

Ala

Cys

Glu

Ile

Glu

Met

Ala

Ala

Thr

Arg

Leu

Thr

Ile

Trp

Val

Pro

Ile

Leu

Gly

Leu

Phe

Glu

Ala

Pro

Val

Gly

Leu

Leu

Glu

Met

Gly

Arg

1420378_442W02_Sequence_Listing ST25
Phe Lys Glu Phe Ala

Lys

Gly

Arg

Glu

Glu

Ser

Lys

Met

Ile

Lys

Val

Trp

Arg

Ser
2110

Val
2125

Phe
2140

Thr
2155

Thr
2170

Leu
2185

Met
2200

Trp
2215

Val
2230

Gln
2245

Ala
2260

Leu
2275

Glu
2290

Met

Gln

Gly

Leu

Gly

Gly

Leu

Val

Arg

Val

Glu

Glu

Glu Ala

Glu Ala

Ser Arg

Glu Thr

Ile Phe

Phe Gly

Ser Glu

Phe Leu

Ser Pro

Gly Leu

Arg Thr

Gly Ala

Pagina

Leu

Ile

Pro

Ile

Phe

Met

Ile

Leu

Gln

Leu

Lys

Thr

26

2115

Gly
2130

Asp
2145

Tyr
2160

Met
2175

Val
2190

Val
2205

Glu
2220

Leu
2235

Asp
2250

Gly
2265

Ser
2280

Ile
2295

Ala

Thr

Asn

Lys

Leu

Leu

Thr

Pro

Val

Asn

Leu

Asp

Gly

Gly

Leu

Leu

Ala

Leu

Met

Leu

Ala

Val

Gln

Ile

Leu

Phe

Lys

Pro

Ala

Ala

Gly

Arg

Gly

Arg

Leu

Met

Thr

Ser

Ser



Met

Ala

Thr

Gly

Asp

Thr

Tyr

Ala

Asp

Gln

Val

Ala

Ser

Asp
2300

Leu
2315

Ser
2330

Val
2345

Phe
2360

Pro
2375

Met
2390

Gln
2405

Gly
2420

Val
2435

Ser
2450

Gly
2465

Pro
2480

Ile

Thr

Tyr

Leu

Gly

Leu

Tyr

Lys

Ile

Glu

Ser

Ala

Asn

Asp

Thr

Asn

Phe

Val

Thr

Leu

Arg

Val

Lys

Ala

Leu

Lys

Leu

Phe

Asn

Gly

Pro

Leu

Ile

Thr

Val

Lys

Ile

Ile

Tyr
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Arg Pro Ala Ser Ala Trp Ala

Ile

Tyr

Met

Leu

Ile

Pro

Ala

Thr

Met

Leu

Thr

Trp

2305

Thr
2320

Ser
2335

Gly
2350

Leu
2365

Val
2380

Gly
2395

Ala
2410

Asp
2425

Gly
2440

Ser
2455

Ala
2470

Asn
2485

Pro

Leu

Lys

Met

Ala

Leu

Gly

Ile

Gln

Arg

Ala

Ser

Ala Val

Met Ala

Gly Met

Ile Gly

Ile Ile

Gln Ala

Ile Met

Asp Thr

Val Leu

Thr Ala

Thr Ser

Ser Thr

Pagina

Gln

Met

Pro

Cys

Leu

Ala

Met

Leu

Trp

Thr

Ala

27

2310

His
2325

Ala
2340

Phe
2355

Tyr
2370

Leu
2385

Ala
2400

Asn
2415

Thr
2430

Ile
2445

Gly
2460

Leu
2475

Thr
2490

Ile

Ala

Thr

Tyr

Ser

Val

Ala

Pro

Ile

Ala

Trp

Trp

Ser

Tyr

Val

Gln

Ala

Gln

Ala

Arg

Val

Asp

Val

Gly

Glu

Leu

Ala

Thr

Ala

Trp

Leu

His

Ala

Val

Pro

Ala

Glu

Gly

Cys



Asn

Thr

Thr

Met

Glu

Ala

Trp

Asp

Ile

Gly

Val

Pro

Pro

Ile
2495

Val
2510

Gly
2525

Ser
2540

Val
2555

Thr
2570

Leu
2585

Leu
2600

Arg
2615

His
2630

Arg
2645

Cys
2660

Glu
2675

Phe

Thr

Glu

Ala

Cys

Gly

Val

Gly

Lys

Glu

Leu

Asp

Val

Arg

Arg

Thr

Leu

Arg

Gly

Glu

Cys

Val

Glu

Lys

Thr

Glu

Gly

Asn

Leu

Glu

Glu

His

Arg

Gly

Gln

Pro

Ser

Leu

Glu
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Leu Ala Gly Ala Ser

Ser

Ala

Gly

Phe

Glu

Ala

Gly

Arg

Glu

Val

Gly

Leu

Ala

Tyr
2500

Gly
2515

Glu
2530

Tyr
2545

Ala
2560

Val
2575

Tyr
2590

Gly
2605

Val
2620

Leu
2635

Val
2650

Cys
2665

Arg
2680

Leu

Lys

Ser

Arg

Ser

Leu

Gly

Lys

Val

Asp

Asp

Thr

Val Lys

Trp Lys

Tyr Lys

Arg Ala

Arg Gly

Gln Pro

Trp Ser

Gly Tyr

Gln Ser

Val Phe

Ile Gly

Leu Arg

Pagina

Arg

Ala

Lys

Leu

Ser

Tyr

Tyr

Thr

Tyr

His

Glu

Val

28

2505

Arg
2520

Arg
2535

Ser
2550

Lys
2565

Ala
2580

Gly
2595

Tyr
2610

Lys
2625

Gly
2640

Met
2655

Ser
2670

Leu
2685

Leu

Leu

Gly

Asp

Lys

Lys

Ala

Gly

Trp

Ala

Ser

Ser

Ile

Gly

Asn

Ile

Gly

Leu

Val

Ala

Gly

Asn

Ala

Ser

Met

Tyr

Gly

Gln

Thr

Val

Arg

Ile

Thr

Pro

Ile

Glu

Ser

Val



Gly

Leu

Gln

Asn

Thr

Met

Leu

Asn

His

Trp

Ser

Asp

Pro

Asp
2690

Cys
2705

Arg
2720

Ser
2735

Ile
2750

Asp
2765

Gly
2780

Met
2795

Ala
2810

Ala
2825

Ser
2840

Val
2855

Tyr
2870

Trp

Pro

Arg

Thr

Lys

Gly

Ser

Lys

Glu

Tyr

Leu

Val

Gly

Leu

Tyr

Tyr

His

Ser

Pro

Gly

Ile

Thr

His

Ile

Thr

Gln

Glu

Thr

Gly

Glu

Val

Arg

Thr

Ile

Trp

Gly

Asn

Gly

Gln
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Lys Arg Pro Gly Ala Phe Cys

Ser

Gly

Met

Ser

Arg

Arg

Gly

Phe

Ser

Gly

Val

Arg

2695

Thr
2710

Gly
2725

Tyr
2740

Thr
2755

Pro
2770

Ala
2785

Asn
2800

Phe
2815

Tyr
2830

Val
2845

Thr
2860

Val
2875

Met

Leu

Trp

Thr

Val

Val

Arg

Asp

Glu

Val

Gly

Phe

Met Glu

Val Arg

Val Ser

Ser Gln

Lys Tyr

Val Ser

Ile Glu

Glu Asn

Ala Pro

Arg Leu

Ile Ala

Lys Glu

Pagina

Thr

Val

Gly

Leu

Glu

Cys

Arg

His

Thr

Leu

Met

Lys

29

2700

Leu
2715

Pro
2730

Ala
2745

Leu
2760

Glu
2775

Ala
2790

Ile
2805

Pro
2820

Gln
2835

Ser
2850

Thr
2865

Val
2880

Ile

Glu

Leu

Lys

Leu

Asp

Glu

Arg

Tyr

Gly

Lys

Asp

Asp

Lys

Arg

Ser

Ser

Gly

Val

Ala

Ser

Arg

Ser

Pro

Thr

Thr

Val

Leu

Arg

Asn

Arg

Asn

Pro

Glu

Thr

Ala

Trp

Thr

Arg



Val

Ser

Val

Ala

Val

Glu

Asn

Ala

Phe

Met

Gln

Gly

Ser

Pro
2885

Ser
2900

Cys
2915

Leu
2930

Glu
2945

Arg
2960

Met
2975

Lys
2990

Leu
3005

Gly
3020

Arg
3035

Arg
3050

Arg
3065

Asp

Trp

Thr

Gly

Ala

Glu

Met

Gly

Glu

Arg

Leu

Met

Phe

Pro

Leu

Lys

Ala

Val

His

Gly

Ser

Phe

Glu

Gly

Tyr

Asp

Gln

Trp

Glu

Ile

Asn

His

Lys

Arg

Glu

Asn

Tyr

Ala

Leu
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Glu Gly Thr Arg Gln Val Met Ser Met

Lys

Glu

Phe

Asp

Leu

Arg

Ala

Ala

Ser

Val

Asp

Glu

2890

Glu
2905

Phe
2920

Glu
2935

Pro
2950

Arg
2965

Glu
2980

Ile
2995

Leu
3010

Gly
3025

Leu
3040

Asp
3055

Asn
3070

Leu

Ile

Glu

Arg

Gly

Lys

Trp

Gly

Gly

Glu

Thr

Glu

Gly

Asn

Glu

Phe

Glu

Lys

Tyr

Phe

Gly

Glu

Ala

Ala

Pagina

Lys

Lys

Lys

Trp

Cys

Gln

Met

Leu

Val

Met

Gly

Leu

His

Val

Glu

Ala

Gln

Gly

Trp

Asn

Glu

Ser

Trp

Ile

30

2895

Lys
2910

Arg
2925

Trp
2940

Leu
2955

Ser
2970

Glu
2985

Leu
3000

Glu
3015

Gly
3030

Arg
3045

Asp
3060

Thr
3075

Ser

Lys

Val

Cys

Phe

Gly

Asp

Leu

Ile

Thr

Asn

Pro

Asn

Thr

Asp

Val

Gly

Ala

His

Gly

Pro

Arg

Gln

Val

Arg

Ala

Ala

Lys

Tyr

Lys

Arg

Trp

Leu

Gly

Ile

Met



Glu

Tyr

Lys

Gly

Val

Gln

Leu

Gly

Ala

Gln

Pro

Arg

Arg

Lys
3080

Gln
3095

Thr
3110

Gln
3125

Gln
3140

Asp
3155

Gln
3170

Asp
3185

Leu
3200

Glu
3215

Phe
3230

Ser
3245

Ala
3260

Gly

Asn

Val

Val

Leu

Leu

Ser

Asp

Arg

Trp

Cys

Ile

Arg

His

Lys

Met

Val

Ile

Trp

Asn

Cys

Phe

Lys

Ser

Val

Val

Arg

Val

Asp

Thr

Arg

Leu

Gly

Val

Leu

Pro

His

Val

Ser

1420378_442W02_Sequence_Listing ST25
Ala Leu Ala Ile Ile

Ala

Val

Ile

Tyr

Asn

Leu

Trp

Val

Asn

Ser

His

Pro

Pro

Leu
3085

Lys
3100

Ile
3115

Ala
3130

Met
3145

Arg
3160

Asp
3175

Lys
3190

Asp
3205

Thr
3220

Phe
3235

Cys
3250

Gly
3265

Val

Ser

Leu

Glu

Arg

Arg

Pro

Met

Gly

Asn

Arg

Ala

Leu

Arg

Asn

Ala

Ser

Leu

Ile

Gly

Trp

Lys

His

Gly

Pagina

Arg

Gln

Thr

Glu

Glu

Lys

Asp

Lys

Asp

Leu

Gln

Trp

Pro

Asp

Phe

Glu

Lys

Arg

Asp

Val

Asn

His

Asp

Ser

31

3090

Ala
3105

Gln
3120

Thr
3135

Val
3150

Val
3165

Met
3180

Arg
3195

Arg
3210

Trp
3225

Leu
3240

Glu
3255

Ile
3270

Lys

Glu

Arg

Asn

Leu

Thr

Ala

Phe

Lys

Glu

Lys

Leu

Arg

Tyr

Lys

Gly

Leu

Glu

Asn

Val

Ala

Asp

Glu

Asp

Ile

Glu

Thr

Gly

Ser

Val

Met

Trp

Ser

His

Thr

Val

Gly

Gly

Thr
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Ala Cys Leu Ala Lys Ser Tyr Ala Gln Met Trp Gln Leu Leu Tyr
3275 3280 3285

Phe His Arg Arg Asp Leu Arg Leu Met Ala Asn Ala 1Ile Cys Ser
3290 3295 3300

Ser Val Pro Val Asp Trp Val Pro Thr Gly Arg Thr Thr Trp Ser
3305 3310 3315

Ile His Gly Lys Gly Glu Trp Met Thr Thr Glu Asp Met Leu Val
3320 3325 3330

Val Trp Asn Arg Val Trp Ile Glu Glu Asn Asp His Met Glu Asp
3335 3340 3345

Lys Thr Pro Val Thr Lys Trp Thr Asp Ile Pro Tyr Leu Gly Lys
3350 3355 3360

Arg Glu Asp Leu Trp Cys Gly Ser Leu Ile Gly His Arg Pro Arg
3365 3370 3375

Thr Thr Trp Ala Glu Asn Ile Lys Asn Thr Val Asn Met Val Arg
3380 3385 3390

Arg Ile 1Ile Gly Asp Glu Glu Lys Tyr Met Asp Tyr Leu Ser Thr
3395 3400 3405

Gln Val Arg Tyr Leu Gly Glu Glu Gly Ser Thr Pro Gly Val Leu
3410 3415 3420

<210> 4

<211> 10649

<212> DNA

<213> Dengue virus type 4 strain 814669 genome

<400> 4

agttgttagt ctgtgtggac cgacaaggac agttccaaat cggaagcttg cttaacacag 60
ttctaacagt ttgtttgaat agagagcaga tctctggaaa aatgaaccaa cgaaaaaagg 120
tggttagacc acctttcaat atgctgaaac gcgagagaaa ccgcgtatca acccctcaag 180

Pagina 32



ggttggtgaa
tagcattcat
gatggggaca
taggccgcat
tgattcccac
tggcaaaaca
gcactctcat
ccctactggt
gggtcatgta
ctttaacacc
aaggggcttg
cgctcttggc
tctttgtcct
acagagactt
gaggatgcgt
caacagccaa
taactacggc
aacagtacat
ttggaaaagg
atttggtcca
cccatgcagt
caccatcggt
ggtctggaat
tgcataagca
aggttcactg

aggatgtgac

gagattctca
cacgtttttg
gttgaagaaa
gctgaacatc
cgtaatggcg
tgaaagggsesg
tgccatggac
caataccgaa
tgggacatgc
acattcagga
gaagcatgct
aggatttatg
aatgatgctg
tgtggaagga
cacaaccatg
ggaagtggct
aacaagatgt
ttgccggaga
aggagttgtg
aattgagaac
aggaaatgac
ggaagtcaaa
tgactttaat
atggtttttg

gaattacaaa

agtgctggga
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tttctgggaa aggaccctta cggatggtgc

accggacttt
cgagtccttt
aataaggcca
ttgaacggga
ttttccttgt
agacctctct
ttgggtgaaa
cctgaagaca
acccagagcg
atgggattgg
cagagagtag
gcttatatga
gtcgccccat
gtctcaggtg
gcccagggaa
ctgttaagaa
ccaacgcaag
gatgtggtag
acatgtgcga
cttgaataca
acatccaatc
ttgccggact
gagatgattc
gatctgcctc
gagagaatgg

tctcaggaag

ccatcccacc
tcaagatact
gaaaaaggtc
caacaagaga
tgtttaagac
tgtgtgagga
ttgattgctg
gagaacggag
aaacaagagc
agagctggat
ttgggcaaac
cctacggaat
gagcatgggt
aaccaacctt
cctattgcat
gagagcctta
acagagggtg
agttttcatg
cagtggttgt
atggagttac
atggagaact
tgatgaaaat
ttccatggac
tgacatttaa

gagccatgca

aacagcaggg

gattggattc
aacgataaca
tggcgaaccc
aacagagggg
cactgtcacg
gtgcaacctc
acgagagaag
tgagacatgg
actcagaaac
aggaatccag
gcgatgcgta
cgacctggtg
ggattttgaa
tgaagcctca
tctgaaagag
gggcaatggc

ttcggggaag

aacagtccac
agccatgata
aacactcgat
gaaaaagaaa
agcaggagca
ggttcctcat

ttctgccctc
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attctgaaga
aggaaggaga
ttgctgtgcet
ctcatgatag
atcaacaaat
tataaatgcc
acgtctacct
cgctcagtag
atgtcatcgg
ccaggattcg
cgaactgtct
ggagtaggaa
ctagaacatg
ctgactaaga
atatcaaaca
gaacaggacc
tgtggcttgt
ataacaggca
aatggagaca
actcccaggt
tgtgaaccca
acatggctcg
gacacatcag
gccaagagac

gctggagcca

240

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



cagaagtgga
gtatggagaa
ttgacaaaga
gtgctggagc
ttgggcgtat
aattagaacc
cactccattg
gtgcaaaacg
tgttcacatc
ttggaggagt
cgaactcaag
ttctgggctt
tgaagtgtgg
aatttcaacc

gggtctgtgg

acgagctaaa
tgaaggggst
attcatggaa
ttttaataga
ttgaggtgga
aaggaagttc
ctgtgcatgc
agaaagcatc
gcaatggagt
agcacaatta

tagagataga

ctccggtgat
attgagaatc
gatggcagaa
tccgtgtaaa
catctcatcc
cccctttggg
gttcaggaaa
aatggccatt
attgggaaag
ctcatggatg
gaacacttca
cacagttcaa
aagcggaatt
agagtcccca
aattagatca
ctatgttctc
gttgaccaaa
gacatgggga
cggaccagac
agactatgga
agaagtgtgt
tgacatgggt
tcttattgaa
gctggaaagc
ccgccagggc

ctttggagaa
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ggaaatcaca tgtttgcagg acatcttaag

aagggaatgt
acacagcatg
gtccccatag
acccctttgg
gacagctaca
gggagttcca
ctaggtgaaa
gctgtgcacc
attagaatcc
atggctatga
gcagacatgg
tttgtggttg
gcgagactag
accacgaggc
tgggaaggag
ggcaagagag
aaagcaaaaa
acctctgaat
tttggcatgt
gaccacaggt
tattggatag
gtgaaaacat
cagatgctca
tatgccacgc

tgccccggaa

catacacgat
ggacaacagt
agataagaga
ctgagaatac
tagtgatagg
ttggcaagat
cagcttggga
aggtttttgg
taattgggtt
cgtgcatagc
gttgtgtggt
acaacgtgca
cgtctgcaat
tggaaaatgt
gacatgacct
cactcacacc
tcttcacccc
gccccaatga
tcacgaccaa
taatgtcagc
agagctcaaa
gtctgtggcc
ttccaaaatc
aaaccgtggg

caacagtcac

gtgttcagga
ggtgaaagtc
tgtaaacaag
caacagtgta
tgttggaaac
gtttgagtcc
ttttggttcc
aagtgtgtat
cttagtgttg
tgttggagga
gtcatggagt
cacttggaca
attaaatgcc
catgtggaag
cactgtagtg
cccagtgagt
agaagcaaga
acgaagagca
catatggatg
tgcaattaaa
aaaccagacc
caagacccac
atatgcgggc
cccatggcac

aattcaggag
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tgcaaagtcc
aagttttcaa
aagtatgaag
gaaaaagtgg
accaacatag
agcgcattaa
acatacagag
gttggtggac
acaaccatgt
tggattggca
atcactctgt
gggaaagaat
gaacagtaca
cacaaagatg
Ccaaataacca
gctggggatg
gatctgaaat
aatagcacat
tggaactctc
aaattccgag
gatcagaaag
tggcagatag
acactgtgga
cctttttcac
ttaggcaaat

gattgtgacc

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



atagaggccc
gccgctectg
tggagattag
gacagggcac
aatgcttgag
gtgctatcat
gggacactat
agatgtcacc
cactaatggt
aactcattga
acacccaagt
tcatggcttg
ggacaagctg
cccaagctct
ctcttaacga
agaatgatgt
tgatgagtgg
aaatggcaga
ctttctccat
tgataacagt
tgtggcaagt
ctaaaaaagc
aaactcaggt
caagaggatc
ggaatgacat

aagacgttca

atctttgagg
cacgatgcct
gcccttgagt
atcagaaact
gagaagagtc
cctgggaggc
gtctggtaga
aggatacgtg
aataggaatg
tggaatatca
gggaacctta
gaggaccatt
tcttcaaaaa
gccagtgtac
gggcataatg
ccctttagcet
tagctcagca
cataacaggc
acgggacgtc
gtcaggtctc
gaaaacacaa
cgcactgtct
tggagtaggg
agtgatctgc
gatatcatac

ggtcctcgcec
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accaccactg
cccttaaggt
gaaaaagaag
ttttctatgg
actaggaaac

ctcacatgga

ataggaggac
ctgggtgtgt
gccatgacaa
ctgggactaa
gctctttect
atggctgtgt
cagtctcatt
ctaatgactc
gctgtgggtt
ggcccaatgg
gatctgtcac
tcaagcccaa
gaggaaacca
taccccttgg
agatcaggag
gaaggagtgt
atacacatgg
cacgagactg
ggtgggggat

atagaaccag

catctggaaa
tcttgggaga
agaacatggt
gtctgttgtg
acatgatatt
tggacttact
agatccacct
ttttaaggaa
cggtgctttc
ttttgctaaa
tgactttcat
tgtttgtggt
gggtagaaat
ttatgaaagg
tagttagtct
tggcaggagg
tagagaaggc
tcatagaagt
atatgataac
caattccagt
ccctgtggga
acaggatcat
aaggtgtatt
ggagattgga
ggaggcttgg

gaaaaaatcc

actagtcacg
agatgggtgc
Caaatcacag
cctgaccttg
agttgtggtg
acgagccctc
agccatcatg
actcacttca
aattccacat
aatagtaaca
aagatcaaca
cacactcatt
aacagcactc
agcctcaaga
cttaggaagc
cttacttctg
cgccaatgtg
gaagcaggat
ccttttggtg
cacaatgacc
cgtcccctca
gcaaagaggg
tcacacaatg
gccatcttgg
agacaaatgg

taaacatgtc
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caatggtgct

tggtatggga
gtgacggccg
tttgtggaag
atcactcttt
atcatgttgg
gcagtgttca
agagagacag
gaccttatgg
cagtttgaca
atgccattgg
cctttgtgca
atcctaggag
agatcttggc
gctcttttaa
gcggcttacg
cagtgggatg
gaagatggct
aaactggcac
ttatggtaca
cccgectgceca
ttattcggga
tggcatgtaa
gctgacgtca
gacaaagaag

Caaacgaaac

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860



ctggecctttt
gaacgtctgg
gagtagttac
agccagatta
tacaccccgg
aaaggaggct
aggccctacg
gaagagagat
ccagggttcc
gtgtcgecggc
tcatgaccgc
aagacatcga
actaccaagg
attgtttgag
agtatccaaa
tgggggccaa
tcctaacaga
gcgctgctca
ttttctccgg
tgctgcttga
gggaaaaaac
ttgtggaatt
ctggcatttc
tagaagaaaa
caagatggtt

ttgccagtgg

caagacccta
ttctcccatc
caaatcaggt
tgaagtggat
agctggaaag
acgaactttg
tggactgcca
tgtagacctc
aaattacaac
tagaggatac
aacccctccc
gagggaaatt
gaaaactgtg
aaagtcggga
aacgaaactc
ttttagagcc
tgggccagag
gagaagaggg
agacccacta
caatatctac
ccaagccatt
aatgaggaga
ttacaaagat
catggaggtt
agatgcacgt

aaggaagagt

1420378_442W02_Sequence_Listing ST25

actggagaaa
atcaacagga
gattacgtca
gaggacattt
acaaaaagaa
attttagctc
atccgttatc
atgtgtcatg
cttatagtga
atctcgacca
ggagcgacag
ccggaaaggt
tggtttgttc

aagaaagtta

acggactggg
gggagagtga
agagtcattt
cgaataggaa
aaaaatgatg
accccagaag
gatggagagt
ggagaccttc
cgggaatggt
gaaatttgga
gtatacgctg

ataactctcg

ttggagcagt
aaggaaaagt
gtgccataac
ttcgaaagaa
ttcttccatc
ccacgagagt
agaccccagc
caaccttcac
tggatgaagc
gggtggaaat
atccctttcc
catggaacac
ccagcataaa
tccagttgag
actttgtggt
tagaccctag
tagcaggtcc
ggaacccagc
aagatcatgc
ggatcattcc
ttcgcctcag
cggtgtggct
gcttcacagg
ctagagaggg
accccatggc

acatcctaac

aacattagat
catcggactc
gcaagccgaa
aagattaact
aatagtgaga
ggtggeggcc
tgtgaaatca
aacaagactt
acatttcacc
gggagaggca
ccagagcaac
agggttcgac
agctggaaat
taggaaaacc
cactacagac
aagatgcctc
tattccagtg
acaagaagac
ccactggaca
aacattgttt
aggggaacaa
gagctataag
ggaaagaaat
agaaaagaaa
tttgaaggat

agagattgcc

Pagina 36

ttcaaacccg
tatggaaatg
agaattggag
ataatggact
gaagccttaa
gagatggaag
gaacacacag
ttgtcatcaa
gatccttcta
gcagccatct
agcccaatag
tggataacag
gacattgcaa
tttgatacag
atatctgaaa
aagccagtta
actccagcaa
gaccaatacg
gaagcaaaga
ggtccggaaa
aggaagactt
gtagcttctg
aaccaaattt
aagctaaggc
ttcaaggagt

agtttgccaa

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420



cttacctttc
aaagaggagg
tcatgcttgt
ggaaaggaat
tctgggtagc
tcatggtact
tctacgtcat
tgattgaaaa
tcgatgtgga
tgactcccat
ttgccaacca
acctcggtgt
cagcatcctt
aagccacaag
acgggataac

tagggcaggt

gggctttctg

acccgggaag

gttacttggc
ggggaactgg
tagacagaag
aagccaagtc
gtaagatcag
ttggctgtgg
tgaaagggta

gttggaattt

ctctagggcc
gagggcctat
agctttacta
agggaaattg
agaaattcaa
gttgataccg
attgaccatt
aacaaaaacg
cttgagacca
gctgagacac
ggcagccgtc
gccgctgtta
agtcatgctt
agaggcccag
agtaatagat
catgctacta
tgaagtcttg
gttttggaac
gggagctgga
gaccacagga
agagtttgaa
tgccctgaaa
atggattgtt
gagaggagga
tacaaaagga

ggtcaaactc

1420378_442W02_Sequence_Listing ST25

aagctcgccc
caacacgccc
ggtgctatga
tcaatgggtt
ccccagtgga
gaaccagaaa
ctcaccatca
gattttgggt
gcttcagcat
accatagaaa
ctaatggggc
gcaatgggat
ttagtccatt
aaaaggacag
ctagaaccaa
gtcttgtgtg
actttggcca
acgaccatag
ctggettttt
gagacactgg
gagtataaaa
gatgggtcta
gagagaggga
tggtcttatt

ggtccaggac

cattcagggg

ttgataacat
tgaacgaact
cagcaggcat
tgataaccat
tagcggcctc
aacaaaggac
ttggtctaat
tttaccaggt
ggacgctcta
acacgtcggc
ttggaaaagg
gctattctca
atgcaataat
ctgctgggat
tatcctatga
ctggacaact
caggaccaat
ccgtatccac
cactcataaa
gagagaagtg
gaagtggaat
aaatcaagca
tggtaaagcc
acatggcgac
atgaagaacc

ttgacgtgtt

agtcatgctc
tccggagtca
cttcctgttt
tgcggtggct
aatcatacta
cccacaagac
agcagccaac
aaaaacagaa
tgcagtagcc
caacctatct
atggccgctc
agtgaaccca
aggcccagga
catgaaaaat
cccaaaattt
actcttgatg
cttgaccttg
cgccaacatt
gaatgcacaa
gaagagacag
actagaagtg
tgcagtatct
aaaagggaaa
actcaagaac
gattcccatg

ctacaaaccc

Pagina 37

cacacaacag
ctggaaacac
ttcatgcaag
agtggcttgc
gagttttttc
aatcaattga
gagatgggsc
accaccatcc
accacaattc
ctagcagcca
cacagaatgg
acaaccttga
ttgcaggcaa
cccacagtgg
gaaaagcaat
agaacaacat
tgggagggca
ttcaggggaa
acccctagga

ctaaactcat

gacaggactg
agagggtcca
gttgtagatc
gtgactgaag
gctacttatg

acagagcaag

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980



tggacaccct
gaacattaag
tcaaagtcct
aacatggtgg
gggtgtcagg
tgaacaggtt
caggaacgag
ggcttcagcg
acagaacctg
tggtgaacgg
agttagccat
ataccagaac
ggctgtgggc
tctcaaaagt
catcagccag
ccctacacca
aaaagttagg
gagcgcggtt
gagaaaattc
aggagataga
caagaatcac
accacaagat
tcctcagacc
gtagtggaca
tccgccaaat

tgaaagaaag

gctctgtgat
agttttgaag
taacccctac
gaaccttgtc
agcgtcggga
cacaacaagg
aagtgtctcc
attgcaagaa
ggcgtatcat
ggtagtaaaa
gacagataca
accacaacca
cctccttgga
tagatcaaac
tgaagctgtg
ggaagggaaa
agagtttggc
tctggaattt
atggagtgga
caagaaggat
tgaggatgac
cctagccaaa
cacaccgaga
agttggaaca
ggaagctgaa

agttgagaaa
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attggggagt
atggtggagc
atgccaacag
agatgcccgc
aacattgtga
cataggaaac
actgaaacag
gagcacaaag
ggaagctatg
ctgctaacaa
accccttttg
aaacccggta
aagaagaaaa
gcagccatag
aatgacagcc
tgtgaatcgt
agagccaagg
gaagccctgg

gtggaagges

ggagacctaa
cttcaaaatg
gccattttca
ggagcggtga
tatggtttga
ggagtcatca

tggctgaaag

catcttctaa
catggctctc
tcatagaaga
tgtccaggaa
gctctgtgaa
ccacttatga
aaaaaccaga
aaacctggca
aagctccttc
aaccctggga
ggcaacaaag
cacgaatggt
atcccagact
gcgcagtctt
ggttttggga
gtgtctataa
gaagccgagc
gttttttgaa
aaggtctgca
tgtatgctga
aggaactgat
aactaaccta
tggatatcat
acacattcac

cacaagatga

agtgtggtgt

tccaacaata
ttcaaaacct
gctggagaaa
ctccacccat
cacaacatca
gaaggacgta
catgacaatc
ttatgatcag
gacaggctct
tgtgattcca
agtgttcaaa
tatgaccacg
gtgcacaagg
tcaggaagaa
actggttgac
catgatggga
aatctggtac
tgaagatcac
cagattggga
tgacacagca
cacggaacag
tcaaaacaaa
atccaggaaa
caacatggaa
catgcagaac

cgacaggtta

Pagina 38

gaggaaggaa
gaattctgca
ctgcagagaa
gagatgtatt
aagatgttgt
gatcttgggg
attgggagaa
gaaaacccat
gcatcctcca
atggtgactc
gagaaggtgg
acagccaatt
gaagagttca
cagggatgga
aaagaaaggg
aaacgtgaga
atgtggctgg
tggtttggca
tatatcctgg
ggctgggaca
atggctcccc
gtggtgaaag
gaccaaagag
gttcaactca

ccaaaagggt

aagaggatgg

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540



caatcagtgg
tcttcttgaa
gatggaaaaa
aggatggccg
gaatctcgca
cccagatgtg
tatgctcagc
ctcatcacca
aagacaaccc
tagggaaaag
gggcgaagaa
acgtggatta
tgtaattacc
gagcaaaccg
gccatgegcc
cccatcactg
gtggaaggac

gaaagaccag

ggattggtgt

<210> 5
<211>
<212>
<213>

DNA

<220>
<223>

<400> 5

agacgattgc
cgacatggga
ctggcaagag
ctcactagtt
gggagctgga
gtcgcttatg
agttccaacg
gtggatgacc
taatatgact
agaggatttg
cattcacacg
catgccagta
aacaacaaac
tgctgectgt
acggaagctg
acaaaacgca
tagaggttag
agatcctgct

tgttgatcca

10649

1420378_442W02_Sequence_Listing ST25

gtggtgaagc
aaggtgagga
gttccttttt
gttccatgta
tggagcttaa
tacttccaca
gaatggtttc
actgaagata
gacaagactc
tggtgtggat
gccataaccc
atgaaaagat
accaaaggct
agctccgcca
tacgcgtggc
gcaaaagggee
aggagacccc
gtctctgcaa

acaggttct

Artificial Sequence

ccctagatga
aagacattcc
gctcccacca
gaaaccagga
gagaaacagc
gaagggatct
caacaagcag
tgctcaaagt
cagtccattc
ccctgattgg
aggtcaggaa
acagtgctcc
attgaagtca
ataatgggag
atattggact
gcccgaagcc
cccaacacaa

catcaatcca

gaggtttggc
gcagtgggaa
ctttcacaag
tgaactgata
ctgcctgggc
gecgtttagcc
aacaacatgg
gtggaacaga
gtgggaagat
actttcttcc
cctgatcgga
ttcagagagt
ggccacttgt
gcgtaataat
agcggttaga
aggaggaagc
aaacagcata

ggcacagagc

acttccctcc
ccatctaagg
atctttatga
gggagagceca
aaagcttacg
tccatggcca
tcaatccacg
gtgtggatag
ataccttacc
agagccacct
aaagaggaat
gaaggagttc
gccacggttt
ccccagggag
ggagacccct
tgtactcctg
ttgacgctgg

gccgcaagat

Dengue virus type 4 recombinant clone rDEN4 genome

agttgttagt ctgtgtggac cgacaaggac agttccaaat cggaagcttg cttaacacag

ttctaacagt ttgtttgaat agagagcaga tctctggaaa aatgaaccaa cgaaaaaagg

Pagina 39

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10649

60

120



tggttagacc
ggttggtgaa
tagcattcat
gatggggaca
taggccgcat
tgattcccac
tggcaaaaca
gcactctcat
ccctactggt
gggtcatgta
ctttaacacc
aaggggcttg
cgctcttggc
tctttgtcct
acagagactt
gaggatgcgt
caacagccaa
taactacggc
aacagtacat
ttggaaaagg
atttggtcca
cccatgcagt
caccatcggt
ggtctggaat
tgcataagca

aggttcactg

acctttcaat
gagattctca
cacgtttttg
gttgaagaaa
gctgaacatc
cgtaatggcg
tgaaagggsesg
tgccatggac
caataccgaa
tgggacatgc
acattcagga
gaagcatgct
aggatttatg
aatgatgctg
tgtggaagga
cacaaccatg
ggaagtggct
aacaagatgt
ttgccggaga
aggagttgtg
aattgagaac
aggaaatgac
ggaagtcaaa
tgactttaat
atggtttttg

gaattacaaa

1420378_442W02_Sequence_Listing ST25

atgctgaaac
accggacttt
cgagtccttt
aataaggcca
ttgaacggga
ttttccctca
agacctctct
ttgggtgaaa
cctgaagaca
acccagagcg
atgggattgg
cagagagtag
gcttatatga
gtcgccccat
gtctcaggtg
gcccagggaa
ctgttaagaa
ccaacgcaag
gatgtggtag
acatgtgcga
cttgaataca
acatccaatc
ttgccggact
gagatgattc
gatctgcctc

gagagaatgg

gcgagagaaa
tttctgggaa
ccatcccacc
tcaagatact
gaaaaaggtc
gcacaagaga
tgtttaagac
tgtgtgagga
ttgattgctg
gagaacggag
aaacaagagc
agagctggat
ttgggcaaac
cctacggaat
gagcatgggt
aaccaacctt
cctattgcat
gagagcctta
acagagggtg
agttttcatg
cagtggttgt
atggagttac
atggagaact
tgatgaaaat
ttccatggac

tgacatttaa

ccgcgtatca
aggaccctta
aacagcaggg
gattggattc
aacgataaca
tggcgaaccc
aacagagggg
cactgtcacg
gtgcaacctc
acgagagaag
tgagacatgg
actcagaaac
aggaatccag
gcgatgcgta
cgacctggtg
ggattttgaa
tgaagcctca
tctgaaagag
gggcaatggc

ttcggggaag

aacagtccac
agccatgata
aacactcgat
gaaaaagaaa
agcaggagca

ggttcctcat

Pagina 40

acccctcaag
cggatggtsgc
attctgaaga
aggaaggaga
ttgctgtgcet
ctcatgatag
atcaacaaat
tataaatgcc
acgtctacct
cgctcagtag
atgtcatcgg
ccaggattcg
cgaactgtct
ggagtaggaa
ctagaacatg
ctgactaaga
atatcaaaca
gaacaggacc
tgtggcttgt
ataacaggca
aatggagaca
actcccaggt
tgtgaaccca
acatggctcg
gacacatcag

gccaagagac

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680



aggatgtgac
cagaagtgga
gtatggagaa
ttgacaaaga
gtgctggagc
ttgggcgtat
aattagaacc
cactccattg
gtgcaaaacg
tgttcacatc
ttggaggagt
cgaactcgag
ttctgggctt
tgaagtgtgg
aatttcaacc

gggtctgtgg

acgagctaaa
tgaaggggsgt
attcatggaa
ttttaataga
ttgaggtgga
aaggaagttc
ctgtgcatgc
agaaagcatc
gcaatggagt

agcacaatta

agtgctggga
ctccggtgat
attgagaatc
gatggcagaa
tccgtgtaaa
catctcatcc
cccctttggg
gttcaggaaa
aatggccatt
attgggaaag
ctcatggatg
gaacacttca
cacagttcaa
aagcggaatt
agagtcccca
aattagatca
ctatgttctc
gttgaccaaa
gacatgggga
cggaccagac
agactatgga
agaagtgtgt
tgacatgggt
tcttattgaa
gctggaaagc

ccgccagggc
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tctcaggaag
ggaaatcaca
aagggaatgt
acacagcatg
gtccccatag
acccctttgg
gacagctaca
gggagttcca
ctaggtgaaa
gctgtgcacc
attagaatcc
atggctatga
gcagacatgg
tttgtggttg
gcgagactag
accacgaggc
tgggaaggag
ggcaagagag
aaagcaaaaa
acctctgaat
tttggcatgt
gaccacaggt
tattggatag
gtgaaaacat
cagatgctca

tatgccacgc

gagccatgca
tgtttgcagg
catacacgat
ggacaacagt
agataagaga
ctgagaatac
tagtgatagg
ttggcaagat
cagcttggga
aggtttttgg
taattgggtt
cgtgcatagc
gttgtgtggc
acaacgtgca
cgtctgcaat
tggaaaatgt
gacatgacct
cactcacacc
tcttcacccc
gccccaatga
tcacgaccaa
taatgtcagc
agagctcaaa
gtctgtggcc
ttccaaaatc

aaaccgtggg

ttctgccctc
acatcttaag
gtgttcagga
ggtgaaagtc
tgtaaacaag
caacagtgta
tgttggaaac
gtttgagtcc
ttttggttcc
aagtgtgtat
cttagtgttg
tgttggagga
gtcatggagt
cacttggaca
attaaatgcc
catgtggaag
cactgtagtg
cccagtgagt
agaagcaaga
acgaagagca
catatggatg
tgcaattaaa
aaaccagacc
caagacccac
atatgcgggc

cccatggcac

Pagina 41

gctggagcca
tgcaaagtcc
aagttttcaa
aagtatgaag
gaaaaagtgg
accaacatag
agcgcattaa
acatacagag
gttggtggac
acaaccatgt
tggattggca
atcactctgt
gggaaagaat
gaacagtaca
cacaaagatg
caaataacca
gctggggatg
gatctgaaat
aatagcacat
tggaactctc
aaattccgag
gatcagaaag
tggcagatag
acactgtgga
cctttttcac

ttaggcaaat

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



tagagataga
atagaggccc
gccgctcectg
tggagattag
gacagggcac
aatgcttgag
gtgctatcat
gggacactat
agatgtcacc
cactaatggt
aactcattga
acacccaagt
tcatggcttg
ggacaagctg
cccaagctct
ctcttaacga
agaatgatgt
tgatgagtgg
aaatggcaga
ctttctccat
tgataacagt
tgtggcaagt
ctaaaaaagc
aaactcaggt
caagaggatc

ggaatgacat

ctttggagaa
atctttgagg
cacgatgcct
gcccttgagt
atcagaaact
gagaagagtc
cctgggaggc
gtctggtaga
aggatacgtg
aataggaatg
tggaatatca
gggaacctta
gaggaccatt
tcttcaaaaa
gccagtgtac
gggcataatg
ccctttagcet
tagctcagca
cataacaggc
acgggacgtc
gtcaggtctc
gaaaacacaa
cgcactgtct
tggagtaggg
agtgatctgc

gatatcatac
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tgccccggaa
accaccactg
cccttaaggt
gaaaaagaag
ttttctatgg
actaggaaac

ctcacatgga

ataggaggac
ctgggtgtgt
gccatgacaa
ctgggactaa
gctctttect
atggctgtgt
cagtctcatt
ctaatgactc
gctgtgggtt
ggcccaatgg
gatctgtcac
tcaagcccaa
gaggaaacca
taccccttgg
agatcaggag
gaaggagtgt
atacacatgg
cacgagactg

ggtgggggat

caacagtcac
catctggaaa
tcttgggaga
agaacatggt
gtctgttgtg
acatgatatt
tggacttact
agatccacct
ttttaaggaa
cggtgctttc
ttttgctaaa
tgactttcat
tgtttgtggt
gggtagaaat
ttatgaaagg
tggttagtct
tggcaggagg
tagagaaggc
tcgtagaagt
atatgataac
caattccagt
ccctgtggga
acaggatcat
aaggtgtatt
ggagattgga

ggaggcttgg

aattcaggag
actagtcacg
agatgggtgc
Ccaaatcacag
cctgaccttg
agttgtggtg
acgagccctc
agccatcatg
actcacttca
aattccacat
aatagtaaca
aagatcaaca
cacactcatt
aacagcactc
agcctcaaga
cttaggaagc
cttacttctg
cgccaacgtg
gaagcaggat
ccttttggtg
cacaatgacc
cgtcccctca
gcaaagaggg
tcacacaatg
gccatcttgg

agacaaatgg

Pagina 42

gattgtgacc
caatggtgct
tggtatggga
gtgacggccg
tttgtggaag
atcactcttt
atcatgttgg
gcagtgttca
agagagacag
gaccttatgg
cagtttgaca
atgccattgg
cctttgtgca
atcctaggag
agatcttggc
gctcttttaa
gcggcttacg
cagtgggatg
gaagatggct
aaactggcac
ttatggtaca
cccgectgcca
ttattcggga
tggcatgtaa
gctgacgtca

gacaaagaag

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800



aagacgttca
ctggecctttt
gaacgtctgg
gagtagttac
agccagatta
tacaccccgg
aaaggaggct
aggccctacg
gaagagagat
ccagggttcc
gtgtcgecggc
tcatgaccgc
aagacatcga
actaccaagg
attgtttgag
agtatccaaa
tgggggccaa
tcctaccaga
gcgctgctca
ttttctccgg
tgctgcttga
gggaaaaaac
ttgtggaatt
ctggcatttc
tagaagaaaa

caagatggtt

ggtcctcgcec
caagacccta
ttctcccatc
caaatcaggt
tgaagtggat
agctggaaag
acgaactttg
tggactgcca
tgtagacctc
aaattacaac
tagaggatac
aacccctccc
gagggaaatt
gaaaactgtg
aaagtcggga
aacgaaactc
ttttagagcc
tgggccagag
gagaagaggg
agacccacta
caatatctac
ccaagccatt
aatgaggaga
ttacgaagat
catggaggtt

agatgcacgt
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atagaaccag
actggagaaa
atcaacagga
gattacgtca
gaggacattt
acaaaaagaa
attttagctc
atccgttatc
atgtgtcatg
cttatagtga
atctcgacca
ggagcgacag
ccggaaaggt
tggtttgttc

aagaaagtta

acggactggg
gggagagtga
agagtcattt
cgaataggaa
aaaaatgatg
accccagaag
gatggagagt
ggagaccttc
cgggaatggt
gaaatttgga

gtatacgctg

gaaaaaatcc
ttggagcagt
aaggaaaagt
gtgccataac
ttcgaaagaa
ttcttccatc
ccacgagagt
agaccccagc
caaccttcac
tggatgaagc
gggtggaaat
atccctttcc
catggaacac
ccagcataaa
tccagttgag
actttgtggt
tagaccctag
tagcaggtcc
ggaacccagc
aagatcatgc
ggatcattcc
ttcgcctcag
cggtgtggct
gcttcacagg
ctagagaggg

accccatggc

taaacatgtc
aacattagat
catcggactc
gcaagccgaa
aagattaact
aatagtgaga
ggtggeggcec
tgtgaaatca
aacaagactt
acatttcacc
gggagaggca
ccagagcaac
agggttcgac
agctggaaat
taggaaaacc
cactacagac
aagatgcctc
tattccagtg
acaagaagac
ccactggaca
aacattgttt
aggggaacaa
gagctataag
ggaaagaaat
agaaaagaaa

tttgaaggat
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caaacgaaac
ttcaaacccg
tatggaaatg
agaattggag
ataatggact
gaagccttaa
gagatggaag
gaacacacag
ttgtcatcaa
gatccttcta
gcagccatct
agcccaatag
tggataacag
gacattgcaa
tttgatacag
atatctgaaa
aagccagtta
actccagcaa
gaccaatacg
gaagcaaaga
ggtccggaaa
aggaagactt
gtagcttctg
aaccaaattt
aagctaaggc

ttcaaggagt

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360



ttgccagtgg
cttacctttc
aaagaggagg
tcatgcttgt
ggaaaggaat
tctgggtagc
tcatggtact
tctacgtcat
tgattgaaaa
tcgatgtgga
tgactcccat
ttgccaacca
acctcggtgt
cagcatcctt
aagccacaag
acgggataac

tagggcaggt

gggctttctg

acccgggaag

gttacttggc
ggggaactgg
tagacagaaa
aagccaagtc
gtaagatcag
ttggctgtgg

tgaaagggta

aaggaagagt
ctctagggcc
gagggcctat
agctttacta
agggaaattg
agaaattcaa
gttgataccg
attgaccatt
aacaaaaacg
cttgagacca
gctgagacac
ggcagccgtc
gccgctgtta
agtcatgctt
agaggcccag
agtaatagat
catgctacta
tgaagtcttg
gttttggaac
gggagctgga
gaccacagga
agagtttgaa
tgccctgaaa
atggattgtt
gagaggagga

tacaaaagga
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ataactctcg acatcctaac agagattgcc

aagctcgccc
caacacgccc
ggtgctatga
tcaatgggtt
ccccagtgga
gaaccagaaa
ctcaccatca
gattttgggt
gcttcagcat
accatagaaa
ctaatggggc
gcaatgggat
ttagtccatt
aaaaggacag
ctagaaccaa
gtcttgtgtg
actttggcca
acgaccatag
ctggettttt
gagacactgg
gagtataaaa
gatgggtcta
gagagaggga

tggtcttatt

ggtccaggac

ttgataacat
tgaacgaact
cagcaggcat
tgataaccat
tagcggcctc
aacaaaggac
ttggtctaat
tttaccaggt
ggacgctcta
acacgtcggc
ttggaaaagg
gctattctca
atgcaataat
ctgctgggat
tatcctatga
ctggacaact
caggaccaat
ccgtatccac
cactcataaa
gagagaagtg
gaagtggaat
aaatcaagca
tggtaaagcc
acatggcgac

atgaagaacc

agtcatgctc
tccggagtca
cttcctgttt
tgcggtggct
aatcatacta
cccacaagac
agcagccaac
aaaaacagaa
tgcagtagcc
caacctatct
atggccgctc
agtgaaccca
aggcccagga
catgaaaaat
cccaaaattt
actcttgatg
cttgaccttg
cgccaacatt
gaatgcacaa
gaagagacag
actagaagtg
tgcagtatca
aaaagggaaa
actcaagaac

gattcccatg
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agtttgccaa
cacacaacag
ctggaaacac
ttcatgcaag
agtggcttgc
gagttttttc
aatcaattga
gagatgggsc
accaccatcc
accacaattc
ctagcagcca
cacagaatgg
acaaccttga
ttgcaggcaa
cccacagtgg
gaaaagcaat
agaacaacat
tgggagggca
ttcaggggaa
acccctagga

ctaaactcat

gacaggactg
agagggtcca
gttgtagatc
gtgactgaag

gctacttatg

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920



gttggaattt
tggacaccct
gaacattaag
tcaaagtcct
aacatggtgg
gggtgtcagg
tgaacaggtt
caggaacgag
ggcttcagcg
acagaacctg
tggtgaacgg
agttagccat
ataccagaac
ggctgtgggc
tctcaaaagt
catcagccag
ccctacacca
aaaagttagg
gagcgcggtt
gagaaaattc
aggagataga
caagaatcac
accacaagat
tcctcagacc
gtagtggaca

tccgccaaat

ggtcaaactc
gctctgtgat
agttttgaag
taacccctac
gaaccttgtc
agcgtcggga
cacaacaagg
aagtgtctcc
attgcaagaa
ggcgtatcat
ggtggtaaaa
gacagataca
accacaacca
cctccttgga
tagatcaaac
tgaagctgtg
ggaagggaaa
agagtttggc
tctggaattt
atggagtgga
caagaaggat
tgaggatgac
cctagccaaa
cacaccgcgg

agttggaaca

ggaagctgaa
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cattcagggg

attggggagt
atggtggagc
atgccaacag
agatgcccgc
aacattgtga
cataggaaac
actgaaacag
gagcacaaag
ggaagctatg
ctgctaacaa
accccttttg
aaacccggta
aagaagaaaa
gcagccatag
aatgacagcc
tgtgaatcgt
agagccaagg
gaagccctgg

gtggaaggges

ggagacctaa
cttcaaaatg
gccattttca
ggagcggtga
tatggtttga

ggagtcatca

ttgacgtgtt
catcttctaa
catggctctc
tcatagaaga
tgtccaggaa
gctctgtgaa
ccacttatga
aaaaaccaga
aaacctggca
aagctccttc
aaccctggga
ggcaacaaag
cacgaatggt
atcccagact
gcgcagtctt
ggttttggga
gtgtctataa
gaagccgagc
gttttttgaa
aaggtctgca
tgtatgctga
aggaactgat
aactaaccta
tggatatcat
acacattcac

cacaagatga

ctacaaaccc
tccaacaata
ttcaaaacct
gctggagaaa
ctccacccat
cacaacatca
gaaggacgta
catgacaatc
ttatgatcag
gacaggctct
tgtgattcca
agtgttcaaa
tatgaccacg
gtgcacaagg
tcaggaagaa
actggttgac
catgatggga
aatctggtac
tgaagatcac
cagattggga
tgacacagca
cacggaacag
tcaaaacaaa
atccaggaaa
caacatggaa

catgcagaac
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acagagcaag
gaggaaggaa
gaattctgca
ctgcagagaa
gagatgtatt
aagatgttgt
gatcttgggg
attgggagaa
gaaaacccat
gcatcctcca
atggtgactc
gagaaggtgg
acagccaatt
gaagagttca
cagggatgga
aaagaaaggg
aaacgtgaga
atgtggctgg
tggtttggca
tatatcctgg
ggctgggaca
atggctcccc
gtggtgaaag
gaccaaagag
gttcaactca

ccaaaagggt

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480



tgaaagaaag
caatcagtgg
tcttcttgaa
gatggaaaaa
aggatggccg
gaatctcgca
cccagatgtg
tatgctcagc
ctcatcacca
aagacaaccc
tagggaaaag
gggcgaagaa
acgtggatta
tgtaattacc
gagcaaaccg
gccatgegcc
cccatcactg
gtggaaggac

gaaagaccag

ggattggtgt

<210> 6
<211>
<212>
<213>

DNA

<400> 6

agttgagaaa
agacgattgc
cgacatggga
ctggcaagag
ctcactagtt
gggagctgga
gtcgcttatg
agttccaacg
gtggatgacc
taatatgact
agaggatttg
cattcatacg
catgccagta
aacaacaaac
tgctgectgt
acggaagctg
ataaaacgca
tagaggttag
agatcctgct

tgttgatcca

10735
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tggctgaaag agtgtggtgt cgacaggtta

gtggtgaagc
aaggtgagga
gttccttttt
gttccatgta
tggagcttaa
tacttccaca
gaatggtttc
actgaagata
gacaagactc
tggtgtggat
gccataaccc
atgaaaagat
accaaaggct
agctccgcca
tacgcgtggc
gcaaaaggee
aggagacccc
gtctctgcaa

acaggttct

Dengue virus type 1 clone

agttgttagt ctacgtggac cgacaagaac

ttctaacagt tttttattag agagcagatc

tcgaccgtct ttcaatatgc tgaaacgcegc

ccctagatga
aagacattcc
gctcccacca
gaaaccagga
gagaaacagc
gaagggatct
caacaagcag
tgctcaaagt
cagtccattc
ccctgattgg
aggtcaggaa
acagtgctcc
attgaagtca
ataatgggag
atattggact
gcccgaagcc
cccaacacaa

catcaatcca

gaggtttggc
gcagtgggaa
ctttcacaag
tgaactgata
ctgcctgggc
gecgtttagcc
aacaacatgg
gtggaacaga
gtgggaagat
actttcttcc
cctgatcgga
ttcagagagt
ggccacttgt
gcgtaataat
agcggttaga
aggaggaagc
aaacagcata

ggcacagagc

45AZ5 genome

aagaggatgg
acttccctcc
ccatctaagg
atctttatga
gggagagceca
aaagcttacg
tccatggcca
tcaatccacg
gtgtggatag
ataccttacc
agagccacct
aaagaggaat
gaaggagttc
gccacggttt
ccccagggag
ggagacccct
tgtactcctg
ttgacgctgg

gccgcaagat

agtttcgaat cggaagcttg cttaacgtag

tctgatgaac aaccaacgga aaaagacggg

gagaaaccgc gtgtcaactg tttcacagtt
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9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10649

60

120

180



ggcgaagaga
ttttatagca
gggctcattc
aaacatgttg
gcccacagcec
caagcaggaa
ccttattgcea
gatcactgag
gacctatgga
ggcaccacac
cgcttggaaa
gatagccctt
tattttgctg
agacttcgtg
ttgcgtcact
ggtcacaaac
caccgattcg
ctttgtgtgt
aaaaggtagc
agtccaatat
ccaagttgga
cacgtcggaa
agggctagac
caaacaatgg
gacttggaat

agtagtcgta

ttctcaaaag
ttcctaagat
aagaagaatg
aacataatga
ctggegttcc
agaggaaaat
atggatttgg
acggaaccag
acatgttctc
gtagggcttg
caaatacaaa
tttctagcac
atgctggtaa
gaaggactgt
accatggcaa
cctgeegtec
agatgtccaa
cgacgaacgt
ttaataacgt
gaaaacttaa
aatgagacca
atacagctga
tttaatgaga
tttctagact
agacaagact

ctaggatcac
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gattgctttc
ttctagccat
gagcgatcaa
acaggaggaa
atctgaccac
cacttttgtt
gagagttatg
atgacgttga
aaactggtga
gtctagaaac
aagtggagac
atgccatagg
ctccatccat
caggagctac
aagacaaacc
tgcgcaaact
cacaaggaga
tcgtggacag
gtgctaagtt
aatattcagt
cagaacatgg
cagactacgg
tggtgttgtt
taccactgcc

tgctggtcac

aagaaggagc

aggccaagga

acctccaaca
agtgttacgg
aagatctgtg
ccgaggggga
taagacctct
tgaggacaca
ctgttggtgc
acaccgacga
aagaaccgaa
ctgggctctg

aacatccatc

ggccatgegg
gtgggtegat
aacactggac
gtgcattgaa
agccacgctg
aggctgggsc
taagtgtgtg
gatagtcacc
aacaactgca
agctctaaca
gacaatgaaa
ttggacctcg
atttaagaca

aatgcacact

cccatgaaat
gcaggaattt
ggtttcaaga
accatgctcc
gagccgcaca
gcaggtgtca
atgacctaca
aatgccacgg
gacaaacgtt
acgtggatgt
agacacccag
acccagaaag
tgcgtgggaa
gtggtactgg
attgaactct
gctaaaatat
gtggaagaac
aatggttgtg
acaaaactgg
gtacacactg
accataacac
ttggattgtt
aaaaaatcat
ggggcttcaa
gctcatgcaa

gcgttgactg
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tggtgatggc
tggctagatg
aagaaatctc
tcatgctget
tgatagttag
acatgtgcac
aatgcccccg
agacatgggt
ccgtcgeact
cctctgaagg
gattcacggt
ggatcatttt
taggcaacag
agcatggaag
tgaagacgga
caaacaccac
aggacacgaa
ggctattcgg
aaggaaagat
gagaccagca
ctcaagctcc
cacctagaac
ggctcgtcca
catcccaaga

aaaagcagga

gagcgacaga

240

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



aatccaaacg
ggataaactg
gaaggaagtg
agatgcacca
gagattgata
ggagccacct
aagctggttc
acgaaggatg
cacgtctgtg
cggtgtttct
ctcaaggagc
aggagtcatg
atgtggaagc
ccaggccgac
gtgtggaatt
attaaaccac
tggaatcttg
gtggaaaagc
catcgacggc
agttgaagac
ctacactcaa
ccatgctgac
agcctecttce
tggagtcctg
caactacaga

actagatttt

tctggaacga
attttaaaag
gctgagaccc
tgcaagatcc
acagccaacc
tttggtgaga
aagaagggaa
gccatcctgg
ggaaaactga
tggaccatga
acgtcccttt
gttcaggcgg
ggcatttttg
tcccctaaga
cgatcagcca
atcttacttg
gcccaaggaa
tggggaaaag
ccaaacaccc
tatggatttg
gtgtgtgacc
atggggtact
atagaagtta
gaaagtgaga
ccaggatatt

gatttatgtg
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caacaatttt
ggatgtcata
agcatggaac
ccttctegtc
ccatagtcac
gctacattgt
gcagtatagg
gagacactgc
tacaccagat
agataggaat
caatgacgtg
actcgggatg
tcaccaatga
gactatcagc
ctcgtctega
aaaatgacat
agaaaatgat
ccaaaatcat
cagaatgccc
gaattttcac
accggctaat
ggatagaaag
agacatgcat
tgataatccc
tcacacaaac

aaggtaccac

tgcaggacac
tgtaatgtgc
tgttctagtg
ccaagatgag
tgacaaagaa
ggtaggagca
gaaaatgttt
atgggacttc
ttttgggact
agggattctg
tatcgcagtt
tgtaatcaac
agtccacacc
ggccattggg
gaacatcatg
gaaatttaca
taggccacaa
aggagcagat
tgataaccaa
gacaaacata
gtcagctgcec
tgaaaagaac
ctggccaaaa
aaagatatat
agcagggccg

tgttgttgtg

ctgaaatgca
acagggtcat
caggttaaat
aagggagtaa
aaaccagtca
ggtgaaaaag
gaagcaactg
ggttctatag
gcgtatggag
ctgacatggc
ggcatggtca
tggaaaggca
tggacagagc
aaggcatggg
tggaagcaaa
gtggtcgtag
cccatggaac
gtacagaata
agagcatgga
tggttgaaat
atcaaggata
gagacttgga
tcccacactc
ggaggaccaa
tggcacttgg

gatgaacatt
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gattaaaaat
tcaagttaga
acgaaggaac
cccagaatgg
acattgaagc
ctttgaaact
cccgtggagc
gaggggtgtt
ttttgttcag
taggattaaa
cactgtacct
gagaactcaa
aatataaatt
aggagggtgt
tatcaaatga
gagacgttag
acaaatactc
ccaccttcat
acatttggga
tgcgtgactc
gcaaagcagt
agttggcaag
tatggagcaa
tatctcagca
gcaagttaga

gtggaaatcg

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



aggaccatct
atcttgcacg
aatcagacca
aggagaagtg
aatgagatcc
tctcacaatg
caacgcttca
aatgagacca
tcttcttaca
gctaggggat
acatcagcta
ctatgcatgg
gtccacgact
accactaacc
caatgaagga
tgatgtgcca
atctggaagc
agcagaacac
gaagataaag
agcaatctca
gcagaaaaag
aagagcagtc
tcaagtagga
gggagctgtc

agacttgatc

agtgcaggtg

cttagaacca
ttaccccccc
gtcaaggaga
gacagttttt
agatggagca
ggacaattga
gacaagatgg
atgttcgcag
gttggattga
ggacttgcaa
tgggctacct
aagacaatgg
tctcaaaaaa
atgtttctta
attatggctg
ctagctggcec
tcggecgatt
tctggtgect
gatgaagaga
ggggtatacc
aaacagagat
cttgatgatg
gtaggagttt
ctcatgtacc
tcatatggag

attgctgttg

1420378_442W02_Sequence_Listing ST25

caacagtcac
tacgtttcaa
aggaagagaa
cactaggact
gaaaaatgct
catggaatga
ggatgggaac
tcgggctact
gtctggtggc
tgggcatcat
tgctgtettt
ctatgatact
caacatggct
taacagaaaa
ttggaatagt
cactaatagc
tatcactgga
cacacaacat
gagatgacac
caatgtcaat
caggagtgct
gcatttatag
ttcaagaagg
aagggaagag
gaggttggag

aaccggggaa

aggaaagaca
aggagaagac
cctagttaag
gctatgcata
gatgactgga
tctgatcagg
aacgtaccta
gtttcgcaga
atctgtagaa
gatgttgaaa
aacatttgtc
gtcaattgta
tccggtgttg
caaaatctgg
tagcattctt
tggaggcatg
gaaagcggct
actagtggag
actcaccatt
accggcgacc
atgggacaca
aattctccaa
cgtgttccac
actggaacca
gtttcaagga

gaaccccaaa

atccatgaat
gegtgctggt
tcaatggtct
tcaataatga
acattggctg
ctatgtatca
gctttgatgg
ttaacatcta
ctaccaaatt
ttactgactg
aaaacaactt
tctctcttcc
ctgggatctc
ggaaggaaaa
ctaagttcac
ctaatagcat
gaggtctcct
gtccaagatg
ctcctcaaag
ctctttgtgt
cccagccctce
agaggattgt
acaatgtggc
agttgggcca
tcctggaacg

aatgtacaga

Pagina 49

ggtgctgtag
acggcatgga
ctgcagggtc
tcgaagaggt
tgttcctect
tggttggagce
ccactttcag
gagaagttct
ccttagagga
attttcagtc
tttcattgca
ctttatgect
ttggatgcaa
gctggectcet
ttctcaagaa
gttatgtcat
gggaagaaga
atggaaccat
caactctgct
ggtatttttg
cagaagtgga
tgggcaggtc
acgtcaccag
gtgtcaaaaa
cgggagaaga

cagcgccges

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620

4680

4740

4800

4860



taccttcaag
atctggatct
ggtgacaaca
gcctctacca
acatccagga
aagaaagctg
ggcgctcaag
aaaggagata
gagagttccc
catagcagcc
catgacagcc
agatgaggaa
tttcccaggt
ctgtttaaga
gtaccagaaa
gggagcaaac
actaaaagat
cgccgeccag
ttacatggga
gctccttgac
agaaaagagt
cgtggagctc
aggcttccag
ggaggagaac
ccgctggetg

cgcagcagga

acccctgaag
cctatcgtga
agtggtacct
gagattgagg
tcgggaaaaa
cgcacgctag
ggaatgccaa
gttgacctta
aattataata
agagggtata
actccccccg
agagacattc
aaaacagtct
aagaatggga
acaaaaaata
ttccgagecg
ggcccagagc
aggagaggaa
cagcctctaa
aacataaaca
gcagcaatag
atgagaagag
tactccgaca
atggacgteg
gatgccagaa

agaagaagcg
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gcgaagttgg
acagagaggg
acgtcagtgc
acgaggtgtt
caagaagata
tcttagctcec
taaggtatca
tgtgtcacgc
tgattatcat
tctcaacccg
gatcggtgga
ctgaaagatc
ggtttgttcc
aacgggtggt
acgactggga
acagggtaat
gtgtcattct
gaattggaag
acaatgatga
caccagaagg
acggggaata
gagatctacc
gaaggtggtg
agatctggac
catactctga

tctcaggtga

agccatagct
aaaaatagta
catagctcaa
taggaaaaga
ccttccagec
cacaagagtt
gacaacagca
cactttcact
ggatgaagca
agtgggtatg
ggccttteca
atggaactca
aagcatcaaa
ccaattgagc
ctatgttgtc
agacccgagg
agccggaccg
gaaccaaaat
ggaccacgcc
gattatccca
cagactacgg
tgtctggcta
ctttgatggg
aaaagaagga
cccactggct

cctaatatta

ctagacttta
ggtctttatg
gctaaagcat
aacttaacaa
atagtccgtg
gtcgcttctg
gtgaagagtg
atgcgtctcc
cattttaccg
ggtgaagcag
cagagcaatg
ggctatgact
tcaggaaatg
agaaaaactt
acaacagaca
cggtgectga
atgccagtga
aaggaaggcg
cattggacag
gccctctttg
ggtgaagcga
tcctacaaag
gaaaggaaca
gaaagaaaga
ctgcgegaat

gaaataggga
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aacccggcac
gaaatggagt
cacaagaagg
taatggacct
aggccataaa
aaatggcaga
aacacacggg
tgtctectgt
atccagccag
ctgcgatttt
cagttatcca
ggatcactga
acattgccaa
ttgacactga
tatccgaaat
aaccggtaat
ctgtggctag
atcagtatat
aagcaaaaat
agccggagag
ggaaaacgtt
ttgcctcaga
accaggtgtt
aactacgacc
tcaaagagtt

aacttccaca

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180

6240

6300

6360

6420



acatttaacg
acaaggagga
aatgctccta
aaggggtcta
atggatggcc
gatggtgttg
atacgtggtg
actggaaacc
tgctgcaatg
cacaacaatt
cctgacagct
atcaaagatg
gctgacgcetg
actgcaagca
cccaactgtc
tgaaaaacag
gcggaccaca
ttgggaggga
ttttagggga
aggaggtagg
gctaaaccaa
ggatagatct
gagaggaacg
agtcatagac
agtcacagaa

ggcaacctat

caaagggccc
aaagcctata
gctttgatag
ggaaaaacat
agtgtggaac
cttattccag
ataggtctgt
acaaagaagg
ctggacgtag
atcactccca
attgcaaacc
gacataggag
acagcggcgg
aaagctacta
gacgggatcg
ctaggccaaa
tgggccttgt
tctccaggaa
agttatctag
agaggcacgg
ttgagcaagt
gaagccaaag
gccaaactga
ctcggttgtg
gtgaaaggat

ggatggaacc
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agaacgcctt
gacacgccat
ctgtgctgac
ccattggect
cccattggat
agccggacag
tattcatgat
acctggggat
acctacatcc
tgatgagaca
aggcagctat
ttccacttct
tattgatgct
gagaagctca
ttgcaataga
taatgttgtt
gtgaatccat
aattctggaa
caggagcagg
gagcccaagg
cagaattcaa
aggggttaaa
ggtggtttgt
gaagaggtgg
acacgaaagg

tagtaaagct

ggacaatctg
ggaagaacta
tggtggagtg
actctgcgtg
agcggectct
acagcgcact
attgacagtg
tggtcatgca
agcttcagcec
cacaattgaa
attgatggga
cgccttggeg
agtggctcat
aaaaaggaca
tttggaccct
gatactttgc
cacactagcc
caccacgata
tctggecttt
ggaaacactg
cacttacaaa
aagaggagaa
ggagaggaac
ctggtcatat
aggacctgga

atactccggg

gttatgttgc
ccagacacca
acgttgttct
attgcctcaa
atcatactgg
ccacaagaca
gcagccaatg
gctgctgaaa
tggactctct
aacacaacgg
cttgacaagg
tgctattcte
tatgccataa
gcagccggaa
gtggtttacg
acatcacaga
actggacctc
gcggtgtcca
tcattaatga
ggagaaaaat
aggagtggga
acgactaaac
cttgtgaaac
tattgcgctg
catgaggaac

aaagatgtat

Pagina 51

acaactctga
tagaaacgtt
tcctatcagg
gtgcactgtt
agttctttct
accagctagc
agatgggatt
accaccatca
atgcagtggc
caaatatttc
gatggccaat
aggtgaaccc
ttggacccgg
taatgaaaaa
atgcaaaatt
tcctectgat
tgactacgct
tggcaaacat
aatctctagg
ggaaaagaca
ttatagaggt
acgcagtgtc
cagaagggaa
ggctgaagaa
caatcccaat

tctttacacc

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740

7800

7860

7920

7980



acctgagaaa
agaagaagga
attttgcata
gcaaagaaaa
aatgtactgg
aatgctgcta
cttaggcgct
tggccagagg
caatccatac
ctcatccatg
ggtcacacaa
gaaagttgac
agccaggtgg
ggagttcaca
tcaatggaac
agagagggag
gagagagaaa
gtggttggga
gttcagcaga
catactcaga
atgggacaca
ggaacctgaa
agtaagggtg
ccagagagga
ccaactaata

aaatctagcc

tgtgacaccc
agaacgttac
aaaattctaa
catggaggaa
gtttcatgtg
aatcgattca
ggaacaagac
atagagaata
aaaacatggg
gtcaatggtg
atagccatga
acgcgtacac
ttatggggtt
agaaaagtca
tcagcaaaag
cttcataaac
aaattaggag
gcgegetttt
gagaattcac
gacatatcaa
agaataacag
catgccctat
cagagaccag
agtggacagg
agacaaatgg

gaaagagtcc
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tcttgtgtga tattggtgag tcctctccga

gtgttctaaa
atccctatat
tgctagtgeg
gaacaggaaa
caatggctca
atgtggcagt
taaaaaatga
cctatcatgg
tggtgagact
ctgacaccac
caaaagcgaa
ttctctctag
ggtcaaacgc
aggcagtgga
aaggaaaatg
agttcggaaa
tagagtttga
tcagtggagt
agattccagg
aggatgatct
tggccacgtc
cgaaaaatgg
ttggaaccta
agtctgageg

tcgactggtt

gatggtggaa
gccgagtgtg
aaatccactc
cattgtgtca
caggaagcca
agaaccagag
acacaaatca
atcatatgag
gctaaccaaa
accctttgga
acgaggcaca
aaacaaaaaa
agctattgga
agatgaacgg
tgccacgtgt
ggcaaaagga
agcccttggt
ggaaggagaa
gggaaatatg
tcagaatgag
aatctttaag
aaccgtgatg
tggcttaaac
aatcttttca

gaaaaaacat

ccatggctca
gtagaaactt
tcaagaaact
gcagtaaaca
acatatgaaa
gtggccaacc
acatggcatt
gtcaagccat
ccatgggatg
caacagaggg
gcacaaatta
cccagaatct
gcagtgttcg
ttctgggacc
gtctacaaca
agtcgcgcaa
ttcatgaatg
ggactccaca
tatgcagatg
gccaaaatca
ctaacctacc
gatgtcatat
accttcacca

cccagcgaat

ggcaccgaga

Pagina 52

acccaactat
gaggaaacca
tggagcaaat
ccactcatga
tgacatctag
gagacgtgga
tagatatcat
atgatgagga
caggatcagc
tcattcccat
tgtttaaaga
tggaggtgac
gcacaagaga
ttgatgaaaa
ttgtgcacag
tgatgggaaa
tatggtacat
aagatcactg
aacttggata
acacagccgg
ctgacatcat
aaaacaaggt
ccagacgtga
acatggaggc

tggaaacccc

ggctgaaaag

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540



aatggcaatc
cttaacagct
aaaaggatgg
tatgaaggat
ggccagagta
atatgcacaa
tgctatctgt
ccatgcccac
gatagaggaa
atacctagga
cacctgggcc
gaattatcta
ggcactctgg
agaagtcagg
caaggacgta
gctccategt
ggtagcagac
acaccagggg
aacaacaaac
attccaggca
210> 7

<211>

<212>
<213>

DNA

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

agtggagatg
ttgaatgaca
aatgattggc
gggagggaga
tcacaaggcg
atgtggcagc
tcagccgttc
catcaatgga
aacccatgga
aaaagggaag
accaacatac
gacttcatga
taagccaact
ccggattaag
aaatgaagtc
ggggatgtaa
tagtggttag
aagctgtacc
agcatattga

cagaacgcca

10703

misc_feature

(1).

nis a, c, g, or t

.(15)
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actgtgtggt
tgggaaaggt
aacaagtgcc
tagtggtgcc
ccggatggag
tgatgtactt
cagttgattg
tgacaacaga
tggaggacaa
atcaatggtg
aagtggccat
catcaatgaa
cattcacaaa
ccatagcacg
aggccgaaag
aaacccggga
aggagacccc
ctggtggtaa
cgctgggaga

aaaaatggaa

gaaaccaatc
aagaaaagac
tttctgttca
atgccgcaac
cttgagagaa
ccacaggaga
ggtcccaacc
agacatgttg
gactcatgtg
tggttcccta
aaaccaagtg
gagattcaaa
ataaaggaaa
gtaagagcta
ccacggttcg
ggctgcaaac
tcccaagaca
ggactagagg
gaccagagat

tggtgctgtt

gatgacagat
ataccgcaat
caccatttcc
caagatgaac
actgcatgcc
gacttgagat
agccgcacca
tcagtgtgga
tccagttggg
ataggcttaa
agaaggctca
aacgagagtg
ataaaaaatc
tgctgectgt
agcaagccgt
catggaagct
caacgcagca
ttagaggaga
cctgetgtcet

gaatcaacag

Dengue virus type 1 (S1 vaccine strain) genome

Pagina 53

ttgcaacagc
gggaaccttc
accagctgat
ttgtaggtag
taggcaagtc
tagcggctaa
cctggtcgat
atagggtttg
aagacgttcc
cagcacgagc
ttgggaatga
atcccgaagg
aaacaaggca
gagccccgtc
gctgectgta
gtacgcatgg
gcggggecca
ccccccgeac
ctacagcatc

gttct

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10735



<400> 7
nnnnnnnnnn

gttctgactg
agaaacacgc

ttgacaaaga

gccctggtgg
tggggaacaa
ggaaggatgc
attccaacag
agtagacaag
accctcatgg
tttctcaagc
gtaacttatg
cttgttccac
ggggectgga
ataatggccg
ttcatcctac
agggactttg
agttgtgtga
gaagccaaac
acaacagact
aggtttgtct
ggaaaaggag
attgtgcagc
catgcagtcg

tccatcacag

nnnnntggcc
ttttttgatt
ctttcaatat
gattctcact
cattccttcg
ttaaaaaatc
tgaatatctt
tgatggcgtt
aaaaagggaa
ccatggacct
agaacgaacc
ggacatgtac
acgtgggaat
aacatgccca
caatcctggc
tgacagccat
tggaaggagt
cgacgatggc
aacccgccac
cgecgcetgecc
gcaaacattc
gcatcgtgac
cagaaaacct

gaaatgacac

aggcggaact
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cgacaaagac
agagagcaga
gctgaaacgc
tggaatgctg
tttcctaaca
aaaggctatt
aaacaggaga
tcatctgacc
aagccttctg
tggtgagttg
agaagacata
caccacagga
gggattggag
gagaattgaa
atacaccata
cgctccttca
gtcaggaggg
aaaaaataaa
cttaaggaag
aacacaaggg
catggtagac
ctgtgccatg
ggaatacact
aggaaaacat

gacaggctat

agattctttg
tctctgatga
gagagaaacc
cagggacgag
atcccaccaa
aatgttctga
cgtagaactg
acacgcaacg
tttaagacaa
tgtgaagaca
gattgttggt
gagcacagaa
acacgaactg
acttggattc
ggaacgacgc
atgacaatgc
agttgggttg
Cccaacactgg
tactgtatag
gaacccaccc
agaggatggg
ttcacatgca
gtcgttataa
ggtaaagaag

ggcactgtta

agggagctga
atgaccaacg
gcgtgtcaac
gaccactaaa
cagcagggat
gaggcttcag
caggcatgat
gagaaccaca
aggacggcac
caatcacgta
gcaactccac
gagaaaaaag
aaacatggat
tgagacatcc
atttccaaag
gctgcatagg
acatagtttt
actttgaact
aggctaaact
tgaatgaaga
gaaatggatg
aaaagaacat
cacctcattc

tcaagataac

cgatggagtg

Pagina 54

gctcaacgta
gaaaaaggcg
tgtacaacag
attgttcatg
attaaaaaga
gaaagagatt
catcatgctg
catgatcgtc
gaacatgtgt
taaatgtccc
gtccacatgg
atcagtggcg
gtcatcagaa
aggctttacc
agtcctgata
aatatcaaat
agaacatgga
gataaaaaca
gaccaacacg
gcaggacaaa

tggattattt

ggagggaaaa

aggggaagaa

accacagagc

ctctccaaga

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



acgggcctcg

cacagacaat
tcaaattgga
gatgttgttg
gaaatccaga
atggacaaat
gtgaaggaaa
gacggctctc
ggccgcctga
gcagaacctc
ctggactggt
gcgaaaagaa
ttcacatcaa
agtggggtct
aactcacgta
ttgggagtta
aaatgtggca
ttccaaccag
atctgtggaa
gaattgaatc
aaaggaatca
tcatggaaaa
ctcattgatg
gaagttgagg
aagcaggatg

gtccatgctg

acttcaatga
ggttcctaga
tacagaaaga
tcttaggatc
tgtcatcagg
tacaacttaa
tagcagaaac
catgcaagac
ccacagtcaa
cattcggaga
tcaagaaagg
tggccatttt
taggaaaggc
catggactat
gcacatcact
tggtgcaggc
gtggaatatt
aatccccttc
tccgctcagt
atattctatc
tgcaggtagg
catggggtaa
gtcccgaaac
actacggctt
cattttgtga

atatgggtta
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gatggtgttg
cctaccgttg
gacactggtc
Ccaagagggs
aaacctgctg
agggatgtca
acaacatgga
cccttttgag
cccaattgta
cagctacatc
aagttccatc
gggcgacaca
tctccaccag
gaagatcctc
gtctgtgtca
cgatagtggt
cgtcacagat
aaaactggct
aacaagactg
agaaaatgaa
aaaacgatct
agcgaaaatg
agcagaatgc
tggagtattc
ctcaaaactc

ttggatagaa

ctgcaaatga
ccatggctgc
accttcaaaa
gccatgcata
ttcacaggac
tactccatgt
acaatagtca
ataatggatc
acagaaaagg
atcataggag
ggccaaatgt
gcctgggatt
gtttttggag
ataggagtta
ctggtattag
tgcgttgtga
aacgtgcata
tcagccatcc
gaaaatctta
gtgaaactga
ctgcggcctc
ctctccacag
cccaacacaa
actaccaata
atgtcagcgg

agcgcactca

aagacaaagc
ccggagcaga
atccccatgc
cagcactcac
atcttaagtg
gcacaggaaa
ttagagtaca
tggaaaaaag
acagtccagt
tggaaccagg
ttgagacaac
ttggatctct
caatctacgg
tcatcacatg
tgggaatcgt
gctggaagaa
catggacaga
agaaagctca
tgtggaaaca
ccatcatgac
aacccactga
aactccataa
acagagcttg
tatggctaag
ccataaagga

atgatacatg

Pagina 55

ttggctggtg
cacacaagga
gaaaaaacag
aggggctacg
caggctgaga
gtttaaagtt
atatgaagga
acatgttttg
caacatagaa

acaattgaag

aatgagggga
gggaggagtg
ggctgectttc
gataggaatg
gacactgtac
Caaagaacta
acaatacaag
tgaagagggc
aataacatca
aggagacatc
gttgaggtat
tcagaccttc
gaattcacta
attgagagaa
caacagagcc

gaagatagag

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



aaagcttctt
aatggagtgc
cataataaca
gagatggact
agagggccct
cgatcttgca
gaaatcagac
catgggcaga
atgctcagga
acgttaatca
gccaccatga
aaagtcagac
atgatgacca
gaactgaccg
aaatatcagc
cagaacgcat
ttaacatcct
aatccaacag
ttaaatgagg
aatgacaccc
ctaactgggc
caggcagaga
atgtcaataa
cttgtgatct

tgggaagtaa

ggaaaggctg

tcattgaagt
tagaaagcga
gaccaggcta
ttgatttctg
ctttaagaac
cactaccacc
cattgaaaga
ttgataattt
ctcgagtagg
cagggaacat
cagatgacat
caacctttgc
ccataggaat
atgcgttagc
tggcagtgac
ggaaagtgag
cacaacagaa
ccatttttct
ccatcatggc
ccatgacagg
ggtcagccga
tatcaggtag
agaatgaaga
caggactctt
agaaacaacg

aattggaaga
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caaaagttgc
gatggtaatt
tcacacacaa
cgaagggact
aaccactgcc
actaagatac
gaaagaagaa
ctcattagga
aacgaaacat
gtcttttaga
aggcatgggt
agctggactg
cgttcttctc
tttaggcatg
catcatggct
ttgcacaata
agcggactgg
aacaaccctc
ggttgggatg
accattagtg
tctggaacta
cagtccaatt
ggaagagcaa
tccggtatca
ggctggagtg

tggagcctac

cactggccaa
Ccaaagaatt
acagcaggac
acagtggtgg
tcaggaaaac
agaggtgagg
aatctggtca
atcttgggaa
gcaatattac
gacctgggaa
gtgacttatc
ctcttgagaa
tcccagagta
atggtcctca
attttgtgcg
ttggcagtgg
ataccattag
tcaagaacca
gtgagtatct
gctggaggsc
gagagagcta
ctgtcaataa
acattgacta
ataccaatta
ttgtgggatg

agaatcaagc

agtcacacac
tcgctggacc
cttggcatct
taaccgagga
tcataacgga
atggatgctg
gttctctggt
tggcactgtt
tagtcgcagt
gagtgatggt
ttgctctact
aactgacctc
gcataccaga
agatggtgag
tcccaaatgc
tgtctgtttc
cgttgacgat
gcaagaaaag
tggccagctc
ttcttactgt
ccgatgtcaa
caatatcaga
tactcattag
cagcagcagc
tcccctcacc

aaaaaggaat

Pagina 56

tctatggagt
agtgtcacaa
aggcaagctt
ctgtggaaac
atggtgttgt
gtacgggatg
cacagccgga
ccttgaagaa
ttctttcgta
tatggtgggt
agcagctttc
caaggaatta
gaccattctt
aaacatggaa
tgtgatatta
ccccctgttc
caaaggcctc
gagctggcct
tctcttaaag
gtgctacgta
atgggatgac
agatggcagc
aacaggattg
atggtacctg
accacccgtg

ccttggatat

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620



tcccagatcg
cgtggcgcetg
aaagacttaa
gaagtccagg
ggccttttta
acgtcaggat
gtcgttacaa
gacaatccag
cacccaggag
agaggcttga
gcccttagag
cgggagattg
agggtgccaa
atagcagcta
atgacagcca
gacgaagaaa
tttaaaggaa
tgcctgagaa
tatgtcaaga
ggtgccaact
ctgacagacg
gcagcacaaa

tatatggggsg

ctcctagata

gaaaaggtgg

gtggacctaa

gagctggagt
tcctaatgca
tatcatatgg
tcttggcatt
gaaccaatac
ctccaatcgt
ggagtggagc
agattgaaga
caggaaagac
gaacactaat
gacttccaat
tggacttaat
attacaacct
ggggatacat
ctcctcecggg
gagaaatccc
agactgtctg
agaatggaaa
ctagaaccaa
ttaaagctga
gcgaagagcg
gaagagggag
aacccctgga
acatcaacac

atgccattga

tgagaagagg
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ttacaaagaa

taaggggaag
aggaggttgg
ggagcctggg
tggaaccata
cgacaaaaaa
atatgtgagt
tgacatcttt
aaagagatac
cctagccccc
aagataccaa
gtgtcatgcc
gatcatcatg
ctcaactcga
tagcagagat
ggaacgttca
gtttgttcca
gagggtgata
tgactgggat
gagggttata
ggtgattctg
aataggaagg
aaatgatgaa
acctgaagga
cggtgaatat

agacctacca

ggaacatttc
aggattgaac
aagctagaag
aaaaatccaa
ggtgccgtat
ggaaaagttg
gccatagctc
cgaaagagaa
ctcccggcca
actagagtcg
actccagcta
acatttacca
gacgaagccc
gtggagatgg
ccatttcctc
tggaactccg
agcataaaaa
caactcagta
ttcgtggtta
gaccccagac
gcaggaccca
aatccaagga
gactgtgcgc
atcattccca
cgcttgagag

gtctggttgg

acacaatgtg
catcatgggc
gagaatggaa
gagccgtcca
ctctggactt
taggcctcta
agactgaaaa
gattgactat
tagtcagaga
tggcagctga
tcagggctga
tgaggctgct
attttacaga
gtgaggcagc
agagtaatgc
ggcacgagtg
ccggaaatga
ggaagacctt
caactgacat
gctgcatgaa
tgccagtgac
atgaaaatga
actggaagga
gcatgttcga
gagaagcacg

cttataaagt

Pagina 57

gcacgtcaca

ggacgtcaag
agaaggagaa
aacaaaacct
ttcccctggg
tggcaatggt
aagcattgaa
catggatctc
ggccataaaa
aatggaggaa
gcacaccggg
atcaccaatc
tccagcaagc
tggaattttt
accaattatg
ggtcacggat
catagcagcc
tgattctgaa
ctcggaaatg
accagttata
ccactctagt
tcaatatata
agctaagatg
gccagagcgt
gaaaactttt

ggctgctgaa

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180



ggtatcaact
gaagaaaatg
agatggttag
agaaagtccc
cagaaggcca
aaggcataca
acactgttgg
gggaagatga
caaatacaac
ctcattccag
atagccatcc
acaaagaaag
gacatagatc
acaccaatgt
gctaaccaag
attggagttc
gcggcetcttc
gcaaccagag
ggaataacag
ggacaagtaa
gctttgtgtg
ccagggagat
tacctggctg
ggaactggca

gggaaaagtg

gcaaaagaag

acgcagacag
tggaagtgga
atgctaggat
taaccctgaa
gagatgcact
atcatgctct
ccacagtcac
ccctgggaat
cacattggat
aaccagaaaa
tcacagtggt
acctcggact
tacgtcctgc
tgagacatag
ccacagtgct
ccctecttgce
ttttattggt
aagctcagaa
tgatagatct
tgctcctagt
aagccttaac
tctggaacac
gagctggact
acataggaga
aattccagat

gcattaaaag
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aagatggtgt
aatctggaca
ctactccgac
cctaatcaca
agacaacttg
cagtgaacta
gggaggaatc
gtgctgcata
agcagcttca
gcagaggaca
ggccgcaacc
gggaaacatt
atcagcatgg
cattgaaaat
aatgggtctc
tattgggtgt
agcacattat
aagagcagca
agatccaata
cctctgtgtg
tctagcaacc
aaccattgca
tctcttttct
aacgctagga

ctataaaaaa

aggagaaacg

tttgacggaa

aaggaagges
ccactggcgc
gagatgggca
gcggtgetgc
ccggagaccc
tttctattcc
atcacggcca
ataatattgg
ccccaggata
atggcaaacg
gcaactcagc
acgttgtatg
tcctcagtaa
gggaaaggat
tactcacaag
gccatcatag
gcgggcatca
ccctatgatc
acccaagtgc
ggacccgtgt
gtgtcaatgg
atcatgaaga
gagaaatgga
agtggaattc

gatcatcacg

ccagaaacaa
aaaggaaaaa
taaaagaatt
gactcccaac
acacggctga
tggagacatt
tgatgagcgg
gcatcctctt
agttctttct
accaattgac
aaatgggttt
aacctgagag
ccgtggccac
atgtgtccct
ggccattgtc
tcaaccctat
gaccgggact
tgaaaaaccc
caaagtttga
tgatgatgag
ccacattgtg
caaacatctt
acacaaccag
aaagcaggct
aagaagtgga

ctgtgtcgcg
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tcaaatcttg
attgaaacct
cgcagccgga
ttttatgact
agcgggtgga
gcttttgcetg
aaggggtata
atggtatgca
catagtcttg
ttatgtcatc
tctggaaaaa
caacattctg
aacatttatc
aacagccata
aaagatggac
aaccctcaca
tcaagccaaa
aactgtggat
aaagcagttg
gactacgtgg
ggaaggaaat
tagagggagt
cacgagaaga
gaacgcattg
cagaacctta

aggctcagca

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740



aaactgagat
ggttgcggea
aaaggcttaa
tggaatctag
gacacattgt
acactcagag
aaggttctta
tacggaggag
gtgtccaatg
aacagattca
ggaacccgca
atagaaaaaa
aaaacatggg
gtgaacggag
atggcaatga
acgagaaccc
ctctggaaag
aaaaaggtga
tcggegegtg
ctccatcttg
aaactaggag
gcacgcttct
gagaactccc
gaggtgagca
agaatcacaa

CacCaagaaac

ggttcgttga
gagggggctg

caaaaggagg

tacgcttaca
tgtgtgacat
tccttaacct
acccgtacat
ccttggtgag
cttccgggaa
ccatgagaca
atattggaat
taaaacaaga
cttaccatgg
tagtcagatt
cagacacaac
aagaaccaaa
aactaggaaa
gaagcaatgc
aggctgttga
aagggaaatg
agtttggtaa
tagagttcga
tgagtggagt
agaaagaagg
tagaggattt

ttgccgaggc
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aagaaatttg
gtcatactat
accaggacac
gagcggagtt
aggggaatca
agtggaaaat
gccctcagtc
aaatccactc
catagtgtca
caagaaggcc
tgaaagtgag
gcatgaaacg
cagctatgaa
gctgacaaaa
tcctttcgga
agaaggcaca
gaaaaagaca
agccttgggg
agatagtagg
tgaaacatgt
agcaaaaggc
agccctagga
agaaggagaa
aggagcaatg
aaaaaatgaa

catttttaaa

gtcacaccag
tgtggaggat
gaagaaccta
gacgtttttt
tcaccaaatc
tggttgaaca
attgaaagaa
tcacggaatt
tcagtgaaca
acctatgagc
acaccgaacc
tcatggcact
acaaaacaga
ccctgggacg
caacagcgcg
aaaaaactaa
cctagaatgt
gccatattta
ttttgggagc
gtatacaaca
agcagagcca
tttttgaatg
gggctgcata
tatgccgatg
gaaatgataa

ttgacgtatc

aagggaaagt
taaagaatgt
tccctatgtc
ttgttccacc
ccacggtaga
ataacaccca
tggaaacctt
ccacacatga
tgatttcaag
cagatgtcga
tagacataat
atgaccaaga
ctggatcagc
ttgttccaat
tcttcaaaga
tgaaaatcac
gcaccagaga
ccgatgagaa
tggttgacaa
tgatgggaaa
tatggtacat
aagaccattg
agctaggtta
acaccgcagg
Ccgaaccacat

aaaacaaggt
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agtggacctt
aagagaagtc
aacatatggg
agagaagtgt
agcgggacga
attttgcgta
acaacggaaa
gatgtactgg
aatgctgatt
cctcggaagc
tgggaaaaga
ccacccatac

atcatccatg

ggtgacacag
gaaggtggat
ggcagagtgg
agaattcaca
caagtggaaa
ggaaagaaac
aagagagaaa
gtggctcgga
gttctccaga
catcttaaga
ctgggacaca
ggcaggagaa

ggtgegtgtg

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300



caaagaccaa
agtggacaag
aggcaaatgg
atcgctgtgc
agtggagatg
ctaaatgaca
aacgactgga
ggtcgcacac
tcccagggag
atgtggagct
tcggcagtcc
catgaatgga
aatccatgga
aaaagagaag
aagaatatcc
gattacatgc
tagaaaaaca
atgctacctg
gcttgagcaa
acaaaccatg
ttacagatcg
gactagaggt
ccagagatcc
gtgctgttga
<210> 8

<211>

<212> DNA

caccaagagg
ttggtaccta
agggggaage
aagattggct
attgtgttgt
tgggaaaggt
cacaggtacc
tcgtagttcc
ctgggtggtc
tgatgtactt
cgtcacactg
tgacgacgga
tggaagacaa
accaatggtg
agacagcaat
catccatgaa
tgaaacaaaa
tgagccccgt
actgtgcagc
gaagctgtac
cagcaacaat
tagaggagac
tgctgtctcc

atcaacaggt

10713
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cacagtaatg gacatcatat cgagaagaga

tggcctcaac
aatcttcaaa
agcaagagta
gaaaccttta
taggaaggac
cttctgttca
atgcagaaac
tttacgggag
ccacagacgt
ggttccaaca
agacatgttg
aactccagtg
cggctcactg
aaaccaagtc
aagattcaga
cagaagtcag
ccaaggacgt
ctgtagctca
gcatggcgta
gggggcccaa
ccccccaaaa
tcagcatcat

tct

actttcacca
agcatccagc
gggcgtgaaa
gatgatagat
atacagcaat
caccattttc
caagatgaat
acggcctgtt
gatctcaggc
agccggacaa
acagtttgga
gaatcatggg
attgggctga
agatccctca
agagaagagg
gtcggattaa
taaaagaagt
cctgagaagg
gtggactagc
ggtgagatga
caaaaaacag

tccaggcaca

acatggaagc
acttgacagc
ggttgtcaag
ttgcaagagc
gggagccctc
acgagttaat
tgatcggcag
tggggaagtc
tagcggcaaa
cctggtccat
acaaagtgtg
aggaaatccc
caagcagagc
ttggcaatga
aagaggcagg
gccatagtac
caggccactt
tgtaaaaaat
ggttagagga
agctgtagtc
catattgacg

ggacgccaga
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ccaaaggggt

acaactaatt
ctcagaagaa
aatggccatc
tctaacagct
aagaggatgg
tatgaaagat
agcccgaatt
ttacgcccaa
tgccatctgc
acacgccagc
gatcctagaa
atacctggga
cacctgggcg
ggaatacaca
agttttgtgg
gggaaaaact
tgatgccata
ccgggaggcc
gacccctccc
tcactggaag
ctgggaaaga

aaatggaatg

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10703



<213>

<400> 8

agttgttagt ctacgtggac cgacaaagac agattctttg

gttctaactg
agaaacacgc
ttgacaaaga
gccctggteg
tggggaacaa
ggaaggatgc
actccaacag
agtagacaag
accctcatgg
tttctcaagc
gtaacttatg
cttgttccac
ggggcctgga
ataatggccg
ttcatcctac
agggactttg
agttgtgtga
gaagccaaac
acaacagact
aggtttgtct
ggaaaaggag
attgtgcagc
catgcagtgg

tccatcacag

ttttttgatt
ctttcaatat
gattctcact
cattccttcg
ttaaaaaatc
tgaatatctt
tgatggcgtt
aaaaagggaa
ccatggacct
agaacgaacc
ggacatgtac
acgtgggaat
aacatgccca
caatcctggc
tgacagccat
tggaaggagt
cgacgatggc
aacctgccac
cgecgetgecc
gcaaacattc
gcatcgtgac
cagaaaacct

gaaatgacac

aggcggaact

agagagcaga
gctgaaacgc
tggaatgctg
tttcctaaca
aaaggctatt
aaacaggaga
tcatctgacc
aagccttctg
tggtgagttg
agaagacata
caccacagga
gggattggag
gagaattgaa
atacaccata
cgctccttca
gtcaggaggg
aaaaaacaaa
cttaaggaag
aacacaaggg
catggtagac
ctgtgctatg
ggaatacact
aggaaaacat

gacaggctat

tctctgatga
gagagaaacc
cagggacgag
atcccaccaa
aatgttctga
cgtagaactg
acacgcaacg
ttcaagacaa
tgtgaagaca
gattgttggt
gagcacagaa
acacgaactg
acttggattc
gggacgacgc
atgacaatgc
agttgggttg
ccaacactgg
tactgtatag
gaacccaccc
agaggatggg
ttcacatgca
gtcgtgataa
ggtaaagaag

ggcactgtta

agggagctaa
ataaccaacg
gcgtgtcaac
gaccactaaa
cagcagggat
gaggcttcag
taggcatgat
gagaaccaca
aggatggcac
caatcacgta
gcaactccac
gagaaaaaag
aaacatggat
tgagacatcc
atttccaaag
gctgcatagg
acatagtttt
actttgaact
aggccaaact
tgaatgaaga
gaaatggatg
aaaagaacat
cacctcattc

tcaagataac

cgatggagtg

Pagina 61
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gctcaacgta
gaaaaaggcg
tgtacaacag
attgttcatg
attaaaaaga
gaaagagatt
catcatgctg
catgattgtc
gaacatgtgt
taaatgtcct
gtccacatgg
atcagtggcg
gtcatcagaa
aggctttacc
agtcctgata
aatatcaaat
agaacatgga
gataaaaaca
gaccaacacg
gcaggacaaa

tggattgttt

ggaaggaaaa

aggggaagaa

accacagagc

ctctccaaga

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



acgggcctcg

cacagacaat
tcaaattgga
gatgttgttg
gaaatccaga
atggacaaat
gtgaaggaaa
gacggctctc
ggccgectga
gcagaacctc
ctggactggt
gcgaaaagaa
ttcacatcaa
agtggggtct
aactcacgta
ttgggagtta
aaatgtggca
ttccaaccag
atctgtggaa
gaattgaatc
aaaggaatca
tcatggaaaa
ctcattgatg
gaagttgagg
aagcaggatg

gtccatgctg

acttcaatga
ggttcctaga
tacagaaaga
tcttaggatc
tgtcatcagg
tacaacttaa
tagcagaaac
catgcaagat
tcacagtcaa
cattcggaga
tcaagaaagg
tggccatttt
taggaaaggc
catggactat
gcacatcact
tggtgcaggc
gtggaatatt
aatccccttc
tccgetcagt
atattctatc
tgcaggtagg
catggggtaa
gtcccgaaac
actacggctt
tattttgtga

atatgggtta
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gatggtgttg
cctaccgttg
aacactggtc
ccaagaggeg
aaacctgctg
agggatgtca
acaacatgga
cccctttgag
cccaattgta
cagctacatc
aagttccatc
gggtgacaca
tctccaccag
gaagatcctc
gtctgtgtca
cgatagtggt
cgtcacagat
aaaactggcc
aacaagactg
agaaaatgaa
aaaacgatct
agcgaaaatg
agcagaatgc
tggagtattc
ctcaaaactc

ttggatagaa

ctgcaaatgg
ccatggctgc
accttcaaaa
gccatgcata
ttcacaggac
tactccatgt
acaatagtca
ataatggatc
acagaaaagg
atcataggag
ggccaaatgt
gcctgggatt
gtttttggag
ataggagtta
ctggtgttag
tgcgttgtga
aacgtgcata
tcagccatcc
gaaaatctta
gtgaaactga
ttgcggectc
ctctccacag
cccaacacaa
actaccaata
atgtcagcgg

agcgcactca

aagacaaagc
ccggagcaga
atccccatgce
cagcactcac
atctcaagtg
gcacaggaaa
ttagagtaca
tggaaaaaag
acagtccagt
tggaaccagg
ttgagacaac
ttggatctct
caatctacgg
tcatcacatg
tgggaatcgt
gctggaagaa
catggacaga
agaaagcgca
tgtggaaaca
ccatcatgac
aacccactga
aactccacaa
acagagcttg
tatggctaag
ccataaagga

atgatacatg
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ctggctggtg
cacacaagga
gaaaaaacag
aggggctacg
caggctgaga
gtttaaaatt
atatgaagga
acatgttttg
caacatagaa

acaattgaag

aatgagggga
gggaggagtg
ggctgetttc
gataggaatg
gacactgtac
caaagaacta
acaatacaag
tgaagaggsgc
gataacatca
aggagacatc
gttgaggtat
tcagaccttc
gaattcactg
attgagagaa
caacagagcc

gaagatagag

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



aaagcttctt
aatggagtgc
cataataaca
gagatggact
agagggccct
cgatcttgca
gaaatcagac
catgggcaga
atgctcagga
acgctaatca
gccaccatga
agagtcagac
atgatgacta
gaactgaccg
aaatatcagc
cagaacgcat
ttaacatcct
aatccaacag
ttaaatgagg
aatgacatcc
ctaactgggc
caggcagaga
atgtcaataa
cttgtgatct
tgggaagtaa

ggaaaagctg

tcattgaagt
tagaaagcga
gaccaggcta
ttgatttctg
ctttaagaac
cactaccacc
cattgaaaga
ttgacaattt
ctcgagtagg
cagggaacat
cagatgacat
caacctttgc
ccataggaat
acgcgttagc
tggcagtgac
ggaaagtgag
cacaacagaa
ccatttttct
ccatcatggc
ccatgacagg
ggtcagccga
tatcaggtag
agaatgaaga
caggactctt
agaaacaacg

aattggaaga
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caaaagttgc
gatggtcatt
ttacacacaa
cgaagggact
aaccactgcc
actaagatac
gaaagaagaa
ctcattagga
aacaaaacat
gtcttttaga
aggcatgggt
agctggactg
cgttcttcte
tctaggcatg
catcatggct
ttgcacaata
agcggactgg
aacaaccctc
ggttgggatg
accattagtg
tctggaatta
cagtccaatc
ggaagagcaa
tccggtatca
ggctggagtg

tggagcctac

cactggccaa
ccaaagaatt
acagcaggac
acagtggtgg
tcaggaaaac
agaggtgagg
aatctggtca
atcttgggaa
gcaatattac
gacctgggaa
gtgacttatc
ctcttgagaa
tcccagagta
atggtcctca
attttgtgeg
ttggcagtgg
ataccattag
tcaagaacca
gtgagtatct
gctggagggc
gagagagcta
ctgtcaataa
acactgacta
ataccaatta
ctgtgggatg

agaatcaagc

agtcacacac
tcgetggacc
cttggcatct
taaccgagaa
tcataacgga
atggatgttg
gttctctggt
tggcactgtt
tagtcgcagt
gagtgatggt
tcgctctact
aactgacctc
gcataccaga
agatggtgag
tcccaaatgc
tgtctgtttc
cgttgacgat
acaagaaaag
tggccagctc
tccttactgt
ccgatgtcaa
caatatcaga
tactcattag
cagcagcagc
tccectcacc

aaaaaggaat

Pagina 63

cctatggagt
agtgtcacaa
aggcaagctt
ctgtggaaac
atggtgttgt
gtacgggatg
tacagccgga
ccttgaagaa
ttctttegtg
tatggtgggt
agcagctttt
caaggaatta
gaccattctt
aaacatggaa
tgtgatatta
cccectgetce
caaaggtctt
gagctggcect
tctcttaaag
gtgctacgtg
atgggatgac
agatggcagc
aacaggattg
atggtacctg
accacccgtg

ccttggatat

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620



tcccagatcg
cgtggegctg
aaagacttaa
gaagtccagg
ggccttttta
acgtcaggat
gtcgttacaa
gacaatccag
cacccaggag
agaggcttga
gcccttagag
cgggagattg
agggtgccaa
atagcagcta
atgacagcca
gacgaagaaa
tttaaaggaa
tgcctgagaa
tatgtcaaga
ggcgccaact
ttgacagacg
gcagcacaaa

tatatggggsg

ctcctagata

gaaaaggtgg

gtggacctaa

gagctggagt
tcctaatgca
tatcatatgg
tcttggeatt
gaaccaacac
ctccaatcgt
ggagtggagc
agattgaaga
caggaaagac
gaacactaat
gacttccaat
tagacttaat
attacaacct
ggggatacat
ctcctecggg
gagaaattcc
agactgtctg
agaatggaaa
ctagaaccaa
ttaaagctga
gcgaagagceg
gaagagggag
aaccactgga
atatcaacac

atgccattga

tgagaagagg
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ttacaaagaa

taaggggaag
aggaggttgg
ggagccaggsg
tggaaccata
cgacaaaaaa
atatgtgagt
tgacatcttt
aaagagatac
cctagccccc
aagataccaa
gtgtcatgcc
gatcatcatg
ctcaactcga
tagtagagat
ggaacgttca
gtttgttcca
gagggtgata
tgactgggat
gagggtcata
ggtgattctg
aataggaagg
aaatgatgaa
acctgaagga
cggtgaatat

agacctacca

ggaacatttc
aggattgaac
aagctagaag
aaaaatccaa
ggtgccgtat
ggaaaagttg
gccatagctc
cgaaagagaa
ctcccggeca
actagagtcg
actccagcta
acatttacca
gacgaagccc
gtggagatgg
ccatttcctc
tggaactctg
agcataaaaa
caactcagta
ttcgtggtta
gaccccagac
gcaggaccca
aatccaagga
gactgtgcgc
atcattccca
cgcttgagag

gtctggttgg

acacaatgtg
catcatgggc
gagaatggaa
gagccgtcca
ctctggactt
taggtctcta
agactgaaaa
gattgactat
tagtcagaga
tggcagctga
tcagggctga
tgaggctgct
attttacaga
gggaggeagc
agagcaatgc
ggcacgagtg
ccggaaatga
ggaagacctt
caactgacat
gctgcatgaa
tgccagtgac
atgaaaatga
actggaagga
gcttgttcga
gagaagcacg

cttataaagt
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gcacgtcaca

ggacgtcaag
agaaggagaa
aacaaagcct
ttcccctggg
tggcaatggt
aagcattgaa
catggatctc
ggccataaaa
aatggaggaa
gcacaccggg
atcaccaatc
tccagcaagc
tggaattttt
accaattatg
ggtcacggat
catagcagcc
tgattctgaa
ctcggaaatg
accagttata
ccactctagt
tcaatatata
agctaagatg
gccagagegt
gaaaactttt

ggcagctgaa

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120

6180



ggtatcaact
gaagaaaatg
agatggttag
gcagccggaa
tttatgactc
gcgggtggaa
cttttgctga
aggggtatgg
tggtatgcac
atagtcttgc
tatgtcatca
ctggaaaaaa
aacattctgg
acatttatca
acagccatag
aagatggaca
accctcacag
caagccaaag
actgtggatg
aagcagttgg
actacgtggg
gaaggaaatc
agagggagtt
acgagaagag
aacgcattgg

agaaccttag

acgcagacag
tggaagtgga
atgctaggat
gaaagtccct
agaaggccag
aggcatacaa
cactgttggc
ggaagatgac
aaatacagcc
tcattccaga
tagccatcct
caaagaaaga
acatagatct
caccaatgtt
ctaaccaagc
ttggagttcc
cggctcttcet
caactagaga
gaataacagt
gacaagtaat
ctttgtgtga
cagggagatt
acctggctgg
gaactggcaa
ggaaaagtga

caaaagaagg
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aagatggtgt
aatctggaca
ctactccgac
aaccctgaac
agatgcacta
tcatgctctc
cacagtcacg
cctgggaatg
acattggata
accagaaaag
cacagtggtg
cctcggactg
acgtcctgca
gagacatagc
cacagtgcta
cctccttget
tttattggta
agctcagaaa
gatagatcta
gctcctagtc
agccttaact
ctggaacaca
agctggactt
tataggagaa
attccagatc

cattaaaaga

tttgacggaa
aaggaagggg
ccactggcgc
ctaattacag
gacaacttgg
agtgaattac
ggaggaatct
tgctgcataa
gcagcctcaa
cagaggacac
gccgcaacca
ggaaacattg
tcagcatgga
attgaaaatt
atgggtctcg
attgggtgtt
gcacattatg
agagcagcag
gatccaatac
ctctgegtga
ctagcaactg
accattgcag
ctcttttcta
acgttaggag
tacaaaaaaa

ggagaaacgg

ccagaaacaa
aaaggaaaaa
taaaagagtt
agatgggcag
cggtgctgea
cggagaccct
tcctattcct
tcacggccag
taatattgga
ctcaggataa
tggcaaacga
caactcagca
cgttgtatgc
cctcagtaaa
gaaaaggatg
actcacaagt
ccatcatagg
cgggcatcat
cctatgatcc
cccaagtgct
gacccgtgtc
tgtcaatggc
tcatgaagaa
agaaatggaa
gtggaattca

atcatcacgc

Pagina 65

tcaaatcttg
attgaaacct
caaggaattt
actcccaact
cacggctgaa
ggagacattg
gatgagcgga
catcctctta
gttctttete
tcaattgact
aatgggtttt
acctgagagc
cgtggctaca
tgtgtcccta
gccattgtca
caaccctata
accgggactt
gaaaaaccca
aaagtttgaa
gatgatgagg
cacattgtgg
aaacatcttt
cacaaccagc
aagcagactg
agaagtggac

tgtgtcgcga

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680

7740



ggctcagcaa
gtggaccttg
agagaagtta
acatatgggt
gagaagtgtg
gcgggacgaa
ttttgcgtaa
caacggaaat
atgtactggg
atgctgatca
ctcggaageg
gggaaaagaa
cacccataca
tcatccatgg
gtgacacaga
aaggtggata
gcagagtggc
gaattcacaa
aagtggaaat
gaaaggaacc
agagagaaaa
tggctcggag
ttctccagag
atcttaagag

tgggacacaa

gcaggagaac

aactgagatg
gttgtggcag
aaggcttaac
ggaatctagt
acacattgtt
cactcagagt
aggttcttaa
acggaggagc
tgtccaatgc
acagattcac
gaacccgcaa
tagaaaaaat
aaacatgggc
tgaacggagt
tggcaatgac
cgagaaccca
tctggaaaga
aaaaggtgag
cggegegtga
tccatcttga
aactaggaga
cacgcttctt
agaactccct
aggtgagcaa
gaatcacaat

acaagaaact
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gttcgttgaa aggaatttgg tcacaccaga

aggggectgg

aaaaggagga

acgcttacag
gtgtgacata
cctcaaccta
cccgtacatg
cttggtgaga
ttccgggaac
tatgagacac
tattggaatt
aaaacaagag
ttaccatggc
agtcagattg
agacacaact
agaaccaaaa
actaggaaag
aagcaatgca
agccgttgaa
agggaaatgt
gtttggtaaa
agagtttgaa
gagtggagtg
gaaagaagga
agaggatttg

tgccgaggcec

tcatactatt
ccaggacacg
agcggagttg
ggggaatcat
gtggaaaatt
ccctcagtca
aatccactct
atagtgtcat
aagaaggcca
gaaagtgaga
catgaaacgt
agctatgaaa
ctgacaaaac
ccttttggac
gaaggcacaa
aaaaagacac
gccttggges
gatagtaggt
gaaacatgtg
gcaaaaggca
gccctaggat
gaaggagaag
ggagcaatgt
aaaaatgaag

atttttaaat

gtggaggatt
aagaacctat
atgttttttt
caccaaatcc
ggctgaacaa
ttgaaagaat
cacggaattc
cagtgaacat
cctatgagcc
caccgaacct
catggcacta
caaaacagac
cctgggacgt
aacagcgcgt
aaaaactaat
ctagaatgtg
ccatattcac
tttgggagct
tatacaacat
gcagagccat
ttttgaatga
ggctgcataa
atgccgatga
aaatgataac

tgacgtacca

Pagina 66

agggaaagta
aaagaatgta
ccctatgtca
tgttccacca
cacggtagaa
taacacccaa
ggaaacctta
cacacatgag
gatttcaaga
agatgtcgac
agacataatt
tgatcaagac
tggatcagca
tgttccaatg
cttcaaagag
gaaaatcacg
taccagagaa
cgatgagaac
ggttgacaag
gatggggaaa
atggtacatg
agaccattgg
gctaggttac
caccgcaggc
gaaccacatg

aaacaaggtg

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240

9300



gtgcgtgtgc
caaaggggta
caactaatta
tcagaagaaa
atggccatca
ctaacagctc
agaggatgga
atgaaagatg
gcccgaattt
tacgcccaaa
gccatctget
cacgccagcc
atcctagaaa
tacctgggaa
acctgggcga
gaatacacag
gttttgtggt
ggaaaaacta
gatgccatag
ccgggaggec
gacccctccc
tcactggaag

ctgggaaaga

aaatggaatg

<210> 9
<211>

aaagaccaac
gtggacaagt
ggcaaatgga
tcgectgtgea
gtggagatga
taaatgacat
acgactggac
gtcgcacact
cccagggagc
tgtggagctt
cggcagtccc
atgaatggat
atccatggat
aaagagaaga
agaatatcca
attacatgcc
agaaaaacat
tgctacctgt
cttgagcaaa
acaaaccatg
ttacagatcg
gactagaggt
ccagagatcc

gtgctgttga

10696
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accaagaggc
tggtacctat
gggggaagga
agattggcta
ttgtgttgtg
gggaaaggtt
gcaggtgccc
cgtagttcca
tgggtggtct
gatgtacttc
atcacactgg
gacgacggaa
ggaagacaaa
ccaatggtgc
gacagcaata
atccatgaaa
gaaacaaaac
gagccccgtc
ctgtgcagcc
gaagctgtac
cagcaacaat
tagaggagac
tgctgtctcec

atcaacaggt

acagtaatgg
ggcctcaaca
atcttcaaaa
gtaagagtag
aaacctttag
aggaaggaca
ttctgttcac
tgcagaaacc
ttacgggaga
cacagacgtg
attccaacaa
gacatgttga
actccagtgg
ggctcgctga
aaccaagtca
agattcagaa
agaagtcagg
caaggacgtt
tgtagctcca
gcatggcgta
gggggcccaa
ccccccaaaa
tcagcatcat

tct

acatcatatc
ctttcaccaa
gcatccagca
ggcgtgaaag
atgatagatt
tacagcaatg
accattttca
aagatgaatt
cggectgttt
atctcaggct
gccggacaac
cagtttggaa
aatcatggga
ttgggctgac
gatccctcat
gagaagagga
tcggattaag
aaaagaagtc
cctgagaagg
gtggactagc
ggtgagatga
caaaaaacag

tccaggcaca

Pagina 67

gagaagagac
catggaagca
cttgacagcc
gttgtcaaga
tgcaagagct
ggagccctca
cgagttaatt
gatcggcaga
ggggaagtct
agcggcaaat
ctggtccata
cagagtgteg
ggaaatccca
aagcagagcc
tggcaatgag
agaggcagga
ccatagtacg
aggccatttt
tgtaaaaaat
ggttagagga
agctgtagtc
catattgacg

gaacgccaga

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10713



<212>
<213>

DNA
<400> 9

agttgttagt
tgctgacagt
aaaaccgtct
ggcgaagaga
gtttatagct
gggtaccttt
aaacatgctg
accagcaaca
gaagaatgaa
actcatagcc
cattaccgaa
gacttatgga
agctccccat
agcttggaga
actagcccta
tatactatta
agattttgtg
gtgtgtgact
ggccactcag
aaccgactca
ctacgtgtgt
caagggaagc

ggtgcaacat

ccaggtggga

ctacgtggac
tttttattag
atcaatatgc
ttctcaagag
ttcctcagat
aagaagtcgg
agcattatca
cttgctttcc
agaggaaaat
atggatttgg
gtggagcctg
acatgcaatc
gtcggcatgg
caagtcgaga
tttcttgccc
atgctggtta
gaaggcctat
accatggcta
ctggcgaccc
agatgtccca
aagcatacat
ttggtgacat
gagaacctca

aatgaaacgc

cgacaagaac
agagcagatc
tgaaacgcgt
gattgctgaa
ttctagccat
gggctattaa
acaaacggaa
acttaacttc
ccctactttt
gagagatgtg
aagacattga
aagctggaga
gactggacac
aggtagagac
attacatagg
ccccatccat
cgggagctac
agaacaagcc

taaggaagct

cccaagggga
acgtggacag
gcgcgaaatt
aatacaccgt

agggagttac

agtttcgact
tctgatgaac
gagaaaccgt
cggccaagga
tccaccgaca
ggtcttaaaa
aaagacatcg
acgagatgga
taagacagcc
tgatgacacg
ctgttggtgc
gcatagacgc
acgcactcaa
atgggccctt
cacttccttg
gacaatgaga
gtgggttgac
cacgctggac
atgcattgag
agcgatttta
aggctgggga
tcaatgttta
catcatcaca

ggctgagata

Dengue virus type 3 virus complete RNA genome

cggaagcttg
aaccaacgga
gtgtcaactg
Ccaatgaaat
gcaggagtct
ggcttcaaga
ctctgtctca
gagccgcgea
tctggaatca
gtcacttaca
aaccttacat
gataagagat
acctggatgt
aggcacccag
acccagaaag
tgtgtgggag
gtggtgctcg
atagagcttc
ggaaaaatta
cctgaggagc
aacggttgtg
gaatcaatag
gtgcacacag

acatcccagg

Pagina 68
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cttaacgtag
aaaagacggg
gatcacagtt
tggttatggc
tggctagatg
aggagatctc
tgatgatgtt
tgattgtggg
acatgtgcac
aatgccccca
cgacatgggt
cagtggcgtt
cggctgaagg
ggtttaccat
tggttatttt
taggaaacag
agcacggtgg
agaagactga
ccaacataac
aggaccagaa
gtttgtttgg
agggaaaagt
gagaccaaca

catcaaccgc

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440



tgaagccatt
ggatttcaat
atggttcttt
gaacaggaaa
tgtccttgga
aacctcagga
attgaaactc
agtctccgaa
accctgcaag
gatcacagcc
tccttttggg
gtacaggaag
catggccatc
attagggaaa
ctcctggata
aaacacttct
cgtggtgcaa
aagtggaatt
agactccccc
aattaggtca
ctacatatta
cttagagcaa
aacatggggt
tgggccaagc
agattacggg

Cccaactatgt

ttacctgaat
gaaatgattt
gacttacccc
gagcttcttg
tcacaagagg
ggcacaagta
aaggggatga
acgcagcatg
attcctttct
aatccagtgg
gaaagtaata
ggaagctcga
ttgggagaca
atggtccacc
atgaaaattg
atgtcatttt
gctgacatgg
ttcgtcacta
aaaagagtgg
acaaccagaa
tgggaaaacg

gggaaaagaa

ttggcaaaaa
acaccggagt
ttcggagttt

gaccataggc
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atggaaccct cgggctagaa tgctcaccac

tattgacaat
taccatggac
tgacatttaa
gagcaatgca
tttttgcggg
gctatgcaat
ggacaatact
ccacggagga
tgaccaagaa
tagtaattgg
ttgggaagat
cagcctggga
aaatatttgg
gaataggtgt
catgcattgc
ggtgtgtcat
atgaggtcca
caacagccat
tggagaacct
acattaaatt
cactaacacc
tagtgacagc
gtccaagtgc
tcacaaccaa

taatgtcggc

gaagaacaaa
atcaggagct
aaatgcacat
tacagcactg
gcacttaaaa
gtgcttgaat
cattaaggtt
tggacaaggg
ggaggagcct
aattggagac
gttcgaggcc
ctttggatca
gagtgcttac
cctcttaacc
gataggaatc
aaactggaaa
cacctggaca
tgcaggcgct
cttgtggaag
aacggtagtt
acaacccatg
tgaaacacaa
ctcaagagca
catatggctg

agccgtcaag

gcatggatgg

acaacaaaaa
gcaaaaaagc
acaggagcta
tgtagactca
acctttgtgt
gagtacaaag
aaagctcaca
gtcaacattg
aaagccctga
actgccagag
gtgggtggtg
acagccctat
tggatagggt
attacactct
ggcaaagaac
gagcaataca
tgggagaatg
caaatagcca
gtaggcgaca
gagctaaaat
aattcctctt
tggaatgtgt
aaactccgag

gatgagaggg

Pagina 69

ggacaggttt
tacatagaca
caccaacttg
aagaagtagt
cagagatcca
agatggacaa
tgaagaaaga
gggaagatgc
atggcagact
aggctgaacc
aaatcaactg
gtgcaaggceg
ttttgaattc
ttagtggagt
tgaattcaaa
atctgggggt
tcaaatgtgg
aatttcaagc
gagtgtgcegg
atgaactgaa
taactggggt
attcttggaa
tcataataga
gggaggtgga
aggtgtacac

ccgtacacgc

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



cgacatgggc

cctcatagag
gctagagagt
caggcccggs
cttcaactat
atcattgaga
cacacttcct
acccattaat
ggtggacaac
aggaaaattt
ctcagggcaa
ctctgacaga
gccattcttg
gggagttggg
gaatggaatt
actatggacg
ctggagaaca
gagcatgagg
accacttttt
gggggtgatg
gcccatggcet
cacgtcagca
gcaaacagga
aaaagatgac
atcaggcatc

gCaaacccaa

tattggatag
gtgaaaacct
gacatgatta
taccacaccc
tgtgaaggaa
acaacaacag
cccctgegat
gagaaagaag
ttcacaatgg
gggaaaaaac
ataacatgga
atggggatgg
gctttgggat
ttggccatgg
gctttgggsc
gcattagttt
gccactctga
aaaacagatt
attttcagtc
gcagttggac
ggaccattag
gacctcactg
gtgtcccaca
gagactgaga
tttccatact

agatccggcg
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aaagccaaaa
gcacatggcc
tcccaaagag
aaacggcagg
caacagttgt
tgtcagggaa
acatgggaga
agaacatggt
gtgtcttgtg
acatgattgc
gaggcatggc
gcgtcactta
tcttcctgag
cagcaacgtt
tcatggctct
ccctaacgtg
ttttagccgg
ggctcccaat
tgaaagatac
ttgtgagcat
tggctggess
tagaaaaagc
atttaatgat
acatcttaac
ccatacccgc

tcctatggga

gaatggaagt
aaaatcacac
tctagctggt
accctggcac
catctcagaa
gttgatacac
agacggctgc
aaagtctcta
tttggcaatc
aggggttctc
gcacacactc
cctagctcta
gaaactgaca
acgactgcca
taaactgata
ttcaaataca
aatttcgctt
gactgtggca
actcaaaagg
tctagctagt
cttgctgata
agcagatgta
cacagttgat
agtgctttta
aacaatgttg

cgtacccagc

tggaagctag
actctttgga
cccatttcgc
ttaggaaaat
aactgtggga
gaatggtgtt
tggtatggca
gcctcagcag
ctctttgaag
ttcacgtttg
ataatgattg
attgcaacat
tctagagaaa
gaggacattg
acacaatttg
attttcacgt
ttgccagtgt
gctatgggag
agaagctggc
tctctcctta
gcgtgctacg
acatgggagg
gatgatggaa
aaaacagcac
gtctggcata

cccccagaga

Pagina 70

aaaaagcatc
gcaatggtgt
aacacaacca
tggagctgga
caagaggccc
gccgctcgtg
tggaaatcag
ggagtggaaa
aggtgatgag
tgctcctcect
ggtccaacgc
ttaaaattca
atttattgct
aacaaatggc
aaacatacca
tgactgttgc
gccagtcttc
ttccacccct
cactgaatga
ggaatgatgt
tcataactgg
aagaggccga
caatgagaat
tactaatagt
cttggcaaaa

cacagaaagc

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560



ggaactggaa
gggggttgga
agtgttgaca
gatttcatac
ggttattgcc
tcagacaaca
atctcccatc
aaagaatgga
accagagttg
tgggtcagga
cttaaggact
gaaagggctc
gattgttgat
tccaaactac
ggctagaggg
agcaacaccc
agagagagac
tgggaagaca
gcggaaaaat
aaagaccaaa
caatttcata
agatggaccc
gcaaaggaga
gggccagcct
ggacaacatc

gtcagccgcc

gaaggggtct

gtacagaaag
cacaatggga
ggaggaggat
gtagagcctg
acaggggaaa
ataaacagag
ggctatgtta
gaagaagaga
aagacgcgga
ctaattttgg
ccaataaggt
ctaatgtgtc
aacttgataa
tacatatcaa
cctggaacag
ataccggaac
gtgtggtttg
ggaaaaaagg
ctgaatgatt
gcagatagag
gagcgggtga
gggagagttg
ctcaacaaag

aacCacaccag

atagacggcg
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ataggatcaa
aaggagtttt
aaagactgga
ggagattgag
ggaagaaccc
taggagcaat
agggaaaggt
gtggaatagc
tgttcaaaaa
aatatcttcc
caccaacaag
atcaaacaac
acgcaacgtt
taatggatga
ctcgtgtagg
ctgatgcctt
gctcatggaa
tccctagcat
tcattcaact
gggactttgt
tgatcgaccc
tcctggcectgg
gcaggaaccc
atgaagacca
aagggattat

aataccgcct

acagcaagga
ccacaccatg
accaaactgg
tgcacaatgg
aaagaacttt
tgcactggat
agtgggactg
gcaaacaaat
gcgaaatcta
agctattgtt
ggtagttgca
tgcaacaaaa
cacaatgcgc
ggctcatttc
aatgggagag
tcctcagagc
ttcaggcaat
caaagccgga
cagcaggaag
ggtgacaaca
aagaagatgt
accaatgcca
acaaaaagaa
tgctcactgg

accagctctc

gaagggtgag

atttttggga
tggcacgtca
gctagcgtga
Ccaaaagggees
caaaccatgc
ttcaagcctg
tatggcaatg
gcagaaccag
accataatgg
agagaggcaa
gctgagatgg
tctgaacaca
ttgctgtcac
acagacccag
gcagccgcaa
aacgctccaa
gaatggatta
aatgtcatag
acctttgaca
gacatttcag
ctcaagccgg
gtcaccgtag
aatgaccagt
acagaagcaa
tttgaaccag

tccaggaaga

Pagina 71

aaacccaagt

Caagagggsc
aaaaagatct
aggaggtgca
caggcatttt
gaacttcagg
gagtggttac
atggaccgac
atcttcatcc
tcaagagacg
aagaagcaat
caggaagaga
cagtcagggt
ccagtatagc
ttttcatgac
ttcaagatga
ctgactttgt
caaactgttt
cagaatatca
aaatgggagc
tgattttgac
cgagcgctgc
acatattcat
aaatgctgct

aaagggagaa

ctttcgtgga

4620

4680

4740

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

5820

5880

5940

6000

6060

6120



actcatgagg
caaatataca
gaatatggat
gctcgatgcc
tggcagaaag
agcccacaga
cggtagggcc
cctgggactg
gattggaaag
ggctgatgtc
gttgctcata
cgtgataggc
aactacaaag
tttggatgtg
aataacacca
catagctaac
ggacttgggc
tatagcggca
aaaagccact
ggatggaata
actaggacag
atgggccttg
atcacctggg
gagctattta
gagaggaaca

gttatcccgg

aggggtgacc

gatagaaaat
gtggaaatct
cgcacttatt
tcaatcgccc
acgagaaacg
tacaggcatg
atgatcttgt
acttcaatag
ccactccaat
ccagaaccag
atacttacat
agagatttag
gacttgcacc
atgttgagac
caggcagtgg
gtaccactat
gtacttttgc
cgtgaagctc
atgacaatag
gttatgctcc
tgtgaagttc
aagttctgga
gcaggagctg
gggtcacaag

aaagagtttg
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tcccagtttg
ggtgctttga
ggacaaagga
cagatccttt
ttgatcttgt
ccctggacaa
cagtggagga
taacaggtgg
gactcatttg
ggatcgcgtc
aaaagcagag
tggctgcaat
gaatgtctaa
cagcatcagc
acaccataga
tcctgatggg
tggcactggg
tagtcacaca
agaaaaggac
acctagatcc
tggttctgtg
taaccctagc
acaccacgat
ggcttgctct
gtgaaacctt

acctttacaa

gctagcccat
tggagaacgt
aggagaaaag
agcactcaag
gacagaaata
tttggtgatg
actaccagaa
agcaatgctc
tgtaattgct
ggctatagtc
aactccccaa
agtagcggcc
agaaccaggt
ctggacattg
gaattccaca
tttagacaaa
ttgctattca
ttatgcaatt
agctgctgga
tgtaatatat
tgcagttcaa
cacaggacca
agctgtttcc
ttctatcatg
aggagaaaag

gaaatccgga

aaagtagcat
aataatcaaa
aaaaaactga
gaattcaagg
ggaagagtgc
ctgcacacgt
acgatggaaa
ttcttgatat
tccagcggca
ctggagtttt
gacaaccaac
aatgaaatgg
gttgtttctc
tacgccgtgg
gcaaatgtgt
ggatggccga
caagtgaacc
ataggtccag
ataatgaaga
gattcaaaat
cttttgttaa
ataacaacac
atggcgaaca
aaatcagttg
tggaaaaaga

atcaccgaag

Pagina 72

cagaagggat
ttttagagga
gacctaggtg
attttgcagc
cttcacactt
cagaacatgg
cactcttact
caggtaaagg
tgttatggat
ttatgatggt
tcgcatatgt
gactgttgga
caaccagcta
ccacaacagt
ccctggcagc
tatcgaaaat
cactaactct
gattgcaggc
atccaacggt
ttgaaaagca
tgagaacatc
tctgggaagg
tctttagagg
gaacaggaaa
aattaaatca

tggatagaac

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500

7560

7620

7680



agaagccaaa
cgcaaaactt
cttaggctgt
agtgcgagga
cggatggaac
gtgtgatacc
cagaaccata
taaagtattg
acatggagga
gatatccaat
gaacagattc
aggaacccga
aataaaaagg
Caaaacgtgg
gataaatgga
gatggcaatg
caccaggaca
gctttggagg
aaagaaggtc
cagtgcgaga
actccacaaa
aaaacttgga
agccaggtac
tgaaaactct
agatatttcc

aagaataaca

gaagggttaa
caatggttcg
ggaagaggag
tacacaaaag
atagtcaagt
ctattgtgtg
agagtcttga
aacccataca
atgcttgtga
ggtacaggca
acaatgacac
catgtcaatg
atcaaagagg
gcttaccatg
gtcgtgaaac
acagatacaa
cctaggccca
accctgggaa
agaaccaacg
gctgctgttg
ctgggcaagt
gagtttggta
cttgagttcg
tacagtggag
aagatacccg

gaagatgacc
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aaagaggaga
tggagagaaa
gctggtcata
geggeecagg
taatgagtgg
acattggaga
agatggttga
tgccaactgt
gaaatccact
acatcgtctc
acaggagacc
cggaaccaga
agcatagttc
gatcctatga
tcctcacaaa
ctccatttgg
tgccaggaac
ggaacaaaag
cagctatggg
aggacgaaga
gtggaagctg
aagcaaaagg
aggcgctegg
tagaaggaga
gaggagccat

tgcacaatga

aataacacac
catggtcatt
ttactgtgca
acacgaagaa
aaaggatgtt
atcttcacca
accatggcta
gattgagcac
ctcacgaaac
ttcagtcaac
caccatagag
aacacccaac
aacatggcac
agtaaaagcc
accatgggat
ccagcaaaga
aagaaaggtt
acccagatta
cgctgtcttc
attttggaaa
cgtttacaac
cagtagggct
attcctcaat
aggactgcac
gtatgctgat

ggaaaaaatc

catgccgtgt
cccgaaggaa
ggactgaaaa
ccagtaccta
ttttatctgc
agcccaacag
aaaaacaacc
ttagaaagac
tccacgcacg
atggtatcca
aaagatgtgg
atggatgtca
tatgatgatg
acaggctcag
gtggtgccca
gtttttaaag
atggagatca
tgcacaaggg
acagaagaga
cttgtggaca
atgatgggca
atatggtaca
gaagaccact
aagctgggat
gacacagccg

acacagcaga
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ccagaggcag
gagtcataga
aagttacaga
tgtctacata
cacctgaaaa
tggaagaaag
agttttgcat
tacaaaggaa
aaatgtattg
gattgctact
atttaggagc
ttggggaaag
aaaatcctta
cctcctccat
tggtgacaca
agaaagtgga
cagcggagtg
aggagttcac
accaatggga
gagaacgtga
agagagagaa
tgtggttggg
ggttctcgceg
acatcttgag
gttgggacac

tggaccctga

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940

9000

9060

9120

9180

9240



acacaggcag
ccaacgacca
cagtggacag
cagacaaatg
agagaagaaa
catcagcggg
tgccctgaac
atggcatgat
agatggaaga
aatctctcaa
tcaaatgtgg
atgttcagca
tcaccatcag
ggacaatcca
aggaaagaga
ggcccagaac
tctggactac
ttggtaaaag
gcagcctgtg
ttgagcaaac
accgtggaag
cacaacgcag
aggttatagg
tcctgectgtc

tgaatcaaca

<210> 10

ctagcgaacg
actccaaagg
gtgggaactt
gaaggagaag
attacacaat
gatgattgcg
gatatgggaa
tggcaacagg
aagttggtag
ggagcaggat
actctcatgt
gtaccagtcc
tggatgacta
tggatggaag
gaagaccaat
atactcacag
atgccttcga
caggaggcaa
agccccgtcc
cgtgctgect
ctgtacgcac
cagcgggscc
agaccccccg
tcctcagcat

ggttct
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ctatattcaa
gcacggtaat
atggtctgaa
gecgtgttgtc
ggttggaaac
tagtgaaacc
aggttaggaa
tccctttctg
ttccctgcag
ggagccttag
attttcacag
attgggtccc
cagaagacat
acaaaactcc
ggtgceggatc
caatccaaca
tgaagagatt
actgtcaggc
aaggacgtta
gtagctccgt
ggtgtagcag
cgagcactga
caaacaaaaa

cattccaggc

gctcacatac
ggacatcata
cacattcacc
aaaggcagac
taaaggagtg
aatcgacgac
ggacatacct
ctcccaccac
accccaggac
agaaactgca
aagagatctt
cacgagcaga
gcttactgtc
agtcacaacg
actcataggt
ggtgagaagc
caggaaggag
caccttaagc
aaagaagaag
cgtggggacg
actagtggtt
gggaagctgt
cagcatattg

acagaacgcc

caaaacaaag
tctaggaaag
aacatggaag
ctcgagaacc
gagaggttaa
agattcgcca
caatggcagc
tttcatgaat
gaactaatag
tgtctaggga
agactagcat

acgacatggt

tggaacaggg
tgggaagatg
ctcacttcca
ctcataggca
gaggagtcag
cacagtacgg
tcaggcccaa
taaagcctgg
agaggagacc
acctccttgc
acgctgggag

agaaaatgga
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tggtcaaagt
accaaagagg
cccagctaat
cccatccgcet
aaagaatggc
atgccctgct
catcaaaggg
tgatcatgaa
gaagagcgag
aagcctacgc
ccaacgccat
ctattcatgc
tgtggataga
ttccatatct
gagcaacctg
atgaagagtt
agggagccat
aagaagctgt
aagccacggt
gaggctgcaa
cctcccatga
aaaggactag
agaccagaga

atggtgctgt

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10696



<211> 278
<212> RNA
<213>
<400> 10
uaaaaacccg
uagaggagac
acccuggugg
ugacgcuggg
ccagaaaaug
<210> 11
<211> 248
<212> RNA
<213>
<220>
<223>

<400> 11

Dengue virus

ggaggcugca

cccucccaag

uaaggacuag

agagaccaga

gaauggugcu
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aaccauggaa

acCacaacgca

agguuagagsg

gauccugcug

guugaaucaa

Artificial Sequence

Dengue virus construct

uaaaaacccg ggaggcugca aaccauggaa

uagaggagac cccucccaag acacaacgca

agacCCCCCCg CacCaacCaacCa aacagcauau

ucucuacagc aucauuccag gcacagaacg

cagguucu
<210> 12
211> 217
<212> RNA
<213>
<220>
<223>

<400> 12

Artificial Sequence

Dengue virus construct

uaaaaacccg ggaggcugca acuagugguu

cagcggggece caagacuaga gguuagagga

gacgcuggga gagaccagag auccugcugu

cagaaaaugg aauggugcug uugaaucaac

gcuguacgca

gcagecggssc

agaccccccg

ucucuacagc

cagguucu

gcuguacgca

gcagecggssc

ugacgcuggsg

ccagaaaaug

ugggguagca

CCaacaccag

cacCaacaaca

aucauuccag

ugggguagca

ccaagacuag

agagaccaga

gaauggugcu

gacuaguggu

gggaagcugu

aacagcauau

gcacagaacg

gacuaguggu

agguuagagg

gauccugcug

guugaaucaa

agaggagacc ccucccaaga cacaacgcag

gaCCCCCCgC acaacaacCaa acagcauauu

cucuacagca ucauuccagg cacagaacgc

agguucu
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60

120

180

240

278

60

120

180

240

248

60

120

180

217



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

<220>
<223>

<400>
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13

194

RNA

Artificial Sequence

Dengue virus construct

13

uaaaaacccg ggaggcugca aaccauggaa gcuguacgca ugggguagca gacuagaggu

uagaggagac cccccgcaca acaacaaaca gcauauugac gcugggagag accagagauc

Ccugcugucuc uacagcauca uuccaggcac agaacgccag aaaauggaau ggugcuguug

aaucaacagg uucu

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

<400>

14
281
RNA
Dengue virus

14

uaaaaaaucc gggaggccac aaaccaugga

uuagaggaga ccccucccuu acagaucgca

cuguagucuc acuggaagga cuagagguua

uauugacgcu gggaaagacc agagauccug

acgccagaaa auggaauggu gcuguugaau

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

<220>
<223>

<400>

15
251
RNA
Artificial Sequence

Dengue virus construct

15

agcuguacgc

gcaacaaugg

gaggagaccc

cugucuccuc

caacagguuc

auggcguagu ggacuagcgg

gggcccaagg ugagaugaag

CCCCaaaacCa aaaaacagca

agcaucauuc caggcacagg

u

uaaaaaaucc gggaggccac aaaccaugga agcuguacge auggcguagu ggacuagcgg

uuagaggaga CCCCUCCCUU acagaucgca gcaacaaugg gggcccaaga cuagagguua

gaggagaccc ccccaaaaca aaaaacagca uauugacgcu gggaaagacc agagauccug
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60

120

180

194

60

120

180

240

281

60

120

180
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cugucuccuc agcaucauuc caggcacagg acgccagaaa auggaauggu gcuguugaau

caacagguuc u

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

<220>
<223>

<400>

uaaaaaaucc gggaggccac aaauagcggu

caacaauggg ggcccaagac uagagguuag

auugacgcug ggaaagacca gagauccugc

cgccagaaaa uggaauggug cuguugaauc

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

<220>
<223>

<400>

16
220
RNA
Artificial Sequence

Dengue virus construct

16

17
196
RNA
Artificial Sequence

Dengue virus construct

17

uagaggagac

aggagacccc

ugucuccuca

aacagguucu

CcCccucccuua cagaucgcag

CCCaaaaCaa aaaacagcau

gcaucauucc aggcacagga

uaaaaaaucc gggaggccac aaaccaugga agcuguacgec auggcguagu ggagacuaga

gguuagagga gaccccccca aaacaaaaaa cagcauauug acgcugggaa agaccagaga

UCCUECUGUC uccucagcau cauuccagge acaggacgec agaaaaugga auggugcugu

ugaaucaaca gguucu

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

<400>

18

276

RNA

Dengue virus

18

uaaaaccugg gaggcugcaa acuguggaag cuguacgcac gguguagcag acuagcgguu

agaggagacc ccucccauga cacaacgcag cageggggec cgagcucuga gggaageugu

accuccuugc aaaggacuag agguuagagg agaccccccg caaauaaaaa cagcauauug
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240

251

60

120

180

220

60

120

180

196

60

120

180
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acgcugggag agaccagaga UCCUgCUguUC uccucagcau cauuccagge acagaacgcec

agaaaaugga auggugcugu ugaaucaaca gguucu

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

<220>
<223>

<400>

19
245
RNA
Artificial Sequence

Dengue virus construct

19

uaaaaccugg gaggcugcaa acuguggaag cuguacgcac gguguagcag acuagcgguu

agaggagacc ccucccauga cacaacgcag cageggggec caagacuaga gguuagagga

gaccccccge aaauaaaaac agcauauuga cgcugggaga gaccagagau ccugcugucu

ccucagcauc auuccaggca cagaacgcca gaaaauggaa uggugcuguu gaaucaacag

guucu

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

<220>
<223>

<400>

20
214
RNA
Artificial Sequence

Dengue virus construct

20

uaaaaccugg gaggcugcga cuagcgguua gaggagaccc cucccaugac acaacgcagc

agcggggecc aagacuagag guuagaggag accccccgca aauaaaaaca gcauauugac

gcugggagag accagagauc cugcugucuc cucagcauca uuccaggcac agaacgccag

aaaauggaau ggugcuguug aaucaacagg uucu

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

<220>
<223>

21
190
RNA
Artificial Sequence

Dengue virus construct
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240

276

60

120

180

240

245

60

120

180

214



<400> 21
uaaaaccugg

gaggagaccc
ugucuccuca
aacagguucu
<210> 22

<211> 281
<212> RNA

<213>

<400> 22
auccccaggg

gaggagaccc

gcuguacucc

uauugacgcu

gcgccgcaag

<210> 23

<211> 250
<212> RNA
<213>

<220>
<223>

<400> 23
auccccaggg

gaggagaccc
gaggagaccc
ugucucugca
aacagguucu
210> 24
<211> 219

<212> RNA
<213>

gaggcugcaa
cccgcaaaua

gcaucauucc

Dengue virus

aggccaugcg

cucccaucac

ugguggaagg

gggaaagacc

auggauuggu

aggccaugcg

cucccaucac

CCCCaacaca

aCaucaaucc
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acuguggaag cuguacgcac gguguagcga cuagagguua

aaaacagcau auugacgcug ggagagacca gagauccugc

aggcacagaa cgccagaaaa uggaauggug cuguugaauc

ccacggaagc

ugacaaaacg

acuagagguu

agagauccug

guuguugauc

Artificial Sequence

Dengue virus construct

ccacggaagc

ugacaaaacg

adaacagcau

aggcacagag

Artificial Sequence

uguacgcgug

cagcaaaagg

agaggagacc

cugucucugc

caacagguuc

uguacgcgug

cagcaaaagg

auugacgcug

cgccgcaaga

gcauauugga

gggCcccgaag

CCCcCCaacac

aaCaucaauc

gcauauugga

gggcccaaga

ggaaagacca

uggauuggug
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cuagcgguua

ccaggaggaa

aadaaaacagca

caggcacaga

cuagcgguua

cuagagguua

gagauccugc

uuguugaucc

60

120

180

190

60

120

180

240

281

60

120

180

240

250
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<220>
<223> Dengue virus construct

<400> 24
auccccaggg aggccaugecg ccacgguuag aggagacccc ucccaucacu gacaaaacgc

agcaaaaggg ggcccaagac uagagguuag aggagacccc cccaacacaa aaacagcaua
uugacgcugg gaaagaccag agauccugcu gucucugcaa caucaaucca ggcacagagc

gccgcaagau ggauuggugu uguugaucca acagguucu

<210> 25
<211> 195
<212> RNA

<213> Artificial Sequence

<220>
<223> Dengue virus construct

<400> 25
auccccaggg aggccaugecg ccacggaage uguacgcgug gcauauugga cuagacuaga

gguuagagga gaccccccca acacaaaaac agcauauuga cgcugggaaa gaccagagau
ccugcugucu cugcaacauC aauccaggeca cagagecgecg caagauggau ugguguuguu

gauccaacag guucu
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60

120

180

219

60

120

180

195



