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<160> 34
<1 70>

<Z210>
<Z11l>
<Z12>
<Z213>

<220>
<223>

<400> 1
agttgttagt

DNA

gttctaacag
aaaaacacgc
ctgacaaaga
geectggtgg
tggggaacaa
ggaaggatge
attccaacag
agcaageagy
accctcatty
cggatcactg
gtgacctatyg
ttggooceac
ggtgctigga
gtgatagcce
ttcattttyce

agagacttcg

1
10723

ctacgtggac
tttrttaatt
ctttcaatat
gatictcact
cgtrecttcg
ttazaaaatc
tgaacatctt
tgatggcott
aaagaggaaa
cgatggattt
aggcggaace
gaacgtgetc
acgtggggct
aacagataca
trtttctage
tgatgctggt
tggaaggact

Patentin version 3.5

Artificial Sequence

cgataaagac
agagagcaga
gctgaaacgc
tggaatrgctg
tttcctaaca
aaaagctatt
gaataggaga
ccatttaacc
gtcacttttg
gggagagttg
agatgacgtt
tcaaactggce
tggcctagaa
aaaagtagag
acatgccata
aacaccatet

gtcaggagea

Dengue virus serotype 1, Pre-Master

agaticttitg
tetetgatoa
gagagaaacc
Cagggacgag
atcccaccaa
aatgttttga
cgcagatctg
acgegtoggg
ttcaagacct
tgtgaggaca
gactattogt
gaacaccgac
acaagagccyg
acttgggetc
ggaacatcea

atggccatge
acatgggtog

agggagctaa
ataaccaacy
gcgtgtegac
gaccatiaaa

cagcagggat

gagggttcag

caggcatgat

gagagccgea

ctgcaggtyt

cgatgaceta
gcaatgecac
gagacaaacg
aaacgtggat
tgagacatce
tcacccagaa
gatgcgtgag
atgtggtact
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gctcaatgta
gaaaaaggcg
tgtgcaacag
actgttcaty
attgaagaga
gaaagagatt
cattatgety
tatgatagtt
caacatgtgc
caaatgcecc
ggacacatgg
tteegtegea
gteetetgaa
aggattcacg
agggatcatt

aataggcaac

ggagcatgga

80
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020



agttgcgtca
gaggtcacaa
accaccgatt
aactttgtgt
ggaaaaggta
atagttcaat -
caccaggtog
cctacgtcgg
atagggctag
cacaaacaat
gagacttgga
gaagtagtcg
gaaatccaaa
atggacaaac
gapgaaagaag
acagacgcac
gggagattaa
gcagaaccac
ctaagctggt
gcacgaagga
tteacgteta
agcggagttt
aattcaagga
ttgggagica
aaatgtogea
ticcaaccag
atttgtyggaa
gaattgaatc
aaaggaatca
tcatggaaaa
ctcattgatg
gaagttgaag
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ccaccatgge
accctgeagt
cgagatgtec
gcecgacgaac
gtctaataac
atgaaaacct
gaaatgagac
aaatacagct
attttaacga
ggttectaga
acagacaaga
tactaggatc
cgtcaggaac
taactttaaa
tggctgagac
catgcaagat
taacagecaa
cctttggtga
tcaagaaagq
tggeeattet
tgggaaaact
ctiggaccat
acacgtccct
tggtgcaggc
grgogatttt
aatccecette
tecgetcagt
acattctatc
tgcaggcagg
catggggeaa
gcococgaaac

actatggett

daaaaacaaa ccaacactgg acatigaact cttgaagacy

tetgegtaaa ttgtgcattg azgetaaaat atcaaacacc

aacacaagga
gttcgtggac
gtgtgccaag
aaaatattca
tacagaacat
gaccgactac
gatggtgttg
cttaccactg
tttactggtc
acaagaagga
gacaacaatt
agggatgtca
ccageatgoa
teectttteg
ccecatagte
gagctacatc
aagcagcata
gggagacacec
ggtacaccag
gaaaatagga
ttcgatgatg
cgatagtgot
catcacagac
aaaactagct
aacaagactyg
agaaaatgag
aaaacgatct
agcaazaatg
agcagaatgc

tggagtattc

gaagccacac
agaggetggg
tttaagtgtg
gtgatagtca
ggaacaacty
ggaaccctta
ctgacaatga
ccttggacct
acatttaaga
gtaatgcaca
ttcgcaggac
tatgtgatgt
actgttetyg
acccaagatg
actgacaaag
gtggtaggag
gagaaaatgt
gcatgggact
gtttttggaa
atagggattc
tgcatcgeag
tygcattgtyga
aacgtgcaca
tcagctatec
gagaatctga
gtgaagttaa
ctgegyecto
cictctacag
cccaacacaa

accaccaata

tggtggaaga
gcaatggcetg
tgacaaaact
ccgtecacac
caaccataac
cattagatig
aagaaagatc
ctggggctte
cagctcatge
ctgegetgac
acctaaaatyg
gcacaggctc
tgcaggttaa
agazaggage
aaaaaccagt
caggtgaaaa
ttgaagcaac
tcggrictat
ctgcatatgg
tgctgacatg
ccggeattgt
gctggaaaaa
catggacaga
agazageoca
tgtggaaaca
ctattatgac
agcccactga
agtctcataa
atagagcttg

tatggctaaa
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acaagacgcg
tgggctatte
agaaggaaag
tggagatcag
acctcaaget
ttcacctagg
atggetigte
aacatcccaa
aaagaagcag
tggagcgaca
cagactaaaa
attcaagtta
atatgaagoa
aacccagaat
caatattgag
agctttgaaa
tgcocgagga
aggaggagtg
agtttigttt
gctaggatta
gacactgtat
caaagaactig
acaatacaag
tgaagaggac
aataacacca
aggagacatc
gctgaagtat
ccagaccttt
gaattcgttg

attgaaagaa

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940



aaacaggatg
gtccatgecy
aaagectert
aatggagtge
cacaactata
gagatggact
agaggaccct
cgatctigea
gaaatcagac
catgggcagy
atgcttagga
acattgatca
gcecactatga
aaagtcagac
atgatgacta
gagttgacty
sagtatcaat
caaaacgcat
ttaacatcct
aatccaacag
ttaaatgagg -
aatgatatic
cicactggac
caggcagaga
argtcgataa
ctggtgatct
tgggaagtga
ggaaaggcetg
teccagatey
cgtggcgety

adagacctaa
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tattctgega
atatgggtta
tcattgaagt
tagaaagtga
gaccaggcta
tigatticty
ctttgagaac
cattaccacc
cattgaagga
tcgacaactt
cccgagtayg
cagggaacat
cggatgacat
caactttigc
ctataggaat
atgcgttage
tggcagtgac
ggaaagtgag
cacagcaaaa
cratittict
ctatcatggc
ccatgacagg
gatcggeega
tatcaggaag
adaatgaaga
caggactttt
agaaacaacg
aactggaaga
gagceggagt
ttctaatgea

tatcatatogg

ctcaaaactc
ttggatagaa
taaaaactgce
gatgataatt
ccatacacaa
tgatggeaca
aaccactgcc
gctaagatac
gaaagaagag
ttcactagga
aacgaaacat
gtcctttaga
aggtatgggc
agctggacta
tgtactecte
cttaggeatg
tatcatgget
ttgcacaata
aacagattgg
aacaaccctc
agtcgggatg
accattagtg
tttggaactyg
cagtcraatc
ggaagatcaa
tcetgtatea
ggceggagta
tggagcetat
ttacaaagaa
tazaggaaag
aggaggctgg

atgtcagcgy
agtgcactca
cactggccaa
ccazagaate
ataacaggac
acagtggtag
tctggaaaac
agaggtgagy
aatttggtca
gtcttgggaa
gcaatactac
gacctgggaa
gtgacttatc
cicttgagaa
tccragagea
atggtcctca
atcttgtgeg
ttggcagtgg
ataccattag
tcaagaacca
gtgagcattt
gctggagygce
gagagagcag
ctgtcaataa
acactgacca
ataccaatca
ttgtgggaty
agaattaagc
ggaacdaticc
aggattgaac
aagttagaag

ccataaaaga
atgacacatg
aatcacacac
tcgotggace
catggeatct
tgactgagoa
tcataacaga
atgggtgctg
acteccrtggt
tggcattgit
tagttgcagt
gagtgatggt
ttgcectact
agctgaccic
ccctaccaga
aaatggtgag
toecaaacge
tgtcegttic
cattgacgat
gcaagaaaag
tagceagtte
tecctecactgt
ccgatgtcaa
caatatcaga
tactcattag
cggcageage
ttcetteace
aaaaagggat
atacaatytg
catcatggge
gagaatggaa,
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caacagagec
gazgatagag
cctctggage
agtgtctcaa
aggtaagctt
ctgcggaaat
atggtogctgc
gtacgggatg
cacagctgga
cctggaggaa
trettttgtg

tatggtagge

agcagectic

caaggaattg
gaccattctt
aaatatygaa
agtgatatta
cccactgtic
casaggtcte
gagctdgcea
tctectaaaa
gtgctacgtg
atgggaagac
agatggtage
aacaggattyg
atggtacctg
cecacecaty
tcttgoatat
gcatgtcaca
ggacgtcaag
ggaaggagaa

3000
3060
3120
3180
3240

3300

3360
3420
3480
3540
3600
3660
3720
3780
3840
3500
3960

4020

4080
4140
4200
42580
4320
4380
4440
4500
4560
4620
4680
4740
4800



gaagtécaqy
ggtctrrtca
acgtcaggat
gttgttacaa
gacaacccag
cacccaggag
cggggtttga
gecettagag
cgggagatty
agagtgccaa
atagcagcta
atgacagcca
gatgaagaaa
trtaaaggga
tgcctgagea
tatgtcaaga
ggtgccaatt
ttaacagaty
gcagcacaaa
tacatgggdg
ctcctagata
gaaaaggtgg
gtagacttaa
ggcatcaact
gaagaaaacg
agatggttgy
gcagcoggaa
ttcatgactc
gcaggtggaa
ctittactga
aggggcatag
tggtacgeac
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tattggcact
aaaccaacgc
ctccaattat
ggagtggagc
agatcgaaga
cgggaaagac
gaacattaat
gacttccaat
tggacctaat
actacaacct
gaggatacat
ctccececggy
gagaaatccc
agactgtttg
aaaatggaaa
ctagaaccaa
tcaaggetaa
gtgaagageg
gaagagogag
aacctotgga
acatcaacac
atgccarttga
tgagaagagg
acgcagacag
tggaagttga
atgctaggat
gazagtctct
agaaggcaag
gugcgtracaa
cacttctgge
ggaagatgac

aaatacagcc

ggagcctgga aadaatccaa gagecgtoca aacgaaacct

cggaacaata
cgacaaaaaa
atatgtgagt
tgacatttte
gaagagatac
cttggecoce
aagataccag
gtgtcatgcc
gattatcatg
ctcaactcyga
aagcagagac
tgaacgctcg
gttcgticca
gaaagtgata
tgattgggac
gagggttata

ggtgattctg

aataggaaga
aaatgatgaa
gecagaagaa
Tggcgaatac
agacctacca
aaggtyggigt
aatcrggaca
ctattctygac
gaccectgaac
agacgcactg
ccatgetetc
- tacagtcacg
cctggoaatg

acactggata

ggtgctgtat ctctggactt

ggaaaagttg
gcratageee
cgaaagagaa
cttceggeca
actagagttg
accccageca
acatttacca
gacgaagcec
gtggagatgg
ccatttccte
tggaattccyg
agtataaaag
caactcagta
ttcgtggtta
gacccecagac

gcaggaccta

aatccaaaaa

gactgtgcac
atcattocta
cgcttgagag
grctagttgg
tttgatygag
aaagaagoqg
ccactggeyge
ctaatcacagy
gacaacttag
agtgaactgc
ggagggatct
tgctgeataa

gcagcttcasa

tgggtcttta
agactgaaaa
gactgaccat
tagtcagaga
tggcagctga
trcagagetgt
tgaggctget
atticacaga

gitgaggcage

agagcaatgc

gacatgaatg
caggaaatga
ggaagacctt
caactgacat
gcrgcatgaa
tgccagtgac
atgagaatga
actggaaaga
geatghttcga
gagaagcaag
cctacagagt
tcaagaacaa
aaaggaagaa
{aaaagaart
aaatgggtag
cagtgetgea
cggagaccet
trttattcett
tcacggctag
taatactgga

Page 4

ttcotcotgga
tgotaatgot
azgcattgaa
catggacctc
agctataaaa
aatggaggaa
goacaccgayg
atcaccagtt
cccageaagt
tgggattttt
accaatcata
ggtcacggat
tatagcaget
tgattctgag
ttcagaaatg
accagtcata
ccactctagt
ccagtacata
agctaaaatyg
accagagcgt
gaaaaccttt
gacagetgaa
ccaaatccta
attgaaaccce
taaggaattt
gotcccaace
cacggctgag
ggagacattyg
gatygagcgea
catcctecta

gtttittete

4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
3580
5640
5700
5760
5820
5880
5940
E000
6060
6120
6180
6240
6300
6360
6420
6480
6540

6600

6660
6720



atagttitge
tacgttgtca
ctagaaaaaa
aacatcCtyg
acatttgtta
acagctatag
aagatggaca
actctcacag
caagcaaaag
actgtcgatyg
aagcagttog
actacatygy
gaagpaaatc
agagggagtt
ataagaaggy
aacgcattgg
agaaccttag
ggcteageas
gtggacCtcy
agagaagtca
acatatgggt
gaaaagtgtg
gcaggacgaa
ttttgcataa
caaaggaaat
atgtactogy
atgttgatca
ctcggaageg
gggaaaagaa
cacccataca

tcatccatgyg
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ttattccaga acctgaaaaa cagdgaacac

tagccatcct
cgaagaaaga
acatagatct
caccaatgtt
€Caaccaage
Tcggagttec
cagcrctttt
caaccagaga
gaataacagt
gacaagtaat
ctctgtgtya
Cagggagott
acttggecag
gaactggeaa
gaaaaagtga
caaaagaagg
aactgagatg
grigtggcag
aaggcctaac
ggaatctagt
acacattatt
cactcagagt
aggttctcaa
atggaggagce
tatccaatge
acagatttac
gaaccegtaa
tagaaaaaat
aaacgtgggc
tecaacgeagt

cacagtggtg
toteggatty
acgtectgea
gagacatage
cacagtgtta
¢ccrtetegee
cttattggta
agctcagaaa
gattgaccta
gctectagte
ggctitaace
ttggaacact
agctgoactt
cataggagag
attccagatc
cattaaaaga
gttcgttgag
aggagactgo
aaaaggagga
gegtcttcaa
gtgtgacata
ccttaactta
cccatatatg
cttagtgagg
tteegyggaac
aatgagatac
catcgggatt
aaagcaagag
ataccatggt
ggtcaggetyg

gccgeaacca
ggaagecattyg
tcagcatgga
attgaaaatt
atgggtctcy
attggatgct
gcacattatg
agagcagcgg
gatccaatac
ctetgegtaa
ttagctaccg
accatitocgy
ctctittcta
acgcttggag
tacaagaaaa
ggagaaacgg
agaaacatgyg
tcatactatt
ceaggacacg
agtggagttg
goggagtcat
gtagaaaatt
cccteagtea
aatccactct
atagtgtcat
aagaaagcca
gaaagtgaga
tatgaaacat
agctatgaaa

ctgacaaaac

cccaagacaa
tggcaaacga
caacccagea
cgctgtatyge

ccteagtgaa

ggaaaggatq

actcacaagt
ccatcatagg
cgggcatcat
crtatgatce
ctcaagtatt
ggcecatete

tgtcaatgge

ttatgaagaa

agaaatggaa
gtggaatcea
accatcacge
tcacaccaga
gtagaggact
aagaacceat
acgttrtctt
caccaaatcc
ggttgaacaa
tagaaaaaat
cacgaaactc
cagtgaacat
cttacgagee
taccaaacct
catggcacta
caaaacagac

cttgggacgt
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ccaactgacc
gatgggttitc
acccgagage
cgtggeeaca
tgtgtcecta
gccatigteca
caaccccata
gccaggactce
gaaaaaccea
gaagtttgaa
gatgatgagg
cacattgtgg
Taacattrrt
cacaaccaac
aagccgatty
ggaagtggat
tgtgtcgega
agggaaagta
aaagaatgta
ccccatgtea
catccegeca
cacagtggaa
caacactcaa
ggaagcacta

cacacatgag

gatttcaagd

ggatgtigac
agatataatt

tgaccaagac

tygatcagea

cgtccccaty

6780
6840
6900
6860
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8109
§160
8220
8280
8340
8400
8460
8520
8580



gtgacacaga
aaagtggaca
gcagagtggc
gaattcacaa
aagtggaagt
gaaaggaatc
agagagaaga
tggcttagag
ttctecagag
attctaagag
tgggatacaa -
gaaggagaac
gtycgtgtge
caaagaggra
caactaatca
acagaagaaa
atggccatca
ttaacagctc
agaggatgga
atgasagacy
geecogaatet
tacgcccaaa
gcratttact
catgctaaac
attcaagaaa
tacttggoga
acctgggcaa
gaatacacag
gtictgtogt
catagtacgg
ggccatcata

tgtazaaaat
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tggcaatgac
cgagaaccca
tttggaaaga
gaaaggtgag
cggcacgtga
tcratctiga
agctagggga
cacgcttett
agaactccct
acgtgagcaa
gaatcacact
acaagasact
adagaccaac
gtggacaagt
gacagatgga
tegetgtoea
gtggagarga
taaatgacat
atgattggac
gtcgegtact
cccaaggage
tgtggagett
cggcagrace
atgaatggat
acceatygat
aaagagaaga
agaacatcca
attacatgcc
agaaagcaaa
aaaaaactat
aatgcecarag

cegggaggec

agacacgact

agaaccgaaa

artagggaag
aagcaatgca
ggctgtigaa
aggaaagtgt
attcggcaag
agagttigaa
gagtggagtg
gaaagaggga
agaagaccta
agccgaggcc
accaagagge
tggcacctat
gggagaagga
aaactggtia
Ttgtgitgtg
gggaaagatt
acaagtgecc
cgttgttecca
agggtggtct
gatgtacttc
atcacattgg
gacaacggaa
ggaagacaaa
ccaatggtge
agcagcaata

atccatgaaa

actaacatga

gctaccigtg

cttgagtaaa

aCtadaccatg

ccatttggac
gaaggcacga
aaaaagacac
gccttggogy
gatagtaggt
gaaacatgtyg
gcaaaaggca
gcectaggat
gaaggagaag
ggagcaatgt
aaaaatgaag
attttcaaac
acagtaatag
ggactcaata
gtetttaaaa
gcaagagtgyg
aaacctttag

aggaaagaca

tTtctgttcac

tgtagaaaca
ttgcgggaga
cacagacgcyg
gticcaacaa
gacatygctga
actccagtgy
ggctcattgas
aatcaagtta
agattcagaa
aacaaggcta
ageeceegtec
ctatgcagec

gaagctgtac

aacagegegt
agaaactaat
ccaggatgtg
ccatattcac
Trtgggaget
tgtacaacat
gcagagccat
tertaaatga
ggctgcacaa
atgcegatga
aaatggtaac
taacgtacca
acatcatatc
ctticaccaa
gcatrcagea
ggcgcgaaag
atgacaggtt
‘tacaacaatg
accatttcca
aagatgaact
cggectgttt
accicaggct
gtcgaacaac
cagtctggaa
aatcatggga
ttggygttaac
gatceertat
gagaagagga
gaagtcagot
aaggacgtta
tgtagctcca

geatggegta
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ttttaaagag
gaaaataaca
caccagagaa
tgatgagaac
ggttgacaag
gatgggaaaa
atggracatyg
agatcactgy
gctaggttac
caccgcagga
aaaccacatg
aaacaaggtg
gagaagagac
tatggaagcec
cctaacaatc
gttatcaaga
cgcaagcacy
ggaacctica
tgagttaatc
gattggcaga
gogggaagtct
ggcggcaaat
crtggrecata
cagggtgtgg
ggaaatccea
aagcagggec
aggcaatgaa
agaagcagga
cggattaage
aaagaagtca
cctgagaagg
gtggactage

8640
8700
8760
8820
5880
8940
2000
2060
9120
9180
5240
8300
2360
9420
9480
9540
2600
96560
9720
9780
5840
9900
9960
10020
10080
103140
102000
10260
10320
10380
10440
10500
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ggttagagga gacccctoce ttacaaatcg cagcaacaalt gggggoccaa ggcgagatga 10560
agetgtagte tcgttggaag gactagaggt tagaggagac coccccgaaa caaaaaacag 10620
catattgacg ctgggaaaga Ccagagatcc tgctgtctcc tcagcatcat tecaggcaca 10680
gaacgecaga aaatggaatg grgotgtiga atcaacaggt tct 10723
<210> 2
<211> 3391
<212> PRT _
<213> Artificial sequence

<220>
<223> Dengue virus serotype 1, Pre-Master

<d400> 2

?et Asn Ash Gln ?rg Lys Lys Ala Lys QS“ Thr Pro Phe Asn ??t Leu

Lys Arg Glu Arg Asn Arg val Ser ggr val GIn Gln Leu ggr Lys Arg
20

Phe Ser Leu Gly Met Leu GIn ggy Arg Gly Pro Leu zgs Leu Phe Met
35

Ala Lgu val Ala Phe Leu ggg Phe Leu Thr Ile Ego pro Thr Ala Gly
5 |

Tle Leu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala Ile Asn val
65 70 75 80

Let Arg Gly Phe %gg Lys Glu Ile Gly ggg Met Leu Asn Ile Egu Asni

Arg Arg Arg Arg Ser ala Gly Met Ile Ile Met Leu Ile pro Thr val
160 105 110

Met Ala Phe His Lau Thr Thr Arg Gly Gly Glu Pro His met Ile val
115 120 123

Ser Lys GlIn Glu Arg G1y Lys Ser Leu Leu Phe Lys Thr sSer ala Gly
130 135 140

val Asn Met Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Leu Cys Glu
145 150 1558 160

Asp Thr Met Thr Tyr Lys Cys Pro Arg I1e Thr Glu Ala Glu Pro Asp
165 170 175
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Asp val Asp Cys Trp Cys Asn Ala Thr Asp Thr Trp val Thr Tyr Gly
180 i85 190

Thr Cys ser 6In Thr Gly Glu His Arg Arg Asp Lys Arg Ser val Ala
195 200 205

Leuy Ala pro His val Gly Leu Gly Leu ¢Tu Thr Arg Ala Glu Thr Trp
210 215 220

Met Sser Ser Glu Gly Ala Trp Lys Gin Ile GlIn tys val Giu Thr Trp
225 230 235 240

Ala Leu Arg His pro Gly Phe Thr val Ile Ala Leu Phe Leu Ala His
245 250 255

Ala Ile Gly Thr ser Ile Thr GIn Lys Gly Ile Ile Phe Ile Leu Ley
2490 265 270

Met teu val Thr pro Ser Met Ala Met Arg Cys val Gly Ile Gly Asn
275 280 285

Arg Asp phe val Glu Gly Leu Ser Gly Ala Thr Trp val Asp val val
280 295 300

Leu Glu His Gly ser Cys val Thr Thr Met Ala Lys Asn Lys Pro Thr
305 310 315 320

Ley Asp Ile Glu teu Leu Lys Thr Glu val Thr Asn Pro Ala val Leu
325 330 335

Arg Lys Leu Cys Tle Glu Ala Lys Ile Ser Asn Thr Thr Thr Asp Ser
340 345 350

Arg Cys pro Thr ¢In Gly Glu Ala Thr Leu val Glu GTu Gln Asp Ala
355 380 365

Asn Phe val Cys Arg Arg Thr Phe val Asp Arg Gly Trp Gly Asn Gly
370 375 380

Cys Gly teu Phe ¢ly Lys Gly Ser Leu Ile Thr Cys Ala Lys Phe Lys
- 385 Y 350 395 400

Cys val Thr Lys Leu Glu Gly Lys Ile val GIn Tyr Glu Asn Leu Lys
405 410 415

Tyr ser val Ile val Thr val His Thr Gly Asp Gln His Gin val 6ly
420 425 430
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asn giu thr The Glu His 6ly Thr Thr Ala Thr Ile Thr Pre Gla Ala
435 449 445

Pro Thr ser Glu Ile Gln Leu Thr Asp Tyr Gly Thr Leu Thr Leu Asp
450 455 460

Cys Ser Pro Arg Thr Gly Leu Asp Phe Asn Glu Met Val Leu Ley Thr
465 470 475 480

Met Lys Glu Arg Ser Trp teu val His Lys GIn Trp Phe Leu Asp Leu
485 490 . 485

Pro teu Pro Trp Thr ser Gly Ala Ser Thr Ser Gln Giu Thr Trp Asn
500 505 510

Arg GIn Asp Leu ieu val Thr Phe Lys Thr Ala His Ala Lys Lys Gln
515 520 525

GTu val val val Leu Gly Ser Gin Glu ¢ly Ala Met His Thr Ala Leu
530 535 540

Thr Gly Ala Thr Glu Ile GlIn Thr Ser Gly Thr Thr Thr Ile Phe Ala
545 550 555 560

Gly His Leu Lys Cys Arg Leu Lys Met Asp Lys Leu Thr Leu Lys Gly
565 570 575

Met Ser Tyr val Metr Cys Thr Gly Ser phe Lys teu Glu Lys Glu val
580 585 590

Ala Giu Thr GIn His Gly Thr val Leu val Glin val Lys Tyr Glu Gly
595 600 605

The Asp Ala Pro Cys Lys Ile Pro Phe Ser Thr GIn Asp Glu Lys Gly
610 615 620

ala Thr Gin Asn Gly Arg Leu ITe Thr Ala Asn Pro Ile val Thr Asp
625 630 635 640

Lys ‘Glu Lys Pro val Asn Ile Glu Ala Glu Pro Pro Phe Gly Glu Ser
' 645 650 655

Tyr Ile val val Gly Ala Gly Glu Lys Ala Leu Lys Leu Ser Trp Phe
660 665 670

Lys Lys Gly Ser Ser Ile Gly Lys Met Fhe Glu Ala Thr Ala Arg Gly
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675 680 683

Ala Arg Arg Met Ala Ile teu Gly Asp Thr Ala Trp Asp phe Gly ser
690 695 700

Ile Gly Gly val Phe Thr Ser Met Gly Lys Leu val His Gln val Phe
705 ' 710 715 720

Gly Thr Ala Tyr Gly val Leu Phe Ser Gly val Ser Trp Thr Met Lys
hit 725 730 735

Ile Gly Ile Gly Ile Leu Leu Thr Trp Leu Gly Leu Asn Ser Arg Asn
740 74 750

Thr ser Leu Ser Met Met Cys Ile Ala Ala Gly Ile val Thr Leu Tyr
75% 760 765

ey Gly val Met val Glin Ala Asp Ser Gly Cys val val Ser Trp Lys
770 775 780

Ast Lys Glu Leu Lys Cys Gly Ser Gly ITe pPhe Ile Thr Asp Asn val
785 750 795 800

His Thr Trp Thr Glu Gin Tyr Lys Phe GIn Pro Glu Ser Pro Ser Lys
805 810 815

Leu Ala ser ala ¥le Gln Lys Ala His 6lu Glu Asp Ile Cys Gly Ile
B20 825 830

Arg ser val Thr Arg Leu Glu Asp Leu Met Trp Lys GIn Ile Thr Pro
83% 840 845

Glu Leu Asn His Ile Leu Ser Glu Asn Glu val Lys Leu Thr Ile Met
850 855 860

Thr Gly asp Ile Lys Gly Ile Met GIn Ala Gly Lys Arg Ser Leuy Arg
865 P 870 875 ¢ 880

Pre Gin Pro Thr Giu Leu Lvs Tyr Ser Trp Lys Thr Trp Gly Lys Ala
885 890 895

Lys Met Leu Ser Thr Glu Ser His Asn GIn Thr Phe Leu Ile Asp Gly
800 905 910

pro Glu Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu
915 920 925
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Glu \éga Glu Asp Tyr Gly gl;g Gly val phe Thr 325 Asn Ile Trp Leu

Lys Leu Lys Glu Lys Gin Asp vVal Phe Cys Asp Ser Lys Leu Met Ser
950 955 960

Ala ala I7e Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Trp
965 970 875

1le Glu ser Ala Leu Asn Asp Thr Trp Lys Tle Glu Lvs Ala Ser Phe
980 985 990

Ile Glu val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
995 1000 1005

Asn Gly val Leu Glu Ser Glu Met Ile Ile Pro Lyg Asn Leu Ala
0

1010 1015
Gly pro val Ser Gin His Asn Tyr Arg Pro 61y Tyr His Thr 6in
1025 1030 1035

Tle Thr Gly Pro Trp His Leu Gly Lys Leu Giu Met Asp Phe Asp
10490 1045 1050

Fhe Cys Asp Gly Thr Thr val val val Thr Glu Asp Cys Gly Asn
1055 1060 1065

Arg Gly Pro Ser Leu Arg Thr Thr Thr Ala ser 61y Lys tey Ile
1070 1075 1080

Thr GTu  Trp Cys Cys Arg Ser Cys The Leu Pro Pro Leu Arg Tyr
1085 1090 1095

Arg Gly Glu Asp Gly Cys Trp Tyr Gly Met Glu Ile Arg Pro Leu
11600 1105 1110

Lys GTu Lys Glu 61u Asn Leu val Asn Ser Leu val Thr ala Gly
1115 1120 1125

His 61y GIn val Asp Asn Phe ser teu Gly val Leu Gly Met Ala
1130 1135 1140

Leu Phe Leu Glu Glu Met Leu Arg Thr Arg val Gly Thr Lys His
1145 1150 1155

Ala 1le teu reu val Ala val ser phe val Thr Lau Ile Thr Gly
1160 1165 1170
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Asn

Ala

Leu

Leu

Gly

Glu

val

Ila

val

Leu

Thr

ser

Met

Ast

Thr

Glu

Met
1175

Thr
1190

Leu
1205

Leu
1220

Ile
1235

Leu
1250

Arg
1265
Leu

1280

sSer
1295

Thr
1310

Ile
1325

Arg
1340
Ala

1355

Asp
1370

val
1385

Arg
14G0

Ser

Met

Ala

Arg

val

Thr

Asn

Cys

Cys

Ser

Lys

Thr

val

Ile

Cys

Ala

Phe Arg Asp Led Gly Arg val met val
1180 118

Thr

Ala

Lys

Leu

Asp

Met

val

Thr

ser

Gly

ser

Gly

Pro

Tyr

Ata
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AsSp

rha

Leu

teu

Ala

Gly

Fro

Ile

Glin

Leu

Lys

Met

Met

val

Asp

ASp

Lys

The

ser

Leu

Lys

Asn

feu

Gin

Asn

Lys

val

Thr

Leu

val

Ile
1195

val
1210

ser
1225

Gln
1240

Ala
1255

TY"T
1270

Ala
1285

Ala
1300

Lys
1315

Pro
1330

Arg
1345

Ser
1360

Thr
1390

Lys
1405

Gly

Arg

Lys

Ser

Leu

Gln

val

val

The

Thr

sar

Ile

Pra

Gly

Irp

Met

Pro

Glu

Thr

Gly

Lau

ITe

val

Asp

Ala

Trp

Let

Leu

Arg

Giu

Gly

Thr

Leu

Leu

Met

Ala

Ley

ser

Trp

Ile

Pro

Ala

val

Ser

ASD

val

Phe

Met

Pro

Met

va'l

Gln

val

Ile

Phe

t.eu

ser

Ala

ala

Gin
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Thr
1200

Ala
1215

Met
1230

val
1260

Thr
1275

Asnh
1290

Ser

1305

Pro
1320

Leu
1335

Asn
1350

ser
1365

Asp
1395

Ala
1416

Met

Tyr

Ala

Thr

Thr

Leu

1le

Ala

Fro

Leu

Thr

Glu

Leu

Gly

Leu

Gy

val

Ley

Gly

The

ITe

Lys

Met

Trp

Ley

Ala

Thr

Ala

Leu

teu

Glu

Ite’

File.txt

Gly

Ala

Leu

Ile

Lay

Mat

Ala

Lys

phe

Ley

Leu

Ile

Lys

Leu

Leu

Ser
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Gly Ser Ser Pro Ile Leu Ser Ile Thr Ile Ser Glu Asp Gly Ser
1415 1420 1425

Met Ser Ile Lys Asn Glu Glu . Glu Asp GIn Thr Leu Thr Ile Lau
1430 1435 1440

Ile Arg Thr Gly Leu Leu val TTe Ser Gly Leu Phe Pro val Ser
1445 1450 1455

ile Pro Ile Thr Ala Ala Ala Trp Tyr Leu Trp Glu val Lys Lys
1460 1465 1470

GIn Arg Ala Gly val Leu Trp Asp val Pro Ser Pro ?Pro Pro Met
147% 1480 1485

cly Lys Ala Glu Leu Glu Asp Gly Ala Tyr Arg Ile Lys GlIn Lys
1490 ' 1495 1500

Gly Ile Leu Gly Tyr Ser aIn Ile Gly Ala Gly val Tyr rtys Gly
Y 1505 1510 e 1515 Y

Gly Thr Phe His Thr Met Trp His val Thr Arg Ala val Leu

Gly
1520 1525 1530

Met His Lys Gly Lys Arg Yle Glu Pro Ser Trp Ala Asp Val Lys
1535 1540 1545

Lys Leu Ile Ser Tyr Gly Gly Gly Trp Lys Leu Glu Gly Glu

Asp
1550 1555 1560

Trp Lys Glu 6ly 61w ¢Tu val Gln val Leu Ala Leu Glu Pro Gly
1565 1570 1575

Lys Asn Pro Arg Ala val GIn Thr Lys Pro Gly Leu pPhe tys Thr
1580 1585 1590

Asn Ala &1y Thr Ile 6ly Ala val Ser Lteu Asp Phe Ser Pro Gly
1595 16060 1605

Thr ser Gly Ser Pro Ile Ite Asp Lys Lys Gly

Lys val val Gly
1610 1615 1620

Gly asn Gly val val Thr Arg ser Giy Ala Tyr val ser

Ley Tyr
1625 1630 1635

Ala I1e Ala GIn Thr Glu Lys sSer Ile Glu Asp Asn Pre Glu Ile
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1640 1645 1650

Glu Asp Asp Ile Phe Arg Lys Arg Arg Leu Thr Ile Met Asp leu
1655 1660 1665

His Pro Gly Ala &1y Lys Thr Lys Arg Tyr Leu Pre Ala Ile val
1670 1675 1680

Arg Giy Ala Ile Lys Arg Gly Leu Arg Thr Leu Ite Leu Ala Pro
1685 1690 1695

Thr Arg val val ata Ala Glu Met Glu Glu Ala teu Arg Gly Leu
1700 1705 1710

Pro Ile Arg Tyr Gin Thr Pro Ala Ile Arg Ala val His Thr Gly
1715 1720 1725

Arg Glu Ile val Asp ieu Met Cys His Ala Thr Phe Thr Met Arg
1730 1735 1740

Leu Leu Ser Pro val Arg val Pro Asn Tyr Ash Leu Ile Ile Met
1745 , 1750 1753

Asp Glu Ala His pPhe Thr Asp Pro Ala Ser Ile Ala Ala Arg Gly
1766 1765 1770

Tyr Ile ser Thr Arg val Giu Met Gly Glu Ala Ala &Gly Ile Phe
1775 1780 1785

Met Thr Ala Thr Pro Pro Gly Ser Arg Asp Pro Phe Pro 6ln ser
1790 1795 1800

Asn Ala Pra ITe Ile Asp 6GTu &lu Arg Glu Iie Pra Glu Arg Ser
1805 1810 1815

Trp Asn  Ser Gly His Glu Trp val Thr Asp pPhe Lys &Gly Lys Thr
1820 1825 1830

val Trp Phe val Pro ser Ile Lys Ala Gly Asn.

Asp Ile Ala Ala
1835 1840 1845

Cys Leu Arg LYs Ash Gly Lys Lys val Tle Gln Leu Ser Arg Lys
- 1850 1855 1860

Thr Phe Asp Ser Glu Tyr val Lys Thr Arg Thr Asn  Asp Trp Asp
1865 1870 1875
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phe val val Thr Thr Asp Ile Ser Glu Met Gly Ala Asn phe Lys
1880 1885 1890

Ala Glu Arg val Ile Asp Pro  Arg Arg Cys Met Lys  Pro Val Ile
1895 1900 1905

Leu Thr Asp Gly Glu Glu arg wval Ile Leu Ala Ggly Pro Met Pro
1910 1915 1920

val Thr His Ser Ser Ala Ala Gin Arg Arg Gly Arg Ile Gly Arg
1925 1930 1935

Asn Pro Lys Asn Glu Asn Asp Gln Tyr Ile Tyr Met Gly Glu Pro
1940 1845 19850

Leu Glu_ Asn Asp Glu Asp Cys Ala HWis Trp Lys GIlu Ala Lys Mer
1955 1960 1965

ieu Leu Asp Asn ile Asn Thr Pro Glu Gly Xle ITe Pro Ser Met
1970 1975 1980

Phe Glu Pro Glu Arg Glu Lys val Asp Ala Tle asp aly Glu Tyr
1985 1890 1995

Arg Leu Arg Gty Glu Ala Arg Lys Thr Phe val Asp Let Met Arg
2000 2005 2010

Arg Gly Asp Lteu Pro val Trp Leu Ala Tyr Arg val ala ala 6lu
2015 2020 2025

Gly Ile Asn Tyr Ala asp Arg Arg Trp Cys Phe Asp Gly val Lys
2030 2035 2040

Asn Asn Gln Ite reu Glu Glu Asn val Glu val glu Ile Trp Thr
2045 2050 2055

tys Glu Gly Glu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp Ala
2060 2065 2070

Arg Ile Tyr Ser Asp Pro Leu Ala Leu Lys Glu Phe Lys Glu Phe
2075 2080 2085

Ala Ala Gly Arg Lys Ser Leu Thr Lau Asn Leu Tle Thr Glu Met
2090 2095 2100

Gly Arg Leu pPro Thr Phe Met Thr GlIn Lys Ala Arg Asp Ala Leu
2105 2110 2115
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Asp Asn  Leu Ala val Leu Wis Thr Ala 61u Ala Gly Gly Arg Ala
2120 2125 2130

Tyr Asn His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu
21358 2140 2145

Lew Leu Leu Thr teu teu Ala Thr val Thr Gly ¢ly 1Ile rhe Leu
’ 2150 21535 2160

Phe Leu Met Ser Ala Arg Gly Ile Gly Lys Met Thr Leu Gly Met
2165 2170 2175

Cys cys Ile Ile Thr Ala ser Ile teu Leu Trp Tyr Ala Gin Ile
2180 2185 2180

GIn Pro His Trp 1le ala Ala Ser Ile Ite Leu Glu Phe Phe Leu
2195 2200 2205 '

Ile val Leu Leu ITe Pro ¢lu Pro Glu Lys GIn

_ Arg Thr Pro Gln
2210 2215 2220

Asp Asn  GIn Leu Thr Tyr val val Ile Ala Ile Leu Thr val val
2225 2230 2235

Ala ala Thr Met Ala Ask Glu Met Gly Phe Leu Glu Lys Thr Lys
2244 2245 225¢

Lys Asp tLeu Gly teu Gly Ser Ile Ala Thr Gln &In_ Pro Glu ser
225% 2260 2265

Asn Ile Leu Asp Ile Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu
2270 2275 2280

- Tyr Ala val Ala Thr Thr pha val Thr Pro Met Leu Arg His Ser
2285 22580 2295

- ITe GTu Asn Ser ser val Asn Vval Ser teu Thr Ala Ile Ala Asn
2300 2305 2310

Gln Ala Thr val Leu Met Gly Leu Gly Lys Gly Trp Pro ieu Ser
2315 2320 2325

©Lys Met Asp Ile Gly val Pro Leu Leu Ala Ile Gly Cys Tyr Ser
' 2330 2335 2340

. Gin val Asn Pro Ile Thr tet Thr Ala Ala Leu Phe Leu Leu val
2345 2350 2355
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Ala His Tyr Ala Ile Ile Gly Pro Gly teu GIn Ala Lys Ala Thr
2360 2365 2370

Arg Glu  Ala GIn Lys Arg Ala Ala Ala Giy Ile Met Lys Asn Pro
2375 2380 2385

Thr val Asp Gly Ile Thr val 1Ile Asp Leu Asp Pro Ile Pro Tyr
2390 2395 2400

Asp Pro Lys Phe Giu Lys Glin Leu Gly ¢In val Met Lsu Leu val
24405 2410 2415

Leu Cys Val Thr Gln val Leu Met Met Arg Thr Thr Trp Ala Leu
2420 2425% 2430

cys Glu Ala Leu Thr Leu Ala The Gly pro ITle Ser Thr Leu Trp
2435 244D 2445

Glu Gly Asn pro Giy arg Phe Trp Asn Thr Thr ITe: Ala val Ser
2450 2455 2460

vet Ala Asn Tle phe Arg Gly Ser Tyr Leu Ala Gly Ala Gly Leu
2465 2470 2475

teu phe sSer Ile Met Lys Asn Thr Thr Asn Thr arg Arg Gly Thr
2480 2485 2450

Gly Asn_ Ile Gly Glu Thr Leu Gly Glu Lys Trp LYs Ser Arg Leu
2495 ‘ 2500 2505

Asn Ala teu Gly Lys ser Glu pPhe GIn Ile Tyr Lys Lys Ser Gly
2510 2515 2520

Ite GIn Glua val Asp Arg Thr Leu Ala Lys Glu Gly ITe Lys Arg
2525 2530 2535

Gly Glu Thr Asp His His Ala val Ser Arg Gly Ser Ala Lys Leu
2540 2545 2550

Arg Trp Phe val Glu Arg Asn  Met val Thr Pro Glu Gly Lys val
2555 2560 2565

val Asp Lau Gly Cys Gly Arg Gly G1y Trp Ser Tyr Tyr Cys Gly
2570 2575 2580

Gly Leu Lys Asn val Arg Glu val Lys Gly Leu Thr Lys Gly Gly
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2585 2590 2595

Pro Gly His Glu Glu Pro Ile Pro Met Ser Thr Tyr Gly Trp Asn
2600 2605 2610

Leu val Arg Leu Gln Ser Gly val Asp val phe Phe Ile Pro Pro
2615 2620 2625

Glu Lys Cys Asp Thr Leu Leu Cys Asp Ile Gly Glu Ser Ser Pro
2630 2635 2640

Asn Pro Thr val Giu. Ala Gly Arg Thr Leu Arg val Leu Asn Leu
2645 2650 2655

val Glu Asn Trp Leu Asn Asn Asn Thr Gln phe Cys Ile Lys val
2660 2665 2670

Leu Ash  Pro Tyr Met Pro Ser Val Ile Giu Lys Met &lu Ala Leu
2675 2684 2685

Gin Arg Lys Tyr Gly Gly ala Leu val Arg Asn Pro Leu Ser Arg
2690 Y 2695 2700

Asn Ser Thr His GIu Met Tyr 7Trp val sSer Asn Ala Ser Gly Asn
2705 2710 2715

Ile val Ser ser val Asn Met Tle Ser Arg Met Leu Ile Ash Arg
2720 2725 2730

Phe Thr Met Arg Tyr Lys Lys Ala Thr Tyr Glu Pro  Asp Val Asp
2735 2740 2745

Leu sar Gly Thr Arg Asn Ile Gly Ile Glu Ser Giu Ile Pro

Gly
2750 2755 2760

Asn Leu Asp Ile Ile Gly Lys Arg Ile Glu Lys Ile Lys Gin Glu
2765 2770 277%

His Glu  Thr Ser Trp His Tyr Asp Gln Asp His Pro Tyr Lys Thr
2780 2785 2790

Trp Ala Tyr His Gly Ser Tyr Glu Thr Lys Gin Thr Gly ser Ala
2795 2800 2805

ser ser mMet val Asn Gly val val Arg Leu Leu Thr Lys Pro Trp
2810 2815 2320
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Asp val val Pro Met val Thr GIn Met ala mMet Thr Asp Thr Thr
2825 2830 2835

Pro Phe &ly Gin Gln Arg val Phe Lys Glu Lys val Asp Thr arg
2840 2845 2850

Thr 6ln Glu Pro Lys Glu Gly Thr Lys Lys Leu Met Lys Ile Thr
2855 2860 2865

ATa Glu Trp Leu Trp Lys Glu Leu Gly Lys Lys Lys Thr Pro Arg
2870 2875 2880

Met Cys Thr Arg &lu Glu Phe Thr Arg Lys val Arg Saer Asn Ala
2885 2890 2895

Ala Leu &ly Ala Ile phe Thr Asp Glu Asn Lys

Trp Lys Ser Ala
2560 2905 2910

Arg Glu  Ala val Glu Asp Sser Arg Phe Trp Glu Leu val Asp Lys
2915 2920 29253

Glu Arg Asn Ley His teu Glu Gly Lys Cys Glu Thr gys val Tyr
2930 2935 2940

Asn Met Met Gly Lys Arg 6lu. Lys Lys teu Gly Glu Phe Gly Lys
2945 2950 2955

Ala Lys Gly Ser Arg Ala ITe Trp Tyr Met Trp Leu Gly Ala Arg
2960 2965 2970

Phe Leu Giu Phe Gilu Ala Leu Gly Phe Leu Asn Glu Asp His Trp
2975 2980 2985

phe Ser aArg Glu Asn Ser Leu Ser Gly val Glu Gly Glu Gly Leu
2990 2995 3000

His Lys Leu Gly Tyr Ile Leu Arg Asp val Ser Lys Lys Glu Gly
3005 3010 3015

Gly Ala Met Tyr Ala Asp

v Thr Ala Gly Trp
3020

Asp Thr Arg Ile
3030

Thr Ley Glu Asp Leu Lys Asn Glu Glu Met val Thr Asn His Met
3035 3040 3045

Glu Gly Glu His Lys Lys Leu Ala Glu Ala Ile Phe Lys teu Thr
3050 3055 3060
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Tyr Gln Asn Lys val val Arg val Gln Arg Pro Thr Pro Arg Gly
3065 3070 3075

Thr val Met asp Ile Tle Ser Arg Arg Asp Gin Arg Gly Ser Gly
3080 3085 3080

gin val 6ly The Tyr Gly Leu Asn Thr phe Thr Asn  Met Glu Ala
3095 3100 3105

Gln Leu 1Ile Arg Gin Met Glu Gly Glu Gly val Phe Lys Ser Yle
311¢ 3115 3120

GIn His teu Thr Ile Thr GTu &lu Ile Ala val GIn  Asn Trp Leu
3125 3130 3135

Ala Arg val Gly Arg Glu Arg Ley Ser Arg Met Ala 1Ile Ser Gly
3140 3145 3150

Asp Asp Cys val val Lys Pro Leu Asp Asp Arg Phe Ala Ser Ala
3153 3160 3165

Leu Thr Ala Leu Ash Asp Met Gly Lys Ile Arg Lys Asp Ile Gln
3170 3175 3180

Gln Trp Glu Pro Ser Arg Gly Trp Asn Asp Trp Thr Gin val pPro
3185 3190 3195

Phe Cys Ser His #is Phe His Glu Leu Tle Met Lys Asp Gly Arg
3200 3205 3210

val Leu val val Pro Cys Arg Ash GIn Asp GTu teu Ile Gly Arg
3215 3220 3225

Ala Arg Ile Ser Gln Gly Ala Gly Trp Ser Leu Arg Glu Thr Ala
3230 3235 3240

Cys Leuy Gly Lys Ser Tyr Ala Gin Met Trp Ser Leu Met Tyr Phe

3245 3250 3255
His Arg Arg Asp Leu Arg Leu Ala Ala asn Ala ITe .Cys sSer Ala
3280 3265 3270

val Pro Ser His Trp val Pro Thr Ser Arg Thr Thr Trp Ser Ile
3275 3280 3285

His Ala Lys His Glu Trp Met Thr Thr Glu Asp Met teu Thr val
3230 3295 3300
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Trp Asn  Arg val Tep Ile Gln Glu Asn Pro Trp Met Glu Asp Lys

3305 3310 33158
Thr Pro  val Glu Ser Trp Glu_ Glu Ile Pro Tyr Leu Gly Lys Arg
3320 - 3325 3330
Glu Asp Gin Trp Cys Gly Ser Leu Ile Gly Leu Thr Ser Arg Ala
3335 3340 3345
Thr Trp Ala Lys Asn Ile Gln Ala Ala Ile Asn GIn val Arg Ser
3350 3355 3360
teu Ile Gly Asn Gilu Glu Tyr Thr Asp Tyr Met Pro Ser Met Lvs
3365 3370 3375
Arg Phe Arg Arg Glu Glu Glu Giu Ala Gly val Leu Trp
3380 3385 3380
<210> 3
<211> 10723
<212> DNA
<213> Artificial seguence
<220>
<223> Dengue virus serotype 1, MVS
<ddd> 3 _
agttgtiagt ctacgtggac cgacaaagac agattcitig agggagcraa gecrcaatgta EO
gttctaacag tittttaatt agagagcaga tctctgatga ataaccaacg gaaaaaggcg 120
aaaaacacgce ctticaatat getgaaacyce gagagaaace gogtgtcgac tgtgcaacag 180
ctgacaaaga gattctcact tggaatgctg cagggacgag gaccattaaa actgttcatg 240
geectggtgy cgticctteg tttectaaca atcecaccaa cagcagogat atigaagaga 300
tggggaacaa ttaaaaaatc asaagctatt aatgtittga gagggttcag gaaagagatt 360
ggaaggatgc tgaacatctt gaataggaga cgcagatctg caggcatgat cattatgetg 420
; attccaacag tgatggcgit ccatttaacc acgegtgggy gagagecgca tatgatagit 480
© agcaagcady aaagaggaaa gtcacttittg ttcaagacct ctgeagghgt caacatgtgce 540
acceteatty cgatggattt gggagagtty tgtgaggaca cgatgaccta caaatdecce 600
cggatcacty aggcggaace agatgacgtt gactgttggt gcaatgecac ggacacatgg G660
gtgacctatg gaacgtoctc tcasactgyge gaacaccgac gagacaaacyg ttccgtogea 720
- ttggccccac acgtggggot tggoctagaa acaagageeg aaacgtggat gtcctctgaa 780
: ggtgcttgga aacagataca aaaagtagag actitgggctc tgagacatce aggattcacg 840
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gtgatagcce
ttcattitge
apagacttcg
agttgeygtica
gaggtcacaa
accaccgatt
aacttrgrgt
ggaaaaggta
atagttcaat
caccaggtgo
cciacgtcgy
acagggctag
cacaaacaat
gagacttyga
gaagtagtcg
gaaatccaaa
atggacaaac
gagaaagaag
acagacgcac
gggagattaa
gcagaaccac
ctaagctgot
gcacgaagga
trcacgteta
agcggagttt
aattcaagga
ttggoagtca
aaatgtggca
ttccaaccag
atttgtagaa
gaattgaatc

daaggaatca

20170111 478484.185 Seqguence Listing Text File.txt

tttttctage
tgatgctggt
tgdaaggact
ccaccatggc
accecrgeagt
cgagatgtcc
gcegacgaac
gtctaataac
atgaaaacct
gaaatgagac
aaatacagct
attttaacga
ggttcctaga
acagacaaga
tactaggatc
ﬁgtcaggaac
taactttaaa
tggctgagac
catgcaagat
taacagecaa
cctttggtaa
tCaagaaagg
tggecattct
tgggaaaact
cttggaccat
acacgteect
tggtgcaggc
gtgggatttt
aatcccotic
tecgeteagt
acattctatc

tgcaggcagy

acatgccata
aacaccatct
gtcaggagca
aaaaaacaaa
tetgegtaaa
aacacaagga
gttegtggac
gtgtgccaag
aaaatattca
tacagaacat
gaccgactac
gatggtgttig
cttaccacty
tttactggte

acaagaagga

gacaacaart

aggdatgtca
ccagecatgga
teectttteg
tcecatagtc
gagctacatc
aagcagecata
gggagacacce
ggtacaccag
gaaaatagga
ttcgatgaty
cgatagtggt
catcacagac
zagactager
aacaagacty
agaaaatgag

aaaacgatct

ggaacatcca tcacccagaa agggatcatt

atggcecatge
acatgggtgg
céaacactgg
ttgtocatty
gaagccacac
agaggctygg
tttaagtgty
gtgatagtca
ggaacaacty
ggaacectta
ctgacaatga
cectiggaccet

acatttaaga

gcaatgcaca

ttcgecaggas
tatgtgatgt
actgtictgy
acccaagatg
actgacaaag
gtggtaggag
gggaaaatgt
gcatgggact
grttttogaa
atagggattc
tgcatcgcag
tgegttgtga
aacgtgcaca
tcagctatec
gagaatctga
gtgaagttaa

ctgcggecte

gatgcgtggg
atgtggtact
acattgaact
aagctaaaat
tggtggaaga
gcaatggectg
tgacaaaact
ccgtccacac
caaccataac
cattagatig
aagaaagatc
ctgggocttc
cagctcatge
ctgcgcetgac
acctaaaatg
gcacaggctc
tgcaggttaa
agaaaggagc
aaaaaccagt
caggtgaaaa
ttgaagcaac
t¢ggttotay
ctgcatatgg
tgctgacatg
cegycattgt
gctggaaaaa
catggacaga
agaaagecca
tgtggaaaca
ctattatgac

agcccactga
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aataggcazc
ggagcatgga
cttgaagacg
atcaaacace
acaagacgcg
tgggctattc
agaaggaaag
tggagatcag
acctcaagct
ttcacctagg
atggetigte
aacatcccaa
aaagaagcag
tggagcgaca
cagactaaaa
attcaagtta
atatgaagga
aacccagaat
caatattgag
agctttgaaa
tgcccgagga
aggaggagtg
agttttgtet
gctaggatta
gacactgtat
caaagaacty
acaatacaag
tgaagagyac
aataacacca
aggagacatc

gctgaagtat

900

960
1020
1080
1140
12060
1260
1320
1380
1440
1560
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2284
2340
2400
2460
2520
2580
2640
2700
2760



tcatggaaaa
ctcattgatg
gaagttgaag
aaacaggatg
gtecatgeeg
aaagectett
aatggagtyc
cacaactata
gagatggact
agaggaccot
cgatcttogca
gaaatcagac
catgggcagg
atgcttagga
acattgatca
gccactatga
daagtcagac
atgatgacta
gagttgactg
aagtatcaat
caaaacgcat
ttaacatcct
aatccaacag
ttaaatgagy
aatgatattc
ctcactggac
caggcagaga
atgtegataa
ctggtgatct
tgggaagtga
ggaaaggety

20170111 478484.185 sequence Listing Text File.txt

catggggcaa
geecccgaaac
actatggctt
tattcrgega
atatgggtrta
tcattgaagr
tagaaagtga
gaccaggcta
ttgatttcty
ctttgagaac
cattaccacc
cattgaagga
tegacaactt
cecgagtagg
cagggaacat
cggatgacat
caactttigc
ctataggaat
atgcgrtage
tggcagtgac
ggaaagigag
cacagcaaas
ctattrttct
ctatcatgge
ccatgacagg
gatcggeocga
tatrcaggaag
aaaatgaaga
caggactrit
agaaacaacg

aactggaaga

agcaaaaatg
agcagaatgc
tyggagtattc
ctcaaaacte
ttggatagaa
taaaaactgce
gatgataatt
ccatacacaa
tgatggaaca
aaccactgec
gctaagatac
gaaagaagay
ttcactagga
aacgaaacat
gtcctttaga
aggtatggoc
agctggacta
tgtactecte
cttaggeaty
tatecatgget
ttgcacaata
aacagattgg
aacaaccectc
agtcgggatg
accattagtg
tttggaactyg
cagtccaatc
gyaagatcaa
tcctygtatea
ggccggagia
tggagectat

cicictacay
cccaacacaa
accaccaata
atgtcagcgg
agtgcactea
cactggccaa
ccaaaga’atc
ataacaggac
acagtggtag
tctggaaaad
agaggtgagg
aatttggtca
gtcttgggaa
gcaatactac
gacctgggaa
gtgacttatc

ctettgagaa

tcocagagea
atggtectca
atcttgtgey
trggcagtgy
ataccattag
tcaagaacca
gtgagcattt
getggaggge
gagagagcag
ctgtcaataa
acactgacca
ataccaatca
ttgtgggatg
agaattaagc

agtctcataa
atagagctig
tatggctaaa
ccataaaaga
atgacacaty
aatcacacac
tcgetggace
catggocatct
tgactgagga
tcataacaga
atgggtgcty
actcettggt
tggeattygtt
tagtigcagt
gagtgatggt
ttgecctact
agctgacctc
ccetaccaga
aaatgytgag
tooccaaacye
tgtecgttic
tattgacgat
gcaagaaaag
tagccagtic
tccteactgt
ccgatgteas .
caatatcaga
tactcattag
cggcageage
ticeticacc

aaaaagygat
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ccagaccttt
gaattcgttg
attgaaagaa
caacagagcc
gaagatayag
cctctggagce
agtgtctcaa

aggtaagctt

ctgcggaaat.

atggtgetge
gtacgggatg
cacagctgga
cctggaggaa
trettitgty
tatggtaggc
agcageottc
caaggaattg
gaccattctt
aaatatggaa
agtgatatta
cccactgte
cagaggtctc
gagctggeca
totcctaaaa
gtgctacgty
atgggaagac
agatggtagce
aacaggattg
atggtacctg
cecaceeaty

tcttggatat

2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3300
3960
4020
4080
4140
4200
4280
4320
4380
4440

4500

4560
4620



teecagatey
cgtggcacty
aaagacctaa
gaagtccagg
ggtcttttea
acgtcaggat
gttgttacaa
gacaacccag
cacccaggag
cggggtttga
geecttagag
cgggagattg
agagtgccaa
atagcagcta
atgacagcea
gatgaagaaa
tttaaaggga
tgcctgagga
tatgtcaaga
ggtgccaatt
ctaacagatg
gcagcacaaa
tacatgggaeg
ctcctagata
gaaaaggtgg
gtagacttas
ggcatcaadt
gaagaaaacy
agatggttgy
gcagcoggaa

tteatgacte

gcaggtagaa
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gagccggagt
tictaatgea
tatcatatgg
tattggcact
aaaccaacgc

ctecaattat

ggagtggagc

agatcgaaga

cgggaaagac

gaacattaat

gacttccaat
tggacctaat
actacaacct
gaggatacat
ctcececccggyg
gagaaatccc
agactgtttg
aaaatggaaa
ctagaaccas
tcaaggctga
gtgaagagcg
gaagagagag
aaccrtctgga
acatcaacac
atgecattga
tgagaagagy

acgcagacag

tggaagttga

atgctaggat
gaaagtctct
agaaggcaad
gggcgtacaa

ttacaaagaa
taaaggaaag
aggaggctgg
dgagcctgga
cggaacaata
€0acaaaaaa -
atatgigagt
tgacattitc
gaagagatac
cttggcceee
aagataccag
gtgtcatgee
gattatcatg
ctcaactega
aagcagagac
tgaacgctcg
gticgricca
gaaagtgata
tgattgggac
gagggttata
ggtgattcty
aataggaaga
aaatgatgaa
dccagaagga
tggcgaatac
agacctacca
aaggtggtgt
aatctggaca
ctattctgac
gaccectgaac
agacgcactg

ccatgctcte

ggaacattcc
aggattgaac
aagttagaag
aaaaatccaa
ggtgotgtat
ggaaaagtto
gctatagece
cgaaagagaa
cttceggeca
actagagttg
accccageca
acatttacca
gacgaagece
gtggagatgg
ceatttectc
tggaattccg
agtataaaag
caactcagta
ttegtgatta
gaccccagac
gcaggaccta
aatccaaaaa
gactgtgeac
atcattecta
cgcttgagag
gtctggttog
trtgatggag
aaagaaggygg
cractggcge
ctaatcacag
gacaacttag

agtgaactge

atacaatgtg
catcatggge
gagaatggaa
gagecgtoeea
ctctggactt
tgggtcttta
agactgaaaa
gactgaccat
tagtcagaga

tggcagctga

tcagagcegt

tgaggetget
atttcacaga
gtgaggcagc
agagcaatgc
gacatgaatg
caggaaatga
08335acctt
caactgacat
gctgcatgaa
tgccagtgac
atgagaatga
actggaaaga
gcatgttcga
gagaagcaag
cctacagagt
fcaagaacaa
aaaggaagaa
taaaagaatt
aaatgggtag
cagtgctrgea

<ggagaccct
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gcatgtcaca
ggacgtcaag
ggaaggagaa
aacgaaacct
Ttetectyga
tggtaatggt
aagcattgaa
catggaccte
agctataaaa
aatggaggaa
gcacaccggg
atcacecagtt
cccagcaagt
togggattttt
accaatcata
ggtcacggat
tatagcaget
‘tgattctgag
ticagaaatg
accagtcata
ccactotagt
ccagtacata
agctaaaatg
accagageyt

gazaacctit

ggcagctgaa

ccaaatecta
attgaaaccc
taaggaattt
gctcccaace
cacggetyay
ggagacatty

4680
4740
4800
4860
4820
4980
5040
3100
5160
5220
5280
5340

5400
‘5460

5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540



cttttactga
aggagcatag
tggtacgcac
atagttttgc
tacgttgtca
ctagaaaaaa
aacatcctgy
acatttgtta
acagctatag
aagatggaca
actctcacag
caagcaaaag
actgtegatg
aagcagttgg
actacatgog
gaaggaaatc
agagggagtt
acaagaaggg
Aaacgcatigg
agaaccttag
ggctcageaa
gtggacetcg
agagaagtca
acatatgagh
gaasagtgtgy
gcaggadgaa
trttgcataa
caaaggaaat
atgtactggg
atgttgatca

ctcggaagcy
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cacttetyge
ggaagatgac
aaatacagec
ttattccaga
tagceatrect
cgaagaaaga
acatagatct
caccaatgtt
ccaaccaage
tcggagttee
cagctocitt
caaccagaga
gaataacagt
gacaagtaat
ctetgtgtga
cagggaggtt
acttggcegy
gaactggcaa
gaaazagtga
caaaagaagg
aactgagatg
gtigtggcag
aaggcctaac
ggaatctagt
acacattatt
cactcagagt
aggtictcaa
atggaggagce
tatccaatge
acagatttac

gaacccgtaa

tacagtcacy
cctgggaatg
acactggata
acctgaaaaa
cacagtgoty
toteggatty
acgtcctgea
gagacatagc
cacagtgtta
cctteiegee
cttattgota
agcitcagaaa
gattgaccta
gctoctagtc
ggcTLtaace
ttggaacact
agctyggactt
cataggagag
attccagatc
cattaaaaga
gttcgttgag
aggaggctgyg
adaaggagga
gegtetteaa
gtgtgacata
ccttaactia
cccatatatg
cttagtgaog
ttccgggaac
aatgagatac

catcgggatt

ggagggatct
tgctgcataa
gcagcttcaa
cagagaacac
gccgeaacca
ggaageatig
tragcatgga
attgaaaatt
atggotctcg
attggatgct
gcacattatg
agagcagegy
gatccaatac
ctctgcgtga
ttagetaccy
accatigrgg
ctotittcta
acgcttggag
tacaagaaaa
ggagaaacdy
agaaacatgg
teatactart
ccaggacacg
agtggagtrg
goggagrcat
gtagaaaatt
cecteagtca
aatcecactet
atagtgtcat
3agaaagcca

gaaagtgaga

trrtattett
tcacggetag
taatactgga

cocaagacaa

tggcaaacga

caacccagea

cgectghtatge

ccrcagtgaa

ggaaaggaty
actcacaagt
ccatcataggy
cggucatcat
crtatgatce
ctcaagtatt
ggcccatete
tgtcaatgge
ttatgaagaa

agaaatggaa

gtggaatcca

accatcacgc
tCacaccaga
gtggaggact
aagaacceat
acgttttety
caccaaatec
ggttgaacaa
tagaaaaaat
cacgadactc
cagtgaacat
cttacgagec

taccaaacct
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gatgagegea
catcctocta
gttitttcte
ccaactgacc
gatgggtttc
accoygagage
cgtggocaca
tgtgtcccta
gecatigtca
caaccecata
gccaggactc
gaaaaaccca
gaagtttgaa
gatgatgagy
cacattgtgy
taacatrttt
cacaaccaac
aagcogatty
ggaagtggat
tgtgtcgega
aguggaaagta
aaagaatgta
cTeoeatgtca
catccogeca
cacagtggaa
caacactcaa
ggdaagcacta
cacacatgag
gatttcaagg
ggatgrtgac
agatataatt



gggaaaagaa
cacccataca
tecatecatgg
gtgacacsga
aaagtggaca
gcagagtgac
gaattcacaa
aagtggaagt
gaaaggaatc
agagagaaga
tggcttggag
ttctecagag
attctaagag
tgggatacaa
gaaggagaac
gtgcgtgtgc
Caaagaggta
caactaatca
acagaagaaa
atggccatca
ttaacagere
agaggatgga
atgaaagacyg
gcecgaatct
tacgcccaaa
gctatttoct
catgctaaac
attcaagaaa
tacttgggga
acctgggead

gaatacacag

gttctgtggt
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tagaaaaaat aaagcaagag catgaaacat catggcacta

aaacgtggge ataccatggt agotatgaaa

tcaacggagt
tggcaatgac
cgagaaccca
tttggaaaga
gaaaggigag
cgacacgtga
tecatettga
agcragggga
cacgetictt
agaactccct

acgtgagcaa

gaatcacact.

acaagaaact
aaagaccaac
gtggacaagt
gacagatgga
tcgetgtgea
gtggagatga
taaatgacat
atgattggac
gtcgegitact
cccaagyage
tgtggagett
cggeagtace
atrgaatggat
acccatggart
aaagagaaga
agaacatcca
attacatgec

agaaagcaaa

ggtcaggcty
agacacgact
agaaccgaan
attagggaag
aagcaatgea
ggctottgaa
aggaaagtgt
attcggcaag
agagtttgaa
gagtggagig
gaaagaggga
agaagaccta
agcocgaggec
accaagaggc
tggcacctat
gggagaagga
aaactggtta
ttgtgttgtg
gggaaagatt
acaagtgecce
cgttgttcca
agegtogret
gatgtacttc
atcacartgy
gacaacggaa
ggaagacaaa
ccaatggtgo
agcagcaata
atccatgaaa

actaacatga

ctgacaaaac
ccatttggac
gaaggcacga
aaaaagacac
gccttgggag
gatagtaggt
gaaacatgtg
gcaaaaggca
gcectaggat
gaaggagaag
ggagcaatgt
aaaaatgaag
attttcaaac
acagtaatgy
ggactcaata
gtctttaaaa
gcaagagtgg
agacctttag
aggaaagaca
tictgticac
tgtagaaacc
ttgecgygaga
cacagacgcg
gttccaacaa
gacatyctga
actecagtag
ggctcatiga
aatcaagtta
agattcagaa

aacaaggcta
Page 2

caaaacagac
cttgggacgt
aacagcgegh
agaaactaat
ccaggatgtg
ccatattcac
tttgggaget
tgtacaacat
gcagageeat
tettaaatga
ggctgcacaa
atgccgatga
aaatggtaac
taacgtacca
acatcatatc
citicaccaa
gcattcagea
ggcgcgaaag
atgacagygtt
tacaacaatg
accatttcea
aagatgaact
cggectgtet
acctcagget
gtcgaacaac
cagtctggaa
aatcatggga
ttgggttaac
gatcccttat
gagaagagga

gaagtcaggt
6

tgaccaagac
tggatcagea
catceocaty
ttttaaagag
gaaaataaca
caccagagaa
tgatgagaac
ggttgacaag
gatgggaaaa
atggtacatyg
agatcactgg
gctaggttac
caccgeagga
aaaccacatyg
aaacaagygty
gagaagagac
tatggaagcce
cctaacaatc
gttatcaaga
cgcaageget

ggaaccttca

tgagttaatc.

gattggcaga
ggggaagtct
ggcggcaaat
ciggtccata
caggatgtgg
ggaaatceca
aagcaggycce
aggcaatgaa
agaagcagga

cggattaagc

460
8520
8580
8640
8700
8760
8820
8380
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960

10020

10080

1014¢

10200

10260

10320
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catagtacgg aaaaaactat getacctgty ageccegtec aaggacgtta azagaagtca 10380
ggccatcata datgoccatag cttgagtaaa ctatgcagecce tgtageicca ¢cigagaagy 10440
tgtaaaaaat ccgggaggee acaaaccaty gaagctgtac gratggegta gtggactaqc 10500
ggttagagga gacccctcce tracaaatcg cageaacaat gggggeccaa ggegagatga 10560
agctgtagte tcgctggaag gactagagglt tagaggagac coococgaaa caaaaaacag 10620
catattgacg ctgggaaaga ccagagatcc tgctgictcoc tcageatcat tocaggraca 10680
gaacgccaga aaatggaatg gtgetgttga atcaacaggt tet 10723
<210> 4
<21il> 3391
<212» PRT
<213> Artificial Sequence

<220> .
<223> Dengue virus serotype 1, mvS

<4Q0> 4
I\i!et Asn Asn Gln g\rg Lys Lys Ala Lys ?gn Thr Pro Phe Asn nﬁt Leu

Lys Arg Glu ggg Asn Arg val Ser ;Er val Gin Gln Lteu ggr Lys Arg

Phe ser Led Gly Met Leu GlIn Gly Arg Gly Fro Leu L§s Leu Phe Met
35 40 : &

Ala Egu val Ala phe Leu ?gg Phe Leu Thr 116»250 Pro Thr ala Gly

Ile Leu Lys Arg Trp Gly Thr Ile Lys Lys Sepr Lys Ala Ile Asn val
65 70 75 80

Leu Arg Gly Phe Arg Lys Giu Ile Gly ggg Met Leu Ash Ile Bgu Asn
85

Arg Arg Arg Arg Ser Ala Gly Met Ile Ile Met Leu Ile Pro Thr val
10 105 110

Met Ala phe His Leu Thr Thr Arg Gly Gly Giu Pro His Met Ile val
115 120 125

ser Lys Gin Glu Arg Gly Lys Ser Leu Leu Phe Lys Thr Ser Ala gly
130 135 140

val Asn Met Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Leu Cys Glu
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145 150 155 160

Asp Thr Met Thr Tyr Lys Cys FPro Arg Ile Thr Glu Ala Glu Pro Asp
165 170 175

Asp val Asp Cys Trp Cys Asn Ala Thr Asp Thr Trp val Thr Tyr Gly
180 i85 180

Thr cys Ser GIn Thr Gly GTu His Arg Arg Asp Lys Arg Ser val Ala
185 200 205

Leu Ala pro His val Gly Leu Gly Leu Glu Thr arg Ala Glu Thr Trp
210 215 220

Met Ser Ser Glu Gly Ala Trp Lys GIn Ile GIn Lys val Giu Thr Trp
225 230 235 ' 240

Ala Leu Arg His Pro Gly Phe Thr val Ile Ala teu Phe teu Ala His
245 250 255

aAla tle Gly Thr ser Ile thr Gln Lys Gly Ile ITe Phe Ile Leu Leu
26D 265 270

Met Leu val Thr Pro Ser Met Ala Met Arg Cys val Gly Ile Gly Asn
275 280 285

Arg Asp Phe val Glu Gly Leu Ser Gly Ala Thr Trp val Asp val val
290 295 300

Leu Glu His Gly Ser Cys val Thr Thr Met Ala Lys Asn Lys Pro The
305 310 315 320

Leu Asp Ile Glu Leu Leu Lys Thr Glu val Thr Asn Pro Ala val Leu
325 330 335

Arg Lys Leu Cys Ile Glu Ala Lys Ile Ser Asn Thr Thr Thr Asp ser
340 345 350

Arg cys pro Thr GIn Gly Glu Ala Thr teu val 6lu Glu GIn Asp Ala
355 360 3465

Asn Phe val Cys Arg Arg Thr phe val Asp Arg Gly Trp Gly Asn Gly
370 375 380

Ccys Gly Lev Phe Gly Lys Gly Ser Leu Ile Thr Cys Ala Lys Phe Lys
385 3%0 395 400
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cys val Thr Lys Leu Glu Gly Lys Ile val GTn Tyr Glu Asn Leu Lys
405 410 415

Tyr Ser val Tle val Thr val His Thr Gly Asp 6In His Gln val Gly
420 425 430

Asn Glu Thr Thr 6lu His Gly Thr Thr Ala Thr Ihe Thr pro 61n Ala
435 440 445

pro Thr Ser Glu Ile GIn Leu Thr Asp Tyr Gly Thr Leu Thr Leu Asp
450 455 460

Cys Ser Pro Arg Thr Gliy Leu Asp Phe Asn Glu Met val Leu Leu Thr
465 ‘ 470 475 480

Met Lys GTu .Arg Ser Trp Leu val His Lys Gin Trp Phe Leu ASp Leu
485 49¢ 495

Pro Leu Pro Trp Thr Ser Gly Ala Ser Thr Ser GIn Glu Thr Trp Asn
500 505 510

Arg Gin Asp Leu Leu Val Thr Phe tys Thr Ala HWis Ala Lys tys Glin
515 520 525

Glu val val val Leu Gly Ser Gln Glu 6ly Ala Met His The Ala Leu
530 535 540

Thr 6ly Ala Thr Glu Ile &In Thr Ser Gly Thr Thr Thr Ile Phe Ala
545 550 555 560

Gly His Leu Lys Cys Arg Leu Lys Met Asp Lys Leu Thr Leu Lys Gly
565 5790 575

Met Ser Tyr val Met Cys Thr Gly Ser pPhe Lys Leu Glu Lys Glu val
580 585 590

Ala GTu Thr ¢1n His Gly Thr val Leu val GIn val wys Tyr Glu Gly
595 600 605

Thr Asp Ala Pro Cys Lys Ile Pro Phe Ser Thr Gln Asp Glu Lys &1
610 o 615 620 Y

Ala Thr GIn asn Gly Arg Leu Ile Thr Ala Asn Pro Ile val Thr Asp
625 630 635 640

Lys Glu Lys Pro val Asn Ile Glu ATa 6lu Pro Pro pPhe Gly Glu Ser
645 630 655
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Tyr Ile val val Gly Ala Gly Glu Lys Ala Leu Lys Leu Ser Trp Phe
660 665 670

Lys Lys Gly Ser Ser Ite Gly Lys Met Phe Glu Ala Thr Ala arg Gly
075 680 685

Ala Arg Arg Met Ala Ile teu Gly Asp Thr Ala Trp Asp Phe Gly Ser
690 695 700

Ite Gly Gly val phe Thr Ser Met Gly Lys teu val His &in val phe
705 710 715 720

Gly Thr Ala Tyr Gly val Leu Phe ser Gly val Ser Trp Thr Met Lys
725 730 735

Tle Gly Ile Gly Ile Leu Leu Thr Trp Lew Gly Ley Asn Ser Arg Asn
740 745 750

Thr ser Leu ser Met Met Cys Ile Ala ala Gly Ile val Thr Leu Tyr
755 760 765

Leu Gly val Met val Gin Ala Asp Ser Gly Cys val val ser Trp Lys
770 775 780

Asn Lys Glu Leu Lys Cys Gly Ser Gly ITe Phe Ile Thr Asp Asn val
785 780 795 800

His Thr Trp Thr Glu Gln Tyr Lys Phe GIn Pro Glu Ser Pro Ser Lys
305 810 815

Leu Ala Ser Ala Ile GIn Lys Ala His Glu Glu Asp Ile Cys Gly Ile
820 825 830

Arg Ser val Thr Arg teu Glu Asn Leu Met Trp Lys &In ITe Thr Pro
835 840 845

Glu Leu Asn Mis Tle Leu Ser Glu Asn Glu val Lys teu Thr Ile Met
850 855 860

Thr Gly Asp Ile Lys Gly Ite Met GIn Ala Gly Lys Arg Ser Leu Arg
865 870 B75 880

Pro Gln Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp 6ly Lys Ala
885 90 835

Lys Met Leu Sar Thr Glu ser His Asn GIn Thr Phe Leu Ile Asp Gly
900 945 910
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pro ¢lu Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu
915 920 925

Glu val Glu asp Tyr Gly Phe Gly val phe Thr Thr Asn Ile Trp Leu
930 935 940

Lys Leu Lys Glu Lys GIn Asp val Phe Cys Asp Ser Lys teu Met Ser
945 950 955 ge0

Ala Ala Tle Lys Asp Ash Arg Ala val His Ala Asp Met Gly Tyr Trp
965 970 975

Ile Glu Ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe
980 985 990

ITe Glu val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
995 icoo 1005

Asn Gly val Leu Glu Ser Glu Met ITe Ile Pro Lys Asn Leu Ala
1010 1015 1020

Gly pPro val ser GIn His Asn Tyr Arg Pro Gly Tyr His Thr gln
1025 1630 1035

Tie Thr Gly Pro Trp Wis Leu Gly Lys teu Glu Met Asp FPhe Asp
1040 1045 1050

Phe Cys Asp Gly Thr Thr val val val Thr Glu Asp <Cys Gly Ashn
1055 1060 1065

Arg Gly Pro Ser Leu arg Thr Thr Thr ala ser Gl

y Lys Leu Ile
1070 1075 1080

Thr Glu  Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro Leu Arg Tyr
1085 1090 1085

Arg Gly &lu Asp Gly Cys Trp Tyr Gly Met Glu Ile Arg Pro Leu
¢ 11'2)’0 Y 1105 Y Y 1110 g

Lys Glu Lys Glu Glu Asn Leu val Asn Ser Leu val Thr Ala Gly
1115 1120 1325

His Gly Gin val Asp Asn Phe Ser Leu Gly val Leu c¢ly Met Ala
1130 1135 131490

Leu Phe Reu Glu Glu Met Leu Arg Thr Arg val Gly Thr Lys His
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Ala
ASN
Ala
Leu

tew

Glu
val
1le
val
. heu
:Thr
Ser
Met

Asn

1145

Ite
1160

Met
1175

Thr
1180

Leu
1205

Leu
1220

Ile
12335

Leu
1250

Arg

Ley
1280

Ser
1295

Thr
1310

Ile
1325

Arg
1340

Ala
1355

Asp
1370

Leu

ser

Met

Ala

Arg

val

Thr

Asn

Cys

Cys

Ser

Lys

Th

val

Ile

20170111 478484 ._185 Sequence %Eﬁﬁjng Text

teu val Ala

Fhe

Thr

aAla

Lys

Leu

Asp

Met

val

Thr

sSer

Gly

Ser

Gly

Pre

Arg

ASD

phe

Leu

Leu

Ala

Glu

Pro

Tle

Gln

Leu

Lys

Met

Met

AsSp

ASp

Lys

Thr

Ser

Leu

Lys

Asn

Leu

Gin

Asn

Lys

val

Thr

1150

val
1165

Leu
1180

Ile
1195

val
1210

Ser
1225

Glin
1240

Ala
1255

Ala
1285

Ala
13060

Lys
1315

Pro
1330

Arg
1345

sel
1360

ser pPhe val Thr

Gly

Gly

Arg

Lys

ser

Ley

Glin

val

val

Thr

Thr

Ser

Ile

Pro

Arg

Met

Pro

Glu

Thr

Gly

Leu

Ile

val

Asp

Ala

Trp

Leu

Leu

val

Gly

The

Leu

Leu

Met

aAla

t.eu

Sear

Trp

ITe

Pro

Ala

val

Met

val

Fha

Met

Pro

Met

val

Gin

val

Ile

Phe

Leu

ser

Ala

page 32

Lau fle Thr

1170

val
1185

Thr
1200

Ala
1215

Met
1230

Glu
1245

val
1260

Thr
1275

Asn
1290

Ser
1305

Pro
1320

Leu
1335

Asn
1350

Ser
1365

Met

TYFP

Ala

Thr

Thr

ieu

Ile

Ala

Pro

Leu

Thr

Glu

Leu

Gly

val

Leu

Gly

Thr

Ile

Lys

Mat

Trp

Leyu

Ala

Thr

Ala

iey

leu

File.txt

Gly

Gly

Ala

Leu

Ile

Leu

Met

Ala

Lys

Phe

Leu

Leu

Ile

L¥s

Leu
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Thr val Cys Tyr val Leu Thr Gly Arg Ser Ala Asp Leu Glu Ley
1385 1390 1395

Glu Arg Ala Ala Asp val Lys Trp Gliu Asp GTn Ala slu Ile ser
1460 1405 1410

Gly ser Ser Pro Ile Leu Ser Ile Thr Ile ser Glu Asp Gly ser
1415 1420 1425

Met Ser Ile Lys Asn Glu Glu Glu asp GIn Thr Leu Thr ITe Leu
1430 1435 1440

Ile Arg Thr 61y Leu Leu val Ile ser Gty Leu Phe pPro val Ser
1445 1450 1455

Ile Pro 1le Thr Ala Ala Ala Tep Tyr teu Trp Glu val Lvs Lys
1460 1465 1470

G1n Arg Ala Gly val Leu Trp Asp val Pro Ser Pro Pro Pro Met
1475 1480 1485

Gly tys Ala Glu Leu Glu Asp Gly Ala Tyr Arg Ile LYs GIn Lys
1430 149% 1500

Gly Ile Leu Gly Tyr Ser GIn Ile Gly Ala Gly val Tyr Lys Glu
1505 1510 1515

Gly Thr Phe His Thr Met Trp His val Thr arg Gly Ala val Leu
1520 1525 1530

Met His Lys Gly Lys Arg Ile Glu Pro Ser Trp Ala Asp val Lys
1535 1540 1545

Lys Asp Leu Ile Ser Tyr Gly Gly Gly Trp Lys teu 6lu Gly Glu
1550 1555 1560

Trp Lys Glu Gly Glu Glu val Gln val Leu Ala Leu Glu Pro Gly
- 1585 157¢ 1575

Lys Asn Pro arg Ala val Gln Thr Lys Pro Gly Leu Phe Lys Thr
1580 1585 1596

asn Ala Gly Thr 17e G¢ly Ala val sear Leu Asp Phe Ser Pro Gly
1585 1600 1605

Thr ser Gly ser Pro ITée ITe Asp Lys Lys Gly Lys val val Gly
1610 1615 1620
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Lau
ala
Glu
His
Arg
Thr
Pro
Arg
teu
Asp
Tyr
Met
Asn
“Trp
val

1Cys

TYr
1625

Ile
1646

Asp
1655

Pro
1670

Glu
1685

Arg
1700

Ile

1715

Gy
1730

i.eu
1745

Glu
1760

ITe
1775

Thr
1790

Ala
1805

Asn
1820

Trp
1835

Leu
1850

Gly

Ala

ASp

Gly

Ala

va'l

Arg

Ile

ser

Ala

Ser

Ala

Pro

ser

Phe

Arg

Gin

Ile

Ala

Ile

val

Tyr

val

Pro

His

Thr

Thr

Ile

cly

val

Lys
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Asn Gly val val Thr Arg ser Gly Ala  Tyr val
1630 1635

Thr

Pha

Gly

Lys

Ala

Gln

ASp

val

Phe

Arg

Pra

Ile

His

Pro

Asn

Glu

Arg

Lys

Arg

Al

Th

Ley

Arg

Thr

val

Pro

Asp

Glu

Ser

Gly

Lys
1645

Lys
1660

Thr
1675

Gly
1690

Glu
1705

Pro
1720

Met
1735

val.
1750

Asp
1765%

Glu
1780

Glu
ig81c

Trp
1825
Ile

1840

Lys
1855

Ser

Arg

Lys

iey

Met

Ala

Cys

Pro

Pro

Met

Ser

Glu

val

Lys

Lys

Ile

Arg

Arg

Arg

Glu

Ile

His

Asn

Ala

Giy

Arg

Arg

Thr

Ala

val

Glu

Leu

Tyr

Thr

Ghu

Arg

Ala

TYr

ser

Glu

Asp

Glu

Asp

Gly

Ile

Asp

Thr

ieu

Leu

Ala

Ala

Thr

Asty

Ile

Ala

Pro

Ile

Phe

AsRi

Gin
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Asn
1650

Ile
1665

Bro
1680

Ile
1695

Leu
1710

val
1725

Fhe
1740

Leu
1755

Ala
1770

Ala
1785

Pha
1800

Pro
1815

LY$
1830

Asp
1845

Leu
1860

Pro

Met

Ala

Let

Arg

His

Thr

Ile

Ala

Gly

Pro

Glu

Gly

Ile

Ser

Glu

ASD

Ile

Ala

Gly

Thr

Met

Ile

Arg

Ile

Gin

Arg

Lys

Ala

Arg
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Ser

e

Leu

val

Pro

Lau

Gly

Arg

Met

Gly

Phe

Ser

Ser

Thr

Ala

Lys
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Thr Phe aAsp Ser Giu Tyr val Lys Thr Arg Thr asn  Asp Trp ASD
1865 1870 1875

phe val val Thr Thr Asp Ile ser Glu Met Gly Ala Asn FPhe Lys
1880 1885 1890

Ala Glu Arg val Ile Asp Pro Arg Arg Cys Met Lys Pro val Ile
1895 1900 1905

Let Thr asp Gly Glu Glu Arg val Ile Leu Ala Gly Pro Mat Pro

1810 1915 1920
val Thr His ser Ser Ala Ala Gin Arg Arg Gly Arg Iie Gly Arg
1925 1830 1935

Asn Pro  Lys Asn Glu Asn Asp Gin Tyr Tle Tyr Met Gly Glu Pro
1940 1945 1950

Leu Glu aAsn Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met
1955 1960 1965

Leu Leu Asp Asn ITe Asn Thr Pro Glu Gly I7e Ile Pro Ser Met
1870 1975 1980

phe Glu pPro Glu Arg 6¢lu Lys val Asp ala Ile asp Gly Glu Tyr
1985 1990 1995

Arg Leu arg Gly Glu ala Arg Lys Thr phe val Asp Leu Met Arg
2000 2005 2010

Arg Gly Asp Leu Pro val Trp Leu Ala Tyr Arg val Ala Ala glu
2015 2020 2025

Gly Ile asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly val Lys
2030 2035 2040

Asn Asn  Gln Ile Leu Glu Glu Asn val Glu val Glu Ile Trp Thr
2045 2050 2055

Lys Glu Gly Glu Arg Lys Lys teu Lys Pro Arg Trp Leu Asp Ala
2060 2065 2670

Arg ITe Tyr Ser Asp Pro Ley Ala Leu Lys Glu Phe Lys Glu Phe
2075 2080 2085

Ala aAla Gly Arg Lys Ser Leu Thr teu Asn Ley Ite Thr Glu Met
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2080 2095 2100

Gly Arg Leu Pro Thr phe Met Thr Gin Lys Ala Arg Asp Ala Leu
2168 2110 21358

Asp Asn  Leu Ala val Leu Ris Thr Ala Glu Ala Gly Gly Arg Ala
2120 2125 2130

Tyr Asn His Ala Leu Ser Glu Leu Pro Glu Thr teu &Tu Thr Leu
2135 2140 2145

Leu Leu ey Thr teu Leu Ala The val Thr Gly Gly Ile Phe Leu
2150 2155 2160

Phie Leu Met Ser Ala Arg Gly ZIle Gly Lys Met Thr Leu Gly Met
2165 2170 2175

Cys Ile Ile Thr Ala Ser Ile Leu Leu Trp Tyr Ala GIn Ile

Cys
2180 2185 2150

GIn Pro His Trp 1le Ala Ala Ser Ile Ile Leu Glu Phe Phe Ley
2193 2200 2205

Ile val Leu Leu Ile Pro Glu Pro Glu Lys Gin Thr Pro Gln

Ar'g
2210 2215 2220

Asp Asn GIn Leu Thr Tyr val val Ile aAla I7e Leu Thr val val
2225 2230 2235

Ala Ala Thr met Ala Asn Glu Met Gly Phe Leu Glu Lys Thr Lys
2240 2245 2250

Lys. Leu Gly Leu Gly Ser Ile Ala Thr GIn 6In Pro Glu ser

Asp
2255 2260 2265

Asn ITe {feu Asp Ile Asp Leu Arg Pro Ala ser Ala Trp Thr Leu
2270 2275 2280

Tyr Ala val Ala Thr Thr phe val Thr Pro Met Leu Arg His sar
2285 2290 2295

ITe GTu Asn Ser Ser val Asn val Ser teu Thr Ala TIle Ala Asa
2300 23D5 2310

Gin Ata Thr val Leu Met Gly Ley Gly Lys Gly Trp Pro Leu Ser
2315 2320 2325
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Lys Met Asp Ile Gly Val Pro Leu Leu Ala Tle Gly Cys Tyr Ser
2330 2335 2340

Gin val Asn pPro Ite Thr Leu Thr Ala Ala Leu Phe Leuy Leu val
2345 2350 2355

Ala His Tyr Ala Ile Ile Gly Pro G6ly teu Gin Ala Lys ala Thr
2360 2365 2370

Arg GTu Ala ¢1n Lys Arg Ala Ala Ala gly Ile Met Lys Asn Pro
23758 2380 2385

Thr val asp Gly Ile Thr val 1Ile Asp Leu Asp Pro Yle Pro Tyr
2390 23585 2400

Asp Pro  Lys Phe Glu Lys GIn Ley Gly Gin val Met Lau Leu val
2405 2410 2415

Leu Cys Val thr ¢in val Leu Met Met Arg Thr Thr Trp Ala Leu
2420 2425 2430

Cys Glu Ala teu Thr tex aAla Thr Gly Pro Tle Ser Thr Leu Trp
2435 2440 2445

Glu Gly Asn Pro Gly Arg Phe Trp Asn Thr Thr Ile ala val Ser
2450 2455 2460

‘Met Ala Ash Ile Phe Arg Gly Ser Tyr Leu Ala G

y Ala Gly Leu
2465 2470 2475

Leu Phe Ser Ile Met Lys Asn Thr Thr Asn Thr Arg Arg Gly thr
2480 2485 2490

Gly Asn  Ile Gly Glu Thr Lteu Gly Glu Lys Trp Lys Ser Arg Leu
2405 2500 2505 '

Asn Ala Leu Gly Lys Ser Glu Phe GIn Ile Tyr Lys Lys Ser Giy
2510 2515 2520

Iie GIn  Glu val Asp Arg Thr Leu Ala Lys Glu Gly Ile Lys Arg
2525 2530 2535

aly Glu Thr Asp Kis His Ala val Ser Arg Gly Ser Ala tys Leu
2540 2545 2850

Arg Trp Phe val Glu -Arg Asn Met val Thr pPro Glu Gly Lys val
2555 2580 2565
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val Asp Leu Gly Cys Gly Arg Gly Gly Trp Ser Tyr Tyr Cys Gly
2570 2575 2580

6ly Leu tys Asn val Arg GIu val Lys Gly Leu Thr Lys Gly Gly
2585 2590 ) 2595

pro Gly His Glu Glu Pro Ile Pro Met Ser Thr Tyr Gly Trp Asn
2600 2605 2610

Leu Val Arg Leu GIn Ser Gly val Asp val Phe Phe 1Ile Pro Pro
2615 2620 2625

Glu Lys Cys Asp Thr Leu Leu Cys Asp Ile Gly Glu  Ser Ser Pro
2630 2635 2640

Asn Pro Thr val Giu ala Gly Arg Thr Leu Arg Val Leu Asn Leu
2645 24850 2655

val Gla Asn Trp Leit Asn Asn  Ash Thr Gin phe Cys Ile Lys val
2660 2665 2670

l.eu Asn Pro Tyr Met Pro Ser val ITe Glu Lys Met Giu Ala Lew
2675 2680 2685

GIn Arg Llys Tyr Gly Gly Ala Leu val Arg Asn Pro  Leu Ser Arg
2630 Y 2695 2700

Asn Ser Thr His Glu Met Tyr Trp val Ser Asn Ala Ser Gly Asn
2705 2710 2715

TIle val Ser Ser val Asn Met Ile Ser Arg Met Leu Ite Asn Arg
2720 2725 2730

Phe Thr et Arg Tyr Lys Lys Ala Thr Tyr Glu Pro Asp val Asp
2735 2740 2745

tey Gly ser Gly Thr arg Asn Ile Gly Ile Glu Ser &iu Ile Pro
2750 2755 2760

Asn Leu Asp Ile Ile Gly Lys Arg Ile Glu Lys Ile Lys Gln Glu
2765 2770 2775

His ¢lu Thr Ser Trp His Tyr Asp GIn Asp His Pra Tyr tys Thr
2780 2785 2790

Trp Ala Tyr His Giy ser Tyr Glu Thr Lys Gln Thr &ly ser Ala
2795 2800 2805
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sef ser Met val Asn Gly val val Arg Leu Lauy Thr Lys Pro Trp
2810 2815 2820

Asp val val Pro Met val Thr GlIn Met Ala Met Thr Asp Thr Thr
2825 2830 2835

Pro Phe Gly G¢In GIn Arg val Phe Lys Glu Lys val Asp Thr Arg
2840 2845 2850

Thr ¢In 6lu Pro Lys Glu Gly Thr Lys Lys Leu Met Lys Ile Thr
2855 2860 2865

Ala Glg Frp Leu Trp Lys Glu Leu Gly Lys Lys Lys Thr Pro Arg
2870 2875 2880

Met cys Thr Arg Glu Glu Phe Thr Arg Lys val Arg Ser Asn Ala
2885 2890 2835

Ala Lew Gly Ala Ile Phe Thr Asp Glu Ash Lys Trp Lys Ser Ala
23800 2905 2930

Arg Glu  Ala val 6lu Asp Ser Arg Phe Trp Glu Leu val Asp Lys
- 2915 2920 2925

Glu Arg Asn Leu His Leu Glu Gly Lys Cys Glu Thr Cys val Tyr
2930 2935 2940

Asn Met Met Gly Lys Arg Glu Lys Lys Leu Gly Glu rhe Gly Lys
2945 2950 2955

Ala Lys @Gly Ser Arg Ala Ile Trp Tyr met Trp Leu Gly Ala Arg
2560 g 29865 2970

Phe Leu Glu Phe Glu Ala Leu Gly rhe Leu Asn Glu  Asp His Trp
2975 2980 2985

phe Ser Arg GTu Asn Ser Leu Ser Gly val Glu ¢ly 6Tu Gly Leu
2990 2995 3000

His Lys Leu Gly Tyr Ile Leu Arg Asp val Ser Lys Lys Glu Gly
3005 3010 3015

Gly Ala Met Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile
3020 3025 3030

Thr Leu Glu Asp Leu Lys Asn Glu Glu Met val Thr Asn His Met
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Glu

Tyr

Thr

Gin

Gin

Gln

Ala

ASP

Leu

GIn

Pha

val

Ala

Cys

His

Gin
3065

vai
3080

val
3095

Ley
3130

His
3125

Thr
3170

Trp
3185

Cys
3200

Leu
3215

Ar
32%0

Leu .
3245

Arg
3260

Glu

Asn

Met

Gly

Iie

teu

val

Cys

Ala

Glu

Ser

val

Ite

Gly

Arg
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3040 3045

His Lys Lys

Lys

Asp

Thr

Arg

Thr

Gly

val

Leu

Pro

His

val

ser

Lys

Asp

val

Ile

Tyr

Gin

1le

Arg

val

Asn

Ser

His

Pro

Gin

Ser

Leu

val

Ile

Gly

Met

Thr

Glu

Lys

ASp

Arg

Phe

Cys

Gly

Tyr

Arg

Leu
3055

Arg
3870

ser
3085

Leu
3100

Glu
3115

Glu
3130

Ar
3145
Pro

3160

Met
3175

Gly
3150

His
3205

Arg
3220

Ala
3235

Ala
3250

Leu
3265

Ala &lu Ala 1le

val

Arg

Asn

Gly

clu

Leu

Ley

Gly

TP

Glu

AsSh

Gly

Gln

Ala

Gin
Arg
Thr
Giu
ITe
Ser
Asp
LYS
Asn
Leu
Gin
Trp
Met

Ala

Arg Pro

Asp Gln

fhe Thr

Gly val

Ala val

AFg Met

ASp Arg

Ile Arg

Asp Trp

Ile met

Asp Glu

Ser Led

Trp Ser

Asn Ala
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Phe
3060

Thr
3675

Arg
3080

Asn
3105

rhe
3120

Gin
3135

Ala
3150

Phe
3185

Lys
3180

The
3195

Lys
3210

Leu
3225

Arg
3240

Leu
3255

Ile
3270

Lys

Pro

Gly

Met

Lys

Asn

Ile

Ala

ASp

Gin

Asp

Ile

Glu

Meat

Cys

Leu

Arg

Ser

Glu

ser

Trp

Ser

ser

Ile

val

Gly

Gly

Thr

TV

Ser

File.txt

Thr

Gly

Gly

Ala

Ile

ieu

Gly

Ala

Gln

Pro

Arg

Arg

Ala

Phe

Ala
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val Pro Ser His Trp val Pro Thr Ser Arg Thr Thr ‘frp
3275 3280 3285

His Ala Lys His Glu Trp Met Thr Thr 6lu Asp Met Leu
3290 3295 3300

Trp Asn Arg val Trp Ile GIn Glu Asn Pro Trp Met Glu
3305 3310 3315

Thr Pro val ¢lu ser Trp Glu Glu Ile Pro Tyr Leu Gly
3320 3325 3330

clu Asp GIn Trp Cys Gly Ser Leu Ile Gly Leu Thr Sser
3335 3340 3345

Thr Trp Ala Lys Asn Ile GIn Ala ala Ile Asn G¢in  val
3350 3355 3360

Leu Ite Gly Asn Glu Glu Tgr Thr Asp Tyr Met Pro Ser
33835 3370 3375

Arg Phe Arg Aarg Glu Glu Glu Glu Ala Gly val Ley Trp
3380 338% 31390

<210= 5§

<21l> 10723

<212> DNA

<213> Artificial Sequence

<220> .

<223> Dengue virus serotype 1, Wvs

<2720

<221> misc_feature

<222> (2384)..(2384) .

<223> n is either cytosing or guanine

<400> 5

agttgttagt ctacgtggat cgacaaagac agattctttg agggagcetaa

gttctaacag ttttttaatt agagagcaga tcotctgatga ataaccaacy

aazaacacgc ctitcaatat gotgaaacgce gagagaaacc gogtgtogac

ctgacaaaga gattctcact tggaatgetg cagggacgag gaccattaaa

gecetggtgy cgttocottog tttoctaaca atcccaccaa cagcagggat

tggggaacaa ttaaaaaate aaaagcetatt aatgttttga gagggttcag

ggaaggatge tgaacatctt gaataggaga cgcagatctg caggceatgat

attccaacag tgatggegtt ccatttaace acgegigggyg gagagecgea

Page 41

Ser Ile

Thr val

ASH LYS

Lys Arg

Arg Ala

Arg ser

Met Lys

gctcaatgta
gaaaaaggcg
tgtgcaacag
actgttcatg
attgaagaga
gaaagagatt
cattatgety

tatgatagtt

60
120
180
240
300
360
420
480



agcaagcagg
accctcatiyg
cggatcactg
gtgacctatg
ttggceccac
ggtgcttaga
gtgatagccc
ttcattitge
agagacttcg
agttgcgtca
gaggtcacaa
accaccgatt
dacttrgtot
ggaaaaggta
atagttcaat
caccaggtgg
cctacgtegg
acagggetag
cacaaacaat
gagacttgga
gaagtagtcg
gaaatccaaa
atggacaaac
gagaaagaag
acagacgeac
-gggagattaa
gcagaacecac
ctaagctggt
gcacgaagga
ttreacgteta
agcggagttt

aattcaagga
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aaagaggaaa
cgatggattt
aggeggaacc
gaacgtactc
acgtgggact
aacagataca
tttttctage
tgatgctggat
tggaaggact
ccaccatggce
accctgeagt
cgagatgtce
gcocgacgaac
gtctaataac
atgaaaacct
gaaatgagac
aaatacagct
attttaacga
ggttcctaga
acagacaaga
tactaggatc
cgtcaggaac
taactttaaa
tggctgagac
catgcaagat
taacagcecaa
cctttggtaa
tcaagaaagy
tggccatict
tgggaaaact
cttggaccat

acacgtcect

gteactittg
gggagagttg
agatgacgtt
tcaaactggco
tggcetagaa
aaaagtagag
acatgccata
aacaccatct
gtcaggagca
gaaaaacaaa
tctgegtaaa
aacacaagga
gttcgtggac
gtgtgccaag
aaaatattca
tacagaacat
gaccgactac
gatggtgiig
cttaccactg
tttactggtc
acaagaagga
gacaacaatrt
agggatgtca
ccageatgga
teeocttttcg
ccecatagte
gagetacate
aagcagecara
gdgagacacce
ggtacaccag
gaaaatagga

ttcgatgatyg

ttcaagacct ctgcaggtgt caacatgtgc

tgigaggaca
gactgttggt
gaacaccgac
acaagagccg
acttgggcte
ggaacatcca
atggcoatge
acatgegtgg
ccaacactgg
ttgtgcatty
gaagecacac
agaggctggg
tttaagtgty
gtgatagtca
ggaacaacty
ggaaccctta
ctgacaatga
ccttggacct
acatttaaga
gcaatgcaca
ttcgeaggac
tatgtgatgt
actgttctag
acccaagatg
actgacaaag
gtggtaggag
gggaaaatygt
gcatgggact
gtttttggaa
atagggattc
tgcatcgeag

cgatgaccta
gcaatgceac
gagacaaacg
aaacgtggat
tgagacatce
teacccagaa
gatgcglagg
atgrggtact
acattgaact
aagctaaaat
tggtggaaga
gcaatggetg
tgacaaaact
cCgtccacac
caaccataac
cattagatty
aagaaagatc
ctggggcttc
cagctcatge
ctgcgetgac
acctaaaatg
gcacaggcte
tgcaggttaa
agaaaggage
aaaaaccagr
caggtgasaa
ttgaagcaac
tcggtrcrat
ctocatatgy
tgctgacatg

cegneattgt
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caaatgcecc
ggacacatdg
tteegtegea
gicctctgaa
aggattcacy
agggatcatt
aataggcadc
ggagcatgga
cttgaagacg
atcaaacacc
acaagacgcg
tgagctatte
agaaggaaag
tggagatcag
acctcaagct
ttcacctagg
atggcrigte
aacatcecaa
aaagaagcag
tggagegaca
cagactaaaa
attcaagtta
atatgaagga
aacccagaat
caatattgag
agcrttgaaa
tgceccgagga
aggaggagtg
agttttgttt
gctaggatta

gacactgtat

340
600
660
720
780
840
200
860
1020
1080
1140
1200
1260

1320

1380
1440
1500
1560
1620
1680
1740
1800
1860
1820
1980
2040
2100
2160
2220
2280
2340
2400



titggoagtca
aaatgtggca
ttccaaccag
atttgtggaa
gaattgaatc
aaaggaatca.
tcatggaaaa
ctcattgatg
gaagttgaag
aaacaggatg
gtccatgeceg
aaagcctott
aatggagtge
cacaactata
gagatggact -
agaggaccct
cgatcttgea
gaaatcagac
catgyggcagyg
atgcttagga
acalttgatca
gccactatga
aaagtcagac
atgatgacta
gagttgactg
aagtatcaat
caazacgcat
ttaacatcct
aatccaacag
ttaaatgagy
aatgatattc
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tggtgcaggce
gtgggatttt
aatceectte
tccgetcagt
acattctatc
tgcaggeagy
catggggcaa
gceccgaaac
actatggctt
tattctgega
atatgggtta
tcattgaagt
tagaaagtga
gaccaggeta
tigatticty
ctttgagaac
cattaccacc
cattgaagga
tcgacaactt
ccegagtagg
cagggaacat
cggatgacat
caacttttyc
ctataggaat
atgegttage
tggcagtgac
ggaaagtgag
cacagcaaaa
ctatttttct
ctatcatgge

¢ccatgacagy

cgatagtggt
catcacagac
aaaactaget
aacaagacig
agaaaatgag
aaaacgatct
agcaaaaatyg
agcagaatge
tggagtatte
ctcaaaactc
ttggatagaa
tasaaactgc
gatgataatt
ccatacacaa
tgatggaaca
aaccactgec
gctaagatac
gaaagaagag
ttcactagga
aacgaaacat
gtcotitaga
aggtatgogc
agctggacta
tgtacteere
cttaggeatg
tatcatgget
ttgcacaata
aacagattgg
aacaacccic
agteggoatg
accattagtg

tgegttgtga
aacgtgcaca
tcagctatec
gagaatctga
gigaagttaa
ctgcggectc
ctctctacag
cccaacacaa
accaccaata
atgtcagcgg
agtgcactca
cactggccaa
ccaaagaatc
ataacaggac
acagtggtag
tctggaaaac
agaggtgagg
aatttggtca
gtcttgggaa
gcaatactac
gacctgggaa
gtgactiatc
ctcttgagaa
tccecagagea
atggtectea
atcttgtgcg
ttggcagtyg
ataccattag
tcaagaacca
ghtgagcattt
gctggagggco

gctggaaaaa
catggacaga
agaaagccea
tgtggaaaca
ctattatgac
agececactga
agtctcataa
atagagettg
tatggctaaa
ccataaazga
atgacacatg
aatcacacac
tegetggace
catggeaict
tgactgagga
tCataacaga
atgggrgctg
actcctigygt
tggcattgtt
tagttgcagt
gagtgatggt
Ttgeccctact
agctgacctc
ccctaccaga
aaatggtgag
tcccaaacge

tgtecgttte

cattgacgat

gcaagaaaag
tagceagtte

tcocteactgt

Pape 43

caaagaactg
acaatacaag
tgaagaggac
aataacacca
aggagacate
gctgaagtat
ccagaccttt
gaattcgttg
attgaaagaa
caacagagec
gaagatagag
cctetggage
agrgtctcaa
aggtaagctt
ctgeggaaat
atggtgetge
gtacggoatg
cacagctgga
cctggaggaa
ttottitgty
tatggtagge
agcagcettc
caaggaatty
gaccattett
aaatatggaa
agtgatatia
ceccactgitc
caaaggtctc
gagctggeca
toctectaaaa

gtgctacgtyg

2460
2520
2580
2640
2700
2760
2820
2880
2840
3000
3060
3120
3180

3240

3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260



ctcactggac
caggcagaga
atgtcgataa
ctggtgatct
tgggaagtga
ggaaaggctg
tcceagatceg
cgfggcgctg
aaagacctaa
gaagtccagg
ggtcttttca
acgtcaggat
gttgrracaa
gacaacceag
cacccaggag
cogggrrrga
geecrttagag
cgggagatig
agagtgccaa
atagcagcta
atgacageca
gatgaagaaa
titaaaggga
tgcctgagga
tatgtcaaga
ggtgccaatt
ctaacagatg
gcagecacaaa
tacatgggag
ctcctagata
gaaaaggtog
gtagacttaa
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gatcggecga
tatcaggaag
aaaatgaaga
caggactttt
agaaacaacg
aactggaaga
gagccggagt
ttctadtgca
tatcatatgg
tattggeact
aaaccaacgyge
CEccaattat
ggagtggage
agatcgaaga
cgggaaagac
gaacattaat
gacttccaat
tggacctaat

actacaacct

gaggatacat
ctceoeccggg

gagaaatcce
agactgtrtg
aadatgyaaa
ctagaaccaa
tcaaggetga
gtgaagagca
gaagagggad
dacctctgga
acatcaacac
argccatiga

tgagaagagg

tttggaactg

cagtecaate

ggaagatcaa

tcctgtatea
ggccggagra
tggagcctat
ttacaaagaa
taaaggaaag
aggaggctag
ggagcetgga
cggaacaata
cgacaaaaaa
atatgtgagt
tgacatrttc
gazgagatac
cttggoecee
aagatraccag
gtgtcatgece
gattatcatg
ctcaactega
aagcagagac
tgaacgctoy
gttcgrreca
gazagtgata
tgattgggac
gagggitata
ggtgattctyg
aataggaaga
aaatgatgaa
gecagaagoa
tggcgaatac

agacctacca

gagagagcag
ctgtcaataa’
acactgacca
ataccaatca
ttgtgggatg
agaattaagc
ggaacattcc
aggattgaac
aagttagaag
aagaatccaa
ggtgctgtat
gyaaaagtty
gctatagecce
cgaaagagaa
cttceggeca
actagagttg
accccageca
acatttacca
gacgaagccec
gtggagatgg
ccatttecte
tggaattcceg
agtataaaag
caactcagta
ttegtggtta
gacceoagac
gcaggaccta
aatccaaaaa
gactgtgcac
atcattecta
cgettgagag
gtetggitag

ccgatgtcaa
caatatcaga
tactcattag
cggcageage
tteetteacc
aaaaagggat
atacaatgty
catcatgyge
gagaatggaa
gagcegteca
ctetggactt
tgggtctita
agactgaaaa
gactgaccat
tagtcagaga
‘tggcagctga
tcagagotgt
tgaggcetoct
atttcacaga
gtgaggcage
agagcaatge
gacatgaatg
caggaaatga
ggaagacctt
caactgacat
gctgratgaa
tgccagtgac
atgagaatga
actggaaaga
gecatgttcga
gagaagcaag

cctacagagt
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atgggaagac
agatggtage
aacaggattg
atggtacctg
cccacccatyg
tettggatat
gcatgtcaca
ggacgtcaag
goaaggagaa
aacgaaacct
ttcteetgga
toggtaatgot
aagcattgaa
catggacctc
agctataaaa
aatggaggaa
gracaccgyg
atcaccagtt
cccagcaagt
tgggatttit
accaatcata
ggtcacggat
tatagcagct
tgatictgag
ttcagaaatg

accagtcata

ccactctagt

ccagtacata
agcrtaaaatg
accagagegt
gaaaaccttt

ggcagctgaa

4320
4380
4440

4500

4560
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
6180



ggcatcaact
gaagaaaacg
agatggttgy
gcagecggaa
ttcatgactc
gcaggtggaa
¢ttttactga
aggggcatag
tgygtacgcac
atagitttoc
tacgtigtca
ctagaaaaaza
sacatcetyy
acatttgtta
acagctatag
aagatggaca
actctcatag
caageaaaag
actgtcgaty
aagcagttygg
actacatgag
daaggaaatc
agagggagtt
acaagaaggg
aacgeattgg
agaaccttag
ggctcagcaa
gtggacctcg
agagaagtca
acatatgggt
gaaaagtygtg
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acgcagacag
tggaagttga
atgctaggat
gadagtctct
agaaggcaag
gggcgtacaa
cacttetgoc
ggaagatgac
aaatacagcce
ttattccaga
tagccatect
cgdagaaaga
acatagatct
caccaatgtt
ccaaccaage
tcggagttee
cagerctitt
taaccagaga
gaataacagt
gacaagtaat
ctctgtgtga
cagygaggtt
acttggcegg
gaactggcaa
gaaaaagtga
cazaagaagg
aactgagatg
gttgtggcad
aaggecctaac
ggaatctagt
acacattatt

aaggtggtot
aatctggaca
ctattctgac
gaccctgaac
agacgcactg
ccatgetete
tacagtcacg
cctgggaatg
acactggata
acctgaaaaa
cacagrggtg
tctcggattg
acgtcctgea
gagacatagc
cacagtgtta
cettetegeo
cttattggta
agctcagaaa
gattgaccta
getcctagtc
ggctitaace
ttggaacact
agctggactt
cataggagag
attccagatc
cattaaaaga
gttcgtigag
aggaggetgg
aaaaggagga
gcgtcttcaa

gtgtgacata

ttigatggag
aaagaagggy
ccactggege
Ctaatcacag
gacaacttag

agtgaactgce

ggagggatct

tgctgcataa
gcagcttcaa
cagagaacac
gccgcaacca
ggaagcattg
tcagcatyga
attgaaaatt
atgggtcteg
attggatgct
gcacattatg
agageageyg
gatccaatac
ctctgcgtga
ttagctaceg
accattgegg
ctctittcta
acgettygag
tacaagaaaa
ggagaaacgg
agaaacatyg
fcatactatt
ccaggacacyg
agtggagttyg
ggggagicat

tcaagaacaa
aaaggaagaa
taaaagaatt
aaatgygtag
cagtgctgeca
cggagaccct
Ttrtattectt
{cacggctag
taatactgga
cCcaagacaa
tggcaaacga
caacccagea
cgctgtatge
cctcagtgaa
ggaaagoatg
actcacaagt
ccatcatagy
cgggcatcat
cttatgatcc
¢tcaagtatt
ggeeeatoetc
tgtcaatgge

ttatgaagaa

agaaatggaa

gtggaatcca
accatcacge
tcacaccaga
gtggaggact
aagaacccat
acgrtitictt

caccaaatce
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ccaaaceta
attgaaaccc
taaggaattt
gctcccaace
cacggetgag
ggagacattyg
gatgagcgca
catcctccta
gtretetecic
ccaactgace
gatgggttic
acccgagage
cgtggecaca
tgtgteccta
gecattgea
caaccceata
gccaggactc
gaaaaaccca
gaagtttgas
gatgatrgagg
cacattgtgy
taacattttt
cacaaccaac
aagcegatig
ggaagtggat
tgtgtcgcga
agyggaaagta
aaagaatgta
ccecatgtea
cateocgeea

cacagtggaa

6240
6300
6360
6420
6480
6540
6600
6660
6720
6760
6840
6900
6960
7020
7089
7140
7200
7260

7320

7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040



gcaggacgaa
trttgcataa
caaaggaaat
atgtactgay
atgttgatca
ctcggaageg
gggaaaagaa
cacccataca
tcatccatyg
gtgacacaga
aaagtggaca
gcagagtage
gaattcacaa
aagtggaagt
gaaaggaatc
agagagaaga
tggcttggag
ttctecagag
attctaagag
tgggatacaa
gaaggagaac
gtgcotgege
caaagaggta
caactaatca
acagaagaaa
atggccatca
ttaacagcte
agaggatgga
atgazagacg
geoccdaatect
tacgecocaas

goctatttget
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cactcagagt
aggttctcaa
atggaggagc
tatccaatgce
acagatttac
gaacccgtaa
tagaaaaaat
aaacgtgggc
tcaacggagt
rggraatgac
cgagaaccca
tttggaaaga
gaaaggtgag
cggcacgtga
tecatcttga
agctagagga
cacgottett
agaacteoct
acgtgagcaa
gaatcacact
acaagaaact
aaagaccaac
gtggacaagt
gacagatgga
tegetgtgea
gtggagatga
tdaatgacat
atgattggac
gregcgtact
cccaaggage
tgtogagctt

cggcagtacc

ccttaactta
cccatatatg
cttagtgagy
ttcegguaac
aatgagatac.
catcgggatt
aaagcaagag
ataccatggt
ggtcaggetg
agacacgact
agaaccgaaa
attagggaag
aagcaatgcea
ggctgttgaa
aggaaagrgt
attcggcaag
agagtttgaa
gagtggagtyg
gaaagaggga
agaagaccta
agCogagyce
accaagaggc
tggcacctat
gggagaagga
azactggtia
ttgtgtigtg
gggaaagatt
acaagtgccc
cgttgttcca
agggtggect
gatgtacttc
atcacattgg

gtagaaaatt
ceoteagtea
aatccactct
atagtgtcat
aagaaagcca
gaaagtgaga
catgaaacat
agctatgaaa
ctgacaaaac
ccatttggac
gaaggcacga
aaaaagacac
gcocttgggog
gatagtaggt
gaaacatgtg
gcaaaaggea
gccetaggat
gaaggagaag
ggagcaatgt
aazaatyaag
attttcaaac
acagtaatag
ggactcaata
gtctttaaaa
gcaagagrgy
aaaccittag
aggaaagaca
ttctgttcac
tgtagaaacc
ttgcgggaga
cacagacgceg

gttccaacaa

ugtitgaacaa
tagaaaaaat
cacgaaactc
cagtgaacat
cttacgagee
taccaaacct
catggcacia
caaaacagac
ctrgggacgt

aacagcgegt

caacactcaa
ggaagcacta
cacacatgag
gatttcaagg
ggatgttgac
agatataatt
tgaccaagac
tggatcagea
cgtceecatg

ttttaaagag

agaaactaat gaaaataaca

ccaggatgty
ccatattecac
tttgggagct
totacaacat -
gcagagccat
tCttaaatga
gactgcacaa
atgccgatrga
aaatggtaac
taacgtacca
acatcataic
ctticaccaa
gcattcagca
ggcgcgaaag
atgacaggtt
tacaacaaty
accattteca
aagatgaact
cggectgttt
acctcagget

gtcgaacaac
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caccagagaa
tgatgagaac
ggttgacaag
gatgggaaaa
atggtacatg
agatcactgg
gctaggttac
caccgcagaa
aaaccacatyg
aaataaggty
gagazgagac
tatggaagcc
cctaacaatc
gttatcaaga
cgeaageget
ggaaccttca
tgagttaatc
gattggcaga
ggggaagict
ggcggcaaat

ctggtccata

8100
8160
8220
8280
8340
8400
B460
8526
8580
8640
3700
8760
8820
8880
3940
9006
3060
9120
8180
9240
5300
9360
9420
9480
9540
8600
2660
89720
4780
9840
9800
8960



¢atgetaaac
attcaagaaa
tacttgggga
acctgggeaa
gaatacacag
gttctgtoot
catagtacgg
ggccatcata
tgtaaaaaat
ggttagagga
agctgtagtc
catattygacy
gaacgccaga
<2i0> 6

<211~
&%

<220>
<7223>

PRT

<220>
<221>
«222>
<223>

<4Q0> ©

Met Asn Asa Gln Arg Lys Lys Ala Lys Asn
1 5 10
Lys Arg Glu Arg Asn Arg val Ser Thr val
20 25
Phe Ser Leu Gly Met teu Gln Gly Arg Gly
35 40
Ala Leu val Ala Phe Leu ?Eg’Phe Leu Thr

g%e Leu Lys Arg Trp ?gy Thr Ile Lys Lys
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atgaatggat
acccatgyat
aaagagaaga
agaacatcca
attacatgcc
agaaagcaaa
aaaaaactat
aatgccatag
ccgyggaggec
gacccctcce
tcgctggaag
ctggyaaaga
aaatggaaty

3391

wisc_Teature
(763)..(763)
Xaa is either alanine or giycine

gacaacggaa
ggaagacaaa
ccaatggtge
agcagcaata
atccatgaaa
actaacatga
gctacctata
cttgagtaaa
acaaaccatg
ttacaaatcyg
gactagaggt
ccagagatce

gtgctottoa

artificial Sequence

gacatgctga
acteccagion
gyctcattga
aatcaagtta
agattcagaa
aacaaggeta
agceecegtec
ctatgcagec
gaagctgtac
cagcaacaat
tagaggagac
tgctgtotee

atcaacaggt

pengue virus serotype 1, WvS

Thr

Gin

Pro

Ite

Ser
75

cagtciggaa
adtcatggga
ttgggttaac
gatccottat
gagaagagga
gaagtcaggt
aaggacgtta
tgtagctcea
gcatggegta
gggggccecaa
cececcgaaa
tcagcatcat

tct

pro phe Asn

Gln teu Thr

30

Ley Lys Lsy

45

Pro Pro Thr

60

Lys ata Ile
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cagggtgtag
ggaaatccca,
aagcagggec
aggcaatgaa
agaagcagga
cggattaagc
aaagaagteca
cctgagaagg
gtggactagc
ggcgagatga
caaaaaacag

tccaggeaca

Mat Leu
15

Lys Arg
Phe Met

Ala GTy

Asn val
80

10020
160806
10140
10200
10260
10320
16380
10440
10500
10560
10620
10680
10723
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Leu Arg Gly phe ggg Lys Glu Ile Gly ggg Met Leu Asn Ile bgu Asn

Arg Arg Arg Arg Ser Ala Gly Met Ile Tle met Leu Ile Pro Thr val
100 105 i10

Met Ala Phe His Leu Thr Thr Arg Gly Gly Glu Pro His Met Ile val
115 120 ' 125

ser Lys GIn Glu Arg Gly Lys Ser Leu teu Phe Lys Thr ser Ala cly
150 135 140

val Asn Met Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Leu Cys Glu
145 150 155 160

Asp Thr Met Thr Tyr Lys Cys Pro Arg Ile Thr Glu ala Glu Pro Asp
165 i70 175

Asp val Asp Cys Trp Cys Asn Ala Thr Asp Thr Trp val Thr Tyr Gly
180 185 180

Thr cys ser G1n Thr Gly Glu His Arg Arg Asp Lys arg Ser val Ala
195 . 200 205

Leu Ala Pro His val Gly Leu Gly Leu Glu Thr Arg Ala Glu Thr Trp
210 215 220

Met Ser Ser Glu Giy Ala Trp Lys Gin Ile Gin Lys val Giu Thr Trp
225 230 235 240

Ala Leu Arg His Pro Gly Phe Thr val Ile Ala Leu Phe Leu Ala His
245 230 255%

Ala Ile Gly Thr Ser Ile Thr Gln Lys Gly Ile Ile Phe Ile Leu Leu
260 z265 270

Met Leu val Thr Pro Ser Met Ala Met Arg Cys val Gly Ile 61y Asn
275 . 280 285

Arg Asp Phe val Glu Gly teu Ser Gly Ala Thr Trp val Asp val val
290 295 300

Leu GTu His gly Ser Cys val Thr Thr Met Ala Lys Asn Lys Pro Thr
305 310 315 320

Leu Asp ITe Glu Leu Leu Lys Thr Glu val Thr Ash Pro Ala Val Leu
325 330 _ 335

Page 48



20170111 478484.185 Sequence iisting Text File.txt

Arg.Lys Leu Cys Ile Glu Ala Lys Ile Ser Asn Thr Thr Thr Asp Ser
346 345 350

Arg Cys Pro Thr Gin Gly Glu Ala Thr Leu val Glu Glu Gln Asp Ala
355 360 365 ’

Asn Phe val Cys Arg Arg The Phe val Asp Arg Gy Trp Gly Asn Gly
370 375 380

Cys Gly Leu Phe Gly Lys Gly Ser Leu Ile Thr Cys Ala.Lys Phe Lys
385 390 395 406

Cys val Thr Lys Leu Glu Gly tys Iie val GIn Tyr Glu Asn Leu Lys
405 410 415

Tyr ser val Ile val Thr val His Thr Gy Asp GIn His GlIn val Gly
420 425 430

asn Glu Thre Thr &Tu His 61y Thr Thr Ala Thr XTe Thr Pro 6ln Ala
435 440 445

Pro Thr Ser Gly Ile Gin Leu Thr Asp Tyr Gly Thr Leu Thr Leu Asp
450 455 460

Cys Ser Pro Arg Thr Gly Leu Asp Phe Asn Glu Met val Leu Leu Thr
465 470 475 480

Met Lys Glu Arg Ser Trp Leu val His tys Gln Trp Phe Leu Asp Leu
485 490 455

Pro teu Pra Trp Thr Ser Gly Ala ser Thr Ser Gin Glu Thr Trp Asn
500 805 510

Arg Gln Asp Leu peu val Thr Phe Lys Thr Ala His Ala Lys Lys Gin

As
515 520 525

Glu vail val val Leu Gly Ser GIn Glu 6ly Ala Met His Thr Ala Leu
530 535 540

Thr Gly Ala Thr Glu Ie Gin Thr ser Gly Thr Thr Thr Ile Phe Ala
545 550 555 560

Gly His Leu Lys Cys Arg Lau Lys Met Asp Lys Leu Thr Leu L;s Gly
565 570 575

Met Ser Tyr val Met Cys Thr Gly ser Phe Lys Leu Glu Lys Glu val
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580 585 590

Ala Gle Thr 6¢In His Gly The val Leu val Gin val Lys Tyr Glu Gly
595 600 605

Thr Asp Ala Pro Cys Lys Ile pro Pha Ser Thr 6In Asp Glu Lys Gly
610 615 620

Ala Thr Gin Asn Gly Arg Leu Ile Thr Ala Asn Pro Ile val Thr Asp
625 630 635 640

Lys Glu Lys Pro val asn ITe Glu Ala Glu Pro Pro Phe Gly Glu ser
645 650 655

Tyr Ile vai val Gly Ala Gly Glu Lys Ala Leu Lys Leu Ser Trp Phe
660 665 670

Lys Lys Gly Ser Ser Ile Gly Lys Met Phe Glu Ala Thr Ala Arg Gly
675 680 685

Ala Arg Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser
690 g 695 Y Asp 700

Ite Gly Gly val phe Thr Ser Met Gly Lys Leu val His GIn val phe
705 710 715 720

Gly Thr Ala Tyr Gly val Leu Phe Ser Gly val Ser Trp Thr Met Lys
725 730 735

Ite Gly Ile Gly Tle Leu Leu Thr Trp Leu Gly Leu Asn Ser Arg Asn
740 745 750

Thr Sar Leu Ser Met Met Cys Ile Ala Ala Xaa Ile val Thr Leu Tyr
755 760 765

Leu Gly val met val GIn Ala Asp ser Gly Cys val val Ser Trp Lys
770 775 780

Asn Lys Glu Leu Lys Cys Gly Ser Gly Ile phe Ile Thr Asp Asn val
785 790 795 800

His Thr Trp Thr Glu &1n Tyr Lys Phe Gln Pro Glu Ser Pro Ser Lys
805 810 815

Leu Ala Ser ATa Tle GIn Ltys Ala His Glu Glu Asp Ile Cys Gly Ite
820 825 830
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Arg Ser \égé Thr Arg Leu Glu gig Leu Met Trp Lys 53;'51 Ile Thr Pro

G1u Leu Asn His Ile Leu Ser GTu Asn Glu val Lys Leu Thr Ile Met
850 855 860

Thr Gly Asp Ite Lys Gly ITe Met GIn Ala Gly Lys Arg Ser Leu Arg
865 Y AsP 870 B7% 9 880

Pro GIn pPro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala
885 890 895

Lys Met Leu Ser Thr Glu Ser HWis Asn Gln Thr pPhe Leu Ile Asp Gly
900 905 810

Pro GTu Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser ieu
915 920 925

Glu val Glu Asp Tyr Gly Phe Gly val Phe Thr Thr Asn Ile Trp Leu
230 935 940

Lys Leu Lys Glu Lys GIn Asp val Phe Cys Asp Ser Lys Leu Met Ser
945 950 9% % 960

Ala Ala Ile Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Tr
Y 965 ¢ 870 P Y 975 P

Ite clu Ser Ala Lau Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe
986 985 940

Ile 'Glu val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
295 1600 1005

Asn Gly val Leu Glu Ser ¢lu Met Ile Ile Pro Lys Asn Leu Ala
1010 1015 1020

Gly Pro Vval Ser Gin His Asn Tyr Arg Pro Gly Tyr His Thr Gin
1625 1630 1035

1le Thr Gly Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp
1040 1045 1050

Phe Cys Asp Gly Thr Thr val val val Thr Glu Asp Cys Gly Asn
1055 1060 1065

Arg Gly #Pro Ser Leu Arg Thr Thr Thr Ala Ser Gly Lys Leu Ile
1070 1075 1080
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Thr Glu Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro  Leu Arg Tyr
1085 1590 1095

Arg Gly Glu Asp Gly Cys Trp Tyvr Gly set Glu Ile Arg Pro Leu
1100 Y 1135 Y 1110

Lys Giu Lys Glu GlU Asn teu val Asn Ser Leu val Thr Ala Gly
1115 1120 112%

#His Gly &ln val Asp Asn phe Ser Leu Gly val Leu Gly Met Ala
1130 1135 1140

Leu Phe Leu Glu Glu Met Leu Arg Thr arg val Gly Thr Lys His
1145 1156 1155

Ala ITe Leu Leu val Ala val sSer Phe val Thr Leu Ile Thr Gly
1160 13165 1170

Asn Met sSer Phe Arg Asp Leu Gly Arg val met val Met val Gly
1175 1180 1185

Ala Thr Met Thr Asp Asp I'le &1y Met Gly val Thr Tyr Leuy Ala
1190 11085 1200

Leu Lau Ala Ala Phe Lys val Arg pro Thr Phe Ala Ala Gly Leu
1205 1210 12158

Leu Leu Arg Lys Lau Thr Ser Lys Glu Leu Met Met Thr Thr Ile
1220 1225 1230

Gly Ile val Leu teu Ser Gin Ser Thr Leu Pro Glu Thr Ile Leu
1235 1240 1245

Glu Lteu Thr Asp Ala Leu Ala Lleu Gly Met Met val Leu Lys Met
1250 1255 1260

val Arg Asn Met Glu Lys Tyr Gin teu Ala val Thr Ile Met Ala
1265 1270 1275

ITe Leu Cys val Pro Asm Ala Val Ile Leu GIn Asn Ala Trp Lys
1280 1285 1290

val ser <Cys Thr Ile Leu Ala val val ser val Ser Pro Leu Phe
1295 1300 1305

Leu Thr Ser Ser Gin Gln Lys Thr asp Trp Ile Pro Leu Ala teu
1310 1315 1320

page 52



20170111 478484.185 Sequence Listing Text File.txt

Thar ITe Lys Gly Leu Asn Pro Thr Ala Ile Phe Leu Thr Thr Leu

1325 1330 1335
Ser Arg Thr Ser Lys Lys Arg Ser Trp Pro teu Asa Glu Ala Ile
1340 1345 1350

Met Ala val Gly Met val Ser Ile Leu Ala Sar Ser Leu Leu Lys
1355 1360 1365

Astt Asp Ile Pro Met Thr Gly Pro Ley val Ala Gly Gly Leu Leu
1370 1375 1380

Thr val c¢ys Tyr val Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu
1385 1390 1395

Glu Arg Ala Ala Asp val Lys Trp Glu Asp GIn ATa Glu Ile Ser
1400 1405 1410

Gly Ser’ Ser Pro Xle Leu Ser Ile Thr ITe Ser Glu Asp Gly ser
1415 1420 1425

Met Ser Ile Lys Asn Glu 6lu Glu Asp &In Thr Leu Thr I'le Leu
1430 1435 1440

Itle Arg Thr Glv Leu teu val Ile Ser Gly Leu Phe Pro val Ser
1445 1450 1455

Ile Pro Ile Thr Ala Ala Ala Trp Tyr Leu Trp Glu val Lys Lys
1460 1465 1470

Gin Arg Ala Gly val teu Trp .Asp val Pro Ser Pro Pro Pro Met
1475 1480 1485

Gly Lys Ala GTu Leu Glu Asp Gly Ala Tyr Arg Tle Lys Gln Lys
1490 1495 1500

Gly Ile Leu Gly Tyr Ser GIn ZIte Gly Ala Gly val Tyr Lys Glu
1508 1510 1515

Gly Thr pPhe His Thr Met Trp His val Thr Arg ¢ly Ala val Leu
1520 1525 1530

Met Mis Lys Gly Lys Arg Ile Glu Pro Ser Trp Ala Asp val Lys
1535 1540 1545

Lys Asp Leu Ile Ser Tyr Gly Gly Gly Trp Lys Leu Glu Gly Giu
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Trp

Lys

Asn

Thr

Leu

Ala

Glu

His

Arg

Thr

Pro

Arg

 Leu
| Asp

ETyr

1550

Lys
1565

Asn

1580

Ala
1595

Ser
1610

Tyr
1625

1le
1640

Asp

1655

Pro
1670

alu
1685

Arg
1700

e
1715

Glu
1730

Leu
1745

Glu
1760

Ile
1775

Glu

Bro

Gly

Gly

Gcly

Ala

Asp

Gly

Ala

val

Arg

Ile

sar

Ala

ser

20170111 478484.185 Sequence Listing Text
1555 1560

61y Glu clu

Arg

Thr

Ser

Asn

Gin

Ile

Ala

Ile

vai

Tyr

val

Pro

His

Thr

Ala

Ile

Pro

Gly

Tthr

Phe

Gly

Lys

Ala

Gln

Asp

val

rhe

Arg

val

Giy

Ile

val

Giu

Arg

LYS

Arg

Ala

Thr

Leu

Arg

Thr

val

val
1570

Glin
1585

Ala
1600

Tle
1615

val
1630

Lys
1645

Lys
1660

Thr
1675

b4
1690

Glu
1705

Pro
1720

Met
1735

val
1750

Asp
1765

Glu
1780

GIn val Leu Ala

Thr

val

ASp

Thr

Ser

Arg

LYS

Leu

Met

Ala

Cvs

Pro

Pro

Metl

Lys

Ser

Lys

Arg

Ile

Arg

Arg

Arg

Glu

ITe

His

Asn

Ala

Gly

Pro Gily

Leu Asp

Lys Gly

ser Gly

Glu Asp

teu Thr

Tyr Leu

Thr Leu

Glu Ala

Arg Ala

Ala Thr

Tyr Asn

ser Ile

Glu Ala
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Ley
1575

Leu
1590

rhe
1605

Lys
1620

Ala
1635

Asn

Glu

Phe

ser

val

Tyr

Pro

1650 -

Ile
1665

Pro
168

Ile
1695

Leu
1710

val
1725
Phe
1740

Leu
1755

Ala
1770

Ala
1785

Mat

Ala

teu

Arg

His

Thr

Ile

Ala

Gly

Pro

Lys

Pro

val

val

Glu

Asp

Iie

Ala

Gty

Thr

Met

Tle

AFg

Iite

File.txt

Gly

Thi

Gly

Gly

Ser

Ile

Leu

val

Pro

Leu

Gly

Arg

Met

Gly

Phe
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met Thr Ala Thr pPro Pro Gly Ser Arg Asp Pro Phe Pro Gln Ser
1790 1795 1800

Asn Ala pPro Ile Ile Asp Glu Glu Arg Glu Ile Pro Glu Arg ser
1895 1810 1815

Trp Asn  Ser Gly His 6lu Trp val Thr Asp phe tys Gly Lys Thr
1820 1825 1830

val Trp phe val pPro Ser Ile Lys Ala Gly asn Asp Iie Ala Ala
1835 1840 1845

Cys Leit Arg Lys Asn Gly Lys Lys val Ile GIn Leu Ser Arg Lys
1850 1855 1860

Thr Phe Asp Ser Glu Tyr val Lys Thr Arg Thr Asn  Asp Trp Asp
1865 1870 1875

phe val val Thr Thr Asp ITe Ser Glu Met Gly Ala_ Asn Phe Lys
1880 1885 1890

Ala Glu Arg Val Ile Asp Pro Arg Arg Cys Met

Lys Pro val Ile
1895 1900 1805

Leu Thr Asp 61y Glu Glu Arg val Ile Leu Ala Gly Pro Met Pro
1810 1915 1929

val Thr His ser ser Ala Ala Gln Arg Arg Gly Arg Ile Gly Arg
1825 1930 1935 '

Ash Pro  Lys Asnh Glu Asn Asp Gin Tyr Ile Tyr Met Gly Glu Pre
1940 1845 1850

Leu Glu Asn Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met
1955 1960 1965

Let Leu Asp 4dsn Tle Asn Thr Pro Glu Gly Ile Ile Pro Ser Met
1970 1875 1986

phe Glu Pro Glu Arg Glu Lys Vval aAsp Ala Ile Asp Gly Glu TFyp
1985 1990 1995

Arg Leu Arg Gly Glu Ala Arg Lys Thr Phe val Asp Leu Met Arg
2000 g Y 2005 2010

Arg 61y Asp Leu Pro val Trp Leu Ala Tyr arg val Ala Ala Glu
2015 2020 ‘ 2025
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Gly

Ast

Lys

Arg

Ala

Gly

Asp

Tyr

Leu

Pha

Cys

Gln

Ile

Asp

Ala

Lys

Ile
2630

Asn
2045

Glu
2060

Ile
2075

Ala
2080

Ar
2105

Asp
2120

Asql
2135

Ley
2150

Leu
2165

Cys
2180

Pro
2195

val
2210

Asnp
2225

Ala
27240

As
2

Ash

Gln

Gly

Tyt

Gly

Leu

Leu

His

Ley

Met

Ile.

His

Leu

Gln

Thr

Leu

20170111 478484.185 seguence Listing Text

Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly val
2035 2040

Ile

Gly

Sear

Arg

Pro

Ada

Ala

Thr

Ser

Ie

Trp

Leu

Leu

Mat

Gly

Leu

AFG

AsSp

Lys

Thr

val

Len

Leu

Ala

Thr

1iTe

Ile

Thr

Ala

Leu

Glu

Lys

Pro

Sar

Phe

Lau

Ser

Leu

Arg

Ala

Ala

Pro

Tyr

Asn

Gly

glu
2050

LYS
2085

Ley
2080

Leu
2085

Met
2110

His
2125

Glu
2140

Ala
2155

Gly
2170

Ser
2185

Ala
2200

Glu
2215

val
2230

Gly
2245

Ser
2260

Asn

Lew

Ala

Thr

Thr

Thr

teu

Thr

Ite

Ite

sar

Pro

val

Met

Ile

val

Lys

Leu

Leu

Gin

Ala

Pro

val

Gly

Leu

Ile

Glu

Tle

Gly

Ala

Glu val Glu
2055

Pro Arg Trp
2070

Lys Glu Phe
2085

Asn Leu Ile
23100

Lys Ala Arg
2115

Glu Ala Gly
2130

Glu Thr Leu
2145

Thr Gly Gl
Y 21%0

Lys Met Thr
2175

Leu Trp Tyr
2180

Ile Leu Glu
2205

Lys Gln Arg
2220

Ala TI7e Leu

2235

phe teu Glu
2250

Thr GIn ¢ln
2265
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Ile

teu

LyS

Thr

Asp

Gly

Glu

Ile

Leu

Ala

Phe

Thr

Thr

Lys

Pro

Trp

Asp

Glu

Glu

Ala

Arg

Thr

Phe

Gly

Gin

Phe

Pro

val

Thr

Glu

File.txt
Lys

Thr

Ala

Phe

Met

L.eu

Ala

Leu

Leu

Met

Ile

Ley

Gln

‘val

Lys

Ser
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Asn Ile Leu Asp Ile Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu
2270 . 2275 2280

Tyr Ala val Ala Thr Thr phe val Thr Pro Met Leu Arg His Ser
2285 2290 2295

Ite Glu Asn Ser Ser val Asn Val Ser Les Thr Ala Ile Ala Asn
2300 2305 2310

Gin Ala Thr val Leu smet Gly Leu Gly Lys Gly Tr

P Pro Ley Ser
2315 2320 2325

Lys met Asp Ile Gly val Pro Leu Leu Ala ITe Gly Cys Tyr Ser
2330 2335 2340

Gin val Asn Pro T1e Thr teu IXle Ala Ala Leu Phe Leu Leu val
2345 2350 2355

Ala His Tyr Ala Ile Ile Gly Pro Gly Leu GIn Ala Lys Ala Thr
2360 2365 2370

Arg Glu Ala Gin Lys Arg Ala Ala ala Gly Ile Met Lys Asn Pro
2375 2380 2385

Thr val Asp Gly Ile Thr val Ile Asp Leu Asp Pro Ile Pro Tyr
2390 2345 2400

Asp Pro  Lys Phe Glu Lys GIn Leu Gly 6¢1n val Met Leu Leu val
2405 2410 2415

teu Cys Vval Thr G¢ln val Leu Met Met Arg Thr Thr Trp Ala Leu
2420 2425 2430 :

Cys Glu  Ala Leu Thr Leu Ala Thr Gly Pro Ile Ser Thr teu Trp
2435 2440 2445

Glu Gly Asn Pro Gly Arg Phe Trp Asn Thr Thr Tie Ala val Ser
2450 2455 2460

‘Met Ala Asn Ile Phe Arg Gly Ser Tyr Leu Ala &ly Ala Gly Leu
1 2485 2470 2475

Leu phe sSer Ile Met Lys Asn  Thr Thr Asn Thr Arg Arg Gly Thr
‘ 2480 2485 2490

Gly asn ITe &ty Glu Thr teu 6ly Glu Lys Trp Lys Ser Arg Leu
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2485 2500 2505

Asn Ala Leu Gly Lys ser Glu phe GIn Ile Tyr Lys Lys Ser Gly
2510 2515 2520

ITie Gln Glu val Asp Arg Thr Leu Ala Lys Glu Gly Ile Lys Arg
2525 2530 2535

Gly Glu Thr Asp His His Ala val Ser Arg Gly Ser Ala Lys Leu
2540 2545 2550

Arg Trp pPhe val Glu Arg Asn Met val Thr Pro Glu Gly Lys val
2555 2560 2565

val asp Leu Gly Cys Gly Arg Gly Gly Trp Ser Tyr Tyr Cys Gly
2570 : 2575 2580

Gly Leu Lys Asm val Arg Glu val Lys Gly tey Thr Lys Gly Gly
2585 2590 25935

Pro Gly His Glu Glu Pro ITe Pre Met Ser Thr Tyr Gly Trp Asn
2600 2605 2610

Leu val Arg Leu GIn Ser Gly val Asp val Phe Phe Ile Pro Pro
2615 2620 2625

Glu Lys Cys Asp Thr Leu Leu Cys Asp Ile Gly Glu Ser Ser Pro
2630 2635 2640

Asn Pro ‘Thr val Glu Ala 61y Arg Thr Leu Arg val Leu Asn Leu
2645 2650 2655

val GJu Asn Trp teu Asn Asn Asn Thr GIn Phe Cys Ile Lys val
2660 2665 2670

Leu Ash  Pro Tyr Met Pro Ser val ITe Glu Lys Met GHlu Ala Leu
2675 2680 2685

GIn Arg Lys Tyr Gly Gly Ala teu val Arg Asn Pro Leu Ser Arg
2696 2695 2700

aAsh Ser Thr His Glu Met Tyr Trp val Ser Asn Ala Ser Gly Asn
2705 2710 2715

Ite val Ser Ser val Asn Met Ile Ser Arg Met Leu ITe Asn Arg
2720 2725 2730

page 58



Phe

Leu

AsSn

His

Trp

Sser

Asp

Pro

Thr

Ala

Met

Ala

Arg

clu

Asn

Ala

Thr
2735

Lay
2765

Gy
2780

Ala
2795

ser
2810

vai
2825

Phe
2840

Gin
2855

Gluy
2870

Cys
2885

Leu
2909

Glu
2915

A
2950
Met

2945

Lys
2960

Met
ser
Asp
Tgr
Tyr
Met
val
aly
Glu
Trp
Thr
Gly
Ala
Asn
Met

G?y

Arg Tyr Lys Lys Ala Thr Tyr Glu p
2740

Gly

Ile

ser

His

val

Pro

Gin

Pro

Leu

Arg

Ala

val

Leu

Gly

Ser

20170111 478484.185 sequence Listing Text

Thr

Ile

Trp

Gly

AsSD

Met

Gin

Lys

Trep

Glu

Ile

Glu

His

Lys

Arg

Arg Asn
2755

Gly Lys
2770

" ks

ser Tyr
2800

Gly val
2815

val Thr
2830

Arg val
2845

Gly GT:

Lys Glu
2875

Glu Phe
2880

Phe Thr

29035

Asp Ser
2920

Leu Glu
2535

Arg Glu
2550

Ala Ile
29635

Ile

Arg

ASp

Gliu

val

ain

rhe

Thr

Leu

thr

ASp

Arg

Gly

Lys

Trip

Gly

Ile

Gln

Thr

Arg

Met:

Lys

Lys

Gly

Arg

Glu

Phe

Lys

Lys

Tyr

ile Glu

Giu Lys

ASp His

tys Gin

Leu Leu

Ala Met

Glu Lys

Lys Leu

Lys Lys

Lys val

Asn Lys

Trp Glu

Cys Glu

Leu Gly

Met Trp

Page 5%

2745

Ser
2760

Tle
2775

Pro
2790

Thr
2805

Thr
2820

Thr
2835

val
2850

Met
2865

Lys
2%80

Arg
28495

Trp
2910

Leu
2925

Thr
2940

Glu
2955

Ley
2970

Glu Tle

Lys

Tvr

Gly

Lys

Asp

Asp

Lys

Thr

Ser

f.ys

val

Cys

Phe

Gly

ro  Asp val

Glin

Lys

ser

Pro

Thr

Thr

Ile

Pro

Asn

Ser

Asp

val

Gly

Alta

File.txt
ASp

Pro

Glu

Thr

Ala

Trp

Thr

Arg

Thr

Arg

Ala

Ala

Lys

Tyr

Lys

Arg
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Phe teu Glu Phe 61u ala Leu Gly Phe Leu Asn Glu_ Asp His Trp
2975 2980 2985

Phe $er Arg Glu Asn Ser Leu Ser Gly val.clu 6¢ly Glu Gly Leu
2890 2995 3000 :

His Lys Leu Gly Tyr ITe Leu Arg Asp val Ser Lys Lys Glu Gly
3005 3010 3015

Gly Ala Met Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile
3020 3025 3030

Thr Leu Glu Asp teu Lys Asn  Glu Glu Met val Thr Asn His Met
3035 3040 3045

Glu Gly Glu His Lys Lys Leu Ala Glu ATa Ile Phe Lys teu Thr
3050 3055 3060

Tyr Gln Asn Lys val val Arg val Gln Arg Pro Thr Pro Arg Gly
3065 3070 3075

Thr val Met Asp Ile Ile Ser Arg Arg Asp GIn Arg &ly ser Gly
3080 3085 3090

Gin val Gly Thr Tyr Gly Leu Asn Thr phe Thr Asn Met Glu Ala
3055 3100 3105

Gin tey Tle Arg GIn Met Glu Gly Glu Gly val Phe Lys Ser Ile
3110 3115 3120

Gin His Leu Thr ITe Thr 6lu Glu Tle Ala val GIn Asn Trp Leu
3125 3130 3135

Ala Arg val Gly Arg Glu Arg Leu ser Arg Met Ala Ile ser Gly
3140 3145 3150

Asp Asp  Cys val val Lys Pro Leu Asp Asp Arg Phe Ala Ser Ala
3155 3160 3165

Leu Thr Ala Leu Asn Asp Met Gly Lys Ile Arg Lys Asp Ile Glin
3170 3175 3180

Gin Trp Glu Pro Ser Arg Gly Trp Asn Asp Trp Thr Gin val Pro
3185 3190 3195

pPhe Cys Ser His His Phe His Glu Leu Ile Met Lys Asp Gly Arg
3200 3205 3210
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val teu. val val Pro Cys Arg Asn G6In Asp Glu Leu Ile Gly Arg
3215 3220 3225

Ala Arg Tle ser Gln Gly Ala Gly Trp Ser Ley Arg &Glu thr Ala
3230 3235 3240

Cys Leu Gly Lys Ser Tyr Ala GIn Met Trp Ser Leu Met Tyr Phe
3245 3250 3255

His Arg Arg Asp Leu Arg Leu Ala Ala Asn Ata Ile Cys Ser Ala
3260 3265 3270

val pro 5Ser His Trp val pPro Thr Ser arg Thr Thr Trp ser Ile
3275 3280 3285

His Ala Lys His Glu Trp met Thr Thr Glu Asp Met Leu Thr val
3290 3295 3300

Trp Asn  Arg val Trp Ile Gln Glu Asn Pro Trp Met Glu Asp Lys
3305 3310 © 3315

thy pro val Glu Ser Trp Glu Glu Ile Pro Tyr Leu Gly Lys Arg
3320 3325 3330

Glu Asp Gln Trp Cys Gly Ser Leu Ile Gly Leu Thr Ser Arg Ala
3335 3340 3345

Thr Trp Ala Lys Asn Tle Gln Ala Ala Ile Asn Gin val Arg Ser
3350 3355 3360

tev Ile Gly asn Glu GTu Tyr Thr Asp Tyr Met Pro Ser Met Lys

3365 3370 3375
Arg Phe Arg Arg Glu Glu Glu  6Tu Ala Gly val Leu Trp
3380 3385 3390
<210> 7
<211> 10723
<212> DNA |
<213> Artificial Seguence
<220>
<223> Dengue virus serotype 1, BVS
<400> 7
agttgttagt ctacgiggac cgacaaagac agattctttg agggagetaa gotcaatgta 60
gtictaacag ttttttaatt agagagcaga tctctgatga ataaccaacyg gaaaaaggey 120
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aaaaacacgc
ctgacaaaga
gecetggtgg
tygggaacaa
dgaaggatgc
attccaacag
agcaagcagg
accctcattg
cggatcactg
gtgacctatg
tiggcececac
ggtgettgga
gtgatagcec
ttcatittge
agagacttcg
agttgegica
gaggtcacaa
accaccgatt
aactttgtgt
ggaaaaggta
atagtteaat
caccaggtgg
CCctacgtcgy
acagggctag
cacaaacaat
gagacttgga
gaagtagtcg
gaaatccaaa
atggacaaac
gagaaagaag
acagacgcac

gggagattaa

20170111 478484.185 Sequence Listing Text eile.txt

ctitcaatat
gattctcact
cgrtecticyg
ttaaaaaatc
tgaacatctt
tgatygcgtt
aaagaggaaa
cgatggattt
aggcggaacc
gaacgtgctc
acgtgaggct
aacagataca
trrtictage
tgatgetggt
tggaaggact
ccaccatgge
accctgeagt
cgagatgtcc
gecgacgaac
gtctaataac
atgaaaacct
gaaatgagac
aaatacagct
atttiaacga
ggttectaga
acagacaaga
tactaggatc
cgicaggaac
taactttaaa
tggctgagac
catgcaagat

taacagccaa

gctgaaacge
tggaatgcty
tttcctaaca
aaaagctatt
gaataggaga
ccatttaacc
greacttttg
gggagagtrg
agatgacgtt

tcaaactgge

tggcotagaa
daaagtagag
acatgecata
aaraccatct
gtcaggagca
aazaaacaaa
tctgegtaaa
zacacaagga
gticgtggac
gtgtgccaay
aaaatatica
tacagaacat
gaccgactac
gatggtgitg
citaccactg
ttractggtc
acaagaagdga
gacaacaatt
agggatgtea
ccageatgga
tecettttcg

ceccatagte

gagagaaacc
cagggacgag
atcccaccaa
aatgrtttga
cgcagatetg
acgcgtgogg
titcaagacct
tgtgaggaca
gactgtiggt
gaacaccgac
acaagayccy
acttgggctc
ggaacatcca
atggceatgce
acatgogatgg
ccaacactgo
Tigtgeattg
gaagccacac
agaggctggd
tttaagtgtg
gtgatagtca
ggaacaactg
ggaaccctta
ctgacaatga
ccttggacct
acatttaaga
gcaatgcaca
ttegcaggac
tatgtgatgt
actgttetgy
acccaagatyg

actgacaaag

gcgtgtogac
gaccattaaa
cagcagggat
gagggttcag
caggcatgat
gagagcecgea
ctgcaggigt
¢gatgaccta
gcaatgecac
gagacaaacq
aaacgtggat
tgagacatce
tcacccagaa
gatgcgiggy
atgtggtact
acattgaact
aagctaaaat
tggtagaaga
gcaatggctg
tgacaaaact
ccgtecacac
caaccataac
cattagattg
aagaaagatc
ctagggettc
cagcteatge
ctgegetgac
acctaaaaty
gcacagactce
tgcaggttaa
agaaaggage

aaaaaccagt
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tgtgcaacag
actgttcatg
attgaagaga
gaaagagatt
cattatgctyg
tatgatagtt
caacatgtge
caaatgccee
ggacacatgg
ttcegtogea
gtecctctgaa
aggattcacy
agggatcatt
aataggcaac
ggagcatgga
ctigaagacg
atcaaacacce
acaagacgceg
tgggctattc
agaaggaaag
tggagatcay
accrcaagcet
ttcacctagg
atggettgte
aacatcccaa
aaagaagcag
tggagcgaca
cagactaaaa
attcaagtta

tatgaagga
aacccagaat

caatattgag

180
240
300
350
420
480
540
600
660
720
780
840
300
960
1020
108G
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1380
2040



gcagaaccac
ctaagerggt
gcacgaagga
ttcacgtcta
agcggagttt
aattcaagga
ttgggagtca
aaatgtggea
Ttccaaccag
atttgtggaa
gaattgaatc
aaaggaatca
tcatggaaaa
ctcattgaty
gaagtigaag
aaacaggatg
gtccatgceg
- aaagectott
aatggagitgc
cacaactata
gagatggact
agaggaccct
cgatctioca
gaaatcagac
catgggcagyg
atgettagga
acattgatca
gccactatga
aaagtcagac
atgatgacta
gagttgactg

20170113 478484.185 Seguence Listing Text File,txt

cctrtggtoa
tcaagaaayg
tggccatict
‘tgggazaact
cttggaccat
acacgrcect
tggtgcagge
gtgggatitt
aatccecttc
tcegetcagt
acattctatc
‘tgcaggeagg
catggggeaa
gecocgaaac
actatggcitt
tartctgega
atatgggita
trattgaagt
‘tagaaagtga
gaccaggocta
Trgattictg
ctttgagaac
cattaccace
cattgaagga
tcgacaactyt
ccogagtadg
cagggaacat
cggatgacat
caacttttgo
Ctataggaat
atgcgttage

gagetacatce
aagcagcata
gugagacacc
ggtacaccag
gaaaatagga
ttcgatgaty
cgatagtggt
catcacagac
aaaactagct
aacaagactg
agaaaatgag
aaaacgatct
agcaaaaatg
agcagaatgc
tggagtatte
Ctcaaaactc
ttggatagaa
taaaaactgoc
gatgataatt
ccatacacaa
tgatggaaca
aaccactgoc
gctaagatac
gaaagaagag
ttcactagga
aacgaaacat
gtcctttaga
aggtatggge
agctggacta
tgtactocic

cttaggcatyg

gtagtaggag
gggaaaatét
gcatgggact
gttitiggaa
aragggattc
Tgecatcgeag
tgegttgtga
aacgtgcaca
tcagctatce
gagaatctga
gtgaagttaa
ctgeggecte
ctctctacag
¢ccaacacaa
accaccaata
atgtcagcegy
agtgcactca
cactggecaa
ccaaagaatc
ataacaggac
acagtggtag
tctggaaaac
agagatgagg
aattrggtca
gtcttgggaa
gcaatacrac
gacctgggaa
gtgacttatc
crcttgagaa
teccagagoa

atggtectca

caggigaaaa

ttgaagcaac
tcggrtetat
ctgcatatgg
tgctgacaty
ccgeeattgt
gctggaaaaa
catggacaga
agaaagecca
tgtggaaaca
ctattatgac
agcccactga
agtctcataa
atagagcttg
Tatgygctaaa
ccataaaaga
atgacacatg

aatcacatac

tcgotggace

catgygcatct
tgactgagga
tcataacaga
atgggtgety
actecttygt
tggcattgtt
tagttgeagt
gagitgatggt
trgcoctact
agctgacctc
cocotaccaga

aaatgygtoay
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agctitgaaa
tgcocgagga
aggaggagty
agtrttgitt
gctaggatta
gacactgtat
caaagaactg
acaatacaag
tgaagaggac
aataacacca
aggagacatc
gctgaagtat
ccagacettt
gaattcgttg
atigaaagaa

caacagagoc

gaagatagag

cctotggage
agrgtocaa
aggtaagett
ctgeggaaat
atggtgctyge
gtacgggatg
cacagctgga
cctggaggaa
ttettitgty
tatggtagge
ageagectte
caaggaattg
gaccattett

aaatatggaa

2100
2160
2220
2280
2340
2400
2480
2520

2580

2640
2700

2760

2820
Z880 °
2940
3000
3060
3120
3180
3240
33060
3360
3420
3480
3540
3600
3660
3720
3780
3840

3900



aagtatcaat
caaaacgcat
ttaacatcct
aatccaacag
ttaaatgagg
aatgatattc
ctcactggac
caggcagaga
atgicgataa
ctyggtgatict
tgggaagtga
ggaaaggctg
tecccagatcg
cgtggcgctg
aaagacctaa
gaagtccagy
gotcttttca
acgtcaggat
gttgttacaa
gacaacccag
cacccaggag
cggggtttiga
gecettagag
cgggagattg
agagtgé&aa
atagcagcta
atgacagcca
gatgaagaza
tttaaaggga
tgectgagga
tatgtcaaga

ggtgccaatt
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tgacagigac
ggasagtgag
cacagcaaaa
ctatitttct
ctatcatgge
ccatgacagg
gatcggoega
tatcaggaag
aaaatgaaga
caggactttt
agaaacaacyg
aactggaaga
gagccggagt
ttctaatgea
tatcatatgg
tattggeact
aaaccaacyc
ctceaattat
ggagtggagc
agatcgaaga
cgggaaagac

gaacattaat

gacttccaat

tggacctaat
actacaacct
gaggatacat
cteeoeecggyg
gagaéatccc
agactgrtty
aaaatggaas
ctagaaccaa

tcaaggetga

tatcatgget

tigcacaata

aacagattgy
aacaaccete
agtcgggatg
accattagtg
tttggaactg
cagtccaatc
ggaagatcaa
tecrgtatca
ggccggagta
tggagectat
ttacaaagaa
taaaggaaag
aggaggetgg
ggagectgda
cggaacaata
cgacaaaaaa
atatgtgagt
tgacattttc
gaagagatac
cttggeccec
aagataccag
gtgtcatacc
gattatcatg
ctcaactcga
aagtagagac
tgaacgcteg
gttcgttcca
gaaagtgata
tgattgggac
gagggttata

atcttgtgeg
Ttggcagigy
ataccattag
tcaagaacca
gtgagcattt
gctggaggge
gagagagcag
ctgtcaataa
acactgacca
ataccaatca
trgtgggaty
agaattaage
gaaacattcc
aggattgaac
aagttagaag
aaaaatccaa
ggtgctgtat
ggaaaagttg
gctatagecc
cgaaagagaa
ctteeggesa
actagagrtty
accccageca
acatttacca
gacgaagcce
gtggagatgg
cecartteete
tggaattccg
agtataaaag
caactcagta
tTtcgtggtta

gaccccagal

teCCaaacyd
tytecgttc
cattgacgat
gcaagaaaag
tagccagtte
tccteactgt
ccgatgtcaa
caatatcaga
tactcattag
cggcagcage
fTtocotteact
aaadagggat
atacaatgtg
catcatgggce
gagaatggaa
gagccgteca
ctcrggactt
tgggtctita
agactgaaaa
gactgaccat
tagtcagaga
togcagotga
tcagagctgt
‘tgaggetgot
atttcacaga
gtgaggcage
agagcaatgce

-gacatgaatyg

caggaaatga
ggaagacctt
caactgacat

gotgeatgaa
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agtgatatta
cccactgttc
caaaggtctc
gagctggeca
tctcctaaaa
gtgctacgtg
atgggaagac
agatgygtage
aacaggattg
atgytaccty
cccacccatg
tottggatat
gcatgtcaca
ggacgtcaag
ggaaggagaa

aacgaaacct

ttctectgga

tggtaatggt
aagcattgaa
catggacctc
agctataasa
aatggaggaa
gcacaccggg
atcaccagit
cccagcaagt
tgggattrtt
accaatcata
agtcacggat
tatagcaget
tgattctgag
ticagaaatg

accagtcata

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
5460
5520
5580
5640
5700
5760
5820



ctaacagatg
gcagcacaaa
tacatggggg
ctcctagata
gaaaagatog
gragacttaa
ggeatcaact
gaagaaaacg
agatggttyg
gcagcecggaa
ticatgactc
gcaggtggaa
ctrttactga
aggggcatag
tggtacgcac
~atagtritge
ftacgttgtca
gctagaaaaaa
%aacatcctgg
%acatttgtta
gacagctatag
%aagatggaca
gacfctcatag
fcaagcaaaag
actgtcgatg
aagcagttag
actacatgyg
gaaggaaatc
agagggagtt
ataagaaggyg

aacgcattgg
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gtgaagagceg
gaagaggoag
aaccrctoga
acatcaacac
atgccattga
tgagaagagy
acgcagacag
tggaagttga
atgrraggat
gaaagtctct
agaaggcaag
gggcgtacaa
cacttetgge
ggaagatgac
aaatacagcc
rtattccaga
tagccatect
cgaagaaaga
acatagatct
caccaatgtt
ceaaccaage
tcggagtice
cagctetttt
caaccagaga
gaataacagi
gacaagtaat
ctetgtgtga
cagggaggtt
acttggecgy
gaactggraa

gadaaagtga

ggtgattctg
aataggaaga
aaatgatgaa
gccagaagga
togcgaatac
agacctaccd
aaggtggtot
aatctggaca
crattctgac
gaccctgaac
agacgcactg
cecatgetetc
tacagtcacd
cctgggaatg
acaciggata
acctgaaasa
cacagiggty
tcteggatty
acgtcctgea
gagacatagc
cacagtgtta
cetectegee
cttattggta
agctcagaaa
gattgaccta
gctocctagte
ggctttaacce
ttggaacact
agctggactt
cataggagag

attccagatc

geaggaccta
aatccaaaaa
gactgtgeac
atcattccta
cgcttgagag
grctggttog
tttgatggag
aaagaagggg
‘ccactggcge
ttaatcacag
gacaacttag
agtgaactgc
ggagggatct
tygctgeataa
gecagcttcaa
cagagaacac
gccgeaaccy
ggaagcattyg
tcagcatgga
attgaaaatt
atgggtctcy
atiggatgcet
gcacattatyg
agagcagegg
gatccaatac
cuctygcgtyga
ttagctaccg
accattgegg
ctcttticta
acgcttggag

tacaagaaaa

tgccagtgac
atgagaatga
actggaaaga
geatgttcga
gagaagcaagy
cctatagagt
tCaagaacaa
aaaggaagaa
taaaagaatt
azatgyggtag
cagtgctgca
cggagaccct
Ttrtattctt

tcacggctag

taatactgga

cccaagacaa
tggcaaacga
caacccagea
cgctgtatge
cctcagtgaa
ggaaaggaty
actcacaagt
ccatcatagy
cgggeatcat
cttatgatcc
ctcaagtatt
ggcceatete
tgtcaatgge
ttatgaagaa
agaaatggaa

gtggaatcca
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ccactctagt
ccagtacata
agctaaaaty
accagagegt
gagaaccttt
ggcagetgaa
ccaaatccta
attgaaaccc
taaggaatit
getcccaacc
cacggctgag
gaagacattg
gatgagcgea
catcctecta
gtttittcte
ccaactgace
gatgagtite
accegagage
cgtggccaca
tgtgtcecta
gecattgtea
caaccccata
gccaggactc
gaaaaaccca
gaagtttgaa
gatgdatgagg
cacattgtgg
taacattttt
¢cacaaccaac
aagccgatry

gdaagtggat

5880
5940
6000
6060
6120
6180

6240

G300
6360
6420
6480
65340
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680



agaaccttag
ggctcageaa
gtggaccteg
agagaagtca
acatatgggt
gaaaagtgtg
gcaggacgaa
tttigcataa
caaaggaaat
atgtactggg
atgttgatca
cteggaageg
gugaaaagaa
cacccataca
tcatccatgg
gtgacacaga
aaagtggaca
gcagagtygc
gaattcacaa
aagtggaagt
gaaaggaatc
agagagaaga
tggctiggag
ttctecagag
attctaagag
tgaggatacaa
gaaggagaac
gtgcgtgtge
caaagaggta
caactaatca
acagaagaaa

atggccatca
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caaaagaagg
aactgagatg
gttgrggcag
aaggectaac
ggaatctagt
acacattatt
cactcagagt
aggttctcaa
atggaggage
tatccaatge
acagatttac
gaaccegtaa
tagaaaaaat
aaacgtggge
tcaacggagt
tggraatgac
cgagaaccca
tttggaaaga
gaaaggtgad
cggcacgtga
tccatcitga
agctaggoga
cacgcttctt
agaacteect
acgrgagcaa
gaatcacact
acaagaaact
aaagaccaac
gtggacaagt
gacagatgga
tegetgtgea
gtggagatga

cattaaaaga ggagaaacgg accatcacge
gttcgtigag agaaacatgg tcacaccaga
tcatactatt gtggaggact

aagaacccat

aggagoctog
aaaaggagga ccaggacacg

gcgtettcaa agtgogagtty acgtttictt
ggggagtcat

gtagaaaatt

gtgtgacata caccaaatco

ccttaactta ggttgaacaa

cccatatatg ccctcagtca tagaaaaaat

cttagtgagg aatccactct cacgaaactc

trccgggaac atagtgtcat cagtgaacat

aatgagataC aagaaagcca Cttacgagee

catcgypatt paaagitgaga taccaaacct

aaagcaagayg catgaaacat catggcacta

ataccatggt agctatgaaa caaaacagac

ggtcaggetg ctgacaasaac ctitgggacgt

agacacgact ccatittiggac aacagcgegt

agaaccgaaa gaagdcacga agaaactaat

attagggaag aaaaagacac ccaggatgtg

aagcaatgca gecttggggy ccatattcac

ggctgttgaa gatagtaggt tttaggagcet

aggaaagtgt gaaacatgtg tgtacaacat

attcggcaag gcaaaaggca geagagocat

agagtttgaa gecctaggat tcttaaatga
gaaggagaag

ggagcaatgt

gagtggaglg
gaaagaggga

agaagaccta

ggctgcacaa
atgccgatga

aaaaatgaag aaatggraac

agccgaggee attttcaaac taacgtacca

accaagaggc acagtaatgg acatcatatc

tgycacctat ggactcaata ctttcaccaa

gggagaagga gtctttaaaa

aaactggtta

gcattcagea
gcaagagtgg ggcgegaaag

aaacctttag atgacaggtt
Page 66

ttgtgttgtg

tgtgtcgega
agggaaagta
aaagaatgta
ceecatgtea
catccegeca
cacagtggaa
caacactcaa
ggaagcacta
cacacatgag
gatttcaagg
ggatgttgac
agatataatt
tgaccaagac
tggatcagea
cgteececatg
ttttaaagag
gaaaataaca
caccagagaa
tgatgagaac
ggttgacaagy
gatgggaaaa
atggtacatg
agatcacigg
gctaggttac
caccgeagga
agaccacatg
aaacaaggryg
gagaagagac
tatggaageg
cctaacaatc
gttatcaaga

cgcaagcget

7740
7800
7880
7920
7980
8040
8100
8160
8220
B280
8340
8400
8440
8520
8580
8640
8700
8760
8820
8880
8940
906090
9060
9120
9180
9240
9300
9360
9420

. 9480

9540
9600
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ttaacagcte taaatgacat gggaaagatt aggaazgaca tacaacaatg ggaaccttca
agaggatgga atgattggac acaagtgecc titctgttcac accatttcca tgagttaatc
atgaaagacyg gtegogtact cgitgttcea tgtagaaacc aagaigaact gattggeaga
gcccgaatct cccaaggage agggtggtet ttgogggaga cggectgttt gggyaagtct
tacgceccaaa tgtggagett gatgtactic cacagacgcyg acctcaggot ggeggcaaat
gctatttget cggeagtace atcacatigg gttccaacaa gtcgaacaac ctggtccata
catgctaaac atgaatggat gacaacggaa gacatgctga cagtctggaa cagggtgtgg
attcaagaaa acccatggat ggaagacaaa actccagtgy aatcatggya ggasatcocca
tacttyggga aaagagaaga ccaatgotoc ggctcattga ttgogttaac aagragggec
acctgggcaa agaacatcca agcageaata datcaagtta gatcccttat aggcaatgaa
gaatracacag attacatgcce atccatgaaa agaitcagaa gagaagagga agaagcagga
gttctgtggt agasagcaaa actaacatga aacaaggeta gaagtcagot cggattaage
catagtacgyg aaaaaactat getacctgty agccccgrcoe aaggacgtta aaagaagtca
ggccatcata aatgocatag cttgagtaaa ctatgcagcc tgtagotcca cotgagaagy
tgtaasaaal ccggoaggec acaaaccatg gaagotgtac gcatggegta gtggactage
ggttagagga gacccctece ttacaaatcg cagceaacaat gggggeccaa ggcgagatga
agctgtagte tcgctygaag gactagaggt tagadgagac ccccccgaaa caaaaaacag
catattgacg ctgggaaaga ccagagatcC tgctgtotcc tcagcatcat tccaggeaca

gaacgccaga aaatggaatg gtgetgtiga atcaacaggt et

<210> B

«211> 3391

<212> PRT_

<213> artificial seguence

<220>

<2Z23> Dengue virus serotype 1, BVS
<400> 8

Met Asn Asn GlIn Arg Lys Lys Ala Lys Asn Thr Pro Phe Ash Met Leu

1 5 10 15

Lys Arg Glu Arg Asn arg val Ser Thr val Gln GlIn Leu Thr Lys Arg
20 ) 25 30

Phe sSer %gu Gly Met teu Gln 2éy Arg Gly Pro Leu kgs Laeu Phe Met

Ala teu val Ala Phe Leu Arg Phe Leu Thy Ile Pro Pro Thr ala gly
Page 67

9660
9720
9780
9840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10723
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50 55 60

Ile Leu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala Ile Asn val
65 70 75 30

Leu Arg Gly Phe ggg Lys Glu Ile Gly ggg Met Leu Asn Ile sgu Asn

ser Ala Gly Met Ile ile Met Leu Ile Pro Thr val

Arg Arg Arg Ar
10 105 110

Mat Ala Phe #His Leu Thr Thr Arg Gly Gly Glu Pro Wis Met Ile val
115 120 125

ser Lys GIn Glu Arg Gly Lys Ser Leu Leu Phe Lys Thr Ser Ala Gly
130 135 - 140

val Asn Met Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Leu Cys Glu
145 150 158 160

Asp Thr Met Thr Tyr Lys Cys Pro Arg Ile Thr Glu ala Glu Prg Asp
165 170 175

Asp val Asp Cys Trp Cys Asn Ala Thr Asp Thr Trp val Thr Tyr Gly
180 185 1a¢

Thr cys ser Gin Thr Gly Glu His Arg Arg Asp Lys Arg Ser val Ala
195 200 20

Leu Ala Pro His val G6ly Leu Gly Leu Giu Thr Arg Ala GJu Thr Trp
210 215 220

Met Ser ser Glu Gly Ala Trp Lys GIln Ile 6¢1n Lys val Gla Thr Trp
225 230 ' 235 240

Ala Leu Arg His Pro Gly Phe Thr val Ile Ala Leu Phe Leu Ala His
245 250 255

ala Ile Gly Thr Ser Ile Thr ¢In Lys Gly Ile Ile phe Ile Leu Len
260 265 270

Met Leu val Thr Pro Ser Met Ala Met Arg Cys val Gly ile Gly Asn
275 280 285

ATg Asg phe val Glu Gly Leu Ser Gly Ala Thr Trp val Asp val val
2580 295 3006
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Leu Glu His Gly ser cys val Thr Thr Met Ala Lys Asn Lys Pro Thr
305 310 315 320

Leu Asp Tle Glu Leu teu Lys Thr Glu val Thr Asn Pro Ala val Leu
325 330 335

Arg Lys Leu Cys Ile Glu Ala Lys Ile Ser Asn Thr Thr Thr Asp Ser
340 345 350

Arg Cys Pro thr ¢ln Gly Glu Ala Thr Leu val 6lu Glu GIn Asp Ala
355 360 365

Asn Phe val Cys Arg Arg Thr Phe val Asp arg Gly Trp Gly Asn Gly
370 375 380

cys Gly Leu Phe Gly Lys Gly Ser Leu Ile Thr Cys Ala Lys Phe Lys
385 390 395 400

Cys val Thr Lys teu Giu Gly Lys Ile val GIn Tyr Glu Asn Leu Lys
405 : 410 415

Tyr ser val Tile val Thr val His Thr Gly Asp G1n His Gln val Gly
420 425 430

Asn ¢lu Thr Thr 6lu His Gly Thr Thr Ala Thr Ile Thr Pro 61n Ala
435 440 445

Pro Thr Ser Glu Ile ¢ln Leu Thr Asp Tyr Gly Thr Leu Thr Leu Asp
450 455 , 460

Cys Ser Pro Arg Thr Gly Leu Asp Phe Asn Glu Met val Leu Leu Thr
465 470 475 480

Met tys Glu Arg Ser Trp Leu val His 1ys GIn Trp Phe Leu Asp Lay
485 490 495

Pro Leu Pro Trp Thr ser Gly Ala Ser Thr Ser &ln Giu Thr Trp Asp
500 505 510

Arg GIn Asp Leu Ley val Thr Phe Lys Thr Ala His Ala Lys Lys Gln
515 520 525

Glu vatl val val rLeu Gly ser Gln Glu Gly Ala Met His Thr Ala Leu
530 535 540

Thr ¢ly Ala Thr ¢lu Ile GIn Thr Ser Gly Thr Thr Thr Xle phe Ala
545 550 555 560
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Gly Mis Leu Lys Cys Arg Leu Lys Met Asp Lys Leu Thr Leu Lys Gly
565 570 575

mMat Ser Tyr val Met Cys Thr Gly Ser Phe Lys iLeu Glu Lys Glu val
580 585 590

ala glu Thr Gln His Gly Thr val Leu val GIn val Lys Tyr &lu Giy
595 600 605

Thr Asp Ala Pro Cys Lys ILle Pro Phe Ser Thr GlIn aAsp Glu Lys Gly
610 615 620

Ala Thr Gin Asn Gly Arg Lteu Ile Thr Ala Asn Pro Ile val Thr Asp
625 630 635 640

Lys Giu Lys Pro val asn Ile Glu Ala Glu Pro pro rhe Gly Glu Ser
645 650 655

Tyr Ile val val Gly Ala Gly Glu Lys Ala Leu Lys Leu Ser Trp Phe
660 665 670 ‘

Lys Lys Gly Ser Ser Tle Gly Lys Met Phe Glu Ala Thr Ala Arg Gly
675 630 685

Ala Arg Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly Ser
690 695 700

TIle Gy Gly val Phe Thr Ser Met Gly Lys Leu val His Gin val phe
705 710 715 720

Gly Thr Ala Tyr Gly val teu Phe Ser Gly val Ser Trp Thr Met Lys
725 730 735

Ile Gly 1le @ly Ile Leu Leu Thr Trp Leu Gly Leu Asn Ser Arg Asn
74D 745 750

Thr Ser Leu Ser Met Met Cys Ile Ala Ala Afa 172 val Thr Leu Tyr
755 760 765

Leu Gly val Met vai gln Ala Asp Ser &ly Cys val val Ser Trp Lys
770 775 780

Asn Lys Glu Leu Lys Cys Gly Ser Gly Ile Phe Ile Thr Asp Asn val
785 790 795 800

His Thr Trp The 6lu GIn Tyr Lys Phe Gln Pro Glu Ser Pro Ser Lys
805 810 815 -
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Leu Ala ser Ala Tle GIn Lys Ala His 6lu Glu Asp Ile Cys Gly Tle
820 825 *830

Arg saer val Thr Arg Leu Glu Asn Leu Met Trp Lys Gin ITe Thr Pro
835 8§40 845

Glu Leu Asn His Ile teu Ser Glu Asn Glu val Lys Leu TFhr Ile Met
850 855 860

Thr ¢ty Asp Ile Lys Gly Ile Met GIn Ala Gly Lys Arg Ser Leu Arg
865 870 875 880

Pro Gln Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala
885 890 895

Lys Met Leu Ser Thr Glu Ser His Asn GIn Thr Phe teu ile Asp Gly
' 900 905 910

Pro Glu Thr Ala Glu Cys Pre Ash Thr Asn Arg Ala Trp Asn Ser Leu
915 920 925

Glu val Glu Asp Tyr Gly Phe Gly val phe Thr Thr Asn Ile Trp Leu
930 935 940

Lys Leu Lys Giu Lys Gln Asp val Phe Cys Asp Ser Lys Leu Met Ser
945 950 955 960

Ala Ala Xle Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Trp
965 970 975

ITe Glu Ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser phe
980 885 990

Ile Glu val Lys Asn Cys His Trp Pro Lys Ser Wis Thr teu Trp Ser
995 1000 1005

Asn Giy val Leu Glu Ser Glu Met Xle Ile Pro Lys Asn Leu Ala
1010 1015 1020

Gly Pro Vval Ser Gln His Asn Tyr Arg Pro Gly Tyr His Thr Gin
1025 1030 103

Ile Thr Gly Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp
1040 1045 1050

Phe Cys Asp Gly Thr Thr val val val Thr Glu Asp Cys Gly Asn
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1055 1060 1065

Arg Gly Pro Ser teu Arg Thr Thr Thr Ala Ser Gly Lys Leu Ile
1076 1675 1080

The Glu Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro  Leu Arg Tyr
1085 1090 1095

Arg Gly Glu Asp Gly Cys Trp Tyr Gly Met Glu Ile Arg Pro Lau
1106 P 13105 yrew 1110 g

Lys Glu Lys Glu Glu Asn Leu val Asn Ser Leu val Thr Ala Gly
1115 1120 1125

His Gly GIn val Asp Asn Phe ser Leu Gly val Leu Gly Met ala
1130 1135 1140

Lau Phe Leu Glu Glu Met Leu Arg Thr Arg val Gly Thr Lys His
1145 1150 1155

Ala Ile teu Leu val Ala val sSer phe val Thr teu Ile Thr Gly
1160 1165 1170

Asn Met Ser Phe Arg Asp Leu Gly Arg val Met val wmet val Gly
1175 1180 1185

Ala Thr Met Thr Asp Asp Ile &ly met Gly val Thr Tyr Leu Ala
1180 - 1195 1200

Leu Leu Ala Ala Phe Lys val Arg Pro Thr Phe Ala Ala Gly Leu
1205 1210 1215

Leu Leu Arg Lys Leu Thr Ser Lys GIu Leu Met Met Thr Thr Ile
1220 1225 1230

Gly Ile val Leu Leu Ser GIn Ser Thr Leu Pro Glu Thr Ile Ley
1235 1240 1245

Glu Leu Thr Asp Ala Leu Ala Leu Gly Met Met Val Leu Lys Met
1250 1255 1260

val Arg Asn Met Glu Lys Tyr GIn Leu Ala val Thr Ile Met Ala
1265 1274 1275

Ile Leu Cys val Pro Asn Ala val Ile teu Gin Asn Ala Trp Lys
1280 1285 1290
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val ser cys Thr Ile teu Ala val va'l Sar val ser Pro teu rhe
1295 1300 1305

Leu Thr ser Ser Gln Gin Lys Thr Asp Trp Ite Pro Leu Ala Lau
1310 1315 1320

Thr Ile Lys Gly Leu aAsn Pro Thr Ala Ile pPhe Leu Thr Thr Leu
1325 1330 1335

Ser Arg Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Ile
1340 1345 1350

Met Ala val Gly Met val Ser Ile Leu Ala Ser Ser Leu Leu Lys
1355 1360 1365

Asn Asp Tle Pro Met Thr Gly Pro Leu val Ala Gly Gly Leu Leu
1370 1375 1380

Thr val cys Tyr val Leu Thr Gly Arg ser Ala Ltey GTu Leu

ASp
1385 1390 1395

Glu Arg Ala Ala Asp val Lys T7Trp Glu Asp GIn Ala Glu Ile Ser
1400 1405 1416

Gly Ser Ser Pro Ile Leu Ser Tle Thr TIle ser Glu Asp Gly ser
1415 1420 1425

- Met ser Ile Lys Asn Glu Glu GTu Asp GlIn Thr Leu Thr Ile Leu
: 1430 1435 1440

" Ila Arg Thr Gly Leu Leu val Ile Ser Gly Leu Phe Pro val Ser
: 1445 14580 1455

;I1e pro 1Ile Thr Ala Ala Ala Trp Tyr Leu Trp Glu Val Lys Lys
1460 1465 1470

iGln Arg Ala Gly val Leu Trp Asp val Pro Ser Pro Pro Pro Met
1475 1480 1485

EGTy Lys Ala G6lu Leu Glu Asp Gly Ala Tyr Arg Ile Lys Gin tys
1490 1495 1500

[Gly Tle Leu GTy Tyr ser GIn Ile Gly Ala Gly val Tyr Lys Glu
: 15058 1510 1515

Gly Thr phe His Thr Met Trp Mis val Thr Arg cly Ala val Leu
1520 1525 1530
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Met His Lys Gly Lys Arg Ile Glu Pro Ser Trp Ala Asp val Lys
1535 1540 1545

Lys Asp Leu Ile Sar Tyr Gly Gly Gly Trp Lys Leu Glu Gly Glu
1550 1555 1560

Tep Lys 6lu 6ly Glu Glu val 6In val Leu Ala Leu Glu Pro Gly
1565 1570 i575

Lys Asn Pro Arg Ala val GIn Thr Lys Pro Gly Leu Phe Lys Thr
1580 1585 1590

Asn Ala Gly Thr I1e Gly Ala val Ser Leu Asp Phe Ser pro Gly
15985 1500 1605

Thr ser Gly Ser Pro Ile ITe Asp Lys Lys Gly Lys Vval val Gly
1610 1615 1620

Leu ¢ly asn Gly val val Thr Arg Ser Gly Ala Tyr val ser

Tyr
1625 1630 1635

Ala Ile Ala Gin Thr Glu Lys ser ITe Glu Asp Asn  Pro Glu Ile
1640 1645 1650

Glu Asp Asp Ile Phe Arg Lys Arg Arg Leu Thr Ile Met Asp Leu
1655 1660 1665

His Pro Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala Ile val
1670 1675 1680

Arg Glu Ala Ile Lys Arg Gly Leu Arg Thr Leu Ile teu Ala Pro
1685 1690 1695

Thr Arg val val ala Ala clu Met Glu Glu Ala Leu Arg Gly iLeu
1700 1705 1710

Pro Ile Arg Tyr GIn Thr Pro Ala Ile Arg Ala val His Thr Gly
1715 1720 1725

Arg GTu Ile val Asp Leu Met Cys His Ala Thr Phe Thr Met Arg
1730 173% 1740

Lteu Leu Ser Pro val Arg val Pro Asn Tyr Asn Leu 1Ile Ile Met
1745 1750 1755

Asp Glu Ala His Phe Thr Asp Pro Ala Ser Ile Ala Ala Arg Gly
1760 1765 177G
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Tyr I1e Ser thr Arg val Glu Met Gly Glu Ala Ala Gly 1le Phe
1775 1780 1785

Met Thr Ala Thr Pro pPro Gly Ser Ard Asp Pro Phe Pro Gln Sep
1790 1795 1800

Asn Ala Pro 1le Ile Asp Glu Glu Arg Glu Ile Pro Glu Arg Ser
1805 1810 1815

Trp Asn  Ser Gly His Glu Trp val Thr Asp Phe Lys &Gly Lys Thr
1820 1825 1830

val Trp  pPhe val Pro Ser Ile Lys Ala Gly Asn Tie Ala Ala

Asp
1835 1840 1845

Cys Leu Arg Lys Asn Gly Lys Lys val Ile GIn Leu Ser Arg Lys
iBS5Q 1855 1860

Thr phe Asp ser Glu Tyr val Lys Thr Arg Thr Asn  Asp Trp Asp
1865 1870 1875

Phe val val Thr Thr Asp Ile Ser Glu Met Gly Ala Asn Phe Lys
1880 1885 18%0

Ala 6lu  Arg val Ile Asp Pro Arg Arg Cys Met tys Pro val ITe
1895 1980 1905

Leu Thr Asp Gly Glu Glu Arg val Ile Leu Ala Gly Pro Met Pro
1510 1915 1920

val Thr_ His ser Ser Ala Ala Glin Arg Arg Gly Arg Ile Gly Arg
1925 1930 1935

Asn Pro  Lys Asn Glu Asn Asp GIn Tyr ITe Tyr Met Gly Glu Pro
1940 1945 1950

Leu GIU_ Asn Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met
1955 1960 1965

Leu Leu Asp Asn Ile asn Thr pPro Giu Gly Ile Iie Pro Ser Met
1970 1975 1980

Phe Glu Pro &lu Arg Glu Lys val Aasp Ala Ile

Asp Gly Glu Tyr
1985 1990 1995

Arg Leu Arg cly Glu Ala Arg 1ys Thr Phe val Asp Leu Met Arg
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2000 2005 2010

Arg Gly Asp Leu Pro val Trp Leu Ala Tyr Arg val ala aAla Glu
2015 2020 2025

Gly Ile Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly val Lys
2030 2035 2040

Asn Asn Gin Ile Leu GTu &Ju Asn val Glu val Glu Iie Trp Thr
2045 2050 2055

Lys Glu Gly &lu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp Ala
2060 2065 2070

Arg Ile Tyr Ser Asp Pro Leu Ala Leu Lys Glu Phe Lys Glu Phe
2075 2080 2085

Ala Ala Gly Arg Lys Ser teu Thr Leu Asn Leu Ile Thr Glu Met
2080 2093 2100

Gly Arg Leu Pro Thr Phe #et Thr GIn Lys Ala Arg Asp Ala Leu
2105 2110 2315

Asp Asn  Leu Ala val teu His Thr Ala Glu Ala 61y Gly Arg Ala
2120 2125 2130

Tyr Asn His Ala Leu Ser Glu Leu Pro Glu Thr Leu &lu Thr Leu
2135 2140 2145

Leu teu Leu Thr Leu Leu Ala Thr val Thr Gly Gly Ile Phe Leu
2150 2155 2160

Phe Ley Met Ser Ala arg Gly Ile Gly Lys Met Thr Leu Gly Met
2165 2170 2175

Cys cys Ile ITe Thr Ala Ser Xle Leu Leu Trp Tyr Ala Gln Ile
2180 2185 2190

Gin Pro His Trp Ile ala Ala Ser Ile Ile Leu Giu Phe Phe Leu
2195 2200 2205

Ile val teu Lew Ile Pro Glu Pro Glu Lys GIn Arg Thr Pre Gln
2210 2215 2220

Asp. Asn GIn teu Thr Tyr val val Ile ala Xle Ley Thy val val
2225 2230 2235

Page 76



20170111 478484,.185 sSeguence Listing Text File.ixt
Ala Ala Thr Met Ala Asn ¢lu Met Gly Phe Leu Glu Lys Thr Lys
2240 2245 2250

Lys Asp Leu Gly teu Gly ser I3e Ala Thr GIn 6In Pro Glu ser
2255 2260 2285

Asn Ile Lleu Asp Ile Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu
2270 2275 2280

Tyr Ala val Ala Thr Thr phe val Thr Pro Met Leu Arg His ser
2285 2290 2295

Ile Glu Asn sSer Ser val Asn val Ser Leu Thr ATla 1Ile Ala Asn
2360 2305 2310

GIn Ala Thr val Leu Met Gly Leu Gly Lys Gly Trp Pro Leu Ser
2315 2320 2325

Lys Met aAsp Ite Gly val Pro Leu Leu Ala Ile Gly Cys Tyr Ser
2330 2335 2340

Gin val Asn Pro Ile Thr teu Tle Ala Ala Leu Phe Leu Leuy va)
2345 2350 2355

Ala His Tyr Ala Ile Ile Gly  Pro Gly Leu Gin Ala Lys Ala Thr
2360 2365 2370

Arg Glu Ala GIn Lys Arg Ala Ala Ala Gly Ile Met Lys Asn Pro
2375 2380 2385

Thr val Asp Gly Ile Thr val 1Ile Asp Leu Asp Pro Ile Pro Tyr
2350 2385 2400

Asp Pro Lys Phe Glu Lys GIn Leu Gly Gin val Met teu Leu val
2405 2410 2415

Cteu Cys val Thr Gin val Leu Met Met Arg Thr The Trp Ala Leu
) 2420 2425 2430

cys Glu Ala Leu Thr Leu Ala Thr Gly Pro Ile Ser Thr teu Trp
2435 2440 2445

Giu Gly Asn Pro Gly Arg phe Trp Asn Thr Thr ITe Ala val ser
2450 2455 2460

Met Ala Asn Ile Phe arg Gly Ser Tyr Leu Ala Gly Ala Gly teuy
2465 2470 2475
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teus Phe Ser Ile Met Lys Asn Thr Thr Asn Thr Arg arg Gly Thr
2480 2485 2490

Gly Asn Ile Gly Glu Thr Leu &1y Glu Lys Trp Lys Ser Arg Leu
2495 2500 2505

Asn Ala Leu Gly Lys Ser Glu phe Gln Ile Tyr Lys Lys Ser Gly
2510 2515 2520

ITe Gln &Glu val Asp Arg Thr Leu Ala tys Glu Gly Ile Lys Arg
2525 g 2530 2335

Gly Glu Thr Asp His His Ala val ser Arg Gly Ser Ala Lys Leu
2540 2545 2550

Phe val Glu Arg Ash met val Thr Pro Glu Gly Lys val

Arg Trp
2555 2560 2565

val Asp Leu Gly Cys Gly Arg Gly Gly Trp $er Tyr ‘Tyr Cys Gly
2570 2575 Y 2580

Gly Leu Lys Asn val Arg Glu val Lys Gly Leu Thr Lys Gly Gly
2585 2590 2595

Pro Gly His Gliu Glu Pro Ile Pro Met Ser Thr Tyr &ly Trp Asn
2600 2605 26190

Leu val Arg Leu Gln Ser Gly val Asp val phe Phe Ile Pro Pro
2615 2620 2625

Glu Ltys Cys Asp Thr Leu Leu Cys Asp Ile Gly Glu Ser Ser Prag
263¢ 2635 2640

Asn Pro Thr val Glu Ala gly Arg Thr Leu Arg val Leu Asn Leu
2645 2650 2655

val Glu Asn Trp Leu Asp Asa  Asn Thr GIn Phe Cys Ile Lys val
2660 2665 2670

teug Asn  Pro Tyr Met Pro Ser val Ile Glu Lys Met Glu Ala Leu
2675 26B0 2685

Gin Arg Lys Tyr Gly Gly Ala Leu val Arg Asn Pro Leu Ser Arg
2690 2695 2700

Asn Ser Thr His Glu Met Tyr Trp Val Ser Ash Ala ser Gly Asn
2705 2710 2715
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ITe val seér ser val Asn Met Ile Ser Arg Met Leu Ile Asn Arg
2720 2725 2730

Phe Thr Met Arg Tyr Lys Lys Ala Thr Tyr Glu Pro  Asp val Asp
2735 ' 2740 2745

Leu cly ser Gly Thr Arg Asn Ile Gly Ile Glu Ser Glu Ile Pro
2750 2755 2760

Asn Leu Asp Iie Ile Glv tys arg Ile Glu Lys Ile Lys Gln Glu
2765 2770 2775

His Glu Thr ser Trp His Tyr Asp Gln Asp His Pro Tyr Lys Thr
2780 2785 2780

Trp Ala Tyr His Gly ser Tyr Glu Thr Lys GIn Thr Gly Ser Ala
2795 2300 2805

ser Ser Met val Asn Gly val val Arg Leu Leu Thr Lys Pro Trp
2810 2815 2820

asp val val pro Met val Thr 6lin Met Ala et Thr Asp Thr Thr
2825 2830 2835

Pro Phe Gly GIn GIn Arg val pPhe Lys Glu Lys val Asp Thr Arg
2840 2845 2850

Thr 6ln_ Glu Pro Lys Glu Gly Thr Lys Lys Leu Met Lys Ile Thr
2855 2860 2865

Ala Gy Trp Leu Trp Lys Glu Leu Gly Lys Lys

Lys Thr Pro Arg
2870 2875 2880

.Met Cys Thr Arg Glu Glu Phe Thr Arg Lys val Arg Ser Asn Ala

2885 2890 2895

Ala Ley Gly Ala ITe Phe Thr Asp Glu Asn Lys Trp Lys Ser Ala
2900 2905 2810

arg Glu  Ala val Glu Asp Ser Arg Phe Trp Glu Leu Val Asp Lys
2915 2920 2925

Glu Arg Asn Leu His Leu Glu Gly Lys cys Glu Thr Cys val Tyr
2930 2035 2940

Asn Met Met Gly Lys Arg Glu Lys Lys Leu Gly Glu Phe Gly Lys
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Ala

Phe

Phe

His

Gly

Thr

Glu

TYr

Thr

Gln

Gln

Gin

Ala

Asp

Leu

2945

LyS
2960

Leayu
2975

ser
2990

Lys
3005

Ala
3020

Leu
3035

Gly
3050

Glin
3065

val
3080

val
3095

Leu
3110

His
3125

Arg
3140

AS
3

Thr
3170

Gly

Glu

Arg

Leu

Met

Glu

Glu

AsSh

Met

Gly

Ile

Leu

val

Cys

Ala

ser

Phe

Glu

Gly

Tyr

AsSp

His

Lys

AsSp

Thr

Arg

Thr

Gly

val

Lau

20170111 478484.185 Sequence Listing Text
2950 2935

Arg

Glu

Ash

Tyr

Ala

Leu

Lys

val

Ile

Tyr

Glin

Ile

Arg

val

Asn

Ala

Ala

Ser

ile

Asp

Lvs

Lys

val

Ile

Gly

Met

Thr

Glu

Lvs

Asp

Tle Trp Tyr Met Tr
2965 P

Leu
2980

Ley
2995

igu
3010

Asp
3025

Asn
3040

Leu
3055

Arg
3070

Ser
3085

i.eu
3100

Glu
3115

Glu
3130

Arg
3145

Pro
3160

Met
3175

Gly

Ser

Arg

Thr

Glu

Ala

val

Arg

Asn

Gly

Glu

Leu

Leu

Gly

Phe

Gly

Asp

Ala

Glu

Glu

Gln

Arg

Thr

Glu

1le

Ser

Asp

Lys

Leu

val

val

Gly

Met

Ala

Arg

ASp

Fhe

Giy

Ala

Arg

Asp

Ile

Asn

Glu

Ser

Trp

val

Tle

Pro

Gln

Thr

val

val

Met

Arg

Arg

Page BO

teu  Gly Ala
2870

Glu
2985

30%0

Lys
3015

ASP
3030

The
3045

Phe
3060

Thr
3075

Ar
3050

Asn
3105

Phe

3120

Gln
3135

Ala
3150

pPhe
3165

Lys
3180

Asp

Glu

Lys

The

Asn

Lys

Fro

Gly

Met

LyS

Asn

Ile

Ala

Asp

His

Gly

Glu

Arg

His

Ley

Arg

ser

Gy

Ser

Trp

Ser

set

Ile

File.txt

Arg

Trp

Leu

Gly

Ile

Met

The

Gly

Gly

Ala

Ile

Leu

Gly

Ala

Glin



20170111 478484.185 sequence tisting Text File.txt
GIn Trp  Glu Pro Ser Arg Gly Trp Asn Asp Trp Thr cln val Pro
3185 3190 3195

Phe Cys Ser His His Phe His Glu Leu Ile Met

Lys Asp Gly Ar
3200 3205 3210 Y .

val Leu val val Pro Cys Arg Asn Gin Asp Giu Leu Ile Gly Arg
3215 3220 3225

Ala Arg Ile Ser GIn Gly Ala Gly Trp Ser teu Arg Glu Thr aAla
3230 3235 3240

Cys Leu Gly Lys Ser Tyr Ala GIn Met Trp Ser Leu Met Tyr Phe
3245 3250 3255

His Arg Arg Asp Leu Arg Leu Ala Ala Asn Ala Ile Cys Ser Ala
3260 3265 3270

val Pro Ser His Trp val Pro Thr Ser Arg Thr Thr Trp Ser Ile
3275 3280 . 3285

His Ala Lys His Glu Trp Met Thr Thr Glu Asp Met Leu Thr val
3290 3295 3300

Trp Asn Arg val Trp Zle 6In Glu Asn Pro Trp Met Glu Asp Lys .
3305 3310 3315

Thr fro val Glu Ser Trp Glu Glu Ile Pro Tyr Leu Gly Lys Arg
3320 3325 3330

Glu Asp 6GIn Trp Cys Gly Ser teu Ile Gly Leu Thr Ser Arg Ala
3335 3340 3345

Thr Trp  Ala Ltys Asn Ile Gln  Ala Ala Ile Asn Gin Vval Arg Ser

3350 3355 3360

Leu Ite Gly Asn Glu Glu Tyr Thr Asp Tyr Met Pro Ser Met Lys
3365 3370 3375

Arg Phe Arg Arg Glu Gl Glu Glu Ala Gly val Leu Trp
3380 3385 3390

<210> 9

<21l> 10723

<212> DNA

<213 artificial sequence

<220>

<223> Dengue virus serotiype 2, Pre-Master
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<400> 9
agttgttagt

gttctaacag
aaaaacacgc
¢tgacaaaga
gcectyggtyy
tggggaacaa
ggaaggatgc
attccaacag
agcagacaag
accctcatgg
cttctcaggye
gtaacttafg
ctcgttccac
ggggcctgga
atgatggcag
trcatcttac
agagactttg
agctgtgtga
gaagecaaac
acaacagaat
aggttcgiet
ggadagggag
gttgtacaac
catgcagtcg
teccatcacag
acgggecicg
cacaggcaat
tcaaattgyga
gatgtigtio
gaaatecaas

atggacaage

20170111 478484.

ctacgtggac
ttttttaatt
ctttcaatat
gattcteact
cgttecttcg
ttaaaaaatc
tgaacatctt
tgatggcgtt
agaaagggaa
ccatggacet
agaatgagcece
ggacgtgtac
atgtgggaat
aacatgtcca
caatcctgyge
tgacagcigt
tggaaggogt
cgacgatggc
agcctgecac
ctcgetgecc
gcaaacactc
geattgtgac
cagaaaactt
gaaatgacac
aagcagaatt
acttcaatga
ggttcctaga
tacagaaaga
ttttaggatc
tgtcatcagy

tacagcitcaa

cgacaaagac
agagagcaga
gctgaaacge
tggaatgcte
tittcctaaca
aaaagctatt
gaataggaga
ccatttaacc
aagtcttctg
tgotgaatty
agaagacata
caccatrggga
gggactggag
gagaatigaa
atacaccata
cactoctica
ttcaggagga
aaaaaacaaa
cetaaggaag
aacacaagug
catggtagac
crgtgetaty
ggaatacacc
aggaaaacat
gacaggttat
gatggtgttg
cctgeegtta
gacattgotc
ccaagaaggy
aaacttactc

aggaatgtca

185 sequence Listing Text File.txt

agattctityg
tctctgatga
gagagaaacc
cagggacgag
atcccaccaa
aatgttttga
£gcagatotg
acacgtaacg
tttaaaacag
tgtgaagaca
gactgttggt
gaacatagaa
acacgaactg
acttggatct
ggaacgacac
atgacsatgc
agctgggtty
ccaacattgg
tactgtatag
gaacccagec
agaggatggg
ttcagatgea -
attgtgataa
ggcaaggaaa
gygcactgtea
ctgcagatgg
ccatggttge
actttcaaaa
gecatgcaca
ttcacaggac

tactctatgt
Page 8

agggagctaa
ataaccaacq
gcgtgtcgac
gaccattaaa
cagcagggat
gagggtrcag
caggcatgat
gagaaccaca
aggrtggegt
caatcacgta
gcaactctac
gagaaaaaag
asacatggat
tgagacatce
atttccaaay
gttgcatagg
acatagtctt
attttgaact
aggcaaaget
taaatgaaga
gaaatggatg
aaaagaacat
cacctcactc
tcaaaataac
caatggagtg
azaataaagg
ccggagegga
atcecceatge
cagcacttac
atctcaagtg

gcacaggaaa
2

gcteaatgta
gaaaaaggceg
tgtgcaacag
actgrtcatg
attgaagaga
gaaagagatt
cattatgctg
catgatcgic
gaacatgtgt
cgagtyatccc
gtccacgtgy
atcagtogca
gtcatcagaa
aggcttcace
agccctgate
aatgtcaaat
agaacatgga
gataaaaaca
aaccaacaca
gcaggacaaa
tggactatte
ggaaggaaaa
aggggaagag
accacagagt
ctectccaaga
ttggetggty
cacacaaggg
gaagaaacag
aggggccaca
caggctgaga
gtttazagtt

60
120
180
240
300
360
420
480
540
600
560
720
780
840
900
960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860



gtgaaggaaa
gacggctote
ggtcgectga
gcagaacctc
ctcaactggt
gcgaagagaa
trtacatcta
agtggggtt
aattcacgea
ttgggagtca
aaatgtggea
TrCCaaccag
atttgtggaa
gaattgaatc
aaaggadtca
toatggaaas
ctcattgaty
gaagttgaag
aaacaggatg
gtccatgecg
aaagcctett
aatggagtyge
cacaactata
gagatggact
agaggaccct
cgatettgea
gaaatcagac
catgggcagg
atgcttagga
acattgatca

gecactatga

20170111 478484,185 Seguence Listing Text File.txt

tagcagaaac
catgcaagat
ttacagtcaa
catttggaga
ttaagaaagg
tggccatttt
taggaaagge
catggactat
gcacctcact
tygtgcagge
gtggoatttt
aatccectte
tecgotcagt
acattctate
‘tgcaggcagg
catgggacaa
geecegaaac
actatggett
tattcitgega
atatgggtta
teattgaagt
tagaaagtga
gaccaggcta
ttgatttctg
ctttgagaac
cattaccace
cattgaagga
tcgacaactt
cccgagtago
cagggaacat

cggatgacat

acaacatgga

ccettitygag

cccaattoty

tagctacatc
aagttctatc
aggtgacaca
trtccaccasa
gaaaatccte
gtctgtgaca
cgatagtggt

catcacagac

aaaactaget

aacaagactyg
agaaaatgag
aaaacgatct
agcaaaaatg
agcagaatgc
tggagtattc
ctcaaaactc
ttggatagaa
taaasactgc
gatgataatt
ccatacacaa
tgatggaaca
aaccactgec
getaagatac
gaaagaagag
ttcactagga
aacgaaacat
gtccrttaga
aggtatggge

acaatagtta
ataatggatt
acagaaaaag
atcataggag
ggccaaatgt
gectgggatt
gtctitggag
atagygagtca
ctagtattgy
tgcgttygtga
aacgtgcaca
toagetatee
gagaatctga
gtgaagttaa
ctgcggectc
ctotctacag
cccaacacaa
accaccaata
atgtcagcygg
agtgcactca
cactggccaa
ccaaagaatc

ataacaggac

.acagtggtag

tctggaaaac
agaggtgagg
aatttggtca
gtcttgggaa
gcaatactac
gacetgggaa
grgacttate

TCagagtgca
tggaaaaaay
atagcccagt
tagageedgy
ttgagacaac
ttggatcctt
caatcratyg
ttatcacatg
tgggaattgt
gctyggaaaaa
catggacaga
agaaagceca
togtggaaaca
ctattatgac
agecceactga
agtctcataa
atagagctty
tatggetaaa
ccataaasga
atgacacatg
astcacacac
tcgetggace
catggcatct
tgactgagga
tcataacaga
atgggtgety
actcctiggt
togeattgtt
tagtrgcagt
gagtgatggt
ttgeccetact

Page 83

atatgaaggg
acatgtctta
caacatagaa
acaactgaay
aatgagggdg
gygaggagty
agctgoette
gataggaatg
gacactgtat
caaagaactg
acaatacaag
tgaagaggac
aataacacca
aggagacatc
gctgaagtat
ccagaccttt
gaattcgttg
atigaaagaa
caacagagee
gaagatagag
cctotggage
agtgtctcaa
aggtaagett
ctgcggaaat
atggitgcetgc
gtacgggaty
cacagctgga
cctgyaggaa
ttcttrigty
tatggtaggc
agcagccttc

1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
276D
2820
2880
2940
3000
3060
312¢
3130
3240
3300
3380
3420
3480
3540
3600
3660

3720



20170111 478484.185 sequence Listing Text File.txt

aaagtcagac caacttttgc agctggacta ctcttgagaa agctgacctc caaggaatty 3780
atgatgacta ctataggaat totactcctc tcccagagea ccataccaga gaccatictt 3840
gagttgactg atgcgttage cttaggcatg atggtcctca aaatggigag aaatatggaa 3900
aagtatcaat {ggcagtgac tatcatggct atcttgtgcg tcccaaacgc agtgatatta 3960
caaaacgcat ggaaagtgag ttgcacaata ttggcagtgg tgteccgtitc cccacigtic 4020
ttaacatcct cacagcaaaa aacagatigo ataccattag cattgacgat caasaggtcic 4080
aatccaacag ctatttttct aaczaccchc tcaagaacca goaagaasag gagcotggeca 4140
ttasatgagg ctatcatgge agtcgggatg gtdagcattt tagccagttc tetoctaaaa 4200
aatgatattc ccatgacagg accattagtg gotggagggce tcctcactgt gtgctacgtg 4260
ctecactggac gatcggoecogs tttggaactg gagagagcad ccgatdicaa atgggaagac 4320
caggcagaga +tatcaggaag cagiccaatc ctgtcaataa caatatcaga agatggtagce 4380
atgtcgataa aaaatgaaga ggaagaacaa acactgacca tactcattay aacaggattg 4440
ctggtgatct caggactitt tcctgtatca ataccaatca cggceagcage atggtacctg 4500
tgggaagtga agaaacaacg ggocggagta ttgtgggatg ttoctteace cecacceatg 4560
ggaaagocty aactggaaga tggagcectat agaattaagc aaaaagggat tottggatat 4620
ftcccagatcy gagocggagt ttacaaagaa ggaacattcce atacaatgtg gcatgtcaca 4680
cgtggcgety ttctaatgca taaaggaaag aggatritgaac catcatggge ggacgtcaag 4748
aaagacctaa tatcatatgg aggaggctgg aagttagaag gagaatggaa gdalaggagaa 480G
gaagtccagg tattggcact ggagectgga asaaatccaa gagocgicca aacgaaacct 4860
ggtcttitca aaaccaacgc cggaacaata ggtgotgtat ctctggactt ttctoctgga | 4920
acgtcaggat ctccaattat ¢gacaaaasa ggaaaagitg tgggtcttta tggtaatgot 4980
gtigttacaa gogagtggagc atatgtgagt gctataglcs agacigaaas aagcatigaa 5040
gacaacccayg agatcgaaga tgacatttic cgaaagagaa gactgaccat catggacctc 5100
cacccaggag cguygaaagac gaagasgatac cticcggeca tagtcagaga agetataaaa 5160
cggggtttga gaacattaat cttggcccce actagagttg tggcagctga aatggaggaa 5220
gcccttagag gacttccaat aagataccayg accccagcca tcagagcigt geacaccggy 5280
cgggagattyg tggacctaat gtgtcatgece acatttacca tgaggotget atcaccagtt 53440
agagigecaa actacaacct gattatcatg gacgaagccc atticacaga cccageaagt 5480
atagcagtta gaggatacat ctcaactega gtggagatgg gtgaggeage tgggatttit 5460
atgacageca ctococccggy aagcagagac ccatttcoto agagcaatgc accaatcata 5520
gatgaagaaa gagaaatccc tgaacgetcg tggaattccg gacatgaatg ggtcacggat 5580
tTttaaaggga agactgtttg gticgtteca agtatdaaag caggaaatga tatagcaget 5640
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tgccigagga
tatgtcaaga
ggtgccaatt
ctaacagatg
gtagcacaaa
tacatgggyy
ctcctagata
gaaaaggtgy
gtagacttaa
ggcatcaact
gaagaaaacy
agatggttog
gragccggaa
ttcatgacte
gcaggtggaa
cttttactga
aggggcatag
tggtacgac
atagtttigc
tacgttgtca
ctagaaaaaa
aacatcctgg
acatttgtta
acagctavag
aagatggaca
actctcacag
caagcaaaag
actgtcgatg
aagcagttgg
aﬁtacatggg

gaaggaaatc

20170111 478484.185 sequence Listing Text File.txt

aaaatggaaa
ctagaaccaa
tcaaggctga
gtgaagagcg
gaagaggyag
aaccteigga
acatcaacac
argccattga
tgagaagagg
acgcagacag
tggaagttga
atgctaggat
gaaagkctet
agaaggcaag
gygcgtacaa
cacttctgge
ggaagatgac
aaatacagce
ttattccaga
tagccatect
cgaagaaaga
acatagatct
caccaatgtt
ccaaccaagc
tcggagttee
cagctctttt
caaccagaga
gaataacagt
gacaagtaat
ctotgtgtga
cagggaggtt

gaaagtgata
tgattgggac
gagggttata
ggtgattctg
aataggaaga
aaatgatoaa
gccagaagga
tggcgaatac
agacctacca
aaggtggtgt
aatctggaca
ctattctgac
gaccetgaac
agacgcactg
ccatgctcte
racagtcacy
cctgggaatg
acactggata
accigaaaaa
cacagtggig
tctegoatig
acgtectgea
gagacatage
cacagtgtta
ccttectogee
cttattggta
agctcagaaa
gattgaccta
gctecctagtc
ggctttaace

ftggaacact

caactcagta
ttegtggtta
gaccccagac
gcaggaccta
aatccaaaaa
gactgtgcac
atcattccta
cgcttgagag
gtcrggttgg
tttgatggag
aaagaaggayg
ccactggcge
ctaatcacag
gacaacttag
agtgaactge
ggagggatct
tgctgcataa
gcagcettcaa
cagagaacac
gccgeaacea
ggaagcattg
tcageatgoa
attgaaaatt
atgggtcicg
attggatgct
gcacattatg
agagcagcag
gatccaatac
ctctgegtga
ttagctacey
accattgcag

ggaagacctt
caactgacat
gctgeatgaa
tgccagtgac
atgagaatga
actggazaga
geatgrtega
gagaagcaay
cctacagagt
tcaagaacaa
aaaggaagaa
taaaagaatt
aaatgggtag
cagtgctgea
cggagacccet
tittattett
tcacggctag
taatactgga
cécaagacaa
tggcaaacga
caacccagea

cgctgtatge

cctcagtgaa

goaaaggatg
actcacaagt
ccatcatagg
cgggcatcat
cttatgatce
ctcaagtatt
gycocatche

tgtcaatgge
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tgattcigag
ttcagaaaty
accagtcata
ccactctagt
ccagtacata
agctaaaatqg
accagagcgt
gaaaaccttt
ggcagcetgaa

ccaaatccta

‘attgaaaccc

taaggaattt
gcecccaace
cacggctgag
guagacatty
gatgagcgea
catcctecta
gErLtitcte
ceaactgacc
gatgggttic
acccgagage
cgtggecaca
tgtgtcccta
gecoattgtea
caacccecata
gccaggactce
gaaaaaccca
aaagtitgaa
gatgatdagy
cacattytgy
taacatitit

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
7200
7260
7320
7380
7440
7500
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agagggagtt acttggccag agctggactt ctettrtcta ttatgaagaa cacaaccaac 7560
dcaagaaggy gaactggcad cataggagag acgettggag agaaatggad aagoecgatty 7620
aacgcattgg gaaaaagtge attccagatc tacaagaaaa gtggaatcca ggaagtggat 7680
agaaccttag Caaaagaagyg cattaaaaga ggagaaacgy accatcacgc tgtgtcgega 7740
ggcicagcaa aactgagatd gticgttgag agaaacatgg tcacaccaga agggaaagta 7800
gtggaccteg grttgtggcag aggaggetyg tcatactatt grggaggact aaagaatgta 7860
agagaagtca aaggcctaac azaaggagga ccaggacacg aagaacccat ccccatgtca 7820
acatatgygt ggaatctagt gegtcticaa agtggagttg acgtitrcert catcccgeca 7980
gaaaagtgtg acacattatt gtgtgacata ggggagtcat caccaaatcc cacagtggaa 8040
gcaggacgaa cactcagagt cctiaactia gragaaaatt ggttgaacaa caacactcaa 8100
Tttigcataa aggtictcaa cocatatatg ccetcagtca tagaaaaaaf ggaagcacta 8160
Caaaggaaat atggaggagc cttagtgagg aatccactct cacgaaactc cacacatgag 8220
atgtactagg tatccaatge ttccgggaac atagtgtcat cagtgaacat gatitcaagg 8280
atgrrgatca acagatttac aatgagatac aagaaagcca citacgagec ggatrgttgac 2340
ctcggaageyg gaacccgtaa catcgggatt gasagtgada taccaaacct agatataatt 8400
gogaaaagaa tagaaaaaat aaagcaagag catgaaacat catggcacta tgaccaagac 8460
Cacccataca aaacgtgggl ataccatggt agetatgaaa caaaacagac tggatcagea 8520
tcatccatgg teaacggagt ggtcaggety ctgacaaaac cttgggacgt cgtccccatyg 8580
gtgacacaga tggcaatgac agacacgact ctatttggat aacagcgegt ttitaaagag 8640
aaagtggaca cgagaaccca agaaccgaaa gaaggcacga agaaactaat gaaaataacs 8700
gcagagtggc tttggaaaga attagggaag aaaaagacac ¢caggatgtg caccagagaa 8760
gaattcacaa gaaaggtgay aagcaatgca gocttgyggg ccogtattcac tgatgagaac 8820
aagtggaagt cggcacgtga ggctgttgaa gatagtaggt tttgggagct ggttgacaag 8880
gaaaggaatc tccatcttga aggaaagtgt gaaacatgtg tgtacaacat gatgggaasa 8940
jgagagaaga agctagogga attcggcaay gcaaaaggcea geagagcecat atggtacatg 9000
tggcttggag cacgeitoctt agagtttgaa gocctaggat tettazatga agatcactgg %060
ttctecagag agaactccct gagtggagtyg dgaaggagaad ggctgcacas gotaggttac 9120
attctaagag acgtgagcaa gaasgaggga ggagcaatgt atgccgatga caccgeagga 9180
tgggatacaa gaatcacact agaagaccta aaaaatgaag aaatggtaac aagccacatg 9240
gaaggagaac acaagaaact agccgaggee attticaaac taacgtacca aaacaaggtg 5300
gtgcgtygtge aaagaccaac accaagagoc acagtaatgg acatcatatc gagaagagac 9360
caaagaggia gtggacaagt tggcaccrat ggactcaata cttibcaccaa tatggaagce 9420
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caactaatca
acagaagaaa
atggccatea
ttaacagctc
agaggatgga
atgaaagacy

geeegaatet

tacgcccaaa
gctatttger
catgctaaac
attcaagaaa
tacttoagga
acctgggeaa
gaatacacaé
gttctgtogt
catagtacgg
ggccatcata
tgtaaaaaat
ggttagagga
agctgtagtc

catatitgacg
; gaacgecaga
. <210>
C<213s>
s <212>

213>

T 220>
T <223

:.<400>

PRT

10

1
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gacagaigga
tcgetgtaca
gtggagatga
taaatgacat
atgattggac
gregegtact
cccaaggage
tgtggagctt
cggcagtacc
atgaatggat
acceatggat
aaagagaaga
agaacatcca
attacatgcc
agaaagcasa
aaaaaactat
aatgcecatag
ccgggaggcc
gaccoctece
tcgctggaag
ctgggaaaga

aaatggaatg

16
3391

gggagaagga
azaactggrta

ttgtgttgtg

gggaaagatt

acaagtgcee
cgttgttcca
agggtggtct
gatgtactte
atcacattgg
gacaacggaa
ggaagacaaa
ccaatggtgc
agcagcaata
atccatgaaa
actaacatga
getacctgty
cttogagtaaa
acaaaccatg
ttacaaatcy
gactagaggt
ccagagatce

gtgetgttga

Artifticial sequence

gtctttaaaa
gcaagagtyg
aaacctttag
aggaaagaca
ttctgttcac
tgtagaaacc
ttgcgggaga
cacagacgeyg
gttccaacaa
gacatgctga
actecagtgg
ggctcatiga
aatcaagtta
agattcagaa

aacaaggceta

ageecoghee

ctatgecagee
gaagctgtac
cagcaacaat
tagaggagac
tgetgtetee

atcaacaggt

Dengue virus serotype 2, Pre-Master

gecattcagea
ggcgcgaaag
atgacaggtrt
tacaacaatg
acrattteca
aagatgaact
cggcctgttt
acctcaggct
gtcgaacaac
cagtctggaa
aatcatggga
ttgggttaac
gatcccttat
gagaagagga
gaagtcaggt
aaggacgtia
tgtagceteca
gcatggeogta
gggggcccaa
ccocecgaaa
tcageatcat

tct

cctaacaatc
gttatcaaga
cgeaageget
ggaaccttca
tgagtiaatc

gattggcaga,

ggggaagtct

ggcggcaaat
ctggiccata
cagggtgtag
ggaaatccca
aagcagyyce
aggcaatgaa
agaagcagga
cggattaage
aaagaagtca
cctgagaagy
gtogactagc
ggcgagatga
casaaaacag

tccaggcaca

Met Asn Ash Gln Arg Lys Lys Ala Lys Asn Thr Pro Phe Ash Met Leu
5 10

15

Lys Arg Glu ?59 Asn Arg val ser ;?r val GIn GIn Leu ggr Lys Arg
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9480
9540
3600
9660
9720
9780
9840
9800
3960
10020
10080
10140
10200
10260
10320

10380

10440
10500
10560
10620
16680
10723
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Phe ser Leu Gly Met Leu Gln ggy Arg Gly Pro Leu kgs Lei Phe Met

Ala Leu val Ala Phe Leu Arg Phe Leu Thr Ile Pro Pro Thr Ala Gly
50 55 60

Ile Leu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala Ile Asn val
65 70 75 80

Leu Arg Gly Phe ggg Lys GTu Ile Gly ggg Met Leu Asn Xle ;gu Asn

Arg Arg Arg Arg Ser Ala Gly Met Ile ITe Met Lau Ile Pro Thr val
100 105 110

mMet Ala Phe His Leu Thr Thr Arg Asn iy Glu Pro His Met Ile val
115 120 125

Ser Arg Gin Glu Lys Gly Lys Ser Leu Leu Phe Lys Thr Glu val Gly
130 135 140

val Asn Met Cys Thr Leu Met Ala Met Asp Lau Gly Glu Leuy Cys Glu
145 156 158 160

Asp Thr Ile Thr Tyr Glu Cys Pro teu Leu Arg Gln Asn Glu Pro Glu
165 170 i75

Asp Ile Asp Cys Trp Cys Asn Ser Thr Ser Thr Trp val Thr Tyr Gly
180 185 150

Thr Cys Thr Thr Met Gly Glu His Arg Arg Glu Lys Arg Ser val Ala
195 200 205

Leu val Pro His val Gly dMet Gly Leu Glu Thr Arg Thr Glu Thr Trp
210 215 220

Met Ser Ser Glu Gly Ala Trp Lys His val Gln Arg I1e Glu Thr Trp
225 230 235 240

I1e Leu Arg His Pro Gly Phe Thr Met Met Ala Ala Ile Leu Ala Tyr
245 250 255

Thr 1le Gly Thr Thr His Phe GIn Arg Ala teu Ile Phe Ile Leu Leu
260 265 270

Thr Ala val Thr Pro Ser Met Thr Met Arg Cys Ite Gly Met Ser Asn
275 280 285
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Arg Asp Phe val Glu Gly val ser Gly Gly Ser Trp val Asp Ile val
290 285 300

teu Glu His Gly ser Cys val Thr Thr Met Ala Lys Asn Lys Pro Thr
305 310 315 320

Leu Asp Phe GTu Leu Iie Lys Thr Glu Ala Lys G1n Pro Ala Thr Leu
325 330 335

Arg Lys Tyr Cys Ile Glu Ala Lys Leu Thr Asn Thr Thr Thr 6lu ser
340 345 350

Arg Cys pro Thr Gin Gly Glu Pro Ser Leu Asn Glu &lu GIn Asp Lys
355 360 365

Arg Phe val Cys Lys His Ser Met val Asp Arg Gly Trp Gly Asn Gly
370 375 380

Cys Gly teu Phe Gly Lys Gly Gly Ile val Thr Cys Ala Met Phe Arg
3B5 390 395 400

Cys Lys Lys asn met Glu Gly Lys val val Gin Pro Glu Asn Leu Glu
405 419 415

Tyr Thr Ile val 1le Th¥ Pro His Ser Gly Glu Glu His Ala val Gly
420 425 430

Ash Asp Thr GTy Lys His Gly Lys Glu I%e Lys Ite Thr Pro Gln ser
435 440 445

ser Ile Thr Glu ala Glu Lau Thr Gly Tyr Gly Thr val Thr met Gglu
450 455 460

' Cys Ser Pro Arg Thr Gly Leu Asp phe Asn Glu Met val Leu Leu Gln
465 470 475 430

Met Glu Asn Lys Ala Trp teu val His Arg GIn Trp Phe Leu Asp Leu
485 490 4835

‘Pro Leu Pro. Trp Leu Pro Gly Ala Asp Thr Gln Gly Ser Asp Trp Ile
500 505 510

GIn Lys Glu Thr Leu val Thr Pha Lys Asn Pro His Ala Lys Lys Gln
515 520 525

-Asp val val val reu Gly Ser GIn Glu Gly Ala Met His Thr Ala Leu
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530 535 540

Thr Gty Ala Thr Glu rle Gln Met Ser 3er Gly Asn Leu bLeu Phe Thr
545 550 555 560

Gly His Leu Lys Cys Arg Leu Arg Met Asp Lys teu GlIn Leu Lys Gly
565 570 575

Met Ser Tyr Ser Met Cys Thr Gly Lys phe Lys val val Lys Glu Tle
580 385 580

Ala GTu Thr Gln His Gy Thr Zle val Ile Arg val GIn Tyr Giu Gly
595 600 605

Asp Gly Ser Pro Cys Lys Ile Pro Phe Glu Ile Met Asp Leu Glu Lys
610 615 629

Arg His val Leu Gly Arg teu Xle Thr val Asn Pro Ile val Thr Glu
625 630 635 640

Lys Asp Ser Pro val Asn Ile Glu Ala Glu pro Pro Phe Gly Asp Ser
) 645 650 €655

Tyr 112 Ile Ile Gily val Glu Pro Gly Gin Leu Lys Leu Asn Trp phe
660 665 670

Lys tys Gly ser Ser Ile Gly GIn Met Phe Glu Thr Thr Met Arg Gly
675 "~ 68O 685

Ala Lys Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Pha Gly Ser
690 €695 700

ieu Gly Gly val Phe Thr Ser Ile gly Lys Ala iLeu His Gin val phe
705 710 715 720

Gly Ala 1le Tyr Gly aAla Ala Phe Ser Gly val Ser Trp Thr Met Lys
Y ?2% 733 738 4

Ile Leu ITe 6ly val rle Tie Thr Trp Tle Gly Met Asn Ser Arg Ser
740 745 750

Thr Ser Leu Ser val Thr Leu val Leu val Gly ITe val Thr Leu Tyr
755 760 765

Leu Gly val Met val Gln Ala Asp Ser Gly Cys val val Ser Trp Lys
770 775 780

Page 90



20170111 478484.185 Sequence tisting Text File.txt
Asn Lys Glu Leu Lys Cys Gly Ser Gly Ile Phe Ile Thr ‘Asp Asn val
785 750 795 800

His Thr Trp Thr Glu GIn Tyr Lys Phe GIn Pro Glu Ser Pro Ser Lys
805 810 815

Leu Ata Ser ala Ile Gin Lys Ala His Glu Glu Asp ITe Cys Gly Ile
820 825 330

Arg Ser val Thr Arg Leu Glu Asn Leu Met Trp Lys Gln Ile Thr Pro
835 240 845

Glu Leu Asn His Ile Leu Ser Glu Asn Glu vVal Lys Leu Thr Iie Met
850 855 860

Thr Gly Asp Tle Lys Gly Tle Met Gin Ala Gly Lys Arg Ser Leu Arg
865 870 875 880

Pro G1n Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala
885 890 895

Ltys Met Leu Ser Thr Glu ser His Asn GIn Thr Phe Leu Ile Asp Gly
940 9035 9190

Pro Glu Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu
915 920 925

Glu val Glu Asp Tyr 61y Phe Gly val phe Thr Thr Asn Ile Trp Leu
930 935 940 :

Lys teu Lys Glu Lys Gin Asp val Phe Cys Asp Sear Lys Leu Mat Ser
945 950 955 960

Ala Ala Ile Lys Asp Aspn Arg Ala val #is Ala Asp Met Gly Tyr Trp
965 970 975

Ite Glu Ser Ala Leu Asn Asp Thr Trp Lys Ile Giu Lvs Ala Ser phe
980 985 990

Ile Glu val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
995 1006 10035

Asn gly Vval teu Glu ser Giu Met Ile Ile Pro Lys Asn Leu Ala
1010 1015 1020

" Gly pro val Ser Gln #is Asn Tyr Arg Pro Gly Tyr His Thr &in
: 1025 1030 1035
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Ile Thr Gly Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp
1040 e 1045 1050

phe Cys Asp Gly Thr Thr val val val Thr Glu Asp Cys Gly Asn
1055 1060 1065

Arg Gly Pro Ser Leu Arg Thr Thr Thr Ala Ser Gly Lys Leu Ile
1070 1075 1080

Thr Glu Trp Cys Cys Arg Ser -Cys Thr Leu Pro Pro  Leu Arg Tyr
1085 1090 1095

arg Gly Glu Asp Gly Cys Trp Tyr Gly Mat Glu Ile Arg Pro Leu
1100 1105 1110

“Lys Glu Lys Glu Glu Asn beu Vval Asn Ser beu val Thr Ala Gly
1115 11290 1125

His Gly GIn val Asp Asn Phe Ser Leu Gly val Leu Gly Met Ala
31130 1135 1140

Leu Phe tleu Glu Gly Met Leu Arg Thr arg val 61y Thr Lys His
1145 1150 1155

Ala 17e teu Leu val Ala val ser pPhe val thr Leu Ile Thr Gly
1160 1165 1170

Asn Met Ser Phe Arg Asp Leu Gly Arg val Met val Met val Gly
1175 1180 1185

Ala Thr Met Thr Asp Asp Ile Gly Met Gly val Thr Tyr Leu Ala
11590 1195 1200

Leu Ley Ala Ala Phe Lys val Arg Pro Thr fhe ATa Ala Gly Leu
1205 1210 1215

Leu Leu Arg Lys Leu Thr Ser Lys Glu Leu Met Met Thr Thr Ile
1226 1225 1230

Gly Ile val Leu Leu Ser GIn Ser Thr Ile Pro Glu Thr Ile Leu
1235 1240 1245

Glu Let Thr Asp Ala Leu Ala Leu Gly Met Met val Leu Lys Met
1250 1255 1260

val Arg Asn Met Glu Lys Tvr GIn teu ala val Thr Ile Met aAla
1265 1270 1275
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1le Leu Cys val pro Asn Ala val Tle Leu Gln Asn ala Trp Lys
1280 128 1290

val Ser Cys Thr Ile Ley Ala val val Ser val Ser Pro Leu Phe
1295 1300 1305

Lett Thr Ser Ser 6In Gin Lys Thr Asp Trp Ile Pro Leu Ala Leu

1310 1315 1320

The I1e Lys Gly Leu Asn Pro Thr Ala Tie Phe Leu Thr Thr Leu
1325 1330 1335

ser Arg Thy Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Iie
1340 1345 1350

Met Ala val Gly Met val Ser 1Ile teu Ala Ser Ser Leu Ley Lys
1355 1360 1365

Asn Asp Ile Pro Met Thr Gly Pro Leu Val Ala Gly Gly Leu Leu
1370 1375 1388

Thr val cys Tyr val Leu Thr Gly Arg Ser Ala Asp tLeu Glu Len
1385 1390 1385

Glu Arg Ala Ala Asp val Lys Trp Giu Asp GlIn Ata Glu Ile ser
1400 1405 1410

Gly ser Ser Pro Ile teu ser Ile Thr Xle Ser Glu Asp Gly Ser
1415 1420 1425

Met ser Tle Lys asn Glu 6lu Glu Glu Gin Thr Leu Thr Ile Leu
1430 1435 1440

Ile Arg Thr Gly Leu Leu vVal Ile Ser Gly Leu Phe FPro val Ser
1445 1450 1455

Ite pra TIle Thr Ala Ala Ala Trp Tyr Leu Trp Glu val Lys Lys
1460 1465 1470

6In Arg Ala Gly val Leu Trp Asp val Pro Ser Pro Pro Pro Met
1475 1430 1485

Gly Lys Ala Glu teu Glu Asp Gly Ala Tyr Arg Ile Lys Gln Lys
1490 1495 1500

Gly Tle teu Gly Tyr Ser Gln Ile Gy ala Gly val Tyr Lys Glu
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Gly

Met

Lys

Trp

Lys

Asn

Thr

Leu

AMa

Gty

His

Arg

Thr

Pro

Atg

1505

Thr
1520

His
1535

Asp
1550

Lys
1565

ASnD
1580

Ala
1595

ser
1610

T
1825
ite

1640

Asp
1655

Pro
1670

Gly
1685

Arg
1700

1Te
1715

Glu
1730

Phe

Lys

e

Glu

Pro

Gly

Gly

Gly

Ala

Asp

Gly

Ala

val

Arg

Ife

His

Gly

ile

acly

Arg

Thr

ser

Asn

Gln

Ile

Ala

ile

Vail

Tyr

val

20170111 478484,185 Sequence Listing Text
1510 1515

Thr

Lys

ser

Glu

Ala

Ile

Pro

Gly

Thr

Phe

Gly

Lys

Ala

Gln

Asp

Met

Arg

TYT

Glu

val

Gly

Ile

val

Giu

Arg

Lys

Arg

Ala

Thr

l.eu

Trp His val Thr Arg
1525

Ile
1540

val
1570

Gin
1585

Ala
1600

Ite
1615

val
1630

Lys
1645

Lys
1le60

Thr
1675

Gly
1690

G1iu
1705

Pro
1720

Met
1735

Glu

Gly

Glin

Thr

val

ASD

Thr

Ser

Arg

Lys

Leu

Met

Ala

<ys

Pro

Gly

val

Lys

Ser

Lys

Arg

Ile

Arg

Arg

Arg

Glu

Ile

His

ser Trp

Trp Lys

Leu Ala

Pro Gly

ey Asp

Lys Gly

Ser Gly

Glu Asp

Leu Thr

Tyr Leu

Thr Leu

Glu Ala

Arg Ala

Ala Thr

Page %4

Gly
1530

Ala
1545

Leu
1560

Leu

1575

Ley
1590

Phe

1605

Lys
1620

Ala

1635

Asn
1650

Ile
1665

Pro
1680

Ile
1695

Leu
1710

Val
1725

Fhe
1740

Ala

ASp

Glu

Glu

Phe

Ser

val

TVvr

Pro

Met

Ala

Leu

Arg

His

Thr

val

vai

Gly

Fro

Lys

Pro

val

val

¢lu

ASp

Ile

Ala

Gly

Thr

Met

file.txt

Leu

Lys

Glu

Gly

Thr

Gly

Gly

Ser

Ite

Leu

val

Pro

Lau

Gly

ArG
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Leu Leu Ser Pro val Arg val Pro Asn Tyr Asn Leu Ile Ile met
1745 1750 1755

Asp Glu Ala His Phe Thr Asp Pro Ala Ser Ite Ala Ala Arg Gly
1760 1765 1770

Tyr Tle ser Thr arg val Glu Met Gly 6lu ala Ala Gly Ile phe
1775 1780 1785

Met Thr Ala Thr Pro Pro Gly Ser Arg Asp Pro phe Pro Gln Ser
1790 1795 1860

Asn Ala pro Ile Ile Asp 6lu Glu Arg Glu Ile Pro Glu Arg Ser
1805 1810 1815

Trp Asn  Ser Gly His GIU Trp val Thr Asp Phe Lys &ly Lys Thr
1820 1825 1830

val Trp Phe val Pro Ser ITle 1L1ys Ala Gly Asn Aasp Ile ala Ala
1835 1840 ' 1845

Cys Leuw Arg Lys Asn Gly Lys iys'val Ile ¢1n Leu Ser Arg Lys
1850 1855 1860

Thr Phe Asp ser Glu Tyr val Lys Thr Arg Thr Asn  Asp Trp Asp
1865 1870 1875

phe val val Thr Thr Asp ile Ser Glu met Gly Ala Asn Phe Lys
1880 1885 1890

Ala Glu Arg val Ile Asp Pro Arg Arg Cys Met Lys Pro val Iie
1895 1300 1905

Leu Thrr Asp Gly Glu Glu Arg val Ile Lex Ala Gly Pro Met Pro
1910 1915 1920

val Thr His Ser Ser Ala Ala 6ln Arg Arg Gly Arg Ile Gly Arg
1925 1930 1935

Asn Pro Lys Asn Glu Ash Asp Gln Tyr Ile Tyr Met Gly Glu Pro
1940 1945 1950

Leu Glu Asn Asp Glu Asp Cys Ala His Trp Lys Glu  Ala Lys Met
1955 196D 1965

Leu Leu Asp Asn Ile Ash Thr Pro Glu gly Tle Ile Pro Ser Met
1970 1875 1980
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phe Glu  Pro Glu Arg Glu Lys val Asp Ala Ile Asp Gly Glu Tyr
1985 1990 1995

Arg Leu Arg Gly G¢iu Ala Arg Lys Thr Phe Vai Asp Leu Met Arg
2000 2005 2010

Arg Gly Asp Leu Pro val Trp Leu Ala Tyr Arg val ala Ala Glu
2015 2020 2025

Gly Ile Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly val Lys
2030 2035 2040

Asn Asn  GIn Ile Leu 6lu GTu Asn val Glu vat Glu Ile Trp Thr
2045 2050 2055

Lys Glu Gly Glu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp Ala
2060 2065 2079

Arg Ile Tyr Ser Asp Pro iteu Ala Leu Lys Glu Phe Lys Glu Phe
2075 2080 2085

Ala Ala Gly Arg Lys Ser teu Thr Leu Asp Leu Ile Thr Glu Met
2080 2095 2100

Gly Lteu Pro Thr phe Met Thr Gin Lys Ala Arg Asp ala Leu

Arg
2105 2110 2115

Asp Asn Leu Ala val Leu His Thr Ala Glu Ala Gly Gly Arg Ala
2120 2125, 2130

Tyr Asn  His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu
2135 2140 2145

Leu tey Leu Thr Leu Leu Ala Thr val Thr Gly Gly Ile Phe Leu
2150 2155 2160

Phe Ley Met Ser Ala Arg G¢ly Ile Gly Lys Met Thr Leu Gly Met
2165 2170 2178

Cys Tle I1e Thr Ala Ser Tle Leu Leu Trp Ala GIn Ile

Cys Tyr
2180 2185 2190

GIn pro  His Trp Ile Ala Ala Ser ITe ITe Leu Glu Phe Phe Lau
2195 2200 2205

Ile val Leu teu Ile Pro Glu Pro Glu Lys Gln Arg Thr Pro Gln
2210 2215 2220

Page 96



20170111 478484,185 sequence Listing Text File.txt

Asp Asn GIn Leu Thr Tyr val val Ile Ala Ite teu Thr val val
2225 2230 2235

Ala Ala_ Thr Met Ala Asn Glu Met Gly Phe Leu Glu Lys Thr Lys
2240 2245 2250

Lys Asp Leu Gly teu Gly Ser 1Ile Ala Thr GIn Gln Pro c¢lu Ser
2255 2260 2265

Asn TIle Leu Asp Ile Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu
2270 2275 2280

Tyr Ala  val Ala Thr Thr Phe val Thr Pro Met Leu Arg His sar
2285 2290 2295

Tle Glu Asn Ser ser val Ash val Ser Leu Thr Ala TIle Ala Asn
2300 2305 2310

Gln Ala Thr val teu Met Gly Leu Gly Lys Gly Trp Pro Leu Ser
2315 2320 2325

Lys Met asp Ile Gly val Pro Leu Leu Ala Ile Gly Cys Tyr ser
23390 2335 2340

Gln val Asn Pro Ile Thr Leu Thr Ala Ala Leu Phe Leu Leu val
2345 2350 2355

Ala His Tyr Ala Tie ITe Gly Pro Gly Ley Glnt Ala Lys ala Thr
2360 23865 2370

Arg Glu Ala GIn Lys Arg Ala Ala Ala Gly Ile Met Lys Ash Pro
2375 2380 2385

Thr val Asp Gly Ile Thr val 1Ile Asp teu Asp Pro  Ile Pro Tyr
2390 2395 2400

Asp Pro  Lys Phe GIu Lys Gln Leu Gly Gln val Met Leu Leu val
2405 2410 2415

Ley Cys val Thr GIn val Leu Met Met Arg Thr Thr “rp Ala Leu
2420 2425 2430

Cys Glu  Ala Leu Thr Ley Ala Thr Gly Pro Ile ser Thr Leu Trp
2435 2440 ' 2445

Glu Gly Asn Piro Gly Arg Phe Trp Asn Thr Thr Ile Ala val ser
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Mat

Leu

Gly

Asn

Ile

Gly

Arg

val

Gly

Pro

Leu

Glu

AsSn

val

Leu

2450

Ala
2465

Phe
2480

Asn
2495

Ala
2510

GlIn
2525

Glu
2540

Leu
2585

Gly
2600

val
2615

Lys
2630
Pro

2645

¢lu
2660

Asn
2675

ASn

Ser

Ile

Lau

Giu

Thr

Phe

Leu

Lys

His

Arg

Cys

Thr

Asn

Pro

20170111 478484,185 Sequence Listing Text
2455 2460

Ite phe Arg

Ile

Gly

Gly

val

Asp

val

Gly

Asn

Glu

Leu

Asp

val

Trp

Ty

Met

Glu

Lys

Asp

His

Gy

Cys

val

Glu

Gln

Thr

Glu

Leu

Met

Lys

Thr

Ser

Arg

His

Arg

Gly

Arg

Pro

Ser

Leu

Ala

Asn

Pro

Gly Ser Tyr
2470

Asn

2485.

Leu
2500

Glu
2515

Thr
2530

Ala
2545

Asn
2560

Ar
2
Glu

2590

Ile
2605

Gly
2620

L.ey
2635

G1
2650

Asn
2665

Ser
2680

Thr

Gly

Phe

Leu

val

Met

Gly

val

Py'o

val

Ccys

Arg

Ash

val

Thr

Glu

Gin

Ala

Ser

val

Gly

Lys

Met

ASp

ASD

Thr

Thr

Ile

Leu

ASn

Lys

Ile

Lys

Arg

Thr

Trp

Gly

Sar

val

Ile

Ley

ain

Glu

Ala

Thr

Trp

Tyr

Glu G

Gly

Pra

Ser

teu

Thr

Phe

Gly

Arg

Phe

Lys
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Gly Ala Gly
2475

Arg
2490

Lys
2505

Lys
2520

¥
2535

Sep
2550

Gilu
2585

Tyr
2580

Thr
2595

Tyr
2610
phe

2625

Glu
2640

val
2653

Cys
2670

Met
2685

Arg

ser

Lys

Ile

Ala

Gly

Tyr

Lys

Gly

1le

Sar

Ley

Ile

Glu

Gly

Arg

Ser

Lys

Lys

Lys

Cys

Gly

Trp

Pro

Ser

AsSn

iys

Ala

Eile.txt

Leu

Thr

Ley

Gly

Arg

Leu

val

Gly

Gly

ASn

Pro

Pro

Lau

val

Leu
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Gin Arg Lys Tyr Gly Gly Ala Leu val Arg Asn Pro Leu Ser Arg
2690 2695 2700

Asn Ser Thr His glu met Tyr Trp val Ser Asn Ala Ser Gly Ash
2705 2710 2715

Ile val Ser Ser val Asn Met Ile Ser Arg Met Leu Tle Asn Arg
2720 2725 2730

Phe Thr Met Arg Tyr Lys Lys Ala Thr Tyr Glu Pro Asp val Asp
2735 2740 2745

Leu Gly Ser Gly Thr Arg Asn Ile Gly Ile Glu ser Glu Ile Pro
2750 2753 2760

Asnt Leu Asp Ile Iie Gly Lys Arg Ile Glu Lys Ile Lys GlIn Glu
2765 2770 2775

His €lu  Thr Ser Trp His Tyr Asp Gin Asp His Pro -Fyr kys Thr
2780 2785 2750

Trp Ala_ Tyr His Gly ser Tyr Glu Thr Lys GIn Thr &ly Ser Ala
2785 2800 2805

ser Ser Met val asn Gly val val Arg Leu Leu Thr Lys Pro Trp
2810 2815 2820

Asp val val Pro Met val Thr &ln Met Ala Met Thr Asp Thr Thr
2825 2830 2835

Pro Phe Gly GIn @ln Arg val pPhe Lys Glu Lys val Asp Thr arg
2840 2845 2850

The 61n  Glu Pro Lys Glu Gly Thr tLys Lys Leu Met Lys Tle Thr
2855 2860 2865

Ala Glu Trp Leu Trp Lys Glu_ Leu Gly Lys Lys

| LyYs Thr Pro Arg
2870 2875 288D

Met Cys Thr Arg Glu Glu Phe Thr Arg Lys val Ser Asn Ala

Arg
2885 ' 2890 2895

Ala Leu Gly Ala val phe Thr Asp Glu Asn Lys Trp Lys Ser Ala
25800 2805 2910

Arg Glu_ Ala val glu Asp ser  Arg Phe Trp Glu teu val Asp Lys
2915 2920 2925
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Giu

Asn

Ala

Phe

Phe

His

Gly

Thr

Glu

Tyr

Thr

Gln

Gln

Gin

Ala

Asp

Arg
2930

Met
2945

Lys
2960
Lay

2875

Ser
2990

Lys
3005

Glin
3065

val

3080

val
3099

Leu
3110

His
3125

Arg
3140

ASp
3155

ASn

Met

Gly

Glu

Arg

Ley

Met

Glu

Glu

Asn

Met

Gly

Ile

Leu

val

Cys

Leu His Leu Glu Gly tys Cys Glu Thr
2935

Gly

Ser

phe

Glu

Gly’

Tyr

Asp

His

Lys

ASH

Thr

Arg

Thr

Gly

val

20170111 478484,185 Sequence Listing Text

Lys

Arg

Glu

Asn

TYr

Ala

Leu

Lys

val

Ile

TYr

Gln

ITe

Arg

val

Arg

Ala

Ala

Ser

Ile

Asp

Lys

Lys

val

Ile

Gly

Met

Thr

Glu

Lys

Glu
2950

ITe
2965

Leu
2980

Leu
2995

Leuy
3016

Asp
3025

Asn
3040

Leu
3055

Ar
SO%O

ser
3085

Ley
3100

Glu
3115

Gly
3130

Arg
3145

Pra
3160

Lys

Trp

Gly

Ser

Arg

Thr

Glu

Ala

val

Arg

Asn

Gly

Glu

Leu

Lys

Tyr

phe

Gly

Asp

Ala

Glu

Glu

Gin

Arg

Thr

Glu

Ile

ser

Ley

Met

Leu

val

val

Gly

Met

Ala

Arg

Asp

phe

Gly

Ala

Arg

Gly

Trp

Asn

Glu

Ser

Trp

val

Ile

Pro

GIn

thr

val

val

Met

Leu Asp Asp Arg
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2940

Giu
2955

tau
2970

Glu
2985

Gly
3000

Lys
3015

Asp
3030

Thr
3045

Phe
3060

Thr
3075

Glin
3135

Ala
3150

phe
3165

Cys

Phe

Gly

Asp

Glu

Lys

Thr

ASn

Lys

Pro

Gly

Met

Lys

Asn

Ile

Ala

val

Gly

Ala

His

Gly

Glu

Arg

His

Leu

Arg

Ser

Glu

Ser

Trp

Ser

Ser

File.txt

TYr

Lys

Arg

Trp

Leu

Gly

Ile

Met

Thr

Gly

Gly

Ala

Ile

teu

Gly

Ala
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Leu Thr Ala Leu Asn Asp Met Gly Lys ITe arg Lys Asp Ile GIn
3170 3175 3180

Gin Trp. Glu Pro Ser Arg Gly Trp Asn Asp Trp Thr gln val pro
3185 3180 3195

Phe Cys Ser His His Phe His Glu Leu Ile Mét Lys ASp Gly Arg
3200 3205 3210

val Leu Vval val Pro Cys Arg Asn GIn Asp Glu Leu Ile Gly Arg
32158 3220 3225

Ala Ile ser GIn Gly Ala &ly Trp Ser Leu Arg . Glu Thr Ala

Arg Ar
3230 3235 3240

Cys teu Gly Lys Ser Tyr Ala GlIn Met Trp Ser Leu Met Tyr Phe
3245 3250 3255

His Arg Arg Asp Leu Arg Leu Ala Ala Asn Ala ITe Cys Ser Ala
3260 3265 3270

val Pro  Ser His Trp val Pro Thr Ser Arg Thr Thr Trp Ser Ile
3275 3280 3285

His Ala. Lys His Glu Trp Met Thr Thr Glu Asp Met ieu Thr val
3280 3295 3300

Trp Asn  Arg val Trp Ile ¢In Glu Asn Pro Trp Met &Tu Asp Lys
3305 3310 3315

Thr pro val Giu Ser Trp Glu Glu Ile Pro Tyr Leu Gly Lys Arg

3320 3325 3330

Glu Asp GIn Trp Cys Gly Ser ifeu Ile Gly Leu Thr Sar Arg Ala
3335 3340 3345

Thr Trp Ala Lys Asn Ile Gln Ala Alad ITe Asn Gin val Arg Ser
3350 3355 3360

Leu Ile Gly Asn Glu Glu Tyr Thr Asp Tyr Met Pro  Ser Met Lys
3365 3370 3375

Arg Phe Arg arg Glu 6lu Glu Glu Ala Gly val Leu Trp
3380 3385 3390

<210> 11
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<211>
<212>
<213>

<2 20>
<223>

<4C0> 11
agttgttagt

DNA

gttectraacay
adagacacgc
ctgacaaaga
geectgotgd
tggggaacaa
ggaaggatgc
attccaacag
agcagacaag
accctcatgyg
cttetcagge
gtaacttatg
ctegttccac
ggggectaga
atgatggeag
ttcatcttac
agagactttg
agctgtgtoa
gaagccaaac
acaacagaat
aggttcgtct
ggaaagggag
gttgtgcaac
catgcagtcg
tccatcacag
acgggectcy
cacaggcaat

tCaaattgga

20170111 478484.185 Sequence Listing Text File.txt
10723

ctacgtggac
ttttttaatt
ctttcaatat
gattctcact
cgtrecttey
ttaaaaaatc
tgaacatett
tgatggegtt
agaaagggaa
ccatggacct
agaatgagec
ggacgtgtac
atgtgggaat
aacatgtcca
caatcectggce
tgacagctgt
tggaaggugt
cgacgatggc
agcctgeeac
ctegetgeec
gcaaacactc
gecattgtgac
cagaaaactt
gaaatgacac
aagcagaatt
acttcaatga
ggttcctaga

tacagaaaga

artificial Sequence

cgacaaagac
agagagcaga
gctgaaacgce
tggaatgctg
tticctaaca
aaaagctatt
gaataggaga
ccatttaacc
aagtcttctg
tggtgaattyg
agaagacata
caccatggga
gggaciggag
gagaattgaa
atacaccata
cactecttca
tt¢aggagga
adddaaacaaa
cctaaggaay
aacacaaggy
catggtagac
ctgtgctaty
ggaatacacc
aggaaaacat
gacaggttat
gatggtgttg
cctgecgtta
gacatiggtc

Dengue virus serotype 2, MVS

agattcttty
tctetgatga
gagagaaacc
cagggacgag
atcccaccaa
aatgttttga
cgcagatcty
acacgtaacg
tttaaaacag
tgtgaagaca
gactgttggt
gaacatagaa
acacgaactg
acttggatct
ggaacgacac
atgacaatgc
agctgogitg
ccaacattgg
tactgtatag
gaacccageco
agaggatggg
ttcagatgea
attgtgataa
ggcaaggaaa
ggcactgtca
ctgeagatgg
ccatggttge

attttCaaaa

agggagctaa
ataaccaacg
gcgtgtegac
gaccattaaa
cagcagggat
gagggttcag
caggcatgat
gagaaccaca
aggtiggcgt
caatcacgta
gcaactctac
gagaaaaaag
aaacatggat

tgagacatcc

atttccaaag

gttgcatagy

acatagtctt

attttgaact
aggcaaagct
taaatgaaga
gaaatggatg
aaaagaacat
cacctcactc
tcaaaataac
caatggagig
aaaataaagc
ceggagegga

atccccatge

page 102

gctcaatgta
gaaaaaggeg
tgtgcaacag
actgttcatg
attgaagaga
gaaagagatt
cattatgcig
catgatcgtc
gaacatgtyt
cgagtgtecc
gtccacgtygg
atcagrggea
gtcatcagaa
aggcttcace
ageeetgate
aatgtcaaat
agaacatgga
gataaadaca
aaccaacaca
gcaggacaaa
tggactattt
ggaaggaaaa
aggggaagad
accacagagt
ctctccaaga
ttggetggty
cacacaaggg

gaagaaacag

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

1020
1080
1140
1200
1269
1320
1380
14490
1540
1560
1620
1680



gatgttgtitg
gaaatccaas
atggacaage
gtgaaggaaa
gacggetcce
ggtecgeetga
gcagaacctc
ctcaactggt
gcgaagagaa
tttacatcta
agtggoottt
aattcacgea
ttgggagtca
aaatgtggca
ttccaaccag
atttgtygaa
gaattgaatc
aaaggaatca
tcatggaaaa
ctcattgatg
gaagttgaag
aaacaggatg
grccatgeeyg
gaagectett
aatggagtgc
cacaactata

gagatggact

agaggaccct

cgatcttgea
gaaatcagac

catygggcayg

20170111 478484.185 Sequence Listing Text File.txt

ttttaggatc
tgtcatcagg
tacagetcaa
tagcagaaac
catgcaagat

ttacagtcaa

‘catttggaga

ttaagaaady
tggecatttt
taggaaaggc
catggactat
gcacctcact
tggtygcagge
gtgggatttt
aatcocecttc
tcegotcagt
acattctate
tgcaggcagg
catggggcaa
gecccgaaac
actatggctt
tattctgcga
atatgggtta
tcattgaagt
tagaaagtga
gaccaggcta
tigatttcig
ctttgagaac
catraccacc
cattgaagga

tecgacaactt

ccaagaaggy

aaacttactc
aggaatgtca
acaacatgya
cootttigay

cccaattygtg

cagctacatc

aagtrctatc
aggtgacaca
tctccaccaa
gaaaatccic

gtctgtgaca

cgatagtggt

catcacagac

aaaactagct

aacaagacty

agaaaatgag
aaaacgatct
agcaaadatyg
agcagaatgce
tggagtattc
ctcaaaactc
ttggatagaa
taaaaactgc
gatgataatt
ccatacacaa
tgatggaaca
aaccactgece
gctaagatac
daaagaagag

ttcactagoa

gccatgeaca
‘ttcacaggac
tactctatgt
acaatagtta
ataatggatt
acagaaaaag
atcataggag
ggccaaatgt
gectgggatt
gtcttigoag
ataggagtca
ctagtattgy
tgegttogtga
aacgtgcaca
tragctatcc
gagaatctga
gtgaagttaa
ctgeggecte
ctotctacag

cCCcaacacaa

Aaccaccaata

atgtcagcgg
agtgcactea
cactggecaa
ccaaagaatc
ataacaggac
acagtggtag
tctggaaaac
agaggtgagy
aatttggtca

gtcttgggaa

cagcacttac

arctcaagrg

gcacaggaaa
tcagagtgca
tggaaaaaag
atagcceagt
tagagccggg
ttgagacaac
ttggatcctt
caatctatgg
ttatcacatg
tgdgaattgy
getggaaaaa
catggacaga
agaaagcceca
totggaaaca
ctattatgac
agcoeactyga
agtctcataa

atagagcttg

tatggctaaa

ccataaaaga
atgacacaty
aatcacacac
tcgetggacc
catggeatcet
tgactgagga
tcataacaga
atgggtgety
actcottggt
tggcatigtt
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aggggccaca
caggctgaga
gtttaaagtt
atatgaaggy
acatgtcrta
caacatagaa
acaactgaag
aatgaggggy
gggaggagtg
agctgectte
gataggaatg
gacactgtat
caaagaactg
acaatacaag
tgaagaggac
aataacacca
agoagacatce
gctgaagtat
ccagaccttt
gaattcgtig
attgaaagaa
caacagagcec
yaagatagag
cctetggage
agtgtctecaa
aggtaagett
ctgcggaaat
atgygtactge
gtacgggatg
cacagctoga

cctggaggaa

1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
30060
3060
3120
3180
3240
3300
3360
3420
3480
3540



atgcttagya
acatrtgatca
gecactatga
aaagtcagac
atgatgacta
gagttgactg
aagratcaat
caaaacgeat
ttaacatect
aatccaacag
ttaaatgagg
aatgatatic
ctcactggac
caggcagaga
atgtcgataa
ctggtgatct
tgggaagtga
ggaaaggetyg
teccagateg
cgtggegetg
agagacctaa
gaagtccagy
ggtctittca
acgtcaggat
gttgttacaa
gacaacceag
cacccaggag
cggggttiga
gcccttagag
cgggagattg
agagtgceaa

atagcagcta
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ceegagtagy
cagguaacat
cggatgacat
cagcttttoc
ctataggaat
atgcgttage
tggcagtgac
ggaaagtgag
cacagcaaaa
ctatrtttct
ctatcatgge
ccatgacagq
gatecggecga
tatcaggaag
aaaatgaaga
caggactttt
agasacaacg
aactggaaga
gagecggagt
ttctaatgea
tatcatatgg
tattggecact
aaaccaacqc

ctccaattat

ggagtggagc

agatcgaaga

cdggaaagac

gaacattaat

gacttccaat.

tggacctaat

actacaacct

gaggatacat

aacgaaacat
gtecctttaga
aggtargggc
agctggacta
tgtactecte
cttaggcaty
tatcatgget
trgcacaata
aacagattigg
aacaaccctc
agtcgggatg
accattagtg
tttggaacty
cagtccaatc
ggaagaacaa
tectgtatea
ggccggagta
tggagectat
ttacaaagaa
taaaggaaag
aggaggetgg
gogagcctgga
cggaacaata
cgacaaaaaa

atatgtoagt

tgacatttte

gaagagatac
cttggcecee
aagataccag
gtgtcatgee
gattatcatg

ctcaactega

gcaatactac
gacctgggaa
gtgacttatc
ctcttgagaa
tcccagagea
atggtcctca
atcttgtogcg
ttggcagtyg
atéccattag
‘tcaagaacca
gtgagcattt
gctggaggge
gagagagcag
ctgtcaataa
acactgacca
ataccaatca
ttgtgggatg
agaatrtaage

ggaacaticc

aggattgaac

aagttagaag
aaaaatccaa
ggtgctgtat
ggaaaagtig
gctatagece
cgaaagagaa
ctrecggeca
actagagttg
accccageca
acatttacca
gacgaagcce

gtggagatgg

tapttgcagt
gagtgatgge
ttgcecctact
agctgacctc
ccataccaga
aaatggtgag
TCCcaaacyc
tgtcegttte
cattgacgat
gcaagaaaag
tagccagttc
toctcactgt
ccgatgtcaa
caatatcaga
Tactcattag
cgycagcagc
Ttcecttcacc
aaaaagggat
atacaatgtg
catcatgage
gagaatggaa
gagccgtoca
ctctggactt
tgggtcttta
agactgaaaa
gactgaccat
tagtcagaga
tggcagctga
tcagagctgt -
tgaggetgct
atttcacaga
gtgaggcayge
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trettttgtg
tatggtagyc
agcagectte
caaggaattg
gaccattctt
aaatatggaa
agtgatatta
cocactgttc
caaaggtctc
gagctggeca
tctoctasaa
gtgctacgrg
atgggaagac
agatggtagc
aacaggattg
atggtaccty
cccacccatg
tottggatat
gcatgtcaca
ggacgtcaag
ggaaggagaa
aacgaaacct
trctcctgga
tggtaatggt
aagcattgaa
catggaccic
agctataaaa
aatggaggaa
gcacaccggg
atcaccagtt
cccagcaagt
tgggattitt

3600
3660
3720
3780
3840
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
5460



atgacagcea
gatgaagaaa
tttaaaggga
tgcctgagoa
tatgtcaaga
ggtgceaatt
ctaacagaty
gcagcacaaa
tacatggogg
ctcctagata
gaaaaggtgg
gtagacttaa
gacatcaact
gaagaaaacg
agatggttgg
gtagccgyaa
trcatgactc
gcaggtggaa
cttttactga
aggggcatag
tggtacgeac
atagtttrtge
tacgttgtca
ctagaaaaaa
aacatcctgg
acatttgtta
acagctatag
aagatggaca

actctcacag

caagecaaaag

actgtcgatg
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cteeeecyga
gagaaatccc
agactgtttyg
aaaatggaaa
ctagaaccaa
tcaaggetga
gtoaagagtyg
gaagagggag
aacctctgga
acatcaacac
atgccatiga
tgagaagagg
acgcagacag
tggaagtiga
atgctaggat
gaaagtctct
agaaggeaaqg
gggegtacaa
cactictggce
ggaagatgac
adatacagcc
trattccaga
tagccateot
cgaagaaaga
acatagatct
caccaatgtt
ceaaccaage
teggagtice
cagctctttt
Caaccagagsa

gaxtaacagt

‘aagcagagac

tgaacgctcg
gttegitteca
gaaagtgata
tgattgggac

gagggttata

gotgattety
aatagyaaga
aaatgatgaa
gccagaagoa
tggcgaatac

-agacctacca

aaggtgotgt

aatctggaca
ctatitctgac
gacccetgaac
agacgecactg
ccatgetote
tacagtcacy
ccrggyaaty
acactggata
acctgaaaaa
cacagtggtg
tcteggattg
acgtcctgea
gagacatagce
cacagtgtta
ccttetoges
cteattggta
agcteagaaa

gattgaccta

cecatttecte
tggaattccy
agtataaaay
caactcagta
ttcgtggtta
gaccccagac
gcaggaccta
aatccaaaaa
gactgtgcac
atcattccta
cgcttgagag
gtciggttgg
ttigatggay
aaagaagggg
ccactggcege
ctaatcacag
gacaacttag
agtgaactgc
ggagggatct
tgctgcataa
gcagettcaa
cagagaacac
gccgeaacca
ggaagecatig
tcageatgga
attgaaaatt
atgggteicg
attgaatgct
gcacattatg
2gagragcgg
gatccaatac

agagcaatgyc
gacatgaatg
caggasatga
ggaagacctt
caactgacat
gctgcatgaa
tgecagtgac
atgagaatga
actggaaaga
gcatgttega
gagaagcaag
cctacagagt
tcaajaacaa
aaaggaagaa
taaaagaatt
aaatgggtag
cagtgetygca
cggagacccet
ttttattctt
tcacggectag
taatactyga
cccaagacaa
tggcaaacga
taacccagea
cgctgtatge
cctcagtgaa
ggaaaggatg
actcacaagt
ccatcatagg
cgggeateat
cttatgatco
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accaatcata
ggtcacggat
tatagcaget
tgattctyag
ttcagaaatyg
accagtcata
ceactetagt
ccagtacata
agctaaaatg
accagagegt
gaaaacctrt
ggcagctgaa
ccaaatccta
attgaaaccc
taaggaatit
gctcccaacc
cacyocteay
ggagacattg
gatgagcgea
catcctecta
grtitttcte
ccaactgacce
gatgggtiic
accegagage
cgtggccaca
tgtgtceeta
gecattgtea
caaccccata
gecaggacte
gaaaaaccca

asagtttgaa

5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
65240
6300
6360
6420
6480
6540

6600

6660
6720
6780
6840
6900
6960
7020
7080
7146
7200
7260
7320



aagcagttgg
actacatggyg
gaaggaaatc
agagggagtt
acaagaagyg
aacgcattag
agaaccitag
ggctcagcaa
gtggacctcg
agagaagtca
acatatgggt
gaaaagtgtg
gcaggacgaa
ttttgcataa
caaaggaaat
atgtactggg
atgttgatca
‘cteggaageg
gggaaaagaa
cacccataca
tcatccatgg
gtgacacaga
aaagtggaca
gcagagtggce
gaattcacaa
aagrggaagt
gaazaggaatc
agagagaaga
tggcttggag
ttctecagag
attctaagag
tgggatacaa

20170111 478484.185 Sequence Listing Text File.txt

gacaagtaat
ctetgtytga
cagggaggtt
acttggccyg
gaactggcaa
gaaaaagtga
caaaagaagg
aactgagatg
gttgtggeag
aaggcctaac
ggaatctagt
acacattatt
cactcagagt
aggttctcaa
atggaggagc
tatccaatge
acagatttac
gaacccgtaa
tagaaaaaat
aaacgtaggc
tcaacggagt
tggcaatgac
cgagaaccca
tttggaaaga
gaaaggtgag
cggcacgtga
tccatcttya
agctagggga
cacgctictt
agaactecct
acgrgageaa

gaatecacact

gctectagte
ggctitaace
ttggaacact
agctggactt
cataggagag
attccagate
cattaaaaga
gttcgttgag
aggaggctog
aaaaggagga
gegtettecaa
gigtgacata
ccttaactta
cceatatatyg
cttagtgagg
ticcgggaac
aatgagatac
catcgggatt
aaagcaagag
ataccatggt
ggtcaggetg
agacacgact
agaaccgadad
attagggaag
aagcaatgea
ggctgrtgaa
aggaaagtgt
attcggcaag
agagtttgaa
gagtggagty
gaaagaggga

agaagaccta

ctctgeatga
ttagctaceg
accattacgy
ctcrtticta
acgcitggag
tacaagaaaa
ggagaaacgg
agaaacatyy
fcatactatt
cCcaggacacg
agtggagttg
ggggagtcat
gragaaaatt
ccctcagica
aatccactct
atagtgteat
aagdaagcca
gaaagtyaga
catgaaacat
agctatgaaa
ctgacaaaac
ccatttggac
gaaggcacga
aaaaagacac
geetigogay
gatagtaggt
gaaacatgty
gcaaaaggea
gccctaggat
gaaggagaag
ggagcaatgt

aaaaatgaag

ctcaagtatt
ggcecatctce
tgtcaatgge
ttatgaagaa
agaaatggaa
gtggaatcca
accatcacge
tcacaccaga
grggaggact
aagaacccat
acgttitctt
caccagatcec
ggttgaacaa
tagaaaaaat
cacgaaactc
cagtgaacat
¢ttacgagcc
taccaaacct
catggceacta
caaaacagac
cttgggacgt
aacagcgegt
agaaactaat

ccaggatgta

ccgtatteac

tttgggaget
tgtacaacat
gcagagecat
tcttaaatga
ggrtgcacaa
atgecgatga

aaatggtaac
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gatgatgagg
cacattgtgg
taacattttt
cacaaccaac
aagccgattg
ggaagtggat
tgtgtcgoga
agggaaagta
aaagaatgta
ccccatgtca
catcceaeea
cacagtggaa
caacactcaa
ggaagcacta
cacacatgag
gatttcaagg
ggatgttgac
agatataatt
tgaccaagac
tggatcagcea
cgtceccatg
tttiaaagag
gaaaataaca
caccagagaa
tgatgagaac
ggttgacaag
gatgggaaaa
atggtacatg
agatcactgg
gctaggttac
caccgcagga

aaaccacatg

7380
7440
7500
7560
7620
7680
7740
7800
7880
7920
7980
8040
8100
3160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
9000
%060
912¢
5180
924¢



gaaggagaac

gtgegtgtyc
caaagaggta
caactaatca
acagaagaaa
atggecatea
ttaacagetc
agaggatgga
atgaaagacg
gcoegaatct
tacgcocaaa
gotatttget
catgctaaac
attcaagaaa
tacttggoga
acctgggeaa
gaatacacag
grrctgiggt
catagtacgg
ggccatcata
tgtaaaaaat
ggttagagga
agctgtagte -
catattgacg
gaacgccaga
<210> 12

«21l> 33491
S8 A

<220>
<223>

<400> 12

acaagaaact
aaagaccaac
gtggacaagt
gacagatgga
tegotgtgea
grtggagatga
taaatgacat
atgattggac
gtcgegtact
cccaaggage
tgtggagett
cggcagtace
atgaatggat
acccatggat
aaagagaaga
agaacatcca
attacatgcc
agaaagcaaa
aaaaaactat
aatgccatag
ccgggaggec
gacccecteee
tcgotggaag
ctgggaaaga

aaatggaatyg

agccgaggec
accaagagge
tggcacctat
gggagaagga
aaactggtta
ttgtgttoty
gggaaagatt
acaagtgcec
cgttgtteca
agggrggtct
gatgltactic
atcacattgy
gacaacggaa
ggaagacaaa
ccaatggtgc
agcagcaata
atccatgaaa
actaacatga
gctacctgtg
cttgagtaaa
acaaaccatg
ttacaaatcg
gactagaggt
ccagagatcc

gtgctgttga

Artificial seguence

attttcaaac
acagtaatgg
ggactcaata
grctttaaaa
gcaagagtgg
aaacctttag
aggaaagaca
ttcigttcac
tgtagaaacc
tigcgggaga
cacagacgey
gttccaacaa
gacatgctyga
actccagtgg
ggctcattga
aatcaagtta
agattcagaa
aacaaggcta
agecececgtcc
ctatgcageo
gaagctgtac
cagcaacaat
tagaggagac
tgctgtctee

atcaacaggt

pengue virus serotype 2, WS

taacgtacca
acatcatatc
ctttcaccaa
gcattcagca
ggcgcgaaag
atgacaggtt
tacaacaatg
accatttcca
aagatgaact
cggcetgttt
accrcagget
gtcgaacaac
cagtctggaa
aatcatggga
ttgggttaac
gatcecttat
gagaagagga
gaagtcaggt
aaggacgtta
tgtagcteca
gcatggegta
gggggcccaa
ccceecgaaa
tcagcatcat

tct

20170111 478484.185 Sequence Listing Text File.txt

aaacaaggty
gagaagagac
tatggaagec
cctaacaatc
gttatcaaga
cgcaageget
ggaaccttca
tgagttastc
gattgocaga
gyggaagtct
ggcgycaaat
ctggtccata
cagggtgtygg
ggaaatccca
aagcagggee
aggcaatgaa
agaagcagaa
cggattaage
aaagaagtca
cetgagaagg
gtggactagc
ggrgagaiga
caaaaaacag

tccaggeaca

Met ASn Asn Gln Arg Lys Lys Ala Lys Asn Thr Pro Phe Asn Met lLeu
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9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960
10020
10080
10340
10200
10260
16320
10380
10440
10500
10560
10620
10680
10723



50170111 4?8484.185:Eequence.Listing Tegg File.txt
0

Lys arg Glu ggg Ash Arg val Ser ;?r val Gin Gln Leu ;gr Lys Arg

Phe Ser égu Gly Met Leu Gln gay Arg Gly Pro Leu égs Leu Phe Met

Ala Lgu val Ala Phe Leu Jggg Phe teu Thr TIle ggo Pro Thr Ala Gly
5

Ile Leu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala Ile Asn val
65 70 i 75 80

Leu arg Gly Phe g;g Lys Glu Ile Gly gsg Met Leu Asn Ile Egu Asn

Arg Arg Arg Arg Ser Ala Gly Met Ile Ile Met Leu Ile Pro Thr val
100 105 110

Met ala Phe His Leu Thr Thr Arg Asn Gly Glu Pro Bis Met Ile val
115 120 125

Ser Arg Gln Glu Lys Gly Lys Ser Leu Leu Phe Lys Thr Glu val Gly
130 135 140

val Asn Met Cys Thr Leu Met Ala Met Asp Leu Gly Glu Leu Cys Glu
145 150 155 160

Asp Thr Ile Thr Tyr Glu Cys Pro Leu Leu Arg Gln Asn Glu Pro Glo
165 170 175

Asp Tle Asp Cys Trp Cys Asn Ser Thr Ser Thr Trp val Thr Tyr Gly
180 185 190

Thr cys Thr Thr Met Gly Glu His Arg Arg Glu Lys Arg Ser val Ala
195 200 205

Leu val pPro His val Gly Met Gly Leu Glu Thr Arg Thr Glu Thr Trp
210 215 220

Met Ser Ser Glu Gly Ala Trp Lys His Val GIn Arg Ile Glu Thr Trp
225 230 235 240

Ile Len Arg His Pro Gly Phe Thr Met Met Ala Ala Ile Leu Ala Tyr
245 250 255
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Thr I1e Gly Thr Thr His Phe Gln ggg Ala Leu Ile Phe I18 Leu Leu
260 27

Thr ATa val Thr Pro Ser Met Thr Met Arg Cyvs Ile Gly Met Ser Asn
275 280 285

Arg Asp Phe val Glu Gly val ser Gly Gly Ser Trp val Asp Ile val
290 295 300

teu ¢lu His Gly Ser Cys val Thr Thr Met Ala Lys Asn Lys Pro Thr
305 310 315 320

Leu Asp Phe G¢ly Leu Tle Lys Thr G¢lu Ala Lys Gin Pro Ala Thr Ley
325 330 335

Arg Lys Tyr Cys Ile Glu Ala Lys Leu Thr Asn Thr Thr Thr 6lu ser
340 345 350

Arg Cys Pro Thr GIn Gly Glu Pro ser Leu Asn Glu ‘Glu GIn Asp Lys
355 360 365

Arg phe val Cys Lys His Ser Met val Asp Arg Gly Trp Gly Asn Gly
370. 375 380

Cys Gly Leu Phe Gly Lys Gly Gly Ile val Thr Cys Ala Met Phe Ar
385 390 395 40

Cys Lys Lys Asn Met 61u Gly Lys val val ¢In Pro Glu Asn Leu Glu
405 410 415

Tyr Thr ITe val ile Thr Pro His ser Gly Glu ¢lu His Ala val Gly
420 425 430

Ash Asp Thr Gy Lys His Gly Lys Glu Ile Lys Ile Thr Pro Gln Ser
435 440 445

ser Ile Thr Glu Ata GTu Leu Thr Gly Tyr Gly Thr val Thr met Glu
450 455 460

Cys Ser Pro Arg Thr Gly Leu Asp Phe Asn Glu Met val Leu Leu Gln
465 470 475 480

Met Glu Asn Lys Ala Trp Leu val His Arg Gln Trp Phe Leu Asp Leu
485 49 495

Pro Leu Pro Trp Leu Pro Gly Ala Asp Thr ¢In Gly Ser asn Trp Ile
506 505 510
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Gln tys Glu Thr Leu val Thr Phe Lys Asn Pro His Ala Lys Lys Gla
515 520 525

Asp val val val Leu Gly Ser GIn Glu Gly Ala Met #is Thr Ala Leu
530 5335 540

Thr Gly Ala Thr Glu Ile GIn Met Ser Ser Gly Asn teu teu Phe Thr
545 550 555 560

Gly His Leu Lys Cys Arg Leu Arg Met Asp Lys Leu GIn Leu Lys Gly
565 570 575

Met Ser Tyr Ser Met Cys Thr Gly Lys Phe Lys val val Lys Glu Ile
580 585 580

Alz Glu Thr GIn His Gly Thr 11e val 1le Arg val Gin Tyr 6lu Gly
595 500 605 _

Asp Gly Ser Pro Cys Lys Ile Pro Phe Glu Ile Met Asp Leu Glu Lys
610 615 620

Arg His val Leu Gly Arg Leu Ile Thr val Asn Pro Ile val Thr Glu
625 630 635 044

Lys Asp Ser Pro vVal Asn Ile Glu Ala Glu Pro Pro Phe Gly Asp Ser
845 650 655

Tyr Tle Ile 1le Gly val Glu Pro Gly Glin Leu Lys Leu Asn Trp Phe
660 ) 665 670

Lys Lys Gly ser Ser Ile ¢ly Gln Met Phe Glu Thr Thr Met Arg Gly
675 680 685

Ala Lys Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Ggly Ser
690 685 700

Leu Gly Gly val Phe Thr Ser Ile Gly Lys Ala Leu His gin val Phe
705 710 715 720

Gly Ala Ile Tyr Gly Ala Ala phe Ser Gly val Ser Trp Thr Met Lys
725 730 735

Ile Leu Ile Gly val Ile Ile Thr Trp Ile Gly Met Asn Ser Arg Ser
740 745 750

Thr ser Leuy Ser val Thr Leu val Leu val Gly Ile val Thr ieu Tyr
755 760 765
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Leu Gly val Met val GIn Ala Asp Ser Gly Cys val val Ser Trp Lys
770 775 780

Asn Lys GTu Leu Lys Cys Gly Ser Gly Ile Phe ITe Thr Asp Asn val
785 790 795 800

His Thr Trp Thr Glu Gin Tyr Lys Phe GIn Pro Glu Ser Pro Ser Lys
805 810 815

ten Ala ser Ala Tle Gin Lys Ala His Glu Glu Asp Ile Cys Gly Ile
820 825 830

arg ser val Thr Arg Leu Glu Asn Leu Met Trp Lys &ln Ile Thr Pro
835 840 845

Glu Leu Asn His Ile Leu Ser Glu Asn Glu val Lys Leu Thr Ile Met
850 855 860

Thr 61y Asp Tle Lys Gly ITe met &ln Ala Gly Lys Arg Ser Leu Arg
865 870 875 9 > 880

Pro Gln Pro Thr Glu Leu Lys Tyr Ser Tep Lys The Trp Gly Lys Ala
885 890 895

Lys Met Leu Ser Thr Glu Ser His Asn GIn Thr Phe Leu ITe Asp Gy
200 905 910

Pro Ggly Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Ley
a15 920 925

Giu val Glu Asp Tyr Gly phe Gly val Phe Thr Thr Asn Ile Trp Leu
930 935 940

Lys Leu Lys Glu Lys GIn Asp val Phe Cys Asp Ser Lys Leu Met Ser
945 950 955 960

Ala Ala Ile Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Trp
a6 970 875

ITe Glu Ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser phe
980 985 990

Ile Glu val Lys Asp Cys His Trg Pro Lys Ser His Thr Leu Trp Ser
945 1000 1605

Asn 6ly val Leu Glu Ser glu Met ITe ITe Pro Lys Asn Leu Ala
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10310 1015 1020

Gly Pro  val Ser Gin His Asn Tyr Arg Pro Gly Tyr His Thr Gln
1025 1030 1035

Ite Thr Gly Pra Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp

1040 1045 1050

phe Cys Asp Gly Thr Thr val val val Thr GTu Asp Cys Gly Asn
1055 1060 1065

Arg Gly Pre Ser Leu Arg Thr Thr thr Ala Ser Gly Lys Leu Ile
1070 1075 1080

Thr Glu_ Trp CYS Cys Arg Ser Cys Thr Leu Pro Pro  Leu Arg Tyr
1085 1090 1095

Arg Gly Glu Asp Gly Cys Trp Tyr Gly Met Giu Ile Arg Pro Leu
1100 1105 1110

Lys Glu_ Lys Glu Glu Asn Leu val Asn Ser Leu val Thr Ala Gly
1115 1120 1125

His Gly GIn Val Asp asn Phe Ser Leu Gly val Leu Gly Met Ala
1130 1135 1140

Leu Phe ieu Glu Glu Met Leu Arg Thr Arg val Gly Thr Lys His
1145 1150 11s5

Ala ITe Leu Ley val Ala val ser phe val Thr Leu Ile Thr Gly
1160 1165 1170

Asn Met Ser Phe Arg Asp Leu Gly Arg val Met val Met val Gly
1175 1180 1185

Ala Thr Met Thr Asp Asp Ile Gly Met Gly val Thr Tyr teu Ala
1190 1195 1200

Leu Leu Ala Ala Phe Lys val Arg Pro Thr phe ala aAla Gly Leu
1205 1210 1215

Leu Let Arg Lys teu Thr Ser Lys Glu Leu Met Met Thr Thr Ile
1220 1225 1230

Gly Ile val teu Leu Ser Ggln ser Thr Ile Pro Glu Thr Xle Leu
1235 1240 1245
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Glu Leu Thr Asp Ala Leu Ala Leu Gly Met Met val ELeu Lys Met
1250 1255 1260

val Arg Asn Met Glu Lys Tyr Gin Leu Ala val Thr Ile Met Ala
1265 1270 1275

11e Leu Cys val Pro Asn Afa val Ile teu GIn Asn Ala Trp Lys
1280 1285 1220

val ser Cys Thr Ile ieu Ala val val ser val ser Pro Leu Phe
1295 1300 1305

Leu Thr 3er Ser Gln GIn Lys Thr Asp Trp Ile Pro  lLeu Ala teu
1310 1315 1320

Thr Ile Lys Gly Leu Asn Pro Thr Ala ITe Phe Leu Thr Thr Leu
1325 1330 1335

Ser Arg Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn  Glu Ala Ile
1340 1345 1350

Met ATa Wval Gly Met val ser Ile Leu Ala Ser Ser Leu Led Lys
1355 1360 1365

Asn Asp Ile Pro Met Thr Gly pro Leu val Ala G1

y Gly Leu Leu
1370 1375 1380

Thr val cCys Tyr val Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu
1385 1390 1395

Glu arg Ala Ala Asp val

g Trp Gtu Asp 6In Ala Glu Ile ser
1400

iys
1405 1410

Gly Ser Ser Pro Ile teu Ser Ile thr Ile Ser Glu Asp Gly Ser
1415 1420 1425

Met Szr Ile Lys Asn Glu Glu Glu Glu GIn Thr Leu Thr Ile Leu
143G 1435 1440

Ile Arg Thr Gly Leu Leu val Ile Ser Gly Leu Phe Pro val Ser
1445 1450 1455

ITe pro Ite Thr Ala Ala Ala Trp Tyr Led Trp Glu val Lys Lys
1460 1465 1470

Gin arg Ala 6y val Leu Trp Asp val Pro Ser Pro Pro Pro Met
1475 1480 1485
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Gly Lys Ala Glu Leu Glu Asp Gly Ala Tyr Arg Ile 1Lys GIn Lys
1490 1495 1500

Gly Tle teu Gly Tyr Ser GIn Ile Gly Ala Gly val Tyr Lys Glu
1505 1510 d 1515

Gly Thr phe His Thr Met Trp His val Thr Arg Gly Ala val Leu
1520 1525 1530

Mat His Lys Gly Lys Arg Ile Glu Pro Ser Trp Ala Asp val Lys
1535 1540 1545

l.ys Asp Leu Ile Ser Tyr Gty Gly Gly Trp Lys Leu Glu Gly ¢lu
1550 1555 15690

Trp Lys 6iu Gly Glu 6lu val &In val Leu Ala Leu Glu Pro Gly
1565 1570 1575

Lys Asn Pro Arg Ala val GIn Thr Lys Pro Gly Leu Phe Lys Thr
1580 1585 1590

Asn Ala Gly Thr Ite Gly Ala val ser Leu Asp Phe Ser Pro Gly
1585 1600 1605

Thr ser Gly Ser Pro Ile Ile Asp Lys Lys Gly

Lys val val Gly
1610 1615 1620

Leu Gly Asn Gly val val Thr Arg Ser Gly Ala Tyr val Sser

Tyr
1625 1630 1635

Ala Tle Ala.GIn Thr Gluy Lys Ser Ile Gglu Asp Ashn Pro Glu Ile
1640 1645 1650

Glu Asp Asp Ile Phe Arg Lys Arg Arg Leu Thr Ile Met Asp Leu
1655 1660 1665

His Pro Gly Ala Gly tys Thr Lys Arg Tyr Leu Pro Ala ITe val
1670 1675 1680

Arg ¢lu  Ala Ile rys Arg Gly Leu Arg Thr Leu Ile teu Ala Pro
1685 1690 1695

Thr Arg val val Ala Ala Glu Met Glu Glu Ala Lev Arg Gly Leu
1700 1705 1710

fro Ile Arg Tyvr Gin Thr Pro Ala Ile Arg Ala val, MWis Thr Gly
1715 1720 1725
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Arg Glu  Ile val Asp Leu Met Cys His Ala Thr Phe Thr Met Arg
1730 1735 1740

Leu Ley Ser Pro val Arg val Pro Asn Tyr Asn Leu Tle Ile Met
1745 1750 1755

Asp Glu Ala His Phe Thr asp Pro Ala Ser rle Ala Ala Arg Gly
1760 1765 1770

Tyr Ile Ser Thr Arg val Glu Met Gly Glu Ala Ala Gly Ile Fhe
1775 1780 1785

et Thr Ala Thr Pro Proe Gly Ser Arg Asp Pro Phe Pro Gln Ser

1790 3795 1800

Asn Ala Pro Ile Ile Asp Glu Glu Arg Giu Ile Pro Glu Arg Ser
1805 1810 1815

Trp Asn  Ser Gly His Glu Trp val Thr Asp Phe Lys Gly Lys Thr
1820 1823 1830

val Trp Phe val Pro sSer Ile Lys Ala Gly Asn Asp Ile aia Ala
1835 1840 1845

Cys Leu Arg Lys Asn Gly Lys Lys val Ile GIn Leu Ser Arg Lys
1850 1855 1860

Thr Phe Asp Ser Glu Tyr val Lys Thr Arg Thr Asn Asp Trp Asp
1865 1870 1B75

Phe val val Thr Thr Asp Ile Ser Glu met Gly Ala Asn pPhe Lys
1880 1885 1890

Ala Glu Arg val Ile Asp Pro Arg Arg Cys Met Pro val Ile

, Lys
1895 1960 1903

teu Thr  Asp Gly Glu Glu Arg val Ileé teu Ala Gly Pro Met Pro
1910 1915 1920

val Thr HWis ser Ser Ala Ala Gln Arg Arg Gly Arg Ile Gly Arg
1825 1930 1835

Asn Pra  Lys asn Glu Asn asp  Gin Tyr Ile Tyr Met Gly Giu Pro
1949 1945 1950

teu Glu Asn Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met
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Leu

Phe

Arg

Arg

Gly

Asn

Lys

Arg

Ala

Gly

Asp

Tyr

=13

rhe

Cys

1955

Leu
1970

Glu
1985

Leu
2000

Ile

2030

Asn
2045

Glu
2060

Ile
2075

Ala
2080

Arg
2105

Asn
2120

Ast
2135

Ley
2150

Les
2165

Cys
2180

Asp

Pro

Arg

Asp

AsSn

Glin

Gly

TyY

Gly

Lau

ey

His

Leu

Met

Ile

20170111 478484.185 Saguence Listing Text
1860 1965

Asn Ile Asn

Glu

Gly

Leu

Tyr

Ie

Glu

Ser

Arg

Pro

Ala

Ala

Thr

Ser

Ile

Arg

Glu

Pro

Ala

Leu

Arg

ASp

Lys

Thr

val

Ley

Leuy

Ala

Thr

Glu

Ala

val

Asp

Glu

Lys

Pro

ser

Phe

Leu

ser

Leu

Arg

Ala

Thr
19758

Lys
1990

Arg
2005

"
2020

Arg
2035

Glu
2050

Lys
2065

Leu
2080

Leu
2095

Met
2118

His
2125

Glu
2140
Ala
2155

ser
2185

Pro Glu Gly Ile

val

Lys

Leu

Arg

Asn

Leu

Ala

Thr

Thr

Thr

Leu

Thr

tle

Iie

Asp

Thr

Ala

Trp

val

Lys

L.eu

Leu

Gln

Ala

Pro

val

Gly

Leu

Ala Ile

Phe val

Tyr Arg

Cys Phe

Glu val

Pro Arg

Lys Glu

Asn Leu

Lys Ala

Glu Ala

Glu Thr

The Gly

Lys Met

Leu Trp

Page 116

ile Pro ser

1880

AsD
1995

Asp
2010

val
2025

Asp
2040
Glu
2055

Trp
2076

Phe
2085

Ile

2100.

Arg
2115

Leu
2145

Gly
2160

Thr

2175

Tyr
2180

Gly
Leu
Ala
Gly
Ile
Leu
Lys
Thr
Asp
Gly
Glu
Ile
Lgu

Ala

GTu

Met

Ala

val

Trp

Asp

Glu

Glu

Ala

Arg

Thr.

fhe

Gly

Gin

File.txt

Met

Tyr

Arg

Glu

Lys

Thr

Ala

Phe

Met

Ley

Ala

Leu

Lau

Met

Iie
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Gin Pro His Trp Ile Ala Ala Ser Tle Ile teu Glu fFhe Phe Leu
2195 2200 2205

Ile val Leu teu Ile Pro 6lu Pro Glu Lys GIn Arg Thr Pro Gln
2210 2215 2220

Asp Asn GIn Leu Thr Tyr val val Ile Ala Ile Leu Thr val val
2225 2230 2235

aAla Ala Thr Met Ala Asn Glu Met Gly Phe iLeu Glu Lys Thr Lys
2240 2245 2250

Lys Asp Leu Gly teu Gly Ser ITle Ala Thr GIn GIn Pro Glu Ser
2255 2260 2265

Asn Ile Leu Asp Ile Asp Leuy Arg Pro Ala Ser Ala Trp Thr Leu
2270 2275 2280

Tyr Ala val Ala Thr Thr Phe val Thr Pro Met Leu Arg His Sey
2285 2290 2285

Ile Glu Asn Ser Ser val Asn val Ser tLeun Thr Ala Ile ala Asn
2300 2305 2310

Gtn Ala Thr val Leu Met Gly Leu Gly Lys Gly Trp Pro Leu Ser
2315 2320 23258

Lys Met Asp Ile Giy val Pro Leu teu Ala Ile G
2

: Cys Tyr Sser
2330 2335

Gln val Asn Pro 1te Thr Leu Thr Ala Ala Lau Phe lLeu bLeu val
2345 2350 2355

Ala His Tyr aAla Ile ITe Gly Pro Gly Leu Gln Ala Lys Ala Thr
2360 2365 2370

Arg Glu Ala 6In Lys Arg Ala Ala Ala ¢ly 1le Met Lys Ash Pro
2375 2380 2385

Thr val Asp Gly Ile Thr val 1ITe Asp Leu Asp Pro Ile Pro Tyr
2380 2395 2400

Asp Pro Lys Phe Glu Lys GIn Leu Gly &In val Met Leu Leu val
2405 2410 2415

Leu Cys val Thr Gin val Ley Met Met Arg Thr Thr Trp Ala Leu
2420 2425 2430
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cys Glu Ala Leu Thr Leu Ala Thr 6ly Pro Ile Ser Thr Leu Trp
2435 2440 2445

Gla Gly Asn Pro Gly Arg Phe Trp Asn Thr The Ile Ala val ser
2450 2455 2460

Met Ala Ash ITe Phe Arg Gly Ser Tyr teu Ala Gly ala Gly Ley
2465 2470 2475

Leu Phe Ser Ile Met Lys Asn  Thr Thr Asn Thr Arg Arg Gly Thr
2480 2485 2480

Gly asn Ile Gly Glu Thr Leu Gly Glu Lys Trp Lys Ser Arg Leu
2495 2500 2505

Asn Ala Leu Gly Lys Ser Glu Phe GIn Ile Tyr Lys Lys Ser Gly
2510 2515 2520

Ile 6In GTu val Asp Arg Thr ileu Ala Lys Glu Gly ZITe Lys Arg
2525 2530 2535

Gly Glu Thr Asp His His Ala val Ser Arg Gly Ser Ala Lys Leu
2540 2545 2550

Arg Trp Phe val Glu Arg Asn  Met val Thr Pro Glu Gly Lys val
2535 2560 2565

val Asp Leu Gly Cys Gly Arg Gly Gly Trp Ser Ty

r Tyr Cys Gly
2570 2575 2586

Gly Leu Lys asn val Arg Glu val Lys Gly Leu Thr Lys Gly Gly
2585 2590 2595

Pro Gly His Glu Glu pro ITe Pro Met Ser Thr Tyr Gly Trp Asn
2600 2605 2610

teu val Arg Leu Gin Ser Gly val Asp val phe Phe Ile Pro Pro
2615 2620 2625

6lu Lys <ys asp Thr Leu Leu Cys Asp Ile Gly Glu Ser Ser Pro
2630 2635 2640

Asn Pro  Thr val Glu Ala Gly Arg Thr Leu Arg val Leu Asn Leu
2645 2650 2655

val 6lu Asn Trp Leuy Asn Asn  Asnh Thr GIn Phe Cys Tle Lys val
2660 2665 2670
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Leu Asn Pro Tyr Met Pro Ser val Ile Glu Lys Met &Glu Ala teu
2675 2680 2685

Gln Arg Lys Tyr Gly Gly Ala 1eu val Arg Asn Pro  Leu Ser Arg
2690 Y 2695 2700

Asn Ser Thr His 6lu Met Tyr Trp val Ser asn Ala Ser Gly Asn
2705 2710 2715

Ile val Ser Ser val Asn Met 1Ile Ser Arg Met ieu Ile Asn Arg
2720 2725 2730

Phe Thr Met Arg Tyr Lys Lys Ala Thr Tyr Glu Pro  Asp val asp
2735 2740 2745

Leu Gly Ser Gly Thr Arg Asn Ile Gly Ile Glu ser Glu Ile pro
2750 2755 2760

Asn Leu Asp ITe rle Gly Lys Arg Ile Glu Lys Tle Lys &In Glu
27865 2770 2775

#is Glu Thr Ser Trp His Tyr Asp Gin Asp His Pro  Tyr Lys Thr
2780 2785 2790

Trp Ala Tyr His Gly ser Tyr Glu Thr Lys GIn Thr Gly ser Ala
2795 2800 2805

ser Ser Met val Asm Gly val val Arg Leu Leu Thr Lys Pro Trp
2810 2815 2820

Asp val val Pro met val Thr GIn Met Ala Met Thr Asp Thr Thr
2825 2830 2835

Pro Phe &Gly Gln 6In Arg val Phe Lys Glu Lys val Asp Thr Arg
28B40 2845 2850

Thr 61n  6iu Pro Lys G¢lu Gly Thr Lys Lys teu Met Lys ITe Thr
2855 2860 2865

ala Glu Trp Leu Trp Lys Glu teu Gly Lys Lys Lys Thr Pro Arg
2870 2875 2880

Met Thr Arg 6lu Glu Phe The Arg Lys val Ser Asn Ala

Cys Ar
2885 2850 28495

Ala Leu Gly Ala val phe Thr Asp Glu Asn Lys Trp Lys Ser Ala
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Arg

Glu

Asn

Ala

Phe

Phe

His

Gly

Thi

Glu

Tyr

Thr

Gin

Gln

Glin

2900

Glu
2915

Ar
2930

Met
2945

LYs
2960

Leu
2975

Ser
2990

Lys
3005

Ala
3020

Leu
3035

Gly
3050

Gln
3065

val
3080

val
3095

Leu
31310

His
3325

Ala

Asn

Mat

Gly

Glu

Arg

Leis

Met

Glu

Glu

Asn

Met

Gly

ile

Leu

val

Leu

Gly

ser

Phe

Glu

Gly

Tyr

Asp

His

Lys

ASD.

Thr

Arg

Thr

201701115%??84.185 sequence Listing Text

Glu

His

Lys

Arg

Glu

ASH

Tyr

Ala

Leu

Lys

val

Ile

Tyr

Gin

Ile

Asp

Leu

Arg

Ala

Ala

Ser

Ile

ASp

Lys

Lys

val

Tle

aly

Met

Thr

Ser Arg Phe Trp Glu

2920

Glu
2935

Glu
2950

Tle
2965

Leu
2980

Leu
2995

Leu
3010

ASD
3025

Asn
3040

Leu
3055

Arg
3070

ser
3085

Leu
3100

Glu
3115

Glu
3130

Gly

Lys

Trp

Gly

Ser

Arg

Thr

Glu

ala

val

Arg

Asn

Gly

Glu

Lys

Lys

Tyr

Phe

Gly

Asp

Ala

Glu

Glu

Gin

Arg

Thr

Giu

Ile

Cys Glu

Leu Gly

Met Trp

Leu Ashn

val Gglu

val ser

Gly Trp

Met val

Ala Iie

Arg Pro

Asp GIn

Phe Thr

Gly val

Ala val
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2810

Leu
2025

Thr
2946

Thr
3045

Phe
3060

Thr

3075

Ar
3090

Asn

3105

Phe
3120

Gn
3135

val

Cys

Phe

Gly

ASp

Glu

Lys

Thr

Asn

Lys

Pro

Gly

Met

Lys

AsST

Asp

val

Gly

Ala

His

Gly

Glu

Arg

His

Leu

Arg

ser

Glu

Ser

Tep

File.txt
Lys
Tyr
Lys
Arg
Trp
Lau
Gly
-I1e
Met
Thr
Gly
Gly
Ala
Ile

Ley
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Ala Arg val Ggly Arg Glu Arg Leu Ser Arg Met Ala Tle Ser Gly
3140 3145 3150

Asp Asp  Cys val val Lys Pro Leu Asp Asp Arg Phe Ala Ser Ala
3155 3160 3165

Leu Thr Ala Leu Asn asp Met GTy Lys Ile Arg Lys Asp Ile Gin
3170 3175 3180

Gln Trp_ Glu pPro Ser arg Gly Trp Asn Asp Trp Thr Gln val Pro
3185 3180 3195

Phe Cys Ser #is His Phe His Glu Leu ITe Met Lys Asp Gly Arg
3200 3205 3210

val Leu val val Pro ¢ys Arg Asn GIn Asp Glu Leu Ile Gly Arg
3215 3220 3225

Ala Ile ser Gin Gly ala Gly Trp Ser Leu Arg Gliu Thr Ala

Arg
3250 3235 3240

cys Leu Gly Lys Ser Tyr Ala GIn Met Trp Ser Leu Met Tyr Phe
3245 3250 3255

His Arg Arg Asp leu Arg teu Ala Ala Asn ATa Ile Cys Ser Ala
3260 ' 3265 3270

val Pro_ Ser His Trp val pro Thr Ser arg Thr Thr Trp ser 1le
3275 3280 3285

His Ala Lys His Glu Trp Met Thr Thr Glu Asp Met teu Thr val
3290 3295 3300

Trp Asn  Arg val Trp Iie GIn Glu Asn Pro Trp Met Giu Asp LyS
3305 3310 3315

Thr Pro val Glu Ser Trp Glu Glu Ile Pro Tyr Leu Gly Lys Arg
3320 3325 3330

Glu Asp  Gln Trp Cys Gly Ser Leu Ile Gly Leu Thr Ser Arg Ala
3335 3340 3345

Thr Trp Ala Lys Asn ITe GIn Ala Ala ITe Asn GIn val Arg ser
3350 3355 3360

Leu Ile Gly Asn Glu $Tu Tyr Thr Asp Tyr Met Pro_ Ser Met Lys
3365 3370 3375 ’
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Arg Phe Arg Arg Glu Glu Glu Glu Ala Gly val Leu Trp
3380 3385 3390

2D170113 4784B84.185 Seguence Listing Text File.txt

<210> 13

<211> 10723

<212> DNA

<213> Artificial sequence
<220>

<223>

<Z220>

<221> misc_feature
<222> (6481)..(6481)
<223>

<220>

<221> misc_feature

<222>
<223>

<400> 13
agttgttagt

gtitctaacag
aaadacacgc
ctgacaaaga
gecctggtag
tggggaacaa
ggaaggatgc
attccaacag
agcagacaag
acccicatyg
cttcteagge
gtaacttatg
ctegticcac
ggggectgea
atgatggcag
ttcatcttac
agagactttg
agctgtgtga

gaagccaaac

(7156),.(7156) _
n is aither cytosine or thymine

ctacgtggac
ttttttaatt
ctttcaatat
gattctcact
cgttecttey
ttazaaaatc
tgaacatctt
tgatggcgty
agaaagggaa
cecatggacct
agaatgagee
ggacgtgrac
atgtgggaat
aacatgtcca
caatcctoge
tgacagctgt
tggaagygggt
cgacgatggc

ageetgecac

cgacaaagac
agagagcaga
gctgaaacgce
tggaatgetg
ttecctaaca
aaaagctatt
gaataggaga
ceatrtraace
aagtcttetg
‘tggtgaatty
agaagacata

caccatggga

gggactggag

gagaattgaa

atacaccata
cactecctteca
ttcaggagga
aaaaaacaaa

cctaaggaag

Dengue virus serotype 2, WVS

i is aither cytosine or guanine

agattctttyg
tororgatga
gagagaaacc
cagggacgag
atcccaccaa
aatgttttga
cgcagatcig
acacgtaacg
Tirtaaaacag
tgtgaagaca
gactgttggt
gaacatagaa
acacgaactg
acriggatct
ggaacgacac
atgacaatgc
agctgggrtg
ccaacatigg

tactgtatag

agggagctaa
ataaccaacyg
gegtategac
gaccattaaa
cagcagggat
gagggttcag
caggcatgat
gagaaccaca
agottggeot
caatcacgta
gcaactctac
gagaaaaaag
daacatggat
tgagacatcc
atttccaaag
grrgcatagg
acatagtett
attttgaact

aggcaaaget
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gctcaatgta
gaaaaaggcg
tgtgcaacag
actgttcaty
attgaagaga
gaaagagatt
cattatgetg
catgategic
gaacatgtgt
cgagtgtece
gitccacgtagg
atcagtggca
gtcatcagaa
aggcttcacc
agccctgatc
aatgtcaaat
agaacatgga
gataaaaaca

aglcaacaca

60
120
180
240
300
360
420
480
540
800
660
720
780
840
800
960

1020
1080
1140



acaacagaat
aggttegiet
ggaaagggag
gttgtgcaac
catgcagtcg
tccatcacag
acgggectcy
cacaggcaat
tcaaatrigga
gatgttgttg
gaaatccaaa
atggacaage
gtgaaggaaa
gacggctcte
ggtcgectga
gragaacctce
ctcaactggt
gegaagagaa
tttacatcta

agtggggttt

aattcacgea

ttgygagtca
aaatgtggca
ttccaaccag
atttgtogaa
gaattgaatc
aaaggaatca
tcatggadaa
cteattogato
gaagttgaag
aaacaggatg

gtccatgeeg

20170111 478484.185 Sequence Listing Text File.txt

ctegetgeee
geaaacacic
gcattgtgac
cagaaaactt
gaaatgacac
aagcagaatt
acttcaatga
ggttcctaga
tacagaaaga
ttttaggatc
tgtcatcagg
tacagctcaa
tagcagaaac
catgcaagat
ttacagtcaa
catttggaga
ttaagaaagy
tggecatttt
taggaaaggce
catggactat
gracctcact
tggtgcagygc
gtgggatttt
aatcccette
tccgoteagt
acattctatc
tgcaggcaqy
catggggcaa
geocogaaac
actatggett
tattctgcga
atatgggtta

aacacaagug
catggtagac
ctgtgetatyg
ggaatacacc
aggaaaacat
gacaggitat
gatggtgityg
cetgeegtta
gacatiggtc
ccaagaagyg
aaacttactc
aggaatgtca
acaacatgga
cectrtigay
cecaatigty
cagctacatc
aagttctatc
aggtgacaca
tcteccaccaa
gaaaatcctc
gtctgtgaca
cgatagtggt
catcacagac
asaactaget
aacaagacty
agaaaatgag
aaaacgatct
agcaaaaatg
agcagaatge
tggagtattc
ctcaaaactc

ttggatagaa

gaacccagec

agaggatgygg
ttcagatgca

-attgtgataa

ggcaaggaaa

ggecactgtea
ctgcagatgg
ccatggttge
actttcaaaa
gccatgeaca
ttcacaggac
tactctatgt
acaatagtta
ataatggatt
acagdaasag
atcataggag
ggccaaatgt
gcotgggatt
gtctttggag
ataggagtca
ctagtattgg
tgcgttgtga
aacgtgcaca
tcagotatee
gagaatciga
gtgaagttaa
crgcggectce
ctctctacag
cccaacacaa
accaccaata
atgtcagcag

agtgcactca

taaatgaaga
gaaatggaty
aaaagaacat
caccteactc
tCaaaataac
caatggagtg
aaaataaagc
ccggagegga
atccecatge
cagcacttac
atctcaagtg
gcacaggaaa
tcagagtgea
tggaaaaaay
atagcccagt
Tagagcrgga
ttgagacaac
ttagatectt
caatctatgg
ttatcacaty
tgggaattgt
gctggaaaaa
catggacaga
agaaagcceca
tgtggaaaca
ctattatygac
agcccactga
agtctcataa
atagagcttg
tatggctaaa
ccataaaaga

atgacacatg
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gcaggacaaa

tggactattt

ggaaghaaaa

aggggaagag
accacagagrt
crcetecaaga
Ttggctggtg
cacacaaggg
gaagaaacag
aggggccaca
caggctgaga
gtttaaagtt
atatgaaggg
acatgtctta
caacatagaa

acaactgaag

aatgagggag

gggaggagtg
agcrgecttc
gataggaaty
gacactgtat
caaagaactyg
acaatacaag
tgaagaggac
aataacacca
aggagacatc
gctgaagtat
ccagaccttt
gaattcgttg
attgaaagaa
caacagagec

gaagatagag

1200
1260
1320
1380
1440
1500
1560
1520
1580
1740
1800
1860
1920

1980

2040
2100

2160

2220
2280
23490
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060



aaagccteit
aatggagtgce
cacaactata
gagatggact
agaggacecct
cgatcttgea
gaaatcagac
catgggeagg
atgcttagga
acattgatca
gccactatga
daagtcagac
atgatgacta
gagttgactg
aagtatcaat
caaaacgeat
ttaacatcet
aatccaacag
traaatgagg
aatgatattc
cteactggac
caggcagaga
atgtcgataa
ctggtgatct
tgggaagtga
ggaaaggctg
tcecagatcg
cgtggcgetg
aaagacctaa
gaagtccagy
ggtctttica

20170111 478484.185 sequence Listing Text File.txt

tcattgaagt
tagaaagtga
gaccaggcta
ttgattictg
ctttgagaac
cattaccacc
cattgaagga
tcgacaactt
ccegagtagy
cagggaacat
cggatgacat
caactittgc
ctataggaat
atgcgttage
tggcagtgac
ggaaagtgag
cacagcaaaa

ctatttttct

ctatcatgge

ccatgacagy
gatcggecga
tatcaggaag
ddaaatgaaga
caggactitt
agaaacaacg
aactggaaga
gagceggagt
ttctaatgea
tatcatatgg
tattggceact

aaacdaacgo

taaaaactgc

gatgataatt

ccatacacaa.

tgatggaaca
aaccactgec
gctaagatac
gaaagaagag
ttcactagga
aacgaaacat
gtcctttaga
aggtatggge
agctggacta
tgtacteerc
cttaggeatq
tatcatggct
tigcacaata
aacagattgg
aacaaccctc
agtcgggatgy
accattagty
tttggaactg
cagtecrcaate
ggaagaacaa
tcctgtatca
ggceggagta
tggagectat
ttacaaagad
taaaggaaag
aggaggctgg
ggagcectgga
cggaacaata

cactggccaa
ccaaagaatc
ataacaggac
acagtggtag
tctggaaaac

agaggtgagy

aatttggtca

gtcttgggaa
gcaatactac
gacctgggaa
gtgacttatc
ctcttgagaa
tcccagagea
atggtectca
atcttgtgeg
titggcagtag
ataccattag
tcaagaacca
gtgageattt
gctggaggge
gagagagcag
ctgtcaataa
acactgacca
ataccaatca
ttgtgggatg
agaattaagce
ggaacattcc
aggattgaac
aagttagaag
aaaaatccaa

ggtgctgtat

aatcacacac
tegetggace
catggcatct
tgactgagga
tcataacaga
atgggtgctg
actccttggt
tggcattgtt
tagttgcagt
gagtgatggt
tigecectact
agctgacctce
ccataccaga
aaatggtgag
tcccaaacge
tgteegtite
cattgacgat
gcaagaaaag
tagccagttc
tectecactgt
ccgatgtcaa.
caatatcaga
tactcattag
cggcagcage
tteertcace
aaaaasgggat
atacaatgtg
catcataggce
gagaatggaa
gagccgteca

ctctggactt
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cctotggage
agtgtctcaa
aggtaagett

ctgcggaaat

atggtgctgc

gtacgggatg
cacagctyya
cctggaggaa
ttctttigtg
tatggtaggc
ageagocttc
caaggaattyg
gaccattctt
aaatatggaa
agtgatatta
cccactgttc
caaaggtctc
gagctggeca
tctectaaaa
gtgctacgtyg
atgggaagac

agatggtagc

aacaggattg
atggtacctg
cccacceeaty
tettggatat
gcatgtcaca
gaacgtcaag
ggaaggagaa
aacgaaacct

ttctectgga

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
4680
4740
4800
4860
4920



acgtcaggat
gttgttacaa
gacaacecag
cacccagyag
cggggtriga
gcccttagag
coggagatty
agagtyccaa
ataqcagcta
atgacagcca
gatgaagada
tttasagygga
tgectgagga
tatgtcaaga
ggtgccaatt
ctaacagatg
gcagcacaaa
tacatgggag
ctectagata
gaaaggtgy
gtagacttaa
ggcatcaact
gaagaaaacg
agatggttgg
gcagccgyaa
ttcatgacte
ncaggtggaa
crittactyga
aggggcatag
tggtacgcac
atagtittgc

tacgttgtca
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ctccaattat cgacaaaaaa ggaaaagttg tgggtcttta tggtaatggt

ggagtggadc
agatcgaaga
tgggaaagac
gaacattaat
gacttccaat
tggacctaat
actacaacCt
gaggatacat
ctececocecgdy
gagaaatcce
agactgtttg
aaaatggaaa
ctagaaccaa
tcaaggorya
gtgaagagly
gaagagugag
aacctctgga
acatcaacac
atgccattga
tgagaagadd
acgcagacag
tggaagttga
atgctaggat
gaaagtctct
agaaggcaag
gggcgtacad
cactrctggc
gogaagatgac
aaatacagcc
ttattccaga

tagceatect

atatgtgagt
tgacattttc
gaagagatac

crtggeeoeee

aagataccag

gtgtcatgec
gattatcatg
ctcaactoga
aagcagagac

tgaacgetog

gttegticca

gaaagtgata
tgartggoac
gagggrtata
ggtgattcty
aataggaaga
asatgatgaa
gccagaagga
tggcgaatac
agacctacca
aaggtggtgt
aatcrggaca
ctattcrgac
gaccctgaac
agacgcactg
ccatgctete
tacagtcacyg
ccigugaaty
acactggata
acctgasaaa

cacagtgoty

gcratagece
¢gazagagaa
crtccggeca
actagagitg
acccecageca
acatttacca
gacgaagccc
gtggagatgg
ccatttocetc
tggaattecy
agtataaaag
caactcagta
ttegtggtta
gaccccagac
gcaggaccta
aatccaaaaa
gactgtgcac
atcattccta
cgcttgagag
grctggttgg
tttgatggag
aaagaagyggg
ccactggege
ctaatcacag
gacaacttag
agtgaactgce
ggagggatct
tgctgeataa
gcagcttcaa
cagagaacac

gccgeaacca

agactgaaaa
gactgaccat
Tagicagaga
Tggcagerga
tcagagctgt
tgaggetyct
atttcacaga
gtgaggcage
agagcaatge
gacatgaatg

caggaaatga

ggaagacett

Caactgacat
gctgcatgaa
tgccagtgac
atgagaatga
actggaaaga
gcatgttcga
gagaagcaag
cctacagagt
tcaagaacaa
aaaggaagaa
taazagaatt
aaatgggtag
cagtgctgea
cggagacect
tettattett
tcacggetag
taatactgga
cccaagacaa

tggcaaacga
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aagcatigaa
catggaccte
agctataaaa
aatggaggaa
gcacaccggg
atcaccagtt
cccagcaagt
tgggattttt

accaatcata

ggtcacggat

tatagcagcet
tgattectgag
ttcagaaaty
accagtcata
¢ccactctagt
ccagtacata
agctaaaatg
accagagegt
gaaaaccttt
ggcagctgaa
ccaaatccta
attgaaaccc
taaggaattt
gcteccaace
cacggctgag
ggagacatig
gatgagcgca
catcctecta
gtittttectc
cecaactgacc

gatgggttte

4980
5040
5100
5160
5220
5280
5340
5400
5450
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540.
6600
6660
6720
6780
5840



ctagaaaaaa
aacatectyg
acatttgtta
acagctatag
aagatggaca
actcicacag
caagcaaaag
actgtcgaty
aagcagtigg
actacatggg
gaaggaaatc
agagggagtt
acaagaaggyg
aacgcatigg
agaaccttag
ggctcagcaa
grggacctcg
agagaagtca
acatatgggt
gaaaagtyty
gcaggacgaa
ttrtgcataa
caaaggaaat
argtactagg
atgttgatca
ctcggasacg
gggaaaagaa
cacccataca
tcatccatgg
gtgacacaga

aaagtggaca
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cgaagaaaga
acatagatct
caccaatgtt
ccaaccaage
tcggagttec
cagetntett
caaccagaga
gaataacagt
gacaagtraat
ctctgtgtga
cagggaggtt
acttggceag
gaactggcaa
gaaaaagrga
cadaaagaagg
aactgagatg
gttgtggcag
aaggcctaac
ggaatctagt
acacattatt
cactcagagt
aggttctcaa
atggaggagc
tatccaatyc
acagatttac
gaacccgiaa
tagaaaaaat
aaacgtgggce
tcaacggage
tggcaatgac

cgagaaccea

tctcggatty
acgtcetgea
gagacatagce
cacagtgtta
ccttctegee
cttattggta
agctcagaaa
gattgaccta
gctocctagte
ggctttaace
ttggaacact
agctggactt
catapgagag
attccagatc
cattaaaaga
gttegttgag
aggaggcrag
aaaaggagga
gcgtcttcaa
gtgtgacata
cctiaactta
ccoatatatg
cttagtgagg
ttccgggaac
aatgagatac
catcgggatt
aaagcaagag
ataccatggt
ggtcaggcetg
agacacgact

agaaccgaaa

ggaagcattg caacccagca accegagage

tcagecatgga
attgaaaatt
atgggrcteg
attggatgct
gcacattatg
agagcagegg
gatccaatac
ctctgegtga
ttagctaccg
accattgcgg
ctcttticta
acgcttggay
tacaagaaaa
ggagaaacgg
agaaacatgg
tcatactatt
ctaggacacg
agtggagtig
ggggagtcat
gtagaaaatt
ccercagtca
agtccactct
atagtgtcat
aagaaagoeca
gaaagtgaga
catgaaacat
agctatgaaa
crgacaaaac
ccatttggac

gaaggcacga

cgctgtatge
cctcagtgaa
ggaaaggatg
actcacaagt
ccatcatagg
cggacatcat
cttatgatce
ctcaagtartt
ggceccatcte
tgtcaatgge
ttatgaagaa
agaaatggaa
gtggaatcca
atcatcacge
tcacaccaga
gtggaggact
aagaacccat
acgrrttett
caccaaatec
ggttgaacaa
tagaaaaaat
cacgaaactc
cagtgaacat
cttacgagec
taccaaacet
catggcacta

caaaacagac

cttgggacgt

aacagcgegt

agaaactaat
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cgtggecaca
tgtgtcccta
gecattgtea
caaccccata
gccaggactc
gaaaaaccca
aaagtttgaa
gatgatgagg
cacattgtgg
taacattttt
cacaaccaac
aagccgarttg
ggaagtggat
tgtgtcgega
agggaaagta
aaagaatgta
ccceatgtea
catceccgeeca
cacagtggaa
caacactcaa
ggaagcacta
cacacatgay
gatticaagg
ggatgttgac
agatataatt
tgaccaagac
tggatcagea
cgtecccatyg
ttttadagag

gaaaataaca

6500
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
3340
3400
8460
8520
8580
8640
8700



gcagagtggc
gaattecacaa
aagtggaagt
gaaaggaatc
agagagaaga
tggcttggag
ttctecagag
attctaagag
tgggatacaa
gaaggagaac
grgcgtetge
caaagaggta
taactaatca
acagaagaaa
arggccatca
ttaacagetc
agaggatgga
atgaaagacy
geoccgaatct
tacgeecaaa
gctatttget
catgctaaac
attcaagaas
tacttgggga
acctgggeaa
gaatacacag
grtctytegt
catagtacgg
ggccatcata
tytaaaaaat
gyttragagga
agctgtagtc

20170111 478484.185 Sequence Listing Text File.txt

tttggaaaga attagggaag aaaaagacac

gaaaggtgag
cggcacgtga
tcecatettga
agctagogoa
cacgcttctt
agaactccct
acgtgageaa
gaatcacact
acaagaaact
aaagaccaac
gtggacaagt
gacagatgga
tcgctytygca
gtdgagatga
taaatgacat
atgatiggac
gtcgegtact
cccaagoage
tgtggagett
cggcagtace
atgaatggat
acccatggat
aaagagaaga
agaacatcca
attacatgec
agasagcaaa
aaaaaactat
aatgccatag
codggaggec
gaccoctece

tcgotggaag

aagcaatgea
ggcigttgaa
aggaaagtgt
attcggecaag
agagtttgaa

gagtggagtg

geeiiggyay
gatagtaggt
gaaacatgtg
gcaaaaggea

gcocctaggat
gaaggagaay

gaaagagaga .ggagcaatgt

agaagaccta
agccgagacco
accaagagge
tggcacctat
gggagaagga
aaactggtta
tLgtgtigty
gggaaagatt
acaagtgecce
cgttgttcca
agggtggtct
gatgtactic
atcacattygy
gacaacggaa
ggaagacaaa
ccaatggtgce
agcagcaata
atceatgaasa
actaacatga
gctacctgtg
cttgagtaaa
acaaaccatg
ttacaaatcg

gactagaggt

aaaaatgaag
attttcazac
acagtaatgg
ggactcaata
grctitaaaa
gcaagagtgg
aaacctttag
aggaaagaca
tictgttcac
tgtagaaacc
ttgcgggaga
cacagacgcg
gttccaacaa
gacatgctga
actccagtyy
ggctcattga
aatcaagtta
agattcagaa
aacaaggceta
agocecgtoc
ctatgecagec
gaagctgtac
cagcaacaat

tagaggagac

ccaggatgtg
cegtattcac
tThtgggagct
tTgtacaacat
gcagagcecat
tottaaatga
ggctgcacaa
atgccgatga
aaatggtaac
taacgtaccy

acatcatate

cittcaccaa

gcattecagea
ggcgcgaaag
atgacaggtt
tacaacaaty
accatttcca
aagatgaact
cggcotgrtt
acctcagget
gtcgaacaac
cagtctggaa
aatcatggga
ttgggttaac
gatcccttat
gagaagagga
gaagtcagygt
aaggacgtta

tgtagcteca

gcatggegta
gggggeecaa
cecoocgaan
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caccagagaa
tgatgagaac
ggttgacaag
gatgggaaaa

atggtacaig

agatcacigg
gctaggttac
caccgcagga
aaaccacatg
aaacaaggty
gagaagagac
tatggaagcc

ccraacaatc

‘gttatcaaga

cgcaageget
ggaaccttca
tgagttaatc
gattggcaga
ggggaagtct
ggcggcaaat
ctgygtccata
<agggtytag
ggaaatcoca
aagcagggcec
aggcaatgaa
agaagcagga
cggattaage
aazgaagtea
cetgagaadgq
gtggactagce
ggcgagatga

Caaaaaacag

8760
8820
B8RO
8940
3000
2060
9120
9180
9240
9360
9360
9420
9480
9540
9600
9660
9720
9780
9840
5%00
9960
10020
16080
10140
10200
10260

10320

10380
10440
10500
10560
16620
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catattgacy ctgggaaaga ccagagatcc tgetgictoe tcagcatcat tecaggcaca 10680
gaacgccaga aaatggaaty gtgetgttga atcaacaggt tct 10723

<210> 14

<Z211> 3391

<212> PRY

<213> Artificial Sequence

<220> )
<223> Dengue virus serotype 2, WVS

<220> .

<221> wmisc_feature

<222» (2129)..(2129) .

<223> Xaa is either alanine or proline

<220>

<221> wmisc_feature

<222> {2354)..(2354) i .
<223> Xaa is either Teucine or phenylalanine

<400> 14

Met Asn Asn Glin Arg Lys Lys Ala Lys Asp Thr Pro Phe Asn Met Leu
1 5 10 15

Lys arg Glu ggg Asn Arg val Ser Egr val GIn GIn Leu ggr Lys Arg

rhe Ser %ﬁu Gly Met Leu &ln 2&y Arg Gly Pro teu kgs Leu Phe Met

Ala Leu val ala Phe Leu égg Phe teu Thr Ile Pra Pro Thr Ala Gly
50 60

Ile teu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala Ile Asn val
65 70 75 80

Leu Arg Gly Phe égg Lys Glu Ile Gly ggg Met Leu Asn Ile bgu Asn

Arg Arg Arg arg Ser Ala Gly Met Ile Ile Met Leu ITe Pro Thr val
100 . 105 110

Met Ata Phe His Leu Thr Thr Arg Asn Gly Giu Pro His Met Tle val
115 120 125

Sar Arg Gln Glu Lys Gly Lys Ser Ley Leu Phe Lys Thr Glu val Gly
130 135 JAC
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val Asn Met Cys Thr Leuy Met Ala Met Asp Leu Gly Glu Leu Cys Glu
145 150 158 160

Asp Thr Tle Thr Tyr Giu Cys Pro Leu Leu Arg GlIn Asn Glu Pro Glu
165 170 175

Asp Ile Asp Cys Trp Cys Asn Ser Thr Ser Thr Trp val Thr Tyr Gly
180 185 190

Thr Cys Thr Thr Met Gly Glu His Arg Arg Glu Lys Arg Ser val Ala
195% 200 205

Lteu val Pro His val Gly Met Gly Leu Glu Thr Arg Thr Glu Thr Trp
210 215 22

Met Ser Ser Glu Gly Ala Trp Lys His val Gln Arg Ile Glu Thr Trp
225 230 235 240

Ile Leu Arg His Pro Gly Phe Thr Met Met Ala Ala Ile Leu ala Tyr
245 250 255

Thr tle Ggly Thr Thr His Phe Gln Arg Ala Leu Ile Phe Ile teu Leu
260 265 270

Thr Ala val Thr pro Ser Met Thr Met Arg Cys Ile Gly Met Ser Asn
275 280 285

Arg Asp phe val Glu Gly val Ser Gly Gly Ser Trp val Asp Ile val
290 285 300

Leu Glu His Gly Ser Cys val Thr Thir Met Ala Lys Asn Lys Pro thr
305 310 315 320

Leu Asp Phe Glu Leu Ile Lys Thr Glu Ala Lys GIn Pro Ala Thr Leu
325 330 335

Arg Lys Tyr Cys Ile Glu Ala Lys Leu Thr Asn Thr Thr Thr Glu ser
340 345 350

Arg Cys Pro Thr 6ln Gly Glu Pro Ser Leu Asn Glu Glu GIn Asp Lys
355 360 365

Arg Phe val Cys Lys His Ser met val Asp arg Gly Trp Gly Asn Gly
370 375 380

Cys Gly teu Phe gly Lys Gly Gly Ile val Thr Cys Ala Met Phe Arg
385 390 3985 400
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Cys Lys Lys Asp Met Glu Gly Lys val val Gln Pro Glu Asn Leu Glu
405 410 415

Tyr Thr Ile val Ile Thr Pro His Ser Gly Glu Glu His Ala val Gly
420 425 430

Asn Asp Thr Gly Lys His Gly Lys Glu Ile Lys Ile Thr Pro Gin Ser
435 440 445

ser Ile Thr Glu Ala Glu Leu Thr Gly Tyr Gly Thr val Thr Met Glu
450 455 460

Cys Ser Pro Arg Thr Gly Leu Asp Phe Asn Glu Met val Leu Leu Gln
465 470 475 480

Met Glu Asn Lys Ala Trp Leu Val His Arg GIn Trp Phe Leu Asp Leu
485 49D 493

Pro Leu Pro Trp Leu Pro Gly Ala Asp Thr Gln Gly ser asn Trp Ile
500 505 510

GIn Lys Glu Thr Leu val Thr Phe Lys Ash Pro His Ala Lys Lys Gin
515 520 525

Asp val val val Leu Gly ser GIn Glu Gly Ala Met His Thr Ala lLeu
530 535 540

Thr 6ly ala Thr Glu Ile ¢In Met Ser Ser Gly Asn Leu Leu Phe Thr
545 550 555 560

Gly His Leu Lys Cys Arg Leu Arg Met Asp Lys Leu Gla Leu Lys Gly
565 570 575

Met Ser Tyr Ser Met Cys Thr Gly Lys Phe Lys Val val Lys Glu Ite
580 585 590

Ala Glu Thr GIn His Gly Thr ITe val Ile Arg val Gln Tyr Glu Gly
595 600 605

Asp Gly Ser Pro Cys Lys ITe Pro Phe Giu I1e Met Asp Leu Glu Lys
610 615 620

Arg His val teu Gly Arg Leu ITe Thr val Asn Pro Ite val Thr Glu
625 63 635 640

Lys Asp Ser Pro val Asn ITe Glu Ala Glu Pro Pro Phe Gly Asp Ser
645 650 . B58%
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Tyr Ile Ile Ile ¢ly val Glu Pro Gly Gln Leu Lys Leu Asn Trp phe
660 665 670

Lys tys Gly Ser Ser Ile Gly GIn Met phe Glu Thr Tht Met Arg Gly
675 680 635

Ala Lys arg Met Ala Tle Leuy Gly Asp Thr Ala Trp Asp Phe ¢ly Ser
690 695 700

Leu Gly Gly val phe Thr Ser Ile Gly Lys Ala Leu His Gln val Phe
705 710 715 720

Gly Ala Ite Tyr Gly Ala Ala phe Ser Gly val Ser Trp Thr Met Lys
725 730 735

ITe Ley rle Gly val Ile Ile Thr Trp ITe Gly Met Asn Ser Arg Ser
740 745 750

Thr Ser Leu Ser val Thr Lteu val Leu val Gly Tle val Thr Leu Tyr
758 760 765

Leu Gly val Met val GIn Ala Asp Ser Gly Cys val val Ser Trp Lys
770 775 780

Asn Lys GTu Leu Lys Cys Gly ser Gly Tle pPhe ITe Thr Asp Asn val
785 790 795 800

His Thr Trp Thr Glu 6ln Tyr Lys Phe GIn Pro Glu Ser Pro Ser Lys
805 810 815

Leu Ala ser Ala Ile Gln Lys Ala His Glu Glu Asp Xle Cys Gly Ile
820 825 830

Arg Ser val Thr Arg Leu Glu Asn Leu Met Trp Lys Gln Ile Thr pro
835 8490 845

Glu teu Asn His Ile teu Ser Glu Asn 6lu val Lys Leuw Thr Ile Met
B850 855 860

Thr Gly asp Ile Lys Gly Ile Met Gln Ala Gly Lys Arg Ser Leu Arg
865 870 875 880

Pro GIn Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp 6ly Lys Ala
885 8§90 895

Lys Met bLeu Ser Thr Glu Ser His Asn GIn Thr Phe reu Ile Asp Gly
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440 905 310

Pro Glu Thr Ala Gtu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu
815 920 925

Glu val Glu Asp Tyr Gly phe Gly val Phe Thr Thr Asn Ile Trp Leu
930 935 840

Lys Leu Lys Giu Lys GlIn Asp val vhe Cys AsSp Ser Lys Leu Met Ser
945 950 955 960

Ala ala Tle Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Trp
985 97¢ 475

Ile Glu ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe
980 985 998

Ile Glu val Lys Asp Cys His Trp Pro Lys Ser His Thr Lew Trp Ser
995 ' 1000 1005

Asn Gly val neu Glu Ser Glu Met Ile Ile Pro Lys Asn Leu Ala
1010 1615 1020

Gly Pro val Ser GIn His Asn Tyr Arg Pro Gly Tyr His Thr Gin
1025 1030 10335

Ile Thr Gily Pro Trp His Leu &ly Lys Leuw Gju Met Asp Phe Asp
1040 1045, 1050

Phe cys Asp Gly Thr Thr val val val Thr Glu Asp Cys Gly Asn
1055 1060 1065

Arg Gly Pro ser Leu Arg Thr Thr Thr Ala Ser ¢ly Lys Leu Ile
1070 1075 1080

tThr GTu Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro Leu Arg Tyr
1085 1080 1085

arg 61y Glu Asp Gly €ys Trp Tyr Gly Met Glu XYle Arg Pro Leu
1100 1105 1110

tys 6lu Lys Glu Glu Asn teu val Asn Ser Leu val Thr Ala Gly
1115 1120 1125

His gly &lin val asp Asn phe Ser Leu Gly val Leu Gly Met Ala
113G 1135 1140
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Leu Phe Leu Glu Glu Met Leu Arg Thr Arg val gly Thr Lys His
1145 1150 4155

Ala Ile teu Leu val Ala val ser Phe val Thr Leu Ile Thr Gly
1160 1165 1170

Astt Met  Ser Phe Arg Asp Leu &ly Arg val #et val Met val Gly
1175 1180 1185

Ala Thr Met Thr Asp Asp Ile Gly Met Gly vai Thr Tyr Lau Ala
1190 1195 1200

teu teu Ala Ala Phe Lys val Arg Pre Thr Phe Ala Ala Gly Leu
1205 1210 1215

ley teu Arg Lys Leu Thr Ser Lys Glu Leu Met Met Thr Thr Ile
1220 1225 1230

Gly I1e val teu Leu Ser GIn Ser Thr Xle Pro Glu Thr Ile Leu
1235 124¢ 1245

Glu Ley Thr Aasp Ala Leu Ala Ley Gly Met Met val Leu Lys Met
1250 1255 1260

val Arg Asn Met GIu Lys Tyr Gln beu Ala val Thr Ile met Ala
1265 1270 1275

Ite Leu Cys val Pre Asm Ala val Ile teu GIn Asn Ala Trp Lys
1280 1285 1290

val ser Cys Thr Ile Leu Ala Vval val ser val ser Pro Leu Phe
1295 1300 1305

Leu Thr sSar ser 6In Gln Lys ‘Thr asp Trp ITe Pro Leu Ala Leu

1310 1315 1320

Thr Ile . Lys Gly Leu Asn Pro Thr Ala T1e Phe Leu Thr Thr Leu
1325 1330 1335

Ser Arg Thr Ser Lys Lys Arg Ser Trp Pro Leau Asn Glu Ala Tle
1340 1345 1350

met Ala val Gly Met val Ser Ile Leu Ala Ser Ser Leu Leu iys
1355 1360 1365

Asn Asp Ile Pro Met Thr Gly Pro Leu val Ala Gly 6ly Leu Leu
1370 1375 1380
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Thr val cCys Tyr val Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu
1385 . 1390 1395

Glu Arg Ala Ala Asp val Lys Trp Glu Asp Gln Ala Glu Tle Ser
1400 1405 1410

Gly Ser Ser Pro Ile Leu Ser Ile Thr Ile Ser Giu Asp Gly Ser
1415 1420 1425

Met Ser 1Ile Lys Asn Glu Glu Glu Glu 61n Thr Leu Thr Ile teu
1430 1435 1440

Ile Arg Thr Gly Leu Leu Val 1Ile Sar Gly Leu Phe Pro val Ser
1445 1450 1455

Ile Pro Tle Thr Ala Ala Ala Trp Tyr Leu Trp Glu val Lys Lys
1460 1465 1470

Gin Arg Ala Gly val Leu Trp Asp val Pro Ser Pro  Pro Pro Met
1475 1480 1485

Gly Lys Ala ¢lu Leu Glu Asp Gly Ala Tyr Arg Ile Lys Gin Lys
1490 1495 1500

Gly Tle Leu Gly Tyr Ser Gln Ile Gly Ala GIy val Tyr Lys Glu
1505 1510 1515

Gly Thr phe His Thr Met Trp His val Thr Arg Gly Ala val Leu
1520 1525 1530

Met His Lys Gly Lys Arg Ile Glu Pro Ser Trp Ala Asp val Lys
1535 1540 1545

Lys Asp Leu Ile Ser Tyr Gly Gly Gly Trp Lys Leu 6Glu Gly Glu
1550 1555 1560

Trp Lys Glu Gty Glu Giu val Gin val Leu Ala Leu Glu Pro Gly
1565 1570 1575

Lys Asn  Pro Arg Ala val GIn Thr Lys Pro Gly Leu Phe Lys Thr
1580 1585 ' 1590

Asn Ala Gly Thr Ile Gly Ala val Ser Leu Asp Phe Ser Pro Gly
1595 1600 1605

Thr ser Gly Ser Pro Ile Ile Asp tys Lys Gly Lys val val Gly
16140 1615 1620
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Leu Tyr Gly Asn Gly val val Thr Arg Ser Gly Ala Tyr Vval Ser
15625 1630 1635

ala Ile Ala 6In Thr Glu Lys Ser Ile Glu Asp Asn Pro Glu Ile
1640 1645 1650

Glu Asp Asp Ile Phe Arg Lys Arg Arg Leu Thr Ite mMet Asp Leu
1655 1660 1665

His Pro Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala Ile val
1670 1675 1680

Arg Glu aAla Ile Lys Arg Gly Leu Arg Thr Leu ¥le Leu Ala Pro
168% 1690 1695

Thr Arg val val Ala Ala 6lu Met Glu Glu Ala Leu Arg Gly Leu
1700 1705 17160

pro Ile Arg Tyr GIn Thr Pro Ala Ile Arg Ala val His Thr Gly
1715 1720 1725

“Arg G6lu  Ite val Asp Led Met Cys His Ala Thr phe Thr Met Arg
1736 1735 174¢

Leu Leu Ser Pro val Arg val Pro Asn Tyr Asn teu Ile Ile met
1745 1750 1755

Asp Glu Ala His Phe Thr Asp Pro Ala Ser Ile Ala Ala Arg Gly
1760 1765 1770

Tyr Ile Ser Thr Arg val Glu Met Gly Gilu Ala Ala Gly Ile phe
1775 1780 1785

Met Thrr ala Thr Pro Pro Gly Ser Arg Asp Pro Phe pPro Gin Ser
1790 1795 1800

Asn Ala Pro Ile ITe Asp Glu Glu Aarg G¢lu ITe Pro Glu Arg Ser
1805 1810 : 1815

Trp Asn  Ser Giy His Glu Trp Vval Thr Asp phe Lys Gly Lys Thr
1820 1825 1830

val Trp FPhe val Pro Ser Ile Lys Ala Gly Asn Asp ITe Ala Ala
1835 1840 1845

Cys Leu Arg Lys Asn Gly Lys Lys val Ile Gln Leu Ser Arg Lys
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1850 1855 1860

Thr Phe Asp ser Glu Tyr val Lys Thr Arg Thr Asn  Asp Trp Asp
1865 1870 1875

phe val val Thr Thr Asp Ile Ser Glu Met Gly Ala Asn Phe Lys
iBRO 1885 1890

Ala glu  Arg val Ile Asp Pro Arg Arg Cys Met Lys Pro val Ile
1895 1909 1805

Leu Thr Asp Gly Glu Glu Arg val 1I7e teu Ala Gly Pro Met Pro
1910 ) 1915 1920

val Thr His Ser Ser ala Ala Gin Arg Arg Gly Arg Ile Gly Arg
1825 1930 1835

Asnh Pro Lys Asn Glu Asn Asp GIn Tyr Ila Tyr Met Gly Glu Pro
194G 1945 1950

Leu Glu Asn Asp Glu Asp Cys Ala His Trp Lys Glu  Ala Lys Met
1955 1960 1965

Leu Leu Asp Asn Ile Aasn Thr Pro Gju Gly Ile Ile FPro Ser Met
1870 1875 1380

Phe Glu Pro Glu Arg Giu Lys wval Asp Ala Ile Asp Gly Glu Tyr
1885 1990 1985

Arg Leu Arg Gly Glu Ala Arg Lys Thr phe val Asp Leu Met Arg
2000 2005 2010

Arg Gly Asp teu Pro val Trp Leu Ala Tyr Arg vai Ala Ala Glu
2015 2020 2025

Gly ITe Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly val Lys
2030 2035 2040

Asn Asn GIn Ite Ley G¢luy Glu  Asn val clu val 6lu Ile Trp Thr
2045 2050 2055

Lys Glu Gly Glu Arg Lys Lys Leu Lys Pro Arg Trp, Leu Asp Ala
2060 2065 2070

Arg Ile Tyr Ser Asp Pro Ley Ala lLeu Lys -Giu Phe Lys Glu Phe
2075 2080 2085
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Ala Ala Gly Arg Lys Ser Leu Thr Leu Asn Ley Ile Thr Glu Met
2090 2095 2100

Gly Arg Leu Pro Thr Phe Met Thr GIn Lys Ala Arg Asp Ala feu
21035 2110 2115

Asp Asn  Leu Ala Vval Leu His Thr Ala G¢lu Xaa Gly Gly Arg Ala
2120 2125 2130

Tyr Asn His Ala Leu Ser Glu Leu Pro 6lu Thr Leu Giu Thr Leu

2135 2140 2145

teu Leu Leu Thr Leu Leu aAla Thr val Thr 6ly Gly TIle Phe Leu
2150 2155 2160

phe Leu Met $er Ala Arg Gly Ile Gly Lys Met Thr Leu Gly Mst
2165 2170 2175

Cys cys Ile rle Thr Ala Ser Ile Leu Leu Trp Tyr Ala GIn Ile
2180 2185 2190

Gin Pro His Trp Ile Ala Ala Ser Ile Ile Leu Glu Phe Phe Leuy
2195 2200 2205

Ile val teu ieu Ile Pro Glu Pro Glu Lys Gln Arg Thr Pro Gin
2210 2215 2220

Asp Asn  Gin et Thr Tyr val val ITe Ala Ile Leu Thr val val
2225 2230 2235

Ala Ala Thr Met Ala Asn Glu Met Gly Phe Leu Gly Lys Thr Lys
2240 2245 2250

Lys Asp Leu Gly Leu Gly Ser Ile Ala Thr 61In GIn Pro &lu ser
2255 2260 2265

Asn ITe Leu Asp Ile Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu
2270 2275 2280

Tyr Ala val ala Thr Thr pPhe val Thr Pro Met Leu Arg His Ser
2285 2290 2285

Tte clu Asn Ser Ser val Asn val Ser Leu Thr ala Ile Ala Asn
2300 2305 2310

Gin Ala Thr val Leu Met Gly tLeu Gly Lys Gly Trp Pro Leu Ser
2315 2320 2325
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Lys Met Asp Ile Gly val Pro Leu Leu Ala Ile Gly Cys Tyr Ser
2330 2335 2340

6ln val Asn Pro Ile Thr Leu Thi Ala Ala Xaa Phe Leu Ley val
2345 2350 2355

Ala His Tyr Ala Ile Ile Gly Pro Gly Leu GIn Ala Lys Ala Thr
2360 23635 2370

arg ¢lu ala Gln Lys Arg Ala Ala Ala Gly Ile Met Lys Asn Pro
237% 2380 2385

Thr vai asp 61y Ile Thr val Ile Asp teu Asp Pro Ile Pro Tyr
2390 2395 2400 :

Asp Pro Lys Phe Glu Lys GIn Leu Gly Gln val Met Leu Leu val
2405 2410 2415

Leu Cys val Thr Gln val Leu Met Met Arg Thr Thr Trp Ala Leu
2420 2425 2430

Cys Glu  Ala Leu Thr reu Ala Thr Gly pro Ile Ser Thr Leu Trp
2635 2440 2445

Glu Gty Asnh Pro Gly Arg phe Trp Asn Thr Thr Ile Ala val ser
2450 2455 2460

Met Ala Asn Ile Phe Arg Gly Ser Tyr Leu Ala Gly Ala Gly ieu
2465 2470 2475

Leu Phe Ser Ile Met Lys Asn Thr Thr Asn Thr Arg Arg Gly Thr
24380 2485 2490

Gly Asn Ile Gly Glu Thr Leu Gly Glu Lys Trp Lys Ser Arg Leu
2495 2500 2505

Asn Ala teu Gly Lys Ser Glu Phe Gln Ile Tyr Lys Lys Ser Gly
2510 2515 2520

Ile GIn GIu val Asp arg Thr Leu Ala Lys Glu Giy Ile Lys Arg
2525 © 2530 2535

Gly Glu Thr Asp His His Ala val Ser Arg Gly Ser Ala Lys Leu
2540 2545 2550

Arg Trp Phe val 6lu Arg Asn Met val Thr Pro Glu Gly Lys val
2555 2560 2565
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val Asp
2570

Gly Leu
2585

Pro G

Leu Val
2615

Glu Lys
2630
Asn Pro

2645

val clu
2660

Leu Asn
2675

Gln Arg
2650

Ash Ser
2705

Ite val
2720

Phe. Thr

f.eu

Asn Leu

#is Glu

Leu

Lys

H]is

Arg

Cys

The

Astt

Pro

Lys

Thr

Ser

Met

Ser

AsSp

Thr

Tyr

20170111 478484.185 Sequence Listing Text

Gly Cys Gly Arg Gly Gly Trp Ser Tyr
2575 2580

Asn

Glu

Leu

Asp

val

Trp

TYr

Tyr

His

Sar

Arg

Gly

Ile

Ser

His

val

Glu

Gln

Thr

Glu

teu

Met

Gly

Glu

val

Tyr

Thr

Ile

Trp

Gly

Arg

Pro

Ser

Leu

Ala

ASh

Pro

Gly

Met

Asn

Lys

Arg

Gly

His

Ser

Glu
2590

Tle
2605

Leu
2635

Gly
2650

Asn
2665

ser
2680

Ala
2695

Tyr
2716

Met
2725

Lys
2740

Asn
2753

Lys
2770

TYF
2785

Tyr

val

Pro

val

Cys

Arg

Asn

val

Leu

TEp

Ile

Ala

Ile

Arg

Asp

Glu

Lys

Met

ASp

Asp

Thr

Thr

Ile

val

val

ser

Thr

Gly

Ile

Gin

Gly Leu

ser Thr

val Phe

Ile Gly

Leu Arg

Gln Phe

Glu Lys

Arg Asn

Ser Asn

Arg Met

Tyr Glu

Ile Glu

Glu Lys

Asp His

Thr
2585

2610

phe
2625

Glu
2640

val
26535

Cys
2670

Met
2685

Pro
2700

Ala

2715

Ley
2730

Pro
2745

ser
2766

Ile
2775

Pto
2798

Thr Lys Gin Thr
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Tyr

Lys

Gly

Ile

Ser

Leu

Ile

Glu

L.eu

ser

Ile

Asp

Glu

Lys

Tyr

Gly

Cys

Gly

Trp

Pro

Ser

Asn

Lys

Ala

Ser

Gly

Asn

val

Ile

Gln

Lys

ser

File.txt

Gly

Gly

Asn

Pro

Pro

Ley

val

teu

Arg

Asn

Arg

Asp

Pro

Glu

Thr

Ala



20170131 478484.185 Seguence Listing Text File.txt
2795 2800 2805

ser Ser Met val Asn Gly val Vval Arg Leu ted Thr Lys Pro Tip
2818 2815 2820

asp val val pro Mer val Thr &ln Met Ala Met Thr Asp Thr Thr
2825 2830 2835

Pro Phe Gly GIn Gln Arg val Phe Lys Glu Lys val Asp Thr Arg
2840 2845 2850

Thr ¢In Glu Pro Lys Glu Gly Thr Lys Lys Leu Met Lys Ile Thr
2855 2860 2865

Ala Gilu Trp Leu Trp Lys Glu Leu Gly Lys Lys Lys Thr Pro arg
2870 2875 2880

Met Cys Thr Arg Glu Glu Phe Thr Arg Lys val Arg Ser Asn Ala
2885 2890 2895

Ala Leu Gly Ala val Phe Thr Asp Glu Asn Lys Trp Lys Ser aAla
2900 2905 2910

Arg 6lu Ala val Glu Asp Ser Arg Phe Trp Glu:;Leu val Asp Lys
291§ 2520 2925

Glu Arg Asn Leu His Leu Glu Gly Lys Cys Glu Thr Cys val Tyr
2930 2935 2940

Ash Met Met Gly Lys Arg Glu Lys Lys Leu Gly Glu Phe Gly Lys
2945 2950 2955

ala Lys Gly ser arg Ala Ile Trp Tyr Met Trp Leu Gly Ala Arg
2960 2965 2970

Phe Leu &Glu Phe Glu Ala Leu Gly Phe Leu Asn Glu Aép His Trp
2975 2980 2985

Phe ser Arg Glu Asn Ser Leu Ser Gly val Glu Gly Glu Gly Leu
2990 2995 3000

His Lys leu Gly Tyr Ile Leu - Arg Asp val Ser Lys Lys Glu Gly
3005 3010 3015

Gly Ala wMet Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr arg Ile
3020 3025 3030
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Thy Leu Glu Asp Leu Lys Asn Glu Glu Met val Thr Asnh His Met
3035 3040 3045

Glu Gly Glu His Lys Lys Leu Ala Glu Ala tle phe Lys Leu Thr
3050 3055 3060

Tyr GIn Asn tys val val Arg val Gln Arg Pro Thr Pro Arg Gly
3065 3070 3075

Thr val Met Asp Ile Ile Ser Arg Arg Asp GlIn

Arg Gly Ser Gly
3080 3085 3080

a1n val Gly Thr Tyr Gly Leu Asn Thr Phe Thr Asn Met Glu Ala
3095 3100 3105

Gln Leu 1le Arg GIn Met Glu &1y GTu Gly val phe Lys Ser Ile
3110 3115 3120

GIn His Ley Thr Ile Thr Glu GTu Ile Ala val GIn Asn Trp Leu
3125 3130 3135

Ala Arg val Gly Arg Glu Arg Leu Ser Arg Met Ala Ile Ser Gly
3140 3145 3150

cys val val Lys Pro Leu Asp Asp Arg Phe Ala Ser Ala

ASp Asp
3155 3160 3165

teu Thr Ala teu Asn Asp Met Gly Lys ITe Arg Lys Asp Ile GIn
3170 P 3175 3130

cln Trp Glu Pro Ser Arg Gly Trp Asn Asp Trp Thr Gln val pro
3185 3190 3195

phe Cys Ser His His phe His GTu Leu ITe Met Lys .Asp Gly Arg
3200 3205 3210

val Leu val val Pro Cys Arg Asn Gin Asp Glu Leu 1Ile Gly aArg
3215 3220 3225

Ala Arg 1le ser Gln Gly Ala Gly Trp Sar Leu

Arg Glu Thr Ala
3230 3235 3240

cys Leu Gly Lys Ser Tyr Ala GIn Met Trp Ser Leu Mat Tyr Phe
Y 3245 Y 3250 : 3255

His Arg Arg Asp Leu Arg Leu Ala Ala Ash Ala Ile Cys ser Ala
3260 ‘ 3265 3270
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val Pro ser His Trp val Pro Thr Ser Arg Thr Thr Trp ser Ile

3275 3280 3285
His Ala Lys His Glu Trp Met Thr Tht Glu Asp Met Leu Thr val

3290 3295 3300
Trp Asn Arg val Trp Ile Gln GTu Asn Pro Trp Met Glu Asp Lys

3305 3310 3315
Thr. Ppro val Glu Ser Trp Glu Glu Ile Pro Tyr keu Gly Lvs Arg

3320 3325 3330
Glu Asp GIn Trp Cys Gly Ser. Leu Ile Gly Leu Thr Ser Arg Ala

3335 3340 3345
Thr Trp Ala Lys asn Ile Gln Ala Ala Ile Asn GIn val Arg ser

3350 3355 3360
teu Ile Gly Asn Gy Glu Tyr Thr Asp Tyr Met Pro Ser Met Lys

3365 3370 3375
Arg Phe Arg Arg Glu Glu Glu Glu ala &1y val Leu Trp

3380 3385 33580
<210> 15
<Z211> 10723
<212> DNA |
<213> aArtificial seguence
<220> .
<223> Ppengue virus serotype 2, BVS
<400> 15 »
agrigttagt ctacgtggac cgacaaagac agattcittg agggagctaa getcaatgta 80
gttctaacag ttttttaatt agagagcaga tctctgatga ataaccaacy gaaaaaggcd 120
aaaaacacge ctttcaatat gclgaaacgc gagagaaacc gegtgtcgac tgtgcaacag 180
ctgacaaaga gattctcact tggaatdctg caggoacgag gaccattaaa actgttcatg 240
gcecctggtge cgrtteocttecg tttoctaaca atcccaccaa cageagogat attgaagaga 300
tggggaacaa ttaasaaatc aaaagetatt aatgttttga gagggtisag gaaagagatt 360
ggaaggatgc tgaacatctt gaataggaga cgcagatctyg caggcatgat cattatgetg 420
attccaacag tgatggegtt ccatttaacc acacgtaacg gagaaccaca catgatcgtc . 480
agcagacaag agaaagggaa aagtctictg tttamaacag aggttogcgt gaacatgigt 540
accctcatogg ccatggacct tggtgaattg tgtgaagaca caatcacgta cgagtgtcec 600
cttctcagge agaatgagcc agaagacata gactgttggt gcaactctac gtccacgtyg 660
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gtaacttatg
ctegitecac
ggggactgga
atgatggcag
ttcatcttac
agagacttiy
agetytgrga
gaagccaaac
acaacagaat
aggrregict
ggaaaggyag
gttgtgeaac
catgcagtcg
tecatcacag
acgggecicg
cacaggcaat
teaaattyga
gatgttgitg
gaaatccaaa
atggacaagc
gtgaaggaaa
gacggoictd
ggtcgectga
geagaacctc
ctcaactggt
gcgaagagaa
trtacatcta
agtggggtrt
aatteacgea
ttgggagtca
azatgtggca
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ggacgtgtac
atgrgggaat
aacatgtcca
caatcctyge
tgacagctgt
tggaaggggt
cgacgatgac
agectgecac
cteygctgecc
gcaaacactc
gcattgigac
cagaaaactt
gaaatgacac
aagcagaatt
acttcaatga

ggttcctaga

tacagaaaga

ttttaggate
Tgtcatcagy

tacagctcaa

tagcagaaac

catgcaagat

ttacagtcaa
catttggaga
ttaagaaady
tggccatttt
‘taggaaaggc
catggactat
geacctcact
tggtgcaggc
gtgggatttt

caccatggga
gggactggag
gagaattgaa
atacaccata
cactccttea
ttcaggagga
agaasacass
cotaaggaag
aacacaaggyg
catggtagac
ctgtgetatg
ggaatacacc
aggaaaacat
gacaggttat
gatggtgtitg
cetgccgtta
gacattggte
£€a3gaagGe
aaacttactc

aggaatgtca

‘acaacatgga

cccttttogay
cccaattgty
cagctacatce
aagttctatc
aggtgacaca
tctecaccaa
gaaaatrccte
gtctgtoaca
cgatagtygt

catcacagac

gaacatagaa
acacgaactg
acttggatct
ggaacgacac
atgacaatge
agctgggtty
ccaacattgg
tactgtatag
gadcccagec
agaggatggg
ttcagatgca
attgtgataa
ggcaaggaaa
ggractygtca
ctgcagatygg
ccatggttoc
actticaaaa
gccatgcaca
ttcacaggac
tactcratgt
acaatagtta
ataatggatt
acagaaaaag
atcataggag
ggccaaatyt
geotgggatt
gtctrtogay
ataggagtca
¢ctagtattyg
tacgttgtga

aacgtgcaca

gagaaaaaag
aaacatggat
tgagacatcc
atttccaaag
gttgcatagy
acatagtett
attttgaact
aggcaaagct
‘taaatgaaga
gaaatggatg
asaagaacat
caccrcactc
tcaaaataac
caatggagtg
aaaataaagc
ccggagegga
atccccatge
cagcacttac
atctcaagtg
geacaggaaa
tcagagtgca
tggaaaaaag
atagcccagt
tagagecygag
ttgagacaac

ttggatectt

caatctatog

ttatcacatg
tgggaattyt
gctggaaaaa

catggacaga
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atcagtggca
gtcatcagaa
aggctteace
agcectgatc

aatgtcaaat

agaacatgga

gataaaaaca
aaccaacaca
gcaggacaaa
tggactattr
ggaaggaaaa
aggggaagag
accacagagt
ctotecaaga
Ttggctggtg
cacacaaggy

gaagaaacag

aggggcceaca

caggctgaga
gtttaaagtt
atatgaaggg
acatgtctta
caacatagaa

acaactgaag

aatgaggggy
gggaggagty
agctgeette
gataggaatg
gacactgtart
cagagaactg

acaatacaag

720
780
840
900
960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

21060

2160

2220

2280

2340

2400

2460

2520



ttccaaccag
atttotogaa
gaattgaatc
daaaggaatca
tcatggaaaa
ctcattgatg
gaagttgaag
aaacaggaty
giccatgoeg
aaagcctett
aatggagtygc
cacaacrata
gagatggact
agaggaccct
cgatcttgea
gaaaicagac
catgggcagg
atgcttagga
acattgatca
gccactatga
aaaglcagac
atgatgacta
gagttgactg

aagtatcaat

caaaacgeat

tiaacatect
satccaacag
ttaaatgagy
aatgatattc
cteactggac
caggcagaga
atgtcgataa
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aatcceette
teccgetcagt
acattctatc
tgcaggcagy
catggggcaa
gccecgaaac

actatggctt

tattcigega

atatgggrta
tcattgaagt
tagaaagtga
gaccaggcta
ttgattictg
ctttyagaac
cattaccacc
cattgaagga
tcgacaactt
cccgagtagg
cagggaacat
cggatgacat
caacttitoc
ctataggaat
atycgttage
tggcagtgac
gagaaagtgag
cacagcaaaa
ctartittct
ctatcatgge
ccatgacaqgg
gatcggoecga
tatcaggaay

asaatgaaga

aaaactaget
aacaagactg
agaaaatgag
aaaacgatct
agcaaaaatg
agcagaatgc
tggagtattc
ctcaaaacte
ttggatagaa
taaaaactyc
gatgataatt
ccatacacaa
tgatggaaca
aaccactgcec
gctaagatac
gaaagaagag
ttcactagga
aacgaaacat
gtcctttaga
aggtatggge
agctggacta
tgtactccte
citaggeatg
tatcatgget
tigcacaata
aacagattgy
aacaaccctc
agtcgggatg
accattagty
tttggaactyg
cagtccaate

ggaagaacaa

teagetateo
gagaatctga
gtgaagttaa
ctgecggecte
ctctctacag
cccaacacaa
accaccaata
atgtcagegy
agtgcactca
cactggccaa
ccaaagaatc
ataacaggac
acagtggtag
toctgganaac
agaggtgagg
aatitggtca
gtcttgggaa
geaatactac
gacctgggaa
grgacttate
ctcttgagaa
tcccagagea
atggrcctea
atcttgtgcg
ttggcagtog
ataccattag
tcaagaacca
gtgagcattt
gctggaaggc
gagagagcag
ctgtcaataa

acactgacca

agasaagocca
tgtggaaaca
ctattatgac
ageccactga
agtctcataa
atagagcttg
tatggctaaa
ccataaaaga
atgacacatg
aatcacacac
tcgetggace
catggcatct
tgactgagga
tcataacaga
atgggtgety
actcctiggt
tggcatigtt
tagttgcagt
gagtgatggt
ttgecctact
agcigacctc
cecataccaga
aaatggtgag
tcccaaacge
totccgttte
cattgacgat
graagaaaayg
tagecagtte
tcctcactgt
ccgatgtcaa
caatatcaga

tactcattag
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tgaagaggac
aataacacca
aggagacatc
gctgaagtat
ccagaccttt
gaattcgttg
attgaaagaa
caacagagcec
gaagatagay
cctetggage
agtgtctcaa
aggtaagctt
ctgcggaaat
atggtgctge
gtacgggatg
cacagctgya
cctggaggaa
ttcttitgtg
tatggtagge
agcageette
caaggaattyg
gaccattert
aaatatggaa
agtgatatta
cccactgtte
caaaggrtctc
gagctggeca
tctcctaaas

gtgctacgtg

atgggaagac

agatggtagc

aacaggattg

2580
2640
2700
2760
2820
2880
2040
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
396G
4020
4080
4140
4200
4260
4320
4380
4440



ctggtgatct
tgggaagtga
ggaaaggcety
tcccagateg
cgtggcgoty
aaagacctas
gaagtccagy
gytettttea
acgicaggat
gttgttacaa
gacaacccad
cacccaggag
coggatttoa
geeettagag
cgggagattg
agagtgccaa
atagcagcta
atgacagcca
gatgaagaaa
tttaaaggga
tgectgagod
tatgrcaaga
ggtgccaatt
ctaacagatg
gcagcacaad
tacatggagy
ctcctagata
gaaaagglgg
gtagacttaa
ggcatcaact

gaagaaaacg
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caggactttt
agaaacaacg
aactggaaga
gagccggagt
ttctaatgea
tatcatatgy
tattggcact
aaaccaacye
ctCecaatrtat
ggagtggago
agatcgaaga
cgggaaagac
gaacattaat
gacttccaat
tggacctaat
actacaacct
gaggatacat
cteeaceggy
gagaaatccee
agactgttig
aaaatggaaa
Ctagaaccaa
tcaaggetga
gtgaagagcyg
gaagagggag
aacctctgga
acatcaacac
aggeecattga
tgagaagagg
acgcagacag

tggaagttga

tcctgtatca
ggccggagta
tggagcetat
ttacaaagaa
taaaggaaay
aggaggetgy
ggagcctgga
cggaacaata
cgacaaaaaa
atatgtgagt
tgacattttc
gaagagatac
cttggeecce
aagataccag
gtgtcatgee
gattatcatg
¢tcaactcga
aagcagagac
tgaacgctcg
grtegtieca
gaaagtgata
tgattggyac
gagggttata
ggtgattctg
aataggaaga
aaatgatgaa
gccagaagga
tggcgaatac
agacctacca
aaggtggtat
aatctggaca

ataccaatca
ttgtgggaty
agaattaagc
ggaacattes
aggattgaac
aagtitagaag
aaaaatccaa
ggtgetgtat
ggaaaagttg
gctatagece
Cgaaagagaa
cttecggeca
actagagttg
acccrageca
acatttacca
gacgaagece
gtggagatgg
cCatitecte
tgagaattecy
agtataaaag
caactcagta
ttegtggtta
gacccecagac
gcaggaccta
aatccaaaaa
gactgtgeac
atcattccta
cgcttgagay
gictggttgg
titgatggag
aaagaagggy

cggcagcage

ttocottcacs

aaaaagggat

atacaatgtg
catcatgggc
gagaatggaa
gagccgtcca
ctctggactt
tgggtcrita
agactgaaaa
pactgaccat
tagtcagaga
tggcagetga
tcagagctgt
tgaggctgct
atttcacaga
gtgaggcage
agagcaatgc
gacatgaatg
caggaaatga
ggaagacctt
caactgacat
gctgcatgaa
tgecagtgac
atgagaatga
actggaaaga
geatgttcga
gagaagcaag
cctacagagt
tcaagaacaa

aaaggaagaa
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atggtacctg

cceaccgatg

tctiggatat
gcatgtcaca

ggacgtcaag

ggaaggagaa

aacgaaacct

tretectgga

tggtaatgogt
aagcattgaa
catggaccte
agctataaaa
aatggaggaa

gcacaccgyy

atcaccagtt

cicagcaagt

tgggattttt

‘accaatcata

ggtcacggat
tatagcagct
tgattctgag
ttcagaaaty
accagtcata
ccactectagt
ccagtacata
agctaaaatg
accagagegr
gaaaaccttt
ggcagctygaa
ceaaatecta

attgaaacce

4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
3280
5340
5400
5460
5520
3580
5640
5700
5760
5820
3880
3940
6000
6060
6120
6180
6240
6300



agatggttgg
gcagccggaa
ttcatgactc
ccaggtggaa
citttactga
aggggcatag
tggtacgeac
atagttttgc
tacgtigica
¢tagaaaaaa
aacatcctgg
acatttgtta
acagctatag
aagatggaca
actctcacag
caagcaaaag
actgtcgatg
aagcagttag
actacatggg
gaaggaaatc
agagggagrt
acaagaaggg
aacgcattgg
agaaccttag
ggctcagcaa
gtggaccteg
agagaagtca
acatatgggt
gaaaagtgtg .
gcaggacgaa
ttttgcataa

caaaggaaat
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atgctaggat ctattctgac ccactggege taaaagaart taaggaattt

gaaagtcter
agaaggcaag
gggcgtacaa
cacttctgge
ggaagatgac
aaatacagcec
ttattccaga
tagccatcct
¢gaagaaaga
acatagatct
caccaatgrt
Ccaaccaage
tcggagtice
cagerttitt
caaccagaga
gaataacagt
gacaagtaat
ctctgtotga
cagggaggtt
acttggcegg
gaactggcaa
gaaaaagtya
caaaagaagg
aactgagatyg
gttgtggcag
aaggcctaac
ggaatctagt
acacattatt
cactcagagt

aggttctcaa
atggagoagc

gaccctgaac
agacgcactg
ccatgetcte
tacagtcacg
cctgggaaty
acactggara
acctgaaaaa
cacagtggtg
tctoggattg
acgtcctgea
gagacatagc
cacagtgtta
cettctegee
cttattggta
agctcagaaa
gattgaccta
gctcctagtc
ggcittaace
trggaacact
agctggactt
cataggagag
attccagatc
cattaaaaga

gttcgtigag

aggaggctgg

dzaaggagga
gcgtcticaa
gtgtgacata
ccttaactta
cccatatatg

cttagtgagg

ctaatcacag
gacaacttag
agtgaactge
ggagggatct
tgctgcataa
gcagectrtcaa
cagagaacac
gocgeaacea
ggaagcattyg
tcagcatgga
attgaaaatt
atgggtcicy
attggatgct
gcacattatg
agagcagecgg
gatccaatac
ctetgegtoa
ttagctacceg
accattgcgg
ctettticta
acgcettggay
tacaagaaaa
ggagaaacqgyg
agaaacatog
tcatactatt
ccaggacacg
agtggagtig
ggggagreat
gtagaaaatrt
cccteagtca

aatccactct

aaatgggtiag
cagtgctgea
cggagaccct
tittattctt
tcacggctag
taatactgga
cccaagacaa
tggcaaacga
caacccagea
cgctgtatge
cctcagtgaa
ggaaaggatg
actcacaagt
ccatcatagg
cgggcatcat
cttatgatce
ctcaagtatt
ggcecatetc
tgtcaatgge
ttatgaagaa
agaaatggaa
gtggaatcea
accatcacge
tcacaccaga
gtggaggact
aagaacccat
acgrttiett
caccaaatcc
ggttgaacaa
tagaaaaéat

cacgaaacte
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gotoocaace
cacggcigag
ggagacatty
gatgagcgea
catectecta
gttttittcte
ccaactgacc
gatgggtttc
acccgagage
cgtggecaca
tgtgteccta
gccattgtea

caaccecata.

gccaggacte
gaaaaaccea
aaagtttgaa
gatgatgagy
cacattgtgg
taacattttt
cacaaccaac
aagcegattg
ggaagtggat
tgtgtcgega
agggaaagta
aaagaatgta
cceceatghea
catccegeca
cacagtgyuaa
caacactcaa
ggaagcacta

cacacatgag

6360
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
7980

8040

8100
8160
8220



atgtactgog

atgttgatca
ctcggaageg
‘9ggaaaagasa
cacccataca
teatccatgg
gtgacacaga
azagidgaca
gcagagtggc
gaattcacaa
aagtggaagt
gaaaggaatc
agagagaaga
tggctltgoag
ttctecapag
attctaagag
tgggatacaa
gaaggagaac
gtgegtgtge
caaagaggta
caactaatca
acagaagaaa
atggccatca
ttaacagcic
agaggatgga
atgaaagacg
gccecgaatet
tacgoccaaa
getatttget
catgctaaac

agtcaagaaa
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tatccaatgc

acagatttac

gaacccgraa
tagaaasaat
aaacgtogoc
trcaacggagt
tggcaatgac
cgagaaccea
tttggaaaga
gaaaggtgag
cggcacgtga
tecatettga
agctagggga
cacgcttett
agaactccct
acgtgagcaa
gaatrcacact
acaagaaact
aaagaccaac
giggacaagt
gacagatgga
tcgotgtgea
gtggagatga
taaatgacat
atgattggac
gtegegtract
¢ccaaggage
tgtggagett
cggcagtace
atgaatggat

acccatggat

ttcegggaac
aatgagatac
catcgggatt
aaagcaagay
ataccatggr
ggtcaggctg
agacacgact

agaaccgaaa

attagggaag
aagcaatgca
ggctgttgaa
aggaaagtgt

attcggcaag

-agagtttgas

gagrdgagty
gaaagaggga
agaagaccta
agcecgaggcec
accaagagge
tggcacctat
gggagaagga
aaactggtta
ttgtgttgtg

gogaaagatt,

acaagigecc
cgttgticca
aggotggtct
gatgtacttc
atcacattgg
gacaacggaa

ggaagacaaa

atagtgtecat
aagaaageca
gaaagrgaga
catgaaacat
agctatgaaa
ctgacaaaac
ccatttggac
gaaggcacga
aaaaagacac
goortggyg9g
gatagtaggt
gadacatgtg
gcaaaaggca
gccctaggat
gaaggagaag
ggagcaatyt
aaaaatgaag
attttcaaac
acagtaatgy
ggactcaata
greritaaaa
gcaagagtgg
aaacctitag
aggaaagaca
ttetgticac
tgtagaaacc
ttgcgggaga
cacagacgcg
gttccaacaa
gacatgctga
actccagtag

cagtgaacat
cttacgagec
taccaaacct
catgacacta

caaaacagac

cttgggacgt

aacagegegt
agaaactaat
ccaggatgty
ccgtattcac

ttigggaget

tgtacaacat

gcagagecat
Ecttaaatga
ggctgcacaa
atgccgatga
aaatggtaac
taacgtacca
acatcatatc
ctttcaccaa
geattcagea
ggcgcgaaag
atgacaggtt
Tacaacaaty
accatticca
aagatgaact
cggeetgrtt
acctcagget
gtcgaacaac
cagtctggaa
aatcatggga
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gatttcaagg

ggatgitgac
agatataatt
ftgaccaagac
tggatcagea
cgtecceatyg
ttttaaagag
gaaaataaca
caccagagaa
tgatygagaac
ggttgacaag
gatgogaaasa

atggtacatg

agatcactgg
gctaggttac
caccgcagga
aaaccacatg
aaacaaggtg
gagaagagac
tatgyaagce
coraacaate
gttatcaaga
cgcaageget
ggaaccitca
tgagttaatc
gattggeaga
ggggaagtet
ggcgygcaaat
ctggtccata
caggargtog

ggaaatcceea

8280
8340
8400
8460
8520
8580
3640
8700
8760
8820
8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
5900
9960
10020
10080



tacttgggga
accigggceaa
gaatacacag
gttctgtggt
catagtacgg
ggccatcata
tgtaaaaaat
ggttagagga
agcrgtagtc
catattgacg

gaacgccaga

20170111 478484.185 Sequence Listing Text File.txt

aaagagaaga ccaatggtgc ggetcattga

agaacatcea
attacatgcc
agaaagcaaa
aaaaaactat
aatgccatag
ccgggaggec
gaccectecc
tcgotggaag
ctgggazaga

aaatggaatyg

agcagcaata
atccatgaaa
actaacatga
gctacctgty
cttogagtaaa
acaaaccatg
ttacaaatcyg
gactagaggt
ccagagatcc

gtgctgttga

aatcaagtta
agattcagaa
aacaaggcta
agceceegtee
ctatgcagee
gaagctgtac
cagcaacaat
tagaggagac
tgctgtctce
atcaacaggt

ttygggttaac
gatcccttat
gagaagagga
gaagtcaggt
aaggacgtta
tgtagctcca
gcatggegta
ggggecccaa
cceeecgaaa
tcageateat

tct

aagcagggcec
aggcaatgaa
agaagcagga
cggattaage
daagaagtca
cctgagaagy
gtggactagc
ggcgagataa
caaaazacag

tcecaggeaca

10240
10200
10260
10320
10380
10440
10500
10568
10620
10680
10723

<210>
<211>
<«Z1Z»
<213>

<220>
<223

<400>

16

3391

PRT o

Artificial sequence

bDengue virus serotype 2, BVS

16

Lys Lys Ala Lys %an Thr Pro Phe Asn Met

15

?et Asn Asn Gln ?rg Ley

Thr
30

val The val Gln

25

Lys Arg Glu Agg Asn Arg Ser Gin Leu Lys Arg
20

phe Ser Leu Met Leu Gin Pro Leu Phe

35

Ley

Gly Met

40

Gly Arg Gy Lys

435

Ala Leu val Ala Phe Leu Phe Leu Thr Ile Pro Thr

50

Arg
55

Pro
60

ala Gly

Iile Thr Ile

65

Gly Ala Ile

70

Ser
75

Leu val

30

Lys Arg Trp Lys Lys Lys Asn

Leu Arg Gly Phe Arg Lys Giu Ile Gly Met Leu Asn Ile

85

Arg
90

Leu
a5

Asn

Arg Arg Arg ser Ala Gly Met Ile Ile Met teu Ile Pro Thr val

119

His Ile val

125

Phe Thr Thr 6ly Glu Pro

115

Met Ala Leu Arg Asn

124G

Met
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ser Arg GIn Glu Lys Gly Lys Ser Leu Leu Phe Lys Thr ¢lu val Gly
135 140

val Asn Met Cys Thr Leu Met Ala Met Asp Leu Gly Glu Leu Cys Glu
145 150 155 160

Asp Thr Ile Thr Tyr GTu Cys Pro Leu Leu Arg GIn Asn Glu Pro Glu
165 170 175

Asp ITe Asp Cys Trp Cys Asn Ser Thr Ser Thr Trp val Thr Tyr Gly
180 185 190 ’

Thr Cys Thr Thr Met Gly Glu His Arg Arg Giu Lys Arg Ser val ala
195 200 205

teu val pro Mis val Gly Met Gly teu Glu Thr Arg Thr 6lu Thr Trp
210 215 220

Met Seér Ser Glu Gly Ala Trp Lys His val GIn Arg Ile Glu Thr Trp
225 " 230 235 240

Ile Leu Arg His Pro Gly Phe Thr Met Met Ala ala Ile Leu Ala Tyr
245 250 255

Thr 1le Gly Thr Thr His Phe G1n Arg ala Leu Ile Phe Ile Leu Leu
' 260 265 270

Thr Ala val Thr Pro Ser Met Thr Met Arg Cys Ile Gly Met Ser Asn
275 280 285

Arg Asp Phe val glu Gly val Ser Gly Gly Ser Trp val Asp Ile val
290 295 300

teu Gly His Gly Ser Cys val Thr Thr Met Ala Lys Asn Lys Pro Thr
305 310 315 326

Leu Asp Phe Glu Ley ITe Lys Thr Glu Ala Lys G¢In Pro Ala Thr teu
325 330 335

Arg Lys Tyr Cvs Ile Glu Ala Lys Leu Thr asn Thr Thr Thr Glu ser
340 345 350

Arg Cys Pro Thr 6in Gly Glu Pro Ser Leu Asn Glu Glu GIn Asp Lys
355 360 365

Arg Phe val Cys Lys His Sér Met val Asp Arg Gly Trp Gly Asn Gly
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370 375 380

Cys Gly Leu Phe Gly Lys Giy Gly Ile val Thr Cys Ala Met Phe Arg
385 390 3685 460

Cys Lys Lys Asn Met Glu Gly Lys val val GlIn Pro Glu Asn Leu Glu
405 410 415

Tyr Thr Ile val Ile Thr Pro Wis Ser Gly Glu Glu His Ala val Gly
420 425 430

Asn Asp Thr Gly Lys His Gly Lys Glu Ile Lys Ile Thr Pro Gln Ser
435 449 445

Ser Ile Thr Glu Ala Glu teu Thr Gly Tyr Gly Thr val Thr Met Glu
450 455 © 460

Cys Ser Pro Arg Thr Gly Leu Asp Phe Asn Glu Met val Leu Leu Gin
465 470 475 480

Met Glu Asn Lys Ala Trp Leu val His Arg GIn Trp Fhe Leu Asp Leuw
485 490 495

Pro Leu Pro Trp Leu Pro Gly Ala Asp Thr Gin Gly Ser Asn Trp 1le
500 505 510

GIn tys Glu Thr Leu val Thr Phe Lys Asn Pro His Ala Lys Lys Gln
515 520 525

Asp val val val Leu 6ly Ser Gin Glu Gly Ala Met His Thr Ala Leu
530 535 540

Thr Gly Ala Thr Glu Ile GIn Met Ser Ser Gly Asn Leu iLeu Phe Thr
545 550 555 560

Gly His Leu Lys Cys Arg Leu Arg Met Asp Lys Leu GIn Leu Ly$ Gly
565 570 575

Met Ser Tyr Ser Met Cys Thr Gly Lys Phe Lys val val Lys Glu Ile
580 585 580

Ala Glu Thr 6ln His Gly Thr Ile val Ile Arg val GIn Tyr Glu Gly
585 600 605

Asp Gly ser pro cys Lys Ile pro Phe Glu Ile Met Asp Leu Glu Lys
P 51% Y Y 615 820 F
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Arg His val Leu Gly Arg Ley Ile Thr val Asn pro Ile val Thr Glu
625 - 630 635 640

Lys Asp Ser Pro val Asn Ile Glu Ala Glu Pre Pro Phe Gly Asp Ser
645 650 655

Tyr Tle I1e Ile G6ly val &lu Pro Gly GIn Leu Lys Leu Asn Trp Phe
660 665 670

Lys Lys Gly Ser Ser Ile Gly Gin Met Phe Glu Thr Thr Met Arg Gly
675 680 685

Ala Lys Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp Phe Gly ser
600 695 700

Leu Gly Gly val Phe Thr ser ITe Gly Lys Ala Leu His Gln val Phe
705 710 715 720

Gly Ala 1le Tyr Gly Ala Ala Phe ser Gly val Ser Trp Thr Met Lys
725 730 735

Ile Lteu Ile Gly val Ile Ile Thr Trp Ile Gly Met Asn Ser Arg Ser
740 745 750

Thr Ser Leu Ser val Thr Leu val Leu val G¢ly Ile val Thr Leu Tyr
755 760 765

Ley Gly val Met val Gln Ala Asp Ser @ly Cys val val ser Trp Lys
770 775 780

Asn Lys Glu Leu Lys Cys Gly Ser Gly Ile Phe I'le Thr Asp Asn val
785 790 795 800

is Thr Trp Thr Glu GIn Tyr Lys Phe Gln Pro Glu Ser Pro sSer Lys
805 810 815

Leu Ala Ser Ala ITe Gin Lys Ala His Glu Glu Asp Ile Cys Giy Ile
820 825 830

Arg ser Val Thr Arg Leu GTu Asn Leu Met Trp Lys 6ln Ile Thr Pro
835 840 845

GTu Leu Asn His Ile Leu Ser Glu asn Glu val Lys Leu Thr Ile Met
850 855 860

The 61y Asp 1le Lys Gly Ile Met Gin Ala Gly Lys Arg Ser Leu Arg
865 T 870 875 880

Page 151



20170111 478484.185 Sequence Listing Text File.txt

Pro Gin Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala
-885 850 B95

Lys Met Leu Ser Thr Glu Ser His asn GIn Thr phe Leu Ile Asp Gly
S00 8035 910

Pro Glu Thr Ala Glu Cys Pro Asn Thr Asnh Arg Ala Trp Asn Ser Leu
915 920 925

GTu val Glu Asp Tyr Gly Phe Gly val Phe Thr Thr Asn Ile Trp Leu
930 935 940

Lys teu Lys Glu Lys Glh Asp val phe Cys Asp Ser Lys Leu Met Ser
945 950 955 960

Ala Ala Tle Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Trp
965 970 975

ITe Gtu Ser Ala teu Asn Asp Thr Trp Lys Tle Glu tys Ala Ser pPhe
980 985 290

ITe Glu val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
9935 1000 1005

Asn Gly val Leu Glu Ser Glu Mst Ile Ile Pro Lys Asn Leu Ala
1010 1015 1020

Gly Pro val ser GIn His Asn Tyr Arg Pro Gly Tyr His Thr Gln
1925 1030 1035

Ite Thr Gly Pro Tip His Leu Gly Lys Leu Glu Met Asp Phe Asp
1040 1045 1050

phe Cys Asp gty Thr Thr val wval val Thr Glu Asp Cys Gly Asn
1055 1060 1065

arg Gly Pro Ser Led Arg Thr Thr Thr Ala Ser Gl

y Lys Leu Ile
1070 1075 1080

Thr Glu Trp Cys Cys Arg Ser <Cys Thr iLeu Pro Pro Leu Arg Tyr
1085 1090 1095

Arg Gly Glu Asp Gly Cys Trp Tyr Gly Met Glu Zle

- Arg Pro Leuy
1100 1105 1110

Lys Glu Lys ¢lu Glu Asn teu val Asn Ser Leu val Thr Ala Gly
1115 1120 1125
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His Gly GlIn val Asp Asn Phe Ser Leu Gly val Leu Gly Met Ala
1130 1135 1140

Leu Phe Leu GTu Glu Met Leu Arg Thr Arg val Gly Thr Lys His
1145 1150 1155

Ala Ile Leu Ley val Ala val ser Phe val Thr teu Ile Thr Gly
1160 1165 117¢

Asn Met Ser Phe Arg Asp Leu Gly Arg val Met val wMet val Gly
1175 1180 1183

Ala Thr Met Thr asp Asp Ile Gly Met Gly val Thr Tyr Leu Ala
1180 1195 1200

Leu teu Ala Ala phe Lys val Arg Pro Thr phe Ala Ala Gly Leu
1205 1210 1215

Leu Leu Arg Lys Leu Thr Ser Lys Glu Leu Met Met Thr Thr Ile
1220 1225 1230

Gly I1e val Ley Ley Ser GIln Ser Thr Zle Pro Glu Thr Ile Leu
1235 1249 1245

Glu f.eu Thirr Asp Ala Leu Ala Leu Gly Met Met val Leu Lys Met
1250 1255 1260

Asn Met Glu Lys Tyr &In Leu Ala val Thr Ile Met Ala

val Ar i
1265 1270 1275

Ile Leu Cvs val pro Asn Ala val Ile teu Gin Asn Ala Trp Lys
1280 1285 1290

val Ser Cys Thr Ile ieu Ala val val ser val Ser Pro Leu Phe

1205 1360 1305

Leu Thr Ser Ser Gin GIn Lys Thr Asp Trp Ile Pro Leu Ala Leu
1310 1315 1320

Thr Ile LyS Gly teu Asn Pro Thr Ala Ile Phe Leu The Thr Leu
1323 1330 1335

ser Arg Thr Ser Lys Lys Arg 5Ser Trp Pro Leu Asn Glu Ala Tle
1349 1345 1350

mMet Ala val &ly Met val ser TIle Leu Ala Ser Ser Leu Leu Lys
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L1355 1360 1365

Asn Asp Ile Pro Met Thr Gly Pro teu val Ala Gly Gly Leu Ley
1370 1375 1380

The val Cys Tyr val Leu Thr Gly Arg Ser Ala Leu Giu Leu

Asp
1385 1390 31395

Glu Arg Ala Ala asp val Lys Trp Glu Asp Gln Ala Glu Ile ser
1400 1405 1410

Gly ser Ser pro Ile Leu Ser Ile Thr Ile Ser Glu Asp Gly Ser .
1415 1420 1425

Met Ser Ile Lys Asn Giu Glu Glu 6lu GIn Thr Leu Thr Ile Leu

1430 1435 1440

Tle Arg Thr Gly teu Leu val Ile Ser Gly Leu Phe pPro val Ser
1445 1450 1455

Ile Pro Ile Thr Ala Ala Ala Trp Tyr Leu Trp Glu val Lys Lys
1460 1465 1470

Gin Arg Ala Gly val Leu Trp Asp val Pro Ser Pro Pro Pro Met
1475 1480 1485

Gly Lys Ala Glu Leu Glu Asp Gly Ala Tyr Arg Ile Lys Gln Lys
1490 1495 © 1500

Gly tle tLeu Gly Tyr Ser Gin Ile Gly Ala Gly val Tyr Lys Glu
Y 1505 1510 Y 1515 Y

Gly Thr Phe His Thr Met Trp His val Thr Arg Gly Ala val reu
1520 1525 1530

mMet His Lys Gly Lys Arg 11e Glu Pro Ser Trp Ala Asp Val Lys
1535 1540 1545

Lys Asp teu Ile Ser Tyr Gly Gly Gly Trp Lys Ley Glu Gly Glu
15350 1555 1560

Trp Lys Glu Gly Glu Glu val 61n val Leu Ala Leu Glu Pro Gly
1565 1576 1575

Lvs Asn  Pro Arg Ala val Gin Thr Lys Pro Gly Leu Phe Lys Thr
1580 1385 1590
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Asn Ala &ly Thr Ile Gly Ala val Ser Leu Asp Phe Ser Pro Gly
1595 1600 1605

Thr ser Gly Ser Pro Ile Ile Asp Lys iys Gly Lys val val Gly
1610 1615 1620

Leu Tyr Gly Asn Gly val val Thr Arg ser Gly Ala_ Tyr val ser
1625 1630 1635

Ala ITe Ala Gln Thr 6lu Lys Ser Ite Glu Asp Asn Pro Glu Ile
1640 1645 1650

Glu Asp Asp Ile Phe Arg Lys Arg Arg Leu Thr Ile Met Asp Leu
1655 1660 1665

His Pro Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala Ile val
1670 1675 1680

Arg 6lu Ala Ile Lys Arg Gly Leu Arg Thr Leu Ile Leu Ala Pro
- 1685 1690 1695

Thr arg val val Ala Ala Glu_ Met Glu Glu Ala Leu Arg Gly teu
1700 1765 1710

Pro Ite Arg Tyr Gin Thr Pro Ala Ile Arg Ala val His Thr Gly
1715 1720 1725

Arg Glu  Ile val Asp Leu Met <Cys His Ala Thr Phe Thr Met Arg
1730 1735 1740

Leu Leu Ser Pro val Arg val Pro Asn Tyr Asn Leu Ile Ile Met
1745 1750 1755

Asp Glu Ala His phe Thr Asp Pro Ala ser Ile Ala. Ala Arg Gly
1760 1765 1770

Tyr ITe Ser Thr Arg val Glu Met Gly Glu Ala Ala Gly Iie Phe
1775 1780 1785

Met Thr Ala Thr pro Pro Gly Ser Arg Asp Pro Phe Fro Gin ser
1790 1795 1800

Asnt Ala Pro Ile Ile Asp Gl4 Gliu Arg Glu Ile Pro Glu Arg ser
1805 1810 ‘1815

Trp Asn  Ser Gly His Glu Trp  val Thr Asp Phe Lys Gly Lys Thr
1820 1825 1830
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val Trp Phe val Pro Ser Ile Lys Ala Gly Asn Asp Ile Ala Ala
1835 1840 1845

Cys Leu Arg Lys Asn Gly Lys Lys val Ile GIn Leu Ser Arg Lys
1850 1855 1860

Thr phe Asp Ser Glu Tyr val Lys Thi Arg Thr Asn_ Asp Trp Asp
1365 1870 1875

rphe val val Thr Thr Asp Ile Ser Glu Met Gly Ala Asn Phe Lys
1880 18853 1890

Ala Glu Arg val Ile Asp Pro Arg Arg Cys Met Lys Pro val Ile
1895 1800 1905

teu Thr Asp Gly Glu Glu Arg val Ile Leu Ala

o Pro Met Pro
1810 1915

Gly
1920

val Thr His ser Ser Ala Ala GlIn Arg Arg Gly Arg ITe Gly arg
1925 1930 1935

Asn Pra  Lys Asn Glu Asn Asp Gln Tyr Ile Tyr Met Gly Glu Pro
1940 1945 1850

Let Glu Asn Asp Glu Asp Cys Ala His Trp Lys Glu  Ala LyS Met
1855 1960 1965

teu Leu Asp Asn ITe Asn Thr Pro Glu Gly Ite Ile Pro Ser Mst
1870 1975 1880

fhe galu  Pro Glu Arg Glu Lys val asp Ala Ile As

p Gly Glu Tyr
1985 19580 1995 Y Y

Arg Leu Arg Gly Glu Ala Arg Lys Thr Phe val Asp Leu Met Ar
? 2000 ' 2005 2010 g

Arg G1y Asp Leu Pro val Trp Lsu Ala Tyr Arg val Ala Ala ¢lu
2015 2020 2025

Gly Ile Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp @Gly vai Lys
2030 2035 2040 Y

Asn Asn  G1n Tle teu Glu Glu Asn val Glu val Glu I%e Trp Thr
2045 2050 2055

Lys Glu Gly GIu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp ala
2060 2065 4 2070
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Arg ITe Tyr Ser Asp Pro Leu Ala Leu tys Glu Phe Lys Gluy phe
2075 2080 2085

Ala Ala Gly Arg Lys Ser Leu Thr Leu Asn Leu Ile Thr Glu Met
2090 2095 2100

Gly Arg ieu Pro Thr Phe Met Thr GIn Lys Ala Arg Asp Ala Leu
2105 2110 2115

Asp Asn  Leu Ala val Leu His Thr Ala Glu Pro Gly Gly arg Ala

2120 2125 ' 2130

Tyr Asn  His Ala Leu Ser Glu L&u Pro Giu Thr Leu &Ju Thr Leu
2135 2140 2145

Lteu Leu Leuy Thr Leu Leu Ala Thr val Thr gly Gly Tle Phe Leu
2150 2155 2160

Phe Leu Met Ser Ala Arg 6ly TTle Gly Lys Met Thr Leu Gly Met
2165 2170 2175

Cys Cys 1Ile Tle Thr Ala Ser Ile Leu tLeu Trp Tyr Ala Gin Ile
2180 2185 2190

GIn Pro His Trp e Ala Ala Ser Ile Ile Leu Glu Phe Phe Leu
2195 2200 2205

Ile'val Leu Leu Ile Pro Glu Pro Glu tys GIn Arg Thr Pro Gln
2210 2215 2220

Asp Asn  Gin Leu Thr Tyr val vai Tle Ala Ile teu Thr val val
2225 2230 2235

Ala Ala Thr Met Ala Asn Glu Met Gly Phe Leu Glu Lys Thr Lys

2240 2245 2250
Lys Asp Leu Giy Leu Gly Ser Ile Ala Thr &Gin Gin Pro Glu Ser
2255 2260 2265

Asn Ile teu Asp Ile Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu
2270 2275 2280

Tyr Ata val ala Thr Thr Phe Vval Thr Pro Met Leu Arg His Ser
2285 2290 2295

Ile Glu Asn Ser Ser val Asn Vval ser Leu Thr Ala Ile Ala Asn
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Gin

Lys

Gln

Ala

ATQ

Thr

Asp

Ley

cys

Glu

Met

Leu

Gly

ASn

Ile

2300

Ala
2315

Met
2330

val
2345

His

2360

Glu
2375

val
2390

Pro
2405

Cys
2420

Glu
2435

Gly
2450

Ala
2465

Phe
2480

Asn
2495

Ala
2510

Gln
2525

Thr

Asp

Asn

Tyt

Ala

Asp

Lys

val

Ala

AShH

AsSne

Ser

Ile

Led

Glu

20170111 478484.185 sequence Listing Text
2305 2310

val Leu Met

Ile

Pre

Ala

Gln

Gly

Phe

Thr

Leu

Fro

Tle

Ile

Gly

Ggly

val

Gly

Ile

Ile

Lys

ile

Giu

Gin

Thr

Gly

rhea

Met

Glu

Lys

Asp

val

Thr

Ile

Arg

Thr

LYs

val

Leu

Arg

Arg

Lys

Thr

Ser

Arg

Gly Leu Gly Lys Gly
2320

Pro
2335

Leu
2350

Ala
2380

val
2395

Gln

2410

Leu
2425

Ala
2440

Phe
2455

Asn
2485

Leu
2500

Glu
2515

Thr
2530

Leu Leu

Thr Ala

Pro Gly

Ala Ala

ITe Asp

Ley Gly

Met Met

Thr Gly

Trp Asn

ser Tyr

Thr Thr

Gly Glu

Phe Gin

Leu Ala

ala Ile

Ala pPhe

Leu Gin

Gly 1le

Leu Asp

Gln val

Arg Thr

pro Ile

Thr Thr

Leu Ala

Asn Thr

Lys Trp

Ile Tyr

Lys Glu
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Trp  Pro Leu
2325

rhe
2355

Ala
2370

Met
2385

Pro
2400

Met .
2415

Thr
2430

ser
2445

Ite
2460

Gly
2475

Arg

2490

LyS
2505

Lys
2520

Gly
2535

Cys

Leu

Lys

Lys

Ile

Leu

Trp

Thr

Ala

Ala

Arg

Ser

Lys

Iie

Tyr

‘Leu

Ala

Asn

Pro

Leu

Ala

Leu

va'l

Gly

Gly

Arg

sar

Lys

FiTe.txt

Ser

sSer

val

The

Pro

Tyr

val

Leuy

Trp

Ser

Leu

Thr

Leu

Gly

Arg
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Gly Glu Thr Asp His His Ala val Ser Arg Gly Ser Ala Lys Leu
2540 2545 2550

Arg phe val Glu Arg Asn Met val Thr pro Glu Gly Lys val

Trp
2555 2560 2585

val Asp Leu Gly Cys Gly Arg Gly Gly Trp Ser Tyr Tyr Cys Gly
2570 2575 2580

Gly Leu Llys Asn val Arg Glu val Lys Gly teu Thr Lys Gly Gly
2585 2590 2595

Pro Gly His Glu 6¢lu Pro Ile Pro Met ser Thr Tyr Gly Trp Asn
2600 26035 2610

Leu val arg Leu GlIn Ser Gly val asp val phe phe Ile Pro Pro
2615 2620 2825

Glu Lys Cys Asp Thr Leu Leu Cys Asp Ile Gly Glu Ser Ser Pro
2630 2635 2640

Asn Pro Thr val glu Ala Gly Arg Thr Lett Arg val Leu. Asn Ley
2645 2650 2655

val Glu Asn Trp Leu Asn Asn  Asn Thr Gin Phe

_ r Cys Tle Lys val
2660 26065 2670

teu Asn Pro Tyr Met Pro Ser Val Ile Glu Lys Met Glu Ala Leu
2675 2680 2685

GTn Lys Tyr Gly Gly Ala Leu val Arg Asn Pro Leu Ser Arg

Arg
2690 2695 2700

Asn 3¢r Thr His 6lu Met Tyr Trp val Ser Asn Ala Ser Gly Asn
2705 2710 2715

Ile val Ser Ser val Asn Met TIle Ser Arg Met Leu Ile Asn Arg
2720 2725 2730

Phe Thr Met Arg Tyr Lys Lys Ala Thr Tyr Glu Pro Asp val Asp
2735 97y 2740 2745

Led Gly Ser Gly Thr Arg Asn Ile 6ly Ile GTu Ser Glu Ile Pro
2750 - 2755 . 2760

Asn Leu Asp Ile Ite Gly Lys Arg Ile Glu Lys Ile Lys GIn Glu
2765 2770 2775
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His Glu Thr ser Trp His Tyr Asp Gln Asp His Pro Tyr Lys Thr
2780 2785 2790

Trp Ala Tyr His Gly Ser Tyr 6lu Thr Lys Gln Thr Gly Ser Ala
2795 2800 2805

ser Ser Met val Asn Gly val val Arg Leu teu Thr Lys Pro Trp
2810 2815 2820

Asp val val Pro Met val Thr Gln Met Ala Met Thr Asp Thr Thr
2825 2830 283%

Pro Phe Gly 61n GIn Arg val Phe Lys Glu Lys val Asp Thr Arg
2840 2845 2850

Thr 6In Glu Pro Lys Glu Gly Thr Lys Lys Leu Met Lys Ile Thr
2855 2860 2865

Afa GIu Trp teu Trp Lys 6lu Leu Gly Lys Lys iys Thr Pro Arg

2870 2875 ' 2880

Met Cys Thr Arg Glu Glu Phe Thr Arg Lys val Arg Ser Asn Ala
2885 2850 2895

Ala teu Gly Ata val phe Thr AsSp Glu Asn Lys Trp Lys Ser Ala
2900 2905 2910

Arg Gilu Ala val Glu Asp Ser Arg Phe Trp Glu Leu Vval Asp Lys
2915 2920 2925

Glu Arg Asn Leu His Leu Glu Gly Lys Cys Glu Thr cCys val Tyr
2930 2935 2940

Asn Met Met Gly Lys Arg Glu Lys Lys Leu Gly Glu Phe Gly Lys
2945 9 3950 2955

Ala Lys Gly Ser Arg ala Ile Trp Tyr Met Trp Leu Gly Ala Arg
2960 2965 ) 2970

pPhe Leu &lu Phe Glu ATa Leu Gly Phe Leu Asn Glu Asp His Trp
2975 2980 2985

Phe ser arg Glu Asn Ser teu Ser Gly val Glu Gly &lu Gly Leu
2990 2985 3000

His Lys Leu Gly Tyr Ile Leu Arg Asp val Ser Lys Llys Glu Gly
3005 3010 3015
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Gly Ala Met Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile
3620 3625 3030

Thr Leu Glu Asp Leu Lys Asn Glu Glu Met val Thr Asn His Met
3035 3040 3045

Glu 6ly Glu His Lys tys Leu Ala &¢lu Ala Ile phe Lys Leu Thr
3050 3055 3060

Tyr GIn Asn Lys val val Arg val GIn Arg Pro Thr Pro Arg Gly
3065 - 3070 3075 .

Thr val Met asp Ile Ile ser Arg Arg Asp 61n Arg Gly Ser Gly
2080 30B5 3090

GIn val @Giy Thr Tyr Gly Leu aAsn Thr Phe Thr Asn Met Glu Ala
3093 3100 3105

Gin Leu Tie Arg Gln Met Glu Gly Glu Gly val Phe Lys Ser Ile
3110 3115 3120

Gin His teu Thr Ile Thr gTu &lu 1le Ala val Gin Asn Trp lLeu
3125 3130 31358

Ala Arg val Gly Arg Glu Arg Leu Ser Arg Met Ala 1Ile Ser Gly
3140 3145 3150

Asp Asp Cys val val Lys Pro Leu Asp Asp Arg Phe Ala Ser Ala
3155 3160 3165

teu Thr Ala Leu Asn Asp Met Gly Lys Ile Arg Lys Asp Ile Gin
3170 3175 3180

Gin Trp Glu Pro Sar Arg Gly Trp Ash Asp Trp Thr Glin val Pro
3185 - 3190 ' 3195

Phe Cys Ser His His Phe RHis Glu Leu Ile Met Lys Asp Gly Arg
3200 3205 3210

val Leu val val Pro Cys Arg Asn Glin Asp Glu teu 1Ile Gly Arg
3215 3220 : 3225

Ala Arg TIle Ser Gin Gly ala Gly Trp Ser Leu Arg Glu Thr Ala
3230 3235 3240

Cys Leu Gly Lys Ser Tyr Ala Gln Met Trp Ser Leu Met Tyr Phe
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3250 3255

3245

His Arg Arg aAsp Leu Arg Leu Ala Ala asn Ala Ile Cys
3260 3265 3270

val Pro Ser His Trp val Pro Thr ser Arg Thr Thr Trp
3275 3280 3285

His Ala Lys Ris Glu Trp Met Thr Thr Glu Asp Met Leu
3290 3235 : 3300

Trp Asn  Arg val Trp Ile Gln Glu Asn Pro Trp Met Glu
3305 3310 3315

Thr Pro val Gluy Ser Trp Glu Glu Ile Pro Tyr Len Gly
3320 3325 3330

Glu Asp  Gln Trp Cys Gly Ser Leu Ile Gly Leu Thr Ser
3335 3340 3345

Thr Trp Ala Lys Asn Ile ¢ln Ala Ala ITe Asn Gin  val
3350 3355 3360

teu Ile Gly Asn Glu Glu Tyr Thr Asp Tyr Met Pro_ Ser
3365 3370 3375

Arg Phe Arg Arg G1u 6lu Glu Glu Ala ¢ly val Leu Trp
3380 3385 3390

<210> 17

<211> 10717

<212> DNA

<213> Artificial sequence

<220>

<223> Dbengue virus serotype 3, Pre-Master

<400> 17

agttgrttagt ctacgtggac cgacaaagac agattctttg agggagctaa

gttctaacag ttttttaatt agagagcaga tctctgatga ataaccaacy

aaadacacgc ctttcaatat gctgaaacge gagagaaace gegtgtcgac

ctgacaaaga gattctcact tggaatgetg cagggacgag gaccattaaa

gcectggtgyg cgrticctiicy tttoctaaca atcccaccaa cagcaggoat

tggggazacaa ttaaasaaic asaagctatt aatgtttitga gagggttcag

goaaggatgc tgaacatctt gaataggaga cgcagatCrtg caggeatgat

attccaacag tgatggogtt ccatttaacc acgegtgaty gagageogoy
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ser Ala

Ser Ile

The val

Asp Lys

Lys Arg

Arg Ala

Arg ser

Met Lvs

gctcaatgta
gaaaaaggcg
tgtgcaacag
actgttcatg
attgaagaga
gaaagadatt
cattatgctg
catgattgtg

60
120
180
240
300
360
420
480



gggaagaatg
acactcatag
cacattaccg
gtgacttatg
ttagctecec
ggagctigga
atactagoec
tttatactat
agagattitg
g9ggtgtgtoa
gaggccacco
acaaccgact

aactacgitgt

ggcaagggaa

gtggtgcaac
caccaggtgg
gctgaageca
tiggatttca
caatggtict
tggaacagga
gtrgrictig
cajaccteag
aaattggaac
gaagtetccy
geacoctgea
Ctgatcacag
cctecttitg
tggtacaaga
cgcatggeea
teattaggga
gtctcctgya
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aaagaggaaa
ctatggatct
aagtggagcc
gaacatgcaa

atgttggcat

-gacaagtcga

tattteitge
taatgctggt
tggaaggcct
ctaccatgyc
aactggegac
caagatgtec
gtaagcatac
gcttggtgac
atgagaacct
gaaatgaaac
ttttacctga
atgaaatgat
ttgacttacc
aagagctict
gatcacaaga
gaggcacaag
tcaaggggat
aaacgcagcea
agattcettt
tcaatccagt
gagaaagtaa
agggaagete
tcttgagaga

aaatggteca

tgatgaaaat

atccctactt
gggagagatg
tgaagacatt
teaagetgoa
gggactggac
gaaggtagag
ccattacata
taccecatec
atcgggaget
taagaacaad
tetaaggaad
cacccaaggy
atacgtggac
atgcgcgaaa
caaatacacc
gcagggagtc
atatggaacc
Ctecattgaca
cctaccatagy
tgtgacattt
gggagcaatg
tatctttgeyg
gagctratgea
tgggacaata

ctecacygag

gotgaccaag
catagtaatt
pattgggaag
cacagectyg
ccaaatattt

tggaatagygt

ttcaagacag
tgtgatgaca
gactgorgor
gagcatagac
acacgcactc
acatgggcce
ggcacttcct
atgacaatga
acgtgygity
cccacgetgg
ctatgoattg
gaagcgartet
agaggctggg
tttcaatgtt
gtcatcatca
acggctgaga
ctcgggetag
atgaagaacs
acatcaggag
aaaaatgcac
catacagcac
gggcacttaa
atgtgcttga
ctcattaagg
gatggacaag
aaggaggagc
ggaartgyag
atgttcgagy
gactttggat

gggagtgctt

gicctettaa

cctctggaat
cggtcactia
gcaaccttac
gcgataagag
aaacctggat
ttagycaccc
tgacccagaa
gatgtgtagg
acgtggtget
acatagaget
agggaaaaat
tacctgagga
gaaacggttg
tagaatcaat
cagtgcacac
taacacccca
aatgctcacc
aagcatrggat
cttcagcaga
atgcaaaaaa
tgacaggage
aatgtagact
gtagetttgt
trtgagtacaa
gaaaagctct
ctgtcaacat
acaaagcect
ccactgeeag
cagtggotyg
acacagecct

cctggatagy
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caacatgtgc
Caaatgcece
atcgacatog
atcagtgocg
gtoggctgaa
agggtttace
agtggttatt
agtaggaaac
cgagcacgygt
tcagaagace

taccaacata

gcaggaccag

tggrtiottt
agagggaaaa
aggagaccaa
ggcatcaace
acggacaggt
gotacataga
aacaccaact
gcaagaagia
tacagagatc
caagatggac
gttgaagaaa
aggggaagat
Caatogcaga
tgaggctgaa
gaaaatcaac
aggtgcaagg
tgtitttgaat
atttggtgga
gttgaactca

540

600

660

720

780

840

900

969
1026
1680
1140
1200
1260
1320
1380
1440
1508
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340



saaaatractt
gtcatggtge
ggcagtggga
ccagaatcec
ggaatccget
aatcacattc
atcatgcagg
aaaacatggg
gatggecoceg
gaagactatyg
gatgtattct
gccgatatgg
tetttcattg
gtgctagaaa
tatagaccag
gactttgatt
cecctctttga
tgcacattac
agaccatiga
caggtcgaca
aggacccgag
atcacaggga
atgacggatg
agaccaacty
actactatag
actgatgcgt
caattggcag
gcatgyaaag
tecCtcacage
acagctattt
gaggctatca

attcccatga
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ctatgtcatt
aggccgatag
ttttcatcac
Cttcaaaact
cagtaacaag
tatcagaaaa
caggaaaacg
gcaaagceaaa
amacagcaga
gctttggagt
gegactcaaa
gttattggat
aagttaaaaa
gtgagatgat
gctaccatac
tctgtgatag
gaacaalcac
caccgctaag
aggagaaaga
acttticact
taggaacgaa
acatgtectt
acataggtat
tigcagctgy
gaattgtact
tagecttagg
tgactatcat
tgagrigeac
aaaaaacaga
ttctaacaac
tggcagtegg
caggaccatt

ttcatgcatc
tggtigegtt
agacaacgtg
agcttcaget
actggagaat
tgaggtgaag
atctetgegy
aatgctctct
atgccccaac
attcaccacc
actcatgtca
agaaagtgca
ctgccactygg
aatrtccaaag
acaaataaca
dacaacagrtg
tgcctctgoa
atacagaggt
agagaatttyg
aggagtcttg
acatgecaata
tagagacctyg
gggcgtgact
actactcttg
cetcteccay
catgatggtc
goctatctty
aatattggea
ttggatacca
cctctecaaga
gatggtgagc
agtggctgga

gcggeeggea
gtoagctgga
cacacatgga
atccagaaag
ctgatgtgga
ttaactatta
cctcageoea
acagagtcte
acaaatragag
aatatatggc
gcggccataa
ctcaatgaca
ccaaaatcac
aatctcgerg
ggaccatggce
gtagtgactg
aaactcataa
gaggatgggt
gtcaactcct
ggaatggeat
ctactagttg
ggaagagtga
tatcttgece
agaaagctyga
agcaccatac
ctcaaaatgg
tgegtcecaa
grggrotccy
tragcattga
accagcaaga
atttitageca
gggctectca

ttgtgacact
aaaacaaaga
cagaacaata
cceatgaaga
aacaaataac
tygacaggaga
ctgagctgaa
ataaccagac
cttggaatte
taaaattgaa
aagacaacag
catggaagat
acaccetety
gaccagtgtc
atctaggtaa
aggactggy
cagaatggtg
gctggtacgg
tggtcacage
tgttcctaga
cagtttectet
tggttatggt
tactagcagc
cctccaagga
cagagaccat
tgagaaatat
acgcagtygat
tttecccact
cgatcaaagy
aaaggagctg
grttctctect
ctgtgigeta
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gtatttggga
actgaaatgt
caagttccaa
ggacattrgt
accagaattg
catcaaagga
gtattcatgg
ctttctcatt
grrggaagtt
agaaaaacag
agcegtocat
agagaaagcc
gagcaatgga
£caacacaac
gettgagaty
aaatagagga
ctgcegatct
gatggaaatc
tggacatoyg
ggaaatgctt
tgtgacatyg
aggcgeecact
cticaaagtc
attgatgatg
tcttgagtta
ggaaaagtat
attacaaaac
gttcttaaca
tctcaatcea
gccattaaat
aaaaaatgat

cgtgctcact

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260



ggacgatcgg
gagatatcag
ataaaazatyg
atctcaggac
gtgaagaaac
gctgaactag
atcggagecg
gctgttctaa
ctaatatcat
caggtattygg
ticaaaacca
ggatctccaa
acaaggagtg
c¢tagagateg
ggagcgggaa
ttgagaacat
agaggacttc
attgtggacc
ccaaactaca
getagaggat
gccactcccc
gaaagagaaa
gggaagactg
aggaaaaaty
aagactagaa
aatttcaagy
gatggtgaay
caaagaagag
ggggaacctc
gataacatca

gtggatgeca
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cegattigga
gaageagtcc
aagaggaaga
rttttoctgt
aacgygeegg
aagatggage
gagtttacaa
tgcataaagy
atggaggagg
cactggagcc
acgecggaac
ttatcgacaa
gagcatatot
aagatgacat
agacgaagag
taatctigge
Caataagata
taatgtgtca
acctgattat
acatctcaac
cgguaagcag
tcectgaacy
tttggttegt
gaaagaaagt
ccaatgattg
ctgagagggt
agcggotgat
ggagaatagg
tggaaaaiga
acacgccaga

ttgatggega

attggagaga
aatcctgtea
acaaacactyg
atcaatacca
agtatigtog
ctatagaatt
agaaggaaca
aaagaggatt
ctggaagtia
tggaaaaaat
aataggtgct
aaaaggaaaa
gagtgctata
tttccgaaay
ataccitecyg
ccecactaga
ccagacccca
tgecacattt
catggacgaa
tcgagtggag
agacccattt
cicgtggaat
tccaagtata
gatacaacte
ggacticgig
tatagaccce
tctggcagga
aagaaatcca
tgaagactgrt
aggaatcatt

ataccgotty

gcagecygatyg
ataacaatat
accatactca
atcacggcayg
gatgttcetrt
adagcaaaaag
ttccatacaa
gaaccatcat
gaaggagaat
CCREYAYCCY
gtatctetgy
gtigtgggtc
geeeagactg
agaagactga
gecatagtca
gttgtggcag
geeatcagag
accatgaggce

gcccatttea

atgggtgagg

cctcagagea
tccggacaty
adagcaggaa
agtaggaaga
griacaactyg
agacgcggea
cetatgecag
aaaaatgaga
gcacactgga
cctageatgt

agaggagaad

tcaaatggga
cagaagatgg
ttagaacagy
cagcatggta
cacccecace
ggattcetigg
tgtggeatgt
gggcggacgt
ggaaggaagg
fCcaaacgaa
acttrtctce
tttatggtaa
aaaaaagcat
ccatcatgga
gagaagctat
ctgaaatgga
crgtgoacac
tgctatcacc
cagacccage
cagergggat
atgcaccaat
aatgggtcac
atgatatagce
cctttgatte
acatttcaga
tgaaaccagt
tgacccactc
atgaccagta
aagaagctaa
tcgaaccaga

caaggaaaac
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agaccaggca
tagcatgtcg
attgotggty
cctgtgggaa
catgggaaag
atattcecag
cacacgtggc
caagaaagac
agaagaagtc
acctggtett
tggaacgtea
tggtgtigrt
tgaagacaac
cctccacceca
aaaacggggt
ggaagecectt
cyggcyggag
agttagagtg
aagtatagca
ttttatgaca
catagatgaa
ggattttaaa
agctigectyg
tgaptatgte
aatgggtgeg
catactaaca
Tagtgcagca
catatacatyg
aatgctccta
gcgtgaaaag
ctttgtagac

4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
3520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120



ttaatgagaa
aactacgcag
aacgrggaag
ttggatgeta
ggaagaaagt
actcagaagg
ggaagggcgt
ctgacactte
atagggaaga
gcacaaatac
ttgettattc
gtecatagceca
aaaacgaaga
ctggacatag
gttacaccaa
atagccaacc
gacatcggag
acagcagctce
aaagcaacca
gatggaataa
titgggacaag
tgggetctgt
aatccaggga
agttacttgg
aggggaactyg
titgggaaaaa
ttagcaaaag
gcaaaactga
ctcogttgty
gtcaaaggec
gggrggaatc
tgtgacacat
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gaggagacct
acagaaggtg
ttgaaatcty
ggatctatic
ctctgacect
caagagacge
acaaccatgce
tggctacagt
tgaccctygg
agccacactg
cagaacctga
tecteacagt
aagatctegg
atctacgtce
tgttgagaca
aagccacagt
ttceccttct
ttttcttatt
gagaagerca
cagtgattga
taatgctect
gtgaggetts
ggtrttggaa
ccggagetgg
gcaacatagg
gtgaaticca
aaggcattaa
gatggttegt
gcagaggagyg
taacaaaagg
tagtgegtet
tattgtgtga

accagtctygg
gtgtittgat
gacaaaagaa
tgacccactyg
gaacctaatc
actggacaac
tctecagtgaa
cacgggagag
éatgtgctgc
gatagcaget
aaaacagaga
ggtggecgea
attgggaagc
tgcatcagea
tagcattgaa
gttaatgggt
cgceattgga
ggtagcacat
gaaaagagca
cctagatcea
agrectetge
aaccttaget
cactaccatt:
actictcite
agagacgctt
gatctacaag
aagaggagaa
tgagagaaac
ctggtcatac
aggaccagga
tcasagtoga
cataggggag

Ttggectaca
ggagtcaaga
ggggaaagga
gcgetaaaag
acagaaatgy
ttagcagtoc
ctgccggaga
atctttttat
ataatcacgg
tcaataatac
acaccccaag
accatggeaa
attgcaaccc
tggacgctot
aattcctcag
ctocgggaaagy
tgctactecac
tatgcecatea
gcggegggla
ataccttatg
gtgactcaag
accgggececa
goggtgtcaa
tctattatga
ggagagaaat
aaaagtggaa
acggaccatc
atggtcacac
tattgtogag
cacgaagaac’
gttgacgttt

tCatcaccaa

gagtggcage
acaaccaast
agaaartgaa
aatttaagga
gtaggetece
tgcacacgge
cectggagac
tcttgatgag
ctagcatccet
tggagttttt
acaaccaact
acgagatygy
agcaacccega
atgeegtygyc
tgaatgtgtc
gatggceatt
aagtcaaccc
tagggccagg
tecatgaaaaa
atccaaagtt
tattgatgat
tectccacatt
tggctaacat
agaacacaac
ggaaaagecg
tccaggaagt
acgctgtgtc
cagaagggaa
gactadagaa
ccatccoeat
tcttcatecc

atcccacagt
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tgaaggcatc
cctagaagaa
acccagatgg
atttgcagcc
aacctrcatg
tgaggraggt
attgctitta
cgcaaggggc
cctatggtac
tcteatagtt
gacctacgtt
tttcctagaa
gagcaacate
cacaacattt
cctaacagct
gtcaaagatg
cataactctc
actccaagea
cecaactgte
tgaaaagcag
gaggactaca
gtgggaagga
ttttagagdy
caacacaaga
attgaacgcg
ggatagaacc
gcgaggetca
agtagrggac
tgtaagagaa
gtcaacatat

gccagaaaag

ggaagcagga

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
7740
7800
7860
7620
7980
8040



cgaacactca
ataaaggttc
aaatatgoay
tgggtatcca
atcaacagat

agcggaacce

agaatagaaa

tacaaaacgt
atggtcaacg
cagatggecaa
gacacgagaa
tggctttgga
acaagaaagg
aagteggeac
aatciccatc
aagaagctag
ggagcacgcet
agagagaact
agagacgtyga
acaagaatca
gaacacaaga
gtgcaaagac
ggtagtggac

atcagacaga

gaaatcgety

atcagtggag
gctctaaaty

tggaatgatt

gacggtegey
atcreccaag

caaatgtgga
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gagtccttaa
tcaacceoata
gagccttagt
atgcttceygy
tracaatgag
gtaacatcgy
aaataaagca
gggcatacca
gagtggtcag
tgacagacac
cccaagaacc
aagaattagg
tgagaagcaa
gtgaggctgt
ttgaaggaaa
9ggaaticyy
tcttagagtt
cCCtgagtgy
gcaagaaaga
cactagaaga
dactagecga
caacaccaag
aagttggcac
tggagggaga
tgcaaaactg
atgattgtgt
acatgggaaa
ggacacaagt
tactcgttgt
gagcagggty
gcttgatgta

cttagtagaa
tatgooctea
gaggaatcca
gaacatagig
atacaagaaa
gattgaasgt
agagcatgaa
tggtagetat
gcractgaca
gactccattt

gaaagaaggc

gaagaaaaag

tgcagcetto

tgaagatagt

-gtgtgaaaca

caaggcaaaa
tgaagcecta
agtggaagya
gggaggagea
cctaaaaaat
ggccattrec
aggcacagta
ctatggacte
aggagtettt
gttagcaaga
tgtgaaacct
gattaggaaa
gecettetgt
tccatgtaga
gtetttgong

ctrtccacaga

aattggttga
gtcatagaaa
ctoteacgaa
tcatcagtyga
grcactracy
gagataccaa
acatcatgge
gaaacaaaad
aaaccttggg
ggacaacagc
acgaagaaac
acacccagga
ggggccatat
aggrtttggg
tgtgtgtaca
ggcagcagag
ggattcttaa
gaagggctge
atgtatgcey
gaagaaatgyg
aaactaacgt
atggacatca
aatactttca
aaaagcatic
gtggggrygcy
ttagatgaca
gacatacaac
tcacaccatt
aaccaagatyg
gagacggect

cgegacctca

acaacaacac
aaatggaagc
acteeacaca
acatgatitc
agccogatat
acctagatat
actatgacca
agactggatc
acgtcgtccc
gcgtttttaa
taatgaaaat
tgtgcaccag
tcactgatga
agctggitga
acatgatgeg
ccatatggta
atgaagatca
acaagctagg
atgacaccyc
taacaaacca
accaazacas
tatcgagaag
ccaatatgga
agcacctaac
aaaggttatc
ggttcgcaay
aatgggaace
tccatgagtt
aactgattyg
gtttggggaa
ggetggegyc
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tcaatittgc

actacaaagy

tgagatgtac

aaggatgttg
tgacctegga
aattgggaaa
agaccaccca
agcatcatce
catggtgaca
agagaaagtg
aacagcagag
agaagaatic
gaacaagtgy
caagéaaagg
aaaaagagag
catgtggett
ctggtictce
ttacattcta
aggatgggat
catggaagga
gogtggtgegt
agaccaaaga
ageccaacta
aatcacagaa
aagaatggcc
cgctitaaca
ticaagagya
aatcatgaaa
cagagcccga
gtcitacgee

aaatgetatt

8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
B8O
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
8540
9600
5660
9720
8780
9840
9900
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tgctoggeay taccatcaca ttgggttcca acaagtcgaa caacctggte catacatget 9960

agacatgaat ggatgacaac ggaagacatg ctgacagtct ggaacagggt gtggattcaa 10020
gaaaacccat ggatggaaga caaaactcca gtggaatcat gggaggaaat cccatacttg 10086
gggaaaagag aagaccaatg gtgcggetcea tigattgggt taacaagcag ggccacctygg 10140
gcaaagaaca TCCaagcage aataaatcaa gtiagatccc ttataggcaa tgaagaatac 10200
acagattaca tgccatccat gaaaagatic agaagagaag aggaagaagc aggagttctg 16260
tggtagaaag caaaactaac atgaaacaag gctagaagtc aggtcggatt aagccatagt 10320
acggaaaaaa ctatgetace tgtgagecce gtccaaggac gttaasagaa gtcaggecat 10380
cataaatgcc atagctigag taaactatge agoctgtage toccacctgag aaggtgtaaa 10440
daatccggga ggccacaaac catgygaagct gtacgcatgg cgiagtggac tageggtiag 10500
aggagaccee toccttacaa atcgcagcaa caatgoggge ccaaggcgag atgaagetgt 10560
agtctcgeig gaaggactag aggtiagagg agacccccce gaaacaaaaa acagcatatt 16620
gacgetggga aagaccagag atcctgotgt ctocotcagea toattccagg cacagaacgce 10680
cagaaaatgg aatggtgctg ttgaatcaac aggttct i0717
Si1s 33ss

<212> PRT

<213> Artificial sequence

<220> .
<223> Dengue virus serotype 3, Pre-Master

«400> 18

?et Asn Asn GIn Arg Lys Lys Ala Lys éan Thr Pro Phe Asn %gt Leu
S

Lys Arg Glu grg Asn Arg val ser ;?r val 6in GIn Leu ggr Lys Arg
' 0

phe ser Egu Gly Met Leu Gin 21y Arg Gly Pro Leu Egs Leu Fhe Met
0 .

Ala %gu val Ala Phe Leu §gg Phe Leu Thr Ile Ego Pro Thr Ala Gly

Ile Leu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala Ile Asn val
65 70 75 80

Leu Arg Gly Phe Arg Lys Glu ITe Gly Arg Met Leu Asn Ile Leu Asn
85 50 85
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Arg Arg Arg Arg Ser Ala Gly Met Ile Ile Met Leu Ile Pro Thr val
100 105 110

Met Ala Phe His Leu Thr Thr Arg Asp Gly Glu Pro Arg Met Ile val
115 120 125

Gly Lys Asn Glu Arg Gly Lys Ser Leu Leu Phe Lys Thr Ala Ser Gly
130 135 140

Ile Asn Met Cys Thr Leu ITe Ala Met Asp Leu Gly Glu Met Cys Asp
145 150 155 160

Asp Thr val The Tyr Lys €ys Pro His Ite Thr Glu val 6lu Pro Glu
165 170 175

Asp Tle Asp €ys Trp Cys Asn Leu Thr Ser Thr Trp val Thr Tyr Gly
180 185 129

thr Cys Asn GIn Ala Gly Glu His Arg Arg Asp Lys Arg Ser val Ala
195 200 205

tey Ala Pro His val Gly met Givy Leu Asp Thr Arg Thr ¢In Thr Trp
210 215 220

Met Ser Ala Glu Gly Ala Trp Arg &1n val Glu rLys val Glu Thr Trp
225 230 235 240

ala Leu Arg His Pro Gly Phe Thr Tle Leu Ala Leu Phe teu Ala His
) 245 250 235

Tyr ITe Gly Thr Ser Leu Thr GIn Lys val val ITe Phe Tle Leu Leu
260 265 270

Met Leu val Thr pro Ser Met Thr Met Arg Cys val Gly val Gly Asn
275 280 285

Arg Asp Phe val Glu Gly Leu ser Gly Ala Thr Trp val Asp val val
290 295 300

Leu GTu His Gly Gly Cys val Thr Thr Met Ala Lys Asn Lys Pro Thr
305 316 315 320

Leu Asp Ile Glu Leu GIn Lys Thr Glu Ala Thr &1n Ley Ala Thr Leu
325 330 335

Arg Lys Leu Cys Ile Glu Gly Lys Ile Thr Asn Ile Thr Thr Asp Ser
340 345 350

Page 169



20170111 478484.185 Seguence Listing Text File.txt

Arg Cys Pro Thr Gln Gly 6lu Ala ITe Leu Pro Glu Glu &§tn Asp Gln
355 360 365

Asn Tyr val Cys Lys His Thr Tyr val Asp Arg Gly Trp Gly Ash Gly
370 375 380

Cys Gly Leu Phe Gly Lys Gly Ser Leu val Thr Cys Ala Lys Phe GIn
385 3580 395 400

Cys Leu Glu Ser Ile Glu Gly Lys val val GIn His Glu Asn Leu Lys
405 4310 415

Tyr Thr val Ile Ile Thr val His Thr Gly Asp Gln His Gln val Gly
420 425 430

asn Glu The 61n @ly val Thr Aia Glu ITe Thr Pro G1n Ala Ser Thr
435 440 445

Ala Glu Ala Ile Leu Pro Glu Tyr Gly Thr Leu Glvy Leu Glu Cys Ser
450 455 460

Pro Arg Thr Gly Leu Asp phe Asn Glu Met Ile Ser Leu Thr Met Lys
465 470 473 480

Asn bys Ala Trp Met val His Arg Gln Trp Phe Phe Asp Leu Pro Leu
4853 490 495

Pro Trp Thr Ser Gly Ala Ser Ala Glu Thr Pro.Thr Trp Asn Arg Lys
500 505 510

Glu reu Ley val Thr pPhe Lys Asn Ala His Ala Lys Lys Gin Glu val
515 520 525

val val Lew Gly Ser GIn Glu Gly Ala Met His Thr Ala Leu Thr Gly
530 535 540

Ala Thr Glu Ile Gln Thr ser ¢ly Gly Thr Ser Ile Phe ala Gly His
545 530 555 560

Leu Lys Cy5s Arg Leu Lys Met Asp Lys Leu Glu Leu Lys Gly Met Ser
565 570 575

Tyr ala mMet Cys Leu Ser Ser pPhe val Leu Lys Lys Glu val ser Glu
580 585 590

Thr ¢In His Gly Thr Ile Leu Ile Lys val Glu Tyr Lys Gly Giu Asp
595 600 605.
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Ala Pro Cys Lys Ile Pro Phe sar Thr Glu Asp Gly GlIn Gly Lys Ala
610 615 620

Leu Asn Gly Arg Leu Ile Thr Ala Asn Pro val val Thr Lys Lys Glu
625 630 635 640

Glu Pro val Asn Ile Giu Ala Glu Pro Pro Phe Gly Glu Ser Asn Ile
645 B50 655

val I7e Gly ITe Gly Asp Lys Ala Leu Lys Ile Asn Trp Tyr Lys Lys
660 665 670

Gly ser ser 1Ile Gly Lys Met Phe Glu Ala Thr Ala Arg Gly .Ala Arg
675 680 68

Arg Met Ala Ile Leu Gy asp Thr Ala Trp Asp Phe 6ly ser val Gly
630 695 700

Gly val Leu Asn Ser Leu Gly Lys Met val His Glin Ile pPhe Gly Ser
705 710 715 720

Ala Tyr Thr Ala Leu Phe Gly Gly val Ser Trp Met Met Lys Ile Gly
725 730 735

Ile Gly val Leu Leu Thr Trp Ile Gly teu Asn Ser Lys Asn Thr ser
‘ 740 745 750

Met Ser Phe ser Cys Ile Ala Ala Gly Ile val Thr Leu Tyr Leu Gly
755 760 765

val Met val Gln Ala Asp Ser Gly Cys val val Ser Trp Lys Asn Lys
770 775 780

Glu Leu Lys Cys Gly ser Gly Ile pPhe Ile Thr Asp Asn val His Thr
785 790 795 300

Trp Thr 6Tu GIn Tyr Lys Phe Gln Pro Glu Ser Pro Ser Lys Leuy Ala
805 810 815

ser Ala Ile Gln Lys Ala Wis Glu Glu Asp Ile Cys Gly Ile Arg Ser
820 825 830

val Thr Arg Leu Glu Asn Leu Met Trp tys GlIn Ite Thr Pro Glu Leu
83 840 845

aAsp His Ile Leu Ser Glu Ash Glu val Lys Leu Thr Ile Met Thr Gly
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850 855 860

Asp ITe Lys Gly Tle Met Gln Ala Gly Lys Arg Ser Leu Arg Pro Gln
865 870 875 880

Pro Thr Glu teu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala Lys Met
885 890 895

Leu Ser Thr Glu Ser His Asn GIn Thr Phe teu Ile Asp Gly Pro Glu
900 905 919

The Ala Glu Cys Pra Asn Thr Asn Arg Ala Trp Asn Ser Leu Glu val
913 820 925

Glu Asp Tyr Gly Phe Gly val Phe Thr Thr Asn Ile Trp Leu Lys Lau
930 835 a40

Lys Giu Lys GIn Asp val Phe Cys Asp Ser Lys Leu Met Ser Ala Ala
945 950 955 960

ITe Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Trp Ile Glu
983 870 a7s

ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe IJe Glu
930 985 9480

val Lys Asn Cys His Trp Pro Lys Ser HWis Thr Leu Trp Ser Asn Gly
995 1000 1005

val teu Glu Ser Glu Met Ile Ile Pro Lys Asn Les Ala Gly Pro
1010 1015 1020

val ser &In His Asn Tyr Arg Pro Gly Tyr His T

hr GIn ITe Thr
1025 1030 1035

Gly Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp Phe Cys
1040 1045 1050

Asp Gly Thr Thr val val val Thr Glu Asp Cys Gly Asn Arg Gly
1055 1060 1065

Pro Ser Leu Arg Thr Thr Thr Ala ser Gly Lys Leu Tie Thr Glu
1070 1075 1680

Trp C¥s Cys Arg Ser Cys Thr Leu Pro Pro Leu Arg Tyr Arg Gly
1085 1090 1695
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Glu

Lys

Glin

Leu

Ley

Ser

Met

Ala

Arg

val

Thr

Asn

Cys

Cys

Ser

Lys

Asp
1100

Glu
1115

val
1130

Glu
1345

Leu
1160

Phe
1175

Thr
1190

Ala
1205

Lys
1220

Leu
1235

ASD
1250

Met
1265

val
1280

Thr
1295

Ser
1310

Gly

Gy

Asp

&alu

val

Arg

ASp

Phe

Leu

Lew

Ala

Glu

Pro

Ile

Gin

Leu

Cys Trp Fyr Gly Met Glu Tie Arg
1105

Asn

Asn

Met

Ala

Ash

Asp

Lys

Thr

Ser

Leu

Lys

ASH

Lau

Gin

Asn
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Pro Leu Lys

lLeu

rhe

Leu

val

Leu

iTe

vai

Ser

Gln

Ala

Tye

Ala

Ala

Lys

Pro

val

Ser

Arg

ser

Gly

Gly

Arg

Lys

ser

Leu

Gin

val

val

Thr

thr

Asn
1120

Leu
1135

Thr
1150

Phe

Sey

Gly

Arg

val

1165

Arg
1180

Met.
1195

Pro
1210

Glu
1225

Thr
1240

Gly
1255

ey
1270

Ile
1285

val
1300

ASP
1315

Ala
1330

val

Gly

Thr

Leu

Ile

Met

Ala

Leu

ser

Trp

Ila

t.eu val Thr

val

val

Thr

Met

val

rhe

Met

Pro

Met

val

Gin

val

1le

Phe

Leu

Gly

Leu

val

Thr

Ala

Met

Glu

val

Thr

Ash

Ser

Pro

Leu
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Thr

Ile

Met

Tyr

Ala

Thr

Thr

Leu

Ile

Ala

Pro

Leu

Thr

1110

Ala
1125

Met
1140

LyS
1155
Thr

1170

val
1185

Leu
1200

Gly
1215

Thr
1230

Ile
1245

Lys
1260

Met
1275

Tr
1230

Leu
1305

Ala
1320

Thr
1335

Gly

Ala

His

Gly

Galy

Ala

Leu

Ile

Lteu

MetT

Ala

Lys

fhe

Len

L.ey

His

Leu

Ala

Asn

Ala

Leay

Leu

Gly

Glu

val

Ile

val

Leu

Thr

set
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Phe

Mat

Thr
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Lau
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Leu
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Leu
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Thr
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Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Ile Met Ala
1340 1345 1330

val 61y Met val Ser Ile Leu Ala Ser Ser Leu Leu Lys Asn Asp
1355 1360 1365

Ile Pro Met Thr Gly Pro Leu Vval Ala Gly Gly Leu Leu Thr val
1370 1375 1380

Cys val Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu Glu Arg

Tyr
1385 - 1390 1395

Ala ATa Asp val Lys Trp 6Ty Asp Gin Ala Glu XIle Ser Gly Ser
1400 L 1405 14190

Ser Pro 1le Leu Ser Ile Thr Ile Ser Glu Asp Gly Ser Met Ser
1415 1420 1425

Ile Lys Asn Glu Glu Gla Glu GIn Thr Leu Thr Ile Leu Ile Arg
1430 1435 1440

Thr ¢ly Leu teu val Ile ser Gly Leu pPhe Pro val Ser Ile Pro

1445 1450 1455
Tle Thr Ala Ala Ala Trp Tyr Leu Trp Gly val Lys Lys GlIn Arg
1460 1455 1470

Ala gly val Leu Trp Asp val Pro Ser Pro Pro Pro  Met Gly Lys
1475 1480 1485

Ala 6Tu Leu Glu Asp Gly ala Tyr Arg Ile Lys GIn Lys Gly Ile
1490 1495 1500

Leu Gly Tyr Ser Gln ITe Gly Ala Gly val Tyr Lys &Glu Giy Thr
1505 1510 1515

Phe His Thr Met Trp His val Thr Arg Gly Ala val Leu Met His
1520 1525 1530

Lys Gly Lys Arg Ile Glu Pro ser Trp Ala Asp val Lys LYS Asp
1535 1540 1545

Leu Ile sSer Tyr Gly Gly Gly Trp Lys Leu Glu Gly &GTu Trp Lys
1550 1555 1560

Glu 6ly 6ly GTu val Gin val Leu Ala Leu Glu Pro  Gly Lys Asn
1565 1570 1575
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Pro Ala val GIn Thr Lys Pro Gly Leu Phe Lgs Thr Asn Ala
1585 1590

Arg
1580

Gly Thr Ile Ggly Ala val Ser Leu Asp Phe Ser Pro  Gly Thr Ser
1595 1600 1605

Gly Ser Pro rle rle Asp Lys Lys Gly Lys val val Gly Leu Tyr
161.0. 1615 1620

Gly Asn  Gly val val Thr Arg Ser Gly Ala Tyr Val Ser Ala Ile
1625 1639 1635

Ala Gin Thr 6lu Lys Ser Ile Glu Asp Asn Pro Glu TIle Glu Asp
1640 1645 1650

Asp Ile Phe Arg Lys Arg arg Leu Thr Ile Met Asp Leu His Pro
1655 1660 1665

Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala Ile val arg Glu
1570 yuy 4 1675 1680 E

Ala Ile Lys Aarg ¢ly Leu Arg Thr Leu Ile Leu Ala Pro Thr Arg
1685 1690 1685

val val Ala AJa ¢lu Met Glu Glu Ala Leu Arg Gly Leu Pro Ile
1700 1705 1710

Arg GIn Thr pro Ala Ile Arg Ala val His Thr Gly Arg Glu

Tyr
1715 1726 1725

ITe val Asp Leu Met Cys His Ala Thr rhe Thr Met Arg Leu beu '
1730 1735 1740

Ser Pro  val Arg val Pro Asn Tyr Asn Leu Tle Ile Met Asp Glu
1745 1750 1755

Ala His Phe Thr Asp Pro Ala Ser Ile Ala Ala Arg Gly Tyr Ile
1760 1765 1770

ser Thr Arg val Giu Met Gly GTu Ala Ala 6ly Ile Phe Met Thr
1775 1780 1785

Ala Thr  Pro Pro Gly Ser Arg Asp Pro rhe Pro Gln Ser Asn Ala
1790 1795 1800

pro Ile 1le asp Glu Glu Arg Glu Ile Pro Glu Arg Ser Trp Ash
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ser

Fhe

Ard

Asp

val

Arg

Asp

His

Lys

Asn

Asp

Pro

Arg

Asp

Asn

val
1838

Lys
1850

ser
1865

Thr
1880

val
1885

Gly

1310

Say
1825

ASn
1940

Asp

1955

Asn
1970

Gy
1985

Gly
2800

Leu
2015

Tyr
2030

His

Pro

Ash

Giu

Thr

‘Ite

Glu

Ser

Glu

Glu

Ite

AFg

Gly

Pro

Ala

Glu

Ser

Gly

TYr

Asp

ASD

Glu

Ala

AsSn

Asp

Asn

Glu

Ala

va'l

Asp
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1810 1815

Trp

Ile

Lys

val

Ile

Prao

Arg

Ala

Asp

Cys

Thr

Lys

Arg

Trp

Arg

val

Lys

Lys

Lys

Ser

Arg

val

GIn

Gln

Ala

Pro

val

Lys

Leu

Arg

Thr
1825

Ala
1840

va'l
1855

Thr
1876

Glu
1885

Arg

1900

Ile
1915

AP
1930

Tyr
1545

His
1960

Glu
1875

As
1950

Thr
2005

Ala
2020

Trp
2035

Asp Phe Lys Gly

Gly

Iie

Arg

Met

Cys

‘Lay

Arg

1le

Trp

Gly

Ala

Phe

Tyr

cys

Ash

Gin

Thr

Gly

Met

Ala

Gly

Tyr

Lys

Ile

Iie

val

Arg

Phe

Asp

Leu

AsSn

Ala

Lys

Gly

Arg

Met

Glu

Ile

Asp

Asp

val

Asp
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Ile

sar

ASD

Asn

Pro

Pro

Ile

Gly

Ala

Pro.

Gly

Ley

Ala

Gly

LyS
1830

Ala
1845

Trp
1875

Phe
1890

val
1805

Met
1920

Glu
1950

LYS
1965

Ser
1980

Glu
1995

Met
2010

Ala
2025

val
2040

Thr

Ala

Lys

Asp

Lys

Ite

Pro

Arg

Pro

Met

Met

Tyr

Arg

Glu

Lys

val

Cys

Thr

Phe

Ala

Let

val

AST

Leu

L.eu

Phe

Arg

Arg

Gly

Asn
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Gn

Gly

Tyr

Gly

Leu

Leu

His

Leu

Met

Ile

His

Leu

Glhn

Thr

Leu

Leu

Tle
2045

Glu
2060

ser
2075

Arg
2090

Pro

2105

Ala
2120

Ala
2135

Thr
2150

ser
2163

Ile
2180

Trp
2195

Leu
2210

Leu
2225

Mat
2240

Gly
2255

ASp
2270

Lol

Arg

Asp

Lys

Thr

val

Leu

Leu

Ala

The-

Ite

Ile

Thr

Ala

Leu

Ile
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T™r

clu Glu Asn val

Lys

Pro

ser

Phe

Leu

sar

leu

Arg

Ala’

Ala

Pro

Tyr

Asn

Gly

Asp Leu Arg

Lys Leu

Leu Ala

Leu Thr

Met Thr

His Thr

Glu Leu

Ala Thr

Gly Ile

ser Ile

Ala ser

GHi Pro

val vai

Glu Met

ser Ite

2050

Lys
2065

Leu
2080

Len
2095

Glin
2110

Ala
2125

Pro
2140

val
2155

Gy
2170

Leu
218%

Ile
220D

alu
2215

Ile
2230

Gly.
2245

Ala
2260

Pro
2275

Glu val Glu Ile Trp

Pro

Lys

Asn

Lys

Glu

Gly

Thr

Lys

Leu

Ile

Lys

Ala

fhe

The

Ala

Arg

Glu

l.eu

aAla

Ala

Thr

Gly

Met

Trp

feu

Gin

Ile

leu

Glin

ser

Trp Leu

Phe Lys

Ile Thr

Arg ASp

Gly Gly

Leu Glu

Gly 1le

Thr Leu

Tyr Ala

atu Phe

Arg Thr

Ley Thr

Glu Lys

Gin Pro

Ala Trp
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2145
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2220

val
2235

Thr
2250
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2265

Thr
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Fhe
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Leuw.

GIn

val
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Gln

ile

Asp

Ala

Lys

ASh
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val Ala_ Thr thr phe val Thr Pro Met Leu Arg His Ser Ile Glu
2285 2290 2295

Asnh Ser Ser val Ash val ser Leu Thr Ala Ite Ala Asn Gin Ala
2300 2305 2310

The val Leu Met Gly Leu Gly Lys Gly Thp Pro Leu Ser Lys Met
2315 2320 2325

Asp Ile Gly val Pro Leu Leu Ala Ile Gly Cys Tyr Ser Gln val
2330 2335 2340

Asn Pro Ile Thr Leu Thr Ala Ala Leu Phe Leu Leu val Ala His
2345 2350 2355

Tyr Ala Ile ITe Gly Pro Gly Leu GTn Ala Lys Ala Thr Arg Giu
2360 2365 2370

Ala Gln tys arg Ala Ala Ala Gly Ile Met tys Asn  Pro Thr val
2375 2380 2385

Asp Gly ZIie Thr val Ile Asp Leu Asp Pro Ile Pro Tyr Asp Pro
2390 2385 2400

Lys Phe &Glu Lys 6In Leu Gly GIn val Met teu Leu val Leu Cys
2405 2410 2415

val Thr Gln val teu Met Met Arg Thr Thr Trp Ala Leu Cys Glu
2420 2425 2430

Ala Leu Thr Leu Ala Thr Gly Pro Ile Ser Thr Leu Trp Gtu Gly
2435 2440 : 2445

Asn Pro  Gly Arg Phe Trp Asn Thr Thr Ile Ala val ser Met Ala
2450 24535 2460

Asn Ile rhe Arg Gly Ser Tyr Leu Ala Gly Ala Gly Leu teu Phe
2465 2470 2475

ser Ile Met Lys Asn Thr Thr Asn Thr Arg Arg Gly Thr Gly Asn
2480 2485 2490

Ile €1y Glu Thr Led Gly GJU Lys Trp Lys Ser Arg Lau Ash Ala
2495 2500 2505

Leu Gly Lys ser Glu Phe GIn ITe Tyr Lys Lys Ser Gly Ile Gin
2510 2515 2520 ‘
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Glu val Asp Arg Thr Leu Ala Lys Glu Gly Ile Lys Arg Gly Glu
2525 2530 2535

Thr Asp His His Ald val Ser Arg Gly Ser Ala Lys Leu Arg Trp
2540 2545 2550

phe val Glu Arg asn met val Thr Pro Gluo Gly Lys val val asp
2553 2580 2565

Leu Gly Cys Gly Arg Gly Gly Trp Ser Tyr Tyr Cys Gly Gly Leu
2570 2575 2580

Lys Asn val Arg Glu val Lys Gly Leu Thr Lys Gly Gly pro Gly
2585 2590 2595

His GTu Glu #ro Ile Pro Met Ser Thr Tyr &ly Trp Asn Leu val
2600 2605 2610

Arg Leu GIn Ser Gly val Asp val Phe Phe Ilte Pro Pro Glu Lys
2615 2620 2625

Cys Asp Thr Leu Leu Cys Asp Ile Gly Glu Ser Ser Pro Asn Pro
2630 2635 2640

Thr val Glu Ala Gly Arg Thr Leu Arg val Leu asn  Leu val 6lu
2045 2650 2655

ASn Trp Leu Ash Asn Asn Thr GIn Phe Cys Tle

Lys val Leu Ash
2660 2665 2670

Pro Tyr Met Pro Ser val Ile Glu Lys Met Glu Ala Leu GlIn Arg
2675 2680 2685

Lys Tyr Gly Gly Ala Leu val Arg Asn Pro Leu Ser Arg Asp Ser
2690 2685 2700

Thr His Glu Met Tyr Trp Val Ser Asn Ala ser Gly Asn Ile val
2705 2710 2715

Ser Ser val Ash Met Ile Ser Arg Met Leu Ile Asn Arg Phe Thr

2720 2725 2730
Met Arg Tyr Lys Lys Ala Thr 7Tyr Glu Pro Asp val Asp Ley Gly
2735 4 2740 2745

ser ¢ly Thr Arg Asn Ile Gly Ile Glu Ser Glu Ile Pro Asn Leu
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2750 2755 2760

Asp T1e TIle ¢ly Lys Arg Ile &lu Lys Ile Lys §ln Glu His Glu
2765 2770 2775

Thr Ser Trp His Tyr Asp GIn Asp His Pro Tyr Lys Thr Trp Ala
2780 2785 2790

Tyr His Gly Ser Tyr 6lu Thr Lys 61n Thr Gly Ser Ala Ser Ser
2795 2800 2805

met val aAsn Gly val val arg Leu Leu Thr Lys Pro  Trp Asp val
2810 2815 2820

val Pro Met val Thr Gin Met Ala Met Thr Asp Thr Thr Pro Phe
2825 2830 2835

Gly Gin GIn Arg val phe Lys Glu Lys val Asp Thr Arg Thr Gln
2840 2845 2850

Glu Pro  Lys Glu Gly Thr Lys Lys Leu Met Lys Ile Thr Ala Glo
2855 2860 2865

Trp Leu Trp Lys Glu Leu Gly Lys Lys Lys Thr Pro  Arg Met Cys
P 2870 Seys 0 Sggo o en Y

Thr Arg Glu Glu Phe Thr Arg Lys val Arg Ser Asn  Ala Ala Leu
2885 2890 2805

Gly Ala Ile pPhe Thr Asp Glu Asn Lys Trp Lys Ser Ala arg Glu
2900 2505 2910

Ala val Glu Asp Ser Arg Phe Trp Glu Leu val Asp Lys Glu Arg
2915 © 2920 2925

Asn Leu His Lew glu Gly Lys Cys Glu Thr Cys val Tyr Asn Msat
2930 2435 2940

Met Gly Lys Arg Glu Lys Lys Leuy Gly Giu Phe Gly Lys Ala Lys
2945 2950 2955

Gly ser Arg Ala ITe Trp Tyr M™et Trp Led Gly Ala Arg Phe Leu
2860 2965 2970

Glu Phe Glu Ala Leu Gly Phe Leu Asn Glu Asp His Trp Phe Ser
2975 2980 2885
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Arg Glu Asn Ser Leu Ser Gly val Glu Gly Glu Gly Leu His Lys
2590 2995 3000

Leu Gly Tyr Ile Leu Arg Asp val Ser Lys Lys Glu Gly Gly ala
3005 3010 3015

Met Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile Thr Leu

Tyr
3020 3025 ' 3020

Glu Asp  Leu Lys Asn Glu 6¢Tu Met val Thr Asn His Met Glu Gly
3035 3040 3045

Glu His Lys Lys bLeu Ala Glu Ala Ite Phe Lys Leu Thr Tyr Gln
3050 3055 3060

Asn Lys Vval val arg val Gln Arg Pro Thr Pro Arg 6Gly Thr val
3065 3070 3075

Met Asp Ile 1Te Ser Arg Arg Asp GIn Arg Gly Ser Gly Gin val
3080 3085 3090

Gly Thr Tyr Gly Leu Asn Thr phe Thr Asn Met Glu Ala Gin Leu
3095 3100 3105

Ile Arg GIn Met Glu Gly Gilu  Giy val Phe Lys Ser Tle Gln His
3110 3115 3120

Leu Thr Ile Thr Glu Glu Ile Ala val &ln Asn Trp tLeu Ala Arg
3125 3130 3135

val Gly Arg Glu Arg Leu Ser Arg Met Ala Ite Ser Gly Asp Asp
3140 3145 3150

Cys val Vval Lys Pro iteu Asp Asp Arg Phe Ala Ser Ala Leu Thr
3155 3160 3165

Ala Leu Asn Asp Met Gly Lys Ile Arg Lys Asp Ile Glin Gln Trp
3170 3175 3180

Glu Pro  Sar Arg Gly Trp Asn Asp Trp Thr Gin val Pro Phe Cys
3185 3190 3195

ser His His pPhe His Glu Leu Ile det Lys Asp Gly Arg val Leu
3200 3205 321¢

val val pro Cys Arg Asn Gin Asp Glu Leu Ile Gly Arg Ala aArg
3215 3220 3225
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ITe ser GIn Gly Ala Gly Trp Ser Leu Arg Giu Thr Ala Cys Leu
3230 3235 3240

Gly Lys Ser Tyr Ala Gln Met Trp Ser Leu Met Ty

r  Phe His Arg
3245 3250 3255

Arg Leu Arg Leu Ala Ala Asn Ala ITe Cys Ser Ala val pro

Asp .
3260 3265 3270

ser His Trp val Pro Thr Ser Arg Thr Thr Trp ser TIle His Ala
‘3275 3280 3285

Lys His Glu Trp Met Thr Thr Glu Asp Met Leu Thr val Trp Asn
3290 3295 3300

Arg val Trp Ile GIn GTu Asn Pro Trp Met Glu Asp Lys Thr pPro
3305 3310 3315

val Glu Ser Trp Glu ¢lu ITe Pro Tyr Leu Gly LYS Arg Glu Asp

3320 3325 3330
GIn Trp Cys Gly Ser Leu Ile Gly Leu Thr Sar Arg Ala Thr Trp

3335 3340 3343
Ala Lys Asn Ile Gln Ala Ala Ile Asn Gin val Arg Ser Leu Ile

3350 3355 3360
Gly Asn Glu Glu Tyr Thr Asp Tyr Met Pro Ser Met Lys Arg Fhe

3365 3370 3375
Arg Arg Glu Glu Glu GTu Ala Gly val Leu Trp

3380 3385
<210> 19
<211> 10717
<212> DNA
<213> Artificial sequence
<220> .
<223> Dengue virus serotype 3, MvS
<4Q0> 19 .
agttgttagt ctacgtggac cgacaaagac agattctttg agggagctaa getcaatgta 60
gttctaacag trtttraatt agagagcaga tctctgatga ataaccaacy gaaaaaggeg 120
aaaaacacyc ctticaatat gotgaaacgc dagagaaacc gegtgtcgac totgeaacag 180
ctgacaaaga gattctcact tggaatgctg cagggacgag gaccattaaa actgttcatg 240
gcecctggtgy cgtteottog tricctaaca atcccaccaa cagcagygat attgaagaga 300
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tgaggaacas
ggaaggatgce
attccaacag
gggaagaatg
acactcatag
cacattaccy
grgacttatg
ttagctceee
ggagcrgoa
atactageecc
tttatactat
agagattitg
gggratgiga
gaggeracee.
acaaccgact
aactacgtygt
ggcaagggaa
gtggtgcaac
caccaggtgg
gctgaageca
ttggatttca
caatggtict
tygaacagga
gtrgttcttg

caaaccucad

aaattggaac

gaagtctcocg

geaccetgca

ctgatcacag

cctecttity

tggtacaaga
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ttaaaaaatc
tgaacatctt
tgatggeytt
aaagaggaaa
ctatggatct
aagtggagcc
gaacatgcaa
atgttggcat
gacaagtcga
tatttottge
taatgetoggt
tggaaggcct
ctaccatyge
aactggcgac
caagatgtec
gtaagcatac
gettggtgac
atgagaacct
gaaatgaaac
ttttacctga
atgaaatgat
ttgacttace
aagagcttct
gatcacaaga
gaggcacaag
tcaagaggat
azacgcagca
agattccttt
ccaatccagt
gagaaagtaa

agggaagctc

aaaagctatt
gaataggaga
ccatttaacc
atccctactt
gggagagatg
tgaagacatt

tcaagcetgga

gggactggac

gaaggtagag
ccattacata
taccocatee
atcgggaget
taagaacaag
cctaaggaag
cacccaaggg

atacgtggac

atgcgcgaaa

caaatacacc

geagggagtc

-atatggaacc

ctcatigaca
cctaccatgg
tgtgacattt
gggagcaatg
tatctitgeg
gagctatgea
tgygacaata
ctecacggag
ggtgaccaag
catagtaatt

gattgggaag

aatgttttga
cgcagatctg
acgcgtgatg
tteaagacag
tgtgatgaca
gactgctggt
gagcatagac
acacgeactc
acatgggccce
ggcacttoct
atgacaatga
acgtgagrty
ceccacgotay
ctatgcattg
gaagcgattt
agaggcetggg
tttcaatgtt
gtcatcatca
acggctgaga
ctcgygctay
atgaagaaca
acatcaggag
aaaaatgcac
catacagcac
gggcacttaa
atgtgettoa
ctcattaagg
gatggacaag
aaggaggagce
ggaattggag
argttcgagy

gagggttcag
caggcatgat
gagagoogeg
cctetggaat
cqggtcactta
gcaaccttac
gcgataagag
aaacctyggat
ttaggcacec
tgacccagaa
gatgtgtagg
acgtggtgct
acatagaget
agggaaaaat
tacctgagga
gaadcggttg
tagaatcaat
¢agtgcacac
taacacccea
aatgctcacc
aagcatggat
cttcagcaga
atgcaaaaaa
tgacaggagc
aatgtagact
gtagetttgt
ttgagtacaa
gaaaagctct
ctgtcaacat
acaaagcect

ccactgeeay
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gaaagagatt
cattatgcty
catgattgtg
caacatgtge
caaatgeece
atcgacatgg
atcagtgocy
gtcggctgaa
agggtttace
agtggttart

agtaggaaac

cgagracggt
tcagaagace
taccaacata
gcaggaccag
tggtttgttt
agagggaaaa
aggagaccaa
ggcatcaace
acggacaggt
ggtacataga
agcaccaact
gcaagaagta
tacagagatc
caagatggac
gttgaagaaa
aggggaagat
caatggcaga
tgaggctgaa
gaaaatcaac

aggtgcaagg

360
420
480
540
600
660
720
780
840
300
960
1020
1080
1140
1200
126G
1320
138¢
1440
1500
1560
1620
1680
1740
1800
1860
i9z20
1980
2040
2100
2160



tgcatggcca
tcattaggga
gretectgga
daaaaatactt
gtcatggtoc
ggcagtggga
ccagaatccc
ggaatccgot
aatcacattc
atcatgcagg
agaacatggy
Qatggccccg
gaagactatg
gatgrtattct
gccoatatag
tetticattg
grgcragaaa
tatagaccag
gactttgatrt
Ccctettiga
Tgcacattac
agaccattga
caggtcgaca
aggaccegag
atcacaggga
atgacggatg
agaccaactt
actactatag
actgatgcgt
caattggeag
gcatggaaag

tcctcacage
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Tcttgggaga

cacagcctag

gactttggat

cagtoggtoy

aaatggteca ccaaatatit gggagtgctt acacagcect

tgatgaaaat
ctatgtcatt
aggccgatag
tettcatcac
cttcaaaact
cagtaacaag
tatcagaaaa
caggaaaacg
gcaaagcaaa
aaacagecaga
gctttggagt
gcgactcaaa
gttattggat
aagttaaaaa
gtgagatgat
gctaccatac
tctgtgatgg
gaacaaccac
caccgetaaq
aggagaaaga
acttEtcact
taggaacgaa
acatgtcett
acataggtrat
ttgeagergy
gaattgtact
tagccttagg
tgactatcat
tgagttgcac

aAaaaaacaga

tggaataggt
ttcatgeate
tggttgegtt
agacaacgty
agetrtcaget
actggagaat
Ttgaggtgaag
atctctocgyg
aatgctctct
atgecccaac
attcaccacc
actcatgtca
agazagigca
ctgccactgg
aattccaaag
acaaataaca
aacaacagtg
tgcctcotgga
aracagaggt
agagaatttg
aggagtcttg
acatgcaata
tagagacctyg
gagcgtgact
actactcttg
cctetoeccag
catgatggtc
ggctatcttg
aatattggca

ttggatacca

gtccrcttasa
gcggecggea
gtgagctgga
cacacatgga
atccagaaag
ctgatgtgga
ttaactarta
cetcageeca
acagagtctc
acaaatagad
aatatatggc
geggecataa
Ctcaatgaca
ccaaaatcac
aatctegety
ggaccatggc
gtagtgactg
aaactcataa
gaggatgggt
gtcaactcct
ggaatggcat
ctactagttg
ggaagagtga
tatcttgeee
agaaagctga
agcaccatac
ctcaaaatog
tgegtoccaa
gtggtgiccg
ttageattge

cctggatagg
ttgtgacact
aaaacaaaga
cagaacaata
cccatgaaga
aacaaataac
tgacaggaga
ctgagetgaa
ataaccagac
cttggaattc
taaaattgaa
aagacaacag
catggaagat
acaccctctyg
gaccagtgtc
atctaggtaa
aggactgcega
cagaatggtg
gctggtacag
tggtcacage
tgttectgga
cagrtttetrt
tggttatggt
tactagcage
cciccaagga
cagagaccat
tgagaaatat
acgcagtygat
titccceact

cgatcaaagg

Page 184

tarttrgaat
atttggtgga
gttgaactca
gtatitggga
actgaaatgt
caagttccaa
goacattigt
accagaattg
catcaaagga
gtattcatgg
ctttctecatt
gttggaa@tt
agaaaaacag
agcegteeat
agagaaagcc
gagcaatgga
tgaacacaac
gcttgagaty
aaatagagga
ctgecgatct
gatggaaatc
tygacatogg
ggaaatgett
tgtgacattyg
aggcgeeact
ctteaaagec
artgatgatg
tcttgagtty
ggaaaagtat
attacaaaac
gttcttaaca

tctcaateea

2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
348D
3540
3600

3660

3720
3780
3840
3500
3960
4020
4080



acagcratrt
gaggctatca
attcecatga
ggacgatcgg
gagatatcag
ataaaaaaty
atcicaggac
gtgaagaaac
gotgaactgy
atcyggagecog
getgttctaa
ctaatatcat
caggtatigg
ttcaaaacca
ggatctccaa
acaaggagtg
ceagagarcg
ggagcgggaa
ttgagaacat
agaggacttc
attgtggacc
ccaaactaca
gctagaggat
geoaciceoc
gaaagagaaa
gggaagactg
aggaaaaaty
aagactagaa
aatttcaagq
gatggtgaag

caaagaagag
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ttctaacaac

tggcagtcyy

caggaccatt
ccgatttgga

gaagcagtec

aagaggaaga

ttetreetgt
aacgggecay
aagatggage
gagtttacaa
tgcataaagg
atggaggagg
cactggagec
acgeccggaac
tratcgacaa
gagcatatyt
aagatgacat
agacgaagag
taatctinge
caataagata
taatgtgtca
acctgattat
acatctcaac
cdggaageag
teectgaacy
ttiggttcygt
gaaagaaagt
ccaatgattg
ctgagagggt
agcgggtgat
ggagaatagg

ccrctcaaga
gatggtgage
agtggcigga
actggagaga
aatcctgtea
azcCaaacacty
atcaatacca
agtattgigg
ctatagaatt
agaaggaaca
aaagaggatt
ctggaagtta
tggagaaadt

.aataggtgct

aaaaggaaaa
gagtgctata
tttccgaaag
atacctticcyg
ccccactaga
ccagacccca
tgccacattt
catggacgaa
tcgagtogag
agacceattt
ctegtggaat
tccaagtata
gatacaactc
ggacttcgtg
tatagaccce
tctggcagga

aagaaatoca

accagcaaga
attttagcca
gggctectoa
gcageegatyg
ataacaatat
accatactca

atcacggcag

gatgttectt

aagcaaaaag
ttecatacaa
gaaccatcat
gaaggagaat
ccaagagcecqg
gtatctctgg
grtgtgggtc
gccecagactg
agaagactga
geeatagtca
gttgtggcag
gccatcagag
accatgagsc
gceeatttca
atgggrgagy
¢cteagagea
t.ccggacatyg
aaagcaggaa
agtaggaaga
gttacaactg
agacgctgca
cctatgecag

aaaaatgaga

aaaggagcty
gtictetect
crgtgtgeta
fcaaatygga
cagaagatgg
ttagaacagg
cagcatggta
CATCCLALe
ggattetrgg
tgltggcatgt
gagcggacgt
ggaaggaagg
Tecaaacgaa
actttictce
trtatggtaa
aaaaaagcat
ccatcatgga
gagaagctat
ctgaaatgga
ctgrgcacac
tgctatcacc
cagacecage
cagcigggat
atgcaccaat
aatgggtcac
atgatatage
ccrttgattc
acatttcaga
tgaaaccagt
tgacecacte

atgaccagta
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gecattaaat
aaazaargat
cgtgcrcact
agaccaggca
tagcatgtcg
atrgctggtg
cctgtgggaa
catgggaaag
atattcccag
cacacgtggce
caagaaagac
agaagaagtc
acctggtctt
tggaacgtca
togtgrtgrt
tgaagacaac
cetccaceea
aazacggggt
ggaagccctt
cgggcgggag
agttagagtg
aagtatagca
tTtttatgaca
catagatgaz
ggatittaaa
agcttgecty
tgagtatgtc
aatgggtycc

catactaaca

tagtgeagea

catatacaty

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
5640
5700
5760
5820
5880
5940



ggggaacctc
gataacatca
gtggatgcea
ttaatgagaa
sactacgcag
aacgtggaag
ttggatgcta
ggaagaaagt -
actcagaagg
ggaagggcgt
ctgacacttc
atagggaaga
gcacdaatac
ttgcttattc
gtcatagcca
aaaacgaaga
ctggacatag
gttacaccaa
atagccaacc
gacatcggag
acagcagctc
aaagcaacca
gatggaataa
ttgggacaag
tgggetotgt
aatccaggga
agttacttoy
/ggggaacty
ttgggaaaaa
ttagcaaaag
gcaaaactga

ctcggtigtg
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tggaaaatga
acacgeccaga
ttgatggega
gaggagacct
acagaaggig
ttgaaatcty
dgatctatte
ctctgacect
caagagacygc
acaaccatge
tggctacagt
tgaccctogg
agccacactg
cagaacctga
TCctcacagt
aagatctcgg
atcracgtcc
tottygagaca
aagcracagt
ttccectrct
ttitctratt
gagaagctca
cagtgattga
taatgetceet
gtgaggettt
ggttttggaa
ccgdagetyg
gradacatagg
gtgaattcca
aaggcattaa
gatggttcygt
gcagaggagg

tgaagactgt
aggaatcatt
ataccgcrg
accagrctgo
gtgttttgat
gacaaaagaa
tgacccactg
gaacctaatc
actggacaac
tctcagtogaa
cacgggagge
aatrgtoctgc
gatagcagct
aaaacagaga
ggtggeoegea
attgggaagc
tgcatcagea
tagcattgaa
gttaatgggt
cgccatigga
ggtagcacat
gaaaagagca
cctagatcca
agtectetge
aaccttaget
cactaccatt
acttcetettt
agagacgctt
gatctacaag
aagaggagaa
tgagagaaac

ctggtcatac

gcacactgga aagaagctaa aatgctccta

cctagcatgt
agaggagaag
ttggcetaca
ggagtcaaga
ggggaaagga
gcgctaaaag
acagaaatgg
ttagcagrge
ctgccggaga
atctrtttat
ataatcacgg
tcaataatac
acaccccaag
accatggcaa
attgcaaccc
tggacgctgt
aattcctcag
ctegggaaagy
tgctacteac
tatgecatea
gcggegggca
ataccttatg
gtgactcaag
accgggecca
géggtgtcaa
tctattatga
ggagagaaat
asaagtggaa
acggaccatc
atggtcacac

tattgtggag

tcgaaccaga
caaggaaaac
gagtggcage
acaaccaaat
agaaattgaa
aatttaagga
gtaggetcee
tgracacgge
ccctggagac
tctigatgag
ctagcatect
tggagttitt
acaaccaact
acgagatdag
agcaacccga
atgcegtggc
tgaatgtgtc
gatggccatt
aagtcaaccc
tagggccagg
tcatgaaaaa
atccaaagtt
tattgatgat
tetccacatt
tggctaacat
agaacacaac
ggaaaagoceg
tccaggaagt
acgcetgtgte
cagaagggaa

gactaaagaa
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gcgtgaaaag
ctttgtagac
tgaaggcatc
cctagaagaa
acccagatgg
atttgcagec
aaccticatyg
tgaggcaggt
attgctttta
cgcaaggggc
cctatggtac
tetcatagtt
gacctacgtt
tttcctagaa
gagcaacatc
cacaacattt
cctaacaget
gtcaaagatg
cataactctc
actccaagea
cccaactgtce
tgaaaagcag
gaggactaca
gtgggaagga
ttttagaggg
caacacaaga
attgaacgog
ggaiagaacc
gegaggerca
agtagtggac
tgtaagagaa

6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
5960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860



gtcaaaggec
gggtggaatc
togtgacacat
cgaacactca
ataaaggtic
aaatatggag
tgggtateea
atcaacagat
agcggaacec
agaatagaaa
tacaaaacgt -
atggtcaacg
cagatggecaa
gacacgagaa
tggctrtigga
acaagaaagq
aagtcggeac
aatctccate
aagaagctag
ggagcacgct
agagagaact
agagacgtga
acaagaatca
gaacacaaga
gtgcaaagac
ggtagtggac
atcagacags
gaaatcgcty
atcagtgyagy
gctctaaaty

tggaatgatt
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taacaaaagqg
tagtgcgtct
tattgtgtga
gagtccttaa
tcaacceata
gagccttagt
atgettecgg
ttacaatgag
gtaacatcgy
asataaagca
gggcatacca
gagtggtcag
tgacagacac
cecaagaace
aagaaitagg
tgagaagcaa
gtgagactgt
ttgaaggaaa
gggaattcgy
tcttagagtt
ccetyagigy
gcaagaaaga
cactagaaga
aactagecga
taacaccaag
aagttggeac
tggaggdaga
tgcaaaacty
atgattgtgt
acatgggaaa

ggacacaagt

aggaccagga
tcaaagtgga
cataggggag
cttagragaa
tatgcecctca
gaggaatcca
gaacatagty
atacaagaaa
gatigaaagt
agagcatgaa
tggtagctat
gctgetgaca
gactccattt
gaaagaagygc
gaagaaaaag
tgcageetty
tgaagatagt
gigtgaaaca
caaggcaaaa
tgaagcceta
agtggaagga
gggaggagca
cctaaaaaat
ggecatrte
aggcacagta
ctatggactc
aggagtcrtt
gttagcaaga
tgtgaaacct
gattaggaaa
goeeteetgt

cacgaagaac
gttgacgttt
tcatcaccaa
aattggitga
grcatagaaa
ctctcacgaa
teatcagrga
gccacttacy
gagataccaa
acatrcatggce
gaaacaaaac
aaaccttggyg
ggacaacagc
acgaagaaac
acacccagga
ggggccatat
aggtitiggg
tgtgtgtaca
ggcagcagag
ggattcttaa
gaagggatge
atgtatgecy
gaagaaatgg
aaactaacgt
atggacatca
aatactttca
afaagcatte
gtggagcgeg
ttagatgaca
gacatacaac

tcacaccatt

ccatcocccat
tcttcatece

atcccacagt

acaacaacag

aaatggaagc
actccacaca
acatgatttc
agccggatot
accragatat
actatgacca
agactggatc
acgregtecc
grgtttittas
taatgaaaat
tgtgcaccag
tcacrgatga
agctggttga
acatgatggg
ccatatggta
atgaagatca
acaagctagg
atgacaccgc
taacaaacca
accaaaacaa
tatcgagaag
ccaatatgga
ageacctaac
aaaggttatc
ggttcgcaag
aatgggaace

tecatgagtt
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gtcaacatat
gecagaaaag
ggaagcagga
tcaattttge
actacaaagg
tgagatgtac
aaggatgttg
tgacctcgga
aattgggaaa
agaccaccca
agcatcatcc
catggtgaca
agagasagty
aacaycagag
agaagaattc
gaacaagtgg
caaggaaagy
aaaaagagag
catgtggctt
ctggttctcec
ttacattcta
aggatgagat
catggaagga
ggtggtgegt
agaccaaaga

agcccaacta

aatcacagaa

aagaatggcee
cgctitaaca
ttcaagagga

aatcatgasa

7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
3000
9060
9120
9180
9240
8300
9360
9420
9480
9540
9600
9660
9720



gacggtegeg
atctcccaag
caaatgtgga
tgctcggeag
agacatgaat
gaaaacceat
gggaasagag
g<aaagaaca
acagattaca
tggtagasag
acggaaaaaa
cataaatgec
aaatccggga
aggagaccec
agtctcgetg
gacgctggga
cagaaaatag
e
<212>
<213>

<220>
<223>

<400

20
PRT

20

3389
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tactcgttgt
gagcagggtg
gctigatgta
taccatcaca
ggatgacaac
ggatggaaga
aagaccaatg
tccaagcage
tgccatecat
caaaactaac
ctatgetracc
atagcttgag
ggccacaaac
teccttacaa
gaaggactag
aagaccagag

aatggtgetyg

tecatgtaga
gtctttgeyy
cttccacaga
ttgggttcea
ggaagacatyg
caaaacrcca
gtgcggctca
aataaatcaa
gaaaagattc
atgaaacaag
tgtoagecce
taaactatgce
catggaagct
atcgcageaa
aggttagagg
atcctgetgr

tigaatcaac

Artificial sequence

aaccaagatyg
gagacggect
cgcgacctca
acaagtcgaa
Cigacagtct
gtggaatcat
ttgattgggt
gttagatcce
agaagagaag
gctagaagtc
gtccaaggac
ageotgtage
gtacacatgg
Caatgggggc
agacceceeec
ctectcagea

aggttct

Dengue virus serotype 3, MVS

l\lltet Asn Asn Gin /;_wg Lys Lys Ala Lys Agn Thr
1

Lys Arg Gln ggg Asn Arg val ser Egr val Gln

phe ser égu Gly Met Leu Gln ggy Arg Gly Pro

Ala lLeu val Ala Phe Ley ggg Phe teu Thr Ile

aactgattgg
gtitggggaa
ggCiggcgge
caacctggte
ggaacagggt
gggaggaaat
taacaagcag
ttataggeaa
aggaagaage
aggteggatt
gttaaaagaa
tecacctgag
cgtagtggac
ccaaggcgag
gaaacaaaaa

tcattccagy

cagageccga
gtcttacgee
aaatgctatt
catacatget
gtggattcas
cccatactiy
ggccacctgg
tgaagaatac
aggagtictyg
aagceatagt
gtcaggccat
aaggtgtaaa
tagcggttag
atgaagctgt
acagcatatt

cacagaacge

Pro Phe Asn Met Leu

Gin Leu Thr Lys Arg
30

Leu k§s Leu Phe Met

Pro Pro Thr Ala Gly
&b

Ile teu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala ITe Asn vai
65 70 75 80

Page 188

9780

9840

9900

9960
10020
10080
10140
10200
10260
10320
10380
10440
10560
10560
10620
10680
10717
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l.eu Arg Gly Phe ggg Lys Glu Tle Gly 359 Met feu Asn I1é Leu Asn
95

Arg Arg Arg Arg Ser Ala Gly Met Ile Ile Met teu Ile Pro Thr val
100 105 110

Met Ala Phe His Leu Thr Thr Arg Asp Gly Glu Pro Arg Met Ite val
115 120 125

Gly Lys Asn Glu Arg Gly Lys Ser Leu teu Phe Lys Thr Ala ser Gly
130 135 140

ITe Asn Met Cys Thr iLeu Ile ATa Met Asp teu Gly Glu Met Cys Asp
145 150 155 160

Asp Thr val Thr Tyr Lys Cys Pro His Ile Thr Glu val Glu Pro Glu
165 170 i75

Asp Ile Asp Trp Cys Asn Leu Thr ser Thr Trp val Thr Tyr Gly

cys
186 i85 19¢

Thr Cys asn Gin Ala Gly Glu His Arg Arg Asp Lys Arg Ser val Ala
195 200 205

teu Ala Pro His val Gly Met &ly Leu Asp Thr Thr G1n Thr Trp

Ar
210 215 22

Met Ser Ala Glu Gly Ala Trp Arg GIn val Glu Lys val Glu Thr Trp
225 230 235 249

Ala Leu Arg His Pro Gly Phe Thr Ile Leu Ala Leu Phe teu Ala His
245 250 255

Tyr Ite Gly Thr Ser Leu Thr Gin Lys val val Ile Phe Ile Leu teu
260 265 270

Met Leu val Thr Pro Ser Met Thr Met Arg Cys val Giy val Gly Asn
275 280 285

Arg Asp Phe val Glu Giy Leu Ser Gly Ala Thy Trp val Asp val val
290 293 300

Len Glu His Gly Gly Cys val Thr Thr Met Ala Lys Asn Lys Pro Thr
305 310 315 320

Leu Asp ITe Glu Lew Glin rLys Thr Glu Ala Thr GIn Leu Ala Thr Ley
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325 330 333

Arg Lys Leu Cys Ile Glu 6ly Lys Ite Thr Asn Ile Thr Thr Asp Ser
340 345 350

Arg cys Pro Thr Gln 61y Glu Ala Ile Leu Pro Glu Glu Glin Asp Gin
355 360 365

Asn Tyr val Cys tys His Thr Tyr val asp Arg Gly Trp Gly Asn Gl
,3%0 375 Y P 380 Y

Cys Gly Leu Phe Gly Lys Gly Ser Leu val Thr Cys Ala Lys Phe Gin
385 390 3985 400

cys Leu Glu Ser Tle Glu Gly Lys val val Gin His Glu Asn teu Lys
405 410 415

Tyr Thr val Ile TTe Thr val His Thr Gly asp Gln #is Gln val Gly
420 425 430

Asn Glu Thr ¢ln Gly val thr Ala Glu Ile Thr Pro Gin Ala Ser Thr
435 ) 440 445

Ala Glu Ala Ile Leu Pro Glu Tyr Gly Thr Leu Gly Leu Glu Cys Ser
450 455 460

Pro Arg Thr Gly Leu Asp Phe Asn Glu Met Ile Ser Leu Thr Met Lys
465 47 475 480

Asn Lys Ala Trp Met Val His Arg GlIn Trp Phe Phe Asp Leu Pro Leu
485 490 495

pPro Trp Thr Ser Gly Ala ser Ala Glu Thr Pro Thr Trp Ash Arg Lys
500 505 510

Glu Leu Leu val Thr pPhe Lys Asn Ala His Ala Lys Lys Gln Glu val
515 520 528

val val ieu Gly Ser Gln Glu Gly Ala Met His Thr Ala Leu Thr Gly
530 535 540

Ala Thr Glu Tle &In Thr ser Gly Gly Thr ser ITe phe Ala Gly His
545 550 555 560

Leu Lys Cys Arg Leu Lys Met Asp Lys Leu Glu Leu Lys Gly Met Ser
565 570 575
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Tyr Ala Met Eé’ﬁ Leu ser Ser rhe \;g} Leu Lys Lys Glu \5133 ser Glu

Thr GIn His Gly Thr Ile Leu Ile Lys val Glu Tyr Lys Gly Glu Asp
595 600 605

Ata Pro Cys Lys ITe pro Phe Ser Thr Glu Asp Gly Gln Gly Lys Ala
610 i 615 620 Y

Leu Asn Gly Arg Leu Ile Thr Ala Asn Pro val val Thr Lys Lys Glu
625 630 635 640

G¢lu Pro val Asn Ile glu Ala Glu Pro Pra Phe Gly Glu Ser Asn Ile
645 650 655

val Tle Gly 1le Gly Asp Lys Ala Leu Lys Ile Asn Trp Tyr Lys Lys
660 665 670

Gly ser ser Ile Gly Lys Met Phe Glu Ala Thr Ala Arg Gly Ala Ar
675 i 680 685 4 g

Arg Met ala Ile Leu Gly Asp Thr ala Trp Asp Phe Gly Ser val Gly
690 685 700

Gly val Leu Asn Ser Law Gly Lys Met val His Gln Ile phe Gly Ser
705 710 715 720

Ala Tyr Thr Ala Leu phe Gly 6ly val Ser Trp Met Met Lys Ile Gly
725 730 735

I1e Gly val Leu Leuy Thr Trp Ile Gly Leu Asn Ser Lys Asn Thr ser
740 745 750

Met ser Phe Ser Cys Ile Ala Ala Gly Ile val Thr Leu Tyr Leu Gly
755 760 765

val Mat val 61n Ala Asp Ser Gly Cys val val Ser Trp Lys Asn Lys
770 775 ) 78C

Glu Leu Lys Cys Gly ser Gly Tle Phe Ile Thr Asp Asn val His Thr
785 730 785 800

Trp Thr GTu 61n Tyr Lys Phe Gin Pro Glu Ser Pro Ser Lys Leu Ala
805 810 815

ser Ala Ile GIn Lys Ala His Glu Glu Asp Ile Cys Gly Ile Arg Ser
820 825 &30
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val

Asn

Leu

Thr

Glu

Lys

945

Ile

ser

val

val

vai

Gly

Asp

Pro

Thr

His

850

Iie

Thr

Ser

Alz

930

Giu

Lys

Ala

Lys

Arg

Ile

Lys

Glu

Thr

Glu

913

Tyr

Lys

ASpD-

Leu

Asn
995

Leu

Ley

Gly

Leu

glu

90

Cys

Gly

Gla

Asn

Ash
980

cys
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Glu Asn Leu Met Trp Lys GIn ITe Thr Pro Glu Leu
340 845

ser Glu Asn Giu val Lys Leu Thr Ile Met Thr Gly
B35 860

Ile Met Gin Ala Gly Lys Arg Ser Leu Arg Pro Gin
870 875 880

Lys FyFr Ser Trp Lys Thr Trp Gly Lys Ala Lys Met
885 830 895

Ser His Asn GIn Thr Phe Leu ITe Asp Gly Pro Glu
905 "~ 5io

Pro Asn Thr Asn Arg Ala Trp Ash Ser Leu Glu val
920 925

phe Gly val phe Thr Thr Asn Ile Trp Leu Lys Leu
935 940

asp val pPhe Cys Asp Ser Lys Leu Met Ser Ala Ala
950 955 960

arg Ala val tis ala Asp Met Gly Tyr Trp Ile Glu
565 970 975

Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe ITe Glu
985 990

His Trp Pro Lys Ser His Thr Leu Trp Ser Asn Gly
1000 1005

&ggurclu Sser Glu Met Ile Ile Pro Lys Asn Leu Ala Gly Pro

ser
1025

1015 1020

Gln His Asn Tyr ?rg pro Gly Tyr His Thr Gin 1le Thr

030 1035

Pro Trp His teu Gly Lys Leu Glu Met Asp Phe Asp Phe Cys
1640 1050

1045

Gly Thr Thr val val val Thr Glu Asp Cys Gly Ash Arg Gly
1055 1065

ser

1060

Leu Arg Thr Thr Thr ala ser Gly Lys Leu ITe Thr Glu

1070

1075 1080
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Trp

Cys Cys Arg Ser Cys Thr Leu Pro Pro Leu Arg Tyr Arg Gly
1083 1030 1095

Glu Asp Gly Cys Trp Tyr Gly Met Glu Ile Arg Pro Leu Lys Glu
1100 1105 1110

Lys Glu Glu Asn Leu val Asn Ser Leu val Thr Ala Gly His Gly
1iis 1120 1125

G1n val Asp Asn Phe Ser iLeu Gly val Lteu Gly Met Ala Leu Phe
1130 11385 1140

Leu Glu Glu Met Leu Arg Thr Arg val Gly Thr Ly

: s  His ala Ile
1145 1150 1155

Leu Ley val ala val ser Phe val Thr Leu Ile Thr Gly Asn Met
1160 1165 1170

ser Phe Arg Asp Leu Gly Arg val Met val Met val &Gly Ala Thr
1175 1180 1185

Met Thr Asp Asp Ile Gly Met Gly val Thr Tyr Leu Ala Leu Leu
1190 1195 1200

Ala Ala Phe Lys val Arg Pro Thr Phe Ala Ala Gly Leu Leu Leu
1205 1210 1215

Arg Lys tLeu Thr Ser Lys Glu Leu Met Met Thr Thr Ile Gly Ile
1220 1225 1230

val Leu Leu Ser GIn Ser Thy Ile Pro Glu Thr Ile Leu Glu Leu
1235 1240 1245

Thr Asp Ala Leu Ala Leu Gly Met Met val Leu Lys Met val Arg
1250 1255 1260

Asn Met Glu Lys Tyr Gin teu Ala val Thr Ile met ala Ile Leu
1265 1270 1275

Cys val Pro Asn Ala val Ile teu Gln Asn Ala Trp Lys val Ser
1280 1285 1290

Cys Thr 1Ile Leu Ala val val sSer val Ser Pro teu Phe Leu Thr
1295 1300 1305

Ser Ser Gln GIn Lys Thr Asp Trp Ile Pro Leu ala teu Thr Ile
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1315 1320

‘1310
tys Gly Leu Asn Pro Thr Ala Ile Phe Leu Thr Thr Leu Ser Arg
1325 1330 1335

Thr ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Ile Met Ala
1340 1345 1350

val Gly Met val Ser Ile Leu Ala Ser Ser Leu Leu Lys Asn Asp
1355 1360 1365

ile pro Met Thr Gly Pro Leu val Ala Gly Gly Leu Leu Thr val
1370 1375 1380

Cys Tyr Vval Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu Glu Arg
1385 1390 1395

Ala Ala Asp val Lys Trp Glu Asp Gln Ala Glu Ile ser Gly ser
1400 1405 1410

ser pro Ile Leu Ser Ile Thr Ile Ser Glu Asp Gl

¥  Sepr Met ser
1415 1420 1425

Ile Lys Asn Glu Glu Glu Glu GIn Thr Leu Thr ITe Leu Xie Arg
1430 1435 144¢

Thr Gly Leu teu val Ile Ser Gly Leu Phe Pro val Ser Iie Pro
1445 1450 1455

ITe Thr Ala Ala Ala Trp Tyr Leu Trp Glu val Lys Lys GIn Arg
1460 1465 1470

Ala Gly val Leu Trp Asp val Pro Ser Pro Pro Pro Met Gly Lys
1475 1480 1485

ala Glu Leu Glu Asp Gly Ala Tyr aArg Ile Lys GIn Lys Gly Ile
1430 1495 1500

Leu Gly Tyr Ser GIn Ile Gly Ala 6ly val Tyr Lys Glu Gly Thr
1505 1510 1515

rPhe wis Thr Met Trp His val Thr arag Gly Ala val Leu Met His
1520 1525 1530

Lys Gly Lys Arg XITe Glu Pro Ser Trp Ala Asp val Lys Lys Asp
1835 1540 1545
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Leu Ile sSer Tyr Gly G6ly Gly Trp Lys teu Glu Gly Glu Trp Lys
1558 1555 1560

Glu Gly Glu ¢lu val Gin val Leu Ala Leu Glu Pro Gly Lys Asn
1565 1570 1575

Pro Arg Ala val 6In Thr Lys Pro Gly teu Phe Lys Thr Asn Ala
1580 1585 1580

Gly Thr Ile Gly Ala val Ser Leu Asp Phe Ser Pro Gly Thr ser
1595 1600 1605

Gly Ser pPro Ile Ile Asp Lys Lys Gly Lys val val Giy Leu Tyr
1610 1615 1620

Gly Asn Gly val val Thr Arg Ser Gly Ala Tyr val ser Ala Iile
1625 1630 1635

Ala GIn Thr 6lu Lys ser I1le &lu Asp Ash Pro Glu tle Glu Asp
1640 1645 1650

Asp Ile Phe Arg Lys Arg Arg Leu Thr Ile Met Asp Leu His Pro
1655 1660 1665

Gly Ala &Gly Lys Thr Lys Arg Tyr Leu Pro Ala Zle val Arg Glu
1670 1675 1680

Ala ITe Lys Arg Gly teu Arg Thr Leu Ile Leu Ala Pro Thr arg
1685 1690 1695

val val Ala Ala Glu Met Gluy Glu Ala Leu Arg Gly Leu Pro Ile
1700 1705 1716

arg Tyr Gln Thr Pro Ala Ile Arg Ala val His Thr Gly Arg Glu
1715 1720 1725

Ile val Asp Leu Met Cys His Ala Thr phe Thr Met Arg Leu Leu
1730 1735 1740

Ser Pro. val Arg val Pro Asn Tyr Asn Leu Ile Ile Met Asp Glu
1745 1756 1755

Ala His Phe Thr Asp Pro Ala ser Ile Ala Ala Arg Gly Tyr Ile
1760 1765 1770

ser Thr Arg val Glu Met Gly Glu Ala Ala Gly Ile Phe Met Thr
1775 1780 178%
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Ala Thr Pro Pro Gly Ser Arg Asp Pro Phe Pro Glh  Ser Asn Ala
1790 1795 1800

Pro 1le 1Yle Asp Glu Glu Arg Giu 112 Pro Glu Arg  Ser Trp Asn

1805 1810 1815

ser gly His Glu Trp val Thr Asp Phe Lys Gly Lys Thr val Trp
1820 1825 1830

Phe val Pro Ser Ile Lys Ala Gly Asn Asp Ile Ala_ Ala Cys Leu
1835 1840 1845

Arg Lys Asn Gly Lys Lys Val ITe Gln teu Ser Arg Lys Thr Phe
1850 1855 1860

Asp Ser Glu Tyr val Lys Thr Arg Thr Asn Asp Trp  Asp Phe val
1865 1870 1875

val Thr Thr Asp Ile ser Glu Met Gly Ala Asn Phe Lys Ala Glu
1880 1885 1830

Arg val Ile Asp Pro Arg Arg Cys Met Lys Pro vVal TIle Leu Thr
1895 1900 Y 1905

Asp 61y Glu Glu Arg val Ile teu Ala Gly Pro Met Pro Val Thr
1810 18135 1920

His ser ser Ala Ala GIn Arg Arg Gly Arg Ile Gly Arg Asn fro
1925 1830 1935

Lys Asn  Glu Asn Asp Gln Tyr Ile Tyr Met Gly Glu Pro teu Glu
1940 1943 1955

Ash Asp GIu Asp Cys Ala His Trp Lys Glu Ala Lys Met Leu Leu
1955 1960 1965

Asp Asn  Ile Asn Thr pro Glu Gly Ile Ile Pro Ser Met Phe Glu
1970 1975 1960

Pra Glu Arg Glu Lys val Asp Ala Ile asp Gly Glu Tyr Arg Leu
1985 1350 =Y To9s

Arg 6ly Glu Ala Arg Lys Thr Phe val asp Leu Met Arg Arg Gly
2000 9 2005 P 2010

Asp Leuw Pro val Trp Leu Ala Tyr Arg val Ala Ala Glu Gly Ile
2015 2020 2025
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Asn Tyr Ala Asp Arg Arg Trp  Cys Phe Asp Gly val Lys Asn Asn
2030 2035 2040

Gln Ile teu GIu GIu Asn val Glu val Glu Ile Trp Thr tys Glu
2045 2050 2055

Gily Glu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp Ala Arg Ile
2060 2065 2070

Tyr Ser Asp Pro Leu Ala Leu Lys Glu Phe Lys Glu Phe Ala aAla
2075 2080 2085

Gly Arg Lys Ser teu Thr Leu Asn Leu Ile Thr Glu Met Gly Arg
2090 2085 2100

Leuw Pro  Thr Phe Met Thr 6¢In  Lys Ala Arg Asp Ala  Leu Asp Asn
2105 2110 2115

Leu Ala val Leu His Thr Ala Glu Ala Gly Gly Arg Ala Tyr Asn
2120 2125 2130

His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu Leu Leu
2135 2140 2145

Leu Thr teu Leu Ala Thr val Thr 6Ty 61y Tle Phe Leu phe Leu
2150 7155 2160

Met Ser Ala Arg Gly Tle Gly Lys Met Thr Leu Gly Met Cys Cys
2165 2170 2175

1te ITe Thr Ala ser Ile Leu teu Trp Tyr Ala GIn Ile GlIn Pro
2180 2185 2190

His Trp Ile Ala Ala Ser Ile Ile Leu Glu Phe Phe Leu Ile val
2185 2200 2205

Leu Lea Y¥le Pro Glu Pro Gju Lys Gin Arg Thr Pro Gin Asp Asn
2210 2215 2220

Gin Leu Thr Tyr val val Ile Aala ITe Leu Thr val val Ala Ala
2225 2230 2235

Thr Met Ala Asn Glu Met Gly pPhe Leud Glu Lys Thr Lys Lys Asp
2240 2245 2250

Leu Gly Leu Gly ser Ile Ala Thr ¢In GIn Pro 6Tu Ser Asn Tle
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Leuy

val

AsSn

Thr

Asp

Asn

Tyr

Ala

ASp

Lys

val

Ala

Asn

Asn

Ser

Ala
228%

Ser
2300

val
2315

Tle
2330

Pro
2345

Ala
2360

Gin
2375

Gly
2390

Phe
2405

Thr
2420

Leu
2435

Fro
2450

Ile
2465

Ile
2480

20170111 478484.185 sequence Listing Text
2260 2265

Ile Asp Leu Arg Pro  Ala Ser Ala Trp Thr Leu Tyr
2275 2280

Thr Thr

ser val

Ley Met

Gly val

Ile Thr

Ile 1le

Lys APrg

Ite Thr

Glu Lys

Gln val

Thr Leu

Gly Arg

Phe Arg

mMet Lys

phe

AST

Gly

Pro

Leu

Gly

Ala

val

Gin

Leu

Ala

fha

Gly

Asn

val

val

Leu

Lay

Thr

Pro

Ala

Ile

Leu

Met

Thr

Trp

Sar -’

Thr

T™Hr
2290

Ser
2305

y
2320

ieu
2335

Ala
2350

Ala
2380

Asp
2395

Gly
2410

Met
2425

Gly
2440

Asn
2455

TYr
2470

Thr
2485

Pro

Leu

Lys

Ala

Ala

Leu

Gly

Lau

Gln

Arg

Pro

Thr

Leu

Asn

Met Lteu

Thr Ala

Gly Trp

Ile Gly

Leu Phe

Gin Ala

ITe Met

ASp Pro

val Met

Thr Thr

Iite Ser

The Ile

Ala 61y

Thr Arg Arg

rage 198

Arg

Ile

Pro

Cys

Lau

Lys.

Lys

Ile

Let

Trp

Thr

ala

Ala

His
2295

Ala
2310

Leu
2325

Tyr
2340

Leu
2355

Ala
2370

Ash
2385

Pro
2400

Leu
2415

Ala
2430

Leu
2445

val
2460

Gly
2475

Gly
2490

s5er

Asn

ser

ser

val

Thr

Pro

Tyr

val

Leu

Trp

Ser

Leu

Thr

Ile

GIin

Lys

Gin

Ala

Arg

Thr

ASp

Leu

Cys

Gliu

Met

Leu

Gly

File.txt

Ala

Glu

Ala

Met

val

His

Glu

val

Pro

Cys

aly

Gly

Ala

phe

Ash
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Tie Gly &lu Thr Leu Gly Glu Lys Trp Lys Ser Arg Leu Asn Ala
2495 2500 2505

Leu Gly Lys Ser Glu Phe Gln Ile Tyr Lys Lys ser &ly Ile Glin
2510 2515 2520

GYu val Asp Arg Thr Leu Ala Lys Glu Gly Ile Lvys Arg Gly Glu
2525 2530 2535

Thi Asp His His Ala val ser Arg Gly ser Ala Lys Leu Arg Trp
2540 2545 2550

Phe val GJu Arg Asn Met val Thr Pro Glu 6ly Lys val val Asp
2555 2560 2565

teéu g1y Cys Gly Arg Gly Gly Trp Ser Tyr Tyr Cys Gly Gly Leu
2570 2575 2580

Lys Asn val Arg Glu val tys Gly Leu Thr Lys Gly Gly Pro Gly
2585 2590 2595

His Glu Glu Pro Ile Pro Met Ser Thr Tyr Gly Trp Asn Leu Val
2600 2605 2610

Arg Leu GIn Ser Gly val asp val pPhe phe Ile Pro Pro Glu Lys
2615 2620 2625

Cys Thr Leu Lew Cys Asp Ile Gly Glu Ser $er Pro Asn Pro

ASDp
2630 2635 2640

Thr val &lu Ala Gly Arg Thr teu arg val ieu Asn Leu val Glu
2645 2650 2653

Ash Trp Leu Asn Asn Asn Thr Gin Phe Cys Ile Lys Vval Leu Asn
2660 2665 2670

Pro Met Pro ser val Ile Glu Lys Met Glu Ala Leu Gln Arg

Tyr
2675 2680 2685

Lys Tyr Gly Gly Ala Leu val Arg Asn Pro Leu Ser Arg Ash Ser
2690 2695 2700

Thr His Glu Met Tyr Trp val Ser asn Ala ser Gly Asn Ile val
2705 2710 2715

ser Ser val Asn Met Ile Ser Arg Met Leu t'le Asn Arg Phe Thr
2720 2725 2730
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Met Arg Tyr Lys Lys Ala Thr Tyr Glu Pro Asp val Asp Leu Gly
2740 2745

ser Gly Thr Arg Ast Ile ¢ly Ile Glu Ser Glu I'le Pro Asn Leu
2750 2755 2760

Asp Ile TIle Gly Lys Arg Ile &Glu Lys Ile Lys GIn Glu His 6lu
2785 2770 2775

Thr Ser Trp His Tyr Asp Gln  Asp His Pro Tyr Lys Thr Trp Ala
2780 2785 2790

Tyr #is &ly Ser Tyr €lu Thr Lys Gln Thr Gly Ser Ala Ser ser
2795 2800 2805

Met val Asn Gly val val Arg Leu Leu Thr Lys Pro  Trp Asp val
2810 2815 2820

val pro  met val Thr GIn Met Ala Met Thr Asp Thr Thr Pro pPhe
2825 2830 2835

Gly 6In Gln arg val Phe Lys Glu Lys val Asp Thr Aarg Thr Glin
2840 2845 2850

Glu Pro_ Lys Glu Gly Thr Lys Lys Leu Met Lys Ile Thr Ala Glu
2855 2860 2865

Trp Leu Trp Lys Glu Leu Gly Lys Lys Lys Thr Pro Arg Met Cys
2870 2875 2880

Thr Arg Glu Glu Phe Thr Arg Lys val Arg Ser Asn ala Ala Leu
2885 2880 2895

Gly Ala Ile Phe Thr asp Glu Asn Lys Trp Lys Ser Ala Arg Glu
2900 2905 2910

Ala val Glu Asp Ser Arg Phe Trp Giu Leu val Asp Lys Glu arg
2815 2920 2925

Asn Leu His Leu Glu Gly Lys Cys Glu Thr Cys val Tyr Asn Met
2930 2935 2940

Met Gly Lys Arg GIu Lys Lys Leu Gly Glu Phe Gly Lys Ala Lys
2945 2950 2955

Gly Ser Arg Ala Ile Trp Tyr Met Trp Leu Gly Ala Arg Phe Leu
2960 2965 2970
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Glu Phe Glu ala Leu Gly Phe Leu Asn Glu Asp His  Trp Phe Ser
2975 2980 2985

Arg Glu Asn Ser Leu Ser Gly val Glu Gly 6lu Gly Leu His Lys
2990 2995 3000

Leu Gly Tyr Ile Leu Arg Asp val Ser Lys ityvs Glu Gly Gly Ala
3005 3010 3015

Met Tyr Ala Asp Asp Thr ala Gly Trp Asp Thr Arg 1Ile Thr Leu
3020 3025 3030

Glu Asp Leu Lys Asn 6lu Glu Met val Thr Asn His Met Glu Gly
3035 3040 3045

Glu His Lys Lys Leu Ala Glu Ala ITe Phe Lys Leu Thr Tyr Gin
3050 3055 3060

Asn Lys val val Arg val ¢In Arg Pro Thr Pro Arg Gly Thr vai
3065 3070 3075

Mat ITe ITe Ser Arg Arg Asp Gln Arg Gy Ser Gly GIn val

ASp
3080 3085 3090

Gly Thr Tyr Gly Leu Asn Thr Phe Thr Asn Met Glu Ala Gln teu
3095 3100 3105

Ile Arg GlIn Met &6lu Gly Glu Gly val Phe tys Ser Ile GIn His
3110 3115 3120

teu Thr Ile vhr Glu Glu 1Te Ala val Gln Asn Trp tLeu Ala Arg
3125 3130 3135

val 6y Ard GTu Arg Leu Ser Arg Met Ala ITe Ser Gly Asp Asp
3140 31435 ’ 3150

Cys val val Lys Pro teu Asp Asp Arg Phe Ala Ser Ala teu Thr
3155 3160 3165

Ala Leu Asn Asp Met Gly Lys Ile Arg Lys asp Ile GIin Gin Trp
3170 3175 3180

Glu pPro  Ser Arg Gly Trp Asn  Asp Trp Thr Gin val Pro phe Cys
3185 3190 3185

Ser #His His Phe His Glu teu Ile Met Lys Asp GTy Arg val Leu
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3200 3205 3210

val val Pro Cys Arg Asn Gin Asp Glu Leu Ile Gly Arg Ala Arg
3215 3220 3225

Ile Ser Gin Gly Ala Gly Trp Ser Leu Arg Giu Thr Ala Cys Leu
3230 3235 3240

Gly ser Tyr Ala Gln Met Trp Ser Leu Met Tyr Phe His Arg

Lys
3245 3250 3255

Arg Leu Arg Leu Ala Ala Asn Ala Ile Cys Ser Ala val Pro

Asp v
3260 3265 3270

Ser His Trp val Pro Thr Ser Arg Thr Thr Trp Ser Ile His Ala
3275 3280 3285

Lys His GTu Trp Met Thr Thr Glu Asp Met Leu Thr val Trp Asn
3290 - 3295 3300

Arg val Trp Ile Gln Glu Asn_ Pro Trp Met Glu Asp Lys Thr Pro
3305 3310 3315

val ¢lu Ser Trp Glu Glu Ile Pro Tyr Leu Gly Lys Arg Glu Asp

3320 3325 3330
Gin Trp Cys Gly Ser Leu Ile Gly Leu Thr Ser Arg Ala Thr Trp
333¢ 3340 3345
ala Lys Asn Ile ¢ln Ala Ala I7e Asn Gin val Arg Ser teu Ile
335¢ 3355 3360
Gly Asn  Glu Glu Tyr Thr Asp Tyr Met Pro Ser Met Lys Arg Phe
3365 3370 3375
Arg Arg Glu Glu Glu Glu Ala Gly val Leu Trp
3380 3385
<2il> 21
«211> 10717 oL
<Z212> DNA
<213> Artificial sequence
<220>
<223> Dengue virus serotype 3, WVS
<400> 21
agttgttagt ctacgtggac cgacaaagac agattcittg agggagctaa gctcaatgta 60
gttctaacag trttttaatt agagagcaga totcrgatga ataaccaacd gaaaaaggcy 120
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aaaaacacgc
ctgacaaaga
gcoctggtogg
tggggaacaa
dgaaggatgc
attccaacayg
gggaagaatg
acactcatag
cacattaccg
gtgacttaty
ttagciccec
ggagcitgga
atactagcec
tttatactat
agagatttig
gggtgtgtoa
gaggeccaccce
acaaccgact
aactacgtgt
ggcaagggaa
gtggtgcaac
caccaggrtya
gctgaagcecea,
ttggatttca
caatgottct
tggaacagga
gttgttcttg
caaaccicag
aaattggaac
gaagtctccg

gcaccctgea

20170111 478484.185 Sequence Listing Text File.txt
ctttcaatat

gattctcact
cgttecticy
{taaaaaatc
tgaacatctt
tgatggcgtt
aaagaggaaa
ctatggaict
aagtyggages
gaacatgeaa
atgttggeat
gacaagtcga
tatttcttge
taatgetggt
tggaaggcect
ctaccatggc
aactggcgac
caagatgtce
gtaagcatac
gecttggtoac
atgagaacct
gaaatgaaac
Lrttacctga
atgaaatgat
ttgacitacc
aagagettet
gatcacaaga
gaggcacaag
tcaaggggat
aaacgcagea

agattccrtit

gctgaaacge
tggaatgctg
tticctaaca
aaaagctatt
gaataggaga
ccatttaacc
atcectactt
gygagagatg
tgaagacatt
teaagetaga
gggactggac
gaaggtagag
ccattacats
taccecatcc
atcgggaget
taagaacaaq
cctaaggaag
cacccaaggg

atacgtggac

atgcgcgaaa

caaatacacc
gcagggagtc
atatggaacc
ctcattgaca
cctaccatgy
tgtgacattt
gggagcaaty
tatctitgeg
gagctatgca
tgggacaata

ctecacgoag

gagagaaacc
cagggacgag
atcccaccaa
aatgttttga
cgcagatcty
acgcgtgatg
Ttcaagacag

tgtgatgaca

gactgctggt

gagcatagac
acacgcactc
acatgggecc
ggcacttect
atgacaatga
acgtgggattyg
cccacgetgg
ctatgcatig
gaagcgattt
agagactogyg
tttcaatgtt
gtcatcatca
acggetgaga
ctcgggctag
atgaagaaca
acatcaggag
aaaaatgcac
catacagcac
gggcacttaa
atgtgctiga

ctcattaagg

gatggacaag

gegtgtegac
gaccattaaa
cagcagggat
gagggttcag
caggcatgat
gagageeged
cctetggaat
cggtcactta
gcaaccttac
gcgataagag
aaacctggat
titaggcacce
r.gacccagaa
gatgtgtagg
acgtggtget
acatagagct
agggaaaaat
tacctgagga
gaaacggttg
tagaatcaat

cagtgcacac

tgtgcaacag
actgttcaty
attgazgaga
gaaagagatt
cattatgety
catgattgtg
caacatgtgc
caaatgccec
atcgacatgg
atcagtggeg
gtcggeigaa
agggtttacc
agtggttatt
agtaggaaac
cyagcacgat
tcagaagace
taccaacata
gcaggaccag
tggtttgttt
agagggaaaa

aggagaccaa

taacacccca ggcateaace

aatgctcacc
aagcatggat
ctttageaga
atgcaaaaaa
tgacaggagce
aatgtagact
gtagctttgt
ttgagtacaa

gaaaagctct
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acggacaggt
ggtacataga
aacaccaact
gcaagaagta
tacagagatc
caagatggac
gttgaagaaa
aggggaagat
caatggcaga

186
240
300
360
420
480
540
600
660
720
780
840
200
960
1020
1080
1140
1200
1260
1320
i380
1440
1500
1560
1520
1680
1740
1800
1860
1920
1980



ctgat¢acag
cctectttty
tggtacaaga
cgcatggeca
tcattaggga
gtctcetgga
aazaatactt
gtcatyggtge
ggcagtrgaga
ccagaatccc
ggaatceget
aatcacattc
atcatgeagg
azaacatggyg
gatggccccg
gaagactatg
gatgtattct
gccgatatgg
tettteatty
gtgctagaaa
tatagaccag
gactttgatt
ccctetttga
tgcacattac
agaccattga
caggtcgaca
aggacccgag
atcacagyga
atgacggatg
agaccaactt
actactatag

actgatgcgt
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ccaatecagt
gagaaagtaa
agggaagctc
tcttgggaga
aaatggtcca
tgatgaaaaty
ctatgtcatt
aggccgatag
ttticatcac
cticazaact
cagtaacaag
‘tatcagaaaa
caggaaaacy
gcaaageaaa
aaacagcaga
gcetttggagt
gcgactcaaa
gttattggat
aagttaaaaa
gtgagatgat
geraccatac
tctgtgatgg
gaacaaccac
caccgctaag
aggagaaaga
acttttcact
taggaacgaa
acatgtcett
acataggtat
ttgcagctag
gaattgtact

tagccttagg

ggtgaccaag
catagtaatt
gattgggaag
cacagccetog
ccaaatatit
tggaatagot
ttcatgcatc
tggttgcott
agacaacgtg
agcttcaget
actggagaat
tgaggtgaag
atctctgeag
aatgcteuct
atgccreaac
attcaccacc
actcartgtca
agaaagtgca
ctgccactygg
aattccaaag
acaaataaca
aacaacagtg
tgectotgga
atacagaagt
agagaattty
aggagtcttg
acatgeaata
tagagacctg
gggcgtgact
actactcttg
ccteteecag

catgatggtc

daggaggagc
ggaattggag
atgttcgagg
gactttggat
gggagrgctt
gtcctecttaa
gcggecggea
gtgagctgga
cacacatgga
atccagaaadg
crgatgtgga
Traactatia
cctoageeca
acagagtcte
acaaatagag
aatatatgge
gcggecataa
ctcaatgaca
ccaaaatcac
aatctegetg
ggaccatgge
gtagtgactg
aaactcataa
gaggatgggt
gtcaactcct
ggaatggeat
ctactagtig
ggaagagtga
tatcitgcce
agaaagctga
agcaccatac

ctcaaaatgy

ctgtcaacat
acaaagccct
ccactgecag
cagtoggtyg
acacagccct
cctggatzgg
ttgtgacact
aaaacaaaga
cagaacaata
cccatgaaga
aacaaataac
tgacaggaga
ctgagctgaa
ataaccagac
cttggaatic
tazaatigaa
aagacaacag
catggaagat
acaccotety
gaccagtgtc
atctaggtaa
aggactgcag
cagaatggtg
gotggtacgy
tggtcacage
tgttectgga
cagtticttt
tggttatggt
tactagcage
cctccaagya
cagagaccat

tgagaaatat
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tgaggctgaa

gaaaatcaac

aggtgcaagg
tgttrtgaat
atttggtgga
gttgaactca
gtatttggga
actgaaatgt
caagttccaa
ggacatttygt
accagaattg
catcaaagga
gtattcatygg
ctttctcatt
gttggaagtt
agaaaaacag
agccgtecat
agagaaagcc
gagcaatgga
tcaacacaac
gcttgagatg
aaatagagga
ctgeegatcet
gatggaaatc
tggacatggg
ggaaatgeott
togtgacatig
aggegecact
cttcaaagtc
attgatgatg
tettgagtty
ggaaaagtat

2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3380
3420
3480
3540
3600
3660
3720
3780
3840
3900



caattggcag
gcatggaaag
toctcacage
acagctattt
gaggctatca
attcccatga
ggacgatcgg
gagatatcag
ataaaaaatg
atctcaggac
gtgaagaaac
gcrgaactog
atcggageog
gcrgtriatas

ctaatatcat

caggtattgg
ttcaaaacca
ggatctccaa
acaaggagtg
ccagagatcg
ggagcgggaa
ttygagaacat
agaggacttc
attgtggacc
ccaaactaca
gctagaggat
gecacteeee
gazagagaaa
gggaagacty
aggaaaaatg

aagactagaa
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tgactatcat
tgagttgeac
aaadaacaga
ttctaacaac
tggcagtcgy
caggaccatt
ccgatttgga
gaagcagtee
aagaggaaga
ttittcetgt
aacgggecgg
aagatdgagce
gagtttacaa
tgcataaagg
atggaggagy
cactggagcco

acgecggaac

ttatcgacaa
gagcatatgt
aagatgacat
agacgaagag
taatcttgac
¢Aataadata
taatgtgtca
acctgattat
acatcteaac
cgggaageag
tocctgaacy

Tttggttcgt

gaaagaaagt

ccaatgattyg

ggctatetty
aatattggea
ttggatacca
cctctcaaga
gatggtgagc
agtggctgga
actggagaga
aatcctgtca
acaaacactg
atcaatacca
agtattgtgg
ctatagaatt

‘agaaggaaca

aaagaggatt
ctggaagtta
tggraaaaat
aataggtoct
azaaggaaaa
gagtgctata
tticcgaaag
ataccttecyg
ccccactaga
ccagaccoca

tgccacattt

catggacgaa

TCcgagtggag
agacccattt
ctcgiggaat
tccaagtata
gatacaactc

ggacttcgty

tycgteccaa
gtggtgrceg
ttagcattga
accagtaaga
attttagcca
gggctectea
gcagecgatyg
dtaacaatat
aCcatactca
atcacggcag
gatgttcctt
aagcaaaaag
ticcatacaa
gaaccatcat
gaaggagaat
Ccaagagocg
gtatctctgg
gtigtgggtc
gcccagactg
agadgactga
gccatagtca
grigtggcag
gceatcagag
accatgaggc
gcocatttca
atgggtgagy
cotcagagea
tcecggacatg
aaagcaggaa
agtaggaaga

gttacaactg

acgcagtgat
tttcecceact
cgatcaaagg
aaaggageoty
grictetoct
ctgtgtgeta
tcaaatggga
cagaagatgg
Ttagaacagg
cagcatggra
caceeocace
ggattcttogg
tgtggcatgt
gggcggacgt
ggaaggaagy
tccaaacgaa
actittctec
tttatggtaa
aaaaaagcat
ccatcatgga
gagaagctat
ctgaaatgga
ctgtgcacac
tgctatcacce
cagacccage
cagctggoat
atgcaccaat
aatgggtcac
atgatatagce
cctttgattc

acatttcaga
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attacaaaac
gttcrtaaca
tetcaateds
gccattaaat
dagaaatgat
cgtgcteact
agaccaggea
tageatgteg
attgetggtg
cctgtgggaa

catgggaaag.

atattcccay

cacacgtgge
Caagaaagac
agaagaagtc
acctggtctt
tggaacgtea
tggtgttgtt
tgaagacaac
cctccaccca
asaacggggt
guaagccctt
cgggcygggag
agrragagtg
aagtatagca
ttttatgaca
catagatgaa
ggattttaaa
agcttgeetg
tgagratgtc
aatgggtgcc

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
5460
5520
5580
5640
5700
5760



aatttcaagy
gatgotgaag
caaagaagag
ggggaacctc
gataacatca
gtggargeca
ttaatgagaa
aactacgeag
aacgtggaag
ttogatgcta
ggaagaaagt
actcagaagg
ggaagggcgt
ctgacacttc
atagggaaga
gcacaaatac
Ttgcttattc
gtcatageea
aaaacgaaga
ctggacatag
gttacaccaa
atagccaacc
gacatcggag
acageagete
aaagcaacca
gatggaataa
tTtgggacaag
tgggctotgt
aatccaggga
agttacttyy
aggggaactyg
ttgggaaaaa
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ctgagagggt
agcgogtgat
ggagaatagg
tggaaaatga
acacgccaga
ttgatggcga
gaggagacct
acagaaggtyg
tTtgaaatcty
ggatctattc
ctctgacect
caagaaacgc

acaaccatgce

tggctacagt

tgaccotggg
agccacacty
cagaacctga
tectcacagt
aagatctegyg
atctacgtee
tgttgagaca
aagccacagt
ttecceettct
trttcttiatt
gagaagcica
cagtgatiga
taatgctect
gtgaggettt
ggttttggaa
ccggagetgg
gcaacatagyg

gtgaattcca

tatagaccec
tCrygeagga
aagaaatcca
tgaagactgt
aggaatcatt
ataccgetty
accagtctog
gtgttttgat
gacaaaagaa.
tgacccacty
gaacctaatc
actgpacaac
tctcagtgaa
cacgggagyg
aatgtgctac
gatagcager
aaaacagaga
ggtggecgea
attgggaagc
tgcatcagea
tagcattgaa
gttaatgggt
cgeeattgga
ggtagcacat
gaaaagagca
cctagatcea
agtectctge
aaccttagct
cactaccatt
acttctettt
agagacgett

gatctacaag

agacgctgea
cctatgecag
aaaaatgaga

gcacactgga

tgaaaccagt
tgacccactc
atgaccagta

aagaagctas

cctageatgt tocgaaccaga

agaggagaag
+tagectaca
ggagtcaaga
ggggaaagga
gcgctaaaag
acagaaatgg
ttagcagtygce
ctgecggaga
atctttttat
ataatcacgg
tcaataatac
acaccccaag
accatggcaa
attgeaacce
tggacgetgt
aartcctcag
ctcogggaaag
tgctactcac
tatgccatca
gcggcgggca
ataccttaty
gtgactcaag
accgggceca
gcggtgtcaa

tctattatga

ggagagaaat ggaaaagecg

dadagtggaa

caaggaaaac
gagtggcage
acaaccaaat
agaaattgaa
aatrttaagga
gtaggctccc
tgcacacgge
ccectggagac
tcttgatgay
ctagcatcct
tggagttttt
acaaccaact
acgagatggg
agcaaccega
atgcegtgge
toaatgtgte
gatggccatt
aagtcaaccc
tagggccagyg
tcatgaadaa
atccaaagtt
tattgatgat
tetecacatt
tggclaacat

agaacacaac

tccaggaagt
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catactaaca
tagtgcagea
catatacatg
aatgciccta
gcgtgaaaag
ctttgtagac
tgaaggratc

cctagaagaa

acccagatgg

atttgcagec
aacctycaty
tgaggcaggt
attgctttta
cgcaaggggc
cctatggtac
tctcatagtt
gacctacgtt
tttcctagaa
gagcaacatc
cacaacattt
cctaacaget
gtcaaagatg
cataactctc
actccaagca
cCcaactgtc
tgaaaagcag
gaggactaca
gtgggaagga
tittagaggy
caacacaaga
attgaacgeg

ggatagaacc

5820
5880
5940
6060
6060
6120
6180
6240
6300
6350
6420
5480
6540
6600
6660
6720
6780
6340
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680



ttagcaaaag
gcasaactya
ctoggttotg
gtlaaaggece
ggatggaatc
tgtpacacat
cgaacactca
ataaaggttec
aaatatggag
Tgagtatcca
atcaacagat
agcggaacce
agaatagaaa
tacaaaacgt
atggtcaacy
cagatggcaa
gacacgagaa
tggctttgga
acaagaaasy
aagtcggeac
aatctecate
aagaagctag
ggagcacget
agagagaact
agagacgtga
acaagaatca
gaacacaaga
gtgcaaagac
ggtagtggac
atcagacaga

gaaatcgetg
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aaggeattaa
gatggttcgt
gcagaggagd
taacaaaagg
tagtgegtet
tattgtotga
gagtccttaa
tCaacccata
gagccttagt
atgettecgy
ttacaatgag
gtaacatcgg
aaataaagca
gggcatacca
gagtggtcag
tgacagacac
cccaagaacc
aagaattagg
tgagaagcaa
gtgaggetgt
ttgaaggaaa
gggaaticgg
tcttagagtt
ccetgagtgg
gcaagaaaga
cactagaaga
aactagecga
caacaccaag
aaghtggeac
tggagggaga
tacasaactg

aagaggagaa
tgagagaaac
ctggteatac
aggaccagga
tcaaagtgga
catagggoag
cttagtagaa
tatgcectea
gaggaatcca
gaacatagtg
atacaagaaa
gattgaaagt
agagcatgaa
tggtagctat
gctgetgaca
gactccattt
gaaagaaggc
gaagaaaaag
tgcagectty
tyaagatagt
gtgtgaaaca
caaggcaaaa
tgaagcccta
agtggaagga
gggaggagca
cctaaaaaat
ggccatttitc
aggcacagta
ctatggactc
aggagtcttt
griagcaaga

acggaccatc

atggtcacac

tattgtgoag
cacgaagaac
gttgacgttt
tcatcaccaa
aattggiiga
gtcatagaaa
ctctcacgaa
tcatcagtga
gccacttacyg
gagataccaa
acatcatggce
gaaacaaaac
aaaccttyggd
ggacaacagce
acgaagaaac
acacccagga
guggccatat
aggitttggy
tgtgtgtaca
ggcagcagay
ggattcttaa
gaagggctgce
atgtatgcecy
gaagaaatgg
aaactaacgt
atggacatca
aatactttca

aaaagcattc

gtggggcacy

acgctgtotc
cagaagggaa
gactaaagaa
ccateceeccat
tcttcatoec
atcccacagt
acaacaacac
aaatggaagc
actccacaca
acatgattic
agccggatgt
acctagatat
actatgacca
agactggatc
acgtecgtece
gegttttraa

taatgaaaat

tgtgcaccay

Lcactgatga
agctggttga
acargatagy
cecatatggta
atgaagatca
acaagctagg
atgacaccge
taacaaacca
accaaaacaa
tatcgagaag
ccaatatgga
agcacctaac

araggtrate
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dcgaggetea
agtagtggac
tgtaagagaa

gtcaacatat

-gccagaaaag

ggaagcagga
tcaattitge
actacaaagg
tgagatgtac
aaggatgtig
Tgacctcgga
aattgggaaa
agaccacceca
agcatcatee
catggtgaca
agagaaagtyg
aacagcagag
agaagaattc
gaacaagtgg
caaggaaagg
aaasaagagag
catgtguctt
ctggttetee
Ttacattcta
aggatgggat
catggaagga
ggtggtocgt
agaccaaaga
agcccaacta
aatcacagaa

aagaatggec

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
9300
9360
9420
9480
9540



atcagtggag
gctctaaaty
tggaatgatt
gacggtcgeg
atctcccaag
caaatgtgga
tgctcggeag
aaacatgaat
gasaacccat
gggaaaagag
gcaaagaaca
acagattaca
tggtagaaag
acggaaaaaa
cataaatgee
aaatccggga
aggagaccce
agtctcgety
gacgctggga
cagaaaatgg
S 3

<213>

<220>
<223

<400> 22
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atgattgtgt
acatgggaaa

ggacacaagt

tactegttgt

gagcagggtg
gcttgatgta
taccatcaca
ggatgacaac
ggatggaaga
aagaccaatdg
Tecaagcage
tgccatecat
cadaactaac
ctatgctacc
atagcttgag
ggccacaaac
tcccttacaa
gaaggactag
aagaccagag

aatggtgcty

3389
<212> PRT
Artificial Sequence

tgrgaaacct ttagatgaca ggitcgcaag cgetittaaca

gattaggaaa gacatacaac aatgggaace ttcaagagga

geecttetgt
tccatgtaga
gtctttgegy
cttcecacaga
ttuggitoca
ggaagacatyg
caaaactcca
gtgcggcica
aataaatcaa
gaaaagattc
atgaaacaag
Tgtgagecocco
taaactatgc
catggaagct
atcgcagcaa
aggttagagg
atcctgetgt

ttgaatcaac

tcacaccatt tccatgagtt

aaccaagatg
gagacggect
cgcgacctca
acaagtcgaa
ctgacagtct
gtggaatcat
ttgattgggt
gttagatcce
agaagagaayg
gctagaagte
gtccaaggac
ageotgtage
gtacgcatgg
caatggggyc
agaceeccee
ctectcagea

aggttct

Dengue virus serotype 3, wWvs

aactgattog
gtttggggaa
ggctggeggc
caaccrggic
ggaacagygot
gggaggaaat
taacaagcag
ttataggcaa
aggaagaage
aggtcggatt
gttaaaagaa
tccacctgag
cgtagtggac
ccaaggcgag
gaaacaaaaa

tcattccagg

aatcatgaaa
cagageecga
gtcttacgee
aaatgctatt
catacatget
gtggattcaa
cccatactty
ggccacctyg
tgaagaatac
aggagttctg
aagccatagt
gtcagoccat
aaggtytaaa
tagcggttag
atgaagetgt
acagcatatt

cacagaacgc

Met Asn Asn Gln ;fsxrg Lys Lys Ala Lys Asn Thr Pro Phe Asn Met Leu
1 10

Lys Arg Glu ggg Asn Arg val ser Thr val ¢ln Gin Leu
25

Thr Lys Arg
30

Phe ser %gu Gly Met Leu Gln g&y Arg Gly pro Leu kgs Leu Phe Met
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9600
9660
9720
9780
9840
9900
5960
16020
10080
109240
10200
10260
10320

10330

10440
10500
10560
10620
10680
10717
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Ala %gu val Ala Phe ieu ggg Phe Leu Thr Ile gso Pro Thr Ala Gly

Ile Leu Lys Arg Trp Gly Thffi1E‘Lys Lys Ser Lys Ala Ile asn val
65 70 75 80

Leu Arg Gly phe g;g Lys Glu Ile Gly ggg Met Leu Asn Ile ggu ASH

Arg Arg Arg Arg Ser Ala Gly Met Ite Ile Met Leau Ile Pro Thr val
100 » 105 110

Met Ala Phe His Leu Thr Thr Arg Asp Gly Glu Pro Arg Met Ile val
115 120 125

Gly LYs Asn Glu Arg Gly Lys Ser teu Leu Phe Lys Thr Ala ser gly
136 135 140

ITe Asn Met Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Met Cys Asp
145 150 155 160

Asp Thr val Thr Tyr Lys Cys Pro His Ile Thr Glu val Glu Pro Glu
165 170 175

Asp Ile Asp Cys Trp Cys Ash Leu The ser Thr Trp val Thr Tyr Gly
130 185 190

Thr Cys Asn GIn Ala Gly Glu His Arg Arg Asp Lys Arg Ser val ala
195 200 2035

Lteu Ala Pro His val Gly Met Gly Leu Asp Thr arg Thr Gln Thr Trp
210 215 220

Mat Ser Ala Glu Gly Ala Trp Arg Gin val Glu Lys val Gid Thr Trp
225 230 235 240

Ala Leu Arg His Pro Gly phe Thr ITe Leu Ala teu Phe Leu Ala His
245 250 258

Tyr I¥e Gly Thr Ser Leu Thr Gln Lys val val I'le phe Ile Leu Leu
260 265 270

‘Met Leu val Thr Bro ser Met Thy Met Arg Cys val Gly val G1y'Asn
275 280 285

Arg Asp phe val Glu Gly Leu Ser Gly Ala Thr Trp val Asp val val
220 295 300
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Leu Glu His Gly Gly Cys val Thr Thr Met Ala Lys Ash Lys Pro Thr
305 310 315 326

Leu Asp Ile Glu Leu Gin Lys Thr Glu Ala Thr 61n Leu Ala Thr Leu
325 330 333

Arg LYs Leu Cys Ile Glu Gly Lys Ile Thr Asn ITe Thr Thr Asp Sser
340 345 350

Arg Cys Pro Thr Gin Gly 6lu Ala Ile teu Pre GHu Glu.Gln Asp Gln
355 360 365

Asn Tyr val Cys Lys His Thr Tyr val Asp Arg Gly Trp Gly Asn Gly
370 375 380

Cys Gly teu Phe Gly Lys Gly Ser Leu val Thr Cys Ala Lys Phe GlIn
385 3590 385 400

Cys teu Glu sSer Ile Glu Gly Lys val val Gln His Glu Asn Leu Lys
405 410 415

Tyr Thr val Ile Tle Thr val #is The Gly Asp GIn His G¢1In val gly
420 425 430

Asn Glu Thr Gin Gly val Thr Ala Glu Ile Thy Pro Gin Ala Ser Thr
435 440 445

Ala Glu Ala Iie Leu Pro Glu Tyr Gly Thr Leu Gly teu Gglu Cys Ser
450 45 460

Pro Arg FThr Gly Leu Asp Phe Asn Glu Met Ile Ser Leu Thr Met Lys
465 470 475 430

Asn Lys Ala Trp Met val His Arg Gin Trp Phe Phe Asp Leu Pro Leu
485 490 ' 495

Pro Trp Thr Ser Gly Ala Ser Ala Glu Thr Pro Thr Trp Asn Arg Lys
500 505 510

Glu Leu Leu val Thr Phe Lys Asn Ala His Ala Lys Lys G1n Glu val
515 520 525

val val Leu Gly Ser &ln Glu Gly Ala Met His Thr Ala Leu Thr &ly
530 535 540

Ala Thr &lu Ile Gln Thr Ser 61y Gly Thr ser Ile Phe ATa Gly His
545 550 555 560
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Leu Lys Cys Arg Leu Lys Met Asp Lys Lteu Glu Leu tys Gly Met ser
565 570 57%

Tyr Ala met Cys Leu Ser Ser Phe val teu Lys Lys Glu val Ser Glu
580 585 590

Thr 6ln His Gly Thr Ile teu Ile Lys val &1y Tyr Lys Gly Glu Asp
595 600 605

Ala Pro Cys Lys ITe Pro phe Ser Thr Glu Asp Gly GIn Gly Lys Ala
610 615 620

teu Asn Gly Arg Leu Ile Thr Ala Asn Pro val val Thr Lys Lys Glu
625 630 635 640

Glu Pro val Asn Ile Glu Ala Glu Pro Pro Phe Gly Glu Ser Asn 1le
645 650 855

val 1le Gly 1Te Gly Asp Lys Ala Leu tys ¥le Asn Trp Tyr Lys L¥s
660 665 670

Gly Ser ser Ile Gly Lys Met Phe Glu ATa Thr Ala Arg Gly Ala Arg
675 680 685

Arg Met Ala Ile Leu Gly Asp Thir Ala Trp Asp Phe Gly Ser val Gly
690 695 700

Gly val teu Asn Ser Leu Gly Lys Mer val His &In Ile phe Gly ser
705 710 715 720

Ala Tyr Thr Ala teu Phe Gly Gly val Ser Trp Met Met Lys Iie Gly
725 730 735

ITe Gly val Leu Leu Thr Trp Ile Gly Leu Asn Ser Lys Ash Thr Ser
740 745 750

Met Ser Phe Ser Cys Ile Ala Ala Gly Ite val Thr Leu Tyr Leu Gly
758 760 765

val Met val &In Ala Asp Ser Gly Cys val val Ser Trp Lys Ash Lys
770 775 780

Glu Leu Lys Cys Gly Ser Gly Tle phe Tle Thr Asp Asn val wis Thr
785 780 795 800

Trp Thr Glu &¢In Tyr tys Phe &1n Pro Glu Ser Proa Ser Lys Leu Ala
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805 810 815

Ser ATz ITe GIn Lys Ala His GTu GIu Asp Ile Cys Gly ile Arg Ser
820 825 830

val Thr Arg Let Glu Asn Leu Met Trp Lys GIn Ile Thr Pro glu Leu
835 840 845

Asn His Ile Leu Ser Glu Asn Glu val Lys Leu Thr Ile Met thr Gly
B850 855 8860

Asp Ile Lys Gly Ile Met Gln ala Gly Lys Arg Ser Leu Arg Pro Gln
B8 870 875 880

Pro Thr Glu teu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala Lys Met
885 Y 890 855

Leu Ser Thr Glu Ser His Asn GIn Thr Phe Leu Ile Asp Gly Pro Glu
900 905 910

Thr Ala Gy Cys Pro Asn Thr Asn arg Ala Trp Asn Ser Leu Glu val
915 920 925

Glu Asp Tyr Gly phe Gly val Phe Thr Thr Asn Ile Trp Leu Lys Leu
43¢0 935 940

Lys GTu Lys GIn Asp val Phe Cys Asp Ser Lys Leu Met Ser Ala ala
945 950 955 3960

Ile Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Trp 1le Glu
965 o7 - 975

Ser Ala Leu Asn Asp Thr Trp Lys Tle Giu Lys Ala ser phe Ile Glu
980 885 990

val Lys Asn Cys His Trp Pro Lys Ser Wis Thr Leu Trp Ser Asn Gly
895 1000 1005

val Leus Glu Ser Glu Met Ile Xle Pro Lys Asn Leu Alz Gly Pro
10190 1015 1020

val sar GIn His Asn Tyr Arg ¢fro Gly Tyr His Thr GIn Ile Thr
1025 1030 1035

Gly Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp Phe Cys
1040 1045 1050
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Asp Gly Thr Thr val val val Thr Glu Asp Cys Gly Asn Arg Gly
1055 1060 1085

Pro Ser Leu Arg Thr Thr Thr Ala ser Gly Lys teu Ile Thr ¢lu
1070 1075 1080

Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro Leu Arg Tyr Arg Gly
1085 1080 1085

Glu Asp  Gly Cys Trp Tyr Gly Met Glu Ile Arg Pro lLeu Lys Glu
1300 1305 1110

Lys Glu Glu Asn teu val Asn Ser Leuw val Thr Ala Gly His Gly
1115 1120 1125

Gln val Asp Asn Phe Ser teu Gly val teu Gly Met Ala Leu Phe
1130 1135 1140

Leu Glu Glu Met Leu Arg Thr Arg val Gly Thr Lvs His Ala Tle
1145 1150 1155

Leu Leu Vval Ala val ser phe val Thr Leu Ile Thr Gly Asn Met
1160 1165 1170

ser Phe Arg Asp Leu Gly arg val Met val Met val &ly Ala Thr
1175 1180 1185

mMet Thr Asp Asp Tle gly Met Gly val Thr Tyr Leu Ala Leu Leu
1190 1195 1200

Ala Ala Phe Lys val Arg Pro Thr phe Ala Ala Gly Leu lLeu Leu
1205 1210 ©1215

Arg Leu Thr Ser Lys Glu Leu Met Met Thr Thr Ide Gly Ile

Lys
1220 1225 1230

val Led Leu Ser Glg Ser Thr Ile Pro Glu Thr Ile teu Glu teu
1235 1240 1245

Thr Asp Ala Leu Ala Leu Gly Met Met val Leu L

ys Met val Arg
1250 1255 1260

Asn Met Glu Lys Tyr GIn Leu Ala val Thr Ile Met Ala Iie Leu
1265 1270 1275

Cys val Pro Asn Ala val Ile Leu GIn Asn Ala Trp Lys val ser
1286 1285 1290
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Cys Thr 1Ile Leu aTa val val ser val ser Pro Leu phe Leu Thr
1298 1300 1305

Ser ser Gin Gln Lys Thr Asp Trp Ile Pro Leu Ala Leu Thr Ile
1310 1315 1320

Lys Gly Leu Asn Pro Thr Ala Ile Phe Leu Thr Thr Leu Ser Arg
1325 1330 1335

Thr $er Lys Lys Arg Ser Trp Pro Leu Ash Giu Ala Ile Mmet Ala
1340 1345 1350

val G}y Met val Ser Ile Leu Ala Ser $er Leu lLeu Lys Ash Asp
1355 1360 1365

Tle Pro Met Thr Gly Pro Leu val Ala Gly Gly Leu Leu Thr val
137¢ 1373 1380

Cys Tyr val Leu Thr Gly Arg Ser Ala Asp Lteu Glu Leu Glu Arg
1385 1390 1355

Ala Ala Asp val tys Trp 6lu Asp Gin Ala Glu Ile ser gly ser
1400 1405 1410

Ser Pro Ile Leu ser ITe Thr Ile ser ¢lu Asp Gly Ser Met Ser
14158 1420 1425

Ite Lys Asn Glu &Tu Glu Glu  &In Thr teu Thr Ite Leu Ile Arg
1430 1435 1440

Thr Gly Leu reu val Ile ser Gly Leu Phe Pro val Ser Ile Pro
1445 1450 1455

ITe Thr Ala ala ATa Trp Tyr teu FTrp Glu val Lys Lys Gin Arg
1460 1465 1470

Ala Gly val Leu Trp Asp val Pro Ser Pro Pro Pro Met Gly Lys
1475 1480 1485

Ala Glu Leu Glu Asp Gly Ala Tyr Arg Ile Lys Gin Lys Gly Ile
1490 1495 1500

Leu Gly Tyr Ser Gin Ile 6l Ala Gly val Tyr Lys &lu Gly Thr
15G5 15{0 y 151%

phe His Thr Met Trp His val Thr Arg Gly Ala val Leu Met His

g
1520 1525 1530
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Lys Gly Lys Arg Ile Glu Pro  Ser Trp Ala Asp v

al Lys Lys Asp
1535 1540 1545

teu Ile Ser Tyr G¢ly Gly Gly 7Trp Lys Leu Glu Gly Glu Trp Lys
1550 1555 1560

glu Gly 6lu 6lu val 6ln val Leuw Ala teu ¢Tu Pro Gy Lys Asn
1565 157¢ 1575

Pro Arg Ala val Gln Thr Lys Pro Gly Leu Phe Lys Thr Asn Ala
1580 1585 1590

Gly Thr Ile gly aAla val ser Leu Asp Phe Ser pPre¢ Gly Thr Ser
© 1595 1600 1605

Gty ser Pro Ile Tle Asp Lys Lys Gly Lys val val ¢ly Leu Tyr
1610 1615 1620

Gly Asn @iy val val Thr Arg Ser Gly Ala Tyr val Ser Ala Ile
1625 1630 1635

ala Gln Thr Glu Lys Ser Ile GIu Asp Asn Pro Glu Ile Glu Asp
1640 1645 1650

asp Ile Phe Arg Lys Arg Arg Leu Thr Ile Met Asp Leu His Pro
1655 1660 1665

cly Ala Gly Lys Thr Lys Arg Tyr Led Pro Ala 1le val Arg Giu
1670 1675 1630

Ala Ile Lys Arg Gly Leu Arg Thr Leu Tle Leu Ala. Pro Thr Arg
1685 1690 1695

val val Ala ala Glu Met ¢lu Glu Ala Leu Arg Gly Leu Pro Ile
1700 1705 1710

Arg Tyr Gln Thr pro Ala Ile Arg Ala val His Thr Gly Arg Glu
1715 1720 1725

Tle val Asp Leu Met Cys His Ala Thr phe Thr Met Arg Leu Leu
1730 1735 1740

ser Pro val arg val Pro Asn Tyr Asn Leu Ile Ile wMet Asp Glu
1745 1750 1755

Ala wis Phe Thr asp Pro Ala Ser Ile Ala Ala Arg ¢Gly Tyr Ile
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Ser

Ala

Pro

sSer

Phe

Arg

Asp

val

Arg

Asp

His

Lys

Asn

Asp

Prao

1760

Thr
1775

Thr
1780

Ile
1805

val
1835

LyS
1850

Sep
1865

Thr
1880

val
1885

Gly
1910

Ser
1925

Asn
1940

Asp
1958

Asn
1870

Glu
1985

20170111 478484.185 Sequence Listing Text
1765 1770

Arg val Glu Met

Pro

Ile

His

Pro

Asn

Glu

Thr

Ile

Giu

ser

Glu

Glu

Ite

Arg

Pro

Asp

Glu

ser

Gly

TYyr

Asp

ASp

Glu

Ala

Asn

Asp

Ash

alu

Gly

Glu

Trp

TTe

Lys

val

1le

Pro

AL

Ala

Asp

Cys

Thr

Lys

sSepr

Glu

val

Lys

Lys

Lys

Ser

Alrg

val

Gin

Gin

ala

Pro

val

Gly Glu Ala Ala Gly
1780

Arg
1795

Arg
1810

Thr
1825

Ala
1840

vai
1855

Thr
1870

Glu
1885

Arg
1300

Ile
1915

Arg
1930

Tyr
1945

His
1960

Glu
1975

AsD
1989

ASp

Glu

Asp

Gly

Ile

Arg

Met

Cys

Leu

Arg

Ile

Trp

Gly

Ala

Pro

Ile

phe

Asn

Gln

Thr

Gly

Met

Ala

Gly

TYr

Lys

Ile

Ile

Phe

Pro

Lys

Asp

teu

Asn

Ala

Lys

Gly

Arg

Met

Glu

Ile

Asp
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Pro

Glu

Gly

Ile

sarp

Asp

Asn

PIro

Pro

ITe

Gly

Ala

Pro

Gly

Ile
1785
Gin

1300

Arg
1815

Lys
1%30

Ala
1845

Phe
1890

vai
1905

Met
1820

Gly
1935

Gy
1950

LyS
1965

Ser
1980

Glu
1995

Phe

ser

ser

Thr

Ala

LYS

ASD

Lys

Iie

Pro

Arg

Pro

Met

Met

Tyr

Met

AsSN

Trp

val

cys

Thr

phe

Ala

Ley

val

Asn

L.eu

Leu

Phe

Arg

File.txt

Thr

Ala

Asn

Trp

Leu

Phe

val

Glu

Thr

Thr

Pro

Glu

Leu

Glu

Leu



20170111 478484.185 Seguence Listing Text File.txt
Arg Gly Glu Ala Arg Lys Thr phe val Asp Leu Met Arg Arg Gly
2000 2005 2010

Asp Leu Pro val Trp Leu Ala Tyr Arg val Ala ala Glu Gly Tle
2015 2020 2025 )

Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly val Lys Asn Asn
2030 2035 2040

GIn ITe Leu GIU Glu Asn val @lu val Glu Ile Trp Thr Lys Glu
2045 2050 2055

Gly Glu Arg Lys Lys Lau Lys Pro Arg Trp Leu Asp Ala Arg Ile
2060 2065 2076

Tyr Ser Asp Pro Leu Ala teu Lys Glu Phe Lys Glu Phe Ala Ala
2075 2080 2085

Gly Arg Lys Ser Leu Thr Leu Asn Leu Tle Thr Glu Met Gly Arg
‘ 2090 2095 2100

teu Pro Thr Phe Met Thr GIn Lys Ala Arg Asn Ala 'Leu Asp Asn
2109 2130 2115

Leu Ata val Leu His Thr Ala GTu Ala Gly Gly Arg Ala Tyr Asn
2120 2125 2130

His Ala Leu Ser Glu Leu Pro GTu Thr Leu Glu Thr Leu Leu Leu
2135 2140 2145

Leu Thr Leu Leu Ala Thr val Thr Gly Gly Ile Phe Leu Phe Leu
2150 2155 2160

Met ser Ala Arg Gly ile Gly Lys Met Thr Leu Gly Met Cys Cys
2165 2170 2175 '

Tle Tie Thr Ala Ser Ile teu leu Trp Tyr Ala 6in  Ile Gln Pro
2180 2185 2190

His Trp TIle Ala Ala ser Xle 1Ile Leu Glu Phe Phe Leu Ile val
2195 2200 2205

Leu Lew Tle Pro Glu Pro Glu Lys 61n Arg Thr Pro  GIn Asp Asn
2210 2215 2220

Gin teu Thr Tyr val val Ile Ala Ile Leu Thr val val Ala Ala
2225 2230 2235
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Thr Met Ala Asn Glu Met Gly Phe Leu Glu Lys Thr Lys Lys Asp
2240 2245 2250

Leu Gly Leu Gly Ser Ile Ala Thr &ln Gin Pro Glu Ser Asn Ile
2255 2260 : 2265

Lteu Asp. Ile Asp Leu Arg Pro Ala ser Ala Trp Thr iLeu Tyr Ala
2270 2275 2280

val Ala Thr Thr Phe val Thr Pro Met Leu Arg His Ser Ile Glu
2285 2290 2295

Asn Ser ser Val Asn val Ser teu Thr ala Ile ala asn Gin Ala
2300 2305 2310

Thr val Leu Met Gy Leu Gly Lys Gly Trp Pro ey Sar Lys Met
2315 2320 2325

asp Ile. Gly val Pro Leu Leu Ala Ile Gly Cys Tyr Ser Gln val
2330 2335 2340

Asn Pro Ile.Thr pLeu Thr Ala .Ala Leu Phe Leu iteu val Ala His
2345 2350 2355

Tyr Ala Ile Ile Gly Pro Gly Leu GIn Ala Lys Ala Thr Arg Glu
2380 2365 2370

Ala 6¢In Lys Arg Ala Ala Ala &ly Ile Met tys Asn  Pro Thr val
2375 2380 2385

Asp Gly Ile Thr val Ile Asp Leu Asp Pro Ile Pro Tyr Asp Pro
2390 23495 2400

Lys Phe glu Lys ¢In Leu Gly GIn val Met Leu Lev Vval Leu Cys
2405 2410 2415

val Thr 6In val Leu Met Met Arg Thr Thr Trp Ala teu Cys Glu
2420 2425 2430

Ala Leu Thr Leu Ala Thr Gly Pro Ile ser Thr Leu Trp Glu Gly
2435 2440 2445

Asn Pro Gly Arg Phe Trp Asn Thr Thr Ile Ala val Ser met aAla
2450 2455 2460

Asn 1le prhe arg Gly Ser Tyr Leu Ala Gly Ala 6ly Leu Leu Phe
2465 2470 2475

rPage 218



20170111 478484.185 Sequence Listing Text File.txt

Ser Ile Met Lys Asn Thr Thr Asn Thr Arg Arg Gly Thr Gly Asn
2480 2485 2490

ITe Gly 6GlU Thr Leuv Gly Glu Lys Trp Lys Ser Arg Leu Ash Ala
2495 2500 2505

Leu Gly Lys ser gilu Phe Gin Tle Tyr Lys Lys Ser &Gly Ite Gln
2510 2515 2520

Glu val Asp Arg Thr teu Ala Lys 6lu Gly Ile Lys Arg Gly Glu
2525 2530 2535

Thr Asp His His Ala val Ser Arg Gly Ser Ala Lys Leu Arg Trp
2340 2545 2550

phe val Glu Arg aAsn Met val Thr Pro Glu Gly Lys val val Asp
2555 2560 2565

Leu Gly Cys Gly Arg Gly Gly Trp Ser Tyr Tyr

Cys Gly Gly teu
2570 2575 2580 Y

Lys Asn Vval Arg Glu val Lys Gly Lee Thr Lys G]

iy Gly Pro Gly
2585 2590 2595

His Glu Glu Pro Ile Pro Met ser Thr Tyr Gly

Trp Asn Leu val
2600 2605 2618

Arg Leu Gln Ser Gly val Asp val phe Phe Ile Pro Pro Giu Lys
2615 2620 2625

Cys Asp Thr teu Leu Cys Asp TIle Gly Glu Ser Ser Pro Asn Pro
2630 2635 2640

Thr val Glu Ala Gly Arg Thr Leu Arg val Leu asn  Leu val Glu
2645 2650 2655

Asn Trp Leu Asn Asn Asn Thr &ln phe Cys Ile Lys val Leu Asn
26460 2665 28670

Pro Tyr Met Pro Ser val Ile Glu Lys Met Glu Ala_ Leu Gin Arg
2675 2680 2685

Gly Gly Ala Leu val Arg Asn Pro Leu Ser Arg Asn Ser

Lys Tyr
Y 2690 2685 2700

Thr His Glu Met Tyr Trp val Ser Asn Ala Ser Gly Asn rle val
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2705 2710 2715

ser ser val Asn Met Ile Ser Arg Met Leu Ile Asn Arg Phe Thr
2720 2725 2730

Met; Tyr Lys Lys Ala Thr Tyr Glu Pro Asp vVal asp Leu Gly

Ar
2735 2740 2745

ser Gty Thr Arg Asn Ile ¢ly Ile Glu Ser Glu Ile #Pro Asn Lewu
2750 2755 2760

asp Ile Tle Gly Lys Arg Ile 6lu Lys ITe Lys Gin  Glu His Glu
2765 2770 2775

Thr ser Trp His Tyr Asp GIn  Asp His Pro Tyr Lys Thr Trp Ala
2780 2785 2790

Tyr His Gly Ser Tyr Glu Thr Lys Gin Thr cly ser Ala Ser Ser
2795 2800 2805

Met val Asn Gly val val Arg Leu Leu Thr Lys Pro Trp Asp val
2810 2815 2820

val pro Met val Thr GIn Met Ala Met Thr Asp Thr Thr Pro phe
2825 2830 2835

Gly Gln  Gln Arg val Phe Lys &Glu Lys val Asp Thr Arg Thr Gin
2840 2845 2850

Glu Pro Lys Glu Gly Thr Lys Lys Leu Met Lys Ile Thr Ala Glu
285% 2860 2865

Trp neu Trp Lys Glu Leu 6¢ly Lys Lys Lys Thr Pro Arg Met Cys
2870 2875 2880

Thr Arg Glu GTu Phe Thr Arg Lys val Arg ser Asn Ala Ala Leu
2885 2830 2895

Gly Ala TIle Phe Thr Asp glu Asn Lys Trp Lys Ser Ala arg Glu
2900 2805 2810

Ala val &Tu Asp Ser Arg Phe Trp GTu Leu val

A&Sp  Lys Glu Ar
2918 2920 2925 Y g

Asn Lteu His Leu GTu Gly Lys Cys 6lu Thr Cys val Tyr Asn Met
2930 2935 2940
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Met Gly Lys Arg Glu Lys Lys Leu Gly Glu phe 6ly Lys Ala Lys
2945 2950 2955

Gly ser Arg Ala Ile Trp Tyr Met Trp Lteu Gly Ala Arg Phe Ley
2860 2965 2970

Glu phe Glu Ala Leu Gly Phe Leu Ash Glu Asp His Trp rPhe ser
2975 . 2980 2985

Arg Glu  Asn Ser Leu Ser G6ly val Glu Gly Glu Gly Leu His Lys
2290 2995 3000

Leu Gly Tyr Ile Leu Arg Asp Vval ser Lys Lys Glu gly Gly ala
3005 3010 3015

Met Tyr Ala Asp asp Thr Ala Gly Trp asp Thr I1e Thr Leu

Arg
3020 3025 3030

Glu Asp Leu Lys Asn Glu Glu  Met val Thr Asn His Met Glu Gly
3035 3040 3045

Glu His Lys Lys Leu Ala Glu Ala Ite Phe Lys Leu Thr Tyr Gln
3050 3055 3060

asn Lys Val val Arg val GIn Arg Pro Thr pro Arg Gly Thr val
3065 3070 3075

Met Asp Ile Ile Ser Arg Arg Asp Gln Arg Gly Ser Gly Gin val
3050 3085 Y 3090 Y

Gly Thr Tyr Gly Leu Asn Thr Phe Thr Asn Met GTu Ala GlIn Leu
3085 3100 3108

Ile Arg Gln Met Glu 61y Glu Gly val Phe Lys Ser Ile Gln His
3110 3115 3120

teu Thr Ile Thr Glu Glu ITe Ala val Gln Asn Trp Leu Ala Arg
3125 3130 3135

val Ggly Arg Glu Arg Leu Ser Arg Met Ala Ile sér gly Asp asp
3140 3145 3150

Ccys val val Lys Pro Leu Asp Asp Arg Phe Ala Ser Ala Ley Thr
315% 3180 3165

Ala Leu Asn Asp Met Gly. Lys Ile Arg Lys Asp Ile Gin GIn Trp
3170 3175 3180
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Glu Pro  Ser Arg Gly Trp Asn  Asp Trp Thr Gin val Pro phe Cys
3185 3190 3195

Sar His #His Phe His 6lu Leu Ile Met Lys Asp &ly Arg val Leu
3200 3205 3210

val val Pro Cys Arg Asn 6Tn  Asp Glu Leu ITe Gly Arg Ala Arg
3215 3220 3225

Ile Ser Gin Gly Ala Gly Trp 5er Leu Arg Glu Thr Ala Cys Leu
3230 3235 3244

Gly Lys 5Ser Tyr Ala GIn Met Trp Ser Leu Met Tyr Phe His Arg
3245 3250 3255

Arg Asp leu aArg Leu Ala aAla Asn Ala 1le Cys Ser Ala val pro
3260 3265 3270

Ser His Trp val Pro Thr Ser Arg Thr Thr Trp Ser Ile His Ala
3275 3280 3285

Lys His Glu Trp Met Thr Thr Glu Asp Met Leu Thr val Trp Asn
3290 3295 3300

Arg val Trp Ile Gin GTu Asn  Pro Trp Met Glu

Asp Lys Thr Pro
2305 3310 3315

val Glu Ser Trp Glu 6lu Ile Pro Tyr Leu GIy LyS Arg Glu Asp
3320 3325 3330

Gin Trp Cys Gly Ser teu Ile Gly Leu Thr Ser Arg Ala Thr Trp
3335 3340 3345

Ala Lys Asn Ile GIn Ala Ala Ile Asn Gln vVal Arg Ser teu Ile
3350 3355 3360

Gly Ash  Glu Glu Tyr Thr Asp Tyr Met Pro Ser Met Lys Arg Phe
3365 33720 3375

Arg Arg  Glu Glu Glu Glu Ala  Gly val teu Trp
3380 3385

«<210> 23

<2131> 10717

<212 DNA .

<213> artificial Seguence

<220>
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<223> ‘Dengue virus serotype 3, BVS

<400> 23
agttgttagt

gttctaacag
aaaaacacge
ctgacaaaga
gecctggtag
tggggaacaa
ggaaggatgc
attccaacag
gggaagaatg
acactcatag
cacattaccg
gtgactratyg
ttagctecee
ggagcttgga
atactagcec
tttatactat
agagatttig
ggotgtgtga
gaggceacec
acaaccgact
aactacgigt
ggcaagggaa
gtggtgcaac
caccagotyy
gctgaagcca
ttggattica
caatggtict
tggaacagga
grtgttertg

caaacctcag

ctacgtggac
trrittaatt
ctttcaatat
gattctcact
cgtrtecticg
tiaaadaatc
tgaacatcey
tgatggcgtrt
aaagaggiaa
ctatggatct
aagtggagec
gaacatygcaa
atgttggcat
gacaagtcga
tattictige
taatgctggt
tggaaggcct
ctaccatoge
aactggcgac
caagatglicc
gtaagcatac
gcrtogigac
atgagaadct
gaaatgasac
ttitacctga
atgaratgat
ttgacttace
aagagctict
gatcacaaga

gaggcacaag

cgacaaagac
agagagcaga
getgaaacdc
tggaatgctyg
tttectaaca
aaaagctart
gaataggaga
ccatttaace
atcectactt
cggagagatg
tgaagacatt
tcaagctgga
gggactggac
gaagdtagag
ccattacata
taccecatec

atcgggaget

‘taagaacaag

cctaaggaay
cacccaagagy
atacgtggac
atycgcgaana
caaatacacg
gcagggagtc
atatggaacc

ctcattgaca

cctaccatgg

tgtgacattt

gogagcaatg
tatctitgeg

agattctita
tetctgatga
gagagaaacc
cagggacgag
atceccaccaa
aatgttttga
cgcagatetg
acgcgtgatg
ttcaagacay
tgtyatgaca
gactgctggt
gagcatagac
acacgcactc
acatgggcce
ggtacttect
atrgacaatga
acgtggottyg
cccacgetgyg
ctatgcattyg
gaagcgatrtt
agagdctgag
tLLCAALYTL
gtcatcatca
acggcigaga
ctcgggotag
atgaagaaca
acatcagygag
daaaatgcac
catacagcac

gggcacttaa

agggagctaa
ataaccaacg
gegtgtegac
gaccattaaa
cagcagggat
gagggttcag
caggcatgat
gagagcoglg
cctctggaat
cggicactta
gcaaccttac
gcyataagag
aaacctggat
ttaggcaccc
tgacccagaa
gatgtgtagy
acgtggtget
acatagagct
agggaaaaat
tacctgagga
gaaacyggtta
tagaatcaat
cagtgcacac
taacacceca
aatgctcacc
aagcatggat
cttcageaga
atgcaaaaaa
tgacaggagce
aatgtagact
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gctecaatgta
§aaaaagocy
tgtgcaacag
actgttcatg
attgaagaga
gaaagagatt
cattatgcety
catgattgtg
caacatgtge
caaatgeece
atcgacatygg
atcagtogeg
gtcggctgaa
agggtttacc
agtggttaty
agtaggaaac
cgageacggt
tCagaagace
taccaacata
gcaggaccag
tggttigttt
agagugaaaa
aggagaccaa
ggcatcaacc
acggacaggt
ggtacataga
aacaccaact
gcaagaagta

tacagagatc

‘caagatggac

60
120
180
240
300
260
420
480
540
800
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800



aaattggaac
gaagtetccg
gcaccctgea
ctgatcacag
cctecttttg
tggracaaga
cgcatggeea
tcattaggga
gtcrectaga
aaaaatactt
gtcatggtac
ggcagtggga
ctagaatcced
ggaatccget
datcacattc
atcatgecagy
aaaacatggg
gatggececy
gaagactatg
gatgtattct
gecgatatyg
terttcatty
gtgctagaaa
tatagaccag
gactttgatt
ccototttga
tgcacattac
agaccattga
caggtcgaca
agyacccgag
atcacaggga

atgacggatg

20170111 478484.185 Sequence Listing Text File.txt

tcaaggggat
aaacgcagea
agattecttt
ccaatccagt
gagaaagtaa
agggaagctc
tottgggaga
aaatggtcca
tgatgaaaat
ctatgtcatt
aggccgatag
Tittcatcac
cticaasact
cagtaacaag
tatcagaaaa
caggaaaacg
gcaaageaaa
aaacagcaga
gertiggagt
gcgactcaaa
gttattggat
aagitaazaa
gtgagatgat
getaccatac
tcigtgatag
gaacaaccac
caccgetaag
aggagaaaga
actittcact
taggaacgaa
acatgtectt

acataggtat

gagctatgea
toggacaata
ctccacggag
ggtgaccaag
catagtaatt
gatrgggazy
cacagerctgyg
ccaaatattt
tggaataggt
ttcatgeatrc
tggttgegtt
agacaacgig
agcttecaget:
actggagaat
tgagutgaag
arctctycgg
aatgctctet
atgecceaac
attcaccacc
actcatgnca
agaaagtgea
ctgccactygy
aattccaaag
acaaataaca
aacaacagtg
tgcctetygge
atacagadgt
agagaattty
aggagtctig
acatgcaata
tagagacctg
gggcgtgact

atgtocttga
ctcattaagg
gatggacaag
aaggaggagc
ggaattggag
atgttcgagg
gactttggat
gggagrgett
gtcctettaa
gcggecggea
gtgagctgga
cacacatgga
atccagaaag
ctgatgtgga
ttaactatra
ccteagecea
acagagtctc
acaaatagag
aatatatggc
gcggecataa
ctcaatgaca
ccaaaatcac
aatctcgetg
ggaccatyggc
agtagtgactg
asactcataa
gaggatgggt
gtcaactcct
ggaatggcat
ctactagityg
ggaagagtga
tatcttgeee

gtagcttrgt
ttgagtacaa
gaaaagctct
ctgtcaacat
acaaageect
ccactgeeag
cagtggatgg
acacageect
cctggatagy
ttogtgacact
aaaacaaaga
cagaacaata
ceccatgaaga
aacaaataac
tgacaggaga
ctgagctgaa
ataaccagac
cttggaatte
taaaattgaa

aagacaacag

catggaagat

acaccctetg
gaccagtgtc
atctaggtaa
aggactgcgg
cagaatggty
gctggtacgg
tggteacage
tgttectgga
cagtitotrtt
tggttatgot

tactagcage
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gttgaagaaa
aggggaagat
caatggcaga
tgaggctgaa
gaaaatcaac
aggtgcaagg
tgttttgaat
atttggtyga
gtigaactea
gtatttggga
actgaaatgt
caagticcaa
ggacatttot

accagaattg

catcaaagga

gtattcatgg
ctitctiatt
gttggaagtt
agaaaaacag
agcegtecat
agagaaagec
gagcaatgga
tcaacacaac
gcttgagaty
aaatagagga
ctgcecgatct
gatggaaatc
tggacatgag
ggaaatgrry
tgtgacattg
aggcgecact

crttcaaagtc

1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720



agaccaactt
actactatag
actgatgogt
caattggeag
gcatggaaag
toeteacage
acagctattt
gaggctatca
attcccatga
ggacgatcgy
gagatatcag
ataaaaaatg
atctcaggac
gtgaagaaac
gcigaactyy
atcggagccg
gctgttctaa
ctaatatcat
caggtattag
ttcaaaacca
ggatctccaa
acaaggagto
ccagagatey
ggagcgggaa
ttgagaacat
agaggacttc
attgtggacc
ccaaactaca
gctagaggat
gccactcecee

gaaagagaaa
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ttgcagetgg actactcttg agaaagctga cotccaagga attgatgaty

gaattgtact
tagccttagy
tgactatcat
tgagttgcac
aaaaaacaga
tictaacaac
tggcagtcgy
caggaccatt
ccgatttgga
gaagcagtco
aagaggaaga
tttitcctgt
aacgggecgg
aagatggagc
gagtttacaa
tgcataaagg
atggaggagy
cactggagece
acgccggaac
ttatcgacaa
gagcatatgt
aagatgacat
agacgaagag
taatcttggce
caataagata
taatgtgtca
accrgattat
acatctcaac
cgggaagcag
tecctgaacy

ccteteeccag agcaccatac cagagaccat

catgatggte
ggctatcttg
aatattggca
ttggatacca
¢ctctcaaga
gatggtgagce
agtggctgga
actggagaga
aatectgtca
acaaacactyg
atcaatacca
agtattgtgo
ctatagaatt
agadggaaca
aaagaggatt
ctggaagtta
tggaaaaaat
aataggtgct
aaaagygaaaa
gagtgctata
tttccgaaag
ataccttceg
cccceaciaga
ccagacecca
tgccacattt
catggacgaa
tcgagrggag
agaceccattt

ctcgtggaat

ctcaaaatgg
tgcgteccaa
gtogtgtecy
ttagcattga
accagcaaga
attttagcca
gggctccteca

gcagecgaty

tgagaaatat
acgcagtgat
Tttcecenact
cgatcaaagg
aaaggagcety
gttctcrect
ctgtgtgcta
tcaaatgyga

ataacaatat cagaagatgg

accatactca
atcacggcag
gatgrtcott
aagcaaaaag
ttccatacaa
gaaccatcat
gaaggagaat
ccaagagccg
gratctetgg
gttgtoggtc
geccagacty
agaagactga
gccatagtca
grtgtggcag
geccatcagag
accatgagge
geecatttea
atgygtgagy
cctecagagca

tccggacatg

ttagaacagg
cagcatggta
cacccceact
aggattcttagg
Tgtggcatgt
gggcggacgt
ggaaggaagy
tccaaacgaa
acttttctcce
tttatggtaa
aaaaaagcat
ccatcatgga
gagaagctat
ctgaaatgga
ctgtgcacac
tgctatcace
cagacccage
cagctgggat
atgcaccaat

aatgggteac
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fcitgagttg
ggaaaagtat
attacaaaac
gtitcttaaca
tcteaateca
gccattaaat
adaaaatgat
cgtgoteact
agaccaggea
tagcatgteg
attgetogty
cctgtgggaa
catgggaaag
atattcccag
cacacgtggc
caagaaagac
agaagaagtc
acctggtctt
tggaacytea
tggtgitgtt
tgaagacaac
cctocaceea
aaaacggggt
ggaagccctt
<gggcgggag
agttagagtg
aagtatagca
ttitatgaca
catagatgaa

ggattttaaa

3780
3840
3900
3950
4020
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



gggaagactg
aggaaaaatg
aagactagaa
:aatttcaagg
Sgatggtgaag
' Caaagaagag
ggggaacctc
Igataacatca
gtggatgeca
ttaatgagaa
aactacgcag
aacgtggaag
ttggatgcta
ggaﬁgaaagt
actcagaady
ggaagggcgt
ctgacactic
atygggaaga
gcacaaatac
tigcttattc
gtcatageea
aagacgaaga
ctggacatag
gttacaccaa
atagrcaacc
gacatcygay
acagcagctc
aaagcaacca
gatggaata’
ttgggacaag
tgggctctgt
aatccaggoa
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tttggttcgt tlcaagtata aaagcaggaa

gaaagaaagt .
ccaatgatty
ctgagaggat
agcgggtgat
ggagaatagg
tggaaaatga
acacgccaga
ttgatggcga
gaggagacct
acagaaggtg
ttgaaatctyg
ggatctattc
ctctgacect
caagaaacgc
acaaccatgc
tggctacagt
tgaccctggy
agecacactyg
cagaacciga
tcctcacagt
aagatctcgg
atctacgtcce
tgitgagaca
aagccacagt
ttececectict
trtecttatt
gagaagctca
cagtgattga
taatgotect
grgaggettt
ggttitggaa

gatacaactc
ggacttcgtg
tatagaccce
tctyggeagga
aagaaatcca
tgaagactgt
aggaatcatt
ataccgetrtg
accagtctog
gtgttttgat
gacaaaagaa
tgacccacty
gaacctaatc
actggacaac
tetcagtgaa
£acgggagygy
aatgtgctge
gatagcagct
aaaacagaga
ggtggccgea
attgggaage
tgcatcagea
tagcattgaa
gttaatgggt
cgecattgga
ggtagcacat
gaaaagagca
cctagateea
agtcetotge
aaccrraget

cactaccatt

agtaggaaga
gttacaactg -
agacgctgca
cctatgccag
aaaaatgaga
geacactgga
cctageatgt
agaggagaag
ttggcctaca
ggagtcaaga
ggggaaagga
gcgctaaaag
acagaaatgg
ttagcagtyc

ctgccggaga

atctttttat

ataatcacgg
tcaataatac
acaccccaag
accatggcaa
attgcaaccc
tggacgetgt
aattcetecag
ctcgggaaag
tgctactcac
tatgeeatea
gcggegggea
ataccttatg
gtgactcaag
accgggecca

gcggtrgtcaa

atgatatage
cctttgatrte
acatttcaga
tgaaaccagt
tgacccactc
atgaccagta
aagaagctaa
tcgaaccaga
caaggaaaac
gagtggcagc
acaatcaaat
agaaattgaa
aatttaagga
gtaggcteec
tgcacacgge
ccctggagac
tcttgatgag
ctagcatcct
tggagtttit
acaaccaact
acgagatgag
agcaaccega
atgrcgtgoc
tgaatgtgtc
gatggeeatt
aagtcaaccc
tagggccagy
tcatgaaaaa
atccaaagrt
tattgatgat
tCctctacatt

tggctaacat
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agcrttgectg
tgagtatgtc
aatgggtgcee
catactaaca
tagtgeagca
catatacatyg
aatgcrecta
gcgtgaaaag
ctetgtagac
tgaaggcatc
ccragaagas,
acccagatgg
atttgeagec
aaccttcatg
tgaggcaggt
attgetttta
cgcaaggage
cctatggtac
tctcatagtit
gacctacgtt
tttcctagaa
gaycaacaic
cacaacattt
ccraacaget
gtcaaagaty
cataactcte
actccaagea
cccaactgtce
tgaaaagcag

gaggactaca

gtrgggaagga

ttttagagyg

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
7200
7260
7320
7380
7440
7500



agttacttgy
aggggaactg

ttgggaaaaa grgaattcca

tragcaaaag
gcaaaactga
ctcpgttyty
gtcaaagged
gggtagaatc
tgtgacacat
cgaacactca
atafaggitc
aaatatggag
tggotatcca
atcaacagat
ageggaacce
agaatagaaa
tacaaaacgt
atggtcaacg
cagatggcaa
gacacgagaa
tggetitgga
acaagaaagg
aagtcggcac
aatctecate
aagaagctag
ggagcacgct
agagagaact
agagacgtga
acaagaatca
gaacacaaga

gtgcaaagac

20170111 478484.185 sSequence Listing Text File.txt

ccggagetad

gcaacatadg

aaggcattaa
gatggitegt
gcagaggagg
tazcaaaagy
tagtgegtet
tattgtgtga
gagtccttaa
tcaacccata
gagccttagt
atgcttccug
ttacaatgag
gtaacatcgg
aaataaagca
gggcatacca
gagtagtcag
tgacagacac
cccaagaace
aagaattagyg
tgagaagraa
gtgaggctgt
tTtgaaggaaa
gggaattcyg
t¢ttagagtt
ccctgagtay
gcaagaaaga
caciagaaga
aactagecga

caacaccaag

acttetettt
agagacgctt
gatctacaag
aagaggagaa
tgagagaaac
ctggtcatac
aggaccagya
tcaaagtgga
cataggggag
Cttagtagaa
tatgcocctca
gaggaatcca
gaacatagty
atacaagaaa
gattgaaagt
agagcatgaa
tggtagetat
getgetgaca
gactccattt
gaaagaaggc
gaagaaaaag
tgcagoctty
tgaagatagt
gtgtgaaaca
CaaggCaaaz
tgaageocta
agtggaagga
gggaggagca
cctaaaaaat
ggccatttic

aggcacagra

tctattatga
ggagagaaat
aaaagtggas
acggaccac
atggtcacac
tattgiogag
cacgaagaac
gttgacgttt
tcatcaccaa

aattggttga

gicatagaaa

ctctcacgaa
tcatcaguga
geccacttacg
gagataccaa
acatcatggce
gaaacaaaac
aaaccttggyg
ggacaacagce
acgaagaaac

acacccagga

ggggccatat

aggtiitogg
tgtgtgtaca
ggcagcagag
ggattcttaa
gaagggctgc
atgtatgoey |
gaagaaatgg
adactaacgt

atggacatca

agaacacaac
ggaaaageeg
tccaggaagt
acgctgtgte
cagaagggas
gactaaagaa
ccatceecat
totteateec

atcccacagt

dacaacaacac

aaatggaagc
actccacaca
acatgatitc
agceggatgt
acctagatat
actatgacca
agactggatc
acgtcgteec
gecgtitttaa
taatgaaaat
tgtacaccag
tcactgatga
agcrggitga
acatgatgad
ccatatggta
atgaagatca
acaagctagg
atgacaccgce
taacaaacca
accaaaacaa

tatcgagaag
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caacacaaga
attgaacgcg
ggatagaace
gcgaggetca
agtagtggac
tgtaagagaa
gtcaacatat

gccagaadag

ggaagcagga
teaattttge

actacaaagg
tgagatgtac
aaggatytig
tgacctegga
aattgggaaa
agaccacceca
agcatcatec
catggtgaca
agagaaagty
aacagcagayg
agaagaattc
gaacaagtog
caaggaaagg
aaadagagag
catgiggett
ctgattctcc
Ttacattcta
aggatgggat
catggaagga
ggtggtgegt

agaccaaaga

7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
2000
9060
9120
9180
9240
9300
9360



ggtagtggac
atcagacaga
gaaatcgetg
atcagrggag
gctctaaatg
tggaatgatt
gacggtcgcg
atctcecaay
caaatgtgga
tgcicggcag
aaacatgaat
gaaaacccat
gggaaaagag
gcaaagaaca
acagattaca
tggtagaaag
atggaaaaaa
cataaatgee
aaatccggga
aggagaceccc
agtcrcgetg
gacgctogga
cagaaaatgg
<210>
<211
&%

<220>
<223

<400

24
PRT

24
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aagrrggcac
tggagggaga
tgcaaaactg
atgattgtot
acatgggaaa
ggacacaagt
tactcgttot
gagagggtg
gcttgatgta
taccatcaca
ggatgacaac
ggatggaaga
aagaccaatg
tccaagcage
tgecatecat
caaaactaac
ctatgctace
atagettgag
ggccacaaac
tccettacaa
gaaggactag
aagaccagag

aatgotgctg

3389

ctatggactc
agdagtcttt
gttagcaaga
tgtgaaacct
gattaggaaa
gecettotgt
tccatgtaga
gtcttigegg
cttccacaga
ttgggticeca
ggaagacatg
caaaacicea
gtgcggetea
aataaatcaa
gaaaagattc
atgaaacaag
tgtgagcece
taaactatgce
catggaagct
atcgragcaa
aggttagagy
atcctyctyt

ttgaatcaac

artificial Seguence

aatactttca ccaatatgga agcccaacta

aaaageatic
gtgggacgcy
ttagatgaca
gacatacaac
tcacaccatt
aaccaagatg
gagacgygcct
cgcgacctca
acaagtcgaa
ctgacagtct
gtggaatcat
ttgattgggr
gttagatcec
agaagagaagd
gctagaagtc
gtccaadgac
agcctgtage
gtacgcatgy

‘caatggagge

agaceooccee
ctcctcagea

aggttect

Dengue virus serotype 3, BVS

agcacctaac
aaaggrratc
ggttcgcaag
aatgggaacc
tccatgagtt
aactgattygg
gtttggggaa
ggctggcgge
gaacctggte
ggaacaggot
gggaggaaat
taacaagcag
ttataggcaa
aggaagaagc
aggtcggatt
gttaaaagaa
tccacctgag
cgtagtggac
ccaaggcgag
gaaacaaaaa

tcattccagy

aatcacagaa
aagaatggce
cgctttaaca
ttcaagagga
aatcatgaaa
cagageccga
gtcttacgec
aaatgctatt
catacatgct
gtggattcaa
cecatactty
ggccacctgyg
tgaagaatac
aggagttctyg
aagccatagt
gtcaggecat
aaggtgtaaa
tagcggttag
atgaagctgt
acagcatatt

catagaacgc

?et Asn Asn Gin ?rg Lys Lys Ala Lys ign Thr pPro Phe Asn ggtvLeu

Lys Arg Glu Arg Asn Arg val sSer Thr val Gin Gln Leu ggr Lys Arg
20 2
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9420
9480
9540
9600
4660
9720
9780
3840
9900
9960
10020
10080
10140
10200
10260
10320
10380
10440
16500
10560
10620
10630
10717
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Phe Sar Leu Gly Met Leu Gln ggy Arg Gly Pro Leu Lgs Leu Phe Met
35 4

Ala %Su val Ala Phe Leu ?gg Phe Leu Thr Ile EEO Pro Thr Ala Gly

Ile Leu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala Ile Asn val
65 70 75 80

teu Arg Gly Phe Arg Lys Glu Tle Gly 359 Met Leu Asn ITe Leu Asn
85 95

Arg Arg Arg Arg Ser Ala Gly Met Ile Ile Met Leu Ile Pro Thr val
106 105 110

Met Ala fhe His Leu Thr Thr Arg Asp Gly Glu Pro Arg Met Ite val
115 120 125

Gly Lys Asn Glu Arg Gly Lys Ser Leu Leu Phe Lys Thr Ala ser Gly
130 135 140

Ile Asn Met Cys Thr Leu ITe Ala Met Asp Leu Gly Glu Met Cys Asp
145 150 158 160

Asp Thr val Thr Tyr Lys Cys Pro His Ile Thr Glu val Glu Pro Glu
165 170 75

Asp Ile Asp Cys Trp Cys Asn teu Thr Ser Thr Trp val Thr Tyr Gly
180 185 190

Thr Cys Asn 6tn Ala Gly Glu His Arg Arg Asp Lys Arg Ser val Ala
195 200 205

Leu Ala Pro His val Gly Met Gly Leu Asp Thr

1 Arg Thr Gln Thr Tre
210 215 22

mat Ser Ala Glu Gly Ala Trp Arg Gln val Glu Lys val Glu Thr Trp
225 230 235 240

Ala Lewn Arg His Pro Gly Phe Thr Ile Leu Ala Leu Phe teu Ala His
245 250 255

Tyr Ile Gly Thr Ser 1eu Thr G¢In Lys val val Tle phe Ile Leu teu
260 265 270

Mer Leu val Thr Pro Ser Met Thr Met Arg Cys val Gly val Gly Asn
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275 280 285

Arg Asp Phe val Glu Gly Leu Ser Gly ala Thr Trp val asp val val
290 295 300

Leu Glu His Gly Gly cys val Thr Thr Met Ala Lys Asn Lys Pro Thr
305 319 315 320

Leu asp Ile Glu Leu GIn Lys Thr Glu Ala Thr Gln Leu Ala Thr Leu
325 330 335

Arg Lys Leu Cys Ile Glu Gly Lys Ile Thr Asn Ile Thr 7hr Asp Ser
340 345 350

Arg Cys pro Thr Gln Gly Glu Ala Ile Leu Pro Glu Glu GIn Asp Gln
355 360 365 '

Asn Tyr val Cys Lys His Thr Tyr val asp Arg Gly Trp Gly Asn G}
376 A V7 380 Y

Cys Gly Leu Phe Gly Lys Gly Ser Leu val Thr cys Ala Lys Phe GlIn
385 390 395 460

Cys Leu Glu Ser Ile Glu Gly Lys vail val GIn His Glu Asn Leu Lys
405 410 415

Tyr Thr val ITe Tle Thr val His Thr Gly Asp &in His 6ln val Gly
420 425 430

Asn Glu Thr Gin Gly val Thr Ala Glu Ile Thr Pro Gln Ala Ser Thr
435 ' 440 445

Ala 61U Ala Ile Leu Pro Glu Fyr Gly Thr Leu Gly Leu Glu Cys Ser
450 455 460

pPro Arg Thr Gly Leu Asp Phe Asn Glu Met Ile Ser Leu Thr Met Lys
465 470 475 480

Asn Lys Ala Trp Met val His Arg Gln Trp phe Phe Asp Leu Pro teu
485 490 495

Pro Trp Thr Ser Gly aAla Ser Ala Glu Thr Pro Thr Trp Asn Arg Lys
500 50% 510

Glu Leu Leu val Thr Phe Lys Asn Ala His Ala Lys Lys GIn Glu val
513 520 525
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val ga] Lee Gly Ser Gin ggg Gly Ala Met His Egg Ala Leu Thr Gly
30

ala Thr 6lu Tle 6In Thr ser Giy Gly Thr Ser 1Te phe Ala Gly His
545 55¢ 555 560

Leu Lys Cys Arg Leu Lys Met Asp Lys Leu Giu Leu Lys Gly Met Ser
565 570 575

Tyr Ala Met Cys Leu Ser Ser Phe val Leu Lys rys 6lu val ser Glu
580 585 590

Thr GIn #is Gly Thr Tle teu Ile Lys val Glu Tyr Lys Gly Giu Asp
595 600 605

Ala Pro Cys Lys Ile Pro Phe Ser Thr Glu Asp Gly Gin Gly Lys Ala
610 615 620

Leu Asn Gly Arg Leu Ile Thr Ala Asn Pro val val Thr Lys Lys Glu
625 630 B35 640

Glu Pro val Asn ITe GTu Ala Glu Pro Pro Phe Gly Glu %er Asn Ile
645 650 655

val Ile Gly Ile Gly Asp Lys Ala Leu Lys Ile Ash Trp Tyr Lys Lys
660 665 670

Gly ser Ser Ile Gly Lys Met Phe Glu Ala Thr ala Arg Gly Ala Arg
675 ' 680 685

Arg Met Ala Ile teu Gly Asp The Ala Trp Asp Phe Gly Ser val Gty
650 695 700

Gly val Leu Asn Ser Leu Gly Lys Met val His Gin ITe Phe Gly Ser
705 710 715 720

Ala Tyr Thr Ala Leu Phe Gly Gly val Ser Trp Met Met Lys Ile Gly
725 730 735

e Gly val Leu Leu Thr Trp Ile Gly Leu Asn Ser Lys Asn Thr Ser
740 745 750

Met Ser Phe Ser Cys Ile Ala ala Gly Ile val Thr Leu Tyr Leu Gly
758 760 765

val Met val GIn Ala aAsp ser Gly Cys val val Ser Trp iys Asn Lys
770 775 780
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Glu Leu Lys Cys Gly ser Gly Ile Phe Ile Thr asp Asn val His Thr
785 790 795 4 800

Trp Thr Glu GIn Tyr Lys Phe GIn Pro Glu Ser Pro Ser Lys Leu Ala
805 810 815

ser Ala Ile Gin Lys ATa His Glu €lu Asp TIle Cys Gly Ile Arg Ser
820 825 B30

val Thr Arg Leu GTu Asn Leu Met Trg Lys G1n Ile Thr Pro Glu Leu
B35 840 8453

Asn His Ile Leu Ser Glu Asn Glu val Lys Leu Thr Ile Met Thr Gly
850 855 860

asp 1Te Lys Gly Ile Met GIn Ala Gly Lys Arg Ser Leu Arg Fro Gln
865 870 875 880

pPro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp ¢y Lys Ala Lys Met
885 890 &85

Leu Ser Thr Glu Ser His Asn GIn Thr rhe Leu ITe Asp Gly fro Glu
900 905 - 910

Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu Glu val
915 920 925

GlU Asp Tyr Giy Phe Gly val phe Thr Thr Asn Ile Trp Leu Lys Leu
930 935 940

Lys Glu Lys Gin Asp val Phe Cys Asp Ser Lys Leu Met Ser Ala Ala
945 950 955 960

ile Lys Asp asn Arg Ala val His Ala Asp Met Gly Tyr Trp Ile Glu
965 870 975

ser Ala Leu Asn Asp Thr Trp Lys ITe Glu Lys Ala Ser Phe Ile Glu
980 285 930

val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser Asnh Gly
995 1000 1005

val Lev Glu Ser Glu Met Tle Ile Pra Lys Asn Leu Ala Gly Pro
1010 1015 1020

val Ser Gln His Ash Tyr Arg Pro Gly Tyr His Thr 6in Ile Thr
1025 1630 1035
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Gly Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp Phe Cys
1040 1045 1050

Asp Gly Thr Thr val val val Thr Glu Asp Cys Gly Asn Arg Gly
1055 1060 1065

pro ser Leu Arg Thr The Thr Ala ser Gly Lys teu I7e Thr Glu
10670 1075 1080

Trp €¥s Cys Arg Ser €ys Thr Leu Pro Pro Leu

Arg Tyr Arg Gly
1085 1090 1095

Gclu Gly Cys Trp Tyr Gly Met Glu fle Arg Pro Leu Lys Glu

ASp
1100 1105 1110

tys ¢lu  Glu Asn Leu val Asn Ser Leu val Thr ala &ly His Gly
1135 1320 1125

GIn val Asp Asn Phe Ser Leu Gly val Leu Gly Met Ala Leu Phe
1130 1135 1140

teu Glu Glu Met Leu Arg Thr Arg val Gly Thr Lys His ala Ile
1145 1150 1155

teu Leu val Ala val ser phe val Thr Leu I'le Thr Gly Asn Met
1160 1165 1170

ser phe Arg Asp teu Gly Arg val Met val Met val &Gly ala Thr
1175 1180 1185

Met Thr Asp Asp Ile Gly Met Gly val Thr Tvr Leu Ala Leu Leu
1190 1195 1200

Ala Ala phe Lys val Arg Pro Thr Phe Ala Ala Gly Leu Leu Leu
1208 1210 1218

Arg L§S Leu Thr ser Lys Glu Leu Met Met Thr Thr IXle Gly Ile
1220 1225 1230

val Leu teu Ser GIn Ser Thr Xie Pro Glu Thr 1le Leu Glu Leu
1235 1240 1245

The Asp Ala Leu Ala teu Gly Met met val Leu Lys Met val Arg
1250 1255 1260

Asn Met &lu Lys Tyr Gin Leu Ala val Thr ITe Met Ala Ile Leu
page 233



Cys

Cys

Ser

Lys

Thr

val

Ile

Cys

Ala

Sey

Iie

Thr

Ile

Ala

Ala

1265

val
1280

Thr
1295

ser
1310

Pro
1370

Tyr
1385

Ala
1400

Pro
1415

Lys
1430

Gly
1445

‘Thr

‘1460

Gly
1473

Glu
1450

Pro

Ile

Gln

Leu

Lys

Met

Met

val

ASp

Iie

ASN

Leu

Ala

val

Ley

Ash

tau

Gln

Asn

Lys

val

Thr

el

va'l

Leu

Glu

Leu

Ala

fteu

Glu

20170111 478484.185 seqguence Listing Text
1270 1275

Atla

Ala

Lys

Pra

Arg

Ser

Gly

The

Lys

sSep

Glu

Val

Ala

Trp

Asp

val

val

Thr

Thr

Sar

1ie

Pre

Gly

Trp

Ile

Glu

tle

e

ASp

Gly

Tle
1285

val
1300

ASp
1318

Ala
1330

Try

1345

Leu
1360

Leu
1375

Arg
1390

Giu
1405

Thr
1420

alu
1435

Ser
1450

Tyr
1%65

val
1480

Ala
1465

Leu Gln Asp Ala

Ser

Trp

Ile

Pra

Ala

val

ser

ASp

1le

Gln

Gly

Leu

Pro

TY"H

val

Ile

rhe

Lau

ser

Ala

Ala

Gin

ser

Thr

Leu

Trp

ser

Arg

Ser

Pro

Leu

Asn

ser

Gly

ASp

Ala

Glu

Leu

Phe

Glu

Pro

Tie
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Pro

Ley

Thr

Glu

Leu

Gy

Leu

Glu

ASp

The

Pro

val

Pro

Lys

Trp Lys val
1290 Y

Leu
1305

Ala
1320

Thr
1335

Ala
1350

Let
1365

Leu
1380

Glu
1355

Ile
1410

Iie
1440

val
1455

Lys
1470

Pro
1485

Glin
1500

Phe

Leu

Leu

Ile

Lys

Leu

Ley

ser

Ser

Leu

Ser

Lys

Met

Lys

Leu

The

Ser

Met

ASh

Thr

Glu

Gly

Met

Ile

Ile

GIn

Gly

Gly

File.txt

Ser

Thr

ite

Arg

Ala

ASp

val

Arg

Ser

Ser

Arg

Pro

Arg

Lys

Ile
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Leu Gly Tyr Ser 6ln Ile Gly Ala Gly val Tyr Lys Glu Gly Thr
1505 1510 1515

Fhe Ris Thr Met Trp His val Thr Arg ¢ly Ala val Leu Met His
152¢ 1525 1530

Lys Gly Lys Arg Ile Giu Pro_ Ser Trp Ala Asp Val Lys Lys Asp
1535 15490 1545

Ley ITe Ser Tyr Gly Gly Gly Trp Lys Leu Giu Gly &lu Trp Lys
1550 1555 1560

Gy Gly Glu Giu val GlIn val Leu Ala teu Glu Pro Gly Lys Asn
1565 1570 15875

Pro Ala val Gln Thr Lys Pro Gly Leu pPhe Ly

Arg s Thr Asan Ala
1580 1585 1590

Gly Thr Ile Gly Ala val Ser lLeu Asp Phe Ser Pro Gly Thr ser
1585 1600 1605

Gly Ser Pro Ile Ile Asp Lys Lys Gly Lys val val Gly Leu Tyr
1610 1615 1620

Gly Asn  Gly val val Thr Arg Ser Gly Ala Tyr val Ser Ala Ile
1625 1630 1635

Ala 6In Thr Glu Lys Ser 1le Glu Asp Asn Pro Glu Ile Glu asp
1640 1645 1650

asp ITe Phe Arg lys Arg Arg Leu Thr Ile Met Asp Leu His Pro
1655 1660 1655

Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala Ile val Arg Glu
1670 1675 1680

Ala Ile Lys Arg Gly Leu Arg Thr Leu ITe Leu Ala Pro Thr Arg
1685 1690 1695

val val Ala Ala 6¢lu Met ¢luy  Glu Ala Leu Arg Gly Leu Pro Ile
1700 1705 1710

Arg Tyr Gin Thr pro Ala Ile Arg aAla val HWis Thr Gly Arg Glu
1715 1720 1725

Tle val Asp Leu Met Cys His Ala Thr phe Thr Met Arg Leu Leu
1730 1735 1740
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Ser Pro val Arg val Pro Asn Tyr Asn Leu Ile Ile Met Asp Glu
1745 1750 1755

Ala His Phe Thr Asp pro Ala Ser Ile Ala Ala Arg Gly Tyr Ile
1760 1765 1770

ser Thr Arg val Glu Met Gly Glu Ala Ala 61y Ile Phe Met Thr
1775 1780 1785

Ala Thr Pro Pro Gly Ser Arg Asp Pro Phe Pro Glh  Ser Asn Ala
1790 1795 1800

Pro Ile Ile asp Glu Giu Ar% Giu Ile Pro Glu Arg Ser Trp Asn
1805 1810 1815 .

ser Giy His Glu Trp val Thr aAsp Phe Lys Gly Lys Thr val Trp
1820 1825 1830

Phe val Pro Ser Ile iys Ala Gly Asn Asp Ile Ala Ala Cys Leu
1835 1840 1845

Arg Lys Asn Gly Lys Lys Val I%e Gln Leu Ser Arg Lys Thr Phe
1830 1855 1860

Asp Ser Glu Tyr val Lys Thr Arg Thr Asn Asp Trp Asp Phe val
1BG6S 1870 1875

val Thr Thr asp Ile ser Glu Met Gly Ala Asn Phe Lys Ala Glu
1880 1885 1890

Arg Val Tle Asp Pro Arg Arg Cys Met Lys Pro Val Ile Leu Thr
1895 1960 1905

Asp Gly Glu ¢lu Arg val Ile teu Ala Gly ¥Pro Met Pro val Thr
1910 1915 1920

His Ser ser Ala Ala GIn Arg Arg Gly Arg Ile Gly Arg Asn Pro
1925 1930 1935

Lys Asn Glu Asn Asp G1n Tyr Ile Tvr Met Gly Glu pPro tLeu GiU
1940 1945 1950

Asn. Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met Leu Leu

Asp
1855 1960 1965

Asp Asn Ile Asn Thr pro Glu Gly ile Ile Pro Ser mMet Phe Glu
1970 1975 1980
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Pro Glu Arg Glu Lys val Asp Ala Ile Asp Gly GJu  Tyr Arg Leu
1985 1890 1995

Arg Gly &lu ala Arg Lys Thr Phe val Asp Leu Met Arg Arg G1
20%0 2005 P 2010 g Arg &Ly

Asp Leu Pro val Trp Leu Ala Tyr Arg val Ala Ala Glu Gly 1le
2015 2020 2025

Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly val Lys Asn Asn
2030 2033 2040

Gin Ite teu Glu Glu Asn val Glu val Glu Ile Trp Thr Lys Glu
2045 2050 2055

Gly Glu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp Ala Arg Ile
2060 2065 2070

Tyr Ser Asp Pro Leu Ala Leu iys GTu Phe Lys Giu Phe Ala ala
2075 2080 2085

Gly Arg Lys Ser Leu Thr Leu Asn Leu Ile Thr Giu Met Gly Arg
2090 2095 2100

Leu Pra Thr Phe Met Thr GIn Lys Ala Arg Asn Ala Leu Asp Asn
2105 2110 2115

t.ed Ala val reu His Thr ATla Glu Ala Gly Gly Arg Ala Tyr Asn
2120 2125 2130

His Ala Leu Ser Giu Leu Pro Glu Thr Leu Glu Thr Leu Leu Leu
2135 2140 2145

teu Thr Leu Leu Ala Thr val Thr Gly Gly Ile Phe Leu Phe Lau
2150 2155 2150

Met ser Ala Arg Gly Ile Gly Lys met Thr teu Gly Met Cys Cys
2165 2170 2175

Tle Ile Thr Ala ser Ile Ley Leu Trp Tyr Ala Gin Ile Gin Pro
2180 2185 2290

Ile Ala Ala Ser Ile 17e tey Glu Phe Phe Leu Ile val

His Trp
2195 2200 2205

Leu Ley Ile Pro Glu Pro Glu Lys Gin Arg Thr Pro &ln Asp Asn
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2210 2215 2220

GIn Leu Thr Tyr val val Ile Ala Ile teu thr val val Ala Ala
2225 2230 2235

Thr met Ala Asn Glu Met Gly Phe Leu Glu Lys Thr Lys Lys Asp
2240 2245 2250

Leu Gly Leu Gly Ser ITe Ala Ther GIn GIn Pro Glu Ser Asn Ile
2255 2260 22865

Leu Asp Ile Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu Tyr Ala
2276 2275 2280

val Ala Thr Thr Phe val Thr Pro Met Leu Arg His Ser Tle Glu
2285 2280 2295

Asn Ser Ser val Ash val Ser Leu Thr Ala Ile Ala Asn Gin Ala
2300 2305 2310

Thr val Leu Met Gly Leu g

y Lys Gly Trp Pro Leu Ser Lys Met
2315 2 P

o 2325

Asp Ile Gly val Pro Leu Leu Ala Tle Gly Cys Tyr Ser Gin val
2330 2335 2340

Ast Pro  Ile Thir Leu Thr Ala Ala Leu phe Leu teu val Ala Mis
2345 2350 2355

Tyr Ala Ile Ile Gly Pre Gly Leu Gin Ala Lys Ala Thr Arg Glu
2360 23865 2370

Ala 6in Lys arg Ala Ala ala Gly Tle Met Lys Asn  Pro Thr val
2375 2380 2385

Asp Gly 1I%te Thr val Ile asp Leu Asp Pro Ile Pra Tyr Asp Pro
2390 2395 2400

Lys Phe Glu Lys GIn Leu Gly GlIn val Met Leu Leu val Leu Cys
2405 2410 2415

val Thr GIn val Leu Met Met Arg Thr Thr Trp Ala Leu Cys Glu
2420 2425 2430

Ala Leu Thr Leu Ala Thr Gly Pro 1le ser Thr Leu Trp Glu Gly
2435 2440 2445
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Asn Pro Gly Arg Phe Trp Asn Thr Thr Ile Ala val ser Met Ala

2450 2455 2460

Asn ITe phe Arg Gly Ser Tyr Leu Ala Gly Ala Gly ieu Leu Phe
2465 2470 2475

ser Tle Met Lys Asn Thr Thr Asn Thr Arg Arg Gly Thr 61y Asn
2480 2485 24580

Ile Gly Glu Thr Leuy Gly ¢lu Lys Trp Lys Ser Arg Leu Asn Ala
2495 2500 2505

Leu Gly 1ys Ser Glu Phe GIn Ile Tyr Lys Lys Ser &1y Ile Gin
2510 2515 2520

6lu val Asp Arg Thr Leu Ala Lys Glu Gly Ile Lys Arg Gly Gglu
2525 2530 2535

Thr Asp His His Ala val Ser Arg Gly Ser Ala Lys Leu Arg Trp
2540 2545 2550

phe val Glu Arg Asn Met val Thr Pro 6lu Gly Lys val val asp
2555 2560 2565

Leu cly Cys Gly Arg Gly Gly 'Trp Ser Tyr Tyr Cys &Giy Gly Leu
2570 2575 2580 Y

Lys Asn val Arg Glu val Lys Gly Leu Thr Lys Gly Gly Pro Gly

His Glu Glu Pro Ile Pro Met Ser Thr Tyr Gly Trp Asn Leu val
2600 2605 2610

arg teuy 6ln Ser Gly val Asp val phe Phe Ile Pro Pro Glu Lys
2615 2620 2625

Cys Asp Thr Leu Leu Cys Asp Ile Gly Glu Ser Ser Pro Asn Pro
2630 2635 2640

Thr val &lu Ala Gly Arg Thr Leu Arg val Leu Asn teu val Glu
2045 2650 2655

ASh Trp Leu Asn Asn Asn Thr Gin Phe Cys Ile Lys Vval Leu Ash
2660 2665 2670

pro Tyr Met Pro Ser val Ile Glu Lys Met Glu Ala Leu GIn Arg
2675 2680 2685
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tys- Tyr Gly Gly Ala Leu val Arg Asn Pro Leu Ser Apg Asn Ser
2690 2695 2700

Thr His  Glu Met Tyr Trp val Ser Asn Ala Ser Gly Asn Ile val
2705 2710 2715

Ser ser Wval Asn Met Ile Ser Arg Met Leu Ile Asn  Arg FPhe Thr
2720 2725 2730

Met Tyr Lys tys Ala Thr Tyr Glu Pro Asp val Asp Leu Gly

Arg
2735 2740 2745

Ser Gly Thr Arg Asn Ile gly Ile Glu Ser Glu Yle Pro Asn Lew
2750 2755 2760

Asp Ile Ile Gly Lys Arg Ile &lu Lys Tle Lys GIn_ Glu His Glu
2765 Y ¢ 2770 Y 2775

Thr Ser Trp His Tyr Asp Gln Asp His Pro Tyr Lys Thr Trp aAla
2780 2785 P 2790

Tyr His Gly ser Tyr 61u Thr Lys Gln Thr Gly ser Ala Ser ser
2795 2800 2805

Met val asn Gly val val Arg Leu Leu Thr Lys Pro  Trp Asp val
2810 2815 2820

val Pre Met val Thr GIn Met Ala Met Thr Asp Thr Thr Pro Phe
2825 2830 2835

Gly Gln Glin Arg val Phé Lys Glu Lys val Asp Thr Arg Thr Gln
2840 2845 2850

Glu Pro  Lys Glu Gly Thr Lys Lys Leu Met Lys Ile Thr Ala Glu
2855 2860 2865

Trp Lev Trp Lys Glu Leu Gly Lys Lys Lys Thr Pro Arg Met Cys
2870 2875 2880

Thr Arg Glu Glu phe Thr Arg Lys val Arg Ser Asn Ala Ala Leu
2885 2890 2893

Gly Ala Ile Phe Thr Asp Glu Asn Lys Trp Lys Ser Ala Arg Glu
2940 2905 2910

aAla val Glu Asp Ser Arg Phe Trp Glu Leu val Asp Lys Glu Arg
2915 2920 2925
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Asn Leu His Leu Glu Gly Lys Cys Giu Thr Cys val Tyr Asn Met
2930 S 2935 2940

Met Gly Lys Arg Glu Lys Lys Leu Gly Glu Phe Gly Lys Ala tLys
2945 2950 2955

Gly Ser Arg ala Ile Trp Tyr Met Trp Leu Gly Ala Arg Phe Leu
2960 2965 2970

GTu Phe Glu Ala Leu Gly Phe Leu Asn Glu Asp His Trp Phe ser
2975 2980 2985

Arg Glu Asn ser Leu Ser Gly val Giu Gly Glu Gly Leu His Lys
2890 2895 3000

Leu Gty Tyr Ile Leu Arg Asp val Ser Lys Lys Glu. Gly Gly Ala
3005 3010 3015

met Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile Thr Leu
3020 P 3025 y e fsp 3030

Glu Asp Leu Lys Asn Glu Glu Met val Thr Asn His met Glu Gly
3035 3040 3045

Glu His Lys Lys bLeu Ala Glu_ Ala Ile Phe Lys Leu Thr Tyr GIn
3050 3055 3060

asn Lys val val Arg val GIn Arg Pro Thr Pro Arg Gly Thr val
3065 3070 3075

Met Ile Ile Ser Ardg Arg Asp GIn Arg Gly Ser Gly Gin val

Asp
3080 3085 T 3090

gly Thr Tyr Gly Leu Asn Thr Phe Thr Asn Met Giu Ala Gin Leu
2095 3100 3165

ITe Arg Gln met Glu Gly Glu Gly val Phe Lys Ser Ile Gln His
3110 3115 3120

Leu Thr Tie Thr GTu 6lu Ile Ala val G6In Asn Trp Leuw Ala Arg
3125 3130 3135

val Gly Arg Glu Arg Leu Ser Arg Met Ala Ile ser Gly Asp Asp
3140 3145 3150

cys val val Lys Pro Leu Asp Asp Arg Phe ala 3er Ala Leu Thr
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3155 3160 3165

Ala Leu Asn Asp Met Gly Lys Ile Arg Lys Asp Ile &Gin Gln Trp
3170 3175 3180

Glu Pro Ser Arg Gly Trp Asn Asp Trp Thr GIn val Pro Phe Cys
3185 3190 3195

Ser His His Phe His Glu Leu TIle Met Lys Asp Gly Arg val Leu
3200 3205 3210

val val Pro Cys Arg Asn GIn Asp Glu Leu Ite Gl

y Arg Ala Arg
3215 3220 3225

Ile Ser Gin Gly Ala Gly Trp Ser Leu Arg Glu Thr Ala Cys Leu
3230 3235 3240

Gly Lys Ser Tyr Ala Gin Met Trp Ser Leu Met Tyr Phe His Arg
3245 3250 3255

Arg Leu Arg Leu Aala Ala_ Asn Ala Ile Cys Ser ala val Pro

Asp
3260 3265 3270

ser His Trp val Pro Thr Ser Arg Thr Thr Trp Ser Ile His Ala
3275 3280 3285

Lys His Glu Trp Met Thr Thr &lu Asp Met Leu Thr val Trp Asn
3290 3295 3300

Arg val Trp Ile GIn Glu Asn Pro Trp Met Giu Asp  Lys Thr Pro
3305 3310 3315

val Glu ser Trp 6lu Glu ITe Pro Tyr Leu Gly Lys Arg Glu Asp
3320 P 3325 3330

Gln Trp Cys Gly Ser Leu Ile Gly Leu Thr Ser Arg Ala Thr Trp
3335 3340 3345

Ala Lys Asn Ile Gin Ala Ala ITe Asn Gin val Arg Ser Leu Ile
3350 3355 3360

Gly Asn  Glu GTu Tyr Thr Asp Tyr Met Pro Ser Met Lys Arg Phe
3365 Y 3370 3375

Arg Arg Gilu glu Glu Glu Ala Giy val Leu Trp
3380 3385
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<210
<211>
<212>
<213

<220
<223>

<400> 25
agtigrtagt

DNA

gttctaacag
aaaaacacqc
ctgacaaaga
gcectggtog
tggggaacaa
ggaaggatgc
attccaacay
gcasaacaty
actctcatty
ttactggtca
gtcatgtatg

ttaacaccac

ggggcttgga
-ctecttggeag

titgtcctaa
agagacttty
ggatgcgtca
acagccaagy
accacggcaa
cagtacattt
ggaaaaggay
ttggtccaaa
catgcagtag
ccatcggtay
tctggaatg

cataagcaat
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10723

ctacgtggac
tttrttaatt
ctitcaatat
gattctcact
cgtteetteg
ttaaaaaatc
tgaacatctt
tgatgocgit
aaagggagag

ccatggactt

ataccgaacc
ggacatgcac
attcaggaat
agcatgctea
gatttatggc
tgatgctggt
tdgaaggagt
caaccatggce

aagtggcTer

Caagatgicc
gccggagaga
gagttgtgac
tigagaacct
gaaatgacac
aagtcaaaty
actttaatga
ggtttttgga

Aartificial Sequence

cgacaaagac

agagagcaga

getgaaacge
tggaatgetg
tttectaaca
aaaagctatt
gaataggaga
ccattiaace
acctctecttg
gggtgaaatg
tgaagacatt
ccagagcgga
gggattggaa
gagagtagag
ttatatgatt
cgeeccatce
ctcaggtaga
ccagggaaasz
gttaagaacc
aacgcaagga
tgtggtagac
atgtgcgaag
tgaatacaca
gtecaatcat
geeggactat
gatgaltctg

tctacctcta

Dengue virus serotype 4, Pre-Master

agattcttty
tectetgatga
gagagaaacc
cagggacgag
atcccaccaa
aatgttttga
cgcagetctg
acgcgtgatg
tttaagacaa
tgtgaggaca
gattgctogt
gaacggagac
acaagagctg
agctggatac
gggcaaacag
tacggaatgc
gcatgggtcg
ccaaccttgg
tattgcatty
gagcetrate
agagggtgag
ttttcatgtt

gtggtigtaa

ggagttacag
ggagaactaa
atgazaatga

ccatggacag

agggagctaa
ataaccaacg
gcgtgtcgac
gacctttaaa
cagcagggat
gagggttcag
caggcatgat
gcgaaccect
cagaggggat
ctgtcacgta
gcaatctcac
gagagaageg
agacatggat
tcagaaacce
gaatccageg
gatgogtagg
atctgotgct
artttgaact
aagcctcaat
taaaagagga
gcaatggety
cggggaagat
cagtccacaa
ccacgataac
cactcgattg
aaaagaaaac

caggagcaga
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gctcaatgta
gaaaaagycy

tgtgcaacag

actgttcatg

attgaagaga

gaaagagatt

cattatgetg

catgatagtg
caacaaatge
taaatgceec
gtetacctgy
ctcagtaget
gtcatcggaa
aggattegeg
aactgtette
agtaggaaac
agaacatgga
gactaagaca
atcaaacata
acaagaccaa
tggcttotit
aacaggcaat
tggagacace
toceaggtca
tgaacccagg
atggcttgtg

cacatcagag

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960

1620
1080
1140
1200
1260
1320
1380
1449
1500
1560
1620



gttcactgga
gatgtgacag
gaagtggact
atggagaaat
gacaaagaga
gctggagetc
gggcgtatca
ttagaacced
ctccattggt
gcaaaacgaa
ttcacatcat
ggaggagtct
aactcaagga
ttgagagtca
aaatgtggeca
ttccaaccag
atttgtggaa
gaattgaatc
aaaggaatca
tecatggaaaa
ctcattgatg
gaagttgaag
aaacaggatg
gtecatgecy
aaagcctctt
aatggagtgce
cacaactata
gagatggact
agaggaccct
cgatcttgea
gaaatcagac

catgggcagg
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attacaaaga
tgctggnatc
ccggtgatgg
tgagaatcaa
tggcagaaac
cgtgtaaagt
tctcatecac
cctttgogga
tcaggaaagg
tggccattct
tgggaaaggc
catggatgat
acacttcaat
‘tggtgeagyc
gtgggatitt
aatcccotte
tcegoicagt
acatrtctatc
tgcaggcagg
catggygcaa

gcecccgaaac

actatggctt

tattcrgega

atatyggtta
tcattgaagt
tagaaagtga
gaccaggcta
titgatttcty
ctttgagaac
cattaccacc
cattgaagga
tcgacaactt

gagaatggtg
tcaggaagga
aaatcacatg
gggaatgtca
acagcatggg
ceccatagag
ceetrrtgget
cagctacata
gagttcecatt
aggtgaaaca
tgtgcaccag
tagaatccta
ggctatgacg
cgatagtggt
catcacagac
aaaactaget
aacaagactyg
agaaaatgag
aaaacgatct
agcaaaaatyg
agcagaatgc
tggagtattc
ctcaaaactc
ttggatagaa
taaaaactgc
gatgataatt
ccatacacaa
Tgatggaaca
aaccactgece
gctaagatac
gaaagaagay

ttcactagga

acatttaagg
gecatgcatt
trtgcaggac
tacacgatgt
acaacagtog
ataagagatg
gagaatacca
gtgataggtg
ggcaagatgt

gcrtgggatt

gttttiggaa
attgggitcc
tgcatagetg
tgcgtigtga
aacgtgcaca
tcagetatcc
gagaatctga
gtgaagttaa

ctgeggeeLe

ctetetacag

cCcaacacaa

.accaccaaia

atgtcageqgyg
agegcactca
cactggecaa
Ccaaagaatc
ataacaggac
acagtggtag
tctggaaaac
agaggtgagg
aattiggtea
gtcttgggas

ticctcatge
ctgeccotege
atctcaagry
gttcaggaaa
tgaaagticaa
tgaacaagga
acagtgtaac
ttggaaacag
ttgagtcceac
ttggticegt
gtgtgtatac
tagtgttgty
ccggeattgt
gctyggaaaaa
catggacaga
agaaagcceca
tgtgogaaasa
crattargac
agcccactga
agtctcataa
atagagcttg
tatggctaaa
ccataaaaga
atgacacatg
aatcacacac
tcgetggacc
catggcatct
tgactgagga
tcataacaga
atgggtgcetg
acteottggt
tggcattgtt
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caagagacag
tggagcceaca
caaagtcegt
gttctcaatt
gtatgaagot
aaaagTggtt
caacatagag
tgcattaaca
atacagaggt
tggtggactg
aacccrgttt
gatriggcacg
gacactgtat
caaagaactyg
acaatacaag
tgaagagygac
aataacacca
aggagacatc
gctgaagtat
ccagaccttt
gaattcygtty
attgaaagaa
caacagagee
gaagatagag
cctctggage
agtgtctcaa
aggtaagctt
ctgcggaaat
atggtgctye
gtacgggaty
cacagctgga

cctggagogaa

1680
1740
1800
1860
1920
1980
2040
2160
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2840
3000
3060
3120
3180
3240
3300
3380
3420
3480
3540



atgcttagga
acatroatca
gecactatga
aaagtcagac
atgatgacta
gagttgactg
aagtatcaat
caaaacgeat
ttaacatcct
aatcecaacag
ttaaatgagy
aatgatatic
ctcactggac
caggcagaga
atgtcgataa
ctggtgatct
tgggaagtoa
ggaaaggcty
tcecagateg
cgtggegety
aaagacctaa
gaagtccagg
ggtctttica
acgteaggat
gttgttacaa
gacaacccag
cacccaggag
Cggggtriga
geeetiagag
cgggagatig

agagtgccaa
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cecgagtagy
cagggaacat

cgggtgacat

caactittge

ctataggaat
atgcgtrtage
tggcagtgac
ggaaagtgag

cacagcaaaa

ctatrittct
ctatcatgge
ccatgacagg
gatcgygccga
tatcaggaag
aaaatgaaga
caggactttt
agaaacaacyg
aacrggaaga
gagccggagt
ttctaatgca
tatcatatgy
tattggcact
aaaccaacge
ctccaattat
ggagtggagc
agatcgaaga
cgygaaagac
gaacartaat
gacttcécaat
tggacctaat

actacaacct

aacgaaacat
gtcctitaga
aggtatgggc
agctggacta
tgtacticic

cttaggcaty

Tatcatggcet
ttgcacaata
aacagattgg
gacaacceto
agtcgggatyg
accattagtg
titggaactg
cagrccaatc
ggaagaacaa
tectgtatca
ggccggagta
tggagcctat
ttacaaagaa
taaaggaaag
agyagoctyg
ggagectgga
cggaacaata
cgacaaaaaa
atatgtgagt
tgacattttc

gaagagatac

crrggecees

aagataccag
gtgtcatgec

‘gattatcatg

geaatactac
gacctgggaa
grgacttatc
cecttgagaa
tcoccagagca
arggtcctca
arcrrgtycy
ttggcagtgg
ataccattag
tcaagaacca
gtgagcatit
gctggaggge
gagagagcag
cigtcaataa
acactgacca
ataccaatca
ttgtgggatyg
agaattaagce
ggaacattcc
aggattgaac
aagttagaag
aaaaatccaa
ggtgctgtat
ggaaaagtig
gctatagcec
cgaaagagaa
cticcggeca
actagagttyg
accccageca
acatttacca

gacgaageoe

tagttgcagt
gagtoatggt
ttgeectact
agctgacctce
ccataccaga
aaatggtgag
tCCCcaaacge
tgtecgttte
cattgacgat
gcaagaaaag
tagccagttc
tcotcactgt
ccgatgtcaa
caatatcaga
tactcattag
cggcageage
ttccttcace
aaaaagggat
atacaatgtg
catcatgggce
gagaatguaa
gagccgtcca
ctotggactt
tgggtctita
agactgaaaa
gactyaccat
tagtcagaga
tgogcagctga
tcagagcetgt
tgaggcrtyct

attrcacaga

fage 245

ttctttigtg
tatggtagge
agcageette
caaggaattyg
gaccatrert
aaatatggaa
agtgatatta
cecactgttc
cagaggtetc
gagctygeca
tctectaaaa
gigctacgtg
atgggaagac
agatggtage
aacaggattg
atggtaccty
¢eeacccatg
tettggatat
gcatgrcaca

ggacgtcaag

ggaaggagaa
aacgaaacct
ttctectgga
tggtaatgat
aagcattgaa
catggacctc
agctataaaa
aatggaggaa
gcacaccyag
atcaccagrt

tccageaagt

3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
45060
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400



atagcagceta
atgacagcca
-gatgaagaaa
tttaaaggga
tgcctgagga
tatgtcaaga
ggtgccaatt
ctaacagatg
gcagcacaaa
tacatgongy
ctcctagata
gaaaaggiag
gtagacttaa
ggcatcaact
gaagaaaacg
agatggttgg
gcagceggaa
ttcatgactc
gcaggtggaa
cttttactga
aggggeatag
tggtacgcac
atagttttge
tacgttgtca
ctagasaaaa
aacatcctyg
acatttgtta
acagecatag
aagatggaca
actctcacag
caagcaaaag

actgicgatg
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gtgaggcagc

gaggatacat
cteccecyygo
gagaaatccc
agactgtity
aaaatggaaa
ctagaaccas
tcaaggctoa
gtgaagagcy
gaagagggag
aacctctgga
acatcaacac
atgcecatiga
tygagaagayg
acgcagacag

tggaagttga

atgciaggat

gaaagtcict
agaaggtaag
gggecgtacaa
cacttctgoc
ggaagatgac
aaatacagcc
ttatrccaga
tagccatect
cgaagaaaga
acatagatcy
caccaatgtt
ccaaccaage
tcggagttce
cagctectttt
caaccagaga

gaataacagt

ctcaactega
aagcagagac
tgaacgcicy
gttcgticea
gaaagtgata
tgattgggac
gagggttata
ggtgattctg
aataggaaga
aaatgatgaa
gccagaagga
tggcgaatac
agacctacca
aaggtggrgt
aatctggaca
ctattctgac
gaccctgaac
agacgcactg
ccatgeicte
tacagtcacg
cctgggaatrg
acactggata
acctgaaaaa
cacagtggtg
tctcggattg
acgtcergea
gagacatage
cacagtgtta
ccttctegec
cttattggta
agcrcagaas

gattgaccta

gtggagatgg
ccatttecte
tggaattceg
agtataaaag
caacicagta
ttegtoggtta
gaccecagac
gcaggaccia
aatccaaaaa
gactgrgeac

atgattoccta

cgcttgagag

gtctggttgg
ttigatggag
aaagaagyqy
£cactggege
ctaatcacag
gacaacttag
agrgaactgc
ggagggatct
tgctgcataa
gcagcticaa
cagagaacac
gccgcaacca
ggaagcatty
tcagcatgga
attgaaaatt
atgggtctcy
attggatgct
gcacattatyg
agagcagcog
gatccaatac

agagcaatygc
gacatgaaty
caggaaatga
ggaagacctt

caactgacat

getgeatgaa

tgocagtgac
atgagaatga
actggaaaga
gcatgttcga
gagaagcaag
cctacagagt
traagaacaa
aaaggaagaa
taaaagaatt
aaatgggtag
cagtgctgea
cggagaccct
tTttattcett
tcacggotag
taatactgga
cccaagacaa
tggcaaacga
caacccagea
cgeigtatge
cctcagtgaa
ggaaaggatg
actcacaagt
ccatcatagy
cggglateat

cttatgatce
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tgggattrtt
accaatcata
ggtcacggat
tatagcaget
tgatictgag
trcagaaatg
accagicata
ccactctagt
ccagtacata
agtaaaatyg
accagagegt
gaaaacctit
ggcagetgaa
ccaaatccta
attgaaacce
taaggaattt
gcteccaacc
cacggetgag
ggagacattg
gatgadcges
catccrocta
gttttttcte
ccaactgacce
gatrgggrric
acccgagage
cotggecaca
tgtgteecta
gccattgtca
caacccecata
gccaggactc
gaaaaaccca

aaagtttgaa

5460
5520
5580
5640
5700
5760
5820
5880
5940
2000
6060
6120
€180
6240
6300
6360
6420
6480
65340
6600
6660

6720
6780

6840
6300
6960
7020
7080
7140
7260
7260
7320



aagcagttgy
actacatggg
gaaggaaatc
agagggagtt
acaagaagug

aacgcattgg

agaaccttag

ggctcageaa
gtggaccteg
agagaagtca
acatatgggt
gaaaagtgty
gcaggacgaa
tEttgcataa
caaaggaaat
atgractggy
atgrtgatca
Cctcggaageyg
gggaaaagaa
cacccataca
tcatceatgg
gtgacacaga
aaagtggaca
gcagagtgge
gaattcacaa
aagtggaagt
gaadaggaatc
agagagaaga
tggcttggagy
ttctccagag

attctaagag
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gacaagtaat
ctetgtgroa
cagggaggtt
acttggeogg
gaactggcaa
gaaaaagtga
caaaagaagy
aactgagatg
gitgtggeag
aaggcctaac
ggaatctagt
acacattatt
cactcagagt
aggttctcaa
atggaggagc
tatccaatgc
acagatrtac
gaatcccgtaa
tagaaaaaat
aaacgtyggge
tcaacggagt
tggcaatgac
tgagaaccca
tttggaaaga
gaaaggtgag
cggracgtoa
tccatcetiga
agctagggga
cacgcettett
agaactcoct

acgtgagcaa

gctectagte
dgctttaacc
ttogaacact
agretggactt
cataggagag
attccagate
cattaaaaga
gttcgitgag
aggaggctag
daaaggagga

gcgrcttcaa

gtgtgacata

ccttsactta
cccatatatg
cttagtgagg
ticcgggaac
aatgagatac
catcgggatt
aaagcaagag
ataccatggt
ggtcaggctg
agacacgact
agaaccgaaa
attadggaag
aagcaatgea
ggctgttgaa
aggaaagigt
attcggcaag
agagtttgaa
gagtggagtg
gaaagaggga

ctctgegtga
ttagctaccg
accattgegg
ctettttcta
acgctiggag
tacaagaaaa
ggagaaacgg
agaaacatgy
tcatactatt
ccagoacacyg
agtggagttyg
ggggagtcat
gtagaaaatt
ccctcagica
aatccacrct
atagtgtcat
aagaaagceca
gaaagtgaga
catgaaacat
agctatgaaa
ctgacaaaac
ccattiggac
gaaggcacga
aaaaagacac
gecttoggogg
gatagtaggt
gaaacatgtg
graaaaggea
geoctaggat
gaaggagaag
ggagcaatgt

ctcaagtatt
ggcecateto
tgtcaatgge
ttatgaagaa

agaaatggaa

gtggaatcca

accatcacge
tcacaccaga
gtygaggact
aagaacccat
acgtttictt
caccaaatcc
ggttgaacaa
tagaaaaaat
cacgaaactc
cagtgaacat

cttacgagec

taccaaacct

catggcacta
caaaacagac
cttgggacgt
aacagegegt
agaaactaat
ccaggatgtg
ccatattcac
tttgggagct
tgtacaacat
gcagagccat
tcttaaatga
ggctgcacaa

atgccgatga
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gatgatgagy

cacattgtyy
taacatttrt
cacaaccaac
aagccgatg
ggaagtggat
tgtgtcgega
agggaaagta
aaagaatgra
ceccatytea
catcccgeea
cacagtggaa
caacactcaa
ggaagcacta
cacacatgag
gatttcaagg
ggatgttgac
agatataatt
tgaccaagac
tggatcagea
cgtceccaty
ttttaaagag
gaaaataaca
caccagagaa
tgatgagaac
ggttgacaag
gatgggaaaa
atggtacatg
agatcacigy
gctaggttac

caccgceadga

7380
7440
7500
7560
76260
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8760
8820
8880
8940
3000
9060

9120

180



tgggatacaa
gaaggagaac
gtgegtgtge
caaagagygta
caactaatca
acagaagaaa
atggceatca
ttaacagctc
agaggatgga
atgaaagacd
geccgaatcet
tacgcccaaa
gctatttget
catgetaaac
attcaagaaa
tacttgggga
acctgggcaa
gaatacacag
gttctgtogt
catagtacgg
ggecatcata
tgtaaaaaat
ggttagagga
agctgtagtc
catattgacg
gaacgccaga
<210>
31z
<213>

<220>
<223>

<4005

26
3391
PRT

26

20170111 473484.185 sequence Listing Text File.txt

gaatcacact
acaagaaact
aaagaccaac
gtggacaagt
gacagatgga
tcgotgtoca
gtggagatga
taaatgacat
atgattgoac
gtogegtact
ccecaaggage
tgtyggagett
cggcagtace
atgaatggat

acccatggat

aaagagaaga

agaacatcca
attacatgec
agaaagcaaa
aaasaactat
aatgccatag
ccgggaggec
gaccectece
tcgotggaag
ctgggaaaga
aaatggaatg

agaagaccta
agccgaggec
accaagagyc
tggcacctat
gggagaagga
aaactggtta
ttgtgttotg
gygaaagatt
acaagtgecee
cgtrgttcec
agggtogtct
gatgtacttc
atcacattgg

gacaacggaa

ggaagacaaa

ccaatggtgc
agcagcaata
atccatgaas
actaacatga
gctacctgtg
cttgagtaaa
acaaaccatg
ttacaaatcg
gactagaggt
ccagagatcc

gtgctgttga

Artificial Sequence

aaaaatgaag aaatggtaac aaactacatg

attitcaaac taacgtacca aasacaaggig

acagtaatgg
ggactcaata
gtctttaaaa
gcaagagtgg
aaacctttag
aggaaagaca
ttotgttcac
tgtagaaacc
ttgcgggaga
cacagacgcg
gttccaacaa
gacatgctga
actccagtgg
gactcattga
aatcaagtra
agattcagaa
aacaaggcta
agcoeogtoc
cratgeagec
gaagctgtac
cagcaacaat
tagaggagac
tgctgtctce

atcaacaggt

Dengue virus serotype 4, Pre-Master

acatcatatce
¢tttcaccaa
gcattcagea
ggcgcgaaag
atgacagott
tacaacaatg
accattrtecea
aagatgaact
cggeetgttt
acctcagget
gtcgaacaac
cagtctggaa
aatcatggga
ttgggttaac
gatcccttat
gagaagagga
gaagtcaggt
aaggacotta
tgtagcteca
gcatggegta
gggggcccaa
cecccegaaa
teageatcat

et
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gagaagagac
tatggaagce
cctaacaatc
gttatcaaga
cgcaageget
ggaaccttca
tgagttaate
gattggcaga
goggaagtct
gucggcaaat
ctggtecata
cagggtatyg
ggaaatccca
aagcagggcc
aggcaatgaa
agaagcagga
cggattaage
aaagaagtca
cctgagaagy
gtggactagc
ggcgagatga
caaaaaacag

tecaggeaca

9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
9900
9960

10020

10080

10140

10200

10260

10320

10380

10440

10500

10560

10620

10680

10723
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Mat Asn Asn GIn .»;r‘g Lys Lys Ala Lys g«gn Thr Pro Phe Asn ?gt Leu

Lys Arg Glu ggg Asn Arg val Ser ggr val Gin GIn Leu ;gr Lys Arg

Fhe Ser %eu Gly Met Leu Gln ggy Arg Gly Pro Leu kys teu Phe Met
5 5

Ala %3” val Ala phe Leu ggg Phe Leu Thr Ile ggo Pro Thr Ala Gly
3

I7e Leu Lys Arg Trp Giy Thr Tle Lys Lys Ser Lys Ala Ile Asn val
65 70 75 30

Leu Arg Gly Phe ggg tys Glu Ile aly ggg Met Leu Asn Ile sgu Asn

Arg Arg Arg Ser Ser Ala Gly Met Ile ITe Met Leu Ile Pro Thr val
1060 105 110

Met Ala phe His teu Thr Thr Arg Asp Gly Glu Pro Leu Met Ile val
115 12C 125

Ala Lys His Glu Arg Gly Arg Pro Leu Leu Phe Lys Thr Thr Glu gly
130 135 140

Ile Asn Lys Cys Thr Leu Tle Ala Met Asp Leu Gly Glu Met Cys Glu
145 150 155 160

Asp Thr val Thr Tyr Lys Cys Pro Leu Leu val Asn Thr Giu Pro Glu
165 170 175

Asp Ele Asp c§s Trp Cys Asn Leu Thr Ser Thr Trp val Met Tyr Gly
180 185 180

Thr Cys Thr GIn Ser Gly Glu Arg Arg Arg Glu Lys Arg Ser val Ala
155 200 20%

Leu Thr Pro His Ser Gly Met Gly Leu Glu Thr

Arg Ala 6lu Thr Trp
210 215 22!

Met Ser Ser Glu Gly Ala Trp Lys His Ala Gln Arg val Glu ser Trp
225 230 235 240

Ile Leu Arg Asn Pro Gly Phe Ala Leu Leu Ala Gly Phe Met ala Tyr
245 250 255

Page 249



20170111 478484,185 sequence Listing Text File.txt

Met Ile Gly Gln Thr Gly Ile Gln arg Thr val Phe Phe val Leu Met
260 265 270

met Leu val Ala Pro ser Tyr Gly Met Arg Cys val Gly val Gly Asn
275 280 285

Arg asp she val Glu Gly val Ser ¢ly Gly Ala Trp val Asp Leu val
¢ 2980 y7295 y ol .308 P

Leuy Glu His 6ly Gly Cys val Thr Thr Met Ala Gin Gly Lys Pro Thr
305 310 315 320

Leu Asp Phe Glu Leu Thr Lys Thr Thr Ala Lys Glu val Ala Leu Ley
325 330 3358

Arg Thr Tyr Cys Ile Glu ala Ser Ile Ser Asn Ile Thr Thr Ala Thr
340 345 350

Arg Cys pro Thr Gln Gly Glu Pro Tyr Leu Lys Glu Glu GIn Asp Gln
355 360 365

GTn Tyr Ile Cys Arg Arg asp val val Asp Arg Gly Trp Gly Asn Gly
370 375 380

Cys Giy Leu Phe Gly Lys Gly Gly val va] Thr Cys Ala Lys Phe Ser
385 390 395 400

Cys ser Gly Lys Ile Thr Gly Asn Leu val Gin Ile Glu Asn Leu Glu
405 410 415

Tyr Thr val val val Thr val His Asn Gly Asp Thr His Ala val Gly
420 425 430

Asn Asp Thr Ser Ash His Gly val Thr Ala Thr Ile Thr Pro Arg Ser
435 440 445

Pro Ser val Glu val Lys Leu Pro Asp Tyr Gly Glu Leu Thr Leu Asp
450 455 460

Cys Glu Pro Arg ser Gly Ile Asp Phe Asn Glu Met Ile Lau Mef Lys
465 470 475 480

Met Lys Lys Lys Thr Trp Leu val His Lys Gin Trp Phe Leu Asp Leu
485 490 495

Pro Leu Pro Trp Thr Ala Gly Ala Asp Thr Ser Glu val His Trp Asn
500 505 510
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Tyr Lys Glu Arg Met Val Thr Phe Lys val Pro His Ala Lys Arg Gin
515 520 525

Asp val Thr val teu 6ly ser GIn Glu Gly Ala Met His ser Ala Leu
530 335 540

Ala Gly Ala Thr Glu val Asp Ser Gly Asp Gly Asn His Met Phe Ala
545 550 558 560

Gly His Leu Lys Cys Lys val Arg Met Glu Lys Leu Arg Ile Lys Gly
565 570 57%

Met Ser Tyr Thr Met Cys Ser Gly Lys Phe Ser Ile Asp Lys Glu Met
580 585 590

Ala Glu Thr GIn Wis Gly Thr Thr val val Lys val Lys Tyr Glu Gly
595 600 605

Ala Gly ala Pro Cys Lys val pro Ile Glu Ile Arg Asp val Asn Lys
610 615 620

Glu Lys val val Gly Arg Ile Ile Ser Ser Thr Pro Leu Ala Glu Asn
6525 630 635 640

Thr Asn Ser val Thr Asn Ile Glu Leu Glu Pro Pro Phe Gly

Asp Ser
645 650 65

Tyr I1e val ITe Gly val Gly Asn Ser Ala Leu Thr Leu His Trp Phe
560 665 670

Arg Lys Gly Ser Ser Ile Gly Lys Met Phe Glu Ser Thr Tyr Arg Gly
67 620 685

Ala Lys Arg Met Ala Ile Leu Gly Glu Thr Ala Trp Asp Phe Gly ser
690 695 700

val Gly Gly Leu Phe Thr Ser feu Gly Lys Ala val wis Gln val phe
705 710 715 720

Gly Ser val Tyr Thr Thr Leu Phe Gly

val Ser Trp Met Ile Arg
725

G
ol

Tie teu Ile Gly Phe Leu val teu Trp Ile Gly Thr Asn Ser Arg Asn
740 745 750

Thr ser Met Ala Met Thr Cys 1ie Ala Ala Gly ITe val Thr Leu Tyr
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755 760 765

Leu Gly val Met val GIn égg Asp Ser Gly Cys ggg val ser Trp Lys

Asn Lys Glu Leu Lys Cys Gly Ser Gly Ile Phe Tle Thr Asp Asn val
785 790 785 800

His Thr Trp Thr Glu Gin Tyr Lys Phe Gin Pro Glu Ser Pro Ser Lys
805 810 815

Leu Ala ser ala ITe GIn Lys Ala His Glu Glu Asp Ile Cys Gly Tle
820 825 830

Arg Ser val Thr Arg Leu Glu Asn Leu Met Trp Lys Gin Ile Thr Pro
835 840 845

Glu Leu Ash His Ile teu Ser Glu Asn Glu val Lys Leu Thr Ile Met
850 &5% 360

Thr Gly Asp 1le Lys Gly ITe Met Gln Ala Gly Lys Arg Ser Leu Arg
865 870 87 &80

Pro GIn Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala

Lys Met Leu Ser Thr Glu Ser His Asn Gln Thr Phe Leu Ile Asp Gly
900 905 910

Fro Glu Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu
915 926 925

Glu val Glu Asp Tyr Gly Phe G¢ly val Phe Thr Thr Asn ITe Trp Leu
930 935 940

Lys Leu Lys Glu Lys GIn Asp val Phe Cys Asp Ser Lys Leu Met Ser
945 950 955 960

Ala Ala Ile Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Trp
965 970 875

ITe Glu Ser Ala Leu Asn Asp Thr Trp tys Ile Glu Lys Ala ser phe
980 085 980

ITle Glu val Lys Asn Cys His Trp Pro Lys .Ser His T

hr  Leu Trp Ser
895 1000 1008
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Asn Gly  val Leu Glu Ser 6¢lu Met rle Ile Pro Lys Asn teu Ala
1010 1615 1020

Gly Pro val ser GIn His Asn Tyr Arg Pro Gly Tyr His Thr Gin
1825 1030 1035

Ile Thr Gly Pro Trp His Leu Gly Lys Leu Giu Met Asp Phe Asp
1040 1045 1050

Phe Cys Asp Gly Thr Thr val val val Thr Glu Asp Cys Gly Asn
1055 1060 1065

Ard Gly Pro Ser Leu Arg Thr Thr Thr Ala Ser Gly Lys Leu Ile
1070 1475 1080

Thr Glu_ Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro Leu Arg Tyr
1085 1090 1085

Arg Gly Glu asp 6ly Cys Trp Tyr Gly mat Glu Ile Arg Pro Leu
? 1100 P 1185 Y 1110 g

Lys Glu Lys Glu Glu Asn Lteu Val Asn Ser Leu val Thr Ala Gly
1115 1120 1125

His Gly &in val Asp asn Phe Ser Leu Gly val Leu Gly Met Ala
1130 1135 1140

Leu Phe teu Glu Glu Met Leu Arg Thr Arg val Gly Thr Lys His
13145 1150 1155

Ala Tle Leu Leu val Ala val Ser phe val Thr Leu Ile Thr Gly
1160 1165 1170

Asn Met Ser phe Arg Asp Leu Gly Arg val Met val Met val Gly
1175 1180 1185

Ala Thr Met Thr 6ly asp Ile Gly Met Gly val Thr Tyr Leu Ala
1190 1395 1200

Leu Leu Ala Ala phe Lys val Arg Pro Thr pPhe Ala Ala Gly Leu
1208 1210 1215

Leu Leu Arg Lys Leu Thr Ser Lys Glu Leu Met Met Thr Thr Iie
1220 1225 1230

Gly Tle val teu teu Ser éln Ser Thr ITe Pro Glu Thr Ile Leu
1235 1240 1245

Page 253



20170111 478484.185 sequence Listing Text File.txt

Glu Leu Thr Asp Ala Leu Ala teu Gly Met Met val Leu Lys Met
1250 1255 1260

val Arg Asn Met Glu Lys Tyr GlIn Leu Ala val Thr ZIle Met Ala
1265 1270 A275

ITe Leu Cys val Pro Asn Ala val Ile Leu Gln Asn  Ala Trp Lys
1280 1285 12960

val Ser Cys Thr Ile Leu Ala val val Ser val ser Pro Leu Phe
1295 1300 1305

Leu Thr Ser Ser GIn Gin Lys Thr Asp Trp Ile Pro Leu Ala Leu
1310 131% 1320

Thr Ile Lys Gly Leu Asn Pro Thr Ala ITe Phe Leu Thr Thr Leu
1325 1330 1335

Ser Arg Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Ile
1340 1345 1350

Met Ala val Gly Met val ser Tle Leu Ala Ser Ser Leu Ley Lys
1355 1360 1365

Asn Asp Ile Pro Met Thr Gly Pro Leu val Ala Gly Gly Leu Leu
1370 1375 1380

Thr val <Cys Tyr val Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu
1385 1390 1395

Glu Arg Ala Ala Asp val Lys Trp Glu Asp Gln Ala Glu Ile Ser
1400 1405 1410

Gly Sser ser Pro Ile Leu Ser Ite Thr Ile Ser Glu Asp Gly Ser
1415 1420 1425

Met Ser Ile Lys Asn Glu Glu Glu Gl GIn Thr Leu Thr Ile Leu
1430 1435 1440

ITe Arg Thr Gly Leu Leu val 1I7e Ser Gly Leu Phe Pro val Ser
1445 1450 1455

ITe Pro . Yle Thr Ala Ala Ala Trp Tyr Leu Trp ¢lu val Lys Lys
1460 1465 - 1470

Gin Arg aAla Gly val Leu Trp Asp val Pro Ser Pre Pro Pro Met
1475 1480 1485
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Gly Lys Ala Glu Leu GIu Asp Gly Ala Tyr Arg Ile Lys Gln Lys
1490 1495 1500

Gly Ile Leu Gly Tyr Ser GgIn Ile Gly Ala Gly val 7Tyr Lys Glu

1505 1510 1515

Gly Thr Phe His Thr Met Trp His val Thr Arg Gly Ala val Leu
1520 1525 1530

Met His Lys Gly Lys Arg Ile Glu Pro Ser Trp Ala Asp val Lys
1535 1540 1545

Lys Asp leu Ile Ser Tyr Gly Gly 61y Trp Lys feu Glu Gly Glu
1550 1555 1560

Trp Lys Glu Gly Glu &tu val &1n val Leu Ala teu Glu Pro Gly
15865 1570 . 1575

Lys Asn Pro Arg Ala val GIn_ Thr Lys Pro Gly Leu Phe Lys Thr
1580 1585 1590

Asn Ala Gly Thr Ile Gly Ala val Ser Leu Asp Phe Ser Pro Gly
1595 1600 1605

Thr Ser Gly Ser Pro Tle Ile Asp Lys Lys Gly Lys val val Gly
1610 1615 1620

Leu Tyr Gly Asn Gly val val Thr arg ser Gly Ala Tyr val ser
1625 1630 1635

Ala ITe Ala &In Thr Glu Lys Ser ITe Glu Asp Asn Pro.Glu Ile
1640 . 1645 1650

Glu Asp Ile Phe Arg Lys Arg Arg Leu Thr Ite MeT Asp Leu

As
1655 1660 1665

His Pro Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala Ile val
1670 1675 1680

Arg Glu  Ala Ile Lys Arg Gly Leu Arg Thr Leu Ile Leu Ala Pro

1685 1690 1695
Thr Arg val val Ala Ala Glu_ Met Glu 6lu Ala Leu Arg Gly Leu
1700 1705 1710

Pro 1le Arg Tyr GIn Thr Pro Ala Ile Arg Ata val His Thr Gly
Page 255



_ 20170111 478484.185 Sequence Listing Text File.txt
1715 = 1720 1725

Arg Glu TIle val Asp Leu Met Cys His Ala Thr Phe Thr Met Arg
1730 1735 1740

Leu Leu Ser Pro val Arg val Pro Asn Tyr Asn Leu TIle Ile Met
1745 1750 1755

Asp Giu Ala His Phe Thr Asp Pro Ala Ser Ile Ala Ala Arg Gly
1760 1765 177¢

Tyr ITle ser Thr Arg val Glu Met Gly Giu Ala Ala Gly Ilte Phe
1775 1780 1785

met Thr Ala Thr Pro Pro Gly Ser Arg Asp ProxBhe Pro Gin Ser
1790 1795 1300

Ast Ala pPro Ile ITe Asp Glu Glu Arg Glu Iie Pro Glu Arg Ser
1805 1810 1815

Trp Asn Ser Gly His Glu Trp val Thr Asp Phe Lys Gly Lys Thr
1820 1825 1830

val Trp Phe val pro Ser Ile Lys ala Gly Asn Asp_ Ile Ala Ala
1835 1840 1845

Cys Leu Arg Lys Asn Gly Lys Lys val Ile 6¢In Leu Ser Arg Lys
Y 1850 1855 1860 9

Thr Phe Asp Ser Glu Tyr val Lys Thr Arg Thr Asn_ Asp Trp Asp
1865 1870 1875

phe val val Thr Thr Asp Ile Ser Glu Met Gly Ala Asp Phe Lys
1880 1885 1890

Ala Glu Arg val Ile Asp Pro Arg Arg Cys Met Lys Pro val Ile
1893 1900 1905

Leu Thr Asp Gly Glu &Ju Arg Vval 1le reu Ala Gly Pro Met Pro
1910 1915 1820

val Thr His sSer ser Ala Ala GIn Arg Arg Gly Arg Tle Gly Arg
1923 193D 1935

Asn Pro  Lys Asn Glu Asn Asp Gin Tyr Tle Tyr Met Gly Glu Pro
1948 1945 1950
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Leu Glu Asn Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met
1955 1960 1965

Leuy Leu Asp Asn Ile Asn Thr Pro Glu Gly Ile Ile Pro ser Met
1970 1975 1980

phe GTu Pro Glu Arg Glu Lys Val Asp Ala Ile asp Gly Glu Tyr
1985 1990 1995

Arg Leu Arg Gly Glu Ala Arg Lys Thr Phe val Asp Leu Met Arg
2000 2005 20710

Arg Gly ASp Leu Pro val Trp Leu Ala Tyr arg val Ala Ala Glu
2015 2020 2025

‘Gly Iie Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly val Lys
2030 2035 2040

Asn Asn  Gin Ite Leu Glu Glu Asn val Glu val Glu Ile Trp Thr
2045 2050 2055

Lys Glu Gly Glu Arg Lys Lys Led Lys Pro Arg Trp Leu Asp Ala
2060 2065 2070

Arg Ile Tyr Ser Asp Pro Leu Ala Leu Lys Glu Phe Lys Glu Phe
2075 2080 2085

Ala Ala &ly Arg Lys Ser teu Thr Leu Asn Leu ITe Thr Glu Met
2090 2095 2100

Gly Arg Leu Pro Thr phe Met Thr Gin Lys val Arg Asp Ala Leu
21065 2110 2115

Asp Asn  Leu Ala val Leu His Thr Ala ¢lu Ala 6ly Gly Arg Ala
2120 2125 2130

Tyr Aspn  His Ala Leu Ser Glu Leu Pro Glu Thr Leu Glu Thr Leu
- 2135 2140 2145

reu teu Lew Thr Leu teu Ala Thr val Thr G6ly Gly Ile Phe Leu
2150 2155 2160 .

Phe Leu Met Ser Ala Arg Gly Ile Gly Lys Met Thr Leu Gly Met
2165 2r70 2175

Cys Cys Ile Ile Thr Ala Sar Ile Leu Leu Trp Tyr Ala Gin Ile
2180 2185 2150
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Gin Pro HWis Trp ITe Ala Ala Ser Ile Ile Leu Glu Phe Phe Leu
2195 2200 g

Ile val Leu Leu Ile Pro Glu Pro &lu Lys Gln Arg Thr Pro Gin
2210 2215 2220

Asp Asn Gln Leu Thr Tyr val val Ile aAla Ile Leu Thr val val
2225 2230 2235

Ala Ala Thr Met Ala Asn Glu Met Gly Phe fteu Glu Lys Thr Lys
2240 2245 2250

Lys Asp Leu Gly Leu Gly ser Ile Ala Thr Gln Gln  Pro Glu Ser
2255 2260 2265

Asn Tle Leu Asp Ile Asp teu Arg Pro Ala Ser Ala Trp Thr Lteu
2270 2275 2280

Tyr Ala val Ala Thr Thr phe val Thr Pro Met Leu Arg His Ser
2285 2250 2295

Ile 6lu Asn Ser Ser val Asn Vvaj Ser Leu Thr Ala 1I7e Ala Asn
2300 2305 2310

GEn Ala Thr val Leu Met Gly Leu Gly Lys Gly Trp Pro Leu Ser
2315 2320 2325

Lys Met -Asp Ile Gly val Pro Leu Leu Ala Ile Gly Cys Tyr Ser
2330 ' 2335 2340

GIn val Asn Pro Ile Thr teu Thr Ala Ala Leu Phe Leu Leuw val
2345 2350 23585

Ala His Tyr Ala Ila Ile Gly Ppro Gly Leu Gin Ala Lys Ala Thr
2360 2365 2370

Arg Glu Ala 61n Lys Arg Ala Ala Ala Gly Ile Met Lys Asn Pro
2375 2380 2385

Thr val aAsp Gly Ile Thr val 1Ile Asp Leuy Asp Pro Ile Pro Tyr
2390 2395 2400

Asp Pro Lys Phe Glu Lys Gln Leu Gly Gln Vval Met Leu Leu val
2405 2410 2415

Leu Cys val Thr 6In val Leu Met Met Arg Thr Thr Trp Ala Lev
2420 2425 2430
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Cys Glu Ala Leu Thr teu Ala Thr Gly Pro Ile Ser Thr Leu Trp
2435 2440 2445

Glu Gly Asn Pro 61y Arg Phe Trp Asn Thr Thr Ile Ala val ser
2450 2455 2460

met Ala Asn Ile Phe Arg Gly Ser Tyr Leu Ala Gly Ala Gly teu
2465 2470 2475

Leu Phe Ser Ile Met Lys Asn Thr Thr Asn Thr Arg Arg Gly Thr
2480 2485 2490

Gly Asn. Ile Gly Glu Thr Leu Gly Glu Lys Trp

Lys 5Ser Arg Leu
24985 2500 2505

Asn Ala teu Gly Lys Ser Glu Phe GIn Ile Tyr Lys Lys Ser Gly
2516 2515 2520

Ile GIn Glu val Asp Arg Thr bLeu Ala Lys G1u Gly ITe Lys Arg

2525 2530 2535

Gly Glu Thr Asp His His Ala val seer Arg Gly Ser Ala Lys Leu
2540 2545 2550

Arg Trp pPhe val ¢Ju Arg asn  mMet val Thr Pro Glu &ly tys val
2553 2560 2565

val Asp Leu Gly Cys Gly Arg Gly Gly Trp ser Tyr Tyr Cys Gl
2578 Y 2575 2%80 Y Y

Gly Leu Lys asn val Arg ¢Tu val Lys Gly Leu Thr Lys Gly Gl
2585 9 2590 2595 Y

Pro Gly His GIu Glu Pro Ile Pro Met ser Thr Tyr Gly Trp Asn

2600 2605 2610
Leu val Arg teu GIn sSer 6ly val asp val phe Phe Ile Pro Pre
2615 2620 2625

Glu Lys Cys Asp Thr Ley Leu Cys Asp Ile Gly Glu Ser Ser Pro
2630 2635 2640

Asn Pro Thr val ¢lu Ala 6¢ly Arg Thr Leu Arg val Leu Asn Leu
2645 2650 2655

val Glu Asn Trp Leu Asn Asn  Asn Thr Gin Phe Cys Ile Lys val
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2660 2665 2670

Leu Asn  Pro Tyr Met Pro Ser Vval Ile Glu Lys Met Giu Ala Lau
2675 2680 2685

GIn Arg Lys Tyr Gly Gly Ala Leu val Arg Asn Pro Leu Ser Arg
2690 2695 2700

Asn ser Thr His Glu Met Tyr Trp val Ser Asn Ala  Ser Gly Asn
2705 2710 2715

Ile val ser ser val Asn Met Ile Ser Arg Met Leu TIle Asn Arg
2720 2725 2730

Phe Thr Met Arg Tyr Lys Lys Ala Thr Tyr Glu Pro Asp val Asp
2735 2740 2745

teu Gly ser Gly Thr Arg Asn Ile Gly Ile Glu ser &Glu le Pro
2750 2755 2760

Asn Leu Asp Ile Ile Gly L;s Arg Ite Glu Lys Tle Lys Gin Glu
2765 2770 2775

His Glu Thr Ser Trp His Tyr Asp GIn Asp His Pro Tyr Lys Thr
2780 2785 2790

Trp Ala Tyr His Gly ser Tyr Glu Thr Lys Gln Thr Gly Ser Ala
2798 2800 2805

ser Ser Met val Asn ¢ly val Vval Arg Leu Leu Thr Lys Pro Trp
2810 2815 2820

Asp val val Pro Met val Thr GIn Met Ala Met Thr Asp Thr Thr
2825 2830 2835

pro phe Gly Gin Gln Arg val Phe Lys Glu Lys val Asp Thr Arg
2840 2845 2850

Thr G1n &lu pro Lys Glu Gly Thr Lys Lys Leu Met Lys Ile Thr
2855 2860 2865

AJa Glu Trp Leu Trp Lys &lu  Leu Gly Lys Lys Lys Thr Pro Arg
2870 2875 2880

Met Cys Thr Arg Glu Glu Phe Thr Arg Lys val Arg Ser Asn Ala
2885 2890 2895
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Ala Leu Gly Ala Ile phe Thr Asp GTu Asn Lys Trp Lys Ser Ala
2900 2905 2910

arg Gty Ala val Glu Asp ser Arg Phe Trp Glu Leu val Asp Lys
2915 2920 2925

Glu Arg Asn Leu His Leu Glu Gy Lys Cys Glu Thr <Cys val Tyr
2530 2935 2940

Asn Met Met Gly Lys Arg Glu Lys Lys Leu Giy Glu pPhe Gly Lys

2945 2950 2955

Ala Lys Giy Ser Arg Ala Ile Trp Tyr Met Trp Ley Gly Ala Arg
2960 2965 2570

Phe Leu Glu Phe Glu Ala Leu Gly Phe Leu Asn Glu  Asp His Trp
2975 2980 2985

Phe ser Arg Glu Asn Ser Leu Ser Gly val Glu Gly ¢lu Gly Ley
2890 2995 3000

His Lys Leu Gly Tyr Ile Leu Arg Asp val Ser Lys Lys Glu Gly
3005 3010 3015

aly aATa Met Tyr Ala Asp Asp Thr Ala Gly Trp

Asp Thr Arg XIle
3020 3025 3030

Thre Leu Glu Asp Leu Lys Asn Glu Glu Met val Thr Asn His Met
3035 3040 3045

Gtu ¢ly Glu His Lys Lys teu Ala Glu Ala 1le phe Lys Leu Thr
3050 3055 3060

Tyr Gln Asn rys val val Arg Vval GIn Arg Pro Thr Pro Arg Gly
3065 3G70 3075

Thr val wMet Asp Ile Ile Ser arg Arg Asp GIn Arg Gly ser Gly
3080 3085 3090

Gln val Gly Thr Tyr Gly Leu Ash Thr phe Thr Asn Met Glu Ala
3095 3100 3105

GIn Leu Ile Arg GIn Met Glu Gly Glu Gly val Phe Lys Ser Ile
3110 3115 3120

GIn His Leu Thr Ile Thr Glu Glu Tle Ala val GIn Asn Trp Leu
3125 3130 3135
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Ala arg val Gly Arg Glu Arg Leu Ser Arg Met Ala Ile Ser Gly
3140 3145 3150

Asp Asp Cys val val Lys Pro Leu Asp Asp Arg Phe Ala Ser Ala
3155 3160 3165

Leu Thr Ala Leu Asn Asp Met Gly Lys Ile Arg

Lys Asp Tle GlIn
3170 3175 3180

Gin Trp &lu Pro Ser Arg Gly Trp Asn Asp Trp Thr &ln val pro
3185 3190 319%

phe Cys Ser @is His Phe His Glu Leu I'le Met Lys Asp Gly Arg
3200 3205 3210

val Leu val val Pro Cys Arg Ash Gln Asp Glu Leu Ile Gly Arg
3215 3220 3225

Ala Ile ser &In Gly Ala Gly 7rp Ser teu Arg Glu Thr Ala

Arg g
3230 3235 3240

Cys Leu Gly Lys Ser Tyr Ala Gln Met Trp Ser Ley Met Tyr Phe
3245 3250 3255

His APg ASp Leu Arg Leu Ala Ala Ash Ala Ile Cys Sar aAla

Arg
3260 3265 3270

val Pro Ser His Trp val pro Thr Ser Arg Thr Thr Trp ser Ile
3275 3280 3285

His Ala Lys His Glu Trp Met Thr Thr GTu Asp Met teu The val

3290 3295 3300

Trp Asn  Arg val Trp Ile Gin Glu Asn Pro Trp Met Glu Asp Lys
33605 3310 3315

Thr Pro Val Glu Ser Trp Glu Glu Ile Pro Tyr Leu Gly Lys Arg
3320 3325 3330

Glu Asp GIn Trp Cys Gly Ser ieu Ile Gly Leu Thr Ser arg Ala
3335 3340 3345

Thr Trp Ala Lys Asn Ile Gln ala Ala Ile Asn Gin val Arg Ser
3350 3355 2360

Leuy Ile Gly Asn Glu Glu Tyr Thr Asp Tyr Met Pro Ser Met Lys
3365 3370 3375
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Arg phe Arg Aarg 6Hu 6lu GTu Glu Ala Gly val Leu
3380 3385 3

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

<220>
<223>

27
DNA

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

<400> 27
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10723

misc_feature
(3773)..(3773)
n is either adenine or guanine

artificial Seguence

Dengue virus serotype 4, MVS

agrtgttagt cracgtggac cgacaaagarc agattctttg

gttctaacag
aaaaacacge
ctgacaaaga
gcectgotog
tgoagaacaa
ggaaggatgc
attccaacag
gcaaaacatg
actctcatty
ttactggtca
gteatgtatg
ttaacaccac
ggggcttoga
ctcttggcag
trtgtectaa
agagactttg
ggatgcgtea

acagccaagg

Trttitaatt
cittcaatat
gattctcact
cgticcticg
ttaaaaaatc
tgaacatctt
tgatggegtt
aaagggggad
ccatggactt
ataccgaacc
ggacatgcac
artcaggaat
agcatgctca
gatttatgge
tgatgctggt
tygaaggagt
caaccatgge

aagtggctct

agagagcaga
gCrgaaacgc
tggaatgctg
titcctaaca
adaagctatt
gaataggaga
cCatttaacc
atctctetty
gggtgaaatg
tgaagacatt
CCagagcgga
gggattggaa
gagagtagag
Ttatatgatt
cgeccccatee
Ctcaggtgga
CCagggaaaa

gttaagaacc

accacggeaa ¢aagatgtce aacgeaagga

cagtacattt gecggagaga tgtggtagac

£,

tcictgatga
gagagagacc
cagggacgag
atcccaccaa
aatgttttga
cgcagetcty
acgcgtgatg
tttaagacaa
tgtgaggaca
gattgctggt
gaacggagac
acaagagctyg

agctggatac

gggcaaacag

tacggaatgc
gtatgggtcyg
ccaaccttgg
tattgcattg
gagcettate
agagggragy

Trp
390

agggagctaa
ataaccaacg
gcgtgtcgac
gacctitaaa
cagcagggat
gagggrtcag
caggcatgat
gcgaacccer
cagaggggat
ctgteacgta
geaatctcac
gagagaagcyg
agacatggat
tcagaaacce
gaatccageg
gatgcgtagg
atctggtgct
atrrtgaact
aagcctcaat
taaaagagga

gcaatggetg
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gctcaatgta
gaaaaagycg
tgtgcaacag
actgttcatg
attgaagaga
gaaagagatt
cattatgety
catgatagtg
caacaaatgc
taaatgcoce
gtctacctgg
ctcagtagcet
gtcatcggaa
aggaticgey
aactgrtctic
agtaggaaac
agaacatgga
gactaagaca
atcaaacata
acaagaccaa

tggettgttt

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

1020

1080

1140

1200

1260



ggaaaaggag
ttggtecaaa
catgcagtag
ccatcggtag
tctggaatty
cataagcaat
grttcactgga
gatgtgacag
gaagtggact
atggagaaat
gacaaagaga
gotggagete
gggcgtatca
ttagaacccc
cteccattggt
gcaaaacgaa
ttcacatcat
ggaggagtct
aactcaagga
Ttgggagtca
aaatgigoca
ttccaaccag
atttgtggaa
gaattgaatc
aaaggaatca
tcatggaaaa
ctcattgatg
gaagtigaag
aaacaggatg
gtecatgecy
aaageetett

aatggagtgc
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gagttgtgac
ttgagaacct
gaaatgacac
aagtcaaatt
actttaatga
ggtrtttgga
attacaaaga
tgctgggatce
ccggtgatog
tgagaatcaa
tggcagaaac
cgtgtaaagt
tcteatecac
cctttgggga
tcaggaaagg
tggccatict
tyggaaagge
catggatgat
acacttcaat
tggtgcadge
gtgggattit
aatccccttc
tccgetcagt
acattctate
tgcaggcagg
catggggraa
greccgaaac
actatggett
tattetgega
atatgggtta
te¢atigaagt
tagaaagtga

atgtgcgaag
tgaatacaca
gtccaatcat
gccggactat
gatgattctyg
tctacctcta
gagaatggtg
tcaggaagga
aaatcacatg
gggaatgtca
acagcatgoeg
ccocatagay

Ccctttgget

cagctacata

gagttccatt
aggtgaaaca
tgtgcaccag
tagaatccta
ggctatgacyg
cgatagtggt
catcacagac
aaaactagoet
aacaagactyg
agaaaatgay
aaaacgatct
agcadaaatg
agcagaatge
tggagtattc
ctcazaactc
ttggatagaa
taaaaactgc

gatgataatt

tittcatgtt
gtggrigtaa

ggagttacag.

ggagaactaa
atgaaaatga
ccatggacag
acatttaagg
pccatgeatt
tttgeaggac
tacacgatgt
acaacagtgg
ataagagatg
gagaatacca
gtgataggtg
ggcaagatgt
gcttgggatt
gritttggaa
attoggttcc
tgcatagcty
tgegtigtga
aacgtgcaca
tcagctatee
gagaatctga
gtgaagttaa
ctgcggeete
ctctctacag
¢ccaacacaa
accaccaata
atgtcagegg
agtgcactca
cactggcecaa

ccadagaatc

cggggaagat
cagtccacaa
ccacgataac
cactegattg
aaaagazaac
caggagcaga
ttcctcatge
ctgecctege
atctcaagtg
gttcaggaaa
tgaaagtcaa
tgaacaadga
acagtgtaac
ttggaaacag
ttgagtecac
ttggttececgt
gtgtgtatac
tagtgttgty
ccggecattgt
gctggaaaaa
catggacaga
agadagceca
tgtagaaaca
ctattatgac
agcecactga
agtcteataa
atagagcttg
tatggctaaa
~ccataaaaga
atgacacatg
aatcacacac

tegeotggace
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aacaggcaat
tggagacace
tcecagotea
tgaacccagg
atggcrtgty
cacatcagag
caagagacag
Tggagccaca
caaagteegt
gttctcaatt
gratgaaggt
aaaagtggrt
caacatagag
tgcattaaca
atacagaggt
tggtggactg
aaccctgtre
gatrggcacg
gacactgtart
caaagaactyg
acaatacaag
tgaagaggac
aataacacca
aggagacatc
gctgaagtat
cragaccrtet
gaattcgttg
atrgaaagaa
caacagagcc
gaagatagag
cctetggage
agtgtctcaa

1320
1380

1440

1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2840
3000
3060
3120
3180



cacaactata
gagatggact
agaggaccct
cgatctigea
gaaatcagac
catgggcagg
atgcttagga
acattgatca
gecactatgd
aaagtcagac
atgatgacta
gagttgactg
aagtatcaat
caaaacgcat
ttaacatcct
‘aatccaacag
ttaaatgagg
aatgatattc
cteactggac
caggcagaga
atgtcgataa
ctggtgatct
tgggaagtga
ggaaaggety
teccagatceg
cgryggegetg
aaagacctaa
gaagtccagd
ggtcttttca
acgtcaggat
gtigttacaa
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gaccaggcta ccatacacaa ataacaggac

ttgatttcty
ctrtgagaac
cattaccacce
cattgaagga
tcgacaactt
cccgagtagyg
cagggaacat
cgggtgacat
Caactittgce
ctataggaat
atgcgttage
tggcagtgac
ggaaagtgag
cacagcaaaa
ctatttttet
ctatcatggce
ccatgacagg
gatcggeega
tatcaggaag
aaaatgaaga
caggactttt
agaaacaacg
aactggaaga
gagccggagt
ttctaatgea
tatcatatgg
tattggcact
aaaccaacgc
ctccaattat

ggagtggage

tgatggaaca
aaccactigcc
gctaagatac
gaaagaagag
ttcactagga
aacgaaacat
gtcctttaga
aggtatgggo
agctggacta
tgtactccte
cttaggcatg
tatcatgget
tigcacaata
aacagattgg
aacaaccete
agtcgggatg
accattagtg
tttggaacty
cagtccaatce
ggaagaacaa

tcctgtatca

goccggagta

tggagcctat
ttataaagaa
taaaggaaag
aggaggetgg
ggagcotoga
cggaacaata
cgacaaaaaa

atatgtgagt

acagtggtay
tctggaaaac
agaggtgagg
aatttggtca
gtcttgggaa
gcaatactac
gacctgggaa
gtgacttate
ctcttgagaa
teecagagea
atggtcctca
atcttgtgeg
ttggeagtyg
atacecattag
tcaagaacca
gtgageattt
gcrggaggge
gagagagcag
ctgtcaataa
acactgacca
ataccaatca
trgtgggatg
agaattaagc
ggaacattce
aggattgaac
aagttagaay
agaaatccaa
aggtgctgtat
gaaaaagrtg

gctatageec

catggecatcet
tgactgagga
tcataacaga
atgggtyctg
actecttggt
tggcattgtt
tagttgcagt
gagtgatygut
tigcecctact
agetgacctc
ccataccaga
aaatggtgag
teecaaacge
tgtccgtitc
cattgacgat
gcaagaaaaqg
tagccagtic
tecrcactyt
ccgatgeeaa
caatatcaga
tacteattag
cggeagcage
ttccttcace
Aaaaagggat
atacaatgtg
catcatgggc
gagaatggaa
gagcegteca
ctctggactt
tgggtcttta

agactgazaa
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aggtaagctt
ctgcgoaaat
atggtoctac
gtacgggatg
cacagctgga
cectggagoaa
ttettttotg
tafggtagygc
dageageettce
canggaattyg
gaccattctt
aaatatggaa
agtgatatta
cccactgttc
caaaggtcte
gagctggeea
tctectaaaa
gtgctacgty
atgggaagac
agatggtagce
aacaggattg
atggtaccty
cccacceatg
tettggatat
geatgtcaca
ggacgicaag
ggaaggagaa
aacgaaacct
ttctectgga

tggtaatggt

aagcattgaa

3240
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
4860
4920
4980
5640



gacaacccag
cacccaggag
cgggatttga
gceocttagag
cgggagattg
agagtgccaa
atagcageta
atgacagcca
gatgaagaaa
tttaaaggga
tgcotoagga
tatgtcaaga
ggtgccaatt
ctaacagatg
gcagcacaaa
tacatgogog
cicttagata
gaaaaggtyg
gtagacttaa
ggcatcaact
gaagaaaacqg
agatggttygg
gcageeggaa
ttcatgacte
gcaggtggaa
cttttactga
aggggcatag
tggtacgeac
atagttrtgce
tacgttgtca
ctagaaaaaa

aacatcctgyg
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agatcgaaga
cgggaaagac
gaacattaat
gacticcaat
tggacctaat
actacaacct
gaggatacat
cteccccgyg
gagaaatccc
agactgttty
aaaatggaaa
ctagaaccad
tcaaggetga
gtgaagagceqg
gaagagggag
aacctctgga
acatcaacac
atgccattiga
tgagaagagg
acgcagacag
tggaagttga
atgctaggat
gaaagtctct
agaaggtaag
gggagtacas
cacttctyge
ggaagatgac
aaatacaygce
ttattccaga
tagccatect
cgaagaaaga

acatagatct

tgacattttc
gaagagatac
cttggcceec
aagataccag
gtgtcatgee
gattatcaty
ctcaactcga
aagcaganac
tgaacgotey
gttcgticca
gaaagigata
tgattgggac
gagggttata
gorgattcty

aataggaaga

aaatgatgaa

gccagaagga
tggcgaatac
agacctacca
aaggtggtgr
aatctggaca
ctattctgac
gaccectgaac
dgacgcactg
ccatgetctc
tacagtcacg
cctgggaatg
acactggata
accigaaaaa
cacagtggtg
tctecggatig

acgtcotoca

cgaaagagaa
cttoceggeca
actagagtto
accccageca
acatttacca
gacgaagcce
gtggagatgg
tcattrccte
tggaattecg
agtataaaag
caactcagta
ticgtggtta
gaccccagac
gcaggaccta
aatccaaaaa
gactgtgcac
atcatteccta
cgctigagag
grctggtigg
tttgatggag
aaagaagogg
ccactggege
¢taatcacag
gacaacttag
agtgaactgc
ggagggatct
tgctgeataa
gcagcttcaa
cagagaacac
gcegeaacca
ggaagcattg
tcageatoga

gactgaccat
tagtcagaga
tggcagctoa
tcagagcetgt
tgaggctget
atttcacaga
gtgaggcagc
agagcaatgce
gacatgaatg
caggaaatga
ggaagacctt
caactgacat
gcrgcatgaa
tgccagtoac
atgagaatga
actggaaaga
gecatgticga
gagaagcaag
¢ctacagagt
tcaagaacaa
aaaggaagaa
taaaagaatt
aazstgggtag
cagtgctgcea
cggagaccck
ttitattoett
tcacggetag
taatactgga
cccaagacaa
‘tggcaaacga
caacccagea

cgctgtatge
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catggacctc
agctataaaa
aatggaggaa
gracaccgygg
atcaccagtt
tccagcaagt
tgggattttt
accaatcata
ggtcacggat
tatagcagct
tgattctgag
ttcagaaatg
accagtcata
ccactctagt
ccagtacata
agctaaaatg
accagagegt
gagaaccttt
ggcagctgaa
ccaaatccta
attgaaaccc
taaggaattt
gctcccaace
cacggctgagy
gogagacattg
gatgagcgca
catcctecta
gtttttictc
ccaactgacc

gatgggtitc

‘acccgagage

cgtggecaca

5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
5000
6060
6120
6180
6240
6300
B360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960



acatttgtta
aragccatag
aagatggaca
actctcacag
caagcaaaag
actgtcgatg
aagcagtiod
actacatygg
gaaggaaatc
agagggagtt
acaagaaggy
aacgeattogg
agaaccttag
ggctcagcaa
gtogacctcg
agagaagtca
acatatgogt
gaaaagtgtg
gcaggacgaa
ttttgcataa
caaaggaaat
atgtactygg
atgttgatca
cteggaageg
gggaaaagaa
cacccataca
teatccatgg
gtgacacaga
aaagtggaca
gcagagtgoc

gaattcacaa
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caccaatgtt
ccaaccaage
tcggagttce
cagctetttt
caaccagaga
gaataacagt
gacaagtaat
ctctgtgtga
cagggaggrt
acttggccgg
gaactggcaa
gaaaaagtga
caaaagaagg
aactgagatyg
gtrgtggcag
aaggcetaac
ggaatctagt
acacattatt
cactecagaygt
aggttcteaa
atggaggagc
tatccaatge
acagatttac
gaacccgtaa
tagasaaaat
aaacgtgggc
tcaacggagt
tggcaatgac
cgagaacccea
tttggaaaga

gaaaggtygag

gagacatagc
cacagtgtta
ccttotegen
cttattgpta
agcicagaaa
gattgaccta
getectagte
ggctttaace
ttggaacact
agcrggactt
catagyagag
attccagatce
cattaaaaga
gttecgttgag
aggagactog
aaaaggagga
gcgtcttcaa
gtotgacata
ccttaactta
cccatatatg
cttagtgagg
ttccgggaac
aatgagatac
catcgggatt
aaagcaagag
ataccatggt
ggteaggety
agacacgact
agaaccgaaa
attagggaag

aagcaatoca

attgaaaatt
atgygtcicy
attggatgcet

gcacattaty

agagcagogg
gatccaatac
crctacgtga
ttagctacceg
accattygcgy
ctettttcta
acgcttggag
tacaagaaaa
ggagaaacgg
agaaacatgg
teatactatt
ccaggacacg
agtggagttyg
ggggagtcat
gtagaaaatt
cceteagtea
aatccactct
atagtgtcat
aagaaagcca
gaaagtgaga
catgaaacat
agctatgaaa
ctgacaaaac
ccatttggac
gaaggcacga
aazaagacac

gccttgagog

cctcagtgaa
ggaaaggatg
actcacaagt
ccatcatago
cgggecatcat
cttatgatce
Ctcaagtatt
ggccecatcte
tgteaatgge
ttatgaagaa
agaaatggaa
gtggaatcea
accatcacgc
tcacaccaga
gtggaggact
aagaacccat
acgttttctt
caccaaatec
gyttgaacaa
tagaaaaaat
cacgaaactc
cagtgaacat
cttacgagec
taccaaacct
catgygcacta
caaaacagac
cttgggacot
aacagegegt
agaaactaat
ccaggatgty

ccataticac
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tgtgteccta

gccattgtea

caaccccata
gccaggacte
gaaaaaceea
azagtttgaa
gatgatgagg
cacattgtag
taacattitt
cacaaccaac
aagecgattg
gpaagiggat
tgtgtcgcyga
agggaaagta
aaagaatgta
ccecatygtca
catccegeca
cacagtgogaa
caacactcaa
ggaagcacta
cacacatgay
gatticaagg
ggatgttgac
agatataatt
tgaccaagac
tggatcagea
cgtececcaty
ttttasagag
gaaaataaca
caccagagaa

tgatgagaac

7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
§400
8460
8520
8580
8640
8700
8760
8820



aagtggaagt
gaaaggaatc
agagagaaga
tggctiggag
ttctoccagag
attctaagag
tgggatacaa
gaaggagaac
gtocgtgtge
caaagaggta -
caactaatca
acagaagaaa
atggcecatea
Ttaacagetc
agaggatgga
atgaaagacg
gcecgaatet
tacgeccaaa
gctattrget
catgctaaac
attcaagaaa
tacttgggga
acctgggeaa
gaatacacag
gttctgtggt
catagtacgg
ggccatcata
tgtaaaaaat
agttagagga
agctotagte
catattgacy

gaacgccaga
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cggcacgtga
tccatcttga
agctagggga
cacgcttott
agaactceet
acgtgagcaa
gaatcacact
acaagadact
aaagaccaac
gtggacaagt
gacagatgga
tcgetgtgea
gtggagatga
taaatgacat
atgattggac
gtcgegtract
cccaaggagce
tgtggagett
cggcagtacce
atgaatggat
actcatggat
aaagagaaga
agaacatcca
attacatgee
agaaadgcaaa
aaaaaactat
aatgccatag
ccgggaggcc
gaccecteec
tegetqgaad
ctgggaaaga

aaatggaatg

ggctgttgaa
aggaaagtot
attcgocaag
agagtttgaa
gagtggagtg

gaaagagyaa

agaagaccta
agccgaggee
accaagagge
tggcacctat
gggagaagga
aaactggtia
ttgtgtigtg
gggaaagatt
acaagtgcec
cgttgttcce
agggtggtct
gatgtacttc
atcacattygg
gacaacggaa
ggaagacaaa
ccaatgotgc
agcagcaata
atccatgaaa
actaacatga
gctacctgtyg
cttgagtaaa
acaaaccatg
ttacaaatcg
gactagagyt
ccagagatec

gtgctgtiga

gatagtaggt
gaaacatgig
gcaaaaggca
gcectaggat
gaaggagaag
ggagcaatgt
agaaatgaag
attttcaaac
acagtaatgg
ggactcaata
gtctttaaaa
gcaagagtgg

aaacctitag

aggaaagaca

ttetgttcac
tgtagaaacc
ttacgggaga
cacagacgcg
gttccaacaa
gacatgetoa
actcecagtog
ggctcattga
aatcaagtta
agattcagaa
aacaagygcta
agecccgtec
ctatgeagec
gaagctgtac
cagcaacaat
tagaggayac
tyctgtctec

atcaacaggt

tttggdagct
tgtacaacat
gcagagceat
tcttaaatga
ggctgcacaa
atgccgatga
aaatggtaac
taacgtacca
acatcatatc
cttitcaccaa
gcattcagea
ggcgcgaaag
atgacaggtt
tacaacaatg
accatticca
aagatgaact
cggeotgrt
acctcagget
gtcgaacaac
cagtctggaa
aatcatggga
ttgggttaac
gatcccrtat
gagaagagga
gaagtcaggt
aaggacgtta
tgtagetocca
gcatggcgta
gggggcccaa
coeceecgaaa
tecagcateat

tct

Page 268

ggttgacaag
aatgggaasa
atggtacatg
agatcactgg
gcraggttac
caccgeagga
azaccacatg
aaacaaggtg
gagaagagac
tatggaagce
cctaacaatc
pttatcaaga
cgcaageget
ggaaccrtea
tgagttaatc
gattggcada
goggaagtct
gocggcaaat
ctggtccata

-cagggtgtag

ggaaatccca
aagcagggec
aggcaatgaa
agaagcagoa
cggattaage
aaagaagtca
cergagaagy
gtggactage
ggcgagatga
cazadaacag

tccaggcaca

8880
8940
9000
9060
9120
9180
9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
5300
8960

10020

10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10723
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<210> 28

<211> 3391

<212> PRT

<213> Artificial Sequernce

<220 .
<223> Pengue virus sarotype 4, MvS

<220>

221> misc_Teature

<222> (1226)..(1226)

<223> Xaa is either Tysine or arginine

<400> 28
Met Ash Ash Gln Arg Lys Lys Ala Lys Asn Thr Pro Phe Asn Met Leu
1 5 10 15

Lys Arg Glu égg.Asn Arg val Ser ggr val GIn Gin Leu ggr LYS Arg

Phe ser rLeu Gly Met Ley Gln ggy Arg Gy Pro Leu Lys Leu Phe Met
35 45

Ala Leu val Ala Phe Leu Arg Phe Leu Thr Ile Pro Pro Thr Ala Gly
50 55 60

ITe Leu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala Ile asn val
65 70 5 80

Leu Arg Gly Phe ggg Lys Glu Ile Gly Agg Met Leu Asn Tle ggu Asn
9

Arg Arg Arg Ser Ser Ala Gly Met Ile Tle Met Leu Ile Pro Thr val
100 1058 110

Met Ala Phe His Leu Thr Thr Arg Asp Gly Glu Pro Leu Met Ile val
115 120 12%

Ala Lys His Glu Arg Gly Arg Pro Leu Leu Phe Lys Thr Thr clu gly
130 135 140

Ile asn Lys Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Met Cys Glu
145 50 15% 160

Asp Thr val Thr Tyr Lys Cys Pro Leu Leu val Asn Thr Giu £ro Glu
i85 17¢ 175

Asp Ile Asp Cys Trp Cys Asn Leu Thre ser Thr Trp val Met Tyr Gly
Page 269



20170111 478484.185 Sequence Listing Text File.txt
180 185 190

Thr Cys Thr GIn ser Gly Glu Arg Arg Arg Glu Lys Arg Ser val Ala
195 200 205

Lteu Thr Pro His ser Gly Met Gly Leu Glu Thr Arg Ala Glu Thr Trp
210 215 220

Met Ser Ser Glu Gly Ala Trp Lys His Ala GlIn Arg val Glu Ser Trp
225 230 235 240

Ile Leu Arg Asn Pro Gly ehe Ala teu Leu Ala Gly Phe Met Ala Tyr
245 250 255

Met Ile Gly Gin thr gly Ile Gln Arg Thr val Phe Phe val Leu Met
260 265 270

Met Leu val Ala Pro Ser Tyr Gly Met Arg Cys val Gly val Gly Asn
275 280 285

Arg Asp Phe val Glu Gly val ser Gly Gly Ala Trp val Asp beu val
290 295 300

Leu Glu His Gly Gly cys val Thr Thr mMet Ala Gin Gly Lys Pro Thr
305 310 315 320

Leu Asp Phe glu Leu Thr Lys Thr Thr Ala Lys Glu val Ala Leu Leu
325 330 335

Arg Thr Tyr Cys Ile Glu Ala Ser Ile ser asn Tle Thr Thr Ala Thr
340 345 350

Arg Cys Pra Thr Gla Gly Glu Pro Tyr Leu Lys Glu G6lu Gin asp G1n
355 360 365

Gln Tyr Ile Cys Arg arg Asp Val val Asp Arg Gly Trp Gly Asn Gly
370 375 380

Cys Gly Leu Phe Gly Lgs Gty 61y val val Thr Cys Ala Lys Phe ser
385 390 395 400

Cys ser Gly wys ITe Thr Gly Asn Leu val Gln Ile Glu Asn Leu Giup
405 410 415

Tyr Thr val val val The val His Asn Gly Asp Thr His Ala val Gly
420 425 430
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Asn Asp ng ser Asn His Gly Xﬁ% Thr Ala Thr ITe IQg Pro Arg ser
4 ,

Pro ser val Glu val Lys Leu Pro Asp Tyr Gly Glu Leu Thr Leu Asp
45¢ 455 460

Cys Giu Pro Arg Ser Gly Ile Asp Phe Asn Glu Met Tle Leu Mat Lys
465 470 A75 480

Met Lys Lys Lys Thr Trp Leu val His Lys Gln Trp Phe Ley Asp Leu
485 490 495

Pro Leu bro Trp Thr Ala Gly Ala Asp Thr Ser Glu val His Trp Asn
500 505 510

Tyr Lys Glu Arg Met val Thr Phe Lys val Pro His Ala Lys Arg Gin
515 520 525

Asp val Thr val Leu Gly Ser GIn Glu Gly Ala Met His Ser Ala Leu
530 535 540

Ala Gly ala Thr Glu val Asp Ser Gly Asp Gly Asn His Met Phe Ala
545 550 555 560

Gly His Leu Lys Cys Lys val Arg Met Glu Lys Leu Arg Ile Lys Gly
965 570 575.

Met ser Tyr Thr Met Cys Ser Gly Lys Phe Ser Iie Asp Lys Glu Met
580 585 590

Ala Glu Thr Gin His 6ly Thr Thr val val Lys val Lys Tyr Glu Gly
595 500 6805

Ala Gly Ala Pro Cys Lys val Pro Ile Glu Ile Arg Asp val Asn Lys
610 615 620

Glu iys val val Gly Arg Ile Ile Ser Ser Thr Pro Leu Ala Glu Asn
625 630 635 640

Thr Asn Ser val Thr Asn Ile Glu teuw Glu Pro Pro Phe Gly Asp Ser
645 650 G55

Tyt Ile val Ite ¢ly val Gly Asn Ser Ala Leu Thr Leu #His Trp phe
660 © BB5S 870

Arg Lys Gly ser Ser Ile Gly Lys Met pPhe Glu Ser Thr Tyr Arg Gly
675 680 685
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Ala Lys Arg Met Ala Ite Leu Gly Glu Thr Ala Trp Asp Phe Gly Ser
620 695 700

val Gly Gly Leu Phe Thr ser Leu Gly Lys Ala val #is Gln val phe
705 710 715 720

Gly ser val Tyr Thr Thr Leu Phe Gly Gly val Ser Trp Met Ile Arg
725 730 735

Ile 1eu Ile Gly Phe Leu val Leu Trp Tle Gly Thr Asn Ser Arg Asn
740 745 750

Thr Ser Met Ala Met Thr cys Ile Ala Ala Gly Ile val Thr Leu Tyr
755 760 765

Leu Gly val Met val Gln Ala Asp Ser Gly Cys val val Ser Trp Lys
770 7758 780

Asn Lys Glu Leu Lys Cys Gly Ser Gly Ile Phe Ile Thr Asp Asn val
785 790 795 800

His Thr Trp Thr 61y ¢In Tyr Lys Phe Gin Pro Giu Ser Pro Ser Lys
805 810 815

Leu Ala ser Ala I7e Glin Lys Ala His Glu Glu Asp Ile Cys Gly Tle
820 825 830

Arg Ser val Thr Arg Leu Glu Asn bLeu Met Trp Lys Gln Ile Thr Pro
835 8B40 845

Glu Leu Asp His Ile Leu Ser Glu Asn Glu val Lys Leu Thr Ile Met
850 855 860

Thr 6ly Asp Ile Lys Gly ITe Met Gin Ala Gly Lys Arg Ser Leu Ar
365 870 875 a8

Pro Gln Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala
R85 890 895

Lys Met Leu Ser Thr Glu Ser His Asn Gln Thr Phe Leu Ile Asp Gly
' 900 905 910

Pro Glu Thr aAla Gglu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu
915 920 925

Glu val Glu Asp Tyr Gly Phe Gly val Phe Thr Thr Asn Ile Trp Leu
830 935 240

Page 272



Lys

Ala

Ile

1le

Ash

Gly

Ile

Phe

Arg

Thr

Arg

Lys

His

Leu

Ala

Ash
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teu Lys Glu Lys Gin Asp val pPhe Cys Asp Ser Lys Leu Met Ser
950 955 960

Ala Ile Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Trp
963 970 9%5

Glu Ser Ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser Phe
980 985 990

GTu val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
995 1000 1005

Gly val reu Gluy Ser Glu Met Ile Ile Pro Lys Asn teu Ala
1010 1015 1020

Pro val ser Gln His Asn Tyr arg Pro Gly Tyr His Thr Gin
1025 1030 1035

Thr 6ly Pro Trp His Leu Gly Lys Leu Giu Met Asp Phe Asp
1040 1045 1050

Cys Asp Gly Thr Thr val val val Thr Glu Asp Cys Gly Asn
1055 © 1060 1065

Pro ser Leu Arg Thr. Thr Thr Ala Ser Gl

y y Lys Leu Ile
1070 1075 1080

Giu Trp Cys Cys Arg 3Ser Cys Thr Leu Pro Pro Leu Arg Tyr
1085 1090 1095 g

Gly &lu Asp Gly Cys Trp  Tyr Gly Met Glu Ila Arg Pro teu
1104 1105 1110

Glu Lys Glu Glu Asn Leu Val Asn Ser Leuy val Thr Ala Gly
1115 1120 : 1125

Gly Gin val Asp Asn Phe Ser rLeu Gly val Leu Gly Met Ala
1130 1133 1140

Phe Leu Glu Giu Met Leu Arg Thr Arg val Gly Thr Lys His
1345 1150 1155

Iie Leu Leu val Ala val ser phe val Thr Leu Ile Thr Gly
1160 1165 1170

Met sSer Phe Arg Asp Leu Gly Arg val Met val Met val Gly
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117% 1180 1185

Ala Thr mMet Thr Gly Asp Ile Gly Met Gly val Thr Tyr Leu ala
1190 1185 1200

Ley Leu Ala Ala Phe Lys val Arg Pro Thr Phe Ala Ala Gly Leu
1205 1210 1215

Leu Leu Arg Lys Leu Thr Ser Xaa Glu Leu Met Met Thr Thr Ile
1220 1225 1230

Gly Ile val Leu Leu Ser &In Ser Thr ITe Pro Glu Thr-Ile Leu
1235 1240 1245

Glu teu Thr Asp Ala Leu Ala teu Gly Met Met val Leu Lys Met
1250 1255 1260

val Arg Asn Met Glu Lys Tyr Gin Leu Ala val Thr Tle Met Ala
1265 1270 1275

Ile Leuw Cys val Pro Aasn Ala val Ile Leu Gln Asn Ala Trp Lys
1280 1285 1290

val ser ¢Cys Thr ITe Leu Ala val val Ser val Ser Pro Leu Phe
1265 1300 1305

Leu Thr Ser Ser Gln GIn Lys Thr asp Trp Ile Pro Leu Ala Leuw
1310 1315 1320

Thr Ile Lys &ly Leu Asn Pro The Ala Ile Phe Leu Thr Thr Leu
1325 133¢ 1335

Ser arg Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Ile
1340 1345 1350

Met Ala val Gly Met val Sser 1Ile teu Ala Ser Ser iteu bLeu Lys
1355 1360 1365

Asn Asp Ile pro Met Thr Gly Pro Leu val Ala Gly &ly Leu Leu
1370 1375 1380

Thr val <Cys Tyr val Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu
1385 1390 1385

Gly Arg Ala Ala asp Val Lys Trp 6¢lu Asp 61n Ala Glu Ile Ser
1400 1405 1410
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Gly Ser ser Pro Ile Leu Ser 1Ile Thr Ile Ser Glu Asp Gly Ser
1415 1420 1425

Met ser 1le Lys Asn Glu Glu Glu Glu GIn Thr Leu Thr Ile Leu
1430 1435 1440

Ite Arg Thr Gly Leu ey val fle Ser 6Ty Leu Phe Pro val Ser
1445 1450 1455

Ile Pro Ile Thr Ala ala Ala Trp Tyr Leu Trp Glu Vval Lys Lys
1460 1465 1470

GIn Arg Ala Gly val ieu Trp Asp val Pro Ser Pro Pro Pro Met
1475 1480 1485

Gly Lys Ala Glu teu Glu Asp Gly Ala Tyr Arg Ile Lys Glin Lys
1480 1495 1500

Gly Ile Leu Gly Tyr Ser ¢In Ile Gly Ala Gly val Tyr Lys Glu
1505 ‘ 1510 1515

Gly The pPhe His Thr Met Trp His val Thr Arg Gly Ala val Leu
1520 1525 1530

Met His Lys Gly Lys Arg Ile Glu Pro Ser Trp Ala Asp val Lys
1535 1540 1545

Lys Asp Leu Ile Ser Tyr Gly Gly Gly Trp Lys Leu Glu Gly Glu
1550 1555 1560

Trp Lys Glu Gly Glu Glu val &1n val Leu Ala Leu Glu Pro Gly
1585 1570 1575

Lys Asn Pro Arg Ala val ¢Iln Thr Lys Pro Gly Leu Phe Lys Thr
1580 158% 1590

Asn Ala Gly Thr Ile Gly ala val ser Leu Asp Phe Ser Pro Gly
1595 1600 1605

Thr ser Gly Ser Pro Ile Ile Asp Lys Lys Gly Lys val val Giy
1810 1615 pyE Y Y 1620

Leu Tyr &ly Asn Gly val val Thr Arg ser Gly Ala Tyr val ser
1625 1630 1635

Ala I1e Ala Gln Thr Glu Lys Ser Ile Glu Asp Asn Pro Glu Iie
1640 1645 1650
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Glu Aasp Asp ITe phe Aarg Lys Arg Arg Leu Thr Ile Met Asp lLeu
1655 1660 1665

His Pro Gly Ala Gly tys Thr Lys Arg Tyr teu Pro Ala Ile val
1670 1675 1680

Arg Glu Ala Tle Lys Arg Gly Leu Arg Thr teu Ile teu Ala Pro
1685 1680 1695

Thr Arg val val ala ala Glu Met Glu Glu Ala Leu Arg Gly Leu
1700 1705 1710

Pro Ile Arg Tyr GIn The Pro Ala Ile Arg Ala val His Thr Gly
1715 1720 1725

Arg Glu Ile val Asp Leu Met Cys His ATa Thr fhe Thr Met Arg
1730 1735 1740

Leu Ley Ser Pro val Arg val Pro Asn Tyr Asn ieu Ile Tle Met
1745 1750 1755

Asp Giu Ala His phe Thr Asp Pro Ala Ser Tle Ala Ala Arg Gly
1760 1765 1770

Tyr Ile ser Thr arg val Glu Met Gly Glu Ala Ala Gly Ile Phe
1775 1780 ' 1785

Met Thr Ala Thr Pro Pro Gly Ser Arg Asp Pro Phe pPro GIn Ser
1780 1795 1800

Asp Ala Pro Ile tle Asp Glu Glu Arg ¢lu Ile Pro Glu Arg Ser
1805 : 1810 1815

;Trp Asn  Ser Gly His Glu Trp val Thr Asp Phe tys Gly Lys Thr
: 1820 1825 1830

‘val Trp Phe val Pro Ser Ile Lys Ala Gly asn Asp TIle Ala ala
1835 1840 1845

‘Cys Leu Arg Lys Asn Gly Lys Lys val ¥le Gln Leu Ser Arg Lys
1850 1855 1360

'Thr Phe Asp Ser Glu Tyr val Lys Thr Arg Thr Asn Asp Trp Asp
i 1865 1870 1875

Phe val val Thr Thr Asp Ile Ser Glu Met Gly Ala Asn Phe Lys
1880 1885 1890
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Ala

Leu

val

AsSD

Leu

l.eu

Phe

Arg

Arg

Gly

Asn

Lys

Arg

Ala

Gly

Asp

GHu
1895

Thr
1910

Thr
1925

Pro
1940

Glu
1955

Leu
1970

Glu
1385

Leu
2000

Gly
2015

Ile
2030

Asn
2045

Glu
2060

Ile
2075

Ala
2090

Al
2105

Asn

Arg

ASp

His

Lys

Asn

Asp

Pro

Arg

Asp

AsSn

Gin

Ggly

Tyr

Gly

Leu

Leu

val Ile Asp Pro Arg Arg Cys Met Lys
1800 1905

Gly

Ser

Asn

Asp

AsnN

Gy

Gly

Lel

Tyr

Ie

Glu

Ser

Arg

Pro

Ala

20170111 478484.185 Sequence Listing Text

Glu

sSer

Glu

Glu

Ite

Arg

Glu

Pro

Ala

Leu

Arg

Asp

Lys

Thr

val

Glu

Ala

Asn

ASp

Asn

Glu

Ala

val

Asp

Glu

Lys

Pro

ser

Phe

Leu

Arg
1915

Ala
19390

Asp
1945
Cys
1960

Thr
1978

Lys
199C

Atg
2005

Trp
2020

Ar
2035

GTu
2050

Lys
2065

Leu
2080

Leu

2095

Met
2110

His

val

ain

GIn

Ala

PFro

val

tys

Leu

Arg

Asn

Lau

Ala

Thr

Thr

Thr

Ile Leu

Arg Arg

Tyr Ile

His Trp

6lu Gly

Asp Ala

Thr phe

Ala Tyr

Trp Cys

val glu

Lys Pro

Leu Lys

Leu Asn

GIn Lys

Ala Glu

905

Ala Gly
1920

Gly Arg
1935

Tyr met
1950

Lys: Glu
1965

Ile Ile
1980

ITe Asp
1995
val Asp

2010

Arg val
2025

Phe Asp
2040

val Glu
2055

Arg Trp
2070

Glu Phe
2085

Ley Ile
2100

val Arg
2115

Ala Gy

Page 277

Pro

Pro

Ile

Gly

Ala

Proa

Gly

Lau

Ala

Gly

Ite

teu

Lys

Thr

Asp

Gly

val

Met

Gly

Ghu

Lys

Ser

Glu

met

Ala

val

Trp

Asp

Glu

Glu

ala

Arg

File.txt

Tle

Pro

Arg

Pro

Met

Met

Tyr

Arg

Glu

Lys

Thr

Ala

Phe

Met

Ley

Ala



20170111 478484.185 sequence Listing Text File.ixt
2320 2125 2130

Tyr Asn His Ala Leu Ser 6lu Leu pro Glu Thr teu Glu Thr teu
21358 2140 Z145

Leu Leu Leu Thyr Leu Leu Ala Thr val Thr 6Ty 6ly Ile Phe Leu
2150 2155 2160

phe Leu Met ser Ala Arg Gly TIle Gly Lys Met Thr Leu Gly Met
2165 2170 2175

Cys Cys Ile Ile Thr Ala Ser Ile Leu teu Trp Ala 61n Ile

Tyr
2180 2185 2180

Gln Pro His Trp Ile Ala Ala Ser Ile Ile teu Glu Phe Phe Leu
2185 2200 2205

ITe val teu Leu Ile Pro Glu Pro Glu Lys Gin Arg Thr Pro Gin
2210 2215 2220

ASp Asn GInm Leu Thr Tyr val val 1le ala Ile Leu Thr val val
2225 2230 2235

‘Ala Ala Thr met Ala Asn Glu Met Gly Phe teu Glu Lys Thr Lys
2240 2245 2250

Lys Asp teu Gly Leu Gly Ser Ile ala Thr GIn Gln Pro Glu Ser
2255 2260 2265

Ash ITe Leu Asp Ile Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu
2270 2275 2280

Tyr Ala val aAla Thr Thr Phe val Thr Pro Met Leu Arg His Ser
2285 2290 2295

ITe 6lu Asn ser Ser val Asn Vval Ser Leu Thr Ala Ile Ala Ash
2300 2305 2310

Gin Ala Thr val Leu Met Gly Leu Gly Lys Gly Trp Pro Leu Ser
2315 2320 2325

Lys Metr Asp Ile Gly val Pro Leu Leu Ala Ile Gly Cys Tyr Ser
2330 2335 2340

GIn val Asn pro Tle Thr Leu Thr Ala Ala Leu Phe Leu Leu val
2345 2350 2355
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Ala His Tyr Ala Tie ITe Gly Pro Gly Leu Gin Ala Lys Ala Thr
2380 2365 2370

arg Glu Ala GIn Lys arg Ala Ala Ala Gly Ile Met Lys Asn Pro
2375 2380 2385

Thr val Asp 61y Ile Thr val Ile Asp Leu Asp Pro  Ile Pro Tyr
2390 2395 2400

ASp Pro Lys Phe Glu Lys GIn Leu Gly GIn val Met Leu Leu val
2405 2410 2415

Lteu cys val Thr GIn val Leu Met Met Arg Thr Thr Trp Ala Leu
2420 2425 2430

cys Glu  Ala Leu Thr Leu Ala Thr Gly Pro Ile Ser Thr Leu Trp
2435 2440 2445

Glu Gly Asn Pro Gly Arg Phe Trp Asn Thr Thr ITe Ala val ser
2450 2455 2460

met Ata Asn Ile phe Arg Gly Ser Tyr teu Ala Gly Ala Gly Leu
2465 2470 2475

teu phe sep Ile Met Lys Ash  Thr Thr Asn Thr Arg arg Gly Thr
2480 2485 2490

Gly asn Ile 6ly Glu Thr Leu Gly Glu Lys Trp Lys Ser Arg Leu
2495 2500 2505

Asn Ala Leu Gly Lys Ser Glu Phe 6In Ile Tyr Lys Lys Ser Gly
2510 2515 ' 2520

ITe ¢In_ Glu val asp Arg Thr Lteu Afa Lys Glu Gly Ile Lys Arg
2525 2530 2535 ‘

Gly ¢lu  Thr Asp His His Ala val Ser Arg Gly Ser Ala Lys Leu
2540 2545 2550

Arg Trp Phe val Glu Arg Asn  Met val Thr Pro 6lu  Gly Lys val
2555 2560 2565

val g ? Leu Gly Cys Gly Arg Gly Gly Trp Ser Tyr Tyr Cys Gly

0 2575 2580

Gly teu Lys Asn val Arg Glu val Lys ¢ly rLeu Thr tys Gly Gly
Y 2585 ¢ 2590 2595 Y
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Pro Gly His &lu Glu Pro Ite Pro met Ser Thr Tyr Gly Trp Asn
2600 2605 2610

Leu val Arg Leu GlIn ser Gly val Asp val ephe phe Ile Pro Pro
2615 2620 26253

Giu Lys Cys Asp Thr Leu Leu cCys aAsp Ite 6ly Glu Ser Ser Pro
2630 2635 2640

Asn Pro Thr val 6lu Ala 6¢ly Arg Thr Leu Arg val Leu Asn Leu
2645 2650 2655

val Glu Asn Trp Leu Asn Asn  Asn Thr Gin Phe Cys Ile Lys val
2660 2665 2670

Ley Asi  Pro Tyr Met Pro Ser val Ile Glu Lys Met Glu Ala Lew
2675 2680 2685

Gin Lys Tyr Gly Gly Ala Leu val Arg Asn Pro Leu Ser Arg

Arg
2630 2695 2700

Asn Ser Thr #is Glu Met Tyr Trp val Ser Asn Ala Ser Gly Asn
2705 2710 2715

Iie val ser Ser val Asn Met Ile Ser Arg Met Leu Ile Asn Arg
2720 2725 2730

Phe Thr Met Arg Tyr Lys L¥s Ala Thr Tyr ¢lu Pro Asp val Asp
2735 2740 2745

Leu Gly Ser Gly Thr Arg Asn TIle Gly Ile Glu Ser Glu Ile Pro
2750 2755 2760

Asn teu Asp Ile I7e Gly Lys Arg Iie Glu Lys Ile Lys Gln Glu
2765 2770 2775

Wis Glu Thr ser Trp His Tyr Asp GIn Asp His Pro Tyr Lys Thr
2780 2785 2790

Trp Ala Tyr His Gly Ser Tyr Glu Thr Lys GIn The Gly ser Ala
2795 2800 2805

ser ser Met val Asn Gly val val Arg teu Leu Thr Lys Pro Trp
2810 2815 2820

Asp val val pPro Met val Thr Gln Met Ala Met Thr Asp Thr Thr
2825 2830 2835
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pro Phe Gly Gln Gln Arg val Phe Lys Glu Lys val Asp Thr Arg
2840 2845 2850

Thr 6 Glu Pro Lys ¢lu Gly Thr Lys Lys Leu Met Lys Ile Thr

2860 2865

[ye)
%
(o =1
(&}

Ala Glu Trp Leu Trp Lys Glu  Leu Gly Lys Lys

. Thr Pro Arg
2870 2875

Lys
2%80

met Cys Thr Arg Giu Glu Phe Thr Arg Lys val Arg Ser Asn Ala
2885 2890 2895

Ala teu Gly Ala Ile phe Thr Asp Gliu Asn Lys Trp Lys Ser aAla
2900 25805 2510

arg Glu  Ala val Glu Asp Ser Arg rhe Trp Glu Leu val Asp Lys
2915 2920 2925

Glu Arg Asn Leu His teu Glu Gly Lys Cys Giu Thr Cys val Tyr
2930 2935 2940

asn Met Met Gly Lys arg Glu Lys Lys Leu Gly Glu rhe Gly Lys
2945 2950 2955 Y

ala Lys Gly ser Arg Ata Ile Trp Tyr Met Trp Leu Gly Ala Arg
2960 2965 2970

rhe Leu Glu Phe Glu Ala Leu Gly Phe Leu asn Glu Asp Mis Trp
28758 2980 2985

phe Ser Arg Glu aAsn Ser Leu Ser Gly val Glu Gly Glu Gly Leu
25940 2995 3000

His Lys Leu Gly Tyr Ile Lteu Arg Asp val Ser Lys tys Glu Gly
3005 3010 3015

Gly Ala wMet Tyr Ala Asp

Asp Thr Ala Gly Tr Thr Arg tle
3020 3025 Y P

AS

3030

Thr Leu Glu Asp Leu Lys Ash  Glu Glu Met val Thr Asn His Met
3033 3040 3045

¢lu 61y &Tu His Lys Lys Leu Ala Glu Ala Ile phe Lys Leu Thr
3050 3055 3060

Tyr Gl Asn Lys val val Arg val 6ln Arg Pro Thr pro Arg Gly
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3065 3070 3075

Thr val Met Asp 1le Ile ser Arg Arg Asp GIn Arg Gly sar Gly
3080 3085 3089

Gin val  Gly Thr Tyr Gly Leu Asn Thr Phe Thr Asn Met ¢lu Ala
3095 3100 3105

GIh Leu Tle arg GIn Met Glu &ly Glu Gly val Phe Lys ser Ile
3110 3115 3120

GiIn His  Leu Thr 11e Thr Glu G¢lu Ile Ala val Gin Asn Trp Leu
3125 3313 3135

Ala Arg val Gy Arg 6Tu Arg Leu Ser Arg Met Ala Ile ser Gly
3149 3145 3150

Asp Asp  Cys val val Lys Pro  Leu Asp Asp Arg Phe Ala ser Ala
3155 3169 3165

teu Thr Ala Leu Asn Asp Met Gly Lvs Ile Arg Lys Asp Ile GlIn
317¢ 3175 3180

Gin Trp Glu Pro ser Aarg Gly Trp Asn Asp Trp Thr Gln val Pro
3185 3180 3195

phe Cys Ser His His pPhe His Glu Ley I1a Met Lys Asp Gly Arg
3200 3205 3210

val Lea val val Pro Cys Arg Asn GIn Asp Glu teu Ile Gly Arg

3215 3220 3225

Ala Arg Ile ser Gin Gly ala Gly Trp Ser Leu Arg Glu Thr Ala
3230 3235 3240

Cys Leu Gy Lys ser Tyr aAla Glin Met Trp Ser Leu Met Tyr Phe

Y 3245 Y ¢ 3250 P 3255

His APg Arg Asp Leu Arg Leu Ala Ala Asn Ala Tle Cys ser Ala
3260 3265 3270

val Pro  Ser His Trp val pro Thr Ser arg Thr Thr Trp ser Ile
3275 3280 3285

His Ala Lys His Glu Trp Met Thr Thr Glu Asp Met Leu Thr val
3290 3295 3300
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Trp Asn  Arg val Trp Ile Glh Glu Asn Pro Trp Met Glu Asp Lys
3305 3310 3315
Thr Pro- val Glu ser Trp Glu Glu Ile Pro Tyvr Leu Gly Lys Arg
3320 3325 3330
Glu Asp GIn Trp Cys Gly Ser teu Ile Gly Leu Thr Ser Arg Ala
3335 3340 3345
Thr Trp Ala Lys Asn Ile Gin Ala Ala Ite Asn Glin val Arg Ser
3350 3355 3360
teu Ile Gly Asn Glu Glu Tyr Thr Asp Tyr Met Pro  Ser Met Lys
3365 3370 3375
Arg rhe Arg Arg Glu Gl 6lu Glu Ala ¢ly val Leu Trp
3380 3385 3390
<210> 29
<211> 10723
<212> DNA
<213> Artificial Sequence
<220>
<Z223> Dengue virus serotype 4, WvS
<220>
«221> wisc_feature
<222Z> (3773)..(3773) .
<223> n is either adenine or guanine
<220> .
<221> wisc.feature
<222> (7538)..(7538) . )
<223> n 1is either cytosine or thymine
<4005 29 .
agttgttagt ctacgtggac cgacaaagac agattcttig agggagctaa getcaatgta 60
gttctaacag ttttitaatt agagageaga kctctgatga ataaccaacd gaaaaagocy 120
asaaacacgc ctitcaatat getgaaacgc gagagadace gegtgtcgac tgtgeaacag 180
ctgacazaga gattctcact tggaatgoetg cagggacgag gacctttaaa actgticatg 240
geectogrgy cgttecticg tttocctaaca atcccaccaa cageagggat attgaagaga 300
tggggaacaa ttaaaaaatc aaaagctatt aatgtittga gagggticag gaaagagatt 360
ggaaggatge tgarcatctt gaataggaga cgcagcetotyg caggceatgatr cattatgotg 420
attccaacaq tgatggeytt ccatitaacc acgegtgatg gegaaccoct catgatagig 484
gcaaaacatg aaagggggayg acctctettg tttaagacaa cagaggggat caacaaatgc 540
actctcatty ccatggactt gggthaaaty tgtgaggaca ctgtcacgta taaatgecec 600
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ttactggtca
gtcatgtaty
ttaacaccac
ggggcttgga
ctctiggeag
tttgtcctaa
agagactttg
ggatgcgtca
acagccaagg
accacggcaa
cagtacattt
ggasaaggag
ttggtccaaa
catgcagtag
ccatcggtog
tctggaatty
cataagcaat
gttcactgga
gatgtoacag
gaagtggact
atggagaaat
gacaaagaga
gctggagetc
gggcgtatca
ttagaaccece

cteccattggt

. gcaaaacgaa

ttcacatcat

- ggaggagtet
- aactcaagga

e~y

ttgggagtca

20170111 478484.185 sequence Listing Text File.txt

ataccgaacc
ggacatgcac
attcaggaat
agcatgcica
gatttatggc
tgatgetggt
tggaaggagt
caaccatgge
aagrggctct
caagatgtcc
geeggagaga
gagtrgtgac
Ttgagaacct
gaaatgacac
aagtcaaatt
actttaatga
ggtttitgga
attacaaaga
tgctgggate
tcggigatgg
tgagaatcaa
tggcagaaac
cgtgtaaagt
totcatetac
cctttgggga
traggaaagg
tggccattct
taggaaaggc
catggatgat
acactteaat

tggtgcagge

tgaagacatt
ccagagcgga
ggoatiggaa
gagagtagag
ttatatgatt
cgccecatee,
ctcaggtgga
ccagggaaaa
gttaagaacc
aacgcaagga
tgtggtagac
atgtgcgaag
tgaatacaca
gtccaatcat
gccggactat
gatgattctyg
tctaccicta
gagaarggtg
tcaggaagga
aaatcacatg
gggaatgtca
acagcatgoy
ccecatagag
ccerttgget
cagctacata
gagttccatt
aggtgaaaca
tgtgeaccag
‘tagaatccta
ggctatgacg
cgatagtggt

gattgctggt
gaacggagac
acaagagcty
agctggatac
gggcaaacag
tacggaatyc
gcatggygteg
ccaaccttgy
tattgcatty
gagccttate
agagggtggg
ttttcatgtt
gtggttgtaa
ggagttacay
ggagaactaa
atgaaaatga
ccatggacag
acatttaagy
gecatgeatt
tttgcaggac
tacacgatgy
acaacagtug
ataagagaty
gagaatacca
gtgataggtg
ggcaagatgt
gottgguatt
gtttttggaa
attgggtice
tygcatagctg

tgcgttgtga

gcaatcteac
gagagaagcg
agacatggat
tcagaaaccc
gaatccageg
gatgcgtagg
atctggtyct
attttgaact
aagecteaat
taaaagagga
gcaatggctg
cggggaagat
cagtccacaa
ccacgataac
cactcgatiy
aazagaaaac
caggagcaga
ttecteatge
ctgeectege
atctcaagtyg
gttcaggaaa
tgaaagtcaa
tgaacaagga
acagtgtaac
ttagaaacag
ttygagtecac
trggttccgt
gtgtgtatac
tagityttgtg
ccggeattgt

gctggaaaaa
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gictacctga
ctcagtaget
gtcatcggaa
aggattcgeg
aactgtctte
agtaggaaac
agaacatgya
gactaagaca
atcaaacata
acaagaccaa

tggcttgtet

-aacaggcaat

tggagacacc
tocccaggtea
tgaaccecagg
atggettgtg
cacatcagag
caagagacag
tggagccaca
caaagtccgt
gttctcaatt
gtatgaaggt
aaaagtggtt
caacatagag
tgcattaaca
atacagagdt
tagtggacty
aaccctgrtt
gattggcacg
gacactgtat

caaagaacty

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
13806
1440
1500
156¢
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460



azatgtgoca
ttccaaccag
atttgtggaa
gaattgaatc
aaaggaatca
tcatggaaaa
ctcattgatg
gaagttgaag
-aaacaggatg
gtccatgeey
aaagcctctt
aatggagtgc
cacaactata
gagatggacy
agaggaccct
cgatcttgcea
gaaatcagac
catgggcagy
atgcttagga
acattgatca
gccactatga
aaagtcagac
atgatgacta
gagttgactg
aagtatcaat
caaaacgcat
ttaacatcet
gatccaacag
ttaaatgagg
aatgatattc
ctecactggac

caggcagaga
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grgggatttt
aatccecctic
tecgetcagt
acattctatc
tgcaggcagg
catgggacaa
gccecgaaac
actatggctt
raticigcga
atatgogtia
tecattgaagt
tagaaagtga
gaccaggcta
ttgatticto
crttgagaac
cattaccacc
cattgaagga
tcgacaactt
ceegagtagg
cagggaacat

cgggtgacat

caacttttge
ctataggaat
atgcgttagc
tggcagtgac
ggaaagtgag
cacagcaasza
ctattrtict
ctatcatgge
ccatgacagy
gatcggeega
tatcaggaag

catcacagac
aaaactagct
aacaagactg
agaaaatgag
aaaacgatct
agcaaaaatg
agcagaatge
tggagtatic

ctraaaactc

ttggatadaa.

taaaaactge

gatgataatt
ccatacacaa
tgatggaaca
aaccactgcc
gctaagatac
gaaagaagag
ttcactagga
adcgaaacat
gtcctttaga
agglatgggc
agctggacta
tgtactcctc
cttaggcatg
tatcatgget
ttgcacaata
aacagattag
aacaaccete
agtcgggaty
accattagtg
tttggaactg

cagtccaatc

aacgtgcaca
teagetatces
gagaatctga
gtgaagttaa
ctgcygecte
ctctctacag
cccaacacas
accaccaata
atgtrcagcgg
agtgcactca
cactggccaa
ccaaagaatc
ataacaggac
acagtggtag
Tctggaaaac
agaggtgagg
aatttggtca
gtcttgggaa
gcaatactac
gacctgugaa
gtgacttatc
ctettgagaa
tCccagagea
atggtcctca
atcttgtgeg
ttggcagtgg
ataccattag

tcaagaacca

gtgagcattt
gctggaggge
gagagagcag
ctgtcaataa

catggacaga
agaaagececa
tgtggaaaca
ctrattatgac
ageccactga
agictcataa
atagagcttg
tatggctaaa
ccataaaaga
atgacacatg
aatcacacac
tecgoetggace
catgacatct
tgactgagga
tecataacaga
argggtgcty
actccttggt
tggeattgtt
tagttgcagt
gagtgatggt
ttgcectact
agctgaccte
ccataccaga
aaatggtgag
teecaaacge
tgtcegttic
cattgacgat
goaagaaasg
tagcecagtic
tecteactgt
ccgatgtcaa

caatatcaga
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acaatacaag
tgaagaggac
aataacacca
aggagacatc
gctgaagtat
ccagaccrrt
gaattcgttg
attgaaagaa

caacagagec

gaagatagag

cetetggage
agtgtcicaa
aggtaagett
ctgcggaaat
atggtgctoc
gtacgggatg
cacagctgga
cctggaggaa
ttetttigte
tatggtaggc
agcagccttc
canggaatty
gaccattcett
aaatatggaa
agtgatatta
cccactgtte
caaaggrctc
gagcergocca
tctectaaaa
gtgctacgty
atgggaagac
agatggtage

2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3860
4020
4080
4140
4200
4260
4320
4380



atgtecgataa
ctggtgatct
tgggaagtga
ggaaaggcetg
tcccagatey
cgtggcgerg
aaagacctaa
gaagtccagg
ggtettttca
acgtcaggat
gttgttacaa
gacaacccag
cacccaggag
cggggitiga
gcecttagag
cgggagattg
agagtgceaa
atagcagcta
atgacageca
gatgaagaaa
tttaaaggga
tgooctgagga
tatgtcaaga
ggtgecaatt
ctaacagatg
geageacaaa

‘tacatggggg
» ctcoctagata
gaaaaggtay
otagacttaa

ggcatcaact

20170111 478484.185 sequence Listing Text File.txt

aaaatgaaga ggaagaacaa acactgacca tactcattag

caggactttt
agaaacaacyg
aactggaaga
gagecggagt
ttctaatgca
tatcatatgy
tattygcact
aaaccaacgc
ctccaattat
goagltggage
agatcgaaga
cgggaaagac
gaacattaat
gacttccaat
tggacctaat
actacaacct
gaggatacat
crceeccygyg
gagaaatcce
agactgtttg
aaaatggaaa
ctagaaccaa
tcaaggctga
gtgaagagcg
gaagagagag
aacctcigga
acatcaacac
atgecattga
‘tgagazgagy
acgcagacag

tecctgtatea
ggccggagta
tggagcctat
ttacaaagaa
taaaggaaag
aggaggetgg
ggagectgga
cggaacaata
cgacaaaaaa
atatgtgagt
tgacatttic
gaagagatac
cttggececc
aagataccag
gtgtcatgec
gattatcatg
ctcaactcga

aagcagagac

stgaacgeteg

gttcgtteca
gaaagtgata
tgattyggac
gagggttata
ggtgattctg
aataggaaga
aaatgatgaa
gccagaagga
‘tggcgaatac

agacctacca

aaggtggtgt

ataccaatca
ttgtgggatg
agaattaagc
ggaacattce
aggattgaac
aagttagaag
adaaatccaa
ggtgctgtat
ggaaaagttg
getatageeo
cgaaagagaa
cttccggeca

actagagttg

ACCCCRYCTR

acarttacca
gacgaagcec
gtggagatgg
ccatttecte
tggaattccy
agtataaaag
caactcagta
Ttcgtggtta
gaccccagac
graggaccta
aatccaaaaa
gactgtgcac
atcattcecta
cgcttgagag
gtctgottgg
tttgatggag

cggcageage
ttecttcace
aaaaagygat
atacaatgtg
catcatgggc
gagaatggaa
gageegteca

ctctggactt

tgggtetita
agactgaaaa
gactgaccat
tagtcagaga
togcagotga
tcagagetgt
tgaggetget
atttcacaga
gtoaggeage
agagcaatge
gacatgaatg
caggaaatgs
ggaagacctt
caactgacat
gctgcatgaa
tgccagtgac
atgagaatga
actggaaaga
gcatgticga
gagaagcaag
ccracagagt

tcaagaacaa
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aacaggattg
atggtacctg
cceacceaty
tcttggatat
gtatgtcaca
ggacgtcaag
ggaaggagaa
aacgazacct
ttctectgga
tggtaatogt
aagcattgaa
catggaccic
agctataaaa
aarggaggaa
gcacaccggg
atcaccagryt
tccagcaagt
tgggattttt
accaatcata
ggtcacggat
tatageaget
tgatictgag
ttcagaaaty
accagtcata
ccactctagt
ccagtacata
agctaaaaty
accagagcgt
gaaaaccttt
ggcagctgaa

ccaaatceta

4440
4500
4560
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
6180
6240



gaagaazacg
agatggrigy
gcagecggaa
ttcatgacte
gcaggtggaa
cttttactga
aggggcatag
tggtacgcac
atagtitige
tacgttgtca
ctagaaaaaa
aacatcetgy
acatttgtta
acagccatag
aagatggaca
actctcacag
caagcaaaag
actgtcgaty
adagcagttgg
actacatagy
gaaggaaatc
agagygagtt
acaagaaggy
aacgcattgg
agaacctiag
ggctcageaa
gtggaccteg
agagaagtca

acatatgggt

gaaaagtgtg

graggacgaa

ttttgcataa
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tggaagttga
atgctaggat
gazagtctct
agaaggtaag
gygcgtacaa
cacttctgge
ggaagatgac
aaatacagec
ttattccaga
tagccarect
cgaagaaaga
acatagatct
caccaatgtt
£caaccaagc
tcggagttoe
cagorettet
caaccagaga
gaataacagt
gacaagtaat
ctctgtgtoa
cagggaggte
acttggoegg
gaactggcaa
gadaaagtga
caaaagaagyg
aactgagatg
gttgtggeag
aaggeccraac
ggaatrctagt
acacattatt
cactecagagt

aggttctcasa

aatctggaca
ctattctgac
gaccctgaas
agacgcactg
ceatgeicto
tacagtcacg
cctgggaatg
acactggata
acctgaaaaa
cacagtggtg
tctcggattg
acgtcctgea
gagacatage
cacagtgtta
cerretegec
cttattggta
agctcagaaa
gattgacecta
gctectagtc
ggctttaacc
ttggaacact
agctggactt
cataggagag
atrccagatc
cattaaaaga
gttcgtigag
aggaggatygg
aaaaggagga
gcgtcttcaa
gtgtgacata
cettaactta

cccatatatg

aaagaagugg
ccactggege
ctaatcacag
gacCaacttag
agtgaactgc
ggagegatcet
tgctgeataa
gcagcttcaa
cagagaacac
geograacca
ggaagcatty
tcageatgga
attgaaaatt
atgggtétcy
atrggatgct
gcacattatg
agagcagegy
gatccaatac
ctotgegtga
ttagctaccy
accattgeng
ctctttinta
acgcttggag
tacaagaaaa
ggagaaacgg
agaaacatygy
tcatactatt
ccaggacacyg
agtggagttg
ggggagtcat
gtagazaatt

cccteagica

Aaaggaagaa
taaaagaatt
aaatgggrag
cagtgctygca
cggagaccct
ttttattetrt
tcacgoctag
taatactgga

CCLfaagacaa

tggcaaacga

caacccagea
cgotgtatge
cctcagtgaa
ggaaaggatg
actcacaagr
ccatcatagg
cgggeateat
cttatgatcc
ctcaagtatt
ggccecatcte
tgtcaatgge
ttatgaagaa
agaaatggaa
gtggaatcca
accatcacge
tcacaccaga
gtggaggact
aagaacccat
acgtttictt
caccaaatcc
ggttgaacaa

tagaadaaaat
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artgaaacce
taaggaattt

gchcccaace

cacggctgag

ggagacattyg
gatgagegea
cateetecta
gtrttttcte
ccaactgacc
gatgggtttc
acccgagage
cagtggccaca
tgtgtcecta
gccattgtca
caaccecata
gccaggacte
Jaaaaaccca
aaagtttgaa
gatgatgagg
cacattgtgg
taacatittt
cacaaccaac
aagecgattg
ggaagtggat
tgtgtcgega
agggaaagta
aaagaatgta
ccecatgtea
cateecgoca
cacagtggas
caacacicaa

ggaagcacta

6300
6360
6420
6480
6540
6600
6660
6720
5780
B8AD
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500.
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160



caaaggaaat
atgtactggg
atgttgatca
cteggaaged
gggaaaagaa
cacccataca
tcatccatgg
gtgacacaga
aaagtggaca
gcagagtggc
gaattcacaa
aagtggaagt
gaaaggaatc
agagagaaga
tggctiggag
ttectecagag
attctaagag
tgggatacaa
gaaggagaac
gtacgtatge
caaagaggta
caactaatca
acagaagaaa
atggccatca
ttaacagctc
agaggatgga
atgasagacg
gccogaatet
tacgcccaaa
gctatttgct

catgctaaac
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atggaggagc
tatccaatyge
acagatttac
gaacccgtaa
tagaaaaaat
aaacgtgggc
tcaacggagt
tggcaatgac
cgagaaccca
tttggaaaga
gaaaggtgag
cggcacgtga
tocatctiga
agctagggga
cacgctictt
agaactcect
acgtgagcaa
gaatcacact
acaagaaact
aaagaccaac
gtggacaagt
gacagatgga
tcgetgtgea
gtggagatga
taaatgacat
atgattggac
gtcgegtact
- cccaaggage
tgtggagett
cggcagtacc
atgaatggat

cttagtgagg
ttccgggaac
aatgagatac
catcgggatt
aaagcaagag
ataccatgyt
ggrcaggetg
agacacgact
agaaccgaaa
attagggaag
aagcaatgca
ggctgttgaa
aggaaagtgt
atteggcaag
agagtttgaa
gagtggagtg
gaaagaggga
agaagaccta
agcegagygcc
accaagaggc
tggcacctat
gggagaagga
aaactggtta
trgtgttgty
gggaaagatrt
acaagtgccc
cgttgttcce
aggoatggtce
gatgtacttc
atcacattgg

gacaacggaa

aatccacict
atagtgtecat
aagaaageea
gaaagtgaga

catgaaacat

-agctatgaaa

ctgacaaaac
ccatttggac
gaaggcacga
aaaaagacac
gccttgoogg
gatagtaggt
gazacatgtg
gcaaaaggea
gcectaggat
gaaggagaag
ggagcaatgt
aaaaatgyaag
attttcaaac
acagtaatgg
ggactcaata
gtctttaaaa
gcaagagtgg
aaacctttag
aggaaagaca
ttctgttcac
tgtagaaacc
ttgcgggaga
cacagacgcg
gttccaacaa

gacatgetga

cacgaaactc
cagtgaacat
cttacgagec
taccaaacct
catggeacta
caaaacagac
cttgggacgt
aacagcgegt
agaaactaat
ccaggatygtg
ccatattcac
trtgggaget
tgtacaacat
gcagageecat
tcttaaatyga
ggctgeacaa
atgccgatga
aaatggtaac
taacgtacca
acatcatatc
ctttcaccaa
gcattecagea
ggcgcgaaag
atgacaggtt
tacaacaatg
accattrcea
aagargaact
cggectgttt
acctcagact
gtcgaacaac

cagtctggaa
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cacacatgag
gatttcaagg
ggatgttgac
agatataatt

‘tgaccaagac

tggatcagca
cgteeccaty
ttttaaagag
gaaaataaca
caccagagaa
tgatgagaac
ggtitgacaag
gatgggaaaa
atggtacaty
agatcactgg
gctaggttac
caccgcagga
aaaccacatg
aaacaaggig
gagaagagac
tatggaagcec
cctaacaate
gttatcaaga
cgcaagoeget
ggaaccttca

tgagttaatce

gattggcaga

ggggaagtct
ggcggeaaat

ctggtccata

cagggtygtgg

8220
8280
8340
3400
8460
8520
8580
8640
8700
8760
8820
8880
8940
8000
9060
9120
9180
9240
9300
9360
9420
9480
9549
3600
9660
9720
9780
9840
9900
99460
10020



attcaagaaa
tacttgggga
acctgggeaa
gaatacacag -
gttctgtggt
catagtacgg
ggccatcata
tgtaaaaaat
ggttagagga
agctgtagic
catatrtgacy

gaacgccaga
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acccatggat
aaagagaaga
agaacatcca
attacatgcec
agasagcaaa
aaaaaactat
aatgccatag
ccgggaggec
gacceorece
tegetagaag
ctggoaaaga
aaatggaatg

ggaagacaaa

ccaatggtgc

agcagcaata

atccatgaaa

actaacatga

gctacctgtg

cttgagtaaa
acaaaccatg

ttacaaatcy

gactagaggt

ccagagatcce

gtgctgitga

actccagtgy
ggctcattga
aatcaagtta
agattcagaa
aacaaggcta
agccecegtee
ctatgcagec
gaagcetygtac
cagcaacaat
tagaggagac
tgctgtctee

‘atcaacaggt

aatcatggga
trgggttaac
gatcccttat
gagaagagga
gaagtcaggt
aaggacgtta
tgtagctcca
gcatgagcgta
gggggcocaa
cceeocgaaa
teageateat

tct

ggaaatccca
aagcaggyec
aggcaatgaa
agaagcagga
cggattaage
daagaagtca
cctgagaagg
gtggactage
ggcgagatoa
caaaaaacag

tccaggeaca

10080
10140
10260
16260
10320
10380
10440
10500
10560
10620
10680
10723

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

<220
<223»

30

3391

PRT

Artificial Sequence

bengue virus serotype 4, WvS

<220
<221>
<222
<223

<Z220>
<221>
<222>
<223

<400

misc_feature
(1226)..(1226)

Xaa is either lysine or arginine

misc_Ffeature
{2481)..(2481)
Xaa is either serine

30

or phenylalanine

get Asn Asn Gln grg Lys Lys Ala Lys ign Thr Pro Phe Asn Qgt Lauy

Lys Arg Glu ?59 Asn arg val ser Egr val Gin GIn Leu ggr Lys Arg

Phe Ser Leu Gly Met Leu GIn Gly Arg Gly Pro Leu Lys Leu Phe Met
35 40 45

phe Leu Thr Ile Zgn Pro Thr Ala Gly

ala rLeu val Ala Phe Leu Arg
50 55

Ite Leu Lys Arg Trp Gly Thr I'le Lys Lys Ser Lys Ala Ile Asn val
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65 70 75 80

Leu Arg Gly Phe fggg Lys Glu Ite Gly ,Sgg Met Leu Asn Ile tégu Asn

Arg Arg Arg Ser Ser Ala Gly Met Ile ITe Met Leu Ile Pro Thr val
100 105 110

Met Ala Phe His Leu Thr Thr Arg Asp Gly Glu Pro Leu Met Ile val
115 120 125

Ala Lys His Glu Arg Gly Arg Pro teu Leu Phe Lys Thr Thr glu Gly
130 135 140

ITe Asn Lys Cys Thr Leu Ile Ala Met Asp Leu gly Glu Met Cys Glu
145 150 155 180

Asp Thr val thr Tyr Lys Cys Pro teu Leu vVal Asn Thr Glu pPro Glu
165 170 175

Asp Ile Asp Cys Trp Cys Asn Leu Thr Ser The Trp val Met Tyr Gly
180 185 i%0

Thr Cys Thr Gln Ser 6ly Glu Arg Arg Arg Glu Lys Arg Ser val Ala
195 200 205

Leu Thr Pro His Ser Gly Met Gly teu Glu Thr Arg Ala Glu Thr Trp
210 215 220

Met ser Ser Glu Gly Ala Trp Lys His Ala GIn Arg val Glu ser Trp
225 230 235 240

Ile Leu Arg Asn Pro Gly Phe Ala Leu Leu Ala Gly phe Met Ala Tyr
245 250 255

Met Ile Gly 6¢In Thr 6ly Tle G1n Arg Thr val Phe Phe val Leu Met
260 265 270

Met Leu val Ala Pro Ser Tyr Gly Met Arg Cys val Gly val Gly Asnh
275 280 285

Arg Asp pPhe val Glu Gly val Ser Gly Gly Ala Trp val asp Leu val
280 295 300

Leu Glu Bis Gly Gly cys val Thr Thr Met Ala Gin Gly Lys pro Thr
305 310 315 320
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Leu Asp Phe &lu |3_§x; Thr Lys Thr Thr gggi.ys Giu val Ala teu Lew
335

Arg The Tyr Cys Ile Glu Ala Ser Ile Ser Asn Ile Thr Thr Ala Thr
340 345 350

Arg Cys Pro Thr Gln Gly Glu Pro Tyr Leu Lys Glu Glu Gln Asp GlIn
355 360 365

Gln Tyr Ile Cys Arg Arg Asp val val asp arg Gly Trp Gly Ash Gly
370 375 380

Cys Gly Leu Phe Gly Lys Gly Gly val val Thr Cys Ala Lys pPhe Ser
385 390 385 ' 460

Cys Ser Gly Lys Ile Thr Gly Asn Leu val GIn Ile Glu Ash Leu Glu
405 410 415

Tyr Thr val val val thr val His Asn Gly Asp Thr His Ala val Gly
420 425 430

Asn Asp Thr ser Asn His Gly val Thr ala Thr Ile Thr Pro Arg Ser
435 440 445

Pro Ser val Glu val Lys Leu Pro Asp Tyr Gly G4 Leu Thr Leu Asp
450 455 460

Cys Glu Pro Arg Ser Gly Ile Asp Phe Asn Glu Met Tle Leu Met Lys
485 470 475 480

Met Lys Lys Lys Thr Trp Leu val His Lys GIn Trp Phe Leu Asp Leu
485 490 495

Pro Led Pro Trp Thr ala Gly Ala Asp Thr Ser Glu val His Trp Asn
500 508 510

Tyr Lys Glu Arg Met val Thr Phe Lys val Pro His Ala Lys Arg Gin
515 520 525

Asp val Thr val Leu Gly ser Gln Glu Gly Ala Met His Ser Ala Leu
530 535 540

Ala Gly Ala Thr Glu val Asp ser Gly Asp Gly Asn His met pPhe Ala
545 55¢ 555 560

Gly His Leu Lys Cys Lys val Arg Met Glu Lvs Leu Arg Ile Lys Gly
565 570 575
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Met Ser Tyr Thr Met Cys Ser Gly Lys Phe Ser Ile Asp Lys Glu Met
580 585 5390

Ala Glu Thr Glin His Gly Thr Thr val val Lys val Lys Tyr Glu Gly
595 600 605

Ala Gly Ala Pro Cys Lys val pPro Ile Glu Ile Arg Asp val Asn Lys
610 615 620

Glu Lys val val Gly Arg Ile Iie $Ser Ser Thr Pro Leu Ala Glu Asn
625 630 635 640

Thr Asn ser val Thr Asn Ile Glu Leu Glu Pro Pro Phe Gly Asp Ser
645 650 655

Tyr Ile val Ile Gly val Gly asn Ser Ala Leu Thr Leu His Trp Fhe
660 665 670

Arg Lys Gly Ser Ser ITe &ly Lys Met Phe Glu Ser Thr Tyr Arg Gly
; 675 680 685

Ala Lys Arg Met Ala ¥le Leu Gly Glu Thr Ala Trp Asp phe Gly Ser
690 695 700

val Gly Gly Leu phe Thr ser Leu Giy Lys Ala val His Gin val Phe
705 710 715 720

Gly Ser val Tyr Thr Thr Leu phe Gly Gly val Ser Trp Met Ile Arg
725 730 735

Ile Leu Ile Gly Phe Leu val Leu Trp Ile Gly Thr Asn Ser Arg Asn
740 745 750

Thr Ser Met Ala Met Thr Cys Iie Ala Ala Gly Ile val Thr Leu Tyr
755 760 765

teu Gly val Met val Gin Ala asp ser Gly Cys val val ser Trp Lys
770 775 780

Asn Lys Glu Leu Lys Cys Gly Ser Gly Ile Phe Ile Thr Asp Asn val
785 790 795 800

His Thr Trp Thr 6¢Iu 6Tn Tyr Lys Phe GIn Pro Glu Ser Pro Ser Lys
805 810 815

Leu Ala Ser Ala Ile GIn Lys Ala His 6lu Glu Asp Ile cys Gly Ile
820 825 830
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Arg ser val Thr Arg Leu Glu Asn Leu Met Trp Lys Gin Ile Thr Pro
835 840 845

Glu Leu Asn His Ile Leu Ser Glu Asn Glu val Lys Leu Thr ITe Met
850 855 860

Thr Gly Asp Ile Lys Gly Ile Met Gln Ala Gly Lys Arg Ser Leu Arg
865 876 875 880

Pro Gin Ppo Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala
885 890 895

Lys Met Leu ser Thr Glu Ser His Asn GIn Thr pPhe Leu Ile Asp Gly
300 905 910

Pro Glu Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu
915 920 925

Glu val Glu Asp Tyr Gly Phe Gly val Phe Thr Thr Asn Ile Trp Leu
@30 935 940

Lys teu Lys Glu Lys GIn Asp val Phe Cys Asp Ser Lys Leu Met Ser
945 950 955 %60

Ala Ala 1Ile Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Trp
965 97¢ 975

Ile Glu Ser Ala Leu Asn Asp Thr Trp Lys ITe Glu Lys Ala Ser Phe
980 885 950

Ile Glu val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
995 1000 1605

asn Gly val Leu Glu Ser Glu Met Ile Ile Pro Lys Asn Leu Ala
1018 1615 1020

Gly Pre val Ser GIn His Asn  Tyr Arg Pro Giy Tyr His Thr Gln
1025 1030 1035

Ite Thr Gly Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp
1040 1045 1050

Phe Cys Asp Gly Thr Thr val vail val Thr Glu Asp Cys Gly Asn
1055 1060 1065

Arg Gly Pro ser Leu Arg Thr Thr Thr Ala Sér Gly Lys Leu Ile
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10670 1075 1080

Thr Glu Tpp Cys Cys Arg Ser Cys Thr Leu Pro Pro  Leu Arg Tyr
1085 Py ¢ 1090 1095

Arg Gly GTu Asp Gly Cys Trp Tyr Gly mMet Glu Ile Arg Pro Leu
1100 1105 1310

Lys Glu. Lys Glu Glu Asn Leu val Asn Ser Lteu val Thr Ala Gly
1115 1120 1125

His Gly &lIn val Asp Asn Phe Ser Leu Gly val Leu Gly Met ala
1130 1135 1140 :

et Phe Leu Glu Glu Met Lau Arg Thr Arg val Gly Thr Lys His
1145 1150 1155

Ata Tle ieu Leu val Ala val Ser pPhe val Thr Leu Ile Thr Gily
1160 1165 1170

Asn Met Ser phe Arg Asp Leu Gly Arg val Met val Met val Gly
1175 1180 1185

Ala Thr Met Thr Gly Asp ITe Gly Met Gly val Thr Tyr Leu Ala
1199 1185 1200

Leu Leu Ala Ala Phe Lys val Arg Pro Thr Phe Ala Ala Gly Leu
1205 1210 1215

Leu Leu Arg Lys Leu Thr Ser Xaa G4 Leu Met Met Thr Thr Ile
1229 1225 1230

Gly Ile vwval tew Leu Ser GIn Ser Thr 1le Pro Glu Thr Ile Leu
1235 1240 1245

Glu Leu Thr Asp Ala Leu Ala Leu Gly Met Met Val Leu Lys Met
1250 1255 1260

val Arg Asn Met Glu Lys Tyr Gln Leu Ala val thr Ile Met ala
1265 1270 1275

Ile teu cys val Pro Asn Ala val Ile Leu Gln Asn Ala Trp Lys
1280 1285 1230

val Ser Cys Thr Ile Leu Ala val val Ser val Ser Pro teu Phe
1285 1300 1305
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Leu Thr Ser Ser Gin GIn Lys Thr Asp Trp Ile Pre Leu Ala Leu
1310 1315 1320 '

Thr Tle tys Gly Leu Asn Pro Thr Ala Ile Phe Leu Thr Thr Leu
1325 1330 1335

Ser Arg Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Ile
1340 1345 1350

Mmer Ala_val Gly Met val Ser TIle Leu Ala Ser Ser Leu Leu Lys
1355 1360 1365

Asn Asp Ile Pro Met Thr Gly Pro Leu val Ala Gly Gly Leu Leu
1370 1375 1380

Thr val Cys Tyr val Leuy Thr Gly arg Ser Ala Asp Leu Glu Leu
1385 1390 1395

Giu Arg Ala Ala Asp val Lys Trp 6Tu Asp 61n Ala Glu Ile ser
1400 1405 1410

Gly ser ser pro Ile teu Ser Ile Thr Ile Ser Glu Asp Gly Ser
1415 1420 1425

Met Ser Ile Lys Asn Glu Glu Giu 6lu Gln Thr Lteu Thr Ile Ley
1430 1435 1440

ITe Arg Thr Gly Leu teu val 1Tle Ser 6ly Leu Phe Pro val Ser
1445 1450 1455

ITe Pro  Ite Thr Ala Ala Ala Trp Tyr teu Trp 6lu val Lys Lys
1460 1465 1470

GIn Arg Ala Gly val Leu Trp Asp val Pro Ser Pré Pro Pro Met
1475 1480 1485

Gly Lys Ala ¢lu Leu Glu Asp Gly Ala Tyr Arg Ile Lys 6In Lys
1490 1495 1500

Gly Ile Leu Gly Tyr Ser GIn Ile Gly Ala Gly val Tyr Lys GTu
Y 1505 1510 1515 Y

Gly Thr Phe #is Thr met Trp His val Thr arg 6Ty ATa val Leu

Y
1520 15325 1530

Met His Lys Gly Lys Arg Ile Glu Pro Ser Trp Ala Asp val Lys
1535 1540 1545

Page 295



20170111 478484.185 sequence Listing Text File.txt

Lys Asp Leu Ile Ser Tyr Gly Gly Gly Trp Lys L&y Glu Gly Glu
1550 1555 Y 1560

Trp Glu Gly Glu Glu val &in val Leu Ala Leu Glu Pro Gly

Lys
1565 1570 1575

Lys Asn Pro Arg Ala val GIn Thr Lys Pro Gly Leu Phe Lys Thr
1580 1585 15090

asn Ala Gly Thr Ile gly ala val ser Leu Asp Phe Ser Pro Gly
1585 1600 1605

Thr Ser &ly Ser Pro Tle Ile Asp Lys Lys Gly

Lys val val Gly
1610 1615 1620

Leu Tyr Gly Asn Gly val val Thr Arg Ser Gly Ala Tyr val Ser
1625 1630 1635

Ala ITe Ala G1n Thr GTu Lys Ser Ile Giu Asp Asn  Pro Giy Ile
1640 1645 1650

Glu Asp Asp Ile Phe Arg L¥s Arg Arg Leu Thr Ile Met Asp Leu
1655 T 1660 1665

His Pro Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala Ile val
1670 1675 1680

Arg Glu Ala 1Te Lys Arg Gly Leu Arg Thr Leu Ile Leu Ala Pro
1685 iéso 1695

Thr Arg val val Ala aAla Glu Met Glu Glu Ala Leu Arg Gly Leu
1700 1705 1716 ‘

Pro Ile Arg Tyr Gin Thr Pro Ala ITe Arg Ala val His Thr Gly
1715 1720 1725

Arg Glu Ile val Asp Leu Met Cys His Ala Thr Phe Thr.Met arg
1730 1735 1740

Leu Leu Ser Pro val Arg val Pro Asn Tyr Asn Lteu ITe Ile Met
1745 1750 1755

Asp Glu Ala His Phe Thr Asp Pro Ala ser Ite Ala Ala Arg Gly
1760 1765 1770.

Tyr Ile Ser Thr Arg val Giu Met Gly Glu Aja Ala Gly Ile phe
1775 1780 1785
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met Thr Ala Thr Pro Pro Gly. Ser Arg Asp Pro Phe Pro Gln Ser
1790 1795 18G0

Asn Ala Pro Ile Ile Asp Glu Glu Arg Glu ITe Pro Glu Arg Ser
1805 18190 1815

Tep Asn Ser Gly His Glu Trp val Thr Asp Phe Lys Gly Lys Thr
1820 1825 1830

val Trp Phe val Pro Ser Ile Lys Afa Gly Asa Asp  Ile Ala Ala
1835 1840 1845

Cys Leu Arg Lys Asn Gly Lys Lys val Ite Gln Leu Ser Arg Lys
1850 1855 1860

Thr phe Asp Ser Glu Tyr val Lys Thr Arg Thr Asn  Asp Trp Asp
1865 1870 1875

Phe val val Thr Thr asp Ile Ser Glu Met Gly Ala Asn Phe Lys
1880 1885 . 1890

Ala ¢lu Arg val Ile Asp Pro  Arg Arg Cys Met

Lys Pro val Ile
1895 1900 1905

Leu Thr Asp Gly Glu Glu Arg val Ile Leu Ala Gly Pro Met Pro
1810 1915 1920

val Thr His Ser Ser Ala Ala 6In Arg Arg Gly

Arg Ile Gly Arg
1925 1930 1935

Asn Pro  LyS Asn Glu Asn Asp Glin Tyr Ile Tyr Met Gly Glu Pro
1940 19435 1950

Lau Glu  Asn Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met
13855 1860 1965

teu Leu Ash Asn Ile Asn Thr Pro Glu Gly Ile Ile Pro Ser Met
1970 1975 1980

Phe Glu Pro Glu Arg Glu Lys val Asp Ala Ile Asp cly Glu Tyr
1985 ' 1950 1995

Arg Leu arg Gly Glu Ala Arg Lys Thr phe val Asp Leu Met Arg
2000 2005 2010

arg Gly Asp Leu Pro val Trp teu Ala Tyr Arg val Ala Ala Glu
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2015 2020 2025

Gly Ile Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly val Lys
20390 2035 2040

Asn Asn Gin Tle reu Glu ¢lu Asn val ¢lu val Glu Ile Trp Thr
2045 2050 2055

Lys Glu Gly Glu Arg Lys

iys Leu Lys Pro Arg Lteu Asp Ala
2060 2065

Trp

2070

Arg 1ITe Tyr ser Asp Pro Leu Ala Leu Lys Glu Phe tys Glu Phe
2075 2080 2085

Ala Ala Gly Arg Lys Ser iteu Thr teu Asn teu Ile Thr Glu Met
2080 2095 2100

Gly Arg  Leu Pro Thr Phe Met Thr GIn Lys val

Arg Asp Ala Leu
2105 2110 2115

Asp Asn Leu Ala val Leu His Thr Ala Glu Ala 6ly Gly Arg Ala
2120 2125 2130

Tyr Asn His Ala Leu Ser Glu Lau Pro 6lu Thr Leu Glu Thr Leu
2135 2140 2145

Leu Ley Leu Thr teu Leu Ala Thr val Thr Gly Gly Ile Phe Leu
2150 2155 2166

Phe Leu Met Ser Ala Arg Gly Ile Gly Lys Met Thr Leu Gly Met
2165 2170 2175

Ccys cys 1Ile Ile Thr Ala Ser Ile Leu Leuy Trp Tyr Ala Gln Ile
2180 2185 2190

GIn Pro His Trp Ile Ala Ala sSer ITe ITe Leu Glu Phe Phe Ley
2195 2200 2205

Ile val Leu Leu Ile Pro Glu Pro Glu Lys Gla Arg Thr Pro Gln

9
2210 2215 2220

Asp Asn  Gln keu Thr Tyr val val I'le Ala ITe Leuy Thr val val
2225 2230 2235

Ala Ala Thr mMet Ata Ash Glu Met Gly Phe Leu Glu Lys Thr Lys
2240 2245 2250
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Lys Asp Leu Gly Leu Gly Ser Ile aAla Thr 6ln Gln Pro Glu ser
2255 2260 2265

Asnh Tle Leu Asp Ile Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu
2270 2275 2280

Tyr Ala val Ala Thr Thr fhe val Thr Pro Met Leu Arg His Ser
2285 2290 2295

ITe 6lu Asn Ser ser val Asn  val Ser Leu Thr Ala Ile Ala Asn
2300 2305 2310

Gin Ala Thr val Leu Met Gly Leu Gy Lys Gly Trp Pro Leu Ser
2315 2320 2325

Lys Met Asp Tle Gly val Pro Ley Leu Ata Ile Gly Cys Tyr ser
2330 i’ 2335 2340 d

Gin val asn pPro TTe Tht Leu Thr Ala Ala Leu Phe Leu Leu val
2345 2350 2355

Ala His Tyr ala Ile Ite Gly Pro Gly Leu GIn Ala Lys Ala Thr
2360 2365 2370

arg Glu Ala Gln Lys arg Ala Ala Ala gly Ile Met Lys Asn Pro
2375 2380 2385

Thr val asp Gly 1le Thr val 1Te Asp Leu Asp Pro Ile Pro Tyr
2390 2395 2400

Asp Pro tys Phe Glu Lys GIn Leu Gly GIn val Met Leu Leu val
2405 2410 2415

Leu Cys val Thr Gin val Leu Met Met Arg Thr Thr Trp Ala Leu
2420 2425 2430

cys Glu Ala Leuw Thr Leu Ala Thr Gly pPro Ile Ser Thr Leu Trp
2435 2440 2445

Gty Gly  Asn Pro Gily Arg Phe Trp Asn Thr Thr Ile Ala val ser
2450 2455 2460

mMet Ala aspn Ile pPhe Arg Gly Ser Tyr Led Ala Gly Ala Gly Leu
2465 2470 2475

teu phe Xaa ITe Met Lys Asn  Thr Thr asn Thr Arg Arg Gly Thr
2480 2485 2490
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Gly Aasn Ile gly Glu Thr ey Gly Glu Lys Trp Lys Ser Arg Leu
2495 2500 2505

Asn Ala Lew Gly Lys Ser Glu phe GIn Ile Tyr Lys Lys Ser Gly

2510 2515 2520

‘Ile GIn GTu val Asp Arg Thr Leu Ala Lys Glu Gly Ile Lys Arg
2525 2530 2535

gly Glu Thr Asp His His Ala val Ser Arg Gly Ser Ala Lys Leu
2540 2545 2550

Arg Trp Phe val Glu Arg Asn  Met val Thr Pro Glu Gly Lys val
2555 2560 2565

val Asp Leu Gly Cys Gly Arg &ly Gly Trp Ser Tyr Tyr Cys Gly
2570 2575 2580

Gly Leu Lys Asp val Arg Glu val Lys Giy keu Thr Llys Gly Gly
2585 2590 2595

pro 6ly His Glu Glu Pro Ile Ppro met Ser Thr Ty

r Gly Trp Asn
2600 2605 2610

Leu val Arg Ley &in Ser Gly val Asp val Phe Phe 1Ile Pro Pro
2615 2620 . 2625

Gluy Lys Cys Asp Thr Leu Leu <Cys Asp Ile Gly Glu Ser Ser pro
2630 2635 2640

Asn Pro Thr val Glu Ala Gly Arg Thr Leu Arg val Leu Asn iLeu
2645 2650 2655

val Glu Asn Trp Leu Asn Asn  Asn Thr &ln Phe Cys Ile Lys val
2660 2665 2670

Leu Asn  Pro Tyr Met Pro Ser val Ile Glu Lys Met Glu Ala beu
2675 2680 2685

Gln Arg Lys Tyr Gly Gly Ala Leu val Arg Asn Pro  Leu Ser Arg
2690 2695 2700

Asn Ser Thr His Glu met Tyr Trp val Ser Asn Ala Ser Gly Asn
2705 2710 2715

Ile val Ser Ser val Asn Met TIle Ser Arg Met Leu TIle Asn Arg
2720 2725 2730
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AsD

Pro

Thr

Ala

met

Ala

Arg
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Ash

Ala

Thr

2735

Gy
2750

Ley
2765

Glu
2780

Ala
2795

Ser
2810

val
2825

Phe
2840

Gln
2855

Glu
2870

Cys
2885

Leu
2900

Glu
2915

Arg
2930

Met
2945

LYS

Met

Ser

Asp

Thr

Tyr

Met

val

Gly

Glu

Trp

Thr

Gly

Ala

AsRn

Met

Gly

20170111 478484,185 Sequence Listing Text

Arg Tyr Lys Lys Ala Thr Tyr Glu Pro  Asp val
2740 2745

Gly

Ile

Sep

His

val

Pro

Gln

Pro

Len

Arg

Ala

val

Leu

Gly

sar

Thr

1le

Trp

Gly

ASh

Met

Gln

Lys

Trp

Glu

Ile

Glu

His

Lys

Arg

Arg

Gly

His

ser

Gly

val

Arg

Glu

Lys

Glu

Phe

Asp

Leu

Arg

Ala

Asnh
2755

LYysS
2770

TYF
2¥8S
Tyr
2800
val
2815

Thr
2830

val
2845

Gly
2860

Gilu
2875

Phe
2890

Thr
2905

ser
2920

Glu
2535

Glu
2950

Ile

Ile

Arg

ASp

Glu

vat

Gin

Phe

Thr

l.eu

Thr

Asp

Arg

Gly

Lys

Trp

Gly

Ile

Gin

Thr

Arg

Met

Lys

Lys

Gly

Arg

Glu

phe

Lys

Lys

Ile Glu

Glu Lys

Asp His

Lys Gln

Leu Ley

Ala Met

Glu Lys

Lys Leu

tys Lys

Lys Vval

Asn Lys

Trp Glu

Cys Glu

Leu Gly

seyp
2760
Ile
2775

Pro

2730

Thr
2805

Thr
282G

Thr
2835

val
2850

Met
2865

Lys
2880

Arg
2895

Trp
2910

Ley
2925
Thr
2940
Glu
2955

Tyr Met Trp Leu
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2960 2965 2970

Phe Ley Glu Phe ¢lu Ala Leu Gly Phe Leu Asn Glu Asp His Trp
2975 2980 ' 2985

rphe ser Arg Glu Asn Ser Ley Ser Gly val Glu Gly Glu Gly Leu
2990 2995 3000

His tys Leu Gly Tyr fle Leu Aprg Asp val Ser Lys Lys Glu Gly
3005 3010 3015

Gly Ala Met Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile
3020 3025 3030

Thr Leu Glu Asp Leu Lys Asn Glu Glu Met val Thr  Asn His Met
3035 3040 3045

Glu Gly Glu His Lys Lys Leu Ala Glu Ala Ile Phe Lys Leu Thr
3050 3055 3060

Tyr Gin Asn Lys val val Arg val GIn Arg Pro Thr Pro Arg Gly
3065 3070 3075

Thr val Mmet asp Ile ITe Ser Arg Arg Asp GIn Arg Gly Ser Gly
3080 3085 3090

Gin val Gly Thr Tyr G¢ly Leu Asn Thr phe Thr Asn  Met Glu Ala
30095 3100 3105

Gin Leuy Ile Arg GIn Met Glu Gly Glu Gly val Phe Lys Ser Ile
3110 3115 3120

GIn Wis trew Thr Ile Thr Glu GTu Ite Ala val Gln Asp Trp Leu
31235 3130 3135

Ala Arg val Gly Arg Glu Arg Leu Ser Arg Met Ala Ile Ser Gly
3140 3145 3150

Asp Asp Cys val val Lys Pro Leu Asp Asp arg Phe Ala Ser Ala
3155 3160 3165

Lew Thr Ala Leu Asn Asp Met Gly Lys Ile Arg tys Asp Ile Glin
3170 3175 3180

GIn Trp Glu Pro Ser arg Gly Trp Ash Asp Trp Thr  Glin val pro
3185 3196 3185
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Phe Cys Ser His His Phe His Glu Leu Ile Met Lys Asp Gly Arg
3200 3205 3210

val tey val val Pro cys Arg Asn GIn Asp Glu teu Ile Gly arg
3215 3220 3225

Ala Arg Tle Ser 6in Gly Ala Gly Trp Ser Leu Arg Glu Thr Ala
3230 3235 3240

Cys teu Gly Lys Sar Tyr Ala Gin Met Trp Ser Leu Met Tyr phe
3245 3250 3255

His Arg Arg Asp Leu Arg Leu Ala Ala Asn Ala Ile Cys ser Ala
3260 3265 3270

val Pro Ser His Trp val Pro Thr Sar Arg Thr Thr Trp Ser Ile
3275 3280 3285

His Ala tys His Glu Trp Met Thr Thr Glu Asp Met Leu Thr val
3290 3295 3300

Trp Asn  Arg val Trp Ile GIn  Glu Asn Pro Trp Met Glu Asp Lys
3305 ' 3310 3315

Thr pre  val GYu ser Trp 61y Glu Ile Pro Tyr Leu Gly Lys Arg
3320 3325 3330

Glu Asp &In Trp Cys Gly Ser Leu Ile Gly Leu Thr Ser Arg Ala
3335 3349 3345

Thr Trp Ala Lys Asn Ile ¢ln Ala Ala Ile Asn GIn  val Arg Ser

3350 3355 3360

ey Tle Gly Asn Glu Glu Tyr Thr Asp Tyr Met Pro Ser Meb Lys
3365 3370 3375

Arg phe Arg Arg Glu ¢lu 6lu  Glu Ala Gly val Leu Trp
3380 3385 3340

<2i> 31

<211l> 10723

<Z212> DNA

<213> Artificial Sequance

<220>

<223> Dengue virus serotype 4, BVS

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

<2720>
<221>
«222>
<223>

<400> 31
agttgrtagt

gttotaacag
aaaaacacyc
ctgacaaaga
gcoctggtgg
tggggaacaa
ggaaggatgc
attccaacag
gcaaaacaty
actctcatty
ttactggtca
gtcatgtaty
ttaacaccac
ggggctrgga
ctetiggeag
tittgtcctaa
agagactityg
ggatgcgtca
acagccaagy
accacggcaa
cagtacattt
ggaaaaggay
ttagtctaaa
catgcagtag
ccatcggtog
tctggaatty

cataagcaat

2017G111 478484.185 Seguence Listing Text File.txt
(3773)..(3773) .
n is either adenine or guanine

misc_feature
(7538)..(7338) . .
n is either cytosine or thymine

ctacgtggac
tttettaatt
ctttcaatat
gattctcact
cgttecitcg
ttaaazaatc
tgaacatctt
tgatggcgtt
asagggggag
ccatggactt
ataccgaacce
ggacatgcac
attcaggaat
agcatgetca
gattratggce
tgatgetggt
tggaaggagrt
caaccatggc
aagtggcict
caagatgtce
gccggagaga
gagttgtgac
ttgagaacct
gaaatgacac
aagtcaaatt
actttaatga
ggtttttgga

cgacaaagac
agagagcaga
gctgaaacgc
tggaatgctg
tttcctaaca
aaaagctatt
gaataggaga
ccatttaace
acctectettg
gggtgaaatg
tgaagacatt
ccagagcéga

gggatiggaa

gagagtagag

ttatatgatt
cgeeccatce
ctcagytoga
ccagggaaaa
gttaagaacce
aacgcaagga
tgtggtagac
atgtycgaag
tgaatacaca
gtccaatcat
gccggactat
gatgattctyg

tctacctcta

agattcttty
tctctgatga
gagagaaace
cagggacgag
atcceaccaa
aatgttitga
cgcagctctg
acgcgtgatg
titaagacaa
tgtgaggaca
gattgctgyt
gaacggagac
acaagagctg
agctggatac
gggcaaacag
tacggaatge
gcatgggtceg
ccaaccttgg
tattgeattyg
gagccttate
agagggtggg
trttcatgtt
gtggttgtaa
ggagttacag
ggagaactaa
atgaazatga

cratggacag

agogagctaa
ataaccaacyg
gegtgtegac
gacctttaaa
cagcagggat
gagggttcag
caggcatgat
gegaaccect
cagaggggat
ctgtcacgta
gcaatctcac
gagagaagcy
agacatggat

tcagaaacee

‘gaatccagey

gatgcgtagg
atctggtact
attttgaact
aagecteaat
taaaagagga
gcaatggcerg
cggggaagat
cagtccacaa
ccacgataac
cactegattyg
aaaagaaaac

caggagcaga
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gcrcaatgta
gaaaaaggcg
tgtgcaacay
actgttcatg
attgaagaga
gaaagagatt
cattatgerg
catgatagtyg
caacaaatgc
taaatgcece
grctacctygg
ctcagtaget
gtcatcggaa
aggattcygcg
aactgtctrtc
agtaggaaac
agaacatgga
gactaagaca
atcaaacata
acaagaccaa
tggettgttt
aacaggcaat
tggagacacc
toceaggtca
tgaacccagg
atggettgtg

cacatcagay

60
120
180
240
300
360
420
480
540
600
660
720
780
840
200
960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620



gttcactgga
gatgtgacag
gaagtggact
atggagaaat
gacaaagaga
gctggagetc
gggegtatca
ttagaaccec
ctccattggt
gcaaaacgaa
ttcacatcat
ggaggagtct
aactcaagga
ttoggyagtca
aaatgtggca
ttccaaccag
atttgtggaa
gaatigaatc
aaaggaatca
tcatggaaaa
ctecattgatg
gaagtrgaag
aadcaggatg
gtccatgeeg
aaagectett
aatggagtgc
cacaactata
gagatggact
agaggaccct
cgatcttgea
gaaatcagac

catgggeagg
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attacaaaga
tgetgagatce
ccggtgatgg
tgagaatcaa
tggcagaaac
cgtgtaaagt
tctrcatecac
cetitggoga
tcaggaaagg
tggeeatict
tgugaaagoc
catrggatgat
acacttcaat
tggtgcagge
gtaggatttt
aatccectic
tccgctcagt
acattctatc .
tgcaggeagg
catggggcaa
gcooogaaad
actatggett
tattctgega
atatgggtta
tecattgaagt
tagaaagtga
gaccaggeta
ttgatiLicty
ctttgagaac
cattaccacc
cattgaagga

tegacaactt

gagaatggtyg acatttaagg ttcctcatge caagagacag

tcaggaagga
aaatcacatg
gggaatgtea
acagcatggg
ceccatagag
coctttggct
cagctacata
gagttccatt
aggtgaaaca
tgtgcaccag
tagaatccta
ggctatgace
cgatagtgot
catcacagac
aaaactagct
aacaagactg
agaaaatgag
aaaacgatct
agcaaaaatg
agcagaatge
tggagtattc
cteaaaactc
ttggatagaa
taaaaactgc
gatgataatt
ccatacacaa
tgatggaaca
aaccactgec
gctaagatac
gaaagaagag
ttcactagga

gcecatgeatt
tttgcaggac
tacacgatgt
acaacadtagg
ataagagatg
gagaatacca
gtgatagotyg
ggcaagatgt
gcttgggatt
gttttiggaa
attgggttec
tgcatagetg
tgcgttgtga
dacgtgcaca
tcagetatcc
gagaatctga
gtgaagttaa
ctgeggectc
ctetctacag
cccaacacaa
accaccaata
atgtcagcgg
agtgcactca
cactggccaa
ccaaagaatc
ataacaggac
acagtggtag
tetggaaaac
agaggtgagg
aatitggtca
gtottgggaa

crgcectege
atctcaagty
gtrtcaggaaa
tgaaagtcaa
tgaacaagga
acagtgtaac
ttggaaacag
ttgagtccac

ttggttecgt

gtgtgtatac

tagtgttgty
ccggeattgt
gctrggaaaaa
catgygacaga
agaaagecca
tgtggaaaca
ctattatgac
agcccactga
agtctcataa
atagagcttyg
tatggctaaa
ccataaaaga
argacacatg
aatcacacac
tcgetggacc
catggcatct
tgactgagga
tcataacaga
atgggtgetg
actcctiggr
tggcattgtt
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tygagccaca
caaagtcegt
gttctcaatt
gtatgaagot
aaaagtggtx
caacatagag
tgcattaaca
atacagaggt
tggtggactg
aaccctgttt
gattggcacy
gacactgrat
caaagaactg
acaatacaag
tgaagaggac
aataacacca
aggagacatc
getgaagrat
ccagaccttt
gaattcgttg
attgaaagaa
caacagagecc
gaagatagag
cctetggage
agtgtctcaa
aggtaagctt
ctgcggaaat
atggtygctoc
gtacggyaty
cacagctygga

cctggaggaa

1680

1740
1800
1860
1820
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
28940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540



atgcttagga
acattgatca
gccactatga
aaagtcagac
atgaigacta
gagttgactg
aagtatcaat
caaaacgeat
ttaacatcct
aarccaacag
Ttaaatgagg
aatgatattc
ctcactggac
caggcagaga
atgrcgataa
ctggtgatct
tgggaagtga
ggaaaggcty
tcccagateg
cgtggcgetg
aaagacctaa
gaagtccagg
ggtcttitca
acgtcaggat
gttgttacaa
gacaacceag
cacccaggag
cggggtrtga
geceettagag
cgggagattg
agagigccaa
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cecgagtagy
cagggaacat
cgggtgacat
caacttttgce
ctataggaat
atgegttage
tggcagtgac
ggdaaagtgag
cacagcaaaa
ctatrttttct
ctatcatggc
ccatgacagg
gatcggecega
tatcaggaag
aaaatgaaga
caggactttt
agaaacaacyg
sactggaaga
gagccggagt
ttctaatgca
tatcatatgyg
tattggcact
aaaccaacge
ctccaattat
ggagtagagc
agatcgaaga
cgggaaagac
gaacattaat
gacttccaat
tggacctaat
actacaacct

aacgaaacat
gtccittaga
aggtaigggc
agctggacta
tgtactectc
cttaggcaty
tatcatggoct
ttgcacaata
aacagattgg
aacaaccctc
agtcgggatg
accattagtyg
tttggaacty
cagtocaatc
ggaagaacaa
tcctgtatca
ggecggagta
tggagcctat
ttacaaagaa
taaaggaaag
aggaggctgg
ggagecrgga
cggaacaata
cgacaaaaaa
atatgtgagt
tgacatttte
gaagagatac
cttggececo
aagataccag
gtgtcatgcc
gattatcaty

gcaatactac tagttgecagt ttcttttgtg

gacctgggaa gagtgatggt tatggtagoc

gtgacttatc
crcrtgagaa
tcecagagea
atggtecica
atcttgtgcy
ttggcagtgy
ataccattag
tcaagaacca
gtgagcattt
gctggagggc
gagagagcag
ctgtcaataa
acactgacca
ataccaatca
ttgtggoatg
agaattaagc
ggaacattcc
agpattgaac
aagttagaag
aadaatccaa
gatgctatat
ggaaaagttg
gctatageee
cgaaagagaa
cttecggeea
actagagttg
accccagceca
acatttacca

gacgaageec

ttgcecctact
agctgacctc
ccataccaga
aaatggtgag
tcccaaacge
tgteccgttte
cattgacgat
gcaagaaaag
tagccagtic
tcctocactgt
ccgatgtcaa
caatatcaga
tactcattap
cggcageage
ttccttcace
aaaaagggat
atacaatgtg
catcatggac
gagaatggaa
gagccgteca
ctetggactt
tgggtcitta
agactgaaaa
gactgaccat
tagtcagaga
tggcagotga
tcagagctgt
tgaggctgct

atttcacaga
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agcagccttc
canggaattg
gaccattctt
aaatatggaa
agtgatatta
cecactgttc
caaaggtctc
gagctggeca
Tctcctaaaa
gtgctacgty
atgggaagac
agatggtagc
aacaggattg
atggtacctg
cccacccaty
tettggatat
gcatgicaca
ggacgtcaag
ggadggagaa
aacgaaacct
ttctecctgga
tggtaatggt
aagcattdgaa
catggacctc
agctataaaa
aatggaggaa
gracaccggy
atcaccagit

tecageaagt

3600
3660
3720
3780
3840
3900
3960
4020
4080.
4140
4200
4260

4320

4380
4440
4500
45860
4620
4680
4745
48060
4860
4920
4980
5G40
5100
5160
5220
5280
5340
5400



atagcagcta
atgacagecea
gatgaagaza
tttaaaggga
tgcctgagga
tatgtcaaga
ggtgccaatt
Ctaacagatg
gcageacaas
tacatygygg
ctcctagata
gaaaaggtgg
-gtagacttaa
ggcatcaact
gaagaaasacg
agatggttgg
gragccggaa
ttcatgacic
gcaggtggaa
ctittactga
aggggcatag
tggtacgcac
atagttttge
tacgtigtca
ctagaaaaaa
aacatcctgy
acatttgtta
acagccatay
aagatggaca
actetcacag
Caagcaaaag

actgtcgaty
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gaggatacat
ctceccoeggg
gagaaatccce
agactygtttg
aaaatggaaa
ctagaaccaa
tcaaggctga
gtgaagagcg
gaagagggag
aacctctgga
acatcaacac
atgccatiga
tgagaagagy

acgcagacag

tggaagttga

atgctaggat
gaaagtctct
agaaggtaag
ggdcgtacaa
cactictgge
ggaagatgac
aaatacagcc
ttattccaga
tagececatcet
cgaagaaaoga
acatagatct
caccaatgrtt
ccaaccaage
teggagttcc
cagctctttt
caaccagaga

gaataacagt

cteaactega
aagcagagac
tgaacgcteyg
gttcgtteca
gaaagtgata
tgattgggac
gagggttata
agtgattctyg
aataggaaga
aaatgatgaa
geeagaagga
tggcgaatac

agacctaceca

aaggtggtgt

aatctggaca
ctattctgac
gaccetgaac
agacgcactg
ceatgetete
tACAgtCcacy
ccigggaatg
acactggata
acctgaaaaa
cacagtgotg
tcteggatty
acgtcotgea
gagacatagc
cacagtgtta
ccttctegee
crtatrtggta
agctcagaaa

gattgaccta

gtggagatgg
ceatttecte
tggaattccy
agtataaaag
caactcagta
ticgtggtta
gaccceagac
gcaggaccta
aatccaaaaa
gactgtgcac
atcattccta
cycttgagag
gtetggtigg
tttgatggag
afagaagggg
ccactggoge
ctaatcacag
gacaacttag
agigaactgc
ggagggatct
tgctgeataa
gcagettcaa
cagagaacac
gccgeaacea
ggaagcattyg
tragcatgga
attgaaaatt
atgggtcteg
attggatgcr
gcacattatg
agagcagegy

gatccaatac

gtgaggcage
agagcaatgc
gacatgaatg
caggaaatga
ggaagacott
caactgacat
gctgeatgaa
Tgcoagtgac
atgagaatga
actggaaaga
gcatgticga
gagaagcaagy
ccracagagt
tCaagaacaa
aaaggaagaa
taaaagaatt
aaatgggtag
cagtgctgea
CQOAagacect
ttttattctt
tcacggciag
taatactgga
cccaagacaa
tggcaaacga
caacccagea
cgctgtatge
cctcagtgaa
ggaaaggaty
actcacaagt
ccatcatagyg
cgggcatcat

cttatgatcc
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tgggattett
accaatcata
ggtcacggat
tatagcagct
tgattctgag
ttcagaaatg
accagtcata
ccactctagt
ccagtacata
agetasaaty
accagagcgt
gasaaccttt
gocagctgaa
ccaaatccta
attgaaacce
taaggaattt
gctcccaacc
cacggctgag
goagacatty
gatgagcgcea
caracuecta
gtretttctc
ccaactgacc
gatgggtttc

acccgagage

cgtggcecaca -

tgtgtcocta
gcecattgtea
caaccccata
gccaggactc
gaaaaaccea

aaagtitgdaa

5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480

6540

6600
6660

6720

6780
6840
6500
6960
7020
7080
7140
7200
7260
7320



aagcagttog
actacatggg
gaaggaaatc
agagggagtt
acaagaaggg
aacgcattgg
agaaccttag
ggctcageas
gtggacctcg
agagaagtca
acatatgggt
gaaaagtyto

gcaggacgaa

ttttgcataa

cazaggaaat
atgtactogg
atgttgatca
cteggaageg
gogaaaagaa
cacccataca
tcatccatgy
gtgacacaga
aaagtggaca
geagagtage
gaaticacaa
aagtggaagt
gaaaggaatc
agagagaaga
tygcttggag
ttetecagag

attctaagag
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gacaagtaat
ctctyrgtga
cagggaggtt
acttggcegg
gaactggeaa
gaaaaagtga
caaaagaagg
aactgagatg
gttorggcag
aaggectaac
ggaatctagt
ataCattatt

cactcagagt

aggtrctcaa
atggaggagc
tatccaatge
acagatttac
gaacccgtaa
Tagaaaaaat
aaatgtggge
tcaacggagt
tggcaatgac
Cgagaaccca
tttggaaaga
gaaaggtgag
cggcacgtga
tccatcttga
agctagggga
cacgcttctt
agaactccct

acgtgagcaa

gctcctagltc
ggctttaacc
ttggaacact
agctggactt
cataggagag
attccagatc
cattaaaaga
gttcgttgag
aggaggctag
aaaaggagos
gcgteticaa
gtgtgacata
cctiaactta
cccatatatg
cttagtgagg
ttccgggaac
aatgagatac
catcgggatt
aaagcaagag
ataccatggt
ggtcaggcty
agacacgact
agaaccgaaa
attagggaag
aagcaatgca
ggctgttgaa
aggaaagtgt
attcggcaag
agagtttgaa
gagtggagig
gaaagaggga

ctctgegtga
ttagctaccg
accattgegg
ctecttitnta
acgettggay
tacaagaaaa
ggagaaacgg
agaaacatgg
tcatactatt
ccaggacacg
agtggagtig
ggggagtcat
gtagaaaatt
ccctcagtca
aatccactct
atagtgtcat
aagaaagcca
gaaagtgaga
catgaaacat
agctatgaaa
ctgacaaaac
ccattiggac
gaaggcacga
aaaaagacac
gccttgeggg
gatagtagg:
gaaacatyty

gcaaaaggca

gccctaggat
gaaggagaag
ggagcaatgt

Ctcaagtatt
ggcccatotic
tgtcaatgoc
ttatgaagaa
agaaatggaa

gtggaatcca

.accatcacge

‘tcacaccaga
gtggaggact
aagaacccat
acgttttctt
caccaaatec

ggttgaacaa

tagaaaaaat

cacgaaactc
cagtgaacat
cttacgagce
taccaaacct
catggcacta
caaaacagac
cttgggacgt
aacagcgegt
agaaactaat
ccaggatgtg
ccatattcac
tttgggagcet
tgtacaacat
gcagagecat
tettaaatga
ggctgcacaz

atgccgatga
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gatgatgagg
cacattygtgg
taacattttt
cacaaccaac
aagecgattg
ggaagtggat
tgtgtcgega
agggaaagta
aaagaatgta
cececatgtea
catcccgceca
cacagtggaa
caacactcaa
ggaagcacta
cacacatgag
gatttcaagg
ggatgttgac
agatataatt
tgaccaagac
tggatcagea
cgtccecatg
ttttaaagag
gadaataaca
caccagagaa

tgatgagaac

-ggttgacaag

gatgggaaas
atggtacatg
agatcactgg
gctaggttac

caccgcagga

7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
3460
8520
8580
8640
8700
B760
8820
8880
8940
2000
9060
9120
9180



tgggatacaa
gaaggagaac
gtgegtgtge
caaagaggta
caactaatca
acagaagaaa
atggccatca
Ttaacagctc
agaggatgga
atgaaagacg
gcccgaatct
tacgcccaaa
gctatttgcet
catgctaaac
attrcaagaaa
tacttgoaga
acctgggeaa
gaatacacag
gttctotggt
catagtacgg
ggccatcata
tgtaaaaaat
ggttagagga
agcigtagtc
catattgacy

gaacgccaga

<210> 32
<211
<212>

<213>

<220
<223>

PRT

<220>
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gaatcacact
acaagaaact
aaagaccaac
gtggacaagt
gacagatgga
tegetgtgea
gtggagatga
tazatgacat
atgattggac
gtcgegtact
cccaangage
tgtggagett
cggcagtacc
atgaatggat
acccatggat
aaagagaaga
agaacatcca
attacatgcc
agaaagcaaa
dadaadctat
aatgccatag

ccgggaggee

gacceetcce

tcgetggaag
ctgggaaaga
aaatggaatg

3391

agaagaccta
agccgaggec
accaagaggc
tggcacctat
gggagaagga
aaactggtta
ttgtgttoty
gggaaagatt
acaagrgeec
cogtigttcec
agggtggrct
gatgtactic
atcacattgo
gacaacggaa
ggaagacaaa
ccaatggtoc
agcagcaata
atccatgaaa
actaacatga
getacoigig
cttgagtaaa
acaaaccatg
ttacaaatcg
gactagaggt
ccagagatcc

gtocigttga

Artificial seguence

aaaaatgaag
attttcaaac
acagtaatgg

ggactcaata

gtetttaaaa

gcaagagtgy
aaacctttag
aggaaagaca
ttctgttcac
tgtagaaacc
ttgcgguaga
cacagacgcg
gticcaacaa
gacatgctga
actccagtgg
ggctcattga
aatcaagtta
agattcagaa
aacaaggcta
agceccgtec
ctatgcagco
gaagctgtac
cagcaacaat
tagaggagac
tgetgtctece

atcaacagyt

Dengue virus serotype 4, BVS

aaatggtaac
taacgtacca
acatcatatc
ctticaccaa
gcattcagea
ggcglgazag
atgacaggtt
tacaacaaig
accattteaa
zagatgaact
cggectgttt
acctcagget
gtcgaacaad
cagtctggaa
aatcatggga
ttgggttaac
gatccecttat
gagaagagga
gaagtcaggt
aaggacgtta
tgtagcteca
gcatggcgta
gggggcicaa
ccececcgaaa
tcagcatcat
tet
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*3aCCacaty
aaacaaggtg
gagaagagac
tatggaagcc
cctaacaatc
gitatcaaga
cgcaageact
ggaaccttca
tgagttaatc
gattggcaga
ggggaagict
ggcggcaaat
ctggtccata
cagggtgtgy
goaaatccca
aagcagggec
aggcaatgaa
agaagcagga
cggattaage
aaagaagtca
cctgagaagq
gtggactage
ggcgagatga
caaaaaacag

tccaggcaca

9240
9300
9360
9420
9480
9540
9600
9660
9720
9780
9840
$900
9960
10020
10080
10140
10200
10260
10320
10380
10440
10500
10560
10620
10680
10723
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<221> misc_feature
<222> (1226)..(1226) .
<Z23> Xaa is either lysine or arginine

<220>

<221> misc_feature

<222> (2431)..§2481) .
«2723> Xaa is either serine or phenylalanine

<400> 32

?et Asn Asn GlIn grg Lys Lys Ala Lys an Thr Pro Phe Asn ?Et Leu

Lys Arg Glu ggg Asn Arg val Ser ;gr val Gin GIn Leu ggr LYs Arg

Phe Ser Leu Gly Met Laeu Gin Gly Arg Gly Pro Leu ﬁgs Lau Phe Met
35 40

Ala égu val Ala Phe Leu ggg Phe Leu Thr Ile Ego pro Thr ala Gly

Ile Leu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala Ile Asn val
65 ' 70 75 80

tey Arg Gly Phe ggg Lys ¢lu Ile Gly ggg Met Leu Asn 11e-h§u Asn

Arg Arg Arg Ser Ser Ala Gly Met Ile Ite Met Leu Ile Pro Thr val
100 105 110

Met Ata Phe His Leu Thr Thr Arg Asp Gly Glu Pro Leu Met Ile val
115 120 125

Ala Lys His Giu Arg Gly Arg Pro Leu Leu Phe Lys Thr Thr Glu Gly
130 ‘135 140

Ile Asn Lys Cys Thr Leu Ile Ala Met Asp Let Gly Glu Met Cys Glu
145 156 155 160G

Asp Thr val Thr Tyr Lys Cys Pro Leu Leu val Asn Thr Glu Pro Glu
165 170 175

Asp Ile Asp Cys Trp Cys Asn Leu Thr ser Thr Trp val Mmet Tyr Gly
180 185 190

Thr Cys Thr 6ln ser Gly Glu Arg Arg Arg Glu Lys Arg Ser val Ala
195 200 205
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Leu 121115 Pro His ser Gly g’l%‘g Gly Leu Glu Thr %Eg Ala Glu thr Trp

Met Ser Ser Glu Gly Ala Trp Lys His Ala Gln Arg val Glu Ser Trp
225 230 235 240

ITe Leu Arg Asn Pro Gly Phe Ala Leu Leu Ala Gly Phe Met Ala Tyr
245 250 255

Met Ile Gly 6¢in Thr Gly Ile GIn Arg Thr val Phe Phe val Leu Met
260 265 270

mMet reu val Ala Pro ser Tyr Gly Met Arg Cys val Gly val Gly Asn
275 280 ‘ 285

Arg Asp Phe val Glu Gly val ser Gly Gly Ala Trp val Asp Leu val
290 295 300

teu Glu His Gly Gly Cys val The Thr Met Ala G1n Gly Lys Pro Thr
305 319 315 320

teu Asp Phe Glu teu Thr Lys Thr Thr Ala Lys Glu val Ala Leu Leu
325 330 335

Arg Thr Tyr Cys Ile Gglu Ala Ser Ile ser Asn Ile Thr Thr Ala thr
349 345 350

Arg Cys Pro Thr 6in Gly Glu Pro Tyr Leu Lys Glu Giu GIn Asp Gin
355 360 365

GIn Tyr Ile Cvs Arg Arg Asp val val Asp Arg Gly Trp 61y Asn Gly
374 375 380

Cys Gly Leu Phe Gly Lgs Gly Gty val val thr cys Ala Lys Phe Ser
380 395 400

Cys Ser Gly Lys Ile Thr Gly asn Leu Val GTn Ite Glu Asn Leu Glu
405 410 415

Tyr Thr val val val Thr val His Asn Gly Asp Thr His Ala val Gly
420 425 430

Asn Asp Thr Ser Asn #is Gly val Thr Ala Thr Ile Thr Pro Arg ser
435 440 445

Pro Ser val Giu val Lys Leu Pro Asp Tyr Gly Glu Leu Thr Leu Asp
450 455 460
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Cys Glu Pro Arg Ser Gly ITe Asp Phe Asn Glu Met Ile Leu Met Lys
465 470 475 480

Met Lys Lys Lys Thr Trp Leu val His Lys GlIn Trp Phe Leu Asp Len
485 490 495

Pro Leu pro Trp Thr Ala Gly Ala Asp Thr Ser Glu val His Trp Ash
500 505 510

Tyr Lys Glu Arg Met val Thr phe Lys val Pro dis Ala Lys Arg Gln
515 520 525

Asp val Thr val Lteu Gly sSer GIn ¢lu Gly Ala mMet His Ser Ala Leu
530 535 540

Ala Gly ala Thr Glu val Asp ser Giy Asp Gly Asn His Met Phe Ala
545 550 555 560

Gly #is ieu Lys Cys Lys val Arg Met Glu Lys teu Arg Ile Lys Gly
565 370 575

Met Ser Tyr Thr Met Cys Ser Gly Lys Phe Ser Ile Asp Lys Glu Met
580 585 580

Ala GTu Thr 6¢tn #is Gly Thr Thr val val Lys val Lys Tyr Glu Gly
595 600 805

Ala Gly Ala Pro Cys Lys val Pro Ile Glu Ile Arg Asp val Asnh Lys
610 615 620

Glu Lys val val Gly Arg Ile Ile Ser Ser Thr Pro Leu Ala Glu Asn
625 630 635 640

Thr Asn ser val Thr Asn Tle Glu Leu Glu Pre Pro Phe Gly Asp Ser
645 650 655

Tyr Tle val Ile Gly val Gly Asn Ser Ala Leu Thr Leu His Trp Phe
660 665 870

Arg Lys Gly Ser Ser Ile gly Lys Met Phe Glu Ser Thr Tyr Arg Gly
675 680 685

Ala Lys Arg Met Ala Ile rLeu Gly Glu Thr Ala Trp Asp Phe Gly ser
890 595 700

val gly Gly Leu Phe Thr ser Leu Gly Lys Ala val His GIn val Phe
705 710 715 720
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Gly Ser val Tyr Thr Thr Leu Phe Gly Gily val Ser Trp Met Tie Arg
725 730 735

ITe Leu ITe Gly phe teu val Leu Trp Ile Gly Thr Asn Ser Arg Asn
740 745 750

Thr ser Met Ala Met Thr Cys Ile ala Ala Gly Ile val Thr Leu Tyr
755 760 765

Leu Gly val Met val 6in Ala Asp Ser Gly Cys val val Ser Trp Lys
770 775 780

Asn Lys Glu Leu Lys Cys Giy ser Gly ITe phe XIle Thr Asp Asp val
785 790 795 800

His Thr Trp Thr 6lu Gln Tyr Lys Phe &ln Pro Glu Ser Pro Ser Lys
BOS 810 815

Leu Ala Ser Ala ITe GIn Lys Ala His Glu Glu Asp Ile Cys Gly Tle
820 825 830

Arg ser val Thr Arg Leu GTu Asn Leu Met Trp Lys GIn ITe Thr Pro
435 8490 845

Glu Leu Asn His ITe teu Ser Glu Asn Glu val Lys Leu Thr fle Met
850 855 860

Thr Gly Asp Ile tys Gly Ile Met Gin Ala Gly Lys Arg Ser Leu Arg
865 870 875 880

Pro Gin Pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala
885 890 895

Lys Met Leu Ser Thr Glu Ser His Asn Gln Thr Phe Leu Ile Asp Gly
300 805 910

pro alu Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Ley
915 920 925

¢lu val Glu Asp Tyr cly Phe Gly val phe Thr Thr asn Tie Trp Leu
530 935 840

Lys Leu Ly¥s Glu Lys GIn Asp val Phe Cys Asp Ser Lys Leu Met Ser
945 950 955 960

Ala Ala Ile Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Trp
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4963 970 975
ITe Glu ser Ala Leu Asn Asp Thr Trp Lys Ite Glu Lys Ala Ser Phe
980 985 990

Tle 61y val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
945 1000 1005

Asn Gly val Leu Glu Ser 6lu Met Ile Ile Pro Lys Asn Leu Ala
1010 1015 1020

Gly Pre  Vval Ser Gln #is Asn Tyr Arg Pro Gly Tyr His Thr Glin
1025 1030 1035

Ile Thr Giy Pro Trp His Leu Gly Lys Leu Glu Met Asp Phe Asp
104G 1045 1050

phe Cys Asp Gly Thr Thr val val val Thr Giu Asp_ Cys Gly Asn
1655 1060 1065

Arg Gly Pro ser teu arg Thr Thr Thr aAla Ser Gly Lys Leu Yle
1070 - 1075 1080

Thr Glu 7Trp €ys Cys Arg Ser <Cys Thr Leu Pro Prg Leu Arg Tyr
1085 i 1090 Y 1085

Arg Gly Glu Asp ¢ly Cys Trp Tyr Gly Met Glu Ile Arg Pro Leu
1100 1105 1118

Lys 6lu  Lys GTu Glu Asn Leu val Asn Ser Leu val Thr aAla Gly
1115 13120 1125

His Gly &1n val Asp Asn Phe Ser beu Gly val Leu Gly Met Ala
1130 1135 114¢

Leu Phe tLeu Glu Giu Met Leu Arg Thr Arg Val Gly Thr Lys His
1145 1150 1155

Ala T1e Leu Leu val Ala val ser phe val Thr Leu Ile Thr Gly
1160 1165 1170

Asn Met Ser Phe Arg Asp Leu Gly Arg val met val wMet val Gly
1175 1180 1185

Ala Thr Met Thr Gly Asp Ile Gly met Gly val Thr Tyr teu Ala
1190 11985 1200
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teu Ley Ala ala phe Lys val Arg Pro Thr phe Ala Ala Gly Leu
1205 1210 1215

Leu Leu Arg Lys Leu Thr Ser Xaa Giu Leu Met Met Thr Thr Ile
1220 1225 1230

Gly Ile val Leu Leu Ser Gin Ser Thr Ile Pro Gly Thr Ile Ley
1235 1240 1245

Glu Ley Thr asp Ala Leu Ala Leu Gly Met Met val Leu Lys Met
1250 1255 1260

val Arg Asn Met Glu Lys Tyr Gln Leu ATa val Thr ITe Metr Ala
12385 1270 1275

Ile Leu Cys val Pro Asnh Ala val Ile Leu GIn Asn Ala Trp Lys
1280 1285 1280

val ser Cys Thr Ile Leu ala val val ser val Ser #Pro Leu Phe
1295 1300 1305

Leu Thr Ser Ser Gin GlIn Lys Thr Asp Trp Ile Pro Leu Ala Leu
1310 1315 1320

Thr Ile Lys Gly Leu Asa Pra Thr aAla ITe Phe teu Thr Thr Leu
1325 1330 1335

ser Arg Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu ATa Ile
1340 1345 135¢

Met Ala Vval Gly dMet val ser 7Ile Leu Ala Ser Ser teu Leu Lys
135% 1360 1365

Ash Asp Tle Pro Met Thr Gly Pro Leuv val Ala Gly Gly Leu Leu
1370 1375 1380

Thr val cys Tyr val Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu
1385 1390 1395

alu Arg Ala Ala Asp val Trp Glu Asp GIn Ala Glu Ile Ser

A Lys
1400 1405 1410

Gly Ser Ser Pro Ile Leu ser Ile Thr Ite Ser Glu Asp Gly ser
1415 1420 1425

mMet Ser ITe Lys Asn Glu Glu Giu Glu Gln Thr Leu Thr Ile Leu
1430 1435 1440
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Ile Arg Thr G6ly Leu Leu val Ite ser Gly Ley Phe Pro val Ser
1445 1450 1455

Iie pro Ite Thr Ala Ala Ala Trp Tyr Leu Trp Glu val Lys Lys
1460 1465 1470

Gln Arg Ala Gly val Leu Trp Asp val Pro Sep Pro Pro Pro Met
1475 1480 1485

Gly Lys ala Glu teu 6lu Asp Gly Ala Tyr Arg Ile Lys GIn Lys
1490 1495 15G0

Gly ITe Leu Gly Tyr Ser Gin Ite Gly Ala Gly val Tyr Lys Glu
1505 1510 1515

Gly Thr pPhe Wis Thr Met Trp His val Thr Arg Gly Ala val Lelu
1520 1525 1530

Met His Lys Gly Lys Arg Ile Glu ero Ser Trp Ala Asp val Lys
1535 1540 1545

Lys Asp Leu fle Ser Tyr Gly Gly Gly Trp Lys Let Glu Gly Glu
1550 1855 1560

Trp Lys Glu Gly Glu GTu val GIn val Leu Ala Leu Glu Pro Gly
1565 1570 1573

tys Asn Pro Arg Ala val G¢In Thr rLys Pro Gly Leu Phe Lys Thr
1580 1585 1590

Asn Ala Gly Thr Ile Gly Ala Vval Ser Leu Asp Phe Ser Pro Gly
1595 1500 1605

Thr Ser Gly ser Pro Ile Ile Asp Lys Lys Gly Lys val val Gly
1610 1615 1620

Leu Gly asn Gly val val Thr arg Ser Gly Ala Tyr val Ser

r
1%25 1630 1635

Ala I1e Ala G1n Thr Glu Lys Ser ITe Glu Asp Asn Pro Glu Ile
1640 1645 1650

Glu Asp Ile Phe Arg Lys Arg Arg Leu Thr Ile Met Asp Leu

Asp
1655 1660 1665

His Pro  Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala Ite val
16706 1675 i680
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Arg Glu Ala Ite Lys Arg Gly Leu Arg Thr Leu Ile Leu Ala Pro
1685 1690 1695

Thr val val Ala Ala Glu. Met Glu GTu Ala Leu Arg Gly Leu

Arg
170C 1705 1710

Pro Ile Arg Tyr Gln Thr Pro Ala Ile Arg Ala val #is Thr Gly
1715 1720 1725

Arg Glu 1ITe val Asp Leu Met Cys His Ala Thr Phe Thr Met Arg
1730 1735 1740

ey Leu Ser Pro val Arg val Pro Asn Tyr Asn Leu Ile Ile Met
1745 1750 1755

Asp Glu  Ala His phe Thr Asp Pro Ala ser ITe Ala aAla arg Gly
1760 1765 1770

Tyr ¥le Ser Thr Arg val Glu Met Gly Glu Ala Ala Gly Ile Phe

1775 1780 1785

Mmet Thr ala Thr Pro Pro Gly Ser Arg Asp Pro Phe Pro Gln Ser
1790 1795 1800

Asn Ala pPro 1le Ile Asp Glu Glu Arg Glu Ile Pro Glu Arg Ser
1805 1810 1815

Trp Asn  Ser Gly His Glu Trp val Thr Asp Phe Lys Gly Lys Thy
1820 1825 1830

val Trp Phe val Pro Ser Ile Lys Ala Gly Asn Asp Ile Ala Ala
1835 1840 1845

Cys Leu Arg Lys Asn Gly Lys Lys val Ile Gin Leu Ser Arg Lys
1850 1855 1860

Thr Phe Asp Ser Glu Tyr val Lys Thr Arg Thr Asn Asp Trp Asp
1865 1870 1875

Phe val val Thr Thr Asp Ile Ser Glu Met Gly Ala Asn Phe Lys
1880 1885 1850

Ala ¢lu Arg val Ile Asp Pre Arg Arg Cys Met Lys Pro val Tle
1895 1900 1905

Leu Thr asp Gly Glu Glu Arg val Ile Leu Ala Gly Pro Met Pro
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1910 1915 1920

val Thr tis Ser Ser Ala Ala Gln Arg Arg Gly Arg Ite Gly Arg
1925 1930 1935

Asn Pro  Lys Ash Glu Asp Asp Gln Tyr Ile Tyr Met Gly Glu Pro
15840 1945 1950

Leu GTu Asn Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met
1955 1960 1965

Leu Leu Asp Asn Ile Asn Thr Pro Glu Gly Tle Ile Pro Ser Met
1870 1975 1980

rhe GTu Pro Glu Arg Glu val Asp Ala Ile As

Lys p Gly Glu Tyr
1985 1990 1895

Arg Leu Arg Gly Glu Ala Arg Lys Thr phe val Asp Leu Met Arg
2000 2005 2010

Arg Gly Asp Leu Pro val Trp leu Ala Tyr Arg val Ala Ala Giu
2015 2020 2025

Gly ITe Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly val Lys
2030 P 2035 2040

Asn Asn &In Ile Lew Glu Glu Asn val Glu val Glu Ile Frp Thr
2045 2050 2055

tys glu Gly Glu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp Ala
2060 2065 2070 '

Arg Ile Tyr Ser Asp Pro Leu Ala teu Lys Glu Phe Lys Glu Phe
2075 2080 2085

Ala Ala Giy Arg Lys Ser Leu Thr Leu Asn Leu Ile Thr Glu Met
2090 20985 2100

Gly Arg teu Pro Thr phe Met Thr GlIn Lys Val Arg Asp Ala Leu
2105 2110 2115

Asp Ash  Leu Ala val Leu His Thr Ala Glu Ala Gly Gly Arg Ala
2120 2125 2130

Tyr Asn His Ala Leu Ser Glu feu Proe Glu Thr Leu &lu Thr Leu
2135 2140 2145
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"Ley teu Leu Thr Leu Leu Ala Thy val Thr Gly Gly TIle Phe Leu
i 2150 2155 2150

" phe Leu Met Ser Ala Arg 61y Ile Gly Lys Met Thr Leu GIy Met
21635 2170 2175

Cys Cys Ile 1le Thr Ala Ser Ile Leu Leu Trp Tyr Ala Gin Ile
2180 2185 2190

Gln Pro #is Trp Ile Ala Ala Ser Ile Ile Leu Glu Phe Phe Leu
2195 2200 2205

Ije val Leu teu Ite Pro GTu Pro Glu Lys GIn Arg Thr Pro Gln
2210 2215 2220

Asp Asn GIn Leu Thr Tyr val val Ile Ala ITe Leu Thr val val
2225 2230 2235

Afa Ala Thr Met Ala Asn Glu Met Gly Phe Leu Glu Lys Thr Lys
2240 2245 2250

Lys teu Gly Leu Gly Ser ITe Ala Thr &1n Gin  Pro Glu Ser

Asp
2255 2260 2265

Asn ITe Leu Asp Ile Asp Leu Arg Pro Ala ser Ala Trp The Leu
2270 2275 2280

Tyr Ala_ val Ala Thr Thr phe val Thr Pra Met teu Arg His Ser
2285 2290 2295

ITe Glu Asnh Ser Ser val Asn Vval ser Leu Thr Ala Ile Ala asn
2300 2305 2310

Gln Ala Thr val Leu Met Gly Leu Gly Lys Gly

Trp Pro Leau Ser
2315 2320 2325

Lys Met Asp Ile Gly val pro Ley Leu Ala Ile Gly Cys Tyr Ser
2330 2335 2340

cln val Asn Pro Ile thr Leu Thr Ala Ala Leu Phe Leu Leu val
2345 2350 2355

Ala His Tyr Ala Ife Ile Gly Pro Gly Leu GlIn Ala Lys Ala Thr
2360 2365 2370

Arg Giu  Ala GIn kys Aarg Ala Ala aAla Gly Ile Met Lys Asn Pro
2375 2380 2385
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Thr val Asp Gly Ile Thr val Ile Asp Leu Asp Pro Ile Pro Tyr
2390 23585 2400

Asp Pro Lys Phe Glu Lys GIn Leu Gly GlIn val Met Leu Leu val
2405 2410 2415

teu Cys val Thr GIn val Leu Met Met Arg Thr Thr Trp Ala Leu
2420 2425 2430

Cys Glu Ala Leu Thr Leu Ala Thr Gly pPro Ile Ser Thr Leu Trp
2435 2440 2445

Glu Gly Asn Pro Gly arg Phe Trp Asn Thr Thr Ile ala val ser
2450 2455 2460

Met Ala Asn Ile phe Arg Gly ser Tyr Leu Ala Gly Ala Gly Leu
2465 2470 2475

Leu Phe Xaa Ile Met Lys Asn Thr Thr Asn Thr Arg Arg Gly Thr
2480 2485 2480

aly Asn Tle Gly Glu Thr Leu Gly Giu Lys Trp Lys Ser Arg Leu
2495 2500 2505

Asn Ala Leu Gly Lys Ser Glu Phe GIn Ile Tyr Lys Lys Ser Gly
2510 2515 2520

Ile 61n Glu val Asp Arg Thr teu Ala Lys Glu Gly Ile Lys Arg
2525 25306 2535

Gly Glu Thr Asp His His Ala val Ser Arg Gly Ser Ala Lys Leu
2540 2545 2550

Arg Trp Phe val Gluy Arg Asn Met val Thr Pro Glu Gly Lys val
2535 2560 2565

val Asp Leu Gly Cys Gly arg Gly Gly Trp Ser Tyr Tyr Cys Gly
2570 Y 2575 2580

Gly teu Lys Asn val arg Glu val tys Gly tew Thr Lys Gly Gly
2585 2590 2595

pro Gly His 6lu Glu Pro I1e Pro Met Ser Thr Tyr Gly Trp Asn
2600 2605 2610

Leu val Arg teu Gln Ser Gly val Asp val Phe Phe I7e Pro Pro
2615 2620 2625
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Glu Lys Cys Asp Thr Leu Lew Cys Asp Ite Gly Glu Ser Sar Pro
2630 2635 2640

Asn Pro Thr val 6lu Ala Gly Arg Thr Leu Arg val Leu Asm Lau
2645 2650 2655

val Glu Asn Trp Leu Asn Asn  Asn Thr Gin Phe

€ys Ile Lys val
2650 2665 2670

Leu Asn  Pro Tyr Met Pro Ser Vval Ile Glu Lys Metr &lu Ala Leu
2675 2680 2685

Gin Lys Tyr Gly Gly Ala Leu val Arg Asn Pro Leu Ser Arg

APg
2690 _ 2695 2700

ash Ser Thr His Glu Met Tyr Trp val Ser Asn Ala Ser Gly Ashn
2705 271G 2715

rTe val Ser Ser val Asn Met Ile Ser Arg Met Leu Ile Asn Arg
2720 2725 2730 '

rhe Thr Met Arg Tyr Lys Lys Ala Thr Tyr Glu Pro Asp val Asp
27335 2740 2745

Lteu Gly Ser Gly Thr arg Asn Ile 6¢ly Ite ¢lu Ser Glu Ile Preo
2750 2755 2760

Ash Leu Asp Ile Ile Gly Lys arg Ile ¢Tu Lys Ile Lys Gln Glu
2765 2770 2775

His Glu Thr Ser Trp His Tyr Asp 61n Asp His Pro Tyr Lys Thr
2780 2785 2790

Trp Ala Tyr His Gly Ser Tyr Glu Thr Lys GIn Thr &1y ser ala
2795 2300 2805

Ser ser Met val Asn Gly val val Arg Leu Leu Thr Lys Pro 7rp
2810 2815 2820

Asp val val Pro Met val Thr 6G1n Met Ala Met Thr Asp Thr Thr
2825 2830 283%

pro Phe Gly GlIn GIn Aarg val Phe Lys Glu Lys val Asp Tthr Arg
2840 2845 2850

Thr GIn Glu Pro Lys Glu Gly Thr Lys Lys Leu Met Lys Ile Thr
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2855 2860 2865

Ala Glu Trp Leu Trp Lys Glu lLed Gly Lys Lys Lys Thr Pro arg
2870 id 2875 ad 2880

Met Cys Thr Arg Glu Glu Phe Thr Arg Lys val Arg Ser Asn Ala
2885 2890 2885

Ala Leu Gly Ala Ile phe Thr Asp Glu Asn Lys Trp Lys Ser Ala
2900 2905 293D

Arg Glu_ Ala val Glu Asp Ser Arg Phe Trp Glu Leu  val Asp Lys
2915 2920 2825

Glu Asn Leu His teu 6lu Gly Lys Cys Glu Thr Cys val Tyr

Arg ‘
2930 2935 2940

Ash Met Met Gly Lys Arg Glu Lys Lvs Leu Gly Glu Phe Gly Lys
2945 2950 2955

Ala Lys Gly Ser Arg Ala Ile Trp Tyr Met Trp Leu Gly Ala Arg
2960 2965 2970

phe Leu Glu Phe Glu Ala Leu Gly phe Leu Asn Glu Asp His Trp
2975 2980 2985

Phe Ser Arg Glu Asn Ser Leu Ser gly val Glu Gly 6lu 6ly Leu
2990 2995 3000

His Lys Leu Gly Tyr Ile Leu Arg Asp val Ser Lys Lys Glu Gly
3005 3010 3015

Gly Ala Met Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr Arg Ile
3020 3025 3030

Thr Leu Glu Asp Leu Lys Asn Glu Glu Met val Thr Asn His Met
3035 3040 3045

Glu Gly ¢lu His Lys Lys Leu Ala Glu Ala Ile Phe Lys Leu Thr
30506 3055 3060

Tyr Gln_ Asn Lys val val Arg val Gln Arg Pro Thr Pro Arg Gly
3065 ’ 3070 3075

Thr val Met asp ITe Ile Ser Arg Arg Asp GIin Ar

g Gly ser Gly
3080 3085 309¢
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GIn val oly Thr Tyr Gly Leu Asn Thr Phe Thr asn Met Glu Ala
3095 3100 3105

gTn Leu Ile Arg GIn Met Glu Gly Glu Gly val phe Lys Ser Ile
3110 3115 3120

GIn His Leu Thr zle Thr glu Glu ITe Ala val GIn Asn Trp Leu

3125 3130 ' 3135

Ala Arg val Gly Arg Glu Arg Leu Ser arg Met Ala Ile Ser Gly
3140 3145 3150

Asp Asp ¢ys val val Lys Pro Leu Asp Asp arg phe Ala Ser Ala
3155 3160 3165

Leu Thr Ala Leu Ash Asp Met Gly Lys Ile Arg Lys Asp Ile Glin
3170 3175 3180

GIn Trp 6GTu Pro Ser Arg 6¢ly Trp Asn Asp Trp Thr GIn vai pro
3185 3190 3195

Phe Cys Ser Mis His Phe His Glu Leu Ile Met

Lys Asp Gly Ar
3200 3205 3210 g

val Leu val val Pro Cys Arg Asn Gln Asp Glu Leu Ile Gly Arg
3215 3220 3225

Ata Arg Ile ser Gln Gly aAla Gly Trp Ser Leu Arg Glu Thr Ala
3230 3235 3240

Cys Lew Gly Lys Ser Tyr Ala 6ln Met Trp Ser Leu Met Tyr phe
3245 3250 3255

His Arg Arg Asp Leu Arg Leu Ala Ala Asn Ala Ile Cys ser Ala
3260 3265 3270

val Pro  Sser His Trp val pro Thr ser Arg Thr Thr Trp sed Ile
3275 3280 3285

His ala Lys His Glu Trp Met Thr Thr Gilu Asp Met Leu Thr vai
3290 3295 330C

Trp Aspn Arg Val Trp Tle ¢In Glu Asn Pro Trp Met Glu Asp Lys
3305 3310 3315

Thr Pro val Glu ser Trp ¢lu Glu Ile Pro Tyr Leu Gy Lys Arg
3320 3325 3330
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Glu Asp GIn Trp Cys Gly Ser Leu ITa Gly Leu Thr Ser Arg Ala
3335 3340 3345

Thr Trp Ala Lys Asn 1le Gln Ala Ala Ile Asn Gin  val Arg Ser
3350 3355 3360

tey Ile Gly Asn Glu Glu Tyr Thr Asp Tyr Met Pro_ Ser Met Lys
3365 3370 3375

Arg Phe Arg Arg Glu Glu Glu Glu Ala Gly val Leu Trp
3380 3385 33486

<210> 33

<211>" 3464

<212> PRT

<213> Artificial sequence

<2205
<223> Dengue virus serotype 1, wvs

<220>

<221> misc_feature

<222» (763).,(763)

<223> Xaa is either alanine or glycine

<400> 33
Met Asn Asn Gin Arg Lys Lys Ala Lys Asn Thr Pro Phe Asn Met Lay
1 5 10 15

Lys Arg Giu égg Asn Arg val Sar g?r val G¢1n GTn Leu ggr LysS Arg

Phe Ser ggu Gly Met Leu Gin géy Arg Gly Pro Leu hgs Leu Phe Met

Ala Leu val Ala Phe Leu ggg phe Leu Thr Ile ggo Pro Thr Ala Gly
50

éle veu Lys Arg Trp Gly Thr Xle Lys Lys Ser Lys Ala Ile Asn val

Lau Arg Gly Phe égg Lys Glu Ile Gly ggg Met Leu Asn Ile sggu Asn

Arg Arg Arg Arg Ser Ala Gly Met Ile Ile Met Leu Ile Pro Thr val
100 105 110

Met ala Phe His Leu Thr Thr Arg Gly 6ly Glu Pro His Met ITe val
115 120 125
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Ser Lys GIn Glu Arg Gly Lys Ser Leu Leu Phe Lys Thr Ser Ala Gly
135 140

val Asn Met Cys Thr Leu Ile Ala Met Asp Leu Gly Glu Leun Cys Glu
145 150 155 160

Asp Thr met thr Tyr Lys Cys Pro Arg Ile Thr Glu Ala Glu Pro Asp
165 170 175

Asp val asp cys Trp Cys Asn Ala Thr Asp Thr Trp val Thr Tyr Gly
180 185 180

Thr Cys ser GIn Thr Gly Glu His Arg Arg Asp Lys Arg Sar val Ala
195 200 205

Leu Ala Pro His val Gly Leu Gly Leu Glu Thr Arg ala Glu Thr Trp
210 215 220

Met Ser ser Glu Gly Ala Trp Lys Gln Ile Girn Lys val Glu Thr Trp
225 230 235 240

Ala Leu Arg His Pro Gly Phe Thr val Ile Ala Leu Phe Leu Ala His
245 250 255

Ala Ile gly Thr ser Ile Thr GIn Lys Gly Ile Ile Phe Ile Ley Leu
260 265 270

Met'Leu val Thr Pro sSer Met Ala Met Arg Cys val Gly Ile Gly Asn
275 280 285

Arg Asp phe val Glu Gly Leu Ser Gly Ala Thr Trp val asp val val
290 295 300

Leu Glu His Gly Ser Cys val Thy Thr Met Ala Lys Asn Lys Pro Thr
305 310 315 320

Leu Asp Ile Glu Leu Leu Lys Thr Glu val Thr Asn Pro ala val teu
325 330 335

Arg Lys Leu Cys Ile Glu Ala tys Ile Ser Asn Thr Thr Thr Asp ser
340 345 350

Arg Cys Pro Thr Gln 6ly Glu Ala Thr teu val Glu 61y GIn Asp aAla
355 350 365

asn Phe val Cys Arg Arg Thy Phe val Asp Arg Gly Trp Gly Asn Gly
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37¢ 375 380

Cys Gly Leu Phe ¢ly Lys Gly Ser Leu ITe Thr Cys Ala Lys Phe Lys
383 Y 38¢ 395 450

Cys val Thr Lys Leu Glu Gly Lys ITe val GIn Tyr Glu Asn Leu Lys
405 410 415

Tyr ser val Tle val Thr val His Thr Gly Asp Gin His &ln val Gly
420 425 430

Asn Glu Thr Thr 6lu His 61y Thr Thr Ala Thr Ile Thr Pro Gln Ala
435 440 445

Pro Thr Ser Glu Ile GIn Leu Thr Asp Tyr Gly Thr Leu Thr Leu Asp
4590 455 © 460

Cys Ser Pra Arg Thr Gly Leu Asp Phe Asn Glu Met val Leu Leu Thr
465 470 475 480

Met Lys Glu Arg Ser Trp Leu val His Lys Gln Trp Phe Leu Asp Leu
485 494 495

Proc Leu Pro Trp Thr Ser Gly Ala Ser Thr ser Gin &lu Thr Trp Asn
500 505 510

Arg GIn Asp Leu reu val Thr phe Lys Thr Ala His Ala Lys Lys Gln
513 520 525

Glu val val val teu Gly Ser Gln Glu Gly Ala Met His Thr Ala Leu
530 535 540

Thr Gly ala Thr Glu 1le Gin Thr Ser Gly Thr Thr Thr Ile rhe Ala
545 550 585 560

Lys Leu Thr teu Lys Gly

Gly His Leu Lys €ys Arg Leu Lys Met ASp
¢ 570 575

565

Met Ser Tyr val Met Cys Thr Gly Ser Phe Lys Leu Glu Lys Glu val
580 585 580

Ala 6lu Thr 61n His Gly Thr val Leu val GIn val Lys Tyr Glu Gly
595 600 605

Thr Asp Ala Pro Cys Lys Ile Pro Phe Ser Thr GIn Asp Glu Lys Gly
810 615 620
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ala Thr Gin Asn Gly Arg Leu ITe Thr Ala Asn Pro Ile val Thr Asp
625 630 635 640

iys Glu Lys Pro Val Asn Ile Glu Ala Glu Pro Pro Phe ¢ly Glu ser
845 650 655

Tyr Ite val val Gly Ala Gly Glu Lys Ala Leu Lys Leu Ser Trp Phe
660 665 670

Lys Lys Gly Ser ser Ile Gly Lys Met Phe Glu Ala Thr Ala Arg Gly
675 680 685

Ala Arg Arg Met Ala Ile Leu Gly Asp Thr Ala Trp Asp phe Gly Ser
696G 695 700

1le Gly Gly val Phe Thr Ser Met Gly Lys Leu val Wis gIn val phe
705 710 715 720

Gly Thr Ala Tyr Gly val Leu phe Ser Gly val Ser Trp Thr Met Lys
Y ?2%, 73% P 735 Y

Ile Gly I1e Gly Ile Leu Leu Thr Trp Leu Gly Leu Asn Ser Arg Asn
740 745 750

Thr ser Leu Ser Mat Met Cys Ile Ala Ala Xaa Ile val Thr Leu Tyr
755 760 765

Leu cly val Met val GTn ala asp Ser Gly Cys val val Sser Trp Lys
770 7758 780

Asn Lys Glu Leu Lys Cys Gly Ser Gly Ile Phe Ile Thr Asp Asn val
785 790 795 800

His Thr Trp Thr Glu GIn Tyr Lys Phe GIn Pro Glu Ser Pro Ser Lys
805 810 815

Leu Ala ser Ala Ile Gln Lys Ala His Glu Glu Asp Ile Cys Gly Ile
820 825 830

Arg sar val Thr Arg teu Glu Asn Leu Met Trp Lys Gln ITe Thr Pro
835 840 845

Gle Leu Asn His ITe Leu Ser Giu Asn Glu val Lys Leu Thr Ile Met
850 B55 860

Thr Gly Asp Ile Lys Gly Ile met Gln Ala Gly Lys Argd Ser Leu Arg
865 870 875 880
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pro GIn pro Thr Glu Leu Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala
885 2890 895

Lys Met Leu Ser Thr Glu Ser His asn Gin Thr phe Leu Ile Asp Gly
800 505 510

Pro Glu Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asn Ser Leu
915 920 925

ciu val Glu Asp Tyr Gly phe Gly val phe Thr Thr Asn Ile Trp Leu
930 935 940

LYS Leu iys Glu LyS Gin Asp val Phe Cys Asp Ser Lys Leu Met ser
945 950 955 960

Ala Ala Tle Lys ASD Asn Arg Ala val His Ala Asp Met Gly Tgr Trp
965 870 975

Ile Glu ser Ala Leu Asn Asp Thr Trp Lys Tle Glu Lys Ala ser phe
980 985 990

Ile Glu val Lys Asn Cys His Trp Pro Lys Ser His Thr Leu Trp Ser
995 1600 1005

Asn Gly  val Leu Glu Ser Glu Met Ile ITe Pro Lys Asn Leu Ala
1010 1015 1020

Gly Pro val ser GIn #His Asn Tyr Arg Pro Gly Tyr His Thr Gln
1025 1030 1035

Ile Thr @ly pro Trp His Leu Gy Lys Leu Giu Met Asp Phe Asp
1040 1045 1050

Phe Cys asp Gly Thr Thr val val val Thr Glu Asp Cys Gly Asn
1055 1060 1065

Arg Gly pro Ser Leu Arg Thr Thr Thr ala Ser Gly Lys teu Ile
1070 1075 1080

Thr Glu Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro_ Leu Arg Tyr
1085 1090 1095

Arg Gly GTu Asp Gly Cys Trp Tyr Gly met Glu Ile Arg Pro Leu
1100 11035 1110 '

Lys Glu Lys Glu Glu asn Leu Vval Asn Ser Leu Val Thr Ala Gly

G
1135 112% 1125
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His 61

ly Gln val asp Asn Phe Ser Leu Gly val Leu &ly Met Ala
1130 1135 1140

Leu Phe Leu Glu Glu Met teu Arg Thr Arg val Gly Thr Lys His
1145 1150 1155

Ala Ile Leu Leu val Ala val ser Phe val Thr Leu Ile Thr Gly
11860 1165 1170

Asn Met Ser Phe Arg Asp teu Gly Arg val Met val Met val Gly
1175 1180 1185

Ala Thr Met Thr aAsp Asp Ile Gly Met Gly val Thr Tyr teuy Ala
1190 1195 1200

Leu Leu Ala Ala Phe Lys val Arg Pro Thr Phe Ala Ala Gly Leu
1205 1210 1215

Leu Leu ArgQ Lys Leu Thr Ser Lys Glu Leu Met Met Thr Thr Ile
1220 1225 1230

Gly Ite val Leu Leu Ser Gin Ser Thr Leu Pro &lu Thr Ile Leu
1235 1240 1245

Glu Leu Thr Asp Ala Leu Ala Leu Gly Met Met val Leu Lys Met
1250 1255 1260

Gln Leu ATa val Thr Ile Met Ala

val Tyr
1270 1275

Arg Asn Met Glu Lys
1265

Ile Leu Cys val pro Asn Ala val Ile Leu €1n Asn  Ala Trp Lys
1280 1285 1290

val ser ¢Cys Thr Ile teu Ala val val Ser val Ser Pro Leu Pha
1295 1300 1305

Leu Thr Ser Ser GIn Gl Lys Thr Asp Tep Ile Pro  Leu Ala Leu
1310 1315 1326

Thr I1e Lys Gly itsu Asn Pre Thr Ala Ile Phe Leu Thr Thr Leu

1325 1330 1335
Ser Arg Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Ile
1340 1345 1350

Met Ala val Gly Met val Ser Ile Leu Ala Ser Ser Leu Leu Lys
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1355 1360 1365

Asn Asp Tle Pro Met Thr 6ly Pro Leu val Ala Gly Gly Leu Leu
1370 1375 i380

Thr val Cys Tyr val Leu Thr Gly Arg Ser Ala Asp Leu Glu Leu
1385 1390 1385

Glu arg Ala Ala Asp val Lys Trp Glu Asp GIn Ala Glu Ile Sar
1400 1405 1410

Gly Ser Ser Pro Ile Leu Ser Ile Thr Ile Ser Glu Asp Gly Ser
1415 1420 1425

Met Sser 1Ila Lys Asn GIU ¢Ju Glu Asp GIn Thr Leu Thr Ile Leu
1430 1435 ] 1440

Ite Arg Thr 6ly Leu Leu val 1ITe Ser Gly Leu Phe Pro val Ser
1445 1450 1455

ITe pro Ile Thr Ala Ala Ala Trp Tyr Leu Trp Glu val Lys Lys
1460 1465 1470

aIn Arg Ala G¢ly val Leu Trp Asp val Pro Ser Fro Pro Pro Met
1475 1480 1485

Gly Lys Ala GgTu teu Glu Asp Gly Ala Tyr Arg Ile Lys GIn Lys
1450 1485 1508

Gly Ile Leu gly Tyr ser GIn Ile Gly Ala Gly val Tyr Lys Glu
1505 1510 1515

Gly Thr prhe His Thr et Trp His val Thr arg Gly Ala val Leu
1520 1525 1530

Met His Lys Gly Lys arg Ile Glu Pro Ser irp Ala Asp val Lys
1535 1540 1545

Lys Asp leu Ile Ser Tvr Gly &ly Gly Trp Lys Leu Glu Gly Glu
1550 1555 1560

Trp Lys 6Glu gly Glu 6lu val &in val Leu Ala Leu Glu Pro Gly
1565 1570 1575

Lys Asn Pro Arg Ala val Gln Thr Lys Pro 6Ty teu Phe Lys Thr
1580 1585 159¢
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Asn Ala Gly Thr Ile 61y Ala val Ser Leu Asp Phe Ser Pro Gly
1595 1600 1605

Thr Sser Gly Ser Pro Ile I1e Asp Lys Lys Gly Lys Vval val Gly
1610 1615 1620

teu Tyr Gly Asn Gly val val Thr Arg ser Gly Ala TFyr val Ser
1625 1630 1635

Ala I7e Ala 6In Thr Glu Lys Ser Ile Glu Asp Asn  Pro Glu Ile

1640 1645 1650
Glu Asp Asp Ile Phe Arg Lys Arg Arg Leu Thr Ile Met Asp Ley
1655 1660 1665

His Pro  Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala Ile val
1670 1675 1680

Arg Glu Ala Ile Lys Arg Gly Leu Arg Thr Leu Ile Leu Ala Pro
1685 1690 1695

Thr Arg wval val ATa Ala Glu Mmet GTu Glu Ala Leu Arg Gly Leuy
1700 1705 1710

Pro Ile Arg Tyr &In Thr Pro Ala Ile arg Ala val His Thr Gly
1715 1720 1725

Arg Glu Ile val Asp Leu Met Cys His Ala Thr Phe Thr met Arg
1730 1735 1740

Leu Leu Ser Pro val Arg val Pro Asn Tvr Asn Leu Ile ITe Meg
1745 1750 1755

Asp Gl Ala His Phe Thr Asp Pro Ala ser Ile Ala Ala Arg Gly
1760 1765 1770

Tyr Ile ser Thr Arg val Glu Met Gly Glu Ala Ala_ Gly Ile Phe
1775 1780 1785

Met Thr Ala Thr Pro Pro Gly 3Ser Arg Asp Pro Phe Pro Glin Ser
1750 1795 1800

Asn Ala pro Ile ITe Asp Glu Glu Arg Glu tie Pro Glu Arg Ser
1805 1810 1815

Trp Asn  Ser Gy His Giu Trp val thr Asp phe Lys Gly Lys Thr
1820 1825 1830
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val Phe val Pro Ser Ile Lys Ala Gly Asn QZES Ile Ala Ala

Trp
1835 1840

Cys LBu Arg Lys Asn Gly Lys Lys val Ile GIn Leu Ser Arg Lys
1850 1855 1860

Thr Phe Asp Ser Glu Tyr val Lys Thr Arg Thr Asn  Asp Trp Asp
1865 1870 1875

phe val val Thr Thr Asp 1le Ser Glu Met Gly Ala Asn Phe Lys
1880 1885 18590

Ala Glu_ Arg val Il2 Asp Pro Arg Arg Cys Met Lys Pro val Ile
1895 1900 1805

Leu Thr Asp Giy Glu Glu Arg Vval Ile Leu Ala Gly Pro Met Pro
1810 1915 1920

val Thr His Ser Ser Ala Ala &in Arg Arg Gly Arg TIle Gly Arg
1925 193¢ 1935

Ash Pro ‘Lys Asn Glu Asn Asp GIn Tyr Ile Tyr et Gly Glu Pro
1840 1945 1950

Leu Glu Asn Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met
1955 1960 1965

Leu Leu Asp Asn Ile Asn Thr pro Glu ¢ly 1le Ile Pro Ser Met
1970 1975 1980

Phe Glu Pro Giu Arg Glu Lys val Asp Ala Ile Asp Gly Glu Tyr
1985 1940 1985

Arg Leu Arg Gly Glu ala Arg Lys Thr Phe val Asp Leu Met Arg
2000 200 2010

Arg Gly Asp Leu Pro val Trp Leu Ala Tyr Arg val Ala Ala Giu
2015 2620 2025

Gly Ite aAsn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly val Lys
2030 2035 2040

Asn Asn GIn ITe Leu Glu Glu Asn val Glu val Glu ITe Trp Thr
2045 2050 2055

Lys Glu Gy Glu Arg Lys Lys Leu Lys Pro Arg Trp Leau Asp Ala
2060 2065 2070
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Arg ITe Tyr ser Asp Pro Leu Ala Leu Lys Glu Phe Lys Giu Phe

2075 2080 2085

Ala Ala Gly Arg Lys Ser Leu Thr Leu Asn Leu Ile Thr Glu Met
2080 2095 2100

Gly Arg Leu Pro Thr Phe Met Thr GlIn LyS Ala Arg Asp Ala Leu
2105 2116 2115

Asp Asn  Leu Ala val Leu His Thr Ala 6lu Ala Gly Gly Arg Ala
2120 2125 2130

Tyr Asn His Ala teu Ser Glu Leu Pro Glu Thr {feu 6lu Thr Leu
2135 2140 2145

teu Ley Lew Thr Leu Ley Ala Thr val Thr Gly Gly Ile Phe Leu
2150 2155 2160

Pha Leu Met Ser Ala Arg Gly Ile Gly Lys Met Thr Leu Gly Met
2165 2170 2175

Cys ITe Ile Thr Ala Ser Ile teu Leu Trp Ata GIn Itle

Lys Tyr
2180 2185 2150

Gln Pro_ His Trp Ile Ala Ala Ser Ile IlTe Leu Glu Phe Phe Leu
2195 2200 2205

Ile val tLeu Lteu Ile Pro Glu Pro Glu Lys Gla Arg Thr Pre Gln
2210 2215 2220

Asp Asn GlIn teu Thr Tyr val val Iie Ala Ite Leu Thr val val
2225 2230 2235

Ala Ala Thr Met Ala Asn Glu Met Gly Phe Leu Glu Lys Thr Lys
2240 2245 2250

tys Asp Lleu Gly Leu Gly Ser Ile Ala Thr G6In GIn Pro Glu Ser
2255 2260 2265

Asn IJle Leu Asp Ile Asp Leu Arg Pro Ala Ser Ala Trp Thr Leu
2270 2275 2280

Tyr Ala val Ala Thr Thr Phe val Thr Pro Met Leu Arg His Ser
2285 2280 2295

Ile Glu Asn Ser Ser val Asa val Ser teu Thr Ala Ile Ala Asn
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2300 2305 2310

Gin Ala Thr val Leu Met Gly Leu Gly Lys Gly Trp Pro Leu Ser
2315 2320 2325

Lys Met Asp ITe Gly val Pro Leu Leu Alz Ile Gly Cys Tyr Ser
2330 2335 2340

GlIn val. Asn Pro Tle Thr Leu Ile ala Ala bteu phe Leu Leu val
2345 2350 2355

Ala His Tyr Ala Ile Ile Gly Pro Giy teu GlIn Ala Lys Ala Thr
2360 2365 2370

arg Glu Ala GIn Lys Arg Ala Ala Ala Gly Ile Met Lys Asn Pro
2375 2380 2385

Thr val Asp Gly Ile Thr val Ile Asp Leu Asp Pro Ile Pro Tyr
2390 2395 2400

Asp Pro  Lys Phe Glu Lys GIn tLeu Giy 6in Val Met Leu teu val
2405 2410 2415

teu Cys val Thr Gln val Leu Met Met Arg Thr Thr Trp Ala Leu
2420 2425 2430

cys Glu Ala Leu Thr Leu Ala Thr Gly Pro Ile Ser Thr teu Trp
- 2435 2440 244%

Glu Gly Asn Pro Gly Arg Phe Trp Asn Thr Thr I7e Ala val ser
2450 2455 2450

met Ala Asn Ile Phe Arg Gly Ser Tyr Leu Ala Gly Ala Gly teu
2465 2470 2475

Leu Phe ser Ife Met Lys Asn  Thr Thr Asn Thr Arg Arg Gly Thr
2480 2485 2490

Gly Asn Ile Gly Glu Thr Leu &1y Glu Lys Trp Lys Ser Arg Leu
2495 2500 2505

Asn ala teu Gly Lys Ser Glu Phe Gln Ile Tyr Lys Lys Ser Gly
2510 2515 252¢

Tle ¢ln Glu val Asp Arg Thr teu Ala Lys Glu Gly TITe Lys Arg
2525 2530 2535
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Gly clu Thr Asp His His Ala val Ser Arg Gly Ser Ala Lys Leu
2540 2545 2550

Arg Trp Phe val Glu.Arg Asn Met val Thr Pro glu Gly Lys val
2555 2560 2565

val Asp Leu Gly cys Gly Arg Gly Gly Trp Ser Tyr Tyr Cys Gly
2570 2575 2580

Gly Leu Lys Asn val Arg 6lu val Lys Gly Leu Thr Lys Gly Gly
2585 2590 2595

pro ¢ly Hiz Glu Glu Pro Tle Pro Met Ser Thr

Tyr Gly Trp Asn
2600 2605 2610

Lau val Arg teu GIn Ser Gly val Asp val Phe rPhe Ile Pra Pro
2615 2620 2625

Glu Lys cCys Asp Thr Leu Leu Cys Asp Ile Gly Glu Ser Ser Pro
2630 2635 2640

asn Pro. Thr val Glu Ala Gly Arg Thr Leu Arg val Leut Asn Leu
2645 2650 2655

val Glu Asn Trp Leu Asn Asn Asn thr G1n Phe Cys Ile Lys val
2660 2665 2670

Leu Asn  Fro Tyr Met Pro Ser val Ile Glu Lys Met &GTu Ala Leu
2675 2680 2685

¢in Arg Lys Tyr Gly Gly Ala Leu val Arg Asn Pro Leu Ser Arg
2690 2695 2700

asn Ser Thr His Glu Met Tyr Trp val Ser Asn Ala Ser Gly Asn
2705 2710 2715

I1e val ser ser val asn Met 1Ile Ser Arg Met Leu Ile Asn Arg
2720 2725 2730

phe Thr Met Arg Tyr Lys Lys Ala Thr Tyr Glu Pro Asp val Asp
2735 2740 2745

teu Gly Ser Gly Thr Arg Asn  Ile Gly I1e Glu Ser Glu Ile Pro
2750 2755 2760

Asn Leu Asp Ile Tie Gly Lys arg Ile ¢lu Lys Tle Lys 61n Glu
2765 2770 2775
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His

Trp

Ser

ASp

Pro

Thr

Ala

Met

Ala

Arg

Glu

Asn

Ala

phe

Phe

His

Glu
2780

Ala
2795

Ser
2810

val
2825

Fhe
28440

Gln
2855

Glu
2870

Cys
2885

Leu
2960

Glu

2915

Arg
2930

Met
2945

Lys
2960

Lteu
2975

ser
2990

Lys
3005

Thr

TYr

Met

val

Gly

Glu

Trp

Thre

Gly

Ala

Asn

Met

Gly

Glu

Arg

Leu
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Ser Trp His Tyr Asp GIn Asp His Pro Tyr Lys
2785 2790

His Gly

val Asn

Pro Met

Gin Gln

Pro Lys

Leu Trp

Arg Glu

Ala Ile

val Glu

Ley His

GTy Lys

Ser Arg

Phe Glu

Glu Ash

Gy Tyr

Ser Tyr
2800

Gly val
2815

val Thr
2830

Arg val
2845

cglu Gly
2860

Lys Glu
Y 2875

Glu pPhe
2890

phe Thr
2945

Asp Ser
2820

teu Glu
2935

Arg Giu
2950

Ala Ile
2965

Ala Leu
2980

ser Leu
2995

Ite Leu
30310

Gly

val

Gin

Phe

Thr

Leu

Thr

ASp

Arg

Gly

Lys

Trp

Gly

Ser

Arg

Thr

Arg

Met

Lys

Lys

Gly

Arg

Glu

Phe

Lys

Lys

Tyr

Phe

Gly

Asp

Lys

Leu

Ala

Glu

Lys

Lys

Lys

Asn

Tep

Cys

Leu

Met

Leu

val

vai
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teu

Met

Lys

Leu

Lys

val

Lys

Glu

Glu

Gly

Tre

Asn

Glu

ser

Thr
2805

Thr
2820

Thr
2835

val
2850

Met
2865

Lys
2880
Ar
2885

Trp
2910

Leu
2925

Thr
2940

Glu
2955

Leu
2970

Glu
2985

Gly
3000

Lys
3015

Gly

Lys

Asp

ASp

Ly¥s

Thr

Ser

Lys

val

Cys

Phe

Gly

Asp

Glu

Lys

Ser

Pro

Thr

Thr

Ile

PTo

Asn

sar

Asp

val

Gly

Ala

His

Gly

Glu
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;G1y Ala Met Tyr Ala Asp Asp Thr Ala Gly Trp Asp Thr arg Ile
3020 3025 3030

Thr Leu Glu Asp Leu Lys Ash Glu Glu Met val Thr Asn His Met
3035 3040 3045

Glu Gly Glu His Lys Lys Leu Ala Glu Ala Ile Phe Lys Leu Thr
3050 3055 306D

Tyr Gln Asn Lys val val Arg val Gln Arg Pro Thr Pro Arg Gly
3065 3070 3075

Thr val Met Asp Ile Ile Ser Arg Arg Asp Gln Ar

g Gly Ser Gly
3080 3085 3G90

Gin val &ly Thr Tyr Gly Leu Asn Thr pPhe Thr Asn Met Glu ala
3095 3100 ) 3105

GIn Leu Ile Arg Gin Met Glu Gly Glu Gly val Phe Lys Ser Ile
3110 3115 3120

GIn His Leu Thr Ite Thr ¢lu Glu Ile Ala val Gin Asn Trp Leu
3125 3130 3135

Ala Arg val Gly Arg Glu Arg Leu Ser Arg Met Ala ITe ser Gly
3140 3145 3150

Asp Asp Cys val val Lys Pro Leu Asp Asp Arg Phe Ala Sar Ala
3155 3160 3165

teu Thr Ala Leu Asn Asp Met Gly Lys Ile Arg Lys Asp Ile Gin
3170 3175 3180

GIn Trp Glu Pro Ser Arg Gly Trp Asn Asp Trp Thr &ln val pro
3185 3130 3195

Phe Cys Ser His His Phe His 6Glu Leu Ile Met

Lys Asp Gly Arg
3200 3205 3210

val Leu Vval val pro Cys Arg Asn Gla Asp Glu Leu Ile Gly Arg
3215 3220 3225

Ala Arg 1Ile Ser Gln 6ly Ala Gly Trp Ser Leu

Arg Glu Thr ala
3230 32358 3240

Cys Leu Gly Lys Seér Tyr Ala GIn Met Trp Ser Leu Met Tyr Phe
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val

His

Tre

Thr

Glu

Thr

Leu

Arg

Lys

Thr

Lys

Leu

met

<210>
<211>
<Z12>
<Z13>

3245

Arg
3260

Pro
3275

Ala

3290

AsSn
3305

Pro
3320

Ile
3365

Phe
3380

Ley
3395

Glu
3410

Ser

3425

Ley
3440

Glu
3455

Arg

Sar

Lys

Arg

val

Gin

Ala

Gly

Arg

Thr

Lys

Gly

His

Ala

34

3464
PRT
Artificial Sequence

AsSp

His

His

val

Glu

Trp

Lys

Asn

Arg

Asn

Thr

His

Leu

val
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3250 3255

Leu Arg Leu Ala Ala Asn Ala
326%

Trp

Glu

TEp

Ser

cys

Asn

Glu

Glu

Lys

Met

His

Arg

Arg

val

Trp

Ile

Trp

Gly

TIie

Glu

glu

Ala

Leu

Lys

Arg

Met

Pro
3280

Met
3295

Glin
3310

Glu
3325

ser

3340

3355

Ty
3370

Glu
3385

Arg
3400

Pro
3415

Cys
3430

Cys
3445

Ala
3460

Thr

Thr

Giu

Gy

Leu

Ala

Thr

Glu

Ser

val

His

Lys

Trp

Sar

Thr

Asn

Ile

Tle

Ala

Asp

Ala

Gln

Ser

Ser

Lys

Thr

Arg Thr

Glu Asp

Pro Trp

Pro Tyr

Gly Leu

Ile asn

Tyr Met

Gly val

val Gly

Pro val

Leg Ser

ser Gly

ser Gly
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3405

Gin
3420
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3435

Arg
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Trp
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val

Ser

Frp

sar

Gly
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ser

Ser

Fhr
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Lys

Arg

Arg

Met

LysS

His

Afrg

Cys

Gln
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<220>
<223> Dengue virus serotype 1, BVS

<400> 34
yet Asn Asn Gln ?rg Lys Lys Ala Lys ign Thr Pro phe Asn Mgt Ley
1

Lys Arg Glu Arg Asn arg val ser Thr val GIn Gln Leu Thr Lys Arg
20 25 30

Phe Ser ggu Gly Met Leu Gln géy Arg Gly Pro Leud kgs teu pPhe Met

Ala %eu'Val Ala Phe Leu égg phe Leu Thr 1le ggogpro Thr Ala Gly
4]

Ite Leu Lys Arg Trp Gly Thr Ile Lys Lys Ser Lys Ala Ile Asn val
65 70 75 80

Leu Arg 6ly phe g;g Lys Glu Ile Ggly ggg Met Leu Asn Ile ggu Asn

Arg Arg Arg Arg Ser Ala Gly Met Ile Ile Met Leu ITe Pro Thr val
100 105 110

Met Ala Phe His Leu Thr Thr Arg G6ly Gly Glu Pro His Met Ile val
115 120 125

ser Lys 6In Glu Arg Gly Lys Ser Leu Leu Phe Lys Thr Ser Ala Gly
130 135 140

val Asn Met Cys Thr Leu ITe Ala Met Asp Leu Gly GTu Leu Cys Glu
145 150 155 160

Asp Thr Met Thr Tyr Lys Cys Pro Arg Ile Thr Glu Ala Glu Pro Asp
' 165 170 175

- Asp val Asp Cys Trp Cys Asn Ala Thr Asp Thr Trp val Thr Tyr Gly
18¢ 185 190

" The Cys Ser GIn Thr Gly Glu His Arg Arg Asp Lys Arg Ser val Ala
195 260 205

Leu Ala Pro His val Gly Leu Gly Leu Glu Thr Arg Ala Glu Thr Trp
210 215 220

Met Ser Ser Glu Gly Ala Trp Lys Gln ITe Gin Lys val Glu Thr Trp
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225 230 235 240

Ala Leu Arg HMis Pro Gly phe Thr val Ile Ala Leu Phe Leu Ala His
245 250 255

ala Ile gly Thr Ser tle Thr GIn Lys Gly Ile Ile Phe Tle Leu Leu
260 265 270

Met Leu val Thr Pro Ser Met Ala Met Arg Cys val Gly Ile Gly Asn
275 280 285

Arg Asp phe val Glu cly Leu Ser Gly Ala Thr Trp val Asp val val
290 295 30

Leu Glu His Gly Ser Cys val Thr Thr Met Ala Lys Asn Lys Pro Thr
305 310 315 320

Leu Asp Ile Glu Lsu Leu Lys Thr Glu val Thr Asn Pro Aja val lLeu
325 330 335

Arg Lys Leu Cys Ile Glu Ala Lys Ile ser Asn Thr Thr Thr Asp ser
340 345 350

Arg Cys Pro Thr Gin Gly 6lu Ala Thr Leu val Glu 6lu Gin Asp Ala
355 360 365

ash Phe val Cys Arg arg Thr phe val Asp arg Gly Trp Gly Asn &Gly
370 4 375 P 380

¢ys Gly Leu Phe Gly Lys Gly Ser teu Ile Thr Cys Ala Lys Phe Lys
385 390 395 400

Cys val Tthr Lys Leu Glu Gly Lys Ile val Gln Tyr Glu Asn Leu Lys
405 410 4158

Tyr ser val Tle val Thr val His Thr Gly Asp GlIn His GIn val Gly
420 425 430

Ash Glu Thr Thr Glu His Gly Thr Thr Ala Thr Ile Thr Pro Gin Als
435 440 445

pro Thr ser Glu Ile GIn Leuy Thr Asp Tyr Giy Thi Leu Thr Leu Asp
450 455 460.

Cys Ser Pro .Arg Thr Gly Leu Asp Phe Asn Glu Met val Leu Leu Thr
485 470 475 480
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Met Lys Glu Arg igg Trp Leu val wis %3 ¢Tn T#p Phe iLeu 33[; Ley

Pro Leu Pro Trp Thr Ser Gly Ala ser Thr Ser Gln Glu Thr Trp Asn
500 505 510

Arg Gln Asp Leu teu vaT Thr Phe Lys Thr Ala His Ala LysS Lys Gln
515 520 525

Glu val val val teu Gly Ser Gln Glu Gly Ala Met His Thr Ala Leu
530 535 540

Thr gly Ala Thr 6lu Ile Glh Thr ser 6ly Thr Thr Thr Ile pPhe Ala
545 550 555 560

Gly Mis Leu Lys Cys Arg Leu Lys Met Asp Lys Leu Thr Leu Lys Gly
565 570 575

Met Ser Ty val Met cys Thr Gly Ser phe Lys Leu Glu Lys Glu val
580 585 590

Ala 61w Thr 61n His Gty Thr val ceu val G1p val Lys Tyr Glu Gly
595 800 605

Thr Asp Ala Pro Cys Lys Ile Pro Phe Ser Thr GIn Asp Glu Lys Gly
610 615 620

Ala Thr GIn Asn Gly Arg Leu Ile Thr Ala Asn Pro Ile val Thr Asp
625 630 635 640

Lys Glu Lys Pro val Aasn Ile Glu Ala Glu Pro Pro Phe Gly Glu Ser
645 650 655

Tyr Ile val val Gly ala Gly 6lu Lys Ala Leu Lys Leu Ser Trp Phe
660 665 670

Lys Lys Gly ser Ser Ite Gly Lys met Phe Glu Ala Tthr Ala Arg Gly
675 -~ B30 B85

Ala Arg Arg Met ATa ITe Leu Gly Asp Thr Ala Trp Asp phe Gly Ser
690 695 70

Ile 61y Gly val Phe Thr Ser Met Gly Lys Leu val His Gin val Pha
705 710 715 726

Gly thr Ala Tyr Gly val teu phe ser Gly val Ser Trp Thr Met Lys
725 730 735

Page 341



20170111 478484.185 Sequence Listing Text File.txt
I1e Gly Ile Gly Ile Leu teu Thr Trp Leu Gly Leu Asn Ser Arg Asn
745 750

Thr ser Leu Ser Met Met Cys Ile Ala Ala Ala Ile val Thr Leu Tyr
755 760 765

Leu Gly val Met val Gln Ala asp Ser Gly Cys val val Ser Trp Lys
770 775 780

Asn Lys Glu Leu Lys Cys Gly ser Gly Ile Phe Ile Thr Asp Asn val
785 790 795 800

His Thr Trp Thr Glu GIn Tyr tys Phe Gin Pro Glu Ser Pro Ser Lys
805 810 815

Leu Ala Ser Ala Ile Gin Lys Ala His Glu Glu Asp ITe Cys Gly Ile
820 825 830

Arg Ser val Thr Arg Leu Glu Asn Leu Met Trp Lys Gin Ile Thr Pro
835 840 845

Glu Ley Asn His Tle Leu Ser G6Tu Asn Glu val Lys Leu Thr Ile met
850 855 860

Thr Gly Asp Ilte Lys Gly Ile Met Gln Ala Gly Lys Arg Ser Leu Arg
865 870 875 880

Pro GIn Pro Thr Giu Led Lys Tyr Ser Trp Lys Thr Trp Gly Lys Ala
885 89¢ 893

Lys Met Leu Ser Thr Glu Ser His Asn Gin Thr Phe Leu Ile Asp Gly
500 905 910

pro Glu Thr Ala Glu Cys Pro Asn Thr Asn Arg Ala Trp Asnh Ser lfeu

Glu val Glu Asp Tyr Gly Phe Gly val Phe Thr Thr Asn Ile Trp Leu
93¢0 935 940

Lys teu Lys &lu Lys Gin Asp val Phe Cys Asp Ser Lys Leu Met Ser
945 a5¢ 955 8960

Ala Ala Tle Lys Asp Asn Arg Ala val His Ala Asp Met Gly Tyr Trp
965 970 975

Ile Glu Ser ala Leu Asn Asp Thr Trp Lys Ile Glu Lys Ala Ser prhe
980 985 890
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Ite Glu val Lys Asn Cys His Trp Pro Lys $Ser His Thr Leu Trp Ser
995 1000 1005

Asn Gly val Leu Glu Ser ¢lu Met Ile Ile Pro Lys Asn Leu Ala
1010 1615 1020

Gly Pro val Ser Gin His Asn Tyr Arg Pro Gly Tyr His Thr Gin
1025 1030 1035

Ile Thr Gly Pro Trp His Leu Gly Lys teu Glu Met Asp Phe Asp
1040 1045 1050

phe Cys Asp Gly Thr Thr val val val Thr Glu Asp Cys Gly asn
1055 1060 10865

Arg 61y Pro Ser teu Arg Thr Thr Thr Ala Ser Gly Lys Leu Ile
1670 1075 1080

Thr Glu Trp Cys Cys Arg Ser Cys Thr Leu Pro Pro Leu Arg Tyr
1085 14450 1095

arg 61y Glu Asp Gly Cys Trp Tyr Gly Met Glu Ile Arg Pro Leu
1160 L1105 1110

Lys ¢lu tys Glu Glu Asn teu val Asn Ser Leu val Thr Ala Gly
1115 1120 1125

His Gly &In val Asp Asn Phe Ser Leu Gly val Leu &ly Met Ala
1130 1135 1140

teu Phe teu Glu Glu Met Leu Arg Thr Arg Val Gly Thr Lys His
1145 1150 1155

“Ala Ile Leu Leu Val ala val Ser Phe val Thr Leu Ile Thr Gly
1160 1165 1170

asn Met Ser Phe Arg Asp Leu Gly Arg val Met val et val Gly
1175 1180 1185

ATa Thr Met Thir Asp Asp Ile Gly Met Gly val Thr Tyr Leu Ala
1196 1195 1200

Leu Ley Ala Ala phe Lys val Arg Pro Thr Phe Ala Ala Gly Leu
1265 1210 1215

teu Let Arg tys Leu Thr Ser Lys Glu Leu Met Met Thr Thr Ile
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1220 1230

Gly Ile val Leu Leu Ser Gln Ser Thr Leu Pro Glu Thr Ile Leu
1235 1240 1245

Glu Leu Thr Asp ATa Leu Ala Leu Gly Met Met val Leu Lys Met
1250 1235 1260

val Arg ash Met Glu Lys Tyr 6GIn Leu Ala val Thr Ile Met Ala
1265 1270 1275

Ile Leu Cys val pPro asn Ata val Ile Leu GIln Asn  Ala Trp Lys
1280 1285 1280

val Ser Cys Thr Ile Leu Aja Vval val Ser val Ser Pro Leu rhe
1295 1300 1305

Leu Thr Ser Ser Gin Gin Lys Thr Asp Trp Ile Pro Leu Ala Leu
1310 1315 1320

Thr Ile Lys Gly Leu Asn Pro Thr Ala Ile Phe Leu Thr Thr Leu
1325 1330 1335

ser Thr Ser Lys Lys Arg Ser Trp Pro Leu Asn Glu Ala Ile

Arg
1340 1345 1350

Met Ala val Gly Met val Ser Ile Leu Ala Ser Ser leu Leu Lys
1355 1360 1365

Asn Asp Ile Pro Met Thr &ly Pro Leu val Ala Gly Gly Leu Leu
13780 1375 1386 ’

Thr val cys Tyr val Leu Thr 61y Arg Ser Ala Asp 'Leu Glu Leu
1385 1396 1395

Glu Arg Ala Ala Asp val Lys Trp Glu Asp 61n Ala Glu 1le ser
1400 1405 1410

Gly ser Ser Pro Ile Leu Ser Ile Thr Ile Ser Glu Asp Gly Ser
1415 1420 1425

Met Ser Ile Lys Asn Glu Glu Glu Asp Gin Thr Leu Thr Ile Leu

1430 1435 1440
Iie Arg Thr Gly Leu Lteu val Ile Ser Gly Leu Pha Pro val ser
1445 1450 1455
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Tle Pro Ile Thr Ala Ala Ala Trp Tyr Leu Trp Glu val Lys Lys
1460 1465 1470

Gin Arg Ala Gly val Leu Trp Asp val Pro Ser Pro Pro Pro Met
1475 1480 1485

Gly Lys ala Glu Leu Glu Asp Gly Ala Tyr Arg Ile Lys Gln Lys
1490 1495 1500

Gly ITe Leu Gly Tyr Ser GIn 1Ile Gly Ala Gly val Tyr Lys Glu
1505 1510 1515

Gly Thr phe His Thr Met Trp His val Thr arg Gl

y Ala val Leu
1520 1525 1530

Met His Lys GIy Lys Arg I1e &Glu Pro Ser Trp Ala Asp val Lys
1535 1540 1545

Lys Asp Leu Ile ser Tyr Gly Gly Gly Trp Lys teu Glu cly Glu
1850 ¢ 1'5)5,5 1560 4

Trp Lys Glu 61y Glu Glu val GlIn val Leu Ala Leu &GTu Pro Gly
1565 1570 1575

Lys Ast  Pro Arg Ala val Gin Thr Lys Pro Gly Leu Phe Lys Thr
1580 1585 1590

asn Ala Gly Thr Ile 6ly Ala val $Ser Leu Asp Phe Ser Pro Gly
1595 16060 1605

Thr ser Gly Ser Pro ITe Ile Asp Lys Lys Gly Lys val val Gly

1610 1615 1620

Leu Tyr Gly asn Gly val val Thr Arg Ser cly Ala Tyr val Ser
1625 1630 1635

Ala Ile ala 6In Thr Glu Lys ser ITe Glu Asp Asn Pro Glu Ile
1640 1645 1650

Glu Asp Asp Tle phe Arg Lys Arg Arg teu Thr Ile Met Asp Lei
1655 1660 1665

His Pro  Gly Ala Gly Lys Thr Lys Arg Tyr Leu Pro Ala Ile val
1670 1675 g 1680

Arg Glu  Ala Ile Lys Arg Gly Leu Arg Thr Leu ITe teu Ala Bro
1685 1690 1695
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Thr val val Ala Ala Glu Met Glu Glu Ala Leu Arg Gly Leu
1705 1710

Arg
1700

pre Tle Arg Tyr 6In Thr Pre Ala Ile Arg Ala val His Thr Gly
1715 1720 1725

Arg Glu ITe val Asp Leu Met Cys His Ala Thr Phe Thr Met Arg
1730 1735 ' 1740

Leu Leu Ser Pro val Arg val Pro Asn Tyr Asn Leu Ile Ile Met
1745 1750 1755

Asp Glu Ala His phe Thr Asp Pro Ala ser I1e Ala Ala Arg Gly
1760 1765 1770

Tyr ITe ser Thr Arg val 6lu Met Gly Glu Ala Ala Gly Ile Phe
1775 1780 1785

Met Thr Ala Thr Pro Pro Gly Ser Arg Asp Pro Phe Pro Gln Ser
17590 1795 1300

Asn Ala pro Ile Ile Asp Glu Glu Arg Glu Ile Pro  Glu Arg Ser
1805 1810 1815

Trp Asn  Ser Gly Wis Glu Trp val Thr asp Phe Lys Gly Lys Thr
1820 1825 1830

val Trp pPhe val Pro Ser Ile Lys Ala Gly Asn Asp Ite Ala Ala
1835 1840 1845

Cys Leu  Arg Lys Asn Gly Lys Lys val Ile Gin teu Ser Arg Lys
1850 1855 1860

Thr phe Asp Ser Glu Tyr val Lys Thr arg Thr Asn Asp Trp Asp
1865 1870 1875

Phe val val Thr Thr Asp Ile ser Glu Met Gly Ala Asn Phe Lys
188 1885 1890

Ala Glu Arg val Ile Asp Pro Arg Arg Cys Met Lys Pro Val Ile
1895 1900 1505

Lteu Thr Asp Gly Glu Glu Arg val Ile reu Ala Gly Pro Mat Pro
1910 1815 1920

val Thr His ser ser Ala Ala cin Arg Arg Gly Arg Ile Gly Arg
1925 - 1930 1935
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Asn Pro  Lys Asn Glu Asn Asp Gln Tyr ITe Tyr Met Gly Glu Pro
1940 1945 1950

Leu GTu Asn Asp Glu Asp Cys Ala His Trp Lys Glu Ala Lys Met
1955 1960 1965

Leu Ley Asp Asn Ile asn Thr Pro Glu ¢ly I7e Ile Pro Ser Met
1870 1875 1980

Phe Glu Pro Glu Arg Glu Lys val aAsp Ala Ile asp Gly Glu Tyr
1985 1990 1995

Arg Leu Arg Gly Glu Ala Arg Lys Thr phe val Asp Leu Met Arg
2060 2005 2010

Arg Gly Asp Leu Pro val Trp Leu Ala Tyr Arg val ala Ala Glu
2015 2020 2025

Gly Ile Asn Tyr Ala Asp Arg Arg Trp Cys Phe Asp Gly val Lys
2030 2035 2040

‘Asn Asn Gln Ite teu Glu Glu  Asn val.Glu val Glu Tle Trp Thr
2045 2050 2055

Lys Glu &ly Glu Arg Lys Lys Leu Lys Pro Arg Trp Leu Asp Ala
2060 2065 2070

Arg ITe Tyr Ser Asp Pro Leu Ala Lau Lys Glu Phe tys Glu Phe
2075 2080 2085

Ala Ala Gly Arg Lys Ser Ley Thr Leu Asn teu Ile Thr 6lu Met
2090 2095 2100

Gly Arg Leu Pro Thr Phe Met Thr Gln Lys Ala Arg Asp Ala Leu
2105 2110 2115

Asp Asn  Leu Ala val Leu His Thr Ala Glu Ala 6ly Gly Arg Ala
2120 2125 2130

Tyr Asn  His Ala teu Ser Glu Leu Pro Glu Thr Led 6lu Thr teu
2135 21490 2145

Leu Leuy Lleu Thr Leu Leu Ala Thr val thr Gly G1y Ile Phe Leu
21590 2155 2160

Phe Leu Met Ser Ala Arg Gly Ile Gly Lys Met Thr Leu Gly Met
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2165 2170 2175
Cys Cys Ile Ile Thr Ala Ser Ile Leu Leu Trp Tyr Ala Gin Ile
2180 2185 2190

Gln Pro  His Trp Ile Ala Ala Ser ITe Ile Leu Glu Phe Phe Ley
2195 2200 2205

ITe val Leu Leu Ile Pro Glu Pro Glu Lys Gin Arg Thr Prao Gln
2210 2215 2220

Asp Asn  GlIn Leu Thr Tyr val val ITe Ala Ile Leu Thr val val
2223 2230 2235

Ala Ala Thr Met ala Asn Glu Met Gly Phe teu Glu Lys Thr Lys

2240 2245 2250
Lys Asp Leu Gly Leu Gly Ser ITe ala Thr GlIn GIln Pro Gluy Ser
2255 2260 2265

Asn Ile Leu Asp Ile Asp Leu Arg Pro Ala Ser Ala Trp Thr Lew
2270 2275 2280

Tyr Ala val Ala Thr Thr phe val Thr Pro Met Leu Arg His Ser
2285 2290 2295

Tle Glu  Asn Ser Ser val Asn val Ser Leu Thr Ala Ite Ala Asn
2300 2305 2310

Gin Ala Thr val Leu Met Gly Leu Gly Lys Gly Tr

_ p Pro Leu Ser
2315 2320 2325

Lys Met Asp Ile Gly val Pro Leu teu Ala Ile Gly Cys Tyr Ser
2330 2335 2340

Gin val Asn pPro Ile Thr Leu Ile Ala Ala teu Phe Leu Leu val
2345 2350 2355

Ala His Tyr Ala Ile Ile Gly #fro Gly Leu GIn ala Lys Ala Thr
2360 2365 2370

Arg Glu Ala Gin Lys Arg ATa Ala Ala Gly Ile Met Lys Asn Pro
2375 2380 2385

Thr val Asp Gly Tle Thr val ZIle Asp Leu Asp Pro ITe Pro Tyr
2390 2395 2400
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Asp Pro Lys Phe Glu Lys GIn Leu Gly Gln val Met Leu Leu Vval
2405 2410 2415

Leu Cys val Thr GIn val Leu Met Met Arg Thr Thr Trp Ala Leu
2420 2425 2436

Cys Glu Ala Leu Thr Leu Ala Thr Gly Pro ITe ser Thr Leu Trp
2435 2440 2445

Glu 6]y Asn Pro Gly Arg Phe Trp Asn Thr Thr Ile Ala val Ser
2450 2455 2460

Met Ala Asn Ile pPhe Arg Gly Ser Tyr Leu Ala Gly Ala Gly Leu
2465 2470 2475

teu Phe Ser Ile Met Lys Asn Thr Thr Asn Thr Arg Arg Gly Thr
2480 2485 2490

Gly asn  Ile Gly Glu Thr teu Gy Glu Lys Trp Lys Ser Arg Leu
2495 2500 2505

Asn Ala  Leu Gly Lys ser Glu Phe GIn Ile Tyr Lys Lys Ser Gly
2510 2515 2520

Ite GIn Glu val Asp arg Thr Leu Ala Lys 6lu Gly Ile Lys Arg
2525 2530 2535

Gly Glu Thr Asp His His Ala val Ser Arg Gly Ser Ala Lys Leu
2540 2545. 2550

Arg Trp Phe val Glu Arg Asn  Met val Thr Pro Glu Gly Lys val
2555 2560 2565

val asp Leu Gly Cys Giy Arg Gly Gly Trp Ser Tyr Tyr Cys Gly
2570 2575 2580 Y '

Gly Leu Lys Asn val Aarg Glu val rys Gly teu Thr Lys Gly Gly
2585 2590 2595

pro Gly Ris Glu Glu pro I1e Pro Met Ser Thr Tyr Gly Trp Ash
2600 2605 2610

Leu val Arg teu GIn Ser Gly val Asp val Phe Phe Ile Pro Pro
2615 2620 2625

Glu Lys Cys Asp Thr teu Leu Cys Asp Ile Gly Glu Ser Ser Pro
2630 2635 2640
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Asn Pro Thr val 6lu Ala Gly Arg Thr Leu Arg val Leu Asn Leu
2645 2650 2655

val Glu Asn Trp Leu Ash Asn  Asn Thr GlIn Phe Cys TIle Lys val
2660 2665 2670

Leu Asn  Pro Tyr Met Pro Ser val ITe Glu Lys Met Glu Ala Len
2675 2680 2685

Gln Lys Tyr Gly Gly Ala teu val Arg Asn Pro  Leuw Ser Arg

Arg
2650 2695 2700

Asn Ser Thr His Glu Met Tyr Trp val Ser Asn Ala_ ser Gly Asn
2705 2710 2715

ITe val ser Sar val Asn Met Ile Ser Arg Met Leu TIle Asn Arg
2720 2725 2730

Phe Thr Met Arg Tyr Lys Lys Ala Thr Tyr Glu Pro  Asp val Asp
2735 2740 2745

Leu Gly Ser Gly Thr Arg Asn 1Ile Gly Iie Glu Ser Glu Ile Pro
2750 2755 2760

Asn Leu Asp Ile Ile Gly Lys Arg Ile Glu Lys ITe Lys GIn Glu
2765 2770 2775

His Glu Thr Ser Trp His Tyr Asp GIn Asp His Pro Tyr Lys Thr
2780 2785 2790

Trp Ala  Tyr His GSly ser Tyr Glu Thr Lys Gin Thr Gly sSer Ala
2795 280D 2805

Ser Ser Met val Asn Gly val val Arg Leu Leu Thr Lys Pro Trp
2810 2815 2820

Asp val wval pro Met val Thr Gln Met Ala Met Thr Asp Thr Thr
2825 28320 2835

#ro Phe Gly Gln GIn Arg val Phe Lys Glu Lys Val Asp Thr Arg
2840 2845 2850

Thr Gin Giu Pro Lys Glu Gly Thr Lys Lys Leu Met Lys Tle Thr
2855 2860 2865

Ala Glu Trp Leu Trp Lvs Gl Leu Gly Lys Lys Lys Thr Pro Arg
2870 2875 2880
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Met

Ala

Arg

Glu

Asn

Ala

Phe

Phe

His

Gly

Thr

Glu

Thr

Gin

Gln

cys
2885

Leu
2900

Glu
2915

Arg
2930

Met

2945

Lys
2960

Leu
2675

Ser
2990

LYS
3005

Ala
3020

Ley
3035

Gly
3050

Gln
30865

val
3080

val
3095

teu

Thr

Gly

Ala

Ash

pMet

Gly

Glu

Arg

Leu

Met

Glu

Glu

AsSN

Met

Gly

1le

arg Glu Glu Phe Thr Arg Lys val Arg
2890

Ala

val

Lep

Gly

ser

pPhe

Glu

Gly

Tyr

ASD

His

Lys

ASp

Thr

Arg
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Ile

Glu

His

Lys

Arg

Glu

ASh

Tyr

Ala

Leu

Lys

val

ITe

Tyr

Gin

Phe

Asp

Leu

Arg

Ala

Ala

Ser

Ile

Asp

Lys

Lys

val

Ile

Gly

Met

Thr
2905

ser
2920

6ly
2835

Glu
2950

Ile
2865

Ley
2980

Leu
2995

Leu
3010

Asp
3025

Asn
3040

Leu
3055

Arg
3070

ser
3085

Leu
3100

Gly

Asp

Arg

Gly

Lys

Trp

Gly

ser

Arg

Thr

Glu

Ala

vai

Arg

Asn

Glu

Phe

Lys

Lys

Tyr

Phe

Gly

Asp

Ala

Giu

Glu

Gin

Arg

Thr

Asn Lys

Trp Glu

Cys Glu

Lteu Gly

Met Trp

Ley Asn

val Glu

val Ser

Gly Trp

Met val

Ala Ile

Arg Preo

Asp Gln

rhe Thr

2895

Trp
2910

Ley
2825

Thr
2940

Glu
2953

Leu

2870

Glu
2985

Asp
3030
Thi
3045

Phe
3060

Thr

3075

Ar
3090

Asn
3105

Gly Glu Gly val phe
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ser asn Ala

Lys
val
cys
Phe
Gly
Asp
Glu
iys
Thr
Asn
Lys
Pro
Gly
Met

Lys

Ser

Asp

val

Gly

Ala

H1S

Gly

Glu

Arg

Kis

Lel

Arg

Ser

Glu

Ser

Ala

Lys

Tyr

Lys

Arg

Tep

ey

Gly

ile

Met

Thr

Gly

Gly

Ala
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GIn

Ala

Asp

Leu

Gln

Phe

val

Ala

Cys

His

val

His

Trp

Thr

Glu

3110

*

His
3125

Arg
3140

Asp
3155

Thr
3170

Trp
3185

cys
3200

Leu
3215

Arg
3230

Leu
3245

Arg
3260

Pro
3275

Ala
3290

Asn
3305

Pro
3320

Asp
3335

Leu

val

Cys

Ala

Glu

ser

val

Ile

Gly

Arg

ser

Lys

Arg

val

Gin

Thr

Gly

val

Leu

Pro

His

val

Ser

Lys

Asp

His

His

val

Glu

Trp
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3115 3120

Ile

Arg

val

AsSh

ser

His.

Pro

Gln

Ser

Leu

Trp

Glu

Trp

sear

cys

Thr

GIu

Glu Glu Ile Ala val

3130

Arg
2145

Lys Pro

Asp

Arg

Phe

Cys

Gly

Tyr

Arg

val

Tro

Ite

Tre

Gly

Pr
3160
Met
3175

Gly
3190

His

3205

Arg

3220

ala
3235

Ala
3250

Leu
3265

pPro
3280

Met
3295

Gln
3310

Glu
3325

Ser
3340

Lay

Ley

Gly

Trp

Glu

Asn

Gly

Gln

Ala

Thr

Thr

Glu

Glu

Leu

Ser

Asp

Lys

Asn

Leu

Gin

Trp

Met

Ala

Ser

Thr

ASn

rle

ITe

Arg Met

Asp Arg

ITe Arg

Asp Trp

ITe Met

Asp Glu

ser Leu

Trp Ser

Asn Ala

Arg Thr

Glu Asp

Pro Trp

Pro Tyr

Gly Leu
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Ala
3150

Phe
3165

LYS
3180

Thr
3195

Lys
3210

Ley
3225

Arg
3240

Leuy
3255

Ile
3270

Thr
3285

Met
3300

Met
3315

Leu
333G

Thr
33458

Asn

I1e

Ala

Asp

Glin

ASp

Ile

Gly

Met

Cys

Trp

Leu

Glu

Gly

Ser

Trp

ser

Ser

ITe

val

Gly

Gly

Thr

TYF

Ser

Sar

Thr

Asp

Lys

Arg

File.txt

Leu

Gly

Ala

Glin

Pro

Al'g

Arg

Ala

Phe

Ata

Ile

vai

Lys

Arg

Ala
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Ala Lys ash ILle %gs Ala ala Iie Asn GIn val Arg ser
3360

Thr Trp
3350

teu I1e Gly Asn Glu Glu Tyr Thr asp Tyr ¥et Pro Ser Met Lys
3365 3370 3375

Arg Phe Arg Arg Glu GTu 6lu Glu ATa Gty val Leu Trp Lys Ala
3380 3385 3390

Lys Leu Thr Asn Lys Ala arg Ser Gln val Gly Leu Ser His Ser
3385 3400 3405

Thr G1u  Lys Thr Méet Leu Pro_ val ser Pro val GIn Gly Arg Lys
3410 3415 3420

Lys Ser Gly His His Lys Cys His Ser Leu Ser Lys Leu Cys Ser
3425 3430 3435

Leu Leu His Leu Arg Arg Cys Lys Lys Ser Gly

Arg Pro Gin Thr
3440 3445 3450

Met Glu Ala val Arg Met ala Trp Thr Ser Gly
3455 3450
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