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Fig. 3A
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Fig. 5A Codon Adaptation Index (CAl)
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Fig. 6A Codon Adaptation Index (CAl)
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Fig. 7A Codon Adaptation Index (CAl)
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Fig. 8A Codon Adaptation Index (CAl)
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FIGURE 9
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Fig. 10A
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FIGURE 11
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FIGURE 12
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Fig. 13A Codon Adaptation Index (CAI)

210
290
Sa0
g0
&0
©50
-340
™30
Ezo
10
0 150 300 450 600 750 900 1050 o 150 300 450 600 750 900 1050
Relative Position of codons Relative Position of codons
After optimization CAI=0.95 Before optimization CAI=0.75

Fig. 138 Frequency of Optimal Codons (FOP)

Fig.

0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100 0-10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 81-90 91-100
After optimization Before optimization

13¢c Content Adjustment of DENV 2 NS1for insect cells

content (%)

] 300 600 1200 1500 1800 2100 2400 2700 0 300 600 900 1200 1500 1800 2100 2400 2700
Ralat.ive Position of codons Relative Position of codons

After optimization Average GC content was 53.59% Before optimization Average GC content was 48.87%



17/90

FIGURE 14
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FIGURE 23
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FIGURE 24
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FIGURE 27

SEQ D NO: 1. DENV2 del108C-prM-E & del10BCDENV-human furin proprotein
bicistronic cassetie

cgtatacice ggaatatiaa tagalcalgy agataatiaa aalgataace atclcgraaa &80
taaataagta ttitacight tcglaacag tigtaata asasaaccta taaslattce 120
ggattattca taccgiccca ceategggeyg cggalcaica caagttigta casaaaagea 180
ggctagaict taatacgact cactatatta attaaggatlc ccanaaaatt gaaatittat 240

ittt tggaatataa ataatatgct ceagggeaga ggaceactca agolgticat 300
ggcactcgte gectitctee ggtitcicac tatcccacee actgteggta tectgaagag 360
atggggeace atcaagaaga geaaggctat caacgloelg cgoggatica ggaagaagat 420
cggtegtatg cigaacatee {gaaccgeag gagacglace gotggaatga featealget 480
gateccaace gigatggect ccaccigac caccagaaac ggagageece acatgategt 540
glctegicag gaaaagggca agageciget glicaagace gaggacggeg tgaacaigly 600
caccctgaty getatggace tgggegaget gigegaagac aceatcacct acaagtgeee 660
acigeigaga cagaacgage cogaagacatl cgacigelgg tgeaactota ceageacety 720
ggigacctac ggeaccigta ccaccactgg agageacaga agggaaaaga gatctgtgge 780
cetggtgece cacgtgggta taggactgga gaccegiace gaaacctgga fgagetecga 840
gggagectgg aageacgete agagaatega aacciggatt cigegteace ciggattcac 900
cotgatggec getateetgg ctfacaccat cggeaccace aacttccage gigeceigat 960
citcatecty clgaccgecy iggelceaag catgaceatg cgotgeateg gealctecaa 1020
cagggactic giggagggag tgtecggegy alotigogly gacategige tggaacacgg 1088
ttectgegty actacoatgy ccaagaacaa goectacooty gacticgage tgatcaagae 1140
cgaagecasg cagecagota coclgegeas gtactgealc gaggecaage tgaccaacac 1200
cactactgag tolagatgee caacrcagyg tgaascelage clgascgagy aacaggacasa 1260
gaggiicgty igeaagoact ctaiggioga caggootigy ggcaacggat geggeoigt 1320
cggaangaae goeategtga colgegecat gitcacalge aagaagaaca tggagageaa 1380
gatcgligray soegagaace iggastacads caloglgate scocoicadt clggagagga 1440

acacgelgly ggcaacgaca coggaaages cggcasggag atcaagatea ceccteagte 1500
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tagcateace gaggeogaac igaceggeta cggaacegly accatggaat goageoctey 1560
caccggecty gacticaacy agatggtget goigeagaty gaaaacaagy citgoelggt 1820
geacaggeag toaticctgy acoigectet geottggetg ccagaigety acacceaggg 1880
cageaactgg attcagaagg agacceelggt gaccticaag aacccccacy ofaagaages 1740
ggacgiooty gtgotgaact cecaggagog agetatgeac accgetotga coggagecae 1800
cgaaatecag algtecicty gaaacciget gitcaccggt cacclgaagt goagactgeg 1860
tatggacaay clgcagelga aggoaatgic clactelalg tgeaccgyes agiicaaggt 1820
ggtgaaggag atcgocgaaa cocageacgg caccatoglg gigagagtge agtacgaggg 1680
fgacggeage cctigeasga tcccaticga galcatggac olggaaaage gecacgtget 2040
gagceagocty atoaccgtga acectategt gacegaaaag gactocceag tgaacatoga 2100
ggotgaacce cottteggag acicttacgt gatcatcggt giggagecetg gecagetgaa 2180
getgaactgg ttcaagaagg gaagetceat cgglcagatlg ticgaaacca ceatgagagg 2220
cgetaagegt atggeeatec tgggegacac tgotigggac eggetece tgggeggegt 2280
gttcacctct ateggeaagg ctetgeacea ggtgticgge gecalctacg gageegetit 2340
cageggagly fcciggacea igaagatcet gateggioly atcalcacct ggateggeat 2400
gaacagcagg tecaccicte {gagegtete {etggtecte gigogegteg tgactcicta 2460
fetegotata giegtgeang catgageese toleccicece goeccrctas cgtiactgge 2520
cgaagecget tggaataagy cogaiotoly tigictata tgigaitiic caccatatty 2580
cegtetitly geaatgtgag ggeccggaaa cotggeocty ictictigac gageaticet 2640
aggggtcttt cooctctege caaaggaaty caaggtolgt tgaaigiegt gaaggaagea 2700
gticciclygg aagotictlg aagacaaaca acgiciglag cgaccctity caggeagegg 2780
aaccececac clggegacag gigeotatge ggecaaaage cacgtgiata agatacacet 2820
geaaagyegg cacaacceea gigecacgtt gigagtigga taghigtoga aagaglicaaa 2880
ggetetect caageglagt caacaagouy clgaagaaty ccoagaagat accccatigt 2840
atgggaatct gatctgggac clegatgeac atgettiaca tgigittagt cgagattaaa 3000
aaagetctag goecccegaa ceacggggac giggtittee fttgaaaaac acgatgataa 3080
getigecaca aalgelccag gotogoggte caclgaaact ofttatgget clegiegect 3120

tecigeagtt coteactatt cctectacty togutatict gaagagatyg ggcaceatea 3180
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agaagageaa ggecatcaac gtgotgegeg gattcaggas ggagategot aggatgeiga . 3240
acatcclgaa cogeaggaga cglaccgocg geatgateat catgolgate cecacegiga 3300
{ggctatgge actgagacat gactgelgt goglggtoge tgotacigge accelggige 3360
tgotageage tgacgeeeag ggecagaagg tgticaccaa cacelggget glgagaatce 3420
ceggeggace fgetgtgget aacagegtgg clegtaagea cggeticety aacclgggac 3480
agalitticgg tgactactac cacttelgge accgeggagt gaccaagagy agectgicee 3540
cacacagace saggeacice agactgeage glgageecea gatgeagtog clggaacage 36800
agotggccas goycaggace aggagagacy iglaccagga gectaccgac coagagtice 3660
cecageaglg glateigiee ggogtgacee agegigacct gaacgigaayg gocgetiggg 3720
cteaggatia caccggicac ggeategiag fotecatest ggacgacgye ategagaaga 3780
accaccclga cclggecggt aactacgacce caggegetic titcgacglg aacgaccagg 3840
acceegacee tcagecaaga tacacccaga tgaacgacaa cagacatgga accagatgtg 3900
ciggigaagt ggotgelgig golaacaacy gegigtgegy aglggatglg goctacaacg 3860
ctagaatcgg tggegtgegt atgeiggaty gagaagigac tgatgetgty gaagetagaa 4020
gectgggact gaacccaaac cacalccaca totacteige cagelgggot coagaggatg 4080
atggaaagac tglogatggt cetgetagac tggetgagga agecticttc cgeggegiga 4140
geeaggaaay gugagaicty gasageatet togigtgaae totgotasc ggcggaagag 4200
ageacgacte ctgeaactge gacggataca ccaactetat clacaceelg ageateaget 4260
cegetaceea giteggtaac gtgeccigat acicegaage clgelctage aceeiggeta 4320
ccacctactc ciclggeaac cagaacgaga ageagategt gaccacegac cigegicaga 4380
agtgeacceya atoteacact ggeaccteeg octelgetee telggotget ggaateatey 4440
ceotgacect ggaggetaac aagaacctga cotggegega catgeageac ciggigatge 4500
agacciccaa gecagelcac cigaacgeca acgactggoe taccagcgge gtgggaagga 4560
aggtgagoecs clcttacggt tacggaictge gatgetgy tgotataatg geoedtgaetc 4620
agaactggac cacogiggee coteagegea aglgeatcat cgacatectg accgagecta 4680
aggacatcgy aaagagactg gaagtgegta agacegigac cgetigecty ggagagecca 4740
accacaicac cagaciggaa cacgooeagy clegiclgas colgictitac aacagacgly 4800

gagacelgge catecacely glgictecaa tgggeaccey cageaceetg clggetgota 4860
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ggecacacga ctacageges gacggattca acgactggge ttcatgace acccacteet 4920
gggacgagga coctictagt gaatgggtoe lggagatoga asacaccage gaggecaaca 4880
actacggeac cctgaccaag ficaccoiqg tgetgtacgg cacegetoct gagggacige 5040
cagtgeeoce igaaagetee ggtigeaaga coctgacate tageeaggee tgegigaigt 5100
gegaggaagg ctictceooty caccagaagt citgegtgea geactgecca coeggatteg 5180
clocteaggt golgoacace cactacicta cogagaacya cglggaaace steagageca 5220
gegtgtgege teotigicac geticelgly clactgica gagaccages cigactgact 5280
goetgieetg cocalcioae greagootyg acceogigga geagacelge tocagacagt 5340
cicagioote tegigaaage cetecacage agoagecece fagactgeca ceogaggigg 5400
aageeggeca gagactgegt gotggacige tgectictea celgoeagag gigotagety 5480
gictgagetg cgotitcate gigotggtat tegigacegt gitcotggtly cigeagetge 5520
geageggttt clecttcagg ggegtgaagg igtacaccat ggacegeggt ctgatcaget 5580
acaagggict gectecagag getiggeagy aggaatgeee aiclgacage gaagaggacg 5840
agggacglgg agaacggact gecticatca aagatcagag cgcactgtaa taaategatt 5700
taatiaatag cataacccct tggggectct aaacgggict tgagggotit tiggaatic 57860
acccagctit cligltacaaa giggtgatag cttgtcgaga agltactagag gatcataate 5820
agecatacra catitglaga ggttttacht geitaaaaa accleccaca coteccectg 5880
aaccigasac ataaaalgaa tgcaatigit gligitaact igittatige agettataat 5840
gattacaaat azageaatag catcacaaat ttcacaaata aageatitit tiwacigeat 6000

tctagitgty gitigtccaa acteatcaat glatctiate atgtelggat ¢ 6051
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FIGURE 28
SEQ D NO: 2. DENV2 del108C-prM-E & human furin proprotein bicistronic cassette
cgtatacter ggastatiag tagatealgg agataaltay aalgatasce alctegeaas 80
taaataagia ttdacigll Hegtascag titiglaata aaszaaccts taaatatice 120
goatiatica taccgicces coategggeg cggaieatea caagitigla caaaaaagea 180
ggctagatet taatacgact cactatatta attaaggatc ccaaaaaatt gaaatifiat 240
ittt togaatatas atastalge! coaggoeags ggaccactes agelgiicat 300
ggeactegie gectitetee gatitcteac tateccaccee actgicgota toctgaagag . 360
alggggeace alcaagaaga geasggotat caacgigoly cgcggatica ggaaggagal 420
cggtcgtalg ctgascatee tgaaccgeayg gagacglace gelggaatya teateatget 480
gatecoaacs gigatggect eaoalgac caccagaaac ggagageces acatgategt 544
gtelegtoag gasaaggges agagectget gicaagace gaggacgygeg tgascalgly 800
cacccigalg gotatggace igagegagd gtgegaagac accalcacct acaagigeee 660
actgctgaga cagaacgage cegaagacat cgactgetgg fgeaacteta coageaccty 720
ggtgacctac ggeaccigta ccaccactgg agageacaga agggasaaga gatcigtgge 780
cetggtgece cacgigggta tgggactgga gaccegtace gaaaccigga fgagetcega 840
gggagectgg aageacgete agagaatega aacciggatt ctgegteace cfggatteac 800
cctgatggee gotatectyg citacaccat cggeaccacs aacticcage gtgeectgat 860
cttcatecty clgaccgeceg tggetccaag catgaccaty cgetgeateg geatctecaa 1020
cagggacttc giggagagag tgiccggegg atetigaaty gacategtoe tggaacacgy 1080
ficcigegty actascatgg coaagaacas gostacceetg gacticgage fgatcaagas 1140
cgaagecaag cagecageta cectgegeaa glactgeate gaggecaaqe igaccaacac 1200
cactactgag tctaggigee caacccaggg tgaacctage ctgaacgagg aacaggacaa 1260
gaggttegty tgeaageact clatgotoga caggagttog gocaacggat geggectgit 1320
cggaaaggge ggeategiga cotgogecat giicacclge aagaagaaca tggagggeaa 1380
gatcgigcag cecgagaace iggaatacac categigate accectcact clggagagga 1440
acacgelgly ggeaacgaca cocggaaagea cggeaaggag afcaagatca coccteagic 1500

tageatcace gaggecgaac fgaccggeta cggaacegly accatggaat geageectey 1560
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caccggeaty gacticaacy agatggtgat gotgragaty gaaaacaagg citgactggt 1820
geacaggeay tggttcclgy accigectet goctiggety ccagaigely acacccaggy 1880
cageaactgy aticagaagy agaceelggt gacclicaag aaceeccacy claagaagea 1740
gaacglogly gtoctogget cccaggagog agotatgeac accgoletga coggagecas 1800
cgaaatccag algiectely gaaacciget gitcacegot caccigaagt geagacigeg 1860
tatggacaag ctgeagelgs agggaatgie ctactolaly fgeaccggea aghtcaaggt 1920
gglgasagoay stogoegaas cecageacyg cacealogly glgagagioge aglacgaggg . 1980
igacggeage coligeaaga tcceaticga gatcatggac clggasaage gocacgtget 2040
gageaggcoly atcacegiga accetalog! gacogaaaag gacicooscay igaacatega 2100
gactgaacce cottteggag actetiacgt gatoategot glggagecia gocagetgaa 2160
gcotgaactgg tcaagaagy gaagelcoat cggteagatg ttogaaaccea ceatgagagg 2220
cgctaagegt atggecatee tgggegacac tgettgggac tteggeteee tgggegaegt 2280
gltcacctel atcggeaagy cictgeacea ggiglicgge gecatctacg gageegettt 2340
cageggagty tectggacca tgaagatect gateggiglg atcatcacct ggateggeat 2400
gaacagceagg tccaccteic igagegtcte tetgglecte gigggegicg igacicicta 2480
icteggtoty gtegtgeagg catgageccce teteectece coeccectaa cgttactgge . 2520
cgeagecget iggaataagy cogaigigly totctata tglgatitic caccatatly 2580
cegietittg geaatgigag ggeccggaas cotggeccty tettctigac gageattect 2640
aggogtcttt ceoctalege caaaggaatg caaggictgt tgaatgicat gaaggaagea 2700
gltccicigg aagetictly aagacaaaca acgictgtag cgacectilg caggeagegg 2760
gacceeccac clggegacag gtgeclatge ggecaaaage cacgiglata agatacacct 2820
geaaaggoeyy cacascceea gigeeacgtt gtgagtigga tagitgigga aagagicaaa 2880
tggetetect caagegtagt caacaagggg ctgaaggatg cccagaaggt accecatigt 2840
atgggastct gatelggaae cteggtgeac algetitaca igigtitagt cgaggtiaaa 3000
aaagetctag geocccogaa ceacguyaac giggiitice ttigaaaaac acgatgataa 3060
gettgccaca aatggaacty agacetigge tgeigtgagt ggtggcetget actggeacce 3120
tggtgaiget ageageolgac goocaggger agaaggtgt caccaacacc igggoigtga. 3180

gaateccegg cogacciget glggetaaca gegigaeicy taageacgge Hoctgaace 3240
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tgggacagat ticggtgac tactaccact tolggeaceg cogagigace aagaggagee 3300
tglocccaca cagacoaagy caclceagac fgeagegiga goccoagyly caglggetgg 3360
aacageaggt ggecaagege aggaccaaga gagacgigla coaggagect accgacccaa 3420
agticcoceca geaglggtat clgiceggeyg fgacccageg tgaccigaac glgaaggeey 3480
ctigggetea gggttacace ggleacggea teglggtate catectggac gacggeateg 3540
agaagaacca ceclgaccly geeggtaact acgacceagg cgotictitc gacglgaacg 3600
accaggacce cgaceticag ctaagataca cocagatgaa cgacaacaga catggaacca 3860
gatgtgetag tgaagtoget gotgtgacta acaacggegt glgcggagtg aglaiggect 3720
acaacgetay astegulogs gigcgtatas Wgoalggaga agigacigat golgiggaag 3780
ctagaagect gggactgaac ccaaaccaca tccacateta cletgecage tggogiccag 3840
aggatgalgg aaagacigly galggicetg ctagactgge {gaggaagec ticticegeg 3800
gegtgageca gggaagogga gatetgggaa geateltegt gtgggetict gotaacggeg 3960
gaagagagcea cgaciccige aaclgegacy galacaccaa ciclalclac accelgagea 4020
tcagcetecege tacceagiic ggtaacgige coiggtactc cgaagectge tetagcacce 4080
tggctaccac ctactectet ggeaaccaga acgagaagea gategigace acegacctge 4140
gicagaagig caccgaatet cacaciggea cctecgectc tgotectctg getgetggaa 4200
{eategeeet gacectggag gelaacaaga acclgacclyg gegegacatg cageacclgg 4260
fggigeagac ciccaageea geteacelga acgecaacga cigggcetace aacggegigg 4320
gaaggaaggt gageeactet facggtiacg gictgetgga tgetgatget atggiggeee . 4380
tggcteagaa ciggaccace gtggecceete agegeaagty catcategac atectgaceg 4440
agectaagga catcggaaag agaclggaag tgogtaagac cglgaceget tgeetgggag 4500
ageccaaces catcaccaga ctggaacacy cecaggeteg tetgaceoty tettacaaca 4560
gacgiggaga cctggeeate cacctggtyt ctecaalggg caccegeage aceeigetgg 4620
gtgetagges acacgactac agegocgacg gattoaacga clgggettic atgaccacce 4680
actcotggga cgaggacect ictggtgaat ggotgetgga galcgaaaac accagegagg 4740
ccaacaacta cggeaccetg accaagtica cectggtget glacggeace getectgagg 4800
gactgecagt geecoccigaa agoteogglt geaagacceat gaccictage caggecigeg 4880

tootgtgrga ggaaggeite teeoigeace agaagictly cglgeageas igoceaceeg 4820
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gattegetee tcaggigety gacacceact actolacega gaacgacgig gaaaccatea 4880
gagecagegt gigegeteat fogtcacgett cetgigotac Hgteaggga ceageectga 5040
cigactgect giectgeecea fetcacgera goclggacee cgiggageag acotgeteca 5100
gacagictca gtectetegt gaaageccte cacageages gecooctaga cigecaccey 5180
aggtggaage cggecagaga clgegigety gacigetgee ficteaccty coagaggtge 5220
tgoctggtet gagetgoget toategige tgatgiicgt gaccgiptic clagigotge 5280
agetgegeag cggtiiclee Hoagaggcg tgaagglata caccatggas cgoggictga 5340
tcagetacas gggictgect coagaggot! ggeaggagga algeceatct gacagegaag 5400
aYPacgagay acgiggagaa cggacigect loatcaaags tcagagegea ciglaataaa 5480
togatitaat taatageata accoctigog gectctaaac ggoteligag gaottitity 8520
gaaticacce agcliictlg tacaaagigg tgatagelly {cgagaagta clagaggate 5580
ataatcagee ataccacatt igtagaggtt tactigett taaaaaacct cccacaccte 5640
ceoctgaace igaaacaias aatgaalgea aligtigitg ttaactight taltgeaget 5700
tataatggtt acaaataaag caatagcatc acaaatiica caaataaage atifititca 5780

cigeaticta gtigitggtit gitccaaacte atcaaigtat cliateatgt clggate 5817
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FIGURE 29

SEQ 1D NO: 3. Dual Promoter-DENV2 del108C-prM-E & del10B8CDENV-human furin
proprotein bicistronic cassette + DENV2 NS

giggetatgg cagggetige cgocecgacg ttggelgega geeetgggec itcaccegasa 80
cttgoggott gogatoggga aaaggaagaa acgegggegt attggtecca algggatete 120
ggtggogtat cgacagagly ceagonelgy gaccgaacce cgegitialg aacaaacgac 180
ccaacacceg tgogtittat teigtetttt tattgecgtc atagegegay tecticegg 240
tatigicice fteogigitt cagtiagect cooceatcic cogglagege algetctaga 300
ggegegectt attaggetgt cacgagagag gacacgagat titetict tictitcaga 360
ggacgaattt ceatgecgta ceageateey teotegecac gutatctcay agggageagy 420
gtgcaggacc tgcaacacca toggigate ageligeeag aageggtgat gotectcagg 480
gaaggaccte tgtttccgea gicticggie accaccacgg tggticect! geagaagieg 540
aagiccatct casgetigee caggtgecat ggtecagegy tclgogtoty gtalccagag 600
cggtagtigt getggetcac ggggocageg aagitettlg ggatgateat ttcagactee 660
agcacteegt iggaccacayg gotatggelc figggecagt ggcagetett cacttegatg 720
aaagaagoect tctegatett ceaggtoteg teagggegy aticgateea glageccaty 780
teagegtgea cggelctght glectigata geggeagaca tcagetigga gegeagaag 840
gegtectget tetecctcag gogeageeag algtigotgy tgaacactee gaagecgtag 900
tcttccacct ceaggetgtt ccaageacgg Hgglgttag ggeaticgge gatttegggg 960
cogicgatca ggaaggicty giigtggett teggiagaca gaatottage cligecccag 1020
gicticeagg agtatcicag cleggiagae lggaggegea gactgegett gecagegige 1080
algatgecct tgatgicies goleatgaty gicagetica cHogiictc agacaggaty 1140
iggitcagtt cogaggtgat cigeticcac atcaggtict ccagacgggt cacagaiclg 1200
atgoegeaga tgcectecty glgguectic lggatagegg aggecaget! ggatgagett 1260
tcaggctpga actigtactg ctoggiccag glatgeacyt tgtogotgat asagatgeeg . 1320
ctaccacact fcagtteett gtociceag clgaccacge agecgaetgic catgegoceg 1380
colegagate coggglgatc aagicticgt cgagtygatly taastaaaal glaatitaca 1440

glalagtatt Hasltasia tacaaalgat tigataatas tictiattls aciataatat 1500
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attgigityy gligaattas aggteogiat calggagala altaasalga taaccatete 1580
gcaaataaat aaglatitta cigiittegt aacagtitly taatasaasa acclataaat 1620
attceggatt attcatacey tfoccaccate gogogegyat catcacaagt tglacaaaa 18808
aagcaggcla galcitaata cgacteacts {altaatiaa ggalcccaas aaatigaaat 1740
{ftatiitit tiitiggaa tataaatast atgelccagyg geagaggace acfeaagelg 1800
ttcatggeac tegicgeett feteeggttt cteactatee cacceactgt cgglatecty 1860
aagagalgpy geaccalcas gaagageagg golalcaacy tgclgegegy attcaggaag 1820
gagatcgatc gigtgcigan catectgaac cgeaggagac gtacegelgg aalgateate 1980
atgolgatee caaccgigat goooiicsad clgaccatcs gaaacggaga gooccacaly 2040
ategtgicte glcaggaaaa gggeaagage clgotgiica agaccgagga cggeglgaas 2100
atgtgeacco tgatggctat ggacclggge gagetgigeg aagacaceat cacctacaag 2160
igeeccactye tgagacagaa cgageccgaa gacategact getggtgeaas clotaccage 2220
accliggglga colacggeac cigtaccace aclggagage acagaaggga aaagagalet 2280
gtggcectgg tgocccacgt gggtatggga ctggagacce glaccgaaac ciggatgage 2340
teogagggag colggaagea cgoleagaga atcgaaacct ggatictgeg tcacecigga 2400
ftcaccciga tggecgcetat cotggettac accateggea coaccaactt ceagegigee 2480
cigaictica tcotgetgac cgeegigget coaagoatga cealgrgelg categgeate 2520
fccaacaggg acticgtaga ggoagtgice ggegaatett ggotggacat cgigetggas 2580
cacggttcet gegilgactac calggeraag aacaagoecta coctggact cgagetgate 2640
aagaccgaag ccaageagec agetacoety cgeaagtact geategagge caagetgace 2700
gacaccacta clgagtciag gigeccaace cagggigaac clageclgaa cgaguaacag 2760
gacaagagyt teglgtgeaa geactciatg gtggacagay gitogageas cggatgegge 2820
ctgttcggaa agggeggeat cgigacctge gecatgtica colgeaagaa gaacatggag 2880
ggcaagatey fgcageecga gaacclggaa tacaccateg tgatcaccec teactetgga 2840
gaggaacacg clgtgggcaa cgacaccgga aageacggea aggagatcaa gatcacceet 3000
cagtctagea tcaccgagge cgaacigace ggetacggaa cegtgaccat ggaatgeage 3060
cotegeacey goctggactt caacgagaty glgetgolge agatggaass caaggetigg 3120

ctggigeaca ggcaghygtt cotggacely cotctgectt gaotgecagg toctgacace 3180
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cagggeagea aclggatica gaaggagace clggigacct icaagaacee coacgoiaag 3240
aagcaggacg tggtagtact gogelcccag gagggageta tgeacacege tofgaccgga 3300
gecacogaaa feeagalgie cletggaaac clgetghics coggteacct gaagigeaga 3360
cigogtatgg acasgetges gelgaaggga atgiectact clatgigeac cggeaagiic 3420
aagotgotya aggagatege cgaaacccag cacggeaccea tegtoatgag agigeagltac 3480
gagggtgacy geagecectly caagatecca ttegagatea tggacalgga aaagogecac 3540
glgctggges ggetgatcac cgtgaacent alogigaceg aagaggacdtc cecagigaac 3600
alcgaggety aaccoectit cggagacic! tacgiaatca togglotogs goctggecag . 3860
cigaageiga actggticaa gaagogaags iceateggic agatgticga aaccaceaty 3720
agaggegcta agegtatgae catoolgage gacactget! gggactiogg clecctggge 3780
ggegigtica cclctategg caaggetelg caccaggigt toggegeeat cltacggagee 3840
geittcageg gagtgicctg gaccaigaag alccigateg gigigateat cacciggate 3800
ggcatgaaca geaggiceac cicletgage gictcletgg tecteglgoy cglegigact 3980
ctetatcteg gigtggtegt geaggeatga gocccictee cleccccoee cotaacgita 4020
ctggcegaag cegetiggaa taaggeeggt gigigitigt clatalgiga itftccacca 4080
{attgeegte tittggeaat glgagggecee ggaaacctgg cecigictic ttgacgagea 4140
ftcctagoug totitcerct clegoecaaag gaatgeaagy ictgttgaat giogigaagg 4200
aagcagtice telggaaget toettgaagac aaacaacgte tgtagegace ciitgeagge 4260
agoggaaccee cecacalgge gacaggiges wigeggeca aaagecacyt giataagata 4320
cacctgeasaa ggoeggeacaa ccecagigee acgtigtgag tiggatagtt giggasagag 4380
{eaaatgget clectcaage glagicaaca aggagctgas ggatgeccag aaggtaccee 4440
atigiatgyg aatctgatet ggggecteqy tgeacatget acatgtgt tlagtegagg 4500
ttaaaaaage tetaggoeoce cogasccacy gugacgiggt tectitga aaaacacgat 4560
gataagelly ccacaaatge teeagaatog cggiecacty aascictita tggeiategt 4620
cgecttecty cggticetea ctattectee tactgtegot atictgaaga gatggggeac 4680
catcaagaag ageaaggeca teaacgtget gegeggattc aggaaggaga teggtaggat 4740
golgaacate clgascogea goagacgiac cgoeggeaty atcatcatge tgatecccar 4800

cgtgatgget atggaaciga gacctigget gotatogoto glagotgeta ciggeacest 4880
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ggigctgeta geagetgacg cecagggeca gaagaigite accaacacct gggolotgag 4920
aatcccegge ggacctgely fggctaacag cgtggetegt aageacgget tectgaacat 4880
gogacagatt teggtgact actaccactt clggeacege ggagigaces agaggageet 5040
glececacac agaccaagge actecagact goageglgag coccaggtye aglggetgga 5100
acageaggig gecasgegea ggaccaagay agacgtgtac caggagecta cogacceaaa 5180
gitcecceag caglggtate tglcoggogt gaccoagegt gaccigaacy lgasggecge 5220
fgggetcag gottacacey gicacggeat cglgglgtes aleoiggacy acggeatega 5280
gaaggaaccac celgacelgg cogataacta cgaccoagge gotictiteg acglgaacga 8340
cCaggacces gaccotoage caagatacas ccagatgaac gacaacagac atggaaccag 5400
atgtgetgot gaaglggety cigiagetaa caacggegly igoggagto glotagecta 5480
caacgclaga ateggtggeg igegtatget ggalggagaa gigacigatg cigiggaage 5520
tagaagectg ggacigaace caaaccacat ceacatctac tetgecaget ggggtecaga 5580
goatgatgge aagacigigg atgglectye tagacigget gaggaageot icticegegg 5640
cgtgagecag ggaagaggag gictgggaag catcticgly tgggceticlg glaacggegg 5700
aagagageac gaclecigea actgegacgg astacaccaac telatctaca cectgageat 5760
cagcleeget acceagticg gtaacgigee clggtactce gaagectget clagecacect 5820
ggetaccace tactcctoly geaaccagaa cgagaageag ategigaces cegacctgeg 5880
tcagaagige accgaalcte acactggeac cleegectet gefectetgg cigetggaat 5040
categeecty accelggagy ctaacaagaa colgaccigg cgegacatge ageacciggt 8000
ggigeagace tecaagecag cicaccigas cgecaacgac tgggetacca acggegiggg 6060
saggaagaly ageeaciott acggttacgy tetgetogat gotgatgeta gatagecet 6120
ggcteagaac tggaccaceg tggeceeica gegeaagige ateategaca tectgaccga 6180
gectaaggac atcggaaaga gactggaagt gegtaagace gigacegett goctgggaga 6240
goecaancas atcaccagac iggaacacge ccaggotegt ctgaceetgt cltacaacag 6300
acgtggagac ciggecatce acciggigte tccaatggge accegeagea coctgeigge 8360
tgetaggeea cacgactaca gegecgacgg aticaacgac tgggetitea igaccaccca 6420
clootgggac gaggacectt clggigaaly gatgciggag alcgaaaaca ccagegagoe 8480

caacaactac ggcacceciga ceaagitcac cotggtgely tacggeacey clccigaggg . 6540
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actyccaghy ceecctgana getcegatty caagacediy acclotagec aggeetgogt 8800
gototgrgag gaaggetict coclgeaces gaagictige glgeageact geccacoogy 5680
fegetect cagoigolgg acacceacta clotaccgag ascgacgigy saaccatcag 6720
agceagegly {gegetectt gieacgetic cigigetact igicagggac cagecctgac 8780
tgacigecty tectgeceat cicacgeeag cotggaccer glggageaga cotgetecag 6840
acagiclcag fectelogly aaageccice acageageag ceecctagac tgecacecga 6900
ggiggaagee gaccagagac tgogiactay scigotgert tclcaccige cagagglgat 8980
ggctgotety sgctgegett teatoglaat golgitcgl scogigtice ggigotges. 7020
gotgoegeage gottictoct fcagaoyegt gaagotglac accatggace gogatcigat 7080
cagctacaag ggtctgectc cagaggetig goaggaggaa tgeecalcty acagegaaga 7140
ggacgaggga cglggagaac ggactgoctt catcaaagat cagagegeac tgtaataaat 7200
cgatitaat aatageataa cocotigggy cotctaaacg gutctigagg gattititgg 7260
agticaccca gelttctigt acaaagiggt gatagetigt cgagaagtiac tagaggatea 7320
taatcageca taccacatit gtagaggtit tactigettt aaaaaaccic ccacaccice 7380
cectgaacet gaaacalaaa algaaigeaa Hgligtigt taactightt attgcaget 7440
aatggtta caaataaage aatageaica caaatttcac aaataaagea itfttitcac 7500

fgcaitctag ttgtaottig tecaaactes toaalgiate tHateatgle tggale 7556
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FIGURE 30

SEQ D NO: 4. Dual Promoter-DENV2 del108C-prM-E & human furin proprotein
bicistronic cassette + DENV2 NS1

giggctatgg cagggettge cgecccgacg ttggetgega geeelgggec ficaccegaa 80
citggggat! gggotggoga aaaggaagaa acgegggegt atiggiceea atggggtete . 120
gatggggtat cgacagagiy ceagecctyy gaccgaacce cgegittatg aacsaacgac 180
ccaacacceyg tgogititat ieigictitt {attgeegte atagegeggg Hoctlcogg 240
tatigtctee Hoogigitt cagtiagoct cecccateic cegglagege atgetetaga 300
ggegegectt attaggelgt cacgagagag gacacgagat tictictit tetttcaga 360
ggacgaatlt ceatgeegta coageateog toectegecac gglatctoag aggggacagy 440
gigcaggaace tgcaacacca tteggtyate agotigecay aagegatogt gutectcagg 480
gaaggaccie tgittcegea gleticggte accaccacgg tggicectt geagaagicg 540
aagtecatct caagettgee caggtgecat ggtecagegg tetgggtotg glatccaggg 600
cogtagtigt gelggoteac ggggecageg aagitctilg ggatgateat ttcagactee 660
agcactecgt tggaccacag ggtgtogete igggecagt ggeagetett cacttegatg . 720
aaagaagoect tctegalett cecaggtgteg teagggegy aticgateea glageccaty 780
tcagegigea cggetcight glecttgata geggeagaca teagetigga glcgeagaag 840
gegtectget telccetcag gegeagecag atgtigolgg tgaacactee gaageegtag 900
feticcacet coaggoigh coaageacgg tigolgttag gooaticgge gotitegggg 880
cegtogatca ggaaggictg gigtggett teggtagaca goalctiage ctigecceay 1020
gicticeagg agiatcicag cleggliogae ggggacgea gacigegett gecagegige 1080
atgatgeeet igatgteice ggteatgaty gieagettea citegitelc agacaggalg 1140
fggticagtt cggagatgat cigeticeac atcagatict ccagacaaot cacagatctg 1280
atgecgeaga taccotecty glgggecttc tggatagegy aggaccagett ggatgagelt 1260
tcaggcetoga actigtacig cloggtceag glatgracgt totegotagat aaagalgecg 1320
cltaccacadct teagitcc! glicotooay clgaccacge ageogeigle calgoggosy 1380

cotegagate ceggotgate aagicticgt cgaglgatig taastaaaat glaattiaca 1440
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glatagiatt Htaataata tacaagigat tigataatan teltatita aclataatat 1500

attgtaligg gitoaatiaa aggtcegiat catggagaia altaasatga taaccalele 1560
geasataaal aagiatitta cigitticgt aacagtitly taataaasaa acctataaat: 1620
atfceggatt altcatacey teccaceate gggogeggat calcacaagt figlacaaaa 1680
aagcaggeta gatcttaata cgacicacta tattaattaa ggateccaas aaatigasat 1740
tatittt iltggaa tataaataat atgotecagy geagaggace acteaagetg 1800
ficatggeac teglegeett olceggttt cleactatos cacceatigi cgatatecty 1860
aagagalggg geaccatcaa gaagageaag gotatcaacy igotgegegy attcaggaag 1820
gagategyic glatgctgaa calcctgaac cgoaggagac gtacegetgg aatgatcate 1880
atgetgatoe caaccgtgat ggectoeac clgaccacca gaaacggaga geoecacaty 2040
atcgigtcie gtcaggaaaa gggcaagage cigetgtica agaccgagga cggogtgaac 2100
atgigcacec igatggetat ggacciggoe gageigigeg aagacaccat cacctacaag 2160
tgeccactge tgagacagaa cgageccgaa gacategact getggigeaa clotaccage 2220
acctgggtga cctacggeac cigtaccace aclggagage acagaaggga aaagagatet 2280
gtggecclgyg tgecceacgt ggatatggga clggagaccee glaccgaaac ciggalgage 2340
{ccgagggag celggaagea cgclcagaga atcgaaacct ggatictgeg tecaceeigga 2400
ftcaccriga tggecgetat cotggetiac aceatcggea coaccaactt ceagogigee 24860
cigatctica tecigetgac cgeegigget ceaageatga ceatgegelg caleggeate . 2520
weeaacagag actogigga gagagtgtes ggeggatett gggtggacat ogigetggaa 2580
cacggticet gegtgactac catggecaag aacaagecta cectggactt cgagetgate 2640
gagacegaag coaageagee agetacecty ogoaagiact geategagyge caagetgace 2700
aacaccacta cigagtctag glgeccaace cagggtgaac clageolgaa cgaggascag 2760
gacaagaggt tegigtgeaa geacictatg giggacagyg giiggogeas cggatgegge 2820
ctgticggaa agggeggeat cgigacotge gecalgiica cclgeaagas gaacatggag 2880
ggcaagatcg tgeagecega gaacciggaa tacaccateg igalcaceee teactetgga 2940
gaggaacacg clgtgggcaa cgacaccgga aageacggea aggagatcaa gatcacceet 3000
cagictagea tcaccgagge cgaacigace goclacggaa coglgaccat ggaatgeage 3060

cetogoaceg gectggact! caacgagalg glgelgelgeagatggeaaa caaggetige 3120
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ctggigraca ggeagtyott cotggacely cotctgoctt gaotgecagg toctgacace 3180

cagggeagea aclggatica gaaggagace clggigacet icaagaacer ccacgetaag 3240
aageaggacy tagtaglact gggotcecay gagggageta tgeacacege tetgacegga 3300
gecaccgaaa tecagalgic clclggaaac cigotgiics coggteace! gasgtgcaga 3380
clgegtatgg acaagetgea golgaaggoa atgicctact clatgigeac cggeaagiic 3420
aaggtagtoa aggagatcge cgaaacceay cacggcacca toglggigag agigeagiac 3480
gaggotgacy geageectly caagalccea tegagatlea fggacclgaa aaagegecae 35840
gigelaggea goolgatcac cgigaaceot aleglgacey asaaggactc cecagigaac 3600
atcgaggcety aaceccctt cggagactet tacgigates fegalgtgga gectggesag 3600
ctgaagelga actggiticaa gaagggaage fecategate agalgitcga aaccaccaltg 3720
agaggegceta agogtatgge catectggge gacactgett gggacttcgg cloectggge 3780
ggegtotica cotctategg caaggetetg caccaggigt teggegeeat ctacggagee 3840
gelttcageg gaglgiectg gaccalgaag alectgateg glgigateat cacetggate 3900
ggcatgaaca geaggticcac clotctgage gictetetgg tecteglggg cgtegigact 3860
cictatcteg gigtggtegt geaggeatga gocecictee clecceecee eotaacgita 4020
ctggeegaag cegettggaa taaggecggt gigtgtitgt clatalgiga tittccacca 4080
fatigeegic tttiggeaat gtgagogeee ggaaacelqg ceclgietic ttgacgagea 4140
ftectagoag teticecet cfegecaaag gaalgeaagy icigtigaat glegigaagg 4200
aagceagtice tetggaagot tcttgaagac aaacaacgic igtagegace ctifgeagge 4260
ageggaacce cocacclgge gacaggigee telgeggeca aaagecacgt glataagata 4320
caccigeaaa ggegugcacaa cocsagigee acgligigag tiggatagtt giggasagag 4380
{eaaatgget clectcaage glagicaacs aggagetgas gyatgeccag aaggtaccee 4440
attgtatggg aatctgatot ggagectegy tgcacatget tHacalgigt ttagtegagg . 4500
ttaazaaage elaggeose cegaaccacy gagacgigot tectitga asaacacgat 4580
gataagetlg ccacaaatgg aactgagace ftggotgelg tgaatogtag cigetactgg 4620
caccelggly cigetageag clgacgeeca gggecagaag gigticacea acacciggge 4680
tgtgagaate cocggeggac clgelgigge teacagogiy goetegtaage acggeticet 4740

gaacciggga cagatiticg gtgactacta coactielgg caccgeggag tgaccaagay 48060
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gageoigice ccacacagac caaggeactc cagacigeag cgligagoeee agatgeagty 4880
gelggaacag cagglggeca agegeaggac caagagagac gigtaccagg agectaccga 4820
cccaaaglic coccageagt ggtatolgie cggegigace cagegigace tgaacgigaa 4980
ggcegetigg getcaggatt acaccggica cggeategly gtgtecatee tggacgacgg 5040
catcgagaag aaccaccetg acciggeegy taactacgac ceaggegett cittcgacgt 5100
gaacgaccayg gacceegace cteagecaag alacacecag algaacgaca acagacatgy 5160
saccagaigt golggigasg iggotgeigt ggctaacaac gocgtotocg gagtaogigt 5220
ggcctacaac golagaaicg gtggegtges tatgclgoat ggagaagios clgatgeigt 5280
ggaagolaga ageclgggac igaaccoaaa coacatecac atctactolg coageiggog 5340
teeagagqgat gatggaaaga otgigaaigg teclgetaga ciggetgagg aagecitelt 5400
ccgeggegty agecagggas ggggaggatct gggaageate ttegigiggy cttctggtaa 5460
cggeggaaga gageacgact cotgeaacty cgacggatac accaacticta tetacaccct 5520
gageateage {cegetacee agiteggtaa cgtgeecigg taclecgaag cotgetetag 5580
caccetgget accacctact colclggeaa ceagaacgag aageagatcyg fgaccaccga 5840
cctgegicag aagigeacceg aalctcacac tggeaccice gecictgeie ciclggetge 5700
iggaatcate geectgacee tggaggetaa caagaaccly acclggegeg acatgeagea 5760
cotggtgatg cagaccteea agecagelca cotgaacgee aacgactggg claccaacgg 5820
cgtgggaagg aaggtgagec acteltacgg Hacgalclg clggatgetg gigetatggt 5880
ggecetgget cagaactgga ccaccgigge cocteagege asgtgeatea tegacatect 5840
gaccgagect aaggacateg gaaagagact ggaagigegt aagaccegiga cogetigeet 6000
gugagagece aaccacatca ceagactgga acacgeccay getegiciga coctgictta 8080
caacagacgt ggagaccigg ceatecacct ggtgicteca atgggeacce geageaceet 6120
getggetget aggecacacg actacagege cgacggatic agegactgag clitcatgac 6180
cacccactes igggacgagy acoctictyg igaatagaty olggagaleg aasacaccay 6240
cgaggecaac aactacggea coeclgaccaa gicacectg gigctgtacy geacegetee 8300
tgagggacty ccagtgeece cigaaagete cggtigeaag accotgacct ctagecagge 6380
ctgcotooty gegaguasg gettetecet goaccagaay toligegige ageactgece 8420

acceggatic goteetcagq tgotagacac coactactct acogagaacy acgtggaaac 8480
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catcagagee agegtatgeyg clietigtca cgelicetat gotactigte agagaccage . 6540
celgacigac tgecigteet goocatelea cgecagecty gaccoegigg ageagaccly 6600
clecagacag tetcaglect clegigaaag coctecacay cageageccee clagaciger 8660
accegagoty gaageegges agagacigeg tgotggacty ctgecticle acctgecaga 6720
gatagigart gatctgaget gogetiicat cotgotagty Hoglgaceg tgticetggt 6780
geotgcagelg cgeageggt! tctecticag gogegigaag gigtacacea tggaccgegg 6840
{cigatcage tacaagogte tgectecaga goctiggeag gaggaatgee calclgacag 6800
cgaagaggac gagagacgio gagaacgyac tgocticale aaagatcaga gogeacigta 6860
ataaatcgat Haaltaata geataaccee iggggocic taaacgggtc Hgaggoglt 7020
titggaatt cacceaget ictiglacaa agtgataata getigtegag aagiactaga 7080
ggatcataat cagocatace acattigtag aggitttact igctttaaaa aacctcccac 7140
accicecect gaacctgaaa catasaatga afgeaatigt igitgitaas tigtitaltg 7200
cagettatas iggitacaaa taaageaata geatcacasa tllcacaast aaageatitt 7260
titcactgea tictagitgt gotitgiceca aactcatcaa igtatcttat catgtetgga 7320

tc 7322
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FIGURE 31

SEQ D NO: 5. Dual Promoter-Heterologous ZIKY del108C-prMi-E & del108CDENV2-
human furin proprotein bicistronic casselte + ZIKV NS1

giggetatgg cagggetige cgocecgacg ttggelgega geeelgggec tteaccegas 80
cttgoggott gogatoggga aaaggaagaa acgegggegt attggtecca algggatete 120
ggtggogtat cgacagagly ceagonelgy gaccgaacce cgegitialg aacaaacgac 180
ccaacacceg tgogtittat teigtetttt tattgecgtc atagegegay tecticegg 240
tatigtcice fteogigit cagtiagect cooceatcic cogglagege atgetetaga 300
ggcgegectt attatgeagt caccatigac cltactaagt tactiicigg tiotiicelg 360
ggocttatet coaticcata ceaacageea tetifagece ggaacgacag fggggaeatt 420
gtgcactece tgeageaces Hectegale accoticege tigeagiggt tgatcteaga 480
gatgatccic tigiiceaca tgiticetcr acgiggacct tagigectag geaticctea 540
aaccgaatit caagcictic acigigecat ggeocttica ittgggteat glageectet 600
ciggtatigt gatggotgag tggeccaget aaagactigg glatgatcag ateactctet 660
{otaticeat cigiccacaa igtgigggac ttiggocalt cacalghitt catctegate 720
agatgggeec tettcagect ceatgigica tetteteac tetcaateea glagectaga 780
teacigtgta cagecicctt fcccttaaca gotgticeaa taacggelgg atcacactet 840
aatgaataat clictctaac ctigagecag acactagigt gaaataccce gaacceatga 900
fectccacaa gaaagetgtt coatgetela fotitgagty ggeaticctt cagtgigica 860
ceatccacga caaagoigh atiigictt gotgololgs cgasglacgs titcccceaa. 1020
goeeticcage cglggggeag clegitcaca ggeacgggea ateletgiag acotetecag 1080
alggogtttd ftacagaice cacaacgace gloagtigas clecaticte Hocaggatt 1140
goghigaget cocctictac igatctccac atgatgitit coalteitga aacagaggag 1200
atcocacaga tacestctic coaggetige igactgely clgecaatet acgggaygag 1260
tcaggatggt acitgtacct gicoctecag gettcaacgt cgliatagac gaacaccect 1320
gtacegeate teglotectt ctiigagaayg tccaccgage accocacate catgeggorg. 1380
colegagate coggglgatc aagicticgt cgagtygatly taastaaaal glaatitaca 1440

glalagtatt tHasltasia tacaaalgat tigataatas tictialtis aciataatat 1500
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attgigityy gligaattas aggteogiat calggagala altaasalga taaccatete 1580
gcaaataaat aaglatitta cigiittegt aacagtitly taatasaasa acclataaat 1620
attceggatt attcatacey tfoccaccate gogogegyat catcacaagt tglacaaaa 18808
aagcaggcla galcitaata cgactcacts {altaatiaa ggalcccaas aaatigaaat 1740
tHtafittit tittggaa tatanataat atgeigeteg gacacggeee taticgtatg 1800
glgctegeta tectogectt toteaggtitt acegetatea agectagicet goglcteate 1860
sacagatgoo glageglaga caagaaggag gotalggasa {oatcaagaa glicaagaag 1920
gacciggeog clatgoigag aatcatcasc golcgtasgg agasgaagog cagoogiges 1880
gacacciely igggaatogt gggicigolg clgaccacey clatggaige tgagotgace 2040
agaagagget cogectacta catgtacelg gacaggaacy acgelggaga agecatetet 23100
ttceceacea coctggotat gaacaagige tacatccaga icatggacct gggacacaty 21680
igegacgeca ceatgageta cgagtgeeca atgetggacg agygtgtaga accogacgac 2220
glggactget ggtgeaacac caccageace igggtgotgt acggaaceig ceaccacaag 2280
aagggigaag ctegeaggte cagacgtgec gigaccotge cttcocacte taccegeaag 2340
cigcagacca ggtcceagac clggetggag tctegegaat acaccaagea celgalcege 2400
giggagaact ggatciicag gaacccliggt tiegetetgg cegelgetge tategetigy 2460
cigetgggaa gotecaccic ceagaaggale atctacclgg tealgatect golgategee . 2520
cefgetiaca geatcagatly categgegly ageaacegly acticglgga gogeatgtet 2580
ggcggaacct gogtggacgt ggtgctggaa cacggtgget gegigacegt galggetcag 2840
gacaagccaa ccgicgacat cgagetagty accaccacey igictaacat ggecgaggty 2700
cgeagotact golacgaage cageateage gacatggeot clgacageag gigeccaace 2780
cagggegaay cttacctgga caageagict gacacccagt acgigtgesa gagaaceety 2820
glggacegly gatggagtaa cggetgegga clgiteggea agggeagect ggigaccige 2880
golaagiicg cctgetecaa gaagaigace gacaagicta tecageeaga gaseciggaa 2040
tacagaatca tgctgiotgt goacggetce cageaciclg gaatgategt gaacgacace 3000
ggacacgaaa ccgacgasaa cagagecaag giggagatea ceectaactc tccacgtgee 3060
gaagetacee tgogaggattt cggeagoety goactggact gigageetog taccgaecty 3120

gacticteeg accigtacta cotgacoatg aacaacaage actggeiggt geacaaggaa 3180
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tggticcacy acateocact gecalggoac geoggigety acactggaac cocacactgy 3240
Facaacaagy aggctolggt guagiicaay gacgercacy cizagagaca gactgiagly 3300
gigetagatt cecaggagyg tgotgigeac accgeoetyg ciggagetet ggaggetgaa 3360
atggacgaly ccaagggecy ctgtetage goteacciga agigoegect gaagatggac 3420
aagelgagac tgaaggacgt glectactet cigtgeaceg ocgettfcac cticaccaay 3480
atcccigety aaaccetgea cggeacegly accglggaag tgeagtacge tggaacegat 3540
ggtecatgea aggtgectye teagatggee glogacalge agaccolgac ceclgiggga 3600
ggecigates cogocaacos agigateace gagiclacoy aagacageaa galgaigetg. 36860
gagelggace cleocliogy cgacagetac ategigateg gagigagioa saagaagate 3720
acecaccact ggracaggag cggoageace ateggeaagyg ctitcgagge tacogigege 3780
ggegotaaga gastggeogt getgggegac actgetigog acticggaag cglgggogga 3840
gecctgaact coctgggeaa gggaatecac cagateticg gegecgettt caagiccetg 3800
flegotggea igageigglt cleccagaie cigateggaa coctgetgat giggeigggt 3980
ctgaacacca agaacggclc tatcagecty atgtgecteg cictegatag cotgetgatt 4020
titctctcta cegeagtete cgeatgagee ceteteecte coocceeect aacgliacty 4080
gecgaageeg ctiggaataa ggeeggtglg igitigicta tatgigatit tccaccatat 4140
fgeegtctit tggeaatgly agggeccggs aacotggece tgtctictty acgageatic 4200
ctagggagtet fieeectete gecaaaggaa fgeaaggict giigaalgic gigaaggaag 4260
cagtteeict ggaagetict tgaagacaaa caacgicigt agegaccett tgeaggeage 4320
ggasaccoece acclggegac aggigecict geggecaaas gocacgigla taagatacac 43880
cigeaaagge ggcacaacce cagigeeacy tiglgagtty gatagiigly gasagagica 4440
aatggctele cleaagegta gicaacasgg gactgaaggs fgeccagaag glaccceatt 4500
glatgggaat clgatctggg geeteggige acatgettia calgigitta glcgaggita 4560
aasaaagolct agQeocceoy aaccacgysg acgtqotitt cotttgaaaa acacgatgat 4620
aagetigeea caaatgotee agagtegegg eeacigaaa ciclitatgg ctctegtege 4680
citectgegg tectecacta tiectectac tgtogatatt ctgaagaggt ggogeaceat 4740
caagaagage aaggecatea acglgelgey cggaticagg aaggagateg gltaggatget 4800

gaacatcoly aaccgeagga gacgtacege cggeatgate atcatgetga tecccacegt 4860
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gaiggetaty gaactgagac citgoctoet gtoogtogty golgotactg geaceetggt 4820
gelgetagea golgacgeee agggoecagas gatgitcace aacaccigyg ciglgagaat 4880
coceggegga cotgetglag claacagegt gocteglaag cacggetice tgaacctggg 5040
acagattiic ggtgactact accacaly goacegegys glgaccaaga ggageeigle 5100
cecacacaga ccaaggeact ceagactgea goeglgageee caggigeagt ggctggaaca 5180
geagglagec aagegeagga ccaagagags cgiglaccag gagoctaceg acccaaaght 5220
cococagoag igglatelgh coggogtgac coagegigac clgaacgiga aggeegeity 5280
gactoaggot tacacegatc acggoategt gotglocate clggacgacy geatcgagaa. 5340
gaaccaccet gacclggesg giaactacga cooaggeget totticgacy fgaacgacea 5400
ggaccocegac celcagocaa gatacaceea gatgaacgac aacagacatg gaaccagaty 5460
tgctggtgas giggelgelg iggotaacaa cggegioglge ggaotogoty fggoctacaa 5520
cgctagaate ggtggegtge gtatgetgga tggagaagiy actgatgelg tggaagetag 5580
aagectggga clgaacccaa accacalcea calctactcl gocageiggyg giccagagga 5840
tgatggaaag actgtggatg gtectgetag actggetgag gaagectict teegeggegt 5700
gageeaggge aggggaggic tgggaageat ctlogigigy getictggta acggeggaag 5760
agagcacgac tcctgeaact gegacggata caccaacict afctacacce tgageatcag 5820
cicegetace cagttcgata acgigecctg glactcegaa gootgetcta geaceoigge 5880
faccacciac teciclggea accagaacga gaageagate gigaccaceg acclgegica 5940
gaagtgrace gaaletcaca ctggeaccte cgectotget celotggetg clggaatcat 6000
cgecctgace ctggaggeta acaagaacct gacciggege gacaigeage acctggtagt 6080
geagacctee aageeagete acclgaacge caacgaclyg getaccaacyg gegigagaag 6120
gaaggigage caclettacy gitacggtct getggatget gatgetatgg tggeectgge 8180
tcagaactyg accacegigg coecctcageg caagigeaic atcgacaice tgaccgagee 6240
taaggacatc ggaaagagac tgyaagigeg taagacegly accgotigee tgggagagee 8300
caaccacatc accagactgg aacacgecea ggetegietg accctgictt acaacagacg 6380
tggagacctg gecatecace tggtgtetee aatgggeace cgeageaccee tgotggetge 6420
taggocacac gactacageyg coganggalt caacgacigg gotifcalga ccacecactic 6480

clgggacgag gaccoticly otgaatgggt gotggagate geaaacacea gogaggecaa 8540
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cagctacgge acceigacea agitcacceet galgotatac ggeaccgeic cigagggact 8600
geecagigeoe cotgaaaget coggiigraa gaccotgace totagecagg cetgegiggt 6880
glgegaggas ggoticiece Wgeaccagaa gicligegty cageactgee caccoggatt 6720
cgetectcag glgctggaca cecactacte taccgagaac gacgiggaaa ccafcagage 6780
cagegtatge golectigic acgetfccly tgctactigt cagggaccag ceolgactga 6840
ctgecigiee tgeceatete acgecagoct ggaceeegty gagoagacct getccagaca 6800
gictcagier fetegigaaa gooctecaca geagoageee celagacige caccegaggt 6960
ggaageegge cagagacige gigotggad gotgeotict caccigeeag aggicgiage 7020
tggtctgage tgogettica tegtgclggt gttegigace gligiicotgg tgctgeaget 7080
gegeagegut ticteottoa goggegtgaa gotgtacace atggacegeg giclgatcag 7140
ctacaagggt clgectccag aggctiggea ggaggaatge cealclgaca gogaagagga 7200
cgagggacgt ggagaacgga cigecttcat caaagatcag agegeactgt aataaatcga 7260
{itaattaat ageataaccee ctiggggect claaacggot ctigaggggt itttiggaat 7320
tcacccaget tictigtaca aagtggigat agetigtega gaagtactag aggatcataa 7380
tcagecatac cacattigta gaggititac Higeitiaaa aaacciccca cacciceece . 7440
igaaccigaa acataaaaly aatgeaatty Hgtigitaa ciigittait geagettata 7500
atgottacaa ataaagoast ageatcacaa alitcacaaa taaageatft ithicacige 7560

atictagtta tggtitgtee aaactcatca algtalctia tealgictgg ate 76813
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FIGURE 32

human furin proprotein bicistronic casselte + ZIKV NS1

giggetatgg cagggetige cgocecgacg ttggelgega geeelgggec tteaccegas 80
ctigoggott gogatoggga aaaggaagaa acgegggegt attggtecca algggatete 120
ggtggogtat cgacagagly ceagonelgy gaccgaacce cgegitialg aacaaacgac 180
ccaacacceg tgogtittat teigtetttt tattgecgtc atagegegay tecticegg 240
tatigtcice fteogigit cagtiagect cooceatcic cogglagege algetctaga 300
ggegegectt attatgeagt caccatigac ctiactaagt tactiicigg tetticetg 360
ggocttatet coaticcata ceaacageea tetifagece ggaacgacag fggggaeatt 420
gtgcactece tgeageacea ticetegale accctionge tigeagiogt tgatctecaga 480
gatgatccic tigiiceaca tgiticetcr acgiggacct tagigectgy geaticotea 540
aaccgaatit caagcictic acigigecat ggeocttica ittgggteat glageectet 600
ciggtatigt gatggotgag tggeccaget aaagactigg glatgatcag ateactctet 660
{otaticeat cigiceacaa igtgigggac ttiggecalt cacalghitt catctegate 720
agatgggeec tettcagect ceatgigica tetteteac tetcaateea glagectaga 780
teacigtgta cagecicctt fcccttaaca gotgticeaa taacggelgg atcacactet 840
aatgaataat clictctaac ctigagecag acactagigt gasataccee gaacceatga 900
fectccacaa gaaagetgtt coatgetcia totttgagt ggeaticett cagtgtgica 860
ceatccacga caaagoigh atiigictt gotgololgs cgasglacgs titcccceaa. 1020
goeettccage cgtggggeag clegitcaca ggeacgggea stelctglag acctetecae 1080
alggogtittd Htacagaice cacaacgace gloagtigasa clocaticte teeaggatt 1140
goghigaget cocctictac igatctccac atgatgitit coalteitga aacagaggag 1200
atcocacaga tacestctic coaggetige igactgely clgecaatet acgggaygag 1260
tcaggatggt acitgtacct gicoctocag gettcaacgt cgttatagac gaacacccct 1320
gtacegeate tegletectt ctitgagaag tccaccgage accocacate catgeggorg 1380
colegagate coggglgatc aagicticgt cgagtygatly taastaaaal glaatitaca 1440

glalagtatt Hasltasia tacaaalgat tigataatas tictialtis actatastat 1500
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attgigityy gligaattas aggteogiat calggagala altgaaaiga taaccatele 1580
gcaaataaat aaglatitta cigiittegt aacagtitly taatasaasa acclataaat 1620
attceggatt attcatacey tfoccaccate gogogegyat catcacaagt tglacaaaa 18808
aagcaggcla galcitaata cgactcacts {altaaliaa ggalcccaas aaatigaaat 1740
tHtafittit tittggaa tatasataat atgeigeteg gacacggecee taticgtatg 1800
glgctegeta tectogectt toteaggtitt acegetatea agectagicet goglcteate 1860
sacagatgoo glageglaga caagaaggag gotalggasa featcaagaa glicaagaag 1920
gaceiggeeg ctatgeigag aalcatcasc gelegiaagg agasgaageg caggootges 1880
gacacciely igggaatogt gggicigolg clgaccacey clatggaige tgagotgace 2040
agaagagget cogectacta catgtacelg gacaggaacy acgelggaga agecatetet 23100
ttceceacea cectgggtat gaacaagige tacatecaga tealggacet gggacacaty 2160
igegacgeca ceatgageta cgagtgeeca atgetggacg agygtgtaga accogacgac 2220
glggactget ggtgeaacac caccageace igggtgotgt acggaaceig ceaccacaag 2280
aagggtgaag ctegeaggte cagacgtgec gigaccctge cticecacte taccegeaag 2340
cigcagacca ggtcceagac clggelggag teiegegaat acaccaagea cefgalcege 2400
giggagaact ggatciicag gaacccliggt tiegetetgg cegelgetge tategetigy 2460
cigetgggaa gotccaccic ceagaaggale atctacclgg tealgatect golgategee . 2520
ceigetiaca geatcagaty categgegly ageaaccegty acticgigoa gogeatgiet 2580
ggcggaacct gogtggacgt ggtgctggaa cacggtgget gegigacegt galggetcag 2840
gacaagccaa ccgicgacat cgagetagty accaccacey igictaacat ggecgaggty 2700
cgeagctact golacgaage cageatcage gacatggeot otgacageag gigeccaace 2780
cagggegaay cttacctgga caageagict gacacccagt acgigtgesa gagaaceety 2820
glggacegly gatggagtaa cggetgegga clgiteggea agggeagect ggigaccige 2880
golaagticg cctgetecaa gaagatgace ggeaagicta tecageeaga gaacciggas 20840
tacagaatca tgctgiotgt goacggetce cageacicly gaatgategt gaacgacace 3000
ggacacgaaa ccgacgasaa cagagecaag giggagatea ceectaactc tccacgtgee 3060
gaagetacee tgogaggattt cggeagoety goactggact gigageetog taccgaecty 3120

gacticteeg accigtacta cotgacealg aacaacaage actageigat peacaaggaa 3180
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tggticcacy acateocact gecalggoac geoggigety acactggaac cocacactgy 3240
Facaacaagy aggctolggt guagiicaay gacgercacy cizagagaca gactgiagly 3300
gigetagatt cecaggagyg tgotgigeac acegeoctgy ciggagetet ggaggetgas 3360
atggacggly ccaagggecy tetgictage gateacciga agigecgect gaagatggae 3420
aagelgagac tgaaggacgt glectactet cigtgeaceg ocgettfcac cticaccaay 3480
atceetgety aaaccclgea cggeacegly accglggaag tgcagtacge tggaacegat 3540
ggtecatgea aggigectye teagatggee glagacatge agaccelgac coclgigggs 3600
ggecigates cogocaacos agigateace gagiclacoy aagacageaa galgaigetg. 36860
gagelggace cleocliogy cgacagetac ategigateg gagigagioa saagaagate 3720
acecaccact ggracaggag cggoageace ateggeaagyg ctitcgagge tacogigege 3780
ggegotaaga gastggeogt getgggegac actgetiggg acticggaag cglgggogga 3840
gecctgaact coctgggeaa gggaatecac cagateticg gegecgettt caagiccetg 3800
fleggtggea igageiggit clcccagate clgateggaa coctgetgat glggetgggt 3960
clgaacacca agaacggcic tatcagecty atgtgecteg cictegglgg cgigetgatt 4020
titctctcta cegeagtete cgeatgagee ceteteecte coocceeect aacgliacty 4080
gecgaageeg ctiggaataa ggeeggtglg igitigicta tatgigatit tccaccatat 4140
fgeegtictit tggeaatgly agggeccggs aacatggece tgtotictty acgageatic 4200
faggggict Heeeotele gecaaaggaa tgeaaggoict gtigaalgic gigaaggaag 4260
cagtteeict ggaagetict tgaagacaaa caacgicigt agegaccett tgeaggeage 4320
ggasaccoece acclggegac aggtgectct geggecaaaa gecacgigla taagatacac 4380
cigeaaagge ggeacaacec cagigeeacy Hglgagtity gataghigly gaaagagica 4440
aatggctele cleaagegta gicaacasgg gactgaaggs fgeccagaag glaccceatt 4500
glatgggaat clgatctggg geeteggige acatgettia calgigitta glcgaggita 4560
aasaaagolct agQeocceoy aaccacgysg acgtqotitt cotttgaaaa acacgatgat 4620
aagetigeea caaatgotge teggacacgg coctattegt atggtgeteg clatectege 4680
cittcteagy titacegeta teaagectag telggotete atcaacagat ggogtagegt 4740
gogcaagaay gaggetatgy aaatcatcaa gaagitcaag aaggaccigg cogetatget 4800

gagaatcatc aacgetegta aggagaagasa gogeaggoat gecgacacct cigigagaat 4860
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cgtggaiciy clgetgacea cegetatgge tatggaacty agacoligge igolgtgagt 4820

gotggetget actggeacee fggigetget ageagelgac goccagggoer agaaggalolt 4880
caccaacace gagetgiga gaateoocegg cggacctget giggotaaca gogtggeteg 85040
faagracgge ficclgaace tgggacagat Hicggtgac tactaccact {clggesceg . 5100
cggagigacce aagaggagec iglccccaca cagaccaagy cacliccagac tgeagegiga 5160
gecceaggty cagtggetgg aacageaggt ggocaagoege aggaccaaga gagacgigta 5220
ctaggagect accgacccas agliceccea geagiggtat ctgiceggeg tgaccoageg 5280
tgaccigaac gtgaaggeeg ctiggoctca gagttacace ggicacqges togliggigie 5340
caleciggac gacgucalcy agaagaacon coclgacsig gecgutaact acgacccagy 5400
cgctictitc gacgigaacy accaggacee cgaccolcag ccaagataca cocagalgaa 5460
cgacaacaga catggaacca gatgtgotgg tgaagigget getgtggota acaacggegt 5520
gtgeggagty gotgtggect acaacgctag aateggigge gtgegtatge tggatggaga 5580
agigacigat goiglagaag clagasgect gggaclgaac ccaaaccaca tecacatcta 56840
ctctgecage tggggatccag aggatgatgg aaagacigly gatggtectg ctagacigge 5700
tgaggaagcee ficticcgeg geglgageca gggaaggaga ggtelgggas gealctiogt 5780
gigogetict ggtaacggeg gaagagagea cgactectge aactgegacg gatacaccaa 5820
cictalctac accolgagea teagetecge tacecagttc gataacgige cotgglactc 5880
cgaagectge tetageaccee tggetaccac ctactectet ggeaaccaga acgagaagea 5840
gatcgigace accgacctge gicagaagiy caccgaatct cacaciggea ccfoegecte 6000
tgcteetelg getgetggaa {catcgoect gaccoiggag gotaacaaga accigaccty 6060
gogogacaty cageacclgg tggtgcagac clecaageea getcacclga acgecaacga 6120
cigggetace sacggegigg gaaggaaggat gagocactet tacggitacy giclgetgga 6180
tgetggtget atggtggece {ggetcagaa clggaceace giggeceote agogeaaglty 6240
cateategas alocigacey agootaagga catoggaaay agactggaag tgeglaagae 6360
cgigaceget igectgaaag ageccaacea catcaccaga ctggaacacyg ceoaggeteg 6360
totgacecty tcttacaaca gacgtggaga cctggecate cacetggigt clecaatggg 8420
caccegeage accelgetgg clgotagges acacgactac agegoogacy gatlcaacga 8480

ctgggctite algaccaces aclcctggga cgaggaccot ictggigast gaotgotnga 8540
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gaicgaaaac accagegagy coaacaacta cggeaccely accaagiica cecigaiget 8600
glacggeace gelectgagg gactgeeagt geeooclgaa agelooggtt gesagaceet 8660
gaccictage caggeetgeg tggtotgega ggaaggetic fecotgeace agaagielly 6720
cgigeageac fgeccacceg gattegetiee {cagglgaly gacacceact actctaccga 8780
gaacgacgly gaaaccatca gagecagegt glgegetect igtcacgett cotgigetas 6840
tigtcaggga ccagecctga cligactgoct glectgeces totcacgeea geelggacce . 8800
cglggageag acclgeleca gacagicica gloelctogt gaaagootic cacageagea 6380
goocostaga clgocacceg aggtogaage cogocagaga olgogtacty gactgeigee 7020
fictcacclyg ccagaggtay fggciggict gageigeget tteategige fggigttegt 7080
gaccgiagiic clggtgoige agetgegeayg cgottictes Heaggggaey {gaagaigta 7140
caccatggac cgoeggtelga tcagetacaa gggtotgect coagaggott ggoaggagga 7200
atgeecatet gacagegaag aggacgagyg acgtggagaa cggacigect fcatcaaaga 7260
{cagagcegea cigtaataaa tegaitiaat taatageata acccctiggg gectctaaac 7320
gggtctigag gggtitittg gaaticacce agettictly tacaaagigg toatagetty 7380
tegagaagta cltagaggatc ataatcagee ataccacat! iglagagght ftactigett 7440
{aaaaaacct cecacaccie ceectgaace igaaacataa aatgaatgea atigtigity 7500
ftaactigtt tatigeaget tataatgqlt acaaataaag castageatc acaaaittca 7560
caaataaage atittitica cigeaticta gtigigottt gtecaaacie atcaatgtat 7620
cttatcatgt ctggate 7837
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FIGURE 33

SEQ D NO: 7. Dual Promoter-ZIKV del108C-prM-E & human furin proprotein
bicistronic cassetie + ZIKV N§1

giggetatgg cagggetige cgocecgacg ttggelgega geeelgggec tteaccegas 80
cttgoggott gogatoggga aaaggaagaa acgegggegt attggtecca algggatete . 120
ggtggogtat cgacagagly ceagonelgy gaccgaacce cgegitialg aacaaacgac 180
ccaacacceg tgogtittat teigtetttt tattgecgtc atagegegay tecticegg 240
tatigtcice fteogigit cagtiagect cooceatcic cogglagege algetctaga 300
ggcgegectt attatgeagt caccatigac cltactaagt tactitclgg ticticetg 360
ggocttatet coaticcata ceaacageea tetifagece ggaacgacag fggggaeatt 420
gtgcactece tgeageacea ticetegale accctionge tigeagiogt tgatctecaga 480
gatgatccic tigiiceaca tgiticetcr acgiggacct tagigectay geaticotea 540
aaccgaatit caagcictic acigigecat ggeocttica ittgggteat glageectet 600
ciggtatigt gatggotgag tggeccaget aaagactigg glatgatcag ateactctet 660
{otaticeat cigiceacaa igtgigggac ttiggecalt cacalghitt catctegate 720
agatgggeee tettcagect ceatgigica tetteteac toteaateca glagectaga 780
teacigtgta cagecicctt fcccttaaca gotgticeaa taacggelgg atcacactet 840
aatgaataat clictctaac ctigagecag acactagigt gasataccee gaacceatga 900
fectccacaa gaaagetghtt coatgetela fotitgagt ggeaticett cagtgtgica 860
ceatccacga caaagoigh atiigictt gotgololgs cgasglacgs titcccceaa. 1020
goeettccage cgtggggeag clegitcaca ggeacgggea stelctglag acctetecae 1080
alggogtittd Htacagaice cacaacgace gloagtigasa clocaticte teeaggatt 1140
goghigaget cocctictac igatctccac atgatgitit coalteitga aacagaggag 1200
atcocacaga tacestctic coaggetige igactgely clgecaatet acgggaygag 1260
tcaggatggt acitgtacct gicoctocag gettcaacgt cgttatagac gaacacccct 1320
gtacegeate teglctectt ctiigagaag tccaccgage accocacalc catgeggorg 1380
colegagate coggglgatc aagicticgt cgagtygatly taastaaaal glaatitaca 1440

glalagtatt Hasltasia tacaaalgat tigataatas tictialtis actatastat 1500
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attgigityy gligaattas aggteogiat calggagala altaaaalga taaccatele 1580
gcaaataaat aaglatitta cigiittegt aacagtitly taatasaasa acclataaat 1620
attceggatt attcatacey tfoccaccate gogogegyat catcacaagt tglacaaaa 18808
aagcaggcla galcitaata cgactcacts {altaaliaa ggalcccaas aaatigaaat 1740
{ftatiiit tittiggaa tataaataal algcigeteg gacacggeec {aticgtatg 1800
glgctegeta tectogectt toteaggtitt acegetatea agectagicet goglcteate 1860
sacagatgoo glageglaga caagaaggag gotalggasa featcaagaa glicaagaag 1920
gaceiggeeg ctatgeigag aalcatcasc gelcgtasagg agaayaageg caggootges 1880
gacacciely igggaatogt gggicigolg clgaccacey clatggaige tgagotgace 2040
agaagagget cogectacta catgtacelg gacaggaacy acgelggaga agecatetet 23100
ttceceacea coctggotat gaacaagige tacatecaga icatggacct gggacacaty 2180
igegacgeca ceatgageta cgagtgeeca atgetggacg agygigtaga accogacgac 2220
glggactget ggtgeaacac caccageace igggtgotgt acggaaceig ceaccacaag 2280
aagggtgaag ctegeaggte cagacgtgec gigaccctge cticecacte taccegeaag 2340
cigcagacca ggtcceagac clggetggag telegegaat acaccaagea colgatcege . 2400
giggagaact ggatciicag gaacccliggt tiegetetgg cegelgetge tategetigy 2460
cigetgggaa gotccaccic ceagaaggale atctacclgg tealgatect golgategee . 2520
ceigetiaca geatcagaty categgegly ageaaccegty acticgigoa gogeatgiet 2580
ggcggaacct gogtggacgt ggtgctggaa cacggtgget gegigacegt galggetcag 2840
gacaagccaa ccgicgacat cgagetagty accaccacey igictaacat ggecgaggty 2700
cgeagctact golacgaage cageatcage gacatggeot otgacageag gigeccaace 2780
cagggegaay cttacctgga caageagict gacacceagt acgigigesa gagaaccety 2820
glggacegly gatggagtaa cggetgegga clgiteggea agggeagect ggigaccige 2880
golaagticg cctgetecaa gaagatgace ggeaagicta tecageeaga gaacciggas 20840
tacagaatca tgetgtetgt geacggetec cageactelg gaatgategt gascgacace 3000
ggacacgaaa ccgacgasaa cagagecaag giggagatea ceectaactc tccacgtgee 3060
gaagetacee tgogaggattt cggeagoety goactggact gigageetog taccgaecty 3120

gacticteeg accigtacta cotgacealg aacaacaage actageigat geacaaggaa 3180
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tggticcacy acatcecact gocatggeac gecgatgety acactggaae cccacactgy 3240

Facaacaagy aggctolggt guagiicaay gacgercacy cizagagaca gactgiagly 3300
gigetagatt cecaggagyg tgotgigeac acegeoctgy ciggagetet ggaggetgas 3360
atogacagly ccaagggecy totgtotage goteacciga aglgecgect gaagsiggae 3420
aagelgagac tgaaggacgt glectactet cigtgeaceg ocgettfcac cticaccaay 3480
atcccigety aaaccetgea cggeacegly accglggaag tgeagtacge tggaacegat 3540
ggtecatgea aggigectye teagatggee glagacatge agaccelgac coclgiggga 3600
ggecigates cogocaacos agigateace gagiclacoy aagacageaa galgaigetg. 36860
gagelggace cleocliogy cgacagetac ategigateg gagigagioa saagaagate 3720
acecaccact ggracaggag cggoageace ateggeaagyg ctitcgagge tacogigege 3780
ggegotaaga gastggeogt getgggegac actgetiggg acticggaag cgligggogga 3840
geectgaact coctgggeaa gggaatecac cagaicticyg gegeegetit caagiceetg 3800
fleggtggea igageiggit clcccagate clgateggaa coctgetgat glggetgggt 3960
clgaacacca agaacggcic tatcagecty atgtgecteg clctegglgg cgigetgatt 4020
titctctcta cegeagtete cgeatgagee ceteteecte coocceeect aacgliacty 4080
gecgaageeg ctiggaataa ggeeggtglg igitigicta tatgigatit tccaccatat 4140
fgeegtictit tggeaatgly agggeccggs aacatggece tgtotictty acgageatic 4200
ctaggggtet ttecectete gecaaaggaa igeaaggtet ghtgaalgic gigaaggaag 4260
cagtteeict ggaagetict tgaagacaaa caacgicigt agegaccett tgeaggeage 4320
ggasaccoece acclggegac aggtgectct geggecaaaa gecacgigla taagatacac 4380
cigeaaagge ggeacaacec cagigeeacy tigtgagtty gataghigly gaaagagica 4440
aatggctele cleaagegta gicaacasgg gactgaaggs fgeccagaag glaccceatt 4500
glatgggaat clgatctggg geeteggige acatgettia calgigitta glcgaggita 4560
aaaaagolct agQeocceoy aaccacgysg acgtqotitt cotttgaaaa acacgatgat 4620
aagctigeea caaatggaac tgagacctig getgetglgg gtogtggoty clactggeac 4680
cctggtgetg ctageagetg acgeccaggy coagaaggig ticaccaaca cotgggetgt 4740
gagaatcoee gaoggacely cigiggctaa cagegigget cgtaageacyg gettectgaa 4800

cetgggacag attttegaty actactacca cictggeac cgoggagiya coaagagaag 4880
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cetgloccea cacagaceaa ggeactocag actgeagegt gageecoagy igeagigget 4820
ggaacageag glggecaage geaggaceaa gagagacgty taccaggage claccgacce 4880
aaagitecee cageagiggt atetgicegy cgtgacecag cgigacetga acgtgaagge 5040
cgettggget cagggtiaca coggteacgy categtggty tecatoctgg acgacggeat 5100
cgagaagaac caccetgace fggerggtaa clacgaceca ggegetictt fegacgtgaa 5160
cgaccaggac ccegacecte agecaagata cacceagaty aacgacaaca gacalggaae 5220
cagatgtoet gotgaagigy clgolgigge taacaacgge glatgeggag taogigtgae 5280
clacaacge! agaategoty gogigegtal gelggalggs gasglygacty algoelglggs 5340
agctagaage clgggactga acccaaacca catccacate taciclgeoa gotggggtee 5400
agaggatgat ggaaagaciy tggatggter tgotagacty getgaggaag coticttceg 5460
cggcgtgage caggoaaggy gaggtclggg aagealctic giglgggett clggtaacgg 5520
cggaagagag cacgactect geaactgega cggatacacc aactotatct acacectgag 5580
calcagcelice gotacceagt ieggtascgt gooctggtac tecgaagect gelctageac 5640
cetggctace acctactect clggeaacca gaacgagaag cagategiga ccaccgacet 5700
geglcagaag gcaccgaat clcacacigy cacclecgee telgetecic iggeigetgg 5760
aatcatcgee cigaceetgg aggetaacaa gaaccigace tggegegaca tgeageacet 5820
ggtgotgeag acciccaage cageteacct gaacgecaac gactgggeta ccaacggegt 5880
gggaaggaag gtgagecact cttacggtta cggictgety gatgetggty clatogigge 5040
cetggeteag aactggacca cogtggeese teagegeaag igeaicateg acatectgac 6000
cgagoectaag gacaicggaa agagactgga aglgegtaag accgigaceg ctigectggg 6060
agagoocaac cacatcacca gactggaaca ogoccagget cgictgacee tgtcttacaa 6120
cagacgigga gacclggees tecacciggt gictecaaty ggoaceeges geaceetget 8180
ggcigetagg ceacacgact acagegecga cggattcaac gacigggett teatgaccac 6240
ccacteclyg gacgaggace citciggiga atgogtaely gagatcgaas acaccagega 6340
ggccaacaac tacggeacee tgaccaagtt cacectgglg cigtacggea cogeteciga 8360
gggactgeca glgeccectyg asagcetcegg tigeaagacc ctgacetota gecaggecty 8420
cglgatgtge gaggaagget tolcectgea coagaagict igegigeage actgeccace. 5480

cggattcget coteaggige tggacaccea ctaclotace gagagaegacy tggaaaccat 8540
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cagageoage gigigegete cligteacge ftectglget actigicagg gaceageect 8860
gactgacige cigteetgee catoteacge cagediggac ceogliggage agaccigale 6680
cagacagict cagtecicle glgaaagece {ccacagoay cageccccta gacigecace 6720
cgaggiggaa geeggecaga gacigegtye fggactgely cottcleacce tgecagaggt 6780
gatggctagt clgagetgeg ctifeategt gotggtgtic gigaccegiot tectggtget 8840
geagetgege ageggttict cettcaggag caloaagyty tacaccatgg accgeggtet 89800
gatcagctac aagygielge clecagage tiggraggag gaatgoccat clgacagega 6560
agaggacoag ggacgiogag aascggacige cticaicass gatcagageg caclgtaata 7020
aategatita altaatages taaccectlg gggocictaa acgggtotty aggggititt 7080
gaaticar ceagetict tgtacaaagt golgataget olegagaay tactagagga 7140
tcataatcag ccataccaca tiglagagy titactige {ttaaaaaac cleccacace 7200
tecccccigaa cotgaaacat asaatgaaty caatighigt tottaactig titatigecag 7260
citataalgg Htacasataa agceaatagea icacaaatit cacaaataas geatttitt 7320

cactgcatic tagitgtggt tigtccaaac tcatcaatlgt atcttatcat gictggate 7379
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FIGURE 34

SEQ D NO: 8. Heterologous KV del108C . prM-E & del103CDENVZ-human furin
proprotein bicistronic cassette

cgtatacice ggaatatiaa tagalcatgy agataatiaa aalgataace atclcgraaa &80
taaataagta ttitacight tcglaacag tigtaata asasaaccta taaslattce 120
ggattattca taccgiccca ceategggeyg cggalcaica caagttigta casaaaagea 180
ggctagaict taatacgact cactatatta attaaggatlc ccaaaaaatt gaaatittat 240
ittt tggaatataa ataatatgct goleggacac ggecctatic giatggtget 300
cgotateote gectiiciea ggitiaccge tatcaagect agiatgggtc teatcaacag 360
atggogtage glgggeaaga aggagactat ggaaaicale asgaagtica agaaggacet 420
ggcegetatg clgagaates {caacgeteg taaggagaag aagoegeagag gigecgacae 4380
cteigtgaga ategtggate tgolgeigac caccgetatg getgelgagy tgaccagaag 540
aggcicegece tactacalgt acciggacag gaacgacget ggagaageea {ctetifece . 600
caccaccetg ggtatgaaca agtgetacat ccagateatg gacetgggac acatgigega 660
cgecaccatg agetacgagt geccaatget ggacgaggot glggaacceg acgacglgga 720
ctgetggige aacaccacca geaceiggot ggtgtacgga acctgecace acaagaaggg 780
tgaagcetcege aggtecagac glgecgtgac cotgectice cactetacee geaagotgea 840
gaccaggtce cagacctgge iggagicieg cgaatacace aagceacciga tcegegtgga 900
gaactggatc ttcaggaace ciggtticge ictggecget gotgetateg citggetget 860
gagaagetee acclcecaga aggicatcta colgglicaty atectgotga togescatge 1020
tacageatc agatgeateyg gegtgageaa coglgactic glggagggea igtctggegy . 1680
zacciggoto gacgtautae fggaacacyy fgociocaty acegigalgg cteaguacaa 1140
geeaacegte gacategage {ggtgaccac caceglgict aacatggeey aggigegeag 1200
cactgctac gaagecages fcagogacat ggectelgas ageagaigoe cagcccaggg 1280
cgaagoetiac clggacaage agictgacac coaglacgly tgeaagagaa coctgglgga 1320
cegtogatgg gataacgget goggactgit cggeaagage agectgglga cotgegetaa 1380
gitegoctge {ccaagaaga tgaceggeas gictatccag coagagaace fggaatacag 1440

astcalgoly iotgtgeacyg goloccagea cictggaaty atogigaacyg acaccggaca 1500
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cgaaaccgac gasaacagag ceaagutoga gatcacoeat aacictocac glgecgaage 1580
taccetggga ggtticggea goctgggact goactgigag celogtaceg gectggactt 1620
ciccgacely tactaceiga coatgaacaa caagoaciyq clggigeaca aggaatgglt 1880
cecacgacats ceactgecat ggeacgeegy fgeigacact ggaaccecac aclggaacaa 1740
caaggaggct clggtogagt toaaggacge ceacgetaag agacagacty taglggiget 1800
gagitcecag gagagtgolg tgeacaccge colggotgya gotolggagg olgaaalgga 1860
cgutgecaag goocgictgt clagegaica colgaaglige cgectgaaga tggacaaget 1920
gaggeolgaag ggcgigieet actolelglg caccgeeget Hicacctica coaagatece . 1980
fgcigaaace clgcacgges coglgacegt ggaagigeag tacgctggaa cogalggice 2040
atgeaagoty colgetcaga tggecgtoga catgeagace clgaccocty tgggacgeet 2100
gatcaccgec aacccagtga tcacegagie taccgaasac agcaagalga fgotggaget 2160
ggaccetee tteggegaca getacategt gateggagty gotgaaaaga agatcaccca 2220
ceactggeac aggagegygca geacealegg caaggettic gaggetaceg tgogeggege 2280
taagagaatg geegigelgg gegacactge tgggactic ggaagegigy goggagecet 2340
gaaciceclg ggoaagggaa tecaccagat clieggegec getitcaagt ceclgitegg 2400
iggcatgage tggtictcce agatectgat cggaaccelg cigatgtggce tggglictgaa 2460
caccaagaac ggetetatea geolgatgty colegetcie gotagogtiae toatiitet 2520
cictaccgea gicteegeat gageceetet cectecoeee cocetaacgt tactggeega 2580
agocgottgy astaaggecg gigigigitt gictatalgt gatiticcac catattgeeg 2040
tcttttggea atgtgaggge coggaaacct ggeoctgiet tettgacgag caticctagy 2700
gygtetttcce cictegeeaa aggasatgeaa gotelgtiga atglegtgaa ggaageaght 2760
cetetggaag clictigaayg acaaacaacyg telgtagega coettfgeag geageggaae 2820
ceeecaccly gegacagglg cotctgegge caaaagecac gigiataaga tacacctgea 2880
aaggoggeac aaccecagly ceacgiigiy agiiggsatag #otggaaag agicasalgy 28940
cictoctcaa gegtagtcaa caagugacty aagaatgece agaaggtace ceattgtatg 3000
ggaatetgat ctggggecte ggtgeacatg ctiiacatgt gittagtega ggttaaasaa 3080
gelctaggee cocogaacea cgggaacgly gitticcttt gaaaaacacy atgataaget 3120

tgccacaaat golecaggat cgoggtocac tgaaactelt tatggetete glegecttes 3480
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tgegaticat cactaticet ectaciyteg glattolgaa gaggtaogge accalcaaga 3240

agageaagge catcaacglg cigegegat fvaggaagoa gatogotagy atgetgaaca 3300
fectgaacey caggagacgt acogeeggea tgatcateat gotgatocee acegigatgg 3360
ctatggaact gagacctigg ctgelgiogg togtggatge tactggeace clggtgetge 3420
fagcagelga cgoccaggge cagaagotgt tcaccaacac clgggetgly agaatecccg 3480
geggaccige tgiggctaac ageglggete gtaageacgg cticcigaac clgggacaga 3540
fittcggiga clactaccac Holggoace geggagigac caagsggage ciglececcas 3600
acagaccaag geaciceags cigeagoglg agecccagal gragigocig gaacageagg 3660
tggocaagey caggaccaag agagacgigt accaggages taccgaceea aagiicceee 3720
ageagigote igicegge glgacceage gigaceigaa cglgaaggec geltgagete 3780
agggtiacac cggteacgge atcgigotgt coatectgga cgacggeale gagaagaace 3840
accetgacet ggeeggiaac tacgacccag gegeticttt cgacgtgaac gaccaggace 3800
cegacccica gecaagatac acecagalga acgacaacag acatggaace agatgigelg 3960
gtgaagtgge tgctgigget aacaacggeg totgeggagt gootgiggec tacaacgeta 4020
gaatcggiog colgegtalg clggatggag aagigaciga tgoiglggaa gotagaagee 4080
{gggactgaa cccaaaccac atccacalct acictgecag ctggggteca gaggatgaltg 4140
gaaagactgl ggatgotect getagactyg ctgaggaage clicttcege gacgigagee 4200
aggoa’agoag agaictggga ageatcticg igtagactic tggtaacgae ggaagagage 4260
acgactectg caaclgegac ggatacacea acictalcta cacocigage atecagetesg 4320
ctacccagtt cogtaacgtg ccetggtact ccgaagcecetg cietageace ciggetacca 4380
cetactectc ggeaaccayg aacgagaage agatogigac caccgaceig cgteagaagt 4440
goaccgaate teacacigge accteegect cigotectet ggetgelgga ateategeee . 4500
tgacceigga ggolaacaag aaceigacot ggegegacat geageacetg gltggtgeaga 4560
ectecaages agolcaccly aacgeoaacy aclggaotac caacygogty ggaaggasgg 4620
tgagecacic ttacggtiac ggictgelgg atgetgatge tatggtggee ctggetcaga 4680
actggaccac cgtggecect cagegeaagt geatcatega catectgace gagectaagg 4740
acatcggaaa gagactggaa gigegtaaga coglgacege figecigggaa gageccaace 4800

acatcaccag aciggaacae geecagygete gleigaceet gictiacaac agavgiggay 4860
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acctggecat ceaccigotly tolccaaigy geaccogeag caccotgatg gotgetagge. 4920
cacacgacta cagegeegac ggaticaacg actgggetit catgaceace cactenigoy 4880
acgaggacce tictgotgaa tagatgelgg agategaaaa caccagogag gecaacaact 5040
acggcaccct gaccaagitc accotggtae tgtacggesc cgelecigag ggactgecag 5100
tgecceeiga aagetceggt tgcaagacee igacctetay ceaggectge gtogigigeg 5180
aggaaggett cteoctgeac cagaagtelt geglgeagea clgeccacee ggattegete 5220
cteagataet ggacacceac facictacey agaacgacgt ggaaacealc agagecageg 5280
fgtacactoe dgtcacget tootatgcta ctgicagag accagoocty acigactges 5340
fgiccigoce atoicacgee agociggace coglggagea gacclgoicr agacagicte . 54Q0
agiecteteg igaaagecet ceacageage agecceotag actgecacee gaggiggaag 8480
ccggecagag actgegiget ggactgetge ctictcacet gecagagglg gtggetggte 5520
fgagotgege titcategly cigatgticg tgaccgight cotggtacty cagetgegea 5580
geggtitete clicaggogc glgaaggigt acaccatgga cogegglicty alcagetaca 5640
agggtctgee tecagagget tggcaggagg aatgeccatce tgacagegaa gaggacgagg 5700
gacgiggaga acggacigee ttealcaaag alcagagege acigtastas afcgatttaa 5760
taatagceat aaccectigg ggectctaaa cgggtcttga ggagttittt ggaaticace 5820
cagetttctt glacaaagiy glgatagett glegagaagt actagaggat cataateage 5880
cataccacat ftglagaggt ittactiget taaaaaace tecccacacet cocectgaac 5940
ctgaaacata aaatgasaige astiglight gitaactigt ttatigeage ttataatggt 6000
tacaaataaa geoaatageat cacaaattic acaaatasag calitittic acigeatict 6060

agligiggott igtecaaact catcaaigta {cttateaty fctggate 6108
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FIGURE 35

SEQ D NO: 9. Homologous ZIKY del108C.-prM-E & del188CZIKV-human furin
proprotein bicistronic cassette

cgtatacice ggaatatiaa tagalcatgy agataatiaa aalgataace atclcgraaa 80
taaataagta ttitacight tcglaacag tigtaata asasaaccta taaslattce 120
ggatiattea taccgiceca ceategguey cggatcalca caagitigta caaaaaagea 130
ggctagaict taatacgact cactatatta altaaggatic ccanaaaatt gaaatittat 240
ittt tggaatataa ataatatgct goleggacac ggecctatic giatggtget 300
cgotateote goctiiciea ggitiaccge tatcaageet agietgggic teatcaacag 360
atggogtage glgggeaaga aggagactat ggaaaicale asgaagtica agaaggacet 420
ggeegetatg clgagaates {caacgeteg {aaggagaag aagoegeaggg gigecgacae 4380
cteigtgaga ategtggate tgolgeigac caccgetatg getgelgagy tgaccagaag 540
aggcicegec tactacatgt acclggacag gaacgacget ggagaageea feletitcce . 600
caccaccetg ggtatgaaca agtgetacat ccagateatg gaccetgggac acatgigega 660
cgecaccatg agetacgagt geccaatget ggacgaggot glggaacceg acgacglgga 720
ctgetggige aacaccacca geaceiggot gotgtacgga acctgecace acaagaaggg 780
tgaagcetege aggtecagac glgecgtgac cotgectice cactetacee geaagotgea 840
gaccaggtce cagacctgge iggagicieg cgaatacace aagceacciga tcegegtgga 900
gaactggatc ttcaggaace ciggtticge ictggecget gotgetateg citggetget 860
gagaagetee acclcecags aggicatcta colgglicaty atectgotga togeeeatge 1020
tacagealc agatgeateyg geglgageaa cogigactic glggagages tgtetggegy . 1080
zacciggoto gacgtautae fggaacacyy fgociocaty acegigalgg cteaguacaa 1140
geeaacegte gacategage {ggtgaccac caceglgict ascatggeey agotgegeag 1200
clactgctac gaagecages fcagoegacat ggoctelgac ageaggiges cascccagygg 1260
cgaagoetiac clggacaage agictgacac coaglacgly tgeaagagaa coctgglgga 1320
cegtogatgg gataacgget goggactglt cggeaagage agoctggtga cotgegetaa 1380
gitegoctge {ccaagaaga tgaceggeas gictatccag coagagaace fggaatacag 1440

astcalgoly iotgtgeacyg goloccagea cictggaaty atogigaacyg acaccggaca 1500
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cgaaaccgac gasaacagag ceaagutoga gatcacoeat aacictocac glgecgaage 1580
taccolggga ggtticggea geclgggact ggacigigag cefegiaceg gectggactt 1620
cleegaccty tactacelga ccatgaacaa caageaciyg olggigeaca aggaatgolt 1680
cecacgacats ceactgecat ggeacgeegy fgeigacact ggaaccecac aclggaacaa 1740
caaggaggct clggtogagt toaaggacge ceacgetaag agacagacty taglagiget 1800
gagitcccag gagagtgolg tgeacaccge colggotgya gotolggagg olgaaalgga 1860
cgutgecaag goocgictgt clagegaica colgaaglige cgectgaaga tggacaaget 1920
gaggeolgaag ggcgigieet actolelglg caccgeeget Hicacctica coaagatece . 1980
fgcigaaace clgcacgges coglgacegt ggaagigeag tacgctggaa cogatggtee 2040
atgeaagoty colgetcaga tggecptoga catgeagace cigaceociy tgggacgeet 2100
gatcaccgec aacccagtga tcacegagie taccgaasac agcaagalga fgotggaget 2160
ggacceteec tteggegaca getacategt gateggagty gotgaaaaga agatcaccca 2220
ceactggeac aggagegygcs geacealegg caaggeitic gaggetaceg tgogeggege 2280
taagagaatg geegigelgg gegacactge tgggactic ggaagegigy goggagecet 2340
gaaciceclg ggoaagggaa tecaccagat clieggegec getitcaagt ceclgitegg 2400
iggcatgage tggtictcce agatectgat cggaaccetg cigatgtgge tggglctgaa 2460
caccaagaac ggetetatea geolgatgly colegetcic gotggogtae toatititet 2520
cictaccgea gicteegeat gageceetet cectecoeee cocetaacgt tactggeega 2580
agocgettigy astaaggecg gigigigitt gictataigt gatiticcac catatigeeg . 2640
eitttggea atgigaggge ccggaaacct ggoectgiet totigacgag catiectagg 2700
gygtetttcce cictegeeaa aggasatgeaa gotelgtiga atglegtgaa ggaageaght 2760
cetetggaag clictigaayg acaaacaacyg telgtagega coettfgeag geageggaae 2820
cececaccly gegacaggig colctgegge caaaagecac gigtataaga tacacelgea 2888
aaggoggeac aaccecagly ceacgiigiy agiiggsatag #otggaaag agicasalgy 28940
cictoctcaa gegtagtcaa caagugacty aagaatgece agaaggtace ceattgtatg 3000
ggaatetgat ctggggecte ggtgcacaty ctifacatgt gittagicga ggitaaasaa 3080
getetagger cocogaacea cggggacgty glittcctit gaaaaacacy atgataaget 3120

tgcoacaaat goigetegga cacggecota ogiatggt gotegelate clegeetite 3180
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waggittac cgeiatcaag cotagictoy gicteatcaa cagatggogt agegtaggea 3240

agaaggagge tsiggasaic atcaagaagt fvaagaagga colggeeget algelgagaa 3300
fcatcaacge tegltaaggayg aagaagegea ggoglgeoga cacclelgiy ggaategigg 3380
glotgetget gaccaceget slggotatgg aactgagace tiggelgoty foggtgatgg 3420
ctgctactgy caccotgalg clgotageag clgacgecea gggecagaag gigiicacca 3480
acacclgoge lolgagastc cecggeggac clgolotaye taacagegty goleglaage 3540
acggoticet gascclgaga cagatitieg glgactacta coactictgg cacegeggag 38Q0
{gaccaagay gagecigice coacaragac casggcacie cagantgeag colgageece: 3860
agotgcagly golggascay cagolgycca agoeacagoac caagagagac gigtaccagg 3720
agectacega cocaaagtic coccagoagt ggtateigic cggegigace cagegigace 3780
tgaacgigaa ggocgettgg gotcagggatt acaccggica cggoategly gigtecatee 3840
tggacgacyy catcgagaag aaccaccctg acctggceyq taactacgac ceaggegett 3800
citfcgacgt gaacgaccag gaccocgace cicagecaag atacacccag atgaacgaca 3960
acagacalgg aaccagatgt gotogtgaag tggetgetgt ggctaacaac ggogigigeg 4020
gagtgagtat ggectacaac getagaateg giggegtgeyg tatgciggat ggagaagiga 4080
cigatgetgt ggaagetaga agectgggac tgaacccaaa ceacatecac alctacicty 4140
coagetaaayg tccagaggat gatggasaga clglggatag tecigotaga clggetgagg . 4200
aagectictt cegeggegty agecagggaa ggagaggtct gggaageate tegigigag 4260
ctictggtas cggeggaaga gageacgact colgeaactyg cgacggatac accaactcta 4320
tctacacact gageatcage teegotacee aglicggtaa cgitgecatgy tactcegaag 4380
cetgetetag cacecigget accacctact coteiggeaa ccagaacgag aageagateg 4440
fgaccaccga cctgegicag aagigeacceg aalcteacac tggeacctee goctetgete . 4500
ctetggetge tggaateate geectgacec iggaggetaa caagaaccelg acclggegeg 4560
acatgeagea cotgyiaoty cagaccicea agecagetea coigaacges gacgaciggy 4620
ctaccaacgg cgtgggaagy aaggigagec actettacgg ftacggtelg ctggatgetg 4680
gtgetatgat ggecctgget cagaactgga ccacegigge coectcagege aagigeatea 4740
tegacatoct gaccgagect aaggacateg gaaagagact goaagtgegt sagacegiga 4800

cegetigect gogagagoce aaccacatea coagactgga acacgeecag gotegtetga 4860



69/90
ceclgictia caacagangt ggagacelgg ceatecacct gotgicteca atgggeacce 4820

goageacect getggetgel aggccacacg aclatagoge cgacgyatic aacgactggg 43880
cittcatgac cacocactee igagacgagg accoticlgy tgaatgagty clggagateg 5040
aasacaccayg cgaggecaac aactacggea coctgaceaa gitcaccoiy gigetglacg 5100
geacegetee tgagggacty ccagigecce clgaaagete cggtigeaag accclgacet. 5180
clagecagge clgoeaiooty tgogagyuaag gotictcedt geaccagaag toltgogige 5220
agcactgeoe acceggatic gotecicagy tgotqgacse ccactacict accgagaacg 5280
acglggasac catcagagoe agegigigog ctoctigica cgottecigt gotactigic 5340
agggaccage cetgacigac tgocigicet gocoatctea cgecagecty gaccoogtgy 5400
agragacclg ctocagacag ictcagltect clegtgaaag coclecacag cageageoce 5460
ctagactgec acccgaggly gaagooggec agagactgeg tgetggacty ctgecticte . 5520
accigecaga ggtggigget ggtetgaget gegetttcat cgigetgatg ttegtgaceg 5580
glicctggt gelgeagetg cgeageggtt ielccticag gggegigaag gigtacacca 5840
tggaccgegg fotgatcage tacaagggte tgectccaga ggettggeag gaggaatgee 5700
catclgacag cgasgaggac gagggacgly gagaacggac fgecticate aaagatcaga 5760
gegeacigta ataaatcgat Haattaata geataaccee tiggggecic taaacgggte 5820
flgaggoott ftiggaatt cacceagett tctigtacaa agiggtgsta gotiptegag 5880
aagtactaga ggatcataat cagecatace acattigtag aggititact igeittaaaa 5040
aaccteecar accteoccet gaaccigaaa cataaaalga algeaatigt fotigttaar 6000
tigitiaitg cagcottataa tggttacaaa taaageaata geatcacaas tticacaaat 6060
gaageatiit tteactgea tictagtligt gottigicea aacicatcaa {giatcttat 6120

calgictgga te 8132
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FIGURE 36

SEQ D NO: 10, TIKV del108C-prM-E & human furin proprotein bicistronic cassetle
cgtatacter ggastatiag tagatealgg agataaitay aatgatasce alctegeaas 80
taaataagia ttdacigll Hegtascag titiglaata aaszaaccts taaatatice 120
goatiatica taccgicces coategggeg cggaieatea caagitigla caaaaaagea 180
ggctagatet taatacgact cactatatta attaaggatc ccaaaaaatt gaaatifiat 240
ittt tggaaiatas ataatatge! geleggacac ggecctatic glatggtiget 300
cgetatecic gectitctea ggtftacege tatcaagect agicigggie teatcaacag 360
atgggatage glgggeaaga aggaggctat ggaaaicate aagaagtica agasggacet 420
ggccgetaty clgagaatca tcaacgotcg taaggagaag aagegeagyg glgocgacac 480
ctetitaoge steglgaaie tgolgctaac cacegetaty golgatgagy taaceagaag 540
aggctecgec tactacalgt acclggacag gaacgacget ggagaageca tefetitcce . 800
caccacccty gatatgaaca agigetacat ceagateatyg gaccigagac acaigtgega 660
cgecaceaty agetacgagt geceaatget ggacgagaot glggaacceg acgacgtgga 720
ctgetggtge aacaccacca geacctgggt gotgtacgga acctgoecace acaagaaggg 780
{gaagcetege aggiccagac gtgecgigac cclgectics cactotaces geaageigea 840
gaccaggtce cagacetgge tggagteteg cgaatacace aageacetga teegegtgga 900
gaaciggatc Hicaggaace clggtitcge telggecact golgotateg cliggeiget 860
gggaagctee accteccaga aggteateta coiggteatg atectgetga tegeeeetge 1020
ftacageate agatgrateg gegigageaa cegigactic giggaggages totctggegg 1080
aacctgggoty gacgtggige tggaacacgy tggelgegtg accgtgatgg ctcaggacaa 1140
geeaacegtc gacatcgage tggtgaccac cacogigict aacatggecg aggtgegeag 1200
ctactgctac gaagecagea tcagegacat ggeotetgac ageaggigee caacccaggg 1280
cgaagoitiac clggacaage agicigacac ccaglacgty igcaagagaa ceolggigga 1320
ceglggatgg gotaacgget geggactgtt cggeaaggge ageeiggiga celgegetaa 1380
gttcgeetge tccaagaaga tgaccggeaa gictatccag ccagagaacce tggaatacag 1440
aatcatgctg telgigeacy geteccagea clelggaatg ategigaacy acaceggaca 1500

cgaaaccgac gaaaacagag ccaagglgga gatcaccedt aacictecac gigeocgaage 1560
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taceolqgga gottteggea geotgagact goactgtgay cotegtaceg geotggactt 1820
cliccgacely tactaceiga ccatgaacaa caageactgg clggigeaca aggaatggtt 1680
coacgacate coactgecat ggeacgecgy igoigacact ggaaccecas aclggaacaa 1740
caaggaggct clgglogagt teaaggacye ceacyctaay agacagacig toglggiget 1800
ggotteccag gagggtgcty tgcacacege coiggetgga getetggagg clgasatgga 1860
cgglgccaag goocglictat clageggtca colgaagtge cgootgaaga tggacaaget 1920
gaggclgaag gocotglect acteleigly caccgeeget tcacctica ceaagatcee 18980
igotgaaace cigoacggea cogigaceat ggaagigcag tacgeiggan cogalggice 2040
atgoaagyly colgeicaga iggeegiaga catgragace oigacoccty tgggacgest 21Q0
gatcaccgee aaccoagiga accgagle accgaaaac agoaagatga tgotggaget 2180
ggacecices tieggegaca gotacategt gatcggaglg gotgaaaaga agatcaccca 2220
ccactggeac aggageggcea geaccategg caaggettic gaggetaceg tgegeggege 2280
{aagagaalg geegigeigg gegacacige tgggactic ggaagegtgy geggagenet 2340
gaactcccty ggcaagggaa tecaccagat cticggegece getticaagt cectgitegg 2400
tggeatgage fgglictcoe agatecigat cggaaccctg clgatalgae tgggictgaa 2480
caccaagaac ggcictatca gectgatgly cotegetete ggtggegtge tgatttttet 2520
cictacogea gicteogeat gageccectet eccteccece cecctaacyt taciggeega 2580
agecgetign aataaggceceg gigigtaitt gictatatgt gatiticeac catatigecg 2640
weittiggea atgtgagggac ceggaaacet ggeoctgiet {ctigacgag catteclagg 2700
ggictitcee clclcgecaa aggaatgeaa ggicigitga atgtegigaa ggaageagtt 2760
celctggaag clictigaay acaaacaacg tcigtagega cecttigeag geageggaac 2820
ceeocaecty gegacagaty cotelgogge caaaagecac gigiataaga tacaceigea 2880
aaggeggeac aaccecagly ccacgtigly agitggatag ttgtggaaag agicaaatgg 2840
ctetectcaa goglagicas caagoagely aaggatgeee agaaggtace ceatigiaty 3000
ggaatctgat ctgggaecte ggtgeacatg ctifacatgt gittaglega ggttaaaaaa 3080
getetaggec cocegaacca cggggacgty gititecttt gaaaaacacg atgataaget 3120
tgecacaaat ggaactgaga cottggetge totgggtgat goctgotact ggeacceetgg 3180

tgctgetage agotgacgec cagggecaga aggigticac caacaccigg gotgtgagaa 3240
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weoeggegy accigetglg gotaacageg tggctegtaa geacggettc clgaaceigg 3300
gacagatiit cggtgactac taccactict ggeacogegy aglgaccaag aggagecigt 3360
coceacacag accaaggeac tecagactge agoglgager ceaggigeag tggelggaas 3420
agcagotoge caagegeagy accaagayag acglotacca ggagectace gacccaaagt 3480
fcccecages glggtatelg teeggegiga cecagegliga cotgaacgty aaggecgelt 3540
gagcicaggg ftacaccggt cacggeatceg fgatgiceat celggacgac ggoategaga 3600
agaaccacce igaccigges gotaaciacy acecaggege tietifegac gigaacgace 3680
aggaccccga coeclcageca agatacacee agatgaacya caacagacat ggaaccagat 3720
gtgoigotya aglggctact gtggctaaca acggegtgt cogagiogat glggectaca 3780
acgctagaat cggtogcgty cgtatgelgg atggagaagt gacigatgel glggaageta 3840
gaagecotggg aclgaaccea aaccacatee acalctacie fgecagetgg gotecagagg . 3000
atgatggaaa gactgtggat ggicctgeta gactggctya ggaagectic tteegeggeg 3960
{gagecagyg aaggggasggt clgggaagea tcttcgipty ggctictgat aacggeggaa 4020
gagagcacga cicclgeaac igegacggat acaccaacte tatctacace cigageatca 4080
geteegetac ccagticggt ascgtgecct gglacicega agectgelct ageaccetgy 4140
ctaccaccta ctectetgge aaccagaacg agaageagat cgtgaccace gaccigegic 4200
agaagigeac cgaatcieac actggeacct cogectetge tectetgoct getgnasica 4260
togecctgac cotggagget aacaagaace igaceiggeg cgacatgeag cacelggtgg 4320
geagacele caageeaget caccigaacg ccaacgacty gactaccaac ggegtggngaa 4380
ggaaggigag ccactcttac ggttacggte tgetggatge tggtgetatg glggeccigg 4440
cicagaactg gaccacegly geeoaicage geaagtgeat categacate dgacegage 4580
ciaaggacat cggasagaga clggaagige gisagacegt gacegetige clgggagage 4560
ccaaccacat caccagacty gaacacgece aggeotegict gaceetgict tacaacagac 46820
glggagacct ggecatecac cggtgicle caatgggeac cegeageace olgatgacty 4680
ctaggecaca cgactacage geegacggat tcaacgacig gactiteatg accacccact 4740
colgggacga ggaccctict gotgaatgag tgetggagat cgaaaacace agegaggeca 4800
acaactacgg caccclgace aaghicaces fggigeigla cggeaceget cotgagggac 4880

tgecagtgere ceclgarage fcegaitgoa agacocigac clotagecag geclgegigg 4820
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totgrgagga aggeticice cigeaccaga agietigegt geageactge ccacceggat 4980
tegetecica ggtgetggac acccactact claccgagaa cgacglggaa accatcagag 5040
ccagogiglg cgetectigt cacgeticot gtgetactly teagggacca geecigacty 5100
actgeotgte clgeecatct cacgecagece {ggacceogt ggageagace tgetccagac 8160
agictcagic cictegigaa agecciccac ageageagec coclagactg ceaccegagg 5220
tggaagecgg ccagagactg cglgetggac fgotgectte teacelgeca gagatagtgg 5280
ciggictgag clgogottic ategigetgg tgltegtgac cotgticaty glgoigeage: 5340
{gogeagegy tteteotic aggoucgtaa agatgtacas catggaccge gatelgatcg 5400
gotacaagyy totgecteca gaggotigge aggaggaaty cocateigac agegaagagg 5460
acgagogacy tggagaacgy acigectica fcaaagatea gagegeacty taatagateg 55820
attiaattaa {ageataace coliggggec tctaaacggg ictigagggag tiittggaa 5580
ftcacccage ttictigtac aaagtggtya tageltgteg agaagtacta gaggatcata 5640
alcagecata ceacatitgt agaggtitta cligetiiaa saaaccicee acacctecce 5700
clgaacciga aacataaaat gaatgeaatt gtigtigtta actigtitat tgeagettat 5760
aalggitaca aataaagcaa tageatcaca aalttcacaa ataaageat! itlitcacly 5820

cattctagtt gtgottigic caaactcate aatgiatclt atcatgicly gate 5874
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FIGURE 37

SEQ D NO: 11, YFV del108C-prM-E & delt08CYFV-human furin proprotein bicistronic
cassette

cgtatacice ggaatatiaa tagalcalgy agataatiaa aalgataace atclcgraaa &80
taaataagta ttitacight tcglaacag tigtaata asasaaccta taaslattce 120
ggattattca taccgiccca ceategggeyg cggalcaica caagttigta casaaaagea 180
ggctagaict taatacgact cactatatta attaaggatc ccanaaaatlt gaaatittat 240
ittt tggaatataa ataatatgag acclggacct tcaagaqoly ticaaggalt 300
tatctiitic tititgtica acatitigac tggaaaaaag alcacggece acctaaagag 380
ghiglggaaa atgotggace caagacaagg ctiggeight claaggaaag ttlaagagagt 420
ggtggeeagt tgatgagag gatigicecte aaggaaacge cgltcceatg afgtictgac 480
tgtgcaatic claatiitgy gaatgetal! galgacgugt guagtgacet togtgegoaa 540
aaacagatgg tgetectaa siglgacate tgaggaccte gggaaaacat fetcigiggg 800
cacaggcaac tgeacaacaa acatitigga agecaagtac tggigeccag actcaaigga 660
atacaacigt ccoaalctea giccaagaga ggagecagat gacatigatt getggtgeta 720
tggagiggaa aacgttagag tcgeatatgg taagigigac tcageaggea gotetaggag 780
gitcaagaagg geeattgact igectacgea tgaaaaccat gatttgaaga cceggeaaga 840
aaaatggatg aclggaagaa tgggtgaaag geaactccaa aagatigaga gatggetegt 900
gaggaacccc {ititigeag tgacagctct gaccattgee taccttglgg gaageaacat 860
gacgeaacga glegigatig coctactggt ctiggeigh golceggeet acteagetca 1020
cigeatigga altactgaca gggatiteat igagagguty catggagyas citgggttic. 1080
agetacecty gageasgaca agigigteac tgitatggee celgacaage clicatigga 1140
catcteacta gagacagtag ceattgatog accigotgag gegaggaaag totgitacaa 1200
fgeagticle adcalgtya sgattaaiga caagigoooe ageactgoag aggeccacat 1260
agcigaagag aacgasgoay acaatgegly caagegeact tattcigata gaggelgogy 1320
caatggoigt ggoctattly ggaasgggag catigiggea tgogecaaat teactigtge . 1380
cagalccaty agittgitty aggligatca gaccaaaalt cagtatgioa tcagageaca 1440

attgcatgta ggggecaage aggasaatig gaatacegac atfaagacte taagtitges 1500
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tgeeoigica gycleceeagg asgeogagtt cactggotat gyaasageta cactggaaty 1580
ceaggigeas actgogatgy actiigglaa cagitacate golgagatyg asaaagagag 1820
ciggatagly gacagacagt gggoocagya citgacccly ceatggeaga glggaagtgg 1680
cggoatotoy agagagatge ateateligt cgaattigaa cotcegealg cogecactat 1740
cagagiacty gecclgggaa accaggaagg clcctigasa acagotetta coggegeaat 1800
gagggtiaca aaggacacaa algacaacaa cotitacaaa clacaiggly gacatgtitc 1860
cigeagagty asatigicay cittgacact caaggggaca loctacasaa igigeactgs 1820
cazastgict iMglcaaga acccaaciga caclggeoat ggcactghig loatgoaggt 1880
gaaagigeca aaaguagece colgoagoat iccagigata glagoigalg atcttacage 2040
gacaalcaat agaggeatit yotiacagt taaccocate goclcaacca atgatgalga. 2100
agigctgatt gaggigaace cacctitigyg agacagcetac attalegitg ggacaggaga 2160
ttcacgtcte acttaccagt ggeacaaaga gagaagetca ataggaaagt tgticactca 2220
gaccatgasa ggegeggaac goctggeegt catgggagac goegecolgog atticagete 2280
cgctggaggg ttettcactt cggttgggaa agotaticat acggiglitg gotetgectt 2340
tcaggggeta titiggeggct tgaactggat aacaaaggic atcalgggog cgglactcat 2400
atgogtigge atcaacacaa gaaacaigac aatgiccatg ageaigaict {gglaggagt 2480
gatcatgatg titttgicte taggagtiag gooatgager cotelecote coecccecoet 2520
aacgtiacty geegaagecy citggaataa ggecgaioty ioftigicta talgtgatt 2580
tecaccatat igecgicttt fggcaatgly agggoccgga aacciggece fgictictly . 2640
acgagceatic claggggtet ttecactele gocaaaggaa tgeaaggict gitgaatgte 2700
glgaaggaag cagliccict ggaagetict tgaagacaaa caacygictgl agegaceett 2760
fgeaggeage ggaaceccee acctggegac aggigeciet geggerasaa gocacgtgta 2820
taagatacac clgeaaagge ggeacaacce cagigecacy tigigagity gatagiigty 2880
gaaagagica aatggctele cleaagogta gicaacaagg gactgaagys Igeccagaag 29440
glaccecatt glatgggaat cigatcetggy gectegatge acatgettta catgigitta 3000
gtegaggtia aaaaagetct aggeeceoeg aaccacgggg acgtgotitt coitigaasa 3080
acacgatgat aagotigoea caaatgagac clggacclic aagagoigit casggattta 3120

totttttelt tigticaar atttgacig gaanaaagat cacggeccac claaagaggt 3180
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tgtggaaaat getggaceca agacaagget iggoigtict aaggaaagtt asgagagtoy 3240
fggeoagitt gatgagagga tiglecicaa ggaaacgeeg toccatgat gitetgacty 3300
fgeaatteot aatittggge atgelgtios tgacggatoy aatggaacty agacetigge 3380
fgototgaot gotogetget actggeaced fgglgelygct agoageigac geceagggee 3420
agaaggight caccaacace tgggctgiga gaatcocoegg cggacclget glagetaaca 3480
geglogeteg taageacgge fteclgaace tgggacagat itteggtgac tactaccact 3540
fclggeaceg cygagigace aagaggagee tgiccccaca cagaccaagg caclecagas 3800
tgcagegiga gocceaggta caglogelgy aacageaggt ggceaagege aggaccaaga 3860
gagacgigla ccaggagect accgacecaa agiicccoes geagtggtat ctgtecggeg . 3720
tgacecagey fgacetgaac gltgaaggeeg cligogelca gagttacace gatcacggeas 3780
tegtagigic catectggac gacggeateg agaagaacca ceotgaccolg geeggtaact 3840
acgacceagg cgetictite gacgtgaacyg accaggacce cgaccceicag coaagataca 3900
cecagatgaa cgacaacaga calggaacea galgigelgg tgaagigget golgiggetas 3560
acaacggegt glgeggagty ggtgtogect acaacgetag aatoggtgge gigegtatge 4020
tggatggaga agigacigat gelgiggaag clagaagect gogacigaac ceaaaccaca 4080
{ccacatcta cletgecage tggggteeag aggatgatog asagacigig gatgatectg 4140
clagacigge tgaggaager Hoettcogeg gegigagoeca gggaagggaa gaictgggas 4200
geatettegt gtgggctict gataacggeg gaagagagea cgactectge aaclgegacg 4260
gatacaccaa ctetatetac acceigagea tcageteoge tacceagtic gotaacgtge 4320
cciggtacic cgaagectge totageaccee iggetaccac clactecict ggeaaccaga 4380
acgagaagea gategigace accgaccige glcagaaglg caccgaatet cacaciggea 4440
ceteegecie tgotectety gelgetggaa teategeedt gacectggag getaacaaga 45800
accigacclg gegegacatlg cageacetgg tggigeagac ctecaageea gelcacctga 4860
acgecaacga cigggotace aacgoegtay gasaggaaggt gagecactat tacggttacy 4620
glctgetgga tgetgatget atgatggocc tggotcagaa clggaccace giggeeecte 4880
agcgeaagly catcatcgac atcetgaccg agectaagga catcggaaag agactggaag 4740
igeglaagac cgigaceget lgocigggag ageecaacca calcacoaga clggaacacg 4800

cecaggotog totgacooty toltacaaca gacglgnaga coiggooate cacoiggigt 4860
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ctecaatgay caccegeage acceigolgy clgetaggee acacgactac agegergacy 4820
gaficaacga clgggettic atgaccacee actectggga cgaggaceet tolggigast 4880
goglgctaga gatecgaaaac accagegagg ceaacaacta cggeaccetg accaagitca 5040
coclgatget glacggeace golectgagg gactgecagt gaceecigaa ageteegght 5100
gesagaccct gaccictage caggectgeg togtatocga ggasggctic teccigeace 5180
agaagtclty cgigeageac tgoeccacceg gattegeiee teagglgetg gacacccact 5220
acictaccga gaacgacgly gaaacesica gagecagogt gigogetect tgteacgett. 5280
coigtgetac Hglcaggga coagoecigs cigactgect gleclgoces fctcacgeea 5340
goociggaccs cglggageag accigoicca gacagictea giocictegt gaaagoecie. 5400
cacageagea goccectaga cigecacceey agglogaage cggecagaga cigegtaelg 5460
gactgetgeo Hetcacelg ccagaggigg tggctggtct gagetgoget ticalegige 5520
iggigttegt gacegtgtic ctggtgetge agetgegeag cggttictee tteaggggeg 5880
{gaaggtgta caccalggac cgeggtciga teagatacaa gggtelgect ccagaggeit 5640
ggraggagga atgcccatct gacagegaag aggacgagog acgtggagaa cggactgeet 5700
tcatcaaaga tcagagegea cliglaataaa tegatttaat taatageata accectiggg 5780
gectctaaac gggtctigag gggtiititg gaattcacee agetitcitg tacaaagigg 5820
{gatagetty tcgagaagta ctagaggatc atastcagee ataccacat! {gtagaggtt 5880
{tactiget taasaaacct cecacaccte cecclgaace igaaacataa aatgaatgea 5040
attgitgitg ttaactiglt tattgeagd talastgglt acaaataaag caatageaic 8000
acaaatitca caaataaage aitittitea ctgcaticta gitgtggtit giccaaacte 8060

atcaatgtatl cttateatgt clggate 6087
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FIGURE 38

SEQ D NO: 12, HCV del108C-E1-E2 & del108CHCV-human furin proprotein bicistronic
cassette

cgtatacice ggaatatiaa tagalcatgy agataatiaa aalgataace atclcgraaa 80
taaataagta ttitacight tcglaacag tigtaata asasaaccta taaslattce 120
ggattattca taccgtccca ceategggeyg cggalcaica caagitigta casaaaagea 180
ggctagaict taatacgact cactatatta altaaggatic ccanaaaatt gaaatittat 240
ittt tggaatataa ataatatgct gecaagaayg gotccaagac fcggagigeg 300
tgccaccege aagaccicty agegtageca gecaagagge cgecgecage caafcectaa 360
ggctegeagy cotgaaggta gaactiggge teagecagyt tacectigge cacigtacgg . 420
agacgaagge geggatgag clggatgget gotgagecce agggaticca gacclictty 480
gggtecaact gacccacgee geegeageey caacclggge aaggteateg acacecigac 540
clgeggatic gecgacciga tgggitacat cocactggtg ggagetecce fggaeggage 600
tgctagggee ctggetcacy gtotgagagt geiggaagac ggcgtgaact acgecacegg 660
{aaccigeca ggotgeaget tetceatett ectgetgget cigetgiect gootgactgg 720
accagcettet gettaccagg tgaggaacag caceggtetg taccacgtga cecaacgactg 780
ceecaacage fecategtgt tegaagetge tgatgetate cigeacacee caggatgegt 840
gectigegty cgtgagogta acgettceag atgetggatg gotgtgacce ctacegtgge 900
caccagagac ggcaagelge caaccaceea goelgaggaga cacatcgace tgelggiggg 960
fagegocace clgigeteeg ctetglacgt gggegaccly fgegotageg tatteciggt 1020
gageeagelg Heaoctics geectegleg coaclggace acceaggact geaacigete 1080
catctacces ggecacatet clggacaceg talgyetigg gacalgatga tgaaciggag 1140
cocaactgec getotgelgg tggotoaget gotgagaale coacaggeea teciggacat 1200
gatcgetggt golcactyag geatoctage tggaatgaet tacticicta otgggeaa 1260
ctgggccaag gigetgotog igctgeiget gitegeogya gtggacgety aaacctacgt 1820
gaccgaiaor agegeegeta ggactacige tggeetaget agtetgtict ccoclggage 1380
tsageagass atccagetyy igaacaccas cggoictigg cacaloaaca goatogosst. 1440

gaacigeaac gacteociga acaceggiiy gategeigge cfglictace accacaagit 1500
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caactctage ggatgolecg aaaggetgge Hetigeaga coletgacty acttegetca 1580

goottgggat cotateagee acgelgaing atclggtera gaccageger cotactgetlg 1620
geactaccet ceccaagectt gegglategt gectgetaag teegigigeg gtecegigta 1680
cigettcace cocloteaty fogtogiong aaccacegac agoictagty clecaacsta 1740
cagelgggga gocaacgaca cogacgigtt cgtgetgaac aacaccagac caccectggy 1800
aaaciggitc goltgeacct ggatgaacag caccggetic accaagglgt geggagecee 1860
tcealgegty aloggaogty lgggcascaa caccolgegt fgecccaceg acigoticeg 1020
caageaccet gaggetacct actecagatyg cggotctggs coliggatea coecaagglg 1880
sotggtogac taccoctaca gactgiggea clacocligs accalsaact acaccgiptt. 2040
caaggigeat atgtacgion gogaagioga geacagacty gaagetgelt gltaactggae 2100
tocgeggegac cgotgcaacc iggacgacag ggacagatot gagetgagee cectgetget 2160
glecaccace cagtggeagg fgetgoeaty cagettcace accetgeceg ccctgiccae 2220
{ggcectgate cacclgeace agaacategt ggacgigeag tacciglacy gigigggeie 2280
ctetatcgea totigggeta tcaagiggga atacgiggly clgcigtice tgoigetgge 2340
tgatgetoge gigtgeleet goclgiggat gatgetgelg ateictcagg tggaggeege . 2400
ictggaaaac clggtgatgce tgaacgetge aagectggcet ggaacceacy gictggigic 2480
citectgaty tiotictget teqetigota colgargaac aagigaatac clggageegt 2520
gtacgctctg tacggaatgt ggectciget getgetgety ciggeectge cacagagage 2580
dacgeietg gacacigagg tggetgetic ttgtgatage gtagtactag tgggecigat 2640
ggetctgace cigictectt actacaagag glacatcage {ggigectat gotggetgea 2700
glacttccly accagaatcey asgoeccaget geacgigigg attecicoce fgaacgigeg 2760
cggeggeaga gatgeegigs teckgetgat gigegtaoty cacceegete tggtgttiega 2820
catcaccaag clgotgetgy cogetitegg cecttaatet agagececte teocteccee 2880
eccectaacg tactggeey aagocgetig gaataaggec gulgigiptt toictatatg 2048
fgattitcca ceatatigee giettttgge aatglgaggg ccoggaaace fggeecigic . 3000
tictigacga geattectag gggatetitee colctegeca aaggaatgea aggtetgity 3080
aalgtegiga aggsageagt fcctelggaa gotlctigas gacaaacaac glclglageg 3120

accctitgea ggeageggaa ceccccacet ggegacagat geotetgegy coaaaageca 3180
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cotgtataag atacacctge aaaggeggea caaccceagt gecacgitgt gagliggata 3240
gitgtggaaa gagteaaaty getctectea agogtagica acaagggget gaaggatgee 3300
cagaaggtac cecatigtat gggaatciga tetggggecot cggigeacat getitacatg . 3360
fgittagicg sgoitasaaa agolctagge cocecgaace acggggacat gotitteatt 3420
tgaaasacac galgataage Hgecacaaa fgotgectag aaggggacct aggetgagly 3480
tgagggecac cagaaagace {clgagagga gecagectag aggoeegeoge cagecaatee 3540
claaggolecg caggecegag goaagaacct goacicages tggtiaceea fggeecetgt 3600
acggeaacga agotigegac tggoctaatt goeigetote teeacgigat tccegeeeet 3880
SHGOGEIce acigacosa cgeogeeges gocgoasacct gggoaagals atcgacacce. 3720
tgacetgegy attegecgac cigatgggtt acateecict gglgggaget ceactgogeg 3780
gagoogoleg {geectgget cacggagige gogtgetoga ggacgaigly aactacgeca 3840
ccggeaaccet goceggatge ageticteca fetteatget ggeotetgetg tettgictga 3900
ciggtceage ticegetaly gaacigegee eotggetget glggotgotg gotgetacty 3960
gaaccectggt getgetagea getgacgece agggecagaa gatgticace aacacclggg 4020
ciglgagaat cococggegga cotgelgigg ctaacagegt ggetcgtaag cacggetice 4080
{gaacciggg acagatitic ggtgactact accacticly geaccgegga gigaccaaga 4140
ggageetgle cccacacaga ccaaggeact ccagactgea gogtgageee caggtgeagt 4200
ggctggaaca geagglogee aagegeagga ccaagagaga cgigtaceag gagectaceg 4280
acccaaagit cocecageag tgatatoigt ceggegtgac coagegigac cigaacgiga 4320
aggocgottg ggeteagggt tacaceggte acggeategt gatgiceate ctggacgacg 4380
goategagaa gaaccacect gacclggecy gtaactacga occaggege! iotitegacy 4440
{gaacgacca ggaccccyac octeagecaa gatacaecea gatgaacyac aacagacaty 4500
gaaccagalg tgctggtogaa giggetgoly tggetaacaa cggegigige goagiggals 4560
ggectacaa cgoelagaate gotggegiae giatgetgoa tggagaagig actgatgelg 4820
iggaagetag aagectggga clgaacceaa accacalcea calctactet goecagelggg 4680
gtccagagga tgatggaaag actgtggaty glectgelag actggctgag gaageettct 4740
teegeggegt gagoeagges aggooagate tgagaageat chicgtglog gotictgata 4800

acqgrggaag agageacgac fectgoaact gegacggata caceaactet alctacacce 4880
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tgageatcag clcogatace cagiteggta acgigecoty gtacicegaa gocigeteta 4920
goaccaigge taccacctac foclclggea accagaacga gaageagste gigaccateg 4880
accigegtea gaagigeace gaatetcaca clggeaccte cgootetgot cetotggotg 5040
clggaateal cgeectgace clggagycta acaagaacct gacctyggege gacatgeage 5100
acciggtogt goagaccice aagecagete accigaacge caacgacigy getaccascg 5160
gegloggaay gaaggtgage cacleltacy giiacggtict getggatget ggtgetatgg 5220
fggeectgge foagaacigy accaceglgy cotcteageg caagigeate alcgacatoe. 5280
tgaccgagee taaggacatlc ggaaagagac tggaagiyeg taagacegty accgottges . 5340
tgggagagec caaccacale accagacigg aacacgocca ggctogictg acecigtait 5400
acaacagacy iggagacclg gocatecace tggtgtetee aalgggeace cgeageacce 8480
tgctggolge taggecacac gactacagog cogacggatt caacgactgg golticatga 5520
ccacceacte ctgggacgag gaccctitcly gtgaatgggt getggagate gaaaacacca 5580
gegaggecaa caactacgge acceigacea agticacect ggigelgtac ggeacegeic 5840
ctgagggact gecagtgeec cctgaaaget coggttgeaa gacccigacc fetagecagg 5700
cctgoegiggt gigegaggaa ggeticicoe tgoaccagaa gictigogly cageactgee 5780
cacccggatt cgetectcag gigetggaca cecactacte taccgagaac gacgiggaaa 5820
ceatcagage cagegiaige gricetigic acgetteetg tgotactigt cagggaccag 5880
ceetgactyga cigectgtee igeccatete acgecagect ggaceccgty gageagacct 5840
getecagaca gtetcagter telegtgaaa gecciocaca geageageoe cotagactge 6000
caccegaggt ggaageegge cagagactge glgetggact getgecttct caccigecag 6060
agatogtgge tggtctgage tgegetitca toglgotgot gitcgigace gigltectgg 8120
fgotgeaget gegeagegat totectica gyggegigaa ggigtacace atggacegeg 8180
gicigateag ctacaaggagat clgectecag aggetiggea ggaggaatge ceatetgaca 6240
gogaagagaa ogagggacgt gyagaacqgga cigecticat casagateay agegeactgt 8300
aataaatcga ittaattaat ageataacee ctiggggect claaacgogt ctigagggat 6360
{ititggaat tcacccaget tictigiaca aagiggigat agetigicga gaagtactag 6420
aggatcataa toagoeatac cacaltigla gaggititac tigotiiasa aaaccicoca 8480

cacctoceee igaaccigaa acatagaalg aalgcaatly tighigtiaa ctigitfatt 8540
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geagettata atggitacas ataaageaat ageatcacaa atfcacaaa taaageattt 8800
{ittcactge attctaghty ggittgicr aaacicatea alglatciia tcalgictgg 6680

atc 6663
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FIGURE 38
SEQ D NO: 13, YFV del108C-prM-E & human furin proprotein bicistronic cassette
cgtatactes guaatatiag tagatealgg agataaltay astgataace alctegeaas 80
taaataagia ttdacigll Hegtascag titiglaata aaszaaccts taaatatice 120
goatiatica taccgicees coategggeg cggaleaten caagitigla caaaaaggea 180
ggctagatet taatacgact cactatatta attaaggatc ccaaaaaatt gaaatifiat 240
ittt tggaaiatas atastalgag acciggace! icaagagotg tHeasggatt 300
fatotiitic ttitigtica acafitigac tggasaaaag atcacggece acclaaagag 360
gitglggaas atgolggace caagacasgg cliggelghl claaggaaag aagagagt 420
ggfggecagt tgatgagag gatigtectc aaggaaacge cgticccalg atgiiclgac 480
igigeaatte claatittga gaslgoigtt gatlgacoaat ggagigacot iggigeggas 540
asgcagatgg tgolcctaa algiyacaic lgaggaccie gggaaaacat ietclglggg . 800
cacaggraac igeacaacaa acattitgga agecaagtac tgglgeceag acteaatgga 860
atacaactgt cceaatetca giccaagaga ggagecagst gacattgatt gotgatgeta 720
tgggglogas aacgitagag tegeatatgg taagtotgac teageaggea ggictaggag 780
gtcaagaagg geeattgact tgectacgea tgaaaaccat gotitgaaga cocggeaaga 840
aaaatggaty aciggaagas tgggigaaag geaactceaa aagatigaga gatggetegt 900
gaggaaocce tiittigeag tgacagetet gaccatigec tacctigigy gaagesacat 860
gacgcaacga gtegtgatiy coctactggt cltggetgtt ggtecggect acteagetea 1020
cigeatigoa attactgaca gggatiicat tgagggaoty calggaggaa ctigogtttc 1080
agctaceclg gageaagaca agtgigteac tgttatggec solgacaage clicaitgga 1140
catcicacta gagacagiag ccatigalgg acctgelgag gegaggaaag igtgttacaa 1200
fgcagtictc acteatgiga agattaalga caagigeece ageaciggag aggeccacet 1260
ageigaagag aacgaagqag acaatgegly caagegeact laticigata gaggetgggg 1320
caatggcetgt ggeclattlg ggaaagggag caltgtgges fgegecaaat teactigige 1380
caaatccaty agtiiottlg agotigalca gaccaaaat! caglatgica teagagecaca 1440
attgcatgla ggggcecaage aggaaaalty gaatacegac attaagacic fcaagitiga 1500

tgecctgica ggoteccagg aagecgagtt cacigggtat ggaaaageta cactggaaly 1560
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ceaggtgcaa actgeggtag acttigglaa cagitacate gelgagalgg aaaaagagag 1620
ciggatagly gacagacag! gggoocagga ctigacecty ceatggeaga giggaagigg 16880
cgooatatog agagagatge atcatetigl cgaattigaa ceteogealg cogecactat 1740
cagagtactg gecctgggaa accaggaagg clectigaas acagcetolta ceggegeaat 1800
gagggitaca aaggacacas algacaacaa ccittacaaa clacalggly gacatgtitc 1860
ctgeagagly aaatigteag ctitgacact caaggggaca fcctacaaaa igigeaciga 1920
cazaatgict ttgtcaage gcccaaciga cactggerat ggoactgity tgatgeaggt 1980
gaaagigecs asaggaygcce colgeagaat fccagigata glagetgalg atoltacage 2040
ggcaatcaat agaggeattt iggttacagt laaccocate geclcaacea atgatgatga 2100
agigetgatt gaggigaace cacclitign agacagatac attategiig ggacaggaga 2160
ttcacgticte acttaccagt ggcacaaaga gggaagetca ataggaaagt tgttcactca 2220
gaccatgaaa ggogeggaac gectggoegt catgggagac gecgectgag atttcagete 2280
cgeiggaggg ticticactt cggtigggaa agglaticat acgglgitlg getcigeatt 2340
tcaggggcta titggegget tgaactggat aacaaaggic atcalgggog cogtactcat 2400
atgggtigge alcaacacaa gaaacatgac aalgiccaly ageatgaict igglaggagt 2460
gatcaigaly titltgtcic taggagtigy gocgtgagee ccletecete cececccecct 2520
ascgitacty gecgaagecy cltggaataa ggecggtotg taittoteta tatgigattt 2580
fccaccatat tgeegtettt tggeaatgly agggcecgga aaceiggece fpictictly 2640
acgageatic claggggict ticceeteic gecaaaggaa tgcaaggict gitgaatgte 2700
glgaaggaag cagttcatet ggaagettct tgaagacaaa caacgicigt agegaccett 2760
fgcaggcage ggaaceccoe aoctgucgac aggtgectct geggecasaa gecacgigta 2820
{aagatacac clgeaaagye ggeacascee cagigecacy figtagagiig gatagiigtg 2880
gaaagagtca aatggclicte cteaagegta gicaacaagg ggctgaagga tgcceagaag 2940
gltaccocatt glatgagasat cigatelgay gootegatae acatgetita catgigtita 3000
gtcgaggtia aaaaagelct aggccceoeg aaccacggag acgigotitt coitigaaaa 3060
acacgatgat aagetigeca caaatggaac tgagacctly getgetgtgg gtogtogetg 3120
ctactggeac colggtgelg clagragolg acgeccaggg ccagaaggaly Hoaccaaca 3180

cetgggetat gagaateece ggeggacclg ctgtggetaa cagegigget cgtaageacg 3240
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geticotgaa coigggacay atiteqgiy actactacea clictggeac cgeggagiga 3308
ccaagaggag cotgicccea cacagaccaa ggeactccag acigeagegt gageeccagg 3360
igcagtgget ggaacageag giggecaage goeaggaceaa gagagacylg taccaggage 3420
claccgaccee aaagttcece cageagtgat alctgicegg cotgacceag cglgacctgs 3480
acgtgaagac cgettggoct caggottaca ceggtcacgg categigaly tecatectgg . 3540
acgacggeat cgagaagaac caccelgace tggecggtaa ctacgaccea ggogetict 3600
cgacgigas cgaccaggac coegacecte agecaagata cacecagalg aacgacasca 3660
gacatggaac cagatgige! gatgaagiag clgeiglyge teacascggce giglgoggag. 3720
toggtatgge ctacaacget agaategoly gootgogtat gotggatgga gaagigacty 3780
atgetgioga agetagaage cigagaciga accoaaacca catccacate {actetgeca 3840
gotggggice agaggalgat ggaaagacty tggatggics tgctagacty gelgaggaag 3900
cottetteeg cggegtgage cagggaagag gaggtelgag aageaictic gigtgggett 3960
cigglaacgg cggarsgagag cacgacicet geaacigega cggatacacc aacictatet 4020
acaccclgag catcagetee getacceagt teggtaacgt geectggtac tecgaageet 4080
getetageac cetggetace acclacied! clggeaacea gaacgagaag cagategiga 4140
ccaccgacct geglcagaag igcaccgaat ctecacactgg cacclecgec ctgetecte 4200
fggcigetgg aateategec clgacectgg aggctaacaa gaacctgace iggegegaca 4260
fgcageacet gatggigeag acciccaage cagetcacct gaacgecaac gactgggeta 4320
ccaacggegt gogaaggaag gigagecact cttacggtta cggteigetg gatgeiaglg 4380
ctatggtgge cetggetcag aactggacca cegtggecoe teagegeaag tgeatcatey 4440
acatectgac cgagectaag gacategyaa agagacigga agigogtaag acegigaccy 4500
ciigecigay agageceaac cacateacea gaclggaaca cgeccagget egicigacee . 4580
tgtcttacaa cagacgtgga gacctggeca tecacciggt gictceaatg ggeaccogea 4620
geaceckget ggetgetagy coacacgact acagegecga cggaticaac gactgggett 4880
tcatgaccac ceactectgg gacgaggace citelggiga atgggiycty gagategaaa 4740
acaccagega ggccaacaac tacggeacce tgaccaagtt caccetgglg ctgtacggea 4800
cegetectga gagactgeca gigeoccoty aaagetocgy Higoaagace cigaccicta 4860

geeaggeoty cotgolgige gaggaaggact ilceclgea coagaagtot igegigeage 48920
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actycecace cggattoget coteaggiae tggacaccea ctaclctace gagaacgacg 4980
fggaaaceal cagagecage gigigegete cligtcacge toctalge! actigicagg 5040
gaccagecect gactgacige clglectgee catetcacge cagectggac ceegtggage 5100
agacctgeie cagacaglict cagtestote glgaaagoece {ccaoageag cageccccta 5180
gaclgecacs cgaggiggasa gocggecaga gaclgogiae tggactgely cettctecace . 5220
tgecagagat gotggotggt clgagetgeg ottfcategt getggiatic gigacegtgt 5280
fcctggtget geagetgege ageggtitet cotteaggag cgigaaggly tacacealgg 5340
acogeggtet gatcagetac aaggglotge clecagagge tggoaggag gaatgeoeat 5400
clgacagoga agaggacgay ggacgiggag aacggactge ciicateaaa galcagageg 5460
cactgtaata aategatiia attaatagea taaccectty gggoetetas acggaicly 5520
aggggotitit iggaaticac coagettict {giacaaagt golgataget igicgagaag 5580
tactagagga icataatcag ccataccaca ittgtagagg tittactige titaaaaaac 5640
cloceeacace toccectgaa celgaaacat aaaatgasty caaligtig igitaactly 5700
tttattgcag cltataatgg tacaaataa agcaatagea fcacaaattt cacaaataaa 5760
geattittit cactgeatic tagiigigot tigiccasac fcatcasigt atcliatcat 5820

gictggatc 5828
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FIGURE 40
SEQ D NO: 14, HCV del108C-E1-E2-p7 & human furin proprotein bicistronic cassette
cgtatactes guaatatiag tagatealgg agataaltay astgataace alctegeaas 80
tzaataagia ttdacigll Hegtascag titiglaata aassaaccts laaatatice 120
goatiatica taccgicces coategggeg cggaieatea caagitigla caaaaaagea 180
ggctagatet taatacgact cactatatta attaaggatc ccaaaaaatt gaaatifiat 240
ittt tggaaiatas atastatge! gecasgaagyg golecaagac teggagigeg 300
fgecaccoge aagacciety ageglageca gecaagagge cgeegeeage caateectaa 360
gactegeagg cotgaaggta gaactiggge teageeagg! tacectigge caclglacgg 420
aaacgaagge tgegoatauy ciggatgget golgageeee agggoticca gaccifctty 480
gogtesaadct garecacgos googoageny cagdoclggac sagatcatey acaccoigac 540
clgeggatic googacoiga igggttacat conactggly ggagetecee tgggeggage 600
tgctagggec oiggetcacy giglgagagt gotggaagac gaegtgaact acgecaceyg 660
taacclgeca ggetgeaget fetecatett cotgetgget ctgetgteet geelgactgg 720
accagetict gettaccagg tgaggaacag caceggtely taccacgiga ceaacgactg 780
coceaacage tecategiyt tegaagetge fgatgotate clgeacaccee caggatgegt 840
geettgegty cotgagagta acgeticeag atgetgaaty getgtgacee ctacegigge 900
caccagagac ggeaageige caaccaccea gelgaggaga cacalegace fgotootagg 860
tagegecace cigigeteeg cicigtacgt gggegacety tgeggtageg fgttectggt 1020
gagecagety tteacctica gooctogieg coeactggace acccaggact geaactyete 1080
catctaccca ggocacalct ctggacacog tatggotigg gacalgaiga igaaciggag 1140
cccaactgee getelgetgg tggetcaget geigagaate ccacaggeca toctggacat 1200
gatcgetggt getcactggg gogtgetgge iggaatgget tactictcta tggtgggeaa 1280
clgggecaag gigelgalgg tgotgetoct gtcgeegaa glggacgelg aaacctacgt 1320
gaccggigge agegeegeta ggactacige tggectgget agietgtict ceeclggage 1380
taagcagaac atccagelgg igaacaccaa cggetcligy cacatcaaca geaccgecct 1440
gaacigeaac gaciceciga acaceggtilg galcgetgge cigtictace accacaaght 1500

caacictage ggatgoteeg aaaggetgge ftettgeaga cototgacty acltegetca 1560
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gaotigagat cotatcages acgetgaiag aictgaicea gaccagegee colactgelg 16820
geactaccet cecaagectt gegglatogt goctgetaag tecgigtgeg glccegiglta 1680
cigeticace coctetecty ggtagiagg aaccacogac aqgictgoty clecaaccta 1740
cagelgguys geesacgaca cogacgigh cglocigaac aacaccagas caceeeiggg 1800
aaactggtic galtgeacct ggatgaacag caccggetic accaaggtgt geggageeee 1880
tccatgegly ateggagaty tgggeaacaa caceelgegt gecceacey acigottecg 1920
caageacect gaggetacet aclceagatg cggelctgga cotiggatea coocaaggly 1880
colggiggac tacocctacs gacigiggoa claceciige accatonact acacegipgit 2040
caaggigcot atglacyigy goggagiyga geacagacty gaagetgett gtaacitggac 2100
wgeggegac cgetgeaace tggacgacag gaacagatel gagetgagee ceatgelget 2180
glccaccace caglggeagyg tgetgecatg cageticace acootgeceg cectgiccac 2220
tggectgate cacetgeace agaacategt ggacgtgeag taccigtacg glgigggete 2280
cictategea tetigggcta {caagigaga atacgiggly cigetgtice {gotgeigge 2340
tgatgctcege glotgetect goctgtggat gatgetgetg atcictcagg tggaggeege 2400
telggaaaac ciggiggige tgaacgctge aagectgget ggaacceacg giclggigtce 2480
citcetggty ttetictget tegetiggta colgaaggge aagiggotge clggageegt 2520
glacgeictg tacgoaatat ggoctctget gotgeigety clggeeatge cacagagage 2580
{tacgcetety gacactgagg tggetgetic totagtoge gtagtactog tggaectgat 2840
gactetgace cigiotectt actacaagag gtacatcage fggtgoctat gaiggetgea 2700
gtacticctg accagaateg gageccaget geacgigigg attectecee tgaacgtgeg 2760
cggoggeaga gatgoeegtya toctgctgat glgegtauty cacceegote fgotgttcga 2820
cateaceaag ctgotgelgg cegetttegyg cocttaatet agageecete tecctcccece . 2880
ceceectaacg tactggoog aagecgetiyg gaataaggece gglgigigtt tgictatatg 2940
tgatiticca ceatatigec gictittgge aatgtgagay cecggaaace tggeecigte 3000
tictigacga goattectag gagtetttee colctogeca aaggaatgea aggteigity 3080
aatgtegtoa aggaageagt ectetggaa gettettgaa gacaaacaac gietgtageg 3120
acccfitgea ggcageggaa coccccacet ggegacagot gectelgega coasaageca 3180

cotgtataag atacaccige asaggeggea caaccecagt gocacgitgt gagtiggata 3240
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gitglggaaa gagicaaatly gelclocica agegtagica acaagagget gaaggatgee 3300
cagaaggtac cccatiglat gggaatelga tetggggect cootgeacat gotifacaty 3360
igtttagtcg aggttaaaaa agetclagge coccegaace acggggacgt ggtittect 3420
tgaaaaacac galgataage Hgccacaaa tggaactgeg cooalggelg otgtgogtay 3480
togeigetac tggaacecty glactgetag cagotgacge ceagggecag aaggigitca 3540
ccaacaccty ggotgigaga atccceggeg gacclgotgt ggotaacage giggetegta 3600
ageacggett cclgaaccty ggacagatit leggtgacta claccactic iggcaccgeg 3660
gagtgaccas gaggagecty incecacacs gaccaaggea clcragacty cagegtgage 3720
cecaggigea glggelggaa cageaggiag coaagogoag gaccaagaga gacgtgtace 3780
aggagectac cgacccaaag toceccage agtogialet glecggegty acccagegtg 3840
acctgaacgt gaaggeoget tgggetcagg gitacaccgg tcacggeate giggtgteca 3800
toctggacga cggoategag aagaaccace clgaccigge cggtaactac gacceaggeg 3960
ciicittcga cgtgaacgac caggaccecy acccicagee aagatacace cagatgaacg 4020
acaacagaca tggaaccaga tgigetgatg asgtggetoc totggetaac aacggegtgt 4080
geggagtoayg tgiggectac aacgetagas focgalggegt gegtaigetg gatggagaag 4140
gacigatge tgtggaaget agaagectgy gactgaacce aaaccacate cacatctact 4200
cigecagely gagicragag gatgatggaa agacigigga tgotoctget agactggelg 4260
aggaageet! cttecgegoc glgagecagg g2aggagagg ictgggaage aletiegigt 4320
gagceiiclgg taacggegga agagagoacy actectgeaa cigegacyga tacaccaact 4380
ctatclacac cclgageaic agetecgota cocagttegg taacgtgeec fggtacteeg 4440
gagoctgete tageaccoty getaceacct aclectelgy caasccagaac gagaageaga 4800
fogtgaccac cgacctgegt cagaagigea cogaatelca cactggeace teegeoietg 4580
ctectelgge tgetggaate ategeectga ceelggaggc taacaagaac cigaceigge 4620
gogacatgea goeacctgutyg gigeagacet ceaagecage cacctgaac goecaacgaat 4680
gggctaccaa cggeglggga aggaaggtiga gecacictia cggttacgot cigetggatg 4740
ciggigetat ggtggeecty getcagaact ggaccacegt ggeeectcag cgeaagtgea 4800
icategacat cotgaccgag cotaaggaca teggaaagag aclggaagiy cglaagaceg 48680

tgaccgetiy colgggagag cocaaccaca tcaccagact ggaacacgee cagactogite 4920



90/90
tgacccigic ttacaacaga cgtggagace tggecateea colgatgict ceaatggaea 4980
ceegeageac cotgetgget gotaggecac acgactacag cgecgacgga fieaacgact 5040
gggctiteat gaccaceeac cctgggacy aggaccetic {ggigastay gigelggaga 5100
tcgaaaacac cagegaggee agcaactacy geaccelgac caagticace ciggigetgt 5160
acggeaccge teolgagaya clgecagige cocctgaaag cloegotige aagaceciga 5220
cetolageea ggectgegle alglgegagg aaggeticle cofgeaccag gagictigeg 5280
fgeageacty ccoaccogga togetecte agglgeigoa cacceactac tolaccgaga 5340
acgacglggs agecateaga gecagegiot gogetectty teacgetice fgtgetactt 5400
gltcagggace ageccigact gactgectyt cotgeccatc tcacgecage oiggaccceg 5460
gageagac cigelocaga cagicteagt celotogliga aageccicca cageageage 5520
ccectagact geccaccegag glggaageeg geecagagact gogtgoigga ctgotgectt 5880
clcacctgec agagotgotg getgateiga getgegetit categtgetg gigticgtga 5640
cegigttect gglgeigeag clgegeagey glttcteelt caggggegly aaggigtacs 5700
ccatggaceg cggtetgate agetacaagg giotgectce agaggetigg caggaggaat 5760
goccateiga cagogaagag gacgagggac glggagaacg gactgectic atcaaagate 5820
agagegeact glaataaatc gatitaatta atagcataac cecitgggge cictaaacgg 5880
gicttgagag gtittitnga aticacceag cittottgta casagigoly atagetigic 5840
gagaagtact agaggaicat aatcagecat accacatity tagaggatitt actigetta 8000
aaaaacceice cacaccices colgaacclg aaacataaaa (gaatgeaat tgligtight 6080
aactigtita tigcagetia taatggitac aaatasagea atageatcac aaatitcaca 8120
aataaageat tttfcact geatictagt igigottio! ccaaacieat caatgiatat 6180

fatcatgtot ggate 6185



