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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 (CAl)
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FIGURE 18
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FIGURE 19
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FIGURE 20
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FIGURE 26
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FIGURE 27

SEQ ID NO: 1. DENV2 del108C-prM-E & del108CDENV-human furin proprotein
bicistronic cassette

cgtatactcc ggaatattaa tagatcatgg agataattaa aatgataacc atctcgcaaa 60
taaataagta ttttactgtt ttcgtaacag ttttgtaata aaaaaaccta taaatattcc 120
ggattattca taccgtccca ccatcgggeg cggatcatca caagtttgta caaaaaagca 180
ggctagatct taatacgact cactatatta attaaggatc ccaaaaaatt gaaattttat 240

tttttttttt tggaatataa ataatatgct ccagggcaga ggaccactca agctgttcat 300
ggcactcgtc gcctttctce ggtttctcac tatcccacce actgtcggta tcctgaagag 360
atggggcacc atcaagaaga gcaaggctat caacgtgctg cgcggattca ggaaggagat 420
cggtcgtatg ctgaacatcc tgaaccgcag gagacgtacc gctggaatga tcatcatgct 480
gatcccaacc gtgatggcct tccacctgac caccagaaac ggagagcccc acatgatcgt 540
gtctcgtcag gaaaagggca agagcctgct gttcaagacc gaggacggcg tgaacatgtg 600
caccctgatg gctatggacc tgggcgagct gtgcgaagac accatcacct acaagtgccc 660
actgctgaga cagaacgagc ccgaagacat cgactgctgg tgcaactcta ccagcacctg 720
ggtgacctac ggcacctgta ccaccactgg agagcacaga agggaaaaga gatctgtggc 780
cctggtgecc cacgtgggta tgggactgga gacccgtacc gaaacctgga tgagctccga 840
gggagcctgg aagcacgctc agagaatcga aacctggatt ctgcgtcacc ctggattcac 900
cctgatggcc gctatcetgg cttacaccat cggcaccacc aacttccagce gtgecctgat 960
cttcatcctg ctgaccgecg tggctccaag catgaccatg cgcetgcatcg geatctccaa 1020
cagggacttc gtggagggag tgtccggcegg atcttgggtg gacatcgtgce tggaacacgg 1080
ttcctgcgtg actaccatgg ccaagaacaa gcctaccctg gacttcgagce tgatcaagac 1140
cgaagccaag cagccagcta ccctgecgeaa gtactgcatc gaggccaagce tgaccaacac 1200
cactactgag tctaggtgcc caacccaggg tgaacctagc ctgaacgagg aacaggacaa 1260
gaggttcgtg tgcaagcact ctatggtgga caggggttgg ggcaacggat gcggcectgtt 1320
cggaaagggc ggcatcgtga cctgcgecat gttcacctgc aagaagaaca tggagggcaa 1380
gatcgtgcag cccgagaacc tggaatacac catcgtgatc acccctcact ctggagagga 1440

acacgctgtg ggcaacgaca ccggaaagca cggcaaggag atcaagatca cccctcagtc 1500
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tagcatcacc gaggccgaac tgaccggcta cggaaccgtg accatggaat gcagcecctcg 1560
caccggcctg gacttcaacg agatggtgct gctgcagatg gaaaacaagg cttggctggt 1620
gcacaggcag tggttcctgg acctgcctct gecttggctg ccaggtgetg acacccaggg 1680
cagcaactgg attcagaagg agaccctggt gaccttcaag aacccccacg ctaagaagca 1740
ggacgtggtg gtgctgggct cccaggaggg agctatgcac accgcetctga ccggagecac 1800
cgaaatccag atgtcctctg gaaacctgct gttcaccggt cacctgaagt gcagactgcg 1860
tatggacaag ctgcagctga agggaatgtc ctactctatg tgcaccggca agttcaaggt 1920
ggtgaaggag atcgccgaaa cccagcacgg caccatcgtg gtgagagtge agtacgaggg 1980
tgacggcagc ccttgcaaga tcccattcga gatcatggac ctggaaaagc gccacgtgct 2040
gggcaggctg atcaccgtga accctatcgt gaccgaaaag gactccccag tgaacatcga 2100
ggctgaaccc cctttcggag actcttacgt gatcatcggt gtggagcctg gccagctgaa 2160
gctgaactgg ttcaagaagg gaagctccat cggtcagatg ttcgaaacca ccatgagagg 2220
cgctaagcgt atggccatcc tgggcgacac tgcttgggac ttcggctccc tgggeggegt 2280
gttcacctct atcggcaagg ctctgcacca ggtgttcgge gccatctacg gagecgcttt 2340
cagcggagtg tcctggacca tgaagatcct gatcggtgtg atcatcacct ggatcggcat 2400
gaacagcagg tccacctctc tgagcgtctc tctggtectc gtgggcegteg tgactctcta 2460
tctcggtgtg gtcgtgcagg catgagceccc teteectece cceccccctaa cgttactgge . 2520
cgaagccgct tggaataagg ccggtgtgtg tttgtctata tgtgattttc caccatattg 2580
ccgtcttttg gcaatgtgag ggcccggaaa cctggecctg tettcttgac gagceattcct 2640
aggggtcttt cccctctcge caaaggaatg caaggtctgt tgaatgtcgt gaaggaagca 2700
gttcctctgg aagcttcttg aagacaaaca acgtctgtag cgaccctttg caggcagcgg 2760
aaccccccac ctggcgacag gtgcctctgc ggccaaaagc cacgtgtata agatacacct 2820
gcaaaggcgg cacaacccca gtgccacgtt gtgagttgga tagttgtgga aagagtcaaa 2880
tggctctcct caagcegtagt caacaagggg ctgaaggatg cccagaaggt accccattgt 2940
atgggaatct gatctggggc ctcggtgcac atgctttaca tgtgtttagt cgaggttaaa 3000
aaagctctag gccecccgaa ccacggggac gtggttttce tttgaaaaac acgatgataa 3060
gcttgccaca aatgctccag ggtcgecggtc cactgaaact ctttatggct ctcgtcgect 3120

tcctgeggtt cctcactatt cctectactg tcggtattct gaagaggtgg ggcaccatca 3180
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agaagagcaa ggccatcaac gtgctgcgeg gattcaggaa ggagatcggt aggatgctga 3240
acatcctgaa ccgcaggaga cgtaccgccg gcatgatcat catgctgatc cccaccgtga 3300
tggctatgga actgagacct tggctgctgt gggtggtggc tgctactggce accctggtge 3360
tgctagcagc tgacgcccag ggccagaagg tgttcaccaa cacctgggct gtgagaatcc 3420
ccggeggacc tgetgtggcet aacagegtgg ctcgtaagca cggcettectg aacctgggac 3480
agattttcgg tgactactac cacttctggc accgcggagt gaccaagagg agcctgtccc 3540
cacacagacc aaggcactcc agactgcagc gtgagcccca ggtgcagtgg ctggaacagc 3600
aggtggccaa gcgcaggacc aagagagacg tgtaccagga gcctaccgac ccaaagttcc 3660
cccagcagtg gtatctgtcc ggcgtgaccc agcgtgacct gaacgtgaag gccgcettggg 3720
ctcagggtta caccggtcac ggcatcgtgg tgtccatcct ggacgacggc atcgagaaga 3780
accaccctga cctggccggt aactacgacc caggcgcttc tttcgacgtg aacgaccagg 3840
accccgaccc tcagccaaga tacacccaga tgaacgacaa cagacatgga accagatgtg 3900
ctggtgaagt ggctgcetgtg gctaacaacg gcgtgtgcgg agtgggtgtg gectacaacg 3960
ctagaatcgg tggcgtgcgt atgctggatg gagaagtgac tgatgctgtg gaagctagaa 4020
gcctgggact gaacccaaac cacatccaca tctactctge cagetggggt ccagaggatg 4080
atggaaagac tgtggatggt cctgctagac tggctgagga agccttcttc cgcggegtga 4140
gccagggaag gggaggtctg ggaagcatct tcgtgtgggc ttctggtaac ggcggaagag 4200
agcacgactc ctgcaactgc gacggataca ccaactctat ctacaccctg agcatcagct 4260
ccgctaccca gttcggtaac gtgeectggt actccgaagc ctgctctage accctggcta 4320
ccacctactc ctctggcaac cagaacgaga agcagatcgt gaccaccgac ctgcgtcaga 4380
agtgcaccga atctcacact ggcacctccg cctctgctece tctggcetget ggaatcatcg 4440
ccctgaccct ggaggctaac aagaacctga cctggecgega catgcagceac ctggtggtge 4500
agacctccaa gccagctcac ctgaacgcca acgactgggc taccaacggce gtgggaagga 4560
aggtgagcca ctcttacggt tacggtctgc tggatgctgg tgctatggtg gecctggetc 4620
agaactggac caccgtggcc cctcagcgcea agtgcatcat cgacatcctg accgagecta 4680
aggacatcgg aaagagactg gaagtgcgta agaccgtgac cgcttgcctg ggagagecca 4740
accacatcac cagactggaa cacgcccagg ctcgtctgac cctgtcttac aacagacgtg 4800

gagacctggc catccacctg gtgtctccaa tgggcacccg cagcaccctg ctggctgcta 4860
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ggccacacga ctacagcgcc gacggattca acgactgggc tttcatgacc acccactcct 4920
gggacgagga cccttctggt gaatgggtgc tggagatcga aaacaccagc gaggccaaca 4980
actacggcac cctgaccaag ttcaccctgg tgctgtacgg caccgctcct gagggactgc 5040
cagtgccccc tgaaagctcc ggttgcaaga ccctgacctc tagccaggcec tgegtggtgt 5100
gcgaggaagg cttctcectg caccagaagt cttgcgtgcea geactgecca cccggattcg 5160
ctcctcaggt getggacacc cactactcta ccgagaacga cgtggaaacc atcagagcca 5220
gcgtgtgegc tecttgtcac gettcetgtg ctacttgtca gggaccagcec ctgactgact 5280
gcctgtectg cccatctcac gccagectgg accccgtgga gcagacctge tccagacagt 5340
ctcagtcctc tcgtgaaagc cctccacagce agcagecccc tagactgeca cccgaggtgg 5400
aagccggcca gagactgcegt gctggactgc tgcecttctca cctgccagag gtggtggetg 5460
gtctgagctg cgctttcatc gtgetggtgt tcgtgaccgt gttcetggtg ctgcagetge 5520
gcagcggttt ctccttcagg ggcgtgaagg tgtacaccat ggaccgeggt ctgatcaget 5580
acaagggtct gcctccagag gettggcagg aggaatgcecc atctgacagc gaagaggacg 5640
agggacgtgg agaacggact gccttcatca aagatcagag cgcactgtaa taaatcgatt 5700
taattaatag cataacccct tggggcctct aaacgggtct tgaggggttt tttggaattc 5760
acccagcttt cttgtacaaa gtggtgatag cttgtcgaga agtactagag gatcataatc 5820
agccatacca catttgtaga ggttttactt gctttaaaaa acctcccaca cctccecectg 5880
aacctgaaac ataaaatgaa tgcaattgtt gttgttaact tgtttattgc agcttataat 5940
ggttacaaat aaagcaatag catcacaaat ttcacaaata aagcattttt ttcactgcat 6000

tctagttgtg gtttgtccaa actcatcaat gtatcttatc atgtctggat c 6051
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FIGURE 28
SEQ ID NO: 2. DENV2 del108C-prM-E & human furin proprotein bicistronic cassette
cgtatactcc ggaatattaa tagatcatgg agataattaa aatgataacc atctcgcaaa 60
taaataagta ttttactgtt ttcgtaacag ttttgtaata aaaaaaccta taaatattcc 120
ggattattca taccgtccca ccatcgggeg cggatcatca caagtttgta caaaaaagca 180
ggctagatct taatacgact cactatatta attaaggatc ccaaaaaatt gaaattttat 240
tttttttttt tggaatataa ataatatgct ccagggcaga ggaccactca agctgttcat 300
ggcactcgtc gcctttctce ggtttctcac tatcccacce actgtcggta tcctgaagag 360
atggggcacc atcaagaaga gcaaggctat caacgtgctg cgcggattca ggaaggagat 420
cggtcgtatg ctgaacatcc tgaaccgcag gagacgtacc gctggaatga tcatcatgct 480
gatcccaacc gtgatggcct tccacctgac caccagaaac ggagagcccc acatgatcgt 540
gtctcgtcag gaaaagggca agagcctgct gttcaagacc gaggacggcg tgaacatgtg 600
caccctgatg gctatggacc tgggcgagct gtgcgaagac accatcacct acaagtgccc 660
actgctgaga cagaacgagc ccgaagacat cgactgctgg tgcaactcta ccagcacctg 720
ggtgacctac ggcacctgta ccaccactgg agagcacaga agggaaaaga gatctgtggc 780
cctggtgecc cacgtgggta tgggactgga gaccecgtacc gaaacctgga tgagctccga 840
gggagcctgg aagcacgctc agagaatcga aacctggatt ctgcgtcacc ctggattcac 900
cctgatggcc gctatcctgg cttacaccat cggcaccacc aacttccage gtgeectgat 960
cttcatcctg ctgaccgccg tggctccaag catgaccatg cgctgcatcg gecatctccaa 1020
cagggacttc gtggagggag tgtccggcgg atcttgggtg gacatcgtgce tggaacacgg 1080
ttcctgegtg actaccatgg ccaagaacaa gectaccctg gacttcgage tgatcaagac 1140
cgaagccaag cagccagcta ccctgecgeaa gtactgcatc gaggccaagc tgaccaacac 1200
cactactgag tctaggtgcc caacccaggg tgaacctagce ctgaacgagg aacaggacaa 1260
gaggttcgtg tgcaagcact ctatggtgga caggggttgg ggcaacggat gcggcectgtt 1320
cggaaagggc ggcatcgtga cctgcgecat gttcacctgc aagaagaaca tggagggcaa 1380
gatcgtgcag cccgagaacc tggaatacac catcgtgatc acccctcact ctggagagga 1440
acacgctgtg ggcaacgaca ccggaaagca cggcaaggag atcaagatca cccctcagtc 1500

tagcatcacc gaggccgaac tgaccggcta cggaaccgtg accatggaat gcageecctcg 1560
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caccggcctg gacttcaacg agatggtgct gctgcagatg gaaaacaagg cttggetggt 1620
gcacaggcag tggttcctgg acctgcctct gecttggetg ccaggtgcetg acacccaggg 1680
cagcaactgg attcagaagg agaccctggt gaccttcaag aacccccacg ctaagaagca 1740
ggacgtggtg gtgctgggct cccaggaggg agcetatgcac accgcetctga ccggagecac 1800
cgaaatccag atgtcctctg gaaacctgct gttcaccggt cacctgaagt gcagactgcg 1860
tatggacaag ctgcagctga agggaatgtc ctactctatg tgcaccggca agttcaaggt 1920
ggtgaaggag atcgccgaaa cccagcacgg caccatcgtg gtgagagtge agtacgaggg 1980
tgacggcagc ccttgcaaga tcccattcga gatcatggac ctggaaaagc gccacgtget 2040
gggcaggctg atcaccgtga accctatcgt gaccgaaaag gactccccag tgaacatcga 2100
ggctgaaccc cctttcggag actcttacgt gatcatcggt gtggagcctg gccagctgaa 2160
gctgaactgg ttcaagaagg gaagctccat cggtcagatg ttcgaaacca ccatgagagg 2220
cgctaagcgt atggccatcc tgggcgacac tgcettgggac ttcggceteee tgggeggegt 2280
gttcacctct atcggcaagg ctctgcacca ggtgttcgge geccatctacg gagecgcttt 2340
cagcggagtg tcctggacca tgaagatcct gatcggtgtg atcatcacct ggatcggcat 2400
gaacagcagg tccacctctc tgagcgtctc tctggtcctec gtgggcegtceg tgactctcta 2460
tctcggtgtg gtcgtgcagg catgagcccc tcteectece cceccccectaa cgttactgge . 2520
cgaagccgct tggaataagg ccggtgtgtg tttgtctata tgtgattttc caccatattg 2580
ccgtcttttg gcaatgtgag ggcccggaaa cctggecctg tettcttgac gagceattcet 2640
aggggtcttt ccectetcge caaaggaatg caaggtetgt tgaatgtcgt gaaggaagca 2700
gttcctctgg aagcttcttg aagacaaaca acgtctgtag cgaccctttg caggcagcgg 2760
aaccccccac ctggcgacag gtgectctge ggccaaaagc cacgtgtata agatacacct 2820
gcaaaggcgg cacaacccca gtgccacgtt gtgagttgga tagttgtgga aagagtcaaa 2880
tggctctcct caagegtagt caacaagggg ctgaaggatg cccagaaggt accccattgt 2940
atgggaatct gatctggggc ctcggtgcac atgctttaca tgtgtttagt cgaggttaaa 3000
aaagctctag gccccccgaa ccacggggac gtggttttce tttgaaaaac acgatgataa 3060
gcttgccaca aatggaactg agaccttggc tgctgtgggt ggtggetget actggcacce 3120
tggtgctgct agcagctgac gcccagggcc agaaggtgtt caccaacacc tgggcetgtga 3180

gaatccccgg cggacctgct gtggctaaca gegtggctcg taagcacggc ttcctgaacc 3240
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tgggacagat tttcggtgac tactaccact tctggcaccg cggagtgacc aagaggagcc 3300
tgtccccaca cagaccaagg cactccagac tgcagcgtga gecccaggtg cagtggetgg 3360
aacagcaggt ggccaagcgc aggaccaaga gagacgtgta ccaggagcct accgacccaa 3420
agttccccca gcagtggtat ctgtccggceg tgacccagceg tgacctgaac gtgaaggcecg 3480
cttgggctca gggttacacc ggtcacggcea tcgtggtgte catcctggac gacggcatcg 3540
agaagaacca ccctgacctg gccggtaact acgacccagg cgcttctttc gacgtgaacg 3600
accaggaccc cgaccctcag ccaagataca cccagatgaa cgacaacaga catggaacca 3660
gatgtgctgg tgaagtggct getgtggceta acaacggegt gtgcggagtg ggtgtggect 3720
acaacgctag aatcggtggc gtgcgtatgc tggatggaga agtgactgat gctgtggaag 3780
ctagaagcct gggactgaac ccaaaccaca tccacatcta ctctgccagce tggggtccag 3840
aggatgatgg aaagactgtg gatggtcctg ctagactggc tgaggaagcc ttcttccgcg 3900
gcgtgagcca gggaagggga ggtctgggaa gcatcttcgt gtgggctict ggtaacggeg 3960
gaagagagca cgactcctgc aactgcgacg gatacaccaa ctctatctac accctgagca 4020
tcagctccgc tacccagttc ggtaacgtgc cctggtactc cgaagcctgc tctagcaccc 4080
tggctaccac ctactcctct ggcaaccaga acgagaagca gatcgtgacc accgacctge 4140
gtcagaagtg caccgaatct cacactggca cctccgcectc tgctcctetg getgctggaa 4200
tcatcgccct gaccctggag gectaacaaga acctgacctg gecgcgacatg cagcacctgg 4260
tggtgcagac ctccaagcca gctcacctga acgccaacga ctgggctacc aacggegtgg 4320
gaaggaaggt gagccactct tacggttacg gtctgctgga tgctggtgct atggtggecce 4380
tggctcagaa ctggaccacc gtggcccctc agcgcaagtg catcatcgac atcctgaccg 4440
agcctaagga catcggaaag agactggaag tgcgtaagac cgtgaccgct tgcctgggag 4500
agcccaacca catcaccaga ctggaacacg cccaggctcg tctgaccctg tcttacaaca 4560
gacgtggaga cctggccatc cacctggtgt ctccaatggg cacccgecagce accctgetgg 4620
ctgctaggcc acacgactac agcgccgacg gattcaacga ctgggctttc atgaccaccc 4680
actcctggga cgaggaccct tctggtgaat gggtgctgga gatcgaaaac accagcgagg 4740
ccaacaacta cggcaccctg accaagttca ccctggtgct gtacggcacc getcctgagg 4800
gactgccagt gccccctgaa agctcecggtt gcaagaccct gacctctage caggectgcg 4860

tggtgtgcga ggaaggcttc tccctgcacc agaagtcttg cgtgcagcac tgcccacccg 4920
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gattcgctcce tcaggtgetg gacacccact actctaccga gaacgacgtg gaaaccatca 4980
gagccagcgt gtgcgctcect tgtcacgctt cctgtgctac ttgtcaggga ccagecctga 5040
ctgactgcct gtcctgecca tctcacgceca gectggaccce cgtggagcag acctgctcca 5100
gacagtctca gtcctctcgt gaaagcecctc cacagcagca gecccctaga ctgccacccg 5160
aggtggaagc cggccagaga ctgegtgetg gactgetgec ttctcacctg ccagaggtgg 5220
tggctggtct gagcetgegct ttcatcgtgce tggtgttcgt gaccgtgtte ctggtgctge 5280
agctgcgcag cggtttctce ttcaggggceg tgaaggtgta caccatggac cgcggtctga 5340
tcagctacaa gggtctgect ccagaggctt ggcaggagga atgcccatct gacagcgaag 5400
aggacgaggg acgtggagaa cggactgcct tcatcaaaga tcagagcgca ctgtaataaa 5460
tcgatttaat taatagcata accccttggg gcctctaaac gggtcttgag gggttttttg 5520
gaattcaccc agctttcttg tacaaagtgg tgatagcttg tcgagaagta ctagaggatc 5580
ataatcagcc ataccacatt tgtagaggtt ttacttgctt taaaaaacct cccacacctc 5640
cccctgaacc tgaaacataa aatgaatgca attgttgttg ttaacttgtt tattgcagct 5700
tataatggtt acaaataaag caatagcatc acaaatttca caaataaagc atttttttca 5760

ctgcattcta gttgtggttt gtccaaactc atcaatgtat cttatcatgt ctggatc 5817
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FIGURE 29

SEQ ID NO: 3. Dual Promoter-DENV2 del108C-prM-E & del108CDENV-human furin
proprotein bicistronic cassette + DENV2 NS1

gtggctatgg cagggcttgc cgccccgacg ttggcetgega geectgggcec ttcacccgaa 60
cttgggggtt ggggtgggga aaaggaagaa acgcgggcgt attggtccca atggggtctc 120
ggtggggtat cgacagagtg ccagccctgg gaccgaaccce cgcgtttatg aacaaacgac 180
ccaacacccg tgcgttttat tctgtctttt tattgccgtc atagcgeggg ttecttccgg 240
tattgtctcc ttccgtgttt cagttagect cccecatcte ccggtagege atgetctaga 300
ggcgcgcctt attaggctgt cacgagagag gacacgagat tttcttcttt tictttcaga 360
ggacgaattt ccatgccgta ccagcatccg tcctcgecac ggtatctcag agggggcagg 420
gtgcaggacc tgcaacacca ttcggtgatc agcttgccag aagcggtggt ggtcctcagg 480
gaaggacctc tgtttccgca gtcttcggtc accaccacgg tggttccctt gcagaagtcg 540
aagtccatct caagcttgcc caggtgccat ggtccagegg tctgggtgtg gtatccaggg 600
cggtagttgt gctggctcac ggggccageg aagttctttg ggatgatcat ttcagactcc 660
agcactccgt tggaccacag ggtgtggctc ttgggccagt ggcagctctt cacttcgatg 720
aaagaagcct tctcgatctt ccaggtgtcg ttcagggegg attcgatcca gtagcccatg 780
tcagcgtgca cggctctgtt gtccttgata gcggcagaca tcagettgga gtcgcagaag 840
gcgtcctgct tetcecctcag gecgcagecag atgttggtgg tgaacactce gaagecgtag 900
tcttccacct ccaggcetgtt ccaagcacgg ttggtgttag ggcattcgge ggtttcgggg 960
ccgtcgatca ggaaggtcetg gttgtggctt tcggtagaca ggatcttage cttgccccag 1020
gtcttccagg agtatctcag ctcggtgggce tgggggcgca ggctgcegcett gccagegtge 1080
atgatgccct tgatgtctcc ggtcatgatg gtcagcttca cttcgttctc agacaggatg 1140
tggttcagtt cgggggtgat ctgcttccac atcaggttct ccagacgggt cacagatctg 1200
atgccgcaga taccctcctg gtgggccttc tggatagcgg aggccagctt ggatgggcett 1260
tcaggctgga acttgtactg ctcggtccag gtatgcacgt tgtcggtgat aaagatgccg 1320
ctaccacact tcagttcctt gttcctccag ctgaccacgc agccgcetgtc catgcggecg 1380
cctcgagatc ccgggtgatc aagtcttcgt cgagtgattg taaataaaat gtaatttaca 1440

gtatagtatt ttaattaata tacaaatgat ttgataataa ttcttattta actataatat 1500
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attgtgttgg gttgaattaa aggtccgtat catggagata attaaaatga taaccatctc 1560
gcaaataaat aagtatttta ctgttttcgt aacagttttg taataaaaaa acctataaat 1620
attccggatt attcataccg tcccaccatc gggcgceggat catcacaagt ttgtacaaaa 1680
aagcaggcta gatcttaata cgactcacta tattaattaa ggatcccaaa aaattgaaat 1740
tttatttttt ttttttggaa tataaataat atgctccagg gcagaggacc actcaagctg 1800
ttcatggcac tcgtcgcectt tctceggttt ctcactatce cacccactgt cggtatcctg 1860
aagagatggg gcaccatcaa gaagagcaag gctatcaacg tgctgcgegg attcaggaag 1920
gagatcggtc gtatgctgaa catcctgaac cgcaggagac gtaccgcetgg aatgatcatc 1980
atgctgatcc caaccgtgat ggccttccac ctgaccacca gaaacggaga gccccacatg 2040
atcgtgtctc gtcaggaaaa gggcaagagc ctgctgttca agaccgagga cggcgtgaac 2100
atgtgcaccc tgatggctat ggacctgggc gagctgtgcg aagacaccat cacctacaag 2160
tgcccactge tgagacagaa cgagcccgaa gacatcgact getggtgcaa ctctaccage 2220
acctgggtga cctacggcac ctgtaccacc actggagagc acagaaggga aaagagatct 2280
gtggccctgg tgecccacgt gggtatggga ctggagaccce gtaccgaaac ctggatgage 2340
tccgagggag cctggaagca cgctcagaga atcgaaacct ggattctgeg tcaccctgga 2400
ttcaccctga tggccgctat cctggcttac accatcggca ccaccaactt ccagegtgece 2460
ctgatcttca tcctgetgac cgeegtggcet ccaagcatga ccatgegcetg catcggcatc 2520
tccaacaggg acttcgtgga gggagtgtcc ggcggatctt gggtggacat cgtgctggaa 2580
cacggttcct gcgtgactac catggccaag aacaagccta ccctggactt cgagctgatc 2640
aagaccgaag ccaagcagcc agctaccctg cgcaagtact gcatcgaggce caagctgacc 2700
aacaccacta ctgagtctag gtgcccaacc cagggtgaac ctagcctgaa cgaggaacag 2760
gacaagaggt tcgtgtgcaa gcactctatg gtggacaggg gttggggcaa cggatgcggc 2820
ctgttcggaa agggcggcat cgtgacctgc gccatgtica cctgcaagaa gaacatggag 2880
ggcaagatcg tgcagcccga gaacctggaa tacaccatcg tgatcacccc tcactctgga 2940
gaggaacacg ctgtgggcaa cgacaccgga aagcacggca aggagatcaa gatcacccct 3000
cagtctagca tcaccgaggc cgaactgacc ggctacggaa ccgtgaccat ggaatgcagc 3060
cctcgcaccg gectggactt caacgagatg gtgctgctge agatggaaaa caaggcettgg 3120

ctggtgcaca ggcagtggtt cctggacctg cctctgectt ggctgccagg tgctgacacc 3180
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cagggcagca actggattca gaaggagacc ctggtgacct tcaagaaccc ccacgctaag 3240
aagcaggacg tggtggtgct gggctcccag gagggagcta tgcacaccgc tctgaccgga 3300
gccaccgaaa tccagatgtc ctctggaaac ctgctgttca ccggtcacct gaagtgcaga 3360
ctgcgtatgg acaagctgca gctgaaggga atgtcctact ctatgtgcac cggcaagttc 3420
aaggtggtga aggagatcgc cgaaacccag cacggcacca tcgtggtgag agtgcagtac 3480
gagggtgacg gcagcccttg caagatccca ttcgagatca tggacctgga aaagcgccac 3540
gtgctgggca ggctgatcac cgtgaaccct atcgtgaccg aaaaggactc cccagtgaac 3600
atcgaggctg aacccccttt cggagactct tacgtgatca tcggtgtgga gectggccag 3660
ctgaagctga actggttcaa gaagggaagc tccatcggtc agatgttcga aaccaccatg 3720
agaggcgcta agcgtatggc catcctgggc gacactgctt gggacttcgg ctccctggge 3780
ggcgtgttca cctctatcgg caaggctctg caccaggtgt tcggegecat ctacggagcc 3840
gctttcagcg gagtgtcctg gaccatgaag atcctgatcg gtgtgatcat cacctggatc 3900
ggcatgaaca gcaggtccac ctctctgagc gtctctctgg tcctcgtggg cgtegtgact 3960
ctctatctcg gtgtggtcgt gcaggcatga gcccctctce ctcecccccce cctaacgtta 4020
ctggccgaag ccgcttggaa taaggcecggt gtgtgtttgt ctatatgtga ttttccacca 4080
tattgccgtc ttttggcaat gtgagggccc ggaaacctgg ccctgtcttc ttgacgagca 4140
ttcctagggg tetttccect ctcgccaaag gaatgcaagg tctgttgaat gtcgtgaagg 4200
aagcagttcc tctggaagct tcttgaagac aaacaacgtc tgtagcgacc ctttgcaggc 4260
agcggaaccc cccacctgge gacaggtgcc tctgcggeca aaagccacgt gtataagata 4320
cacctgcaaa ggcggcacaa ccccagtgcc acgttgtgag ttggatagtt gtggaaagag 4380
tcaaatggct ctcctcaagc gtagtcaaca aggggctgaa ggatgcccag aaggtacccc 4440
attgtatggg aatctgatct ggggcctcgg tgcacatgct ttacatgtgt ttagtcgagg 4500
ttaaaaaagc tctaggcccc ccgaaccacg gggacgtggt tttcctttga aaaacacgat 4560
gataagcttg ccacaaatgc tccagggtcg cggtccactg aaactcttta tggctctcgt 4620
cgccttcctg cggttectca ctattcctec tactgtcggt attctgaaga ggtggggcac 4680
catcaagaag agcaaggcca tcaacgtgct gcgcggattc aggaaggaga tcggtaggat 4740
gctgaacatc ctgaaccgca ggagacgtac cgccggcatg atcatcatgce tgatccccac 4800

cgtgatggct atggaactga gaccttggct getgtgggtg gtggcetgceta ctggcaccct 4860
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ggtgctgcta gcagcetgacg cccagggeca gaaggtgtic accaacacct gggctgtgag 4920
aatccccggce ggacctgctg tggctaacag cgtggctcgt aagcacggct tcctgaacct 4980
gggacagatt ttcggtgact actaccactt ctggcaccgc ggagtgacca agaggagcct 5040
gtccccacac agaccaaggc actccagact gcagegtgag ccccaggtge agtggetgga 5100
acagcaggtg gccaagcgca ggaccaagag agacgtgtac caggagccta ccgacccaaa 5160
gttcccccag cagtggtatce tgtccggegt gacccagcegt gacctgaacg tgaaggecge 5220
ttgggctcag ggttacaccg gtcacggcat cgtggtgtcc atcctggacg acggcatcga 5280
gaagaaccac cctgacctgg ccggtaacta cgacccaggc gcettctttcg acgtgaacga 5340
ccaggacccc gaccctcage caagatacac ccagatgaac gacaacagac atggaaccag 5400
atgtgctggt gaagtggctg ctgtggctaa caacggcgtg tgcggagtgg gtgtggecta 5460
caacgctaga atcggtggcg tgcgtatgct ggatggagaa gtgactgatg ctgtggaagc 5520
tagaagcctg ggactgaacc caaaccacat ccacatctac tctgccagct ggggtccaga 5580
ggatgatgga aagactgtgg atggtcctgc tagactggct gaggaagcct tcttccgcgg 5640
cgtgagccag ggaaggggag gtctgggaag catcttcgtg tgggcttctg gtaacggcgg 5700
aagagagcac gactcctgca actgcgacgg atacaccaac tctatctaca ccctgagcat 5760
cagctccgct acccagttcg gtaacgtgcc ctggtactcc gaagcctgct ctagcaccct 5820
ggctaccacc tactcctctg gcaaccagaa cgagaagcag atcgtgacca ccgacctgcg 5880
tcagaagtgc accgaatctc acactggcac ctccgcctct gectcctetgg ctgectggaat 5940
catcgccctg accctggagg ctaacaagaa cctgacctgg cgcgacatge agcacctggt 6000
ggtgcagacc tccaagccag ctcacctgaa cgccaacgac tgggctacca acggegtggg 6060
aaggaaggtg agccactctt acggttacgg tctgctggat getggtgceta tggtggeect 6120
ggctcagaac tggaccaccg tggcccctca gcgcaagtge atcatcgaca tcctgaccga 6180
gcctaaggac atcggaaaga gactggaagt gcgtaagacc gtgaccgctt gecctgggaga 6240
gcccaaccac atcaccagac tggaacacgc ccaggctcgt ctgaccctgt cttacaacag 6300
acgtggagac ctggccatcc acctggtgtc tccaatgggc acccgcagca ccctgetgge 6360
tgctaggcca cacgactaca gcgecgacgg attcaacgac tgggctttca tgaccaccca 6420
ctcctgggac gaggaccctt ctggtgaatg ggtgctggag atcgaaaaca ccagcgaggc 6480

caacaactac ggcaccctga ccaagttcac cctggtgctg tacggcaccg ctcctgaggg 6540
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actgccagtg ccccctgaaa gctcecggttg caagaccctg acctctagec aggectgegt 6600
ggtgtgcgag gaaggcttct ccctgcacca gaagtcttge gtgcagcact gcccacccgg 6660
ttcgctcct caggtgcetgg acacccacta ctctaccgag aacgacgtgg aaaccatcag 6720
agccagcgtg tgcgctcctt gtcacgcttc ctgtgctact tgtcagggac cagccctgac 6780
tgactgcctg tcctgeccat ctcacgecag cctggaccee gtggagcaga cetgectccag 6840
acagtctcag tcctctcgtg aaagccctcc acagcagcag ccccctagac tgccacccga 6900
ggtggaagcc ggccagagac tgcgtgetgg actgetgect tctcacctge cagaggtggt 6960
ggctggtctg agcetgegctt tcatcgtget ggtgttcgtg accgtgttee tggtgetgca 7020
gctgcgcagc ggtttctect tcaggggcegt gaaggtgtac accatggacc geggtctgat 7080
cagctacaag ggtctgcctc cagaggcttg gcaggaggaa tgcccatctg acagcgaaga 7140
ggacgaggga cgtggagaac ggactgcctt catcaaagat cagagcgcac tgtaataaat 7200
cgatttaatt aatagcataa ccccttgggg cctctaaacg ggtcttgagg ggttttitgg 7260
aattcaccca gctttcttgt acaaagtggt gatagcttgt cgagaagtac tagaggatca 7320
taatcagcca taccacattt gtagaggttt tacttgcttt aaaaaacctc ccacacctcc 7380
ccctgaacct gaaacataaa atgaatgcaa ttgttgttgt taacttgttt attgcagctt 7440
taatggtta caaataaagc aatagcatca caaatttcac aaataaagca tttttttcac 7500

tgcattctag ttgtggtttg tccaaactca tcaatgtatc ttatcatgtc tggatc 7556
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FIGURE 30

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

gtggctatgg cagggcttgc cgccccgacg ttggetgega geecctgggcec ttcacccgaa 60
cttgggggtt ggggtgggga aaaggaagaa acgcgggcgt attggtccca atggggtctc 120
ggtggggtat cgacagagtg ccagccctgg gaccgaaccce cgcgtttatg aacaaacgac 180
ccaacacccg tgcgttttat tctgtctttt tattgccgtc atagcgeggg ttecttccgg 240
tattgtctcc ttcegtgttt cagttagect ccececatcte ccggtagege atgetctaga 300
ggcgcgcctt attaggctgt cacgagagag gacacgagat tttcttcttt ttctttcaga 360
ggacgaattt ccatgccgta ccagcatccg tcctcgecac ggtatctcag agggggcagg 420
gtgcaggacc tgcaacacca ttcggtgatc agcttgccag aagcggtggt ggtcctcagg 480
gaaggacctc tgtttccgca gtcttcggtc accaccacgg tggttcectt gcagaagtcg 540
aagtccatct caagcttgcc caggtgccat ggtccagegg tctgggtgtg gtatccaggg 600
cggtagttgt gctggctcac ggggccageg aagttetttg ggatgatcat ttcagactcc 660
agcactccgt tggaccacag ggtgtggctc ttgggccagt ggcagctctt cacttcgatg 720
aaagaagcct tctcgatctt ccaggtgtcg ttcagggcegg attcgatcca gtagcccatg 780
tcagcgtgca cggctctgtt gtccttgata gcggcagaca tcagettgga gtcgcagaag 840
gcgtcctgct tetcectcag gegecagecag atgttggtgg tgaacactce gaagecgtag 900
tcttccacct ccaggctgtt ccaagcacgg ttggtgttag ggcattcgge ggtttcgggg 960
ccgtcgatca ggaaggtctg gttgtggctt tcggtagaca ggatcttagc cttgccccag 1020
gtcttccagg agtatctcag ctcggtgggc tgggggcegca ggctgegcett gccagegtge 1080
atgatgccct tgatgtctcc ggtcatgatg gtcagcttca cttcgttctc agacaggatg 1140
tggttcagtt cgggggtgat ctgcttccac atcaggttct ccagacgggt cacagatctg 1200
atgccgcaga taccctcctg gtgggccttc tggatagcgg aggccagctt ggatgggcett 1260
tcaggctgga acttgtactg ctcggtccag gtatgcacgt tgtcggtgat aaagatgccg 1320
ctaccacact tcagttcctt gttcctccag ctgaccacgce agcecgctgtc catgcggecg 1380

cctcgagatc ccgggtgatc aagtcttcgt cgagtgattg taaataaaat gtaatttaca 1440
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gtatagtatt ttaattaata tacaaatgat ttgataataa ttcttattta actataatat 1500
attgtgttgg gttgaattaa aggtccgtat catggagata attaaaatga taaccatctc 1560
gcaaataaat aagtatttta ctgttttcgt aacagttttg taataaaaaa acctataaat 1620
attccggatt attcataccg tcccaccatc gggcgcggat catcacaagt ttgtacaaaa 1680
aagcaggcta gatcttaata cgactcacta tattaattaa ggatcccaaa aaattgaaat 1740
tttatttttt ttttttggaa tataaataat atgctccagg gcagaggacc actcaagctg 1800
ttcatggcac tcgtcgcctt tctceggttt ctcactatce cacccactgt cggtatcctg 1860
aagagatggg gcaccatcaa gaagagcaag gctatcaacg tgctgcgegg attcaggaag 1920
gagatcggtc gtatgctgaa catcctgaac cgcaggagac gtaccgctgg aatgatcatc 1980
atgctgatcc caaccgtgat ggccttccac ctgaccacca gaaacggaga gccccacatg 2040
atcgtgtctc gtcaggaaaa gggcaagagc ctgctgttca agaccgagga cggcgtgaac 2100
atgtgcaccc tgatggctat ggacctgggc gagcetgtgcg aagacaccat cacctacaag 2160
tgcccactgce tgagacagaa cgagcccgaa gacatcgact getggtgcaa ctctaccage 2220
acctgggtga cctacggcac ctgtaccacc actggagagc acagaaggga aaagagatct 2280
gtggccctgg tgccccacgt gggtatggga ctggagaccce gtaccgaaac ctggatgagc 2340
tccgagggag cctggaagca cgctcagaga atcgaaacct ggattctgeg tcaccctgga 2400
ttcaccctga tggccgctat cctggcttac accatcggca ccaccaactt ccagegtgece 2460
ctgatcttca tcctgctgac cgecgtggcet ccaagcatga ccatgegctg catcggcatc 2520
tccaacaggg acttcgtgga gggagtgtcc ggcggatctt gggtggacat cgtgctggaa 2580
cacggttcct gcgtgactac catggccaag aacaagccta ccctggactt cgagctgatc 2640
aagaccgaag ccaagcagcc agctaccctg cgcaagtact gcatcgaggce caagctgacc 2700
aacaccacta ctgagtctag gtgcccaacc cagggtgaac ctagcctgaa cgaggaacag 2760
gacaagaggt tcgtgtgcaa gcactctatg gtggacaggg gttggggcaa cggatgcggc 2820
ctgttcggaa agggcggcat cgtgacctgc gccatgttca cctgcaagaa gaacatggag 2880
ggcaagatcg tgcagcccga gaacctggaa tacaccatcg tgatcacccc tcactctgga 2940
gaggaacacg ctgtgggcaa cgacaccgga aagcacggca aggagatcaa gatcacccct 3000
cagtctagca tcaccgaggc cgaactgacc ggctacggaa ccgtgaccat ggaatgcagc 3060

cctcgcaccg gectggactt caacgagatg gtgctgctge agatggaaaa caaggcettgg 3120
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ctggtgcaca ggcagtggtt cctggacctg cctctgectt ggctgecagg tgctgacacc 3180
cagggcagca actggattca gaaggagacc ctggtgacct tcaagaaccc ccacgctaag 3240
aagcaggacg tggtggtgct gggctcccag gagggagcta tgcacaccgc tctgaccgga 3300
gccaccgaaa tccagatgtc ctctggaaac ctgctgttca ccggtcacct gaagtgcaga 3360
ctgcgtatgg acaagctgca gctgaaggga atgtcctact ctatgtgcac cggcaagttc 3420
aaggtggtga aggagatcgc cgaaacccag cacggcacca tcgtggtgag agtgcagtac 3480
gagggtgacg gcagcccttg caagatccca ttcgagatca tggacctgga aaagcgccac 3540
gtgctgggca ggctgatcac cgtgaaccct atcgtgaccg aaaaggactc cccagtgaac 3600
atcgaggctg aacccccttt cggagactct tacgtgatca tcggtgtgga gecctggccag 3660
ctgaagctga actggttcaa gaagggaagc tccatcggtc agatgttcga aaccaccatg 3720
agaggcgcta agcgtatggc catcctgggc gacactgctt gggacttcgg ctccctggge 3780
ggcgtgttca cctctatcgg caaggctctg caccaggtgt tcggecgecat ctacggagecc 3840
gctttcagcg gagtgtcctg gaccatgaag atcctgatcg gtgtgatcat cacctggatc 3900
ggcatgaaca gcaggtccac ctctctgagc gtctctctgg tcctcgtggg cgtegtgact 3960
ctctatctcg gtgtggtcgt gcaggcatga gcccctctce ctccececcc cctaacgtta 4020
ctggccgaag ccgcettggaa taaggcecggt gtgtgtttgt ctatatgtga ttttccacca 4080
tattgccgtc ttttggcaat gtgagggccc ggaaacctgg ccctgtcttc ttgacgagca 4140
ttcctagggg tctttccect ctcgccaaag gaatgcaagg tctgttgaat gtcgtgaagg 4200
aagcagttcc tctggaagct tcttgaagac aaacaacgtc tgtagcgacc ctttgcaggc 4260
agcggaaccc cccacctggce gacaggtgcc tctgcggeca aaagccacgt gtataagata 4320
cacctgcaaa ggcggcacaa ccccagtgcc acgttgtgag ttggatagtt gtggaaagag 4380
tcaaatggct ctcctcaagc gtagtcaaca aggggctgaa ggatgcccag aaggtacccc 4440
attgtatggg aatctgatct ggggcctcgg tgcacatgct ttacatgtgt ttagtcgagg 4500
ttaaaaaagc tctaggcccc ccgaaccacg gggacgtgat tttcctttga aaaacacgat 4560
gataagcttg ccacaaatgg aactgagacc ttggctgctg tgggtggtgg ctgctactgg 4620
caccctggtg ctgctagcag ctgacgccca gggccagaag gtgttcacca acacctggge 4680
tgtgagaatc cccggcggac ctgctgtggce taacagegtg gectcgtaagce acggcettcct 4740

gaacctggga cagattttcg gtgactacta ccacttctgg caccgcggag tgaccaagag 4800
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gagcctgtcc ccacacagac caaggcactc cagactgcag cgtgagcccc aggtgcagtg 4860
gctggaacag caggtggcca agcgcaggac caagagagac gtgtaccagg agcctaccga 4920
cccaaagttc ccccagcagt ggtatctgtc cggcgtgacc cagcgtgacc tgaacgtgaa 4980
ggccgcttgg getcagggtt acaccggtca cggcatcgtg gtgtccatee tggacgacgg 5040
catcgagaag aaccaccctg acctggccgg taactacgac ccaggcegctt ctttcgacgt 5100
gaacgaccag gaccccgacc ctcagccaag atacacccag atgaacgaca acagacatgg 5160
aaccagatgt gctggtgaag tggctgctgt ggctaacaac ggcgtgtgcg gagtgggtgt 5220
ggcctacaac gctagaatcg gtggegtgeg tatgctggat ggagaagtga ctgatgetgt 5280
ggaagctaga agcctgggac tgaacccaaa ccacatccac atctactctg ccagetgggg 5340
tccagaggat gatggaaaga ctgtggatgg tcctgctaga ctggctgagg aagcecttctt 5400
ccgcggcegtg agccagggaa ggggaggtct gggaagcatc ttcgtgtggg cttetggtaa 5460
cggcggaaga gagcacgact cctgcaactg cgacggatac accaactcta tctacaccct 5520
gagcatcagc tccgctaccc agttcggtaa cgtgccctgg tactccgaag cctgectctag 5580
caccctggct accacctact cctctggcaa ccagaacgag aagcagatcg tgaccaccga 5640
cctgcgtcag aagtgcaccg aatctcacac tggcacctcc gectctgcte ctetggetge 5700
tggaatcatc gccctgacce tggaggctaa caagaacctg acctggcgeg acatgcagca 5760
cctggtggtg cagacctcca agccagctca cctgaacgec aacgactggg ctaccaacgg 5820
cgtgggaagg aaggtgagcc actcttacgg ttacggtctg ctggatgctg gtgctatggt 5880
ggccctggct cagaactgga ccaccgtgge ccctcagege aagtgcatca tcgacatcct 5940
gaccgagcct aaggacatcg gaaagagact ggaagtgcgt aagaccgtga ccgcettgect 6000
gggagagccc aaccacatca ccagactgga acacgcccag gcetcgtctga cectgtctta 6060
caacagacgt ggagacctgg ccatccacct ggtgtctcca atgggcaccc gcagcaccct 6120
gctggctgct aggeccacacg actacagcge cgacggattc aacgactggg ctttcatgac 6180
cacccactcc tgggacgagg acccttctgg tgaatgggtg ctggagatcg aaaacaccag 6240
cgaggccaac aactacggca ccctgaccaa gttcaccctg gtgctgtacg gcaccgectcc 6300
tgagggactg ccagtgcccc ctgaaagctc cggttgcaag accctgacct ctagccaggc 6360
ctgcgtggtg tgcgaggaag gcttctcect gcaccagaag tettgegtge agcactgeecec 6420

acccggattc gctcctcagg tgctggacac ccactactct accgagaacg acgtggaaac 6480
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catcagagcc agcgtgtgceg ctecttgtca cgcettcctgt getacttgtc agggaccage 6540
cctgactgac tgcctgtcct gecccatctca cgccagcectg gaccecgtgg agcagacctg 6600
ctccagacag tctcagtcct ctcgtgaaag ccctccacag cagcagceccc ctagactgcc 6660
acccgaggtg gaagccggcec agagactgcg tgctggactg ctgecttectc acctgccaga 6720
ggtggtggct ggtctgagcet gegctttcat cgtgetggtg ttcgtgaccg tgttcctggt 6780
gctgcagctg cgcagceggtt tctecttcag gggcegtgaag gtgtacacca tggaccgegg 6840
tctgatcagc tacaagggtc tgcctccaga ggcettggcag gaggaatgcec catctgacag 6900
cgaagaggac gagggacgtg gagaacggac tgccttcatc aaagatcaga gcgcactgta 6960
ataaatcgat ttaattaata gcataacccc ttggggcctc taaacgggtc ttgaggggtt 7020
ttttggaatt cacccagctt tcttgtacaa agtggtgata gcttgtcgag aagtactaga 7080
ggatcataat cagccatacc acatttgtag aggttttact tgctttaaaa aacctcccac 7140
acctccccct gaacctgaaa cataaaatga atgcaattgt tgttgttaac ttgtttattg 7200
cagcttataa tggttacaaa taaagcaata gcatcacaaa tttcacaaat aaagcatttt 7260
tttcactgca ttctagttgt ggtttgtcca aactcatcaa tgtatcttat catgtctgga 7320

tc 7322
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FIGURE 31

SEQ ID NO: 5. Dual Promoter-Heterologous ZIKV del108C-prM-E & del108CDENV2-
human furin proprotein bicistronic cassette + ZIKV NS1

gtggctatgg cagggcttgc cgccccgacg ttggcetgega geectgggcec ttcacccgaa 60
cttgggggtt ggggtgggga aaaggaagaa acgcgggcgt attggtccca atggggtctc 120
ggtggggtat cgacagagtg ccagccctgg gaccgaaccce cgcgtttatg aacaaacgac 180
ccaacacccg tgcgttttat tctgtctttt tattgccgtc atagcgeggg ttecttccgg 240
tattgtctcc ttccgtgttt cagttagect cccecatcte ccggtagege atgetctaga 300
ggcgcgcctt attatgcagt caccattgac cttactaagt tactttctgg ttctttcctg 360
ggccttatct ccattccata ccaacagcca tctttagccc ggaacgacag tgggggcatt 420
gtgcactccc tgcagcacca ttcctcgate acccttcege ttgcagtggt tgatctcaga 480
gatggtcctc ttgttccaca tgtttcctcc acgtggacct tagtgectgg geattcctca 540
aaccgaattt caagctcttc actgtgccat ggccctttca tttgggtect gtagccctct 600
ctggtattgt gatggctgag tggcccagct aaagacttgg gtatgatcag atcactctct 660
tctattccat ctgtccacaa tgtgtgggac tttggccatt cacatgtttt catctcgatc 720
agatgggccc tcttcagect ccatgtgtca ttcttctcac tctcaatcca gtagectaga 780
tcactgtgta cagcctcctt tcccttaaca gcetgttccaa taacggetgg atcacactct 840
aatgaataat cttctctaac cttgagccag acactagtgt gaaatacccc gaacccatga 900
tcctccacaa gaaagctgtt ccatgctcta tgtttgagtg ggcattectt cagtgtgtca 960
ccatccacga caaagctgtt atttgtcttt gctgctctga cgaagtacga tttcccccaa 1020
gccttccagce cgtggggcag ctecgttcaca ggcacgggca atctctgtgg acctctccac 1080
atggggtttt ttacagatcc cacaacgacc gtcagttgaa ctccattctc ttccaggatt 1140
gcgttgagct ccccttctac tgatctccac atgatgtttt ccattcttga aacagaggag 1200
atcccacaga taccatcttc ccaggcttgc ttgactgctg ctgccaatct acggggggag 1260
tcaggatggt acttgtacct gtccctccag gcttcaacgt cgttatagac gaacacccct 1320
gtaccgcatc tcgtctcctt ctttgagaag tccaccgagc accccacatc catgcggecg 1380
cctcgagatc ccgggtgatc aagtcttcgt cgagtgattg taaataaaat gtaatttaca 1440

gtatagtatt ttaattaata tacaaatgat ttgataataa ttcttattta actataatat 1500
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attgtgttgg gttgaattaa aggtccgtat catggagata attaaaatga taaccatctc 1560
gcaaataaat aagtatttta ctgttttcgt aacagttttg taataaaaaa acctataaat 1620
attccggatt attcataccg tcccaccatc gggcgceggat catcacaagt ttgtacaaaa 1680
aagcaggcta gatcttaata cgactcacta tattaattaa ggatcccaaa aaattgaaat 1740
tttatttttt tittttggaa tataaataat atgctgctcg gacacggccc tattcgtatg 1800
gtgctcgcta tcetegectt tectcaggttt accgctatca agcctagtct gggtctcatc 1860
aacagatggg gtagcgtggg caagaaggag gctatggaaa tcatcaagaa gttcaagaag 1920
gacctggccg ctatgctgag aatcatcaac gctcgtaagg agaagaagcg caggggtgec 1980
gacacctctg tgggaatcgt gggtctgctg ctgaccaccg ctatggctge tgaggtgacc 2040
agaagaggct ccgcctacta catgtacctg gacaggaacg acgctggaga agccatctct 2100
ttccccacca ccetgggtat gaacaagtgc tacatccaga tcatggacct gggacacatg 2160
tgcgacgcca ccatgagcta cgagtgccca atgctggacg agggtgtgga acccgacgac 2220
gtggactgct ggtgcaacac caccagcacc tgggtggtgt acggaacctg ccaccacaag 2280
aagggtgaag ctcgcaggtc cagacgtgcc gtgaccctgce cttcccactc tacccgcaag 2340
ctgcagacca ggtcccagac ctggcetggag tctcgcgaat acaccaagca cctgatccge 2400
gtggagaact ggatcttcag gaaccctggt ttcgctctgg ccgctgcetgc tatcgettgg 2460
ctgctgggaa gctccacctc ccagaaggtc atctacctgg tcatgatcct getgatcgece 2520
cctgcttaca gcatcagatg catcggcgtg agcaaccgtg acttcgtgga gggcatgtct 2580
ggcggaacct gggtggacgt ggtgctggaa cacggtggct gegtgaccgt gatggctcag 2640
gacaagccaa ccgtcgacat cgagcetggtg accaccaccg tgtctaacat ggccgaggtg 2700
cgcagctact gctacgaagc cagcatcagc gacatggcct ctgacagcag gtgcccaacc 2760
cagggcgaag cttacctgga caagcagtct gacacccagt acgtgtgcaa gagaaccctg 2820
gtggaccgtg gatggggtaa cggctgcgga ctgticggca agggcagcct ggtgacctge 2880
gctaagttcg cctgctccaa gaagatgacc ggcaagtcta tccagccaga gaacctggaa 2940
tacagaatca tgctgtctgt gcacggctcc cagcactctg gaatgatcgt gaacgacacc 3000
ggacacgaaa ccgacgaaaa cagagccaag gtggagatca cccctaacte tccacgtgcc 3060
gaagctaccc tgggaggttt cggcagcctg ggactggact gtgagcctcg taccggectg 3120

gacttctccg acctgtacta cctgaccatg aacaacaagc actggctggt gcacaaggaa 3180
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tggttccacg acatcccact gecatggeac gecggtgetg acactggaac cccacactgg 3240
aacaacaagg aggctctggt ggagttcaag gacgcccacg ctaagagaca gactgtggtg 3300
gtgctgggtt cccaggaggg tgctgtgcac accgecctgg ctggagctct ggaggctgaa 3360
atggacggtg ccaagggccg tctgtctagc ggtcacctga agtgccgect gaagatggac 3420
aagctgaggc tgaagggcgt gtcctactct ctgtgcaccg ccgctttcac cttcaccaag 3480
atccctgcetg aaaccctgca cggcaccgtg accgtggaag tgcagtacgc tggaaccgat 3540
ggtccatgca aggtgcctgce tcagatggcc gtggacatgc agaccctgac ccctgtggga 3600
cgcctgatca ccgecaacce agtgatcacc gagtctaccg aaaacagcaa gatgatgctg 3660
gagctggacc ctcccttcgg cgacagctac atcgtgatcg gagtgggtga aaagaagatc 3720
acccaccact ggcacaggag cggcagcacc atcggcaagg ctttcgaggc taccgtgcgc 3780
ggcgctaaga gaatggccgt gctgggcgac actgcttggg acttcggaag cgtgggecgga 3840
gccctgaact ccctgggcaa gggaatccac cagatcticg gegcecgcttt caagtcecctg 3900
ttcggtggca tgagctggtt ctcccagatc ctgatcggaa ccctgctgat gtggetgggt 3960
ctgaacacca agaacggctc tatcagcctg atgtgcctcg ctctcggtgg cgtgcetgatt 4020
tttctctcta ccgcagtctc cgcatgagcec cctctcecte cceceeccct aacgttactg 4080
gccgaagccg cttggaataa ggccggtgtg tgtttgtcta tatgtgattt tccaccatat 4140
tgccgtcttt tggcaatgtg agggcccgga aacctggccc tgtcttcttg acgagcattc 4200
ctaggggtct ttccectetc gccaaaggaa tgcaaggtct gttgaatgtc gtgaaggaag 4260
cagttcctct ggaagcttct tgaagacaaa caacgtctgt agcgaccctt tgcaggcage 4320
ggaacccccc acctggcgac aggtgectct gcggccaaaa gecacgtgta taagatacac 4380
ctgcaaaggc ggcacaaccc cagtgccacg ttgtgagttg gatagttgtg gaaagagtca 4440
aatggctctc ctcaagcgta gtcaacaagg ggctgaagga tgcccagaag gtaccccatt 4500
gtatgggaat ctgatctggg gcctcggtge acatgcttta catgtgttta gtcgaggtta 4560
aaaaagctct aggccccccg aaccacgggg acgtggtttt cctttgaaaa acacgatgat 4620
aagcttgcca caaatgctcc agggtcgcegg tccactgaaa ctctttatgg ctetcgtcgec . 4680
cttcctgegg ttectcacta ttectectac tgtcggtatt ctgaagaggt ggggcaccat 4740
caagaagagc aaggccatca acgtgctgcg cggattcagg aaggagatcg gtaggatgct 4800

gaacatcctg aaccgcagga gacgtaccgc cggcatgatc atcatgctga tccccaccgt 4860
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gatggctatg gaactgagac cttggctgct gtgggtggtg getgctactg gecaccectggt 4920
gctgctagca gctgacgccc agggccagaa ggtgttcacc aacacctggg ctgtgagaat 4980
ccccggcegga cetgetgtgg ctaacagcegt ggcetcgtaag cacggcttee tgaacctggg 5040
acagattttc ggtgactact accacttctg gcaccgcgga gtgaccaaga ggagcctgtc 5100
cccacacaga ccaaggcact ccagactgca gecgtgagcecc caggtgcagt ggctggaaca 5160
gcaggtggcc aagcgcagga ccaagagaga cgtgtaccag gagcctaccg acccaaagtt 5220
cccccagceag tggtatctgt ccggegtgac ccagegtgac ctgaacgtga aggccgettg 5280
ggctcagggt tacaccggtc acggcatcgt ggtgtccatc ctggacgacg gcatcgagaa 5340
gaaccaccct gacctggccg gtaactacga cccaggcgct tctttcgacg tgaacgacca 5400
ggaccccgac cctcagccaa gatacaccca gatgaacgac aacagacatg gaaccagatg 5460
tgctggtgaa gtggctgcetg tggctaacaa cggcegtgtge ggagtgggtg tggcctacaa 5520
cgctagaatc ggtggcgtgce gtatgctgga tggagaagtg actgatgcetg tggaagctag 5580
aagcctggga ctgaacccaa accacatcca catctactct gccagcetggg gtccagagga 5640
tgatggaaag actgtggatg gtcctgctag actggctgag gaagccttct tccgcggegt 5700
gagccaggga aggggaggtc tgggaagcat cttcgtgtgg gcttctggta acggcggaag 5760
agagcacgac tcctgcaact gcgacggata caccaactct atctacaccc tgagcatcag 5820
ctccgcetacc cagttcggta acgtgccctg gtactccgaa gectgctcta gcaccctgge 5880
taccacctac tcctctggca accagaacga gaagcagatc gtgaccaccg acctgegtca 5940
gaagtgcacc gaatctcaca ctggcacctc cgcctctgcet cctctggetg ctggaatcat 6000
cgccctgacc ctggaggcta acaagaacct gacctggcgce gacatgcagc acctggtggt 6060
gcagacctcc aagccagctc acctgaacgce caacgactgg gctaccaacg gegtgggaag 6120
gaaggtgagc cactcttacg gttacggtct gctggatgct ggtgctatgg tggccctggec 6180
tcagaactgg accaccgtgg cccctcageg caagtgcatc atcgacatcc tgaccgagecc 6240
taaggacatc ggaaagagac tggaagtgcg taagaccgtg accgcttgcc tgggagagcc 6300
caaccacatc accagactgg aacacgccca ggctcgtctg accctgtctt acaacagacg 6360
tggagacctg gccatccacc tggtgtctcc aatgggcacc cgcagcaccc tgetggetge 6420
taggccacac gactacagcg ccgacggatt caacgactgg gctttcatga ccacccactc 6480

ctgggacgag gacccttctg gtgaatgggt gctggagatc gaaaacacca gcgaggccaa 6540
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caactacggc accctgacca agttcaccct ggtgctgtac ggcaccgctc ctgagggact 6600
gccagtgccc cctgaaagct ccggttgcaa gaccctgacc tctagccagg cctgegtggt 6660
gtgcgaggaa ggcttctccc tgcaccagaa gtcttgegtg cagcactgcec cacccggatt 6720
cgctcctcag gtgctggaca cccactactc taccgagaac gacgtggaaa ccatcagagc 6780
cagcgtgtgc getecttgte acgcttcetg tgctacttgt cagggaccag ccctgactga 6840
ctgcctgtcc tgcccatctc acgeccagcect ggacccegtg gagcagacct gectccagaca 6900
gtctcagtcc tctcgtgaaa gecctccaca gcagcagcecc cctagactge cacccgaggt 6960
ggaagccggc cagagactgce gtgctggact getgecttct cacctgccag aggtggtgge 7020
tggtctgagc tgcgctttca tcgtgetggt gttcgtgacc gtgttcctgg tgctgcaget 7080
gcgcagceggt ttctecttca ggggcgtgaa ggtgtacacc atggaccgceg gtctgatcag 7140
ctacaagggt ctgcctccag aggcttggca ggaggaatgc ccatctgaca gcgaagagga 7200
cgagggacgt ggagaacgga ctgccttcat caaagatcag agcgcactgt aataaatcga 7260
tttaattaat agcataaccc cttggggcct ctaaacgggt cttgaggggt tttttggaat 7320
tcacccagct ttcttgtaca aagtggtgat agcttgtcga gaagtactag aggatcataa 7380
tcagccatac cacatttgta gaggttttac ttgctttaaa aaacctccca cacctccccc 7440
tgaacctgaa acataaaatg aatgcaattg ttgttgttaa cttgtttatt gcagcttata 7500
atggttacaa ataaagcaat agcatcacaa atttcacaaa taaagcattt ttttcactgc 7560

attctagttg tggtttgtcc aaactcatca atgtatctta tcatgtctgg atc 7613
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FIGURE 32

SEQ ID NO: 6. Dual Promoter-Homologous ZIKV del108C-prM-E & del108CZIKV-
human furin proprotein bicistronic cassette + ZIKV NS1

gtggctatgg cagggcttgc cgccccgacg ttggcetgega geectgggcec ttcacccgaa 60
cttgggggtt ggggtgggga aaaggaagaa acgcgggcgt attggtccca atggggtctc 120
ggtggggtat cgacagagtg ccagccctgg gaccgaaccce cgcgtttatg aacaaacgac 180
ccaacacccg tgcgttttat tctgtctttt tattgccgtc atagcgeggg ttecttccgg 240
tattgtctcc ttccgtgttt cagttagect cccecatcte ccggtagege atgetctaga 300
ggcgcgcctt attatgcagt caccattgac cttactaagt tactttctgg ttctttcctg 360
ggccttatct ccattccata ccaacagcca tctttagccc ggaacgacag tgggggcatt 420
gtgcactccc tgcagcacca ttcctcgate acccttcege ttgcagtggt tgatctcaga 480
gatggtcctc ttgttccaca tgtttcctcc acgtggacct tagtgectgg geattcctca 540
aaccgaattt caagctcttc actgtgccat ggccctttca tttgggtect gtagccctct 600
ctggtattgt gatggctgag tggcccagct aaagacttgg gtatgatcag atcactctct 660
tctattccat ctgtccacaa tgtgtgggac tttggccatt cacatgtttt catctcgatc 720
agatgggccc tcttcagect ccatgtgtca ttcttctcac tctcaatcca gtagectaga 780
tcactgtgta cagcctcctt tcccttaaca gcetgttccaa taacggetgg atcacactct 840
aatgaataat cttctctaac cttgagccag acactagtgt gaaatacccc gaacccatga 900
tcctccacaa gaaagctgtt ccatgctcta tgtttgagtg ggcattectt cagtgtgtca 960
ccatccacga caaagctgtt atttgtcttt gctgctctga cgaagtacga tttcccccaa 1020
gccttccagce cgtggggcag ctecgttcaca ggcacgggca atctctgtgg acctctccac 1080
atggggtttt ttacagatcc cacaacgacc gtcagttgaa ctccattctc ttccaggatt 1140
gcgttgagct ccccttctac tgatctccac atgatgtttt ccattcttga aacagaggag 1200
atcccacaga taccatcttc ccaggcttgc ttgactgctg ctgccaatct acggggggag 1260
tcaggatggt acttgtacct gtccctccag gcttcaacgt cgttatagac gaacacccct 1320
gtaccgcatc tcgtctcctt ctttgagaag tccaccgagc accccacatc catgcggecg 1380
cctcgagatc ccgggtgatc aagtcttcgt cgagtgattg taaataaaat gtaatttaca 1440

gtatagtatt ttaattaata tacaaatgat ttgataataa ttcttattta actataatat 1500
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attgtgttgg gttgaattaa aggtccgtat catggagata attaaaatga taaccatctc 1560
gcaaataaat aagtatttta ctgttttcgt aacagttttg taataaaaaa acctataaat 1620
attccggatt attcataccg tcccaccatc gggcgceggat catcacaagt ttgtacaaaa 1680
aagcaggcta gatcttaata cgactcacta tattaattaa ggatcccaaa aaattgaaat 1740
tttatttttt tittttggaa tataaataat atgctgctcg gacacggccc tattcgtatg 1800
gtgctcgcta tcetegectt tectcaggttt accgctatca agcctagtct gggtctcatc 1860
aacagatggg gtagcgtggg caagaaggag gctatggaaa tcatcaagaa gttcaagaag 1920
gacctggccg ctatgctgag aatcatcaac gctcgtaagg agaagaagcg caggggtgec 1980
gacacctctg tgggaatcgt gggtctgctg ctgaccaccg ctatggctge tgaggtgacc 2040
agaagaggct ccgcctacta catgtacctg gacaggaacg acgctggaga agccatctct 2100
ttccccacca ccetgggtat gaacaagtgc tacatccaga tcatggacct gggacacatg 2160
tgcgacgcca ccatgagcta cgagtgccca atgctggacg agggtgtgga acccgacgac 2220
gtggactgct ggtgcaacac caccagcacc tgggtggtgt acggaacctg ccaccacaag 2280
aagggtgaag ctcgcaggtc cagacgtgcc gtgaccctgce cttcccactc tacccgcaag 2340
ctgcagacca ggtcccagac ctggcetggag tctcgcgaat acaccaagca cctgatccge 2400
gtggagaact ggatcttcag gaaccctggt ttcgctctgg ccgctgcetgc tatcgettgg 2460
ctgctgggaa gctccacctc ccagaaggtc atctacctgg tcatgatcct getgatcgece 2520
cctgcttaca gcatcagatg catcggcgtg agcaaccgtg acttcgtgga gggcatgtct 2580
ggcggaacct gggtggacgt ggtgctggaa cacggtggct gegtgaccgt gatggctcag 2640
gacaagccaa ccgtcgacat cgagcetggtg accaccaccg tgtctaacat ggccgaggtg 2700
cgcagctact gctacgaagc cagcatcagc gacatggcct ctgacagcag gtgcccaacc 2760
cagggcgaag cttacctgga caagcagtct gacacccagt acgtgtgcaa gagaaccctg 2820
gtggaccgtg gatggggtaa cggctgcgga ctgticggca agggcagcct ggtgacctge 2880
gctaagttcg cctgctccaa gaagatgacc ggcaagtcta tccagccaga gaacctggaa 2940
tacagaatca tgctgtctgt gcacggctcc cagcactctg gaatgatcgt gaacgacacc 3000
ggacacgaaa ccgacgaaaa cagagccaag gtggagatca cccctaacte tccacgtgcc 3060
gaagctaccc tgggaggttt cggcagcctg ggactggact gtgagcctcg taccggectg 3120

gacttctccg acctgtacta cctgaccatg aacaacaagc actggctggt gcacaaggaa 3180



55/91
tggttccacg acatcccact gecatggeac gecggtgetg acactggaac cccacactgg 3240
aacaacaagg aggctctggt ggagttcaag gacgcccacg ctaagagaca gactgtggtg 3300
gtgctgggtt cccaggaggg tgctgtgcac accgecctgg ctggagctct ggaggctgaa 3360
atggacggtg ccaagggccg tctgtctagc ggtcacctga agtgccgect gaagatggac 3420
aagctgaggc tgaagggcgt gtcctactct ctgtgcaccg ccgctttcac cttcaccaag 3480
atccctgcetg aaaccctgca cggcaccgtg accgtggaag tgcagtacgc tggaaccgat 3540
ggtccatgca aggtgcctgce tcagatggcc gtggacatgc agaccctgac ccctgtggga 3600
cgcctgatca ccgecaacce agtgatcacc gagtctaccg aaaacagcaa gatgatgctg 3660
gagctggacc ctcccttcgg cgacagctac atcgtgatcg gagtgggtga aaagaagatc 3720
acccaccact ggcacaggag cggcagcacc atcggcaagg ctttcgaggc taccgtgcgc 3780
ggcgctaaga gaatggccgt gctgggcgac actgcttggg acttcggaag cgtgggecgga 3840
gccctgaact ccctgggcaa gggaatccac cagatcticg gegcecgcttt caagtcecctg 3900
ttcggtggca tgagctggtt ctcccagatc ctgatcggaa ccctgctgat gtggetgggt 3960
ctgaacacca agaacggctc tatcagcctg atgtgcctcg ctctcggtgg cgtgcetgatt 4020
tttctctcta ccgcagtctc cgcatgagcec cctctcecte cceceeccct aacgttactg 4080
gccgaagccg cttggaataa ggccggtgtg tgtttgtcta tatgtgattt tccaccatat 4140
tgccgtcttt tggcaatgtg agggcccgga aacctggccc tgtcttcttg acgagcattc 4200
taggggtct ttccectctc gccaaaggaa tgcaaggtct gttgaatgtc gtgaaggaag 4260
cagttcctct ggaagcttct tgaagacaaa caacgtctgt agcgaccctt tgcaggcage 4320
ggaacccccc acctggcgac aggtgectct gcggccaaaa gecacgtgta taagatacac 4380
ctgcaaaggc ggcacaaccc cagtgccacg ttgtgagttg gatagttgtg gaaagagtca 4440
aatggctctc ctcaagcgta gtcaacaagg ggctgaagga tgcccagaag gtaccccatt 4500
gtatgggaat ctgatctggg gcctcggtge acatgcttta catgtgttta gtcgaggtta 4560
aaaaagctct aggccccccg aaccacgggg acgtggtttt cctttgaaaa acacgatgat 4620
aagcttgcca caaatgctgc tcggacacgg ccctattcgt atggtgctcg ctatcctcgc 4680
ctttctcagg tttaccgcta tcaagcectag tctgggtctc atcaacagat ggggtagegt 4740
gggcaagaag gaggctatgg aaatcatcaa gaagttcaag aaggacctgg ccgctatgct 4800

gagaatcatc aacgctcgta aggagaagaa gcgcaggggt gccgacacct ctgtgggaat 4860
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cgtgggtctg ctgctgacca ccgcetatggce tatggaactg agaccttgge tgetgtgggt 4920
ggtggctgct actggcaccc tggtgctgct agcagctgac gcccagggcec agaaggtgtt 4980
caccaacacc tgggctgtga gaatccccgg cggacctgct gtggctaaca gegtggctcg 5040
taagcacggc ttcctgaacc tgggacagat tttcggtgac tactaccact tctggcaccg 5100
cggagtgacc aagaggagcc tgtccccaca cagaccaagg cactccagac tgcagegtga 5160
gccccaggtg cagtggcetgg aacagcaggt ggccaagcge aggaccaaga gagacgtgta 5220
ccaggagcct accgacccaa agttccccca gecagtggtat ctgtccggeg tgacccageg 5280
tgacctgaac gtgaaggccg cttgggctca gggttacacc ggtcacggca tcgtggtgtc 5340
catcctggac gacggcatcg agaagaacca ccctgacctg geccggtaact acgacccagg 5400
cgcttctttc gacgtgaacg accaggaccc cgaccctcag ccaagataca cccagatgaa 5460
cgacaacaga catggaacca gatgtgctgg tgaagtggct gctgtggcta acaacggegt 5520
gtgcggagtg ggtgtggcect acaacgctag aatcggtggce gtgegtatge tggatggaga 5580
agtgactgat gctgtggaag ctagaagcct gggactgaac ccaaaccaca tccacatcta 5640
ctctgccagc tggggtccag aggatgatgg aaagactgtg gatggtcctg ctagactgge 5700
tgaggaagcc ttcttccgeg gegtgagcca gggaagggga ggtctgggaa geatcttcgt 5760
gtgggcttct ggtaacggcg gaagagagca cgactcctgc aactgcgacg gatacaccaa 5820
ctctatctac accctgagca tcagctccgce tacccagttc ggtaacgtgce cctggtactc 5880
cgaagcctgc tctagcaccce tggctaccac ctactcctct ggcaaccaga acgagaagca 5940
gatcgtgacc accgacctgc gtcagaagtg caccgaatct cacactggca cctccgectc 6000
tgctcctctg getgetggaa tcatcgecct gaccctggag gctaacaaga acctgacctg 6060
gcgcgacatg cagcacctgg tggtgcagac ctccaagcca gctcacctga acgccaacga 6120
ctgggctacc aacggcgtgg gaaggaaggt gagccactct tacggttacg gtctgctgga 6180
tgctggtgct atggtggcecc tggctcagaa ctggaccacc gtggeccctc agcgcaagtg 6240
catcatcgac atcctgaccg agcctaagga catcggaaag agactggaag tgcgtaagac 6300
cgtgaccgct tgcctgggag agcccaacca catcaccaga ctggaacacg cccaggetcg 6360
tctgaccctg tcttacaaca gacgtggaga cctggccatc cacctggtgt ctccaatggg 6420
cacccgcagc accctgetgg ctgctaggece acacgactac agcgecgacg gattcaacga 6480

ctgggctttc atgaccaccc actcctggga cgaggaccct tctggtgaat gggtgctgga 6540
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gatcgaaaac accagcgagg ccaacaacta cggcaccctg accaagttca ccctggtgct 6600
gtacggcacc gctcctgagg gactgccagt gccccctgaa agcetccggtt gcaagaccct 6660
gacctctagc caggcctgceg tggtgtgcga ggaaggcttc tccctgcacc agaagtcttg 6720
cgtgcagcac tgcccacccg gattcgcetcc tcaggtgctg gacacccact actctaccga 6780
gaacgacgtg gaaaccatca gagccagcgt gtgcgcetect tgtcacgctt cctgtgctac 6840
ttgtcaggga ccagccctga ctgactgcct gtcctgecca tctcacgceca gectggaccc 6900
cgtggagcag acctgctcca gacagtctca gtcctctcgt gaaagccctc cacagcagca 6960
gccccctaga ctgccacceg aggtggaage cggecagaga ctgegtgetg gactgetgec 7020
ttctcacctg ccagaggtgg tggctggtct gagctgcgct ttcatcgtgce tggtgttcgt 7080
gaccgtgttc ctggtgctgc agctgcgcag cggtttctee ttcaggggceg tgaaggtgta 7140
caccatggac cgcggtctga tcagctacaa gggtctgcct ccagaggctt ggcaggagga 7200
atgcccatct gacagcgaag aggacgaggg acgtggagaa cggactgcct tcatcaaaga 7260
tcagagcgca ctgtaataaa tcgatttaat taatagcata accccttggg gcctctaaac 7320
gggtcttgag gggttttttg gaattcaccc agctttcttg tacaaagtgg tgatagcttg 7380
tcgagaagta ctagaggatc ataatcagcc ataccacatt tgtagaggtt ttacttgctt 7440
taaaaaacct cccacacctc cccctgaacc tgaaacataa aatgaatgca attgttgttg 7500
ttaacttgtt tattgcagct tataatggtt acaaataaag caatagcatc acaaatttca 7560
caaataaagc atttttttca ctgcattcta gttgtggttt gtccaaactc atcaatgtat 7620

cttatcatgt ctggatc 7637
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FIGURE 33

SEQ ID NO: 7. Dual Promoter-ZIKV del108C-prM-E & human furin proprotein
bicistronic cassette + ZIKV NS1

gtggctatgg cagggcttgc cgccccgacg ttggcetgega geectgggcec ttcacccgaa 60
cttgggggtt ggggtgggga aaaggaagaa acgcgggcgt attggtccca atggggtctc 120
ggtggggtat cgacagagtg ccagccctgg gaccgaaccce cgcgtttatg aacaaacgac 180
ccaacacccg tgcgttttat tctgtctttt tattgccgtc atagcgeggg ttecttccgg 240
tattgtctcc ttccgtgttt cagttagect cccecatcte ccggtagege atgetctaga 300
ggcgcgcctt attatgcagt caccattgac cttactaagt tactttctgg ttctttcctg 360
ggccttatct ccattccata ccaacagcca tctttagccc ggaacgacag tgggggcatt 420
gtgcactccc tgcagcacca ttcctcgate acccttcege ttgcagtggt tgatctcaga 480
gatggtcctc ttgttccaca tgtttcctcc acgtggacct tagtgectgg geattcctca 540
aaccgaattt caagctcttc actgtgccat ggccctttca tttgggtect gtagccctct 600
ctggtattgt gatggctgag tggcccagct aaagacttgg gtatgatcag atcactctct 660
tctattccat ctgtccacaa tgtgtgggac tttggccatt cacatgtttt catctcgatc 720
agatgggccc tcttcagect ccatgtgtca ttcttctcac tctcaatcca gtagectaga 780
tcactgtgta cagcctcctt tcccttaaca gcetgttccaa taacggetgg atcacactct 840
aatgaataat cttctctaac cttgagccag acactagtgt gaaatacccc gaacccatga 900
tcctccacaa gaaagctgtt ccatgctcta tgtttgagtg ggcattectt cagtgtgtca 960
ccatccacga caaagctgtt atttgtcttt gctgctctga cgaagtacga tttcccccaa 1020
gccttccagce cgtggggcag ctecgttcaca ggcacgggca atctctgtgg acctctccac 1080
atggggtttt ttacagatcc cacaacgacc gtcagttgaa ctccattctc ttccaggatt 1140
gcgttgagct ccccttctac tgatctccac atgatgtttt ccattcttga aacagaggag 1200
atcccacaga taccatcttc ccaggcttgc ttgactgctg ctgccaatct acggggggag 1260
tcaggatggt acttgtacct gtccctccag gcttcaacgt cgttatagac gaacacccct 1320
gtaccgcatc tcgtctcctt ctttgagaag tccaccgagc accccacatc catgcggecg 1380
cctcgagatc ccgggtgatc aagtcttcgt cgagtgattg taaataaaat gtaatttaca 1440

gtatagtatt ttaattaata tacaaatgat ttgataataa ttcttattta actataatat 1500
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attgtgttgg gttgaattaa aggtccgtat catggagata attaaaatga taaccatctc 1560
gcaaataaat aagtatttta ctgttttcgt aacagttttg taataaaaaa acctataaat 1620
attccggatt attcataccg tcccaccatc gggcgceggat catcacaagt ttgtacaaaa 1680
aagcaggcta gatcttaata cgactcacta tattaattaa ggatcccaaa aaattgaaat 1740
tttatttttt tittttggaa tataaataat atgctgctcg gacacggccc tattcgtatg 1800
gtgctcgcta tcetegectt tectcaggttt accgctatca agcctagtct gggtctcatc 1860
aacagatggg gtagcgtggg caagaaggag gctatggaaa tcatcaagaa gttcaagaag 1920
gacctggccg ctatgctgag aatcatcaac gctcgtaagg agaagaagcg caggggtgec 1980
gacacctctg tgggaatcgt gggtctgctg ctgaccaccg ctatggctge tgaggtgacc 2040
agaagaggct ccgcctacta catgtacctg gacaggaacg acgctggaga agccatctct 2100
ttccccacca ccetgggtat gaacaagtgc tacatccaga tcatggacct gggacacatg 2160
tgcgacgcca ccatgagcta cgagtgccca atgctggacg agggtgtgga acccgacgac 2220
gtggactgct ggtgcaacac caccagcacc tgggtggtgt acggaacctg ccaccacaag 2280
aagggtgaag ctcgcaggtc cagacgtgcc gtgaccctgce cttcccactc tacccgcaag 2340
ctgcagacca ggtcccagac ctggcetggag tctcgcgaat acaccaagca cctgatccge 2400
gtggagaact ggatcttcag gaaccctggt ttcgctctgg ccgctgcetgc tatcgettgg 2460
ctgctgggaa gctccacctc ccagaaggtc atctacctgg tcatgatcct getgatcgece 2520
cctgcttaca gcatcagatg catcggcgtg agcaaccgtg acttcgtgga gggcatgtct 2580
ggcggaacct gggtggacgt ggtgctggaa cacggtggct gegtgaccgt gatggctcag 2640
gacaagccaa ccgtcgacat cgagcetggtg accaccaccg tgtctaacat ggccgaggtg 2700
cgcagctact gctacgaagc cagcatcagc gacatggcct ctgacagcag gtgcccaacc 2760
cagggcgaag cttacctgga caagcagtct gacacccagt acgtgtgcaa gagaaccctg 2820
gtggaccgtg gatggggtaa cggctgcgga ctgticggca agggcagcct ggtgacctge 2880
gctaagttcg cctgctccaa gaagatgacc ggcaagtcta tccagccaga gaacctggaa 2940
tacagaatca tgctgtctgt gcacggctcc cagcactctg gaatgatcgt gaacgacacc 3000
ggacacgaaa ccgacgaaaa cagagccaag gtggagatca cccctaacte tccacgtgcc 3060
gaagctaccc tgggaggttt cggcagcctg ggactggact gtgagcctcg taccggectg 3120

gacttctccg acctgtacta cctgaccatg aacaacaagc actggctggt gcacaaggaa 3180
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tggttccacg acatcccact gecatggeac gecggtgetg acactggaac cccacactgg 3240
aacaacaagg aggctctggt ggagttcaag gacgcccacg ctaagagaca gactgtggtg 3300
gtgctgggtt cccaggaggg tgctgtgcac accgecctgg ctggagctct ggaggctgaa 3360
atggacggtg ccaagggccg tctgtctagc ggtcacctga agtgccgect gaagatggac 3420
aagctgaggc tgaagggcgt gtcctactct ctgtgcaccg ccgctttcac cttcaccaag 3480
atccctgcetg aaaccctgca cggcaccgtg accgtggaag tgcagtacgc tggaaccgat 3540
ggtccatgca aggtgcctgce tcagatggcc gtggacatgc agaccctgac ccctgtggga 3600
cgcctgatca ccgecaacce agtgatcacc gagtctaccg aaaacagcaa gatgatgctg 3660
gagctggacc ctcccttcgg cgacagctac atcgtgatcg gagtgggtga aaagaagatc 3720
acccaccact ggcacaggag cggcagcacc atcggcaagg ctttcgaggc taccgtgcgc 3780
ggcgctaaga gaatggccgt gctgggcgac actgcttggg acttcggaag cgtgggecgga 3840
gccctgaact ccctgggcaa gggaatccac cagatcticg gegcecgcttt caagtcecctg 3900
ttcggtggca tgagctggtt ctcccagatc ctgatcggaa ccctgctgat gtggetgggt 3960
ctgaacacca agaacggctc tatcagcctg atgtgcctcg ctctcggtgg cgtgcetgatt 4020
tttctctcta ccgcagtctc cgcatgagcec cctctcecte cceceeccct aacgttactg 4080
gccgaagccg cttggaataa ggccggtgtg tgtttgtcta tatgtgattt tccaccatat 4140
tgccgtcttt tggcaatgtg agggcccgga aacctggccc tgtcttcttg acgagcattc 4200
ctaggggtct ttccectetc gccaaaggaa tgcaaggtct gttgaatgtc gtgaaggaag 4260
cagttcctct ggaagcttct tgaagacaaa caacgtctgt agcgaccctt tgcaggcage 4320
ggaacccccc acctggcgac aggtgectct gcggccaaaa gecacgtgta taagatacac 4380
ctgcaaaggc ggcacaaccc cagtgccacg ttgtgagttg gatagttgtg gaaagagtca 4440
aatggctctc ctcaagcgta gtcaacaagg ggctgaagga tgcccagaag gtaccccatt 4500
gtatgggaat ctgatctggg gcctcggtge acatgcttta catgtgttta gtcgaggtta 4560
aaaaagctct aggccccccg aaccacgggg acgtggtttt cctttgaaaa acacgatgat 4620
aagcttgcca caaatggaac tgagaccttg gctgctgtgg gtggtggctg ctactggcac 4680
cctggtgcetg ctagcagctg acgcccaggg ccagaaggtg ttcaccaaca cctgggetgt 4740
gagaatcccc ggcggacctg ctgtggctaa cagcgtggct cgtaagcacg gcttcctgaa 4800

cctgggacag attttcggtg actactacca cttctggcac cgcggagtga ccaagaggag 4860
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cctgtccecca cacagaccaa ggceactccag actgcagegt gagececcagg tgcagtgget 4920
ggaacagcag gtggccaagc gcaggaccaa gagagacgtg taccaggagc ctaccgaccc 4980
aaagttcccc cagcagtggt atctgtccgg cgtgacccag cgtgacctga acgtgaagge 5040
cgcttgggct cagggttaca ccggtcacgg catcgtggtg tccatcctgg acgacggcat 5100
cgagaagaac caccctgacc tggccggtaa ctacgaccca ggcgcttctt tcgacgtgaa 5160
cgaccaggac cccgaccctc agccaagata cacccagatg aacgacaaca gacatggaac 5220
cagatgtgct ggtgaagtgg ctgctgtggc taacaacggc gtgtgcggag tgggtgtgge 5280
ctacaacgct agaatcggtg gcgtgcgtat gctggatgga gaagtgactg atgctgtgga 5340
agctagaagc ctgggactga acccaaacca catccacatc tactctgcca gctggggtcc 5400
agaggatgat ggaaagactg tggatggtcc tgctagactg gctgaggaag ccttcttccg 5460
cggcgtgagc cagggaagdg gaggtctggg aagcatcttc gtgtgggctt ctggtaacgg 5520
cggaagagag cacgactcct gcaactgcga cggatacacc aactctatct acaccctgag 5580
catcagctcc gctacccagt tcggtaacgt gccctggtac tccgaagcect getctagcac 5640
cctggetacc acctactcct ctggcaacca gaacgagaag cagatcgtga ccaccgacct 5700
gcgtcagaag tgcaccgaat ctcacactgg cacctccgcc tctgcetccte tggetgetgg 5760
aatcatcgcc ctgaccctgg aggctaacaa gaacctgacc tggcgcgaca tgcagcacct 5820
ggtggtgcag acctccaagc cagctcacct gaacgccaac gactgggcta ccaacggegt 5880
gggaaggaag gtgagccact cttacggtta cggtctgctg gatgctggtg ctatggtggc 5940
cctggctcag aactggacca ccgtggceccc tcagcgcaag tgcatcatcg acatcctgac 6000
cgagcctaag gacatcggaa agagactgga agtgcgtaag accgtgaccg cttgcctggg 6060
agagcccaac cacatcacca gactggaaca cgcccaggct cgtctgaccc tgtcttacaa 6120
cagacgtgga gacctggcca tccacctggt gtctccaatg ggcacccgca gcaccctget 6180
ggctgctagg ccacacgact acagcgecga cggattcaac gactgggctt tcatgaccac 6240
ccactcctgg gacgaggacc cttctggtga atgggtgctg gagatcgaaa acaccagcga 6300
ggccaacaac tacggcaccc tgaccaagtt caccctggtg ctgtacggca ccgctcctga 6360
gggactgcca gtgccccctg aaagctcegg ttgcaagacc ctgacctcta gccaggectg 6420
cgtggtgtgc gaggaaggct tctcecctgeca ccagaagtct tgcgtgcagce actgcccacc 6480

cggattcgct cctcaggtgc tggacaccca ctactctacc gagaacgacg tggaaaccat 6540
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cagagccagc gtgtgcgctc cttgtcacgc ttcctgtgcet acttgtcagg gaccagccct 6600
gactgactgc ctgtcctgcec catctcacge cagcctggac cccgtggagce agacctgetc 6660
cagacagtct cagtcctctc gtgaaagccc tccacagcag cagcccccta gactgccacc 6720
cgaggtggaa gccggccaga gactgcegtge tggactgctg ccttctcacc tgccagaggt 6780
ggtggctggt ctgagctgceg ctttcatcgt getggtgttc gtgaccgtgt tcctggtget 6840
gcagctgcgc agcggtttct ccttcagggg cgtgaaggtg tacaccatgg accgecggtct 6900
gatcagctac aagggtctgc ctccagaggc ttggcaggag gaatgcccat ctgacagcga 6960
agaggacgag ggacgtggag aacggactgc cttcatcaaa gatcagagcg cactgtaata 7020
aatcgattta attaatagca taaccccttg gggcctctaa acgggtcttg aggggttttt 7080
tggaattcac ccagctttct tgtacaaagt ggtgatagct tgtcgagaag tactagagga 7140
tcataatcag ccataccaca tttgtagagg ttttacttgc tttaaaaaac ctcccacacc 7200
tcccectgaa cctgaaacat aaaatgaatg caattgttgt tgttaacttg tttattgcag 7260
cttataatgg ttacaaataa agcaatagca tcacaaattt cacaaataaa gcattttttt 7320

cactgcattc tagttgtggt ttgtccaaac tcatcaatgt atcttatcat gtctggatc 7379
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FIGURE 34

SEQ ID NO: 8. Heterologous ZIKV del108C-prM-E & del108CDENV2-human furin
proprotein bicistronic cassette

cgtatactcc ggaatattaa tagatcatgg agataattaa aatgataacc atctcgcaaa 60
taaataagta ttttactgtt ttcgtaacag ttttgtaata aaaaaaccta taaatattcc 120
ggattattca taccgtccca ccatcgggeg cggatcatca caagtttgta caaaaaagca 180
ggctagatct taatacgact cactatatta attaaggatc ccaaaaaatt gaaattttat 240
tttttttttt tggaatataa ataatatgct gctcggacac ggccctattc gtatggtget 300
cgctatccte gectttctca ggtttaccge tatcaagect agtctgggtc tcatcaacag 360
atggggtagc gtgggcaaga aggaggctat ggaaatcatc aagaagttca agaaggacct 420
ggccgctatg ctgagaatca tcaacgctcg taaggagaag aagcgcaggg gtgccgacac 480
ctctgtggga atcgtgggtce tgctgctgac caccgcetatg getgctgagg tgaccagaag 540
aggctccgcc tactacatgt acctggacag gaacgacgct ggagaagcca tctctttccc 600
caccaccctg ggtatgaaca agtgctacat ccagatcatg gacctgggac acatgtgcga 660
cgccaccatg agctacgagt gcccaatgct ggacgagggt gtggaacccg acgacgtgga 720
ctgctggtge aacaccacca gecacctgggt ggtgtacgga acctgccacc acaagaaggg 780
tgaagctcgce aggtccagac gtgccgtgac cctgecttce cactctacce gcaagetgca 840
gaccaggtcc cagacctggc tggagtctcg cgaatacacc aagcacctga tccgegtgga 900
gaactggatc ttcaggaacc ctggtttcgc tctggecegct getgetateg cttggetget 960
gggaagctcc acctcccaga aggtcatcta cctggtcatg atcctgetga tcgecectge 1020
ttacagcatc agatgcatcg gcgtgagcaa ccgtgacttc gtggagggca tgtctggcgg 1080
aacctgggtg gacgtggtgc tggaacacgg tggctgcgtg accgtgatgg ctcaggacaa 1140
gccaaccgtc gacatcgagc tggtgaccac caccgtgtct aacatggcecg aggtgcgcag 1200
ctactgctac gaagccagca tcagcgacat ggcctctgac agcaggtgec caacccaggg 1260
cgaagcttac ctggacaagc agtctgacac ccagtacgtg tgcaagagaa ccctggtgga 1320
ccgtggatgg ggtaacggct gcggactgtt cggcaagggc agcctggtga cctgcgctaa 1380
gttcgcctge tccaagaaga tgaccggcaa gtctatccag ccagagaacc tggaatacag 1440

aatcatgctg tctgtgcacg gctcccagca ctctggaatg atcgtgaacg acaccggaca 1500
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cgaaaccgac gaaaacagag ccaaggtgga gatcacccct aactctccac gtgccgaage 1560
taccctggga ggtttcggca gecctgggact ggactgtgag cctcgtaccg gectggactt 1620
ctccgacctg tactacctga ccatgaacaa caagcactgg ctggtgcaca aggaatggtt 1680
ccacgacatc ccactgccat ggcacgecgg tgctgacact ggaaccccac actggaacaa 1740
caaggaggct ctggtggagt tcaaggacgc ccacgctaag agacagactg tggtggtgct 1800
gggttcccag gagggtgcetg tgcacaccgc cctggcetgga getctggagg ctgaaatgga 1860
cggtgccaag ggccgtctgt ctagcggtca cctgaagtgc cgcctgaaga tggacaagct 1920
gaggctgaag ggcgtgtcct actctetgtg caccgecgct ttcaccttca ccaagatcce 1980
tgctgaaacc ctgcacggca ccgtgaccgt ggaagtgcag tacgctggaa ccgatggtcc 2040
atgcaaggtg cctgctcaga tggccgtgga catgcagacc ctgacccctg tgggacgect 2100
gatcaccgcc aacccagtga tcaccgagtc taccgaaaac agcaagatga tgctggagct 2160
ggaccctccc ttcggcgaca getacatcgt gatcggagtg ggtgaaaaga agatcaccca 2220
ccactggcac aggagcggca gcaccatcgg caaggctttc gaggctaccg tgcgecggege 2280
taagagaatg gccgtgctgg gcgacactgce ttgggacttc ggaagcgtgg gcggagecct 2340
gaactccctg ggcaagggaa tccaccagat cttcggcgcc gctttcaagt ccctgttcgg 2400
tggcatgagc tggttctccc agatcctgat cggaaccctg ctgatgtggce tgggtctgaa 2460
caccaagaac ggctctatca gcctgatgtg cctcgcetctc ggtggcegtgc tgatttttct 2520
ctctaccgca gtctcecgeat gageccctct ceccteeeecce cecctaacgt tactggeccga 2580
agccgcttgg aataaggccg gtgtgtgttt gtctatatgt gattttccac catattgccg 2640
tcttttggca atgtgagggc ccggaaacct ggccctgtct tcttgacgag cattcctagg 2700
ggtctttccc ctctcgeccaa aggaatgcaa ggtctgttga atgtcgtgaa ggaagcagtt 2760
cctctggaag cttcttgaag acaaacaacg tctgtagcga ccctttgcag gcagcggaac 2820
cccccacctg gecgacaggtg cetctgecgge caaaagcecac gtgtataaga tacacctgca 2880
aaggcggcac aaccccagtg ccacgttgtg agttggatag ttgtggaaag agtcaaatgg 2940
ctctcctcaa gcegtagtcaa caaggggctg aaggatgccc agaaggtacc ccattgtatg 3000
ggaatctgat ctggggcctc ggtgcacatg ctttacatgt gtttagtcga ggttaaaaaa 3060
gctctaggcc ccccgaacca cggggacgtg gttttecttt gaaaaacacg atgataaget 3120

tgccacaaat gctccagggt cgeggtccac tgaaactctt tatggcetctc gtcgecttcec 3180



65/91
tgcggttcct cactattcct cctactgtcg gtattctgaa gaggtggggce accatcaaga 3240
agagcaaggc catcaacgtg ctgcgcggat tcaggaagga gatcggtagg atgctgaaca 3300
tcctgaaccg caggagacgt accgeccggca tgatcatcat gctgatcccc accgtgatgg 3360
ctatggaact gagaccttgg ctgctgtggg tggtggcetgce tactggcacc ctggtgetge 3420
tagcagctga cgcccagggce cagaaggtgt tcaccaacac ctgggctgtg agaatccccg 3480
gcggacctgc tgtggctaac agcgtggctc gtaagcacgg cttcctgaac ctgggacaga 3540
ttttcggtga ctactaccac ttctggcacc gcggagtgac caagaggagc ctgtccccac 3600
acagaccaag gcactccaga ctgcagcgtg agccccaggt gcagtggetg gaacagcagg 3660
tggccaagcg caggaccaag agagacgtgt accaggagcc taccgaccca aagttcccce 3720
agcagtggta tctgtccggce gtgacccagc gtgacctgaa cgtgaaggcc gettgggectc 3780
agggttacac cggtcacggc atcgtggtgt ccatcctgga cgacggcatc gagaagaacc 3840
accctgacct ggccggtaac tacgacccag gcgcttcttt cgacgtgaac gaccaggacc 3900
ccgaccctca gccaagatac acccagatga acgacaacag acatggaacc agatgtgctg 3960
gtgaagtggc tgctgtggct aacaacggcg tgtgcggagt gggtgtggcec tacaacgcta 4020
gaatcggtgg cotgcgtatg ctggatggag aagtgactga tgctgtggaa gctagaagcc 4080
tgggactgaa cccaaaccac atccacatct actctgccag ctggggtcca gaggatgatg 4140
gaaagactgt ggatggtcct gctagactgg ctgaggaagc cttcttccge ggcgtgagee 4200
agggaagggg aggtctggga agcatcttcg tgtgggcttc tggtaacggc ggaagagagc 4260
acgactcctg caactgcgac ggatacacca actctatcta caccctgagc atcagctccg 4320
ctacccagtt cggtaacgtg ccctggtact ccgaagcctg ctctagcacc ctggctacca 4380
cctactcctc tggcaaccag aacgagaagc agatcgtgac caccgacctg cgtcagaagt 4440
gcaccgaatc tcacactggc acctccgect ctgetectct ggetgetgga atcatcgecce 4500
tgaccctgga ggctaacaag aacctgacct ggcgcgacat gcagcacctg gtggtgcaga 4560
cctccaagcc agctcacctg aacgccaacg actgggcetac caacggcegtg ggaaggaagg 4620
tgagccactc ttacggttac ggtctgctgg atgctggtgce tatggtggcec ctggctcaga 4680
actggaccac cgtggcccct cagcgcaagt gcatcatcga catcctgacc gagectaagg 4740
acatcggaaa gagactggaa gtgcgtaaga ccgtgaccgc ttgcctggga gagcccaacc 4800

acatcaccag actggaacac gcccaggctc gtctgaccct gtcttacaac agacgtggag 4860
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acctggccat ccacctggtg tctccaatgg gcacccgeag caccctgetg getgctagge 4920
cacacgacta cagcgccgac ggattcaacg actgggcttt catgaccacc cactcctggg 4980
acgaggaccc ttctggtgaa tgggtgctgg agatcgaaaa caccagcgag gccaacaact 5040
acggcaccct gaccaagttc accctggtgc tgtacggcac cgctcctgag ggactgccag 5100
tgccccctga aagctceggt tgcaagaccc tgacctctag ccaggectge gtggtgtgeg 5160
aggaaggctt ctccctgcac cagaagtctt gcgtgcagca ctgcccaccc ggattcgetc 5220
ctcaggtgct ggacacccac tactctaccg agaacgacgt ggaaaccatc agagccagcg 5280
tgtgcgctec ttgtcacgct tectgtgceta cttgtcaggg accagecctg actgactgecc 5340
tgtcctgecc atctcacgec agectggacc ccgtggagca gacctgetce agacagtctc 5400
agtcctctcg tgaaagccct ccacagcagce agccccctag actgccacce gaggtggaag 5460
ccggccagag actgcgtgct ggactgcetgce cttctcacct gccagaggtg gtggcetggtc 5520
tgagctgcgc tttcatcgtg ctggtgttcg tgaccgtgtt cctggtgetg cagctgcgca 5580
gcggtttcte cttcaggggc gtgaaggtgt acaccatgga ccgecggtctg atcagctaca 5640
agggtctgcc tccagaggct tggcaggagg aatgcccatc tgacagcgaa gaggacgagg 5700
gacgtggaga acggactgcc ttcatcaaag atcagagcgc actgtaataa atcgatttaa 5760
ttaatagcat aaccccttgg ggcctctaaa cgggtcttga ggggtttttt ggaattcacc 5820
cagctttctt gtacaaagtg gtgatagctt gtcgagaagt actagaggat cataatcagc 5880
cataccacat ttgtagaggt tttacttgct ttaaaaaacc tcccacacct ccccctgaac 5940
ctgaaacata aaatgaatgc aattgttgtt gttaacttgt ttattgcagc ttataatggt 6000
tacaaataaa gcaatagcat cacaaatttc acaaataaag catttttttc actgcattct 6060

agttgtggtt tgtccaaact catcaatgta tcttatcatg tctggatc 6108
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FIGURE 35

SEQ ID NO: 9. Homologous ZIKV del108C-prM-E & del108CZIKV-human furin
proprotein bicistronic cassette

cgtatactcc ggaatattaa tagatcatgg agataattaa aatgataacc atctcgcaaa 60
taaataagta ttttactgtt ttcgtaacag ttttgtaata aaaaaaccta taaatattcc 120
ggattattca taccgtccca ccatcgggeg cggatcatca caagtttgta caaaaaagca 180
ggctagatct taatacgact cactatatta attaaggatc ccaaaaaatt gaaattttat 240
tttttttttt tggaatataa ataatatgct gctcggacac ggccctattc gtatggtget 300
cgctatccte gectttctca ggtttaccge tatcaagect agtctgggtc tcatcaacag 360
atggggtagc gtgggcaaga aggaggctat ggaaatcatc aagaagttca agaaggacct 420
ggccgctatg ctgagaatca tcaacgctcg taaggagaag aagcgcaggg gtgccgacac 480
ctctgtggga atcgtgggtce tgctgctgac caccgcetatg getgctgagg tgaccagaag 540
aggctccgcc tactacatgt acctggacag gaacgacgct ggagaagcca tctctttccc 600
caccaccctg ggtatgaaca agtgctacat ccagatcatg gacctgggac acatgtgcga 660
cgccaccatg agctacgagt gcccaatgct ggacgagggt gtggaacccg acgacgtgga 720
ctgctggtge aacaccacca gecacctgggt ggtgtacgga acctgccacc acaagaaggg 780
tgaagctcgce aggtccagac gtgccgtgac cctgecttce cactctacce gcaagetgca 840
gaccaggtcc cagacctggc tggagtctcg cgaatacacc aagcacctga tccgegtgga 900
gaactggatc ttcaggaacc ctggtttcgc tctggecegct getgetateg cttggetget 960
gggaagctcc acctcccaga aggtcatcta cctggtcatg atcctgetga tcgecectge 1020
ttacagcatc agatgcatcg gcgtgagcaa ccgtgacttc gtggagggca tgtctggcgg 1080
aacctgggtg gacgtggtgc tggaacacgg tggctgcgtg accgtgatgg ctcaggacaa 1140
gccaaccgtc gacatcgagc tggtgaccac caccgtgtct aacatggcecg aggtgcgcag 1200
ctactgctac gaagccagca tcagcgacat ggcctctgac agcaggtgec caacccaggg 1260
cgaagcttac ctggacaagc agtctgacac ccagtacgtg tgcaagagaa ccctggtgga 1320
ccgtggatgg ggtaacggct gcggactgtt cggcaagggc agcctggtga cctgcgctaa 1380
gttcgcctge tccaagaaga tgaccggcaa gtctatccag ccagagaacc tggaatacag 1440

aatcatgctg tctgtgcacg gctcccagca ctctggaatg atcgtgaacg acaccggaca 1500
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cgaaaccgac gaaaacagag ccaaggtgga gatcacccct aactctccac gtgccgaage 1560
taccctggga ggtttcggca gecctgggact ggactgtgag cctcgtaccg gectggactt 1620
ctccgacctg tactacctga ccatgaacaa caagcactgg ctggtgcaca aggaatggtt 1680
ccacgacatc ccactgccat ggcacgecgg tgctgacact ggaaccccac actggaacaa 1740
caaggaggct ctggtggagt tcaaggacgc ccacgctaag agacagactg tggtggtgct 1800
gggttcccag gagggtgcetg tgcacaccgc cctggcetgga getctggagg ctgaaatgga 1860
cggtgccaag ggccgtctgt ctagcggtca cctgaagtgc cgcctgaaga tggacaagct 1920
gaggctgaag ggcgtgtcct actctetgtg caccgecgct ttcaccttca ccaagatcce 1980
tgctgaaacc ctgcacggca ccgtgaccgt ggaagtgcag tacgctggaa ccgatggtcc 2040
atgcaaggtg cctgctcaga tggccgtgga catgcagacc ctgacccctg tgggacgect 2100
gatcaccgcc aacccagtga tcaccgagtc taccgaaaac agcaagatga tgctggagct 2160
ggaccctccc ttcggcgaca getacatcgt gatcggagtg ggtgaaaaga agatcaccca 2220
ccactggcac aggagcggca gcaccatcgg caaggctttc gaggctaccg tgcgecggege 2280
taagagaatg gccgtgctgg gcgacactgce ttgggacttc ggaagcgtgg gcggagecct 2340
gaactccctg ggcaagggaa tccaccagat cttcggcgcc gctttcaagt ccctgttcgg 2400
tggcatgagc tggttctccc agatcctgat cggaaccctg ctgatgtggce tgggtctgaa 2460
caccaagaac ggctctatca gcctgatgtg cctcgcetctc ggtggcegtgc tgatttttct 2520
ctctaccgca gtctcecgeat gageccctct ceccteeeecce cecctaacgt tactggeccga 2580
agccgcttgg aataaggccg gtgtgtgttt gtctatatgt gattttccac catattgccg 2640
tcttttggca atgtgagggc ccggaaacct ggccctgtct tcttgacgag cattcctagg 2700
ggtctttccc ctctcgeccaa aggaatgcaa ggtctgttga atgtcgtgaa ggaagcagtt 2760
cctctggaag cttcttgaag acaaacaacg tctgtagcga ccctttgcag gcagcggaac 2820
cccccacctg gecgacaggtg cetctgecgge caaaagcecac gtgtataaga tacacctgca 2880
aaggcggcac aaccccagtg ccacgttgtg agttggatag ttgtggaaag agtcaaatgg 2940
ctctcctcaa gcegtagtcaa caaggggctg aaggatgccc agaaggtacc ccattgtatg 3000
ggaatctgat ctggggcctc ggtgcacatg ctttacatgt gtttagtcga ggttaaaaaa 3060
gctctaggcc ccccgaacca cggggacgtg gttttecttt gaaaaacacg atgataaget 3120

tgccacaaat getgctcgga cacggceccta ttcgtatggt getcgctate ctcgectttc 3180
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tcaggtttac cgctatcaag cctagtctgg gtctcatcaa cagatggggt agcgtgggca 3240
agaaggaggc tatggaaatc atcaagaagt tcaagaagga cctggccgct atgctgagaa 3300
tcatcaacgc tcgtaaggag aagaagcgca ggggtgccga cacctctgtg ggaatcgtgg 3360
gtctgctgct gaccaccgct atggctatgg aactgagacc ttggctgcetg tgggtggtgg 3420
ctgctactgg caccctggtg ctgctagcag ctgacgccca gggccagaag gtgttcacca 3480
acacctgggc tgtgagaatc cccggcggac ctgctgtggce taacagegtg gectcgtaage 3540
acggcttcct gaacctggga cagattttcg gtgactacta ccacttctgg caccgcggag 3600
tgaccaagag gagcctgtcc ccacacagac caaggcactc cagactgcag cgtgagcccc 3660
aggtgcagtg gctggaacag caggtggcca agcgcaggac caagagagac gtgtaccagg 3720
agcctaccga cccaaagttc ccccagcagt ggtatctgtc cggcgtgacc cagcgtgacc 3780
tgaacgtgaa ggccgcttgg gctcagggtt acaccggtca cggcatcgtg gtgtccatcc 3840
tggacgacgg catcgagaag aaccaccctg acctggccgg taactacgac ccaggegett 3900
ctttcgacgt gaacgaccag gaccccgacc ctcagccaag atacacccag atgaacgaca 3960
acagacatgg aaccagatgt gctggtgaag tggctgctgt ggctaacaac ggcgtgtgcg 4020
gagtgggtgt ggcctacaac gctagaatcg gtggcegtgeg tatgctggat ggagaagtga 4080
ctgatgctgt ggaagctaga agcctgggac tgaacccaaa ccacatccac atctactctg 4140
ccagctgggg tccagaggat gatggaaaga ctgtggatgg tcctgctaga ctggctgagg 4200
aagccttctt ccgcggegtg agccagggaa ggggaggtct gggaagcatc ttcgtgtggg 4260
cttctggtaa cggcggaaga gagcacgact cctgcaactg cgacggatac accaactcta 4320
tctacaccct gagcatcagc tccgctaccc agttcggtaa cgtgccctgg tactccgaag 4380
cctgctctag caccctggcet accacctact cctctggcaa ccagaacgag aagcagatcg 4440
tgaccaccga cctgcgtcag aagtgcaccg aatctcacac tggcacctcc gectctgctc 4500
ctctggetge tggaatcatc gecctgacce tggaggctaa caagaacctg acctggegeg 4560
acatgcagca cctggtggtg cagacctcca agccagctca cctgaacgcc aacgactggg 4620
ctaccaacgg cgtgggaagg aaggtgagcc actcttacgg ttacggtctg ctggatgctg 4680
gtgctatggt ggccctgget cagaactgga ccaccgtgge ccctcagege aagtgcatca 4740
tcgacatcct gaccgagcct aaggacatcg gaaagagact ggaagtgcgt aagaccgtga 4800

ccgcttgect gggagagecc aaccacatca ccagactgga acacgcccag getcgtctga 4860
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ccctgtctta caacagacgt ggagacctgg ccatccacct ggtgtctcca atgggcaccc 4920
gcagcaccct getggctgcet aggccacacg actacagcgce cgacggatic aacgactggg 4980
ctttcatgac cacccactcc tgggacgagg acccttctgg tgaatgggtg ctggagatcg 5040
aaaacaccag cgaggccaac aactacggca ccctgaccaa gttcaccctg gtgctgtacg 5100
gcaccgctcc tgagggactg ccagtgeccc ctgaaagctc cggttgcaag accctgacct 5160
ctagccaggc ctgegtggtg tgcgaggaag gcttctccct gcaccagaag tettgegtge 5220
agcactgccc acccggattc gctcctcagg tgectggacac ccactactct accgagaacg 5280
acgtggaaac catcagagcc agcgtgtgeg ctecttgtca cgcttectgt getacttgtc 5340
agggaccagc cctgactgac tgcctgtcct gecccatctca cgeccagcectg gaccecegtgg 5400
agcagacctg ctccagacag tctcagtcct ctcgtgaaag ccctccacag cagcagccce 5460
ctagactgcc acccgaggtg gaagccggcec agagactgeg tgctggactg ctgecttctc 5520
acctgccaga ggtggtggct ggtctgagct gegctttcat cgtgetggtg ttcgtgaccg 5580
tgttcctggt gctgcagcetg cgcageggtt tetecttcag gggegtgaag gtgtacacca 5640
tggaccgcgg tctgatcagce tacaagggtc tgcctccaga ggcttggcag gaggaatgecc 5700
catctgacag cgaagaggac gagggacgtg gagaacggac tgccttcatc aaagatcaga 5760
gcgcactgta ataaatcgat ttaattaata gcataacccc ttggggcctc taaacgggtc 5820
ttgaggggtt ttttggaatt cacccagctt tcttgtacaa agtggtgata gcttgtcgag 5880
aagtactaga ggatcataat cagccatacc acatttgtag aggttttact tgctttaaaa 5940
aacctcccac acctccccct gaacctgaaa cataaaatga atgcaattgt tgttgttaac 6000
ttgtttattg cagcttataa tggttacaaa taaagcaata gcatcacaaa tttcacaaat 6060
aaagcatttt tttcactgca ttctagttgt ggtttgtcca aactcatcaa tgtatcttat 6120

catgtctgga tc 6132
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FIGURE 36
SEQ ID NO: 10. ZIKV del108C-prM-E & human furin proprotein bicistronic cassette
cgtatactcc ggaatattaa tagatcatgg agataattaa aatgataacc atctcgcaaa 60
taaataagta ttttactgtt ttcgtaacag ttttgtaata aaaaaaccta taaatattcc 120
ggattattca taccgtccca ccatcgggeg cggatcatca caagtttgta caaaaaagca 180
ggctagatct taatacgact cactatatta attaaggatc ccaaaaaatt gaaattttat 240
tttttttttt tggaatataa ataatatgct gctcggacac ggccctattc gtatggtget 300
cgctatcctce gectttctca ggtttaccge tatcaagect agtctgggtc tcatcaacag 360
atggggtagc gtgggcaaga aggaggctat ggaaatcatc aagaagttca agaaggacct 420
ggccgctatg ctgagaatca tcaacgctcg taaggagaag aagcgcaggg gtgccgacac 480
ctctgtggga atcgtgggtce tgctgctgac caccgcetatg getgctgagg tgaccagaag 540
aggctccgcc tactacatgt acctggacag gaacgacgct ggagaagcca tctctttccc 600
caccaccctg ggtatgaaca agtgctacat ccagatcatg gacctgggac acatgtgcga 660
cgccaccatg agctacgagt gcccaatgct ggacgagggt gtggaacccg acgacgtgga 720
ctgctggtgc aacaccacca gecacctgggt ggtgtacgga acctgccacc acaagaaggg 780
tgaagctcgc aggtccagac gtgccgtgac cctgecttce cactctacce gcaagetgca 840
gaccaggtcc cagacctggc tggagtctcg cgaatacacc aagcacctga tccgegtgga 900
gaactggatc ttcaggaacc ctggtttcge tctggecgcet getgcetateg cttggetget 960
gggaagctcc acctcccaga aggtcatcta cctggtcatg atcctgctga tcgecectge 1020
ttacagcatc agatgcatcg gcgtgagcaa ccgtgacttc gtggagggca tgtctggcgg 1080
aacctgggtg gacgtggtgc tggaacacgg tggctgegtg accgtgatgg ctcaggacaa 1140
gccaaccgtc gacatcgagc tggtgaccac caccgtgtct aacatggccg aggtgcgcag 1200
ctactgctac gaagccagca tcagcgacat ggcctctgac agcaggtgec caacccaggg 1260
cgaagcttac ctggacaagc agtctgacac ccagtacgtg tgcaagagaa ccctggtgga 1320
ccgtggatgg ggtaacggct gcggactgtt cggcaagggc agcctggtga cctgcgectaa 1380
gttcgcctgce tccaagaaga tgaccggcaa gtctatccag ccagagaacc tggaatacag 1440
aatcatgctg tctgtgcacg gctcccagca ctctggaatg atcgtgaacg acaccggaca 1500

cgaaaccgac gaaaacagag ccaaggtgga gatcacccct aactctccac gtgccgaage 1560
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taccctggga ggtttcggca gectgggact ggactgtgag cctecgtaccg gectggactt 1620
ctccgacctg tactacctga ccatgaacaa caagcactgg ctggtgcaca aggaatggtt 1680
ccacgacatc ccactgccat ggcacgecgg tgctgacact ggaaccccac actggaacaa 1740
caaggaggct ctggtggagt tcaaggacgc ccacgctaag agacagactg tggtggtgct 1800
gggttcccag gagggtgctg tgcacaccgc cctggctgga getctggagg ctgaaatgga 1860
cggtgccaag ggccgtctgt ctagcggtca cctgaagtge cgcctgaaga tggacaaget 1920
gaggctgaag ggcgtgtcct actctctgtg caccgecegct ttcaccttca ccaagatccc 1980
tgctgaaacc ctgcacggca ccgtgaccgt ggaagtgcag tacgctggaa ccgatggtcc 2040
atgcaaggtg cctgctcaga tggccgtgga catgcagacc ctgacccctg tgggacgect 2100
gatcaccgcc aacccagtga tcaccgagtc taccgaaaac agcaagatga tgctggaget 2160
ggaccctccc ttcggcgaca gctacatcgt gatcggagtg ggtgaaaaga agatcaccca 2220
ccactggcac aggagcggca gcaccatcgg caaggctttc gaggctaccg tgcgecggege 2280
taagagaatg gccgtgctgg gcgacactgce ttgggacttc ggaagcgtgg gcggagecct 2340
gaactccctg ggcaagggaa tccaccagat cttcggcgcec gctttcaagt cectgttcgg 2400
tggcatgagc tggttctccc agatcctgat cggaaccctg ctgatgtggc tgggtctgaa 2460
caccaagaac ggctctatca gcctgatgtg cctcgcetctc ggtggcegtgc tgatttttct 2520
ctctaccgca gtctccgceat gagcccctct cccteceeccce ceccctaacgt tactggeccga 2580
agccgcttgg aataaggccg gtgtgtgttt gtctatatgt gattttccac catattgccg 2640
tcttttggca atgtgagggc ccggaaacct ggccctgtct tcttgacgag cattcctagg 2700
ggtctttccce ctetcgecaa aggaatgcaa ggtctgttga atgtcgtgaa ggaagcagtt 2760
cctctggaag cttcttgaag acaaacaacg tctgtagcga ccctttgcag gcagcggaac 2820
ccccecacctg gecgacaggtg cctctgecgge caaaagccac gtgtataaga tacacctgca 2880
aaggcggcac aaccccagtg ccacgttgtg agttggatag ttgtggaaag agtcaaatgg 2940
ctctcctcaa gcegtagtcaa caaggggctg aaggatgccc agaaggtacc ccattgtatg 3000
ggaatctgat ctggggcctc ggtgcacatg ctttacatgt gtttagtcga ggttaaaaaa 3060
gctctaggcec ccccgaacca cggggacgtg gttttecttt gaaaaacacg atgataagct 3120
tgccacaaat ggaactgaga ccttggctgc tgtgggtggt ggctgctact ggcaccctgg 3180

tgctgctagc agctgacgcec cagggcecaga aggtgttcac caacacctgg gctgtgagaa 3240
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tccececggegg acctgetgtg getaacagceg tggctcgtaa gcacggctte ctgaacctgg 3300
gacagatttt cggtgactac taccacttct ggcaccgcgg agtgaccaag aggagcctgt 3360
ccccacacag accaaggcac tccagactge agecgtgagcec ccaggtgeag tggctggaac 3420
agcaggtggc caagcgcagg accaagagag acgtgtacca ggagcectacc gacccaaagt 3480
tccceccagcea gtggtatetg tccggegtga cccagegtga cctgaacgtg aaggecgett 3540
gggctcaggg ttacaccggt cacggcatcg tggtgtccat cctggacgac ggcatcgaga 3600
agaaccaccc tgacctggcc ggtaactacg acccaggcgc ttctttcgac gtgaacgacc 3660
aggaccccga ccctcageca agatacaccc agatgaacga caacagacat ggaaccagat 3720
gtgctggtga agtggctgct gtggctaaca acggcgtgtg cggagtgggt gtggectaca 3780
acgctagaat cggtggcgtg cgtatgctgg atggagaagt gactgatgct gtggaagcta 3840
gaagcctggg actgaaccca aaccacatcc acatctactc tgccagctgg ggtccagagg 3900
atgatggaaa gactgtggat ggtcctgcta gactggctga ggaagccttc ttccgcggeg 3960
tgagccaggg aaggggaggt ctgggaagca tcttcgtgtg ggcttctggt aacggecggaa 4020
gagagcacga ctcctgcaac tgcgacggat acaccaactc tatctacacc ctgagcatca 4080
gctcecgcetac ccagttcggt aacgtgecct ggtactccga agcectgctct agcaccectgg 4140
ctaccaccta ctcctctgge aaccagaacg agaagcagat cgtgaccacc gacctgegtc 4200
agaagtgcac cgaatctcac actggcacct ccgcctctgc tcctctggcet getggaatca 4260
tcgccctgac cctggaggct aacaagaacc tgacctggeg cgacatgcag cacctggtgg 4320
tgcagacctc caagccagct cacctgaacg ccaacgactg ggctaccaac ggcgtgggaa 4380
ggaaggtgag ccactcttac ggttacggtc tgctggatgc tggtgctatg gtggccctgg 4440
ctcagaactg gaccaccgtg gcccctcage gcaagtgcat catcgacatc ctgaccgagc 4500
ctaaggacat cggaaagaga ctggaagtgc gtaagaccgt gaccgcttgc ctgggagagc 4560
ccaaccacat caccagactg gaacacgccc aggctcgtct gaccctgtct tacaacagac 4620
gtggagacct ggccatccac ctggtgtctc caatgggcac ccgcagcacc ctgctggetg 4680
ctaggccaca cgactacagc gccgacggat tcaacgactg ggctttcatg accacccact 4740
cctgggacga ggacccttct ggtgaatggg tgctggagat cgaaaacacc agcgaggcca 4800
acaactacgg caccctgacc aagttcaccc tggtgctgta cggcaccgct cctgagggac 4860

tgccagtgcc ccctgaaagc tccggttgca agaccctgac ctctagccag gectgegtgg 4920
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tgtgcgagga aggcttctce ctgcaccaga agtcttgcgt gcagcactge ccacccggat 4980
tcgctcctca ggtgctggac acccactact ctaccgagaa cgacgtggaa accatcagag 5040
ccagcgtgtg cgctccttgt cacgcttcct gtgctacttg tcagggacca geccctgactg 5100
actgcctgtc ctgcccatct cacgccagcec tggaccccgt ggagcagacc tgctccagac 5160
agtctcagtc ctctcgtgaa agccctccac agcagcagcc ccctagactg ccacccgagg 5220
tggaagccgg ccagagactg cgtgctggac tgctgcecttc tcacctgeca gaggtggtgg 5280
ctggtctgag ctgcgctttc atcgtgetgg tgttcgtgac cgtgttcctg gtgetgcage 5340
tgcgcagcegg tttetecttc aggggegtga aggtgtacac catggaccgce ggtctgatca 5400
gctacaaggg tctgcctcca gaggcttgge aggaggaatg cccatctgac agcgaagagg 5460
acgagggacg tggagaacgg actgccttca tcaaagatca gagcgcactg taataaatcg 5520
atttaattaa tagcataacc ccttggggcc tctaaacggg tcttgagggg ttttttggaa 5580
ttcacccagc tttcttgtac aaagtggtga tagcttgtcg agaagtacta gaggatcata 5640
atcagccata ccacatttgt agaggtttta cttgctttaa aaaacctccc acacctcccc 5700
ctgaacctga aacataaaat gaatgcaatt gttgttgtta acttgtttat tgcagcttat 5760
aatggttaca aataaagcaa tagcatcaca aatttcacaa ataaagcatt tttttcactg 5820

cattctagtt gtggtttgtc caaactcatc aatgtatctt atcatgtctg gatc 5874
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FIGURE 37

SEQ ID NO: 11. YFV del108C-prM-E & del108CYFV-human furin proprotein bicistronic
cassette

cgtatactcc ggaatattaa tagatcatgg agataattaa aatgataacc atctcgcaaa 60
taaataagta ttttactgtt ttcgtaacag ttttgtaata aaaaaaccta taaatattcc 120
ggattattca taccgtccca ccatcgggeg cggatcatca caagtttgta caaaaaagca 180
ggctagatct taatacgact cactatatta attaaggatc ccaaaaaatt gaaattttat 240
tttttttttt tggaatataa ataatatgag acctggacct tcaagaggtg ttcaaggatt 300
tatctttttc tttttgttca acattttgac tggaaaaaag atcacggccc acctaaagag 360
gttgtggaaa atgctggacc caagacaagg cttggctgtt ctaaggaaag ttaagagagt 420
ggtggccagt ttgatgagag gattgtcctc aaggaaacgc cgttcccatg atgttctgac 480
tgtgcaattc ctaattttgg gaatgctgtt gatgacgggt ggagtgacct tggtgcggaa 540
aaacagatgg ttgctcctaa atgtgacatc tgaggacctc gggaaaacat tctctgtggg 600
cacaggcaac tgcacaacaa acattttgga agccaagtac tggtgcccag actcaatgga 660
atacaactgt cccaatctca gtccaagaga ggagccagat gacattgatt gctggtgcta 720
tggggtggaa aacgttagag tcgcatatgg taagtgtgac tcagcaggca ggtctaggag 780
gtcaagaagg gccattgact tgcctacgca tgaaaaccat ggtttgaaga cccggcaaga 840
aaaatggatg actggaagaa tgggtgaaag gcaactccaa aagattgaga gatggctcgt 900
gaggaacccc ttttttgcag tgacagctct gaccattgcc taccttgtgg gaagcaacat 960
gacgcaacga gtcgtgattg ccctactggt cttggctgtt ggtccggect actcagctca 1020
ctgcattgga attactgaca gggatttcat tgagggggtg catggaggaa cttgggtttc 1080
agctaccctg gagcaagaca agtgtgtcac tgttatggcc cctgacaagc cttcattgga 1140
catctcacta gagacagtag ccattgatgg acctgctgag gcgaggaaag tgtgttacaa 1200
tgcagttctc actcatgtga agattaatga caagtgcccc agcactggag aggcccacct 1260
agctgaagag aacgaagggg acaatgcgtg caagcgcact tattctgata gaggctgggg 1320
caatggctgt ggcctatttg ggaaagggag cattgtggca tgcgccaaat tcacttgtgc 1380
caaatccatg agtttgtttg aggttgatca gaccaaaatt cagtatgtca tcagagcaca 1440

attgcatgta ggggccaagc aggaaaattg gaataccgac attaagactc tcaagtttga 1500
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tgccctgtca ggctcccagg aagecgagtt cactgggtat ggaaaagcta cactggaatg 1560
ccaggtgcaa actgcggtgg actttggtaa cagttacatc gctgagatgg aaaaagagag 1620
ctggatagtg gacagacagt gggcccagga cttgaccctg ccatggcaga gtggaagtgg 1680
€cggggtgtgg agagagatgc atcatcttgt cgaatttgaa cctccgceatg ccgeccactat 1740
cagagtactg gccctgggaa accaggaagg ctccttgaaa acagctctta ccggegcaat 1800
gagggttaca aaggacacaa atgacaacaa cctttacaaa ctacatggtg gacatgtttc 1860
ctgcagagtg aaattgtcag ctttgacact caaggggaca tcctacaaaa tgtgcactga 1920
caaaatgtct tttgtcaaga acccaactga cactggccat ggcactgttg tgatgcaggt 1980
gaaagtgcca aaaggagccc cctgcaggat tccagtgata gtagctgatg atcttacagc 2040
ggcaatcaat aaaggcattt tggttacagt taaccccatc gcctcaacca atgatgatga 2100
agtgctgatt gaggtgaacc caccttttgg agacagctac attatcgttg ggacaggaga 2160
ttcacgtctc acttaccagt ggcacaaaga gggaagctca ataggaaagt tgticactca 2220
gaccatgaaa ggcgcggaac gcctggecegt catgggagac gececgectggg atttcagetc 2280
cgctggaggg ttcttcactt cggttgggaa aggtattcat acggtgtttg getctgectt 2340
tcaggggcta tttggcggct tgaactggat aacaaaggtc atcatggggg cggtactcat 2400
atgggttggc atcaacacaa gaaacatgac aatgtccatg agcatgatct tggtaggagt 2460
gatcatgatg tttttgtctc taggagttgg ggcgtgagcc cctctcecte cccecceect 2520
aacgttactg gccgaagccg cttggaataa ggccggtgtg tgtttgtcta tatgtgattt 2580
tccaccatat tgccgtcttt tggcaatgtg agggcccgga aacctggecc tgtcttettg 2640
acgagcattc ctaggggtct ttcccctctc gccaaaggaa tgcaaggtct gttgaatgtc 2700
gtgaaggaag cagttcctct ggaagcttct tgaagacaaa caacgtctgt agcgaccctt 2760
tgcaggcagc ggaacccccc acctggecgac aggtgectct gcggccaaaa gecacgtgta 2820
taagatacac ctgcaaaggc ggcacaaccc cagtgccacg ttgtgagttg gatagtigtgy 2880
gaaagagtca aatggctctc ctcaagcgta gtcaacaagg ggctgaagga tgcccagaag 2940
gtaccccatt gtatgggaat ctgatctggg gcctcggtge acatgcttta catgtgttta 3000
gtcgaggtta aaaaagctct aggccccccg aaccacgggg acgtggtttt cctttgaaaa 3060
acacgatgat aagcttgcca caaatgagac ctggaccttc aagaggtgtt caaggattta 3120

tctttttctt tttgttcaac attttgactg gaaaaaagat cacggcccac ctaaagaggt 3180
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tgtggaaaat gctggaccca agacaaggct tggctgttct aaggaaagtt aagagagtgg 3240
tggccagttt gatgagagga ttgtcctcaa ggaaacgccg ttcccatgat gttctgactg 3300
tgcaattcct aattttggga atgctgttga tgacgggtgg aatggaactg agaccttggc 3360
tgctgtgggt ggtggcetgcet actggcaccc tggtgetgcet agcagctgac gecccagggec 3420
agaaggtgtt caccaacacc tgggctgtga gaatccccgg cggacctgct gtggctaaca 3480
gcgtggcteg taagcacggc ttcctgaacc tgggacagat tttcggtgac tactaccact 3540
tctggcaccg cggagtgacc aagaggagcc tgtccccaca cagaccaagg cactccagac 3600
tgcagcgtga geccccaggtg cagtggcetgg aacagcaggt ggccaagege aggaccaaga 3660
gagacgtgta ccaggagcct accgacccaa agttccccca gcagtggtat ctgtccggeg 3720
tgacccagcg tgacctgaac gtgaaggccg cttgggctca gggttacacc ggtcacggca 3780
tcgtggtgtc catcctggac gacggcatcg agaagaacca ccctgacctg geccggtaact 3840
acgacccagg cgcttctttc gacgtgaacg accaggaccc cgaccctcag ccaagataca 3900
cccagatgaa cgacaacaga catggaacca gatgtgctgg tgaagtggct getgtggcta 3960
acaacggcgt gtgcggagtg ggtgtggcct acaacgctag aatcggtggce gtgecgtatgc 4020
tggatggaga agtgactgat gctgtggaag ctagaagcct gggactgaac ccaaaccaca 4080
tccacatcta ctctgccagc tggggtccag aggatgatgg aaagactgtg gatggtcctg 4140
ctagactggc tgaggaagcc ttcttccgeg gecgtgagceca gggaagggga ggtctgggaa 4200
gcatcttcgt gtgggcttct ggtaacggcg gaagagagca cgactcctge aactgcgacg 4260
gatacaccaa ctctatctac accctgagca tcagctccge tacccagttc ggtaacgtge 4320
cctggtactc cgaagcctgc tctagcaccc tggctaccac ctactcctct ggcaaccaga 4380
acgagaagca gatcgtgacc accgacctgc gtcagaagtg caccgaatct cacactggca 4440
cctcegcctce tgctectetg getgetggaa tcatcgecct gaccctggag gectaacaaga 4500
acctgacctg gcgegacatg cagcacctgg tggtgcagac ctccaagceca getcacctga 4560
acgccaacga ctgggctacc aacggcgtgg gaaggaaggt gagccactct tacggttacg 4620
gtctgctgga tgcetggtgcet atggtggecc tggctcagaa ctggaccacc gtggeccctc 4680
agcgcaagtg catcatcgac atcctgaccg agcctaagga catcggaaag agactggaag 4740
tgcgtaagac cgtgaccgct tgcctgggag agcccaacca catcaccaga ctggaacacg 4800

cccaggctcg tctgaccctg tcttacaaca gacgtggaga cctggecatc cacctggtgt 4860
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ctccaatggg cacccgcagc accctgetgg ctgctaggec acacgactac agcgeccgacg 4920
gattcaacga ctgggctttc atgaccaccc actcctggga cgaggaccct tctggtgaat 4980
gggtgctgga gatcgaaaac accagcgagg ccaacaacta cggcaccctg accaagttca 5040
ccctggtgct gtacggcacc getcctgagg gactgecagt gececcectgaa agcetceggtt 5100
gcaagaccct gacctctagc caggcctgeg tggtgtgcga ggaaggcttc tccctgcacc 5160
agaagtcttg cgtgcagcac tgcccacccg gattcgcetec tcaggtgetg gacacccact 5220
actctaccga gaacgacgtg gaaaccatca gagccagcgt gtgcgctcct tgtcacgett 5280
cctgtgctac ttgtcaggga ccagccctga ctgactgcect gtcctgecca tctcacgcca 5340
gcctggaccc cgtggagcag acctgctcca gacagtctca gtcctctcgt gaaagecctc 5400
cacagcagca gccccctaga ctgccaccecg aggtggaage cggccagaga ctgegtgetg 5460
gactgctgcc ttctcacctg ccagaggtgg tggctggtct gagcetgegct ttcatcgtge 5520
tggtgttcgt gaccgtgttc ctggtgctge agetgegeag cggtttctee ttcaggggeg 5580
tgaaggtgta caccatggac cgcggtctga tcagctacaa gggtctgcct ccagaggctt 5640
ggcaggagga atgcccatct gacagcgaag aggacgaggg acgtggagaa cggactgect 5700
tcatcaaaga tcagagcgca ctgtaataaa tcgatttaat taatagcata accccttggg 5760
gcctctaaac gggtcttgag gggttttttg gaattcaccc agctttcttg tacaaagtgg 5820
tgatagcttg tcgagaagta ctagaggatc ataatcagcc ataccacatt tgtagaggtt 5880
ttacttgctt taaaaaacct cccacacctc cccctgaacc tgaaacataa aatgaatgca 5940
attgttgttg ttaacttgtt tattgcagct tataatggtt acaaataaag caatagcatc 6000
acaaatttca caaataaagc atttttttca ctgcattcta gttgtggttt gtccaaactc 6060

atcaatgtat cttatcatgt ctggatc 6087
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FIGURE 38

SEQ ID NO: 12. HCV del1l08C-E1-E2 & del1l08CHCV-human furin proprotein bicistronic
cassette

cgtatactcc ggaatattaa tagatcatgg agataattaa aatgataacc atctcgcaaa 60
taaataagta ttttactgtt ttcgtaacag ttttgtaata aaaaaaccta taaatattcc 120
ggattattca taccgtccca ccatcgggeg cggatcatca caagtttgta caaaaaagca 180
ggctagatct taatacgact cactatatta attaaggatc ccaaaaaatt gaaattttat 240
tttttttttt tggaatataa ataatatgct gccaagaagg ggtccaagac tcggagtgcg 300
tgccacccge aagacctctg agecgtageca geccaagaggc cgecgecage caatccctaa 360
ggctcgcagg cctgaaggta gaacttggge tcagccaggt tacccttgge cactgtacgg 420
aaacgaaggc tgcggatggg ctggatggct gctgagcccc aggggttcca gaccttcttg 480
gggtccaact gacccacgcc geccgcagecg caacctggge aaggtcatcg acaccctgac 540
ctgcggattc gccgacctga tgggttacat cccactggtg ggagcetceee tgggcggage 600
tgctagggcc ctggctcacg gtgtgagagt gctggaagac ggcgtgaact acgccaccgg 660
taacctgcca ggctgcagct tctccatctt cctgetggcet ctgctgtect gectgactgg 720
accagcttct gcttaccagg tgaggaacag caccggtctg taccacgtga ccaacgactg 780
ccccaacagc tccatcgtgt tcgaagetge tgatgctatc ctgcacacce caggatgegt 840
gccttgegtg cgtgagggta acgcttccag atgctgggtg getgtgacce ctaccgtgge 900
caccagagac ggcaagctgc caaccaccca gctgaggaga cacatcgacc tgetggtggg 960
tagcgccacc ctgtgceteeg ctetgtacgt gggegacctg tgeggtageg tgttcctggt 1020
gggccagctg ttcaccttca gccctegteg ccactggacc acccaggact gcaactgctc 1080
catctaccca ggccacatct ctggacaccg tatggcttgg gacatgatga tgaactggag 1140
cccaactgcc getetgetgg tggetcaget getgagaatc ccacaggceca tectggacat 1200
gatcgctggt gctcactggg gcgtgctggce tggaatggct tacttctcta tggtgggcaa 1260
ctgggccaag gtgctggtgg tgctgctgct gttcgeccgga gtggacgcetg aaacctacgt 1320
gaccggtggc agcgccgcta ggactactgce tggcctggct agtctgttct cccctggage 1380
taagcagaac atccagctgg tgaacaccaa cggctcttgg cacatcaaca gcaccgecct 1440

gaactgcaac gactccctga acaccggttg gatcgctggce ctgttctacc accacaagtt 1500
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caactctagc ggatgctccg aaaggctggc ttcttgcaga cctctgactg acttcgctca 1560
gggttggggt cctatcagcc acgctgatgg atctggtcca gaccagcgcec cctactgectg 1620
gcactaccct cccaagcctt gcggtatcgt gectgctaag tcegtgtgeg gtcecegtgta 1680
ctgcttcacc ccctctectg tggtggtggg aaccaccgac aggtctggtg ctccaaccta 1740
cagctgggga gccaacgaca ccgacgtgtt cgtgctgaac aacaccagac caccectggg 1800
aaactggttc ggttgcacct ggatgaacag caccggcttc accaaggtgt gcggagcccc 1860
tccatgcgtg atcggaggtg tgggcaacaa caccctgegt tgccccaccg actgcttccg 1920
caagcaccct gaggctacct actccagatg cggctctgga ccttggatca ccccaaggtg 1980
cctggtggac tacccctaca gactgtggca ctacccttgc accatcaact acaccgtgtt 2040
caaggtgcgt atgtacgtgg gcggagtgga gcacagactg gaagctgctt gtaactggac 2100
tcgcggcgac cgctgcaacc tggacgacag ggacagatct gagcetgagcec ccctgetget 2160
gtccaccacc cagtggcagg tgctgccatg cagcttcacc accctgeccg ccctgtccac 2220
tggcctgatc cacctgcacc agaacatcgt ggacgtgcag tacctgtacg gtgtgggctc 2280
ctctatcgca tcttgggcta tcaagtggga atacgtggtg ctgctgttcc tgctgctgge 2340
tgatgctcgce gtgtgetcct gectgtggat gatgetgcetg atctctcagg tggaggeecge 2400
tctggaaaac ctggtggtgc tgaacgctgc aagcctggct ggaacccacg gtctggtgtc 2460
cttcctggtg ttettetgcet tcgcettggta cctgaagggce aagtgggtge ctggageegt 2520
gtacgctctg tacggaatgt ggcctetgcet getgetgetg ctggecctge cacagagagc 2580
ttacgctctg gacactgagg tggctgcttc ttgtggtgge gtggtgetgg tgggectgat 2640
ggctctgacc ctgtctcctt actacaagag gtacatcagc tggtgcctgt ggtggctgca 2700
gtacttcctg accagaatcg aagcccagct gcacgtgtgg attcctcccc tgaacgtgecg 2760
cggcggcaga gatgccgtga tcctgctgat gtgegtggtg caccecgctce tggtgttcga 2820
catcaccaag ctgctgctgg ccgctttcgg cccttaatct agagcccctc tccctceccee . 2880
ccccectaacg ttactggecg aagccgcttg gaataaggcec ggtgtgtgtt tgtctatatg 2940
tgattttcca ccatattgcc gtcttttggc aatgtgaggg cccggaaacc tggcecctgtc 3000
ttcttgacga gcattcctag gggtctttcc cctctcgeca aaggaatgca aggtctgttg 3060
aatgtcgtga aggaagcagt tcctctggaa gcttcttgaa gacaaacaac gtctgtagcg 3120

accctttgca ggcagcggaa cccececcacct ggecgacaggt gectctgegg ccaaaageca 3180
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cgtgtataag atacacctgc aaaggcggca caaccccagt gccacgttgt gagttggata 3240
gttgtggaaa gagtcaaatg gctctcctca agcgtagtca acaaggggct gaaggatgcc 3300
cagaaggtac cccattgtat gggaatctga tctggggcct cggtgcacat gctttacatg 3360
tgtttagtcg aggttaaaaa agctctaggc cccccgaacc acggggacgt ggttttcctt 3420
tgaaaaacac gatgataagc ttgccacaaa tgctgcctag aaggggacct aggetgggtg 3480
tgagggccac cagaaagacc tctgagagga gccagcectag aggccgecge cagccaatcc 3540
ctaaggctcg caggcccgag ggaagaacct gggctcagcc tggttaccca tggeccctgt 3600
acggcaacga aggttgcggc tgggctggtt ggctgctgtc tccacgtggt tcccgeeceect 3660
cttggggtcc tactgaccca cgccgecgea gecgcaacct gggcaaggte atcgacacce 3720
tgacctgcgg attcgccgac ctgatgggtt acatccctct ggtgggagct ccactgggeg 3780
gagccgctcg tgccctggct cacggagtgc gegtgctgga ggacggtgtg aactacgcca 3840
ccggcaacct gceccggatgce agctteteca tettcetget ggcetetgcetg tettgtctga 3900
ctggtccagc ttccgctatg gaactgcgcec cctggcetgcet gtgggtggtg getgetactg 3960
gaaccctggt gctgctagca getgacgecce agggccagaa ggtgttcacc aacacctggg 4020
ctgtgagaat ccccggegga cctgetgtgg ctaacagcegt ggctcgtaag cacggcttcc 4080
tgaacctggg acagattttc ggtgactact accacttctg gcaccgcgga gtgaccaaga 4140
ggagcctgtc cccacacaga ccaaggcact ccagactgca gecgtgagecc caggtgcagt 4200
ggctggaaca gcaggtggcc aagcgcagga ccaagagaga cgtgtaccag gagcctaccg 4260
acccaaagtt cccccagcag tggtatctgt ccggegtgac ccagegtgac ctgaacgtga 4320
aggccgcttg ggctcagggt tacaccggtc acggcatcgt ggtgtccatc ctggacgacg 4380
gcatcgagaa gaaccaccct gacctggccg gtaactacga cccaggcgct tctttcgacg 4440
tgaacgacca ggaccccgac cctcagccaa gatacaccca gatgaacgac aacagacatg 4500
gaaccagatg tgctggtgaa gtggctgctg tggctaacaa cggegtgtge ggagtgggtg 4560
tggcctacaa cgctagaatc ggtggcegtgce gtatgctgga tggagaagtg actgatgctg 4620
tggaagctag aagcctggga ctgaacccaa accacatcca catctactct gccagctggg 4680
gtccagagga tgatggaaag actgtggatg gtcctgctag actggctgag gaagcecttct 4740
tccgeggegt gagccaggga aggggaggtce tgggaagcat cttcgtgtgg gettctggta 4800

acggcggaag agagcacgac tcctgcaact gcgacggata caccaactct atctacaccc 4860
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tgagcatcag ctccgctacc cagttcggta acgtgccctg gtactccgaa gectgetcta 4920
gcaccctggc taccacctac tcctctggca accagaacga gaagcagatc gtgaccaccg 4980
acctgcgtca gaagtgcacc gaatctcaca ctggcacctc cgcctctgcet cctctggetg 5040
ctggaatcat cgccctgacc ctggaggcta acaagaacct gacctggege gacatgcagc 5100
acctggtggt gcagacctcc aagccagctc acctgaacgce caacgactgg gctaccaacg 5160
gcgtgggaag gaaggtgagc cactcttacg gttacggtct gctggatgct ggtgctatgg 5220
tggccectggce tcagaactgg accaccgtgg cccctcageg caagtgcate atcgacatcc 5280
tgaccgagcc taaggacatc ggaaagagac tggaagtgcg taagaccgtg accgettgcc 5340
tgggagagcc caaccacatc accagactgg aacacgccca ggctcgtctg accctgtctt 5400
acaacagacg tggagacctg gccatccacc tggtgtctcc aatgggcacc cgcagcaccc 5460
tgctggctgce taggccacac gactacagcg ccgacggatt caacgactgg gctttcatga 5520
ccacccactc ctgggacgag gacccttctg gtgaatgggt gctggagatc gaaaacacca 5580
gcgaggccaa caactacggc accctgacca agttcaccct ggtgctgtac ggcaccgetc 5640
ctgagggact gccagtgccc cctgaaagct ccggttgcaa gaccctgacc tctagccagg 5700
cctgecgtggt gtgcgaggaa ggcttctcece tgcaccagaa gtettgegtg cagcactgecc 5760
cacccggatt cgctcctcag gtgctggaca cccactactc taccgagaac gacgtggaaa 5820
ccatcagagc cagcgtgtgc gctccttgtc acgcttcctg tgctacttgt cagggaccag 5880
ccctgactga ctgcectgtce tgeccatctc acgccagcect ggacccegtg gagcagacct 5940
gctccagaca gtctcagtcc tctcgtgaaa gecctccaca gcagcagcecc cctagactge 6000
cacccgaggt ggaagccggce cagagactgc gtgctggact getgecttct cacctgccag 6060
aggtggtggc tggtctgagc tgcgctttca tcgtgetggt gttcgtgacc gtgttcetgg 6120
tgctgcagct gcgcageggt ttetecttca ggggcegtgaa ggtgtacacc atggaccgeg 6180
gtctgatcag ctacaagggt ctgcctccag aggcttggca ggaggaatgc ccatctgaca 6240
gcgaagagga cgagggacgt ggagaacgga ctgccttcat caaagatcag agcgcactgt 6300
aataaatcga tttaattaat agcataaccc cttggggcct ctaaacgggt cttgaggggt 6360
tttttggaat tcacccagct ttcttgtaca aagtggtgat agcttgtcga gaagtactag 6420
aggatcataa tcagccatac cacatttgta gaggttttac ttgctttaaa aaacctccca 6480

cacctccccc tgaacctgaa acataaaatg aatgcaattg ttgttgttaa cttgtttatt 6540
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gcagcttata atggttacaa ataaagcaat agcatcacaa atttcacaaa taaagcattt 6600
ttttcactgc attctagttg tggtttgtcc aaactcatca atgtatctta tcatgtctgg 6660

atc 6663
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FIGURE 39
SEQ ID NO: 13. YFV del108C-prM-E & human furin proprotein bicistronic cassette
cgtatactcc ggaatattaa tagatcatgg agataattaa aatgataacc atctcgcaaa 60
taaataagta ttttactgtt ttcgtaacag ttttgtaata aaaaaaccta taaatattcc 120
ggattattca taccgtccca ccatcgggeg cggatcatca caagtttgta caaaaaagca 180
ggctagatct taatacgact cactatatta attaaggatc ccaaaaaatt gaaattttat 240
tttttttttt tggaatataa ataatatgag acctggacct tcaagaggtg ttcaaggatt 300
tatctttttc tttttgttca acattttgac tggaaaaaag atcacggccc acctaaagag 360
gttgtggaaa atgctggacc caagacaagg cttggctgtt ctaaggaaag ttaagagagt 420
ggtggccagt ttgatgagag gattgtcctc aaggaaacgc cgttcccatg atgttctgac 480
tgtgcaattc ctaattttgg gaatgctgtt gatgacgggt ggagtgacct tggtgcggaa 540
aaacagatgg ttgctcctaa atgtgacatc tgaggacctc gggaaaacat tctctgtggg 600
cacaggcaac tgcacaacaa acattttgga agccaagtac tggtgcccag actcaatgga 660
atacaactgt cccaatctca gtccaagaga ggagccagat gacattgatt gctggtgcta 720
tggggtggaa aacgttagag tcgcatatgg taagtgtgac tcagcaggca ggtctaggag 780
gtcaagaagg gccattgact tgcctacgca tgaaaaccat ggtttgaaga cccggcaaga 840
aaaatggatg actggaagaa tgggtgaaag gcaactccaa aagattgaga gatggctcgt 900
gaggaacccc ttttttgcag tgacagctct gaccattgcc taccttgtgg gaagcaacat 960
gacgcaacga gtcgtgattg ccctactggt cttggctgtt ggtccggcect actcagctca 1020
ctgcattgga attactgaca gggatttcat tgagggggtg catggaggaa cttgggtttc 1080
agctaccctg gagcaagaca agtgtgtcac tgttatggcc cctgacaagc cttcattgga 1140
catctcacta gagacagtag ccattgatgg acctgctgag gcgaggaaag tgtgttacaa 1200
tgcagttctc actcatgtga agattaatga caagtgcccc agcactggag aggcccacct 1260
agctgaagag aacgaagggg acaatgcgtg caagcgcact tattctgata gaggctgggg 1320
caatggctgt ggcctatttg ggaaagggag cattgtggca tgcgccaaat tcacttgtgc 1380
caaatccatg agtttgtttg aggttgatca gaccaaaatt cagtatgtca tcagagcaca 1440
attgcatgta ggggccaagc aggaaaattg gaataccgac attaagactc tcaagtttga 1500

tgccctgtca ggctcccagg aagecgagtt cactgggtat ggaaaagcta cactggaatg 1560
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ccaggtgcaa actgcggtgg actttggtaa cagttacatc gctgagatgg aaaaagagag 1620
ctggatagtg gacagacagt gggcccagga cttgaccctg ccatggcaga gtggaagtgg 1680
€ggggtgtgg agagagatgc atcatcttgt cgaatttgaa cctccgcatg ccgeccactat 1740
cagagtactg gccctgggaa accaggaagg ctccttgaaa acagctctta ccggcgcaat 1800
gagggttaca aaggacacaa atgacaacaa cctttacaaa ctacatggtg gacatgtttc 1860
ctgcagagtg aaattgtcag ctttgacact caaggggaca tcctacaaaa tgtgcactga 1920
caaaatgtct tttgtcaaga acccaactga cactggccat ggcactgttg tgatgcaggt 1980
gaaagtgcca aaaggagccc cctgcaggat tccagtgata gtagcetgatg atcttacagc 2040
ggcaatcaat aaaggcattt tggttacagt taaccccatc gcctcaacca atgatgatga 2100
agtgctgatt gaggtgaacc caccttttgg agacagctac attatcgttg ggacaggaga 2160
ttcacgtctc acttaccagt ggcacaaaga gggaagctca ataggaaagt tgttcactca 2220
gaccatgaaa ggcgcggaac gcctggecegt catgggagac geecgectggg atttcagetc 2280
cgctggaggg ttcttcactt cggttgggaa aggtattcat acggtgtttg getctgectt 2340
tcaggggcta tttggcggct tgaactggat aacaaaggtc atcatggggg cggtactcat 2400
atgggttggc atcaacacaa gaaacatgac aatgtccatg agcatgatct tggtaggagt 2460
gatcatgatg tttttgtctc taggagttgg ggcgtgagcc cctctcecte cccecceccet 2520
aacgttactg gccgaagccg cttggaataa ggccggtgtg tgtttgtcta tatgtgattt 2580
tccaccatat tgccgtcttt tggcaatgtg agggcccgga aacctggcecc tgtcttcttg 2640
acgagcattc ctaggggtct ttccectetc gccaaaggaa tgcaaggtct gttgaatgtc 2700
gtgaaggaag cagttcctct ggaagcttct tgaagacaaa caacgtctgt agcgaccctt 2760
tgcaggcagc ggaacccccc acctggecgac aggtgcctct gcggccaaaa gecacgtgta 2820
taagatacac ctgcaaaggc ggcacaaccc cagtgccacg ttgtgagttg gatagttgtg 2880
gaaagagtca aatggctctc ctcaagcgta gtcaacaagg ggctgaagga tgcccagaag 2940
gtaccccatt gtatgggaat ctgatctggg gcctcggtge acatgcttta catgtgttta 3000
gtcgaggtta aaaaagctct aggccccccg aaccacgggg acgtggtttt cctttgaaaa 3060
acacgatgat aagcttgcca caaatggaac tgagaccttg gctgctgtgg gtggtggetg 3120
ctactggcac cctggtgctg ctagcagctg acgcccaggg ccagaaggtg ttcaccaaca 3180

cctgggctgt gagaatcccc ggcggacctg ctgtggctaa cagcgtggct cgtaagcacg 3240
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gcttcctgaa cctgggacag attttcggtg actactacca cttctggcac cgecggagtga 3300
ccaagaggag cctgtcccca cacagaccaa ggcactccag actgcagegt gagccccagg 3360
tgcagtggct ggaacagcag gtggccaagce gcaggaccaa gagagacgtg taccaggagc 3420
ctaccgaccc aaagttcccc cagcagtggt atctgtccgg cgtgacccag cgtgacctga 3480
acgtgaaggc cgcttgggct cagggttaca ccggtcacgg catcgtggtg tccatcctgg 3540
acgacggcat cgagaagaac caccctgacc tggccggtaa ctacgaccca ggegcettctt 3600
tcgacgtgaa cgaccaggac cccgaccctc agccaagata cacccagatg aacgacaaca 3660
gacatggaac cagatgtgct ggtgaagtgg ctgctgtggce taacaacggc gtgtgcggag 3720
tgggtgtggc ctacaacgct agaatcggtg gcgtgcgtat gctggatgga gaagtgactg 3780
atgctgtgga agctagaagc ctgggactga acccaaacca catccacatc tactctgcca 3840
gctggggtcc agaggatgat ggaaagactg tggatggtcc tgctagactg gctgaggaag 3900
ccttcttccg cggecgtgage cagggaaggg gaggtctggg aagcatctic gtgtgggett 3960
ctggtaacgg cggaagagag cacgactcct gcaactgcga cggatacacc aactctatct 4020
acaccctgag catcagctcc gctacccagt tcggtaacgt gccctggtac tccgaagect 4080
gctctagcac cctggctacc acctactcct ctggcaacca gaacgagaag cagatcgtga 4140
ccaccgacct gcgtcagaag tgcaccgaat ctcacactgg cacctccgcc tetgetcctc 4200
tggctgctgg aatcatcgcec ctgaccctgg aggctaacaa gaacctgacc tggcgcgaca 4260
tgcagcacct ggtggtgcag acctccaagc cagctcacct gaacgccaac gactgggcta 4320
ccaacggcgt gggaaggaag gtgagccact cttacggtta cggtctgctg gatgctggtg 4380
ctatggtggc cctggctcag aactggacca ccgtggcccc tcagcgcaag tgcatcatcg 4440
acatcctgac cgagcctaag gacatcggaa agagactgga agtgcgtaag accgtgaccg 4500
cttgcetggg agagcccaac cacatcacca gactggaaca cgcccaggct cgtctgacce 4560
tgtcttacaa cagacgtgga gacctggcca tccacctggt gtctccaatg ggcacccgca 4620
gcaccctgct ggctgctagg ccacacgact acagcgccga cggattcaac gactgggctt 4680
tcatgaccac ccactcctgg gacgaggacc cttctggtga atgggtgctg gagatcgaaa 4740
acaccagcga ggccaacaac tacggcaccc tgaccaagtt caccctggtg ctgtacggca 4800
ccgctcctga gggactgeca gtgccccctg aaagcetcecgg ttgcaagacc ctgacctcta 4860

gccaggcctg cgtggtgtgc gaggaaggct tctccctgca ccagaagtct tgcgtgcage 4920
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actgcccacc cggattcgct cctcaggtge tggacaccca ctactctacc gagaacgacg 4980
tggaaaccat cagagccagc gtgtgcgctc cttgtcacgc ttcctgtgct acttgtcagg 5040
gaccagccct gactgactgc ctgtcctgec catctcacgce cagectggac cccgtggage 5100
agacctgctc cagacagtct cagtcctctc gtgaaagccc tccacagcag cagcccccta 5160
gactgccacc cgaggtggaa gccggcecaga gactgegtge tggactgetg ccttctcacc 5220
tgccagaggt ggtggctggt ctgagctgcg ctttcatcgt getggtgttc gtgaccgtgt 5280
tcctggtgcet gcagcetgege ageggtttct ccttcagggg cgtgaaggtg tacaccatgg 5340
accgcggtct gatcagctac aagggtctgce ctccagaggc ttggcaggag gaatgcccat 5400
ctgacagcga agaggacgag ggacgtggag aacggactgc cttcatcaaa gatcagagcg 5460
cactgtaata aatcgattta attaatagca taaccccttg gggcctctaa acgggtcttg 5520
aggggttttt tggaattcac ccagctttct tgtacaaagt ggtgatagct tgtcgagaag 5580
tactagagga tcataatcag ccataccaca tttgtagagg ttttacttgc tttaaaaaac 5640
ctcccacacc tcccectgaa cctgaaacat aaaatgaatg caattgttgt tgttaacttg 5700
tttattgcag cttataatgg ttacaaataa agcaatagca tcacaaattt cacaaataaa 5760
gcattttttt cactgcattc tagttgtggt ttgtccaaac tcatcaatgt atcttatcat 5820

gtctggatc 5829
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FIGURE 40
SEQ ID NO: 14. HCV dell1l08C-E1-E2-p7 & human furin proprotein bicistronic cassette
cgtatactcc ggaatattaa tagatcatgg agataattaa aatgataacc atctcgcaaa 60
taaataagta ttttactgtt ttcgtaacag ttttgtaata aaaaaaccta taaatattcc 120
ggattattca taccgtccca ccatcgggeg cggatcatca caagtttgta caaaaaagca 180
ggctagatct taatacgact cactatatta attaaggatc ccaaaaaatt gaaattttat 240
tttttttttt tggaatataa ataatatgct gccaagaagg ggtccaagac tcggagtgcg 300
tgccacccgce aagacctctg agcgtagceca geccaagaggc cgecgecage caatccctaa 360
ggctcgcagg cctgaaggta gaacttggge tcagccaggt tacccettgge cactgtacgg 420
aaacgaaggc tgcggatggg ctggatggct gctgagecce aggggttcca gaccttcttg 480
gggtccaact gacccacgcc gccgcagcecg caacctggge aaggtcatcg acaccctgac 540
ctgcggattc gccgacctga tgggttacat cccactggtg ggagcetcecce tgggecggage 600
tgctagggcc ctggctcacg gtgtgagagt gctggaagac ggcgtgaact acgccaccgg 660
taacctgcca ggctgcagct tctecatctt cctgetggcet ctgetgtect gectgactgg 720
accagcttct gcttaccagg tgaggaacag caccggtctg taccacgtga ccaacgactg 780
ccccaacagc tccategtgt tcgaagetgce tgatgctate ctgcacacce caggatgegt 840
gccttgegtg cgtgagggta acgcttccag atgetgggtg getgtgacce ctaccgtgge 900
caccagagac ggcaagctgc caaccaccca gctgaggaga cacatcgacc tgctggtggg 960
tagcgccacc ctgtgctceg ctetgtacgt gggcgacctg tgcggtagceg tgttcctggt 1020
gggccagctg ttcaccttca geccectegteg ccactggacc acccaggact gcaactgetc 1080
catctaccca ggccacatct ctggacaccg tatggcttgg gacatgatga tgaactggag 1140
cccaactgcc gcetctgetgg tggctcagct gctgagaatc ccacaggceca tcctggacat 1200
gatcgctggt gctcactggg gcgtgctggce tggaatggct tacttctcta tggtgggcaa 1260
ctgggccaag gtgctggtgg tgctgetgcet gttcgccgga gtggacgcetg aaacctacgt 1320
gaccggtggc agcgccgcta ggactactgce tggcectggct agtctgttct cccctggage 1380
taagcagaac atccagctgg tgaacaccaa cggctcttgg cacatcaaca gcaccgecct 1440
gaactgcaac gactccctga acaccggttg gatcgctggc ctgttctacc accacaagtt 1500

caactctagc ggatgctccg aaaggctggc ttcttgcaga cctctgactg acttcgctca 1560
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gggttggggt cctatcagec acgctgatgg atctggtcca gaccagegec cctactgetg 1620
gcactaccct cccaagcctt gcggtatcgt gectgctaag tcegtgtgeg gtccegtgta 1680
ctgcttcacc ccctctcctg tggtggtggg aaccaccgac aggtctggtg ctccaaccta 1740
cagctgggga gccaacgaca ccgacgtgtt cgtgctgaac aacaccagac caccecctggg 1800
aaactggttc ggttgcacct ggatgaacag caccggcttc accaaggtgt gcggagcccc 1860
tccatgcgtg atcggaggtg tgggcaacaa caccctgcegt tgccccaccg actgettccg 1920
caagcaccct gaggctacct actccagatg cggctctgga ccttggatca ccccaaggtg 1980
cctggtggac tacccctaca gactgtggca ctacccttge accatcaact acaccgtgtt 2040
caaggtgcgt atgtacgtgg gcggagtgga gcacagactg gaagctgctt gtaactggac 2100
tcgcggcegac cgetgcaacc tggacgacag ggacagatct gagctgagec cectgetget 2160
gtccaccacc cagtggcagg tgctgccatg cagcttcacc accctgeeccg ccctgtccac 2220
tggcctgatc cacctgcacc agaacatcgt ggacgtgcag tacctgtacg gtgtgggcetc 2280
ctctatcgca tcttgggcta tcaagtggga atacgtggtg ctgctgttcc tgctgctgge 2340
tgatgctcgc gtgtgctcct gectgtggat gatgcetgctg atctctcagg tggaggecge 2400
tctggaaaac ctggtggtgc tgaacgctgc aagcctggcet ggaacccacg gtctggtgtc 2460
cttcctggtg ttettetgcet tcgcettggta cctgaagggce aagtgggtge ctggageegt 2520
gtacgctctg tacggaatgt ggcctctgct getgetgetg ctggecctge cacagagage 2580
ttacgctctg gacactgagg tggctgcttc ttgtggtggc gtggtgctgg tgggectgat 2640
ggctctgacc ctgtctectt actacaagag gtacatcagc tggtgcectgt ggtggctgca 2700
gtacttcctg accagaatcg aagcccagct gcacgtgtgg attcctcccc tgaacgtgecg 2760
cggcggcaga gatgccgtga tcctgetgat gtgegtggtg caccccgctc tggtgttcga 2820
catcaccaag ctgctgctgg ccgctttcgg cccttaatct agagcecccte tccctcccece 2880
cccectaacg ttactggecg aagecgcttg gaataaggec ggtgtgtgtt tgtctatatg 2940
tgattttcca ccatattgcc gtcttttggc aatgtgaggg cccggaaacc tggcecctgtc 3000
ttcttgacga gcattcctag gggtctttcc cctctcgeca aaggaatgca aggtetgttg 3060
aatgtcgtga aggaagcagt tcctctggaa gcettcttgaa gacaaacaac gtctgtagcg 3120
accctttgca ggcagcggaa cccceccacct ggcgacaggt gectctgegg ccaaaagcca 3180

cgtgtataag atacacctgc aaaggcggca caaccccagt gccacgttgt gagttggata 3240
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gttgtggaaa gagtcaaatg gctctcctca agcgtagtca acaaggggct gaaggatgcc 3300
cagaaggtac cccattgtat gggaatctga tctggggcct cggtgcacat gctttacatg 3360
tgtttagtcg aggttaaaaa agctctaggc cccccgaacc acggggacgt ggttttectt 3420
tgaaaaacac gatgataagc ttgccacaaa tggaactgcg cccctggcetg ctgtgggtgg 3480
tggctgctac tggaaccctg gtgetgctag cagetgacge ccagggcecag aaggtgttca 3540
ccaacacctg ggctgtgaga atccccggceg gacctgetgt ggctaacagce gtggctecgta 3600
agcacggctt cctgaacctg ggacagattt tcggtgacta ctaccacttc tggcaccgcg 3660
gagtgaccaa gaggagcctg tccccacaca gaccaaggca ctccagactg cagcgtgage 3720
cccaggtgca gtggctggaa cagcaggtgg ccaagcgcag gaccaagaga gacgtgtacc 3780
aggagcctac cgacccaaag ttcccccagc agtggtatct gtccggcegtg acccagegtg 3840
acctgaacgt gaaggccgct tgggctcagg gttacaccgg tcacggcatc gtggtgtcca 3900
tcctggacga cggcatcgag aagaaccacc ctgacctgge cggtaactac gacccaggcg 3960
cttctttcga cgtgaacgac caggaccccg accctcagcc aagatacacc cagatgaacg 4020
acaacagaca tggaaccaga tgtgctggtg aagtggctgc tgtggctaac aacggcgtgt 4080
gcggagtggg tgtggcectac aacgctagaa tcggtggegt gegtatgetg gatggagaag 4140
tgactgatgc tgtggaagct agaagcctgg gactgaaccc aaaccacatc cacatctact 4200
ctgccagctg gggtccagag gatgatggaa agactgtgga tggtcctgcet agactggetg 4260
aggaagcctt cttccgcggce gtgagccagg gaaggggagg tctgggaagc atcttcgtgt 4320
gggcttctgg taacggcgga agagagcacg actcctgcaa ctgcgacgga tacaccaact 4380
ctatctacac cctgagcatc agctccgcta cccagttcgg taacgtgccc tggtactccg 4440
aagcctgctc tagcaccctg getaccacct actcctctgg caaccagaac gagaagcaga 4500
tcgtgaccac cgacctgcgt cagaagtgca ccgaatctca cactggcacc tccgectctg 4560
ctcctetgge tgetggaate atcgecctga ccctggaggce taacaagaac ctgacctgge 4620
gcgacatgca gcacctggtg gtgcagacct ccaagccagc tcacctgaac gccaacgact 4680
gggctaccaa cggcgtggga aggaaggtga gccactctta cggttacggt ctgctggatg 4740
ctggtgctat ggtggccectg gectcagaact ggaccaccgt ggcccctcag cgcaagtgca 4800
tcatcgacat cctgaccgag cctaaggaca tcggaaagag actggaagtg cgtaagaccg 4860

tgaccgcttg cctgggagag cccaaccaca tcaccagact ggaacacgcc caggctcgtc 4920
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tgaccctgtc ttacaacaga cgtggagacc tggccatcca cctggtgtct ccaatgggca 4980
ccecgeagceac cetgetggcet getaggecac acgactacag cgecgacgga ttcaacgact 5040
gggctttcat gaccacccac tcctgggacg aggacccttc tggtgaatgg gtgctggaga 5100
tcgaaaacac cagcgaggcc aacaactacg gcaccctgac caagttcacc ctggtgetgt 5160
acggcaccgc tcctgaggga ctgeccagtge ccecctgaaag ctceggttge aagaccctga 5220
cctctagcca ggcectgegtg gtgtgcgagg aaggcttcte cctgcaccag aagtecttgcg 5280
tgcagcactg cccacccgga ttcgctectc aggtgctgga cacccactac tctaccgaga 5340
acgacgtgga aaccatcaga gccagcegtgt gegetecttg tcacgcttce tgtgctactt 5400
gtcagggacc agccctgact gactgcctgt cctgcccatc tcacgccagce ctggaccccg 5460
tggagcagac ctgctccaga cagtctcagt cctctcgtga aagccctcca cagcagcage 5520
cccctagact gccacccgag gtggaagccg gccagagact gegtgcetgga ctgetgectt 5580
ctcacctgcc agaggtggtg getggtctga getgegcttt catcgtgetg gtgttcgtga 5640
ccgtgttcct ggtgcetgcag ctgcgcagceg gtttctectt caggggegtg aaggtgtaca 5700
ccatggaccg cggtctgatc agctacaagg gtctgcctcc agaggcttgg caggaggaat 5760
gcccatctga cagcgaagag gacgagggac gtggagaacg gactgcecttc atcaaagatc 5820
agagcgcact gtaataaatc gatttaatta atagcataac cccttggggc ctctaaacgg 5880
gtcttgaggg gttttttgga attcacccag ctttcttgta caaagtggtg atagcttgtc 5940
gagaagtact agaggatcat aatcagccat accacatttg tagaggtttt acttgcttta 6000
aaaaacctcc cacacctccc cctgaacctg aaacataaaa tgaatgcaat tgttgttgtt 6060
aacttgttta ttgcagctta taatggttac aaataaagca atagcatcac aaatttcaca 6120
aataaagcat ttttttcact gcattctagt tgtggtttgt ccaaactcat caatgtatct 6180

tatcatgtct ggatc 6195



