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* Amino acid sequence of DENV2-NS polyepitope

KSIEDNPEIEDDIFRKKRLTIMDLHPGAGKTKRYLPAIVREAIKRGLRTLILAPTRVVAAEMEEALRGLPIRYQ
TPAIRAEHTGREIVDLMCHATFTMRLLSPVRVPNYNLIIMDEAHFTDPASIAARGYISTRVEMGEAAGIFM
TATPPGSRDPFPQSNAPIMDEEREIPERSWNSGHEWVTDEDCAHWKEAKMLLDNINTPEGIIPSMFEPE
REKVDAIDGEYRLRGEARKTFVDLMRRGDLPVWLAYKVAAEGINYADRRWCFDGIKNNQILEENVEVEI
WTKEGERKKLKPRWLDARIYSDPLALKEFKEFAAGITTQESESNILDIDLRPASAWTLYAVATTFVTPMLRH
SIENSSVNVSLTAIANQATVLMGLGKGWPLSKMDIGVPLLAIGCYSQVLDIIGKRIEKIKQEHETSWHYDQ
DHPYKTWAYHGSYETKQTGSASSMVNGVVRLLTKPWDVVPMVTQMAMTDTTPFGQQRVFKEKVDTR
TQEPKEGTKKLMKITAEWLWKELGKKKTPRMCTREEFTRKVRSNA

* Amino acid sequence of DENV3-NS polyepitope

AEPDGPTPELEEEMFKKRNLTIMDLHPGSGKTRKYLPAIVREAIKRRLRTLILAPTRVVAAEMEEALKGLPIR
YQTTATKSEHTGREIVDLMCHATFTMRLLSPVRVPNYNLIIMDEAHFTDPASIAARGYISTRVGMGEAAAI
FMTATPPGTADAFPQSNAPIQDEERDIPERSWNSGNEWITDEDHAHWTEAKMLLDNINTPEGIIPALFE
PEREKSAAIDGEYRLKGESRKTFVELMRRGDLPVWLAHKVASEGIKYTDRKWCFDGQRNNQILEENMDV
EIWTKEGEKKKLRPRWLDARTYSDPLALKEFKDFAAGEPGVVSPTSYLDVDLHPASAWTLYAVATTVITP
MLRHTIENSTANVSLAAIANQAVVLMGLDKGWPISKMDLGVPLLALGCYSQVMDVIGERIKRIKEEHNST
WHYDDENPYKTWAYHGSYEVKATGSASSMINGVVKLLTKPWDVVPMVTQMAMTDTTPFGQQRVFK
EKVDTRTPRSMPGTRRVMGITAEWLWRTLGRNKKPRLCTREEFTKKVRTNA

* Amino acid sequence of DENV4-NS polyepitope

RIGEPDYEVDEDIFRKKRLTIMDLHPGAGKTKRILPSIVREALKRRLRTLILAPTRVVAAEMEEALRGLPIRYQ
TPAVKSEHTGREIVDLMCHATFTTRLLSSTRVPNYNLIVMDEAHFTDPSSVAARGYISTRVEMGEAAAIF
MTATPPGATDPFPQSNSPIEDIEREIPERSWNTGFDWITDEDHAHWTEAKMLLDNIYTPEGIIPTLFGPER
EKTQAIDGEFRLRGEQRKTFVELMRRGDLPVYWLSYKVASAGISYKDREWCFTGERNNQILEENMEVEIW
TREGEKKKLRPRWLDARVYADPMALKDFKEFASGVKTETTILDVDLRPASAWTLYAVATTILTPMLRHTIE
NTSANLSLAAIANQAAVLMGLGKGWPLHRMDLGVPLLAMGCYSQVMTIIGRRLQRLQEEHKETWHYD
QENPYRTWAYHGSYEAPSTGSASSMVNGVVKLLTKPWDVIPMVTQLAMTDTTPFGQQRVFKEKVDTR
TPQPKPGTRMVYMTTTANWLWALLGKKKNPRLCTREEFISKVRSNA

Figure 3
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GCATCACAAGAAGGGCCCCTACCAGAGATTGAAGA
TGAGGTGTTTAGGAAAAGAAACTTAACAATAATGGACCTACATCCAGGAT
CAGGGARAAACARGAAGATATCTCCCAGCCATAGTCCGTGAGGCCATARAA
AGGRAGCTGCGCACACTAATTTTGGCTCCCACAAGGGTTGTCGCTTCCGA
RATGGCAGAGGCGCTCAAGGGAATGCCAATAAGGTACCAAACAACAGCAG
TGAAGAGTGAACACACAGGAAARAGAGATAGTTGACCTCATGTGCCACGCC
ACTTTCACCATGCGTCTCCTGTCTCCCGTGAGAGTTCCCAATTACAACAT
GATTATTATGGATGAAGCACATTTCACCGATCCATCCAGTATAGCAGCCA
GAGGGTACATCTCAACCCGAGTGGGCATCGGGTGAAGCAGCTGCGATCTTC
ATGACAGCCACTCCTCCAGGATCAGTGGAGGCCTTTCCACAGAGCAATGC
AGTTATCCAAGATGAGGARAGAGACATTCCTGAGAGATCATGGAACTCAG

QAIAEQAGTQQATCAQIGAQbAGGACCATGCTCATTGGACAGAAGCAAAA
ATGCTCCTTGACAACATAAACACACCAGAAGGAATTATCCCAGCTCTCTT
TGAGCCGGAGAGAGAAARAGAGTGCAGCAATAGACGGGGAGTACAGACTGC
GGGGAGAAGCAAGGARRACGTTCGTGGAGCTCATGAGAAGAGGAGATTTA
CCAGTTTGGCTATCTTACAAAGTTGCCTCAGAAGGCTTCCAATACTCCGA
TAGAAGGTGGTGCTTTGATGGAGAAAGGAACAACCAGGTGTTGGAGGAAA
ACATGGACGTGGAGATCTGGACAAAGGAGGGAGAAAGARAGAAATTACGA
CCCCGCTGGTTGGACGCCAGAACATACTCTGATCCACTGGCCCTGCGCGA

GTTCAAAGAGTTCGCAGCAGGNGTGGCTGTTGAAAATCACCACCATGCCG
CAATGCTGGACGTAGACTTACATCCAGCTTCAGCCTGGACCCTCTATGCA
GTGGCCACAACAATTATCACTCCCATGATGAGGCACACAATAGAAAACAC
AACGGCAAACATTTCCCTGACAGCCATTGCAAACCAGGCGGCTATATTGA
TGGGACTTGACAAAGGATGGCCAATATCGAAGATGGACATAGGAGTTCCA

CTTCTCGCCTTGGGGTGCTATTCCCAGGTGCTGGATATCATTGGCCAGAG
GATAGAGAACATAAARACATGAACATAAGTCAACATGGCATTATGATGAGG
ACARTCCATATAAAACATGGGCCTATCACGGATCATATGAGGTCAAGCCA
TCAGGATCAGCCTCATCCATGGTCAATGGCGTGGTGAAACTGCTCACCAA
ACCATGGGATGTCATCCCCATGGTCACACAAATAGCCATGACTGACACCA
CACCCTTTGGACAACAGAGGGTGTTCAAAGAGAAAGTTGACACGCGCACA
CCARAAGCAAAACGAGGCACAGCACAAATCATGGAGGTGACAGCCARAATG
GTTATGGGGTTTICTTTCTAGAAACAAAARACCAAGAATTTGTACAAGAG

AGGAGTTCACAAGAAAAGTCAGGTCARACGCA|

Figure 5
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bCATCACAGGAGGGACCACTGCCCGAAATTGAGGA
CGAAGTGTTTAGAAAGCGAARATCTGACTATTATGGACCTGCACCCCGGAT
CTGGCAAGACCCGGAGATACCTGCCAGCCATCGTGAGGGAGGCTATTAAG
CGGAAACTGAGAACACTGATCCTGGCCCCAACTCGCGTGGTCGCTTCCGA
AATGGCTGAGGCCCTGAAAGGCATGCCCATCCGGTATCAGACCACAGCAG
TGRAGTCTGAACATACCGGCAAGGAGATTGTGGACCTGATGTGCCACGLC
ACTTTCACCATGCGACTGCTGAGCCCAGTGCGGGTCCCCAACTACAATAT
GATCATTATGGACGAGGCCCACTTTACTGATCCCAGCTCCATCGCCGCTA
GAGGATATATTTCCACCAGGGTGGGAATGGGCGAGGCAGCAGCTATCTTC
ATGACAGCAACTCCCCCTGGCAGCGTGGAGGCATTTCCTCAGTCCAARCGC
CGTCATCCAGGACGAGGAGCGGGACATTCCTGAGCGGAGCTGGAATTCTG

QQIAQEAAIGQQTCACAQAQhAGGATCATGCACACTGGACTGAAGCCAAG

ATGCTGCTGGACAACATTAATACTCCTGAGGGAATCATTCCAGCTCTGTT
CGAGCCCGAAAGAGAGAAGTCTGCAGCCATCGACGGCGAGTATAGACTGA
GGGGAGAGGCCCGGAAGACCTTCGTGGAACTGATGAGGCGCGGCGATCTG
CCCGTGTGGCTGAGTTACAAGGTCGCTTCAGAGGGATTCCAGTATAGTGA
CCGACGGTGGTGCTTTGATGGCGAACGCAACAATCAGGTGCTGGAGGAGA
ACATGGATGTCGAGATTTGGACAAAGGAAGGCGAGCGGAAGAAACTGCGE
CCACGATGGCTGGACGCTCGGACTTACAGCGATCCCCTGGCACTGAGAGA

ATTCAAAGAGTTTGCTGCAGGqGTGGCCGTCGAGAATCACCATCACGCCG
CTATGCTGGACGTGGATCTGCATCCTGCCAGTGCTTGGACCCTGTATGCA
GTGGCCACTACCATCATTACCCCAATGATGCGCCACACAATCGAGAACAC
AACTGCCAATATCTCACTGACAGCTATTGCARACCAGGCAGCCATTCTGA
TGGGACTGGACARAGGCTGGCCCATCAGCAAGATGGATATTGGCGTGCCT

CTGCTGGCCCTGGGGETGTTACAGTCAGGTGICTGGACATCATTGGCCAGAG
GATCGAGAACATTAAGCATGAGCACAAATCAACCTGGCATTACGACGAAG
ATAATCCCTATAAGACATGGGCCTACCACGGAAGCTATGAGGTGARACLT
TCAGGCAGCGCCAGCAGCATGGTCAACGGGCTGGTCAAGCTGCTGACCAA
ACCTTGGGACGTGATCCCAATGGTCACTCAGATTGCCATGACCGATACCA
CCCCATTCGGCCAGCAGCGGGTGTTCAAGGAGARGGTGGACACCCGCACA
CCTAAGGCTAAACGAGGGACTGCACAGATCATGGAGGTGACCGCCARGTE
GCTGTGGGGATTCCTGTCCAGGAACAAGAAGCCAAGAATCTGTACCAGGG

AAGAGTTCACAAGAAAGGTCCGGTCAAACGCC)

Figure 6
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Anti-NS3 DV1 (1/300)

Anti-EDIII DV1 (4E11, 1/1000)

Figure 8
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Peptide Sequence
VKSEHTGKEIVDLMC
HTGKEIVDLMCHATF
ENVDLMCHATFTMRL
LMCHATFTMRLLSPV
ATFTMRLLSPVRVPN
MRLLSPVRVPNYNMI
EFKEFAAGVAVENHH
FAAGVAVENHHHAAM
VAVENHHHAAMLDVD
NHHHAAMLDVDLHPA
AAMLDVDLHPASAWT
DVDLHPASAWTLYAV
HPASAWTLYAVATTI
AWTLYAVATTITPM
YAVATTIITPMMRHT
TTHTPMMRHTIENT
TPMMRHTIENTTANI
RHTIENTTANISLTA
ENTTANISLTAIANG
ANISLTAIANQAAIL
GWPISKMDIGVPLLA
 SKMDIGVPLLALGCY
 IGVPLLALGCYSQVL
DEDNPYKTWAYHGSY
PYKTWAYHGSYEVKP
WAYHGSYEVKPSGSA
GSYEVKPSGSASSMV
VKPSGSASSMVNGVY
GSASSMVNGVVKLLT
SMVNGVVKLLTKPWD
GVVKLLTKPWDVIPM
LLTKPWDVIPMVTQI
PWDVIPMVTQIAMTD
IPMVTQIAMTDTTPF
TQIAMTDTTPFGQQR

B W N

Pool 1

Pool 2

MTDTTPFGQQRVFKE
37 FTMRLLSPV
38 VAVENHHHAAM
39 LYAVATTII
40 TAIANQAAI
41 SSMVNGVVKL

Figure 9
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1 10 20 30 40 50 60
ASQEGPLPEIEDEVFRKRNLTIMDLHPGSGKTRRYLPAIVREAIKRKLRTLILAPTRVVASE
P30 P36
P451
70 80 90 100 110 120

MAEALKGMPIRYQTTAVKSEHTGKEIVDLMCHATE TMRLLSPVRVPNYNMI IMDEAHETDPS

130 140 150 160 170 180
SIAARGYISTRVGMGEAAATFMTATPPGSVEAFPOSNAVIQDEERDIPERSWNSGYEWITDE
P453

190 200 210 220 230 240
DHAHWTEAKMLLDNINTPEGIIPALFEPEREKSAATDGEYRLRGEARKTFVELMRRGDLPVW
P49 P50

250 260 270 280 290 300 1
LSYKVASEGFQYSDRRWCFDGERNNQVLEENMDVE IWTKEGERKKLRPRWLDARTYSDPLAL

P50 P32 P17

320 330 340 350 360 370
REFKEFAAGVAVENHHHAAMLDVDLHPASAWTLYAVATTIITPMMRHTIENTTANISLTAIA
T P2l P33
P51

380 390 400 410 420 430
NQAATLMGLDKGWPISKMDIGVPLLALGCYSQVLDIIGQRIENIKHEHKSTWHYDEDNPYKT

440 450 460 470 480 490
WAYHGSYEVKPSGSASSMVNGVVKLLTKPWDVIPMVTQIAMTDTTPFGOQOQRVFKEKVDTRTP
P56
500 510 520 530
KAKRGTAQIMEVTAKWLWGF LSRNKKPRICTREEF TRKVRSNA
P15

Epitopes / HLA restriction

1-185 Region 1 (NS3) P30, P451, P56 / HLA-A2
186-319 Region 2 (NS3) PT5PR30PR3d HiknOR2
320-405 Region 3 (NS4b) P21, P49, P50, P51, P453 / HLA-B35

406-539 Region 4 (NS5)
Figure 14



14/18 PCT/EP2015/064010

WO 2015/197565

Figure 15A
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