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N306perenue OTHOCHTCS K obmactu
OMOTEXHOJIOTMM U  MOJIEKYJISIPHOW  OHMOIOTHH.
[Ipemnmoxkena BupycomomoOHass dYacTvua OIS

BaKLUMHALMKA NIPOTUB MaJApUU, KOTOPAsT CONEPKUT
CTPYKTYPHBI TOTUIENTU BUPYCA, [IOJIyYEHHBIN U3
Bupyca Yukynrynea (CHIKV) wumum Bupyca
BeHecyanbckoro sHuedanura nomanedt (VEEV), u
II0 MEHbUIEW Mepe OJMH AHTUIE€H MaJspuu, TIe
YKa3aHHBIA CTPYKTYPHBIA IIOJMIIENTUL BUpYyca
COAEPKUT MO MEHBIIIEH Mepe OJIUH NEPBBIN y4aCTOK
IIPUCOEIUHEHHUS B OeJIKe 000JI0UKH U yKA3aHHBIH 110
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MEHBLIEH MEPE OAUH AHTUIEH MAJISIPUM COLEPKUT
II0 MEHBIIEW Mepe OIMH BTOPOM Y4aCTOK
MNPUCOEIMHEHUSI, YKA3aHHBIM AHTUIEH MaJsipyuu
SIBJISIETCSL AaHTUIE€HOM, cofepxkamum (NPNA),,, rae n

cocrasisieT oT 4 10 30, W/ aHTUTE€H COLEPKUT
(EYLNKIQNSLSTEWSPCSVT)y, TJE Y COCTABIISIET

oT 1 10 6, M yKa3aHHBINA CTPYKTYPHBIH MOJIUIIENITHL
BUpYCa M yKa3aHHBI aHTUIE€H MaJSpUM CBA3AHbBI
MOCPEACTBOM YKa3aHHOTO 110 MEHBIIIEH Mepe OTHOTO
MEPBOrO U YKA3aHHOTO IO MEHBIIIed Mepe OJHOTO
BTOPOT'0O YYacTKOB NpucoennHeHus. M3obperenue
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(54) MALARIA VACCINES
(57) Abstract:

FIELD: biotechnology.

SUBSTANCE: invention refers to biotechnology
and molecular biology. Presented is a virus-like particle
for vaccination against malaria, which contains a
structural virus polypeptide derived from Chikungunya
virus (CHIKV) or Venezuelan horse encephalitis virus
(VEEV), and at least one malaria antigen, wherein said
structural virus polypeptide comprises at least one first
attachment region in the envelope protein and said at
least one malaria antigen comprises at least one second
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attachment site, said malaria antigen is an antigen
containing (NPNA),,, where n ranges from 4 to 30, and/

or the antigen contains
(EYLNKIQNSLSTEWSPCSVT)y, where y ranges from

1 to 6, and said structural virus polypeptide and said
malaria antigen are bound by said at least one first and
said at least one second attachment portions.
EFFECT: invention can be used in medicine for
malaria control.
12 cl, 11 dwg, 4 tbl, 7 ex
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OOGnacTh TEXHUKH, K KOTOPOW OTHOCUTCSI M300peTeHue

Hacrosee nzo06pereHre OTHOCUTCS K YACTHLE, COIEpKAILEH MOJTUIENTH U TIO MEHbIIIEN
MEpE OJIMH aHTUIEH MAJISIpUM, a TAKXKE COJEPIKAIIEH €€ KOMITO3UIUY WM BaKIUHE, €€
MIPUMEHEHUIO B MEIMLIMHE, B YACTHOCTH, JIJTSI IPEAYIIPEKACHUS UITH JICYEHUS] MATISIPUM.

IIpeniiecTBYIONINNA YPOBEHDb TEXHUKHU

Mamnsipus IBJISIETCS OTHUM U3 HAaMOOJIee PACIPOCTPAHEHHBIX B MUPE CEPbE3HBIX
WH(EKIMOHHBIX 3a00JIeBaHUIA, IIPY 3TOM KaXKIbIi TOJT 3aPaKar0TCsl MpUMepHO 250 MUJUTMOHOB
monert v 1 MuTMoH ymuparot oT Maisipur (WHO, 2009). CMepTHOCTh TPEUMYIIIECTBEHHO
HaOJI01aeTCsl CpeIv JIETel B BO3pAcCTe ST JIET M OepeMEeHHBIX *KeHIIMH. B Adpuke kaxapie
45 cexyHJ OT MaJIsipuu yMUpaeT pebeHoK. 3a0oJieBaHuE MepeIaeTcs OT YeJIOBEKA K UeJIOBEKY
WH(UIMPOBAHHBIMU MOCKUTAMHU, IOITOMY paHee JTUKBUIAIUN OUaroB UH(EKIMY CBOIUIIUCH
K MaCCOBBIM KOMITAHUSIM ITO0 YHUUYTOXKEHUIO HACEKOMBIX. DTO OKA3aJIOCh YCIEIIHbIM,
Hampumep, B roro-3amagHoi uactu CLIA, B oTiMure ot 00JIbIIMHCTBA Cl1ab0Pa3BUTHIX
TPONMYECKUX CTpaH. B HacTos1ee BpemMs MONBITKU BKIIFOYAOT PACIPOCTPAHEHNUE KPOBATEN
C CETKaMM, B YACTHOCTH, KpOBATEW, IPOMUTAHHBIX MHCEKTULIMIAMHU, IJISI TPEAOTBPAILICHUS
YKYCOB MOCKUTOB 110 HOYaM. OJTHAKO OBICTPO BO3HUKAET PE3UCTEHTHOCTD K MHCEK TUIIUTHBIM
BEIIECTBAM M TPOTUBOMAJISIPUIHBIM JIEKAPCTBEHHBIM CPEACTBAM, NTPEITHA3HAUYCHHBIM IS
MPeIyNPEKACHUS U JUTs IeueHUs: Maliipun. Takum o6pa3om, CyIIecTBYeT ocTpas MOTPeOHOCTh
B BaKLMHE IPOTUB MAJISIPUM JUIS 31U Tl MUJUIMOHOB JIIOAEH oT 3a00eBanus (http://
www.globalvaccines.org/content/malaria+vaccine+program/19614).

Mamnsipus, Bei3biBaeMasi Plasmodium falciparum, ocTaeTcsi Irj1aBHOM yrpo30ii OOI11IECTBEHHOMY
3I0POBbBIO, OCOOEHHO Cpe/iv JeTel U OepeMEHHBIX )KeHIIMH B Adpuke. D dhekTUBHAS BaKIIMHA
MIPOTUB MaJISIpUU OYAET SIBJATHCS IEHHBIM HHCTPYMEHTOM ISl CHUYKEHUST YPOBHS
3a00J1€BAEMOCTH U CMOKET COACUCTBOBATDH YCTPAHEHUIO MAJISIPUU B HEKOTOPBIX PErMOHaX
Mupa. CyliecTBYIOIIME B HACTOSIIEE BPEMSI BAKIMHBI-KAHAWIAThI IPOTHUB MAJISIPUX HALIETIEHBI
MPOTHUB CTAJIUN )KU3HEHHOTO HUKJIA ITAPA3UTOB Y YEJTOBEKA U MOCKMTOB, HO Ha CETOJHSIITHUN
JIEHb CPABHUTEIILHO HEOOJIBIIIOE YUCIIO OEIKOB UCCIIEIOBAHO B OTHOIIIEHUHU pa3pabOTKu
IMOTEHLUMATBbHON BAKIUHBL.

Haubonee nepcnekTuBHAs U3 BaKUMH-KaHIUaaToB, RTS,S, oGecnieurBana 4acTUUHYIO
3aIIMTy OT MasIsipud Ha (haze I KTMHUYECKUX UCCIeIOBAHMIA, U B HACTOSIIIEE BPEMS TPOXOAUT
oueHky Ha craauu [11 kmmanueckux ucnsiranuii B Adpuke. (The Journal of Clinical Investigation
120(12) 4168-4178, 2010).

CSP sBiisieTcs rI1aBHBIM ITOBEPXHOCTHBIM AaHTUT€HOM HA IMMOBEPXHOCTHU COPO30UTOB. CSP
CcOCTOUT U3 N-KOHIIEBOM 001aCTH, KOTOPasi CBA3BIBAETCS C TPOTEOTIMKAHAMU, COAEPIKAIIUMU
renmapuH-cyiabdat (RI), ueHTpaabHO#I 001aCTH, COEPKAIIEH YeThIPE AMUHOKHUCIOTHBIX
noBTopa (NPNA), u GPI-3asikoperHol C-KoHIIeBOM 001aCTH, coAepkaliel TpoOMOOCITOH/IUH-
nogo6ubIi qoMeH (RII). O61acts CSP, BkimtoueHHas B BakuuHy RTS,S, BkIroyaeT mociaeaHue
16 moBTOpoB NPNA u Bech imankupyrommii C-xonen. Yactunbl HBsAg cimyxat B KauecTBe
MaTtpuubl-HocuTens 11 RTS,S, 25% kotopeix ciuthl ¢ cermeHToM CSP (The Journal of Clinical
Investigation 120(12) 4168-4178, 2010).

B cepusix ¢a3zsl 11 kmunuueckux ucnbiTanuilt RTS,S 30-50% He3apakeHHBIX Malisspueit
B3POCIBIX, IMMYHU3UPOBAHHBIX RTS,S, ObUIM 3aIIUIIIEHBI OT 3apa’keHUsI MOCKUTAMU,
MHPHUIUMPOBAHHBIMU TOMOJIOTMUHBIM KiIoHOM P, Falciparum. Ha ¢as3e Il mosieBbIx ucnbITaHumit
B ["'amOuu 1 Kenun Bakuuna RTS,S obecnieurBaia KpaTKOBPEMEHHYIO 3aIUTY OT MaJIspUMHON
WH(EKIUU Y TPUOIIM3UTETTBHO 35% B3POCIBIX, XOTS PE3yIbTaThl UCTIbITaHMIt B KeHuu He
JIOCTUTJIM CTAaTUCTUUYECKOM 3HaUMMOCTH. [TpubmzutensHo 30-50% netelt 1 HOBOPOXKACHHBIX,
umMMyHu3MpoBaHHBIX RTS,S Ha da3e Il ucneitanuit, npoBoauMbIX B Mo3zamoOuke, Tanzanuu
u KeHnuu, ObUIM 3alIMIIEHBI OT KJIIMHUYECKON MAJISIPUM, OJTHAKO 3aIMTa ObLIa, KaK MPaBUIIO,

Crp.: 4



10

5

20

25

30

35

40

45

RU 2702163 C2

kpatkoBpeMeHHol (The Journal of Clinical Investigation 120(12) 4168-4178, 2010). Pe3ynbTaThl
OTIOPHOTO KpyImHOMacITaOHOTO ucnbiTanus ¢assl I, omybnukoBanubie 9 HOsOps 2012
roja, onnariH B New England Journal of Medicine (NEJM), moka3aiu, 4To MpOTUBOMAJISIpUHHAS
BaknuHa-kaHauaat RTS,S MOXeT mOMOYb 3aITUTUTH a(PPUKAHCKUX HOBOPOXKICHHBIX OT
MaJisipuu. [Ipy cpaBHEHUH ¢ UMMYHU3AIMEN KOHTPOJIbHOW BAKIIMHOMN, HOBOPOK/ICHHBIE (B
Bo3pacre 6-12 Hellellb HA MOMEHT IEPBOM BaKIMHALIMM), BaKIIMHUpOBaHHbIE RTS,S, nmenu
HA TPETh MEHBIIIE FMTM3040B KaK KJIMHUYECKOH, TAK U TSHKEIION MAJISIPUM, U TTOKA3aJIM CXOIHbIE
peaKLUuu Ha UHBEKLIUIO.

B Hacrosiiee BpeMst He CyIIECTBYET JIMUEH3UPOBAHHBIX BAKLIMH MPOTUB Maisapun. Mimeercs
ocTpasi MIOTPeOHOCTh B BbICOKOA((EKTUBHON BAKLUHE MPOTUB MAJISIPUU.

Bupyconono6usie wactuipl (VLP) mpenctasisitoT coOoi MyJIbTHOEIIKOBBIE CTPYKTYPBI,
KOTOPBIE UMUTUPYIOT OpPTaHU3ALUIO U KOH(GOPMAIMIO ayTeHTUUHBIX HATUBHBIX BUPYCOB, HO
JIMIIIEHBI BUPYCHOT'O T€HOMA, YTO MO3BOJISET MOJIYYUTh OoJiee Oe30ImacHbie U OoJiee JIeIIeBbIe
BaKIWHBI-KaHAUIaThl. HeOoIbIIoe KOoau4ecTBO MpopriIak THUECKUX BaKIMH Ha OcHOBe VLP
B HACTOSIIIIEE BpeMs TPOU3BOIUTCS TT0 BceMy MUpY: Engerix® dupmsbl GlaxoSmithKline (Bupyc
rematuta B) u Cervarix® (manuuioMaBupyc yenoBeka), 1 Recombivax HB® ¢upmbr Merck
and Co., Inc. (Bupyc renatura B) n Gardasile® (manuimoMaBUpYC YEIOBEKA) SABIISIOTCS
HEKOTOPBIMU ITpuMepaMu. J{pyrue BakMHbI-KaHAUAATHI HA ocHOBE VLP nmpoxonast
KJIMHUYECKHE UCTIBITAHUS WY TTOABEPTatOTCs MPEIAKIMHUYECKON OLICHKE, TAKUE KAK BUPYC
rpurina, napBoupyc, Bupyc Hopyouk u paznuunbie xumepHbsle VLP. MHorue npyrue Bce
eIe OrpaHUUMBAIOTCS (PYHIaMEHTAIBHBIM MCCIIEIOBAHUEM B JJaOOpaTOPHOM MacIiTaoe,
HECMOTPSI Ha UX YCHEIIHOCTD B MPEAKIMHUYECKUX UCTTBITAHUAX. CII0KHOCTH
KpyImHOMacTabHoro mpousBoAcTBa VLP 00Cy)aatoTcs ¢ TOUKY 3peHUsI KOHTPOJIS ITPoIecca,
MOHUTOPUHTA U ONTUMU3ALUU. OCHOBHBIE YKa3aHHBIE BBIIIIE U HU)KE TEXHUUECKUE TTPOOIIEMBI
BBISIBJICHBI U ONTMCAHBI COOTBETCTBYIOIIMM 00pa3oM. Y CrelIHbIE BAKIMHBI-IUIEPbI HA OCHOBE
VLP kpaTko ONMcaHbl BMECTE C MOCIEAHUMU PE3YJIbTATAMU KJIMHUUYECKUX UCTIBITAHUN U
MOCJIeTHUMHU pa3paboTKaMu B 00JIACTH TEXHOJIOTMM Ha OCHOBE XUMEPHBIX VLP 1mis
TepaneBTUIECKON Uin nmpodurakTuaeckoit BaknuHanuu (Expert Rev. Vaccines 9(10), 1149-
1176, 2010).

Bupyc Uukynrynss (CHIKV) undummpoBan muironsl rojeli B Adpuke, EBporie u Azuu
ITOCJIe TOTO, KaK 3TOT anb(daBupyc moBTopHO NosiBuiics u3 Kennu B 2004 roay. TsokecTb
3200JI€BaHUS U pACITPOCTPAHEHHOCTh 3TOT0 SIMUIEMUUECKOTO BUpYCa ITPEJCTABIISIET CEPbE3HYIO
yIpo3y IS 310POBBS JIFOAECH B OTCYTCTBUE BAKLWH WIA ITPOTUBOBUPYCHBIX TEPATIHIA.
Coobmiaercs, uTo BakMHa Ha ocHOBe VLP npotuB snuaemudeckoro Bupyca YuKyHIryHbsI
3alUIIAET TPUMATOB, HE OTHOCSIIIIUXCS K YelloBeKy, oT uHdekuuu (Nat Med. 2010 March; 16
(3): 334-338). B nyoaukamuu matenta CIIIA No. 2012/0003266 onucaHa BUpycoOmnogo0oHast
yactuua (VLP), conepsxalias OJIMH WM HECKOJIbKO CTPYKTYPHBIX IMOJIMIIENITUAOB BUPyCa
YHKYHTYHBS, KOTOPYIO IPUMEHSIFOT U151 UBTOTOBJIEHUSI BAKIMHBI WJIA AHTUTE€HHOM KOMITO3UIIUY
MPOTUB BUpyca YUKYHTYHBSI, KOTOpast MHIAYUUPYET UMMYHUTET Ha UH(MEKIUIO WITH, TIO MEHBIIIEH
Mepe, oauH ero cumntoM. B W02012/106356 onucanbl MOAU(PUITMPOBAHHBIE BUPYCOIIOIOOHBIE
yactuupl (VLP) ansdaBupyca unu gaBuBupyca M CriocoObl YCUIIEHUS BIPAOOTKH
MOJUGUIMPOBAHHBIX VLP 171 mpuMeHEeHUs B MPEIyTPEKICHUH U JICUeHUH 3a00JIeBaHU,
OTIOCPETIOBAHHBIX AlTb(haBUPYCOM U (DJTABUBUPYCOM. (3TH IUTUPOBAHHBIE CCHIJIKH BKITIOUEHBI
3/1€Ch IIyTEM OTCBUIKH).

CyIIHOCTh N300peTeHHMS

B nepBowMm acnexte HacTosee M300peTeHre 00ecrieYMBaeT YacTUlly, ClIOCOOHYIO K
camMocOOpKe, KOTOpasi COACPKUT MOJIUIENTU/T U TIO MEHBIIIEH Mepe OJIMH AHTUTEH MaJISPUH,
IPU 3TOM YKA3aHHBIN MOJMIIEITU]T COJIEPKUT ITO MEHBIIEH MEPE OJIMH YYaACTOK ITPUCOEIMHEHUS,
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Y YKA3aHHBIN 110 MEHBIIIEH MEPE OJIMH AHTUTEH MAJISIPUU COAEPKUT 10 MEHBILIER MEPE OJIUH
BTOPOM y4aCTOK ITIPUCOEAVHEHUS, U ITPH TOM YKA3aHHBIN OJIUIENTH M YKA3aHHBIA AaHTUT€H
MaJISIpYM CBA3aHbI IIOCPEINCTBOM YKA3aHHOTO 10 MEHBIIIEN MEPE OJTHOT'O IIEPBOIO U YKA3aHHOI'O
10 MEHBIIEN MEPE OAHOIO BTOPOI'O YY4aCTKa IIPUCOECIUHEHUS.

Bo BTOpOM acniekTe HacTosilee U300peTeHre 0OECIEUNBAET MOJIEKYITy HYKJIEMHOBOM
KHUCIIOTBI, KOTOpasi pa3paboTaHa JJIsl 3KCIPECCUU YaCTHULIbI, 00ECTIEUeHHOM B IEPBOM ACIIEKTe
HACTOSIIETO U300PETEHHUS.

B TpeTbeMm acniekTe HacTosiee M300peTeHre odecreyrmBaeT KOMITO3ULMIO WM BaKIMHY,
COZICPIKAIILYIO YACTULY, OOECIIEYEHHYIO B IEPBOM ACHEKTE HACTOSIIErO M300pETEHNUs, U/UITU
MOJIEKYJTy HYKJIEMHOBOW KUCIOThI, 00ECIEYeHHYIO BO BTOPOM ACIEKTE HACTOSIIIETrO
U300peTeHus.

B yeTBepTOM acrniekte HacTOsIIIIEE U300PETEHHE 0OECTIEUMBAET CIIOCOO MOJTyUEHUS aHTUTETA,
BKJTIOYAIOIIIWI PYBEICHUE B KOHTAKT YACTHIIbI, 0OECTIEYEHHOM B IIEPBOM ACIIEKTE HACTOSIIIETO
U300pEeTEeHNUs, /UM MOJIEKYJIbl HYKJIEMHOBOW KUCIOThI, 00ECIIEYEHHON BO BTOPOM ACIIEKTE
HACTOSIIIETO U300PETEHHUs, C MIIEKOTTUTAIOITUM.

B nsiTom acniekte HacTosIIee U300peTeHre 00eCceuMBaeT CliocO0 MIMMYHOMOTYIMPOBAHUS,
Croco0 JIeYeHUs! MaJIIPUH, CIIOCOO0 UHAYKIMU U/WIIU YCUIIEHUS UMMYHHOTO OTBETA MPOTUB
AHTUI€HA MAJIIPUU Y MIIEKOIIUTAIOIIETO, BKIIOYAIOIIUI BBEACHUE MIIEKOIIUTAIOIIEMY
KOMITO3ULIUH, OOECIIEUEHHO B TPEThEM ACIEKTE HACTOSIIETO U300PETEHHUS.

B mecrom acniekte HacTosiiee n300peTeHne oobecrneunBaeT croco0 MacCUBHOM
VMMYHU3ALMY IIPOTUB NTATOT€HA, BBI3BIBAIOLIEr0 MAJIPUIO, BKIIIOYAIOIIUI BBEACHUE
MJIEKOIIUTAIOLIEMY aHTUTENIA, 00ECIIEYEHHOT'O B YE€TBEPTOM ACHEKTE HACTOSILETO U300 PETEHUSL.

B cenpmoMm acniekte HacTosIIIee N300 peTeHHE 00ECTIEYMBAET CIIOCOO MPE3EHTALMN AHTUI€HA
Ha Makpoare, BKIIIOUAIOIINN ITPUBECHUE B KOHTAKT YACTHUIIbI, 00ECTIEYCHHOM B TIEPBOM
ACTIEKTE HACTOSIIET0 N300 pETEeHNUs, U/WUIIU MOJIEKYJIbI HYKJIEMHOBOM KUCIIOTHI, 00€CIIeYeHHON
BO BTOPOM aCIIEKTE HACTOSIIEr0 U300PETEHUS, C MIIEKOIUTAIOIIHUM.

B BocbMOM acniekTe HacTos1ee M300peTeHre 00ecTieunBaeT Criocod MOTyYeHUs YaACTHIIbI,
00€eCIeYeHHO B IEPBOM ACIIEKTE HACTOSIIETO N300 PETEHUs, BKITIOUAIOIIINI KOHCTPYMPOBAHHUE
BEKTOpA 1 SKCIIPECCUU YKA3aHHOW YACTULbI; KYJIbTUBUPOBAHUE KIIETKU, KOTOpas
TpaHChUIMPOBAHA YKa3aHHBIM BEKTOPOM JIJIs1 SKCIIPECCHUM YKa3aHHOM YaCTHLbI; U U3BJICUCHHUE
YKa3aHHOM YaCTULBI.

KpaTkoe onvcanue yeprexen

Ha ¢urype 1 nokazan sexktop pVLP74__15 (VLP_CHI 532 NPNAXx6).

Ha ¢urype 2 nokazan Bextop pVLP78__15 (VLP_CHI 532 NPNAXx25).
Ha ¢urype 3 nokazan Bextop pVLP74__25 (VLP_VEEV 519 NPNAXx6).

Ha ¢urype 4 mokazaHo, 4To CBIBOPOTKA, MMOJyuYeHHAS OT OTAETbHBIX 00€3bsH,
MMMYHU3UPOBaHHBIX VLP mMarnsipuu, yepes 2 HeJlenu nokasayia BbICOKUI TUTP aHTUTEII IPOTUB
CSP.

Ha ¢urype 5 mokazaHsl cpeiHUe 3HAUCHUS U CTAHIapPTHBIC OTKIIOHEHUS (SD) TaHHBIX,
MpeACTABIICHHBIX Ha (urype 4.

Ha ¢urype 6 mokazansr a¢pextsl KoMOUHMpOBaHHON nMMyHU3amu VLP CHIKV u VLP
VEEV nHa unaykuuto anturel npotuB CSP. Ha ¢urype Adj o603HauaeT aablOBaHT.

Ha ¢urype 7 noxasansl a¢pdexTs BBeneHHON VLP, ciuToli ¢ aHTUreHOM 06e3 MasIsipuu, Ha
uHAyKIMo antuten npotuB CSP. Ha ¢urype 4 w, 6 w, 10 w u 14 w o603HauaroT 4 Hesieam
MOCJIe MMMYHU3aLUU, 6 HeJleNIb MOCiie UMMYHU3anuu. 10 Heelb mocjae MMMYHU3anuu u 14
HEJIENb M10CIIE UMMYHH3ALUU, COOTBETCTBEHHO.

Ha ¢urype 8 mokazansl apdexThl BBeaeHHOM VLP, CIUTOM ¢ aHTUT€HOM MaJIsipuu, Ha
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uHayKIuio antutel mpotuB CSP. Ha gurype 4 w, 6 w, 10 w u 14 w o603HavaroT 4 Heenu
I10CIIE UMMYHHU3AaLUK, 6 HEENb TOCE UMMYyHU3amy. 10 HeAens nocine UMMyHuU3auuu 1 14
HEJIENb M10CIIE UMMYHHU3ALUU, COOTBETCTBEHHO.

Ha ¢urype 9 nokazansl 3p¢exts BBeieHHOM VLP, CIIUTOM C aHTUTEHOM MaJIIpyuu, BMECTE
C aABIOBAHTOM Ha MHAYKIMIO aHTUTEeN poTUB CSP. Ha dpurype 4w, 6 w, 10 wu 14 w
0003HaYarOT 4 HeJIe U ITOCIe MMMYHM3aIWH, 6 Heeb ITocie UMMYHU3anuu. 10 Heleb mocie
VMMYHM3alMKU U 14 Heenp 1ociie UMMYHM3al1U, COOTBETCTBEHHO.

Ha ¢urype 10 mokazana cxema 3KCIIEpUMEHTA.

Ha ¢urype 11 nokasana gerexuus 18S JIHK manspun nocpencrsom PCR.

IMoapoGHoe onucanue n300peTeHus
(1) Yacryna, coaepxamias MOJMIENTH M 10 MEHBIIIEH Mepe OJIMH AaHTUI'eH MaIsIpUr

B nepBoMm acnekrte HacTosIee n300peTeHre 00ecrieYMBaeT YACTHUILY, CIIOCOOHYIO K
caMocOOpKe, KOTOpasi COICPKUT MOJIMIETTU]T U TIO MEHbBIIIeH Mepe OJIUH aHTUT€H MaJIsIpUH,
MIPU 3TOM YKa3aHHBIMN MOJIMIIETITU/T COJIEPKUT IO MEHBIIIEN Mepe OJIMH MEPBBIN Y4aCTOK
MIPUCOEIMHEHHUS], U YKa3aHHBIN 110 MEHBIIIEH MEPE OJIMH AHTUI'E€H COJIEPKUT I10 MEHBIIIEN MEPE
OJVH BTOPOM YUYACTOK MPUCOEAUHEHUS, U IIPU 3TOM YKA3aHHbBIN MOJIMIENTUI U YKAa3aHHBIN
AHTUIE€H MAJISIPUM CBSI3aHbI IOCPECTBOM YKA3aHHOT'O IO MEHbIIIEN MEPE OJHOTO IMEPBOTO U
YKa3aHHOI'O 11O MEHBIIEN Mepe OHOTO BTOPOr'0 YUaCTKa PUCOEANHEHHUS.

Hcnonb3yemasi 31ech «4acTULa, KOTOpas ClIOCOOHA K cCaMOCOOPKe», OTHOCUTCS K YACTULIE,
00pa30BaHHOM MO MEHbIIIEH MEpPE OJTHUM KOMITOHEHTOM, KOTOPBIN COOMpaeTCs CIOHTAHHO.
KoMmoHeHT MOXeT MpeCTaBIsITh COOOM MOJMMIENTU WA HETIENTUAHOE XUMUUECKOE
coenHeHue. B o/THOM BapyuaHTe OCYIIIeCTBIIEHHUS «4aCTUIA, KOTOPas CTOCOOHA K CaMOCOOpKe»
MOXeET MPEACTABISATh COOOM YACTUILY, COACPKALLYIO UIM COCTOSIIYIO IO MEHBIIIEH Mepe U3
oaHoro noymnentuaa. [To MmeHbieit Mepe OANH MOJUMIIENTU COCTOUT U3 OJHOTO WK
HECKOJIbKMX BUAOB ENTUAOB. B 01THOM BapraHTe OCylIECTBIICHUS YKa3aHHAS YACTULIA UMEET
JIMameTp 1o MeHbler mepe 10 Hm, Hanmpumep, o MeHblIer Mepe 20 HM, TPEAIIOUYTUTEIIBHO,
110 MeHbler Mepe 50 HM. B 0lHOM BapHraHTE OCYIIECTBIICHUSI MOJIEKYJISIPHAS MAacca YKA3aHHOMN
yactuupel cocrasisieT ot 100 k/la mo 100000 k/a, npennoururensHo, ot 400 k/1a 1o 30000
k/la.

[TonumenTu, UCTIONB3yEeMBbIii 1JIs1 HACTOSIIET0 U300PETEHUS, MOXKET OBITh CIIOHTAHHO
cobuparomummcs. [TonunenTya MOXKeT MPeICTaBISATh COOO0M CTPYKTYPHBbIN MOJUIIETTTHT
BUpyca. Takum oOpa3zom, yactuiia, obecriedeHHasi HACTOSIIUM U300pETEHUEM, MOXKET
MPEJICTABIISITh COOOM BUPYCOMOAOOHYIO YACTHILY.

CTpyKTYpHBIi MOJUIIENTHI BUPYCA MOKET MPEACTABIISITE COOOM MPUPOIHBIN TOTUIETITHT
BUpYyCa WK ero MOIU(GUIIMPOBAHHBIN MOJUIENTHI. B 0THOM BapraHTe OCYIIECTBICHUS
MOTU(UIMPOBAHHBIN MOJIMITCIITHI UMEET aMUHOKHUCITOTHYIO MOCIIEA0BATEIIBHOCTD, KOTOpas,
o MeHb1Ien mepe, Ha 70%, 75%, 80%, 85%, 90%, 95% v 98 % vieHTUUHA AMUHOKUCIIOTHOM
MOCJIEeI0BATEIbHOCTH IPUPOJHOTO CTPYKTYPHOTO MOJIMIIENTHAA BUPYCA, BKIIFOUYas KAICh
1 000J104eYHbI OeNtoK. B 0/fHOM BapuaHTe OCyIeCTBICHUS MOIUPUIIMPOBAHHBIN ITOJIUTIETI T
MPEJICTABIISIET COOOM MYTAHT, B KOTOPOM He O6osiee 10% aMUHOKHUCIOT y1aJI€Hbl, 3aMEIICHbI
u/vnu 100aBIIEHBI K IPUPOTHOMY CTPYKTYPHOMY MOJIMIENTUTY BUPYCa, BKIIOUAs KariCUI U
000J104eUHbIH OEIOK.

B omHOM BapuaHTe OCYIIECTBIICHUS] CTPYKTYPHBIN MOJIMIIENTH BUPYCa, UCTIOTB3YEeMBbIii
JUUIS1 HACTOSIIIETO U300PETEHHs, COCTOUT WJIM COACPIKUT KAIICU U/WIIU 000JIOUYEUHbIN OEJIOK
wm ero gpparment. Hampumep, CTpyKTypHBII TTOJTUIIETITHI BUPYCA, UCIIOIb3yEeMBbIi TSI
HACTOSIIIETO U300pETEHUs, COCTOUT WU coepKUT Karcu u E2 u E1. AnTuren Moxer ObITh
BcTasyeH B E2. B o1HOM BapuaHTe OCYIIeCTBICHUS YacTHLa, OOecTieueHHAs IEPBBIM aClIEKTOM
HACTOSIIIET0 U300PETEHUS, MOXKET OBITh 00pa3oBaHa myTeM coopku 240 karcuaos, 240
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oenkoB E1 u 240 6enkoB E2, mpu 3TOM aHTUT'€H MaJIIpUU BCTABJICH B KaXKIbIi U3 0eiakoB E2.

CTpyKTYpHBIM MOJIMIIENITU]] BUPYCA, UCTIOJIB3YEMBbIH JJIs1 HACTOSIIIIETO U300PETEHHUS, MOXKET
OBITH IMOJIy4eH U3 ajb(aBupyca uu praBuBupyca. Takum 06pa3oM, yactuia, odecreyeHHast
HACTOSIIIIUM U300PETEHUEM, MOXKET MPEJICTABIISITh COOOM BUPYCONMOJOOHYIO YACTHILY,
MOJIy4eHHYI0 U3 ajbdaBupyca wim praBuBupyca. [Ipumeps! anbdasupyca u ¢paaBuBUpyca
BKJIIOUAIOT, HO O€3 OrpaHUYEHus, aypa-BUpYyC, BUpyc Babanki, nensimii Bupyc kopoB (Barmah
Forest virus, BFV), Bupyc Bebaru, Bupyc Cabassou, Bupyc unkyHryHbs (Chikungunya virus,
CHIKYV), Bupyc BocTouHOro JyiommaauHoro sHiedanuta (Eastern equine encephalitis virus,
EEEV), Ditnnatckuii BUpyc, BUupyc OBeprieiaca, Bupyc Fort Morgan, Bupyc Getah, Bupyc
Highlands J, Bupyc Kyzylagach, Bupyc Mayaro, Bupyc Me Tri, Bupyc Middelburg, Bupyc Mosso
das Pedras, Bupyc Mucambo, Bupyc Ndumu, Bupyc O’nyong-nyong, Bupyc Pixuna, Bupyc Rio
Negro, Bupyc Ross River virus (RRV), Bupyc Salmon pancreas disease, Bupyc Semliki Forest,
Bupyc Sindbis, Bupyc Southern elephant seal, Bupyc Tonate, Bupyc Trocara, Bupyc Una, BUpyc
Venezuelan equine encephalitis (VEEV), Bupyc Western equine encephalitis (WEEV), Bupyc
Whataroa, Bupyc West Nile, BUpyc JieHre, BUPYC KJIEIIEBOTO 3HIedaTUTa U BUPYC KEITON
JIMXOPAJIKU.

Manspus nipeacTasisieT codoit 3a001eBaHrE, KOTOPBIM CTPAJaeT UYeJIOBEK WU IPYroe
KUBOTHOE (Harpumep, MbIIhb). [Ipumepsl Masispuu BKIIFOYAIOT, HO 0€3 OrpaHUYeHUS,
3aboJieBaHUe, BbI3BAHHOE pa3HOBUAHOCTSIMU Plasmodium (P), Bkitouas P, falciparum, P
malariae, P. ovale, P. vivax, P knowlesi, P. berghei, P. chabaudi u P. Yoelii.

Hcnonb3yemblit 3/1eCh TEPMUH «aHTUTECH MAJIIPUU» OTHOCUTCS K JTFOOOMY aHTUT€HY WU
ero ¢pparmMenty. TepMuH aHTUreH WK ero GparMeHT O3HAYAET JTI0OYIO IOCIEI0BATENIBHOCTh
Ha OCHOBE MENTUAA, KOTOpas MOXET Paclo3HaBaThCS UMMYHHOM CUCTEMOM U/WJIK KOTOpast
CTUMYJIUPYET OTIOCPEIOBAHHBIN KJIIETKAMU UMMYHHBINM OTBET, W/UJIU CTUMYJIUPYET 0Opa30BaHUE
AHTUTE.

Cornacno Scand. J. Immunol. 56, 327-343, 2002, paccmMaTpuBas BECh )KU3HEHHBIHN HUKII
M1apa3vuToB, CYLIECTBYET B OCHOBHOM IIECTh MUILIEHEN JJ1 BAKLIUHBI TPOTUB MaJIsipu: (1)
CIIOPO3OUTHI; (2) TeueHOYHas cTaaust; (3) Mepo3ouThl; (4) unduippoBanHbie RBC; (5) TOKCHHBI
Mapas3uToB; (6) MOJOBBIE CTAIUH.

B Tabmuie nmpuBoASITCS OCHOBHBIE AaHTUT€HBI-KaHIUAATHI KaXK10M UIEHTU(UIMPOBAHHOM
CTauM.

Tabmuna 1. OcHOBHBIE BAKIIMHHBI-KaHIUAATHI U3 PAa3JIMIHBIX (a3 )KU3ZHEHHOTO IUKJIA
Plasmodium

Mumenn AHTHreHBI-KaHAHAATEI

Benok nupkymcrioposoura (CSP)
PopncrBenHslit TpoMOOCTIOHIMHY aare3uBHEI Oemok (TRAP)
AHTHIEeH CITIOPO30UTAa U TIEYCHOUHOM cTaauu (SALSA)
TpeonuH- U acnaparuH-6oraTsiii 6enok criopo3outa (STARP)

Crnopo30uThl

CSP
AnTHreH neyeHouHou craauu (LSA) -1 u -3
TTeuenounas craaust SALSA
STARP
TToepxHoCTHBIN Oenok Mepo3zouta (MSP) — 1, -2, -3, -4 u -5

AHTHreH, cBs3bIBatomii apurpomut (EBA) - 175

ATUKaNTbHBIN MeMOpaHHbIN aHTHreH (AMA) — 1
Rhoptry-acconmupoBannsiii 6enox (RAP) -1 u -2
AHTUTeH KUCIIOTHO-OCHOBHOTO MOBTOpa (ABRA)

MeposonTst Haddu-ces3eiBaronmit 6enox (DBP) (Plasmodium vivax)
TToBepXHOCTHBINM AHTUT€H IPUTPOLUTOB, UHPUIUPOBAHHBIX KOJBIEBUIHBIM Tpodozoutom (RESA)
Benok, 6orateiii cepunoM (SERP)
Cranust pa3MHOXXEHUS B KPO- MemOpanHsbIit 6e10k sputpouutoB (EMP) — 1, -2 1 -3
BU Benok, 6oratsiit rmyramatom (GLURP)
Toxcunb I'nmukosundocharuaumnosuron (GPI)

ITonoBble craann Ps25, Ps28, Ps48/45 u Ps230
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(Scand. J. Immunol. 56, 327-343, 2002)

B cooTBeTCTBMY C HACTOSIIIUM U300 PETEHUEM MOKHO HUCIIOJIH30BATh OJIMH UJIU HECKOJIBKO
AHTUTCHOB, YKa3aHHBIX BBIIIIE, IPU YCITIOBUM, YTO OHU (popMUpYIOTCS B yacTuily. Hampumep,
OEIIOK UPKYMCIIOPO30UTa U €Tr0 (hparMeHT MOXKHO HMCIIOJI30BATh B KAYeCTBE aHTUTCHA.
[TpuMepsl Oeka MUPKYMCIIOPO30UTA BKIIIOYAIOT, HO 0€3 OrpaHUYeHMs, OEeJTOK
mupkycnopo3outa Plasmodium falciparum, cocTosImi 13 aMUHOKUCIIOTHOM
nocieaoBaTeIbHOCTU, oncanHoM Hke (SEQ ID No.: 56):

Mmrklailsyssflfvealfqeyqcygsssntrvinelnydnagtnlynelemnyygkqenwyslkkn
srslgenddgnnnngdngregkdedkrdgnnedneklrkpkhkklkqpgdgnpdpnanpnvdpnanpn
vdpnanpnvdpnanpnanpnanpnanpnanpnanpnanpnanpnanpnanpnanpnanpnanpnanpn
anpnvdpnanpnanpnanpnanpnanpnanpnanpnanpnanpnanpnanpnanpnanpnanpnanpn
anpnanpnanpnanpnknnqgngqghnmpndpnrnvdenanannavknnnneepsdkhiegylkkikn
sistewspcsvtegngiqvrikpgsankpkdeldyendiekkickmekessvinvvnssiglimvisft

Iflntr

B ogHOM BapuaHTe OCYIIECTBICHUSI AHTUTEH MaJISPUU ITPEICTABIISIET COOOM B-KiteTouHbIN
snuToI Oenka qupkyMcnopo3outa Plasmodium falciparum. [Tpumepom B-kinerounoro snurona
Oenka mupkymcrnoposouta Plasmodium falciparum MOXeT CITyKUTh MMOCIEA0BATEIHHOCTD
nosropa NPNA, Bxirouast (NPNA),_ 30 (TO ectb 4XNPNA, 5xNPNA, 6xNPNA, 7xNPNA,

8xNPNA, 9xNPNA, 10xNPNA, 11xNPNA, 12xNPNA, 13xNPNA 14xNPNA, 15xNPNA,
16xXNPNA, 17xNPNA, 18xNPNA, 19xNPNA, 20xNPNA, 21xNPNA, 22xNPNA, 23xNPNA,
24xNPNA, 25xNPNA, 26xNPNA, 27xNPNA, 28xNPNA, 29xNPNA uimu 30xNPNA).

B ogHOM BapuaHTe OCYyIIECTBIIEHUSI AHTUT€H MaJISIpUM IIPEICTABISIET COO0M B-KeTouHbIi
snuTon Oenka mupkyMcropo3outa Plasmodium yoelii, Bkiatouas (QGPGAP);_ ;5.

B o1HOM BapuaHTe OCYIIeCTBICHUS aHTUTEH MaJIIpUM IIpeIcTaBseT coboit B-kimeTounsbIi
anuTon Oenka nMpkymcrnopo3outa Plasmodium vivax, Bkirodast (ANGAGNQPG) ;.

B ogHOM BapuaHTe OCYyIIECTBIIEHUSI AHTUT€H MaJISIpUM IIPECTaBIISIET COO0M B-KeTouHbIi
3MUTOI Oesika uupKymcrnoposouta Plasmodium malariae, Bkirouast (NAAG),_3.

B ogHOM BapuaHTe OCYIIECTBIEHUS] AHTUIEH MaJISipPUU ITpeICcTaBIIsieT coooit T-kieTouHbIN
snuToIn Oenka qrpkyMcnopo3oura Plasmodium falciparum. ITpumepom T-kneTounoro snurona
Oenka qupkymcnoposourta Plasmodium falciparum MOXeT CITyKUTb
EYLNKIQNSLSTEWSPCSVT (SEQ ID No.:44). Takxe, (EYLNKIQNSLSTEWSPCSVT), ¢

MOYHO UCIOJIb30BATh B KAUECTBE AHTUIE€HA MAJISIPUH.

B o1HOM BapuaHTe OCYIIIeCTBIICHUSI AHTUTEH MaJISIPUM TIPEICTaBIsIeT OO0 T-KIIeTOUHBIM
anuTon Oenka npkymcrnopo3outa Plasmodium yoelii, KOTOPBIN MpeacTaBisieT coOom
YNRNIVNRLLGDALNGPEEK (SEQ ID No.45). Taxxe, (YNRNIVNRLLGDALNGPEEK) ¢

MO>KHO UCIIOJIb30BAaTh B KAUECTBE AHTUI'€HA MAJISIPUU.

Hacrosimee n3obpereHue y1oBIeTBOPSAET OJHON UIIM HECKOJIBKUM M3 YKA3aHHBIX BbILIE
MOTpeOHOCTEH IyTeM 00ecIieueHNsI AHTUT€HOB, BEKTOPOB, KOJUPYIOIIMX AHTUT€HBI, U AHTUTEI
(4 TOJOOHBIX AHTUTENIAM MOJIEKYJI, BKIIIOYAs allTaMePbl M IENTHU/IbI), KOTOPBIE CIENU(PUUECKU
CBSA3BIBAIOTCS C AHTUT€HOM, B COUETAHUU C UX TPUMEHEHUEM (OTAEIbHO UIM B KOMOUHALMHN)
JUTSL TIPEYTIPEXKICHUS UJTH JICUEHUS] MaIsipUMHbBIX H(pekui. Mcrnomp3yeMslii 31ech TepMUH
«aHTUTEI0» OTHOCUTCS K MOJIEKYJIaM, KOTOPbIE CIIOCOOHBI CBA3BIBATHCS C AIMUTOIIOM WU
AHTUI'€HHOW AeTepMUHAHTON. [TonpasymeBaercs, UTO JaHHBIM TEPMUH OXBATHIBAET LIEIIbIE
AHTUTENIA U UX AHTUTE€HCBSI3bIBAIOIIME (PPArMEHTHI, BKIIIOUAs] OJTHOLEIIOYEUHbIE AaHTUTEA.

Crp.: 9



10

5

20

25

30

35

40

45

RU 2702163 C2

Takue aHTHUTENIa BKIIOYAIOT aHTUTCHCBI3bIBaIOIIME ()parMEeHThI AHTUTEIT YEJIOBEKa U
OXBaTBIBAIOT, HO Oe3 orpanuucHus, Fab, Fab’ u F(ab”)2, Fd, ogHnonenoueunsie Fv (scFv),
OJHOIETIOYEYHbIE AHTUTENA, CBSI3aHHbBIC TUCYIbhUIHOM CBsI3bI0 Fv (sdFv) u pparmeHTsl,
conepxanme VL- unmu VH-noMeH. AHTUTEIa MOTYT TPOUCXOIUTH U3 JIF0OOTO )KUBOTHOTO,
BKJIIOUAs NTULl U MilekonuTaromux. [IpennouyturensHo, aHTUTENIA IPOUCXOASAT OT
MJIEKOTIMTAFOIIHUX, HAIIPUMED, YSIIOBEKA, MBIIIIH, KPOJIMKA, KO3bI, MOPCKOM CBUHKH, BEpOITIOAA,
JIOLIAAN U TOMY MMOT0OHOT0, WU JPYTUX MOJIXOASIIMX )KUBOTHBIX, TAKUX KAK KYPHI.
HMcnonb3yemblii 31€Ch TEPMUH «UEJIOBEYECKUE» AaHTUTEIA OXBAThIBAET AHTUTEIIA,
XapaKTePU3YIOIIHUECS AMUHOKHUCIIOTHOM MOCIEA0BATEIbHOCTHIO YEJIIOBEUECKOTO
MMMYHOTJIOOYJIMHA, M OXBATHIBAIOT AHTUTENIA, BBIJIEIIEHHBIE U3 OMOIMOTEK UMMYHOTJIO0YJIMHOB
YEeJIOBEKA WUJIU U3 )KUBOTHBIX, TPAHCTEHHBIX 110 OJTHOMY WJIM HECKOJIbKUM UYEJIOBEUYECKUM
MMMYHOTJI00YJIMHAM U HE 9KCITPECCUPYIOIIUX IHT0T€HHbIE UMMYHOTJIO0YJIMHBI, KaK OITUCAHO,
Hanpumep, B mateHTe CLIIA Ne 5939598, packpbiTie KOTOPOT'O BKIIFOUEHO 3/1ECh ITOJTHOCTHIO
IyTEM OTCBUIKH.

AHTHUTEH, UCTIOIB3YEMBIH JIJISI HACTOSIIETO U300PETEHUS, MOXKET MPEICTABIISITh COOOM
MOIM(PUIMPOBAHHBIN MOJIUTIETITH/, TTOTYYEHHBIN U3 MPUPOTHOTO Oerka. MoaubuipoBaHHBIH
TOJIUITETITU MOKET MPEACTABISATH COOOM (pparMeHT npupoaHoro Oeka. B oqHoM BapuaHTe
OCYIIECTBJICHUS MOTU(PUIMPOBAHHBIN MOIUIIEIITU/T COACPKUT aMUHOKHUCIIOTHYIO
MOCJIEAOBATEIILHOCTh, KOTOpas, MO MeHbleh Mepe, Ha 70%, 75%, 80%, 85%, 90%, 95% vinv
98% vaeHTUYHA TTOCIEA0BATEIbHOCTH MOJIUIIEIITH/IA, TOJTYUYEHHOTO U3 IPUPOTHOTO OenKa.
B oHOM BapuaHTe OCyIIecTBICHUS MOAU(PUIMPOBAHHBIN TTOJMITSTITH/T IIPEICTABISIET COOON
MYTaHT, B KOTOpoM He 0oJiee 10% aMUHOKMCIIOT yAajIeHbl, 3aMeIeHbl U/WITU J0OaBJIEHBI 110
CPaBHEHMIO C MOJIUIENTUIOM, MOJIYYEHHBIM U3 IPUPOIHOTO OEIKa.

B uactuie, obecrieueHHOM HACTOSIIMM U300 PETEHUEM, TTOJIMIIETITUI M AaHTUTEH MOTYT OBITh
CBsI3aHBI ITOCPEACTBOM IO MEHBIIIEH MEPE OJHOTO yUyacTKa MPUCOCTMHEHUS], KOTOPBIMI
MPUCYTCTBYET B MOJMIENTHUIE, U TTO MEHBIIIEH MEPE OHOTO BTOPOTO YYACTKA MPUCOETUHEHUS,
KOTOPBIN MPUCYTCTBYET B AHTUT'€HE.

Kax ucrnosnb3yercs 34eCh, KAk Abli U3 «II€PBOr0 y4acTKa MPUCOECIUHEHUS» U «BTOPOTO
ydacTKa MPUCOETUHEHUSI» OTHOCUTCS K yUacTKy, B KOTOPOM 0oJiee YeM OJHO BEIeCTBO
CBSI3aHO APYT C APYTOM.

B o1HOM BapuaHTe OCYIIECTBIICHUS TTOJIMIENTU U AHTUT€H CIIUTHI HAITPSMYIO.
ANTbTepHATUBHO, OJWH WIIM JIBa JJMHKEPaA MOTYT OBITh BCTABIICHBI MEX Y N-KOHIEBBIM
OCTATKOM aHTWUIEHA U MOJIUMENTUAOM, WU M1y C-KOHLEBBIM OCTATKOM AHTUTE€HA U
MOJIMIICTITHIOM.

AHTHUTEH WM ITOJIMIETITHA MOXKET OBITh YKOPOUYEH U 3aMEHEH Ha KOPOTKHE JTUHKEPHI. B
HEKOTOPBIX BAPUAHTAX OCYILIECTBIICHUSI AHTUT€H WIH MOJIMUITCTITU BKIIIOYAIOT OJIUH WIN
HECKOJIBKO MENTUIHBIX JTUHKePOB. OOBIYHO JIMHKEP COCTOUT U3 2-25 amuHOKucIoT. Kak
MPaBUJIO, OH COEPKUT OT 2 10 15 aMHUHOKHUCIOT B JJIMHY, XOTS B ONPEICIICHHBIX CIIydasix
OH MOXET COJIEPKaTh TOJIBKO OJUH OCTATOK, TAKOM KaK OCTATOK IJIMLKHA.

B o1HOM BapuaHTe OCYILIECTBIICHUSI MOJIEKYJIA HYKJIEMHOBOW KUCIIOTBI, B KOTOPOU
MOJIMHYKJIEOTU/T, KOJUPYIOIIWHI MOJIMIENTHU]T, TECHETUYECKU CIIUT C MOJMHYKIIEOTUIOM,
KOAUPYIOIIMM aHTUT'EH, S9KCITPECCUPYETCS B KIIETKE-XO3IMHE TAKUM 00pa30M, UTO IIEPBbIi
YYaCTOK ITPUCOEIMHEHUS U BTOPOM yYACTOK TPUCOETMHEHUS CBSI3AHBI ITOCPEACTBOM NENTUAHON
CBsi3U. B 3TOM cllyyae moJMIenTy/l U aHTUT€H CBSI3aHbl ITOCPEICTBOM NENTHUAHOM CBSI3U. UTO
KacaeTcsl 3TOTO BAPUAHTA OCYILIECTBIICHUS, TIEPBBIA yUaCTOK IIPUCOEIUHEHUS /WK BTOPOH
Y4aCTOK MPUCOETUHEHUS MOTYT OBITh FT€HETUYECKH MOAU(DUIMPOBAHBI U3 UCXOTHOTO
MOJIUTIENTUIA WM aHTUTreHa. HampumMep, epBbIii y9acTOK TPUCOSTUHEHUS MOTUBUIIMPOBAH
13 MOJIMIENTHUIA TAKUM 00Ppa3oM, UTO TOCPEACTBOM JIMHKEPHOT O MeNTUAa, BKitouas SG, GS,
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SGG, GGS u SGSG, nonunenTu BISIETCS KOHBIOTUPOBAHHBIM C aHTUT€HOM.

Korna nonunentu XuMUYeCKH KOHBIOTMPOBAH C AaHTUT€HOM, TIEPBBIN y4aCTOK
MIPUCOCTMHEHUS U BTOPOM yUYaCTOK IIPUCOEAUHEHUS MOTYT OBITh CBSI3aHBI TTOCPEJICTBOM
XUMUYECKOTO KPOCC-JIMHKEPa, KOTOPbIN MPEJACTABIISIET COOON XUMUUYECKOE COEIMHEHMUE.

[Tpumeps! Kpocc-TMHKEpa BKIIOYAIOT, HO 0e3 orpanuuenus, SMPH, Sulfo-MBS, Sulfo-
EMCS, Sulfo-GMBS, Sulfo-SIAB, Sulfo-SMPB, Sulfo-SMCC, SVSB, SIA u npyrue xpocc-
JIMHKEPBI, JoCTyIHBIe OT GupMmbl Pierce Chemical Company.

B omHOM BapuaHTe OCYIIECTBIICHHS YacTUIa, OOeCriedeHHAasl B HACTOSIIEM U300 peTeHNUH,
COAEPKUT MOJUIENTH/I, CBI3aHHBIN C AaHTUTEHOM, ITPY 3TOM POCTPAHCTBEHHOE PACCTOSTHUE
Mex 1y N-KOHLEBbIM 0cTaTKOM U C-KOHLEBBIM OCTATKOM aHTHreHa cocTasister 30 A mwm
MeHee, KOT/Ia PACCTOSIHUE OTIPE/IETIEHO B KPUCTAJIe AaHTUT€HA WU IIPUPOTHOM OeJIKe,
cojepiKalleM aHTUTEeH, UK MOIU(UIIMPOBAHHOM M3 HETO OelKe.

AHTHUTEH, UCTIOJIB3YEeMBbIH JIJISI HACTOSIIETO U300PETeHMS, MOXKET OBITh pa3padboTaH
CIIEMAIMCTOM B IaHHOM obnactu. Hanmpumep, aHTUTe€H, UCITOJIb3YEMBbIH J1JIs1 HACTOSIIETO
U300 peTeHNsI, MOKET MPEACTABIATh COOON MPUPOIHBIN OEI0K WU ero (hparMeHT.
AJTbTEpHATUBHO, AHTUTEH, UCTIOJIB3YEMBIi 11 HACTOSIIETO U300PETEHHUS, MOXKET
MPeJCTaBIATH COOOM OeT0K, MOAU(PHUIIMPOBAHHBIN U3 TPUPOTHOTO OEJIKa UK ero hparMeHTa.
CrenuaaucT B TaHHOM 00JIACTH CMOKET pa3paboTaTh aHTUTEH TAKUM 00pa3oM, UTO
MPOCTPAHCTBEHHOE PACCTOSTHUE MeX Ay N-KOHIEBBIM OCTATKOM U C-KOHIEBBIM OCTATKOM
aHTHreHa 6yaer cocTaBisiTh 30 A WM MeHee, KOT/Ia PACCTOSIHHE ONPEIEICHO B KPUCTAILIE
AHTHWI€HA WJIU IIPUPOTHOM OeJIKe, CoJIepIKaIleM aHTUTeH, U MOTU(PUIMPOBAHHOM U3 HETO
oenke. HampuMep, aHTUTEH, UCITOJIB3YEMBIH JJI YaCTHIbI, 00eCTIeYeHHOM HACTOSIIUM
M300peTeHneM, MOXKET OBITh pa3pabdoTaH ¢ UCIIOIb30BaHKEM OECIUIATHOTO IIPOrPaMMHOIO
obOecrnieuenus, B Tom uuciie PyMOL (nanpumep, PyMOL Bepcust 0.99: http:/www.pymol.org).
B o1HOM BapuaHTe OCYIIECTBIICHUS IIPOCTPAHCTBEHHOE PACCTOSIHUE MEX Y N-KOHIEBBIM
octaTKoM ¥ C-KOHIIEBBIM OCTaTKOM aHTHIeHa coctaBiseT 30 A (aHrcTpem) unu menee, 20 A
Wi MeHee, wiu 10 A umu menee (Harpumep, OoT 5 A no 15 A, or5A no 12 A, or5A o 11 A,
otr 5 A 1o 1010%, OTSAHOSA, ot 8 A o ISA, ot 8 A o 131&, or 8 A o 12A, or8 A no 11
A, OT9AI[O 12A, 0T9A)10 11 A, 0T9A)10 10 A v ot 191&)10 11 A).

BI/IQyCOHOﬂO6H35{ JacTulld BUpycCa qI/IKyHFyHBSI HJIN BI/I[zyCOHOﬂO6HaH JacTulid BUpycCa
BEHECYOJILCKOI'O BHQC(l)aHOMI/ICHI/ITa Jo1aaeun

B omHOM BapuaHTe OCYIIECTBIICHHUS HACTOsIIee M300peTeHre obecrieunBaeT
BUPYCOIOI00HYIO YaCTUIly BUpYca UMKYHI'YHbSI WJIM BUPYCOMOJOOHYIO YAaCTUIly BUpYyca
BEHECYIJILCKOTO SHIIe(aIOMUeNIUTA JIoIIa/ieH, COIePKAIYIO0 CTPYKTYPHBIN MOTUIIETITH/T
BUpyca UMKYHTYHBSI WJTU BUPYCa BEHECYJTbCKOTO SHIE(PaTOMHUEIIUTA JIOMIAIEH U IO MEHBITIEH
MEpE OAWH AHTUTCH MAJISIPUH, IIPU 3TOM YKA3aHHBIN CTPYKTYPHBIN MTOJMIENTU BUPpYCa
YUKYHT'YHBSI WJIM YKA3aHHBINA CTPYKTYPHBIN MOJMIIENTH/T BUPYCa BEHECYIIbCKOTO
9HIE(DATOMHUEITTUTA JIOIAIEH COACPKUT IO MEHBIIIEH MEPE OJMH MEPBBIA yUaCTOK
IIPUCOCIUHEHUS, U YKA3aHHBIN 110 MEHBIIIEH MEPE OJIMH AHTUTEH MAJIIPUU COJIEPKHUT 10
MEHBIIIEN MEPE OAUH BTOPOM YUaCTOK IIPUCOEAUHEHNS, Y IIPU 3TOM YKA3aHHBIN CTPYKTYPHBIN
MOJIUITENTU/I BUpYca UMKYHTYHbBS UJIM BUPYCa BEHECYIILCKOTO dHIepaToMuenuTa Jiomaiaen
Y YKA3aHHBIN 110 MEHBIIIEW MEPE OJIMH AHTUTEH CBA3AHBI TOCPEICTBOM YKA3aHHOTO 10
MEHBIIEN MEPE OTHOTO MEPBOTO U YKA3AHHOT'O 110 MEHBIIIEN MEPE OJHOTO BTOPOIr'O y4acTKa
ITPUCOCIUHEHUS.

B oqHOM BapuaHTE OCYIIECTBIICHUS] IPOCTPAHCTBEHHOE PACCTOSIHUE MEXAY N-KOHLEBBIM
ocTaTKOM U C-KOHIIEBBIM OCTaTKOM aHTUT'€HA MaJIIPUU MOKET COCTaBIIATH 30 A win menee;
25 A wim meHee; 20 A wm MmeHee; 15 A wm MeHee; 14 A wm MmeHee; 13 A wim MeHee; 12 A
unu MmeHee; 11 A wm meHee; 10 A wm MeHee; 9 A wm MeEHee; WU 8 A wm menee (HarpumMmep,
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or5An015A, 0r5Am012A,015A 0011 A, 0r5A1010A,015A 108 A, 018 A 10 15
A,or8An013A,0r8A 0124, 018An011A,019A0012A,019A 1011 A, 019 A
o1l Awmor 10 A noll A), KOTIJIa pACCTOSIHUE OIPEAEIIEHO B KPUCTAIIE AHTUT€HA MAJIAPUU
WM TIPUPOTHOM OeJIKe, COMepKAIeM aHTUTeH MAJISIPUU, WITK MOAU(PUIMPOBAHHOM U3 HETO
Oenke.

B onHOM BapuaHTE OCYILIECTBIICHUSI AHTUT€H MAJISIPUU CBSA3AH CO CTPYKTYPHBIM
TTOJIMITETITUIOM BUpyca UMKYHTYHBS WJTH BUPYCa BEHECYTbCKOT0 SHIe(hasioMuemTa jromaaei
MOCPEACTBOM XMMHUECKOTO MEPEKPECTHOTO CIIMBAHUS WIM HAXOJIUTCS B popMe TMOPUTHOTO
Oenka, MOJIy4eHHOTO METOIOM T€HHON UHKEHEPUHU.

CTpyKTYpHBIH oJMIEenTru BUupyca YUKyHI'yHbSI MM BUPYCa BEHECY3JIbCKOTO
sHIIe(paTOMUENTUTA JTOTIAICH, UCTIOJTB3YEMBII B HACTOSIIEM H300PETEHUH, MOXKET COJIEPKATh
000JI0UeYHBIN OETOK W/UJTK KaIcul BUpyca YUKYHTYHBS UJIM BUPYCA BEHECYITIbCKOTO
sHIehATTOMUEIUTA JIOIIAICH.

ITpumepsbl BUpyca UuKyHI'yHbSI BKITIOUAIOT, HO 0€3 OrpaHuueHus], ntammbl 37997 u LR2006
OPY-1.

[Tpumeps! BUpyca BEHECY3TbCKOTO HIE(PaTOMUEITUTA JIOIIA el BKITIOUAIOT, HO 0e3
orpanuuenus, TC-83.

CTpyKTypHBII NOIUNENTU]T BUpYca UUKYHTYHbS WJIM BUPYCA BEHECY3JIbCKOTO
9HIEhATOMUEITNUTA JIOIIIAJIEH, HCITOJIB3yEMBIi B HACTOSIIEM U300 PETEHUH, MOXKET IIPEICTABIISATh
c0o001 MPUPOIHBIN CTPYKTYPHBIN MOJIUIEITHI BUpyCa WK ero MOIM(MUIIMPOBAHHbIN
nojunenTua. MoaupuuupoBaHHBIN ITOJUIIETITH MOXKET IPEICTABISATH COOOM (hparMeHT
CTPYKTYPHOTIO IOJIMIIENITUAA IIPUPOTHOTO BUpyca. B oqHOM BapuaHTe OCYLIECTBIICHUS
MOIU(GUIMPOBAHHBIN TTOJMITETITH]T COIEPKUT AMUHOKHUCIIOTHYIO TIOCIIEI0BATEIbHOCTD, IO
MeHblIer mepe, Ha 70%, 75%, 80%, 85%, 90%, 95% v 98 % WAEHTUUHYIO AMUHOKHUCIIOTHOMN
MOCIIE0BATEILHOCTH MPUPOIHOTO BUPYCHOTO Karicuaa u/uiau odoaoueqHoro oemnka. B oqnom
BapUAHTE OCYIIECTBIICHUS MOTU(PUIIMPOBAHHBIN TIOJIMITCTITHT TPEACTABIISIET COOOM MYTaHT,
B KOTOpOM He 6oitee 10% aMUHOKHCIIOT yAaJIEHbI, 3aMeIIeHbI Wi J0OABJICHBI 11O CPABHEHUIO
C IPUPOJIHBIM BUPYCHBIM KAICUIOM W/WiK 000JioueuHbIM OesikoM. Hanpumep, mytanus
K64A wn K64N MoxeT ObITh BBeJIeHa B KAIICUJl CTPYKTYPHOT'O TTOJIMIIeNITHIa BUpyca
BEHECY3JIbCKOT0 HIE(hATIOMHUETUTA JIOIIAIEH, UCTIOJIH3YEMOTO B HACTOSIIIEM H300PETEHUH.

CTpyKTypHBII TOIUNENTU]T BUpYca UUKYHTYHBSI UJIM BUPYCA BEHECYITIBCKOTO
sHIe(pasIOMUENUTA JIoIaied MOXKET COCTOSITh WK coepkaTh Karicua, E2 u El.

[TpuMepsl CTPYKTYpHOTO MOJIMIIENTHAA BUpyca UUKYHTyHbS BKJIIOUAIOT, HO 0€3
orpanunuenusi, Kancun-E2-E1 Bupyca YukyHrynss mramma 37997 u Kancun-E2-E1 Bupyca
Yukynrynesa LR2006 OPY-1.

[TpuMepbl CTPYKTYPHOTO TOJIMIIETITHIAa BUPYCA BEHECYIIbCKOTO SHIEhATIOMUETUTA
JIoIIaed BKITrouaroT, Ho 6e3 orpanndenus, Kancua-E2-E1 Bupyca BeHecy . 1bCKOTro
sHuedamomuenuTa jgomasei mramma TC-83.

NnmtocTpaTuBHAS MTOCIEI0BATETBHOCTD CTPYKTYPHOTO ITOJIUIENTHAA BUpyca YUKYHTyHBA
npeacrasiieHa B Genbank nox Homepom gocryna No. ABX40006.1, v ormncana Huxe (SEQ
ID No.:1):
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mefiptqtfynrryqprpwtprptiqvirprprpqrqagqlaqlisavn
kltmravpqqkprrarknkkqkqgkqqapqnntngkkqppkkkpaqkkkk
pgrrermcmkiendcifevkhegkvtgyaclvgdkvmkpahvkgtidna
dlaklatkrsskydlecaqipvhmksdaskfthekpegyynwhhgavqy
sgerftiptgagkpgdsgrpifdnkgrvvaivigganegartalsvvtw
nkdivtkitpegaeewslaipvmcllanttfpcsqppctpecyekepee
tirmlednvmrpgyyqllgasltcsphrqrrstkdnfnvykatrpylah
cpdcgeghschspvalerirneatdgtlkiqvslqigiktddshdwtkl
rymdnhmpadaeraglfvrtsapctitgtmghfilarcpkgetltvgft
dsrkishscthpfhhdppvigrekthsrpghgkelpcstyvqstaatte
eievhmppdtpdrtimsqqsgnvkitvngqtvrykencggsnegltttd
kvinnckvdqchaavtnhkkwqynsplvprnaelgdrkgkihipfplan
vtervpkarnptvtygkngvimllypdhptllsyrnmgeepnyqeewvm
hkkevvltvpteglevtwgnnepykywpqlstngtahghpheiilyyye
lyptmtvvvvsvatfillsmvgmaagmemcarrrcitpyeltpgatvpf
llsliccirtakaatyqeaaiylwneqqplfwlqaliplaalivlencl
rllpcccktlaflavmsvgahtvsayehvtvipntvgvpyktlvnrpgy
spmvlemellsvtleptlsldyitceyktvipspyvkcegtaeckdknl
pdysckvftgvypfmwggaycfcdaentqlseahveksescktefasay
rahtasasaklrvlyqgnnitvtayangdhavtvkdakfivgpmssawt
pfdnkivvykgdvynmdyppfgagrpgqfedigsrtpeskdvyantqlv
lgrpavgtvhvpysqapsgtkywlkergaslqhtapfgcqiatnpvrav

ncavgnmpisidipeaaftrvvdapsltdmscevpacthssdfggvaii

Jpyras WUTIOCTpaTUBHAS MTOCIIEOBATEIILHOCTD CTPYKTYPHOTO IOJIMIIENITHIA BUPYCa
YukyHryHbs npeacrapieHa B Genbank mog Homepom goctyna No. ABX40011.1, u onrcana

"uxe (SEQ ID No.:2):
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mefiptqtfynrryqprpwaprptiqvirprprpqrqagqlaglisavn
kltmravpqqkprrorknkkqrqkkqapqndpkqkkqppqkkpaqkkkk
pgrrermcmkiendcifevkhegkvmgyaclvgdkvmkpahvkgtidna
dlaklafkrsskydlecaqipvhmksdaskfthekpegyynwhhgavqy
sggrftiptgagkpgdsgrpifdnkgrvvalvlgganegartalsvvtw
nkdivtkitpegaeewslalpvicllanttfpcsqppctpecyekepes
cpdcgeghschsplalerirneatdgtlkiqvslqiglktddshdwtkl
rymdshtpadaeragllvrtsapctitgtmghfilarcpkgetltvgft
dsrkishtcthpthheppvigrerthsrpghgkelpcstyvqstaatae
eievhmppdtpdrtlmtqqagnvkitvnggtvrykcncggsnegltttd
kvinnckidqchaavtnhknwqynsplvprnaelgdrkgkihipfplan
vtervpkarnptvtygkngvtmllypdhptllsyrnmgqepnyheewvt
hkkevtltvpteglevtwgnnepykywpqmstngtahghpheillyyye
lyptmtvvivsvasfvllsmvgtavgmcvcarrrcitpyeltpgatvpf
lIslicevrttkaatyyeaaaylwneqqplfwlqaliplaalivienvl
kllpcccktlaflavmsigahtvsayehvtvipntvgvpyktlvarpgy
spmvlemelqgsvtleptlsldyitceyktvipspyvkccgtaeckdksl
pdysckvftgvypfmwggaycfcdaentqlseahveksescktefasay
rahtasasaklrvlyqgnnitvaayangdhavtvkdakfvvgpmssawt
pfdnkivvykgdvynmdyppfgagrpgqfediqartpeskdvyantqlv
lgrpaagtvhvpysqapsgfkywlkergaslghtapfgcqiatnpvrav
ncavgnipisidipdaaftrvvdapsvtdmscevpacthssdfggvail
kytaskkgkcavhsmtnavtireadvevegnsqlqisfstalasaefrv
qvestqvhcaaachppkdhlvnypashttlgvqdisttamawvgkitgg
vglivavaalilivvicvsfsrh

HMnnroctpaTuBHas 1OCIEI0BATEIBHOCTD CTPYKTYPHOTO MOJIUIIEITHIA BUpyCa
BEHECY3JIbCKOT0 3HIehaIoOMHeIUTa Jomiaei nmpeacrarieHa Hwke (SEQ ID No.:3):
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mfpfqpmypmgpmpyrnpfaaprrpwiprtdpflamqvgeltrsmanlt
tkqrrdappegpsaakpkkeasqkqkgggqgkkkknqgkkkaktgppnp
kaqngnkkktnkkpgkrqrmvmklesdktfpimlegkingyacvvggkl
frpmhvegkidndvlaalktkkadkydleyadvpqnmradttkythekp
qgyyswhhgavqyengrftvpkgvgakgdsgrpildnqgrvvaiviggv
negsrtalsvvmwnekgvtvkytpenceqwslvttmcllanvtfpcaqp
picydrkpaetlamlsvnvdnpgydelleaavkcpgrkrrsteelfney
kltrpymarcircavgschspiaieavksdghdgyvrlqtssqygldss
gnlkgrtmrydmhgtikeiplhqvslytsrpchivdghgyfllarcpag
dsitmefkkdsvrhscsvpyevkfnpvgrelythppehgveqacqvyah
dagnrgayvemhlpgsevdsslvslsgssvtvtppdgtsalvececggt
kisetinktkqfsqctkkeqcrayrlqndkwvynsdklpkaagatlkgk
lhvpflladgkctvplapepmitfgfrsvslklhpknptylitrqlade
phythelisepavrnftvtekgwefvwgnhppkrfwaqetapgnphglp
hevithyyhrypmstilglsicaaiatvsvaastwlfcrsrvacltpyr
Itpnaripfclavlccartaraettwesldhlwnnnqqmfiigllipla
alivvtrllrcvecvvpflvmagaagagayehattmpsqagisyntivn
ragyaplpisitptkikliptvnleyctchyktgmdspaikccgsqect
ptyrpdeqckvitgvypfmwggaycfedtentqvskayvmksddcladh
aeaykahtasvqaflnitvgehsivttvyvngetpvnfngvkitagpls
tawtpfdrkivqyageiynydfpeygagqpgafgdigsrtvsssdlyan
tnlvlqrpkagaihvpytqapsgfeqwkkdkapslkftapfgceiytnp
iraencavgsiplafdipdalftrvsetptlsaaectlnecvyssdfgg
iatvkysasksgkcavhvpsgtatlkeaavelteqgsatihfstanihp
efrlgictsyvtckgdchppkdhivthpqyhaqtftaavsktawtwlts

llggsaviiiiglvlativamyvltngkhn
B ogHOM BapuaHTe OCYIIECTBICHUS EPBBIA yUaCTOK MPUCOESAUHEHUS COAEPIKUT

AMUHOTPYIITY, IPEANOYTUTEIbHO AMUHOTPYIITY OCTaTKa JIM3WHA. B 01HOM BapuaHTe
OCYIIIECTBJICHHSI BTOPOU Y4ACTOK IMPUCOCANHEHHS COJIEPIKUT CYIbTUIPHUIBHYIO TPYIIITY,
MPEANOYTUTENIBHO CYTb(OTUAPUIBHYIO TPYIITY HUCTEHUHA.

B oHOM BapuaHTe OCYIIIECTBIIEHUSI KOHBIOTHPOBaHKE O0JIee YeM JIBYX BEIIECTB (HAIpUMep,

AHTUT€HA Y CTPYKTYPHOT'O NOJUIIENITHIA BUpyca UNKYHTYHbS U1K BUPYCa BEHECYIIBCKOTO
sHIE(hATIOMUEIUTA JIOIIA 1) TOCPEACTBOM MEPBOT0 yYacTKa MPUCOEIMHEHHS I BTOPOTO
y4acTKa MPUCOEIUHEHUS JOCTUTAETCS C UCITOJIb30BAHUEM XMMHUYECKOTO KPOCC-JIMHKEPA.
ITpumepsl Kpocc-TMHKEpa BKIIOUAIOT, HO 0e3 orpanuuenus, SMPH, Sulfo-MBS, Sulfo-EMCS,
Sulfo-GMBS, Sulfo-SIAB, Sulfo-SMPB, Sulfo-SMCC, SVSB, SIA u npyrue Kpocc-JIMHKEPBI,
noctyrHbie oT pupMbl Pierce Chemical Company.

B cooTBeTCTBUY ¢ HACTOSIIIIUM U300PETEHUEM MOXKET OBITh OOecIIeueHa BUPYCOITOI00HAS
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yacTuia Bupyca YMKyHI yHbS MJTM BEHECY3JIbCKOT0 dHIIe(paoMUeMTa JoIaaeH, coaepkaias
CTPYKTYPHBIN IMOJIUIIENITU] BUpyca UNKYHTYHBS UM BEHECYDIILCKOTO dHIe(aToMUueMTa
JIOIIA/Ied U AaHTUT€H, TPU 3TOM yYKa3aHHBIA CTPYKTYPHBIN MOJMIENTHA BUpyca YUKYHTyHbS
WJIM BEHECY3JIbCKOTO HIE(hATIOMHUETUTA JIOIIAAeH U YKa3aHHbBINM aHTUT€H IKCIIPECCUPYIOTCS
B BUJIE THOpUIHOTO OenKa.

B oxHOM BapuaHTe OCYIIECTBIICHUSI aHTUT€H MOXET OBITh CIIUT C JTIOOBIM yU4aCTKOM
CTPYKTYPHOT'O TIOJIMITETITH/IA BUpYca YNKYHTYHBSI WIIM BEHECY3JIbCKOTO 3HIE(haIOMHUETUTA
nomaaei. HampuMep, aHTUTEH MOXKET OBITh HATIPSIMYIO MJIM OTIOCPETOBAHHO CBsI3aH ¢ N-
i C-KOHIOM CTPYKTYPHOTO MOJIUNENTHAA BUpYca UUKYHTYHbSI WM BEHECYITbCKOTO
sHIEehATIOMUENNTA JIOIIAICH, I aHTUTEH MOXKET OBITh BCTABJIEH B CTPYKTYPHBIN OEIOK
BUpyca UMKYHTYHBS WJIM BEHECYITbCKOTO HIE(PaTOMUETUTA JIOTIAICH.

B oHOM BapuaHTe OCYIIECTBIICHUS IO MEHBIIEH MEpPE OJIMH AHTUIE€H BCTABJIEH B E2
CTPYKTYPHOTO OelTka BUpyca UMKyHT'YHbBS UM BEHECY3JIbCKOTO SHIE(hATOMUEIIMTA JIOIIA ICH.
Hanpumep, B OTHOIIIEHUH CTPYKTYPHOTO Oesika BUpyca UUKYHTYHbS, [0 MEHBIIIEH MepPE OAUH
AHTUIEH BCTaBiieH Mex 1y ocrtaTtkaMu 519 u 520 SEQ ID No.1 v 2 (To ectb Mexay G B 519-
nosioxeHnu U Q B 520-nonoxxernuu SEQ ID No.1 wim 2); mexay ocratkamu 530 u 531 SEQ
ID No.1 nnu 2 (to ectb Mexay G B 530-niostoskennn U S B 531-nonoxenun SEQ ID No.1 nnu
2); mexay octatkamu 531 u 532 SEQ ID No.1 i 2 (To ectb Mexay S B 531-nojtoxeHuu u N
B 532-nonoxenun SEQ ID No.1 uiu 2); mexay octatkamu 529 u 530 SEQ ID No.1 wiu 2 (To
ectb Mexay G B 529-nonoxenuu U G B 530-nostoxkennu SEQ ID No.1 vy 2); uinu Mexay
ocratkamu 510 u 511 SEQ ID No.1 wim 2 (to ectb Mexay S B 510-nmonoxxennn u G B 511-
nosioxkennd SEQ ID No.1 unu 2); uim mexay octatkamu 511 u 512 SEQ ID No.1 v 2 (To
ectb Mex1y G B 5S11-monnoxennu U N B 512-nnonoxxennn SEQ ID No.1 v 2); wim Mexay
ocratkaMu 509 1 510 SEQ ID No.1 unu 2 (To ectb Mexay Q B 509-nonoxenuu u S B 510-
nojoxxenur SEQ ID No.1 wnu 2).

Harmpumep, B OTHOIIIEHUH CTPYKTYPHOTO OeJTKa BUPyCa BEHECYTbCKOTO JHIIE(haTOMHUETTUTA
JIOIIAJEH, II0 MEHBIIIEH MEPE OJIMH AHTUTEH BCTABJIEH My octaTtkamMu 517 u 518 SEQ ID
No.3 (to ectb Mmexay G B 517-ntostoxxkenuu u S B 518-ntonnoxennn SEQ ID No.3); mexnay
ocratkaMu 518 1 519 SEQ ID No.3 (To ectb Mexay S B 518-110J105k€HMU U S B 519-1107105)K€HUM
SEQ ID No.3); mexay octatkamu 519 1 520 SEQ ID No.3 (To ectb Mexay S B 519-1105105)KeHUU
u V B 520-nonoxennn SEQ ID No.3); mexay octatkamu 515 u 516 SEQ ID No.3 (To ecTb
Mexay L B 515-nmonoxxennn u S B 516-nonoxenun SEQ ID No.3); mexay octaTkamu 516 u
517 SEQ ID No.3 (To ectb Mexay S B 516-nonoxennn u G B 517-nonoxenuun SEQ ID No.3);
Mexay ocratkamu 536 u 537 SEQ ID No.3 (to ectb mexay C B 536-1nioyioxenud u G B 537-
nostoxkennd SEQ ID No.3); mexnay octatkamu 537 u 538 SEQ ID No.3 (to ectb mexnay G B
537-nonoxenuu u G B 538-nostoxkenun SEQ ID No.3); mexxny ocratkamu 538 u 539 SEQ ID
No.3 (To ectb Mexay G B 538-nostoxxeHnnd U T B 539-nonoxxennn SEQ ID No.3).

I'nOpuaHbIl 6ETOK MOXKHO 3KCIPECCUPOBATH C TPUMEHEHUEM OOIECTIPUHSITHIX B JAHHOM
o0acTu MeToa0B. [J1s1 aKcIpeccuy THOPUIHOTO OeTKa MOXKHO MCIIOJIb30BATh Pa3IMUHbBIC
cucteMbl skcpeccun. Hanmpumep, rubpuaHblil 6e10K MOXKHO 3KCHPECCUPOBATH B KIIETKAX
293, kiretkax Sf9 mmm E. coli.

[Tonunentua, nony4yeHHsi U3 BUpyca YukyHrynbs (CHIKV) unu Bupyca BeHECy3JIbCKOTO
sHuedamomuenuta omaseii (VEEV), MOXeT mpeacTaBiasaTh cOOOM MPUPOIHBII BUPYCHBIH
MTOJIUIIETITU/T UM €TI0 MOAUMUIIMPOBAHHBIN TTojIienTia. Kpome Toro, moaumnenTu,
MOJIYYEHHBIN U3 AaHTUTE€HA MAJISIPUU, MOKET MPEACTABIATh COOON MTPUPOIHBIN MOJIUIETITU]
WA MOJU(ULMPOBAHHBIN TTOJIUTIENITHT IIPUPOIHOTO MOJIUIETUIA, UTH (hparMeHT ITPUPOTHOTO
MTOJIMTIETI TUA UJTH MOTU(UIMPOBAHHOTO ienTraa. Mo auduimpoBaHHBIN TOIMIICTITHI MOXKET
MPEICTABISATh COOOM (pparMeHT MPUPOTHOTO CTPYKTYPHOTO MOJMIENTHIA BUPYCA.
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B ogHOM BapuaHTe OCYIIECTBICHUS MOAU(PUIMPOBAHHBIN IMOJIUIIETITU]L, TOJTYYSHHBIN U3
AHTUT€HA MAJISIPUM, COJIEPKUT AMUHOKHUCIIOTHYIO MOCIIEI0BATEIBHOCTD, KOTOPAS, ITO MEHBIIIEH
mepe, Ha 70%, 75%, 80%, 85%, 90%, 95% vwnn 98% vneHTHYHAa aMUHOKUCIIOTHOMN
MOCJIEAOBATEIILHOCTH IIPUPOAHOTO MOJIUNENTUAA. B OTHOM BapuaHTe OCYyLIECTBIICHUS
MOU(PULIMPOBAHHBIN MENTH/I, OJIYUYEHHBIN U3 aHTUT€HA MaJIsIpyUM, IPeACTaBIsIeT COOOM
MYTaHT, B KOTOpOoM He 0oJiee 10% aMUHOKUCIIOT yIaJIeHbI, 3aMEILeHbI W/WITH 100aBJIEHBI, TIO
CPABHEHUIO C IPUPOAHBIM IOJUIENITUIOM, ITOJIYYEHHBIM U3 AHTUT€HA MAJISIPUU.

B cityuae, korja nonurnenTua, NOJIy4eHHbIN U3 BUPYCa, KOHBIOTUPOBAH C TOJIUIIENITUIOM,
MOJIYYEHHBIM U3 AHTUT€HA, MOYKHO UCIIOJIb30BATh JIMHKEPHBIN nenTul, BKiIwvas SG, GS,
SGG, GGS SGSG u TRGGS. ITprmepbl KOHBIOTMPOBAHUS MOJIUIIENTHIA, TOJTYYEHHOTO U3
BUpYyca (Ha3biBaeMOro Huxe Kak «PFV»), ¢ monunentuaoM, Nojay4eHHbIM U3 AHTUT€HA
(Ha3pIBaeMbIM HUXE Kak «PFA»), BkiTtouatoT, HO 6e3 orpanndyenus: PFV-SG-PFA-GS-PFV;
PFV-SG-PFA-GGS-PFV; PFV-SSG-PFA-GS-PFV; PFV-SGG-PFA-GGS-PFV; PFV-SGSG-
PFA-GS-PFV; u PFA-SGG-PFA-TRGGS-PFV.

B ogHOM BapuaHTe OCYIIECTBIECHUS HACTOsIIIIEe U300peTeHre odecrneynBaeT
BUPYCOIOI00HYIO YACTUILY, COAEPKAIILYIO THOPUIHBIN O€TOK MOJMIIeNTHAA, TOJIyYeHHOT O
u3 BUupyca Yukynrynssi (CHIKV) uiam BUpyca BeHecy3IbCKOTo 3HLEehATOMUETUTA JToIIaaei
(VEEV), u nnoymrienTyaa, oJy4eHHOr0 U3 aHTUIeHA MAJISIPUH, IIPH 3TOM BUPYCOITO100HAS
YaCTHIA TTOJTy4YeHA ITyTeM TPaHCHEKIMY IKCITPECCUPYIOIIETO BEKTOPA, COIEPIKAIIETO MOJIEKYITY
HYKJIEMHOBOW KHUCJIOTBI, COOTBETCTBYIOLIYIO AMUHOKHUCIIOTHON IMOCIIEN0BATEIBHOCTH,
npeacrasiieHHon SEQ ID NO. 28, 31, 34, 37, 39, 41 wiu 43, B KIETKY MJIEKOIIUTAIOLIETO
(manmpumep, kitetky 293F). Uto kacaeTcs 3TOro BapuaHTa OCYIIECTBIIEHUS,
MOIM(UIMPOBAHHBINA THOPUIHBIN OEJTOK MOXKET OBITh TAK)KE UCTIOJIB30BAH IS
BUPYCOTIOAOOHOM YaCTHUI[bI, 00ECIIEYeHHON HACTOSIIIUM U300peTeHUEM, KOTOPasi MOXKET ObITh
MOJIyyeHa MmyTeM TPpaHCHEKIUU KIETKU MJIEKOIUTAIOIIEro (Hanpumep, kieTku 293F)
3KCIPECCUPYIOIINM BEKTOPOM, COAEPKAIIMM MOJIEKYJTy HYKIIEMHOBOM KUCIIOTHI,
COOTBETCTBYIOILIYI0 aMUHOKHUCIIOTHOM ITOCIIEIOBATEIILHOCTH, KOTOpasi, 10 MEHBIIIEH Mepe,
Ha 70%, 75%, 80%, 85%, 90%, 95% vnun 98% waentuuna SEQ ID NO. 28, 31, 34, 37, 39, 41
uiu 43.

B o1HOM BapuaHTe OCYILIECTBIIEHHUS] HACTOSIIIIEE U300 PETEHHE 00ECTIeYMBAET
BUPYCONOJO0HYIO YACTULY, COIEPIKALILYIO WIM COCTOSIIYIO U3:

OJHOTO WJIM HECKOJIBKUX KarcuoB Bupyca YukyHrynnsa (CHIKV) unu Bupyca
BEHeCYy3JIbCKOT0 3HIehamomuenuTa jgomaneit (VEEV);

onHoro uiu HeckoJbkuX E1 Bupyca Uukynrynbs (CHIKV) uim Bupyca BEHECy31bCKOTO
sHiedanomuenuTa gomanaei (VEEV); u

oxHoro uiM Heckosbkux E2 Bupyca Yukynrynssa (CHIKV) ninu Bupyca BeHeCy31bCKOTO
sHuedanomuenuTa jgomanaei (VEEV), mpu 3ToM anTureH Majispuu BcrabiieH B E2 Bupyca
Yukynarynss (CHIKV) umu Bupyca BeHecyanbckoro sHiedamomuenura aomanae (VEEV).
Hanpumep, HacTrositiee n300peTeHre o0ecrneunBaeT BUPYCONO100HY IO YACTHILY, COACPIKALILYIO
WJIM COCTOSIIIYIO U3:

240 xancunos Bupyca YukyHrynbst (CHIKV) viam BUpyca BeHeCy3IbCKOT 0 SHLEPaTOMUETUTA
nmomageit (VEEV);

240 E1 Bupyca Yukynrynass (CHIKV) uinm BUupyca BeHECyaJIbCKOTO IHIE(haTOMUeTUTa
nomanen (VEEV); n

240 E2 Bupyca Yukynrynabst (CHIKV) uinm BUpyca BeHECyaJIbCKOTO IHIE(haTOMUETUTa
nomaaeit (VEEV), mpu 5TOM aHTUT'€H MJISIPYK BCTaBJIEH B Kbl U3 E2 BUpyca YuKyHryHbs
(CHIKV) unu BUpyca BeHecy3JIbcKoro HIedhanomuenuTa jgomaneit (VEEV).

B sTom BapuaHnTe ocyiiectBiieHus1 E2, B KOTOPBIN BCTaBJIEH AHTUTE€H, MOXKET COCTOSITh U3
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AMHUHOKMCIIOTHOM MOCIEN0BATEIBHOCTH, ITpeacTaBieHHon SEQ ID No.50; E1 MoxeT cocTosiTh
Y3 AMUHOKHUCIIOTHOM MMOCIIeI0BATEIbHOCTH, peacTaBieHHON SEQ ID No.51; u kancua MoxeT
COCTOSITh U3 AMUHOKUCIIOTHOM TTOCIIENOBATEIBbHOCTH, IpeacTtaBiiecHHOoM SEQ ID NO.: 52; unu

E2, B KOTOPBIN BCTABIIEH AHTUIE€H, MOXKET COCTOATh U3 AMUHOKHUCIIOTHOMN
Mocyea0BaTeIbHOCTH, NipeactaBieHHon SEQ ID NO.53; E1 MoxkeT cocTosATh U3
AMUHOKHUCIIOTHOW MOCIIeI0BATENbHOCTH, IpeacTtaBieHHon SEQ ID NO.54; u karicua MOXeT
COCTOSITh U3 AMUHOKHCIIOTHOM MOCIEA0BATENBHOCTH, peacTasiieHHor SEQ ID NO.55.

Kpome Toro, uto kacaercs 3Toro BapuaHTa OCyIIeCTBICHUS, MOAU(PUIIMPOBAHHBIN KATICU]T
Bupyca Yukyarynbs (CHIKV) unu Bupyca BeHeCy3Ib5CKOT0 SHIE(PaTOMHUETUTA JIOMIAaeH
(VEEV), momudunupoBanssiii E1 Bupyca Uukynrynss (CHIKV) uimy BUpyca BEHECY IbCKOTO
sHuedanomuenura jgomaaeit (VEEV), u monudmpiposannsiii E2 Bupyca UukyHrynbst (CHIKV)
WJINM BUpYyCa BEHECY3JIbCKOTO 3HLEedanmomuenura jgommaaen (VEEV) MoXHO UCTIONBb30BATH 151
BUpyconoao0Hoi yactuipl. Hampumep, MoauuumpoBaHHbIN Karicul BUpyca YUKYyHTYHbs
(CHIKV) uimi BUpyca BeHeCyaTbCcKoro sHiedatomuenuTa jtomaae (VEEV) MoxeT comepkath
AMHUHOKHUCIIOTHYIO ITOCIIEA0BATEIILHOCTD, KOTOpas, 110 MeHblern Mepe, Ha 70%, 75%, 80%,
85%, 90%, 95% v 98 % UIEHTUYHA AMUHOKUCIIOTHOM MIOCJIEI0BATEIIbHOCTH, IPEICTABIICHHON
SEQ ID NO.: 52 unu SEQ ID No.:55; monudunmpoBannsiit E1 Bupyca HUukyurynbss (CHIKV)
WK BUpYycCa BEHECYAIbCKOTO 3HIedamomuenura yiomaaeh (VEEV) MoxeT conepkath
AMUHOKMCIIOTHYIO TTOCIIEI0OBATEIILHOCTh, KOTOpas, M0 MeHblen Mmepe, Ha 70%, 75%, 80%,
85%,90%, 95% vinv 98 % uneHTUYHAa AMUHOKUCIIOTHOM IOCIIEA0BATEIBHOCTH, IIPEACTABIEHHON
SEQ ID NO.: 51 umm SEQ ID No.:54; w/unu monudunupoBanubiii E2 Bupyca UUKyHTyHbBs
(CHIKV) unu BUpyca BeHecyaJ1bckoro 3HuedanomuenuTa jJomaseii (VEEV) moxeT comepxaTh
AMUHOKHUCIIOTHYIO TTOCIIEA0BATEIILHOCTD, KOTOpas, 10 MeHbIern Mepe, Ha 70%, 75%, 80%,
85%, 90%, 95% v 98 % WIEHTUYHA AMUHOKHUCIIOTHOM MOCIIEI0BATEIBHOCTH, TPEICTABIIEHHON
SEQ ID NO.: 50 uinu SEQ ID No.:53.

Taxxe, mogudummpoBanusiii kancun, E1 umn E2 MmoryT npeactasisite coO0ii MyTaHT, B
KOTOpOM He 6oi1ee 10% aMUHOKUCIIOT yAaJIeHbl, 3aMEIIeHbI U/WJIH T00aBJIEHBI 10 CPABHEHUIO
C KaIrcuaoM, COCTOSIIMM U3 AMUHOKHUCIOTHOM MOCIIE0BATEIILHOCTH, ITpecTaBieHHON SEQ
ID NO.: 52 unu SEQ ID No.:55; El, cocTosiiuM U3 aMMHOKHCIIOTHOM ITOCIIEJOBATEIbHOCTH,
npeacraBiieHHON SEQ ID NO.: 51 uimu SEQ ID No.:54; u/vuimu E2, cocTosimum u3
AMUHOKMCIIOTHOM nocieaoBaTenbHOCTH, nipeactaBieHHon SEQ ID NO.: 50 wiu SEQ ID No.:
53.

(2) HykneoTtu1, BEKTOP, KIETKA-XO35IUH

Bo BTOpOM acniekte HacTosilee M300peTeHre 0OeCcTIeunBaAET MOJIEKYJTy HYKJIEMHOBOM
KHUCJIOTBI, KOTOpas pa3paboTaHa JJIs IKCITPECCUU YACTHIIbI, 00€CTIEYeHHOM B TIEPBOM ACTIEKTE
HACTOSIIIETO U300peTEeHHUS.

B ogHOM BapuaHTe OCYIIECTBIICHUS HACTOSIIIEE U300PETEHHE 00ECTIeUnBAET MOJIEKYITY
HYKJIEMHOBOW KHUCIIOTBI, COAEPKALTYIO HYKJIIECOTUAHYIO TTOCIIEIOBATEIIBHOCTD, KOTOPAs
KOAUpPYyeT BUpyconoao0Hyto yactuny Bupyca Yukyarynns (CHIKV) unu Bupyca
BEHeCy3JIbCKOT0 2HIehanmomuenuTa jgomaneit (VEEV), kak onrcaHo BhIIIIE.

[TpuMepbl HYKJIEOTUAHOM TTOCIEA0BATEIBHOCTH, KOTOPAs KOJAUPYET BUPYCOIOI00HYIO
yacTuiy Bupyca YUKyHTYHBSI UJIM BUPYCa BEHECY3JIbCKOTO SHIEhATOMUETIUTA JTOIIAICH,
BKJIFOYAIOT, HO 0€3 OTpaHUYEHMUs], HYKJICOTHUIHYIO IMOCIIeI0BATEIbHOCTh, KOJIUPYIOIIYIO
000510uKy BUpyca YUKYHTyHBs mITamMMa 37997; HyKJIIEOTUIHYIO TTOCIIEI0BATEIbHOCTD,
KOJMPYIOILYIO KaIllCua-000704YKy BUpyca YUKYHTYHbs mTaMMa 37997; HyKI€OTUIHYIO
MOCIIeI0BATENIbHOCTh, KOJIUPYIOIIYIO 000J10UKy BUpyca UukyHTyHbs mTamma LR2006 OPY -
1; HyKJIEOTUTHYIO MOCIIEA0BATEIBHOCTD, KOJUPYIOIIYIO KAICH1-00010UKyY BUpyca UUKYHTYHBS
mramma LR2006 OPY-1; HyKJIEOTUIHYIO MTOCIEI0BATEIbHOCTD, KOAUPYIOIILYIO 000JI0UYKY
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BHpYCa BEHECY3JIbCKOT0 3HIehanmomuenuTa jgomaaed mramma TC-83; 1 HyKIeOTUIHYIO
MIOCIIEA0BATEIBHOCTD, KOAUPYIOLIYIO KAIICUI-000JI0UKY BUPYCa BEHECYIIBCKOTO
sHuedamoMuenuTa jomaaed mramma TC-83.

Yro kacaercs Bupyca UMKyHIyHbsI, WIUTFOCTPATUBHAS HYKJIEOTUIHAS ITOCIIEI0BATEIILHOCTD,
KOTOpasi Koaupyer 000104Ky, onrcana Huxe (SEQ ID No.:4):
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Atgagcctecgeccteecggtettgtgectgttggcaaacactacattee
cctgctctcagecgecttgeacaccctgetgetacgaaaaggaaccgga
aagcaccttgegcatgettgaggacaacgtgatgagacccggatactac
cagctactaaaagcatcgetgacttgetctceccaccgecaaagacgea
gtactaaggacaattttaatgtctataaagccacaagaccatatctage
tcattgtcctgactgecggagaagggcattcgtgecacagecctatcgea
ttggagcgcatcagaaatgaagcaacggacggaacgcetgaaaatccagg
tctetttgcagatcgggataaagacagatgacagecacgattggaccaa
gctgegctatatggatagecatacgecageggacgeggagegagecgga
ttgcttgtaaggacttcagcaccgtgcacgatcaccgggaccatgggac
actttattctcgcccgatgeccgaaaggagagacgcetgacagtgggatt
tacggacagcagaaagatcagccacacatgcacacacccgttccatcat
gaaccacctgtgataggtagggagaggottccactctcgaccacaacatg
gtaaagagttaccttgcagcacgtacgtgcagagcaccgetgecactge
tgaggagatagaggtgocatatgcccccagatactcctgaccgeacgcetg
atgacgcagcagtctggcaacgtgaagatcacagttaatgggcagacgg
tgcggtacaagtgcaactgecggtggctcaaacgagggactgacaaccac
agacaaagtgatcaataactgcaaaattgatcagtgccatgcetgeagte
actaatcacaagaattggcaatacaactcccctttagtcccgegeaacg
ctgaactcggggaccgtaaaggaaagatccacatcecattcceattgge
aaacgtgacttgcagagtgccaaaagcaagaaaccctacagtaacttac
ggaaaaaaccaagtcaccatgctgctgtatcctgaccatccgacactcet
tgtcttaccgtaacatgggacaggaaccaaattaccacgaggagtgggt
gacacacaagaaggaggttaccttgaccgtgcectactgagggtctggag
gtcacttggggcaacaacgaaccatacaagtactggecgcagatgtcta

cgaacggtactgctcatggtcacccacatgagataatcttgtactatta

tgagctgtaccccactatgactgtagtcattgtgtcggtggcctegttc
gtgcttctgtcgatggtgogcacagcagtgggaatgtgtotgtocgeac

ggcgcagatgcattacaccatatgaattaacaccaggagccactgttce
cttcctgetcagectgcetatgetgegtcagaacgaccaaggeggecaca
tattacgaggctgcggcatatctatggaacgaacagcageccctgttct
ggttgcaggctcttatccegetggecgecttgategtectgtgcaactg
tctgaaactcttgecatgetgetgtaagaccctggcttttttagecgta
ttttgagcatcggtgcccacactgtgagegegtacgaacacgtaacagt
gatcccgaacacggtgggagtaccgtataagactcttgtcaacagaccg
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ggttacagccccatggtgttggagatggagctacaatcagtcaccttgg
aaccaacactgtcacttgactacatcacgtgcgagtacaaaactgtcat
ccecteccegtacgtgaagtgctgtggtacagcagagtgcaaggacaag
agcctaccagactacagcetgcaaggtctttactggagtctacccattta
tgtggggcggcgectactgcttttgcgacgecgaaaatacgcaattgag
cgaggcacatgtagagaaatctgaatcttgcaaaacagagtttgcatcg
v gcctacagageccacaccgeatcggegteggegaagetecgegtecttt
accaaggaaacaacattaccgtagctgectacgctaacggtgaccatge
cgtcacagtaaaggacgccaagtttgtcgtgggcccaatgtectecgee
tggacaccttttgacaacaaaatcgtggtgtacaaaggegacgtctaca
5 acatggactacccaccttttggcgcaggaagaccaggacaatttggtoa
cattcaaagtcgtacaccggaaagtaaagacgtttatgccaacactcag
ttggtactacagaggccagcageaggeacggtacatgtaccatactete
aggcaccatctggcttcaagtattggctgaaggaacgaggageatcget
" acagcacacggcaccgttcggttgccagattgcgacaaacccggtaaga
gctgtaaattgegetgtggggaacataccaatttccatcgacatacegg
atgcggcectttactagggttgtcgatgeaccctctgtaacggacatgte
25 atgcgaagtaccagcectgeactcactcctcegactttgggggcgtegec
atcatcaaatacacagctagcaagaaaggtaaatgtgcagtacattcga
tgaccaacgccgttaccattcgagaagccgacgtagaagtagaggggaa
ctcccagetgeaaatatecttctcaacageectggeaagegecgagttt
” gcgegtgcaagtgtgctccacacaagtacactgegeagecgeatgecac

cctccaaaggaccacatagtcaattacccageatcacacaccacccttg

gggtccaggatatccacaacggeaatgtettgggtecagaagattacgg

35 gaggagtaggattaattgttgctgttgctgccttaattttaattgtegt

gctatgegtgtegtttagcaggceac
Yro kacaercs Bupyca YMKyHTYHbS, €II€ OJIHA UILUTIOCTPATUBHASL HYKJIEOTUIHAS
MOCIIEI0BATENIbHOCTh, KOTOPasi KOAUPYET 000J10uKy, omucaHa Huxke (SEQ ID No.:5):

40

45
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Atgagtcttgccatcccagttatgtgectgttggcaaacaccacgttee
cctgetecccageccecttgecacgecectgetgetacgaaaaggaaccgga
ggaaaccctacgcatgcttgaggacaacgtcatgagacctgggtactat
cagctgctacaagcatccttaacatgttctccccaccgecagegacgea
gacaccaaggacaacttcaatgtctataaagccacaagaccatacttag
ctcactgtcccgactgtggagaagggcactcgtgecatagtececcgtage
actagaacgcatcagaaatgaagcgacagacgggacgctgaaaatccag
gtctecttgecaaatcggaataaagacggatgacagecacgattggacca
agctgcgttatatggacaaccacatgccagcagacgcagagagggocgggs
ctatttgtaagaacatcagcaccgtgtacgattactggaacaatgggac
acttcatcctggceccgatgtccaaaaggggaaactctgacggtgggatt
cactgacagtaggaagattagtcactcatgtacgcacccatttcaccac
gaccctectgtgataggtcgggaaaaattccattcccgaccgeageacg
gtaaagagctaccttgcagcacgtacgtgcagagceaccgecgcaactac
cgaggagatagaggtacacatgcccccagacaccectgatcgeacatta
atgtcacaacagtccggcaacgtaaagatcacagtcaatggecagacgg
tgcggtacaagtgtaattgcggtggctcaaatgaaggactaacaactac
agacaaagtgattaataactgcaaggttgatcaatgtcatgececgeggte
accaatcacaaaaagtggcagtataactccectctggtecccgegtaatg
ctgaacttggggaccgaaaaggaaaaattcacatceccgttteccgetggce
aaatgtaacatgcagggtgcctaaagcaaggaaccccaccgtgacgtac
gggaaaaaccaagtcatcatgctactgtatcctgaccacccaacactee
tgtcctaccggaatatgggagaagaaccaaactatcaagaagagtgggt
gatgcataagaaggaagtcgtgctaaccgtgccgactgaagggctegag
gtcacgtggggcaacaacgagecgtataagtattggecgeagttatcta
caaacggtacagcccatggccacccgeatgagataattctgtattatta
tgagctgtaccccactatgactgtagtagttgtgtcagtggecacgtte
atactcctgtcgatggtgggtatggcageggggatgtgcatgtgtgeac
gacgcagatgcatcacaccgtatgaactgacaccaggagcetaccgteee
tttcctgettgettagectaatatgetgcatcagaacagcetaaagegge
cacataccaagaggctgcgatatcctgtggaacgageagcaacctttgt
tttggctacaagcececttattccgetggeageectgattgttctatgecaa
ctgtctgagactcttaccatgetgetgtaaaacgttggcttttttagee
gtaatgagcgtcggtgcccacactgtgagegegtacgaacacgtaacag
tgatcccgaacacggtgggagtaccgtataagactctagtcaatagace
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tggctacagccccatggtattggagatggaactactgtcagteactttg
gagccaacactatcgcttgattacatcacgtgegagtacaaaaccgtca
tccegtetecgtacgtgaagtectgeggtacagecagagtgcaaggacaa
aaacctacctgactacagctgtaaggtcttcaccggegtctacccattt
tgtggggcggcgcectactgcttctgecgacgetgaaaacacgeagttgag
cgaagcacacgtggagaagtccgaatcatgcaaaacagaatttgeatca
P gcatacagggctcataccgcatctgeatcagetaageteegegtecttt
accaaggaaataacatcactgtaactgcectatgcaaacggegaccatge
cgtcacagttaaggacgccaaattcattgtggggccaatgtcttcagee
tggacacctttcgacaacaaaattgtggtotacaaaggtgacgtctata
B acatggactacccgccectttggegcaggaagaccaggacaatttggcga
tatccaaagtcgcacacctgagagtaaagacgtctatgctaatacacaa
ctggtactgcagagaccggctgtgggtacggtacacgtgccatactcte
aggcaccatctggctttaagtattggctaaaagaacgeggggcegteget

20
gcagcacacagcaccatttggetgccaaatagcaacaaacccggtaaga
gcggtgaactgegecgtagggaacatgeccatctccatcgacataccgg
aagcggccttcactagggtegtcgacgegecctctttaacggacatgte

25 gtgcgaggtaccagectgeacccattectcagactttgggggecgtegec
attattaaatatgcagccagcaagaaaggcaagtgtgcggtgcattcga
tgactaacgccgtcactattcgggaagcetgagatagaagttgaagggaa
ttctcagcetgcaaatctctttctcgacggecttageccagegecgaatte

v cgcgtacaagtctgttctacacaagtacactgtgcagecgagtgccace
ccccgaaggaccacatagtcaactacccggegtcacataccaccctcgg

ggtccaggacatctccgetacggegatgteatgggtgcagaagatcacg

35 ggaggtgtgocactggttgttactgttgccgeactgattctaatcgteg

tgctatgegtgtegttcagcaggeac
Yro kacaercs BUpyca UUKYHTYHbS, WJUTIOCTPATUBHAS HYKJIEOTUIHAS TTOCIIEI0BATEIbHOCT,
KOTOpas KOJMPYET Karcua-o000104ky, onucaHa Huwxke (SEQ ID No.:6):

40

45

Crp.: 23



RU 2702163 C2

atggagttcatcccgacgcaaactttctataacagaaggtaccaaccccgaccctgggecccacgeccta
caattcaagtaattagacctagaccacgtccacagaggcaggctgggcaactcgeccagetgatctecge
agtcaacaaattgaccatgcgcgceggtacctcaacagaagectcgcagaaatcggaaaaacaagaagceaa
aggcagaagaagcaggcgccgceaaaacgacccaaagcaaaagaagcaaccaccacaaaagaagecggcte
5 aaaagaagaagaaaccaggccgtagggagagaatgtgcatgaaaattgaaaatgattgeatcttcgaagt
caagcatgaaggcaaagtgatggoctacgeatgectggtgggogataaagtaatgaaaccageacatgtg
aagggaactatcgacaatgccgatctggctaaactggectttaageggtcgtctaaatacgatcttgaat
gtgcacagataccggtgcacatgaagtctgatgectcgaagtttacccacgagaaacccgaggggtacta
taactggcatcacggagcagtgcagtattcaggaggccggttcactatcccgacgggtgcaggeaagecg
ggagacagcggcagaccgatcttcgacaacaaaggacgggtggtgoccatcgtectaggagggeccaacg
0 aaggtgcccgeacggcecctetecgtggtgacgtggaacaaagacatcgtcacaaaaattacccctgaggg
agccgaagagtggagcectcgeccteceggtcttgtgectgttggcaaacactacattccectgetetcag
ccgecttgeacaccetgetgetacgaaaaggaaccggaaagceaccttgegeatgettgaggacaacgtga
tgagacccggatactaccagctactaaaagcatcgetgacttgctctccccaccgecaaagacgeagtac
taaggacaattttaatgtctataaagccacaagaccatatctagctcattgtcctgactgecggagaaggg
/5 cattcgtgccacagcecctatcgceattggagegeatcagaaatgaagcaacggacggaacgcetgaaaatee
aggtctctttgcagatcgggataaagacagatgacagccacgattggaccaagcetgegctatatggatag
ccatacgccagcggacgceggagegagecggattgettgtaaggacttcagecaccgtgecacgatcaccggg
accatgggacactttattctcgcccgatgecccgaaaggagagacgetgacagtgggatttacggacagea
gaaagatcagccacacatgcacacacccgttccatcatgaaccacctgtgataggtagggagaggttcca
ctctcgaccacaacatggtaaagagttaccttgcagcacgtacgtgcagagecaccgcetgecactgetgag
20 gagatagaggtgcatatgcccccagatactcctgaccgeacgcetgatgacgecageagtctggeaacgtga
agatcacagttaatgggcagacggtgcggtacaagtgcaactgcggtggctcaaacgagggactgacaac
cacagacaaagtgatcaataactgcaaaattgatcagtgccatgcetgcagtcactaatcacaagaattgg
caatacaactcccctttagtcccgegceaacgetgaactcggggaccgtaaaggaaagatccacatcecat
tccecattggceaaacgtgacttgcagagtgccaaaagcaagaaaccctacagtaacttacggaaaaaacca
agtcaccatgctgctgtatcctgaccatccgacactcttgtcttaccgtaacatgggacaggaaccaaat
taccacgaggagtgggtgacacacaagaaggaggttaccttgaccgtgcctactgagggtctggaggtca
cttggggcaacaacgaaccatacaagtactggecgeagatgtctacgaacggtactgctcatggtcacce
acatgagataatcttgtactattatgagctgtaccccactatgactgtagtcattgtgtcggtggccteg
ttcgtgcttetgtcgatggtgggcacageagtgggaatgtgtgtotgcgcacggegeagatgeattacac
catatgaattaacaccaggagccactgttcecttcctgetcagectgcetatgetgegtcagaacgaccaa
30 ggcggcecacatattacgaggetgcggcatatctatggaacgaacageageccctgtictggttgcaggcet
cttatcccgetggecgecttgatcgtectgtgcaactgtctgaaactcttgecatgetgetgtaagacee
tggcttttttagecgtaatgageatcggtgeccacactgtgagegegtacgaacacgtaacagtgatcce
gaacacggtgggagtaccgtataagactcttgtcaacagaccgggttacagecccatggtgttggagatg
gagctacaatcagtcaccttggaaccaacactgtcacttgactacatcacgtgcgagtacaaaactgtca
tceecteccegtacgtgaagtgctgtggtacagecagagtgcaaggacaagagectaccagactacagetg
caaggtctttactggagtctacccatttatgtgggocgaocgectactgcettttgegacgecgaaaatacg
caattgagcgaggcacatgtagagaaatctgaatcttgcaaaacagagtttgcatcggectacagagecc
acaccgceatcggegtcggegaagetecgegtcctttaccaaggaaacaacattaccgtagetgectacge
taacggtgaccatgccgtcacagtaaaggacgccaagtttgtcgtgggocccaatgtectcegectggaca
ccttttgacaacaaaatcgtggtgtacaaaggcgacgtctacaacatggactacccaccttttggegeag
40 gaagaccaggacaatttggtgacattcaaagtcgtacaccggaaagtaaagacgtttatgccaacactca
gttggtactacagaggccagcagcaggcacggtacatgtaccatactctcaggcaccatctggcttcaag
tattggctgaaggaacgaggageatcgetacagcacacggeaccgticggttgccagattgegacaaace
cggtaagagctgtaaattgecgctgtggggaacataccaatttccatcgacataccggatgeggectttac
tagggttgtcgatgcaccctctgtaacggacatgtcatgegaagtaccagectgeactcactcctecgac
tttgggggcgtcgecatcatcaaatacacagetagcaagaaaggtaaatgtgecagtacattcgatgacca
acgccgttaccattcgagaagccgacgtagaagtagaggggaactcccagetgcaaatatcecttctcaac
agccctggeaagegecgagtttcgegtgcaagtgtgctccacacaagtacactgegeagecgeatgecac
cctccaaaggaccacatagtcaattacccagcatcacacaccacccttggggtccaggatatatccacaa

25
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cggcaatgtcttgggtecagaagattacgggaggagtaggattaattgttgctgttgctgecttaatttt

aattgtggtgctatgegtgtegtttagcaggeactaa.
Uro kacaercs Bupyca YMKyHTYHbS, €IIe O/IHA UILUTIOCTPATUBHAS HYKJICOTUIHAS

MOCIIeI0BATENIbHOCTh, KOTOPAasi KOAUPYET Karcua-000104ky, omcana Huwxke (SEQ ID No.:7):

Crp.: 25



10

5

20

25

30

35

40

45

RU 2702163 C2

atggagttcatcccaacccaaactttttacaataggaggtaccagectcgaccctggactecgegeccta
ctatccaagtcatcaggcccagaccgegecctcagaggcaagetgggcaacttgeccagetgatctcage
agttaataaactgacaatgcgcgceggtaccacaacagaagccacgcaggaatcggaagaataagaagceaa
aagcaaaaacaacaggcgecacaaaacaacacaaatcaaaagaagcagecacctaaaaagaaaccggcetc
aaaagaaaaagaagccgggccgceagagagaggatgtgcatgaaaatcgaaaatgattgtattttcgaagt
caagcacgaaggtaaggtaacaggttacgegtgcctggtggoooacaaagtaatgaaaccageacacgta
aaggggaccatcgataacgcggacctggecaaactggcectttaageggtcatctaagtatgaccttgaat
gcgegceagataccegtgeacatgaagtecgacgcettcgaagttcacccatgagaaaccggaggggtacta
caactggcaccacggagcagtacagtactcaggaggecggttcaccatccctacaggtgetggcaaacca
ggggoacagcggceagaccgatcticgacaacaagggacgegtggtggccatagtcttaggaggagctaatg
aaggagcccgtacagecctetcggtggtgacctggaataaagacattgtcactaaaatcaccecccgaggg
ggccgaagagtggagtcttgecatcccagttatgtgectgttggcaaacaccacgttceectgeteccag
cceccttgeacgecctgetgetacgaaaaggaaccggaggaaaccctacgeatgcttgaggacaacgtca
tgagacctgggtactatcagctgcetacaagcatccttaacatgttctecccaccgecagegacgeageac
caaggacaacttcaatgtctataaagccacaagaccatacttagetcactgtcccgactgtggagaaggg
cactcgtgccatagtcccgtagecactagaacgcatcagaaatgaagcgacagacgggacgetgaaaatce
aggtctccttgcaaatcggaataaagacggatgacagecacgattggaccaagcetgegttatatggacaa
ccacatgccagcagacgcagagagggcggggctatttgtaagaacatcagcaccgtgtacgattactgga
acaatgggacacttcatcctggeccgatgtccaaaaggggaaactctgacggtgggattcactgacagta
ggaagattagtcactcatgtacgcacccatttcaccacgaccctectgtgataggtcgggaaaaattcca
ttcccgaccgecagecacggtaaagagctaccttgcageacgtacgtgcagagecaccgecgceaactaccgag
gagatagaggtacacatgcccccagacacccctgatcgeacattaatgtcacaacagtccggcaacgtaa
agatcacagtcaatggccagacggtgcggtacaagtgtaattgcggtggctcaaatgaaggactaacaac
tacagacaaagtgattaataactgcaaggttgatcaatgtcatgccgeggtcaccaatcacaaaaagtgg
cagtataactcccctetggtccegegtaatgetgaacttggggaccgaaaaggaaaaattcacatceegt
ttccgetggeaaatgtaacatgcagggtgcctaaagcaaggaaccecaccgtgacgtacgggaaaaacca
agtcatcatgctactgtatcctgaccacccaacactcctgtcctaccggaatatgggagaagaaccaaac
tatcaagaagagtgggtgatgcataagaaggaagtcgtgctaaccgtgecgactgaagggctcgaggtca
cgtggggcaacaacgagecgtataagtattggecgeagttatctacaaacggtacageccatggecacce
gcatgagataattctgtattattatgagctgtaccccactatgactgtagtagttgtgtcagtggccacg
ttcatactcctgtcgatggtgggatatggcageggggatgtgcatgtgtgcacgacgcagatgcatcacac
cgtatgaactgacaccaggagctaccgteectttcctgettagectaatatgetgeatcagaacagetaa
agcggccacataccaagaggctgcgatatacctgtggaacgagcagceaacctttgttttggetacaagec
cttattccgetggceagecctgattgttctatgcaactgtctgagactcttaccatgetgetgtaaaacgt
tggcttttttagccgtaatgagegtecggtgcccacactgtgagegegtacgaacacgtaacagtgatcce
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gaacacggtgggagtaccgtataagactctagtcaatagacctggcetacagecccatggtattggagatg
gaactactgtcagtcactttggagccaacactatcgettgattacatcacgtgcgagtacaaaaccgtea
tccegtetecgtacgtgaagtgctgcggtacageagagtgcaaggacaaaaacctacctgactacagetg
taaggtcttcaccggegtctacccatttatgtggggcggcgcectactgcettetgecgacgetgaaaacacg
cagttgagcgaagcacacgtggagaagtccgaatcatgcaaaacagaatttgcatcageatacagggcte
ataccgcatctgcatcagctaagetccgegtectttaccaaggaaataacatcactgtaactgectatge
aaacggcgaccatgccgtcacagttaaggacgccaaattcattgtggggccaatgtcettcagectggaca
cctttcgacaacaaaattgtggtgtacaaaggtgacgtctataacatggactaccecgecctttggegeag
gaagaccaggacaatttggcgatatccaaagtcgeacacctgagagtaaagacgtctatgctaatacaca
actggtactgcagagaccggctgtgggtacggtacacgtgecatactctcaggeaccatetggctttaag
tattggctaaaagaacgcggggegtegetgcageacacageaccatttggetgccaaatagcaacaaace
cggtaagagcggtgaactgegecgtagggaacatgeccatctccatcgacataccggaageggectteac
tagggtcgtcgacgegecctctttaacggacatgtegtgegaggtaccagectgeacceattectcagac
tttgggggcgtcgcecattattaaatatgcagecagecaagaaaggcaagtgtgcggtgcattcgatgacta
acgccgtcactattcgggaagctgagatagaagttgaagggaattctcagetgceaaatctctttetcgac
ggccttagecagegecgaattccgegtacaagtetgttctacacaagtacactgtgcagecgagtgccac

ccecccgaaggaccacatagtcaactacceggegtcacataccaccctcggggtecaggacatetecgeta
cggcgatgtcatgggtecagaagatcacgggaggtgteggactggttgattgctgttgccgeactgattct

aatcgtggtgctatgegtgtegttcagcaggeactaa.

B omHOM BapuaHTe OCYIIECTBIICHUS] HACTOsIIee U300 peTeHHE 0OecrieuMBaeT BEKTOP,
COJIEpKALLMIA MOJIEKYJIY HYKJIEMHOBOM KHUCIIOTHI, KAK OIMCAHO BBIIIIE, IIPU ITOM BEKTOPD
HE003aTENTHHO COAECPKUT MOCIIEA0BATEILHOCTD, KOHTPOJIUPYIOIIYIO IKCITPECCUIO, OTIEPATUBHO
CBSI3aHHYIO C MOJIEKYJIOM HYKJIEMHOBOW KUCIIOTHI.

[Tpumeps mocaen0BaTEIBHOCTH, KOHTPOIUPYIOIIEH IKCITPECCHIO, BKITFOYAIOT, HO 0e3
OrpaHUYEHMs], IPOMOTOP, TaKo# kKak mpomotop CMV, PL npomoTop ¢ara nambaa,
nmpoMoTopsl lac, phoA u tac E. coli, panHue v no3aaue npoMotopsl SV40, 1 TpoOMOTOPBI
perpoBupycHbIX L'TR.

B 3TOM BapuaHTe OCYLIECTBIIEHUS] BEKTOP, COAEPKAIINIA MTOCIIEA0BATENbHOCTb,
KOHTPOJIMPYIOLLYIO SKCIIPECCUIO, OTIEPATUBHO CBA3AHHBIN C MOJIEKYJION HYKIIEMHOBOM KUCIIOTHI,
KaK OIKMCAHO BBIIIIE, MOKET ObITh UCIIOJIb30BAH B KAUECTBE IKCIIPECCUPYIONIETO BEKTOPA IS
MOJTyYEHUs YACTHIIbI, 00ECTIeYeHHOMN MIEPBBIM aCIIEKTOM HACTOSIIETO N300peTEHUSI.

BekTopa skcripeccu MOTYT OBITH ITOJTYYEHBI CIIENUATIMCTOM B JAHHON 00J1aCTH Ha OCHOBE
WO/2012/006180, mtosiHOE Coaep)KaHKEe KOTOPOTO BKIIFOUEHO 3/1€Ch IIyTEM OTCBUIKHU.

[TpuMepbl BEKTOPOB, KOTOPBIE MOTYT OBITH UCITOJIB30BAHBI JIJIS 9KCIIPECCUU
BHUPYCOIOI00HOM YaCTUIIBI, COAEPKAIICH THOPUIHBIN O€TOK MOJIUITETITUIA, ITOJTYYEeHHOTO U3
Bupyca YukyHrynbs (CHIKV), u nonunenTyuaa aHTUI€HA, BKIIIOYAIOT BEKTOP, TOKA3aHHBIN
B Bektope VLP_CHI 512 (SEQ ID No.:8), conepxamem nonunykineotu VLP CHIKV (SEQ
ID No. 13; cooTBeTCTBYIOILIAS AMUHOKHUCIIOTHAS TOCIIEI0BATEILHOCTD peacraBieHa SEQ
ID No.:14); u Bektope VLP_CHI 532 (SEQ ID No.: 9), conepxaiiemM noiaunykieotu VLP
CHIKYV (SEQ ID No. 15; cooTBeTCTBYIOIIAs1 AMUHOKUCIIOTHAS MOCIIEI0BATEIIBHOCTh
npeacrasiieHa SEQ ID No.:16).
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DKCIPeCCUPYIOIIME BEKTOPA MOTYT OBITh MOJTyUEHBI CIIENUAIMCTOM B JJAHHOM 00J1acTH Ha
ocHoBe US2012/0003266, moJIHOE COAEPKAHUE KOTOPOTO BKIFOUYEHO 3/IECh TYTEM OTCBUIKH.

[Tpumepsl BEKTOPOB, KOTOPbIE MOTYT OBITh UCITOIB30BAHBI JIJI51 IKCIIPECCUU
BUPYCOII0/100HOM YACTULIBI, COAEPKALLleH TMOPUAHBIN OETOK MOJIMIIeNITUIA, TIOJTyYeHHOT'O U3
BHUpYyca BEHECYATbCKOTO 3HIepomuenura jomaau (VEEV), v nonunentuaa aHTUreHa,
BKJIIOUAIOT BEKTOP, NoKa3zaHHbIM B BekTope VLP_VEEV VLP 518 (SEQ ID No.:10),
conepxatem nosmuykiieotun VLP VEEV (SEQ ID No. 17; cooTBeTcTBYIOmas
AMUHOKHCIIOTHAS nocieaoBareibHOCTD npeacrtasiieHa SEQ ID No.:18); Bekrope VLP_VEEV
VLP 519 (SEQ ID No.11), conepxamem nosmnuykiieotuss VLP VEEV (SEQ ID No. 19;
COOTBETCTBYIOIIAA AMUHOKHUCIIOTHAS ITOCIEN0BATEILHOCTD IpeacraniieHa SEQ ID No.:20);
v BekTope VLP_VEEV VLP 538 (SEQ ID No.: 12), conepxamem nosmnuykiieotun VLP VEEV
(SEQ ID No. 21; cooTBETCTBYIOIIAS AMUHOKUCIIOTHAS TTOCIIEI0BATEIBHOCTD IMPEACTABIICHA
SEQ ID No.:22).

B ogHOM BapuaHTe OCyIIECTBIEHUS B HACTOSIIIEM U300PETEHUM MTPEIJIaraeTcsl MOJIEKya
HYKJIEMHOBOW KUCJIOTBI, KOTOpas pazpaboTaHa Jjisl 9KCIPECCUX BUPYCOTIOJOOHON YaCTUIIBI,
coJieprkalled TMOPUIHBIN OeJIOK MOJIMIENTH/A, TOJIy4eHHOT O U3 BUpyca UukyHryHbs (CHIKV)
WK BUpYyca BeHecyanbcKoro sHiedaromuenura (VEEV), U nonunenTuaa, nojy4eHHOTO U3
AHTUI€HA MAJISIPUU, KOTOPasi COCTOUT U3 HYKIIEOTUIHON IMOCIEA0BATEIIbHOCTH,
npeacrasiieHHon SEQ ID No.26-27, 29-30, 32-33, 35-36, 38, 40 unu 42.

B onHOM BapuaHTe OCYIIECTBIICHUS B HACTOSIIIEM U300PETEHUH TTPEIaraeTcs MOJIeKyia
HYKJIEMHOBOW KHUCJIOTHI, KOTOPpast MOIU(PHUIMPOBAHA U3 MOJIEKYJIbI HYKJICMHOBOM KUCITOTHI,
MMEIOIIEN HYKIIEOTUIHYIO TTOCIe0BATEIbHOCTD, MpeAcTaBIeHHY0 JTto0oi u3 SEQ ID No.26-
27, 29-30, 32-33 umu 35-36, 38, 40, unu 42. MoaudunupoBaHHas MOJIEKYJIa HYKJIEMHOBOM
KHUCJIOTBI MOXKET COAEPkKATh HYKJIICOTUIHYIO MTOCIIEI0BATEIBHOCTD, 10 MEHbIIIEH MEpPE, Ha
70%, 75%, 80%, 85%, 90%, 95% viin 98% WICHTUYHYIO HYKJIEOTUIHOM MOCIIEN0BATEIBHOCTH
MOJIEKYJIbl HYKJIEMHOBOW KUCIOTHI, TpeAcTaBiieHHOM 1r000o# u3 SEQ ID No.26-27, 29-30, 32-
33, 35-36, 38, 40 unu 42. Taxxe, MoaudUIMpoBaHHAS MOJIEKYJIa HYKJIEMHOBOM KUCIOTHI
MOET MIPEACTABIISITE COOOM MyTaHT, B KOTOpPOM He OoJjiee 10% aMUHOKHCIIOT yIaJIeHBI,
3aMelIeHbl U/WIIH I00aBJIEHbBI 10 CPABHEHUIO C MOJIEKYJIOM HYKJIEMHOBOW KUCITIOTHI, UMEIOIIeH
HYKJICOTUIHYIO MOCIIEA0BATEILbHOCTD, MpeicTaBIeHHY o JIFo0ol n3 SEQ ID No.26-27, 29-30,
32-33, 35-36, 38, 40 vnu 42.

(3) KoMno3unus uiy BakiyHa

B TpetheM acnekTe HacTosIIEe U300pETEHUE 00ECTIeUMBAET KOMIIOZUIMIO UJIU BAKILIMHY,
COZICPIKAIILYIO YACTUILY, OOECIIEYEHHYIO B IEPBOM ACIEKTE HACTOSIIETO M300peTEeHUs, U/UT1
MOJIEKYJTy HYKJIEMHOBOW KUCIIOTHI, 00ECIEYeHHYIO BO BTOPOM aCMEKTe HACTOSIIETO
N300peTeHu.

B ogHOM BapuaHTe OCYIIIECTBIICHHUS B HACTOSIIIEM W300pETEHUH MTPEIIaraeTcst KOMIO3UIIMS
WJIM BaKIWHA, CO/IeprKalias BUPYyCOMOT00HYIO YacTHIy allbhaBUpyca Win (hjIaBUBUpyca
(HarpuMep, BUPYCOIOI00HYI0 YACTUIY BUpYca UUKYHTYHbS WIIU BUPYCOTIOAOOHYIO YACTHUILY
BUpYyCa BEHECYITHCKOTO JHIe(aTOMUEIIUTA JIOIA/IN), KAK OMMCAHO BBIIIE, UJTU MOJICKYITY
HYKJIEMHOBOWM KHUCIIOTHI, Kak omucaHo BeIie. CoiepkaHre BUPYCOIIOI00HOM YaCTHIIbI
anbdaBupyca win GhIaBUBUPYCA U COJIEPKAHUE MOJICKYJIbI HYKJIEMHOBOW KUCIIOTHI MOXKET
coctasiaTh 0,00001-1 macc.%.

BenuuunHa 10361 yacTUIbl, 0OECTIEUEHHON B IEPBOM ACMEKTE HACTOSIIIETO U300pEeTeHUS
(manmpumep, VLP CHIKYV wunu VLP VEEV), moxeT coctaBisats 1-500 MKI/neHb.

OJuH WM HECKOJIbKO AHTUT€HOB MaJISIpUU MOTYT OBbITh UCIIOJIb30BAHBI 151 OJTHOM
KOMITO3UIIUM WUJIU OJTHOM BaKIMHBI, 0OECTICUEHHOM TPETHbUM ACTIEKTOM HACTOSIIETO
N300peTeHu.
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KoMrmo3unys nim BakimHa MOKET JOTIOJTHUTENIBHO COIEPkKaTh (hapMaleBTUUECKU
MPUEMJIEMbII HOCUTENTh W/ a1bI0BaHT. [IpuMephl aibloBaHTa BKIIIOYAIOT, HO O€3
OrpaHUYEHUS, COJIU AJTFOMUHUS, TUAPOKCUJT HATPUS, ITOJIHbINA aAbI0BaHT DpeliH1a, HEMOIHbBIA
aabproBaHT PpeitHaa u pactBop Pubu (Sigma Adjuvant system, Sigma-Aldrich). Komno3zunus
WJIM BaKIMHA, 0OeCcTIeueHHAs B TPETHEM aCIIeKTe HACTOSIIETO U300 PETEHMSI, MOXKET COJIEPKATh
Oy(depHbIii areHT, TAKON KaK JIBYXOCHOBHBIN HaTpus docdat, muruapodocdat HaTpus u
XJIOPUJT HATPUST; U KOHCEPBAHT, TAKOW Kak TUMEpocal. B 0JlTHOM BapuaHTe OCylIECTBICHUS
KOMITO3MIMS WJIM BaKIMHA ITPEICTABIISIET COOOM BOJIHBIN pacTBOp, coaepsxkaruit 0,001-1
Macc.% 4acTullbl, 00ECIIEYEHHOM B IEPBOM ACIIEKTE HACTOSIIETO U300peTeHUsI (HaIIpUMep,
VLP CHIKV umu VLP VEEV), 1-10 macc.% 6ydepnoro arenra, 0,01-1 macc.% aabroBaHTa
1 0,00001-0,001 macc.% koHcepBaHTA.

CrenyaucT B JaHHOM 00JIACTH CMOYKET TPUTOTOBUTD (DapMaNEBTUUECKYIO KOMITO3HIUIO
Y BaKIMHY C UCIIOJIb30BaHUEM OOIIIENTPUHSTHIX MeTO10B. Hanpumep, yactuily, obecrieueHHYy 10
B IIEPBOM aCIIEKTE HACTOSIIETO N300 PETEHMUSI, CMEIITMBAIOT C Oy(DEepHBIM PACTBOPOM, UMEFOIIIM
¢dusnonoruueckoe 3Hauenue pH (manpumep, pH 5-9, pH 7), 11t npurotoBieHust
dhapManeBTHIECKON KOMITO3UIMY U BAKIIMHBI, 00ECTICUEHHOM B TPETHEM ACIIEKTE HACTOSIIETO
nU300peTeHus.

dapMaleBTUUECKasi KOMITO3UIIMS COTJIACHO HACTOSIIIEMY U300 PETEHUIO MOXKET COAEPKATh
OJIMH aKTUBHBIM UHTPEIUEHT WJIK KOMOWHALMIO U3 IBYX WUJIU 00JIe€ aKTUBHBIX UHIPEAUCHTOB,
MIpY YCIIOBUU, YTO OHU HE MPOTUBOPEYAT 0OBEKTAM HAcTOsIIero n3ooperenus. Hampumep,
TSI KOMOMHUPOBAHHOM TepaUU MOKHO UCHOIb30BATh IMTOKHUHBI, BKJTFOYAsI XEMOKHUHBI,
AHTUTEJIO K MMTOKKWHAM, TAKOE KaK aHTUTEJIO NMPOTUB (hakTopa Hekpo3a ornyxoyu (TNF)
(HarpuMmep, UHPIIMKCUMAO, aganuMymad); aHTUTENIO TPOTUB (PaKTOpa POCTa SHIOTETHUS
cocynoB (VEGF) (Hanpumep, OeBanuzyMad v paHuOusymMal); aHTAarOHUCT PELEITOPOB
IIUTOKWHOB, TAKOW KaK aHTUTEJIO MPOTUB PELENTOpa MUAEPMAIIBHOTO (pakTOpa pocta
yenoseka (HER2) (Hanpumep, TpacTy3ymal), aHTUTENIO POTUB PELENTOPA SIUACPMATIbHOTO
dhakTopa pocta (EGF) (Hanpumep, nieTykcumMao), antamep npotuB VEGF (Hampumep,
MeranTaHuo); U UMMYHOMOYJIITOPBI, TAKUE KaK UKJIOCITIOPUH, TAKPOJIUMYC, YOCHUMEKC.

B xombunaimu, cogeprkalieil MHOXKECTBO aKTUBHBIX MHT'PEIUEHTOB, MX COOTBETCTBYIOIIIEE
CO/Iep>)KaHUE MOKET OBITh MOIXOISIIUM 00pa30M YBEIMUEHO WIIU YMEHBIIIEHO C yUETOM UX
TeparneBTUIecKux 3(h(peKToB 1 OE30MaCHOCTH.

Hcnonp3yemblit 3/1eCh TEPMUH «KOMOWHAIMSI» O3HAUYAET, UTO JIBA UJIM 0OJIee aKTUBHBIX
WHTPEIMEHTOB BBOJIST MAIMEHTY OJTHOBPEMEHHO B (hOpMe eAMHOTO 0OBbEKTa WIIH JT03bI, U
00a aKTUBHBIX UHT'PEIMEHTA BBOJAT MALMEHTY B BUIE PA3ACIIbHBIX OOBEKTOB JIHMOO
OJHOBPEMEHHO, JIMOO MOCIIEI0BATENILHO, HO 0€3 CrielMalIbHbIX BPEMEHHBIX OTPAHUYEHUH,
MIPUYEM TaKOE BBEJCHUE 0OECIIeUnBaET TepareBTHIeCKH 3(h(PeKTHBHBIC YPOBHU JIBYX
KOMIIOHEHTOB B OpraHU3Me, IPEAIIOUTUTEIILHO B OJTHO U TO K€ BPEMSL.

B onHOM BapuaHTE OCYIIECTBICHUSI KOMITO3UIUS MTPEACTABIIAET COOOM KOMIO3ZULIUIO
BakuuHbl, BKItouas JJHK-Bakuuny. B onnom Bapuante ocyiecrsienus: JJHK-BaknuHa,
o0ecreyeHHask HaCTOSIIIUM U300peTEeHUEM, BKIIIOUAET OJIMTOHYKIIeoTu, coaepxaiuii CpG.

Komnosuiuto Uiy BakiyHy, 00eCieueHHYIO B TPEThEM aCIeKTe HACTOSIIEro M300peTeHus,
MO>KHO BBOAUTH OJIMH WJIM HECKOJILKO pa3. B ciiyuae, koraa KOMIO3UIMIO WU BaKLUHY,
00€CIeYEeHHYIO B TPEThEM ACIIEKTE HACTOSIIETO U300peTeHUs], BBOJIST OoJiee YeM OUH pa3,
Pa3IMYHBIE YACTHIIBI, 0OECTIEYEHHBIE B IEPBOM ACTIEKTE HACTOSIIETO U300pETeHUs (HAITpUMep,
VLP CHIKYV umu VLP VEEV), MOXHO UCIIOJIb30BATh JJIS KaKA0TO BBeIeHUs. B oqHOM
BapHUaHTE OCYILIECTBIIEHUS UCIIOJIb3YIOT KOMOMHALMIO UMMYHM3ALUU C UCTIOJIb30BaHUEM VLP
CHIKYV, obecrnieueHHO B IEPBOM aCIEKTE U300PETEHUSI, U UMMYHU3AILUIO C UCTIOJIH30BAHUEM
VLP VEEV, o6ecnieueHHol B TepBoM acnekte uzooperenus. Hanpumep, VLP CHIKV,
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00ecTeueHHYIO B IIEPBOM aCIEKTe HACTOSIIETO U300 PETEHUSI, MOYKHO UCTIOJIb30BATh IS 1-
ot uMmyHu3auuu, 1 VLP VEEV, o0ecnieueHHy10 B IEPBOM aClEKTe HACTOSILIEr0 U300 PETEHNS,
MOKHO MCTIOIB30BaTh IS 2-0i uMMyHU3auu, uii VLP VEEV, obecrieueHHYIO B TIepBOM
ACIIEKTE HACTOSIIIETO U300PETEHUS], MOKHO UCIIOJIb30BATh 1l -0t uMMyHU3auuu, u VLP
CHIKYV, o0ecrieueHHYIO B IEPBOM ACIIEKTE HACTOSIIETO U300peTEHUS, MOKHO UCTIOIb30BATh
JUTSL 2-OWi MMM YHHU3ALWK.

CrienaaucT B JAHHOW 00J1aCTU MOKET OINPEEIUTh BpeMsI ITPOBEICHUSI UMMYHU3AIUU C
UCIOJIb30BAHUEM KOMITO3UIIMU UJTU BAKIIMHbBI, 00ECTIEUEHHOM B TPETHEM ACTIEKTE HACTOSIIETO
uzobperenus. Hampumep, 2-10 UMMYHHU3aIUIO BBITOIHSIOT uepes 1,2, 3,4, 5,6, 7, 8, 9 uiu
10 Henenpb nocne 1-i UMMYHU3ALMH.

B ogHOM BapuaHTe OCYIIECTBIECHUS HACTOsIIIIee U300peTeHre odecreunBaeT Habop,
BKJTIOYAFOLIUM:

(2) KOMITO3UIIMIO BaKIMHBI, COJEPKAIIYIO YACTHILY, OOECIIEUeHHYIO B IIEPBOM ACIIEKTE
HACTOSIIETO U300PETEHHUS; U

(b) erre 0JIHY KOMIIO3UIMIO BAKIMHBI, COJIEPKAIILYIO YACTHUILY, OOECIIEYEHHYIO B IEPBOM
ACIIEKTe HACTOSIIIEr0 U300pETeHMUs,

TIPU 3TOM YaCTHIIA, COJIEpKAIAsCs B (a), IPEJCTaBIIIET COOO0I BUPYCOMOAOOHYIO UACTHILY,
KOTOpas OTJIMYAETCS OT YaCTUlIbL, coAepkaliercs B (b). B 3Tom BapuaHTe OCylIECTBICHUS
YaCTHIIA, COJEpKaIIAsICS B (2), MOKET MPEJCTABIISTH COOON BUPYCOIIOI00HYIO YACTUIY BUPYCa
YuKyHTYHBS, U YACTHILIA, cofiepxatiasics B (b), MOKET IPE/ICTABISATh COOOI BUPYCOMOI00HYIO
YaCTHUIy BUPYCa BEHECYIIIBCKOTO dHIE(DATIOMHUETTUTA JIOIIAIEH.

B ogHOM BapuaHTe OCylIECTBIEHUS HACTOsIIIIEe U300peTeHre odecrneunBaeT Habop,
BKJTIOYAIOLIUIA:

(a) KOMITO3UIIMIO BAKIMHBI, COAEPIKAIIYIO YACTHUIlY, OOECTICUEHHYIO B IIEPBOM aCIIeKTe
HACTOSIIETO U300pETEeHUS; U

(b) e111e 0JIHY KOMITO3UIMIO BAKIUHbBI, COAEPKAIILYIO YACTHUILY, 0OECIIEUEHHYIO B IEPBOM
ACTIEKTE HACTOSIET0 U300PETEHUS;

(C) OZIHY WJIK HECKOJIbKO KOMITO3ULMI BAKIMH, KAX/Ias U3 KOTOPBIX COINECPKUT YACTHULY,
00ecCIeyeHHyI0 B IEPBOM ACIEKTE HACTOSIIETO U300peTeHMS,

ITPY 3TOM (@) UCTIOJIBL30BAJIM 151 IEPBUYHON UMMYHU3AIMH, U (b) U (C) UCTTOJIL30BAJIN IS
OycTepHON UMMYHH3AUM; U YACTULA, COAEpXKAIIascs B (), MPeICcTaBIsieT cOOoM
BUPYCOTIO/IO0HYIO YACTHUILY, KOTOpast OTIIMYAETCSl OT YACTHUIIBI, cojieprkaiiieiics B (b); M yacTuia,
coJiepkarasics B (€), OTIIMYAETCS OT YACTULBI, COJepKaIIencs B (a) U (b), WK SIBISIETCS TAKOW
’Ke, KaK 4acTula, cojepxamascs B (a) uiu (b).

CoOTBeTCTBYIOIIME KOMITO3UIMU BAKIMH, COJIEPKAIITMECS B OTIMCAHHOM BBIIIIE HAOOPE,
MOHO BBOJAUTH OJHOBPEMEHHO, PA3/I€IbHO WU MOCJIEA0BATEILHO.

Bupyconono0nyro yactuiy anbhaBupyca Wi ¢paaBuBUpyca (HarmpuMep, BUpyca
UUKYHTYHBSI WJIM BUpYCa BEHECYITLCKOTO JHIe(aTOMHUEIIUTA JIOIIA el ), 00ECIICUeHHYIO B
MEPBOM aCIHEKTE HACTOSIIETO U300PETEHMUSI, WIIK MOJIEKYJTy HYKJIEMHOBOM KUCIIOTHI,
00€CIeYeHHYI0 BO BTOPOM aCIEKTe U300 PETEHH S, MOKHO UCIIOJIb30BATh JJ1s1 KOMITO3UIUU U
BaKIMHBI, 00ECIIEUEHHOMN B TPETHEM ACIIEKTE HACTOSIIIETO U300pETEeHHUS.

Hanpumep, BupyconogoOHyo yactuily BUpyca YMKyHTYHbBS UJIM BUPYCa BEHECYIIBCKOTO
sHIe(hasIOMUENIUTA JIOMAaIeH, COAEPIKAIIYIO UJTH COCTOSIIIYIO U3:

OJTHOT'O WJIM HECKOJIbKUX (Harpumep, 240) karncuaoB Bupyca UukyHryubs (CHIKV) uimn
BHUpYyCa BEHECYATbCKOTO 3HIedamomuenura yomanaei (VEEV);

OJTHOT'O WJIM HECKOJIbKUX (Hanpumep, 240) E1 Bupyca Hukynrynbst (CHIKV) unu Bupyca
BEHeCYy3JIbCKOT0 2HIehanmomuenuTa jJomaneit (VEEV); u

OJHOTO WJIM HECKOJIBKUX (Hampumep, 240) E2 Bupyca Yukynrynss (CHIKV) nnu Bupyca
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BEHECY3JIbCKOro sHIedanmomuenura jgomanaen (VEEV);

IIPU 3TOM aHTUT€H MaJIsipuu BcTasieH B E2 Bupyca UukyHrynbss (CHIKV) wnm Bupyca
BEHECYaIbCKOro sHIedamomuenura joraaet (VEEV), MOXHO UCIIONIB30BaTh IS
MIPUTOTOBJICHUS] KOMITO3ULIMU WM BAKIIUHbBI, 0OECIIEYEHHOM B TPEThEM ACIEKTE HACTOSIIETO
n3o0petrenus. E2, B KOTOpbIN BCTABJIEH AHTUTE€H, MOXKET COCTOSAThH U3 aMHUHOKHCIIOTHOM
rnocieaoBaTeIbHOCTH, IpeactaBiaeHHon SEQ ID No.50; E1 MoxkeT cocTosTh 13
AMUHOKMCIIOTHOM nocieoBaTeabHoCTH, mpeactaBiieHHon SEQ ID No.51; u kancua MoeT
COCTOSITh U3 AaMUHOKHUCIIOTHOW MOCIIEN0BATENBHOCTH, IpeacTtaBiieHHON SEQ ID No.52; uinu

E2, B KOTOPBII BCTABIIEH AHTUIE€H, MOXKET COCTOATh U3 AMUHOKHUCIIOTHOM
Mocyea0BaTeIbHOCTH, TipeactaBieHHon SEQ ID No.53; E1 MoxkeT cocTosTh 13
AMUHOKHUCIIOTHOM MOCIIeI0BATENBHOCTH, IpeacTtaBiieHHONn SEQ ID No.54; v karicua MoxeT
COCTOSITh U3 AMUHOKHCIIOTHOM MOCIEA0BATENBHOCTH, IpeAcTaBiieHHor SEQ ID No.55.

Kommnosuiuro uim BakiyHy, 00eCIIeUeHHYIO B TPEThEeM acleKTe HACTOSIIEro M300peTeHUs,
MO>KHO BBOJAUTH MIIEKOTIMTAIOLIEMY (HAIIPUMED, YETIOBEKY) BHYTPUMBIIIEYHO (1.m.),
BHYTPHUKOKHO (i.C.), MOAKOXHO (S.C.), MHApaaAepMasbHO (i.d.) WM MUHTpaINlepUTOHEATBHO (1.p.).

Komno3uiuto uim BakiMHy, 00€CIIEUeHHYIO B TPEThEM ACIIEKTE HACTOSIIET0 N300 peTeHUS,
MOHO MPUMEHSATH JIJIS JICUCHUS WU TIPEAYITPEKACHUS] MATISIPUH.

Takum 00pa3oM, B HACTOSIIIEM M300PETCHUH IIpeIIaraeTcs TakKe IPUMEHEHHUE
BUPYCOITOTOOHOM YaCTHIIBI ajib(haBUpyca Wi hiiaBUBHpyca (HarpuMmep, BUpyca UMKyHTyHbS
WJIM BUpYyCa BEHECYIIbCKOT0 HIe(haTOMHUEUTA JIOMIAAeH ), 00eCcIeYeHHOM B IEPBOM aCIEKTe
HACTOSIIEr0 N300PETEHMU S, UJIM MOJIEKYJIbl HYKJIEMHOBOM KUCTIOThI, 00ECIIEYeHHON BO BTOPOM
aCIIeKTe U300pETeHUs, 11 U3TOTOBIICHUS (hapMaleBTUUECKOM KOMITO3UIMM UTH BaKIMHBI
JUTSL JICUEHUS WK TIPENYTTPEXKACHUAS] MATISIPUM.

(4) Cnoco6 ITOJIYYCHUA aHTHUTCIIA, crocod HMMMYHOMOAYJIUPOBAHNWA, croco0 JIeyeHust
MaJldpuu, CII0C00 WHAYKIWA W/vnu YCUJICHUSA UMMYHHOI'O OTBETA IIPOTUB AHTUI'CHA MAJIAPUN

Y MJICKOIIMTAIONIECT O, crmoco0 ImaccuBHOM HWMMYHHU3AIIUH, crnocod OPE3CHTAIIU AHTUT'CHA Ha
MaKpogbare U crioco0 ITOJIYYCHUSA YaCTHUIIBL

B uerBepTOM acnekTe HacTosIIEe U300 peTeHHE 0OeCIeUnBaET CIIOCOO MOTyYeHUsl aHTUTETIA,
BKJTIOYAIOIIIMI MPUBECHUE B KOHTAKT YACTHILbI, 0OECIIEYEHHOM B IEPBOM ACIIEKTE HACTOSIIIETO
U300pEeTeHUs], U/WIIK MOJIEKYJIbI HYKJIEMHOBOM KMCIOTBI, 00ECIIEYEeHHON BO BTOPOM aCIEKTe
HACTOSAILIETO U300PETEHNS, C MIIEKOITUTAIOIINM.

AHTHUTENO, TOJIYYEHHOE B YETBEPTOM ACHEKTE HACTOSIIErO U300 PETEHHUS, MOKET OBITh
T'YMaHU3UPOBAHO C TPUMEHEHUEM OOILLENPUHATHIX c1oco00B. Takum oO6pa3om, B OTHOM
BapUaHTE OCYLIECTBIIEHUS CII0CO00, 0OECIIEYEHHBIN B UETBEPTOM aCIEKTe U300 PETEHUS,
JIOTIOJTHUTEIBHO BKIIIOYAET CTAIUI0 TYMAaHU3AlMU aHTUTENA, BEIPAOATHIBAEMOTO HE
OTHOCSILIMMCS K YEJTOBEKY MJICKOUTAIOIIHUM.

Yacruuy, o6ecriedeHHy10 B IEPBOM aCIHEKTE HACTOSIIEr0 U300peTeHUs, W/UITU MOJIEKYILY
HYKJIEMHOBOM KUCIIOThI, OOECIIEYEHHYIO BO BTOPOM ACIIEKTE HACTOSIErO U300 PETEHUS], MOKHO
BBOJIMTh HEMTOCPEJCTBEHHO B OPraHM3M MalMeHTa, B IOPAKEHHBIN OpraH UM CHCTEMHO; UJIU
IIPUMEHSATBD €X Vivo K KJIETKaM, ITOJyY€HHbIM OT IALMEHTA, WM JIMHUU KIIETOK YeJIOBEKa,
KOTOPBIE 3aT€M BBOJST MALMEHTY, WM UCIIOIB30BATH in Vitro JjIs 0TOOpa cyOononysuuu u3
UMMYHHBIX KJIETOK, TAKMX KaK B-KkiaeTku uinu T-KIIeTKH, TOIYyYEHHBIE OT MTALMEHTA, KOTOPbIE
3aTe€M MTOBTOPHO BBOJST NALMEHTY.

B cooTBeTcTBIM € HACTOSAIIMM U300PETEHUEM BUPYCOITOI00HYIO YACTHLY MOYXKHO TPUMEHSTh
JUIS1 UMMYHHOH Tepamuu.

B nsiTom acniekte HacTosiIee U300peTeHUe 00eCIEYMBAET CITOCOO MMMYHOMOTYJIMPOBAHUS,
Croco0 JIEYEHUs] MAJISIPUM, CITOCOO MHAYKUMU W/WJIM YCUIIEHUS MMMYHHOTO OTBETA MPOTUB
AHTUI€HA MaJISIPUM Y MIIEKOIIMTAIOLIET 0, BKIIIOUAIOIINI BBEIEHUE MIIEKOTTUTAIOIIEMY
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KOMIIO3HUIIMM, 00ECIIEUeHHON B TPEThEM ACIIEKTE HACTOSIIETO N300 PETCHUSI.

B miectom acnieke HacTosiiee n300peTeHrue 00eCIeunBaeT CIocoO MacCUBHOMN
MMMYHHU3AIUH TPOTUB BBI3BIBAIOIIETO MAJISIPUIO TTATOTeHA, BKITIOUAIOIINI BBEACHUE
MJICKOTIUTAIOIIEMY aHTUTENIa, 00ECTIEYeHHOTO B YeTBEPTOM ACIEKTE HACTOSIIETO H300PETEHUSI.

B cenmbMoM acriekTe HacTosIIee H300peTeHre oOecrieunBaeT crocoO Mpe3eHTalul aHTUIeHa
MaJISIpUM Ha Makpodare, BKITIOUAIOIIUI ITPUBEIEHUE B KOHTAKT YaCTHIIbI, 00eCIIeYeHHON B
MIEPBOM aCIEKTE HACTOSIIETO U300PETEHHUSI, W/UITH MOJICKYJIbI HYKJIEMHOBOM KMCIIOTHI,
00ecIieueHHON BO BTOPOM aCIEKTe HACTOSIIEr0 N300PETEHMSI, C MIIEKOTTUTAFOIIIMM.

B BocbMOM acniekTe HacTosIIee H300peTeHre 00eCTIeunBaeT CIIOCO0 TOTYYSHUS YACTHIIBI,
00eCreYeHHO B IEPBOM aCIIEKTe HACTOSIIETO N300 PETEHUS, BKITFOUAFOIINI KOHCTPYUPOBAaHHUE
BEKTOpA IS IKCIIPECCUM YKa3aHHOMW YaCTHIIbI; KYJIbTUBUPOBAHUE KJIETKH, KOTOpas
TpaHCc(hUIMpPOBaHA yKa3aHHBIM BEKTOPOM JUTS SKCITPECCHUH YKa3aHHOM YaCTHIIBI; M U3BJICUCHHE
YKA3aHHOM YaCTUIIBI.

[Tpumepsl MITEKOTIMTAFOIIIETO BKITIOYAIOT, HO O€3 OrpaHUUYEHUS, YeJI0OBEKa.

B otHOM BapuaHTe OCYIIECTBIICHHUST HACTOSIIEEe N300 PETEHHE 00ECTIeYMBAET CIIOCO0
MOJTyYEHHUs AaHTUTEIIA TPOTUB AHTUT€HA MAJISPUH, BKIIOYAIONINI IPUBEICHNUE B KOHTAKT
BUPYCOMO00HOM YaCcTUIbI BUpyca YNKYHTYHBS WIIM BUpYCa BEHECYITHCKOTO
sHIehATIOMUEIIMTA JIOIAJIeH, KaK OTIMCAHO BBIIIIE, U/UITM MOJICKYJIbI HYKJICMHOBOM KUCIIOTHI,
KaK OITMCAHO BHIIIIE, C MIICKOITMTAOIIMM. [ToTydeHHOE aHTUTENIO MOXKET IMPEACTABIISITH COOOM
AHTHUTEJIO, KOTOPOE MOXKET CITEeIU(PUIECKH CBSA3BIBATHCS C AHTUTEHOM MaJISIPHH, COJICPKAIIAMCS
B BUPYCOTIO00HOM yacTuie BUpyca YNKYHTYHbBS WM BUPYCa BEHECYITBCKOTO
sHIEe(DATIOMUEIUTA JIOIAAEH, MM aHTUTEHOM MaJISIPUU, KOJTUPYEMBIM MOJIEKYJIOM HYKJIEMHOBOM
KUCTTOTHL. CIIOcO0 MOJTyueHust aHTUTENNA, 00ECTIeUeHHBINA HACTOSIIIIMM U300pETEHHUEM, MOXKHO
MIPUMEHSTH TS TIOJTYYeHHUSI MOHOKIIOHATLHOTO WITH TTOJIMKJIOHAIBHOTO aHTUTE 1A IPOTHUB
AHTUTCHA MaJISPHUH.

B otHOM BapuaHTE OCYIIECTBIICHUS AaHTUTEJIO TPOTUB aHTUI€HA MAJISIPUH, TIOJTYYEHHOE C
MTOMOIIBIO CIIOCO0A MOTYyYSHHS AHTUTEIAa B COOTBETCTBUU C HACTOSIIIIUM M300PETEHUEM,
MIPUMEHSIETCSI JIJIs1 TACCUBHOM MMMyHM3anuu. Criocod macCUBHONM MIMMYHM3AIMA MOXKET
BKJTIIOUATh BBEJICHHUE TTOJTYYEHHOI'O aHTUTEJIa MIIEKOTIUTAOIIEMY.

B ogHOM IIpeAnIOYTUTENIHHOM BapraHTEe OCYIIECTBICHUSI MIMMYHOMOIYIMPOBAHMUE,
o0ecreueHHOE HACTOSIIUM U300peTEeHUEM, ITPEICTABISET COOOM MHIYKIUIO W/HITA YCUITCHUE
UMMYHHOTO OTBETa IIPOTUB AaHTUT€HA MAJISIPUU Y MIIeKomuTaromiero. Takum oopa3om, B
OJHOM BapUaHTE OCYIIECTBIICHUS HACTOSIIIIEe U300peTeHUE 00ECIIEUYMBAET CIIOCO0 MHYKIUU
W/WJTY YCUJICHUSI UMMYHHOTO OTBETa ITPOTHB AaHTUT'€HA MAJISIPUU Y MIIEKOTIUTATOIIETO,
BKJTIOYAIOIIMI BBEJCHUE MJIEKOTIMTAIOIIEMY 3((EKTUBHOTO KOJIMYECTBA KOMITO3UIIMH, KAaK
OITUCAHO BBHIIIIE.

Y4YUTHIBASI CUMIITOMBI TAMEHTOB, UHPUIUPOBAHHBIX BUPYCOM UMKYHTYHBS UIIM BUPYCOM
BEHECYAJILCKOTO 3HIe(hatoMuennTa JIoma/e, a Takke HeoOOBIYHO KPYITHYIO MOJIEKYITY BUpyca
UuKyHTYHBS WK BUpYCa BEHECY3IbCKOTO JHIEhaTIoOMHUeTUTa Jiomasei, 3ta VLP Mmoxer
JercTBOBATH 3(h(DEKTUBHO U JOCTATOYHO ISl HATIPABJICHHOT'O BO3/IEMCTBUS HA MaKpodar, u
€¢ KOMITO3UIIMS, TaKash KaK UTOKUHBI 1 UMMYHOMO,TYJIMPYIOIIUE COCAMHECHMS.

B oniHOM acriekTe HacTosiee U300peTeHre 00ecIIeunBaeT CIOCO0 MPe3eHTAIMY aHTUTeHA
Ha Makpodare, BKIIOUYAIOIINI BBEIEHUE MJIICKOTIMTAIOIIEMY BUPYCOITOI00HOM YaCTUIIBI BUpYCa
UuKyHTYHBSI WJTH BUPYCa BEHECY3IbCKOTO JHIe(haIOMUENTUTA JTOIAa Iel, KaK OIMMCAHO BBIIIIE,
W/WITA MOJIEKYJTbI HYKJIEMHOBOM KMCIIOTHI, KaK OIMCAHO BhIIIe. BupycomnogoOHas qacTuna
BUpyca UUKYHTYHBS WJTH BUPYCa BEHECYTLCKOTO FHIIE(haTOMUEITUTA IO e, OOecTIedeHHas
HACTOSIIIIUM U300PETEHUEM, SIBIISIETCS] TTOAXOISIIEH [T HATTPABIIEHHOTO BO3/ICMCTBUS Ha
Makpodar. B o;JHoM BapuaHTe OCYIIIECTBIICHUS BAPYCOITOA00HAS YacThIa BUpyca UNKyHTYHBS
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WK BUpYyCa BEHECYATBCKOTO 3HIepaioMuenuTa jiomajaen, odecriedeHHast HAaCTOSIIUM
U300peTeHneEM, MPEACTABICHA B BUJIE CUCTEMBI JJOCTABKM B Makpodar, o MeHbIIel Mepe,
OJIHOT'O aHTUI€HA, KOTOPBIN COACPKUTCS B BUPYCOIOA0OHOM yacTule BUpyca YNKyHTyHbS
WIIM BUPYCa BEHECY3IbCKOTO SHIE(PATOMHUETIUTA JIOIIAIEH.

B ogHOM BapuaHTe OCYIECTBIECHUS HACTOSIIIIEE U300pETEHUE 00eCIeunBaeT Crocoo
IIOJIyY€HHUs1 BUPYCONOJOOHOM YyacTULbl BUpyca YMKYHIYHbSI WIIM BUPYCA BEHECYIIBCKOTO
sHIEehATOMUEITUTA JIOIA e, 0OECIIEYeHHON B TIEPBOM aCITIEKTE HACTOSIIET0 N300pETeHMS,
BKJIIOYAIOIIMI KOHCTPYUPOBAHUE BEKTOPA JIJISl IKCIIPECCUM YKA3aHHOM YaCTULIBL;
KYJIbTUBUPOBAHHUE KJIETKU, KOTOPasi TpAaHCHUIMPOBAHA YKA3aHHBIM BEKTOPOM TSI SKCITPECCHU
YKa3aHHOM YacCTHIIbl; U U3BJIEUEHUE YKA3aHHOM YacTUlpl. B 3TOM BapruaHTe OCYyILlIECTBIEHUS
TpaHC(HEKIMIO MOKHO OCYIIECTBUTH OOIIETTPUHATHIM criocoboM. KiieTku, ucrosnb3yemblie A1s
TpaHCc(hEKIUHU, MOTYT MPEACTABIIATH CO00i KiteTkH 293. M3Bneuenue VLP MoXeT BKITIOYATH
cOOP KOHJIMIIMOHUPOBAHHOM CpeJibl TTOCe TPAHC(HEKIUU KIETOK BEKTOPOM, U MOXKET
JIOTIOJTHUTENBHO BKIIIOYATH BbIACIeHUE VLP n3 KOHIUIMOHMPOBAHHOMN CPEIbI C TOMOIIBIO
yIbTpaUEHTPUPYTUPOBAHUSI.

Hacrosimiee nzo0perenue Oynet onmMcaHo moApoOHO ¢ MOMOIIBIO CIIEAYIOMINX ITPUMEPOB,
KOTOPBIE, OJJTHAKO, HE MPEINOJaraloT OrpaHUUYEeHUs 00beMa HACTOSIIErO U300 PETEHUSI.

ITPUMEPBI

ITpumep 1: I1pUroroBneHre BUpyconog00HoM yactupl BUpyca YnkyHryHbs (CHIKV),
coaepxkallerd CTPYKTYPHBIA HOIUMNENTH]T BUpYca U (JparMEeHT aHTUI€HA MAJISIpUU

Ucnonp3oBanu ciemyroiye nomHykiIeoTuas! 0enkoB CSP1 mansipun. N-KOHIEBOM JIMHKED
npeacrasiseT cooort SGG, u C-koHIeBOM JIMHKEP mpeacTaBiser codoi GGS.

VLP74 (6 noBTopoB NPNA aMMHOKHUCIOTHOM MOCIEA0BATEIILHOCTH)

Sggnpnanpnanpnanpnanpnanpnaggs (SEQ ID No.: 46)
(Tccggaggaaacccgaatgecaatcccaacgcgaaccccaatgetaac
ccaaatgccaacccaaacgcecaaccccaacgetggtggatee) (SEQ ID  No.: 47)

VLP78 (25 mnoBropoB NPNA aMUHOKHCIOTHOH MOC/EIOBATEIHHOCTH)
Sggnpnanpnanpnanpnanpnanpnvdpnanpnanpnanpnanpnanp
nanpnanpnanpnanpnanpnanpnanpnanpnanpnanpnanpnanpnanpnaggs (SEQ ID No.: 48)
(tccggaggaaacccgaatgccaatcccaacgegaacceccaacgetaac
cccaacgcecaatccgaatgcaaacccgaacgttgacccaaacgecaacce
cgaatgccaatcccaacgcgaaccccaatgcetaacccaaatgecaacce
aaacgccaaccccaacgctaatccaaacgecaaccctaacgecaatcee
aacgcgaatcctaacgctaatcccaacgcaaatcccaatgcetaatccga
acgcgaaccctaatgcaaaccccaacgecaacccgaacgetaacccgaacgetaatcccaacgeeggtggatcec) (SEQ ID

No.: 49)

CoOTBETCTBYIOUIME MOIUHYKIICOTHU 1Bl BCTABIISIIM MEXAY KOJOHAMU, KOAUPYIOITUMU Ser
B 531-nmoymoxkeHuu U Asn B 532-nonoxenur SEQ ID No.15 wim 16 (SEQ ID No.1 unu 2) gis
KOHCTPYUPOBaHUs IU1a3Mubl (HaspiBaeMol 31ech Kak CHIKV-VLP74 wim 78) it sxkcnipeccuun
BUPYCONOA00HOM yacTulbl BUpyca YUKYHTYHbSI, TPU 3TOM MOJIUMDUIMPOBAHHbIN NENTU,
nosiydeHHbIr u3 VLP74 unu 78, BcraBieH B E2 cTpyKTypHOTO MOIUIIENTUIA BUpYyCa
YUKyHTyHBS.

Knerku 293F (Lifetechnology) TpanchuimpoBainu miazmuaon ¢ ucrioiab3doanueMm PEI (GE
Healthcare) nimi GeneX (ATCC). Yepes 4 qHs 11ocie TpaHC(hEKIUH KOHTUIMOHUPOBAHHYIO
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cpeny cobupanu u neHTpudyrupoBanu rnpu 300 06/MuH B TedeHue 15 MUHYT ISl OTAETICHUS
ee oT kieTok. CyrepHaTaHT GUIBTPOBAIIH C MCITOJIb30BaHUeM GuibTpa 0,45 MKM ¢
MOJTyYE€HUEM BUPYCOIOIOOHBIX YacThl. Bupyconono6Hbie YacTUIbl KOHIEHTPUPOBATIH C
rcroiab3oBaHueM KojioHku TFF u ouninianu ¢ ucnosbzoBanueM kosioHKU QXL (GE Healthcare)
C TIOJTyY€HUEM OUMIIIEHHBIX BUPYCOMOA00HBIX yacTull. [1py uMMyHHU3aLUKU )KUBOTHBIX
BUPYCOMOTOOHBIMH YACTUIIAMU OUMIIIEHHBIE BUPYCOIIOI0OHBIE YACTHIIBI IOTIOJTHUTEITBHO
KOHLIEHTPUPOBAJIY C UCIIOJIB30BAHUEM CIIMH-KOJIOHKHU (OTCEYEHHUE 110 MOJIEKYJISIPHON MaccCe:
100 x/la) ¢ moryuyeHrHeM BUPYCOITOT00HBIX YACTHIL 1T MUMMYHM3aIIMH.

Oxkcnpeccuto VLP, conepxartueit VLP74 uiu 78, KOHBIOTUPOBAHHON CO CTPYKTYPHBIM
TMOJIMITENTUIOM BUpYyca YMKYHTyHbsI, TIOATBEPKIAIN BecTepH-OJI0TTUHIOM C UCTIOIb30BAHUEM
aHTuTena, crnenuduaeckoro B otHomenud CHIVK (ATCC: VR-1241AF), u anTuTena,
cnenypuyeckoro B oTHoueHu VLP74 vnu 78.

[Tpumep 2: ITpuroToBIIeHHE BUPYCOMOTOOHON YACTUIILI BUPYCA BEHECYITBCKOT'O
sunedanomuenura gomaner (VEEV), comepxkalieil CTpyKTYPHBIN OJIMITCIITH]I BUPYCA U

dbparMeHTa aHTUreHa MaJIIpUu

Hcnonb3oBainu Te e camble NOIUMHYKIeoTU bl 6es1koB CSP1 mansapuu (VLP74 u VLP78),
KOTOPBIE UCITOJIB30BANIM B IpuMepe 1. N-KoHIeBOM JTMHKep npeacTaBisieT codoit SGG, u C-
KOHIIEBOM JIMHKEp TpeacTaBisieT codort GGS.

CoOOTBETCTBYIOUIME MOJIMHYKIICOTU IBI BCTABIISIIM MEXAY KOJOHAMU, KOAUPYIOIIUMU Ser
B 518-mtosioxkenuu u Ser B 519-nmonoxenuu SEQ ID No.19 vim 20 (SEQ ID No.3) mis
KOHCTPYMPOBaHUs Iu1a3mMuabl (HaspiBaeMoi 31eck Kak VEEV-VLP74 nnu 78) nutst sxcnipeccun
BUPYCOIOI00HOM YaCTHUIIbl BUPYCa BEHECYILCKOTO IHIE(hATIOMUETUTA JIOIIAIEH, TPU 3TOM
MOIU(UIMPOBAHHBIN IENTH/, TOJTy4YeHHbIN U3 VLP74 unu 78, Bctapisum B E2 cTpykTypHOTO
MOJIMIIENTUAA BUPYCA BEHECYIBCKOT O SHIE(paToMuUeNnuTa Jiomaien.

Knerku 293F (Lifetechnology) TpanchuimpoBanu miazmuaol ¢ ucroib3doanueMm PEI (GE
Healthcare) nimu GeneX (ATCC). Yepes 4 qHs 11ocie TpaHC(EKIUN KOHTUIMOHUPOBAHHYIO
cpeny cobupanu u ueHTpudyruponamu npu 3000 06/MUH B TeueHUE 15 MUHYT TS OTACTICHUS
ee ot kieTok. CynepHaTaHT (GUIBTPOBAJIHM C UCIIOJIb30BaHUEM GuiibTpa 0,45 MKM ¢
MOJIy4YEHUEM BUPYCOIOI00HBIX YyacTull. BUpycomnojo0HbIe YacTUIIBI KOHIEHTPUPOBAIIU C
HUcnoJjib3oBaHueM KojIoHKU TFF u ouninanu ¢ ucrmonb3oBanueM konoHkud QXL (GE Healthcare)
C TIOJTyYE€HUEM OYMILIEHHBIX BUPYCOMOA00HbIX yacTull. [1py uMMyHHU3aLUKU )KUBOTHBIX
BHUPYCOIOI00HBIMU YACTUIIAMHU OYUIIIEHHBIE BUPYCOIOI00HbBIE YACTHIIBI IOTIOJTHUTETIBHO
KOHLIEHTPUPOBAJIY C UCTIOJIB30BAHUEM CIIMH-KOJIOHKH (OTCEYEHHUE 110 MOJIEKYJISIPHON MacCCe:
100 x/la) ¢ moyryuyeHrHeM BUPYCOITOT00HBIX YACTHIL I MMMYHM3AIIWH.

Oxkcnpeccuto VLP, conepxkaiieit VLP74 unu 78, KOHbIOTUPOBAHHOMN CO CTPYKTYPHBIM
TOJIMTIETITUIOM BUPYCa BEHECYITLCKOTO dHIIE(haTOMUENTUTA JIOIIAIEH, TOATBEpk a1 BecTepH-
OJIOTTUHI'OM C MCITOJIb30BAHUEM aHTUTEIA, crienududeckoro B oTHomeHud VEEV, u antuTena,
cnempduueckoro B otHoteand VLP74 umm 78.

[Tpumep 3: UMMYHOT€HHOCTD Y IPUMATOB, HE OTHOCSIIIMXCS K YEIOBEKY (00€3bsH)

O06e3bsiH uMmMyHu3upoBaU X25-CHI (80 mkr) Ha 0 Henene u x6-VEE (80 mkr) Ha 3 Hepnene
MyTeM BHYTPUMBIIIEYHON UHBEKLUU C aTbIOBAHTOM U 0€3 aJibloBaHTa (Sigma Adjuvant System,
Sigma, S6322). x25-CHI o3Hauaet 25 pa3 NOBTOPSIOLIUNCI AMUHOKUCITIOTHBIA MOTUB NPNA
6emnka CSP manspun Ha VLP-uactune CHIKV (VLP78__15). x6-VEE o3Hauaet 6 pa3

MMOBTOPSIONINICS aMUHOKUCTTOTHBIN MOTUB NPNA 6erka CSP manspuun Ha VLP-yactuie
VEEV (VLP74_25). KpoBb cobupanmu Ha 2 ¥ 5 HeJiese TIocie MepBoi UMMYHU3AIUH.

96-nynounslit ELISA-miytaieT nokpblBaJid peKOMOMHAHTHBIM OEJTKOM LIUPKYMCIIOPO30UTa
(rCSP) (Reagent Proteins, ATG-422) npu konueHTpanuu 50 Hr B 100 Mkt PBS Oydepa Ha
nyHky. [Tocrie 2 yacoB MHKyOalMU TJIAHILIETH TPOMBIBAIM TpU pa3a 0ydpepom TBS,
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coaepxammm 0,05% Tween-20, u 6moxuposanu 0yhepom TBS, conepxarum 0.05% Tween-
20 1 5% cyxoro MOJI0Ka. AKTUBUPOBAHHYIO ITyTEM HArpeBaHUs pa30aBICHHYIO CBIBOPOTKY
00e3bsH J0OABISIIA B OJIOKUpYIOIUi Oydep U MHKyOUpOBaJjv B TeUeHHUe 1 U Tpyu KOMHATHOMN
temneparype. [locie mpoMbiBaHust TpU pa3a 100aBISIIM MEUEHHbIN IEPOKCUAA30H KO3UM
antuuenoBevyeckuit [gG wim antumblmbbii IgG B pasBeaenuu 1:4000, 1 MHKYOUpOBaJM B
TedyeHue 1 4 mpu KoMHaTHOM Temreparype. [Tocie mpoMbiBaHUs Tpu pasa cydbcTpat
MEePOKCHUIA3bl 100ABIISIIM 11 PA3BUTHS PEAKIMM U MHKYOMpoBau B TeueHue 10 MuH, mociie
Yero peakxiuio ocTaHaBIuBaIU myTeMm nodasienust 2N H,SO,. JlaHHbIe aHATTM3UPOBAIIH C

UCIOJIb30BaHUEM MporpaMMHoOTO obecrieueHust GenS (BioTek) u GraphPad Prism6 (GraphPad
software Inc).

Pe3ynbTaThl UMMYHOTE€HHOCTH IMOKa3aHbl Ha (Urypax c 4 mo 6.

Nupyxuus antuten npotuB CSP O6bu1a 0OHapykeHa B CBIBOPOTKE BCEX 00€3bsIH,
UMMYHU3UPOBaHHBIX VLP mamsipuu (cMoTpu urypy 4). Cpeanvie 3HaueHus OD, yka3bIBarolye
Ha TUTp aHTUTeN MpoThB CSP, moka3anbl Ha ¢urype 5. Ha ¢purype 5 mokazaHo, 4To CBIBOPOTKA
OT UMMYHU3UPOBAHHBIX 00€3bsIH UHAYLMPOBAja BEICOKUM TUTP aHTUTEN TPOTUB CSP.

Kax BunHo Ha gurype 6, 60s1ee BbICOKUM TUTP aHTUTET TPOTUB CSP ObI TOCTUTHYT, KOT/Aa
VLP-yactuny CHIKYV, conepxatnyro NPNA, u VLP-uactuny VEEV, conepxxangyro NPNA,
WCITOJIb30BAJIN JIS1 IEPBUYHOM UMMYHM3ALMHU U OyCTEPHON UMMYHU3AIMU, COOTBETCTBEHHO,
110 CPABHEHMIO C TeM, KOT/1a JIJIsl IEPBUYHON UMMYHM3ALUU U OYCTEpHON UMMYHU3AIUN
ucnob3oBaiy Toiibko VLP-uactuiy CHIKV, comepxanryio NPNA. Kpome Toro, Ha ¢urype
6 MOKa3aHO, UTO MPU UCITOIb30BAHUU ATbIOBAHTA JJOTIOJIHUTEIIBHO OBBIIIAETCS TUTP AHTUTEN
npotuB CSP. Kpowme Toro, Ha durype 6 mokazano, 4to BBeaeHHe 25 moBTopoB NPNA
BBI3bIBAET 00JIe€ BEICOKUI TUTP aHTUTEN TPOTUB CSP 1o cpaBHEHMIO C BBEICHUEM 6 TOBTOPOB
CSP.

Tutp antutena npotus Pf CSP B CBIBOPOTKE, TOTYYEHHOM OT 00€3bsIH, UMMYHU3UPOBAHHBIX
x25-CHI (80 mkr) Ha 0 Heneste u xX6-VEE (80 Mkr) Ha 3 Heziene 6e3 UCITOJIb30BaHuUs aIbIOBAHTa,
uzmepsiim ¢ nomoinbro ELISA B Malaria Serology Lab Malaria Vaccine Branch, WRAIR. B
anamm3se ELISA, BeinmojiHeHHOM B Malaria Serology Lab Malaria Vaccine Branch, WRAIR,
wiaHmeTsl mokpeiBaid CSPrp (NPNA)6 nentun) [0,2 mxr/mkin] (ITocraBmuk: Eurogentec
EP070034), u B KauecTBEe BTOPOI'O aHTUTENA UCTIOIB30BAIM KO3UI aHTHYenoBeueckuit [gG
(KPL/074-1002 LOT#120714). KoHe4yHBII TUTP OMPEAeIIsUIH 110 GaKTOPy pa3BeACHHUS CO
3HaueHueM OD 1,0 (414 aMm).

B pesynbrare, Tutp antutena npotuB Pf CSP B cbIBOpoTKe OT 00€3bs1H ObLI OBBIIIIEHHBIM
1oce 2-i UMMYHHU3aLUK 110 CPABHEHUIO C 1-ii uMMyHUM3auuen (cMoTpu tadauny 2). ITo
CpaBHEHUIO C TUTpOM aHTUTeNa TPpOoTUB Pf CSP B cbIBOpOTKE OT 00€3bsTH, UMMYHU3UPOBAHHBIX
RTS,S (GlaxoSmithKline), TuTp anturena npotus Pf CSP B ceiBopoTke OT 00€3bsiH,
UMMYHU3UPOBaHHBIX X25-CHI (80 Mkr) 1 X6-VEE (80 MKT) B OTCYTCTBHE aBIOBAHTA, CUATAJIICS
0oJ1ee BBICOKHMM, JTaXke HecMOTps Ha To, uTo RTS,S (GlaxoSmithKline) coaepKUT abIOBaHT.

Tabmuma 2

H ITocne 1-it UMMyHU3aLUK ITocne 2-1 uMMyHH3aLMK
OoMep KMBOTHOTO
Henens 2 Henens 5

1 8990 29420

2 48210 44100

3 80400 51230

4 16260 19640
CpenHee reOMeTpHYECKOe 27359 33801

ITpumep 4: UMMYHOT€HHOCTD Y MBIIIEN
Mpiiert uMmmyHnusupoBaiv 10 mxr VLP78__15 na nenene 0, 10 mxr VLP74__25 Ha Henene
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3 u 10 mxr VLP78__15 Ha Henene 6 ¢ aaploBaHTOM WM 0e3 aabioBaHTa (Sigma Adjuvant

System, Sigma, S6322) rryTeM BHYTPUMBIIIEYHON UHBEKIIHH.

Tutp antutena npotus Pf CSP B CBIBOPOTKE OT MMMYHU3UPOBAHHBIX MBILIEH U3MEPSIIN
¢ nomoinbto ELISA B Malaria Serology Lab Malaria Vaccine Branch, WRAIR, nipu 3ToM
r1aHeTsl 0buM NOKPBITEI CSPrp (NPNA) 6 nenrtun) [0,2 mxr/mki] (Supplier: Eurogentec
EP070034), 1 B KaueCTBE BTOPOT'O AHTUTEJIA UCITOJIb30BAJIA KO3UM aHTUMBIIIKUHBIN [gG (KPL/
074-1806 LOT#100737) mist 1€TEKUMU AHTUTEIT B CBIBOPOTKE.

KoHeuHslit TUTP ompeensum 1o (HakTopy pa3BeleHHs, KOTOPbIN JocTur 3HadeHus: OD,
paBHoro 1,0 (414 um).

Pe3ynbTaThl UMMYHOT€HHOCTH MTOKa3aHbl B TA0IMLIax 3 U 4.

B tabnuuax 3 14 nokaszaHo, 4To 00Jjiee BBICOKUN TUTP aHTUTeN MPOTUB CSP ObLT TOCTUTHYT
MOCJIe TPEXKPATHOM UMMYHM3AIUK BUPYCOTI0100HOM yactuneir. Kpome Toro, B Tabiunax 3
1 4 MOKAa3aHO, YTO UCIOJIb30BAHUE A bIOBAHTA MTOBBICUJIO TUTP aHTUTEN NpOoTUB CSP.

Tab6muna 3

M Ha 3 Heaene (nocie 1-i IMMyHH3anun)

Howmep mbiimn VLP VLP + agproBaHT
1 6070 QNS
2 5850 13680
3 9610 7610
4 5440 23370
5 16320 27390
CpenHee reoMeTpHYECKOe 7875 16066

QNS = KOIM4ECTBO, HEAOCTATOYHOE TSI TECTUPOBAHUS

Tab6nuna 4
Howmep mblim VLP VLP + agbproBaHT
1 35510 729000
2 15040 197800
3 41650 106700
4 37250 436000
5 48200 497600
CpenHee reoMeTpuuecKoe 33134 319666

ITpumep 5: UmmyHorenHocTb VLP co BcraBkoii P yoelii CSP y mbliiei
QGPGAP, na6mronaembiii B CSP mansipuu rpeizyHoB (P yoelii CSP), ucrionib3oBaiiu B

kauectBe aHTUreHa. 6xQGPGAP Bcrapisiiu B VLP CHIKV. Mbliielt MMMYyHHU3UPOBaJIy 2 pa3a
VLP CHIKYV Ha 0 u 8 Heaene (20 Mkr VLP Ha MbIlIb) IyTEM BHYTPUMBIIIEYHON HHBEKLUU C
aJTbIOBAHTOM WJIM 6e3 ajibroBaHTa Ribi.

NMmyHOTEHHOCTH TOATBEPk AU Ha 4, 6, 10 1 14 Hexensix mocie nepBor UMMYHHU3ALUU.
Anturena mpotus P, yoelii CSP uzmepsiiu ¢ momotisio ELISA. Ananu3 ELISA BeImoTHSIIM
TaKUM ke crmocoboM, kak aHaiau3 ELISA, onucaHHBIN B TpuMepe 3, 3a UCKITFOUEHHUEM TOTO,
YTO TUIAHIIETHI OBLTU TOKPHITHI TOBTOPSIOIIEICS METTTUIHOM TTOCIefoBaTeIbHOCTHIO P, Yoelii
CSP nipu 0,1 Hr/mki1. BropuuHoe aHTUTENI0 NIPeCTaBIIsuIO0 coO0it aHTUMBIIIMHBIN [gG-HRP
(Cell signal, #7076S). Pe3ynbpTaThl moka3aHsl Ha ¢urypax 7-9.

Ha ¢urypax 7-9 nokazano, uto 0osee BBICOKUI TUTP aHTUTEN MPOTUB CSP ObLT TOCTUTHYT
nmytem BHyTpuMbIieduHoro BBeaeHus VLP CHIKYV, conepxkaieit 6xQGPGAP. Kpome Toro,
Ha urypax 7-9 mokaszaHo, 4TO UCTIOJIb30BAHKE aTHIOBAHTA MTOBBICUIIO TUTP AHTUTEN ITPOTHB
CSP.

ITpumep 6: 3a1MTa Mblied OT MATSIPUU ITyTEM BHYTpUMbIIedYHOU uHbeKud VLP CHIKV,
conepxainen sanuton P yoelii CSP: 6xQGPGAP
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6xQGPGAP Bcrasisumi B VLP CHIKV. Mbieit (n=5) uMmyHusupoBaiu 2 paza VLP CHIKV
Ha 0 u 8 Hexene (20 Mkr VLP Ha MpI11b) MyTeM BHYTPUMBIIIEYHON MUHBEKIMU C AIBIOBAHTOM
unu 6e3 agproBaHTa Ribi (cMoTpu durypy 10). Manspus rpeI3yHOB: 3apaxenue P. yoelii
(BHYTpUBEHHO (i.V.)) BBITIOIHSUIM Ha 17 Hexene (cMoTpH durypy 10).

Mansipuiinyto HHPEKIUIO TOATBEPKAATU C TOMOIIBIO MTOJIUMEPA3ZHOMN LEMHON peaKUU
(PCR). I'enomnyto JIHK Bbizemnsiiim u3 KpoBU MbIIel yepes 6 gHel rmocie 3apaxeHus. 18S
JHK manspun ammmudumpposau ¢ momoinbio PCR. Ha ¢urype 11 npeacraBieHs
pe3yabTaTthl PCR, KOTOpBIE MOKA3BIBAIOT, YTO BCE S KOHTPOJIbHBIX MbIIIEH (MHbEKIMS PBS)
ObUTM UH(DUIMPOBAHBI MAJISIPUEHi; BCE 5 MBIIIIeH, UMMYHU3UPOBAHHBIX KOHTPOJIbHON VLP,
ObUTM MHGUIMPOBAHBI MAIISIpUEH; U3 5 Mbl1el, iMMyHHU3UpoBaHHbIX VLP CHIKYV, conepkarneit
6xXQGPGAP, 2 MplI1u ObITH HHPUIMPOBAHBI MAJISIPUEN U 3 MBIIIH HEe ObLTH WHOUIMPOBAHBI
Maspuen; U u3 5 Mmbliien, uMMyHu3upoBaHHbIX VLP CHIKV, conepxameit 6xQGPGAP c
aabioBaHTOM Ribi, 1 MbIIs ObLIa MHPUIMPOBAHA Masipyuel ¥ 4 MBIIIU HE OBLIH
UHHUIMPOBAHBI MaJIsIpPUEH.

[Tpumep 7: I1pUrotoBieHre KOMIO3UIMY BAKIMHBI, COAEPKAIIeH BUPYCOMOI00HYIO
yactuny Bupyca Yukynrynes (CHIKV), conepxariyio moprop NPNA, Wir BUPYCOIIOI00HYIO
YacTULY BUPYCa BEHECYANBCKOT0 3HIehanomuenura gomanei (VEEV), cogepxanyro moBTo
NPNA

Bupyconono0Onyto yactuny Bupyca Hukynrynbst (CHIKV), conepxkannyto 6x uiam 25x
NPNA, noJty4aju B COOTBETCTBUH C MPUMEPOM 1, U BUPYCOIOI00HYIO YACTHUIY BUpYyCa
BEHECYAIIbcKOTO sHIehamomuenuta jgomasaeit (VEEV), cogepxkairyro 6xNPNA, nmomydanu B
COOTBETCTBUHU C MPUMEPOM 2. JJ1s1 MPUTrOTOBIIEHHS] KOMIIO3ULMU BaKIIMHBI 80 MK KaXXI0M U3
MOJTyYEHHBIX YaCTHI CMeIMBaM ¢ 1 M1 caxapo3Ho-(hochaTHoro pacrsopa, pH 7,2, He
coaepikatero sHgoTokcuH (Teknova, SP-Oydep).

(57) ®opmyna uzobpeTeHus

1. BupycomnoaoOHast yacTuua 1y BAKUMHALMK [TIPOTUB MaJIsIpUu, KOTOPAs COIEPKUT:

CTPYKTYPHBIH IOJUIIENTU]T BUPYCA, NTOJIyYEHHbIN U3 BUpYyca YukyHryHbs (CHIKV) unm
BHpYCa BEeHECY3JIbcKOTo 3HuedanuTa gomaneii (VEEV), u

110 MEHBIIIEH MEpPE OAUH AHTUT€H MAIISIPUH,

IJIe YKa3aHHbIA CTPYKTYPHBIN ITOJIMIIENITH BUPYCA COAECPKUT 110 MEHBIIIEH MEPE OAUH
MEPBbIN YUYACTOK MTPUCOEIMHEHUS B O€JIKEe 0OOJIOUKHM M YKA3aHHBIN 110 MEHbIIEH MEpe OJIMH
AHTUI€H MAJIIPUUA COJIEPKUT 10 MEHBIIEH MEpE OJIMH BTOPON YUaCTOK IIPUCOEAUHEHHUS,

YKA3aHHbBII AHTUTEH MAJISIPUU SIBJISIETCS AHTUT€HOM, coqepxkammm (NPNA),, rae n

coctasiisieT oT 4 110 30, /WM AaHTUTE€H COJIEPKUT (EYLNKIQNSLSTEWSPCSVT)y, raey

cocTaBisieT oT 1 10 6, U

YKA3aHHbBIN CTPYKTYPHBIN MOJUIIEITUA BUPYCA U YKA3aHHBIA AHTUT€H MAJISIPUU CBSI3aHBI
MOCPEACTBOM YKAa3aHHOT'O IO MEHbIIIEH Mepe OJHOTO NEPBOrO U YKA3aHHOTO 110 MEHbIIIEH
MEPE OJHOTO BTOPOTO YUYACTKOB MIPUCOEAUHEHHUS.

2. Yacruna o 1. 1, oTiiMyaromascs TeM, YTO yKa3aHHBIN CTPYKTYPHbIN MOJMIENTH BUpyCa
COJICPKUT Karicua u ooonoueunbie 6enku E1 u E2.

3. YacTtuna no m. 2, OTJIMYaIoNasics TEM, YTO YKa3aHHBIN 10 MEHBIIEH Mepe OJIMH AaHTUIE€H
MaJISIPUM BCTaBJIEH B 000J1049euHbIli Oerok E2.

4. Yactuna no 11. 1, oTimyaromascs TeM, YTO YKa3aHHbINA CTPYKTYPHBIN OJUIIENITHIT BUPYCA
MPECTABIISIET COOOM MOIUIIENITUI, TTOJyYeHHBIN 13 BUpyca UukyHryHbs (CHIKV).

5. Hacrtuga no . 1, oTaMyaromasics TeM, 4TO YKa3aHHbIM 10 MEHBIIEH Mepe OJIMH AaHTUTE€H
MaJISIPUM TIPEACTABIISIET cOOOM aHTUreH, coaepxatuii (NPNA),, rae n paBHoO oT 4 oT 30.

6. IIB,CTI/II_[a I10 1. 4, OTIIUYAIOMIASCS TEM, YTO y1(a3aHHI:Iﬁ 10 MEHBIIIEH MCPC OJNH aHTUT'CH

Crp.: 37
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MaJjisipuu BctasjieH mexay 509-510, 510-511, 511-512, 519-520, 529-530, 530-531 vim 531-532
SEQ ID NO: 1 vnu 2, uimu mexay ocratkamu 515-516, 516-517, 517-518, 518-519, 519-520,
536-537, 537-538 unm 538-539 SEQ ID NO: 3.

7. Yactrua 1o 1. 5, OTIIMYA0IIASICS TEM, YTO YKA3aHHBINM 10 MEHBIIEH MEPE OJIMH AHTUT€H
MaJisipyuu BcTaByieH Mexay octatkamu 531 u 532 SEQ ID NO: 1 vy 2, uimi MexX1y ocTaTKamMu
518 m 519 SEQ ID NO: 3.

8. BrieneHHast MOJIEKYJIa HYKJIEMHOBOM KUCIIOTHI JUIs1 SKCIIPECCUM YaCTHLIBI IO JIIOOOMY
w3 nm. 1-7.

9. BeienieHHast MOJIEKYJIa HYKJIEMHOBOMW KUCIIOTBI C HYKJIEOTHIHOM MOCIIEI0BATEIbHOCTBIO,
npeacrasiieHHon SEQ ID NO: 26-27, 29-30, 32-33, 35-36, 38, 40 unu 42, Uiy ¢ HyKJI€OTUIHOMN
MOCIIEI0BATENIbHOCTBIO, KOTOpas Ha 90% wiu 6oJiee MAEHTUYHA HYKJIEOTUIHOM
MOCJIe0BATEIILHOCTH, TipeactaBieHHon SEQ ID NO: 26-27, 29-30, 32-33, 35-36, 38, 40 unu
42, nyst 9KCIPECCHU YaCTHIBI 10 JTr000My M3 TiI. 1-7.

10. BexTop, coaepKaluyii MOJIEKYJly HyKJIEMHOBOM KUCIOTBHI I10 II. 8, IJIs1 9KCITPECCUU
YACTHIIBI 110 JTI000MY U3 IIT. 1-7, OTJIMYAOIIUICS TeM, YTO BEKTOP HEOOS3aTEIILHO COACPIKUT
MOCIIEA0BATEIIBHOCTD, KOHTPOJIMPYIOIIYIO SKCIIPECCUIO, ONIEPATUBHO CBI3AHHYIO C MOJIEKYJION
HYKJIEMHOBOM KUCIIOTHI.

11. TIpuMeHeHre YacTUIBI TT0 JTF0OOMY U3 MIIL. 1-7 JJIs U3rOTOBIICHUS JIEKAPCTBEHHOTO
CpeACTBa ISl BAKIIMHALMU ITPOTUB MAJIIPUU y CYOBEKTA - MIIEKOIIUTAIOIIETO.

12. ®apMmaneBTHYECKAsT KOMITO3UIMUS I BAKIIMHAIIMM ITPOTUB MAJISIPUU y CYOBEKTA -
MJIEKOIIMTAIOIIET O, COJIepKaIas:

(a) wactuiy 1o Jb6oMy U3 it 1-7 u

(b) bapmaneBTHUECKU TPUEMIIEMBII1 HOCUTEITh.

Crp.: 38
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Chikungunya virus

1

Tet Glu Phe Ile

Arg

Arg

Asn

Arg

65

Thr

Lys

Cys

Leu

145

Asp

Lys

Ala

Pro

Pro

Lys

Lys

Asn

Lys

Ile

val

130

Asn

Leu

Phe

val

Trp Thr
20

GIn Arg
35

Leu Thr

Asn Lys

Gln Lys

Pro Gly

100

Phe Glu
115

Gly Asp

Ala Asp

Glu Cys

Thr His

180

Gln Tyr

Ero Thr G1n

Pro

Gln

Met

Lys

Lys

Arg

val

Lys

Leu

Ala

165

Glu

Sser

Arg

Ala

Arg

Gln

70

GlIn

Arg

Lys

val

Ala

150

Gln

Lys

Gly

Pro

Gly

Ala

55

Lys

Pro

Glu

His

Met

135

Lys

Ile

Pro

Gly

Thr

Thr

Gln

40

val

Gln

Pro

Arg

Glu

120

Lys

Leu

Pro

Glu

Arg

Phe

Ile

25

Leu

Pro

Lys

Lys

Met

105

Gly

Pro

Ala

val

Gly

185

Phe

Tyr Asn
10

Gln val
Ala Gln
GIn GIn
GIn GlIn

75
Lys Lys
920
Cys Met
Lys val
Ala His
Phe Lys
His Met
170

Tyr Tyr

Thr 1Ile
CTpaHuua
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Arg

Ile

Leu

Pro

Lys

Thr

val

140

Arg

Lys

Asn

Pro
1

Arg

Arg

Ile

45

Pro

Pro

Ala

Ile

Gly

Lys

Ser

Ser

Trp

Thr

Tyr

Pro

30

Ser

Arg

Gln

Gln

Glu

110

Tyr

Gly

ser

Asp

His

190

Gly

Gln

15

Arg

Ala

Arg

Asn

Lys

Asn

Ala

Thr

Lys

Ala

175

His

Ala

Pro

Pro

val

Asn

Asn

80

Lys

Asp

Cys

Ile

Tyr

160

Ser

Gly

Gly



Lys

val

225

ser

Gly

Asn

Glu

305

His

Thr

cys

Gly

385

Ala

Thr

Gly

ser

Lys

Pro

210

Ala

val

Ala

Thr

Lys

Pro

Arg

Arg

His

Thr

370

Ser

Asp

Ile

Glu

Cys

450

Phe

195

Gly

Ile

val

Glu

Thr

275

Glu

Gly

Gln

Pro

Ser

355

Leu

His

Ala

Thr

Thr

435

Thr

His

Asp

val

Thr

Glu

260

Phe

Pro

Tyr

Arg

TYyr

340

Pro

Lys

Asp

Glu

Gly

Leu

His

Ser

Ser

Leu

Trp

245

Trp

Pro

Glu

Tyr

Arg

325

Leu

val

Ile

Trp

Arg

405

Thr

Thr

Pro

Arg

Gly

Gly

Asn

Ser

Cys

Glu

Gln

310

ser

Ala

Ala

Gln

Thr

390

Ala

Met

val

Phe

Pro

Arg

215

Gly

Lys

Leu

Ser

Thr

295

Leu

Thr

His

Leu

val

375

Lys

Gly

Gly

Gly

His

455

Gln

200

Pro

Ala

Asp

Ala

Gln

280

Leu

Leu

Lys

Cys

Glu

360

ser

Leu

Leu

His

Phe

440

His

His

RU 2702163 C2

Ile

Asn

Ile

Ile

265

Pro

Arg

Gln

Asp

Pro

345

Arg

Leu

Arg

Phe

Phe

425

Thr

Asp

Phe

Glu

val

250

Pro

Pro

Met

Ala

Asn

330

Asp

Ile

Gln

Tyr

val

410

Ile

Asp

Pro

val

Cys

Leu

Ser

315

Phe

Cys

Arg

Ile

Met

395

Arg

Leu

Ser

Pro

Gly Lys Glu
CTpaHuua 2
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Asn

220

Ala

Lys

Met

Thr

Glu

300

Leu

Asn

Gly

Asn

Gly

Asp

Thr

Ala

Arg

val

460

Leu

205

Lys

Arg

Ile

Cys

Pro

285

Asp

Thr

val

Glu

Glu

365

Ile

Asn

Sser

Arg

Lys

Ile

Pro

Gly

Thr

Thr

Leu

270

cys

Asn

Cys

Tyr

Gly

Ala

Lys

His

Ala

cys

Ile

Gly

cys

Arg

Ala

Pro

255

Leu

Cys

val

ser

Thr

Thr

Met

Pro

415

Pro

ser

Arg

Ser

val

Leu

240

Glu

Ala

Tyr

Met

Pro

320

Ala

Ser

Asp

Asp

Pro

400

Cys

Lys

Glu

Thr



465

Tyr

Pro

val

Gly

Cys

545

Gln

Lys

val

Ile

Met

625

Glu

AsSn

Ala

Pro

Ser

705

cys

Leu

val

Pro

Lys

Gly

530

Lys

Tyr

Gly

Pro

Met

610

Gly

val

Asn

His

Thr

690

Met

Ile

Ser

Gln

Asp

Ile

515

ser

val

Asn

Lys

Lys

Leu

Glu

val

Glu

Gly

Met

val

Thr

Leu

Ser

Thr

500

Thr

Asn

ASp

ser

Ile

580

Ala

Leu

Glu

Leu

Pro

660

His

Thr

Gly

Pro

Ile

Thr

485

Pro

val

Glu

Gln

Pro

565

His

Arg

Tyr

Pro

Thr

645

TYyr

Pro

val

Met

Tyr

725

Cys

470

Ala

Asp

Ash

Gly

cys

550

Leu

Ile

Asn

Pro

Asn

630

val

Lys

His

val

Ala

710

Glu

Cys

Ala

Arg

Gly

Leu

535

His

val

Pro

Pro

Asp

615

Tyr

Pro

Tyr

Glu

val

695

Ala

Leu

Ile

Thr

Thr

Gln

520

Thr

Ala

Pro

Phe

Thr

600

His

Gln

Thr

Trp

Ile

680

val

Gly

Thr

Arg

RU

Thr

Leu

505

Thr

Thr

Ala

Arg

Pro

585

val

Pro

Glu

Glu

Pro

665

Ile

Ser

Met

Pro

Glu

490

Met

val

Thr

val

Asn

570

Leu

Thr

Thr

Glu

Gly

Gln

Leu

val

cys

Gly
730

2702163 C2

475

Glu

Ser

Arg

Asp

Thr

555

Ala

Ala

Tyr

Leu

Trp

Leu

Leu

Tyr

Ala

Met

715

Ala

Thr Ala Lys
CtpaHuua 3
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Ile

GIn

Tyr

540

Asn

Glu

Asn

Gly

Leu

620

val

Glu

ser

Tyr

Thr

700

cys

Thr

Ala

Glu

Gln

Lys

val

His

Leu

val

Lys

605

Ser

Met

val

Thr

TYyr

685

Phe

Ala

val

Ala

val

Ser

510

cys

Ile

Lys

Gly

Thr

590

Asn

Tyr

His

Thr

Asn

670

Glu

Ile

Arg

Pro

Thr

His

495

Gly

Asn

Asn

Lys

Asp

575

cys

GlIn

Arg

Lys

Trp

Gly

Leu

Leu

Arg

Phe

735

Tyr

480

Met

Asn

cys

Asn

Trp

560

Arg

Arg

val

Asn

Lys

640

Gly

Thr

Tyr

Leu

Ar

72

Leu

Gln
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740 745 750

Glu Ala Ala Ile Tyr Leu Trp Asn Glu Gln Gln Pro Leu Phe Trp Leu
755 760 765

GIn Ala Leu Ile Pro Leu Ala Ala Leu Ile val Leu Cys Asn Cys Leu
770 775 780

Arg Leu Leu Pro Cys Cys Cys Lys Thr Leu Ala Phe Leu Ala val Met
785 790 795 800

Ser val Gly Ala His Thr val ser Ala Tyr Glu His val Thr val Ile
805 810 815

Pro Asn Thr val Gly val Pro Tyr Lys Thr Leu val Asn Arg Pro Gly
820 825 830

Tyr Ser Pro Met val Leu Glu Met Glu Leu Leu Ser val Thr Leu Glu
835 840 845

Pro Thr Leu Ser Leu Asp Tyr Ile Thr Cys Glu Tyr Lys Thr val Ile
850 855 860

Pro Ser Pro Tyr val Lys Cys Cys Gly Thr Ala Glu Cys Lys Asp Lys
865 870 875 880

Ash Leu Pro Asp Tyr Ser Cys Lys val Phe Thr Gly val Tyr Pro Phe
885 890 895

Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp Ala Glu Asn Thr GIn Leu
900 905 910

Ser Glu Ala His val Glu Lys Ser Glu Ser Cys Lys Thr Glu Phe Ala
915 920 925

Ser Ala Tyr Arg Ala His Thr Ala Ser Ala Ser Ala Lys Leu Arg val
930 935 940

Leu Tyr GIn Gly Asn Asn Ile Thr val Thr Ala Tyr Ala Asn Gly Asp
945 950 955 960

His Ala val Thr val Lys Asp Ala Lys Phe Ile val Gly Pro Met Ser
965 970 975

Ser Ala Trp Thr Pro Phe Asp Asn Lys Ile val val Tyr Lys Gly Asp
980 985 990

val Tyr Asn Met Asp Tyr Pro Pro Phe Gly Ala Gly Arg Pro Gly Gln
995 1000 1005

Phe Gly Asp Ile Gln Ser Arg Thr Pro Glu Ser Lys Asp val Tyr
CTpaHuua 4
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1010

Ala Asn
1025

His val
1040

Lys Glu
1055

Gln Ile
1070

Asn Met
1085

val val
1100

Ala Cys
1115

Tyr Ala
1130

Asn Ala
1145

Ser Gln
1160

Phe Arg
1175

Cys His
1190

Thr Thr
1205

val Gln
1220

Ala Leu
1235

<210>

Thr

Pro

Arg

Ala

Pro

Asp

Thr

Ala

val

Leu

val

Pro

Leu

Lys

Ile

2
<211> 1248
<212> PRT

<213>

Gln

Tyr

Gly

Thr

Ile

Ala

His

ser

Thr

Gln

GIn

Pro

Gly

Ile

Leu

Leu

Ser

Ala

Asn

Ser

Pro

ser

Lys

Ile

Ile

val

Lys

val

Thr

Ile

val

Gln

ser

Pro

Ile

Ser

ser

Lys

Arg

ser

cys

Asp

Gln

Gly

val

Chikungunya virus

1015

Leu
1030

Ala
1045

Leu
1060

val
1075

Asp
1090

Leu
1105

Asp
1120

Gl
1
Glu

1150

Phe
1165

ser
1180

His
1195

Asp
1210

val
1240

Gln

Pro

Gln

Arg

Ile

Thr

Phe

Lys

Ala

Ser

Thr

Ile

Ile

val

Leu
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Arg

Ser

His

Ala

Pro

Asp

Gly

cys

Glu

Thr

Gln

val

ser

Gly

cys

Pro Ala

Gly Phe

Thr Ala

val Asn

Glu Ala

Met Ser

Gly val

Ala val

Ile Glu

Ala Leu

val His

Asnh Tyr

Ala Thr

Leu val

val Ser

CTpaHuua 5
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1020

val
1035

Lys
1050

Pro
1065

cys
1080

Ala
1095

cys
1110

Ala
1125

His
1140

val
1155

Ala
1170

Cys
1185

Pro
1200

Ala
1215

val
1230

Phe
1245

Gly

Tyr

Phe

Ala

Phe

Glu

Ile

Ser

Glu

Ser

Ala

Ala

Met

Ala

Ser

Thr

Trp

Gly

val

Thr

val

Ile

Met

Gly

Ala

Ala

Ser

ser

val

Arg

val

Leu

Cys

Gly

Arg

Pro

Lys

Thr

Asn

Glu

Glu

His

Trp

Ala

His
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<400> 2
?et Glu Phe Ile Pro Thr GIn Thr Phe I%r Asn Arg Arg Tyr Gln Pro

Arg Pro Trp Ala Pro Arg Pro Thr Ile GIn val Ile Arg Pro Arg Pro
20 25 30

Arg Pro GIn Arg Gln Ala Gly GIn Leu Ala GIn Leu Ile Ser Ala val
35 40 45

Asn L%s Leu Thr Met Arg é}a val Pro Gln Gln é%s Pro Arg Arg Asn
5

Arg Lys Asn Lys Lys GIn Arg Gln Lys Lys Gln Ala Pro Gln Asn Asp
65 70 75 80

Pro Lys GIn Lys Lys GIn Pro Pro Gln Lys Lys Pro Ala Gln Lys Lys
85 90 95

Lys Lys Pro Gly Arg Arg Glu Arg Met Cys Met Lys Ile Glu Ash Asp
100 105 110

Cys Ile Phe Glu val Lys His Glu Gly Lys val Met Gly Tyr Ala Cys
115 120 125

Leu val Gly Asp Lys val Met Lys Pro Ala His val Lys Gly Thr Ile
130 135 140

Asp Asn Ala Asp Leu Ala Lys Leu Ala Phe Lys Arg Ser Ser Lys Tyr
145 150 155 160

Asp Leu Glu Cys Ala GIn Ile Pro val His Met Lys Ser Asp Ala Ser
165 170 175

Lys Phe Thr His Glu Lys Pro Glu Gly Tyr Tyr Asn Trp His His Gly
180 185 190

Ala val GIn Tyr Ser Gly Gly Arg Phe Thr Ile Pro Thr Gly Ala Gly
195 200 205

Lys Pro Gly Asp Ser Gly Arg Pro Ile Phe Asp Asn Lys Gly Arg val
210 21 220

val Ala Ile val Leu Gly Gly Ala Asn Glu Gly Ala Arg Thr Ala Leu
225 230 235 240

Sser val val Thr Trp Asn Lys Asp Ile val Thr Lys Ile Thr Pro Glu
245 250 255

Gly Ala Glu Glu Trp Ser Leu Ala Leu Pro Val Leu Cys Leu Leu Ala
260 265 270

CTtpaHuua 6

Crp.: 44
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Asn Thr Thr Phe Pro Cys Ser Gln Pro Pro Cys Thr Pro Cys Cys Tyr
275 280 285

Glu Lys Glu Pro Glu Ser Thr Leu Arg Met Leu Glu Asp Asn Val Met
290 295 300

Arg Pro Gly Tyr Tyr Gln Leu Leu Lys Ala Ser Leu Thr Cys Ser Pro
305 310 315 320

His Arg GIn Arg Arg Ser Thr Lys Asp Asn Phe Asn val Tyr Lys Ala
325 330 335

Thr Arg Pro Tyr Leu Ala His Cys Pro Asp Cys Gly Glu Gly His Ser
340 345 350

Cys His Ser Pro Ile Ala Leu Glu Arg ITe Arg Asn Glu Ala Thr Asp
355 360 365

Gly Thr Leu Lys Ile Gln val Ser Leu GIn Ile Gly Ile Lys Thr Asp
370 375 380

sp Ser His Asp Trp Thr Lys Leu Arg Tyr Met Asp Ser His Thr Pro
85 390 395 400

Ala Asp Ala Glu Arg Ala Gly Leu Leu val Arg Thr Ser Ala Pro Cys
405 410 415

Thr Ile Thr Gly Thr Met Gly His Phe Ile Leu Ala Arg Cys Pro Lys
420 425 430

Gly Glu Thr Leu Thr val Gly Phe Thr Asp Ser Arg Lys Ile Ser His
435 440 445

Thr Cys Thr His Pro Phe His His Glu Pro Pro val Ile Gly Arg Glu
450 455 460

Arg Phe His Ser Arg Pro GIn His Gly Lys Glu Leu Pro Cys Ser Thr
465 470 475 480

Tyr val GIn ser Thr Ala Ala Thr Ala Glu Glu Ile Glu val His Met
485 490 495

Pro Pro Asp Thr Pro Asp Arg Thr Leu Met Thr GIn GIn Ser Gly Asn
500 505 510

val Lys Ile Thr val Asn Gly Gln Thr val Arg Tyr Lys Cys Asn Cys
515 520 525

Gly Gly Ser Asn Glu Gly Leu Thr Thr Thr Asp Lys val Ile Asn Asn
530 535 540

CTtpaHuuya 7

Crp.: 45
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Cys Lys Ile Asp GIn Cys His Ala Ala val Thr Asn His Lys Asn Trp
545 550 555 560

Gln Tyr Asn Ser Pro Leu val Pro Arg Asn Ala Glu Leu Gly Asp Arg
565 570 575

Lys Gly Lys Ile His Ile Pro Phe Pro Leu Ala Asn val Thr Cys Arg
580 585 590

val Pro Lys Ala Arg Asn Pro Thr val Thr Tyr Gly Lys Asn Gln val
595 600 605

Thr Met Leu Leu Tyr Pro Asp His Pro Thr Leu Leu Ser Tyr Arg Asn
610 615 620

Met Gly Gln Glu Pro Asn Tyr His Glu Glu Trp val Thr His Lys Lys
625 630 635 640

Glu val Thr Leu Thr val Pro Thr Glu Gly Leu Glu val Thr Trp Gly
645 650 655

Asn Asn Glu Pro Tyr Lys Tyr Trp Pro GIn Met Ser Thr Asn Gly Thr
660 665 670

Ala His Gly His Pro His Glu Ile Ile Leu Tyr Tyr Tyr Glu Leu Tyr
675 680 685

Pro Thr Met Thr val val Ile val Ser val Ala Ser Phe val Leu Leu
690 695 700

ser Met val Gly Thr Ala val Gly Met Cys val Cys Ala Arg Arg Ar
705 710 715 72

Cys Ile Thr Pro Tyr Glu Leu Thr Pro Gly Ala Thr val Pro Phe Leu
725 730 735

Leu Ser Leu Leu Cys Cys val Arg Thr Thr Lys Ala Ala Thr Tyr Tyr
740 745 750

Glu Ala Ala Ala Tyr Leu Trp Asn Glu GIn Gln Pro Leu Phe Trp Leu
755 760 765

Gln Ala Leu ITe Pro Leu Ala Ala Leu Ile val Leu Cys Asn Cys Leu
770 775 780

Lys Leu Leu Pro Cys Cys Cys Lys Thr Leu Ala Phe Leu Ala val Met
785 790 795 800

ser Ile Gly Ala His Thr val Ser Ala Tyr Glu His val Thr val Ile
805 810 815

CTpaHuua 8

Crp.: 46



10

Pro

Tyr

Pro

Pro

865

Ser

Met

ser

Ser

Leu

945

His

ser

val

Phe

Ala

His

Lys

Gln

Asn

Ser

Thr

850

Ser

Leu

Trp

Glu

Ala

930

Tyr

Ala

Ala

Tyr

Gly Asp Ile Gln ser
1010

Asn
1025
val
1040
Glu Arg Gly Ala ser

1055

Ile Ala Thr Asn Pro

Thr

Pro

835

Leu

Pro

Pro

Gly

Ala

915

Tyr

Gln

val

Trp

Asn
995

Thr GIn Leu val

1070

Pro Tyr Ser GlIn

val Gly val Pro
820

Met val Leu Glu

Ser Leu Asp Tyr
855

Tyr val Lys Cys

Asp Tyr Ser Cys
885

Gly Ala Tyr Cys

His val Glu Lys

Arg Ala His Thr
935

Gly Asn Asn Ile
950

Thr val Lys Asp
965

Thr Pro Phe Asp
980

Met Asp Tyr Pro

Leu
1030
Ala

1045

Leu
1060

val
1075

RU 2702163 C2

Tyr Lys Thr Leu val Asn ggg Pro Gly

Met Glu Leu Gln Ser val Thr Leu Glu
840 845

Ile Thr Cys Glu Tyr Lys Thr val Ile
860

Cys Gly Thr Ala Glu Cys Lys Asp Lys
875 880

Lys val Phe Thr Gly val Tyr Pro Phe
890 895

Phe Cys Asp Ala Glu Asn Thr Gln Leu
905 910

Ser Glu Ser Cys Lys Thr Glu Phe Ala
920 925

Ala Ser Ala Ser A1g Lys Leu Arg val
94

Thr val Ala Ala Tyr Ala Asn Gly Asp
955 960

Ala Lys Phe val val Gly Pro Met Ser
970 975

Asn Lys Ile val val Tyr Lys Gly Asp
985 990

Pro Phe Gly Ala Gly Arg Pro Gly Gln
1000 1005

Arg Thr Pro Glu Ser Lys Asp val Tyr
1015 1020

Gln Arg Pro Ala Ala Gly Thr val
1035

Pro Ser Gly Phe Lys Tyr Trp Leu
1050

GIn His Thr Ala Pro Phe Gly Cys
1065

Arg Ala val Asn Cys Ala val Gly
1080

CTpaHuua 9

Crp.: 47
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RU 2702163 C2

Asn Ile Pro Ile Ser Ile Asp 1Ile Pro Asp Ala Ala Phe Thr Arg
1085 1090 1095

val val Asp Ala Pro Ser val Thr Asp Met Ser Cys Glu val Pro
1100 1105 1110

Ala Cys Thr His Ser Ser Asp Phe Gly Gly val Ala 1Ile Ile Lys
1115 1120 1125

Tyr Thr Ala Ser Lys Lys Gly Lys Cys Ala val His Ser Met Thr
1130 1135 1140

Asn Ala val Thr Ile Arg Glu Ala Asp val Glu val Glu Gly Asn

1145 1150 1155

Sser Gln Leu GIn Ile Ser Phe Ser Thr Ala Leu Ala Ser Ala Glu
1160 1165 1170

Phe Arg val GIn val Cys ser Thr Gln val His Cys Ala Ala Ala
1175 1180 1185

Cys His Pro Pro Lys Asp His 1Ile val Asn Tyr Pro Ala Ser His
1190 1195 1200

Thr Thr Leu Gly val Gln Asp Ile Ser Thr Thr Ala Met Ser Trp
1205 1210 1215

val GIn Lys ITe Thr Gly Gly val Gly Leu Ile val Ala val Ala
1220 1225 1230

Ala Leu Ile Leu Ile val val Leu Cys val Ser Phe Ser Arg His
1235 1240 1245

<210> 3

<211> 1255

<212> PRT

<213> Venesuelan equine encephalitis virus

<400> 3

Met Phe Pro Phe Gln Pro Met Tyr Pro Met Gln Pro Met Pro Tyr Arg
1 5 10 15
Asn Pro Phe Ala Ala Pro Arg Arg gro Trp Phe Pro Arg ggr Asp Pro
5.
Phe Leu Ala Met Gln val GIn igu Leu Thr Arg Ser %gt Ala Asn Leu
35

Thr Phe Lys GIn Arg Arg Asp Ala Pro Pro Glu Gly Pro Ser Ala Ala
50 55 60

CtpaHuua 10

Crp.: 48
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Lys

Lys

Asn

Gly

Pro

Gly

val

Tyr

His

Tyr

225

val

Met

Glu

Phe

Thr

305

Leu

Pro

Lys

Pro

Lys

Ile

130

Lys

Leu

Ala

Glu

Glu

210

Ser

Leu

Trp

Gln

Pro

290

Leu

Leu

Lys

Lys

Lys

Leu

Ala

Asp

Lys

Asn

Gly

Gly

Asn

Trp

275

cys

Ala

Glu

Lys

Lys

Ala

100

Gln

Leu

Phe

Ala

val

180

Pro

Gly

Arg

Gly

Glu

260

Ser

Ala

Met

Ala

Glu

Asn

85

Gln

Arg

Glu

Arg

Leu

165

Pro

Gln

Arg

Pro

val

245

Lys

Leu

Gln

Leu

Ala
325

Ala

70

Gln

Asn

Met

Gly

Pro

150

Lys

Gln

Gly

Phe

Ile

230

Asn

Gly

val

Pro

Ser

310

val

ser

Gly

Gly

val

Lys

135

Met

Thr

Asn

Tyr

Thr

215

Leu

Glu

val

Thr

Pro

295

val

Lys

Gln

Lys

Asn

Met

120

Ile

His

Lys

Met

Tyr

200

val

ASp

Gly

Thr

Thr

280

Ile

Asn

cys

RU

Lys

Lys

Lys

Lys

Asn

val

Lys

Arg

185

Ser

Pro

Asn

Ser

val

265

Met

Cys

val

Pro

Gln

Lys

Lys

Leu

Gly

Glu

Ala

170

Ala

Trp

Lys

Gln

Ar

25

Lys

cys

Tyr

Asp

33

2702163 C2

Lys

Ala

Lys

Glu

Tyr

Gly

Ser

ASp

His

Gly

Gly

Thr

Tyr

Leu

ASp

Asn
315

Gly

Lys

Thr

ser

Ala

140

Lys

Lys

Thr

His

val

220

Arg

Ala

Thr

Leu

Arg

300

Pro

61% Arg Lys

CTpaHuua 11
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Gly

Thr

Asn

ASp

Cys

Ile

Tyr

Phe

Gly

Gly

val

Leu

Pro

Ala

285

Lys

Gly

Arg

Gly

Gly

Lys

110

Lys

val

ASp

Asp

Lys

Ala

Ala

val

Ser

Glu

270

Asn

Pro

Tyr

Arg

Gln

Pro

95

Lys

Thr

val

Asn

Leu

175

Tyr

val

Lys

Ala

val

255

Asn

val

Ala

Asp

ser
335

Gly

80

Pro

Pro

Phe

Gly

160

Glu

Thr

Gln

Gly

Ile

240

val

Cys

Thr

Glu

Glu

320

Thr
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Glu

cys

Ala

ser

385

Arg

Ser

Phe

Lys

Phe

465

val

Ala

val

Ser

Ile

545

Arg

Leu

Phe

Glu

Ile

val

370

Gln

Tyr

Leu

Leu

Lys

Asn

Glu

Tyr

ser

Ala

530

Asn

Ala

Pro

Leu

Leu

Arg

355

Lys

TYyr

Asp

Tyr

Leu

435

ASp

Pro

GlIn

val

Leu

515

Leu

Lys

Tyr

Lys

Leu
595

Phe

340

cys

ser

Gly

Met

Thr

420

Ala

Ser

val

Ala

Glu

500

Ser

val

Thr

Arg

Ala

580

Ala

Asn

Ala

Asp

Leu

His

405

Ser

Arg

val

Gly

Cys

Met

Gly

Glu

Lys

Leu

565

Ala

Asp

Glu

val

Gly

Asp

390

Gly

Arg

cys

Arg

Arg

470

Gln

His

ser

cys

Gln

550

GlIn

Gly

Gly

Tyr

Gly

His

375

Ser

Thr

Pro

Pro

His

455

Glu

val

Leu

Ser

Glu

535

Phe

Asn

Ala

Lys

Lys

Ser

360

Asp

Ser

Ile

cys

Ala

440

ser

Leu

Tyr

Pro

val

520

cys

Ser

Asp

Thr

Cys
600

Leu

345

Cys

Gly

Gly

Lys

His

Gly

Cys

Tyr

Ala

Gly

Thr

Gly

Gln

Lys

Leu

585

Thr

RU

Thr

His

Tyr

Asn

Glu

410

Ile

Asp

ser

Thr

His

490

Ser

val

Gly

Cys

Trp

570

Lys

val

2702163 C2

Arg

Ser

val

Leu

395

Ile

val

Ser

val

His

475

Asp

Glu

Thr

Thr

Thr

555

val

Gly

Pro

Pro

Pro

Arg

380

Lys

Pro

Asp

Ile

Pro

460

Pro

Ala

val

Pro

Lys

Lys

Tyr

Lys

Leu

CTpanuua 12
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Tyr

Ile

365

Leu

Gly

Leu

Gly

Thr

445

Tyr

Pro

Gln

Asp

Pro

525

Ile

Lys

Asn

Leu

Ala
605

Met

350

Ala

Gln

Arg

His

His

430

Met

Glu

Glu

Asn

ser

510

Asp

Ser

Glu

ser

His

590

Pro

Ala

Ile

Thr

Thr

Gln

415

Gly

Glu

val

His

Arg

Ser

Gly

Glu

Gln

ASp

575

val

Glu

Arg

Glu

Ser

Met

400

val

Tyr

Phe

Lys

Gly

Gly

Leu

Thr

Thr

Cys

Lys

Pro

Pro
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Met

Asn

625

Thr

Glu

Trp

val

Leu

705

Trp

Thr

Arg

Asn

Ala

785

Pro

Ala

Asn

Ile

Ile

610

Pro

His

Lys

Ala

Ile

690

Ser

Leu

Pro

Thr

Asn

770

Leu

Phe

Thr

Arg

Lys

Thr

Thr

Thr

Glu

Gly

Gln

675

Thr

Ile

Phe

Asn

Ala

755

Asn

Ile

Leu

Thr

Ala

Leu

Gly

Phe

Tyr

Leu

Trp

660

Glu

His

cys

cys

Ala

740

Arg

Glin

val

val

Met

820

Gly

Ile

Met

Gly

Leu

Ile

645

Glu

Thr

Tyr

Ala

Arg

725

Arg

Ala

Gln

val

Met

805

Pro

Tyr

Pro

Asp

Phe

Ile

630

Ser

Phe

Ala

Tyr

Ala

710

Ser

Ile

Glu

Met

Thr

790

Ala

ser

Ala

Thr

ser
870

Arg

Thr

Glu

val

Pro

His

695

Ile

Arg

Pro

Thr

Phe

775

Arg

Gly

GIn

Pro

val

855

Pro

Ser

Arg

Pro

Trp

Gly

Arg

Ala

val

Phe

Thr

760

Trp

Leu

Ala

Ala

Leu

840

Asn

Ala

RU

val

Gln

Ala

Gly

Asn

Tyr

Thr

Ala

Ccys

745

Trp

Ile

Leu

Ala

Gly

Pro

Leu

Ile

Ser

Leu

val

650

AsSn

Pro

Pro

val

Cys

730

Leu

Glu

Gln

Arg

Gly

Ile

Ile

Glu

Lys

2702163 C2

Leu Lys
Ala Asp
635
Arg Asn
His Pro
His Gly
Met Ser
700
ser val

715

Leu Thr

Ala val

Ser Leu

Leu Leu

780

Cys val

Ala Gly

ser Tyr

Ser Ile

Tyr val

860

Cys Cys
875

CTpaHuua 13
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Leu

Glu

Phe

Pro

Leu

685

Thr

Ala

Pro

Leu

Asp

765

Ile

cys

Ala

Asn

Thr

845

Thr

Gly

His

Pro

Thr

Lys

670

Pro

Ile

Ala

Tyr

cys

750

His

Pro

cys

Tyr

Thr

830

Pro

Cys

Ser

Pro

His

val

655

Arg

His

Leu

Ser

Arg

735

cys

Leu

Leu

val

Glu

815

Ile

Thr

His

GlIn

Lys

Tyr

640

Thr

Phe

Glu

Gly

Thr

720

Leu

Ala

Trp

Ala

val

800

His

val

Lys

Tyr

Glu
880



RU 2702163 C2

Ccys Thr Pro Thr Tyr Arg Pro Asp Glu Gln Cys Lys val Phe Thr Gly
885 890 895

val Tyr Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp Thr Glu
900 905 910

Asn Thr GIn val Ser Lys Ala Tyr val Met Lys Ser Asp Asp Cys Leu
915 920 925

Ala Asp His Ala Glu Ala Tyr Lys Ala His Thr Ala Ser val Gln Ala
930 935 940

Phe Leu Asn ITe Thr val Gly Glu His Ser Ile val Thr Thr val Tyr
945 950 955 960

val Asn Gly Glu Thr Pro val Asn Phe Asn Gly val Lys Ile Thr Ala
965 970 975

Gly Pro Leu Ser Thr Ala Trp Thr Pro Phe Asp Arg Lys Ile val Gln
980 985 990

Tyr Ala Gly Glu Ile Tyr Asn Tyr Asp Phe Pro Glu Tyr Gly Ala Gly
995 1000 1005

GIn Pro Gly Ala Phe Gly Asp 1Ile Gln Ser Arg Thr val Ser Ser
1010 1015 1020

Ser Asp Leu Tyr Ala Asn Thr Asn Leu val Leu Gln Arg Pro Lys
1025 1030 1035

Ala Gly Ala Ile His val Pro Tyr Thr Gln Ala Pro Ser Gly Phe
1040 1045 1050

Glu GIn Trp Lys Lys Asp Lys Ala Pro Ser Leu Lys Phe Thr Ala
1055 1060 1065

Pro Phe Gly Cys Glu Ile Tyr Thr Asn Pro Ile Arg Ala Glu Asn
1070 1075 1080

Cys Ala val Gly Ser Ile Pro Leu Ala Phe Asp Ile Pro Asp Ala
1085 1090 1095

Leu Phe Thr Arg val Sser Glu Thr Pro Thr Leu Ser Ala Ala Glu
1100 1105 1110

Cys Thr Leu Asn Glu Cys val Tyr Ser Ser Asp Phe Gly Gly Ile
1115 1120 1125

Ala Thr val Lys Tyr Ser Ala Ser Lys Ser Gly Lys Cys Ala val
1130 1135 1140

CTpaHuua 14
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RU 2702163 C2

His val Pro Ser Gly Thr Ala Thr Leu Lys Glu Ala Ala
1145 1150 1155

Leu Thr Glu GIn Gly Ser Ala Thr Ile His Phe Ser Thr
1160 1165 1170

Ile His Pro Glu Phe Arg Leu Gln Ile Cys Thr Ser Tyr
1175 1180 1185

Cys Lys Gly Asp Cys His Pro Pro Lys Asp His Ile val
1190 1195 1200

Pro GIn Tyr His Ala Gln Thr Phe Thr Ala Ala val ser
1205 1210 1215

Ala Trp Thr Trp Leu Thr Ser Leu Leu Gly Gly Ser Ala
1220 1225 1230

Ile ITe Ile Gly Leu val Leu Ala Thr Ile val Ala Met
1235 1240 1245

Leu Thr Asn GIn Lys His Asn
1250 1255

<210> 4

<211> 2964

<212> DNA

<213> chikungunya virus

<400> 4

atgagcctcg ccctcceggt cttgtgectg ttggcaaaca ctacattccc
ccgecttgca caccctgetg ctacgaaaag gaaccggaaa gcaccttgeg
gacaacgtga tgagacccgg atactaccag ctactaaaag catcgctgac
caccgccaaa gacgcagtac taaggacaat tttaatgtct ataaagccac
ctagctcatt gtcctgactg cggagaaggg cattcgtgcc acagccctat
cgcatcagaa atgaagcaac ggacggaacg ctgaaaatcc aggtctcttt
ataaagacag atgacagcca cgattggacc aagctgcgct atatggatag
gcggacgcgg agcgagccgg attgcttgta aggacttcag caccgtgcac
accatgggac actttattct cgcccgatgc ccgaaaggag agacgctgac
acggacagca gaaagatcag ccacacatgc acacacccgt tccatcatga
ataggtaggg agaggttcca ctctcgacca caacatggta aagagttacc
tacgtgcaga gcaccgctgc cactgctgag gagatagagg tgcatatgec
cctgaccgca cgctgatgac gcagcagtct ggcaacgtga agatcacagt
acggtgcggt acaagtgcaa ctgcggtggc tcaaacgagg gactgacaac

gtgatcaata actgcaaaat tgatcagtgc catgctgcag tcactaatca
CrpaHuua 15
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val Glu

Ala Asn

val Thr

Thr His

Lys Thr

val Ile

Tyr val

ctgctctcag
catgcttgag
ttgctctecc
aagaccatat
cgcattggag
gcagatcggg
ccatacgcca
gatcaccggg
agtgggattt
accacctgtg
ttgcagcacg
cccagatact
taatgggcag
cacagacaaa

caagaattgg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900



17

caatacaact
cacatcccat
gtaacttacg
tcttaccgta
gaggttacct
tacaagtact
atcttgtact
ttcgtgcttc
tgcattacac
tgctgegtca
gaacagcagc
tgcaactgtc
agcatcggtg
ggagtaccgt
gagctacaat
aaaactgtca
agcctaccag
gcctactget
gaatcttgca
aagctccgeg
catgccgtca
ccttttgaca
tttggcgeag
gacgtttatg
ccatactctc
cagcacacgg
gctgtgggga
gatgcaccct
tttgggggcg
tcgatgacca
ctgcaaatat
acacaagtac
gcatcacaca

aagattacgg

ccecctttagt
tcccattgge
gaaaaaacca
acatgggaca
tgaccgtgec
ggccgeagat
attatgagct
tgtcgatggt
catatgaatt
gaacgaccaa
ccctgttctg
tgaaactctt
cccacactgt
ataagactct
cagtcacctt
tcececteccc
actacagctg
tttgcgacgc
aaacagagtt
tcctttacca
cagtaaagga
acaaaatcgt
gaagaccagg
ccaacactca
aggcaccatc
caccgttcgg
acataccaat
ctgtaacgga
tcgccatcat
acgccgttac
ccttctcaac
actgcgcagce
ccacccttgg

gaggagtagg

cccgegeaac
aaacgtgact
agtcaccatg
ggaaccaaat
tactgagggt
gtctacgaac
gtaccccact
gggcacagca
aacaccagga
ggcggecaca
gttgcaggct
gccatgctge
gagcgcgtac
tgtcaacaga
ggaaccaaca
gtacgtgaag
caaggtcttt
cgaaaatacg
tgcatcggec
aggaaacaac
cgccaagttt
ggtgtacaaa
acaatttggt
gttggtacta
tggcttcaag
ttgccagatt
ttccatcgac
catgtcatgc
caaatacaca
cattcgagaa
agccctggea
cgcatgccac
ggtccaggat
attaattgtt

RU 2702163 C2

gctgaactcg
tgcagagtgc
ctgctgtatc
taccacgagg
ctggaggtca
ggtactgctc
atgactgtag
gtgggaatgt
gccactgttc
tattacgagg
cttatcccge
tgtaagaccc
gaacacgtaa
ccgggttaca
ctgtcacttg
tgctgtggta
actggagtct
caattgagcg
tacagagccc
attaccgtag
gtcgtgggec
ggcgacgtct
gacattcaaa
cagaggccag
tattggctga
gcgacaaacc
ataccggatg
gaagtaccag
gctagcaaga
gccgacgtag
agcgccgagt
cctccaaagg
atatccacaa

gctgttgetg

gggaccgtaa
caaaagcaag
ctgaccatcc
agtgggtgac
cttggggcaa
atggtcaccc
tcattgtgtc
gtgtgtgcgc
ccttectget
ctgcggcata
tggccgectt
tggctttttt
cagtgatccc
gccccatggt
actacatcac
cagcagagtg
acccatttat
aggcacatgt
acaccgcatc
ctgcctacgc
caatgtcctc
acaacatgga
gtcgtacacc
cagcaggcac
aggaacgagg
cggtaagagc
cggecctttac
cctgcactca
aaggtaaatg
aagtagaggg
ttcgegtgea
accacatagt
cggcaatgtc
ccttaatttt

CtpaHvua 16
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aggaaagatc
aaaccctaca
gacactcttg
acacaagaag
caacgaacca
acatgagata
ggtggcctcg
acggcgcaga
cagcctgcta
tctatggaac
gatcgtcctg
agccgtaatg
gaacacggtg
gttggagatg
gtgcgagtac
caaggacaag
gtggggcggc
agagaaatct
ggcgtcggceg
taacggtgac
cgcctggaca
ctacccacct
ggaaagtaaa
ggtacatgta
agcatcgcta
tgtaaattgc
tagggttgtc
ctcctccgac
tgcagtacat
gaactcccag
agtgtgctcc
caattaccca
ttgggtgcag
aattgtggtg

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
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ctatgcgtgt cgtttagcag gcac

<210> 5
<211> 2964
<212> DNA

<213> chikungunya virus

<400> 5

atgagtcttg ccatcccagt tatgtgcctg

cccecttgea
gacaacgtca
caccgccagce
ttagctcact
cgcatcagaa
ataaagacgg
gcagacgcag
acaatgggac
actgacagta
ataggtcggg
tacgtgcaga
cctgatcgca
acggtgcggt
gtgattaata
cagtataact
cacatcccgt
gtgacgtacg
tcctaccgga
gaagtcgtgc
tataagtatt
attctgtatt
ttcatactcc
tgcatcacac
tgctgcatca
gagcagcaac
tgcaactgtc
agcgtcggtg
ggagtaccgt

gacgcagcac

gtcccgactg

acttcatcct

ggaagattag

atatgggaga
taaccgtgcec
ggccgeagtt
attatgagct
tgtcgatggt

ataagactct

cgccctgectg ctacgaaaag

gtactatcag
caaggacaac
tggagaaggg
agacgggacg
cgattggacc
gctatttgta
ggcccgatgt
tcactcatgt
ttcccgaccg
aactaccgag
acaacagtcc
ttgcggtggce
tgatcaatgt
cccgcgtaat
aaatgtaaca
agtcatcatg
agaaccaaac
gactgaaggg
atctacaaac
gtaccccact
gggtatggca
gacaccagga
agcggccaca
gctacaagcec
accatgctgc
gagcgcgtac

agtcaataga

RU 2702163 C2

ttggcaaaca
gaaccggagg
ctgctacaag
ttcaatgtct
cactcgtgcc
ctgaaaatcc
aagctgegtt
agaacatcag
ccaaaagggg
acgcacccat
cagcacggta
gagatagagg
ggcaacgtaa
tcaaatgaag
catgccgegg
gctgaacttg
tgcagggtgc
ctactgtatc
tatcaagaag
ctcgaggtca
ggtacagccc
atgactgtag
gcggggatgt
gctaccgtcc
taccaagagg
cttattccge
tgtaaaacgt
gaacacgtaa

cctggctaca

ccacgttccc
aaaccctacg
catccttaac
ataaagccac
atagtcccgt
aggtctcctt
atatggacaa
caccgtgtac
aaactctgac
ttcaccacga
aagagctacc
tacacatgcc
agatcacagt
gactaacaac
tcaccaatca
gggaccgaaa
ctaaagcaag
ctgaccaccc
agtgggtgat
cgtggggcaa
atggccaccc
tagttgtgtc
gcatgtgtgc
ctttcctget
ctgcgatata
tggcagccct
tggctttttt
cagtgatccc

gccccatgot

CTpaHuua 17
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ctgctcccag
catgcttgag
atgttctccc
aagaccatac
agcactagaa
gcaaatcgga
ccacatgcca
gattactgga
ggtgggattc
ccctectgtg
ttgcagcacg
cccagacacc
caatggccag
tacagacaaa
caaaaagtgg
aggaaaaatt
gaaccccacc
aacactcctg
gcataagaag
caacgagccg
gcatgagata
agtggccacg
acgacgcaga
tagcctaata
cctgtggaac
gattgttcta
agccgtaatg
gaacacggtg
attggagatg

2964

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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gaactactgt
aaaaccgtca
aacctacctg
gcctactget
gaatcatgca
aagctccgeg
catgccgtca
cctttcgaca
tttggcgeag
gacgtctatg
ccatactctc
cagcacacag
gccgtaggga
gacgcgcect
tttgggggcg
tcgatgacta
ctgcaaatct
acacaagtac
gcgtcacata
aagatcacgg
ctatgcgtgt
<210> 6

<211> 3747
<212> DNA

<213> chikungunya virus

<400> 6

atggagttca tcccgacgca aactttctat

ccacgcccta caattcaagt aattagacct

ctcgcccage
cctcgcagaa
ccaaagcaaa
cgtagggaga
ggcaaagtga
aagggaacta
gatcttgaat

gagaaacccg

RU 2702163 C2

ctatcgcttg
tgctgcggta
accggegtct
cagttgagcg
tacagggctc
atcactgtaa
attgtggggc
ggtgacgtct
gatatccaaa
cagagaccgg
tattggctaa
gcaacaaacc
ataccggaag
gaggtaccag
gccagcaaga
gctgagatag
agcgccgaat
ccceccgaagg
atctccgcta

gctgttgecg

aacagaaggt
agaccacgtc
ttgaccatgc
aggcagaaga
aagccggetce
aatgattgca
ggggataaag
aaactggcect
atgaagtctg

cacggagcag

attacatcac
cagcagagtg
acccatttat
aagcacacgt
ataccgcatc
ctgcctatge
caatgtcttc
ataacatgga
gtcgcacacc
ctgtgggtac
aagaacgcgg
cggtaagagc
cggecttecac
cctgcaccca
aaggcaagtg
aagttgaagg
tccgegtaca
accacatagt
cggcgatgtc

cactgattct

accaaccccg
cacagaggca
gcgeggtacc
agcaggcgcc
aaaagaagaa
tcttcgaagt
taatgaaacc
ttaagcggtc
atgcctcgaa

tgcagtattc

CTpaHuua 18

Ctp.: 56

gtgcgagtac
caaggacaaa
gtggggcggce
ggagaagtcc
tgcatcagct
aaacggcgac
agcctggaca
ctacccgecc
tgagagtaaa
ggtacacgtg
ggcgtcgetg
ggtgaactgc
tagggtcgtc
ttcctcagac
tgcggtgeat
gaattctcag
agtctgttct
caactacccg
atgggtgcag
aatcgtggtg

accctgggec
ggctgggcaa
tcaacagaag
gcaaaacgac
gaaaccaggc
caagcatgaa
agcacatgtg
gtctaaatac
gtttacccac

aggaggcecegg

1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
2964

60
120
180
240
300
360
420
480
540
600
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ttcactatcc
aaaggacggg
tccgtggtga
tggagcctcg
ccgecttgea
gacaacgtga
caccgccaaa
ctagctcatt
cgcatcagaa
ataaagacag
gcggacgcgg
accatgggac
acggacagca
ataggtaggg
tacgtgcaga
cctgaccgea
acggtgeggt
gtgatcaata
caatacaact
cacatcccat
gtaacttacg
tcttaccgta
gaggttacct
tacaagtact
atcttgtact
ttcgtgcttc
tgcattacac
tgctgcgtca
gaacagcagc
tgcaactgtc
agcatcggtg
ggagtaccgt
gagctacaat

aaaactgtca

cgacgggtgc
tggtggccat
cgtggaacaa
ccctecceggt
caccctgctg
tgagacccgg
gacgcagtac
gtcctgactg
atgaagcaac
atgacagcca
agcgageegg
actttattct
gaaagatcag
agaggttcca
gcaccgctgce
cgctgatgac
acaagtgcaa
actgcaaaat
ccecctttagt
tcccattgge
gaaaaaacca
acatgggaca
tgaccgtgcec
ggccgeagat
attatgagct
tgtcgatggt
catatgaatt
gaacgaccaa
ccctgttetg
tgaaactctt
cccacactgt
ataagactct
cagtcacctt

tccecteccce

aggcaagccg
cgtcctagga
agacatcgtc
cttgtgcctg
ctacgaaaag
atactaccag
taaggacaat
cggagaaggg
ggacggaacg
cgattggacc
attgcttgta
cgceccgatge
ccacacatgc
ctctcgacca
cactgctgag
gcagcagtct
ctgcggtgge
tgatcagtgc
ccecgegeaac
aaacgtgact
agtcaccatg
ggaaccaaat
tactgagggt
gtctacgaac
gtaccccact
gggcacagca
aacaccagga
ggcggecaca
gttgcaggct
gccatgctge
gagcgcgtac
tgtcaacaga
ggaaccaaca

gtacgtgaag

RU 2702163 C2

ggagacagcg
ggggccaacg
acaaaaatta
ttggcaaaca
gaaccggaaa
ctactaaaag
tttaatgtct
cattcgtgcc
ctgaaaatcc
aagctgegcet
aggacttcag
ccgaaaggag
acacacccgt
caacatggta
gagatagagg
ggcaacgtga
tcaaacgagg
catgctgcag
gctgaactcg
tgcagagtgc
ctgctgtatc
taccacgagg
ctggaggtca
ggtactgctc
atgactgtag
gtgggaatgt
gccactgttc
tattacgagg
cttatcccgce
tgtaagaccc
gaacacgtaa
ccgggttaca
ctgtcacttg
tgctgtggta

gcagaccgat
aaggtgcccg
cccctgaggg
ctacattccc
gcaccttgcg
catcgctgac
ataaagccac
acagccctat
aggtctcttt
atatggatag
caccgtgcac
agacgctgac
tccatcatga
aagagttacc
tgcatatgecc
agatcacagt
gactgacaac
tcactaatca
gggaccgtaa
caaaagcaag
ctgaccatcc
agtgggtgac
cttggggcaa
atggtcaccc
tcattgtgtc
gtgtgtgcgce
ccttcctget
ctgcggcata
tggccgectt
tggctttttt
cagtgatccc
gccccatggt
actacatcac

cagcagagtg

CTpaHuua 19

Crp.: 57

cttcgacaac
cacggccctc
agccgaagag
ctgctctcag
catgcttgag
ttgctctcecc
aagaccatat
cgcattggag
gcagatcggg
ccatacgcca
gatcaccggg
agtgggattt
accacctgtg
ttgcagcacg
cccagatact
taatgggcag
cacagacaaa
caagaattgg
aggaaagatc
aaaccctaca
gacactcttg
acacaagaag
caacgaacca
acatgagata
ggtggcctcg
acggcgcaga
cagcctgcta
tctatggaac
gatcgtcctg
agccgtaatg
gaacacggtg
gttggagatg
gtgcgagtac

caaggacaag

660

720

780

840

9200

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
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agcctaccag
gcctactget
gaatcttgca
aagctccgeg
catgccgtca
ccttttgaca
tttggcgcag
gacgtttatg
ccatactctc
cagcacacgg
gctgtgggga
gatgcaccct
tttgggggcg
tcgatgacca
ctgcaaatat
acacaagtac
gcatcacaca
aagattacgg
ctatgcgtgt
<210>

7
<211> 3747
<212> DNA

<213> chikungunya virus

<400> 7

atggagttca tcccaaccca aactttttac

ccgcgeccta
cttgcccage
ccacgcagga
acaaatcaaa
cgcagagaga
ggtaaggtaa
aaggggacca
gaccttgaat
gagaaaccgg

ttcaccatcc

RU 2702163 C2

actggagtct
caattgagcg
tacagagccc
attaccgtag
gtcgtgggcc
ggcgacgtct
gacattcaaa
cagaggccag
tattggctga
gcgacaaacc
ataccggatg
gaagtaccag
gctagcaaga
gccgacgtag
agcgccgagt
cctccaaagg
atatccacaa

gctgttgctg

aataggaggt
agaccgcgcc
ctgacaatgc
aagcaaaaac
aaaccggctc
aatgattgta
ggggacaaag
aaactggcct
atgaagtccg
cacggagcag
ggggacagcg

CTpaHuua

Ctp.: 58

acccatttat
aggcacatgt
acaccgcatc
ctgcctacge
caatgtcctc
acaacatgga
gtcgtacacc
cagcaggcac
aggaacgagg
cggtaagagc
cggcctttac
cctgcactca
aaggtaaatg
aagtagaggg
ttcgcgtgea
accacatagt
cggcaatgtc
ccttaatttt

accagcctcg
ctcagaggca
gcgcggtacc
aacaggcgcc
aaaagaaaaa
ttttcgaagt
taatgaaacc
ttaagcggtc
acgcttcgaa
tacagtactc
gcagaccgat

20

g9tggggcggc
agagaaatct
ggcgtcggeg
taacggtoac
cgcctggaca
ctacccacct
ggaaagtaaa
ggtacatgta
agcatcgcta
tgtaaattgc
tagggttgtc
ctcctccgac
tgcagtacat
gaactcccag
agtgtgctcc
caattaccca
ttgggtgcag
aattgtggtg

accctggact
agctgggcaa
acaacagaag
acaaaacaac
gaagccgggc
caagcacgaa
agcacacgta
atctaagtat
gttcacccat
aggaggccgg

cttcgacaac

2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3747

60
120
180
240
300
360
420
480
540
600
660
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aagggacgcg
tcggtggtga
tggagtcttg
cccecttgea
gacaacgtca
caccgcecage
ttagctcact
cgcatcagaa
ataaagacgg
gcagacgcag
acaatgggac
actgacagta
ataggtcggg
tacgtgcaga
cctgatcgca
acggtgcggt
gtgattaata
cagtataact
cacatcccgt
gtgacgtacg
tcctaccgga
gaagtcgtgc
tataagtatt
attctgtatt
ttcatactcc
tgcatcacac
tgctgcatca
gagcagcaac
tgcaactgtc
agcgtecggtg
ggagtaccgt
gaactactgt
aaaaccgtca

aacctacctg

tggtggccat
cctggaataa
ccatcccagt
cgcectgetg
tgagacctgg
gacgcagcac
gtcccgactg
atgaagcgac
atgacagcca
agagggcggg
acttcatcct
ggaagattag
aaaaattcca
gcaccgcege
cattaatgtc
acaagtgtaa
actgcaaggt
ccecctctggt
ttccgetgge
ggaaaaacca
atatgggaga
taaccgtgcec
ggccgeagtt
attatgagct
tgtcgatggt
cgtatgaact
gaacagctaa
ctttgttttg
tgagactctt
cccacactgt
ataagactct
cagtcacttt
tcecegtetec

actacagctg

agtcttagga
agacattgtc
tatgtgcctg
ctacgaaaag
gtactatcag
caaggacaac
tggagaaggg
agacgggacg
cgattggacc
gctatttgta
ggcccgatgt
tcactcatgt
ttcccgaccg
aactaccgag
acaacagtcc
ttgcggtggce
tgatcaatgt
cccgcgtaat
aaatgtaaca
agtcatcatg
agaaccaaac
gactgaaggg
atctacaaac
gtaccccact
gggtatggca
gacaccagga
agcggecaca
gctacaagcc
accatgctgc
gagcgcgtac
agtcaataga
ggagccaaca
gtacgtgaag
taaggtcttc

RU 2702163 C2

ggagctaatg
actaaaatca
ttggcaaaca
gaaccggagg
ctgctacaag
ttcaatgtct
cactcgtgcc
ctgaaaatcc
aagctgcgtt
agaacatcag
ccaaaagggg
acgcacccat
cagcacggta
gagatagagg
ggcaacgtaa
tcaaatgaag
catgccgegg
gctgaacttg
tgcagggtgc
ctactgtatc
tatcaagaag
ctcgaggtca
ggtacagccc
atgactgtag
gcggggatgt
gctaccgtcc
taccaagagg
cttattccgce
tgtaaaacgt
gaacacgtaa
cctggctaca
ctatcgcttg
tgctgcggta
accggegtct

aaggagcccg
cccecgaggg
ccacgtteccc
aaaccctacg
catccttaac
ataaagccac
atagtcccgt
aggtctecctt
atatggacaa
caccgtgtac
aaactctgac
ttcaccacga
aagagctacc
tacacatgcc
agatcacagt
gactaacaac
tcaccaatca
gggaccgaaa
ctaaagcaag
ctgaccaccc
agtgggtgat
cgtggggcaa
atggccaccc
tagttgtgtc
gcatgtgtgc
ctttcctgcet
ctgcgatata
tggcagcect
tggctttttt
cagtgatccc
gccccatggt
attacatcac
cagcagagtg

acccatttat

CrpaHuua 21

Ctp.: 59

tacagccctc
ggccgaagag
ctgctcccag
catgcttgag
atgttctccc
aagaccatac
agcactagaa
gcaaatcgga
ccacatgcca
gattactgga
ggtgggattc
ccctectgtg
ttgcagcacg
cccagacacc
caatggccag
tacagacaaa
caaaaagtgg
aggaaaaatt
gaaccccacc
aacactcctg
gcataagaag
caacgagccg
gcatgagata
agtggccacg
acgacgcaga
tagcctaata
cctgtggaac
gattgttcta
agccgtaatg
gaacacggtg
attggagatg
gtgcgagtac
caaggacaaa

gtggggcggce

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
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gcctactgct
gaatcatgca
aagctccgeg
catgccgtca
cctttcgaca
tttggcgeag
gacgtctatg
ccatactctc
cagcacacag
gccgtaggga
gacgcgccect
tttgggggcy
tcgatgacta
ctgcaaatct
acacaagtac
gcgtcacata
aagatcacgg

ctatgcgtgt

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

<220>
<223>

<400>

gaattccgat tgcatacgtt
ccaacattac
gggtcattag
ccgectgget
atagtaacgc
gcccacttgg
gacggtaaat
tggcagtaca
atcaatgggc
gtcaatggga

tccgcecccat

8

8404

DNA
Artificial

VLP_CHI512 vector

tctgegacge
aaacagaatt
tcctttacca
cagttaagga
acaaaattgt
gaagaccagg
ctaatacaca
aggcaccatc
caccatttgg
acatgcccat
ctttaacgga
tcgccattat
acgccgtcac
ctttctcgac
actgtgcagc
ccaccctegg
gaggtgtggg
cgttcagcag

cgccatgttg
ttcatagecec
gaccgcccaa
caatagggac
cagtacatca
ggcecgectg
tctacgtatt
gtggatagcg
gtttgttttg

tgacgcaaat

RU 2702163 C2

cagttgagcg
tacagggctc
atcactgtaa
attgtggggc
ggtgacgtct
gatatccaaa
cagagaccgg
tattggctaa
gcaacaaacc
ataccggaag
gaggtaccag
gccagcaaga
gctgagatag
agcgecgaat
ccceccgaagyg
atctccgcta

gctgttgeeg

cataatatgt
ttgactagtt
ttccgegtta
ccattgacgt
cgtcaatggg
atgccaagta
cagtacatga
attaccatgg
cggggatttc
caacgggact

cgtgtacggt

aagcacacgt
ataccgcatc
ctgcctatge
caatgtcttc
ataacatgga
gtcgcacacc
ctgtgggtac
aagaacgcgg
cggtaagagc
cggccttcac
cctgcaccca
aaggcaagtg
aagttgaagg
tccgegtaca
accacatagt
cggcgatgtc

cactgattct

acatttatat
attaatagta
cataacttac
caataatgac
tggagtattt
cgcccectat
ccttatggga
tgatgcggtt
caagtctcca
ttccaaaatg

gggaggtcta

CTpaHvua 22

Ctp.: 60

ggagaagtcc
tgcatcagct
aaacggcgac
agcctggaca
ctacccgecc
tgagagtaaa
ggtacacgtg
ggcgtcgcetg
ggtgaactgc
tagggtcgtc
ttcctcagac
tgcggtgeat
gaattctcag
agtctgttct
caactacccg
atgggtgcag
aatcgtggtg

tggctcatgt
atcaattacg
ggtaaatggc
gtatgttccc
acggtaaact
tgacgtcaat
ctttcctact
ttggcagtac
ccccattgac
tcgtaacaac

tataagcaga

2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3747

60
120
180
240
300
360
420
480
540
600
660
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gctcgtttag
agaagacacc
tactcgttgc
tttccatggg
ccaccatgga
gggccccacg
ggcaactcgc
agaagcctcg
acgacccaaa
caggccgtag
atgaaggcaa
atgtgaaggg
aatacgatct
cccacgagaa
gcecggttcac
acaacaaagg
ccctcteegt
aagagtggag
ctcagecgec
ttgaggacaa
ctccccaccg
catatctagc
tggagcgceat
tcgggataaa
cgccagcgga
ccgggaccat
gatttacgga
ctgtgatagg
gcacgtacgt
atactcctga
ttaatgggca
ccacagacaa
acaagaattg

aaggaaagat

tgaaccgtca
gggaccgatc
tgececgegege
tcttttctge
gttcatcccg
ccctacaatt
ccagctgatc
cagaaatcgg
gcaaaagaag
ggagagaatg
agtgatgggc
aactatcgac
tgaatgtgca
acccgagggg
tatcccgacg
acgggtggtg
ggtgacgtgg
cctecgeccte
ttgcacaccc
cgtgatgaga
ccaaagacgc
tcattgtcct
cagaaatgaa
gacagatgac
cgcggagcga
gggacacttt
cagcagaaag
tagggagagg
gcagagcacc
ccgcacgetg
gacggtgcegg
agtgatcaat
gcaatacaac

ccacatccca

gatcgcctgg
cagcctecgt
gccaccagac
agtcaccgtc
acgcaaactt
caagtaatta
tccgcagtcea
aaaaacaaga
caaccaccac
tgcatgaaaa
tacgcatgcec
aatgccgatc
cagataccgg
tactataact
ggtgcaggca
gccatcgtcc
aacaaagaca
ccggtcttgt
tgctgctacg
cccggatact
agtactaagg
gactgcggag
gcaacggacg
agccacgatt
gcecggattge
attctcgecc
atcagccaca
ttccactctc
gctgecactg
atgacgcagce
tacaagtgca
aactgcaaaa
tcecectttag

ttcccattgg

RU 2702163 C2

agacgccatc
taacggtgga
ataatagctg
gtcgacacgt
tctataacag
gacctagacc
acaaattgac
agcaaaggca
aaaagaagcc
ttgaaaatga
tggtggggga
tggctaaact
tgcacatgaa
ggcatcacgg
agccgggaga
taggaggggc
tcgtcacaaa
gcectgttgge
aaaaggaacc
accagctact
acaattttaa
aagggcattc
gaacgctgaa
ggaccaagct
ttgtaaggac
gatgcccgaa
catgcacaca
gaccacaaca
ctgaggagat
agtccggagg
actgcgotgg
ttgatcagtg
tcccgegeaa

caaacgtgac

cacgctgttt
gggcagtgta
acagactaac
gtgatcagat
aaggtaccaa
acgtccacag
catgcgcgeg
gaagaagcag
ggctcaaaag
ttgcatcttc
taaagtaatg
ggcctttaag
gtctgatgec
agcagtgcag
cagcggcaga
caacgaaggt
aattacccct
aaacactaca
ggaaagcacc
aaaagcatcg
tgtctataaa
gtgccacagc
aatccaggtc
gcgctatatg
ttcagcaccg
aggagagacg
cccgttccat
tggtaaagag
agaggtgcat
atccaacgtg
ctcaaacgag
ccatgctgca
cgctgaactc

ttgcagagtg

CTpanuua 23

Crp.: 61

tgacctccat
gtctgagcag
agactgttcc
atcgcggecg
ccccgaccct
aggcaggctg
gtacctcaac
gcgccgcaaa
aagaagaaac
gaagtcaagc
aaaccagcac
cggtcgtcta
tcgaagttta
tattcaggag
ccgatctteg
gcccgeacgg
gagggagccg
ttcccctget
ttgcgcatgce
ctgacttgct
gccacaagac
cctatcgeat
tctttgcaga
gatagccata
tgcacgatca
ctgacagtgg
catgaaccac
ttaccttgca
atgcccccag
aagatcacag
ggactgacaa
gtcactaatc

ggggaccgta
ccaaaagcaa

720
780
840
900
960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700



25

gaaaccctac
cgacactctt
cacacaagaa
acaacgaacc
cacatgagat
cggtggectc
cacggcgcag
tcagcctget
atctatggaa
tgatcgtcct
tagccgtaat
cgaacacggt
tgttggagat
cgtgcgagta
gcaaggacaa
tgtggggcgg
tagagaaatc
cggcgtegge
ctaacggtga
ccgcctggac
actacccacc
cggaaagtaa
cggtacatgt
gagcatcgct
ctgtaaattg
ctagggttgt
actcctccga
gtgcagtaca
ggaactccca
aagtgtgctc
tcaattaccc
cttgggtgca
taattgtggt

ctagttgcca

agtaacttac
gtcttaccgt
ggaggttacc
atacaagtac
aatcttgtac
gttcgtgctt
atgcattaca
atgctgcgtc
cgaacagcag
gtgcaactgt
gagcatcggt
gggagtaccg
ggagctacaa
caaaactgtc
gagcctacca
cgcctactge
tgaatcttgc
gaagctccgc
ccatgcegtce
accttttgac
ttttggcgca
agacgtttat
accatactct
acagcacacg
cgctgtggag
cgatgcaccc
ctttgggggc
ttcgatgacc
gctgcaaata
cacacaagta
agcatcacac
gaagattacg
gctatgcgtg
gccatctgtt

ggaaaaaacc
aacatgggac
ttgaccgtge
tggccgcaga
tattatgagc
ctgtcgatgg
ccatatgaat
agaacgacca
ccecctgttct
ctgaaactct
gcccacactg
tataagactc
tcagtcacct
atccecctecc
gactacagct
ttttgcgacg
aaaacagagt
gtcctttacc
acagtaaagg
aacaaaatcg
ggaagaccag
gccaacactc
caggcaccat
gcaccgttcg
aacataccaa
tctgtaacgg
gtcgccatca
aacgccgtta
tccttctcaa
cactgcgcag
accacccttg
ggaggagtag
tcgtttagea

gtttgcccct

RU 2702163 C2

aagtcaccat
aggaaccaaa
ctactgaggg
tgtctacgaa
tgtaccccac
tgggcacagc
taacaccagg
aggcggccac
ggttgcaggc
tgccatgcetg
tgagcgcgta
ttgtcaacag
tggaaccaac
cgtacgtgaa
gcaaggtctt
ccgaaaatac
ttgcatcggce
aaggaaacaa
acgccaagtt
tggtgtacaa
gacaatttgg
agttggtact
ctggcttcaa
gttgccagat
tttccatcga
acatgtcatg
tcaaatacac
ccattcgaga
cagcectggce
ccgcatgcca
gggtccagga
gattaattgt
ggcactaagg

ccceecgtgec

gctgctgtat
ttaccacgag
tctggaggtc
cggtactgct
tatgactgta
agtgggaatg
agccactgtt
atattacgag
tcttatcccg
ctgtaagacc
cgaacacgta
accgggttac
actgtcactt
gtgctgtggt
tactggagtc
gcaattgagc
ctacagagcc
cattaccgta
tgtcgtgggc
aggcgacgtc
tgacattcaa
acagaggcca
gtattggctg
tgcgacaaac
cataccggat
cgaagtacca
agctagcaag
agccgacgta
aagcgccgag
ccctccaaag
tatatccaca
tgctgttget
atctagatct

ttccttgacc

CTpaHuua 24

Ctp.: 62

cctgaccatc
gagtgggtga
acttggggca
catggtcacc
gtcattgtgt
tgtgtgtgcg
cccttectge
gctgcggeat
ctggccgect
ctggcttttt
acagtgatcc
agccccatgg
gactacatca
acagcagagt
tacccattta
gaggcacatg
cacaccgcat
gctgcctacg
ccaatgtcct
tacaacatgg
agtcgtacac
gcagcaggca
aaggaacgag
ccggtaagag
gcggecttta
gcctgeactce
aaaggtaaat
gaagtagagg
tttcgegtgce
gaccacatag
acggcaatgt
gccttaattt
gctgtgectt
ctggaaggtg

2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740



26

ccactcccac
gtcattctat
atagcaggca
ccggttectc
cacgccectg
cgccttcaat
caaaccaaac
agagggagag
aggccatgat
gtaatcatgg
catacgagcc
attaattgcg
ttaatgaatc
ctcgetcact
aaaggcggta
aaaaggccag
gctccgeecc
gacaggacta
tccgaccctg
ttctcatagce
ctgtgtgceac
tgagtccaac
tagcagagcg
ctacactaga
aagagttggt
ttgcaagcag
tacggggtct
atcaaaaagg
aagtatatat
ctcagcgatc
tacgatacgg
ctcaccggcet
tggtcctgca
aagtagttcg

tgtcctttec
tctggggggt
tgctgggoat
ctgggccaga
gttcttagtt
cccacccgcet
ctagcctcca
aaaatgcctc
ttaaggccat
tcatagctgt
ggaagcataa
ttgcgctcac
ggccaacgceg
gactcgcectgce
atacggttat
caaaaggcca
cctgacgagce
taaagatacc
ccgcttaccg
tcacgctgta
gaaccccccg
ccggtaagac
aggtatgtag
agaacagtat
agctcttgat
cagattacgc
gacgctcagt
atcttcacct
gagtaaactt
tgtctatttc
gagggcttac
ccagatttat
actttatccg

ccagttaata

taataaaatg
9gggtggggc
gcggtgggct
aagaagcagg
ccagccccac
aaagtacttg
agagtgggaa
caacatgtga
catggcctaa
ttcctgtgtg
agtgtaaagc
tgcccgettt
€ggggagagg
gctcggtegt
ccacagaatc
ggaaccgtaa
atcacaaaaa
aggcgtttcc
gatacctgtc
ggtatctcag
ttcagcccga
acgacttatc
gcggtgctac
ttggtatctg
ccggcaaaca
gcagaaaaaa
ggaacgaaaa
agatcctttt
ggtctgacag
gttcatccat
catctggecc
cagcaataaa
cctccatcca

gtttgcgcaa
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aggaaattgc
aggacagcaa
ctatgggtac
cacatcccct
tcataggaca
gagcggtctc
gaaattaaag
ggaagtaatg
gcttgaaagg
aaattgttat
ctggggtgcc
ccagtcggga
cggtttgcgt
tcggetgegg
aggggataac
aaaggccgeg
tcgacgctca
ccctggaage
cgcctttcte
ttcggtgtag
ccgetgegec
gccactggca
agagttcttg
cgctctgetg
aaccaccgct
aggatctcaa
ctcacgttaa
aaattaaaaa
ttaccaatgc
agttgcctga
cagtgctgca
ccagccagcc
gtctattaat
cgttgttgcc

atcgcattgt
gggggaggat
ccaggtgctg
tctctgtgac
ctcatagctc
tceccteectce
caagataggc
agagaaatca
agataggatc
ccgctcacaa
taatgagtga
aacctgtcgt
attgggcgct
cgagcggtat
gcaggaaaga
ttgctggegt
agtcagaggt
tccctegtge
ccttcgggaa
gtcgttcget
ttatccggta
gcagccactg
aagtggtggc
aagccagtta
ggtagcggtg
gaagatcctt
gggattttgg
tgaagtttta
ttaatcagtg
ctcccegteg
atgataccgc
ggaagggccg
tgttgccggg
attgctacag

CTpaHuua 25

Ctp.: 63

ctgagtaggt
tgggaagaca
aagaattgac
acaccctgtc
aggagggctc
atcagcccac
tattaagtgc
tagaatttta
aaagcttggce
ttccacacaa
gctaactcac
gccagctgeca
cttccgettce
cagctcactc
acatgtgagc
ttttccatag
ggcgaaaccc
gctctecctgt
gcgtggeget
ccaagctggg
actatcgtct
gtaacaggat
ctaactacgg
ccttcggaaa
gtttttttgt
tgatcttttc
tcatgagatt
aatcaatcta
aggcacctat
tgtagataac
gagaaccacg
agcgcagaag
aagctagagt
gcatcgtggt

4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
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gtcacgctcg
tacatgatcc
cagaagtaag
tactgtcatg
ctgagaatag
cgcgccacat
actctcaagg
ctgatcttca
aaatgccgca
ttttcaatat
atgtatttag
tgacgtctaa
gccctttegg
gttgacggtc
gtcagcgggt
actgagagtg
ttgttaaatc
aaaagaatag
aaagaacgtg
acgtgaacca
gaaccctaaa
aaaggaaggg
gctgcgegta
ttgctttgac
aggcgccatt
tcgctattac
ccagggtttt
tttc
<210> 9

4E
<213> Arti

<220>
<223>

<400> 9

tcgtttggta
cccatgttgt
ttggccgeag
ccatccgtaa
tgtatgcggc
agcagaactt
atcttaccgc
gcatctttta
aaaaagggaa
tattgaagca
aaaaataaac
gaaaccatta
gtcgcgegtt
acagcttgtc
gttggcgggt
caccataaaa
agctcatttt
cccgagatag
gactccaacg
tcacccaaat
gggagccccc
aagaaagcga
accaccacac
gtatgcggtg
cgccattcag
gccagetggce

cccagtcacg

ficial

tggcttcatt
gcaaaaaagc
tgttatcact
gatgcttttc
gaccgagttg
taaaagtgct
tgttgagatc
ctttcaccag
taagggcgac
tttatcaggg
aaataggggt
ttatcatgac
tcggtgatga
tgtaagegga
gtcggggetg
ttgtaaacgt
ttaaccaata
ggttgagtgt
tcaaagggcg
caagtttttt
gatttagagc
aaggagcggg
ccgeegeget
tgaaataccg
gctgcgcaac
gaaaggggga
acgttgtaaa

VLP_CHI 532 vector
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cagctccggt
ggttagctcc
catggttatg
tgtgactggt
ctcttgeecg
catcattgga
cagttcgatg
cgtttctggg
acggaaatgt
ttattgtctc
tccgcgeaca
attaacctat
cggtgaaaac
tgccgggage
gcttaactat
taatattttg
ggccgaaatc
tgttccagtt
aaaaaccgtc
ggggtcgagg
ttgacgggga
cgctagggcg
taatgcgcceg
cacagatgcg
tgttgggaag
tgtgctgcaa

acgacggcca

tcccaacgat
ttcggtccte
gcagcactgc
gagtactcaa
gcgtcaatac
aaacgttctt
taacccactc
tgagcaaaaa
tgaatactca
atgagcggat
tttccccgaa
aaaaataggc
ctctgacaca
agacaagccc
gcggeatcag
ttaaaattcg
ggcaaaatcc
tggaacaaga
tatcagggcg
tgccgtaaag
aagccggega
ctggcaagtg
ctacagggcg
taaggagaaa
ggcgatcggt
ggcgattaag
gtgaattcca

caaggcgagt
cgatcgttgt
ataattctct
ccaagtcatt
gggataatac
cggggcgaaa
gtgcacccaa
caggaaggca
tactcttcct
acatatttga
aagtgccacc
gtatcacgag
tgcagctccc
gtcagggcgc
agcagattgt
cgttaaattt
cttataaatc
gtccactatt
atggcccact
cactaaatcg
acgtggcgag
tagcggtcac
cgtactatgg
ataccgcatc
gcgggectct
ttgggtaacg

tggtctcaac

gaattcccat tgcatacgtt gtatccatat cataatatgt acatttatat tggctcatgt

CTpaHuua 26

Crp.: 64

6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8404

60
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ccaacattac
gggtcattag
ccgectgget
atagtaacgc
gcccacttgg
gacggtaaat
tggcagtaca
atcaatgggc
gtcaatggga
tcegecccat
gctcgtttag
agaagacacc
tactcgttge
tttccatggg
ccaccatgga
gggccccacg
ggcaactcgc
agaagcctcg
acgacccaaa
caggccgtag
atgaaggcaa
atgtgaaggg
aatacgatct
cccacgagaa
gccggttcac
acaacaaagg
ccctctecgt
aagagtggag
ctcagccgec
ttgaggacaa
ctccccaccg
catatctagc
tggagcgceat
tcgggataaa

cgccatgttg
ttcatagccc
gaccgcccaa
caatagggac
cagtacatca
ggceccgectg
tctacgtatt
gtggatagcg
gtttgttttg
tgacgcaaat
tgaaccgtca
gggaccgatc
tgccgegege
tcttttctgce
gttcatcccg
ccctacaatt
ccagctgatc
cagaaatcgg
gcaaaagaag
ggagagaatg
agtgatgggc
aactatcgac
tgaatgtgca
acccgagggy
tatcccgacg
acgggtggtg
ggtgacgtgg
cctecgeectce
ttgcacaccc
cgtgatgaga
ccaaagacgc
tcattgtect
cagaaatgaa

gacagatgac

acattgatta
atatatggag
cgacccccge
tttccattga
agtgtatcat
gcattatgcc
agtcatcgct
gtttgactca
gcaccaaaat
gggcggtagg
gatcgcctgg
cagcctececgt
gccaccagac
agtcaccgtc
acgcaaactt
caagtaatta
tccgcagtca
aaaaacaaga
caaccaccac
tgcatgaaaa
tacgcatgcc
aatgccgatc
cagataccgg
tactataact
ggtgcaggcea
gccatcgtcc
aacaaagaca
ccggtecttgt
tgctgctacg
cccggatact
agtactaagg
gactgcggag
gcaacggacg

agccacgatt
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ttgactagtt
ttccgegtta
ccattgacgt
cgtcaatggg
atgccaagta
cagtacatga
attaccatgg
cggggatttc
caacgggact
cgtgtacggt
agacgccatc
taacggtgga
ataatagctg
gtcgacacgt
tctataacag
gacctagacc
acaaattgac
agcaaaggca
aaaagaagcc
ttgaaaatga
tggtggggga
tggctaaact
tgcacatgaa
ggcatcacgg
agccgggaga
taggaggggc
tcgtcacaaa
gcctgttgge
aaaaggaacc
accagctact
acaattttaa
aagggcattc
gaacgctgaa

ggaccaagct

attaatagta
cataacttac
caataatgac
tggagtattt
cgcccectat
ccttatggga
tgatgcggtt
caagtctcca
ttccaaaatg
gggaggtcta
cacgctgttt
gggcagtgta
acagactaac
gtgatcagat
aaggtaccaa
acgtccacag
catgcgcgeg
gaagaagcag
ggctcaaaag
ttgcatcttc
taaagtaatg
ggcctttaag
gtctgatgcc
agcagtgcag
cagcggcaga
caacgaaggt
aattacccct
aaacactaca
ggaaagcacc
aaaagcatcg
tgtctataaa
gtgccacagc
aatccaggtc

gcgctatatg

CTpaHuua 27

Ctp.: 65

atcaattacg
ggtaaatggc
gtatgttccc
acggtaaact
tgacgtcaat
ctttcctact
ttggcagtac
ccccattgac
tcgtaacaac
tataagcaga
tgacctccat
gtctgagceag
agactgttcc
atcgeggecg
ccccgaccct
aggcaggctg
gtacctcaac
gcgccgcaaa
aagaagaaac
gaagtcaagc
aaaccagcac
cggtcgtcta
tcgaagttta
tattcaggag
ccgatcttcg
gcccgcacgg
gagggagccg
ttccectget
ttgcgecatgce
ctgacttgct
gccacaagac
cctatcgcat
tctttgcaga

gatagccata

120
180
240
300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
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cgccagcgga
ccgggaccat
gatttacgga
ctgtgatagg
gcacgtacgt
atactcctga
ggcagacggt
tgacaaccac
ctaatcacaa
accgtaaagg
aagcaagaaa
accatccgac
gggtgacaca
ggggcaacaa
gtcacccaca
ttgtgtcggt
tgtgcgcacg
tcctgctcag
cggcatatct
ccgccttgat
cttttttage
tgatcccgaa
ccatggtgtt
acatcacgtg
cagagtgcaa
catttatgtg
cacatgtaga
ccgcatecggce
cctacgctaa
tgtcctcege
acatggacta
gtacaccgga
caggcacggt

aacgaggagc

cgcggagcga
gggacacttt
cagcagaaag
tagggagagg
gcagagcacc
ccgecacgetg
gcggtacaag
agacaaagtg
gaattggcaa
aaagatccac
ccctacagta
actcttgtct
caagaaggag
cgaaccatac
tgagataatc
ggcctegttc
gcgcagatgce
cctgctatge
atggaacgaa
cgtcctgtge
cgtaatgagc
cacggtggga
ggagatggag
cgagtacaaa
ggacaagagc
gggcggcegec
gaaatctgaa
gtcggcgaag
cggtgaccat
ctggacacct
cccacctttt
aagtaaagac
acatgtacca

atcgctacag

gccggattge
attctcgecec
atcagccaca
ttccactctc
gctgccactg
atgacgcagc
tgcaactgcg
atcaataact
tacaactccc
atcccattcc
acttacggaa
taccgtaaca
gttaccttga
aagtactggc
ttgtactatt
gtgcttctgt
attacaccat
tgcgtcagaa
cagcagcccc
aactgtctga
atcggtgccc
gtaccgtata
ctacaatcag
actgtcatcc
ctaccagact
tactgetttt
tcttgcaaaa
ctccgegtec
gccgtcacag
tttgacaaca
ggcgcaggaa
gtttatgcca
tactctcagg

cacacggcac
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ttgtaaggac
gatgcccgaa
catgcacaca
gaccacaaca
ctgaggagat
agtctggcaa
gtggctccgg
gcaaaattga
ctttagtccc
cattggcaaa
aaaaccaagt
tgggacagga
ccgtgectac
cgcagatgtc
atgagctgta
cgatggtggg
atgaattaac
cgaccaaggc
tgttctggtt
aactcttgcec
acactgtgag
agactcttgt
tcaccttgga
cctcceegta
acagctgcaa
gcgacgecga
cagagtttgc
tttaccaagg
taaaggacgc
aaatcgtggt
gaccaggaca
acactcagtt
caccatctgg

cgttcggttg

ttcagcaccg
aggagagacg
cccgttecat
tggtaaagag
agaggtgcat
cgtgaagatc
aagtggatcc
tcagtgccat
gcgcaacgcet
cgtgacttgce
caccatgctg
accaaattac
tgagggtctg
tacgaacggt
ccccactatg
cacagcagtg
accaggagcc
ggccacatat
gcaggctctt
atgctgctgt
cgcgtacgaa
caacagaccg
accaacactg
cgtgaagtgc
ggtctttact
aaatacgcaa
atcggcctac
aaacaacatt
caagtttgtc
gtacaaaggc
atttggtgac
ggtactacag
cttcaagtat

ccagattgcg

CTpaHuua 28

Ctp.: 66

tgcacgatca
ctgacagtgg
catgaaccac
ttaccttgca
atgcccccag
acagttaatg
aacgagggac
gctgcagtca
gaactcgggg
agagtgccaa
ctgtatcctg
cacgaggagt
gaggtcactt
actgctcatg
actgtagtca
ggaatgtgtg
actgttccct
tacgaggctg
atcccgetgg
aagaccctgg
cacgtaacag
ggttacagcc
tcacttgact
tgtggtacag
ggagtctacc
ttgagcgagg
agagcccaca
accgtagctg
gtgggcccaa
gacgtctaca
attcaaagtc
aggccagceag
tggctgaagg

acaaacccgg

2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
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taagagctgt
cctttactag
gcactcactc
gtaaatgtgc
tagaggggaa
gcgtgcaagt
acatagtcaa
caatgtcttg
taattttaat
tgccttctag
aaggtgccac
gtaggtgtca
aagacaatag
attgacccgg
cctgtccacg
gggcteccgec
gcccaccaaa
aagtgcagag
attttaaggc
cttggcgtaa
acacaacata
actcacatta
gctgcattaa
cgctteccteg
tcactcaaag
gtgagcaaaa
ccataggctc
aaacccgaca
tcctgttecg
ggcgetttct
gctgggctgt
tcgtcttgag
caggattagc

ctacggctac

aaattgcgct
ggttgtcgat
ctccgacttt
agtacattcg
ctcccagetg
gtgctccaca
ttacccagcea
ggtgcagaag
tgtggtgcta
ttgccagcca
tcccactgtc
ttctattctg
caggcatgct
ttcctectgg
cccctggtte
ttcaatccca
ccaaacctag
ggagagaaaa
catgatttaa
tcatggtcat
cgagccggaa
attgcgttgc
tgaatcggcec
ctcactgact
gcggtaatac
ggccagcaaa
cgcecececctg
ggactataaa
accctgeege
catagctcac
gtgcacgaac
tccaacccgg
agagcgaggt
actagaagaa

gtggggaaca
gcaccctctg
gggggcgtcg
atgaccaacg
caaatatcct
caagtacact
tcacacacca
attacgggag
tgcgtgtcgt
tctgttgttt
ctttcctaat
gg9g999tgggg
ggggatgcgg
gccagaaaga
ttagttccag
cccgctaaag
cctccaagag
tgcctccaac
ggccatcatg
agectgtttcc
gcataaagtg
gctcactgcec
aacgcgeggg
cgctgcgete
ggttatccac
aggccaggaa
acgagcatca
gataccaggc
ttaccggata
gctgtaggta
ccececgttea
taagacacga
atgtaggcgg
cagtatttgg
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taccaatttc
taacggacat
ccatcatcaa
ccgttaccat
tctcaacagc
gcgcagecge
cccttggggt
gagtaggatt
ttagcaggca
gccectecce
aaaatgagga
tggggcagga
tgggctctat
agcaggcaca
ccccactcat
tacttggagc
tgggaagaaa
atgtgaggaa
gcctaagett
tgtgtgaaat
taaagcctgg
cgctttccag
gagaggcggt
ggtcgttcgg
agaatcaggg
ccgtaaaaag
caaaaatcga
gtttcccect
cctgtccgec
tctcagttcg
gcccgaccge
cttatcgcca
tgctacagag

tatctgeget

catcgacata
gtcatgcgaa
atacacagct
tcgagaagcec
cctggcaagce
atgccaccct
ccaggatata
aattgttgct
ctaaggatct
cgtgccttec
aattgcatcg
cagcaagggg
gggtacccag
tccecttete
aggacactca
ggtctctecc
ttaaagcaag
gtaatgagag
gaaaggagat
tgttatccge
ggtgcctaat
tcgggaaacc
ttgcgtattg
ctgcggegag
gataacgcag
gccgegttge
cgctcaagtc
ggaagctccc
tttctcectt
gtgtaggtcg
tgcgecttat
ctggcagcag
ttcttgaagt

ctgctgaagc

CTtpaHuua 29

Ctp.: 67

ccggatgcegg
gtaccagcct
agcaagaaag
gacgtagaag
gccgagtttc
ccaaaggacc
tccacaacgg
gttgctgect
agatctgctg
ttgaccctgg
cattgtctga
gaggattggg
gtgctgaaga
tgtgacacac
tagctcagga
tccctecatca
ataggctatt
aaatcataga
aggatccaag
tcacaattcc
gagtgagcta
tgtcgtgecca
ggcgetcttce
cggtatcagc
gaaagaacat
tggcgttttt
agaggtggcg
tcgtgegetce
cgggaagcgt
ttcgctccaa
ccggtaacta
ccactggtaa
ggtggcctaa

cagttacctt

4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180



31

cggaaaaaga
ttttgtttgc
cttttctacg
gagattatca
aatctaaagt
acctatctca
gataactacg
accacgctca
cagaagtggt
tagagtaagt
cgtggtgtca
gcgagttaca
cgttgtcaga
ttctcttact
gtcattctga
taataccgcg
gcgaaaactc
acccaactga
aaggcaaaat
cttccttttt
atttgaatgt
gccacctgac
cacgaggccc
gctcccgttg
gggcgcgtca
gattgtactg
aaatttttgt
taaatcaaaa
actattaaag
cccactacgt
aaatcggaac
ggcgagaaag
ggtcacgctg
ctatggttgc

gttggtagct
aagcagcaga
gggtctgacg
aaaaggatct
atatatgagt
gcgatctgtc
atacgggagg
ccggctccag
cctgcaactt
agttcgccag
cgctcgtegt
tgatccccca
agtaagttgg
gtcatgccat
gaatagtgta
ccacatagca
tcaaggatct
tcttcagcat
gccgcaaaaa
caatattatt
atttagaaaa
gtctaagaaa
tttcgggtcg
acggtcacag
gcgggtgttg
agagtgcacc
taaatcagct
gaatagcccg
aacgtggact
gaaccatcac
cctaaaggga
gaagggaaga
cgcgtaacca

tttgacgtat

cttgatccgg
ttacgcgcag
ctcagtggaa
tcacctagat
aaacttggtc
tatttcgttc
gcttaccatc
atttatcagc
tatccgectc
ttaatagttt
ttggtatggc
tgttgtgcaa
ccgcagtgtt
ccgtaagatg
tgcggcgacc
gaactttaaa
taccgctgtt
cttttacttt
agggaataag
gaagcattta
ataaacaaat
ccattattat
cgcgtttcgg
cttgtctgta
gcgggtgtcg
ataaaattgt
cattttttaa
agatagggtt
ccaacgtcaa
ccaaatcaag
gcccccgatt
aagcgaaagg
ccacacccge

gcggtgtgaa
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caaacaaacc
aaaaaaagga
cgaaaactca
ccttttaaat
tgacagttac
atccatagtt
tggccccagt
aataaaccag
catccagtct
gcgcaacgtt
ttcattcagc
aaaagcggtt
atcactcatg
cttttctgtg
gagttgctct
agtgctcatc
gagatccagt
caccagcgtt
ggcgacacgg
tcagggttat
aggggttccg
catgacatta
tgatgacggt
agcggatgcc
gggctggctt
aaacgttaat
ccaataggcc
gagtgttgtt
agggcgaaaa
ttttttgggg
tagagcttga
agcgggeget
cgcgcttaat

ataccgcaca

CTpaHuua

Crp.: 68

accgctggta
tctcaagaag
cgttaaggga
taaaaatgaa
caatgcttaa
gcctgactec
gctgcaatga
ccagccggaa
attaattgtt
gttgccattg
tcecggttecc
agctcctteg
gttatggcag
actggtgagt
tgcceggegt
attggaaaac
tcgatgtaac
tctgggtgag
aaatgttgaa
tgtctcatga
cgcacatttc
acctataaaa
gaaaacctct
gggagcagac
aactatgcgg
attttgttaa
gaaatcggca
ccagtttgga
accgtctatc
tcgaggtgcc
cggggaaagc
agggcgetgg
gcgeegetac
gatgcgtaag

30

gcggtggtet
atcctttgat
ttttggtcat
gttttaaatc
tcagtgaggc
ccgtecgtgta
taccgcgaga
gggccgageg
gccgggaage
ctacaggcat
aacgatcaag
gtcctecgat
cactgcataa
actcaaccaa
caatacggga
gttcttcggg
ccactcgtgce
caaaaacagg
tactcatact
gcggatacat
cccgaaaagt
ataggcgtat
gacacatgca
aagcccgtca
catcagagca
aattcgegtt
aaatccctta
acaagagtcc
agggcgatgg
gtaaagcact
cggcgaacgt
caagtgtagc
agggcgcegta

gagaaaatac

6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
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cgcatcaggc gccattcgec attcaggetg cgcaactgtt gggaagggcg atcggtgegg

gcctcttcge tattacgcca gctggcgaaa gggggatgtg ctgcaaggcg attaagttgg

gtaacgccag ggttttccca gtcacgacgt tgtaaaacga cggccagtga attccatggt

ctcaactttc

<210> 10

<211> 8431
<212> DNA
<213> Arti

<220>
<223>

<400> 10
gaattcccat

ccaacattac
gggtcattag
ccgectggcet
atagtaacgc
gcccacttgg
gacggtaaat
tggcagtaca
atcaatgggc
gtcaatggga
tccgecccat
gctcgtttag
agaagacacc
tactcgttge
tttccatggg
ccaccatgtt
tcgcggccecce
aggaattaac
aggggccatc
aagggaagaa
aggcacagaa
tcatgaaatt
acgcttgtgt
acgacgttct

atgtgccaca

ficial

tgcatacgtt
cgccatgttg
ttcatagccc
gaccgcccaa
caatagggac
cagtacatca
ggcecgectg
tctacgtatt
gtggatagcg
gtttgttttg
tgacgcaaat
tgaaccgtca
gggaccgatc
tgccgegege
tcttttetge
cccgtteccag
gcgcaggcecc
ccgctcgatg
cgctaataaa
gaagaagaac
tggaaacaag
ggaatctgac
ggtcggaggg
ggcecgegett
gaacatgcgg

VLP_VEEV VLP 518 vector

gtatccatat
acattgatta
atatatggag
cgaccccecge
tttccattga
agtgtatcat
gcattatgec
agtcatcgct
gtttgactca
gcaccaaaat
gggcggtagg
gatcgcctgg
cagcctecegt
gccaccagac
agtcaccgtc
ccaatgtatc
tggttcccca
gctaacctga
ccgaagaagg
caagggaaga
aagaagacca
aagacgttcc
aagttattca
aagacgaaga

gccgatacat

cataatatgt
ttgactagtt
ttccgegtta
ccattgacgt
cgtcaatggg
atgccaagta
cagtacatga
attaccatgg
cggggatttc
caacgggact
cgtgtacggt
agacgccatc
taacggtgga
ataatagctg
gtcgacacgt
cgatgcagcc
gaaccgaccc
cgttcaagca
aggcctcgea
agaaggctaa
acaagaaacc
caatcatgtt
ggccgatgea
aagcatccaa

tcaaatacac

acatttatat
attaatagta
cataacttac
caataatgac
tggagtattt
cgcccectat
ccttatggga
tgatgcggtt
caagtctcca
ttccaaaatg
gggaggtcta
cacgctgttt
gggcagtgta
acagactaac
gtgatcagat
aatgccctat
ttttctggcy
acgccgggac
aaaacagaaa
gacagggccg
aggcaagaga
ggaagggaag
tgtggaaggc
atacgatctt

ccatgagaaa

CTpaHuua 31

Ctp.: 69

tggctcatgt
atcaattacg
ggtaaatggc
gtatgttccc
acggtaaact
tgacgtcaat
ctttcctact
ttggcagtac
ccccattgac
tcgtaacaac
tataagcaga
tgacctccat
gtctgagcag
agactgttcc
atcgecggeeg
cgcaacccgt
atgcaggtgc
gcgccacctg
gggggaggcec
cctaatccga
cagcgcatgg
ataaacggct
aagatcgaca
gagtatgcag

ccccaaggcet

8280
8340
8400
8410

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
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attacagctg
gagttggggc
ctattgtgct
acgagaaggg
ccaccatgtg
acagaaaacc
atgagctgct
tgtttaatga
ggagctgeca
ttagacttca
ccatgcggta
atacatctcg
cggcagggga
tgccgtatga
acggagtaga
tcgagatgca
gaggatccag
agtgtggcgg
caaagaagga
acaaactgcc
tggcagacgg
gatcagtgtc
ctgatgagcc
tcaccgaaaa
aggaaacagc
acagataccc
ccgttgcagce
ggctaacacc
ccecgggecga
tctggattca
gcgtgtgctg
agcacgcgac
caggctacgc

tgaacttgga

gcatcatgga
caagggagac
gggaggtgtg
agttaccgtg
tctgctegec
agcagagact
ggaagcagct
gtataagcta
tagtccaata
gacttcctcg
tgacatgcac
cccgtgteac
ctccatcacc
agtgaaattt
gcaagcgtgce
cctececggge
ttcagtcacc
cacaaagatc
gcagtgcaga
caaagcagcg
caaatgcacc
actgaaactg
tcactacacg
agggtgggag
acccggaaat
tatgtccacc
gtctacctgg
taacgctagg
gaccacctgg
attgctgatc
tgtcgtgect
cacgatgccg
accactcect

gtacgtcacc

gcagtccaat
agcggacgac
aatgaaggat
aagtatactc
aatgtgacgt
ttggccatgce
gttaagtgcc
acgcgeectt
gcaatcgagg
cagtatggcc
gggaccatta
attgtggatg
atggaattta
aatcctgtag
caagtctacg
tcagaagtgg
gtgacacctc
tccgagacca
gcatatcgge
ggagccacct
gtgcctctag
caccctaaga
cacgagctca
tttgtatggg
ccacatgggc
atcctggott
ctgttttgca
ataccatttt
gagtccttgg
cctctggecg
tttttagtca
agccaagcgg
atcagcataa

tgccactaca
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atgaaaatgg
ccattctgga
ctaggacagc
cagagaactg
tcccatgtge
tcagcgttaa
ccggaaggaa
acatggccag
cagtaaagag
tggattcctc
aagagatacc
ggcacggtta
agaaagattc
gcagagaact
cacatgatgc
acagcagttt
ctgatgggac
tcaacaagac
tgcagaacga
taaaaggaaa
caccagaacc
atcccacata
tatctgaacc
gaaaccaccc
taccgcacga
tgtcaatttg
gatcaagagt
gtctggctgt
atcacctatg
ccttgatcgt
tggccggege
gaatctcgta
caccaacaaa

aaacaggaat

gcgtttcacg
taaccaggga
cctttcagtc
cgagcaatgg
tcaaccacca
cgttgacaac
aaggagatcc
atgcatcaga
cgacgggcac
cggcaactta
actacatcaa
tttcctgett
cgtcagacac
ctatactcat
acagaacaga
ggtttccttg
tagcgecctg
aaaacagttc
taagtgggtg
actgcatgtc
tatgataacc
tctaatcacc
agctgttagg
gccgaaaagg
ggtgataact
tgccgecatt
tgcgtgecta
gctttgctge
gaacaataac
agtgactcgc
cgcaggegec
taacactata
gatcaagctg

ggattcacca

CTpaHuua 32

Crp.: 70

gtgccgaaag
cgggtggtcg
gtcatgtgga
tcactagtga
atttgctacg
ccgggctacg
accgaggagc
tgtgcagttg
gacggttatg
aagggcagga
gtgtcactct
gccaggtgec
tcctgetegg
cccccagaac
ggagcttatg
agcggctecg
gtggaatgcg
agccagtgca
tataattctg
ccattcttgc
ttcggtttca
cgccaacttg
aattttaccg
ttttgggcac
cattattacc
gcaaccgttt
actccttacc
gcccgeactg
caacagatgt
ctgctcaggt
ggcgeetacg
gtcaacagag
atacctacag

gccatcaaat

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
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gctgeggatc
caggggttta
aagtcagcaa
ataaagcgca
ttgtgactac
ctgcaggtcc
gggagatcta
atatacaatc
agagacccaa
aatggaagaa
atacaaaccc
ttcccgacge
ctcttaacga
ccagcaagtc
cagcagtcga
acccggagtt
ccccgaaaga
tgtcaaaaac
taattggctt
attaaggatc
ccgtgecttce
aaattgcatc
acagcaaggg
tgggtaccca
atccccttct
taggacactc
cggtctctcc
attaaagcaa
agtaatgaga
tgaaaggaga
ttgttatccg
gggtgcctaa
gtcgggaaac
tttgcgtatt

tcaggaatgc
cccgttecatg
ggcctacgta
cacagcctca
cgtgtatgtg
gctttccaca
taattatgat
cagaacagtc
agcaggagceg
agataaagct
cattcgcgec
cttgttcacc
gtgcgtgtat
aggcaagtgc
gctaaccgag
caggctccaa
ccatattgtg
cgcgtggacg
ggtgctggct
tagatctgct
cttgaccctg
gcattgtctg
ggaggattgg
ggtgctgaag
ctgtgacaca
atagctcagg
ctccctcatc
gataggctat
gaaatcatag
taggatcaaa
ctcacaattc
tgagtgagct
ctgtcgtgcec
gggcgetett

actccaactt
tggggtggtyg
atgaaatctg
gtgcaggcgt
aatggagaaa
gcttggacac
tttcctgagt
tcaagctctg
atccacgtgc
ccatcattga
gaaaactgtg
agggtgtcag
tcttcecgact
gcagtccatg
caagggtcgg
atatgcacat
acacaccctc
tggttaacat
actattgtgg
gtgccttcta
gaaggtgcca
agtaggtgtc
gaagacaata
aattgacccg
ccctgteccac
agggcteccge
agcccaccaa
taagtgcaga
aattttaagg
gcttggegta
cacacaacat
aactcacatt
agctgcatta

ccgettectce
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acaggectga
catattgctt
acgactgcect
tcctcaacat
ctcctgtgaa
cctttgatcg
atggggcagg
atctgtatgce
catacactca
aatttaccgc
ctgtagggtc
aaacaccgac
ttggtgggat
tgccatcagg
cgactatcca
catatgttac
agtatcacgc
ccctgetggg
ccatgtacgt
gttgccagcec
ctcccactgt
attctattct
gcaggcatgce
gttcctcctg
gccectggtt
cttcaatccc
accaaaccta
gggagagaaa
ccatgattta
atcatggtca
acgagccgga
aattgcgttg
atgaatcggc

gctcactgac

tgaacagtgc
ttgcgacact
tgcggatcat
cacagtggga
tttcaatggg
caaaatcgtg
acaaccagga
caataccaac
ggcaccttcg
ccctttcgga
aattccatta
actttcagcg
cgccacggtc
gactgctacc
tttctcgacc
gtgcaaaggt
ccaaacattt
aggatcagcc
gctgaccaac
atctgttgtt
cctttcctaa
g99999gtggg
tggggatgcg
ggccagaaag
cttagttcca
acccgctaaa
gcctccaaga
atgcctccaa
aggccatcat
tagctgtttc
agcataaagt
cgctcactgc
caacgcgcgg

tcgetgeget

CTpaHuua 33

Crp.: 71

aaagtcttca
gagaacaccc
gctgaagcat
gaacactcta
gtcaaaataa
cagtatgccg
gcatttggag
ctagtgctgc
ggttttgagc
tgcgaaatat
gcctttgaca
gccgaatgca
aagtactcgg
ctaaaagaag
gcaaatatcc
gattgtcacc
acagccgcgg
gtaattatta
cagaaacata
tgcccctecc
taaaatgagg
gtggggcagg
gtgggctcta
aagcaggcac
gccccacteca
gtacttggag
gtgggaagaa
catgtgagga
ggcctaaget
ctgtgtgaaa
gtaaagcctg
ccgetttcca
ggagaggcgg
cggtcgttcg

3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
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gctgcggega
ggataacgca
ggccgegttg
acgctcaagt
tggaagctcc
ctttctccct
ggtgtaggtc
ctgcgectta
actggcagca
gttcttgaag
tctgctgaag
caccgctggt
atctcaagaa
acgttaaggg
ttaaaaatga
ccaatgctta
tgcctgactc
tgctgcaatg
gccagcecgga
tattaattgt
tgttgccatt
ctcecggttcc
tagctccttc
ggttatggca
gactggtgag
ttgcccggeg
cattggaaaa
ttcgatgtaa
ttctgggtga
gaaatgttga
ttgtctcatg
gcgcacattt
aacctataaa

tgaaaacctc

gcggtatcag
ggaaagaaca
ctggcgtttt
cagaggtggc
ctcgtgegcet
tcgggaagceg
gttcgctcca
tccggtaact
gccactggta
tggtggcecta
ccagttacct
agcggtggtt
gatcctttga
attttggtca
agttttaaat
atcagtgagg
cccgtcgtgt
ataccgcgag
agggccgagce
tgccgggaag
gctacaggca
caacgatcaa
ggtcctecga
gcactgcata
tactcaacca
tcaatacggg
cgttcttcgg
cccactcgtg
gcaaaaacag
atactcatac
agcggataca
ccccgaaaag
aataggcgta

tgacacatgc

ctcactcaaa
tgtgagcaaa
tccataggct
gaaacccgac
ctcctgttcc
tggcgettte
agctgggctg
atcgtcttga
acaggattag
actacggcta
tcggaaaaag
tttttgtttg
tcttttctac
tgagattatc
caatctaaag
cacctatctc
agataactac
aaccacgctc
gcagaagtgg
ctagagtaag
tcgtggtgtce
ggcgagttac
tcgttgtcag
attctcttac
agtcattctg
ataataccgc
ggcgaaaact
cacccaactg
gaaggcaaaa
tcttecctttt
tatttgaatg
tgccacctga
tcacgaggcc

agctcccgtt
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ggcggtaata
aggccagcaa
ccgecccect
aggactataa
gaccctgccg
tcatagctca
tgtgcacgaa
gtccaacccg
cagagcgagg
cactagaaga
agttggtagc
caagcagcag
ggggtctgac
aaaaaggatc
tatatatgag
agcgatctgt
gatacgggag
accggctcca
tcctgeaact
tagttcgcca
acgctcgtcg
atgatccccc
aagtaagttg
tgtcatgcca
agaatagtgt
gccacatagce
ctcaaggatc
atcttcagca
tgccgcaaaa
tcaatattat
tatttagaaa
cgtctaagaa
ctttcgggtc

gacggtcaca

cggttatcca
aaggccagga
gacgagcatc
agataccagg
cttaccggat
cgctgtaggt
cccececgtte
gtaagacacg
tatgtaggcg
acagtatttg
tcttgatccg
attacgcgca
gctcagtgga
ttcacctaga
taaacttggt
ctatttcgtt
ggcttaccat
gatttatcag
ttatccgect
gttaatagtt
tttggtatgg
atgttgtgca
gccgeagtgt
tccgtaagat
atgcggcgac
agaactttaa
ttaccgctgt
tcttttactt
aagggaataa
tgaagcattt
aataaacaaa
accattatta
gcgegtttcg
gcttgtctgt

CTpaHuua 34

Crp.: 72

cagaatcagg
accgtaaaaa
acaaaaatcg
cgttteccecc
acctgtccgce
atctcagttc
agcccgaccg
acttatcgcc
gtgctacaga
gtatctgcge
gcaaacaaac
gaaaaaaagg
acgaaaactc
tccttttaaa
ctgacagtta
catccatagt
ctggccccag
caataaacca
ccatccagtc
tgcgcaacgt
cttcattcag
aaaaagcggt
tatcactcat
gcttttctgt
cgagttgctc
aagtgctcat
tgagatccag
tcaccagegt
gggcgacacg
atcagggtta
taggggttcc
tcatgacatt
gtgatgacgg
aagcggatgce

5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
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cgggagcaga caagcccgtc agggegegtc
taactatgcg gcatcagagc agattgtact
tattttgtta aaattcgcgt taaatttttg
cgaaatcggc aaaatccctt ataaatcaaa
tccagtttgg aacaagagtc cactattaaa
aaccgtctat cagggcgatg gcccactacg
gtcgaggtgce cgtaaagcac taaatcggaa
acggggaaag ccggcgaacg tggcgagaaa
tagggcgctg gcaagtgtag cggtcacgct
tgcgccgcta cagggcgegt actatggttg
agatgcgtaa ggagaaaata ccgcatcagg
tgggaagggc gatcggtgcg ggcctcttcg
gctgcaaggc gattaagttg ggtaacgcca
acggccagtg aattccatgg tctcaacttt
<210> 11

312 owa.

<213> Artificial

<220>
<223> VLP_VEEV VLP 519 vector

<400> 11
gaattcccat tgcatacgtt gtatccatat

ccaacattac cgccatgttg acattgatta
gggtcattag ttcatagccc atatatggag
ccgectgget gaccgcccaa €gacceccge
atagtaacgc caatagggac tttccattga
gcccacttgg cagtacatca agtgtatcat
gacggtaaat ggcccgcctg gcattatgec
tggcagtaca tctacgtatt agtcatcgct
atcaatgggc gtggatagcg gtttgactca
gtcaatggga gtttgttttg gcaccaaaat
tccgecccat tgacgcaaat gggcggtagg
gctcgtttag tgaaccgtca gatcgcctgg
agaagacacc gggaccgatc cagcctccgt
tactcgttgc tgccgcgcge gccaccagac

tttccatggg tcttttctge agtcaccgtc
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agcgggtgtt
gagagtgcac
ttaaatcagc
agaatagccc
gaacgtggac
tgaaccatca
ccctaaaggg
ggaagggaag
gcgegtaacc
ctttgacgta
cgccattcgce
ctattacgcc
gggttttccc

C

cataatatgt
ttgactagtt
ttccgegtta
ccattgacgt
cgtcaatggg
atgccaagta
cagtacatga
attaccatgg
cggggatttc
caacgggact
cgtgtacggt
agacgccatc
taacggtgga
ataatagctg
gtcgacacgt

ggcgggtgtc
cataaaattg
tcatttttta
gagatagggt
tccaacgtca
cccaaatcaa
agcccecgat
aaagcgaaag
accacacccg
tgcggtgtga
cattcaggct
agctggcgaa

agtcacgacg

acatttatat
attaatagta
cataacttac
caataatgac
tggagtattt
cgccccctat
ccttatggga
tgatgcggtt
caagtctcca
ttccaaaatg
gggaggtcta
cacgctgttt
gggcagtgta
acagactaac

gtgatcagat

Ctpanuua 35

Crp.: 73

ggggctggct
taaacgttaa
accaataggc
tgagtgttgt
aagggcgaaa
gttttttggg
ttagagcttg
gagcgggege
ccgcgettaa
aataccgcac
gcgcaactgt
agggggatgt
ttgtaaaacg

tggctcatgt
atcaattacg
ggtaaatggc
gtatgttccc
acggtaaact
tgacgtcaat
ctttcctact
ttggcagtac
ccccattgac
tcgtaacaac
tataagcaga
tgacctccat
gtctgagcag
agactgttcc

atcgcggecg

7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8431

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
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ccaccatgtt
tcgcggeccee
aggaattaac
aggggccatc
aagggaagaa
aggcacagaa
tcatgaaatt
acgcttgtgt
acgacgttct
atgtgccaca
attacagctg
gagttggggc
ctattgtgct
acgagaaggg
ccaccatgtg
acagaaaacc
atgagctgct
tgtttaatga
ggagctgeca
ttagacttca
ccatgcggta
atacatctcg
cggcagggga
tgccgtatga
acggagtaga
tcgagatgca
ccggaggatc
agtgtggcgg
caaagaagga
acaaactgcec
tggcagacgg
gatcagtgtc
ctgatgagcec

tcaccgaaaa

cccgtteccag
gcgcaggcecc
ccgctcgatg
cgctaataaa
gaagaagaac
tggaaacaag
ggaatctgac
ggtcggaggg
ggccgegett
gaacatgcgg
gcatcatgga
caagggagac
gggaggtgtg
agttaccgtg
tctgctegec
agcagagact
ggaagcagct
gtataagcta
tagtccaata
gacttcctcg
tgacatgcac
cccgtgteac
ctccatcacc
agtgaaattt
gcaagcgtgce
cctececeggyc
ctcagtcacc
cacaaagatc
gcagtgcaga
caaagcagcg
caaatgcacc
actgaaactg

tcactacacg

agggtgggag

ccaatgtatc
tggttcccca
gctaacctga
ccgaagaagg
caagggaaga
aagaagacca
aagacgttcc
aagttattca
aagacgaaga
gccgatacat
gcagtccaat
agcggacgac
aatgaaggat
aagtatactc
aatgtgacgt
ttggccatge
gttaagtgcc
acgcgeectt
gcaatcgagg
cagtatggcc
gggaccatta
attgtggatg
atggaattta
aatcctgtag
caagtctacg
tcagaagtgg
gtgacacctc
tccgagacca
gcatatcggc
ggagccacct
gtgcctctag
caccctaaga
cacgagctca

tttgtatggg
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cgatgcagcec
gaaccgaccc
cgttcaagca
aggcctcgea
agaaggctaa
acaagaaacc
caatcatgtt
ggccgatgea
aagcatccaa
tcaaatacac
atgaaaatgg
ccattctgga
ctaggacagc
cagagaactg
tcccatgtge
tcagcgttaa
ccggaaggaa
acatggccag
cagtaaagag
tggattcctc
aagagatacc
ggcacggtta
agaaagattc
gcagagaact
cacatgatgc
acagcagttt
ctgatgggac
tcaacaagac
tgcagaacga
taaaaggaaa
caccagaacc
atcccacata
tatctgaacc

gaaaccaccc

aatgccctat
ttttctggceg
acgccgggac
aaaacagaaa
gacagggccg
aggcaagaga
ggaagggaag
tgtggaaggc
atacgatctt
ccatgagaaa
gcgtttcacg
taaccaggga
cctttcagtc
cgagcaatgg
tcaaccacca
cgttgacaac
aaggagatcc
atgcatcaga
cgacgggcac
cggcaactta
actacatcaa
tttcctgett
cgtcagacac
ctatactcat
acagaacaga
ggtttccttg
tagcgecctg
aaaacagttc
taagtgggtg
actgcatgtc
tatgataacc
tctaatcacc
agctgttagg

gccgaaaagg

CrpaHuua 36

Crp.: 74

cgcaacccgt
atgcaggtgc
gcgccacctg
gggggaggcc
cctaatccga
cagcgcatgg
ataaacggct
aagatcgaca
gagtatgcag
ccccaaggcet
gtgccgaaag
cgggtggtcg
gtcatgtgga
tcactagtga
atttgctacg
ccgggetacg
accgaggagce
tgtgcagttg
gacggttatg
aagggcagga
gtgtcactct
gccaggtgece
tcctgetegg
cccccagaac
ggagcttatg
agcggcagtt
gtggaatgcg
agccagtgca
tataattctg
ccattcttgc
ttcggtttca
cgccaacttg
aattttaccg
ttttgggcac

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940



38

aggaaacagc
acagataccc
ccgttgcagce
ggctaacacc
cccgggecga
tctggattca
gcgtgtgctg
agcacgcgac
caggctacgc
tgaacttgga
gctgcggatc
caggggttta
aagtcagcaa
ataaagcgca
ttgtgactac
ctgcaggtcc
gggagatcta
atatacaatc
agagacccaa
aatggaagaa
atacaaaccc
ttcccgacge
ctcttaacga
ccagcaagtc
cagcagtcga
acccggagtt
ccccgaaaga
tgtcaaaaac
taattggctt
attaaggatc
ccgtgectte
aaattgcatc
acagcaaggg

tgggtaccca

acccggaaat
tatgtccacc
gtctacctgg
taacgctagg
gaccacctgg
attgctgatc
tgtcgtgect
cacgatgccg
accactccct
gtacgtcacc
tcaggaatgc
cccgttcatg
ggcctacgta
cacagcctca
cgtgtatgtg
gctttccaca
taattatgat
cagaacagtc
agcaggagcg
agataaagct
cattcgegec
cttgttcacc
gtgcgtgtat
aggcaagtgc
gctaaccgag
caggctccaa
ccatattgtg
cgcgtggacg
ggtgctggct
tagatctgct
cttgaccctg
gcattgtctg
ggaggattgg
ggtgctgaag

ccacatgggc
atcctgggtt
ctgttttgca
ataccatttt
gagtccttgg
cctetggecg
tttttagtca
agccaagcegg
atcagcataa
tgccactaca
actccaactt
tggggtggtg
atgaaatctg
gtgcaggcgt
aatggagaaa
gcttggacac
tttcctgagt
tcaagctctg
atccacgtgc
ccatcattga
gaaaactgtg
agggtgtcag
tcttccgact
gcagtccatg
caagggtcgg
atatgcacat
acacaccctc
tggttaacat
actattgtgg
gtgccttcta
gaaggtgcca
agtaggtgtc
gaagacaata

aattgacccg
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taccgcacga
tgtcaatttg
gatcaagagt
gtctggctgt
atcacctatg
ccttgatcgt
tggccggege
gaatctcgta
caccaacaaa
aaacaggaat
acaggcctga
catattgctt
acgactgcct
tcctcaacat
ctcctgtgaa
cctttgatcg
atggggcagg
atctgtatgc
catacactca
aatttaccgc
ctgtagggtc
aaacaccgac
ttggtgggat
tgccatcagg
cgactatcca
catatgttac
agtatcacgc
ccctgetggg
ccatgtacgt
gttgccagcece
ctcccactgt
attctattct
gcaggcatgc
gttcctectg

ggtgataact
tgccgecatt
tgcgtgecta
gctttgctge
gaacaataac
agtgactcgc
cgcaggcgcec
taacactata
gatcaagctg
ggattcacca
tgaacagtgc
ttgcgacact
tgcggatcat
cacagtggga
tttcaatggg
caaaatcgtg
acaaccagga
caataccaac
ggcacctteg
ccctttcgga
aattccatta
actttcageg
cgccacggtc
gactgctacc
tttctcgacc
gtgcaaaggt
ccaaacattt
aggatcagcc
gctgaccaac
atctgttgtt
cctttcctaa
999g9g9tggg
tggggatgcg

ggccagaaag

CtpaHuua 37

Crp.: 75

cattattacc
gcaaccgttt
actccttacc
gceccgeactg
caacagatgt
ctgctcaggt
ggcgcctacg
gtcaacagag
atacctacag
gccatcaaat
aaagtcttca
gagaacaccc
gctgaagcat
gaacactcta
gtcaaaataa
cagtatgccg
gcatttggag
ctagtgctgc
ggttttgagc
tgcgaaatat
gcctttgaca
gccgaatgca
aagtactcgg
ctaaaagaag
gcaaatatcc
gattgtcacc
acagccgcgg
gtaattatta
cagaaacata
tgccecctecc
taaaatgagg
gtggggcagg
gtgggctcta

aagcaggcac

3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
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atccccttct
taggacactc
cggtctctcc
attaaagcaa
agtaatgaga
tgaaaggaga
ttgttatccg
gggtgcctaa
gtcgggaaac
tttgcgtatt
gctgcggcga
ggataacgca
ggccgegttg
acgctcaagt
tggaagctcc
ctttctccct
ggtgtaggtc
ctgcgectta
actggcagca
gttcttgaag
tctgctgaag
caccgetggt
atctcaagaa
acgttaaggg
ttaaaaatga
ccaatgctta
tgcctgactc
tgctgcaatg
gccagccgga
tattaattgt
tgttgccatt
ctcecggttec
tagctccttc

ggttatggca

ctgtgacaca
atagctcagg
ctccctcatce
gataggctat
gaaatcatag
taggatcaaa
ctcacaattc
tgagtgagct
ctgtcgtgec
gggcgctctt
gcggtatcag
ggaaagaaca
ctggcgtttt
cagaggtggc
ctcgtgeget
tcgggaageg
gttcgctcca
tccggtaact
gccactggta
tggtggccta
ccagttacct
agcggtggtt
gatcctttga
attttggtca
agttttaaat
atcagtgagg
cccgtegtgt
ataccgcgag
agggccgage
tgccgggaag
gctacaggca
caacgatcaa
ggtcctccga

gcactgcata

ccctgtecac
agggctccgce
agcccaccaa
taagtgcaga
aattttaagg
gcttggcgta
cacacaacat
aactcacatt
agctgcatta
ccgcttecte
ctcactcaaa
tgtgagcaaa
tccataggcet
gaaacccgac
ctecctgttcec
tggcgetttce
agctgggctg
atcgtcttga
acaggattag
actacggcta
tcggaaaaag
tttttgtttg
tcttttctac
tgagattatc
caatctaaag
cacctatctc
agataactac
aaccacgctc
gcagaagtgg
ctagagtaag
tcgtggtgtce
ggcgagttac
tcgttgtcag
attctcttac
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gccectggtt
cttcaatccc
accaaaccta
gggagagaaa
ccatgattta
atcatggtca
acgagccgga
aattgcgttg
atgaatcggc
gctcactgac
ggcggtaata
aggccagcaa
ccgeeecect
aggactataa
gaccctgecg
tcatagctca
tgtgcacgaa
gtccaacccg
cagagcgagg
cactagaaga
agttggtagc
caagcagcag
ggggtctgac
aaaaaggatc
tatatatgag
agcgatctgt
gatacgggag
accggctcca
tcctgecaact
tagttcgcca
acgctcgtcg
atgatccccc
aagtaagttg
tgtcatgcca

cttagttcca
acccgctaaa
gcctccaaga
atgcctccaa
aggccatcat
tagctgtttc
agcataaagt
cgctcactgce
caacgcgcgg
tcgctgeget
cggttatcca
aaggccagga
gacgagcatc
agataccagg
cttaccggat
cgctgtaggt
cccecegttce
gtaagacacg
tatgtaggcg
acagtatttg
tcttgatccg
attacgcgca
gctcagtgga
ttcacctaga
taaacttggt
ctatttcgtt
ggcttaccat
gatttatcag
ttatccgect
gttaatagtt
tttggtatgg
atgttgtgca
gcecgecagtgt

tccgtaagat

CTpaHuua 38

Ctp.: 76

gcecccactca
gtacttggag
gtgggaagaa
catgtgagga
ggcctaaget
ctgtgtgaaa
gtaaagcctyg
ccgcttteca
ggagaggcgg
cggtcgttcg
cagaatcagg
accgtaaaaa
acaaaaatcg
cgtttccecc
acctgtccge
atctcagttc
agcccgaccg
acttatcgcc
gtgctacaga
gtatctgcgce
gcaaacaaac
gaaaaaaagg
acgaaaactc
tccttttaaa
ctgacagtta
catccatagt
ctggccccag
caataaacca
ccatccagtc
tgcgcaacgt
cttcattcag
aaaaagcggt
tatcactcat

gcttttctgt

5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
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gactggtgag
ttgcccggeg
cattggaaaa
ttcgatgtaa
ttctgggtga
gaaatgttga
ttgtctcatg
gcgcacattt
aacctataaa
tgaaaacctc
cgggagcaga
taactatgcg
tattttgtta
cgaaatcggc
tccagtttgg
aaccgtctat
gtcgaggtgc
acggggaaag
tagggcgetg
tgcgeegeta
agatgcgtaa
tgggaagggc
gctgcaaggce
acggccagtg
<210> 12

<211> 8431
<212> DNA

<213> Artificial

<220>

<223> VLP_VEEV VLP 538 vector

<400> 12
gaattcccat

ccaacattac cgccatgttg acattgatta

gggtcattag
ccgecctgget

atagtaacgc

tgcatacgtt gtatccatat

ttcatagccc atatatggag
gaccgcccaa €gacccccge

caatagggac tttccattga
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agaatagtgt
gccacatagce
ctcaaggatc
atcttcagca
tgccgcaaaa
tcaatattat
tatttagaaa
cgtctaagaa
ctttcgggtc
gacggtcaca
agcgggtgtt
gagagtgcac
ttaaatcagc
agaatagccc
gaacgtggac
tgaaccatca
ccctaaaggg
ggaagggaag
gcgegtaacc
ctttgacgta
cgccattege
ctattacgcc
gggttttcce

C

cataatatgt
ttgactagtt
ttccgegtta
ccattgacgt

cgtcaatggg

CTpaxuua

Crp.: 77

atgcggcgac
agaactttaa
ttaccgctgt
tcttttactt
aagggaataa
tgaagcattt
aataaacaaa
accattatta
gcgegttteg
gcttgtctgt
ggcgggtgtc
cataaaattg
tcatttttta
gagatagggt
tccaacgtca
cccaaatcaa
agcccccgat
aaagcgaaag
accacacccg
tgcggtgtga
cattcaggct
agctggcgaa

agtcacgacg

acatttatat
attaatagta
cataacttac
caataatgac

tggagtattt

39

cgagttgctc
aagtgctcat
tgagatccag
tcaccagcgt
gggcgacacyg
atcagggtta
taggggttcc
tcatgacatt
gtgatgacgg
aagcggatgce
ggggctggct
taaacgttaa
accaataggc
tgagtgttgt
aagggcgaaa
gttttttggg
ttagagcttg
gagcgggegce
ccgegettaa
aataccgcac
gcgcaactgt
agggggatgt
ttgtaaaacg

tggctcatgt
atcaattacg
ggtaaatggc
gtatgttccc

acggtaaact

7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8431

60
120
180
240
300



41

gcccacttgg
gacggtaaat
tggcagtaca
atcaatgggc
gtcaatggga
tccgecccat
gctcgtttag
agaagacacc
tactcgttge
tttccatggg
ccaccatgtt
tcgeggeece
aggaattaac
aggggccatc
aagggaagaa
aggcacagaa
tcatgaaatt
acgcttgtgt
acgacgttct
atgtgccaca
attacagctg
gagttggggc
ctattgtgct
acgagaaggg
ccaccatgtg
acagaaaacc
atgagctgct
tgtttaatga
ggagctgeca
ttagacttca
ccatgcggta
atacatctcg

cggcagggga
tgccgtatga

cagtacatca
ggcccgectg
tctacgtatt
gtggatagcg
gtttgttttg
tgacgcaaat
tgaaccgtca
gggaccgatc
tgccgegege
tcttttetge
cccgttccag
gcgcaggecce
ccgctcgatg
cgctaataaa
gaagaagaac
tggaaacaag
ggaatctgac
ggtcggaggg
ggccgegett
gaacatgcgg
gcatcatgga
caagggagac
gggaggtgtyg
agttaccgtg
tctgetcgec
agcagagact
ggaagcagct
gtataagcta
tagtccaata
gacttcctcg
tgacatgcac
cccgtgtcac
ctccatcacc

agtgaaattt

agtgtatcat
gcattatgcc
agtcatcgct
gtttgactca
gcaccaaaat
gggcggtagg
gatcgcctgg
cagcctccgt
gccaccagac
agtcaccgtc
ccaatgtatc
tggttcccca
gctaacctga
ccgaagaagg
caagggaaga
aagaagacca
aagacgttcc
aagttattca
aagacgaaga
gccgatacat
gcagtccaat
agcggacgac
aatgaaggat
aagtatactc
aatgtgacgt
ttggccatge
gttaagtgcc
acgcgeectt
gcaatcgagg
cagtatggcc
gggaccatta
attgtggatg
atggaattta
aatcctgtag
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atgccaagta
cagtacatga
attaccatgg
cggggatttc
caacgggact
cgtgtacggt
agacgccatc
taacggtgga
ataatagctg
gtcgacacgt
cgatgcagcc
gaaccgaccc
cgttcaagca
aggcctcgea
agaaggctaa
acaagaaacc
caatcatgtt
ggccgatgeca
aagcatccaa
tcaaatacac
atgaaaatgg
ccattctgga
ctaggacagc
cagagaactg
tcccatgtge
tcagcgttaa
ccggaaggaa
acatggccag
cagtaaagag
tggattcctc
aagagatacc
ggcacggtta
agaaagattc

gcagagaact

cgcccectat
ccttatggga
tgatgcgott
caagtctcca
ttccaaaatg
gggaggtcta
cacgctgttt
gggcagtgta
acagactaac
gtgatcagat
aatgccctat
ttttctggcg
acgccgggac
aaaacagaaa
gacagggccg
aggcaagaga
ggaagggaag
tgtggaaggc
atacgatctt
ccatgagaaa
gcgtttcacg
taaccaggga
cctttcagtc
cgagcaatgg
tcaaccacca
cgttgacaac
aaggagatcc
atgcatcaga
cgacgggcac
cggcaactta
actacatcaa
tttcctgett
cgtcagacac

ctatactcat

CTpaHuua 40

Crp.: 78

tgacgtcaat
ctttcctact
ttggcagtac
ccccattgac
tcgtaacaac
tataagcaga
tgacctccat
gtctgagcag
agactgttcc
atcgcggecg
cgcaacccgt
atgcaggtgc
gcgccacctg
gggggaggcec
cctaatccga
cagcgcatgg
ataaacggct
aagatcgaca
gagtatgcag
ccccaaggcet
gtgccgaaag
cgggtggtcg
gtcatgtgga
tcactagtga
atttgctacg
ccgggctacg
accgaggagc
tgtgcagttg
gacggttatg
aagggcagga
gtgtcactct
gccaggtgec
tcctgetegg

cccccagaac

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
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acggagtaga
tcgagatgca
cagtcaccgt
gaggatccgg
caaagaagga
acaaactgcc
tggcagacgg
gatcagtgtc
ctgatgagcc
tcaccgaaaa
aggaaacagc
acagataccc
ccgttgcagce
ggctaacacc
cccgggeega
tctggattca
gcgtgtgctg
agcacgcgac
caggctacgc
tgaacttgga
gctgcggatc
caggggttta
aagtcagcaa
ataaagcgca
ttgtgactac
ctgcaggtcc
gggagatcta
atatacaatc
agagacccaa
aatggaagaa
atacaaaccc
ttcccgacge
ctcttaacga

ccagcaagtc

gcaagcgtgc
cctceceggge
gacacctcct
cacaaagatc
gcagtgcaga
caaagcagcg
caaatgcacc
actgaaactg
tcactacacg
agggtgggag
acccggaaat
tatgtccacc
gtctacctgg
taacgctagg
gaccacctgg
attgctgatc
tgtcgtgect
cacgatgccg
accactccct
gtacgtcacc
tcaggaatgc
cccgtteatg
ggcctacgta
cacagcctca
cgtgtatgtg
gctttccaca
taattatgat
cagaacagtc
agcaggagcg
agataaagct
cattcgcgcee
cttgttcacc
gtgcgtgtat
aggcaagtgc

caagtctacg
tcagaagtgg
gatgggacta
tccgagacca
gcatatcggc
ggagccacct
gtgcctctag
caccctaaga
cacgagctca
tttgtatggg
ccacatgggc
atcctgggtt
ctgttttgca
ataccatttt
gagtccttgg
cctctggecg
tttttagtca
agccaagcgg
atcagcataa
tgccactaca
actccaactt
tggggtggtg
atgaaatctg
gtgcaggcgt
aatggagaaa
gcttggacac
tttcctgagt
tcaagctctg
atccacgtgc
ccatcattga
gaaaactgtg
agggtgtcag
tcttccgact

gcagtccatg
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cacatgatgc
acagcagttt
gcgcecctggt
tcaacaagac
tgcagaacga
taaaaggaaa
caccagaacc
atcccacata
tatctgaacc
gaaaccaccc
taccgcacga
tgtcaatttg
gatcaagagt
gtctggctgt
atcacctatg
ccttgatcgt
tggccggege
gaatctcgta
caccaacaaa
aaacaggaat
acaggcctga
catattgctt
acgactgcct
tcctcaacat
ctcctgtgaa
cctttgatcg
atggggcagg
atctgtatgc
catacactca
aatttaccgc
ctgtagggtc
aaacaccgac
ttggtgggat
tgccatcagg

acagaacaga
ggtttccttg
ggaatgcgag
aaaacagttc
taagtgggtg
actgcatgtc
tatgataacc
tctaatcacc
agctgttagg
gccgaaaagg
ggtgataact
tgccgecatt
tgcgtgecta
gctttgetge
gaacaataac
agtgactcgc
cgcaggcgcec
taacactata
gatcaagctg
ggattcacca
tgaacagtgc
ttgcgacact
tgcggatcat
cacagtggga
tttcaatggg
caaaatcgtg
acaaccagga
caataccaac
ggcaccttcg
ccctttegga
aattccatta
actttcagcg
cgccacggtce

gactgctacc

CTpaHuua 41

Crp.: 79

ggagcttatg
agcggcagtt
tgtggctccg
agccagtgca
tataattctg
ccattcttgc
ttcggtttca
cgccaacttg
aattttaccg
ttttgggcac
cattattacc
gcaaccgttt
actccttacc
gcccgeactg
caacagatgt
ctgctcaggt
ggcgectacg
gtcaacagag
atacctacag
gccatcaaat
aaagtcttca
gagaacaccc
gctgaagcat
gaacactcta
gtcaaaataa
cagtatgccg
gcatttggag
ctagtgctgce
ggttttgagc
tgcgaaatat
gcctttgaca
gccgaatgca
aagtactcgg

ctaaaagaag

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
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cagcagtcga
acccggagtt
ccccgaaaga
tgtcaaaaac
taattggctt
attaaggatc
ccgtgecttce
aaattgcatc
acagcaaggg
tgggtaccca
atccccttct
taggacactc
cggtctctcc
attaaagcaa
agtaatgaga
tgaaaggaga
ttgttatccg
gggtgcctaa
gtcgggaaac
tttgcgtatt
gctgcggcga
ggataacgca
ggccgegttg
acgctcaagt
tggaagctcc
ctttctecect
ggtgtaggtc
ctgcgcctta
actggcagca
gttcttgaag
tctgctgaag
caccgctggt
atctcaagaa

acgttaaggg

gctaaccgag
caggctccaa
ccatattgtg
cgcgtggacg
ggtgctgget
tagatctgct
cttgaccctg
gcattgtctg
ggaggattgg
ggtgctgaag
ctgtgacaca
atagctcagg
ctccctcatc
gataggctat
gaaatcatag
taggatcaaa
ctcacaattc
tgagtgagct
ctgtcgtgcce
gggcgetctt
gcggtatcag
ggaaagaaca
ctggcgtttt
cagaggtggc
ctcgtgeget
tcgggaageg
gttcgctcca
tccggtaact
gccactggta
tggtggecta
ccagttacct
agcggtggtt
gatcctttga
attttggtca

caagggtcgg
atatgcacat

acacaccctc
tggttaacat
actattgtgg
gtgccttcta
gaaggtgcca
agtaggtgtc
gaagacaata
aattgacccg
ccctgtccac
agggctecge
agcccaccaa
taagtgcaga
aattttaagg
gcttggegta
cacacaacat
aactcacatt
agctgcatta
ccgettecte
ctcactcaaa
tgtgagcaaa
tccatagget
gaaacccgac
ctecctgttec
tggcgetttc
agctgggctg
atcgtcttga
acaggattag
actacggcta
tcggaaaaag
tttttgtttg
tcttttctac

tgagattatc
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cgactatcca
catatgttac
agtatcacgc
ccctgetggg
ccatgtacgt
gttgccagec
ctcccactgt
attctattct
gcaggcatgc
gttcctectg
gccecctggtt
cttcaatccc
accaaaccta
gggagagaaa
ccatgattta
atcatggtca
acgagccgga
aattgcgttg
atgaatcggc
gctcactgac
ggcggtaata
aggccagcaa
ccgeeeccect
aggactataa
gaccctgccg
tcatagctca
tgtgcacgaa
gtccaacccy
cagagcgagg
cactagaaga
agttggtagc
caagcagcag
ggggtctgac
aaaaaggatc

tttctcgacc
gtgcaaaggt
ccaaacattt
aggatcagcc
gctgaccaac
atctgttgtt
cctttectaa
999999tggg
tggggatgcg
ggccagaaag
cttagttcca
acccgctaaa
gcctccaaga
atgcctccaa
aggccatcat
tagctgtttc
agcataaagt
cgctcactgce
caacgcgcegg
tcgetgeget
cggttatcca
aaggccagga
gacgagcatc
agataccagg
cttaccggat
cgctgtaggt
ccceceegttce
gtaagacacg
tatgtaggcg
acagtatttg
tcttgatccg
attacgcgca
gctcagtgga

ttcacctaga

CTpaHuua 42

Ctp.: 80

gcaaatatcc
gattgtcacc
acagcegegg
gtaattatta
cagaaacata
tgcccctecc
taaaatgagg
gtggggcagg
gtgggctcta
aagcaggcac
gccccactca
gtacttggag
gtgggaagaa
catgtgagga
ggcctaaget
ctgtgtgaaa
gtaaagcctg
ccgctttecca
ggagaggcgg
cggtcgttcg
cagaatcagg
accgtaaaaa
acaaaaatcg
cgtttecccc
acctgteege
atctcagttc
agcccgaccg
acttatcgec
gtgctacaga
gtatctgcge
gcaaacaaac
gaaaaaaagg
acgaaaactc

tccttttaaa

4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
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ttaaaaatga
ccaatgctta
tgcctgactc
tgctgcaatg
gccagecgga
tattaattgt
tgttgccatt
ctcecggttec
tagctecttc
ggttatggca
gactggtgag
ttgcccggeg
cattggaaaa
ttcgatgtaa
ttctgggtga
gaaatgttga
ttgtctcatg
gcgcacattt
aacctataaa
tgaaaacctc
cgggagcaga
taactatgcg
tattttgtta
cgaaatcggc
tccagtttgg
aaccgtctat
gtcgaggtgce
acggggaaag
tagggcgcetg
tgcgecgeta
agatgcgtaa
tgggaagggc
gctgcaaggc
acggccagtg

agttttaaat
atcagtgagg
cccgtegtgt
ataccgcgag
agggccgage
tgccgggaag
gctacaggcea
caacgatcaa
ggtcctccga
gcactgcata
tactcaacca
tcaatacggg
cgttcttcgg
cccactcgtg
gcaaaaacag
atactcatac
agcggataca
ccccgaaaag
aataggcgta
tgacacatgc
caagcccgtce
gcatcagagc
aaattcgcgt
aaaatccctt
aacaagagtc
cagggcgatg
cgtaaagcac
ccggcgaacg
gcaagtgtag
cagggcgegt
ggagaaaata
gatcggtgcg
gattaagttg

aattccatgg

caatctaaag
cacctatctc
agataactac
aaccacgctc
gcagaagtgg
ctagagtaag
tcgtggtgtc
ggcgagttac
tcgttgtcag
attctcttac
agtcattctg
ataataccgc
ggcgaaaact
cacccaactg
gaaggcaaaa
tcttectttt
tatttgaatg
tgccacctga
tcacgaggcc
agctcccgtt
agggcgegtc
agattgtact
taaatttttg
ataaatcaaa
cactattaaa
gceccactacg
taaatcggaa
tggcgagaaa
cggtcacgcet
actatggttg
ccgcatcagg
ggectetteg
ggtaacgcca

tctcaacttt
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tatatatgag
agcgatctgt
gatacgggag
accggctcca
tcctgcaact
tagttcgcca
acgctegteg
atgatccccc
aagtaagttg
tgtcatgcca
agaatagtgt
gccacatagce
ctcaaggatc
atcttcagca
tgccgcaaaa
tcaatattat
tatttagaaa
cgtctaagaa
ctttecgggtc
gacggtcaca
agcgggtgtt
gagagtgcac
ttaaatcagc
agaatagccc
gaacgtggac
tgaaccatca
ccctaaaggg
ggaagggaag
gcgegtaacc
ctttgacgta
cgccattecge
ctattacgcc
gggttttccc

C

taaacttggt
ctatttcgtt
ggcttaccat
gatttatcag
ttatccgcect
gttaatagtt
tttggtatgg
atgttgtgca
gccgcagtgt
tccgtaagat
atgcggcgac
agaactttaa
ttaccgctgt
tcttttactt
aagggaataa
tgaagcattt
aataaacaaa
accattatta
gcgegtttcg
gcttgtetgt
ggcgggtgtc
cataaaattg
tcatttttta
gagatagggt
tccaacgtca
cccaaatcaa
agcccccgat
aaagcgaaag
accacacccg
tgcggtgtga
cattcaggct
agctggcgaa

agtcacgacg
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ctgacagtta
catccatagt
ctggccccag
caataaacca
ccatccagtc
tgcgcaacgt
cttcattcag
aaaaagcggt
tatcactcat
gcttttctgt
cgagttgctc
aagtgctcat
tgagatccag
tcaccagegt
gggcgacacg
atcagggtta
taggggttcc
tcatgacatt
gtgatgacgg
aagcggatgc
ggggctgget
taaacgttaa
accaataggc
tgagtgttgt
aagggcgaaa
gttttttggg
ttagagcttg
gagcgggegce
ccgcgettaa
aataccgcac
gcgcaactgt
agggggatgt
ttgtaaaacg

6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8431



45
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<210> 13

<211> 3750

<212> DNA

<213> Artificial

<220>

<223> VLP_CHI 512 vector-CHIKV VLP
<400> 13

atggagttca tcccgacgca aactttctat aacagaaggt
ccacgcccta caattcaagt aattagacct agaccacgtc
ctcgcccage tgatctccge agtcaacaaa ttgaccatge
cctcgcagaa atcggaaaaa caagaagcaa aggcagaaga
ccaaagcaaa agaagcaacc accacaaaag aagccggctc
cgtagggaga gaatgtgcat gaaaattgaa aatgattgca
ggcaaagtga tgggctacgc atgcctggtg ggggataaag
aagggaacta tcgacaatgc cgatctggct aaactggcect
gatcttgaat gtgcacagat accggtgcac atgaagtctg
gagaaacccg aggggtacta taactggcat cacggagcag
ttcactatcc cgacgggtgc aggcaagccg ggagacagcg
aaaggacggg tggtggccat cgtcctagga ggggccaacg
tccgtggtga cgtggaacaa agacatcgtc acaaaaatta
tggagcctcg ccctecccggt cttgtgectg ttggcaaaca
ccgccttgca caccctgetg ctacgaaaag gaaccggaaa
gacaacgtga tgagacccgg atactaccag ctactaaaag
caccgccaaa gacgcagtac taaggacaat tttaatgtct
ctagctcatt gtcctgactg cggagaaggg cattcgtgcc
cgcatcagaa atgaagcaac ggacggaacg ctgaaaatcc
ataaagacag atgacagcca cgattggacc aagctgcgct
gcggacgcgg agcgagccgg attgcttgta aggacttcag
accatgggac actttattct cgcccgatgc ccgaaaggag
acggacagca gaaagatcag ccacacatgc acacacccgt
ataggtaggg agaggttcca ctctcgacca caacatggta
tacgtgcaga gcaccgctgc cactgctgag gagatagagg
cctgaccgca cgctgatgac gcagcagtcc ggaggatcca
gggcagacgg tgcggtacaa gtgcaactgc ggtggctcaa
gacaaagtga tcaataactg caaaattgat cagtgccatg

aattggcaat acaactcccc tttagtcccg cgcaacgctg

accaaccccg
cacagaggca
gcgcggtacc
agcaggcgec
aaaagaagaa
tcttcgaagt
taatgaaacc
ttaagcggtc
atgcctcgaa
tgcagtattc
gcagaccgat
aaggtgcccg
cccctgaggg
ctacattccc
gcaccttgeg
catcgctgac
ataaagccac
acagccctat
aggtctecttt
atatggatag
caccgtgcac
agacgctgac
tccatcatga
aagagttacc
tgcatatgcc
acgtgaagat
acgagggact
ctgcagtcac

aactcgggga
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accctgggcec
ggctgggcaa
tcaacagaag
gcaaaacgac
gaaaccaggc
caagcatgaa
agcacatgtg
gtctaaatac
gtttacccac
aggaggccgg
cttcgacaac
cacggccctc
agccgaagag
ctgctctcag
catgcttgag
ttgctcteccc
aagaccatat
cgcattggag
gcagatcggg
ccatacgcca
gatcaccggg
agtgggattt
accacctgtg
ttgcagcacg
cccagatact
cacagttaat
gacaaccaca
taatcacaag

ccgtaaagga

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
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aagatccaca
cctacagtaa
ctcttgtctt
aagaaggagg
gaaccataca
gagataatct
gcctcgttcg
cgcagatgca
ctgctatgcet
tggaacgaac
gtcctgtgea
gtaatgagca
acggtgggag
gagatggagc
gagtacaaaa
gacaagagcc
ggcggegect
aaatctgaat
tcggcgaage
ggtgaccatg
tggacacctt
ccaccttttg
agtaaagacg
catgtaccat
tcgctacage
aattgcgctg
gttgtcgatg
tccgactttg
gtacattcga
tcccagetge
tgctccacac
tacccagcat
gtgcagaaga
gtggtgctat

tcccattecc
cttacggaaa
accgtaacat
ttaccttgac
agtactggcc
tgtactatta
tgcttctgte
ttacaccata
gcgtcagaac
agcagcccect
actgtctgaa
tcggtgccca
taccgtataa
tacaatcagt
ctgtcatccc
taccagacta
actgcttttg
cttgcaaaac
tccgegtect
ccgtcacagt
ttgacaacaa
gcgcaggaag
tttatgccaa
actctcaggc
acacggcacc
tggggaacat
caccctctgt
ggggcgtcgce
tgaccaacgc
aaatatcctt
aagtacactg
cacacaccac
ttacgggagg
gcgtgtegtt

attggcaaac
aaaccaagtc
gggacaggaa
cgtgcctact
gcagatgtct
tgagctgtac
gatggtgggc
tgaattaaca
gaccaaggcg
gttctggttg
actcttgcca
cactgtgagc
gactcttgtc
caccttggaa
ctccccgtac
cagctgcaag
cgacgccgaa
agagtttgca
ttaccaagga
aaaggacgcc
aatcgtggtg
accaggacaa
cactcagttg
accatctggce
gttcggttge
accaatttcc
aacggacatg
catcatcaaa
cgttaccatt
ctcaacagcc
cgcagccgea
ccttggggtc
agtaggatta

tagcaggcac
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gtgacttgca
accatgctgce
ccaaattacc
gagggtctgg
acgaacggta
cccactatga
acagcagtgg
ccaggagcca
gccacatatt
caggctctta
tgctgctgta
gcgtacgaac
aacagaccgg
ccaacactgt
gtgaagtgct
gtctttactg
aatacgcaat
tcggectaca
aacaacatta
aagtttgtcg
tacaaaggcg
tttggtgaca
gtactacaga
ttcaagtatt
cagattgcga
atcgacatac
tcatgcgaag
tacacagcta
cgagaagccg
ctggcaagceg
tgccaccctce
caggatatat
attgttgctg

gagtgccaaa
tgtatcctga
acgaggagtg
aggtcacttg
ctgctcatgg
ctgtagtcat
gaatgtgtgt
ctgttcecctt
acgaggctgce
tcecegetgge
agaccctggce
acgtaacagt
gttacagccc
cacttgacta
gtggtacagc
gagtctaccc
tgagcgaggc
gagcccacac
ccgtagctgce
tgggcccaat
acgtctacaa
ttcaaagtcg
ggccagcage
ggctgaagga
caaacccggt
cggatgcggce
taccagcctg
gcaagaaagg
acgtagaagt
ccgagtttcg
caaaggacca
ccacaacggc

ttgctgectt
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agcaagaaac
ccatccgaca
ggtgacacac
gggcaacaac
tcacccacat
tgtgtcggtg
gtgcgcacgg
cctgctcage
ggcatatcta
cgccttgatc
ttttttagec
gatcccgaac
catggtgttg
catcacgtgc
agagtgcaag
atttatgtgg
acatgtagag
cgcatcggcg
ctacgctaac
gtcctccgec
catggactac
tacaccggaa
aggcacggta
acgaggagca
aagagctgta
ctttactagg
cactcactcc
taaatgtgca
agaggggaac
cgtgcaagtg
catagtcaat
aatgtcttgg
aattttaatt

1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3750
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<210> 14

<211> 1250

<212> PRT

<213> Artificial

<220>

<223> VLP_CHI 512 vector-CHIKV
<400> 14

Met Glu Phe
1

Arg

Arg

Asn

Arg

65

Pro

Lys

cys

Leu

145

Asp

Lys

Ala

Lys

val

Pro

Pro

Lys

Lys

Lys

Ile

val

130

Asn

Leu

Phe

val

Pro

210

Ala

Trp

Gln

35

Leu

Asn

Gln

Pro

Phe

115

Gly

Ala

Glu

Thr

Gln

195

Gly

Ile

Ile

Ala

20

Arg

Thr

Lys

Lys

Gly

100

Glu

Asp

Asp

Cys

His

180

Tyr

Asp

val

Pro
5

Pro
G1n
Met
Lys
Lys
Arg
val
Lys
Leu
Ala
165
Glu
Ser

Ser

Leu

Thr

Arg

Ala

Arg

Gln

70

Gln

Arg

Lys

val

Ala

150

Gln

Lys

Gly

Gly

Gly

GIn

Pro

Gly

Ala

55

Arg

Pro

Glu

His

Met

135

Lys

Ile

Pro

Gly

Arg

215

Gly

Thr

Thr

Gln

40

val

Gln

Pro

Arg

Glu

120

Lys

Leu

Pro

Glu

Arg

Pro

Ala

VLP

Phe

Ile

25

Leu

Pro

Lys

Gln

Met

105

Gly

Pro

Ala

val

Gly

Phe

Ile
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Tyr Asn
10

Gln val
Ala Gln
Gln Gln
Lys Gln

75

Lys Lys
Cys Met
Lys val
Ala His
Phe Lys

155

His Met
170
Tyr Tyr

Thr Ile

Phe Asp

Arg

Ile

Leu

Lys

60

Ala

Pro

Lys

Met

val

140

Arg

Lys

AsSn

Pro

Asn
220

Asn Glu Gly Ala
CTpaHuua 46
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Arg

Arg

Ile

45

Pro

Pro

Ala

Ile

Gly

Lys

Ser

ser

Trp

Thr

205

Lys

Arg

Tyr

Pro

30

Ser

Arg

Gln

Gln

Glu

110

Tyr

Gly

ser

Asp

His

190

Gly

Gly

Thr

Gln

15

Arg

Ala

Arg

Asn

Lys

Asn

Ala

Thr

Lys

Ala

175

His

Ala

Arg

Ala

Pro

Pro

val

Asn

Asp

80

Lys

Asp

cys

Ile

Tyr

160

sSer

Gly

Gly

val

Leu



48

225

Ser

Gly

Asn

Glu

Thr

Cys

Gly

385

Ala

Thr

Gly

Thr

Pro

val

Ala

Thr

Lys

Pro

Arg

Arg

His

Thr

370

Ser

ASp

Ile

Glu

cys

450

Phe

val

Pro

val

Glu

Thr

275

Glu

Gly

Gln

Pro

ser

355

Leu

His

Ala

Thr

Thr

435

Thr

His

Gln

Asp

Thr

Glu

260

Phe

Pro

Tyr

Arg

Tyr

340

Pro

Lys

Asp

Glu

Gly

Leu

His

Ser

Ser

Thr

Trp

Trp

Pro

Glu

Tyr

Arg

325

Leu

Ile

Ile

Trp

Arg

405

Thr

Thr

Pro

Arg

Thr

485

Pro

230

Asn

ser

cys

ser

Gln

310

Ser

Ala

Ala

Gln

Thr

390

Ala

Met

val

Phe

Pro

470

Ala

Asp

Lys

Leu

ser

Thr

295

Leu

Thr

His

Leu

val

375

Lys

Gly

Gly

Gly

His

455

Gln

Ala

Arg

Asp

Ala

Gln

280

Leu

Leu

Lys

cys

Glu

360

sSer

Leu

Leu

His

Phe

440

His

His

Thr

Thr

Ile

Leu

265

Pro

Arg

Lys

ASp

Pro

345

Arg

Leu

Arg

Leu

Phe

425

Thr

Glu

Gly

Ala

RU

val

250

Pro

Pro

Met

Ala

Asn

330

Asp

Ile

Gln

Tyr

val

410

Ile

ASp

Pro

Lys

Glu
490

2702163 C2

235

Thr

val

Cys

Leu

ser

315

Phe

cys

Arg

Ile

Met

395

Arg

Leu

ser

Pro

Glu

475

Glu

Leu Met Thr
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Lys

Leu

Thr

Glu

300

Leu

Asn

Gly

Asn

Gly

Asp

Thr

Ala

Arg

val

460

Leu

Ile

Gln

Ile

cys

Pro

285

Asp

Thr

val

Glu

Glu

365

Ile

ser

Ser

Arg

Lys

Ile

Pro

Glu

Gln

Thr

Leu

270

cys

Asn

Cys

Tyr

Gly

Ala

Lys

His

Ala

cys

Ile

Gly

Cys

val

Ser

Pro

255

Leu

cys

val

Ser

Lys

His

Thr

Thr

Thr

Pro

415

Pro

Ser

Arg

ser

His

495

Gly

240

Glu

Ala

Tyr

Met

Pro

320

Ala

Ser

Asp

Asp

Pro

400

cys

Lys

His

Glu

Thr

480

Met

Gly
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ser

Asn

Asn

545

Asn

Asp

Cys

Gln

625

Lys

Trp

Gly

Leu

Leu

705

Arg

Phe

Tyr

Trp

Asn

cys

530

Asn

Trp

Arg

Arg

val

610

Asn

Lys

Gly

Thr

Tyr

690

Leu

Arg

Leu

Tyr

Leu

val

515

Gly

cys

Gln

Lys

val

595

Thr

Met

Glu

Asn

Ala

675

Pro

Ser

cys

Leu

Glu

755

Gln

500

Lys

Gly

Lys

Tyr

Gly

Pro

Met

Gly

val

Asn

660

His

Thr

Met

Ile

Ser

740

Ala

Ala

Ile

Ser

Ile

Asn

565

Lys

Lys

Leu

GIn

Thr

645

Glu

Gly

Met

val

Thr

725

Leu

Ala

Leu

Thr

Asn

Asp

550

ser

Ile

Ala

Leu

Glu

630

Leu

Pro

His

Thr

Gly

Pro

Leu

Ala

Ile

val

Glu

535

Gln

Pro

His

Arg

Tyr

615

Pro

Thr

Tyr

Pro

val

695

Thr

Tyr

Cys

Tyr

Pro

Asn

520

Gly

cys

Leu

Ile

Asn

600

Pro

Asn

val

Lys

His

680

val

Ala

Glu

Cys

Leu

760

Leu

505

Gly

Leu

His

val

Pro

585

Pro

Asp

Tyr

Pro

Tyr

Glu

Ile

val

Leu

val

745

Trp
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GIn Thr

Thr Thr

Ala Ala
555

Pro Arg
570

Phe Pro

Thr val

His Pro

His Glu
635

Thr Glu
650

Trp Pro

Ile Ile

val ser

Gly Met

715

Thr Pro
730

Arg Thr

Asn Glu

val

Thr

540

val

Asn

Leu

Thr

Thr

620

Glu

Gly

Gln

Leu

val

700

cys

Gly

Thr

Gln

Ala Ala Leu Ile
CTpaHuua 48
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Ar

52

Asp

Thr

Ala

Ala

Tyr

605

Leu

Trp

Leu

Met

Tyr

685

Ala

val

Ala

Lys

Gln

765

val

510
TYyr

Lys

Asn

Glu

Asn

590

Gly

Leu

val

Glu

ser

670

Tyr

ser

cys

Thr

Ala

750

Pro

Leu

Lys

val

His

Leu

575

val

Lys

ser

Thr

val

655

Thr

Tyr

Phe

Ala

val

735

Ala

Leu

cys

Cys

Ile

Lys

560

Gly

Thr

Asn

Tyr

His

640

Thr

Asnh

Glu

val

Arg

720

Pro

Thr

Phe

Asn
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770 775 780

Cys Leu Lys Leu Leu Pro Cys Cys Cys Lys Thr Leu Ala Phe Leu Ala
785 790 795 800

val Met ser Ile Gly Ala His Thr val Ser Ala Tyr Glu His val Thr
805 810 815

val Ile Pro Asn Thr val Gly val Pro Tyr Lys Thr Leu val Asn Arg
820 825 830

Pro Gly Tyr Ser Pro Met val Leu Glu Met Glu Leu Gln Ser val Thr
835 840 845

Leu Glu Pro Thr Leu Ser Leu Asp Tyr Ile Thr Cys Glu Tyr Lys Thr
850 855 860

val Ile Pro Ser Pro Tyr val Lys Cys Cys Gly Thr Ala Glu Cys Lys
865 870 875 880

Asp Lys Ser Leu Pro Asp Tyr Ser Cys Lys val Phe Thr Gly val Tyr
885 890 895

Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp Ala Glu Asn Thr
900 905 910

GIn Leu Ser Glu Ala His val Glu Lys Ser Glu Ser Cys Lys Thr Glu
915 920 925

Phe Ala Ser Ala Tyr Arg Ala His Thr Ala Ser Ala Ser Ala Lys Leu
930 935 940

Arg val Leu Tyr GIn Gly Asn Asn Ile Thr val Ala Ala Tyr Ala Asn
945 950 955 960

Gly Asp His Ala val Thr val Lys Asp Ala Lys Phe val val Gly Pro
965 970 975

Met Ser Ser Ala Trp Thr Pro Phe Asp Asn Lys Ile val val Tyr Lys
980 985 990

Gly Asp val Tyr Asnh Met Asp Tyr Pro Pro Phe Gly Ala Gly Arg Pro
995 1000 1005
Gly GIn Phe Gly Asp Ile GIn Ser Arg Thr Pro Glu Ser Lys Asp
1010 1015 1020

val Tyr Ala Asn Thr Gln Leu Val Leu GIln Arg Pro Ala Ala Gly
1025 1030 1035

Thr val His val Pro Tyr Ser Glin Ala Pro Ser Gly Phe Lys Tyr
CTpaHmua 49

Crp.: 87
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1040

Trp Leu
1055

Gly Cys
1%70

val Gly
1085

Thr Arg
1100

val Pro
1115

Ile Lys
1130

Met Thr
1145

Gly Asn
1160

Ala Glu
1175

Ala Ala
1190

ser His
1205

ser Trp
1220

val Ala
1235

Arg His
1250

<210> 15

Lys

Gln

Asn

val

Ala

Tyr

Asn

ser

Phe

cys

Thr

val

Ala

<211> 3756
<212> DNA

<213>

<220>
<223>

<400> 15

Glu

Ile

Ile

val

cys

Thr

Ala

Gln

Arg

His

Thr

Gln

Leu

Artificial

Arg

Ala

Pro

Asp

Thr

Ala

val

Leu

val

Pro

Leu

Lys

Ile

Gly

Thr

Ile

Ala

His

Ser

Thr

Gln

Gln

Pro

Gly

Ile

Leu

1045

Ala
1060

Asn
1075

ser
1090

Pro
1105

ser
1120

Lys
1135

Ile
1150

Ile
1165

val
1180

Lys
1195

val
1210

Thr
1225

Ile
1240

ser

Pro

Ile

Ser

Ser

Lys

Arg

Ser

cys

Asp

Gln

Gly

val

RU 2702163 C2

Leu

val

Asp

val

Asp

Gly

Glu

Phe

Ser

His

Asp

Gly

val

VLP_CHI 532 vector-CHIKV VLP

CTpaHuua 50

Gln His

Arg Ala

Ile Pro

Thr Asp

Phe Gly

Lys Cys

Ala Asp

ser Thr

Thr GlIn

Ile val

Ile Ser

val Gly

Leu Cys

Ctp.: 88

1050

Thr
1065

val
1080

Asp
1095

Met
1110

Gl
1
Ala

1140

val
1155

Ala
1170

val
1185

Asn
1200

Thr
1215

Leu
1230

val
1245

Ala

Asn

Ala

ser

val

val

Glu

Leu

His

Tyr

Thr

Ile

Ser

Pro

cys

Ala

cys

Ala

His

val

Ala

Cys

Pro

Ala

val

Phe

Phe

Ala

Phe

Glu

Ile

Ser

Glu

ser

Ala

Ala

Met

Ala

ser
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atggagttca
ccacgcccta
ctcgeecage
cctcgcagaa
ccaaagcaaa
cgtagggaga
ggcaaagtga
aagggaacta
gatcttgaat
gagaaacccg
ttcactatcc
aaaggacggg
tccgtggtga
tggagcctcg
ccgecttgea
gacaacgtga
caccgccaaa
ctagctcatt
cgcatcagaa
ataaagacag
gcggacgegg
accatgggac
acggacagca
ataggtaggg
tacgtgcaga
cctgaccgcea
acggtgcggt
accacagaca
cacaagaatt
aaaggaaaga
agaaacccta
ccgacactct
acacacaaga

aacaacgaac

tceccgacgea
caattcaagt
tgatctccge
atcggaaaaa
agaagcaacc
gaatgtgcat
tgggctacgce
tcgacaatgc
gtgcacagat
aggggtacta
cgacgggtge
tggtggccat
cgtggaacaa
cccteceggt
caccctgctg
tgagacccgg
gacgcagtac
gtcctgactg
atgaagcaac
atgacagcca
agcgagecgg
actttattct
gaaagatcag
agaggttcca
gcaccgctgce
cgctgatgac
acaagtgcaa
aagtgatcaa
ggcaatacaa
tccacatccc
cagtaactta
tgtcttaccg
aggaggttac

catacaagta

aactttctat
aattagacct
agtcaacaaa
caagaagcaa
accacaaaag
gaaaattgaa
atgcctggtg
cgatctggct
accggtgcac
taactggcat
aggcaagccg
cgtcctagga
agacatcgtc
cttgtgcctg
ctacgaaaag
atactaccag
taaggacaat
cggagaaggg
ggacggaacg
cgattggacc
attgcttgta
cgecccgatgce
ccacacatgc
ctctcgacca
cactgctgag
gcagcagtct
ctgcggtggce
taactgcaaa
ctccecttta
attcccattg
cggaaaaaac
taacatggga
cttgaccgtg
ctggccgeag
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aacagaaggt
agaccacgtc
ttgaccatgc
aggcagaaga
aagccggctc
aatgattgca
ggggataaag
aaactggcct
atgaagtctg
cacggagcag
ggagacagcg
ggggccaacg
acaaaaatta
ttggcaaaca
gaaccggaaa
ctactaaaag
tttaatgtct
cattcgtgcc
ctgaaaatcc
aagctgecgct
aggacttcag
ccgaaaggag
acacacccgt
caacatggta
gagatagagg
ggcaacgtga
tccggaagtg
attgatcagt
gtccegegea
gcaaacgtga
caagtcacca
caggaaccaa
cctactgagg
atgtctacga

accaaccccg
cacagaggca
gcgeggtacc
agcaggcgcc
aaaagaagaa
tcttcgaagt
taatgaaacc
ttaagcggtc
atgcctcgaa
tgcagtattc
gcagaccgat
aaggtgcccg
cccctgaggg
ctacattccc
gcaccttgcg
catcgctgac
ataaagccac
acagccctat
aggtctcttt
atatggatag
caccgtgcac
agacgctgac
tccatcatga
aagagttacc
tgcatatgcc
agatcacagt
gatccaacga
gccatgctgc
acgctgaact
cttgcagagt
tgctgctgta
attaccacga
gtctggaggt
acggtactgc

CTpaHuua 51
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accctgggec
ggctgggcaa
tcaacagaag
gcaaaacgac
gaaaccaggc
caagcatgaa
agcacatgtg
gtctaaatac
gtttacccac
aggaggccgg
cttcgacaac
cacggcectc
agccgaagag
ctgctctcag
catgcttgag
ttgctcteccc
aagaccatat
cgcattggag
gcagatcggg
ccatacgcca
gatcaccggg
agtgggattt
accacctgtg
ttgcagcacg
cccagatact
taatgggcag
gggactgaca
agtcactaat
cggggaccgt
gccaaaagca
tcctgaccat
ggagtgggtg
cacttggggc

tcatggtcac

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
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ccacatgaga
tcggtggect
gcacggcgca
ctcagcctgce
tatctatgga
ttgatcgtcc
ttagccgtaa
ccgaacacgg
gtgttggaga
acgtgcgagt
tgcaaggaca
atgtggggcg
gtagagaaat
tcggegtegg
gctaacggtg
tccgectgga
gactacccac
ccggaaagta
acggtacatg
ggagcatcgc
gctgtaaatt
actagggttg
cactccteccg
tgtgcagtac
gggaactccc
caagtgtgct
gtcaattacc
tcttgggtgce
ttaattgtgg
<210> 16

<211> 1252
<212> PRT
<213> Arti

<220>
<223>

<400> 16

taatcttgta
cgttcgtgct
gatgcattac
tatgctgcgt
acgaacagca
tgtgcaactg
tgagcatcgg
tgggagtacc
tggagctaca
acaaaactgt
agagcctacc
gcgectactg
ctgaatcttg
cgaagctccg
accatgccgt
caccttttga
cttttggcge
aagacgttta
taccatactc
tacagcacac
gcgctgtggg
tcgatgcacc
actttggggg
attcgatgac
agctgcaaat
ccacacaagt
cagcatcaca
agaagattac

tgctatgcgt

ficial

ctattatgag
tctgtcgatg
accatatgaa
cagaacgacc
gccectgttce
tctgaaactc
tgcccacact
gtataagact
atcagtcacc
catcccctec
agactacagc
cttttgcgac
caaaacagag
cgtcctttac
cacagtaaag
caacaaaatc
aggaagacca
tgccaacact
tcaggcacca
ggcaccgttc
gaacatacca
ctctgtaacg
cgtcgecatce
caacgccgtt
atccttctca
acactgcgea
caccaccctt
gggaggagta
gtcgtttage
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ctgtacccca
gtgggcacag
ttaacaccag
aaggcggcca
tggttgcagg
ttgccatget
gtgagcgcgt
cttgtcaaca
ttggaaccaa
ccgtacgtga
tgcaaggtct
gccgaaaata
tttgcatcgg
caaggaaaca
gacgccaagt
gtggtgtaca
ggacaatttg
cagttggtac
tctggettea
ggttgccaga
atttccatcg
gacatgtcat
atcaaataca
accattcgag
acagccctgg
gcecgeatgec
ggggtccagg
ggattaattg

aggcac

VLP_CHI 532 vector-CHIKV VLP

ctatgactgt
cagtgggaat
gagccactgt
catattacga
ctcttatccc
gctgtaagac
acgaacacgt
gaccgggtta
cactgtcact
agtgctgtgg
ttactggagt
cgcaattgag
cctacagagc
acattaccgt
ttgtcgtggg
aaggcgacgt
gtgacattca
tacagaggcc
agtattggct
ttgcgacaaa
acataccgga
gcgaagtacc
cagctagcaa
aagccgacgt
caagcgccga
accctccaaa
atatatccac

ttgctgttge

CTpaHuua 52
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agtcattgtg
gtgtgtgtgc
tcccttectg
ggctgcggea
gctggecgec
cctggetttt
aacagtgatc
cagccccatg
tgactacatc
tacagcagag
ctacccattt
cgaggcacat
ccacaccgca
agctgectac
cccaatgtcc
ctacaacatg
aagtcgtaca
agcagcaggc
gaaggaacga
cccggtaaga
tgcggecttt
agcctgcact
gaaaggtaaa
agaagtagag
gtttcgcgtg
ggaccacata
aacggcaatg

tgccttaatt

2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3756
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Met
1
Arg
Arg
Asn
Arg
65
Pro
Lys

cys

Leu

Asp
Lys
Ala
Lys
val
225

Ser

Gly

Glu

Pro

Pro

Lys

Lys

Lys

Ile

val

130

Asn

Leu

Phe

val

Pro

210

Ala

val

Ala

Phe

Trp

Gln

35

Leu

Asn

Gln

Pro

Phe

115

Gly

Ala

Glu

Thr

Gln

195

Gly

Ile

val

Glu

Ile

Ala

20

Arg

Thr

Lys

Lys

Gly

Glu

Asp

Asp

cys

His

180

Tyr

Asp

val

Thr

Glu
260

Pro

Pro

Gln

Met

Lys

Lys

Arg

val

Lys

Leu

Ala

165

Glu

Ser

ser

Leu

Trp

Trp

Thr

Arg

Ala

Arg

Gln

70

GIn

Arg

Lys

val

Ala

150

Gln

Lys

Gly

Gly

Gly

Asn

Ser

Gln

Pro

Gly

Ala

55

Arg

Pro

Glu

His

Met

135

Lys

Ile

Pro

Gly

Arg

Gly

Lys

Leu

Thr

Thr

GlIn

40

val

Gln

Pro

Arg

Glu

120

Lys

Leu

Pro

Glu

Arg

200

Pro

Ala

Asp

Ala

Phe

Ile

25

Leu

Pro

Lys

Gln

Met

105

Gly

Pro

Ala

val

Gly

Phe

Ile

Asn

Ile

Leu
265

RU

Tyr
10

Gln
Ala
Gln
Lys
Lys
90

Cys
Lys
Ala
Phe
His
170
Tyr
Thr
Phe
Glu
val

250

Pro

2702163 C2

Asn

val

Gln

Gln

GlIn

75

Lys

Met

val

His

Lys

Met

Tyr

Ile

Asp

Gly

235

Thr

val

CTpaHuua
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Arg

Ile

Leu

Lys

60

Ala

Pro

Lys

Met

val

140

Arg

Lys

Asn

Pro

Asn

220

Ala

Lys

Leu

53

Arg

Arg

Ile

45

Pro

Pro

Ala

Ile

Gly

Lys

Ser

ser

Trp

Thr

205

Lys

Arg

Ile

Cys

Tyr

Pro

30

Ser

Arg

Gln

Gln

Glu

110

Tyr

Gly

ser

ASp

His

190

Gly

Gly

Thr

Thr

Leu
270

Gln

15

Arg

Ala

Arg

Asn

Lys

Asn

Ala

Thr

Lys

Ala

175

His

Ala

Arg

Ala

Pro

255

Leu

Pro
Pro
val
Asn
Asp
80
Lys
Asp
cys
Ile
Tyr
1
Ser
Gly
Gly
val
Leu
240

Glu

Ala
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Asn

Glu

Thr

Cys

Gly

385

Ala

Thr

Gly

Thr

465

Tyr

Pro

val

Gly

Thr

Lys

Pro

Arg

Arg

His

Thr

370

Ser

Asp

Ile

Glu

Cys

450

Phe

val

Pro

Lys

Gly

Thr

275

Glu

Gly

Gln

Pro

ser

355

Leu

His

Ala

Thr

Thr

435

Thr

His

Gln

Asp

Ile

515

Ser

Phe

Pro

Tyr

Arg

Tyr

340

Pro

Lys

Asp

Glu

Gly

Leu

His

Ser

Ser

Thr

500

Thr

Gly

Pro

Glu

Tyr

Arg

325

Leu

Ile

Ile

Trp

Arg

Thr

Thr

Pro

Arg

Thr

485

Pro

val

ser

cys

Ser

Gln

310

Ser

Ala

Ala

Gln

Thr

390

Ala

Met

val

Phe

Pro

470

Ala

Asp

Asn

Gly

Ser

Thr

295

Leu

Thr

His

Leu

val

375

Lys

Gly

Gly

Gly

His

455

Gln

Ala

Arg

Gly

Ser
535

Gln

280

Leu

Leu

Lys

cys

Glu

360

ser

Leu

Leu

Phe

440

His

His

Thr

Thr

Gln

520

Asn

Pro

Arg

Lys

Asp

Pro

345

Arg

Leu

Arg

Leu

Phe

425

Thr

Glu

Gly

Ala

Leu

505

Thr

Glu

RU

Pro

Met

Ala

Asn

330

Asp

Ile

GlIn

Tyr

val

410

Ile

Asp

Pro

Lys

Glu

490

Met

val

Gly

2702163 C2

cys

Leu

Ser

315

Phe

cys

Arg

Ile

Met

395

Arg

Leu

ser

Pro

Glu

475

Glu

Thr

Arg

Leu

CTpaHuua
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Thr

Glu

300

Leu

Asn

Gly

Asn

Gly

Asp

Thr

Ala

Arg

val

460

Leu

Ile

Gln

Tyr

Thr
540

54

Pro

285

Asp

Thr

val

Glu

Glu

365

Ile

ser

Ser

Arg

Lys

Ile

Pro

Glu

Gln

Lys

525

Thr

cys

Asn

Cys

Tyr

Gly

Ala

Lys

His

Ala

cys

Ile

Gly

Cys

val

ser

510

Cys

Thr

Cys

val

ser

Lys

His

Thr

Thr

Thr

Pro

415

Pro

ser

Arg

ser

His

495

Gly

Asn

Asp

Tyr

Met

Pro

320

Ala

Ser

Asp

Asp

Pro

400

Cys

Lys

His

Glu

Thr

480

Met

Asn

Cys

Lys
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val

545

His

Leu

val

Lys

Ser

625

Thr

val

Thr

Tyr

Phe

705

Ala

val

Ala

Leu

Cys

785

Leu

Ile

Lys

Gly

Thr

Asn

610

Tyr

His

Thr

Asn

Glu

690

val

Arg

Pro

Thr

Phe

770

Asn

Ala

Asn

Asn

Asp

Ccys

595

Gln

Arg

Lys

Trp

Gly

Leu

Leu

Arg

Phe

TYyr

755

Trp

Cys

val

Asn

Trp

Ar

58

Arg

val

Asn

Lys

Gly

660

Thr

Tyr

Leu

Arg

Leu

740

Tyr

Leu

Leu

Met

cys

Gln

565

Lys

val

Thr

Met

Glu

645

Asn

Ala

Pro

Ser

Cys

Leu

Glu

Gln

Lys

ser
805

Lys

Tyr

Gly

Pro

Met

Gly

val

Asn

His

Thr

Met

710

Ile

Ser

Ala

Ala

Leu

790

Ile

Ile

Asn

Lys

Lys

Leu

615

GIn

Thr

Glu

Gly

Met

695

val

Thr

Leu

Ala

Leu

775

Leu

Gly

Asp

ser

Ile

Ala

600

Leu

Glu

Leu

Pro

His

680

Thr

Gly

Pro

Leu

Ala

760

Ile

Pro

Ala

Gln

Pro

His

585

Arg

Tyr

Pro

Thr

Tyr

665

Pro

val

Thr

Tyr

cys

745

Tyr

Pro

Cys

His

RU

cys

Leu

570

Ile

Asn

Pro

Asn

val

650

Lys

His

val

Ala

Glu

730

Cys

Leu

Leu

cys

Thr
810

2702163 C2

His

555

val

Pro

Pro

AsSp

Tyr

635

Pro

Tyr

Glu

Ile

val

715

Leu

val

Trp

Ala

cys

795

val

CTpaHuua
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Ala

Pro

Phe

Thr

His

620

His

Thr

Trp

Ile

val

700

Gly

Thr

Arg

Asn

Ala

780

Lys

ser

55

Ala

Arg

Pro

val

605

Pro

Glu

Glu

Pro

Ile

685

ser

Met

Pro

Thr

Glu

765

Leu

Thr

Ala

val

Asn

Leu

590

Thr

Thr

Glu

Gly

GlIn

670

Leu

val

cys

Gly

Thr

750

Gln

Ile

Leu

Tyr

Thr

Ala

575

Ala

Tyr

Leu

Trp

Leu

655

Met

Tyr

Ala

val

Ala

735

Lys

Gln

val

Ala

Glu
815

Asn

560

Glu

Asn

Gly

Leu

val

640

Glu

ser

Tyr

ser

cys

720

Thr

Ala

Pro

Leu

Phe

800

His
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val Thr val Ile Pro Asn Thr val Gly val Pro Tyr Lys Thr Leu val
820 825 830

Asn Arg Pro Gly Tyr Ser Pro Met val Leu Glu Met Glu Leu Gln Ser
835 840 845

val Thr Leu Glu Pro Thr Leu Ser Leu Asp Tyr Ile Thr Cys Glu Tyr
850 855 860

Lys Thr val Ile Pro Ser Pro Tyr val Lys Cys Cys Gly Thr Ala Glu
865 870 875 880

Cys Lys Asp Lys Ser Leu Pro Asp Tyr Ser Cys Lys val Phe Thr Gly
885 890 895

val Tyr Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp Ala Glu
900 905 910

Asn Thr GIn Leu Ser Glu Ala His val Glu Lys Ser Glu Ser Cys Lys
915 920 925

Thr Glu Phe Ala Ser Ala Tyr Arg Ala His Thr Ala Ser Ala Ser Ala
930 935 940

Lys Leu Arg val Leu Tyr Gln Gly Asn Asn Ile Thr val Ala Ala Tyr
945 950 955 960

Ala Asn Gly Asp His Ala val Thr val Lys Asp Ala Lys Phe val val
965 970 975

Gly Pro Met Ser Ser Ala Trp Thr Pro Phe Asp Asn Lys Ile val val
980 985 990

Tyr Lys Gly Asp val Tyr Asn Met Asp Tyr Pro Pro Phe Gly Ala Gly
995 1000 1005

Arg Pro Gly GIn Phe Gly Asp 1Ile Gln Ser Arg Thr Pro Glu Ser
1010 1015 1020

Lys Asp Vval Tyr Ala Asn Thr Gln Leu val Leu Gln Arg Pro Ala
1025 1030 1035

Ala Gly Thr val His val Pro Tyr Ser Gln Ala Pro Ser Gly Phe
1040 1045 1050

Lys Tyr Trp Leu Lys Glu Arg Gly Ala Ser Leu Gln His Thr Ala
1055 1060 1065

Pro Phe Gly Cys Gln Ile Ala Thr Asn Pro val Arg Ala val Asn
1070 1075

CTtpaHuua 56

Crp.: 94



58

Cys Ala val
1085

Ala phe Thr
1100

Cys Glu val
1115

Ala Ile 1Ile
1130

His Ser Met
1145

val Glu Gly
1160

Ala ser Ala
1175

Cys Ala Ala
1190

Pro Ala Ser
1205

Ala Met Ser
1220

val Ala val
1235

Phe Ser Arg
1250

<210> 17
<211> 3777
<212> DNA

<213> Artificial

<220>

Gly

Arg

Pro

Lys

Thr

Asn

Glu

Ala

His

Trp

Ala

His

Asn

val

Ala

Tyr

Asn

Ser

Phe

cys

Thr

val

Ala

Ile

val

cys

Thr

Ala

Gln

Arg

His

Thr

Gln

Leu

Pro
1090

Asp
1105

Thr
1120

Ala
1135

val
1150

Leu
1165

val
1180

Pro
1195

Leu
1210

Lys
1%25

Ile
1240

Ile

Ala

His

ser

Thr

Gln

Gln

Pro

Gly

Ile

Leu

RU 2702163 C2

Sser Ile Asp

Pro Ser val

ser Ser Asp

Lys Lys Gly

Ile Arg Glu

Ile Ser Phe

val Cys Ser

Lys Asp His

val Gln Asp

Thr Gly Gly

ITe val val

<223> VLP_VEEV VLP 518 vector-VEEV VLP

<400> 17

Ile
1095

Thr
1110

Phe
1125

Lys
1140

Ala
1155

ser
1170

Thr
1185

Ile
1200

Ile
1215

val
1230

Leu
1245

Pro

Asp

Gly

Cys

Asp

Thr

GlIn

val

ser

Gly

cys

atgttccecgt tccagccaat gtatccgatg cagccaatgc cctatcgcaa

gccececgegea ggccctggtt ccccagaacc gacccttttc tggcgatgea

ttaacccgct cgatggctaa cctgacgttc aagcaacgcc gggacgcgcec

ccatccgcta ataaaccgaa gaaggaggcc tcgcaaaaac agaaaggggg

aagaagaaga agaaccaagg gaagaagaag gctaagacag ggccgcctaa

CTpaHuua 57

Ctp.: 95

Asp Ala

Met Ser

Gly val

Ala val

val Glu

Ala Leu

val His

Ash Tyr

Thr Thr

Leu Ile

val ser

ccecgttegeg
ggtgcaggaa
acctgagggag
aggccaaggg

tccgaaggca

60
120
180
240
300
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cagaatggaa
aaattggaat
tgtgtggtcg
gttctggecg
ccacagaaca
agctggcatc
ggggccaagg
gtgctgggag
aagggagtta
atgtgtctgc
aaaccagcag
ctgctggaag
aatgagtata
tgccatagtc
cttcagactt
cggtatgaca
tctcgeecgt
ggggactcca
tatgaagtga
gtagagcaag
atgcacctcc
tccagttcag
ggcggcacaa
aaggagcagt
ctgcccaaag
gacggcaaat
gtgtcactga
gagcctcact
gaaaaagggt
acagcacccg
taccctatgt
gcagcgtcta
acacctaacg

gccgagacca

acaagaagaa
ctgacaagac
gagggaagtt
cgcttaagac
tgcgggccga
atggagcagt
gagacagcgg
gtgtgaatga
ccgtgaagta
tcgccaatgt
agactttggc
cagctgttaa
agctaacgcg
caatagcaat
cctcgeagta
tgcacgggac
gtcacattgt
tcaccatgga
aatttaatcc
cgtgccaagt
cgggctcaga
tcaccgtgac
agatctccga
gcagagcata
cagcgggagce
gcaccgtgcec
aactgcaccc
acacgcacga
gggagtttgt
gaaatccaca
ccaccatcct
cctggctgtt
ctaggatacc

cctgggagtc

gaccaacaag
gttcccaatc
attcaggccg
gaagaaagca
tacattcaaa
ccaatatgaa
acgacccatt
aggatctagg
tactccagag
gacgttccca
catgctcagc
gtgccccgga
cccttacatg
cgaggcagta
tggcctggat
cattaaagag
ggatgggcac
atttaagaaa
tgtaggcaga
ctacgcacat
agtggacagc
acctcctgat
gaccatcaac
tcggctgeag
caccttaaaa
tctagcacca
taagaatccc
gctcatatct
atggggaaac
tgggctaccg
gggtttgtca
ttgcagatca
attttgtctg

cttggatcac

RU 2702163 C2

aaaccaggca
atgttggaag
atgcatgtgg
tccaaatacg
tacacccatg
aatgggcgtt
ctggataacc
acagcccttt
aactgcgagc
tgtgctcaac
gttaacgttg
aggaaaagga
gccagatgea
aagagcgacg
tcctceggea
ataccactac
ggttatttcc
gattccgtca
gaactctata
gatgcacaga
agtttggttt
gggactagcg
aagacaaaac
aacgataagt
ggaaaactgc
gaacctatga
acatatctaa
gaaccagctg
cacccgecga
cacgaggtga
atttgtgccg
agagttgcgt
gctgtgettt
ctatggaaca

CTpaHuua

Ctp.: 96

agagacagcg
ggaagataaa
aaggcaagat
atcttgagta
agaaacccca
tcacggtgcc
agggacgggt
cagtcgtcat
aatggtcact
caccaatttg
acaacccggg
gatccaccga
tcagatgtgc
ggcacgacgg
acttaaaggg
atcaagtgtc
tgcttgccag
gacactcctg
ctcatccccc
acagaggagc
ccttgagegg
ccctggtgga
agttcagcca
gggtgtataa
atgtcccatt
taaccttcgg
tcacccgeca
ttaggaattt
aaaggttttg
taactcatta
ccattgcaac
gcctaactec
gctgegeccg
ataaccaaca

58

catggtcatg
cggctacgcet
cgacaacgac
tgcagatgtg
aggctattac
gaaaggagtt
ggtcgctatt
gtggaacgag
agtgaccacc
ctacgacaga
ctacgatgag
ggagctgttt
agttgggagc
ttatgttaga
caggaccatg
actctataca
gtgcccggea
ctcggtgecg
agaacacgga
ttatgtcgag
ctccggagga
atgcgagtgt
gtgcacaaag
ttctgacaaa
cttgctggea
tttcagatca
acttgctgat
taccgtcacc
ggcacaggaa
ttaccacaga
cgtttccgtt
ttaccggcta
cactgcccgg

gatgttctgg

360
420
480
540
600
660
720
780
840
900
960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340



attcaattgc
tgctgtgtcg
gcgaccacga
tacgcaccac
ttggagtacg
ggatctcagg
gtttacccgt
agcaaggcect
gcgcacacag
actaccgtgt
ggtccgcttt
atctataatt
caatccagaa
cccaaagcag
aagaaagata
aaccccattc
gacgccttgt
aacgagtgcg
aagtcaggca
gtcgagctaa
gagttcaggc
aaagaccata

aaaaccgcgt

ggcttggtgc
<210> 18

<211> 1259
<212> PRT

<213> Artificial

<220>

RU 2702163 C2

atcgtagtga
ggcgcecgeag
tcgtataaca
acaaagatca
ggaatggatt
cctgatgaac
tgcttttgeg
tgccttgegg
aacatcacag
gtgaatttca
gatcgcaaaa
gcaggacaac
tatgccaata
actcaggcac
accgccectt
gggtcaattc
ccgacacttt
gggatcgcca
tcagggactg
atccatttct
gttacgtgca
cacgcccaaa
ctgggaggat
tacgtgctga

<223> VLP_VEEV VLP 518 vector-VEEV VLP

<400> 18

Met Phe Pro Phe Gln Pro Met Tyr Pro Met Gln
1 5 10

Asn Pro Phe ééa Ala Pro Arg Arg ;Eo Trp Phe

Phe Leu Ala Met GIn val GIn Glu Leu Thr Arg

CTpaHuua

Crp.: 97

ctcgectgcet
gcgeecggege
ctatagtcaa
agctgatacc
caccagccat
agtgcaaagt
acactgagaa
atcatgctga
tgggagaaca
atggggtcaa
tcgtgcagta
caggagcatt
ccaacctagt
cttcgggttt
tcggatgcga
cattagcctt
cagcggccga
cggtcaagta
ctaccctaaa
cgaccgcaaa
aaggtgattg
catttacagc
cagccgtaat

ccaaccagaa

caggtgcgtg
ctacgagcac
cagagcaggc
tacagtgaac
caaatgctgc
cttcacaggg
cacccaagtc
agcatataaa
ctctattgtg
aataactgca
tgccggggag
tggagatata
gctgcagaga
tgagcaatgg
aatatataca
tgacattccc
atgcactctt
ctcggeeage
agaagcagca
tatccacccg
tcaccccccg
cgcggtgtca
tattataatt

acataat

Pro Met Pro I%F Arg

Pro Arg Thr Asp Pro
30

Ser Met Ala Asn Leu

59

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3777



61

Thr

Lys

Lys

Asn

Gly

Pro

Gly

val

Tyr

His

Tyr

Met

Glu

Phe

Thr

Phe

50

Pro

Lys

Pro

Lys

Ile

130

Lys

Leu

Ala

Glu

Glu

210

Ser

Leu

Trp

Gln

Pro

290

Leu

35

Lys

Lys

Lys

Lys

115

Met

Leu

Ala

AsSp

Lys

Ash

Gly

Gly

Asn

cys

Ala

Gln

Lys

Lys

Ala

100

Gln

Leu

Phe

Ala

val

180

Pro

Gly

Arg

Gly

Glu

260

Ser

Ala

Met

Arg

Glu

Asn

85

Gln

Arg

Glu

Arg

Leu

165

Pro

Gln

Arg

Pro

val

245

Lys

Leu

Gln

Leu

Arg

Ala

70

Gln

Asn

Met

Gly

Pro

150

Lys

Gln

Gly

Phe

Ile

230

Asn

Gly

val

Pro

Ser

Asp

55

Ser

Gly

Gly

val

Lys

Met

Thr

Asn

Tyr

Thr

215

Leu

Glu

val

Thr

Pro

295

val

40

Ala

Gln

Lys

Asn

Met

120

Ile

His

Lys

Met

Tyr

200

val

Asp

Gly

Thr

Thr

280

Ile

Asnh

Pro

Lys

Lys

Lys

105

Lys

Asn

val

Lys

Arg

185

Ser

Pro

Asn

Ser

val

265

Met

Cys

RU 2702163 C2

Pro

Gln

Lys

Lys

Leu

Gly

Glu

Ala

170

Ala

Trp

Lys

Gln

Arg

250

Lys

Cys

Tyr

Glu

Lys

Ala

Lys

Glu

TYyr

Gly

Ser

Asp

His

Gly

Gly

Thr

Tyr

Leu

Asp

val Asp Asn
CTpaHvua 60

Ctp.: 98

Gly

60

Gly

Lys

Thr

ser

Ala

140

Lys

Lys

Thr

His

val

220

Arg

Ala

Thr

Leu

Arg

300

Pro

45

Pro

Gly

Thr

Asn

Asp

Cys

Ile

Tyr

Phe

Gly

Gly

val

Leu

Pro

Ala

285

Lys

Gly

Ser

Gly

Gly

Lys

110

Lys

val

Asp

Asp

Lys

Ala

Ala

val

ser

Glu

270

Asn

Pro

Tyr

Ala

Gln

Pro

95

Lys

Thr

val

Asn

Leu

175

Tyr

val

Lys

Ala

val

255

Asn

val

Ala

Asp

Asn

Gly

80

Pro

Pro

Phe

Gly

160

Glu

Thr

Gln

Gly

Ile

240

val

Cys

Thr

Glu

Glu
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305

Leu

Glu

cys

Ala

Ser

385

Arg

Ser

Phe

Lys

Phe

465

val

Ala

val

Pro

Ile

545

Lys

Asn

Leu

Glu

Ile

val

370

Gln

Tyr

Leu

Leu

Lys

450

Asn

Glu

Tyr

Ser

Asp

530

Ser

Glu

ser

Glu

Leu

Arg

355

Lys

Tyr

Asp

Tyr

Leu

435

Asp

Pro

Gln

val

Leu

515

Gly

Glu

GlIn

ASp

Ala

Phe

340

cys

Ser

Gly

Met

Thr

420

Ala

Ser

val

Ala

Glu

500

ser

Thr

Thr

cys

Lys

Ala

325

Asn

Ala

Asp

Leu

His

405

Ser

Arg

val

Gly

cys

Met

Gly

ser

Ile

Arg

Leu

310

val

Glu

val

Gly

ASp

390

Gly

Arg

Cys

Arg

Arg

Gln

His

ser

Ala

Asn

550

Ala

Pro

Lys

Tyr

Gly

His

375

Ser

Thr

Pro

Pro

His

455

Glu

val

Leu

Gly

Leu

535

Lys

Tyr

Lys

Ccys
Lys
ser
360
ASp
Ser
Ile
Cys
Ala
440
Ser
Leu
Tyr
Pro
Gly
5

val
Thr

Arg

Ala

Pro

Leu

345

cys

Gly

Gly

Lys

His

425

Gly

cys

Tyr

Ala

Gly

Ser

Glu

Lys

Leu

RU

Gly

Thr

His

Tyr

Asn

Glu

410

Ile

Asp

Ser

Thr

His

490

Ser

ser

Cys

Gln

Gln
570

2702163 C2

315

Arg

Arg

Ser

val

Leu

395

Ile

val

ser

val

His

475

Asp

Glu

ser

Glu

Phe

555

Asn

Ala Gly Ala
CTpaHuua 61

Crp.: 99

Lys

Pro

Pro

Arg

380

Lys

Pro

ASsp

Ile

Pro

460

Pro

Ala

val

val

Cys

Ser

Asp

Thr

Arg

Tyr

Ile

365

Leu

Gly

Leu

Gly

Thr

445

Tyr

Pro

Gln

Asp

Thr

525

Gly

Gln

Lys

Leu

Arg

Met

350

Ala

Gln

Arg

His

His

430

Met

Glu

Glu

Asn

ser

510

val

Gly

Cys

Trp

Lys

Ser

335

Ala

Ile

Thr

Thr

Gln

415

Gly

Glu

val

His

Arg

sSer

Thr

Thr

Thr

val

575

Gly

320

Thr

Arg

Glu

ser

Met

400

val

Tyr

Phe

Lys

Gly

Gly

Leu

Pro

Lys

Lys

Tyr

Lys
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Leu

Ala

Leu

625

Glu

Phe

Pro

Leu

Thr

705

Ala

Pro

Leu

Asp

Ile

785

cys

Ala

Asn

Thr

His

Pro

610

His

Pro

Thr

Lys

Pro

690

Ile

Ala

Tyr

Cys

His

770

Pro

cys

Tyr

Thr

Pro

val

595

Glu

Pro

His

val

Ar

67

His

Leu

ser

Arg

Cys

755

Leu

Leu

val

Glu

Ile

835

Thr

580

Pro

Pro

Lys

Tyr

Thr

660

Phe

Glu

Gly

Thr

Leu

740

Ala

Trp

Ala

val

His

820

val

Lys

Phe

Met

Asn

Thr

645

Glu

Trp

val

Leu

Trp

725

Thr

Arg

Asn

Ala

Pro

805

Ala

Asn

Ile

Leu

Ile

Pro

630

His

Lys

Ala

Ile

ser

710

Leu

Pro

Thr

Asn

Leu

790

Phe

Thr

Arg

Lys

Leu

Thr

615

Thr

Glu

Gly

Gln

Thr

695

Ile

Phe

Asn

Ala

Asn

775

Ile

Leu

Thr

Ala

Leu

Ala

600

Phe

Tyr

Leu

Trp

Glu

680

His

Cys

Cys

Ala

Arg

Gln

val

val

Met

Gly

Ile

585

AsSp

Gly

Leu

Ile

Glu

665

Thr

Tyr

Ala

Arg

Arg

Ala

Gln

val

Met

Pro

825

Tyr

RU 2702163 C2

Gly

Phe

Ile

ser

650

Phe

Ala

Tyr

Ala

Ser

730

Ile

Glu

Met

Thr

Ala

810

Ser

Ala

Lys

Arg

Thr

635

Glu

val

Pro

His

Ile

715

Arg

Pro

Thr

Phe

Ar

79

Gly

Gln

Pro

Pro Thr val
CTpaHuua

Crp.: 100

Cys

ser

620

Arg

Pro

Trp

Gly

Ar

70

Ala

val

Phe

Thr

Trp

780

Leu

Ala

Ala

Leu

Asn
62

Thr

605

val

Gln

Ala

Gly

Asn

685

Tyr

Thr

Ala

Cys

Trp

Ile

Leu

Ala

Gly

Pro

845

Leu

590

val

Ser

Leu

val

Asn

670

Pro

Pro

val

cys

Leu

750

Glu

Gln

Arg

Gly

Ile

830

Ile

Glu

Pro

Leu

Ala

Arg

His

His

Met

Ser

Leu

735

Ala

Ser

Leu

cys

Ala

815

Ser

ser

Tyr

Leu

Lys

Asp

Asn

Pro

Gly

ser

val

720

Thr

val

Leu

Leu

val

800

Gly

Tyr

Ile

val
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850 855 860

Thr Cys His Tyr Lys Thr Gly Met Asp Ser Pro Ala Ile Lys Cys Cys
865 870 875 880

Gly Ser GIn Glu Cys Thr Pro Thr Tyr Arg Pro Asp Glu GIn Cys Lys
885 89 895

val pPhe Thr Gly val Tyr Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe
900 905 910

Cys Asp Thr Glu Asn Thr Gln val ser Lys Ala Tyr val Met Lys Ser
915 920 925

Asp Asp Cys Leu Ala Asp His Ala Glu Ala Tyr Lys Ala His Thr Ala
930 935 940

ser val Gln Ala Phe Leu Asn Ile Thr val Gly Glu His Ser Ile val
945 950 955 960

Thr Thr val Tyr val Asn Gly Glu Thr Pro val Asn Phe Asn Gly val
965 970 975

Lys Ile Thr Ala Gly Pro Leu Ser Thr Ala Trp Thr Pro Phe Asp Arg
980 985 990

Lys ITe val GIn Tyr Ala Gly Glu Ile Tyr Asn Tyr Asp Phe Pro Glu
995 1000 1005

Tyr Gly Ala Gly Gln Pro Gly Ala Phe Gly Asp Ile GIn Ser Arg
1010 1015 1020

Thr val Ser Ser Ser Asp Leu Tyr Ala Asn Thr Asn Leu val Leu
1025 1030 1035

Gln Arg Pro Lys Ala Gly Ala 1Ile His val Pro Tyr Thr Gln Ala
1040 1045 1050

Pro Ser Gly Phe Glu GIn Trp Lys Lys Asp Lys Ala Pro Ser Leu
1055 1060 1065

Lys Phe Thr Ala Pro Phe Gly Cys Glu Ile Tyr Thr Asn Pro Ile
1070 1075 1080

Arg Ala Glu Asn Cys Ala val Gly Ser Ile Pro Leu Ala Phe Asp
1085 1090 1095

Ile Pro Asp Ala Leu Phe Thr Arg val Ser Glu Thr Pro Thr Leu
1100 1105 1110

ser Ala Ala Glu Cys Thr Leu Asn Glu Cys val Tyr Ser Ser Asp
CTpaHuua 63

Crp.: 101



65
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1115 1120 1125

Phe Gly Gly Ile Ala Thr val Lys Tyr Ser Ala Ser Lys
1130 1135 1140

Lys Cys Ala val His val Pro Ser Gly Thr Ala Thr Leu
1145 1150 1155

Ala Ala val Glu Leu Thr Glu Gin Gly Ser Ala Thr 1Ile
1160 1165 1170

Ser Thr Ala Asn Ile His Pro Glu Phe Arg Leu GIn 1Ile
1175 1180 1185

Ser Tyr val Thr Cys Lys Gly Asp Cys His Pro Pro Lys
1190 1195 1200

ITe val Thr His Pro Gln Tyr His Ala GIn Thr pPhe Thr
1205 1210 1215

val Ser Lys Thr Ala Trp Thr Trp Leu Thr Ser Leu Leu
1220 1225 1230

ser Ala val Ile Ile Ile Ile Gly Leu val Leu Ala Thr
1235 1240 1245

Ala Met Tyr val Leu Thr Asn Gln Lys His Asn
1250 1255

<210> 19

<211> 3777

<212> DNA

<213> Artificial

<220>

<223> VLP_VEEV VLP 519 vector-VEEV VLP

<400> 19

atgttcccgt tccagccaat gtatccgatg cagccaatgc cctatcgcaa

gccccgegca ggccctggtt ccccagaacc gacccttttc tggcgatgea

ttaacccgct cgatggctaa cctgacgttc aagcaacgcc gggacgcgcc

ccatccgcta ataaaccgaa gaaggaggcc tcgcaaaaac agaaaggggg

aagaagaaga agaaccaagg gaagaagaag gctaagacag ggccgcctaa

cagaatggaa acaagaagaa gaccaacaag aaaccaggca agagacagcg

aaattggaat ctgacaagac gttcccaatc atgttggaag ggaagataaa

tgtgtggtcg gagggaagtt attcaggccg atgcatgtgg aaggcaagat

gttctggccg cgcttaagac gaagaaagca tccaaatacg atcttgagta

ccacagaaca tgcgggccga tacattcaaa tacacccatg agaaacccca

CTpaHuua 64

Crp.: 102

ser Gly

Lys Glu

His Phe

Cys Thr

Asp His

Ala Ala

Gly Gly

Ile val

cccgttegeg
ggtgcaggaa
acctgagggg
aggccaaggg
tccgaaggca
catggtcatg
cggctacget
cgacaacgac
tgcagatgtg

aggctattac

60
120
180
240
300
360
420
480
540
600
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agctggcatc
ggggccaagg
gtgctgggag
aagggagtta
atgtgtctgce
aaaccagcag
ctgctggaag
aatgagtata
tgccatagtc
cttcagactt
cggtatgaca
tctcgeccgt
ggggactcca
tatgaagtga
gtagagcaag
atgcacctcc
ggatcctcag
ggcggcacaa
aaggagcagt
ctgcccaaag
gacggcaaat
gtgtcactga
gagcctcact
gaaaaagggt
acagcacccg
taccctatgt
gcagcgtcta
acacctaacg
gccgagacca
attcaattgc
tgctgtgteg
gcgaccacga
tacgcaccac

ttggagtacg

atggagcagt
gagacagcgg
gtgtgaatga
ccgtgaagta
tcgccaatgt
agactttggc
cagctgttaa
agctaacgcg
caatagcaat
cctcgecagta
tgcacgggac
gtcacattgt
tcaccatgga
aatttaatcc
cgtgccaagt
cgggctcaga
tcaccgtgac
agatctccga
gcagagcata
cagcgggagce
gcaccgtgcec
aactgcaccc
acacgcacga
gggagtttgt
gaaatccaca
ccaccatecct
cctggctgtt
ctaggatacc
cctgggagtc
tgatccctct
tgcctttttt
tgccgageca
tccctatcag

tcacctgcca

ccaatatgaa
acgacccatt
aggatctagg
tactccagag
gacgttccca
catgctcagc
gtgccccgga
cccttacatg
cgaggcagta
tggcctggat
cattaaagag
ggatgggcac
atttaagaaa
tgtaggcaga
ctacgcacat
agtggacagc
acctcctgat
gaccatcaac
tcggctgeag
caccttaaaa
tctagcacca
taagaatccc
gctcatatct
atggggaaac
tgggctaccg
gggtttgtca
ttgcagatca
attttgtctg
cttggatcac
ggcecgecttg
agtcatggcc
agcgggaatc
cataacacca

ctacaaaaca

RU 2702163 C2

aatgggcgtt
ctggataacc
acagcccttt
aactgcgagc
tgtgctcaac
gttaacgttg
aggaaaagga
gccagatgea
aagagcgacg
tcctecggea
ataccactac
ggttatttcc
gattccgtca
gaactctata
gatgcacaga
agtttggttt
gggactagcg
aagacaaaac
aacgataagt
ggaaaactgc
gaacctatga
acatatctaa
gaaccagctg
cacccgcega
cacgaggtga
atttgtgecg
agagttgcgt
gctgtgettt
ctatggaaca
atcgtagtga
ggcgccgeag
tcgtataaca
acaaagatca

ggaatggatt

tcacggtgcec
agggacgggt
cagtcgtcat
aatggtcact
caccaatttg
acaacccggg
gatccaccga
tcagatgtgc
ggcacgacgg
acttaaaggg
atcaagtgtc
tgcttgecag
gacactcctg
ctcatccccc
acagaggagc
ccttgagcgg
ccctggtgga
agttcagcca
gggtgtataa
atgtcccatt
taaccttcgg
tcacccgeca
ttaggaattt
aaaggttttg
taactcatta
ccattgcaac
gcctaactcc
gctgegeccg
ataaccaaca
ctcgcctgcet
gcgecggege
ctatagtcaa
agctgatacc

caccagccat

CTpaHuua 65
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gaaaggagtt
ggtcgctatt
gtggaacgag
agtgaccacc
ctacgacaga
ctacgatgag
ggagctgttt
agttgggagc
ttatgttaga
caggaccatg
actctataca
gtgcccggea
ctcggtgecg
agaacacgga
ttatgtcgag
cagttccgga
atgcgagtgt
gtgcacaaag
ttctgacaaa
cttgctggca
tttcagatca
acttgctgat
taccgtcacc
ggcacaggaa
ttaccacaga
cgtttccgtt
ttaccggcta
cactgccecgg
gatgttctgg
caggtgcgtg
ctacgagcac
cagagcaggc
tacagtgaac

caaatgctgc

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
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ggatctcagg aatgcactcc aacttacagg cctgatgaac agtgcaaagt cttcacaggg 2700
gtttacccgt tcatgtgggg tggtgcatat tgcttttgcg acactgagaa cacccaagtc 2760
agcaaggcct acgtaatgaa atctgacgac tgccttgcgg atcatgctga agcatataaa 2820
gcgcacacag cctcagtgca ggcgttcctc aacatcacag tgggagaaca ctctattgtg 2880
actaccgtgt atgtgaatgg agaaactcct gtgaatttca atggggtcaa aataactgca 2940
ggtccgcttt ccacagcttg gacacccttt gatcgcaaaa tcgtgcagta tgccggggag 3000
atctataatt atgattttcc tgagtatggg gcaggacaac caggagcatt tggagatata 3060
caatccagaa cagtctcaag ctctgatctg tatgccaata ccaacctagt gctgcagaga 3120
cccaaagcag gagcgatcca cgtgccatac actcaggcac cttcgggttt tgagcaatgg 3180
aagaaagata aagctccatc attgaaattt accgcccctt tcggatgcga aatatataca 3240
aaccccattc gcgccgaaaa ctgtgctgta gggtcaattc cattagcctt tgacattccc 3300
gacgccttgt tcaccagggt gtcagaaaca ccgacacttt cagcggccga atgcactctt 3360
aacgagtgcg tgtattcttc cgactttggt gggatcgcca cggtcaagta ctcggccagce 3420
aagtcaggca agtgcgcagt ccatgtgcca tcagggactg ctaccctaaa agaagcagca 3480
gtcgagctaa ccgagcaagg gtcggcgact atccatttct cgaccgcaaa tatccacccg 3540
gagttcaggc tccaaatatg cacatcatat gttacgtgca aaggtgattg tcaccccccg 3600
aaagaccata ttgtgacaca ccctcagtat cacgcccaaa catttacagc cgcggtgtca 3660
aaaaccgcgt ggacgtggtt aacatccctg ctgggaggat cagccgtaat tattataatt 3720
ggcttggtgc tggctactat tgtggccatg tacgtgctga ccaaccagaa acataat 3777
<210> 20

<211> 1259

<212> PRT

<213> Artificial

<220>

<223> VLP_VEEV VLP 519 vector-VEEV VLP

<400> 20

Met Phe Pro Phe GIn Pro Met Tyr Pro Mgt Gln Pro Met Pro Pslr Arg
1 5 1

Asn Pro Phe gga Ala Pro Arg Arg ;ro Trp Phe Pro Arg ;Br Asp Pro
5

Phe Leu Ala Met Gln val GIn Glu Leu Thr Arg Ser Met Ala Asn Leu
35 40 45

Thr Phe Lys GIn Arg Arg égp Ala Pro Pro Glu géy Pro Ser Ala Asn
50

Lys Pro Lys Lys Glu Ala Ser Gln Lys GIn ;§s Gly Gly Gly GlIn gay

CTpaHuua 66

Crp.: 104
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Lys

Asn

Gly

Pro

Gly

val

Tyr

His

Tyr

Met

Glu

Phe

Thr

305

Leu

Glu

Lys

Pro

Lys

Ile

130

Lys

Leu

Ala

Glu

Glu

210

ser

Leu

Trp

Gln

Pro

290

Leu

Leu

Glu

Lys

Lys

Arg

115

Met

Leu

Ala

Asp

Lys

Asn

Gly

Gly

Asn

Trp

cys

Ala

Glu

Leu

Lys

Ala

100

Gln

Leu

Phe

Ala

val

180

Pro

Gly

Arg

Gly

Glu

260

Ser

Ala

Met

Ala

Phe
340

Asn

85

Gln

Arg

Glu

Arg

Leu

165

Pro

GlIn

Arg

Pro

val

245

Lys

Leu

Gln

Leu

Ala

325

Asn

Gln

Asn

Met

Gly

Pro

150

Lys

Gln

Gly

Phe

Ile

230

Asn

Gly

val

Pro

ser

310

val

Glu

Gly

Gly

val

Lys

135

Met

Thr

Asn

Tyr

Thr

215

Leu

Glu

val

Thr

Pro

295

val

Lys

Tyr

Lys

Asn

Met

120

Ile

His

Lys

Met

Tyr

200

val

Asp

Gly

Thr

Thr

280

Ile

Asn

cys

Lys

Lys

Lys

Lys

Asn

val

Lys

Arg

185

Ser

Pro

Asn

ser

val

265

Met

Cys

val

Pro

Leu
345

RU

Lys

Lys

Leu

Gly

Glu

Ala

170

Ala

Trp

Lys

Gln

Arg

250

Lys

cys

Tyr

Asp

Gly
330

2702163 C2

Ala

Lys

Glu

Tyr

Gly

sSer

ASp

His

Gly

Gly

Thr

Tyr

Leu

Asp

Asn

315

Arg

Lys

Thr

ser

Ala

140

Lys

Lys

Thr

His

val

220

Arg

Ala

Thr

Leu

Arg

300

Pro

Lys

Thr Arg Pro

CTtpanuua 67

Crp.: 105

Thr

Asn

Asp

125

cys

Ile

Tyr

Phe

Gly

Gly

val

Leu

Pro

Ala

285

Lys

Gly

Arg

TYr

Gly

Lys

110

Lys

val

Asp

Asp

Lys

Ala

Ala

val

ser

Glu

270

Asn

Pro

Tyr

Arg

Met
350

Pro

95

Lys

Thr

val

Asn

Leu

175

Tyr

val

Lys

Ala

val

255

Asn

val

Ala

Asp

Ser

335

Ala

Pro

Pro

Phe

Gly

Asp

160

Glu

Thr

Gln

Gly

Ile

240

val

cys

Thr

Glu

Glu

320

Thr

Arg
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Cys

Ala

ser

385

Arg

ser

Phe

Lys

Phe

465

val

Ala

val

Pro

Ile

545

Lys

Asn

Leu

Ala

Ile

val

370

Gln

Tyr

Leu

Leu

Lys

Asn

Glu

Tyr

ser

Asp

530

ser

Glu

ser

His

Pro
610

Arg

355

Lys

Tyr

Asp

Tyr

Leu

435

Asp

Pro

Gln

val

Leu

515

Gly

Glu

Gln

ASp

val

595

Glu

Cys

ser

Gly

Met

Thr

420

Ala

Ser

val

Ala

Glu

500

ser

Thr

Thr

Cys

Lys

Pro

Pro

Ala

Asp

Leu

His

405

Ser

Arg

val

Gly

cys

485

Met

Gly

ser

Ile

Arg

565

Leu

Phe

Met

val

Gly

Asp

390

Gly

Arg

cys

Arg

Ar

47

Gln

His

Ser

Ala

Asn

550

Ala

Pro

Leu

Ile

Gly

His

375

ser

Thr

Pro

Pro

His

Glu

val

Leu

ser

Leu

535

Lys

Tyr

Lys

Leu

Thr
615

Ser

360

Asp

Ser

Ile

Cys

Ala

440

Ser

Leu

Tyr

Pro

Gly

val

Thr

Arg

Ala

Ala

600

Phe

Cys

Gly

Gly

Lys

His

425

Gly

Cys

Tyr

Ala

Gly

Gly

Glu

Lys

Leu

Ala

585

Asp

RU

His

Tyr

Asn

Glu

410

Ile

Asp

Ser

Thr

His

490

ser

Ser

cys

Gln

Gln

570

Gly

Gly

2702163 C2

ser

val

Leu

395

Ile

val

Ser

val

His

475

Asp

Glu

ser

Glu

Phe

555

Asn

Ala

Lys

Gly Phe Arg

Pro

Arg

380

Lys

Pro

Asp

Ile

Pro

460

Pro

Ala

val

val

Cys

540

ser

Asp

Thr

Cys

Ser
620

CTpaHuua 68

Crp.: 106

Ile

365

Leu

Gly

Leu

Gly

Thr

445

Tyr

Pro

Gln

Asp

Thr

525

Gly

GlIn

Lys

Leu

Thr

605

val

Ala

Gln

Arg

His

His

430

Met

Glu

Glu

Asn

Ser

510

val

Gly

cys

Trp

Ser

Ile

Thr

Thr

Gln

415

Gly

Glu

val

His

Arg

495

ser

Thr

Thr

Thr

val

575

Gly

Pro

Leu

Glu

Ser

Met

400

val

Tyr

Phe

Lys

Gly

Gly

Leu

Pro

Lys

Lys

Tyr

Lys

Leu

Lys
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Leu

625

Glu

Phe

Pro

Leu

Thr

705

Ala

Pro

Leu

Asp

Ile

785

cys

Ala

Asn

Thr

Thr

865

Gly

His

Pro

Thr

Lys

Pro

690

Ile

Ala

Tyr

Cys

His

770

Pro

cys

Tyr

Thr

Pro

850

cys

Ser

Pro

His

val

Arg

675

His

Leu

Ser

Arg

Cys

755

Leu

Leu

val

Glu

Ile

835

Thr

His

Gln

Lys

Tyr

Thr

660

Phe

Glu

Gly

Thr

Leu

740

Ala

Trp

Ala

val

His

820

val

Lys

Tyr

Glu

Asn

Thr

645

Glu

Trp

val

Leu

Trp

Thr

Arg

Asn

Ala

Pro

805

Ala

Asn

Ile

Lys

cys
885

Pro

630

His

Lys

Ala

Ile

ser

710

Leu

Pro

Thr

Asn

Leu

790

Phe

Thr

Arg

Lys

Thr

870

Thr

Thr

Glu

Gly

Gln

Thr

695

Ile

Phe

Asn

Ala

Asn

775

Ile

Leu

Thr

Ala

Leu

855

Gly

Pro

Tyr

Leu

Trp

Glu

680

His

cys

cys

Ala

Arg

Gln

val

val

Met

Gly

Ile

Met

Thr

RU

Leu

Ile

Glu

665

Thr

Tyr

Ala

Arg

Arg

745

Ala

Gln

val

Met

Pro

825

Tyr

Pro

Asp

Tyr

Ile

Ser

650

Phe

Ala

Tyr

Ala

Ser

730

Ile

Glu

Met

Thr

Ala

810

ser

Ala

Thr

ser

Arg
890

2702163 C2

Thr

635

Glu

val

Pro

His

Ile

715

Arg

Pro

Thr

Phe

Arg

795

Gly

Gln

Pro

val

Pro

875

Pro

Arg

Pro

Trp

Gly

Ar

70

Ala

val

Phe

Thr

Trp

780

Leu

Ala

Ala

Leu

Asn

860

Ala

Asp
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Gln

Ala

Gly

Asn

685

Tyr

Thr

Ala

cys

Trp

Ile

Leu

Ala

Gly

Pro

845

Leu

Ile

Glu

Leu

val

Asn

670

Pro

Pro

val

cys

Leu

750

Glu

GlIn

Arg

Gly

Ile

830

Ile

Glu

Lys

Gln

Ala

Arg

His

His

Met

ser

Leu

735

Ala

ser

Leu

Cys

Ala

815

Ser

Ser

Tyr

Cys

Cys

640

Asn

Pro

Gly

Ser

val

720

Thr

val

Leu

Leu

val

800

Gly

Tyr

Ile

val

Cys

880

Lys
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val phe Thr Gly val Tyr Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe
900 905 910

Ccys Asp Thr Glu Asn Thr Gln val Ser Lys Ala Tyr val Met Lys Ser
915 920 925

Asp Asp Cys Leu Ala Asp His Ala Glu Ala Tyr Lys Ala His Thr Ala
930 935 940

Ser val Gln Ala Phe Leu Asn Ile Thr val Gly Glu His Ser Ile val
945 950 955 960

Thr Thr val Tyr val Asn Gly Glu Thr Pro val Asn Phe Asn Gly val
965 970 975

Lys Ile Thr Ala Gly Pro Leu Ser Thr Ala Trp Thr Pro Phe Asp Arg
980 985 990

Lys Ile val Gln Tyr Ala Gly Glu Ile Tyr Asn Tyr Asp Phe Pro Glu
995 1000 1005

Tyr Gly Ala Gly Gln Pro Gly Ala Phe Gly Asp Ile Gln Ser Arg
1010 1015 1020

Thr val Ser Ser Ser Asp Leu Tyr Ala Asn Thr Asn Leu val Leu
1025 1030 1035

GIn Arg Pro Lys Ala Gly Ala Ile His val Pro Tyr Thr GIn Ala
1040 1045 1050

Pro Ser Gly Phe Glu GIn Trp Lys Lys Asp Lys Ala Pro Ser Leu
1055 1060 1065

Lys Phe Thr Ala Pro Phe Gly Cys Glu Ile Tyr Thr Asn Pro Ile
1070 1075 1080

Arg Ala Glu Asn Cys Ala val Gly Ser Ile Pro Leu Ala Phe Asp
1085 1090 1095

ITe Pro Asp Ala Leu Phe Thr Arg val Ser Glu Thr Pro Thr Leu
1100 1105 1110

ser Ala Ala Glu Cys Thr Leu Asn Glu Cys val Tyr Ser Ser Asp
1115 1120 1125

Phe Gly Gly Ile Ala Thr val Lys Tyr Ser Ala Ser Lys Ser Gly
1130 1135 1140

Lys Cys Ala val His val Pro Ser Gly Thr Ala Thr Leu Lys Glu
1145 1150 1155

CTpaHuua 70
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Ala Ala val Glu Leu Thr Glu GIn Gly Ser Ala Thr 1Ile
1160 1165 1170

Ser Thr Ala Asn Ile His Pro Glu Phe Arg Leu Gln 1Ile
1175 1180 1185

ser Tyr Vval Thr Cys Lys Gly Asp Cys His Pro Pro Lys
1190 1195 1200

Ile val Thr His Pro Gln Tyr His Ala Gln Thr pPhe Thr
1205 1210 1215

val ser Lys Thr Ala Trp Thr Trp Leu Thr Ser Leu Leu
1220 1225 1230

Ser Ala val Ile ITe Ile Ile Gly Leu val Leu Ala Thr
1235 1240 1245

Ala Met Tyr val Leu Thr Asn Gln Lys His Asn
1250 1255

<210> 21

<211> 3777
<212> DNA

<213> Artificial

<220>
<223> VLP_VEEV VLP 538 vector-VEEV VLP

<400> 21
atgttcccgt tccagccaat gtatccgatg cagccaatgc cctatcgcaa

gccecgegea ggccctggtt ccccagaacc gacccttttc tggcgatgeca
ttaacccgct cgatggctaa cctgacgttc aagcaacgcc gggacgcgcc
ccatccgcta ataaaccgaa gaaggaggcc tcgcaaaaac agaaaggggg
aagaagaaga agaaccaagg gaagaagaag gctaagacag ggccgcctaa
cagaatggaa acaagaagaa gaccaacaag aaaccaggca agagacagcg
aaattggaat ctgacaagac gttcccaatc atgttggaag ggaagataaa
tgtgtggtcg gagggaagtt attcaggccg atgcatgtgg aaggcaagat
gttctggccg cgcttaagac gaagaaagca tccaaatacg atcttgagta
ccacagaaca tgcgggccga tacattcaaa tacacccatg agaaacccca
agctggcatc atggagcagt ccaatatgaa aatgggcgtt tcacggtgec
ggggccaagg gagacagcgg acgacccatt ctggataacc agggacgggt
gtgctgggag gtgtgaatga aggatctagg acagcccttt cagtcgtcat
aagggagtta ccgtgaagta tactccagag aactgcgagc aatggtcact
atgtgtctgc tcgccaatgt gacgttccca tgtgctcaac caccaatttg

CTpaHuua 71
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His

cys

Asp

Ala

Gly

Ile

cccgttcgeg
ggtgcaggaa
acctgagggg

aggccaaggg
tccgaaggca

catggtcatg
cggctacgcet
cgacaacgac
tgcagatgtg
aggctattac
gaaaggagtt
ggtcgctatt
gtggaacgag
agtgaccacc

ctacgacaga

Phe

Thr

His

Ala

Gly

val

60
120
180
240
300
360
420
480
540
600
660
720
780
840
9200
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aaaccagcag
ctgctggaag
aatgagtata
tgccatagtc
cttcagactt
cggtatgaca
tctcgeeegt
ggggactcca
tatgaagtga
gtagagcaag
atgcacctcc
accgtgacac
tccggcacaa
aaggagcagt
ctgcccaaag
gacggcaaat
gtgtcactga
gagcctcact
gaaaaagggt
acagcacccg
taccctatgt
gcagcgtcta
acacctaacg
gccgagacca
attcaattgc
tgctgtgtcg
gcgaccacga
tacgcaccac
ttggagtacg
ggatctcagg
gtttacccgt
agcaaggcct
gcgcacacag

actaccgtgt

agactttggc
cagctgttaa
agctaacgceg
caatagcaat
cctcgcagta
tgcacgggac
gtcacattgt
tcaccatgga
aatttaatcc
cgtgccaagt
cgggctcaga
ctcctgatgg
agatctccga
gcagagcata
cagcgggage
gcaccgtgcec
aactgcaccc
acacgcacga
gggagtttgt
gaaatccaca
ccaccatcct
cctggctgtt
ctaggatacc
cctgggagtc
tgatccctct
tgcctttttt
tgccgageca
tccctatcag
tcacctgcca
aatgcactcc
tcatgtgggg
acgtaatgaa
cctcagtgea

atgtgaatgg

catgctcagce
gtgcceccgga
cccttacatg
cgaggcagta
tggcctggat
cattaaagag
ggatgggcac
atttaagaaa
tgtaggcaga
ctacgcacat
agtggacagc
gactagcgcec
gaccatcaac
tcggctgcag
caccttaaaa
tctagcacca
taagaatccc
gctcatatct
atggggaaac
tgggctaccg
gggtttgtca
ttgcagatca
attttgtctg
cttggatcac
ggccgecttg
agtcatggcc
agcgggaatc
cataacacca
ctacaaaaca
aacttacagg
tggtgcatat
atctgacgac
ggcgttcctc

agaaactcct

RU 2702163 C2

gttaacgttg
aggaaaagga
gccagatgca
aagagcgacg
tcctecggea
ataccactac
ggttatttcc
gattccgtca
gaactctata
gatgcacaga
agtttggttt
ctggtggaat
aagacaaaac
aacgataagt
ggaaaactgc
gaacctatga
acatatctaa
gaaccagctg
cacccgecga
cacgaggtga
atttgtgccg
agagttgcgt
gctgtgcttt
ctatggaaca
atcgtagtga
ggcgccgeag
tcgtataaca
acaaagatca
ggaatggatt
cctgatgaac
tgcttttgeg
tgccttgegg
aacatcacag

gtgaatttca

acaacccggg
gatccaccga
tcagatgtgc
ggcacgacgg
acttaaaggg
atcaagtgtc
tgcttgecag
gacactcctg
ctcatccccc
acagaggagc
ccttgagcgg
gcgagtgtgg
agttcagcca
gggtgtataa
atgtcccatt
taaccttcgg
tcacccgeca
ttaggaattt
aaaggttttg
taactcatta
ccattgcaac
gcctaactcc
gctgcgeccg
ataaccaaca
ctcgectget
gcgcecggege
ctatagtcaa
agctgatacc
caccagccat
agtgcaaagt
acactgagaa
atcatgctga
tgggagaaca
atggggtcaa
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ctacgatgag
ggagctgttt
agttgggagc
ttatgttaga
caggaccatg
actctataca
gtgcccggeca
ctcggtgeceg
agaacacgga
ttatgtcgag
cagttcagtc
ctccggagga
gtgcacaaag
ttctgacaaa
cttgctggcea
tttcagatca
acttgctgat
taccgtcacc
ggcacaggaa
ttaccacaga
cgtttececgtt
ttaccggcta
cactgcccgg
gatgttctgg
caggtgcgtg
ctacgagcac
cagagcaggc
tacagtgaac
caaatgctgc
cttcacaggg
cacccaagtc
agcatataaa
ctctattgtg

aataactgca

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
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ggtccgettt
atctataatt
caatccagaa
cccaaagcag
aagaaagata
aaccccattc
gacgccttot
aacgagtgcg
aagtcaggca
gtcgagctaa
gagttcaggc
aaagaccata
aaaaccgcgt
ggcttggtgc
<210> 22
<211> 1259
<212> PRT
<213> Arti
<220>

ccacagcttg gacacccttt

atgattttcc

gagcgatcca
aagctccatc
gcgccgaaaa
tcaccagggt
tgtattcttc

agtgcgcagt

ccgagcaagg gtcggcgact

tccaaatatg cacatcatat

ttgtgacaca
ggacgtggtt
tggctactat

ficial

<223> VLP_VEEV VLP 538

<400> 22

Met Phe Pro
1

Asn Pro Phe
Phe Leu Ala

35
Thr Phe Lys
50

Lys Pro Lys
Lys Lys LyS

Asn Pro Lys

Gly Lys Arg

megm Pro

Ala Ala Pro
20

Met GIn val

Gln Arg Arg

Lys Glu Ala
70

Lys Asn Gln
85

Ala GIn Asn
100

Gln Arg Met

tgagtatggg
cagtctcaag ctctgatctg
cgtgccatac
attgaaattt
ctgtgctgta
gtcagaaaca
cgactttggt

ccatgtgcca

ccctcagtat
aacatccctg

tgtggccatg
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gatcgcaaaa tcgtgcagta tgccggggag

gcaggacaac caggagcatt tggagatata

tatgccaata ccaacctagt gctgcagaga

actcaggcac cttcgggttt tgagcaatgg

accgcccctt tcggatgcga aatatataca

gggtcaattc cattagcctt tgacattccc

ccgacacttt cagcggccga atgcactctt

gggatcgcca cggtcaagta ctcggccagc

tcagggactg ctaccctaaa agaagcagca

atccatttct cgaccgcaaa tatccacccg

gttacgtgca aaggtgattg tcaccccccg

cacgcccaaa catttacagc cgcggtgtca

ctgggaggat cagccgtaat tattataatt

tacgtgctga ccaaccagaa acataat

vector-VEEV VLP

Met

Arg

Gln

Asp

55

ser

Gly

Gly

val

Tyr

Arg

Glu

40

Ala

Gln

Lys

Asn

Met

Pro Met GIn Pro
10

Pro Trp Phe Pro
25

Leu Thr Arg Ser

Pro Pro Glu Gly
60

Lys Gln Lys Gly
75

Lys Lys Ala Lys

Lys Lys Lys Thr
105

Lys Leu Glu Ser
CtpaHuua 73

Crp.: 1M1

Met

Arg

Met

45

Pro

Gly

Thr

Asn

Asp

Pro Tyr Arg

Thr Asp Pro
30

Ala Asn Leu

Ser Ala Asn

Gly GIn Gly
80

Gly Pro Pro
95

Lys Lys Pro

Lys Thr Phe

3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3777



75

Pro

Tyr

His

Tyr

225

val

Met

Glu

Phe

Thr

305

Leu

Glu

Cys

Ala

Ser

Ile

130

Lys

Leu

Ala

Glu

Glu

210

Ser

Leu

Trp

Gln

Pro

290

Leu

Leu

Glu

Ile

val

370

GlIn

115

Met

Leu

Ala

Asp

Lys

195

Asn

Gly

Gly

Asn

Trp

275

Cys

Ala

Glu

Leu

Arg

355

Lys

TYyr

Leu

Phe

Ala

val

180

Pro

Gly

Arg

Gly

Glu

260

Ser

Ala

Met

Ala

Phe

340

cys

ser

Gly

Glu

Arg

Leu

165

Pro

Gln

Arg

Pro

val

245

Lys

Leu

Gln

Leu

Ala

325

Asn

Ala

Asp

Leu

Gly

Pro

150

Lys

Gln

Gly

Phe

Ile

230

Asn

Gly

val

Pro

ser

310

val

Glu

val

Gly

Asp

Lys

135

Met

Thr

Asn

Tyr

Thr

215

Leu

Glu

val

Thr

Pro

295

val

Lys

Tyr

Gly

His

375

ser

120

Ile

His

Lys

Met

Tyr

200

val

Asp

Gly

Thr

Thr

280

Ile

Asn

cys

Lys

ser

360

AsSp

Ser

Asn

val

Lys

Ar

18

Ser

Pro

Asn

Ser

val

265

Met

cys

val

Pro

Leu

345

cys

Gly
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Gly

Glu

Ala

170

Ala

Trp

Lys

Gln

Arg

250

Lys

cys

Tyr

Asp

Gly

Thr

His

Tyr

Tyr

Gly

ser

Asp

His

Gly

Gly

Thr

Tyr

Leu

Asp

Asn

315

Arg

Arg

ser

val

Gly Asn Leu
CTpaHuua 74
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Ala

140

Lys

Lys

Thr

His

val

220

Arg

Ala

Thr

Leu

Arg

300

Pro

Lys

Pro

Pro

Arg

380

Lys

125

Cys

Ile

Tyr

Phe

Gly

Gly

val

Leu

Pro

Ala

285

Lys

Gly

Arg

Tyr

Ile

365

Leu

Gly

val

Asp

Asp

Lys

Ala

Ala

val

Ser

Glu

270

Asn

Pro

Tyr

Arg

Met

350

Ala

Gln

Arg

val

Asn

Leu

175

Tyr

val

Lys

Ala

val

255

Asn

val

Ala

Asp

Ser

335

Ala

Ile

Thr

Thr

Gly

160

Glu

Thr

Gln

Gly

Ile

240

val

cys

Thr

Glu

Glu

320

Thr

Arg

Glu

Ser

Met
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385 390 395 400

Arg Tyr Asp Met His Gly Thr Ile Lys Glu ITle Pro Leu His Gln val
405 410 415

Ser Leu Tyr Thr Ser Arg Pro Cys His Ile val Asp Gly His Gly Tyr
420 425 430

Phe Leu Leu Ala Arg Cys Pro Ala Gly Asp Ser Ile Thr Met Glu Phe
435 440 445

Lys Lys Asp Ser val Arg His Ser Cys Ser val Pro Tyr Glu val Lys
450 455 460

Phe Asn Pro val Gly Arg Glu Leu Tyr Thr His Pro Pro Glu His Gly
465 47 475 480

val Glu Gln Ala Cys GIn val Tyr Ala His Asp Ala Gln Ash Arg Gly
485 490 495

Ala Tyr val Glu Met His Leu Pro Gly Ser Glu val Asp Ser Ser Leu
500 505 510

val Ser Leu Ser Gly Ser Ser val Thr val Thr Pro Pro Asp Gly Thr
515 520 525

Ser Ala Leu val Glu Cys Glu Cys Gly Ser Gly Gly Ser Gly Thr Lys
530 535 540

ITe ser Glu Thr Ile Asn Lys Thr Lys Gln Phe Ser GIn Cys Thr Lys
545 550 555 560

Lys Glu GIn Cys Arg Ala Tyr Arg Leu Gln Asn Asp Lys Trp val Tyr
565 570 575

Asn Ser Asp Lys Leu Pro Lys Ala Ala Gly Ala Thr Leu Lys Gly Lys
580 585 590

Leu His val Pro Phe Leu Leu Ala Asp Gly Lys Cys Thr val Pro Leu
595 600 605

Ala Pro Glu Pro Met Ile Thr Phe Gly Phe Arg Ser val Ser Leu Lys
610 615 620

Leu His Pro Lys Ash Pro Thr Tyr Leu Ile Thr Arg GIn Leu Ala Asp
625 630 635 640

Glu Pro His Tyr Thr His Glu Leu ITle Ser Glu Pro Ala val Arg Asn
645 650 655

Phe Thr val Thr Glu Lys Gly Trp Glu Phe val Trp Gly Asn His Pro
CTpaHuua 75
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Pro

Leu

Thr

705

Ala

Pro

Leu

Asp

Ile

785

Ccys

Ala

Asn

Thr

Thr

865

Gly

val

cys

ASp

Lys

Pro

690

Ile

Ala

Tyr

Cys

His

770

Pro

cys

Tyr

Thr

Pro

850

Cys

Ser

Phe

Asp

Asp

Arg

His

Leu

Ser

Arg

Cys

755

Leu

Leu

val

Glu

Ile

835

Thr

His

Gln

Thr

Thr

915

Cys

660

Phe

Glu

Gly

Thr

Leu

740

Ala

Trp

Ala

val

His

820

val

Lys

Tyr

Glu

Gly

Glu

Leu

Trp

val

Leu

Trp

Thr

Arg

Asn

Ala

Pro

805

Ala

Asn

Ile

Lys

Cys

val

Asn

Ala

Ala

Ile

ser

710

Leu

Pro

Thr

Asn

Leu

790

Phe

Thr

Arg

Lys

Thr

870

Thr

Tyr

Thr

Asp

Gln

Thr

695

Ile

Phe

Asn

Ala

Asn

775

Ile

Leu

Thr

Ala

Leu

855

Gly

Pro

Pro

Gln

His

Glu
680
His
cys
cys
Ala
Arg
760
GlIn
val
val
Met
Gly
8

Ile
Met
Thr
Phe
val

920

Ala
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665

Thr

TYyr

Ala

Arg

Arg

745

Ala

Gln

val

Met

Pro

825

Tyr

Pro

Asp

Tyr

Met

905

ser

Ala

Tyr

Ala

ser

730

Ile

Glu

Met

Thr

Ala

810

Ser

Ala

Thr

Ser

Ar

89

Trp

Lys

Pro

His

Ile

715

Arg

Pro

Thr

Phe

Arg

795

Gly

Gln

Pro

val

Pro

875

Pro

Gly

Ala

Gly

Arg

700

Ala

val

Phe

Thr

Trp

780

Leu

Ala

Ala

Leu

Asn

860

Ala

ASp

Gly

Tyr

Glu Ala Tyr Lys
CTpaHuua 76
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Asn

685

Tyr

Thr

Ala

Cys

Trp

765

Ile

Leu

Ala

Gly

Pro

845

Leu

Ile

Glu

Ala

val

925

Ala

670

Pro

Pro

val

Cys

Leu

750

Glu

Gln

Arg

Gly

Ile

830

Ile

Glu

Lys

Gln

Tyr

910

Met

His

His

Met

ser

Leu

735

Ala

ser

Leu

Cys

Ala

815

Ser

Ser

Tyr

Cys

Cys

Cys

Lys

Thr

Gly

Ser

val

720

Thr

val

Leu

Leu

val

800

Gly

Tyr

Ile

val

Cys

880

Lys

Phe

ser

Ala



78

ser

945

Thr

Lys

Lys

Tyr

Thr

Gln

Pro

Lys

Arg

Ile

ser

Phe

Lys

Ala

ser

Ser

RU 2702163 C2

930 935 940

val GIn Ala Phe Leu Asn Ile Thr val Gly Glu His Ser Ile val
950 955 960

Thr val Tyr val Asn Gly Glu Thr Pro val Asn Phe Asn Gly val
965 970 975
ITe Thr Ala Gly Pro Leu Ser Thr Ala Trp Thr Pro Phe Asp Arg
980 985 990
Ile val Gln Tyr Ala Gly Glu 1Ile Tyr Asn Tyr Asp Phe Pro Glu
995 1000 1005
Gly Ala Gly Gln Pro Gly Ala Phe Gly Asp Ile Gln Ser Arg
1010 1015 1020

val Ser Ser Ser Asp Leu Tyr Ala Asn Thr Asn Leu Vval Leu
1025 1030 1035

Arg Pro Lys Ala Gly Ala 1Ile His val Pro Tyr Thr GIn Ala
1040 1045 1050

Ser Gly Phe Glu GIn Trp Lys Lys Asp Lys Ala Pro Ser Leu
1055 1060 1065

Phe Thr Ala Pro Phe Gly Cys Glu Ile Tyr Thr Asn Pro Ile
1070 1075 1080

Ala Glu Asn Cys Ala val Gly Ser Ile Pro Leu Ala Phe Asp
1085 1090 1095

Pro Asp Ala Leu Phe Thr Arg val Ser Glu Thr Pro Thr Leu
1100 1105 1110

Ala Ala Glu Cys Thr Leu Asn Glu Cys val Ty

r Ser Ser Asp
1115 1120 1125

y Gly Ile Ala Thr val Lys Tyr Ser Ala Ser Lys Ser Gly
1130 1135 1140

cys Ala val His val Pro Ser Gly Thr Ala Thr Leu Lys Glu
1145 1150 1155

Ala val Glu Leu Thr Glu G1n Gly Ser Ala Thr 1Ile His Phe
1160 1165 1170

Thr Ala Asn Ile His Pro Glu Phe Arg Leu GIn Ile Cys Thr
1175 1180 1185

Tyr val Thr Cys Lys Gly Asp Cys His Pro Pro Lys Asp His
CTpaHuua 77
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1190 1195 1200

Ile val Thr His Pro GIn Tyr His Ala Gln Thr Phe Thr Ala Ala
1205 1210 1215

val Sser Lys Thr Ala Trp Thr Trp Leu Thr Ser Leu Leu Gly Gly
1220 1225 1230

ser Ala val Ile Ile Ile Ile Gly Leu val Leu Ala Thr Ile val
1235 1240 1245

Ala qsgo Tyr val Leu Thr Asn GIn Lys His Ash

1255
<210> 23
<211> 8416
<212> DNA
<213> Artificial
<220>
<223> VLP_CHI 520 vector
<400> 23
gaattcccat tgcatacgtt gtatccatat cataatatgt acatttatat tggctcatgt 60
ccaacattac cgccatgttg acattgatta ttgactagtt attaatagta atcaattacg 120
gggtcattag ttcatagccc atatatggag ttccgcgtta cataacttac ggtaaatggc 180
ccgcctgget gaccgcccaa cgacccccge ccattgacgt caataatgac gtatgttccc 240
atagtaacgc caatagggac tttccattga cgtcaatggg tggagtattt acggtaaact 300
gcccacttgg cagtacatca agtgtatcat atgccaagta cgccccctat tgacgtcaat 360
gacggtaaat ggcccgcctg gcattatgcc cagtacatga ccttatggga ctttcctact 420
tggcagtaca tctacgtatt agtcatcgct attaccatgg tgatgcggtt ttggcagtac 480
atcaatgggc gtggatagcg gtttgactca cggggatttc caagtctcca ccccattgac 540
gtcaatggga gtttgttttg gcaccaaaat caacgggact ttccaaaatg tcgtaacaac 600
tccgccccat tgacgcaaat gggcggtagg cgtgtacggt gggaggtcta tataagcaga 660
gctcgtttag tgaaccgtca gatcgcctgg agacgccatc cacgctgttt tgacctccat 720
agaagacacc gggaccgatc cagcctccgt taacggtgga gggcagtgta gtctgagcag 780
tactcgttgc tgccgcgcge gccaccagac ataatagctg acagactaac agactgttcc 840
tttccatggg tcttttctgc agtcaccgtc gtcgacacgt gtgatcagat atcgcggccg 900
ccaccatgga gttcatcccg acgcaaactt tctataacag aaggtaccaa ccccgaccct 960
gggccccacg ccctacaatt caagtaatta gacctagacc acgtccacag aggcaggctg 1020
ggcaactcgc ccagctgatc tccgcagtca acaaattgac catgcgcgcg gtacctcaac 1080
agaagcctcg cagaaatcgg aaaaacaaga agcaaaggca gaagaagcag gcgccgcaaa 1140
acgacccaaa gcaaaagaag caaccaccac aaaagaagcc ggctcaaaag aagaagaaac 1200

CTpaHuua 78
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80

caggccgtag
atgaaggcaa
atgtgaaggg
aatacgatct
cccacgagaa
gccggttcac
acaacaaagg
cccteteegt
aagagtggag
ctcagccgec
ttgaggacaa
ctccecaccg
catatctagc
tggagcgceat
tcgggataaa
cgccagecgga
ccgggaccat
gatttacgga
ctgtgatagg
gcacgtacgt
atactcctga
gctccggagg
agggactgac
cagtcactaa
tcggggaccg
tgccaaaagc
atcctgacca
aggagtgggt
tcacttgggg
ctcatggtca
tagtcattgt
tgtgtgtgtg
ttcccttect

aggctgcggc

ggagagaatg
agtgatgggc
aactatcgac
tgaatgtgca
acccgagggg
tatcccgacg
acgggtggtg
ggtgacgtgg
cctecgeectce
ttgcacaccc
cgtgatgaga
ccaaagacgc
tcattgtcct
cagaaatgaa
gacagatgac
cgcggagcega
gggacacttt
cagcagaaag
tagggagagg
gcagagcacc
ccgcacgetg
atccggeggg
aaccacagac
tcacaagaat
taaaggaaag
aagaaaccct
tccgacactc
gacacacaag
caacaacgaa
cccacatgag
gtcggtggec
cgcacggegce
gctcagectg
atatctatgg

tgcatgaaaa
tacgcatgcc
aatgccgatc
cagataccgg
tactataact
ggtgcaggca
gccatcgtec
aacaaagaca
ccggtcttgt
tgctgctacg
cccggatact
agtactaagg
gactgcggag
gcaacggacg
agccacgatt
gcecggattge
attctecgecc
atcagccaca
ttccactctc
gctgccactg
atgacgcagc
cagacggtgc
aaagtgatca
tggcaataca
atccacatcc
acagtaactt
ttgtcttacc
aaggaggtta
ccatacaagt
ataatcttgt
tcgttegtge
agatgcatta
ctatgctgcg

aacgaacagc
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ttgaaaatga
tggtggggga
tggctaaact
tgcacatgaa
ggcatcacgg
agccgggaga
taggaggggc
tcgtcacaaa
gcctgttgge
aaaaggaacc
accagctact
acaattttaa
aagggcattc
gaacgctgaa
ggaccaagct
ttgtaaggac
gatgcccgaa
catgcacaca
gaccacaaca
ctgaggagat
agtctggcaa
ggtacaagtg
ataactgcaa
actcceccttt
cattcccatt
acggaaaaaa
gtaacatggg
ccttgaccgt
actggccgca
actattatga
ttctgtcgat
caccatatga
tcagaacgac

agccectgtt

ttgcatcttc
taaagtaatg
ggcctttaag
gtctgatgcec
agcagtgcag
cagcggcaga
caacgaaggt
aattacccct
aaacactaca
ggaaagcacc
aaaagcatcg
tgtctataaa
gtgccacage
aatccaggtc
gcgctatatg
ttcagcaccg
aggagagacg
cccgttecat
tggtaaagag
agaggtgcat
cgtgaagatc
caactgcggt
aattgatcag
agtcccgege
ggcaaacgtg
ccaagtcacc
acaggaacca
gcctactgag
gatgtctacg
gctgtacccc
ggtgggcaca
attaacacca
caaggcggcc

ctggttgcag

CTpaHuua 79
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gaagtcaagc
aaaccagcac
cggtcgtcta
tcgaagttta
tattcaggag
ccgatcttcg
gccecgeacgg
gagggagccg
ttccecetget
ttgcgcatgce
ctgacttgct
gccacaagac
cctatcgcat
tctttgcaga
gatagccata
tgcacgatca
ctgacagtgg
catgaaccac
ttaccttgca
atgcccccag
acagttaatg
ggctcaaacg
tgccatgctg
aacgctgaac
acttgcagag
atgctgetgt
aattaccacg
ggtctggagg
aacggtactg
actatgactg
gcagtgggaa
ggagccactg
acatattacg

gctcttatcec

1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
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cgctggecge
ccctggettt
taacagtgat
acagccccat
ttgactacat
gtacagcaga
tctacccatt
gcgaggcaca
cccacaccge
tagctgccta
gcccaatgtc
tctacaacat
aaagtcgtac
cagcagcagg
tgaaggaacg
acccggtaag
atgcggectt
cagcctgeac
agaaaggtaa
tagaagtaga
agtttcgegt
aggaccacat
caacggcaat
ctgccttaat
ctgctgtgcec
ccctggaagg
gtctgagtag
attgggaaga
tgaagaattg
acacaccctg
tcaggagggc
tcatcagecc
gctattaagt

catagaattt

cttgatcgtc
tttagccgta
cccgaacacg
ggtgttggag
cacgtgcgag
gtgcaaggac
tatgtggggc
tgtagagaaa
atcggcgtcg
cgctaacggt
ctcecgectgg
ggactaccca
accggaaagt
cacggtacat
aggagcatcg
agctgtaaat
tactagggtt
tcactcctec
atgtgcagta
ggggaactcc
gcaagtgtgc
agtcaattac
gtcttgggtg
tttaattgtg
ttctagttgc
tgccactccc
gtgtcattct
caatagcagg
acccggttcc
tccacgeccc
tccgecttea
accaaaccaa
gcagagggag
taaggccatg

ctgtgcaact
atgagcatcg
gtgggagtac
atggagctac
tacaaaactg
aagagcctac
ggcgectact
tctgaatctt
gcgaagctcc
gaccatgccg
acaccttttg
ccttttggeg
aaagacgttt
gtaccatact
ctacagcaca
tgcgctgtgg
gtcgatgcac
gactttgggg
cattcgatga
cagctgcaaa
tccacacaag
ccagcatcac
cagaagatta
gtgctatgceg
cagccatctg
actgtccttt
attctggggg
catgctgggg
tcctgggeca
tggttcttag
atcccacccg
acctagectc
agaaaatgcc

atttaaggcc
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gtctgaaact
gtgcccacac
cgtataagac
aatcagtcac
tcatcccctc
cagactacag
gcttttgcga
gcaaaacaga
gcgtccttta
tcacagtaaa
acaacaaaat
caggaagacc
atgccaacac
ctcaggcacc
cggcaccgtt
ggaacatacc
cctctgtaac
gcgtcgecat
ccaacgcecgt
tatccttctc
tacactgcgc
acaccaccct
cgggaggagt
tgtcgtttag
ttgtttgccc
cctaataaaa
gtggggtggg
atgcggtggg
gaaagaagca
ttccageccc
ctaaagtact
caagagtggg
tccaacatgt

atcatggcct

cttgccatge
tgtgagcgcg
tcttgtcaac
cttggaacca
cccgtacgtg
ctgcaaggtc
cgccgaaaat
gtttgcatcg
ccaaggaaac
ggacgccaag
cgtggtgtac
aggacaattt
tcagttggta
atctggcettc
cggttgccag
aatttccatc
ggacatgtca
catcaaatac
taccattcga
aacagccctg
agccgecatge
tggggtccag
aggattaatt
caggcactaa
ctcccecegtg
tgaggaaatt
gcaggacagc
ctctatgggt
ggcacatccc
actcatagga
tggagcggtc
aagaaattaa
gaggaagtaa

aagcttgaaa
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tgctgtaaga
tacgaacacg
agaccgggtt
acactgtcac
aagtgctgtg
tttactggag
acgcaattga
gcctacagag
aacattaccg
tttgtcgtgg
aaaggcgacg
ggtgacattc
ctacagaggc
aagtattggc
attgcgacaa
gacataccgg
tgcgaagtac
acagctagca
gaagccgacg
gcaagcgcecg
caccctccaa
gatatatcca
gttgctgttg
ggatctagat
ccttccttga
gcatcgcatt
aagggggagg
acccaggtgce
cttctctgtg
cactcatagc
tctcecteec
agcaagatag
tgagagaaat
ggagatagga

3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280



82

tcaaagcttg
aattccacac
gagctaactc
gtgccagcetg
ctcttcecget
atcagctcac
gaacatgtga
gtttttccat
gtggcgaaac
gcgctctect
aagcgtggeg
ctccaagctg
taactatcgt
tggtaacagg
gcctaactac
taccttcgga
tggtttrttt
tttgatcttt
ggtcatgaga
taaatcaatc
tgaggcacct
cgtgtagata
gcgagaacca
cgagcgcaga
ggaagctaga
aggcatcgtg
atcaaggcga
tccgategtt
gcataattct
aaccaagtca
acgggataat
ttcggggcga
tcgtgcaccc

aacaggaagg

gcgtaatcat
aacatacgag
acattaattg
cattaatgaa
tcctegetea
tcaaaggcgg
gcaaaaggcc
aggctccgec
ccgacaggac
gttccgaccc
ctttctcata
ggctgtgtgce
cttgagtcca
attagcagag
ggctacacta
aaaagagttg
gtttgcaagc
tctacggggt
ttatcaaaaa
taaagtatat
atctcagcga
actacgatac
cgctcaccgg
agtggtcctg
gtaagtagtt
gtgtcacgct
gttacatgat
gtcagaagta
cttactgtca
ttctgagaat
accgcgecac
aaactctcaa
aactgatctt

caaaatgccg

ggtcatagct
ccggaagcat
cgttgcgctc
tcggccaacg
ctgactcgct
taatacggtt
agcaaaaggc
cccctgacga
tataaagata
tgccgettac
gctcacgctg
acgaaccccc
acccggtaag
cgaggtatgt
gaagaacagt
gtagctcttg
agcagattac
ctgacgctca
ggatcttcac
atgagtaaac
tctgtctatt
gggagggctt
ctccagattt
caactttatc
cgccagttaa
cgtcgtttgg
cccccatgtt
agttggccge
tgccatccgt
agtgtatgcg
atagcagaac
ggatcttacc
cagcatcttt

caaaaaaggg
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gtttcctgtg
aaagtgtaaa
actgccecget
cgcggggaga
gcgeteggtce
atccacagaa
caggaaccgt
gcatcacaaa
ccaggcgttt
cggatacctg
taggtatctc
cgttcagccc
acacgactta
aggcggtgcet
atttggtatc
atccggcaaa
gcgcagaaaa
gtggaacgaa
ctagatcctt
ttggtctgac
tcgttcatcc
accatctggc
atcagcaata
cgcctecatce
tagtttgcge
tatggcttca
gtgcaaaaaa
agtgttatca
aagatgcttt
gcgaccgagt
tttaaaagtg
gctgttgaga
tactttcacc

aataagggcg

tgaaattgtt
gcctggggtg
ttccagtcgg
ggcggtttgc
gttcggctge
tcaggggata
aaaaaggccg
aatcgacgct
cccectggaa
tccgecttte
agttcggtgt
gaccgctgceg
tcgecactgg
acagagttct
tgcgetcetge
caaaccaccg
aaaggatctc
aactcacgtt
ttaaattaaa
agttaccaat
atagttgcct
cccagtgctg
aaccagccag
cagtctatta
aacgttgttg
ttcagctccg
gcggttagcet
ctcatggtta
tctgtgactg
tgctcttgec
ctcatcattg
tccagttcga
agcgtttctg

acacggaaat
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atccgetcac
cctaatgagt
gaaacctgtc
gtattgggcg
ggcgagcggt
acgcaggaaa
cgttgctggce
caagtcagag
gctccctegt
tcccttcggg
aggtcgttcg
ccttatccgg
cagcagccac
tgaagtggtg
tgaagccagt
ctggtagcgg
aagaagatcc
aagggatttt
aatgaagttt
gcttaatcag
gactccecgt
caatgatacc
ccggaagggc
attgttgccg
ccattgctac
gttcccaacg
ccttecggtecc
tggcagcact
gtgagtactc
cggcgtcaat
gaaaacgttc
tgtaacccac
ggtgagcaaa
gttgaatact

5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
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catactcttc
atacatattt
aaaagtgcca
gcgtatcacg
catgcagctc
ccgtcagggc
agagcagatt
cgcgttaaat
cccttataaa
gagtccacta
cgatggccca
agcactaaat
gaacgtggcg
tgtagcggtc
cgcgtactat
aaataccgca
gtgcgggect
agttgggtaa
catggtctca
<210> 24

<211> 3762
<212> DNA
<213> Arti

<220>
<223>

<400> 24

ctttttcaat
gaatgtattt
cctgacgtct
aggccctttce
ccgttgacgg
gcgtcagegg
gtactgagag
ttttgttaaa
tcaaaagaat
ttaaagaacg
ctacgtgaac
cggaacccta
agaaaggaag
acgctgcgeg
ggttgctttg
tcaggcgeca
cttcgctatt
cgccagggtt
actttc

ficial

attattgaag
agaaaaataa
aagaaaccat
gggtcgegeg
tcacagcttg
gtgttggcgg
tgcaccataa
tcagctcatt
agcccgagat
tggactccaa
catcacccaa
aagggagccc
ggaagaaagc
taaccaccac
acgtatgcgg
ttcgccattce
acgccagetg

ttcccagtca

VLP_CHI 520 vector insert

atggagttca tcccgacgca aactttctat

ccacgcccta
ctcgeecagce
cctcgcagaa
ccaaagcaaa
cgtagggaga
ggcaaagtga
aagggaacta
gatcttgaat

gagaaacccg

caattcaagt
tgatctccgce
atcggaaaaa
agaagcaacc
gaatgtgcat
tgggctacgc
tcgacaatgce
gtgcacagat
aggggtacta

aattagacct
agtcaacaaa
caagaagcaa
accacaaaag
gaaaattgaa
atgcctggtg
cgatctggct
accggtgcac

taactggcat
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catttatcag
acaaataggg
tattatcatg
tttcggtgat
tctgtaagcg
gtgtcggggc
aattgtaaac
ttttaaccaa
agggttgagt
cgtcaaaggg
atcaagtttt
ccgatttaga
gaaaggagcg
acccgecgeg
tgtgaaatac
aggctgcgea
gcgaaagggg
cgacgttgta

aacagaaggt
agaccacgtc
ttgaccatgc
aggcagaaga
aagccggctc
aatgattgca
ggggataaag
aaactggcct
atgaagtctg

cacggagcag

ggttattgtc
gttccgecgea
acattaacct
gacggtgaaa
gatgccggga
tggcttaact
gttaatattt
taggccgaaa
gttgttccag
cgaaaaaccg
ttggggtcga
gcttgacggg
ggcgctaggg
cttaatgcgc
cgcacagatg
actgttggga
gatgtgctgc

aaacgacggc

accaaccccg
cacagaggca
gcgcggtacc
agcaggcgcec
aaaagaagaa
tcttcgaagt
taatgaaacc
ttaagcggtc
atgcctcgaa

tgcagtattc
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tcatgagcgg
catttccccg
ataaaaatag
acctctgaca
gcagacaagc
atgcggcatc
tgttaaaatt
tcggcaaaat
tttggaacaa
tctatcaggg
ggtgccgtaa
gaaagccgge
cgctggcaag
cgctacaggg
cgtaaggaga
agggcgatcg
aaggcgatta

cagtgaattc

accctgggcec
ggctgggcaa
tcaacagaag
gcaaaacgac
gaaaccaggc
caagcatgaa
agcacatgtg
gtctaaatac
gtttacccac

aggaggccag

7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8416

60
120
180
240
300
360
420
480
540
600
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ttcactatcc
aaaggacggg
tccgtggtga
tggagcctcg
ccgecttgea
gacaacgtga
caccgccaaa
ctagctcatt
cgcatcagaa
ataaagacag
gcggacgegg
accatgggac
acggacagca
ataggtaggg
tacgtgcaga
cctgaccgea
ggaggatccg
ctgacaacca
actaatcaca
gaccgtaaag
aaagcaagaa
gaccatccga
tgggtgacac
tggggcaaca
ggtcacccac
attgtgtcgg
gtgtgcgcac
ttcetgcetea
gcggcatatc
gccgecttga
gcttttttag
gtgatcccga
cccatggtgt

tacatcacgt

cgacgggtgc
tggtggccat
cgtggaacaa
cccteeceggt
caccctgctg
tgagacccgg
gacgcagtac
gtcctgactg
atgaagcaac
atgacagcca
agcgagecgg
actttattct
gaaagatcag
agaggttcca
gcaccgctge
cgctgatgac
gcgggcagac
cagacaaagt
agaattggca
gaaagatcca
accctacagt
cactcttgtc
acaagaagga
acgaaccata
atgagataat
tggcctcgtt
ggcgcagatg
gcctgctatg
tatggaacga
tecgtectgtg
ccgtaatgag
acacggtggg
tggagatgga
gcgagtacaa

aggcaagccg
cgtcctagga
agacatcgtc
cttgtgectg
ctacgaaaag
atactaccag
taaggacaat
Cggagaaggg
ggacggaacg
cgattggacc
attgcttgta
cgcecgatge
ccacacatgc
ctctcgacca
cactgctgag
gcagcagtct
ggtgcggtac
gatcaataac
atacaactcc
catcccattc
aacttacgga
ttaccgtaac
ggttaccttg
caagtactgg
cttgtactat
cgtgcttctg
cattacacca
ctgcgtcaga
acagcagccc
caactgtctg
catcggtgec
agtaccgtat
gctacaatca

aactgtcatc
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ggagacagcg
ggggccaacg
acaaaaatta
ttggcaaaca
gaaccggaaa
ctactaaaag
tttaatgtct
cattcgtgcc
ctgaaaatcc
aagctgcgcet
aggacttcag
ccgaaaggag
acacacccgt
caacatggta
gagatagagg
ggcaacgtga
aagtgcaact
tgcaaaattg
cctttagtcc
ccattggcaa
aaaaaccaag
atgggacagg
accgtgccta
ccgcagatgt
tatgagctgt
tcgatggtgg
tatgaattaa
acgaccaagg
ctgttctggt
aaactcttgce
cacactgtga
aagactcttg
gtcaccttgg

ccctcccegt

gcagaccgat
aaggtgcccg
cccctgaggg
ctacattccc
gcaccttgeg
catcgctgac
ataaagccac
acagccctat
aggtctcttt
atatggatag
caccgtgcac
agacgctgac
tccatcatga
aagagttacc
tgcatatgcc
agatcacagt
gcggtggctc
atcagtgcca
cgcgcaacgc
acgtgacttg
tcaccatgct
aaccaaatta
ctgagggtct
ctacgaacgg
accccactat
gcacagcagt
caccaggagc
cggccacata
tgcaggctct
catgctgctg
gcgcgtacga
tcaacagacc
aaccaacact

acgtgaagtg
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cttcgacaac
cacggcectc
agccgaagag
ctgctctcag
catgcttgag
ttgctctece
aagaccatat
cgcattggag
gcagatcggg
ccatacgcca
gatcaccggg
agtgggattt
accacctgtg
ttgcagcacg
cccagatact
taatggctcc
aaacgaggga
tgctgcagtc
tgaactcggg
cagagtgcca
gctgtatcct
ccacgaggag
ggaggtcact
tactgctcat
gactgtagtc
gggaatgtgt
cactgttccc
ttacgaggct
tatcccgctg
taagaccctg
acacgtaaca
gggttacagc
gtcacttgac
ctgtggtaca

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
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gcagagtgca aggacaagag cctaccagac tacagctgca aggtctttac tggagtctac 2700
ccatttatgt ggggcggcgc ctactgcttt tgcgacgccg aaaatacgca attgagcgag 2760
gcacatgtag agaaatctga atcttgcaaa acagagtttg catcggccta cagagcccac 2820
accgcatcgg cgtcggcgaa gctccgcgtc ctttaccaag gaaacaacat taccgtagct 2880
gcctacgcta acggtgacca tgccgtcaca gtaaaggacg ccaagtttgt cgtgggccca 2940
atgtcctccg cctggacacc ttttgacaac aaaatcgtgg tgtacaaagg cgacgtctac 3000
aacatggact acccaccttt tggcgcagga agaccaggac aatttggtga cattcaaagt 3060
cgtacaccgg aaagtaaaga cgtttatgcc aacactcagt tggtactaca gaggccagca 3120
gcaggcacgg tacatgtacc atactctcag gcaccatctg gcttcaagta ttggctgaag 3180
gaacgaggag catcgctaca gcacacggca ccgttcggtt gccagattgc gacaaacccg 3240
gtaagagctg taaattgcgc tgtggggaac ataccaattt ccatcgacat accggatgcg 3300
gcctttacta gggttgtcga tgcaccctct gtaacggaca tgtcatgcga agtaccagcc 3360
tgcactcact cctccgactt tgggggcgtc gccatcatca aatacacagc tagcaagaaa 3420
ggtaaatgtg cagtacattc gatgaccaac gccgttacca ttcgagaagc cgacgtagaa 3480
gtagagggga actcccagct gcaaatatcc ttctcaacag ccctggcaag cgccgagttt 3540
cgcgtgcaag tgtgctccac acaagtacac tgcgcagccg catgccaccc tccaaaggac 3600
cacatagtca attacccagc atcacacacc acccttgggg tccaggatat atccacaacg 3660
gcaatgtctt gggtgcagaa gattacggga ggagtaggat taattgttgc tgttgctgcc 3720
ttaattttaa ttgtggtgct atgcgtgtcg tttagcaggc ac 3762
<210> 25

<211> 1254

<212> PRT

<213> Artificial

<220>

<223> VLP_CHI 520 vector

<400> 25

Met Glu Phe Ile Pro Thr GIn Thr Phe Tyr Asn Arg Arg Tyr Gln Pro
1 5 10 15

Arg Pro Trp Ala Pro Arg Pro Thr §1e Gln val Ile Arg 550 Arg Pro
20 5

Arg Pro Gln Arg GIn Ala Gly GIn Leu Ala GIn Leu Ile Ser Ala val
35 40 45

Asn L%’S Leu Thr Met Arg é15a val Pro Gln Gln Ié%s Pro Arg Arg Asn
5

Arg Lys Asn Lys Lys Gln Arg GIn Lys Lys Gln Ala Pro GIn Ash Asp
65 70 75 80

CtpaHuna 84

Crp.: 122



86

Pro

Lys

Cys

Leu

145

Asp

Lys

Ala

Lys

val

225

Ser

Gly

Asn

Glu

305

His

Thr

Lys

Lys

Ile

val

130

Asn

Leu

Phe

val

Pro

210

Ala

val

Ala

Thr

Lys

290

Pro

Arg

Arg

Gln

Pro

Phe

115

Gly

Ala

Glu

Thr

Gln

195

Gly

Ile

val

Glu

Thr

275

Glu

Gly

Gln

Pro

Lys

Gly

Glu

Asp

AsSp

Cys

His

180

Tyr

ASp

val

Thr

Glu

260

Phe

Pro

Tyr

Arg

Tyr
340

Lys

Arg

val

Lys

Leu

Ala

165

Glu

Ser

ser

Leu

Trp

245

Trp

Pro

Glu

Tyr

Arg

Leu

Gln

Arg

Lys

val

Ala

150

Gln

Lys

Gly

Gly

Gly

Asn

ser

cys

ser

Gln

310

Ser

Ala

Pro

Glu

His

Met

135

Lys

Ile

Pro

Gly

Arg

Gly

Lys

Leu

ser

Thr

295

Leu

Thr

His

Pro

Arg

Glu

120

Lys

Leu

Pro

Glu

Arg

200

Pro

Ala

Asp

Ala

Gln

280

Leu

Leu

Lys

cys

RU

Gln

Met

105

Gly

Pro

Ala

val

Gly

Phe

Ile

Asn

Ile

Leu

265

Pro

Arg

Lys

Asp

Pro
345

Lys

Ala

Phe

His

170

Tyr

Thr

Phe

Glu

val

250

Pro

Pro

Met

Ala

Asn

330

ASp

2702163 C2

Lys

Met

val

His

Lys

155

Met

Tyr

Ile

Asp

Gly

Thr

val

Cys

Leu

Ser

315

Phe

Cys

Pro

Lys

Met

val

140

Arg

Lys

Asn

Pro

Asn

220

Ala

Lys

Leu

Thr

Glu

300

Leu

Asn

Gly
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Ala

Ile

Gly

Lys

ser

Ser

Trp

Thr

205

Lys

Arg

Ile

Cys

Pro

285

Asp

Thr

val

Glu

Gln

Glu

110

Tyr

Gly

ser

Asp

His

190

Gly

Gly

Thr

Thr

Leu

270

Cys

Asn

cys

Tyr

Gly

Lys

Asn

Ala

Thr

Lys

Ala

175

His

Ala

Arg

Ala

Pro

255

Leu

cys

val

Ser

Lys

His

Lys

ASp

Cys

Ile

Tyr

160

Ser

Gly

Gly

val

Leu

240

Glu

Ala

Tyr

Met

Pro

320

Ala

ser
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Cys

Gly

385

Ala

Thr

Gly

Thr

Pro

val

Arg

545

Thr

Ala

Ala

Tyr

His

Thr

370

ser

Asp

Ile

Glu

Cys

450

Phe

val

Pro

Lys

Tyr

530

Lys

Asn

Glu

Asn

Gly
610

Ser

355

Leu

His

Ala

Thr

Thr

435

Thr

His

Gln

Asp

Ile

515

Lys

val

His

Leu

val

595

Lys

Pro

Lys

Asp

Glu

Gly

Leu

His

ser

ser

Thr

500

Thr

Cys

Ile

Lys

Gly

Thr

Asn

Ile

Ile

Trp

Arg

Thr

Thr

Pro

Arg

Thr

485

Pro

val

Asn

Asn

Asn

565

Asp

Cys

GlIn

Ala

Gln

Thr

390

Ala

Met

val

Phe

Pro

470

Ala

Asp

Asn

cys

Asn

550

Trp

Arg

Arg

val

Leu

val

375

Lys

Gly

Gly

Gly

His

455

Gln

Ala

Arg

Gly

Gly

cys

Gln

Lys

val

Thr
615

Glu

360

Ser

Leu

Leu

His

Phe

440

His

His

Thr

Thr

Ser

520

Gly

Lys

Tyr

Gly

Pro

600

Met

RU

Arg

Leu

Arg

Leu

Phe

425

Thr

Glu

Gly

Ala

Leu

505

Gly

ser

Ile

Asn

Lys

585

Lys

Ile

Gln

Tyr

val

410

Ile

Asp

Pro

Lys

Glu

490

Met

Gly

Asn

Asp

ser

570

Ile

Ala

2702163 C2

Arg Asn

Ile Gly

Met Asp

395

Arg Thr

Leu Ala

Ser Arg

Pro val

460
Glu Leu

475

Glu Ile

Thr Gln

Ser Gly

Glu Gly

Gln Cys

555

Pro Leu

His Ile

Arg Ash

Leu Leu Tyr Pro

620
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Glu

365

Ile

Ser

ser

Arg

Lys

Ile

Pro

Glu

Gln

Gly

Leu

His

val

Pro

Pro

605

Asp

Ala

Lys

His

Ala

Ccys

430

Ile

Gly

cys

val

Ser

510

GlIn

Thr

Ala

Pro

Phe

590

Thr

His

Thr

Thr

Thr

Pro

415

Pro

Ser

Arg

Ser

His

495

Gly

Thr

Thr

Ala

Arg

Pro

val

Pro

Asp

Asp

Pro

400

Cys

Lys

His

Glu

Thr

480

Met

Asn

val

Thr

val

560

Asn

Leu

Thr

Thr
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Leu

625

Trp

Leu

Met

TYyr

Ala

705

val

Ala

Lys

Gln

val

785

Ala

Glu

Leu

GlIn

Glu

865

Ala

Leu

val

Glu

ser

TYyr

690

Ser

cys

Thr

Ala

Pro

770

Leu

Phe

His

val

ser

850

Tyr

Glu

ser

Thr

val

Thr

675

Tyr

Phe

Ala

val

Ala

755

Leu

cys

Leu

val

Asn

835

val

Lys

Cys

Tyr

His

Thr

660

Asn

Glu

val

Arg

Pro

740

Thr

Phe

Asn

Ala

Thr

820

Arg

Thr

Thr

Lys

Arg

Lys

Trp

Gly

Leu

Leu

Arg

725

Phe

Tyr

Trp

cys

val

805

val

Pro

Leu

val

Asp
885

Asn

630

Lys

Gly

Thr

Tyr

Leu

710

Arg

Leu

Tyr

Leu

Leu

790

Met

Ile

Gly

Glu

Ile

870

Lys

Met

Glu

Asn

Ala

Pro

695

Ser

cys

Leu

Glu

Gln

775

Lys

Ser

Pro

Tyr

Pro

855

Pro

Ser

Gly

val

Asn

His

680

Thr

Met

Ile

Ser

Ala

760

Ala

Leu

Ile

Asn

ser

840

Thr

ser

Leu

Gln

Thr

Glu

665

Gly

Met

val

Thr

Leu

745

Ala

Leu

Leu

Gly

Thr

825

Pro

Leu

Pro

Pro

RU

Glu

Leu

650

Pro

His

Thr

Gly

Pro

730

Leu

Ala

Ile

Pro

Ala

810

val

Met

Ser

Tyr

Asp
890

2702163 C2

Pro

635

Thr

Tyr

Pro

val

Thr

715

Tyr

cys

Tyr

Pro

cys

795

His

Gly

val

Leu

val

875

Tyr

Asn

val

Lys

His

val

700

Ala

Glu

Cys

Leu

Leu

780

cys

Thr

val

Leu

Asp

860

Lys

Ser
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Tyr

Pro

Tyr

Glu

685

Ile

val

Leu

val

Trp

Ala

Cys

val

Pro

Glu

845

Tyr

Cys

Cys

His

Thr

Trp

670

Ile

val

Gly

Thr

Arg

750

Asn

Ala

Lys

ser

Tyr

830

Met

Ile

Cys

Lys

Glu

Glu

655

Pro

Ile

ser

Met

Pro

735

Thr

Glu

Leu

Thr

Ala

815

Lys

Glu

Thr

Gly

val
895

Glu

640

Gly

Gln

Leu

val

Cys

Gly

Thr

Gln

Ile

Leu

800

Tyr

Thr

Leu

cys

Thr

880

Phe
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Thr Gly val Tyr Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp
900 905 910

Ala Glu Asn Thr GIn Leu Ser Glu Ala His val Glu Lys Ser Glu Ser
915 920 925

Cys Lys Thr Glu Phe Ala Ser Ala Tyr Arg Ala His Thr Ala Ser Ala
930 935 940

Ser Ala Lys Leu Arg val Leu Tyr Gln Gly Asn Asn Ile Thr val Ala
945 950 955 960

Ala Tyr Ala Asn Gly Asp His Ala val Thr val Lys Asp Ala Lys Phe
965 970 975

val val Gly Pro Met Ser Ser Ala Trp Thr Pro Phe Asp Asn Lys Ile
980 985 990

val val Tyr Lys Gly Asp val Tyr Asn Met Asp Tyr Pro Pro Phe Gly
995 1000 1005

Ala Gly Arg Pro Gly Gln Phe Gly Asp Ile GIn Ser Arg Thr Pro
010 1015 1020

Glu Ser Lys Asp val Tyr Ala Asn Thr GIn Leu val Leu Gln Arg
1025 1030 1035

Pro Ala Ala Gly Thr val His val Pro Tyr Ser Gln Ala Pro Ser
1040 1045 1050

Gly Phe Lys Tyr Trp Leu Lys Glu Arg Gly Ala Ser Leu Gln His
1055 1060 1065

Thr Ala Pro Phe Gly Cys GIn Ile Ala Thr Asn Pro val Arg Ala
1070 1075 1080

val Asn Cys Ala val Gly Asn Ile Pro Ile Ser ITe Asp Ile Pro
1085 1090 1095

Asp Ala Ala Phe Thr Arg val val Asp Ala Pro Ser Val Thr Asp
1100 1105 1110

Met Ser <Cys Glu val Pro Ala Cys Thr His Ser Ser Asp Phe Gly
1115 1120 1125

Gly val Ala Ile Ile Lys Tyr Thr Ala Ser Lys Lys Gly Lys Cys
1130 1135 1140

Ala val His Ser Met Thr Asn Ala val Thr Ile Arg Glu Ala Asp
1145 1150 1155

CrtpaHuua 88

Crp.: 126



90

val Glu
116

Ala Leu
117

val His
119

Asn Tyr
120

Thr Thr
122

Leu Ile
123

val ser
125

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

<220>
<223>

<400>
gaattcc

ccaacat
gggtcat
ccgectg
atagtaa
gcccact
gacggta
tggcagt
atcaatg
gtcaatg
tcecgecec
gctegtt
agaagac
tactcgt

tttccat

val Glu
0

Ala Ser
5

Cys Ala
0

Pro Ala
5

Ala Met
0

val Ala
5

Phe ser
0

26

8485

DNA
Artificial

Gly

Ala

Ala

Ser

Ser

val

Arg

Asn Ser Gln
1165

Glu Phe Arg
1180

Ala Cys His
1195

His Thr Thr
1210

Trp val Gln
1225

Ala Ala Leu
1240

His

RU 2702163 C2

Leu GIn Ile Ser Phe
1170

val GIn val Cys Ser
1185

Pro Pro Lys Asp His
1200

Leu Gly val GIn Asp
1215

Lys Ile Thr Gly Gly

Ile Leu Ile val val
1245

VLP74_11 (CHI VLP 532_NPNAX6) whole sequence

26

cat tgcatacgtt
tac cgccatgttg

tag ttcatagccc

gtatccatat
acattgatta

atatatggag

gct gaccgcccaa cgacccccge

cgc caatagggac

tttccattga

tgg cagtacatca agtgtatcat

aat ggcccgcectg
aca tctacgtatt
ggc gtggatagcg
gga gtttgttttg
cat tgacgcaaat
tag tgaaccgtca
acc gggaccgatc
tgc tgccgegege
ggg tcttttctge

gcattatgcec
agtcatcgcet
gtttgactca
gcaccaaaat
gggcggtagg
gatcgectgg
cagcctccgt
gccaccagac

agtcaccgtc

cataatatgt acatttatat
ttgactagtt attaatagta
ttccgegtta cataacttac
ccattgacgt caataatgac
cgtcaatggg tggagtattt
atgccaagta cgccccctat
cagtacatga ccttatggga
attaccatgg tgatgcggtt
cggggatttc caagtctcca
caacgggact ttccaaaatg
cgtgtacggt gggaggtcta
agacgccatc cacgctgttt
taacggtgga gggcagtgta
ataatagctg acagactaac
gtcgacacgt gtgatcagat

CTpaHuua 89

Crp.: 127

Ser Thr

Thr Gl1n

Ile val

Ile ser

val Gly

Leu Cys

tggctcatgt
atcaattacg
ggtaaatggc
gtatgttccc
acggtaaact
tgacgtcaat
ctttcctact
ttggcagtac
ccccattgac
tcgtaacaac
tataagcaga
tgacctccat
gtctgagcag
agactgttcc

atcgcggecg

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900



91

ccaccatgga
gggccccacg
ggcaactcgc
agaagcctcg
acgacccaaa
caggccgtag
atgaaggcaa
atgtgaaggg
aatacgatct
cccacgagaa
gccggttcac
acaacaaagg
ccctctecgt
aagagtggag
ctcagccgcec
ttgaggacaa
ctccccaccg
catatctagc
tggagcgceat
tcgggataaa
cgccagcgga
ccgggaccat
gatttacgga
ctgtgatagg
gcacgtacgt
atactcctga
ggcagacggt
ccaacgcgaa
gatccaacga
gccatgctgce
acgctgaact
cttgcagagt
tgctgetgta

attaccacga

gttcatcccg
ccctacaatt
ccagctgatc
cagaaatcgg
gcaaaagaag
ggagagaatg
agtgatgggc
aactatcgac
tgaatgtgca
acccgagggg
tatcccgacg
acggatggtg
ggtgacgtgg
cctegeectce
ttgcacaccc
cgtgatgaga
ccaaagacgc
tcattgtcct
cagaaatgaa
gacagatgac
cgcggagega
gggacacttt
cagcagaaag
tagggagagg
gcagagcacc
ccgcacgctg
gcggtacaag
ccccaatget
gggactgaca
agtcactaat
cggggaccgt
gccaaaagca
tcctgaccat

ggagtgggtg

acgcaaactt
caagtaatta
tccgcagtca
aaaaacaaga
caaccaccac
tgcatgaaaa
tacgcatgcc
aatgccgatc
cagataccgg
tactataact
ggtgcaggca
gccatcgtcec
aacaaagaca
ccggtcttgt
tgctgctacg
cccggatact
agtactaagg
gactgcggag
gcaacggacg
agccacgatt
gccggattge
attctcgeec
atcagccaca
ttccactctce
gctgccactg
atgacgcagc
tgcaactgcg
aacccaaatg
accacagaca
cacaagaatt
aaaggaaaga
agaaacccta
ccgacactct

acacacCaaga

RU 2702163 C2

tctataacag
gacctagacc
acaaattgac
agcaaaggca
aaaagaagcc
ttgaaaatga
tggtggggga
tggctaaact
tgcacatgaa
ggcatcacgg
agccgggaga
taggaggggc
tcgtcacaaa
gcctgttgge
aaaaggaacc
accagctact
acaattttaa
aagggcattc
gaacgctgaa
ggaccaagct
ttgtaaggac
gatgcccgaa
catgcacaca
gaccacaaca
ctgaggagat
agtctggcaa
gtggctccgg
ccaacccaaa
aagtgatcaa
ggcaatacaa
tccacatccc
cagtaactta
tgtcttaccg
aggaggttac

aaggtaccaa
acgtccacag
catgcgcgceg
gaagaagcag
ggctcaaaag
ttgcatcttc
taaagtaatg
ggcctttaag
gtctgatgec
agcagtgcag
cagcggcaga
caacgaaggt
aattacccct
aaacactaca
ggaaagcacc
aaaagcatcg
tgtctataaa
gtgccacagc
aatccaggtc
gcgctatatg
ttcagcaccg
aggagagacg
cccgttecat
tggtaaagag
agaggtgcat
cgtgaagatc
aggaaacccg
cgccaacccc
taactgcaaa
ctccccttta
attcccattg
cggaaaaaac
taacatggga
cttgaccgtg

CTtpaHuua 90

Crp.: 128

cccecgaccct
aggcaggctg
gtacctcaac
gcgccgcaaa
aagaagaaac
gaagtcaagc
aaaccagcac
cggtcgtcta
tcgaagttta
tattcaggag
ccgatcttcg
gcccgeacgg
gagggagccg
ttccecctget
ttgcgcatge
ctgacttgct
gccacaagac
cctatcgcat
tctttgcaga
gatagccata
tgcacgatca
ctgacagtgg
catgaaccac
ttaccttgca
atgcccccag
acagttaatg
aatgccaatc
aacgctggtg
attgatcagt
gtcccgegea
gcaaacgtga
caagtcacca
caggaaccaa

cctactgagg

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940



92

gtctggaggt
acggtactgc
ctatgactgt
cagtgggaat
gagccactgt
catattacga
ctcttatccc
gctgtaagac
acgaacacgt
gaccgggtta
cactgtcact
agtgctgtgg
ttactggagt
cgcaattgag
cctacagagce
acattaccgt
ttgtcgtggg
aaggcgacgt
gtgacattca
tacagaggcc
agtattggct
ttgcgacaaa
acataccgga
gcgaagtacc
cagctagcaa
aagccgacgt
caagcgccga
accctccaaa
atatatccac
ttgctgttge
gatctagatc
cttccttgac
catcgcattg
agggggagga

cacttggggc
tcatggtcac
agtcattgtg
gtgtgtgtgc
tcccttectg
ggctgeggea
gctggecgec
cctggetttt
aacag---*:c
cagcc_..:g
tgactacatc
tacagcagag
ctacccattt
cgaggcacat
ccacaccgcea
agctgcctac
cccaatgtec
ctacaacatg
aagtcgtaca
agcagcaggc
gaaggaacga
cccggtaaga
tgcggecttt
agcctgceact
gaaaggtaaa
agaagtagag
gtttcgegtg
ggaccacata
aacggcaatg
tgccttaatt
tgctgtgect
cctggaaggt
tctgagtagg
ttgggaagac

aacaacgaac
ccacatgaga
tcggtggect
gcacggcgea
ctcagcctge
tatctatgga
ttgatcgtcc
ttagccgtaa
ccgaacacgg
gtgttggaga
acgtgcgagt
tgcaaggaca
atgtggggcg
gtagagaaat
tcggegtegg
gctaacggtg
tccgectgga
gactacccac
ccggaaagta
acggtacatg
ggagcatcge
gctgtaaatt
actagggttg
cactcctccg
tgtgcagtac
gggaactccc
caagtgtgct
gtcaattacc
tcttgggtyc
ttaattgtgg
tctagttgec
gccacteccca
tgtcattcta

aatagcaggc
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catacaagta
taatcttgta
cgttcgtgct
gatgcattac
tatgctgegt
acgaacagca
tgtgcaactg
tgagcatcgg
tgggagtacc
tggagctaca
acaaaactgt
agagcctacc
gcgcctactg
ctgaatcttg
cgaagctccg
accatgccgt
caccttttga
cttttggcge
aagacgttta
taccatactc
tacagcacac
gcgctgtggg
tcgatgcacc
actttggggg
attcgatgac
agctgcaaat
ccacacaagt
cagcatcaca
agaagattac
tgctatgegt
agccatctgt
ctgtccttte
ttctgggggg
atgctgggga

ctggccgcag
ctattatgag
tctgtcgatg
accatatgaa
cagaacgacc
gccecctgttce
tctgaaactc
tgcccacact
gtataagact
atcagtcacc
catcccctcc
agactacagc
cttttgcgac
caaaacagag
cgtcctttac
cacagtaaag
caacaaaatc
aggaagacca
tgccaacact
tcaggcacca
ggcaccgttc
gaacatacca
ctctgtaacg
cgtcgeeatc
caacgccgtt
atccttctca
acactgcgca
caccaccctt
gggaggagta
gtcgtttage
tgtttgcccc
ctaataaaat
tggggtgagg
tgcggtgggc

CTpaHmua 91

Crp.: 129

atgtctacga
ctgtacccca
gtgggcacag
ttaacaccag
aaggcggceca
tggttgcagg
ttgccatget
gtgagcgegt
cttgtcaaca
ttggaaccaa
ccgtacgtga
tgcaaggtct
gccgaaaata
tttgcatcgg
caaggaaaca
gacgccaagt
gtggtgtaca
ggacaatttg
cagttggtac
tctggcttca
ggttgccaga
atttccatcg
gacatgtcat
atcaaataca
accattcgag
acagccctgg
gccgeatgec
ggggtccagg
ggattaattg
aggcactaag
tccceegtge
gaggaaattg
caggacagca

tctatgggta

3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980



93

cccaggtgct
ttctectgtga
actcatagct
ctcccteect
gcaagatagg
gagagaaatc
gagataggat
tccgcetcaca
ctaatgagtg
aaacctgtcg
tattgggcge
gcgagcggta
cgcaggaaag
gttgctggeg
aagtcagagg
ctcecctegtg
cccttecggga
ggtcgttcge
cttatccggt
agcagccact
gaagtggtgg
gaagccagtt
tggtagcggt
agaagatcct
agggattttg
atgaagtttt
cttaatcagt
actccccgte
aatgataccg
cggaagggcc
ttgttgcegg
cattgctaca
ttcccaacga

cttcggtect

gaagaattga
cacaccctgt
caggagggct
catcagccca
ctattaagtg
atagaatttt
caaagcttgg
attccacaca
agctaactca
tgccagetge
tcttccgcett
tcagctcact
aacatgtgag
tttttccata
tggcgaaacc
cgctctectg
agcgtggcege
tccaagctgg
aactatcgtc
ggtaacagga
cctaactacg
accttcggaa
ggtttttttg
ttgatctttt
gtcatgagat
aaatcaatct
gaggcaccta
gtgtagataa
cgagaaccac
gagcgcagaa
gaagctagag
ggcatcgtgg
tcaaggcgag

ccgatcgttg

ccecggttect
ccacgcecect
ccgccttcaa
ccaaaccaaa
cagagggaga
aaggccatga
cgtaatcatg
acatacgagc
cattaattgc
attaatgaat
cctecgctecac
caaaggcggt
caaaaggcca
ggctecgeec
cgacaggact
ttccgaccct
tttctcatag
gctgtgtgea
ttgagtccaa
ttagcagagc
gctacactag
aaagagttgg
tttgcaagca
ctacggggtc
tatcaaaaag
aaagtatata
tctcagcgat
ctacgatacg
gctcaccgge
gtggtcctge
taagtagttc
tgtcacgctc
ttacatgatc

tcagaagtaa
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cctgggcecag
ggttcttagt
tcccacccge
cctagectcec
gaaaatgcct
tttaaggcca
gtcatagctg
cggaagcata
gttgcgctca
cggccaacgce
tgactcgctg
aatacggtta
gcaaaaggcc
ccctgacgag
ataaagatac
gccgettacc
ctcacgctgt
cgaacccccc
cccggtaaga
gaggtatgta
aagaacagta
tagctcttga
gcagattacg
tgacgctcag
gatcttcacc
tgagtaaact
ctgtctattt
ggagggctta
tccagattta
aactttatcc
gccagttaat
gtcgtttggt
ccccatgttg
gttggccgca

aaagaagcag
tccageccca
taaagtactt
aagagtggga
ccaacatgtg
tcatggccta
tttcctgtgt
aagtgtaaag
ctgcccgett
gcggggagag
cgctcggtceg
tccacagaat
aggaaccgta
catcacaaaa
caggcgtttc
ggatacctgt
aggtatctca
gttcagcecg
cacgacttat
ggcggtgcta
tttggtatct
tccggcaaac
cgcagaaaaa
tggaacgaaa
tagatccttt
tggtctgaca
cgttcatcca
ccatctggec
tcagcaataa
gcctccatcc
agtttgcgea
atggcttcat
tgcaaaaaag

gtgttatcac

CTpaHuua 92

Crp.: 130

gcacatcccc
ctcataggac
ggagcggtct
agaaattaaa
aggaagtaat
agcttgaaag
gaaattgtta
cctggggtgce
tccagtcggg
gcggtttgeg
ttcggetgeg
caggggataa
aaaaggccgc
atcgacgctc
cccctggaag
ccgectttct
gttcggtgta
accgectgege
cgccactggce
cagagttctt
gcgctetget
aaaccaccgc
aaggatctca
actcacgtta
taaattaaaa
gttaccaatg
tagttgcctg
ccagtgctgce
accagccagc
agtctattaa
acgttgttgc
tcagctccgg
cggttagctc
tcatggttat

5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020



94
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ggcagcactg cataattctc ttactgtcat gccatccgta agatgctttt ctgtgactgg
tgagtactca accaagtcat tctgagaata gtgtatgcgg cgaccgagtt gctcttgccc
ggcgtcaata cgggataata ccgcgccaca tagcagaact ttaaaagtgc tcatcattgg
aaaacgttct tcggggcgaa aactctcaag gatcttaccg ctgttgagat ccagttcgat
gtaacccact cgtgcaccca actgatcttc agcatctttt actttcacca gcgtttctgg
gtgagcaaaa acaggaaggc aaaatgccgc aaaaaaggga ataagggcga cacggaaatg
ttgaatactc atactcttcc tttttcaata ttattgaagc atttatcagg gttattgtct
catgagcgga tacatatttg aatgtattta gaaaaataaa caaatagggg ttccgcgcac
atttccccga aaagtgccac ctgacgtcta agaaaccatt attatcatga cattaaccta
taaaaatagg cgtatcacga ggccctttcg ggtcgcgcgt ttcggtgatg acggtgaaaa
cctctgacac atgcagctcc cgttgacggt cacagcttgt ctgtaagcgg atgccgggag
cagacaagcc cgtcagggcg cgtcagcggg tgttggeggg tgtcggggct ggcttaacta
tgcggcatca gagcagattg tactgagagt gcaccataaa attgtaaacg ttaatatttt
gttaaaattc gcgttaaatt tttgttaaat cagctcattt tttaaccaat aggccgaaat
cggcaaaatc ccttataaat caaaagaata gcccgagata gggttgagtg ttgttccagt
ttggaacaag agtccactat taaagaacgt ggactccaac gtcaaagggc gaaaaaccgt
ctatcagggc gatggcccac tacgtgaacc atcacccaaa tcaagttttt tggggtcgag
gtgccgtaaa gcactaaatc ggaaccctaa agggagcccc cgatttagag cttgacgggg
aaagccggeg aacgtggcga gaaaggaagg gaagaaagcg aaaggagcegg gcgctagggce
gctggcaagt gtagcggtca cgctgegecgt aaccaccaca cccgccgcge ttaatgegec
gctacagggc gcgtactatg gttgctttga cgtatgcggt gtgaaatacc gcacagatgc
gtaaggagaa aataccgcat caggcgccat tcgccattca ggctgcgcaa ctgttgggaa
gggcgatcgg tgcgggectc ttcgctatta cgccagetgg cgaaaggggg atgtgctgea
aggcgattaa gttgggtaac gccagggttt tcccagtcac gacgttgtaa aacgacggcc
agtgaattcc atggtctcaa ctttc

<210> 27

<211> 3831

<212> DNA

<213> Artificial

<220>
<223> VLP74_11 (CHI VLP 532 NPNAX6) CHIKV-NPNAX6 sequence only

<400> 27
atggagttca tcccgacgca aactttctat aacagaaggt accaaccccg accctgggec

ccacgcccta caattcaagt aattagacct agaccacgtc cacagaggca ggctgggcaa
ctcgeecage tgatctccge agtcaacaaa ttgaccatgc gcgcggtacc tcaacagaag

cctcgcagaa atcggaaaaa caagaagcaa aggcagaaga agcaggcgcc gcaaaacgac

CTtpanmua 93

Crp.: 131

7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8485

60
120
180
240
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ccaaagcaaa
cgtagggaga
ggcaaagtga
aagggaacta
gatcttgaat
gagaaacccg
ttcactatcc
aaaggacggg
tccgtggtga
tggagcctcg
ccgecttgea
gacaacgtga
caccgccaaa
ctagctcatt
cgcatcagaa
ataaagacag
gcggacgegg
accatgggac
acggacagca
ataggtaggg
tacgtgcaga
cctgaccgea
acggtgcggt
gcgaacccca
aacgagggac
gctgcagtca
gaactcgggg
agagtgccaa
ctgtatcctg
cacgaggagt
gaggtcactt
actgctcatg
actgtagtca

ggaatgtgtg

agaagcaacc
gaatgtgcat
tgggctacgce
tcgacaatgc
gtgcacagat
aggggtacta
cgacgggtgc
tggtggccat
cgtggaacaa
ccctececggt
caccctgcetg
tgagacccgg
gacgcagtac
gtcctgactg
atgaagcaac
atgacagcca
agcgagcecgg
actttattct
gaaagatcag
agaggttcca
gcaccgctgce
cgctgatgac
acaagtgcaa
atgctaaccc
tgacaaccac
ctaatcacaa
accgtaaagg
aagcaagaaa
accatccgac
gggtgacaca
ggggcaacaa
gtcacccaca
ttgtgtcggt
tgtgcgcacg

accacaaaag
gaaaattgaa
atgcctggtg
cgatctggct
accggtgcac
taactggcat
aggcaagccg
cgtcctagga
agacatcgtc
cttgtgcctg
ctacgaaaag
atactaccag
taaggacaat
cggagaaggg
ggacggaacg
cgattggacc
attgcttgta
cgcccgatge
ccacacatgc
ctctcgacca
cactgctgag
gcagcagtct
ctgcggtggc
aaatgccaac
agacaaagtg
gaattggcaa
aaagatccac
ccctacagta
actcttgtct
caagaaggag
cgaaccatac
tgagataatc
ggcctcgttc
gcgcagatge
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aagccggetc
aatgattgca
ggggataaag
aaactggecct
atgaagtctg
cacggagcag
ggagacagcg
ggggccaacg
acaaaaatta
ttggcaaaca
gaaccggaaa
ctactaaaag
tttaatgtct
cattcgtgec
ctgaaaatcc
aagctgcgcet
aggacttcag
ccgaaaggag
acacacccgt
caacatggta
gagatagagg
ggcaacgtga
tccggaggaa
ccaaacgcca
atcaataact
tacaactccc
atcccattcc
acttacggaa
taccgtaaca
gttaccttga
aagtactggc
ttgtactatt
gtgcttctgt

attacaccat

CTpanuua

Crp.: 132

aaaagaagaa
tcttcgaagt
taatgaaacc
ttaagcggtc
atgcctcgaa
tgcagtattc
gcagaccgat
aaggtgcccg
cccectgaggg
ctacattccc
gcaccttgcg
catcgctgac
ataaagccac
acagccctat
aggtctcttt
atatggatag
caccgtgcac
agacgctgac
tccatcatga
aagagttacc
tgcatatgcc
agatcacagt
acccgaatgc
accccaacgce
gcaaaattga
ctttagtccc
cattggcaaa
aaaaccaagt
tgggacagga
ccgtgectac
cgcagatgtc
atgagctgta
cgatggtggg
atgaattaac

94

gaaaccaggc
caagcatgaa
agcacatgtg
gtctaaatac
gtttacccac
aggaggccgg
cttcgacaac
cacggcectc
agccgaagag
ctgctctcag
catgcttgag
ttgctctecc
aagaccatat
cgcattggag
gcagatcggg
ccatacgceca
gatcaccggg
agtgggattt
accacctgtg
ttgcagcacg
cccagatact
taatgggcag
caatcccaac
tggtggatec
tcagtgccat
gcgcaacgcet
cgtgacttgc
caccatgctg
accaaattac
tgagggtctg
tacgaacggt
ccccactatg
cacagcagtg

accaggagcc

300
360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280



actgttccct
tacgaggctg
atcccgcetgg
aagaccctgg
cacgtaacag
ggttacagcc
tcacttgact
tgtggtacag
ggagtctacc
ttgagcgagg
agagcccaca
accgtagctg
gtgggcccaa
gacgtctaca
attcaaagtc
aggccagcag
tggctgaagg
acaaacccgg
ccggatgcgg
gtaccagcct
agcaagaaag
gacgtagaag
gccgagtttc
ccaaaggacc
tccacaacgg
gttgctgect
<210> 28
<211>
<212>
<213>

<220>
<223>

<400> 28

PRT

1277

tcctgctcag
cggcatatct
ccgccttgat
cttttttagc
tgatcccgaa
ccatggtgtt
acatcacgtg
cagagtgcaa
catttatgtg
cacatgtaga
ccgcatcggce
cctacgctaa
tgtccteege
acatggacta
gtacaccgga
caggcacggt
aacgaggagc
taagagctgt
cctttactag
gcactcactc
gtaaatgtgc
tagaggggaa
gcgtgcaagt
acatagtcaa
caatgtcttg
taattttaat

Artificial

cctgctatge
atggaacgaa
cgtcctgtge
cgtaatgagc
cacggtggga
ggagatggag
cgagtacaaa
ggacaagagc
gggcggcegec
gaaatctgaa
gtcggcgaag
cggtgaccat
ctggacacct
cccacctttt
aagtaaagac
acatgtacca
atcgctacag
aaattgcgcet
ggttgtcgat
ctccgacttt
agtacattcg
ctcccagetg
gtgctccaca
ttacccagca
ggtgcagaag
tgtggtgcta
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tgcgtcagaa
cagcagcccc
aactgtctga
atcggtgccc
gtaccgtata
ctacaatcag
actgtcatcc
ctaccagact
tactgctttt
tcttgcaaaa
ctccgegtec
gccgtcacag
tttgacaaca
ggcgcaggaa
gtttatgcca
tactctcagg
cacacggcac
gtggggaaca
gcaccctctg
gggggcgtcg
atgaccaacg
caaatatcct
caagtacact
tcacacacca
attacgggag
tgcgtgtegt

cgaccaaggc
tgttctggtt
aactcttgec
acactgtgag
agactcttgt
tcaccttgga
cctcecccgta
acagctgcaa
gcgacgccga
cagagtttgc
tttaccaagg
taaaggacgc
aaatcgtggt
gaccaggaca
acactcagtt
caccatctgg
cgttcggttg
taccaatttc
taacggacat
ccatcatcaa
ccgttaccat
tctcaacagc
gcgcagecge
ccecttggggt
gagtaggatt
ttagcaggca

ggccacatat
gcaggctctt
atgctgctgt
cgcgtacgaa
caacagaccg
accaacactg
cgtgaagtgc
ggtctttact
aaatacgcaa
atcggectac
aaacaacatt
caagtttgtc
gtacaaaggc
atttggtgac
ggtactacag
cttcaagtat
ccagattgcg
catcgacata
gtcatgcgaa
atacacagct
tcgagaagcc
cctggcaagce
atgccaccct
ccaggatata
aattgttgct

C

VLP74_11 (CHI VLP 532 NPNAX6) amino acid sequence

Met Glu Phe Ile Pro Thr Gln Thr Phe Tyr Asn Arg Arg Tyr Gln Pro
1 5 10 15

Arg Pro Trp Ala Pro Arg Pro Thr Ile GIn val Ile Arg Pro Arg Pro

CTpaHuua 95
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2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3831



97

Arg

Asn

Arg

65

Pro

Lys

Cys

Leu

AsSp

Lys

Ala

Lys

val

225

Ser

Gly

Asn

Glu

Pro

Lys

Lys

Lys

Ile

val

130

Asn

Leu

Phe

val

Pro

210

Ala

val

Ala

Thr

Lys

Gln

35

Leu

Asn

Gln

Pro

Phe

115

Gly

Ala

Glu

Thr

Gln

195

Gly

Ile

val

Glu

Thr

275

Glu

20

Arg

Thr

Lys

Lys

Gly

Glu

ASp

Asp

cys

His

180

Tyr

Asp

val

Thr

Glu

260

Phe

Pro

Gln

Met

Lys

Lys

Arg

val

Lys

Leu

Ala

165

Glu

Ser

Ser

Leu

Trp

Trp

Pro

Glu

Ala

Arg

Gln

70

Gln

Arg

Lys

val

Ala

150

Gln

Lys

Gly

Gly

Gly

Asn

Ser

cys

Ser

Gly

Ala

55

Arg

Pro

Glu

His

Met

135

Lys

Ile

Pro

Gly

Arg

Gly

Lys

Leu

Ser

Thr

Gln

40

val

Gln

Pro

Arg

Glu

120

Lys

Leu

Pro

Glu

200

Pro

Ala

Asp

Ala

Gln

280

Leu

RU 2702163 C2

25

Leu

Pro

Lys

Gln

Met

105

Gly

Pro

Ala

val

Gly

Phe

Ile

Asn

Ile

Leu

265

Pro

Ala

Gln

Lys

Lys

20

cys

Lys

Ala

Phe

His

170

Tyr

Thr

Phe

Glu

val

250

Pro

Pro

Gln

Gln

Gln

75

Lys

Met

val

His

Lys

155

Met

Tyr

Ile

Asp

Gly

Thr

val

Cys

Arg Met Leu
CTpaHuua 96
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Leu

Lys

Ala

Pro

Lys

Met

val

140

Arg

Lys

Asn

Pro

Asn

220

Ala

Lys

Leu

Thr

Glu

Ile

45

Pro

Pro

Ala

Ile

Gly

Lys

ser

Ser

Trp

Thr

205

Lys

Arg

Ile

Cys

Pro

285

Asp

30

Ser

Arg

Gln

Gln

Glu

110

Tyr

Gly

ser

Asp

His

190

Gly

Gly

Thr

Thr

Leu

270

Cys

Asn

Ala

Arg

Asn

Lys

AsSn

Ala

Thr

Lys

Ala

His

Ala

Arg

Ala

Pro

255

Leu

Cys

val

val

Asn

Asp

80

Lys

AsSp

cys

Ile

Tyr

160

ser

Gly

Gly

val

Leu

240

Glu

Ala

Tyr

Met
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305

His

Thr

cys

Gly

385

Ala

Thr

Gly

Thr

Tyr

Pro

val

Gly

Ala

545

Asn

290

Pro

Arg

Arg

His

Thr

370

ser

Asp

Ile

Glu

Cys

450

Phe

val

Pro

Lys

Gly

Asn

Glu

Gly

Gln

Pro

Ser

355

Leu

His

Ala

Thr

Thr

435

Thr

His

GIn

Asp

Ile

515

Ser

Pro

Gly

Tyr

Arg

Tyr

340

Pro

Lys

Asp

Glu

Gly

Leu

His

ser

Ser

Thr

500

Thr

Gly

Asnh

Leu

Tyr

Arg

325

Leu

Ile

Ile

Trp

Arg

Thr

Thr

Pro

Arg

Thr

485

Pro

val

Gly

Ala

Thr

Gln

310

sSer

Ala

Ala

Gln

Thr

390

Ala

Met

val

Phe

Pro

470

Ala

Asp

Asn

Asn

Asn

550

Thr

295

Leu

Thr

His

Leu

val

375

Lys

Gly

Gly

Gly

His

455

Gln

Ala

Arg

Gly

Pro

535

Pro

Thr

Leu

Lys

cys

Glu

360

ser

Leu

Leu

His

Phe

440

His

His

Thr

Thr

Gln

520

Asn

Asn

Asp

Lys

Asp

Pro

345

Arg

Leu

Arg

Leu

Phe

425

Thr

Glu

Gly

Ala

Leu

505

Thr

Ala

Ala

RU 2702163 C2

Ala

Asn

330

Asp

Ile

Gln

Tyr

val

410

Ile

Asp

Pro

Lys

Glu

490

Met

val

Asn

Asn

ser

315

Phe

Cys

Arg

Ile

Met

395

Arg

Leu

Ser

Pro

Glu

475

Glu

Thr

Arg

Pro

Pro
555

Lys val 1le
CTpaHuua 97
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300

Leu

Asn

Gly

Asn

Gly

Asp

Thr

Ala

Arg

val

460

Leu

Ile

Gln

Tyr

Asn

540

Asn

Asn

Thr

val

Glu

Glu

365

Ile

Ser

Ser

Arg

Lys

Ile

Pro

Glu

Gln

Lys

Ala

Ala

Asn

Cys

Tyr

Gly

Ala

Lys

His

Ala

Cys

430

Ile

Gly

cys

val

ser

510

cys

Asn

Gly

cys

Ser

Lys

His

Thr

Thr

Thr

Pro

415

Pro

ser

Arg

Ser

His

495

Gly

Ash

Pro

Gly

Lys

Pro

320

Ala

Ser

Asp

Asp

Pro

400

Cys

Lys

His

Glu

Thr

480

Met

Asn

cys

Asn

Ser

560

Ile
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Asp

ser

Ile

Ala

625

Leu

Glu

Leu

Pro

His

705

Thr

Gly

Pro

Leu

Ala

785

Ile

Pro

Ala

Gln

Pro

His

610

Arg

Tyr

Pro

Thr

Tyr

690

Pro

val

Thr

Tyr

Cys

Tyr

Pro

Cys

His

cys

Leu

595

Ile

Asn

Pro

Asn

val

675

Lys

His

val

Ala

Glu

755

cys

Leu

Leu

cys

Thr

His

580

val

Pro

Pro

Asp

Tyr

660

Pro

Tyr

Glu

Ile

val

740

Leu

val

Trp

Ala

Cys

820

val

565

Ala

Pro

Phe

Thr

His

645

His

Thr

Trp

Ile

val

725

Gly

Thr

Arg

Asn

Ala

805

Lys

ser

Ala

Arg

Pro

val

630

Pro

Glu

Glu

Pro

Ile

710

ser

Met

Pro

Thr

Glu

790

Leu

Thr

Ala

val

Asn

Leu

615

Thr

Thr

Glu

Gly

Gln

695

Leu

val

Cys

Gly

Thr

775

Gln

Ile

Leu

Tyr

Thr

Ala

600

Ala

Tyr

Leu

Trp

Leu

680

Met

Tyr

Ala

val

Ala

760

Lys

Gln

val

Ala

Glu

RU 2702163 C2

Asn

585

Glu

Asn

Gly

Leu

val

665

Glu

Ser

Tyr

ser

cys

745

Thr

Ala

Pro

Leu

Phe
825

570

His

Leu

val

Lys

ser

650

Thr

val

Thr

Tyr

Phe

730

Ala

val

Ala

Leu

cys

810

Leu

Lys

Gly

Thr

Asn

635

Tyr

His

Thr

Asn

Glu

715

val

Arg

Pro

Thr

Phe

795

Asn

Ala

His val Thr
CtpaHvua 98
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Asn

Asp

Cys

620

Gln

Arg

Lys

Trp

Gly

Leu

Leu

Arg

Phe

Tyr

780

Trp

Cys

val

val

Trp

605

Arg

val

Asn

Lys

Gly

Thr

Tyr

Leu

Arg

Leu

765

Tyr

Leu

Leu

Met

Ile

Gln

590

Lys

val

Thr

Met

Glu

670

Asn

Ala

Pro

ser

cys

Leu

Glu

GlIn

Lys

ser

830

Pro

575

Tyr

Gly

Pro

Met

Gly

val

Asn

His

Thr

Met

735

Ile

ser

Ala

Ala

Leu

815

Ile

Asn

Asn

Lys

Lys

Leu

640

GlIn

Thr

Glu

Gly

Met

720

val

Thr

Leu

Ala

Leu

800

Leu

Gly

Thr
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835 840 845

val Gly val Pro Tyr Lys Thr Leu val Asn Arg Pro Gly Tyr Ser Pro
850 855 860

Met val Leu Glu Met Glu Leu GIn Ser val Thr Leu Glu Pro Thr Leu
865 870 875 880

Ser Leu Asp Tyr Ile Thr Cys Glu Tyr Lys Thr val Ile Pro Ser Pro
885 890 895

Tyr val Lys Cys Cys Gly Thr Ala Glu Cys Lys Asp Lys Ser Leu Pro
900 905 910

Asp Tyr Ser Cys Lys val Phe Thr Gly val Tyr Pro Phe Met Trp Gly
915 920 925

Gly Ala Tyr Cys Phe Cys Asp Ala Glu Asn Thr GIn Leu Ser Glu Ala
930 935 940

His val Glu Lys Ser Glu Ser Cys Lys Thr Glu Phe Ala Ser Ala Tyr
945 950 955 960

Arg Ala His Thr Ala Ser Ala Ser Ala Lys Leu Arg val Leu Tyr Gln
965 970 975

Gly Asn Asn Ile Thr val Ala Ala Tyr Ala Asn Gly Asp His Ala val
980 985 990

Thr val Lys Asp Ala Lys Phe val val Gly Pro Met Ser Ser Ala Trp
995 000 1

Thr Pro Phe Asp Asn Lys Ile Vval val Tyr Lys Gly Asp val Tyr
1010 1015 1020

Ash Met Asp Tyr Pro Pro Phe Gly Ala Gly Arg Pro Gly GIn Phe
1025 1030 1035

Gly Asp 1Ile Gln Ser Arg Thr Pro Glu Ser Lys Asp Val Tyr Ala
1040 1045 1050

Asn Thr GIn Leu val Leu GIn Arg Pro Ala Ala Gly Thr val His
1055 1060 1065

val Pro Tyr Ser Gln Ala Pro Ser Gly Phe Lys Tyr Trp Leu Lys
1070 1075 1080

Glu Arg Gly Ala Ser Leu Gln His Thr Ala Pro Phe Gly Cys GIn
1085 1090 1095

ITe Ala Thr Asn Pro val Arg Ala val Asn Cys Ala val Gly Asn
CTtpaHuua 99

100

Crp.: 137



101

1100

Ile Pro 1Ile Ser
1115

val Asp Ala Pro
1130

Cys Thr His ser
1145

Thr Ala Ser Lys
1160

Ala val Thr Ile
1175

Gln Leu Gln Ile
1190

Arg val Gln val
1205

His Pro Pro Lys
1220

Thr Leu Gly val
1235

GIn Lys 1Ile Thr
1250

Leu Ile Leu Ile
1265

<210> 29

<211> 8713
<212> DNA

<213> Artificial

<220>

<223> VLP78_11 (CHI VLP 532 NPNAx25) whole

<400> 29

gaattcccat tgcatacgtt
ccaacattac cgccatgttg
gggtcattag ttcatagccc
ccgectgget gaccgcccaa
atagtaacgc caatagggac

gcccacttgg cagtacatca

Ile

ser

Ser

Lys

Arg

Ser

Cys

AsSp

Gln

Gly

val

1105

Asp Ile
1120

val Thr
1135

Asp Phe
1150

Gly Lys
1165

Glu Ala
1180

Phe Ser
1195

Ser Thr
1210

His Ile
1225

Asp Ile
1240

Gly val
1255

val Leu
1270

Pro

Asp

Gly

Cys

ASp

Thr

Gln

val

ser

Gly

cys

gtatccatat

acattgatta

atatatggag

cgacccccgc

tttccattga

agtgtatcat

RU 2702163 C2

Asp

Met

Gly

Ala

val

Ala

val

Asn

Thr

Leu

val

cataatatgt
ttgactagtt
ttccgegtta
ccattgacgt
cgtcaatggg

atgccaagta

Ala Ala

ser Cys

val Ala

val His

Glu val

Leu Ala

His Cys

Tyr Pro

Thr Ala

Ile val

Ser Phe

1110

Phe
1125

Glu
1140

Ile
1155

ser
1170

Glu
1185

ser
1200

Ala
1215

Ala
1230

Met
1245

Ala
1260

ser
1275

CTtpanuua 100
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Thr

val

Ile

Met

Gly

Ala

Ala

ser

Ser

val

Arg

sequence

acatttatat
attaatagta
cataacttac
caataatgac
tggagtattt

cgcceccctat

Arg val

Pro Ala

Lys Tyr

Thr Asn

Asn Ser

Glu Phe

Ala Cys

His Thr

Trp val

Ala Ala

His

tggctcatgt
atcaattacg
ggtaaatggc
gtatgttccc
acggtaaact

tgacgtcaat

60
120
180
240
300
360
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gacggtaaat
tggcagtaca
atcaatgggc
gtcaatggga
tccgeeccat
gctcgtttag
agaagacacc
tactcgttgc
tttccatggg
ccaccatgga
gggccccacg
ggcaactcge
agaagcctcg
acgacccaaa
caggccgtag
atgaaggcaa
atgtgaaggg
aatacgatct
cccacgagaa
gcecggttcac
acaacaaagg
ccctctecgt
aagagtggag
ctcagccgcec
ttgaggacaa
ctccccaccg
catatctagc
tggagcgeat
tcgggataaa
cgccagegga
ccgggaccat
gatttacgga
ctgtgatagg
gcacgtacgt

ggcccgectg
tctacgtatt
gtggatagcg
gtttgttttg
tgacgcaaat
tgaaccgtca
gggaccgatc
tgccgegege
tcttttctge
gttcatcccg
ccctacaatt
ccagctgatc
cagaaatcgg
gcaaaagaag
ggagagaatg
agtgatgggc
aactatcgac
tgaatgtgca
acccgagggg
tatcccgacg
acgggtggtg
ggtgacgtgg
cctegecctce
ttgcacaccc
cgtgatgaga
ccaaagacgc
tcattgtcct
cagaaatgaa
gacagatgac
cgcggagega
gggacacttt
cagcagaaag
tagggagagg

gcagagcacc

gcattatgcc
agtcatcgct
gtttgactca
gcaccaaaat
gggcggtagg
gatcgcctgg
cagcctecgt
gccaccagac
agtcaccgtc
acgcaaactt
caagtaatta
tccgcagtca
aaaaacaaga
caaccaccac
tgcatgaaaa
tacgcatgcc
aatgccgatc
cagataccgg
tactataact
ggtgcaggca
gccatcgtcc
aacaaagaca
ccggtcttgt
tgctgctacg
cccggatact
agtactaagg
gactgcggag
gcaacggacg
agccacgatt
gccggattge
attctcgccc
atcagccaca
ttccactctce

gctgccactg

RU 2702163 C2

cagtacatga
attaccatgg
cggggatttc
caacgggact
cgtgtacggt
agacgccatc
taacggtgga
ataatagctg
gtcgacacgt
tctataacag
gacctagacc
acaaattgac
agcaaaggca
aaaagaagcc
ttgaaaatga
tggtggggga
tggctaaact
tgcacatgaa
ggcatcacgg
agccgggaga
taggaggggc
tcgtcacaaa
gectgttggce
aaaaggaacc
accagctact
acaattttaa
aagggcattc
gaacgctgaa
ggaccaagct
ttgtaaggac
gatgcccgaa
catgcacaca
gaccacaaca

ctgaggagat

ccttatggga
tgatgcggtt
caagtctcca
ttccaaaatg
gggaggtcta
cacgctgttt
gggcagtgta
acagactaac
gtgatcagat
aaggtaccaa
acgtccacag
catgcgecgeg
gaagaagcag
ggctcaaaag
ttgcatcttc
taaagtaatg
ggcctttaag
gtctgatgec
agcagtgcag
cagcggcaga
caacgaaggt
aattacccct
aaacactaca
ggaaagcacc
aaaagcatcg
tgtctataaa
gtgccacagc
aatccaggtc
gcgctatatg
ttcagcaccg
aggagagacg
cccgttecat
tggtaaagag
agaggtgcat

CTpaHvua 101
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ctttcctact
ttggcagtac
ccccattgac
tcgtaacaac
tataagcaga
tgacctccat
gtctgagcag
agactgttcc
atcgcggcecg
ccccgaccect
aggcaggctg
gtacctcaac
gcgccgcaaa
aagaagaaac
gaagtcaagc
aaaccagcac
cggtcgtcta
tcgaagttta
tattcaggag
ccgatcttcg
gceccgeacgg
gagggagccg
ttcccctget
ttgcgcatge
ctgacttgct
gccacaagac
cctatcgceat
tctttgcaga
gatagccata
tgcacgatca
ctgacagtgg
catgaaccac
ttaccttgca

atgcccccag

420

480

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
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atactcctga
ggcagacggt
ccaacgcgaa
caaacgccaa
caaacgccaa
ctaacgctaa
ccaacgccaa
gactgacaac
tcactaatca
gggaccgtaa
caaaagcaag
ctgaccatcc
agtgggtgac
cttggggcaa
atggtcaccc
tcattgtgtc
gtgtgtgcgce
ccttcctget
ctgcggcata
tggccgectt
tggctttttt
cagtgatccc
gccccatggt
actacatcac
cagcagagtg
acccatttat
aggcacatgt
acaccgcatc
ctgcctacge
caatgtcctc
acaacatgga
gtcgtacacc
cagcaggcac

aggaacgagg

ccgcacgcetg
gcggtacaag
ccccaacget
cccgaatgcec
ccccaacget
tcccaacgea
cccgaacgcet
cacagacaaa
caagaattgg
aggaaagatc
aaaccctaca
gacactcttg
acacaagaag
caacgaacca
acatgagata
ggtggcctcg
acggcgcaga
cagcctgcta
tctatggaac
gatcgtcctg
agccgtaatg
gaacacggtg
gttggagatg
gtgcgagtac
caaggacaag
gtggggcggc
agagaaatct
ggcgtcggeg
taacggtgac
cgcctggaca
ctacccacct
ggaaagtaaa
ggtacatgta

agcatcgcta

atgacgcagc
tgcaactgcg
aaccccaacg
aatcccaacg
aatccaaacg
aatcccaatg
aacccgaacg
gtgatcaata
caatacaact
cacatcccat
gtaacttacg
tcttaccgta
gaggttacct
tacaagtact
atcttgtact
ttcgtgctte
tgcattacac
tgctgegtca
gaacagcagc
tgcaactgtc
agcatcggtg
ggagtaccgt
gagctacaat
aaaactgtca
agcctaccag
gcctactget
gaatcttgca
aagctccgeg
catgccgtca
ccttttgaca
tttggcgcag
gacgtttatg
ccatactctc

cagcacacgg
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agtctggcaa
gtggctccgg
ccaatccgaa
cgaaccccaa
ccaaccctaa
ctaatccgaa
ctaatcccaa
actgcaaaat
cccectttagt
tcccattgge
gaaaaaacca
acatgggaca
tgaccgtgcec
ggccgcagat
attatgagct
tgtcgatggt
catatgaatt
gaacgaccaa
ccctgttctg
tgaaactctt
cccacactgt
ataagactct
cagtcacctt
tcecctecece
actacagctg
tttgcgacgce
aaacagagtt
tcctttacca
cagtaaagga
acaaaatcgt
gaagaccagg
ccaacactca
aggcaccatc

caccgttcgg

cgtgaagatc
aggaaacccg
tgcaaacccg
tgctaaccca
cgccaatccc
cgcgaaccct
cgccggtgga
tgatcagtgc
cccgegeaac
aaacgtgact
agtcaccatg
ggaaccaaat
tactgagggt
gtctacgaac
gtaccccact
gggcacagca
aacaccagga
ggcggecaca
gttgcaggct
gccatgetge
gagcgecgtac
tgtcaacaga
ggaaccaaca
gtacgtgaag
caaggtcttt
cgaaaatacg
tgcatcggec
aggaaacaac
cgccaagttt
ggtgtacaaa
acaatttggt
gttggtacta
tggcttcaag
ttgccagatt

CTpaHuua 102

Crp.: 140

acagttaatg
aatgccaatc
aacgttgacc
aatgccaacc
aacgcgaatc
aatgcaaacc
tccaacgagg
catgctgcag
gctgaactcg
tgcagagtgc
ctgctgtatc
taccacgagg
ctggaggtca
ggtactgctc
atgactgtag
gtgggaatgt
gccactgttc
tattacgagg
cttatccege
tgtaagaccc
gaacacgtaa
ccgggttaca
ctgtcacttg
tgctgtggta
actggagtct
caattgagcg
tacagagccc
attaccgtag
gtcgtgggec
ggcgacgtct
gacattcaaa
cagaggccag
tattggctga

gcgacaaacc

2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
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cggtaagagc
cggcctttac
cctgcactca
aaggtaaatg
aagtagaggg
ttcgcgtgea
accacatagt
cggcaatgtc
ccttaatttt
ctgtgccttc
tggaaggtgc
tgagtaggtg
gggaagacaa
agaattgacc
caccctgtcc
ggagggctcc
tcagcccacc
attaagtgca
agaattttaa
aagcttggeg
tccacacaac
ctaactcaca
ccagctgcat
ttccgettec
agctcactca
catgtgagca
tttccatagg
gcgaaacccg
ctctectgtt
cgtggegett
caagctgggc
ctatcgtctt
taacaggatt

taactacggc

tgtaaattgc
tagggttgtc
ctcctccgac
tgcagtacat
gaactcccag
agtgtgctcc
caattaccca
ttgggtgcag
aattgtggtg
tagttgccag
cactcccact
tcattctatt
tagcaggcat
cggttcctce
acgcccctgg
gccttcaatc
aaaccaaacc
gagggagaga
ggccatgatt
taatcatggt
atacgagccg
ttaattgcgt
taatgaatcg
tcgctcactg
aaggcggtaa
aaaggccagce
ctcecgeeccc
acaggactat
ccgaccctge
tctcataget
tgtgtgcacg
gagtccaacc
agcagagcga

tacactagaa

gctgtgggga
gatgcaccct
tttgggggcy
tcgatgacca
ctgcaaatat
acacaagtac
gcatcacaca
aagattacgg
ctatgcgtgt
ccatctgttg
gtcctttect
ctggggggty
gctggggatg
tgggccagaa
ttcttagttc
ccacccgcta
tagcctccaa
aaatgcctcc
taaggccatc
catagctgtt
gaagcataaa
tgcgctcact
gccaacgcge
actcgctgceg
tacggttatc
aaaaggccag
ctgacgagca
aaagatacca
cgcttaccgg
cacgctgtag
aacccccegt
cggtaagaca
ggtatgtagg
gaacagtatt

RU 2702163 C2

acataccaat
ctgtaacgga
tcgccatcat
acgccgttac
ccttctcaac
actgcgecagce
ccacccttgg
gaggagtagg
cgtttagcag
tttgccectce
aataaaatga
gggtggggca
cggtgggctc
agaagcaggc
cagccccact
aagtacttgg
gagtgggaag
aacatgtgag
atggcctaag
tcctgtgtga
gtgtaaagcc
gceccgetttc
ggggagaggc
ctcggtcgtt
cacagaatca
gaaccgtaaa
tcacaaaaat
ggcgtttccc
atacctgtcc
gtatctcagt
tcagcecgac
cgacttatcg
cggtgctaca
tggtatctgc

ttccatcgac
catgtcatgc
caaatacaca
cattcgagaa
agccctggea
cgcatgccac
ggtccaggat
attaattgtt
gcactaagga
cccegtgect
ggaaattgca
ggacagcaag
tatgggtacc
acatcccctt
cataggacac
agcggtctct
aaattaaagc
gaagtaatga
cttgaaagga
aattgttatc
tggggtgcct
cagtcgggaa
ggtttgcgta
cggctgegge
ggggataacg
aaggccgegt
cgacgctcaa
cctggaagct
gcectttetec
tcggtgtagg
cgctgcgect
ccactggcag
gagttcttga
gctctgctga

CtpaHuya 103

Crp.: 141

ataccggatg
gaagtaccag
gctagcaaga
gccgacgtag
agcgccgagt
cctccaaagg
atatccacaa
gctgttgctg
tctagatctg
tccttgacce
tcgcattgtc
ggggaggatt
caggtgctga
ctctgtgaca
tcatagctca
ccctcecteca
aagataggct
gagaaatcat
gataggatca
cgctcacaat
aatgagtgag
acctgtcgtg
ttgggcgcte
gagcggtatc
caggaaagaa
tgctggegtt
gtcagaggtg
ccctegtgeg
cttcgggaag
tcgttcgctc
tatccggtaa
cagccactgg
agtggtggcc
agccagttac

4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
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cttcggaaaa
tttttttgtt
gatcttttct
catgagatta
atcaatctaa
ggcacctatc
gtagataact
agaaccacgc
gcgcagaagt
agctagagta
catcgtggtg
aaggcgagtt
gatcgttgtc
taattctctt
caagtcattc
ggataatacc
ggggcgaaaa
tgcacccaac
aggaaggcaa
actcttcctt
catatttgaa
agtgccacct
tatcacgagg
gcagctcceg
tcagggcgceg
gcagattgta
gttaaatttt
ttataaatca
tccactatta
tggcccacta
actaaatcgg
cgtggcgaga
agcggtcacg
gtactatggt

agagttggta
tgcaagcagc
acggggtctg
tcaaaaagga
agtatatatg
tcagcgatct
acgatacggg
tcaccggcete
ggtcctgcaa
agtagttcgce
tcacgctcgt
acatgatccc
agaagtaagt
actgtcatgc
tgagaatagt
gcgccacata
ctctcaagga
tgatcttcag
aatgccgcaa
tttcaatatt
tgtatttaga
gacgtctaag
cccttteggg
ttgacggtca
tcagcgggtg
ctgagagtgc
tgttaaatca
aaagaatagc
aagaacgtgg
cgtgaaccat
aaccctaaag
aaggaaggga
ctgcgegtaa
tgctttgacg

gctcttgatc
agattacgcg
acgctcagtg
tcttcaccta
agtaaacttg
gtctatttcg
agggcttacc
cagatttatc
ctttatccge
cagttaatag
cgtttggtat
ccatgttgtg
tggccgcagt
catccgtaag
gtatgcggcg
gcagaacttt
tcttaccget
catcttttac
aaaagggaat
attgaagcat
aaaataaaca
aaaccattat
tcgegegttt
cagcttgtct
ttggcgggty
accataaaat
gctcattttt
ccgagatagg
actccaacgt
cacccaaatc
ggagcccccg
agaaagcgaa
ccaccacacc

tatgcggtgt
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cggcaaacaa
cagaaaaaaa
gaacgaaaac
gatcctttta
gtctgacagt
ttcatccata
atctggeecc
agcaataaac
ctccatccag
tttgcgcaac
ggcttcattc
caaaaaagcg
gttatcactc
atgcttttct
accgagttgce
aaaagtgctc
gttgagatcc
tttcaccage
aagggcgaca
ttatcagggt
aataggggtt
tatcatgaca
cggtgatgac
gtaagcggat
tcggggctgg
tgtaaacgtt
taaccaatag
gttgagtgtt
caaagggcga
aagttttttg
atttagagct
aggagcgggc
cgcecgegett

gaaataccgc

accaccgctg
ggatctcaag
tcacgttaag
aattaaaaat
taccaatgct
gttgcctgac
agtgctgcaa
cagccagcecg
tctattaatt
gttgttgcca
agctccggtt
gttagctcect
atggttatgg
gtgactggtg
tcttgeccgg
atcattggaa
agttcgatgt
gtttctgggt
cggaaatgtt
tattgtctca
ccgcgecacat
ttaacctata
ggtgaaaacc
gccgggagca
cttaactatg
aatattttgt
gccgaaatcg
gttccagttt
aaaaccgtct
gggtcgaggt
tgacggggaa
gctagggcegce
aatgcgccge

acagatgcegt

CtpaHuua 104

Crp.: 142

gtagcggtgg
aagatccttt
ggattttggt
gaagttttaa
taatcagtga
tcccegtegt
tgataccgcg
gaagggccga
gttgccggga
ttgctacagg
cccaacgatc
tcggtectec
cagcactgca
agtactcaac
cgtcaatacg
aacgttcttc
aacccactcg
gagcaaaaac
gaatactcat
tgagcggata
ttccccgaaa
aaaataggcg
tctgacacat
gacaagcccg
cggcatcaga
taaaattcgc
gcaaaatccc
ggaacaagag
atcagggcga
gccgtaaagce
agccggegaa
tggcaagtgt
tacagggcgc

aaggagaaaa

6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520



106
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taccgcatca ggcgccattc gccattcagg ctgcgcaact gttgggaagg gcgatcggtg

cgggcctctt cgctattacg ccagctggcg aaagggggat gtgctgcaag gcgattaagt

tgggtaacgc cagggttttc ccagtcacga cgttgtaaaa cgacggccag tgaattccat

ggtctcaact ttc

<210> 30
<211> 4059
<212> DNA

<213> Artificial
<220>

<223> VLP78_11 (CHI VLP 532 NPNAX25) CHIKV-NPNAX25 sequence only

<400> 30
atggagttca tcccgacgca

ccacgcccta caattcaagt
ctcgcccage tgatctccge
cctcgcagaa atcggaaaaa
ccaaagcaaa agaagcaacc
cgtagggaga gaatgtgcat
ggcaaagtga tgggctacgc
aagggaacta tcgacaatgc
gatcttgaat gtgcacagat
gagaaacccg aggggtacta
ttcactatcc cgacgggtgc
aaaggacggg tggtggccat
tccgtggtga cgtggaacaa
tggagcctcg ccctceccggt
ccgecttgea caccctgetg
gacaacgtga tgagacccgg
caccgccaaa gacgcagtac
ctagctcatt gtcctgactg
cgcatcagaa atgaagcaac
ataaagacag atgacagcca
gcggacgcgg agcgagccgg
accatgggac actttattct
acggacagca gaaagatcag
ataggtaggg agaggttcca
tacgtgcaga gcaccgctge

aacagaaggt accaaccccg
agaccacgtc cacagaggca
ttgaccatgc gcgcggtacc
aggcagaaga agcaggcgcec
aagccggctc aaaagaagaa
aatgattgca tcttcgaagt
ggggataaag taatgaaacc
aaactggcct ttaagcggtc
atgaagtctg atgcctcgaa
cacggagcag tgcagtattc
ggagacagcg gcagaccgat
ggggccaacg aaggtgcccg
acaaaaatta cccctgaggg
ttggcaaaca ctacattccc
gaaccggaaa gcaccttgcg
ctactaaaag catcgctgac
tttaatgtct ataaagccac
cattcgtgcc acagccctat
ctgaaaatcc aggtctcttt
aagctgcgct atatggatag
aggacttcag caccgtgcac
ccgaaaggag agacgctgac
acacacccgt tccatcatga
caacatggta aagagttacc
gagatagagg tgcatatgcc

CTpaHuua 105

Crp.: 143

accctgggec
ggctgggcaa
tcaacagaag
gcaaaacgac
gaaaccaggc
caagcatgaa
agcacatgtg
gtctaaatac
gtttacccac
aggaggccgg
cttcgacaac
cacggccctc
agccgaagag
ctgctcteag
catgcttgag
ttgctctecc
aagaccatat
cgcattggag
gcagatcggg
ccatacgcca
gatcaccggg
agtgggattt
accacctgtg
ttgcagcacg

cccagatact

8580
8640
8700
8713

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500



107

cctgaccgca
acggtgcggt
gcgaacccca
gccaacccga
gccaacccca
gctaatccca
gccaacccga
acaaccacag
aatcacaaga
cgtaaaggaa
gcaagaaacc
catccgacac
gtgacacaca
ggcaacaacg
cacccacatg
gtgtcgatgg
tgcgcacggce
ctgctcagcec
gcatatctat
gccttgatcg
tttttagccg
atcccgaaca
atggtgttgg
atcacgtgcg
gagtgcaagg
tttatgtggg
catgtagaga
gcatcggegt
tacgctaacg
tcctecgect
atggactacc
acaccggaaa
ggcacggtac
cgaggagcat

cgctgatgac
acaagtgcaa
acgctaaccc
atgccaatcc
acgctaatcc
acgcaaatcc
acgctaaccc
acaaagtgat
attggcaata
agatccacat
ctacagtaac
tcttgtctta
agaaggaggt
aaccatacaa
agataatctt
cctegttegt
gcagatgcat
tgctatgctg
ggaacgaaca
tcctgtgcaa
taatgagcat
cggtgggagt
agatggagct
agtacaaaac
acaagagcct
gcggcgecta
aatctgaatc
cggcgaagct
gtgaccatgc
ggacaccttt
caccttttgg
gtaaagacgt
atgtaccata

cgctacagca

gcagcagtct
ctgcggtgge
caacgccaat
caacgcgaac
aaacgccaac
caatgctaat
gaacgctaat
caataactgc
caactccect
cccattccca
ttacggaaaa
ccgtaacatg
taccttgacc
gtactggccg
gtactattat
gcttctgteg
tacaccatat
cgtcagaacg
gcagcccctg
ctgtctgaaa
cggtgcccac
accgtataag
acaatcagtc
tgtcatcccc
accagactac
ctgcttttgc
ttgcaaaaca
ccgegtectt
cgtcacagta
tgacaacaaa
cgcaggaaga
ttatgccaac
ctctcaggca

cacggcaccg
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ggcaacgtga
tccggaggaa
ccgaatgcaa
cccaatgcta
cctaacgcca
ccgaacgcga
cccaacgecg
aaaattgatc
ttagtcccge
ttggcaaacg
aaccaagtca
ggacaggaac
gtgcctactg
cagatgtcta
gagctgtacc
atggtgggca
gaattaacac
accaaggcgg
ttctggttgc
ctcttgccat
actgtgagcg
actcttgtca
accttggaac
tcceegtacg
agctgcaagg
gacgccgaaa
gagtttgcat
taccaaggaa
aaggacgcca
atcgtggtgt
ccaggacaat
actcagttgg
ccatctggct
ttcggttgcec

agatcacagt
acccgaatgce
acccgaacgt
acccaaatgc
atcccaacgc
accctaatgc
gtggatccaa
agtgccatgc
gcaacgctga
tgacttgcag
ccatgctgcet
caaattacca
agggtctgga
cgaacggtac
ccactatgac
cagcagtggg
caggagccac
ccacatatta
aggctcttat
gctgctgtaa
cgtacgaaca
acagaccggg
caacactgtc
tgaagtgctg
tctttactgg
atacgcaatt
cggcctacag
acaacattac
agtttgtcgt
acaaaggcga
ttggtgacat
tactacagag
tcaagtattg
agattgcgac

CTtpaHuua 106

Crp.: 144

taatgggcag
caatcccaac
tgacccaaac
caacccaaac
gaatcctaac
aaaccccaac
cgagggactg
tgcagtcact
actcggggac
agtgccaaaa
gtatcctgac
cgaggagtgg
ggtcacttgg
tgctcatggt
tgtagtcatt
aatgtgtgtg
tgttccctte
cgaggctgceg
cccgetggec
gaccctggct
cgtaacagtg
ttacagcccc
acttgactac
tggtacagca
agtctaccca
gagcgaggca
agcccacacc
cgtagctgec
gggcccaatg
cgtctacaac
tcaaagtcgt
gccagcagca
gctgaaggaa

aaacccggta

1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
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agagctgtaa attgcgctgt ggggaacata ccaatttcca tcgacatacc ggatgcggcc 3600
tttactaggg ttgtcgatgc accctctgta acggacatgt catgcgaagt accagcctgce 3660
actcactcct ccgactttgg gggcgtcgec atcatcaaat acacagctag caagaaaggt 3720
aaatgtgcag tacattcgat gaccaacgcc gttaccattc gagaagccga cgtagaagta 3780
gaggggaact cccagctgca aatatccttc tcaacagccc tggcaagcgc cgagtttcgce 3840
gtgcaagtgt gctccacaca agtacactgc gcagccgcat gccaccctcc aaaggaccac 3900
atagtcaatt acccagcatc acacaccacc cttggggtcc aggatatatc cacaacggca 3960
atgtcttggg tgcagaagat tacgggagga gtaggattaa ttgttgctgt tgctgcctta 4020
attttaattg tggtgctatg cgtgtcgttt agcaggcac 4059
<210> 31

<211> 1353

<212> PRT

<213> Artificial

<220>

<223> VLP78_11 (CHI VLP 532 NPNAx25) amino acid sequence

<400> 31

Met Glu Phe I1e Pro Thr GIn Thr Phe Tyr Asn Arg Arg Tyr Gln Pro
1 5 10 15

Arg Pro Trp Ala Pro Arg Pro Thr Ile Gln val Ile Arg Pro Arg Pro
20 25 30

Arg Pro Gln Arg Gln Ala Gly Gln Leu Ala GIn Leu Ile Ser Ala val
35 40 45

Asn Lys Leu Thr Met Arg Ala val Pro GIn Gln Lys Pro Arg Arg Asn

Arg Lys Asn Lys Lys Gln Arg GIn Lys Lys GIn Ala Pro Gln Asn Asp
65 70 75 80

Pro Lys GIn Lys Lys GIn Pro Pro GIn Lys Lys Pro Ala Gln ;ys Lys
8

Lys Lys Pro Gly Arg Arg Glu Arg Met Cys Met Lys Ile Glu Asn Asp
100 105 110

cys Ile Phe Glu val Lys His Glu Gly Lys val Met Gly Tyr Ala Cys
115 120 125

Leu val Gly Asp Lys val Met Lys Pro Ala His val Lys Gly Thr Ile
130 135 140

Asp Ash Ala Asp Leu Ala Lys Leu Ala Phe Lys Arg Ser Ser Lys Tyr
145 150 155 160

CTpaHuua 107

108

Crp.: 145



109

Asp

Lys

Ala

Lys

val

225

sSer

Gly

Asn

Glu

305

His

Thr

Cys

Gly

Thr

Leu

Phe

val

Pro

210

Ala

val

Ala

Thr

Lys

Pro

Arg

Arg

His

Thr

370

Ser

Asp

Ile

Glu

Thr

Gln

195

Gly

Ile

val

Glu

Thr

275

Glu

Gly

Gln

Pro

ser

355

Leu

His

Ala

Thr

cys

His

180

Tyr

Asp

val

Thr

Glu

260

Phe

Pro

Tyr

Arg

Tyr

340

Pro

Lys

Asp

Glu

Gly

Ala

165

Glu

Ser

Ser

Leu

Trp

Trp

Pro

Glu

Tyr

Arg

325

Leu

Ile

Ile

Trp

Arg

Thr

Gln

Lys

Gly

Gly

Gly

Asn

ser

cys

Ser

Gln

310

ser

Ala

Ala

Gln

Thr

390

Ala

Met

Ile

Pro

Gly

Arg

215

Gly

Lys

Leu

Ser

Thr

295

Leu

Thr

His

Leu

val

375

Lys

Gly

Gly

Pro

Glu

Arg

Pro

Ala

Asp

Ala

GIn

280

Leu

Leu

Lys

cys

Glu

360

Ser

Leu

Leu

His

RU

val

Gly

Phe

Ile

Asn

Ile

Leu

265

Pro

Arg

Lys

ASp

Pro

345

Arg

Leu

Arg

Leu

Phe
425

His

170

Tyr

Thr

Phe

Glu

val

250

Pro

Pro

Met

Ala

Asn

330

Asp

Ile

Gln

Tyr

val
410

2702163 C2

Met

Tyr

Ile

Asp

Gly

Thr

val

Cys

Leu

ser

315

Phe

Cys

Arg

Ile

Met

395

Arg

Lys

Asn

Pro

Asn

220

Ala

Lys

Leu

Thr

Glu

300

Leu

Asn

Gly

Asn

Gly

Asp

Thr

Ile Leu Ala

CTpanuuya 108

Crp.: 146

Ser

Trp

Thr

205

Lys

Arg

Ile

Cys

Pro

285

Asp

Thr

val

Glu

Glu

365

Ile

ser

ser

Arg

Asp

His

190

Gly

Gly

Thr

Thr

Leu

270

cys

Asn

cys

Tyr

Gly

Ala

Lys

His

Ala

Cys
430

Ala

175

His

Ala

Arg

Ala

Pro

255

Leu

cys

val

Ser

Lys

His

Thr

Thr

Thr

Pro

415

Pro

ser

Gly

Gly

val

Leu

240

Glu

Ala

Tyr

Met

Pro

320

Ala

ser

Asp

Asp

Pro

400

Cys

Lys
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Gly

Thr

Pro

val

Gly

Ala

545

Ala

Ala

Ala

Ala

Ala

625

Thr

Ala

Pro

Phe

Glu

Cys

450

Phe

val

Pro

Lys

Asn

Asn

Asn

Asn

610

Asn

Thr

Ala

Arg

Pro
690

Thr

435

Thr

His

Gln

Asp

Ile

515

ser

Pro

Pro

Pro

Pro

595

Pro

Pro

Thr

val

Asn

675

Leu

Leu

His

Ser

Ser

Thr

500

Thr

Gly

Asn

Asn

Asn

580

Asn

Asn

Asn

Asp

Thr

660

Ala

Ala

Thr

Pro

Arg

Thr

485

Pro

val

Gly

Ala

Ala

565

Ala

Ala

Ala

Ala

Asn

Glu

Asn

val

Phe

Pro

470

Ala

Asp

Asn

Asn

Asn

550

Asn

Asn

Asn

Asn

Asn

630

val

His

Leu

val

Gly

His

455

Gln

Ala

Arg

Gly

Pro

535

Pro

Pro

Pro

Pro

Pro

615

Pro

Ile

Lys

Gly

Thr
695

Phe

440

His

His

Thr

Thr

Gln

520

Asn

Asn

Asn

Asn

Asn

600

Asn

Asn

Asn

Asn

Asp

680

cys

RU

Thr

Glu

Gly

Ala

Leu

505

Thr

Ala

Ala

Ala

Ala

585

Ala

Ala

Ala

Asn

Arg

Arg

Asp

Pro

Lys

Glu

490

Met

val

Asn

Asn

Asn

570

Asn

Asn

Asn

Gly

Cys

650

Gln

Lys

val

2702163 C2

Ser

Pro

Glu

475

Glu

Thr

Arg

Pro

Pro

555

Pro

Pro

Pro

Pro

Gly

635

Lys

Tyr

Gly

Pro

Arg
val
460
Leu
Ile
Glin
Tyr
Asn
540
Asn
Asn
Asn
Asn
Asn
620
Ser
Ile

Asn

Lys

Lys
700

CTpaHuua 109

Crp.: 147

Pro

Glu

Gln

Lys

525

Ala

val

Ala

Ala

Ala

605

Ala

Asn

Asp

ser

Ile

685

Ala

Ile

Gly

Cys

val

Ser

510

Cys

Asn

Asp

Asn

Asn

590

Asn

Asn

Glu

Gln

Pro

670

His

Arg

Ser

Arg

Ser

His

495

Gly

Asn

Pro

Pro

Pro

575

Pro

Pro

Pro

Gly

Cys

Leu

Ile

Asnh

His

Glu

Thr

480

Met

Asn

Cys

Asn

ASn

560

Asn

Asn

Asn

Asn

Leu

640

His

val

Pro

Pro



111

Thr

705

His

His

Thr

Trp

Ile

785

val

Gly

Thr

Arg

Asn

865

Ala

Lys

Ser

Tyr

Met

945

Ile

val

Pro

Glu

Glu

Pro

770

Ile

ser

Met

Pro

Thr

850

Glu

Leu

Thr

Ala

Lys

Glu

Thr

Thr

Thr

Glu

Gly

Gln

Leu

val

cys

Gly

Thr

Gln

Ile

Leu

TYyr

915

Thr

Leu

Cys

Tyr

Leu

740

Leu

Met

Tyr

Ala

val

820

Ala

Lys

Gln

val

Ala

900

Glu

Leu

Gln

Glu

Gly

Leu

725

val

Glu

Ser

Tyr

Ser

805

cys

Thr

Ala

Pro

Leu

885

Phe

His

val

ser

Tyr
965

Lys

710

Ser

Thr

val

Thr

TYr

790

Phe

Ala

val

Ala

Leu

870

cys

Leu

val

Asn

val

950

Lys

Asn

Tyr

His

Thr

Asn

775

Glu

val

Arg

Pro

Thr

855

Phe

Asn

Ala

Thr

Ar

93

Thr

Thr

Gln

Arg

Lys

760

Gly

Leu

Leu

Arg

Phe

840

Tyr

Trp

cys

val

val

920

Pro

Leu

val

RU

val

Asn

Lys

Gly

Thr

Tyr

Leu

Arg

825

Leu

Tyr

Leu

Leu

Met

905

Ile

Gly

Glu

Ile

Thr

Met

730

Glu

Asn

Ala

Pro

Ser

810

cys

Leu

Glu

Gln

Lys

Ser

Pro

Tyr

Pro

Pro
970

2702163 C2

Met

715

Gly

val

Asn

His

Thr

795

Met

Ile

ser

Ala

Ala

875

Leu

Ile

Asn

Ser

Thr

955

Ser

Leu

Gln

Thr

Glu

Gly

Met

val

Thr

Leu

Ala

860

Leu

Leu

Gly

Thr

Pro

940

Leu

Pro

CrpaHuua 110

Crp.: 148

Leu

Glu

Leu

Pro

765

His

Thr

Gly

Pro

Leu

845

Ala

Ile

Pro

Ala

val

925

Met

Ser

Tyr

Tyr

Pro

Thr

750

Tyr

Pro

val

Thr

Tyr

830

cys

Tyr

Pro

cys

His

910

Gly

val

Leu

val

Pro

Asn

735

val

Lys

His

val

Ala

815

Glu

Cys

Leu

Leu

cys

895

Thr

val

Leu

Asp

Lys

Asp

720

Tyr

Pro

Tyr

Glu

Ile

800

val

Leu

val

Trp

Ala

880

Cys

val

Pro

Glu

Tyr

960

Cys



RU 2702163 C2

Cys Gly Thr Ala Glu Cys Lys Asp Lys Ser Leu Pro Asp Tyr Ser Cys
980 985 990
Lys val Phe Thr Gly val Tyr Pro Phe Met Trp Gly Gly Ala Tyr Cys
995 1000 1005
Phe Cys Asp Ala Glu Asn Thr GlIn Leu Ser Glu Ala His val Glu
1010 1015 1020

Lys Ser Glu Ser Cys Lys Thr Glu Phe Ala Ser Ala Tyr Arg Ala
1025 1030 1035

His Thr Ala Ser Ala Ser Ala Lys Leu Arg val Leu Tyr Gln Gly
1040 1045 1050

Asn Asn Ile Thr val Ala Ala Tyr Ala Asn Gly Asp His Ala val
1055 1060 1065

Thr val Lys Asp Ala Lys Phe val val Gly Pro Met Ser Ser Ala
1070 1075 1080

Trp Thr Pro Phe Asp Asn Lys 1Ile val val Tyr Lys Gly Asp val
1085 1090 1095

Tyr Asn Met Asp Tyr Pro Pro Phe Gly Ala Gly Arg Pro Gly GIn
1100 1105 1110

Phe Gly Asp Ile Gln Ser Arg Thr Pro Glu Ser Lys Asp val Tyr
1115 1120 1125

Ala Asn Thr GIn Leu val Leu GIn Arg Pro Ala Ala Gly Thr val
1130 1135 1140

His val Pro Tyr Ser Gln Ala Pro Ser Gly Phe Lys Tyr Trp Leu
1145 1150 1155

Lys Glu Arg Gly Ala Ser Leu Gln His Thr Ala Pro Phe Gly Cys
1160 1165 1170

Gln I1e Ala Thr Asn Pro val Arg Ala val Asn Cys Ala val Gly
1175 1180 1185

Asn Ile Pro Ile Ser Ile Asp Ile Pro Asp Ala Ala Phe Thr Arg
1190 1195 1200

val val Asp Ala Pro Ser val Thr Asp Met Ser Cys Glu val Pro
1205 1210 1215

Ala Cys Thr His Ser Ser Asp Phe Gly Gly val Ala 1Ile Ile Lys
1220 1225 1230

CTpanuua 111

112

Crp.: 149



113

Tyr Thr

Ala ser

1235

Asn Ala

val Thr

1250

ser Gln

Leu GIn

1265

Phe Arg

val GIn

1280

Cys

His

Pro Pro

1295

Thr Thr

Leu Gly

1310

val

Gln

Lys Ile

1325

Ala

Leu

Ile Leu

1340

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

<220>
<223>

<400>

gaattcccat
ccaacattac
gggtcattag
ccgectgget
atagtaacgc
gcccacttgg
gacggtaaat
tggcagtaca
atcaatgggc
gtcaatggga
tccgceccat
gctcgtttag

agaagacacc

32

8737

DNA
Artificial

VLP78_21 (VEEV

32

Lys

Ile

Ile

val

Lys

val

Thr

Ile

tgcatacgtt
cgccatgttg
ttcatagccc
gaccgcccaa
caatagggac
cagtacatca
ggcccgectg
tctacgtatt
gtggatagcg
gtttgttttg
tgacgcaaat
tgaaccgtca

gggaccgatc

Lys G]

Arg Glu
1255

pPhe
1270

Ser

ser
1285

cys

Asp His
1300

Gln Asp
1315

Gly Gl

val
1345

val

gtatccatat cataatatgt

Lys

Ala

Ser

Thr

Ile

Ile

val

Leu

acattgatta

atatatggag

cgacccccgce

tttccattga

agtgtatcat

gcattatgcc

agtcatcgct

gtttgactca

gcaccaaaat

gggcggtagg
gatcgcctgg

cagcctccgt

RU 2702163 C2

cys

Asp

Thr

Gln

val

ser

Gly

Cys

ttgactagtt
ttccgegtta
ccattgacgt
cgtcaatggg
atgccaagta
cagtacatga
attaccatgg
cggggatttc
caacgggact
cgtgtacggt
agacgccatc

taacggtgga

Ala

val

Ala

val

Asn

Thr

Leu

val

val

Glu

Leu

His

Tyr

Thr

Ile

ser

His
1245

val
1260

Ala
1275

Cys
1290

Pro
1305

Ala
1320

val
1335

Phe
1350

CTpaHvua 112

Crp.: 1

50

ser

Glu

ser

Ala

Ala

Met

Ala

ser

VLP 519 NPNAx25) whole sequence

acatttatat
attaatagta
cataacttac
caataatgac
tggagtattt
cgcccectat
ccttatggga
tgatgcggtt
caagtctcca
ttccaaaatg
gggaggtcta
cacgctgttt
gggcagtgta

Met

Gly

Ala

Ala

Ser

ser

val

Arg

tggctcatgt
atcaattacg
ggtaaatggc
gtatgttccc
acggtaaact
tgacgtcaat
ctttcctact
ttggcagtac
ccccattgac
tcgtaacaac
tataagcaga
tgacctccat

gtctgagcag

Thr

Asn

Glu

Ala

His

Trp

Ala

His

60
120
180
240
300
360
420
480
540
600
660
720
780



114

tactcgttgce
tttccatggg
ccaccatgtt
tcgcggeecc
aggaattaac
aggggccatc
aagggaagaa
aggcacagaa
tcatgaaatt
acgcttgtgt
acgacgttct
atgtgccaca
attacagctg
gagttggggc
ctattgtgct
acgagaaggg
ccaccatgtg
acagaaaacc
atgagctgcet
tgtttaatga
ggagctgeca
ttagacttca
ccatgcggta
atacatctcg
cggcagggga
tgccgtatga
acggagtaga
tcgagatgca
ccggaggaaa
cgaatgcaaa
ccaatgctaa
ctaacgccaa
cgaacgcgaa

ccaacgccgg

tgccgegege
tcttttctge
cccgttecag
gcgcaggcecc
ccgctcgatg
cgctaataaa
gaagaagaac
tggaaacaag
ggaatctgac
ggtcggaggg
ggccgegett
gaacatgcgg
gcatcatgga
caagggagac
gggaggtgtg
agttaccgtg
tctgctegec
agcagagact
ggaagcagct
gtataagcta
tagtccaata
gacttcctcg
tgacatgcac
cccgtgtcac
ctccatcacc
agtgaaattt
gcaagcgtgce
cctececggge
cccgaatgec
cccgaacgtt
cccaaatgcc
tcccaacgceg
ccctaatgea

tggatcctca

gccaccagac
agtcaccgtc
ccaatgtatc
tggttcccca
gctaacctga
ccgaagaagg
caagggaaga
aagaagacca
aagacgttcc
aagttattca
aagacgaaga
gccgatacat
gcagtccaat
agcggacgac
aatgaaggat
aagtatactc
aatgtgacgt
ttggccatgce
gttaagtgcc
acgcgecctt
gcaatcgagg
cagtatggcc
gggaccatta
attgtggatg
atggaattta
aatcctgtag
caagtctacg
tcagaagtgg
aatcccaacg
gacccaaacg
aacccaaacg
aatcctaacg
aaccccaacg

gtcaccgtga

RU 2702163 C2

ataatagctg
gtcgacacgt
cgatgcagcc
gaaccgaccc
cgttcaagca
aggcctcgea
agaaggctaa
acaagaaacc
caatcatgtt
ggccgatgca
aagcatccaa
tcaaatacac
atgaaaatgg
ccattctgga
ctaggacagc
cagagaactg
tcccatgtgce
tcagcgttaa
ccggaaggaa
acatggccag
cagtaaagag
tggattcctc
aagagatacc
ggcacggtta
agaaagattc
gcagagaact
cacatgatgc
acagcagttt
cgaaccccaa
ccaacccgaa
ccaaccccaa
ctaatcccaa
ccaacccgaa

cacctcctga

acagactaac
gtgatcagat
aatgccctat
ttttctggeg
acgccgggac
aaaacagaaa
gacagggccg
aggcaagaga
ggaagggaag
tgtggaaggc
atacgatctt
ccatgagaaa
gcgtttcacg
taaccaggga
cctttcagtce
cgagcaatgg
tcaaccacca
cgttgacaac
aaggagatcc
atgcatcaga
cgacgggcac
cggcaactta
actacatcaa
tttcctgett
cgtcagacac
ctatactcat
acagaacaga
ggtttccttg
cgctaacccc
tgccaatccc
cgctaatcca
cgcaaatccc
cgctaacccg

tgggactagc

Crpanvua 113

Crp.: 151

agactgttcc
atcgcggcecg
cgcaacccgt
atgcaggtgc
gcgccacctg
gggggaggcc
cctaatccga
cagcgcatgg
ataaacggct
aagatcgaca
gagtatgcag
ccccaaggct
gtgccgaaag
cggatggtcg
gtcatgtgga
tcactagtga
atttgctacg
ccgggetacg
accgaggagc
tgtgcagttg
gacggttatg
aagggcagga
gtgtcactct
gccaggtgec
tcctgetegg
cccccagaac
ggagcttatg
agcggcagtt
aacgccaatc
aacgcgaacc
aacgccaacc
aatgctaatc
aacgctaatc

gccctggtgg

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820



115

aatgcgagtg
agtgcacaaa
attctgacaa
tcttgctgge
gtttcagatc
aacttgctga
ttaccgtcac
gggcacagga
attaccacag
ccgtttecgt
cttaccggct
gcactgceeg
agatgttctg
tcaggtgegt
cctacgagcea
acagagcagg
ctacagtgaa
tcaaatgctg
tcttcacagg
acacccaagt
aagcatataa
actctattgt
aaataactgc
atgccgggga
ttggagatat
tgctgcagag
ttgagcaatg
aaatatatac
ttgacattcc
aatgcactct
actcggccag
aagaagcagc
atatccaccc

gtcacccccc

tggcggcaca
gaaggagcag
actgcccaaa
agacggcaaa
agtgtcactg
tgagcctcac
cgaaaaaggg
aacagcaccc
ataccctatg
tgcagcgtct
aacacctaac
ggccgagacc
gattcaattg
gtgctgtgtc
cgcgaccacg
ctacgcacca
cttggagtac
cggatctcag
ggtttacccg
cagcaaggcc
agcgcacaca
gactaccgtg
aggtccgett
gatctataat
acaatccaga
acccaaagca
gaagaaagat
aaaccccatt
cgacgccttg
taacgagtgc
caagtcaggc
agtcgagcta
ggagttcagg

gaaagaccat

aagatctccg
tgcagagcat
gcagcgggag
tgcaccgtgce
aaactgcacc
tacacgcacg
tgggagtttg
ggaaatccac
tccaccatcc
acctggctgt
gctaggatac
acctgggagt
ctgatccctc
gtgccttttt
atgccgagcc
ctccctatca
gtcacctgec
gaatgcactc
ttcatgtogg
tacgtaatga
gcctcagtge
tatgtgaatg
tccacagcett
tatgattttc
acagtctcaa
ggagcgatcc
aaagctccat
cgcgccgaaa
ttcaccaggg
gtgtattctt
aagtgcgcag
accgagcaag
ctccaaatat

attgtgacac

RU 2702163 C2

agaccatcaa
atcggctgca
ccaccttaaa
ctctagcacc
ctaagaatcc
agctcatatc
tatggggaaa
atgggctacc
tgggtttgtc
tttgcagatc
cattttgtct
ccttggatca
tggccgectt
tagtcatggc
aagcgggaat
gcataacacc
actacaaaac
caacttacag
gtggtgcata
aatctgacga
aggcgttect
gagaaactcc
ggacaccctt
ctgagtatgg
gctctgatct
acgtgccata
cattgaaatt
actgtgctgt
tgtcagaaac
ccgactttgg
tccatgtgec
ggtcggcgac
gcacatcata

accctcagta

caagacaaaa
gaacgataag
aggaaaactg
agaacctatg
cacatatcta
tgaaccagct
ccacccgecg
gcacgaggtg
aatttgtgcc
aagagttgcg
ggctgtgctt
cctatggaac
gatcgtagtg
cggcgecgea
ctcgtataac
aacaaagatc
aggaatggat
gcctgatgaa
ttgcttttge
ctgecttgeg
caacatcaca
tgtgaatttc
tgatcgcaaa
ggcaggacaa
gtatgccaat
cactcaggca
taccgeccct
agggtcaatt
accgacactt
tgggatcgcc
atcagggact
tatccatttc
tgttacgtgc

tcacgcccaa

CTpaHmua 114

Crp.: 152

cagttcagcc
tgggtgtata
catgtcccat
ataaccttcg
atcacccgcc
gttaggaatt
aaaaggtttt
ataactcatt
gccattgcaa
tgcctaactc
tgctgegecc
aataaccaac
actcgectgce
ggcgecggeg
actatagtca
aagctgatac
tcaccagcca
cagtgcaaag
gacactgaga
gatcatgctg
gtgggagaac
aatggggtca
atcgtgcagt
ccaggagcat
accaacctag
ccttcgggtt
ttcggatgeg
ccattagcct
tcagcggeceg
acggtcaagt
gctaccctaa
tcgaccgcaa
aaaggtgatt

acatttacag

2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860



116

ccgecggtgtce
ttattataat
aacataatta
cctecececgt
atgaggaaat
ggcaggacag
gctctatggg
aggcacatcc
cactcatagg
ttggagcggt
gaagaaatta
tgaggaagta
taagcttgaa
gtgaaattgt
agcctggggt
tttccagteg
aggcggtrtg
cgttcggctg
atcaggggat
taaaaaggcc
aaatcgacgc
tcccectgga
gtccgecttt
cagttcggtg
cgaccgctge
atcgccactg
tacagagttc
ctgcgctctg
acaaaccacc
aaaaggatct
aaactcacgt
tttaaattaa
cagttaccaa

catagttgcc

aaaaaccgcg
tggcttggtg
aggatctaga
gcettecttg
tgcatcgeat
caagggggag
tacccaggtg
ccttctctgt
acactcatag
ctctcectec
aagcaagata
atgagagaaa
aggagatagg
tatccgctca
gcctaatgag
ggaaacctgt
cgtattgggc
c€ggcgagegg
aacgcaggaa
gcgttgetgg
tcaagtcaga
agctccctcg
ctcccttecgg
taggtcgttc
gccttatceg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtageg
caagaagatc
taagggattt
aaatgaagtt
tgcttaatca

tgactccccg

tggacgtggt
ctggctacta
tctgctgtge
accctggaag
tgtctgagta
gattgggaag
ctgaagaatt
gacacaccct
ctcaggaggg
ctcatcagcc
ggctattaag
tcatagaatt
atcaaagctt
caattccaca
tgagctaact
cgtgccagct
gctecttecge
tatcagctca
agaacatgtg
cgtttttcca
ggtggcgaaa
tgcgetetec
gaagcgtggce
gctccaagcet
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttcgg
gtggtttttt
ctttgatctt
tggtcatgag
ttaaatcaat
gtgaggcacc
tcgtgtagat

RU 2702163 C2

taacatccct
ttgtggccat
cttctagttg
gtgccactcc
ggtgtcattc
acaatagcag
gacccggttc
gtccacgecc
ctcecgectte
caccaaacca
tgcagaggga
ttaaggccat
ggcgtaatca
caacatacga
cacattaatt
gcattaatga
ttcctegetc
ctcaaaggcg
agcaaaaggc
taggctecge
cccgacagga
tgttccgacc
gctttctcat
gggctgtgtg
tcttgagtcc
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
ttctacgggg
attatcaaaa
ctaaagtata
tatctcagcg

aactacgata

gctgggagga
gtacgtgctg
ccagccatct
cactgtcctt
tattctgggg
gcatgctggg
ctcctgggec
ctggttctta
aatcccaccc
aacctagcct
gagaaaatgc
gatttaaggc
tggtcatagc
gccggaagcea
gcgttgeget
atcggccaac
actgactcgce
gtaatacggt
cagcaaaagg
ccccctgacg
ctataaagat
ctgccgetta
agctcacgct
cacgaacccc
aacccggtaa
gcgaggtatg
agaagaacag
ggtagctctt
cagcagatta
tctgacgetc
aggatcttca
tatgagtaaa
atctgtctat

cgggagggct

CTpaHuua 115

Crp.: 153

tcagccgtaa
accaaccaga
gttgtttgcc
tcctaataaa
ggtggggtyy
gatgcggtgg
agaaagaagc
gttccagecc
gctaaagtac
ccaagagtgg
ctccaacatg
catcatggcc
tgtttcctgt
taaagtgtaa
cactgccecgce
gcgcggggag
tgcgctcggt
tatccacaga
ccaggaaccg
agcatcacaa
accaggcgtt
ccggatacct
gtaggtatct
ccgttcagcec
gacacgactt
taggcggtgc
tatttggtat
gatccggcaa
cgcgcagaaa
agtggaacga
cctagatcct
cttggtctga
ttcgttcatce

taccatctgg

4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900



117

cccecagtgct
aaaccagcca
ccagtctatt
caacgttgtt
attcagctcc
agcggttagce
actcatggtt
ttctgtgact
ttgctcttge
gctcatcatt
atccagttcg
cagcgtttct
gacacggaaa
gggttattgt
ggttccgege
gacattaacc
tgacggtgaa
ggatgccggog
ctggcttaac
cgttaatatt
ataggccgaa
tgttgttcca
gcgaaaaacc
tttggggtcg
agcttgacgg
gggcgctagg
gcttaatgeg
ccgcacagat
aactgttggg
ggatgtgctg
aaaacgacgg
S 086

<212> DNA
<213> Arti

gcaatgatac
gccggaaggg
aattgttgcc
gccattgcta
ggttcccaac
tcctteggtc
atggcagcac
ggtgagtact
ccggcgtcaa
ggaaaacgtt
atgtaaccca
gggtgagcaa
tgttgaatac
ctcatgagcg
acatttcccc
tataaaaata
aacctctgac
agcagacaag
tatgcggcat
ttgttaaaat
atcggcaaaa
gtttggaaca
gtctatcadg
aggtgcegta
ggaaagccgg
gcgctggeaa
ccgctacagg
gcgtaaggag
aagggcgatc
caaggcgatt

ccagtgaatt

ficial

cgcgagaacc
ccgagcgeag
gggaagctag
caggcatcgt
gatcaaggcg
ctccgategt
tgcataattc
caaccaagtc
tacgggataa
cttcggggceg
ctcgtgcacc
aaacaggaag
tcatactctt
gatacatatt
gaaaagtgcc
ggcgtatcac
acatgcagct
cccgtcaggg
cagagcagat
tcgcgttaaa
tcccttataa
agagtccact
gcgatggcecc
aagcactaaa
cgaacgtggc
gtgtagcggt
gcgcgtacta
aaaataccgc
ggtgcgggcc
aagttgggta

ccatggtctc

RU 2702163 C2

acgctcaccg
aagtggtcct
agtaagtagt
ggtgtcacgc
agttacatga
tgtcagaagt
tcttactgtce
attctgagaa
taccgcgeca
aaaactctca
caactgatct
gcaaaatgcc
cctttttcaa
tgaatgtatt
acctgacgtc
gaggcccttt
cccgttgacg
cgcgtcagcg
tgtactgaga
tttttgttaa
atcaaaagaa
attaaagaac
actacgtgaa
tcggaaccct
gagaaaggaa
cacgctgcgce
tggttgcttt
atcaggcgcc
tcttcgetat
acgccagggt

aactttc

gctccagatt
gcaactttat
tcgccagtta
tcgtcgtttg
tcccccatgt
aagttggccg
atgccatccg
tagtgtatgc
catagcagaa
aggatcttac
tcagcatctt
gcaaaaaagg
tattattgaa
tagaaaaata
taagaaacca
cgggtcgege
gtcacagctt
ggtgttggcg
gtgcaccata
atcagctcat
tagcccgaga
gtggactcca
ccatcaccca
aaagggagcc
gggaagaaag
gtaaccacca
gacgtatgcg
attcgccatt
tacgccagcet

tttcccagtc

CTpaHuua 116

Crp.: 154

tatcagcaat
ccgecectecat
atagtttgcg
gtatggcttc
tgtgcaaaaa
cagtgttatc
taagatgctt
ggcgaccgag
ctttaaaagt
cgctgttgag
ttactttcac
gaataagggc
gcatttatca
aacaaatagg
ttattatcat
gtttcggtga
gtctgtaagc
ggtgtcgggg
aaattgtaaa
tttttaacca
tagggttgag
acgtcaaagg
aatcaagttt
cccgatttag
cgaaaggagc
cacccgecge
gtgtgaaata
caggctgegce
ggcgaaaggg
acgacgttgt

6960
7020
7080
7140
7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8520
8580
8640
8700
8737



118

<220>

<223> VLP78_21 (VEEV

<400> 33
atgttcccgt

gcecccgegea
ttaacccgct
ccatccgcta
aagaagaaga
cagaatggaa
aaattggaat
tgtgtggtcyg
gttctggccg
ccacagaaca
agctggcatc
ggggccaagg
gtgctgggag
aagggagtta
atgtgtctge
aaaccagcag
ctgctggaag
aatgagtata
tgccatagtc
cttcagactt
cggtatgaca
tctcgeecgt
ggggactcca
tatgaagtga
gtagagcaag
atgcacctcc
ggaaacccga
gcaaacccga
gctaacccaa
gccaatccca
gcgaacccta

gccggtggat

tccagccaat
ggccctggtt
cgatggctaa
ataaaccgaa
agaaccaagg
acaagaagaa
ctgacaagac
gagggaagtt
cgcttaagac
tgcgggecga
atggagcagt
gagacagcgg
gtgtgaatga
ccgtgaagta
tcgccaatgt
agactttggc
cagctgttaa
agctaacgceg
caatagcaat
cctcgecagta
tgcacgggac
gtcacattgt
tcaccatgga
aatttaatcc
cgtgccaagt
cgggctcaga
atgccaatcc
acgttgaccc
atgccaaccc
acgcgaatcc
atgcaaaccc

cctcagtcac

RU 2702163 C2

VLP 519 NPNAx25) VEEV-NPNAX25 sequence only

gtatccgatg
ccccagaacc
cctgacgttc
gaaggaggcc
gaagaagaag
gaccaacaag
gttcccaatce
attcaggccg
gaagaaagca
tacattcaaa
ccaatatgaa
acgacccatt
aggatctagg
tactccagag
gacgttccca
catgctcagce
gtgcceccgga
cccttacatg
cgaggcagta
tggcctggat
cattaaagag
ggatgggcac
atttaagaaa
tgtaggcaga
ctacgcacat
agtggacagc
caacgcgaac
aaacgccaac
aaacgccaac
taacgctaat
caacgccaac

cgtgacacct

cagccaatgc
gacccttttc
aagcaacgcc
tcgcaaaaac
gctaagacag
aaaccaggca
atgttggaag
atgcatgtgg
tccaaatacg
tacacccatg
aatgggcgtt
ctggataacc
acagcccttt
aactgcgagc
tgtgctcaac
gttaacgttg
aggaaaagga
gccagatgcea
aagagcgacg
tccteeggea
ataccactac
ggttatttcc
gattccgtca
gaactctata
gatgcacaga
agtttggttt
cccaacgcta
ccgaatgcca
cccaacgcta
cccaacgcaa
ccgaacgcta

cctgatggga

cctatcgcaa
tggcgatgea
gggacgegec
agaaaggggg
ggccgectaa
agagacagcg
ggaagataaa
aaggcaagat
atcttgagta
agaaacccca
tcacggtgcec
agggacgggt
cagtcgtcat
aatggtcact
caccaatttg
acaacccggg
gatccaccga
tcagatgtgc
ggcacgacgg
acttaaaggg
atcaagtgtc
tgcttgccag
gacactcctg
ctcatccccec
acagaggagc
ccttgagcgg
accccaacgc
atcccaacgc
atccaaacgc
atcccaatgc
acccgaacgc

ctagcgeccct

CTpaHuua 117

Crp.: 155

cccgttcgeg
ggtgcaggaa
acctgagggg
aggccaaggg
tccgaaggca
catggtcatg
cggctacgcet
cgacaacgac
tgcagatgtg
aggctattac
gaaaggagtt
ggtcgctatt
gtggaacgag
agtgaccacc
ctacgacaga
ctacgatgag
ggagctgttt
agttgggagc
ttatgttaga
caggaccatg
actctataca
gtgccecggea
ctcggtgecg
agaacacgga
ttatgtcgag
cagttccgga
caatccgaat
gaaccccaat
caaccctaac
taatccgaac

taatcccaac

ggtggaatgc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920



119

gagtgtggcg
acaaagaagg
gacaaactgc
ctggcagacg
agatcagtgt
gctgatgagc
gtcaccgaaa
caggaaacag
cacagatacc
tccgttgeag
cggctaacac
gccegggecg
ttctggattc
tgcgtgtgct
gagcacgcga
gcaggctacg
gtgaacttgg
tgctgcggat
acaggggttt
caagtcagca
tataaagcgc
attgtgacta
actgcaggtc
ggggagatct
gatatacaat
cagagaccca
caatggaaga
tatacaaacc
attcccgacg
actcttaacg
gccagcaagt
gcagcagtcg
cacccggagt

cccccgaaag

gcacaaagat
agcagtgcag
ccaaagcagc
gcaaatgcac
cactgaaact
ctcactacac
aagggtggga
cacccggaaa
ctatgtccac
cgtctacctg
ctaacgctag
agaccacctg
aattgctgat
gtgtcgtgec
ccacgatgcc
caccactccc
agtacgtcac
ctcaggaatg
acccgttcat
aggcctacgt
acacagcctc
ccgtgtatgt
cgcttteccac
ataattatga
ccagaacagt
aagcaggagc
aagataaagc
ccattcgegce
ccttgttcac
agtgcgtgta
caggcaagtg
agctaaccga
tcaggctcca

accatattgt

ctccgagacc
agcatatcgg
gggagccacc
cgtgcctcta
gcaccctaag
gcacgagctc
gtttgtatgg
tccacatggg
catcctgggt
gctgttttgc
gataccattt
ggagtccttg
ccctetggec
ttttttagtc
gagccaagcg
tatcagcata
ctgccactac
cactccaact
gtggggtagt
aatgaaatct
agtgcaggcg
gaatggagaa
agcttggaca
ttttcctgag
ctcaagctct
gatccacgtg
tccatcattg
cgaaaactgt
cagggtgtca
ttcttccgac
cgcagtccat
gcaagggtcg
aatatgcaca

gacacaccct

RU 2702163 C2

atcaacaaga
ctgcagaacg
ttaaaaggaa
gcaccagaac
aatcccacat
atatctgaac
ggaaaccacc
ctaccgcacg
ttgtcaattt
agatcaagag
tgtctggctg
gatcacctat
gccttgatcg
atggccggeg
ggaatctcgt
acaccaacaa
aaaacaggaa
tacaggcctg
gcatattgct
gacgactgcc
ttcctcaaca
actcctgtga
ccctttgatc
tatggggcag
gatctgtatg
ccatacactc
aaatttaccg
gctgtagggt
gaaacaccga
tttggtggga
gtgccatcag
gcgactatcc
tcatatgtta

cagtatcacg

caaaacagtt
ataagtgggt
aactgcatgt
ctatgataac
atctaatcac
cagctgttag
cgccgaaaag
aggtgataac
gtgccgecat
ttgcgtgect
tgctttgetg
ggaacaataa
tagtgactcg
ccgcaggege
ataacactat
agatcaagct
tggattcacc
atgaacagtg
tttgcgacac
ttgcggatca
tcacagtggg
atttcaatgg
gcaaaatcgt
gacaaccagg
ccaataccaa
aggcaccttc
ccectttegg
caattccatt
cactttcagc
tcgecacggt
ggactgctac
atttctcgac
cgtgcaaagg

cccaaacatt

CTpanHmua 118

Crp.: 156

cagccagtgc
gtataattct
cccattcttg
cttcggtttc
ccgccaactt
gaattttacc
gttttgggca
tcattattac
tgcaaccgtt
aactccttac
cgcccgeact
ccaacagatg
cctgctcagg
cggcgectac
agtcaacaga
gatacctaca
agccatcaaa
caaagtcttc
tgagaacacc
tgctgaagca
agaacactct
ggtcaaaata
gcagtatgcc
agcatttgga
cctagtgcetg
gggttttgag
atgcgaaata
agcctttgac
ggccgaatgce
caagtactcg
cctaaaagaa
cgcaaatatc
tgattgtcac

tacagccgceg

1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
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gtgtcaaaaa ccgcgtggac gtggttaaca tccctgctgg gaggatcagc cgtaattatt 4020
ataattggct tggtgctggc tactattgtg gccatgtacg tgctgaccaa ccagaaacat 4080
aattaa 4086
<210> 34

<211> 1361

<212> PRT

<213> Artificial

<220>
<223> VLP78_21 (VEEV VLP 519 NPNAx25) amino acid sequence

<400> 34

Tet Phe Pro Phe Gln Pro Met Tyr Pro Met GIn Pro Met Pro Tyr Arg
5 10 15

Asn Pro Phe ééa Ala Pro Arg Arg Z;o Trp Phe Pro Arg ggr Asp Pro

Phe Leu Ala Met GIn val Gln Glu Leu Thr Arg Ser Met Ala Asn Leu
35 40 45

Thr gge Lys Gln Arg Arg égp Ala Pro Pro Glu ggy Pro Ser Ala Asn

Lys Pro Lys Lys Glu Ala ser GIn Lys Gln Lys Gly Gly Gly GIn Gly
65 70 75 80

Lys Lys Lys Lys an Gln Gly Lys Lys S%S Ala Lys Thr Gly ;Eo Pro

Asn Pro Lys Ala Gln Asn Gly Asn Lys Lys Lys Thr Asn Lys Lys Pro
100 105 110

Gly Lys Arg GIn Arg Met val Met Lys Leu Glu Ser Asp Lys Thr Phe
115 120 125

Pro Ile Met Leu Glu Gly Lys Ile Asn Gly Tyr Ala Cys val val Gly
130 135 140

Gly Lys Leu Phe Arg Pro Met His val Glu Gly Lys Ile Asp Asn Asp
145 150 155 160

val Leu Ala Ala Leu Lys Thr Lys Lys Ala Ser Lys Tyr Asp Leu Glu
165 170 175

Tyr Ala Asp val Pro GIn Asn Met Arg Ala Asp Thr Phe Lys Tyr Thr
180 185 190

His Glu Lys Pro GIn Gly Tyr Tyr Ser Trp His His Gly Ala val Gln
195 200 205

CTpaHuya 119

120

Crp.: 157



121

Tyr

225

val

Met

Glu

Phe

Thr

305

Leu

Glu

cys

Ala

ser

385

Arg

Ser

Phe

Lys

Phe
465

Glu

210

ser

Leu

Trp

Gln

Pro

290

Leu

Leu

Glu

Ile

val

370

Gln

Tyr

Leu

Leu

Lys

Asn

Asn

Gly

Gly

Asn

Trp

Cys

Ala

Glu

Leu

Arg

355

Lys

Tyr

Asp

Tyr

Leu

435

Asp

Pro

Gly

Arg

Gly

Glu

260

ser

Ala

Met

Ala

Phe

340

cys

ser

Gly

Met

Thr

420

Ala

ser

val

Arg

Pro

val

245

Lys

Leu

Gln

Leu

Ala

325

Asn

Ala

Asp

Leu

His

405

ser

Arg

val

Gly

Phe

Ile

230

Asn

Gly

val

Pro

Ser

310

val

Glu

val

Gly

390

Gly

Arg

cys

Arg

Arg
470

Thr

215

Leu

Glu

val

Thr

Pro

295

val

Lys

Tyr

Gly

His

375

ser

Thr

Pro

Pro

His

455

Glu

val

Asp

Gly

Thr

Thr

280

Ile

Asn

cys

Lys

ser

360

Asp

ser

Ile

cys

Ala

440

ser

Leu

RU

Pro

Asn

Ser

val

265

Met

cys

val

Pro

Leu

345

Ccys

Gly

Gly

Lys

His

425

Gly

cys

Tyr

Lys

Gln

Arg

Lys

Cys

Tyr

Asp

Gly

Thr

His

Tyr

Asn

Glu

410

Ile

Asp

Ser

Thr

2702163 C2

Gly

Gly

Thr

Tyr

Leu

Asp

Asn

315

Arg

Arg

ser

val

Leu

395

Ile

val

ser

val

His
475

val

220

Arg

Ala

Thr

Leu

Arg

300

Pro

Lys

Pro

Pro

Arg

380

Lys

Pro

Asp

Ile

Pro

460

Pro

CtpaHmua 120

Crp.: 158

Gly

val

Leu

Pro

Ala

285

Lys

Gly

Arg

Tyr

Ile

365

Leu

Gly

Leu

Gly

Thr

445

Tyr

Pro

Ala

val

Ser

Glu

270

Asn

Pro

Tyr

Arg

Met

350

Ala

Gln

Arg

His

His

430

Met

Glu

Glu

Lys

Ala

val

255

Asn

val

Ala

Asp

ser

335

Ala

Ile

Thr

Thr

Gln

415

Gly

Glu

val

His

Gly

Ile

240

val

Cys

Thr

Glu

Glu

320

Thr

Arg

Glu

ser

Met

400

val

Tyr

Phe

Lys

Gly
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val Glu Gln Ala Cys Gln val Tyr Ala His Asp Ala Gln Asn Arg Gly
485 490 495

Ala Tyr val Glu Met His Leu Pro Gly Ser Glu val Asp Ser Ser Leu
500 505 510

val ser Leu Ser Gly Ser Ser Gly Gly Asn Pro Asn Ala Asn Pro Asn
515 520 525

Ala Asn Pro Asn Ala Ash Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
530 535 540

val Asp Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
545 550 555 560

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asnh Ala Asn Pro Asn
565 570 575

Ala Asn Pro Asn Ala Ash Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
580 585 590

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
595 600 605

Ala Asn Pro Asn Ala Asn Pro Asnh Ala Asn Pro Asn Ala Gly Gly ser
610 615 620

ser val Thr val Thr Pro Pro Asp Gly Thr Ser Ala Leu val Glu Cys
625 630 635 640

Glu Cys Gly Gly Thr Lys Ile Ser Glu Thr Ile Asn Lys Thr Lys GIn
645 650 655

Phe Ser GIn Cys Thr Lys Lys Glu Gln Cys Arg Ala Tyr Arg Leu Gln
660 665 67

Asn Asp Lys Trp val Tyr Asn Ser Asp Lys Leu Pro Lys Ala Ala Gly
675 680 685

Ala Thr Leu Lys Gly Lys Leu His val Pro Phe Leu Leu Ala Asp Gly
690 695 700

Lys Cys Thr val Pro Leu Ala Pro Glu Pro Met Ile Thr Phe Gly Phe
705 710 715 720

Arg Ser val Ser Leu Lys Leu His Pro Lys Asn Pro Thr Tyr Leu Ile
725 730 735

Thr Arg GIn Leu Ala Asp Glu Pro His Tyr Thr His Glu Leu Ile Ser
740 745 750

CTpanuua 121

122

Crp.: 159
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Glu Pro Ala val Arg Asn Phe Thr val Thr Glu Lys Gly Trp Glu Phe
755 760 765

val Trp Gly Asn His Pro Pro Lys Arg Phe Trp Ala Gln Glu Thr Ala
770 775 780

Pro Gly Asn Pro His Gly Leu Pro His Glu val Ile Thr His Tyr Tyr
785 790 795 800

His Arg Tyr Pro Met Ser Thr Ile Leu Gly Leu Ser Ile Cys Ala Ala
805 810 815

ITe Ala Thr val ser val Ala Ala Ser Thr Trp Leu Phe Cys Arg Ser
820 825 830

Arg val Ala Cys Leu Thr Pro Tyr Arg Leu Thr Pro Asn Ala Arg Ile
835 840 845

Pro Phe Cys Leu Ala val Leu Cys Cys Ala Arg Thr Ala Arg Ala Glu
850 855 860

Thr Thr Trp Glu Ser Leu Asp His Leu Trp Asn Asn Asn GIn Gln Met
865 870 875 880

Phe Trp Ile GIn Leu Leu Ile Pro Leu Ala Ala Leu Ile val val Thr
885 890 895

Arg Leu Leu Arg Cys val Cys Cys val val Pro Phe Leu val Met Ala
900 905 910

Gly Ala Ala Gly Ala Gly Ala Tyr Glu His Ala Thr Thr Met Pro Ser
915 920 925

Gln Ala Gly Ile Ser Tyr Asn Thr Ile val Asn Arg Ala Gly Tyr Ala
930 935 940

Pro Leu Pro Ile Ser Ile Thr Pro Thr Lys Ile Lys Leu Ile Pro Thr
945 950 955 960

val Asn Leu Glu Tyr val Thr Cys His Tyr Lys Thr Gly Met Asp Ser
965 970 975

Pro Ala Ile Lys Cys Cys Gly Ser Gln Glu Cys Thr Pro Thr Tyr Arg
980 985 990

Pro Asp Glu Gln Cys Lys val phe Thr Gly val Tyr Pro Phe Met Trp
995 1000 1005

Gly Gly Ala Tyr Cys Phe Cys Asp Thr Glu Asn Thr GIn val ser
1010 1015 1020

CTpaHuua 122

123

Crp.: 160



124

Lys

Glu

Ile

Gly

Pro

TYyr

Gly

Ser

Lys

Phe

Ala

Asn

Ala

Glu

Ile

val

Glu

Ala
1025

Ala
1040

Thr
1055

Glu
1070

Leu
1085

Ala
1100

Gln
1115

Ser
1130

Ala
1145

Glu
1160

Pro
1175

cys
1190

Leu
1205

cys
1220

Ala
1235

His
1250

Leu
1265

Tyr

Tyr

val

Thr

Ser

Gly

Pro

Asp

Gly

Gln

Phe

Ala

Phe

Thr

Thr

val

Thr

val

Lys

Gly

Pro

Thr

Glu

Gly

Leu

Ala

Trp

Gly

val

Thr

Leu

val

Pro

Glu

Met

Ala

Glu

val

Ala

Ile

Ala

Tyr

Ile

Lys

cys

Gly

Arg

Asn

Lys

ser

Gln

Lys

His

His

Asn

Trp

Tyr

Phe

Ala

His

Lys

Glu

ser

val

Glu

TYyr

Gly

Gly

ser
1030

Thr
1045

Ser
1060

Phe
1075

Thr
1090

Asn
1105

Asn
1135

val
1150

Asp
1165

Ile
1180

Ile
1195

ser
1210

cys
1225

ser
1240

Thr
1255

Ser
1270

Asp

Ala

Ile

Asn

Pro

TYyr

Asp

Thr

Pro

Lys

Tyr

Pro

Glu

val

Ala

Ala

Ala

RU 2702163 C2

Asp

ser

val

Gly

Phe

Asp

Ile

Asn

Tyr

Ala

Thr

Leu

Thr

Tyr

Ser

Thr

Cys

val

Thr

val

Asp

Phe

Gln

Leu

Thr

Pro

Asn

Ala

Pro

Ser

Lys

Leu

Leu

Gln

Thr

Lys

Arg

Pro

ser

val

Gln

Ser

Pro

Phe

Thr

Ser

Ser

Lys

Thr Ile His

Ala
1035

Ala
1050

val
1065

Ile
1080

Lys
1095

Glu
1110

Arg
1125

Leu
1140

Ala
1155

Leu
1170

Ile
1185

Asp
1200

Leu
1215

Glu
1260

Phe
1275

CTpaHmua 123

Crp.: 161

Asp

Phe

Tyr

Thr

Ile

Tyr

Thr

Gln

Pro

Lys

Arg

Ile

Ser

Phe

Lys

Ala

Ser

His

Leu

val

Ala

val

Gly

val

Arg

ser

Phe

Ala

Pro

Ala

Gly

cys

Ala

Thr

Ala

Asn

Asn

Gly

Gln

Ala

Ser

Pro

Gly

Thr

Glu

Asp

Ala

Gly

Ala

val

Ala



125

Asn Ile Hi
1280

Thr Cys Ly
1295

His Pro Gl
1310

Thr Ala Tr
1325

Ile Ile 1I1
1340

val Leu Th
1355

<210> 35

<211> 8509
<212> DNA
<213> Arti

<220>
<223>

<400> 35
gaattcccat

VLP7

ccaacattac
gggtcattag
ccgectgget
atagtaacgc
gcccacttgg
gacggtaaat
tggcagtaca
atcaatgggc
gtcaatggga
tccgeeccat
gctcgtttag
agaagacacc
tactcgttgc
tttccatggg
ccaccatgtt

tcgeggecce

s Pro Glu

s Gly Asp

n Tyr His Ala Gln

p Thr Trp

e Ile Gly

r Asn GIn

ficial
4_21 (VEEV

tgcatacgtt
cgccatgttg
ttcatagecc
gaccgcccaa
caatagggac
cagtacatca
ggcecgectg
tctacgtatt
gtggatagcg
gtttgttttg
tgacgcaaat
tgaaccgtca
gggaccgatc
tgcegegege
tcttttctge
cccgttecag

gcgcaggecc

Phe Arg Leu
1285

Cys His Pro
1300

Thr
1315

Leu Thr Ser
1330

Leu val Leu
1345

Lys His Asn

1360

VLP 519 NPN

gtatccatat
acattgatta
atatatggag
cgacccccge
tttccattga
agtgtatcat
gcattatgcec
agtcatcgct
gtttgactca
gcaccaaaat
gggcggtagg
gatcgcctgg
cagcctcegt
gccaccagac
agtcaccgtc
ccaatgtatc

tggttcccca

RU 2702163 C2

Gln Ile Cys Thr Ser
1290

Pro Lys Asp His Ile
1305

Phe Thr Ala Ala val
1320

Leu Leu Gly Gly Ser
1335

Ala Thr Ile val Ala
1350

AX6) whole

cataatatgt
ttgactagtt
ttccgegtta
ccattgacgt
cgtcaatggg
atgccaagta
cagtacatga
attaccatgg
cggggatttc
caacgggact
cgtgtacggt
agacgccatc
taacggtgga
ataatagctg
gtcgacacgt
cgatgcagcc

gaaccgaccc

sequence

acatttatat
attaatagta
cataacttac
caataatgac
tggagtattt
cgcccectat
ccttatggga
tgatgcggtt
caagtctcca
ttccaaaatg
gggaggtcta
cacgctgttt
gggcagtgta
acagactaac
gtgatcagat
aatgccctat

ttttctggeg

CTpaHuua 124

Crp.: 162

Tyr val

val Thr

ser Lys

Ala val

Met Tyr

tggctcatgt
atcaattacg
ggtaaatggc
gtatgttccc
acggtaaact
tgacgtcaat
ctttcctact
ttggcagtac
ccccattgac
tcgtaacaac
tataagcaga
tgacctccat
gtctgagcag
agactgttcc
atcgcggecg
cgcaacccgt

atgcaggtgc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020



126

aggaattaac
aggggccatc
aagggaagaa
aggcacagaa
tcatgaaatt
acgcttgtgt
acgacgttct
atgtgccaca
attacagctg
gagttggggc
ctattgtgct
acgagaaggg
ccaccatgtg
acagaaaacc
atgagctgcet
tgtttaatga
ggagctgeca
ttagacttca
ccatgcggta
atacatctcg
cggcagggga
tgccgtatga
acggagtaga
tcgagatgca
ccggaggaaa
caaacgccaa
gcgecctggt
aacagttcag
agtgggtgta
tgcatgtccc
tgataacctt
taatcacccg
ctgttaggaa

cgaaaaggtt

ccgctcgatg
cgctaataaa
gaagaagaac
tggaaacaag
ggaatctgac
ggtcggaggg
ggccgegett
gaacatgcgg
gcatcatgga
caagggagac
gggaggtgtg
agttaccgtg
tctgctecgec
agcagagact
ggaagcagct
gtataagcta
tagtccaata
gacttcctcg
tgacatgcac
cccgtgtcac
ctccatcacc
agtgaaattt
gcaagegtgce
cctccecgggce
cccgaatgec
ccccaacgcet
ggaatgcgag
ccagtgcaca
taattctgac
attcttgctg
cggtttcaga
ccaacttgct
ttttaccgtc

ttgggcacag

gctaacctga
ccgaagaagg
caagggaaga
aagaagacca
aagacgttcc
aagttattca
aagacgaaga
gccgatacat
gcagtccaat
agcggacgac
aatgaaggat
aagtatactc
aatgtgacgt
ttggccatgce
gttaagtgcc
acgcgecctt
gcaatcgagg
cagtatggcc
gggaccatta
attgtggatg
atggaattta
aatcctgtag
caagtctacg
tcagaagtgg
aatcccaacg
ggtggatcct
tgtggcggca
aagaaggagc
aaactgccca
gcagacggca
tcagtgtcac
gatgagectc
accgaaaaag

gaaacagcac

RU 2702163 C2

cgttcaagca
aggcctcgea
agaaggctaa
acaagaaacc
caatcatgtt
ggccgatgea
aagcatccaa
tcaaatacac
atgaaaatgg
ccattctgga
ctaggacagc
cagagaactg
tcccatgtge
tcagcgttaa
ccggaaggaa
acatggccag
cagtaaagag
tggattcctc
aagagatacc
ggcacggtta
agaaagattc
gcagagaact
cacatgatgc
acagcagttt
cgaaccccaa
cagtcaccgt
caaagatctc
agtgcagagc
aagcagcggg
aatgcaccgt
tgaaactgca
actacacgca
ggtgggagtt

ccggaaatcc

acgccgggac
aaaacagaaa
gacagggccg
aggcaagaga
ggaagggaag
tgtggaaggc
atacgatctt
ccatgagaaa
gcgtttcacg
taaccaggga
cctttcagtce
cgagcaatgg
tcaaccacca
cgttgacaac
aaggagatcc
atgcatcaga
cgacgggcac
cggcaactta
actacatcaa
tttcctgett
cgtcagacac
ctatactcat
acagaacaga
ggtttccttg
tgctaaccca
gacacctcct
cgagaccatc
atatcggctg
agccacctta
gcctctagea
ccctaagaat
cgagctcata
tgtatgggga
acatgggcta

CTpaHuua 125

Crp.: 163

gcgccacctg
gggggaggcc
cctaatccga
cagcgcatgg
ataaacggct
aagatcgaca
gagtatgcag
ccccaaggcet
gtgccgaaag
cgggtggtcg
gtcatgtgga
tcactagtga
atttgctacg
ccgggcetacg
accgaggagc
tgtgcagttg
gacggttatg
aagggcagga
gtgtcactct
gccaggtgec
tcctgctegg
ccececagaac
ggagcttatg
agcggcagtt
aatgccaacc
gatgggacta
aacaagacaa
cagaacgata
aaaggaaaac
ccagaaccta
cccacatatc
tctgaaccag
aaccacccgce

ccgcacgagg

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060



127

tgataactca
ccgccattge
cgtgcctaac
tttgctgege
acaataacca
tgactcgcect
caggcgecgg
acactatagt
tcaagctgat
attcaccagc
aacagtgcaa
gcgacactga
cggatcatgc
cagtgggaga
tcaatggggt
aaatcgtgca
aaccaggagc
ataccaacct
caccttcggg
ctttcggatg
ttccattage
tttcagcggce
ccacggtcaa
ctgctaccct
tctcgaccge
gcaaaggtga
aaacatttac
gatcagccgt
tgaccaacca
ctgttgtttg
tttcctaata
999gtggggt
gggatgcggt
ccagaaagaa

ttattaccac
aaccgtttcc
tccttaccgg
ccgcactgece
acagatgttc
gctcaggtgce
cgcctacgag
caacagagca
acctacagtg
catcaaatgc
agtcttcaca
gaacacccaa
tgaagcatat
acactctatt
caaaataact
gtatgccggg
atttggagat
agtgctgcag
ttttgagcaa
cgaaatatat
ctttgacatt
cgaatgcact
gtactcggcc
aaaagaagca
aaatatccac
ttgtcacccc
agcecgeggtg
aattattata
gaaacataat
cccctececce
aaatgaggaa
ggggcaggac
gggctctatg

gcaggcacat

agatacccta
gttgcagcgt
ctaacaccta
cgggccgaga
tggattcaat
gtgtgctgtg
cacgcgacca
ggctacgcac
aacttggagt
tgcggatctc
ggggtttacc
gtcagcaagg
aaagcgcaca
gtgactaccg
gcaggtccge
gagatctata
atacaatcca
agacccaaag
tggaagaaag
acaaacccca
ccecgacgect
cttaacgagt
agcaagtcag
gcagtcgagce
ccggagttca
ccgaaagacc
tcaaaaaccg
attggcttgg
taaggatcta
gtgccttect
attgcatcgc
agcaaggggg
ggtacccagg

ccecttctct

RU 2702163 C2

tgtccaccat
ctacctggct
acgctaggat
ccacctggga
tgctgatccc
tcgtgecttt
cgatgccgag
cactccctat
acgtcacctg
aggaatgcac
cgttcatgtg
cctacgtaat
cagcctcagt
tgtatgtgaa
tttccacagce
attatgattt
gaacagtctc
caggagcgat
ataaagctcc
ttcgegecga
tgttcaccag
gcgtgtattc
gcaagtgcgc
taaccgagca
ggctccaaat
atattgtgac
cgtggacgtg
tgctggcetac
gatctgctgt
tgaccctgga
attgtctgag
aggattggga
tgctgaagaa

gtgacacacc

cctgggtttg
gttttgcaga
accattttot
gtccttggat
tctggecgec
tttagtcatg
ccaagcggga
cagcataaca
ccactacaaa
tccaacttac
gggtggtgca
gaaatctgac
gcaggcgttc
tggagaaact
ttggacaccc
tcctgagtat
aagctctgat
ccacgtgcca
atcattgaaa
aaactgtgct
ggtgtcagaa
ttccgacttt
agtccatgtg
agggtcggeg
atgcacatca
acaccctcag
gttaacatcc
tattgtggcc
gccttctagt
aggtgccact
taggtgtcat
agacaatagc
ttgacccggt

ctgtccacgc

CTpaHuua 126

Crp.: 164

tcaatttgtg
tcaagagttg
ctggctgtge
cacctatgga
ttgatcgtag
gcecggegecg
atctcgtata
ccaacaaaga
acaggaatgg
aggcctgatg
tattgctttt
gactgccttg
ctcaacatca
cctgtgaatt
tttgatcgca
ggggcaggac
ctgtatgcca
tacactcagg
tttaccgccc
gtagggtcaa
acaccgacac
ggtgggatcg
ccatcaggga
actatccatt
tatgttacgt
tatcacgccc
ctgctgggag
atgtacgtgc
tgccagccat
cccactgtcec
tctattctgg
aggcatgctg
tccteetggg
ccctggttet

3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100



128

tagttccagce
ccgctaaagt
ctccaagagt
gcctccaaca
gccatcatgg
gctgtttect
cataaagtgt
ctcactgccc
acgcgeggyag
gctgcgetcg
gttatccaca
ggccaggaac
cgagcatcac
ataccaggcg
taccggatac
ctgtaggtat
cccegttcag
aagacacgac
tgtaggcggt
agtatttggt
ttgatccgge
tacgcgcaga
tcagtggaac
cacctagatc
aacttggtct
atttcgttca
cttaccatct
tttatcagca
atccgectcec
taatagtttg
tggtatggct
gttgtgcaaa
cgcagtgtta
cgtaagatgc

cccactcata
acttggagcg
gggaagaaat
tgtgaggaag
cctaagcttg
gtgtgaaatt
aaagcctggg
gctttccagt
agaggcggtt
gtecgttegge
gaatcagggg
cgtaaaaagg
aaaaatcgac
tttcccectg
ctgtccgect
ctcagttcgg
cccgaccget
ttatcgccac
gctacagagt
atctgegctc
aaacaaacca
aaaaaaggat
gaaaactcac
cttttaaatt
gacagttacc
tccatagttg
ggccccagtg
ataaaccagc
atccagtcta
cgcaacgttg
tcattcagct
aaagcggtta
tcactcatgg
ttttctgtga

ggacactcat
gtctcteect
taaagcaaga
taatgagaga
aaaggagata
gttatccgct
gtgcctaatg
cgggaaacct
tgcgtattgg
tgcggegage
ataacgcagg
ccgegttget
gctcaagtca
gaagctccct
ttctcccttce
tgtaggtcgt
gcgecttatc
tggcagcagc
tcttgaagtg
tgctgaagec
ccgctggtag
ctcaagaaga
gttaagggat
aaaaatgaag
aatgcttaat
cctgactccc
ctgcaatgat
cagccggaag
ttaattgttg
ttgccattgce
ccggttccca
gcteccttegg
ttatggcagc
ctggtgagta

RU 2702163 C2

agctcaggag
ccctcatcag
taggctatta
aatcatagaa
ggatcaaagc
cacaattcca
agtgagctaa
gtcgtgecag
gcgetcttec
ggtatcagct
aaagaacatg
ggcgtttrtte
gaggtggcga
cgtgcgetct
gggaagcgtg
tcgctccaag
cggtaactat
cactggtaac
gtggcctaac
agttaccttc
cggtggtttt
tcctttgatc
tttggtcatg
ttttaaatca
cagtgaggca
cgtcgtgtag
accgcgagaa
ggccgagege
ccgggaagct
tacaggcatc
acgatcaagg
tcctccgatc
actgcataat

ctcaaccaag

ggctccgect
cccaccaaac
agtgcagagg
ttttaaggcc
ttggcgtaat
cacaacatac
ctcacattaa
ctgcattaat
gcttcctege
cactcaaagg
tgagcaaaag
cataggctcc
aacccgacag
cctgttccga
gcgctttcte
ctgggctgtg
cgtcttgagt
aggattagca
tacggctaca
ggaaaaagag
tttgtttgca
ttttctacgg
agattatcaa
atctaaagta
cctatctcag
ataactacga
ccacgctcac
agaagtggtc
agagtaagta
gtggtgtcac
cgagttacat
gttgtcagaa
tctcttactg

tcattctgag

CTpaHuua 127

Crp.: 165

tcaatcccac
caaacctagc
gagagaaaat
atgatttaag
catggtcata
gagccggaag
ttgcgttgeg
gaatcggcca
tcactgactc
cggtaatacg
gccagcaaaa
gccccectga
gactataaag
ccctgecget
atagctcacg
tgcacgaacc
ccaacccggt
gagcgaggta
ctagaagaac
ttggtagctc
agcagcagat
ggtctgacgc
aaaggatctt
tatatgagta
cgatctgtct
tacgggaggg
cggctccaga
ctgcaacttt
gttcgccagt
gctcgtegtt
gatcccccat
gtaagttggc
tcatgccatc

aatagtgtat

5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140



129

gcggegaccyg
aactttaaaa
accgctgttg
trttactttc
gggaataagg
aagcatttat
taaacaaata
cattattatc
gcgtttcggt
ttgtctgtaa
cgggtgtcgg
taaaattgta
attttttaac
gatagggttg
caacgtcaaa
caaatcaagt
cccecgattt
agcgaaagga
cacacccgcec
cggtgtgaaa
ttcaggctge
ctggcgaaag
tcacgacgtt
<210> 36
<211>
<212> DNA
<213>

<220>
<223>

<400> 36
atgttcccgt

gccccgegea
ttaacccgct
ccatccgcta
aagaagaaga

cagaatggaa

3858

agttgctctt
gtgctcatca
agatccagtt
accagcgttt
gcgacacgga
cagggttatt
ggggttccge
atgacattaa
gatgacggtg
gcggatgcecg
ggctggctta
aacgttaata
caataggccg
agtgttgttc
gggcgaaaaa
tttttggggt
agagcttgac
gcgggegceta
gcgcttaatg
taccgcacag
gcaactgttg
ggggatgtgc
gtaaaacgac

Artificial

VLP74_21 (VEEV

tccagccaat
ggccctggtt
cgatggctaa
ataaaccgaa
agaaccaagg

acaagaagaa

gccecggegtce
ttggaaaacg
cgatgtaacc
ctgggtgagce
aatgttgaat
gtctcatgag
gcacatttcc
cctataaaaa
aaaacctctg
ggagcagaca
actatgcggce
ttttgttaaa
aaatcggcaa
cagtttggaa
ccgtctatca
cgaggtgccg
ggggaaagcc
gggcgctggce
cgecgetaca
atgcgtaagg
ggaagggcga
tgcaaggcga
ggccagtgaa

RU 2702163 C2

aatacgggat
ttcttcgggg
cactcgtgca
aaaaacagga
actcatactc
cggatacata
ccgaaaagtg
taggcgtatc
acacatgcag
agcccgtcag
atcagagcag
attcgcgtta
aatcccttat
caagagtcca
gggcgatggc
taaagcacta
ggcgaacgtg
aagtgtagceg
gggcgegtac
agaaaatacc
tcggtgcggg
ttaagttggg
ttccatggtce

aataccgcgce
cgaaaactct
cccaactgat
aggcaaaatg
ttcctttttc
tttgaatgta
ccacctgacg
acgaggccct
ctccegttga
ggcgcgtcag
attgtactga
aatttttgtt
aaatcaaaag
ctattaaaga
ccactacgtg
aatcggaacc
gcgagaaagg
gtcacgcetgc
tatggttgct
gcatcaggcg
cctetteget
taacgccagg

tcaactttc

cacatagcag
caaggatctt
cttcagcatc
ccgcaaaaaa
aatattattg
tttagaaaaa
tctaagaaac
ttcgggtege
cggtcacagc
cgggtgttgg
gagtgcacca
aaatcagctc
aatagcccga
acgtggactc
aaccatcacc
ctaaagggag
aagggaagaa
gcgtaaccac
ttgacgtatg
ccattcgcca
attacgccag

gttttcccag

VLP 519 NPNAX6) VEEV-NPNAX6 sequence only

gtatccgatg
ccccagaacce
cctgacgttc
gaaggaggcc
gaagaagaag

gaccaacaag

cagccaatgc
gacccttttc
aagcaacgcc
tcgcaaaaac
gctaagacag

aaaccaggca

cctatcgcaa
tggcgatgca
gggacgcgece
agaaaggggg
ggccgcctaa

agagacagcg

CTpaHuua 128

Crp.: 166

cccgttegeg
ggtgcaggaa
acctgagggg
aggccaaggg
tccgaaggca

catggtcatg

7200
7260
7320
7380
7440
7500
7560
7620
7680
7740
7800
7860
7920
7980
8040
8100
8160
8220
8280
8340
8400
8460
8509

60
120
180
240
300
360



130

aaattggaat
tgtgtggtcg
gttctggceg
ccacagaaca
agctggcatc
ggggccaagg
gtgctgggag
aagggagtta
atgtgtctgc
aaaccagcag
ctgctggaag
aatgagtata
tgccatagtc
cttcagactt
cggtatgaca
tctcgeccgt
ggggactcca
tatgaagtga
gtagagcaag
atgcacctcc
ggaaacccga
gccaacccca
ctggtggaat
ttcagccagt
gtgtataatt
gtcccattct
accttcggtt
acccgccaac
aggaatttta
aggttttggg
actcattatt
attgcaaccg
ctaactcctt

tgcgcccgea

ctgacaagac
gagggaagtt
cgcttaagac
tgcgggccga
atggagcagt
gagacagcgg
gtgtgaatga
ccgtgaagta
tcgccaatgt
agactttggc
cagctgttaa
agctaacgeg
caatagcaat
cctcgcagta
tgcacgggac
gtcacattgt
tcaccatgga
aatttaatcc
cgtgccaagt
cgggctcaga
atgccaatcc
acgctggtgg
gcgagtgtgg
gcacaaagaa
ctgacaaact
tgctggcaga
tcagatcagt
ttgctgatga
ccgtcaccga
cacaggaaac
accacagata
tttccgttge
accggctaac

ctgccecgggce

gttcccaatc
attcaggccg
gaagaaagca
tacattcaaa
ccaatatgaa
acgacccatt
aggatctagg
tactccagag
gacgttccca
catgctcagc
gtgcceccgga
cccttacatg
cgaggcagta
tggcctggat
cattaaagag
ggatgggcac
atttaagaaa
tgtaggcaga
ctacgcacat
agtggacagc
caacgcgaac
atcctcagtc
cggcacaaag
ggagcagtgc
gcccaaagcea
cggcaaatgc
gtcactgaaa
gcctcactac
aaaagggtgg
agcacccgga
ccctatgtec
agcgtctacc
acctaacgct

cgagaccacc

RU 2702163 C2

atgttggaag
atgcatgtgg
tccaaatacg
tacacccatg
aatgggcgtt
ctggataacc
acagcccttt
aactgcgagc
tgtgctcaac
gttaacgttg
aggaaaagga
gccagatgca
aagagcgacg
tcctccggea
ataccactac
ggttatttcc
gattccgtca
gaactctata
gatgcacaga
agtttggttt
cccaatgcta
accgtgacac
atctccgaga
agagcatatc
gcgggagceca
accgtgectc
ctgcacccta
acgcacgagce
gagtttgtat
aatccacatg
accatcctgg
tggctgtttt
aggataccat

tgggagtcct

ggaagataaa
aaggcaagat
atcttgagta
agaaacccca
tcacggtgec
agggacgggt
cagtcgtcat
aatggtcact
caccaatttg
acaacccggg
gatccaccga
tcagatgtgc
ggcacgacgg
acttaaaggg
atcaagtgtc
tgcttgecag
gacactcctg
ctcatccccc
acagaggagc
ccttgagegg
acccaaatgc
ctcctgatgg
ccatcaacaa
ggctgcagaa
ccttaaaagg
tagcaccaga
agaatcccac
tcatatctga
ggggaaacca
ggctaccgeca
gtttgtcaat
gcagatcaag
tttgtctggc

tggatcacct

CTpaHuua 129

Crp.: 167

cggctacgct
cgacaacgac
tgcagatgtg
aggctattac
gaaaggagtt
ggtcgctatt
gtggaacgag
agtgaccacc
ctacgacaga
ctacgatgag
ggagctgttt
agttgggagc
ttatgttaga
caggaccatg
actctataca
gtgcccggea
ctcggtgecg
agaacacgga
ttatgtcgag
cagttccgga
caacccaaac
gactagcgcc
gacaaaacag
cgataagtgg
aaaactgcat
acctatgata
atatctaatc
accagctgtt
cccgecgaaa
cgaggtgata
ttgtgccgec
agttgcgtgce
tgtgctttge

atggaacaat

420

480

540

600

660

720

780

840

900

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400



aacCcaacaga
cgcctgetca
gcecggegect
atagtcaaca
ctgataccta
ccagccatca
tgcaaagtct
actgagaaca
catgctgaag
ggagaacact
ggggtcaaaa
gtgcagtatg
ggagcatttg
aacctagtgc
tcgggttttg
ggatgcgaaa
ttagcctttg
gcggccgaat
gtcaagtact
accctaaaag
accgcaaata
ggtgattgtc
tttacagccg
gccgtaatta
aaccagaaac
<210> 37
<211>
<212>
<213>

<220>
<223>

<400> 37

PRT

1285

tgttctggat
ggtgcgtgtg
acgagcacgc
gagcaggcta
cagtgaactt
aatgctgegg
tcacaggggt
cccaagtcag
catataaagc
ctattgtgac
taactgcagg
ccggggagat
gagatataca
tgcagagacc
agcaatggaa
tatatacaaa
acattcccga
gcactcttaa
cggccagcaa
aagcagcagt
tccacccgga
accceccgaa
cggtgtcaaa
ttataattgg

ataattaa

Artificial

tcaattgctg
ctgtgtcgtg
gaccacgatg
cgcaccactc
ggagtacgtc
atctcaggaa
ttaccecgttc
caaggcctac
gcacacagcc
taccgtgtat
tcegetttec
ctataattat
atccagaaca
caaagcagga
gaaagataaa
cccecattege
cgccttgttce
cgagtgcgtg
gtcaggcaag
cgagctaacc
gttcaggctc
agaccatatt
aaccgcgtgg
cttggtgctg

RU 2702163 C2

atccctctgg
ccttttttag
ccgagccaag
cctatcagca
acctgccact
tgcactccaa
atgtggggtg
gtaatgaaat
tcagtgcagg
gtgaatggag
acagcttgga
gattttcctg
gtctcaagct
gcgatccacg
gctccatcat
gccgaaaact
accagggtgt
tattcttceg
tgcgcagtcc
gagcaagggt
caaatatgca
gtgacacacc
acgtggttaa

gctactattg

VLP74_21 (VEEV VLP 519 NPNAx6) amino

ccgecttgat
tcatggccgg
cgggaatctc
taacaccaac
acaaaacagg
cttacaggcc
gtgcatattg
ctgacgactg
cgttecctcaa
aaactcctgt
caccctttga
agtatggggc
ctgatctgta
tgccatacac
tgaaatttac
gtgctgtagg
cagaaacacc
actttggtgg
atgtgccatc
cggcgactat
catcatatgt
ctcagtatca
catccctgct

tggccatgta

cgtagtgact
cgccgeagge
gtataacact
aaagatcaag
aatggattca
tgatgaacag
cttttgcgac
ccttgeggat
catcacagtg
gaatttcaat
tcgcaaaatc
aggacaacca
tgccaatacc
tcaggcacct
cgcecectttc
gtcaattcca
gacactttca
gatcgccacg
agggactgct
ccatttctcg
tacgtgcaaa
cgcccaaaca
gggaggatca
cgtgctgacc

acid sequence

Met Phe Pro Phe GIn Pro Met Tyr Pro ¥8t Gln Pro Met Pro Igr Arg
1 5

Asn Pro Phe Ala Ala Pro Arg Arg ;;o Trp Phe Pro Arg ;Br Asp Pro
20

Ctpanuua 130
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2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3858
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Phe

Thr

Lys

65

Lys

Asn

Gly

Pro

Tyr

His

Tyr

225

val

Met

Glu

Phe

Leu

Phe

50

Pro

Lys

Pro

Lys

Ile

130

Lys

Leu

Ala

Glu

Glu

210

ser

Leu

Trp

GlIn

Pro
290

Ala

35

Lys

Lys

Lys

Lys

Arg

115

Met

Leu

Ala

Asp

Lys

Asn

Gly

Gly

Asn

Trp

275

Cys

Met

Gln

Lys

Lys

Ala

100

Gln

Leu

Phe

Ala

val

180

Pro

Gly

Arg

Gly

Glu

260

ser

Ala

Gln

Arg

Glu

Asn

85

Gln

Arg

Glu

Arg

Leu

165

Pro

GIn

Arg

Pro

val

245

Lys

Leu

Gln

val

Arg

Ala

70

Gln

Asn

Met

Gly

Pro

150

Lys

Gln

Gly

Phe

Ile

230

Asn

Gly

val

Pro

Gln

Asp

55

ser

Gly

Gly

val

Lys

Met

Thr

Asn

Tyr

Thr

215

Leu

Glu

val

Thr

Pro
295

Glu

40

Ala

Gln

Lys

Asn

Met

120

Ile

His

Lys

Met

TYyr

200

val

Asp

Gly

Thr

Thr

280

Ile

Leu

Pro

Lys

Lys

Lys

Lys

Asn

val

Lys

Arg

185

ser

Pro

Asn

Ser

val

265

Met

RU

Thr

Pro

Gln

Lys

Lys

Leu

Gly

Glu

Ala

170

Ala

Trp

Lys

Gln

Ar

25

Lys

cys

2702163 C2

Arg

Glu

Lys

75

Ala

Lys

Glu

Tyr

Gly

Ser

Asp

His

Gly

Gly

Thr

Tyr

Leu

Ser

Gly

60

Gly

Lys

Thr

ser

Ala

140

Lys

Lys

Thr

His

val

220

Arg

Ala

Thr

Leu

Cys Tyr Asp Arg
300
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Met
45

Pro
Gly

Thr

Asn

cys

Ile

Tyr

Phe

Gly

Gly

val

Leu

Pro

Ala

285

Lys

Ala

Ser

Gly

Gly

Lys

110

Lys

val

Asp

AsSp

Lys

Ala

Ala

val

ser

Glu

270

Asn

Pro

Asn

Ala

Gln

Pro

95

Lys

Thr

val

Asn

Leu

175

Tyr

val

Lys

Ala

val

255

Asn

val

Ala

Leu

Asn

Gly

80

Pro

Pro

Phe

Gly

160

Glu

Thr

Gln

Gly

Ile

240

val

cys

Thr

Glu
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Thr

305

Leu

Glu

Cys

Ala

Ser

385

Arg

Ser

Phe

Lys

Phe

465

val

Ala

val

Ala

Ala

545

Leu

Leu

Leu

Glu

Ile

val

370

Gln

Tyr

Leu

Leu

Lys

Asn

Glu

Tyr

ser

Asn

530

Gly

val

Ala

Glu

Leu

Arg

355

Lys

Tyr

Asp

Tyr

Leu

435

Asp

Pro

Gln

val

Leu

515

Pro

Gly

Glu

Met

Ala

Phe

340

Cys

Ser

Gly

Met

Thr

420

Ala

ser

val

Ala

Glu

500

Ser

Asn

Ser

Cys

Leu

Ala

325

Asn

Ala

Asp

Leu

His

405

ser

Arg

val

Gly

cys

Met

Gly

Ala

Ser

Glu
565

Ser

310

val

Glu

val

Gly

Arg

cys

Arg

Ar

47

Gln

His

ser

Asn

val

550

cys

val

Lys

Tyr

Gly

His

375

ser

Thr

Pro

Pro

His

455

Glu

val

Leu

Ser

Pro

535

Thr

Gly

Asn

Cys

Lys

ser

360

Asp

ser

Ile

Cys

Ala

440

ser

Leu

Tyr

Pro

Gly

Asn

val

Gly

val

Pro

Leu

345

Cys

Gly

Gly

Lys

His

425

Gly

Cys

TYr

Ala

Gly

Gly

Ala

Thr

Thr

RU

Asp

Gly

Thr

His

Tyr

AsSn

Glu

410

Ile

Asp

Ser

Thr

His

490

ser

Asn

Asn

Pro

Lys
570

2702163 C2

Asnh

315

Arg

Arg

ser

val

Leu

395

Ile

val

Ser

val

His

475

Asp

Glu

Pro

Pro

Pro

555

Ile

Pro

Lys

Pro

Pro

Arg

380

Lys

Pro

ASp

Ile

Pro

460

Pro

Ala

val

Asn

Asn

540

Asp

Ser

CTpaHuua 132
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Gly

Arg

Tyr

Ile

365

Leu

Gly

Leu

Gly

Thr

445

Tyr

Pro

Gln

ASp

Ala

525

Ala

Gly

Glu

Tyr

Arg

Met

350

Ala

Gln

Arg

His

His

430

Met

Glu

Glu

Asn

Ser

510

Asn

Asn

Thr

Thr

Asp

ser

335

Ala

Ile

Thr

Thr

Gln

415

Gly

Glu

val

His

Arg

495

Ser

Pro

Pro

ser

Ile
575

Glu

320

Thr

Arg

Glu

sSer

Met

400

val

Tyr

Phe

Lys

Gly

Gly

Leu

AsSn

Asn

Ala

560

Asn
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Lys

Tyr

Lys

Leu

625

Thr

Thr

Glu

Gly

Gln

705

Thr

Ile

Phe

Asn

Ala

785

Asn

Ile

Leu

Thr

Arg

Ala

610

Ala

Phe

Tyr

Leu

Trp

690

Glu

His

Cys

Cys

Ala

770

Arg

Gln

val

val

Lys

Leu

595

Ala

Asp

Gly

Leu

Ile

675

Glu

Thr

Tyr

Ala

Arg

755

Arg

Ala

Gln

val

Met
835

Gln

580

Gln

Gly

Gly

Phe

Ile

660

Ser

Phe

Ala

Tyr

Ala

740

ser

Ile

Glu

Met

Thr

820

Ala

Phe

Asn

Ala

Lys

Arg

645

Thr

Glu

val

Pro

His

725

Ile

Arg

Pro

Thr

Phe

805

Arg

Gly

Ser

ASp

Thr

cys

630

Ser

Arg

Pro

Trp

Gly

Arg

Ala

val

Phe

Thr

790

Trp

Leu

Ala

Gln

Lys

Leu

615

Thr

val

GIn

Ala

Gly

Asn

Tyr

Thr

Ala

Cys

775

Trp

Ile

Leu

Ala

cys

Trp

600

Lys

val

Ser

Leu

val

680

Asn

Pro

Pro

val

Cys

Leu

Glu

Gln

Arg

Gly

RU

Thr

585

val

Gly

Pro

Leu

Ala

665

Arg

His

His

Met

Ser

745

Leu

Ala

Ser

Leu

cys
825

Lys Lys

Tyr Asn

Lys Leu

Leu Ala

635

Lys Leu

Asp Glu

Asn Phe

Pro Pro

Gly Leu

715

Ser Thr
730

val Ala

Thr Pro

val Leu

Leu Asp
795

Leu Ile
810

val Cys

Glu

Ser

His

620

Pro

His

Pro

Thr

Lys

Pro

Ile

Ala

Tyr

Pro

Cys

Ala Gly Ala Tyr
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Gln

Asp

605

val

Glu

Pro

His

val

685

Arg

His

Leu

ser

Ar

76

cys

Leu

Leu

val

Glu
845

Cys

590

Lys

Pro

Pro

Lys

Tyr

Thr

Phe

Glu

Gly

Thr

750

Leu

Ala

Trp

Ala

val

830

His

Arg

Leu

Phe

Met

Asn

655

Thr

Glu

Trp

val

Leu

735

Trp

Thr

Arg

Asn

Ala

815

Pro

Ala

Ala

Pro

Leu

Ile

640

Pro

His

Lys

Ala

Ile

720

ser

Leu

Pro

Thr

Asn

800

Leu

Phe

Thr
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Thr Met Pro Ser GIn Ala Gly Ile Ser Tyr Asn Thr Ile val Asn Arg
850 855 860

Ala Gly Tyr Ala Pro Leu Pro Ile Ser Ile Thr Pro Thr Lys Ile Lys
865 870 875 880

Leu ITe Pro Thr val Asn Leu Glu Tyr val Thr Cys His Tyr Lys Thr
885 890 895

Gly Met Asp Ser Pro Ala Ile Lys Cys Cys Gly Ser Gln Glu Cys Thr
900 905 910

Pro Thr Tyr Arg Pro Asp Glu Gln Cys Lys val Phe Thr Gly val Tyr
915 920 925

Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp Thr Glu Asn Thr
930 935 940

GIn val Ser Lys Ala Tyr val Met Lys Ser Asp Asp Cys Leu Ala Asp
945 950 955 960

His Ala Glu Ala Tyr Lys Ala His Thr Ala Ser val Gln Ala Phe Leu
965 970 975

Asn Ile Thr val Gly Glu His ser Ile val Thr Thr val Tyr val Asn
980 985 990

Gly Glu Thr Pro val Asn Phe Asn Gly val Lys Ile Thr Ala Gly Pro
995 1 1005

Leu Ser Thr Ala Trp Thr Pro Phe Asp Arg Lys Ile val GIn Tyr
1010 1015 1020

Ala Gly Glu Ile Tyr Asn Tyr Asp Phe Pro Glu Tyr Gly Ala Gly
1025 1030 1035

Gln Pro Gly Ala Phe Gly Asp Ile Gln Ser Arg Thr val Ser ser
1040 1045 1050

Ser Asp Leu Tyr Ala Asn Thr Asn Leu Val Leu GIln Arg Pro Lys
1055 1060 1065

Ala Gly Ala Ile His val Pro Tyr Thr GIn Ala Pro Ser Gly Phe
1070 1075 1080

Glu GIn Trp Lys Lys Asp Lys Ala Pro Ser Leu Lys Phe Thr Ala
1085 1090 1095

Pro Phe Gly Cys Glu Ile Tyr Thr Asn Pro Ile Arg Ala Glu Asn
1100 1105 1110

CTpanuua 134
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Cys Ala
1115

Leu Phe
1130

Cys Thr
1145

Ala Thr
1160

His val
1175

Leu Thr
1190

Ile His
1205

Cys Lys
1220

Pro Gln
1235

Ala Trp
1250

Ile Ile
1265

Leu Thr
1280

<210> 38
<211> 73
<212> DN

<213> Artificial

<220>

val

Thr

Leu

val

Pro

Glu

Pro

Gly

TYyr

Thr

Ile

Asn

05
A

Gly

Arg

Asn

Lys

ser

Gln

Glu

Asp

His

Trp

Gly

Gln

Ser

val

Glu

Tyr

Gly

Gly

Phe

cys

Ala

Leu

Leu

Lys

Ile

Ser

Cys

Ser

Thr

Ser

Arg

His

Gln

Thr

val

His

Pro
1120

Glu
1135

val
1150

Ala
1165

Ala
1180

Ala
1195

Leu
1210

Pro
1225

Thr
1240

ser
1255

Leu
1270

Asn
1285

Leu

Thr

Tyr

Ser

Thr

Thr

Gln

Pro

Phe

Leu

Ala

RU 2702163 C2

Ala

Pro

Ser

Lys

Leu

Ile

Ile

Lys

Thr

Leu

Thr

Phe Asp

Thr Leu

ser Asp

Ser Gly

Lys Glu

His Phe

Cys Thr

Asp His

Ala Ala

Gly Gly

ITe val

Ile
1125

Ser
1140

Phe
1155

Lys
1170

Ala
1185

ser
1200

Ser
1215

Ile
1230

val
1245

ser
1260

Ala
1275

Pro

Ala

Gly

Cys

Ala

Thr

Tyr

val

Ser

Ala

Met

<223> VLP74_15 (CHI VLP 532 NPNAx6) Whole sequence

<400> 38

tcgcgegttt cggtgatgac ggtgaaaacc tctgacacat gcagctcccg

cagcttgtct gtaagcggat gccgggagca gacaagcccg tcagggegcg

ttggcgggtyg tcggggctgg cttaactatg cggcatcaga gcagattgta

accatatgcg gtgtgaaata ccgcacagat gcgtaaggag aaaataccgce

attcgccatt caggctgcgc aactgttggg aagggcgatc ggtgegggcec

CTtpaHmya 135
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Asp Ala

Ala Glu

Gly Ile

Ala val

val Glu

Ala Asn

val Thr

Thr His

Lys Thr

val Ile

Tyr val

gagacggtca
tcagcgggtg
ctgagagtgc
atcaggcgcc

tcttcgetat

60
120
180
240
300
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tacgccagcet
tttcccagtc
attgactagt
gttccgegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac
gcgtgtacgg
aggtcgacga
gaaggtacca
cacgtccaca
ccatgcgcgce
agaagaagca
cggctcaaaa
attgcatctt
ataaagtaat
tggcctttaa
agtctgatgc
gagcagtgca
acagcggcag
ccaacgaagg
aaattacccc
caaacactac
cggaaagcac
taaaagcatc
atgtctataa
cgtgccacag
aaatccaggt
tgcgctatat

cttcagcacc

ggcgaaaggg
acgacgttgt
tattaatagt
acataactta
tcaataatga
gtggagtatt
acgcccecta
accttatggg
gtgatgcggt
ccaagtctcce
tttccaaaat
tgggaggtct
tatcgcggec
accccgaccc
gaggcaggct
ggtacctcaa
ggcgecgeaa
gaagaagaaa
cgaagtcaag
gaaaccagca
gcggtegtct
ctcgaagttt
gtattcagga
accgatcttc
tgcccgeacg
tgagggagcc
attcccctge
cttgcgeatg
gctgacttge
agccacaaga
ccctatcgea
ctctttgcag
ggatagccat

gtgcacgatc

ggatgtgctg
aaaacgacgg
aatcaattac
cggtaaatgg
cgtatgttcc
tacggtaaac
ttgacgtcaa
actttcctac
tttggcagta
accccattga
gtcgtaacaa
atataagcag
gccaccatgg
tgggccccac
gggcaactcg
cagaagcctc
aacgacccaa
ccaggccgta
catgaaggca
catgtgaagg
aaatacgatc
acccacgaga
ggccggttca
gacaacaaag
gccctctecg
gaagagtgga
tctcagecge
cttgaggaca
tcteccccacc
ccatatctag
ttggagcgea
atcgggataa
acgccagcgg

accgggacca

RU 2702163 C2

caaggcgatt
ccagtgaatt
ggggtcatta
cccgectgge
catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
catcaatggg
cgtcaatggg
ctccgeecca
agctcgttta
agttcatccc
gccctacaat
cccagctgat
gcagaaatcg
agcaaaagaa
gggagagaat
aagtgatggg
gaactatcga
ttgaatgtgc
aacccgaggg
ctatcccgac
gacgggtggt
tggtgacgtg
gcctegecct
cttgcacacc
acgtgatgag
gccaaagacg
ctcattgtcc
tcagaaatga
agacagatga
acgcggageg
tgggacactt

aagttgggta
gacgcgtgtt
gttcatagcc
tgaccgccca
ccaataggga
gcagtacatc
tggcccgect
atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa
gtgaaccgtc
gacgcaaact
tcaagtaatt
ctccgcagtc
gaaaaacaag
gcaaccacca
gtgcatgaaa
ctacgcatgc
caatgccgat
acagataccg
gtactataac
gggtgcaggce
ggccatcgtc
gaacaaagac
cccggtcttg
ctgctgctac
acccggatac
cagtactaag
tgactgcgga
agcaacggac
cagccacgat
agccggattg
tattctcgcc
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acgccagggt
ggcattgatt
catatatgga
acgacccccg
ctttccattg
aagtgtatca
ggcattatgc
tagtcatcgc
ggtttgactc
ggcaccaaaa
tgggcggtag
agataactgc
ttctataaca
agacctagac
aacaaattga
aagcaaaggc
caaaagaagc
attgaaaatg
ctggtggggg
ctggctaaac
gtgcacatga
tggcatcacg
aagccgggag
ctaggagggg
atcgtcacaa
tgcctgttgg
gaaaaggaac
taccagctac
gacaatttta
gaagggcatt
ggaacgctga
tggaccaagc
cttgtaagga

cgatgcccga

360
420
480
540
600
660
720
780
840
900
960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
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aaggagagac
acccgttcca
atggtaaaga
tagaggtgca
acgtgaagat
gaggaaaccc
acgccaaccc
ataactgcaa
actccecttt
cattcccatt
acggaaaaaa
gtaacatggg
ccttgaccgt
actggccgea
actattatga
ttctgtcgat
caccatatga
tcagaacgac
agcccctgtt
gtctgaaact
gtgcccacac
cgtataagac
aatcagtcac
tcatcccctce
cagactacag
gcttttgcga
gcaaaacaga
gcgtccttta
tcacagtaaa
acaacaaaat
caggaagacc
atgccaacac
ctcaggcacc

cggcaccgtt

gctgacagtg
tcatgaacca
gttaccttgc
tatgccccca
cacagttaat
gaatgccaat
caacgctggt
aattgatcag
agtcccgege
ggcaaacgtg
ccaagtcacc
acaggaacca
gcctactgag
gatgtctacg
gctgtacccc
ggtgggcaca
attaacacca
caaggcggcec
ctggttgcag
cttgccatgce
tgtgagcgceg
tcttgtcaac
cttggaacca
cccgtacgtg
ctgcaaggtc
cgccgaaaat
gtttgcatcg
ccaaggaaac
ggacgccaag
cgtggtgtac
aggacaattt
tcagttggta
atctggettc
cggttgccag

ggatttacgg
cctgtgatag
agcacgtacg
gatactcctg
gggcagacgg
cccaacgcga
ggatccaacg
tgccatgcetg
aacgctgaac
acttgcagag
atgctgctgt
aattaccacg
ggtctggagg
aacggtactg
actatgactg
gcagtgggaa
ggagccactg
acatattacg
gctcttatcc
tgctgtaaga
tacgaacacg
agaccgggtt
acactgtcac
aagtgctgtg
tttactggag
acgcaattga
gcctacagag
aacattaccg
tttgtcgtgg
aaaggcgacg
ggtgacattc
ctacagaggc
aagtattggc

attgcgacaa

RU 2702163 C2

acagcagaaa
gtagggagag
tgcagagcac
accgcacgcet
tgcggtacaa
accccaatgc
agggactgac
cagtcactaa
tcggggaccg
tgccaaaagce
atcctgacca
aggagtgggt
tcacttgggg
ctcatggtca
tagtcattgt
tgtgtgtgtg
ttcccttect
aggctgegge
cgctggeege
ccctggettt
taacagtgat
acagccccat
ttgactacat
gtacagcaga
tctacccatt
gcgaggcaca
cccacaccgce
tagctgecta
gcccaatgtc
tctacaacat
aaagtcgtac
cagcagcagg
tgaaggaacg

acccggtaag

gatcagccac
gttccactct
cgctgecact
gatgacgcag
gtgcaactgc
taacccaaat
aaccacagac
tcacaagaat
taaaggaaag
aagaaaccct
tccgacactc
gacacacaag
caacaacgaa
cccacatgag
gtcggtggec
cgcacggcgce
gctcagectg
atatctatgg
cttgatcgtc
tttagccgta
cccgaacacg
ggtgttggag
cacgtgcgag
gtgcaaggac
tatgtggggc
tgtagagaaa
atcggegteg
cgctaacggt
ctccgectgg
ggactaccca
accggaaagt
cacggtacat
aggagcatcg

agctgtaaat
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acatgcacac
cgaccacaac
gctgaggaga
cagtctggca
ggtggctccg
gccaacccaa
aaagtgatca
tggcaataca
atccacatcc
acagtaactt
ttgtcttace
aaggaggtta
ccatacaagt
ataatcttgt
tcgttegtge
agatgcatta
ctatgctgeg
aacgaacagc
ctgtgcaact
atgagcatcg
gtgggagtac
atggagctac
tacaaaactg
aagagcctac
ggcgectact
tctgaatctt
gcgaagcetcc
gaccatgccg
acaccttttg
ccttttggeg
aaagacgttt
gtaccatact
ctacagcaca

tgcgctgtgg

2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
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ggaacatacc
cctctgtaac
gcgtcgecat
ccaacgccgt
tatccttctc
tacactgcgc
acaccaccct
cgggaggagt
tgtcgtttag
ttgtttgccc
cctaataaaa
9tggggtgag
atgcggtggg
cgctcacaat
aatgagtgag
acctgtegtg
ttgggcgctc
gagcggtatc
caggaaagaa
tgctggcgtt
gtcagaggtg
ccctegtgeg
cttcgggaag
tcgttegetce
tatccggtaa
cagccactgg
agtggtggcec
agccagttac
gtagcggtgg
aagatccttt
ggattttggt
gaagttttaa
catcgagcat

gaaaaagccg

aatttccatc
ggacatgtca
catcaaatac
taccattcga
aacagccctg
agccgceatgce
tggggtccag
aggattaatt
caggcactaa
ctcccecgtg
tgaggaaatt
gcaggacagc
ctctatggcet
tccacacaac
ctaactcaca
ccagctgcat
ttccgettec
agctcactca
catgtgagca
tttccatagg
gcgaaacccg
ctctcctgtt
cgtggcgett
caagctgggce
ctatcgtctt
taacaggatt
taactacggc
cttcggaaaa
tttttttgtt
gatcttttct
catgagatta
atcaatctaa
caaatgaaac

tttctgtaat

gacataccgg
tgcgaagtac
acagctagea
gaagccgacg
gcaagcgecg
caccctccaa
gatatatcca
gttgctgttg
ggatctagat
ccttecttga
gcatcgcatt
aagggggagg
cgagcatggt
atacgagccg
ttaattgcgt
taatgaatcg
tcgctcactg
aaggcggtaa
aaaggccagc
ctcecgececc
acaggactat
ccgaccctge
tctcatagcet
tgtgtgcacg
gagtccaacc
agcagagcga
tacactagaa
agagttggta
tgcaagcagce
acggggtctg
tcaaaaagga
agtatatatg
tgcaatttat

gaaggagaaa

RU 2702163 C2

atgcggectt
cagcctgcac
agaaaggtaa
tagaagtaga
agtttcgegt
aggaccacat
caacggcaat
ctgccttaat
ctgctgtgec
ccctggaagyg
gtctgagtag
attgggaaga
catagctgtt
gaagcataaa
tgcgctcact
gccaacgcge
actcgcetgeg
tacggttatc
aaaaggccag
ctgacgagca
aaagatacca
cgcttaccgg
cacgctgtag
aacccceccgt
cggtaagaca
ggtatgtagg
gaacagtatt
gctcttgatc
agattacgcg
acgctcagtg
tcttcaccta
agtaaacttg
tcatatcagg

actcaccgag

tactagggtt
tcactcctec
atgtgcagta
ggggaactcc
gcaagtgtgc
agtcaattac
gtcttgggtg
tttaattgtg
ttctagttgc
tgccactecc
gtgtcattct
caatagcagg
tcctgtgtga
gtgtaaagcc
gccecgetttce
ggggagaggc
ctcggtcgtt
cacagaatca
gaaccgtaaa
tcacaaaaat
ggcgtttccc
atacctgtcc
gtatctcagt
tcagcccgac
cgacttatcg
cggtgctaca
tggtatctgc
cggcaaacaa
cagaaaaaaa
gaacgaaaac
gatcctttta
gtctgacagt
attatcaata

gcagttccat

CTpaHuua 138

Crp.: 176

gtcgatgcac
gactttgggg
cattcgatga
cagctgcaaa
tccacacaag
ccagcatcac
cagaagatta
gtgctatgcg
cagccatctg
actgtccttt
attctggggg
catgctgggg
aattgttatc
tggggtgcct
cagtcgggaa
ggtttgcgta
cggctgegge
ggggataacg
aaggccgegt
cgacgctcaa
cctggaagcet
gcctttctec
tcggtgtagg
cgctgegect
ccactggcag
gagttcttga
gctctgctga
accaccgctg
ggatctcaag
tcacgttaag
aattaaaaat
tagaaaaact
ccatattttt

aggatggcaa

4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
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gatcctg
cctcgte
agaatgg
cgtcatc
gacgaaa
gcaggaa
cctggaa
ggataaa,
tctcatc
catcggg
cccattt
acgtttc
agggtta
gggttcc
tgacatt
<210>

<211>
<212>

gta
aaa
caa
aaa
tac
cac
tgc
atg
tgt
ctt
ata
ccg
ttg
gcg
aac
39

1277
PRT

tcggtctgeg
aataaggtta
aagtttatgc
atcactcgca
gcgatcgcetg
tgccagecgea
tgttttcecca
cttgatggtc
aacatcattg
cccatacaat
cccatataaa
ttgaatatgg
tctcatgagc
cacatttccc

ctataaaaat

<213> Artificial

<220>
<223>

<400>
Met Glu
1

Arg Pro
Arg Pro
Asn Lys
Arg Lys
65

Pro Lys

Lys Lys

VLP74_15

39
Phe

Trp

Gln

35

Leu

Asn

Gln

Pro

Ile

Ala

20

Arg

Thr

Lys

Lys

Gly

attccgactc
tcaagtgaga
atttctttcc
tcaaccaaac
ttaaaaggac
tcaacaatat
gggatcgcag
ggaagaggca
gcaacgctac
cgatagattg
tcagcatcca
ctcatactct
ggatacatat
cgaaaagtgc

aggcgtatca

RU 2702163 C2

gtccaacatc
aatcaccatg
agacttgttc
cgttattcat
aattacaaac
tttcacctga
tggtgagtaa
taaattccgt
ctttgccatg
tcgcacctga
tgttggaatt
tcctttttca
ttgaatgtat
cacctgacgt

cgaggcectt

aatacaacct
agtgacgact
aacaggccag
tcgtgattgc
aggaatcgaa
atcaggatat
ccatgcatca
cagccagttt
tttcagaaac
ttgcccgaca
taatcgcggce
atattattga
ttagaaaaat
ctaagaaacc

tcgtce

(CHI VLP 532 NPNAX6) amino acid sequenc

Pro
5

Pro
Gln
Met
Lys
Lys

Arg

Thr GIn Thr

Arg

Ala

Arg

Gln

70

Gln

Arg

Pro

Gly

Ala

55

Arg

Pro

Glu

Thr

Gln

40

val

Gln

Pro

Arg

Phe Tyr Asn
10

Ile GIn val
25

Leu Ala Gln
Pro Gln Gln

Lys Lys Gln
75

Gln Lys Lys
90

Met Cys Met
105

Arg Arg Tyr

Ile Arg Pro
30

Leu Ile Ser
45

Lys Pro Arg

Ala Pro Gln

Pro Ala Gln

Lys Ile Glu
110

CTpaHuua 139

Crp.: 177

attaatttcc
gaatccggtg
ccattacgct
gcctgagega
tgcaaccggc
tcttctaata
tcaggagtac
agtctgacca
aactctggcg
ttatcgcgag
ctagagcaag
agcatttatc
aaacaaatag

attattatca

e
Gln
15
Arg
Ala
Arg
Ash
Lys

Asn

Pro

Pro

val

Asn

Asp

80

Lys

Asp

6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
7200
7260
7305
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Cys

Leu

Asp

Lys

Ala

Lys

val

225

Ser

Gly

Asn

Glu

305

His

Thr

cys

Gly

Ile

val

130

Asn

Leu

Phe

val

Pro

210

Ala

val

Ala

Thr

Lys

Pro

Arg

Arg

His

Thr
370

Phe

115

Gly

Ala

Glu

Thr

Gln

195

Gly

Ile

val

Glu

Thr

275

Glu

Gly

GIn

Pro

Ser

355

Leu

Glu

AsSp

Asp

cys

His

180

Tyr

Asp

val

Thr

Glu

260

Phe

Pro

Tyr

Arg

Tyr

340

Pro

Lys

val

Lys

Leu

Ala

165

Glu

Ser

Ser

Leu

Pro

Glu

Tyr

Arg

325

Leu

Ile

Ile

Lys

val

Ala

150

Gln

Lys

Gly

Gly

Gly

Asn

ser

Cys

ser

GlIn

310

ser

Ala

Ala

Gln

His

Met

135

Lys

Ile

Pro

Gly

Arg

215

Gly

Lys

Leu

ser

Thr

295

Leu

Thr

His

Leu

val
375

Glu

120

Lys

Leu

Pro

Glu

Arg

200

Pro

Ala

Asp

Ala

Gln

280

Leu

Leu

Lys

Cys

Glu

360

ser

Gly

Pro

Ala

val

Gly

Phe

Ile

Asn

Ile

Leu

265

Pro

Arg

Lys

Asp

Pro

345

Arg

Leu

RU

Lys

Ala

Phe

His

170

Tyr

Thr

Phe

Glu

val

250

Pro

Pro

Met

Ala

Asn

330

Asp

Ile

Gln

2702163 C2

val

His

Lys

155

Met

Tyr

Ile

Asp

Gly

Thr

val

cys

Leu

ser

315

Phe

cys

Arg

Ile

Met

val

140

Arg

Lys

Asn

Pro

Asn

220

Ala

Lys

Leu

Thr

Glu

300

Leu

Asn

Gly

Asnh

Gly
380

CTpaHuua 140
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Gly

Lys

ser

Ser

Trp

Thr

205

Lys

Arg

Ile

Cys

Pro

285

ASp

Thr

val

Glu

Glu

365

Ile

Tyr

Gly

ser

Asp

His

190

Gly

Gly

Thr

Thr

Leu

270

cys

Asn

Cys

Tyr

Gly

Ala

Lys

Ala

Thr

Lys

Ala

175

His

Ala

Arg

Ala

Pro

255

Leu

cys

val

Ser

Lys

His

Thr

Thr

Cys

Ile

Tyr

160

ser

Gly

Gly

val

Leu

240

Glu

Ala

Tyr

Met

Pro

320

ser

Asp

Asp
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385

Ala

Thr

Gly

Thr

465

Tyr

Pro

val

Gly

Ala

545

Asn

Asp

Ser

Ile

Ala

625

Leu

Ser

Asp

Ile

Glu

cys

450

Phe

val

Pro

Lys

Gly

Asn

Glu

Gln

Pro

His

610

Arg

Tyr

His

Ala

Thr

Thr

435

Thr

His

Gln

Asp

Ile

515

Ser

Pro

Gly

cys

Leu

595

Ile

Asn

Pro

Asp
Glu
Gly
4

Leu
His
Ser
ser
Thr
500
Thr
Gly
Asn
Leu
His
580
val
Pro

Pro

Asp

Trp

Arg

Thr

Thr

Pro

Arg

Thr

485

Pro

val

Gly

Ala

Thr

565

Ala

Pro

Phe

Thr

His
645

Thr

390

Ala

Met

val

Phe

Pro

470

Ala

Asp

Asn

Asn

Asn

550

Thr

Ala

Arg

Pro

val

630

Pro

Lys

Gly

Gly

Gly

His

455

Gln

Ala

Arg

Gly

Pro

535

Pro

Thr

val

Asn

Leu

615

Thr

Thr

Leu

Leu

His

Phe

440

His

His

Thr

Thr

GlIn

520

Asn

Asn

Asp

Thr

Ala

600

Ala

Tyr

Leu

Arg

Leu

Phe

425

Thr

Glu

Gly

Ala

Leu

505

Thr

Ala

Ala

Lys

Asn

585

Glu

Asn

Gly

Leu

RU

TYyr

val

410

Ile

Asp

Pro

Lys

Glu

490

Met

val

Asn

Asn

val

570

His

Leu

val

Lys

ser
650

2702163 C2

Met

395

Arg

Leu

ser

Pro

Glu

475

Glu

Thr

Arg

Pro

Pro

555

Ile

Lys

Gly

Thr

Asn

635

Tyr

Asp

Thr

Ala

Arg

val

460

Leu

Ile

Gln

Tyr

Asn

540

Asn

Asn

Asn

Asp

cys

620

GIn

Arg

CTpaHuua 141

Crp.

1179

Ser

ser

Arg

Lys

Ile

Pro

Glu

Gln

Lys

Ala

Ala

Asn

Trp

Arg

605

Arg

val

Asn

His

Ala

cys

430

Ile

Gly

cys

val

ser

510

Cys

Asn

Gly

cys

Gln

590

Lys

val

Thr

Met

Thr

Pro

415

Pro

ser

Arg

ser

His

495

Gly

Asn

Pro

Gly

Lys

575

TYyr

Gly

Pro

Met

Gly

Pro

400

cys

Lys

His

Glu

Thr

480

Met

Asn

Cys

Asn

ser

560

Ile

Asn

Lys

Lys

Leu

640

Gln



143

Glu

Leu

Pro

His

705

Thr

Gly

Pro

Leu

Ala

785

Ile

Pro

Ala

val

Met

865

ser

Tyr

Asp

Pro

Thr

Tyr

690

Pro

val

Thr

Tyr

Cys

Tyr

Pro

cys

His

Gly

val

Leu

val

Tyr

Asn

val

675

Lys

His

val

Ala

Glu

755

cys

Leu

Leu

cys

Thr

835

val

Leu

Asp

Lys

ser
915

Tyr

660

Pro

Tyr

Glu

Ile

val

740

Leu

val

Trp

Ala

cys

820

val

Pro

Glu

Tyr

Cys

Cys

His

Thr

Trp

Ile

val

725

Gly

Thr

Arg

Asn

Ala

805

Lys

Ser

Tyr

Met

Ile

885

cys

Lys

Glu

Glu

Pro

Ile

710

Ser

Met

Pro

Thr

Glu

790

Leu

Thr

Ala

Lys

Glu

870

Thr

Gly

val

Glu

Gly

Gln

695

Leu

val

Cys

Gly

Thr

775

Gln

Ile

Leu

Tyr

Thr

855

Leu

Cys

Thr

Phe

Trp

Leu

680

Met

Tyr

Ala

val

Ala

760

Lys

Gln

val

Ala

Glu

840

Leu

Gln

Glu

Ala

Thr
920

val

665

Glu

ser

Tyr

ser

Cys

Thr

Ala

Pro

Leu

Phe

825

His

val

ser

Tyr

Glu
905

RU

Thr

val

Thr

Tyr

Phe

730

Ala

val

Ala

Leu

Cys

810

Leu

val

Asn

val

Lys

890

cys

2702163 C2

His

Thr

Asn

Glu

715

val

Arg

Pro

Thr

Phe

795

Asn

Ala

Thr

Arg

Thr

875

Thr

Lys

Lys

Trp

Gly

Leu

Leu

Arg

Phe

Tyr

780

Trp

cys

val

val

Pro

860

Leu

val

Asp

Gly val Tyr Pro

CTpaHuua 142
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Lys

Gly

Thr

Tyr

Leu

Arg

Leu

765

Tyr

Leu

Leu

Met

Ile

845

Gly

Glu

Ile

Lys

Phe
925

Glu

670

Asn

Ala

Pro

Ser

cys

750

Leu

Glu

Gln

Lys

ser

830

Pro

Tyr

Pro

Pro

Ser

910

Met

val

Asn

His

Thr

Met

735

Ile

Ser

Ala

Ala

Leu

815

Ile

Asn

ser

Thr

ser

895

Leu

Trp

Thr

Glu

Gly

Met

720

val

Thr

Leu

Ala

Leu

800

Leu

Gly

Thr

Pro

Leu

880

Pro

Pro

Gly
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Gly

His

945

Arg

Gly

Thr

Thr

Asn

Gly

Asn

val

Glu

Ile

Ile

val

cys

Thr

Ala

Ala Tyr
930

val Glu
Ala His

Asn Asn

val Lys
995

Pro Phe
1010

cys

Lys

Thr

Ile

980

Asp

Asp

Phe

Ser

Ala

965

Thr

Ala

Asn

Met Asp Tyr Pro

1025

Asp Ile

1040

Thr GIn

1055

GlIn

Leu

Ser

val

Pro Tyr Ser Gln

1070

Arg Gly Ala Ser

1085

Ala Thr

1100

Pro Ile

1115

Asn

Ser

Asp Ala Pro

1130

Thr His

1145

Ser

Ala Ser Lys

1160

val Thr

1175

Ile

Pro

Ile

Ser

Ser

Lys

Arg

Cys

Glu

950

ser

val

Lys

Lys

Pro

Arg

Leu

RU 2702163 C2

Asp Ala Glu Asn Thr Gln Leu Ser Glu Ala
935 940

Ser Cys Lys Thr Glu Phe Ala Ser Ala Tyr
955 960

Ala ser Ala Lys Leu Arg Vval Leu Tyr GIn
970 975

Ala Ala Tyr Ala Asn Gly Asp His Ala val
985 990
phe val val Gly Pro Met Ser Ser Ala Trp
1000 1005
ITe val val Tyr Lys Gly Asp val Tyr
1015 1020

Phe Gly Ala Gly Arg Pro Gly GIn Phe
1030 1035

Thr Pro Glu Ser Lys Asp Vval Tyr Ala
1045 1050

Gln Arg Pro Ala Ala Gl Thr val His

y
1060 1065

Ala Pro Ser Gly Phe Lys Tyr Trp Leu Lys

Leu

val

Asp

val

Asp

Gly

Glu

1075 1080

GIn His Thr Ala Pro Phe Gly Cys Gln
1090 1095

Arg Ala val Asn Cys Ala val Gly Asn
1105 1110

Ile Pro Asp Ala Ala Phe Thr Arg val
1120 1125

Thr Asp Met Ser Cys Glu val Pro Ala
1135 1140

Phe Gly Gly val Ala Ile 1Ile Lys Tyr
1150 1155

Lys Cys Ala val His Ser Met Thr Asn
1165 1170

Ala Asp val Glu val Glu Gly Asn Ser
1180 1185

CTpaHuua 143

Crp.: 181
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Gln Leu Gl
1190

Arg val Gl
1205

n Ile Ser

n val Cys

His Pro Pro Lys Asp

1220

Thr Leu
1235

Gln Lys 1I1
1250

Leu Ile Le
1265

<210> 40

<211> 7533
<212> DNA
<213> Arti

<220>
<223>

<400> 40
tcgcgegttt

cagcttgtct
ttggcgggtg
accatatgcg
attcgccatt
tacgccagcet
tttcccagtc
attgactagt
gttccgcgtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt
tcaacgggac

gcgtgtacgg

Gly val

e Thr Gly

u Ile val val Leu

ficial

cggtgatgac
gtaagcggat
tcggggctgg
gtgtgaaata
caggctgcge
ggcgaaaggg
acgacgttgt
tattaatagt
acataactta
tcaataatga
gtggagtatt
acgccceccta
accttatggg
gtgatgcggt
ccaagtctcc

tttccaaaat

tgggaggtct

Gln Asp Ile

Phe Ser Thr

1195

Ser Thr Gln

1210

His Ile Vval
1225

ser
1240

Gly val
1255

Gly

Cys
1270

ggtgaaaacc
gccgggagea
cttaactatg
ccgcacagat
aactgttggg
ggatgtgctg
aaaacgacgg
aatcaattac
cggtaaatgg
cgtatgttcc
tacggtaaac
ttgacgtcaa
actttcctac
tttggcagta
accccattga
gtcgtaacaa

atataagcag

RU 2702163 C2

Ala Leu Ala Ser

val His Cys Ala

Asn Tyr Pro Ala

Thr Thr Ala Met

Ala
1200

Ala
1215

ser
1230

ser
1245

Leu ITe val Ala val

val Ser Phe Ser

VLP78_15 (CHI VLP 532 NPNAX25) whole

tctgacacat
gacaagcccg
cggcatcaga
gcgtaaggag
aagggcgatc
caaggcgatt
ccagtgaatt
ggggtcatta
cccgectgge
catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
catcaatggg
cgtcaatggg
ctcecgececa

agctcgttta

1260

Arg
1275

sequence

gcagctceceg
tcagggcgceg
gcagattgta
aaaataccgc
ggtgcgggec
aagttgggta
gacgcgtgtt
gttcatagcc
tgaccgccca
ccaataggga
gcagtacatc
tggcccgect
atctacgtat
cgtggatagc
agtttgtttt
ttgacgcaaa

gtgaaccgtc

CTpanuua 144
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Glu Phe

Ala Cys

His Thr

Trp val

Ala Ala

His

gagacggtca
tcagcgggtg
ctgagagtgc
atcaggcgcec
tcttecgetat
acgccagggt
ggcattgatt
catatatgga
acgacccccg
ctttccattg
aagtgtatca
ggcattatgc
tagtcatcgce
ggtttgactc
ggcaccaaaa
tgggcggtag

agataactgc

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
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aggtcgacga
gaaggtacca
cacgtccaca
ccatgcgcgce
agaagaagca
cggctcaaaa
attgcatctt
ataaagtaat
tggcctttaa
agtctgatgc
gagcagtgca
acagcggceag
ccaacgaagg
aaattacccc
caaacactac
cggaaagcac
taaaagcatc
atgtctataa
cgtgccacag
aaatccaggt
tgcgctatat
cttcagcacc
aaggagagac
acccgttcca
atggtaaaga
tagaggtgca
acgtgaagat
gaggaaaccc
atgcaaaccc
atgctaaccc
acgccaatcc
acgcgaaccc
acgccggtgg
ttgatcagtg

tatcgcggec
accccgaccc
gaggcaggct
ggtacctcaa
ggcgecgeaa
gaagaagaaa
cgaagtcaag
gaaaccagca
gcggtegtct
ctcgaagttt
gtattcagga
accgatcttc
tgcccgcacg
tgagggagcc
attccectgce
cttgcgcatg
gctgacttgce
agccacaaga
ccctatcgea
ctctttgcag
ggatagccat
gtgcacgatc
gctgacagtg
tcatgaacca
gttaccttgce
tatgccccca
cacagttaat
gaatgccaat
gaacgttgac
aaatgccaac
caacgcgaat
taatgcaaac
atccaacgag

ccatgctgea

gccaccatgg
tgggccccac
gggcaactcg
cagaagcctc
aacgacccaa
ccaggccgta
catgaaggca
catgtgaagg
aaatacgatc
acccacgaga
ggccggttea
gacaacaaag
gccctctecg
gaagagtgga
tctcagecge
cttgaggaca
tctecccacc
ccatatctag
ttggagcgca
atcgggataa
acgccagcgg
accgggacca
ggatttacgg
cctgtgatag
agcacgtacg
gatactcctg
gggcagacgg
cccaacgcga
ccaaacgcca
ccaaacgcca
cctaacgcta
cccaacgcca
ggactgacaa

gtcactaatc
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agttcatccc
gccctacaat
cccagctgat
gcagaaatcg
agcaaaagaa
gggagagaat
aagtgatggg
gaactatcga
ttgaatgtgc
aacccgaggg
ctatcccgac
gacgggtggt
tggtgacgtg
gcctegecct
cttgcacacc
acgtgatgag
gccaaagacg
ctcattgtcc
tcagaaatga
agacagatga
acgcggageg
tgggacactt
acagcagaaa
gtagggagag
tgcagagcac
accgcacgcet
tgcggtacaa
accccaacgc
acccgaatgc
accccaacgc
atcccaacgc
acccgaacgc
ccacagacaa

acaagaattg

gacgcaaact
tcaagtaatt
ctccgeagtc
gaaaaacaag
gcaaccacca
gtgcatgaaa
ctacgcatgc
caatgccgat
acagataccg
gtactataac
gggtgcaggc
ggccatcgtc
gaacaaagac
cccggtettg
ctgctgctac
acccggatac
cagtactaag
tgactgcgga
agcaacggac
cagccacgat
agccggattg
tattctcgec
gatcagccac
gttccactct
cgctgecact
gatgacgcag
gtgcaactgc
taaccccaac
caatcccaac
taatccaaac
aaatcccaat
taacccgaac
agtgatcaat

gcaatacaac

CTpaHuua 145

Crp.: 183

ttctataaca
agacctagac
aacaaattga
aagcaaaggc
caaaagaagc
attgaaaatg
ctggtggggg
ctggctaaac
gtgcacatga
tggcatcacg
aagccgggag
ctaggagggg
atcgtcacaa
tgcctgttgg
gaaaaggaac
taccagctac
gacaatttta
gaagggcatt
ggaacgctga
tggaccaagc
cttgtaagga
cgatgcccga
acatgcacac
cgaccacaac
gctgaggaga
cagtctggca
ggtggctecg
gccaatccga
gcgaacccca
gccaacccta
gctaatccga
gctaatccca
aactgcaaaa

tcccctttag

1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
3000
3060
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tcccgegeaa
caaacgtgac
aagtcaccat
aggaaccaaa
ctactgaggg
tgtctacgaa
tgtaccccac
tgggcacagc
taacaccagg
aggcggecac
ggttgcaggc
tgccatgctg
tgagcgegta
ttgtcaacag
tggaaccaac
cgtacgtgaa
gcaaggtctt
ccgaaaatac
ttgcatcgge
aaggaaacaa
acgccaagtt
tggtgtacaa
gacaatttgg
agttggtact
ctggcttcaa
gttgccagat
tttccatcga
acatgtcatg
tcaaatacac
ccattcgaga
cagccctgge
ccgcatgeca
gggtccagga
gattaattgt

cgctgaactc
ttgcagagtg
gctgctgtat
ttaccacgag
tctggaggtc
cggtactgct
tatgactgta
agtgggaatg
agccactgtt
atattacgag
tcttatcccg
ctgtaagacc
cgaacacgta
accgggttac
actgtcactt
gtgctgtggt
tactggagtc
gcaattgagc
ctacagagcc
cattaccgta
tgtcgtgggce
aggcgacgtc
tgacattcaa
acagaggcca
gtattggctg
tgcgacaaac
cataccggat
cgaagtacca
agctagcaag
agccgacgta
aagcgccgag
ccctccaaag
tatatccaca

tgctgttget

ggggaccgta
ccaaaagcaa
cctgaccatc
gagtgggtga
acttggggca
catggtcacc
gtcattgtgt
tgtgtgtgcg
cccttectge
gctgcggceat
ctggccgect
ctggcttttt
acagtgatcc
agccccatgg
gactacatca
acagcagagt
tacccattta
gaggcacatg
cacaccgcat
gctgectacg
ccaatgtcct
tacaacatgg
agtcgtacac
gcagcaggca
aaggaacgag
ccggtaagag
gcggecttta
gcctgeactc
aaaggtaaat
gaagtagagg
tttcgegtge
gaccacatag
acggcaatgt

gccttaattt
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aaggaaagat
gaaaccctac
cgacactctt
cacacaagaa
acaacgaacc
cacatgagat
cggtggectc
cacggcgcag
tcagcctgcet
atctatggaa
tgatcgtcct
tagccgtaat
cgaacacggt
tgttggagat
cgtgcgagta
gcaaggacaa
tgtggggcgag
tagagaaatc
cggcgtegge
ctaacggtga
ccgectggac
actacccacc
cggaaagtaa
cggtacatgt
gagcatcgct
ctgtaaattg
ctagggttgt
actcctccga
gtgcagtaca
ggaactccca
aagtgtgctc
tcaattaccc
cttgggtgca
taattgtggt

ccacatccca
agtaacttac
gtcttaccgt
ggaggttacc
atacaagtac
aatcttgtac
gttcgtgctt
atgcattaca
atgctgegtc
cgaacagcag
gtgcaactgt
gagcatcggt
gggagtaccg
ggagctacaa
caaaactgtc
gagcctacca
cgcctactge
tgaatcttgc
gaagctccgc
ccatgccgtce
accttttgac
ttttggcgea
agacgtttat
accatactct
acagcacacg
cgctgtgogg
cgatgcaccc
ctttgggggc
ttcgatgacc
gctgcaaata
cacacaagta
agcatcacac
gaagattacg

gctatgcgtg

CTpanuua 146

Crp.: 184

ttcccattgg
ggaaaaaacc
aacatgggac
ttgaccgtgc
tggccgcaga
tattatgagc
ctgtcgatgg
ccatatgaat
agaacgacca
ccecctgttct
ctgaaactct
gcccacactg
tataagactc
tcagtcacct
atcccctecc
gactacagct
ttttgcgacg
aaaacagagt
gtcctttacc
acagtaaagg
aacaaaatcg
ggaagaccag
gccaacactc
caggcaccat
gcaccgttcg
aacataccaa
tctgtaacgg
gtcgecatca
aacgccgtta
tccttctcaa
cactgcgcag
accacccttg
ggaggagtag
tcgtttagca

3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
5040
5100
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ggcactaagg
cccecgtgec
aggaaattgc
aggacagcaa
ctatggctcg
cacacaacat
aactcacatt
agctgcatta
ccgettectce
ctcactcaaa
tgtgagcaaa
tccatagget
gaaacccgac
ctcctgttcc
tggcgctttc
agctgggctg
atcgtcttga
acaggattag
actacggcta
tcggaaaaag
tttttgtttg
tcttttctac
tgagattatc
caatctaaag
aatgaaactg
tctgtaatga
ggtctgcgat
taaggttatc
gtttatgcat
cactcgcatc
gatcgctgtt
ccagcgcatc
ttttcccagg
tgatggtcgg

atctagatct
tteccttgacce
atcgcattgt
gggggaggat
agcatggtca
acgagccgga
aattgcgttg
atgaatcggc
gctcactgac
ggcggtaata
aggccagcaa
ccgececect
aggactataa
gaccctgccg
tcatagctca
tgtgcacgaa
gtccaacccg
cagagcgagg
cactagaaga
agttggtagc
caagcagcag
ggggtctgac
aaaaaggatc
tatatatgag
caatttattc
aggagaaaac
tccgactcgt
aagtgagaaa
ttcttteccag
aaccaaaccg
aaaaggacaa
aacaatattt
gatcgcagtg

aagaggcata

gctgtgectt
ctggaaggtg
ctgagtaggt
tgggaagaca
tagctgtttc
agcataaagt
cgctcactgc
caacgcgcgg
tecgetgeget
cggttatcca
aaggccagga
gacgagcatc
agataccagg
cttaccggat
cgctgtaggt
cceceecgttce
gtaagacacg
tatgtaggcg
acagtatttg
tcttgatccg
attacgcgca
gctcagtgga
ttcacctaga
taaacttggt
atatcaggat
tcaccgaggce
ccaacatcaa
tcaccatgag
acttgttcaa
ttattcattc
ttacaaacag
tcacctgaat
gtgagtaacc

aattccgtca
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ctagttgcca
ccactcccac
gtcattctat
atagcaggca
ctgtgtgaaa
gtaaagcctg
ccgcttteca
ggagaggcgg
cggtcgttcg
cagaatcagg
accgtaaaaa
acaaaaatcg
cgtttccccc
acctgteccge
atctcagttc
agcccgaccg
acttatcgcec
gtgctacaga
gtatctgcgce
gcaaacaaac
gaaaaaaagg
acgaaaactc
tccttttaaa
ctgacagtta
tatcaatacc
agttccatag
tacaacctat
tgacgactga
caggccagec
gtgattgcgce
gaatcgaatg
caggatattc
atgcatcatc

gccagtttag

gccatctgtt
tgtcctttcc
tctggggggt
tgctggggat
ttgttatccg
gggtgcctaa
gtcgggaaac
tttgcgtatt
gctgeggega
ggataacgca
ggccgegttg
acgctcaagt
tggaagctcc
ctttctccct
ggtgtaggtc
ctgcgectta
actggcagca
gttcttgaag
tctgctgaag
caccgctggt
atctcaagaa
acgttaaggg
ttaaaaatga
gaaaaactca
atatttttga
gatggcaaga
taatttcccc
atccggtgag
attacgctcg
ctgagcgaga
caaccggcgce
ttctaatacc
aggagtacgg

tctgaccatc

Ctpanuua 147

Crp.: 185

gtttgcccct
taataaaatg
9g9ggtggggc
gcggtggget
ctcacaattc
tgagtgagct
ctgtcgtgcec
gggcgetctt
gcggtatcag
ggaaagaaca
ctggegtttt
cagaggtggc
ctcgtgeget
tcgggaagceg
gttcgetcca
tccggtaact
gccactggta
tggtggcecta
ccagttacct
agcggtggtt
gatcctttga
attttggtca
agttttaaat
tcgagcatca
aaaagccgtt
tcctggtatce
tcgtcaaaaa
aatggcaaaa
tcatcaaaat
cgaaatacgc
aggaacactg
tggaatgctg
ataaaatgct

tcatctgtaa

5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
7080
7140
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catcattggc
catacaatcg
catataaatc
gaatatggct
tcatgagcgg
catttccccg
ataaaaatag
<210> 41

<211> 1353
<212> PRT

aacgctacct
atagattgtc
agcatccatg
catactcttc
atacatattt
aaaagtgcca

gcgtatcacg

<213> Artificial

<220>

ttgccatgtt
gcacctgatt
ttggaattta
ctttttcaat
gaatgtattt
cctgacgtct
aggcecttte
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tcagaaacaa

gcccgacatt

atcgcggect

attattgaag

agaaaaataa

aagaaaccat

gtc

<223> VLP78_15 (CHI VLP 532 NPNAX25) amino

<400> 41
Met Glu Phe
1

Arg Pro Trp

Arg Pro Glin
35

Asn Lys Leu
50

Arg Lys Asn
65

Pro Lys GlIn
Lys Lys Pro

Cys Ile Phe
115

Leu val Gly
130

Asp Asn Ala

Asp Leu Glu

Ile

Ala

20

Arg

Thr

Lys

Lys

Gly

Glu

Asp

Asp

Cys

Pro
5
Pro
Gln
Met
Lys
Lys
85
Arg
val
Lys
Leu

Ala
165

Thr GIn Thr Phe Tyr
10

Arg

Ala

Arg

GIn

70

Gln

Arg

Lys

val

Ala

150

Gln

Pro

Gly

Ala

55

Arg

Pro

Glu

His

Met

135

Lys

Ile

Thr

Gln

40

val

Gln

Pro

Arg

Glu

120

Lys

Leu

Pro

Ile

25

Leu

Pro

Lys

Gln

Met

105

Gly

Pro

Ala

val

Gln

Ala

Gln

Lys

Lys

920

cys

Lys

Ala

Phe

His
170

Asn

val

Gln

Gln

GlIn

75

Lys

Met

val

His

Lys

155

Met

ctctggegea
atcgcgagec
agagcaagac
catttatcag
acaaataggg

tattatcatg

acid sequen
Arg Arg Tyr

Ile Arg Pro
30

Leu Ile Ser
45

Lys Pro Arg
Ala Pro GIn
Pro Ala Gln
Lys Ile Glu

110
Met G1¥ Tyr
val Lys Gly
140

Arg Ser ser

Lys Ser Asp

CTpaHuua 148

Crp.: 186

tcgggettec
catttatacc
gtttcccgtt
ggttattgtc
gttccgegeca

acattaacct

ce
Gln Pro

15
Arg Pro
Ala val
Arg Asn
Asn Asp
80
Lys Lys
Ash Asp
Ala Cys
Thr Ile
Lys Tyr

160

Ala Ser
175

7200
7260
7320
7380
7440
7500
7533
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Lys

Ala

Lys

val

225

Ser

Gly

Asn

Glu

Ar

30

His

Thr

cys

Gly

Asp

Ala

Thr

Gly

Phe

val

Pro

210

Ala

val

Ala

Thr

Lys

290

Pro

Arg

Arg

His

Thr

370

Ser

Asp

Ile

Glu

Thr

Gln

195

Gly

Ile

val

Glu

Thr

275

Glu

Gly

Gln

Pro

ser

355

Leu

His

Ala

Thr

Thr
435

His

180

Tyr

Asp

val

Thr

Glu

260

Phe

Pro

Tyr

Arg

Tyr

340

Pro

Lys

Asp

Glu

Gly

Leu

Glu

Ser

ser

Leu

Trp

Trp

Pro

Glu

Tyr

Arg

325

Leu

Ile

Ile

Trp

Arg

Thr

Thr

Lys

Gly

Gly

Gly

Asn

Ser

cys

ser

Gln

310

ser

Ala

Ala

Gln

Thr

390

Ala

Met

val

Pro

Gly

Arg

Gly

Lys

Leu

Ser

Thr

295

Leu

Thr

His

Leu

val

375

Lys

Gly

Gly

Gly

Glu

Arg

200

Pro

Ala

Asp

Ala

Gln

280

Leu

Leu

Lys

cys

Glu

360

Ser

Leu

Leu

His

Phe
440

RU

Gly

Phe

Ile

Asn

Ile

Leu

265

Pro

Arg

Lys

Asp

Pro

345

Arg

Leu

Arg

Leu

Phe
425

Tyr

Thr

Phe

Glu

val

250

Pro

Pro

Met

Ala

Asn

330

Asp

Ile

Gln

TYyr

val

410

Ile

2702163 C2

Tyr

Ile

Asp

Gly

Thr

val

cys

Leu

Ser

315

Phe

Cys

Arg

ITe

Met

395

Arg

Leu

Asn

Pro

Asn

220

Ala

Lys

Leu

Thr

Glu

300

Leu

Asn

Gly

Asn

Gly

Asp

Thr

Ala

Thr Asp Ser Arg

CTpaHuya 149
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Trp

Thr

205

Lys

Arg

Ile

cys

Pro

285

Asp

Thr

val

Glu

Glu

365

Ile

ser

ser

Arg

Lys
445

His

190

Gly

Gly

Thr

Thr

Leu

270

Cys

Asn

Cys

Tyr

Gly

Ala

Lys

His

Ala

cys

Ile

His

Ala

Arg

Ala

Pro

255

Leu

cys

val

Ser

Lys

335

His

Thr

Thr

Thr

Pro

415

Pro

Ser

Gly

Gly

val

Leu

240

Glu

Ala

Tyr

Met

Pro

320

Ala

Ser

Asp

ASp

Pro

400

cys

Lys

His
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Thr

TYyr

Pro

val

Gly

Ala

545

Ala

Ala

Ala

Ala

Ala

625

Thr

Ala

Pro

Phe

Thr
705

Ccys

450

Phe

val

Pro

Lys

Gly

Asn

Asn

Asn

Asn

Asn

610

Asn

Thr

Ala

Arg

Pro

690

val

Thr

His

Gln

Asp

Ile

515

ser

Pro

Pro

Pro

Pro

595

Pro

Pro

Thr

val

Asn

675

Leu

Thr

His

Ser

ser

Thr

500

Thr

Gly

Asn

Asn

Asn

580

Asn

Asn

Asn

Asp

Thr

660

Ala

Ala

Tyr

Pro

Arg

Thr

485

Pro

val

Gly

Ala

Ala

565

Ala

Ala

Ala

Ala

Lys

Asn

Glu

Asn

Gly

Phe

Pro

470

Ala

Asp

Asn

Asn

Asn

550

Asn

AsSn

Asn

Asn

Asn

630

val

His

Leu

val

Lys

His

455

Gln

Ala

Arg

Gly

Pro

535

Pro

Pro

Pro

Pro

Pro

615

Pro

Ile

Lys

Gly

Thr

695

Asn

His

His

Thr

Thr

Gln

520

Asn

Asn

Asn

Asn

Asn

600

Asn

Asn

Asn

Asn

Asp

680

Cys

Gln

RU

Glu

Gly

Ala

Leu

505

Thr

Ala

Ala

Ala

Ala

Ala

Ala

Ala

Asn

Trp

Arg

Arg

val

Pro

Lys

Glu

490

Met

val

Asn

Asn

Asn

570

Asn

Asn

Asn

Gly

Cys

Gln

Lys

val

Thr

2702163 C2

Pro

Glu

475

Glu

Thr

Arg

Pro

Pro

555

Pro

Pro

Pro

Pro

Gly

Lys

Tyr

Gly

Pro

Met
715

val

460

Leu

Ile

Gln

Tyr

Asn

540

Asn

Asn

Asn

Asn

Asn

620

Ser

Ile

Asn

Lys

Lys

700

Leu

CrTpaHuua 150
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Ile

Pro

Glu

Gln

Lys

Ala

val

Ala

Ala

Ala

605

Ala

Asn

Asp

Ser

Ile

685

Ala

Leu

Gly

Cys

val

ser

510

Cys

Asn

Asp

Asn

Asn

590

Asn

Asn

Glu

Gln

Pro

670

His

Arg

Tyr

Arg

ser

His

495

Gly

Asn

Pro

Pro

Pro

575

Pro

Pro

Pro

Gly

Ccys

655

Leu

Ile

Asn

Pro

Glu

Thr

480

Met

Asn

Cys

Asn

Asn

560

Asn

Asn

Asn

Asn

Leu

640

His

val

Pro

Pro

AsSp
720
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His

His

Thr

Trp

Ile

785

val

Gly

Thr

Arg

Asn

865

Ala

Lys

ser

TYyr

Met

945

Ile

cys

Pro

Glu

Glu

Pro

770

Ile

ser

Met

Pro

Thr

850

Glu

Leu

Thr

Ala

Lys

Glu

Thr

Gly

Thr

Glu

Gly

Gln

Leu

val

Cys

Gly

Thr

Gln

Ile

Leu

TYyr

915

Thr

Leu

Cys

Thr

Leu

Trp

Leu

Met

Tyr

Ala

val

820

Ala

Lys

Gln

val

Ala

900

Glu

Leu

Gln

Glu

Ala
980

Leu

725

val

Glu

ser

Tyr

ser

805

Cys

Thr

Ala

Pro

Leu

885

Phe

His

val

Ser

TYF

965

Glu

ser

Thr

val

Thr

Tyr

Phe

Ala

val

Ala

Leu

870

cys

Leu

val

Asn

val

950

Lys

Cys

Tyr

His

Thr

Asn

775

Glu

val

Arg

Pro

Thr

855

Phe

Asn

Ala

Thr

Arg

935

Thr

Thr

Lys

Arg

Lys

Trp

760

Gly

Leu

Leu

Arg

Phe
840

Tyr

Trp

Cys

val

val

920

Pro

Leu

val

Asp

RU

Asn

Lys

Gly

Thr

TYyr

Leu

Arg

825

Leu

Tyr

Leu

Leu

Met

905

Ile

Gly

Glu

Ile

Lys
985

Met

730

Glu

Asn

Ala

Pro

sSer

810

cys

Leu

Glu

Gln

Lys

Ser

Pro

Tyr

Pro

Pro
970

2702163 C2

Gly

val

Asn

His

Thr

795

Met

Ile

ser

Ala

Ala

875

Leu

Ile

Asn

ser

Thr

955

ser

Gln

Thr

Glu

Gly

Met

val

Thr

Leu

Ala

860

Leu

Leu

Gly

Thr

Pro

940

Leu

Pro

ser Leu Pro

CTpaHuua 151
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Glu

Leu

Pro

765

His

Thr

Gly

Pro

Leu

845

Ala

Ile

Pro

Ala

val

925

Met

Ser

Tyr

Asp

Pro

Thr

750

Tyr

Pro

val

Thr

Tyr

830

Cys

Tyr

Pro

cys

His

910

Gly

val

Leu

val

Tyr
990

Asn

735

val

Lys

His

val

Ala

815

Glu

cys

Leu

Leu

Cys

Thr

val

Leu

Asp

Lys

ser

TYyr

Pro

Tyr

Glu

Ile

800

val

Leu

val

Trp

Ala

880

cys

val

Pro

Glu

Tyr

960

cys

cys
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Lys val Phe Thr Gly val Tyr Pro Phe Met Trp Gly Gly Ala Tyr Cys
995 1000 1005

Phe Cys Asp Ala Glu Asn Thr Gln Leu Ser Glu Ala His val Glu
1010 1015 1020

Lys Ser Glu Ser Cys Lys Thr Glu Phe Ala Ser Ala Tyr Arg Ala
1025 1030 1035

His Thr Ala Ser Ala Ser Ala Lys Leu Arg val Leu Tyr Gin Gly
1040 1045 1050

Asn Asn Ile Thr val Ala Ala Tyr Ala Asn Gly Asp His Ala val
1055 1060 1065

Thr val Lys Asp Ala Lys Phe val val Gly Pro Met Ser Ser Ala
1070 1075 1080

Trp Thr Pro Phe Asp Asn Lys Ile val val Tyr Lys Gly Asp val
1085 1090 1095

Tyr Asn Met Asp Tyr Pro Pro Phe Gly Ala Gly Ar Pro Gly GIn
1100 1105 1110

Phe Gly Asp Ile GIn Ser Arg Thr Pro Glu Ser Lys Asp val Tyr
1115 1120 1125

Ala Asn Thr Gln Leu val Leu Gln Arg Pro Ala Ala Gly Thr val
1130 1135 1140

His val Pro Tyr Ser Gln Ala Pro Ser Gly Phe Lys Tyr Trp Leu
1145 1150 1155

Lys Glu Arg Gly Ala Ser Leu GIn His Thr Ala Pro Phe Gly Cys
1160 1165 1170

GIn ITe Ala Thr Asn Pro val Arg Ala val Asn Cys Ala val Gly
1175 1180 1185

Asn ITe Pro Ile Ser Ile Asp Ile Pro Asp Ala Ala Phe Thr Arg
1190 1195 1200

val val Asp Ala Pro Ser val Thr Asp Met Ser Cys Glu val Pro
1205 1210 1215

Ala cys Thr His Ser Ser Asp Phe Gly Gly val Ala 1Ile Ile Lys
1220 1225 1230

Tyr Thr Ala Ser Lys Lys Gly Lys Cys Ala val His Ser Met Thr
1235 1240 1245

CTpaHuua 152

153

Crp.: 190



154
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Asnh Ala val Thr Ile Arg Glu Ala Asp val Glu val Glu

1250

Ser GIn Leu GIn Ile

1265

Phe Arg val Gln val

1280

Cys His Pro Pro Lys Asp His 1Ile

1295

Thr Thr Leu Gly val

1310

val GIn Lys Ile Thr Gly Gly val

1325

Ala Leu 1Ile Leu Ile val val Leu

1340

<210> 42
<211>
<212> DNA
<213>

<220>
<223>

<400> 42
tcgegegttt

cagcttgtct
ttggcgggty
accatatgcg
attcgccatt
tacgccagct
tttcccagtc
attgactagt
gttcegegtt
cccattgacg
acgtcaatgg
tatgccaagt
ccagtacatg
tattaccatg
acggggattt

7329

Artificial

VLP74_25 (VEEV

cggtgatgac
gtaagcggat
tcggggctgg
gtgtgaaata
caggctgcgce
ggcgaaaggg
acgacgttgt
tattaatagt
acataactta
tcaataatga
gtggagtatt
acgcccecta
accttatggg
gtgatgcggt
ccaagtctcc

1255

Ser Phe Ser

1270

Cys Ser Thr

1285

1300

Gln Asp Ile

1315

1330

1345

1260

Thr Ala Leu Ala Ser

1275

Gln val His Cys Ala

1290

val Asn Tyr Pro Ala

1305

Ser Thr Thr Ala Met

1320

Gly Leu Ile val Ala

1335

Cys val Ser phe sSer

VLP 519 NPNAXx6) whole

ggtgaaaacc
gccgggagea
cttaactatg
ccgcacagat
aactgttggg
ggatgtgctg
aaaacgacgg
aatcaattac
cggtaaatgg
cgtatgttcc
tacggtaaac
ttgacgtcaa
actttcctac
tttggcagta

accccattga

tctgacacat
gacaagcccg
cggcatcaga
gcgtaaggag
aagggcgatc
caaggcgatt
ccagtgaatt
ggggtcatta
ccecgectgge
catagtaacg
tgcccacttg
tgacggtaaa
ttggcagtac
catcaatggg
cgtcaatggg

1350

sequence

gcagctcccg
tcagggegeg
gcagattgta
aaaataccgc
ggtgcgggcec
aagttgggta
gacgcgtgtt
gttcatagcc
tgaccgccca
ccaataggga
gcagtacatc
tggccegect
atctacgtat
cgtggatagc
agtttgtttt

CTtpannua 153

Crp.: 191

Gly Asn

Ala Glu

Ala Ala

ser His

ser Trp

val Ala

Arg His

gagacggtca
tcagcgggtg
ctgagagtgc
atcaggcgcec
tcttecgetat
acgccagggt
ggcattgatt
catatatgga
acgacccccg
ctttccattg
aagtgtatca
ggcattatgc
tagtcatcgc
ggtttgactc

ggcaccaaaa

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
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tcaacgggac
gcgtgtacgg
aggtcgacga
caatgcccta
cttttctgge
aacgccggga
aaaaacagaa
agacagggcc
caggcaagag
tggaagggaa
atgtggaagg
aatacgatct
cccatgagaa
ggcgtttcac
ataaccaggg
ccctttcagt
gcgagcaatg
ctcaaccacc
acgttgacaa
aaaggagatc
gatgcatcag
gcgacgggca
ccggcaactt
cactacatca
atttcctgct
ccgtcagaca
tctatactca
cacagaacag
tggtttcctt
atgctaaccc
tgacacctcc
ccgagaccat
catatcggct

gagccacctt

tttccaaaat
tgggaggtct
tatcgcggec
tcgcaacccg
gatgcaggtg
cgcgecacct
agggggaggc
gcctaatccg
acagcgcatg
gataaacggc
caagatcgac
tgagtatgca
accccaaggc
ggtgccgaaa
acgggtggtc
cgtcatgtgg
gtcactagtg
aatttgctac
cccgggetac
caccgaggag
atgtgcagtt
cgacggttat
aaagggcagg
agtgtcactc
tgccaggtgce
ctecctgeteg
tcccccagaa
aggagcttat
gagcggcagt
aaatgccaac
tgatgggact
caacaagaca
gcagaacgat

aaaaggaaaa

gtcgtaacaa
atataagcag
gccaccatgt
ttecgcggecc
caggaattaa
gaggggccat
caagggaaga
aaggcacaga
gtcatgaaat
tacgcttgtg
aacgacgttc
gatgtgccac
tattacagct
ggagttgggg
gctattgtge
aacgagaagg
accaccatgt
gacagaaaac
gatgagctgc
ctgtttaatg
gggagctgcec
gttagacttc
accatgcggt
tatacatctc
ccggcagggg
gtgccgtatg
cacggagtag
gtcgagatgc
tccggaggaa
ccaaacgcca
agcgeectgg
aaacagttca
aagtgggtgt
ctgcatgtcc

RU 2702163 C2

ctcecgeccca
agctcgttta
tcecegtteca
cgcgcaggcc
cccgetegat
ccgctaataa
agaagaagaa
atggaaacaa
tggaatctga
tggtcggagg
tggccgeget
agaacatgcg
ggcatcatgg
ccaagggaga
tgggaggtgt
gagttaccgt
gtctgctecge
cagcagagac
tggaagcagc
agtataagct
atagtccaat
agacttcctc
atgacatgca
gceccgtgtca
actccatcac
aagtgaaatt
agcaagcgtg
acctcccggg
acccgaatgc
accccaacgce
tggaatgcga
gccagtgeac
ataattctga
cattcttgct

ttgacgcaaa
gtgaaccgtc
gccaatgtat
ctggttcccc
ggctaacctg
accgaagaag
ccaagggaag
gaagaagacc
caagacgttc
gaagttattc
taagacgaag
ggccgataca
agcagtccaa
cagcggacga
gaatgaagga
gaagtatact
caatgtgacg
tttggccatg
tgttaagtgc
aacgcgeect
agcaatcgag
gcagtatggc
cgggaccatt
cattgtggat
catggaattt
taatcctgta
ccaagtctac
ctcagaagtg
caatcccaac
tggtggatcc
gtgtggcgge
aaagaaggag
caaactgccc

ggcagacggc

CTpaHuua 154

Crp.: 192

tgggcggtag
agataactgc
ccgatgcage
agaaccgacc
acgttcaagc
gaggcctege
aagaaggcta
aacaagaaac
ccaatcatgt
aggccgatgce
aaagcatcca
ttcaaataca
tatgaaaatg
cccattctgg
tctaggacag
ccagagaact
ttcccatgtg
ctcagcgtta
cccggaagga
tacatggcca
gcagtaaaga
ctggattcct
aaagagatac
gggcacggtt
aagaaagatt
ggcagagaac
gcacatgatg
gacagcagtt
gcgaacccca
tcagtcaccg
acaaagatct
cagtgcagag
aaagcagcgg

aaatgcaccg

960
1020
1080
1140
1200
1260
1320
1380
1440
1500
1560
1620
1680
1740
1800
1860
1920
1980
2040
2100
2160
2220
2280
2340
2400
2460
2520
2580
2640
2700
2760
2820
2880
2940
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tgcctctage
accctaagaa
acgagctcat
ttgtatgggg
cacatgggct
tcctgggttt
tgttttgcag
taccattttg
agtccttgga
ctctggecge
ttttagtcat
gccaagcggg
tcagcataac
gccactacaa
ctccaactta
9gggtggtgc
tgaaatctga
tgcaggcgtt
atggagaaac
cttggacacc
ttcctgagta
caagctctga
tccacgtgec
catcattgaa
aaaactgtgc
gggtgtcaga
cttccgactt
cagtccatgt
aagggtcggc
tatgcacatc
cacaccctca
ggttaacatc
ctattgtggc
tgccttctag

accagaacct
tcccacatat
atctgaacca
aaaccacccg
accgcacgag
gtcaatttgt
atcaagagtt
tctggctgtg
tcacctatgg
cttgatcgta
ggccggegec
aatctcgtat
accaacaaag
aacaggaatg
caggcctgat
atattgcttt
cgactgcctt
cctcaacatc
tcctgtgaat
ctttgatcgc
tggggcagga
tctgtatgcec
atacactcag
atttaccgcec
tgtagggtca
aacaccgaca
tggtgggatc
gccatcaggg
gactatccat
atatgttacg
gtatcacgcc
cctgctggga
catgtacgtg

ttgccagcca

atgataacct
ctaatcaccc
gctgttagga
ccgaaaaggt
gtgataactc
gcecgecattg
gcgtgectaa
ctttgctgcg
aacaataacc
gtgactcgcc
gcaggcgecg
aacactatag
atcaagctga
gattcaccag
gaacagtgca
tgcgacactg
gcggatcatg
acagtgggag
ttcaatgggg
aaaatcgtgc
caaccaggag
aataccaacc
gcaccttcgg
cctttcggat
attccattag
ctttcagcgg
gccacggtca
actgctaccc
ttctcgaccg
tgcaaaggtg
caaacattta
ggatcagccg
ctgaccaacc

tctgttgttt

RU 2702163 C2

tcggtttcag
gccaacttgce
attttaccgt
tttgggcaca
attattacca
caaccgtttc
ctccttaccg
cccgecactgce
aacagatgtt
tgctcaggtg
gcgcctacga
tcaacagagc
tacctacagt
ccatcaaatg
aagtcttcac
agaacaccca
ctgaagcata
aacactctat
tcaaaataac
agtatgccgg
catttggaga
tagtgctgcea
gttttgagca
gcgaaatata
cctttgacat
ccgaatgcac
agtactcggc
taaaagaagc
caaatatcca
attgtcaccc
cagccgeggt
taattattat
agaaacataa

gccecteecc

atcagtgtca
tgatgagcct
caccgaaaaa
ggaaacagca
cagataccct
cgttgcagceg
gctaacacct
ccgggccgag
ctggattcaa
cgtgtgctgt
gcacgcgacc
aggctacgca
gaacttggag
ctgcggatct
aggggtttac
agtcagcaag
taaagcgcac
tgtgactacc
tgcaggteccg
ggagatatat
tatacaatcc
gagacccaaa
atggaagaaa
tacaaacccc
tcccgacgec
tcttaacgag
cagcaagtca
agcagtcgag
cccggagttce
cccgaaagac
gtcaaaaacc
aattggcttg
ttaaggatct

cgtgecttcc

CTpanmua 155

Crp.: 193

ctgaaactgc
cactacacgc
gggtgggagt
cccggaaatc
atgtccacca
tctacctggce
aacgctagga
accacctggg
ttgctgatcc
gtcgtgectt
acgatgccga
ccactcccta
tacgtcacct
caggaatgca
ccgttcatgt
gcctacgtaa
acagcctcag
gtgtatgtga
ctttccacag
aattatgatt
agaacagtct
gcaggagcga
gataaagctc
attcgcgecg
ttgttcacca
tgcgtgtatt
ggcaagtgcg
ctaaccgagc
aggctccaaa
catattgtga
gcgtggacgt
gtgctggcta
agatctgctg
ttgaccctgg

3000
3060
3120
3180
3240
3300
3360
3420
3480
3540
3600
3660
3720
3780
3840
3900
3960
4020
4080
4140
4200
4260
4320
4380
4440
4500
4560
4620
4680
4740
4800
4860
4920
4980
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aaggtgccac
gtaggtgtca
aagacaatag
tgtttcctgt
taaagtgtaa
cactgceccge
gcgcggggag
tgcgctcggt
tatccacaga
ccaggaaccg
agcatcacaa
accaggcgtt
ccggatacct
gtaggtatct
ccgttcagec
gacacgactt
taggcggtgce
tatttggtat
gatccggcaa
cgcgcagaaa
agtggaacga
cctagatcct
cttggtctga
caggattatc
cgaggcagtt
catcaataca
catgagtgac
gttcaacagg
tcattcgtga
aaacaggaat
ctgaatcagg
gtaaccatgc
ccgtcagcca

catgtttcag

tcccactgtce
ttctattctg
caggcatgct
gtgaaattgt
agcctggggt
tttccagtcg
aggcggtttg
cgttcggcetg
atcaggggat
taaaaaggcc
aaatcgacgc
tcececctgga
gtccgecttt
cagttcggtg
cgaccgctgce
atcgccactg
tacagagttc
ctgcgctctg
acaaaccacc
aaaaggatct
aaactcacgt
tttaaattaa
cagttagaaa
aataccatat
ccataggatg
acctattaat
gactgaatcc
ccagccatta
ttgcgcctga
cgaatgcaac
atattcttct
atcatcagga
gtttagtctg

aaacaactct

ctttcctaat
9g9999tg9gg
ggggatgcgg
tatccgctca
gcctaatgag
ggaaacctgt
cgtattgggc
cggcgagegg
aacgcaggaa
gcgttgctgg
tcaagtcaga
agctccctceg
ctcecttegg
taggtcgttc
gccttatccg
gcagcagcca
ttgaagtggt
ctgaagccag
gctggtageg
caagaagatc
taagggattt
aaatgaagtt
aactcatcga
ttttgaaaaa
gcaagatcct
ttcccctegt
ggtgagaatg
cgctcgteat
gcgagacgaa
cggcgcagga
aatacctgga
gtacggataa
accatctcat

ggcgcatcgg

RU 2702163 C2

aaaatgagga
tggggcagga
tgggctctat
caattccaca
tgagctaact
cgtgccaget
gctctteccge
tatcagctca
agaacatgtg
cgtttttcca
ggtggcgaaa
tgcgetetee
gaagcgtggce
gctccaagcet
gtaactatcg
ctggtaacag
ggcctaacta
ttaccttcgg
gtggtttttt
ctttgatctt
tggtcatgag
ttaaatcaat
gcatcaaatg
gcecgtttctg
ggtatcggtc
caaaaataag
gcaaaagttt
caaaatcact
atacgcgatc
acactgccag
atgctgtttt
aatgcttgat
ctgtaacatc

gcttcccata

aattgcatcg
cagcaagggg
ggctcgagca
caacatacga
cacattaatt
gcattaatga
ttcctcgetc
ctcaaaggcg
agcaaaaggc
taggctccge
cccgacagga
tgttccgacc
gctttctcat
gggctgtgtg
tcttgagtcc
gattagcaga
cggctacact
aaaaagagtt
tgtttgcaag
ttctacggag
attatcaaaa
ctaaagtata
aaactgcaat
taatgaagga
tgcgattccg
gttatcaagt
atgcatttct
cgcatcaacc
gctgttaaaa
cgcatcaaca
cccagggatc
ggtcggaaga
attggcaacg

caatcgatag

CTpaHuua 156

Crp.: 194

cattgtctga
gaggattggg
tggtcatagc
gccggaagea
gcgttgcget
atcggccaac
actgactcgc
gtaatacggt
cagcaaaagg
ccccctgacg
ctataaagat
ctgccgetta
agctcacgcet
cacgaacccc
aacccggtaa
gcgaggtatg
agaagaacag
ggtagctctt
cagcagatta
tctgacgete
aggatcttca
tatgagtaaa
ttattcatat
gaaaactcac
actcgtccaa
gagaaatcac
ttccagactt
aaaccgttat
ggacaattac
atattttcac
gcagtggtga
ggcataaatt
ctacctttge

attgtcgcac

5040
5100
5160
5220
5280
5340
5400
5460
5520
5580
5640
5700
5760
5820
5880
5940
6000
6060
6120
6180
6240
6300
6360
6420
6480
6540
6600
6660
6720
6780
6840
6900
6960
7020
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ctgattg
aatttaa
ttcaata
gtattta
acgtcta
ccttteg
<210>
<211>
<212>
<213>

<220>
<223>

<400>

Met Phe

1

Ash Pro

Phe Leu

Thr Phe
50

Lys Pro

Lys Lys

ccc
tcg
tta
gaa
aga
tc

43

1285
PRT

gacattatcg
cggcctagag
ttgaagcatt
aaataaacaa

aaccattatt

Artificial

cgagcccatt
caagacgttt
tatcagggtt
ataggggttc

atcatgacat

RU 2702163 C2

tatacccata
cccgttgaat
attgtctcat
cgcgcacatt

taacctataa

VLP74_25 (VEEV VLP 519 NPNAX6) amino

43

Pro

Phe

Ala

35

Lys

Lys

Lys

Asn Pro Lys

Gly Lys
Pro Ile

130
Gly Lys

val Leu

Tyr Ala

Arg

115

Met

Leu

Ala

Asp

Phe

Ala

20

Met

Gln

Lys

Lys

Ala

100

Gln

Leu

Phe

Ala

val

Gln

5

Ala

Glin

Arg

Glu

AsSn

85

Gln

Arg

Glu

Arg

Leu

165

Pro

Pro Met Tyr Pro Met Gln

Pro

val

Arg

Ala

70

GlIn

Asn

Met

Gly

Pro

150

Lys

Gln

Arg

Gln

Asp

55

ser

Gly

Gly

val

Lys

Met

Thr

Asn

Arg

Glu

40

Ala

Gln

Lys

Asn

Met

120

Ile

His

Lys

Met

10

Pro Trp Phe
25

Leu Thr Arg
Pro Pro Glu
Lys GIn Lys
75
Lys Lys Ala
90
Lys Lys Lys
Lys Leu Glu
Asn Gly Tyr
val Glu Gly
Lys Ala ser
170

Arg Ala Asp

taaatcagca
atggctcata
gagcggatac
tccccgaaaa

aaataggcgt

acid sequen

Pro Met Pro

Pro Arg Thr
30

Ser Met Ala
45

Gly Pro ser
60

Gly Gly Gly
Lys Thr Gly
Thr Asn Lys
110
ser Asp Lys
Ala Cys val
140
Lys Ile Asp

Lys Tyr Asp

Thr Phe Lys

Ctpanuua 157

Crp.: 195

tccatgttgg
ctcttccttt
atatttgaat
gtgccacctg

atcacgaggc

ce

Tyr Arg
15

Asp Pro

Asn Leu

Ala Asn

Gln Gly
80

Pro Pro
95

Lys Pro

Thr Phe

val Gly

Asn Asp
160

Leu Glu
175

Tyr Thr

7080
7140
7200
7260
7320
7329
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180 185 190

His Glu Lys Pro Gln Gly Tyr Tyr Ser Trp His His Gly Ala val Gln
195 200 205

Tyr Glu Asn Gly Arg Phe Thr val pPro Lys Gly val Gly Ala Lys Gly
210 215 220

Asp Ser Gly Arg Pro Ile Leu Asp Asn GIn Gly Arg val val Ala Ile
225 230 235 240

val Leu Gly Gly val Asn Glu Gly Ser Arg Thr Ala Leu Ser val val
245 250 255

Met Trp Asn Glu Lys Gly val Thr val Lys Tyr Thr Pro Glu Asn Cys
260 265 270

Glu GIn Trp Ser Leu val Thr Thr Met Cys Leu Leu Ala Asn val Thr
275 280 285

Phe Pro Cys Ala GIn Pro Pro Ile Cys Tyr Asp Arg Lys Pro Ala Glu
290 295 300

Thr Leu Ala Met Leu Ser val Asn val Asp Asn Pro Gly Tyr Asp Glu
305 310 315 320

Leu Leu Glu Ala Ala val Lys Cys Pro Gly Arg Lys Arg Arg Ser Thr
325 330 335

Glu Glu Leu Phe Asnh Glu Tyr Lys Leu Thr Arg Pro Tyr Met Ala Arg
340 345 350

Cys Ile Arg Cys Ala val Gly Ser Cys His Ser Pro Ile Ala Ile Glu
355 360 365

Ala val Lys Ser Asp Gly His Asp Gly Tyr val Arg Leu GIn Thr Ser
370 375 38

ser GIn Tyr Gly Leu Asp Ser Ser Gly Asn Leu Lys Gly Arg Thr Met
385 390 395 400

Arg Tyr Asp Met His Gly Thr Ile Lys Glu Ile Pro Leu His Gln val
405 410 415

Ser Leu Tyr Thr Ser Arg Pro Cys His Ile val Asp Gly His Gly Tyr
420 425 430

Phe Leu Leu Ala Arg Cys Pro Ala Gly Asp Ser Ile Thr Met Glu Phe
435 440 445

Lys Lys Asp Ser val Arg His Ser Cys Ser val Pro Tyr Glu val Lys
CTpaHuua 158

159

Crp.: 196
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450 455 460

Phe Asn Pro val Gly Arg Glu Leu Tyr Thr His Pro Pro Glu His Gly
465 470 475 480

val Glu GIn Ala Cys Gln val Tyr Ala His Asp Ala Gln Asn Arg Gly
485 490 495

Ala Tyr val Glu Met His Leu Pro Gly Ser Glu val Asp Ser Ser Leu
500 505 510

val Ser Leu Ser Gly Ser Ser Gly Gly Asn Pro Asn Ala Asn Pro Asn
515 520 525

Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn
530 535 540

Ala Gly Gly Ser Ser val Thr val Thr Pro Pro Asp Gly Thr Ser Ala
545 550 555 560

Leu val Glu Cys Glu Cys Gly Gly Thr Lys Ile Ser Glu Thr Ile Asn
565 570 575

Lys Thr Lys Gln Phe Ser Gln Cys Thr Lys Lys Glu Gln Cys Arg Ala
580 585 590

Tyr Arg Leu Gln Asn Asp Lys Trp val Tyr Asn Ser Asp Lys Leu Pro
595 600 605

Lys Ala Ala Gly Ala Thr Leu Lys Gly Lys Leu His val Pro Phe Leu
610 615 620

Leu Ala Asp Gly Lys Cys Thr val Pro Leu Ala Pro Glu Pro Met Ile
625 630 635 640

Thr Phe Gly Phe Arg Ser val Ser Leu Lys Leu His Pro Lys Asn Pro
645 650 655

Thr Tyr Leu Ile Thr Arg Gln Leu Ala Asp Glu Pro His Tyr Thr His
660 665 670

Glu Leu Ile Ser Glu Pro Ala val Arg Asn Phe Thr val Thr Glu Lys
675 680 685

Gly Trp Glu Phe val Trp Gly Asn His Pro Pro Lys Arg Phe Trp Ala
690 695 700

GIn Glu Thr Ala Pro Gly Asn Pro His Gly Leu Pro His Glu val Ile
705 710 715 720

Thr His Tyr Tyr His Arg Tyr Pro Met Ser Thr Ile Leu Gly Leu Ser
CTpaHuua 159

160

Crp.: 197
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725 730 735

Ile Ccys Ala Ala Ile Ala Thr val Ser val Ala Ala Ser Thr Trp Leu
740 745 750

Phe Cys Arg ser Arg val Ala Cys Leu Thr Pro Tyr Arg Leu Thr Pro
755 760 765

Asn Ala Arg Ile Pro Phe Cys Leu Ala val Leu Cys Cys Ala Arg Thr
770 775 780

Ala Arg Ala Glu Thr Thr Trp Glu Ser Leu Asp His Leu Trp Asn Asn
785 790 795 800

Asn GIn GIn Met Phe Trp Ile GIn Leu Leu Ile Pro Leu Ala Ala Leu
805 810 815

Ile val val Thr Arg Leu Leu Arg Cys val Cys Cys val val Pro Phe
820 825 830

Leu val Met Ala Gly Ala Ala Gly Ala Gly Ala Tyr Glu His Ala Thr
835 840 845

Thr Met Pro Ser GIn Ala Gly Ile Ser Tyr Asn Thr Ile val Asn Arg
850 855 860

Ala Gly Tyr Ala Pro Leu Pro Ile Ser Ile Thr Pro Thr Lys Ile Lys
865 870 875 880

Leu Ile Pro Thr val Asn Leu Glu Tyr val Thr Cys His Tyr Lys Thr
885 890 895

Gly Met Asp Ser Pro Ala Ile Lys Cys Cys Gly Ser GIn Glu Cys Thr
900 905 910

Pro Thr Tyr Arg Pro Asp Glu Gln Cys Lys val Phe Thr Gly val Tyr
915 920 925

Pro Phe Met Trp Gly Gly Ala Tyr Cys Phe Cys Asp Thr Glu Asn Thr
930 935 940

Gln val Ser Lys Ala Tyr val Met Lys Ser Asp Asp Cys Leu Ala Asp
945 950 955 960

His Ala Glu Ala Tyr Lys Ala His Thr Ala Ser val GIn Ala Phe Leu
965 970 975

Asn Ile Thr val Gly Glu His Ser Ile val Thr Thr val Tyr val Asn
980 985 990

Gly Glu Thr Pro val Asn Phe Asn Gly val Lys Ile Thr Ala Gly Pr
CTpaHuua 160

161

Crp.: 198



162

Leu

Ala

Gln

ser

Ala

Glu

Pro

cys

Leu

Cys

Ala

His

Leu

Ile

cys

Pro

Ala

ser
1010

Gl
1
Pro

1040

Asp
1055

Gly
1070

Gln
1085

Phe
1100

Ala
1115

Phe
1130

Thr
1145

Thr
1160

val
1175

Thr
1190

His
1205

Lys
1220

Gln
1235

Trp

995

Thr

Glu

Gly

Leu

Ala

Trp

Gly

val

Thr

Leu

val

Pro

Glu

Pro

Gly

Tyr

Thr

Ala

Ile

Ala

Tyr

Ile

Lys

cys

Gly

Arg

Asn

Lys

Ser

GlIn

Glu

AsSp

His

Trp

Trp

Tyr

Phe

Ala

His

Lys

Glu

ser

val

Glu

TYyr

Gly

Gly

Phe

cys

Ala

Leu

Thr

Asn

Gly

Asn

val

ASp

Ile

Ile

Ser

Cys

Ser

Thr

Ser

Arg

His

Gln

Thr

1000

RU 2702163 C2

Pro Phe Asp

1015

TYF
1030

Asp
1045

Thr
1060

Pro
1075

Lys
1090

Tyr
1105

Pro
1120

Glu
1135

val
1150

Ala
1165

Ala
1180

Ala
1195

Leu
1210

Pro
1225

Thr
1240

Ser

ASp

Ile

Asn

Tyr

Ala

Thr

Leu

Thr

Tyr

ser

Thr

Thr

Gln

Pro

Phe

Leu

Phe

Gln

Leu

Thr

Pro

Asn

Ala

Pro

ser

Lys

Leu

Ile

Ile

Lys

Thr

Arg

Pro

Ser

val

Gln

ser

Pro

Phe

Thr

ser

ser

Lys

His

cys

Asp

Ala

Lys

Glu

Arg

Leu

Ala

Leu

Ile

Asp

Leu

Asp

Gly

Glu

Phe

Thr

His

Ala

1005

Ile
1020

TYyr
1035

Thr
1050

Gln
1065

Pro
1080

Lys
1095

Arg
1110

Ile
1125

ser
1140

Phe
1155

Lys
1170

Ala
1185

Ser
1200

ser
1215

Ile
1230

val
1245

Leu Gly Gly Ser
CtpaHuua 161
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val

Gly

val

Arg

Ser

Phe

Ala

Pro

Ala

Gly

Cys

Ala

Thr

Tyr

val

ser

Ala

Gln

Ala

Ser

Pro

Gly

Thr

Glu

Asp

Ala

Gly

Ala

val

Ala

val

Thr

Lys

val

Tyr

Gly

ser

Lys

Phe

Ala

Asn

Ala

Glu

Ile

val

Glu

Asn

Thr

His

Thr

Ile
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1250 1255 1260

Ile ITe 1Ile Gly Leu val Leu Ala Thr Ile val Ala Met Tyr val
1265 1270 1275

Leu Thr Asn Gln Lys His Asn
1280 1

285
<210> 44
<211> 20
<212> PRT
<213> Plasmodium falciparum
<400> 44

Glu Tyr Leu Ash Lys Ile Gln Asn Ser Leu Ser Thr Glu Trp Ser Pro
1 5 10 15
Cys Ser val Thr

20

<210> 45

<211> 20

<212> PRT

<213> Plasmodium yoelii
<400> 45

Tyr Asn Arg Asn Ile val Asn Arg Leu Leu Gly Asp Ala Leu Asn Gly
1 5 10 15
Pro Glu Glu Lys

20

<210> 46
<211> 30
<212> PRT
<213> Artificial

<220>
<223> VLP74 insert

<400> 46

ser Gly Gly Asn Pro Asn Ala Asn Pro Asn Ala Asn Pro Ash Ala Asn
1 5 10 15
Pro Asn Ala Asn Pro Asn Ala Asn Pro Asn Ala Gly Gly Ser

20 25 30

<210> 47

<211> 90

<212> DNA

<213> Artificial

<220>
<223> VLP74 insert

<400> 47
CTpaHuua 162

163
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tccggaggaa acccgaatgc caatcccaac gcgaacccca atgctaaccc aaatgccaac

ccaaacgcca accccaacgc tggtggatcc

<210> 48

<211> 106
<212> PRT
<213> Arti

<220>
<223> VLP7

<400> 48
ier Gly Gly

Pro Asn Ala

Pro Asn Ala
35

Pro Asn Ala
50

Pro Asn Ala
65

Pro Asn Ala
Pro Asn Ala

<210> 49

<211> 318
<212> DNA
<213> Arti

<220>
<223> VLP7

<400> 49
tccggaggaa

ccgaatgcaa
cccaatgcta
cctaacgcca
ccgaacgcga

cccaacgccg

<210> 50
<211> 452

ficial

8 insert

Asn Pro
5

Ash Pro

20

Asn Pro

Asn Pro

Asn Pro

Ash Pro
85

Asn Pro
100

ficial

4 insert

Asn Ala Asn

Asn Ala Asn

Asn Ala Asn
40

Asn Ala Asn
55

Asn Ala Asn
70

Asn Ala Asn

Asn Ala Gly

acccgaatgc caatcccaac

acccgaacgt tgacccaaac

acccaaatgc caacccaaac

atcccaacgc gaatcctaac

accctaatgc aaaccccaac

gtggatcc

Pro

Pro

25

Pro

Pro

Pro

Pro

Gly

Asn Ala
10

Asn val

Asn Ala

Asn Ala

Asn Ala
75

Asn Ala
90

ser

gcgaacccca

gccaacccga

gccaacccca

gctaatccca

gccaacccga

Asn

Asp

Asn

Asn

60

Asn

Asn

Pro

Pro

Pro

45

Pro

Pro

Pro

Asn

Asn

30

Asn

Asn

Asn

Asn

acgctaaccc

atgccaatcc

acgctaatcc

acgcaaatcc

acgctaaccc

CtpaHuua 163
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Ala Asn
15

Ala Asn

Ala Asn

Ala Asn

Ala Asn
80

Ala Asn
95

caacgccaat
caacgcgaac
aaacgccaac
caatgctaat

gaacgctaat

60
90

60
120
180
240
300
318
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CHIKV E2-74 fusion protein

<212> PRT

<213> Artificial
<220>

<223>

<400> 50

ier Thr Lys Asp

Ala

Ala

Gln

Thr

65

Ala

Met

val

Phe

Pro

145

Ala

Asp

Asn

Asn

Asn
225

His

Leu

val

50

Lys

Gly

Gly

Gly

His

130

Gln

Ala

Arg

Gly

Pro

210

Pro

Cys

Glu

35

Ser

Leu

Leu

His

Phe

115

His

His

Thr

Thr

Gln

195

Asn

Asn

Pro

20

Arg

Leu

Arg

Leu

Phe

100

Thr

Glu

Gly

Ala

Leu

180

Thr

Ala

Ala

Asn Phe Asn val Tyr
5

Asp

Ile

Gln

Tyr

val

85

Ile

Asp

Pro

Lys

Glu

165

Met

val

Asn

Asn

Cys

Arg

Ile

Met

70

Arg

Leu

Ser

Pro

Glu

150

Glu

Thr

Arg

Pro

Pro
230

Gly

Asn

Gly

55

ASD

Thr

Ala

Arg

val

135

Leu

Ile

Gln

Tyr

Asn

215

Asn

Glu

Glu

40

Ile

ser

ser

Arg

Pro

Glu

Gln

Lys

Ala

Ala

Gly

25

Ala

Lys

His

Ala

cys

Ile

Gly

Cys

val

Ser

185

cys

Asn

Gly

Lys Ala
10

His Ser

Thr Asp

Thr Asp

Thr Pro

75

Pro Cys
90

Pro Lys

Ser His

Arg Glu

Ser Thr

155
His Met
170
Gly Asn
Asn Cys

Pro Asn

Gly Ser
235

Thr

cys

Gly

Asp

60

Ala

Thr

Gly

Thr

Arg

Tyr

Pro

val

Gly

Ala

220

Asn
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Arg

His

Thr

45

Ser

Asp

Ile

Glu

cys

Phe

val

Pro

Lys

Gly

Asn

Glu

Pro

ser

30

Leu

His

Ala

Thr

Thr

110

Thr

His

Gln

Asp

Ile

190

Ser

Pro

Gly

TYr

15

Pro

Lys

AsSp

Glu

Gly

95

Leu

His

Ser

ser

Thr

175

Thr

Gly

Asn

Leu

Leu

Ile

Ile

Trp

Arg

80

Thr

Thr

Pro

Arg

Thr

160

Pro

val

Gly

Ala

Thr
240
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Thr

Ala

Arg

Pro

val

305

Pro

Glu

Glu

Pro

Ile

385

Ser

Met

Pro

Thr

Thr

val

Asn

Leu

290

Thr

Thr

Glu

Gly

GlIn

370

Leu

val

cys

Gly

Thr
450

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

<220>
<223>

<400>

Asp

Thr

Ala

275

Ala

Tyr

Leu

Trp

Leu

355

Met

Tyr

Ala

val

Ala

435

Lys

51
439
PRT

Lys

Asn

260

Glu

Asn

Gly

Leu

val

340

Glu

ser

Tyr

Ser

cys

420

Thr

Ala

val

245

His

Leu

val

Lys

ser

325

Thr

val

Thr

Tyr

Phe

405

Ala

val

Artificial

CHIKV El

51

Ile

Lys

Gly

Thr

Asn

310

Tyr

His

Thr

Asn

Glu

390

val

Arg

Pro

Asn

Asn

AsSp

Cys

295

Gln

Arg

Lys

Trp

Gly

Leu

Leu

Arg

Phe

Asn

Trp

Arg

280

Arg

val

Asn

Lys

Gly

Thr

Tyr

Leu

Arg

Leu
440

RU

cys

Gln

265

Lys

val

Thr

Met

Glu

345

Asn

Ala

Pro

Ser

Cys

425

Leu

250
TYyr

Gly

Pro

Met

Gly

330

val

Asn

His

Thr

Met

410

Ile

Ser

2702163 C2

Ile

Asn

Lys

Lys

Leu

315

Gln

Thr

Glu

Gly

Met

395

val

Thr

Leu

Asp

Ser

Ile

Ala

300

Leu

Glu

Leu

Pro

His

380

Thr

Gly

Pro

Leu

Gln Cys

Pro Leu
270

His Ile
285

Arg Asn
Tyr Pro
Pro Asn
Thr val

350

Tyr Lys
365

Pro His
val val
Thr Ala
Tyr Glu

430

Cys Cys
445

His

val

Pro

Pro

Asp

Tyr

335

Pro

Tyr

Glu

Ile

val

415

Leu

val

Ala

Pro

Phe

Thr

His

320

His

Thr

Trp

Ile

val

400

Gly

Thr

Arg

Tyr Glu His val Thr val Ile Pro Asn Thr val Gly val Pro Tyr Lys
1 5 10 15

CTtpaHmua 165
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Thr

Leu

Cys

Thr

65

Phe

AsSp

ser

Ala

Ala

145

Phe

Ile

Gly

Glu

Ala

225

Lys

Phe

val

Leu

Gln

Glu

50

Ala

Thr

Ala

Cys

Ser

130

Ala

val

val

Ala

ser

210

Ala

Tyr

Gly

Gly

val

ser

35

Tyr

Glu

Gly

Glu

Lys

115

Ala

Tyr

val

val

Gly

Lys

Gly

Trp

cys

Asn
275

Asn

20

val

Lys

Cys

val

Asn

100

Thr

Lys

Ala

Gly

TYr

180

Arg

Asp

Thr

Leu

Gln

260

Ile

Arg

Thr

Thr

Lys

Tyr

85

Thr

Glu

Leu

Asn

Pro

165

Lys

Pro

val

val

Lys

Ile

Pro

Pro

Leu

val

Asp

70

Pro

Gln

Phe

Arg

Gly

Met

Gly

Gly

Tyr

His

230

Glu

Ala

Ile

Gly

Glu

Ile

55

Lys

Phe

Leu

Ala

val

135

Asp

Ser

Asp

Gln

Ala

215

val

Arg

Thr

Ser

Tyr

Pro

40

Pro

Ser

Met

ser

ser

120

Leu

His

ser

val

Phe

200

Asn

Pro

Gly

Asn

Ile
280

RU 2702163 C2

ser

25

Thr

Ser

Leu

Trp

Glu

105

Ala

Tyr

Ala

Ala

TYyr

185

Gly

Thr

Tyr

Ala

Pro
265

Pro

Leu

Pro

Pro

Gly

920

Ala

Tyr

Gln

val

Trp

Asn

Asp

Gln

ser

Ser

250

val

Met

ser

Tyr

ASp

75

Gly

His

Arg

Gly

Thr

155

Thr

Met

Ile

Leu

Gln

Leu

Arg

val

Leu

val

60

Tyr

Ala

val

Ala

Asn

140

val

Pro

AsSp

Gln

val

220

Ala

Gln

Ala

Asp Ile Pro Asp
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Leu

Asp

45

Lys

ser

Tyr

Glu

His

125

Asn

Lys

Phe

Tyr

Ser

205

Leu

Pro

His

val

Ala
285

Glu

30

Tyr

Cys

cys

Cys

Lys

Thr

Ile

Asp

Asp

Pro

190

Arg

Gln

Ser

Thr

Asn

270

Ala

Met

Ile

Cys

Lys

Phe

95

ser

Ala

Thr

Ala

Asn

175

Pro

Thr

Arg

Gly

Ala

255

cys

Phe

Glu

Thr

Gly

val

80

cys

Glu

sSer

val

Lys

Lys

Phe

Pro

Pro

Phe

240

Pro

Ala

Thr
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Arg val val Asp Ala Pro Ser val Thr Asp Met Ser Cys Glu val Pro
290 295 300

Ala Cys Thr His Ser Ser Asp Phe Gly Gly val Ala Ile Ile Lys Tyr
305 310 315 320

Thr Ala Ser Lys Lys Gly Lys Cys Ala val His Ser Met Thr Asn Ala
325 330 335

val Thr Ile Arg Glu Ala Asp val Glu val Glu Gly Asn Ser Gln Leu
340 345 350

Gln ITe ser Phe Ser Thr Ala Leu Ala Ser Ala Glu Phe Arg val GIn
355 360 365

val Cys Ser Thr Gln val His Cys Ala Ala Ala Cys His Pro Pro Lys
370 375 380

Asp His Ile val Asn Tyr Pro Ala Ser His Thr Thr Leu Gly val GlIn
385 390 395 400

Asp Ile Ser Thr Thr Ala Met Ser Trp val GIn Lys Ile Thr Gly Gly
405 410 415

val Gly Leu Ile val Ala val Ala Ala Leu Ile Leu Ile val val Leu

420 425 430

Cys val Ser Phe Ser Arg His

435
<210> 52
<211> 261
<212> PRT
<213> Artificial
<220>
<223> CHIKV capsid
<400> 52
Met Glu Phe Ile Pro Thr GIn Thr Phe Tyr Asn Arg Arg Tyr GIn Pro
1 5 10 15

Arg Pro Trp Ala Pro Arg Pro Thr Ile Gln val Ile Arg Pro Arg Pro
20 25 30

Arg Pro GIn Arg GIn Ala Gly GIn Leu Ala GIn Leu Ile Ser Ala val
35 40 45

Asn g%s Leu Thr Met Arg ééa val Pro GIn GIn E%s Pro Arg Arg Asn

CTpaHuua 167

168
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Arg

65

Pro

Lys

Cys

Leu

Asp

145

Asp

Lys

Ala

Lys

val

225

Ser

Gly

Lys

Lys

Lys

Ile

val

130

Asn

Leu

Phe

val

Pro

210

Ala

val

Ala

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

<220>
<223>

<400>

ASn

Gln

Pro

Phe

115

Gly

Ala

Glu

Thr

Gln

195

Gly

Ile

val

Glu

53
453
PRT

Lys

Lys

Gly

Glu

Asp

Asp

Cys

His

180

Tyr

Asp

val

Thr

Glu
260

Lys

Lys

Arg

val

Lys

Leu

Ala

165

Glu

Ser

Ser

Leu

Trp

Trp

Artificial

VEEV E2-74 fusion protein

53

GlIn

70

GlIn

Arg

Lys

val

Ala

150

Gln

Lys

Gly

Gly

Gly

Asn

Arg

Pro

Glu

His

Met

135

Lys

Ile

Pro

Gly

Arg

Gly

Lys

Gln

Pro

Arg

Glu

120

Lys

Leu

Pro

Glu

Arg

200

Pro

Ala

Asp

RU

Lys

Gln

Met

105

Gly

Pro

Ala

val

Gly

Phe

Ile

Asn

Ile

Cys

Lys

Ala

Phe

His

170

Tyr

Thr

Phe

Glu

val
250

2702163 C2

GlIn

75

Lys

Met

val

His

Lys

Met

Tyr

Ile

ASp

Gly

Thr

Ala

Pro

Lys

Met

val

140

Arg

Lys

Asn

Pro

Asn

220

Ala

Lys

Pro

Ala

Ile

Gly

Lys

Ser

Ser

Trp

Thr

205

Lys

Arg

Ile

Gln

Gln

Glu

110

Tyr

Gly

Ser

Asp

His

190

Gly

Gly

Thr

Thr

Asn

Ala

Thr

Lys

Ala

175

His

Ala

Arg

Ala

Pro
255

Asp

80

Lys

AsSp

Cys

Ile

Tyr

160

Ser

Gly

Gly

val

Leu

240

Glu

Ser Thr Glu Glu Leu Phe Asn Glu Tyr Lys Leu Thr Arg Pro Tyr Met
1 5 10 15

Ala Arg Cys Ile Arg Cys Ala val Gly Ser Cys His Ser Pro Ile Ala
20 25 30

CTpaHuua 168
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Ile

Thr

Thr

65

Gln

Gly

Glu

val

His

145

Arg

ser

Pro

Pro

Ser

225

Ile

Arg

Leu

Phe

Glu

Ser

50

Met

val

Tyr

Phe

Lys

Gly

Gly

Leu

Asn

Asn

210

Ala

Asn

Ala

Pro

Leu
290

Ala

35

ser

Arg

ser

Phe

val

Ala

val

Ala

195

Ala

Leu

Lys

Tyr

Lys

Leu

val

Gln

Tyr

Leu

Leu

100

Lys

Asn

Glu

Tyr

Ser

180

Asn

Gly

val

Thr

Ar

26

Ala

Ala

Lys

TYyr

Asp

Tyr

85

Leu

Asp

Pro

Gln

val

165

Leu

Pro

Gly

Glu

Ala

AsSp

ser

Gly

Met

70

Thr

Ala

ser

val

Ala

150

Glu

Ser

Asn

Ser

Cys

230

Gln

Gln

Gly

Gly

Asp

Leu

55

His

ser

Arg

val

Gly

cys

Met

Gly

Ala

Ser

215

Glu

Phe

Asn

Ala

Lys

Gly

40

Asp

Gly

Arg

cys

Arg

Arg

Gln

His

ser

Asn

200

val

Cys

Ser

Asp

Thr

280

cys

RU 2702163 C2

His Asp

Ser Ser

Thr Ile

Pro Cys

90
Pro Ala
105
His Ser
Glu Leu
val Tyr
Leu Pro

170

ser Gly

185

Pro Asn

Thr val

Gly Gly

GIn Cys

Lys Trp

Leu Lys

Gly

Gly

Lys

His

Gly

Cys

Tyr

Ala

155

Gly

Gly

Ala

Thr

Thr

235

Thr

val

Gly

Tyr

Asn

60

Glu

Ile

Asp

ser

Thr

140

His

Ser

Asn

Asn

Pro

220

Lys

Lys

Tyr

Lys

Thr val Pro Leu

300
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val

45

Leu

Ile

val

ser

val

125

His

Asp

Glu

Pro

Pro

205

Pro

Ile

Lys

Asn

Leu

285

Ala

Arg

Lys

Pro

Asp

Ile

110

Pro

Pro

Ala

val

Asn

190

Asn

Asp

Ser

Glu

Ser

270

His

Pro

Leu

Gly

Leu

Gly

95

Thr

Tyr

Pro

Gln

Asp

175

Ala

Ala

Gly

Glu

Gln

255

Asp

val

Glu

Gln

Arg

His

80

His

Met

Glu

Glu

Asn

160

Ser

Asn

Asn

Thr

Thr

240

Cys

Lys

Pro

Pro
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Met

305

Asn

Thr

Glu

Trp

val

385

Leu

Trp

Thr

Arg

Ile

Pro

His

Lys

Ala

370

Ile

Ser

Leu

Pro

Thr
450

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

<220>
<223>

<400>

Thr

Thr

Glu

Gly

Gln

Thr

Ile

Phe

Asn

435

Ala

54
442
PRT

Phe

TYyr

Leu

340

Trp

Glu

His

cys

Cys

420

Ala

Arg

Gly

Leu

325

Ile

Glu

Thr

Tyr

Ala

405

Arg

Arg

Ala

Artificial

VEEV
54

El

Phe

310

Ile

ser

Phe

Ala

Tyr

390

Ala

Ser

Ile

Iyr Glu His Ala Ehr Thr

Thr ITle val Asn Arg
20

Pro Thr ggs Ile Lys

Cys His Tyr Lys Thr
50

Ala

Leu

Gly

Arg

Thr

Glu

val

Pro

375

His

Ile

Arg

Pro

Met

Gly

Ile

Met
55

Ser

Arg

Pro

Trp

360

Gly

Arg

Ala

val

Phe
440

Pro

Tyr

Pro

40

Asp

RU 2702163 C2

val

GlIn

Ala

345

Gly

Asn

Tyr

Thr

Ala

425

Cys

Ser
Ala
25

Thr

Ser

Ser

Leu

330

val

Asn

Pro

Pro

val

410

Cys

Leu

Gln
10
Pro

val

Pro

Leu

315

Ala

Arg

His

His

Met

395

Ser

Leu

Ala

Ala

Leu

Asn

Ala

Lys

Asp

Asn
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