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The present disclosure provides immunogenic compositions 
comprising : a ) hepatitis C virus ( HCV ) E1E2 heterodimers , 
HCV E2 , or HCV E1 ; and b ) an adjuvant , where the adjuvant 
is a cyclic dinucleotide or an archaeosome . The present 
disclosure provides methods of inducing an immune 
response in an individual to HCV , the methods comprising 
administering to an individual an effective amount of an 
immunogenic composition of the present disclosure . 

Specification includes a Sequence Listing . 
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USTNPKPQRK TKANIN RR FOOVKEP OGGVIYGGVYLPROPRLAVRATRK IS ER SOPRGER PIPKARREGRINAOP GYPVPLYEN POCGWAGWLS PRGSRPSYGPTDPRRRSRNLGXVI DI IICOTADLYGYIPL . VISA ? LOGAARALELORY ! 
VST NPKPORETXANIN RRPOU VKCOIVCOVYLPRQCPRLCVRATRXTSERSQP RCRROPIXARRECRTWAQPYSYPLYCNECCACHLS PRCSROSNCPTPPRRSYNLCK ' IDTLICE POLYCYIPLYCOPLCGAARALAH CVRYL 
MSINKRETKRYTNRRIOVKFCGGVGGVYLPRKORLGYXAVRKSER SQ ? RGRRIKARR 6GRIVACYPPLYGNÜGGVGKILS PAGSRPSWGPTDPRRRSINICK VLOTLCGIABIGYIPLVG4 16GAARLOVRYL 
1STNPKPOREIKRNIN RR FOOVKEPOGGYGGVYPR CERGYRATRK SERSOA AGRROPIXARREGRSPCYOWPLYGN CAWACYLLSPRCSRSXGPTDPRRRSKNICKYTOT LICGLADLIGTIFLVDAPLOGAARALARGYRYL 
MST NPKPORKIKRNIN RR PODVKO EGG IGGYY - LERRG2 LGVRATRKOS ERSOPRGRRO1 ? KARREGRIAOP CYOVLYGNEGCGWAGW1 . 2 . SPRGSRPSWGPTDPRRIS XNLCXVIITLICGTANLNGYIPLVIA CCAARALANCYRYL 
STNKPORETKANINER PONUKOPOGOVCOVYLLRRRCPRLCYRATRXISSASOPRGRRIPKARREGUI WAOP YOYPYGNEOCHAGULLSPXGSRISHG ? TOPRRSANLGKIOT LICE CADUCY PIVOA16CAARALANSYRI . 

MST NPKPORE TKANTNRR PODVKPOGOJIGOVYLLP RRGPRLGVRTTRKTSERS PRGRR PIPKARREGRINAOP GYEWLYGNEGCGWAGWLLSPROSRPSWGPTDPRXXSNNL . OKYO LICEO LUCY FLYCA ? IGGAARALANGYXVL 
ASTNIKPRITKANTKAR QOYKFY EGGQIYGOV YUPREGPRLGVIATRKISERSQGRR 01 ! KAXRCGRIWAOP GYFPYGN EGGWAGWLLSPRGSKPSHGPTDORA SANGRY I TUTCGHASLIGYTP1VGA PUGGAARALABOYAYI 
SINPKPORE TANTNRR PO VKTOCOGIVG OVYLIPRRCPR - GVRATNXTS TASQPGRROPIK4RRCGRSVARSYPPYGNIGCOWG WILSPSCSANSWGPTDPRSANLGYINT LTCGTAD VAGYIPVG4 LGGAAPAGYAYI 

MST NOKPPUREIXRNINKRYJ VKSAGGIVGOVYLPROPRIGVRATRK IS ERSOP RCRROOIPKARREGRIVACY POYGNEGOVAC . L . SPXGSRPSYGOTORR SINGXIOT ICGFALGYFLVGLUGGARALAB VL 
WSTNY KPORE TKRNIN RR100VK ! * GGGOIVGOVYLLPRRGP RLG VRATRKTSERSOPRGRR QP1 KARRE6X1XAOP CYFWLYGN EOC WAGYLLS PRGSRPSYGPTDPRRRS ENLCK TOT LTCGPADLIGYIP LVGÅ PLOGA ARALABOY RYL 
HSTNPKP REIKRNIN RR POOVKO EGJIGOVYLLPRRGPRLGVRATRK IS ERSOPRGER OP 1 KARDEGRIWAOP CYOVPLYON EGCGWAGWLL . SPRCS ROSWGPTDPRR SRNLCKYIDT LTCGRABLYGYIPLVGIPUGGAARAL AGVRIL 
STNYKPORE TRENTN RR PODVKEPEGGJIGOVYLLPRRGPRLG VRATRKTSEXSOPXGRR OPPKARRPEGRTKAOP GYPYPLYGNEGCGKAGYLISPXGSRPSHGPTDPRA SRNLGKYI DTLTCGDAOLUGYIPLVLA ? IGGAARALAH GYRII . 

NST NPXPO REIKANTNCRPOIVKE OGGVIYGOY YLL RRCPRLG VAATRK IS ERSOPRGRROPIXARREGRTWAOP GYVYGNEOCGWAGWLLSPRGSRASWGPTDPRRS INLOKVIDI ICCPALYGP . YGAPUOGAARALA . OVAL 
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4ST NPKPOKETKONINKRIOVK ? ( CGIYGGVYL ? RRGONYRATRX13ER 3QPRGER OPPKAR EGNAWAQP CYPEPLYGNEGLYCLLSPX6SRPSYGPTDPX SONUCKYTUCCIALYGYIP . LVGARCGAARALCYRIL 
USTNP KPORTKRNIN RR PODK ? CGICO Y . ? RRC ? RLGVRATRKT ' S ER SOP RCRROOIP XAROPEG RAWAOP CYPPLYGNEGWOWAC WL LS PRCSRPSWCPTDPROZSRNIGK ? IDT LTCGIANGYIPLVGACGVARLAUCVRVV 
ISTNERPORT TKRSTNER FODYKRI OGGI GOVYLPROPRGYRATRKTS FRSOPGRR 0 ? 1 KARREGRAV40P GYFYPSYGNOWAG . SPRGSRPSG ? TUPRRSANT . CKIIMICGLADUNGYTI , VGOOGAARALARII . 
VSINKPRETKONTNRR FOOYKPP OGGI IYGOVYLLPRR OPRUGYRATRKISERSOPRGRROP IP KARIPEGRIWAPOYFXPLYONEGLSWAOWLLSPROSRPSYG ? IDERRRS RNLOK VIDT LTCOTAOLVGYFLW641GGVARALAB GYRYL 
USTNPKPORETKENTNKR 10DVKO ? GGGZIVGOVYLLIRRCZAZGYRATRKTS FRSOPAC PROPIDUAREGRIWAQP CYDLYGNEGMGWACKLISPRCSRZNWGPTDPRRSKNL . CKIITLICGTADLIGYIPIVCA ? CGVARALMGVRIL 
ISTNPKPORE TRRNIN BRPOOVKKPEGGJITGEVYLLPRRCPRLG VRATRKISERSOPRGRKOPIPKARREGRINAOP OYPPLYGN ECLG HAGNLL5 ? RGSRPSXGPNDPRISENI . GXVIDT LCGDAD UGYIFLVGA ? LGGAARALAGYRIL 
STNKPORETKUNTNXR FODYKEPEGGY TYGOVYLIKACPR GYVATRK IS EXSOPRGRROPIXARREGEZWAQPGYPYL63MGW . GULSPROSRENWGPTOPRRSINLGKYNDILICGPADLIGYIPLUGARLOGYARALAH GYRYL 

WSTNXPOETXRNTNKROOKS CGQQIYGGVYLPROPRLGVRATRK IS ERSOPRGRR PIPKARO EGZAWAOP CYPYPLYON ECLGWAGWLLSXGSRPSWGTPRRSXNLCX1TLI CGILAGYIPLVGÅ LGGAARALAN OYRYL 
MSINPK POREIKRNINO VKP OGGYGGVYLLARRCORLG VRATRX IS ERSOPRGUR ? IPKAROPEG KAWAO GYDYPLYGN EGNGWAGWLLSKOSRSWG ' TO ! RRIS NNLGRIDI LICGOLIGY PLV GALGGAAR ALLAH GVRYL 
STNPKPORTKRNIN YR HOVXPOSGUIYOOVYTRAC PRIGVIATRK IS ERSOPIGRROIPXAROPEG XARAQP GYPWP . YANEGYN6WSPOSROSWGPIPARIS INICK ! ! } T LTCGTMGYPIVOA PIOGARALAHCVRIT , 

MSTNPKPORETXRNTNRROKTI EGGOIVG OVYLPRRGPRLG VRATRKTS ERSOPRGRROPP KARRPEGRAVAO CYPPLY ON ECLGWAO WLLSPR GSRPSWGPTDPRASANGKOLTCODIGOVCA ? OGTARALADOR 

10 AAK95832 
AA169965 
BAA03581 

YSTNPKPORETKRNTNRR PONVKIP TCGHIVECYCLLP RRCPRVG VRATRKTS ERSOPRGRROPIPKARRPEGRSYAQP GYPWLYGNEGCGWAGWLLSPRGSRPSRCPSDPRRS RNLCKVIDT LT CGPADLUGY PLYCA ? LOCAARALANCYRYL 
MST NPK PORX TKRNTNRR FOD VKP OGGOLYGOVYLLPRRGPRLG VRATRK IS ERSOPRGR OPPKARRPEGRINAP GYDYPLYGNEGCSNAGWLSPX GSRPSG ? TOPROSINLOKY TYGAD OCY 111 . CAP . OGAARALAM GYRYL 
STNPXPOXKTIKNIN KR PODVKFOGGI YGCVYULP KRGPRVG VRATRKTS EXSOPRG FR081 PXARRPOGKSWAO ? GYEPLYENEGCSWAGWLUS PRGSRPSYGPSDPRESENLGXYIDILI CGTAD LMGYIP VGA ? ' LGGAARILAHÜV RVI . 
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SOGYNYAT GULTGCSISI TILALLSCL TVIASAY PYRUSI GZ YHVINDCINSS IVYEA AD ALZHTP GCVI . VREONTSR CUVANT ? TVATROGUL PTT . RRHIDI ! , GSATUCSALYYGDUCCSIPLY GOUTTESPRIUNT TQDCICSLY ? ' CHI TGH 
EDGVNYATGYPGCSO SI FLLALLS CLTVPASAY ORNSSGLYHYTNICPNSS IVYEAD ALLHTPGCVPCVREGNASRCWVAVIPTVATROGXLITLIRHIOLLYCSAILCSALYVCB LCCSVI LVCOLT ESPERANT 100 CHCS TYPCHI IGH 
300VNYATGYLPGCSISIKLLALLS CLIVPASAYO RNSSGJYNVTNCPNSS IVYETADILLHSY GC POVEGNASK CWVALAPTV I ROGLITOLRRMIDLIYOSATLCSALYVOOLCCSVILCOLITISPERINT TOO CRCSTYPGHITCH 
200VNYAT GML ? GCSISILLALLSCL TV PASAPOYENSSGYHVTNDCPNSS IVYETADIUMSP CYPOVEDNTSRCYVAVAPTYTROGIPT TOUR RHIDLY CSATLCSALYVGOLCSV LYGOLSTIS PREHITTOO CNCSEYCHE ICH 
DGVYYAT CYLPGCSOSIRISALISOLTVPASAY OVRNSSCI , YHYTYBCPNSS IVYETADT ZUS ? GCVAC VRECNTSKCWVAVAPTV 31 RCXL PTTURRIOLIVOSATLOSALYVOUCOSVELGEN ESPARUYTTOBCHCSIYACHTH 
DO VYATCY LPGCSISI LLALLS EL TVPASAY OYRUSSCL YHTNDCPVSS IVYETADTILHSP GOVEVEL NASR OWVEVAPTYTRO GX1YIT : LXXHIDLLYCSATLCSALYVADUCCS VILYSOL FTOS ARRANT TO CNCSTYPGHLICH 
EIKYNYAI GYLFGCSISI TILALLSCTVPASAY QYRKSSCYHY DOENSSIVYETXDTI VHST GEVVENSKPYALTY ? TROGUL PTTKAHTLY CSATLOSALYYGVCGSVTVCOWFTYSPR KFT TOSUNGSXY ? CHETCH 
EDGVYYAT GYLPGCSCSI " LALLS CL TV PASAY OVANSS CZYHYTNICPNSS IVYGIAD ILL . HSI ' GCVIVREGMASK CWVAVAPTV TROGILTITOLARHOLLYUGATLC SALYVCD . CCSYTLVGG PIFS PRRUWTTOO CNCSIYOCHETCH 
20G VYAT GO UPGCSISI LALLSL TVPASAY OVRNSSGTYHVTNICPNSS IVYETADILLASP CCVPCVRECNASKOVALAPTV TROGRL . PTT91 . 2 RIOLIVCSATLCSALYVGOLCGSVILY COLGOS PRRUNT TOO CNCSTYCU TCH 
XVNYAT GNIDGCSIS11 . 1 . 111 . 5CH . TVPASAY OVRNSSO . YHYTNICPNSS VYRTADI SPGCVPV ? ? ONASKOVAVT ? TVATNOGRTAT ! 1 . RH1931 . VGSATLCSATYV9 . CGSP1 . V00URISPR RHYT10 CNCSTY POHIT 

SOXUNYAI GLPGCSISILLALLSCL TVPASAY OVRSS GLYHYTNBCPNSS IVYETAILESGCVFCVRE : NASK . CWVAVIPT TRO CRL TOURRIOL CSATLOSALYVOUCOSEL COL ? TYS PERUWT TOO CHCSIYECHI TI 
SOC VYAI GYLPGCSISI PLLALLSCL TVPASAY OVRNSSCLYHY TNHCPNSSI VYETXO11LHS ? GCVECVECNASKAVIPI VITRO GK ! WILARHOLLYCSATLCSALYVOICCS FLYGOLDERS PKRHYT1000NCSTYRCHLIGH 
SOGYNYAT CUPGCSISILLALLS , TVPASAY OVRNSSGLYHYINDCPNSS IVYEI ADSL VHSP GCVPOVREGNASKOVAVAPIVATROGXPATRIATH TOLLVCSATLC SALYVCOCGSVLVSOUP RS PERHW1100C CSTYOGHI ICH 
EDGVNYATGALPGCSFSI 2 . 1 ALLSEL IVPASAY OVRNSSGLYHYTNDCPNSS IVYETADT LHS ! GCVPOVEGNASK CYVAVAPTVATRO GRIFI TORXHOLLYGSATUCSALYVOOLCGSVFLYCOL PIES PKHHT TOO CNCSTYPCHI TGH 
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BOGVYAT GCPCCSISI HALISI TIPASAY EVRHVSCVYHVTNDCSMAS ?VYE4DVI XHT ? SCVPOVRENNSSR CWVALITAARVASVIT TIIRRHVOLLVCAJALCSANYVCDUCCSVILV4CERTAS PERHET VOOCNOSTY 2CHVTCH 
SC YNYATGEPOCSOSLUL AL SAI TIPASAYEVB VSCT YHTNIC SNSS IVYFAADNE ZTP CCVPOVEGNSSR CUVALIPTARVASVITTN TRRHVOLLVAAAOCSANYVIDICOSVELY SOOTS PERHET IQDCNCSTYPCHY SCH 
EDU VYAT CILPGCSIS1 ILLALLS CL IVPASAR EYRNASCVYHYTNDCSNSSIVIEADI . YHT ! ' OCUPCYREGNSSR CWVALIPTL LARVA ? ? TIT I RHHYOLLY CAAALOSANYVCILCGSYTLYSOLTTIS FERHATIQDCNCSTYPG HA SGH 
SDO VNYAT CNLCCSISI ALLALISCL TI PASAY SVRNVSCVYHYT ' NDCSNSS IVYEAAD VI AHT ? CCVPOVO OGNISRCVALIPTL , AARVASVITAIRRHVOLLVCTAAMC SAWYVOOLCOSVEPY SOLRIIS PRRITYQO CHCSTYCHISCH 
DAVIYATGN PGCSISI NILALLSOLTOSAY EYRNYSCI YHVTNCSNSS IVYEAD IT NHTP GCVPCVREKNI SRCWVULIPTLARVISVITARRIVOLCTAARCSAMYVGNICOS VEL SOL ! ! " PRWHETOODUSLIG HY Sol 

BDG VS YATGNLPGCSISI ILLALLSCL TI PASAY EVRNVSGIYHYTNICSNSSIVYGAAD VI NHAP GCVPOURENNSSR VAIPTU ZARNASV PTITLRRHVOLLYGTAACCSA MYVGDLCGSVLI SOLITI ' S PKRHETYODCNCSTYCHY SCH 
2D4YYAT GÅ LIGCSPSI TILALLS CL TIPASAY EVANVSG LYHYTYDCSNSS IVYEM I NEET ? GCYTOVREKNTSR GYVALTPTL SARVI SVIITTIRRHVDILYGTAARC SANYVCICGSVPLY SOFTNS PERHETYQ2 C¥CS YPGHVSGH 
DGVYYATGYOTGCSISI SZLALLS CLTIPASAY CVRNVSGVYVTNCSNSS IVYEADY TI CCVICOVOCNSSR CXVALITTL BAR SSVITIT I RAHVOLLYGAAACCSAKYVGDLCGSVELI SVEDIFIKRYET VOO CNCS YIGIN SCH 

EDYNYATGALPOCSISI FILALISELTI PASAYEVROVSGHYHVINDCSNSS IVYENAD WILHAP GCVPOVZENNSSRCYVAI . TP TIJARVASVPITAIR RHVOLLY GAAAFC SAWYVGDLCCSVI . WYSQICIES PERHETYQDCNCSTYPCHE TGH 
EG VIYATG LIGCSISIRLALLSCLTI PASAY EVRISGWYHY TNICSNSS WYPAADILHANGCURRENNSSR CALIPLARVASVITTA IRRHVOLLYGAAACCSANYVOOLCGSVI , LYSOICTIS PARIETYO CNCSTY ? GHI TOH 
EDGNYATGALPGCSISI F2LALLS . TIPASAYEVRIVSCY YHYTNDCSNSS IVYETXD NT NTP GCVPOVRXINSTRCNVALIPTLARNGSVIITRIT RRHVOLLY GAAARCSA MYVOOLCGSVTIVSELFTNS PRWHET QECACSTYPGHYTCH 

AAK95832 
AAT69969 
BAA03581 

XVNYATGYLPGCSISI TILALISCL TVPASAVEVRNSSG 1 YH? TNDCPNAS IVYETOSLITALPGCVPOVRENASR CHVSLSPT LAKO PGVINE IR XHVILIVGAAAFCSANYVGIICGS F1 . 7GOLFELSPERHYTTOCNOSTYPGHY TCH 
ZIG YNYAIG ! * GCSISI PLLALLS CLIYPASAVOYRNSSCVYHY TNHCPNASYVYETUSLI NLPGCVPOVREGNOSR CVSLSPTV SAXOPGVHYNE IZ KHYDLIAGARANCSAMY VGH COS TYGUILSKRANI QONCSTYPGHY TCH 
EDGVNYATGN LLOCSPSI PLLALLS CLIVPASAVOVENSSCVYHVINDCPNAS YVYETENII LPGCVPYVREGNASRCYYSI , SPTV JARO SRV VSEYRKRYDSJVGAAARC SAMYVGDLCGSRLYGOLOTIS PSHEW71QOCACSTYPG HY TCH 
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NSTNP KPQRKIKRN TN RRPOD VKOPGGGQIVGGVYL LPRRGP RLGVRATRKTS ERSOP RGRROPIPKA RRPEGRTWA QP GYPPLYGNEGCGWAGWLLS PRGSRPSWGPTDPRRRSRNLGKVIDTLICGPADLMGY PLV GAPLG GAARAL AHGVRVI , 
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NSTNP KPO RKTKRNTN RR PODVKITP GC GOIVGGVYL LPRRCP RLGVRATRKIS ERSOP RG RROPIPKA RRP EGRTWA OP CYPPLYGN EGCGWACWLLS PRGSRPSVGPTDPRRRS RNLGKVIDT LICGFAD LNGY PLV GAPLG GAARAL AH CVRVL 
NSTNP KPORKIKRNTNRRPOD VKIP GCGOIVGGVYLLPRRGPRLCYRATRKTSERSOP RGRROPIP KA RRP EGRT WAGP GYPYPLYGN EGCGWAGWLLSPRGSRPSWGPTDPRRRSRNLGKVIDT LTCGFADLNGYIPLYGAPLG GAARALAHGVRVL 

MSTNP KPORKTKRN IN RR PODVKIP GGGOIVGGVYLLERRGP RLGVRAVRKISERSOPRG RROPIP KA RRPEGRTWAQP GYPPLYGN EGCG NAGWLIS PRGS RPSWGPTDPRRRS RN LGKVIDT LTCGPADLNGYIPLVGA PLG GA ARALAH GYRVL VSTNP KPQRKIKRNIN RR PODVKPP GGGOIVGGVYL LPRRCP RLGYRATRKTSERSQP RGKROPIP KA RRPEGRS WA OP GYPWPLYGN EGCGWAGWLLS PRGSRPSWGPTDPRRRS RN LGKVIDT LICGPADUNGYIPLVGA PLGGA ARALAH GYRVL MSTNP KPORKIKRN TN RR PODVKIP GCGOIVGGVYLLP RRCPRLGYRATRKTS ERSOPRGRROPIPKA RRPEG RTWAQP GYPWPLYGNEGCGWAGWLLSPRGSRPSWGPTOPRRRS RNLCXVIDT LTCGPAD LNGYIPLVGAPLGGAARALAH GYRVI . 
MST NP KPQ RK IKRNTNRR POD VKIP GCGQIVGGVYLLPRRCP RLCVRATRKTSERSOPRGRROPIP KA RRP ECRTAOP CYP WPLYGN EGCGWAGWLLSPRCSRPSWCPTDPRRRSRNLGKVIDTLICCCADUCYIPLVGA PLCGAARAL AHGVRVL 

NST NP KPORK IKRNIN RR PODVKIP GGGOIVGGVYLLPRR GP RLGVR ITRK IS ERSEPRORROPIPKA RRP EGRT APGYPWPLYGNEGCGWAGULLSPRCSRPSWG PT DPRRRSRNLGXVIDT LICGFADLYGYIP LVGAPLGGAARAL AF GYRYL MST NP KPO RKTKRNTN RR PODVKTP GGGOIVGGVYLLPRR GP RLCVR ATRK IS ERSOPRGRROPIPKA RRP EG RTWAQP GYPWPLY GN EGCGWAGWLLS PRGSRPSWGPTDPRRRS RNLCKVIDT LICGFADLYGYIPLVGAPLG GAARAL AH GYRVL 
MSTNP KPORK TKRNIN RR PODVKOPCGCOIVGGVYLLPRRCPRLGVRATRKTS ERSOPRGRROPIPKA RRP ECRS WAQP CYP OPLYGNEGCGWACWLLSPRGSRPSWGPT DPRRRSRNLGXVIDTLICGHADLYGYIPLVCA ? LGGAARAL AFI GVRVL NSTNP KPORKIKRNIN RR PODVKTP GGGOI VGGVYLLPRR GP RLGYRATRKTS ERSOPRGRRQPIP KA RRPEGRT HAQP GYPWPLYGN EGCGWAGWLLS PRGSRPSWGPI DPRRRSRNLGKVIDI LICGIAD LNGYIPLVCA PLGGA ARALAH GVRVL 

VST NP KPORKIKRNTN RR POD VKI ' P GGGOIVGGVYLLPRRGPRLCYRATRKTS ERSOP RGKROPIT KA RRPEGRTYAOP GYPWPLYGN EGCGWAGWLLSPRGSRPSWGPTDPRRRS RNLGKVIDT LTCGPADLÁGYIPLVGAPLGGA ARALAH GYRYL MST NP KPO RKTKRNTN RR POD VKTP GC GOIVGGVYLLPRRCP RLGVRATRKTSERSOP RCRROPIPKARRP EGRT WAP CYP VPLYGNEGCGWACWLLSPRGSRPSWC PTDPRRRS RNLGKVIDT LTCG FADLMCYIPLVGAPLOGA ARALAH GVRYL NSTNP KPORK TKRNTNRR PODVKOPGGGOIVGGVYLLPRRCP RLGVRATRKTSERSOPRGRROPIPKA RRP EGRTWAOP GYPWPLY GN EGCGWAGWLLSPRGSRPSGPTDPRRRSRNLGXVIDTLICGFADLYGYIPLVGA PLG GAARALAHGVRVL NSTNP KPORK TKRN IN RR PODVKIP GGGQ IVGGVYLLPRRGP RLGYRATRKTS ERSOPRGRROPIPKA KRPEG RTWA OPGYPWPLYGN EGCGWACWLIS PRGSRPSWGPTDPRRRS RNLGXVIDT LICG FADLMGYIPLVGA PLG GAARAL AHGYRVL 

Patent Application Publication 
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NSTNP KPORK IKRNTNRR PODVKIP GGGOIVGGVYL LPRR GPRLCVRATRKTS ERSOPRG RROPIPKA ROPEG RAWAQP GYPWPLYGNEGLGIACWLLSPRGSRPSWGPTOPRRRSRNLGXVIDTLICGPADLIGYIPLVGAPLGGAARAL AH GYRVL 
MSTNP KPORK TKRNTNRR PODVKOPGGCOIVGGVYLLPRRCP RLGVRATRKIS ERSOP RCRROP IPKA ROPEGRAWAOP GYPWPLYGN EGMG WACWLLS PRGSRPSWGPTDPRRRSRNLGXVIDT LTCC PADLNGYIPLVCA PLGGVARALAH GYRVV NSTNP KPORK IKRNIN RR PODVKOP GG GOIVGGVYLLPRRGP RLGYRAI RKTSERSOPRORROPI P KA RRP EG RAWAQP GYPVPLYGNEG MG WAG ' LLSPRGSRPSWGPTDPRRRS RNLGKVIDT LICGLAD LNGYIPLV GG PLGGA ARALAHGVRVL MSTNP KPORKIKRNTN RR PODVKFF GGGOIVGGY YLLPRACP RLGYRATRKTSERSOPRG RROPIPKARHPEG RTWAQP GYPWP LYGN EGLGWAGWLLSPRGSRPSWGPTDPRRRSRNLGKVI DTLIGGIAD LAGYIPLV GAPLG GVARALAH GYRVL MST NP KPORKIKRNIN RR PODVKIP GCGOIVGGVYLLPRRCPRLGVRATRKISERSOPRG RROPIPKA RRPEG RTWAQP CYPWPLYGN EGUGWACULLSPROSRPNWGPT OPRRRSRNLGXVIDI LICGHADLNGY PLVCA PLGCVARALAH GVRVL 

NSTNP KPORK IKRNIN RR PODVKTP GGGOIVGGVYLLP RRCP RLGYRATRKTS ERSOPRGRRQPIPKA RRP EGRI WAQP GYPWPLYGN EGLGWAGWLLSPRGS R ? SWG PYDPRR RS RNLGKVIDTLICGIAD LNGY I PLVGA PLG GAARAL AH GYRYL 

MSINP KPORKIKRNIN RR POD VKTT GGGOIVGGVYLLPRRGPRLGVRATRK TSERSOPRGRROPIPKA RRPEG RIWAQP GYPWPLYGDEGHIGWAGWLIS PRGSRPNWGPT DPRRRS RNLGKVIDT LICGFADLNGYIPLV GAPLGGVARALAH GYRVI 

NSTNP KPQRK TKRNTNRR PODVKTP CCGQIVGCVYLLPRRCP RLGVRATRKISERSOPRGRROPIPKARQPEGRAWAQP GYPWPLYGNEGLGWAGWLLS PRGSRPSWGPTDPRRRSRNLCXVIDT LTCGDADLIGYIPLVGAPLCCAARALAHGVRVL 
USTNPKPQRKIKRNIN RR PQDVKOPGGGQIVGGVYLLPRRGPRLGVRAIRK TSERSQPRGRRQPIPKARQPEG RAWAQP GYPWPLYGNEGUGWACWLLSPRCSRPSWGPT DPRRRSRNLGXVIDT LI CGHADLMGYIPLVGAPLGGAARALANGVRVL VST NP KPORK IK RNTN RR PODVKIP GGGOIVG GVYLLPREGP RLCVR AIRKTS ERSOPRGRROPIPKA ROPEG RAVAOP GYPWPLY GN EGMG WAGULLSPROSRPSVGPI DPRR RS RNLGXVIDTLICG PADLÁGYIPLVGA PLG GA ARALAHGVRVL MST NP KPORKIKRNTNRRPOD VKIP GGGQIYGGVYLLORRGPRLGVRATRKTS ERSOPRGRROPIPKARRPEG RAWAQP GYPVPLYGNEG LGWAGWLLSPRGSRPSWGPT DPRRRS RNLGKVIDILI CGFADLYGYIPLVGAPLGGTARALAHGVRVL 

AAK95832 AAT69968 BAA03581 

MSTNP KPORK IKRNTNRR PONVKEP CGGOIVGGYCLLPRRCPRVGVRATRKTSERSOPRGRROPIPKA RRPEG RSWAQPGYPWPLYGNEGCGWAGWLLSPRGSRPSRGPS DPRR RSANLGIVIDT LICCTADLIGYIPLVGA PLGGAARALAGYRYL NAST NPKPQRX TKRNIN RR PQDVKIPGGGQINGGVYLLPROGP RLGVRATRK IS ERSQP RGRROPIPKARKPEG RTWAQPGYP®PLYGNECCGWAGWL LS PRGSRPSWGPT DPRRRS RNLGXVIDTLT YG PADLNGYIFLVGA PLGGA ARALAHGVRYL MSTNPKPORKIKRNTNRR PODVKOPGGGQIVGGVYLLPRAGPRVGVRATRKISERSQPRGRROPIPKA RRPEGASWAOP GYPVPLYGN EGCGWAGWLI : SPRGSRPSWGPS DPRRRSRNLGKVIDT LTCGPADLAGYIPLVGAPLGGAARALANGVRYL 

Consensus 

a New 

EDG VN YATGNLPGCSPSI PLLÁLLSCLTVPASAY QVRNSSCLYHVTNDCPNSSIVYET AD TI LAS ? GCVPCR EGNA SRCWVALIPTV AXRDGSL PTTQ 1R RH XDLLVCSAXLCSA XYYGDLCGSYT LYGOLITIS PRRHYT TCD CNCS IY PGHI TG? E POKEDEPUCE 

G 

NE 

Avia129 
NP 671491 ( 477 ) 

EU 155269 EU781810 EU 781771 AB520610 EU781752 EU781759 EF407439 EF407427 EU362905 EF407413 EU781808 EU781790 
IA 

EDGVN YATGNLPGCSESI ILLALLSCL TVPASAY QVRNST GLYHVINDCPNSS IVYEAADAI LHIPGCVPC VREGNT SRCWVANIPIVAT RDGKLPT TOLRRHIDLLYGSATLC SALYVGD LCGS IT LV COMITESPRRINT TODCNCSLYPGHLIGH 
EDGYNYAT GNLPGCSISI ILLALLSCL TVPASAY OVRNSS GLYHVINICPNSS IVYEAADAIL : HTP GCVECVREGNASRCWVAVIPIVAT RDGKIPT TO LRRH IDLLVGSATLCSALYVGD LCGSVI LV GOLITI ' S PRRINT TQD CNCSIY PGFITGH 

EDC VN YAT GNLPGCSISI TILALLSCI . TVPASAY OV RNSSCI YHVTNDCPNSSIVYET ADTI LHSP GCVPCVREGNA SKCWVALAPTVAT RDGKL PTTOLRRHIDLLVCSATLCSALYVGOLCGSVILVGOLFIRSPRRI NI TOD CNCS TYPGH ITGH 
EDG VN YATGNLPGCSCSI FLLALLSCI , IVPASAPOVRNSS GLYHYTNDCPNSS IVYET ADTI LHSPGCVPCVREDNTSRCWVAVAPTVATRD GRIPT TO LRRHIDLLVGSATLCSALYYGDLCGSYFLV GOLFTFS PRRHYT TOD CNCSI YPGHITGH 

EDGVN YAT GNLPGCSTSITLLALLS CL TVPASAYOVRNSS CLYHVIN DCPNSS IVYETAD TI LHSPGCVPCVREGNTSKCWVAVAPIVAT RDGXLPT TOLRRHIDLLYGSATLC SALYVCD LCGSVELV GOL IT IS PRRHWT TOD CNCSI YPCHI TGH 

E . DG VN YAT GNLPGCSFSI FLLALLSCL TV PAS AY QV RNSS GLYHVINDCPNSS I VYETADTI LHSP GCVPCVRED NASRCMVPVAPIVAT RDCXL PT TOLRRHIDLIVCSATLC SALYVGDLCCSVT LV SOLFIES PRRHYT TCD CNCSIY PCHI ( GH 

EDGYNYAT GNLPGCSISI FLLALLSCLIVPASAYQYRNSS CLYHVIN OCPNSS IVYETKD TILHSPGC VPC VREGNVSKCVPVALTVAT RDGNL FT TOLRRHIDLIVGSATLC SALYVGD LCGSVILVGOL IT IS PRRANT TOD CNCSNY PGHI TGH 

EDGVN YAT GNLPGCSISI T ' LL ALLSCL TV PAS AYOVRNSSCLYHYTNDCPNSS IVYETADTI LHSP GCVPCVRECNASKCWVAVAPTVITRDGTI PTTOLRRHIDLLVCCATLC SALYVCD LCGSVI LV GOLFTIS PRRHWT TOD CNCSTYPCHITCH 

EDGVNYATGNLPGCSTSI PLLALLS CLTV PASAYOVRNSSG1YHVTNDCPNSSIVYETADTI LHSPCCVPCVREGNASKCWVALAPTVATROGRLIT TOLRRMIDLLVGSATLCSALYVGDLCGSVI . LV GOLFT IS ERRENT TODCNCSIY PC AI TGH 
EDG VN YAT GNLPGCSFSI ILLALLS CL TV PASAYQYRNSS GLYHY IN DCPNSS IVYETADTI LHSP GCVPC VREG NASKCWVAVTPIVATRDGRL PATO LR RHIDLLVGSATLC SALYVCD LCGS IFLV GOLFT I ? S PRRBNT IQD CNCS IYPCHI TGH EDG YN YAIGNLPGCSISI ILLALLS CL TVPAS AY QVRNSSCLYHVTNDCPNSSIVYETADII LHSPGC VPCVREGNASKCWVAVTPTVATROGRL PATOLRRHIDLLVCSATLC SALYVGDLCGS IT LV GOLFT IS PRRHNT TOD CNCSIYPG A LIGH EDC VN YAT GNLPGCSESI TILALLSCIIVPASAY OVRNSS GLYHVINDCPNSS IVYETADTI LHSPCC VIC VREGNASK CYVAVTPIVAT RDGAL PATOLRRHIDLLVCSATLC SALYVOOLCGS IT LV GOLFITS YRRHNT TOD CNCSIYPGHI ICH 

EDGYNYATGN LPGCSISI ILLALLSCLIV PASAY QVRNSS GLYHYT NOCPNSSI VYETADSILHSPGCVPCVREGNASKCWVAVAPIVAT RD GKL PATOLRRH I DLLVGSATLC SALYYGD LCGSVELY SOLITI ' SERRUWT IQD CNCSTYPGALI TGH 
EDGVN YAT GNLPGCSISI ILLALLSCL TVPASAYQYRNSS GLYHVTN BCPNSS I VYETAD TI LHSP GC VPCVREGNASK CWVAVAPTVATRDGRLPT TOLRR?IDLLVCSATLC SALYVGOLCGSVELV GOLFTES PRHANT TOD CNCSIYPG HITGH 
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EDGVNYAT GNLPGCSISI IF ' LLALLSCLTI PASAYEVRNVS GVYHVTNDCSNAS IVYEAADMI NHTP GCVPCVRENNSSRCIVALTPTLAARNASV PTTT IRRHVOLLVCA AALC SAMYYGDLCGSVTLVAQL FTFS PRRHET VOD CNCSTY PC HVTGH EDGYNYAT GNLPGCSISI ILLALLSCLTI PASAYEVRNYSCI YHVTNDCSNSSIVYEAADMI NHTP GCVPCVREGNSSR CWVALTPTL AARNASVPTTAIRRHVDLLVGAAAPC SAMYVGDLCGSVILVSOLFTIS PRRHET IQD CNCS TYPCHY SGH EDGVN YAT GNLPGCSTSI ILLALLS CL TV PASAHEYRNAS GVYHYTNDCSNSSIVIEAAO LINHTP GC VPCVREGNSSR CHVALTPTL AARNAT I PTTI IRHHVDLLVGA AALC SANYYGDLCGSVILY SOLFT IS PRRUAT LODCNCSI YPG HASGH EDGVNYAT CNLPGCSISI ILLALLSCLTI PASAYEVRNVSCVYHVTNDCSNSS IVYEAAD VI NHTPCC VPCVODCNTSRCWVALTPTLAARNASV PYTAI RAHVDLLVCTAAPCSAMYVCOLCCSVI PVSOL FT IS PRRHOT VOD CNCSIYPCHISCH 
EDGVN YAT GNUPGCSISI PULALLS CLTT PASAYEVRNVS CI YHVTNCSNSSIVYEAAD IONUTP GO VPCVREKNI SRCWVALTPTL AARNISVPTATIRRHVOLLVGTAAPCSANYVGDLCGSVELV SOLTT IS PRWHET VOD CNCSLYPG HVSGH 

EDG YN YAT GNLPGCSISI T ' LL ALLS CLTI PASAYEVRNVS GI YHVTNDCSNSS I VYEA ADVI MHAP GC VPCVRENNSSRCWVALTPILAARNASV PTTT LRRHVDLLYGTAAIC SAMYVGDLCGSVELI SOLTT IS PRRHET VODCNCSIYPG HY SGH 

EDGVN YAT GN UPGCSRSI ILLALLS CLTT PAS AY EVRNVSC ) YAVTNDCSNSS IVYEAAD II MATP GC VPCVREKNTSRCWVALTP TL AARNISV PTTTIRRHVOLLVGT AATC SA MYVGDLCGSVELV SOL . IT IS PRRHET VODCN CSLY PCHVSCH 
EDGVNYAT GNLPGCSESI F ' LLALLS CLTIPASAY EVRNVS CVYHVTNDCSNSSIVYEAADNI NHTP GCVPCVREDNSSR CWVALTPTL AARNSSV PTTT IRRHVOLLVCAAAPC SAVYVCDLCGSVOLI SOLFT IS PRRY ET VOD CNCS LYPCHY SCH EDGVNYATGNLPGCSISI FLLALLSCLTI PASAY CYRNVS GNYHVINDCSNSS IVYEAADNI LHAP GCVPCVRENNSSR CWVALIPTI AARNASV PITAIRRHVDLLVGAAAFC SAMYYGDLCGSVL LY SQIFTIS FRRHET NOD CNCSIYPGAI TGH EDGVNYATGNLP GCSISI ILLALLS CLTI PASAY EVRNVS GMYHVTNDCSNSS IVYEAADMI LHAP GCVPCVRENNSSR CWVALTPTL AARNASV PT TAIRRHVDLLVCA AARC SAMYVGDLCGSVL LVSOIFTOS PRRHET NOD CNCSIYPGHI ' TGH 

E DG VY & T GRP GEST SY IF ALLS 4 . 1 PAS AYERN VS ( VY JCSN Ss 1kYE I3 3 345 kH TPG VC VÀ EID ( FR Cl } { AFPFL AA RSFI TA IR R15 VDLVBA AFC 54 N1Y / CJ CGS FT LVSQL FLIPS PREHE ! VRE CA S? PCIVICH 
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EDGVNYATGNLPGCSISI FLLALLSCLTV PAS AVEVRNSSGI YHVINDCPNAS VVYETOSLITHLPGCVPCVREGNASRCWVSLSP TVAAKD PGV PVNEIRRHVDLIVGARAPC SANYVGDLCGS ! FLV GOLFTLS PRRHYT TCD CNCS TYPGAV TGH 
EDGVNYATGNLP GCSISI PLLALLS CLTV PAS AVGVRNSS GVYHVTNDCPNAS YVYETOSLO HLPGC VPCVREGNGSRCWVSLSPTVAAKD PGVPVNE I RRHVDLIAGAAAPC SANYVGILCGS II LV GOLFT LS PRRBWT TOD CNCSIYPGHY TGH 

EDGVNYATGNLPGCSISI ILLALLS CLTV PAS AVGVRN SS CVYHVTNDCPNAS VVYETENLI NHLPGCVPYVREGNASRCWV SLSP TVAARDSRVPVSEVRRRVDSIVCAAAFC SA VYVGDLCGS TILVGOITIES ERHANT TOD CNCSIYPGHVIGH 
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RMAND MNMNHSP IT AL VVAQL , LRIPQA ILDNI AGAHWG VLAGIAY FS NVGNYA KVLYVILLFAGYD AE THV TGGSAARA ISG XA SLFSPGAXONIOLININGS WH INRTALNCNDS LDTGWVAGLFYYHKENSSGCPERYAS CRPLADT DO GWGP I SY 
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RMAYD MMMNHSPTAALITALLRIPOAI LOMLAGAH WGVLAGIAYFS NVGNVAKVLVVILLEAGVDAO THVIGGRAAHI TAGLI SLFSPGPS OKLOLVN TNGSWH INSTALNCNDSLKTGW LAGLLY SYKENSSGCPERLAS CRRLIDT AO GWGPISH 
RMAND WNMNYSPTAAL VVAQLLRIPQA I MDNIAGAHWGVLAGIAY IS NVGNVA KVLVVILLFAGVDAE THVIGGSAGRT TAGLVGLLI PGAKON I OLININGS WH INSTALNCNESLNTGH LAGI FYQH KINSSGCPERLASCRRLTOTAQGIGPISY 

RMAWD MNMNI SPITAL VVAQLLRVPQA ILDNIAGAH YG VLAGIAY IS NVGNYA KVLVVLLL ’ AGYD AE TYT TGGSVAQA AFGLISLPRPGPKODIOLININGSWEINRIALNCNASLDTGY VAGLPYYHKINSSGCPERNAS CRSLADIDO GHIGPISY 
RMAYD WMM NWSPIT ALWAQL LRVPOAILDNI AGAHWGVLAGIAY TS NVGNWA KVLYVLLLFASVDAE TYT SGGSVARA TAGTAGI EN PGAKODIQLININGSWEINRTALNCNASLDTGWVAGLFYYH KINSSGCPERNAS CKPLAMTAQ GWGP ISY 

RMAYD MNMNW SPTAAL VT AQLLRVPOA ILDNI AGAMWG VLAGIAY IS NAGN NA KVLLVLLLFAGYDAE TYT TGGSVART TRGLASLLOVGPKODI RLIHTNGSWEINRTALNCNASLDTGYLAGL LYYH KFNSS GCPERMAS CRPLADT DOG ' GP I SY 

RMA SD HMMNYSPTVAL VAQLLRVPQA ILDNI AGAHWGVLAGIAY TS NVGN WAKVLVVILLFAGVDAQ TYVIG CSAARCASGLANLFT PGAKQDIOLININGS WHINRTALNCNASLDIGNVAGLPYYHKENSSGC PERMAS CKP LADT DOGWGPIRA 
RMAND MNMNW SPTSAL VALLRVPQA ILDNI AGANWG VLAG LAYIS NVGNVAKVLYVILLFASYDAG THVTGGSAAHD VSALAGITRRGAKON I QLININGS WE VNRTALNCNASLDTGNVAGL LYYHRFNSSGC PERMAS CRPLADT DOGWGP ITN 

RNA WD MNMNHSPITALI VAQLLRVP QA ILDMI AGAH WG VLAGIAYI ' S NVGN WAKVLVVLL LIAGIDAE THV TGGSAAQV TSRVAGIAN PGPKONVQLININGS WHINRTALNCNASLDTGWVAGLPYHYNENSSGC PERMAS CRPLADE DO GWGPISY RMAND MUMNYSPITAL VVAQL LRI P QAILDNI AGAHWCVLAGIAYFS NVCNWA KVLVVLLLPAGVD AH TRVTG CSAARA TARLTILFSPCAKQD IQLINTNGSWEINRTALNCNASLDTCWVAGL FYYHKINSSGC PERMAS CRPLADFDQ GWGPISY 

RMAYD YMMNN SPITAL VY AQLLRVPQAILDMI AGAINGVLAGIAYIS NVGN NA KVLYVILLFAGVDAG THV IGGSAAKD TSGITSLTR IGARON I OLINSNGS WA INRTALNCN ESLDTGNVAGL LYYH KENSSGC PERMAS CRS LADT DO GHGP SY 
RMAWD NMMNW SP IT ALVVAQLLRVP QAILDNI AGAINC VLAGIAYFS NVGNWA KVLYVILLPAGYDAG THVTG GSAAKD TSGTISLIR IGARONI QL INSNGS VA INRTA LNCNESLDTGWVAGI LYYH KINSSGC PERMAS CRS LADT DOGWGPISY RMAWD MNM NW SPITAL VV AQL LRVP QAILINI AGAINGVLAGIAYFS NVGN WA KVLVVILLFAGYD AGTHVIG CSAAKDISGITSLTR IGARQUIOL INSNGS WHINRTALNCN ESLDTGNVAGL LYYH KENSSGC PERVAS CRS LA DI DO GWGP ISY RNAYD MNMNW SPITAL VV SOL LRVPOA ILDNI AGAIWGVLAGIAY FS NVGNVAKVLVVLLLLAGVDAE THTIG GSAAYATSGIGLTROGAKON I OL INTNGS WH VNRTALNCNASLDTGNVAGL FYYH KINSSGC PERLAS CKPLANI DO GHGSISY 

RMAYD HNNNN SPITAL VV AOL LRVP QALDMI AGAINGVLAGIAYFS NVGNWA KVLVVLLLPAGYD AT THT TGGAVAHN TRMITSIFS LGPRQE I QLVNINGSWEINRTALNCNASLEIGY TAGLLYAN RINSSGCFERMAS CKPLADFDOCHGP ISY 
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RNAND NMM NI SPTAAL VV SOLLRI P QAVDNV AGAING VLAG LAYYS NVGN WAKVLIVILLIAGVDGG TYVIGGI NAKN TLC ITSLIS PGSSQKIQLVNINGSWH INRTALNCNDSLNTGI LAALPYVIKINSSGCPERMAS CSPIDATAQ GIGPITY 
RMAND MNMNHSPITAL W SQLLRIPQA IVDNVAGAHNGVLAGLAY YS NVCN WAKVLIVILLFAGVDGE TRVTGGQIARNAYSLTTLFSSCSAONICLINTNGSWEINRTALNCNDSLNICTLAAL PYTH KINASGCPERLASCRP IDKFDQ CHOPITY RMAND MMMNWSPITAL V SOLLRI P QAVI DMV AGAING VLAG LAYYS MAGN WAKVLIVULLIAGVD GH ILT IGGHAARL TSGPAGLIT PGPSORIQLININGSWH INRIALNCNDSLQTGI LAAL FYAH RENSSGC PERMAS CRSIDKIDO GWGPITY 

RMAWD MNMNY SPTAAL VV SOLLRIPOA IV DMV AGAINGVLAG LAY YS NVGN WA KVMIVILLIAGYDGT THT IGGAAARA TOGETSIISLGPS OKI OL IN TNS WH INRTALNCNDS LOTGI LAAL FYTYRINAS GC PERMAS CRP ID KIDOGWGPITY RNAVD MNMN # SPTAAL V SOLLRI P QAVVDNV AGAHWGVLAG LAY YS NI GN WAKVLIVNLLRAGADGTTHVIG CVQAHC AYGLASLIN VGPHQK I QL VN TNGS WH INRTALNCN DI LQTGFLAAL PYKI RINAS GC PERVAS CRP IDKI 40 GWGPITY RNA VO WNMNISP TAAL V SOLLRIPOAVN DMV AGAHWG VLAG LAY YS MVGN NAKVLIVIL LI ' AGVDGE TRV IG GVOGHV ISTLT SLPRPGAS OKI QLVNTN GS VEINRTALNCNDS LKTGI LA AL FY TH KINASGC PERMAS CRSIDKI DO GIGPITY RMAYD MMMNISPTAALVV SODLRIPOA IVDMV AGANWGVLAG LAYYS NVGNWAKVLIVMLLIAGADGT THY IG GVOAHCAYGLASLPNVG PHOKI OLVNINGSWEINRTALNCNDILOTGI LAALPYKH RINASGCPERNAS CRPID KIAO GWGP1TY RMA VD NNMNY SPITAL VV SOLLRI POAVVDNVAGANWGVLAG LAYYS NVGN WAKVLIVULLHAGYDGN TRVSGCEAAKNING TASLIVSCPS QK I QL ININGS WHINRTALNCDDSL TGI LAALIYAH KENSSGCSGRMAS CRPIDETAO GWGP ITH 

RMAYD MMMNHSPITAL VV SOLLRIPOA IVDNVAGAHWG VLAG LAYYS WVGN WAKVLIVILLIAGVO GGTYVTGGEAGRRISGRASI ITPGASQVIOLININGSWH INRIALNCNDS LHTGT IAAL FY HE KI ' NASGC PERNAS CRPIGER AQ GWGPISY 

RMATDNNMNWSPTT AL VV SOL LRIPOA IV DMV AGAHWGVLAG LAY YS NYGN VAKVLIVNLLFAGYDGGTYVTGGEAGRR TSGTASI FT PGASONIQLININGSWH INR TALNCN DSLHTGPIAALFY HEKINASGCFERMAS CRP IGEFAQGXGPISY 
RNAWDNNNNY SP IT ALV SOLLRI P QAV DUVAGAHWGVLAG LAYYS NVGN VA KVLIVILLFAGVD GN THTIGGQAQA IGGIVAWLA RGPS QEI QL INTNGSWHINR TALNCNDSLKTGIIA AL FYAHRINSSGC PERMAS CRPID KI AQGWGPITY 
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RNAND NNMNW SPTGALVVAQLLRI POAVLDMI AGAHWGVLAG PAY YS MVGNA KVLVVILLFAGVD AT TOVTG GT AGRN AYR LA SLOSTCPSON I OLINSNGSWH INR TALNCN DSLHTGNVAAL FYSH KINSSGRPERMAS CRP LT AT DOGWGPITY 
RMAYDNNNNW SP TTAL VVAQLLRIP QAILDNI AGAHWG VLAGIAYFS NVGNWT KVLYVILLNAGYDATTIVSGGSAGRS TAGLYGLIS PGARQUIQLININGSWH INRTALNCNDI LQTGWVAGLFY TNKINSSGC PERLAS CRPLADI DQGXGPISY 

RMAYD MMNNUSPTGAL VAQLLRIPOAIVDMI AGAHWGVLAGLAY YS NVGNWA KVVVVLL LIAGVD A E TRVIGGAAGHT AIGTAST LAPCAKOK IQLININGSWEINRIA LNCNES LDTGWLAGLLY YH KINSSGCPERMAS COPLTANDO GGP ITH 
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ANG - SGPDQRPYCWHYPP KPCGI VPÅQQVCGPVYCH TPSPVVVGIT D RLGXPTYNWGE NE TD YLYL NN TRP PLGNUT GCTWMNS TGPT KVCGAPP?NIG GYONNTLXCPTDCERKH PEATY SRCGSG PWLTPRCLVDYPYRL WHYPC TYNYTI PKÝRM 
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ANG - SGPD ERPY CWHYPPRPCGIVPAKSVCGPVY CT IPSPVVVOITO KSGAPT YNWGENDID VIVL NN TRD PIGNWIGC TMNSTGIT KVCGAPPCVIGGAGNNTLRCPT DC GRKHPDATY SRCGSGPW ITPRCLYDYPYRL HHYPC TVNY SI KIRM ANG - SGLDERPYCN HYPPRPCGIVPAKSVCGPVYCFTPSP VVVGITDRSGAPTYS NGAND IDVFVL UN TRP PIGNYIGCTWMNS IGET KVCGAPPCVIGGYGNNTILCPIDCERKH PEATYSRCGSGPW ITP RCMYDYPYRL WHY PC TINYTIIKYRM ANG - SGPE HR PYCW HYPPKPCCI VP AQNVCGPVYCITPSP VVVGI IN KLGVPT YSWGSNETDVLVL NN TRPPLGNWR GC TWMNS SGPT KVCGAPPCVIGGAGNRT LHC PTDCERKH PEATYSRCGSGPW ITPRCLVHYPY RL WHY PC TVNY TN KVRN ANG - SGPDHRPYCWHYPP KPCGI VP AQNVCGPVYCITPSP VVVGI TN KLGAPT YNWGSNDID VIILNN TRP PGGNWI GC TYM NS SGFTKVCGAPP CT IGGVGNNTLICPTDCIRKH PEATYSRCGSGPNVTPRI LYHYPY RL HYPCTVNY TL IKVRN 
ANG - SGPEHRPYCW HYPP KPCGIVPAQTVCGPVYCFIPSP VVVGI TN KLGVPTYTWGSNDIDVDYL NN TRP PIGNWIGC TWMNS TGPTKVCGAPPCV ICGVGNNTLICPTDCERKH PEATYSRCGSGPW ITPRCLYDYPYRL # HYPCTVNY TL ' K VRN 

ANG - SGPEHR PYCHHYPP KPCCIVS AQTVCGPVYCDIPSP VVVGI IN RLGVPT YSWGINDIDVTVL NN TRPPLGNWTGC TWMNS SGTI KVCGAPPCVIGGVGNNTLICPT DC ERKH PEATYSRCGSGPW ITPRC LVHYPYRL # HYPCTVNY TL KVKM VDG - GGSEYRPY CFLY PP KPCGIEPAONVCGPVYCETPSP VVVGITD KVGVPIYNWGEN TDVPYLNNIR PL GNWFGC WMNS SGTV KV CGAPPCLIGGAGNKTLHCPTDCPR KH PDATYSRCGSGPWLTFRCLYDYPYRL HYPCTVNY IL EK IRM ANG - SGPEHR PYCWHY PP KPCGIVPAONVCGPVYCFIPSP VVVGT IN RLGVPTYNWGSNDTDVTVLNN TRP PL CNWRGCTWMNS SGPT KVCGAPP CVICGV GNNTLIC PTDCORKR PEATYSRCGSGPW ITPRCLVIYPYRL WHY PC TVNYTL EKVRM ANC - SGPEHR PYCWHY PP KPCGI IPAKTVCGPVYCFTPSPVVVGTID RSGAPT INWGONDTDVLVLNN TRP PLGNWFGC TWNNSSGYT KVCGAPPCI IGGVGNNTLHC PTDCERKH PEATYSRCGSGPW ITPRCLVHYPYRL WHY PC IVNYTLIK VRM ANG - SGPEHRPYCW HYPP KPCGIVP AQSVCGPVYCTTPSP VVVGITO KSGAPTYNWGCNETDVFYLNN TRP PL GNWFGCTWMNSSGTTKVCGAPP CVIGGYGNNTLICPTDCIRKA PEATYSRCGSGPW ITPRCLVBYAYRL ' HYPCTVNY TL FKVRM ANG - SGPEHR PYCH HYPP KPCGIVPASVCGPVYCPTP SP VVVGITO KSGAPT YNWGC NETDVTVLNN TRPPL GNWEGC TWMNS SGTT KVCGAPO CVIGGV GNNTLIC PTDCIR KH DEATYSRCGSGPW ITPRCIVIYAYRL WHY PC TVNY TL IKVRM ANG - SGPEHR PYCWHY PP KPCGIVP AOSVCGPVYCFTPSP VVVGT TDKSGAPTYNNGCNE TD VIVL NN TRP PL GNWIGC TWMNS SCIT KVCGAPP CVIGGVGNNTLICPT DCERKH PEATYSRCGSCPW ITF RCLVIY AYRL HYPC TVNY TL IKVRN 
TNG - S GPE HR PYCH HYPP KPCGIVPAQNVCGP VYCFIPSP VVVGT TD AL GAPT ENWGENESD VRYL NN TRPPS GNWTGCTWW NS SGTI KV CGAPP CNIGGVGNNT IHC PTDCTRKH PEATYSRCGSGPWVTPRCLY IYPYRL WHY PC TLNY SLIKVRM 

ANG - SGPE HR PYCWHYPP KPCGIVP AONYCGP VYCFIPSP VVVGT TD RLGT PT YDWGSNDTDVIVLNN TRD PÅ GNWFGC TWMNS SGYT KVCGAPPCVIGGVSNNTLICPT DC ER KH PEATYSRCGSGPW ITPRCLYHYAYRL WHY PC TVNY TL IKVRN 
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NESHSS - DOR PYCWHYAP RPCGIVP AAQVCGPVY CITPSPVVVGTID RIGVPTYSWGENE TDVLLLUN TRPPOGNUNGCTWMNSTGTT KT CGGPPONIGGI GNKTLIC PTDCERKH PEATYTKCGSGPWLTPRCLVIY PYRL WHY PCTVNE TIKVRM 

A EQGCO - DORPY CWFYAP KPCGIVS ASIVCGP VYCITP SP VVVGITO REGVPTYSWGENE TDVLLL NN TRPPOGNWEGC TYM NCTGIT KTCGCPPCNIGGGGNNTLICPTDCERKAPAATYTKCGSCPWLTPRCLYDYPYRL HYPCTANTIIK VRN 

AEP TKDPDORPYCHHYPP OOCGIV ? ASQVCGPVYCTIPSPVVVGTTD RLCN PTYSWGENDTDVLLINNTRP PO GNWTGCTWMNS TGTTKTCGAPP CNIGGYGNNTLICPTDCTRKH PEATYSKCGSGPWLTPRCHY DYPYRL HHYPCTYNISI FKVRM AEPDSS - DOR PYCNY AP RPCGIVPASOVCGPVY CITPSP VVVGI IDRI GVPT YTWCENETDVLLL NN TRPPL CNWFCC TWMNS TCTT KT CCGPP CN ICGAGNTT LTC PT DCERKBPLATYTKCGSCPWLTPRCLV DYPY RL WHYPCAVNITI KVRM AEPDRL - DOR PYCWHY PP RPCGIVP ALEVCGPVY CFTPSPVVVGITORTGVPTYSWGENE TD VLLL NN TRP PO GNWFGC TWMNS TGYT KTCG GPP NIGGV CNNTLTC PT DCERKH PEATYTKCG SGPWLTPRCLVHY PYRL WHY PCTVNETI TKVRN 
AOP DNS - DOR PYCWHYAP ROCGIVPASOV CGPVYCFIPSP VVVGT TRIGA PT YNWGD NE TDVLILNN TRP PAGNWTGCTWMNS TGI ' T KT CGGPP CNI RGVGNNTLTCPTDCERKH PDATYTKCGSGPWLTPRCLY DYPYRL WHY PCTVNETI IKVRM 

AEPDRL - DORPY CWHY PP RPGGIVPALEVCGPVYCPTPSP VVVGT TO RIGVPT YSYCENE TDVLLL NN TRP POGNOGC THYMNNTGOT KT CGGPP CNIGGVGNNTLTCPT DCERKEPEATYTKCGSGPWLTPRCLYDY PYRL HY PC IVN TV IK VRM GVPDNL - DORPYCWHYAP RPCGIVPASOVCGPVYCFIPSP VVVGTTD RECAPTYSWGENETDVLILON TRPPOGNWFCC TWMNSICHT KTCGGPP CNIGGVONNTLTCPTDCERKH PEATYTKCGSGPWLTFRCMY DYPYRL WHYPC TVNETIEK VRN TEPPSS - DORPY CWHY PP RPCGIVPASQVCGPVYCFIPSP VVVGI TD RLGAP T YNWGONDIDYLLINNIRPPQGNWFGC TWMNGTGFT KTCGGPP CN IGGV GNNTLICPI DCERKF PEATYTKCGSG PWLTPRCIV DYPYRL WHY PCTVNP ' TITKIRM 
TEPPSS - DOR PY CW HYPP RPCGIVPASQVCGPVYCITP SP VVVGT TO RLGAPT YNWGONDIDVLLL NN TRPPOGNWFCC TWMNC IGFT KTCGGPPONICGVCNNTLIC PT DCERKH PEATYTKCGSG PWLTPRCIV DYPYRL HY PC TVNE TITKIRN AKPDSL - DQR PYCWHYAP QPCGIVPASEVCGPVYCFIPSP VVVGI ID RSGV PTYRNGENEIDYLLLNNTRP PO GNWFGC TWMNATGFI KTCGGP ? CKIGGLUNNTLTC PTDCERKH PEATYTKCGSG PWLTPRCIV DYPYRL WHY PCTVNETIEKVRN 
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G - GKASNDOR PY CWHYAP RPCGIVPAKEVCCP VYCFTPSPVVVGT TD KYCV PTYTNGENETDVLIINNSRPPIGNWFCC TWMNSTGET KTCGAPACNVGGSETNTLSCPTDCIRRH PDATYAKCGSGPW LNP RCNYDY PYRL # HYPCTVNYTI IKIRM T - NGSGPDORPY CW HYPP KPCGIVPAESVCGPVYCTTPSPYVVGT TD RSGAPTYNWGENE TD VIVI NNTRPRL GNWTGG TWMNS TG FT KVCGAPP CAIGGVGNNT LYC PTDCERKH PEATYSRCGSGFW ITPRCLI HYPYRL WHYPCTI NYTI KIRM E - ONASDDORPY CNHYAL RPCGIVPAKKVCGPVY CHIPSPVVCI TORAGVPTYRWGANE TDVLLL NN SRPPNGNWIGC TWMNS SGIT KTCGAPACNIGGSGNNILIC PTDCERKHPDATYSRCGSGPWLTPRCLV DYPYRL WHY PC TV NYTI KIRM 
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YVGGYEHR LXAACNWT RG ERC DLDD RD RS ELSPLLLST TO WQVLPCSÍTTLPALSTGLIHLHQNIVOVQYL YG VGSS XV SWA I KWEYV ILLILLLADAR ICXCLWNM ! LI SQAE A 

Consensus 
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OUNTRY 

Avila 129 
NP _ 671491 ( H77 ) 

EU 155269 EU781810 EU 781771 AB520610 EU 781752 E0781759 EF407439 EF407427 EU362905 EF407413 EU781808 EU781790 
IA 

YLCGVEHR LEAACNYT RCERCDLEDRDRSELSPLLLST TO WOVLPCSITTLPALSTGL II LHON IVDV QYLYCVCSS VA SHAIKWDYVVI LILLLADAR ICSCLINMLL . I SQAE A 
YVGGY EHRLEAACNWT RG ERCDLED RDRSELSPILLST TO YOVLPCSITTL PALSTGLIM LUONI VDV QYLYGVGSSIA SWA IKWEYVYL LILLLADARVCSCLWNMLL I SOAE A YVGGY EHR LEVACNVIRGERC DL DD KD RSELSPLLL SI TQVQVLP CSMITLPALI TGL LH LHQNI V DV QYL YGVGSS I V SWA IKWEYVILLFLLLADAR ICSCLWNNLLI SQAE A 

YVGGV EHRLEVACNWTRG ERCDLDDRD RSELSPLLLST TOWO VLPCS ITIL PALITGLIH LH ONI V DVOYLYGVGSSLV SWA IKWEYV IL LILLLADAR ICSCLWNMLL I SOAE A YVGGY EHRLQAACNWTRGERODLDDRDRSELSPL LL STTQ WQ VLP CSTTTL PALT TGLIMLHONI V DV QYLYGVGSS [ V SWA IKWEYVILLELLLADAR ICSCLWNML LI SQAEA YVG GYEHRLEVACNWTRCERCDLDDRDRSELSPLLLST TOWQVLPCSIT TL PALT TGL ILLHONI V DVQYLYGVGSS IV SWAKWEYVILLFLLLADAR ICSCLUNULISQAEA YVGGY EIRL VAACNITYG ERCNLDDRDRSELSPILLST TO HOVLPCSFTTLPALI TGL II LEON IVDV QYLYGVGSS I V STA I KNEYVILLELLLADAR ICSCLYNULLI SQAEA YVG GYEIR LEAACNWTRGERCDLDDRDRSELSPL LLSTTQ WQ VLP CSITTLPALITOL IHLIQNIVDV QYL YGVGSS I V SWA IKWEYVILLFLLLADAR ICSCLWMILLI SQAEA YVGCYEHR LEAACNWT RGERCNLDDRDRSELSPLLLST TOYQ VLPCSITTLPALT TCLIH LHON IVOVOYLYGVGSS IVSHA IKWEYVILLELLLADAR VCSCLWNILLI SOVE . 
YVGGYEIR LDVACNWTRG ERCNLDDKDRSELSPLLLSTTQ VO VLPCSTTTLPALSTGLIH LIQNI VOV OYLYGVGSSIV SWAIKHEYVILLFLLLADAR ICSCLWMILLISQAEA YVGGY EHRLDVACNT RG ERCNLDD RD RSELSPL LL ST TQ WQVLP CSITTLPALS TGL II LEON IVDV QYL YG YGSSIV SWA I KHEYVIL LILILADAR ICSCLWNNLLI SQAEA 

YVGGVEHR LDVACNWIRGERCNLDDRDRSELSPLLLSTIQVQVLPCSFTTL PALSTGL II LEON IVDV QYLYGVGSSIV SVAI KWEYVILLOLLLADAR ICSCLWAULLI SQAEA YVGGI EHRLEVACNWTRG ERC NLDDRDRSELSPL LLITTQVQVLPCSTTTLPALTTGL IULHONVVDV QYLYGVGSSIV SWA IKWEYVILLFLLLADAR ICSCLYNNL LI SQAEA YVGGV EHRLEVACNNT RG ERCNIDD RDRSELSPLLLSTTQ YO VLPCSITTLPALT TGL II LEON IVDV QYLYG VGSS I V SWAVKYEYVILLELLLADAR ICSCLWMMILI SQAEA 
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YVGGYEHR LEAACNWTRG ERC NLED RDRSELSPL LL SITE WQVLPCSITTIPALS TGL II LHQNVVDV QYL YG IGSAVV SHAIKNEYVLLLILLLADAR VC ACLIMMILI AQAEA YVGGV EHRLDAA CNNT RGERCNLED RDRLELSPLLLSTTE VO VLPCSFTTLPALSTGL I HLHONI V DVQYLYG IGSAVVSFA IKWDYI VILELLLADAR VCACLYNULLIAQAE A 
YVGGY EHRLNAACNWIRGERCNLDDRDRSELSPL LLSTTEWO YLPCSTTILPALSTGLILLIONTV DVQYLYGIGSAVVSTAI KVETY VLLFLLLADAR VCACLYNLLI AQAEA YVOGY EIR LNAACNWTRGERCDLEDRDRSELSPL LLSTTEYOVLPCSITTL PALSTGLI HLH ON IVDV OYLYG IGSAVI PTA IKKE YV LLLILLLADAR VCACLWNYLLI AQAEA 

YVGGI EHRLDAACNWTRG ERCDLEDRDRSELSPL LLSTTEWQILPCS FTILPALSTGLIHLARNIV DV QYLYGIGSAVVSFAIKWEYVLLLILLLADAR VCACLWNILLI AQAEA 
YVGGY EIRLDAACNWTRGERCDLED RDRAELSPL LLSITETOILPCSYTILPALSTGLIT LEONIVDI OYLYGIGSAVV SIAIKNEYVILLELLLADAR VCACLYNULLI AQAE A YVGGI EHRLDAACN TRG ERCOLEDRDRSELSPLLLST TE WO ILPCSITTLPALSTGLIMLARNI V DV QYLYGIGSAVV SPA [ KWEYI LLLILLLADAR VCACLWMNILI AQAL A 

YVCCV EHRLDAACNWTRG ERCNVEDRDRSELSPLLLST TE WO ILPCS FTTLPALSTCL IHLHON IVDV QYLYGVCSVVV SVVERWEYVVL LFLLLADARVCACLOW LIAQAEA 
YVGGV EHRLTAACNWTRGERCOLEDRDRSELSPLLLSTIE VOIMP CSTTILPALSTGL IIL HON IVDIQYLYG IGSAAVSTAREYVILLELLLADAR VCACLI NNL LIAQAEA 

YVO GVEHRLTAACNVTRG ERC DLED KDRSELSPL LLSITE WOIMP CSIT TLPALSTGLIHLHON IVDIQYLYG IGSA AVSTAIRHEYVLL LFLLLADAR VCACLYNNL LI AOAEA YVGGI EHRLSAACNWTRG ERCOLEDRDRSELSPLLLST TENOILPCSITTLPALSTGLILLIONTV DV QYLYGVGSVLVSTA I KEYILLIFLLLADAR VCACLINML LLAQAEA 

AAK95832 AAT69968 BAA03581 

IVCCI EIRLTAACNWTRG ERCDLDDRD RAELSPLLL SITO WQVLPCSFTTLPALSTGLIHLH ON IVDV OYLYGLSSVVISVAIRMEYY VLLFLLLADAR I CACLIMLLI SOVEA 
TVGGYEIR IDAACNWTRGERCDLDDRDRAELSPLLLSTTQ WQVLPCSFTTLPALSTGLIILIQN IVDV QYLYGLSSAVTSWVIKWEYVVLLELLLADAR ICACLIMML L I SOVEA 

TvGGY EHRLDAACNWTRG ERC DLDDRD RAELSPLLLST TO YQ VLPCSITTLPALS TCLIHLA ON IVDV QYIL YGLS SAVT SWVIKWE YVVL LLLLADAR ICACLYNML LI SOVEA 
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MSTNPKPORKTKRNTNRRPEDVKFPGGGOIVGGVYLLPRRGPRLGVRTTRKTSERSOPRGRROPIPKDRRSTGKAWGKPGRPWPLYG MSTNPKPORKT KRNTNRRPODVKFPGGGOIVGGVYLLPRRGPRLGVRATRKTSERSOPRGRROPIPKDRRSTGKSWGKPGYPWPLYG 
MS TNPKP ORKTKRNTNRRPODVKFPGGGOIVGGVYLLPRRGPRLGVRATRKT SERSOPRGRROP IPKDRRST GKSWGKP GYPWPLYG 

MS TNPK PORKTKRNTSRRPODV KFPGGGOIVGGVYLL PRRGPRLGVRATRKTSERSOPRGRROPIPKDRRSTGKSWGKP GYPWPLYG MSTNPKPORKTORNTNRRPODVKFPGGGQIVGGVYLLPRRGPRLGVRTARKTSERSOPRGRROPIPKDRRSTGKSWGRPGYPWPLYG MS TNPKP ORKTKRNTNRRPODVKFPGGGOIVGGVYLLPRRGPRLGVRATRKT SERSOPRGRROPIPKDRRSTGKSWGKP GYPWPLYG MSTNPKPORKT KRNTNRRPODVKFPGGGOIVGGVYLL PRRGPRLGVRATRKTSERSOPRGRROPIPKDRRSTGKSWGKP GYPWPLYG 
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HPCI8G HC - 18 

AY232730 2B AY232747 AB030907 D0430817 

MS TNPKPORKT KRNTNRRPODVKFPGGGOIVGGVYLLPRRGPRLGVRATRKT SERSQPRGRROPIPKDRRS TGKSWGKPGYPWPLYG MS TNPKPORKTKRNTNRRPODVKFPGGGOIVGGVYLLPRRGPRLGVRATRKT SERSOPRGRROPIPKDRRSTGKSWGKP GYPWPLYG MS TNPKPORKTKRNTNRRPODVKFPGGGOIVGGVYLL PRRGPRLGVRATRKTSERSO PRGRROPIPKDRRSTGKSWGKP GYPWPLYG MSTNPKPQRKT KRNTNRRPODVKFPGGGOIVGGVYLL PRRGPRLGVRATRKT SERSQPRGRROPIPKDRRSTGKSWGKP GYPWPLYG MS TDPKP ORKTKRNTNRRPODV KFPGGGOIVGGVYLL PRRGPRLGVRAARKTSERSO PRGRROP IPKDRRS PGKSWGKP GYPWPLYG 
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NEGLGWA GWLLSPRGSRPSWGPTDPRHRSRNVGKVIDILICGFADLMGYIPV VGAPLSGAARAVA HGVRVLEDGVNYATGNLPGFPE 
NEGLGWA GWLLSPRG SRPSWGPTDPRHRSRNVGKVIDTLTCGFADLMGYIPVVGAPLGGVARALAHGVRVLEDGVNYATGNLPGCSF NEGLGWA GWLLSPRGSRPSWGPTDPRHRSRNVGKVIDTLTCG FADLMGYIPVVGAPLGGVARALAHGVRVLEDGVNYATGNLPGCS NEGL GWA GWLLSPRGSRPSWGPTDPRHRSRNVGKVIDTLTCGFADLMGYIPVVGAPLGGVARALAHGVR VLEDGVNYATGNLPGCSF NEGLGWAGWLLSPRGSRPSWGPTD PRHRSRNVGKVID TLTCGFA DLMGYIPVVGAPLGGVARALAHGVRVLEDGVNYATGNLPGCSF NEGLGWAGWLLSPRGSRPSWGPNDPRHRSRNVGKVIDTLTCGEADLMGYIPVVGAPLGGVARALAHGVRVLEDGVN FATGNLPGCSF 

NEGL GWAGWLLSPRG SRPSWGPND PRHRSRNVGKVID TLTCGFADLMGYIPVVGAPLGGVARALAHCVRVLEDGVNFATGNLPGCSF 
HPC8 , HC - J8 

AY232730 2B AY232747 ABO30907 | DQ430817 

NEGCGWAGWLLSPRGSRPTWGPTD PRHRSRNLGRVIDT CGFA DLMGYIPVVGAPVGGVARALA IGVRVLEDGINYATGNLPGCS NEGCGWAGWLLSPRGSRPHWGPTDPRHRSRNLGKVIDT CGFADLMGYIPVIGAPVGGVARALAHGVRVLE DGVNYATGNLPGCS 
NEGCGWA GWLLSPRGSRPTWGPTDPRHRSRNLGRVID TIT CGFADLMGYIPVVGAPVGGVARALAHGVRVLEDGINYATGNLPGCS NEGCGWAGWLLSPRG SRPTWGPSDPRHRSRNLGRVID TITCGFADLMGYIPVVGAPVGGVARALAHGVRVLEDGINYATRNLPGCSF NEGCGWA GWLLSPRGSRPTWGPTDPRHRSRNLGKVIDTITCGFADLMGYIPVVGAPVGGVARALAHGVRVLEDGINYATGNLPGCSF 190 

230 

240 

SIFLLALLSCITVPVSAVEVKNISTS YMVTNDCSNDSITWOLQAA VLHVPGCVPCEN - DXNTSRCWIPVSPNVA V XXPGALTOGLRT 
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SIFLLALLSCITVPVSAAOVKNTS SSYMVTNDCSNDSITWOLEA A VLHVPGCVPCER - VGNTSRCWVPVSPNMAVROPGALTOGLRT SIFLLALLSCITTPVSAAOV KNTS DI YMVTNDCSNDS ITWOLOAAA LHVPGCVPCER - VGNTSRCWIPVSPNVAVROPGALTOGLRT SIFLLALLSCVTVPVSA VOVKNTS ETYMVTNDCSNDSITWOLOAA VLHVPGCVPCER - TGNTSRCWIPVSPNVAVOOPGAL TOGLRT SIFLLALLSCITVPVSAVOVKNISDSYMVTNDCSNDS ITWOLOAAVLHVPGCVPCEK - MGNISRCWIPVSPNVAVORPGALTOGLRA SIFLLALLSCITIPASA VEVENTS TGYMVTNDCANSSITWOL HAAVLHV PGCVPCE RVDNNT SRCWIPVSPNIAVORPGALTOGLRS 
SIFLLALLSCITTPVSAAEVKNISTGYMVTNDCTNDSITWOLQAA VLHV PGCVP CEK - VGNT SRCWIPY SPNVAVOOPGALTOGLRT 

SI FLLALLSCITTPVSAA EVKNISTGYMVINDCTNDS ITWOLOAA VLHVPGCVPCEK - VGNA SOCWIPVSPNVAVORPGALTOGLRT 

HPCJSG HC - 18 

AY232730 2B AY232747 AB030907 DQ430817 

SIFLLALLSCVTVPVSA VEVRNISS SYYATNDCSNNS I WOLTDAVLHLPGCVPCEN - DNGTLHCWIOV TPNVAVKHRGALTRSLRT 
SIFLLALLSCVTVPVSAVEVRNISSSY YAINDCSNNSITWOLENAVLHLPGCVPCEN - DNG TLRCWTOV TPNVAV KHRGALTONLRT SIFLLALLSCCTVPVSAVE VRNISTSYYATNDCSNTSITWOLTNAVLHLPGCVPCEN - DNGTLRCWIOVTPNVAVKHRGALTHNLRT SIFLLALLSCVTVPVSSVEIRNISTSY YA TNDCSNNSITWOLTNAVLHLPGCVPCEN - DNGTIRCWIOVTPNVAVKHRGALTHNLRA SIFLLALLSCLTVPASAVEVRNISSGYY ? TNDCSNSSITWOLTNAVLHLPGCVPCEN - DNG TLRCWIOVTPNVAVKYRGALTHNLRT 
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HIDMVVMSA TFCSALYVGDLCGGV MLAAOVFIVSPOYHWFVOECNCSIYPGTITGHRMAWDMMMNWSPTATMILAY V MRVPEVI ID 
HIDMVVMSA TLCSALYVGDLCGGV MLAAOMFIISPOH HWFVOECNCSIYPGTITGHRMA WDMMMNWSPTTIMILAYVMRVPEVIIDI HIDMVVMSA TLCSALYV GDLCGGVVLAAOLFIVSPRRHWFVOECNCSIYPGAITGHRMAWDMMMNWSPTTTMVLAYA MRV PEVIIDI HIDMVVMSA TLCSALYVGDLCGGVMLAAOMFIVSPOHHHFVOECNCSIYPGAITGHRMAWDMMNNWSPTATMILA YAMRVPEVIID HIDIVVMSA TLCSALYVGDLCGGVMLAAOMFVVSPEH HWFVOECNCSIYPGTITGHRMAWDMMMNWSPTATMILAYA MRV PEVIID 

HI DMVVMSA TLCSALYVGDLCGGVMLAAOMFIVSPOH HWFVODCNCSIYPGTITGHRMAWDMMMNWSPTATMILAYA MRVPEVIID 
HIDMVVMSA TLCSALYVGDLCGGV MLAAOMFIVSPOH HWFVODCNCSIYPGTIT GHRMA W DMMMNWSPTATMILAYA MRVPEVIID 
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HPCJ8G HC - 18 
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HVDMI VMAA TACSALYVGDVCGAVMILSOAFMVSPORHNFTOECNCSIYOGHITGHRMAWDMMLSWSPTITMILA YAARVPELVLEI 
HVDV IVVAATVCSALYVGDVCGAVMIASOALIVSPARINFTOECNCSIYOGRITGHH MAWDMMLNWSPT I TMILAYA ARIPELVLEV HVDVIVMAA TVCSALYVGDICGAVMIVSOAFI ISPER HNFTOECNCSMYOGHITGHRMAW DMMLNWSPILTMILAYAARV PELVLEV 

HVDVI VMAA TVCSALYVGDVCGAVMIVSOALIVSPERHNFTOECNCSIYOGHIIGORMAWDMMLNWSPTITMILAYAARVPELVLEI 
HVDMIVMAATVCSALYVGDVCGAVMIVSQA FIMS ? ER HNF TOECNCSIYOGHITGHRMAWDMMLGWSPTLTMILA YAARVPE ? VLBV 

370 

380 IF GA HWGVMFGLAYFSMOGAWA KVIVILLLXAGVDARTHTVGGSXGRTTSGXAGLFSSGPKONIOLINTNGSWHINRTA LNCNDSLO 
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VSGAHWGVMFGLAYFSMOGAWA KVIVILLLAAGVDAG TTTVGGA VARSTNVIAGVFSHGPOONIOLINTNGSWHINR TALNCND SIN 
IGGA HWGVMFGLAYFSMOGAWA KVVVILLLAAGVDAHTRT - GSSVGYATSGIVGLFTSGP KONIOLINTNGSWHINRTALNCNDSLN ISGA HWGVMFGLAYF SMOGAWA KVAVILLLTAGVEAR THTTGSVAGRTTSGFAGIFTSGPKONIOLINTNGSWHINR TALNCNDSLN 

SGA HWGVMFGLAYFSMOGAWA KVVV ILLLTAGVDAH TRSIAGSVA HATSGLAGLFTSGA KONI OLINTNGSWHINR TALNCNDSLN 
IGGA HWGVMFGLAYFSMOGAWA KVVVILLLAAGVDAY THTVGGA AASTANSIAGLLSRGPRONLOLINSNGSWHINRTALNCHDSLO 

IGGA HWGVMFGLAYF SMOGAWA KVVVILLLAAGVDAOTHTVGGS TAH NA RTL TGMF SLGAROKI OLINTNGSWH INR TALNCNDSLH ISGA HWGVMFGLAYFSMQGAWA KVVVILLLAAGVDARTHTVGGSAATTGRLTSLFDMGPROKIQLVNTNGSWHINR TALNCNDSL H 
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IF GGHWGVVFGLAYFSMOGAWA KVIAILLLVA GVDATTYSS GOEAGRTVAGFAGLFTTGAKONLYLINTNGSWH INRTALNCNDSLO 
IFGGHWGVMFGLAYF SMOGAWA KVIVILLIVAGVDARHHTTGLOAGKTLARVTSIFSIGAKONIOLINTNG SWH INR TALNCNDSLO 

IF GGHWGVVFGLAYFSMOGAWAKVIA ILLLVAGYDANTYSSGVTVGHTTSTFANIFSVGPSOKINLINTNGSWHINRTALNCNDSLO 
VFGGHWGVVFGLAYFSMOGAWA KVIAILLLVAGVDATTYSTGATVGRTVGSFAGLFKLGA OONVOLINTNGSWH INR TALNCNDSLI VFGGHWGVVFGLAYFSMOGAWA KVIA ILLLVAGV DAGTYSS GATIGOGTRGLV ? IF SAGPSOKISLINTNGSWH INRT ? LNCNDSLO 
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Y TWGENE TDVFLLRSLRPPSGOWFGC TWMNSTGFVKTC GAPPCDIYGGGGNRC - NES DLFCPTDCFRKHPEA TYSRCGA GPWLTPRCL YNWGENE TDVFLL ESLRPPSGRWFGCAWMNS TGFLKTC GAPPCNIYGGEGDPE - NETDLFCPTDCFRK HPEA TYSRCGA GPWLTPRCM Y TWGENEKDVFLLKSORPPSGRWFGCSWMNS TGFLKTCGA PPCNIYGGEGNPH - NES DLFCPTDCFRKHPETTYSRCGAGPWLTPRCM YNWGENESDVFLLESLRPPSGRWEG CAWMNSTGFLKIC GAPPCNIYGGGGNPN - NES HLFCPTDCFRKHPDATYSRCGAGPWLTPRCM Y TWGANDTDVELLESLRPPGGRWFGCTWMNSTGEVKTC GASPCDIY GGGGNSG - NE SDLFCPTDCFRKHPEATYSRCGA GPWLTPRCM Y TWGENE TDVFLLKSLRPPGGRWFGCTWMNS TGFVOTCGAPPCNIYGGGGDLK - NES DLFCPTDCFRKHPEA TYSRCGA GPWLTPRCM Y TWGANETDVFLLES LRP PSGRWFGCAWMNSTGFLKTC GAPPCNIYGGGGNPH - NE S DLFCP IDCFRKH PEATYSRCGA GPWLTPRCM Y TWGANE TDVELLES LRPPSGRWFG CAWMNSTGFLKTCGAPPCNIYGGGGNPH - NE S DLFCPTDCFRKH PEA TYSRCGA GPWLTPRCM YNWGANE TDMFLLOS LRPPSGRWEGCTWMNS TGFTKTC GA PPCNIYGGGGNLN - NE SDLFCPTDCFRK HPEATYSRCGA GPWLTPRCL YTWGANK TDVELLESLRPPSGRWFGCTWMNS TGFVKTCGAPPCNIY GDGRDANE SDLFCPTDCFRK HPEATYSRCGA GPWLTPRCL 

Patent Application Publication 

YRF GVNESDVFLLTSLRP POGRWFGCVWMNS TGFVKTC GA PPCNIYGGMKDIEA NO THLKCPTDCFRK HHDA TFTRCGSGPWLTPRCL 

3B BAA08372 3K BAA09890 

620 

Y TWGENESDVFLLESARPPTE PWFGCTWMNGS GYVKT CGAPPCHIYGGREGK - - - SNNSLVCPTDCFRKHPDATYNRCGA GPWLTPRCL 
640 

VDY DYRLWHYPCTVNFTLFKVRMÉVGGFEHRFTAACNWTRGERCDIEDRDRSEO HPLLHSTTELAILPCSFTPMPALSTGLI HL HON I 

Consensus 

! 

! 

! 

???? ?? ???? 

???? ?? ?? 

AVI3a 177 
ADF97232 ( 552 ) 

YP 001469631 CAA54244 AAC03058 3A AAY29642 ABD85062 ABD85063 ABD97104 BAA06044 

V DYPYRLWHY PCTVNFTLFKVRMFVGGFEHRF TAACNWTRGERCNIEDRDRSEOHPLLHS TTELA ILPCSFTPMPALSTGLI HLHONI V DYPYRLWHY PCTVNFTLFKVRMFVGGFEHRF TAACNWTRGERCNIEDRDRSE OHP LLH STTELA ILPCSF TPMPALSTGLI HLHONI 
VDYPYRLWHYPCTVDFRLFKVRMFVGGFE HRFTAA CNWTRGERCDIEDRDRSEOHPLLHSTTE LA ILPCSFTPMPALSTGL I HL HONI 

SEOHPLLHSTTELAILPCSFTPMPALSTGLI HLHON I 
VDYPYRLWHYPCTVNF TLFKVRMFVGGFE HRFTAACNWTRGERCDI EDRDRSEOHPLLHS TTELA ILPCSFTPMPALSTGLI HL HON I 

VDYP YRLWHYPCTVNE TLFKVRMFVGGFEHRF TAACNWTRGERCDIEDRDRSELHPLLHSTTELAILPCSFTPMPALSTGLI HLHONI 
VDYPYRLWHYPCTVNFTLFKMRTFVGGFEHRFTAACNWTRCERCDIEDRDRSEQHP LLHS TTELAILPCSFTPMPALST GLI HLHONI 

VDYPYRLWHYPCTVNFTLFKMRTFVGGFE HRF TAA CNW TRGERCDIEDRDRSEOHPLLHSTIELA ILP CSFTPMPALSI GLI HLHONI VDYPYRLWHYPCTVNFTLFRMRTPVGGFE HRF TAACNWTRGERCNIEDRDRSE OHPLLHS TTELA ILPCSFTPMPALS TGLI HLHONI VDYP YRLWHYPCTVNFTLFKVRMFVGGF EHRF TAA CNW TRGERCDIEDRDRSEO HPLLHS TTELA ILPCSF TPMPALSTGL I HL HONI 

3B BAA08372 3K BAA09890 
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VDYPYRLWHY PCTVNFSIFKVRMFVGGHE HRFSAACNWTRGERCDL EDRDRSEO OP LLHS TTDSLILPCSFTPMRRLSTGLI HLHON I VDYPYRLWHYPCTVNYTIFKVRMFVGGLEHRF NAACNWTRGERCNLEDRDRSEMYPLLHSTTE QA ILPCSFVPIPALSTGLIHLHONI 
720 

730 

750 754 

VDVQYLYGVGSGMVGWALKWEFVILVFLLLADARVCVA LWLMLMISQAEA 
Consensus 

?? 
AV13a177 

ADF97232 ( 552 ) 

YP 001469631 CAA54244 AAC03058 AAY29642 ABD85062 ABD85063 ABD97104 BAA06044 

VDVOYLY GVGSGVVGWALRWE EVVLVELLLADARVCVALWLMLMISOA EA VDVOYLY GVGSDMVGWALKWEFVILVFLL LA DARVCVALW LMLMVSOAEA 
VDVOYLYGVGSGMVGWALKWEFVILVFLL LA DARVCVA LWLML MIS OTEA VDVOYLYGVGSGMVGWALKWEFVILIFLLLADARVCVALWLMLMISQAEA V DVOYLYGVGSGMVGWALKWEFVILIFLLLA DRRVCVA LWLMLMITOAEA VDVOYLYGVGSGMVGWAVKWEF VILVFLLLADARVCVALW L MLMISOAEA 

V DVOYLYGVGSGMVGWALKWEFVILVFLLLADARVCVALWLMLMISOAEA VDVOYLYGVGSGMVGWALKWERVILVFLLLADARVCVALWLMIMISOAEA V DVOYLY GIGSGVVGWALKWEFVILVFILLADARVCVALWLMLMISOAEA 
VDVOYLYGIGSGMVGWALKWE FVILIFLL LA DARVCVA LWLILTISOAEA 

3B BAA08372 

VDVOYLYGVGSAVVGWALKWEFVVLVFLLLADARVCVALWMMLLISOAEA 
3K | BAA09890 

V DVOYLYGISSGLVGWAI KWEFVILIFLL LA DARVCVVLWMMMLISOA EA 
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SCO 

140 PTDPRHRSRNLG KVIDTMTCG FADLMGYI PV LGAPLGGVARA LA HGV RV LEDGV 
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FIG . 5A 

GenBank 3S7G _ A Homo sapiens IgG1 Fc 
227 aa 

Patent Application Publication 

1 dkthtcppcp apellggpsv flfppkpkdt lmisrtpevt cvvvdvshed pevkfnwyvd 61 gvevhnaktk preeqynsty rvvsyltvlh qdwlngkeyk ckvsnkalpa piektiskak 121 gqprepqvyt lppsrdeltk nqvsltclvk gfypsdiave wesngqpenn ykttppvlds 181 dgsfflyskl tvdksrwqqg nvfscsvmhe alhnhytaks lslspgk 

GenBank AAN76044 

Homo sapiens IgG2 Fc ( amino acids 99 - 325 ) 

227 aa 

4 

1 stkgpsvfpl apcsrstses taalgclvkd yfpepvtvsw nsgaltsgvh tfpavlqssg 61 lyslssvvtv pssnigtqty tcnvdhkpsn tkvdktverk ccvecppcpa ppvagpsvfl 121 fppkpkdtlm isrtpevtcv vvdvshedpe vqfnwyvdgv evhnakt kpr eeqfnstfry 181 vsvltvvhqd wlngkeykck vsnkglpapi ektisktkgq prepqvytlp psreemtknq 241 vsltclvkgf ypsdiavewe sngapennyk ttppmldsdg sfflyskltv dksrwqagny 
301 fscsvrheal hnhytqksls lspgk 
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> > 

GenBank AAW65947 

Homo sapiens IgG3 Fc ( amino acids 19 - 246 ) 

238 aa 

1 hkpsntkvdk rvelktplgd tthtcppcpa pellggpsvf lfppkpkdtl misrtpevtc 61 vvvdvshedp evkfnwyvdg vevhnaktkp reeqynstyr vysvltvlhq dwlngkeykc 121 kvsnkalpap iektiskakg prepqvytl posrdeltkn qvsltclvkg fypsdiavew 181 esngqpenny kttppvldsd gsfflyskit vdksrwqqgn viscsvrhea lhnhytqksl 

241 slspgk 

Lemonad 
f 

It Vok 

VISCSymhe 
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FIG . 5B GenBank AAA52770 

Homo sapiens IgD Fc ( amino acids 162 - 383 ) 

222 aa 

Patent Application Publication 

P P 

W W NPP 

1 ptkapdvfpi isgcrhpkdn spvvlaclit gyhptsvtvt wymgtqsqpq rtfpeiqrrd 61 syymtssqls tplqqurage ykcvvqhtas kskkeifrwp espkaqassv ptaqpqaegs 121 lakattapat trntgrggee kkkekekeeq eeretktpec pshtqplgvy lltpavqdlw 181 lrdkatftcf vvgsdlkdah ltwevagkvp tggveeglle rhsngsqsqh srltlprslw 241 nagtsvtctl nhpslppqrl malrepaaqa pvklslnlla ssdppeaasw llcevsgfsp 301 pnillmwled qrevntsgfa parpppqprs ttfwawsvlr vpappspqpa tytcvvshed 
361 srtllnasrs levsyvtdhg pmk 

P P P GenBank 0308221A Homo sapiens IgM FC 
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276 aa 

1 vtstltikzs dwlgesmftc rvdhrgltfq qnassmcvpd qdtairvfai ppsfasiflt 61 kstkltclvt dlttybsyti sutreengav kthtnisesh pnatfsavge asicedbdws 121 gerftctvth tdlpsplkqt isrpkgvalh rpbvyllppa rzzlnlresa titclvtgfs 181 padvfvewmq rgeplspqky vtsapmpepq apgryfahsi ltvseeewnt ggtytcvvah 
241 ealpnrvter tvdkstgkpt lynvslvmsd tagtcy 
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FIG . 5C 
GenBank P01876 

Homo sapiens IgA Fc ( amino acids 120 - 353 ) 

234 aa 

Patent Application Publication 

~ ~ ~ ~ ~ - 

1 asptspkvfp Islcstqpdg nvviaclvqg ffpqeplsyt wsesgqgvta rnfppsqdas 61 gdlyttssql tlpatqclag ksvtchvkhy tnpsqdvtvp cpvpstpptp spstpptpsp 121 scchprlslh rpaledlllg seanltctlt glrdasgvtf twtpssgksa vagpperdlo 181 gcysvssvlp gcaepwnhgk tftctaaype sktpltatls ksgntfrpev hllpppseel 241 alnelvtltc largfspkdv lvrwlqgsqe lprekyltwa srcepsqgtt tfavtsilry 301 aaedwkkgdt fucmygheal plaftaktid flagkpthvn vsvvmaevdg tcy 

~ ~ - ~ ~ ~ - ~ ~ GenBank 1F6A _ B 

Homo sapiens IgE Fc ( amino acids 6 - 222 ) 

212 aa 

1 adpcdsnprg vsaylsrpsp fdlfirkspt itclvvdlap skgtvnltws rasgkpvnhs 61 trkeekorng titvtstipv gtrdwieget yqcrvthphl pralmrsttk tsgpraapev 121 yafatpewpg srdkrtlacl iqnfmpedis vqwlhnevql pdarhsttqp rktkgsgffv 
181 fsrlevtrae weqkdeficr avheaaspsg tvqravsvnp gk 
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f 

HP 

?????? 
HHHHH GenBank P01861 

Homo sapiens IgG4 Fc ( amino acids 100 - 327 ) 

228 aa 

1 astkgpsvfp lapcsrstse staalgclvk dyfpepvtvs wnsgaltsgv htfpavlqss 61 glysissvvt vpssslgtkt ytcnvdhkps ntkvdkrves kygppcpscp apeflggpsv 121 flfppkpkdt Imisrtpevt cvvvdvsqed pevqfnwyvd gvevhnaktk preeqfnsty 181 rvvsvltvlh qdwlngkeyk ckvsnkglps siektiskak gqprepqvyt lppsqeemtk 241 nqvsltclvk gfypsdiave wesngapenn ykttppvlds dgsfflysrl tvdksrweg 
301 nvfscsvmhe alhnhytoks lslslgk 

P 

D 
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ve WeSn 
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FIG . 6 

1 

VA 

Table 1 . Conserved Regions based on the conserved CD4 epitopes 

: 

Patent Application Publication 

Lengt 

No . 

Residues * 
1 

Sequence 

Genotype Conservancy HCVla , 1b , 2a , 2b , 3 , 4 , 5 , 

CD4 - R1 

# of included Epitopes 2 - 2 

| 1251 - 1265 

15 

VLVLNPSVAATLGFG 
Hov : 6 , 7 

| 

CD4 - R2 1295 - 1309 15 TYGKFLADGGCSGGA HCV1a , 1b , 3 , 4 , 5 , 6 , 7 

CD4 - R3 1387 - 1401 | 15 | GGRHLIFCHSKKKCD 

HCV1a , 1b , 2a , 2b , 3 , 4 , 5 , 

6 , 7 

CD4 - R4 1415 - 1425 11 VAYYRGLDVSV | HCV1a , 1b , 2b , 3 , 4 , 7 ATDALMTGFTGDFDSV 
CD4 - R51436 - 1453 18 

HCV1a , 1b , 3 , 4 , 7 

ID 

CD4 - R6 1563 - 1577 15 TGLTHIDAHFLSQTK HCV1a , 1b , 2a , 2b , 3 , 7 

CD4 - R7 | 1773 - 1785 

HCV1a , 1b , 2a , 2b , 3 , 4 , 5 , 

QYLAGLSTLPGNP 
13 

6 , 7 

CD4 - R81881 - 1888 8 

NLLPAILS 

HCV1a , 1b , 2 , 3 , 4 , 7 

RHVGPGEGAVOWMN 
CD4 - R9 | 1904 - 1930 27 

RLIAFASRGNHVS 

HCV1a , 1b , 3 , 4 

CD4 - R10 2201 - 2215 15 SSASQLSAPSLKATC H CV1a , 1b , 2b , 3 , 4 , 5 , 6 

2788 - 2792 

CD4 - R11 

HCVla , 1b , 2a , 2b , 3 , 4 , 5 , 

SNVSV 

6 , 7 

* Numbers are based on HCV1a genotype sequence . R = region 
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FIG . 7 
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2 

2 

* 

anud 

* 

! 

2 

1 

Table 2 . Number of located HCV CD8 T cell epitopes and anchor positions for common each HLA - I Alleles in USA 

# 

Patent Application Publication 

Allele - specific Anchor Positions 

MHC - 1 Allele 

Total Epitopes 
Located Epitopes 

2 

L 

Others 

A * 02 : 01 A * 24 : 02 

48 33 

M # , L , Q , V , Y , W . F 

V , L , I , A , 

M 

F , I , W , L , M 

A * 03 : 01 

K , Y , R 

M , L , I , V , T , S , Q , A T , S , A , V , M , I , L 

F ( 1 , 3 , 7 ) F , W ( 7 ) 
F & Y ( 3 ) , K & R ( 1 ) 

1 

D ( 3 ) M ( 1 ) , A ( 8 ) , W ( 1 ) , F ( 1 ) , Y ( 1 ) , P ( 8 ) 

A * 01 : 01 

Y , F 

al 

P , G , A 

Y , M , F , 

H 

tel 

BA 

R , K , H , F 

L , M , I , F , V , 
A , W 

K ( 3 ) , R ( 3 ) , L 
( 2 ) , F ( 6 ) , M ( 1 , 2 , 3 ) , P ( 2 ) , S ( 8 ) Others F ( 3 ) , P ( 8 ) , A ( 8 ) 
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ASEANTA DIRECYCLOTGESTOOD 

NA 
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. . 
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. . . . 

. . 

. . . . 

. 

. . . . PAR 

. . . . . . 

. 

O NDER DROPDOS POR ESPO OSSARDORPS FOR 

R 

CORRESP 

. PROPRIO COOP 

1 

2 

Y , K , R , A , H , W , G , F , 

E , D 

Q , L , S , C , 1 , 
T , M , V 

C * 03 : 03 

NA # # 

A * 33 : 03 A * 02 : 06 A * 26 : 01 A * 31 : 01 Total 

106 

# Bold Anchor positions describe the optimal amino acid for that location . # # Not Available 

. . . . 

. . 

. . . . . . . . . 

. . . 

RSDORS . . 

. 

64 

. 
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FIG . 8 

Patent Application Publication 

conserved 

i 

Table 3 . Conserved Regions based on the conserved CD8 Epitopes 

Conserved 

No . 

Residues * 

Sequence 

9 * * 

Conserved HCV1a , 1b , 
& 3 Yes 

epitopes 

Yes 

16 

* * * * 

* * * * * 

* * 

W 

ww 

Www 

NP 

Genotypes Yes Yes No No No No No 

CAS 

Yes Yes Yes Yes Yes 

ZAPAT 

CD8 - R1 1292 - 1300 

TYSTYGKFL 

CD8 - R2 | 1391 - 1399 

LIFCHSKKK 

CD8 - R3 1436 - 1451 

ATDALMTGFTGDFDSV 
CD8 - R4 1666 - 1675 

VLAALAAYCL 

CD8 - R5 1851 - 1859 

ILAGYGAGV 

CD8 - R6 1373 - 1380 

IPFYGKAI 

CD8 - R7 | 1596 - 1604 

RAQAPPPSW EGAVQWMNRLIAFASRGN 
CD8 - R8 1910 - 1945 36 

HVSPTHYVPESDAAARVT 
CD8 - RO | 2290 - 2298 

RPDYNPPLL 

CD8 - R10 | 2557 - 2565 

TIMAKNEVF 

* Numbers are based on HCV1a genotype sequence . 

* * Nine genotypes include HCV1a , 1b , 2a , 2b , 3 , 4 , 5 , 6 , and 7 

PA BARRA 

OROA 
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FIG . 9A . CD4 and CD8 epitopes for Core , P7 , and NS2 regions 

Start * End * 
20 
30 11 

21 40 
39 63 
47 
61 

81 
91 
101 
111 
125 
131 
151 
161 

70 
80 
90 

| 100 
| 110 
115 
130 
139 
150 

| 170 
180 

35 44 

Name 
Core - 1 
Core - 2 
Core - 3 
Core - 4 
Core - 5 
Core - 6 
Core - 7 
Core - 8 
Core - 9 
Core - 10 
Core - 11 
Core - 12 
Core - 13 
Core - 14 
Core - 15 
Core - 16 
Core - 17 
Core - 18 
Core - 19 
Core - 20 
Core - 21 
Core - 22 
Core - 23 
Core - 24 
Core - 25 
P7 - 1 
NS2 - 1 
NS2 - 2 
NS2 - 3 
NS2 - 4 
NS2 - 5 
NS2 - 6 
NS2 - 7 
NS2 - 8 

Type of epitope 
1 CD4 
CD4 
CD4 
CD4 
CD4 
CD4 
CD4 
CD4 
CD4 
CD4 
CD4 
CD4 

| CD4 
CD4 
CD4 
CD8 
CD8 
CD8 
CD8 

| CD8 
CD8 
CD8 

CD8 
CD8 
CD8 
CD8 
CD4 
CD4 
CD4 
CD4 
CD4 
CD8 
CD8 
CD8 

43 51 
51 59 
129 137 
131 
150 1 158 
154 162 
168 176 
177 | 187 
178 187 
803 1811 
955 974 
975 994 
985 1 , 004 
1 , 015 1 , 034 
1 , 035 1 , 054 
924 933 
961 970 
989997 

* Start and End numbers are based on sequence designated “ Consensus " in Fig . 12A - 12L . 
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FIG . 9B . CD4 and CD8 epitopes that are conserved among genotypes 
1a , 1b , 2a , 2b , and 3 

. 

Name 
NS3 - 1 
NS3 - 2 
NS3 - 3 
NS3 - 4 
NS3 - 5 
NS3 - 6 
NS3 - 7 
NS3 - 8 
NS3 - 9 
NS3 - 10 
NS3 - 11 
NS3 - 12 
NS3 - 13 
NS3 - 14 
NS4a - 1 
NS4b - 1 
NS4b - 2 
NS4b - 3 
NS4b - 4 
NS46 - 5 
NS4b - 6 
NS4b - 7 
NS4b - 8 
NS4b - 9 
NS4b - 10 
NS5a - 1 
NS5a - 2 
NS5b - 1 
NS5b - 2 

Type of epitope 
CD4 
CD4 
CD4 
CD4 
CD4 
CD4 
CD4 
CD4 
CD8 
CDS 
CD8 

| CD8 
CD8 
CD8 
CD8 
CD4 
CD4 
CD4 
CD4 
CD4 
CD4 
CD8 
CD8 
CD8 
CD8 

| CD4 
CD8 
CD4 
CD8 

Start * 
1 , 265 
1 , 309 
1 , 401 
1 , 402 
1 , 429 
1 , 450 
1 , 453 
1 , 577 
1 , 306 
1 , 387 
1 , 405 
1 , 450 
1 , 457 
1 , 610 
1 , 683 
1 , 790 
1 , 792 
1 , 898 
1 , 921 
1 , 922 
1 . 928 
1 , 868 
1 , 927 
1 , 932 
1 . 948 
2 , 218 
2 , 309 
2 , 847 
2 , 602 

End * 
1 , 279 
1 , 323 
1 , 415 
1 , 412 
1 , 439 
1 , 464 
1 , 467 
1 , 591 
1 , 314 
1 , 394 
1 . 413 
1 , 458 
1 , 465 
1 , 618 
1 , 692 
1 , 801 
1 , 802 
1 , 905 
1 , 935 
1 , 941 
1 . 947 
1 , 876 
1 , 942 
1 . 940 
1 , 962 
2 , 232 
2 , 317 
2 . 851 
2 , 610 

* Start and End numbers are based on sequence designated " Consensus " in Fig . 12A - 12L . 
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FIG . 10A 

Name 
TP29 
TP50 

Contained Epitopes 
NS3 - 3 , NS3 - 4 , NS3 - 11 
NS2 - 1 , NS2 - 2 , NS2 - 3 , NS2 
7 , NS2 - 8 
NS3 - 3 , NS3 - 4 , NS3 - 5 , NS3 TP52 

NS3 - 3 , NS3 - 4 , NS3 - 5 , NS3 
6 , NS3 - 7 , NS3 - 11 , NS3 - 12 , 
NS3 - 13 
NS3 - 3 , NS3 - 4 , NS3 - 5 , NS3 
6 . NS3 - 7 , NS3 - 10 , NS3 - 11 , 
NS3 - 12 , NS3 - 13 

TO 

Sequence * Start * * | End * * 
AIPLEVIKGGRHLIFCHSKKKCDELAAKL 1 , 393 1 , 421 
LGALTGTYVYNHLTPLRDWAHNGLRDLA 1955 1 , 004 
VAVEPVVFSOMETKLITWGADT 
AIPLEVIKGGRHLIFCHSKKKCDELAAKLV 1 , 393 | 1 , 444 
ALGINAVAYYRGLDVSVIPTSG 
KGGRHLIFCHSKKKCDELAAKLVALGINA 1 , 400 1 , 469 
VAYYRGLDVSVIPTSGDVVVVATDALMTG 
FTGDFDSVIDCN 
VALSTTGEIPFYGKAIPLEVIKGGRHLIFCHS 1 , 379 1 , 478 
KKKCDELAAKLVALGINAVAYYRGLDVS 
VIPTSGDVVVVATDALMTGFTGDFDSVIDC 
NTCVTOTVDF 
MSTNPKPQRKTKRNTNRRPQDVKFPGGGQIVG 1 171 
GVYLLPRRGPRLGVRATRKTSERSOPRGRROPI 
PKARRPEGRTWAQPGYPWPLYGNEGCGWAG 
WLLSPRGSRPSWGPTDPRRRSRNLGKVIDTLT 
CGFADLMGYIPLVGAPLGGAARALAHGVRVLED 
GVNYATGNLPG 
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NS3 - 12 , NS3 - 13 
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dir 

1 , 469 
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da 

ols 

LHAPTGSGKSTKVPAAYAAQGYKVLVLNP 1 , 242 
SVAATLGFGAYMSKAHGIDPNIRTGVRTIT 
TGSPITYSTYGKFLADGGCSGGAYDIIICDE 
CHSTDATSILGIGTVLDOAETAGARLVVLA 
TATPPGSVTVPHPNIEEVALSTTGEIPFYGK 
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ALGINAVAYYRGLDVSVIPTSGDVVVVAT 
DALMTGFTGDFDSVIDCN 
QASLLKVPYFVRVQGLLRICALARKMAGG 917 
HYVOMAIIKLGALTGTYVYNALTPLRDWA 
HNGLRDLAVAVEPVVFSOMETKLITWGAD 
TAACGDIINGLPVSARRGREILLGPADGMV 
SKGWRLLAPITAYAQQTRGLLGCIITSLTG 
RDKNQVEGEVOIVSTAAQTFLATCINGVC 
WTVYHGAGTRTIASPKGPVIQMYTNVDOD 
LVGWPAPOGARSLTPCTCGSSDLYLVTRH 
ADVIPVRRRGDSRGSLLSPRPISYLKGSAGG 
PLLCPAGHAVGIFRAAVCTRGVAKAVDFIP 
VENLETTMRSPVFTDNSSPPAVPOSFOVAH 
LHAPTGSGKSTKVPAAYAAQGYKVLVLNP 
SVAATLGFGAYMSKAHGIDPNIRTGVRTIT 
TGSPITYSTYGKFLADGGCSGGAYDIIICDE 
CHSTDATSILGIGTVLDQAETAGARLVVLA 
TATPPGSVTVPHPNIEEVALSTTGEIPFYGK 
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NS3 - 11 , NS3 - 12 , NS3 - 13 ador 

robo de barra rotond 
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TP1985 3073 NS3 - 1 , NS3 - 2 , NS3 - 3 , NS3 
4 , NS3 - 5 , NS3 - 6 , NS3 - 7 , 
NS3 - 8 , NS3 - 9 , NS3 - 10 , 
NS3 - 11 , NS3 - 12 , NS3 - 13 , 
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NS46 - 2 , NS4b - 3 , NS4b - 4 , 
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APITAYAQOTRGLLGCIITSLTGRDKNOVE | 1041 
GEVOIVSTAAQTFLATCINGVCWTVYHGA 
GTRTIASPKGPVIQMYTNVDQDLVGWPAP 
OGARSLTPCTCGSSDLYLVTRHADVIPVRR 
RGDSRGSLLSPRPISYLKGSAGGPLLCPAG 
HAVGIFRAAVCTRGVAKAVDFIPVENLETT 
MRSPVFTDNSSPPAVPOSFOVAHLHAPTGS 
GKSTKVPAAYAAQGYKVLVLNPSVAATL 
GFGAYMSKAHGIDPNIRTGVRTITTGSPITY 
STYGKFLADGGCSGGAYDIIICDECHSTDA 
TSILGIGTVLDOAETAGARLVVLATATPPG 
SVTVPHPNIEEVALSTTGEIPFYGKAIPLEVI 
KGGRHLIFCHSKKKCDELAAKLVALGINA 
VAYYRGLDVSVIPTSGDVVVVATDALMTG 
FTGDFDSVIDCNTCVTQTVDFSLDPTFTIET 
TTLPQDAVSRTQRRGRTGRGKPGIYRFVAP 
GERPSGMFDSSVLCECYDAGCAWYELTPA 
ETTVRLRAYMNTPGLPVCODHLEFWEGVF 
TGLTHIDAHFLSOTKOSGENLPYLVAYQAT 
VCARAQAPPPSWDQMWKCLIRLKPTLHGP 
TPLLYRLGAVONEVTLTHPITKYIMTCMSA 
DLEVVTSTWVLVGGVLAALAAYCLSTGC 
VVIVGRIVLSGKPAIIPDREVLYREFDEMEE 
CSQHLPYIEQGMMLAEQFKQKALGLLOTA 
SRQAEVIAPAVOTNWQKLEAFWAKHMWN 
FISGIQYLAGLSTLPGNPAIASLMAFTAAVT 
SPLTTSQTLLFNILGGWVAAQLAAPGAATA 
FVGAGLAGAAIGSVGLGKVLVDILAGYGA 
GVAGALVAFKIMSGEVPSTEDLVNLLPAIL 
SPGALVVGVVCAAILRRHVGPGEGAVOW 
MNRLIAFASRGNHVSPTHYVPESDAAARV 
TAILSSLTVTOLLRRLHOWISSECTTPCSGS 
WLRDIWDWICEVLSDFKTWLKAKLMPOLP 
GIPFVSCQRGYRGVWRGDGIMHTRCHCGA 
EITGHVKNGTMRIVGPRTCRNMWSGTFPIN 
AYTTGPCTPLPAPNYTFALWRVSAEEYVEI 
ROVGDFHYVTGMTTDNLKCPCOVPSPEFF 
TELDGVRLHRFAPPCKPLLREEVSFRVGLH 
EYPVGSOLPCEPEPDVAVLTSMLTDPSHIT 
AEAAGRRLARGSPPSVASSSASOLSAPSLK 
ATCTANHDSPDAELEANLLWROEMGGNI 
TRVESENKVVILDSFDPLVAEEDEREISVPA 
EILRKSRRFAPALPIWARPDYNPPLLETWK 
KPDYEPPVVHGCPLPPPOSPPVPPPRKKRT 
VVLTESTVSTALAELATKSFGSSSTSGITGD 
NTTTSSEPAPSGCPPDSDAESYSSMPPLEGE 
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ordborrbotok 
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PPD 
9POISON 44 

PGDPDLSDGSWSTVSSEADTEDVVCCSMS 
YSWTGALVTPCAAEEOKLPINALSNSLLRH 
HNLVYSTTSRSACOROKKVTFDRLOVLDS 
HYQDVLKEVKAAASKVKANLLSVEEACSL 
TPPHSAKSKFGYGAKDVRCHARKAVNHIN 
SVWKDLLEDSVTPIDTTIMAKNEVFCVOPE 
KGGRKPARLIVFPDLGVRVCEKMALYDVV 
SKLPLAVMGSSYGFOYSPGQRVEFLVQAW 
KSKKTPMGFSYDTRCFDSTVTESDIRTEEAI 
YOCCDLDPOARVAIKSLTERLYVGGPLTNS 
RGENCGYRRCRASGVLTTSCGNTLTCYIK 
ARAACRAAGLODCTMLVCGNNLVVICESA 
GVQEDAASLRAFTEAMTRYSAPPGDPPQP 
EYDLELITSCSSNVSVAHDGAGKRVYYLTR 
DPTTPLARAAWETARHTPVNSWLGNIIME 
APTLWARMILMTHFFSVLIARDOLEQALD 
CEIYGACYSIEPLDLPPIIQRLHGLSAFSLHS 
YSPGEINRVAACLRKLGVPPLRAWRHRAR 
SVRARLLSRGGRAAICGKYLFNWAVRTKL 
KLTPIAAAGOLDLSGWFTAGYSGGDIYHS 
VSHARPRWFWFCLLLLAAGVGIYLLPNR 
* TP sequences are based on HCV1a consensus sequence and gaps were removed 
* * Start and End numbers are based on sequence designated " Consensus " in Fig . 16A - 16L . 
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1 . HCV1a consensus MSTNPKPORKTKRNTNRRPQDVKFPGGGOIVGGVYLLPRRGPRLGVRATRKTSERSOPRGRROP IPKARRPEGRTWAQPGYPWPLY 2 . HCV1b consensus MSTNPKPORKTKRNTNRRPODVKFPGGGO IVGGVYLLPRRGPRLGVRATRKTSERSOPRGRROP IPKARRPEGRAWAOPGYPWPLY 3 . HCV2a Consensus MSTNPKPORKTKRNTNRRPODVKFPGGGOIVGGVYLLPRRGPRLGVRATRKTSERSOPRGRROP IPKDRRSTGKSWGKPGYPWPLY 4 . HCV2b Consensus MSTNPKPORKTKRNTNRRPODVKFPGGGOIVGGVYLLPRRGPRLGVRATRKTSERSOPRGRROP IPKDRRSTGKSWGKPGYPWPLY 5 . HCV 3 Consensus MSTLPKPORKTKRNTIRRPODVKFPGGGO IVGGVYVLPRRGPRLGVRAIRKTSERSOPRGRROP IP KARRSEGRSWAOPGYPWPLY 6 . HCV 4 Consensus MSTNPKPORK TKRNTNRRPMDVKFPGGGO IVGGVYLLPRRGPRLGVRATRKT SERSOPRGRROPIPKARRSEGRSWAOPGYPWPLY 
7 . HCV5 consensus 

TNRR PODVKFPGGGOIVGGVYLLPRRGPRIGVRATRKTSERSOPRGRROPIPKARRPTGRSWGOPGYP 
8 . HCV6 consensus MSTLPKPORKTKRNTNRRPMDVKFPGGGOIVGGVYLLPRRGPRLGVRATRKTSERSOPRGRROP IPKAROPTGRHWAQPGYPWPLY 9 . HCV7 ; ABNO5226 MSTNPKPORLIKRNTVRRPONVKFPGGGO IVGGVYLLPRRGPRLGVRGTRKSSERSOPRGRROR IPKAASSOGKAWGK PGYPWPLY 

14 . AVI1a - 129 

MSTNPKPORK TKRNTNRRPODVKFPGGGO IVGGVYLLPRRGPRLGVRATRKT SERSOPRGRROPIP KARRPEGRTWAOPGYPWPLY 
15 . AVI3a - 177 MSTLPKPQRKTKRNTIRRPODVKFPGGGO IVGGVYVLPRRGPRLGVRATRKTSERSOPRERROP IPKARRSDGRSWAQPGYPWPLY 100 
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Consensus 

GNEGCGWAGWLLSPRGSRPSWGPTDPRRRSRNLGKV IDTLTCGFADLMGYIPLVGAPLGGVARALAHGVRVLEDGINYATGNLPGC 

Patent Application Publication 

90 

1 

170 

na 

kama masa mandala Corealidade da 

marca de la cara 

1 . HCV1a consensus GNEGCGWAGWLLSPRGSRPSWGPTDPRRRSRNLGKV IDTLTCGFADLMGY IPLVGAPLGGAARALAHGVRVLEDGVNYATGNLPGC 2 . HCV1b consensus GNEGMGWAGWLLSPRGSRPSWGPTDPRRRSRNLGKV IDTLTCGFADLMGYIPLVGAPLGGAARALAHGVRVLEDGVNYATGNLPGC 
3 . HCV2a Consensus 

GNEGLGWAGWLLSPRGSRPSWGPTDPRHRSRNVGKVIDTLTCGEADLMGYIPVVGAPLGCVARALAHGVRVLEDCVNYATGNLPGC 4 . HCV2b Consensus GNEGCGWAGWLLSPRGSRPTWGPTDPRHRSRNLGKV IDT ITCGFADLMGY IPVVGAPVGGVARALAHGVRVLEDG INYATGNLPGC 
5 . HCV 3 Consensus GNEGCGWAGWLLSPRGSRPSWGPNDPRRRSRNLGKVIDTLTCGFADLMGY IPLVGAPVGGVARALAHGVRALEDGINFATGNLPGC 6 . HCV 4 Consensus GNEGCGWAGWLLSPRGSRPSWGPNDPRRRSRNLGKVIDTL TCGFADLMGYIPLVGAPVGGVARALAHGVRAVEDGINYATGNLPGC 7 . HCV5 consensus ANEGLGWAGWLLSPRGSRPNWGPNDPRRKSRNLGKV IDTLTCGFADLMGY IPLVGGPVGGVARALAHGVRVLEDGINYATGNLPGC 8 . HCV6 consensus GNEGCGWAGWLLSPRGSRPHWGPNDPRRRSRNLGKVID TLTCGFADLMGY IPVVGAPLGGVAAALAHGVRAIEDGINYATGNLPGC 

9 . HCV7 : ABNO 5226 GNEGCGWAGWLLSPRGSRPTWGPTDPRHRSRNLGKVIDTMTCGFADLMGYIPVLGAPLGGVARALAHGVRVLEDGVNYATGNLPGC 
14 . AVI1a - 129 

GNEGCGWAGWLLSPRGSRPSWGPTDPRRRSRNLGKVIDTLTCGFADLMGY IPLVGAPLGGAARALAHGVRVL EDGVNYATGNLPGC 
15 . AVI3a - 177 GNEGCGWAGWLLSPRGSRPSWGPNDPRRRSRNLGKVIDTLTCGFADLMGYIP IVGAPVGGVARALAHGVRALEDGINFATGNLPGC 180 
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Consensus 

SFSIFLLALLSCLTVPASAYEVRNXSGLYHVTNDCPNSSIVYEADDAILHTPGCVPCVR - EGNTSRCWVXVTPTVAVRYXGAPTTS 
Core 

El 

Aug . 1 , 2019 Sheet 38 of 52 

1 . HCV1a consensus SFSIFLLALLSCLTVPASAYOVRNSTGLYHVTNDCPNSSIVYEAADA ILHTPGCVPCVR - EGNASRCWVAVTPTVATRDGKLPTTQ 
2 . HCV1b consensus SFS IFLLALLSCLT IPASAYEVRNVSGVYHVTNDCSNSSIVYEAADMIMATPGCVPCVRENNSSRCWVALTPTLAARNASVPTTT 3 . HCV2a Consensus SFS IFLLALLSCITVPVSAAQVKNTSSSYMVTNDCSNDS ITWQLQAAVLHVPGCVPCEKVGNNTSRCWIPVSPNVAVXQPGALTQG 4 . HCV2b Consensus SFS IFLLALLSCVTVPVSAVEVRNISSSYYATNDCSNNSITWOLTNAVLHLPGCVPCEN DNGTLRCWIQVTPNVAVKHRGALTHN 5 . HCV 3 Consensus SFS IFLLALFSCLIHPAASLEWRNTSGLYVLTNDCSNSSIVYEADDVILHTPGC IPCVQTDGNTSTCWTPVTPTVAVKYVGATTAS 

6 . HCV 4 Consensus SFS IFLLALLSCLTVPASA INYRNTSGIYHVTNDCPNSSIVYEADHH ILHLPGCVPCVR - XGNOSRCWVALTPTVAAPY IGAPLES 
7 . HCV5 consensus SFS IFXLALLSCITVPXSAVPYRNASGVYHVTNDCPNSS IVYEAENL ILHAP GCVPCVR - XGNVSRCWVO ITP TLSAPSXGAVTAX 

8 . HCV6 consensus SFS IFLLALLSCLTTPASAVHYXNSSGIYHLTNDCPNSSIVYEADAMILHLPGCVPCVR - VGNOSXCWVPVSPTLAVPNASTPATG 9 . HCV7 ; ABNO5226 SFSIFLLALLSCLTVPASAYEVRNSSGVYHLTNDCPNAS IVYETDNAILHEPGCVPCVR - EGNTSRCWEPVAPTLAVRYRGALTDD 

14 . Avila - 129 

SFS IFLLALLSCLIVPASAYOVRNSTGLYHVINDCPNSSIVYEAADAILHTPGCVPCVR - EGNTSRCWVAMTPTVATRDGKLPITO 
15 . AVI3a - 177 SFSIFLLALLSCLIHPAASLEWRNTSGLYILTNDCPNSSIVYEADDV ILHTPGCIPCVO - DGNTSTCWTSVSPTVAVRYVGATTAS 
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Consensus 

med andra om 

kanssa . El 

malalaman anda 

1 . HCV1a consensus LRRHIDLLVGSATLCSALYVGDLCGSVFLVGOLFTFSPRRHWTTQDCNCS IYPGH ITGHRMAWDMMMNWSPTTALVVAQLLRIPQA 
2 . HCV1b consensus IRRHVDLLVGAAAECSAMY VGDLCGSVFLVSOLFIFSPRRHETVODCNCSIYPGHVSGHRMAWDMMMNWSPITALVVSOLLRIPOA 
3 . HCV2a Consensus LRTH IDMVVMSATLCSALYVGDLCGGVMLAAOMF IVSPOH HWFVOECNCS IYPGI ITGHRMAWDMMMNWSPTATMILAYAMRVPEV 
4 . HCV2b Consensus LRTHVDMIVMAATVCSALYVGDVCGAVMIVSOALIVSPERHNFTOECNCS IYOGHITGHRMAWDMMLNWSPTLTMILAYAARVPEL 5 . HCV 3 Consensus IRSHVDLLVGAATMCSALYVGDMCGAVFLVGOAFTFRPRRHOTVOTCNCSLYPGHLSGHRMAWDMMMNWSPAVGMVVAHVLRLPOT 

6 . HCV 4 Consensus LRSHVDLMVGAATVCSALY IGDLCGGLFLVGOMFSFRPRRHWTTODCNCS IY TGH ITGHRMAWDMMMNWSPTTTLVLADVMRIPST 7 . HCV5 consensus LRRAVDYLAGGAALCSALYVGDACGAVXLVGOMETYSPRXHTXVODCNCS IYSGHITGHRMAWDMMMNWSPTTALXMAOLLRIPOV 
8 . HCV6 consensus FRRHVDLLVGAAAFCSALY IGDLCGGVFLVGOLFTFRPRRHO TVODCNCSIY TGHVTGHRMAWDMMMNWSPTATLVLSSILRV POL 9 . HCV7 : ABNO5226 LRTH IDLVVASATLCSALYVGDICGAIF IASOAVLWKPGGGRIVODCNCS IYPGHVTGHRMAWDMMONWAPALSMVAA YAVRVPGV 

14 . AVI1a - 129 LRRHIDLLVGSATLCSALYVGDLCGSVFLVGQMFTFSPRRHWTTQDCNCSLYPGH ITGHRMAWD MMMNWSPTAAL ITAQLLRIPQA 

15 . AVI3a - 177 IRSHVDLLVGAATLCSALYVGDMCGAVFLVGOAFTFRPRRHOTVOTCNCSLYPGHLTGHRMAWDMMMNWSPAVGMVVAHVLRMPOT 
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Consensus 

XLDIIAGAHWGVLAGLAYFSMOGNWAKVIXVLLLFAGVDAETHTTGGXAARTTSGLTSLFSPGPXONLQLINTNGSWH INRTALNC 
Patent Application Publication 

model anana . El sama di 

masalahan dalaman 
B2 

1 . HCV1a consensus ILDMIAGAHWGVLAG IAYFSMVGNWAKVLVVLLLFAGVDAETHVTGGSAARTTSGLASLFTPGAKONIQLINTNGSWHINRTALNC 
2 . HCV1b consensus VVDMVAGAHWGVLAGLAYYSMVGNWAKVLIVMLLFAGVDG - THVTGGAAART TSGFTSLFSPGPSOKIOL INTNGSWH INRTALNC 3 . HCV2a Consensus IIDIISGAHWGVMF GLAYFSMOGAWAKVVVILLLAAGVDAGTHTVGGSAAHTTSGLAGLFSXGXXON IOL INTNGSWH INRTALNC 4 . HCV2b Consensus VLEVVFGGHWGVVFGLAYFSMQGAWAKV IA ILLLVAGVDATTYSSGAOAGRTTSGFAGLFSPGPKONIOL INTNGSWH INRT ALNC 

5 . HCV 3 Consensus LFDIIAGAFWG ILAGLAYYSMOGNWAKVAIIMVMFSGVDAXTHTTGGSAARGARGLISLFSVGPXONLOLVNTNGSWH INRTALNC 6 . HCV 4 Consensus LVDLLAGGHWGVLVGVAYFSMOANWAKVILVLFLFAGVDAETHYSGGAAGRTTXGLTSLFSPGXOONLOLINSNGSWH INRTALNC 7 . HCV5 consensus VIDIIAGAHWGVLFAAAYFASXANWAKVILVLFLFAGVDAXTXTVGGXAGOGXXXLTSFFXPGPOONLOLINTNGSWH INRTALNC 
8 . HCV6 consensus LIDIFLGGHWGVLGAVLYYSMVANWAKVLAVILLFAGVDATT - TTGXAAGRTTSGLTXLFXPGAKONLOL INTNGSWH INRTALNC 
9 . HCV7 ; ABNO5226 IITTVAGGHWGVLFGLAYFGMAGNWAKVILIMLLMSGVDAETMAVGARAAHTTGALVSLLNPGPSORLOL INTNGSWH INRTALNC 

14 . AVila - 129 

IL DMIAGAHWGVLAGIAYFSMVGNWAKVLVVLLLFAGVDAOTHVTGGRAAH ITAGLTSLFSPGP SOKLOLVNTNGSWH INSTALNC 

15 . AVI3a - 177 

VFDIIAGAHWGILAGLAYY SMOGNWAKVAIIMVMFSGVDAETHTTGGTAARNAFTLTGLFTOGAROKLOL INTNGSWH INRTALNO 
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Consensus 

NDSLXTGF IAGLFYTHKFNSSGCPERLASCRPLTDFDQGWGPLTYANX ISGPSDDRPYCWHYPPRPCGIVPARSVCGPVYCFTP - - 

Aug . 1 , 2019 Sheet 39 of 52 

1 . HCVia consensus NDSLNTGWLAGLFYYHKENSSGCPERLASCRPLIDFDOGWGPISYANG - SGP - DORPYCWHYPPKPCGIVPAKSVCGPVYCFTP . 
2 . HCV1b consensus NDSLOTGFLAALFY THKFNSSGCPERMASCRPIDKFAOGWGPITYA - ww www EPSSDORPYCWHYAPRPCGIVPASOVCGPVYCFTP 3 . HCV2a Consensus NDSLNTGFLASLFYTHRFNSSGCPERLSACRNIE AFRIGWGTLOYEDNVTNPED MRPYCWHYPP KOCGIVPARSVCGPVYCFTP 

4 . HCV2b Consensus NDSLOTGFIASLFYTNNFNSSGCPERLSSCRGLDDFRIGWGTLEYETNVTNDED MRPYCWHYPPKPCG IVSARTVCGPVYCFTP . . 

5 . HCV 3 Consensus NDS INTGFIAGLFYYHKFNSTGCPORLSSCKPITFFROGWGPLTDANNITGPSDDKPYCWHYAPRPCDVVPASSVCGPVYCFTPHH 6 . HCV 4 Consensus NDSLNTGFLASLFYTHKFNSSGCPERLASCKSLDSFDOGWGPLGVANNISGPSDDRPYCWHYPPRPCGIVPASSVCGPVYCFTP 
7 . HCV5 consensus NDSLOTGFIAGLXY XHKFNSSGCPORMASCRPLAAFDOGWGTISYAX - VSGPSDDKPYCWHYPPRPCGVVPARXVCGPVYCFTP sem 8 . HCV6 consensus NDSLOTGF IAGLFYTHKENSSGCPERMSSCKPLTDFDOGWGP IT YAN - ISGPSEDRPYCWHYAPRPCDVVPARTVCGPVYCFTP 

9 . HCV7 ; ABNO5226 NDSLOTGFIAALFY THRFNSSGCPERMASCKPLSDF DOGWGPLWYNSTERPSDORPYCWHYAPSPCGIVPAKDVCGPVYCFTP 

14 . AVI1a - 129 NDSLKTGWIAGLLYSYKFNSSGCPERLASCRRLIDFAOGWGPISHANG - SGP - DERPYCWHYPPRPCGIVPAKSVCGPVYCFIP - - 15 , AV13a - 177 NESLNTGFIAGLFYLHKENSTGCPERLSSCKPITFFROGWGSLTDAN - ITGPSDDKPYCWHYAPRPCEVVPALNVCGPVYCFTP - - 
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Consensus 

1 . HCVla consensus SPVVVGTTDRSGAPTYNWGENDTDVFVLNNTRPPLGNWFGCIWMNST - GETKVCGAPPCVI - GGVGN - - - NTLHCPTDCFRKHP 2 . HCV1b consensus SPVVVGTTDRFGVPTYSWGENETDVLLINNTRPPOGNWFGCTWMNST - GFTKTCGGPPCNI - GGVGN - - NTLTCPTDCFRKHP 
3 , HCV2a Consensus SPVVVGTTDRLGVPTYTWGENETDVFLINSTRPPOGSWFGCTWMNST - GFTKTCGAPPCR I RADFNAST DLLCPTDCFRKHP 
4 . HCV2b Consensus SPVVVGTTDROGYPTYSWGENETDVELLNSTRPPOGAWFGCTWMNGT . GFTKTCGAPPCRI - RRDYNST - - - LDLLCPTDCFRKHP 

5 . HCV 3 Consensus SPVVVGTTDAKGVPTYTWGENETDVFLLESLRPPSGRWFGCTWMNSTRGFVKTCGAPPCNIYGGGGNPXNNESDLFCPTDCFRKHP 

6 . HCV 4 Consensus SPVVVGTTDRLGVPTYTWGENESDVFILNSTRPP OGAWFGCVWMNST - GETKACGAPPCEVRTNNGTS - - - - TDWPCPTDCFRKHP 
7 . HCV5 consensus SPVVVGTTDRXGXPTYXWGXNETD IFLLNNTRPPXGNWFGCTWMNST - GFVKTCGAPPCNL - GPTGN - m wow wow NSLKCPTDCFRKHP 

8 . HCV6 consensus SPVVVGTTDRRGLPTY TWGENETDVFLLESLRPPTGGWFGCTWMNST - GFVKTCGAPPCNIXPNSSN - - NSLLCPTDCFRKHP 
9 . HCV7 : ABN05226 SPVVVGTTDRRGVPTYTWGENESDVFLLNSTRPPQGSWFGCSWMNTT - GFTKTCGGPPCK IRPOGAQSN - - - TSLTCP TDCFRKHP 

14 . AV11a - 129 

SPVVVGTTDKSGAPTYNWGENDWDVFVLNNTRPPLGNWFGCTWMNST - GFTKVCGAPPCVI - GGAGN - - - - - - NTLRCPTDCFRKHP 

15 . AVI3a - 177 SPVVVGT TDROGVPTYTWGENETDVFLLRSLRPPSGOWFGCTWMNST - GFVKTCGAPPCD IYGGGGNRCN - ESDLFCPTDCFRKHP 
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Consensus 

EATYSXCGSGPWLTPRCLVDYPYRLWHYPCTVNETIEKVRMYVGGVEHRLEAACNWTRGERCDLEDRDRSELSPLLHSTTEWA ILP E2 
Patent Application Publication 

1 . HCVla consensus EATYSRCGSGPW ITPRCLVDYPYRLWHYPCT INYT IFKVRMYVGGVEHRLEAACNW TRGERCDL EDRDRSELSPLLLSTTOWOVLP 2 . HCV1b consensus EATYTKCGSGPWLTPRCLVDYPYRLWHYPCTVNFTIFKVRMYVGGVEHRLNAACNWTRGERCDLEDRDRSELSPLLLSTTEWO ILP 3 . HCV2a Consensus EATYIKCGSGPWLTPRCLVDYPYRLWHYPCTVNYT IFKIRMYVGGVEHRL TAACNFTRGDRCNLEDRDRSOLSPLLHSTTEWA ILP 4 . HCV2b Consensus DATYLKCGAGPWLTPRCLVDYPYRLWHYPCTVNFTIFKVRMYVGGVEHRLSAACNFTRGDRCRLEDRDRGOOSPLLHS TTEWAVLP 
5 . HCV 3 Consensus EATYSRCGAGPWLTPRCMVDYPYRLWHYPCTVNFTLFKVRMFVGGFEHRFTAACNWTRGERCDIEDRDRSEQHPLLHSTTELAILP 6 . HCV 4 Consensus ETTYAKCGSGPWITPRCLIHYPYRLWHYPCTVNFIVFKIRTF IGGIEHRMEAACNWTRGEVCGLEHRDRAELSPLLLSTTTWOXLP 7 . HCV5 consensus DATYTKCGSGPWLTPRCLVHYPYRLWHYPCTVNYTIFKVRMFIGGLEHRLEAACNWTRGERCDLEDRDRAELSPLLHTTTOWA ILP 

8 . HCV6 consensus EATYARCGSGPWLTPRCLVDYPYRLWHYPCTVNFTIHKVRMFVGGVEHRFDAACNWTRGERCELDDRDRIEMSPLLFSTTELAILP 
9 . HCV7 : ABN05226 RATYSACGSGPWIIPRCMVHYPYRLWHYPCTVNFT IHKVRLY IGGVEHRLDAACNWIRGERCDLEDRDRVDMS PLLHS TTELA ILP 

14 . AVI1a - 129 

DATYSRCGSGPW ITPRCLVDYPYRLWHYPCTVNYS IFKIRMYLGGVEHRLEAACNWTRGERCDLEDRDRSELSPLLLSITOWOVLP 
15 . AV13a - 177 EATYSRCGAGPWLTPRCLVDYPYRLWHYPCTVNFTLFKVRMFVGGFEHRFTAACNWTRGERCNIEDRDRSEOHPLLHSTTELAILP 
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Consensus 

CSFTTLPALSTGLIHLHQNIVDVOYLYGVGSAVVSWAXKWEYVVLLFLLLADARVCACLWMMLLISQARAALENLVVLNAASAAGT 
Aug . 1 , 2019 Sheet 40 of 52 

1 . HCV1a consensus CSFTTLPALSTGLIHLHON IVDVQYLYGVGSSIASWA IKWEYVVLLFLLLADARVCSCLWMMLLISQAEAALENLVVLNAASLAGT 2 . HCV1b consensus CSFTTLPALS TGL IHLHON IVDVOYLYG IGSAVVSFAIKWEYVILLFLLLADARVCACIWMMLLIAOAEAALENLVVLNAASVAGA 3 . HCV2a Consensus CSYSDLPALSTGLL HL HON IVDVOYMYGLSPALTKYVVRWEWVVLLFLLLADARVCACLWML ILLGOAEAALEKLVVLHAASAASC 4 . HCV2b Consensus CSFSDLPALSTGLLHLHONIVDVOYLYGLSPAITRY IVKWEWVVLLFLLLADARVCACLWMLIILGOAEAALEKLI ILHSASAASA 5 . HCV 3 Consensus CSFTPMPALSTGLIHLHON IVDVOYLYGVGSGMVGWAL KWEFVILVFLLLADARVCVALWLMLMISQAEAALENLVTLNAVAAAGT 6 . HCV 4 Consensus CSFTTLPALSTGLIHL HON IVDVOYLYGVGSAVVSWALKWEYVVLAFLLLADARVSACLWMMFMVSOVEAALSNLIN INAASAAGT 7 . HCV5 consensus CSFTPIPALSTGL IHL HON IVD TOYLYGLSSSIVSWAVKWEY IVLXFLLLADAR ICICLWILLLXCOAEAALENVIVLNAAAAAGX 

8 . HCV6 consensus CSFTTMPALSTGLIHLHONIVDVOYLYGVSSSVVSWAVKWEYVVLAFLVLADARICACLWLMLLIGOAEAALENLIVLNAASAAST 
9 . HCV7 : ABNO5226 CSFVPLPALSTGLIHL HON IVDAOYLYGLSPAIISWA IRWEWVVLVFLLLADARICACLWMMMLMAQAEAALENL IHLNAASLAGT 14 . AV11a - 129 CSFTTLPALSTGLIHLHON IVDVOYLYGVGSSVASWA IKWDYVVLLFLLLADAR ICSCLWMMLLISQAEAALENLVVLNAASLAGT 

15 . AVI3a - 177 CSFTPMPALSTGLIHLHON IVDVOYLYGVGSGVyGWALRWEFVVLVFLLLADARVCVALWLMLMISOAEAALENLVTLNAVAAAGT 
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HGIXWFLVFFCAAWYLK - - GRLVPXATYALXGLWPLLLLLLALPQRAYALDREVAASLGXAVLVXLTIFTLSPHYKHLLSRXLWWL 
Consensus 

1 . HCVla consensus HGLVSFLVFFCFAWYLK - GRWVPGAAYALYGMWPLLLLLLALPORAYALDTEVAASCGGVVLVGLMALTLSPYYKRYISWCLWWL 
2 . HCV1b consensus HGILSFLVFFCAAWY IK - - GRLVPGAAYAFYGVWPLLLLLLALPPRAYAMDREMAASCGGAVFVGLALLTLSPHYKVFLARL IWWL 3 . HCV2a Consensus NGFLYFVIFFVAAWYIK - - GRAVPLA AYSLTGLWPFCLLLLALPOQAYAYDASVHGQIGAALLIL ITLFTLTPGYKTLLSRCLWWL 

4 , HCV2b Consensus NGPLWFFIFFTAAWYLK GRVVPVATYSVLGLWSFLLLVLALPOQAYALDAAEOGELGLVILVIISIFTLTPAYKILLSRSVWWL 5 . HCV 3 Consensus HGIGWYLVAFCAAWHVRRAGKLVPLVTYSLTGLWSLALLVLLLPORAYAWSGEDSATLGAG ILVLFGFFTLSPWYKHWIGRLMWWN 6 . HCV Consensus HGFWYAIFFICIAWHVK - GRLPAAATYAACGMWPLLLLLLMLPERAYAYDREVAGSLGGAVVVALTILTLSPHYKSWLARGLWW I 7 . HCV5 consensus HGFFWGLLVXCXAWHXKWW GRLVPGATYLCLGXWPLLLLLLLLPORALALDSSDGGTVGCLVLX ILTIFTLTPGYKKXVVLVXWWL 8 . HCV6 consensus OGWWWGLLFLCCAWYVK - - GRLVPACTYALLOLWPLLLLVLALPRRAYAYDNEQAASLGALVLLVITIFTLTPAYKOLLVSFLWWN 
9 . HCV7 : ABNO5226 HG IWWLLLVFCASWHLR - - GRVVPLVTYGICGMWPFFLMLLSLPPRAYALDREVSAALGTGMLAI ILLVTLGPHYKRL LAL ILWWV 

14 . AVila - - 129 

HGLAPFLVFF CLAWYLK GKWAPGAVYAVYGMWPLLLLLLALPORAYALDTEVAASCGGAVLVGLMVL TLSPHYKHY ISWCLWWL 
15 . AVI3a - 177 HGIGWYLVAFCAAWHLR - - GKLVPLYTYSLIGIWSLAVLVLLLPORAYAWSGEDSATLGAGILVLFGFFTLSPWY KHW IGRLMWWN 870 
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Consensus 

QYFITRAEAXLQVWVPPLNVRGGRDXXILLTCLLHPXLVFDITKLLLAVLGPLYLLQASLLRVPYFVRAHALLRXCMLVRXLAGGK 
Patent Application Publication 

1 . HCVla consensus OYFLTRVEAOLHVWVPPLNVRGGRDAVILLMCVVHP TLVEDITKLLLAVFGPLW ILOASLLKVPYFVRVOGLLRICALARKMAGGH 2 . HCV1b consensus OYFITRAEAHLOVWIPPLNVRGGRDAIILLTCAVHPEL IFDITKLLLA ILGPLMVLOAGITRVPYFVRAQGLIRACMLVRKVAGGH 3 . HCVZa Consensus CYLLTLGEAMVOEWAPPMOARGGRDGIIWAAT IFCPGVVFD ITKWLLAVLGPAYLLRDALTRVPYFVRAHALLRMCTMVRHLAGGR 4 . HCV2b consensus SYMLVLAEAO IQOWVPPLEARGGRDGIIWVAVILHPRLVFEVTKWLLAILGPAYLLKASLLRVPYFVRAHALLRVCTLVRHL AGAR 5 . HCV 3 Consensus QYTICRCEAALQVWVPPLLARGSRDGVILLTSLLYPSLIEDITKLLIAVLGPLYL IQAA ITTTPYFVRAHVLVRLCMLVRSVMGGK 6 . HCV 4 Consensus OYF IARAEALLHVYVPSFDVRGPRDSLIILAVLACPHLVFDITKYLLAILGPLY ILOASLLRVPYFVRAHALVKICSL LRGVVYGK 
7 . HCVS consensus OYFIARVEAX IHVWVPPLOVRGGRDAIIMLTCLFHPALGFEVTKILLGILGPLYLLOXSLXKVPYFXRARALLRACLLAKHLVXGK 
8 . HCV6 consensus OYF IARAEAMLHVWVPSLRVRGGRDAVILLTCLLHPOLGFEVIK ILLALLGPLYLLOYSLLKVPYFVRAH ILLRACLLVRRLAGGK 9 . HCV7 : ABNO5226 TYFLIRCEAALQTWVPPLNPRGGRDGFILCVLLCYPGLVFDITKWLLVMMCPLYLLOLCLVRTPYFVRAQAL IRVCSLFKTLAGGR 

14 . AV1a - 129 

OYFLTRAEAOLHVWVPPLNVRGGRDAVILLMCVVHPTLVFDITKLLLAV ? GPLW ILOTSLLKVPYFVRVOGLLRICALARKIAGGH 

15 . AV13a - 177 OYT ICRCEAALOVWVPPLLARGSRDGAILLTSLLYPSLIFDITKLLIAVLGPLYL IOAAITTTPYFVRAHVLVRLCMLVRSVMGGK 

950 960 970 980 990 1 , 000 1 , 010 1 , 020 1 , 030 

Consensus 

YVOMALLKLGRWTGTYIYDHLXPLSDWAAAGLRDLAVAVEPVIFSPMEKKVITWGADTAACGDILCGLPVSARLGREILLGPADDY 
Aug . 1 , 2019 Sheet 41 of 52 

1 . HCV1a consensus YVOMAI IKLGALTGTYVYNHLTPLRDWAHNGLRDLAVAVEPVVFSOMETKLITWGADTAACGDIINGLPVSARRGREILLGPADGM 2 . HCV1b consensus YVOMAFMKLAALTGTYVYDHLTPLRDWAHAGLRDLAVAVEPVVFSDMETKIITWGADTAACGDIILGLPVSARRGRE ILLGPADSL 3 . HCV2a Consensus YVOMALLALGRWTGTYIYDHLTPMSDWAASGLRDLAVAVEPIIFSPMEKKVIVWGAETAACGD ILHGLPVSARLGRE ILLGPADGY 
4 . HCV2b Consensus YIOMLL IT IGRWTG TYIYDHLSPLSTWAAOGLRDLAVAVEPVVFSPMEKKVIVWGAETVACGD ILHGLPVSARLGREVLLGPADSY 
5 . HCV 3 Consensus YFOMIILSIGRWFNTYLYDHLAPMOHWAAAGLKDLAVATEPVIFSPME IKVITWGAD TAACGD ILCGLPVSARL GREVLLGPADDY 
6 . HCV 4 Consensus YCOMAVLKVGALTGTYIYDHLTPLSDWAAEGLRDLAVALEPVVFTPMEKKVIVWGADTAACGDIIXGLPVSARLGNE ILLGPADSE 7 . HCVS consensus YVOAALLHLGRLTGTY IYDHLAPMKDWAASGLRDLAVATEPIIFSPMETKVITWGADTAACGD ILAGLPVSARRGREIFLGPADDI 8 . HCV6 consensus YVOACLLRLGAWTGTY IYDHLAPLSDWASDGLRDLAVAVEPV IFSPMEKKVITWGADTAACGD ILAGLPVSARRGNLVLLGPADDM 

9 . HCV7 : ABNO5226 YVOAALLTIGRWTG TY IYNHLAPLETWAAGGLRDLAVAVEPVIFSPMEKKIIVWGAETTACGDILCGLPVSARLGREVLLGPADDY 
14 . AV12 - 129 

YVOMAIIKLGALTGTYIYDHLTPLRDWAHNGLRDLAVAVEPVVFSRME IKIITWGADTAACGDIINGLPVSARRGOEILLGPADGM 
15 . AVI3a - 177 

Y FOMI ILS IGRWFNTYLYDHLAPMOHWAAAGLKDLAVATEPVIFSPME IKVITWGADTAACGD ILCGLPVSARLGHEVLLGPADDY 
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1 

1 , 040 1 , 050 1 , 060 1 , 070 1 , 080 1 , 090 1 , 100 1 , 110 XSKGWRLLAPITAYAQQTRGLLGTIVTSLTGRDKNEVEGEVQVLSTATOTFLGTC INGVMWTVYHGAGSKTLAGPKGPVXOMYTNV 
Consensus 

. . NS2 maladies amalannada NS 3 hawana 

maadilika da se da 

1 . HCV1a consensus VSKGWRLLAP ITAYAQQTRGLLGC IITSLTGRDKNOVEGEVO IVSTAAOTFLATCINGVCWTVYHGAGTRT IASPKGPVIOMY TNV 2 . HCV1b consensus EGOGWRLLAPITAYSOOTRGLLGC IITSLTGRDKNOVE GEVOVVSTATOSFLATCVNGVCWTVYHGAGSKTLAGPKGP ITOMYTNV 3 . HCV2a Consensus TSKGWRLLAP ITAYAQQTRGLLGAIV VSMTGRDKTEQAGE IQVLSTVTOSFLGTS ISGVLWTVYHGAGNKTLAGSRGPVTOMYSSA 4 . HCV2b Consensus TSKGWKLLAP ITAY TOO TRGLLGAIVVSLTGRDKNEQAGOVQVLSSVTOSFLGTS ISGVLWTVYHGAGNKTLAGPKGPVTOMY TSA 5 . HCV 3 Consensus REMGWRLLAPITAYAOOTRGLLGTIVISLTGRDKNYVTGEVOVLSTATOTFIGITVGGVMWTVYHGAGSRTLAGAKHPALOMY TNV 6 . HCV 4 Consensus TSKGWRLLAP ITAYAOOTRGLFSTIITSLTGRDTNENCGEVOVISTATOS FIGTAVNGVMWTVYHGAGSKTISGPKGPVNOMYTNV 
7 . HCV5 consensus XXAGWRLLAPITAYAOOTRGVLGAIVVSLTGRDKNEAEGEVOVLSTATOTFLGTC INGVMWTVFHGAGXKTLAGPKGPVVOMY TNV 8 . HCV6 Consensus KRGGWRLLAPITAYAOOTRGLLGTIVTSLIGRDKNEVEGEVOVVSTATOS FLATS INGVLWTVYHGAGSKTLAGPKGPVCOMYTNV 9 . HCV7 ; ABNO5226 RSMGWOLLAP ISAYAOOTRGLISTLVVSLTGRDKNE TAGEVOVLSTSTOTFLGTNVGGVMWGPYHGAGTRTVAGRGGP VLOMYTSV 

14 , AVI1a - 129 

VSKGWRLLAPITAYAOOTRGLLGC IITSLTGRDKNOVEGEVOIVSTAAOTFLATCINGVCWTVYHGAGTRT IASPKGPVIOMYTNV 
15 . AV13a - 177 REMGWRLLAPITAYAQQTRGLLGTIVTSLTGRDKNVVTGEVOVLSTATOTFLGTTIGGVMWTVYHGAGSRTLAGVKHPALOMYTNV 

1 , 120 1 , 130 1 , 140 1 , 150 1 , 160 1 , 170 1 . 180 1 , 190 1 , 200 

Consensus 

DODLVGWPAPPGAKSLTPCTCGSSDLYLVTRHADVIPXRRRGDSRGSLLSPRPISXLKGSSGGPVLCPSGHAVGIFRAAVCTRGVA 
Patent Application Publication 

1 

1 

1 

E 

are 
12 . 

IN 

1 . HCV1a consensus DODLVGWPAPOGARSLTPCTCGSSDLYLVTRHADVIPVRRRGDSRGSLLSPRPISYLKGSSGGPLLCPAGHAVGIFRAAVCTRGVA 2 . HCV1b consensus DODLVGWQAPPGARSLTPCTCGSSDLYLVTRHADVIPVRRRGDSRGSLLSPRPVSYLKGSSGGPLLCPSGHAVG IFRAAVCTRGVA 3 . HCV2a Consensus EGDLVGWPSPPGTKSLEPCTCGAVDLYLVTRNADVIPARRRGDKRGALLSPRPLSTLKGSSGGPVLCPRGHAVGIFRAAVCSRGVA 4 . HCV2b Consensus EGDLVGWPSPPGTKSLDPCTCGAVDLYLVTRNADV IPVRRKDDRRGALLSPRPLSTIKGSSGGPVLCPRGHAVGLFRAAVCARGVA 5 . HCV 3 Consensus DODLVGWPAPPGAKSLEPCACGSADLYLVTRDADV IPARRRGDSTASLLSPRPLACLKGSSGGPVMCPSGHVAG IFRAAVCTRGVA 
6 . HCV 4 Consensus DODLVGWPAPP GVKSLAPCTCGAS DLYLVTRHADVVPVRRRGDTRGALLSPRPISTLKGSSGGPLLCPMGHAAGIFRAAVCTRGVA 
7 . HCV5 consensus DKDLVGWPXPPGXRSLTPCTCGSADLYLVTRHADV IPARRRGDTRASLLSPRPISYLKGSSGGP IMCPSGHVVGVFRAAVCTRGVA 8 . HCV6 consensus DODLVGWPAPPGARSLTPCTCGSSDLYLVTRNADVIPARRRGDTRAALLSPRPISTLKGSSGGP ILCPSGHVVGLFRAAVCTRGVA 9 . HCV7 : ABNO5226 SDDLVGWPAPPGSKSLEPCSCGSADLYLV TRNADVLPLRRKGDGTASLLSPRPVSSLKGSSGGPVLCPOSHCVGIFRAAVCTRGVA 

14 , AVI1a - 129 

DKDLVGWPAP PGSRSLTPCTCGSSDLYLVTRHADVIPVRRRGDSRGSLLSPRPISYLKGSSGGPLLCPAGHAVGIFRAAVCTRGVA 15 , AVI3a - 177 DQDLVGWPAPPGAKSLEPCSCGST DLYLVTREADVIPARRRGDSTASLLSPRPLACLKGSSGGPVMCPSGHVAG IFRAAVCTRGVA 

1 , 210 1 . 220 1 , 230 1 , 240 1 , 250 1 , 260 1 . 270 1 , 280 1 , 290 

Consensus 

KAVDF IPVESLETTMRSPXFTDNSTPPAVPOXYQVGYLHAPTGSGKSTKVPAAYAAQGYKVLVLNPSVAATLGFGAYMSKAHGIDP 

Aug . 1 , 2019 Sheet 42 of 52 

m 

akanan dar 

dan bantuan dan 

Ns3 . 

amazdan 

1 . HCV1a consensus KAVDF IPVENLETTMRSPVFTDNSSPPAVPOSFQVAHLHAPTGSGKSTKVPAAYAAQGYKVLVLNPSVAATLGFGAYMSKAHG IDP 
2 . HCV1b consensus KAVDFVPVESMETTMRSPVFTDNSSPPAVPOTFOVAHLHAPTGSGKSTKVPAAYAAQGYKVLVLNPSVAATLGFGAYMSKAHGVDP 3 . HCV2a Consensus KSIDF IPVETLD IVTRSPTFSDNSTPPAVPOTYOVGYLHAPTGSGKSTKVPVAYAAOGYKVLVLNPSVAATLGFGAYLSKAHGINP 4 . HCV2b Consensus KS IDF IPVESLDIATRTPSFSDNSTPPAVPOSYOVGYLHAPTGSGKSTKVPAAYASOGYKVLVLNPSVAATLGFGAYMSKAHG INP 

5 . HCV 3 Consensus KALOFIPVETLSTQARSPSFSDNSTPPAVPOSYOVGYLHAPTGSGKSTKVPAAYVAQGYNVLVLNPSVAATLGFGSFMSRAYGIDP 
6 . HCV 4 Consensus KAVDFVPVESLETTMRSPVFTDNS TPPAVPOTYOVAHLHAPTGSGKSTKVPAAYAAOGYKVLVLNPSVAATLGFGAYMSKAYG IDP 
P . HCVS consensus KALDFIPVENLETTMRSPVFTDNSTPPAVPHEFOVGHLHAPTGSGKSTKVPAAYAAOGYKVLVLNPSVAATLGFGAYMSRAYGVDP 8 . HCV6 consensus KSLDFVPVENMETTMRSPSFTDNSTPPAVPOTYOVGYLHAPTGSGKSTKVPAAYASQGYKVLVLNPSVAATLGFGSYMSKAHGIDP 9 . HCV7 ; ABNO5226 KAVOFVPIEKMOVAORSPSFSDNSTPPAVPSTYOVGYLHAPTGSGKSTKVPAAYASOGYKVLVLNPSVAATLGFGAYMSKAYGIDP 14 . AVIla - 129 KAVDF IPVESLETTMR 

KAVDF IPVESLETTMRSPVFIDNSSPPVVPOSFOVAHLHAPTGSGKSI KVPAAYAAOGYKVLVLNPSVAATL ? FGAYMSKAHGVDP 

15 . AVI3a - 177 KALOF IPVETLSAQARSPSFSDNSTPPIVPOSYOVGYL HAPTGSGKSTKVPAAYVAOGYNVLVLNPSVAATLGFGS FMSRAYGIDP 
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pii 

1 , 300 1 , 310 1 , 320 1 , 330 1 , 340 NIRTGVRTVTTGAPITYSTYGKFLADGGCSGGAYD IIICDECHSTDATTILGIGTVLDQAETAGVRLVVLATATPPGSVTVPHPNI 
Consensus 

h 

dalam ha 

tikan anda di N53 . semana santalahandaan 

1 . HCV1a consensus NIRTGVRTITTGSPITYSTY GKFLADCGCSGGAYDIIICDECHSTDATS ILGIGTVLDOAETAGARLVVLATATPPGSVTVPHPN I 2 . HCV1b consensus NIRTGVRT ITTGAP ITYSTYGKFLADGGCSGGAYDIIICDECHSTDSTT ILGIGTVLDOAETAGARLVVLATATPPGSVTVPHPN I 
3 . HCV2a Consensus NIRTGVRTVTTGEAITYSTYGKFLAD GGCAGGAYD IIICDECHAVDATI ILGIGTVL DOAETAGVRLTVIATATPPGSVTIPHPN I 4 . HCV2b Consensus NIRTGVRTVTTGDP ITYSTYGKFLADGGCSAGAYDV IICDECHSVDATTILGIGTVLDOAETAGARLVVLATATPPGTVT TPHSN I 5 . HCV 3 Consensus NIRTGNRTVTTGAKLTYSTYGKFLADGGCSGGAYDV IICDECHAODATS ILGIGTVLDOAETAGVRLTVLATATPPGS ITVPHSNI 6 . HCV 4 Consensus NIRSGVRTIT TCAPITYSTYGKFLADGGCSGGAYDIIICDECHSTDSTTILG IGTVLDOAETAGVRLVVLATAT PPGSVTTPHSNI 7 . HCVS consensus NIRTGVRTVTTGAAITYSTYGKFLADGGCSGGAYDV IICDECHSODATTILGIGTVL DOAETAGARLVVLATAT PPGSVTTPHPNI 

8 . HCV6 consensus NIRTGVRTITTGGAITYSTYGKFLADGGCSGGAYDIIICDECHSTDPTTVLGIGTVLDOAETAGVRLTVLATATPPGSVTVPHPNI 
9 . HCV7 : ABNO5226 SVRTGARTVTTGAPITYSTYGKFLAD GGCSGGAYD IIICDECHAIDATTVVGIGTVLDOAETSGVRLVVLATAIPPGS VTVPHPNI 

14 . AVI1a - 129 

NIRTGVRTITTGSPITYSTYGKFLADGGCSGGAYDIIICDECHSTDATS ILGIGTVL DOAETAGARLVVLATAT PPGSVTVPHPNI 
15 . AVI3a - 177 NIRTGNRTVTTGAKLTYSTYGKFLADGGCSGGAYDVIICDECHAQDATS ILGIGTVLDOAETAGVRLTVLATATPPGS ITVPHSNI 

1 , 380 1 , 390 1 , 400 1 , 410 1 , 420 1 , 430 1 , 440 1 , 450 1 , 460 

Consensus 

EEVALGTXGEIPFYGKA IPLEXIKGGRHLIFCHSKKKCDELAAKLXGLGLNAVAYYRGLDVSVIPTSGDVVVVATDALMTGFTGDF 

Patent Application Publication 

aaaaaaaaaaaaaaaaaaaaaaaaaaaaa 
NS3 Adidalana 

dian tersendiri adalah 

1 . HCV1a consensus EEVALSTT GE IPFYGKAIPLEV IKGGRHLIFCHSKKKC DELAAKLVALGINAVAYY RGLDVSVIPTSGDVVVVATDALMTGFTGDF 2 . HCV1b consensus EEVALSNTGE IPFYGKAIP IET IKGGRHLIFCHSKKKC DELAAKLSGL GLNAVAYYRGLDVSVIPTSGDVVVVATDALMTGFTGDF 3 . HCV2a Consensus EEVALGOEGE IPFYGRAIPLSYIKGGRHL IFCHSKKKCDELAAALRGMGLNAVAYYRGLDVSIIPTOGDVVVVATDALMTGYTGDF 
4 . HCV2b Consensus EEVALGHEGE IPFYGKAIPLAF IKGGRHLIFCHSKKKC DELAAALRGMGVNAVAYYRGLDVSVIPTOGDVVVVATDALMTGY TGDF 5 , HCV 3 Consensus BEVALGSEGE IPFYGKAIP IAOLKGGRHLIFCHSKKKC DE IASKLRGMGLNAVAYYRGLDVSVIPTTGDVVVCATDALMTGFTGDF 
6 . HCV 4 Consensus EEVALPTTGEIPFYGKAIPLELIKGGRHLIFCHSKKKCDELAKOLTSLGLNAVAYYRGLDVSVIPTSGDVVVCATDALMTGFTGDF 7 . HCV5 consensus EEVALPSEGE IPFYGRAIPLXLIKGGRHLIFCHSKKKCDELAKOLTSLGVNAVAYYRGLDVAVIPATGDVVVCSTDALMTGFTGDF 

8 . HCV6 consensus TETALPTTGE IPFYGKAIPLEY IKGGRHLIFCHSKKKCDELAKOLTSLGLNAVAFYRGVDVSVIPTSGDVVVCATDALMTGY TGDF 
9 . HCV7 : ABN05226 EEVALGNDGE IPFYGKAIPLOH IKGGRHLIFCHSKKKCDELAGKLISLGITAVAYYRGLDVSVIPTSGDVVVVATDALMTGFTGDF 

14 . AVI1a - 129 

EEVALSTT GE IPFYGKAIPLEV IKGGRHLIECHSKKKCDELAAKLVALGINAVAYYRGILDVSVIPTSGDVVVVATDALMTGY TGDF 

15 . AVI3a - 177 

EEVALGSEGEIPFY GKAIPLAOLKGGRHLIFCHSKKKC DEMASKLRGMGLNAVAYYRGLDVSVIPTAGDVVyCATDALMTGFTGDF 1 , 470 1 , 480 1 , 490 1 , 500 1 , 510 

1 . 540 

Consensus 

DSVIDCNVAVTOTVDFSLDPTFT IETTTVPQDAVSRSORRGRTGRGRLGIYRYVSPGERPSGMFDSVVLCECYDAGCAWYELTPAE 

Aug . 1 , 2019 Sheet 43 of 52 

dministra 
. NS3 

1 , HCV1a consensus DSV IDCNTCVTOTVDFSLDPIFTIETTILPODAVSRTORRGRTGRGKPGIYRFVAPGERPSGMFDSSVLCECYDAGCAWYELTPAE 2 . HCV1b consensus DSV IDCNTCV TOTVDFSLDPTETIET TTVPODAVSRSORRGRTGRGRRG IYRFVTPGERPSGMFDSSVLCECYDAGCAWYELTPAE 3 . HCV2a Consensus DSVIDCNVAVTOVVDFSLDPIFTITTOTVPODAVSRSORRGRTGRGRLG IYRYVSTGERASGMFDSVVLCECYDAGAAWYELTPAE 4 . HCV2b Consensus DSV IDCNVAVTO IVDFSLDPTFTITTOTVPODAVSRSORRGRTGRGRLGIYRYVSSGERPSGMFDSVVLCECYDAGAAWYELTPAE 5 . HCV 3 Consensus DSVIDCNVAVEOYVDFSLDPTFS IETRTAPODAVSRSORRGRTGRGRLGTYRYVTPGERPSGMFDSVVLCECYDAGCSWY DLOPAE 6 . HCV 4 Consensus DSV IDCNTSVIOTVDFSLDPTFSIETTIVPODAVSRSORRGRTGRGRLG IYRYVIP GERPSGIFDTSVLCECYDAGCAWYELTPAE 
7 . HCV5 consensus DSVIDCNTAVTQTVDFSLDPTFTIETTTVPODAVSRSORRGRTGRGRHGIYRYVSSGERPSGIFDSVVLCECYDAGCAWYDLTPAE 8 . HCV6 consensus DSVIDCNVAVTOVVDFSLDPTFSIETTTVPODAVSRSORRGRTGRGKPGVYRYVSOGERPSGMFDTVVLCEAYDTGCAWYELTPSE 

9 , HCV7 : ABNO5226 DSV IDCNVAVTOTVDFSLDPTFTIETTTVPODSVSRSORR GRTGRGRLGIYRYVSSGERPSGMF DTSVLCECYDLGCSWYELTPSE 
14 . AVI1a - 129 

DSVIDCNTCVTOTVDFSLDPTFT IETTTLPODAVSRTORRGRTGRGKP GIYRFVAPGERPSGMFDSSVLCECYDAGCAWYELTPAE 
15 . AVI3a - 177 DSV IDCNVTVEOYVDFSLDPIFS IETRTAPODAVSRSORRGRTGRGRLGTYRYVAP GERPSGMFDSVVLCECYDAGCSWYDLOPAE 
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1 

???? 

1 

1 

1 , 550 1 , 560 1 . 570 1 , 580 1 , 590 1 , 600 1 , 610 1 , 620 1 , 630 TTVRLRAYLNTPGLPVCODHLEFWEGVFTGLTH IDAHFLSOTKOSGENFPYLVAYQATVCARAXAPPPSWDXMWKCL IRLKPTLHG 
Consensus 

maandamana kamanda la 

. . . NS3 . 

alaman dalaman 

1 . HCV1a consensus TTVRLRAYMNTPGLPVCODHLEFWEGVFTGLTHIDAHFLSQT KQSGENLPYLVAYQATVCARAQAPPPSWDQMWKCLIRLKPTLHG 2 . HCV1b consensus TSVRLRAYLNTPGLPVCODHLEFWESVFTGLTHIDAHFLSQTKQAGDNFPYLVAYQATVCARAQAPPPSWDQMWKCL IRLKPTLHG 3 . HCV2a Consensus TTVRLRAYFNTPGLPVCODHLEFWEAVFTGLTH ID AHFLSOTKOSGENFAYLVAYOATV CARAKAPPPSWDVMWKCLTRLKPTLVG 4 . HCV2b Consensus TPVRLRAYENTPGLPVCODHLEFWEAVFTGLTH IDAHFLSOTKOGGDNFAYL TAYOATVCARAKAPPPSWDVMWKCLTRLKPTLTG 5 , HCV 3 Consensus TTVRLRAYLSTPGLPVCODILDFWESVFTGLTH IDAHFLSOTKOOGLNFSYLTAYOATVCARAQAPPPSWDETWKCLVRLKPTLHG 
6 . HCV 4 Consensus TTTRLRAYFNTPGLPVCOD HLEFWESVFTGLTO IDGHFLSOTKOSGENFPYL VAYOATVCARALAPPPSWDTMWKCL IRLKPTLHG 

7 . HCV5 consensus TTVRLRAYLNTPGLPVCODHLEFWEGVFTGLTNIDAHMLSOTKOGGENFPYLVAYQATVCVRAKAPPPSWDTMWKCMXRLKPTLTG 
8 . HCV6 consensus TTVRIRAYLNTPGLPVCODHLEFWEGVFTGLTH IDAHFLSOTKOGGENFAYLVAYOATVCARAKAPPPSWDTMWKCL IRLKPMLTG 
9 . HCV7 : ABN05226 TITRLRAYLNCPGLPVCODHLEFWEGVFTGLTHIDAHFLSOTKQEGONYAYLTAYQATVCARAKAPPPSWDVOWKCLQRLKPLLVG 14 . AVI1a - 129 

TTVRLRAYMNTPGLPVCODHLEFWEGVETGLTH IDAHFLSOTKOSGENFPYLVAYQATVCARAQAPPPSWDOMWKCLIRLKP TLHG 
15 . AVI3a - 177 TTVRLRAYLSTPGLPVCQDHLDFWESVFTGLTH IDAHFLSOT KOOGLNFSYLTAYQATVCARAQAPPPSWDEMWKCLLRLKPTLHG 

1 , 640 1 , 650 1 , 660 1 , 670 1 , 680 1 , 690 1 , 700 1 , 710 1 , 720 

Consensus 

PTPLLYRLGAVONEVTLTHPITKYIMTCMSADLEVVT - - - STWVLVGGVLAALAAYCLSTGCVV IVGRIVLSGKPAXIPDREVLYO 

Patent Application Publication 

Laadale 

NS4a . . . 

1 . HCV1a consensus PTPLLYRLGAVONEVTLTHP ITKY IMTCMSADLEVVT - STWVLVGGVLAALAAY CLSTGCVVIVGRIVLSGKPAIIPDREVLYR 2 . HOVIb consensus PTPLLYRIGAVONEVTLTHP ITKY IMACMSADLEVVT - - - STWVLVGGVLAALAAYCITTGSVVIVGRIILSGKPAIIPDREVLYO 
3 . HOV2a Consensus PTPLLYRLGSVTNEVTLTHPVTKYIATCMOADLEVMT STWVLAGGVLAAVAAYCLATGCVS I IGRLH INORAVVAPDKEVLYE 4 . HCV2b Consensus PTPLLYRL GAVINEVTLTHPVTKY IATCMOADLE IMT som om STWVLAGGVLAAVAAYCLATGC IS IIGRLHLNDOVVVAPDKE ILYE 

5 . HCV 3 Consensus PTPLLYRLGPVONE ICL THPITKY IMACMSADLEVTISTWS TWVLLGGVLAALAAYCLSVGCVV IVGH IELGGKPALVPDKEVLYO 6 . HCV 4 Consensus PIPLLYRLGSVONEVTLTHP ITKY IMACMSADLEVVT - - - STWVLVGGVLAALAAYCLSVGSVVIVGRVVLSGOPAVIPDREVLYO 7 . HCV5 consensus PTPLLYRLGAVONE ITLTHP ITKY IMACMSADLEVIT - - STWVLVGGVVAALAAYCLTVGSVAIVGRIILSGRPAIIPDREVLYO 8 . HCV6 consensus PTPLLYRLGAVQNE ITTTHPITKY IMTCMSADLEVIT - - - STWVLVGGVLAALAAYCLSVGCVVICGRITTTGKPAVIPDREVLYO 

9 . HCV7 : ABNO5226 PTPLLYRLGSVINEVTFTHPITKYIATCMAADLEVTT STWVIVGGVLAAVAAYCMSTGSVVVVGRVVLGSNVVTAPDREVLYO 
14 . AVI1a - 129 

PTPLLYRLGAVONEVVLTHPITKY IMTCMSADLEVV Te most recent STWVLVGGVLAALAAYCLSTGCVV IV GRVVLSGKPAIIPDREVLYO 
15 . AV13a - 177 PTPLLYRLGPVONETCLTHPVTKY IMACMSADLEVTT - - - STWVLLGGVLAALAAYCLSVGCVV IVGH IELGGKPAL IPDKEVLYO 

1 , 730 1 , 740 1 . 750 1 . 760 1 , 770 1 , 780 1 , 790 1 , 800 

Consensus 

QFDEMEECSQHLPYIEQGQQIAEQFKOKALGLLOTATKQAEVIAPAVOXNWOKLEQFWAKHMWNF ISGIQYLAGLSTLPGNPAVAS NS4b 
Aug . 1 , 2019 Sheet 44 of 52 

1 . HCV1a consensus EFDEMEECSOHLPY IEOGMMLAEQFKOKALGLLOTASROAEVIAPAVOTNWOKLEAFWAKHMWNFISGIQYLAGLSTLPGNPAIAS 
2 . HCV1b consensus EFDEMEECASHLPYIEOGMOLAEQFKOKALGLLOTATKQAEAAAPVVESKWRALE - FWAKHMWNFISGIOYLAGLSTLPGNPAIAS 3 . HCV2a Consensus AFDEME ECASRAAL IEEGORIAEMLKSKIOGLLOQASKOAOD IOPAVOASWPKVEOFWAKHMWNF ISGIOYLAGLS TLPGNPAVAS 4 . HCV2b Consensus AF DEMEECASKAALIEEGORMAEMLKSKIOGLLOOATROAOD IOPAIOSSWPKLEOFWAKHMWNF ISG IO YLAGLSTLPGNPAVAS 

5 . HCV 3 Consensus OYDEMEECSOAAPYIEOAOVIAHOFKEKVLGLLORATOOOAV IEPIVATNWOKLEAFWHKHMWNFVSGIOYLAGLSTLPGNPAVAS 6 . HCV 4 Consensus OFDEME ECSKHLPLVEHGLQLAEOFKOKAVGLLNFAGKOAQEATPVIOSNFAKLEOFWAKHMWNFISGIQYLAGLSTLPGNPAIAS 7 . HCV 5 consensus OFDEME ECSASLPYMDEARAIA EOFKEKVLGLIGTAGOKAETLKPAATSMWXKAEOFWAKHMWNFVSGIOYLAGLSTLPGNPAVAT 8 . HCV6 consensus QFDEMEECSRHIPYLAEGQQIAEOFKOKVLGLLOTTAKQA EELKPAVHSAWPKLEOFWOKHLWNFVSGIQYLAGLSTLPGNPAVAS 9 . HCV7 : ABNO5226 HFDEMEECSKAPELLKHAQTIGGMFKDKALAVLDTLKPAAQAAVP IVETNFOKVEKLWNQHMWNFISGIQYLAGLSTLPGNPTVAS 14 . AVI1a - 129 EFDEMEECSOHLPYIEOGMMLAEOFKOKALGLLOTASROAEVIAPAVO TNWOKLEAFWAKHMWNFISGIOYLAGLSTLPGIPAIAS 15 . AV13a - 177 OYDEMEECSOAAPYVEOAOAIAHOFKEKLLGLLORATOOOAV IEPIVATNWO KLEAFWHKHMWNFVSGIOYLAGLSTLPGNPAVAS 
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1 

1 

1 , 810 1 , 820 1 , 830 1 , 840 1 , 850 1 , 860 1 , 870 1 , 880 1 , 890 LMAFTAAVTSPLTTSOTLLFN ILGGWVASOLAPPTAATAFVVSGLAGAAVGSIGLGKVLVD ILAGYGAGVAGALVAFKIMSGEXPS 
Consensus 

ch 

NSAb 

r aham 

1 . HCV1a consensus LMAFTAAVTSPLITSOTLLFNILGGWVAAOLAAPGAATAFVGAGLAGAAIGSVGLGKVLVDILAGYGAGVAGALVAFKIMSGEVPS 
2 . HCV1b consensus LMAFIASITSPLTTOHTLLFNILGGWVAAOLAPPSAASAFVGAGIAGAAVGS IGLGKVLVD ILAGYGAGVAGALVAFKVMSGEMPS 
3 . HCV2a Consensus MMAFSAALTSPLSTSTTILLN ILGGWLASQIAPPAGATGFVVSGIVGAAVGS IGLGKVLVD ILAGYGAG ISGALVAFKIMSGEKPS 4 . HCV2b Consensus MMAFSAALTSPLPTSTT ILLNIMGGWLASO IAPPAGATGFVVSGLVGAAVGS IGLGK ILVDVLAGYGAGISGALVAFKIMSGEKPS 5 , HCV 3 Consensus LMAFTASVISPLTTNOTMFFNILGGWVATHLAGPOSSSAFVVSGLAGAAIGG IGLGRVLLD ILAGYGAGVSGALVAFK IMGGELPT 

6 . HCV 4 Consensus LMSFTAAVTSPLTTOOTLLFNILGGWVASOIATPTASTAFVVSGLAGAAVGSVGLGKILVD ILAGYGAGVAGAVVTFKIMSGEMPS 
7 . HCV5 consensus LMSFTAAVTSPLTTOOTLLFNILGGWVASO IAPP TAATAFVVSGMAGAAVGS IGLGRVLID ILAGYGAGVAGALVAFKIMCGERPT 8 . HCV6 consensus LMSFSASLTSPLSTSTTLLLNILGGWVASOLAPPTASTAFVVSGLAGAAVGS IGLGRVLVDILAGYGAGVSGALVAFK IMSGETPA 9 . HCV7 ; ABNO5226 LMAFTASVTSPLATSTTLLVN ILGGWFASOLAPP SAATTFVVSGLAGAAVGSVGLGKVLVDVLAGYGAG IAGALVAFK IMSGEVPS 

14 . AVI1a - 129 

LMAFTAAVTSPLTISOTLLFN ILGGWVAAOLAAP GAATAFVGAGLAGAAIGSVGLGKVLVD ILAGYGAGVAGALVAFKIMSGE ? PS 

15 . AV13a - 177 LMAFTASVISPLTTNOTMFFN ILGGWVATHLAGPOSSSAFVVSGLAGAA IGG IGLGRVLID ILAGYGAGVSGALVAFK IMGGE IPT 

1 . 900 1 , 910 1 , 920 1 , 930 1 , 940 1 , 950 1 , 960 1 , 970 

Consensus 

TEDLVNLLPAILSPGALVVGVVCAAILRRHVGPGEGAVOWMNRL IAFASRGNHVSPTHYVPESDAAARVTOILSSLTVTSLLRRLH 

Patent Application Publication 

S 

de dansa a 

nda dalam dan 

NSA _ _ maalinen media 

anda dalam makanan 
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HEPATITIS C VIRUS IMMUNOGENIC 
COMPOSITIONS AND METHODS OF USE 

THEREOF 

CROSS - REFERENCE 
[ 0001 ] This application claims the benefit of U . S . Provi 
sional Patent Application No . 62 / 406 , 770 , filed Oct . 11 , 
2016 , which application is incorporated herein by reference 
in its entirety . 

INTRODUCTION 
[ 0002 ] Hepatitis C virus ( HCV ) is a blood - borne pathogen 
that is estimated to infect 150 - 200 million people world 
wide . Infection by HCV may be non - symptomatic , and can 
be cleared by patients , sometimes without medical interven 
tion . However , the majority of patients develop a chronic 
HCV infection , which may lead to liver inflammation , 
scarring , and even to liver failure or liver cancer . In the 
United States alone , over 3 million people have a chronic 
infection . 
[ 0003 ) The HCV virion contains a positive - sense single 
stranded RNA genome of about 9 . 5 kb . The genome encodes 
a single polyprotein of 3 , 010 to 3 , 030 amino acids . The 
structural proteins comprise a core protein forming the viral 
nucleocapsid and two envelope glycoproteins , El and E2 . 
[ 0004 ] A vaccine based on the recombinant envelope 
glycoproteins ( rE1E2 ) from a single genotype la strain 
( HCV - 1 ) protected chimpanzees from chronic infection fol 
lowing homologous and heterologous genotype la ( gt1a ) 
viral challenge ( reviewed in Houghton , M Immunol Rev 
2011 ) . Antisera from the immunized chimpanzees were 
shown to exhibit in vitro cross - neutralizing activity ( Meu 
nier et al . ( 2011 ) J . Infect . Dis . 204 : 1186 ) . A phase I clinical 
trial was conducted in human volunteers with a similar 
antigen ( Frey et al . ( 2010 ) Vaccine 28 : 6367 ) . Antisera from 
selected vaccinated individuals were similarly capable of 
neutralizing chimeric cell culture - derived viruses ( HCVcc ) 
expressing the structural proteins of strains representing all 
7 major HCV genotypes in vitro ( Law et al . ( 2013 ) PLOS 
One 8 : e59776 ) and to be able to compete with the binding 
of numerous discrete monoclonal antibodies with broad 
cross - neutralizing activities ( Wong et al . ( 2014 ) J . Virol . 
88 : 14278 ) . 
[ 0005 ] There is a need in the art for compositions and 
methods for inducing immune responses to HCV . 

software v5 . 6 . 4 . Numbering of amino acids is according to 
strain NP _ 671941 ( H77 ) . Consensus : SEQ ID NO : 1 ; 
AVI1a129 : SEQ ID NO : 2 ; NP _ 671491 ( H77 ) : SEQ ID 
NO : 3 ; EU155269 : SEQ ID NO : 4 ; EU781810 : SEQ ID 
NO : 5 ; EU781771 : SEO ID NO : 6 ; AB250610 : SEO ID 
NO : 7 ; EU781752 : SEQ ID NO : 8 ; EU781759 : SEQ ID 
NO : 9 ; EF407439 : SEQ ID NO : 10 ; EF407427 : SEQ ID 
NO : 11 ; EU362905 : SEQ ID NO : 12 ; EF407413 : SEQ ID 
NO : 13 ; EU781808 : SEQ ID NO : 14 ; EU78170 : SEQ ID 
NO : 15 ; AJ238799 ( Conl ) : SEQ ID NO : 16 ; AAK97744 : 
SEQ ID NO : 17 ; AF139594 : SEQ ID NO : 18 ; AF176573 : 
SEQ ID NO : 19 ; BAA19625 : SEQ ID NO : 20 ; BAA25076 : 
SEQ ID NO : 21 ; BAC54896 : SEQ ID NO : 22 ; BAD91386 : 
SEQ ID NO : 23 ; BAF46764 : SEQ ID NO : 24 ; BAG30950 : 
SEO ID NO : 25 ; CAB41951 : SEQ ID NO : 26 ; AAK95832 : 
SEQ ID NO : 27 ; AAT69968 : SEQ ID NO : 28 ; and 
BAA03581 : SEO ID NO : 29 . 
0008 ] . FIG . 2A - 2C provide an alignment of amino acid 
sequences of the core - E1 - E2 coding region of representative 
HCV 2A and HCV2B subtypes . Genbank database 
sequences for the coding region core - E1 - E2 were aligned 
using Geneious software v5 . 6 . 4 . The amino acid numbering 
depicted is in accordance to the common HCV strains : 
AB047639 ( JFH1 ) and HPCJ8G - J8 ( J8 ) for HCV2A and 
HCV2B , respectively . AB047639 ( JFH1 ) : SEQ ID NO : 30 ; 
AB047645 : SEQ ID NO : 31 ; AF169003 : SEQ ID NO : 32 ; 
AF169005 : SEQ ID NO : 33 ; AF238482 : SEQ ID NO : 34 ; 
AY746460 : SEQ ID NO : 35 ; HPCPOLP : SEQ ID NO : 36 ; 
NC _ 009823 : SEQ ID NO : 37 ; HPCJ8G HC - J8 : SEQ ID 
NO : 38 ; AB030907 : SEQ ID NO : 39 ; AY232730 : SEQ ID 
NO : 40 ; AY232747 : SEQ ID NO : 41 ; and DQ430817 : SEQ 
ID NO : 42 . 
[ 0009 ] FIG . 3A - 3C provide an amino acid sequence align 
ment of the core - E1 - E2 coding region for representative 
HCV 3A , 3B and 3K genotypes . Genbank database 
sequences for the coding region core - E1 - E2 were aligned 
using Geneious software v5 . 6 . 4 . Consensus : SEQ ID 
NO : 43 ; AVI3a177 : SEQ ID NO : 44 ; YP _ 0014696 : SEQ ID 
NO : 45 ; CAA54244 : SEO ID NO : 46 ; AAC03058 : SEO ID 
NO : 47 ; AAY29642 : SEQ ID NO : 48 ; ABD85062 : SEQ ID 
NO : 49 ; ABD85063 : SEQ ID NO : 50 ; ABD97104 : SEQ ID 
NO : 51 ; BAA06044 : SEO ID NO : 52 ; BAA08372 : SEO ID 
NO : 53 ; and BAA09890 : SEQ ID NO : 54 . 
[ 0010 ] FIG . 4A - 4B provide an amino acid sequence of the 
core - E1 - E2 coding region for HCV genotype 7a . Amino acid 
sequence for the coding region core - E1 - E2 of genotype 7a 
( isolate QC69 ; Genbank : ABN05226 . 1 ; SEQ ID NO : 55 ) is 
shown according to the numbering scheme of the reference 
strain , NP _ 671941 ( H77 ) . 
[ 0011 ] FIG . 5A - 5C provide amino acid sequences of 
immunoglobulin Fc regions for GenBank 387G A Homo 
sapiens IgG1 Fc : SEQ ID NO : 56 ; GenBank AAN76044 
Homo sapiens IgG2 Fc : SEQ ID NO : 57 ; GenBank 
AAW65947 Homo sapiens IgG3 Fc : SEQ ID NO : 58 ; Gen 
Bank AAA52770 Homo sapiens IgD Fc : SEQ ID NO : 59 ; 
GenBank 0308221A Homo sapiens IgM Fc : SEQ ID NO : 60 ; 
GenBank P01876 Homo sapiens IgA Fc : SEQ ID NO : 61 ; 
GenBank IF6A _ B Homo sapiens IgE Fc : SEQ ID NO : 62 ; 
and GenBank P01861 Homo sapiens IgG4 Fc : SEQ ID 
NO : 63 . 
[ 0012 ] FIG . 6 presents Table 1 , which provides conserved 
regions based on conserved CD4 epitopes ( CD4 + T cell 
epitopes ) conserved among HCV genotypes . Top to Bottom : 
SEQ ID NOS . : 64 - 74 . 

SUMMARY 
[ 0006 ] The present disclosure provides immunogenic 
compositions comprising : a ) hepatitis C virus ( HCV ) E1E2 
heterodimers , HCV E2 , or HCV E1 ; and b ) an adjuvant , 
where the adjuvant is a cyclic dinucleotide or an archae 
osome . The present disclosure provides methods of inducing 
an immune response in an individual to HCV , the methods 
comprising administering to an individual an effective 
amount of an immunogenic composition of the present 
disclosure . 

BRIEF DESCRIPTION OF THE DRAWINGS 
[ 0007 ] FIG . 1A - 1C provide an amino acid sequence align 
ment of examples of the core - E1 - E2 coding regions of a 
HCV genotype 1 virus , specifically representative HCV 1A , 
1B and 1C genotypes . Genbank database sequences for the 
coding region core - E1 - E2 were aligned using Geneious 
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[ 0013 ] FIG . 7 presents Table 2 , which provides the number 
of located HCV CD8 + T cell epitopes and anchor positions 
for common human leukocyte antigen ( HLA ) - I Alleles in the 
United States . 
[ 0014 ] FIG . 8 presents Table 3 , which provides conserved 
regions based on CD8 epitopes ( CD8 + T cell epitopes ) 
conserved among HCV genotypes . Top to Bottom : SEQ ID 
NOs . : 75 - 84 . 
[ 0015 ] FIG . 9A - 9B provide a list of CD4 and CD8 
epitopes that are conserved among HCV genotypes 1a , 1b , 
2a , 2b , and 3 . 
[ 0016 ] FIG . 10A - 10D provide amino acid sequences of 
examples of polypeptides comprising multiple T - cell 
epitopes ( TP29 : SEQ ID NO : 85 ; TP50 : SEQ ID NO : 86 ; 
TP52 : SEO ID NO : 87 ; TP70 : SEQ ID NO : 88 ; TP100 : SEQ 
ID NO : 89 ; TP171 : SEQ ID NO : 90 ; TP228 : SEQ ID NO : 91 ; 
TP553 : SEQ ID NO : 92 ; TP778 : SEQ ID NO : 93 ; and 
TP1985 : SEQ ID NO : 94 ) . The start and end amino acids are 
based on the sequence designated “ Consensus ” in FIG . 
12A - 12L . The T - cell epitopes contained within each poly 
peptide are provided ; the T - cell epitope designations corre 
spond to those presented in FIG . 11A - 11N . 
[ 0017 ] FIG . 11A - 11N provide consensus amino acid 
sequences of HCV polypeptides ; and depict the locations of 
T - cell epitopes ( SEQ ID NO : 95 ) . 
[ 0018 ] FIG . 12A - 12L provide consensus amino acid 
sequences of HCV polypeptides ( SEQ ID NOs . 96 - 107 ) . 
[ 0019 ] FIG . 13 depicts the experimental protocol . 
[ 0020 ] FIG . 14 depicts neutralization activity of recombi 
nant E1E2 ( rE1E2 ) , in combination with adjuvant , in mice . 
[ 0021 ] FIG . 15 depicts differential detection of T cell 
immune responses in mice . 

polypeptides ) is substantially pure when the polypeptide ( or 
mixture of polypeptides ) is at least 60 % or at least 75 % by 
weight free from organic molecules with which it is natu 
rally associated or with which it is associated during pro 
duction . In some embodiments , the polypeptide is from 30 % 
to 60 % pure . In some embodiments , the polypeptide ( or 
mixture of polypeptides ) is at least 60 % , at least 75 % , at 
least 80 % , at least 85 % , at least 90 % , at least 95 % , or at least 
99 % , by weight , pure . For example , in some embodiments , 
an El or an E2 polypeptide ( or a mixture of El and E2 
polypeptides , e . g . , an E1 / E2 heterodimer ) is substantially 
pure when the E1 or E2 polypeptide ( or mixture of El and 
E2 polypeptides ) is at least 60 % or at least 75 % by weight 
free from organic molecules with which the polypeptide ( s ) 
is naturally associated or with which it is associated during 
production . In some embodiments , the El or E2 polypeptide 
( or mixture of El and E2 polypeptides ) is at least 60 % , at 
least 75 % , at least 80 % , at least 85 % , at least 90 % , at least 
95 % , or at least 99 % , by weight , pure . In some embodi 
ments , where a composition comprises an E2 polypeptide , 
the E2 polypeptide is at least 60 % , at least 75 % , at least 
80 % , at least 85 % , at least 90 % , at least 95 % , or at least 
99 % , by weight , pure . In some embodiments , where a 
composition comprises an E1 / E2 heterodimeric complex 
polypeptide , the E1 / E2 heterodimeric complex polypeptide 
is at least 60 % , at least 75 % , at least 80 % , at least 85 % , at 
least 90 % , at least 95 % , or at least 99 % , by weight , pure . In 
some embodiments , where a composition comprises a T - cell 
epitope polypeptide , the T - cell epitope polypeptide is at least 
60 % , at least 75 % , at least 80 % , at least 85 % , at least 90 % , 
at least 95 % , or at least 99 % , by weight , pure . 
[ 0025 ] The terms “ polynucleotide ” and “ nucleic acid , " 
used interchangeably herein , refer to a polymeric form of 
nucleotides of any length , either ribonucleotides or deoxy 
ribonucleotides . Thus , this term includes , but is not limited 
to , single - , double - , or multi - stranded DNA or RNA , 
genomic DNA , cDNA , DNA - RNA hybrids , or a polymer 
comprising purine and pyrimidine bases or other natural , 
chemically or biochemically modified , non - natural , or 
derivatized nucleotide bases . In some cases , a polynucle 
otide is RNA . In some cases , a polynucleotide is DNA . A 
“ polynucleotide ” includes a nucleic acid that is incorporated 
into a viral vector or a bacterial vector . 
[ 0026 ] The terms " peptide , " " polypeptide , ” and “ protein ” 
are used interchangeably herein , and refer to a polymeric 
form of amino acids of any length , which can include coded 
and non - coded amino acids , chemically or biochemically 
modified or derivatized amino acids , and polypeptides hav 
ing modified peptide backbones . The term “ polypeptide ” 
includes glycosylated polypeptides . 
[ 0027 ] The term " heterologous ” refers to two components 
that are defined by structures derived from different sources . 
For example , where “ heterologous ” is used in the context of 
a polypeptide , where the polypeptide includes operably 
linked amino acid sequences that can be derived from one or 
more different polypeptides , e . g . , amino acid sequences that 
are not operably linked to the polypeptide in nature . As 
another example , where a composition comprises an HCV 
E1 / E2 heterodimer and a " heterologous ” polypeptide , the 
“ heterologous polypeptide is a polypeptide other than HCV 
El or HCV E2 . As another example , where a composition 
comprises an HCV El polypeptide and a " heterologous ” 
polypeptide , the “ heterologous polypeptide is a polypeptide 
other than HCV E1 . As another example , where a compo 

DEFINITIONS 
[ 0022 ] The term " hepatitis C virus ” ( “ HCV ” ) , as used 
herein , refers to any one of a number of different genotypes 
and isolates of hepatitis C virus . Thus , “ HCV " encompasses 
any of a number of genotypes , subtypes , or quasispecies , of 
HCV , including , e . g . , genotype 1 , 2 , 3 , 4 , 6 , 7 , etc . and 
subtypes ( e . g . , la , 1b , 2a , 2b , 3a , 4a , 4c , etc . ) , and quasispe 
cies . Representative HCV genotypes and isolates include : 
the " Chiron ” isolate HCV - 1 , H77 , J6 , Coni , isolate 1 , BK , 
EC1 , EC10 , HC - J2 , HC - J5 ; HC - J6 , HC - J7 , HC - J8 , HC - JT , 
HCT18 , HCT27 , HCV - 476 , HCV - KF , “ Hunan ” , “ Japanese ” , 
“ Taiwan ” , TH , type 1 , type la , H77 type 1b , type lc , type 
1d , type le , type 1f , type 10 , type 2 , type 2a , type 2b , type 
2c , type 2d , type 2f , type 3 , type 3a , type 3b , type 3g , type 
4 , type 4a , type 4c , type 4d , type 4f , type 4h , type 4k , type 
5 , type 5a , type 6 and type 6a . 
[ 0023 ] The terms “ individual , " " host , " “ subject , " and 
“ patient ” are used interchangeably herein , and refer to a 
mammal , including , but not limited to , non - human primates 
( e . g . , simians ) , equines ( e . g . , horses ) , rodents ( e . g . , rats ; 
mice ) , and humans . 
[ 0024 ] As used herein , the term “ isolated , ” in reference to 
a polypeptide , refers to a polypeptide that is in an environ 
ment different from that in which the polypeptide naturally 
occurs . An isolated polypeptide can be purified . By “ puri 
fied ” is meant a compound of interest ( e . g . , a polypeptide ) 
has been separated from components that accompany it in 
nature . “ Purified ” can also be used to refer to a polypeptide 
separated from components that can accompany it during 
production of the polypeptide ( e . g . , during synthesis in vitro , 
etc . ) . In some embodiments , a polypeptide ( or a mixture of 
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one or more cyclic dinucleotides and equivalents thereof 
known to those skilled in the art , and so forth . It is further 
noted that the claims may be drafted to exclude any optional 
element . As such , this statement is intended to serve as 
antecedent basis for use of such exclusive terminology as 
" solely , " " only ” and the like in connection with the recita 
tion of claim elements , or use of a “ negative ” limitation . 
[ 0038 ] It is appreciated that certain features of the inven 
tion , which are , for clarity , described in the context of 
separate embodiments , may also be provided in combination 
in a single embodiment . Conversely , various features of the 
invention , which are , for brevity , described in the context of 
a single embodiment , may also be provided separately or in 
any suitable sub - combination . All combinations of the 
embodiments pertaining to the invention are specifically 
embraced by the present invention and are disclosed herein 
just as if each and every combination was individually and 
explicitly disclosed . In addition , all sub - combinations of the 
various embodiments and elements thereof are also specifi 
cally embraced by the present invention and are disclosed 
herein just as if each and every such sub - combination was 
individually and explicitly disclosed herein . 
[ 0039 ] The publications discussed herein are provided 
solely for their disclosure prior to the filing date of the 
present application . Nothing herein is to be construed as an 
admission that the present invention is not entitled to ante 
date such publication by virtue of prior invention . Further , 
the dates of publication provided may be different from the 
actual publication dates which may need to be independently 
confirmed . 

sition comprises an HCV E2 polypeptide and a " heterolo 
gous ” polypeptide , the " heterologous polypeptide is a poly 
peptide other than HCV E2 . 
[ 0028 ] The term " archaeal lipid ” refer to a polar lipid 
common to the Domain Archaea typified by isoprenoid 
chains in ether linkage to the sn - 2 , 3 carbons of the glycerol 
backbone . 
[ 0029 ] Archaeal core lipids are most commonly 2 , 3 - di - 0 
sn - diphytanylglycerol ( archaeol ) , and 2 , 2 , 3 , 3 ' - tetra - O - dibi 
phytanyl - sn - diglycerol ( caldarchaeol ) . 
[ 0030 ] Synthetic archaeal lipids or polar synthetic lipids 
refer to core lipid precursors either derived from Archaeal 
lipids by hydrolysis or made by chemical synthesis , conju 
gated to at least one new head group . 
[ 0031 ] Archaeol phospholipids are referred herein to using 
archaetidyl , for example , AG , archaetidylglycerol ; AS , 
archaetidylserine . 
[ 0032 ] The term " conventional lipids ” refers to the lipids 
common to the Domains Bacteria and Eukarya . This 
includes polar lipids typified by fatty acyl chains in ester 
linkage to the sn - 1 , 2 carbons of the glycerol backbone , and 
neutral lipids such as cholesterol . Conventional phospholip 
ids are referred to in the usual way , for example , DPPG , 
dipalmitoylphosphatidylglycerol ; DPPS , dipalmitoylphos 
phatidylserine . 
[ 0033 ] The term “ archaeosome ” refers to a closed lipid 
vesicle that contains any amount of synthetic archaeal 
lipid ( s ) . 
[ 0034 ] Before the present invention is further described , it 
is to be understood that this invention is not limited to 
particular embodiments described , as such may , of course , 
vary . It is also to be understood that the terminology used 
herein is for the purpose of describing particular embodi 
ments only , and is not intended to be limiting , since the 
scope of the present invention will be limited only by the 
appended claims . 
[ 0035 ] Where a range of values is provided , it is under 
stood that each intervening value , to the tenth of the unit of 
the lower limit unless the context clearly dictates otherwise , 
between the upper and lower limit of that range and any 
other stated or intervening value in that stated range , is 
encompassed within the invention . The upper and lower 
limits of these smaller ranges may independently be 
included in the smaller ranges , and are also encompassed 
within the invention , subject to any specifically excluded 
limit in the stated range . Where the stated range includes one 
or both of the limits , ranges excluding either or both of those 
included limits are also included in the invention . 
[ 0036 ] Unless defined otherwise , all technical and scien 
tific terms used herein have the same meaning as commonly 
understood by one of ordinary skill in the art to which this 
invention belongs . Although any methods and materials 
similar or equivalent to those described herein can also be 
used in the practice or testing of the present invention , the 
preferred methods and materials are now described . All 
publications mentioned herein are incorporated herein by 
reference to disclose and describe the methods and / or mate 
rials in connection with which the publications are cited . 
00371 . It must be noted that as used herein and in the 
appended claims , the singular forms “ a , " " an , " and " the " 
include plural referents unless the context clearly dictates 
otherwise . Thus , for example , reference to " an HCV E1E2 
heterodimer ” includes a plurality of such heterodimer and 
reference to “ the cyclic dinucleotide ” includes reference to 

DETAILED DESCRIPTION 
[ 0040 ] The present disclosure provides immunogenic 
compositions comprising : a ) hepatitis C virus ( HCV ) E1E2 
heterodimers , HCV E2 , or HCV El ; and b ) an adjuvant , 
where the adjuvant is a cyclic dinucleotide or an archae 
osome . The present disclosure provides methods of inducing 
an immune response in an individual to HCV , the methods 
comprising administering to an individual an effective 
amount of an immunogenic composition of the present 
disclosure . IMMUNOGENIC COMPOSITIONS COMPRISING HCV 
E1E2 , E2 , OR E1 POLYPEPTIDE + CYCLIC DINUCLEOTIDE 
10041 ] The present disclosure provides an immunogenic 
composition comprising : a ) an HCV E1E2 heterodimer ; and 
b ) a cyclic dinucleotide ( CDN ) . The present disclosure 
provides an immunogenic composition comprising : a ) an 
HCV E2 polypeptide ; and b ) a CDN . The present disclosure 
provides an immunogenic composition comprising : a ) an 
HCV E1 polypeptide ; and b ) a CDN . 
[ 0042 ] In some cases , an immunogenic composition of the 
present disclosure , when administered to an individual in 
need thereof , induces an immune response in the individual 
to one or more HCV genotypes . In some cases , an immu 
nogenic composition of the present disclosure , when admin 
istered to an individual in need thereof , induces an immune 
response in the individual to one or more HCV genotypes , 
where the immune response is greater than the immune 
response induced by administration of a control composition 
comprising the HCV E1 / E2 heterodimer ( or El polypeptide , 
or E2 polypeptide ) but lacking the CDN . 
10043 ] In some cases , an immunogenic composition of the 
present disclosure , when administered to an individual in 
need thereof , induces CD8 + CTLs specific for HCV , where 
the number of HCV - specific CD8 + CTLs induced is at least 
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10 % , at least 15 % , at least 20 % , at least 25 % , at least 30 % , 
at least 40 % , at least 50 % , at least 75 % , at least 100 % ( or 
2 - fold ) , at least 2 . 5 - fold , at least 5 - fold , at least 7 . 5 - fold , at 
least 10 - fold , at least 20 - fold , at least 50 - fold , or at least 
100 - fold , or more than 100 - fold , higher than the number of 
HCV - specific CD8 + CTLs induced by administration of a 
control composition ( e . g . , a composition comprising the 
HCV E1 / E2 heterodimer but lacking the CDN ; a composi 
tion comprising an El polypeptide but lacking the CDN ; a 
composition comprising an E2 polypeptide but lacking the 
CDN ) . 
[ 0044 ] In some cases , an immunogenic composition of the 
present disclosure , when administered to an individual in 
need thereof , induces CD4 + T cells specific for HCV , where 
the number of HCV - specific CD4 + T cells induced is at least 
10 % , at least 15 % , at least 20 % , at least 25 % , at least 30 % , 
at least 40 % , at least 50 % , at least 75 % , at least 100 % ( or 
2 - fold ) , at least 2 . 5 - fold , at least 5 - fold , at least 7 . 5 - fold , at 
least 10 - fold , at least 20 - fold , at least 50 - fold , or at least 
100 - fold , or more than 100 - fold , higher than the number of 
HCV - specific CD4 + T cells induced by administration of a 
control composition ( e . g . , a composition comprising the 
HCV E1 / E2 heterodimer but lacking the CDN ; a composi 
tion comprising an El polypeptide but lacking the CDN ; a 
composition comprising an E2 polypeptide but lacking the 
CDN ) . 
[ 0045 ] In some cases , an immunogenic composition of the 
present disclosure , when administered to an individual in 
need thereof , induces production of HCV - specific CD4 + T 
cells and CD8 + T cells in the individual , where the number 
of HCV - specific CD4 + T cells and / or CD8 + T cells is 
increased , such that the percent of total peripheral CD4 + 
and / or CD8 + T cells that is HCV - specific is from 0 . 01 % to 
0 . 05 % , from 0 . 05 % to 0 . 10 % , from 0 . 10 % to 0 . 125 % , from 
0 . 125 % to 0 . 25 % , from 0 . 25 % to from 0 . 50 % , or 0 . 5 % to 
10 % ( e . g . , from 0 . 5 % to 1 % , from 1 % to 2 % , from 2 % to 
5 % , or from 5 % to 10 % ) . The number of HCV - specific 
CD4 + T cells and CD8 + T cells in a control individual ( e . g . , 
an individual not infected with HCV ) not treated with the 
immunogenic composition would be undetectable . 
[ 0046 ] In some cases , an immunogenic composition of the 
present disclosure , when administered to an individual in 
need thereof , increases the number of HCV E1 / E2 - specific 
CD4 + T cells and CD8 + T cells in the individual by at least 
10 % , at least 15 % , at least 20 % , at least 25 % , at least 30 % , 
at least 40 % , at least 50 % , at least 75 % , at least 100 % ( or 
2 - fold ) , at least 2 . 5 - fold , at least 5 - fold , at least 7 . 5 - fold , at 
least 10 - fold , at least 20 - fold , at least 50 - fold , or at least 
100 - fold , or more than 100 - fold , compared to the number of 
HCV E1 / E2 - specific CD4 + T cells and CD8 + T cells in the 
individual induced by administration of a control composi 
tion comprising the HCV E1 / E2 heterodimer ( or HCV E2 
polypeptide , or HCV El polypeptide ) but lacking the CDN , 
or compared to the number of HCV E1 / E2 - specific CD4 + T 
cells and CD8 + T cells in the individual before administra 
tion of the immunogenic composition . 
0047 ] In some cases , an immunogenic composition of the 
present disclosure , when administered to an individual in 
need thereof , induces helper T lymphocytes ( e . g . , CD4 + T 
cells ) specific for HCV , where the number of HCV - specific 
helper T lymphocytes induced is at least 10 % , at least 15 % , 
at least 20 % , at least 25 % , at least 30 % , at least 40 % , at least 
50 % , at least 75 % , at least 100 % ( or 2 - fold ) , at least 2 . 5 - fold , 
at least 5 - fold , at least 7 . 5 - fold , at least 10 - fold , at least 

20 - fold , at least 50 - fold , or at least 100 - fold , or more than 
100 - fold , higher than the number of HCV - specific helper T 
cells induced by administration of a control composition 
comprising the HCV E1 / E2 heterodimer ( or HCV E2 poly 
peptide , or HCV E1 polypeptide ) but lacking the CDN , or 
compared to the number of HCV - specific CD4 + T cells in the 
individual before administration of the immunogenic com 
position . 
[ 0048 ] In some cases , an immunogenic composition of the 
present disclosure , when administered to an individual in 
need thereof , induces antibody specific for HCV , where the 
level of HCV - specific antibody induced is at least at high as 
the level of HCV - specific antibody induced by administra 
tion of a control composition comprising the HCV E1 / E2 
heterodimer ( or HCV E2 polypeptide , or HCV E1 polypep 
tide ) but lacking the CDN . 
[ 0049 ] In some cases , an immunogenic composition of the 
present disclosure , when administered to an individual in 
need thereof , induces antibody specific for HCV , where the 
level of HCV - specific antibody induced is at least 10 % , at 
least 15 % , at least 20 % , at least 25 % , at least 30 % , at least 
40 % , at least 50 % , at least 75 % , at least 100 % ( or 2 - fold ) , 
at least 2 . 5 - fold , at least 5 - fold , at least 7 . 5 - fold , at least 
10 - fold , at least 20 - fold , at least 50 - fold , or at least 100 - fold , 
or more than 100 - fold , higher than the level of HCV - specific 
antibody induced by administration of a control composition 
comprising the HCV E1 / E2 heterodimer ( or HCV E2 poly 
peptide , or HCV E1 polypeptide ) but lacking the CDN , or 
compared the level of HCV - specific antibody in the indi 
vidual before administration of the immunogenic composi 
tion . 
[ 0050 ] An immunogenic composition of the present dis 
closure , when administered to an individual in need thereof , 
induces an immune response ( e . g . , a cellular immune 
response ) in the individual to one or more HCV genotypes . 
In some cases , an immunogenic composition of the present 
disclosure , when administered to an individual in need 
thereof , induces an immune response in the individual to 
HCV genotype 1 . In some cases , an immunogenic compo 
sition of the present disclosure , when administered to an 
individual in need thereof , induces an immune response in 
the individual to HCV genotype 2 . In some cases , an 
immunogenic composition of the present disclosure when 
administered to an individual in need thereof , induces an 
immune response in the individual to HCV genotype 3 . In 
some cases , an immunogenic composition of the present 
disclosure , when administered to an individual in need 
thereof , induces an immune response in the individual to 
HCV genotype 1 and HCV genotype 3 . In some cases , an 
immunogenic composition of the present disclosure , when 
administered to an individual in need thereof , induces an 
immune response in the individual to HCV genotype 1 , 
HCV genotype 2 , and HCV genotype 3 . In some cases , an 
immunogenic composition of the present disclosure , when 
administered to an individual in need thereof , induces an 
immune response in the individual to HCV genotype 1 , 
HCV genotype 2 , HCV genotype 3 , and HCV genotype 7 . In 
some cases , an immunogenic composition of the present 
disclosure , when administered to an individual in need 
thereof , induces an immune response in the individual to 
HCV genotype 1 , HCV genotype 2 , HCV genotype 3 , HCB 
genotype 4 , HCV genotype 5 , HCV genotype 6 , and HCV 
genotype 7 . 



US 2019 / 0231867 A1 Aug . 1 , 2019 

HCV E1 / E2 Heterodimers ; HCV E2 Polypeptides ; HCV E1 
Polypeptides 
[ 0051 ] HCV E1 / E2 heterodimers suitable for use in an 
immunogenic composition of the present disclosure include 
HCV E1 / E2 heterodimers comprising wild - type HCV E1 
polypeptides ; HCV E1 / E2 heterodimers comprising wild 
type HCV E2 polypeptides ; HCV E1 / E2 heterodimers com 
prising variant HCV El polypeptides ; and HCV E1 / E2 
heterodimers comprising variant HCV E2 polypeptides . 
HCV E2 polypeptides suitable for use in an immunogenic 
composition of the present disclosure include wild - type E2 
polypeptides and variant E2 polypeptides . HCV E1 poly 
peptides suitable for use in an immunogenic composition of 
the present disclosure include wild - type El polypeptides and 
variant El polypeptides . 

E2 Polypeptides 
[ 0052 ] An E2 polypeptide suitable for inclusion in an 
E1 / E2 heterodimer for inclusion in an immunogenic com 
position of the present disclosure , or for inclusion by itself 
in an immunogenic composition of the present disclosure , 
can have a length of from about 200 amino acids ( aa ) to 
about 250 aa , from about 250 aa to about 275 aa , from about 
275 aa to about 300 aa , from about 300 aa to about 325 aa , 
from about 325 aa to about 350 aa , or from about 350 aa to 
about 365 aa . In some cases , an HCV E2 polypeptide 
suitable for inclusion in an immunogenic composition of the 
present disclosure is an HCV E2 ectodomain polypeptide . In 
some cases , an HCV E2 polypeptide suitable for inclusion in 
an immunogenic composition of the present disclosure is a 
full - length HCV E2 polypeptide . 
[ 0053 ] In FIG . 1A - AC , the amino acid sequence of E2 is 
amino acid 384 to amino acid 746 . In FIG . 2A - 2B , the amino 
acid sequence of E2 is amino acid 384 to amino acid 751 . In 
FIG . 3A - 3C , the amino acid sequence of E2 is amino acid 
385 to amino acid 754 . In FIG . 4A - 4B , the amino acid 
sequence of E2 is amino acid 384 to amino acid 750 . As used 
herein , an “ E2 polypeptide ” includes a precursor E2 protein , 
including the signal sequence ; includes a mature E2 poly 
peptide which lacks this sequence ; and includes an E2 
polypeptide with a heterologous signal sequence . An E2 
polypeptide can include a C - terminal membrane anchor 
sequence which occurs at approximately amino acid posi 
tions 715 - 730 and may extend as far as approximately amino 
acid residue 746 ( see , Lin et al . , J . Virol . ( 1994 ) 68 : 5063 
5073 ) . 
[ 0054 ] In some cases , a E2 polypeptide suitable for inclu 
sion in an immunogenic composition of the present disclo 
sure lacks a portion of its C - terminal region , e . g . , from about 
amino acid 715 to the C - terminus ; from about amino acid 
625 to the C - terminus ; from about amino acid 661 to the 
C - terminus ; from about amino acid 655 to the C - terminus ; 
from about amino acid 500 to the C - terminus , where the 
amino acid numbering is with reference to the numbering in 
FIG . 1A - 1C . See , e . g . , U . S . Pat . No . 6 , 521 , 423 . 
[ 0055 ] An E2 polypeptide suitable for inclusion in an 
immunogenic composition of the present disclosure can 
comprise an amino acid sequence having at least about 20 % , 
at least about 25 % , at least about 30 % , at least about 35 % , 
at least about 40 % , at least about 45 % , at least about 50 % , 
at least about 60 % , at least about 70 % , at least about 75 % , 
at least about 80 % , at least about 85 % , at least about 90 % , 
at least about 95 % , at least about 98 % , at least about 99 % , 

or 100 % , amino acid sequence identity to an amino acid 
sequence of an E2 polypeptide depicted in FIG . 1A - 1C , FIG . 
2A - 2C , FIG . 3A - 3C , or FIG . 4A - 4B . An E2 polypeptide 
suitable for inclusion in an immunogenic composition of the 
present disclosure can comprise an amino acid sequence 
having at least about 20 % , at least about 25 % , at least about 
30 % , at least about 35 % , at least about 40 % , at least about 
45 % , at least about 50 % , at least about 60 % , at least about 
70 % , or at least about 75 % , amino acid sequence identity to 
an amino acid sequence of an E2 polypeptide depicted in 
FIG . 1A - 1C , FIG . 2A - 2C , FIG . 3A - 3C , or FIG . 4A - 4B . 
10056 ] An E2 polypeptide suitable for inclusion in an 
immunogenic composition of the present disclosure can 
comprise an amino acid sequence having at least about 20 % , 
at least about 25 % , at least about 30 % , at least about 35 % , 
at least about 40 % , at least about 45 % , at least about 50 % , 
at least about 60 % , at least about 70 % , at least about 75 % , 
at least about 80 % , at least about 85 % , at least about 90 % , 
at least about 95 % , at least about 98 % , at least about 99 % , 
or 100 % , amino acid sequence identity to an amino acid 
sequence of an E2 polypeptide depicted in FIG . 1A - 1C . For 
example , an E2 polypeptide of genotype 1 can comprise an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 384 - 746 of an 
amino acid sequence depicted in FIG . 1A - 1C . For example , 
an E2 polypeptide of genotype 1A can comprise an amino 
acid sequence having at least about 20 % , at least about 25 % , 
at least about 30 % , at least about 35 % , at least about 40 % , 
at least about 45 % , at least about 50 % , at least about 60 % , 
at least about 70 % , at least about 75 % , at least about 80 % , 
at least about 85 % , at least about 90 % , at least about 95 % , 
at least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to amino acids 384 - 746 of an amino acid 
sequence identified as 1A and depicted in FIG . 1A - 1C . For 
example , an E2 polypeptide of genotype 1B can comprise an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 384 - 746 of an 
amino acid sequence identified as 1B and depicted in FIG . 
1A - 1C . For example , an E2 polypeptide of genotype 1C can 
comprise an amino acid sequence having at least about 20 % , 
at least about 25 % , at least about 30 % , at least about 35 % , 
at least about 40 % , at least about 45 % , at least about 50 % , 
at least about 60 % , at least about 70 % , at least about 75 % , 
at least about 80 % , at least about 85 % , at least about 90 % , 
at least about 95 % , at least about 98 % , at least about 99 % , 
or 100 % , amino acid sequence identity to amino acids 
384 - 746 of an amino acid sequence identified as 1C and 
depicted in FIG . 1A - 1C . 
[ 0057 ] An E2 polypeptide suitable for inclusion in an 
immunogenic composition of the present disclosure can 
comprise an amino acid sequence having at least about 20 % , 
at least about 25 % , at least about 30 % , at least about 35 % , 
at least about 40 % , at least about 45 % , at least about 50 % , 
at least about 60 % , at least about 70 % , at least about 75 % , 
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at least about 80 % , at least about 85 % , at least about 90 % , 
at least about 95 % , at least about 98 % , at least about 99 % , 
or 100 % , amino acid sequence identity to an amino acid 
sequence of an E2 polypeptide depicted in FIG . 2A - 2C . For 
example , an E2 polypeptide can comprise an amino acid 
sequence having at least about 20 % , at least about 25 % , at 
least about 30 % , at least about 35 % , at least about 40 % , at 
least about 45 % , at least about 50 % , at least about 60 % , at 
least about 70 % , at least about 75 % , at least about 80 % , at 
least about 85 % , at least about 90 % , at least about 95 % , at 
least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to amino acids 384 - 751 of an amino acid 
sequence depicted in FIG . 2A - 2C . For example , an E2 
polypeptide of genotype 2A can comprise an amino acid 
sequence having at least about 20 % , at least about 25 % , at 
least about 30 % , at least about 35 % , at least about 40 % , at 
least about 45 % , at least about 50 % , at least about 60 % , at 
least about 70 % , at least about 75 % , at least about 80 % , at 
least about 85 % , at least about 90 % , at least about 95 % , at 
least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to amino acids 384 - 751 of the consensus ” 
amino acid sequence depicted in FIG . 2A - 2C . For example , 
an E2 polypeptide of genotype 2B can comprise an amino 
acid sequence having at least about 20 % , at least about 25 % , 
at least about 30 % , at least about 35 % , at least about 40 % , 
at least about 45 % , at least about 50 % , at least about 60 % , 
at least about 70 % , at least about 75 % , at least about 80 % , 
at least about 85 % , at least about 90 % , at least about 95 % , 
at least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to amino acids 384 - 751 of the “ consensus " 
amino acid sequence depicted in FIG . 2A - 2C . 
[ 0058 ] An E2 polypeptide suitable for inclusion in an 
immunogenic composition of the present disclosure can 
comprise an amino acid sequence having at least about 20 % , 
at least about 25 % , at least about 30 % , at least about 35 % , 
at least about 40 % , at least about 45 % , at least about 50 % , 
at least about 60 % , at least about 70 % , at least about 75 % , 
at least about 80 % , at least about 85 % , at least about 90 % , 
at least about 95 % , at least about 98 % , at least about 99 % , 
or 100 % , amino acid sequence identity to an amino acid 
sequence of an E2 polypeptide depicted in FIG . 3A - 3C . For 
example , an E2 polypeptide of genotype 3 can comprise an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 385 - 754 of an 
amino acid sequence depicted in FIG . 3A - 3C . For example , 
an E2 polypeptide of genotype 3A can comprise an amino 
acid sequence having at least about 20 % , at least about 25 % , 
at least about 30 % , at least about 35 % , at least about 40 % , 
at least about 45 % , at least about 50 % , at least about 60 % , 
at least about 70 % , at least about 75 % , at least about 80 % , 
at least about 85 % , at least about 90 % , at least about 95 % , 
at least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to amino acids 385 - 754 of an amino acid 
sequence identified as 3A and depicted in FIG . 3A - 3C . For 
example , an E2 polypeptide of genotype 3B can comprise an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 

about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 385 - 754 of the 
amino acid sequence identified as 3B and depicted in FIG . 
3A - 3C . For example , an E2 polypeptide of genotype 3K can 
comprise an amino acid sequence having at least about 20 % , 
at least about 25 % , at least about 30 % , at least about 35 % , 
at least about 40 % , at least about 45 % , at least about 50 % , 
at least about 60 % , at least about 70 % , at least about 75 % , 
at least about 80 % , at least about 85 % , at least about 90 % , 
at least about 95 % , at least about 98 % , at least about 99 % , 
or 100 % , amino acid sequence identity to amino acids 
385 - 754 of the amino acid sequence identified as 3K and 
depicted in FIG . 3A - 3C . 
[ 0059 ] An E2 polypeptide suitable for inclusion in an 
immunogenic composition of the present disclosure can 
comprise an amino acid sequence having at least about 20 % , 
at least about 25 % , at least about 30 % , at least about 35 % , 
at least about 40 % , at least about 45 % , at least about 50 % , 
at least about 60 % , at least about 70 % , at least about 75 % , 
at least about 80 % , at least about 85 % , at least about 90 % , 
at least about 95 % , at least about 98 % , at least about 99 % , 
or 100 % , amino acid sequence identity to the amino acid 
sequence of the E2 polypeptide depicted in FIG . 4A - 4B . For 
example , an E2 polypeptide of genotype 7A can comprise an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 384 - 750 of the 
amino acid sequence depicted in FIG . 4A - 4B . 

E1 Polypeptides 
[ 0060 ] An HCV El polypeptide suitable for inclusion in 
an E1 / E2 heterodimer for inclusion in an immunogenic 
composition of the present disclosure , or for inclusion by 
itself in an immunogenic composition of the present disclo 
sure , can have a length of from about 100 amino acids ( aa ) 
to about 150 aa , from about 150 aa to about 175 aa , from 
about 175 aa to about 195 aa , from about 131 aa to about 175 
aa , or from about 175 aa to about 193 aa . In some cases , an 
HCV El polypeptide suitable for inclusion in an E1 / E2 
heterodimer present in an immunogenic composition of the 
present disclosure is an HCV El ectodomain polypeptide . In 
some cases , an HCV E1 polypeptide suitable for inclusion in 
an E1 / E2 heterodimer present in an immunogenic compo 
sition of the present disclosure is a full - length HCV E1 
polypeptide . 
10061 ] In FIG . 1A - 1C , the amino acid sequence of El is 
amino acid 192 to amino acid 383 . In FIG . 2A - 2C , the amino 
acid sequence of El is amino acid 192 to amino acid 383 . In 
FIG . 3A - 3C , the amino acid sequence of E1 is amino acid 
192 to amino acid 384 . In FIG . 4A - 4B , the amino acid 
sequence of El is amino acid 192 to amino acid 383 . Amino 
acids at around 170 through approximately 191 serve as a 
signal sequence for E1 . As used herein , “ El polypeptide ” 
includes a precursor El protein , including the signal 
sequence ; includes a mature E1 polypeptide which lacks this 
sequence ; and includes an El polypeptide with a heterolo 
gous signal sequence . An El polypeptide can include a 
C - terminal membrane anchor sequence which occurs at 
approximately amino acid positions 360 - 383 ( see , e . g . , WO 
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96 / 04301 ) . In some cases , a suitable E1 polypeptide lacks a 
C - terminal portion that includes a transmembrane region . 
For example , in some cases , a suitable El polypeptide lacks 
the C - terminal portion from amino acid 330 to amino acid 
384 , or from amino acid 360 to amino acid 384 . El poly 
peptides can be an El polypeptide of any genotype , subtype 
or isolate of HCV . El polypeptides of genotype 1 and El 
polypeptides of genotype 3 are included in an E1 / E2 het 
erodimer of the present disclosure . 
[ 0062 ] An E1 polypeptide can comprise an amino acid 
sequence having at least about 20 % , at least about 25 % , at 
least about 30 % , at least about 35 % , at least about 40 % , at 
least about 45 % , at least about 50 % , at least about 60 % , at 
least about 70 % , at least about 75 % , at least about 80 % , at 
least about 85 % , at least about 90 % , at least about 95 % , at 
least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to an amino acid sequence of an El 
polypeptide depicted in FIG . 1A - 1C , FIG . 2A - 2C , FIG . 
3A - 3C , or FIG . 4A - 4B . 
10063 ] An E1 polypeptide can comprise an amino acid 
sequence having at least about 20 % , at least about 25 % , at 
least about 30 % , at least about 35 % , at least about 40 % , at 
least about 45 % , at least about 50 % , at least about 60 % , at 
least about 70 % , at least about 75 % , at least about 80 % , at 
least about 85 % , at least about 90 % , at least about 95 % , at 
least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to an amino acid sequence of an El 
polypeptide depicted in FIG . 1A - 1C . For example , an El 
polypeptide of genotype 1A can comprise an amino acid 
sequence having at least about 20 % , at least about 25 % , at 
least about 30 % , at least about 35 % , at least about 40 % , at 
least about 45 % , at least about 50 % , at least about 60 % , at 
least about 70 % , at least about 75 % , at least about 80 % , at 
least about 85 % , at least about 90 % , at least about 95 % , at 
least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to amino acids 192 - 383 of an amino acid 
sequence identified as 1A and depicted in FIG . 1A - 1C . For 
example , an El polypeptide of genotype 1B can comprise an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 192 - 383 of an 
amino acid sequence identified as 1B and depicted in FIG . 
1A - 1C . For example , an E1 polypeptide of genotype 1C can 
comprise an amino acid sequence having at least about 20 % , 
at least about 25 % , at least about 30 % , at least about 35 % , 
at least about 40 % , at least about 45 % , at least about 50 % , 
at least about 60 % , at least about 70 % , at least about 75 % , 
at least about 80 % , at least about 85 % , at least about 90 % , 
at least about 95 % , at least about 98 % , at least about 99 % , 
or 100 % , amino acid sequence identity to amino acids 
192 - 383 of an amino acid sequence identified as 1C and 
depicted in FIG . 1A - 1C . 
10064 ) An El polypeptide can comprise an amino acid 
sequence having at least about 20 % , at least about 25 % , at 
least about 30 % , at least about 35 % , at least about 40 % , at 
least about 45 % , at least about 50 % , at least about 60 % , at 
least about 70 % , at least about 75 % , at least about 80 % , at 
least about 85 % , at least about 90 % , at least about 95 % , at 
least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to an amino acid sequence of an E1 

polypeptide depicted in FIG . 2A - 2C . For example , an El 
polypeptide of genotype 2A can comprise an amino acid 
sequence having at least about 20 % , at least about 25 % , at 
least about 30 % , at least about 35 % , at least about 40 % , at 
least about 45 % , at least about 50 % , at least about 60 % , at 
least about 70 % , at least about 75 % , at least about 80 % , at 
least about 85 % , at least about 90 % , at least about 95 % , at 
least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to amino acids 192 - 383 of an amino acid 
sequence identified as 2A and depicted in FIG . 2A - 2C . For 
example , an El polypeptide of genotype 2B can comprise an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 192 - 383 of an 
amino acid sequence identified as 2B and depicted in FIG . 
2A - 2C . 
[ 0065 ] An El polypeptide can comprise an amino acid 
sequence having at least about 20 % , at least about 25 % , at 
least about 30 % , at least about 35 % , at least about 40 % , at 
least about 45 % , at least about 50 % , at least about 60 % , at 
least about 70 % , at least about 75 % , at least about 80 % , at 
least about 85 % , at least about 90 % , at least about 95 % , at 
least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to the consensus El polypeptide amino 
acid sequence depicted in FIG . 3A - 3C . 
[ 0066 ] An E1 polypeptide can comprise an amino acid 
sequence having at least about 20 % , at least about 25 % , at 
least about 30 % , at least about 35 % , at least about 40 % , at 
least about 45 % , at least about 50 % , at least about 60 % , at 
least about 70 % , at least about 75 % , at least about 80 % , at 
least about 85 % , at least about 90 % , at least about 95 % , at 
least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to an amino acid sequence of an El 
polypeptide depicted in FIG . 4A - 4B . For example , an El 
polypeptide of genotype 7A can comprise an amino acid 
sequence having at least about 20 % , at least about 25 % , at 
least about 30 % , at least about 35 % , at least about 40 % , at 
least about 45 % , at least about 50 % , at least about 60 % , at 
least about 70 % , at least about 75 % , at least about 80 % , at 
least about 85 % , at least about 90 % , at least about 95 % , at 
least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to amino acids 192 - 383 of the amino acid 
sequence depicted in FIGS . 4A - 4B . 
HCV El and E2 Polypeptides Comprising Amino Acids 
from a Proteolytically Cleavable Linker 
[ 0067 ] As described in more detail below , an HCV E1 / E2 
heterodimer can be generated using a method that involves 
an HCV El or an HCV E2 polypeptide comprising a 
heterologous proteolytically cleavable linker . Following 
enzymatic cleavage of the proteolytically cleavable linker , 
from 1 to 6 ( e . g . , 1 , 2 , 3 , 4 , 5 , or 6 ) heterologous amino acids 
can remain on the HCV E1 or E2 polypeptide . For example , 
from 1 to 6 ( e . g . , 1 , 2 , 3 , 4 , 5 , or 6 heterologous amino acids 
can remain at the N - terminus of an HCV E2 polypeptide . As 
another example , from 1 to 6 ( e . g . , 1 , 2 , 3 , 4 , 5 , or 6 ) 
heterologous amino acids can remain at the C - terminus of an 
HCV E2 polypeptide . As another example , from 1 to 6 ( e . g . , 
1 , 2 , 3 , 4 , 5 , or 6 ) heterologous amino acids can remain at 
the N - terminus of an HCV El polypeptide . As another 
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example , from 1 to 6 ( e . g . , 1 , 2 , 3 , 4 , 5 , or 6 ) heterologous 
amino acids can remain at the C - terminus of an HCV E1 
polypeptide . 
10068 ] In some cases , amino acids C - terminal to the 
proteolytic cleavage site in a proteolytically cleavable linker 
are Gly - Pro , Ser , Gly , or Gly - Ser . Thus , in some cases , a 
modified HCV El polypeptide comprises , appended to the 
N - terminus of an HCV El polypeptide : Gly - Pro , Ser , Gly , or 
Gly - Ser . In other words , in some cases , a modified HCV E1 
polypeptide comprises , in order from N - terminus to C - ter 
minus : a ) Gly - Pro , Ser , Gly , or Gly - Ser ; and b ) an HCV E1 
polypeptide . 
[ 0069 ] In some cases , amino acids C - terminal to the 
proteolytic cleavage site in a proteolytically cleavable linker 
are Gly - Pro , Ser , Gly , or Gly - Ser . Thus , in some cases , a 
modified HCV E2 polypeptide comprises , appended to the 
N - terminus of an HCV E2 polypeptide : Gly - Pro , Ser , Gly , or 
Gly - Ser . In other words , in some cases , a modified HCV E2 
polypeptide comprises , in order from N - terminus to C - ter 
minus : a ) Gly - Pro , Ser , Gly , or Gly - Ser ; and b ) an HCV E2 
polypeptide . 
[ 0070 ] In some cases , amino acids N - terminal to the 
proteolytic cleavage site in a proteolytically cleavable linker 
are LEVLFQ ( SEQ ID NO : 122 ) , ENLYYFQ ( SEQ ID 
NO : 150 ) , LVPR ( SEQ ID NO : 124 ) , I ( E / D ) GR ( SEQ ID 
NO : 125 ) , or DDDDK ( SEQ ID NO : 123 ) . Thus , in some 
cases , a modified HCV El polypeptide comprises , appended 
to the C - terminus of an HCV E1 polypeptide : LEVLFQ 
( SEQ ID NO : 122 ) , ENLYYFQ ( SEQ ID NO : 150 ) , LVPR 
( SEQ ID NO : 124 ) , I ( E / D ) GR ( SEQ ID NO : 125 ) , or 
DDDDK ( SEQ ID NO : 123 ) . In other words , in some cases , 
a modified HCV E1 polypeptide comprises , in order from 
N - terminus to C - terminus : a ) an HCV E1 polypeptide ; and 
b ) LEVLFQ ( SEQ ID NO : 122 ) , ENLYYFQ ( SEQ ID 
NO : 150 ) , LVPR ( SEQ ID NO : 124 ) , I ( E / D ) GR ( SEQ ID 
NO : 125 ) , or DDDDK ( SEQ ID NO : 123 ) . 
[ 0071 ] In some cases , amino acids N - terminal to the 
proteolytic cleavage site in a proteolytically cleavable linker 
are LEVLFQ ( SEQ ID NO : 122 ) , ENLYYFQ ( SEQ ID 
NO : 150 ) , LVPR ( SEQ ID NO : 124 ) , I ( E / D ) GR ( SEQ ID 
NO : 125 ) , or DDDDK ( SEQ ID NO : 123 ) . Thus , in some 
cases , a modified HCV E2 polypeptide comprises , appended 
to the C - terminus of an HCV E2 polypeptide : LEVLFQ 
( SEQ ID NO : 122 ) , ENLYYFQ ( SEQ ID NO : 150 ) , LVPR 
( SEQ ID NO : 124 ) , I ( E / D ) GR ( SEQ ID NO : 125 ) , or 
DDDDK ( SEQ ID NO : 123 ) . In other words , in some cases , 
a modified HCV E2 polypeptide comprises , in order from 
N - terminus to C - terminus : a ) an HCV E2 polypeptide ; and 
b ) LEVLFQ ( SEQ ID NO : 122 ) , ENLYYFQ ( SEQ ID 
NO : 150 ) , LVPR ( SEQ ID NO : 124 ) , I ( E / D ) GR ( SEQ ID 
NO : 125 ) , or DDDDK ( SEQ ID NO : 123 ) . 
10072 ] In some cases , a flexible linker of from 1 to 10 
amino acids is interposed between the proteolytically cleav 
able linker and the HCV E1 or E2 polypeptide . Flexible 
linkers are intrinsically disordered flexible linker domains or 
loops that vary in length and can be rich in polar uncharged 
amino acids . Flexible linkers include , e . g . , glycine polymers 
( G ) n , glycine - serine polymers ( including , for example , ( GS ) 
GSGGS , ( SEQ ID NO : 108 ) , GGSGGS , ( SEQ ID 

NO : 109 ) , and GGGS , ( SEQ ID NO : 110 ) , where n is an 
integer of at least one , e . g . , where n is 1 , 2 , 3 , 4 , 5 , or 6 ) ; 
glycine - alanine polymers , such as GAGAGAGA and the 
like ; and alanine - serine polymers , e . g . , SASASASA and the 
like . Exemplary linkers can comprise amino acid sequences 

including , but not limited to , GGSG ( SEQ ID NO : 111 ) , 
GGSGG ( SEQ ID NO : 112 ) , GSGSG ( SEQ ID NO : 113 ) , 
GSGGG ( SEQ ID NO : 114 ) , GGGSG ( SEQ ID NO : 115 ) , 
GSSSG ( SEQ ID NO : 116 ) , and the like . 
[ 0073 ] For example , in some cases , a modified El poly 
peptide comprises , in order from N - terminus to C - terminus : 
a ) Gly - Pro , Ser , Gly , or Gly - Ser ; b ) a flexible linker of from 
1 to 10 amino acids ; and c ) an HCV E1 polypeptide . 
[ 0074 ] As another example , in some cases , a modified E2 
polypeptide comprises , in order from N - terminus to C - ter 
minus : a ) Gly - Pro , Ser , Gly , or Gly - Ser ; b ) a flexible linker 
of from 1 to 10 amino acids ; and c ) an HCV E2 polypeptide . 
[ 0075 ] As another in some cases , a modified El polypep 
tide comprises , from N - terminus to C - terminus : a ) an HCV 
El polypeptide ; b ) a flexible linker of from 1 to 10 amino 
acids ; and c ) LEVLFO ( SEO ID NO : 122 ) , ENLYYFO ( SEO 
ID NO : 150 ) , LVPR ( SEQ ID NO : 124 ) , I ( E / D ) GR ( SEQ ID 
NO : 125 ) , or DDDDK ( SEQ ID NO : 123 ) . 
[ 0076 ] As another in some cases , a modified E2 polypep 
tide comprises , from N - terminus to C - terminus : a ) an HCV 
E2 polypeptide ; b ) a flexible linker of from 1 to 10 amino 
acids ; and c ) LEVLFQ ( SEQ ID NO : 122 ) , ENLYYFQ ( SEO 
ID NO : 150 ) , LVPR ( SEQ ID NO : 124 ) , I ( E / D ) GR ( SEQ ID 
NO : 125 ) , or DDDDK ( SEQ ID NO : 123 ) . 
E2 with N - Terminal Heterologous Amino Acids 
[ 0077 ) In some cases , an HCV E1 / E2 heterodimer suitable 
for inclusion in an immunogenic composition of the present 
disclosure comprises a modified HCV E2 polypeptide with 
from 1 to 6 amino acids from the proteolytically cleavable 
linker on the N - terminus of the E2 polypeptide . In some 
cases , an HCV E1 / E2 heterodimer suitable for inclusion in 
an immunogenic composition of the present disclosure com 
prises : a ) an HCV El polypeptide ; and b ) a modified E2 
polypeptide comprising , in order from N - terminus to C - ter 
minus : i ) from 1 to 6 heterologous amino acids wherein the 
from 1 to 6 heterologous amino acids are C - terminal to a site 
of proteolytic cleavage in a proteolytically cleavable linker ; 
and ii ) an HCV E2 polypeptide . 
[ 0078 ] Proteolytically cleavable linkers are described else 
where herein . Following proteolytic cleavage of a precursor 
polypeptide , as described herein , a modified E2 polypeptide 
is generated , which modified E2 polypeptide comprises , at 
its N - terminus , amino acids C - terminal to the protease 
cleavage site within the proteolytically cleavable linker . 
[ 0079 ] For example , where the proteolytically cleavable 
linker comprises a PreScission cleavage site ( LEVLFOGP ; 
SEQ ID NO : 117 ) , where cleavage occurs between the 
glutamine and the glycine , a modified E2 polypeptide pres 
ent in a heterodimeric E1 / E2 polypeptide suitable for inclu 
sion in an immunogenic composition of the present disclo 
sure comprises , in order from N - terminus to C - terminus : a ) 
Gly - Pro ; and b ) an HCV E2 polypeptide . As another 
example , where the proteolytically cleavable linker com 
prises a TEV cleavage site ( ENLYFQS ; SEQ ID NO : 118 ) , 
where cleavage occurs between the glutamine and the serine , 
a modified E2 polypeptide present in a heterodimeric E1 / E2 
polypeptide suitable for inclusion in an immunogenic com 
position of the present disclosure comprises , in order from 
N - terminus to C - terminus : a ) Ser ; and b ) an HCV E2 
polypeptide . 
[ 0080 ] As another example , where the proteolytically 
cleavable linker comprises a TEV cleavage site ( ENLYFQG ; 
SEQ ID NO : 119 ) , where cleavage occurs between the 
glutamine and the glycine , a modified E2 polypeptide pres 
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ent in a heterodimeric E1 / E2 polypeptide suitable for inclu 
sion in an immunogenic composition of the present disclo 
sure comprises , in order from N - terminus to C - terminus : a ) 
Gly ; and b ) an HCV E2 polypeptide . 
[ 0081 ] As another example , where the proteolytically 
cleavable linker comprises a thrombin cleavage site 
( LVPRGS ; SEQ ID NO : 120 ) , where cleavage occurs 
between the arginine and the glycine , a modified E2 poly 
peptide present in a heterodimeric E1 / E2 polypeptide suit 
able for inclusion in an immunogenic composition of the 
present disclosure comprises , in order from N - terminus to 
C - terminus : a ) Gly - Ser ; and an HCV E2 polypeptide . 
10082 ] As another example , where the proteolytically 
cleavable linker comprises a Factor Xa cleavage site ( I ( E / 
D ) GRX , where X is any amino acid except arginine or 
proline ; SEQ ID NO : 121 ) , where cleavage occurs between 
the arginine and the X , a modified E2 polypeptide present in 
a heterodimeric E1 / E2 polypeptide suitable for inclusion in 
an immunogenic composition of the present disclosure com 
prises , in order from N - terminus to C - terminus : a ) X ( where 
X is any amino acid except arginine or proline ) ; and an HCV 
E2 polypeptide . 
[ 0083 ] Thus , for example , in some cases , an HCV E1 / E2 
heterodimer suitable for inclusion in an immunogenic com 
position of the present disclosure comprises : a ) an HCV E1 
polypeptide ; and b ) a modified E2 polypeptide comprising , 
in order from N - terminus to C - terminus : i ) from 1 to 6 
heterologous amino acids , wherein the from 1 to 6 ( e . g . , 1 , 
2 , 3 , 4 , 5 , or 6 ) heterologous amino acids are C - terminal to 
a site of proteolytic cleavage in a proteolytically cleavable 
linker , and ii ) an HCV E2 polypeptide . In some cases , the 1 
to 6 heterologous amino acids are Gly - Pro . In some cases , 
the 1 to 6 heterologous amino acids is Ser . In some cases , the 
1 to 6 heterologous amino acids is Gly . In some cases , the 
1 to 6 heterologous amino acids are Gly - Ser . 
10084 ] As another example , in some cases , an HCV E1 / E2 
heterodimer suitable for inclusion in an immunogenic com 
position of the present disclosure comprises : a ) an HCV E2 
polypeptide ; and b ) a modified El polypeptide comprising , 
in order from N - terminus to C - terminus : i ) from 1 to 6 
heterologous amino acids , wherein the from 1 to 6 ( e . g . , 1 , 
2 , 3 , 4 , 5 , or 6 ) heterologous amino acids are C - terminal to 
a site of proteolytic cleavage in a proteolytically cleavable 
linker ; and ii ) an HCV E1 polypeptide . In some cases , the 1 
to 6 heterologous amino acids are Gly - Pro . In some cases , 
the 1 to 6 heterologous amino acids is Ser . In some cases , the 
1 to 6 heterologous amino acids is Gly . In some cases , the 
1 to 6 heterologous amino acids are Gly - Ser . 
E1 with N - Terminal Heterologous Amino Acids 
[ 0085 ] In some cases , an HCV E1 / E2 heterodimer suitable 
for inclusion in an immunogenic composition of the present 
disclosure comprises a modified HCV E1 polypeptide with 
from 1 to 6 amino acids from a proteolytically cleavable 
linker on the N - terminus of the E1 polypeptide . In some 
cases , an HCV E1 / E2 heterodimer suitable for inclusion in 
an immunogenic composition of the present disclosure com 
prises : a ) an HCV E2 polypeptide ; and b ) a modified E1 
polypeptide comprising , in order from N - terminus to C - ter 
minus : i ) from 1 to 6 heterologous amino acids wherein the 
from 1 to 6 heterologous amino acids are C - terminal to a site 
of proteolytic cleavage in a proteolytically cleavable linker ; 
and ii ) an HCV E1 polypeptide . 
[ 0086 ] Proteolytically cleavable linkers are described else 
where herein . Following proteolytic cleavage of a precursor 

polypeptide ( e . g . , a precursor polypeptide comprising , in 
order from N - terminus to C - terminus : a ) an Fc polypeptide 
or an HCV E2 polypeptide ; b ) a proteolytically cleavable 
linker ; and c ) an HCV El polypeptide ) , a modified E1 
polypeptide is generated , which modified E1 polypeptide 
comprises , at its N - terminus , amino acids C - terminal to the 
protease cleavage site within the proteolytically cleavable 
linker . 
[ 0087 ] For example , where the proteolytically cleavable 
linker comprises a PreScission cleavage site ( LEVLFQGP ; 
SEQ ID NO : 117 ) , where cleavage occurs between the 
glutamine and the glycine , a modified E1 polypeptide pres 
ent in an HCV E1 / E2 heterodimer suitable for inclusion in 
an immunogenic composition of the present disclosure com 
prises , in order from N - terminus to C - terminus : a ) Gly - Pro ; 
and b ) an HCV El polypeptide . 
[ 0088 ] As another example , where the proteolytically 
cleavable linker comprises a TEV cleavage site ( ENLYFQS ; 
SEQ ID NO : 118 ) , where cleavage occurs between the 
glutamine and the serine , a modified E1 polypeptide present 
in an HCV E1 / E2 heterodimer suitable for inclusion in an 
immunogenic composition of the present disclosure com 
prises , in order from N - terminus to C - terminus : a ) Ser ; and 
b ) an HCV E1 polypeptide . 
[ 0089 ] As another example , where the proteolytically 
cleavable linker comprises a TEV cleavage site ( ENLYFQG ; 
SEQ ID NO : 119 ) , where cleavage occurs between the 
glutamine and the glycine , a modified E1 polypeptide pres 
ent in an HCV E1 / E2 heterodimer suitable for inclusion in 
an immunogenic composition of the present disclosure com 
prises , in order from N - terminus to C - terminus : a ) Gly ; and 
b ) an HCV E1 polypeptide . 
[ 0090 ] As another example , where the proteolytically 
cleavable linker comprises a thrombin cleavage site 
( LVPRGS ; SEQ ID NO : 120 ) , where cleavage occurs 
between the arginine and the glycine , a modified El poly 
peptide present in an HCV E1 / E2 heterodimer suitable for 
inclusion in an immunogenic composition of the present 
disclosure comprises , in order from N - terminus to C - termi 
nus : a ) Gly - Ser ; and an HCV El polypeptide . 
[ 0091 ] As another example , where the proteolytically 
cleavable linker comprises a Factor Xa cleavage site ( I ( E / 
D ) GRX , where X is any amino acid except arginine or 
proline ; SEQ ID NO : 121 ) , where cleavage occurs between 
the arginine and the X , a modified E1 polypeptide present in 
an HCV E1 / E2 heterodimer suitable for inclusion in an 
immunogenic composition of the present disclosure com 
prises , in order from N - terminus to C - terminus : a ) X ( where 
X is any amino acid except arginine or proline ) ; and an HCV 
El polypeptide . 
E2 with C - Terminal Heterologous Amino Acids 
[ 0092 ] In some cases , an HCV E1 / E2 heterodimer suitable 
for inclusion in an immunogenic composition of the present 
disclosure comprises a modified HCV E2 polypeptide with 
from 1 to 6 amino acids from a proteolytically cleavable 
linker on the C - terminus of the E2 polypeptide . In some 
cases , an HCV E1 / E2 heterodimer suitable for inclusion in 
an immunogenic composition of the present disclosure com 
prises : a ) an HCV E1 polypeptide ; and b ) a modified E2 
polypeptide comprising , in order from N - terminus to C - ter 
minus : i ) an HCV E2 polypeptide ; and ii ) from 1 to 6 
heterologous amino acids wherein the from 1 to 6 heterolo 
gous amino acids are N - terminal to a site of proteolytic 
cleavage in a proteolytically cleavable linker . 
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[ 0093 ] Proteolytically cleavable linkers are described else 
where herein . Following proteolytic cleavage of a precursor 
polypeptide ( e . g . , a precursor polypeptide comprising , in 
order from N - terminus to C - terminus : a ) HCV E2 polypep 
tide ; b ) a proteolytically cleavable linker ; and c ) an Fc 
polypeptide or an HCV El polypeptide ) , a modified E2 
polypeptide is generated , which modified E2 polypeptide 
comprises , at its C - terminus , amino acids N - terminal to the 
protease cleavage site within the proteolytically cleavable 
linker . 
[ 0094 ] For example , where the proteolytically cleavable 
linker comprises a PreScission cleavage site ( LEVLFQGP ; 
SEQ ID NO : 117 ) , where cleavage occurs between the 
glutamine and the glycine , a modified E2 polypeptide pres 
ent in an HCV E1 / E2 heterodimer suitable for inclusion in 
an immunogenic composition of the present disclosure com 
prises , in order from N - terminus to C - terminus : a ) an HCV 
E2 polypeptide ; and b ) LEVLFQ ( SEQ ID NO : 122 ) . 
[ 0095 ] As another example , where the proteolytically 
cleavable linker comprises an enterokinase cleavage site 
( DDDDK ; SEQ ID NO : 123 ) , where cleavage occurs C - ter 
minal to the Lys , a modified E2 polypeptide present in an 
HCV E1 / E2 heterodimer suitable for inclusion in an immu 
nogenic composition of the present disclosure comprises , in 
order from N - terminus to C - terminus : a ) an HCV E2 poly 
peptide ; and b ) DDDDK ( SEQ ID NO : 123 ) . 
[ 0096 ] As another example , where the proteolytically 
cleavable linker comprises a TEV cleavage site ( ENLYFQG ; 
SEQ ID NO : 119 ) , where cleavage occurs between the 
glutamine and the glycine , a modified E2 polypeptide pres 
ent in an HCV E1 / E2 heterodimer suitable for inclusion in 
an immunogenic composition of the present disclosure com 
prises , in order from N - terminus to C - terminus : a ) an HCV 
E2 polypeptide ; and b ) ENLYFQ ( SEQ ID NO : 151 ) . 
[ 0097 ] As another example , where the proteolytically 
cleavable linker comprises a thrombin cleavage site 
( LVPRGS ; SEQ ID NO : 120 ) , where cleavage occurs 
between the arginine and the glycine , a modified E2 poly 
peptide present in an HCV E1 / E2 heterodimer suitable for 
inclusion in an immunogenic composition of the present 
disclosure comprises , in order from N - terminus to C - termi 
nus : a ) an HCV E2 polypeptide ; and LVPR ( SEQ ID 
NO : 124 ) . 
[ 0098 ] As another example , where the proteolytically 
cleavable linker comprises a Factor Xa cleavage site ( I ( E / 
D ) GRX , where X is any amino acid except arginine or 
proline ; SEQ ID NO : 121 ) , where cleavage occurs between 
the arginine and the X , a modified E2 polypeptide present in 
an HCV E1 / E2 heterodimer suitable for inclusion in an 
immunogenic composition of the present disclosure com 
prises , in order from N - terminus to C - terminus : a ) an HCV 
E2 polypeptide ; and I ( E / D ) GR ( SEQ ID NO : 125 ) . 
E1 with C - Terminal Heterologous Amino Acids 
[ 0099 ] In some cases , an HCV E1 / E2 heterodimer suitable 
for inclusion in an immunogenic composition of the present 
disclosure comprises a modified HCV E1 polypeptide with 
from 1 to 6 amino acids from a proteolytically cleavable 
linker on the C - terminus of the E1 polypeptide . In some 
cases , an HCV E1 / E2 heterodimer suitable for inclusion in 
an immunogenic composition of the present disclosure com 
prises : a ) an HCV E2 polypeptide ; and b ) a modified E1 
polypeptide comprising , in order from N - terminus to C - ter 
minus : i ) an HCV El polypeptide ; and ii ) from 1 to 6 
heterologous amino acids wherein the from 1 to 6 heterolo 

gous amino acids are N - terminal to a site of proteolytic 
cleavage in a proteolytically cleavable linker . 
[ 0100 ] Proteolytically cleavable linkers are described else 
where herein . Following proteolytic cleavage of a precursor 
polypeptide ( e . g . , a precursor polypeptide comprising , in 
order from N - terminus to C - terminus : a ) HCV El polypep 
tide ; b ) a proteolytically cleavable linker ; and c ) an Fc 
polypeptide or an HCV E2 polypeptide ) , a modified E1 
polypeptide is generated , which modified El polypeptide 
comprises , at its C - terminus , amino acids N - terminal to the 
protease cleavage site within the proteolytically cleavable 
linker . 
[ 0101 ] For example , where the proteolytically cleavable 
linker comprises a PreScission cleavage site ( LEVLFOGP ; 
SEO ID NO : 117 ) , where cleavage occurs between the 
glutamine and the glycine , a modified El polypeptide pres 
ent in an HCV E1 / E2 heterodimer suitable for inclusion in 
an immunogenic composition of the present disclosure com 
prises , in order from N - terminus to C - terminus : a ) an HCV 
El polypeptide ; and b ) LEVLFQ ( SEQ ID NO : 122 ) . 
[ 0102 ] As another example , where the proteolytically 
cleavable linker comprises an enterokinase cleavage site 
( DDDDK ; SEQ ID NO : 123 ) , where cleavage occurs C - ter 
minal to the Lys , a modified E1 polypeptide present in an 
HCV E1 / E2 heterodimer suitable for inclusion in an immu 
nogenic composition of the present disclosure comprises , in 
order from N - terminus to C - terminus : a ) an HCV El poly 
peptide ; and b ) DDDDK ( SEQ ID NO : 123 ) . 
[ 0103 ] As another example , where the proteolytically 
cleavable linker comprises a TEV cleavage site ( ENLYFQG ; 
SEQ ID NO : 119 ) , where cleavage occurs between the 
glutamine and the glycine , a modified El polypeptide pres 
ent in an HCV E1 / E2 heterodimer suitable for inclusion in 
an immunogenic composition of the present disclosure com 
prises , in order from N - terminus to C - terminus : a ) an HCV 
El polypeptide ; and b ) ENLYFQ ( SEQ ID NO : 151 ) . 
f0104 ] As another example , where the proteolytically 
cleavable linker comprises a thrombin cleavage site 
( LVPRGS ; SEQ ID NO : 120 ) , where cleavage occurs 
between the arginine and the glycine , a modified El poly 
peptide present in an HCV E1 / E2 heterodimer suitable for 
inclusion in an immunogenic composition of the present 
disclosure comprises , in order from N - terminus to C - termi 
nus : a ) an HCV E1 polypeptide ; and LVPR ( SEQ ID 
NO : 124 ) . 
[ 0105 ] As another example , where the proteolytically 
cleavable linker comprises a Factor Xa cleavage site ( I ( E / 
D ) GRX , where X is any amino acid except arginine or 
proline ; SEQ ID NO : 121 ) , where cleavage occurs between 
the arginine and the X , a modified E1 polypeptide present in 
an HCV E1 / E2 heterodimer suitable for inclusion in an 
immunogenic composition of the present disclosure com 
prises , in order from N - terminus to C - terminus : a ) an HCV 
El polypeptide ; and I ( E / D ) GR ( SEQ ID NO : 125 ) . 
Additional Polypeptides 
[ 0106 ] In any of the above - described embodiments , one or 
both of the polypeptide chains of the E1 / E2 heterodimer can 
include one or more additional polypeptides . For example , 
the E1 polypeptide , the E2 polypeptide , or both the El and 
the E2 polypeptide , can include an affinity tag . Suitable 
affinity tags include , e . g . , immunoglobulin Fc polypeptides , 
a poly ( histidine ) tag ( e . g . , His6 ) , a maltose binding protein 
( MBP ) , a glutathione - S - transferase ( GST ) polypeptide , 
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calmodulin - binding peptide ( CBP ) , Streptavidin - binding 
peptide ( SBP ) , Strep - tag II , FLAG ( e . g . , DYKDDDDK 
( SEQ ID NO : 126 ) , hemagglutinin ( HA ) ( e . g . , YPYDVP 
DYA ( SEQ ID NO : 127 ) , c - myc 17 ( ( e . g . , EQKLISEEDL ; 
SEQ ID NO : 128 ) , Glu - Glu , starch - binding domain ( SBD ) , 
and Flag - Acidic - Target Tag ( FATT ) , and the like . 
[ 0107 ] In some cases , an E1 / E2 heterodimer included in a 
composition of the present disclosure includes a variant E2 
polypeptide . In some cases , the E1 polypeptide or the variant 
E2 polypeptide can include an Ig Fc polypeptide at the 
C - terminus of the E1 polypeptide or the variant E2 poly 
peptide . As another example , in some cases , the El poly 
peptide or the variant E2 polypeptide can include an Ig Fc 
polypeptide at the N - terminus of the E1 polypeptide or the 
variant E2 polypeptide . Ig Fc polypeptides are known in the 
art , and are described elsewhere herein . 

T - Cell Epitope Polypeptides 
[ 0108 ] In some cases , one or both of the polypeptide 
chains of the E1 / E2 heterodimer present in an immunogenic 
composition of the present disclosure can include a T - cell 
epitope polypeptide . In some cases , an E2 polypeptide 
present in an E1 / E2 heterodimer present in an immunogenic 
composition of the present disclosure includes a T - cell 
epitope polypeptide . In some cases , an El polypeptide 
present in an E1 / E2 heterodimer present in an immunogenic 
composition of the present disclosure includes a T - cell 
epitope polypeptide . In some cases , an HCV E2 polypeptide 
present in an immunogenic composition of the present 
disclosure includes a T - cell epitope polypeptide . In some 
cases , an HCV El polypeptide present in an immunogenic 
composition of the present disclosure includes a T - cell 
epitope polypeptide . In these embodiments , the T - cell 
epitope is covalently linked to the E1 and / or E2 polypeptide . 
For example , in some cases , the T - cell epitope is covalently 
linked to the amino terminus ( N - terminus ) of the HCV E1 
polypeptide . In some cases , the T - cell epitope is covalently 
linked to the carboxyl terminus ( C - terminus ) of the HCV E1 
polypeptide . Thus , e . g . , in some cases , an immunogenic 
composition of the present disclosure comprises : a ) a fusion 
polypeptide comprising , in order from N - terminus to C - ter 
minus : i ) an HCV E1 polypeptide ; and ii ) a T - cell epitope 
polypeptide ; and b ) a CDN . In some cases , an immunogenic 
composition of the present disclosure comprises : a ) a fusion 
polypeptide comprising , in order from N - terminus to C - ter 
minus : i ) an HCV E2 polypeptide ; and ii ) a T - cell epitope 
polypeptide ; and b ) a CDN . In some cases , an immunogenic 
composition of the present disclosure comprises : a ) a fusion 
polypeptide comprising , in order from N - terminus to C - ter 
minus : i ) a T - cell epitope polypeptide ; and ii ) an HCV E1 
polypeptide ; and b ) a CDN . In some cases , an immunogenic 
composition of the present disclosure comprises : a ) a fusion 
polypeptide comprising , in order from N - terminus to C - ter 
minus : i ) a T - cell epitope polypeptide ; and ii ) an HCV E2 
polypeptide ; and b ) a CDN . In some cases , an immunogenic 
composition of the present disclosure comprises : a ) an HCV 
E1E2 heterodimer comprising i ) a fusion polypeptide com 
prising , in order from N - terminus to C - terminus : an HCV E1 
polypeptide ; and a T - cell epitope polypeptide ; and ii ) an 
HCV E2 polypeptide ; and b ) a CDN . In some cases , an 
immunogenic composition of the present disclosure com 
prises : a ) an HCV E1E2 heterodimer comprising i ) a fusion 
polypeptide comprising , in order from N - terminus to C - ter 
minus : an HCV E2 polypeptide ; and a T - cell epitope poly 

peptide ; and ii ) an HCV E2 polypeptide ; and b ) a CDN . In 
some cases , an immunogenic composition of the present 
disclosure comprises : a ) an HCV E1E2 heterodimer com 
prising i ) a fusion polypeptide comprising , in order from 
N - terminus to C - terminus : a T - cell epitope polypeptide ; and 
an HCV E1 polypeptide ; and ii ) an HCV E2 polypeptide ; 
and b ) a CDN . In some cases , an immunogenic composition 
of the present disclosure comprises : a ) an HCV E1E2 
heterodimer comprising i ) a fusion polypeptide comprising , 
in order from N - terminus to C - terminus : a T - cell epitope 
polypeptide ; and an HCV E2 polypeptide ; and ii ) an HCV 
El polypeptide ; and b ) a CDN . 
[ 0109 ] In some cases , an immunogenic composition of the 
present disclosure comprises a T - cell epitope polypeptide , 
where the T - cell epitope polypeptide is not covalently linked 
to the HCV E1 / E2 heterodimer , the HCV E1 polypeptide or 
the HCV E2 polypeptide . For example , in some cases , an 
immunogenic composition of the present disclosure com 
prises : a ) an HCV E1 / E2 heterodimer ; b ) a CDN ; and c ) a 
T - cell epitope polypeptide . In some cases , an immunogenic 
composition of the present disclosure comprises : a ) an HCV 
E2 polypeptide ; b ) a CDN ; and c ) a T - cell epitope polypep 
tide . In some cases , an immunogenic composition of the 
present disclosure comprises : a ) an HCV E1 polypeptide ; b ) 
a CDN ; and c ) a T - cell epitope polypeptide . 
[ 0110 ] A T - cell epitope polypeptide suitable for inclusion 
in an immunogenic composition of the present disclosure 
comprises a T - cell epitope present in an HCV protein other 
than El and E2 . T - cell epitope polypeptides suitable for 
inclusion in an immunogenic composition of the present 
disclosure comprise T cell epitopes that are conserved 
among different HCV genotypes leading to cross - reactive 
cellular immune responses . In some cases , the T - cell epitope 
polypeptide does not include a neotope ; for example , in 
some cases , the T - cell epitope polypeptide does not include 
a junction formed by amino acid sequences that do not 
naturally occur adjacent to one another in a naturally 
occurring HCV polypeptide . 
[ 0111 ] In some cases , the T - cell epitope polypeptide com 
prises 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , or 10 , or more than 10 ( e . g . , 
from 10 to 15 , from 15 to 20 , from 20 to 25 , or from 25 to 
30 , or more than 30 ) , T cell epitopes . T - cell epitopes are 
epitopes that , when presented with a major histocompatibil 
ity complex ( MHC ) ( e . g . , a human leukocyte antigen 
( HLA ) ) Class I or MHC Class II molecule , are recognized 
and bound by a T - cell receptor ( TCR ) present on a T cell 
surface . T - cell epitopes include epitopes recognized by cyto 
toxic T cells ( e . g . , CD8 + T cells ) , and epitopes recognized by 
helper T cells ( e . g . , CD4 + T cells ) . 
[ 0112 ] The one or more T - cell epitopes can include one or 
more T - cell epitopes present in : a ) an HCV NS3 polypeptide ; 
b ) an HCV NS2 polypeptide ; c ) an HCV NS4A polypeptide ; 
d ) an HCV NS4B polypeptide ; e ) an HCV NS5A polypep 
tide ; f ) an HCV NS5B polypeptide ; g ) an HCV core poly 
peptide ; or h ) an HCV p7 polypeptide . In some cases , the 
one or more T - cell epitopes are T - cell epitopes present in an 
HCV NS3 polypeptide . In some cases , the T - cell epitope 
polypeptide further comprises one or more T cell epitopes 
present in : a ) cholera toxin or toxoid ; and / or b ) tetanus toxin 
or toxoid ; and / or c ) diphtheria toxin or toxoid ; and / or d ) a 
meningococcal outer membrane protein . A suitable source of 
T - cell epitopes includes non - toxic mutants of toxins , where 
the mutants are referred to as “ cross - reactive material 
( CRM ) . ” Other examples of strong T helper epitopes are 
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diphtheria toxoid , tetanus toxoid , meningococcal outer 
membrane protein , or mutant diphtheria protein CRM197 
( see , e . g . : http : / / www ( dot ) medscape ( dot ) com / viewarticle / 
431127 ) . 
[ 0113 ] In some cases , the T - cell epitope polypeptide com 
prises a single T - cell epitope . In some cases , the heterolo 
gous polypeptide comprises a single HCV - NS3 T - cell 
epitope . In some cases , the T - cell epitope polypeptide com 
prises 2 or more T - cell epitopes . In some cases , the T - cell 
epitope polypeptide comprises 2 or more HCV - NS3 T - cell 
epitopes . In some cases , the T - cell epitope polypeptide 
comprises 3 or more HCV - NS3 T - cell epitopes . In some 
cases , the T - cell epitope polypeptide comprises 4 or more 
HCV - NS3 T - cell epitopes . In some cases , the T - cell epitope 
polypeptide comprises a single HCV - NS3 CD4 + T - cell 
epitope . In some cases , the T - cell epitope polypeptide com 
prises 2 or more HCV - NS3 CD4 + T - cell epitopes . In some 
cases , the T - cell epitope polypeptide comprises one or more 
HCV CD8 + T cell epitopes . In some cases , the T - cell epitope 
polypeptide comprises a single HCV - NS3 CD8 + T - cell 
epitope . In some cases , the T - cell epitope polypeptide com 
prises 2 or more HCV - NS3 CD8 + T - cell epitopes . In some 
cases , the T - cell epitope polypeptide comprises at least one 
HCV CD4 + T cell epitope and at least one HCV CD8 + T cell 
epitope . In some cases , the T - cell epitope polypeptide com 
prises at least one HCV - NS3 CD4 + T cell epitope and at least 
one HCV - NS3 CD8 + T cell epitope . In some cases , T - cell 
epitope polypeptide comprises 2 or more HCV - NS3 CD4 + 
T - cell epitopes and 2 or more HCV - NS3 CD8 + T - cell 
epitopes . In some cases , the T - cell epitope polypeptide 
comprises 2 , 3 , 4 , or 5 HCV - NS3 CD4 + T - cell epitopes and 
2 , 3 , 4 , or 5 HCV - NS3 CD8 + T - cell epitopes . 
[ 0114 ] In some cases , the T - cell epitope polypeptide com 
prises a single T - cell epitope . In some cases , the T - cell 
epitope polypeptide comprises a single HCV - NS2 T - cell 
epitope . In some cases , the T - cell epitope polypeptide com 
prises 2 or more T - cell epitopes . In some cases , the T - cell 
epitope polypeptide comprises 2 or more HCV - NS2 T - cell 
epitopes . In some cases , the T - cell epitope polypeptide 
comprises 3 or more HCV - NS2 T - cell epitopes . In some 
cases , the T - cell epitope polypeptide comprises 4 or more 
HCV - NS2 T - cell epitopes . In some cases , the T - cell epitope 
polypeptide comprises a single HCV - NS2 CD4 + T - cell 
epitope . In some cases , the T - cell epitope polypeptide com 
prises 2 or more HCV - NS2 CD4 + T - cell epitopes . In some 
cases , the T - cell epitope polypeptide comprises one or more 
HCV CD8 + T cell epitopes . In some cases , the T - cell epitope 
polypeptide comprises a single HCV - NS2 CD8 + T - cell 
epitope . In some cases , the T - cell epitope polypeptide com 
prises 2 or more HCV - NS2 CD8 + T - cell epitopes . In some 
cases , the T - cell epitope polypeptide comprises at least one 
HCV CD4 + T cell epitope and at least one HCV CD8 + T cell 
epitope . In some cases , the T - cell epitope polypeptide com 
prises at least one HCV - NS2 CD4 + T cell epitope and at least 
one HCV - NS2 CD8 + T cell epitope . In some cases , T - cell 
epitope polypeptide comprises 2 or more HCV - NS2 CD4 + 
T - cell epitopes and 2 or more HCV - NS2 CD8 + T - cell 
epitopes . In some cases , the T - cell epitope polypeptide 
comprises 2 , 3 , 4 , or 5 HCV - NS2 CD4 + T - cell epitopes and 
2 , 3 , 4 , or 5 HCV - NS2 CD8 + T - cell epitopes . 
[ 0115 ] In some cases , the T cell epitope polypeptide 
comprises a single T - cell epitope . In some cases , the T cell 
epitope polypeptide comprises a single HCV - NS4A T - cell 
epitope . In some cases , the T cell epitope polypeptide 

comprises 2 or more T - cell epitopes . In some cases , the T 
cell epitope polypeptide comprises 2 or more HCV - NS4A 
T - cell epitopes . In some cases , the T cell epitope polypeptide 
comprises 3 or more HCV - NS4A T - cell epitopes . In some 
cases , the T cell epitope polypeptide comprises 4 or more 
HCV - NS4A T - cell epitopes . In some cases , the T cell epitope 
polypeptide comprises a single HCV - NS4A CD4 + T - cell 
epitope . In some cases , the T cell epitope polypeptide 
comprises 2 or more HCV - NS4A CD4 + T - cell epitopes . In 
some cases , the T cell epitope polypeptide comprises one or 
more HCV CD8 + T cell epitopes . In some cases , the T cell 
epitope polypeptide comprises a single HCV - NS4A CD8 + 
T - cell epitope . In some cases , the T cell epitope polypeptide 
comprises 2 or more HCV - NS4A CD8 + T - cell epitopes . In 
some cases , the T cell epitope polypeptide comprises at least 
one HCV CD4 + T cell epitope and at least one HCV CD8 + 
T cell epitope . In some cases , the T cell epitope polypeptide 
comprises at least one HCV - NS4A CD4 + T cell epitope and 
at least one HCV - NS4A CD8 + T cell epitope . In some cases , 
T cell epitope polypeptide comprises 2 or more HCV - NS4A 
CD4 + T - cell epitopes and 2 or more HCV - NS4A CD8 + T - cell 
epitopes . In some cases , the T cell epitope polypeptide 
comprises 2 , 3 , 4 , or 5 HCV - NS4A CD4 + T - cell epitopes and 
2 , 3 , 4 , or 5 HCV - NS4A CD8 + T - cell epitopes . 
[ 0116 ] In some cases , the T cell epitope polypeptide 
comprises a single T - cell epitope . In some cases , the T cell 
epitope polypeptide comprises a single HCV - NS5A T - cell 
epitope . In some cases , the T cell epitope polypeptide 
comprises 2 or more T - cell epitopes . In some cases , the T 
cell epitope polypeptide comprises 2 or more HCV - NS5A 
T - cell epitopes . In some cases , the T cell epitope polypeptide 
comprises 3 or more HCV - NS5A T - cell epitopes . In some 
cases , the T cell epitope polypeptide comprises 4 or more 
HCV - NS5A T - cell epitopes . In some cases , the T cell epitope 
polypeptide comprises a single HCV - NS5A CD4 + T - cell 
epitope . In some cases , the T cell epitope polypeptide 
comprises 2 or more HCV - NS5A CD4 + T - cell epitopes . In 
some cases , the T cell epitope polypeptide comprises one or 
more HCV CD8 + T cell epitopes . In some cases , the T cell 
epitope polypeptide comprises a single HCV - NS5A CD8 + 
T - cell epitope . In some cases , the T cell epitope polypeptide 
comprises 2 or more HCV - NS5A CD8 + T - cell epitopes . In 
some cases , the T cell epitope polypeptide comprises at least 
one HCV CD4 + T cell epitope and at least one HCV CD8 + 
T cell epitope . In some cases , the T cell epitope polypeptide 
comprises at least one HCV - NS5A CD4 + T cell epitope and 
at least one HCV - NS5A CD8 + T cell epitope . In some cases , 
T cell epitope polypeptide comprises 2 or more HCV - NS5A 
CD4 + T - cell epitopes and 2 or more HCV - NS5A CD8 + T - cell 
epitopes . In some cases , the T cell epitope polypeptide 
comprises 2 , 3 , 4 , or 5 HCV - NS5A CD4 + T - cell epitopes and 
2 , 3 , 4 , or 5 HCV - NS5A CD8 + T - cell epitopes . 
[ 0117 ] In some cases , the T cell epitope polypeptide 
comprises a single T - cell epitope . In some cases , the T cell 
epitope polypeptide comprises a single HCV - NS5B T - cell 
epitope . In some cases , the T cell epitope polypeptide 
comprises 2 or more T - cell epitopes . In some cases , the T 
cell epitope polypeptide comprises 2 or more HCV - NS5B 
T - cell epitopes . In some cases , the T cell epitope polypeptide 
comprises 3 or more HCV - NS5B T - cell epitopes . In some 
cases , the T cell epitope polypeptide comprises 4 or more 
HCV - NS5B T - cell epitopes . In some cases , the T cell epitope 
polypeptide comprises a single HCV - NS5B CD4 + T - cell 
epitope . In some cases , the T cell epitope polypeptide 
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comprises 2 or more HCV - NS5B CD4 + T - cell epitopes . In 
some cases , the T cell epitope polypeptide comprises one or 
more HCV CD8 + T cell epitopes . In some cases , the T cell 
epitope polypeptide comprises a single HCV - NS5B CD8 + 
T - cell epitope . In some cases , the T cell epitope polypeptide 
comprises 2 or more HCV - NS5B CD8 + T - cell epitopes . In 
some cases , the T cell epitope polypeptide comprises at least 
one HCV CD4 + T cell epitope and at least one HCV CD8 + 
T cell epitope . In some cases , the T cell epitope polypeptide 
comprises at least one HCV - NS5B CD4 + T cell epitope and 
at least one HCV - NS5B CD8 + T cell epitope . In some cases , 
T cell epitope polypeptide comprises 2 or more HCV - NS5B 
CD4 + T - cell epitopes and 2 or more HCV - NS5B CD8 + T - cell 
epitopes . In some cases , the T cell epitope polypeptide 
comprises 2 , 3 , 4 , or 5 HCV - NS5B CD4 + T - cell epitopes and 
2 , 3 , 4 , or 5 HCV - NS5B CD8 + T - cell epitopes . 
[ 0118 ] In some cases , the T cell epitope polypeptide 
comprises a single T - cell epitope . In some cases , the T cell 
epitope polypeptide comprises a single HCV - core T - cell 
epitope . In some cases , the T cell epitope polypeptide 
comprises 2 or more T - cell epitopes . In some cases , the T 
cell epitope polypeptide comprises 2 or more HCV - core 
T - cell epitopes . In some cases , the T cell epitope polypeptide 
comprises 3 or more HCV - core T - cell epitopes . In some 
cases , the T cell epitope polypeptide comprises 4 or more 
HCV - core T - cell epitopes . In some cases , the T cell epitope 
polypeptide comprises a single HCV - core CD4 + T - cell 
epitope . In some cases , the T cell epitope polypeptide 
comprises 2 or more HCV - core CD4 + T - cell epitopes . In 
some cases , the T cell epitope polypeptide comprises one or 
more HCV CD8 + T cell epitopes . In some cases , the T cell 
epitope polypeptide comprises a single HCV - core CD8 + 
T - cell epitope . In some cases , the T cell epitope polypeptide 
comprises 2 or more HCV - core CD8 + T - cell epitopes . In 
some cases , the T cell epitope polypeptide comprises at least 
one HCV CD4 + T cell epitope and at least one HCV CD8 + 
T cell epitope . In some cases , the T cell epitope polypeptide 
comprises at least one HCV - core CD4 + T cell epitope and at 
least one HCV - core CD8 + T cell epitope . In some cases , T 
cell epitope polypeptide comprises 2 or more HCV - core 
CD4 + T - cell epitopes and 2 or more HCV - core CD8 + T - cell 
epitopes . In some cases , the T cell epitope polypeptide 
comprises 2 , 3 , 4 , or 5 HCV - core CD4 + T - cell epitopes and 
2 , 3 , 4 , or 5 HCV - core CD8 + T - cell epitopes . 
[ 0119 ] In some cases , the T cell epitope polypeptide 
comprises a single T - cell epitope . In some cases , the T cell 
epitope polypeptide comprises a single HCV - p7 T - cell 
epitope . In some cases , the T cell epitope polypeptide 
comprises 2 or more T - cell epitopes . In some cases , the T 
cell epitope polypeptide comprises 2 or more HCV - p7 T - cell 
epitopes . In some cases , the T cell epitope polypeptide 
comprises 3 or more HCV - p7 T - cell epitopes . In some cases , 
the T cell epitope polypeptide comprises 4 or more HCV - p7 
T - cell epitopes . In some cases , the T cell epitope polypeptide 
comprises a single HCV - p7 CD4 + T - cell epitope . In some 
cases , the T cell epitope polypeptide comprises 2 or more 
HCV - core CD4 + T - cell epitopes . In some cases , the T cell 
epitope polypeptide comprises one or more HCV CD8 + T 
cell epitopes . In some cases , the T cell epitope polypeptide 
comprises a single HCV - p7 CD8 + T - cell epitope . In some 
cases , the T cell epitope polypeptide comprises 2 or more 
HCV - p7 CD8 + T - cell epitopes . In some cases , the T cell 
epitope polypeptide comprises at least one HCV CD4 + T cell 
epitope and at least one HCV CD8 + T cell epitope . In some 

cases , the T cell epitope polypeptide comprises at least one 
HCV - p7 CD4 + T cell epitope and at least one HCV - p7 CD8 + 
T cell epitope . In some cases , T cell epitope polypeptide 
comprises 2 or more HCV - p7 CD4 + T - cell epitopes and 2 or 
more HCV - p7 CD8 + T - cell epitopes . In some cases , the 
T - cell epitope polypeptide comprises 2 , 3 , 4 , or 5 HCV - p7 
CD4 + T - cell epitopes and 2 , 3 , 4 , or 5 HCV - p7 CD8 + T - cell 
epitopes . 
[ 0120 ] In some cases , the T cell epitope polypeptide 
comprises 1 , 2 , 3 , 4 , 5 , 6 , 7 , 8 , 9 , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 
17 , 18 , 19 , 20 , 21 , 22 , 23 , 24 , 25 , 26 , 27 , 28 , 29 , 30 , 31 , 32 , 
33 , 34 , 35 , 36 , 37 , 38 , 39 , 40 , 41 , 42 , 43 , 44 , 45 , 46 , 47 , 48 , 
49 , 50 , 51 , 52 , 53 , 54 , 55 , 56 , 57 , 58 , 59 , 60 , 61 , 62 , or 63 , 
of the T - cell epitopes set out in FIG . 9A - 9B . In some cases , 
the T cell epitope polypeptide comprises from 1 to 3 , from 
3 to 5 , from 5 to 10 , from 10 to 15 , from 15 to 20 , from 20 
to 25 , or from 25 to 30 of the T - cell epitopes set out in FIG . 
9A - 9B . For example , in some cases , the T cell epitope 
polypeptide comprises the T - cell epitopes designated NS3 - 3 , 
NS3 - 4 , and NS3 - 11 in FIG . 9A - 9B and FIG . 11A - 11N . As 
another example , in some cases , the T cell epitope polypep 
tide comprises the T - cell epitopes designated NS2 - 1 , NS2 - 2 , 
NS2 - 3 , NS2 - 7 , and NS2 - 8 in FIG . 9A - 9B and FIG . 11A 
11N . As another example , in some cases , the T cell epitope 
polypeptide comprises the T - cell epitopes designated NS3 - 3 , 
NS3 - 4 , NS3 - 5 , and NS3 - 11 in FIG . 9A - 9B and FIG . 11A 
11N . As another example , in some cases , the T cell epitope 
polypeptide comprises the T - cell epitopes designated NS3 - 3 , 
NS3 - 4 , NS3 - 5 , NS3 - 6 , NS3 - 7 , NS3 - 11 , NS3 - 12 , and NS3 
13 in FIG . 9A - 9B and FIG . 11A - 11N . As another example , 
in some cases , the T cell epitope polypeptide comprises the 
T - cell epitopes designated NS3 - 3 , NS3 - 4 , NS3 - 5 , NS3 - 6 , 
NS3 - 7 , NS3 - 10 , NS3 - 11 , NS3 - 12 , and NS3 - 13 in FIG . 
9A - 9B and FIG . 11A - 11N . As another example , in some 
cases , the T cell epitope polypeptide comprises the T - cell 
epitopes designated Core - 1 , Core - 2 , Core - 3 , Core - 4 , Core - 5 , 
Core - 6 , Core - 7 , Core - 8 , Core - 9 , Core - 10 , Core - 11 , Core - 12 , 
Core - 13 , Core - 14 , Core - 16 , Core - 17 , Core - 18 , Core - 19 , 
Core - 20 , Core - 21 , and Core - 22 in FIG . 9A - 9B and FIG . 
11A - 11N . As another example , in some cases , the T cell 
epitope polypeptide comprises the T - cell epitopes desig 
nated NS3 - 1 , NS3 - 2 , NS3 - 3 , NS3 - 4 , NS3 - 5 , NS3 - 6 , NS3 - 7 , 
NS3 - 9 , NS3 - 10 , NS3 - 11 , NS3 - 12 , and NS3 - 13 in FIG . 
9A - 9B and FIG . 11A - 11N . As another example , in some 
cases , the T cell epitope polypeptide comprises the T - cell 
epitopes designated NS2 - 1 , NS2 - 2 , NS2 - 3 , NS2 - 4 , NS2 - 5 , 
NS2 - 6 , NS2 - 7 , NS2 - 8 , NS3 - 1 , NS3 - 2 , NS3 - 3 , NS3 - 4 , NS3 
5 , NS3 - 6 , NS3 - 7 , NS3 - 9 , NS3 - 10 , NS3 - 11 , NS3 - 12 , and 
NS3 - 13 in FIG . 9A - 9B and FIG . 11A - 11N . As another 
example , in some cases , the T cell epitope polypeptide 
comprises the T - cell epitopes designated NS3 - 1 , NS3 - 2 , 
NS3 - 3 , NS3 - 4 , NS3 - 5 , NS3 - 6 , NS3 - 7 , NS3 - 8 , NS3 - 9 , NS3 
10 , NS3 - 11 , NS3 - 12 , NS3 - 13 , NS3 - 14 , NS4a - 1 , NS4b - 1 , 
NS4b - 2 , NS4b - 3 , NS4b - 4 , NS4b - 5 , NS4b - 6 , NS4b - 7 , NS4b 
8 , NS4b - 9 , and NS4b - 10 in FIG . 9A - 9B and FIG . 11A - 11N . 
As another example , in some cases , the T cell epitope 
polypeptide comprises the T - cell epitopes designated NS3 - 1 , 
NS3 - 2 , NS3 - 3 , NS3 - 4 , NS3 - 5 , NS3 - 6 , NS3 - 7 , NS3 - 8 , NS3 
9 , NS3 - 10 , NS3 - 11 , NS3 - 12 , NS3 - 13 , NS3 - 14 , NS4a - 1 , 
NS4b - 1 , NS4b - 2 , NS4b - 3 , NS46 - 4 , NS46 - 5 , NS4b - 6 , NS4b 
7 , NS46 - 8 , NS4b - 9 , NS46 - 10 , NS5a - 1 , NS5a - 2 , NS5b - 1 , 
and NS5b - 2 in FIG . 9A - 9B and FIG . 11A - 11N . In some 
cases , the T - cell epitopes are contiguous . In some cases , any 
two T - cell epitopes are separated by linkers ( e . g . , a linker 
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having a length of from 1 amino acid to about 50 amino 
acids , e . g . , from 1 amino acid to 5 amino acids ( aa ) , from 5 
aa to 10 aa , from 10 aa to 15 aa , from 15 aa to 20 aa , from 
20 aa to 25 aa , from 25 aa to 30 aa , from 30 aa to 40 aa , or 
from 40 aa to 50 aa ) . 
[ 0121 ] In some cases , the T cell epitope polypeptide 
comprises at least one HCV CD4 + T cell epitope and at least 
one HCV CD8 + T cell epitope , where epitopes are conserved 
among HCV genotypes 1 and 2 . In some cases , the T cell 
epitope polypeptide comprises at least one HCV CD4 + T cell 
epitope and at least one HCV CD8 + T cell epitope , where 
epitopes are conserved among HCV genotypes 1 and 3 . In 
some cases , the T cell epitope polypeptide comprises at least 
one HCV CD4 + T cell epitope and at least one HCV CD8 + 
T cell epitope , where epitopes are conserved among HCV 
genotypes 1 , 2 , and 3 . In some cases , the T cell epitope 
polypeptide comprises at least one HCV CD4 + T cell epitope 
and at least one HCV CD8 + T cell epitope , where epitopes 
are conserved among HCV genotypes 1 , 2 , 3 , and 7 . In some 
cases , the T cell epitope polypeptide comprises at least one 
HCV CD4 + T cell epitope and at least one HCV CD8 + T cell 
epitope , where epitopes are conserved among HCV geno 
types 1 - 7 . 
[ 0122 ] The T cell epitope polypeptide can have a length of 
from about 10 amino acids to about 2000 amino acids ; e . g . , 
the T cell epitope polypeptide can have a length of from 10 
amino acids ( aa ) to 15 aa , from 15 aa to 20 aa , from 20 aa 
to 25 aa , from 25 aa to 50 aa , from 50 aa to 75 aa , from 75 
aa to 100 aa , from 100 aa to 150 aa , from 150 aa to 200 aa , 
from 200 aa to 250 aa , from 250 aa to 300 aa , from 300 aa 
to 350 aa , from 350 aa to 400 aa , from 450 aa to 500 aa , from 
500 aa to 550 aa , from 550 aa to 600 aa , from 600 aa to 650 
aa , from 650 aa to 700 aa , from 700 aa to 750 aa , or from 
750 aa to 800 aa . The T - cell epitope polypeptide can have a 
length of from about 25 amino acids to about 2000 amino 
acids , e . g . , from about 25 amino acids ( aa ) to 50 aa , from 50 
aa to 75 aa , from 75 aa to 100 aa , from 100 aa to 150 aa , from 
150 aa to 200 aa , from 200 aa to 250 aa , from 250 aa to 300 
aa , from 300 aa to 350 aa , from 350 aa to 400 aa , from 400 
aa to 500 aa , from 500 aa to 600 aa , from 600 aa to 700 aa , 
from 700 aa to 800 aa , from 800 aa to 900 aa , from 900 aa 
to 1000 aa , from 1000 aa to 1100 aa , from 1100 aa to 1200 
aa , from 1200 aa to 1300 aa , from 1300 aa to 1400 aa , from 
1400 aa to 1500 aa , from 1500 aa to 1600 aa , from 1600 aa 
to 1700 aa , from 1700 aa to 1800 aa , from 1800 aa to 1900 
aa , or from 1900 aa to 2000 aa . The T - cell epitope polypep 
tide can have a length of from about 25 amino acids to about 
3000 amino acids , e . g . , from about 25 amino acids ( aa ) to 50 
aa , from 50 aa to 75 aa , from 75 aa to 100 aa , from 100 aa 
to 150 aa , from 150 aa to 200 aa , from 200 aa to 250 aa , from 
250 aa to 300 aa , from 300 aa to 350 aa , from 350 aa to 400 
aa , from 400 aa to 500 aa , from 500 aa to 600 aa , from 600 
aa to 700 aa , from 700 aa to 800 aa , from 800 aa to 900 aa , 
from 900 aa to 1000 aa , from 1000 aa to 1100 aa , from 1100 
aa to 1200 aa , from 1200 aa to 1300 aa , from 1300 aa to 1400 
aa , from 1400 aa to 1500 aa , from 1500 aa to 1600 aa , from 
1600 aa to 1700 aa , from 1700 aa to 1800 aa , from 1800 aa 
to 1900 aa , from 1900 aa to 2000 aa , from 2000 aa to 2250 
aa , from 2250 aa to 2500 aa , from 2500 aa to 2750 aa , or 
from 2750 aa to 3000 aa . 
0123 ] The T cell epitope polypeptide can have a length of 
from about 25 amino acids to about 800 amino acids , e . g . , 
from about 25 amino acids ( aa ) to 50 aa , from 50 aa to 75 
aa , from 75 aa to 100 aa , from 100 aa to 150 aa , from 150 

aa to 200 aa , from 200 aa to 250 aa , from 250 aa to 300 aa , 
from 300 aa to 350 aa , from 350 aa to 400 aa , from 450 aa 
to 500 aa , from 500 aa to 550 aa , from 550 aa to 600 aa , from 
600 aa to 650 aa , from 650 aa to 700 aa , from 700 aa to 750 
aa , or from 750 aa to 800 aa . The T - cell epitope polypeptide 
can have a length of from about 25 amino acids to about 400 
amino acids , e . g . , from about 25 amino acids ( aa ) to 50 aa , 
from 50 aa to 75 aa , from 75 aa to 100 aa , from 100 aa to 
150 aa , from 150 aa to 200 aa , from 200 aa to 250 aa , from 
250 aa to 300 aa , from 300 aa to 350 aa , or from 350 aa to 
400 aa . The T - cell epitope polypeptide can have a length of 
25 amino acids ( aa ) , 26 aa , 27 aa , 28 aa , 29 aa , 30 aa , 31 aa , 
32 aa , 33 aa , 34 aa , 35 aa , 36 aa , 37 aa , 38 aa , 39 aa , 40 aa , 
41 aa , 42 aa , 43 aa , 44 aa , 45 aa , 46 aa , 47 aa , 48 aa , 49 aa , 
or 50 aa . The T cell epitope polypeptide can have a length 
of from about 100 amino acids ( aa ) to 800 aa , e . g . , from 100 
aa to 150 aa , from 150 aa to 200 aa , from 200 aa to 250 aa , 
from 250 aa to 300 aa , from 300 aa to 350 aa , from 350 aa 
to 400 aa , from 450 aa to 500 aa , from 500 aa to 550 aa , from 
550 aa to 600 aa , from 600 aa to 650 aa , from 650 aa to 700 
aa , from 700 aa to 750 aa , or from 750 aa to 800 aa . The T 
cell epitope polypeptide can have a length of from 25 aa to 
30 aa . The T cell epitope polypeptide can have a length of 
from 30 aa to 40 aa . The T cell epitope polypeptide can have 
a length of from 40 aa to 50 aa . The T - cell epitope poly 
peptide can have a length of from 50 aa to 60 aa ( e . g . , 50 aa , 
51 aa , 52 , aa , 53 aa , 54 aa , 55 aa , 56 aa , 57 aa , 58 aa , 59 aa , 
or 60 aa ) . The T cell epitope polypeptide can have a length 
of from 60 aa to 70 aa . The T cell epitope polypeptide can 
have a length of from 65 aa to 75 aa ( e . g . , 65 , 66 , 67 , 68 , 69 , 
70 , 71 , 72 , 7 , 74 , or 75 aa ) . The T cell epitope polypeptide 
can have a length of 70 aa . The T cell epitope polypeptide 
can have a length of from 70 aa to 80 aa . The T cell epitope 
polypeptide can have a length of from 80 aa to 90 aa . The 
T cell epitope polypeptide can have a length of from 90 aa 
to 100 aa . The T cell epitope polypeptide can have a length 
of from 100 aa to 105 aa ( e . g . , 100 , 101 , 102 , 103 , 104 , 105 , 
106 , 107 , 108 , 109 , or 110 aa ) . The T cell epitope polypep 
tide can have a length of 100 aa . The T cell epitope 
polypeptide can have a length of from 10 amino acids ( aa ) 
to 50 aa ; e . g . , from 10 aa to 15 aa , from 15 aa to 20 aa , from 
20 aa to 25 aa , from 25 aa to 30 aa , from 30 aa to 35 aa , from 
35 aa to 40 aa , from 40 aa to 45 aa , or from 45 aa to 50 aa . 
The T cell epitope polypeptide can have a length of from 10 
amino acids ( aa ) to 20 aa , e . g . , 10 , 11 , 12 , 13 , 14 , 15 , 16 , 17 , 
18 , 19 , or 20 aa . 

HCV NS3 T - Cell Epitopes 
[ 0124 ] In some cases , the T cell epitope polypeptide 
present in an immunogenic composition of the present 
disclosure includes one or more T - cell epitopes present in an 
HCV NS3 polypeptide . Examples of T - cell epitopes present 
in NS3 polypeptides are depicted in FIG . 11A - 11N , FIG . 9B , 
and FIG . 10A - 10B . 
[ 0125 ] The T cell epitope polypeptide can comprise an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to the following amino acid 
sequence : AIPLEVIKGGRHLIFCHSKKKCDELAAKL 
( SEQ ID NO : 85 ) . AIPLEVIKGGRHLIFCHSKKKCDE 
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LAAKL ( SEQ ID NO : 85 ) is referred to in FIG . 10A as 
“ TP29 . ” In some cases , the T cell epitope polypeptide 
comprises an amino acid sequence having at least about 
20 % , at least about 25 % , at least about 30 % , at least about 
35 % , at least about 40 % , at least about 45 % , at least about 
50 % , at least about 60 % , at least about 70 % , at least about 
75 % , at least about 80 % , at least about 85 % , at least about 
90 % , at least about 95 % , at least about 98 % , at least about 
99 % , or 100 % , amino acid sequence identity to the follow 
ing amino acid sequence : AIPLEVIKGGRHLIFCHSKK 
KCDELAAKL ( SEQ ID NO : 85 ) ; and has a length of from 
25 aa to 35 aa ( e . g . , 25 aa , 26 aa , 27 aa , 28 aa , 29 aa , 30 aa , 
31 aa , 32 aa , 33 aa , 34 aa , or 35 aa ) . In some cases , the T cell 
epitope polypeptide comprises an amino acid sequence 
having at least about 20 % , at least about 25 % , at least about 
30 % , at least about 35 % , at least about 40 % , at least about 
45 % , at least about 50 % , at least about 60 % , at least about 
70 % , at least about 75 % , at least about 80 % , at least about 
85 % , at least about 90 % , at least about 95 % , at least about 
98 % , at least about 99 % , or 100 % , amino acid sequence 
identity to the following amino acid sequence : AIPLEVIK 
GGRHLIFCHSKKKCDELAAKL ( SEQ ID NO : 85 ) ; and 
has a length of 29 amino acids . Such a polypeptide can 
include NS3 T - cell epitopes designated NS3 - 3 , NS3 - 4 , and 
NS3 - 11 in FIG . 9B and FIG . 11A - 11N . 
[ 0126 ] The T cell epitope polypeptide can comprise an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to the following amino acid 
sequence : AIPLEVIKGGRHLIFCHSKKKCDELAAK 
LVALGINAVAYYRGLDVSVIPTSG ( SEQ ID NO : 87 ) . 
AIPLEVIKGGRHLIFCHSKKKCDELAAKLVALGI 
NAVAYYRGLDVSVIPTSG ( SEQ ID NO : 87 ) is referred to 
in FIG . 10A as “ TP52 . ” In some cases , the T cell epitope 
polypeptide comprises an amino acid sequence having at 
least about 20 % , at least about 25 % , at least about 30 % , at 
least about 35 % , at least about 40 % , at least about 45 % , at 
least about 50 % , at least about 60 % , at least about 70 % , at 
least about 75 % , at least about 80 % , at least about 85 % , at 
least about 90 % , at least about 95 % , at least about 98 % , at 
least about 99 % , or 100 % , amino acid sequence identity to 
the following amino acid sequence : AIPLEVIKG 
GRHLIFCHSKKKCDELAAKLVALGINAVAYYRGLD 
VSVIPTSG ( SEQ ID NO : 87 ) ; and has a length of from 45 
amino acids to 60 amino acids ( e . g . , 45 aa , 46 aa , 47 aa , 48 
aa , 49 aa , 50 aa , 51 aa , 52 aa , 53 aa , 54 aa , 55 aa , 56 aa , 57 
aa , 58 aa , 59 aa , or 60 aa ) . In some cases , the T cell epitope 
polypeptide comprises an amino acid sequence having at 
least about 20 % , at least about 25 % , at least about 30 % , at 
least about 35 % , at least about 40 % , at least about 45 % , at 
least about 50 % , at least about 60 % , at least about 70 % , at 
least about 75 % , at least about 80 % , at least about 85 % , at 
least about 90 % , at least about 95 % , at least about 98 % , at 
least about 99 % , or 100 % , amino acid sequence identity to 
the following amino acid sequence : AIPLEVIKG 
GRHLIFCHSKKKCDELAAKLVALGINAVAYYRGLD 
VSVIPTSG ( SEQ ID NO : 87 ) ; and has a length of 52 amino 
acids . Such a polypeptide can include NS3 T - cell epitopes 
designated NS3 - 3 , NS3 - 4 , NS3 - 5 , and NS3 - 11 in FIG . 9B 
and FIG . 11A - 11N . 

[ 0127 ] The T cell epitope polypeptide can comprise an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to the following amino acid 
sequence : KGGRHLIFCHSKKKCDELAAKLVALGI 
NAVAYYRGLDVSVIPTSGDVVVVATDALMTG FTGD 
FDSVIDCN ( SEQ ID NO : 88 ) ; and has a length of from 65 
amino acids to 80 amino acids ( e . g . , 65 aa , 66 aa , 67 aa , 68 
aa , 69 aa , 70 aa , 71 aa , 72 aa , 73 aa , 74 aa , 75 aa , 76 aa , 77 
aa , 78 aa , 79 aa , or 80 aa ) . KGGRHLIFCHSKKKCDE 
LAAKLVALGINAVAYYRGLDVSVIPTSGDVVVVAT 
DALMTG FTGDFDSVIDCN ( SEQ ID NO : 88 ) is referred 
to in FIG . 10A as “ TP70 . " 
0128 ] In some cases , the T cell epitope polypeptide 
comprises an amino acid sequence having at least about 
20 % , at least about 25 % , at least about 30 % , at least about 
35 % , at least about 40 % , at least about 45 % , at least about 
50 % , at least about 60 % , at least about 70 % , at least about 
75 % , at least about 80 % , at least about 85 % , at least about 
90 % , at least about 95 % , at least about 98 % , at least about 
99 % , or 100 % , amino acid sequence identity to the follow 
ing amino acid sequence : KGGRHLIFCHSKKKCDE 
LAAKLVALGINAVAYYRGLDVSVIPTSGDVVVVAT 
DALMTG FTGDFDSVIDCN ( SEQ ID NO : 88 ) ; and has a 
length of 70 amino acids . Such a polypeptide can include 
NS3 T - cell epitopes designated NS3 - 3 , NS3 - 4 , NS3 - 5 , NS3 
6 , NS3 - 7 , NS3 - 11 , NS3 - 12 , and NS3 - 13 in FIG . 9B and FIG . 
11A - 11N . 
10129 ] The T cell epitope polypeptide can comprise an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to the following amino acid 
sequence : VALSTTGEIPFYGKAIPLEVIKGGRHLIFCHS 
KKKCDELAAKLVALGINAVAYYRGLDVS VIPTSGDV 
VVVATDALMTGFTGDFDSVIDCNTCVTQTVDF ( SEQ 
ID NO : 89 ) ; and has a length of from 95 amino acids ( aa ) to 
105 aa ( e . g . , 95 aa , 96 aa , 97 aa , 98 aa , 99 aa , 100 aa , 101 
aa , 102 aa , 103 aa , 104 aa , or 105 aa ) . VALSTTGEIPFYG 
KAIPLEVIKGGRHLIFCHSKKKCDELAAKLVALGI 
NAVAYYRGLDVS VIPTSGDVVVVATDALMTGFTGD 
FDSVIDCNTCVTQTVDF ( SEQ ID NO : 89 ) is referred to 
in FIG . 10A as “ TP100 . ” 
( 0130 ] In some cases , the T cell epitope polypeptide 
comprises an amino acid sequence having at least about 
20 % , at least about 25 % , at least about 30 % , at least about 
35 % , at least about 40 % , at least about 45 % , at least about 
50 % , at least about 60 % , at least about 70 % , at least about 
75 % , at least about 80 % , at least about 85 % , at least about 
90 % , at least about 95 % , at least about 98 % , at least about 
99 % , or 100 % , amino acid sequence identity to the follow 
ing amino acid sequence : VALSTTGEIPFYGKAIPLEVIK 
GGRHLIFCHSKKKCDELAAKLVALGINAVAYYR 
GLDVS 
VIPTSGDVVVVATDALMTGFTGDFDSVID 
CNTCVTQTVDF ( SEQ ID NO : 89 ) ; and has a length of 100 
amino acids . Such a polypeptide can include NS3 T - cell 
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epitopes designated NS3 - 3 , NS3 - 4 , NS3 - 5 , NS3 - 6 , NS3 - 7 , 
NS3 - 10 , NS3 - 11 , NS3 - 12 , and NS3 - 13 in FIG . 9B and FIG . 
11A - 11N . 
[ 0131 ] The T cell epitope polypeptide can comprise an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to the following amino acid 
sequence : MSTNPKPQRKTKRNTNRRPQDVKF 
PGGGQIVGGVYLLPRRGPRLGVRATRKTSERSOP 
RGRROPIPKARRPEGRTWAQPGYPWPLYGNEGCG 
WAGWLLSPRGSRPSWGPTDPRRRS RNLGK 
VIDTLTCGFADLMGYIPLVGAPLGGAARALAHGVRV 
LEDGVNYATGNLPG ( SEQ ID NO : 90 ) ; and has a length 
of from 171 amino acids ( aa ) to 180 aa ( e . g . , 171 aa , 172 aa , 
173 aa , 174 aa , 175 aa , 176 aa , 177 aa , 178 aa , 179 aa , or 180 
aa . MSTNPKPQRKTKRNTNRRPQDVKFPGGGQIVG 
GVYLLPRRGPRLGVRATRKTSERSOPRGRROPIP 
KARRPEGRTWAQPGYPWPLYGNEGCGWAGWLL 
SPRGSRPSWGPTDPRRRS 
RNLGKVIDTLTCGFADLMGYIPLVGAPLGGAARAL 
AHGVRVLEDGVNYATGNLPG ( SEQ ID NO : 90 ) is 
referred to in FIG . 10A as " TP171 . 
[ 0132 ] In some cases , the T cell epitope polypeptide 
comprises an amino acid sequence having at least about 
20 % , at least about 25 % , at least about 30 % , at least about 
35 % , at least about 40 % , at least about 45 % , at least about 
50 % , at least about 60 % , at least about 70 % , at least about 
75 % , at least about 80 % , at least about 85 % , at least about 
90 % , at least about 95 % , at least about 98 % , at least about 
99 % , or 100 % , amino acid sequence identity to the follow 
ing amino acid sequence : MSTNPKPQRKTKRN - 
TNRRPQDVKFPGGGQIVGGVYLLPRRGPRL 
GVRATRKTSERSQP 
RGRROPIPKARRPEGRTWAQPGYPWPLYGNEGCG 
WAGWLLSPRGSRPSWGPTDPRRRS RNLGK 
VIDTLTCGFADLMGYIPLVGAPLGGAARALAHGVRV 
LEDGVNYATGNLPG ( SEQ ID NO : 90 ) ; and has a length 
of 171 amino acids . 
[ 0133 ] The T cell epitope polypeptide can comprise an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to the following amino acid 
sequence : MSTNPKPQRKTKRNTNRRPQDVKF 
PGGGQIVGGVYLLPRRGPRLGVRATRKTSERSOP 
RGRROPIPKARRPEGRTWAQPGYPWPLYGNEGCG 
WAGWLLSPRGSRPSWGPTDPRRRS RNLGK 
VIDTLTCGFADLMGYIPLVGAPLGGAARALAHGVRV 
LEDGVNYATGNLPGCSF SIFLLALLSCLTVPASA ( SEQ 
ID NO : 129 ) ; and has a length of from 190 amino acids ( aa ) 
to 200 aa ( e . g . , 190 aa , 191 aa , 192 aa , 193 aa , 194 aa , 195 
aa , 196 aa , 197 aa , 198 aa , 199 aa , or 200 aa . 
[ 0134 ] In some cases , the T cell epitope polypeptide 
comprises an amino acid sequence having at least about 
20 % , at least about 25 % , at least about 30 % , at least about 
35 % , at least about 40 % , at least about 45 % , at least about 
50 % , at least about 60 % , at least about 70 % , at least about 

75 % , at least about 80 % , at least about 85 % , at least about 
90 % , at least about 95 % , at least about 98 % , at least about 
99 % , or 100 % , amino acid sequence identity to the follow 
ing amino acid sequence : MSTNPKPQRKTKRN 
TNRRPODVKFPGGGQIVGGVYLLPRRGPRL 
GVRATRKTSERSQP 
RGRROPIPKARRPEGRTWAQPGYPWPLYGNEGCG 
WAGWLLSPRGSRPSWGPTDPRRRS RNLGK 
VIDTLTCGFADLMGYIPLVGAPLGGAARALAHGVRV 
LEDGVNYATGNLPGCSF SIFLLALLSCLTVPASA ( SEO 
ID NO : 129 ) ; and has a length of 191 amino acids . 
[ 0135 ] The T cell epitope polypeptide can comprise an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to the following amino acid 
sequence : LHAPTGSGKSTKVPAAYAAQGYKVLVL 
NPSVAATLGFGAYMSKAHGIDPNIRTGVRTIT TGSPI 
TYSTYGKFLADGGCSGGAYDIIICDECHSTDATSIL 
GIGTVLDOAETAGARLVVLA 
TATPPGSVTVPHPNIEEVALSTTGEIPFYGKAIPLEVIK 
GGRHLIFCHSKKKCDELAAKLV ALGINAVAYYRGLD 
VSVIPTSGDVVVVATDALMTGFTGDFDSVIDCN ( SEQ 
ID NO : 91 ) ; and has a length of from 215 amino acids ( aa ) 
to 235 aa ( e . g . , 215 aa , 216 aa , 217 11 , 218 aa , 219 aa , 220 
aa , 221 aa , 222 aa , 223 aa , 224 aa , 225 aa , 226 aa , 227 aa , 
228 aa , 229 aa , 230 aa , 231 aa , 232 aa , 233 aa , 234 aa , or 235 
aa ) . LHAPTGSGKSTKVPAAYAAQGYKVLVLNPS 
VAATLGFGAYMSKAHGIDPNIRTGVRTIT TGSPI 
TYSTYGKFLADGGCSGGAYDIIICDECHSTDATSIL 
GIGTVLDQAETAGARLVVLA 
TATPPGSVTVPHPNIEEVALSTTGEIPFYGKAIPLEVIK 
GGRHLIFCHSKKKCDELAAKLV ALGINAVAYYRGLD 
VSVIPTSGDVVVVATDALMTGFTGDFDSVIDCN ( SEQ 
ID NO : 91 ) is referred to in FIG . 10A as “ TP228 . ” 
[ 0136 ] In some cases , the T cell epitope polypeptide 
comprises an amino acid sequence having at least about 
20 % , at least about 25 % , at least about 30 % , at least about 
35 % , at least about 40 % , at least about 45 % , at least about 
50 % , at least about 60 % , at least about 70 % , at least about 
75 % , at least about 80 % , at least about 85 % , at least about 
90 % , at least about 95 % , at least about 98 % , at least about 
99 % , or 100 % , amino acid sequence identity to the follow 
ing amino acid sequence : LHAPTGSGKSTKVPAAYAAQ 
GYKVLVLNPSVAATLGFGAYMSKAHGIDPNIRTGVR 
TIT 
TGSPITYSTYGKFLADGGCSGGAYDIIICDECHSTDAT 
SILGIGTVLDQAETAGARLVVLA TATPPGSVTVPHP 
NIEEVALSTTGEIPFYGKAIPLEVIKGGRHLIFCHSKK 
KCDELAAKLV 
ALGINAVAYYRGLDVSVIPTSGDVVVVATDALMTG 
FTGDFDSVIDCN ( SEQ ID NO : 91 ) ; and has a length of 
228 amino acids . Such a polypeptide can include NS3 T - cell 
epitopes designated NS3 - 1 , NS3 - 2 , NS3 - 3 , NS3 - 4 , NS3 - 5 , 
NS3 - 6 , NS3 - 7 , NS3 - 9 , NS3 - 10 , NS3 - 11 , NS3 - 12 , and NS3 
13 in FIG . 9B and FIG . 11A - 11N . 
[ 0137 ] As another example , the T cell epitope polypeptide 
can comprise an HCV NS3 T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
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about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 1265 - 1279 of 
the amino acid sequence designated " Consensus ” in FIG . 
12A - 12L , or a corresponding HCV NS3 amino acid 
sequence of any HCV genotype ; and the HCV NS3 T - cell 
epitope can have a length of from 15 amino acids ( aa ) to 20 
amino acids ( e . g . , 15 aa , 16 aa , 17 aa , 18 aa , 19 aa , or 20 aa ) . 
[ 0138 ] As another example , the T cell epitope polypeptide 
can comprise an HCV NS3 T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 1309 - 1323 of 
the amino acid sequence designated “ Consensus ” in FIG . 
12A - 12L , or a corresponding HCV NS3 amino acid 
sequence of any HCV genotype ; and the HCV NS3 T - cell 
epitope can have a length of from 15 amino acids ( aa ) to 20 
amino acids ( e . g . , 15 aa , 16 aa , 17 aa , 18 aa , 19 aa , or 20 aa ) . 
[ 0139 ] As another example , the T cell epitope polypeptide 
can comprise an HCV NS3 T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 1401 - 1415 of 
the amino acid sequence designated “ Consensus ” in FIG . 
12A - 12L , or a corresponding HCV NS3 amino acid 
sequence of any HCV genotype ; and the HCV NS3 T - cell 
epitope can have a length of from 15 amino acids ( aa ) to 20 
amino acids ( e . g . , 15 aa , 16 aa , 17 aa , 18 aa , 19 aa , or 20 aa ) . 
[ 0140 ] As another example , the T cell epitope polypeptide 
can comprise an HCV NS3 T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 1402 - 1412 of 
the amino acid sequence designated “ Consensus ” in FIG . 
12A - 12L , or a corresponding HCV NS3 amino acid 
sequence of any HCV genotype ; and the HCV NS3 T - cell 
epitope can have a length of from 11 amino acids ( aa ) to 16 
amino acids ( e . g . , 11 aa , 12 aa , 13 aa , 14 aa , 15 aa , or 16 aa ) . 
[ 0141 ] As another example , the T cell epitope polypeptide 
can comprise an HCV NS3 T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 1429 - 1439 of 
the amino acid sequence designated “ Consensus ” in FIG . 
12A - 12L , or a corresponding HCV NS3 amino acid 
sequence of any HCV genotype ; and the HCV NS3 T - cell 

epitope can have a length of from 11 amino acids ( aa ) to 16 
amino acids ( e . g . , 11 aa , 12 aa , 13 aa , 14 aa , 15 aa , or 16 aa ) . 
[ 0142 ] As another example , the T cell epitope polypeptide 
can comprise an HCV NS3 T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 1450 - 1464 of 
the amino acid sequence designated “ Consensus ” in FIG . 
12A - 12L , or a corresponding HCV NS3 amino acid 
sequence of any HCV genotype ; and the HCV NS3 T - cell 
epitope can have a length of from 15 amino acids ( aa ) to 20 
amino acids ( e . g . , 15 aa , 16 aa , 17 aa , 18 aa , 19 aa , or 20 aa ) . 
[ 0143 ] As another example , the T cell epitope polypeptide 
can comprise an HCV NS3 T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 1453 - 1467 of 
the amino acid sequence designated “ Consensus ” in FIG . 
12A - 12L , or a corresponding HCV NS3 amino acid 
sequence of any HCV genotype ; and the HCV NS3 T - cell 
epitope can have a length of from 15 amino acids ( aa ) to 20 
amino acids ( e . g . , 15 aa , 16 aa , 17 aa , 18 aa , 19 aa , or 20 aa ) . 
[ 0144 ] As another example , the T cell epitope polypeptide 
can comprise an HCV NS3 T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 1577 - 1591 of 
the amino acid sequence designated “ Consensus ” in FIG . 
12A - 12L , or a corresponding HCV NS3 amino acid 
sequence of any HCV genotype ; and the HCV NS3 T - cell 
epitope can have a length of from 15 amino acids ( aa ) to 20 
amino acids ( e . g . , 15 aa , 16 aa , 17 aa , 18 aa , 19 aa , or 20 aa ) . 
[ 0145 ] As another example , the T cell epitope polypeptide 
can comprise an HCV NS3 T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 1306 - 1314 of 
the amino acid sequence designated “ Consensus ” in FIG . 
12A - 12L , or a corresponding HCV NS3 amino acid 
sequence of any HCV genotype ; and the HCV NS3 T - cell 
epitope can have a length of from 9 amino acids ( aa ) to 15 
amino acids ( e . g . , 9 aa , 10 aa , 11 aa , 12 aa , 13 aa , 14 aa , or 
15 aa ) . 
[ 0146 ] As another example , the T cell epitope polypeptide 
can comprise an HCV NS3 T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
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the amino acid sequence designated “ Consensus ” in FIG . 
12A - 12L , or a corresponding HCV NS3 amino acid 
sequence of any HCV genotype ; and the HCV NS3 T - cell 
epitope can have a length of from 9 amino acids ( aa ) to 15 
amino acids ( e . g . , 9 aa , 10 aa , 11 aa , 12 aa , 13 aa , 14 aa , or 
15 aa ) . 

about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % 
amino acid sequence identity to amino acids 1387 - 1394 of 
the amino acid sequence designated " Consensus ” in FIG . 
12A - 12L , or a corresponding HCV NS3 amino acid 
sequence of any HCV genotype ; and the HCV NS3 T - cell 
epitope can have a length of from 1 amino acids ( aa ) to 15 
amino acids ( e . g . , 8 aa , 9 aa , 10 aa , 11 aa , 12 aa , 13 aa , 14 
aa , or 15 aa ) . 
[ 0147 ] As another example , the T cell epitope polypeptide 
can comprise an HCV NS3 T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 1405 - 1413 of 
the amino acid sequence designated “ Consensus ” in FIG . 
12A - 12L , or a corresponding HCV NS3 amino acid 
sequence of any HCV genotype ; and the HCV NS3 T - cell 
epitope can have a length of from 9 amino acids ( aa ) to 15 
amino acids ( e . g . , 9 aa , 10 aa , 11 aa , 12 aa , 13 aa , 14 aa , or 
15 aa ) . 
[ 0148 ] As another example , the T cell epitope polypeptide 
can comprise an HCV NS3 T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 1450 - 1458 of 
the amino acid sequence designated “ Consensus ” in FIG . 
12A - 12L , or a corresponding HCV NS3 amino acid 
sequence of any HCV genotype ; and the HCV NS3 T - cell 
epitope can have a length of from 9 amino acids ( aa ) to 15 
amino acids ( e . g . , 9 aa , 10 aa , 11 aa , 12 aa , 13 aa , 14 aa , or 
15 aa ) . 
[ 0149 ] As another example , the T cell epitope polypeptide 
can comprise an HCV NS3 T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 1457 - 1465 of 
the amino acid sequence designated “ Consensus ” in FIG . 
12A - 12L , or a corresponding HCV NS3 amino acid 
sequence of any HCV genotype ; and the HCV NS3 T - cell 
epitope can have a length of from 9 amino acids ( aa ) to 15 
amino acids ( e . g . , 9 aa , 10 aa , 11 aa , 12 aa , 13 aa , 14 aa , or 
15 aa ) . 
[ 0150 ] As another example , the T cell epitope polypeptide 
can comprise an HCV NS3 T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 1610 - 1618 of 

HCV NS2 T - Cell Epitopes 
[ 0151 ] In some cases , the T cell epitope polypeptide 
present in an immunogenic composition of the present 
disclosure includes one or more T - cell epitopes present in an 
HCV NS2 polypeptide . Examples of T - cell epitopes present 
in NS2 polypeptides are depicted in FIG . 11A - 11N , and FIG . 
9A . 
[ 0152 ] For example , the T cell epitope polypeptide can 
comprise an NS2 T cell epitope comprising an amino acid 
sequence having at least about 20 % , at least about 25 % , at 
least about 30 % , at least about 35 % , at least about 40 % , at 
least about 45 % , at least about 50 % , at least about 60 % , at 
least about 70 % , at least about 75 % , at least about 80 % , at 
least about 85 % , at least about 90 % , at least about 95 % , at 
least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to amino acids 955 - 974 of the amino acid 
sequence designated “ Consensus ” in FIG . 12A - 12L , or a 
corresponding HCV NS2 amino acid sequence of any HCV 
genotype ; and the NS2 T cell epitope can have a length of 
from 20 amino acids ( aa ) to 25 amino acids ( e . g . , 20 aa , 21 
aa , 22 aa , 23 aa , 24 aa , or 25 aa ) . 
[ 0153 ] As another example , the T cell epitope polypeptide 
can comprise an NS2 T cell epitope comprising an amino 
acid sequence having at least about 20 % , at least about 25 % , 
at least about 30 % , at least about 35 % , at least about 40 % , 
at least about 45 % , at least about 50 % , at least about 60 % , 
at least about 70 % , at least about 75 % , at least about 80 % , 
at least about 85 % , at least about 90 % , at least about 95 % , 
at least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to amino acids 975 - 994 of the amino acid 
sequence designated “ Consensus ” in FIG . 12A - 12L , or a 
corresponding HCV NS2 amino acid sequence of any HCV 
genotype ; and the NS2 T cell epitope can have a length of 
from 20 amino acids ( aa ) to 25 amino acids ( e . g . , 20 aa , 21 
aa , 22 aa , 23 aa , 24 aa , or 25 aa ) . 
[ 0154 ] As another example , the T cell epitope polypeptide 
can comprise an NS2 T cell epitope comprising an amino 
acid sequence having at least about 20 % , at least about 25 % , 
at least about 30 % , at least about 35 % , at least about 40 % , 
at least about 45 % , at least about 50 % , at least about 60 % , 
at least about 70 % , at least about 75 % , at least about 80 % , 
at least about 85 % , at least about 90 % , at least about 95 % , 
at least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to amino acids 985 - 1004 of the amino acid 
sequence designated “ Consensus ” in FIG . 12A - 12L , or a 
corresponding HCV NS2 amino acid sequence of any HCV 
genotype ; and the NS2 T cell epitope can have a length of 
from 20 amino acids ( aa ) to 25 amino acids ( e . g . , 20 aa , 21 
aa , 22 aa , 23 aa , 24 aa , or 25 aa ) . 
[ 0155 ] As another example , the T cell epitope polypeptide 
can comprise an NS2 T cell epitope comprising an amino 
acid sequence having at least about 20 % , at least about 25 % , 
at least about 30 % , at least about 35 % , at least about 40 % , 
at least about 45 % , at least about 50 % , at least about 60 % , 
at least about 70 % , at least about 75 % , at least about 80 % , 
at least about 85 % , at least about 90 % , at least about 95 % , 
at least about 98 % , at least about 99 % , or 100 % , amino acid 
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sequence identity to amino acids 1015 - 1034 of the amino 
acid sequence designated “ Consensus ” in FIG . 12A - 12L , or 
a corresponding HCV NS2 amino acid sequence of any 
HCV genotype ; and the NS2 T cell epitope can have a length 
of from 20 amino acids ( aa ) to 25 amino acids ( e . g . , 20 aa , 
21 aa , 22 aa , 23 aa , 24 aa , or 25 aa ) . 
[ 0156 ] As another example , the T cell epitope polypeptide 
can comprise an NS2 T cell epitope comprising an amino 
acid sequence having at least about 20 % , at least about 25 % , 
at least about 30 % , at least about 35 % , at least about 40 % , 
at least about 45 % , at least about 50 % , at least about 60 % , 
at least about 70 % , at least about 75 % , at least about 80 % , 
at least about 85 % , at least about 90 % , at least about 95 % , 
at least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to amino acids 1035 - 1054 of the amino 
acid sequence designated “ Consensus ” in FIG . 12A - 12L , or 
a corresponding HCV NS2 amino acid sequence of any 
HCV genotype ; and the NS2 T cell epitope can have a length 
of from 20 amino acids ( aa ) to 25 amino acids ( e . g . , 20 aa , 
21 aa , 22 aa , 23 aa , 24 aa , or 25 aa ) . 
[ 0157 ] As another example , the T cell epitope polypeptide 
can comprise an NS2 T cell epitope comprising an amino 
acid sequence having at least about 20 % , at least about 25 % , 
at least about 30 % , at least about 35 % , at least about 40 % , 
at least about 45 % , at least about 50 % , at least about 60 % , 
at least about 70 % , at least about 75 % , at least about 80 % , 
at least about 85 % , at least about 90 % , at least about 95 % , 
at least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to amino acids 924 - 933 of the amino acid 
sequence designated “ Consensus ” in FIG . 12A - 12L , or a 
corresponding HCV NS2 amino acid sequence of any HCV 
genotype ; and the NS2 T cell epitope can have a length of 
from 10 amino acids ( aa ) to 15 amino acids ( e . g . , 10 aa , 11 
aa , 12 aa , 13 aa , 14 aa , or 15 aa ) . 
[ 0158 ] As another example , the T cell epitope polypeptide 
can comprise an NS2 T cell epitope comprising an amino 
acid sequence having at least about 20 % , at least about 25 % , 
at least about 30 % , at least about 35 % , at least about 40 % , 
at least about 45 % , at least about 50 % , at least about 60 % , 
at least about 70 % , at least about 75 % , at least about 80 % , 
at least about 85 % , at least about 90 % , at least about 95 % , 
at least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to amino acids 961 - 970 of the amino acid 
sequence designated “ Consensus ” in FIG . 12A - 12L , or a 
corresponding HCV NS2 amino acid sequence of any HCV 
genotype ; and the NS2 T cell epitope can have a length of 
from 10 amino acids ( aa ) to 15 amino acids ( e . g . , 10 aa , 11 
aa , 12 aa , 13 aa , 14 aa , or 15 aa ) . 
[ 0159 ] As another example , the T cell epitope polypeptide 
can comprise an NS2 T cell epitope comprising an amino 
acid sequence having at least about 20 % , at least about 25 % , 
at least about 30 % , at least about 35 % , at least about 40 % , 
at least about 45 % , at least about 50 % , at least about 60 % , 
at least about 70 % , at least about 75 % , at least about 80 % , 
at least about 85 % , at least about 90 % , at least about 95 % , 
at least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to amino acids 989 - 997 of the amino acid 
sequence designated “ Consensus ” in FIG . 12A - 12L , or a 
corresponding HCV NS2 amino acid sequence of any HCV 
genotype ; and the NS2 T cell epitope can have a length of 
from 9 amino acids ( aa ) to 15 amino acids ( e . g . , 9 aa , 10 aa , 
11 aa , 12 aa , 13 aa , 14 aa , or 15 aa ) . 
[ 0160 ] In some cases , the T cell epitope polypeptide 
comprises an amino acid sequence having at least about 

20 % , at least about 25 % , at least about 30 % , at least about 
35 % , at least about 40 % , at least about 45 % , at least about 
50 % , at least about 60 % , at least about 70 % , at least about 
75 % , at least about 80 % , at least about 85 % , at least about 
90 % , at least about 95 % , at least about 98 % , at least about 
99 % , or 100 % , amino acid sequence identity to a contiguous 
stretch of from 10 amino acids ( aa ) to 50 aa ( e . g . , from 10 
aa to 25 aa , or from 25 aa to 50 aa ) of amino acids 955 - 1004 
of the amino acid sequence designated “ Consensus ” in FIG . 
12A - 12L , or a corresponding HCV NS2 amino acid 
sequence of any HCV genotype ; and has a length of from 10 
amino acids ( aa ) to 25 aa , or from 25 aa to 50 aa . In some 
cases , the T - cell epitope polypeptide comprises an amino 
acid sequence having at least about 20 % , at least about 25 % , 
at least about 30 % , at least about 35 % , at least about 40 % , 
at least about 45 % , at least about 50 % , at least about 60 % , 
at least about 70 % , at least about 75 % , at least about 80 % , 
at least about 85 % , at least about 90 % , at least about 95 % , 
at least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to amino acids 955 - 1004 of the amino acid 
sequence designated “ Consensus ” in FIG . 12A - 12L , or a 
corresponding HCV NS2 amino acid sequence of any HCV 
genotype ; and has a length of about 50 amino acids . 
[ 0161 ] In some cases , the T cell epitope polypeptide 
comprises an amino acid sequence having at least about 
20 % , at least about 25 % , at least about 30 % , at least about 
35 % , at least about 40 % , at least about 45 % , at least about 
50 % , at least about 60 % , at least about 70 % , at least about 
75 % , at least about 80 % , at least about 85 % , at least about 
90 % , at least about 95 % , at least about 98 % , at least about 
99 % , or 100 % , amino acid sequence identity to a contiguous 
stretch of from 10 amino acids ( aa ) to 553 aa ( e . g . , from 10 
aa to 25 aa , from 25 aa to 50 aa , from 50 aa to 100 aa , from 
100 aa to 200 aa , from 200 aa to 300 aa , from 300 aa to 400 
aa , from 400 aa to 500 aa , or from 500 aa to 553 aa ) of amino 
acids 917 - 1469 of the amino acid sequence designated 
" Consensus ” in FIG . 12A - 12L , or a corresponding HCV 
NS2 and NS3 amino acid sequence of any HCV genotype ; 
and has a length of from 10 amino acids ( aa ) to 25 aa , from 
25 aa to 50 aa , from 50 aa to 100 aa , from 100 aa to 200 aa , 
from 200 aa to 300 aa , from 300 aa to 400 aa , from 400 aa 
to 500 aa , or from 500 aa to 553 aa . In some cases , the T cell 
epitope polypeptide comprises an amino acid sequence 
having at least about 20 % , at least about 25 % , at least about 
30 % , at least about 35 % , at least about 40 % , at least about 
45 % , at least about 50 % , at least about 60 % , at least about 
70 % , at least about 75 % , at least about 80 % , at least about 
85 % , at least about 90 % , at least about 95 % , at least about 
98 % , at least about 99 % , or 100 % , amino acid sequence 
identity to amino acids 917 - 1469 of the amino acid sequence 
designated “ Consensus ” in FIG . 12A - 12L , or a correspond 
ing HCV NS2 and NS3 amino acid sequence of any HCV 
genotype ; and has a length of about 553 amino acids . 
[ 0162 ] The T cell epitope polypeptide can comprise an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 0 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to the following amino acid 
sequence : LGALTGTYVYNHLTPLRDWAHNGLRDLA 
VAVEPVVFSQMETKLITWGADT ( SEQ ID NO : 86 ) . 
LGALTGTYVYNHLTPLRDWAHNGLRDLAVAVEPV 
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VFSQMETKLITWGADT ( SEQ ID NO : 86 ) is referred to in least about 85 % , at least about 90 % , at least about 95 % , at 
FIG . 10A as “ TP50 . " In some cases , the T cell epitope least about 98 % , at least about 99 % , or 100 % , amino acid 
polypeptide comprises an amino acid sequence having at sequence identity to amino acids 1790 - 1801 of the amino 
least about 20 % , at least about 25 % , at least about 30 % , at acid sequence designated “ Consensus ” in FIG . 12A - 12L , or 
least about 35 % , at least about 40 % , at least about 45 % , at a corresponding HCV NS4B amino acid sequence of any 
least about 50 % , at least about 60 % , at least about 70 % , at HCV genotype ; and the NS4B T - cell epitope can have a 
least about 75 % , at least about 80 % , at least about 85 % , at length of from 12 amino acids ( aa ) to 20 amino acids ( e . g . , 
least about 90 % , at least about 95 % , at least about 98 % , at 12 aa , 13 aa , 14 aa , 15 aa , 16 aa , 17 aa , 18 aa , 19 aa , or 20 
least about 99 % , or 100 % , amino acid sequence identity to aa ) . 
the following amino acid sequence : LGALTGTYVYNHLT [ 0167 ] As another example , the T cell epitope polypeptide 
PLRDWAHNGLRDLAVAVEPVVFSQMETKLITWGADT can comprise an NS4B T cell epitope comprising an amino 
( SEQ ID NO : 86 ) ; and has a length of from 50 amino acids acid sequence having at least about 20 % , at least about 25 % , 
to 60 amino acids ( e . g . , 50 aa , 51 aa , 52 aa , 53 aa , 54 aa , 55 at least about 30 % , at least about 35 % , at least about 40 % , 
aa , 56 aa , 57 aa , 58 aa , 59 aa , or 60 aa ) . In some cases , the at least about 45 % , at least about 50 % , at least about 60 % , 
T cell epitope polypeptide comprises an amino acid at least about 70 % , at least about 75 % , at least about 80 % , 
sequence having at least about 20 % , at least about 25 % , at at least about 85 % , at least about 90 % , at least about 95 % , 
least about 30 % , at least about 35 % , at least about 40 % , at at least about 98 % , at least about 99 % , or 100 % , amino acid 
least about 45 % , at least about 50 % , at least about 60 % , at sequence identity to amino acids 1792 - 1802 of the amino 
least about 70 % , at least about 75 % , at least about 80 % , at acid sequence designated “ Consensus ” in FIG . 12A - 12L , or 
least about 85 % , at least about 90 % , at least about 95 % , at a corresponding HCV NS4B amino acid sequence of any 
least about 98 % , at least about 99 % , or 100 % , amino acid HCV genotype ; and the NS4B T - cell epitope can have a 
sequence identity to the following amino acid sequence : length of from 11 amino acids ( aa ) to 20 amino acids ( e . g . , 
LGALTGTYVYNHLTPLRDWAHNGLRDLAVAVEPV 11 aa , 12 aa , 13 aa , 14 aa , 15 aa , 16 aa , 17 aa , 18 aa , 19 aa , 
VFSQMETKLITWGADT ( SEQ ID NO : 86 ) ; and has a or 20 aa ) . 
length of 50 amino acids . Such a polypeptide can include [ 0168 ] As another example , the T cell epitope polypeptide NS2 T - cell epitopes designated NS2 - 1 , NS2 - 2 , NS2 - 3 , NS2 can comprise an NS4B T cell epitope comprising an amino 
7 , and NS2 - 8 in FIG . 9A and FIG . 11A - 11N . acid sequence having at least about 20 % , at least about 25 % , 

at least about 30 % , at least about 35 % , at least about 40 % , HCV NS4A T - Cell Epitopes at least about 45 % , at least about 50 % , at least about 60 % , 
[ 0163 ] In some cases , the T cell epitope polypeptide at least about 70 % , at least about 75 % , at least about 80 % , 
present in an immunogenic composition of the present at least about 85 % , at least about 90 % , at least about 95 % , 
disclosure includes one or more T - cell epitopes present in an at least about 98 % , at least about 99 % , or 100 % , amino acid 
HCV NS4A polypeptide . Examples of T - cell epitopes pres sequence identity to amino acids 1898 - 1905 of the amino 
ent in NS4A polypeptides are depicted in FIG . 11A - 11N and acid sequence designated “ Consensus ” in FIG . 12A - 12L , or 
FIG . 9B . a corresponding HCV NS4B amino acid sequence of any 

[ 0164 ] The T cell epitope polypeptide can comprise an HCV genotype ; and the NS4B T - cell epitope can have a 
length of from 8 amino acids ( aa ) to 15 amino acids ( e . g . , 8 NS4A T cell epitope comprising an amino acid sequence 
aa , 9 aa , 10 aa , 11 aa , 12 aa , 13 aa , 14 aa , or 15 aa ) . having at least about 20 % , at least about 25 % , at least about 

30 % , at least about 35 % , at least about 40 % , at least about [ 0169 ] As another example , the T cell epitope polypeptide 
45 % , at least about 50 % , at least about 60 % , at least about can comprise an NS4B T cell epitope comprising an amino 
70 % , at least about 75 % , at least about 80 % , at least about acid sequence having at least about 20 % , at least about 25 % , 
85 % , at least about 90 % , at least about 95 % , at least about at least about 30 % , at least about 35 % , at least about 40 % , 
98 % , at least about 99 % , or 100 % , amino acid sequence at least about 45 % , at least about 50 % , at least about 60 % , 
identity to amino acids 1683 - 1692 of the amino acid at least about 70 % , at least about 75 % , at least about 80 % , 
sequence designated “ Consensus ” in FIG . 12A - 12L , or a at least about 85 % , at least about 90 % , at least about 95 % , 
corresponding HCV NS4A amino acid sequence of any at least about 98 % , at least about 99 % , or 100 % , amino acid 
HCV genotype ; and the NS4A T - cell epitope can have a sequence identity to amino acids 1921 - 1935 of the amino 
length of from 10 amino acids ( aa ) to 15 amino acids ( e . g . , acid sequence designated “ Consensus ” in FIG . 12A - 12L , or 
10 aa , 11 aa , 12 aa , 13 aa , 14 aa , or 15 aa ) . a corresponding HCV NS4B amino acid sequence of any 

HCV genotype ; and the NS4B T - cell epitope can have a 
HCV NS4B T - Cell Epitopes length of from 15 amino acids ( aa ) to 20 amino acids ( e . g . , 

15 aa , 16 aa , 17 aa , 18 aa , 19 aa , or 20 aa ) . 
[ 0165 ] In some cases , the T cell epitope polypeptide [ 0170 ] As another example , the T cell epitope polypeptide 
present in an immunogenic composition of the present can comprise an NS4B T cell epitope comprising an amino 
disclosure includes one or more T - cell epitopes present in an acid sequence having at least about 20 % , at least about 25 % , 
HCV NS4B polypeptide . Examples of T - cell epitopes pres at least about 30 % , at least about 35 % , at least about 40 % , 
ent in NS4B polypeptides are depicted in FIG . 11A - 11N and at least about 45 % , at least about 50 % , at least about 60 % , 
FIG . 9B . at least about 70 % , at least about 75 % , at least about 80 % , 
[ 016 ] As one example , the T cell epitope polypeptide can at least about 85 % , at least about 90 % , at least about 95 % , 
comprise an NS4B T cell epitope comprising an amino acid at least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence having at least about 20 % , at least about 25 % , at sequence identity to amino acids 1922 - 1941 of the amino 
least about 30 % , at least about 35 % , at least about 40 % , at acid sequence designated “ Consensus ” in FIG . 12A - 12L , or 
least about 45 % , at least about 50 % , at least about 60 % , ata corresponding HCV NS4B amino acid sequence of any 
least about 70 % , at least about 75 % , at least about 80 % , at HCV genotype ; and the NS4B T - cell epitope can have a 
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at least about 85 % , at least about 90 % , at least about 95 % , 
at least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to amino acids 1948 - 1962 of the amino 
acid sequence designated “ Consensus ” in FIG . 12A - 12L , or 
a corresponding HCV NS4B amino acid sequence of any 
HCV genotype ; and the NS4B T - cell epitope can have a 
length of from 15 amino acids ( aa ) to 20 amino acids ( e . g . , 
15 aa , 16 aa , 17 aa , 18 aa , 19 aa , or 20 aa ) . 

length of from 20 amino acids ( aa ) to 25 amino acids ( e . g . , 
20 aa , 21 aa , 22 aa , 23 aa , 24 aa , or 25 aa ) . 
[ 0171 ] As another example , the T cell epitope polypeptide 
can comprise an NS4B T cell epitope comprising an amino 
acid sequence having at least about 20 % , at least about 25 % , 
at least about 30 % , at least about 35 % , at least about 40 % , 
at least about 45 % , at least about 50 % , at least about 60 % , 
at least about 70 % , at least about 75 % , at least about 80 % , 
at least about 85 % , at least about 90 % , at least about 95 % , 
at least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to amino acids 1928 - 1947 of the amino 
acid sequence designated “ Consensus ” in FIG . 12A - 12L , or 
a corresponding HCV NS4B amino acid sequence of any 
HCV genotype ; and the NS4B T - cell epitope can have a 
length of from 20 amino acids ( aa ) to 25 amino acids ( e . g . , 
20 aa , 21 aa , 22 aa , 23 aa , 24 aa , or 25 aa ) . 
[ 0172 ] As another example , the T cell epitope polypeptide 
can comprise an NS4B T cell epitope comprising an amino 
acid sequence having at least about 20 % , at least about 25 % , 
at least about 30 % , at least about 35 % , at least about 40 % , 
at least about 45 % , at least about 50 % , at least about 60 % , 
at least about 70 % , at least about 75 % , at least about 80 % , 
at least about 85 % , at least about 90 % , at least about 95 % , 
at least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to amino acids 1868 - 1876 of the amino 
acid sequence designated “ Consensus ” in FIG . 12A - 12L , or 
a corresponding HCV NS4B amino acid sequence of any 
HCV genotype ; and the NS4B T - cell epitope can have a 
length of from 9 amino acids ( aa ) to 15 amino acids ( e . g . , 9 
aa , 10 aa , 11 aa , 12 aa , 13 aa , 14 aa , or 15 aa ) . 
[ 0173 ] As another example , the T cell epitope polypeptide 
can comprise an NS4B T cell epitope comprising an amino 
acid sequence having at least about 20 % , at least about 25 % , 
at least about 30 % , at least about 35 % , at least about 40 % , 
at least about 45 % , at least about 50 % , at least about 60 % , 
at least about 70 % , at least about 75 % , at least about 80 % , 
at least about 85 % , at least about 90 % , at least about 95 % , 
at least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to amino acids 1927 - 1942 of the amino 
acid sequence designated “ Consensus ” in FIG . 12A - 12L , or 
a corresponding HCV NS4B amino acid sequence of any 
HCV genotype ; and the NS4B T - cell epitope can have a 
length of from 16 amino acids ( aa ) to 20 amino acids ( e . g . , 
16 aa , 17 aa , 18 aa , 19 aa , or 20 aa ) . 
[ 0174 ] As another example , the T cell epitope polypeptide 
can comprise an NS4B T cell epitope comprising an amino 
acid sequence having at least about 20 % , at least about 25 % , 
at least about 30 % , at least about 35 % , at least about 40 % , 
at least about 45 % , at least about 50 % , at least about 60 % , 
at least about 70 % , at least about 75 % , at least about 80 % , 
at least about 85 % , at least about 90 % , at least about 95 % , 
at least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to amino acids 1932 - 1940 of the amino 
acid sequence designated “ Consensus ” in FIG . 12A - 12L , or 
a corresponding HCV NS4B amino acid sequence of any 
HCV genotype ; and the NS4B T - cell epitope can have a 
length of from 9 amino acids ( aa ) to 15 amino acids ( e . g . , 9 
aa , 10 aa , 11 aa , 12 aa , 13 aa , 14 aa , or 15 aa ) . 
[ 0175 ] As another example , the T cell epitope polypeptide 
can comprise an NS4B T cell epitope comprising an amino 
acid sequence having at least about 20 % , at least about 25 % , 
at least about 30 % , at least about 35 % , at least about 40 % , 
at least about 45 % , at least about 50 % , at least about 60 % , 
at least about 70 % , at least about 75 % , at least about 80 % , 

HCV NS5A T - Cell Epitopes 
[ 0176 ] In some cases , the T cell epitope polypeptide 
present in an immunogenic composition of the present 
disclosure includes one or more T - cell epitopes present in an 
HCV NS5A polypeptide . Examples of T - cell epitopes pres 
ent in NS5A polypeptides are depicted in FIG . 11A - 11N and 
FIG . 9B . 
[ 0177 ] As one example , the T cell epitope polypeptide can 
comprise an NS5A T cell epitope comprising an amino acid 
sequence having at least about 20 % , at least about 25 % , at 
least about 30 % , at least about 35 % , at least about 40 % , at 
least about 45 % , at least about 50 % , at least about 60 % , at 
least about 70 % , at least about 75 % , at least about 80 % , at 
least about 85 % , at least about 90 % , at least about 95 % , at 
least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to amino acids 2218 - 2232 of the amino 
acid sequence designated “ Consensus ” in FIG . 12A - 12L , or 
a corresponding HCV NS5A amino acid sequence of any 
HCV genotype ; and the NS5A T - cell epitope can have a 
length of from 15 amino acids ( aa ) to 20 amino acids ( e . g . , 
15 aa , 16 aa , 17 aa , 18 aa , 19 aa , or 20 aa ) . 
[ 0178 ] As another example , the T cell epitope polypeptide 
can comprise an NS5A T cell epitope comprising an amino 
acid sequence having at least about 20 % , at least about 25 % , 
at least about 30 % , at least about 35 % , at least about 40 % , 
at least about 45 % , at least about 50 % , at least about 60 % , 
at least about 70 % , at least about 75 % , at least about 80 % , 
at least about 85 % , at least about 90 % , at least about 95 % , 
at least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to amino acids 2309 - 2317 of the amino 
acid sequence designated “ Consensus ” in FIG . 12A - 12L , or 
a corresponding HCV NS5A amino acid sequence of any 
HCV genotype ; and the NS5A T - cell epitope can have a 
length of from 9 amino acids ( aa ) to 15 amino acids ( e . g . , 9 
aa , 10 aa , 11 aa , 12 aa , 13 aa , 14 aa , or 15 aa ) . 

HCV NS5B T - Cell Epitopes 
[ 0179 ] In some cases , the T cell epitope polypeptide 
present in an immunogenic composition of the present 
disclosure includes one or more T - cell epitopes present in an 
HCV NS5B polypeptide . Examples of T - cell epitopes pres 
ent in NS5B polypeptides are depicted in FIG . 11A - 11N and 
FIG . 9B . 
[ 0180 ] As one example , the T cell epitope polypeptide can 
comprise an NS5B T cell epitope comprising an amino acid 
sequence having at least about 20 % , at least about 25 % , at 
least about 30 % , at least about 35 % , at least about 40 % , at 
least about 45 % , at least about 50 % , at least about 60 % , at 
least about 70 % , at least about 75 % , at least about 80 % , at 
least about 85 % , at least about 90 % , at least about 95 % , at 
least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to amino acids 2847 - 2851 of the amino 
acid sequence designated “ Consensus ” in FIG . 12A - 12L , or 
a corresponding HCV NS5B amino acid sequence of any 
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HCV genotype ; and the NS5B T - cell epitope can have a 
length of from 5 amino acids ( aa ) to 10 amino acids ( e . g . , 5 
aa , 6 aa , 7 aa , 8 aa , 9 aa , or 10 aa ) . 
[ 0181 ] As another example , the T cell epitope polypeptide 
can comprise an NS5B T cell epitope comprising an amino 
acid sequence having at least about 20 % , at least about 25 % , 
at least about 30 % , at least about 35 % , at least about 40 % , 
at least about 45 % , at least about 50 % , at least about 60 % , 
at least about 70 % , at least about 75 % , at least about 80 % , 
at least about 85 % , at least about 90 % , at least about 95 % , 
at least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to amino acids 2602 - 2610 of the amino 
acid sequence designated “ Consensus ” in FIG . 12A - 12L , or 
a corresponding HCV NS5B amino acid sequence of any 
HCV genotype ; and the NS5B T - cell epitope can have a 
length of from 9 amino acids ( aa ) to 15 amino acids ( e . g . , 9 
aa , 10 aa , 11 aa , 12 aa , 13 aa , 14 aa , or 15 aa ) . 
HCV Core T - Cell Epitopes 
[ 0182 ] In some cases , the T cell epitope polypeptide 
present in an immunogenic composition of the present 
disclosure includes one or more T - cell epitopes present in an 
HCV core polypeptide . Examples of T - cell epitopes present 
in HCV Core polypeptides are depicted in FIG . 11A - 11N 
and FIG . 9A . 
[ 0183 ] As one example , the T cell epitope polypeptide can 
comprise an HCV core T cell epitope comprising an amino 
acid sequence having at least about 20 % , at least about 25 % , 
at least about 30 % , at least about 35 % , at least about 40 % , 
at least about 45 % , at least about 50 % , at least about 60 % , 
at least about 70 % , at least about 75 % , at least about 80 % , 
at least about 85 % , at least about 90 % , at least about 95 % , 
at least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to amino acids 1 - 20 of the amino acid 
sequence designated “ Consensus ” in FIG . 12A - 12L , or a 
corresponding HCV core amino acid sequence of any HCV 
genotype ; and the HCV core T - cell epitope can have a length 
of from 20 amino acids ( aa ) to 25 amino acids ( e . g . , 20 aa , 
21 aa , 22 aa , 23 aa , 24 aa , or 25 aa ) . 
[ 0184 ] As another example , the T cell epitope polypeptide 
can comprise an HCV core T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 11 - 30 of the 
amino acid sequence designated “ Consensus ” in FIG . 12A 
12L , or a corresponding HCV core amino acid sequence of 
any HCV genotype ; and the HCV core T - cell epitope can 
have a length of from 20 amino acids ( aa ) to 25 amino acids 
( e . g . , 20 aa , 21 aa , 22 aa , 23 aa , 24 aa , or 25 aa ) . 
[ 0185 ] As another example , the T cell epitope polypeptide 
can comprise an HCV core T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 21 - 40 of the 
amino acid sequence designated “ Consensus ” in FIG . 12A - 
12L , or a corresponding HCV core amino acid sequence of 

any HCV genotype ; and the HCV core T - cell epitope can 
have a length of from 20 amino acids ( aa ) to 25 amino acids 
( e . g . , 20 aa , 21 aa , 22 aa , 23 aa , 24 aa , or 25 aa ) . 
10186 ] As another example , the T cell epitope polypeptide 
can comprise an HCV core T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 39 - 63 of the 
amino acid sequence designated “ Consensus ” in FIG . 12A 
12L , or a corresponding HCV core amino acid sequence of 
any HCV genotype ; and the HCV core T - cell epitope can 
have a length of from 23 amino acids ( aa ) to 28 amino acids 
( e . g . , 23 aa , 24 aa , 25 aa , 26 aa , 27 aa , or 28 aa ) . 
[ 0187 ] As another example , the T cell epitope polypeptide 
can comprise an HCV core T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 47 - 70 of the 
amino acid sequence designated “ Consensus ” in FIG . 12A 
12L , or a corresponding HCV core amino acid sequence of 
any HCV genotype ; and the HCV core T - cell epitope can 
have a length of from 24 amino acids ( aa ) to 29 amino acids 
( e . g . , 24 aa , 25 aa , 26 aa , 27 aa , 28 aa , or 29 aa ) . 
[ 0188 ] As another example , the T cell epitope polypeptide 
can comprise an HCV core T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 61 - 80 of the 
amino acid sequence designated " Consensus ” in FIG . 12A 
12L , or a corresponding HCV core amino acid sequence of 
any HCV genotype ; and the HCV core T - cell epitope can 
have a length of from 20 amino acids ( aa ) to 25 amino acids 
( e . g . , 20 aa , 21 aa , 22 aa , 23 aa , 24 aa , or 25 aa ) . 
[ 0189 ] As another example , the T cell epitope polypeptide 
can comprise an HCV core T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 71 - 90 of the 
amino acid sequence designated “ Consensus ” in FIG . 12A 
12L , or a corresponding HCV core amino acid sequence of 
any HCV genotype ; and the HCV core T - cell epitope can 
have a length of from 20 amino acids ( aa ) to 25 amino acids 
( e . g . , 20 aa , 21 aa , 22 aa , 23 aa , 24 aa , or 25 aa ) . 
[ 0190 ] As another example , the T cell epitope polypeptide 
can comprise an HCV core T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
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about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 81 - 100 of the 
amino acid sequence designated " Consensus ” in FIG . 12A 
12L , or a corresponding HCV core amino acid sequence of 
any HCV genotype ; and the HCV core T - cell epitope can 
have a length of from 20 amino acids ( aa ) to 25 amino acids 
( e . g . , 20 aa , 21 aa , 22 aa , 23 aa , 24 aa , or 25 aa ) . 
[ 0191 ] As another example , the T cell epitope polypeptide 
can comprise an HCV core T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 91 - 110 of the 
amino acid sequence designated “ Consensus ” in FIG . 12A 
12L , or a corresponding HCV core amino acid sequence of 
any HCV genotype ; and the HCV core T - cell epitope can 
have a length of from 20 amino acids ( aa ) to 25 amino acids 
( e . g . , 20 aa , 21 aa , 22 aa , 23 aa , 24 aa , or 25 aa ) . 
[ 0192 ] As another example , the T cell epitope polypeptide 
can comprise an HCV core T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 101 - 115 of the 
amino acid sequence designated “ Consensus ” in FIG . 12A 
12L , or a corresponding HCV core amino acid sequence of 
any HCV genotype ; and the HCV core T - cell epitope can 
have a length of from 15 amino acids ( aa ) to 20 amino acids 
( e . g . , 15 aa , 16 aa , 17 aa , 18 aa , 19 aa , or 20 aa ) . 
[ 0193 ] As another example , the T cell epitope polypeptide 
can comprise an HCV core T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 111 - 130 of the 
amino acid sequence designated “ Consensus ” in FIG . 12A 
12L , or a corresponding HCV core amino acid sequence of 
any HCV genotype ; and the HCV core T - cell epitope can 
have a length of from 20 amino acids ( aa ) to 25 amino acids 
( e . g . , 20 aa , 21 aa , 22 aa , 23 aa , 24 aa , or 25 aa ) . 
[ 0194 ] As another example , the T cell epitope polypeptide 
can comprise an HCV core T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 125 - 139 of the 
amino acid sequence designated “ Consensus ” in FIG . 12A 
12L , or a corresponding HCV core amino acid sequence of 
any HCV genotype ; and the HCV core T - cell epitope can 

have a length of from 15 amino acids ( aa ) to 20 amino acids 
( e . g . , 15 aa , 16 aa , 17 aa , 18 aa , 19 aa , or 20 aa ) . 
[ 0195 ] As another example , the T cell epitope polypeptide 
can comprise an HCV core T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 131 - 150 of the 
amino acid sequence designated “ Consensus ” in FIG . 12A 
12L , or a corresponding HCV core amino acid sequence of 
any HCV genotype ; and the HCV core T - cell epitope can 
have a length of from 20 amino acids ( aa ) to 25 amino acids 
( e . g . , 20 aa , 21 aa , 22 aa , 23 aa , 24 aa , or 25 aa ) . 
[ 0196 ] As another example , the T cell epitope polypeptide 
can comprise an HCV core T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 151 - 170 of the 
amino acid sequence designated “ Consensus ” in FIG . 12A 
12L , or a corresponding HCV core amino acid sequence of 
any HCV genotype ; and the HCV core T - cell epitope can 
have a length of from 20 amino acids ( aa ) to 25 amino acids 
( e . g . , 20 aa , 21 aa , 22 aa , 23 aa , 24 aa , or 25 aa ) . 
[ 0197 ] As another example , the T cell epitope polypeptide 
can comprise an HCV core T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 161 - 180 of the 
amino acid sequence designated “ Consensus ” in FIG . 12A 
12L , or a corresponding HCV core amino acid sequence of 
any HCV genotype ; and the HCV core T - cell epitope can 
have a length of from 20 amino acids ( aa ) to 25 amino acids 
( e . g . , 20 aa , 21 aa , 22 aa , 23 aa , 24 aa , or 25 aa ) . 
[ 0198 ] As another example , the T cell epitope polypeptide 
can comprise an HCV core T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 35 - 44 of the 
amino acid sequence designated “ Consensus ” in FIG . 12A 
12L , or a corresponding HCV core amino acid sequence of 
any HCV genotype ; and the HCV core T - cell epitope can 
have a length of from 10 amino acids ( aa ) to 15 amino acids 
( e . g . , 10 aa , 11 aa , 12 aa , 13 aa , 14 aa , or 15 aa ) . 
[ 0199 ] As another example , the T cell epitope polypeptide 
can comprise an HCV core T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
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about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 43 - 51 of the 
amino acid sequence designated “ Consensus ” in FIG . 12A 
12L , or a corresponding HCV core amino acid sequence of 
any HCV genotype ; and the HCV core T - cell epitope can 
have a length of from 9 amino acids ( aa ) to 15 amino acids 
( e . g . , 9 aa , 10 aa , 11 aa , 12 aa , 13 aa , 14 aa , or 15 aa ) . 
[ 0200 ] As another example , the T cell epitope polypeptide 
can comprise an HCV core T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 51 - 59 of the 
amino acid sequence designated " Consensus ” in FIG . 12A 
12L , or a corresponding HCV core amino acid sequence of 
any HCV genotype ; and the HCV core T - cell epitope can 
have a length of from 9 amino acids ( aa ) to 15 amino acids 
( e . g . , 9 aa , 10 aa , 11 aa , 12 aa , 13 aa , 14 aa , or 15 aa ) . 
[ 0201 ] As another example , the T cell epitope polypeptide 
can comprise an HCV core T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 129 - 137 of the 
amino acid sequence designated “ Consensus ” in FIG . 12A 
12L , or a corresponding HCV core amino acid sequence of 
any HCV genotype ; and the HCV core T - cell epitope can 
have a length of from 9 amino acids ( aa ) to 15 amino acids 
( e . g . , 9 aa , 10 aa , 11 aa , 12 aa , 13 aa , 14 aa , or 15 aa ) . 
[ 0202 ] As another example , the T cell epitope polypeptide 
can comprise an HCV core T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 131 - 140 of the 
amino acid sequence designated “ Consensus ” in FIG . 12A 
12L , or a corresponding HCV core amino acid sequence of 
any HCV genotype ; and the HCV core T - cell epitope can 
have a length of from 10 amino acids ( aa ) to 15 amino acids 
( e . g . , 10 aa , 11 aa , 12 aa , 13 aa , 14 aa , or 15 aa ) . 
[ 0203 ] As another example , the T cell epitope polypeptide 
can comprise an HCV core T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 150 - 158 of the 
amino acid sequence designated “ Consensus ” in FIG . 12A 
12L , or a corresponding HCV core amino acid sequence of 
any HCV genotype ; and the HCV core T - cell epitope can 
have a length of from 9 amino acids ( aa ) to 15 amino acids 
( e . g . , 9 aa , 10 aa , 11 aa , 12 aa , 13 aa , 14 aa , or 15 aa ) . 

[ 0204 ] As another example , the T cell epitope polypeptide 
can comprise an HCV core T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 154 - 162 of the 
amino acid sequence designated " Consensus ” in FIG . 12A 
12L , or a corresponding HCV core amino acid sequence of 
any HCV genotype ; and the HCV core T - cell epitope can 
have a length of from 9 amino acids ( aa ) to 15 amino acids 
( e . g . , 9 aa , 10 aa , 11 aa , 12 aa , 13 aa , 14 aa , or 15 aa ) . 
[ 0205 ] As another example , the T cell epitope polypeptide 
can comprise an HCV core T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 168 - 176 of the 
amino acid sequence designated " Consensus ” in FIG . 12A 
12L , or a corresponding HCV core amino acid sequence of 
any HCV genotype ; and the HCV core T - cell epitope can 
have a length of from 9 amino acids ( aa ) to 15 amino acids 
( e . g . , 9 aa , 10 aa , 11 aa , 12 aa , 13 aa , 14 aa , or 15 aa ) . 
[ 0206 ] As another example , the T cell epitope polypeptide 
can comprise an HCV core T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 177 - 187 of the 
amino acid sequence designated “ Consensus ” in FIG . 12A 
12L , or a corresponding HCV core amino acid sequence of 
any HCV genotype ; and the HCV core T - cell epitope can 
have a length of from 11 amino acids ( aa ) to 16 amino acids 
( e . g . , 11 aa , 12 aa , 13 aa , 14 aa , 15 aa , or 16 aa ) . 
102071 As another example , the T cell epitope polypeptide 
can comprise an HCV core T cell epitope comprising an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to amino acids 178 - 187 of the 
amino acid sequence designated “ Consensus ” in FIG . 12A 
12L , or a corresponding HCV core amino acid sequence of 
any HCV genotype ; and the HCV core T - cell epitope can 
have a length of from 10 amino acids ( aa ) to 15 amino acids 
( e . g . , 10 aa , 11 aa , 12 aa , 13 aa , 14 aa , or 15 aa ) . 
[ 0208 ] In some cases , the T cell epitope polypeptide 
comprises an amino acid sequence having at least about 
20 % , at least about 25 % , at least about 30 % , at least about 
35 % , at least about 40 % , at least about 45 % , at least about 
50 % , at least about 60 % , at least about 70 % , at least about 
75 % , at least about 80 % , at least about 85 % , at least about 
90 % , at least about 95 % , at least about 98 % , at least about 
99 % , or 100 % , amino acid sequence identity to a contiguous 
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[ 0211 ] As another example , the T cell epitope polypeptide 
can comprise an HCV p7 T cell epitope comprising an amino 
acid sequence having at least about 20 % , at least about 25 % , 
at least about 30 % , at least about 35 % , at least about 40 % , 
at least about 45 % , at least about 50 % , at least about 60 % , 
at least about 70 % , at least about 75 % , at least about 80 % , 
at least about 85 % , at least about 90 % , at least about 95 % , 
at least about 98 % , at least about 99 % , or 100 % , amino acid 
sequence identity to amino acids 803 - 811 of the amino acid 
sequence designated “ Consensus ” in FIG . 12A - 12L , or a 
corresponding HCV p7 amino acid sequence of any HCV 
genotype ; and the HCV p7 T - cell epitope can have a length 
of from 9 amino acids ( aa ) to 15 amino acids ( e . g . , 9 aa , 10 
aa , 11 aa , 12 aa , 13 aa , 14 aa , or 15 aa ) . 
T - Cell Epitope Polypeptides Including HCV T - Cell Epitopes 
from More than One HCV Polypeptide Other than El and 
E2 

stretch of from 10 amino acids ( aa ) to 191 aa ( e . g . , from 10 
aa to 25 aa , from 25 aa to 50 aa , from 50 aa to 75 aa , from 
75 aa to 100 aa , from 100 aa to 150 aa , or from 150 aa to 
191aa ) of amino acids 1 - 191 of the amino acid sequence 
designated " Consensus ” in FIG . 12A - 12L , or a correspond 
ing HCV core amino acid sequence of any HCV genotype ; 
and has a length of from 10 amino acids ( aa ) to 25 aa , from 
25 aa to 50 aa , from 50 aa to 100 aa , or from 100 aa to 150 
aa , or from 150 aa to 191 aa . In some cases , the T cell epitope 
polypeptide comprises an amino acid sequence having at 
least about 20 % , at least about 25 % , at least about 30 % , at 
least about 35 % , at least about 40 % , at least about 45 % , at 
least about 50 % , at least about 60 % , at least about 70 % , at 
least about 75 % , at least about 80 % , at least about 85 % , at 
least about 90 % , at least about 95 % , at least about 98 % , at 
least about 99 % , or 100 % , amino acid sequence identity to 
amino acids 1 - 191 of the amino acid sequence designated 
" Consensus ” in FIG . 12A - 12L , or a corresponding HCV 
core amino acid sequence of any HCV genotype ; and has a 
length of about 191 amino acids . 
[ 0209 ] The T cell epitope polypeptide can comprise an 
amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to the following amino acid 
sequence : MSTNPKPQRKTKRNTNRRPQDVKF 
PGGGQIVGGVYLLPRRGPRLGVRATRKTSERSOP 
RGRRQPIPKARRPEGRTWAQPGYPWPLYGNEGCG 
WAGWLLSPRGSRPSWGPTDPRRRS RNLGK 
VIDTLTCGFADLMGYIPLVGAPLGGAARALAHGVRV 
LEDGVNYATGNLPG ( SEQ ID NO : 90 ) ; and has a length 
of from 171 amino acids ( aa ) to 180 aa ( e . g . , 171 aa , 172 aa , 
173 aa , 174 aa , 175 aa , 176 aa , 177 aa , 178 aa , 179 aa , or 180 
aa . In some cases , the T cell epitope polypeptide comprises 
an amino acid sequence having at least about 20 % , at least 
about 25 % , at least about 30 % , at least about 35 % , at least 
about 40 % , at least about 45 % , at least about 50 % , at least 
about 60 % , at least about 70 % , at least about 75 % , at least 
about 80 % , at least about 85 % , at least about 90 % , at least 
about 95 % , at least about 98 % , at least about 99 % , or 100 % , 
amino acid sequence identity to the following amino acid 
sequence : MSTNPKPQRKTKRNTNRRPQDVKF 
PGGGOIVGGVYLLPRRGPRLGVRATRKTSERSOP 
RGRROPIPKARRPEGRTWAQPGYPWPLYGNEGCG 
WAGWLLSPRGSRPSWGPTDPRRRS RNLGK 
VIDTLTCGFADLMGYIPLVGAPLGGAARALAHGVRV 
LEDGVNYATGNLPG ( SEQ ID NO : 90 ) ; and has a length 
of 171 amino acids . Such a polypeptide can include core 
T - cell epitopes designated Core - 1 , Core - 2 , Core - 3 , Core - 4 , 
Core - 5 , Core - 6 , Core - 7 , Core - 8 , Core - 9 , Core - 10 , Core - 11 , 
Core - 12 , Core - 13 , Core - 14 , Core - 16 , Core - 17 , Core - 18 , 
Core - 19 , Core - 20 , Core - 21 , Core - 22 in FIG . 9A and FIG . 
11A - 11N . 

[ 0212 ] As noted above , a T - cell epitope polypeptide can 
include T - cell epitopes from more than one HCV polypep 
tide other than El and E2 . 
[ 0213 ] As one example , a T cell epitope polypeptide can 
comprise an amino acid sequence having at least about 20 % , 
at least about 25 % , at least about 30 % , at least about 35 % , 
at least about 40 % , at least about 45 % , at least about 50 % , 
at least about 60 % , at least about 70 % , at least about 75 % , 
at least about 80 % , at least about 85 % , at least about 90 % , 
at least about 95 % , at least about 98 % , at least about 99 % , 
or 100 % , amino acid sequence identity to the following 
amino acid sequence : QASLLKVPYFVRVOGLLRICA 
LARKMAGGHYVQMAIIKLGALTGTYVYN 
ALTPLRDW AHNGLRDLAVAVEPVVFSOMETKLIT 
WGADTAACGDIINGLPVSARRGREILLGPADG 
MVSKGWRLLAPITAYAQQTRGLLGCIITSLTGRDKN 
QVEGEVQIVSTAAQTFLATCING VCWTVYHGAG 
TRTIASPKGPVIQMYTNVDQDLVGWPAPQGARSLT 
PCTCGSSDLYLVT 
RHADVIPVRRRGDSRGSLLSPRPISYLKGS 
AGGPLLCPAGHAVGIFRAAVCTRGVAKAV DFIPVEN 
LETTMRSPVFTDNSSPPAVPOSFOVAHLHAPTGSGK 
STKVPAAYAAQGYKVL VLNPSVAATLGFGAYM 
SKAHGIDPNIRTGVRTITTGSPITYSTYGKFLADG 
GCSGGAYDIIICDECHSTDATSILGIGTVLDQAETA 
GARLVVLATATPPGSVTVPHPNIEEVALSTTGEIPF 
YGKAIPLEVIKGGRHLIFCHSKKKCDELAAKLVALGI 
NAVAYYRGLDVSVIPTSGDVVV VATDALMTGFTGD 
FDSVIDCN ( SEQ ID NO : 92 ) ; and has a length of from 550 
amino acids ( aa ) to 560 aa ( e . g . , 550 aa , 551 aa , 552 aa , 553 
aa , 554 aa , 555 aa , 556 aa , 557 aa , 558 aa , 559 aa , or 560 aa ) . 
02141 QASLLKVPYFVRVOGLLRICALARKMAG 
GHYVOMAIIKLGALTGTYVYNALTP LRDWAHNGL 
RDLAVAVEPVVFSOMETKLITWGADTAACGDI 
INGLPVSARRGREILLGP 
ADGMVSKGWRLLAPITAYAQQTRGLLGCIITSLT 
GRDKNQVEGEVQIVSTAAQTFLATC INGVCWTVYH 
GAGTRTIASPKGPVIQMYTNVDQDLVGWPAPQ 
GARSLTPCTCGSSDLY 
LVTRHADVIPVRRRGDSRGSLLSPRPISYLKGS 
AGGPLLCPAGHAVGIFRAAVCTRGVAK 
AVDFIPVENLETTMRSPVFTDNSSPPAVPOSFOVAH 
LHAPTGSGKSTKVPAAYAAQGYK VLVLNPSVAATL 
GFGAYMSKAHGIDPNIRTGVRTITTGSPITYSTYGK 
FLADGGCSGGAY DIIICDECHSTDATSILGIGTV 
LDQAETAGARLVVLATATPPGSVTVPHPNIEEVALS 
TTGE IPFYGKAIPLEVIKGGRHLIFCHSKKKCDE 
LAAK 

HCV p7 T - Cell Epitopes 
[ 0210 ] In some cases , the T cell epitope polypeptide 
present in an immunogenic composition of the present 
disclosure includes one or more T - cell epitopes present in an 
HCV p7 polypeptide . Examples of T - cell epitopes present in 
HCV p7 polypeptides are depicted in FIG . 11A - 11N or FIG . 
9A 
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LVALGINAVAYYRGLDVSVIPTSGDV VVVATDALMT 
GFTGDFDSVIDCN ( SEQ ID NO : 92 ) is referred to in FIG . 
10A - 10B as “ TP553 . ” 
[ 0215 ] In some cases , the T cell epitope polypeptide 
comprises an amino acid sequence having at least about 
20 % , at least about 25 % , at least about 30 % , at least about 
35 % , at least about 40 % , at least about 45 % , at least about 
50 % , at least about 60 % , at least about 70 % , at least about 
75 % , at least about 80 % , at least about 85 % , at least about 
90 % , at least about 95 % , at least about 98 % , at least about 
99 % , or 100 % , amino acid sequence identity to the follow 
ing amino acid sequence : QASLLKVPYFVRVOGLLRI 
CALARKMAGGHYVOMAIIKLGALTGTYVYN 
ALTPLRDWAHNGLRDLAVAVEPVVFSOMETKLIT 
WGADTAACGDIINGLPVSARRGREILLGPADG 
MVSKGWRLLAPITAYAQOTRGLLGCIITSLTGRDKN 
QVEGEVQIVSTAAQTFLATCING VCWTVYHGAG 
TRTIASPKGPVIQMYTNVDQDLVGWPAPQGARSLT 
PCTCGSSDLYLVT 
RHADVIPVRRRGDSRGSLLSPRPISYLKGS 
AGGPLLCPAGHAVGIFRAAVCTRGVAKAV DFIPVEN 
LETTMRSPVFTDNSSPPAVPOSFOVAHLHAPTGSGK 
STKVPAAYAAQGYKVL VLNPSVAATLGFGAYM 
SKAHGIDPNIRTGVRTITTGSPITYSTYGKFLADGG 
CSGGAYDII ICDECHSTDATSILGIGTVLDOAETA 
GARLVVLATATPPGSVTVPHPNIEEVALSTTGEIPF 
YGKAIPLEVIKGGRHLIFCHSKKKCDELAAKLVALGI 
NAVAYYRGLDVSVIPTSGDVVV VATDALMTGFTGD 
FDSVIDCN ( SEQ ID NO : 92 ) ; and has a length of 553 
amino acids . Such a polypeptide can include T - cell epitopes 
designated NS2 - 1 , NS2 - 2 , NS2 - 3 , NS2 - 4 , NS2 - 5 , NS2 - 6 , 
NS2 - 7 , NS2 - 8 , NS3 - 1 , NS3 - 2 , NS3 - 3 , NS3 - 4 , NS3 - 5 , NS3 
6 , NS3 - 7 , NS3 - 9 , NS3 - 10 , NS3 - 11 , NS3 - 12 , and NS3 - 13 in 
FIG . 9A - 9B and FIG . 11A - 11N . This polypeptide is also 
referred to as “ TP553 ” ( FIG . 12A - 12D ) . In order to prevent 
self cleavage of the TP553 polypeptide ( amino acids 917 
1469 ) ( FIG . 11E - 116 ) at the NS2 - NS3 junction that is 
mediated by the catalytic domain of the NS2 protease 
( amino acids 917 - 1040 ) , the histidine at position 966 
( H966 ) , a critical residue for NS2 protease activity , is 
mutated to alanine ( H966A ) ( FIG . 11E ) . See , e . g . , Grakoui , 
A . et al . A second hepatitis C virus - encoded proteinase . 
Proc . Natl Acad . Sci . USA 90 , 10583 - 10587 ( 1993 ) ; 
Hijikata , M . et al . Two distinct proteinase activities required 
for the processing of a putative nonstructural precursor 
protein of hepatitis C virus . J . Virol . 67 , 4665 - 4675 ( 1993 ) ; 
and Lorenz . I C . Structure of the catalytic domain of the 
hepatitis C virus NS2 - 3 protease . Nature . August 17 ; 442 
( 7104 ) : 831 - 5 ( 2006 ) . 
[ 0216 ] As another example , the T cell epitope polypeptide 
can comprise an amino acid sequence having at least about 
20 % , at least about 25 % , at least about 30 % , at least about 
35 % , at least about 40 % , at least about 45 % , at least about 
50 % , at least about 60 % , at least about 70 % , at least about 
75 % , at least about 80 % , at least about 85 % , at least about 
90 % , at least about 95 % , at least about 98 % , at least about 
99 % , or 100 % , amino acid sequence identity to a contiguous 
stretch of from 25 amino acids ( aa ) to 778 aa ( e . g . , from 25 
aa to 50 aa , from 50 aa to 75 aa , from 75 aa to 100 aa , from 
100 aa to 150 aa , from 150 aa to 200 aa , from 200 aa to 250 
aa , from 250 aa to 300 aa , from 300 aa to 350 aa , from 350 
aa to 400 aa , from 400 aa to 450 aa , from 450 aa to 500 aa , 
from 500 aa to 550 aa , from 550 aa to 600 aa , from 600 aa 
to 650 aa , from 650 aa to 700 aa , from 700 aa to 750 aa , or 

from 750 aa to 778 aa ) the following amino acid sequence : 
LHAPTGSGKSTKVPAAYAAQGYKVLVLNPSVAATLG 
FGAYMSKAHGIDPNIRTGVRTIT TGSPITYSTYGK 
FLADGGCSGGAYDIIICDECHSTDATSILGIGTV 
LDQAETAGARLVVLA 
TATPPGSVTVPHPNIEEVALSTTGEIPFYGKAIPLEVIK 
GGRHLIFCHSKKKCDELAAKLVALGINAVAYYRGLD 
VSVIPTSGDVVVVATDALMTGFTGDFDSVID 
CNTCVTOTVDFSLD 
PTFTIETTTLPQDAVSRTQRRGRTGRGKPGIYR 
FVAPGERPSGMFDSSVLCECYDAGCA WYELTPAETT 
VRLRAYMNTPGLPVCODHLEFWEGVFTGLTHIDAH 
FLSQTKQSGENLP 
YLVAYQATVCARAQAPPPSWDQMWKCLIRLKPTLH 
GPTPLLYRLGAVONEVTLTHPIT KYIMTCMSADLEV 
VTSTWVLVGGVLAALAAYCLSTGCVVIVGRIVLS 
GKPAIIPDREVL 
YREFDEMEECSOHLPYIEQGMMLAEQFKOKAL 
GLLQTASRQAEVIAPAVOTNWOKLEA FWAKHMWN 
FISGIQYLAGLSTLPGNPAIASLMA 
FTAAVTSPLTTSOTLLFNILGGWVAA 
QLAAPGAATAFVGAGLAGAAIGSVGLGKVLVDI 
LAGYGAGVAGALVAFKIMSGEVPST EDLYNLLPAIL 
SPGALVVGVVCAAILRRHVGPGEGAVOWMNRLIA 
FASRGNHVSPTHY 
VPESDAAARVTAILSSLTVTQLLRRLHQWIS 
SECTTPCSGSWLRDIWDWICEVLSDFKTW LKAK 
LMPQLPG ( SEQ ID NO : 93 ) ; and has a length of from 778 
amino acids ( aa ) to 790 aa ( e . g . , 778 aa , 779 aa , 780 aa , 781 
aa , 782 aa , 783 aa , 784 aa , 785 aa , 786 aa , 787 aa , 788 aa , 
or 790 aa ) . LHAPTGSGKSTKVPAAYAAQGYKVLVL 
NPSVAATLGFGAYMSKAHGIDPNIRT GVRTITTGSPI 
TYSTYGKFLADGGCSGGAYDIIICDECHSTDATSIL 
GIGTVLDQAETAGA 
RLVVLATATPPGSVTVPHPNIEEVALSTTGEIPFYG 
KAIPLEVIKGGRHLIFCHSKKKCDE LAAKLVALGI 
NAVAYYRGLDVSVIPTSGDVVVVATDALMTGFTGD 
FDSVIDCNTCVTO 
TVDFSLDPTFTIETTTLPODAVSRTORRGRTGRGK 
PGIYRFVAPGERPSGMFDSSVLCEC YDAGCAWYELT 
PAETTVRLRAYMNTPGLPVCODHLEFWEGVFT 
GLTHIDAHFLSOTKO 
SGENLPYLVAYQATVCARAQAPPPSWDQMWKC 
LIRLKPTLHGPTPLLYRLGAVONEVT LTHPITKY 
IMTCMSADLEVVTSTWVLVGGVLAALAAYCLST 
GCVVIVGRIVLSGKPAIIP 
DREVLYREFDEMEECSQHLPYIEQGMM 
LAEQFKQKALGLLQTASRQAEVIAPAVOTNW 
QKLEAFWAKHMWNFISGIQYLAGLSTLPGNPA 
IASLMAFTAAVTSPLTTSQTLLFNILGG WVAAQ 
LAAPGAATAFVGAGLAGAAIGSVGLGKVLVDILAGY 
GAGVAGALVAFKIMSG 
EVPSTEDLVNLLPAILSPGALVVGVVCAAILRRHVG 
PGEGAVOWMNRLIAFASRGNHVS PTHYVPES 
DAAARVTAILSSLTVTOLLRRLHOWISSECTTPC 
SGSWLRDIWDWICEVLSD FKTWLKAKLMPQLPG 
( SEO ID NO : 93 ) is referred to in FIG . 10B as " TP778 . ” 
[ 0217 In some cases , the T cell epitope polypeptide 
comprises an amino acid sequence having at least about 
20 % , at least about 25 % , at least about 30 % , at least about 
35 % , at least about 40 % , at least about 45 % , at least about 
50 % , at least about 60 % , at least about 70 % , at least about 
75 % , at least about 80 % , at least about 85 % , at least about 
90 % , at least about 95 % , at least about 98 % , at least about 
99 % , or 100 % , amino acid sequence identity to a contiguous 



US 2019 / 0231867 A1 Aug . 1 , 2019 
27 

stretch of from 25 amino acids ( aa ) to 778 aa ( e . g . , from 25 
aa to 50 aa , from 50 aa to 75 aa , from 75 aa to 100 aa , from 
100 aa to 150 aa , from 150 aa to 200 aa , from 200 aa to 250 
aa , from 250 aa to 300 aa , from 300 aa to 350 aa , from 350 
aa to 400 aa , from 400 aa to 450 aa , from 450 aa to 500 aa , 
from 500 aa to 550 aa , from 550 aa to 600 aa , from 600 aa 
to 650 aa , from 650 aa to 700 aa , from 700 aa to 750 aa , or 
from 750 aa to 778 aa ) of the following amino acid 
sequence : LHAPTGSGKSTKVPAAYAAQGYKVLVL 
NPSVAATLGFGAYMSKAHGIDPNIRTGVRTIT TGSPI 
TYSTYGKFLADGGCSGGAYDIIICDECHSTDATSIL 
GIGTVLDOAETAGARLVVLA 
TATPPGSVTVPHPNIEEVALSTTGEIPFYGKAIPLEVIK 
GGRHLIFCHSKKKCDELAAKLV ALGINAVAYYRGLD 
VSVIPTSGDVVVVATDALMTGFTGDFDSVID 
CNTCVTQTVDFSLD 
PTFTIETTTLPODAVSRTORRGRTGRGKPGIYR 
FVAPGERPSGMFDSSVLCECYDAGCA WYELTPAETT 
VRLRAYMNTPGLPVCQDHLEFWEGVFTGLTHIDAH 
FLSOTKOSGENLP 
YLVAYQATVCARAQAPPPSWDQMWKCLIRLKPTLH 
GPTPLLYRLGAVONEVTLTHPIT KYIMTCMSADLEV 
VTSTWVLVGGVLAALAAYCLSTGCVVIVGRIVLS 
GKPAIIPDREVL 
YREFDEMEECSOHLPYIEQGMMLAEQFKOKAL 
GLLQTASRQAEVIAPAVOTNWOKLEA FWAKHMWN 
FISGIQYLAGLSTLPGNPAIASLMA 
FTAAVTSPLTTSOTLLFNILGGWVAA 
OLAAPGAATAFVGAGLAGAAIGSVGLGKVLVDI 
LAGYGAGVAGALVAFKIMSGEVPST EDLVNLLPAIL 
SPGALVVGVVCAAILRRHVGPGEGAVQWMNRLIA 
FASRGNHVSPTHY 
VPESDAAARVTAILSSLTVTOLLRRLHOWIS 
SECTTPCSGSWLRDIWDWICEVLSDFKTW LKAK 
LMPQLPG ( SEQ ID NO : 93 ) ; and has a length of from 25 
amino acids ( aa ) to 50 aa , from 50 aa to 100 aa , from 100 
aa to 200 aa , from 200 aa to 300 aa , from 300 aa to 400 aa , 
from 400 aa to 500 aa , from 500 aa to 600 aa , from 600 aa 
to 700 aa , or from 700 aa to 778 aa . In some cases , the T - cell 
epitope polypeptide comprises an amino acid sequence 
having at least about 20 % , at least about 25 % , at least about 
30 % , at least about 35 % , at least about 40 % , at least about 
45 % , at least about 50 % , at least about 60 % , at least about 
70 % , at least about 75 % , at least about 80 % , at least about 
85 % , at least about 90 % , at least about 95 % , at least about 
98 % , at least about 99 % , or 100 % , amino acid sequence 
identity to the following amino acid sequence : LHAPTGS 
GKSTKVPAAYAAQGYKVLVLNPSVAATLGFGAYM 
SKAHGIDPNIRTGVRTIT TGSPITYSTYGKFLADGGC 
SGGAYDIIICDECHSTDATSILGIGTVLDQAETAGAR 
LVVLA TATPPGSVTVPHPNIEEVALSTTGEIPFYG 
KAIPLEVIKGGRHLIFCHSKKKCDELAAKLV ALGI 
NAVAYYRGLDVSVIPTSGDVVVVATDALMTGFTGD 
FDSVIDCNTCVTQTVDFSLD 
PTFTIETTTLPQDAVSRTQRRGRTGRGKPGIYR 
FVAPGERPSGMFDSSVLCECYDAGCA WYELTPAETT 
VRLRAYMNTPGLPVCODHLEFWEGVFTGLTHIDAH 
FLSQTKOSGENLP 
YLVAYQATVCARAQAPPPSWDQMWKCLIRLKPTLH 
GPTPLLYRLGAVONEVTLTHPIT KYIMTCMSADLEV 
VTSTWVLVGGVLAALAAYCLSTGCVVIVGRIVLS 
GKPAIIPDREVL 
YREFDEMEECSOHLPYIEQGMMLAEQFKOKAL 
GLLQTASRQAEVIAPAVQTNWQKLEA FWAKHMWN 

FISGIQYLAGLSTLPGNPAIASLMA 
FTAAVTSPLTTSQTLLFNILGGWVAA 
QLAAPGAATAFVGAGLAGAAIGSVGLGKVLVDI 
LAGYGAGVAGALVAFKIMSGEVPST EDLVNLLPAIL 
SPGALVVGVVCAAILRRHVGPGEGAVOWMNRLIA 
FASRGNHVSPTHY 
VPESDAAARVTAILSSLTVTOLLRRLHOWIS 
SECTTPCSGSWLRDIWDWICEVLSDFKTW LKAK 
LMPQLPG ( SEQ ID NO : 93 ) ; and has a length of 778 amino 
acids . Such a polypeptide can include T - cell epitopes des 
ignated NS3 - 1 , NS3 - 2 , NS3 - 3 , NS3 - 4 , NS3 - 5 , NS3 - 6 , NS3 
7 , NS3 - 8 , NS3 - 9 , NS3 - 10 , NS3 - 11 , NS3 - 12 , NS3 - 13 , NS2 
14 , NS4a - 1 , NS46 - 1 , NS46 - 2 , NS4b - 3 , NS46 - 4 , NS4b - 5 , 
NS4b - 6 , NS4b - 7 , NS46 - 8 , NS4b - 9 , and NS4b - 10 in FIG . 9B 
and FIG . 11A - 11N . 
[ 0218 ] As another example , the T cell epitope polypeptide 
can comprise an amino acid sequence having at least about 
20 % , at least about 25 % , at least about 30 % , at least about 
35 % , at least about 40 % , at least about 45 % , at least about 
50 % , at least about 60 % , at least about 70 % , at least about 
75 % , at least about 80 % , at least about 85 % , at least about 
90 % , at least about 95 % , at least about 98 % , at least about 
99 % , or 100 % , amino acid sequence identity to a contiguous 
stretch of from 25 amino acids ( aa ) to 1985 aa ( e . g . , from 25 
aa to 50 aa , from 50 aa to 75 aa , from 75 aa to 100 aa , from 
100 aa to 150 aa , from 150 aa to 200 aa , from 200 aa to 250 
aa , from 250 aa to 500 aa , from 500 aa to 750 aa , from 750 
aa to 1000 aa , from 1000 aa to 1500 aa , or from 1500 aa to 
1985 aa ) of the following amino acid sequence : API 
TAYAQQTRGLLGCIITSLTGRDKNQVEGEVQI 
VSTAAQTFLATCINGVCWTVYHGA GTRTIASPKG 
PVIQMYTNVDQDLVGWPAPQGARSLTPCTCGSSD 
LYLVTRHADVIPVRR RGDSRGSLLSPRPISYLKGS 
AGGPLLCPAGHAVGIFRAAVCTRGVAKAVDFIPVE 
NLETT MRSPVFTDNSSPPAVPOSFOVAHLHAPTGS 
GKSTKVPAAYAAQGYKVLVLNPSVAATL GFGAYM 
SKAHGIDPNIRTGVRTITTGSPITYSTYGKFLADGGC 
SGGAYDIIICDECHSTDA 
TSILGIGTVLDQAETAGARLVVLATATPPGSVTVPHP 
NIEEVALSTTGEIPFYGKAIPLEVI KGGRHLIFCHSKK 
KCDELAAKLVALGINAVAYYRGLDVSVIPTSGDV 
VVVATDALMTG 
FTGDFDSVIDCNTCVTOTVDDSLDPTFTIETTTLPO 
DAVSRTORRGRTGRGKPGIYRFVAP GERPSGMFDSS 
VLCECYDAGCAWYELTPAETTVRLRAYMNT 
PGLPVCODHLEFWEGV 
FTGLTHIDAHFLSQTKQSGENLPYLVAYQATV 
CARAQAPPPSWDQMWKCLIRLKPTLH GPTPLLYRL 
GAVONEVTLTHPITKYIMTCMSADLEVVTSTWV 
LVGGVLAALAAYCLST 
GCVVIVGRIVLSGKPAIIPDREVLYREFDEMEEC 
SCHLPYIEQGMMLAEQFKQKALGLLQ TASRQAE 
VIAPAVOTNWQKLEAFWAKHMWNFISGIQYLAGL 
STLPGNPAIASLMAFTA 
AVTSPLTTSOTLLFNILGGWVAAQLAAPGAATAFV 
GAGLAGAAIGSVGLGKVLVDILAG YGAGVAGAL 
VAFKIMSGEVPSTEDLVNLLPAILSPGALVVGV 
VCAAILRRHVGPGEGAV 
OWMNRLIAFASRGNHVSPTHYVPESDAAARV 
TAILSSLTVTOLLRRLHQWISSECTTPCS GSWLRDI 
WDWICEVLSDFKTWLKAKLMPQLPGIPFVSCOR 
GYRGVWRGDGIMHTRCH 
CGAEITGHVKNGTMRIVGPRTCRNMWSGTFPINAYT 
TGPCTPLPAPNYTFALWRVSAEE YVEIROVGDF 
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HYVTGMTTDNLKCPCQVPSPEFFTELDGVRLHRFAP SOHLPYIEQGMMLAEQFKOKALGLLO TASRQAE 
PCKPLLREEVSFR VIAPAVOTNWQKLEAFWAKHMWNFISGIQYLAGL 
VGLHEYPVGSQLPCEPEPDVAVLTSMLTDPSHITAE STLPGNPAIASLMAFTA 
AAGRRLARGSPPSVASSSASOLSA PSLKATCTANH AVTSPLTTSOTLLFNILGGWVAAQLAAPGAATAFV 
DSPDAELIEANLLWRQEMGGNITRVESENKV GAGLAGAAIGSVGLGKVLVDILAG YGAGVAGAL 
VILDSFDPLVAEEDEREI VAFKIMSGEVPSTEDLVNLLPAILSPGALVVGV 
SVPAEILRKSRRFAPALPIWARPDYNPPLLETWKKP VCAAILRRHVGPGEGAV 
DYEPPVVHGCPLPPPOSPPVPPPRK KRTVVLTEST OWMNRLIAFASRGNHVSPTHYVPESDAAARV 
VSTALAELATKSFGSSSTSGITGDNTTTSSEPAPSGCP TAILSSLTVTOLLRRLHQWISSECTTPCS GSWLRDI 
PDSDAESYSSMPP WDWICEVLSDFKTWLKAKLMPQLPGIPFVSCOR 
LEGEPGDPDLSDGSWSTVSSEADTEDVVCCSMSYS GYRGVWRGDGIMHTRCH 
WTGALVTPCAAEEOKLPINALSNS LLRHHN CGAEITGHVKNGTMRIVGPRTCRNMWSGTFPINAYT 
LVYSTTSRSACQRQKKVTFDRLOVLDSHYQDV TGPCTPLPAPNYTFALWRVSAEE YVEIROVGDF 
LKEVKAAASKVKANLLSVEE HYVTGMTTDNLKCPCOVPSPEFFTELDGVRLHRFAP 
ACSLTPPHSAKSKFGYGAKDVRCHARKAVNHINS PCKPLLREEVSFR 
VWKDLLEDSVTPIDTTIMAKNEVFC VOPEKGGRK VGLHEYPVGSQLPCEPEPDVAVLTSMLTDPSHITAE 
PARLIVFPDLGVRVCEKMALYDVVSKL AAGRRLARGSPPSVASSSASOLSA PSLKATCTANH 
PLAVMGSSYGFQYSPGQRVEFL DSPDAELIEANLLWRQEMGGNITRVESENKV 
VOAWKSKKTPMGFSYDTRCFDSTVTESDIRTEEAIY VILDSFDPLVAEEDEREI 
QCCDLDPQARVAIKSLTERLYVG GPLTNSRGENC SVPAEILRKSRRFAPALPIWARPDYNPPLLETWKKP 
GYRRCRASGVLTTSCGNTLTCYIKARA DYEPPVVHGCPLPPPOSPPVPPPRK KRTVVLTEST 
ACRAAGLODCTMLVCGNNLV VSTALAELATKSFGSSSTSGITGDNTTTSSEPAPSGCP 
VICESAGVOEDAASLRAFTEAMTRYSAPPGDP PDSDAESYSSMPP 
POPEYDLELITSCSSNVSVAHDGAGKR VYYL - LEGEPGDPDLSDGSWSTVSSEADTEDVVCCSMSYS 
TRDPTTPLARAAWETARHTPVNSWLGNIIMFAPTL WTGALVTPCAAEEQKLPINALSNS ALVTPCAAFFOKLPINALSNS LLRHHN 
WARMILMTHFFSVLIARDOL LVYSTTSRSACQRQKKVTFDRLQVLDSHYQDV 
EQALDCEIYGACYSIEPLDLPPIIQRLHGLSAFSLH LKEVKAAASKVKANLLSVEE 
SYSPGEINRVAACLRKLGVPPLRAW RFIRARS ACSLTPPHSAKSKFGYGAKDVRCHARKAVNHINS 
VRARLLSRGGRAAICGKYLFNWAVRTKLKLTPI VWKDLLEDSVTPIDTTIMAKNEVFC VOPEKGGRK 
AAAGOLDLSGWFTAGYSGG PARLIVFPDLGVRVCEKMALYDVVSKL 
DIYHSVSHARPRWFWFCLLLLAAGVGIYLLPNR ( SEQ PLAVMGSSYGFQYSPGQRVEFL 
ID NO : 94 ) ; this polypeptide is also referred to as " TP1985 " VQAWKSKKTPMGFSYDTRCFDSTVTESDIRTEEAIY 
and is depicted in FIG . 10C . OCCDLDPOARVAIKSLTERLYVG GPLTNSRGENC 

GYRRCRASGVLTTSCGNTLTCYIKARA [ 0219 ] In some cases , the T cell epitope polypeptide can ACRAAGLODCTMLVCGNNLV comprise an amino acid sequence having at least about 20 % , VICESAGVOEDAASLRAFTEAMTRYSAPPGDP 
at least about 25 % , at least about 30 % , at least about 35 % , POPEYDLELITSCSSNVSVAHDGAGKR VYYL at least about 40 % , at least about 45 % , at least about 50 % , TRDPTTPLARAAWETARHTPVNSWLGNIIMFAPTL at least about 60 % , at least about 70 % , at least about 75 % , WARMILMTHFFSVLIARDOL at least about 80 % , at least about 85 % , at least about 90 % , EOALDCEIYGACYSIEPLDLPPIIORLHGLSAFSLH 
at least about 95 % , at least about 98 % , at least about 99 % , SYSPGEINRVAACLRKLGVPPLRAW RHRARS or 100 % , amino acid sequence identity to the following VRARLLSRGGRAAICGKYLFNWAVRTKLKLTPI amino acid sequence : APITAYAQQTRGLLGCIITSLT AAAGOLDLSGWFTAGYSGG GRDKNQVEGEVOIVSTAAQTFLATCINGVCWTVY DIYHSVSHARPRWFWFCLLLLAAGVGIYLLPNR ( SEQ HGA GTRTIASPKGPVIQMYTNVDODLVGWPAPQ ID NO : 94 ) ; and has a length of 1985 amino acids . Such a GARSLTPCTCGSSDLYLVTRHADVIPVRR polypeptide can include T - cell epitopes designated NS3 - 1 , 
RGDSRGSLLSPRPISYLKGS NS3 - 2 , NS3 - 3 , NS3 - 4 , NS3 - 5 , NS3 - 6 , NS3 - 7 , NS3 - 8 , NS3 AGGPLLCPAGHAVGIFRAAVCTRGVAKAVDFIPVENLETT - 9 , NS3 - 10 , NS3 - 11 , NS3 - 12 , NS3 - 13 , NS3 - 14 , NS4a - 1 , MRSPVFTDNSSPPAVPOSFQVAHLHAPTGSGKSTKV NS46 - 1 , NS46 - 2 , NS4b - 3 , NS4b - 4 , NS4b - 5 , NS4b - 6 , NS4b PAAYAAQGYKVLVLNPSVAATL GFGAYMSKAHGID 7 , NS46 - 8 , NS4b - 9 , NS4b - 10 , NS5a - 1 , NS5a - 2 , NS5b - 1 , PNIRTGVRTITTGSPITYSTYGKFLADGGCSGGAYDII NS5b - 2 in FIG . 9A - 9B and FIG . 11A - 11N . ICDECHSTDA 
TSILGIGTVLDQAETAGARLVVLATATPPGSVTVPHP Additional T - Cell Epitopes NIEEVALSTTGEIPFYGKAIPLEVI KGGRHLIFCHSKK 
KCDELAAKLVALGINAVAYYRGLDVSVIPTSGDV [ 0220 ] As discussed above , an immunogenic composition 
VVVATDALMTG of the present disclosure includes : a ) an HCV E1 / E2 het 
FTGDFDSVIDCNTCVTQTVDFSLDPTFTIETTTLPO erodimer ; b ) a T cell epitope polypeptide that comprises one 
DAVSRTORRGRTGRGKPGIYRFVAP GERPSGMFDSS or more T - cell epitopes ( e . g . , one or more T cell epitopes 
VLCECYDAGCAWYELTPAETTVRLRAYMNT present in an HCV polypeptide other than an HCV E1 
PGLPVCODHLEFWEGV polypeptide or an HCV E2 polypeptide ) ; and c ) a CDN . The 
FTGLTHIDAHFLSQTKOSGENLPYLVAYQATV one or more T - cell epitopes can include one or more T - cell 
CARAQAPPPSWDQMWKCLIRLKPTLH GPTPLLYRL epitopes present in : a ) an HCV NS3 polypeptide ; b ) an HCV 
GAVONEVTLTHPITKYIMTCMSADLEVVESTWVLVG NS2 polypeptide ; c ) an HCV NS4A polypeptide ; d ) an HCV 
GVLAALAAYCIST NS4B polypeptide ; e ) an HCV NS5A polypeptide ; f ) an 
GCVVIVGRIVLSGKPAIIPDREVLYREFDEMEEC HCV NS5B polypeptide ; g ) an HCV core polypeptide ; or h ) 
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an HCV p7 polypeptide . In some cases , the one or more 
T - cell epitopes are T - cell epitopes present in an HCV NS3 
polypeptide . In some cases , the T cell epitope polypeptide 
further comprises one or more T cell epitopes present in : a ) 
cholera toxin or toxoid ; and / or b ) tetanus toxin or toxoid ; 
and / or c ) diphtheria toxin or toxoid ; and / or d ) a meningo 
coccal outer membrane protein . 
[ 0221 ] Thus , in some cases , an immunogenic composition 
of the present disclosure includes : a ) an HCV E1 / E2 het 
erodimer ; b ) a T - cell epitope polypeptide that comprises one 
or more T - cell epitopes , where the one or more T - cell 
epitopes are T - cell epitopes present in : i ) one or more of an 
HCV NS3 polypeptide , an HCV NS2 polypeptide , an HCV 
NS4A polypeptide , an HCV NS4B polypeptide , an HCV 
NS5A polypeptide , an HCV NS5B polypeptide , an HCV 
core polypeptide , and an HCV p7 polypeptide ; and ii ) one or 
more of cholera toxin or toxoid , tetanus toxin or toxoid , 
diphtheria toxin or toxoid , and a meningococcal outer mem 
brane protein ; and c ) a CND . 
[ 0222 ] A T helper tetanus toxin epitope or other bacterial 
T - cell epitope could be fused ( e . g . , by recombinant expres 
sion ) or chemically conjugated to the T cell epitope poly 
peptide , or can be unconjugated ( e . g . , provided as a separate 
polypeptide ) , to further enhance both T and B cell responses 
to both the T - cell epitopes present in the T cell epitope 
polypeptide and in the E1 / E2 polypeptides . Alternatively , 
the whole or part of the detoxified toxin ( “ toxoid ” ) can be 
used , wherein specific amino acids of the toxins are mutated 
to render the toxins inactive , thereby generating toxoids . 
Methods of generating toxoids are well known in the art . 
Examples of bacterial epitopes include the use of diphtheria 
toxoid , meningococcal outer membrane protein , or mutant 
diphtheria protein CRM197 ( see , e . g . : http : / / www ( dot ) med 
scape ( dot ) com / viewarticle / 431127 ) . 
[ 0223 ] In some cases , a suitable tetanus toxoid polypep 
tide comprises the amino acid sequence QYIKANSKFI 
GIFE ( SEQ ID NO : 130 ) . In some cases , a suitable tetanus 
toxoid polypeptide comprises the amino acid sequence QYI 
KANSKFIGITE ( SEQ ID NO : 131 ) . 
[ 0224 ] In some cases , a T cell epitope polypeptide can 
comprise cholera toxin ( or toxoid ) epitope . In some cases , a 
suitable T - cell epitope polypeptide comprising a cholera 
toxoid epitope comprises a fragment of cholera toxin - B 
subunit ( CT - B ) , e . g . , a fragment of from 5 amino acids to 25 
amino acids , or from 25 amino acids to 50 amino acids , of 
the following amino acid sequence : MIKLKFGVFF 
TVLLSSAYAH GTPONITDLC AEYHNTQIHT LNDKIF 
SYTE SLAGKREMAI ITFKNGATFQ VEVPGSQHID 
SQKKAIERMK DTLRIAYLTE AKVEKLCVWN NKT 
PHAIAAI SMAN ( SEQ ID NO : 132 ) . 
[ 0225 ] In some cases , a T cell epitope polypeptide can 
comprise a tetanus toxin ( or toxoid ) T - cell epitope . In some 
cases , a suitable T cell epitope polypeptide comprising a 
tetanus toxin T - cell epitope comprises the amino acid 
sequence : ILMQYIKANSKFIGI ( SEQ ID NO : 133 ) ; and 
has a length of from 15 amino acids to 20 amino acids . In 
some cases , a suitable T cell epitope polypeptide comprising 
a tetanus toxin T - cell epitope comprises the amino acid 
sequence : VNNESSE ( SEQ ID NO : 134 ) . In some cases , a 
suitable T cell epitope polypeptide comprising a tetanus 
toxin T - cell epitope comprises the amino acid sequence : 
PGINGKAIHLVNNESSE ( SEQ ID NO : 135 ) . In some 
cases , a suitable T cell epitope polypeptide comprising a 
tetanus toxin T - cell epitope comprises the amino acid 

sequence : PNRDIL ( SEQ ID NO : 136 ) . In some cases , a 
suitable T cell epitope polypeptide comprising a tetanus 
toxin T - cell epitope comprises the amino acid sequence : 
FIGITEL ( SEQ ID NO : 137 ) . In some cases , a suitable 
tetanus toxin T - cell epitope comprises the amino acid 
sequence : SYFPSV ( SEQ ID NO : 138 ) . In some cases , a 
suitable T cell epitope polypeptide comprising a tetanus 
toxin T - cell epitope comprises the amino acid sequence : 
NSVDDALINSTKIYSYFPSV ( SEQ ID NO : 139 ) . In some 
cases , a suitable T cell epitope polypeptide comprising a 
tetanus toxin T - cell epitope comprises the amino acid 
sequence : IDKISDVSTIVPYIGPALNI ( SEQ ID NO : 140 ) . 
[ 0226 ] In some cases , a T cell epitope polypeptide can 
comprise a diphtheria toxin T - cell epitope In some cases , a 
suitable T - cell epitope polypeptide comprising a diphtheria 
toxin T - cell epitope comprises the amino acid sequence : 
QSIALSSLMVAQAIP ( SEQ ID NO : 141 ) ; and has a length 
of from 15 amino acids to 20 amino acids . In some cases , a 
suitable T cell epitope polypeptide comprising a diphtheria 
toxin T - cell epitope comprises the amino acid sequence : 
PVFAGANYAAWAVNVAQVI ( SEQ ID NO : 142 ) . In some 
cases , a suitable T cell epitope polypeptide comprising a 
diphtheria toxin T - cell epitope comprises the amino acid 
sequence : VHHNTEEIVAQSIALSSLMV ( SEQ ID 
NO : 143 ) . In some cases , a suitable T cell epitope polypep 
tide comprising a diphtheria toxin T - cell epitope comprises 
the amino acid sequence : QSIALSSLMVAQAIPLVGEL 
( SEQ ID NO : 144 ) . In some cases , a suitable T cell epitope 
polypeptide comprising a diphtheria toxin T - cell epitope 
comprises the amino acid sequence : VDIGFAAYN 
FVESIINLFQV ( SEQ ID NO : 145 ) . In some cases , a suitable 
T cell epitope polypeptide comprising a diphtheria toxin 
T - cell epitope comprises the amino acid sequence : QGES 
GHDIKITAENTPLPIA ( SEQ ID NO : 146 ) . In some cases , a 
suitable T cell epitope polypeptide comprising a diphtheria 
toxin T - cell epitope comprises the amino acid sequence : 
GVLLPTIPGKLDVNKSKTHI ( SEQ ID NO : 147 ) . In some 
cases , a suitable T cell epitope polypeptide comprising a 
diphtheria toxin T - cell epitope comprises the amino acid 
sequence of CRM197 ( see , e . g . , Giannini et al . ( 1984 ) Nucl . 
Acids . Res . 12 : 4063 ) . 
[ 0227 ] The amino acid sequence of CRM197 is as follows : 

( SEQ ID NO : 148 ) 
laddvvdssksfvmenfssyhgtkpgyvdsiqkgiqkpksgtagnydddw 
kefyst dnkydaagy sydnenplsgkaggvvkvtypgltkvlalkvdnae 
tikkelglslteplmeqvgteefikrfgdgasrvvlslpfaegsssveyi 
nnweqakalsveleinfetrgkrgqdamyeymaqacagnrvrrsygssls 

cinldwdvirdktktkieslkehgpiknkmsespnktvseekakayleef 

hqtalehpelselktvtgtnpvfaganyaawavnvaqvidset adnlekt 

taalsilpgigsvmgiadgavhhnteeivaqsialsslmvaqaiplygel 
vdigfanynfvesiinlfqvvhnsynrpayspghktqpflhdgyayswnt 
vedsiirtgfqgesghdikitaentplpiagvilptipgkldvnkskthi 
svngrkirmrcraidgdvt fcrpkspvyvgngvhanlhvafhrsssekih 
sneissdsigvigyqktvdhtkvnsklslffeiks . 

[ 0228 ] In some cases , a T cell epitope polypeptide can 
comprise a tetanus toxin T - cell epitope and a diphtheria 
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toxin T - cell epitope . In some of these cases , the T cell 
epitope polypeptide can comprise the amino acid sequence : 
IMQYIKANSKFIGIQSIALSSLMVAQ ( SEQ ID NO : 149 ) ; 
and can have a length of from 26 amino acids to 30 amino 
acids . 

Mixtures of T - Cell Epitope Polypeptides ( T - Cell Epitope 
Polypeptides ) 
[ 0229 ] In some cases , an immunogenic composition of the 
present disclosure comprises two or more different T - cell 
epitope polypeptides comprising a T - cell epitope present in 
an HCV protein other than El and E2 ( e . g . , a mixture of two 
or more different T - cell epitope polypeptides comprising a 
T - cell epitope present in an HCV protein other than El and 
E2 ) . 
[ 0230 ] For example , in some cases , an immunogenic com 
position of the present disclosure comprises : a ) an HCV 
E1 / E2 heterodimeric polypeptide ; b ) two or more different 
T - cell epitope polypeptides comprising a T - cell epitope 
present in an HCV protein other than El and E2 ; and c ) a 
CDN . In some cases , an immunogenic composition of the 
present disclosure comprises : a ) an HCV E2 polypeptide ; b ) 
two or more different T - cell epitope polypeptides comprising 
a T - cell epitope present in an HCV protein other than El and 
E2 ; and c ) a CDNs . 
[ 0231 ] For example , the two or more different T cell 
epitope polypeptides can include : i ) a first T cell epitope 
polypeptide comprising an amino acid sequence having at 
least 20 % , at least 30 % , at least 40 % , at least 50 % , at least 
60 % , at least 70 % , at least 80 % , at least 90 % , at least 95 % , 
at least 98 % , or 100 % , amino acid sequence identity to 
TP29 , and having a length of from 29 amino acids to 35 
amino acids ; and ii ) a second T cell epitope polypeptide 
comprising an amino acid sequence having at least 20 % , at 
least 30 % , at least 40 % , at least 50 % , at least 60 % , at least 
70 % , at least 80 % , at least 90 % , at least 95 % , at least 98 % , 
or 100 % , amino acid sequence identity to TP50 , and having 
a length of from 50 amino acids to 55 amino acids . 
10232 ] As another example , the two or more different T 
cell epitope polypeptides can include : i ) a first T cell epitope 
polypeptide comprising an amino acid sequence having at 
least 20 % , at least 30 % , at least 40 % , at least 50 % , at least 
60 % , at least 70 % , at least 80 % , at least 90 % , at least 95 % , 
at least 98 % , or 100 % , amino acid sequence identity to 
TP29 , and having a length of from 29 amino acids to 35 
amino acids ; and ii ) a second T cell epitope polypeptide 
comprising an amino acid sequence having at least 20 % , at 
least 30 % , at least 40 % , at least 50 % , at least 60 % , at least 
70 % , at least 80 % , at least 90 % , at least 95 % , at least 98 % , 
or 100 % , amino acid sequence identity to TP52 , and having 
a length of from 52 amino acids to 60 amino acids . 
0233 ] As another example , the two or more different T 

cell epitope polypeptides can include : i ) a first T cell epitope 
polypeptide comprising an amino acid sequence having at 
least 20 % , at least 30 % , at least 40 % , at least 50 % , at least 
60 % , at least 70 % , at least 80 % , at least 90 % , at least 95 % , 
at least 98 % , or 100 % , amino acid sequence identity to 
TP29 , and having a length of from 29 amino acids to 35 
amino acids ; and ii ) a T cell epitope polypeptide comprising 
an amino acid sequence having at least 20 % , at least 30 % , 
at least 40 % , at least 50 % , at least 60 % , at least 70 % , at least 
80 % , at least 90 % , at least 95 % , at least 98 % , or 100 % , 
amino acid sequence identity to TP70 , and having a length 
of from 70 amino acids to 75 amino acids . 
[ 0234 ] As another example , the two or more different T 
cell epitope polypeptides can include : i ) a first T cell epitope 
polypeptide comprising an amino acid sequence having at 

least 20 % , at least 30 % , at least 40 % , at least 50 % , at least 
60 % , at least 70 % , at least 80 % , at least 90 % , at least 95 % , 
at least 98 % , or 100 % , amino acid sequence identity to 
TP29 , and having a length of from 29 amino acids to 35 
amino acids ; and ii ) a second T cell epitope polypeptide 
comprising an amino acid sequence having at least 20 % , at 
least 30 % , at least 40 % , at least 50 % , at least 60 % , at least 
70 % , at least 80 % , at least 90 % , at least 95 % , at least 98 % , 
or 100 % , amino acid sequence identity to TP100 , and having 
a length of from 100 amino acids to 110 amino acids . 
[ 0235 ] As another example , the two or more different T 
cell epitope polypeptides can include : i ) a first T cell epitope 
polypeptide comprising an amino acid sequence having at 
least 20 % , at least 30 % , at least 40 % , at least 50 % , at least 
60 % , at least 70 % , at least 80 % , at least 90 % , at least 95 % , 
at least 98 % , or 100 % , amino acid sequence identity to 
TP29 , and having a length of from 29 amino acids to 35 
amino acids ; and ii ) a second T cell epitope polypeptide 
comprising an amino acid sequence having at least 20 % , at 
least 30 % , at least 40 % , at least 50 % , at least 60 % , at least 
70 % , at least 80 % , at least 90 % , at least 95 % , at least 98 % , 
or 100 % , amino acid sequence identity to TP171 , and having 
a length of from 171 amino acids to 180 amino acids . 
[ 02361 As another example , the two or more different T 
cell epitope polypeptides can include : i ) a first T cell epitope 
polypeptide comprising an amino acid sequence having at 
least 20 % , at least 30 % , at least 40 % , at least 50 % , at least 
60 % , at least 70 % , at least 80 % , at least 90 % , at least 95 % , 
at least 98 % , or 100 % , amino acid sequence identity to 
TP29 , and having a length of from 29 amino acids to 35 
amino acids ; and ii ) a T cell epitope polypeptide comprising 
an amino acid sequence having at least 20 % , at least 30 % , 
at least 40 % , at least 50 % , at least 60 % , at least 70 % , at least 
80 % , at least 90 % , at least 95 % , at least 98 % , or 100 % , 
amino acid sequence identity to TP228 , and having a length 
of from 228 amino acids to 235 amino acids . 
[ 0237 ] As another example , the two or more different T 
cell epitope polypeptides can include : i ) a first T cell epitope 
polypeptide comprising an amino acid sequence having at 
least 20 % , at least 30 % , at least 40 % , at least 50 % , at least 
60 % , at least 70 % , at least 80 % , at least 90 % , at least 95 % , 
at least 98 % , or 100 % , amino acid sequence identity to 
TP29 , and having a length of from 29 amino acids to 35 
amino acids ; and ii ) a second T cell epitope polypeptide 
comprising an amino acid sequence having at least 20 % , at 
least 30 % , at least 40 % , at least 50 % , at least 60 % , at least 
70 % , at least 80 % , at least 90 % , at least 95 % , at least 98 % , 
or 100 % , amino acid sequence identity to TP553 , and having 
a length of from 553 amino acids to 565 amino acids . 
[ 0238 ] As another example , the two or more different T 
cell epitope polypeptides can include : i ) a first T cell epitope 
polypeptide comprising an amino acid sequence having at 
least 20 % , at least 30 % , at least 40 % , at least 50 % , at least 
60 % , at least 70 % , at least 80 % , at least 90 % , at least 95 % , 
at least 98 % , or 100 % , amino acid sequence identity to 
TP29 , and having a length of from 29 amino acids to 35 
amino acids ; and ii ) a second T cell epitope polypeptide 
comprising an amino acid sequence having at least 20 % , at 
least 30 % , at least 40 % , at least 50 % , at least 60 % , at least 
70 % , at least 80 % , at least 90 % , at least 95 % , at least 98 % , 
or 100 % , amino acid sequence identity to TP778 , and having 
a length of from 778 amino acids to 785 amino acids . 

Pharmaceutically Acceptable Excipients 
[ 0239 ] An immunogenic composition of the present dis 
closure can include a pharmaceutically acceptable excipient . 
A wide variety of pharmaceutically acceptable excipients is 
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known in the art and need not be discussed in detail herein . 
Pharmaceutically acceptable excipients have been amply 
described in a variety of publications , including , for 
example , A . Gennaro ( 2000 ) “ Remington : The Science and 
Practice of Pharmacy ” , 20th edition , Lippincott , Williams , & 
Wilkins ; Pharmaceutical Dosage Forms and Drug Delivery 
Systems ( 1999 ) H . C . Ansel et al . , eds 7th ed . , Lippincott , 
Williams , & Wilkins ; and Handbook of Pharmaceutical 
Excipients ( 2000 ) A . H . Kibbe et al . , eds . , 3rd ed . Amer . 
Pharmaceutical Assoc . 
[ 0240 ] In some cases , a pharmaceutically acceptable 
excipient is an aqueous buffer . Thus , an immunogenic com 
position of the present disclosure can include an aqueous 
buffer . Suitable aqueous buffers include , but are not limited 
to , acetate , succinate , citrate , and phosphate buffers varying 
in strengths from about 5 mM to about 100 mM . In some 
cases , the aqueous buffer includes reagents that provide for 
an isotonic solution . Such reagents include , but are not 
limited to , sodium chloride ; and sugars e . g . , mannitol , 
dextrose , sucrose , and the like . In some embodiments , the 
aqueous buffer further includes a non - ionic surfactant such 
as polysorbate 20 ( TWEEN®20 ) or polysorbate 80 
( TWEEN®80 ) . For example , an immunogenic composition 
of the present disclosure in an aqueous buffer can include , 
e . g . , from about 0 . 01 % to about 0 . 05 % polysorbate - 20 
( TWEEN®20 ) non - ionic detergent . Optionally the formu 
lations may further include a preservative . Suitable preser 
vatives include , but are not limited to , a benzyl alcohol , 
phenol , chlorobutanol , benzalkonium chloride , and the like . 
In many cases , the formulation is stored at about 4° C . 
Formulations may also be lyophilized , in which case they 
generally include cryoprotectants such as sucrose , trehalose , 
lactose , maltose , mannitol , and the like . Lyophilized formu 
lations can be stored over extended periods of time , even at 
ambient temperatures . In some cases , the aqueous buffer 
further includes a non - ionic surfactant . In some cases , the 
aqueous buffer includes the non - ionic surfactant TritonTM 
X - 100 , e . g . , 0 . 1 % TritonTM X - 100 . 

[ 0245 ] Y , Y ' is NH , CH2 , 0 ; 
[ 0246 ] Z , Z ' is NH , CH , , 0 ; 
[ 0247 ] R1 represents hydrogen or NH , which may be 
substituted ; 
[ 0248 ] R2 is hydrogen or absent ; 
[ 0249 ] R3 represents NH2 , O , OH , H , or a halogen ; 
[ 0250 ] R4 represents hydrogen , halogen , or a straight or 
branched C - C , alkyl group which may optionally be sub 
stituted ; 
[ 0251 ] R5 represents hydrogen , OH or a straight or 
branched C - C . alkyl chain or C1 - C6 straight or branched 
alkoxy chain which may optionally be substituted ; 
[ 0252 ] * * * is a single or double bond ; 
[ 0253 ] or conjugates thereof , and salts or solvates thereof . 
See , e . g . , US 2008 / 0286296 . 
[ 0254 ] In formula ( 1 ) , the purine residue is in some cases 
a guanine ( G ) , adenine ( A ) , xanthine or hypoxanthine ( X ) , 
or inosine ( 1 ) residue . The compound can have identical 
purine residues , e . g . c - diGMP , C - diAMP , c - dilMP , or 
c - dXMP , or can contain different purine residues , e . g . 
C - GpAp , c - Gplp , c - GpXp , C - Aplp , C - ApXp , or c - lpXp . Fur 
ther , R5 is in some cases an OH group . In addition , X is in 
some cases an oxygen atom . In one embodiment , Y , Y ' , Z , 
and Z ' are an oxygen atom , O . Thus , in one embodiment , the 
compound of formula ( I ) is a cyclic bis ( 3 - 5 ' ) diguanylic acid 
( c - diGMP ) or conjugates thereof or a cyclic bis ( 3 ' - 5 ' ) diade 
nylic acid ( c - diAMP ) or conjugates thereof , or salts or 
solvates thereof . In one embodiment , the compound of 
formula ( I ) is cyclic Bis ( 3 ' - 5 ' ) adenylic acid , which is also 
referred to as c - di - AMP ; or the pegylated conjugate . With 
the term " which may be substituted ” is meant the substitu 
tion with a straight or branched C1 - C6 alkyl group or a 
straight or branched C1 - C6 alkoxy group and / or with a 
halogen , hydroxyl group or carboxyl group . 
[ 0255 ] In some cases , a CDN suitable for use in an 
immunogenic composition of the present disclosure is 
selected from the group consisting of cyclic di - adenosine 
monophosphate ( c - di - AMP ) , cyclic di - guanosine mono 
phosphate ( c - di - GMP ) , and cyclic guanosine monophos 
phate - adenosine monophosphate ( CGAMP ) . In some cases , 
a CDN suitable for use in an immunogenic composition of 
the present disclosure is CGAMP ( 2 - 3 ' - cyclic GMP - AMP ) 
or CGAMP ( 3 ' - 3 ' - cyclic GMP - AMP ) . In some cases , a CDN 
suitable for use in an immunogenic composition of the 
present disclosure is cGAMP ( 2 ' - 3 ' - cyclic GMP - AMP ) . In 
some cases , a CDN suitable for use in an immunogenic 
composition of the present disclosure is cGAMP ( 3 ' - 3 
cyclic GMP - AMP ) . 
[ 0256 ] In some cases , a CDN suitable for use in an 
immunogenic composition of the present disclosure is of 
Formula ( II ) : 

Cyclic Dinucleotides 
[ 0241 ] In some cases , a CDN suitable for use in an 
immunogenic composition of the present disclosure is of 
Formula ( I ) : 

OH RA 

Rs 2 - P - Y — N N R = 

RIN V N Y - P — ? Rs HY C 
. ?? B2 

? ? z 

HY ? 
BU 

[ 0242 ] wherein : 
[ 0243 ] A is S or O ; 
[ 0244 ] X is S , N , O , CH2 ; 
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[ 0257 ] where : 
[ 0258 ] A , C , A ' and C ' are independently selected from 
NH , O , and S ; 
[ 0259 ] X , Y , X ' , and Y ' are independently selected from O 
or S ; 
[ 0260 ] Z and Z ' are independently selected from 0 , S , NH , 
and CHz ; and 
[ 0261 ] B , and B , are independently a purine selected 
from : 

NH 

' N E - N - R , 

Q 

NH 

N 

NH NH 

N N 

9 

Immunogenic Composition Comprising HCV E1 / E2 , HCV 
E2 , or HCV El and an Archaeal Glycolipid 
[ 0267 ] The present disclosure provides an immunogenic 
composition comprising : a ) an HCV E1E2 heterodimer ; and 
b ) an archaeosome . The present disclosure provides an 
immunogenic composition comprising : a ) an HCV E2 poly 
peptide ; and b ) an archaeosome . The present disclosure 
provides an immunogenic composition comprising : a ) an 
HCV E1 polypeptide ; and b ) an archaeosome . 
[ 0268 ] In some cases , an immunogenic composition of the 
present disclosure , when administered to an individual in 
need thereof , induces an immune response in the individual 
to one or more HCV genotypes . In some cases , an immu 
nogenic composition of the present disclosure , when admin 
istered to an individual in need thereof , induces an immune 
response in the individual to one or more HCV genotypes , 
where the immune response is greater than the immune 
response induced by administration of a control composition 
comprising the HCV E1 / E2 heterodimer ( or El polypeptide , 
or E2 polypeptide ) but lacking the archaeosome . 
[ 02691 . In some cases , an immunogenic composition of the 
present disclosure , when administered to an individual in 
need thereof , induces CD8 + CTLs specific for HCV , where 
the number of HCV - specific CD8 + CTLs induced is at least 
10 % , at least 15 % , at least 20 % , at least 25 % , at least 30 % , 
at least 40 % , at least 50 % , at least 75 % , at least 100 % ( or 
2 - fold ) , at least 2 . 5 - fold , at least 5 - fold , at least 7 . 5 - fold , at 
least 10 - fold , at least 20 - fold , at least 50 - fold , or at least 
100 - fold , or more than 100 - fold , higher than the number of 
HCV - specific CD8 + CTLs induced by administration of a 
control composition ( e . g . , a composition comprising the 
HCV E1 / E2 heterodimer but lacking the archaeosome ; a 
composition comprising an El polypeptide but lacking the 
archaeosome ; a composition comprising an E2 polypeptide 
but lacking the archaeosome ) . 
10270 ] In some cases , an immunogenic composition of the 
present disclosure , when administered to an individual in 
need thereof , induces CD4 + T cells specific for HCV , where 
the number of HCV - specific CD4 + T cells induced is at least 
10 % , at least 15 % , at least 20 % , at least 25 % , at least 30 % , 
at least 40 % , at least 50 % , at least 75 % , at least 100 % ( or 
2 - fold ) , at least 2 . 5 - fold , at least 5 - fold , at least 7 . 5 - fold , at 
least 10 - fold , at least 20 - fold , at least 50 - fold , or at least 
100 - fold , or more than 100 - fold , higher than the number of 
HCV - specific CD4 + T cells induced by administration of a 
control composition ( e . g . , a composition comprising the 
HCV E1 / E2 heterodimer but lacking the archaeosome ; a 
composition comprising an El polypeptide but lacking the 
archaeosome ; a composition comprising an E2 polypeptide 
but lacking the archaeosome ) . 
[ 0271 ] In some cases , an immunogenic composition of the 
present disclosure , when administered to an individual in 
need thereof , induces production of HCV - specific CD4 + T 
cells and CD8 + T cells in the individual , where the number 
of HCV - specific CD4 + T cells and / or CD8 + T cells is 
increased , such that the percent of total peripheral CD4 + 
and / or CD8 + T cells that is HCV - specific is from 0 . 01 % to 
0 . 05 % , from 0 . 05 % to 0 . 10 % , from 0 . 10 % to 0 . 125 % , from 
0 . 125 % to 0 . 25 % , from 0 . 25 % to from 0 . 50 % , or 0 . 5 % to 
10 % ( e . g . , from 0 . 5 % to 1 % , from 1 % to 2 % , from 2 % to 
5 % , or from 5 % to 10 % ) . The number of HCV - specific 
CD4 + T cells and CD8 + T cells in a control individual ( e . g . , 
an individual not infected with HCV ) not treated with the 
immunogenic composition would be undetectable . 

NH 

O , or 

[ 0262 ] where : 
[ 0263 ] Q is hydrogen or NH2 ; 
[ 0264 ] Nitrogen is optionally substituted with a C . - C . 
alkyl or a C , - Co acyl group ; and 
[ 0265 ] R is O or S . 
[ 0266 ] In some cases , a CDN suitable for inclusion in an 
immunogenic composition of the present disclosure is a 
fluorinated CND . In some cases , the fluorinated CDN is 
2 ' - F - c - diGMP having the following structure : 

NH 

NH2 F C 

O 0 F HON 
O o 

HN . 
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individual in need thereof , induces an immune response in 
the individual to HCV genotype 2 . In some cases , an 
immunogenic composition of the present disclosure when 
administered to an individual in need thereof , induces an 
immune response in the individual to HCV genotype 3 . In 
some cases , an immunogenic composition of the present 
disclosure , when administered to an individual in need 
thereof , induces an immune response in the individual to 
HCV genotype 1 and HCV genotype 3 . In some cases , an 
immunogenic composition of the present disclosure , when 
administered to an individual in need thereof , induces an 
immune response in the individual to HCV genotype 1 , 
HCV genotype 2 , and HCV genotype 3 . In some cases , an 
immunogenic composition of the present disclosure , when 
administered to an individual in need thereof , induces an 
immune response in the individual to HCV genotype 1 , 
HCV genotype 2 , HCV genotype 3 , and HCV genotype 7 . In 
some cases , an immunogenic composition of the present 
disclosure , when administered to an individual in need 
thereof , induces an immune response in the individual to 
HCV genotype 1 , HCV genotype 2 , HCV genotype 3 , HCB 
genotype 4 , HCV genotype 5 , HCV genotype 6 , and HCV 
genotype 7 . 

[ 0272 ] In some cases , an immunogenic composition of the 
present disclosure , when administered to an individual in 
need thereof , increases the number of HCV E1 / E2 - specific 
CD4 + T cells and CD8 + T cells in the individual by at least 
10 % , at least 15 % , at least 20 % , at least 25 % , at least 30 % , 
at least 40 % , at least 50 % , at least 75 % , at least 100 % ( or 
2 - fold ) , at least 2 . 5 - fold , at least 5 - fold , at least 7 . 5 - fold , at 
least 10 - fold , at least 20 - fold , at least 50 - fold , or at least 
100 - fold , or more than 100 - fold , compared to the number of 
HCV E1 / E2 - specific CD4 + T cells and CD8 + T cells in the 
individual induced by administration of a control composi 
tion comprising the HCV E1 / E2 heterodimer ( or HCV E2 
polypeptide , or HCV El polypeptide ) but lacking the 
archaeosome , or compared to the number of HCV E1 / E2 
specific CD4 + T cells and CD8 + T cells in the individual 
before administration of the immunogenic composition . 
[ 0273 ] In some cases , an immunogenic composition of the 
present disclosure , when administered to an individual in 
need thereof , induces helper T lymphocytes ( e . g . , CD4 + T 
cells ) specific for HCV , where the number of HCV - specific 
helper T lymphocytes induced is at least 10 % , at least 15 % , 
at least 20 % , at least 25 % , at least 30 % , at least 40 % , at least 
50 % , at least 75 % , at least 100 % ( or 2 - fold ) , at least 2 . 5 - fold , 
at least 5 - fold , at least 7 . 5 - fold , at least 10 - fold , at least 
20 - fold , at least 50 - fold , or at least 100 - fold , or more than 
100 - fold , higher than the number of HCV - specific helper T 
cells induced by administration of a control composition 
comprising the HCV E1 / E2 heterodimer ( or HCV E2 poly 
peptide , or HCV E1 polypeptide ) but lacking the archae 
osome , or compared to the number of HCV - specific CD4 * T 
cells in the individual before administration of the immu 
nogenic composition . 
[ 0274 ] In some cases , an immunogenic composition of the 
present disclosure , when administered to an individual in 
need thereof , induces antibody specific for HCV , where the 
level of HCV - specific antibody induced is at least at high as 
the level of HCV - specific antibody induced by administra 
tion of a control composition comprising the HCV E1 / E2 
heterodimer ( or HCV E2 polypeptide , or HCV E1 polypep 
tide ) but lacking the archaeosome . 
[ 0275 ] In some cases , an immunogenic composition of the 
present disclosure , when administered to an individual in 
need thereof , induces antibody specific for HCV , where the 
level of HCV - specific antibody induced is at least 10 % , at 
least 15 % , at least 20 % , at least 25 % , at least 30 % , at least 
40 % , at least 50 % , at least 75 % , at least 100 % ( or 2 - fold ) , 
at least 2 . 5 - fold , at least 5 - fold , at least 7 . 5 - fold , at least 
10 - fold , at least 20 - fold , at least 50 - fold , or at least 100 - fold , 
or more than 100 - fold , higher than the level of HCV - specific 
antibody induced by administration of a control composition 
comprising the HCV E1 / E2 heterodimer ( or HCV E2 poly 
peptide , or HCV E1 polypeptide ) but lacking the archae 
osome , or compared the level of HCV - specific antibody in 
the individual before administration of the immunogenic 
composition . 
[ 0276 ] An immunogenic composition of the present dis 
closure , when administered to an individual in need thereof , 
induces an immune response ( e . g . , a cellular immune 
response ) in the individual to one or more HCV genotypes . 
In some cases , an immunogenic composition of the present 
disclosure , when administered to an individual in need 
thereof , induces an immune response in the individual to 
HCV genotype 1 . In some cases , an immunogenic compo 
sition of the present disclosure , when administered to an 

HCV E1E2 Heterodimers , HCV E2 Polypeptides , and HCV 
E1 Polypeptides . 
[ 0277 ) The present disclosure provides an immunogenic 
composition comprising : a ) an HCV E1E2 heterodimer ; and 
b ) an archaeosome . The present disclosure provides an 
immunogenic composition comprising : a ) an HCV E2 poly 
peptide ; and b ) an archaeosome . The present disclosure 
provides an immunogenic composition comprising : a ) an 
HCV E1 polypeptide ; and b ) an archaeosome . Suitable HCV 
E1E2 heterodimers , HCV E2 polypeptides , and HCV E1 
polypeptides are as described above . 

Archaeal Lipids and Archaeosomes 
102781 . An archaeal lipid suitable for use in an immuno 
genic composition of the present disclosure comprises a 
polar lipid based on a 2 , 3 - dialkylglycerol skeleton . These 2 , 
3 - dialkylglycerol groups are isoprenoid and the simplest 
molecules are derivatives or 2 , 3 - dibiphytanyl - O - sn - glycerol 
( archeol ) ; for instance , two isoprenoid units of 20 carbons 
joined at positions sn - 2 and sn - 3 of glycerol . These alkyl 
chains are generally saturated ; nevertheless , some forms 
have double bonds in different positions . These lipids have 
one or two groups of polar head , which may be different with 
units 2 , 3 - sn - glycerol joined by C40 alkyl components 
which are also isoprenoid molecules . For instance , calar 
cheol ( so called because it is the predominant form in some 
thermophile archaebacteria ) , has two C40 isoprenoid units 
bonded from positions 2 to 3 ' and from position 3 to 2 ' . 
[ 0279 ] In some cases , an archaeal adjuvant suitable for use 
in an immunogenic composition of the present disclosure 
comprises multivalent cations in association with aggregates 
of a plurality of spherical archaeal polar lipid structures 
containing aqueous compartments ( e . g . , an “ AMVAD struc 
ture ” ) , where the archaeal polar lipid is a total polar lipids 
extract or archaetidyl glycerophosphate - O - methyl , obtained 
from an archaeal species . The multivalent cations can be 
divalent or trivalent cations . The multivalent cations can be 
divalent Ca2 + or Mg2 + , or trivalent A13 + . The Ca2 + can be 
provided as CaCl2 . The A13 + can be provided as AlClz or 
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AIK ( SO4 ) 2 . In some cases , the total polar lipids extract from 
an archaeal species is mixed with neutral lipids from the 
archaeal species . See , e . g . , U . S . Patent Publication No . 
2013 / 0195932 . 
[ 0280 ] In some cases , lipids suitable for use in an immu 
nogenic composition of the present disclosure comprises 
1 , 2 - di - O - hexadecyl - sn - glycero - 3 - phosphatidylcholine and 
1 , 2 - di - O - phytanyl - sn - glycero - 3 - phosphatidylethanolamine . 
In some cases , the 1 , 2 - di - O - hexadecyl - sn - glycero - 3 - phos 
phatidylcholine and 1 , 2 - di - O - phytanyl - sn - glycero - 3 - phos 
phatidylethanolamine form uniformly sized particles ; for 
example , the particles can comprise : liposomes , nanolipo 
somes , niosomes , microspheres , nanospheres , nanoparticles , 
micelles or archaeosomes . 
[ 0281 ] In some cases , an archaeosome comprises at least 
one polar synthetic lipid , where the at least one polar 
synthetic lipid comprises at least one carbohydrate or 
anionic group linked by covalent bonding to at least one free 
hydroxyl group of an archaeal core lipid . In some cases , the 
archaeal core lipid is archaeol ( 2 , 3 - di - O - diphytanyl - sn - glyc 
erol ) . In some cases , the archaeal core lipid is caldarchaeol 
( 2 , 2 , 3 , 3 ' - tetra - O - dibiphytanyl - sn - diglycerol ) . In some 
cases , the carbohydrate group is selected from the group 
consisting of : B - D - Glc - ( 1 , 6 - B - D - Glc - ; B - D - Glc - ( 1 , 6 ) - a - D 
Glc - ; A - D - Glc - ( 1 , 6 ) - B - D - Glc - ; B - D - Glc - ( 1 , 4 ) - B - D - Glc - ; 
A - D - Glc - ( 1 , 4 ) - B - D - Glc - ; B - D - Gal - ( 1 , 4 ) - B - D - Glc - ; a - D 
Gal - ( 1 , 6 ) - B - D - Glc - ; B - D - Glc - ( 1 , 6 ) - B - D - Glc - ( 1 , 6 ) - B - D 
Glc - ; a - D - Glc - ( 1 , 4 ) - a - D - Glc - ( 1 , 4 ) - B - D - Glc - ; a - D - Man - ( 1 , 
2 ) - a - D - Man - ( 1 , 2 ) - a - D - Man - ; and - D - Man - ( 1 , 2 ) - a - D 
Man - ( 1 , 2 ) - a - D - Man - ( 1 , 2 ) - a - D - Man - . In some cases , the 
carbohydrate group comprises two or three B - D - Glc - units in 
( 1 , 6 ) linkage . In some cases , the carbohydrate group is a 
Galactose - Glucose ( gal - glc ) group . In some cases , the 
anionic group is selected from the group consisting of 
phosphoserine , phosphoethanolamine , phosphoinositol and 
phosphoglycerol . In some cases , the at least one anionic 

lipid is selected from the group consisting of archaetidyl 
glycerol , archaetidylglycerolphosphate - methyl , archaetidyl 
serine , and archaetidylinositol . In some cases , the archae 
osome comprises at least one conventional lipid . In some 
cases , the at least one conventional lipid is selected from a 
group consisting of phosphatidylglycerol , phosphatidylser 
ine , sulfoquinovosyl diacylglycerol ( SQDG ) , and choles 
terol . In some cases , the at least one conventional lipid 
comprises cholesterol , and wherein cholesterol is present in 
an amount of between 10 and 45 mol % of the total lipid 
composition . In some cases , the phosphatidylglycerol is 
present in an amount of between 20 and 80 mol % of the 
lipid composition . In some cases , the phosphatidylserine is 
present in an amount of between 10 and 30 mol % of the 
lipid composition . In some cases , the at least one polar 
synthetic lipid comprises at least one synthetic immunoac 
tive glycolipid and at least one anionic lipid , and the 
archaeosome further comprises at least one stabilizing lipid . 
In some cases , the at least one polar synthetic lipid com 
prises caldarchaeol having one carbohydrate head group and 
one anionic head group . In some cases , the carbohydrate 
head group comprises gentiobiose and the anionic head 
group comprises phosphoinositol . In some cases , the at least 
one polar synthetic lipid comprises a first caldarchaeol 
having two carbohydrate head groups and a second caldar 
chaeol having two anionic head groups , and wherein the at 
least one stabilizing lipid is the first and / or second caldar 
chaeol . In some cases , the at least one polar synthetic lipid 
comprises gentiotriose - archaeol and wherein the at least one 
stabilizing lipid comprises cholesterol and at least one of 
phosphatidylethanolamine , archaetidylglycerol , archaetidyl 
serine or archaetidylglycerolphosphate - methyl . 
[ 0282 ] Caldarchaeol is also known as dibiphytanyldiglyc 
erol tetraether . Two glycerol units are linked together by two 
strains that consist of two phytanes linked together to form 
a linear chain of 32 carbon atoms . Caldarchaeol has the 
following structure : 

HO . 

?? , 
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[ 0283 ] Archaeal lipids can be obtained from any archaea 
of the phyla Euryarchaeota , Crenarchaeota , Korarchaeota , 
or , Nanoarchaea . Archaeal lipids can be obtained from any 
archaea of the genus Thermococcus , Sulfolobus , Halobac 
terium , Methanococcus , Ferroglobus , Thermoplasma , 
Archaeoglobus , Haloquadratum , or Halorubrum . Suitable 
sources of archaeal lipids include , but are not limited to , 
Thermus aquaticus , Thermus thermophilus ; Methanobrevi 
bacter smithii ; Thermoplasma acidophilum ; a Sulfolobus 
species , e . g . Sulfolobus acidocaldarius , Sulfolobus solfatari 
cus , Sulfolobus islandicus , Sulfolobus tokodaii , etc . ; a Pyro 
baculum species , e . g . Pyrobaculum islandicum or Pyrobacu 
lum aerophilum ; a Methanococcus species , e . g . , 
Methanocaldococcus vulcanius , Methanocaldococcus jan 
naschii , Methanococcus acolicus , Methanococcus voltae ; or 
a Halobacterium species such as Halobacterium salinarum ; 
Methanopyrus kandleri ; Methanobacterium espanolae ; 
Methanosphaera stadtmanae ; Methanosarcina mazei ; 
Natronobacterium magadii ; etc . 
[ 0284 ] Total polar lipids ( TPL ) can be extracted from 
archaea and collected as the acetone - insoluble fraction . 
Choquet et al . ( 1994 ) Appl . Microbiol . Biotechnol . 42 : 375 ; 
Bligh and Dyer ( 1959 ) Can . J . Biochem . Physiol . 37 : 911 . 
The polar lipids consist of regularly branched , and usually 
fully saturated , phytanyl chains of 20 , 25 , or 40 carbon 
length , with the 20 and 40 being most common . Archae 
osomes can be prepared by hydrating TPL in a buffer ( e . g . , 
phosphate - buffered saline ) . The TPL - buffer solution can be 
sonicated ( e . g . , at 60 Hz for 10 min ) . 
[ 0285 ] TPL can be extracted from archaea by stirring the 
cells ( which may be lyophilized ) with chloroform - methanol 
( 2 : 1 , v / v ) for 1 hour at room temperature . The suspension is 
passed through a sintered glass filter , and the residue reex 
tracted for an additional hour . Combined filtrates are evapo 
rated , taken up in chloroform - methanol - water ( 60 : 30 : 4 . 5 , 
V / v / v ) , and passed through Sephadex G - 25 for removal of 
nonlipid contaminations . Langworthy et al . ( 1977 ) J . Bac 
teriol . 130 : 1326 . 
[ 0286 ] The mean diameter of archaeosomes in an archae 
osomal formulation can range from about 50 nm to 600 nm , 
e . g . , from 50 nm to 100 nm , from 100 nm to 150 nm , from 
150 nm to 200 nm , from 200 nm to 250 nm , from 250 nm 
to 300 nm , from 300 nm to 400 nm , from 400 nm to 450 nm , 
from 450 nm to 500 nm , from 500 nm to 550 nm , or from 
550 nm to 600 nm . 

linked to the amino terminus ( N - terminus ) of the HCV E1 
polypeptide . In some cases , the T - cell epitope is covalently 
linked to the carboxyl terminus ( C - terminus ) of the HCV E1 
polypeptide . Thus , e . g . , in some cases , an immunogenic 
composition of the present disclosure comprises : a ) a fusion 
polypeptide comprising , in order from N - terminus to C - ter 
minus : i ) an HCV El polypeptide ; and ii ) a T - cell epitope 
polypeptide ; and b ) an archaeosome . In some cases , an 
immunogenic composition of the present disclosure com 
prises : a ) a fusion polypeptide comprising , in order from 
N - terminus to C - terminus : i ) an HCV E2 polypeptide ; and ii ) 
a T - cell epitope polypeptide ; and b ) an archaeosome . In 
some cases , an immunogenic composition of the present 
disclosure comprises : a ) a fusion polypeptide comprising , in 
order from N - terminus to C - terminus : i ) a T - cell epitope 
polypeptide ; and ii ) an HCV E1 polypeptide ; and b ) an 
archaeosome . In some cases , an immunogenic composition 
of the present disclosure comprises : a ) a fusion polypeptide 
comprising , in order from N - terminus to C - terminus : i ) a 
T - cell epitope polypeptide ; and ii ) an HCV E2 polypeptide ; 
and b ) an archaeosome . In some cases , an immunogenic 
composition of the present disclosure comprises : a ) an HCV 
E1E2 heterodimer comprising i ) a fusion polypeptide com 
prising , in order from N - terminus to C - terminus : an HCV E1 
polypeptide ; and a T - cell epitope polypeptide ; and ii ) an 
HCV E2 polypeptide ; and b ) an archaeosome . In some cases , 
an immunogenic composition of the present disclosure com 
prises : a ) an HCV E1E2 heterodimer comprising i ) a fusion 
polypeptide comprising , in order from N - terminus to C - ter 
minus : an HCV E2 polypeptide ; and a T - cell epitope poly 
peptide ; and ii ) an HCV E2 polypeptide ; and b ) an archae 
osome . In some cases , an immunogenic composition of the 
present disclosure comprises : a ) an HCV E1E2 heterodimer 
comprising i ) a fusion polypeptide comprising , in order from 
N - terminus to C - terminus : a T - cell epitope polypeptide ; and 
an HCV El polypeptide ; and ii ) an HCV E2 polypeptide ; 
and b ) an archaeosome . In some cases , an immunogenic 
composition of the present disclosure comprises : a ) an HCV 
E1E2 heterodimer comprising i ) a fusion polypeptide com 
prising , in order from N - terminus to C - terminus : a T - cell 
epitope polypeptide ; and an HCV E2 polypeptide ; and ii ) an 
HCV E1 polypeptide ; and b ) an archaeosome . 
[ 0288 ] In some cases , an immunogenic composition of the 
present disclosure comprises a T - cell epitope polypeptide , 
where the T - cell epitope polypeptide is not covalently linked 
to the HCV E1 / E2 heterodimer , the HCV El polypeptide or 
the HCV E2 polypeptide . For example , in some cases , an 
immunogenic composition of the present disclosure com 
prises : a ) an HCV E1 / E2 heterodimer ; b ) an archaeosome ; 
and c ) a T - cell epitope polypeptide . In some cases , an 
immunogenic composition of the present disclosure com 
prises : a ) an HCV E2 polypeptide ; b ) an archaeosome ; and 
c ) a T - cell epitope polypeptide . In some cases , an immuno 
genic composition of the present disclosure comprises : a ) an 
HCV E1 polypeptide ; b ) an archaeosome ; and c ) a T - cell 
epitope polypeptide . 
[ 0289 ) Suitable T - cell epitope polypeptides are as 
described above . 
Compositions Comprising a T - Cell Epitope Polypeptide 
Comprising T - Cell Epitopes Present in an HCV Polypeptide 
Other than El and E2 
[ 0290 ] The present disclosure provides an immunogenic 
composition comprising : a ) a T - cell epitope polypeptide 
comprising T - cell epitopes present in an HCV polypeptide 

T - Cell Epitope Polypeptides 
[ 0287 ] In some cases , one or both of the polypeptide 
chains of the E1 / E2 heterodimer present in an immunogenic 
composition of the present disclosure can include a T - cell 
epitope polypeptide . In some cases , an E2 polypeptide 
present in an E1 / E2 heterodimer present in an immunogenic 
composition of the present disclosure includes a T - cell 
epitope polypeptide . In some cases , an El polypeptide 
present in an E1 / E2 heterodimer present in an immunogenic 
composition of the present disclosure includes a T - cell 
epitope polypeptide . In some cases , an HCV E2 polypeptide 
present in an immunogenic composition of the present 
disclosure includes a T - cell epitope polypeptide . In some 
cases , an HCV El polypeptide present in an immunogenic 
composition of the present disclosure includes a T - cell 
epitope polypeptide . In these embodiments , the T - cell 
epitope is covalently linked to the El and / or E2 polypeptide . 
For example , in some cases , the T - cell epitope is covalently 
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other than El and E2 ; and b ) a CDN . The present disclosure 
provides an immunogenic composition comprising : a ) a 
T - cell epitope polypeptide comprising T - cell epitopes pres 
ent in an HCV polypeptide other than El and E2 ; and b ) an 
archaeosome . 
[ 0291 ] Suitable T - cell epitope polypeptides are as 
described above . Suitable CDNs are as described above . 
Suitable archaeosomes are as described above . 

Nucleic Acid Immunogenic Compositions 
[ 0292 ] The present disclosure provides nucleic acid com 
positions comprising : a ) one or more nucleic acids compris 
ing a nucleotide sequence ( s ) encoding polypeptides ( e . g . , 
HCV E1 / E2 ; HCV E1 ; HCV E2 ; T - cell epitope polypeptide ) 
as described above ; and b ) a CDN . The present disclosure 
provides nucleic acid compositions comprising : a ) one or 
more nucleic acids comprising a nucleotide sequence ( s ) 
encoding polypeptides ( e . g . , HCV E1 / E2 ; HCV E1 ; HCV 
E2 ; T - cell epitope polypeptide ) as described above ; and b ) 
an archaeosome . The present disclosure provides an immu 
nogenic composition comprising : a ) a nucleic acid ( e . g . , a 
recombinant viral expression vector ( s ) ) comprising nucleo 
tide sequence ( s ) encoding one or more of : an HCV E1 / E2 
heterodimer ; an HCV E1 polypeptide ; an HCV E2 polypep 
tide ; and a T - cell epitope polypeptide , where such polypep 
tides are described above ; and b ) a CDN . The present 
disclosure provides an immunogenic composition compris 
ing : a ) a nucleic acid ( e . g . , a recombinant viral expression 
vector ( s ) ) comprising nucleotide sequence ( s ) encoding one 
or more of : an HCV E1 / E2 heterodimer ; an HCV E1 
polypeptide ; an HCV E2 polypeptide ; and a T - cell epitope 
polypeptide , where such polypeptides are described above ; 
and b ) an archaeosome . The polypeptides can be encoded in 
the same nucleic acid , or on separate nucleic acids . For 
example , where the nucleic acid ( s ) are recombinant expres 
sion vectors , the polypeptides can be encoded in the same or 
separate recombinant expression vectors . 
[ 0293 ] In some cases , the nucleic acid ( s ) is / are DNA . In 
some cases , the nucleic acid ( s ) is / are RNA . In some cases , 
the nucleic acid ( s ) is / are present in expression vector ( s ) , 
generating recombinant expression vector ( s ) comprising the 
nucleic acid ( s ) . In some cases , the recombinant expression 
vector ( s ) is / are recombinant bacterial vectors . In some cases , 
the recombinant expression vector ( s ) is / are recombinant 
viral vector ( s ) . In some cases , the recombinant viral vector 
( s ) are packaged into viral particles . In some cases , the 
nucleic acid ( s ) are present in bacteria ( e . g . , non - pathogenic 
bacteria ( e . g . , attenuated bacteria ) suitable for delivery of 
nucleic acids to an individual ) . Where the recombinant 
expression vector is a bacterial vector or a viral vector , the 
vector is suitably attenuated so as not to cause significant 
pathology in an individual . 
[ 0294 ] In some cases , the nucleic acid is present in an 
expression vector . Suitable expression vectors include , but 
are not limited to , a replication - defective adenovirus vector ; 
a replication - defective vaccinia virus vector ; a lentivirus 
vector ( e . g . , a self - inactivating lentivirus vector ) ; a retroviral 
vector ( e . g . , a self - inactivating retroviral vector ) ; an adeno 
associated virus vector ; and the like . In some cases , the 
vector is a modified vaccinia Ankara ( MVA ) vector , or an 
MVA - based vector ( see , e . g . , Verheust et al . ( 2012 ) Vaccine 
30 : 2623 ) . In some cases , the vector is a replication - defective 
adenovirus vector . In some cases , the vector is a replication 
defective adenovirus 6 ( Ad6 ) vector . In some cases , the 

vector is a replication - defective simian adenovirus vector 
( e . g . , ChAd3 ) . Suitable viral vectors are described in , e . g . , 
Zhou et al . ( 2012 ) Invest . Ophthalmol . Vis . Sci . 53 : 2804 ; 
Swadling et al . ( 2014 ) Sci . Transl . Med . 6 : 261ra153 ; and 
Choi and Chang ( 2013 ) Clin . Exp . Vaccine Res . 2 : 97 . In 
many cases , the recombinant viral vectors are packaged into 
viral particles ; and the viral particles are formulated in an 
immunogenic composition along with a pharmaceutically 
acceptable carrier . Suitable pharmaceutically acceptable car 
riers are described above . 
[ 0295 ] In some cases , an immunogenic composition of the 
present disclosure comprises : a ) a recombinant viral vector 
comprising nucleotide sequences encoding one or more of : 
an HCV E1 / E2 heterodimer ; an HCV E1 polypeptide ; an 
HCV E2 polypeptide ; and a T - cell epitope polypeptide ; and 
b ) a CDN or an archaeosome . In some cases , an immuno 
genic composition of the present disclosure comprises : a ) a 
recombinant viral vector comprising nucleotide sequences 
encoding : an HCV E1 / E2 heterodimer ; and a T - cell epitope 
polypeptide ; and b ) a CDN or an archaeosome . In some 
cases , an immunogenic composition of the present disclo 
sure comprises : a ) a recombinant viral vector comprising 
nucleotide sequences encoding : an HCV El polypeptide ; 
and a T - cell epitope polypeptide ; and b ) a CDN or an 
archaeosome . In some cases , an immunogenic composition 
of the present disclosure comprises : a ) a recombinant viral 
vector comprising nucleotide sequences encoding : an HCV 
E2 polypeptide ; and a T - cell epitope polypeptide ; and b ) a 
CDN or an archaeosome . In some cases , an immunogenic 
composition of the present disclosure comprises : a ) a recom 
binant viral vector comprising nucleotide sequences encod 
ing an HCV E1 / E2 heterodimer ; and b ) a CDN or an 
archaeosome . In some cases , an immunogenic composition 
of the present disclosure comprises : a ) a recombinant viral 
vector comprising nucleotide sequences encoding an HCV 
E2 polypeptide ; and b ) a CDN or an archaeosome . In some 
cases , an immunogenic composition of the present disclo 
sure comprises : a ) a recombinant viral vector comprising 
nucleotide sequences encoding an HCV E1 polypeptide ; and 
b ) a CDN or an archaeosome . 
[ 0296 ] In some cases , the present disclosure provides : a ) a 
first immunogenic composition comprising : i ) a recombi 
nant viral vector comprising nucleotide sequences encoding 
one or more of : an HCV E1 / E2 heterodimer ; an HCV E1 
polypeptide ; an HCV E2 polypeptide ; and a T - cell epitope 
polypeptide ; and ii ) a CDN ; and b ) a second immunogenic 
composition comprising : i ) a recombinant viral vector com 
prising nucleotide sequences encoding one or more of : an 
HCV E1 / E2 heterodimer ; an HCV El polypeptide ; an HCV 
E2 polypeptide ; and a T - cell epitope polypeptide ; and ii ) a 
CDN . In some cases , the present disclosure provides : a ) a 
first immunogenic composition comprising : i ) a recombi 
nant viral vector comprising nucleotide sequences encoding 
one or more of : an HCV E1 / E2 heterodimer ; an HCV E1 
polypeptide ; an HCV E2 polypeptide ; and a T - cell epitope 
polypeptide ; and ii ) an archaeosome ; and b ) a second 
immunogenic composition comprising : i ) a recombinant 
viral vector comprising nucleotide sequences encoding one 
or more of : an HCV E1 / E2 heterodimer ; an HCV E1 
polypeptide ; an HCV E2 polypeptide ; and a T - cell epitope 
polypeptide ; and ii ) an archaeosome . 
[ 0297 ] In some cases , the present disclosure provides : a ) a 
first immunogenic composition comprising : i ) a first recom 
binant viral vector comprising nucleotide sequences encod 
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trophic mutants , or deletion of virulence factors such as the 
genes actA and internalin B ( intB ) . 

Methods of Inducing an Immune Response to HCV 
[ 0301 ] The present disclosure provides a method of induc 
ing an immune response ( e . g . , a protective immune 
response ) to at least one HCV genotype in a mammalian 
subject ( e . g . , a human ) . In some cases , a method of the 
present disclosure for inducing an immune response in an 
individual to at least one HCV genotype comprises admin 
istering an immunogenic composition of the present disclo 
sure , where the immunogenic composition comprises poly 
peptides ( e . g . , HCV E1 / E2 , HCV E1 , or HCV E2 ; and 
optionally a T - cell epitope polypeptide ) . In some cases , a 
method of the present disclosure for inducing an immune 
response in an individual to at least one HCV genotype 
comprises administering an immunogenic composition of 
the present disclosure , where the immunogenic composition 
comprises one or more nucleic acids comprising nucleotide 
sequences encoding polypeptides ( e . g . , e . g . , HCV E1 / E2 , 
HCV E1 , or HCV E2 ; and optionally a T - cell epitope 
polypeptide ) . 

ing one or more of : an HCV E1 / E2 heterodimer ; an HCV E1 
polypeptide ; an HCV E2 polypeptide ; and a T - cell epitope 
polypeptide ; and ii ) a CDN or an archaeosome ; and b ) a 
second immunogenic composition comprising : i ) a second 
recombinant viral vector comprising nucleotide sequences 
encoding one or more of : an HCV E1 / E2 heterodimer ; an 
HCV E1 polypeptide ; an HCV E2 polypeptide ; and a T - cell 
epitope polypeptide ; and ii ) a CDN or an archaeosome . In 
some cases , the first recombinant viral vector is a replica 
tion - defective adenovirus - based recombinant viral vector ; 
and the second recombinant viral vector is an MVA - based 
recombinant viral vector . In some cases , the first recombi 
nant viral vector is a chimpanzee adenovirus - based recom 
binant viral vector , and the second recombinant viral vector 
is an MVA - based recombinant viral vector . 
[ 0298 ] In some cases , the nucleic acid ( s ) are present in 
bacteria ( e . g . , non - pathogenic bacteria suitable for delivery 
of nucleic acids to an individual ) . In some cases , the nucleic 
acid ( s ) are present in recombinant expression vector ( s ) 
present in bacteria ( e . g . , non - pathogenic bacteria suitable for 
delivery of nucleic acids to an individual ) . Thus , the present 
disclosure provides an immunogenic composition compris 
ing a non - pathogenic , bacterium that harbors a nucleic 
acid ( s ) comprising nucleotide sequences encoding one or 
more of : an HCV E1 / E2 heterodimer ; an HCV E1 polypep 
tide ; an HCV E2 polypeptide ; and a T - cell epitope polypep 
tide , where such polypeptides are described above . The 
present disclosure provides an immunogenic composition 
comprising a non - pathogenic bacterium that harbors a 
recombinant expression vector ( s ) comprising nucleotide 
sequences encoding one or more of : an HCV E1 / E2 het 
erodimer ; an HCV E1 polypeptide ; an HCV E2 polypeptide ; 
and a T - cell epitope polypeptide , where such polypeptides 
are described above . In some cases , the bacteria are live . In 
some cases , the bacteria are live attenuated bacteria . In some 
cases , the bacteria are killed . 
[ 0299 ] Bacteria suitable for delivery of nucleic acid ( s ) 
( which nucleic acid ( s ) may be present in expression vector 
( s ) ) include , but are not limited to , Lactobacillus ; Lactococ 
cus ( e . g . , Lactococcus lactis ) ; Salmonella , e . g . , attenuated , 
non - pathogenic Salmonella , e . g . , Salmonella enterica sero 
var Typhi , Salmonella enterica serovar Typhimurium ; non 
pathogenic strains of Francisella ; non - pathogenic strains of 
Escherichia coli ; non - pathogenic strains of Bordetella per 
tussis ; non - pathogenic strains of Listeria ; non - pathogenic 
strains of Shigella ; non - pathogenic strains of Vibrio ( e . g . , 
Vibrio cholera ) ; Streptococcus gordonii ; non - pathogenic 
strains of Yersinia enterocolitica ; non - pathogenic strains of 
Shigella flexneri ; non - pathogenic strains of Pseudomonas 
aeruginosa ; non - pathogenic strains of Bacillus subtilis ; and 
the like . 
[ 0300 ] In some cases , one or more virulence genes in the 
bacterium is all or partially deleted . For example , for Sal 
monella enterica serovar Typhi and Salmonella enterica 
serovar lyphimurium , an aro A , aroC , and aroD mutation can 
be made . Other mutations that can attenuate pathogenicity 
affect biosynthesis of the nucleotides adenine ( pur ) and 
guanine ( guaBA ) , and outer membrane proteins C and F 
( ompC , ompF ) , as well as expression of the cAMP receptor 
( cyal crp ) , the conversion of UDP - galactose to UDP - glucose 
( galE ) , DNA recombination and repair ( recA , recBC ) , and 
regulation of virulence genes ( phop , phoQ ) . For Listeria 
monocytogenes , attenuation can be achieved with auxo 

Administering an Immunogenic Composition Comprising 
Polypeptides 
10302 ] . In some cases , the methods comprise administering 
to an individual in need thereof an effective amount of an 
immunogenic composition of the present disclosure , where 
the immunogenic composition comprises : a ) an HCV E1 / E2 
heterodimer ; and b ) a CDN ; or where the immunogenic 
composition comprises : a ) an HCV E2 polypeptide ; and b ) 
a CDN ; or where the immunogenic composition comprises : 
a ) an HCV E1 polypeptide ; and b ) a CDN . In some cases , the 
methods comprise administering to an individual in need 
thereof an effective amount of an immunogenic composition 
of the present disclosure , where the immunogenic compo 
sition comprises : a ) an HCV E1 / E2 heterodimer ; and b ) an 
archaeosome ; or where the immunogenic composition com 
prises : a ) an HCV E2 polypeptide ; and b ) an archaeosome ; 
or where the immunogenic composition comprises : a ) an 
HCV E1 polypeptide ; and b ) an archaeosome . 
[ 0303 ] In some cases , the methods comprise administering 
to an individual in need thereof an effective amount of an 
immunogenic composition of the present disclosure , where 
the immunogenic composition comprises : a ) an HCV E1 / E2 
heterodimer ; b ) a T - cell epitope polypeptide comprising a 
T - cell epitope present in an HCV polypeptide other than El 
and E2 ; and c ) a CDN ; or where the immunogenic compo 
sition comprises : a ) an HCV E2 polypeptide ; b ) a T - cell 
epitope polypeptide comprising a T - cell epitope present in 
an HCV polypeptide other than El and E2 ; and c ) a CDN ; 
or where the immunogenic composition comprises : a ) an 
HCV E1 polypeptide ; b ) a T - cell epitope polypeptide com 
prising a T - cell epitope present in an HCV polypeptide other 
than El and E2 ; and c ) a CDN . 
[ 0304 ] In some cases , the methods comprise administering 
to an individual in need thereof an effective amount of an 
immunogenic composition of the present disclosure , where 
the immunogenic composition comprises : a ) an HCV E1 / E2 
heterodimer ; b ) a T - cell epitope polypeptide comprising a 
T - cell epitope present in an HCV polypeptide other than E1 
and E2 ; and c ) an archaeosome ; or where the immunogenic 
composition comprises : a ) an HCV E2 polypeptide ; b ) a 
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T - cell epitope polypeptide comprising a T - cell epitope pres 
ent in an HCV polypeptide other than El and E2 ; and c ) an 
archaeosome ; or where the immunogenic composition com 
prises : a ) an HCV E1 polypeptide ; b ) a T - cell epitope 
polypeptide comprising a T - cell epitope present in an HCV 
polypeptide other than El and E2 ; and c ) an archaeosome . 
[ 0305 ] In some cases , an immunogenic composition of the 
present disclosure comprising an HCV E1 / E2 heterodimer 
and a CDN is administered via intramuscular administration . 
In some cases , an immunogenic composition of the present 
disclosure comprising an HCV E1 / E2 heterodimer and a 
CDN is administered via intranasal administration . In some 
cases , an immunogenic composition of the present disclo 
sure comprising an HCV E1 / E2 heterodimer and a CDN is 
administered : a ) first via intramuscular administration ; b ) 
followed by a second administration via intranasal admin 
istration ; c ) followed by a third administration via intranasal 
administration . 
[ 0306 ] In some cases , an immunogenic composition of the 
present disclosure comprising an HCV E1 / E2 heterodimer 
and an archaeosome is administered via intramuscular 
administration . 

Administering an Immunogenic Composition Comprising 
Nucleic Acid ( s ) 
[ 0307 ] In some cases , a method of the present disclosure 
for inducing an immune response to HCV in an individual 
comprises administering to the individual an effective 
amount of an immunogenic composition comprising : a ) 
nucleic acid ( s ) comprising nucleotide sequences encoding : 
1 ) an HCV E1 / E2 heterodimer and a T - cell epitope poly 
peptide ; 2 ) an HCV E2 polypeptide and a T - cell epitope 
polypeptide ; 3 ) an HCV El polypeptide and a T - cell epitope 
polypeptide ; 4 ) an HCV E1 / E2 heterodimer ; 5 ) an HCV E2 
polypeptide ; or 6 ) an HCV E1 polypeptide ; and b ) a CDN or 
an archaeosome . The polypeptides can be encoded in the 
same nucleic acid , or on separate nucleic acids . For example , 
where the nucleic acid ( s ) are recombinant expression vec 
tors , the polypeptides can be encoded in the same or separate 
recombinant expression vectors . 
0308 ] In some cases , the nucleic acid ( s ) is / are DNA . In 
some cases , the nucleic acid ( s ) is / are RNA . In some cases , 
the nucleic acid ( s ) is / are present in expression vector ( s ) such 
that a recombinant expression vector ( s ) comprising the 
nucleic acid ( s ) are administered . In some cases , the recom 
binant expression vector ( s ) is / are recombinant viral vector 
( s ) . In some cases , the recombinant viral vector ( s ) are 
packaged into viral particles . In some cases , the nucleic 
acid ( s ) are present in bacteria ( e . g . , non - pathogenic bacteria 
( e . g . , attenuated bacteria ) suitable for delivery of nucleic 
acids to an individual ) . 
0309 ) In some cases , the nucleic acid is present in an 
expression vector , thereby generating a recombinant expres 
sion vector . Suitable expression vectors include , but are not 
limited to , a replication - defective adenovirus vector ; a rep 
lication - defective vaccinia virus vector ; a lentivirus vector 
( e . g . , a self - inactivating lentivirus vector ) ; a retroviral vector 
( e . g . , a self - inactivating retroviral vector ) ; an adeno - associ 
ated virus vector ; and the like . In some cases , the vector is 
a modified vaccinia Ankara ( MVA ) vector , or an MVA - based 
vector ( see , e . g . , Verheust et al . ( 2012 ) Vaccine 30 : 2623 ) . In 
some cases , the vector is a replication - defective adenovirus 
vector . In some cases , the vector is a replication - defective 
adenovirus 6 ( Ad6 ) vector . In some cases , the vector is a 

replication - defective simian adenovirus vector ( e . g . , 
ChAd3 ) . Suitable viral vectors are described in , e . g . , Zhou 
et al . ( 2012 ) Invest . Ophthalmol . Vis . Sci . 53 : 2804 ; Swadling 
et al . ( 2014 ) Sci . Transl . Med . 6 : 261ra153 ; and Choi and 
Chang ( 2013 ) Clin . Exp . Vaccine Res . 2 : 97 . In many cases , 
the recombinant viral vectors are packaged into viral par 
ticles ; and the viral particles are formulated in an immuno 
genic composition along with a pharmaceutically acceptable 
carrier . 
[ 0310 ] In some cases , an HCV E1 / E2 heterodimer is 
encoded by nucleotide sequences present in a first recom 
binant viral vector , e . g . , an adenovirus vector , a vaccinia 
virus vector , an MVA vector or MVA - based vector ; and a 
T - cell epitope polypeptide is encoded by nucleotide 
sequences present in a second recombinant viral vector , e . g . , 
an adenovirus vector , a vaccinia virus vector , an MVA vector 
or MVA - based vector . 
[ 0311 ] In some cases , a prime - boost vaccine protocol is 
used . In some cases , a first ( priming ) immunogenic compo 
sition is administered , where the first immunogenic compo 
sition comprises a recombinant viral vector comprising 
nucleotide sequences encoding one or more of : a ) an HCV 
E1 / E2 heterodimer ; b ) an HCV E2 polypeptide ; c ) an HCV 
El polypeptide ; and d ) a T - cell epitope polypeptide ; and , 
after a time , a second ( booster ) immunogenic composition is 
administered , where the second immunogenic composition 
comprises a recombinant viral vector comprising nucleotide 
sequences encoding one or more of : a ) an HCV E1 / E2 
heterodimer ; b ) an HCV E2 polypeptide ; c ) an HCV E1 
polypeptide ; and d ) a T - cell epitope polypeptide . In some 
cases , the first recombinant viral vector and the second 
recombinant viral vector are the same . In some cases , the 
first recombinant viral vector and the second recombinant 
viral vector are different . For example , in some cases , the 
first recombinant viral vector is a vaccinia - based recombi 
nant viral vector , and the second recombinant viral vector is 
an adenovirus - based recombinant viral vector . In general , 
the recombinant viral vectors are packaged into viral par 
ticles . A second immunogenic composition can be admin 
istered at a time period of from 1 day to 1 year following 
administration of the first immunogenic composition . For 
example , a second immunogenic composition can be admin 
istered at a time period of from 1 day to 1 week , from 1 week 
to 2 weeks , from 2 weeks to 1 month , from 1 month to 2 
months , from 2 months to 6 months , or from 6 months to 1 
year following administration of the first immunogenic 
composition . 
[ 0312 ] For example , in some cases , a first ( priming ) vac 
cine comprising a recombinant adenovirus ( e . g . , Ad6 or 
chimpanzee Ad ( e . g . , ChAd3 ) ) that comprises a nucleotide 
sequence encoding an HCV E1 / E2 heterodimer is followed 
by a second ( booster ) vaccine comprising a recombinant 
MVA vector that comprises a nucleotide sequence encoding 
a T - cell epitope polypeptide . Other prime - boost protocols 
can be used . For example , multiple primes and / or multiple 
boosts can be administered . 
[ 0313 ] In some cases , a first ( priming ) immunogenic com 
position is administered , where the first immunogenic com 
position comprises one or more of : a ) an HCV E1 / E2 
heterodimer ; b ) an HCV E2 polypeptide ; c ) an HCV E1 
polypeptide ; and d ) a T - cell epitope polypeptide , as 
described above ; and a second ( boosting ) immunogenic 
composition is administered , where the second immuno 
genic composition comprises a recombinant viral vector 
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comprising nucleotide sequence ( s ) encoding one or more of : 
a ) an HCV E1 / E2 heterodimer ; b ) an HCV E2 polypeptide ; 
c ) an HCV E1 polypeptide ; and d ) a T - cell epitope poly 
peptide , as described above . 
[ 0314 ] In some cases , a first ( priming ) immunogenic com 
position is administered , where the first immunogenic com 
position comprises a recombinant viral vector comprising 
nucleotide sequence ( s ) encoding one or more of : a ) an HCV 
E1 / E2 heterodimer ; b ) an HCV E2 polypeptide ; c ) an HCV 
El polypeptide ; and d ) a T - cell epitope polypeptide , as 
described above ; and a second ( boosting ) immunogenic 
composition is administered , where the second immuno 
genic composition comprises one or more of : a ) an HCV 
E1 / E2 heterodimer ; b ) an HCV E2 polypeptide ; c ) an HCV 
El polypeptide ; and d ) a T - cell epitope polypeptide , as 
described above . 
[ 0315 ] . In some cases , a co - immunization regimen is car 
ried out , in which a polypeptide ( s ) per se is administered 
substantially concomitantly with a nucleic acid ( s ) encoding 
the polypeptide ( s ) . For example , in some cases , a method of 
the present disclosure for inducing an immune response to 
an HCV polypeptide can comprise administering : a ) a first 
immunogenic composition of the present disclosure , as 
described above , where the immunogenic composition com - 
prises : i ) an HCV E1 / E2 heterodimer ; ii ) a T - cell epitope 
polypeptide ; and iii ) a pharmaceutically acceptable carrier ; 
or i ) an HCV E1 polypeptide ; ii ) a T - cell epitope polypep 
tide ; and iii ) a pharmaceutically acceptable carrier ; or i ) an 
HCV E2 polypeptide ; ii ) a T - cell epitope polypeptide ; and 
iii ) a pharmaceutically acceptable carrier ; and b ) a second 
immunogenic composition of the present disclosure , as 
described above , where the immunogenic composition com 
prises : i ) one or more nucleic acids comprising nucleotide 
sequence encoding one or more of : an HCV E1 / E2 heterodi 
mer , an HCV El polypeptide , an HCV E2 polypeptide , and 
a T - cell epitope polypeptide ; and ii ) a pharmaceutically 
acceptable carrier . In some cases , the first and the second 
immunogenic compositions are in a single formulation . In 
some cases , the first and the second immunogenic compo 
sitions are in separate formulations . In some cases , the first 
and the second immunogenic compositions are administered 
via the same route of administration . In some cases , the first 
and the second immunogenic compositions are administered 
via different routes of administration . In some cases , the first 
and the second immunogenic compositions are in separate 
formulations that are administered substantially simultane 
ously , e . g . , within 1 minute , within 1 minute to 5 minutes , 
within 5 minutes to 15 minutes , or within 15 minutes to 30 
minutes , of one another . In some cases , the first and the 
second immunogenic compositions are administered mul 
tiple times to an individual . 
[ 0316 ] In some cases , a co - immunization regimen is car 
ried out , in which a polypeptide ( s ) per se is administered 
substantially concomitantly with a nucleic acid ( s ) encoding 
the polypeptide ( s ) . For example , in some cases , a method of 
the present disclosure for inducing an immune response to 
an HCV polypeptide can comprise administering : a ) a first 
immunogenic composition of the present disclosure , as 
described above , where the immunogenic composition com 
prises : i ) an HCV E1 / E2 heterodimer ; ii ) a T - cell epitope 
polypeptide ; and iii ) a CDN ; and b ) a second immunogenic 
composition of the present disclosure , as described above , 
where the immunogenic composition comprises : i ) one or 
more nucleic acids comprising nucleotide sequences encod 

ing an HCV E1 / E2 heterodimer and a T - cell epitope poly 
peptide ; and ii ) a CDN . In some cases , the first and the 
second immunogenic compositions are in a single formula 
tion . In some cases , the first and the second immunogenic 
compositions are in separate formulations . In some cases , 
the first and the second immunogenic compositions are 
administered via the same route of administration . In some 
cases , the first and the second immunogenic compositions 
are administered via different routes of administration . In 
some cases , the first and the second immunogenic compo 
sitions are in separate formulations that are administered 
substantially simultaneously , e . g . , within 1 minute , within 1 
minute to 5 minutes , within 5 minutes to 15 minutes , or 
within 15 minutes to 30 minutes , of one another . In some 
cases , the first and the second immunogenic compositions 
are administered multiple times to an individual . In some 
cases , the one or more nucleic acids are recombinant viral 
vectors . 
[ 0317 ] In some cases , a method of the present disclosure 
for inducing an immune response to HCV in an individual 
comprises administering to the individual an effective 
amount of an immunogenic composition comprising : a ) 
nucleic acid ( s ) comprising nucleotide sequences encoding 
1 ) an HCV E1 / E2 heterodimer and a T - cell epitope poly 
peptide ; 2 ) an HCV E2 polypeptide and a T - cell epitope 
polypeptide ; 3 ) an HCV E1 polypeptide and a T - cell epitope 
polypeptide ; 4 ) an HCV E1 / E2 polypeptide ; 5 ) an HCV E2 
polypeptide ; or 6 ) an HCV E1 polypeptide ; and b ) a CDN or 
an archaeosome . In some cases , the nucleic acid is an RNA 
comprising nucleotide sequences encoding a polypeptide of 
the present disclosure ( e . g . , an HCV E1 / E2 heterodimer ; an 
HCV El polypeptide ; an HCV E2 polypeptide ; a T - cell 
epitope polypeptide , as described herein . See , e . g . , Weiner 
( 2013 ) Molec . Therapy 21 : 506 ; and Ulmer et al . ( 2012 ) 
Vaccine 30 : 4414 . In some cases , an RNA ( e . g . , a single 
mRNA molecule ; or 2 mRNA molecules ; or 3 mRNA 
molecules ) comprising nucleotide sequences encoding a 
polypeptide of the present disclosure is formulated with a 
liposome . In some cases , an RNA ( e . g . , a single mRNA 
molecule ; or 2 mRNA molecules ) comprising nucleotide 
sequences encoding a polypeptide of the present disclosure 
is complexed with protamine . In some cases , an RNA ( e . g . , 
a single mRNA molecule ; or 2 mRNA molecules ) compris 
ing nucleotide sequences encoding a polypeptide of the 
present disclosure is complexed with 1 , 2 - dioleoyl - 3 - trim 
ethylammonium - propane / 1 , 2 - dioleoyl - sn - glycero - 3 - phos 
phoethanolamine ( DOTAP / DOPE ) . 
[ 0318 ] In some cases , the nucleic acid ( s ) are present in 
bacteria ( e . g . , non - pathogenic bacteria suitable for delivery 
of nucleic acids to an individual ) . In some cases , the nucleic 
acid ( s ) are present in recombinant expression vector ( s ) 
present in bacteria ( e . g . , non - pathogenic bacteria suitable for 
delivery of nucleic acids to an individual ) . In some cases , the 
bacteria are live . In some cases , the bacteria are live attenu 
ated bacteria . In some cases , the bacteria are killed . Bacteria 
suitable for delivery of nucleic acid ( s ) ( which may be 
present in expression vectors ) include , but are not limited to , 
Lactobacillus ; Lactococcus ( e . g . , Lactococcus lactis ) ; Sal 
monella , e . g . , attenuated , non - pathogenic Salmonella , e . g . , 
Salmonella enterica serovar Typhi , Salmonella enterica 
serovar Typhimurium ; non - pathogenic strains of Escherichia 
coli ; non - pathogenic strains of Bordetella pertussis ; non 
pathogenic strains of Listeria ; non - pathogenic strains of 
Shigella ; non - pathogenic strains of Vibrio ( e . g . , Vibrio chol 



US 2019 / 0231867 A1 Aug . 1 , 2019 
40 

era ) ; Streptococcus gordonii ; non - pathogenic strains of 
Yersinia enterocolitica ; non - pathogenic strains of Shigella 
flexneri ; non - pathogenic strains of Pseudomonas aerugi 
nosa ; non - pathogenic strains of Bacillus subtilis ; and the 
like . In some cases , one or more virulence genes in the 
bacterium is all or partially deleted . For example , for Sal 
monella enterica serovar Typhi and Salmonella enterica 
serovar Typhimurium , an aro A , aroC , and aroD mutation can 
be made . Other mutations that can attenuate pathogenicity 
affect biosynthesis of the nucleotides adenine ( pur ) and 
guanine ( guaBA ) , and outer membrane proteins C and F 
( ompC , ompF ) , as well as expression of the CAMP receptor 
( cya / crp ) , the conversion of UDP - galactose to UDP - glucose 
( galE ) , DNA recombination and repair ( recA , recBC ) , and 
regulation of virulence genes ( phop , phoQ ) . For Listeria 
monocytogenes , attenuation can be achieved with auxo 
trophic mutants , or deletion of virulence factors such as the 
genes actA and internalin B ( intB ) . 

General Considerations 
[ 0319 ] An immunogenic composition of the present dis 
closure is generally administered to a human subject who 
has an HCV infection or who is at risk of acquiring an HCV 
infection ( e . g . , is at greater risk than the general population 
of acquiring an HCV infection ) so as to prevent or at least 
partially arrest the development of disease and its compli 
cations . An amount adequate to accomplish this is defined as 
a “ therapeutically effective dose ” or a “ therapeutically effec 
tive amount . ” “ Prophylactic ” use of a subject immunogenic 
composition generally refers to administration to an indi 
vidual who has not been infected with HCV . “ Therapeutic ” 
use of a subject immunogenic composition can refer to 
" prophylactic ” use ( administration to an individual who has 
not been infected with HCV ) and / or to administration to an 
individual who has an HCV infection . A " therapeutically 
effective amount of an immunogenic composition of the 
present disclosure , can be an amount that , when adminis - 
tered in one or more doses to an individual who is not 
infected with HCV , is effective to induce an immune 
response in the individual to HCV . A “ therapeutically effec 
tive amount of an immunogenic composition of the present 
disclosure , can be an amount that , when administered in one 
or more doses to an individual who is infected with HCV , is 
effective to enhance an immune response in the individual to 
HCV . 
[ 0320 ) Amounts effective for therapeutic use will depend 
on , e . g . , the manner of administration , the weight and 
general state of health of the patient , and the judgment of the 
prescribing physician . Single or multiple doses of a subject 
immunogenic composition can be administered depending 
on the dosage and frequency required and tolerated by the 
patient , and route of administration . 
[ 0321 ] In some cases , an effective amount of an immuno - 
genic composition of the present disclosure is an amount 
that , when administered to an individual in one or more 
doses , is effective to induce an antibody response ( e . g . , a 
neutralizing antibody response ) to HCV in the individual . 
For example , antibody to HCV ( e . g . , extracellular HCV ) , 
and / or to an HCV - infected cell , can be induced . 
[ 0322 ] An effective amount of an immunogenic composi - 
tion of the present disclosure can be an amount that , when 
administered to an individual in one or more doses , is 
effective to induce a neutralizing antibody response to HCV 
of a variety of genotypes ( e . g . , genotype 1 ; genotype 3 ; etc . ) . 

Aneutralizing antibody response reduces binding of HCV to 
one or more host receptors for HCV and inhibits entry of 
HCV into a cell . 
10323 ] In some cases , an effective amount ( e . g . , a thera 
peutically effective amount ) of an immunogenic composi 
tion of the present disclosure is an amount that , when 
administered to an individual in one or more doses , is 
effective to induce a cytotoxic T lymphocyte ( CTL ) response 
to HCV . For example , a CTL response to an HCV - infected 
cell can be induced . 
[ 0324 ] In some cases , an effective amount ( e . g . , a thera 
peutically effective amount ) of an immunogenic composi 
tion of the present disclosure is an amount that , when 
administered to an individual in one or more doses , is 
effective to induce a helper T lymphocyte ( e . g . , CD4 + T cell ) 
to HCV in an individual . 
[ 0325 ] In some cases , an effective amount ( e . g . , a thera 
peutically effective amount ) of an immunogenic composi 
tion of the present disclosure is an amount that , when 
administered to an individual in one or more doses , is 
effective to induce an antibody response ( e . g . , a neutralizing 
antibody response ) and / or a CTL response and / or a helper T 
cell response to HCV genotype 1 . In some cases , an effective 
amount ( e . g . , a therapeutically effective amount ) of an 
immunogenic composition of the present disclosure is an 
amount that , when administered to an individual in one or 
more doses , is effective to induce an antibody response ( e . g . , 
a neutralizing antibody response ) and / or a CTL response 
and / or a helper T cell response to HCV genotype 3 . In some 
cases , an effective amount ( e . g . , a therapeutically effective 
amount ) of an immunogenic composition of the present 
disclosure is an amount that , when administered to an 
individual in one or more doses , is effective to induce an 
antibody response ( e . g . , a neutralizing antibody response ) 
and / or a CTL response and / or a helper T cell response to 
HCV genotype 1 and HCV genotype 3 . In some cases , an 
effective amount ( e . g . , a therapeutically effective amount ) of 
an immunogenic composition of the present disclosure is an 
amount that , when administered to an individual in one or 
more doses , is effective to induce an antibody response ( e . g . , 
a neutralizing antibody response ) and / or a CTL response 
and / or a helper T cell response to HCV of any genotype . 
[ 0326 ] An immunogenic composition of the present dis 
closure is generally administered in an amount effective to 
elicit an immune response , e . g . , a humoral immune response 
( e . g . , an antibody response ) and / or a CTL response , in the 
mammalian subject . Effective amounts for immunization 
will vary , and can generally range from about 1 ug to 100 ug 
per 70 kg patient , e . g . , from about 5 ug 70 kg to about 50 
ug / 70 kg . Substantially higher dosages ( e . g . 10 mg to 100 
mg or more ) may be suitable in oral , nasal , or topical 
administration routes . The initial administration can be 
followed by booster immunization of the same immuno 
genic composition or a different immunogenic composition . 
In some instances , a subject method of inducing an immune 
response involves an initial administration of an immuno 
genic composition of the present disclosure , followed by at 
least one booster , and in some instances involves two or 
more ( e . g . , three , four , or five ) boosters . The interval 
between an initial administration and a booster , or between 
a give booster and a subsequent booster , can be from about 
1 week to about 12 weeks , e . g . , from about 1 week to about 
2 weeks , from about 2 weeks to about 4 weeks , from about 
4 weeks to about 6 weeks , from about 6 weeks to about 8 
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weeks , from about 8 weeks to about 10 weeks , or from about 
10 weeks to about 12 weeks . The interval between an initial 
administration and a booster , or between a give booster and 
a subsequent booster , can be from 4 months to 6 months , or 
from 6 months to 1 year . 
[ 0327 ] In general , immunization can be accomplished by 
administration of an immunogenic composition of the pres 
ent disclosure by any suitable route , including administra 
tion of the composition orally , nasally , nasopharyngeally , 
parenterally , enterically , gastrically , topically , transdermally , 
subcutaneously , intramuscularly , in tablet , solid , powdered , 
liquid , aerosol form , locally or systemically , with or without 
added excipients . Actual methods for preparing parenterally 
administrable compositions will be known or apparent to 
those skilled in the art and are described in more detail in 
such publications as Remington ' s Pharmaceutical Science , 
15th ed . , Mack Publishing Company , Easton , Pa . ( 1980 ) . In 
some instances , immunization is accomplished by intramus 
cular injection of an immunogenic composition of the pres 
ent disclosure . 

amide ) ; interferon - alpha ( IFN - a ) ( where “ IFN - a ” includes 
IFN - a2a ; IFN - a2b ; IFN - a that is conjugated with poly 
( ethylene glycol ) ( pegylated IFN - a ) , where the pegylated 
IFN - a can be pegylated IFN - a2a or pegylated IFN - a 2b ) ; an 
HCV NS3 protease inhibitor ( e . g . , boceprevir ; telaprevir ) ; 
and an HCV NS5 protease inhibitor . In some cases , an 
individual who has been diagnosed as having an HCV 
infection is treated with , e . g . : 1 ) IFN - a + ribavirin ; and an 
immunogenic composition of the present disclosure ; or 2 ) 
IFN - a + ribavirin + an HCV protease inhibitor ( e . g . , bocepre 
vir or telaprevir ) ; and an immunogenic composition of the 
present disclosure . Suitable anti - viral agents for treating 
HCV infection include Sovaldi ( Sofosbuvir ; a nucleotide 
analog that functions as an NS5B polymerase inhibitor ) , 
alone or in combination with pegylated IFN - a and ribavirin . 

Examples of Non - Limiting Aspects of the 
Disclosure 

[ 0332 ] Aspects , including embodiments , of the present 
subject matter described above may be beneficial alone or in 
combination , with one or more other aspects or embodi 
ments . Without limiting the foregoing description , certain 
non - limiting aspects of the disclosure numbered 1 - 136 are 
provided below . As will be apparent to those of skill in the 
art upon reading this disclosure , each of the individually 
numbered aspects may be used or combined with any of the 
preceding or following individually numbered aspects . This 
is intended to provide support for all such combinations of 
aspects and is not limited to combinations of aspects explic 
itly provided below : 
[ 0333 ] Aspect 1 . An immunogenic composition compris 
ing : a ) an HCV E1 / E2 heterodimer ; and b ) a cyclic dinucle 
otide ( CDN ) ; or a ) an HCV E2 polypeptide ; and b ) a CDN ; 
or a ) an HCV El polypeptide ; and b ) a CDN . 
[ 0334 ] Aspect 2 . The immunogenic composition of aspect 
1A , aspect 1B , or aspect 1C , wherein the CDN is fluorinated . 
[ 0335 ] Aspect 3 . The immunogenic composition of aspect 
2 , wherein the CDN is 2 ' - F - c - di - GMP . 
[ 0336 ] Aspect 4 . The immunogenic composition of aspect 
1A , aspect 1B , or aspect 1C , wherein the CDN is of Formula 

Individuals Suitable for Administration 
[ 0328 ] Individuals who are suitable for administration 
with an immunogenic composition of the present disclosure 
include immunologically naïve individuals ( e . g . , individuals 
who have not been infected with HCV and / or who have not 
been administered with an HCV vaccine ) . Individuals suit 
able for administration include humans . Individuals who are 
suitable for administration with an immunogenic composi 
tion of the present disclosure are also referred to as “ an 
individual in need thereof . " 
[ 0329 ] Individuals who are suitable for administration 
with an immunogenic composition of the present disclosure 
composition of the present disclosure include individuals 
who are at greater risk than the general population of 
becoming infected with HCV , where such individuals 
include , e . g . , intravenous drug users ; individuals who are the 
recipients , or the prospective recipients , of blood or blood 
products from another ( donor ) individual ( s ) ; individuals 
who are the recipients , or the prospective recipients , of 
non - autologous cells , tissues , or organs from another ( do 
nor ) individual ; health care workers ; emergency medical and 
non - medical personnel ( e . g . , first responders ; fire fighters ; 
emergency medical team personnel ; etc . ) and the like . 
[ 0330 ] Individuals who are suitable for administration 
with an immunogenic composition of the present disclosure 
composition of the present disclosure include individuals 
who recently became exposed to HCV or who recently 
became infected with HCV . For example , a subject immu 
nogenic composition can be administered to an individual 
within from about 24 hours to about 48 hours , from about 48 
hours to about 1 week , or from about 1 week to about 4 
weeks , following possible or suspected exposure to HCV or 
following infection with HCV . 
[ 0331 ] Individuals who are suitable for administration 
with an immunogenic composition of the present disclosure 
composition of the present disclosure include individuals 
who have been diagnosed as having an HCV infection , and 
include chronically infected individuals . In some cases , an 
individual who has been diagnosed as having an HCV 
infection is treated with an anti - viral agent and an immu 
nogenic composition of the present disclosure . Suitable 
anti - viral agents for treating HCV infection include , e . g . , 
ribavirin ( 1 - B - D - ribofuranosyl - 1H - 1 , 2 , 4 - triazole - 3 - carbox 

OH R4 

Rs Z - P - Y - N - R , 

LY - P — ? Rs 
- R4 OH 

- R 

[ 0337 ] wherein : 
[ 0338 ] A is S or O ; 
[ 0339 ] X is S , N , O , CH2 ; 
[ 0340 ] Y , Y ' is NH , CH2 , 0 ; 
[ 0341 ] Z , Z ' is NH , CH2 , 0 ; 
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[ 0342 ] R1 represents hydrogen or NH , which may be 
substituted ; 
[ 0343 ] R2 is hydrogen or absent ; 
[ 0344 ] R3 represents NH2 , O , OH , H , or a halogen ; 
[ 0345 ] R4 represents hydrogen , halogen , or a straight or 
branched C1 - C6 alkyl group which may optionally be 
substituted ; 
[ 0346 ] R5 represents hydrogen , OH or a straight or 
branched C1 - C6 alkyl chain or C1 - C6 straight or branched 
alkoxy chain which may optionally be substituted ; 
[ 0347 ] is a single or double bond ; 
[ 0348 ] or conjugates thereof , and salts or solvates thereof . 
[ 0349 ] Aspect 5 . The immunogenic composition of aspect 
4 , wherein the CDN is c - diGMP , C - diAMP , c - dilMP , or 
c - dXMP . 
[ 0350 ] Aspect 6 . The immunogenic composition of aspect 
4 , wherein the CDN is c - GpAp , c - Gplp , c - GpXp , c - Aplp , 
C - ApXp , or c - 1pXp . 
[ 0351 ] Aspect 7 . The immunogenic composition of aspect 
1 , wherein the CDN is cyclic - GMP - AMP ( CGAMP ) . 
[ 0352 ] Aspect 8 . The immunogenic composition of aspect 
7 , wherein the CGAMP is 2 ' 3 ' - cGAMP , 2 ' 2 - CGAMP , 3 ' 2 ' 
CGAMP or 3 ' 3 ' - GAMP . 
[ 0353 ] Aspect 9 . The immunogenic composition of any 
one of aspect aspects 1 - 8 , wherein the composition com 
prises an HCV E1 / E2 heterodimer . 
[ 0354 ] Aspect 10 . The immunogenic composition of 
aspect 9 , wherein : 
[ 0355 ] a ) the HCV E2 polypeptide is derived from an 
HCV of major genotype 1 , 2 , 3 , 4 , 5 , 6 , or 7 ; and 
[ 0356 ] b ) the HCV E1 polypeptide is derived from an 
HCV of major genotype 1 , 2 , 3 , 4 , 5 , 6 , or 7 . 
[ 0357 ] Aspect 11 . The immunogenic composition of any 
one of aspects 1 - 10 , wherein the HCV 
[ 0358 ] E2 polypeptide comprises an amino acid sequence 
having at least 20 % amino acid sequence identity to an E2 
polypeptide depicted in one of FIG . 1A - 1C , FIG . 2A - 2C , 
FIG . 3A - 3C , and FIG . 4A - 4B . 
[ 0359 ] Aspect 12 . The immunogenic composition of any 
one of aspects 1 - 10 , wherein the HCV El polypeptide 
comprises an amino acid sequence having at least 20 % 
amino acid sequence identity to an E1 polypeptide depicted 
in FIG . 1A - 1C , FIG . 2A - 2C , FIG . 3A - 3C , and FIG . 4A - 4B . 
[ 0360 ] Aspect 13 . The immunogenic composition of any 
one of aspects 1 - 12 , wherein the E2 polypeptide and / or the 
E1 polypeptide lacks a C - terminal transmembrane domain . 
[ 0361 ] Aspect 14 . The immunogenic composition of any 
one of aspects 1 - 13 , wherein the HCV E2 polypeptide and 
the HCV El polypeptide are derived from an HCV of the 
same genotype . 
[ 0362 ] Aspect 15 . The immunogenic composition of any 
one of aspects 1 - 13 , wherein the HCV E2 polypeptide and 
the HCV El polypeptide are derived from an HCV of 
different genotypes . 
[ 0363 ) Aspect 16 . The immunogenic composition of any 
one of aspects 1 - 15 , wherein the HCV E1 / E2 heterodimeric 
polypeptide comprises : 
[ 0364 ] a ) an HCV E1 polypeptide ; and 
[ 0365 ] b ) a modified E2 polypeptide comprising , in order 
from N - terminus to C - terminus : 
[ 0366 ] i ) from 1 to 6 heterologous amino acids , wherein 
the from 1 to 6 heterologous amino acids are C - terminal to 
a site of proteolytic cleavage in a proteolytically cleavable 
linker ; and 

[ 0367 ] ii ) an HCV E2 polypeptide ; or 
[ 0368 ] a ) an HCV E2 polypeptide ; and 
[ 0369 ] b ) a modified El polypeptide comprising , in order 
from N - terminus to C - terminus : 
[ 0370 ] i ) from 1 to 6 heterologous amino acids , wherein 
the from 1 to 6 heterologous amino acids are C - terminal to 
a site of proteolytic cleavage in a proteolytically cleavable 
linker ; and 
[ 0371 ] ii ) an HCV E1 polypeptide ; or 
[ 0372 ] a ) an HCV E1 polypeptide ; and 
[ 0373 ] b ) a modified E2 polypeptide comprising , in order 
from N - terminus to C - terminus : 
[ 0374 ] i ) an HCV E2 polypeptide ; and 
[ 0375 ] ii ) from 1 to 6 heterologous amino acids , wherein 
the from 1 to 6 heterologous amino acids are N - terminal to 
a site of proteolytic cleavage in a proteolytically cleavable 
linker ; or 
[ 0376 ] a ) an HCV E2 polypeptide ; and 
[ 0377 ] b ) a modified E1 polypeptide comprising , in order 
from N - terminus to C - terminus : 
[ 0378 ] i ) an HCV E1 polypeptide ; and 
[ 0379 ] ii ) from 1 to 6 heterologous amino acids , wherein 
the from 1 to 6 heterologous amino acids are N - terminal to 
a site of proteolytic cleavage in a proteolytically cleavable 
linker . 
[ 0380 ] Aspect 17 . The immunogenic composition of 
aspect 16 , wherein : 
[ 0381 ] a ) the from 1 to 6 heterologous amino acids at the 
N - terminus of the modified E2 polypeptide or the modified 
El polypeptide are Gly - Pro , Ser , Gly , or Gly - Ser , or 
[ 0382 ] b ) the from 1 to 6 heterologous amino acids at the 
C - terminus of the modified E2 polypeptide or the modified 
El polypeptide are LEVLFOGP ( SEQ ID NO : 117 ) , 
ENLYYFQ ( SEQ ID NO : 150 ) , LVPR ( SEQ ID NO : 124 ) , 
I ( E / D ) GR ( SEQ ID NO : 125 ) , or DDDDK . 
[ 0383 ] Aspect 18 . The immunogenic composition of any 
one of aspects 1 - 17 , wherein the HCV El polypeptide , the 
HCV E2 polypeptide , or one or both chains of the HCV 
E1 / E2 heterodimer comprises a covalently linked T - cell 
epitope polypeptide comprising a T - cell epitope present in 
an HCV protein other than El and E2 . 
[ 0384 ] Aspect 19 . The immunogenic composition of any 
one of aspects 1 - 18 , comprising a T - cell epitope polypeptide 
comprising a T - cell epitope present in an HCV protein other 
than El and E2 , wherein the T - cell epitope polypeptide is not 
covalently linked to the HCV E1E2 heterodimer , the HCV 
El polypeptide , or the HCV E2 polypeptide . 
[ 0385 ] Aspect 20 . The immunogenic composition of 
aspect 18 or aspect 19 , wherein the T - cell epitope polypep 
tide comprises one or more T cell epitopes present in one or 
more of : 
[ 0386 ] a ) an HCV non - structural polypeptide - 3 ( NS3 ) 
polypeptide ; 
[ 0387 ] b ) an HCV non - structural polypeptide - 2 ( NS2 ) 
polypeptide ; 
[ 0388 ] c ) an HCV non - structural polypeptide - 4A ( NS4A ) 
polypeptide ; 
[ 0389 ] d ) an HCV non - structural polypeptide - 4B ( NS4B ) 
polypeptide ; 
[ 0390 ] e ) an HCV non - structural polypeptide - 5A ( NS5A ) 
polypeptide ; 
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[ 0391 ] f ) an HCV non - structural polypeptide - 5B ( NS5B ) 
polypeptide ; 
[ 0392 ] g ) an HCV core polypeptide ; and 
[ 0393 ] h ) an HCV p7 polypeptide . 
[ 0394 ] Aspect 21 . The immunogenic composition of any 
one of aspects 18 - 20 , wherein the T - cell epitope polypeptide 
has a length of from about 10 amino acids to about 3000 
amino acids . 
[ 0395 ] Aspect 22 . The immunogenic composition of any 
one of aspects 18 - 20 , wherein the T - cell epitope polypeptide 
has a length of from about 10 amino acids to about 50 amino 
acids , from about 100 amino acids to about 230 amino acids , 
from about 230 amino acids to about 550 amino acids , from 
about 550 amino acids to about 780 amino acids , or from 
about 780 amino acids to about 2000 amino acids . 
[ 0396 ) Aspect 23 . The immunogenic composition of any 
one of aspects 18 - 22 , wherein the T - cell epitope polypeptide 
comprises one or more T cell epitopes present in an HCV 
NS3 polypeptide . 
[ 0397 ] Aspect 24 . The immunogenic composition of any 
one of aspects 18 - 23 , wherein the T - cell epitope polypeptide 
comprises an amino acid sequence having at least 20 % 
amino acid sequence identity to the amino acid sequence of 
one of TP29 , TP50 , TP52 , TP70 , TP100 , TP171 , TP228 , 
TP553 , TP778 , and TP1985 . 
[ 0398 ] Aspect 25 . The immunogenic composition of 
aspect any one of aspects 18 - 24 , wherein the T - cell epitope 
polypeptide comprises an amino acid sequence having at 
least 20 % amino acid sequence identity to a polypeptide 
depicted in any one of FIGS . 9A , 9B , 10A - 10D , and 
11A - 11N . 
[ 0399 ] Aspect 26 . The immunogenic composition of any 
one of 18 - 25 , wherein the T - cell epitope polypeptide com 
prises one or more T cell epitopes present in : 
[ 0400 ] a ) cholera toxin or toxoid ; and / or 
[ 0401 ] b ) tetanus toxin or toxoid ; and / or 
[ 0402 ) c ) diphtheria toxin or toxoid ; and / or 
[ 0403 ] d ) CRM197 . 
[ 0404 ] Aspect 27 . The immunogenic composition of any 
one of aspects 1 - 25 , wherein the composition comprises a 
polypeptide comprising one or more T cell epitopes present 
in : 
[ 0405 ] a ) cholera toxin or toxoid ; and / or 
[ 04061 b ) tetanus toxin or toxoid ; and / or 
[ 0407 ) c ) diphtheria toxin or toxoid ; and / or 
[ 0408 ] d ) CRM197 . 
[ 0409 ) Aspect 28 . A method of inducing an immune 
response to HCV in an individual , the method comprising 
administering to the individual an effective amount of the 
immunogenic composition of any one of aspects 1 - 27 . 
[ 0410 ] Aspect 29 . The method of aspect 28 , wherein said 
administering is via intramuscular administration , intranasal 
administration , subcutaneous administration , or a combina 
tion thereof . 
[ 0411 ] Aspect 30 . The method of aspect 28 , wherein said 
administering comprises a prime and a boost . 
[ 0412 ] Aspect 31 . An immunogenic composition compris 
ing : 
[ 0413 ] a ) one or more nucleic acids comprising nucleotide 
sequences encoding the hepatitis C virus ( HCV ) E1 poly 
peptide , the HCV E2 polypeptide , or the HCV E1 / E2 
heterodimer as recited in any one of aspects 1 - 28 ; and 
[ 0414 ] b ) a cyclic dinucleotide as recited in any one of 
aspects 1 - 28 . 

[ 0415 ] Aspect 32 . The immunogenic composition of 
aspect 31 , wherein the one or more nucleic acids are 
recombinant expression vectors . 
[ 0416 ] Aspect 33 . The immunogenic composition of 
aspect 32 , wherein the one or more recombinant expression 
vectors are recombinant viral vectors . 
[ 0417 ] Aspect 34 . The immunogenic composition of 
aspect 32 , wherein the one or more recombinant viral 
vectors are packaged into viral particles . 
[ 0418 ] Aspect 35 . The immunogenic composition of any 
one of aspects 31 - 34 , wherein the one or more nucleic acids 
are present within non - pathogenic bacteria . 
[ 0419 ] Aspect 36 . A method of inducing an immune 
response to HCV in an individual , the method comprising 
administering to the individual an effective amount of any 
one of aspects 31 - 35 . 
[ 0420 ) Aspect 37 . The method of aspect 36 , wherein said 
administering is via intramuscular administration , intranasal 
administration , subcutaneous administration , or a combina 
tion thereof . 
[ 0421 ] Aspect 38 . The method of aspect 36 , wherein said 
administering comprises a prime and a boost . 
[ 0422 ] Aspect 39 . The method of any one of aspects 28 - 30 
or aspects 36 - 38 , wherein the immune response comprises 
one or more of a CD4 * response , a CD8 + response , and a 
neutralizing antibody response . 
[ 0423 ] Aspect 40 . The method of any one of aspects 28 - 30 
or aspects 36 - 38 , wherein the immune response induced is 
to more than one HCV genotype . 
( 0424 ) Aspect 41 . An immunogenic composition compris 
ing : a ) an HCV E1 / E2 heterodimer ; and b ) an archaeosome 
comprising at least one polar synthetic lipid , wherein the at 
least one polar synthetic lipid comprises at least one carbo 
hydrate or anionic group linked by covalent bonding to at 
least one free hydroxyl group of an archaeal core lipid ; or a ) 
an HCV E2 polypeptide ; and b ) an archaeosome comprising 
at least one polar synthetic lipid , wherein the at least one 
polar synthetic lipid comprises at least one carbohydrate or 
anionic group linked by covalent bonding to at least one free 
hydroxyl group of an archaeal core lipid ; or a ) an HCV E1 
polypeptide ; and b ) an archaeosome comprising at least one 
polar synthetic lipid , wherein the at least one polar synthetic 
lipid comprises at least one carbohydrate or anionic group 
linked by covalent bonding to at least one free hydroxyl 
group of an archaeal core lipid . 
[ 0425 ] Aspect 42 . The immunogenic composition of 
aspect 41 , wherein the archaeal core lipid is archaeol ( 2 , 3 
di - O - diphytanyl - sn - glycerol ) . 
[ 0426 ] Aspect 43 . The immunogenic composition of 
aspect 41 , wherein the archaeal core lipid is caldarchaeol 
( 2 , 2 ' , 3 , 3 ' - tetra - 0 - dibiphytanyl - sn - diglycerol ) . 
[ 0427 ] Aspect 44 . The immunogenic composition of 
aspect 41 , wherein the carbohydrate group is selected from 
the group consisting of : B - D - Glc - ( 1 , 6 ) - B - D - Glc - ; B - D - Glc 
( 1 , 6 ) - . alpha . - D - Glc - ; a - D - Glc - ( 1 , 4 ) - B - D - Glc - ; B - D - Gal - ( 1 , 
4 ) - 13 - D - Glc - ; A - D - Gal - ( 1 , 6 ) - B - D - Glc - ; B - D - Glc - ( 1 , 6 ) - B - D 
Glc - ( 1 , 6 ) - B - D - Glc - ; A - D - Glc - ( 1 , 4 ) - a - D - Glc - ( 1 , 4 ) - B - D 
Glc - ; a - D - Man - ( 1 , 2 ) - a - D - Man - ( 1 , 2 ) - a - D - Man - ; and a - D 
Man - ( 1 , 2 ) - a - D - Man - ( 1 , 2 ) - a - D - Man - ( 1 , 2 ) - a - D - Man - . 
[ 0428 ] Aspect 45 . The immunogenic composition of 
aspect 41 , wherein the carbohydrate group comprises two or 
three B - D - Glc - units in ( 1 , 6 ) linkage . 
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[ 0429 ] Aspect 46 . The immunogenic composition of 
aspect 41 , wherein the carbohydrate group is a gal - glc 
group . 
[ 0430 ] Aspect 47 . The immunogenic composition of 
aspect 41 , wherein the anionic group is selected from the 
group consisting of phosphoserine , phosphoethanolamine , 
phosphoinositol and phosphoglycerol . 
[ 0431 ] Aspect 48 . The immunogenic composition of 
aspect 41 , wherein the at least one polar synthetic lipid 
comprises at least one anionic lipid . 
[ 0432 ] Aspect 49 . The immunogenic composition of 
aspect 48 , wherein the at least one anionic lipid is selected 
from the group consisting of archaetidylglycerol , archaeti 
dylglycerolphosphate - methyl , archaetidylserine , and 
archaetidylinositol . 
[ 0433 ] Aspect 50 . The immunogenic composition of 
aspect 48 , wherein the archaeosome comprises at least one 
conventional lipid . 
[ 0434 ] Aspect 51 . The immunogenic composition of 
aspect 50 , wherein the at least one conventional lipid is 
selected from a group consisting of phosphatidylglycerol , 
phosphatidylserine , SQDG , and cholesterol . 
[ 0435 ] Aspect 52 . The immunogenic composition of 
aspect 51 , wherein the at least one conventional lipid com 
prises cholesterol , and wherein cholesterol is present in an 
amount of between 10 and 45 mol % of the total lipid 
composition . 
[ 0436 ] Aspect 53 . The immunogenic composition of 
aspect 51 , wherein the phosphatidylglycerol is present in an 
amount of between 20 and 80 mol % of the lipid composi 
tion . 
[ 0437 ] Aspect 54 . The immunogenic composition of 
aspect 51 , wherein the phosphatidylserine is present in an 
amount of between 10 and 30 mol % of the lipid composi 
tion . 
[ 0438 ] Aspect 55 . The immunogenic composition of 
aspect 51 , wherein the at least one polar synthetic lipid 
comprises at least one synthetic immunoactive glycolipid 
and at least one anionic lipid , and the archaeosome further 
comprises at least one stabilizing lipid . 
[ 0439 ] Aspect 56 . The immunogenic composition of 
aspect 55 , wherein the at least one polar synthetic lipid 
comprises caldarchaeol having one carbohydrate head group 
and one anionic head group . 
[ 0440 ] Aspect 57 . The immunogenic composition of 
aspect 56 , wherein the carbohydrate head group comprises 
gentiobiose and the anionic head group comprises phospho 
inositol . 
[ 0441 ] Aspect 58 . The immunogenic composition of 
aspect 55 , wherein the at least one polar synthetic lipid 
comprises a first caldarchaeol having two carbohydrate head 
groups and a second caldarchaeol having two anionic head 
groups , and wherein the at least one stabilizing lipid is the 
first and / or second caldarchaeol . 
[ 0442 ] Aspect 59 . The immunogenic composition of 
aspect 55 , wherein the at least one polar synthetic lipid 
comprises gentiotriose - archaeol and wherein the at least one 
stabilizing lipid comprises cholesterol and at least one of 
phosphatidylethanolamine , archaetidylglycerol , archaetidyl 
serine or archaetidylglycerolphosphate - methyl . 
[ 0443 ] Aspect 60 . The immunogenic composition of any 
one of aspects 41 - 59 , wherein the composition comprises an 
HCV E1 / E2 heterodimer . 

[ 0444 ] Aspect 61 . The immunogenic composition of 
aspect 60 , wherein : 
0445 ] a ) the HCV E2 polypeptide is derived from an 
HCV of major genotype 1 , 2 , 3 , 4 , 5 , 6 , or 7 ; and 
[ 0446 ] b ) the HCV E1 polypeptide is derived from an 
HCV of major genotype 1 , 2 , 3 , 4 , 5 , 6 , or 7 . 
0447 ] Aspect 62 . The immunogenic composition of any 
one of aspects 41 - 61 , wherein the HCV E2 polypeptide 
comprises an amino acid sequence having at least 20 % 
amino acid sequence identity to an E2 polypeptide depicted 
in one of FIG . 1A - 1C , FIG . 2A - 2C , FIG . 3A - 3C , and FIG . 
4A - 4B . 
[ 0448 ] Aspect 63 . The immunogenic composition of any 
one of aspects 41 - 61 , wherein the HCV E1 polypeptide 
comprises an amino acid sequence having at least 20 % 
amino acid sequence identity to an E1 polypeptide depicted 
in FIG . 1A - 1C , FIG . 2A - 2C , FIG . 3A - 3C , and FIG . 4A - 4B . 
[ 0449 ] Aspect 64 . The immunogenic composition of any 
one of aspects 41 - 63 , wherein the E2 polypeptide and / or the 
El polypeptide lacks a C - terminal transmembrane domain . 
[ 0450 ] Aspect 65 . The immunogenic composition of any 
one of aspects 41 - 64 , wherein the HCV E2 polypeptide and 
the HCV El polypeptide are derived from an HCV of the 
same genotype . 
[ 0451 ] Aspect 66 . The immunogenic composition of any 
one of aspects 41 - 64 , wherein the HCV E2 polypeptide and 
the HCV El polypeptide are derived from an HCV of 
different genotypes . 
[ 0452 ] Aspect 67 . The immunogenic composition of any 
one of aspects 41 - 66 , wherein the HCV E1 / E2 heterodimeric 
polypeptide comprises : 
[ 0453 ] a ) an HCV E1 polypeptide ; and 
[ 0454 ] b ) a modified E2 polypeptide comprising , in order 
from N - terminus to C - terminus : 
[ 0455 ) i ) from 1 to 6 heterologous amino acids , wherein 
the from 1 to 6 heterologous amino acids are C - terminal to 
a site of proteolytic cleavage in a proteolytically cleavable 
linker , and 
10456 ) ii ) an HCV E2 polypeptide ; or 
[ 0457 ] a ) an HCV E2 polypeptide ; and 
[ 0458 ] b ) a modified El polypeptide comprising , in order 
from N - terminus to C - terminus : 
[ 0459 ) i ) from 1 to 6 heterologous amino acids , wherein 
the from 1 to 6 heterologous amino acids are C - terminal to 
a site of proteolytic cleavage in a proteolytically cleavable 
linker , and 
[ 0460 ] ii ) an HCV E1 polypeptide ; or 
[ 0461 ] a ) an HCV El polypeptide ; and 
[ 0462 b ) a modified E2 polypeptide comprising , in order 
from N - terminus to C - terminus : 
[ 0463 ] i ) an HCV E2 polypeptide ; and 
[ 0464 ] ii ) from 1 to 6 heterologous amino acids , wherein 
the from 1 to 6 heterologous amino acids are N - terminal to 
a site of proteolytic cleavage in a proteolytically cleavable 
linker ; or 
[ 0465 ] a ) an HCV E2 polypeptide ; and 
[ 0466 ] b ) a modified El polypeptide comprising , in order 
from N - terminus to C - terminus : 
[ 0467 ] i ) an HCV E1 polypeptide ; and 
[ 0468 ] ii ) from 1 to 6 heterologous amino acids , wherein 
the from 1 to 6 heterologous amino acids are N - terminal to 
a site of proteolytic cleavage in a proteolytically cleavable 
linker . 
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least 20 % amino acid sequence identity to a polypeptide 
depicted in any one of FIGS . 9A , 9B , 10A - 10D , and 
11A - 11N . 
[ 0488 ] Aspect 77 . The immunogenic composition of any 
one of 69 - 76 , wherein the T - cell epitope polypeptide com 
prises one or more T cell epitopes present in : 
[ 0489 ] a ) cholera toxin or toxoid ; and / or 
[ 0490 ] b ) tetanus toxin or toxoid ; and / or 
[ 0491 ] c ) diphtheria toxin or toxoid ; and / or 
[ 0492 ] d ) CRM197 . 
[ 0493 ] Aspect 78 . The immunogenic composition of any 
one of aspects 41 - 76 , wherein the composition comprises a 
polypeptide comprising one or more T cell epitopes present 
in : 
10494 ] a ) cholera toxin or toxoid ; and / or 
10495 ] b ) tetanus toxin or toxoid ; and / or 
[ 0496 ] c ) diphtheria toxin or toxoid ; and / or 
[ 0497 ] d ) CRM197 . 
[ 0498 ] Aspect 79 . A method of inducing an immune 
response to HCV in an individual , the method comprising 
administering to the individual an effective amount of the 
immunogenic composition of any one of aspects 41 - 78 . 
[ 0499 ] Aspect 80 . The method of aspect 79 , wherein said 
administering is via intramuscular administration , intranasal 
administration , subcutaneous administration , or a combina 
tion thereof . 
[ 0500 ] Aspect 81 . The method of aspect 79 , wherein said 
administering comprises a prime and a boost . 
[ 0501 ] Aspect 82 . An immunogenic composition compris 
ing : 

[ 0469 ] Aspect 68 . The immunogenic composition of 
aspect 67 , wherein : 
[ 0470 ] a ) the from 1 to 6 heterologous amino acids at the 
N - terminus of the modified E2 polypeptide or the modified 
E1 polypeptide are Gly - Pro , Ser , Gly , or Gly - Ser ; or 
[ 0471 ] b ) the from 1 to 6 heterologous amino acids at the 
C - terminus of the modified E2 polypeptide or the modified 
El polypeptide are LEVLFQGP ( SEQ ID NO : 117 ) , 
ENLYYFQ ( SEQ ID NO : 150 ) , LVPR ( SEQ ID NO : 124 ) , 
I ( E / D ) GR ( SEQ ID NO : 125 ) , or DDDDK . 
[ 0472 ] Aspect 69 . The immunogenic composition of any 
one of aspects 41 - 68 , wherein the HCV El polypeptide , the 
HCV E2 polypeptide , or one or both chains of the HCV 
E1 / E2 heterodimer comprises a covalently linked T - cell 
epitope polypeptide comprising a T - cell epitope present in 
an HCV protein other than El and E2 . 
[ 0473 ] Aspect 70 . The immunogenic composition of any 
one of aspects 41 - 68 , comprising a T - cell epitope polypep 
tide comprising a T - cell epitope present in an HCV protein 
other than El and E2 , wherein the T - cell epitope polypeptide 
is not covalently linked to the HCV E1E2 heterodimer , the 
HCV El polypeptide , or the HCV E2 polypeptide . 
[ 0474 ] Aspect 71 . The immunogenic composition of 
aspect 69 or aspect 70 , wherein the T - cell epitope polypep 
tide comprises one or more T cell epitopes present in one or 
more of : 
[ 0475 ] a ) an HCV non - structural polypeptide - 3 ( NS3 ) 
polypeptide ; 
[ 0476 ] b ) an HCV non - structural polypeptide - 2 ( NS2 ) 
polypeptide ; 
[ 0477 ] c ) an HCV non - structural polypeptide - 4A ( NS4A ) 
polypeptide ; 
[ 0478 ] d ) an HCV non - structural polypeptide - 4B ( NS4B ) 
polypeptide ; 
[ 0479 ] e ) an HCV non - structural polypeptide - 5A ( NS5A ) 
polypeptide ; 
[ 0480 ] f ) an HCV non - structural polypeptide - 5B ( NS5B ) 
polypeptide ; 
[ 0481 ] g ) an HCV core polypeptide ; and 
[ 0482 ] h ) an HCV p7 polypeptide . 
[ 0483 ] Aspect 72 . The immunogenic composition of any 
one of aspects 69 - 71 , wherein the T - cell epitope polypeptide 
has a length of from about 10 amino acids to about 3000 
amino acids . 
[ 0484 ] Aspect 73 . The immunogenic composition of any 
one of aspects 69 - 71 , wherein the T - cell epitope polypeptide 
has a length of from about 10 amino acids to about 50 amino 
acids , from about 100 amino acids to about 230 amino acids , 
from about 230 amino acids to about 550 amino acids , from 
about 550 amino acids to about 780 amino acids , or from 
about 780 amino acids to about 2000 amino acids . 
[ 0485 ] Aspect 74 . The immunogenic composition of any 
one of aspects 69 - 73 , wherein the T - cell epitope polypeptide 
comprises one or more T cell epitopes present in an HCV 
NS3 polypeptide . 
[ 0486 ] Aspect 75 . The immunogenic composition of 
aspect any one of aspects 69 - 74 , wherein the T - cell epitope 
polypeptide comprises an amino acid sequence having at 
least 20 % amino acid sequence identity to the amino acid 
sequence of one of TP29 , TP50 , TP52 , TP70 , TP100 , TP171 , 
TP228 , TP553 , TP778 , and TP1985 . 
[ 0487 ] Aspect 76 . The immunogenic composition of 
aspect any one of aspects 69 - 74 , wherein the T - cell epitope 
polypeptide comprises an amino acid sequence having at 

[ 0502 ] a ) one or more nucleic acids comprising nucleotide 
sequences encoding the hepatitis C virus ( HCV ) El poly 
peptide , the HCV E2 polypeptide , or the HCV E1 / E2 
heterodimer as recited in any one of aspects 41 - 78 ; and 
[ 0503 ] b ) an archaeosome as recited in any one of aspects 
41 - 78 . 
[ 0504 ] Aspect 83 . The immunogenic composition of 
aspect 82 , wherein the one or more nucleic acids are 
recombinant expression vectors . 
10505 ] Aspect 84 . The immunogenic composition of 
aspect 83 , wherein the one or more recombinant expression 
vectors are recombinant viral vectors . 
[ 0506 ] Aspect 85 . The immunogenic composition of 
aspect 84 , wherein the one or more recombinant viral 
vectors are packaged into viral particles . 
[ 0507 ] Aspect 86 . The immunogenic composition of any 
one of aspects 82 - 84 , wherein the one or more nucleic acids 
are present within non - pathogenic bacteria . 
[ 0508 ] Aspect 87 . A method of inducing an immune 
response to HCV in an individual , the method comprising 
administering to the individual an effective amount of any 
one of aspects 82 - 86 . 
105091 Aspect 88 . The method of aspect 87 , wherein said 
administering is via intramuscular administration , intranasal 
administration , subcutaneous administration , or a combina 
tion thereof . 
[ 0510 ] Aspect 89 . The method of aspect 87 , wherein said 
administering comprises a prime and a boost . 
[ 0511 ] Aspect 90 . The method of any one of aspects 79 - 81 
or aspects 87 - 89 , wherein the immune response comprises 
one or more of a CD4 + response , a CD8 + response , and a 
neutralizing antibody response . 
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[ 0512 ] Aspect 91 . The method of any one of aspects 79 - 81 
or aspects 87 - 89 , wherein the immune response induced is 
to more than one HCV genotype . 
[ 0513 ] Aspect 92 . An immunogenic composition compris 
ing : 
[ 0514 ] a ) a T - cell epitope polypeptide comprising a T - cell 
epitope present in a hepatitis 
[ 0515 ] C virus ( HCV ) protein other than El and E2 ; and 
[ 0516 ] b ) a cyclic dinucleotide ( CDN ) . 
0517 ] . Aspect 93 . The immunogenic composition of 

aspect 92 , wherein the CDN is fluorinated . 
10518 ] . Aspect 94 . The immunogenic composition of 
aspect 93 , wherein the CDN is 2 ' - F - c - di - GMP . 
[ 0519 ] Aspect 95 . The immunogenic composition of 
aspect 92 , wherein the CDN is of Formula 

OH R4 
Rs 7 - P - Y - N R 

- N LY - P - Z R5 

OH 

[ 0536 ] Aspect 100 . The immunogenic composition of any 
one of aspects 92 - 99 , wherein the T - cell epitope polypeptide 
comprises one or more T cell epitopes present in one or more 
of : 
[ 0537 ] a ) an HCV non - structural polypeptide - 3 ( NS3 ) 
polypeptide ; 
[ 0538 ] b ) an HCV non - structural polypeptide - 2 ( NS2 ) 
polypeptide ; 
[ 0539 ] c ) an HCV non - structural polypeptide - 4A ( NS4A ) 
polypeptide ; 
[ 0540 ] d ) an HCV non - structural polypeptide - 4B ( NS4B ) 
polypeptide ; 
[ 0541 ] e ) an HCV non - structural polypeptide - 5A ( NS5A ) 
polypeptide ; 
[ 0542 ] f ) an HCV non - structural polypeptide - 5B ( NS5B ) 
polypeptide ; 
[ 0543 ] g ) an HCV core polypeptide ; and 
[ 0544 ] h ) an HCV p7 polypeptide . 
[ 0545 ] Aspect 101 . The immunogenic composition of any 
one of aspects 92 - 100 , wherein the T - cell epitope polypep 
tide has a length of from about 10 amino acids to about 3000 
amino acids . 
[ 0546 ] Aspect 102 . The immunogenic composition of any 
one of aspects 92 - 100 , wherein the T - cell epitope polypep 
tide has a length of from about 10 amino acids to about 50 
amino acids , from about 100 amino acids to about 230 
amino acids , from about 230 amino acids to about 550 
amino acids , from about 550 amino acids to about 780 
amino acids , or from about 780 amino acids to about 2000 
amino acids . 
[ 0547 ] Aspect 103 . The immunogenic composition of any 
one of aspects 92 - 102 , wherein the T - cell epitope polypep 
tide comprises one or more T cell epitopes present in an 
HCV NS3 polypeptide . 
[ 0548 ] Aspect 104 . The immunogenic composition of 
aspect any one of aspects 92 - 103 , wherein the T - cell epitope 
polypeptide comprises an amino acid sequence having at 
least 20 % amino acid sequence identity to the amino acid 
sequence of one of TP29 , TP50 , TP52 , TP70 , TP100 , TP171 , 
TP228 , TP553 , TP778 , and TP1985 . 
[ 0549 ] Aspect 105 . The immunogenic composition of 
aspect any one of aspects 1 - 20 , wherein the T - cell epitope 
polypeptide comprises an amino acid sequence having at 
least 20 % amino acid sequence identity to a polypeptide 
depicted in any one of FIGS . 9A , 9B , 10A - 10D , and 
11A - 11N . 
[ 0550 ) Aspect 106 . The immunogenic composition of any 
one of 92 - 105 , wherein the T - cell epitope polypeptide com 
prises one or more T cell epitopes present in : 
[ 0551 ] a ) cholera toxin or toxoid ; and / or 
[ 0552 ] b ) tetanus toxin or toxoid ; and / or 
[ 0553 ] c ) diphtheria toxin or toxoid ; and / or 
[ 0554 ] d ) CRM197 . 
[ 0555 ] Aspect 107 . The immunogenic composition of any 
one of aspects 92 - 105 , wherein the composition comprises 
a polypeptide comprising one or more T cell epitopes 
present in : 
[ 0556 ] a ) cholera toxin or toxoid ; and / or 
[ 0557 ] b ) tetanus toxin or toxoid ; and / or 
[ 0558 ] c ) diphtheria toxin or toxoid ; and / or 
[ 0559 ] d ) CRM197 . 

[ 0520 ] wherein : 
0521 ] A is S or 0 ; 
[ 0522 ] X is S , N , O , CH2 ; 
[ 0523 ] Y , Y ' is NH , CH? , 0 ; 
[ 0524 ] Z , Z ' is NH , CH2 , 0 ; 
[ 0525 ] R1 represents hydrogen or NH2 which may be 
substituted ; 
[ 0526 ] R2 is hydrogen or absent ; 
[ 0527 ] R3 represents NH2 , O , OH , H , or a halogen ; 
[ 0528 ] R4 represents hydrogen , halogen , or a straight or 
branched C1 - C6 alkyl group which may optionally be 
substituted ; 
[ 0529 ] R5 represents hydrogen , OH or a straight or 
branched C1 - C6 alkyl chain or C1 - C6 straight or branched 
alkoxy chain which may optionally be substituted ; 
[ 0530 ] * * is a single or double bond ; 
[ 0531 ] or conjugates thereof , and salts or solvates thereof . 
[ 0532 ] Aspect 96 . The immunogenic composition of 
aspect 95 , wherein the CDN is c - diGMP , c - diAMP , c - dilMP , 
or c - dXMP . 
[ 0533 ] Aspect 97 . The immunogenic composition of 
aspect 95 , wherein the CDN is c - GpAp , c - Gplp , c - GpXp , 
C - Aplp , c - ApXp , or c - lpXp . 
[ 0534 ] Aspect 98 . The immunogenic composition of 
aspect 92 , wherein the CDN is cyclic - GMP - AMP ( CGAMP ) . 
[ 0535 ] Aspect 99 . The immunogenic composition of 
aspect 98 , wherein the cGAMP is 2 ' 3 ' - CGAMP , 2 ' 2 - cGAMP , 
3 ' 2 ' - CGAMP or 3 ' 3 ' - GAMP . 
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[ 0577 ] Aspect 121 . The immunogenic composition of 
aspect 119 , wherein phosphatidylglycerol is present in an 
amount of between 20 and 80 mol % of the lipid composi 
tion . 

[ 0560 ] Aspect 108 . A method of inducing an immune 
response to an antigen in an individual , the method com 
prising administering to the individual an effective amount 
of : 
[ 0561 ] a ) the composition of any one of aspects 92 - 107 ; 
and 
[ 0562 ] b ) the antigen . 
[ 0563 ] Aspect 109 . An immunogenic composition com 
prising : 
[ 0564 ] a ) a T - cell epitope polypeptide comprising a T - cell 
epitope present in a hepatitis C virus ( HCV ) protein other 
than El and E2 ; and 
[ 0565 ] b ) an archaeosome comprising at least one polar 
synthetic lipid , wherein the at least one polar synthetic lipid 
comprises at least one carbohydrate or anionic group linked 
by covalent bonding to at least one free hydroxyl group of 
an archaeal core lipid . 
[ 0566 ] Aspect 110 . The immunogenic composition of 
aspect 109 , wherein the archaeal core lipid is archaeol 
( 2 , 3 - di - O - diphytanyl - sn - glycerol ) . 
[ 0567 ] Aspect 111 . The immunogenic composition of 
aspect 109 , wherein the archaeal core lipid is caldarchaeol 
( 2 , 2 ' , 3 , 3 ' - tetra - 0 - dibiphytanyl - sn - diglycerol ) . 
[ 0568 ] Aspect 112 . The immunogenic composition of 
aspect 109 , wherein the carbohydrate group is selected from 
the group consisting of : B - D - Glc - ( 1 , 6 ) - B - D - Glc - ; B - D - Glc 
( 1 , 6 ) - . alpha . - D - Glc - ; . alpha . - D - Glc - ( 1 , 6 ) - B - D - Glc - ; B - D 
Glc - ( 1 , 4 ) - B - D - Glc - ; A - D - Glc - ( 1 , 4 ) - B - D - Glc - ; B - D - Gal - ( 1 , 
4 ) - B - D - Glc - ; a - D - Gal - ( 1 , 6 ) - B - D - Glc - ; B - D - Glc - ( 1 , 6 ) - B - D 
Glc - ( 1 , 6 ) - B - D - Glc - ; a - D - Glc - ( 1 , 4 ) - a - D - Glc - ( 1 , 4 ) - B - D 
Glc - ; a - D - Man - ( 1 , 2 ) - a - D - Man - ( 1 , 2 ) - a - D - Man - ; and a - D 
Man - ( 1 , 2 ) - a - D - Man - ( 1 , 2 ) - a - D - Man - ( 1 , 2 ) - a - D - Man - . 
[ 0569 ] Aspect 113 . The immunogenic composition of 
aspect 109 , wherein the carbohydrate group comprises two 
or three B - D - Glc - units in ( 1 , 6 ) linkage . 
[ 0570 ] Aspect 114 . The immunogenic composition of 
aspect 109 , wherein the carbohydrate group is a gal - glc 
group . 
[ 0571 ] Aspect 115 . The immunogenic composition of 
aspect 109 , wherein the anionic group is selected from the 
group consisting of phosphoserine , phosphoethanolamine , 
phosphoinositol and phosphoglycerol . 
[ 0572 ] Aspect 116 . The immunogenic composition of 
aspect 109 , wherein the at least one polar synthetic lipid 
comprises at least one anionic lipid . 
[ 0573 ] Aspect 117 . The immunogenic composition of 
aspect 116 , wherein the at least one anionic lipid is selected 
from the group consisting of archaetidylglycerol , archaeti 
dylglycerolphosphate - methyl , archaetidylserine , and 
archaetidylinositol . 
[ 0574 ] Aspect 118 . The immunogenic composition of 
aspect 116 , wherein the archaeosome comprises at least one 
conventional lipid . 
[ 0575 ] Aspect 119 . The immunogenic composition of 
aspect 118 , wherein the at least one conventional lipid is 
selected from a group consisting of phosphatidylglycerol , 
phosphatidylserine , SQDG , and cholesterol . 
[ 0576 ] Aspect 120 . The immunogenic composition of 
aspect 119 , wherein the at least one conventional lipid 
comprises cholesterol , and wherein cholesterol is present in 
an amount of between 10 and 45 mol % of the total lipid 
composition . 

[ 0578 ] Aspect 122 . The immunogenic composition of 
aspect 119 , wherein phosphatidylserine is present in an 
amount of between 10 and 30 mol % of the lipid composi 
tion . 
[ 0579 ] Aspect 123 . The immunogenic composition of 
aspect 109 , wherein the at least one polar synthetic lipid 
comprises at least one synthetic immunoactive glycolipid 
and at least one anionic lipid , and the archaeosome further 
comprises at least one stabilizing lipid . 
[ 0580 ] Aspect 124 . The immunogenic composition of 
aspect 123 , wherein the at least one polar synthetic lipid 
comprises caldarchaeol having one carbohydrate head group 
and one anionic head group . 
[ 0581 ] Aspect 125 . The immunogenic composition of 
aspect 124 , wherein the carbohydrate head group comprises 
gentiobiose and the anionic head group comprises phospho 
inositol . 
[ 0582 ] Aspect 126 . The immunogenic composition of 
aspect 123 , wherein the at least one polar synthetic lipid 
comprises a first caldarchaeol having two carbohydrate head 
groups and a second caldarchaeol having two anionic head 
groups , and wherein the at least one stabilizing lipid is the 
first and / or second caldarchaeol . 
[ 0583 ] Aspect 127 . The immunogenic composition of 
aspect 123 , wherein the at least one polar synthetic lipid 
comprises gentiotriose - archaeol and wherein the at least one 
stabilizing lipid comprises cholesterol and at least one of 
phosphatidylethanolamine , archaetidylglycerol , archaetidyl 
serine or archaetidylglycerolphosphate - methyl . 
[ 0584 ] Aspect 128 . The immunogenic composition of any 
one of aspects 109 - 127 , wherein the T - cell epitope polypep 
tide comprises one or more T cell epitopes present in one or 
more of : 
[ 0585 ] a ) an HCV non - structural polypeptide - 3 ( NS3 ) 
polypeptide ; 
[ 0586 ] b ) an HCV non - structural polypeptide - 2 ( NS2 ) 
polypeptide ; 
[ 0587 ] c ) an HCV non - structural polypeptide - 4A ( NS4A ) 
polypeptide ; 
[ 0588 ] d ) an HCV non - structural polypeptide - 4B ( NS4B ) 
polypeptide ; 
[ 0589 ] e ) an HCV non - structural polypeptide - 5A ( NS5A ) 
polypeptide ; 
[ 0590 ] f ) an HCV non - structural polypeptide - 5B ( NS5B ) 
polypeptide ; 
[ 0591 ] g ) an HCV core polypeptide ; and 
[ 0592 ] h ) an HCV p7 polypeptide . 
[ 0593 ] Aspect 129 . The immunogenic composition of any 
one of aspects 109 - 128 , wherein the T - cell epitope polypep 
tide has a length of from about 10 amino acids to about 3000 
amino acids . 
[ 0594 ] Aspect 130 . The immunogenic composition of any 
one of aspects 109 - 128 , wherein the T - cell epitope polypep 
tide has a length of from about 10 amino acids to about 50 
amino acids , from about 100 amino acids to about 230 
amino acids , from about 230 amino acids to about 550 
amino acids , from about 550 amino acids to about 780 
amino acids , or from about 780 amino acids to about 2000 
amino acids . 


















