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WO 2006/ 044923 PCT/ 1352005/ 037499 Yeast - based
Therapeutic for Chronic Hepatitis ClInfection Field

woloosof9dventi on This invention generally rel’?@ﬁ?%mm”

conposi tions and methods for vaccinating an

agai nst hepatitis Cvirus (HCV) and for treating or

pr evenleagt-baged Thesapewntic for Chroais Hepatitisa® Infictivn
Background of the Invention Hepatitis virus (HCV) is
a maj or causative agent of acute and chronic hepatitis

10 worldwide. It is estrdi@bEfe iRatiohhere are 200

mllign chronically HCV-Tntected I ndividuals

wor | Wit @vention ganeigHy gelatgm srcorapasitions and methods ferdvaccinating an
shiRbIeSpainkh ferafifi€ SQHBL arfi o

par en?cgg?la ?I%utlegp?]%%s ggj‘? H@I fo}g; a&ﬁﬁwgﬁﬁgeb{%hﬁégohr H%S C viral

@%Qowmblte the high degree of safety _
associated with current bl ood banki ng procedures, the
rate of infection continues to increase, presumably

due to 1V drug use aﬁ&@ﬂgﬂoﬂ‘lﬁehwemfonexposure 15
Accor mthe. Third.Natio and
Nut r |}?E% PeR am nzjflagg 153, PRI ca ‘(W’l{]‘?ﬂ “}Jl—fe nd ChotAE hepatitis

wbdvdste. n’ﬁtlseés;mﬁ&%thzft tﬁdﬁe&arﬁ a00 eillisn \Ohxbhlck@HCvf-lﬁ&Eﬂe@ Ridividuals
c h r aI |y

e T i op o Rcrasift b Topembstispypoe of infection
mmﬁre@ghqcaremmu r\tuiﬂuﬁlhﬁxdiﬂgwlooﬂltfaﬁﬁ’ﬁs@nssdim 880 USdspRe the high

chronic HCV .infecgtion ingclu .progression to
%gfeﬂf’&sﬁa 1Y AEPEEE VcamRhae bepking Rrapeduresnt ratgof infection

doanaied &finl:ﬂébs@rpr@s'i&&bm to N‘&u&'ﬁé&téﬁd otHer ReknE eﬁéa@s&ﬁé/ e

Iong term f ol oW _up studi es on Patlents chroni cal

i nf ediserdipette dﬂe\ﬁmﬁ@éﬁ Thigd National Healih epd Nutitian @X@mmgtlon Survey
¥ ol | ow El)t %’P% %5‘@6" 7%%?)& tﬁ@ﬁéﬁl@ﬁ‘t’s Wﬂlﬁd\’ %96/&15!?5 lﬁgl{é’l%ﬁea States

p tines ranging from10 to 29
willoberomer pleronigally tlltfﬁ%? -0l Posiguificant lmpmoro rof pettronderlly infected

RMGRNAS il YorfeR b %Eﬁo‘:ﬁﬁ sifubiBle bEYrdthd ﬁbVRQﬁEfllcfnr Jﬁaﬁ&ﬂé éx%gpssmn to

exposure estinate proportion wWho w
cirhasiso bepatia tdeegrppensationit le\rey thOgplant, Hepetoosltukar rcatcatomae lagd death.

I 6.
ARG . Q86 T Sl Mgl S i v
estmatn dize propartivn mab mﬂfpangmssm titrhbss m@rcemaelym% to 50% with
rOXI .t el 1°/to % atocel | a X

RERL S SRS bk o 1 oo e SR e oo Cup studies
dmogédnahts toﬁrdniq‘aﬂy dfll\lfﬁI%QI\IﬁEtvmlhﬁXCV( Sct Q)ost—blﬁmsﬁ@ﬂod &ﬁpﬁlﬁuﬁg bdtimate the

nodel ut.i in ser oprev e a.and .
saron i YO e da RELoTt SEPraRmaingy L% o FRARiPoltisly short
fPpEHA ties ranighig Fo 8 o6 wymsm) 1T thbse @a@&tﬁwﬁ&d@%p cirrhosis

rel ted conpl.ications by 2015 foretellin

- SGRANGRN A gV I3h ARfECtoR df eSaPreﬂletse that 4pn@mwéalwglr"/mta 1386, (Will) develop

hepdt6dellitRE éR8n&tha bkifali iR iak aﬂﬁrbﬁba{enzfnﬁﬁa{l'n%%aﬁﬁl' 38 of 2% to 6%

interferon based reginens, been shown i n Sever al
#-4Pye %Ppléwbgf%mééﬁmthagtw Hhsergpigyalance data and age-

?écﬁﬂ:r ﬁ&.aéﬂ?:@ ritds ééhfnﬁﬁ?§ ietid i for gregs?c?@t 1 cirrhosis

mever sust |ne ?kpoglc respons
afd relatme comﬁlm@mmmmewbmma@mgmgt medical need in the

nteérqgtﬁfgeg %te%g@&y &q%;%%h%%mé) \Q.iraﬁ ﬁtﬂ&%@hlutsm mct:erf?ron based regimens

redom nant™ genot ype
haplpnem xhavet ialsyvesdl dorge seriegiefyvoatbiytalienthe rites aﬂpwgremn e eighosis,

hgﬁ)a%c%hxﬁ N9nd! &ggtﬁl(rﬂ I]4) However, sustained virologic response rates for the
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Additionally, interferon plus ribavirin based regi nens
al so have significant safety problens including

Ggss0n, suicidal ideation, flu-like syrrpf,e%&@%:; 499
neu{ropeni a. Treatnent 5 options are currently IlmteJ

for partial responders, relapsers, ‘and non-responders
tréafinent 6 @MbHHE D chosedepaies apthe piGumirsnieenebefound inthe US, are

Fl avi viri dge |y, of envel.op 0S] f:d-ve- . -
oy el S8 TopGRET SRR e, S oo
A&Hﬂl@érﬁﬂ},i iﬁi@ﬁerbifﬂ plus irﬂ»?]\fiﬁﬁl Based taptnenp@also dlg*el signifitani/safigty prohlems
_polyprotein of rou . 3000 am no_aci ds, .

nding iaprassion AuiciabIestion %B@F L ang gp‘!eul%ﬁgm%ir o reatment
opg@}/@fgﬁef er&@y BAfed @5t pirianshihianatelapsdy, ol hod-sspanders to

- der

) ived "proteases (Table 1). While the rol es of
inteoferondprsedileerafiyr al prot ei ns have yet to be clearly

def igedis ﬂeﬂbﬁfop&e PR iddChRmas dfheavelepéds posiibtersende RNA
Cor e pro?el n, the El and E2 surface ,‘geléylclopr%(telags cell
vitdses. nlsrhes tar genome Af anspximsteNEPORIGlegtidss dhat R frapiiaicd gpg

ergxgrlsAfélﬁf g gp@rﬁﬂ) ein %&mﬁmﬁ ASEn A& dK NPWRe IsBufittral @iidTseven non-

unc snthe HCV [ife cycle. Base 15 .
stgRaedliptotbias ereogpeerated wooindt pest-tyansiationslly @Mé@n?l%?“git rgﬁvénved

St 4 ' i i P Jearl
P@?P%feﬁ Eli'\g{?le @ngpﬁn%letgé fogc%nch{bs%%% gyf ?&g\rfueﬂ?gcﬁ%%b BvelfiPto be clearly
dEHRE YRt by them, hioh bhtha Y stuchme] Goue protein, thef § and B surface

Sout h Aneri \ ]
glggéqgfplgﬁt tu: %%—&%%g%%ﬁg érpdg Iﬁg!’: @rot%l?ees, %gﬁggh?\/lg%é? RNA-dependent
RINN putghaude dréinovestd paffortrhmsentall fnctioss in tipedEVilife gypde. Based on

eographi ¢ predqm nance of .2 : [
aihsss heerBrFLS! HBeRraNr e ey r BT P balt B0k RERtpes and
nfRemhP100 fGfypased popul ation ;mv@ﬁrrent. The different
HCV genotypes vary. in ter of . tthei . I n
curr %mqtiﬁpyeg déo H?ré%‘él s ﬁqugﬁ fpéff'dt‘}g%\]ﬁ r%l%%gt e?%c%y@ﬁle%umpe,
oHE o} SR AmerBD MOV gondbet €415, dnif3eat erbvaloathGeiDIypes 4, 5 and 6
genotype 1 remain refractor Qtr?g he.cgrent thrig B Mhance of
arecafiseried thyopghout theresh gf the P"QS% e DPRE S EFOPANEY PSron
c?%aqltp %{(ﬁﬁ%@ﬁo %&ea AIBYHR AV BbbreiTestiftedeal Rover dheworld due to
an 0se o

ucasi an descent. These data su

t .
indhenserk populasionaneemmeat | Ve diffesent RY s2eppiRpes YR i jerns of their

§ ekl 6k SHhdn 8ol bhs | T pa 50% of -
r?sﬁglgsg E% the c%ﬁfgxgtﬁ)er\éi&ﬁﬁ%ng%d Rli&tefonlriavit@ thebpy 18 patticuldn e-50% o

genes and gene_ products Gente .
patiad inetelowitnHICYggenbypud semaiTyeiragiebt togthe FRrreRh ffegifent regimen

re_Nucl eoca sid.cor e | orA8arflortal A Fibésl AndRichn Patients are
(e T ESPRP r?ig/se 0016(%;@;0@0&? Gteincr9.9 P7 lon .
16hanneh tBdseOof NiSicasied aledcontr o bess edatrp suggesisthe need for alternative

t{:p%%rge%? e E eleﬁ}? %%e%&%le ?N%&aw&q%{iﬁmuﬁ? trh@fkeXesponse.
Tablel. HCYV genes and gene producés

i 2 % homology between HCV
Gene Function e notynes 1 pharih
Core Nucleocapsid core protein 98.4
E1 Envelope glycoprotein 81.8
E2 Envelope glycoprotein 79.9
P7 lon channel 81.0
NS2 metalloprotease 80.1
NS3 protease/helicase 92.1
NS4a NS3 protease co-factor 91.1
NS4b Unknown 82.4
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"1 WD 2006/ 044923 PCTI US20051037499 NS5a Unknown 77.7
RNA- dependent RNA pol yrnerase 87.5 The HCV

Wg?(g“?@ftwgequences wer e obtained fromthe Nati BEEUS2005/037499

Center for Biotechnology Information wunder Accession

No. [As8d I 71 Qfhkhdiin: : 7l

Gend$¥s58 an RNA-@pBridehitRMAl gofymébss 1 t €] (T nstit utsrde

GenBthe 0¥ phdiehiBeqaences Ik obthised dem ke Nalivnal Gevitdr Fog Biotechnology Information

Mont yoédr | Acegssidar Bpc AFO117AR (gi2827074). 0 Terddisn coroghien famnjbe Genestream

aci 1@@@@%&@@8@@%@9%@* Hrmaingsl4Haeg fe) %afq"f;%%v@ffv%eﬁmme)

| a alftU$eh curpRn e PRIERecid ianrres of S5 J¥ Bptepish ey frpmirain 1a and 1b.

replication, the level of virem a and progression to

t he Nbmefousstadiad fighdat tHadlwvitad teplitAidn) thelleveldfairemiradd progression

i nfluenced directly and indirectly, - speci fi.c,.
t B R 1 -t iyl niienses sl il isety by
HON-8fe@ificCoellulal YARGRAIEY hkSiatedd TS CD4ANRINSE (BYted @UET Bibtoxic T

bot h structural _and non-structural viral proteins 10 )
Iympphogxtpn (- 1d6) end dieqgshagains bothﬁauqt%rekar&fn%f%mai ¥iral proteins
i c'ﬁmﬁLE e biH RES EBHSTHY fabk SHVERBYVe itdeMnity B RedohO@With Shronic HCV

urther i1 nplied by the occurrence of superinfection

infeetion g Henthey émplisgpass thefocopmpce Af sensenfeelinrs itk Sihes ggnotypes of
Hewadt Iﬁlegfo?%ﬁle%ﬁﬁﬁrbréaﬁmmeﬁtﬁm% (1:.‘% rrggpﬁcﬁf@ ﬁ&c{}l suggested to

suggeste uence the natura of - '
inflvencst thermaturilecatese dfodG¥ninfestion, ne evelenagsk of jimmunotherapeutic

ALY b LA G T ARG SRR s o

impgreant@nce. St udi es of humans and chi npanzees have

reve d that HCV can repl| e
oo e Stegjes ppfimay o Ambleds i el ed BRIy BA{ pfcallfr weeks
befovethe bt @0\ 0B4, ahd €DS* Thael responsesiéd blpod and Heer. Moreover, there

acqui sjtion of functi by. and. per ha )T
rirge.s Aol 6 pes ot PR CBR A BRI Yy T ffpven after
IR SPaAdGLinOblodd! (15).| TR lap cd of @lnkoriab CRIBh AL ¢etidli$ kinetically
20 associated with contro gf virem a and, .at least in
agsopiated Fathscontipl of Arerdd addhf lAstith SQBG EASFS, (Al ANGIPYigR & serum
tRHGARSsbN I sh?%gﬁﬂg Velat dafRge delitbdg daed € abiRPattepthisC C s
I's i mmunopathol ogi cal . At hJ‘ghest ri sk, of persistent

C

O Pt
inovnenethodagicsh %?@glleﬁ‘d&‘_ of persisieatACY ipfResionrag; fhogegndividuals who
TS QLR gé}fe?atéaa qgﬁ@cﬁl%l@%rﬁs&ie&ﬂﬁ"ﬁ BRgptbbfte TeshER RN Blood, liver, or
response 1 n the blood, 1iver, ‘or both." Perhaps nost
bothpo Perhapy ynostyémparianily; ngeperatione of |ay pedlular e riesneBses does not
95 B SRR oSy Lo L e 7
respeqmes swist brusistained Sorswerks evimpuths hesokd they poirafppasestseutrol of
t he It of ' . j jon to
vblyg{legﬁ%anron (4] rgpegﬂeggées%g%%tfés Shrrlgl];?t o\gil;l 'bgﬁlg{eﬁﬁhfegﬁ%ﬂ.

e se an n ersi stent

i nf eCOD4S1T ceél®dlayTarc edsergiaptaly imanteBEE¥niniraunity diyepriopiding help for
ati.- HCV i ni t * i di hel . jvat i
sEtink e Al et AL Bl MsBhsft o Rediis F4 Bt poear 1o
p_}_edbgiéﬂa%tlﬁ[al\%ggkﬁzﬁé?ito% uli\)lgbﬁb;) MSBANS4 yn(T Nﬁﬁ) groteies athotgipresponses
in Core, an rqotej ns alt esponses
ssatt bt ORALHGY HEe POYIG NETeristbreD oo AT 2 JBaHaiion to the
HefpP@at €84 2Qelslprovit® t gt TOdR1LS, Gt &ISE appe@lsiuritibaltth4tHdy Produce

ceélls provide to CDC T cells, it also appears_critical .
gamnta mﬁ‘ét;@rom@dﬁhﬂr pro-inflammatory Tyl-, as opposed to, Tu2-type cyiokines.




10

15

20

25

30

gamma i nterferon and other pro-inflammatory THL-, as

opposed to, TH2-type cytokines. 3 T+ v fz nS ZYm.>
WOR006/04492¢. " #~t. ,,,s n rz3 a: U's~. tt, kat +.PEEUS2005/037499

' ... PxcvY nnai x' -*~?: . tsrv. saam WO 2006/ 044923

PCT/ US2005/ 037499 al l.y.i . : ]
saanb TEoreR B 0By & YRS SPARP 1 e SRBSRRY 8 LV st
mERER ICDACDAIS (20 2). (20 & 22). The finding that CD4+

and + T cell . res s.are ¢ e

g T SAREE° 1347 <SRRI bl ki sy
m?te&lSHs sGgUEhts g}haé FHeyVdobpdrata to bﬁﬁg)quucm?ol 6f winemigDaemory CD4

cells prined during acute resolving.. i . ’
a8 TR PR R (R G VERRD o P g P ide lonstomm
p@%ﬁﬁdrﬂﬁ(ﬁﬁ‘ GBus ferdiéna A \HRRFandets afid probablly iraen Fhrough antibody-

Irough anti body- nedi ated depl etion of each rlgti{% Tovided

medibted slepetian of eash apeTE Tz el ARl TSLIBPBGPHEGIC 1% FET

2 ! + £ coftkdl fiabuté hepatitinCrand their
d]g?c%)g%a{)éf thggnaﬁ}??éet %mgﬁsd(){ ﬁ???ﬁmd e Bep,ge ; e .o epCD4+ T
depehdenes gn CDAY T celhhelp Hadn conaetnSDY & GPIS bOBIEWe Zadpgmory

d r ,gg@%ﬁ i LRPP BRfeils@qiAR@A] davitd CDUTT cells,
C@ﬁeﬂ%%oa#%#g? ns qZngll%ghha%nd, glg evvist_tcw1 Cm J'I' cell l.s, . din
itichayreycritiealcthitttheyabe ¢apable of ppdeEng B9 ARlETBHOR GERlRe jncluding

ro-infla ory cytokines including gamma interferon
& ??ntefﬁé(’% hsition fromacute to chronic HCV. 1
i Nf eTHd Rinsition Femoacw¢ txichwpit HEMD infeation 43 asspejaigd gith substantia

HCV- cifi, ol gell st life of the host.
(0SS SEUET B G Dt e oo LR il B 96oodBRABRg U lif of the o
RSt el Yictivity & A iimppiatd; exdit isaissufficiant for resolutipe plipfectios:
resolutiaon of infectign. A nu r. ' b
appr BaRpeker of qxwmﬂwaﬁe@gﬁﬁaﬁegi%‘g em;m’a{ug?%ﬁg%%gggﬁém ha?? oon
ihvRMESlell GiabRging tRisy OF DIA-hecarsisnat vibiA-and eetologsdendritic cell-
viral -,” and aut o]l ogous dendriti.c. ce

L - .ha '

batef ApeIecoBRA. DRdoTEow T st DEg RS Pl f humans
baCEE P05 HoBstii MaA Sonthif, redbabRaEIvitbes koo goddng bobsting but suffer

contrast, recomnbinant viruses %re go d a& bo]?%%éeﬁgva%ﬁes are
frowf ther limifationowh vertor| nepralizefigh Sfnalfgcfeinie cell

”ﬁéJn‘tfs c{ffcaéﬂdoﬁboﬂn%kiw, HRReTé,t thére Geinbinbasestdviacthe resfor an
P atient-specific and | abor intensive. Therefore,
dffective imammotherapeutie epproash egadnshHC Vi or an  effecti ve

i mrunot her apeuti ¢ approach agai nst HCV. Sunmmary of the

I nvention 25 One enbodi nent of the present invention
rel ates to a vacci ne Summary efithgfnvendion, yeast vehicle;

3 ggi bbnzg e?@e%‘%}l{] ogﬁl%ﬁo@eﬁﬁﬁﬁ%nﬁon YRL:8H B vhdeme)Baptising: (a) a yeast

expresses the fusion protein.
VeRRIeHE (o s HIC\pfusioeiproteinswiseein eieest Vel a¢Ap apilyexpresses

HCV f usi on. ot gj descr | i HCV fusi
v TP B ROy PR gl Pl Slsal 6 20 oF o HCV fuson
;}:@in%@scﬁbé& BASwK, Withn ke BICTD fusion [pectein campysing ahleaft agerion of an

REVaT g ToRine! B B R FGVICor? B Rl P faricuty
FERRESTS Bt loast a portion ol an HOY Cora Seausncior

Pr ef ekagprdjngly, s one aspect, the HEV fision proteist ch%pﬁse% &Y a5 G portion of
an HCV NS3 protease linked to at least a portion of an HCV Core sequence. Preferably, the
HCV NS3 protease lacks the catalytic domain of a natural HCV NS3 protease. In one

4




HCV NS3 protease | acks the catalytic domain of a
NS3 protease. In one 4 WO 2006/ 044923
WO B Noed aspect, the HCV NS3 pr ot eaR/US2005/037499
consi sts essentially of the 262 am no acids of HCV NS3
a‘spédt Cthc HEV N&3 ipndtedsalcondiste é.ﬁbxﬁﬁlly %8 tt@n2620arAiR0 d181d® fof HIEV NS3

%"ﬁ’&% ghﬁglgqggésﬁe e e%?tglpnp {Sfﬁg’?z%ﬁpé’ilf gngttlﬁ protem ositions

1y sre p3vsbivith fespet 6 smdz IDM U6y1CR dak abpeet, ie\hydespBobié C-terminal

t runcat e as the HCV Core se nce

S&%ng%?fg‘%s P@é%ﬂfﬁ ] C%? -aff o5 a8psch oY %ﬁ@ sgquence consists
5 &%ﬁﬂ%ﬂeﬁ&no@famﬂ siﬁnkﬂlsj 2 lieBagnh1 4d0f tﬁ@"ﬁﬁl-ﬁ:ﬁ%ﬂqmﬁ Core sequence

(p05|t|ons to 0, with respect to SEQ I I n

(Bestions 2 19siide Wlthtfﬁsé’eﬂdv 0 &0 NQ@0kenEeanpther gapest, ﬁ)le HCY Core
s@@ﬁﬁ@ﬁ% Béén' dﬂﬁéxﬂl@& th WRcIGAE R Qxﬁklgsacnﬂl iﬁ%ﬁ:@a@dqgs artate In

aspartate. anot her aspect, Core sequen
anathehawacta B}@eHGXdC@rQ semusingel dag heenaappeisied dp dnclu@qﬂ:emn@no acid

RO ARSREN16) 1 by S AN i

10 isdinked atcitsl Nstsgruiang do e pminonacad] séxpeBEQepidseii@doby SEQ ID NO:9

B 0.8 G5 SR i ST SR b o o

as pedt andthee afpest, te fosion pratein oasr.ppmsees fuil-feugth, inectiyhted HCV NS3

act i,vat ed ect.
o 18 30 R Pl N i BrPfes B fion il 165 of me
HOV 21)0151@6;@@ |sgqnbﬁtfe$wﬁh3‘€@&&ﬁ6 SEQuID NO‘?B iee restifs mAGhdtivation of
. t.hat. resylts in ipactivation e I
15 (i BORYE AvHEOF eyotan SREeD e e HCY A grotease is linked at
iBNeiinub e tHGMiMNSEciR sefulicrepresehicd g EEQ ID INO:9 (MADEAP). In
N-ter m nus t he am no aci d s uence, represented by
[poteip gonsjstyes Belbxecr Sgélgw 0% he

f u3| Qﬁ‘ Qt"éﬁoﬁief‘ aﬁg%ﬁ'tﬁé fusRRSRBein?ednpriRés PEnbdRdNBCY El rotein

le)-{et anot her aspect, the fusion protein conprises a
sedrie a fraeraled G B3mseteinn In pregispeck. dheranceind HCHE Hoxptaip consists

20  RERlflybr afinP R8PS REGH: oft}féfav g'i l(ﬂ&ﬁfoﬁg 5% 27, fotﬁtn%k)&t to SEQ

consi sts 20 essenti all o) acl s I to’
TRGYOR0). ( o 3ttt 4nothsr aspret; @negmmcatvd HEV 82 meotpint eongpg) epspntially of

a%@uf&&ds 143 382'6 AY! ﬁf@oﬁﬁpx‘li‘s?sg ft6 9?7 Wit @E@% F% %0:20). In

SRR S AR Aino a
yof and@r Eﬁ)e(ﬁp twittuncated BEYV Eb pidtein ISWIItkhd peitpNeermipusSeGhe amino

aﬁ% s'élg&)etng re exft &g?ﬁi EN@%R%DEA%} tnoﬁ{%ﬁ?ett %9 e'(_:p(he fusion

25 pmem cemmnammfmnbua@ SEQ ID N 9 (MADEAP). | n
. anot ect e fusion o ConSI
oou T P fthd becs B gy Pitein Folinpt a SRl dgmain-deleted
Ig(BIV INSZlb ?I'(?élﬁl 1} 51£8Hél\1)pécﬁ afie &aﬁsﬁﬁmbfma’ﬂbrﬁﬂﬁ-deleted HCV NhS4b protein
OTTHI n-ae N \ r ot one aS e t )
PR ST TEN 6! B fridel & 68 of B NHS Urestians, 1712 to 'T780, with
%ﬁ&'t@ BEQEDI¢OL0RIiARE 96 aifoRBidR ¢T70® 261 1o HEY NB4 smons 1888
ositions 1712 to 1780, with respect to

30 twé?@wﬂb resResd t SEQ D NO:20i dw Vet 2nothes asnsst, e ﬁewmbne domain-
d@ﬁ%l ﬁb@nﬁslﬁ%ﬁot%& 10 1iAEA2at W NLHBHREGD the 2aEhd l26id sequence

et” anot her aspect, the transnenbrane
rcmmntnd bm HINEY (MSNEARDotIa another aspegbethie fasion protein consists

am no aci d sequence represented by
E%E&{I%] %ﬁg[@l\% I n anot her aspect, the fusion

protein consists essenti al | X of SEQ I D NO 8.
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5 nrx, rsull, vme?;r= W s;~s"9%3 35.> sRA..v.m .tc .i
uw. , ~ma v.”™ 2, ' v:inz, swa Y WD 2006/ 044923

WOR@KW4820051037499 | n yet anot her aspect, thBCT/YS§2095/037499

protein conprises a fuII | ength HCV Core protein fused

L%V fzgl L l{hgrln %specltl_l%v 1010 S%gt%{%' cr(]m: §eesda {uﬁ-lléhegfrt]ﬁ‘?hw @&gtﬂﬂotem
quésarts alFilRteRih HGV Ei plosdin Atsed tom munmgth HO¥ EZCPIQ'CF’I@ AmPresspect,

cid sequence, represented b QL B NG 2 W&d
th&rf'éﬂ kagthlG¥ tore PyEett (i d;.‘# Gt &L n@io g sbdhence
refres&ifdd B $5Q I N&:Q (MADEAP)| 2In dndthan adphay thasfpsgm protefipe consists
usi on frOtel n conprises a truncated HCV Core protein
espentially oft SEQHD Newi2g| protein with del eted transnmenbrane

domsy; n.,, 5k APectidHisibA Pio@énﬁl cohprives 8 elndared HCV Core protein fused
t ransmenbr ane domai n

n one aspect, the. tr
toCur HON Bl @rateie o daliied GuwEoRPRIY glogpin @Qu?ﬂﬁgﬁg %f"w with
de é"th %E?Jﬁt%b%l% oRaft eﬂnrbrﬁapégﬁé& 188 frurcate@ HEV,Cont ptotein consists

I'n anot her a

e
odS DM} 0B podiin 4P 00 GEFENG e S SRARERAGNS 2 1§ Ol Y respect f
Sgﬁnﬁeﬁ@%ﬁ Jtrloﬁlek %g%f:t WWE@ Protb@ WP defetetiGanbembrane

I ons wWith respect to, SE§95m347

, dmla Q)msmltﬂ‘lesymtlal&nﬂzﬁ poemoassb m:tSG qurECY Ed pecieia (posebigng

Sepstt oo SRS BN OfSnchtell FIGBEDprot
C§SC Po r%ﬁ p03| |ongéﬂs%% éﬂttﬁvvlth trees ect ngo ein
c&ﬁ@tsl @sé\i@aﬂﬁbf pdsitioped tar3d# rvéﬁcé\é ﬁédftrotemr(aosclmm with

o o A el P i
of MARESRYinus!t theantideid segpeance reptesentédisyi THQ PP mp (MADEAP). In

t tial th

ag‘gtg@s-"l@gl’e%f E%Sff‘e%%r; %ﬂtelyi‘rcé?f'%f%ﬁ %?31 ﬁ?s e%é(;mg@f ug (rad to
HOV NSt S, the fildiod phSidin compuises FICVE N83 fisrd 1JECY NS4a fused
S RHE R s A 7 B TP Ry o et
%ﬁﬁ%}{}ﬂ%‘) BghsbS @SeRNhdpatt] YneofICRONSB Sproicnsorststs G@dntially of

t 1027 to_ 1657 £ h

psa@om O SV ARB (o 1087 PrlssT W SRR RS ban No20)
eé%n n%%Q:?&et h&nﬁ'ﬁ@lls?wﬂ?r@sged@ ASSH@ED mmrlastbae:embmtuﬂad with

activate the pr ot ease. In one g) " tiall
aldntnc \nddSaste fhograspase. CBreSP SiRsos D8 SIY NP5 Brolse SiSists essentially

¢ SEQID
bS5 DA e B s

NOQL) el yas pretiter asphes, HEEAGNE4D pras»te@r ?Pné’éﬁﬁ%“%ﬁl}y of positions 1 to

ool S lpofifs 733 %0 L7 s 2, b1 ARQ IENGI et @

fodiRds 197 wwasi tof dI(SV NSAbt (ogansoS8Bity 19%2pw} 5gqppq>totﬁS§EQ ID
1888 to 1972, wit ¢ y
Micihen aofist psbettn e iy NS3 riptelih kiked ¥rd Rscnbius o the amino

Did §lqides ge éiééeﬁt&Eb)aﬂEQdD NOO(MVHRREARC dn iyeipnethsh epgctyihe fusion
Q I'D NO

anot her aspect, the
pre@mmﬁ#@%s@itﬁ&ggﬁ%?@@ I‘@Léent ially of SEQID NO 16.
30 'Hgnv NES aéﬁfh@f Béct.aB¢ aBPRSion pdiin barsprises IrBCVING Seanein fesed to an
an a protejin to.an t i
HEY N85 praeinywberein, thy ]ggﬁb E’BWP%?OHE’“Q&“,%“E %g dgieﬁon of NS5b C

!%%gﬁhé O, Bhe ) the HCY Nsew?rotdlﬁl cOmBisasemtally b:hb t¢-|€9$8 of HCV
a protern consists essential IEy %BI\}OE& 448 of HOY the HCV
NS5a (positions 1973 to 2420, with respect to SEQ : In one aspect,
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NSSa (positions 1973 to 2420, with respect to SEQ ID

NO 20). In one aspect, the HCV 6 y.v .rvnA KYXSG WO
WORIGIH%923 PCT/ US2005/ 037499 NS5b prot ei n ARGRVS085/037499

essentially of positions 1 to 539 of HCV NS5b

I{%gg%'%ﬂeﬁ%ngé@ %sgeﬂtl%lé%i)gsx%ﬁshl Ecﬁ §REGE HEY NESB (desitions 2421 to

In yet anot ect HCV NS5a protein is
2059 kwith respect to SEQeID’rNQtI?@)t &n ybicanattien aspaet theddGVdNesa protein is

E o r
%& f% ﬁqe%é%oﬁg l|5hrlgo el § %cgns%eees ger?%lrlﬁé\c} %3 éﬂ;@ PNO?
(MDMNO 118 yetl motiee aspeoty dherdision prioteire xonsistss essentiglly 1of eSEQ D

5 1{913 on protein is under the control of an inducible

ter, such as CUP]. Another enbodi nent of the
pr es@nbnéd endbotimean, the kajresiohafalre fusioh araein HOwden dieamntrol of an

) og})ién, wher ei.n t protein is any of the
‘g{i’ﬁ > RFeOeteRsuek 35/ ns and particularly, is 10
chos @mofher BinbbdnkA) NCGhe pred&f? ihi2nkich %latSEQ b idRtdl, HERQfusion

ID NOS, SEQID NGO 12, IDNO I.D NO an )
prpteiny @nge He¥ pirptein 1%%@& ithe-ahovey esgﬁge e, fmdl partlcu‘ijarly, is

10 thééﬁrftanQE abates, SEQQDN@Q' SE@ ID N6 E$RQ A IND:8, SEQ ID NO:12,

nol ecul r|S|ng§a nucl el c_aci d sequence encodi ng

Sﬂ@/HbNOCHeSE erd BRRIPNQ:E%  proteins. In one
enbo MEE mﬁ:gﬁn:%ﬂbogfeﬁﬁé | PR el m%h%ioﬁ YSihRY 1@ aRtisldted ﬁuclelc acid
f

unde e contro 15 induci bl e pronoter, such
ragle@UPLomprisingie nucgit aeis mwncsfenﬁqﬂéngowys@ﬁbe pbRMErescsifed fusion

];{rgée A6.EH & e%ﬂoﬁiﬁ%ﬂp'tﬂé #: ﬁe &Sibf proidth ﬁ%‘.\h@r the control of an
prising any of $uch nucl ePc acid
15 mmicdﬂmpmmotdr,rsucm@ EBbdi rrent the reconbi nant nucl eic

aci d o CoulBodisie iAol BEL o) Slp@DR) Dkompinant uclei acid

nvention re to a reconpl nant
méleduld barhprishny dﬁg@lﬁ suchGsdlatedmictaid gid moldoulanyingmetembodiment, the

ecqnbi nan .nuc %alc:td m)Lee% | es descri bed herein.
S?Rﬁ(#"’éant ic ek nﬁo EHEEE VU not linited to, a
t unoryet @hdth&renfbo&ﬁftﬁt ofG:Ed invenfion rélates eraechnemnt odll thiicas been
present inventio es to.a v

cine conprising.. (a)
0 e i S e 5 e RS OBn0R AT B such o
RNnARE RS, Hablshét RERQIRb.ahRoEetIor nyeast(aill an ot her
enbodi nent of the present i nvent.ion_rel ates

vacciAnothes gpbodimegg. of fhe)presony inventioprefargs o a ¥ P‘fcmeé’ﬁﬁlpf’f}?g (2) an
BOVHEod ﬁi%teﬁtlasﬂfe&&i%b@ab%%e . A8S () 2 PpRSnRbIRallySHEcE tble carrier.

vaccl ne can her conprise a yeast vehicle, wherei.n

the dést amth«tr@mbedlmeat of shecrsesent IR rejalesdp 2 agHIe) °8mPnsmg @
25 Yﬁ% d?iﬂg LOR"anRNBP N RN fifdfon [pASteiR 48 SREribbd WBdVe! Wch a vaccine can

es to a vaccl ne conprising an isolated nucleic
facthet compeisad yeasicbidlenghavin fevdendriticonll plse pentpngige yeast vehicle.

des Cr %gotﬁg‘ e\ﬁﬁ)od@%\ﬂ 8‘3‘ thé ﬁ% ﬂl\(lgntﬁj)ﬁ§915tep§)da va)é@iﬁ@ b&ﬁﬁnsmg an

of th CLAAvent i on e an 1 sol at ed
ikolsted pugi¢io heiil moldcule hechmgenﬁi@n fusion pzdtein ap dﬁ?mhfé ah?VB

| east, on

b o Ak o B e b FRARRCOTE Inthifon hdbtfthyde an isolated HCV
30 fukith tpesieih @f tike iyémioh reen also mhrdman teastaonk ibpological response modlﬁer

derivatiyve,

$lg;§plaﬁlgglcal respo%se moqﬁ'lers can fdlde% lgjurt W6 n(%u ﬁgutgd %.o%' gﬂ!)kme, a

hormone, a lipidic derivative, and a small molecule drug. Such biological response

modifiers can include, but are not limited to: anti-CTLA-4, anti-CD137, anti-CD28, anti-
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nodi fiers can include, but are not Iimted to:
anti - CTLA-4, anti-CD137, anti-CD28, anti- 7 A WD

wOo2006049924923 PCT/ US2005/ 037499 CD40, al ent uzecnals2005/037499
deni leukin diftitox, anti-CD4, anti.CD25, anti-PD1,

-PD- L -
O Py i e SRS AR b5,
Pﬁwnﬁbﬁﬂ-ﬁﬁcl&ﬁlg%géhtsiﬁﬂsggﬁd nﬁ@ﬁ@foﬂnmﬂulmytemhctrephag@colony~

recept or agoni sts )
s et BM- R, SR OUUHE RO P TR
9éé%n?stsrmt hod to protect an ani mal agal nst hepatitis C

i nfection, conprising ad |ster| ; (at
ani m;rlothet hmbothalsntb@féihemﬁ%@%ft isyenfioRHrelaisy g2 P’§&’§fl f iPEgect an
el %lb e al%gt }5 VM feRiBY, QmpriSBig aMﬁlﬁﬁé&tm tofan animal

sen [ nventl on as’ described herein e}rég £ th
thadmsnbeen iafostah with HE¥ arde et mek of deipg dnfgetpdyith g8y oL the

vq,cg 4 efvtﬁ ntr?sreg inv E&/&%n i h@lteul GASeinCHAgh N FAR0A BT the vaccine

ection’in the animl. Yet
toaﬂhetahﬁ{al eddhcmldn@memﬁ HCe ifeaivaror af lpaeimoe éWnP@F“a{eé‘ém?% from
od tag elicit an antigen-specific, cell-nediated
é“?"e‘g alAgal nst an HCV antigen, conpri sSi ng
adni VitSdn8theNgmbcdliaent afitha presamy nnrent:omerelm 39 memethed fonelicit an

present jnventi s, described he G
aptiAeBEPSYiIcH cs]%—mtealét arlgglé\me TesRomse én re L t%fl gen, comprising

aE‘iﬁ %Gb &) dnfrhdl afylof thévaﬁhmgﬁ‘nhesme@nf invention as descnbed herein.
ce

i ated | nmune response. nst n
in aABQf-b‘HI grehogimegt © % ‘h‘a| ?Salafan 1 rﬁlg%g tge%eu e n gt% ehc1t an
W%éeg-s ic, G&fﬁﬁédl&bd‘ ﬂmﬂ&iﬁ 1Bépoheragnigsttan HGW antigopin aWwiﬂtlon of
I VI

dual s any of the a qbgve descri bed. vac |ton
mtbndmwlnﬁeba‘fé beradniveied WO HG cHmesens “TRoEiire

Emdl a%? tgﬂé | dbQribeaRaEiA®. agai nst HCV a

opul |ono viduals that is at rjisk of bec mize
nf expesoic Pmbigiment 20 S PAEHeRS I PR T AP 0P PGP hem
agmsq J—&?\? o%{l%ﬁoxp be in@ﬂz'ldﬂaﬁutﬁiﬁs 3 Macst B&oﬁlﬁfgoﬁlfﬂct‘eﬁ with HCV,

ove-descri bed vaccines. In an fih
cahgiingmiiiotisring tosaidaopvlatoncefindiddunling rcsie csrig § any ofthe

00st er tg vacci ne conprising a viral vector
RVOREHPed 9B ant i gen. In either of the above-

met h(hdany bhehevabooé methods) the vaginerdan tbgra@mgerfgfllaﬁél bgpster to a

L a4l iefthé 6MMhe above-
VSIS, SHEPTRRE ATEh g?ctt‘grr%nog‘%ﬁn%q? H(fgét S {ohr esent © o8
hEMER] the NVaédaieadat et ainiitistered do pfimartye iRmpeosysisEy Buor to boosting

descr | bed vacm nes in a fornmulation for protecting an
with #Afeggl Q¥ (V28989 i nfection. Yet another enmbodi nent

of 1 hﬂﬁloﬁfe?&ﬁmdlrhéﬂi @ thie@ostttlimtentiont mlatdséo theaise pf anyypf de above-

the above-descri ccines.in a f L

d;lsq:rdqed ivqtfgmgﬁmgffpfr@gﬁmgg‘gr&rpﬁe%nng AR Eping r?’tia aairts i&@ﬂlg%féﬁtmn
gﬁe t LAGRG EHEboRRRND F tlﬁrpr&!@{t andritige melatdn ot theruse of any of the

enbo nt of the present rel ates

doye-déscribed wpenes- inceSEmmBHeR 43 i‘F‘ﬁﬁ% ap r%“%gef‘osﬁ’g‘”{ip el tfediated

§ Ol e 63 bis dodist Y ¢S nkiBéh. @ di sease or condition.

Another embodiment of the present invention relates to the use any of the above-

St population

described vaccines in a formulation for treating or preventing a disease or condition.




8 WO 2006/ 044923 PCT/ US2005/ 037499 Yet anot her
enbodi nent of the present invention relates to the use
WQHR006pA#9%% t he above-descri bed vaccines in a PCT/US2005/037499

formul ation for inmunizing a popul ation of individuals

at Iy bindiRér Qﬁﬁﬁfﬁl&g of Eﬁeeﬂﬁgﬁgt %&Jﬁoﬁ%ate@“?@ﬁﬁeﬁse of any of the
enbodi nent of the present invention relates to the use

Zaye-desciilied beines 11181 froselatioye for imowhizing 4 popwlation of individuals at

I ikﬁg a popul ati on of individuals
lfls%af?}gae?éﬂ@ c%t%%&'ﬁg HCV. Brief Description of the
Dr awiAngtheo fmbbdimenivefithe presdait grventioh mh@BSItBﬂ@r@echngqu e above-

5 %ggr%ﬁa é'gcfcingi \llr\lg% 5)\%11 :Iag%n foF é‘ agﬁlg 2 p8¥> lgtrf({ Lof | C(H?ﬁ%hg st 3 thected

WHBHCWL e fusion protein and an inactivated HCV NS3
fusion protein in yeast vehicles according to the
present invention. Fig. 1Cis a digital imge of a

Véstern bl ot BHefMbdéerigionof &8 Diwiaps 6f the Inveitiond HCV
El - E2..f usi on otein in a e vehi gl e. ac di to . .
the Tigse Lhon Bt figitel Tpsegd OF pWestel Glpe(Eaes 180 fid Logsfassje stain
10 5118 Rhding eprevdiditoex &m&uquspto@ fugion provsih aad en idkBtivated
domai n-del et ed HCV NS4b fusion protein in_ a yeast

€ Iﬁi‘efuae%améﬁ%i Yeastvplclpy aceing o W@@FﬁSF’Hﬁl"GW‘ﬁ’ 2 is

a or aRb 1id ik ushigial m&&e bh@Wc@teMﬁ%ﬂ 8wz ekPrsdidhVsitthdbated HCV
Eressm a truncated Core fusion proteln

héR fsiongsdeindnag yeast @@M@rﬂ@g [tQ) P BERSSAL dnvention.
pr ol igier® 5 Aigi 5.2. ﬁe%ﬁa HesteiCol6f sﬁ@@ﬁg'e&bﬂésﬁﬁ&ﬂf‘a"c&nsmembrane

that a vaccine o e I nvention expressin
15 (IMrdoatairdelisted 66WeNSﬂs fogion projein itha yeagtvehic mogip?@dp flecpresent
“é% 2hgxic effector cells. Figs. 4A and 4B are graphs
enonstrating that a vaccine of the invention
expr dﬁgl?ﬂg a gaph Ulvstzdting thG3-v@osine Gflithe dmveptian ex¥pressing a truncated

s

NS3 cmgmmssc Farg) graphd Hlustrgingphatid varsineadfi the mmuoraexpressmg a

RS e A b o
pr 0- lFiéd ama @Bﬁr@g&ﬁﬂi@l demendamtifgpiists vaspihe opiby iventidni egpressing

6 s a g[{]é‘é hﬁxﬁlp)é%r i lé“k‘{ oo at | n%pééﬂ?%%gé%ﬁ tst%at Efﬂij&unor cells

M?e%&ki%th%c&ﬁlﬁndnﬂV&Bﬁﬁa%u@é&b@iﬁg T NS bro6s! ed
NS3- Cor fusion lg!)‘éoteln 30 Figs. 7A-7D are gra

S
showiFig i e gpphilinirating thad @tV@PclﬁfePﬁ thse%‘ieeﬁl?fye’%“&ge%a truncated
25 R¥3.00f% fus? ﬁ Rteih Nb&&e¥REYLYon BIMPRI-FRkin@dforiM dyfbkéhes by mouse
vaccine o e I nvention expressing a truncateéd
sBBocdese fu5| on protein. 9 WO 2006/ 044923

PCTI ﬁgfg%/n%%f;g%%@gg roh?éoht]?@c e o&ﬁs HARPLSby BRNNRE or three

pro-in speci
weekly immunizations with a vaccine of the invention expressing a truncated NS3-Core

fusion protein.
30 Figs. 7A-7D are graphs showing the cytotoxic effector cell activity induced by one,

two or three weekly immunizations with a vaccine of the invention expressing a truncated

NS3-Core fusion protein.
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secreting cells induced by one, two or three weekly
I mmuni zations with a vaccine of the invention
woesgms®sng a truncated NS3-Core fusion prot ePOT/US2095/087499
is a graph illustrating | ynphocyte proliferation in
spleen cells derived from 5 BALB/c mce that .
wor &iEsfdn P 5ot B0 (U RE TS BRI W pRGHe cytoldne
sdoUES ELIRMndREP b F 8¢, NGrodor itfired) GaEIRY iNhTnizitions fatithizovaccine of the
protein under different inmunization protocols. Fig.
inyention exprefsingla tiunpaied Na3-Carg fBSIRBRI. ef fect or cel |
act ipthtg/id N ARBrainka ocGt8 Iksliferdori ieplden aalls deeived from
BALQ% gr/nlsceglta at vve(é&i?_m%ig[g and boosted wit . inventi
BWRBGI msceothat Hhet Wersy pmpiredessh beostef gvith @, YATERE Of the mvention
NS3-.Cor | ' &ih uiidrlagreRdt: irlARiRdtoa Hidstols.
CRRSCS ‘%F%ﬁ@%ﬁ%@%%ﬁknﬁ% 11B 5r e ﬁr aphs . P
denoFigt Tais iarggarthhiustating cytptoyic gifedtongs @@{;Ylgr in spleen effector cells
tolifergti SRRY | aﬁimd’%.dt dhd0bREE Wi DLYackie of the
d Wé,ﬂ%ﬁﬂﬂ&%@@@%&@ﬂ%ﬁ%&h NS3- Cor e f_ljSi on o
inve@itoRl dxprosiigs a thbated NSBAXBrafesiapr protein yhdsii diierer gmmunization
durapility of cytotoxic effector cell 15 responses
PI¥Rf9Ced with a vaccine of the invention expressing a
tr unpgs.ediANSHdCaIB frespaphs demomsiratingFiteps dumkbidity 315 kymphocyte

graphs show ng. the durability ¢ - : -
prodifierafiyedpspprses indpced; gk A vAoHRY P%‘e %;/ng’?ﬁmi A g’%?;sé%g 2 inmeated NS3
ChaCfkiBE pRteid.Ne i nvention expressing a truncated

NS3-Core fusion protein, 20 Figs. 14A:.14] ar R

i |1 uEigsaldh @n‘é)ltzgt % EADLF fsg‘b"i’%g %Eee?hlnﬁ}?filp'i \9in Xi“’@%@u@%&m (feu
r%ﬁe@indﬁ&@%ﬁhea Pccinb@f HRvifvHhtiGNexprgasiag aitngcaiéd N83-Ente fusion
amounts of a truncated NS3-Core fusion protein. Figs.

p1<5¢in.15_C are graphs showi ng pro-inflammatory cytokine _
Secr fleknd3 £8BbSarel %@H&?%&Mﬁgﬂ fie Ma@Biline o0fyehdie and NS3-specific
i nventi on expressing different anpunts of a truncat

ed

ohiSRine 2Ecr@ingecells Shdneed pathed Haceimp pf th Mvention expugesuig a runcated
owi ng t hat ccines of the invention expressing a

I?@uwgg?%sbonq{gé_ﬁoore fusion protein or an inactivated ..
HCOV N3, priol4lame gfaphs Shisttiog eyiatoxiscriteeter ofj} ativety infgced with 2
| muni in BALB/ ¢ m | | 8NP Gudatdd NS3-Core fusion
%ﬂ@%ﬁt?ﬁlf W%]Pnc%‘ﬁeé&g%?g?eéééi%ﬁ“g%%v NS3. 30 Fi g. 17
prétei. graph illustrating that a vaccine of the

I nventl o ssin t ted. ; e cfil8h Recreti 1
oo B AR5 ol MHOOE ik B ol oo ool
AGRk KithGhwalchias of theVihtentiay expesssing diffenant aments of a truncated NS3-

expressing HCV NS3. 10 cj 7?3 WO 2006/ 044923
Cay fusSPRIBPH37499 Fig. 18 is a graph show ng

| ynPheg Vieeishy iapll Sicwihy ehad@idciries yf ile ispéntion expliessing 2 gapcated

NS3-Core fusion protein or an inactivated HCV NS3 protease fusion protein induces

protective immunity in BALB/c mice against challenge with syngeneic tumor cells
expressing HCV NS3.

Fig. 17 is a graph illustrating that a vaccine of the invention expressing a truncated
NS3-Core fusion protein induces protective immunity in C57BL/6 mice against challenge

with syngeneic tumor cells expressing HCV NS3.

10




10

15

20

25

30

"protected” mce. Fig. 19 is a graph show ng cytotoxic
effector cell activity in spleen cells from

"protected" mce. 5 Fig. 20 is a graph illustratin
wQ 3 ; Xpre Mg 409

8¢/0449%3acci ne of the invention expressing a RGH
NS3- Core fusion protein stinulates cytotoxic effector
cel Igacid %id ¥rab sBRY gsmﬁﬁlk Iadtifahed ackiv@yrineplaed cells from
turmFrlgbfeglairéi ném?rl?ge. ‘E? : Zf y|$“sgpa graph show ng that a
“profectedienioé. t he i nventi on expressing a truncated

NS3-Lor £ £ US| L b ’ iy inM¥pléhtaglls from
in 'Bf% lsm§ c%ébbhggah%ﬁﬁggn g@ﬁ%&%?@kﬁggégﬁgl fy | ynphomas
“mrapcted’siicg HCV NS3. Figs. 22A and 22B are graphs

showi.ng, that a.vaccine of the invent: ' cated
Cr onfo 29 Rt SRl e ) el e UL BUR BERELHG ot
NSBIOR FugionpriéinRfienubiteseyeaii affecteryont @piévity i splepn cells isolated
| ynphomas expr.essing HCV NS3. Figs. 23A and 23B are
ﬁ@méﬁwgﬂgﬂﬁ%eﬁ’@n&ﬂ%- a vaccine of the invention

exgrﬁgs@m # graph shc!S\?Ii_ﬁg aliaed \Ed&anef:of the finneintion prywessing a truncated
i nduces yeast-specifi hocyt e. pr ati :
Nediore wipngsiangniises Seabara ane Fapbl Bl Tisg Belrlg pmeenci
B%g%ﬁohggeggregsﬁgﬂwgsgj on This invention generally
relates to conpositions and,rretbhods f.or ﬁ\lcci na%;inn& Acinoa
20 aFiEm2Ac 128y arp ge7bs 0NN thgha Gerifipof g mayepig Shpfiising
thuh & Iﬁ‘@zf-'%re%ﬁx& Bididi idaapAtihdrhgeutic hhadity inrBACB/canicé bearing
an animal . The 1 nvention includes the use of a

spagensic Blcall lyyenhomap erpsessipg BGVS3.conpri si ng a yeast

vehi %{g@ﬁ?mﬁ!{bﬁﬁe }P&ph&ﬁf&“ﬁﬂ?ﬂ:% VO € bNthe aMention expressing a
sel ect®e 0o e n

Icit an” 1nmmune response agai nst HCV. . 1
tiunézet N8hCore fasiompiotein indwpas yerslrspreifisympRosyieRIP on In male

the u 0 he What Risil@n gene and protein described
aﬁg?eél?aieeyﬁwgﬁéla%dacm%e antgf vacci ne protocol 25 for
HCV. dinical evidence suggests that clearance and

control of hepati L:i } # r g HEW: Indedfiggtion is
facilitated by ce t% &1 blifich _Im;eﬂgﬁrg t hat oo
enhaneRMmMntioh denerully tojatésnto eimpositions 4nd ingtheds &y vaccinating an
i ndi vi dual s may have t peyti c benef | t oV 4 iral
soleR) g ARy (G VARt J SPE oSV R el C vir

VEorSOW IS, MOk efeh@dn icloddsstharasevdfal martiquéas oredsi-hesad vaccine
. 30 cerevisiae yeast

a vacci ne angd. i Q "
cpimprisng earegst veblcls "pn an HALY BpEeRGuonc gy SRLR SEER) elict n
i%g)ﬁglg?gsgoﬁ)se 23998 HAV Sifeddoh @dn AdpAll (RkiiovenGer alsd inblodes the use
1,363, Tiled Novenber, 1& 2001, each.ofaé{ahiagch i > otocol
ofrtbo HEY fusion 2aee and praipin, deperibed herein in;apy VAGHS 3id, Kac
BRI feent i nventors' yeast-based i nmunot herapeutic
products have been shown to elicit 11

NV
2006/iikaD BviReTe 58229/ thas lpgancy ﬁ%ﬁ@@i?& SpRatigs G gipus (HCV)

Cet S

| i i ) bl i ' n immunity i
@gq%pé}agsa%gﬁ@a?{daﬁ} bl AR G bl 4P EARAEAMEnR of immmnity in

chronically-infected individuals may have therapeutic benefits. Previous studies reported by
the present inventors and others have shown the potential for using whole, recombinant S.
cerevisige yeast as a vaccine and immunotherapy vector (e.g., see U.S. Patent No.
5,830,463, issued November 3, 1998, U.S. Patent Application Serial No. 09/991,363, filed
November 15, 2001, each of which is incorporated herein by reference in its entirety). The

present inventors' yeast-based immunotherapeutic products have been shown to elicit

11
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cancer antigens in vivo, in a variety of ani mal

species, and to do so in an antigen-specific, CD8+

CTL-nmedi at ed fashion (16-17). The present invention is
WORPEHEE to an i nprovenent on the platform t BERRASPWGH3T499

5 rel ated to yeast-based i mmunot herapeuti c products as

i Scifils 4 Stiefliety of viral and

B At Yok {5 il ol Laptoneo s Bty o vi an

czﬁﬁbx%img&fs&n vivio) ik vaNeiyerfiagimal Spec@@md tqide sp %%mﬂgen-spwﬁc
i ors [ eMi |y shown that S. cerevisiae are

C?& g‘ﬁ;%ﬁ%@%‘!? %(sme 6(51;}§and directly activate dendritic

cel | ‘Shevpiesént tilventiqar fssdmctegt e«asn improyeroénd tascthe piatierm dechgology

R B STl Syl o LR R €, P o

543846 atsaed Nopjhtiee af 1998; B E’aientl\hpphﬁﬂi@%rlamo QOAM 33, filed

Nﬁ'@?éeé’ml 610 Igfgegt ex 131%?138;0 an{%l'g?lglslslg;ﬁ gﬁz{ %taﬁb d{.Serevz.s'zae are
H.gDP&gB@ﬁédeHQbyt agi ﬂl@d@'lﬂif QEAuSe derdaitic agells iwhich thamspfesent yeast-
ont aneous | un

nce
apogated coless 0 6 P4oBHECDY doodls 3 7 R egtﬁ)"b?"é siagSElbbs et ol
NeE QA %:6258091200BShe WS, ma@enphgplecaﬁmh Sered Nol 09028363, supra).

trial i n patients Wit h pancreatic, |ung and coI]?qteil ;
S1 Berevisioe that |eHPRRSOTHERARAS QICEPTBICEI IFES SHpgLtp el chminate
ewaﬁisil&{ rlﬂntuﬁg IBQ'J%QQ'He ﬁ&rﬁolﬁé&x@'rﬂh&t{cﬁé W b dnodse nﬂfd@ﬂblflq;ontaneous

are not neutralized by host i mune resgonses

lanianées (b elchly Epecar Bedegrck §4:58%02088 21104 ayl ‘gﬁéEPIPP@ 18 cuxrently
bﬁlglgltleesﬁetdr Ewg?s%qﬁxum%ﬁ glnﬁ@ah ﬁ?i(l) }ﬂ' ﬁﬂi@h’cﬁ @itR pancreatic, lung and colorectal

i'C approac manuf act ur i ng MNor e
cBﬁUet‘ | hnﬂnamdtlgarammtab prydtwmba@ﬁd amxhigplasform mghm R stralghtforward

t? B Qcté g h%ﬂ% Sraebs lbg ﬁg it nlt.lf?e é)t%ﬁ&E Qase gdxﬂﬁ%@e{r&?repeatedly to

e I nact i vat ed
Hobstamiiginapesifiainimude resppnses sind go aoingqnete aH@teftppeaific approach for
protein, which in one enbodi ment, contains at |east a
%’P‘"ﬁcmﬁméf both NS3 and Core protein sequences. O her
erTbOtM&e Hagticliaay,use by m\tﬁ‘leximplb -thé gregenh invieniots heae developed a

pr of ei a novel t run
}ﬁqutbéq;elq vaé;ﬁjae ﬁompnsqsw or8?ﬂ§rf a& pat-%%@ cerevisiae yeast
efxﬁ&bs%g Briivel ACVOhkRA pretbiad whithtia e mdmmmmums at least a

be 25 apparent in view of e cl.o
o afdhecih NS br Cm@raiesy Sesopasep, DHEr FBMHIRIS Fepdy & agus! Bl
184eh BRUAGANE N3 SR foRad a'ﬂdvé‘l%bzﬁécEEl-@ﬂ fusmi poted) dmd a novel
are essential for virus repljcat

Wialomeireddlesed HEVAHHbithien it (I rﬁm@ndmﬁatj pE e jpvention will be
aﬁ,ﬁwﬁf]%%gp&sﬁﬁgag 6591%1,5@}{&(1%@1%[{1 excel l ent targets for

her a vacci ne of the_ present invent + feoted
has bherHIGY: Sre prﬁtewﬁrhisé prc&eag@ﬁr@raaw@aw FRPERSEGAgR #%R’-m ecte

cce@? %)%fe gs%aﬂ?la *or v ;ép}ﬁgatl-gn Clkde dBRRRAKRS c%ﬁlbi&ﬁli hwifkSthe high

responses against virally
ddgfeeodfeséquﬁicb sompae@smalge Brothexeetiena idfets fer Bppingiegpy. The
rotec

e
M@Iéfétdﬁ@e IBcdikféﬁibh&d as tvmllaasgmmmufj WeceHAUTE D sasporises @gamst virally
an + T ce e

ipfec %@Wﬁﬁ?mg"@@%? F gaﬁégeﬁ éﬁd Eﬁge pro }%ﬁ%@ﬂm fumors
&poddbihg H@Waxfti@@hsqﬁdemamﬁleyaﬂdaﬂm) I AélﬂuumatiombﬁthmceM7 is expected

tloea%(gjmter% tfllcl, I&%l\’-sglagﬁé 85& CD8 T cell response targeted to the HCV NS3 and
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HCV-i nfected individuals. The novel HCV fusion protein
that is used as a conponent of the yeast-based
vacci ne of the present invention is produced using a
WQHPEP44eBhst ruct for expression of 5 het er ol dfiUES2005/037499
antigens in yeast, wherein the desired antigenic
Cﬂfeoé]rgie Sdesdli 1 p&?fég{l&%{'x%{ vithEiohd SRE uRlmdtélfdad to viral clearance in
am no-t et m nar end to: a) a specific synthetic
HeApinfebteddedivididded herein; or (b) at least a portion

O - £ U80S SN TGP Rhorlh I8 Pyl B & Bohdi o S 8f-based

part ovi des cant y enhanced stability o
veociifeesfsthe prexknit ineermbmtle |pmdumdt teing @ aovel gpustpict for expression of

ore ents ost - tra tlon i,f

R upSo it YR VPR B PR LR ) o) wo
fds@d B 1B¥ik dlgmartemﬁmal endtot (At spalﬁcbsgmﬂiem peptide dagcrihgd herein; or (b)
r ecogn ize

ab kastgp Porien géﬁ%g ollggt?c{l}lg gfg?s]%ggqr%%n,l \ﬁ%e eip %?tﬁ&nﬁlsﬁp hhxkﬂ%g 3f>rov1des

sgRERAMNELerMaRIcd StabllifEof M@ﬁé‘sbﬁﬁlbf ﬂ@ pasttinge the yeastlmd/or a prevents
construct. Such agents are

f t
o Attt T LB e i i
PRSI EpitdpE it cdn'bel dSighét R id :REbgniz8d Byldistlection d@ﬁ such as an

present ‘1 nventi on contenpl ates, the se of gﬁ‘ﬁ ¢ th
anhmd}’araedfdps aet erpear] & mpgatively cimpaph, de P‘?"d% pgainst the

vgiga\? eﬁ%‘i {He(éHﬁs@r'thY JuRh agthes dré‘uiehﬁ f&&h@ﬁehtﬁﬂbaﬁmj selection
[ ca I on protein. Such peptides include,
abdpmaﬁ@tlnmpfnroﬁqinséﬁﬁﬁllénﬂﬁﬂ&”e&?‘m hetic or natural

pept id BERHIE chénpiSedthe ubelofheplidthataye fused to
ot her g%o é}{:glﬁl %s%% tag. ngtl dlfese atetuachfe;il()je%to t he

the t@4erinimes of twn amgengeonsm,o partiagad fondise e e @ﬁlectwn and

e US e
L T e
Iﬁﬁﬁﬂqﬁ ﬁd@mﬁh@ﬁﬁeﬁﬂﬁ ¢ (o, & Risorssy ethat sh@ﬁfepé@mg Peptldes

i B L ] B 38T e i o

Mo%i the la B BOGRRE N-tetafimdl @)Sptfdbs)m«mnmdabowor e antigens
w thin the sane cqnstruc

or of MRS FFEFHGIRLIOR (9B T ARTDGERTS skl Rl Sosjgn protein
ey e ﬁsOtf&i*' e CRAND Iyesst-Besedt mclh&:\marslsﬁoaw nﬁ‘mllﬂe (two or more)

proteins, or imunogenic portion r eof

idwsunogrieidoragies from ODSOTCREHE F%“?&P%Wﬁfug Spefarg FP%*%&"%Z\“ femplary

£Riof B5d g da Lih REApAGEY BultPSnARfioféni Cddifnsab trdf@sibh rotein comprising

expr esse |n|nfected cells, are reqwredfor \r/d é{ydh

tthe G\ NGB end Gor¢ PEQIRiIn® OF 11@?3}111%6’@& PPRIQPS thergofs thahis fleseied herein.
a%@al Anrﬂ;gggegp& T cells in acute and chronic

t1onal advant age of targetijng. i
pr ot eAmé¢scabmi abaye, NS3| and| Gorp grerpbypdnnty ﬁ@rpﬁe%ms}n%ﬁre cells, are

t * and
sl e e sl bfland EOHAR ofitoped e RRACKHbIZEN L BoracDd e
tDgh Mycetis s acute dnd dlmmg mﬁogermt ﬁﬁé@omha@ﬁ@ageoo fapgoting these
HCV , st h b} T,
Pf(??eé‘?sp :"g‘lligg cd’i?aﬂ?fl &&é %ro l‘é%% glmtan %n%f d Cé]%]ré‘nt ﬁhy glr% nti%ree of
Sdrisédiviksonl at eheadind drid Rwel. Bidinthe ﬂo&sandrl*ﬁ’-?glmtgms grerhighly conserved

ggﬁ&?&%‘@&’oé@%%ﬁ%so NSy %Wo% no%gﬁre%lgnt%w & (Table 1).

Phd bbi%%@&é&%ﬁﬁ%a 93% aﬁﬁxﬂi&id’id&muﬁm strdine 1881 1b, and identities
protein is als cons&rved anon he ere

inE rom B 85% R oM AN e S P i s ol o the HCV

between strains |la and | Db, anl% identities range

b‘

Un
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from81-86% for the other HCV genotypes conpared to

the HCV | a protein sequence. The high degree of

conservation of the Core and NS3 proteins anong the
WO/ BeR3HCV 5 genot ypes sighal s the essenti aPCHaS2N08/037499

of specific overall prote| n domains for viral

function One. v \,

1g88i Serog 11 353 g i RS RGO bt M diffrent HCV

stiais v 192% anino geid sdentiS3xitsoietresa sipids Coerd bp.cndjidentities range

Th| ch ca adl be ex
fromd pq%pdp %’F esogi:?ﬂ Jf‘yigost‘i%’ essenfg Cf\Plén}géa%gﬁ% rvg%l The
high\Miegice b Eunedéreation (ﬁfOther@&HI dndi NShupreiwies aooogdbe various HCV

cel lular i ne respons Su addj t| nal, fu
EIOBEN HEPeLiTle SHERALUOT 0L SO S A P B doRERL A Vil faneton.
Oﬂb‘ %c%hfé R EeChredait idEntich, QGsp&e Béifigle Bmglefpﬁcrdub{CWas designed to target

yprotein nes and ol ypr.otei ncoded
twch@raé Byu@fl% P%%cameﬁﬁﬁ ap @%?r °“e ort Pﬂiﬁﬂa capigadily b grpanded

tc@ﬁ YD GBteinOdeqidiBesRiTloper Sds@itial ﬂﬁl%nie@iedl@‘ﬁtvirﬁll Bot€ins to
iru

stral n H7/7 |s descri bed in Dat e Accessi on
ot AR SYRSoRgt celBiET GG Fiporge r SpIESBBE FEPBEPIEyS ond

wgeg% %@%@xﬁ@ﬁg D NO 19 15 encodes the HCV strain

el n I ch has an amino acid sequence
repr @hce mmieic ahidr @ridnarhipo S0 seameuee for, HigM H?WTSE@ peyes and the

pgggli'o?dl%s enco%e%?taﬁzl BRWA el a5 Fol @xan{fﬁé Itﬁévﬂtﬁﬁlc acid sequence

(positions 1 to

B 30l o ol orHieB{seC it Susgn BB lepiisd i Habas Accession

e AP B0 T P R ko B i B S SRR P gD NOS

eﬁ&tﬁl@ﬂﬂie K@Y Strtundifﬁ Folgproteing @ich fhag an sE@| fidEaRence regegsented

o B 3 0 B2 04 0 00 QLRSS e

féle posttiers:] Hd\lcz:&exposiﬂavs NGt 89 INSSEQ o NEn2®; H@Na@t mvebpe

gip"zrk%épz oo 5ol SpOTBIBIREY; B o coprtin

(&%ﬂginﬁ '391930 185 3¢ $0Q 3H2Q000); SEY IFD dDDcRANE] @ositiotdCM7 to 809 of

T VORI N zopl g s (RBobldD) 0B HFa g oo
}%ﬁ%:@ ;?bﬁ@eﬁ%h&hfgﬁ)oﬁﬁbﬁhol&¢ it6l 165FesTtSBQY 119 &N@20); 5KX/ NS4a NS3

Th th
resoass eofastcr (ogiives 1658 o 47 HPHQ B NRrls HOMAYSHE fostipps 1712
| I
V;lrﬁlvé;{yf §é<'1z Wb ﬁm% (JostiRasidm hesabbe SEQ ® NO:20); and

usion proteins _from
BCval SSbeiYAﬂmndmt RAA pelsmerase: (Pesiions 242 L 9ot h g E%% IP0:20).

1% g%%g%eg ?’ s of H1chB i Q%%ﬂﬁlgﬁ r&ﬁhtxnoc&nd 'idéhu@;[@ g, see Table 1).

requi res CM4+ and
THaraiord, it the hpmidancskprovidedi bereiat andfhe rafprance; iorfhf .ewnl?lgw HCV

EESCEEAR ) U s L A o PSR o

ﬁé&h sﬁy HQ Vistthiniforsusé fri bhe easrhposiﬁﬁm agerecdinﬂs ofthe present imyRtion.
T ceIIs in ¢hronic

have Iais 496 WP@ "geﬂ%afwe O{ﬁ? h’grggdl%g :b%%d(g%{ﬁagw CD8" T cells
drld& Rt Yhe Iaa@opzi& cdlnise ihmnsityor lassevietet] Hvéth ddvelopmmt\@chromc

2006/ 044923 PCT/ US2005/ 037499 ~ |

a1 s roRppsaIg RSP SoFFoEor e Smpich SRR HEL AR cin
BOVLGEAR: DAt 8nd ﬁBSM@eHd ﬁsoﬁroh}oam)dHGNam&cteﬂ mmmtigzémwﬂl have a
pres ntation at hways to stinul ate ot ent

Reepetic bendft BaipoHCRAnE Svd by Shepny MORSERPHE Letors Setieve that the

capabl e of repeat ed adm ni strati on,
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simlar to other therapeutic products. The vacci ne and
conposi tions of the present 5 invention are ideally

d to these goals. Sone i munot herapeutic vacci ne
Wop#)gﬁfg“g% i ons known prior to the present inverRGIg¥S2005/037499

consi sted of purified viral proteins that are

i aext Qﬁnﬁhoméréiiy? rb@ﬁéﬂté of § &oh pafhBstnitRedcR TBG&AN d(aﬁireﬁj Qntigens

referred ener al erein as antigen present
inge IthesMBIC szi )and s ﬁra@tlg@wesentaf%m VRSt sl fechotegf CD4*

V\ﬁ] 2R BDdF 9e=h g Bbl%%p PRk ¥9(ﬁ<ﬂ't §hglﬁ§ afsgr B 25haBl¥l dTRerRaied Sdministration,

I'ch are bo 10 cl ass IMVHC nol ecul es in
sisyie i tal otherdtheragentionpreduots. Aﬁtbs vappige fagt qoepositions, oF the present

e I hen expressed on the surface
‘IB‘E%:? N—"%& SU%Q tggeénggpgecn‘lc CDC hel per T cell

( TH) Sbina dﬁmhmothdn@euﬂn@cme pmparaﬁonslkagwn ptionpitherpresent invention

oReis S A A it B Ry Bl Y R TP R rophages

(¥tsd ReBettedad] bhbﬁdlly&wfem’lﬁis Mgenlﬁresﬁntmgjbaﬂs er N’ﬁe) zrltmprp@ms in the

T cells (TH2 whi ch uce
RN b el TP IR TGS BBER AR i £ b6bnd 1o
JRs PONSESmbRAed i@ sheviilizbd eldopsnes ihelRaar Theqxepthde £ Tleigs) I MHC

responses that are inp rt t f or idu '
realp Ul GRITATA L ROy O i in odfe KRG .'}g‘e?{l“@@? fRyeific CD4”

Heg{ 0 elRf (1) varustih %e‘"%?ﬂlﬁxﬁﬂ@n ef clhd%ql MHE@ et gtide lbbomes activated
proaches 't hat generate antibodies could have a

anf prosipeastlyrephoking®t . However, if the viral antigen
bei ngo‘ogx%[ tggns that’ Qref Qddﬁglsiefbw Q@ra&é]l@lalrls}f ﬁﬁlﬁ(ﬁlﬁ a@ﬁivhnts tend to
anti b gen Iy

ittle effect. In dition, chells

m@peo’i hplper Bi qqﬂs w«ea,r which pregice & es s _pctﬁ)?_
B s AR dtiC WU BLEC T resRA ISR b AFRTOHEDS T coll

el n an CTL are required
(fml) mmxeast ﬂmxmmgapmm foa; tindatien of eelhmedigted ipnity. ¢ If the viral

aénﬁiﬁgs 9{;1%% arge otnothg ?r'lsetrr r%te %fttﬂeahlf%w QA Q}%J?%aches that generate

|nan erns nmay pr ve
dhibodieLsmidibave %&hérapeuﬁm effam Howewestt rf almevnalu lanigen being targeted is

H’t“i ’glélﬁ ﬂ?%f:@g Pél 0;512%0&&912;6}% %\?/c ?fg;étg eI%l%d@lBX% and because

o8 81a8 dowakles G2 Msp@BBSCR8'eCTE fasr na dlormalbsactlvated in response to

endogenous antigens. Viral i bei ng..s | :
e e e ¥ap s LD Ei U5 TR0 asune
ARO Al Aftectih, G tsesimd ireasifablee is postslateothpt egpraadhes employing

peptide- dellvery into the endg 4asrp|c reticul um
eerplinart HrARIRIGYE PrEYeL L€ MNFYLRESHt ecul es in t he

endopl,astsst 39 ekﬁideﬁlﬂhﬂl %ﬁg@nsd TIVIAETL 289" irddncedi imgreqfonse to any
pr ot easone- gener at ed g&pl des, prior tgq trafficki ngef dt
mgexsmaﬁabemsﬁymhﬁélzp% e gell 9rberiargepd. cEpese anggys ape referred to as

2 cé%} g? gﬁ%&% tVnrﬁl ot‘éﬂlﬁbﬂ@%&xﬁﬂes%d MyiGnfedted cells are digested into

npl exes and produce Iynphoklnﬁ
peptidesi8rlf) anfing aﬁld,shbycwtoqohc g@mqmes coypledwitlypeptide delivery into the

medi n kididsi AGhe fendopl
?’Hié’l’ TR %E‘%‘q‘éﬂ&%‘% @%ﬁ%g@%g&g %’gﬁpcﬁ% 082005/ 03749¢ asmic
faficulampie depehdent exqbmdmg|omp®tamm¢-genmtqdrpepwér prigs te Frafficking to

e b5l EHeY B ot T Mo R i i

1 hRe taiapespﬁdﬁmlﬂms afid pﬂodeceﬂmpmanemmmcm«es pbisheia general,
I L- 12 I'S pro

o sl byt rasnk g SR g P PRERERIPD

maxi mal CTL
15
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5 activation, presentation of antigens by dendritic
cells is required. Thus, as for CD4+ TH cells, CIL
require interaction with an antigen presenting cel
WOAR®HI4923 or der to becone nmaxi mally acti vat eBCHE82005837499
respond to virally-infected cells. It was initially

uncl egr how ant | t el d. Whil
vira APDEPTCTC nl?ﬂ Pgﬂdﬁﬁl i})y?t &géflttggér&ﬁéc el ynetwcgw?te °
ch”aSlS‘LlcaMﬂﬁ)duaé sorasy T2, rﬂesn genietally agespted, th@tr@(lé&s mlheeﬂs are the

dendritic ell. its b inf Béndri 1
rhGE e 0 S RGRATE, 0k bty i o
afdE BRAGHOpR:Res. nflﬁ(afd&ﬂioﬁ,eitlls alsbacﬂeabeth@nle @rg@pmopbtelna@aﬁmal CTL

result o |nfec i on an for CD4+ Tyl
aqtialiqny Bregenition o Q’ét?'ﬁ%% %58?1 e e Syanous .

cARL CYE rie«?ﬁx‘giﬁﬁia@ﬁérpﬁntﬁ ahhmﬁge)n p:res&ntm"g:cn]lk (AR intdndgr to become

some of pr ot ei ns assoc:| ted v% lgel | stparticles
mawinally eeiiveipd gudHien fespon daayEdy & 8phages find

t 33' I{t %ymﬁlgﬂg))p uﬁa@arQJoeﬁﬁﬂgeMmgai}hm;izécﬂBy a \hmlly-mfected cell
aadi ti on

certain dan de
cowd dndl t]mmwa;hm@lg class gl\/gi e%tg\ga)( gscij‘enavmfé ?‘g the dendrmc
%a%sei &{n?etlﬁfé t@fl' ﬁ@‘&"’w}ey BéndRedndibites theldesdritiedells can recogmze

a es t ake ‘up forel n ]Wg&eual ({ om,,
nftkcttdschceilsl uhatabecbm aps)ptonc r?ét%@f‘d pipnsang fhat 4 propsRriping”
( eég%f?f eécﬁge%ohss aﬁt%gﬂgﬁfg(g %feeénﬁoééhﬁﬁﬁﬁiug@ﬁ“pt&@rﬁ&mh@ﬂiv@hy) can

I pr ov nedi ated cellular i
ob@ﬁ'mﬁcﬂﬁ’fhat domet of the rpeggns;jassm’g@mth &pHs/marticles g eda dendn’uc

CF ast exh Iatg? RS g%]rfrr;)\{v in?ot?x e st ?mcgiﬂﬂéay (23) In addition,
cefsle dd@gu«a gigadge (demed belaw) opn gm}ylg@agﬁ sm@gs%gs
szz Ssmrllezlt u{xﬁll!g aag% g%ﬂgd 81%&1‘1192;3{ Eﬁ itfe> céll qmg FHiac hages that

ess e anti gens
18k pTbreigh mar€ri fofi exerayedialt fleids. | A rmﬂ@dato Illlﬂfﬁjilse thgjebi t}iﬁf these

b f | t t
qvﬁs; ?égﬂ?ggazg}g %exggqphgenlsl grlﬁi ?ﬁ%gltg %Qch% {'o%g% g«lée(:ﬂgxtnglﬁated cellular

iHMJh@' Eh?oﬁs@e 1R fthis GE @R, Irycombeeﬁms atbrevistuehyeest exhipiisthe particulate
and cla

sIII\/HCIeadln r.ot.ec
faattureg eh Jrg@g@qsmn@ latory cﬂ% Bst(%?pﬁf) {zﬁ/ tﬁecP% ﬁ%dred advzrntage that

éi o 8:?? bdst Gosshd ﬁat&ﬁlj aﬂjﬁ%ﬁﬁh@mmealﬂ can be readily
varl ptors on their ﬁépf e that, act as ?ﬁls are avidly
mgmecrga 40 exraess anwltiple aabgrns (M 2790k c Oy aeviyiag yeast

e ririe
| | |

Veupusadtatprodmos st e e bl {15 oFf pAE teacing
t§9 P?Qggg Al %Be%ﬂfcoéﬁixfa ofSh SRS o KEAGANANIGITS, 30

ucans | popr ot ei ns, doubl e-strand i act
RNA mdﬁn&euslaammamphmmhawgavm pBigeepors °1E#§§g98ﬂ%“ﬁt at ac

ceptors [ Rasnbesn AR iBe b £
asd%lﬁ’&gqlﬁ ?rﬁﬁgﬁogllneglg?&r@etc@eé geﬁ rr'tic cel I urat i on, asis 0
@iffeictedsi if rglyoeﬁbhﬁhqulﬁmnagmpym%andmleg f.qné ,cglﬁposmon " Hence,

g;?gs ent at :ﬁ ?sg?l fant g% e([&%(r‘%)h % \MS% 2?%%2 g G akisdbM trhannboteins,
Ea or g%g&gél £hoaA) 911P0bﬂ)télm;‘ td,oubie-ﬂhhndbd @QN}%Ialné Gpf3 island-containing

ok (30¢ ﬁsﬁgg\"a?gy@?%‘ﬁ RE Sech 86 PLRS il Nk HhE6QANLARA o “danger”

e receptors inc
ég%’l ge(?giﬁgﬁ&) fendlitiBctll netdlsion, daﬁﬁzttion éhharided phagogytosis, and efficient

d the mannose rece r_faml 3
presentasion of antigapsihat weae %SFQFéPée f&ﬁ?ﬁ%‘gg" gééiraeébgl ae
yeast cell wall preparation, results inup 5
regul ation of a nultitude of 8ro-infl ammatory genes
(35). The present inventors' data
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i ndi cate that uptake of whol e yeast by nouse and hunan
dendritic cells and macrophages results in

Uﬁ) E‘ffl ation of a variety of cell surface nol ecul es
adhesi on nol ecul es (1 CAM 1, CD54) PCT/US2005/037499

co- stlnulatory nol ecul es (B7-1, B7-2, CD80, CD86), and

cl as$n raNdendfiti@8dls!ahd Mﬁ@rdﬂiﬁg%g lﬂlﬁshavasmd@@ lrdceptdrs that recognize
pronoting the secretion of "pro-in

| ammatory TO-t (f{
yeast cparo Rivh edher suietebe SThpsg repeptayst ingde T Rat.t Thli ﬁ -6, CD14,
%énr tig-12Bbelite2 1 DEd S0 A ftﬂeoﬁlaﬁ&sb erlee&?toa%ﬂy q30,N88! atiptake of

ectly wth dendritic cells, yeast have a variety
Zyfmogsnh @r crofeSaearamyedscesrevisige yiaRlecalh@all psenagabigp, results in up-

%fﬁt[) Q" &8 § Hurige! '3? g&eﬁlﬁ%m%{'}” E&nes ) | Ph& preléd: IikRARIs' data

engi neered I expressio I'n a S|n | e yeast
m.ﬂmae thag ﬁpt)ike afrethalbgeast byt monsel aat ibymen serdrisic ey and macrophages

gd tglrl}t} ﬁ%?gtg%ﬁt h DNA X ﬁoglcglga}rfatcgﬁ{ 'ﬂ%ﬂg? mgﬁlﬁﬁxéoafdhes on molecules
(&DAM;E,FISDSZIJD ko kt&nﬂhtérwmolacﬂess(BWEdS’t-E,b@E&@i CD86), and class I and

ot AR Sindfeeites. s pl R pRiolRE v Selplon Flthyamgpatery Tut-tpe
sﬁamésSI‘Nﬁ& GM-CSH éntelEson-y JB dnd IT.10t her det ai |

oo S SRR R AR e a v

&Rty HAtHke (RENAN8ERS platforvi ok ﬁmﬁm@bt]hdﬁapyl Wirst, multiple

e BlHrAt:
(16-17). In animal trials as pr, enta as wel
OEHCRAD BAr PETEIEh FFCAPESSIT Ji) ! g, (g nd these

ﬁ)ﬁﬁ&l@ﬁ?&{s ?har@}naﬁj; Q&\ﬁﬁtﬁgéﬂ 9v1ﬁﬁ§NA Vvﬁ@iﬂe@,gnclhdlﬂgléﬁsé 8fkonstruction and

ani na rom t unor g@ (16-17). These results g
thaggbility t toat target valiplen easmg?ns t hdoikes EMWA| Kpesingsonyeast-base

SRR RS g@&tfc%%ﬁ’l%? Ho Botix dn’e RGteREi RplrIREGSH td Rerh W@ PdCntially

response nnuno era eutic. In the present

nonw@nmammantSh @spv@é@rdesmhefbm f@rtberrdatad bglofte fﬁtl@ﬂmfogous proteins
novel r.eco 0L~
cXpessed f1 teeo er el e@%a% %ggei&k‘ E&Iﬂbgé)?g F,?S%S e(%‘LaI% dfted immune
felﬁi?jﬂii&‘e&bzlncmtm fnds im0 mvpr(dG-dﬂ)q LInommmttlhmatsom prsiveniftivgn as well as
i nduci bl e pro a
VRS G AP SRSy s e
fnﬁﬁﬁtﬁieerdfhtnﬁ:gﬁk goﬁrminen g’rowfﬁf(%—@ﬂ} 'B%?ge{f?g@rsbﬂmtdhe vaccines of
ea
EECAUmEDCRE AT er e r—

ﬁpﬁcﬁ/}hﬁ.{@oﬂ%ﬁgeﬂtﬁsu“ed in induction of potent 30 NSB
and Core anti eci.fic helper and cytot

i mun®e theg étgleg nsl:pg\messxg; i Y"}’}F&Sﬁ Gt ggnerat)éd a nové:l recombmant
eTee ﬁﬁﬁ&&iﬁe%euﬁ‘cy RS Sofbredd! t¥ heRsh @sprKoose tiae bgReRes an HCVNS3-
assa Mce that were _vaccinated with 500 % fGI
Ge smpr@tem wee 18 Gortrob kBT ilmmgg 9 @I&h}'s s ot GI-
?@%r &ﬁsly%?egé%ép%%@ Gr tdéf@@eéiﬁb |a§hb6dl€§‘i@@€leﬂ Ug ikDyprafeth. The GI-

unor p nresults, ‘as well as
U6y QLU HRBURCILASSRB0 'S/ 0B 7H 5 Hﬁé!sﬁasw nrﬁtelal R r 0ogiition cells.

gﬁecggn %% Gt %P? S'Xas?[%cg"hﬁ% %@ﬁ% n‘&%rx‘éédi'ted i fRbton F potent

tria roni ca I nf ect ed patlents
WiSB land Eorteatigeb s cifivaeipemrand carw@mwg& [P RS TESONEq S shown by

nti.on nbodj h o
l %yste tB5° cﬁag%ogytnﬁ%%ﬁ)?vaggm &%ﬁé\gﬁ?fgﬁé éﬁc an ec e that were
vsRbhatedl wWitHNSII500D tariepiyedse Mreapromniedﬁormglaalhsge witHELCV antigen-
i nfection or disease.resultin r
I 10g EIgEReic SEY oGl TEYHAE T ﬁ%“f?é BRitibf pognlgege well es

i nfection. The 7
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conmposition or vaccine. The vaccine conprises: (a) a
yeast vehicle; and (b) a heterol ogous fusion protein
expressed by the yeast vehicle. As discussed above,
WO0t2686/044928nt i on i ncl udes several inproved HCVPCURIS2NG5/037499
proteins for use as antigens in the vaccines of the
i nvention, 10 rein _such [ [ Sit trial in
cedlit S eRf PRUGER BORRY o G PRABR MRl PR e o
cHSRsdly HEIV Gifetedatentd will tealesceibpd. at ed by the present
I nvention (see, bel oW . peci fically, the present
ehenaS O POSIIORSQl GV on protein constructs that
st ahhd &Rbdalifent O Be s indhtishe st te ralougositionveedne) which

in the yeast vehicle, preyent postt | ati. onal .
candheti ¥spd Ht 3 Bethed tQ PrOteSL#t A peRst %?S’Z%%éﬁ%r %Jtdé?eﬁfe‘ resulting
ﬂ%ﬂe‘yo o 12411e5AR ROerkE Afle BfmptamCienatiighFormGhaHC\gdnfsction. The

ne absence of the yeast vehicl e) descr i g@[j hecf@bjgheterologous
cémpasition jon vaseinge Fhe BarAine SPUBHITE(2) HYRSYEREE: HKY
%@%@r@ﬁ%&%%&%ﬁ oy WS Yeast NaRickO VA dikduSde@nbpren tii imgentiom includes

nents; also provide a, broad cel lul ar

séveral improesifiGE dudign prigteingder use aheAtSeR B the yasgingsyof the invention,
NLLIENS Jlifes i i REhicks) AMBiINGthéroTaceinbhttiahdo not

“@’SE?H?S‘*? hviagﬁnge,s @%?gﬁ*%?{éggrﬁwg}rugt ei ns ag?he mpst . bl

i cle C@dabty veiglese ame dlsa sconteowhaiidn By the rRsessnt, &nvigytiqn, gsee be ow).

east vehicle (e i Lio BRRdin Bdnsiicty B@bitabilize the
%ﬁ)ﬂé‘?ﬂgﬁ’l tg%f)fes?ﬂgi% mti:oéf#g%{ﬂ??éﬁal y be furt her processed. .
ekpred@ioneas thec hiétaplogets, pioteimtin thhosast wshiclre EEVeRE RSO
extract or fraction th )yrotBint NRAWGIndtlcah Be B8kd as vaccinating
113 mgpxqrﬁ.ge&pﬁgrgkg%rpf ?tﬁ%t one?lcl)r. much such
dHSng T M6 @bRheSofomel yehsbeshickdictitied therein (eadt capyptiongl or other

or otherw se conpl exed or.m xed wi. he
YR A SIS FPBPORTSL nTIE el il gfotER3h sHEl b Riments,

a{l&\é[ﬁcg\;icilé)@brogéceﬁ—lﬁﬁr siitind esjonse ycths tiseLnfmulEplé edledtord ankigens in a
pr

sent I nvention i.s a fusion protejn.th N ldgl%S'
sfngle saccingasin eendungon Avithy é‘@rye'(‘ r?’c?%‘ﬁt?i’ ﬁ%esgtn@%%ﬂ;g{é)n ic are most
t&@?@ 3 pREdd 8P tdcRBRaiprétein by thelyemguéhidald.geby amtact yeast or

as“various fusion prot eleé_ns and mul t.iple eaagtt )g ast, yeast

yeostsspheroplestawhich egr optienslly s s é’%’ﬁ%ﬁﬁ?;a PG !( éﬂlﬁa’

nt het i | 6 cBMEesB Mlthohdieit ssyan dratiddiment of the
%éﬁtt Pﬁiea%irﬁ%g% toext“{%gt(%\fl-.tgrm n_usmgf %ﬁﬁgﬂ . .30 ¢ vehicle or
andntige that ohe op epich duchc fision Prateigs suldpe) @5@% Q8 HEAT NS
aci d.resjdues QhRE044 ibed BOVE/A ccine of
%fﬁ?%sgﬁ?m e?deérh%%%@g%g? Fﬁg st abi I%iegzdglset hevexproén;:ivgn
O piebent fnventmn. protein in the yeast vehicle or

prevent s {11 anslald 9nak ﬁn&j beSéH: 1iRnfén tshe fusion protein that
expr e@‘?eﬂ’egzgsﬂ%nncoﬁlrso ééiq‘%. e .é %/nt het i g pnept i de’gfmd ¢
Mofu@és{d)at lepaohe SIC b ntighe (indudine immenpgetie dopanfpyt epitopes of 2
fusion protein that 18 | .04 ltiple anti structs as
Py BoDORAET o S AT P R draipl snigen copst
hherGicRewRét Hertia}iadd ) atsygibsicpeptiieone of the fusion
protein is a methioni

ine (i.e.. .the fi.rst ' k Qe
Phe. Srmscrrsdgapt; e arsic ispiie k) © nf 3 Rinf Ceufh Bev
Qﬁt.ig@n,rtﬁ? b&Piae Bénsik@ng of Bledstvvadminbiacitl esidnes frabazsihgtepajogous to
not” a gly

| Li.e the. 7i o
i Y e, Shaienaes eeppn prte S i LR fREdotein in the
Sréﬁlz J{eﬂﬁ'ﬂé or%:?%vefﬁ? B6stPdnshtibldemaaifioMion of theregpiosiad Sisn protein. The
Si - o)

I ons the fusion protejn is t hi oni.n :
simtisetic peptidezanil Abtermispbiporiien ¢fohs atigRe t%e@l?%%tah@w% Rrofein that -
of the synthetic peptide or the protein, if the
synt hetic 18

Y
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peptide is shorter than 6 am no acids, do not include
a nethionine); and (4) none of the am no acids at
WEawsnioes 2-6 of the fusion protein is a |ysimer/062088037499
arginine (i.e., the amno acids at positions 2-6,
whet her part of the synthetic peptide or the protej .
hpy therfgllawing H%Ctuglremi@&pébﬁhed@?mg S gPHdye ﬁ%’ﬁﬁgg it b e fusion
pRdibidSs a HRMARnd @6 Udenrst dnvab BAd A theRyRtheicpeptide is Bfethionine);
synthetic _peptide can be as short as twp am ngy acids,
(Buthe pryingeid rpvidtiect aptifjornivvo) of da fusion PEOGiM &5 1L p gLycine or a proline
({.clﬁ,ntﬁ!: %‘ébﬂﬁanﬁno foid T tﬁgbﬂl\‘%eﬁg ggﬁi}ie isH¥€a GBBinb r 4 PHOURS); (3) none of
an amno acids, In oleintegers, 'up to about )
tiRO@uiaecid resitnesat ppsitions@-eofibelfusion proteinés gyaphiogine (i.e., the amino

o : ) ) % '
SRR PR AR Pl Pt s i
pepiideois ahortér ehanetmizioyasidsedo potoinéinds a meghipniee)ppnd (4) none of the
ar.gi ni.ne: wher ei [ ' ie e .
a8 T SEph 2 0 i g, e e
itk ROpGtiotls 8>6; eybbtherpdri afthe synthejis ipeptideror dheypuoteirg if the synthetic

wherein X5 jis any. anmipo,acid except .nethiqni. .
neyiGteds Srten s & Piind TG (e kg H o on o), Jpg smter
P& an bERE Bhdds®o amisd MedsPbutds giord preferably arieast 2-6 amino acids
efbodi nent, the X6 resj duEE'g)s

_ a praline. 20 P

BRI §r SR aPe). SELB R e APonch g 280 fpwholo integers,up
5LBRIthod ¥mab agiypr essi on of an HCV antigen in a yeast

cell and/or_ prevents post-transl ati onal di ficat|d

of -t i Op BB, (A BETyids SPmPHSRE PR B0 SERIER M KXo Xe-
R erlﬁré%n e ?éﬁ@mﬁd}m\@w&&eﬂ R, dshiyt drfino tadidt diRepiipoiee @roline,
st abi Ity of the expression product, the present .
lysivent ereminge|Whetesn Mads aih pPRIMOAK FXGSRl PRBIOTTe SYSHRGOT arstnine;
\gﬁ)&gﬁlr}gtg N Qfihe’ %i&.ek&%@?ﬁeﬂfi&ﬁnd, WL Cor’ £SIMAHIS Kherein X is any
agar nst” the’vaccinating antigen in the 25 construct. .

dnnina deld exa@pt mbifn'@_n'glynb'siec prargiginepndyehereinl s ity amuno acid except

desi gned. to_proyide an epit : t i ANbEBsk. An
5RiE bl e uCH BRGAIR, nEOR REAEIPAEAR
@Ehehiyemthett s¢uendertir renhanags théetabilityl of expreesiens of anghCV antigen

encode the transl atjon tart si S G <
oprseaiiat PR Ty bhlod) e bR dp o yeust
ihau&@tﬁeléequ?ﬂ&e M\%homdmaﬁ(sm i) N@z%ﬁ Tt additidnetoitimenhanced stability
sequence rul es ret ATG i his,.s e i e
afpothe erpressron prgﬁ%cf, e Qf?sgtg éx?\fel%.rstnléethg oY thgﬁ é‘ag% g;%%{xrpza:tha does not
ippkhti BnieBRively MipActDhE-ifmfiné HsfbdsD abind)the Waccimiting afigen in the
understood that various enbodi nents qf the i qvent i.é)n .
epnstaucs.c iy g@&lqa?eﬂ]éiswth?%/fugp% pentide @H&eﬁltg&gn 1o provide an epitope
ﬁéﬁ!lﬁ e ;ecbﬁni&a%y%%eﬁsﬁonca‘i Atheich avanintibety. when t he
synthetic peptide is MA-D-E-A-P (SEQ I. 1 9 the .
nucl dn@netherpmbedisisar pighe yentionthe %‘i“f"é" T‘%ﬁ% ‘F’I‘(ﬁegzddféhq fanslation
O ALG-GeATRG-GSSEQ ID NO:21
e e B e o a2 02!
woaccardanco with K ozalorristition srayense rdem Baprdia ATGn fifgsequence is the
invention W . sk A NO:9).
i Tt
i nvertt ison be ladersteodsihati agipus embiodisnentsratf gl ingention ige descrbprg herein

that, can include g he |inlt.ati . ' .
5 T " B el A R 508 o ot
@fide REMCATPELS PREEQ(ID ND:%), the ptidlele atidn kwdding theheart site for this

-term nus of the HCV antigen, the peptide consisting
of at least two amino acid rgei dues that are
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het erol ogous to the HCV antigen, wherein the peptide

stabilizes the expression of the fusion protein in
wol06s/0485t vehicle or prevents posttranslati opgys2005/037499

nodi fication of the expressed fusion protein. In one

exenpl ary aspect of the invention, the %C%g-l de 0
pepti)dmcarsbs Aa6-Cui- HrG-GO(SEQ B Qieh a% deferi u- Ygjpps other

co ggpgrfss g%{ngn WO LK De LR iR b8 ehpalthtodRye BE Géill i the art.

rese Invention, "heterol ogous
am rmodet d@eclﬁ:r enﬂ)odmfpu‘e o€ ghafpresenti ingentionqat A% simjlag to the
ot_. nat rall ot (alth
erpioigpont Pt i, B il el Ol B cbBBAGHER: ubo (thoueh
tﬂsh@hoﬂé@nﬁﬁ} mbmhﬁt eedacblm bd&mpﬁsmgc iiipm perftide W@k@b‘r@ dhe ngmmus
am no__aci.d
off e KRBT TPRAGE PIRRIEG ol iy ot BAE RERRe hat e

heldtEloSins 16 BeHOW Gﬁtﬁg@ﬁ &v&l’dilofhle peptida etab;hecﬂ ttw expressiom of the fusion
o aiience 82t o 0oeun S e o AF TR AN B e crorsd
ﬁfsfoﬁgﬁ&t@iheﬁl MR é%gmpﬁf}aibg@dt @f ﬂﬁdﬂfbnti@x&gbe pqmde leemprises an amino
nismfrom which the given am no taC| d sed ﬁ &8 obt&ty
scié siquents O Bl €tlar'sp)- 2uch & 3SGHORoR OB 1 OIS 2%
t hat A@cro?dugg{oeﬁlg RO SnveRtidd) Ehdthelogaurt dngiao acids’ aﬂya sequence of

ani o acl & resi dues that are not pat ural |y found
alfnhmrdmdsghatme po\natgrally, faung die.» 265 P ncBARSE Honre) dleniing the.

s;ze\gg'lggr r%eonatchd {:%? b Q)E Ma?ér@h@ﬁefa&d@o e TRkkioh bDthe spec1ﬁed amino

e used rotectj

aéif akqehce IOV thahfvemtd oot h?renﬁo‘i%lrﬁyt @%W@Q%ﬂ‘{g? #ﬁglfnnﬁ?e naturally
such Jnfectio EA%ho ¥eIBIsedves e&@(ﬂ'occursm

OPHTINg %fécraocﬂ J hédlog%gpr g%)gé?%y ex cr)essgg(i v he

theeadie, ifeuch Irmcledstnieslme tenipdatalise mcunmgesenu@;ce ﬁ”eﬁ? 6%% fed using

npris t ..l east t Narfind Cclddidas

smn%%a@m Béaﬁ%)r@i fhe %fﬁ%f“eplf{%opes of g%}% engc &4ence is

Jefbddd e herd¥ore, Welehstawovantin® asd fressduon ﬂ’p’lt @tﬁ‘ehﬁ’&@omeps to the HCV
mul tiple antigen c

t
apbgenj |g RN YO ,agmrougcéé gﬁﬁs ar %rgsnz)g é o gt lﬁ{%"‘?ﬁﬂcﬁlg the HCV

I nked
ah@ednn® N-term nus of the HCVantlgen V\/nerelnthe

gSOS téﬂﬁg{hg‘} g@ nqglgrg%q% Iog‘}lilg pge:cq %&Yﬁ\xlgtte?gl 3b 2 u p%gﬂoﬁ‘ m‘:’éme) that

A RE GEdy dfop gr&fé%aﬁg af bRl agamsomcd/emfmgm m‘ a symptblyx resulting from
enhance

speloeeton TN SEa 6 & SRSk VEHGE: I Yt Jaerdibgous i protein
95’}}5\[1 %9 ﬁle%hé? Q&ilic1BCH dnk ‘E&bbcﬁﬁeﬁf thé hmoa)mstaﬂsempﬁsms i (Orat least
ot el n’ by ’t he yeast cells. In addi ti on, {.1 ﬁ length antigen, as
@am;\e mn@dg&narmmgmemaéowmdﬁeﬂww aflk gen,

‘E égt i d %%crus hf,lu§’101f1 3,?&913]3 RAd LRip1&l @Rfzel WonstARREA! ddsaribed elsewhere

the I mmune response a

al.nst t
heBdif) ﬂhﬂi is rf@ed rib i(igem yeast prgiein bkegyty 0N gﬂm@? tEe HCV antigen,

PCT/ US2005/,037499 S8 Gbo® 200 gnino acids of an
VIR DR o couffe BE bifen SbOLENRSRA oM 20D Mo oc

Slbgsote yest pbteinhevliervitethe yeasti @saein bRIgvidgo wignifippily enhanced

endogenous yeast 0] 0 0} £

S0, 5553 S S G99 0l 18 R, R e

g&ei:b%glﬁamﬁl Mﬁ&ﬁbaﬁbﬁ of the exprmm fasmn pioteiy biibe ywb@eélﬁ nIn agldition,
Il1zes the ex

ghegpgdogg@wsd[eéstcﬁnngqxgég If‘ﬁ%g tg% Wﬁ g)?%t?cﬁb ﬁof\f‘sioﬂ pafindrN@es not

gﬁ@@%lf o Ctlgh iR 1P fm b tH X PIRAE @cbpdniss iagaingirthe ehovinafing antigen in the
| e"endogenous yeast protein can be used in this

enbodi ment, and particularlyspreferred proteins
i ncl ude,

()y()
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but are not limted to, SUC2 (yeast invertase; which

is a good candidate for being able to express a
W(p2006/ed44p2300t h cytosolically and directing it iprOTOUS2065/037499

secretory pat hway fromthe 10 sane pronoter, but is

endent on h carbon source ipn.th
crmaegy Thiegheet of o6 fpibngorieasdin P fEbh Wik ondt Bodimens
opme&@bmcdewm@mvsar boxyki nase PCK1,
phosphogl ycer oki nase PGK and t ose
i sonﬁreasé%srﬂpu@xrrét PPELLansIstE 5 %rtrrs EEroemgd ghoyt 200 amino
2EUP(ESBIKDA kit QT unddtdoganb@s Phaist proteing| whaa¢in dhe yeast protein
QM% p for its localization and retention in th

tabilipes e cRBIgESioh Rk ther Sisignn Sroden m §§A§’ea%s)&9?“ﬁ‘°ss&§1 prevents

p@&ﬁiaﬂ%&nal Inodihtafien BK RS fe@sléd'fﬁswmﬁtdﬁ@ﬂ g sohigisle endogenous
protelins are nore thernostable on_ exposur

e o
yeast brogein careba wisAtin thin emhodigenorns pasticulalyt @Pﬁ?ﬂes(eﬁot%rmclude
bg{@r? fbt 1k {@é gp@ic(g%% verasl? wiI@RS ool chtfiddid fcﬁltb'eﬁig able to

he yeas uring ‘the initTal phase of
eslpragsi pmm both dytasekicailypand Au:acnng dt it Esoterrstprp Retgway from the

sg&%bxg)[rr??fe lﬁ% déﬂgn c{t&ﬁ of ﬁEotq.Lb'gﬁ Rburcd HEME mgﬁﬁoéﬂﬁhé’ ?@@? signal

de™or e Ssyn ic peptide
1édd8i Orsequentesi NSEGRy er(EPY;o npho@bomnlpma@odyarépx}ﬂ@pge PCK1,

tif
S R b e R o o
r§1ﬁbsﬁibld ai@lagsibn fidgluéase aml e;mcholgelmaiszatim, iGyep?pdor itnlocaligation and

Rt ASOSL S5 bk s, SE84 604 B e

Wtﬁis@ eiﬂ'l‘l&si‘é)ﬁ(ié ﬁfdﬁé@d dadtvhbey protdhis(hrﬂnioﬁs{:ﬁrennt:]stable uponte@posure of
the nucl eus), then, t onst ruc use the
cellodemcERsmisns s Sitpionl BRESts PY dpb P origRis ipghagdris BUD

g&ﬁfst fdr NBcAightiod A tHEBGAbNELIY buds dﬁﬁﬁg ez &iif] ophatenaf daughter cell
ﬁSt em Preferably, anti body is avail able
iknn%wed&@e ﬂvnaﬂweege@va@eﬂwm %ds to the fusion

part Rety A\';\ tﬂe%nd& ﬁo@rﬁﬁﬁpﬁotbﬁ}p@ﬁﬁdeod} ,thé B¢nthetic peptlde
ect | v

phrase yblnsto ers to_the ability of
wed antﬁ;brouyprotegm heyein mmmrshganf ABIEhPENt SHPPD | %llﬁif‘gltl cation and
Al t BBl bectively bind
RG] i AApPERIE AL [ .PLELOLRPL ik iy i
m%méogeﬁeiseemtlgmeblycdm heckeddily engrated.o Fm@y,slﬁ dcis ﬂp@reg (o direct a
bi nding of.o t hondi
PR obrieapE s ob B S T fefrfhry pRAWER b iiiahondsi,
whehe hicléus) thea\ikd cobtrint mh usg thecemdogeacus sighalsfopthe yeast protein to

st and d ass i
e 8FY gt g ‘I"gX‘&( ﬁﬁ?kp{l%g is P%‘“h Qlﬁ ﬁ%)dehw} sypieny  Preferably, an
ﬁﬁ’iBdeoik aflélrablehﬁ: pﬁﬁﬁﬁd thatEehedsmbrthhcts to MSIPE pértneryi Ag:ordmg to

|
2o poners smoors Gepesn eiestly BB9is S P Rod Pt of Hutibody,
&R&Eﬂlﬁmﬁg FhAsht oPbindink ?Qﬁf&r b4 thelpragent nweptivntio pﬂefmmhally bind to

sk oreiie. MG SRt UpBbeih (eGP Goit TPRE DL recifc

DHdihB6e mﬁe%rb@&% aR6thé ko0 8 akkibody, TenghieaiOHErBf, bh'&rnﬁﬂg partner to
S

I'n the absence of the antigen is conS|dered t

maemcm),r rvehereh i loyelcofnbinding s Jneastred, by Y tandatd Wayo?eg )

5 ogsssa g%&?&%aﬂ? sighl c;ﬁ&l& higRer A4] 146} bﬁk&gﬁﬁﬁ&’ B&htrol for the assay.
TU E ; I')mmunobl ot assays, .etc.

Fox errammt)mémnmfo;mmgvan mmo@ssay,h@rwpbswwaumwﬁ%dieo% reaction

can conprise a peptide linked to the Cterm nus of

the HCV antigen, wherein the2peptide allows for

recognition of the fusion protein by an anti body

di rected agai nst the peptide. In one aspect, the
pepti de

l_:
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conprises an am no acid sequence of GGGHHHHHH
(SEQ I D NO 10). This 10 enbodi nent can be used al one

WwO000d/64463nj uncti on with other aspects of the ﬁ)@@mggoos/ogmgg
proteins described above. As discussed above,

fusion proteins used in the vaccines a OJTPOSI
wrghocthet UG, FiSosngY HESE bR g SeRRe Ae GPr :"bé’ﬁ Hgce of
a}{&’ééﬁj 3%&&9 aﬁrdm%ﬂﬁtfm* reachivfly @@gpﬁ&i tgeBific Qﬁndmgaﬁﬁthe e;vema\ by the

one, a few, several or a F urality

apifbgdy ot pujizen ] bmrimgl fmmqgt thereof i therabagice 0 Wﬁﬁﬂ%%féﬁ? g°n51defed to
pE TR &ﬁmef r}]ﬁﬁlﬁ?% bor B Bieddinbaaiting GeARiety S H6Hbdsndidrin the art

exa S1 0N TOt ein déscrib herei n can
mah:dmgmzme hmamoassaﬁde i, BRI, mu@h@t #sayspste)-HOV

pr ot E& ne e%n% gﬂeﬁg la%é%fﬂe W ﬁgsexﬁ@f{\%hﬁ’ aﬂlc)fﬁﬁﬂ&odt&bﬂde linked

Ope copro I on channel
tNSié @md;rmhﬂm pufcﬂleeH@&’ aﬂﬁ@n Nmrqm theam@deh@lq“@afgerecwwn of the

1o B o ORIt By, Bt B pO Rep A6 pepiide

o%ﬁlgﬂ@s% aﬂliﬁo aacht eéqueticedofe G- H&hH-Hdi-pb (SEQrADOoNOaH)). This

HCV rotein ot t han the 6,56 Cc
o b Eond 52 AR Y BRIP4 fon rovein
(kgxaapmﬁﬁé aspect, the fusion proteln conpri ses at

| east one or en C af o
HOY dsegeed DR AR DRl g "Eféeh‘facflﬂ?feaﬁﬁ.°srﬁp‘5%°%s of the
@%ﬁ&@incmaf at184s€l ?ﬁb HCthtﬁﬁ énef?ﬂi/acaﬁlﬁm@eam annﬁeﬂ rThE e::)mposmon or
o any portion of a protein ro e
yaggine mngqlwep?% EYhP, fewmﬂ&m’@%&? Z{q‘# pag gens, inicluding one

%{1(15’ i g&ﬁé‘ G6th#igs & on§ %f‘inbl%t}[@@ lahtyged§ ra‘s d&tted.t Por&xample, any
osition (whole cell, <cell lysate or

fdsien pm’c@m dg@nbgg hergis aan infledengt Slﬁa[st mrtgmoquagwl Qi or more HCV
pr%/t%ﬁg %elg{tecfjﬁ'ﬁﬁ‘xu Rie¢ ]':g:leérlvéﬂ)gé) Qltyccsjﬂot@inc fckoRy @ﬁ%l@e%lycoprotem

or a por | her eof wher ei n

H@ViRjeon ehanosl HC¥N S%lmeta{:}emo@ﬁﬁécﬂﬁVdWWWéS%ﬁ%fﬁs%CV NS4a -

moral eSROPS RQependent RNA
05} BRivioe S PRV, b, HED MesSa? SROVSREsH RNAdependen

solythdrase, ant HG¥nGort Isequencee bmmfmd ethbodimeny, g pokion of an HCV

cel]s and ti f _the ani [

prete %tl‘g‘a(net;f‘uégﬁs\{ ore sequenice Jnké tovgl I%Et i E(?i'gggm’ GFBICV Core
deBiyeRBd. | lAnothérelpdct, thesfusiaspmmbi @ntpusmalt least@ane ommore immunogenic
i MMune _r esponse e term"antigen" can be used

GRS ARY %?fﬁﬂfolf‘{ HU8RE t erm 22 L WD 2006/ 044923

PCT/ U226 5g0R 7#o %resentriﬁwudgre rhe gereehlivse heeih h‘éﬂaeutnm Yantigen"
descri be a prot

Tsfegarip SRY B9TiGh AGF DI é‘Fev\Pﬁ(l:"g%»} 'pgc}t% " ran"g?r {31k, wherein the

@Gfé{n% &ty badurinE B RGnth@EAIDNGRIvEd, t€a cellular campbgjtoni (a@hple cell,
hat adm ni stration of the inmmunqQ

edipep rtwiviolihb asee el pa i BRI &) or

g:ﬂ }%Iﬂfl 1o BEGthEr fMoleBIRING 4 FRG BRredfakitdin tﬂifﬁalﬁ@mis elicits an
ar antigens that are encount red within t

antrgstuswcﬁiﬁ: irhesuee tesnonseT {Byregrel @nd/pp cellulek j ey ﬁesponse) or
%1 "{E ?Tg%?t% q?h t@eﬁg&f ngru 4th @ theqAnk B2 RinkRA Aftigehs tHAP Bre encountered

response is elicited
wgmnrm:aaceummdamsueg ofithe anmwimrvdg@ﬁhe angigen i5| adpirjErEe

portion thene | %1 8ldi@Me @b stifABlat
ant i g[@rf’ S\VAE b8?‘ﬁ%{’?§%alﬁrﬂg$%#tla Y&fn?gs e{i]lsﬁl n a e s oo o
PiRErRC tdspénsey the term “antigen” can be used interchangeably with the term

22
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therapeutic effect, wherein subsequent exposure to the
antigen (or a source of the antigen) 10 elicits an

WO Msle92esponse agai nst the antigen (or sour CEQT/USHS/037499

reduces or prevents a disease or condition in the

dinfehogel) g GBGREY hedein’ BF AlAbd QMprbfRin V"‘iJelétl&én gg‘{gﬂér composition,

the art. The inmune response that" is ell
AT P oM Brolesle vhigheqligiieabumsoralamgios pellub lromuumsmnse (ie., is
PR 4 ARCARIE ) AR By . Do o
b"sﬁ@ﬁ@é invepiigs) anounissaro Atigen-sgecifici mempleaﬁsponsa)agamsame same or
r 2 Lhe ad I St.r
gk &) LRUBRIRE b I, MEGCHLR R Yoot
|Vﬁmm§gmmalatgmo$t@m$ﬁ1ar batigen smeans, mrttnb@ﬁlbodiﬁfedt thaﬂMune
' I cal .response licitation of
%@s‘bﬁﬁé@q?] %Mrﬁgg g%a"ri?lssg lth% ang%eina% & ug o(rg(éle@g?rgq, PYHon thereof, as a

agaltrcﬁ‘tadtdlIBstmaom ioff e :mj1gemt Ngecﬁnatléﬁl preferdbI el ifl @rpRbiBetive or
of a given antigen can be

(tﬁ)e;);gpte' ﬁcn%fgf‘r"{ a ”reegl% sqbﬁ ﬁx}qué%ere( to the ant1§e1b g‘Hﬁ $gurce of the antigen)

feliciggamritanmine ﬁdsimiﬂd: ﬁga@fst ho antifeh Mﬁm@é}l thREIREs SHpA&knts a disease
e) that contains at |east one

confo t | opal
epi¢ ‘bc{i 1 Hothe goiiale ) copgieg 0bJassinghien is wellikapwn an ¢hp art. The

tifmafle abOML thdtds cHXRIAPHE adMinfstriinCoP Qﬁ&é&uﬁ@@omposﬂwn of the
contai.n multiple different imunogenic domain

PFRSERS derention “c?&P&u ¥ drieetabls shange iy We%wet% qlapemwe response (e.g.,
%Eﬂhr&es@ondérlﬁﬁﬁrﬂ red BnJeh@yt&&&eprgéucﬁoﬁlJMO?Jga{eﬁst@ '€ absence of

25 An _epitope_ is defined herein as a si
|1?ﬁ"ﬁ9‘FPé‘§?'1?ﬁ“€n§ﬁhéVthﬂﬁ1 n a given antigen that is

suffi @i 'Qﬁﬂcufaﬁnfédﬁ%bﬁ" @R bk Il dgeh Oy f‘o'ler% en abl:ﬁ Iléqgl Shtigen used

toleragenic site wthin a given ~antigen
@m Vacememheretﬁ biglogicelgsspouss! (elicitation of@n akamunmmspom@ talerance) is to

mﬁﬁ Skl|| inthe art wll
recogm ;%ﬁr %q'cc gepl opes are different in size
and cémo&unoggmc dbmaim (Bortienh,| fragmichip geitope)ootch divet antigen can be any

BRebEBE oA LE: sl Pasnshit o Binib e pFibosy abitovp or other
Mﬂfommtlbmﬂypltdﬁp) ﬂn@lpc&ﬁtaﬁﬁl’at eastl oné @pitope IBA LN &S aR immunogen when

g‘% gen%t onal e ?nserv d bi ndi ng regi ons
] 01 %1}%1 e }érgigghgaél coﬁgl%mql% different

ﬁﬁﬁm’ﬁgelﬁs dotmains. aBm:ﬁlnﬁigElﬁJ: RoRiRink HREd b bt InERT seq@Jﬁ@es within a
can |ncI ude Eu Ie e topes As such, the size of

BEotelm 7 the fase oha Pamoral iepomse. as about 5-12 amino 23 Iry

VO 2006 &pifshd 38 détinbd WerDad § %ﬁéEanﬁﬁbéﬁx& SiteYwithift a given antigen
Ild&) and aslarge as: a full len protein,
&‘ﬂ&su“&h eipnt toglicit; apgimmpg respeRssnor wlagleutﬁlsrag@m fiée Within a given

MiRbe AR sielet féesluﬁﬁressv‘ﬁ@ét@ oﬁeﬁ&&?ﬁ% é‘f‘%rgplﬁi{e response. Those

portions thereof (e.qg., Ilysates o
ebkilh & the grt WHIGPQ%PJQQ s Fadell epﬁomd @it differentaint sizpoand comaposition

it el gl ?ﬁ@?égogﬁﬁdﬁlﬁteg)ﬁgpe\égﬁéﬁght #tﬁ)aﬁﬁg%f el Sathway differ

east ve e’ or int OSI
P10 coPitopas. presentsil | thropgh almoﬂiass ak MH(E tpathviag. sEplmopes can be linear

SH9EL 20t o3 DB 0BL B P PSR oPloe oo

mohune néspdnset Aa aatngeingmfn bé 8s smallfas ﬁtsﬁgl&fepftb;ﬁ, ﬁﬂa@bﬁ tafid €an include
rote| ragpent thereo rat her than an ,
BRPRalaRe 4 St obe 575 ARFL 88 cFBric HB 5LpBH-12 amino

pr ot ei ns of the i nventi on ar2e3 descri bed herein.
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In yet another enbodi nent of the invention, the HCV
antigen portion of the vaccine 10 is produced as a
wob06s/0ap2Br ot ei n conpri sing two or nore anti gepeT/ukin0§o5y499
aspect, the fusion protein can include two or nore
i munogeni ¢ _donmains or two or nore epjt s of .one
acids (6. cartriepiéded apcdasarge ei@ THbIPRRIBPralEBRY FIGHing A e ga) fusion
ngJII?Sr gﬁ%ﬁ@ ?)?otgﬁss %Hohee&:ﬂg e RO Inicrosrgilisnds, \6a pGitions thayeof (e.g.,

provi de antigen-specific |nnun|zat|on in.a broad ra %n].d
lyshtepaf Wénhsspel For exteagisraf|naicroareapismp)p| 18 YlgHieRnafHgERSyFfn nclude

%ﬁ&yﬁra]tes A cahod B 636 Qtyehﬂv\%ﬁfcleo& Y af@ﬂﬁ)oﬂlﬁon of the

omal ns, erein each domai n consi sts of
1mzemidnd eItfwrberbta amaecmtgdjlﬂat np.sq;p@ iepbodiments rfbﬁt when the antigen is

eg]?r{a]s%écf g}éﬁ% é’e%ﬁt i %}8 &1 a rcfilgﬂlﬂﬁalﬁl 91{13615 %&B%@&uié) ank| hﬁtﬂgen is a

mut ated am no acid
pkdiéh, fusiod protein, Idmmdm poieing pnfragnmt diereof,tathpr than pp gotirg cell or

@%%&%&3;@%‘@%9?{%\9 ﬁxs{olflﬁyolé s & &m% a&%@@ﬁ%b@&mm

pres ﬁf’{)et hﬁbﬂ@dfirtetrtbﬁdmﬁﬂtyofolﬁe mmnamthmHGU mitlgmm)ecgf theyypecine
descr

ippreducgAgs g sgogll pggtgﬁ[]cog)%n uc ed |e H%%%A a&ne agge%{ the fusion
PRSPl Qaf fricHRle & BKind: mﬁlogémd d[tﬂnaﬁhs areber nNrdz @Wpcmf one or

ends of the specified amn
o e O SRRV T S AYBETELE B e FeipaeR dgoopbed herein)
SuER R 9icine Agp?&ﬁr@é'ﬁnhgéﬂ -peéific uﬁlﬁﬁumeﬁiﬂahdachrmgﬁ)oquahmts For

sequence. di scussed above, accordln

asrmplent mvitipkt dosain fpsiom grasin usgBL Y i H’SS%‘ .“a‘geng?rg may have
rﬁl‘ﬁgﬁg r&%ﬁaﬁg vﬁ{yrcrﬁ? ?&ﬁ' | dthaln@hsi@s 6f £ Péptidl fdat alpz&hbl;lar protein, the

ound in nature, in vivg) fla FﬂQEM1-¢
;teb‘edesqmes;stﬁngecd' aaitnaptc/,l araing acxgé@wgﬁ% ganl%qg Fifiisy s1g? 8 cluding a
xrglgtl ,fﬁéed 1 ac&ﬁ@ﬁtf 1? %quﬁ éﬁ%f prbief, WREein the thudlion s Aeoddated with a

a not bé encoded by the
gﬁﬁ&ﬁmﬂkdBSOIMmﬂﬁmhémg HEY infeationhl |y occurring nucleic

d
s glq P é)élg ﬁmb g 9f & difg R;elé'el?xt %R%%{éctﬂ %?y zdl?ctﬁg affthdl acid sequences
dui&tRe the@Es canlbd preducat Lm’d)l frgm @t trastr anegansbyh Enakoui@f,cadditional
%&%nalggﬁw‘“%‘ fg ndar dh % tﬂg fon %M?N%%mﬁ]ﬂil dni€of the specified

Iven am no ac uence i s

Agihb yad se bl dhk yesultlhg projain asp;)lyp@pmm g1 b geterred to as "consisting
essenti al

used with re t
srorgale e Secifs GRHNS Pt AFUSYs. T ared Bofly WEEHE (o the
@@&H@ﬁ?@nﬂ%ﬂ Ci6 hérgrofogdRehinb adldaart nceqenck ofzpinmedds thal are not

SN RGO e
%ﬁQ&{gQ %%?m% [~ %@Q@ 3 Flt8En oﬂﬁéﬁ boified eminatackizeduenée, or that

or the 3' end of the ei c d sequenc
would dioh §e teheoded by the acleciidr A FK é‘ %‘F@é! SHEn Hicteic acid

et er ol &Qfg&?% ! Rid SquéiRk léll’sal{ bycufsﬁimfhe gene, if such
fequencg et E‘Jg@%&ﬂgltﬁlur e, ' [ %Hq& vo) fl anki ng

muntdotitles m@mm@me«mmg SOTPRAG WaTR rasladrysig S aé’ﬂ?‘ﬁ&““ usage
o 9.9”0 b hBian@bikngd i0esRe@r Siilarly, the
tgeeor g §°Iﬁ§¥ﬂé%hn&%hég{’&| 2{‘rrnrl;;igrts 5 gny addi ti onal
prragt 'foﬁﬁsﬁtmgtdsmn’palb{ ef'n wbcn uwgng]@g raferance fack Peslele acidfgquence
rofein havi the. s &H&H@ &ﬁthtcml
bt At i SRk sRR I PRl e e the
bS fiRRkeiPY MoRlabidast aenaidstp togasoﬁaﬂylcas! auset @Q @d@ﬁg@l zljlﬁigrologous
Core sequence. |In another aspect, the HCV antigen
consi sts of an HCV NS3 proteizd | acking the catalytic
domai n of the natural NS3 protein
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10 which is linked to HCV Core sequence. |n another
aspect, the HCV antigen consists of the 262 am no

Wh0e844033 HCV NS3 following the initial N-ter m\aTAIS28@%/037499
ami no acids of the natural NS3 protein (i.e.,

posi tions 89-350 of 3; SEQ I D NQ 203, 1 .
nygkeQtiges, &t ea’"stb&ég‘ﬁ csg ?‘n‘*;?l?/tgﬁ qepape nﬁ]ecéio‘,@ 48%‘%2189 etclding the
spI%@iﬁH@ Qﬁlﬁlol a%ﬂ(é‘eqﬁémee.h'%ﬂé E@étﬁigg@.ts(ﬁubkeotiﬂeﬂ aiel naé Eaﬂmiﬁy dound (i.e.,

n_anot her aspect, , re. sequence |acks..t .
net, ounhim B HphBekingqe Mgl Aiih RERoR g coting e specified
aRB kAt fuenddlasit Bchish fRGafsd) g6re ortdo@ot-adodioa protein that imparts

sequence consists of ami no aci dé&g@lﬂuons through . o e
arfyj @iditioneh Emation, foathe pEseiR A hangeh AAFc RMCUGR &éﬁxﬂ“&e%f &
spze%bﬁgglglr%%tcagi&gqﬁeﬁcgescrl bed in Exanmple 1. In this

, a 'yeast (e.g., Saccharornyces ce,reviﬁic%e}, ,
was Ingien prefesredt aspesk (9 dtbe ipyepion, a3 antigen; i An rotein

ch{sgs ol 8 %?B B%‘%ééagep b PEord fs?cgdgﬁce‘? ORRGHthbrMAP6dt Fhe HCV antigen

usi on

teinis a 20 single ,
colisypepin HEWINSH ptatein flasking than eptalisiép doreain of SrecHtgal NS grotein
Lo, fr fr to G- terd j th
BT B e S LR, BN B 56 oo

t he am no
28T hielindegide 0L HOV NShislibwiigdie ipitiet Nitermtiesl 8§ aménorasiss gf thg natural

herei n, by SEQ .|.D : ] .S G
NG oS R o s SR TOER PR S5y e
slp@hadalh @R dsp@si the HIGV 1Cdre séquehccSEgks TheNaydrpphobic C-terminal
am no acids, 89 to 35Q,Qf (1115 to .1 0 : :
shaene) Topaig oprseh NS SPEIEdi RS e el R ips acios
g%ﬁﬁn&é atE53phfatblOm2) preforred aSpeng i HCWr@are isermeraei qoosists pflamino
residue introduced in clonj %posi tion 269 of SEQ ID
apigpRyitions) 2 thegwgh 440,06 then io&%{ TS $%0 of SEQ ID

NG 2%% Hantphieof b Gy BlaRidtbkO a6 Etdnggle 1270 this smbOgiment, &
of SEQID NO 2); and 5) the seguence E-D to 28,ce fusion
Yot (hg.d Seqsharompses werspispReWEFIGINERTE roa«?i@re(smﬁ(ﬂf éﬁg 5%

S Qeit i ipforfste:d CEPUU a8 dusion protein |
iR pPESHPof B et o, g toon o 5
sirefhr pelgpeptide hvathethe foovemr)seqpenqe; elemens, fugerh {1 fpme from N- to C-
prefer aspect .of [ ' bdsO Qithith :
W‘ﬁa{,}ﬁ% &P g’@“"ﬁ 'I(Sé(? glr?gl? 2 h%N%%&%ﬁg}@é s ﬁ{éarstg of e
doli keanernpe aif ehe fisipnoprdiemgbeing repeesemigdeherpigrby Qetpam:?gz 1) the

: , ; , P i . _
Sgﬂlﬁ‘ggg ME@C &g&g tﬂ)?lélggﬁ ?{o'si%&: ;%%M{oe Sr;et ;L&V\gl hdegradation
(R066¢R44R230FSBY USNINT), ABZAMO acide B2 {4 %5(}5@)(11«\}3’55':0 1376 of SEQID
engl heere ress an, L. nact.]. t { a si
NBS0] Getee Sy S Pir oai e et i 268 pt SpQIBINOAY) @ single
{BRBRRE -anfiA ﬁéiﬁh@sfidhlfeqﬁﬁb(ﬁwed GURGning lGeositioni 260 ofr QIR NO:2); 4)
t - . ..
%gigg élgtéé irZ] 3%14,9 (ezrfotulﬁé olf' gﬁﬁg@@@ﬁﬁ%%@g@e(ﬂgﬁ%%ﬁ%m (positions 270
&Mﬁg Qf SEQITHAN®:2f; 2885 Nhe beuéich B Drikgrinsrefsd@hs Inaropbilisit ofithe Core
nunbering in parentheses Wé}&(ﬂﬂi)h%ns C;'inm na amﬁzle ce encoding the
vasaue(positions 40%:tor419; GfSHR 8P X 2he AnBrdles, Add FRauey
ﬁ%{oﬁ@bé%m of 5t B N2 19 représentell RereMEFSBEED NBDEAP ( SEQ

i t t { .
degr daanptber pre gg‘ﬂ tlﬂrpg‘?sfg’? ﬂla}e?igfeetigq, Ft)lrg%é%?’slj%g%%)s an éx}?atl%ted full-
@%ngtgﬁgw ,{I@tl%gagf’(}f A 86 ](J)xtofé' fedraftl tSBe ih¥entibk) 20 )example of

ease proteln (positions 7 to 637 of
SiERalvacdi ié ederibddein Eirarnple 2h &n thisi embodiment, atyeast(e-g- Saccharomyces

pol ypepti de residue 1165 has been changed from a
serine to an 25

fmad

b
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10 alanine in order to inactivate the proteolytic
activity). A nucleic acid sequence encoding the

wof2d6d/@uoprotein of SEQ I D NO 4 is represent edpfeigiods/hyia9o

SEQ ID NO 3. In another preferred aspect of the

i) BB <hShat iy GRER SR AR L DTS HEN S0 eion pgotin
uﬂd%r q’l[%%(gﬁdr&%q ﬂgnc Eﬁér{ﬁ’ciu%lb% prbfotet, r@@Pﬁ nhechusien protem compnsmg

ces cerevisiae) is engi neer 1
tm cfulé-)lqmgés HCYhNSB 198 s@glef pelypsntife HHtkj the 5%1 03'1%3 ﬁfg!rl@“ce elements

f(gﬁé%lgf% I f(rj? : g]angd ¢gerfnﬂﬁ_s Ta?b{/%%g%aﬁ i pdFBfihdies, with the

roteln
aminoleld sequdnne pathe rfudxmspretem/\]w@tgerepw@nmﬁ h%‘ﬁm %S é

1D NO:4): 1)

S & %u SeAC B&;@%ﬁ (gl%? 1$ ‘r9z Hg% reﬁﬁgﬁc%st% 'Hr&gasbﬁﬁle&dgradatlon

nbﬂ@atd 6 bﬁSEthm4) ang ﬂ))amms anids 1 de 63 h&gm ton1657 of SEQ D

N%g%(% ot g RV Bobaseirpnep St 74637 B 8RQAB) 96:45 Gl that

iePaSinb i6MISat HIC V| BB peptidSEeidud 65 Ghs beandchBgedrfirom azefins to an

1 to 334 (384 to (17 of SE 2

A AT T e

f#ﬁgf rbiint dFiSEQPR NOAUS ﬁbbrefséiﬁdd(liér@ilﬁst mQIDM) 15 ter m nal
rophobl c am no acids of, El . 29 Cte

hy dr mg}eé prefaried aspeptpf tl%ﬁm@?’u%rﬂée Wt[vf"é%nef 18 anhs a truncated

ﬁd‘v“f' B9 B PESbf 'pPot&ﬂ AR RERBDIE of ¥icBR RBtine lsadb@chi‘fbﬂﬂ&i Example3. In
east. A nucleic acid sequence encadi n t he faf} gbeSF%nEl_

ﬂlns embodiment, SFERst (3. aNBAGCHAZOEET CEBHTE | Denedieq
%gﬁ? P%bljc]éiﬁ ta%g@ﬁgﬁ?oly@gﬁfdg hiRfe BRABRdwiRE sédience elements fused in

CCl ne conprises a th
ot Trome Do calcortilig (BGNamolYDIERi RBEDSDG INERERthesEs, fhere the amino

a%slg%ﬁeg}ln c A&Tﬁlg afﬂﬁér? gpcften? g%; Deprds@fited Horeiss b?%s%{ Iﬂ;eﬁol-g) 1) The

elnis a single ypept i d
sefdefcd MADEAPl @B ID SI@Q@B& rfe 6mphid rresistanca rip aprgwasomsl degradatlon

(%%%q‘ij@n%ng&% 5 of SB ﬁgg&{)%‘ z’}FamEn% s Eiftﬁnl%‘@ﬁ Qo 347 of SEQ ID NO:20)

arent heses, t he am no
PEAIE T gpeitidnb & t6162 |oﬁ SEQrIDtIéOIﬁ), améﬁb. gmrr@mc@géﬁ@ a (384

GFHCY
RS R DB SR NI (G IERGD. i

AJRQBinhd BN&is battRulr afsiobdibib, M&)snrmﬂ@l hardioplobicyemie agids of E1

to 69 (1712 to 1780, of
413%4&9 'éﬁijgliltai B}%gop}m{)lg %%nooef%cls o€ %eﬁ Bgl}tﬁz’_%?g{hgtf@éﬂh protein to
ﬂ?%/o %Q%l QR AR ih e 8) nuckitacl] sayenve eacidifg the fusion

R
prisied e ID NO:8). A
107 eﬂpﬁ%‘i’ AAGthE: pEfRM asfeR! bE HeOMUention, the Ndit \a:m:m@) compnscs a

acid to 176" (1781 to 1887 of SEQ ID NOZ
nmmamhmnnum mo&ammt%a%hrﬁﬁb AESToR RIS a el of such

om Ly elsd s%rl dp[ @pl'ﬂé FhGor prytd 814 @ingléﬂpdlypepude with the
VASSP nuc e| c acrd sequence ehcodi ng th

fllotvitign s@jueﬁE@lbxﬁentmgeé inefsnderenite drames OFP @‘b QeG-terminus
{pﬁ%ﬁ’@mt?lﬁ r?umP%rérEgym &)S{egﬁﬁse? i olitg i gﬂmﬁﬁa‘éﬁf&q@éncé Bﬁ‘the fllSlOll protein

vacci ne conprises a Cor
baing Apregémédhetein bi SEQUDI NO: Sbrl()ﬂ‘@p gequencg MAQ&A@ (SEQ ID NO:9) to
pol ypeptide with the f n 2
gpﬁxaétrfgggaqqq o Q]:?a%)ﬁ?mz}lrﬁ!o grchvt\fon %qosﬁl%g%?@?g o% btﬁg!mtﬁo :8); 2) amino
(O VRS 68 ﬁrmz 01780 BHSEQID NO:2PpofdfiCViesasin NG4bpasitions 7 to 75 of
am no acid sequence of the fusion protein being
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represented herein by SEQ ID NO 12): 1) The sequence

MADEAP (SEQ ID NO.9) to inpart resistance to
WQro06/e3928mal degradation (positions 1-6 of SE@drAss2005/037499

I\IQlZ); and 2) amno acids 1 to 746 (2 to 746 of SEQ

;ul -1 eng H F]fa%o é%&ﬂs %%Ilg?gel :@1 20§ﬁ[§1?(gh1§%p.t28) of HCV

PEateigf N§ (p@ltN@s 6210 T60 eoflSEQpH)] rmn@) f r AmM@osidincoAcid region

bl 8898 080 LA 365858051 g2 e BB 2

S“yenﬁamsl cmulﬁpkeomjembratldﬂ espinidnigo dofAias ava3 ﬁfuttSEQo' ﬁ'o;]ﬂU@ cHéplasmic
I n_anot her

represent ed here b
5 eoRPiER TRt 5, R i ebments cacoRias fipop RERFRet SEQ ID
Mﬁﬁs&p&s@tﬁaﬁﬁnﬂiysﬁng'pn protein with
t ranspenbr an Qidaédel e‘;ed The fusion protein is a
si ngl &2 YS@n ﬁ‘g%ﬁ Paft Phihe Ferention; owerst easqine semprises a Core-
@1@!}3 dssonf pﬁﬁi’nl MTHe! R68n firO8INs 4 Qinftet ﬁlﬂeﬁﬂ&e w1th the followmg
g X rote| n nunbering in parentheses,

gemrie apangef dnfiandesh 1priEmes, from d¥nig Céms@n(mb'protem
10 Hﬁl&xﬁéﬂh ih %ﬁ@e%ﬂi@e athino A8d % E&CSf E%D%Bn( powin being

I D NO I mpart _resistance to teaso

ERGesERE |héri¢m by SERI BbN&:1 s 12 The chm@m(eZMtA@E.MD ($BQ SBQNO:9) to
i 04 R B S 03 P o

emlrsEeylda)l NQ) 7216 20t0 T4BvoH SEQeIh NO: 2@pafs impmodiSed 48V @olyprotein

?’%ﬁ#ﬁ?f@%@ﬁ%ﬂ@%@ﬁ%ﬂ?? § 25 obSediB No12: core

15 emsmglfnmp@ﬁibntbtoa% Bt sﬁﬁE@ng Brohiositibhs 1Fhie 1BY; and E2 spanning

h acids o
PSR A SR 2D AR i BB b o sz
Ne1218 r@resemﬁdhabmbh)w()dmmuq am no acids of E2 were
omtt omt F[‘Ejusmn ratein to pronote 30
cyt op F@Fﬁ”t(?ﬁ enratQ, theyeast vpesine compgises a Core-El-

,Ee Cfdﬁm Qratéln Qﬂthnﬂadsﬂlemﬁfaﬁé @BmPRiL® d6lefdd.Of The Hakoh Bro¥in1id 2 single
resent erein by SEQ ID NQ 13. In yet another

20 plrpiey & alloing 15gmes Sereen Foseidn {iams fropm bt & -terminus
@6 dt&if SuABeripdin phieftediSAin Hﬁ'aﬁﬁhooa[cﬂ Qqﬂeﬁ@@ oFf ﬁie%§1§1’? protein

protease 1S | nacti vat Ed and

W&W@P@m@?@lmﬁ@ PNEIH3 37)43@@ sequeamwé&aﬂﬁéh@EQ ID NO: 9) to
R Bsistdie SR B@‘?c}afn&?' Ao Ycfs B th %4%?% JHobor SEQ ID

ﬁrOI eptide wth the tollowng sequence ele

of HGY &ate mreigim (Rositians C- todrfriof SEQ(I@)N@FM()I i amino acids 1 to
25 Iwﬁgé k847 Br 88O SPLEESEP of MbV!}r&t@ﬁ ﬁ%ﬂ%nﬁgr g eSS AEN ‘Ié_gEQ D

e fusion ot el n belng epresen n by

NO: 140 ang)4) aI)IHGI'#PedSsbmﬁ%c(é SAVARDEARI( ST DNOMZD)f HOVprotein E2

g%@{’ sﬁl 3:)(%::5 %5?@? gEgﬁDgEgligs’ﬁ%ag llg %%%a?g}(r&ﬂghobé ?Iﬁ]go fc1ds of

@Qreaﬁ’(lte(nl @736 €- mﬁﬁﬁaldfydﬁiﬁﬁ)aﬂl@am&ﬁk)ldscoﬂ‘ Etspdnté 09 ¢-@rminal

£nat h. rotein rine, 139
ke PR Chdinh i pr, LSt P acEom Bl dvisg, pratein to promote
30 @h@ﬂu}ﬁﬂc hc@umalatior in6yehsd. Amhic%kﬁeﬁﬁbﬁc@éﬂ&b&ﬁg YHe flision protein of

f
i TENGY Rirmrrighat Rk SBab ¥8uds 10 1711 of SEQ 1D

NO: 2Gy yeof 2bEas f -
' S b S 5 6l s

INfa-Negty Gisiopproteny tegrin the N@me(q@%iStm@ﬁsat@b and the mb lacks a

of SEQID NO 16); and 5) am no acids
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177 to 261 (1888 to 1972 of SEQ ID NO 20) of HCV
protein NS4b (positions 777 to 845 of SEQ ID NO 16).

woAodéhiairgi No acid regi on corresponding to WPC%M5/037499

aci ds 7o to 176 (1781 to 1887 of SEQ I D NO 20) t

contains nultiple nenbrane spanni ng domai ns _was
tamsrhenaianeodopraimoTie N§3-distadivie fesiaprale s gringl %mhde with

43 HEHG ARSI BRI AAIR, 1A L Sl
nhinbeting dm piiestheses,eWish el ag@peadid sequenes P%\F@n SR ProjgEn being
{
remoiet TR By SETTR 36519 1o 185 oSelhs YA IAIQD NO:9) 1o
iMNphd rdsiskiace fblpmteasomalaiegnadauoa (positiong | ¢o pof §HR PPN 1) 2hamino
t he f ts.f
s 1B L R T o SERLELRD My s bodding lPfiRathel D ns3
f ReeRNhbRSs Gﬁenn&\/ﬂ%m (ﬂobﬁoﬂ il 68) veith d:spesetq:uSEQ dDdﬂOtiZIﬂ)a is changed to
usi on protein_ bein resen i n
altipae 1) Dty eio e SR ERAE SR Ry Tt ook WsQ
N@%}St nﬁiﬁlgb %gag glt eASH r(ﬁs&m;g tana?f SEQ IIpA¥D:20)0 uﬁ NB44 gprotein
ntire
(@@s‘m@@égﬁa@ 6y & £ 0+ [ aming iopcl t%%%& 'G48 gt sEQ
&%gg Hev 259) &QN%B sftioﬁ§‘§927to t796 454EQTD mé)%ﬂ@)bﬂhﬁo acids
m no aC| 1 to 539 (2421 to g%E% I%c;” 045 of
N@tQ g1 6188&@51&7% pé%lﬁ@ B ANO:2Qt FC G prateyt N ofifipns 77710 845 0
% h?he o:16¢ &%0‘?&5{0%{@3@%&‘ %W&uﬁﬁgaﬁ) NR4® dndfie!aéi@dl70 to 176

activit [T cation were
(@88 etoekBST of SHR N@ﬂ@) thqbcqawensemwhplA mARlTIe SPARiRg domains was

ri)mlgtu(? P oﬁx%fe %k%%smgm*%ﬁﬂi\gh%{ﬁ ﬂrﬁﬁs? | A RfclerEEeid FqhbAcd &ncoding

sen erelrn NO. 17. Accordln to
thh ﬁxspmqsemm of EQADINDx 16 mypreﬁenteﬁ bereindiys QIDHNEr

?ﬁzc {%‘P?ag‘g'ﬁ?‘neéfg el F& ?ﬁ)ec@oq {HOTREARR, fhe %E% A& idd mﬁ?[ﬁilsésoa NS5a-

0 € fuslon protéeln-that consists of
WE50 asioh petbin veith amma@vdtmgé&l@im&fﬂ‘fﬁb Grtezminus. This NS5a-NS5b

glg{gg&)gclgg g%aﬂ}lg gggﬁg% gl tlge oc}o eﬁéeochgﬁ\entg Hﬁed in frame
Hori2NX3o X@-tekbrinks , (pmlypxrowm nx&bem@ny pmnthesea,cmh g cappo acid

Seaens df o dPRoL RERE e eBrotied Bty SEREIDA039: 1 The
E&Iédé§mm7m IDYNOM @ infag resisncentee paiteasofdall éegradatlon

am no aci d except ne or aragini
(M?élil@ilﬁ'll 1% ISEGHP lﬁgEéEHe n;;g&ye?ﬁﬁ%tpﬁqt M pf)ysl fg amino
Qi Qi42% 173 @@mzmﬁ'tsgqmﬁoae) @RYitioTi @54 0f SEQ)IDQ{(D 18) and
I onine. I n one asp ect, ol_i I n, ano
Aspioe aclamtq}wt@% to Disahes S XA G NASh poBisificaaig 993 of
Qfsqt'YpAN ). Arhe §SEQrnBrdYQRhues Brat fe Feqiited Gith@hctAgyp SENSSb in

I nv nt| on, the above-described fusion protein "
HGM splication wiest @Amdﬁgowtmtﬁ ré?@rpr%t@aue%a‘écl?}%ﬁffbé SFAYeqgs encoding

%}54‘” Otr‘c’s%eﬂlsof(s%:qlgm th {l‘é?/ reg%%g%n%%mﬁﬁt@m gld e HCV
het er Atcoding td the peesent gqagmtmle anycofiihe fusipngrotging ,dﬁsggpged herein can
h L Iﬁé}%o i lﬁxgéc{] o t?eCN q?rﬁﬁt?ds %!E'ﬁl f{{ RorfprORInAn R cBhdid SiCht least 2-6

ogous er 'sequence consists
anm’b eﬁ:id’\@lsﬁudshhz&mm Ierolegowiie thelHCVranaggn ol quigeaspect, the peptide

above-descri bed, os t C o}
SPBBE o FUUAR Foh SBERE O QGG S e AR PP ghf Bmino ecid
th&py ﬁ?éﬁe, YRInE, |1ﬁsniiaf o atgigihe) WdreiX{ is@ny aminotacivlrexcdph methionine,

one” enbodi ment, yeast vehicle is selected fromthe
group consi sting of a whole ygast, a yeast




spheropl ast, a yeast cytoplast, a yeast ghost, and a

I# ar yeast nenbrane extract or fraction
Wéz&}%@é SHJ*I n one aspect, a yeast cell or yeastPCT/US2005/037499

spheropl ast used to prepare the yeast 15 vehicle was
tlysipss Porigminenihereln Xe do i ammb acubé:&ept ra€thidnie] RSt Or arginine;

(cYaToXaTel) t t .the antjgen is
rec orrbﬁas ﬁ?)?ﬂ@(dp%ggé&émbme 3%%? cgélrguuag apd yderein X; is any
$pHeg a5 exoent memmmm sInnbame esplct, Xhﬁ aypRelfie, @zflﬁlot&t a3fB&Sthe peptide
co sses
TR0 QR Shind 1R LSRR DY S DR R e o
5 conpr It pyticularesgct afithe pivarstion, e ¥BiVeldeMBSd fusRh pRotein contains a
90%#34@* egst nbr ane exg{r act or fraction
?’%{e ere ier deg HCp &K ‘?”ee’t e HeX grotian (eg.cthe GV N§3 sequence and
bieenHEY @m egrnide]. )Iﬁ&S}Brefeth @Ra%d]ﬁ@ntaﬁﬁeﬂéttemﬁ)g&snm&t sequence

vehi g?)‘{ om east selected fromth
88’?’%5? S(l%l h t@eéﬂﬁ@gﬁ%%“é d resjdng. Z%@W@@M%bodlmem the
Kbﬂdtb&fg@ﬁl%ﬁﬁ&n self@nseeuAkAts of LRl e Biigl @- | n one

10 asp ec];'l]1 E Saccharonzyces is S. cerevisiae. In
gener %30y ohhe ahoerd e@"é"fheé cempsitions (e gyevaceings) bithe present mventlon

@RSIbWnE AsprrtsaBMicias Nl Ghist V%Fc:clé: g.{é bﬁglu?«?c{ &l P%ﬁn 9n In one

aspect, the yeast vehiclée was din race
frbodiment, yoesy Vel_wsleamselgeﬁi from thegohp pomquagbf atvﬂﬁleﬂ@vst a yeast

SiHeiop R, W@@as@ Qyt@i)ﬁ ALXIea%{ g3l aﬁ@ yale0u %.r ?%ait% glpe extract or

the yeast “vehitcle. et “anot her asp
%moe |terepid In jre &Wtam Wﬁagtacﬁllvmr}&ast aplseoeplat &gbdttys prepare the yeast

d
L5 VaKeHas klhsRROb0 i 3SR Hbmah iR s holsguie KB apimscho antgen(s
tueh [thap theweagﬂtn is pd:wmbpiamist e:tpresmd\w thé yéd@ﬁcééle&%te?ét %?&e%;ﬁ’ast In
according to

WBSmpdtf el ol o WS REGFbIenL ARt rokom gty spasstes treanfisonts) s
l(sed tp. producefagleast o¢hitla bﬁﬁpmﬁﬁﬁ d YeaW cyfopthSf, b \@dst gﬁost I’&? 5 @ﬁgcellular

ebﬁ? trhat &an be In conjunction wt
?l%eé?t T XA OF ﬁ‘étloé‘rth?rﬂgr Ipang i‘S@e‘?fdﬁﬁ yedst Vféﬁpl@fs ﬁdmea non-
20 palthogettw §€ast. Oln AfotheR Aspet, UnPMdast Vehfeld/ %aﬁ‘&m\éeﬁ]'a&] feletR from the

t herefore |nc%l de, but is not limted
§FPD, Consishng of: Secqharomyces; Splirqracdproaoed Kluveromyces, Hansenula,

CHnllldl o228 PR¥R10 3 625aspdBt, %@@{c%lblﬁ ef {52 eer \?szXee ast ¢ :l l

hawgl%| all its conponents inclu ngace wal | ),
ki | | & eepgieladhe yersnvehigleand sntigero orwy dai assqciated by any technique

dé&fribb‘@hér&iﬁs I by 8pbcti € krﬁa‘gf %cleaw%(ﬁeﬁﬁﬁdﬁ?tra% Sva ith the HCV

a yeast cell lactking a ce
25 agg}gegpﬂgg{lot{er agpect, ghe/ HEYt antigenl whsaevilentlyaorcsint-cowalehtlyeattiched to

Il
?éa@#%élnel@nhhs%’gt aothd taséeltc B ¢ rﬁsy %gl}sut:lgcagd Sth%%(\? Lq.gtégen were
ayaealgted rhynpixinge Ixanothet aspect Itl&Cdnti;lgétlt lish]efpﬁ@ﬁed( Rb&fbinantly by the
el | ul ar
O Rt e I

dblyveénzynatl c digestion of the yeast cell wall. Such a

rreth I bed i n Franzusoff et
30 Pt bR, a‘ié‘s’?%f & Ben mysition: & , Yepsictshisls istaay yeast
ctib (@ a lholeedrein@aiceell) or htc&n%tﬁrh [tRdrdof Q(ééaiﬁov&)yﬁlgboéaﬁ%esused in

O %l cal Ly produced by enucl eat| on of ‘ye
°%’g’1"t° B8 VACCIRFr éliqf‘ﬁ@ﬂtlc gazpositianof éle mventlon or as

aladhivantl IH3, ye@d@%hcl@@diﬁtﬁéreﬂofbﬁhclu&@ B&qg tt'lotziﬁnteﬂ 36, 3dive intact yeast

i ncorporated herein by reference
29




entirety. Yeast ghosts are typically produced by
resealing a perneabilized or Iysed cell and can, but

wonemd4#as, contain at | east sonme of the or ganBCT/E82085/037499
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that cell. Such a nmethod is described, for exanple,
in'ibr@%%ﬁisﬁﬁ kf a8feagtcell h&@ﬁ all Jts c&h nenlgiﬁdﬁdlﬁég cell wall), a killed
3608 14 gnd ?ISG Bussey e Y 79, Biochim )

s irract yest micsopsganisgs Dl%’wa‘é‘é?é Fhesﬁof {neluding; @ yeast spheroplast (i.c.,
b DERE &WIQ&&% beqr @aﬁ) Q%z[sﬁﬁﬁsﬁm d,h yehst c%ﬁtlédkﬁ:?ya ceft wall and

subcel | ul ar ane extract or’ fracti her eof
nusieyp)s 2 (yeash aélt.e ,rpeyﬁ@ﬁmﬁ lacking 4 epdlkwally nrelewsrand cytoplasm), or a

Hﬁ&gélﬁﬂﬁ? R@{st gzyénﬂﬂms&tray]gr Rﬁ'ﬁg# Qlke‘feo‘f?‘(‘glsp ?ezzfglfr%q ﬁ{‘ai‘reviously as a

Sl ze, Nng sl zes ranging fromt S
ﬂ&wﬂhwmyvﬁewﬂmﬂ@nbrane to n1cropart|cles produced by

o 207 PHOBEERRIT B TRERAAREELE by By BRGPRIZAD IR feost cal

YalreSinhc hethodisatbsaibad, fendmamk)leu inali’rax;mmff et aip 99 1aMerh. Enzymol.

5430, Sy S 8 SABTRL s 2 G0 s

ty@ﬁaﬁy’ Poddced By efucladch ofpakircalie Stich bandtisod ibdéscribed, fdriexample,

ortlo s and t he ant.i was ..
U 0n TR Vel b e Hlonggh i A Somb o nekggh B Rference in it
SItRRART TbdsOphodts atd P SRS ProfRBDbRRLeatiNg b @eﬁneablh@ecmuy@e Bell and

f
oo i a0 o S o1 FEBRURR oF HOGTHLE ooyl o method is

dRaMedafR thihpe! hﬂbﬁhmﬁbﬁfé@% 9@9833[758?&187311&3@' 2539 3698-3614 and
one of three cl asses: i onycetes

Bussgyl ot akpdP % cﬁ’?C”’”W#ZPEh}’ﬁafﬁ% a«iﬁa i 1§53}8%sqac% oFf Hihicd is &corporated
REBRBY RAGEAGn 1tméﬁtﬁ’%5 A hetaniar ekt Igé‘mbﬁﬁ‘éje)&u@ct or fraction thereof

accordance with resent 1|1 nventil on, nonpat ogenl C
pésio a ysagt atembr@eéhqé askeg pateral wbﬂmrrca@p@éme ride pprticle can be of

%@ﬁ§%ee,séﬂg d 'sﬁ% L}Q@%%ﬂﬁftﬁ’ﬁ% S of ga%g\lugﬂ‘ y?éast( Wihbine to

ogeni c), tococcus, Hansenu
Hicnopasgictemprediced by Ispmicatian ol otler whembrane disruption methods known to

B FIBESERATYAI ) AR b AR

inemb:gnmextmc‘;srlefdesmbeki, fanekavipte) ifSEaohaoffrey abs1994) Mgth. Enzymol.

L SEEIE Dl B S8 Pranns oF L RG0S B ontain yeast
2060 4G HOnsREE] VG20 ahIRA 409 exfiased facompinesly by the yeast prior

carl ber Cand da al bi.c efyr,
HPAGOR phIBt Réqe bt Sat BR PR ot
Cr y pt@g@ﬁ&@t&uﬁﬁpmr beied téipRasdLd w@mwmdla of tiens-esenl @vention.

Kl uyver o cesfra lis, yve
9?@ pi e B P 5, onb of et SIRKsF o frsgomyoetes,

AddiGhjcRtes Eﬁ@ FRhSI M pRriEddr Whﬂg'@ﬁﬂhé%b&ﬁszé&@tr SWAMBEST nonpathogenic

onbe,” and Yarrowi a5 |i tica s to be
@pﬁg@f@ dhiezrob gan beaesed ih agee n@leffhfélg Bresesh dpVeRtiqn, apppgthogenic yeast

Mikds Qa'i:é/ 81%% erred U qfl@féﬁ'b@ $enekd/ Qiefaaslséﬁ%ﬁ RESudeESdechdrbyced! Candida

meant e included wthin the aforementi oned

@i cen be Wh@epxcbf@ypte@cy@a@@nsm ikbeyvenepverselichia, Rhodotorula,
§c§1 g3§c§}’za§§7%yc% g‘?ci gder?(g{/}? S\alrlgﬁe&?gllay%?){c?%? ngrda, lg&r?ié'%ﬁel{lc’? Z’zchza and
ﬂaﬁwotavchav'mmmen @emelradzm\mtfyrr@h@yd Wwith »ﬁmnhgammee being particularly

e y Recog S [
BERba T0CRH {IORE (LrAc R, Bhik  Sefigronhls brinie
62FR18938, April 17, 1997) e enbodi nent of the
present invention is a yeast“strain that is capable of

replicating plasmds to a particularly high copy
nunber, such as a S. cerevisiae cir strain.




In one enbodi nent, a preferred yeast vehicle of the
present invention is capable of fusing with the cell

wO iP€044923Mi ch t he yeast vehicle and antigen |1§C 2@&,037499
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delivered, such as a 15 dendritic cell or macrophage,

:Sﬁgcrhﬁ g{%&{/ gé’}l‘%e%eg%{ngﬁ"ﬁ) %ﬁﬁz//b Ry gl?fé{%ﬂ %?j%/i,\ég'crzg/dig tropicalis,

zﬁnyptgrmaézs') laztrenttz,h eCromtboctysp ezeoﬁﬁmm e HHREMID , artow@ld) NHansenula

e éﬁV'& vehi cl e 2 tar et ed ceII ype refers to

PRualiay Kb ietorces Jaile Kiamerbres e, Klsyborgmpaes mnagvionus var

UdvesseBichiat pastorse RibdoorilaeruPRE DS ARBsdRbhdrbify A pBRbE tand Yarrowia
%) {f (s ., dendritic cell or macr ophage) ,

’8 aﬁ“fﬁé LR gkfy% PEeciatfdniet #iumker of Higse shesien inglude a variety of

Sitispadidsl Bpks sabtipls] &t Ulﬁitteéé ?negﬁ)c tﬁ%ﬁn&ﬁd@'&r@ﬁﬁﬂ Itl?es‘a{ﬁrementxoned

produced by the ner g of cells. A nunber of viral

SPfctesc Mase Bﬁeﬁqni?é Ye*?(sgl %Pleﬁinﬁ]g‘d@f ﬂcf@eevzsfaes Gmalbicerst Hepdyrearpha, P.
Yhith3LmdSs obmbs $lcYrevisiif lléma%fg L&)‘l’(ﬁ'err&f)d QY it qglgtngzly easy

adenovi rus) and ot her fusogens ose I'n
i magipulstes ansk beiag i GerpgallyaRecogpisechAs JadeleothMERASh Gwrusecas food

Q&dlews%h%e C%;oﬁéééa R ebo%w Bohel Wi ng;ﬂes ro,ge? tfibodiment of

bet ween vira lan ce
therpresentanventiph ismeyehst siras )hat ﬁ@ﬂp@iﬁfpﬁﬂ;catﬂxgymﬁhdszti a particularly

0, H V 20/ gp4l heterol ogous
K%c g@ﬁ e ts%hfg O Berditsit mr%rug of

ssur ace’1's capa fusing with a
CD4+ Iﬁ-rbnprqnﬂmdyneat alprefersednydasidiehiolevas\tios preiehainventlon is capable of

\1'7 %ﬂ %rvﬁﬁ{ @L! @F a%%x gxg %/éagquhér%l et(%ﬂbg%nalg Hpe Xghvered suchas a

dendeitiotih mﬁ ﬁ&propﬁage,omere}aﬁ eﬁ‘ﬁﬁlﬂg )parﬁfEﬁl@rlja efRant ﬁehvlery of the yeast
nt or.s have prevxi ous shown t ha st vehi cl es of
AR5 A7 BBSERBHE e SRt b B v Eart, uon
eenghaktivieRickalitisa tﬁx’:g%tew@éll reBrb &) thé Rili§ of %ié%as@@ell n?lgnbrane or
macr.ophage Q)ngYeaSt vehi cl es can be fornul ated into

PUHPB St Tn's fBfe Witfiths msmine; of Wemierasied cell fype (@igm gendritic cell or
Ph&BPKaak), %&mﬁ % HBcAATHMEbE" 86 uicd h@reﬂf"ta'sﬁg:gn%h lsefﬂlhlﬁnucleate

or first |oaded i'nto a carrier such as a

et of pagtphl@sna PrdRtsdrbydhe metging efursls. k Aowmben of viesd @urface proteins
B & 4! .
%@T ? Lﬁ% 005/6 Bdeﬂéﬂ:’hc %}usgpsugﬂ qg/lélgé Senga vu% poliovirus and

037499 exa yeast v
@ﬂen@dn@yanwmfusozm (Euli aﬁhpmnmlvadns fiusiomp betwieo egge asd sperm)

l‘(a%g 'bgérfesio% Fé aeb?e e c th"t?s%ne& gen@?& Qe%re)ﬁ?? (?L Ea é:}w%%n viral and

cake or a ta as is done tor yeas
mmyamellbn@nbmgs opmeﬂnananmalmna:dlﬂ iteinbraneg)r IFor exanple, a yeast

Y YR T X S—
ﬁlbmg with ariCoddt 'EAlytﬂphenyfe dnilsrntmﬁblhbwmk | thatdneepiratneof a targeting

I?el&eé'm&? %‘b g%elils% ‘Q{‘decl gt Y Ibcé)f@%ﬁ)@;mgp aéogll?zclrcumstances, 1s not

¢edsaye Ihs ptﬁéxhtdﬁlﬁnmﬁ ]Qﬁze pﬁe&iduﬁl@ shétii Rt yéastSethitlds f the present

dextrose &r éﬁ sqQl.uti on, and_ ot her aqueous
SPUPR)| g oA 20 iR é& dritics selly i@ avell ppoREteslls such as
m@d&bﬂiag@) such as fixed oils, sesane oil, ethyl

ol eate, or triglycerides may also be ‘used. Q her )
usef Y eaptoehiFles FEhde | fﬁ@mﬂ%real dute peameriogitignsc ohtthg prasept invention,
HEIRGIAS plepaaRORNS ibE AdrhiAGED Sa %@éﬁm fgfjﬁfémo (ek;(dt lPtao a carrier

car boxymet hyl cel | ul ose, sor

sEQle 157 eandsitic eedl usingonuaber of t¢clmumws kmwmwtthosg fskilled in the art. For
addi tives, such as substances that enhance isotonicity

and cheni cal stability. Exanples of buffers include
phosphate buffer, bicarbonate buffer and Tris buffer,
whi | e exanpl es of preservatives include thinmerosal, m

or o-cresol,




formalin and benzyl al cohol. Standard formnul ations can
either be liquid injectables or 15 solids which can be

t in a suitable liquid as a suspensio
Woszg{fs‘z{lﬁ%ig  or Bcfus200s1037499
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injection. Thus, in a non-liqu
formul ation, the excipient can conprise, for exanple,
BRI gast Yighigles caw e risd it iy ophilizaioror Femmudations comptdsing yeast
YéhioMy el aisb 66 blleﬁar@@i)ﬁ%acﬂhg ?gds% iﬂ% AR orR8a IR BE f5Qbnd Rr yeast

adni ni stration. According _he present invention,
veed in baking gryeving oppretiensafn pdsition prigsi te toadimg intp@ dendritic cell, or

Bt}ﬁaa%%%@tddgﬁﬁstfa%{f'vﬁiﬁ' al ﬁ?ﬁﬁﬁdy&ﬁn\%ﬂc&é@l z}a¥1 hth bs mixed with a

descr e any assocCl atron o a yeast venicie W ?] an

phrarnggsnticaliy claceptablecéxaipient; shieic huaie Sowrjsrtader drat if toldnged by the
i.gen t (a._re ihant weast), .

Rk FAEL ERuh oS e SRR oxPioals AR R, 1R Rhges sgpuion, dextose

silitmoh ank's ofohttion, amhtoilge raqheaut hhysielagicallyabdlantedi sut edlutions.

Pabe Pt Y 5 PEE B R Bl o s Yy s
b njekde xOthen usefalefoemilatiehs | inclolddt suspenbioho vontadbing Nvi®dsty-enhancing

enbodi nent , east cel| .u to prepare the yeast ..
SR PoTEh s e fucpammenedh Eaolose refbuet el o eftene Brcipionts
el dlsoNEneA lfin @ EAALR Bf taB@EtiPR] S8R s SHskntdothat $Mance isotonicity

antigen {s expressed. by the yeast cell. Such a yeast
g chpwipar grilye RTINS 108 DRITeS Taelyde phatahat ulipe bidartgpatg buffer
AIRIC QAP I USRE, WIRRS bxah@IMsChe preddiPativeR Sdciva! thirkdBsal, NBD df €o-cresol,
| oaded into the dendritic cell as an intact cell, or
foraalipeang byl aleeholp Standpmd fgragtiqns cameiths breliquid inigweples or
SO whih R¥n botdkeh b tn Qfsui?a@leﬂﬁ@ﬁf asSPORPARIA Dt Solution for injection.
cytopl asts, ghosts, or subcellular particles, an of
sch aingn{lignidfamenlasipn, theexsinient e4n comprige foneaetple, demtrose, human

%Ptﬁ'n AR, tah&/oxc?ﬂegerva SaSh wiREHQRL dated of MindleiPud gddeg prior to

Irectly “transtected wth a reconbi nant nuclelc aci
adnlinisttdtion( e. g., the spheroplast is produced from 32
WO 20086/ 923.. P 2 /.037, a, Whaol e, yeast., and "
t hen cr%(a)ms eét %18 )(g;ésrgéoigg 2‘? 'gotﬁ% r?% uce asg ‘?e}é%%ﬁ%glﬁ%fomp lex”" or
'ypiptamtgeasbmpleat is wrp gessedlyao desctibgemy asbodationli ofg yeast vehicle

Wil a8 RRERE ST RO iortiobd R SieigeioH S ghe, alfesh by, the east (2
edmeiinine yeust)s enjreinctiont dfadn Maigeb @eo o sty PHydicad mithdhsnent of the

natural ., 5 mlieu.., As ch, "isgql ated" does no .

eI 0.fhe Pesh o Bt pd Ui yoastang GRUFRRESLRE TG P inye buffer or
dkdrdolaRbrestbeniigfonb @8ese Bypes bf ehpleABs 416 AésatiBsdl i d6thi® below.
acid_nol ecul e, useful for_transfecting yeast _vehicles

i ncl dyengpbodinent, agreasisel] ussd foaepas the yéagkyehisigns Gansfpgred with

A ibtdrS10E s BHc18id Gbifinfolecaleflcdiit @R AitigGraduch thafl e Bhi®gen is expressed
stranded or single stranded. An isolated nucleic acid

byothe oispe cells efush 4 Heaphis ghvoetslamied tp\srein 8t ajTeeqmphieagt yeast or a

188Ukttt ?@d'sfjvéﬁﬂl@cwh@?eaﬁt%ﬁ o8 4Rl e doddb @b TheMenditdOcell as an
fragment "t hereof, as &aﬂﬁas t he fragnent contal ns at

iptaeiscelloprethe prasbprll eandre norit caobdivetizsd sueh ey formation of

. ) ) .
3B W S OB Sy IR Bl
lpadinguofethe (detivdtiye dutiodhs depdetic eell. e Yeast ispliprapiastocannalscebe directly

r ] [ I.on fragnent s opali '
Bk Ric EhecP bl PRI R sirantest iapapuced rom
nol ecul es can conprise 15 partial or entire coding

regi ons, regulatory regions, or conbinations thereof.

One advant age 32
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of yeast strains is their ability to carry a nunber of

nucl ei ¢ acid nol ecul es and of being capable of
wezosoabry) a nunber of heterol ogous proteins. pr/us2005/037499

preferred nunber of antigens to be, produced by a

yeast vehicle of the present i nvention is

an nmber
:shoirgors o tramsctod) i 1asdes o FEAGYICE B GRRPEIAHAR, SBheroplast that

and typically ranges from at Ieast one
%ﬁ%% aﬁeaﬁ%hzo about 5 or nore, with fromabout 2 to

abo udtccﬁl‘thm tortl mgﬁya@nmmpg@nssmmcm asidypalegyle @'Onucle;e acid
%eg ce,dg 2ucl¥ic &c?d ﬁl ?e?ﬁlg de %ecﬁ% %Pl:la% e fnfbvE® 8t natural
\east

e can ' ength _protein,
mﬂteuc as slueh éhsblaied't dazs abi necesgarily g&ﬂentt the exjent |t<p1 wiih s x@;elelc acid

n\(? @]8 bas eenpﬂré eéire ol%g {):lf% Inﬁélg ? taél ngolecufe &séf&pfo?'iﬁgsfecung yeast
véHid1ed inbMUEDNAR RN AY orcietivatives aBeittee DQIA oJaB.NtAyI Andsplated nucleic

a(giiyc ﬁﬁat eg%gfug%ﬁ%g&{%lg?%lggle 6@;]#8 a%‘g sg)¥ te%srﬁlgﬁlctaﬁldt molecule

udchf ORH pre@slt RvEtRL Indhedes aukleiolaoidi malbculdsithattancode a protein or a
substantl ally simlar to that of .the 1riatural rotel

rpgmeniHeIRoh 28 8RB FHETTnAPTES 4! Blgpe"tsdtol in
%g%%ﬁfoﬁ%f%p‘ré%&trﬁ%ﬂﬁ@{ protein, if desired).
fications can be

accompl i shed tectflg‘j[ c%estknov%/ln can
i n t Naclgietacidyeqlesyles @ran%@eﬁdleto VP35 Velteleseor t prapent wvention
m fhRid 9@& s& ehd3€ cREGHR) Bnelbr FIRR biotents, Q)B%oi'tibnk lfragments,
clerc aC| uence encodi ng the 3Q pratein n
dbmmnex@nm@r@anmahgslt@eﬁrth?fé%fo ngll?]ilaﬁ‘!c W"@e‘&ﬂlﬁ ‘g %"%t gpmprise
SRR {n%rl:g&i ?égmng qg%ﬁétg% ER15AIENRaIbIatibhstBérb SN @k Yidvantage

p@aU|va ent sel ected usi ng _assays that
ofrgaasu steainshis tlmmalulgiwdalcam @i npmbpr ef nudlpic pyidmeqlgpules and of being

Le/e({ﬁ)e g%@%g%g;g getg{?go &g@éﬁﬂt}gg g égt?gf%ﬁ%c% mgﬁoem antigens to

b8 'i*’hi@eéﬁ bya geayehiclevafithe present invesioprie swshuunibey ehentigans at can

acco I ng._techpi gu
be ﬁeqs%gl%krnrog%ecf @f ?yeast V"Hﬁgﬁ» grladctbg SXﬂ(} I’a?lgéesgfgcﬁ& atsléénsl(t:g 0 at least
aBbut! 52 Bloré) Rethddi slodt Aot abgutrﬁ hetemlngms amgenmbegngamore preferred
annec

expressi gn vector in

aclod WPQQ%P@IP@{DO%?%#%JQV n”f?éddmf’ c%{et Fansc ‘%"‘g"]t‘%h“’le ean
b%odtqﬁxll%n@?ﬁftéﬁtﬁi??r icBn be Qrfdlﬁj’uloﬁa{llylteﬂluﬁ/abmbﬂsretenf mfewl{helt ammg acids
either constitutive or . r a ssiop ;0

CH e S P N
MERS dGRatizedNELST GeeBBated, MRlyR6dylRal, € phdsphorglated) e;ethered by a
nore antigens can be on one or rmrtebF ﬁé@ﬁs' on. vectars . .
ghyverophospbatidyl inasitod (GBD) gpehopysuclthat pieffias a biologi
£ 00h QubSGAMED SBSilar 18 tﬁatrcﬁﬁiﬁmhﬁ?dﬁtpr&@ﬂne@b”vﬂuﬂf hdshenhanced or

present Invention, nucleic acid mlecul es dHO b
inipibitat fimetion 4si eokmpered do shp petem] BrOtSIBE dsiredh M iajons can be

argg(c mlfaqgec{ %yf%an &?%ﬁ%ﬁhmaﬁle Eﬁaﬁéﬁﬁﬁ@t bR n6OMkdiRh to, direct

nces i'on control sequences, orlglns of

m@cﬁﬁd:amahs anthe qmemmrrmodlﬁe@ansatmﬁ:y nyelgigetrid sequpnge epeding the
nﬁ:t I bl %01' X m)ﬁr ClaXS?Ca 8} %’f%g&li)lél%gﬁ)eSRQ% %ét’ IRJC a&%re random or

a@@@a‘@mﬂ@gehesmol Etmahﬁmllpfequﬂvdemrmeﬁems can he¢ @q;lecttedqusmg assays that

i nclude nucleic acid ecul e hat e

s o BoaREA ap S TRy DR Y afBhef Uekbood sbove
sequences. The phrase "operatively linked" refers to
linking a nucleic acid nolecule to a transcription
control sequence in a mannergsuch that the nolecule is
able to be expressed when transfected (i.e.,

transforned, transduced or transfected) into a host

;.~.
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cell. Transcription control sequences, which can
control the ampunt of protein produced, 20 include

@'Mﬁ g§s whi ch control the initiation, el ong ?’i‘/{]@ibosm37499
term nation of transcription. Partrcul ar

|n'portant transcription control sequences are those

whi d:h{pte@nbli of axt rmag&cmr appteiss rvehi¢lp of thatresent iayeaHomsis accomplished
0 e str vataon se ﬂ e &18¥% acid molecule

Sgrtﬁ ?D%‘P t|8r t%?ﬁega% %‘9 use §; émpresent Hotee

erlcB¥i8g ki lezﬁrt aﬁwdmmntxgtryls miseﬂedahtomnmplteeﬁll@ YECHOT [@h#gh a mepnner
those skille

he ar t Rr r
i 3P g et meldunin i Giptit Babid Bl BRERHEAToMA soquence in
ordEL1oY caphble be dffé@mg rettnambﬁstmltmé og ecpalntainexpaission of ghe nucleic

a{l%mqge}mu s ?W}{qg%ér oéd%b%ia l C O 3@%&',(61{4 2&? Pﬁcggcu es encoding
of(ep Sore aﬁﬂ%e%&nﬂﬁ%ﬂﬁ@bﬁnbﬁ:&mm vediots)aperatively linked to one or

ycerald phosphat e dehydrogenase (GAPDH;, al so
moeef@rﬂﬁféwﬁ%c@%mmemfsor tri ose phosphate

dehyﬂré) g@é_&?@ﬁ% nt BdleaE QJf'tﬁ@?fése(n%Nehtlon nucleic acid molecules are

gal act ose osphate uridyl-transfer GAl
opdDRivglyl dinkesd etOeBXméﬁS]&E e VeCtohy 1qiainitg 69&@%‘&? ﬁ%‘?“&‘c‘ﬂs such as
%rgﬁﬁé%dn c%%?’él ﬂg&ﬁbp tarFStioh &Hgolaééq&enﬁ&oﬁﬁ E@Seephcatlon, and

pronoters such as ﬁﬂF%‘jﬁ | th
ofB¥Crap@Atoty) spyueness dhat d5e icorgpatiblee Wik dhe V?aébl celh gontrol the.
e’@%DﬁHS%{é’%t%E chlQ a@ﬁtrﬁ cu‘i@g' q.fi' phrfichid BB AL BRI IAkHERSE the present

ons I n e cell "are Tow (e.g., about O.
irtveni#dno itichude Znupkeicc euﬂ)molbeﬂﬁsgth@tvm @ﬁﬁaél"%b’ e, °ne or mare

L' kevm A Blgsl%&geg&es %e Bﬁiasé "o )%Q gﬁ%f]ﬂéﬂg feters to linking a nucleic

rea atl on sequences
aélkll/ﬁfeﬂéwleab aaranefiptiorechntrol sequeactrianceaner ek thehbgmolecule is able

Preferred, u rea tivatio f
& b e oL SRRl SR AER MRS 6 rBREES AN o
chitm ted to, the UASs of genes encoding the follow ng
proteins: PCK1, TPI, TDH3, CYCl, A A .
AL L Troamriptign @ontrl sesbenss. A o4t oL fre S o ictin produced,
%&ﬁde\é &ﬁcé@@vﬂx&lﬁcoﬁﬁbﬂﬂl@Bﬁt@mﬁﬁ,@@bﬂr@ﬁnonvmﬁmtetdmaam tign@ription.
el n

articularly preferred Si nc

Pagichiady POy{ANt HRNSERION GERER! SPAMERFCE i °$§”A}b‘r“er°é‘§5‘o‘rm°ﬂp‘“°n

Y biee {RHC é"d‘rﬁﬁorﬁ sét{il‘eﬁde@] ogayssuijehle yeast
l%nga%ogléfsga?\%l §IInl nkégpﬁst he ZDHZ Preferred

ﬂ“’mﬂm@@' ip Srarprat %rrn%%%rceeemf SSAFERAREG 7] fpowe o

t c?séc LY S  C el pfSindt8§ ltoid&kpidisiod & Baddhdrompces cerevisiae
uenc

es o e co-factor, GAPDH, and CYC%0 gene g% ;
ifRtledes buteate mptahmmd 9% Promoteshef gﬂne%@&e@ﬁgéh; Yowing yigest proteins:

a?"r"g‘ei% lﬁg‘i i Kgﬂglilf Olyﬁa(g\bﬂ AHnetpdepobshoglycerate kinase (PGK),

on contr ions oOf the genes encodi ng

tﬁb@obmisphua ikamerasa mlhrgmealdebm&ph@ghﬁg éiehydrogenase (GAPDH;
f t t
qrga;ne % ot:ogz?s Elf){lg ?(ﬁg&xgée e%lrﬂ)g#hgte”@éhg&fég@nabég galﬁctM&ﬁb“sE (GALL),

AT RP L iphbsptlath y urddyy- tmmfdmd @AW)r dﬁDBrgﬂla@P@r @pla@raée (GALL10),
| |
mol ecul e (&Cﬁs’t ed’l7tp5 d@?ﬁz) nd a%lé:?lkdsgl?é?%g nsporf%ﬂl hybrid

’\_\

gytachyoge sy

Iﬁ‘aﬁmbtefs%ﬁb}i?@d ADH2/GARDH hﬁleY@UCi)’lLlOrprmnoims jbetnginyye preferred, and

thla %%CEZCI:E}:A%BH ;%:grigtregtvrlrh?crlll is mr?igce%r %eg %&u%gge Jolle en?rgﬁons in the cell are

low (e.g., about 0.1 to about 0.2 percent), being even more preferred. Likewise, a number

34
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Transfected nucl eic acid nol ecul es can be integrated
into a yeast chronosone or nmaintained on

wae26/epbzonosomal vectors using techni ques Knasr 005037499

those skilled in the art. Exanples of yeast vehicles

G2kt SHEBIGH!ShbfosR L Esdl & 4 3 a?nggr?algrt% known.

detail 20 herein cussé a ove, yeas
Yecderredg Hpsineam agedivatione e,dqumicas fye&spressmnbtmrsbccherdmya&t cerevisiae

SHenlde Ak 'a{%'}%t intﬁﬁ&f af th%%‘A$l %Sge Ce%tgg following proteins: PCK1,

reconbi nan ransfec
WPLr'H@H@@N@n’@DﬂI VARDH2, SPGar GAM,SG&IWI dnd GABI10,e4% well as other

PiASe oS B e TR Rl ot 1 R A BRR' BR8 being particutty

me&mvdr Gamk ﬁnssAmHz smsas apiivaiidbybd ADthgeﬁ&ﬁbw Sit #6peEable to

to those,s he 0 produge cytopl
biestoBra EARRS e vhoica Brierlgolisrp it epativbis ke to the ADH2
Uasct Iméﬁnd&&ﬁﬁ&ﬁptﬁﬁnkﬁhﬁihﬁlﬁ §38édced fé‘l’n&)lﬁ%ﬁﬁn in Saccharomyces
Effective gondltlpns for the production of reconbl nant

gergutiag oglndg the texmmation seguenicespf thyro-fagter, W%Hmnsm%genes
yeastpréfhied |t1ﬁndcﬂﬁtlldi1d€onﬁﬁl %qﬁ@rﬁ;@é Y& 3 pak Wihds nin%étﬁ%tr@%hm yeast

yeast straln can be cul tured ecti ve

inghide thel tyanscaipten eanirel egiensiof the ameis gmqogmaglnomuoatdasc and formate
gRByfkat e, nitrogen and phosphate sources, as well

as appropriate salts, mnerals, metals 30 and ot her

nut r I'E'ﬁl*gecug’él of a guclpictasid moleawld igjp @\Mehstf&aﬂtaocczrdmg'he the present

SRS, o Pl € BORTY AL ) B i ot
administeradrinto dlre doll apdiinclndesy burtris aot\lmtedtt(y, (hﬁusﬁmni(ﬁiva &aﬂsport bath

t Ilnlt bi or eac
T W T ——
‘Prensfectexd amedeic Geid lntdlecgles scan I WEeg2AlO6/i49 ABast chromosome or

005/.03 499 rri.ed out at .a erat
anblalted B e e sorf s bes s 16 b s Ebven & et m the art
Buaniplescafl )teuftl wehicks mdnrymga Rechame e héid \&4161€Uu[bs tahée dlsclosed in detail
ex erél done ordi naﬁég/ skill in the art (see
5“ %gﬁﬁisée "éanh PPt GYtopiast, Yeasisehost, aurh subcelisyaioigastimembrane
éilt&wwﬁhﬁﬂons \ikeof t8flalsd 6SphOMiced PécBmBinamfi by ﬁrﬁﬁ‘aﬁng ftact yeast

I n one enbodi nent of the present invention,

THICFQOFEREISIS T (ygash ﬁlﬂwg@éﬁSHnW@? degired anqleig @ﬁldrmelean produging the
dnfigdthedfnShd VR SiltBer Iﬁaﬁiﬁﬁéﬂn VRD 'nﬁl:r%o éag? g?heroglasts using

|ntraceIIuIarIy with the " protein or
teghniguesknosmde tiage slilled igthearhierprodiice extpnlasu gbast m’suhoelldsr yeast

Aébral dx48& or §h@§)ﬁ§1ﬂi€1@& Somtalis i %ﬁ%ﬁ«?{% fisc! e, which

now contains the antigen I ntrac can be
admi lﬁf@t’@feé’@ndf@oﬁs Her theypiodwgtion of tegadbdant bezst wehicesrand Bxpressmn

F B B0 Shdel Vi ldondad B LG nebhuiEn Siicn & SaiBin can

erein rrses an am
beewburefia An@ffeeq@ahedﬁmn isatypiaally3Gr defleausintalivae lcdﬁpnsMg dseimilable

P e T e
atrdlldthellrmun'mntsAmmsehfanmis aﬁpgﬂodﬁ GRers)| ThS rﬁéﬂlurﬂrlhéyg%pnse

SRR BB ot P b, S B st rsn

igreatidre fcad fh@nciilfitdd i CYarR@NRF icoR@InGR] tihdMdindS Pt ORR Slimited to,
ments, 15 fuII t ei ns, chlnerlc

rotein l engt h 0
?ﬁc@lrshs}g %{“%?3(?5 ﬂéﬂ‘s’pﬁeﬁft@‘i’q{ismcﬁg?&ﬁ ‘g@§s #nd pgirioplaten s Caliwring is
be derivatized either naturally or synthetically;
such nodi fications can incl e, but are not linmted
to, glycosylation, phosphorylation, acetylation,
nmyristyl ation, prenylation,
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- “including glutaral dehyde i nka

pal m toyl ati on, am dation and/or addition of
gl ycerophosphatidyl inositol. Peptides and proteins

woS88k/RAgesnserted directly into yeast vehicl esPﬁfmgmm:,M”
0S

present invention by technlques 20 known to t

skllle n, the as by diffusian, e i
g? a  TepyDgI3, g‘é?ré’H?%P& QgHeen ‘%’P@E‘t PBIBFALE Lo ntile yeast strain. Such
qrwtagmg:gmaaioas ark WRA ZAHI AW eLPeese Df &Motbﬂ&ha@ @ﬁquwe%t (see, for

h be d I
el UEBHE A Lboka: 195 Hiothodssin Eagmoliy S aprsademic 8sess, San

]Diegd)ude |nt act yeast, as well as spheropl asts, ghosts
or c;r/htlo plasts, which can be | oaded with antigens
af t er Op®gmbedimant of fhe present invERiiom pyan AesIAlaR & PEITession of an

a"ﬁﬁ drSrecdM BRI ih i'h%lyl{ast ’v&ﬁé}@ t B%Q&%hl@l@% 1B&ied %&&éﬂﬁﬂly with the

h the antigen, hen 'spheropl asts, ghost
R?W@pvram@de cﬁnngq;xb@émm eafbcghadnateel@soth@anolb@ﬂ@r tiptisaree as an

f
SRELE" SOy, RN Rl W oo s 18 08 fhdtgfhta,
@n bg a@mnmedmdheepatmt@g éqadubmm(ﬁ ¢amniedt isedisas wdendlmtwmﬁ ddescribed

e B O A S B A B

abomt0- Kedrhino avidp ovltile ansotemeroamptisesfanranting agid eequ&&eldﬁ more than

nathet,, enhodi f the ent.inyention
B 2Lk RERS B brofins (f BB EHEREC. [N PAERr GBide, pagful as an
antigesi @aalbeais tsmali e atT @l dpliepeafit.] greatet thai Seaamiemadids in length) and

vehi cl.e can be cC li,shed by. any et hod suitable_in
f u5iede PR areier A 0 At iR Bl punRes, pioteis Sagnents,
ﬂiﬁmgthapﬂowmmemhﬁﬂs pYdiéiais) ok n@iouqﬁoteimt I&bv\%idsé 8%‘%',%‘352%’2 gan be

‘{Qﬁ‘ﬁ n cal I ossl i nki ntﬁ t he

‘6§g fhgicllysosueh énQS’&ﬁ‘@ans*u?aPa‘B@u% buhare not

IngaRat tUerglfdoﬁleﬂionbl ﬂﬁdﬁ?&&ﬁh oh, | h&lﬁ}lzﬁﬁmt hﬁyﬁ:ﬁ%lhﬁ&ﬁ bRnylation,
suc

the outer surface east vehicle Py
Palpitoylafian.aaaidatinm angfor @fiﬁlélpn iof iebiicprgPlnsphatiey inogiipbniBeptides and
pEStORS cdn BKinSGted Wre %We@éf %ancl@? bf ﬁé gfgglnﬁ m\}%ﬁhgfpﬁﬁ{%gﬁuques

toaffinit
knayse [t these shiled inethe atti sukh o8 bbd&f sm‘nd addive tyapgporte Hposaing Husion,

efé&& o‘f?cioﬁ %m%ﬁﬂg%heﬁ@éze %'nd % fsbﬁilgat%gn di:%agtﬂ‘%glrc des that

tre nent er Cross- | ng cnem ca
cim be Idieethyt loadid: witin pepitides!, yorotans; lvenlyplydiratesaor bthexr moteades ihclude
A5 YIS RBRELE 8 LS, 5 PO e
aﬂheproéidtlon@dt befs’m Ioixding inklvedendtite callar fﬁétemaﬂffely,hﬁtayla&ut can be

5o Pt SRk B eBbop el n Rl BBy e pacices

can b pparad thebedichine SAnyphumlben 9f pietjpehdem, bellBaded Imtb |aqreast vehicle in

r.ece rs nds [.so be i.n d

thif Gbingin, R0l Py BN S Mhofl St St Brgreds or housands

ofHERen el awwfohldaﬁ pﬂﬂzideg @9 tHeQbadigstiaglicbrgafiemaby the Bading of

to th Wéeast ehi cl e yg& anot her enbodi nent, the
RQrEe Lty PP eTPefetor grampl s oci at ed wi t h

eac hlrpidaﬁfer BvbGHiBT: Of R Deds¥f inveRiorS Qx?ﬁﬁtfggﬁ is9¥h s1cally attached to
non- coval ent bi ndi ng mechani s such g

l'y
the ¥eash vehigley o RBysicab Hittaghmenh of tthe aaRggn theog@'«tsh e/rethhq gan be
a@&frfp%he@rb)ptaﬂﬁ Ene?ﬁﬂdt &h8le iR LAL !i&ﬁxdaﬂgnccﬁﬁf‘epe nd gon—covalent

nmbodi nment i nvention, the yeast ve
aﬁmlafg}mnma&@ds mbtqh ineludie dbut ater welhmmdatol, ywhémicallya crosslinking the
carrier such as a dendritic cell or nacrophage to form
t he 36

-
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t herapeutic conmposition or vaccine of the present
invention. Alternatively, an antigen of the invention
W(Q(2006044928 novel HCV fusion protein of the invegiws2os/037499

can be | oaded into a dendrltlc 20 cell in the absence
of the yeast vehicle. Varlo r
attiggR I e optep Stiace &S ﬁ&w@me 6@”518%18?}%'93%@ © gptigen to the
oftbrSRHBSLEE 1o yeast FtHiclbahuVas B usifigdn betiRidy or biter biding parter.
"l'oaded" and derivatives thereof. refer, t

Chﬁ@@ltcf“?fﬁrlmklﬁg cerfbrachiswed, or expmply, Rypmefhe: %ﬁﬁ‘a\ﬁw glutaraldehyde

gQ phottcﬁt gaﬁﬁ)eﬁh%h hﬁétﬁxeﬁth{tH rcaﬁﬁﬁhﬁﬂ@ﬁ trdatnBend wiith themicals
ritic cel . To load a Onent

capnblp aflfe]lllllmla di-julfide bprgdst énd frsatimeske W‘iho?ith?fr cross-linking chemicals
stalaf LAUGS LA 15?{ aﬁ€e1§ O{aﬁﬂﬁﬁf céno?]r 2 n?a@teﬂ %fh%@ lybddt Fhicle that

¢onpar t ment ugh the plasm
alteesrthe harga pﬂthathpai bﬂamlmf meast mqmbra{nh er ﬂ)ytcgg:pg%ipﬁn of the cell wall

|
SPIRPIR i RS S 5 S 308 o
pﬁtﬁyulireﬂiafgeqcharda;ensﬂwc m‘angcagmm aSsaneleChQSs birfdingcpeptides,

s?;}?lgg g%:%{)i'ﬁ} gﬁncg ﬂ{]}:]err %ﬁg%{na{' éls %Jo%%t@t% hﬁ)@ Ql?tr#eﬁ as a fusion

pivest of @tiRreiee lajsoclred ewithhen am‘gan rfenbinding| oftibe antigen to the yeast
substantlally likely to enter the 30 cell by sone
gess (e.qg. phagocyt03|s) Loadi ng techni ques .

i ncl ogst ahUﬂle@éxﬁbd’dﬁhedtl it tyeaht vélicle did thesamtigen artdssaziated with

transport, |iposone fusiq el ectr o2

SRS PY SIS PRSI PR PEAGR GRS ?tr%dﬂgﬁ pchppigy, such as by

gEil ?yoﬁlwggﬂth pase hifcloRENaR Bitizch QbgdiRadh rhgbﬁfdi}aﬁdwthérl amitable

006/ 044923 PCT/USZOOS 037499 h@ "

fqré&llwove Hincans capkedigherns if g dRVeRTien, diss Heest VRbirle, a fog gntigen are
?ﬂﬂ:‘ag J.rgﬂ&x 3% caRRY0cYdsaSdendiH 6e|11Q)rY1ﬁl@ hage to form the

gﬁhl%ﬁh an .gé% X ﬁb

the dendritic_cell i's
tlmamdtwt Mmpoamyn of vac¢ine efifbepressativeniion. A@vnﬂfug% An antigen of the

ﬁtt' & (? 2 %%%K@%I(E’V %iﬂqepgotb o? theVi@bnkiBR) ch b WHde®@ o 9 dendritic

term na C-termnal nodifications
cennam th?er ebseﬁcepaﬂ" thec;wameymdvxmqge@ms fro whishythe deading of both
ei ns | e f n Q1E%1ﬂ1t

°8’F’B°‘1?§ f‘%f‘ AOGplis %‘o"?‘? arg%s S’d(&g 1 gg)gf nég{lgggug e term
"y dedo abd ﬁeﬁkgtﬁfdssehéreuflmfar to mhmnm mtrofiuction,on ey D%%ﬂmponent
adjuvant p end |t c ceII h_s n

(ot Aot "Bl SRS "Bl ) [ oSG BT To load o
CRBbINt YR EIRES1yl m&mdj thg imsertioni ar iarodhction ef tHeespmponent to an

encodi ng such fusi te nstruc

iR HORBAEER o5 D SEbfe Erafip e e PR At and at o miionun,
R0 Fhe b ASpI1Am, ta%ag@uﬁeta Rfosofe Jor, softe -1ir't2acéllhﬂarcupsceocff thehe;ell) To
I nventl on). Accordin et another. e

0
Ipadess sompensykintq 5eli éqgf%lft?%@g/ fRY E?Ch‘B%‘prWs% gﬁﬁm 80‘5?"6‘?‘& i either
od W BRLr A9 %'feﬁ Kb.gH6Y elebirsifotdtion) 6 isdplieyani ameniditoalichn@.g., in

eratgg;l ;ﬂg&c@lﬁg tqezg ::e:lig gvhgrtg;]tl?ed?p;lgg%lt té\%l ? 11§-7-) glgg@fmqlgrgﬂ( B[dg enter the
c‘teﬂ %S'%ng ggcgsc%ﬁ_r@ gaéh%%t i §1§e‘io§(lﬂﬁg’ ?ec tilidd ifdludd, bitQid not limited

e’varil m'nal 15 nodifications

tdesdlfﬁnbenj dutivee transpors nidposerye @smnaphawqt@m phpgocytosis, and bath
acc e del. ver [

SRR cln 05T ESAG Bossi¥ clafiofl KA JoHER, B denditic ol
Yet another enbodlnent of the present i nvention

relates to a nucl eic acid-based vaccine, such as a

DNA vaccine or viral vector gaccine, conprising a

nucl eic acid construct (e.g., a viral vector or other

reconbi nant nucl ei ¢ acid nol ecul e) encodi ng an HCV
fusion
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20 protein as described herein (with or wthout t he
various N- and C-termnal nodifications described

d@g@m@m The vaccine can further include anypcr/us2005/037499
armaceutically acceptable delivery vehicle v\ﬁ ?1

can i nclude a pharnmaceutically acceptable exci pi ent, or
wittdjthev g8ds) veliolet hﬁ}'oremmgeh rentsol sube pp.*;sg@empcham@ﬁtm@}ﬁdmg

rel at es on whi S ed of
phagqqy@algo%léé/ﬁﬁ Oéla %eggyflﬁélel nvent| ‘on, and
par trf i wbdd Imat ar@mfﬁieasave-aeﬁcﬁm HGV &iot@saeinbes bearavided in a

Agai n, the or C al .modi ficationst

Vageipe Wétgplgrqng oL JRATE |o% %ﬁar%c} Ianl(‘ o FIRra) Ral IH&){Iﬁ EISHS that are
ﬁ@éﬁ%&?eaﬁﬁnﬁgasus fof efkbieSiion ey siich pmhmoﬁadyeast nSich HCV fusion
I ncluded. I n one enbodi g%nt of t.he

prateins s ¥afilon abier \ngR-YE3sk bassh vapunes, FlH: 2"@’ on%’l:‘lﬁﬂié %ﬁi fusion

prpfERf %ﬁ?a%ﬁmehh&{al SgiPay r}ﬂﬁsmgoﬂeddﬁﬁc aélisl wit}y stich ﬁnsmd \preins,
nodi firers 30 transfectl

pramlduhg INAcu nueleis m@@dqrn‘gra% | E‘ﬁ"f EaFRgsSpely m%l F‘P‘ﬁ%‘ﬁ ﬁﬁlﬁsrﬁ%lﬁcules
er}cggﬁf W bl Pgﬁéméq o @é&%ﬁéﬁn&%s@\ﬁﬁbﬁ%ﬁs aonipbbcu 8f partiealneHCV

nse acco i nventi on. For exanple a
ﬁma@rotmmeenwnom@ g r%‘n53 fusiosiofihe WVEHioRhaded wi t h

at lp%ﬁ%%} d“}%@‘g bRl aé}gbogﬁﬁ ent €6YS theO PR st OO@HieA | relates to a

res |er conmpoun or a vaccCl ne oOr
cafpaRiioh tté proteof ant dnémal3Gaivegd I-EC)Y) dnfectipg pg a symptom resulting from such

PCT/ US2005/ 03749 Vv | Nk 086 of A f the
5Py "t?oérﬁ’oﬁa?rhg’%\l?cq eags% t% agﬁ% opjg Qi caéi r):‘{sngg nse 0
H@lﬂﬁfsioa roteBb et desoritdd abesp Gwitte onwithout dhes Variess dfend C-terminal

t
o PCATE AR S0 1S LIRS SSTPSER WHLEY v
(FASER SinMndthd? Afb@alcetslpomseptabioekcipient or adjuyasi).i mul ate a

gr o Net qlq%/oghelr erhodiment @E géevé@%exg?%ﬁnﬁﬁ he%t FoaQ 2 mHBR" RRFbased

?‘f%oé'h%ﬁ 28D BINA @Jc&n@&exf@n %&drafhbdyneec\chmtsmgax nuclelc acid construct
di ated i mmune respo

n wher e
(qgg eh airelnvecigr Py otheysennabinant H.“(gelg aeid ﬁlcaﬁcél&et} ngcos%glﬁ an HCV fusion
plgés'felﬁ a5 dERBbed hém%l vBh BP Witk Be ¥AKRO MS ent C-wshrhinhl mbéﬁeatlons

an increased level of cellylar co
o tyrinhr Vi aassines ) SR NG REATBRIBy. Septabl
dﬁ@& it e%lcef? wHSHOMR idcRidb B PRsmAkdutit A ab&pﬁaBE e&élplehtbr adjuvant).

atlon or Suppression of 8 hi
r espAmsthsr elaboctmtlft ofishe pregenf fiwsieaiiqn eéaéescf&% Bﬁe& ovirign, jyhich 1s
B S yalbAHETTRERD hOBD Sf (EEERARRAS andpirtialinty, an B1-E2
ko] response nodi f1ers include cytokines
fﬁﬁéﬂrmk&scnﬁed mexdmc Agdir, ithealVt ore-termipgl moﬂ@F@E’BF thatprg perticularly
B0l 5 erRanR: SRR Loy SaoaBlaf dRmiiifop Rl So MULAKH or not
ihdth@al eukin 10 (IL 10), interleukin 12 (IL- 12) 15

i‘ gf: ? [;{1 %;18 E}D&E@m ?tlr: @% g?r%snfw mvgﬁl%\l\f ﬁ&‘n? 5 ét?)gn?éﬁ‘ gcxtcgme can also

ﬁaﬁ?fe &abogﬁm%fwoﬁ@ médifiet @gipanmﬁsner tha dbiliguloquedusa ssch modifiers
he abil 1t

t hi cl
(pp o by, Gaysfectipyy wbtg gglgl%q%fcséig@%ﬂg?@es einﬁongné) %ugzﬁ Ec‘dﬁﬁege), although such
xhg&ki&‘? MO’L Rcads 85 eidhadve ¥ réviERRaRe eponseramtbalirgrfo the invention.

Imunity, whereaS the abiljty of_ a

Eorwmﬂe, et poel 5w b pted vy oaed b pfofqanggen snd
F%S ﬁgugﬂ%} Feglgt@&; Gdifitesdpoudl, rMaVuidcing. or dokipesition of the

response nodi fi ers include, but
are not I|n1ted to, anti- 38
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CTLA-4 antibody (e.g., to release anergic T cells); T
cell co-stinulators (e.g., anti-CD137, anti-CD28,

WQAMEOERD) ; al emtuzumab (e.g., CanPath(r)), deCH/US2085/087499

diftitox (e.g., ONTAK(D), anti-CD4, anti-CD25,
ainvdnti6iDeah, beaiﬂinlmlﬂ’ae& in co%ﬁhbudﬁ%'ﬂ?at%asﬁﬂﬁﬁﬁ@c&%%ﬁtr%%g Krodifier.,

1§)><1§ %1 g? ogate the act|V|t%/
iologigpLterhose mofidiprs IPPIPée ForpRavads et pan motwiatg immune responses,
(\#mdama be @¥tisedrto a%anﬂ{
to? ?TL,R 8 OnIug?fg&dla%xﬁﬁgﬂgbgﬁgn)(l)ertax-lrio&é)laé&ﬁ Sesponse
a‘@ os tch%tSt“inH@FeeaslﬁOWé'erﬂmp ig$ponssy whercas atherst ¢an suppress a
HabrhMBirhRheSte g
ot her profes S‘%’ﬁ%ﬁ og%r%%ghhb%‘rcglsé Ohée m%ﬁﬁ%g)r efgfgnst@ﬁly cnhance a
sebimsgiated) immuige sespenseodictdas others rmefm;hhallyrmmanaera lﬁdmﬁ)ral immune
g si t.i on
tq Egg? ‘Z‘(’ggﬁ% ganv%%:d}%éeéno %%?e?hvng%tm g#)gpnﬁ TP 0f f"i‘]é‘}creased level of
Icﬁl‘llﬂ%rd"@m@hlyﬂd ta morabﬂnmm Wd@aICISaD eThQ'efatH éll,] ﬁlﬁﬁber of techmques
[ C HCV|n n or that treats
%%Ig%lt?‘gsf al @l&] aﬁlyrthsyrrpt B P B §Lf§‘l’f‘ Ot n§Te BUPPERSIOR @f immune
ftsponsbsa @B well' 26 8 diffeRomiiatd 5:emda1f Barinpre b8ponses from humoral immune
" 4kf a3f axx. Rett 4t ascacs' 2g WO 2006/ 044923

FSFGWIE?SZOOS/ 037499 As nentioned above, the present

| nvenBuitablealbédogicut | tegpdsé NBodifiers OfncRidY Sftolkilé, '"E)\[mones lipidic
or a nucleic acid

fusi n_ pr ot escri be erein

SRR EA S’Bﬂﬁ%‘&ﬁ?ﬁ‘g 3&@5 a%ﬁg?}g?ﬁ%%ﬁh moulsQas, #uch gsp byt not limited to,

mmsmtz OIL-2)f interfomkines iI-4)hen@RERBACR) ﬁt 10 EintéeRisilin 12 (IL-12),
hi.cl e of t resent, invention, such as’in any

Biieriion gamap -$rena) dasyinilike groveh fasiesi i (GF-Ih rtransformmg growth
ViRt iboe (T i steroRIsCABRANAAIR Ang BiksAG N IPh %ﬁll@%@h%éipvehmle

to the usi on protein, a pharmaceutica
i cxpres| (ée ¢ hTPuse), ansk (possibly nsegttiesy Hn, ILﬂlZadldd/br ORFN-gamma
pRAmRAP %ﬁlaﬁ@éécdeﬁ%df’{t) dt Bﬁnﬂnﬂz ehd; ?afs thg%&hgrt a%{ gga{sg &diicte to

In conjunction wth a armace’tlca acce
@énr?ss,e%nd pessiblye secress, diLrl, Ia-qom/orauem pmasrbmaayoeapmbé @umoral

hg@f dtﬁér%ﬁﬁabﬁeom% ?1 b Saters m hl C{lﬂelt arer s ARhiEed to, anti-

lverin on protern
G@Lhduarmbodsh@ gprtesdense adddgic Mwetls)] Droell Oo-anmtﬂafoi?é)(e% |afti-CD137,

et Sl 5 bRl MRS i (.

6Nmf<®)ym1-6b4dmtmm;/, aue{PDG1, entPIEBI rdnﬁrPD-BQ(eraQéxﬁchat block

EOxeT G5 B & Fbet ey A EED3 5 1 rniions pelbiomtiisend,
mhqmmodtr(mlrhkaﬂt"p GMSESIE i satgeariddtiing@RukiDe® d} ALl IROAASH ErLR)-7

s adj uvant’;

R 55,128 S50 e B s e S e

zﬁ:lnua’ﬂoﬁtsfﬁté} F dendrictolls Gﬁdc?dpﬂi@epﬁﬁ@gméﬁbfo?essﬁﬁél' Fﬁ’%en &)resentmg
%ﬁ&y cl eot des toxoi ds; Serum proteins; vira
e

b biglogical yospanss medifigesr #19 avelbkeqyar & therart agharespublicly
dvailaid, eron, bl ock copol yner adjuvants, such as
Hunte "s Titermax adjuvant (CytRxTM Inc. Norcross,
GA) ; Comppsitionsjagd therapeytiprardingsioéthe mmﬁmtnantfmhmuﬂudmy other

JBRpBRIdS hat | di¢ f.gi%} and thei

dgl?l vatives, suc b {(SJ%FD% ul%'al I aﬁw g?ﬁeg'lfﬁegrrf %treats or
@iﬁb@@@ﬁenymtolmeﬁmhm)mf@ﬁomar riers are typically
conpounds that increase the half-life of a therapeutic

conmposition in the treated animal. Suitable carriers
i ncl ude, but are not Iim'ted39to,
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pol yneric controlled rel ease fornul ati ons,

bi odegradabl e i npl ants, |iposones, oils, esters, and
woQbywiakes Therapeutic conpositions of the prepenus2005/037499

i nvention can al so contain one or nore 25

phar maceutical |l y acceptabl e excipi en

Seﬂ f the HCV
her eAqhymentionphphere dbr present nvention 315q 31< ude%gp&uﬁ? gy ot tue
fu%%L (Stefn® RBIVibSHRSLANGE %uél&la kakﬁ Holeculie bhosangngcla HCV fusion

erapeutic conp05|t|on useful in the netho
pipteime it 2 icomperitionrort woeing if} theiAbeerin, of iRepy st Wéeg‘m% 9}0&3 present
mzrl%rit}eon LR LI &£ co g&&ﬁ? ?L%dncﬁhét)ba%%ﬁbaﬁﬁ& or vaccme Such a

1'énts are-’capa maintai ning a corpositio
Cdrﬁposﬂloy ecsit mcluéd;l ml gldgiondionthe] HCY &usion E‘@F?Hb i% |PHB'mtaﬁ%m°any

‘}ésﬁ%%lg Y%?%’g S 4 % fu%d?"c ZxF F‘édmdfp DhoBhdsbd Mcchibs bi@e 3Bention

arge t1s5ue, or site in the
a9 8y provided mpmﬁmmm asphesprbitisally accetatls ¢4 an

It g]rﬂélgf? uét;ecf e?t%%,ﬁa% artg{]ggqu @algr)egccgﬂé&b?? Iél‘ g&%ﬁ EL?%%% E@ogtance or
vl RuHENfor ideNwiihg an HEWV [fuden pnotaupumﬁtlsmm method of the present

formul aries that trans ort | I
ntvgmgg:ttotawglt W ving qF £x X1 site, %‘}fﬁ‘ tézarx}s glgﬁlhé bﬁ@'is n\’)t limited
t3n AGRvdnBlad @kdipient, dHAnYy\E6heO9Fd SPHbERDy Mdlmm&ms 749 9

carrlers) Exanpl es of pharnaceuti cal |
exci fﬁp@qai{hgg p:ontgp prgeent thtlé)pe ants Iamatygéalia &I{%QJ fat generally
LD %he RRGRRNALSNIGE af eslid | to e spdifiegartigen. s Suithle radjuvants
extrose solution, serum contalnlggﬁﬁolu 1

ngxbldq; b‘@nare aoh J;p:uta@l te (ﬁg%ung'ﬁ yig_]uaplgg P %pteﬁlg gerlz glarl%omﬁnents
d salf kalcimBbhidSa ) 6ilied; yoBhbcleohides auxdids peerting proteins;

uan con In SU|tagﬁe aUX|I|ar subst ances g*{ﬁ a{ tvmer

viral @ppprowmmt@erfon«éerpww@nagqperapor@owrﬁwﬁé Iggk copolym

feCl l ent h ;sohuﬁ'?é 1t@nné9cy &é BC(C mhﬁ{ﬂ Qddreross, GA); Ribi
and 1sotonicity ul t abl e aUX|I|ar

aﬂﬁmﬂtﬁmmbienﬁmm Béhi Iﬁmmn@&l@npR@seam@da? LIH‘T“E’&*@?’&YI@ and saponins
agg %PF he%,ﬁ%rrgs;, ?lg':g a3 gﬂg %n%lv bR SQ%%%§B%Q&C€(H |A08 i TSkimark).

er su nces used

pr odmmepmsqohﬁtmup Lﬂcﬁrmoundﬁr thet lngréase | the rhalidife a?fb6 nikerapeutic
buf f er.. t C d3ClHA8re not limited to,

ORI, i \7@% %ff}c/ AT ﬁt ﬁéﬁrirtg?lgs q}e%m%g% b-cr esol . 10
oBfiarcl d%nﬁél&dbelezselfomimmm biddegradabie wiplantse lippspaes,i @ils, esters,

Anot her enbodi ment of the present invention relates to

andgicAlSd to protect an ani mal against an HCV

i nf ecineRBedic dﬂ)hﬁ)@ﬂﬁ@lsrcﬁ‘sthé tpresgnttiiretibnr omn alfsonteintg or more
i ncludes the ste

d t
haEmaseicals pesepERIEROHBTE o gk WD BT Brcel Jhoepiabl

é&% Eef § 1 RRRABsdnt O Suidble trhredefiver Bt thempwnc compcmztlon useful in
Cri heréin, to reduce or gﬂ?vent th Y ite. Preferred
the fragthodo of dle atesqnéa%‘ten%t%ynsaft B % P’h&"f Sm”i

R}@énéc%&c%h# Q e b1t BEiRGHTRE capible o@ﬁﬁtﬂ%ﬂm@ abatporition (on‘ a yeast

presen ention relates to a nmethod to elicit
mtdl@ elndmdem felbcamprisiag]the preasheehicla) i ﬁsfgr% ifbopos prrival of the

ant SP&CHL mgﬁ ég?ltissqge gf hech tenbaaye tHee&ﬁ?@%Sﬁom fis @fpable of
e 0] es adm ni stérin
élﬂﬂltml ananmame respor@6 atothe mm@g& (moting et thy gargﬁt ég%pﬁn be systemic).
I FIV on a SCr|
LED 0 o R T MRS BBt ittt g
&thogﬁiﬂ spdedehlly trgeethe- vmﬂmeamadsxier(wam ecfereasigo hewein 4 I&W-targetmg
ani nal .

9’
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In the above-enbodi ments, the vaccine or conposition
can include (1) a conposition conprising (a) a yeast

wo/Blé/044e13 and (b) any one or nore of the PCT/[(ISZ)(,05/037499
2
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above-descri bed 25 HCV fu5|on proteins; and/or

a1y abo descr
%;ﬁ%‘ltmgl ng %,r fgéyaﬁna%ﬁ AGCERLa FW"%&%@ &cﬁﬁ/ but are not limited
e iatesr §ﬁhn®mlmb‘kha(a/\mffdnecb sdling,Ringér lutiofi O IktDEe @cflutibn serum-

I ept.abl e exci pi ent. or adJ v
B hicB, 'S SRR Sinch e RwProRh e Bldced sotuions,
ois, gste;rs andplicalanAtjnesas carfiery 64 ddhtairPsuithbla huﬁﬁiﬁg @ﬁt)stances required

[ of th b d
P08 e DS heiol Sopaionseqt the SepERGIF cemplel v cahancing
1 ﬂﬂbl tapld ()53
ot Ayl eyt g Sl i, Syt i, g e
‘f um geeiate,so divgy lagtalg, Pwswh&nndp;mceumshlonde and
athel/ Qibstabdes Hiedd E&EIC,\/ & uﬁﬂo@%tecgtms?ﬁs P&fé’eragﬁ(d 8 altb%x?ate buffer.

| - E2 containin sion proteins escri be
iy supstances Copalio GRRlweABeRREYSLBIBOB/ ihB7et@@L, mnor o-cresol,

ﬂﬁ@almdjefmﬂfalcgﬁolt he present invention, the vaccine
or conp05|t|on of the invention as descrlbed her ei n

red in a protocol that includes the

adm t e or
| mme?aénéd;);{?ﬁefnggfttﬁ P}I%PJH? ng}enlg;{ néa?agny 0 a method to protect an
co

eqdonoer dissagearesultingrthertfiom e Themhethodsiticlides the
ﬁ{:#"f’lz e (9511 b s %F XI %i Ercry?%gxlre c|>p?nngsa HR infection, a

e any O er anti gen- CO
¥ageing ercompositiom gf the presemt inyemion ax ﬁcfseﬁb?ddﬂ@reﬁg BPREhdel P Erevent the

CC|ne encodi n Qr ot
BT 0B, P e e Dliohs Rk §m s CR iniogtn e anima.
vect Ofed ahdhelvemlmdllﬁ&lt f ehekprosent indedtidd rélates 30@ method to elicit an
|rt1lc(leudelcgare not limted to, gpox viryses )
PYSFEPRFLC RURASAL, mIpng Jesponse) SAdor i any guligen-shesife cell-mediated

iBmAMme mpe@lse\fm & @iifnal. AHR sthod ikt Edes Qﬁ&hﬂﬂ?érﬁl t(y EE animal a vaccine
O her t\ég f vaccines,. including 10 prot c?
oF FOMPARILOn gf the ressniinvention ¢5 é@ﬁcﬁyedf hﬁrgme rﬁh@dnﬁé@d of the present

M’u&ﬁ RRFSrentBUG eIRIts G ANEIRhIsPOMc YALHERGd ImUAGS 'r&f)onse in an

that is not a part of the present Invention or
PUedi ne of the present invention that does not

i ncl wlema méiem‘bsmn%ht@ @ Yac %?Csdr{Ib%s&%ﬁpééns'xﬁ‘c‘i’ucﬁe 1) a

novel  HCV fusion protein of t?ﬁé nven
cOBRPSItiQn qofmprwng Ka)e Bﬁhﬁ iveltieles anid ¢B)l any oac olapbmbifdle above-described

pr o{fﬁeﬁn 0 nve f&{()) Qﬁy ggeﬁ&gllnn%5° tggn%/%"gt 8?"@%35% fusion
protping; aﬁnﬂy(bb @ phasruageemany @cqepiahle deligerynrehivte (vasigio 0&e imefude or

bl DB 5 SR AT

npeleic apxdrmdcqulea('elgy, a DN easdtrubia 8 @ectv 6 Giralevedior)t dhoding any one or

b d t t.o .t o]]
<R G b atrlien P i dectiBs lbE (o Agotasn g el (e
attolguesatendiitiorells oouisihg (;m[he@fmthf @Pa péﬁ%ﬂlcld Eﬂ&&t (bPAhy one or

0. the subject to prinme the inmrmne

g e v gerBrd ek duseiraep ik anripr () Fca peopdasisions composed
of &R BI-E2 b&htﬂhﬁ§ﬂﬁivfu§‘ﬂé§ ofaes@nﬁ&ﬁhe?é?ﬁlve”“ onal

or other vaccine or composi e.g., a

non- yeast - based vacci ne conpr|3|ng a novel HCV fusion
protein of the invention or DNA vacci ne encoding a

novel HCV fusion protein of 4lhe invention) can be

used to boost the response.
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The nmethod of use of the therapeutic conposition or
vacci ne of the present invention 25 preferably
Woeﬂobo%ﬂi an i mune response in an ani mal SUChPEﬁlﬁJ%zJo%smm
I's protected from HCV infection or from
d| sease condi tions or synptons resulting from HCV

i nf gg tdnerembAdimentt ofi tHeepredent invixeioph fheserctine OF sempesitiono the
a di seas refesIore uci t he

S t
inygnéien - %?Sé arellnh gan Su?cf'g“ﬁlét red X’Ltnﬁ Bfgf‘ocgg SE%a'? eincluc?es the
adifikedtioh @ ¥hd G1ndrb GthSﬁ&émé yr mfnlﬁnb'éxedpg e@spositions, including any

Prot ecting.an ani nal, refer to fn@un
Cmﬁ@ﬁlﬁﬂ%ll}iafﬁcdnec‘?fr?ﬁ@g?ﬁ‘tf% OF SHAPIe SY e‘h’i“"fé%é ."% shis on,°th‘fmpy
ﬁ}ﬁ@m@ﬁ’smcﬁ‘d $hcide dart ;Oother ahtig¥Blconthining) ewgen-eacalling: ayeantigen-

om occurring and/or to, cure or Iho al l.evi at e d| SEARE viral

eXpyaTHn® FEMDRSitiphs SUSH 28 4 JANA Vvaggine gpepding 4n { @afect, 0

V@B BhmidAp & Hévsﬁxﬁée% i PAludeBrsirot Yacpiney eRtiinogn in the art and
|seas rrence (prophylactic treatnent, or

mpludp fopt are mtclimitesidie ek Virtses (Yae@nia; W@afé{rﬁvéﬂﬂx?r&fmt"h‘%’i‘“‘ﬁaéden"‘

t@nd, adcludin
SRS ShBuo a8 yirkls RIRSRBCEEDS (Qihed bpes ¥ cluding
piotdiebaspé whicinet,raa tlse encogipassed b i egbedimentc Ip Q8§ aspef such a
&y@%ﬁp&ﬁ \éaﬁ%aﬁp % O\}ag Gid A I19ﬂot a%gft 'EPJLhe [t InvahiBATQ viaScine of the

I Cl response in the
p@@éﬂﬁﬁivebwon ﬂmoﬂmes ng mlimraeﬁﬂasil x@hlctpr (e58r Bt EFINY EOTRRFHge novel

oAU o MBI, LAl s

c&lﬁ@xf %EEIDNA %cdw énceding anoveg HCV dusirorpreteinTofethe @yvgtion) can be
di sease" fers ta

aqifglélps{qge(bpu y 3P ﬁlélpec? g%ampﬁ € &Ee‘@mg rre%[%x{sg of Wﬂﬁr q(ﬁj]:e%tea ainst the

}W'Eﬁtigéﬁ(sw SuliReqeafl, thasacesk lor aempmtdmt afdhs prenenﬁmwhﬁ@, and
devi at1 on

persieelatly, %W@assrg“ﬁa% I"gcgg'(ﬁ?ﬁ‘{fg & pif Wéﬁt N b%e&%?ﬁtmd to the

ﬁiﬁélﬂt‘i 6160 bbskt &fé@mﬁﬂh@fﬂ:bp’ﬂhﬁﬁ Aladim!atﬂélyl the vacgineion e@npﬂsmon of
resent invention is adm nj st

C

Q

e eTion b hecH U 1 AT I, AL e Tesponse

&w&é’ﬁﬁﬁcﬂﬂg@ff&& pabddvablNe off the prosét Menﬁﬁb@ﬂd therdonventional
nes of the present invention i.s LHCV
oadthen vmcmeem comp%ﬁlonl(ﬂé b 9 ingrypast-pysed yacqing d’ﬁﬁ‘lpﬂflp%ﬁ ngye

ﬁﬁinff{dyl v % é?m L gll' ﬁNAr\}aéﬁn@énCQ&hQQ nbv¥l BICIVeRksioh plotein of the

s can 1 nclude popul ati ons
mﬂﬁﬁén)fcmdemdm@wérthﬂemnﬁfor HCV i nfection than, for

exa h ¢ .
1 el oB e e HorRC EnfaRHRb B0y Pec by any
préfbiaBlyl dichaamimhere. respnmnman enimaizesdi thit the anippl lé@rqt?ré d from
vacci hes of _the rese e | Sion. A
S o s e S e S pE Sl fhhcn. A
UsEPREEINCHS phfasé f’;ﬁ'bkctkdlﬁm eomsqasaé’dﬁfetseto rpch{cmgtth@ ymptoms of the

status or, susceptibili 0 beco
S e P §f e e RTOE RalyBBb ERhorl Ol disase
PhRRiRIN BlimbEERCketed t@ ﬂleaeﬂjﬂtfﬁlof laytherdfeutib @ompodiidan of the 'present

the present |nvent|on pr.ef er abl uces,a r
s o, s 31 P BT o PV 50 PRt he andlor to

Ju?éj&% 'agék{lﬁé didbasé E}%ﬁﬁoxﬁd’ﬁ &gﬁyéfﬂhﬁ%:s OAs aic:a;mq:adtectf?] animal from a
mani festati on | Sease elrm e

diswmeludvrf@ﬂlelm\re@hnﬁﬁls“éﬁq Sorines Proam otie Retugh it pr prophylactic
\%ibcéslg%gagxd e ?tﬁl | 2Ot fi ma% R QlisB4:E OF fHatis @)épéheﬁ?cnﬂg" inftial sympton.ls of

entiron o e di sease, an stimul ation
of effector ceII i muni ty agghnst the disease.




10

15

20

25

30

25 The present invention includes the delivery of a
conposition or vaccine of the invention to an ani nal.
wOltees/@dpasni st rati on process can be perfornmed eeiisseosRB7499
in vivo. Ex vivo admnistration refers to perfornlng
part of the regulatory step outside, of kﬂ
a gliferselShezmpavtivi BeamPHOTa? CRPSUNY VRAGINGH rﬁmt““ng an
aﬂﬂ‘ileﬁ]&g QMdideBsedis RO éﬁfs éllcftﬁl |& infnél@e Q'édpbh@ ifi&hd Snimal by
enoved froma patient un er con Itions such that a
mylecsusg avbdrefitial om pra@etivg timgune Fewopsanlish| MaY, ¥inges fstances,
onal%‘ lgl{l a9 éé E‘b r&ftlck Sinhfd, tt 5}%188{)' £Nbverati®e or harmful immune
el 51t on of the

era esent 1 nvention can
rebpbnseet 'Dllmkedn [{“diseaspatafantq arl)’rdemnpm fromethe:pormgl Bealth of an animal

o e S A b 0 6ok

deradtiohego ﬁnfemtm Ogeint inninatioiny génetic defect, clehdiad edcurreds|but symptoms
| oaded mn& the yeast vehicle and antigen, a yeast
agdAt Yot gey ‘ﬁﬁ@ or a conposition conprising a novel

HCV fnlisk @mbpdigiesi, Bny of 18 &acines bf theyiodseitinvemtion fshadeninistered to
carrl er accordin tot

i nve t i on
i D, ot 10 gopplatiey B i oy Y6 e Btect R i OV, In
aﬁ&ﬁ‘etrte%{bgfﬁhegt tagly (o? t]&bt vaceing§ l@f ﬂ% presey invention 1p;adlﬁlﬁnst&dd to an
routes o adm nistration w e ap are
inglkvighyall jog to o pepulation ofdpdiwidnsly whe het b %‘I ’&Ee&?ea "8&‘ HCV. -
shﬁn iﬁtﬁwﬂﬁl@it\.é et ﬁiém‘a& pblisxﬁakﬁ@l adehﬁﬁedad%tmgﬁﬂnb!s ﬁﬁ‘ HC‘ﬁ fgkketion than,
e targe

cell population or tissyue, Prefe
fmmb, Gt wermeh P eve] RRVERGN G adividpals. 5 St Bfpulations can be
lgﬂat{yo thﬂ 9511'5 1R OEbES EhBddiféht, any of the vaccines of the
erltonea a n1n|strat|on i ntranuscul ar

aedcnt rinentiert isopiministeredriockay iadiwidpals ot tor anyppopulation of individuals,
intraco d fected
TegaTAless g{t& e rﬁ@&é&&é@%&e‘a@o% éd%{ ﬁ%ﬁ&@%téb?f;tg’ 18vecoming infecte

vwithlCV aneous admi ni stration, transdermal delivery,
intratracheal adm nistr b
o e SR  h RE IBE e o i

the krfethé@ Néfr ihe Urevenia dhvientics, rmdferabiy pmdwbsatal wssul{ evlgch can include
aerosol)

a&wﬁ}on q ﬁlger (g%‘rggeg eagn IJ? ctloxb 8# ?’Qﬁ%# Qﬁrﬂel n Ing tglro d @aﬁ manifestation

of FRr B@AR, dliﬁmﬂftmﬁ of Rt dihey pre%nﬁoﬂ ior eldnwatmp efh |sem>ndary disease
a tissue. Part|cularI¥ greferre rout es o& of the disease, and
resyltingi S alhP oPFCHBEnCR 9L A cPTIFATY  diFaTH pESVeRtion

shiRhlAREEH dfRBB8Adell ﬁﬂhﬁa&t? apeaute disedseader mal

I ntranodal , intranmuscul ar transder mal , E Ied,v ine of the
intr ghgg)gqsentdpgﬂntmql ipgludes lﬂleapehveﬁftp g“,cp}né:ml gn or vacc

xh\réhﬁ&ﬁo%ﬁ'aﬁ%mal afigk ddMihi@gaion plocesskak E@pﬁfo&dnedial ViVEoyin vivo. Ex

can 1 nclude iIntradennal, |ntranuscu ar,

wmt adapmstmu@n eefbrs tp rpplffarpné& pait of the SegRIIRTY iR uyside of the patient,
8 éa\c/l&tgﬂﬁ's? g%’%&ﬁ: ﬁ&E rﬂr@éentcﬁ‘k&ﬁfoﬁrtoa@ Gopaaan of cells

Refer rou |very can include ear
(derapitic clis) rrana@dl fratela peéqeyt wiar ponditione suehs tiatip gigest gpbicle and

rana & er c
sl 10yaf dith Juf 6ol M Pl 08 L g RS Vi Bbrapent
oah@esm@ pﬁthflereaedt invemipneh fhedstusted rid ar patient, ton @dpinistered to a

(see,, for &? rlblln et al., Proc. Natl.
DAESRY, bYSEY U8 PRSI 1905 which 9

i ncor por at ed hereln by reference in its entirety).
For exanple, in one enbodi nent, a conposition or
vacci ne of the invention cagbe fornmulated into a
conposition suitable for nebulized delivery using a
sui table 25 inhal ati on device or nebulizer. Oal
delivery can include solids and |liquids that can be
taken through the nmouth, and is useful in the
devel opnent of nucosal immunity and since
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conposi tions conprising yeast vehicles can be easily
prepared for oral delivery, for exanple, as tablets

wo%ooGakey! €s, as well as being formulated intg i@@ﬂm@&ﬁaw

beverage products. O her routes of adntnlstratl
t hat du%gwe q#cosal I nmunity. are ful é n the
treat fulop; 4 4 VTIPS CF PegppoSiiap ety e?‘HEt%PGE Toaded with

the geashivelicle amd ﬁlﬁlietli NByeast hicRIBIGHRU bk compdﬁtfoﬂrb%ﬁ@hsmg a novel

er. i nhal at or rect al subcutaneous t opi cal ,
B Eistor ip iy o 4 . RpBAAT S § Gaitiss Acosraing g the present

BO&HI0R A48 BS syehlib/ IR A3d/6PFroxihidl RNBe RIERAH STRIY talet site (e.g.,

any of the above-identified nmethods, the vaccine is

neah Haqrk - The prsfeprd rquiesnt rgminisiratiomwill be ppparest fecthose of skill in
eehadigrMding bi %evﬁgé; bP BordRi At 3 o}ﬁ&%ﬁﬁg d2Vreatdd, tﬁe antigen used,

parenteral route adm ni strati anot

2495 thertarget cell pepulationion dissugr Prefarred austhods Q%Qﬂndalﬁmmmnplude, but
&€ hbﬁﬂtcd@%ﬂ%ﬁ&ﬁ%ﬂnﬂﬂ]ﬁfﬁbﬂ ifftrape é?ay gﬁﬁlﬁl ‘?rtatton intramuscular

expressing the fusion 5 prot€in |s Lver
aflenistratios, dairdnoddr aldamnsmhalgesntmcomnw aldmnmmmm n ittremrterial

r ni.ng, i he
é\;g‘ A C attlbﬁ X%%I éslsnit(% ?%gﬁwgﬁ’t % CH aneoug nini Sq¥ E]rog d hiagsdermal
dehﬁer&n | tm‘atracheal 0 rmlnamptm:tmn of subbutaneeﬁb odtminidtratibd)e intraarticular

endritic cel he yeast vehi.c has, been
SRR ey il ARl bR (s o rrosghe fraernil,
intraspinalc itraeculas, @l intraviasd]l petald pulmondrh atimpastiation, IMpeittion of a

I not spe e VaCCI .i dm is ered
e dired 5Hep s 55 el Potime Fpten Srpdminiseation
mﬂu@ntmmenm m&ﬁ;&ﬁﬁdn\éﬂ ﬁﬁﬂﬁtﬁhe‘éﬁsf aitta@érmal, Ghtemedal (intr@nuscular,
rgg %tlflil g? a VaCC| or tner apeutl C COTT]DOSl tion in
TR © ﬁ’b‘FaP &, Indraprfigipre inffagrnial, and intraspinal.
Hapsnevid t dliSerNéhn NREIaGe DltradehHal)l ifikriAdscRar, tlﬁﬁe{peﬁﬁfﬁéalt utttgpleural
elicjtation of an inmune response in an ani mal

IHEFPUIN IR e HEBVEPUS StRITRNeNYS, abial cathgter @daflenftllcéibetét routes Aural
Ry 36 ifiehd® ehP dfipS SAREnaRd1 (el tcbu? @ncnﬁteexto%é W% o2 Antranasal

that" the animal is protected fro di sease.

igpgtions yudedntraggular deliverrwar inslude ﬁyeut;omse tz%quoh €nhalationpydelivery can
2B e %grr[g(tnﬁ[ggs Iﬂ%% Ehgdg d@dlin bR sé%a'f % 'ef:ﬂl!l Str%lﬁ‘lg?tsﬁ Proc.

Such or exanp erntnd

Natls diaga Scir B54489:3193- 1428092, “(hnches mCDIpnramdtlge}elmhydreference in
Or S £ | ccorda

SR Bl U LA BTGP0 venin
cgi be ﬁosmslatdrbsmo tah admpapitioR Gsuitatpa bre nebiulizddi delivelygusintg a suitable

BRI e RPES bkl ) BERRRIGE sbelpasdh Ahg HACEF et can ve
tgken itocughDbs ewuthammdvia Iu;efrilap ehwktemgopmm of hicekab RafighityGind since
condi,ti on bei.ng tre For [
cERBUoHE HPPHAGS NG \FUieles gon D4 BRLY PR T ol divery, for
eﬁr@ﬂlo? €Nds taBIéfsnbﬂ OdpsilSs, lfafsoﬁbllibg lHem% ti‘brrihQEteB gn?bﬂiéﬁ &dxbeverage
east val ents  per. kil ogram body. weig
PERdugthe ?ﬂe NNES R? B‘gpﬁﬁﬁ%‘m thatapodulate mpcoselmpBRity amseftﬂnm the

tx@at&'éntpéﬁt‘nﬁil el tRNE O Gu bk Mutest iASudEL Bohclif! intra@&al Qﬁtﬁzmuscular
.are not adjusted for weight of the organism In th
intrenesal, Rihst nhglatery @ffcéahoﬁ@belt@@mss, Si’@b?g]t trgnsdeiaad \@gmph@d urethral
rfk&gsent invention is fromabout 1 x 104 to about 1 x
109 yeast cells per dose. Mire preferably, a single
dose of a yeast vehicle

—

ped
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of the present invention is fromabout 0.1 Y. U (1 x
106 cells) to about 100 Y.U. (1 x 109 cells) per dose

wWd 200604490€r organi sm, including any interim Wszb(ggmmgg

increnents of 0.1 x 106 30 cells (i.e., 1.1 x 106
x 106, 1.3 x 106. . This raﬁge of doses .g
ef f clat pye|epnbodisgnt mf aapyy ob rtepa #Payeridentifisy we ‘the vaceine i

adrl agag]écﬁ:lg ;l%@errggrgaw dhn gUﬂ@lﬂﬁﬂbo@frﬁeﬂt W@Jﬁc&xﬂ&s‘é&%ﬁhd@&ed by

t he yeast vehicle and
a gratdntpea] fonteoof adbmidistration. c & lyst aupthpr enehodisgpnt | hey| vacHes @lrther

e IS b BeAORSEL P RUAL i b b e

pﬂlteim ts défivered @6dendrititrdetls or medrophagesrexividianil shareirpiae dendritic cell

dmnistratiaon. Prefera fA¥ini

oﬁﬁlﬁfff)ph.flg% cqnfgning the st Vg%%le e%ggi‘%t%ﬂ%glﬁi 5? ?isr per stered to
t]ierbuixhrﬂald Ualone &@{d:cmilﬂ‘ this thoﬁmlleat;ltye ﬂmdrltlabdhbr the)yem@ehlde has
aoth itic ce er _in

sheedioanieoas e arfeiC ool foneet epe b atlifiped ass
tﬂefﬁb@ﬁﬁd QiccaRd B G@vtlicr Slspect thé vatdheis ednimistegdde adl @ sgophylactic
fromabout 0.01 mcrogramx kilogram1l and about 10
V#GCie gram x kil ogram 1 body weight of an animal. A

DI e ARERERE M8 0ihe | preleft dRSRI] aaNe f@ adfiistiasion protocol (e,
bet ween about 1 m crogram X kilo ram'’

d .about
agministeyingnd wasdineodt ﬁﬁape%d‘g‘f’%’&%’ﬁ Wgp SHeckth FFEP““)AHOmPnS@S
Ya%fé db¢ ar%@cfeﬁ h@Fho&dsFhemBREBHA thatteARaR LHERTHT dfdSmmune
et ween about m crogram x kil ogram _and about .7
1¢spONSE g @M malltb?ngW mm/orv@néﬁpn,o?f thet 157 migk of spptegting a
dg\é?sg o bt B%Eé'rﬁﬂy S B @e %ﬁ*ral 2f protctB@ BB RO BREAsS EBffective

ween a m'crogram X Il ogr anms and about 5
dosd pargmauarsxcam lbeogaannnedowg/\megmis stendgsd amitheaprt for a particular

t I t
By 8 oy TR P Bl YeEBhatitn S npiiliacs, sids effects
(iR rukicy)nand btogreasmrxorl«regrcagroarmf distpsely wei ght of an

an F’ﬁ‘b?"cﬁ‘éﬁ“i@e ﬁ’ng? g}l% 1..t *nvpr‘i.{ an a\./ Shﬁglel%émgleatfor §i% is a dose that is

Se o
c@ﬁHEIH ofSéRithgtanentgambspedifi€) iimise respmeginom snitkél \o@,qnaaﬁnmlstered

and about 10 mcrq am x kil og
GBAPRANOT 165 SEA BYGHE (% RV PR oL oK BEag upon 88 dicac
or BeRdtied %emg ltreate®0 Fob ‘exahplé, mma@mw{mbnt;mnglbtdosm of a yeast

f d
L ch PO LS S 195§ WD PR
p@f‘ kilbPAMNBodySRBISMSEr BE drfMitae baingeidniinistéres the1Semposition. In a

agal nst a partlcular antigen or antl e

. 20 .
pBbrbmbasmon ARt E Ut B o AP AL 305 R of g rganism.
15 f€ Eﬁ‘%o%ﬁ@rﬁsa ahdié HosE Rea 9édstiehitle ofaREhient ditiof is frdin about 1

one enmn an adm ni stration schedule is one in
anHI* echatioud maaomast cellspey deset dlozpprgferably, 2 piypledose el ayepst vehicle

o%%'e a%r%ée%p&%erﬁ{ nds ﬁgﬁml% td PQI?e(rb 1 KhoRey webaRto®l. e x 10°

I'smis adn ni st ere from about one’to about 4 6
obllsmﬁr dmr(l &, pérroegapism),cdcluding peyinggsisy dlose] inpiperementg of 0.1 x 10
cieﬁ%éﬁt’l olnx é/ 2 x2§)6|1n3 gqﬁhget’ﬂl?sdra % e S s B 60 kfrectively used in

C|nes an rapeutl COﬂpOSItIOﬂS can

209 orgadizinifahe sied utcmdmglmmé mankeysyldinmegs,&tey vert ebrat e,

?Pgs L) u'v%{x% Oq%%ﬁwﬁ%%&ogm %?el ye\égt{ e?x?él@tcu?d antigen into

&h&ﬁfﬁ! &‘Hs, d ?x‘éﬁ:ﬁ%& sinple\d0sd Ok vatoie of dregstsent jnedmion is from about
Li vestock i nclude manmal s to be consuned or that

produce useful products 45

L]
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(e.g., sheep for wool production). Preferred manmmal s
to protect include humans, dogs, 30 cats, mce, rats,

Wo%@ﬁt/(ﬁwz%heep’ cattle, horses and pigs, with Pﬁm%omsmw
e

berng particularly preferred. According to

esept i.nventi the term"patient" or "subject" can
(gé Xﬁ@eg" ghout ‘&‘L’é 8&. (E?ég%ﬁifyceélﬁ Pereindividael nes admizisgatigne Rrefsfably, a
singlt &6 @SéorE abddt QXS a4y ' - t
asglbdgécri bed aher ein. 46 V%%ZGSJE é?ﬁo‘%ﬁwspé_ﬁfﬁ%%ﬂ’ and more
PEPRLI X pheat n 40” t dbguad @y 1 dengviticraels perdivitnedl ei ¢
Aci d WRInRaHR8ine @(Hﬁbl‘gl% d fistoh Bl Pgttﬁg gx%éﬁ? Bivetonai®a carrier, a

present invention includes an iso proteln, ,
Regfpied single deseys GemisheutiOsl| miceagreoy s ikilogrpmitad bout 10 milligram x
1S8R Sda {r@/a:ﬁiﬁ-' e 1 NG :&la0e -
Al 'so incl gde_ Int eqﬂﬁiaesrxleﬁ%ri S%ﬁ?‘?%iﬁg gtragsei(g) GE&t comprises
hetwden jabow di microgtagrx kidogrami C enti abgubl Gamilligrhmswidlogram™ body weight

I i NS, [ -el.c .aci d nol ecul es.
R eflafifl. ALGEATROAMLEAUPHEIE 988 & ofl Ru PifBusss petween about
micwgeims kilegrain € end shoan i miltigtany skildgreeh UBbdyovalgHt @l an animal, An
tfhat Sin%genéai n.or are transfect ed/transflé)rrred

["el

oY R s ot bl e e ity oo e 1A 10 mlerogram

kilugrami” cand caboutrioméltigtheisk. kilrans b dodyeweipht ofl £ SHARC A t@rticularly
an. i?s%fl.lg%eg?fprgtei n gr Igorké% ?ﬁﬁ\tvl de in the present 10 ,
pfeferisi RIS lorEiof A asnh porbprisopa pchbep G 1 mifigraghx Kilogram! and
abm!l:mmgramr)liq Himgrl efni']aﬁcﬁ@lf Weiglﬁcdh I&hrbinimél,oﬂftﬁl\sfb APhdeaNAl delivered by
epi tope, . or honpl ogue of su pr ot ei ns. re
2608 1%?’8% Igﬁmcgﬁﬂwg_fﬂ?%éamg rd9peftriin agert 6PIAPIAYS bEwespeabout 0.1
nfilegant x kilopedh! M aboit W MicRipRinDx (i10EhMdibB8y Reight of an animal, if
ol ypeptide or peptide) that has been renpved from
the agentdy ﬁ‘?l‘é(Freijrpi‘rF’_étiEFa](lY-. e., that has been subject to
humamg ¥R Ro#H 'BbdsBM) of A thefdButlcNGnifdSitiBA Mabd gtlﬂ_l%‘gerabl af]ministered
proteins, partially purified proteins, rec I nantly
whsn dhe, SumBERe FRsRAnss AgRinshitke antizemdes sraned, oppodersied to provide an
. 1t o] . ) "y " ot ..
RN Bonet OF LA pEmo e bl sesh 8L PBiler 58E% Hknigent
Booster j cad . bepadspipistgtsidyfrom rabosol aweelts tprseveralnyeafs aftee the original

. ' i roduced reconhinantly. .Accordin
B8 R3kol NS Ll AU EER RBLAE b e sABAR HeFn
1ant’ ‘torabaut 5 onl0’ yeast &xdl aquivelentatof p chapesitival per kg body weight of the

ticularly wth regard to th . . .
R p 4 it FRE Sne 9 bl 4 mes oxes e gerind.af o abon
1 26bnfir totabouwt$ mamthgor t i ons t hereof (or nucleic acid
seq erein. As .used. herein, the term

es thd sg: i bed e
* hort e, Ehod & e Bset v o Veeeines sad theragensic cgmppsifinns can be
adhiin ist _tbéediiof drfrnal, ﬁlﬁmﬂing dﬁ?tvtéftéﬂritty, aﬂcpa&'alidg[h{@lyptb%girﬁbrﬁﬂer of the
ide (i.e., the "prototype" or "wld- e" .
VBRGuf ek, Mirimah. el CRoH o et Fedenty, ivestock and
dQBEHE DEBILINEAbR ifcl@fe RARAIL R bdUdhsutiHdoR thaf?lioaﬁ&i W3sfuf H8ducts
basi c protein and side chain structure of the

(Crgeet e £ R PFIIUFHPTY. o Pt TorRdchammals Ha igetect nd pdedlenmaney dogs,
cal, 6] ratd, Tohi§UsHep, GRRNGB6Red AndPsOlvith HuilinS R ﬁeﬁﬁ&larly

side chaing, changes one or a few anino acids,

prefeaedaAseprding orthepresepiinyention, the g Spasignty or Lsubjectd bant heeused to
. _ i de). i : ot : _

BBl aimal 8Ly B uliRTBE D PRAO Uy BURCH) bR troatmen
asgieshribed héreior  deri vati zati ons, including but not

limted to: nethylation, glycosylation,

phosphoryl ati on, acetylations mnyristoylation,

prenyl ation, palmtation,




30 am dation and/or addition of glycosyl phosphati dyl

i nositol. A honol ogue can have either enhanced,
WQRI/M48%d, or substantially sinilar properti GCTAES2005/037499

conpared to the naturally occurrlng protein or

19908 Plio/ 2 DRIR! S5, 580 AELHIS, PR AOON St of a
PO . Honol ogues can

be pAndbhae atmbedm@nt of hthe qpme&nk roventiom intledear an f isolated 7protein,

f~S9"'r"-"! KP4" z1T4"S ?.rv5 v
sppbng R e Rolsied g pfolie eqmerisntgn’ BOV digor(e) ap §eseribod
heRO6/ NldaHhedéd ih/the) 1&3%5{119&17&69 Qre ikdistepiibic adidmotecules encoding
pr ot e i ncl. udin ed to, direct

5 it Pl PITRSS, GoRbRSL I REIEH, S anglegiles, GBBTRg ycleic aid

&L WRhdRk Nencéliifee GlichPprdteitis) afd REINE 8idS veddbrs, R iutlinga¥itad N&ctor, that
e nucl eic acid seguence_encqdi ng .the protein using

CPRIRI AT AT (ti@nsteqteddisanstogped: with #¢th pleiey dimlF ﬁu@sm%bmant

nafiERatidniidamsor targeted nutagenesis. 5 The mi ni mum

size of a_protein_and/or a honol ogue or fragnment or
ot heAs pised iherein, tfreasy tofant inelated gsepin ornpliRapEde i th ﬁresent
asgi e t
0 EREHAPREG s tSLERE RS Tis? AR OF GAOAILY, o
confoimationa rpitoBs, dr rhoaloﬂqwc ®f spehopwetainsor Mogg lpecifically, an isolated
o)
p\%?qg? oa%%é ag & etﬂ?e%eﬁtr}f(n\geﬂg&p o ﬁ%teﬁis 1}@(1)1% i ggf%?lh%bﬁa& Jnrbeptlde)
that dme riteen nvmonadofnomgtsanamhwhabﬁm &aiahasn beeac ubgect o human
en at I 0 ] i N .

p%iaﬂf)lé)a%}d caaBou% %ﬁpﬁ% gogeéxgsd ﬂf’%lﬁ'ffl eﬂsprbtgm's er@&}:ﬂbmanﬂy
15 plr(ﬁﬁ&td potRits, M swthmcallg{qxr@tkwempﬂo’&ngl for emmpib | Azsamich, "isolated"

JETR N SN T Y e

pasibid Sofl the |p@é§€ﬁthmvﬁﬁ1oﬁt1s |p&ﬁﬁbedafb@bthbﬁhé}ﬁlya mAleordiag ds the present
| engt h, ratlgaé1 hoyt 150, a aCIdﬁalnlderu%han bl
igyentign, | thes termp o FROMHARNGR] 75 aéP‘& %thnn 3% rPgt HS© ghangeanly,

phRRGhrIRRA redli moma&iﬁ%ohﬂﬁmhﬁﬁ&{shw 0k aind @3RI sequence of
about 250 am no acids in 15 length,, or_at.|east about

20 pogeinsen Rostions theteof (prEslgie Aeid SR SEFLSHREIFIS50 am no
aci dggiyBed l!le'?é'iﬁ’ttﬁe tefth "Bimdi6aRt isARetio HRP tPA bR 6} piptilldwhich
| ength, or at |east about 450 anino acids in |ength, |
differs, frofmea setuealy AcCBTRE AFAIHD OR eeRiide (e BRJPrPtotpRe” AT "Wild-type
pkﬁaﬁi bg@gﬂ x n@g@ﬁgﬂ(ﬁo é; tolaﬁx'e qﬁtuhﬁﬁ dc3gh E gr&émaclirnﬂegﬁ&t but which
nhadntgin$ thedtasie protéin andrpide chain @lglcaml Ofﬁbe tnehlraﬁhf qegiying form Such
r t.he [ f
25 R Dl R Tl BRI WD Ly il LSRR i
changjes) ngeor aifawvingne amds,egdu@ng delgthns de.g9,a trmyeated 2@ysion of the

pﬁqtglgtolr gg%tiqeél ms?ruo%%artdz% H§ %“u%io chéng'eé 351@&{%1&3&1&%9 of one or a

:wWOﬁ@hﬂ mnMMhaﬁmﬂhaﬂbmmmﬁmn daciuding [tutienod Ipmitdd ¢ methylation,

RSl SRS, 2B, ShroBhSho S50ty utmimion,

30 aBfi@Hi6h And/Bt étﬁiltﬁﬂcﬂﬂgl}iw IphoSiati®y Gos{tél. A homologtid can have either
protej n_sequence),

ire 25 Preferred fusi
ephasced, rdscreasedr @F ﬁ@b%mﬁhfaé W@Eéﬁ?pmeqﬁ PP mﬁ‘@ naturally
oebiri Fd't‘ﬁn fod Septide. PAChGIAISgUE Rh lihélEde Qlf—‘hgérﬁ'st of a protein or an

Exenpl ary fusion proteins enconpassed by the Epesent
anfagenistiob p prateie Hemolopepscan bespraduced viing wghlmm«ﬁ Qi the art for

consi sting essentially of, or consisting of, and
am no aci d sequence sel ect ecd% r om SEQ I D NO 2, SEQID
NGO 4, SEQ ID NO 6, SEQ ID
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NO 8, SEQ IDNO 12, SEQ IDNG 14, SEQ IDNO 16 AND SEQ I D
NGO 18. Ot her fusion 30 protein sequences will be
wo2pgaens t o those of skill in the art given pPOEUS2005/037499
gui dance provided herein, since various HCV prot ein
sequences are well-known in the art, The e tt lated,
ihe prodvtion ot BrosinsiiIRdiEE SUwey e 9, Gireet PpATiSARQH e the isolate

na&?ﬁﬁrr 60%\13?1 | pr&ORS biRdt Pebt&R SPithdsRl by nfllifications a6 Shesfmdlﬁjc acid

a nuc c acid sequence encodi ng any of th WO
se@06y entading RETiisEE, O3 Frrowle, Llassio pr ﬁgpcgplgp'ﬂ)g %NA techniques

mutaget rdance with the present
toeﬁg/en%nlagg I?%EéltéshoTa %c%ﬁucl eic acid nolecule is q%} .
nuc Tk aniaivinon sizk of alprottinzndion s h@é@ipgrlé 0D Fagmen $, qtheg portion
HhE G
th?fﬁ?# %ﬁ{hgtqr&?;ﬁx}t qun!gorl;] is &xﬁ gﬁé m!hgl éu sﬁfﬁﬂlﬁlgtto hevethEBBquisite

genonme or

bi6logioAMBHVIEy, Suvhves isering Iae am aatigen(s) mndnumgg&q) in: 2 ifesignopratgin or
In natu

i SO
N ot S e T e
rgﬁﬁl of IBEpre i&df mzdnﬁdn ishati leaétrablout Stagind dvads in feagirpreat dgagt about 25
oes not .include an Qr, a -
e Sl RSSOl SN 6 s g
adid} ulq ?e:rjlgﬂleor a?‘[ba!st%.%tﬁtSQ dtlnﬂtd)@giﬂb (31} llaﬁgthi, or anleast ethomt ESaummo acids in
I ncl udé a gene. i sol at ed nucleic
lniibl okt g P SHID 108 5 IEREIOY 8 o RN GS GDs Bids in.
leB%gt o Gk Qﬁ)ui 89(5" algﬁfaeacufal-i% ldngtHhef ai Radtubles 175 teammo acids in
regi on and reguj atory re s .a
lengthholt ﬁée@é akout B0Q amioAgHistR Sevigfh, Qg Eﬂaﬁt@?‘@f@ afiiino acids in

1e¥l§th“5€‘£t 1¥astg @lo@ am%eacﬁﬂnﬁ 16130 BR8P TERst aBButi 350! autinel acids in
clieic acld nolecul e can al so include a

lengﬂhj et gt least dbae 40@ awénof 4cgjf$k1§dqu§h a’éleastgtbgl?chég%ammo acids in
leg {jgrr t},]lre]:%est gbou? 360 Anido Ild%%? qg{}%ﬁ )or 2B (it dboures 50Numeih€ iacids in

not ~ nor nma t he speC|f|ed nucl ei c
leagthgl ofs @igleest about 600 raating em@a indlengtiheandrsg| g dgny length between 8

Sequen %A (%Otéatfﬁw & an tlifl oF BleChiifRiof e 'fﬁ‘lﬂéﬁ of a

erlvatlves of ‘el ther

c&hblﬁ’&ﬂfbn((ﬂ‘ pg)tems:@WlonAﬂtetwﬂg)hlmgg, mpﬁhcé@@tegm({p g4 8 9, 10,...25,
2%81318%,?]16)()'3:.C d 1§ ﬁnﬁrl j&ﬁ) re??:h%{‘l% chtitclcﬁel tﬁ@lmaxxmum size of

rase eic acid
SBBYRGIER in BHat 168 bidtein 6a’hf1ﬁ¢18det@olrd1m1 of eqmmcga fuﬁctlonal domain, ora

l'eotid the t
b&ﬁgy‘gﬁgl@gﬁe gg “B‘%@dﬁ? eé;? é%écﬁ)g on gotluﬁ Gl . profein é\}nﬂs additional
sé Reqt.g., B%S%nfliﬂ&leﬁls uafidel] ihdekieadll e, or a nucl e| c acid

guence, being cap e of encodin ot gi
donmPrplateddogrcaeis a9spikis a HPresat i eBlioh Befode A3t e fuson
p?(ﬁélgs dRbSsd hEre ExBRpRIeHSioh ﬂowﬂﬁlﬁlbm&sedrbymhme@nt invention
usi ng reconbi nant techno ogs e. g % YITBLAS&: o of and
mﬂwderthoa@a’@slp@ PrQLEMTRYOIBRASNGF PONst g’&é essEntfallyi ST gyrsIsting
ug&‘Le SURE E?léétéd b GRS SINOME [SEEITRNOM, IHGRIDI NEs6, SEQ ID

At ur nucl ei ¢ aci d _nol ecul es
N@t@;mmmm@w RO SHQ 1D NG CoAD) Stpan G118, Ol oson
al.l.e V& aﬁﬂﬂ &1 BUBE 84 Givakitke guidance provided
pﬁ?}?&@u‘ﬂumwsrﬁ g/tnb?c n%%?%g%algédéfs have beeggll nser{g‘:ed

HRkE kinde var&ubHCMprOtem sequenives arejwalldmowd in iegtich a

manneyr that such fshC S he Asgbned rising,
effeiﬁ1 E;F%flén?\veﬂgo osougltg ?& a%,;q}\ﬁ?fgtt%elt‘lns encoded by
doHE B F%s@@tﬂl}hsﬁw &gnm)lg heiv2 nbelein acrsﬁ ssquence ¢n¢aqing any of the
detail above. A nucleic acid nol ecul e honol ogue can be
produced using a nunber of nag hods

1

()

a.

.q




10

15

20

25

30

30 known to those skilled in the art (see, for
exanpl e, Sanbrook et al., Ml ecular Coning: A
wo-2desoawey y Manual , Col d Sprl ng Harbor Labs Prgssusi0s/037499

(1989)). For exanple nucl eic acid nol ecul es can ﬁa
nodi fi ed using a variety of techniques including, but
fusion proteins eldscribed hebias sincacvotdangenwith thet presemt investionn@n isolated

oI R By 4 S

mdteanm ealthat rhaaﬂamzmubmt & humire manipolation)p fte aatugal trgilien being the
duce tatl | ct nz a

SRS TRy BMBRR (04 Fplee i Bl RAUARAE B s such

"ifdlagdreddes noPifessarilyl refléct akd émelﬁl’td/vmlchmhb agelpiesicsl mblecule has

sel ected.r |ons f nucl aC| u nt hesi s
besp P&Pﬁ@@ﬁu @ls%f?sotﬁat s ngiegule ?d laéf{l}‘?% it gehome G aentire
clEbMU§Ind iQ whitshi thénucRiddexd Mbﬁmﬂé isToglden aatfreadindsolated nucleic acid

nmol ecul es and conbi nations there

0 Nugl ei ¢c. aci.d .
pFile G mRBD? e AP A HLOR S BTG RO RER f fgn s ot
ik r.él tio2d dAtmhRbfie At Sldd¥s SichQRR, et faHer iltfudes Aot doding region
the protein encoded by the nuclelc acid and

m@gumozsafqg@ﬁs arsediatad Withdbe gqse. e additippl (gﬁxgﬁsr{gq{tare Raturally
Jﬁ#ﬁloﬁ' fhe 3ahd ARIREME RNPEASRE MiciticiddR] RBILHIO B AlsOTinclude a

e present 1nvention 1s a nolecule that can include

 speeifled awtleionecidotquanse fankedby (g6 iatiths éq@éin‘%éhee’n epdiphige Semlence)

adiiford Pguccfﬁglc g{ﬁ Subt'sd A& an?l% } Agnid@s Q#écﬁfe‘a {WeleRl tid sequence in

opér a d to at st one o
natumn(ssr, |hptercjxvgousa sequerices)e glselated nualsigtricéd Wleﬁﬂlﬁe@tllm@‘ll% DNA,

RAOISE WA B RRRAb e 08 D) B AT TARE SRSl e

phﬂasbﬂ'xmblmaamdjmnhblﬂd'L@mhanlp mﬁm o fthe plyslealslwbwt 4eéd molecule and

si ca| ucl ei,c aci d,mol ecul e.an S
ﬂ% aseq H‘g@ﬁ agd sﬁ‘ﬂeﬂ‘ff LR AN S fegs? éhteh8‘§%sz<;el‘§j]eu(gfnc:ei%"((\j{;l&!scon the
nidléik @@Iﬁlnﬁiﬂ&um’lthb @0 phiatesican becusdd mérehaugen,bly, bepediBlly with respect

phrases can sed in eably, .es
1§ w ies 250 TR O A AHOEG g, b cag e Seflibgp grotin
0§&gﬁﬁﬂggamBQMﬂg capable of encoding a protein. In
addi tion, the phrase _"recgnbi nant | ecul e" rlnar

- ef cPe iy FsalErd e oI Taele FanEatt i prcuced

uglﬁ% Fecol ﬂbﬁﬁﬁmNﬁttb&Bol%gﬂ td.2l pcﬁﬁﬁé@&ﬂtamh‘d&ct@ﬁ l’QP(DR) aifiglification,
erC’Iangea y W th rase nucl e

cloping} o ehemiga] sspthiess. a@ﬁhﬁﬂ §P@?‘é geid 6“05‘??“%5 P}?S{de nyigrahnucleic acid
rr{o(fgc‘a LR RIm bt th@re@? H&ld@igeﬁﬁ’cl Bt liffbddEBatdal allelic variants and

reconpbl nant vector, IS any nucl eic acid

nwifiednougleie ygsidc a'llql?’u&s hlet @’h@hog‘éﬁ!@hé@q byec beenyjinseried, sdeleted,
ﬁ:gi?élgtq VELYr ol He8dn ts? oo {Mhanted thAt s6ch %U&xhi@étfbn@ i‘di'rlde the desired

€ encodi ng usi on rot eln o
etfaste Protein homblogtIBSI(sg ., Drobei @c@d@w@bﬁkﬁgcﬁéwm@gng) thave been

r odu the fusion protein, and which is capable
dg‘f’“ssﬁfg ‘@g’}l &% ® he nucleic acid nolecule into a host

cel | Aapiviclhdid mcﬂbchhdxomomm fcan he prodiread. usﬁt'g Soethbex of methods

e LGSR L e SRR o 08 OB 4

LABbREH) Fankel, 00ld SyEREtabirLabs Phess (EIBOYT . FoFhemample; nucleic acid

e Ao e hl ute Do) S0 BN NOELE JO et tiitd to

cla§s1@ ith, ﬁes1sofec1§mﬁﬂe§‘%ﬁa GeconfBRfaRNTDINI '?échﬂi@ﬁéso kGchCasitadirected
used I n l'oni ng, sequencing, and/or otherw se

mani pul at| ng of nucl ei c aci dygol ecul es, and can be
used in delivery of such
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30 nol ecules (e.g., as in a DNA vaccine or a viral
vector - based vacci ne). Reconbi nant vectors are

Wo%fsf/(ﬁafz?' y used in the expression of nuclei CP@'P/bQ2005/037499

ecu and can also be referred to as expressi
vect or s. Ereferred reconbi nant vectors are capable of

BRPBGOUR Sheical drepiment ofg mislsfecasidmolsenle toiafiyce mygationyygestriction
éi@?gé QfeA0d JPCal Nkl Qi B44ht, ightin 'o? %@menﬁ{f& fragments, PCR

cul e of the present invention, nucleic acid
amenldicefionsnd/or mytseenesis wé sgleqted tesions of ©rynleie 8¢id seaneraeo symthesis
&'Qﬂfg@ihd%leﬁﬁder Ba AHdigah {bi Yl Co%fo'ﬂgﬁafo "ol NS ke | 0P Rucleic

control sequences, trans sequences,
astd glolpsules and: gpmbiastions, thereof.  dDinbleic acggmoéﬁcoleyhomologues can be

sofe e WP a s 1§1ct he[)gm%matﬂuﬁ ﬁ’é%cfst‘ba} %]:?ee %tfog %el fu%ntgon of the

that contro expreSS|on 0]

-

- profeiscubaicd by the maclpic esid and/brbyehybiidizatiohwithar wildtypa gene.

f th t
ol ca bttt £ Bodsi SpRiEE  SHGE piiy gt e prosent
ihvenkiea 1sta(1n¢)immlmlhamn dndludaras east phée Oﬁ?nyombreﬂ:l acRE®yednceencoding
I elL.er.s

Th h I
a orE O B3 pSRE PRIt i e yr i ofishort 8 She of any
tRasipioe controh seqaérme rcapsblec 6f éffativdly Gegiikifs @kﬁeésﬁm of the nucleic

EHEREaTILn e ot e femEeiet Tpined e Pt Bufiic cid molecule

pHIIMHE s | 10NthS Oftysiodl BRILIC RGRIS mdleBuls eiide e phrhddatnucleic acid
contrgl the i %tlatlon el ongation, and termnation

sEquepFel REEIRFISF 5  f e5Pe P JcleRBies Caribe RYclfia ans pofcsHe, the

w0 PhraSds cHEBBARRE ﬁﬁeré!{aﬁgeabf&o%eéﬁl@t wiBtPfabge®d to a nucleic acid molecule,
transcrlptlon initiatron, such as pronDter enhancer,

o5 Beigledsy acithepapense.caedugs capalde 9 Arceding SuprPight: oln addition, the phrase
"tdcBBRaAtREd1QR1eS PREaAlY Qf%gé'ﬁ%%leicr%}]djﬂgle@lﬂé/ ppe ratlve Ly Lin hnked toa

transcription control 15 sequence that can funct
trngrpiption: eqniroh saguensenept tcan i aisest intasehangeablyrwitto the phrase "nuclelc

aai?gﬁﬁéc)(ﬂe"fwmci‘fén gtkfe{d gﬂdnﬂ{ﬂl on control seguences

nown to t he art. According to
t he Prmeanhindn umi@w eeid mﬁa:uieemnludesrmscﬁmmnm vectoss windehdlis any

f ny . h by whi ch_ an exogenous nu el c
nhglelg %Frlgl g u%Pc%, %S’Pl_cg_ﬁg a ggtrar(gYogﬂ%s sequence, Which. 15 O%e&it eﬁf linked to the
isvbdtertmiclejc a.‘cafmbkeculﬂ smroﬂmg ai fogion protedd bf thd peeséret limMention, which is

B IR S OPRE AR oaEAGho e TG P LS Aebutich  chpable of
deliveing ttie huviEic adid tnicdebutt intna dibstrugltlaetardingitel tiieOpesant @fvention.

L% g S e 5 A3 3 S0) B g o

" igoladdilnusiéRtaeidEmolédutes tEbdtinsdrfed b the FBdthI0 Mheivectotisal Be bRfher RNA

descri be an _inherited change due to the acquisition of
opJoble SHRES PrAkETYRYC orFu Ryt ang praferably ig dhe prasegiingentiondna virus

oﬂr&dpﬂaéimﬁssﬁé%rﬁ!hhéht SHBRRY BRUBe Wsdd id AR LRA#ML, sequencing, and/or
‘'transfection.” 25 Therefore, transfection techni ques

ofhgprisrimanipylpting ef mepleis peir raelequies, endapest b peed) igrdelivery of such
nﬁ)liB%{HeQ &g, & HPADNRVac&he 661 Vitu v%rlﬂageldevapéﬁgz aRdWYinant vectors

el ectrogpratlon nlcr0|nject|on of e
aggdefergblyoncd infheeiprassion atinyplaic i motectles ot canGien hoypefrred to

agg)lgﬂggsgnféﬁnb fi‘r@t Prmcﬂ ec%ﬁx%ﬁa% Yediods &? gﬁ&%ﬁ@@ﬁﬁenﬁ?&lp%sged ina

esen i nven
tramsfeptddibosteell.yv i raI vector Such a vector includes a
reconbi nant
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30 nucleic acid sequence encoding a fusion protein of

the present invention that is packaged in a viral coat

that can be expressed in a host cell in an animal or
WO2006/044823af t er admini stration. A nunber of r PEIREN2ALEIST499

viral vectors can be used, |ncluding, but not limted

to, fnhf %gconﬁ?rﬁag{j m%'ﬂacﬁlll f{%gftlmpe%ﬁ}‘ﬁ I'Mrfeto acid n%ofeclules are

adenovi nses er pesvi r uses, VI ruses, adeno-
opmt%%/lmmgze 5’@5[353@20@&(&&7%9111113@ stsgulaiont sequenessssuch as

retro ruses. Part r I
w3t SRS dirafiteR cobull Sibichs ek or 6kgich, and
othief bEg&BttorM sb@ienwscﬂh@tf are oipatitle withr thgcwst dell and that gpeirol the

wel | 0 can be.sel ect .
cXiEpRion ol e e Bpepte ot et AAENECH D RSHE respmbinan
nibRicalet @ thé %ﬁdd&ﬁl iBVen€ibn eachide ntuckio adid \lﬂalécmﬂa thst are operatively

provided in "Ml ecular Biotechnol ogy, Se cand . T
R oo %, mele EROSGHAIOPASHEN SReTS BircTseey qeRri o fnked
réferls to lﬂaﬁiﬁ? a RRleiCadd 2Rculettha tﬁﬁ%dﬂpﬁbﬂ coiitroMbqilendesin a manner

| ncor por a

ed herein byreference |tablegost ceII%’l d
such. thet st melecyl rih cAPERED Ao ATRSTRRIE] £h BRISIPTRGHhCERdced or

t@ g%m 2h&stthe present invention include any ceII
that c %

e transfected or transforned, including
ani nifansqription contioh saderice are SegueRers thedniral te nytéaé@fl)elongatwn

aﬁg 'rmmdll%fpgigﬁr%ggﬁltoge p&rtlcﬁl%}ﬁ' ﬁ’r%}ta&q}alnsc}ﬂubﬁ c&ﬁroﬁﬂqﬁ&lces are

. I'n unor ce t'hat has béen
thosaﬂmf entrebiranseriptian m@upn,esygle@ REOMIEE; PRIMNPRT oARETAtPr Gpd repressor

s%cﬂ%nc%s(eﬁg Maptd Y& %Etcoﬁﬁbna C1‘?3!31 @ec@u@#&ef'lﬁ?l XE TRy 'tfah&‘ﬁph&h control

es secC 1S U or exarrp e, for
s&{iﬁﬁ&suhﬂgcaa rfumglen i1 pdaostfcelt adeopding tor the pm@ésn‘ma@n afAgvariety of

nduced by. ine or c [ ent
sl rnssPied R s e SO RO ity ALuld o &2 0T
agai Agtordihg FtEvheaprbsegemvmn,a!he cnerime“ttaasl’c@m& isctsed to refer fo any

transf ec tunor cells.. 15 The
;‘f"‘g‘ Bt sXAeGRYS F’B?le‘ﬁuﬁc’éloglgfgc‘g? 1?1 6 d a%lldgﬁp gﬁcgém acid
Iﬁ’Jl&:uld[?oéaxﬂ b epratbdt ot i amdellt heThec epa Ofrartsft&mumnténcanomc used

20, Exanpl e e foll anpl.e des
mtﬁ@h@]g@@hhéé?ylﬂ% éheo ferigy e gc’aog v&&nﬁ gf}éz r@ e?i o teléto the
tﬁ&fu@ﬁbﬂf@h@kf& ¥ RIS RS Gitd\Ricedbidl RellH srhes hlgae‘J bediériacind yeast,
G -5005 Saccharornyces cerevisiae wa g peered

argntespime sells Mowiokebial sysieas Mdsplaft SYSIEDS) the (fiHe irapyfgrmation” is
sOdd &Qscrﬂ%ginﬁ?h& l_&e"‘(ﬂiéctb %eeacﬂﬁi@ﬂi@h F ex@e‘ﬁ’&us nh¥éRic acids by

reglons enone (genotype |a, "
th¢ mu¢rnorgestiva cmd,am rag¢ iig wewlly FENORYPUSBHE tﬁ?rﬁ‘?qnf itgagsfection.

'@éref&R et %foloq{ te&ﬁucﬂx@@ﬁx'&fﬂl@ bhhgre RbPEMALd toTﬁ'ﬁnsmgraﬁ\éH @hemical

sitom protein 1s single ol ypepti de Wit h
teatrhemti afg callg periicke ébmlwedm@t,f glsetcpppwhpn,an@crpmﬁ% lipfection,

termn r n nunbering in parentheses)
%F%B?%@E?C@B‘(‘EI‘%/ p%la "ID NO2): 1) the sequence
I\/ADEABett@el ofpecombirasi xeectanussﬁﬂ o sprecorabisarmiicleic acid molecule of the
r ad ation;. 2) a 3
preshe g PR AL Sre R S R e hlRadh rocombinant
fuldleRURId R qidtice encdding a fusion protein of the present invention that is packaged in

a viral coat that can be expressed in a host cell in an animal or ex vivo after adminisiration.

A number of recombinant viral vectors can be used, including, but not limited to, those

based on alphaviruses, poxviruses, adenoviruses, herpesviruses, lentiviruses, adeno-
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resi due introduced in cloning; 4) amno acids 2 to 140

(2 to 140) of the HCV Core protein; and 5) the

sequence ED to increase the hydrophilicity of the Core
WO\2806/G4923 52 WD 2006/ 044923 PCT/ US2005/ 037499PCT/US2005/037499

Expressi on of the HCV NS3-Core fusion protein was

confirned b stern bI a f .lys fr
SO0 PRHGUIIo TG TR Ay SO T R0k VGRS pte B0 based on
addpb@alsey il ad@atalséwﬁteas;nﬁ@e C Virabvebiors SHTAbIASS génd delisdrpbde well

or HCVCore roteln ( e used for. Dprote
knpymeinthe,art dc:lc:rgEg\I g% gme r_s}ogecli ixg)san %r 5% eeprrzseﬁ;ﬂléwentlon
Af &étié%w di&us@,isﬁrml ArréftShfal Restork hﬁ e U Y Blotechnology,"

smoe@wbn,?h‘}ec'aﬁqi%%' Frriends, A @%@re%&%ifn L. Tofb, b Bs-s90,
thoSh(ié W%§m@%bﬁﬁﬁ‘h@z@1ﬂ®r@fé&h@@s an inactivated

rotei n"under the control of th
c 0 p p%ntabh chosti qglletodra@n%@tewth zupmbinant pyclsicagidmplele, ﬁccordlng

&)?ege eﬁﬁﬁpﬁﬁﬂl éﬁ %%géﬁgﬁaﬂ &PIb'é%ﬁ‘éJt&i Op tréi%ﬁ@%ncludmg

PCR in order to
algsemmnait msetch bagierizd, fungal (mdudmmqaw aqlled-n RERepbestiapiy, the host cell

e:]me nﬁnltalgcegg Eﬁégﬁ&%l dﬁuﬁ’&'t Pllti!ﬂgt'\]éaglﬂe %fe%ﬁ‘:q%m: §n|_<|1cr\e}{presses a

rame term nus (
fusiunyirsteieif thepredertr invegrtiom  Sechendellds e)se)np@ﬁe@) incthe Fxamgples section

WS PSR, St ep B 161 ABRAP Py

b2 PdELine of@bmiBositidnOofothit prdse@7inventiaR5 Qtherf vacbnges—@chmsmons

cfeiaaetro HEL el e ok o s ol oL

serine to an alanine in order to inactivate the
proteol%(tlc activjty ression

pr ot ehhfolgwing sxps 1 Eﬁ?u e Bpﬁldﬁ\? for pmgﬁsqij\ﬁ%spatmn and are

nbySRh& th IRPECRPSY of thike&tion.neat - i nacti vated G -5003
yeast. Monocl onal™ anti bodies 20 specific for HCV NS3

(Virostat) were used for protein detection (See Fig.

1A and Fig. 1B). Exanpl x3dmbleg fol | ow ng exanpl e

descri bes the engi neering of the G-5000 series

Exampledt ed HCV El -E2 fusion protein yeast vaccine of

the %&ﬁ)ﬁ?&ﬁg%XﬁF’%lk ﬁ&cﬁﬂ_&%ﬁnaﬁ%eﬁﬂgsdm -3008 ! Ltrihch®d NS3-Core

si ngl'e polypé€pti o the foll owng sequence 25
fadi@nmotein yeas gatoing of thepeeséntdnvention: o C-t er mi nus (HOV

I { -
ﬁgr g?hogﬁ 5@%% ?%%k}%%%ﬁés Cﬂ&%agn\g/%aé%ﬁke&fl g0 ﬁ%‘é& £HICV NS3
Gorepfusion protsii sdanthe comirg obthe asppenindudble atmatern CUFY. Two regions

d 6 {1
of o R s (eShef® b Hr el FDNAL WHEr IR ehe B were
agBlified BY Pﬂlinai oﬂdyxdﬁ (gg:lmhe the produnio The NSQ-CMG fasion rmwt@s is a single
C-t obi ¢ _am n t
A SRR e e R R O R
(BCYUBNpREia mumaem%aﬁtpareﬁohmee)s(mpmeméd hdrem ME\BEE) TEENO:2): 1) the
fusion protein was confirned b { analy

seenge MADT AT, B B8 FeE i pRai e eergftets 2) BRRPIRI 89 10
366115 8- 1376) of the HCV NS3 protease protein; 3) a single threonine amino acid

residue introduced in cloning; 4) amino acids 2 to 140 (2 to 140) of the HCV Core protein;

-4

and 5) the sequence ED to increase the hydrophilicity of the Core variant.
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Exanpl e 4 53 WD 20061044923 PCT/ US2005/ 037499 The
foll ow ng exanpl e describes the engi neering of the
G -5000 series TM domai n- del eted HCV NS4b f usi on

WO086/844M23y east vehicle of the present inventi ®CT/UN605/037499

NS4b protein is a single polypeptide with the
foll OWN@SE&%WHCV' KB 0ofe ﬁ{sfoﬁriﬂ&gm'\ﬁas doRRAR b}J Westem blot

?\fteiy to C-term nus_(pol ygrot ei n nunberi™n
ﬁ’&?’é‘ﬁt aalys f@m( FARPELdRted hP?é vaied SESO9D yreet. 8)M0noclona1
dntibbbies sgeifie rf@erwE?@sD ifbstaBiRA"

r ot epsonal radati o(nv g@gg?n%%vglkd%ﬁ%ﬁ?gngée Wﬁusedfor
@t%‘gqﬁc B’F( g1 epd R , 3) amino acids 177 to
Bflnd1d 888 to 1972) of HCV protein NS4b. A 107 am no

acid region corresponding to NS4b amino acids 70 to

176 (Hhegipllewing sganyple Hescribesrthe enginawring HGE-5008; mhrismtivated HCV

d to pronote cytoplasmc

lgg%g%{]%tcggﬂ&;tgé Pg%g%ﬁ%%l Expressn on of the HCV NS4b

f usi othepPbiHB ngmdszrmwés rerevisiby Wé shginctrdd 1t expredd Y6 listactivated

-lla @g@ﬁl]—%?wo&%&d& ré?:ﬁx(étrqg 8F pﬁ\ﬁf- ! ?%ﬁ%ﬁeté)erg ’cgra S(}UP] A
siwe ragmmofrthn HOV gemvale (ghaotypechy, B1JY sehiddtPNAI Waﬁc}prﬁﬁded by the

ﬁ%pel n ag %%W%#ﬂfﬁ%@é%%@g%ﬁﬁﬁ l So@%ﬁ‘%’? N§3 protein is

a smgia @obpeptide witht thel felfowikg sdbke @Mﬁnﬁtfﬁse@fmsframe from N- to C-
FRLEL TACE e B SR o 5 sz o
T T S i i
315'?189.1 B %FE’%X I,( 9@7 ﬁgﬂ) 10 fhe HCY NS3 pyeigase protein (note that the amino
R RICV ﬁdﬂfépﬁ(h@reﬁ@w 1 185 ABPERh cl(a%EQ #rden M to Qﬁ alamne in order
described in Exanple 1. In 20 the follow ng stud

t%‘ﬁB@“ﬁ%"*‘?H"?}’l}@ﬁéﬂB’ME cBy (H2d) nice were inj ect ed
subc . ﬁi‘%ﬁ‘s@dhsj)ﬂ’ el fiBy (ﬂTSSSPR%lﬁ’ Gas tcouﬁ:ﬁxex 'b&rWeﬁgH ﬁlgt :«TmaLysis of

Vi vo assays that detect uctron o en- speci
lysptes hiseryp t coppesyindyced OlBt-inactivatedpGhHead, yeast! UMomg:lonal antibodies

%i e g £ HCS N84 {%Ms&[)%éa@ﬁked?& g%ot&gq ctzt%% (g%lﬁﬁt °1’§\' o tﬁig 1B).

ne secretion protecti on PG
Exanplecnge. To support t hese studies, the follow ng

¢o2 SRR, il W% Y o SR e GO, 2R B
HCGEdiB2-fesipr m&mwagtwm&ﬂﬂﬁ pﬁeseﬁmﬁﬁﬂ&. expresses

been BRI, SR B of f iie, GoPerki ariloie ollowing sequence

elBimehd Ofirskd @ﬁﬁﬁ@a'mmam tst camm@sp(mvn & r%ﬁaﬁl th@ering in

p@%@%ﬁ% ff@nt%%% 3’3('@‘9%915 ﬁigﬁb é% sgqugnce MADEAP to impart
r@&ﬁh@%to@ét@dsﬁmﬁm ati?ﬁ\/zj\ﬁﬁn@&ﬁ@s 1 t‘obl%BQIDZOcB ‘3‘4? Jf &V protein

005-1i : 05 yeast strain expressi

p?)r MWH&‘P’@F;}‘ 9434 %4 Wd) o $ICV EarteiniELs| Cﬁp@mealrhys@mhobxc
atildo acids of E1 and 29 C-terminal hydrophobic amino acids of E2 were omitted from the

fusion protein to promote cytoplasmic accumulation in yeast.
Expression of the HCV E1/E2 fusion protein was confirmed by Western blot
analysis of lysates from copper-induced, heat-inactivated yeast (See Fig. 1C).
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54 WD 20061044923 PCT/ US2005/ 037499 " EL4- NS3:
C57BL/ 6-derived EL4 | ynphoma cells (H 2b) stably
transfected with DNA encodi ng HCV NS3. ~ A20- NS3:

wOoBA@g923er i ved A20 | ynphoma cells (11-2d) stabrgs2005/037499

transfected with DNA encoding HCV NS3. 5 ~ P815- NS3:
DBA/ 2-deri ved P815 | eukem a cells, (H.2d | y. .
tr an“élfeefekl‘é@nmammsc %@&le%m?-?@gé ngé )Gl%h@gg%lgf i} gomain-
déiét@&H@WSﬂde&Sﬁp&Ee‘iﬁQeaﬁ%ﬁéile egthb@feacr@aivaﬁms' dase
(rW-lac), HV-1 Gag ( 4} &l 1§e I\fSS%nt edin
ThiVS¢hprotet W@@fg&p%ﬂ&eﬁ@th # fQ 'ﬁ’&'“& FATRES P RETSFE0e
refl@SET P athnRe! foh RDGo URLSSSmAT (RIpPkGieni Puthbeing din Pa@ntheses)
part’icular ~ 10 experinment, femal e BALE/ ¢ and/.or
(re7Rnted hateineby SE@eID NP8 Thg senusucedADEAL tO\IbE’P%“ resistance to

pfe@g?&ﬁaﬁ%éﬂ?ﬁ% a@gaggﬂoé(cl&nl_ MViZ’toWOﬁoﬁ’H@V peotdil) NS4b, 3)

were sacrificed
apvasidd ayg tafZﬁb(l&SBeo 197 lof |H{.}\éptqtm ngb4 AdR7 @@ino acid region

cppoisO R NSO Aty b0 GEC6 ALIMP to W8S BECRAASS iltiple
suec ure medlum uppl emented with 10%
niefibtant smmmg dbmding ehsdmitted fo ppemetercytoplasnuie amumeﬂatlmmasast

\"’/‘In? r @?ﬁr %ﬁgg&i@m&% ngmxrl] arofeil% E’S WZCF%’ Wgstbrﬂ blot analysis

oflydt€@effons Peped-induce(lf hepti-nadtivated WabtSSeakig/ 132)- rW Cor e)

and yeast antigen-specific (typically G -5005) _

E i as specified. Standard assays were enployed to
eval ¥R SlloWingEampRiRRGDes hotedlinel plknymambmogm stdieatin grice using

5005 and ded_| yoph i f
s G300yt WieITy o REed T BB, ot FOFoear 0, Rpfing FOV

aﬁtY 08 qm&%erﬁéi@%ﬁﬁm@m' oying 51Cr-1abel ed target 20
uan

: ification of cyto Crelon
pr ot @HP%CW@ﬁoif Snesrevers| Xeésﬁ g@gs% sfyargptaigd ﬁng-BeCégCC) that

l?egﬁ r%faﬁgletﬂnfs&féeél YR RGN Rx el onfRisaiid efcoding adfusion protein of
prelmna experi'nent to evaluate the i mmu E{{‘? |C|1ﬂgl ¢ th
tmﬁca@kL ECU&en@smsM -gerivigil N3 viad €0rer et Prducts 38 ntrol ot the

E gﬁﬁ%ﬁ%ﬁﬁm t(?g?[I)YHoﬁﬁ%r REd '119'}}0 bg ks -destAibbd ihaEﬁﬂlple 1. In

e .m ce showed no_appar.ent
t}aaj\failmngfdhuhttss GBI () 2ad | BALBGRYe @420 mige yepre injected

sﬁ%&%&%ﬁ%ﬁ wglg lcﬁ%‘é@&‘ 4Ry'S Al 8 anll N7 vfdo%éayh @Eﬂt”?lb%&t in@dttion of

SuUs enS|ons were stinmul invitro
aﬂhgdﬂ-s@brﬁﬂ@r lylnqﬂlbcyt@ bEL GTH500H h wiere c@mnlgyedEmelp@sg( bmphocyte

aiepton, SRR DI oyt NeBh 2 AR 8RGon. from tumor

chHIERBACYS suppon idse stadies thevialoveisg gerstsirainsi ¢l lines eushigegrabinant
t hym di ne mcorg atlon assay after 5 days in

V&‘Bfetsﬁ??\ée B B8 tar’f‘l spleen cells from C57BL/ 6

M €e GIspn3VECY-1883 pmjtdﬁcénqﬂesvmg lyedst Mtdifs G503 ewpresses full-length
placed in individu of . 96-. we bott o

Pl 2o B3 i el 4 SHa0tl SopaBRObRGH eI bl point mutation.
St & Mely098-1i: G1V3005 Yeadt §tfin a‘?fé@smglesmhama(yng HOW-NS3-Core fusion
treated EM (10, 000 cel | s/ m tonycin C-treated

EL4- Regeip per, Y00 cel | s/ vel | ), rW NS3 (400, 000
Pf W/ W&l dgbsNL: GWO(@%%t (A0 ARG siRE dppBkitel;3590CHE HEY-NS3-Core

added on day 5 and
fusion protein per YU

»  GI-5005-H: GI-5005 yeast sirain expressing approximately 1400 ng HCV-NS3-

Core fusion protein per YU
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WO 2006/ 044923 PCT/ US2005/ 037499 the plates were
harvested 18 hours thereafter. Results are expressed
as the average CPM S.D. for triplicate sanples. The

W0 20069448231 esented in Fig. 2 show that G - 500PGIAHZEBEH37499
NS3 and Core-specific | ynphocyte proliferation. (b)

okl PG TR SO ETREP Sfhloia WP KT sl AkBcted wit

cel IBNA badodiagHCVY M$8r cel | s st abl y expressing HCV NS3

P9 AR AL AR oY DR Ky S808ab1p et wits

NS3 -8R efcodingdICWINS3. cel | s. Specifically, spl een cells

&égm@cs %/ g)Br&ﬁC %ngg%@%ngerﬂp gglgs o(ﬁ']d%y\etebgy c]tetd BEDNA

vel |gecqingeteNs32d cn tissue culture flasks at 30 Xx
106 ceI | s/flask (Figs. 3A-3B)

f "atResombiBA T264H3 YEULS K&Wéﬂﬁ?@tg@%@lﬂ&"%ﬁfﬁfeﬂ@’ fac), HIV-1
F 6@ (FVIV-Corey proteiiS
T e ey sy s
GI 5005/ f | ask F 3A 1 YUL.fl ask .
" J00% sopes tare desqeitt b «%ﬁa&ﬂéﬁn 55 g g s  partiouler
e%)Qﬂ RiUkRld BALMY hitforQr5 7BV Mice ((S"_peﬁ ro¥p) agedpé-0@ mveeks) were
Tnsm culture with rWw-1lac or_rvv '\Eg Qé)# 003 and
ingoctedrufeaitaberuskyrpralHpahobasis vsthoﬁa‘yf? ¢ mign) (L Sads G003 an
ﬂe/é’agnig,jeh Eéﬁﬁ d2 sS%rQﬁ‘e ﬁﬁal-fn nge@ﬂ\ﬁ:ﬂl §Lﬁ§éﬁ3fo‘ﬁs pbled from
% . 318) or .
e graupe woe prophred Mﬁwwqmsm e BeUiEbeENeR B 10%
Lt ] i
hﬁ% Ana%{i\?a%flvﬁhzgmf@FWL Elu{ Cat ec%nﬁld@gerdaﬁﬁ%&%l and were

. ETratio refers to
stijextedf§ foent eirrot simgé:ttlomaﬁV S) bemietwn@ nltlhglpg doth EG\ @ptigen-specific

| | ) )
(t%ﬁ:p L CeSR algns %r es?;:{agt Jﬁle gc}/{gr 2%5?1&[1? GI-5005)

sRanIE e dpecified ISiandaﬂdyassass were eBpbyed tgrevahlp,tp [ngwne re§ggﬁ§q=s61§duced

| Saggl?xil%%ggg :9? Gl ei@bg [383 ?cpe h%ldttg ﬂJg(ﬂ%:f %lrr&té(?n@ aVedskssed by *H-
tlig%h@i?'\lg %10\(6giomn Vedlemédifed @ytoﬁlxlc#y (abdags e@p\yoymgos%llﬂ@beled target

3B and 29% f or €
R ER e L T
d ter [ t/a?dt f(gp m@’”‘?ggﬁaﬁtﬁwgmﬁg gg%o@&7ﬁbly?rmone wer e
stinmufated in vitro w east, at. a
spl efma peliminagy P’a’eé‘fnemlt"sc"%‘f‘%tla the %&5‘%‘ BPHGP 9t ‘9’?%@?1 Cs7BLI6
e O3 bARPY Gl B hSATRL RS YL GOhyiToRpHeat-tablwraliGL5005
S

st'abl y expressin 4-
ot plls a Tba migst e op FRPAIER) R st %IH’P ok, SR oels

t r dnBGtion Shd BinbleCRNtsh ehﬁ&ss were
S BPERE Bel daJBRGT e oL ARhintAton B0 éEL4 ¥

sadnilateldom vigropwishi elthay ngthinge Fdé %Womﬁrﬁ?}l?’zg{"‘? g‘?:”mﬁlﬂ stably

o Qhir4 fnb TEWNS3) or rVV-
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Fig. 6 shows the results of a Iynphocyte proliferation
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chedule outlined in Table 2. Briefly, spleen cells
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The results presented in Fig. 8 show the cytokine secretion profiles of spleen cells
derived from C57BL/6 and BALB/c mice that received one, two or three immunizations

with GI-5005 in response to in vitro stimulation with GI-5005. Specifically, spleen cells
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outlined in Table 2. Briefly, spleen cells from BALB/c mice that were immunized with 5
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Tarmogen™ were qualitatively evaluated by Western blot analysis to gain a better

20

30 understanding of the humoral antibody responses induced against the heterologous protein

contained in this Tarmogen™. No HCV-specific antibodies were observed in sera obtained
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have been observed at the injection site, with the
exception of mld to noderate skin reactivity noted

wol2006ARIeXI mately 5% 72 WO 2006/ 044923 PCT/US2005/037499
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Ar o GoHGRERY pfsetsmPRlp 4081 Sty CHBI S FARPA A infebed with GT-

5000 Tarmogen™ series products and prototypes showed no treatment-related deaths and

-

mild to moderate hair loss and inflammation with occasional ulceration consistent with
delayed-type hypersensitivity at the site of injection in approximately 5% of animals.
Injection site reactivity was limited to C57BL/6 mice that are typically more sensitive to
skin trauma and may have been secondary to grooming behaviors resulting from group

housing conditions. No other gross clinical abnormalities or adverse reactions were

observed.
Table 5. Summary of safety studies performed with GI-5005 Tarmogen™s and
prototypes

Study type Species | Conclusions

tested
Safety assessments | Mice More than 300 mice have been injected with heat-inactivated
intact yeast via the subcutaneous route. No adverse effects
have been observed at the injection site, with the exception of
mild to moderate skin reactivity noted in approximately 5%
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skilled in the art. It is to be expressly understood, however, that such modifications and

adaptations are within the scope of the present invention, as set forth in the following

claims.
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the control of an inducible pronoter. 7. The
conmposition of Gaim1l, further conprising at |east
one biol ogical response nodifier. 8. The conposition
of Claim1, wherein the conposition is fornulated for
injection. 9. The conposition of Gaim1l, wherein the
yeast vehicle is a whole yeast. 10. The conposition of
Claim9, wherein the whole yeast is killed. 11. The

What iSOIpA&d fsi on of Caim9, wherein the whol e yeast is
aﬁat -1nactivated. 12. The conposition of Caim 11,

erel%cWSWﬁBP@mylém is from Saccharonyces

Cefth;Sl aeay@a’%tvéﬁcle"&nd 7"a d''." & =assnm: .. V S
TFZ: e' |r awc. .~~ e arxfax- ~ ,nes

) b) 4aa?} Hcl‘é @01@05%‘98 |Plf¢t91n mpGsiag iV anmne@sn wherein
M@Vasquemedyc@hﬁsﬂcﬁ_ from Saccharonyces cerevisi ae.

14. A conpg@sition_conprising a) a yeast vehicle; and
b) an HCV aasi offt H&X@S%PM‘P ww&e@pnmglqﬁth«z@ amino acids

wher ebfh HERD NSSSproteagef fonb{»ﬁlgHﬁv 1£1lti§l N&emlﬁilessnaﬂﬁ%o/%ﬂﬁ Tof full-

the cont e_pronot er wher ei n
f usi og ngf o{{gw‘ Ntsg %‘%Eﬁa%“s%’dﬂws tIA LS JR 4376 e eespect 4adSEQ ID
wher eN@:2Mparglonposi tion elicits an HCV NS3-specific

nse,_a CoreseCJf|C|rmune
response. (B8, o ROEP CERIPRGT CPRUTIELO! Apa A positions 2
conpr thsougl 149 of Sdislength 1G5 Gfbmgeqtaalncw @ORIGSE2 toMA0] WitkFespect to
16. T&EOGATReSIghi on of C ai m 14, wherein the

conposjfion is fornulated for injection. 17. The
conpo¥herrigheHCH fision proteinisexpienset iy theeyeast vehioleghel i S

a Vmos{vﬁer?%&ﬁaﬁgmé&téog?m?tg%%{/ﬁ@ %Iemgﬁ eﬂnrxpuég resppmsg and an
ﬁg%rd?%ﬂeﬁp?e? fic mmrﬁsnons.e whol e yeast is

heat -Thteswhipésitief of @Rim Th@h&RHRAS '
rM\/\/nlolcce) yeggt i's firﬁgr% rSigcygﬁaro eﬁ&éﬂa]s%eenappended

to md“%hegelng aPpratehe conposition of daim 14 wher ei n
1.he yﬂmmpekm@ﬂl 6f CRith 1 (Wh&BRARAHOWEOES sefifth&Viias be&: aﬁ)gended

A ¢co ition c a) a yeast vehicle;
to md“‘ge)zﬂ‘e ﬁmH@@D %ﬂ‘b‘ﬂ%?’gﬁé hﬁé\gﬂsll Osting of SEQ ID NO 2;
4. The composition of Claim 1, wherein the HCV NS3 protease sequence is linked at
its N- terminus to the amino acid sequence represented by SEQ ID NO: 9.

5. The composition of Claim 1, wherein the composition further comprises a
dendritic cell, wherein the dendritic cell has been loaded intracellularly with the yeast vehicle
and the HCV fusion protein.

6. The composition of Claim 1, wherein the expression of the fusion protein is under
the control of an inducible promoter.

7. The composition of Claim 1, further comprising at least one biological response
modifier.

8. The composition of Claim 1, wherein the composition is formulated for injection.

9. The composition of Claim 1, wherein the yeast vehicle is a whole yeast.

10.  The composition of Claim 9, wherein the whole yeast is killed.
11.  The composition of Claim 9, wherein the whole yeast is heat-inactivated.

12. The composition of Claim 11, wherein the whole yeast is from Saccharomyces
cerevisiae.
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wherein the HCV fusion protein is expressed by the
yeast vehicle; and wherein the conposition elicits an
HCV NS3-specific i mmune response and an HCV
Core-specific i mune response. 23. The conposition of
G aim22, wherein the yeast vehicle is a whole yeast.
24. The conposition of Caim 23, wherein the whole
yeast is killed. 25. The conposition of Caim 23,
wherein the whole yeast is heat-inactivated. 26. The
dénpodibeicempesitien af{ frlapg 1, wrhsrein thet yeastyrebicle isefzem Specharomyces
cerevisidedM Sacchar onmyces cerevisiae. 27. The conposition of
gl aim22, wherein the yeast vehicle is from
Acchd} ARROSoN COMBRISIRg ae . 76

a) a yeast vehicle; and
b) an HCV fusion protein consisting of SEQ ID NO:2, wherein expression of
the HCV fusion protein is under the control of the promoter CUPI;
wherein the HCV fusion protein is expressed by the yeast vehicle; and
wherein the composition elicits an HCV NS3-specific immune response and an
HCYV Core-specific immune response.
15.  The composition of Claim 14, further comprising at least one biological response
modifier.
16.  The composition of Claim 14, wherein the composition is formulated for
injection.
17.  The composition of Claim 14, wherein the yeast vehicle is a whole yeast.
18.  The composition of Claim 17, wherein the whole yeast is killed.
19.  The composition of Claim 17, wherein the whole yeast is heat-inactivated.
20.  The composition of Claim 19, wherein the whole yeast is from Saccharomyces
cerevisiae. :
21.  The composition of Claim 14, wherein the yeast vehicle is from Saccharomyces
cerevisiae.
. 22. A composition comprising;:
a) a yeast vehicle; and
b) an HCV fusion protein consisting of SEQ ID NO:2;
wherein the HCV fusion protein is expressed by the yeast vehicle; and
wherein the composition elicits an HCV NS3-specific immune response and an
HCV Core-specific immune response.
23.  The composition of Claim 22, wherein the yeast vehicle is a whole yeast.
24.  The composition of Claim 23, wherein the whole yeast is killed.
25.  The composition of Claim 23, wherein the whole yeast is heat-inactivated.
- 26.  The composition of Claim 25, wherein the whole yeast is from Saccharomyces
cerevisiae.
27.  The composition of Claim 22, wherein the yeast vehicle is from Saccharomyces

cerevisiae.
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