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Yeast - based Therapeutic for Chronic Hepatitis C
Infection Field of the Invention This invention

wgensroakd2y rel ates to conpositions and net hodsPEowms2005/037499

vacci nating an ani mal agai nst hepatitis C virus (HCV)
and for treatin% or preventing hepatitis C viral
i nf ect i Yeastrbasedahherapeutisdioy (Guranie Hepatitis (clnfeetion
Hepatitis C virus (HCV) is a major causative agent of
acute and chronic hepatitis worldwide. It is estinmated
that there are 200 n1IIF@Mxﬁﬁmam%maMiy HCV infected
i ndi vidual s rldw
Ui t o8 18 a7asti0h erEect 5 by o iodbeB o Ty BERpSafar dace tatng an
tahmqau gbaipariepieisaC vibt(EE V) g Uei &@tmga@cbre«eaﬂﬁg UepaditiS C viral
IV dru use Despite the high degree of safety
current bl ood banki ng procedures, .the
rate of |nfect|on continues to increase, presumably
due to IV drug use and ot her forns of . exposure.

According to data f r dPackgraundofthe lgentigha| Heal th and
Nutri Heﬁzﬂltl@@ }H@V) §Lﬁrﬁ’1%¥r &z{ﬂ% tg!zﬂ'clc)f racute and chronic hepatitis
appr oxi mat el y of the patients w I nfections

iwpridiédeurit tseeatlrS@fad &t thietel arp ¥ bmlierhehserieadlyl IWVﬂmfemcb@dmduals
f I

YA AGon B RUGRELAL g IHOINRLL 1L T4 B fision

HICrough getentsrel iroiséside Inding blogd gesifiions or &V rdrigeses Despite the high

h Livern transpl
hdga’%r %oce?tgﬁl arocéazgéc ?N%gr%mrgﬁo ooéi e%n%&g%%?eggrﬁsect i rate of infection
| continubetonndredst presumablly dde d Valugaseiaad bﬁxexcﬂammfoaapéwre

or ogr dctortie & P, SR ST HERRHEREh S EDuiiEn Erwpippiop Survey

f(DIHACN?ESJIDI)t dpiiﬁﬁmﬁﬁé\lgﬁl)% dftierpaliéhts Witk ACHeRIekti(ris-id the United States
ective | an tern1fo||om#ug studi es on patient

Goeme| srepnieallyr dedisd n fitan} REeROEUeY é’gs‘flﬁ‘%ﬂl%qy infected

amﬁaumewﬁsgufﬁﬁa @erioh@sd@lﬁﬂwﬂdhﬂﬁldlﬂg\f\ﬁhﬂe&udhﬁﬁﬂﬁ(ﬁﬁgspxbgressxon to
cirrhosis at approximately 10%to 15%w th rel ativel

SRIIOEISY BARebgasH TRRRSEOR ST FgnIIA3hn hePRigceliglay Sareinoma, ind death

(BtBipect¥e 1RESRPALIANLS SMIRsAGY BhiRRsCEHrbMOAIyS infected with HCV
secondary to viral infection it is predictedt

t hat
apipnag itheerrepyrtiongvbe “s%pr%rqSﬁ t(uevémqoammmeeﬁlmo%r to 50% with

T Y

rendgiticnts i dhfonically NS with| HE¥ T offer msbatirtaame@lsmw%p@aw estimate the
3)9(%)%%?0% \Ifﬂo Wfllg%) %&Q &§¢c 0f (r)r%!r)szi at%g}lg]ﬂo?’ﬁ’fa?eﬁ ?(h OE@ES% chllty'réatively short
rfellm-apl tmmsrpﬂmgmgtfmmms tdz)y6 26&15H(5-8)orGt thdseipagends who develop cirrhosis

:
Ry 8 AT Bt At B! far APRPEREHGS 6 i develop
ihapaebdeﬁmemaﬁaﬁada BR@RNE HEh hﬁ&plblﬁﬁﬁlafd'wﬂv[iallmlor&lﬁvseﬂ’a&l of 2% to 6%

| arge serle to favorahly. alter t rates of
SBBF o brrioleRy Mg st fing o TANTS h Sorofisyeispss dria and age-

(specitdhecidERVOBMEY estifilafek @'p@ﬁ{dm\U 8 Qloptliatiod BSPRPPRfeddi@Sto cirrhosis
for thetreatnent of genotype 1 chronic hepatitis C

taRe relpted sPPLGRHLOREIO éeforr%s%ihag pha tyeEsepgg uapst awﬂlyal need in the

RB AR R! drrerRipE I)tf"th@@rg&ln@RlEQ ihfRbfIn RS n%rint@rfér%lg bAR A Segimens

containing ribavirin. Additionally, interteron

rhapbeenshewibmsevereldeigeraqiiss ol Bepretdy altesithpriptes @fémpgrsﬁfoetty cirrhosis,
g e

]B-{ B%E{Jcl%gglaf rh(flh%'a{ﬁ (lq 35 nz-ﬁdt\n%geréE&gﬁh&buél?{%g%&%gﬁeOrﬁ‘csc’as for the

are currently I|n1ted for partial responders,

rel apsers, and non-responders to interferon based

therapy. HCV is a nmenber of the Flaviviridae famly of

envel oped, positive-sense RNA viruses. It has a genone

of approxi mately 9600 nucl eotides that is translated

-upon cell entry into a polyprotein of roughly 3000

am no acids. Three structural and seven nonstructura
proteins are generated co- and post-translationally by
ceIIuIar and HCV- derlved prot eases (Table 1) V%lle

o o o o a1 . o, a .



10

15

20

25

response to the currently recommended

interferon/ribavirin therapy. In particular, ~50% of
woabiemairr3i nfected with HCV genotype 1 remai n PCT/US2005/037499

refractory to the current treatnent reginen (19).

Further, r esponse rates to interferon
twatme@b?ﬁg&ﬁ%wec hRITGRICIERAIES Gy Be |P8’0%8’F‘“taﬁ %@E’Q‘g?m the US, are
gﬁ“% Gs CRPL - witih g lﬁlt@& am’c‘eis@ﬂ)ﬁsi réé]ﬁelmse ednthiping ribavirin.
atlve treatmsnts t ideally a é Jfetv problerms
Advitionald anterferpn plug xub@tltnﬁa%é%rqgutl%s als EhEety pro

9 N@L ke Aysmbeomnse ﬂrdC\ietﬂfo@étﬁa n Treatment
mamlg%%e%rtmpegggﬁlg?ﬁga&gr olrln t heyﬁ?l ti gngl Center or

aptiers ae ogyentlpif nited fsnpaitinl ciespedEss FHPsND. AKFEPn- ﬁg%nders to

707 he Align programfromthe Genestream
é‘gg‘eﬁ%o?sﬁg@%?;web& te (Institut de Cenetique Hunaine,

141 MHEV de al meGerdufrihé [Féqvivitidaeplemily e @W%lﬂlaf‘éi) PQEUdveGicaF RNA

t.o co re the am no d 1
P FOrRaHE ol 50 PSSt ar R YRR b M Pt wpon o
SluyGih@Sa polgpRSin bh aduglityr 00 raerpho ecitl§. o hreg rsgrutasab pndypeven non-

virema an,d ressi.on t the ¢
e B GRSt
%1‘8%%@‘{’1’41616 )% We&ﬁ@fﬁlésl of sﬁﬂtlelotﬁ |thaer v1rahpm1c1t1§/ hmdyeat@be clearly

CD4+ hel T
Qqﬁp@@)aﬁug?hgr gfr ﬁll(é@:b U9 angp g%{ ﬁlréi ore e\ﬁrn.@%g%ygrﬁisEZ surface
El%&sp%télﬂgttﬁé ﬁbn—yt:cnfcﬁlralmw ANS3 Iibf:‘dtwéd:sl;l gncCtheeN %R RN@3dependent

of effective |
BhAoprlymes@g argkrass o RerfQmy g§5qni "ﬁ%t‘? lé‘éﬁ)egga%ﬂsfe Cyctl‘b Based on
%HE kgt%gerféft SHRR i éae%ﬁl@snts&/ht%@ sOfRESACYSAOE ypge gofiotypes and
bust ness and breadth of cellular imune

mespihas HY) dubiyeesheen suggested to i nfluence the natural
cour s PRIRH Nokth Am d Europe,
[ mmng'?rhoapg%:e{ﬁt %Q@r g%%tf&slatgﬁg@gitll rruﬂfat e T cel Fnca » 6
iwhite heSowls porsies, HGV gerogipey laxpoxdd #1p @Fe\}’ﬁleﬁtap§n‘?t§’eét4 5 and

[ a2t 2gRa £
R OB T B2, TR o oo
foBr@ain® R gelflotﬁBé+mastogeﬁmpesTha&e Ibleenr wlopidfiegeall PYPth?)ESVd’ﬂd due to

and liver I\/br eover &vd £ 1t
al&ﬁ‘tilﬁ%‘t P?W’&n ‘?’%Y?&‘teflé q%y + (and %ln @’%gés V%(}n terms of their
Gepbise @Y 8RR cafrb@ly febimendid mnafemn/mmvmnabuam S partmlar ~50% of -
appear ance of

fu
a)gggt(t;q @fe@&pdmn{thggngetngqyp%fD%parl% rtﬁcfe c 0%1[0 th% %ﬂg ?égdﬂént regimen

PABRS, redpdnbe AesClociaifen dlphasanony Afidmsduneragepatients are

gesting that |iver damage duri n(? acute th artlelet 't% %ltematlve
|1swerrrthahdg@9teh@ﬁ Ggraagipn dageel; gHASE P31 RUGFSpEP TS
F@trﬁe%setﬁa{t 1%3115’?‘ Elfgrﬁéﬂ%e ildnddual sl prl existh@ cdlmidr 1rhthune response
genérate a detectable virus-specific T |ynphocyte
respoffable i t HACH| gepep, and; geae P“tS‘t“cﬁot h. Perhaps nost
i mpor tanthy—generat+on—of—a—<cettutgr— BodvBoieBr 8CV
do6s. Ot e ELLST y ensure that the Hﬁ‘j@%ﬁ‘{o&,@dgﬂudd 1be
per mapggitty [RuEdcRisld®8re plekd _and + T cell w&gponses
must DE7 SUST &hitRPe 0doptoRRKS or nont s beyond #hé poi nt
of appgsent | cavddpebly@broteinr us replication to pfBdent
rel apse7 and | éstchinelshiment of a persiistent §nd '

CD4+ [N§2l | d msfafigprefeasessent i al role-li-a—anth "‘ggq
i muniNg3 by | praiepselidiepstel p for acti-viating—and .
sust ai NPty (m@tqagqﬂw?cé@ponseo Priotective G4+ 1
cells S bcar T{ﬁénoﬁelincuum frantty Tecogni Zze epi LOpes in

Cor e, NSS NS4 and NS5 proteins although responses
agai nst the other HCV gene products have al so been
reported (20-21). In addition to the help that CD4+ T
cells provide to CD8+ T cells, it also appears
critical that they produce ganma interferon and ot her
pro-inflammatory THI -, as opposed to, T 2-type

cyt oki nes. Equal Iy i nportant for control of chronic
infection is the establishment of HCV-specific nenory
CD4+ T ceIIs (20 & 22) The flndlng that CD4+ and CD8+
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A nunber of experinmental approaches to i munot herapy
i n general have been investigated, including the use

woR00@NAM923r econbi nant viral -, and aut ol ogous deqamisios/037499

cel | based vacci ne strategi es. DNA vacci nes are good at
prlnn$n tW‘l%%;Leepnneec HA—huransbut—areppoy—at
boosit . HF fApfant TviTuSes aggs good at
boos% N E:llf’gsg Ei%crim R?Lfgi?&ﬁ%ﬁfniﬁy Na h1QantQ for BRSCKIb10 gy Information
neut {m%‘l:r AQELiN N _lA@@"ﬂ T5% s (gQBWdW) t 1 CheC ﬁhén haged fwac he N@gestream
are Q@fnfoﬁtﬁtlcs SPRE (fnbtBut anEEndtialeafumbing B sie vela Carfmille Mpnigellier France)
t her @asheBichepa® tia@eitlo doid stohecea pithefHSM pagtping fiqriggdfop atrain Ta and Tb.
|nnunotherapeut|c approach agai nst HCV. Summary of the

I 5] o Ve i ro ession
r 2?/2 OG{I](BJS gt%\gl%& gl%gesmtt vf?;l rgﬁ%a@c{ e?’l% Mvel HMEREIDEnd proge

Q

—_

e conprising yeast vehic
18Rk (ldpniaRtatdGY H®‘§+1n1hctp¢ mdemiualwme nrgﬂuqnqeﬁeiny@tb}s gnd lndlrectly by

éﬁgls(ﬁéggﬁé gglfnbl nant lt}// eecgéy %%IBJ?' ehefl (?Q) Qﬁ(f)t@Sﬁ cytotox1c T

osen Trom any t hé
15a¥hdcy el QOTRS) Odrg diﬁectéésigamh&xdﬂbﬂfuow,ral wand nOIaptn}q@yal viral proteins

usi on protein_conprisin ast_a por. f
oo PR P PIR 3 kS By RGN v
ﬁﬁ:rcﬁoé RAKGR&EImpRed BY tﬂébédu%h@rdfysupﬁrﬁffmtlbedmh other genotypes of
ccordingly, in one aspect, E¥ HCV f usi on

H6NorA e rbnesa gnd Woplh of s IR edt Bl qusgested o

J'g %ﬂ%g t&? n@trurall %@ﬁrse 3f PV 1 i9Rctth, Ak §Vlopakst Sﬁqnmmmherapeutlc
era HCV NS3 prot ease Iac s the ca

ptodmtmthaf stwwlm gl ipmynEsIPgRsest 18 y&ally Pwoawelgélgb%fﬂs is of major
t he NS3 protease consists essentially of the 262

gW¥ﬁ%n%kldS of HCV NS3 following the initial K

N- t erSmdnaé of3Bimans al chonpiezess hevgaeyegled _thaéﬂ&\/}'caﬂgg)hcate for weeks
S dvler, th

§1e 01(1%9 #}gbgg gned(]:'l%ﬁ? %‘%e& %%f?%fg'e% Hll l?@&c??g lrlr\fega ere

529 u@e Agelapin thé a:qhmﬁo@of &micgort byUEiedt (el perkaps €@4a)s“£> gqlls even after

t he HCV Core .sequ onsi f 1
g@iroexlgﬁrés}({nl ig (%1 @ﬁ g% alirif ;aﬁ ?ﬁfﬁﬂ%ﬂ(ﬂa\ﬂ Fgggt’l“aégll'é‘@s kinetically
CRbEaRe %&%ﬁtr&lﬂﬁ%&tn%&dz at kaasldhf)somw tdses; adheat clevetiGED serum

I D NO 20). In another ect t he u :
ﬁagsag@@lqesapﬁgggﬂzét&lgt otI\a leare fl%aggm no%r acch(?g $Rb&itis C s

%Hl‘ﬁ RNl Heat ik of PergislehiieCV asfoein are theseH@lividuals who
Core sequence has been appgen cl ude the ,

dal b ewgEne detggtable @r@-f;]p_e’;& dﬁ&q}q%o%)%%{jsp%lsw tl%n‘klggc} liver, or

%_'3?1 a%’@ﬁﬁ% nioB€ ihiffo¥iaNB3 Rime8@s ©f iascdlluk éithnaine i fegponse does mnot
ermnus to the amino acid sequen r efeﬁ%gd D¥ng* T cell

SE@ssaDlNGDsgre(thadRApfectiqmwijle RGN 8%‘5@? an

%%%’P’?,gs RIQL & sﬁﬁﬁ&" IrSit WeckS SEMoh@b byoall tkEihtRdNpPpatent! dantrol of

r aspec usi on proteln conpri ses %ﬁ
fulitfub fdphmgtoh o preveat felepseandivbliBEIeR Qb P@P’ﬁlswphm glon.

aspeclon i i el g«%g}&tfah oI N'Rh- BV Andiiift lbmroﬁidmg help for

resid rotei n sequence
rREpgep dnd éﬁEl@nlri@ D82, ctlh atcsppr@sgm tfgotpqmven(é@ﬁ, Jafslispappear to

g;ﬁftg)gte ! %téee Ol Ybd S ﬁ%sl 1\f/1|éo¥e %S3t FJ§4 Qﬁ@k@”j 'f)rot&ﬁs ARLALFesponses

ol easé
%I:gtaﬁlﬁmhé‘ Wehet IOV gend PréducBdiade Slem bemaepqr@p r(é@-éh} el gglition to the

h
i b A 2 Sl Rl 8B RS 39BBE il oo

gatmrﬁw i oA aRe 6ther f)ﬂ@einfléiﬁﬂnélﬁryp'l‘@]t-,eam oyorat fos 8% 24ype cytokines.
uncated HCV EI protein fused to a truncated HCV E2

-protein. In one aspect, the truncated HCV El protein

consi sts essentially of amno mcids 1 to 156 of HCV El
(positions 192 to 347, with respect to SEQ | D NO 20).
In yet another aspect, the truncated HCV E2 protein
consi sts essentially of amino acids 1 to 334 of HCV E2
(positions 384 to 717, with respect to SEQ I D NG 20).
In yet another aspect, the truncated HCV El protein is
linked at its N-termnus to the anmi no acid sequence
represented by SEQ I D NO 9 ( MADEAP). In anot her

aspect the fu3|on proteln con3|sts essentlally of SEQ

A 1™~ 7~ oy o, I o, .
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represented by SEQ ID NGO 9 (MADEAP). In anot her

aspect, the fusion protein consists essentially of SEQ
wODRoe@44922. | n anot her aspect, the fusion prot8CWUS2005/037499

conprises a truncated HCV Core protein fused to an HCV

El protein wi.th del.et tran nbr.ane ' .
CpRastEt foroRROlcl SrOtE ERETORd A gt dr Hv-specific
ﬁaﬁo@mFF,cen$@ow prcat edZHCV CoBe ]|¢or Ic3|tC§e/i goconsi sts
essentially of positions to 140 o re.protei
(posi e giading S CiG sngiCDs” Tsshapory CEpTRoRe 50 fiflea HOV
1?&9&&1@ rsg%gﬁ@t@ Ghat thelcobbdfatElto BFiRE Ebdut biitfol d€lvizémwid. Memory Ch4*
ransnenbr ane domai n consists ,essentj,alflg)éjfof. §03| t.éaops 4
dndt GDE'SE cells pravedusing t@irepQiHiag thepaids Eio8 provigy (ope-term
rrgfcégt?o%tfrog'g }Y@%%%%té}pe 2PInimpdhz¥R an@PRLARY hEHRC ThrduldR antibody-

runcate protein consists essentially of .
modinted degetiont of GRY mémew\T Bell pitseleihs (pERITEGHOIghAs Ryovided
gl o f B g8 0o RER PedlPiR B cohtlol)tlac@B BERRMis C and thei

eﬁEBrto?% &ntiele ?Iﬁﬁo%g%e% %ér}gl%%tcg i poi s 1i nkeﬁc}ﬁal? anc et
iidpend¥ntecsnTDUST el help () Hrocautpd teERdecelly: dptheagtgragg memory

S D NO. .9 (MADEAR) ...l +
Phs; Shlvaper s ect -LLEHEY B pagEgm, f{\Bn gas el
it digicalaifiabdy, bd tupable of prodpeing piorinBanpatioseeyteidies including
NS3 fused to HCV NS4a fused to HCV NS4b, wherein the
WR@?YE?F%%@@Se is inactivated and the HCV NS4b | acks
a tr ang RARiRAS 30 ERItH to LiFoie EICAS efedtion tif esskigutefSEth substantial

rotein consists essentj al f posjtions £ 3
CHHGV(poRTE POHG T Fo iehoss oniRgy prresiuey B et e host.
stN@cgﬂhcﬁvY\g@sreﬁéon hiedS 89 it RensAtfidkeS fdr iresnlulid bf nfection.
respect to 802 I D NO 20 has heen substi 'hUt ed.with | have been
al ani Aenunhst jof £XperyBgAl RBIogehSE ¢ JEMUPRNGRRRY A SERF2
' {RE AleisP of PRON-SteSorRisi SR biral, | ad afitopgsid deadstic cell-
i&%g@d’g{?&?ﬁggl—ws@a protein (positions 635 to 691,h
\hhdell ve@gpetategios. SPRA TacREes g goqdyat PERIREGIREE T58PRRTeE I humans
he HQV t g | bESRSHLR! drdY c8dd RBDoEtnMHAL suffer
b %are@am?’f%%&@n%si%@?’%%gﬂﬁ%‘aﬁs 1712 to 1780, with i
feapeet lihoatBEQA BoND ROyalizater Finafpsiendghg celpbated vagenes are
of .HCV b (positions 18 j resfach the art f
§E‘(‘5nf'5’e||§%%2ﬁ3%. ﬁﬁ% ano lﬁéér %glg%gogé%ﬁfgrﬁer%l—%{ﬁls NS3 pr ot ei r? o
ieSfebtive kashuadthérhsoulie tigrochaginsoHCNe ani no aci d sequence
represented by SEQ ID NO 9 (MADEAP). In yet another
aspect, the fusion protein consists essentially of SEQ
ID NGO 16. In yet anotdugimapp@fahd Invedtenf usi on protein
conpri ses an_HCV NSba prot.ei n .fus to an HCV )
pr ot eiOfe emfediarent of e NESP BYoHeR W?ag%gﬁ? TN I ncoyl%?l?mg' (a) a yeast

| ARkl Y (;??Qn grehvetison pafteiShkerdih eeryienst yehitla redoenbinantly expresses
aspect, the HCV

' NS5a protein consjsts essentiall hOfHC]V fusi
ttbe AnisnarolFioy NESHCYpBEPE PENN 8 b° ERpsShBom 4t §f (e sion
Lp?gtgﬁg YedcHbebGR1oW Mtk nghC\/: fhisRAPr&&iRGinpritiig aHEMS ortion of an

otern consists essentially of positions 1 to 539 of .
HOWV NSBiprétpass ilinkesis apleast amertipgman HCVHCre sermence; peregpgrticularly
I[){K% 0). In yet another aspect, the HCV NSb5a protein
i B Aked at its Neterminus to the am no aci d sequence .

r epr esawbrlihghy iSEQ dspedyChe HOWATIEAR)protein opmprisgs i frapt @ portion of
as he fusi.0 r ' ' ' f the
"SREY R o R0REoEg) Fhf PORh B0 RS el Ry

f HEWVORSP hedteisd lacks troetalftivedoneint pHh nefurd HEV R progease. In one
pronoter, such as CUPI. Another enbodi ment of the

present invention relates to an isolated HCV fusion

protein, wherein the HCV protein is any of the
above-descri bed proteins and particularly, is chosen
fromSEQ ID NO2, SEQID NGO 4, SEQID NO 6, SEQID

NO 8, SEQID NGO 12, SEQID NO 14, SEQ ID NO 16 and

SEQ ID NGO 18. Anot her enbodi nent of the present

invention relates to an isolated nucleic acid nolecule
conprising a nucleic acid sequence encodi ng any of the
above-descri bed fusion proteins. In one enbodi nent,

o o I T
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HCV fusion protein as descri bed above; and (b) a
phar maceutically acceptable carrier. Yet another

wenhwduient of the present invention rel ates tB8C&US2005/037499

vacci ne conprising (a) a dendritic cell; and (b) an

(LSRRl S0 2 sser D5 S, dBylud, ARl oy e

daRdidgt the el Na&rsmlac @R taaiins adileofyhadtll-leabihclN83 pitedin (positions

anot her nb di ment r i nvention,rel
A earaE e mrraingEa ST CIF atiire e riEidieBR,plemina
emeshe Y tRHOC\MCdrd S Gndateal gh Rnaaspaers diei IEY @Edre sejueriyconsists
of  t he above-descri bed vaCC|nes of _the qv%ﬂthgﬂ,khat
eyrentind chRmingoIcat BeFTIRRY % thaqugh 18P of é*il%fuﬁk g Ofe sequence
Nfidhd ©Ro qa@ WS Pesg&@ & @E(%a D Nersd). anenbihet @@eaathe HCV Core
esponse nodifier bi ol ogi cal response nodifie

sequenaachag chsen lsppengede th include Hve canipg amgs,cgtlta{{lp‘ﬁeand aspartate In
a&&tﬂ&"a‘é ecﬁ %I g—r@\/ %0@? lsbiRhdeVRas BRA 2 ?I p&HidBd ko IRIREUNhE amino acid

rug ogi ca ponse nodiT1ers can include
beuenme®f GoG-G-HARLHEH- Hd{ (S TD NP 4In epgappechHig AICY NS3 protease

é%émke Bis ﬁ?l}:rng i’gto aleeéﬁllgél%bsquéﬁé lr@ﬁ%&eﬁta@'ﬁyt 5E©@XID NO:9
MAEOW bhaltdciasmpc tferfugon Iﬁ’b'lem330h$l§}&¢ﬂ§emiaﬁi’ qiPERdD NO:2.

gr ang&gﬁr}/%}gggﬁgég@gt 75 8..col ?ﬁq]ly?tw%%%e oh g{f(})_[lﬁ%uya]ted HCV NS3

@ﬁﬁ&hsﬁﬁ onedgect ke }E:\aglsa ipsdtein cAmptidee @ Imrttmniﬂ areesidugfl 165 of the

%{pm\é @E]Széq%?eé‘g gq%g&%%gg%g%sg%czatEE{zqEPNWa’C I %lgstr 191t1gactt1vat10n of
G Rbiesly R a@ﬁ%ﬁfe PEdtélg. TDardthefiipba) the HAV Na3 phﬁ@ﬂe is linked at

i nfected with or is at risk of

N ERUB(O PREmAEhsBIce e BT e A S (MADEAD). o
dRB&HotHRPE BRI 8 fisioMpedtéth BorREH RRdeRtialBLdf (SEQJID Noet.

vaccine to the ani mal reduces or prevents HCV

i nf ectt apt Grother asrssls theo RSBy RIPIEBNTIRLIRY ? AGFRSHTIGE/EL protein
| QG5 b AindafbatifSy 22 éﬁ]@}lﬂn Y bneARpdch Qe @IHAEH PRIV EDbrotdie consists

present 1 nvention r tes to a nethod to elicit

an
aatengaly-of pedid acids kil 1568 HGY Ed (positione 19% pif{s with respect to SEQ
a r £
TN JF R, 450, BRI BRR BT S A oy o
tasind adidsdl tbéﬂéloﬁHCNhEZ ﬁ@sltlelmﬂéﬂqﬁh}, with respectip SEQAP NO:20). In
eyﬁ%/ il ?gﬁ}{gg }f&n\/t E?gro 8{1 %ﬁégh ra"teigt% Ialﬁtelémmus to the amino
agal fghenad rdr;l(fééeﬁtad |bg@EQ mDa\Iqu(M/aft)EAH) oln pwrdhey|agpest, ghe fusion

who have been i.n conpri sing
AR COpLiss ‘?f@er{t%{%%t%ﬁ%ﬁbamn of individuals any of
t he ahpwaotHESHEpEdICtle agon PRI ‘661tnpﬁ§a>@tal‘nexnsmﬁinbdmemlnmam ~deleted

of the present .invention relates to

| HRIFY Rigiinnst ORCYPECL BB (R BTGB ot AR ECY gD protein
n@ibts lebsaktily JTSRRRd REdd mft@@aﬁ‘ HEY N6\ poSeHari732 g 1780, with

amnlsterlngto sai d popul ation of |nd|V|d¢1€£€% 1888

vageReririe SEECH NORY) tipkaeshty agfing S BRI 4b (positions

Vaqe d%%ﬂth b e@tgéf seh Ibh@O PR yBRIDAESaspd Qhé/@&ﬁmaﬁlbﬁﬁﬁ domain-

be a as a booster to a vaccine conprising
vdaleied WES diS@npm)@hllh gs dmkFW aist Ngerminusntoe theh apingf a‘tl‘ll1 éequence
above d t C e
CRETANING SRR BIAPEREE B wRER: ARt CUET ]G BEHEIR consivs
H@km&mm0MEK2HMNCHEr enbodi nent of the present
invention relates to the use of any of the
abovedescri bed vaccines in a fornulation for
protecting an ani mal agai nst HCV infection. Yet
anot her enbodi nent of the present invention relates to
the use of any of the above-described vaccines in a
formulation for eliciting an antigen-specific,
cell -nedi at ed i nmune response agai nst an HCV anti gen.
Anot her enbodi nent of the present invention relates to
the use any of the abovedescri bed vaccines in a
fornulatlon for treatlng or preventlng a dlsease or

N7 _ a oy o a1 e
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Fig. 1Cis a digital inmge of a Western bl ot show ng
expression of a truncated HCV El-E2 fusion protein in

wa 2ywag4928ehi cl e according to the present i nveRCTMIS2005/037499
Fig. IDis a digital inmage of a Western bl ot show ng

expression of a transnenbrane. (TM domaj n-de -
NSH 9 3 BTG BPERDE AR gae PERFETe: Mg Y, 6 proten
fh%% 105 AR Rhgth MONEL Bidteifr fied B d fll-der@gthald@Vil2 pretematin nge aspect,
that a vaccine of the invention expressi 9‘%3“? t r.u(p%éalt ed Lence
thsBulClsngthfISY Srerp profen i Higd @b &s NS HY SIURR Erie Sed
@0 ABEAP). 0B andfes Gspatie thgrfaghus protein consists
435%2%?2%%%6?%§@23(va00i ngj of a%he [ n\}jgnti on
esqutieksdiFQIR NOhiPat ed NS3- Core fusion protein induces
NS3- %R%ﬁ%tﬁéréas%t A O kibn gfofte%‘? b @hpet b Fundate@SICH Roadipkofth fused
are graphs denoristrating that a vaccine of the L
foraneHCNORI @xyiie s&ihrdsleted ransmambunpdgmasraadfagsiigNE2 protein with
rotein induces t Oxi t tedsh btotei st
ROTaF RGP A O eSLRSELRL iU A0RICH ot conss
esedilngf pEitidNS3 tor14Cof BECVCgre Botkin (Rosiiian? to 140, with respect to

illustrati hat .a vacci ne ' '
LAY ARHADY e SRRIR R FR JONATb R Rt omenbrne
SARLIR LbtPEssadkiaty off foainomd Doyl Hydf T YIEd poyteimgpesitions 192 to 347,

spl enocytes. Fig. IS raph..show n rolif i :
PifhRget BeEG NG B] Tnger PitgRh PeR? o QulopREHEOE2 protein
ECHIRR Zadnkigms oMpdshions \éaﬁgtsm%g (HC\]E' [Be firoteian(ppsitions 3;4_4 to 717, with
expressing a truncate - Cor e fusion . Fi c s
ﬂeAgethcaﬁ&Fgg & M%O) s Byt RB° ﬁélslaes;{, 6&%‘}2}“8“84 ?[E?t (gcr)re greciq‘ﬂrsin is linked
aCikd N-itér}ﬁiﬁl{é%ﬁl%%%r% R0Fseqhiotle gb?rasémafbw\m Iy NO:9 (MADEAP). In

I 'mruni zations with a vacci ne _the_inv 0

engsheraspent the fosiemrratelcPoREgs G%?félal‘l%%f%q’p gﬁﬁoeph Fi gs.

8A ang a%%ﬂ%{% QJtatHé‘E\s%H%%taﬁ cBrided EICVTRBS @fsyd to HCV NS4a fused
yeast-'specif | g cyt oki nesecreting cells induc dﬁg_x, %@ﬁbl "
toVBICOF NSHb,cehoneie Kiey HC VT pratepssnis ictivated 4pdciae Yo acks a
the invention expressi.n t gLn oleRl Bordsissi &Rentially of
GABiprate; gomagh. slgaédﬁr %ﬁﬁcﬁ F}téufsit@ ?:ﬁs%'gﬁ% onrrph(())csyt A
poSitibdser at 63 fiHCS pS8dpositisins 4 02fkto 168d, Witk FSBRRL B SERIIPNO:20),

that .that were | i,zed..and b i ' i
e
RIARI 1 ikdededte thepf@saent Ini amraspeziathe 67T \DNE¢oprofesn canpigts essentially

10 h ill i t ot OX] .

atoputiony ' 2 pr bRt Rsed oL B8ty SY G ififpect 1o SEQID

Béb-BhHY Imyfet%‘artﬁt}@_ﬁ 28/BEtEtht TN el pnth bowistsessendidlly of positions 1 to

vaccl ne O t eln\_/entlon expressin a tru .

BSOS NS Gro o o2 UdaROaT I STORT PRI Dah oG fosed o

ﬁ{%&*ﬁgﬁs"h _ t(F{Z@IS of ANkl BodfiénhsOTeBRNG 19eRDWER Iredpeeigto SEQ ID
e

urabi ity of |ynphocyte proliferative response :
i@k dlmmtheaawa@c%ﬂ S1GY NSR@rotppdh e A 1p ﬁ\g‘segfﬂ’ﬂjs §’ the amino
trune ; 8NGO IRTEAP) a8 yedabitansspdstBhe fusion
ar @sgﬁ\g%hguiﬁegw%ﬁ{ %}gééur abi Iqi ty ofﬁcyt gt oxi c
girbtent consiste bdsentieBp of$ES IP Afuted with a vacci ne of the
I nventi on expressi it i ReCBI BCV U R Drotein fused to an
pr ot eilh .yetl'-alnﬁﬁer %ﬁéﬁ?’%%%“gngB%?%‘gﬂ%“N?hgm_ng the B )
duCENEsb prowi, whasin-thaNE5INS8teipenaiisen inactivating deletion of NS5b C-

cyt oki ne-secreting,cC lLad | Ci f

BT off GEPRReb i, IS MR B Rt ARRATSE Plo 1R of HOV
PKI9SL{pasitibh0D73 k8 4420} it esigrafphSEQ D 0§0:20) i Ingone aspect, the HCV
cytotoxic effector cell activity induced with a

vacci ne of the invention expregsing different anmounts

of a truncated NS3-Core fusion protein. Figs. 15A-15C

are graphs showi ng pro-inflamatory cytokine secreting
cells induced with a vaccine of the invention

expressing different amounts of a truncated NS3- Core
fusion protein. Fig. 16 is a graph show ng that

vacci nes of the invention expressing a truncated

NS3- Core fusion protein or an inactivated HCV NS3

protease fusion protein induces protective inmunity in

~ALI P~/
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wi th syngeneic tunor cells expressing HCV NS3. Fig. 18
is a graph show ng | ynphocyte proliferative activity

wonospuern cells from"protected" mce. Fig. 18CTAIS2005/037499

graph showi ng cytotoxic effector cell activity in

een cells.from"protected" m.c Fi '
REPEERIEt P e loBErnoss e ) rIGT st Bt o
20590 @SB irBPedt tbrIBIE Ab &fD:NF3- koyee ahatbéroaspeut,che HEV NS5a protein is

stinulates_cytotoxic effector..cell activity, i.n s .
oot o NERRTES s RE AL . SR g epishtedred REEF D No:9
(MABEAPHP NinS{H@inb@ed BipbetathéafiGioN Hrérbint dodsibte wesehiialy of SEQ ID
expressing a truncated NS3-Core fusion protein induces
Neelapeutic immnity in BALB/c nice bearing syngeneic

B celiy dn¥mitREREn R Spfsfin BiG¥e 'i3on ProGn isAerathel c@RIB1 of an
are.graphs showi ng that a vaccine of the invention

exdpeible pravaoter, suche &UE4- NS3- Core fusi on protein induces
thera L CorhSOMMM L Yor it FALRY GnvEhGdh RBASS 180arS KEBRAGICY fusion
B celgﬁw§%bﬁ%nas %&%ﬁé@%lng H%Sgﬁ%%; Fi gs. 23A and 23B .
arogeigveehen HediEYigrotdims 2ay vhtheishevegtesqripgd prajeing qngparticularly, is

expressi _ ; g .
T e e e
SE@EDNOEW, FEQIRND: VhirtdsSERABONOsL8. Det ai | ed Descri ption

of the Invention This jnventiaon e r t Qicleic acid
como&?ﬁgﬁfngnf&?ﬁ%n%t c%es PR \}%%egﬁ&nhag e?%t%yg)n aﬁs})r%gﬁd 1?10 ele el
aGAdciBt coppiaing tai iickicvicidisq(édey pn@dohgfany of tizsagtionerdescribed fusion

preventing hepatitis, C viral infecti.on in.a I.oml
PrREciim AR GRS CXTiE e st @?qﬁsl%na?f{’f%é“uﬁg gifbr B control of an
YeRshidpreaekey 36t RE€UFgnpri sing a yeast vehicle and an

HCV antiggn fusjion protein that i.s selected to .el

Lt . .
an i miueder %Mﬁg@t gé gﬁeﬁgqsqunﬂ?léE z}t%sntoiaﬁe%ﬂ{nbéﬂ nﬁ,ﬁ*‘lqlew acid
ThfeduV@Mp R g ahy 0f §udk hdethes dubRicusRl @bleties. HRné esbatiment, the
gene and protein described herein in any vaccine and
vegooibiraniytusteiscasid meleculidy a VER! WFRI  evi dence suggests
that ¢l.ea{ane ?m@&ﬁm@ﬁ@f 1Rl infntie RAMtdst th B réeoribinasit deti@Mt has been

infection is facilitated by cell-nmediated innunit{ and
tthasfeaerhwith ameof thfregomrhingint yudleic asid srnlecales ylescrpedt peggin. Such a
i ndi vidual, s r i oPE0ELI &ef. Previous
é?ﬁa?%%°P%%B?Bé&gﬁﬁﬁ%hgﬁéﬁgggﬁ? fnvgnfors and others

have s\nother érodoere of thalpresent invshiiep whtss 40 2 VescgisPHAmting: (2) an

D

Nov entyes arbthet 8R8oditlefd.of Batpeestnt Apyehiicratelatas tSe vicgine Momprising: (a)

09/991,363, filed er 15, .2001, each .of ' 1S et

i eBREe 8?311:-3 it ég)e?nn'\ﬁé&rﬁélf’ B PLjiE 3 r]?b?cf @ ecpe% ety ;ﬁ] a'f%(écme ean
PLRESRbmpRMa ekt Sehiyieaslicrdid gr dehdriticrvell hiss eqeaits the yeast vehicle.
products have been shown to eliciti

i fit t rrieter SoPAeRine co rising an
that afesaeetbaismbogimeps ofjthegreteg} PEPNTOBIP &R Rt BEE P H EHF
Viddihl ¥uic ¥did HolRRE eARAHGan MUV HRI0E pidleil by Gesciiibedabove.
vari ety of animal species, and to do so i

2 . an .
ant i gehnysqfehs #WW?'d@B@W?Imde%@VF%@Hit% ipcfygle payisolated HCV
T[ﬂ?loﬁ) %ﬁﬁ%ﬂtof IV EPEHHBR chiS aldd §RGIE Wt felst@he b6 QY2 MEPEnse Mnodifier.
the plrat orn1techn&lo%y rel ated to yeast-based )
i Srviirisologicalprsianse produisest eanainclyds it &) npih Ligited tpadeppiokine, a

. 5.830,463, i \% rag~- i§ibgical response
ARG R ARG ABGF JHE lgelo Rk Suck a0 ol respons
2@Bdifierstven pchslentutiare/emtlioried ey entpEELAL SPE-GINGRnentiHap28, anti-
S. cerevisiae are avidly phagocytosed by and directly
activate dendritic cells which7then present
yeast associ ated proteins to CD4 and CD8 T cells in a
highly efficient manner (Stubbs et al. Nature Med.
5:625-629, 2001; and U. S. Patent Application Serial
No. 09/991, 363, supra). S. cerevisiae that express
mut ant Ras oncoproteins were shown to specifically
el i m nate established tunors bearing the honol ogous
nmutations in a nouse nodel of spontaneous |ung cancer
(Lu et al., Cancer Research 64:5084-5088, 2004) and

o o e . o A
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expressing a novel HCV fusion protein, which in one
enbodi nent, contains at |east a portion of both NS3

wanawe@asr3 pr ot ei n sequences. O her enbodi nent sPCIAIS®E/037499

a novel fulllength inactivated NS3 HCV protein, a

novel truncated E1- ysion vel.: M .

ngxgatédid p&y {'}1‘:?7& an bﬁ‘b% ue(FIr%%]% ﬁ—Pm gﬂtl ITIMLI anti
m@ qtdm@oél&né §Rnts 'MeB ligad, whighintod, grppEoett-maeroptiagevcolony-
of the disclosure prOV|ded he

in. The )

sprotating feien (RECHD oresvodin Tolluks é%??@@é‘?’r 2ggpists;and TLR
J%%g fected cells and are essential for virus
Plcatlon t hese characteristics copbi ned w

hi gh Ahethee @nb@dl@elqué‘n@é PSR PVERtiPH EC etota,'gtﬁ,[hod 10 protect an
exceﬁl algamgt t{eﬁétﬂ‘été @4 (IJI@V}' neLdash %anrﬁﬂﬁg adaGifistergngolo an animal

nventi on has” been shown in_ aninals ée. £ th
tgam@rsatem Itnﬂ:dneChwtth g&t\’spes: iaf rigk pf being dpigetpd it HGY) any of the

A S Glhikinikt@:%10R S B8 vaccine
B ‘ﬁ%tf‘ &y ymven ? E}/Eclf%rgf%}jgl e%%?; ?}ggr;{nng both NS3 and
16%@ afiftial gABGes an qbrdventp T drtfection ealat leasf 008 SYmp o Fegulting from
&{esshpg HCV anﬁlgens (see Exanples and 18).
ipfeciqndR M5Bt he vaccine is expected to augnent

t he HEN-50@6i EhlsodCRdt ofinkk EB&st Tvewidn rebigsdpgemethod to elicit an

targeted to the HCV.NS3 andCore prot B

B BaE RGO PO TPAAieq GRS i 3 "t“%tnﬁ‘l P dhtgeh ofimprising

?&ﬁﬁfs@ﬁﬁgw 40 A b eohethctinel ofitituigbsnt mmnnmass«liesmb@d herein.
usion protein that is use

yeastAmdewggqleﬁé ofrthe rpéesmtelélgﬂﬁtopnr\e; e[ n]teltlt?od to elicit an

Eﬂtiﬁq itHS dImAiReY ﬁﬂun@r%&ipbﬂ@tagﬁmﬁ aﬁ)HG‘é 81$tlgan iod populatton of
er of ogous anti gens |nﬁ£eas erein. the des

mdt\{l@em w;ltoph'a@(: bqtqn(lgff:ctéqi &Q\ééeglyrtgp%amggngg t(} ﬁud }?opulatton
d@1§gg0|f|c synt hetic

nggnaf fg§£$$%§ ﬁé?gfﬁﬁé ° (b) at least a gongﬁq

an endegantes erybahmerprqﬁtt]@q presq%@f\/@thné’pl@ﬁ% fo # st 0 Immunize
D L A HCP R P © t ARCBObbAMd infatte@fwith HCV,
%ﬁ?%zgtoﬁ]x?gﬁ %lggg?%%%égﬁhﬁlgggeast and/og 2 v N

I@61@pﬁﬁﬁ§adﬁﬁﬁlﬁteﬂmgiﬂoshldtpop‘niaﬂloﬂ’ﬂf dndividuals dyaceine wf@rdmg to any of the

DrOt(ﬁ the east cells. Also, the fusion peptides

BPONF gﬂgﬁ &t8be that can be designed to be

recogmi g@dobiheaabsed arthods) thy &mctnesqan ibeaglrrgmstg@,qg@dhooster to a

and do not appear to nega C e ]
aeqyen g@nlggg}gngtvnﬁlh‘éec\;ogcﬁcg% )rég };?ri? atnn%gh IMH& of the above

GRRBSds UG vacRittehcan GRMdiRiktered se fprinefthe utntnene system prior to boosting

identification, selection and purification of proteins
u@@f@@ﬂ@ﬁmﬁWEVWﬁqﬁﬁtlon In addition, the present

' ”Ve”tm%ﬁtepaﬁﬁcﬁtmé@toﬁﬁletﬂ?&emﬂveﬁﬁorpﬁmdsdeEhetdsabf anyeof the above-
fused to the C-term nus of the. antigen constﬁgﬁgh&mum
plesdribed vancings ingrfomzdation forpgoleging A P Bah ARF IS

i dent iyf lt%ﬁlé rlmﬁzfodgt%t Bf %eﬂré‘sentslﬂ%htll@ﬁ RElbEe$o tHeodse@E any of the

but are no any synthetic or naturaIf l-mediated
p@pm-depntmdmcasesanpetsmuletwraébr(eé%nf?’ ap RN{LpeDySPRGG fip!-mediate
ot her short egnmggg atibgpt i des attached to the
CPRFHFRLSE FE4R anﬁlgen ccording to the invention

can beAnssied embbddiment ofi thé present h@ea‘@mq relagns tpfthg pse any of the above-
N-term nal SC dition.
oS VPeRRR ot Sonueus SRR Erey B e Uigopy b Emdidon

novel fusion protein HCV antigens for use in a
yeast - based vaccine that provide nultiple (two or
nore) inmunogeni ¢ donmai ns frongone or nore antigens

Wi thin the same construct. An exenplary fusion protein
conprising multiple i munogenic domains is the fusion
protein conprising the HCV NS3 and Core proteins, or

I mmunogeni ¢ portions thereof, that is described
herein. O hers are al so described bel ow. As descri bed
above, NS3 and Core are abundantly expressed in
infected cells, are required for viral replication and
contaln epltopes that are recognlzed by both CD4+ and

P

ey o g,
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addi ti onal fusion proteins and vaccines are

exenp. |f|e her ucl ei ¢ .aci

sequent? g’re ﬁE@O‘S@F (?ftgepﬁ’s 3n1évsena dl%?ah%r%n[He A B any of the

BV Rk airBed Sacziieo ded ﬂbﬂn&ﬂae]by far Enrvinoxing arpophletiar of infiyrduals at

exanpl e, the nuclei i d sequence of the polyprotein
@rpwn%ﬁgqcfedévlﬁiﬁﬁ?us strain H77 is described in

Dat abas&hécsisodireht N theAlrédentliAbehtios irethBs’ZﬁDthé)usaardy ofsthe above-

represented herein by SEQ ID NO 19

dercebekvaceigesing fempulztion ﬁﬂfﬁeamw@w&t&qn g&mgtvlll}'io Eifgaé fre infected
afnfceci d sequence represented herein by SEQ ID

NGO 20. Wthin SEQ ID NGO 20, the HCV proteins conprise

the followi ng positions: HCV Core (positions 1 to 191

of SE? I D Ng_)g 2]9‘).ef ]jégevpﬁbn SAUEDLRENG | o %ﬂﬁ%ﬂﬁbﬁ'

(eg\? Z: Bigg né« ysb 73 @neeilglta{ peeps ofony esign g(& (5'1461/%3} ans‘ééomsm stain
2 [

A

tHICVL BB fﬁorﬁﬁ@ehﬂn INEasR Ghjcldsi@ucoBag forthe Ease@t im@mt@as e

or ot o6 et Aeup pBRL I LS PO bprc by R oV

mrgﬂﬁuswh@(bté\ﬁﬁba f@ﬁl&lehﬂclemsooidiﬁgtd the lI@Fent olﬁlerm@ | D

% 38 1g gﬁ\/ %ﬁﬂg&ﬁgﬁ&t&oﬁég g’g‘ﬁ 2'42 sm%ggf H%ansmembrane

( Qpﬁldbfn@ﬁhsde%&ﬂHCU NMb fhsiod piote iR W@bt&@hwleﬁﬂ:cordmg to the present
I scussed above, strains of HCV display high am no
dBY@tiPHentity (e.g., see Table 1). Therefore, using

the g Wlf,d @WW&&WHG{%&HQ iRt B vadishet dTahd efvelitncepiessiide truncated

exe strain, one of skill th

B iy v T 400 o ey Koo o
pr ot ei BRAOIE QRY o6 Subtikifg QR aUSRcin® dffiBe invention expressing a
conpos i ons and vacci nes of the present |nvent|on It

|t91ncdttedaN33-l¢@te fsian prstteininduces DB apeaieytoteie piferigrcelds
bot h B dafif! eVt A aBcih@tn®faventi
adequa % cel ﬁ%l ar nld%I)%}mlﬁggt ésé;gctlaat eanI h IVention expressing
deevmhoa‘[ﬂ:dﬁ‘ﬁﬁ3 -Gbrecthsiom pmteumﬁreig(:qsmytotqmo pgecé@jp@gqs itk kill tumor cells

r ef or. t 0.praopose t sting but
gﬁ?? ﬁ@ﬁo n'w%mn %gk%§§89§rééfls in
chr onlmgals ¥ aHENHH nmmttmg tham duwcdmmbﬁthmﬂxdenmecpwssmg a truncated
therapeuti ¢ benefit. Wthout bel
(N Ebies Bisfor RUGR P PRaYiR, RAF-E RERaor] (gftidhes by mouse

dplBrRsfdrer apy consists of a non- pathogenlc vector t hat

can dellver antigens into the MHC cl ass | ass

ant i gdie-dt Bse Rl FW‘%Pmlnﬁdy@Pl?%e%r@a @h?necﬁéﬁ or three

aRebPEndiufi®ltions S8RON$RBine DhitEe MO&IHh &Ptk altmacdial NS3-Core

capabl e of repeated adm nistration, simlar to other

t fusion peatgin.c products. The vaccine and conposi tions of

the prfq%e GING L) Xﬁe%&ﬁ@ sﬁfvﬁn% fealloyoxfldftelfbr t€ll AdtRE induced by one,

goal s ome i nmunot her apeuti c vaccine preparations,

ktmwwr three oveckly impanizaéens rvithj nveseing ohthedremiengrrygssing a truncated
f4_ed oteins that are endocytosed by

de E%FF?H%¥8é?{§£gnd macr ophages (also referred to

generally herein as antigen presenting cells or APCs).

The proteins in the engulfed material are digested

into pol ypeptides (10-20 am no9 aci ds) which are bound

to class Il IWHC nol ecul es in specialized endosones in

APCs. The peptide + class Il MHC nol ecul e conplex is

then expressed on the surface of the APC. An

anti gen-specific CD4+ helper T cell (TH) binds to the

conbi nation of class Il MHC + pepti de, becones

activated and produces | ynphoki nes. Sol ubl e antigens

that are adm ni stered extracellularly w thout

adjuvants tend to stlnulate type 2 helper T ceIIs

- " g, ~ '
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endogenous antigens. Viral proteins being synthesized

by infected cells are digested into peptides (8-10
warmew4aes ds) by cytosolic proteasonmes coupl edP@iris2005/037499

peptide delivery into the endoplasmc reticulum

Proper foldin

f cla VHC nol
endopiigts fica ‘F‘g?g cEHg Lﬁ‘ﬁlﬁlé SHRBLR cri’gﬁ't?ncﬂéwnﬁamn | }LGQS Specific cytokine-

sf% ﬁﬁx?gac?éﬂ'ﬁn&ﬁ&?l%ﬁbﬁ@ 6 R itges weglly Qnmtmizdtions fwrmka vegeine of the
e surface of the infected or tunor cell. CD8+ T

me¢nlt19n prsproing 2 tynedid N b PisdesiPr8eivHC |
rece qﬁlg r'g REP F%ﬁp ﬂﬁ@ﬁfmin@ AGfplaste @ﬁ&ﬁé&@ﬁoﬂ ﬂln@mh icakssderived from
u

i ncl in general, |ead ¢ f
BALBlcnmmeat&l@tdthrahm@Weﬂn@Efpmﬁ‘s@ld P%t@éd\w% oy YiepinR §f ghe invention
1 Qnd @ Auttdréht khmdnidittbn! kotdcﬁ)ls

WIGSF%%EE{]%%?S%@%%%P% j@%glt “vated. Vhile CDB+ T

can rﬂlgxdwme asppaph illusti2ting eytptaxigefieqten qell agtbpalerh s&fector cells
14 ! @fpdobte Wil f th

rtdirn o> P dnbe o bl AR AES g vy o o

G@bitBnangressiny aphagesd NSA-Cud iftsiapnprofein undes| differgntcigymunization

t hat %n order to obtain nmaximal CTL activation,

EP8§8 tation of antigens by dendritic cells is

requirigd. 1TAusd asBf ae Gdhs Tethorsehting, tI@T Idurabijity raf lymphocyte

interaction with an antigen pre nt|n e .
BRUGITS RRR L HRGE AN § AT Gare AT el ik hffated NS3
tgrihﬁagb%mhpfected cel | s. It mas |n|t|aIIy unclear

how antigens bei

ng synth SI a Vi fecte
cel | Figsl B4 ppg 1 ggearr? vy)mg g?r légly Xﬁ"\/ﬁ%otogltc &fector cell

R %Qéjﬁlki\?deﬁ vﬁﬁxl d $acciB |0?ﬁfé 1ﬁ¢bﬁtl&ﬁ&£ﬂiés§mg a(tﬁllnbatd:d NSB—Core fusion
be Bane I nfected. However, recent data indicates that

gerieni ti c ceIIs can recogni ze infected cells that

becong, RPPPL 95}C ?133 i€ %\Aﬁné) find Qh@BAtPR aREstt RAE NS3-specific

Cross-prim ng exogenous antigens into
mpmkmadagﬁmgusﬂamumggh“ﬁ¥65éﬁ¥aﬁﬂﬁﬁh%apﬁﬁﬁyﬁe ﬁmﬁ%émemaWd
3@& ﬁP S| n)m%f the proteins associated with

F%?B 1A € engul fed by dendritic cells and
macr ophegem-i4lnde ghwphs ilinstyating cptotoris efeqios cell pieity induced with a
pat hwa 3). In additi.on fusion
et 1ot ety "SR Ui S Bdunf O SnR5s Core
|gtine responses are initiated prlnarlly by dendritic

cell s_and cr ages ha t.ake up ' . 1
from &8 de ]IS?rlpé © e ?jg R Frelt'h m&‘iaﬁ{)rﬁ%tn r g%$ﬁﬁé Rgoreting cells
qg&dch& Wit@fa $088€ of Bllivenfiomegtusaihg ldiffepene smotintanf 2 gleln@ted NS3-
should Iead to an inproved T cell-nediated cellular

|©Wﬂﬁéﬁmé§ﬁ@ﬁse In this regard, reconbinant S.

cer eVIﬁ% @ ¥eashp I?%(Imvﬂhé tHah @adeaiet o€ wﬂealheerftﬁﬁtdxplesmw a truncated
I munos |nulatory onpl exes (| SCOVs

a8 domdiaion agetetmhat apipastiyjated oS 1t B@)‘%?‘éea&“%log@éeélé induces

nat | | r QRET $da88t 3nMleaaN Wil 5RBEAdIY tumor cells
g%ﬂ%%rggh oegébggggB@ tlgaga antlggn%p(16 27-29).

Sﬂp&smmyH§VaéSyeast ceIIs are avidly taken up by

profe ant | GElF BielifehHE Bressing a truncated

nacroéﬁ%ggs aﬁ? { % %F&m'YgasflaSSOC|§?%d ¢

PRS3-Eofsfusivg pedtéin Gnchmd yropptesemrremﬂy iim CH B 6apige ggginst challenge

and class. || t ective

alith gasesicimep Eeuléffprﬁgg\g }Eb\gi\lstﬁmum ty to tunmor cells
(16-17). Dendritic cells and macrophages have a
variety of receptors on their surface that act as

m crobi al pattern recognitionigol ecules; i.e., they
recogni ze pat hogens on the basis of differences in

gl ycosyl ation patterns, lipoproteins and nucleic acid
conposition. Hence, such antigen presenting cells
(APCs) have receptors for mcrobial mannoproteins,
pepti dogl ycans, glucans, |ipoproteins, double-stranded
RNA and CpG i sl and-contai ni ng DNA (30-32). Engagenent
of these receptors results in what has been terned a
danger signal Ieadlng to dendrltlc ceII mat ur ati on,

. e o o - o e s Y L T
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formul ati ons share many advantages wi th DNA vacci nes,

i ncl udi ng ease of construction and the ability to
woan@au49rsll ti pl e anti gens. Unli ke DNA vacci hesPCT/US2005/037499

yeast - based i mmunot herapeutic formul.ati ons do not

require extensive purification to. ean ent i al

t oxi Eige AR ta/ Fa LOVAS bmpfloog’gi rreld ﬁﬁ‘r‘f Emg)‘%tyflﬂrétp%eIIl ells from

ﬁ§%§w¢q%%éwv the heterol ogous proteins expressed in
econbi nant yeast serve as antigens for %o enrtlsquncells from
CTL- M.l&tléda igreRh reBoVing sosedc eHeqiP: 1 AR AR VPVE

?ﬁﬁk&é@ animal trials as preventative, as mell as
rapeutlc treatnments, the yeast fornul ati on was

succ s R0lis aeraph dlusaetingghaiiavaesing ol HE TGREGH SREFssng a truncated

Iﬁ%‘; ga | Sfuflr Eﬂ&ﬁﬂﬁmﬁfa@%ﬁo }1@ cFbltor SNEBRIVILE S kplSen cells isolated
&SR e vaccines of the present invention

e halvbmnekbeatngweicé.or el iciting broad-spectrum i mune

resp as an n t §8€ Btruncated

| mvents-an, Ron@ep Sl HACL AR e ineblicn rpRk e

NOY.Ebrel RSO Piotan tndyeasheriprntinoiterapie BA1d/c aliegbearing syngeneic

referred to herei.n & V§%19005 t hat expresses an

Riet\s3phegpsCXPIfstioh g: ®'n under the control of an

' ndUOFszJ ©2 R0 Blare graphsuhmblhgthaaaarlagcsnasofdhe @ventppEEpressing a

t(-:rgliplg@}i %tgﬁoe?rg llij?%&b?r&eﬁl 1n$lff§§%erapglgg‘%lmf Ieast? B IB g%;ég thice bearing
?gn‘lg?\{e%B Eélﬁ r@h@iﬁaéﬁxpfe@ﬁngmml on protein per 10

I on cell I nj ection

east
and BﬁgﬁBﬂéArﬁné@Be%% pieply %%ﬂwmﬁ laIV8% i Ofp%‘f m(%’?ntﬁé’f Rpressing a
ka5 R0k Gllerd PO indudiely BT spRtitic ayhtioo prafiferatin in male
I'mrune responses as shown by | ynphocyte proliferation,
ayd ftmoleiNdw Headand Whiteokdbhis.r el ease assays. M ce that
were vaccinated with G -5000 series yeast were
protected fromchal l enge with HCV antlgenexpreSS|ng
syngenei ¢ tunor ceDé¢tailedDeseritign af @ {RVeBRA t npr
pr ot egéﬁson ! Su' tlfe’r 1RSrelfRs o %%ﬁlgéﬁ@oﬂseﬁlﬁlﬁl&hd)d% Rr Vaccmatmg an
surro i erapy are also presented herei
Bhial lagaind n@pass @ i ngcwm agd fomiresding yor Wenmgeéﬁpéaﬁs C viral
patients wl| Y PSbdsl-0Rsd
Griegtise 1 D GRETn 165 EVEHEDA TGRS TR B el IR S
cehﬁﬁfi& dg)ﬁ] ye&k atiasle taAd an EIOVasigth dusicvirotinnibyt infspledtedtgrelicit an

be used in a netho ot ect an n I B th
iippTEAae FESPOTSE 2gRIesh gg’e\} }né%{] zﬁ o f”[lrﬁg %Tr]lv%gt?c%nrkﬁéo iftcl e use

rlgvirdternndbn |g@1?esatndqﬁ@teﬁ>emmaa hﬁsml ih iang véqoom ant a4 protocol
infection. The conposition or vaccine. The vacci ne
dbnﬁGVSes (a) a yeast vehicle; and (b) a heterologous

f USi ORyAIAE BliBeR¥ RNESHE T ¥1chABcey s Eonveh bE hepatifis C virus (HCV)
dlscusseé above, the invention includes severa

i mcmnem mrtatetdsb}o pellmedieipch émmpnity and Hat srfieperaat ph immunity in
tnsgxgqu a Cc‘cecP {nd%vlib%eL ?rlllta{fé)t'ﬂera E Bbib S Plevicas §ﬁ1&il1€§reported by

e yeas es ough other vacci_ne binant S.
t thepresent mtenuoracatnddmhaysam sb@m élle eitaiid fay wying whole, recombinan
cont enpl at ed by, (e LiORedise els@W)U.S. Patent No.
S?fé@*l”lr’r‘fp cg?a\se Bt Vaccrn{é%sgn(f %ﬁggﬁtﬁ?oﬂ ¥ rovi eeeés) new
f 518300463p [soedli Nbv@mbsﬁ 3,U60% U.Bakatent dipplt ¢a21@ntSﬁléal No. 09/991,363, filed

expr essi t er.ol egous The
R L e R S el
efﬁ@£e%§ s8ntded Gyregétibl@uslnﬁm@b&;bfapemmdpmducttsh avvec hpenpghown to elicit
used as vaccinating antigens in the absence of the

yeast vehicle described hereini(i.e., in conventiona

or ot her non-yeast-based vacci ne conpositions). The

novel fusion proteins, in some enbodi nents, also

provi de a broad cellular imune response by the use of

mul tiple selected antigens in a single vaccine. In
conjunction wth the yeast vehicle, these fusion

proteins are nost typically expressed as reconbi nant
proteins by the yeast vehicle (e.g., by an intact

yeast or yeast spheroplast mhlch can optlonally be
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yeast vehicle or prevents posttransl ationa
nodi fi cation of the expressed fusion protein. The

weoeypmiclva#928 peptide and N-term nal portion of tRET/US2005/037499

antigen together forma fusion protein thathas the

foll .
lﬁi‘g’éltft%%?n?%aﬁ’é ﬁét%feﬂ%%%tﬂg Péf{ﬁlmgg?rgf ceﬂg g&héé %Z%a%%gr &viral and

édnc& a:ntlééiﬁ ik w8 tinAndafiety € iaflindal sﬂebiBs,Sayldttdn db isc ipapantigen-specific,
e am no acid residue at

§B§ @Tbﬁnﬁmﬁﬁb@ﬂtﬁﬁl%dglon protein is not a glycine or
a profidfrebent Fventidncis T4l t@ﬂﬂt R@p@eérterit dnt the platform technology

synthetic peptide is not a yci ne or r.oline
kel 6 P AN GBI RS ST s fesrghed 551 Pheent No.

B '"s‘?o h&S QR PRBTRINEr B 51998, n@tsh P&eﬁtn@ptlbatﬁm,SehbJENam9m1 363, filed
Ids at positions 2-6, whether part of the s n etic

Uemmbjae 16y 26He Mrgﬂeﬁt inygnterp @ageyptpw@thly; SM cgrevzszae are
LSl 0 lﬁ%ﬂm.m t yeast-
ﬁ]{%/ ghalga éé&%eg bgna(r@) dl%gﬂg%c G g&girrrl:tlggdeam h ¢ en present yeas
6 éibicd PpEot@inG thCDHhmdfCEB% a“ncqiis ot @j ghly effiqigns mpgmey, (Sigpbs et al.
oy 2 363,
%84( g?e%pépgse 529, tzﬁ G 304 hefifatc:e%Ag{)hdgﬁéﬂ 's,ér g\lopp@/%l supra).
isf cérBfisiay mHa @kpress pﬁtﬁhntdhm a@ceproteine rwerd ahDVBl Mmgtﬁcally eliminate

d t I T
§§%Qlf§g?qd gm?pgi)f)%aglgg ehh%ol Solug El&t)u?%tlons i \%D%élur%g E%odel ers ontaneous
daﬁceﬂ@[tﬁet&ll e@@{ca)bRQ&ecaf:h b4&a684-2088, mmhzmdathls dpproach is currently

i ncl udi ng
ﬁ)hlag t@teg,ﬁl A @h%qe Ila]élnla]il ﬁhW?i Frgﬁj ?I%Qaélalgtﬁ o %l% eat1g,glg1% anéioc(s)lorectal
AP BGhifthetdpe@tSorodHRRHaERINN, this lp&tibﬁﬁtdcﬂﬁolcgyme Btsz&ghtforward
an am no acid seg uence of M X2- X3- X4- X5-

|t@pwét1¢% B HAO N i o8 RS PR BF BUBRBT Pepeitdly 0
Ph¥a en%g&!d' OBnminé$epenses, aad @b Abiequidhefagibm-sfekifiGapproach for
any ama d except nethionine, |ysine or arginine;
whesnfichiriXgi s any ami no acid except nethionine, lysine
or ar Bl thO pRSéH iR%ARRL have developed a
nmet hi g}}t&%ggﬂ*%:&g}) gl(it Zﬁ’rfu%ﬁ%nﬁ \Rher elln X6 i sav?a v oo
aehstbasedi theene epat gostphisesni rrgcomly@nﬁ éle@;rmqﬁtgqttgﬁ e celfeﬁzszae yeast
one enbodlne u 0 least
&BW1%§ Ig)V% ﬁgW%s1§g S(‘Zth@e%thkﬁ ﬁalecﬂ'{1 aénrfcl:ﬁébgtme%@ contains at least a
Sfoakiinl dftbpttomssamm @ss |pmte1mfsecpamde|s:voam puyboriingnts inglge g novel full-

cell. and/ or ost-tr an

Fnat]h Elafjﬁl@{teéllp]ﬂg% ﬁ&tt\/sh%xjg‘g;gla % tnove éétgcp lhgﬁggétgﬁ gl%ttélﬁ) Mnd a novel
M vi-dombimAdeRe té SEQV IN34bI@son prbt@madlihetrlemboﬂlmetlh@f theheveoteh will be
stability, of t@’v‘%‘ x%r essi o(ged?r oduct, the present
i PP eRidP Fiepetfitha diseldsuie MRS hn part ner does not
appearreqrdNe gatd pretein dndBBS trétbte brmbnelants ponsged in HCV-infected
agai nst the vaccinating antjgen in the constru

il ehdare enentsl e HEws EPhEion E¥pHPEET S cgibiried 'With the high
c?e%teg,n&ds QerRE QUi ER2A%h BRkd GRE bhRllertan g@t@ fbteﬁﬁlgmtoﬂfwapy The
by~a sel e t|on agent, such as an_antibo %'ﬁ

evdocidé nbie pukent eitivading bash shaveinfgEnals o 85%‘?@% 4 &fmgen specific

enc b h&bbfses against virall

TGV ARSI R ey o T oo (BIP PRbfics ggebit viely

| ﬂfd&@d&&bls ¢xpraasiog batb ANSS andl Careleasiginstapd tps,mratf:r:fo%umals agamst tumors

ence ed
RTRE A ST O paified b 1], AU GREE e Lo cxpect

Wﬁtdﬂgﬁhemﬂtﬁe HCVMpéelﬂb EDA— Fhd(GBR) T BINSs@)se thrgeted tq Ge &V NS3 and

under stood that various enbodi nents of the invention

as described herein may al so ke conbi ned. For exanple,

in one aspect of the invention, when the synthetic

peptide is MA-D-E-A-P (SEQ ID NO 9), the nucleic

acids encoding the start site for thispeptide can be

A-CCAT-GG (SEQ ID NO 10) as described above.

Vari ous ot her conbinati ons of enbodi nents of the

invention will be apparent to those of skill in the

art. Another specific enbodi ment of the present

|nvent|on that |s S|ntlar to the enbodi nment above and

1. i e . o " Y T
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antigen are any two am no acid residues that are not

naturally found flanking the HCV antigen. Anot her
wenhwduient of the present invention rel ates tB8C&US2005/037499

conposi tion (vaccine) mat can be used for protecting

an ani mal ag in or £

G Rrossioh TR AL repet b TG g i SRR B (PR e in

BEd. L RMe@idABE®RRI OgOUs fUS|on proteln expressed by t he

yeast vehicle. In one enpbodi nent, .the fusiaon

compriee i fusloB et e L i g FOTPRBT R i Jcas-based
Q?IHQ %9%1513' re%ﬂ%ﬁ%ﬁtl&ﬁﬁ SBiiePasingfa Aoviel |cbns|ttﬁctgfoh expression of

I gen, as various fusion prot el ns

inateirolopous 'ralngfmg en yewshovlrurip dhendesiyed antigsaig %?@@6@3 &F @eptide(s) are
E cf 3t Qﬁeﬁ{ a{?ﬂb%eﬁra&ggﬁlq td: c(a)}(_mgeglﬁc I)!glglﬁetnc \F%ﬁlgtrdg:dgsc{nﬁgﬂ(miem or (b)
ptelamst aprodtosi of amomsbasngusoYeaBlepTisEn WSt SiIFH USiRR RASYE provides
é%gpga[%?feﬁg L 45 st?&h be %Qﬁrg&%o&sthé/ BRdin RI Bk Skdkt and/or a prevents

yeas ote provi des”significantly
ﬁdbh&ﬁlﬂsﬁiiﬂloﬁilabodlﬁdayom of thierageipy st yRasbEellshehlsqy §l}eofﬁsmn peptides

proteinint yeast vehicl r lect t, such
BRoSiE el e W e 48 sPERARr oS pelection apensuch os an
RELMo8Y, Nardly db heot ypped: toehdgatively imgatitt thorimntune response against the

g%g&%gggog S‘qg%sllglanfsthgaml §n§ﬁ S Wotseglretnuo?fu?yo?ttﬁc%tiér&ﬁcanon selection

rif6Elioh dfFRAGHs isbRl intifigentioaponse agai nst the
vacci nating antigen in theconstr Thi s
the i m@qltt}ognthﬁ@?:s% inyeRyPn ¢ONfEgI ?:agecstt}l se 9 of pﬁ&tﬁ%&} ﬂ%‘ are fused to
b edicAERLS 2 tk NtigBY Qdhitait, d@ﬁd’ulab@d f(&b ose.in The selection and
endogenous yeast protein consis f
adterttiBitpgion 0BG Paopino S lzf@tlé?ﬁrm%ffﬁagu’%é%‘%ﬁmﬂeg 75y sWlheti or
endo qulﬂ‘é r‘%ﬁﬁl@ X}%ﬁ)ﬂ&@tag {e. ﬁ\’h@i @Iﬂ) ok By ytR@Sho epitopk g, Peptides
IZGS e essmno t he fusion protelnlntéa ith
w&auhbd Ve thec(l:eermnnup od\pa rapggqyo@p@rfi@g§p 4hs Bpyeqtion can be used with or
f 2L QBd REL n.  Any
%ﬁito noefh%eﬁteség{sa?ﬁ%?gtse#% can be used in this
e rrbod lFtﬁanjz,, thapntsepna urtvpm:gtsadesqxlbp mhefesy wg@rabqhgfp@phgovel fus1on protein
| ude, ar e .not S VBRS I (tw
%ra(“%?-:n UK P Y gsg%%g(ga’%gp dﬁatd%gtpgr be%nhlglpae ( %o more)
Qfﬁlﬁ{uﬁﬁ n& quh@igiffonbateror mytrosvigemsavithn thadad¢ ¢fék§tftl<¥tgAiﬂteXGmP1ary

into the secretor thway fromt r

45 AR S R B BB OB TE LR Pt mpising
ahofev RSt afd Sbre Pidteihsy aﬂﬁxﬁmﬁﬁgﬂ&mpmlolﬁﬁﬁpoi‘(}h&t is described herein.
phosphoenol pyruvat e carboxyki nase PCKI,

pr@phﬁﬁﬂ PEbPHBLeVPaK and tri ose phosphate

| somerasgsdilled 3865R, RSQGHE Gord O abliglantly expresai ol iefected cells, are
expression in | ucose and cytosolléﬁlocallzat

Cogpsdtfor virelgeplisetn 21k PR ARIIPER LAt PG 1GRIPRE B bpfh CD4” and
V@'Ié%ﬁ Fgﬁs %ﬁ%tesmcﬁlr&ﬁ@hﬁéd%n S addGRAS, adSSifdge dSkigeting these
ose expression is |nduced and whos&1 d ¢
ptﬁmteﬁisnsmdirlmrtrmtaelyt btk nseiel| @ ApuRele XEERNs eis ofhie cRigh sdeeree ©
It?%p]g‘%? L otﬁtr ?ﬁlt ac&ch@vép %%&hﬂ@ @‘He%d ngtﬁét&ngtghlét@i conserved

ondrla genes f 'ocal i zati on
aim&ﬂgGHsl&fa@hotgpésl laband by theri@CVﬁ@ramﬁ mopta}preml,eggén the U.S. (Table 1).

: iti
bﬁﬁ%&&g rprq%%ln 81’?81%%5['&) Cf') amn%o%{dhlﬁé}ﬁl r?z:fh? % gbré‘igil ga[‘air? ®Chddidentities

Prabak WoRepd-H3ie farthd dtkersiuetHHEY lgcnotwpt ird @bsgaved coppared to the HCV
fusion proteins herein conprise an anti body epitope

for identification and purificgtion of the fusion

protein. Antibodies may al ready be avail abl e that
selectively bind to an endogenous antigen or can be

readily generated. Finally, if it is desired to direct

a protein to a particular cellular |ocation (e.g.,

into the secretory pathway, into mtochondria, into

the nucleus), then the construct can use the

endogenous signals for the yeast protein to be sure

that the cel lul ar nachlnery |s optlntzed for that

e -~ . 1
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In one enbodi ment, a vaccine of the present invention
can conprise a peptide linked to the Cterm nus of the

wolehemard2gen, wherein the peptide allows for PCT/US2005/037499

recognition of the fusion protein by an anti body

directed again ti.d
R
Grafas G Aottt Hintthd-hditl (BEHQy | eRisiDetvitd@h strdins $a end dloli awe identities range

be used al one or in_conjunction w t

Fora SRl e ctier HOV G Phuazpsy e ALY LERBEG]Rablnce. mhe

fﬁ RVRgrek T £oasSdrPfioR! &t @NSordsed NB3 tﬁﬂﬁeﬂdﬁ@ﬁiolﬂgsthanﬂnous HCV
np05|t|ons of the invention, |nclu e at. | east ? Ffﬁ&t

gnmptygemsm@ls thaesermiial Raige 2k snemifivaveraf REPIEIR Gpigaing o5 yirgy lunction.

&ﬁg %c@ﬁ'le &8 'p?(%leﬂi%en@&? dedpi¥® beiflg b Sitiple PRIRIER Iwad ﬂes@gned to target

urality of "HCV antigens, including one or nor ded
fovmire geingens, AHIreease Bd RArcGHOEyr & haPPEALh gaé‘rfgadﬂé{sbe expande
Eoe&llcorﬁ(%ate fich rgﬁéﬂlggéht%nc&r%raf oftids bRt HdedoRseHRIKEVaEkal proteins to
SPETREan i e at least a portion of any one or
peatile itHEY epmdireddas cellulas dmawing respenspICPuel addiijQipb fision proteins and

coprotel n envel ope gl ycoprotein, HCV P7 ion
gﬁ% g ?ﬁﬂ?%ﬁéﬁé al | opr ot ease, HCV NS3
pr ot ezsehtdic aaeandHMnNG¢ A NGBenoe ForHEY polypiotein genqs\and the

gﬁldprlq@psce&?cg? g gazg:!g/ 8&0#32%81%2 gr . egyli nﬁ é]ﬁ)e %W &?@sequence

BPﬂlta |p@l§fpﬂ)ftenageﬂe|@% Hepatitd @ Vatubetrain HATR it descriEy nCBaTebase Accession
quence is

east ont |
v 8kt 2 i e feliy FRAN g o o
CRIBAE! BRIV shrBaSI7705yR6teHiD Maich Mav B gmiriocacith segjuerse gepresented

one or nore HCV antigen AcC tqQ t
|hm¢ghby o¥Q tIﬁeNQe?rQer 1th§1§ B ?Ig %8%{3 ?tha p[?er %ems comprise the

&an%gosnfo% eH@V E8e FPO5itRAS 1 itOM9 OEF SEQ) IO N&D:P0); HCV El envelope
{pep t parti al proteln full-1engt

wheppotein (esiteet £92nto %83,1 SEQ| IR,NQ Elp(g]%g renzlelope glycoprotein
ZKYA%SE NGs 3§$‘k4 5/4&'?1" SII¥§C1D 16:29); Cﬁt{/%%n %ﬁmeﬁ(;bblaens 747 10 809 of

sat'e or di srupted Cellﬁg@
SRR 300N B diSgmétsinprsase esBionel L i G SepayD NO:20),
3—&%\%2\@ pro ;ésre:;g%ﬁca?%g)oﬂl?&t gﬁﬁ et léﬁ:&l S;EnQ P NO:BOY: HON NS4a NS3
Pétegpe vofper (fobitonsntAif¢o ﬂéﬁp@fr&"@ UP OV 2@ HEYONS#b (positions 1712

ftglllg%%géﬁtmgﬁggﬁf RRAP Nisg Yosloh €5 o R ogg,g@gt@me 20); and

FEV NESBUQN £ldeskniért iR[NA pblgmembd @oan«mstmgk ue;toldfoftsﬁéz ID NO:20).

choGareadangre CREnspb B SRS HEP g Hepribde Y See Table 1),
denldrab! il st duiahad provided MBMMEadehpaefdencd toethe exemplary HCV

antlgen can be used |nterch eab
t ey pmthsé;glbﬁl wthe g il geaglé}é‘ae Q anv%gtyd%g%¢{}§3élseg fusion proteins

pi{r Ghy HCK?GSBIafnqgv usE &l tht behp &SRO sid VabdinesT @&rpré‘smlt(inventmn
ot her nD ecul e which eI|C|¥

s a _hunoral, and/ or | ul.ag.
| mrundt isedgao ﬂgécqrq‘troband qlgarw pégﬁ] Cl)equlgqﬁé}qtb( ﬁgg"eand &Bg T cells
Wtﬁatsché ﬁ%l% 0fa ue&@ CellYRARRERY [sQs@dia@ddl Wil ddveloPment of chronic
a vaccine o esent |nvent|ong nmounts an
amfacgmn Epeeppealing thtvrgf@ee, teproppsschatgimplation pexigiipg by insufficient
n ens 1 i 3 1 1 ve a
cHEY BB crHe MR PBS) T, FORRRA BE NG ThGiduals vl o
amkrputiaehetit Vithpat béing/baund dytthgpey theepresent invetsprs believe that the
enbodi nent, that an i mmune response is elicited
agai nst the antigen or inmmunogénic or tol eragenic
portion thereof, as a result of admnistration of the
antigen. Vaccination preferably results in a
protective or therapeutic effect, wherein subsequent
exposure to the antigen (or a source of the antigen)
elicits an i mmune response agai nst the antigen (or
source) that reduces or prevents a disease or
condition in the animal. The concept of vaccination is
mell knomn |n the art. The |nnune response that is

T T 1 - . T .
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An epitope is defined herein as a single immunogenic

site within a given antigen that is sufficient to
wehkhwii®rn i nrune response, or a single tol er agemius2005/037499

site within a given antigen that is sufficient to

suppress, delete or rende i nactive .an

ndg@ﬁ@(ﬁgémmpﬁ@,tgga@f cQusists| © ndxhga% m\%lvef;tor laf can dehver antigens

recogni
Lipdhe M€l dias€PhiPOES Iﬁ Eu@tlgéh fpfd@érﬂﬁﬁonl patisiaye tcas‘tdnulate potent CD4"

osition fromB cell ep |to at .e
mdgﬁ?lé&t Beelt repraugts- tives ‘GC%% gh q“ amg 05@ ‘fdo ?‘ﬁmnlm"m
11%1o R Dk QEﬁﬁgeﬁﬁlc LREEh tthe vg:@&s ahd cMﬂﬁo@t&iﬂ@V\ﬁ’ythe present
es can I'i near sequence or confornationa
mpelttm)p@s% iferdlyi switeddel thesagfialdg r egi ons) dependi ng on the
type n% mé u i qu %tﬂeﬁﬁ@tﬁﬁ%cm@pr@&trétﬂ)ﬁy kitsWh r3$ ﬂ’ﬁ@éSbntaﬁVentlon

a si | arger’, ‘and can include nultiple
ectnstsmﬂeﬁ puw@edswncahprotehe that 2w vflogytpsethby e@#ﬂea pelljeeng gnacrophages

m rg{:eérgd ggge%tgraﬁ% ?ifre %na]s %ﬁﬁ&h&%esgﬁnﬁ oell@opﬁp@é)d €he %?&ems in the

tein, 1 ncludi n%1
fifedenateRiallare uigested p)mtotpelypsptldgh(we%q amipp geighhwhichyse ound to

:jsusgﬂ Mﬁ@gﬁ(ﬁg@l‘legfrn? % gaglzede?nldos%tneg o HP@QS T%Q?E]ﬁﬁlfe + class II MHC

U»—

S or extracts

motécﬁtércgatmeams%en bipr@sdeti bri tha sudiavk iof GreSARGN Amra@nmespemﬁc CD4"
car bohydr at es

velppcT eelpfTs) ll?tnéls o glsﬁﬁlgg}n‘a‘p%o cﬁasts ﬁfeﬂlﬁ—%vﬁ rﬁ%ﬁ b?comes activated
a%&lngamgg@&ﬁ@hﬁapd that in sone enbodlnents (|. :

he antigen is expressed t he
f rom 8oluble ArbEeRsnbainde | @p&nlﬁe&eg F@gﬁlﬁg 1%1198{ a‘%’tl Y&, tend to

ls8m1al @'Znhellgéﬂsf QEIP(RLE! WhiclE Pro¥aEd Cyniph@klﬁem thao lact on B cells
fragnen hereof, rather than an entire cel

iadlimgdp gamn@ml AL PRSPt 8 ipb i fypefhelper T cell
NLLORRT, uBtion! &F AImeIS N Bimunity. If the viral
éﬁﬁ@cfesrpegiegt atqﬁeﬁl?ﬂr?ggﬂtji}agaﬁ titoél HCV zf?m en po?rlly ﬂ
@ﬁmgdmebemg:targ@em is op rtbqjmg@@raag 0f tlqulgfe@ﬁ:dme + @proaches that generate
SIn t WO Or I e p@&{ tbgﬁ i ted i
OB R TR O iy, P08 Al o s
donrai insidethetinfectet cailp peitepy gopedlydis bitle efectrdn gddition, and because

SBbhes el 4 TR e St R PRI R CRI Saponse 1o

axbb@8hslH RROUIded prdtmi Rhtgens.off GRS aC P @lacteqpmqag eforoprotectlon agamst

patients. a a _mult e do [

e i TP s o B MR, B4 hifgsres cmplovig

%E&rhtghaﬁlft frorBalssay pm%rtle beausacdsdamai n consi stj s of a

peptide froma particul ar prot

consi duiaegirast tcatexqraéaléltlama%wwo%é)% oéﬂe §F6d E‘ggc | BrigFRegse to any

eénttg gt! id Selﬂ S}%'E}g:sﬂzé%m& &l 1@ baudrpéted] mm@t@emsdaré tefidrred to as
oun rotein, erein the nut

aemlogﬁnause@nttgpmsh grzﬁaqratp]@g baing gyntheszed §y 1%[8?{6(’1 {Jerlfﬁrare digested into
p]igeé)gdes (gllqug{‘}g ea&:ﬁds?w )ytds@h@ﬁlg)te@m lcB®IMd With pdpide delivery into the

ent 1 on, am no acid sequenc %
demophisil enuim Fmpdeoplingdots s MG roairaies| Babe endoplasmic

one, .and AT HBGicki
ey 15&H‘%eﬁ Pleat acﬁgld‘%g ©h @Qgéaggrﬁ%gémﬁ%d%&rﬁuﬁ én g s ©
Oﬁletsﬂﬂacﬁrwmefmféde(am mmoacilld GRYjRertle responsl to gl ¢onpbiption of MHC

proteln or tide ca y

L groenGe pon e BBea i DR g Eef el RuTN-y whigh, in general,
S R L &ll-Aslidé Sesae despbme gncladicgkidlinggftle infectep celb ent
i nvention, the heterol ogous am no acids are a sequence
of am no acids that are not natsurally found (i.e., not
found in nature, in vivo) flanking the specified am no
aci d sequence, or that are not related to the function
of the specified am no acid sequence, or that woul d
not be encoded by the nucleotides that flank the
naturally occurring nucleic acid sequence encodi ng the
speci fied am no acid sequence as it occurs in the
gene, if such nucleotides in the naturally occurring
sequence were translated u3|ng standard codon usage
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NS3 protein (i.e., positions 89-350 of HCV NS3; SEQ ID

NG 20) linked to HCV Core sequence. In one aspect, the
WoIMe@ase3 sequence | acks t he hydrophobi ¢ C-t er RCDAIS2005/037499

sequence. I n another aspect, the HCV Core sequence

| acks the C-term nal_two i no. aci.ds I ] :
as pardidt eppepmiogegirgs vy %Iﬂia]glsgze@t ordgr we%?eg 28fhe. While
?@g“@}i‘ﬁfcﬁﬁ %Ebﬁituﬁé §<|nﬁé ch%m'cgqs aeieehllp astdpteantbat?CDAT Gulkells are the
0 e natura Core sequence. ex s
wajohsaureea of i@ fos Caégrediziediresnp %?aﬁﬁr‘eZA’ni.Pf‘f‘ﬁ‘g?‘Lug% Ynaritc cells

elbRd! a1y eAskiok Cit Gs -alsSadleh anamucegecer evisi meyimal CTL
%ﬁg&gﬁ%geesr eél to 1e1>(<)pr ess a HCV NS3- Core

> T : - itie cells4 %ui’h-on for CD4+ Tyl

mtiostesnn presritation |08 autégens by derdrifin gellsdp BRI Phdaéih AR

r.0 r P 5ty t GbfRnliSe SelB{AWI)EIn order to become
g%llsggt ptr?%lce&gvhhieﬁa-g?ﬁie (V#g I aFlcr)L1 vr\lll{;i%éé1 _lgre q Sélﬁgc e el( e me) n tn sorf eu sed
inaxifaiyrectivaterand theo reSpadrid migadly(ipEsted 68pr ot ei n (SEQ 1D
NO 20) nunbering i.n e inoM h&g eMan@ragiifected cell
sequ é’@sd?l% ‘%%Pﬁ%%fg’%%p%{ég’%ﬁ%%%@%%n esg]r?t ed lifiecte c_e,
bl Ad meirSER 1B MOcRks I MHE hethwey) iredrndrinpprlspuleshg gyndritic

NO 9) to inpart resistance t Of. I i i
bl B P VR o N R dcRAAGRS ffftecognize
t Fed@0cdlfs thilB&ohe ddphtiofas SEQsuID afidnejorofind st Hexpss-priming
NS3 protease protein (positions 6 to 26 1D
KoLy of)exqgaiong FRECHT b, iIWee“g‘ﬂ%%‘8usa%’I%I¥%? g’fé?sg‘ﬁg“l“ pathway) e
L?gg&ﬁ QRUC G éoghecgfoﬂﬁb libgoi%iﬂfgésbdiaiddrﬁrﬁiﬁfoens/ﬁaﬁl gl%ﬁgg@f@) by dendritic
amno acids 2 _to 1< .to 0 . s
tobds advmesPrRhapesofied Fefrpra e “%f& Itl\gﬁgo@g%ﬁaysé@'l %( addition,
) . w5 6w FeaP chl@ntd isgacess @8).
I%%%%p%a?lg?c%l}}élgfdeﬁg@@re )V_E;r ie_}antndé Ssi.t [ ¢ saélﬁog 1O oes that
410 ofmSEG feEpueeRyre initined pemarilydy E‘g@a‘iﬁ“e ﬁ@g JBUT W28
the fusi ¥l 2 Airfeth @b @82 6Hs€ the ability of these
ﬁgf‘eeqpnutsoﬁ&q %%%W&iéé?ﬁiagﬁ%er prt_ef erred a gcz.l 1ocfl Itul
tdeBs tonadentdtein preshie dagyensrihpyé deadgio 7 RERYE \?‘"aféﬁme lated cellular
fulll ength ' f - US PEx0ILEH e particulat
HEEBPETAGOS RATY VARt o mRahe 2 e iR AANPPEL Mo pariculatc
VidQGief Of ifmdestmubeny icomBkaespISCOMs) R6) wiith thprpddrdmdyantage that

a yeast (e,q., Saccharonycescerevl shae) . anai &g readil
CotStahebSidh yRRESRORRCIERY SURLBUEE PR g 08 ot
PERLRkiEd W egsedshaulapiatantbenoi(16, RE-29D pererividiae st cells are avidly
pronoter, CUPl. The fusion.protein i Si o _
P ot e P ST I8y onii ol
f 0L O Gat SESIUR NG AredrasTEmtyprésemed!via bothrciase] fndoraskll MPC leading
Gtermnus ( pol ypr ot ei n Hurrber.i ng .in ahsegt%bﬁzes,
wiotphotedtive antiasn-speailét SEenefiRisd SPmppyy PP pr biel n

bei ng i b oBY havE @ vhik febeptdrs ohhigeir surface that act

SER ETp A E LT

sequenc . 9) to jnpart resistance tt%e basis of
pasomeashialalettela geeednition malqssleh:tiico TRey FepQRIEC JFISERSS B

1.4) ;. an j 1 ds ArkORuC1di® adib Tém@bsittdrQ Hence,
:\gf%?%)lgﬁ}) ctog};ew&%%s’plrl%ogéﬁ%e pr ot eci ﬁ ? poSi ??osr;s 7 .
t Such37ntizkn SEGhinNQel) (RS hermtredeRiors fPh grigrobi! gpannoproteins,

30 ;@ﬁtﬁ@él{‘ga%g;élg Sans el?éo%?cﬁei%s} WDRSrRReD FPANGRAICHE GEMhRl-containing

ari er to i nactivate the B .
P e (F0y32).c Eaggextichiydf. theke mesepteiscesudis i whejuhap deen termed a “danger

encodi ng.the fusion protei.n of .. I [ is. and efficient
 Sprddgninedo Hengg 6 ek P tegren bited dhleocytosis,
PrekefiRd oRanRehs @it Wheassociaat winthe thegingasaterizh )ne
conprises a truncated HCV E1-E2 fusion protein. An
exanpl e of such a vaccine is dgscribed in Exanple 3.
In this enbodi nent, a yeast (e.g., Saccharonyces
cerevisiae) is engineered to express an El- E2 fusion
protein as a single polypeptide having the follow ng
sequence el enents fused in frame fromN to Cterm nus
(HCV pol yprotein nunbering in parentheses, where the
am no acid sequence of the fusion proteinis
represented herein by SEQ ID NO 6): 1) The sequence
MADEAP (SEQ ID NO.9) to inpart resistance to

e I e e A a ~ o NN~ 1 P~



bei ng represented herein by SEQ ID NO 8): 1) The
sequence MADEAP (SEQ ID NO 9) to inpart resistance to

wonraicasnsal degradation (positions 1 to 6 of BEQUSEN05/037499
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NO 8); 2) amno acids 1 to 69 (1712 to 1780 of SEQ ID

NO 20 f rotein b Qs Li 7 I .
NG a1 B j0eBi ool d GecaBaR, s el whfd (Renfsgis pRognice
kHan NRy28therofidrEBé. [ThedeeietephiBed indhyptes TER @n SILR64.t LRG0 CD14,
of SEQ ID NG 8). A 107 amino acid region corr di
DocREkb D5 BECRSS 79 e Tumos i’ Tugh G RRR) hake or
NS, & RRkdeCOUMER By | cbiePisRie rRANT @l ewalp aruparation, results in up-
domai ns was onitted to pronote c t%bﬁimﬁg ¢ inventors' data
sesulation &F izomultipdgeefspro-iNlamppateny £og ‘e qUEnRFESent 1ve
NG BE: dftskel dtSIRN REQIS MouRE amEfihdd Madfitié Sells and macrophages
represented herein by SEQID NO 7. In _yet anoth

. r.
persgﬁaeifnrlmeggagjgn of afvanqipof Wles!qffp@nr,no]@ﬂées}ﬂg%‘lg@mg Q@L&P]ﬁg molecules
gft‘}ﬁ\ﬁlls @D ), QL KimuBltory Flolbdhitls gﬁmg @761, ICDSN €865, 98 class 1 and

rotein s gi Si néﬁe pol ypeptide with the follow ng

sbguBNECahelraiitssasawelhrrgrampting the dessstionpf progpdlampatory Tul-type
N-to Cterni I E0. NURDer. K

B |

f usi o addivicai tn bhieg nbje teipreemedirestly Mathalendrijie GHQYPIS hgge a variety
12): 1), The .sequence DEAP. . [ r: :
e eSS DTS B B S . i
QiR thd) DendiRderedafodl eRpressivinnwitbioi alsinglet wadt4@ain2(20p and these

ggg@ggtwgslz $ | qu_n?Ig g%nt%:% gﬂﬂ%‘?\}j{ Ig%gmémnbcﬁ{g 't}e/qo%get (?fJ dnstruction and
(tROShBiiiQNSto 7 thi@et” Sthulfiple SEQigdas NO. Ukike COMNA s paduitieng yeast-based
rom position to 196; El i‘?ﬂ[ﬂanni nl%.f rom Q(Si tti onsoviéggtenﬁau
tigmeythermpeptic formplationhdp 19t 57AUR6 EXtE é‘f?sp"%ga 198 "BV R Y
NHEL b faRnhsts S AJURN G d8RER iA Futiee détis belowpthe thetefolaous proteins
SEQ ID NGO 12 is represented herein bé 85818 EO dljfd

| axprepsst e Kéopﬁléﬁléntrﬁéeestégx‘ry@ af apffgept o1 ipRteat én’ TLrpediated immune
z\ﬁ%?[ﬁ)k%eg AGCLNG HQTRF gﬁ@%_l@lﬁ?r il '%Iniénal Bak Ussi pravditadive] Bs well as

r

ansnmenbrane donai ns ‘del eted. The fusion pr,otei(p ,
i therapesitin gteatopmsy e vead faxmulation avas olupeaRiilg als BYifSHRge and treating

el enent g a];ufflr?agfsdfr{)‘ll_'g t&lﬁ& 0 v gi%-% . t"fhe&' fe@tﬂfp sﬁg%%st that the vaccines of

(BOYYHTofern hunber i ng i n par et heses, w th the am no
aih Presen ieratoroéouldbe éffistivnfop ebeiting bised-prpciram IBguRE &yponses as
hereipn.by SEQ ID NO 14): 1) The sequence MADEAP ( SEQ
I@IEEUQ‘}’X}“BO' B#Cr esi st ance to prot easomal _
degr adatthOpresed) invsitivn, the ipeser? it@ntbdOhave generdtdd a opvedEegombinant
I D NQ 20

. f HCv tei i & )
s e ooy SibrRgra d e FoC A fabBpbyghovss
gfégggai%\%r%n 11}:4(1?1*1@;/%65&12§ @;ﬁi iﬂgcgmgmgm? sIngrﬂl?obkgts ?&t]ysis of GI-

. . I 0o
72005GR SR SN O CoMIHRDERRoRS Y5t 11 bRy The OF

t of orofide! HedM thddts - neTBetie HCT- fueiofii padtkin per 10 million cells.
hgoérgg%ﬁobri)c ar?i gﬁg aci ds o%g Cor eﬁg,r?(/)t ein, the
f o)

36. :
Clriestion REIGTHO0T Bestibish €5 Ak anchBAUS omide regfd {Thgdygion of potent
Crks ra{'@] %#e Miggrpg'é@il% GelBE 9 Pokdkic PlcelEZnBficreQidnids @6 shown by
fromthe Tusion protein to pronote cytoplasnc _
abmphoéyad | poliferatigmasytotoxiciycndi evteldng) relegigeAsays: Mice that were
encodi t.ne f usd | f }eSwith HCV antigen-
- ufRreR T ALt S Pt A phnd Sty OV anie
pegfesing dyampeic tundr detie Tinnmaogenioiy and Bumps grateojige &isuis, as well as
conpri ses an NS3- NS4a- NS4b fusion protein wherein the
NS3 protease is inactivated and the NS4b | acks
atransnmenbrane domai n. The NS3- NS4a- NS4b f usi on
protein is a single polypeptide with the follow ng
sequence el enents fused in frame fromN to Cterm nus
(pol yprotein nunbering in parentheses, with the am no
aci d sequence of the fusion protein being represented
herein by SEQ ID NGO 16): 1) The sequence MADEAP ( SEQ
ID NO9) to inmpart resistance to proteasonal
degradation (positions 1 to 6 of SEQ ID NG 16); 2)

o o a ~N A A PNPN™ 2 A PN - — 4 P~ T~ A~ NN



10

15

20

25

30

NS5b fusion protein with an inactivating del etion of
NS5b C-term nus. This NSba-NS5b fusion protein is a

weoi2ogla492s| ypepti de with the foll ow ng sequenceCT/US2005/037499
elenents fused in frame froml\l— to G-term nus

(pol yprotei n nunber ent he t 11
rawlty ISR SHTEASRE RAdek iabftael whe a5y BreaTe é’f% Flé“%l?sgs Yl el i
r{kgén?daﬁ ﬁtvﬁﬁﬁc{e@ph@msl\ﬁﬂl belipschibel. sequence MADEAP ( SEQ

% _to J npart reS|st ance to proteasonal

Qe jeens gl diedlmentign 6 of SEQ ID NO. 18); 2)
t he i NLS@@ pPé's@ﬁtQh\Fénﬁ&f feRgpandi daglpbmtmm(vacx:me) which
aci ds to 448@<§ 1973 to 2420 of SEQ 8 o resultin
amdslusecbmsa Method gEpErotset gEan@ Wstlzglljl Vdﬂﬁc %{rﬁlsegs g

%% or tg ilégla{ezﬁz%%& gn@%%)tgﬁl r@ﬁ@lﬂngrNQ tB@)HCCW iNS&ton. The

&xﬁ@smmai vaveint.dlibs vAChiEE COmMPIises do) aﬂé@éstfvalm%eh %ﬂda@? phptprplogous
c r ey JGL&LRH abévd, BRCihventibe includes

gﬁ’é’né’f{%‘?l&eﬁpmﬁe gltﬁe )Zetd%tg’lg \égeq%!eﬁce encodir ng. t he
Eéﬂ/@ﬂapﬁnﬁd&@ﬁ GiQV diisiGERoteDs XO 58 a4 entlzgelpﬁ iagbyasginpepidhs invention,
NO.17. Accordin t VeRLin8 that do not
3’ ?C’é‘f S“Pﬁéfa?clh%qs(fﬂayp}ng g r?'g asgglgfélplf%% & el n&can fhat do mo
GRIGAE | Felstavil@dsi de hiso kc@dtemplaltddebj\l-thermﬂmts 1164’311'@% (see below).

gg%ﬁqgggtﬁ%gégﬁ g}%gngognpﬁé\ﬁé \cv)v ﬁg%lgxll etuh eorfdt Bt stabilize the

@Q[]srbﬁféﬂ ofl heORRerBRREG! protdie ip thet iyelast O@hph, queveah pagtirgnslational

md;f@it;g‘u%ntg; é,g{s?s'g%i(w éH]-Q goué rpa?tFﬂean\ﬁ?%}’ tﬁat %aﬁ%e liSedHIWaccinating

%lr’l‘?% ek Bethe h& &F (S yéast @dh%l@dﬁs&ﬂaeambﬁlreﬁeem conventional or other
ionine, [ysine or arglnlne éﬂ?nx is.an

amn{ye@kb@pd vq:pgmmcgmpﬁgtloqsg, STI?‘Fe“QfYFl 1@}1 oS gns \}%% ) eﬂxt}g%lments
g?sa prc}/vuﬁang 15}8 d(flgvdl]ﬂla? ﬁﬁﬁgﬁe ﬁ?ﬂoﬁéeod'if' the usd df&iuﬂﬁpl@ Eelected antigens in a

i's any am ho acid e ce E st
nmigha oakine. ]nncqmslct\@pe‘éﬂl thx yeast yepicls ithfse %Orh BY§iRy are

L e R 128k ¢b.& SBH N EEact yoast
bR b EERR B R AT GFF o Re e na f soy B vt o
Ofeadt phdroplest whmh chin @pamu;e bgefyﬁhqru@@peﬁ%ﬁerﬁ peast @F?Plast yeast

contal ns a het.erol o us I WegNeh¥Wiment of th
ST BB SR AL PPt of
GRvti8:€ b BEE br niuﬁh au¢:lf fifion rpmielesrb@dqi iye Aeaded h@o a yeast vehicle or

het er ol ogous | i nker uence, c st
b P SGODIS S HOSEL O F GG iy ibeB B form g vaceine of

e[?{pggbéﬁe%entfohe het er ol ogous | i nker sequence consi sts
single threonine residue.

an hat
above Qf@s%lph @@éorbgqpﬁ‘ggq tu§egﬂlsln tge arese a{r(l:%eln{r%ge]ns js a Sl(i'r]l protein tha

p n@ﬁ&é}t a{) Y I%Q§t '099 advhentfgeh K1ﬁ&llh(ﬂigg anspeaigenic ebmbieg andepitopes ofa
yeag vehicle are included in the inv

ewgblo {
ofuﬂ : ditiasny as yelh8s VERs dPson Brofeinseandeyulis A ign%n{tlﬁen constructs as
glg% gleﬁ%\kfﬁéﬂe R&eft); a‘ﬁd m Qls ?1 gg?ﬁ%kph@ yeast

yeast east gho
S u b cel lnudnar ewt&dgnenteﬂnb rs et@qupgéq ){161':6 df qu@{: SI\E) Harmlnus of the HCV

t her eof | rreéi&ﬁ*ﬁtthat are heterologous to
s pEeR 1%3?"“(&65 g%ﬂ? Sﬂgg trog %tgre &e@t eargiglgg t 1gv ehicle ®

{ BRNSEYRAREnyivhérein thepeptide stabilizasded eipeessien gf fhs gy Rrotein in the
encodi ng,the anti| t ion protein. The
 aES R R s oL ey By bl A getel huton p

S RiRKR pBStide dnd N-tenginabpation of 1he antigas togethiet fqml a/fugien protein that
spheropl ast that reconbinantly expresses the

antigen(s) is used to produce ® yeast vehicle

conprising a yeast cytoplast, a yeast ghost, or a

subcel | ul ar yeast nenbrane extract or fraction

thereof. In one aspect, the yeast vehicle is froma

nonpat hogeni ¢ yeast. |In another aspect, the yeast

vehicle is froma yeast selected fromthe group

consi sting of: Saccharonyces, Schizosaccharomyces,

Kl uver onyces, Hansenul a, Candida and Pichia. In one

aspect the Saccharorryces |s S cerevi siae. In

. L o .
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subcel l ul ar yeast nenbrane extract or fraction thereof
(also referred to previously as a subcel |l ul ar yeast
weoandteioadry. Yeast spheroplasts are typically prPodwsem®s/037499

by enzynatic digesti on of the yeast cell wall. Such a
nmet hod i s, descr.,i bed r_exa f et :
by the @Q‘I’mgl\}’éﬂlﬁre@ﬁ§y | the g0 abc%)dzre Hé gpﬁ(?@g{np%r%a?ft ¢ fusion

E}S{eﬁft i ak}b{etﬁlﬁﬁlﬁé @rnghé grstbhﬁn@rbkidr 1ﬁ:tlye S}Mﬂ?sd: peptidepd agtethionine);
ar e yplca y prodauce enu 1 on 0O
Bty cEnpAGbFSKYe HADERPBE O f@? %E}é’é‘r%?tgm if H&éo%ﬁ hd 8 a proline

&%7%6 Dbl o elg%%eﬁrm EH&%&nthé(Q%ﬁtﬁde 480t addbycile or a prohne) (3) none of

néor por at herein by reference in its entiret th
e asinoglaigesidugs et Ropioan? LT fedpiiei OBy 1# %?@?ﬂlﬁ“ﬂé (§;e-» the amino
3 Bbr Me@ebtein] if the syntheti
%&Eﬁm% pgél éréﬁiggg{/ hei% n@g%f% ?kﬂﬁe or ggﬁ%ﬁles rof ? hat c1 e fe }110
ﬁthe i shetthrodian § aigse péidpdlo o inchyds Fpmethionie A L ’6‘?“?3 of the
%rpmglamds %‘gpsf)gitmés 2 %l o(}lthe @3 r&éﬁ 150%219%% %’(5 it algﬁfi’nee(ll'5§ €¢ amino
ANt Qs 6 whethﬁr@apmfdteesynﬂletﬂcepwtlé@y of @P@r@ﬁ@elf the synthetic

its entirety subcel t TRE syntheti
bt POty Spgs arigt § nol GEks FRERERD & BEHERS) TR synthetc
Miﬁ% Yhbe SHUBLAUS tvOd ammbmpida,simt isThere paaftrabib’ at keast 2ofpamino acids

si ze, incl udi n fro
T S 5 T AP B o
§(pggogajdoq,‘ﬁllgga@asher nmenbr ane di srupti on net hods knovvn
to those skilled in the @ foll owed b b e%@ﬁéer&M&-Xg-)Q-
met hol gnsremboginsal tep RABHERPIRATSTS 3RRUP At
%?t)fs %gxgreinsl\/fjﬁzsﬂi&hﬁﬁﬁle, faEre@XYBI My antind-had ms&pﬁ fglyetne proline,
’ . Enzynol . 194, 662-674. e Oy arginine;
Ugsénef oramingms WhereifeXs is AYHPRA S FCaRiES lﬂﬁlf‘e’c]é’ﬁlp%u g
ae?etm %gp @n réc'up @?cegf‘ﬁilethm% tyome aﬁtalrgﬁllﬁe Wakerein Xs is any
pr ess I nant | y the yeast pri oy " .
pmﬁmamxl emaptcrﬁethlhmny,elmme oresriginiapieng wberedt Xe tshaé‘y Ao excep
BLSt t Rt sod tc8idhE @duGRokhe. An
f% m{}%e&%lfl %{ﬁgépr%sgen%t &?Brﬁ?\?{ehrl]étﬁl@o% q%east ar e Aoltne.
LﬂibmﬁlbfyLﬂyﬁmem mqomcgahat snimnedsahe giehiliy L espeiionlf an HGY antigen
cl asses cetes F h ¢
|1ﬂﬁ€¥qa§tcﬁeﬁsw @realg]iltﬁ go%ﬁjlragélgtg%glte}ng(?lflg{mm’ (Hﬂtgé protein in the yeas

NAAR&s hl&gﬁﬂlh@cm AFTD E-APSEQ IDcHO:De Irughi@hqnﬁo the enhanced stability
accordance with

resent | nve
e S et g BBV B EHBPAR R s
egp?)%% degﬁiv!é%?néa@tcﬂhaﬁmﬁmﬁemspma cizaisst (theh ivadeingting bfigen in the
hogeni €)

tococcus, .Hansenul a, Kl Jyver
Flmlhtm}t P{h%ﬁéétoar P aynthetisi ﬁz‘%%%ﬁ?;pﬂg S P& Le d%”%gogl\?\(}eaan epitope
%thca§@gféa Iﬂi&i%?sa’sel@&[&ﬂ #38nt, danseMhabody ch| a and
I zosacc ar onyCes bei ng nore pr ef r.ed, atﬂ% (frgthe ranslation
Sacchdn@Wb@@H@@ﬁwnb@ﬂtP? @MF%’PP’); HE eé? P thseppose ey
Cgt?li Li2SoQfs yé a?sh&@ﬁ&é il 16 iHeRionass har- om(qes-G (SEQ ID NO:21)

Vi'siae onyces carl sbergensis, 8 3 0
alndccadance @aﬂlds’mddi arfsiation esHencd 5ules: PP alng ATG in this sequence is the

YRR REAESHS el ‘s'{teei}ﬂagnco&g L rﬁ&‘ﬁh’éomgat PLARDP (SEQ D NO:9).
SHSnala nsenul a ynor pha, Kl uyveronyce

fragilitss tol‘éleunymmtomrymetsvalrlacs ¢mb0dm1ﬂm$&ﬁef W&’%mn as ascribed herein
mar Xi S var ' K the synthetic
ik oL Tbao et SRS RB TR b e TRARELR R the syn
E Bldy td PRA-D-E-A-P (SEQUD chﬁ)eme antle\dwtahlds encodingiihe stait site for this

t hese species include a variety of subspecies, types,

subtypes, etc. that are neant 9o be included wthin

the af orenenti oned species. Mire preferred yeast

species include S. cerevisiae, C albicans, H

pol ynor pha, P. pastoris and S. ponbe. S. cerevisiae is

particularly preferred due to it being relatively easy

to mani pul ate and being "Cenerally Recogni zed As Safe"

or "CGRAS" for use as food additives (GRAS, FDA

proposed Rul e 62FR18938, April 17, 1997). One

enbodlnent of t he present |nvent|on IS a yeast strain

1. i s o o o o - - .

L T o
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manmal i an cel |l nmenbranes or between mammal i an cell

menbr anes). For exanple, a yeast vehicle that produces
wanoddiovagpl 20/ gp41l het erol ogous anti gen on it sPeTUKSaH6/037499

i s capabl e of fusi ng with a CD4+ T-l.ynphocyte. It is

e

c_?@_ﬁ{éinaﬂ&ls f tk!xﬁg&dimélgﬁrsf tﬁ% meeharilt bs appasenntmtthqme@éslglé rryth: art.

e present inventors have_previousl a

vehi &né@ebfspf%@ (srabedifent ﬁf/p iPEFe Yy ém? Ll fhapt“lélg}ég?ﬁ fo. the
AboFRRAl JBVE afi®lnhBcanasciiR the Bait@ioAe bf ﬂﬁlehﬁ)pdlﬁlﬂbﬁhabase (although
macr ophages) . Yeast vehicles can E)e for nﬁ fill&g I O terminus
this nspwureqmqé) ioeludesen yrceise PMPTHASH L PERTNE| ‘?%a ©

(g'r tﬁ$| I ﬁ%aegl m&%ﬁﬁﬁg §0atl 10258 tW@tahi adldl keiduky that are

o a carrier such as a dendritic £ the fu
Ieedrblpgans rtmgleamw nltt@enmheteé‘l:?hﬁ peRitse stehbires hpotHgssign of the fusion
skilled € Baslal \WelifdaB6n ©ARhddExpressed
fo"ie@dmbthe Sh[ elﬂl{dzea?fg{e@ H)rsﬁtmerl]txl ons. con‘prla3| ng yeastp
fugibh tpkcean cIanormI @xamplerypa‘sm oé thebyveﬁa@%th‘@ PSRiige CoRpisgS an amino

AL RagtP P Ky S o RISl Mg

| oadi Qg otdmgOtodthel @fﬁéenttm\en'ﬂ:cﬁi I‘hetgplogom;eqmmy peidgf are a sequence of

admnistration with nti e e flanking th
anisg asids hat e APy ‘Fi“t%fal&hg 1eeu’t I|1 ca \aﬁlclgug%% abl e Y ) flanking the
§p6EifR §Rino RICRq@BcAr tapironotachtdlifie theti’nmtlon of the specified amino

t@;!@ géq%ggc?% ?)%lﬁt@:tq S\@Q%’Céﬁ eng%ﬁﬁ)gpt&xﬁlnﬁglg?édég tEh t ﬂtank the naturally
ﬁ@ﬁ r%ﬁfuc%&l datd &Quen'é@&l&o&ng Helipbdificd @nido @t1k1€scqtan|®els dtsoccurs in
I cal bal anced salt_sol utions. Nona

t&@hgemb,elgf sugly @nclg@ldp$ *Iégleolilqﬁga %gwgof,qquer}% q\?re YdRslated using
stan(g'i'(f cgc%n {1{ gglfbﬁcﬁ'{e SemidRYroal $AidaethySEebn ﬁliﬂe racid sequence is

ormul'dtions include suspensions coptaining . ..y
‘dex$\®dS|Ther€a°nﬂwantleﬂﬁj teig eming 2 appidyes dKd A ciéro ogous 1o the
car boxymet ! ELinhOhre M3t YigRFQl fBlindigadiimnthe HCV
BRSO Bh Y %:/Vz‘ﬁon Jgfns%o&zfc;ﬁsgl?n M nor armuntasklof
afgliehi ves, such as substances that enhance isotonicity
and cheni cal stabi L f lgféﬁoea[&)n'l jiefl Braccine) that
phos pRAPEeTFRRog e 0 %%(llre oneglt e”?} er and Trls,lgﬂ)guffev
Whii be usaiep brsectifig pi esierl againse ECVhinfagtien phi FERBoR) resyling from

or o-cresol, formali and 0
il ons S!S 0Pl 1D dsn o
2hrledied Bt esst Rettidle.t Rkan embodlmelﬁ the lﬁtsaml peotbinggaingrises: (3 at least
suspension or. solutjon for .injectio Thu

?—]Ci\ﬁ fitiger GReRifing }nemuno[gﬂgc g{)(re:iugﬁ tep1t%%§ 'of !1 @ulﬁlength antigen, as

fv%ll EX IS FublEX kSR ahtl FRINipHE bitipea | doustiuets Esndldsgnbed elsewhere
preservatives to which sterilg

N
dcan) thati isfused tadiii hyest pioieh ke ég Eltﬂo]ﬁg}gf?%m{s of e HRY/ antigen,

p\{fl"‘f’e%rqmtb,el %\ég%b@fﬁ cohfl§s B?Béf&/eéﬁeﬁ)‘éﬁt tehindl &oﬁtrﬁ(]Ogﬁﬂno acids of an
or "yeast-antigen conplex" is use v enhanced
g@deganom Iyyast prefeigc viliseeim e Hé@bd’i’f‘ﬁ?mowo&desa siggifipntly enha
vehi.cl e w | @l & 1R Jehkt! vihase or prevents
%h’ t§s? fQQﬁ%%nt%?gg%ggé&tl aﬁét3e/east (a }}reecorrbl na
lﬁtia&ia)lslatidﬁl‘armddiﬁtatmn obthe axpressed fysian pretedn by he ygast cells. "k adition,

physi cal attac t of e Réer does not
i ieA g@?"‘lsr?'gageag naﬁ%%gﬁttﬁgéh&%@ épgﬁ b t%ﬁ?ﬁstogsﬂl n a
bafpb & toOeg@isRBr inglthe dmmone fresponsk aghiost. th*T [agsinagipg arfigen in the
of "conpl exes are described in detail below In one

enbodi nent, a yeast cell used2po prepare the yeast

vehicle is transfornmed with a heterol ogous nucleic

aci d nol ecul e encoding the antigen such that the

antigen is expressed by the yeast cell. Such a yeast

is also referred to herein as a reconbi nant yeast or a
reconbi nant yeast vehicle. The yeast cell can then be

| oaded into the dendritic cell as an intact cell, or

the yeast cell can be killed, or it can be derivatized

such ‘as by for mat i on of yeast spheropl asts

o oy oy o Y
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Nucl ei ¢ acid nol ecules transforned into yeast vehicles
of the present invention can include nucleic acid

weemsders encodi ng one or nore proteins, or pBCTIUSE®S/037499

(fragnents, domains, conformational epi topes) thereof.

éggtlgch u”gllag Ips%a&?olégl?edﬂgen 18% gféfy £ 8?6 on?%ﬁn%ﬁté&a\{fttﬁ Qt!heroermbodlments

SAinbdkioR Bssclibrdede. One advant age of yeast strains

Is their ability to carry a. nu ucl.ei c

nol ecmeeeéld%ﬁ’ao‘l?fy%%|H‘i‘§"“18§ﬁ%t“’bﬁtseg&et‘ﬁ?egoq§ et twoaangﬁab {200 amino
ds@t ehRbH I ENRAPbL bR SnddeiefyRadt qdoiﬁimn‘@\ékreuf the yeast protein
antigens to be produced by a yeast ve?ﬁecl e

;tatelg,@m thenoxmessi®R PS tgﬁyfuﬁe%yérpteg)f mn g@?{‘?g t Y6 c?e Oh' prevents
?c?sttfa%ﬁ?t? Qp{r%dﬁ%’cwﬁcﬁdthp%xﬁeéé&ﬁﬁism‘ﬁ%ﬁbt@ine Aap dultable endogenous
y

I ca ranges fromat |least one to at |east about 5 Iud
geastnmniein eanttie vsedin tisowbopinast, 8 pertisuiey SFSpEyorjgicins melude,
fi whicR89h icfl6d BdndRfaf! @t Being able to
E‘ﬂcaédggslgm%dq ﬁ? g%l ehg%ecu W thina ygast s
V)qi'ﬂd:sela@ro’am aeh aytbsblicalllmmtgi firqsting &iinto be sepfopepaghway from the
functional | |va n [ AL Aot 1
B0 O LSBT RSB, A i
Ragdrei !équemd&$er$mi7,, i @Pa t ephosphassolpyruvasel apribaxykinase PCKIL,

ge“ vat | Zeg{ ﬁF g%t acet l al }?odsphe‘gey%/sg?%%%ospﬁ gen %oducts for their

'réb?é'sﬁalé'exfn@lc)n ANtk arﬁil.txytbsblhralbcetlizethm dﬁlepo (ﬂorptsdp@ﬂlpatlon and

has a bi ol ogi _cal functlon t.an I r

rofentiopfin theecellatalk 4p° B%P@C ?WN&#%L %as > S ahgégl 2nd KAR2,

'@Bb@éﬂp%émw AChbh@Rd Akd %UWrSﬁmts Qrd ﬂiiererthémmaﬂablp ropbie exgosure of
desired). Modifications, can b@ ﬁﬁ % ‘%h’gd b% ndria: BUD

tceldmtﬁ |hq41él§a¢@¥¢é‘§»\n*’hei mpiteahendsal P GY Eor R

tofnes Aol §6daliZRIOh étcl@rs'}%ﬂﬁ defl Bullie dirRt enin@fal phase of daughter cell

601 f 1 cations to the nucleic acid sequence encodi ng

tiormaiomtAGT fos regoritmontescimbradless| assi ¢ or recombi nant

DNA t echii gy 11&181te’fhg %ﬁ? f‘éﬁtﬂ,\g QYRR Hrdt@hPEHRE or the synthetlc peptide

mut agenesi s unctl ona equi'val ent proteins ca te

setdedi eflsios i protems sl@]gnt tpatprife a5y pEibofe Ritepo éq)rc g]lentl cation and

act.i.vit t:he in hl%@%@ﬁe@et Iv bind

dquglgaaglgé 89&‘8 &:kl/SéO {regns SA%@B%%@&E}EQE{@/ lé%ﬁ‘\:}an Yo al ctively bin

wehah Ceh@og@ﬁods hﬁtlgﬂfmemh bie oelily igemerated. aE@éHX)I if #Hg ges@,@pl fig direct a

t echni ques known Ki II r hondri
PGGIOF QUHEPEY PO e (R0 G EgoiHG Tt Spis Ay Py GLbS plifctondii
Aol tBERuclshs), Bt iicecbnbtiico canuse x}mreaésgeoouamnabrfon fhe geashprotein to

a manner that the nuycleic acid IS O |
el SebURGER BRI O oG G SRar, R FRfy, an
bﬁltlﬁ?g/qp L ¢ai@ble &k E%ﬁédﬂ?haﬁﬁélb@fve?ﬂﬂﬁdslw tHei fusioopartner. According to
regu expression of the nucleic, a

t the pessat V@GN, ShePhivss ('selesegly Bt o rzﬁfe’fsetgghea%ﬁufa‘y ot i Butiboay.

r%'tl%%i’%lﬁ(ﬁn% %Fﬂérﬁl Or GH&inP parthef & tﬁ@f)ﬂeﬂﬁﬂﬁwﬁﬂﬁn b@pﬁ&rtﬁlﬁelly bind to
re ex sion vectors operat]vely I|

ospecified ptortfaws Morptspwﬁt‘@ﬂmth@ phiggcq (e Wﬁté‘ée Y FIHS%\ rePerS {0 the specific

r lglgé) o, f] rg@ &6 4h&ma e %h &n Qﬁtﬁ)%@? trdoheBinth RS, oﬂbﬁﬁﬁlﬁg @artner to
d o 'es are operafively linked to expressio

veC beiigsn); (witewlm rtheglevégo;ﬂ binding as angrewed Py sy hstapdard assay (eg., an

transcription Ofor the assa

R d

r p&u&@h@w \ﬁmupsmﬂ;ﬁmnlghm immencpesapatintiols wpichlly frslude a reaction

yeast cell and that control the expression of nucleic

acid nol ecules. In particul ar,2ireconbi nant nol ecul es

of the present invention include nucleic acid

nol ecul es that are operatively |inked to one or nore

transcription control sequences. The phrase

"operatively linked" refers to linking a nucleic acid

nol ecul e to a transcription control sequence in a

manner such that the nolecule is able to be expressed

when transfected (i.e., transfornmed, transduced or

transfected) |nto a host ceII Transcrlptlon contro

o o e o o o .
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t he ADH2/ GAPDH pronoter, which is induced when gl ucose
concentrations in the cell are low (e.g., about 0.1 to

wahosto4®22 percent), being even nore preferredPCT/US2005/037499

Li kewi se, a nunberof upstream acti vati on sequences

(U al so ref d to, .as nhan
f‘E’F it copein Ay gﬁ? ¥ AR P ln%1ue %S%taa? >9(Wghetshe agence of
hlﬁlgaa,»c GihefeRMMC 8B 0GR I bstiniey (die) nubespedifit barcmg}tmt the Well) by the

I

p&tgpgg%;n?@gﬂt(\?lgdlgé I%gx%f e%gf%in g}gﬁ%%; ng Eﬁ@ f Ol l O% Q(ngldCI‘ed to

&Abgokg% B benDe AaswRl lusiag a0¢aheﬂy dﬂAﬁshalststanamddn the art
by the GAL4 gene product, with the UAS%S ng

prshudingenamne ingrpessrde s SEREE) BchE

act i vt &d eR¥odiRenPRiccHR RE iR pRAstE invehfion &n leﬁf)ﬁie&k}iepude linked
to overexpress the ADRI gene when a heterol ogous

it the pféteammue og/ the| ¥ pntigen, frdeigi-pre (arsidepglioms IPL e gn1t10n of the
S?Oglﬁglro{eﬂ'} 'bg Mt ﬁ{tﬂb@}atdirg’ﬁecﬁ lﬂﬁf‘ QIS pé;ﬁ’lﬁe EKPHES SR, itht peptide

ronyces cerevi‘siae incfude the ternination
sempmaeeas ofing heidasdoaetcorof GAPOHI- P&HdH(I:Ir‘@ (e dP, NO:10).  This

d t n
GoeEhER bR TR Bl ) Bl CRSPRESp L, OB S v
clesttibad aboegi ons of the genes encodi ng al cohol oxi dase
and I %Hgf@g?ﬁ%le a?)ﬁd [ ?l%:e glgne Prote1 rﬁ%éd%%tl’le%c&ﬁesaanﬁlé&lnﬁbs‘;'tlons of the

acid accordi ng

RhREEH 1nblﬁ&e€£ttlbﬂﬂo&aHCVelnagﬂndanacsmamm malnﬁthh @dmpbgsition or
\ggéq?rllqeaq%a rlllilfl | %h%g:zgv!/qgj &tqp\iv,:s%ﬁ%ix q%%ﬁh?rglst er étm&se}lsh ?ncludmg one
af toYeinth @AgRRE aomztiﬂd &F 096 61 @diel KTV aﬁi@ﬁi Ro ﬂe:sllraﬂ i Bor, example any
m croinj ection pof ection, adsorption

e pioisor driagbeshEran s padectir e BirGTies o 1) e praLore HCY
&619§ Sél%&gﬁ‘@ﬁle cstoprasest @w}ﬂ%ﬁesFly%Hr@cﬁﬁSH@/ B2 envelope glycoprotein,

|n ai ned on extrachronosonal vectors usi

tIé@‘ﬁ BT7 ore shakn@ui CV NS hsiellenepiepsgHEN N%P@Fﬂ%se/@a??& HGV NS4a -
s 449 AN 180 ¢ RS51 RIVA @6ptneent RNA
ar e g’%ﬁ% S%gcggl% % ﬁwdﬁe% As di scussed abov pHn
yhsierasy opl raev c«greasquegcreosm 2 preferrsdhisebpdiment ay@é%ftn of an HCV
menor a t f $@i0R®f an HCV C
&8“8&5‘ élaf’f%ia onbi nantC P{eas(égﬁe?l Pe:\lr?s} %:(?%nagtq?éﬁ% gc&:)t )?easta g o
Ndequiency. Jamhsther aspsecy dtaesiisigppreteppdoamrisesyt taastdas pf meare immunogenic
#)&ll ei c .aci d nol lgr oducing the antigen therein,
TR 0P P REP n?r%{?fe ting the nicroorgani sms or _
spher oplcagiing tosthe présesthinvegtiers thegowerdl aise hewan gk iHe| texin ' ant1gen

bR B SRR 00 Bl PARE Rt i e

d&elelrEd n@bfall %9&1rr1%6r%9ﬁth&t&:an)0wivbd ,a0a céldlﬂartdomposmon (whole cell,
prOdUCtlon OTf reconpi nant yeas

hi cl es
esqlrlpstsi arvlipptechesliahic Hupeyse ﬁ%hﬁ%af&n%ﬁyﬁﬁt%mi Jigrpige oolls) or
a{& £Li6 & BEGIEMbRE] G Porvi6R Serddf Wheteiahe Betigen elicits an
culture An effective mediumis typically an aqueous
medigessoifior iBiAYe ASEIONT a(b‘llféorélaraﬁégp d?f%klé e géf»f»ponse) or
ael?lgerrpal"clgglg AL &s SBER! géﬁl %?elné‘é’%e' safe RRBAPRhAsSs Hidh bfe, encountered

S; netals an r nutrients, such as vitamns
awdmg rt]mMeﬂs frmitissues of THeanimsdiomhishaiie E0iasR issalnupisiEIedx
nutrients of I AE of tk%eé]rkﬁﬁpm%rﬁfoﬂ'alvgéﬁghy '&su\éﬁﬁ% stimulate an
strai ¥ The present vention can be cultured in a
V @i @iey r@box&e,nttlm netrs “aitipeh’Uciemghe lsed hgerchingeabdy wigh the term
bi oreactors, Erlenneyer flasks, test tubes, microliter
di shes, and petri plates. Cul tmri ng iscarried out at a
tenperature, pH and oxygen content appropriate for the
yeast strain. Such culturing conditions are well
within the expertise of one of ordinary skill in the
art (see, for exanple, GQuthrie et al. (eds.), 1991,
Met hods i n Enzynol ogy, vol. 194, Academ c Press, San
Di ego). In one enbodi nent of the present invention, as
an alternative to expression of an antigen
reconbl nant 'y | n the yeast veh| cI e, a yeast veh| cI eis

o o o .



proteins can be inserted directly into yeast vehicles
of the present invention by techniques known to those

wekideloaeh28n t he art, such as by diffusion, actPC&US2005/037499
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transport, |iposone fusion, electroporation, _
Phagemytas] gnd {s" 824 Sretdiao Cdé@ri%@ aaﬁg)té?l?g&pﬁgé_]' &RhiaP Romposition,
Yeast, vehicles that can be directl d with _
p@rﬂﬁmlﬂé §r otgergnelpeude Whish plisity @ hamesn] ansorgelider ipmuae mespense (i.e., is
I host :
gh'lqg)p :sglihftga{t a)tﬁﬁlfihzi traggi?] oEﬁJe 1m?r§m§j§:tﬂec¥) %H gﬁtﬁlitlag ée g 91§tasvacclne of
pﬁl@cmmenfolmverbm) e en |aptghnragedific dmoionel rqspcpnse cagduhs the same or
I t t t h. t
DAL B abfl Yy oY BCouERR RN BF RS L Saldl ogretore, 1o
srmcmhﬂe uh anirr;ahagamst epamanarbzﬁtlgnnemnedn bxhnemﬂfddﬁmm,/that an immune
resQQﬁls% 1s e nﬁlte(ﬁl a%% §St tﬁ? ?1'&}%%15%)9 néggn[ogimc gr to%eréag%}algvp%gw tﬁereof asa
V\ha@lllle of adreigBtratith ¢fothé lamﬂgead svacinkii@up@egsblptesalid inge Potective or
such as. |.d be proyided the | gading of a ,
eSSy e Ty S & Cienn (G sghtes of the antigen)
célidits aR imiAHel rbgpassetd3gihQahe antigén @Xdtidde that fbdﬂ&@bhﬁﬂ'events a disease
enbodi nent, of the present invention, an antigen Is

pPiyeqndiionyin the ampal {The carseplealsyaceiapion i Webhlagvanin the art. The
alnh AR RMonsd tHah & aﬁtb@%g} etdﬁnﬁllé‘t?at%ﬁ 3la ﬁl%&'p&!ltﬁ: SboRfion of the
accongllshed by any nethod suitable in the art
i PREsCIHnention\ean bpeladdieqidhic esnes Brany fasshef dejtgmmune response (e.g.,
NERed %SF\AHS@ huhdEh HdBonsd kto@fn@ pRRuctidn] ats €6m é}ed to in the absence of
chem cally crosslinking theantigen to the o
sthe pammissptiorhef theseingehi cl e or blologlcally Ilnklng
t he ang i t W [
such b Eiscinhhe Bl bR po! mBfiholln bR KERS) bUEIN A afitgen used
Clnerniaceihe, (whossa Hlolngwari gespamse idicaativney ex imhare respanis, e),lerance) is to
b% cn<$g%1'ﬂﬁ u% n Iu araldehyde | i nkage,

0% ( YT AbEY é% F€at ment with carbodii ni des,
t r eat rmlmtrnmuﬁdgemh dﬂmmﬁl(porﬁap ahp@ecaf eﬂlﬂop\égldﬁ g gﬁi&ren&uhédnd;ﬁn be any

ot af Be bR b adkuids Baetohugi SPR PR gitibgdy epitope or other
leﬂdrﬁﬁhorﬁa&nfb@e)qﬁmoaﬁﬁaﬁ@ a’t/\llehsg ogé'l epﬁb@aﬂia%c ek hs:érﬁlrﬁrfi@{ogen when
id pi|ayer of yeast

a rs the char9e of the |

n@fw%ée dgp anpre %%;np%glef(ﬁlﬁﬂleo? sygls REaein sl qonGen piliple different
g@ﬁc YoimbRse BmdnbEentE a8 hain$ nBRY ﬁotI bk GhdartRqldA8& within a

or b|n to antigens having particul ar charge

cﬁ@F@bPé&P§%P@§ahW%®@@?ﬂWQ“agents such as anti bodi es,

bi ndi ng, b 4e8efine@ hbREE 0 %ﬁ%& i

may alséaﬁgblnCG?borg%g ?ﬁ?%ﬁgkqgﬁ??ggﬁ“aégg&?ﬁg9 antigen

pihat ieispffisienbiohdiciti andmamme cpsapesd, i @ hingln telataigerdn sitowithin a given

b X [ {0

aé{gl% ngglagw sﬁ%i@wﬁpntro SQﬁﬁe y%%‘g? o? I%ﬁﬁégln)éa%gkeg&rfgmhﬁheyrgg onse. Those

aofeskdb goihe atteidllwbdolgmead’m dtdelrepligpea arendiferpassi siz, and comp0s1t1on

nf’%orBSBD eﬁf fqlt%pe(r?sdr a)l(n%n at O}éfg]lg/eg g)%%sgﬁtgfﬂ{hﬁcﬁlégg% d@{‘ ﬁsstBaglﬁway differ

t figrat dfpetbpdsnprasebmﬂ fthfougl’[ tiodt Dss SU M}&bl;ﬁt}fmnulapmop@m calh Fbe linear
one enbodi e i nvention east . vehi

tn
CREvSRY P apatee] FBR G PRE] BbdRe sy Fringing on e vpe of

CidriRIrespuisd. A% antigRANER bé hesniel ds aQing RGO 88Rrdef) 2h@E4R include
t he t herapeutic co€3§3|t|on or vacci ne of the present

i lﬁ%}]élﬁ{g’ BHOPER] 14y g Fige ohAn apfigeq e frnghe %%%nqlhwhOPbﬁl2 amino
(i.e., a novel HCV fusion protein of the invention)
can be | oaded into a dendriti@3cell in the absence of
the yeast vehicle. Various forns in which the | oading
of both conponents can be acconplished are di scussed
in detail below. As used herein, the term"l| oaded" and
derivatives thereof refer to the insertion,

i ntroduction, or entry of a conponent (e.g., the yeast
vehi cl e and/or antigen) into a cell (e.g., a dendritic
cell). To load a conponent intracellularly refers to
the |nsert|on or |ntroduct|on of the conponent to an

o e Y " -




proteins with a conventional adjuvant, pulsing
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nucl eic acid nol ecul es encodi ng such fusion pr ot ei ns,

o G S0P TSRO, Byl s

broadifn ehiferié BROtiAY SHoleOGNls, Wadle Iirdd:m@igymsrysetor @m’jtohe thereof (e.g.,
enbodi ment of the present jnventio ﬁ%%ﬁ
bisetpoel whela cells py %?ft@e'ts oéﬁmawmsama@a. iy

Qb gﬁ%’f@gt Wlﬁche&&l' Bd Readd a0 8UfBsti vehREd bolinto taheomposmon of the
conposition (which can be a vaccin com§§?5|ggl QﬁQ "
arvyntcme Broiope apmeael eyt en ﬁmg%‘?’ép en the antigen is

I%rgsrsé&)ﬁﬁ 1@ %ﬁéﬁ? %'éﬁ‘ﬂ:lg Brof a YcbiiPHint hid€lei¥ %Eﬂd%@led\ﬂe) aﬂhé‘ antlgen is a

I cations described herein);
pracinefoson pmmlm,whm@mraﬂmne o Erpgoyayt eiRohi ‘afher th\?dh |ae ﬁ’n‘ﬂfe cell or

can incl “de R RIbENherh.

S aVERTY ano eﬁggh%ﬁg%%%ﬂﬁﬁﬁﬁk?ﬁgﬁgresent o

I nventn wn am(elheanembodhmeat ofuled ipvantianithe BEYertigecrqriien of the vaccine
[ i

é%PFB?‘i'Cg? ﬁb EI.{ H)E} (_Hrote%l cgc &g/lh% ér{rﬁx’é%)rg élﬁ €. gleq\)/rlleraasli)ect the fusion

&ﬁkm@ﬁmﬁﬁh@ﬁobﬁﬁmﬂhmnmnbgmmnﬁmnan@ﬂmwWmmémﬁPmynwsOfoneor

encodlng a rotein

e hntkgpn etgh}_% gl@ﬁé\? é}aﬁrf):ﬂlbeﬁlge ﬂdatﬁe g%%_c(?éer? rgngcwg‘?&%egbnbed herein).

rgﬁ@ﬁ f LRtk oy gﬁﬁ@d‘d dnbigéh-dpesific mmunkibeion &t broed naage of patients. For
further include, an

phar maceuti c ce
¢apmpler § EHPE| @Il{%ufk‘:%ofb BIPLH dﬂS?a}JBL¥‘h%bﬁq BN dftersigy ryy have
AGGENE ABnSine XPHeRii BichUonRAH dowast bf a /ﬁmidb é}l’orrembﬂdmﬁmltrotem the
of the present i nvention relate OVIrIP d including a
oD oottt vy o Tevet QefoRe it Sith P fpd including
atel éﬁg‘fo R tha"d hiHatih e ﬁ{ﬂeiﬁ W%Breﬁllﬂlgznuftdﬂi‘é)h A afSciated with a
escrl herein. Again, the or Ctermna
nmdidiilac distasmer ¢ohdition feeg. p‘é@Vl%fG‘F’f@FlP 'y useful in
connegtion W gm?eny SAShe BA E ?&ﬁi ﬂ\%ﬁﬁélﬂ endfort A aniii® @Elkloiéquences
may be™ i°he 1 or not 1 I n"one enbodi nent of
tdbecrmee&emn camfrwnpnodwed av1t}bﬁr?m$ait fqaginongy aychBR it abquh B0, additional
so i ncl ude biolo ecified
SRS R B A SIS LN o
t 4rin6 & kdq@enosi The mesaltiag prodain dr priypepiidectan &n ajﬁgqr«ﬁbtogg Lepnsisting
modi fiers), although such .nodifiers
e
| SRt inPéhtiolrOthe B%aMTRIgBus Amiyie a&ﬁs wre hi sedencaof :imano acids that are not

transfected wWith or | oaded with at st. O ant | n
arpdurally famet (16né105|f81|1r6lg i B?tmieeé'b SHe %ﬁglapg n[ﬁe spec1fﬂa% amino acid
&ﬁ@ B Gy 1R 21@ n¥AGHAR0 BHe FEMIBR 61 the Sftcitied bimelol’acehsteqlmnce or that
ca e ‘adm ni stered in conjuncti n w.th at g east

one
bivotldgiot bt cnesspbhy dherBuatis e BMdgite dpiye pRsiTuging hucleic acid
n?e%péﬂcg ﬁcdd\ﬁl}# H%es caArRPURES dcitfteqhaibe MRAY badEs itHeNgene, if such
onse y be referred to as

i mmlevtifesd tiet mtyralboersating Sequeate; HrR BRIAteLsing standard codon usage
r DS faliog! §cQh&Et iy BertveHUNBmilarly, th

GRS L AR e g sty o
r p&p@n'&ﬁnsm‘ﬁgteasantﬂﬂl}obﬂg wbe usedsyith seferqpngi o] & pycleic acid sequence

efere tiall nhance a c
B e e e e
I 86 PrRMGE Hyl frém at tamn @l md af ® anmanymsnaboneépaddisons] heterologous
which there is an increased | evel of cellular conpared
to hunoral immunity, or vice v@rsa.). There are a
nunber of techniques known to those skilled in the art
to measure stimulation or suppression of immne
responses, as well as to differentiate cellular immune
responses from hunoral inmmune responses. Suitable
bi ol ogi cal response nodifiers include cytokines,
hor nones, lipidic derivatives, small nol ecul e drugs
and ot her growth nodul ators, such as, but not limted
to, interleukin 2 (IL-2), interleukin 4 (1L-4),

alht ngnst can include
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agoni sts, or TLR-9 agonists (e.g., agents that

i ncrease the nunber of, or increase the activation
weoebteaisdds4ns dendritic cells, macrophages and ot RET/US2005/037499

pr of essi onal antigen-presenting cell.s). Such

bi ol ogi cal response nmodifigrs are wel
nap]po@%g a&p@hrﬁftﬁlq & asytd/z% he gtﬁ“é ué:Lellct acld se déler(tjptehe%codmg the

%) - APSHLb %cM%E(ﬁieH@eS e HeReolbgdue Atidlevtidesare fnut' tdtgnlly found (ie.,
ude any ot her conpounds that aéﬁ usef ul

ok s mr@hae,smbtleatﬂ&nhé&utwaﬁ? eI BAIGFe F’P]%?fh“tgrﬂé%tsge"iﬁed

O lin a @%%%s ANy IRhOMieh] Sinebr agndtthestel aqmtém that imparts
|0ne ove, % resent i nventi on al%géén0|

etnbeaddsmnaif fuamondb theh erom;wf ahanges the dteqting %P’f“geé‘a%avmg the

or a.n c acid nol ecul e encodi ng such HCV
%ﬁ?fgﬁa P8?%Fﬁ§ﬁ‘ﬁ% a conposition or vaccine in th

abserig eoref prefeerey eamit vEHiecinaensions fe PE¥s@Hiser iy SR GH, protein
such,; as onvent nd?3$eet, the HCV antigen
%ﬁlﬁfb‘gﬁ i)tjl %ﬁ@gﬁs% ’Eeletsr?eangg%c% Qegc‘m%%ﬁpgxg Iélﬁc?ton glgeg he antige
¢dhSkid A ani ICHAW R proteirt hackihg tHe@dtalisi demay of &iernatugal NS3 protein
phar maceut i cal acce tabl car.r S £h
BB yed SO SRCEady SRHED st MOV afflin comsists of te
bEWSRhS ARSTBYHO® NI3Gullsieids i inital] NHstinah8Swmino gcids of the natural

pharmaceuti cal |y acce |

pRarmseieiaUE-F eQPSP%}(O e%bzfg I Fgc{ggﬁ ?ﬁq ﬁ?er S ?)oﬁ]%{eﬁ BHEY Core

?«%}?éﬁc@ncﬁl Bhe SHRELS :ctﬁ‘fi- o\t avre sﬁqméndéelabk&thenmdmphblﬁv C-terminal
ron protein useful _in a net esen

Cotwene Bhanciheaserar BB FEN (O PUOGE 5K DTG ET PR M o acics

ggt?a%alté ?ﬁd gsﬁﬁtdté] CliifSre el adpscthle HEWIddRE sdqencamonsists of amino

exci pi ent, or an other tygg of delivery
uah lpostmorter ihrmmgl $40, of aensrBRl i Y & Ot REAY s ent

gener A1 ERR oL B e R el Lo
Fesp L. f Swckmbingen cerdviiitabyas eagljnw%gh‘gosexpwéq %@éVngﬁ C%re fusion
agq?:ppt\%ta‘ier tg'eomitgrﬂg%fi the (r:c%lﬂgldmﬁu gt’ﬁﬂter @'t]libgr TRE GlstIni fbtein is a

um num based sal
Gl puTyrpEad withl ths Solkwling: sEquersh mmqn@oﬁlp@egl frpmg Giogs N- to C-

seruntprotelns VI T t.
perarias GICYy ey yp@&enb?%:p(g:f]gt ngf Stérgt?ﬁmr@% 1H$pg ]ptheses with the amino
b RiCe 610 oY TRy ﬁﬁﬂ)htbtaﬂﬁﬁben%urebreamtdduhﬂren by SEQdPmiQ:2): 1) the

gé&%@%@g, &@a pfﬁér‘?‘? mbgp?ﬁ]ﬁjﬁ% Rgfoteasonhal degradation

O(ESmuonHél%%t(ﬁfsE%@ Noazyd 2)3@@@3 iatids 891¢b Iftt)emfr(llls to 1376 of SEQ ID
rivatives SucC

|
BlOg8x olothe ,BKQ’ Np& mpéqake) pro‘@g], S%t&}émg:btg %p% Bf g%ﬁ LfB%(B 9? 3) a single
th”ERHQ AShidd! Q&d r%‘fcfu%elﬁt?o&léﬁi hadibnihg f(}ﬁ)sﬁfonEEGt)hﬁTSE@ (iDi §O:2); 4)

rtion In reat ed ani nal E carri.ers

aphodeids But 140 @ 1ndf0 bf Q80 NG 20} N cCart AT (dgiions 270
|rti%|4§g 8%@8 g’:lﬁll@*tZ ?5@)r ﬁ 18 @a@ ltc?mbﬂ?ﬁ’ée&liﬁ IBydrophilicity of the Core

T%cho s. Therapeutic dine th
Cifaas(pobitings 409 toheomfe%t@tm ht Homucieln agif s6aeBsR geRding the

o e or nmore t AXKBl.ents. As
WHMEF%Pﬁfggsg arng%EU@{ca ?é&gggﬁﬁﬁﬁéle ‘excj pi ent
r ef er SintaaofhByprefetisd aspea o tietinizngor, dlne HEVi apEesmi§ 2 inactivated full-

therapeutlc conposi tion. usefu h le of
pleeEBRICY hoeriistonoirto 2 et Bifat obOglE R lioh n cxaump
Skicfa VPE&IE&% iG¢riB¥EIR REEHIE 2C &l this exdodimeablageast 6. pi Tqelgromyces
are capabl e of maintaining a conposition (or a yeast

vehicle or dendritic cell conpsi sing the yeast

vehicle) in a formthat, upon arrival of the

conposition at a target cell, tissue, or site in the

body, the conposition is capable of eliciting an

i mmune response at the target site (noting that the

target site can be systemic). Suitable excipients of

the present invention include excipients or

fornmul aries that transport, but do not specifically

target the vaCC|ne to a S|te (also referred to herein

p— o e
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step of administering to an aninmal that has or is at
ri sk of devel oping a HCV infection, a vaccine or

woanpagsson of the present invention as descr POBMS2005/037499

herein, to reduce or prevent the HCV infection or at

| east one synptomresulting.fro

aarRyisigs) s engrageredtor EH((BFeS%?Fg tﬁ%};ﬁdhfg%l 1 th ﬁ?g’glg%? Busdh protein
heRE 'cQﬁtrd’l QI ﬁ{eeo% be&-iiuddlegembier, TR tT}szusmn protein comprising
ant 1 gen-speci f ﬁunnral i mmune res qg?gg_nd/o

an
e tm@@mg@pg@vf N§3 d R ey PAYRER UG MY AYiRe, seqience elements
ﬁl@écﬂﬁlfram-gr}fon{rﬁ{ hod.tirRelu dee v ybRitaA ﬁﬁrhﬂ@mtgdn pdrentheses, with the

a vaccli ne or conposition of the ese
iming rat:lldcaaq@gc@ o e fsEan PO REMErBeR S gt’ ($EQ ID NO:4): 1)

ese% od %‘I%‘AIQ QS@(P QB%@@B k& rhlyarﬁte‘sﬁﬂaﬁ& t@nproteasomal degradation

en-speci di at ed i mune re3£onse % £ SEO ID
Qfosnmhsl ton6 bHBEQBDWNO ém@o@mh@nms 0 W ALE (10’ & 1657 of SEQ

1H ROF te that

RETRR ) TRy PSSy Fofmsce hoss S RO o

ﬁl@%ﬁﬁn@i sidrdt BeClV Gl péntsle cwslcpleoltléﬁ fres begnd¢hapgedoffom ) serine to an

one qr nore,of he
ST R BIE A | R s ccoang e
Gl dnvR6t¥in\oE ISE% ® Nofi 1§hpmt&dmetandby SEQIOMND3t of a

2235 g}aJtCE(Ie’rg; Ieg gl)e %rﬁg %%)g‘?ta;? g}be Ve 18‘? t enteagtrvagﬁitéjy@gﬂ)ses a truncated
e El-B@ 06N GRASH." Ualexaplé @F bh, a Bacvine 3 desentitedril) Example 3. In
encodi ng any one or npre of the abqve-des i
fthis emho tep iygast (g, /Qﬁcc}(aﬂgnz)fcg.bfzeéftgﬁaea a5 8?%11%6'61(‘:6% Ct'c?'%%gress an El
{Ee2 1% io g'tgtéﬂl Qgggﬁgfé%%bﬂtidﬁ ne@hg ShecfoNdwing Isétgleﬁqawllamﬂlts fused in
east vehicl and/or (b) an on Bﬂp o amino
dfamerfmnabtewcd@sms &E@Vﬂte{ypr%@tl gAm thtgétl grent ?F&? ’i“gt?
(’a&ﬁit %p%‘ln gvc*_fd\l}g %Sl&pﬁ&g Sk ds %pré’s@ﬂte@fheﬁeﬁl? bizlSER ID NO:6): 1) The

fusio rotei ns of described herein ép dati
Qﬂ@eﬁtﬁﬁbﬁﬁ‘“ﬂ’éﬁ? GEQ W PSS dntimpAt cRElfaRee oneroipaRaueh sfegradation

Losiiars 23%]%'09 %p@rtﬂ GJQS 6); b %Hﬁﬂo%ld%% 1936 (1926 3MEBEIET 1D NO:20)

prot ocol that includes the
afd QW piotdh Be peitions & t«zﬂr62mﬁSEQdm§9 6):aand 3 @mggo aclds T 10 334 (384

l,tg?é? géglg(ﬁ ?ﬁmggf c%':%(%l 3 nge'rln Eg oléﬁloﬂsg {c,%gﬁ 4%9 gy 9‘3@ o M. :6). Itis
Vifedd tRSSin Qthis IpaTdnRE hsroa@yotemn@@gwmn@ hyarpphnm aernoggids of El

ot her anti gen- cont n enc

o T BLET R o stia f5ls Y FOE SMAYGAE the fusion protein to

%}Sﬁﬁg{erlﬁt@[hsfﬂ@\/a&ﬁﬁmlgﬁéh @aryessther nuclaiahcid eguone encodlng the fusion
r|S|n%2an HCV anti gen Vlrg Sﬁ@ﬁb%gﬁ for vacci nes

atvretekmf\ﬁrE D MR igrepresaied MEFinge 2 not |inited

to, pgy %tr {388 HiR%EH ofct GARY Mveishp ) yeaktdecine comprises &

Vi ruses, enoassoci at ed viruses, ha vir,

use
(ﬁansnhbmsxanwszw) donmer-dalgipEICHF Np4R pies prarity v fgrmple of such
pr ot ele s ?s%ﬁ?edv ACEL A 4ar"1€heaf|u§9n PrHIQNRAS Ssﬁfélebyolyﬂkpﬁde with the
eM5SHT Men n one aspect, such a conventional
oﬂﬂmahglnﬁmmMatdm&mneﬁw@ngérm-Gmdﬂhenbr@§@ntﬂmh nthﬁw”nmus

vacci ne. of t.he t eiRef ARt fusi t

T b1 it B AT A it o
NBxigg rdpfeverftetshaein by SEQ I ¥O:§):h ThawequenesrMAREAP (SEQ ID NO:9) to

conbination with a r t ino
c e aeds B HE s dRina? 168 R 8E0 1P N0 2) am
PLAHE] B &F (1702 td TTARORY ISBQ)IDCHO: ZDEOﬁH@Nrprstberb (posmons 7to 75 of
initially to a subject to prinme the i mmune response of

the subject against the HCV argd gen(s). Subsequently,

t he vacci ne or conposition of the present invention,

and particularly, a yeast-based vacci ne of the present

i nvention, can be adm nistered to the subject in order

to boost the immune response. Alternatively, the

vacci ne or conposition of the present invention can be

adm nistered to the subject to prine the i mune

response, including particularly a yeast-based vacci ne

of the present |nvent|on and the conventlonal or

o o " oy



animal from a disease is acconplished by eliciting an
i mmune response in the animal by inducing a benefici al

WwOonRo@rietRst i ve i nmune response whi ch may, in SBAE/US2005/037499
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i nstances, additionally suppress (e.g., reduce,

' §E%tith8r bAn‘a%é)am%{b QRN a5t %€ %8@% Iﬁﬁ'of ng;ﬁ?No 20) of HCV
response I Sease" ‘refers

f protein NES4bofpesitionredbtte G0 ah SHQ R Nﬁh&b i rA:I I9desmmo acid region
St at S L,

EAtSRTOR NG B RGTR BT IO N BT alRR B0 e
Ntdrading Imuhgﬂél &hd:mbrﬁi&f gednningt dhn)anImaS/amcmmtwdedo proihote cytoplasmic

SHTRSIREES 081 YShgREF e 0 2B, BRI o s

aMm:; miseE@éedte&ﬁe@mwQOmNelz or to a popul ation of
|nd|V|duaIs g been i fected ﬁ%th HCV. In
anot helt Yehiath erreg A§pegt o fithReinyeption fag ygt ‘faﬁ%m?)?‘e%@ﬁ?s a Core-

| BY@Nt fiRfen| &o@ﬂlm 'T‘h@tfﬁﬁ&ﬂ ptAeidNs ianGhMe Podpeptile (w@hahe following
populatlon of individuals, who are at risk of being

i prBence (Plgnes pieaneedie Handaen v digaes fioah N-riel (gmims (polyprotein
PRRHbR L ORASpd rgﬁﬁgsésf ivgich 88 hh@belad 's&iﬁeﬁc%r of ¥ fusion protein being

i nfection t% for exanple, the normal or entire

ptepmsmt¢Cbher9m bynaEQulathDsU) Stic hep ssureee i MADEAFh (& ID NO:9) to
a@@gSIQ%n&n ﬁUifeBé%ﬁla? \c/i@%ﬁ@a%ﬁ ?%?Sﬂloﬁs qn@BP gEQ ID NO:12); and 2)

odi nent, e vacci nes

i ammot daids lsto 67(4ﬁ'| @i tot Bi6edf SBQaY Nma@)voﬁjulahqdlﬁqrd H& Vampylyprotein
p I d r ' 19

o‘?lpcéfh%g f@l? leg\ géd:ﬁ;lb%%s rro?eg% (S(Lssﬁiozlg 9 £ 4 Igllle !I)i{ %ﬂﬁ' gﬂ'ﬁllo.lz. Core
bqraomng gﬁrolrmﬁcﬁsﬁtoﬁd tod 106; E—lCBpanmhg eﬁromgmsuﬁ)ns: 897 tp,38&; and E2 spanning

81%1:5{1%%161?1%5( %&SSLPI,; ﬁO% ec!nag:idpsrvéggeg]ﬁ?a gq@ﬂ@llgg% e&'ﬁsmﬁ gro%?n of SEQID
p}\rle)‘ m@bépyesaﬁtfe@maﬁgg SEQIDI OMAj ch an i ncl udfe
alleviation o I Sea ; reducti on, of at
| east %HF%?SPE?" ﬁ%dvve.%am fResteastivasring copppgises a Core-El-

diseasen pr&élh Riithedrar@MeRbrahd @oMbine AsKied PI ENEERLIOR DHrétéin is a single
all eviation of a secondary disease resulting fromthe

oB%lMPqpeﬁ% & the felloping spauinse glsments faspd rip ifigcdyon i to C-terminus

BFPGein HFhbedidd | p%%e'n@l@se@fwﬁﬁ frR G0 584 SequBIPENF B fusion protein
agalnst t he di sease. resent i nvention includes

eingjeapragentgd ksteimby §E@é§| @:d): b} Thesseauanee MAREAL (SEQ ID NO:9) to
' H%{&?E Q&aﬁcg tégro’{’&kéﬁ% deéEQEau@H' ) %gﬁd’ e?c'idsoznto%@ £ %1400k SEQ ID

for me Vi VO or
aﬂfm Eﬂ)sqf Y Glore phems(positiperF t@rwﬁmj Slp?él ID d10:14)e3) amino acids 1 to
r ?%JLL%% %4348 BE@%SN ezofEf hE?f ;?'ﬁ LB ool SHGHs P P 10,301 of SEQ ID
adm |ster|ng a CO I nventi on

t dCalppau Ytandmo arﬁds{:eltd 334 aémcﬂaf 7ti of SEQIIE)N(DQI))JUEHCV protein E2

VPP TR i SROAPENDLdh o 3L 6 i aPploBg emino ccids of

r Ebter prioteh, tthe 36 €l-tesminal hytkohabiceiniino hbigs bh @ ag@uthe @9 C-terminal
C osition of th resent inventjon ca be .returned

¢ B Opebice ool i vt Pt it | Binlovig, Hifgin to promoe
S bytbidnfic ABSeRioR e daktS A ﬁ‘&dléi’@ acdl E@qﬂérﬁ:% %ﬁéddﬁ@ tBd fudion protein of
vacci ne or conp05|t|on i ncl ud |ngcé dendritic cel

| SEQdE NPlA i IgpresraipdhetptiyoRQ HAN Ok i gen, a yeast

vehi cl g al Sher Plefedred APROIrkeARyenabP theSjeRd VQCCE}%VC%{HPH% an NS3-
fusion protein, alone or in conbi nation with a carrier

abl&da-iSAb fesdon pretepy wherpin they NS thrgease damaivated ond WhecNS4b lacks a
nmucosal and/or proxinmal to the |ocation of the target
site (e.g., near a tunor). Th&7preferred routes of
admnistration will be apparent to those of skill in
the art, depending on the type of condition to be
prevented or treated, the antigen used, and/or the
target cell population or tissue. Preferred nethods of
adm nistration include, but are not limted to,

i ntravenous adm ni stration, intraperitonea

adm ni stration, intranmuscular adm ni strati on,
|ntranodal adn1n|strat|on |ntracoronary

-, " e L a2




Natl. Acad. ScL USA 189:11277-11281, 1992, which is
i ncorporated herein by reference in its entirety). For

wexerspue23i n one enbodi nent, a conmposition or PATAISH®S/037499
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of the invention can be fornulated into a conp05|tion
sui tabl.e for neb u3| sui t
B LR, ALY i Rl vt

IHIRC SISV iSO |séﬁl§n0’é Nélethér@el Ifﬁkﬁ:dt 1ha£rarﬁéi Hrore N-atoe @—ttﬂmmmg (polyprotem
the nmouth, and. is usefu%%ln t he gevelog H of. muc %= b
gl ARGy ik REFCRhFES WibhndRRs Piingn act wﬁ bro duyon Brefein. being

\féi!}és%ht%é HeRth Qﬁ SeasiD W1 ep aP e fs@d[ueﬁcfeaMAd}BEAR' €§5Q IDONO:9) to
exampl e, as ta ets or capsu

|
fxmpmreats@acq tﬁtpéotw(s@aalahara%w&(wg%%? \égea%épg gE@ﬁhg\?O 16); 2) amino
a%‘s @lsto %‘3 1 6{@6@7%%@%? @EQt oy %bﬁés@oﬁaiﬁg safull-length HCV NS3

i mmunity are usef in the treatnent of vir
|pmc6temt(n(ms Segne h39 msms@sn ilhes, vt 1seRReE I BEQ D NO: 20) is changed to

nn @gﬁ%tlva{enﬁlg %@(ﬁg&ca otehtihl ro@wl (poé?ltlchﬁw to 634 of SEQ ID

rectal aneous, t opl cal
tN@ﬂé)ie?r)nahmo \aaigls rlato &hd166%tchiall pHSESID ANQAG) of NS4a protein

nmbodi f
o635 1 %9{111 % E‘[Ej; g‘ét. i oé}f?galﬂrngog%%u?saft %?69’@‘7@&&31786 ResEQ D
anoR0est 180T peiten NS4b (fusitiac692ne 776 oSIEQ D ﬁ@ﬂ@d alfgl/5)amino acids

Cadnrakfest Bs SLaftlld N eh B R gt B gEg s 777 o ses o

cSH () $D NO: rm)crA) ﬂh’ﬂ@ﬁiﬁw aohiedegion carrgspaﬁhng\mehﬂ?oﬁbeammo acids 70 to 176
ressin rotein.i s

AR o187 obFPQ BN Gof bigh SeplensSnSlGply SSeaienmepmning opueis was
dgRigted td SrofBte! cyRiplame RBNagetiGORtyahsdi Agmichéc y@dsdquence encoding

vehi cl e expressing the HCV ant| n is.a to

Vi g rRotoin bR SBAD AU A6 5 CoMet IS el SrehD MR

dendr 'Ih'aﬁ }Il)reféfre& Qﬁ)eé‘te&sthe i’rﬁf@ﬂlt@ﬂetﬂéaﬁ:aﬁ 8@kcine compnses a NS5a-
addltlona oaded with free antu% In one asp

tN%Sh/atswnméotmg veithheminggtiveiies dedetiont (i FeoBrisrainyac éﬁhgé\I S52-NS5b
! fn@fts fused in fr
B e A
| frireniNi do, Cwmaﬁrs epolyprotein mumbeingatn earepthetesc giith( theeamino acid
adm ni st er r u C i

apaRsnes, qf; t tlh rr%%nn ggogféugl Sefils ;e %E‘gﬁel%t a«%F’m l%mgﬁﬂ i ool 18): 1) The
p@qamet: G.‘VIAW (ﬁE&sIDoNOaQ)ntomm}tartatqsmancdwm prageagpmalj gegradation

h | gllggrgif ];tggsogfsg?ﬂ?oﬁglﬂg? &:)]%hs enﬁ{e aé r H EHE%@IHdmg to amino

CAUMlY PIot44B8 @193 G S428%¢ SBQ IDONGI2D) Qmsltlpmsé?f ©r4ah o SEQ IDRED: 18); and

5B 5 SO R s oo o

SQE‘QqﬁrI@O‘l@? t R 87 C-t@ind r@aduies Gidt ae reljusreasea. th&uahnty of NS5b in
nmet hods i nclude, for exanple, determ nati

sHEV wealicatian aere dsicied tafinastiyae the pyoteiny d&PE‘g‘flﬁ peigsgauence encoding

p{h%%s‘?ﬁ%rg{ém%f SEBADASS1181s RpresintRaRRin by 'SEQ CONIRIT.
e present invention, a suitable single dose
si ze i4&ccordiugte thearesems invapaos, anoef e fusion RpfeiRs described herein can
8&%&1}%‘135@ a}ggt Cfi Sollinked THR4LERARNS ﬁle'fﬁ’s@{‘pﬁﬁhﬁﬁh JBhEAs of at least 2-6
ISt one or nore tinmes over a suitable tine

peminochciddesideesdbat avabserdiopensdd rﬁlga Hﬁ?{rﬂnﬂﬁ@l dins@gsaspest: the peptide
c BRI e Al s SE PSR R WBREn o fy gy amino acid
peaRpndlydiiey ruling ﬂysm&: drracginiad (wlterein Xg, 136153 amn@kaguit e)qgept methionine,
107 yeast cell equivalents per kilogram body wei ght of
the organi sm bei ng adm ni sterexg t he conposition. In a
preferred enbodi nent, the yeast cells per dose are not
adjusted for weight of the organism In this

enbodi nent, a single dose of a yeast vehicle of the

present invention is fromabout 1 x 104 to about 1 x

109 yeast cells per dose. Mre preferably, a single
dose of a yeast vehicle of the present invention is
fromabout 0.1 Y.U ( 1 x 106 cells) to about 100 Y. U

( 1 X 109 ceIIs) per dose (|. ., per organlsn)

o e - o A o A NS
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even nore preferred single dose of an agent conprises
bet ween about 10 m crogram x kilogram 1 and about 5

wai2bdeiogesasn x kil ogram 1 body wei ght of an ani nRCT/UA2005/037499

particularly preferred single dose of an agent

Clgﬂﬁé bS Ql%nﬁ’ﬁet WaRRiREQUE afy dmiol dcid E}?dgbe(mgﬂhkdﬁgfea@sﬁle %dargmme
out ifgram x Kkilogram1l body we

afiherein Xs.lff altyr?éma% agig exgent @eth@mrlvelry@ae blyara@rr@s @nd wherein Xg is any

ARRL &tid Qﬁ:regﬂ iéthidhinY. ﬂlr(ﬁlf %ﬁﬂe@fi X‘;;' ﬁsnaglgrghrgeosiﬁ agdth&résl?eg{e 'EHO? peptide

conpri ses tween a m' crogram x kil ogram-l
anmmrlsemnmmmﬁgr@ﬁrqwnm b0 ii-B- AbB GSEQED dNed: 9)of an

anl milIe ngwlgr %ggdsl] :of Lh% ?\%Hu% e'Eh%dabQ\?e{ c?e@&r?br %lélé{(bl} Proteln contains a

" Boost IC CO
eeemzipgfue liakdryequinterhesv@nado \Hﬁiéhpxbtemm (a‘gu tl& HE¥ [Nﬂiissequence and

A o e EE i E PR e e ReteleeBlg i seence

acqnagtt ofakiagle aaﬁerog@mummﬁmtab@e&(mbe IB@@ﬁdre pref&fd eﬁfbodlment the

dm ni stered from about, 2 0 sever years after
CHErelPRRYF f1aker SR ICSPPES Ot Sde BitenBREBa RNt . an
adm nirs biyaéf t@@alﬁﬁﬁﬂ%hﬁed é‘orr@ﬁﬁtlbﬁ& Gl Qlibcfrfe%f&ﬁ@ﬂ%seﬁt #vention,

about X yeast cell . eq ui val ents of

ctgﬁﬁ%}m%?ﬁpﬁ@? r?!@te%fagalwvoé‘aaahwh@%e R dnydsarin dhs msvennon In one
it ddinSdn€ yRskt EIRAk 3P IMcteANBork heaROM C(ﬂlSltSﬂH{?& @Wﬁ[)le %/east a yeast

tinme perlod of from about lnonth to about 6 nont

t FRBeTARIpToR Yorst exierlant-csBiest ghedteArd o subcpliler yrast raembrane extract or
LK

HESBPRILE, BTSSR AR BATYIELER S o e s
a\m}nCiﬁeWetran@ﬂommwn@w@bmémntmuabzy acwhmmlatula encodmg the antigen(s)
[ , d

L P B om0 oo Bl el B e R0 R sphgpoptst. 1
ttbls laspeco Heyeed cell ot yeatt splne(mh]laseﬂ]amﬁmhblmlﬂdwxpmsséethg antigen(s) is

of O‘? B qugduc\e’\? &laaesPhalﬁg% tcc|>r8 s1n§pr 32%% cyg)maét a yFagf ghos\‘g 85 gubcellular
sjees menthadriclegtradior ﬁamoanhbrmfg $n oiéd dsped) Ltﬁﬁ@éasbﬁdhﬁtge is from a non-
par.ticul arl resent

o geest B Easie et G vessl vehily ek ootk pelepled rom the

t g,@oﬁiﬁ&@r[sisﬁﬂg &ﬂf}’ S@&Ulzﬂwnzyté}aﬁchz%sh&%awﬁdc&c tKIQbermyces, Hansenula,
or ther apeutl c treatnment as

nost i % ph | actic
O@%WB‘@@ H:@fael HOIF%%f‘P%Ctt’éEe eehpamseniser pEeViRGe! ei c
Aci d Mplggdthieshe 304t GBhibR ANAOLREN AP AR ABAiatd bgihz@ly technique

present 1 nvention includes an isolated protein,

é@ﬁ‘iﬁ’be% herginary ot apRe. the gpast é@ll%yawa%ﬁddp@aqqllularly with the HCV

1. St Ro@Ee 43686t ARE HE8NLRkeRf/al @&%fehﬁ?g Vglen@' githched to
|nc uded I n the present invention are |so ated nuclefc
dhe d’eaﬁb veltele. esIneSfﬂt: @d@thg asnget.othe sigath Vphl@leeandsthe HCV antigen were
CSERERA B B G e ol S bR AR L0 Ry by the
vweedt oekiclei qndiyudc Iygasy |cclhbr yeast spheroplaktafrors ovitich the oreashrvehicle was
leva{ected/transforned wi th such nucleic acid

ecul es or reconmbi nant nucleic acid nol ecul es. As

used Miore IspE,c1ﬁ’oeﬂﬁ ragcxréing o & prewehiaineehtion,04 geast O¢hicle is any yeast
pol.ypeptide.in present i nvention | ncludes i
Rl BER htfois, P tien BEBTG o ek topiaat (54 BERY) that can be used in
fooajunIdh, withodednfigerCRN Ricbé bothalap&itic coBosiidn SAAPIREMRN, or as
of such proteins. Mire sp eC|f|caF an isol at ed

FRgdmvant. ABewad vshiclesap H@rq@?résr@mde4w§mor Biteq to, g live intact yeast
protein (including a polypeptide or peptide) that has
been renoved fromits natural2%ilieu (i.e., that has
been subject to human mani pul ati on) and can i ncl ude
purified proteins, partially purified proteins,

reconbi nantly produced proteins, and synthetically
produced proteins, for exanple. As such, "isol ated"
does not reflect the extent to which the protein has
been purified. Preferably, an isolated protein of the
present invention is produced reconbinantly Accordi ng
to t he present |nvention t he terns nDdlflcatlon and

o, = - I 1 :._L_..__ .
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gl ycosyl ati on, phosphoryl ation, acetyl ation,
myristoyl ation, prenylation, palmtation, amdation

wanaieor4sldi ti on of gl ycosyl phosphati dyl i nosi POT/US2005/037499

honol ogue can have either enhanced, decreased, or
smisd ‘hisﬁl ti¥., 8l yEhdi@kl RLARS L i@ %0 ?o&ﬁﬁnﬁ‘élﬁcﬂné Q cEﬂ vaall) a killed
nat ur a occurring protein or
c@ﬁa@ m?qw& HeashicAPEEANGmM, OF dgwpiims éheﬁeOé inchdingne atgetsmpélt:roplast (e,
t raduc
F R e P ) e By e G R Bl ong o cll wall ang
pmmtees)ns ye#st Bt Gicg,, doyrastrasil lilqkmgtae@bllt wall drur:leust and cytoplasm), or a
e
BRI okt & ool B o RFRl] 1 fieviogely = o
shlecaillutalr peast Iaicmdb)sequence encodi ng t he protein using,
for e si c .or. conbi nant DNA t.echni ques
ef f eci&ae thns hero%l asst% 55’69%?183(}%&5?%68%& iBZYIEAHE dl’ﬁeﬁtl%%?ﬁ the yeast cell
swalk ®icha rﬂétbtbdaisrdemﬁé@,rforaeﬂamml, tgerenAakoft EegRnd1, @Meﬂz Enzymol.

hger gz%lon ther(ﬁ]JF resent invention.is,

éé% ngogorated ferein. %ﬁ‘f {ofeRo & tSRETate quY st gytoplasts arc

bﬂy@'c&l@l Iﬁadiuc@d?b \élluic}’eatl&il 6fyedst 8Ky, VAURH adSetidll 18 abdcHBAY, $3r example,
or inmmun in a fusion protein or other

ciBrgo68; 1t97g»r¥V66% Corieer st denogn 48 ot - ingorparatpd heren ynrefasence in its

Vérkikddy. a8 &RY ghokid aﬁé’@pl@ﬁfﬁ&qb&{ﬁ% b%%s&mﬁé §'p9mﬂefab1th§§i or lysed cell and
pr esent | nvent| on is at 1east am no acid

| @RGP neest nefi condain at kgepome o dbd ergansdlpyief that ¢adin g$1h>h zomethod is
a&escrﬁ)@§t fo?QQM{lplgomamaﬁﬂlséﬁ | eqsa ' 'i‘9§3e'.}g§?Fbl Pherfl 24 %§g8—36 14 and

about 40 am no acids In I eng t or " at ast about

apisey eal-d$97% Biahin. WBiowlys. a40t4 65 t18516it cadl ofwihivd is incorporated
. l,e 1 NQ . aci ds. i r

sy RO Bl AR A B8 o

mefeaSt tolagasst nabxbmne 150 laak rmmttaa:lj mhsleilsnorl ogtoptaam. dlhe @hrticle can be of

| east. abou m no_ aci th, or at
B0obrBoB habhos IR R Mmy e SBF & o alie! 550 memprane o
amcmpamclesiwoducédebgtsbmcambnair dtmsﬁenﬁbmt didpticNMnBMods known to

i ds l. epgt h | east.. aboyt 3 m no. aci ds
i o0y B o £8ov B R R 5o 00 B AR shbpellular yeast
Qherﬁlﬁralheeas&fact@b@ dbscABEY, a6 Hample] GﬁFﬂaﬁzds@ﬂf @t R, 13)'913Meth Enzymol.

eastaggout 500 ammi o acids in_| engt or at |east

abl6ubosEd- dnhiBey Alsadse fastions of; yeaé‘? mgmbyagg §KtagHoliet @otin yeast

AR aRChHorsinl SRBEn the aﬁﬁhcﬁ Qva@ ldx rleﬁe@f&oxln@iﬂgﬁtﬁr by the yeast prior

bet ween 8 ani no aci ds and up t %  ength

PP Btepriatin ofttheygaphragpbrane exirp@, thwnngpleﬁ@mr%f a

conbi ng, ﬁgst%ﬁaﬂr&'h%en@e@ ko @Hﬁde%%a&ﬁ@eﬁ&% of B¢ present invention.

| onger, "i'n whole i ntegers (e. 5%’

Q%east are y@@elh_nl@gmlcroo)rganm@rt@aq @lqmg tp jome tof thoeh e}asaehamsaomycetes
t&lli] L 'aﬁﬁ %%l%%q rhni)glﬁeclﬁﬁc s!:npi‘thg ni%f ye%&c¥ra§1s pcgrolii-o%pg}hogemc

pnut&rﬁs th,ereaf f:amrhﬁuseahai acdoudBrica Wltiurthaphs&mlt Oryentidnl yorpathoyehic yeast

f ul f
o M b 5 A R BB, ot
S(mmd‘h raede patfogeheis), Ceghtodde @l lamehia) ﬁl@ﬂeﬂbh@&é&} Pz‘a’hza, Rhodoto; ula,

or di to the esent i.nvention i ncl he
AR eRe I B homgeg bl Rerer BB gt e, Pichia and
[Behiz&abhafopRePBESE Gnddy phdTerddl @B€Mithi SucerdrbAfces Melnddfirticularly
thOSG({USI on I‘Ot el ns conpri si ng consi st ng

duelEgd al Py e'fe FPeaen I s ¥fasly S(B"Pmsaﬁ’&luéﬁn Pierch@iomyces  cerevisiae,
sequence selected from SEQ I D NO 2, SEQ I D NG 4, SEQ
IDNO6, SEQIDNOS8, SEQIDBO 12, SEQID NO 14,
SEQ ID NGO 16 AND SEQ I D NO 18. Ot her fusion protein
sequences will be apparent to those of skill in the
art given the guidance provided herein, since various
HCV protein sequences are well-known in the art. The
present invention also includes any nucleic acid

nol ecul es conprising, consisting essentially of, or
consi sting of, a nucleic acid sequence encodi ng any of
thefu3|on protelns descrlbed here|n In accordance

oy o o,



phrase "nucleic acid nolecule” primarily refers to the
physi cal nucleic acid nolecule and the phrase "nucleic

weachw/gegsence” primarily refers to the sequeneeTmi2005/037499
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nucl eoti des on the nucleic acid nolecule, the two
PSYBBLEMPRR cbﬁlsb@§éizsismc%ﬁgz9§ncgﬁz§ms}’ Cdnatlg Cke%lrl Scamith fropzcalzs
respect to nuclei c acid nolecule, or a nucleic aci
seynwheus b@Wf?{jtl’c apaiprasoesyis emaﬁdmngf aHpnssuelin appmala, Hansenula
d ' f I ' .
PRI, K RER S s, DRy B8 140, RS el Shicianus var
Wettisy Riddo mostodnt RipMotide mabrlao g'yhztoeacg:hqropmtqsrmrdwe and Yarrowia

react. P flcatl .
cRRU B0 e e B0t o R or " g o vavity of
| subbpedies, nppasy aubtypes e thahefedmemk ec bié asldnd whithinbihe gfteementioned

t f ed t
G QMo sretTe et i el P e g e o4 palymorpha, P
| puswinis ahd SUgdneiet iSdeseldyeis betibulans plefee@d ddeteeit Béng relatively easy

ScREHHRE o oS B A RRRSkT SATLF GLIRASS bE a5 3 food

hotaalved LERAS EFIDA .préfofddeR NS 62PR Y88, )gynlmwc hey 7. @iedambodlment of
honol ogues) have been di scussed jn tail above,

nihe P@S%ﬂ HYERORdF & ¥eASESURBYBMdY tApakls AT rBlisntiag a@ealdaéq pparticularly

api k! rnuﬁfbeln”eﬁéﬂqgask&pmzé&ubla@ﬁﬁ skilled in the art
(see, for exa mbrook et al., Ml ecular C oning:

A Labdp&ng Plylbamwe%u a peireed genst wehiska o Bl nreserf ipyenen is capable of
( I
(R85 by USSR LB AU AR, s o
n@lﬂdltlﬁlcrrpqlledr macropliags shaehyuefagtine pirtculabhelifiggatsdedivety of the yeast
[ u
g:rlggj Iafri]cf’lgc %f@%@%%ﬂ?sé iy %%ngat% the cetll r%?ﬁ Ae used herein, fusion
mfcal yeast velucld withl aeangéted tadl typmluefees tontiteadbiilaon 81 the e&tst ¢ed:1tmmnbrane or
enz cIe e nucl |c ae i.d fr tion ..
TG 4 R Pru e EuB el Ui e P ar] bRe Sh it cll o
nmﬁcﬁqﬂfags); kadihg B)eglyﬁ@he dormagoro NAs wsed aerﬂimch §meytath ¢ a multinucleate
sequence, nthe ol i onucleo m xtures and .
OSSP REGHE Gy SR SR e G I A O U reppartice poteins
l’(h&ﬁ‘]lﬂr(g t@@ée%ﬂlﬂhﬁﬁbﬂeﬁ&eﬂd'ydwﬁl@éﬁbduﬁlaﬁé Hg, ih@medlirus, poliovirus and
Nucl ei.c aci d nol ecul e honol pgues can be sel ected from

FIFRETR g rothed Hispeead (e pehescdryoled iy Tustong Befag qegp and sperm)
Qe HeAGhb R tPfe doltao RIRY: ?ﬁs‘fbn%ﬁ%éﬁ %@Mleﬁlhfan@su(? b ebé%ween viral and
acid and/or by hybridization with a w | %ene

riegpplianagel mRerates oot wecRpaarDdlian ésﬂbm@brangs) alFeiexpeple, a yeast

|
ChcBleRt Bt ye s FLAREbLORET b OIOueBy e it Sl Bk i copable of
eieiogivig a4 odelymphopyice It issiatadl, powevst,ikatdesorpordsiog of a targeting
| :

DTSN ARORE Stk Stert MR ity Bb o8Bl OE Sy DBbpspapes. is o
rregessay | r’f@e @xgserd Sisveotorsdfave peeviously ehewra thatlyaast \@hmlee (o£ the present

iS58 b B 5 LA P e, e o

physmmagmmuclelc aci d nDIecuIe and the phrase ' nuclelc

acid guen [ refers to the sequence of

nucl e Eteg‘g’é e{) ﬁ*’é‘nﬁ ché‘i“Hat “&‘0 nEANIROSitigns Pfew dhg \pgpsent invention,
Flhélﬁdiﬁ@ pfephraliénsUs @6 abifinditGEBROLpdlcH: difeRe 6l Bist YoaWdd Mto a carrier
respect to a nucleic acid nolecule, or a nucleic acid

s*@a%m%endﬁté? fh ee%%mgn@r of feelyues kot t9tthess skiflgd in the art. For
addi tion, the phrase "reconbi nant nol ecule” primarily
refers to a nucleic acid nol edll e operatively Iinked
to a transcription control sequence, but can be used
i nt erchangeably with the phrase "nucleic acid

nol ecul e” which is admnistered to an animal. A
reconbi nant nucleic acid nol ecul e includes a

reconbi nant vector, which is any nucleic acid
sequence, typically a heterol ogous sequence, which is
operatively linked to the isolated nucleic acid
nDIecuIe encodlng a fu3|on proteln of the present

s - o o o Y T g,



transcription control sequences, translation contro
sequences, origins of replication, and other

woeosliainsy sequences that are conpati bl e w t hPCaISE®SH37499
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cell and that control the expression of nucleic acid

NBlafipldl, @’S.as@fveﬁﬂﬂl%s P,E.I?%@ Qﬁqed 'By AN PhRRatidd) PEtiIfOhE o xasmg yeast

reconblnant mol ecul es of resent I nventi on |nc
nyrbicdgs cam alse berprenared @spatchlag yw@n@p?ekmn ajighlet, sychrel dpne for yeast
81:%1;?% ;ﬁ’{ebdl%l%ggcgﬁal{ri@xg% bfi‘ﬁﬁ(&l thrné ﬁﬁ&l‘fﬁ &@ﬁi@ 138 dendritic cell, or

netb¢reiype @éladmﬁmit@@gil Mlthoamant@msmastpvﬂhmhscmt zrlm be mixed with a
r t.t u
e@ﬂﬁg%ggt ddaﬂ n@%gﬁesefx%ﬁfelﬂt ngh as %?n %s?%é)l)ﬁgc?%urfﬁeé él?at is tolerated by the
th(ﬂlhstCEKiamplei rvanehestiphts iimthaleaviias kalme) ngers solution, dextrose
SCri ntrol uences are .s C
ctoRPG BT P, SR GG S SRR R at oty potutons
tNémlqm‘duptVelﬁmles BacH asCﬁﬂe&bils{ sésamme foflaethylt d1ewts ©F irfillydefdes may also
contra @ﬁguen s.are those that control transcription
ti

i i e T SRR el 1R UAHISRREIORS cRfiaipMe oFiscasily-enhancing

I QRSN ab SHUBMCRoxAMbéthABIIR1dsé, A0RKI0], Rlycerdb] ©@PREX . Excipients

sequences i,nclude any transcription contT ol sequence

t 78218060 Th BYR Q5 oty of gdditives) puch @6 shbstanges at grkance isotonicity

PARS@Bhica Nt e TikyO nExaﬁpYe@ o Bhibfer® flno?dﬂetlfﬁmpﬁqa{e MRBRE rchQ&HoﬂQte buffer

control sequences aré known to those skilled i th

atnd. Trig butten nghileo examplasr efs pigperyatiyen inchle mneerp@ﬂ,mn- or o-cresol,

" folRAR Bfd bRyl hl%oﬂb?edStJngal{ietfoﬁﬁul t%n?raén %ﬁhé}oﬁje Hé{mé{“}hﬁ&ables or

an exogenous hucl ei ¢ acid nol ecu

r%@éﬁﬁ'wbﬁﬁnh@@ﬂ@n@pamadmﬁbkéamkby;msnp@ewnnseomemlﬁxlmeaum

[ {

D 2 0l G 6 B PR CeRfbos ) BB dexirage, human

t erum plbuwmey dndl/or prefeevatives tb hvdiicit sterdeietateoor edlinawet b¢ edded prior to

a0|qm§£h%cules into mcrobial cells, such as al gae,

bac and yeast, or into plant cells. In mcrobial

SySt en%caﬂdﬁlgpioathb }S@Sﬁﬁtelﬂ‘sentlbllilethé esri "yehanghRlc@iticen complex" or
be a |nher nge due to the

A TEHIT ST S SOBP X BT SE TG b oS Dn mp Fopsiiston of 2 yeast vehicl

MV EH @A raesdnS MSath @bs@&b‘u@nﬂlcluaese&%é%hbﬁi'deth&éﬁ@%EYln&Uﬁle yeast (a
mnth t he te%gll nsfectjon." Therefore, transiecti
c

llaﬁﬁlé gea uctb)g}t of gnoamdigen |intaia @%?.S’E d)hysmal attachment of the

tafnﬁ S QF tBbAR, and HERING F e ﬁe@&t%ﬁtanﬁéen%%ét%r ARA S G & buffer or
bombar dnent, el ectroporation, m croinjection

| qﬂgféﬁeletl%w forparlesions iTHese typss eEcomplexanere gesstibgs] iadetail below.
fusio M o@&nﬁdﬁﬂﬁeﬂ?fa §e§§ gé‘l’Pﬁﬁa rgﬁa‘f‘s% o E'a%?\fzéillllclé ﬂ t@nsformed with
reconbi nant nucl el ¢ “aci Ke present

i ahedaielpgovs ingclgic raelé@lmifrqubrwcmimgethe mexgtm such Siat heantigotipexpressed
[ ec [ e [

PR LOORR, 9Pk RULCFaRf © RR S0 G deast or o
pra@nd:glmt yerstvahicial Thfomasht delltcac drenibe leaded égs el dendadtic cell as an

n an. a X VILVO er .. .
APl o P e S0 Rl 5 B, it ot s i fegmation of
o@ast ksphdnqﬂaits byboplusis reostd ot subdelluldrrpattiztbst any dfiviseh is followed by

havi ruses OXVI.rus adenpvi r.uses,
i Cﬁf@seﬁn ik ativg ipio,hy ﬁ%’eﬁc SRl S GRReIpRT pin e be directy
angsfeatd @ith b BeRmbindaf ducleié| a81dl Yol 8SulS @lol, @k sphérBpladt %r@(ﬂu%ed from
are those based on adenovi ruses and adeno-associ ated
viruses. Viral vectors suitable for gene delivery are
well known in the art and can be sel ected by the
skilled artisan for use in th& present invention. A
detail ed di scussion of current viral vectors is
provi ded in "Ml ecul ar Bi ot echnol ogy,” Second Edition,
by Gick and Pasternak, ASM Press, Washi ngton D. C.
1998, pp. 555-590, the entirety of which is
i ncorporated herein by reference. Suitable host cells
to transfect with a reconbi nant nucl eic acid nol ecul e
according to the present invention include any cel
that can be transfected or transforned |nclud|ng any

T I o,
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Core fusion protein under the control of the
copper-induci ble pronoter, CUPI. Two regions of the

woleMegasase (genotype la, H/7 strain, cDNA wasPOT@S$2@6/M37499

by the NITH) were anplified by PCR in order to generate
t he product. The NS3-Cqre fusion protej
apwhale &past. cad\ihenntransiecied) ot figos %‘g%ﬁ C errég Ié‘?rlg{%r?cssggérggam that

ek@h%kéﬁﬁmﬁ19ﬂ1N' to Cterm nus (HCV polyproteln
ering In parentheses) (represg d her.ei

EQ, . .
| D N&eyrdingyo thﬁ@reé@kﬁ UELTETR Vs SO Fﬂﬁé?‘fi fiols s"i“}s%t"é r‘?%le“’ acid
%cglfgéeotxsegiigﬂﬁg: 2HRGhAERd BNseqddnca ihdd (has’in:eﬂSreﬁQVdcbfr&EGts natural
of the HCV NS3 praoteas arotelnb ﬁ? 1 "

silieg| As slmhe'bmlzﬁgi" et AesegsapisieHert t erﬁx 1? e nucleic aci
rgflbl?cglllep s b@ g %;1 | 3atdd hR1etéitid AiofeBuld ﬂ@fulef)r tr&i@felc@é yeast

the sequence ED to increase 1
Vayiidtos pxlmhhdedbm "BNAL e d@iraivesaaticaher B @oRY b 2ot isplipd nuceic

3508 6o afe¥ n i molecule
aﬁ}doxpol\gﬂﬁ? g,aé]l e cfé?bl? stréa}xt esgli‘ s?nﬁqi?&aﬁ@&f 'Axf'ﬁgl RY nMésit @k molecul

copper - i nduced,
wead id ﬂlaqirésVﬁtle@bnG)n 5008 ey maddic ad mesddcolea thas RGOgE @i paetein or a
spect f1.c Vi 98t at " GePER1BE Nuseful
g ety & (WB0S) G1° SPOTBI OBt o B R gl 2
@hokikiBn of B prefonafipéiod. The fol | ow ng exarrpl e

descri bes the engi neer \ i

OV B 694 PR BSOS 5y e et i G e Senion can
ﬁkl’uﬁ@%ﬁcl@@%hﬁﬁcﬁﬁ&ﬁtﬁ Sﬁ‘?ﬂﬁF' ?‘ﬂea& mas gogimeer @drtltoos (fragments
express an I nactivate ull-1e

ey, vapron e, S 57 PO comps
%#;Ll e Anb @9&1 18809 Regafatdriiee | §ebnbiati@etietgaie Oha advantage

rain, was provide [
anpiast itexinsiiy TRERBIRY &0 GRTY 8 &u@éﬁe?fgwgt‘}:%“ i molggales 214, gf being

|.na ]F }o%ﬁicnly ol hd: 8F Hetér%lo@ovfs' | A& PAIpYdTeRdd wienbat 6ihmt1gens to
FHEF S POWr n sequence el enents fused in frane

m N-
b pfodededi bylesycp#i@ehipls| of plreopresent HYeHYER gq@myl rmber oit antlgens that can
% ge%g}@gﬁlg gdu%z&%%k?f ?ﬁtvggicfgee{n%' t{l‘plpa)f tysﬁggés N htdast dne to at least

npairt resisfance to
Rh& 6 a8 iR, witk droackdbininto ahewt Shiptepaipgons alticgns beinggneyg preferred.

(1027 to 165 L8 ehicl
ot cvebh e R OS0SR4 gt o
has RRgheehpoear of canbaa §a‘rcnmmllyoaqawa]antamp\]q@ infwljelyamino acids

to |nmn|vatetrm roteol ytic act] fe
<1q§ge @t, & ﬁl %rﬁlioflr ﬁ%h rlo{e%% inSeite ,bﬁ%%r%ﬁ Qfbstituted
%H@"o}’ Sh&ivafizedy $8E. eSad‘e’f}ﬂHﬁd; 0 @@eﬁsylatﬁdlu cplthsphorylated, tethered by a

heat -i nacti vated G -5003 cl onal anti
glw:croph@sph@,dy]_@gs1@@1{1\)/@%@5&5&1?11 g@{] € 19 erd oprrotel Ol?a ec13b1olog1ca11
q'ﬁxﬁ &Gh | ABstdntg anglar i\ (R Chf Fth@ natufd) -présianiok @vkﬁchTths enhanced or
ﬁomnn exa e describes the engin er|n Bgdﬂe . be
@mlamnﬁmetmneeg W@étt@dhq-wu@hp’@m? sweﬂ} qdjfications can
yeast MRGFHpe et n‘dﬁnfnblﬁiﬂl Thet Bt Hzhited to, direct
FATEGTERI! E?gpg ﬁ9%%£§§§?§§?e9b3#§ ep tide mth the ding i
frﬁbdlﬁmmgs et em@emeorernechﬁgatm kit rpoelelgrnie’d seskipRge @goding the
TS I DGAI B8 858 Jand
(eI é(ér Es% Ell %’ﬁ A&t Iﬂlgé cHARu! andom or

) The sequence
MAERR rﬁlﬁagel’m;&f t Furxeﬁorsaﬂlawqmvalgntwrgﬂe@gg;m-,ﬁp selected using assays that

%s&%g%elelgﬂlo 221 agt)1v1§/rﬂf ﬂge pggtelé'\s tP%:f e%ééé\?% négc/}‘_r%chsgéssed above.

HCV protein E2. 36 C-terminal hydr ophobi ¢ am no aci ds
of El and 29 C-term nal hydrophobic am no acids of E2
were omtted fromthe fusion ggotein to pronote
cytoplasm c accunul ation in yeast. Expression of the
HCV E1/ E2 fusion protein was confirned by Wstern bl ot
anal ysis of |ysates from copper-induced,

heat-i nacti vated yeast (See Fig. 1C). Exanple 4The
foll ow ng exanpl e describes the engi neering of the

G -5000 series TM domai ndel et ed HCV NS4b f usi on
protein yeast vehicle of the present invention. The
NS4b proteln |s a S|ngle polypeptlde mnth the

o L o T -




10

15

20

25

30

Exanple 5 The foll ow ng exanpl e descri bes non-clinica

phar macol ogy studies in mce using the d-5005 yeast
woehicolers (al so referred to herein as Tar nngenPCmUuSLavp/N37499

expressing HCV antigens: inmmunogenicity studies.

ont g%%g@gggrgﬂﬁs tnf?él%fg\qréé) C}{%r ;’é}ﬁcléls gf %1% %eseét\[%‘%ﬁtléﬁ fsak &)mplished
Jsﬁ@nﬁglﬁﬁ(ﬁ@s Winb%n &o Y@t skillkdr @Sthe auit. p IBiﬁﬁy,da emucbd:l amgd anolecule
fusion protein_of truncat

d t derived
oxEcdel 651 PG AR SETLP o e F BT DI BF 1 R manner

t}{?tatgé nﬁ&BQ ecLEld' LS St IEY kseop@ﬁh’%l}) hﬁkélln@t afet’rar(sﬁﬁiﬂoh[boh@l?s)equence in
escrib in Exanple 1. In the foll %Q%@ studi e f 1
@BaBL/tE C(apab.i@pf aifertiBg\cher BYnSHpLyg T FreUt respipR Of Hy nucleic
Scﬁjcp GlR0E QYh Yraf thindd inRGDRosY ?é’&%ﬁ eelll NNWd1iE Qcidnfoledles encodmg
VI VO assays that detect induction of antigen- spe?nL
d)r;erq]) Imtm:«y&r&gehwca@be@@@ge mmgre@pmqegpy@dvecqohscqngmﬁﬁ y linked to one or
%%?Bﬁ? 1mpr dog% gp cel | -nedi ated cytotoxicity,

ecre IOn protectlonfromturmr
chal |Tang eecoﬂ’ﬂ)nmmtpmolret:ult loédlke presedit daventionp mugleicopgihgnolecules are

%@é&ﬁwa%t i]lng?cg go g%é)lr%sgllorﬁ ¢ gec?]bg% Jogfaﬂi?é% Q‘@Qhat&yr lééﬁx%n&év Such as

ﬁﬁr@&@t{bn&mfrelsgaqﬁ@mys asmhslaton aiontrolGieqGHOS, @mgméﬁé@hcaﬂon and
full-1engt

h th l
pihelc felgglg?o&j swegcegl |a%e 6§)rpﬁattl%nh?la Itdcl)en ygagf'%%lg 8@@%&1@ &6htrol the

GrraBR of aadbic Stidahsle@dds 46 @aﬂflgulhn;‘WOmbmanﬁﬁolngﬂes of the present
HCl,)\/ NS3- Cor e fu3| on rote

P 5005
jgritonsinchidg, Igllq e gg oleg t%ltngrte e?lg/er%tjda y 11rMedGcIo 3993 more
'ﬁ'%cﬁﬁ?bn%ﬁﬁolf d4&§heRBesP '"I‘h% 9hﬁs@'&iber¥hhelﬁml&ﬁ@ 5est tAinlSHHS nucleic

yeast” strain expressing approxi nat el 1400
aod enoegyledn amagchphmb@mrm%n?@g .a }}agqjuéh g‘&t %lﬁgk is able

2east ablrdhstorads itGidabedbrt thanbl¥éted) into a host
encoggﬁg;ﬁﬁkﬁﬁkgﬂk ) %SS BRLB/C derived A20 | ynphona

cell s (FLZd) stably transfected wi th DNA encodi ng HCV
NS3, ran§ %’IIIS Sh f:% %qu %\qiuc? 3:1115 chRHIE @1Y Andugd J)fsproteln produced,

(H 2d rans DNA encodi ng HCV
R&moi&bqumeswdndl cmnaoww usf@éw(l,rwgétmlo @ndyigrmination of transcription.

%gxélctﬂ%ay acl e ﬂ%sﬁg{lﬁt}évglcg&%dl ¥née)s %Qh&sre\%}%géonﬁb%anscnpnon

proteins. In
shigtis sutintas ajremotes and hpstrdael evijvationd seqepess. o witglle yeast

i ndicated._in rticular e

e o8 peurd eprpn iy SPE T ey @MY FpBEbE e known o

WEdsE skille@Gt @@ Stibeiefarnd qm&hgtem rfomexpmbubly i 8gdcganaimybes Serevisiae

YU (50 mllion) d-5005 or 5003 an f

e, e 26 WPE: PRIy B GRET SoGg e Jeh8 rotens:
HSRENGIHED eSO €ADEN PB HAAIDIN)OCP1 Wsticeplgbioearaedkinase (PGK),
PM - 1640 tissue cul ture nedlun1§$?EL ntedhﬁgth 10%

Iteieste- pheaphaiey somgrase (B caly geraddsing Pt Aepiogspse JCAPDE:
aé}ls% n%;éiffed%p oebaNal: APE ¥RKFhaf bél@aiogenats@ lgulautbhme (GALL),
|

ton (1VS) conditions ut|I|Z|ng bot h

agﬂacweﬂlwemh&hecw(id}glﬁa@ﬁww (GpNEs ARBrEBRCPHY eamassn%GALm)
y%'g Ho Ll SEYERS egl ap%ot&hy(EEé?J b Qld éﬁ&éhat&tel (FHIO5),aith hybrid

ssays were enployed to eval uat e
|pmmnersrms1pmsﬁzr@mmamby‘mdfﬁ PIEMpiSFs hemeapors peeferred, and

3&(9 W%&%EB%%%? é’{ll}l%hﬁlrs ‘i)ndlu}g %rv%e(lrj; atcgge @?%ﬁg%ﬁ%{ ;c/he cell are

ARGAY S, BRIyl foabbutlCR pbrabie), being aveganoregidferred. Likewise, a number
quantlflcatlon of cytokine secretion, and protection
fromtunor challenge, (a) G -35905 |nduces
antigen-specific | ynphocyte proliferation. In a
prelimnary experinent to eval uate the inmunogenicity
of G -5005, C57BL/6 mce were injected weekly for
three weeks with 5 YU (50 mllion) heat-inactivated
A - 5005 yeast cells. The m ce showed no apparent
adverse effects fromimunization. Spleen cells were
obt ai ned seven days after the final inmunization and
single ceII suspen3|ons ver e stlnulated in V|tro Wi th

o - s A R 1~
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culture plates (400,000 cells/well) and stinulated in
vitro with: nothing, mtonycin CGreated EL4 (10, 000

woebdesiweB| ), mtomycin Ctreated EL4-NS3 (10, 800/US2005/037499

cells/well), rWNS3 (400,000 pfu/well) or rWCore

(FOBps884 PocH{ameh ! Qeque'ﬁkg;dal afld ergfe%d d8Yaso elﬁﬁ%el&e are known.
pl ates were harvested 18 hours thereafter. Results ar
epleasd ampsiaean [getivation sgauearay for- exprassion gp Sqdchdrpmates cerevzszae

t
%ﬂmh%%u’% %g gcétrelgﬁ 3t§, tg% gﬂ%otrogg%ﬂeg gllfd g%hesf%ﬁ%{nggﬁotems PCK]1,
pFR| T3t YGh. APH)Y, aADIROGRG2) dl@eh GALT ge«h&ﬁdekﬂl fag ovell as other
f 0 I e

05t At bEHOOATE, peler RRET i g DAz 78S 38 picutany
empﬁeesctl BigceHIY ANGE. BAG is :&t]shtedvby tHeadtDRI‘rgml raduic it mvpteIfBIable to

3. -5005 ind tot oXli ffector cel

e BEATER B RRP neliE S et icBarltiFly Effety the ADR2
CIEhEABS Pfeﬁiﬂeﬁl’&?&ﬁhdr@um nghllfﬁggn Vﬂéq&nbd’sjl e teafreviak ity Sh&haromyces
thre YU 5005 ac

i 5 e ErpatEnCHBIRGS of T CriPa DAL gpE.CYCI genes.

f | ask PreterretDirdnsdidfiiod @oh®dIf degsdacdsHoGskpredPp@By iR methyltrophic yeast
24-wel | flat-bottoned tissue culture plates at 6 X

1pgrdictor trelrﬁcaptwgefntr@&@@ﬁ fdhg gengiegneoding Algehol egidpse and formate

Vdeh: d}o gdn¥se) for 6 days with either 1 YU (107 yeast

cel G -5005/flask (Fig. 3A); with nothing, 1

YU f éfganfgct@oefla grclgic w fmalswlﬂni@eo'@as(f cply acBjing &r the present
r g

Lot oyt PLMmhFted Wy 5 PUPLObr sl goid. motecute

exdpuristersd inde thereekhdnt] intlodesl b mlay diniited tdy diffnsiog eavtive wénsport, bath

TR SRR AT AR5 e i

chmS.ﬁafceedpemimdﬂiq adxdubiolenglesnclamtheonﬂeg@fted Imﬁoszplyeam ahedrhosome or

P o Mot rontt oo BUBAARs Rpct iy e sFeg g e an
tExamplds adftyeadt achjeles caiying bachehotiic aqd elﬁﬂeoﬁfeﬁe@d discle®dd! in detail

ncen tion t the start of the FVSc ur eriod
T cas 3SR sPhws R Mbra anaertoant sttt BB Sfert ghombrane
|ey(&h(& ot fractfonBthetddf cdd A1 bLprbeuct@pRbABInkHB) R} @&s%ﬁ@g’ intact yeast
six hours of co-culture in 96-well| V-bottomed pl ate

PRICEROFRANSS 9F FRsh SRbheramiasis With festred gucl vaae’ésmv\léw&esw%ducmg the

fa%f/gé%Ltléreﬁfz'agd i) ﬁlrtﬂé}%hﬁrﬁﬁulglﬂ? th@%‘u&%bl%%usrﬁﬁo?’ he Afpthsts using
29% for EL4-NS3 (Fig he resul t's presente |n

rPEniqups knginde Hl%@ﬁm%eddéﬁhw‘awfnr@dﬁcacytsﬂ@ss gmﬁ&mlszbmllular yeast
CRARAR Bha& oPREGiohd ih@?éb?éo%%ﬂlf‘% aféshé@an glﬁ G - 5005

yeast, at a yeast spl een ce ratio 1:3, for 6

days pﬁffeefnvetcandlé@t&fﬁlgth@proguqm,mf tebembidam ypast Vdmzlémﬂedpressmn

S MEROEAT L G0kt o bkt LRI, 5P i cn

E)I@&ulmisa aragfettsvei medaura ms@pmdbemmoummmnn cbmpnsmg assimilable

t fi | ' d
b b BBl f ARore S el g AP D S gl metls
emd chelnes enutrivats, isniiasi Zigdiiod and glowdh fadddif)S Thedmeditm may comprise
ct.or eI | s, these data

P RR Ol B B Sl Bl b, SR a0 S s

rigventibnmuoatiR Bﬁﬁn@pﬁﬁlaf kf&‘ne@/to@t&ﬁﬁtaﬁleﬁf fifgh@hg, C&Ltl fot limited to,
The resul t presefplted in Fig. provi de further

ORI TR T SAEYF TEHiSs (1 TR ancaﬁ%tels%w&t Hgtpefthplpfesr Gulturing is
stimulation (1VS) of spleen cells from

G -5005-i nmuni zed nmice with G35005 reveal scytotoxic
ef fector cells capabl e of enhanced cytotoxic activity
agai nst EL4-NS3, as conpared to VS with nothing (nil)
or with vector control yeast (d-1001). The

requi rement for exposure to sone form of HCV NS3
antigen to activate cytotoxic effector cells activity
during the 1VS period was further investigated using
stinmulation with reconbi nant vaccinia virus encodi ng
NSS (rWNSS Fl g. 30). These data showthat NSS-

s - o g, a o Y T e
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rel ease assay enpl oying spleen cells fromBALB/c m ce
that had been i mmunized with either d@-5005 or d-5003

woaolbaaemgen(tm (tm) expressing full-1ength HCPERS3208037499

not Core) and stinmulated in vitro for 5 days in the
2888 WEat0f te@pee pHMHIGXP tdoﬁ{éh@e{ﬂ Yopn%f%lt&eﬁe ?@As& Strain. Such
from BALB/c mce that were’Tnjected for
VisERing opgitignsare @ell vathirsthe @cpe@@@ Bf ong ofsarddnar@l sk#tloig 3he art (see, for
( efhgh N I
B g R D e ol BB BB yelocr B pres. san
vidiego)st i nul ated in V|tro Mﬁth d-5005 (1 x 106/me||)
for 5 the 1VS cul
doubt 1S pmbhaikieft Ef sl gaRect bERRILE W gppression of an
reini geh mcmhbm@ﬂyumﬂmsfaml V(ﬁﬂnﬂ -al whxe IVeldclE’&lBadieelukahlarly with the
e P S T IR e ——
Gllntlgdﬁ\/ S’imlsequ(eﬁﬂl}g tlldﬁjastdﬁhﬁld amm 1[0@&; fScﬁrﬁalﬁsDthE hatigdnf @eiR1ularly,
target.ce r se spl een effector
B BehariictosteElofe R or Spa bt e ey e A i sl fdescribed
Reruh! as aﬁdﬂ 1R¥ed, Qe prilie@Smbhs ay %ﬁlﬁ%cﬁ%é@ﬁﬁée ST tah &1 equal to
lysis +/- S. D. for triplicate sanples isolated after

Ot 0010 Apne arifhraile i mgleiieqompysescin aHael apifl seusnce of frore than
RB86@ L5 (5 AR HIRBUSrofelHs QFh B AHESRE MalHeR We@tﬁé‘-(@eful as an
for P815-rW-NS3 and 40% for P815-r W Cor e.
Srtecarras bevis seakes gl sHopitprrdie e sreeipt 1o i atzm@@ |a¢1§s thamgth) and
oA ik BTBfe fafde

solrdblge & ea{é? :tﬂgﬁ ﬂ}f% v@ﬁv\c}qhegon’éﬂrfs% ﬁhftlﬂﬁr eﬂ’lté\éemsgro%: ih Qragments

59 mg@omor-ems:r elslmerl@:mwems) oN8@ion| MOEmmTBHeptldctsrmld proteins can be

rd%ﬁrtgﬁl%e;'da?ftﬁ q@\n{lﬁ%lfé} %glgtlcaﬁ& aﬁgh Mgéaglﬁﬁ ecan %clude, but are not
Govited s rbemg‘lyqosxiymcmt olahqsplmh‘/lemlor acegylhtioact mytistylati§rg) prenylation,

0 d | l.s t
N R IS A
\ph&elnss pdnel&nm@e&teﬁ Shrfecrtlynimbl jtehg velialé® oDthe GresbifiGhvention by techniques

i, mmuni, z 7BL{6 mce ar in tissue culture )

PR et Bl o &5, REF o8 b8 Gton afie afiort Hposome fusion,

(ewcirqﬁra&%n4§ha|gﬁ¢y&($slsaﬁ%&b-thdw tyoidsi a8 bath soHichtitne ‘@é!l@t vehicles that
ons were determ ned using the fl ow

c Ki.ne C

é%‘f Bl Sohedd E‘h??fés@ﬁ FOTGISS 45r0p B o8 Sjhor Rtshesuiles include

sied iykdsg ak kgl as i la§t§ | dhdsté BIO?tJb@a)é% %zgleérpbé"ib%d Qfith antigens

fromC57BL/6 mce t receiv three weekly

PAfraRrpdusHen. drut beforg @dna)@@ dradetip peltse dIfemnatifielyvintglayeast can be
€ r

f54b5.00, i, kel GhOTRL, USBUS UL Bl pris

&ht heprepyred @@@ﬁ(om xAnysumles of anfidehs ¢anche lpaded ifhA Yed§ vehicle in

7
90 B, HEOENELT, 750 M0 o s 5 s o s
iohaittigens, suchak W@uldthmpeomd bwltedkiadm@oﬁ/aenxercnpn@nismt bethe byading of

a/hnfdn MG b try or pOI%lOIﬁSatgl?rﬁ(ga qu o) nter Flow

-‘(_

Tet ar "Faci foneter Lunmi nexTM
assayln dodeo emb@mmeﬂt BNﬂg prestiitlihw@intidi\en antiged MplgsicdliegRiched to

results show that .G -50Q5 admi_nj stratlon elicits T

& peest g lc@ecﬁ’g%’sé‘% La“ﬁc gt of e anlischete th YF?F@ vehicle can be
REcOmiplifHed by Ay Yndihtidoiitaes ih Lthé ,artGMIc%lg b&Ptet ARG non-covalent
TNF-a. It is_inmortant to note that the rf%toklne

PESHBITemShodh NS Belnfe bk grR Peintimitabip: mhemicallp xsdlinking the
to yeast in vitro is conparable in magnitude to that
observed upon pol yclonal stirmflation of T cells from
nave C57BL/6 mce with PMA plus iononycin. In
addition, Fig. 5 also shows the cytokine response of
nave C57BL/ 6 spleen cells to yeast and indicates that
the innate response to yeast includes secretion of
IL-6, IL-12 and TNF-a, presumably derived from
nonocytes and dendritic cells in the population.
Simlar results were obtained with spleen cells from
nave and |nnun|zed BALB/C n1ce (see Flgs 8 and 11).
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culture plates (400,000 cells/well) and stinulated in
vitro with either nothing, rWNS3, rWCore or

wooeagsasar (100, 000 pfu/well). 3HTAR was addedTais2ap37499

5 and the plates were harvest ed 18 hours thereafter.

Resul ts_are express as the

apfgep| 1P bt BUIERHIAES of ‘dPﬁ ae?%éfﬁla £t 3%&&9@“&@@“ ot adffen 1o the

R %uﬁa[b% Irfthd ydatRIARLY b@h dsnsr @ageth aMbpd}Oplomﬁlerdnndmg hartner.
t he nunber of i nmunizatigons and th

Cshemmﬂ gropohinkingsands aplﬁﬁ‘feg\,@a eXqmpls, %yc Al Lcjkz* ‘Ieuqim§ %ut?raldehyde

I{MgeNﬁﬁoﬁgﬁinft& AR fing fifed?® WGRCABEIIIMAESD rtﬁat‘mlehh vmxhechemmals
I mmuni zations. No stinmul atjon vvas ObSh,IJﬂ
nﬁ chemicals

apdinsf linkingaditsifide peads oiidneatpin™ita Hher FeFT
sgﬁ%%rgdé ey Sﬁgﬁgﬂn%ﬁ\&gﬁ ¥ cﬁémfc@lecaﬁ%%ll@ﬁ‘t%&ed Rtk gRdlydayt Veh1cle that

the results of chrom um relngh "

aﬂ’@ﬂsahs clpaegef «zfrthe tpidibilyes of peast membrapsPr e CpEpesaion\l due cell wa
@is¥ & HRtEto htMEe h

%Ohﬁ?‘%t %5 |S?%1 (feo%éh\% gﬁm@; ﬁ‘g&éqgﬁehréggmsfl cal | y,O sﬁg%gen aving

ﬁa@ﬂlduiarfdh@m ChaBttkbstios. c afgetiges agenfy el ay B}mbgdlqumg)d@g peptides,

Fi d.r7D).that re fusion
R i A e
biofinY bl ueherwigd hssogifted 4vithednl arftiger fipobinding f tthes gujégen to the yeast

culture plates (10 x 106/well) and stinmulated in vitro
vihide -G - 5005 (1 x 106/well) for 5 days. At the end .of
the [11YSef dhdthdreenitidin®lt, thOydisi Nehicddé bt thenmtigdn sthassociated with

spleen cell cultures were xed wit thous

%@iheéb?é P ORPIERESSIVHHSRSRE e en(%vaﬁet%?ﬁl%lae é?lsm’r such as by

E&%lg Heaydaft Lehiddbts the/ntight todajhet Miata bueffer e euther suitable
cte over night with reconbi nant vacm n

a VI ru
émoolitioy HOWwonSHbedimgat of7the Apgnties, hy %8 gutigen are
g& q&%ec? DhracSularfydhtb @ Jaﬁ‘fe? kchiaQ atdéﬁdxﬁfcf&ﬂto@ ntaaﬂ’ogﬁdge to form the
P Based on spl een effector cell fth

drempetntcrc@mpomsoraor wepainsefAhe prefent ingenfion AHpmeEl, @t pYgen of the

ults are r r&RBE IcWBELinkd £ dendritic
I“Vglil éon (j& %nf)ve??g?; ?ﬂ IOQ%I%Q%% e)@\s/tgr%pé%gg&?sol ated after 6
bas tief asenceudft the e/easy vemclmel Variops kfewomez«}'hﬁhatbeéoadmg of both

Egﬂlﬁfq%% oﬁg %%?_cteﬂoyup? g%edléxlr_cer d1rs§gf%§r ed@@g & Q(‘){.} fR§ used herein, the term
PRAGr Wi NoBatived tHe&6f Tefer tPBESnsewoBoingodiCHAf, oF gittig okt reomponent
flndlngs reported i . 4. the r t [
(5.8, e ¥eastyvaels - aalgjéé Ig;ﬁn) intp |4 ceng S%n&égét?(gh?g o load a
Q@anoﬂeﬁf dRfaSeliuhiBClefRes Wi thb 1ﬁﬂeftfd)ﬁrorrlmd5®3t1m of WO@n@onent to an
I NCreases I n portio e, _nunber
|1mﬁﬁgﬁlﬂ1§qtcpgwgrtmqq{@f E}é g}f@esg ﬁ&@g%’n‘ﬁ% alaFIHa Eﬁelélbrage alhd at a minimuni,
PFyedsbin8Sor@oms phieeslluisd dpSce of the cell). To
gg?ltg%ﬁg@%b?nn %gﬂﬁ%fsgﬁgn d&%é,g\L B/ c rm ce t hag gei t is eith
doesl 2 tevopanent it d celhiaipTPcss AR techniqye oy W ggé q ﬁomponen is either
é‘grségdj E)S gnt%:fth'e QGH'(E éob§ %1%'&;%{&385& {sp14ded 30 @P environment (e.g., in

peci nh cell sfrom C57BL/ 6 m _ce

panebisyittoer IB'ALE/ ecerlﬂ:) where|thsrampoaeid Mgl be ﬁ%&stafltéégplgﬁbf to enter the
two or th InclbdeGbutal®hot limited

R o5 R Bip Bt RSN TRRt B Ssthinde

fbat diffodiomn rmdvet irssspert,cligosome figion eiﬁC(quS)r%@OEOB]P%@W%w and bath

and, stinmulated.in V|tr 3064 L) cell

C%P‘Icatfqnee{"sﬁé’eqf%etd Vil so(a%/\r%elrrl 1ée % e@tg %&Q %rtn §Af8 ho%iﬁés @/dendritic

after initiation of culture and cytoki nes were

quantified by the University of Col orado Cancer Center

Fl ow Cytoneter Facility using3yhe flow cytoneter based

Lum nexTM assay (Biosource). IFNNg = IFN-g; TNF-a =

TNF-a. These results show that the cytokine response

of cells fromimunized m ce agai nst yeast antigens is

predom nantly of the TH -Ilike, pro-inflamuatory

variety and that nore than one imuni zation is

required to see the full spectrum of response. It is

inmportant to further note that the T 2 cytokines IL-4

and IL 10 are gener aI I y not det ect ed suggesti ng that

o, - o o "



10

15

20

25

30

cells derived fromthe BALB/c mice that received

3 -5005 on the i muni zati on schedul e outlined in Table
wa2owroueRBy, spleen cells from BALB/ ¢ mi ce t haPCnaISen05/037499

i muni zed with 5 YTJ G -5005 on the .schedul e as

described in Table 2 were pl acecétl n .i ndi vi dual

VG 5wl Vit TOIREALESS B Gt P G B LABD O e
the@ettdritie cell.t h

RSPRS00 it eaemin et her

cel | $inedted tha@mr@éttmbpvﬁ dsser@?ﬁtklc‘éﬁ’élwfﬁﬁ%/‘s {3 be provided in a

o Iy thisdllahabe ctbenddShodfcatighathat
Vgﬁ néz)glt){&??roé)g% ?Eﬁdsf qﬁéﬁ dded gn da t3 and t?] J%l ﬁEQP;,I ére
pﬁﬁmalal‘l&rade&tt@douwfm suprssHioTe PE §cheprotefassi| Yeastyr gt s1of
pgg g%seeg ?Lﬁ ih é)%eﬁ\é@g fi‘lgﬁat %Vaccu%s sucimoars By bddhbifiiag @he fusion

oost abl e résponse
RtRind Sﬁlthyeasﬁveﬂmb hdjtreat, gl singe dendyitic q@ﬂst with spehe fisiog pyoteins,
there i apparent |ndu | b9 -aciOmolecul
N
Qebdifs sRa Mstbxh poRlisgor ebfseotting reeldogiridey tarerpse b prtipgar HCV

BALB/ c m ce that wer ed a

A M

BALB/ £ccBtdwiily, h;%ttdm@ﬂer Ib mgwdtmaﬂ wﬁ i Hreyéit GnverB@05edsies to a
the schedul'e as descr.i be wer e C

¢amatiopitign 20 PIRISEY & @tm%&g%étﬁf??qétbfjs%flé’ﬁé&y?? é’g‘u‘gg“lﬁ& from such
ﬁ‘&gcﬁ %%@éo%&)%ﬁtt&r@@z%ﬂ&ﬁ%%'%écn@ doraprising: é(h)ezﬂl}ﬂ ame i toee of the

06/well) fo

Hﬁié’ fde/@nqlntbt@lm @s g@pqtl@ﬁgl abyus 5\|V]itth g &llltgﬁ)ﬁ{( tBehgarzﬂus ﬁ] ang 8 terminal
certltbo l(%sc%glicg H%\@%l) Welde b X SithrithdetitidaB dcbprubrndelivery vehicle

leukema cells, ET ratip refers

(vdnt}hmneﬁdlmtamhampgélcalb@qcemﬁﬂ‘? BRI O GARU VAR
eXpr sed as a&eﬁh et inSRe6h frélsted Y& b Sutletc acid-based

g 0% |e|ro Ie?lgoﬁé%gta Q?i {':Sso 1gt ed afrt er 6 hours (I
G&cﬁwl duidh @s 4 DNDGvageihé or wt)womrezacqamea@@gpnsp@radeﬁtm acid construct
spont aneous. 51Cr . rel ea SR Iélg’bd HCV fusion
Ears PR e PRHer gt pal Butag s E mgTebkRy M an
Eﬁﬁé&h fa§ dBJcaP&Nkeeln i(Withriog withButsho warims é\l opeg&rtf@mnal modifications

il1ling on, syngeneic.tunor .c b
o 0m T PELShHTH, S50H Tk, FORLESAP e
@&%&Eﬁ Rdphidid ()(Vlﬁ’cfh daﬂ elc(aﬁb aIpﬁﬁﬁﬁn@ﬁmllycﬂqwthblwax@lpmgmdjuvant)

bilit
e TS SR SRR o JNECEL b it i

%Stnhbﬁ AT ofl VAHHECHUYS ROHE G oteiel WE ek invertidnTemh paritiledy, an E1-E2
&I 5005, C57BL/6 and BALB/c m, cg t E]?.t I ecg%%gr% articularly

tfhm@feaw@ekribyd dersins AgeingthesNoer Gsringl modiicghops P

&IS El a&%né n TR D SeROSHs e Qe -of MheDinvdntiofoadyi teemchided or not
ar

Ity o yeast speC| fic lynphocyte proliferation
whilhdedFi g. 12 examines the durability of NS3- and

Cor e- speci f L% t oditidh orldaccine can also

Shows 1 eat eogBHel) L€ iifigh ALY BREod

Sﬁaﬁ@t biolhgipalakijoas. m@li§en¢dmpothdss er t’ﬂe@ﬁtllﬂs tosprggeegsuch modifiers
at_ adm trat C glihough such

r(e§ pBHTRLS ??%8? W t:béluflglr(fgac q ? gggeéa H(?g a@@%ﬁt}%s) yg

ahoditiem bRt ﬁzecssrsmtyltct suhddvie ‘aeobuespmmme sespense eecdrding 1o the invention.

G -5005 The results sent [

JHesIeRERae 58S P BB ABLE Saionet s foudy FUEALIREbne atigen and

| @a8dst 8n6"aﬁtdg§:af @S#(ﬁl@é ﬁﬁ)dlfh:f eempaek yr b vacomezart ¢m1®81t10n of the

Briefly, spleen cells fromC57BL/6 (Fig. HA) or BALB/c

(Fig. HB) mce that received ggther nothing (Nave) or

three weekly i muni zations with 5 YU d -5005, and were

rested for five ( 1 nonthdurability) or nine (2 nonth

durability) weeks prior to sacrifice, were placed in

i ndi vidual wells of 96-well U bottoned tissue culture

pl ates (400,000 cells/well) and stinulated in vitro

with either nothing (Bkgd) or d-5005, (400,000 yeast

cells/well). 3HTdR was added on day 5 and the pl ates

ver e harvest ed 18 hours thereafter Results are

o o " o IR A ~ o~
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thousand 5 1Cr-1| abel ed EL4-NS3 | ynphoma cells (Fig.
12A) or P815-NS3 | eukema cells (Fig. 12B). E:T ratio

woebwrig4s the effectoptarget cell rati o basedPOWUS2005/037499
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spl een effector cell concentrations at the start of

t BedtM® chiibd AfniRRFdd 34l cori {%&HM §r1tﬁ Eteleﬁ% 9ﬁ@l§§ glcglsregplaﬁse modifier.
average per cent speC|f|c ysis +/- S.D. |'I"cat
sﬁw&% Fesponse arpdgfiore incBidp sgmpowids dlept can mndélaitm Immune responses,

0518 e OB By P TSR ASERU 4 e

Duogifietsi ¢ap $imudaie @k protectiec iremulmw respePo neeseas mderedan suppress a
W, - 1 d ura e .

e AN Ry cone

f caﬂmn@ﬁaﬂﬁl_irﬁmmedreamnﬁf whmaseothdnaprefeemuja énlidncee humoral immune

eoXet IO%‘ V\{thG 5%05|n rekN%gnset d Tevel of
ViSRG at |I8'ﬁ P IS JER OB e ’éra\nelfl?rﬁase evel o
S@dl]ﬁ/ﬁﬂ ct?eﬂ»drai tf)rhglﬂibfﬁ YrBingﬁit}( bt gise Virga% al”lférelﬁrB)da rﬂfnbﬁr of techniques
| B/ c 13D) mce that received nothing

Fhogfh FE‘iJ ‘i‘%é ﬂ@ al“n‘?ﬂJﬁ}eisé‘ffi Shulaiier, OF Syppregsionopl immune
aﬁgpdﬁﬁfse ad egtled tb afifféremeitd cailuli® Hiafhuds répbhdet Ydon huMbME immune
(2 nonth durability) weeks prior to sacrifice were
p’_[eél??é‘éesl n individual wells of 24-well fl at-bottoned
ti ssuesyGhibie Uﬁiﬁlglcﬁi %Spﬂ)ﬁ&@ &&Wr%h&lﬁd@%&idewlh(@ﬁﬁ&es lipidic

invitro with x 107/ wel ) or 'rWNS

1€erivpivgssEallymolesaig drﬂgSeaéldéﬂpfé Broattia Frodulqiorse such) dschutt agt limited to,
aitnteillguﬁﬁ’ yr ?L—(Z h ViRt 45803, 19ferla'lﬁgn he L{f]ﬁ lg)I Yrﬁeﬂ\gukm 12 (IL-12),
erinitiation of Culture.
qmémﬁetorﬂu g@mﬁlﬁl& geimana) mwlmekmlawﬁagac(oBﬂ GKHUDC eymsformmg growth
I F M’ogb ta { Steré”&‘E ?osfa laNEm and lgﬁg. FridnEs u'l“dlge abgng\évf 5 hgast vehicle
durabr iMme-gecr o Ing ce 1S
i lomerpresst |(Lm, \pmduc@] MO@ossxblyat sebnetzstlltm Ihift Iaﬁd/oﬂ NFN-gamma

I%Q%elrre% dgl yt g récgs & g ?ﬁlee T {n ? Ifl-lbelé%s glb e%l%/ fl‘ﬁyco a[ yé@st vehicle to
NSPress peadi ﬁdsﬁblyr espenIB4, lBB45n@1dVdNI|NSB) p&fe‘.ﬁerﬁhllﬁ&hhbﬁwes humoral

is limt ntly to G\ CSE and | . (f). . )
Bty SR r IRt sosBorsp o terapeie e befimited to, ani-

Q?Tﬁﬁﬂ&nﬂ_b@iyr(egu lt$ Sel@udrmmidiZ Edeild); 'F'c@l$ co-dfn@BWrsl@.g., anti-CD137,

conpare the_ induction of cytotoxic effector cells and

ANk - avt p@flp)ngalé’éﬂ%lmﬁ sifet | GARIRAthR), lenglggdn  diftitox  (e.g.,

T@N@K@)(iﬂﬁ@Dﬂ hati-Ex 9y, @S pol 1, faﬁﬁ—@’@iLﬁrﬁﬁHfﬁIﬁ-L@for agents that block
This study was undertaken as part of the

ant |
8PS 6 ﬁfn%nfo amogsiociayinAkill D4 EDRA Y regapton0ogls); FI3 ligand,
T™MET, e y
e e e Gtas, S i
pqg@tnétiSn or ThReY weenidt Cosmpkaitrethabyncvcasy ﬁhw:gnuml@ra)foununcrease the

r r
t{%lgegf% Zs?artreg ozzi%ﬂ%tlg %arlggnc?g %hé%? ldg& oglglégl%gedggn la ﬁgﬁ}dxesentlng
nglIYU; S@hOBiologicplr whminsd n_g)dtfmtsahre pral khawn nGhe5ﬁ_05nd\/lare publicly
(59@ gfg/ YU, 0.008 ng fusion protein/total protein) and
ad) L (<50 ng/YU, O 001 ng protein/ng total
prot e |Ga>)npo§it1cmmd dferdpewttr aeciRdsef BAlilB/eatio & fidthe? @h)clude any other

R R B o ek Db S A S 20 s o

ViRiiedioS®s ahy sy@§flors 0F akhdayFectibher the third weekly
injection and their spleen cells were subjected to in

vitro stimulation (1VS) as will now be described. In
Fig. 14, spleen cells fromthe i muni zed m ce, pool ed
by group, were placed into | V® separately with each of
the three different d-5005 Tarnogen(tnjs.

Cel |l -nedi ated cytotoxic activity of the I'VS cultures
was assessed on H 2d-bearing P815 cells stably
expressing HCV NS3. Briefly, spleen cells from BALB/c
m ce that received three weekly injections of 0.1, 1
or 10 YU of either @-5005-H (Figs. 14A-140),

G -5005-M (Figs. 14D 14F) or G -5000-L (Figs.

14G— 14I) wer e pI aced | n | nd| VI dual vvel | s of 24- vvel I

e . .y A~ A NS o
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the data presented in Fig. 15. Fig. 15 shows the
|l evels of IL-6 secreted in response to yeast-specific

wanbvicgasma3vs. Gw CSF secreted in response to HEWT/US2005/037499

NS3-speci fic antigen. Specifically, spleen cells from

BALB/ ¢ mce that received three ekl ect | of
0. 1. A5 Bppge ey ST eT R o sty i PRy Ut the OV
S0 p chem@Q@s%nMd( Firéin, d5Bhudlkic GeidSMOBedle (eE¢cg11ng15161) HCV fusion

wer e p aced in |nd|V|duaI wells of 2

frbteinshit & GABRCNHOISHEVAEHNT {t &1epPTES O ?ilt? YeaoEhiilf 8E e present
é@ér&%ﬁs Ht %s E%X%Bhﬁﬁtl%?gr 1:1(91 YatlHasdd cdmpovitiboevactiae. Such a

east cells/well) or rWNS3 "
ddpopition veh| ncluds| in- #ddé@ns@pt%}engpé(ntf%“%?@t%l f é’iﬂf‘%ﬂcwﬁca y
20 0 2 Ye3QUAsBA GhoémeWbf th tion
Il\ténsl? gé{??é%%\:ﬁst | gtalugﬁgo?ﬁ g%mtlur 26 C,ytsokl nces evver ee mven
ﬁmm prfolveidd usqongmctm withred m@wmk}x/ aCEptalle GHEE) . | n
bri ef a 199 19 fany butit
secr e‘t“f rlil %Trfm g gh%g%«geﬁft gaH }{‘tﬂge ﬁﬂm&gr i t anif ubktance or
VéHidre g&na(blerrios demmmgrae HSe cfumr pioterim prbefialt ingmigthed jof the present

i ndependent nmount of
RBREEdad A e agane oy (i A Sap Felie, g ie not imited
i) gn edjlpit, ah exapibe, Gaay emempmcﬁﬁﬁ:ry selddp encienirr. on

both criteria. Based on the resent

and 18¢0r B PRI B0H o SOT QR SroR AU gfeenerlly
BohAREQHR HiMhet REFYnsP bﬂtaﬁldihnhﬁ theq| gpdceit faigen. ncﬂmﬂabﬂg adjuvants
an antigen-specific resp

Enchiol BB AR! HBHEE 4. 1 GH S TG B Do e "o CUhporents

mu?rﬁmﬂﬁ 'bg&dtsa‘c% HicialPaschanr® gfi04; lpdlynexNpstRISS ItdSbg)ldsiQérum proteins;
antigens: tunor @r otection and therapy studi

Bga]aqug’eprgﬁqms;pﬂqﬁr acteril- ﬁg‘pveﬁe@g@pragpnspgm% ey I'CBII, block copolymer
aar{%%r ;&%ﬁ RS bl el &Y, ﬁt/alnagt?mxfme IR, €968foss, GA); Ribi

ave used protection an her apy agai nst

aﬂﬁwgﬂmtaeaﬂabhgfrdrm Riri SmvingGlemn Reseatshodet HamutopyyT); and saponins
ac Ryl %§B%é&&%8 M®enmark

H‘ﬁ%‘kpﬁ méatlve ‘?C%%ggug%) p %g?%g tunor cells The >
exper iCaefers acte sypidalip decatpovedsddmbrisarease ethe h@lf -life of a therapeutic
|mTuno eni.ci t 5005 7 BALR Greh&Climited t
IcﬁmBP% on fn ¢ efrg?t?‘ﬁgﬁgl ? |$ﬁlté1§t§| %rh/l eg? % 5005 yeast rmed 19
QJolﬁﬂdr@d:oﬁﬁ@leﬁQ’blba/se formmuleiohsy ,bid8agBAablerinydanis ligosomes, oils, esters,
|njected subcut aneously once a week for three weeks
g glygold, 0.7 or 5 YU of either G -5005 or G -5003 (a

Tar nogg, Uf)é@twtdb oSG &SRS peosknt ikEvitibiS3arp riso easteln, one or more
wWwth5Y

G -401 T,
Fﬁtgrr@ﬂcg@tgaﬂy agaepigh lﬁge@cgll%geggggg%tqg%q %él%{ne\%sélﬁgﬂ%cteﬁt caﬁy agceptable

(%?i(g p £ toea[ tsisstdnbd ﬁinabl@mehaérh@’h théageutic Gempﬁlit&)n useful in
l}tl subcut aneousl y gh‘ect ed syngeneic P forred
tthemneth@ pé tlm Blghajit rimlientiarc {ed " SHEH eSS CAE ‘f) relerre

c\él% ligg Ségg]?(elgp Mlgrgs 48 c%ﬁle?of hadfidiging @Q@ﬂnb@il@ﬁa (or a yeast

tap I'n Fig. 16 show that the mce th
vmhele omdevidziiel cell edmpaisingrihe geast Y?WCl@xlprae@gpﬁEatt—ER?nl\ﬁ’S"al of the
ant i ens 5 PRt et 8snddsRidh able of
ciPAT é‘ﬂ&% A tﬁrg%\gﬁgkégglteugrgr%ﬁ% rtﬁe \A(,fhgler eas rrlf Ce s o2p
i éliﬂtﬁigzahdnmdnh respdrisé agthe targt tsie (yotmg, tpythedargetsie can be systemic).

are expressed as t

eSS IR Rl R A, HAREn & MRRe: that ransport,
alB\It i doafvt deReERdeNtardenienacdimspandegalsh adferpadoiio émtelrmiq;@on-targetmg
from syngenei c tunor cells expressing HCV NS3. This
experiment was repeated in C54BL/6 mce that were
injected weekly for three weeks wth 3 -5005 and
chal | enged seven days thereafter with EL4-NS3 | ynphoma
cells injected subcutaneously. Briefly, C57BL/6 mce
(5 per group) were injected subcutaneously weekly for
three weeks with nothing (Naive) or with 5 YU d -5005.
M ce were chal l enged 7 days after the final
i mruni zation with 5 x 104 A20-NS3 i njected
subcut aneously Turmrs vere rreasured on the |nd| cat ed

- Y -~ 1

s o o o o o "
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resi stance gene that allows transfectants to grow in
the presence of the neonycin analog G4. 18, thereby

waorbesta#nsng st abl e expressi on of HCV NS3. WhePeagIS2005/037499

EL4- NS3 tunor cells excised fromnave mce grew out in

t £eridd§)e I%REPIRfof gﬂarﬁﬁceuh&ﬂmra%cé‘@fa%m &xpidls im0, but arp 1ot limited

i mmuni zed m ce did not hi's observati on suggest S

t ReVechaalinemplipiphegi twifprep sekiney Rangeds epluiiem adestrose solu‘uon serum-
Coolafiing Q6 t Cly

iaoss i k| 355G SE TS, e oion
Qfﬁ’u%@er? ashyendss Aquewap@mgman Sbnta:lhaillltaé)iﬁg?ﬁlxvhatyl'wubstances requ1red

;E%gﬂ)g engatlé lﬂﬁ@%ﬁlﬁ{% A calex&{rcrl]eci §els .?:g éhe reglipFe % fJPr {;Vn}ﬂle by enhancing

qblemtoebts’euiht}mané 1$oltmmC1ﬂyadSm1anEcme:ﬂ1a$y mglsmces Indhmdé, for example,

oM BB BT e SR S RBRBEDE bl S,

sathdri sugstm‘fcesp metdemt proéuck rogphtte . buSiet, R mfdr Sarldl BiBarb&iRte buffer.
d% > q@ escrlbe aboﬁ@ that rejected EL4 NS3 t unor

A, SPRAE Gt ASRITI G @EFsPrAt st TR daIgeTaseh 8- or o-cresol,
Formagland beot losmd ti ssue culture plates (4 x 105
cells/mell) and stlnulated wi th ei ther nothing,

Iyvephier yeast cells/well), G-5005 (2 x 105

yeaSt Aﬁﬁtﬂeﬁle%bhl}nenf ¥ gﬁ%%seﬁt HhvdinRkiMaeab | 2 me{r \inl\@%rotect an

1 x 105 pfu/well), or rWcCore 1 x 105 pfu/ me
sqqilfaqﬂa aﬁﬁgst@a&éQV e‘a@y oz, diggape repalting|thesefymm.e Tham&@ﬂ aepludes the
]s%pr@hﬂﬁuﬁﬁ%ﬁgﬁfotﬁf anuﬁﬁsth"itthﬁs of & XRE 65§61 ehECV infection, a
aver age CPM D. for quadruplicate sanple
mcgwomempmmﬁ thepragentigvensiop @h@crdifed@pﬂemeto reéuck or prevent the

t as,,wel |

ggé%%&%%?’%ﬂgﬁ gg‘?@“g%se‘ﬂ ﬁcﬁ’ﬁ %he%-’f’(?& f&c%on ui’@e dnimal.
exam rYes anﬁmrrernigadonank ot tl@f}frmmomvemiloh ra1a1tes o aynet]hdd to elicit an

tr%tﬂ]a en—%@&qfir e ec ralS Qﬁigﬁ\égsp{mse Ianc@n%li 128 81?‘[1%53}1 gw% é:elq—medlated

rﬁnnﬂlnmmspomem ﬂﬁarhmgleglhe Ifne&mgl ipdhaiee ddmﬂﬁ;stdﬁﬂg Yd ?’1@ @himal a vaccine
ottomed tissue culture plates

3% oRe @Rt e mrap R o an A SrseAGEE™ 1 hgimRetand phAty presen
th\tehtl@i pheggreftlal1p QUGItY arl atigkRBpocaas telCRbdiStd@hinin® Iiresponse in an
N?S (8 x 105 pfu/well) for 5 days. At the end of
@H@J ¥VS culture period, doubling dilutions of the
spl eem ck | atowb bEEmARE S 18 %8ckit¥ h t&RpdsiishSand n?olude (1) a
1Cr -1 abel ed EL4 target cell's that had been i nfect
SOBPARII CORDrsing (@)NSgast rehcle;ng §b)raay ope ox @Ollewét@fa‘bem-@ﬁscnbed
g @lsiie aﬂt)rlote'irﬁt h&/&a(‘é?@dt) ARy S &eﬁot%f Jtahid ov‘é%eécnbed H V fusion

concentrations at the start of the 1VS culture pe

REQIRING; sandr ) @xphaagacsuticaly rbesptabler dp@:eerpeveb@m (wipelt |czﬁn u:nclude or

pUSh o oyl R50) ELOMASELORE OB} 3051 e

Rueleie aridapdetudmeEeuss BNAConstekgasectons V&SP/ﬁefCta)Ir) encoding any one or
er ese f [ su est...

it LS oy A IRV BRLon RS gy D R e e e

Ia@:élogeuq}ieﬁélsﬂm@plls oomainiag (fudsed hatip(ad B ped3ceshidléTabidrer (b) any one or

r eﬁg? {}ﬁ? mﬁl d%%&b%lfﬁgm ared r&?ﬁ ot 5533‘55}2 gseu\él\@;mons composed

of a:p0TSheskE 1 -HR koarit&ifing YO fi%iod pRidiRcdfAes@Bbd hahi Vity in
spl een cells isolated from nave tunor-bearing mce The

results presented above suggest that exposure of

G -5005 mice to a secondary source of HCV antigen
namely tumor cells expressi ngtlHCV NS3, results in a
boosting effect as evidenced by enhanced proliferative
and cytotoxic effector cell responses. In order to
determine if G -5005 yeast could further stinulate T
cell activity from antigen-bearing mce, thus
mmcking T cell activation in chronic HCV-infected
patients, nave C57BL/6 mice were injected

subcut aneously with EL4-NS3 tunor cells. After 3
meeks mhen tunDr volunes reached apprOX|nater 2500
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The results presented in Fig. 20 show that Q@ -5005 can

stinmul ate cytotoxic effector cells derived frommce
woeeaneioagp2s unor s expressi ng HCV-NS3. (d) d - 500BCTnSme837499

therapeutic activity agai nst NS3- expr e$si ng t unor

cells The results presented in Fi

q - 5dpone smbpdiment o i t];geqq@gmgﬁgpﬂf fhg vaccf‘1 o&‘ t}%‘}nposrclon of the

(g\tefnﬁgﬁ Q% AGtHiEdt ¥erfihO8anS Bk fFifiSkted B aCﬁrZ)Bich t]mt cipcludes the
earing EL4-NS3-expressing tunors. This s

agdmiiigiragige of pre QifoEe pthex \@ﬁqln%prslgmﬁlélo TRy ﬁ%{%?o(? 103 1nc‘rilud1ng any
coi?i%%%ﬁngl I%ccbl Q% Shidbositiot: F3ALBIATIsE difer Fiv@dfcn% @bl th):munotherapy
| ected subcut aneously wi't h syngenei c (ﬁn i
oéﬁ@omﬁ@asscary inshdeeanyepther gutigsnyontpigipes ARty %F? %Dl\% 2 1gen-
enCOdl ng Mlt%l? suclB8Y L PN NG SEYEhcH@YS aRTHEV ahtidEror other viral
PR AN ST he mce were i muni zed once a week for
\tebfoﬁﬁcomismgvuntfﬂﬂ‘élanhw Pag gectistar vageimps srgdgowtr e art and

L o

:EE&RQ&D Wrudegasiped v&ﬁs@ﬁ) (Emﬂbls RYEH).t sOihnr bipgs of VECgipgs, including
ressed as. the nmean tunor a h

CPaEERE b 2 BB U e

ESnvaiREISyaBfd &edcdifieahatas hottapanbf the@rasctg nmenfeonmme'accme of the

found to still express
Plﬁ@rné%@@ti%l thafrAop 2t r"“a‘ih?‘%rg WStd%hlgéoé esu ¥§Q|§5n mprising a novel
FERI BR{oB protefd 8 thefinveti®y Basoniidatibh weitht aipharmibearically acceptable

mce that were treated with PBS _showed tunor
cartigr, phe G8NA iyecoine\Raceding 2 feyel (ed g?sé‘lﬁ‘ RAPER ¢4 ¢ %Hﬁﬁgﬁon) can be

?(ﬁ'ﬁlnfytetr&fjm C}féﬁg ko Q'é@dj‘éch tPHEné BR inki¥E Seshbrart oﬁﬂ&%bject against the
eate i mal s appeared to be grow d
HICOknytigen RN Sesppienio [ RAEA IR (08 RBRPORAN ?ﬁ}hﬁp@é‘*ﬁt An{epon, an
L SpLe I (o 26 bt/ adnBidStered to th
AT B V52 0 s o 4 1 s o
subjéct sdrdérdo bhest megmhmse P etlterpatiyely) the Wlﬁg§r composition of

cri bed ahove g I lihe REhWME response,
gl?pi’rg%e%BWelﬁ % ‘fan(})fe E Ft%g rtg ﬂ%ltr %i cy\@)s I%%t unor P
heaidifopatiagarlydayeastrasedstaoning of tha‘tpeesenﬁm@g‘g% a0 thgrgoaventional
property of 3-5 S conflr V2
R
MIG pro@id &F tMﬁliiVéh&bn eDNBrvaedihy/oncBALSA OOYnl EEV Bisign protein of the
group) were injected subcut aneously with 2.5 x 104,
nygniion) gan bepsed (aboPHINESEPRES B | yiphorma cel I's. M ce

ver e thenRRRHLE &Rl M1eltm%ﬁ@uﬂ@&n@smmb6m¢aana©u&the present invention
|nJ ection at skin site

stal to th r on gays
Tieferablly Zligitsndn WEINGFEPOPSFIR IR AREH ﬁ“‘&’n 4 ‘f#r{g ?‘?}E‘Pp‘%é"tz"ted from

Wl n}fgc’%g Fro ﬁ?@éeasér éﬁﬂﬁftmﬁ@bﬂ"é}?ﬁlfp‘(@ﬁs RRAsY £6in GICY hefection. As
i'ndl cate ter initiation of therapy., Results
té &fms of the

aned hersmdthasphtah@“m‘faﬁed frawra disgagirerelers toge@ceq;g'
and as _the ﬁle(sgsl'e@lt &2@ disease.
Sfsealty it flsroRh:lRe 1l WPl 80E R g B o,

fmbﬂeamgw@ enimahtan WS¢0 itiseshility)df ¢ @9faBQWWH|°@§1PW1‘E1W Pﬁ&he present
yeast. vaccin of th | thiBae and/or to

s S b R S e R

t Qrd B 6 allédddte aﬁ&smm‘c@ms signuornensesf Agitdheiodneteeiap gnigaal from a

to date and .n r os .0bserva c

rcsmno O Hereaned  SPSaERay e (REhBl s BARmRER prophylact

V@l GihBeanB hdhtrpramahianeg tHacken aalibehssios thet Bdxpaiendinginitied sygnptoms of

rabbit's, pig-tailed and rhesus nacaque nonkeys with no -

maj or observabl e toxicity. Begause of the simlarity,

and therefore rel evance of safety data, of other yeast

based products to the G -5005 Tarnogen(tn), a nunber

of non-clinical safety assessnents with these other

Tarnogen(tms are detailed followng the toxicity data

or G- 5005. The objective of this study was to

deternmine the toxic effects of G-5005 in nmale and

femal e New Zeal and rabbits follow ng once weekly

subcut aneous adm ni strati on at a f| xed dose voI ume of

A r N a - . o T o s
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vehi cl e was adm ni stered once on Days 1, 8, 15, 22,
and 29. Additionally, three treatnent groups (G oups 6
woaowjo4eR3f i ve ani mal s/ sex/ group (| ow and m ddPeTaiss®s/037499
groups) and ten ani mal s/ sex/ group (high dose group)
were adm nistered the test article at re .| .
A digersy (Gprapentis greaimerni 08 Pfal&e‘EISn‘faf‘i%Pe)gr g‘ﬁg%@%a %9<§§°fmg an
a%{meh PR idiRAsS/i$ 8cofnPhGicd @ dlibieMe ah ¢henRBRspdmse gr depmimal by
-8, the test article or vehicle was dnl11n| stered once
ioduciey s benef@ial 169 protectiyey immgne 4@}90@9’\%@9’ gy, 1y Somgginstances,
ii LY € ANLRES/ingKit O WISRYRE dveBcte 6r harmful immune
agigré?ﬁ{l}ygélgp%hé’%a@ 94. Thle rlemai_ni_ ng 5 ani mal s seﬁ]?ig i mal
Spougrs Fhederth, §disgss®’ ooz daviniénn o drepemgl hralth ghan anma
of, .a i - PLE meseMabbiven @ Bodddidng iid Which a
aélfldﬂé/i% géi Sgaﬁé %h%(n éﬁ?a?g?y}%e@e prgeesf ved for norbidity,
Ao tatiah (d.y, infacjion, \genamatativn, seaptid defset.gftc.¥ BasPespgedadegymptoms
tw ce ?ai I.g. tailed clinical exam nations, injection
UP PR NHPPEEPOn eval uations, ophthal moscopic
exaninahé enbodimaet, hydyf the vglinenofithe predent drvsnfigst is @dministered to
measurenents were conduct ed.duri t I Recv. 1
S (e ek i A PopHRRBY By By n g A% REHE PR "
sk CafboGheRT, Shy Wf tendhetinesall $hsipsdsenteineention dsiedmiistyed to an

al | surviving anial s.pr.eqose, .the day.fal.l ow. :
eichioh 5. DROBIRIFAIL T P3O Es B Bt T gy o mCV.
S&GT RS Niualsest anﬂﬂ@Foﬂﬂlﬁibﬂs slaniicdas\Wigher-ogld foe ¢i@d irffeadion than,
all surviving ani mal s, predose ang. Jd h(FU{ P9s dos%lfigrs can be
feraxpnplet iNsorpymahay §atrs PORUAHQY O FIARATURls) oS PRLIafiops,
ifﬁ}%ﬁtdgzean ithe DEGHRRSY Th Qhoth&r &bRhénOsty ek watdnes of the
¢ e Day 31, 1y 97 and Day 120 necropsies, all . vidual
aresentlisventont tseadapistersditateay Grbvigelue @ ayt peRhlabey of ffividuals,
conpl et e api Tt ASEAR & sBapibay kOPkom@igtnfected
Eeéﬁn%{lfé %fcf,ﬁag o°§’§l (vgwp?ﬁ%lﬁg%ol%g%l - desi(gnat glgﬂ o%an wei ghgt61
meagiCenents. No treatnment-rel ated effects on

surviyal , clinical  findi i : h@fstered to an animal b
opnt iR TS peb b VSRl ered o an il by
MeC o0 pifciak | presehtr @nemmmms praférable dorodvgny @sregidy avhich can include

observed .at f.he injection si 0 : ; i
abseaton et Skt FriorbenoT phideRLonCh iR B oed blanifesation
ion fHlcana¥ade) Qimigiion O tHeakdesse, prevantidn br aligviation df agecopfary disease
granul orat ous i nflammatj on were al so noted..|

AOtItAE| T R eOCHFRLE | Yn? SPTREY FE™S HET" Bi0E UE ditthee, and
SBMETakibY ofdfet BEEM ininftdith gGainvethe dgeaser al | y dose

rel ated. G anul ocytic hy erﬁ)l sla i nft he bonﬁ AL T OW. o of the
of fefht @sesent mveption ferlisse i EXBEMAPT 3 FORRE™ 1Y OYU;

Q‘H\%ngx&{ folsaUhal! YRR AR Pratsistan Belpaformedet viveor adivo. Ex
pul p/stromal hyperplasia in the_ spleen of fenal es aitth dent
1o Yadnamistrasion hefeus e Perferming part ol deIHIY Fiipeyside of the patent,
secondary. r n i r | Hvb@medol ®popiilafidieof cells
R e A P R O G e
nilerdoitic epils) réiodidnfyem of patientswader Rerditéans fycinthai geyeast vehicle and
i nj.ection sjtes. I t . of7E | | @ffient. The therapeutic
OHETS g B R SRy R el 8 (oLl 16 B e, The therer

t doenpoljiQc bf G mbdens invEntumt dansexeirzead 0O patisnt, Mr fideapistered to a
findings vver.§ Zl SO nq%t ﬁd.i.;t] Eoﬁh sexes at 10 YU3
RIGEUSY HY SWAPE BPIHEATBTE Y eat nent . There was no

i ndi cation of any sign of recovery follow ng dosing at

any of the injection sites. Although the effect was a
nodest, a | oss of body wei ght 4gas noted in both sexes

at 100 YU, suggesting a relationship to treatnent with

G -5005. Treatnent-related effects in henatol ogy and
clinical chem stry were observed and were consi dered
secondary to the local inflammtory responses observed

at the injection sites. Treatnent-related increases in

| eukocyte counts, reflecting increases in neutrophil

counts, were noted in all G -5005-treated groups, wth

the onset and severity generally dose related. Sone

I o, N a
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t heref ore i mmuno-toxicol ogi c rel evance of the study, a

| ynphocyte proliferation assay was perfornmed. Wile
wohete4eme no standardi zed net hods for assayi ngCT/US2005/037499

| ynphocyte proliferation in rabbits, a non-optim zed

assay AdmihiyitaHIA &Y a&ablifd bi & nﬂ;o'sﬁen 1Hclﬁ<ﬁﬁ£g%ﬁdﬁt9: éé?fﬁéded with

protei ns_was perforned u3|ng mphocyt es i sol at ed
ttl% Jeast rbinlg endagdicena yeasrtyve wpatomo aied CHRIPeAiiNeIIPHiOng a novel

49 ﬁébﬁ &Qﬁ bloht Ry yaﬁk}

cell stpeﬁS|onsofro%ﬂ Eﬁ &%Efts mé%éxﬁﬁg gﬂgpmmm“

i invenfies ¢an be Bxstﬂtmc,umuogel wecﬂ/br Iiutotgutat tontbel lqaamne@” t(leltaxget site (e.g.,

é@ - 5%%@1 %Ll?%e I)(]:i%#ef}e& H:Elt Iogr)r}tné%ragjy n%glr aogl%?%reeat 1ibdeS oq” skill in

dbe¢ ertndapeatiingnomn the fSpGDbf cauidﬁtwnetott;e meneated rwitehted 1the antigen used,

B R Bl YR 1 PR B, b
2:38ot| linmpd tmadtmvemdds adaistekionintrdpefdofeal AdminRBG b, Sntramuscular
aﬁe:ﬁéeﬁented as r&g st.imul.ation i ndices +/-

SARIRFIAnan. o (IREROfA APHIYREPR | HASATOREY e AdBYistEkAR, datraarterial

fadanistatioy i (@\gal 1nfoabb cArtidM dridly), 8aditad@s8 SHn@HRIration, transdermal
the data show t hat onIy 1 out of 10 rabbits

Qveral |

AR 2 Ao P BHPEATEY, PRISCUBHAORE A mERTRIPR | Bfaartcular
Iaaeh@stRtiod) ela®ntddidn ddnRgahi ﬁ'nﬂﬁatgn 2005 XGASH. 1ntracran1al
mhereas 9 out of 10, 7 out of 10 and 8 out of 10

rBEAspinal, }nﬁﬁgﬁqﬂaz,eaalr% ipanpsal,) graly pulpgparygd@inigpgsn, unpregnatlon of a
rBHPRE tahy % et r113§&f3ﬁq§t‘3 Midshe. aPﬁlhﬁM]lvggxle el EGs &f admmlstratlon
greater t han fferences bet e respons

onclydg dntyavenays, inBeperitonealbiibeuthnerph mmdmtanmsamdau nitrhmuscular
GuoERERACAIc 5,628 KERAANIE OS5I 08, o RRA e
tPeretitsrad cdelivgry qantleq:lu@qtmtradSmah hatramyﬂcelar cietraperiginasd, mtrapleural

ELIOMES, oSy LtBalE3s8h ARR 4R ARG T les. Aura

Giei2veB 8an Toinds eau trops niptramse delivdre d:am&ﬂi(&udébﬁd%b #e6hs Qs intranasal

i rst ect i day 29,
g, B0 Rl i gy et ohfE e Sfes Alfrosalpfladom detvery can
dlss bk ayEatmeSGhng meibss HindeISH tHelhay(sek; 49 @xahplé, i'SErlbhn et al., Proc.

DGt 80854 L08R VA 3B b rspepmveenei rtrence i

itk eBiStyR| FOr exaehiple) irSbiePdrhididnt f@éﬂmﬁ@@ﬁ&l )6r 'V:iUcﬁt%to'f Qﬁlesmventlon
However, the titers were |ow, I'ess t han 10, 000, and

oR e Seimuaipd e dorqraRasitigessugRile rfvreﬁebuilaf!ﬂ delwerySusing eysuitable
HhaBRtbh dSAGCHARDINESS Gl @é’llv%%fa@an%lél'u@é) OWid§ %unfgg lila? can be

in sera of rabbits (Goups 1 hat were I nject
Vitkem thepughghemaythpand: is geefnpn tigt dmrylog@@;t@mmcosal ImB@Eey and since

e T

sxeypgdst dsnigbletsaor vapshles; B5%elt anfhethenfoemalatedbintr ‘ﬁc&)d aﬁn‘aCEeverage

| a I h 300 represent a titer
pfébsc’iéct hgﬁl%i%}tfé%% %ﬁélél?slta}a ecal tg%‘ trgoc_%}ate ucosal 1g11%WbWre lhc,egul in the
thanend dfovirah gnfeaiohe. STbie rqanasiacioge dfontiEd; Nfﬁﬁderﬁfad intramuscular,

i fic serumanti bodi es produced in rabbits
%?%%h 2 gt ulp P9 ot SPRONIERY APIoAL BRasdgrmaly aging! enirethral
&muﬁoo YU of the G -5005 Tarnogen(tn) were
gqualitatively evaluated by Western blot analysis to
gain a better understandi ng of the hunoral antibody
responses i nduced agai nst the heterol ogous protein
contained in this Tarnogen(tﬂﬂ No HCV-specific
anti bodi es were observed in sera obtai nedfrom any
animals prior to inmunization. In contrast, antibodies
reacting specifically with NS3 and Core proteins were
detected in serumsanples from7 of 9 tested rabbits
at Day 3 1 after receiving 5 weekly doses of 100 YU
G -5005, and in serumsanples from1l of 3 animals in
the 10 YU dose group. No HCV-specifc anti bodi es were
detected in serun1sanp|es fromthe PBS or 1 YU groups

o~ A - s I I e o s s
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in globulin values were al so observed, with the onset
and severity generally dose related for both effects.

woheosioaeneases tended to be progressive over tPAEUSHOEA37499

no indication of recovery. C}oss safety assessnents
from 331 C57BL/.6 and. BALB/.c_m
5000 Wa?‘ﬁo@‘@h‘{qnﬁfnts%ﬁ REYS Oﬁrg’ﬁu% Jey e HPé?%tr%ettﬁotas Shic vaceine is

a%lﬁﬁ’ﬂi@grea @ the ?@Fﬂzﬁ&@‘tﬂa@ﬂ 3h ebtigte aanGdlﬁlEfdt tiie valccire is administered by
derate hair

oss and i nfl] ammat i occasdlona
mp@réntg{ai Goute i sadayinsiratign ¢ hIndiéqt e{ )%Jéomment e vaccine further

?igecse&?lhﬁﬁé’ bélbé cﬁtmatcﬁﬁ)h%ets ewﬁérellnrd 9&dsi B¢hidlé expressing the fusion
ap r0X||THtey 5% of ani na

I nj ectl on S|(£e reaﬁlg5 d}/ 1
mweisinl i delivecedtte dQBi?lBEﬁélsrﬁré@cf%’B%geéF’éwﬁ’?/ BRE Whergn er%en itic ce
?Si‘enrllatc’cr(%)hﬁg n&o a%ﬁh%;tht: F@e}ﬁ‘(ﬁg efﬁ?é’ssfﬁ@‘ﬂ?e BEYunE&R @dﬂh}mstered to

resu ting from group housi
tondintal Ol ond\l@spocttrpérthlg ebsditpiin feciendibifor i 5 geipyehicle has

adver a r HETR b ¥mBRstered as a
R R e e L SR o

@sdpgitiot wicyipes Hacinotheb aspeet |thm V@I@mr isbadministereq 292 pr0phylactlc
herein is incorporated herein by reference inits

BWitPfety. References 1. Kiyosawa et al., Hepatol ogv 12
(1990 ¢ordin® 5. the? préEemgme&ntmh an NEﬂ:M@SEdr(lm@g@)lon protocol (i.e.,

1463-1466. 3. Yano Io V.23 6
adyninistening a yacchg Yg erg]eeugf: co ogV %g‘t?\% %@.Smer) comprises

iitabié de& pardnetds aﬁ 186 bf ﬁinahlsﬁhtmn thigt pestub lirpeficititdon of an immune
éeiggyggjé;- 1n9 g&@x?l;nij_ gha't ?L(so%/?ﬂ%ségsg:prg:pn@ ion, (1_|t€aé(ra£ %%'r\{hkgd otl g;‘ogntracting a
Eh%%agg’ ))r an‘lilt%EGpre§raby ®RhtaB@ainabis protéctehbﬂﬁh ahe diease. Effective
2(3-2 attovich et _al C?{e\s toenteraol ogy . .
ddase [(aigge;tyrs 488 -bg7getermmed Sg}qgamgthgqls gpn arcLérb 0?1639; g-'pa icular
Ei%%a%g) S?%lf;'ﬁga-l]oé chlugl?l1 - foP bR Pl RBtehin@ion ofaBaND g siBid effects

Shiratori et al., Annals of
(iret, eoxieity) Mediprogiossion oL 4SBI¢SPiI0NSH diseAds- 1 14. 13. Yoshi da

I?lte glt 810%;%(@ ;rnc‘g'w&%he%rg%g ﬁlb&ﬁffoﬁ' 4 éLﬁ’thl@fsmgle dos%‘sli]lze is a dose that is

rcinogenesi's I Rterferon Ther apy)
bﬁﬁaererbf difeiing i a@i@ﬁgpeciﬁMLnggunelmspog}@am(ﬁglean@palawhen administered

\(!&% 81!91}12%%%%‘453@&%&11@%%% r%iplég%fd ngééQ Knnj vJ}? ﬁ%;eﬁhlng gpon the disease
M combiiic b&bg (RAEdl) F80 txabdhle, ifiGone Smbobinest, aabingle Mgpe of a yeast

Ngﬁelg@gﬁ)%%%ygxgtzlgﬁgégn I?L%Z h}_éo t:fr 2{) to aggngg ]tﬁgga%ﬁ&ﬁlrbquwalents

peY ’llopteastodhasashti smilia Qiriﬁﬁis&p deihg admirstered the composition. In a

Cmgqtfglgel dzﬂg) eo %g%{i;l ﬁ@%aé&é per @fo%ge}rtla %gtnaéiéulAfﬁf%ﬁwelght of the organism.
‘%{P Hﬁé“é’rhb&ﬁméﬁ'ﬁpﬁél 108%e 3f 21 éal@\%ﬁ)cleﬁ&‘-tﬂ@pre&ﬁt inf2aioats from about 1
Jour nal 1 rol ogy (2002): 1259{3 auer. .o

anld’ Wadtiont | xrlﬁvweﬁﬁgplésrmr desar Maﬂreelie @iSHE %‘-ﬁé 'fjéao!(?fﬁ vehic ;
| i 6\ais) thepsut 10BF2U. (1 x 10

})Eg%ear?rg%&g%v mglffffbrgte@ﬁagﬁ 0.1 YS@ @P&m%nOFS)%B %99) (1x 6
bell§).pep doseShoukeryprganisa, mchlrﬁeg FouFEIm GpseEsBFrReHE af 01 % 10

19 3 g 6
§8ﬁseﬁc €a £9)6Y(2 Sg%? %0 1?%38 )2215115 fange Mésﬂﬂﬁ 'be efff\;:élgel used in

Falo et al., Nat
(ah9 Q@anﬁﬂﬁ}fﬁﬁy si2€ef 1ncl(1dk1g0'mce @nonkpys, hymans, etc.

:\/]nr:nrjgbl E ?ﬁ%‘ﬂ% S mﬁrg?uets%ﬁ%yl@gén%%%e y%agfj@egl?%% 315% iareltégen into

edendditio ool EXPpRESic0Bingk dosd ef ohagesf deneregenbiluerttion iy from about
yeast. In Protein Engineering - Principles and

Practice. J. L. Celand and C45S. Craik, editors.”

Wl ev-Liss. New York (1996):129-162. 30. Underhill,

Eur. J. Immunol . 33 (2003): 1767-1775. 31. Qzinsky et

al., Proc. Natl. Acad. ScL US A 97 (2000):

13766-13771.
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32. Akira et al., Nat. Imunol . 2 (2001):675-680. 33.
Medzhitov et al., Science 296 (2002):298-300. 34.

wa@anmicrve#92et al .. J. Exp. Med. 197 f2003U 107- 1PA1/TS2@5/037499

Huang et al., Science. 294 (2001):870-875. 36.

??S/ g :1@‘f ﬂ)%{bloﬁtt 4Bk 106 d%hhﬁf&ééll? %er(ﬂi&%ﬁﬂlal%%g Smgus‘u%tzon '\ﬁ'éferably,

KEeiedoss g%\%msaw é.xd&n 9%41:031 20 x &9 dvh@xtgp o5 pergpdigigiual, and more
6 r

oy e 80 2R Bokg PSRl a0

Eur J VEpndemyagpine ccgn;(rm@sgerzi)lsm Orogss of the presm:memtmand a carrier, a

142,
Bien A0S LA FRRY 385 64 53155 o
Ringram ' diodpiwejghivelhn dwjod! dgyoBBpré2A80}inglR HoR34F, anldent comprises

PAGEEE bk  WineogRhOf I AR SE 1o iGme Btogpape body weight

pf es enitnal. ke ryermohgyefeldatbsingle 86 diad apeht @Sxtnpl;lées bbttwebﬂ; about 5
ptations of th

t that t d
graﬁeﬁb’ﬁ 9%% %ﬁﬁ%ﬁﬁt % Bﬂf 5 gﬁqar%d body ‘Yﬂ%hté\f@n amtmal An

leSeri ol pRfdpre Stlgle du3eFf ShoRent MRYRKEN betlvBal abodE o microgram x
difigati ogs and adaptatjons are within the scope of

gﬂ%gfﬁ?lesaéﬂta Privertligam pkilogggm's Bodshweight efcars giimal Acparticularly

olefierieel. SN @dse (08 afh@nfBSprises BetwlerVaohl 1€ nGRFRI §'l<ﬂg%ram and

é esyeast vehicle; and b) an HCV fusion protein

phoyt HigrAz % k%ogé@gbr b@cgfe‘@mgl%t aftpa m@h if\tethare !ag:,ent tshdelivered by

BYsdl U%Qﬂﬂeﬂfa‘?ﬁcﬁlaﬂy ‘ﬁ%e'd%in%ﬁb chse !)teﬁlsd'gelﬁ ceﬂgltléegpetngeex?&out 0.1

HCV NS3 protease Iinked to at |east apor

FREsyogismex kidegam cend gboutTiPemigsagrdnme kgpgraindiboryl weigheofanrenimal, if

acks the catalytic domain of a
Eﬂaé?dglf;%\{s meﬁlﬁgghgl?%t%g%se 3. The vaccine of Caim1l,
wher el'Bpastses" HEV'DNSE" prfot elaaseepemmw sompaslt]es szemlpredd:rhlyly Qlfdmmlstel'ed

owing the in
o 8 A0S ot et e WP o, k'8 provide an
priotes respcplss ot mdtll@ alﬂaiﬁo?ya'éépﬁ)ﬁﬁe algatﬂvs\}] i @Smemhrhi@gﬁ’ﬁ@ drfdigen(s).
CI ng o m1 ere e
#oaﬁ%o%hcg& 1815 Fi‘iia m@eﬂl‘?@hé Wegtks (1 eseFﬁ% ¥GFe afty the original
‘admiinisa’aﬁdm In. ona'bﬁib(\tﬁlﬁéﬂtﬁaﬁl ik @dtioh BchedhI8 iLbrld ih hﬁildﬂ%m about
uence cen3| sts essentially of am no acid
DS R AR o 10 T SSlrauvalonls of eppesigaTibasby bogy weight of the

Sl%ﬁhhﬁﬂﬁ(iﬁ a(ir@@fstetrdd%n 8bduP ol ab¥itldtith @SREELS ik pél't_'tg dfl4rom about
The vaccine of Caim1l, wherein the

bé‘foé‘t%t&j‘h%‘ﬁ@én%’élks been appended to include two am no

aci dsy, 8¢ HEABRbEhEPUsAS

d ai mnlt wherein t ° F&Q%%ge‘?ggﬁees}?g t%?@%& COﬂIp ositions can be

agpiastrsa fooanimal) wbldmgeanamertgbra@; ein@p:quemﬂy of any member of the
(

@él(t:éb%ttkcﬂ' 2o en;l_lfrl]ha iﬁaﬁg}g'\@@og%g%ngg@% Fh%la &?fngst H ngock and

N@r@q:sﬁtp mgts Livesthak ladudwnammaﬂs sebp@msenedptEs @nidada Upgful products

P aCCI ne

vﬁgr n‘l\? i Wé% oﬁmpor ePlr%eré%n @s‘é&e WQ?‘&%PU% dogs,
i, Nﬁlc@ ral{). goAisy sil:eep,ncmttifo Mprses iang: plﬁ) vﬁthyﬁl&ﬁztnsvlﬁhigfi b&iicularly

otein t i S, reCQ i,n .
Bt Bl 5, Bl B B o “pRGET e BivepY Seebriused o
éonilsc siyngingal that is tHenbjedt.of b ﬂ&@hés‘ﬁatlﬁﬁbﬁﬂﬁv‘ué\@@ tHéfa@&ﬁicﬁreatment
11 Tktﬁ Xlacm ne of C aim 10, wherein the HCV NS
Hrd5eaoRd SEr i ses a nmutation at residue 1165 of the
HCV pol yprotei n sequence, with respect to SEQ ID
NO 20, that results in inactifation of the proteolytic
activity of the protein.12. The vaccine of Caim 10,
wherein the HCV NS3 protease is linked at its
Nterminus to the ami no acid sequence represented by
SEQ I D NO 9 ( MADEAP) .
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13. The vaccine of O aim 10, wherein the fusion

protein consists essentially of SEQID NGO 4. 14. A

woacswiae2sonpri sing: a) a yeast vehicle; and bpCawsi05037499

fusion protein that is reconbinantly expressed by the
east vehlcle the

pr ot eAr[bﬂlel5em€Ja%nMﬁcgf Mg Cifresgltahﬂ%ﬂii’on \Wivdudes nant hﬁ)lated protein,

truncated HCV El protein consists essent @J\I 251 no

caohSInE 2 of 5 RPN RIBGHR IR RESD HGV Ssen(s) o described

é\eﬁéiﬁeg\tlso ifclmbe® ih %emsgﬁ)()mve;iﬁon 3B S50148GHuaR; ccidIhaledaldsdncoding

erern e truncated HCV E2 protein consists

ays eftsuel | proteins.ancambimentd gucjelt: oo malecujge, cqmprising  nucleic acid
384 h c SEQuiB: NFaQdetors, that

%jlggnf%eg@%g c?nse&gfpzézms %&d Caﬁs%r%e‘fer?jéo?she tr ur%:at ed HCV

Edntapm ot erentrarsfdciediausfotmeidt \Slth\lsu@r wickpifs a¢ig npleculpsi 95 gecombinant

ci.d (g%egcu Jepresent ed by SEQ ID NO 9 (MADEAP). 18.
*T‘ﬁcéel?/%cé &Y6F> c ai m 14, wherein the fusion protein
consi A sis€ls hanin| atfeyenaf t()SEQlSlOﬂhttt(Dpﬁ)temg)r wlypgoitdenén the present

conpri si.n a) egst_vehi cl.e; a

Bwaqtgnn 1rtcﬁlé1f; @ﬂrl r%tg% fusie%?p gogg )ésd E W %ru%ljném domain,
¥&iiTh@laBondl RpitbEaY of llhsm@lﬁ)gﬁb’ Of gidh oIS SMngp spec1ﬁcally, an isolated
t ransmenbr.ane E(i_llorml n- del r,ot ei n

PEOSEAR, ReCqEEing foy ﬁ]pﬁ?gentmg?téqnnls %otf%ﬁgﬁg%r apo eypeptlde or%epude)

darah vds dresheliQorShbndnial &lifeuc (RS thits ha:-ss Beunt smjdc‘y to human
of amno acids 1 to 69 of HCV NS4b sr ns 1712 binantl
wpgpulaiipp)iand €3p é‘tCﬂudF@uBﬁ@ PIBteRRS, pYialp; l?ﬂig d gtz r¥8°°m mantly

%ﬁdﬁéedi}%&efn@ a?n@]s Wﬁcefdﬁﬁﬁﬂeinls Of$ etdiBfle.t Asld, "isolated"

ect' to 21. The vacgl ne of

Qe mt 19 ecihercsten uon@nt:h 0 YA 7 AT R BTGy olted

] t @ cédi@ing b NRe t
N%%n Fs%)g Othg I}])gees&?ellg{rléglggﬂ 1§el rddh@ed’\l’et:&ﬁﬁhiﬂﬂg M(& DEAS? e presen
Tihventicag c’ihn etenfs Clrmdlﬁic_agon"v\heql e'l'mu‘ftltr?él f eAd Bﬁeélt ditgrchangeably,
consists essenti.ally o v £
é)g%ﬂfté}( ﬁl g.rd ly egﬁg 0 II‘IOC§ tl]bﬁg/&@a\g régto fe a‘fi‘iﬁﬁdf) 3§1|d0?’]equence o
pEQtiad ¢ ;tohsdns tk&raOéCmJ mbcplmamlti yquxrme@sis&tmxbb@hqrﬁé yeast

vehicle, t I Q I r

full - IAéﬁéetdnlelr-ﬁ/ t& E d‘F %f Lésdé‘sg Ijeﬁﬁlr th? ?r teln or %eptlde which
H@Eérﬁﬁoﬁlr Ohetrallfy ufszaﬁnhg) pﬂ)tefnm lot pemeidg t(he Jr—]mdf"ﬁlf_bltcpj}ypﬁf'eqr ' wild-type"
24. The vaccine rein the full -

S IEh s Gt BRHEFIORS HE eSS SRTR i g PRk, but which
HHi1Bind flehaSie PHALIE nd €jae B biwbnddy oSHQ nafirdily: <9:cumng form. Such
(MADEAP). 25. The vaccine of C ai.m 23, \M%er ei n ide chains;
fohangsh nw}%l?ew aEO R Lumiteddie s ehRpges| if BT & “B“W“‘i 5

%ﬁa }%/Yﬂ@ o Aere®OMRiInD A9 indhdidg YieREnsV@IR, Cd eind@nd e)sion of the
fusion protein that is reconbinantly expresse

bnyotelhe)r)psatsde) wnﬁt@nsaancvcnéumwm%ucaﬁl%? &t prgochenustry of one or a
%p%n%g ng ot WHRGAH a%ogsorlﬁclﬁﬁlﬁé et £diSBRitdd t&Nmethylation,
pro ein wth deleted transmenbrane domain and

dd%ﬂmprmtoephmmdm, dedetylasign.t rmaiskayAbOBn PTRIGIAkOR, palmitation,
I8 8 el gdatiVe cith

2B R LA SN R G i

lehBaretd, l—ﬁédre@@erde ansnbﬂamm(lpcssmﬂaroprgp@wso asl 40mpated ﬁo the naturally

r es ect to .SE 0 8.
SYTERg, Prgfein eg ld?)r g\ @?rﬁzk%l%ehca o Sé Q églgr?éﬁﬂognggcﬁcm or an
%‘i’@bﬁlsm APr&tia. eRaRMgued day b@broﬂﬂ&dttﬂsmg $ec]1mt10€s]1@6woﬁn the art for

HCV El protein (positions 192 to 347, with respect to
SEQ I D NG 20). 47
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29. The vaccine of Caim26, wherein the HCV E2
protein with del eted transnmenbrane donmai n consists
wessewrnuiaBl y of positions 1 to 334 of HCV E2 pPOTRISZN05/037499
(positions 384 to 717, with respect to SEQ ID I\IOZO)
30. The vacci ne of (. aim 26, wherei e tr
tisopredysiion &f profedns| eVt B et SHRiep S ikl Enq i PRANTE i ot

n@ 'rglys(?&ﬂﬁfﬁ%epr&t@lﬁr ﬁﬁﬁ'ﬁgﬁdeﬂ@%ylﬁﬁﬁii or MadfFicafSHEARNe nddeic acid
e vaccine of Claim?2

wherei n the fusion [ )
sgmcesqryo@@g él}qgrg{pmylswg, ngQ(angl Jassjg or ﬁommggfgé)ﬁl\:l& éechnlques
tgggggt!rg{dg% e@ecﬁ&ﬁ&é en¥@fli cl €; and b) an HCV fu3| on

reconbi nant | é) expressed by the y fl
vehi dlhe, mmmmmcs:ive fofi 9i weteipraneéor 1§ W&u@%g&aﬂe@m@ﬁ er portion

tkggoefd ?ft reseW@enanx‘? ?éj 111i %594 nd(?% Q sdéhﬁﬁ‘ﬁ‘dléhtttb Gatiihe requisite

e|S|nact|vate | acks a
deslaglsﬁ&wbvr@n suctiGiymemming 38 an Thiggepe o1 m*enlamg@(@. ipagysion proteln or

rein the [ Q t
St AT RuaPP L ERasal) 9 bl fgiment
Moleth drefpgedent @veaEah IOt N@st%@»ut Svdnenea¢ids ih dengty, phat l%ast about 25

t 165 w t SE
%&glg fit:tlgg{néang)“kl ¥<\)Aﬁ TglpgﬁalgoélggQ 6mlnﬁ agds m le gt orll@?égéigigéht 40 amino

s il B tha&Cdt MstaboElsa amimdacidsheleaith, drhelehmbmzl& amino acids in
rotein consists essenti al

t 4
]{e):hgh Wt@hamtlg(? ﬁm(nﬁoag?c{syuaﬁeglgggy Jb%é%la]bo {2% anfl ho acids in
e %He&t att19a5§§@u't [Ps NG 2{3) acid3Sin I&igeh VAGQE ieast abbutCl 73 anuﬁQ acids in

rein the NS4b t t t
pggm f;)mrﬁslea_ﬁt gbpug @OQ)pmpr@(\)pc%ggB ci%)x?g?}g?)tr Iséb gtia?.)il a#%)y a_ﬁlgﬁ acids in
1&@6§P§H@ﬁa}&t gg@alngﬁol\@d%% 164496 Gr ta 1da§t5dbbmom dofifo acids in

positions 1 88 to 972, ij&gﬁ 4
leegtpeat att lgaﬁlszqt |7_-}0(N@n21@) acidygin lqngsh, o5&t Ileﬁét eg)pu ?ﬁllgg acids in

{ Mast 4boul\S R dhib Scid
W}gﬁlhh%r %trﬁf’%sé ool o0 é‘%‘é’ﬁé@%éﬁ%%@ﬁ%& By SEQO ID NQO o
(ewgdaEAP)u 1635 .abdi 500 g ecids inOengthy B, sonpierikaRy depgth between 8
fusion r ot.ei n S h of
3INo A? Cacpidnlg) fo otﬁ;gffulzltlen 6&‘1 &fngfo"{’élh %t Ae ﬁ, tfoQ ﬂl@ f@lﬁ lengt of a
asmbigMidnUuSipedteipy atpeitiont eteof,r rlcmg@xntn Wbﬂic Ilryeg@wdﬁés §e%la 10,...25,

S 71 g o At ot B PR G gpggmom size of

Qﬁ&taeﬂr&emvﬁ? @aeihe ptdi@n dibihcipdeod lmmommfratmotnm, afunchonal domain, or a

i nactivating deletjon of NS ter
eisiondy RenEs & e, RagRsE: e e OB IR Py g plus additona
%éﬂgl%ﬁc%t (8.8 Tl RbkN s@%xeﬁceD af ddeddf HCV NSSa

sitions 1973 to 242 th respect. to SEﬁ%l

NC: 20Prefertpd figien Rfaf@@ﬁ ARCOBHNEO ARGRTSEN pRItign g e the fusion
Ftdinsod, tdduyshd present inventi
USSR SR oaty g ety dphans e
mlﬁé@hb@ moz @)votem& conrpreslnga@ewféms)f%@%ﬂ I ofg or Spilsfbng of, an
élmuho ac1d s%ﬁ% RAEGE b S!E(gh? P, S IINNU 1] SE(%I]D N @:BESEQ ID

sequénce represented b

mwm IDAND: 1 ZISEQBLE DA, SEQTPAT 1@ QéDrNQ #@ Other fusion
p§§t'g % n, %ﬁgg % |a vglg G2 n% |8 a%srgms[ & %gg bt leg%a@fﬁ@%@{ggqgéz\gudame provided
WMRESiE isthcé gicx HOG/S;ﬁmxam wcﬁuehm afeus¢lbknqwnan dierart. s " under

t he control of .an i bl e. pronot er 4. Th

of Ol S BRss P BTRal e e B ilsieegE " oV Memprisng
ARnsidth@ da&RkINe offor MsiRg off a@ualleraisacid bagudie emh@dl@ pny of the
the vaccine further conprises a dendritic cel

wherein the dendritic cell haggbeen | oaded

intracellularly with the yeast vehicle that

reconmbi nantly expresses the HCV fusion protein. 46.

The vaccine of any one of Clains 1 to 45, further
conprising at | east one biological response nodifier.

47. The vaccine of O aim46, wherein the biol ogica

response nodifier is selected fromthe group

consisting of: a cytokine, a hornone, a lipidic

derivative, and a
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smal | nol ecul e drug. 48. The vacci ne of C ai m 46,

wherei n the biological response nodifier is selected
wonraawroude3 gr oup consi sting of: anti-CTLA-4, anPCTMR2005/037499

137, anti-CD28, anti-CD40, alem uzumab deni | eukin

diftitox, anti-CD4, anti- lh ant. l%}LI solated
fogir} pfsisydespriygpFicin ¢ i ﬁgcoa%@ﬁff it it PP gHyguion, an solate

P%gl’uc[@ﬁllolegﬁlé MU AENEiS -RRICHOREAE enat ﬁh@b@eﬁtrbnﬁu{fﬁt ﬁrdﬁg its natural
actor

, sargranostim ToII-I|§< ecef " h
mlmmR)(Le?, thalohdsshesn SHbiget Rungn JHHHPUon). 48 al}]%‘g Brlignpeme the
g}éﬁl&ﬁé BE cIbm BB AR Svtidéh ﬂe%h@i%w]acfdomélgcdl@ 1safof1ﬂc[ fAthadire OM\s such,

or protecting an aninal agai nst HCV jnfectign. a b
"idoltad dbbenoza@eerssﬁéﬂjoffefbnwth@ reatet oo Bichnibe] nycleig geif gnojecule has
b(?gIF {)rlliln 16(51i 91? ngﬁ)cra 6 tlaf bk oot RBY h&%‘lﬁﬁ%ﬁ'eﬁiu‘% ,genome Or an entire

I nmune response agal nst an HCV ant Ie%
dBlomddeme tf whikle the audlein ecidinderyledn fund ingagirers A1 isolgtadiguiplgic acid

f | at f t :
%@ﬁ%ﬁ%‘?ﬂgﬁnél@c{} 2he %11’? %%) a9 nBb1eRa gfﬂg;?ﬁlécﬂ& tﬁatqlx'lc?ﬁﬁﬁ § gBfe isnota

€ vaccl ne any one of O ains
f‘;‘aghibnﬂSf i Bhramfomi‘r[‘ﬂ.lﬂhaﬂ' incnddsawuch genen buti migeninpluged te icofing region

i ndividual s at risk for beco
aslg regwlaoryFIegIRRS q;gqfatwewgl? tlg r%?n% nrgélp g? @1&%?% f}% tﬂﬁt lcﬂ(;\{laturally
RBuh® bAYhAEdndN cHrehodofrat A gsodatird pudieit iacid roble¢ule can dlarallrstlude a

that are |nfected Wi 54. th pr
wacified nugels Ad SHIBELE |f'12P]g°%y\)(f - u%ﬁk‘%gfgﬁ BE &t P ong‘f‘;&le Ruence)
;}Eﬁhlsﬁd%%@msﬂh&t&r hd? Qloh@algtnﬂa’hﬁltﬁakpebiﬁﬂﬂ nhelsic bxelelrsequence in
ect

or is at rlsko fcted
MOVS (e, v heterolpgouscregparces) t1o0laRg nBFeic &Fﬁdnaf € pay 6%‘%16 DNA,
M% @ £ ﬁﬁWA?' &t Evh@Rs QF elthe IYRACINENAQelk!) EbIHI’A)[THAlthough the

events HCV infection or at | east. on

plyrayst mmlplesagidtmﬂgcm &' CAEIT FoATE R 156, Py HOR! RCIgi At melscule and
@‘1&% N4, [ 9 ehli§ 'séqélgﬁbeamﬂngﬁ - SRECIof th€ seduBhde dTBRICRb®IES on the

response agal nst antigen, conpri si 9

ﬂldﬂlem acsﬁ Broilemglei the amo gtmam kangbezped mﬁqsgclg@g@pm \%@e@%l YaW&Fh respect
&d offhcodi t

gjha( P‘bc He g%% gllollecule < qucé‘?cda ate Eélh(rer?r’ubtﬁglgsclggpon%e coding & protein

3O@InMeh oﬁmprbKaM antigen in a popul ation of individuals

who hav I.nf ed wt duced
adni n?@?eé?% 1@1%3(% aucrg%% Gflg:r%%cug G ot d?&e@%ﬂ 111vent10n is produce
‘dﬁﬁ% Hé@m@ﬁl@ﬂrlﬁlﬂﬂgedhﬁolagly (eopepadfmCh i thalnlfeao@on gPCR)7ampification,

od to i
Claging] mp@mrﬁ%’flt §S o]ﬁeé ‘?E%V B(él@ 8%&'6'% eIS}1 glg natura.l {nﬁclelc acid
%cu&@ﬁfm hohhdlEEuesiieRbS iR, bt rﬁ)ﬁ]ndlt@bipuhmmﬂebé variants and
I ndi vi dual s a vacci ne accor di ng tcg a@/ ?1 g}f Cl. ai gsd deleted,
rpdifpd Besleiqrsidragiesgles  ing HCHnBIGKIOUESS, 1 87
Wl';'b%ﬂﬁftéa L ROV AG&icaan IsSchos] Habhet BRIt @dciRfodifioabnt @Fovide the desired
vaccline’ conprising a viral vector encoding th HE:\/ b
affeétg @noteid homTloguasee. gogro@qmsaqwo@ﬁ dyapcleicACiehostp nglesé-}lave een
\ﬁh}ﬁ%&cpmtdg?e\ég&%l ne is admnistered to prine the

mprior to boosting with a different
vaCC| AemuciGe adia m(ﬁ@hht@@hdlme foars be PrqsiHedetsinecd PP Q#Q}ne’fhods

D n
T
M%y M@ﬁ:elaﬁbld Serkg Hdtrbomhﬂmll’)rtssdlm| Rorogxagiple, nucleic acid

: | ited to,
E”?Q}%J 1G5 q;p% IQP%P useiagglr \éa[rlﬁtyt th %ﬁk{flﬁ.}ﬁgég&uél '15%1@ not limited t

CRSiE Shita@nsdd tedchiles Gind toeonatfiZana MNYD teuhnnilsesofsuct-m siggdirected
following the initial NNterm nal 88 am no acids of the
full-length NS3 protein (posiggons 1115 to 1376 with
respect to SEQ ID NGO 20). 62. The isol ated fusion
protein of C aim 60, wherein the hydrophobic

C-term nal sequence of the HCV Core is truncated. 63.
The isolated fusion protein of Caim62, wherein the
HCV Core sequence consists essentially of amno acid
positions 2 through 140 of the full-length HCV Core
sequence (positions 2 to 140, with respect to SEQ ID
NO 20). 64 The I sol at ed fu3| on prote| n of CI a| m 60

T o~ o
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NO 10).66. The isolated fusion protein of C aim 60,
wherein the HCV NS3 protease is linked at its

woRb@roaanss to the am no aci d sequence repr eseRCeASs/037499

SEQ ID NO 9 (MADEAP). 67. The isolated fusion protein
QhutbeAbdR, 6Romivd) SleBinfent 6Ied ﬁdé?e'lcoa{bld)ﬁlgfegﬁlg t&ﬁ’iﬁ&e%&tahons restriction
essenti aI ly of SEQ I D NO. An 1sol ated fusio

(BTG leavigs REcr Bycleic ragid ﬁra@nw tigasien Lnd e leico asil §tagngnts PCR

?aﬁxéﬁﬁ?%%?l a%ﬂg/ﬁg Im?ﬁ@%felsﬁ lof s%%(sgq %E N%E gf:g gE%él? %Ex%% %L{eggE@mthesm
|95 Ongrgw eGIRD MBI aml liggi@ pDniN@Ire EzbupSEQ'Hu[Dd'l\Dmlﬁuamf nucleic
el }nlalemesl §nd @ bl’ﬁ@ndn§ C{%‘&E&d %&lel%l sid alqoqecu Ch onf'ua}ggu&s] can be

conprising a nUC el c acl sequence enco
[Sb’]@t‘fed riroof a amixtuon ef ofodifiedi msleBOacids @BSCIEEﬁimgAfor the function of the

PR PRRR 6 e B SRR R G R Bt W g sene

r econb\l rmnﬂnbnnaml mickzicagdidl ndcakub:@radag hdfukign tpRotéinadfMhe present
V Wn (gl v%ra Vei‘ﬂjo 72. A reconbj nant cel |
IMP P at}’é Reuls this9en Spelusie it {oRstione of aNoSIci?d sRgusnse encoding

any dnéeot otdl Msioh pftahddeédribed heretNSpei£EORInRaN o QQEést Bife of any
Claim 72, vvheLeln the cell is _a tunmor cell. 74.

rRBHHBHYA Aok FIaugRce PRI D etiagivskireeiatias @épllessv@ @f the nucleic

YeeriSholedlld(s) irf the oBll YRBE i RfRAP E‘Xltﬁbl‘i@ th@%hl@ﬁ: ‘ﬂ@'felfc Léélg%olecule"
protein according to any one of Cains

Wﬁ&ﬂbh aeiera clauthe ceivFigalaBecdgie atside molkecpicesnd e, phxase "nucleic acid
\BRh&e prisRRTy r%feﬂsgto 3k {edRl SEnMIOLiSE Cona\ﬁé fudi@l 864%1 cule, the
encodi ng an HCV fusion protein accor di ng to any one of
tvaphisses @an be w8d inperchaggeablyt espheallyawith respest toalnylcbmeacuf molecule,
I ctin
G 00tk RS S P TE. BBty 0 i
tecambingrienadécule!’ prinerirefeos ©8: nuvleic doid moleatle operhitbvely linked to a
(ﬂah&k hg(gep %o%g}oﬁg qlugle Q- ecga}ﬁ Iblec mﬁegcl{erle@elé'l%%r? v(&j/{tllh én}];reu&%ase "nucleic
\aaldcmaie:ub:f' wamh mzrthnmfstefadao afsarﬁﬁalt 0 68 in a for mul at i on

for i ti n of.indgividual ri sk fo
boconfustirfiity St Aok nelidts 4 feShBings: oerRes vgieh s any
?ﬂg/leit@ neidgéquehay, f?’picﬁ@y ) ﬁ?t@%l Buﬁsgﬁlﬁblfnﬁél Lvﬁﬁcilﬁ@ of)é}ﬁtu]/cely ltlnka:d to the
reatj ng, a popu i.on of _indjviduals at are infecte
Of%eik‘:%lea&f&ﬂﬁ@f% B0 mgrotiEier PRIPi: AT e IPresgti ieption, which is
ReRdlel dfiehalflin¥ irédétblaMrolithies bf 88 fuSH PoteRl, RFd whmh s oa able of
%E‘}V ni steri n?e,1t o an ani mal that has been i nfected H)

B2 ithe BHCIGHG 4RO GROles g Afeelt @l aFaHinGCY, the: present ‘mvention,

%a&ts V&tdi“é&%&ﬂtaﬁgnﬁc%l@wd Qa‘@ﬁerf&gs i B d Bot (ﬁig‘ru%1 y(}&md djacent to the
V\hereln adm ni stration of tthe vaccine to the ani a]

isektrdaniclsic agidanaenudes kche inpdried iito thegrecta. Tf@a@ttoom be either RNA

%}’ ﬁﬂ]tﬁo @tﬁeﬁ ggjkgué/g {)1{: (%%ltﬁ&lz%é ra]l{i'é g%lf]erago@ n.n(Pé Erese%? 1nvent10n is a virus

oelal plasndidat éitcombmam veswpsonme bagaedwsxt thm cldEMganequgming, and/or

SOURGLE R A NG4S B0, T o MESEMTE, iy o o
wlaelles (d:g an irmnDNgevacsipe of zf Vlca,l vesdrlbasRihaating). R¥BlEnant vectors

T TR A W T e

6o Bxréssion grea;dlm Piefdret iré@nibhafitl bt B¢l AbAW 0P being expressed in a
i ndi_vi 313 vacci ne according to any one of darms 60

frgnsgaste rret hod to i nmmuni ze agai nst HCV a

popul ati on of individuals that is at risk of becom ng
infected with HCV, conprisingOadmi nistering to said
popul ation of individuals a vaccine according to any
one of Clainms 60 to 68.3923-12-pct . ST25 . txt
SEQUENCE LI STI NG <110> Duke, Richard C. Franzusoff,

Al ex Haller, Aurelia King, Thomas H.
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<120> YEAST- BASED THERAPEUTI C FOR CHRONI C HEPATITI S C
I NFECTI ON <130> 3923- 12- PCT <150> US 60/ 620, 158 <151>

waook0id218 <160> 21 <170> Patentl n version 3. BCEASO85037499

<211:b1233 <212> DNA <213> Artificial <220> <223>
reconbi nant fusion protein construct <400> 1. .
at ggdB JarEeRgRHBSIE IS, g tiec et (TAREYa REISSGicit Holseyles ere
GREFLEGT GAKR0 tQa&GpkdstiaE Cveb @B Gof@Rthed caaliiagabequences such as
gtcattcccg t%cgccggcg aggt gat agc /120 aggggt.agcc -
Faserintion conEelgYaRses TRRARe CoRE| SAYSETEe PRe Ty g Gticalgn and
HBG &g@ﬁttogﬁ IS faeltded GEHY GRC BorhBAbE! GHHCGhE haétl &AggE that control the
ccgeggt gt cacc;gtqga 240 gtggctaaag cggtggactt .
txapression gf gugleigasidan gcu@g@ém%enbwg}t@gc ga patjigular, recombinant
&%%E&lgsagg %eag%ge% GReitidnC HRREA I0A B AL Gl Blcd Ghdt oA BPEratively
ggcccacctg 3 cat gctccca ccggcagcgg taagagcacc
Hiskgdtic ang @r ohaye dtaasgipticry cuntab sevenred  (1Ae DhEse g pperatively linked"
tgat gclf.caa cccctct
A AL SRS LRl R Sopls] L Ll 68t
twhgaschatmblaadadt gauessSeiOwher trensdtotedl Ggt, dvansioaned, transduced or
cta aag tifccttgccg acggcgggtg ctcaggaggt 600
E@P&%%ﬁb%@)%gﬁfgétttg t gacgagt gc cactccacgg atgccacatc
cat ctt@g@ephcilcatt@qRatE atcehigaecthatagameabamitiation, elongation,
gcgggggcga gactggttgt gctcgccact 72 ctaceccctc
dagovongn daceargts Ve eoraear B ARPROOTT Ghralssppecs o
139 AHCRGEEHAAYsAPALE BARLibn, bhaCa ptagiteraathandes,aiperator and repressor
aacct caaag aaaaaccaaa, 840 cgtaacacca.accgtcgcecc . .

‘fc%g ?1%/9 %anscnpnon control

seaagsat gt RuitRhlst HREERRIOt Yo ELHCYAR ¢

Bkt teah GldcHES BEHNERBADAEEAlingBahd PRGING inves@my Chaariety of
g%ggéﬁgacfa96o tccgagcggt c caagﬁggg ag@ g;cgt avariery o

suitpblsttamnesipdemeqnie hieguanNes JEC I NG ta Hoee B Heart

gggct {i@&?@in%gcga{e GGht hOBAEE Ghe ter@l GERI:OR BOGEY €S BI& to any
1080 tgggcgggat dgctcctgtc tcccecgtgge tctcggecta

gethpg dyrvbich anagragowes 218 901d- molegite (Le.,.grpesompipant nucleic acid

CI9CH.29 C t gt 299G, af.pgat t

e B e o S oo wsed

1#&3handddbly Rvith2 hk>ter O'traBfi@tioPRWherp 58ch fgrmj is| pyed| to refer to the

R A BT PR R0, Wi e,

?E |intir ptanl5_| _cél&Alll’-ﬁ ¢ RobGl yyshats Berplas pydtens, Ty teeJ'trelsformation” is
r |. S

pe Crdhsonts et Aot 1f s i ou) CpDeppy sty wcics o
4 Bﬁ&odr%ﬁﬁsﬁ@ for E)Ye[nt lafdl id dsSerfBhly SptonfaabusGvith Ghey tdimd'tlaesfection.”
Leu ro 50 55 60 Ala Hs Al

A}h@feﬁgré tygmafegiion t@gliqpﬁq, inﬂ?&e)f @Jtyar% got?]ér}‘{l?%i tgo%{‘an%?ol%mgacli]()en, chemical
treatment of cells, particle bombardment, electroporation, microinjection, lipofection,
adsorption, infection and protoplast fusion.

One type of recombinant vector useful in a recombinant nucleic acid molecule of the
present invention is a recombinant viral vector. Such a vector includes a recombinant
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 ex vivo after administration.

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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Val Ala Lys Ala Val Asp Phe lie Pro Val Qu Asn Leu

Ay Thr Thr 85 90 95 Met Arg Ser Pro Val Phe Thr Asp
wozmeBes928er Pro Pro Ala Val Pro 100 105 110 GpaT/®82005/037499

Phe G n Val Ala His Leu Hs Ala Pro Thr Ay Ser Gy

Lys 115 120 125 Ser Thr

PRGHAGITRS TRy aua TEUTIERY PRt A b grebfpe based on

FleRovafbes ¥ad ad¥nd-adodiattAvirkey. & A B e
Tha TR0 155 160 Ser Ly i leglﬁb@rsqma - Byt X ayory are well

kriowm/Ap gherat and) opn by Felmrt@d fphthe plsided WS%‘I@I P?eemf%ﬁ‘r Pt invention.
?8 taig@ d%go Rsioh &f Efrent WiraBoEctdrb s B—ﬁé’hdga ¥n bvslebmer Beechnology,"

3923-12-pct. ST25. txt Al a
Sg:pn@;hn@,;by/ﬂlakwd Pm@mk ASM Breps, &V 9@9@%’9@@{? @9%99%@) 335-390,
Ser | L Gy H
é @tue&h% F' éT%%g{égB%%ﬁeu r)%fg%t]%l n Al aI él ue¥hr XI a
GI y ASIHtaBlB hodtealldml travsfect with Areomhinaagcleprexizmokage according
hr Pro Pro G r. Vi
0 & et 19a St By 1l Yo Y 1gaSletd G PRGN, thctucing
rhyeanBn4), inkeet, byoterBi rfuGet (ifdhndinsyeadp Cell @8 02 e)fnblpcbmg}tgthe host cell
g{:}% %xga g\(‘rgg %%d-rhr %or CC@ tﬁtnh T?}%ﬁ:@%ﬁ%@%dﬁ!@h %Cﬁ C)ﬁrCSSCS a
%si\ﬁ' &M oﬂl&f pV@séntTWenhem S&ﬂh a2<9:'ﬂ i8 etenipdifie PirothAFyaAplgs section
eu :
a3 50 SePIes 1 S B PP AT ety A g v nduced
g/ R FlcBinklof cgﬁlﬁos% &Y fhe %ﬁ&eﬁ%v&ﬁ5nAr @thdr gacPimes & vompositions
Arg Thr Ala Gdn Pro G Pro Pro
gn@:tmalpét@n V agtigemein aéﬁq}’e@%"dé%%h feﬁeﬁ Gﬁsy
Trp Leu Leu Ser Pro 355 360 365 Arg Ay Ser Ar g Pr o

Ser Trp Ay Pro Thr Asp Pro Arg Arg Arg Ser 370 37
380 Al fadowing @xpgryneg% regglts aye @ro d ﬂrrpumes-rqfr 111@1@1011 and are

yPhg R 391400 Leu Met Ay Tyr H
¥ t y ©
Brgm et F}m@? “is% ‘%@el ?o '$210> 3 <211> 1914 <212>
DNA <213> Artificial <220> <223> reconbi nant fusion

protein construct3923-12- mpRRa 29 - txt <400> 3
at ggccgacg aggcaccagc gccg%'{@cgfcg gcgt acgccc agcagacgag
agaepkdct a 60 gggtgtataa tcaccagcct gact ggccgg

gacaa%ﬁg fo‘l:lowm te%%n&% %esc%ggsg&le er%gneer%gg of GI-5005, a truncated NS3-Core

fusion protein yeast vaccine of the present invention.

The GI-5005 Saccharomyces cerevisiae was engineered to express a HCV NS3-
Core fusion protein under the control of the copper-inducible promoter, CUPI. Two regions
of the HCV genome (genotype la, H77 strain, cDNA was provided by the NIH) were
amplified by PCR in order to generate the product. The NiS3-Core fusion protein is a single
polypeptide with the following sequence elements fused in frame from N- to C-terminus
(HCV polyprotein numbering in parentheses) (represented herein by SEQ ID NO:2): 1) the
sequence MADEAP to impart resistance to proteasomal degradation; 2) amino acids 89 to
350 (1115 to 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;
and 5) the sequence ED to increase the hydrophilicity of the Core variant.
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atcgtgtcaa ctgctaccca aaccttcctg gcaacgtgca tcaat ggggt
at gctggact 180 gtctaccacg gggccggaac gaggaccatc

wgeatomaersa agggtcctgt catccagatg 240 tat accaaPQT/US2005/037499

t ggaccaaga ccttgtgggc tggcccgetc ctcaaggttc ccgctcattg

300 aghprelid 8 heaedIWCChtGHIae Bfotteiﬁ S LI GRA by Western blot
cgaggcacgc cgatgtcatt 360 cccgtgcgcc ggcgaggt ga

teaalyaig g glysairg cleerg caopperdadused ghgat ineetivated cR 60052 Peast.  Monoclonal

t : § tCo C cgccat
BRI GE G 9088 SR S OEESHIR ARFRRISRN v o
JuetgingigtegiionSed Figt candjp.gidigaac 540 ct agggacaa

g%%&%%gétc cccggtgttc acggacaact cctctccacc agcagtgccc

gcttcc aggtggccca cctgcatget cccaccggca
gcggt dhgdalonang eagpleddbtibes tiggaictiegingefiGRHMIBE 8n inactivated HCV

t acaag.gt gttqgt gc .t caacccctc tgttgctgca 720
g‘g%c&eéﬂdé%l%t‘gé{eg’g‘f@%} B9 PPt caag gcccat gggg ttgatcctaa
t at cagyaas1-5089 Sﬁ?@i@@g@%f?ﬁz&eﬁﬁgﬁgngﬁﬁgfeﬂ 06 G&fPress an inactivated

C cctacgg .caagttcc gccgacggcg
%ﬁ'&%@?ﬁéﬁﬁgﬂﬁewﬁdaﬁ%%iaf the fgtpga@&amglﬁ PEQEieg EUPL. A
1 2RGDALFIRAHCH £9#n6 (berdBHE ALCHTE sB4ih HINCA Lehs provided by the
accaagcaga.tg%ct g)c gg 960 gcgagactgg ttg]ghg?qtcgc o
THEY Jiee amplifisdtby éﬁ%’@tw‘éfé & %eaélta& theyprodedit etinapgpaied NS3 protein is
AGRIE ?a?sepaea Wit Ghe FolBlWaipAehBGte IRARALIFNEE iff Halde! RGIN- 1o C-
caaggctafc 1080 cccctcgagg tgat caaggg gggaagacat

deraurtst GV pebaroten eraRga g pyenthasdy) @ereesanfed dgrein by SEQ ID
NOYY Q?gl’fet se CONRI A gcpﬂﬁlﬁﬂqgﬁstg&g [ g%?%?qngztl ?g &9&%& and 2)

1200° cttgacdgtgt ctgtcatccc ‘gaccagcggc
tapgnquacedsalctodga( 2 ¢e 6572 60tha thiAE NGJ prottasapogic mte that the amino

C t gt cact cag. 1320 L
SEAGPREN otk BRl3AREL: 112 REER) b R SR IS ey n orer
¢e oectaggahe M880lyfc baivity)cca ggact caacg ccggggcagg
act ggca . 99 C tctataga 14 t t.ggcac .
Ca000 a0 Bttt EPobeRuRaR: sottimet o VETgn gy atveis of
1yatds tfadry amgp@gnc@eécgtlg?’giggctgh@?geg?@os §€6Q€ CCI6R&EIonal antibodies
agac .ac gt acat ga acaccccgg .
S R R R R TIN
@ExeinbledCgg gcctcactca tatagatgcc cactttttat cccagacaaa

gcagagt g 1680 gagaactttc cttacctggt agcgtaccaa
gccac%‘? g‘%loﬁ’é‘&?c?xéﬁ’@&cdqsﬁ%b&@ dl enginepung ek hec@h-2QP0 series truncated

JA9AeCIFhsie HORAG A vhd AR F AR GrehARAGRGAC CCtCCcat ggg
1800 ccaacacccc tgctatacag actgggcgct gttcagaatg

aagt cabe dil-Badtoaceetsim g60 vnadaelpentide cwithc Stegfdlowing sequence
g C t gt.cghcC .qt a 1 - 12- .
SSRGS, S5CRAC1 4 0595851 T REh b i
perenthessh)alrepesd@ged k2oig byrHHuQ MDINQiAY: 1) The eeyupnet MADEAP to impart
< > 4 a Pro_Al ralige Thr .
Pt ol G artihdbn bty ' B g Ny proten
[Eile3) areindlacidSdriol33d (F8¢-7E)WiAIGY AsgteihyiE. 206 Z5tedhindiSiydrophobic
n Val € Val l.ie Val. Ser Thr Ala Thr
ot 61 et Fitap e B i AR v oxea from te
ﬁ;hsizon'lfjrae%hdi pidailoteloytopkismiddcyurbflathdn i6Qeht.a Gy Thr Arg
Thr e a Ser Pr y y.Pro Val He Gn Mt 65 70
75 8OBRPRA AL T BYE2GPHORGEO LR oRarod . Begtem blot
Malysty oF Ifsafds Bod BPpeRohd@BedSaEat AMaBtivaddd flggsw i%ég@#?g@)ws

Thr Cys Gy Ser Ser Asp Leu Tyr Leu
Example 4
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Val Thr Arg His Ala Asp Val He Pro Val Arg Arg Arg

Ay Asp Ser 115 120 125 Arg Gy Ser Leu Leu Ser Pro
wongore2sl e Ser Tyr Leu Lys Gy Ser 130 135 1BOT/A1ISa)05/037499

Gy Gy Pro Leu Leu Cys Pro Ala Ay H's Ala Val

Leu Phe 145 150 155 160 Ala A
Gy Vit Falcaving somple oafrvAg e PP e Ph6e %%O@%e“ﬁﬁ 3M domain-
&‘Iéﬁétedq{@Vmb Lf@éior%%teﬂyeas-f REnidB b Ak gres@it iemiodal Phe

Asp 180 185 1 Asn Ser Ser Pro Pro Ala Vi

THerN iy prpee: iEagilbohPep e svilidhe KYSVTSGoBBSR IS pajueed in

| Pr L T
T e e

(ltqsesviatbd hengin\iz1 SEQ 4D m 8Prly Tae seauarceAYIADRAY t@zglpg@ (15681stance to
0 3R oaall 0la ?8n YafpfFac yl fo‘l (T7f2 W78§396f I'I(Y$ p%t@m NS4b, 3)
PR Vs

ie Ar
Maiho Acigs TAT td i2é1 TI388 Thil 912 yof Eé}V Pm@%llll N,S"ftrhg 12)@ @HQYGB aCId region

270 T S
f;hnée’{() ]é@ib fg’%nozg%dszz@ t%rﬁ6%@ lﬁlts(g 1?@2 ﬁgaty cﬁtéins multiple

ﬁ%ﬁbﬁﬁ@ sﬁmhhn@gl&mkinsw&dmﬂfbﬂ toAs@mdik aytPplasnio @cmlmm in yeast.

?ﬁi A sbibe iy Svb a5 iRipih St (AT b O Esor analyss

sa Qfroftl Soppbi-infRiced Fesr-ifdcyivaied yodad (Sél'dleigS]Z[S). 330 335
Ser Hs Pro Asn lie Qu Gu Val Ala Leu Ser Thr
Emmm Gu 340 345 350 lie Pro Phe Tyr Ay Lys Ala H

e Pr OTﬂeefbu@Nih \&hmble QlebdiBeChon-EBnicaBpEard e @F5tAtig ihi
Leu e Phe Q/s Hﬁnglesgr L§/S oh Sn{casﬁ C@'ES @1 irsice using

MeaGBWj)Symstgmm%a(al‘_sy gefeed %per as%%}méggm ]?‘Ng %ﬂ;{assmg HCV

A eleinfholficifuiuafico Gy 385 390 395 400 Leu Asp
e SR el 0 o
%1\%/ tae/:g %B]sl TJ’%?{;QduéS& W‘\‘|fﬁl )Gaﬁ eﬂ&gssfo%%lfs%gd éﬁ&d@gsa ﬁ&ﬂn protein of

Phe Ser Leu
43 hcateiCH@Y Sgetibypdhe deftved B a(Bﬂ lgor’prgenq'modqrﬁp UE@ tllmr Qpntrol of the

?%% % 1'3I u%@le (éifféﬁfn%{n%%g I(é‘E? D &’IO Zkras descnbed in ]_ﬁg]ample 1. In

ey fMBvig Yetddies, REiYBG’Q/ (HiR ) Tpd BA@BZK%' 4Hfjl )47151ce48@ere injected

ggl?ecuég%:m@g E%%I?géS X@aét A%ﬂvzpe{goané in viRoY as%%}s t%g Be tomducuon of

Ehilg¥pedi@ HhinphddsfesGby LGILO0BI whro ﬁﬁ}ﬁlofrﬂS ﬁlmmdmga lymphocyte

Glu Thr Thr Val  Ar
@rg,hfgétp'pn cell-mediate cy%gtgmét}g cyto%me secre 1on anr(]i pro[ecF & from tumor

challenge. To support these studies, the following yeast strains, cell lines and recombinant
viruses have been generated and maintained:
»  GI-5003: HCV-NS3 protein-expressing yeast strain. GI-5003 expresses full-length
NS3 in which the catalytic domain has been inactivated by a single point mutation.
»  GI-5005-L: GI-5005 yeast strain expressing less than 50 ng HCV-NS3-Core fusion
protein per YU.
»  GI-5005-M: GI-5005 yeast strain expressing approximately 500 ng HCV-NS3-Core
fusion protein per YU
»  GI-5005-H; GI-5005 yeast strain expressing approximately 1400 ng HCV-NS3-
Core fusion protein per YU
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515 520 525 Pro Val Cys G n Asp His Leu Gu Phe Trp
Gu @y Vval Phe Thr Gy 530 535 540 Leu Thr His lie

womcAU®2bi s Phe Leu Ser G n Thr Lys A n Ser GPgTAKSZ005/037499

550 555 560 G u Asn Phe Pro Tyr Leu.val Ala Tyr Gn

Ala Thr Val s Al a Ar 565 570 575 .

Pro BLa-NSa: %w@er@e ek o geil, AP oy afected with
585 ? $I9d1h HWRsEro Thr Leu Hs Gy Pro Thr Pro

Leu Leu 595 600 605 Ay A a % % 4 with
Gwu wap Nss: B_f‘eTuB/TrhipﬂHdsAW d}’mp@mPhFe”Ly@’I 9r°3 staply) tgggected wit
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assay after 5 days in culture. More specifically, spleen cells from C57BL/6 mice that were

injected with 5 YU GI-5005 were placed in individual wells of 96-well U-bottomed tissue
culture plates (400,000 cells/well) and stimulated in vitro with: nothing, mitomycin C-
treated EL4 (10,000 cells/well), mitomycin C-treated ELA4-NS3 (10,000 cells/well), rVV-

NS3 (400,000 pfu/well) or 1VV-Core (400,000 pfu/well). 3HTdR was added on day 5 and
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iglﬂ)llg%%ll%%i ﬁéh%gé&s%ﬂ-%ﬁmﬁté Qve}sé_la_fi%f H?};/(%f?ilc_aﬁlr-tﬁ(illrsﬁﬁigsr 1gr-labeled
Bm dLGiL4CNS(3 Aslis ﬁr ipdiPited. &Y r@gosre'fqﬂ; torhe q@@ptoy\gaﬁge%&tlo based on
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%?{2 c%?% oitF’) Ircg -Ofy ureélrng%g\?'r&ll -Rgg tgg%ed%ﬁtegﬁer@ﬂf spBiitafdods chromium
release values were 19% for EL-4 (Fig. 3A), 40% for EL4-NS3 (Figs. 3A,3B) and 29% for
EL4-NS3 (Fig. 3C).

In the results presented in Fig. 3A, spleen cells derived from GI-5005 immunized

C57BL/6 mice were stimulated in vitro with GI-5005 yeast, at a yeast to spleen cell ratio of
1:3, for 6 days prior to testing on 51Cr-labeled non-transfected EL4 lymphoma cells or on
EI4 cells stably expressing HCV-NS3 (EL4-NS3). The stimulated spleen cells killed ELA-
NS3 targets in a dose-dependent manner. In contrast, significantly less killing was observed
on non-transfected EL4 cells. In addition to providing evidence that immunization with GI-
5005 induced NS3-specific cytotoxic effector cells, these data also indicated that GI-5005
yeast could be used in vitro to re-stimulate NS3-specific cytotoxic effector cells. The
results presented in Fig. 3B provide further confirmation for this finding and show that in

vitro stimulation (IVS) of spleen cells from GI-5005-immunized mice with GI-5005 reveals
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t gaac gagessulaairagatet bbovgaleimonaged thy aacwaizgiont witle GE-6a@yleads to

e E6 AT e Eats CoB 0™ AL St aE Ag el capressing NS3

v al QA0 aadregsitssed BrgHINAC oea ahtigeal gatedpts tagerive stably
483 <210> 8 <211> 160 <212> P <213> Artificial 0>
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dppsfecteumrnrabines FXPSIE SIOF SP1F RIOfEH-Wee NRfrcogssf
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Beiet & 3"beating B Scokemts ools ForerHfceRe @B IS e mignt vaceinia
gnlds \!%hcc%fih% éﬂ'ﬁ@r ﬁfﬂ' @?orvﬁtﬁ&e h6r OSReiBBsed aAPandfid chromium

ys His Met Trp

Asn
anleasewesasoanﬁsom  SenGieps floe BBl miteckatales Py mBynized with

er, 5 OIP 5 é’( T% 'ﬁﬁM? ressifdd ﬁ}{ﬂen IH@V¥NS3 but not
e A s RS Bl

SEerﬁar@l symfﬁlaued@zyww aiofv‘a |da3@ in tfrev presm:e A§ |GI;£§|095 Lé@orﬂ pertlcularly,

Aslpﬁeen cgls/_}lrom E?\LB]/CO romcleotgat Were injected weekly for three weeks with 5 YU GI-

5005 (GI-5005) or 5 YU GI-5003 (GI-5003) were placed in individual wells of 24-well flat-
bottomed tissue culture plates (8 x 10%well) and were stimulated in vitro with GI-5005 (1 x
10%/well) for 5 days. At the end of the IVS culture period, doubling dilutions of the spleen
cell cultures were mixed with ten thousand 51Cr-labeled P815 leukemia cells that had been
infected overnight with recombinant vaccinia virus encoding HCV NS3 (Fig. 4A) or HCV
Core (Fig. 4B). E:T ratio refers to the effector:target cell ratio based on spleen effector cell
concentrations at the start of the IVS culture period. Results are expressed as the average
percent specific lysis +/- S.D. for triplicate samples isolated after 6 hours of co-culture in
96-well V-bottomed plates. Percent spontaneous chromium release values were 21% for
P815-rVV-NS3 and 40% for P815-rVV-Core.

Figs. 4A and 4B shows that GI-5005 induces cytotoxic cells that can kill tumor cells
infected with either r'VV-NS3 (Fig. 4A) or rVV-Core (Fig. 4B) whereas killing induced by
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: C 300 t e e
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%2’%@?%@?%%6? t?@%}natfagﬁ By A6 RPWIRACH A3t KsukQ@htdrgnitibiedrt dL twture and
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accaat, aatt decel s AehGOAN Asa} AbigiAS@RIFRGO= IPN-y; TNF-a =
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§46, i20al 9996 Preailagingogy cygbkingt Bi-61 GM-CHE,tGhtcand TNF-o. It is
L0500, SERCASERE L Ry o
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tggtccccta cggcagegtt ggtggtaget. 1020 .caget get cc.
@ggﬂ%ﬁ@fa@aivagg%%’%éme Hile RS Moy oo BuriE P o g atise shows
(%a%%é%%ggg%g%ﬁr%%?ﬁi’?%? §168 e 000y e ¢ @Aa didj@ees that the innate
response to yeast includes secretion of IL-6, IL-12 and TNF-a, presumably derived from
monocytes and dendritic cells in the population. Similar results were obtained with spleen
cells from naive and immunized BALB/c mice (see Figs. 8 and 11).

(d)  Effect of repeated adminisiration on immune responses induced with GI-
5005

The results presented in Figs. 6, 7 and 8 are from experiments comparing one, two
or three weekly immunizations with GI-5005 conducted in both C57BL/6 and BALB/c
mice. Fig. 6 examines NS3- and Core-specific lymphocyte proliferation, Fig. 7 shows the
induction of NS3- and Core-specific cytotoxic cell activity and Fig. 8 shows cytokine
secretion profiles. Overall, these results indicate that a single injection of GI-5005 induces a

weak response that is significantly enhanced by additional administrations.
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infected with either rVV-NS3 or rVV-Core which increases in proportion to the number of
immunizations.

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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Table 2: Immunization and boosting schedule with GI-5005

Group pl/p|[D|[DP|D|D|D|(DP|D|D|D|D|D D
0 7 | 14121 |28 35| 42|49 |56 (63|70 (77 84 100

PBS control - ~ - - - - - - - - - - - Sacrifice
No boost I I I I I - - - - - Sacrifice
2 month boost I I I I I - - - - - I Sacrifice
Monthly boost 1 1 I I I - - 1 - - - I | Sacrifice
Bi-weekly boost I I I I 1 - 1 - I - | - I | Sacrifice
Weekly boost 1 I 1 I 1 1 I 1 | I I | I | Sacrifice

I = immunization with GI-5005

Fig. 9 shows the results of a lymphocyte proliferation assay performed with spleen
cells derived from the BALB/c mice that received GI-5005 on the immunization schedule
outlined in Table 2. Briefly, spleen cells from BALB/c mice that were immunized with 5

YU GI-5005 on the schedule as described in Table 2 were placed in individual wells of 96-
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Durability of cytokine secretion responses induced with GI-5005

Fig. 13 shows the durability of the cytokine secretion profiles of spleen cells derived
from C57BL/6 and BALB/c mice that received three weekly immunizations with GI-5005
in response to in vitro stimulation with GI-5005 and rVV-NS3. Briefly, spleen cells from
C57BL/6 (Figs. 13A and 13B) 01: BALB/c (Figs. 13C and 13D) mice that received nothing
(Naive) or three weekly immunizations with 5 YU GI-5005 and were rested for five (1
month durability) or nine (2 month durability) weeks prior to sacrifice were placed in
individual wells of 24-well flat-bottomed tissue culture plates (10 x 10%well) and stimulated
in vitro with GI-5005 (1 x 107/well) or rVV-NS3 (1 x 10 pfu/well). Cell-free supernatants
were collected at 48 hours (IVS w/ GI-5005) or 120 hours (IVS w/ rVV-NS3) after
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Gt Af gomp TSESITPNG 75° mdéctg!é‘r ol (T, YEEY TppEen™s e
besti}gné%ﬁ E\/‘ﬁi 5@65 HT{]l"AfOJ RE/YE, 0,052 (hiBink/a! toﬁBQroEe&f; §86005-M (500
hr Thr Leu Pro Ala Leu

Gg/w,e(mowa 62 50506 Q060 BrokE) FHCEHSASA<H] a@vﬂi <0.001 ng
glé)ECITL/a g t%ap p@é 1n).|_%}1101£>?§ of%x)eé %Léglglequ)ﬁLﬁkﬂmgc;eg(}g% \5@(& immunized
s2dly with the Yfiree z&&sentmzmbﬂ]mmm@g‘w threq dosss, 0<1221on 10 YU.
g% é%@srr@;%% Iag ?‘g‘%{} éia i a?ter RE Qi v@ee%ggﬁfe%’&lt and4R089Pspledn cells were
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gac aa?nalgi(écﬂag L Egl egg gortn%egl%u%?z%d %n%Qe, pooled by group, were placed into
IVS separately with each of the three different GI1-5005 Tarmogen™s, Cell-mediated
cytotoxic activity of the IVS cultures was assessed on H-2%-bearing P815 cells stably
expressing HCV NS3. Briefly, spleen cells from BALB/c mice that received three weekly
injections of 0.1, 1 or 10 YU of either GI-5005-H (Figs. 14A-14C), GI-5005-M (Figs. 14D-
14F) or GI-5000-L (Figs. 14G-141) were placed in individual wells of 24-well flat-bottomed
tissue culture plates (10 x 10° spleen cells/well) and stimulated in vitro (IVS) with the
indicated GI-5005 Tarmogen™ (2 x 10° yeast cells/well) for 5 days. At the end of the IVS
culture period, doubling dilutions of the spleen cell cultures were mixed with ten thousand
51Cy-labeled P815-NS3 leukemia cells. B:T ratio refers to the effector:target cell ratio based
on spleen effector cell concentrations at the start of the IVS culture period. Results are
expressed as the average percent specific lysis 4/- S.D. for triplicate samples isolated after 6

hours of co-culture in 96-well, V-bottomed plates. Percent spontaneous SICr release was

63



10

15

20

25

30

atcgtgtcaa ctgctaccca aaccttcctg gcaacgtgca tcaat ggggt
at gctggact 180 gtctaccacg gggccggaac gaggaccatc

wgeatomaersa agggtcctgt catccagatg 240 tat accaaPQT/US2005/037499

t ggaccaaga ccttgtgggc tggcccgetc ctcaaggttc ccgctcattg

300 acaccctgta cctgecggctc ctcggacctt, tacctgqt

B GRSy Al Rt § V36 (e ot b i g ge i disure refer to the
1, A0GRe8E05003A:6d ff ilhfnuGdftmC U6 date dhdv Cledratdseél@Pponses based on a
tt gaaaggct ccgctggggg tccgetgttg tgececccge acacgccgt
single puaNEier; §90 39S AN HGYTomIEeR REing SHBECGE e Farmigen™ms
@%@9&%&&%%&9&?&‘@9&%@9@%&%&9 RGhlihAtEeRsigcggBgaasn from

ctagggacaa ccatgagatc cccggtgttc acggacaact
thetdeth poeaodedigdagytlccc 600 cagagcettcc aggt ggccca

cetg C@é gl%t shpWs ARG .PHUH Laagad in%%ﬁ%ty%aﬁggeciﬁc antigens Vvs.

ccggcetgegt acgcagccca gggctacaag gtgttggtgdgc tcaacccctc
GU-CSB sgeaedDleponettg HEO NS -sppcdictanazena Sgeciestly, spleen cells from

GG Gal tgatcctaa tatca L , _
BAIET AR [ ENEELRE L PhaRARAE S, JTD300 wip) ofter o
8465-gcEUACEA g QAFOOSM aBig. 49B) 9ct@laitogde dFigatlda) were placed in

tttgtgacg ccactcc, 900 at acca C c

g@i@\@g{aﬁﬁﬁﬁs (gtf:%g-wg]i lﬂflbb%glg;é%%& é;gg oe tpgagésg@ gtxg%dé spleen cells/well)
e e P e
Gishgaipeevebs col Fegpreaagye rarec ot fo2aRBBG w c-s00s)or
B e CBeat t g et e e e
é@gmgg@}g]tg@@sgt @W? 1126956%%}65%16@*% dl?di%?egﬁ@ga@cigduction of IL-6-

g?&gatgl%%gﬁscis QRphb A lohhd mBkuEt 608 megaIrgE that fre hiddfor immunization
g

ggct ttaaccggcga cttcgactct gfgatagact. gcaacacgtg o
tbgt is aclepangert 32 @eaféragmt@fdﬂ@\g fptigss bEing 5@5&%‘6‘%@&?‘? ? rmoget™™. In
gélgt%{s{ 43920 R8T S?Gaﬁtse&&ﬁ‘%c@ﬁg@éF i%.?tl%gerﬂeﬁtg)tnq;o@l? riteria. Based on

¢aacg ccggggcagg act ggcaggg ggaagccagg cat ct at aga
1deldhtd pmm@gdmfigsgg@g@a@c@mmgmég g@@ nglﬁgs@qndggi@tn/YU or 0.008 ng

cgt ccgt cct, ct gt gaqgt - :
Gifg g S e Ao SR OASRERR. PEGL A5G
go@hpled ga acaccccggg gcttcccgtg tgccaggacc atcttgaatt

ttggga 1620 gtctttac ct.cactc Co )
cactt tTg% g‘i 108"612:%@%@&’ asthﬁgg gg‘g@énd%“ Y %aéﬁxa%ogfﬁg%{u??scm e Ifsmg the
D Bt o St o © 7o conte s o

t t aaaBEeRIEC ABLIB A%y @@mitg dec‘gthYg%S%?{‘ Prg g}eéatpggagglmst HCV is not
aLhABUC Ut pdtdnf d0RA0E RABIGEL ftecHat gud Grepy 136last HCV antigen-
at caccaaat  acat cat gac atgcat %t c9 ?&igs t gg aggtcgtcac
Jregungtomgts i1 9920 ioderansigis te ged¥ of BG ésgct gctctg

gccge gzti)at t G3S0091ARRS pABIGLOHGHRiL] 8 GNS 3eRBtBaig tumor cells
gcaggat'tgt cttgtccggg aagccggcaa ttatacctga cag%%,agig&_soos I
2040 dihe teapwimgntsadaseiatpdtahavey sapepaEyadie Henwesy

a@% 796 U P BARBIIAUEA An%okEs) 1996RIIAL FCinfebitil SRGL-8005 yeast elicited
gticaagcag aaggccctcg gcctcctgea (%accgcgt cc 2160 for fhr
cgoeethgdanmiigt BALBAT micscvere tigjeded supaviaraqusly Pgen g aueskiior three

cga tC t O g L( 1 t T™ Xpresses
GH AT a0t 26T Pyt a0 6P R AR PbOgR R0 oG that exp
ceiy HUNANS3 gugtatyotith § §EHChg0Ha(a Tumgegll exproswi ¢ ghydated Ras
2340, cc C agtgca at aac, c : ot
P LF ARG GUULe 2000 B TRk ERR Fpfhmmunizaton, the
CRt@t Wb6 Challaed Gatt aughgoaggdajeant gatggaeg A2y cuegcepls stably
cactgccata 24 60 ctcagcagcc tcactgtaac ccagctcctg
aggcgact gc at cagtggat aagctcggag 2520 tgtaccactc

catgctag 2538 <210> 16 <211> 845 <212> PRT <213>

Artificial <220> <223> reconbi nant fusion protein

<400> 16 Met Ala Asp Qu Ala Pro Ala Pro lie Thr Ala

Tyr Ala Gn G@n Thr 1 5 10 15 Arg Gy Leu Leu Ay Cys
lie lie Thr Ser Leu Thr Gy Arg Asp Lys




10

15

20

25

30

20 25 30 Asn Gdn Val u Gy GQu Val Gn He Val Ser
Thr Ala Thr A n Thr 35 40 45 Phe Leu Ala Thr Cys H e

womeBHy2¥al Cys Trp Thr Val Tyr His Ay 50 55P60/UAR@S/037499

Gy Thr Arg Thr He Ala Ser Pro Lys Gy Pro Val H e

7 u
\%ﬁﬁsﬂg@t&d _?};Eith %ngSIX‘Igg (%?(?) Ng@% %ﬂlo}/@lﬂu@%gggsgsﬁirfédl'% day 21 after

LLallengE- ﬁh% detp preppptedoipsFigy 16 @@rw Bl thagyicd dat Wene lmgmmzed with a

1%3&%”‘" eg&)r\:(?sﬁn ﬁCVANg3 ?inﬁg%gGﬁ@)Sv&l GESSO%;\I?er%/grotected from

Lc@glleg;gg “pﬁhoAN-g{Sbrtlgnqq agliSevheTaps nilﬁajlrm;lsmﬁdymﬂe nothid@ or with GI-
Pro
Ajlfl@? \:lvlﬁe?e fgtl)t;‘ Iféesﬁlts%éf %{%SSLE‘EE %\g %%ﬂ or Voﬁluge % s @a hese results
chew That @l-§003 pdudes dodea ahy slnt@gea-dégéndéﬁtpurﬁ’lnﬁle He@ogﬁﬁ that protect
| A G u n Leu Thr Met Arg Ser
%‘Zlge @Z’?‘ Sg‘{‘é""#k‘m}s‘% C"’l%ssﬁép%%ng%@é% 12-pct . ST25 . txt
Asn SghisSgperRnant Rzlas) refbated/ml CBIL/6Gnite $R4t vs%ﬂ@mﬁc&d%eldy for three
Week%g}th%CﬁUSO@g an gl?alléﬁ)%dz}agen ags Bl Feagirowijliélg;{)%%phoma cells
/Hljacté:ﬂ Nsubtytaneptisliy s Biadflyl-easxsul/6 L@diceAS(rS gléf) %ﬁﬁp)vgdrere injected
Ala 225 2 35 240 Thr Leu Gy
Subevafor ity 5 T Yeoka mithai R (Nas) o5 bith SaYAGH5005. Mice
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%sc’zﬁgltro s and place e cultu C ning t tibiotic
ELA-NS3, the mammalian expression vector encoding HCV NS3 also contains a neomycin
resistance gene that allows transfectants to grow in the presence of the neomycin analog
(4.18, thereby maintaining stable expression of HCV NS3. Whereas EL4-NS3 tumor cells
excised from naive mice grew out in the presence of G4.18, tumors from the GI-5005-
immunized mice did not. This observation suggests that there was immunological pressure
to eliminate expression of the transfected antigen. These observations indicate that GI-5005
induces protective immune responses in vivo against challenge with syngeneic tumor cells
expressing NS3.
(b)  Immune responses in “protected” mice

The availability of “protected” mice that had rejected syngeneic tumor cells

expressing HCV NS3 provided the opportunity to examine antigen-specific immune
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H s Qu Val lie Thr
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(c) GI-5005 stimulates cgitoit:)orxzc e%lectm cell activity in spleen cells isolated
from naive tumor-bearing mice

The results presented above suggest that exposure of GI-5005 mice to a secondary
source of HCV antigen, namely tumor cells expressing HCV NS3, results in a boosting
effect as evidenced by enhanced proliferative and cytotoxic effector cell responses. In order
to determine if GI-5005 yeast could further stimulate T cell activity from antigen-bearing
mice, thus mimicking T cell activation in chronic HCV-infected patients, naive C57BL/6
mice were injected subcutaneously with EL4-NS3 tumor cells. After 3 weeks, when tumor
volumes reached approximately 2500 mm’, the mice were sacrificed and spleen cells were

incubated with either vector control (GI-1001) or GI-5005 yeast. Cytotoxic effector cell

activity against r'VV-NS3 infected EL4 target cells was assessed six days after initiation of
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edose volpmp 0f T MI2BOuPR BGhiBeen RingecAtipe WPeaks (dnsingan Diys 1@3,U5, 22, 29,
qéf 49;590, (?79 6f,‘r7q, % u85V=ianld Eﬁ?f fo}@\!ved by specified recovery/necropsy intervals
(Table 3). The dose levels were selected on the basis of available data from previous
studies. The subcutaneous route is the intended route of administration of this test article in
humans. The interim report as summarized below. Three treatment groups (Groups 2 to 4)
of five male and five female New Zealand White rabbits were administered the test article at
respective dose levels of 1, 10 and 100 Yeast Units (YU). A control group (Group 1) of five
animals/sex received the vehicle, sterile phosphate buffered saline (PBS). The test article or
vehicle was administered once on Days 1, 8, 15, 22, and 29. Additionally, three treatment
groups (Groups 6 to 8) of five animals/sex/group (low and middle dose groups) and ten
animals/sex/group (high dose group) were administered the test article at respective dose

levels of 1, 10 and 100 YU. A control group (Group 5) of ten animals/sex received the
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Asp Leu Leu Glu Asp Ser Val Thr Pro lie Asp Thr Thr

| ﬁ g%gl %%%a wer Ivlsbsexa‘e("fl fcz&%aor@égy %%’taggrg irﬁ){;%, %/dzav%q%)ﬂity of food
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TR R TR
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W?Odaaﬁlpb}s gversy sollesisd (o 2L pirrving @nimnaly aresi@sg ae@d f@gs postdose for

RRm antibody analysis and for animals in Groups 1 to 4 at the Day 31 necropsy for serum
antibody analysis. At the Day 31, Day 97 and Day 120 necropsies, all animals in the
appropriate groups were euthanized and complete macroscopic and microscopic
examinations were conducted, along with protocol-designated organ weight measurements.

No treatment-related effects on survival, clinical findings, food consumption,
ophthalmology, or organ weights were observed. Microscopically, treatment-related
changes were observed at the injection sites of both sexes at all dose levels, and included
fibrosis, subacute inflammation, and necrosis. In addition, findings of granulomatous
inflammation were also noted in some but not all of the injection sites. The incidence and
severity of these findings were generally dose related. Granulocytic hyperplasia in the bone

marrow of females at 1 YU and both sexes at 10 and 100 YU, and follicular lymphoid
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inflammatory response.

To demonstrate the immunogenicity of GI-5005 in the rabbit toxicity study, and
therefore immuno-toxicologic relevance of the study, a lymphocyte proliferation assay was
performed. While there are no standardized methods for assaying lymphocyte proliferation
in rabbits, a non-optimized assay of lymphocyte proliferation in response to yeast proteins
was performed using lymphocytes isolated from ileocecocolic and axillary lymph nodes
harvested two days after the fifth immunization (Day 31). Lymph node cell suspensions
from individual rabbits were placed in tissue culture in 96-well U-bottomed plates (4 x 10°

per well) with the indicated number of heat-killed GI-5005 yeast cells. Lymphocyte
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LZBDecbabatvadCie @@gmtsatoamlea&gggtfemle rapbitt lgmplangde cells could be
gatat at aact 1320 cccctacggc agcgttggtg
et fPreeRa Tl RS U S ot ggaca 1380

tg at C gﬁlt Gdyhg ﬁhlee@qﬁnﬁﬁmwa@hﬂ@sts@g(mmmmmd od adtédt ahd titer anti-

o g%{agzg;%g:gs é%?v%ggg(:g gétﬂ‘%g%%l &?tlcrg@tag ég%aps 1-4) that were

g@t@tg& GRHE GICAP8GS &0 9f MPAGEQAY 19g2-00TOTEE 6lith sa@Ples agatiged were
60 ccaa Cagaa cat ccaact g at caacacca acggcagt t

phtainedcamadavafoprtggde dhe TodiegaRctgcoh By AR {tf the fifth weekly
?‘@%&go(ﬁg 96 raggﬂstcﬂ ) A@@'Acﬁttm%to@'l%Q #9f 3g88at thd @8Qation of the study

aactcttc aggct ct gagag a_cca ctgccg@acgccttacc
dAthle ¢y clccon7an gglgms @@g gecm Gl-6 85t showed eleaieyASCA titers after
93395 ‘%%{i ?9{?19 %Q{l? g SREAA G Godverd 801189 GAR BRGEL fess than 1:10,000,
t°CCaagace g-tgcccgcaaa gagcgtgtgt ggéccggt at
18600 dbﬂegmsnomwffecbwgbmdgt ggt ggt gg gaacgaccga

Cﬁ “ag Qq’g'g:m?l‘c Ct Ch]ilgozl}(l) C%.g 969&&59%1&[)9 g units in sera of
Jeaats gﬁ“}!‘P% T ggl&e preé ?d%a I-gglgsg s$a %gétudg 962003

caccCaa

t QCCWM“—G%WW% 488 EFC R iean ASCA
acaqqgftgct ctgecccact gattqmgh&@l 110G QSRR A5 Cfnits (day 29)

ggaggccaca tactcttgygt gcyggctccgyg tcectggatt agacccaggt
2160 pggatrggtcga ctacccogtat aggcitiggc act-atcctitg 6-+/-8
tacgatcaat tacaccatat 2220 tcaaagtciag gatgtacgtg

ggadgigowdl @dcacaggct ggaagcdget t gcaactida 2’8084+743

cgcodddeyaloadhct gt gat ct qaaaddch rmdnréfﬁﬁf(% cg
CCgt fQ‘IrspQ&w@’-(Eb_t_g,t_gga,ggag_agféernnn a L9f+2'rli_7tr\r 165 +/-

ot
u s s g‘- A~ A% \I\.u‘-
FaWaSray N e a+

Ot G e e aar tGieeRs 24POHEgeaet ot 3 s
ccacetif %"11}500lii s ST 0ot aflaind Eothhifid 3P0 OsHEGH tunits when
2460 Ggag £G¢ sugdebiin ﬁlg%&n 94l &RBd09 In 3-8 AECH it value of less than
t Ct cCt39b WhulClepr&t@ 6 tifeior 252BanClAIQEIC B CEHEE dag tG tST isGsBown in the following
tgcttgibgpga tgatgttact catatcccaa gcggaggcgg 2580

ctttggagaa cctcgtaata ctcaatgcag catccctggc cgggacgcac

ggt ct tPHegires2hebf FHIV-DSBegtd Girt-cpdcficgrerunt efibgdiggproduced in rabbits

crandiaar gea o uriRR Lo L SBLRATR: shthy s E] BEHE D ot the o000

2’71&&10@6\? aC@eﬁC tlu@xgm@algz geamagtge Olgengetrn daotgbupdigsipg o gain a better

f lg{dtp%g;ééltg Og 06 @n}%&%&trtﬁg)g?%c Ergig\geélg%%&gtctgg %aterologous protein

28R irsaan g TR0 gen®™ 2 No- HEV -sp&bifad dntib6dies)n&€ dBeted in sera obtained
gaagcgcaac tgcacgtgtg ggttcccegc ctcaacgtcc 2940

0gggggggcg cgatgeccgtc atcttactca tgtgtgtagt acacccgacc
ctggtatttg 3000 acatcaccaa actactcctg gccatcttcg
gacccctttg gattcttcaa gccagtttgc 3060 ttaaagtccc
ctacttcgtg cgcgttcaag gccttctccg gatctgcgcg ctagcgcgga
3120 agatagccgg aggtcattac gtgcaaatgg ccatcatcaa
gt t aggggcg cttactggca 3180 cctatgtgta taaccatctc
acccctcttc gagactgggc gcacaacggc ctgcgagatc 3240
tggccgtggc tgtggaacca gtcgttttct cccgaatgga gaccaagct c

. NN N PN - I e

"'(')
ISD

faVal
3\.’
-I- 4

b D
)r-l-

2‘&2

:



cgaggaccat cgcatcaccc aagggtcctg tcatccagat gtataccaat
gt ggaccaag 3660 accttgtggg ctggcccgct cctcaaggtt

woeempmuerst ggcaccctgc acctgcggct 3720 cct cggaect/usS2005/037499
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ttacct ggt c acgaggcacg ccgatgtcat tcccgtgcgc cggcgaggtg
3780 atagcagggg tagcctgctt tcgccccggce.ccatttceta . .
EomyHeREAl PEOE HoYE kN JE CRE G Rt Sesfg specifically with
933GA8 ¢orTrbRAY Gt Al dietRIN 95 6:H GamBIE Ir8R FCHO 1896 abbits at Day 31
gt ggagt ggc taa cggtg actttatcc ctgtggagaa cctaqggaca
aBoargdyag 5396kl decyof 400 YAAEEGARRA0d1IB SpruipL fageplcs” from 1 of 3
GRIGAILIRE 166A96E gﬁ)ug.a%t ﬁ@?l%tf)eéﬁg An@Ried GArd Betected in serum
tcccaccggc agcggt aaga gcaccaagg cccgﬂgtgc tacgcagccc
4@8flen fugc thackS ggtighiygogpe icdaicdbet iy gealyéy ghows that a dose-
acqct £t cat gt.ce c
R
pi@eia agarmed dh dElEHIOA coctws as ot syt gt avlputanedus tagoduysitagige of this
t%%}ﬁﬁﬁ, ap gaggtgctta tgacataata atttgtgacg
g%gﬁ Bct ¥ 2% §gat gcc acat ccatct 4320 tgggcat cgg '
cact giree beligaeeRay dag aah Bt dygdigicaigetiaderyt apd giresg tossregion data
4380 ccactgctac cgctc c l.ccgtcac t.gtcccatcc . . . .
R CGH e A OELE A A 1S Ol THE Pl e A administrations of
GSIC300t hadde USSR DY ¢! AY andd 00 YIr@athlghghlemargebbds Al not result in any
ggggaagaca tctcatcttc tgccattcaa a agt g cgacgagct .
OB gemiseBict g PEYER FoBgE At ERe T MR AEes © ocal sit
e AGEOGHY tHeGhligaO bk tebal Gohe Al ARRO rdgat CHgRE@r, in the 100 YU
cgatgttgtc gtcgtgtcga ccgatgctct catgactgge tttaccggeg . .
4BSOZALR MOTaIEee SROBRMaipae CgsRatibett: af fewamy were observed m the
g@%&%&cﬁétm&c&i{%ﬁ@ Gl bishyAABs AL & bRAG ldobA GifdirdpOttkct in the clinical

aaccacgc tcccccagga tgctgtctcc aggactcaac )

4800 39TSorsehapegionl ST whibis oy ggbell gt dglgeagple. Treetment-
(Crodesan ! @6pitP&nts, and i
SRR TS0 S, s
gg eloptiic tiluebSde glgt absgagd twithatbeorsepng sgeryiac geaerdly dose related for

30054320 RE5BLEGEL M ARERERESRRARD BREARECER o ion o

5Qdfent at agat gc ccactttcta tcccagacaa agcagagtgg

oo gy b ageutts bR AP 08 G BAGRE Bt iniected with oL
t o0 oAb EntN bGRk GEERictS th@ RtE s Ghotvaicat geptgatasle®d deaths and

ctgctataca 5220 gactgggcgc tgttcagaat gaagtcaccc . .
VB e alerita hein dun 480 (A0 3V o5 DY Al n consistent with
g&%éﬁé@-@ﬁeghy%@ﬂgﬁs@t%@aatciﬁ@Qﬁélfb‘i?tiﬁe@ﬁilgﬁlt HPréxigeelygsBt efcanimals.
5340 tggctgctct ggccgcgtat tgcctgtcaa caggct gecgt "
glpiastior sitegreaetvA s clgm?n! do QSgBP@t 1y ghay &5@6@&@@% more sensitive to
alik At aG6L In@GRYAIR Feed ScbIARF ROgQBMIHCEARBorR4e&lting from group
agat ggaaga gtgctctcag cacttaccgt acatcgagca agggat gatg
chaging gegditi®BR 0Na gethera ages clisied) gewerealifige OF cadvgiee reactions were
aggcg,&gtc ccgccatgca gaggttatca 5580 cccctgct gt

cE®§actaac tggcagaaac tcgaggtctt ttgggcgaag cacat gt gga
5®4kle 81 t t caSwamaryoimfeay stadiesperfaggegdgvige 61-0¢xharmogen™s and
gpt@egp&gt aaccccgcca 5700 ttgcttcatt gatggetttt

acagctgccqg tcaccagccc act :
tcctctﬁ@@%“ﬁatattg@ﬁﬁﬁ@gé?@&@?ﬁg ctgcccaget cgccgecccce
ggt gc¢ g%ét"asé%?s%gmgﬁ Gt & U S or I SR L Ure bloR RS liFGH heat-inactivated
ccgccatcgy cagcgttgga cCt Gago0Ra08k tR@@utdncdut @t. YUY adverse effects
cattcttgca gggtatggcg cdyee edetaeergdgagiiection sigl @thaiattcemion of
5940 agat cat gag cggt gaggindld pewtiastessig epactigityacted ig gproximately 5%
caatctgctg cccgccatcc 6000 tctpgcctgg agcccttgta

gt cggt gt gg tctgcgcagc aatactgcgc cggcacgttg 6060
gcccgggcga gggggcagt g caat ggat ga accggctaat agccttcgcc
tcccggggga 6120 accatgtttc ccccacgcac tacgtgccgg
agagcgat gc agccgcccgc gtcactgcca 6180 tactcagcag
cctcactgta acccagctcc tgaggcgact gcatcagtgg ataagctcgg
6240 agtgtaccac tccatgctcc ggttcctggc taagggacat

ct gggact gg at atgcgagg 6300 tgctgagcga ctttaagacc

t ggct gaaag ccaagctcat gccacaactg cctgggattc 6360

4 4 " a o o " a




ct gacaat ct taaatgcccg tgccagatcc catcgcccga atttttcaca
gaattggacg 672039' 23- 12-pct . ST25 .txt gggtgcgcct

wacamagglst gcgccccctt gcaagccctt getgcgggag gRgUiua@san37499
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6780 tcagagtagg actccacgag tacccggt gg ggtcgcaatt

NAOLa-f—a oA A N et nnecent ﬂf\f\ﬂ f\f\

acctt gegag—ccegaacegg—68 f’CS‘TB’E?Gmﬁe an’dnoﬁé vebeenobserved
atgct ¢actg atccctdeca t abaaGadGang gsggm

ggagaa@g&peg@@@@gaqggmsfﬁ@@@qqmga;Eﬁ%@gagaﬁfaﬁagﬁgaﬂﬁﬁya“
agccagetdygt 6960 cggct ccali@e le@lseiagymd 1@CHU t§ 6:al€ 6ifd female rabbits
ccaactat ga ctcccctigac gc¢didag oes@tarxam@@artnafgagg@bzaaty Adverse
cctcct gt gg aggcagdaga t géraeionearalivited toarild &gep %ﬁtf giagivesly
7080 agaacaaagt ggtgatt( fegi“@“cicflﬁé'i“{yéﬂmﬂf feleged thyyfeatment reg‘men

annt Nr\nﬂnn

g9cags w&yaﬂ%ﬁ&ubwwté Tﬁ’e ARy 57y chﬂl%a‘i’ OGS gross
attct ) G agtctcgoag al bgsaeeeaeka S ConbiGntwal th Q ngs from the 31
tctgggecgeg gecggagtac ad@@%&ﬁﬁgﬁo abﬁ@h@%@&%&ttﬂgﬁﬁﬁﬁag
cctgactacg 7260 agccacct gtangotrdaiiigiies vgelbagde todeal site reactions

cacct ¢cacg gt cccct|cct gt é‘eﬂlm‘%@nww@ve‘m aé%erelated

gcgt acggt g gtcctcdccg aa gicalgnplys
7380 {tgccaccaa aagttttq@'i g ug: ndmcref?;ulﬁts’

tacgggcgac aatacgdcaa 744lvuhtafuevet egﬁo&é&&&i%f?ﬁl L onset and
tctggctgcc cccccgdctc cqa@gw@ﬁ@uidbeetraitéd%ﬂbotﬁéfﬁ&s
ccatgccccc cctggagggg gagcct gggg at ccggat ct cagcgacggg
tcatg a 7560 c t cagt ag. t ggggccgac acggaagat
t cgt g?%e? @u‘étca%% Ebefl F PR g #eBePRYu @ geraagby reference in ts
cgitg@g.cccg tgcgctgcgg aagaacaaaa actgcccatc aacgcact ga
7680 gcaactcgtt gctacgccat cacaatctgg tgtattccac

cacttcacgc agtgcttgcc 7740 aaaggcagaa gaaagtcaca

tRigRe@gac tgcaagttct ggacagccat taccaggacg 7800

tgct caagga ggt caaagca gcggcgt caa aagtgaaggc taacttgcta

t ccgt agagg Kigsowaeigdt Hgeadogyct2d 4e93:6¢1-6¢acat t cag
ccaaatx;caaTghd émcngmggggmaﬁ%ﬂ%@ acgtccgttg

ccat goaga yaagees IhaghG6 195£¢80dt 99 aaagaccttc
7980 t4ggaa ‘f‘}l%ti @% g%c atcatggc
caagaacgag%%¥ gggggt

cgt aage cag%%?@ﬁé&?lé@g@g& (1§28} g‘ﬁ g 8100

t gcgcdt gt g Kegagetay ahon Intae Meddd g (WO PPt klag caagcet cccce

ct ggccgt gaMulieéh dtapdEirgci3q1eqepoatd ¢ caat act cac

caggagagceg oG digRak he ﬁi@%g gg 279,60t ggaagt c

caagaggacc .C ttgactcca
8280 igggt cg i%%igg ! é%ég%ﬁ tta
ccaat gt gt S§&; SPR2AG gccatc

aagt cddt caAcmgtaga@gdt ng_&lgzgtgbgzog@)cﬁdt&it ta 8400

ccaat ticaag S8ag 69 aeaaanhdl ¢ gatcartMaytiafe! G2 GYSHLYRITQJIC

gt act gacaa y34Q8, et ng,%ﬂﬁ“%u&ya@%ﬁ QElnehiGt b8 ﬁ%g%@carcmogenems by

@%?%%%ﬁ@%m C%‘?% q&agilﬁqgggg) i?%g ggctcca
25%8&2181399 ISR CE LB %ﬁfgt&a%ﬁf&%émé}gg%?g?: Sdaaid' 9 (1999):

oeffgyct at g accaggt act 86403923-12-pct . ST25 . txt
ccgcccaasccc Saggagect. pmm&aaam&gb@mwgagtﬁlglg&gct tata
acat cglggct S&%QQet%@tN&%&g’ﬁ 2%13)9&%%990 cacgacggcg
Ct ggagggad; gai éﬁt %%nc%‘g Resfe‘a%ﬁ%ﬁgi&qg R4 S ctacaac

ccceccetcgeg.a aca IcCt ccagtcaatt
8820 détgg Haﬁ te Ditash oA 2O%R tYPag%&g%seé aa@amtbﬁr@peutw product for
g@@@fa@@@@@tma@ msgafegfaorﬁs A ErMeetingt March gy £0€3, €hicago, IL
at agccaggg Mudndeltj et 41Q dodraid @@ Elepdtdlo@edit (OYHBE-78940
tctacggagc th:éla%lﬁﬂaléi‘ﬁgél%E&@Qoi I83RL[H3 L ccaat catt
caaagact cc 9000 atggcctcag cgcattttca ctccacagtt
actctccagg tgaaat caat agggtgggsg 9060 catgcctcag
aaaacttggg gtcccgccct tgcgagcttg gagacaccgg gcccggagcg
9120 tccgcgctag gcttctgtcc agaggaggca gggct gccat

at gt ggcaag tacctcttca 9180 actgggcagt aagaacaaag

ct caaactca ccccaataac ggccgctggc cggctggact 9240
tgtccggttg gttcacggct ggctacagcg ggggagacat ttatcacagc
gtgtctcatg 9300 cccggcceccg ctggttctgg ttttgcectac
tcctgctcgce tgcaggggta ggcatctacc 9360 tcctccccaa
ccgatgaagg tt ggggt aaa cact ccggcc tcttaagcca tttcct gttt

AN L L L o4 L L A AL A A AL A 444444444 a A A A A A L 4 4 4L aa




<212> PRT <213> Hepatitis C virus <400> 20 Met Ser Thr
Asn Pro Lys Pro A n Arg Lys Thr Lys Arg Asn Thr Asn 1

wo 201/04928rg Arg Pro G n Asp Val Lys Phe Pro GPgT/@®IS005/037499
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Gy Gnlie Val Gy 20,25 30 Ay Val Tyr Leu Leu Pro

Arg Pro Arg Leu GI Val Arg Ala 35 .40 45 Thr

Arg Ly73 Thia%ran Ty, Nege und Jppalof Medignen4y (20Q) 1:41-52.

G n Praz. 50 GkoaOetlal. eSdienoe Maq;r RipertAdg (2&0@) Pro Gu Gy

Arg Thrs Tr Wer@ll@aﬂl Rao 1nb573709909:18G. Tyr Pro Trp

A '&1 SiHe Shitndst (Hpkiliefta Phibdtding gﬁo(ﬁy'ézz) 1645-

85%53923 U - Pro AT g

S? Pro Ser Tr @y Pro Thr Asp Pro 100 105 110
NM%@@%%%JA@W%@O@)?OW&-Val lie Asp Thr

Leu Thl6 Cy Falbkball, 20t MRE 1GLP5PIE9-8B.a Asp Leu Met Ay

Tyr |i®. PrKikeui &al., Iat. ymﬂuaod?amdcsuzlﬁm;wmllﬁsm@ y

Ay AR Al a,M o Ridblo Nrntild 4 0 6%' Og\rb-ngal Leu

GI u Ase% 143) cé‘\.\antag%—@rm@ﬁéssé’é‘r fﬁeqeri%)gmf7%eniﬁgoﬁ% in yeast. In

ngt% é?n&arlaerwéu Panrimey and Erachce- Tnil- (glans: gndaCa Scéyraik, editors.”

AdleTliss I8ew Yoek (1996)BRH-1921 Arg Asn Ser Ser Gy Leu
Tyr H 3. ValUunibhilAgar. ASnfwnl. B (2009p1 20017285 Asn Ser

Ser lig Va'OZTﬁ»éky Gl Ao PRSP SO B o A%i@@o@ 1%78'61[3771

Pro 2 21 220 al

Asn SRt %%5@0%@52@ e A a vl
Thr Pr%q’ ThrMWlé 1tQx] f aly R{ROBYI4YYD. ey Pro Thr
Thr 24%. 2502288 Glah, 1. Exp.Aded. AP H(200H):110&1pED Leu Leu

Val d35. SerHubhgetlr Sdienee Q98 (20Q):2B687A70 Ser Al a Leu
Tyr Vadg, G)Sa’eﬁ@in&?é{a A1l Y 35|O6B|P§ Leu Val Gy
275 2897 %%Qa ek; H s

Trp Thr 'Thr . ) '

Tyr Pri¥- Q yeatjesangpsSavofaingn e Zé(f%? )§%§842
310 31%. 32(Beh®pHmn¢¢étet%MA@quﬂ@sMr96( ):AB 134,
Al a Led. ValDexdto dilah, brd EpaleniB@08 @A32)L6S50-a56u Arg i e
521 g 39541 'S"ZQOMS&SMEM @Qtrd\éﬁferc#lé;ﬁ' 18b 12%2617 H's 340
¢ &3 %'a%ﬁ) Prgétai T fRmmbs E&Pel 1&’_7 ?\g)éé?g%gbgﬁ

Al a Ly Val Popten %M%?J—%ﬁo %‘ val

Asp Al Q (Wherter 31725 Bpg Natl Acad Sc1USA 100 (2003):2766-2770.

While various embodiments of the present invention have been described in detail, it
is apparent that modifications and adaptations of those embodiments will occur to those
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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Thr H's Val Thr Gy Gy Asn Ala Gy Arg Thr Thr Al a
Gy Leu Val 385 390 395 400 Gy Leu Leu Thr Pro Ay

wéheosloge26l n Asn lie Gn Leu lie Asn Thr 405 4pOTASZ005/037499

Asn Gy Ser Trp His Iie Asn Ser Thr Ala Leu Asn Cys
AbhaGh Clsseed 420 425 430 Leu Asn Thr Ay Trp Leu Al a
Ay Leu Phe Tyr. G n H's Lys Phe Asn 435 440 445 Ser
Ser GY oy WeENGFmpEsggLeu Thr Ser Cys Arg Arg Leu
Thr Asp 45@Q) 455a§‘&1@t\PH{%1eALI?dGH Gy Trp Ay Pro lie
Ser Tyr Al a Asn Ay Leu 465 470 475 480 Asp
Gu Arg Pr& Tyra VTlfﬂEiOHlpsotéﬁy tthaPiisoreByrobidarly Rixpre€3¢8 by the yeast

Gy |ienidRd 9 AIaL r Va
Pro Val - ﬁ ﬂfé9lgcgh§m¥ﬁrp g §1§ e é%ﬁ%assi@o% %fm HCV NS3
Val V@FOt@SSIthﬂ tordirleadisopoiiign &em}mv Chtezsefiiccelhr  Tyr

Ser 515 52 a. Asn As Asp Val Phe
Val L(]ez U Asﬁhefé%‘% ot %%mélr Sherse the B{é% Bgoieen lagky the catalytic
Alopmaily of aplatiraGHCVOYS3 fitoteade.p Met Asn Ser Thr Gy Phe

545 530 55 Q .Thr s _Val s Gy Ala Pro Pro Cy

Y.%'@h | ?e G §he ac‘”{}%f’fé\/ Xswh%@ %Wécé’%s%gwtemco@@ats essentially

lo e@ﬁ@ aBrimo Ms oﬁSHCWm Ffblmwﬁﬁ thb){ﬁn k-
91€$ Iﬁj 0 rThr e § tlsel\;? té?ﬁqglaqiy mﬁ‘ln@ acids of the
e d’ﬁ&.ﬂg(&} %ﬂ”égts 18 ngm@%m Nogozs

txt Yal Asip vEyEnd6CIIM 1,AFrdi€ v

%Vkl e .Asn T r 610 615 620 %hr%FFg&Pﬁﬁ&de??% n%}xr%“me of the

g RApceed- Gy val Gu Hs Arg Leu 625 630 635

640 Gbu Al BheAadcifd/st ar

Ag eu Gu ap 645 Gg%%h éggl e%%th%}%\%&ege ueﬁeLgf C%ffs essentially
?mlrﬁP Geidpgsifiens 2 thipugle F4OTofrtherfnll-1Sigth FOY 66 s&filnd (Bositions 2 to

G Wﬁhlreda%&thEQ%Néﬁg Phe Thr Thr Leu Pro Ala Leu
As

Ser Thr 675 680 685 Leu lie Hs Leu Hs @n Asn
lie evageing qf Claim Lmlner'Eyrth@Hﬁ\B@&eﬁaﬁleﬂ&Qqayﬁéen appended

glﬂ]@@gm%% He Lys Trp Gu Tyr
O el twelm 1@1%“%@@ tef‘élga%*ﬁat%’he Leu Leu Leu Al a

@Sﬁ p Ala Aﬂ“gle\‘/actcngyﬁ cgem ICyheteithd HOVI@Sre E&g[e%%qlag\@gen appended
er n a eu u Asn
LeECH\I}%%%%m‘Mgd FEfeRget eﬁ (%‘EH%%IAT}&(% I} NQ:Wa
Gy Thr HTheGhgeileesf Olailn Sewhdrhig (HOBC :
tgﬁﬁ‘ml;%l% Phe Al a Tr %/r Lou tL Wﬁgji E?tela%ﬁs\{ﬁl?(ed at its N
%%’“*?%BCIHW%C TeRyesenfcy by Org MEE A
Trp Pro Léle vectideesf ¢lgkn LeWherein the fusion protein consists essentially of
SEQ ID NO:2.

10. A vaccine comprising:
a) a yeast vehicle; and

b) an HCV fusion protein that is recombinantly expressed by the yeast

vehicle, the HCV fusion protein comprising a full-length, inactivated HCV NS3
protein.

11. The vaccine of Claim 10, wherein the HCV NS3 protein comprises a
mutation at residue 1165 of the HCV polyprotein sequence, with respect to SEQ ID NO:20,

that results in inactivation of the proteolytic activity of the protein.

75



10

15

20

25

30

785 790 795 800 Leu Ala Leu Pro G n Arg Ala Tyr Al a
Leu Asp Thr Gu Val Ala Ala 805 810 815 Ser Cys Gy

wa2goesado2¥al Leu Val Gy Leu Met Ala Leu Thr LedT/®s2005/037499

820 825 830 Pro Tyr Tyr Lys Arg Tyr He Ser Trp Cys

Met Trp Trp Leu.d 35.840 84 Thr . At .
Va d Attt Gl (Rrefen GAP SopBbrpalh ighed a i N
R Tt e I AN S
880 H3s prideTiecingef Am B %ﬁn |tlfe fuﬁ;ﬂp PiQiRn cglelsq%s gssentially of
éﬁélﬁ'hﬂ)h' e Phe 885 890 895 Gy Pro Leu Trp lie Leu

n Ala Ser Leu Leu Lys Val Pro Tyr Phe 900 905 910
Val AMg Vah vE@CcHeCPPPLiEE Lleu Arg lie Cys Ala Leu Ala
Arg Lys i 915&3%%@\;9;3&%&‘ Gy Gy Hs Tyr Val Gn
Met Ala i He'Lys Leu d yAIaLeu93093594OTh
Ay Thr Ty) ValanTHGV Assiontprateinethatrip recppinpatly grngespedoby the yeast

Trp Al 4 G
2 A Do R P BrbefYSR n e
Ar g Metincaded HOW ELpsotdieu H e Thr Trp Gy Ala Asp Thr

élrg Aﬁﬁa ggﬁne,?_\?%c%? g)f %fmmgély v‘é%glrggg t%g%téﬁgi& ¥i1 Lﬁb‘tem consists

leentidly oBhaphity axiddl latoA§B OHIYJVI\/EI (pdaitioSe 92 p34@ \ylth're@pect to SEQ
1010 1015 1020 Arg Leu G n Ala Pro He Thr Ala Tyr Thr

- Thr Arg Gy 1025 1030 1035 Leu Leu Ay Cys He
H e Thg., Serhd-eitcihbrof @HmAIY vArEil Yig tAsrate®HICV B25pre@E0consists

gqrq]znt}{/q?]& o? @ggn%_%g lljl_@g}%h pﬁ@l’h}ﬂﬁ? @\égfu?ﬁ? 5%9) 7|_]|'%I %}&S t1Jersefct to SEQ
\(QIN@%) Trp Thr Val Tyr H's 1070 1075 1080 Ay Al a Gly
Thr He Ala Ser Pro Lys

1090 1%95 The vageine wp§, flaymp 14 Aglﬁ:r%f eﬁgﬁc@%ﬁkgp&h fgli??%]ls linked at
S! mg & tﬁlz Anthd g@id%é&@x1c¥¥%?&@&3d $2 SBQUD. NIRTMADEAP),

Ser Arg Ser a Pro Cys Thr
Ser SéB 11760 vacpipe of SHaimsld, wdgreinythe E%S&PWP‘[ szon;é&s?j epjeqtially of
ﬁgﬁz val lie Pro Val Arg 1130 1135 1140 Arg Arg Gy
er Arg Gy Ser Leu Leu Ser Pro Arg Pro lie 1145
ﬁlSOql/%g SewAalcﬁywcd_mwmgs Gy Ser Ser Ay Gy Pro Leu
eu s Pr a 1160 %njc n’ld170 Gy Hs Ala vVal Gy Le
Y y Leu
Phe Arg Al & A2V ST Arg Gy 1175 1180 1185
b) an HCV fusion protein that is recombinantly expressed by the yeast

,,.:

vehicle, the HCV fusion protein comprising a transmembrane domain-deleted HCV

NS4b protein.

20. The vaccine of Claim 19, wherein the transmembrane domain-deleted HCV
NS4b protein consists essentially of amino acids 1 to 69 of HCV NS4b (positions 1712 to
1780, with respect to SEQ ID NO:20) linked to amino acids 177 to 261 of HCV NS4b
(positions 1888 to 1972, with respect to SEQ ID NO:20).

21. The vaccine of Claim 19, wherein the transmembrane domain-deleted HCV
NS4b protein is linked at its N-terminus to the amino acid sequence represented by SEQ ID
NO:9 (MADEAP).

22.  The vaccine of Claim 19, wherein the fusion protein consists essentially of

SEQ ID NO:8.
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Val Ala Lys Ala Val Asp Phe lie Pro Val Qu Asn Leu
Gy Thr 1190 1195 1200 Thr Met Arg Ser Pro Val Phe Thr

womcAd#2ser Ser Pro Pro Ala 1205 1210 1215 VaPCPrs2085/M37499

fngSPEESE); n Val Ala Hs Leu Hs Ala Pro Thr Ay 1220
Ser Gy Lys.Ser Thr Lys Val Pro Ala Ala Tyr
Ala A3 %V@FWE%%“%%O 1245 Tyr Lys Val Leu Val Leu
Asn Pro S@) Vah ybisavebicde; Bhd Leu Gly 1250 1255 1260 Phe
Gy Ala Tyr Met Ser LsAIaH|

| | e 1265 170 fQ%“’Aﬁgjlo?rﬁmf@ &t ¥?&P’§‘Lh}“ﬁ?tgi ?’%’re?%%ﬁ’hﬁhe yeast

Sﬁegncﬁée Snel HEV m‘ion-l(gféteﬁa?e%gl ﬂiaﬁéa :PRnSR fHd‘? ggfgw;%?g)fused to

%ﬁos Afudl- ;IEWhWElp@01eir1efuﬁqdéo eyl- kggthg%" M Ser

r 4320 L

Thr \Aﬁ‘F Leﬁleﬁé&éejﬁ%la o &Vﬁ%m&éﬁé gl 163%@}{%?3%0& Ipﬁ)téalys finked
éﬂslas Mytgymirets to/fab aniio ag@@emeacﬂmpremn@dw SERID Mg MDEXP)
1340 45 135 t o

Sor HEY prBeARSare o R & P o e e Bty of
gEQEIILﬂNOé’Ehr Gy Gu lie Pro Phe Tyr Ay Lys Ala lie

ro L¢ 1370 1375 1380 Val lie Lys Gy Gy Arg H s

Leu I?é hgvﬁfén [PRPEEE ‘Lys Lys 1385 1390 1395 Lys Cys

Asp G u Lea) Al aydhavthidelaad Val Ala Leu Gy lie Asn

100, 1105 §19 Sl BB o 5P e e

\F{ﬁl \T/ﬁ‘l’h%@ lthd HCVAﬁlﬁhoﬁ\bﬂ)té;ﬁE mfﬁ@ﬁsn@u tr@copted 4BV CoB5prow#Ofused to
e r

S Val
Oys var BN s nts driged e HPDR bl RS AadfCYER proten
Asp P, Haleted@nshiimtrd dan'dm1460 1465 1470 Thr Thr Thr
Leu Pro @ n Asp Ala Val Ser Thr A n
1480 2485 Thevaseige Ph ﬁlwfﬁmaef@nﬁhi%n%% P%‘?\'q%reepr?%n consists
%}&nﬁgﬁr %ﬁ#omﬁé@s 142 Dol X3c e Bfo@el sidots At 14, Gvitherespect to
p Ser Ser Val Leu Cys 1505 1510 1515 G u

CEQ INORZYD. Ala Gy Cys Ala Trp Tyr Gu Leu Thr Pro

AI a 1520 1 h
7 1980 R, AR G AR Py, i ol s, s

Agjpsthibrabrhst) d@hain Rh)esﬂts p;ss'gm;alm of vesitignsel 154 5§ @§5§1 protein

%(ﬁgs%t%‘ig ﬁol'l34];h\§/1t e%pec{ t% S%%P[DAlLIé jd') s Phe Leu Ser Gn

29.  The vaccine of Claim 26, wherein the HCV E2 protein with deleted
transmembrane domain consists essentially of positions 1 to 334 of HCV E2 protein

(positions 384 to 717, with respect to SEQ ID NO:20).
30. The vaccine of Claim 26, wherein the truncated HCV Core protein is linked

at its N-terminus to the amino acid sequence represented by SEQ ID NO:9 (MADEAP).

31.  The vaccine of Claim 26, wherein the fusion protein consists essentially of
SEQ ID NO:14.
32. A vaccine comprising:
a) a yeast vehicle; and

b) an HCV fusion protein that is recombinantly expressed by the yeast
vehicle, the HCV fusion protein comprising HCV NS3 fused to HCV NS4a fused to
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1565 1570 1575 Ser Gy Gu Asn Phe Pro Tyr Leu Val Ala
Tyr G n Ala Thr Val 1580 1585 15903923-12-pct. ST25. t xt

wOopstcAU®28rg Ala G n Ala Pro Pro Pro Ser Trp ABOT/BISZN05/037499

Met Trp 1595 1600 1605 Lys QIS Leu lie Arg Leu Lys Pro

Thr Leu_ Hi P Th 0 1615 16
A LBGVEIoarerein et VA Pl R Toyao lacks
1630 ]163Rnidindrank dombig. Thr Lys Tyr lie Met Thr Cys Met

Ser Ala Asp Leu 1640 1645 1650 Qu I | Thr Ser. Thr
Trp VBY Lothevarci grRyn S heEin RP 1G0T FEEEn £SBEs ARl

Y |
v?yosg}lé% 6'{(267351 <§1f ggéé@ Hsgt{pégfonlér (k;@z\z% yﬁ% wgg?és&vﬁ to 5E© ID NO:20),

Adharefri the bdrime |ampsxxs>p 1A6.§wm gBPerbSEEIE NG 3 h?é%e@ewbﬁfwed with
qi‘%’d‘gﬁguﬁg t Gu Gu QIS Ser G n 1700 1705

ie Au dn Met Leu Ala
Gu G4 Ph”éhelvmﬁndmam?% whgreinghe P%%N&ﬂaapre@w qnyist ggpentially
n

|o$ 803%9}13 r oSQ‘f)gth%gC\g\]ﬁ4%r§teﬁ£@ %ﬂ(?hg % ﬁ)ﬁ?/%?ar@chggﬁec\t/ﬁi SEQID
ll\@:SOS)USOG 17E|5 Val Phe Trp Ala Lys His Met Trp Asn Phe

I e ’ 5 17 3 .
B
?ﬁb é%ﬁms %tg gmfgg?\eggm (pAéigonAl 181%/al lmb;wiﬂeresﬂcotohﬁQ ID NO:20)

r r Th
g P T S BB g s
iﬁs)g\é(ﬁ’lg)sgsgzél zilZAl at Thg_l_élsa Phe \L/al Gy Ala Gy 1820

C t

e By SeRtavstcouryt Cima by HCa(nGa Sectil b gt s

ValnifsR {H%nin%lacm@@nx Feséak SECAIY NG9 (MABDE
AI%JmILeuOlgSO 1855 1860 Val A aédgr?de iﬁslyl i ?\/bt Se@IIPy

G u VAV. pr ghesggccipgrof @1@}111,0@2@ whersin ti}S'fEﬁl%ﬂrgteEbEP%is essentially of
L%%h?ggﬂ@ Ala lie Leu Ser Pro Gy Ala Leu Val 1880
al

Gy Val Val Cys Ala Ala lie Leu Arg Arg
Hi s V&B. Gy\\@p@nqmrﬁgﬁo 1905 Gy Qu Ay Ala vVal An

Trp Met As Phe Ala 1910 1915 1920 S
%;e h vehfle iR a er
Arg GIyAs Hs #\L Pro Thr H's Tyr Val Pro GQu

Ser 1925 19}30 1%HCA(sfus1Ah aro¢in thalt & saeqQmbiagntlylexprgpsgd by ghe yeast
Leu S%Iéhl €, the %JEJSlO\I{apll‘Otelg %ngr?él?g gngé@V NS5a protein fused to an HCV

NS5b protein, wherein the NS5b protein contains an inactivating deletion of NS5b

C-terminus.

39.  The vaccine of Claim 38, wherein the HCV NS5a protein consists essentially
of 1 to 448 of HCV NS5a (positions 1973 to 2420, with respect to SEQ ID NO:20).

40.  The vaccine of Claim 38, wherein the HCV NS5b protein consists essentially
of positions 1 to 539 of HCV NS5b (positions 2421 to 2959, with respect to SEQ ID
NO:20).

41.  The vaccine of Claim 38, wherein the HCV NS5a protein is linked at its N-
terminus to the amino acid sequence represented by SEQ ID NO:9 (MADEAP).

42.  The vaccine of Claim 38, wherein the fusion protein consists essentially of

SEQ ID NO:18.

78



10

15

20

25

30

Thr G n Leu Leu Arg Arg Leu Hs Gn Trp lie Ser Ser
A u Cys 1955 1960 1965 Thr Thr Pro Cys Ser Gy Ser Trp

woaewecAugp2asp lie Trp Asp Trp 1970 1975 1980 | i eCOWS2085/037499

Val Leu Ser Asp Phe Lys Thr Trp Leu Lys Al a Lys 1985
1990 1995 Leu Met Pro G n Leu Pro G e Pra
Sor o e rphzonoeons iy tord WGEIE Y QoHresRp of the
%&fel n@r%hé'l:o%trmf abiliiudible pfbiHote 15 2020 2025 Cys
H e Thr GIyHlsVaI Lys As %
Thr 2980 zmss'a@@wcs)f (haim 4B gwherein (ke indgepleprgmatey | Sﬁ(ﬁ’ Lys

2?{1 Nelthe agc@ﬁ of glg Y 4)? @238 1290552 T@her@ﬁether@c&‘h@ further
a o Cys Thr Pro Leu 2060

B&ﬁﬁﬁﬁﬁﬁd@ﬁﬂp@ cell., ®|esin, thc(denpn@c gllhappesn quqieq-y}traﬁ}gﬂapﬂwgwth the

v iy P oo Br G S ERERIREO0, O,
2090 mgls m&&cﬁwoﬂ\/my a”ﬂeromiamslptqe@ furgher (cgpiiying Py lgast one

ie Pro,Ser 2105 2110 2115 Pro G u Phe Phe Thr
QOEPgE@ﬂfeﬁ&“BS@‘W | Arg Leu His Arg Phe 2120 2125 2130
élha Z?’D Ea'gqu’ébcinySofPlem%ﬁ Lieheredn gh&lbiolGical igspoBey modifier is
glgct@egrmmthes Eré}]jg gpé}sdé?}g o% & Le;i Igf%ﬁ)%g,g agdm e%vgl‘?\!e, and a
A\%Qll}{ﬁ‘)lec aryal Leu Thr Ser Met Leu Thr Asp Pro 2165

2175 Ser Hs lie Thr Ala G
Leu AH& Arfhecriecinesef Siam %9@%@?% d"‘ﬁP%‘Caée"reSWg‘F l&%dlﬁer is
gglgct%g froﬁ%e %o@p %815313%1@ o;llﬁ_ﬁ lént%@fﬂﬁ v:| a&ﬁﬁﬁ) IZ%ZQ@ntiZ 2058 Pimi-CDA40,
Cys Thr a

Akﬂplmmbz parglogkin élfmuoa agfif 4o g0t o2y %tlzﬁ%l A%‘h 59&31’ ARt PD-12,

5 3 -

BB Gl NGEES AR gty o

Mﬁﬂﬁlaﬁﬁwfa%r (GMeCIT psapgramOssinn, \Tall likp geceptar GLR)Asagorpty, and TLR-
E%OGI,[U Val 2255 2260 2265 Ser Val Pro Ala Gu lie Leu
e ser Arg Arg Phe Ala Arg 2270 2275 2280 Al a Leu

Pro Vab. Tr Psedbfi thr gacPine ofsmyTgne @shlapng 1piog4§ dy avfppmulation for

ZZ%EWE‘%%‘?V&%%%F%%?@SUS}%{Q{&B{ ?E‘gszgﬁsgrzg ﬁppgr s%g tF> <t
Oys Prso. Leus®sfandvazcide of srygonSef CRis Prao48/ala fornultian for eliciting
(F;rn?gn%qn s%%c?i? 1§, & gl%o 1atﬁar1m%u eL %spoﬁgegagamst %%C\\/%htléeﬁy Thr

51.  Use of the vaccine of any one of Claims 1 to 48 in a formulation for treating
or preventing a disease or condition.

52.  Use of the vaccine of any one of Claims 1 to 48 in a formulation for
immunizing a population of individuals at risk for becoming infected with HCV.

53.  Use of the vaccine of any one of Claims 1 to 48 in a formulation for treating
a population of individuals that are infected with HCV.

54. A method to protect an animal against hepatitis C virus (HCV) infection,
comprising administering to an animal that has been infected with HCV or is at risk of
being infected with HCV, a vaccine according to any one of Claims 1 to 48, wherein
administration of the vaccine to the animal reduces or prevents HCV infection or at least

one symptom resulting from HCV infection in the animal.
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2330 2335 2340 Leu Ala Gu Leu Ala Thr Lys Ser Phe Gy
Ser Ser Ser Thr Ser 2345 2350 2355 Gy lie Thr Gy Asp
womeae92Ihr Thr Ser Ser Gu Pro Ala Pro 2360 PBBAIS2BF037499

Ser Gy Cys Pro Pro Asp Ser Asp Val du Ser Tyr Ser

Ser Met 2375 238 5.Pro Pro u u,Pro Gy

Asp Pre- Asp E¥{hogel %gc 8@ ?n%%"@cfp?‘ég‘e %’ﬂdﬁ C@é?d TP response

-Elgﬁméfaaln HEV a§§§encio¥npﬁlsﬁl ASRInITingtd! aSimyBd valine 24€¥2ding to any
10 2415 Cys Cys Ser Met Ser Tyr Ser Trp Thr Gy Al a

1o8g of/glainmh} tp1& 2420 2425 2430 Cys Ala Ala Gu Gu Gn

Lys Leg Pra hichofSd Al ke Lénti%h sﬁéd'iﬁ@"r@e'f’l -Béftited 4thmude Mresponse

Leu Leu Arg H's His Asn Leu r Ser Thr_ Thr Ser

5  meginsamOHEY 5mtigepsn agepulafion Qiygdl@dﬁalwéw dpye bspa %%gie@l/mﬁh HCV,

k Q' ARn4s

s S8 PR P ey o o
QlﬂalﬁdsatAH& Ser Lys Val Lys Ala Asn Leu Leu Ser Val

Y

h}’dk 5 beddailngAnlqe@lb with SHBV a campridings adthmisiéing Aoasaid population of

2525 2530 2535 T Asp Leu L
10 RBEGR R oS Y s GREB IS 815 ot T8, oxt

| ie ASSB Thithd hiethode oVainy A &fy ClaAmn 3 to \3d] vlleeeilCytse vaccine is

Val 555. 2560 2565 Pro G u r
Apiean s proey & PRGN B DuT b st Srefhe Y gatisen.
\2/?90/'“2 %g\s/af\}"hléyrgetﬁ)clu_ oEYaElyl\@I; &t @lzhﬁiil By ko AFp Wirtei? 3BS vaccine is
a er S eu I o, Le a Val
géiltmwtiere@t?, Piipg the 6@@“2%%15‘6@6’1{5“ h@%fsfeéy ]S;ég Vﬁccme
15 Arg Vajy. G WiPhelated q{(\}’(@lﬁls@rﬂppﬁf{e@l I@Iﬁpr?s%atzléé’s@a 3fo2tonlySan HCV
Ser Lys Lys Thr Pro Met Gy Phe Ser Tyr Asp Thr Ar% CV NS3

Y83 pRErsbEsd seadedhrpoipn et HaV %‘? SeFlHFnC@I Whesgip

rgteasedac e [§) 11T O c eT G
&Stﬂq TJQ'Eh Q‘a{ély%‘cld n%ﬁ ?@ﬁém%ﬁﬁ@g%@%ﬁ%ﬂotl I§se >2/2560 26%3

2670 LYls Sél“rhe Lleqjatqth fus(gn wprteig ofeGlainy 60)y/mherginy they JCYNS3 protease

.cheolilqs%:g %Sﬁﬁpallgo%%%%rﬁélég? 6%1%% % lggxlfnf_?tﬁg 1r\%§l I\gee\{ummal 88

20 T:hmnﬂ'lamdSef th€\fll-lghgth N3 proteinl(pesitins 1C15toThar76 (Wit regpsct to SEQ ID

2488,,2710 2715

62.  The isolated fusion protein of Claim 60, wherein the hydrophobic C-terminal

sequence of the HCV Core is truncated.

63.  The isolated fusion protein of Claim 62, wherein the HCV Core sequence

25  consists essentially of amino acid positions 2 through 140 of the full-length HCV Core

sequence (positions 2 to 140, with respect to SEQ ID NO:20).

64.  The isolated fusion protein of Claim 60, wherein the HCV Core sequence has

been appended to include two amino acids, glutamate and aspartate.

65.  The isolated fusion protein of Claim 60, wherein the HCV Core sequence has

30 been appended to include the amino acid sequence of G-G-G-H-H-H-H-H-H (SEQ ID

NO:10).
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Ala Arg Ala Ala Cys Arg Ala Ala Gy Leu An As S
Thr Met 2720 2725 2730 Leu Val Cys Gy Asp AsppLg Val

woaboslue28ys A u Ser Ala Gy 2735 2740 2745 VaPCGUS2085/037499

Asp Ala Ala Asn Leu Arg Ala Phe Thr Gu Ala Met 2750

2755 2760 Thr Arg Tyr Ser Ala Pro Pro Q) §>ro .

L Okt St S8 45 Sl B R

]%%6% Zlgsﬁteﬁﬁlufé@ YA R adf@! se&tﬁeﬁc@?&ﬁes@ﬂt@& by SEQ ID NO:9
.txt Hs Asp Gy Ala Ay Lys Arg

(\é(;a%DmP) Tyr Leu Thr Arg Asp Pro 2795 2800 2805 Thr Thr

7830 Fa15 g 55t Byjeh BreldiP oftHip! EO L‘ﬁ%@%ﬁﬁ&@ hfon Piein gonsists

ié&énﬁillhﬁoﬂﬁ@ﬂ@ﬁ%r 2825 2830 2835 Leu Trp Ala Arg Met

i e u X%\ }&gh% s{rllq @ro%'}ﬁ %eorde%%g a@&l%ﬁ&d%@%ﬂ@@@&lsmtmg

Eds&tﬁwj o2Bhkele2Baid 290 cChalectddaT@y ﬁle'quupsgnsmt]mg ofy SEQAR NO:4,

B D R S SRR R g o

%2895 Pro Gy Gu HeAsn Arg Val Ala Ala Cys Leu

Arg s Leu Ay 2900 2905 Pro. Pro_Leu Al
I}E p %’ H,/%n A}oéatgq gugun@ é(f IRQ ficu &o%fglgzgﬁcyﬁg%mﬁl %quence
o%d opfotefd & £ &%ﬁ/cmrg()eluaésxl aHe Cys G
gSO 2935 2940 Ta% IIieu Phe Asp Q/ Y
Lys L&l Ly recombinent pickeio ool majesy b prising tia sl ftiec ecid
%%f ﬁa W, Aep Leu Ser Gy Trp Phe Thr Ala 2960 2965
yr Ser Ay Gy eTrHlsS%ra;
H s AT Ar@r@@ﬂ@n@gtgwc@mmgr@e%&kgawﬁuﬁﬁg g @h‘éfﬁ’&}és a viral
ey | Leu Leu Leu Ala Ala Ay Val 2990 2995 3000 Gly He
T’y‘f Teu Leu Pro Asn Arg 3005 3010 <210> 21 <211>
<212>7DNA A2&@mbiyani £¢ltthat BAmen gaﬁgﬁéqctedmlg the; g@gong?% nucleic
<223> ol ie%‘%@l‘eﬁrlneﬂt.i de <400> 21 accatgg

acid molecu

73.  The recombinant cell of Claim 72, wherein the cell is a tumor cell.

74.  The recombinant cell of Claim 72, wherein the cell is a yeast cell.

75. A vaccine comprising:
a) an HCV fusion protein according to any one of Claims 60 to 68; and
b) a pharmaceutically acceptable carrier.

76. A vaccine comprising an isolated nucleic acid molecule encoding an HCV

fusion protein according to any one of Claims 60 to 68.

77, Use of the vaccine of any one of Claims 60 to 68 in a formulation for

protecting an animal against HCV infection.

78.  Use of the vaccine of any one of Claims 60 to 68 in a formulation for
eliciting an antigen-specific, cell-mediated immune response against an HCV antigen.

79.  Use of the vaccine of any one of Claims 60 to 68 in a formulation for
immunizing a population of individuals at risk for becoming infected with HCV.

80.  Use of the vaccine of any one of Claims 60 to 68 in a formulation for treating

a population of individuals that are infected with HCV.
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81. A method to protect an animal against hepatitis C virus (HCV) infection,
comprising administering to an animal that has been infected with HCV or is at risk of
being infected with HCV, a vaccine according to any one of Claims 60 to 68, wherein
administration of the vaccine to the animal reduces or prevents HCV infection or at least
one symptom resulting from HCV infection in the animal.

82. A method to elicit an antigen-specific, cell-mediated immune response
against an HCV antigen, comprising administering to an animal a vaccine according to any
one of Claims 60 to 68.

83. A method to elicit an antigen-specific, cell-mediated immune response
against an HCV antigen in a population of individuals who have been infected with HCV,
comprising administering to said population of individuals a vaccine according to any one
of Claims 60 to 68.

84. A method to immunize against HCV a population of individuals that is at
risk of becoming infected with HCV, comprising administering to said population of

individuals a vaccine according to any one of Claims 60 to 68.
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