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Tablel. HCYV genes and gene products

Gene Function % homology between HCV
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Core Nucleocapsid core protein 98.4
E1 Envelope glycoprotein 81.8
E2 Envelope glycoprotein 79.9
P7 lon channel 81.0
NS2 metalloprotease 80.1
NS3 protease/helicase 92.1
NS4a NS3 protease co-factor 91.1
NS4b Unknown 824
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3 WD 2006/ 044923 PCT/ 1 T82005/ 037499 Equally inportant
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dérﬁ&ﬁ&:@ﬁsﬁt@esﬁ&@a]l)&ﬂ\@siﬁﬁm 1 tcnl@ﬁle I‘&h‘éﬂﬂi@rotglgﬁmhons A@2 to 347,

t ed |

oIS T SR 6268 018 A a4, M Bl oy 12 procn
c&ﬁ@tsl SsdiBallP of PRBIAP) 101384 ofi FIEWER metpimclpesitions 3‘86§p g7, with
ot IR0 TR Guoi sl i sl Moy Conp iy o lsked
ai‘ wﬁqemwmsaﬁm AbEESbquénQe HipYstifetbhy SEQ TRINO:D IQMAMAP) In

3 protease is inactivated and th Iacks a
amtbwm% therfasioppratiem copdsty prsentiefly BES%

pr 0%&0%9 SipadtSthé ﬁﬁ%ﬁ})hﬂélh Yodprisdd HIOWSNES aned io m@v B&La fused
OSItIOﬂS

027 to 1657,
(GBOV BSHD iogein UerPUINA olegtr RECHYA oAk B RO B§Hb lacks 2
traflgnt]enlib%meﬁémgm? %ﬁQ)ﬂeD 12¢heNBEVORED bR téndis@desststially of

to I nactivate he protease I'n one asp
pbiitiortdQvtoaNB4 aofFFGV &S (p@ﬂttsmg 11827 tos k6374 wiith yespest o §E(5 1D NO:20),

Si. t ons. 1 uQ dwith
v@xg égrine a\%ﬁ?s?tﬁ)rngs 63 F&}@E@"@(@ﬁ@w A KR %éﬂ d §ftuted wit
a&iﬁﬁiehﬁrmmpaethp prdiensé:0d oSAipers; e GV Nbhaprotod consists essentially

?ngﬁ%l}ls %i ?Ii%lQ?]? ygga? protei:h(pgéugl% 6§§ td'@‘{ Wﬁﬁ*i’es&gc to SEQ D

respect to SEQ
Nosed et gosiet aspas th@HCf\bNSﬁipmteln-Wsmls&bﬁe(ﬂEﬁélylof iP@ﬁi%OﬂS 1to

1888 o i%ﬁéc@“‘tf lﬁli‘f/% §§‘§r‘8’t elr%SBeCtN?S?E@eéDl Ro; 20 fused to

p'hlslhsﬁmwso be1 bh @IcamNSAb (positibrs el8® ric d 97 B pwitls eesped thySEQ ID

NQ20brln seseetsiesios Ht Mo SuntfR sy teqdt ER el o fhe amino

a%Qi éﬁ@/éﬁeé rBRAEHGT byaSHIE T NO:D EMIADEAR). (I géteinothenaspedt,sibs fusion
protein fused to an HCV NS5b protein,
mﬁem@onsmtﬁéssm%Y?fr%ﬁ NOoI®: ai ns an inactivati ng

del ety 98 Qb in SRR cCthel 4 Piofin dolpRiles MIPEY NS peotéifised toan

NS5a p oteln consi'sts essentially of ] to 448
HEY NS 5basodteinowherdin i NSSboprolein appieins 2a &eRvatipg d%&‘éﬁm% NS3b C-

term1§19s) InI She a'gl?ecﬁ‘stﬁ)eeﬁbv ~§& fi@ém Sorksists essentially of 1 to 448 of HCV
NS5a (positions 1973 to 2420, with respect to SEQ ID NO:20). In one aspect, the HCV

6




WD 2006/ 044923 PCT/ US2005/ 037499 NS5b protein
consists essentially of positions 1 to 539 of HCV NS5b
(positions 2421 to 2959, with respect to SEQ ID
WONOPGH#923| n yet anot her aspect, the HCV NS5a HCIEN2p05/037499
Ilnked at its NNtermnus to the am no acid sequence

NS3B1, ?o?&ﬁtcggsﬁy es%grﬁiah? oNGoStiords MNIYI) of HOVYNSSba@@Elﬁ&{s 2421 to

aspect the fusion protéin consists essentl aII

SE
2059, seiticeRpEt tol SEQUD NG Foset another ERriatie LY AfSsa padtein i
hLHeSd 1{1 itd rI@ tt%‘lé]ﬁ] s Sto Cﬁ]g:a&m]kn ‘{é‘% eofepﬁe@entécp @?‘ C3HY D NO:9

odi nent of
(Mméwm) i Py geit another ebmtip she fuszm prg@inat:@alsmsmgﬁbb qf SEQ ID
5 bggg ein, wherein the HCV protein is any of the
e- descrlbed proteins and particularly, is 10
c hos Bnorfer anboSER N, Bh&NEX RessiSEQS ko fugdod pro8iDiy mdsiCthg comrad of an

8, SEQ SEQ I D NO 14, SEQ ID NGO 16 and
‘%‘@@Iﬁ?@rﬁb@ftﬁ’éﬁu"gﬁ%‘ enbodi ment of the present .
I nvephbider ebadigentt¢f the p'reSéﬂt dhesgition céla'es: tcamit dsolated HCV fusion
nDIecuIe .comr a nucI Cld se £enco
DRI RO DS 1 B LDt SRPORB By ficadeularty, i

10 cﬁaééﬁ%ﬁiesﬁ IO S XK@ D INDM4 oéEQ B NQ16j SEQ D N®EB,BEQ ID NO:12,
un er the control of an_ 15 induci bl e pronmoter, such

SEQ BUSP: 14p8BRABNQH aed PR ID HO:{4e present invention

r el alg3inbO eRAbbBMEMDIIHRE tprdabiit! iRV éntias |réiate§nt?d Gﬁliéoﬁ’ated nucleic acid
conprising any of such isolated nucleic fusi

melpaste tamprising sorsleihRrid sedEpice eppRAing Y, ﬁaﬁ*ﬁveﬂﬁi‘ﬁ“@?"c sion
p?%uﬂs R ‘élé}n?o!i eftt, WeleRbredsRinl P the fii§ibn PRGN R under the control of an

podi ment e Irnvention relates to a recomnbi nant
15  indicibld pramotegsuddeasiCURD transfected with any of the

gﬁgg'ﬂ&fo&%{‘ % %@Jﬁgﬁt f e o& ﬁgil. ReahicR réi&%:fo' zpfegorﬁﬁihﬁit Rucleic acid

Is not limted
tholewle c?cmh}insmg aayy)éswh isnddtéd nualeixt 4véd molepules- nJ@mne @mwment the

rg entt ﬁ(:ﬁg%«,él‘g?‘g egul? saSngPve%to‘faCC' ne conprising: (a)

escribed above; and (b) a
phar n&g emdther @hibydiaeagfttiadineentian relscs to Yigcamivnanseell that has been

errb di ent i nventi

20 ?tﬁ&%ﬁﬂyl g\]lwgféc?@amanﬁ AUC, 618 gﬁ él?c%:ui'etcse Fctn%eé‘gerz:%xj Such a
@1 cHMclibs, ibatis AbOliRid ta,% tdmsmdmed yad:sow};l. Such a
vacci ne can further. conprise zattvveh icle

(. chwier prbodlpat o LeqTBEHISIeAL RIP 45 ovralg RBHEHE (o) an
I}f@,{’ FRAGH Bleirt ISRt BBNAboRE; ahél i) ﬁ&)ﬁ&@ﬁbeutiﬁadgrﬁcb@nable carner

relates to a vaccine conprising an egq?| ated nucl

aci d ¥ebreshar embadBntRS hErPrRicy RYRSHOM RIS IR A Y2 RE° comprising: (2)
25 éj?«%{%hhp ce,ahave) alf‘?m\pfusfoh%rﬁgﬁ% -de8Ebed B&ﬂ'eV ESiﬁh Ae8ccine can

e invention that include an isolated hicl
furtbéeranmpriss seyeastorhiclsewhaicia #tel depdritigrrell plsg c?’H%‘PFU%‘E y%ﬁ“ venicle.

| easty g gﬁ B UnfBhiint Sﬁﬁfﬁigﬁt ngtfdn%lates @Ja@{?accme comprising an

bl0|OgIC response rs can include, but are not
isolated adclé¢io acid nm}etcolcwn@dm an ﬂiiﬁ\ﬁﬁ]q@n potein g5 deseribed above.

der | \gﬁg'evfeth%al? o deSBid vATB: ééltﬁe gfvyrglon%qnﬁﬁ&l a‘ﬁgéd}ﬁéd HCV

resp |ers Can |nc t are not limted
30 fuBion dMtéin GT life Hivermioh icalCEIEE Tichuintal 1e@DABe béglogical Tespgnse modifier.

Suc%%lgl%gl?:glsreggléel ‘%n%%%%?s/ 9a§171‘111£c)1%de, but are not limited to: a cytokine, a
hormone, a lipidic derivative, and a small molecule drug. Such biological response
modifiers can include, but are not limited to: anti-CTLA-4, anti-CD137, anti-CD28, anti-
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CD40, al entuzumab, denileukin diftitox, anti-CD4,

anti-CD25, anti-PD1l, anti-PD-LI, anti- PD L2,

FOXP3- bl ocki ng agents, FIt-3 ligand, im quinod,
wogoenigde3dyt e- macr ophage col ony- stinul ati ng f aCT@IS2005/037499

(Gut CSF), sargrarmsti m Toll-1ike receptor (TLR) -7
a onl sts d agoni St di 1Ep-19f anti-
Ch d ‘?F\?g P’élaﬁ?g‘?4 %rﬁpebﬁfﬁgg'% pr ot egﬁ anti

PM2 mxmibloagﬁg sg?ehtshmpanigmcs uﬁiqumﬂddsg@*m‘)}'tﬂ-mﬂ@ephaéﬁ colony-
n'pr|3|ngamn|ster|n )
stlirrwﬂaér@s Estopi(EN-¢k%), srerp fgtﬁsf"‘% Qlﬁﬁf e%ﬁmg&\?ﬁ[}‘tdr? LR
9 istsdny of the vaccines of the present invention as
scribed herein, wherein adninistra e
vacchnether embedimentinointie Dresgpfciaxentipn, ptFLa&e@r}P ﬂ&@“’d to protect an
%e&%#n&rhe?&ﬂgtc &S (HOVS infdcHiBh,0dBmpeRisin tadfigniftertiy to]a(ﬁ ammal
ectron in the animl. Yet an&é{}ﬁ 8‘? t%g]:{& £ the
thtvhkaspireess @nfectechwithtHEW ard 4t sisk ob baingdRIReeC ' rPnYaﬂ
V%E%F%@h@;ﬁ%% Gentidft bd d&@x‘%eﬂth@féld HkreR ddafifisndtion of the vaccine

antigen, conprising —admnisteringt
toathe amnmakedaca,s oofprevieets m;‘e iinfection for @aﬁr@géﬁ%ﬂm%@ﬁ‘em% from

scri.b her ei n. Anot her enbodi nent of the pr esent
H%S(v‘@ﬁ’f %51 gtoarrethodto elicit an

ant i g&nmspecehbalimert| df -the piesen dlvﬁnﬁmwélaff@sfﬁ @n@@hod to elicit an

; d
o b AR, AR MBI 0oy kg uabprisng
adffistring gf dn¥@iria) agpofthpeqraines ofdine predent inwknjion andescrihgd herein.
of the above- scrl vacci.nes t
enbotingfast ergl? Fﬂ? tg% Jyresent %}ﬁnltlgﬁ rreefég ttgge[ method to elicit an
ﬁ’é?éed H-@Seé:i&r bénlmh Ekhzted infrgaiesdpotie\gaingiap LHQN wrgenﬁn a population of
Individuals that is a ecaoni
P g G CepRger e Sar RS FE pbuaton

of fndt M'a{w e SoovaAcicRBeRRERE Ng tO any ot he
ove- escrl ed vaccines. In an

t he VYaicaothsr embodimenipiithg grp@p’éﬂzggmg r%a@& ?oe? rr}e og% %%mumze

vacgci HAGS of ri§N6OBcEGirNinfdcddd with HCV,
aﬁ?‘flﬁ%gﬁe};ﬁvgm bt %er o%ﬁ{iﬂt@isa bove- 1Pret hod ; t he v(%?m ne

compriting ahmnmesneto@axdtp@pwmwf%w%ﬂq@@yg? g tgpy of the
g ‘%F?R%’ @ga %? with a different HCV vacci ne. Anot her

i chc %e present invention relates tg t he
of amyamf of the aboww methdds dhe lesging e jbg cagiminystgred as a bOOStel' toa
formulation for.protect | in of the above-
PR il P LRREP R TICT R 15t
théINGI] 1he Fadotleadan et intihistexsd do pfima e ppmpgeesystem prior to boosting

above- desckié ed vaccines in a fornmul ation for
Véth%ﬁhffB’ﬁ@ 3Rt Yen- specific, cell-nediated 30

| MuNgoihesaabEenagaf ﬂﬁtpmentrﬂmnm relgten to theasthef any of the above-
enbodi ment of res i nvention r dise
densribed vqu@e%la@\fgnmgggog rk?é%t (RESR RRT |%§BE?%F¥U t@tl1 on

for ty¥pahdthd &MboRineof theCpresent ineamsion aclaten trdfheiusn of gny of the
WO 2006/ 044923 PCT/ 11S2005/ 0(3%.&‘ 9. Yet ano

o poashan i SSBEIADE LIRS Pl RIBe P ol edintd
10 rrn ﬂl@% ?SHSEQ ms@?tpﬁév%ﬁgéd bed vaccines in a

T0f mu or I nmmuni zing a ul atjon of, individ S
at  Another embodiment of the pre(“s:’ent m%ex?tlon reiates to the use any of %c above-

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

\W\‘J




risk for becomng infected wth HCV. Anot her
enbodi nent of the present invention relates to the use
any of the above- 5 described vaccines in a
WO 29PeRd4233i on for treating a popul ation of i ndiPGTARIPCS/037499
that are infected wth HCV. Brief Description of the
Dr awyig §n&ﬁertelﬁﬁ)ohﬁ]ﬂ’ EBf e IF ¢sent: m{re%‘aaﬂ ‘i'elﬁtgs & e Us@ of &lly of the
i mges of Western Coonmssi e st ai
abover @sgubesi Bpceinasvin mgfoewpia@slsigoo rlmmﬂmame MRP&PBGH of individuals at
&:}OI%EM SRR ARy, and an inactivated HCV NS3
usi on pro eln I n yeast vehicles according to the
pr es émpthenvmhediment ¢fithe pient mvantmngﬁla@ﬁ to e @hy &f the above-
ern bl ot.show r OGRS

5 %ﬁ“&ﬁé acgmgs 0 ar%f%‘rﬂgul n aﬁéa% gfa pg%‘hl eolfacco&‘gil Mam infected
wikteHQVesent invention. Fig. 1Dis a d| gi tal |rmge of a
Western bl ot showi ng expression of a transmenbrane 15
(TM domai n- deI eted HCV NS4b fusion protein in a yeast

vehi cl e accorH @dsmﬁtibﬁ oﬂﬂxe@mf/mgs sfitbInvemionFi g. 2 is
a graph illu ati hata i he qf i, OV .
expr hé 3 # nn:ﬁggo s’rpﬁlsﬁgtr{% 6{\2?.%{] éoomassw stain
10 ?%hcwﬁﬁg eﬂﬁl@ss@hrﬁéﬂﬁlfdafeﬂ N43YORB FaJ6E protein and an inactivated
roI| eration. Figs. 3A-3C are graphs illustrating

GYINS fpsien pieteinin yepst VPHClerACr IANG £9ihe BLESFHY Inyentns-

trungay qe ;NR3dHAT fndgt %f QWe%ﬁlt b ShbR @ggem SstRafintited HCV
cytotoxi c effector cel 4A an are graphs

B fissionawoteig e A aeasavehy&acﬁ@g@g tq the Preser AveBten-
eXPr §§5119fis aii {ayﬂl‘;’%= 8fa M@%t‘eﬁoﬂl& sﬁﬁ}@in%@x Qi df a transmembrane

i nduces cytotoxlc ector cells that | tumor cells
15 (TMf dootairedelpted HOICNR4 fasion prasein ima Heast Yqh\scleeme@mgfo ﬂG\Presem
Ng ar Core. Fig. 5is a graph illustrating that a
niion.
cCine of the invention expressing a truncated 25
NS3- Clhg & fsusgraph fllustrating that duweesine efcthe finvgntiesf expressing a truncated

ammat e g

BP0ty AR iy SioRr R orf RS o ARRIEOE pliferatdnd

by oOrgs. 134030 ard laraphs iliweeedting thmu mcz:am afithe \intentien expressing a
vaccin f th lnvetlo ssm a.trunc

20 YEseBNSS Gare stongrain uces NSt Sy b S cols

sh 0W| Fi& 4Aamna MB%@@'aﬁhs&feﬁﬁﬁitﬁtmgﬁ&bi a wactine of the inventixeckxpressing
by one, twg or _th i mruni za ons é&a q(.lll 1
%Maﬁ‘é NP3-Chee f“ﬁ‘\?% rPF?t?}H ‘%4&%?%%‘?%’8" & ?t%%e% t kill tumor cells

NRRtGHih ebrhthnR VR Rid Viru§ elfcodmﬁ HCVNS3orCore, - - -« - .- ..
....... WD 2006/ 044923 PCT/ US2005/ 0%;499 Fi

8A and
SB arkitgh ipheranhdSHinS BAtaReRRn Al BFyoRaten SXjsEhe Adtuncated
25 ﬁgg Q#&J‘ Biisictt pEtbih El gl ! s%crbﬁlﬁllu 6 GrélinfRAenatdrWOcyddkidel € mouse

i mmuni'zations with a vaccine of the invention
moeﬁss ng a truncated NS3-Core fusion protein.

Fig. 6 is a graph showing proliferating lymphocytes induced by one, two or three

weekly immunizations with a vaccine of the invention expressing a truncated NS3-Core
fusion protein.

30 Figs. 7A-7D are graphs showing the cytotoxic effector cell activity induced by one,
two or three weekly immunizations with a vaccine of the invention expressing a truncated

NS3-Core fusion protein.
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Fig. 9 is a graph illustrating |ynphocyte
proliferation in spleen cells derived from 5 BALE/c
m ce that that were i muni zed and boosted with a

WOoaodd3of the invention expressing a truncBCEWS2005/037499

NS3- Core fusion protein under different inmmunization

protgcol s. Fj 10 is.a graph il ust ' 1 ' _

o £ dagorsicend Tt Arey S o e g iR YR sBecte Eytokine
sciRtihy eslisfin@med b oBALRbor Riree webldy inmpuizativns withexdvagpige of the

_boosted with a vacc(hgg gf :ﬁ;e intventi on expressing a
inventiqp sxREEssg S HEprated NGRS PRT R Hhder di ffer ent
| MMy Z@ apgfa?}l Al stin@ APhphocite geolifdratioraimdsplets cellsederived from
graphs denons

) rating the durapjlity of |ynmphocy . .
BALBIG figeathpt, that @@ﬁoﬁg@gmzwdw@gbmﬂﬁhm& \?a‘zggflﬁ% °§?‘h‘i gyention
| . NESSEAE fiddidn proteia ueder NfererftanRuiizationrprotocols.
e%?%?@%h%‘%@@z% andllszﬂB are rraph shawi n 1E?he 1
dur alfig! 10 ip acranbyillasteiing cyietpaie eHpcterefl acti‘étyrlégﬁ Y gffector cells
i nd j t ' HiI¥RMnd BooS¥P WethSd Rgtcine of the
dﬁqvﬁgc%g’?’é#e&%?‘%&?%t%@ g‘?’&ei N Figs. 13A 13D are. .
inyetjpnsexpiessing)g truveated N3 Care Jusiim prelgd Undgg ¢litferent immunization
I\l§3-1speci fic cytokine-secreting cells induced with a
PPA¥EPne of the invention expressing a truncated
NS3- Figs.e 1 fAisindin 1pB otmei grapli0 dethepstratinga thes fugsbdity  ofp ygaphocyte
illustrating cytotaxi.c eff t o Wi | DEME8dd NS3-
prlifgratye r?ﬁ%%ﬁ'lé‘dg?e t éla}%a\?glﬁ% ?{)tr}%g gl)y%)l?tg% s%nggg%? ferent
RruEbspteid truncated NS3-Core fusion protein. Figs.

15A- 15C are s show, n [.0- | [

secr BFnEp et 338, Faoet Ao L AERER LY pfioRe! dffcor el

rﬁ%&&@é inAice %AES $icBBie OF fHednentiomenpussisg oftruacaied NEHLCere fusion

3- 25 Core fusion protein. Fig. 16 is a graph

PEHSIM ng t hat vacci nes of the invention expressing a _

tr Unﬁ%&.e §3ANSD- ST Srapiits KWy @ieeidurabilityalof | yeast iauditNSB-specific
HCV NS3 protease fusion protejn inguces .(Prot ectsiinvea truncated

cytokinerisecyeting qells induced withAy¥ache QfHAY ILRELOR, FARCSSINg

ﬁéﬂ@&g@&sﬁwtﬂﬁ?g%. cells expressing HCV NS3. 30 Fig. 17

I'S a graph-i ustrati_nlg that a vapcl\jéée of {he.. - duced with a

i nveRigsolleXfirase graphs Hlustrating sytetpxicrggieten pell pohjty ppduced Wi
rotein.in R hd FdidRiottts iof &CRdidated WE3F-Core fusion

‘%&c engf1 ﬂghg‘lv%zﬁae&%ag%# \sﬂgﬁgenei g{l%lturmr cells

mpatpihessi ng HCV NS3. 10 WO 2006/ 044923

PCT/ US20Q3), ' i fBRin WevAkine secreting cells

lynp %yﬂgAglfSﬁi%?ee’gga:p?%gﬁQ@??ﬁ?%(! n sag(li&genﬁcel l's fror%

in@iced edthadvaceie of theiigvention ¢xpressing differonh swpws e fupsated NS3-

effector cell activity in spleen cells from

Cosp JPePEd® ™ i ce. 5 Fig. 20 is a graph illustrating

t hat Fag VI&Cigiangraph shidweing thatmadcimes ok fregiswintign #Xpressingat gyneated

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

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

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

with syngeneic tumor cells expressing HCV NS3.
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NS3- Core fusion protein stinulates cytotoxic effector
cell activity in spleen cells isolated from naive
tunor-bearing mce. Fig. 21 is a graph showing that a

WO 200@9448230f t he i nvention expressing a truncath§I/US2005/037499
NS3- Core fusion protein induces therapeutic i munity

c. mce beari.ng,Syn LGt o PR R Bs fir
exepri oty " ESPREEVRF WSS bicyird i ey L IRAIERAS from
“smheordrgnichat a vaccine of the invention expressing a
truncat ed. NS3- fusio r.ot r td
| i 9 AR SR R sareoih At ARy RH!Cfl from
uﬂrg,/tgagurrme expressing HCV NS3. Figs. 23A and 23B are
graphs show ng_t hat cci ne of e . hven :
5  exprigssdtig ag@bs‘“?%ﬁﬁ%&é“da NSxEa e fnd%engﬂﬁ %’?d}?ssmﬁ a truncated

N'SE‘ @6&3& W8 rdteipPBatuldd Jyotaxioefdceor el Iactﬁ\etyahlsphen pells isolated
; ?)Zma |l e New Zeal and White Rabbits. Detail ed
frmwpp;m@rbeemn&m@ei nvention This invention generally

rel alglg 32{ B & gﬁﬁﬂ %h(lt:]\hﬁg $hat A 020841 60e filfenil@C etpiciking @ teumcated

20 an epatitis C virus,

Nsse:wm fugxoo mrgﬁmmﬁm@emmﬁ Aynigy i, BHO%/CHWF%@?%“&% sygeeneic

i ncl udes the use of a
10 Bcg}'] mas ’g) Fﬂgg@%‘{iﬁsgcm ne conprising a yeas
v e h| Exge zaAdamlriZZBcaie gmph@ﬁélnwingsihfﬁr% weenepht Hh‘ien‘il‘gl expressing a

geaﬁ%qbpxﬁe%%on ro‘?(ﬁ 1ﬂ \ﬁﬁﬂ@ﬂﬁﬁmﬁ%%ﬂ#@ﬁme bearing

ntion al so includes
%{gene_&i‘SB_cekbtyntﬂhenalaﬂkp&wng)HCyeN& .and protein described

erejn ifan ccine ressing a
i P 20 G HeRl oy ETLAR AEOhP BE e (ARulf enpresing
15 u%ﬁeaté&hssltofbeﬂaﬁbn ptoselﬁnwucessze:(sk-l@z)cxﬁcu Ippnphaaytsrprplkiferation in male
faC| Iltated %%/ \%HS E&dpLated i mmuni ty and that
nd | 1 chroni cal | y-infected
[ nd| Vi dual s may have therapeutic benefits. Previous
studies reported by .the presen vent.ors and ot hers
have shown the poQﬁMﬂ@%ﬁ&% r econbi nant
S. 3qyuGehEtdh %%néf@l?ys feldd&s @ Wblﬂensa:mﬂ inewudio fdevaegiyeting an

vector (e.g U."S. Patent No. 830, 463 S
20 ammmgnstshepmg:g;gc virus (HEY) e f% Hpqt@gt qrowex§é¢1p%§1 Iﬁ%%s C viral

iR ! u lise ccine
%gtbqnplgragfamgﬁdh Ie Mxﬁdﬂlﬁa ded the? B 1of LFeticulir yelst-b dsva

erern by reference inits entlret%g d % "
q@h@ﬂang ai yewst velicls' ang an FICV) guigen ifhviemprokEl Gkijisplected to chicit an

rod %%%6‘%?%‘%}&% S—fb\% HQWRoh h 41 drfirhhl. Thi ﬂ@nﬁ&pﬁé@ﬂaﬁﬁaé’s the use

| mune responses, that are capabl
§fthk HOVI figioh aegeendcpblein degibed SFiei i apyrpese By \ppriag protocol
and _cancer antigens in vivo, in a variety of anl rral
25 fepHtVes, and to do so in an antigen-specific,

- CIL- raghical edidérms huggesis Hhet xygaranam endh cesiohtof ihpRaditis ,Q) ﬁmpsS(HCV)
lg%qgg;éggggﬁg%%e{% elg @%‘eﬁa ""n'ﬁ or’her a%&? %E&Q%u gtk glg%f\lgnl o
&E&ﬁ%ﬂ%@ﬁﬂfeb‘c@d ddfridudRtredythatotherabeis Bedds. Pr@gme gtudies reported by
(ggégag@?g@g’mto%slgq?rgloo Uq{gwpa evrzlragle @%ﬂﬁfﬁtfﬁmﬁ{}sﬂ?&h@ﬂe ¥Pombinant .

30 NP Sash AN Ca REHAL WS YmERamerbfiatvedor (eg.psesilag. Hntent No.
5,830,463, issued November 3, 1998, U.S. Patent Application Serial No. 09/991,363, filed
November 15, 2001, each of which is incorporated herein by reference in its entirety). The

present inventors' yeast-based immunotherapeutic products have been shown fo elicit
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avi dly phagocytosed by and directly activate dendritic
cells which then present yeast- associated proteins to
CD4 and CD8 T cells in a highly efficient manner

WO(2Boasa3et al . 10 Nature Med. 5:625-629, 200PCTAISC005/037499

U S. Patent Application Serial No. 09/991, 363, supra).

hg@plgeeé%ﬁaés atiag actéz}pgl%ig 8? fc@n%lut%{a% aetﬁig%xé'g%&%{ zﬁi gﬁof viral and

cdrdBdntighRan vivg, inhevdiieryif agimss spacieatdndrie dp iso & amagigen-specific,
model of spo neo ung cancer (Lu et al., Cancer
Cﬁésggkrﬁe%ﬁ ‘géﬁgﬁ égéﬁ 2004) and this approach is
Cur rend piésend ehvastidreRt d@dcted t@ af hﬁﬁﬁvénd&nﬂ roanthe Iplatfooa [technology

trial in patients with pangreatic, |u col.orect al
relged 4p cysest-tapgey H‘&“&&@GP@% PHRABES s 3%8’3@‘%‘ i Batdot No.
5RBELED r&h&&ﬂtﬂv&ﬁ&gy @9@ Bl RhigitApliesic Sekial moco%m 363, filed
are not neutralized host i nmune responses C

Neiembrr siSe 2o r@%ﬂ?@&y?"?‘ﬁ"m BB PreRips {’;éﬁ‘f’%@&? ‘? i ¢ evzszae are
wgﬁalg[)gﬁ&gﬁsﬁs daﬁ‘igecﬁ9 a@Q\I}atJ QEHitE Rlls which then present yeast-

pecifrc proach manuf act uri ng.
aﬁsacmied \preteiny to &4 @51 R Toeellem@pmghly teffaciont égaéxﬁg (Stubbs et al.
nve I a
T RS OIS IS B afpasadsest wsogoomss, moro
SC esrevisiae alat ys&pxsss mutpr Rassinggprateing wesre BlOwIY tossngpifically eliminate
gtal%.l g‘gﬁ tuéxfor% h AL g%rgaggo% ong%t&%&ﬁe %odleﬁéisﬁpoﬁtaneous

re pro el n sequences
mrgmaﬂccmm &t al. nC‘lmcdzeRa'emh 641:5084-5088) 2004) #nd thla@ppr%ﬁhéﬁi currenﬂy

bﬁ}ngttgfeﬁ 18 ﬁﬁ?b rpéls:gg 01\1/%1 grba:frg Cﬁathgx%ﬁ @%thgg:ﬁx%ﬁkgﬁ%g and colorectal

chitet. Ofniiiirdpentid froducerbassdi onethis platforh hmhnaioygmre sirpightforward

will be 25 ap lew of the dis

POV to Rl BHOHALSP Y PRy B iR 1o R syl epeaiodly o
b3b& Q?Edlﬁél inBieQ8spBhkes, mn&lﬁh/nbﬂré@ﬁiembahexﬁ#sbemﬁma;pproach for
are essen for virus replication; these

radpyfas BB stics conbined with the high degree of

sequ Wﬂ&ﬁ g&‘ﬁ@ﬁl@fl&lﬁ%ﬂ BP WERHKST ekdiRsTe, QK€ Blek@m ﬁmbﬁtb@elias'e fde\reloped a

i mmunot vacci ne of the presen

W%—anv@mwfﬂncmlﬁﬁl 3 rpqpng)él}g@]; gfzg %pﬁateécﬂlse é:érﬁevzszae yeast
%g%g elpﬁﬁj'\" {'\%ﬁzﬁt prdt6in| whith! in! &8 RHEvAENERS, mtahnsae& least a

responses agalnst V|raI {
porﬁomoafea@tthm snceQere @Ettin gedyenchs. NGherprbedienth efige ggovel full-

%ﬂ'@? va?edel% oﬁmag,gi {{%ttruh £1-BF4i&1S floftéh, 6 a novel

mnistration of the
TMQbmam deﬂ;emm@wwb fusmoraugmmn {Othgs smbosiimspis of thie dnvepgion will be

and CD8+. T ed to the HCV NS3 and
appargqt %@fﬁ?}%ﬁ@)j@%ﬁﬁ@%b 037499 Core proteins,

r esulTtheiHCVA (bfecbmtbmmnd DIS3 piaterse krsabiyndantly exprassadtie WEV—mfected

|l ead to viral earance..in.

cele 2pd) 969 esp@{:}a]f L VIS fﬁpgfaélloﬁ’ se c%axglg%zgg d;'s '?:gfn‘ﬂng&' Hifhr the high

SBPRadteRuddite chevens maks eﬁm melhemn dargéts ﬁhempnlwmapy The

nvention is produced usin no el nstr
‘égép@glgqhgﬁllreéqnt ngexﬁ@pgps) | ! ﬁsc%o Igﬁnelfla;te b%tg antigen specific

WhRfeRkRe ﬁh@eudz%ﬁiohﬁég aamelugesmyfot@di@u"aaen(@n@ kesperpts eigafrs) virally
are fused at their anino-terni %a.)nmml ainst tumors
infroteiicpils exprrssieg bath pPepend GO@@%&‘?“B éﬁ‘g iRearle U

%rés % ¥ PREEdsQeke BraPleSAHOSE NAMGInYRat6n GthE GicBine is expected
erein either fusion partner, provides
to augment the HCV-specific CD4" and CD8" T cell response targeted to the HCV NS3 and
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significantly enhanced stability of expression of the
protein in the yeast and/or a prevents

W(p%g?hgg{wl ational nodification of the protein 1&&%’23{)15%37499

yeas Al so, the fusion peptides 10 pr
epi tope that can be designed to be recogni zed by a
CofR) @bleidredgeinl a reduicionas vaal loaditant aittimateip deaddo rvael clearance in

ear to negatively inpact the i mune response
H§¥%4%9m¥% @Vidgalci nati ng antigen in the construct.

SuchTRIeH el B MSHH BlotdiRrthithie dselbas iaf donfpohan,of the yeast-based
selection and purification of proteins usef uL[ P t he ¢
vageinenef] Ba pressntalmuention As Praducqs £ JONGIPPIBY o edpiSssion o

h?t%f&tlo%'am FHhifgend Hle a5 whtreRERE | dGfed!t dhBhendd ﬁroﬁdME)doxt peptlaé(s) are
fermmus of the anti gen construct, .parti gu Yo
fifsod atheir pminoHermind] eed iop(R) anpeCificGRtPHS ReRtisio.des be@ﬁ*@fe or (b)

f [e%ted Ortlé.llj %E all @R&&g@ﬁﬁ g@guért gﬁﬁem,b\%eréiﬁ Qith&t ﬁﬂnbﬁnphl@ﬂar provides

peptide, such as

sxgaxﬁcamtbf mgnc(eé ‘Sbiltsoof eHpsSssion ol Rsethirin ShfoyeRsicAgop geprevents
Pg%fq}’aé‘ﬁlﬁ ch@ﬁ ce{tlto? tﬁ% eﬁr te}nla (Eﬁé feragﬂ éag§’ Rfso atﬂe fusmn peptldes

|nven | OnN can e use
pYévideoatt egitope addcm lmlesxgmdm Mneqummé by @ésleptwsagent such as an

di.scusse bove. i na e| vV

agilady; gh‘g’r oty a%Pge‘e Falne%aitpf('? e rﬁa&:] g%e %"P‘EIX%I gér%ﬁ (g{rsiéatagmnSt the
vabethading | Iaﬂ@gbi ih e consrutin Sucl egesits dveswedulforctbé ientification, selection
provi de nmu %mgle &ﬁ%ﬁ ﬁgnore i mmunogeni ¢ donai ns

apd gsiiigation p1 prpiems JeHE TPH™ t he same construct.

AN exgaRdisn) ahé pt&de@b"ln{tHnﬁﬁﬁ contempiptes therse o pepiigisahat are fused to
i munogeni ¢ donmains is the [ rotei n _conp
IS O i @BhgS AR ERe PAgPU R b sk B! bildktion and

g &E on iR prbf%md &Sueh phsidicREREE) but &5 not haital tay myadyﬁﬂne’uc or
escri bed below. descri bed above,

mbmidvapmdey sush 98 éﬁ@é@e tag (P81 6K 1di8) Qramy gae’ég’@“ ‘%@Eﬁﬁ tF% dPeP“des
Ai3lnedi th 3he betgllr%ﬁlﬁt S£0fh ﬁfﬁgeﬁ: HoRIing ﬁ)pﬂhé QRREt¢&dn By Gsed with or

recognized b CD8+ T cells in acute and
\tziﬂicmnthe admtmoﬁtme-tmm@ai aeptidendicusied ahe%ge of

targ ‘éqt%aén@ %hh §>§ esent &hﬁﬁ'@&escmdhd?é}ﬁ tséﬁﬂa.ll AlFeYerd AbEl fuswn protem

pr ot e vaccine, 1s the high digree of
MOVsaitigahs dor axte inhe yamtﬂb@sedcvaacme\that prsvtlm mylidple{Fveo or more)

and NS3 g(ri‘?rtge qqée (E]rlxg&ﬁé}‘r‘%g\%{tl\ﬁﬁ%e BREnsHT4. An exemplary

ral ns nost reval ent in
ﬁ1§'16n lplr&m (cEmbhﬁnglﬂxultlpIEhmnﬁmngeqw dangding id] ip8 protgg Gpmprising
am no a

the SGY N 3 §1n(|1 ag{]ﬁ:&n%{éng gg %ﬁﬁ{&%}@ ?yoh%P%Eeﬁgreh ’thaﬂ}ddescnbed herein.
@&@f&tay@ﬁ&@ds&mbsawed corrpared to the HCV 13 WO

-‘7_-226/“&4%%3 P%{)}LIJG'S %\%% 4%%; Q‘Pblpi ﬁt g%ﬁ]re&gg ?[he{ﬁ%’&:ted cells, are
&5 f&f fptiriQdplicitibR bk contdin SpftepRETHRO aacneebgrmmyt@oth CD4" and
ISts betvveen strains |l a and | d'fjcg tt'esffaage%n these
eousaissnone s dly ohad il WppEhr [HEHe
éx% &;lﬁflyn b%qﬁfbﬁ% in! REsinfle OVhceiag)r e ti@f high degree of
nsefvatl n o Core and NS3 protei ns apon &ﬁ d
vansérvationHCthesjenaid jsuel. Hogfnip Gord R0 CIGPAR Sk gy consere
of Mﬁgﬁf péhoR B # éndpfbogtfé ﬁﬁme %ud‘spf)revaléxﬁlm the U.S. (Table 1).

vaccCl ne e present |nvent|
UBs Qbieqrdteintisphysi B3k emiraoatiddidentifnamensiging da axsl 1ha pbidentities

ihBioE 5 BN i e R BRERE ¢SSR Righed o the HCV
the protein sequences of other, essential and conserved
HCV viral proteins to 13
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result in an even broader cellular immne response.
Such addi tional fusion proteins and 10 vaCC|nes are
lified herein. The nucleic acid and am no

i d
Wos?@ A% for HCV pol yprotein genes and the PCT/US2005/037499

pol yprot ei ns encoded thereby are known in the art. For

1£§1%’E9§{ Soquéles. MHE h\@B%r@c&hqs 286l H%ﬁl%/a:ons&vddrmqmglty@mﬁeﬁmﬂcv
for Hepatitis Virus strain H77'§yg§ C”dbﬁ als
stcaausa-ba%%ﬁe@@é% 8¢i@ identify expischetveentrpigs 13 angf IES Tange

b € ?%e/n f‘oﬁ qae&g?? H@\b%’en%é dend¥eded 1Pthe HEW leQ)IU@in seQuekide. The

enco stra rotein, which has an

|
highi dngres colicpseutioncots Hor Gorered NS @Relpis BJIOSE RS perious HCV
g%\r}gg%% %\éﬁ\! S0 edsbriRal ?&t\%'hg S?% QW&IEQ{ Pthéiﬁ QbASiné ﬂimirhlsi@nctlon

OW Nng posi fOSItIOﬂS to 191
Oﬁé vﬁEQeloﬂ)tH‘d@r@ﬁl)t m‘l‘dﬁthEIdem being a singleypeesiyelp tias Aesigned to target

B3 TR i T

tdNGcadPdratehdpridiEin saqwhesmf@lthe( poeittal anvdsconseTveddiCH 9’1r61f profgins to

r‘isﬁlti‘!l)g’@’élg?’z‘g)%e{w%sz e alﬁlégfg)rog%ggtg easefq'Lh'fg ﬁ&gms and

ARASE hicRenAifRd heeinl 657 of SEQ ID NQ 20); HCV NS4a NS3
pr ot ease co act.or ( ositipons 1658 to 1 of SEQ
NO: 28}e npeisy i AL seqfarise f%“o%?"lﬁr‘%é‘bg%‘%s and the

, pﬁgpzo s éﬂ@ﬁeh‘%ﬁ?e RESkiowdh theA3 Hop exddiile, tiie 1Bildid 49id sequence

and HCV NS5h RNA-.depend .R ol rase .
o( ﬁmsqoixpmﬁ@n gepp for Hepstitiy C \fmlg‘é@ql ?ﬁk@ %ﬁf&eﬁ 41 Rafabase Accession
%g‘dfg% g%yﬁ)m hikPis @@pr&%ntéﬁ(er&hwlm 11 ti0: Bori $BQ ID NO:19
Cl

., see refore
cnérsis he G spin GV ol Hhigh o A S GTcchu Siaufe pfpgesented

h?%%gp& aé]%% ’@J/Fo%f Alighif 'S%C?fﬂ)sllﬂ)lﬂo e HOV Pfdteiid kbmprise the

e to a variety o HC\V. based fusi o 12:
follotieg p&ltldlsoﬁCéthrlelmsgttqnaﬂﬁo 11%} of, SEQ {1 NG;20); HCV E1 envelope

I t
g‘f)écn&%ge | On%f) Con Ef;ﬁfa S@{) ﬁ“ﬁo@oﬁ}Sﬁ@v B98N 1bRNelyédprotein

ear ance’of reqU|res
(Pe¥itionEB84 ta Mdh aasEQ IDeNOsZO) FICHMT ioh shanngl(posiirnsof47 to 809 of

@&@53@@@5 '}g‘& @ﬁg %ﬁ‘o&%?z{sé tql?ogﬁl%ﬁél §i(f§> ‘g%igg%lf SEQ ID NO:20);

H@vmﬁwp@wmmemae@@anbﬁmozg tto 63 7a0fi SHQ aﬁ NGRQ) | bigfta NS3

Aggtg%fﬁlfcééh%&gq@gogsnfég% a&ﬁnﬁ% ggﬁlrs A Eh ﬁhhﬁ‘ (ﬂogmons 1712

t%) E@ﬁ@BESEQ;IDtNOQb)t tI—ICV\FgIS{S@@oshmnm (971301012426 pf SE@oIDyNo 20); and
resen I nvent aors el eve

HOTOV OIS dersPRO SOUsPOPAE (Picrs 21,4 RN o5 SRQ R 0:20)

£OBRERER #bvé s&aﬁs BRHaNgisplgy lﬂgﬁtaﬁﬁnd had 1dbaﬁtyc(elgl \see Table 1.

t tot VHC cl d I
"Eli?eejégni? gqmglgalegglgqq;ﬁygroy@ei Elgrﬁm g{& thB &% gr%{med&l g?{aplary HCV

11 gchl FSEPAD 5P readily Be MRE 1004 vARUIFHE@V Sasddefusion proteins
capaB repeated admnistration, sim/lar to aqther.

frére papHGV suaprfme imsthe FprapasHions #il VARRINeS G5 ST SPRHILVEgHon:
t he g{ 1%%%3{' tha cdn@%?ﬁﬁd Qa8 of HEM deifuifdd ibb@OCDA" id#eSB8” T cells

goal munot herapeut| c vacci ne preparatj ons
dﬁdq‘Mt the lack of aﬂeqme pellude immunifieistaseaiated gridh dqvelopent of chronic
|f|e .viral.. r §€&ki&Me but insufficient
HW}t ds Rt g %gnacP%Eﬁédgéﬁ“ &ﬁggﬁégfer#edgtg e .
H@Wp@d:lﬁy Clvg? emmcns+ rellgmrchpmisBn HOYgingesteddndividppegyll have 2

Il o oS A g o o

to
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10 class Il MHC nol ecul es in specialized endosones in
APCs. The peptide + class Il MHC nol ecule conplex is
ressed on the surface of the APC. An
Wdﬁﬁ‘?g‘g%ﬁspemflc CD4+ helper T cell (TH) bi FE/YS309537499
conmbi nation of class Il MHC + pepti de, becorres

ideal Hest @Qnu@ﬂﬂrd@iy RLEAS of ¥ MPhkihogmic ﬁmtamha cantdelgm Sintigens
that are adm_ni ia extracel | ul. arI h( tont CDA'
AV R G531 Gh BT AT BRSNS plale o

ahd OBBT TVRI1 e&spotises UEifs houithakild aRo bbaipaBlelof @épelted @limmnistration,
[ eading to a hunpral i nmmune_respaonse. TH2 I es

similig to ootheshihprapentip peroductie| plde vecgiap |an (GPH?PPSIPE% ﬁi%es present
u{\}éﬁ'ﬁoﬂr&deﬂp%ﬁ@d%tﬁéaé ghdiguction of cell-nediated

I mruni t e viral = antigen being targeted is on
t he &enbnamnnqihermeﬁq Yeceine prepaations kapyn BHetHe dhe prggent invention

Egsrfs oot unﬁ&{ klpa?g sctg%ijt a?% ge}%l\sgyt@sea IB? rcl@rﬁﬁ*h!ﬁ:'cﬁllsez{rfd%icrophages

eing targeted is
(ilwmﬂerreﬂsto denetdily hereirezst antigercpresenting ¢alls @y A@@ﬁbr'ﬁhﬁ Igroméz in the

é'\h% a?'Ct é%ﬁegﬁ-g{gt I&O%gﬁ%%éﬁg?(g H%g:to %gdrs%rg&lféﬂ' 4¢ bound to

chit H\m{e]dmolacuﬂesspmpwlrzcd embosxgmsonl SIRLCs] ﬁhemm@d’f class I MHC

f
ol S SR sxbressfiT o 1 s o i AR el Sfigerspecitio CD4”

HepRs Y ra;aiv (B)tbind3 a6 il @hbirakiad oflpssABMIES +qnpumey ibegpmes activated

r econbi nant ngtelns may prove to be unsuccessful. 25
apd PrOgHESE HPPHOKINES  r acel | ul ar anti gens, CD8+ CTL are

I ndugefibleNartBeMOMSE afeOadRiijisteftt ¢)meﬁbllhfaﬁ§r wshdeIMQvanm tend to

synt hesi zed by the cell e et se antl

st pop obelpes Beel GlogoRBES Y imphogw 8t a6t B cells

g;{ geﬂondjx DRI 9meené Resénked Thy rdsﬁtfn@ébtteﬂi ehhibitayp 1 helper T cell
into peptides (8-10 am no aqus) by

(Eyt)agsnm@esrthﬁtmm@%@a pndagtion ehoelapediped gampyity | If the viral
nF ge% {){ir?%\/fqg%?regﬁ 2R ‘fneﬁﬁﬁ“ne lb'f‘ﬂﬁ@ infcRiaedelf %&ﬁbe&ﬁe&{hat generate

ecul es 1 n the endoplasm c 30 reticul um
dnsibatbigservdhitaven thirapgirtig efffct. pH@W@@Mﬁéheg\éwé pntigeg being targeted is

des t f t
L, 8, ST Ty e
STah® biaa tovaundsod Tﬁﬂ-l&spdnsc,e@é&t GTL pespudt drermalypactixated dhtgsponse to
)%g‘%l%flgy H%lg)g :Pg(gs | n{ééelﬂgl BCHENEYL W r@ﬁhue'd%%ﬁxﬁ%ﬁ@én against

at e I'nmune response, "1 nclu
dtirdrli¢ REraDfinfedtion] if eeﬁnfsd razgdriable 1% fosnete OtheY @pmg@es employing

PCT/ US2005/ 037499 ear t.0 require IL-2 and
negQmbingnt profefs My Pryye tBPF glgstuf‘iféﬁf@‘ ac{':1 i vated. Wil e CD8}

CTL qarboﬁ&&@lﬂ&%xﬁmmﬂiiarﬁxgenst dDs* geTie ke iuﬁumdcmpteqmnse to any

g&g@ wcg{ll gbglg"g F cells %‘@%}’e the Ee‘i&gﬂega%%%(g L;@gge Wgaxés e re?érred toas

&ﬁb%e?lou antighftd VRANRGRBRAYB8ing kyhtiadized by l’mfed:téd cellsadrs digested into
at in order to obtaln maxi mal

peptifless(Bi18aminsr asids hp e tesalio ProfeAtorys S pg,g wnp? delivery into the
gn%l h hit fefGiih © Proptl UidiraSof’ Shss AP Itloleculds! 18, th€Ehdoplasmic

I're interaction wth an antigen presenting, cell
(eﬁéi(D).mlm depenkisnt owbipdios wE ProfrasImREgratdmepdes TR do fraffisling to

8 el tﬁgme A 3 t\n%%?&etlle G5l s Hs%(’ﬂﬁsto i donitida¥ion of MHC

erng synthesized by a
I/tdcqitbxypepﬁdeemnqﬂeme hid produse dyrhpheltines includingy[FNH whichein general,

E@&@rq er-('}’:ﬁe'%é??é 1mm1¥1e r&pgﬁg,dlﬁélﬁdlﬁg l?lﬁlnlg%f tﬂé%i%étéd EQ?
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10 cell itself becane infected. However, recent data

i ndicates that dendritic cells can recognize infected

cells that become apoptotic as a result of infection
WOZAU/UMRB “cross-priming” (delivery of exogeReLS2005/037499

antigens into the endogenous antigen presentation

pat vgy TS hed ; 1©fbet diRclved itivated. Whil
Wﬁ%@%@f\?\}otr%&@%l liL:%JQﬁHfLFZmS&H& cl dEiRctivedi e e

associ a particles engul fed b itjc
cpe! C¥Land predco poraey 8s-2f it gl ceneeally aﬁla‘;vtqdnfg%t %ﬂ‘gﬁ @%gﬁgiﬁm the
VHC pat h L 157 cer & Frétucetbyg Géndritic cell
T o S S e P vt
af Bhcroplmwene In esigitinselt iarabsoj ¢leari thtteld pdeTig Ppiginppaximal CTL
dendritic cells .and 1 e hPfRICDY+ Tyl
achaE R AT SRRt P ASBH Sl B ol TR, & i
HIRC CTRSEqiifenmhictib withfantdntigen preshting el GHRCgiatssy to become
present antigens shoul d | ead, t. L.aproved T
mesiallpetvaleddnd heh Fieagnd th WﬂWé‘g?"g‘g% S I t his
regaf C{Wa}sfiﬁﬁi‘aﬂ@ h?élé&r How &ftigens bdi@swﬂmsiltleéhhiabmam?@fected cell
particulate 20 feature [ nost | . o
e ooyl o e i HUHAD Y AU B, AR B
Al HSHDLb Rl RAS Hoews a6¢nt @ltd indicatesthandendritic dells can recognize

properties and can be readily engi.ngered to expLess. . . »
imfatted pells tat bepoms wDpLotio A 299}95“‘30%681%8‘6‘?"5 ad) ﬂ%zaéaé”{ﬁssp“mmg

((gegljtvle &' &o@éﬂoﬂé ¥intideR& Bflo WR Siofen0he aiitigan Phresentation pathway) can
|

en-présenting cells includin r ophages an s
odemdinét et swid ef the veoteins pSeORPhEN ﬁ%@gfﬁi@ Gpuftifoy dendrii
efficientl [\l s8I MHC vod ).l In addition,
cﬁﬁmdega?rﬂ%hagésgﬁggk%?ovy%g?ﬁggﬁantsi gen- sg%?il gyféﬂs

ceithin Mthigat’ signalsrdesiribgd bedow) asp enkeareq GisETeressARS)-

Dendcitic cells JERGE i/ 8élis&ind r@dcrophages that
receg‘f‘g‘?"ge B?P?Khsgﬁa%gs]ur a@@ﬁt ﬁ_a? ﬁz}?}lﬁdﬁg i Cr obi alm,)r,) i
e dpeforeignanatetie] tionnextmbedivlar 8uids.i Adnethadieynarease, gigiability of these

pat hogens an the basis o ihf.f : ' -mediated cellul
ol oSGty e s Sppuld AU RGP T pell-modiaed, coluer
i%&mae)% bf. Inenkeegard ;redbnmhtah‘g&ncmmrﬂaﬁgﬁé@l’q the particulate
APCs) have receptors for m ' ] ' th
e 06 grysaorrm REser TN (87 VNP bl agvaltage that
,E%]L‘rhif %gg@o%d S0 GosREy .ﬁﬁtﬁi‘a_h gdjuiindliks Qargma)rﬁesmgiag@nbmreadﬂy
0 se receptors results S | H
entinoggod-t0 cRENAPIFBI e GG B cerdride Pl Eflsro avidly
agld lﬁ,ﬁ%@(}gfess : paﬁ?gl.ﬂe@aﬁﬁgléeus isludingadnaefdphages and dendritic cells.
n

pres ron of antigens. that re.associate | .
Sopagisonibporine SOpe A 0HS o gy it ol M cading
CT/,U L 037 dGamehity ioGurael dels @6el 7).
5?%‘%%’213‘2@%%@&%%%%&%@ gfa?eecept o,lrt); 0%hat [€COGNI.Z8 o oot act
yeastDérdsitic eells and Imacrophagenpave aVAEEK Of ECERIPS 8 T AMIge
TLR; 2., . TLR- 4 - .Decti&r & t the basis of
meg@%eﬁmewé&%%ﬁ%?@*ﬂ?@%@??afh%mp?@?%sﬂ&?‘%gg o e B
Wptepdteesoih glyopnyistion, paatems,ulém)ps&@%qﬂ}dowif‘é% agid cgypasiiion. tlence,
yeast cell wall. pr r Atol), ' Rnierobial teins,
F‘@gu PaHigen nPIS?engngm‘i%ﬁ ?t & ofh a%fg%ehﬁfdamt ory lae,n:gznnopm 'el.n$
pMogiFbias,pglacans] lipapraeing rdoubld-stranded RV 4 nd %Pfgtls and-containing
upt ake of whole yea by np i o “daneer’”
£ G Fadresphigaansy sEpE Aty W R iF BGk kiifed a “dange
ﬁg&m&aﬂjﬁgﬁo Gehdriti el apeuratvneatilvation] enbhuctdphageghiesis.cid efficient

ecules (I1CAM 1, CD54), cp-stjmulator _ es
(BEentatiop pf gutigepspthat m@fz,’m%?fgw@@&n%ag%‘%ng@azgg T
IVHC nol ecul es, as well as pronpting the secretion of

pro-inflammatory Txl-type 1016cytoki nes, such as
TNF-a, GWCSF, interferon-y, I1L-2 and IL-12.

L
o




In addition to being able to interact directly with
dendritic cells, yeast have a variety of other

characteristics that make them an ideal platformfo
VO Mttt Henpy. First, nuitiple antigens may H@T/US20°5/037499

engi neered for expression within a single yeast strain
(29) i ad deRasE: cdIR MY | ntckdpRSzes Madyehava niord du@ploRg@st recognize
wi t h DNA vacci nes, incl udi ng ease of Str i.0

yesstiihn amy ofhey migrober HRsse ARFFRIPIS| Bolude %3&15; *ﬁﬂ“ ﬁ&%@m
ﬂ&'ﬁﬁ'ln ety APERSGL dnd HHETHRRIIE [rafPidk ﬁmﬁyr(au,l 34)l OWptake of

do nof requl re ext ensi ve purl fication to reno
zrymoeqm isattige Seeshiromyenst egrigvisige ¥eastagellywall M%Paéeé’é’&r Fesuts i up-

5 %\l ot fFeS nlfididid o ng?{oq*ﬁ'ﬂaﬁlﬂﬁtoﬂﬁ g@i{egl (980 USnP pR%:&it Nfventors' data
ressed in reconmbi nant yeast” Serve as antigens for
1pdlt:am thaChptakeOTl whalel yeastby inowieraad humsp dardsisici oglls, ardymacrophages

rgguqﬁllérp Pﬁ’r‘gv aLtBJ b Varie rbf%@i; BRact Eﬂo?écﬁle??gﬂfdﬁngeﬂﬁéﬁdnvlﬁolecules

hérapedt 1 ¢ treat ment
(I@Alml aTh$), mstuauletoﬁ}smblcbulw (B btBL2, 6@8&@86)53&1(1 ¢lgss I and

%{?@&8@ ts‘lﬁ %{e ?ﬁ tgru m)&"clg ne\égte%F &&1 %fgrp'rl% sab&?ﬁory Tul-type

10 dyfok@ieh, sath SOINE-opEMECSE (iﬁtbﬁfﬁoﬂ-@,flLéJ andiIL+12g

Pmﬁggﬁtﬁﬁ%‘é %ng%r 0 Exﬁg&% 555‘2 ﬁtt}]@eéﬁqfl}_ﬁ'\/ﬁells,t X]east have a variety

¥ A58 BharadiorREOR S ke thegrddal pdifornnfoy @hmusutisrdpyn &irst, multiple

25 yeast i mmunot hergpeutic, also.referred to her
QgTBOYay bp a?élg’é‘??ﬁ‘ég CRDIESPRYRIGE 2 yepst SR, ?@eﬂ? these

0@t %h&@ HIaW hdxﬁaﬁtagéa wWithdneA Rb&ines dhEthdihg edsaaﬂmbmuon and
ana §3|s of cell |ysates _usin
r e

lshp{ectof i ’@I&ht m&wﬂee santiginsal ke %%?otvéf’?’rnesirh%eaﬂ”based
lﬁm &%%uﬂ&l%ﬁ& o %tq@(ilﬁtre ekﬁﬁﬁv@plﬁ‘lfﬁzﬁtléﬂ'\@ rki@('e potentially
usi on p

oteln lion cells. |nj ection of

@w&@ﬁ@nxyea§t Asrwrnsopmgmb%@ foythes/dstajfibelow, dhe hetegelogqys proteins
Lng l"ged 18 Cy ) 1%%1? Eéastsé%r@%% aﬁp%nug:%repd?&ﬁ '(ﬁﬁm'(ﬁfleﬁlbcﬁlbt@d immune

per an ne responses as shown
feypoansntuhomy)t endp i vivb e6£17b n , In capiroelottialsi asy peayentative, as well as

0 BRI Y0
ﬁiﬁﬁhﬂlﬁd%nﬂali ﬁoﬂ(ﬂﬁnalngmgﬁ]r(-m-dipr'ﬂmw mgummggqseﬂlgt the ragcines of

emessas TppbORsobbp BERTS KRS SR a b Bl fBusesos

51{1Hevqﬂﬁﬂlﬁagﬂl@fapsm1éel of ther apy are al so present ed
herein. Finally se 1 tria chron .
't codbe PREFTE e, foE e PSR o el fcombinant
25 Wﬁﬁdo%&p@ﬁﬁé BRo kéveddt toGiereéNss ETH0GH, Iﬂﬁmbxpréssém HCVNS3-
resent invention relates tao ﬁﬁﬁg ositio %ﬁ £GL
(whtecfhsiomsprotein wilerdie qontiol of AndpEHGIP!S RFORIOHT- eﬂ?lgl F?%XSIS °
?ﬁ%‘r &?lt gm 5 dgr}&%? 2Ly Wdrdipetliis ARSI AIR TEeal #37 kD protein. The GI-

| eviate at | east one synpt om
peRSuyeasprofinasngrester e Si i & theoHCVTRiSIon sAgHss Pari Ymiffion cells.

%H%%I xg%f G-E%Py ?f@e}%’t ﬂlecgfﬁf.?é LEEBALBA niceyRaifed (€ Mdattfn of potent

a he ogou usion protein expressed by
30 Nsa a;té a'me argigem srmcmshemmsmdsgmomwell impang mzqmsaﬁ shown by

Ludes { f
NSNS P o[RIORERD A oy iSO heRbe Sebfs, Moo BB vere
viRieted Wide F1:5000 series yomsy werecprotbetedt e challengd @ygh HCV antigen-
SEP oG SRR NS asTi SrpTRvsst o) o o eGSR Fbits, as well as

i nvention (see bel ow). 17
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Specifically, the present invention provides new
fusion protein constructs that stabilize the
expression of the heterol ogous protein in the yeast

WOREHH/MBHE3 prevent posttranslational nodifi caPCBSY5/037499

the expressed heterol ogous protein,- and/or that can be

ed as vac ci natin ' b deN€trial i
e & SRRl findn ik b6 ﬁ’?"'{"f*‘&“. i DPRAIE aphadel\tal n
clRéni@iREICV mbsted patiéntbwilde desecibehe conpositions). The

novel fusion protej [ n_sone enbodi nents, al so
MMM@—%%% response by the use of

nul thf @nisvaingsit eﬂmarmsgmnmannommlas@srtg laecompogitiere(vagqine) which

conj unct| on with t east. vehicl.e ltin
canrstusph i HPEthad & Prqeﬁi/)?lb%ﬂlﬁn?) agaiy L %% {ldélcég Sease"nrte SuHng

HRfRbR HStolMIeviaR MBSt oMe B*tﬁﬂ)tem(xemgung frymathe iHE G dnfection. The
yeast or 20 yeast sphero

t
ccﬁmmsiﬁlen oprasele.s dhe vipcwe i %Iggqlse&)ﬂ? oapYe§§ttveEX9%g 34£@g%1 h&? Rfogous
ﬁ% o 1& eﬁ?ﬂ?ﬁ% tﬁ‘ex da@GlehRle. fADEibduesedtabeves dfe)invention includes
oug 'S

odi nent of the jnvention %tjlﬁ vention,
smml onprovedHGYi cf@ﬁl(fmﬁpiﬁﬁls FerasePh antigsny g Pevacsagy oY
Wi‘ %@gé{ch% dl&e{setn%fs mgﬁfd@ Sl SBnieRITIHBY B @theﬂwaceﬂesmﬂah do not

escri bed above to form. a vaccin below).
miudetymstpwm@wt afenelsat doprempitedORE the dMesels iygntion (see below

SBF‘%?"@ 1¥fctt\?,| glise(seenkj e Cﬁngﬁ' J(]&{s%%aft fuél&’{ #otdi® Borlsfuds fhdSdtsbilize the

eas one HCV antls%_‘r lational
ekproeiondom thei hmmtmgm protRumen rfhe gest é\fgp{c@pégevgpt gostiransiationa

2 v fobh$ b sed fin
‘?ﬂdbécé?l%ggatﬂa CWFS?’F‘EP é&a?\lr(})ws rﬁag%ng{d(dggtﬁag A descr |Vka)cctljln i ) 5
aﬁ%%eﬁ!mﬂh@ abehed of) the gewdt (dh)cleadsgnheﬂ deiein Gepin gpaventjongl fx other

di nrent, the syntheti L
nn-veastbased vgﬁcmpﬁgt\;xw g 'g}he{)ﬁovgleﬁ L ﬁ‘g?d?eexﬁs? I]ﬁ Bfine embodiments,
a?sg dvidd I8kofd cellulak @aSitind 16spoase bycihaused)f rm;étlqu e@eqtqdaqntxgens ina

het er ol ogous tQq anti ge
spg;q m:émgt aly sonjunctipn, é‘mgx east Vﬁﬁlgg tﬂ\#gg us oh%%ms are most
tg%&{l? S ell Q@rec&ﬁﬁ&ﬁm}ﬁ?&éﬁé By e ypasevetidls (e.g., by an intact yeast or
sttra

ati onal nodi

ation of the e ress '
)pasjtsehmoplﬂ%ewmf?b PEm OPHenaHE e %’éheé rﬂfo‘iﬁ-ss[eé i %’H@k%ﬂ yeast

¢ﬂﬂmd1m f
%t o5 ?gifﬁ%g%%d/ USZOOS%??%%%m’I emhoﬁgh)i'tﬁ ﬂl | owi n aso e

m&qmom ¢ ions or (ich tshehl HIFoR Projeiny could %aﬂ%a%s‘ﬁ I & Yephyehicle or
A {dekcpibbd gbdve t(ﬁformtahaccme of

‘?“F‘?Ig’fseﬁ‘" ngeﬁqrgﬁf%%ggghﬁ{t%g? ilét;%pepti de is a
ﬂﬁepﬁsémnima)uon (2) the amno acid residue at position

%t he, | usclmo 118&19& Qhdlul B tAObrelerlidifehfich Rfa ﬂlsmn protem that
proI| %‘ﬁé H& second am n amdinthe s% ¢
ReRidste) |aslemtonaﬁglwmtrgen Gneludipg snmyrogenie pmpigs an ?PI‘S’PCS oia
the am no, acid r i dues t G ednusdniuct:
lldengthy antigen, ?ﬁe‘fv ghi’ °“%tfu£8§b{oh gﬁzar%a nrgulﬁglg i Eer i
@&éﬁ%eﬁ%&&wﬁa@heféﬂ_ﬁﬁtahe(b)paymh@k pepiglesynt heti ¢ pepti de
or the protein, if t het t [ HCV
t han 18 oa%i s¢P OE-B? y'l’%‘?ﬂ bﬁde’ﬁgegneg?tﬁl gf]fénlg&hg ot pe

?rﬁ) e qgéa éi}‘tld& B&lSlsﬁﬁg Bﬂataéasdﬁvoadmlpo acitl iresidne i@t @13 heW@logous to
ﬂmH@V aa’ég%g:évgqr:algégq pquhg gtgl? zes }ée?&cge § ?\JS’ICHI Gtein in the

é(a'g{ %gf A or'%ﬁﬁz%ﬁtg BosHranksREor ﬂb&.ﬁﬁhﬁohfof ﬂi@&xplyssbdh fisiop piagein. The
5 e Is'shorter than 5 am no aci ds, not

ayﬂll i Ipeptuie aad Na'fegPWﬁhlé)mo %%{gﬁ%{qgeigler mp 1. a s18ﬁ'ﬁfbtem that
be as short as two amno acids, but is nore preferably
at least 2-6 amno acids (i nlcSI uding 3, 4, 5 am no

acids), and can be longer than 6 am no acids, in whole
i ntegers, up

)
-




10

15

20

25

30

to about 200 am no acids. In one enbodi nent, the
peptide conprises an am no acid sequence of
X4- 15 X5- X6, wherein Mis nethionine; where
W%@%‘% ?y amino acid except glycine, proline FCTWP??@’W“”
or arginine; wherein X3 is any ami no acid except

hiEhb ifaw\ﬁ? rdqMSérentQ (L P! AMifie acid \Wbitue an peltios oanyf the fusion
am no aci

except nethioni ne, roargin
PrRfrER & imstiopine g, the Hryeming efn% ﬁt’é Syt B‘F‘# IS ' methionine);
(igXﬁé DEind beid kAt REposiith t%%?ﬁe%ﬁ pféteﬁﬂﬁé nehi g@cme ofla proline

xcept nethionine, |ysine or arginine

on
(entistiermdeminsiod tesmihc peptde Bugt3 Hicinggy Higoline); (3) none of
th%xa?ﬁal ({ ﬂ:?cy re ﬁEsQ? bticHS QU Ei%ﬁ/pﬁfﬁﬁ@ﬁ%&ﬁeﬁbﬁme d.e., the amino

Sta expressi on O ant i In a t@
aaéd; ht mmtibmr 2—@; whetherspapfithe syathefio DSRSHA T Fh?d?rf’tie’é‘atf fhsynthetic

i L S RS o B s paaneg s o o

aﬁﬁxﬁkﬂcidstay positions Beb efktbe éssmqnotpma@lg dysinetos an grginiag fi.e., the amino

ventors b I|e that t :
A {0 pRhE BeRRk P 8o (10, Ao syntheti
p@ﬁkﬁie%éhohbﬁh&tﬁﬁl emmt aci’@, dintdt gelude lstsiw %N @IB’IIISW)U Jhe synthetic
I'n addition, the s nthetlc fusi.on
pgRtidegar 8e PHSHIFSS ﬂ’ié 035145 Rk 15 PIRTE p?%fg%ﬁ%ea(i ?ééétgfg ping acids
(R¥1:Ring 8 £, dnfiflo 8€184)] andSe be Ragahaart dnfinelycids, mwhadb Hategers, up
enbodiment of the inventi on, the nucleic acids that
te A 200G ameing pdds| ation start site of a synthetic

pept inflendisRsbdinient,tBe { pépﬁaa t:m,ﬂ: s8¢ £ #nifo Geid-sFquBnes of MBEG-Xs-Xu-
ID NG 21) _in accord dance w th Kozak transl.atio

Secluortsisin M GmeWRSNE:, SHERTLS P ng daloeey Qi prolie,

{ te Aeehaes, ysh e
1@%&0%{@?%?&%%?%%9?%%&%8%% Dc 9). It.is e o1 aIg,mm
wirelein 30 dny laminoy agid gEespb FSHRS XSG Or Agming:, ¥, ﬁe’&ﬁxs 1S any

a5 (?r%fsi E}'{G%ﬁtdm&ﬁfoﬁin@ lgt o??elr%ﬂmg‘eanﬁmkéﬁﬁﬁg 4y amino acid except

one aspe i nvention, when the

thiohint, Iysmp aptarginines Mt gueDerEbonlirpent, Sie) XOraggue)is a praline. An

T R e

it @y@s’o%e'ﬂ £ad(Gr (pBEsents PobiSrabSltias] degxﬁcatb@dofa@g\péotem in the yeast
Vari ous ot her find

Lo Sker ERTSIEL) G Y \BEROH R B st
Gt the eApredstvRrpro@ReE i the ereleeﬂn cinivemaast beditve thet hie §1snm partner does not
I nvention that is simlar to the 1

smme PSR FRFPEILS LFEP? Py SRS AL RAR e in toe
ahews:. (8 idagisahihe syihétic ﬁmﬁx@bephﬁé&haheﬂ)demgmddud qmovade an epitope

vaccl ne conprising: (iLii) tldeb%{edtothe
thatcenhpmsrggm@ﬂbb’ttéeh@@neﬂ%’i“ (WL HRYBYT de consi sting

of atyl.G&fkr drtBdMEnNer tﬁ@hﬁeﬁtﬁﬁl tdelpscldibadidsaihat encode the translation
het erol ogous to the HCV antigen, where % hlﬁ ﬁgﬁgﬁﬂ% NO:21)
sibrh bitd of acsynthetic peppdeused @hths#nvﬁ%mfaﬁfsﬁ‘ T % 508

H)]%F‘%/ ?%1%% Wik %Ll?gﬁ{slaﬂﬁﬁ X(,%'ﬁe&e I?Lﬁ&t {vhere ShePATGNA |thls sequence is the

Ion O e expr essed USI on pr ot ei n, ?\I
it rhwsiayion stars site arfd enbedes hearpthienine offid- ADOEATR (SEQ 1DN0:9).

gagﬁr Ss§t§ &"é‘gtﬂ eéstood E]ggt \?Agx gs citfbdfrhnts fihdEmbbdt] @nlds B8dibed herein

counteract hydrophobicity
Ak Qlsdibeoinbideie Hor esample,i m\pae wsnoet, of' the ineationy (y(]:g;n the synthetic

gé;n{nrc]ig ésta}fl:.;gﬁ? ya[{ %ﬁgﬁ?@lgﬁcﬁh p aucieic ngldggﬁt%g%ngrtﬁ‘é stﬁtrt Site for this

vivo) flanking the specified am no acid sequence, or

that are not related to the fidnction of the specified
am no
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aci d sequence, or that would not be encoded by the
nucl eotides that flank the naturally 15 occurring
nucl ei c acid sequence encodi ng the specified am no

WO28064¢28 uence as it occurs in the gene, if BUENS2005/037499

nucl eotides in the naturally occurring segquence were

K r&ncsénaﬁee?\.é%%ngr.cﬁéa@%a fh RSP b6 aeRribal abdve. Various otber
p Btllganl smrtrom |1 C t he gl _ven .am no acl d egu Ce. |
cothbiriatien.of Timboedifente of the invertion vil\be aPRAFFSL @éﬁ%ﬁ ngﬁﬂgﬂ“e‘@e art.

t hat %g‘gf %%%c?ﬁc? | Qn%gax‘?&ﬁhp of Nfe :?%entaﬁltv&ﬁﬁﬁ fbe i@ RYnilawdo the

am esi dues that are not naturally found
erftlodinkennighavia endBet caRCinclwilei thelimitativns REthe spbBdMFRIADOY (although

the present invention.relates. tog; k& to the C-termi
this\j5;B irﬁ@ﬁ“ehw‘é‘?lug%saahvaﬁ‘ém%ge ‘31% 8rﬁ)oi£ g%&% gljﬁﬂén gnierral ST
ofRHSILTS! alién] tHeambiidncasistingsyfist least tee @minangpid feifiues that are

such infecti conpri si ng: .(a 1 vehi L :
hetgsplogoug &g gl,eaf(g\g aq}gg%ﬁ@e&%n Bl?: g%petll%ﬁ ¥3§§1%?set§£€e§r%§1m? Efejthe fusion
pr¥&fSin &%h}e%!zt?;ehldtlb l@ﬂ@ret%ﬂzﬂg ﬁbmngilmﬂaé niadificationppbthsi erpressed

conprises. (i) at |eas ne ang i i nclt :
frisionpFRIRfB incong SFFETALTYATReCE 8F &85%%6“8?“’ waf ﬁ?eq%_d? gé}éﬁ& .Q? amino
a % .q e ofB-D WBh/ASPR S63H b SddSerict Kokt tp catnirars hpdraphobicity.

mul T pl'e antigen constructs as described el.sewhere . .. .r

her ehepraingito the PreggisGrieBiqr, | BeierolpBcs SBRR ALY, TiF RREER
ath o aldfdis '}h%:%éfh&élﬁau%n;t RRnd'@\G. it fE@i, in Miers cinnvitd)dlanking the
yé‘asat protein consist’s of between a&g&{mt.\/\o E{fxﬁ about, .o
spR0ificd pnino awisi quente, &7 thabare seidpBlEe 1§ ohiPR PE g spectile

WAEL Sloldl R WiyCh8s n&i1gatidel € tilank the naturally
agi{l feqpiencs, ggﬂ}s/at?g@}l}(ﬁléj bgféitc%eexpr essi on gf the fusi.on .
ogvuerirei rucleiv dcibseguenst encofing the sppcifigdearaing acid sequence as it occurs in

osttransl.ati angl il j &g‘mﬁ&e .8 Sicél thakddted usin,
s, e 1 98 o B8tlacT 3 bl ‘%2‘?‘51%°additu%e§§mth,e , ©
BREHAU RBAIS ugasor et orgenism drsmniwhicht the Sient #ainp @cid sequence 1s
peptide, this fusiaqn paltner. o the HCV
chibbat | Dirsyorenphlseet e e aEhel Bl a;gaﬁg?ﬁif?“’ he ¢
(B R bh Gw e Binir@eatid Fesidnes th20are\Dop 0aeraliy fomgl flanking the HCV
PCT/ US2005/ 037499 construct. This aspect of the
ahpge8nt i on nmay be used in connection wth other

embodi, 5Bt smbodimddh ef ihe psdnt dvertionaelkioeth adruvpositiph (vaccine) that
endogenous yeast protein consi . of .bet

ko SR LR P o
sg{hg | 34 Sco%‘rﬁgﬁﬁlgp (D)t £iyBast Wergelej bnd i) y dmtesrolpgous eision Protem

I'zes expression of the fusion protein Ln.t
exprassed b Hieokeest gehigle.clpone §mBQpé’i“?’}tat£f§ ?Lﬁlofl(?ﬁ%{ in Cotlptisks: (B%t least
modj fj cat i 656 8shdinssinarepnopes of o fulldeygth antigen, as
Oﬁﬁé%%@}ggﬁﬁgggﬂgggﬁ%st protejn can pg:g useg L8 5 where
vesth e ivariouss, fusionl prateing end ayuitiple, prttesn (COBSHIF: 3 HF§Cr0e

i ncl R oIV -1 bfielehhke® to HldaR-téntB@amtof the HCV antigen,
}}eFﬁ}’Qﬁg%slg;fuﬁﬁgit@ﬁﬂl eg‘?%as rgi candi@é%te for bei?ré:g abl 6 tO of
Whepie siss yeaptrpubteinrcobsisth of etwesn) abewl twp e @beyZOLArRp fqids ot an
into the secretory 10 . 5ia6E BT enhanced
BRI R AN T . SR pE I PhoRREy sRETORE) nance
Mg bR alieoexpregival of |thedesions gyeteinc i USEQpast yspicle or prevents

phosphoenol pynyat.e carboxyki n . ' In addit
S OB UK AR O B P GL R i oy fog st cells. I addiion,
{n8 QHESRRGs Whst GRAgenD bOWithtike Symthetib @iptidey thix Siston|pagmer does not
expression in glucose and cytosolic .l ' IO antioen i
Qupapionsesiely s fbg ABRBRE SRop SEURY b VARbEfl anfaen in the

wal | ; the heat shock proteins SSAl, SSA3, SSA4, SSCi1
and KAR2, 20

b
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15 whose expression is induced and whose proteins are
nore t hernostabl e upon exposure of <cells to heat

t; the mtochondrial protein CYCL for_inport
W(H??%B‘{%?{}ochondri a; BUD genes for |ocalizati difTAYSPERA3749

yeast cell bud during the initial phase of daughter

c&iidtrhet. TAISHBACOSE théalintiarmartehred igcoandetiometthmther embodiments
bundl es., In one_enbodi nent, the endogenous yeast

°§@6P@Pﬁ%ﬁéﬁﬁ¥@% #ovEhe synthetlc peptide 20 used in

fusi o EHdG%eﬁio{Ey&@tr FoRICEIHBIE HE bwweaﬂibdaodw api 4bopE200 amino
for identification and purification of t

apiflsn(@. DA RO o iy THPFBAU, 9878 B9t SIS g Jeast protein

é%t ' eele%élk%sﬂgx JFO4RN ARAO PRAGH Sind ikd GREAstOvelbcla e prevents
adily generated. Finally, if it is desired tolg &
pasttrgmbtlemah mgification of thel expressefl fagien Profriy ASY dalje endogenous

YF??% prottéqlf carbd &{ ﬁrﬁf ﬂ?ﬁ%ﬁ%@&fmeﬂtnm ﬁﬂrﬁéﬁ@z{?@rﬁéfeﬁed pdeHiJﬁs include,

nucl eus e COﬂSthCt can use
benate gentimiedsiog SHICE (Femst infertayes gtichpis @t asiod c@%dl%e fre bgiggable to

that th
Bl 555 4 o) T e S B Sy
sethe pro@dbisebhit tihddpesdine o l:hceia;boblsnm‘se inothe mdﬁ.m'g; alpha factor signal

rtner. Accor he ti
FFacdeuioer PGTy Bre PUDIORayER, | Beplifase PO,
@Bspﬁﬁély&&(?&naﬁe PEHK gad tlitisa hosphite dgpmendse GFPIkgenel ipragtucts for their
artner of the, present nven n
rgmr‘aﬁybﬂ.eoexpge'ggeql in %1300’5? a?i?ﬂ%sohi&pghnggr&ﬁ Zg%rl A it alization and
BRARREn "tBE LACHAN; eth?’ hbit rstﬁ@ck ;rrea‘teﬁ.s $SAQ, SS\A3,s$ﬂa0c4 Issglamd KAR2,
I nding of one protein to another i bod
whoge) p{ﬁg‘gsspﬁ af g@fecedoqn diyrhess RG ebtgr a[r?]g:‘.o igglen%%tagpﬁ Hlpé)g s posure of
MSHS le: J&ﬁnén@vcﬁ‘é mﬁf)cﬂéhﬂﬁ’dl @&teﬁ&Y@&Sﬂh@rﬂiﬂo&ﬂWchondna BUD

st an assay . I MMuNo

ssust st looalzRons g Jassinesl DA QGRS At clisk, 6 AgRAer ool

forn [t{oRJAé?f fr AfcHOTE Xnto aEiffbugdREP! €, when performing
an oassay, con s typically include a reactjon

2 1 W[h :me) emeddmza, F!@MMQE/ mst@gem(mpwet Uae ﬁﬂ%ﬁeﬁc peptide
tal antl b n Dtrod i@ ficati d
1|g?n %rg%gé Rérelﬁ I) ant I ge ?:g)d&h ol Or'1 cauon an

sence n an anmount
%ﬁﬂﬁ&ﬁtdfvhet fiusioeptein. nbntibppes iy elresidy b avpilablethat s¢leqtively bind

antib or _anti f
qor?nthi\ 0ZeRAus g%q % lg réeﬁgrhfggnfgf%g?%g Gt f‘sl?ﬁ%lfe@ to direct a
ﬁaﬁiggtg Qtp’aﬁmuglr Béihmg lﬁcﬁﬁoﬂ)e graawiheskeresiry gatawemmfetryntqshondna
nmet hods standard in t art
e el g e oS e oo i ARGt G1 Bl P e yeast protein to

b8 haf Hﬁ%llﬁﬁﬂ InaclEndAG<E btniedd fobehad rdelwemy systenen ﬂ’rafwably,
can conprise a peptide |

o s Bl PN B b SpdylS 4 AR pAEe hccording o
@Sg?&éﬁtgﬁﬁﬂnﬁ tﬁJ‘}t?masE WSd1&AvEY Birkd fo" hyfemnam atbih@wf an antibody,

ecte eptide. | n one as

peigen bigding AEAEYE5 biading Rt A p@éqﬁx{,gw 8fto bftferentiaily bind to
%nﬁ’ﬁgﬂe roe e’-gé }T\'f[&lé Hpécafaity, Rndphrh6d "seiEbﬂn%llemﬂﬂ'b&ﬁdr{mﬂthe specific

one Oor I n conjunctlon W th ot
bihding of ﬁmprgwupnocanetms(e gdéa entitody, fagavat thﬂ@Oﬁ RS gﬁ@%‘% garter to
b RG] I relet o4 B S8 bty B By (g, an

1'oNs o |nvent on 1 nclude”at | east one
h@qﬁnﬁﬁﬁm@efs stamstloaﬁy elgmﬁt:armlg highemthamie backigeound aogeal fqr dhp assay.

vac ude A uder a Feaction
: PruP’%?In’f g%% "?1031&\%2" %@’“%ﬁe QH}? nore oo
|nnunogen|c domai ns of one or..more HCOV antigens, as
desired. For exanple, any
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fusion protein described herein can include at |east a
portion of any one or nore HCV proteins selected
from HCV El envel ope gl ycoprotein, HCV E2 envel o

e
WO MBt ei n, HCV P7 ion channel, HCV NS2 PCT/US2005/037499

met al | oprot ease, HCV NS3 protease/ helicase, HCV NS4a
v\gﬁ&ﬁ%rﬂf&t ﬁt@incéglftiﬁ&iipfm aniilgth Dindiag fiaeMeNFene (e i\ ibsence of
- depen RNA 20

ent pol ynerase, and HCV Core
astizgu)e Wherein pn ampyfofTeastivisyrivedi AREntpecific bindingie e vigl) by the

ap}_@]ég% glt ?%Fggfp b?lg%g{fraggl@ﬁ th &M @BESicS SE1#8 Afseh Ss considered to

portion of an HCV Core  sequence.
bk hackgatuhér Birslieean benmedsuesi awing eotadipty ofongihodsestandgrd in the art

N t one or nore i o] iI\G : i 0, or nore

ingi e PG R U S BER A mfiAIRL P a0 0 LS
geneladne ¢sbodimeri, a vadcinelvé the prasent dnventigrean comprisefagpeptide linked
to a orti r.ot ei epti de. j ki
e o s B B G AL sl s At R o e
U bRt b9 CahUstibody @irectythbduirst ¢zl poptider Invenk; aspocta the peptide

cel l ular conposifion (wh [, I 05 .
o cuceBh oy el Gl IS8 Koo, s
S @ihfeniO¢an e sstPhiBae 6€inl ohjufidtiontwittbothar dspérysdofahe fusion proteins
other nolecule, or a portion thereof, wherein the
desrribefbaboe.i ci ts an antigen-specific i mmune response

( humag alscRREH MHove Shd fMbish plotdisReed i@ 3iROnBEhes amd cBfipositions of the
alternatively acts as a tol eragen, agai nst tlher[hsane Ok on or
igVentiorainclad gtgleaﬁgonqﬂéwaﬁn@g@ﬁe’&gﬂ%@?t G RECTPON
GllidSca ittt desérgi? fw®la £ EsedthIBRla [ﬂl&aﬁb? o€ MC\hgntiyehs, gRluding one
I's"adm nistefed’ 1n one enmbodinent of the p[e‘iept )

dr moenininmumogentiedornaing of aje f MEISIFHCY gutigenigs desgregnkor example, any
| Ioune. & R 1880 2 foftbnbEr re HCV
fufips projei, SBstpéa hief el R g8 ia_sp% VIO 20067044923
REFhLSAenal HaT4FICV B inenyelope glycopaeteini HCYsEY eneslenerglyqgprotein,

S0 B HEY NP e e et 0V Nt

NE pedtesse | doflctor, HEWINS4be FHDANSTei HCY N85b RNA-geprodgnt RNA
et OV EHRE. O o Bl HRUDRARRE oA 5 IOV

resent 1 nventi nount s
RbteRNtheRmSRe BV Cofevetpecy Bdinkerb® aidershs porting of amElCV Core

or 5 simlar antigens.that are encounter ifhin. .

fepuenck gngpotpﬁéls%qqgﬁ% fumqihgrp%fnocipgm,pnfeg atc ga 3%.“%“3{ @B% r%ﬁlﬁl%nogfamc

AIARof ARSI 8dre APRdtigens. ar anti gen neans, in one

enmbodi nent, that an innune :}Eégons is,el lci% d
e

agai riscording Qnihe PEsTer Yo priera] usy betep, o, fie ferm “antigen"
RREL | %) BBRbF 2 Biotdin (Bl partl pRleth B it punted) whepein the

antigen.” Vaccination preferably, r sults1 ina oy ole cell
potsings natvesllp occorig sauhetioely dgived, 1A ST cOmBLRHRRIE: g
hHgsale ot Jis‘}ugt&?céi‘l kIS orgHisnd (WK S:@aBém { Ieat@di digaptid cells) or
1 fcits an | ne response agai nst the antjgen. gor -

woaicarbohythaet or eitierceolegtle,rca/paition thegrod olagzein dhe antigen elicits an
condi tion in the ap) 0 &QiuMACHde] 9Bpbse), or
aernree e, k0 Lqrh(gﬁﬁ?r%%% esponse that | s :

Steniivelgl ably aadrtoleiager, apaios thef sapeton sinaifse gnfigens that are encountered

copposi tion of the rese j ' .

BokB R Emetfsniss of HBERY A oolfSe peR Mhchiilla,

(e. 9.1n onéinibetimient ef frenmesent inventiah, whapibris desighledRistigulate an
roduction), as conpared t,p in . the abs :

gn'gmmﬁ E9SPQfiseo Hhep feT, g‘axyggx&i fan be Gsed ﬁ&%&n%gablyl Swit'&he term

22




A "vaccinating antigen" can be an inmunogen or a

tol eragen, but is an antigen used in a vaccine, where

a hiological response (elicitation of an i mune

WOONBHEE tolerance) is to be elicited agai RGT/P§805/037499

vac0|nat|ng antigen. An inmrunogeni c domain (portion,

f"%@h@@f} > apitiopesd bércin i dammalmeﬂamc Peptive, aeihlachEbmposmon
%%%?por%?hegﬁl%gggl B d&l egml.t% umo ?lea%g)ﬁégel{u ag:nmune response (1.e., 1S

@uhgemqmupb that acmnntstrgtm)l dfhhé mﬁmto@emso ai aligals(e.gQ8a a vaccine of

SR A8 RS o, AL TSR, ST S0 SLELE e

5 (snmdaalanngmistﬂlal gre BnboiBieed withfiTtHROGRGSC ol H¥BATIBal. Therefore, to
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omai ns need, not,  be |inear sequences

P & S GE AL S PR HEr CHeeh Bewth 11306 caPof B fhstan immune

ngp&ﬁke &@bﬁoﬁl@@aga&sﬂﬂlfalaﬁﬁgbnr&ﬁﬁhﬁnéé‘en@ o?'tél&la enic portion thereof, as a
geni ¢ site within a given antig that 1s

n
§%ﬁ1 ti ‘% adpinigtigtion ot the amgmmmyﬁecma@ep mf@rablarrewhg jih §| potective or
e RGCatRt, StHeRi bR qhedt ﬁbé(sﬁfb todHM éuﬁ%@ (S soufve of the antigen)
suf f'i ci ent to suppress, del ete or rendé&r inhactive

icheisia ImEypeFesRonsagginst the pntigen (or sowrce)thatagduces (brlprevents a disease

t ;mat el
SRR B0 e L BP P R 4y 9 .
- @punh sspEise dhattie ¢licited oy hdministraicansef & thédPepti¢ levmposition of the
A Class 11

m&g é?‘ﬁggéyr{ &Epﬁ%%%& RSP SRS %Qaﬁwfaggg)g G @3Rspohse (e
Gdhﬂammomsmimmqapilreappm ¢akiseprodmitibi)nal egipargitoisthe absence of

ﬂfenaﬁﬁ%&%ﬂgﬁ‘o{@g Jhe of inmmune response. An antigen
( g

can pbé as sna single epitope, or larger, and

can i Ac'vamtinatingidrttigpd"ecan ;bebmhﬁ&uno@n stig tolerhgdea, Butilﬁarpzfntlgen used
an antigen can .b smal s .apout,. 5-12 am no

S teadorbet o i BB 5 AHE creh minyhe reibagen dolgayoo) i o

badlicied bguigsethe Yacomatibig hntlgeigt h protein, including a
mul tiner._and fusion , proteins, chimeric prot.eins,

who! eAR&pymunogspis demain (peripp,drgavat. emopsb?fta B antigereesm be any

péxtign of HeymBE&S(i @f a"ﬁ%ﬁﬁ& f&inkeht OF subkhit €S aﬁ’tﬁbody egltope or other
mi cr oor.gani sns) . dition, antigens can includ

%fmaméte@éopemtwn@aﬁ #) deatme epitonstthatAcy @8 gn immunogen when
c 0 v
H@Qﬁlfst)ezed;% éd;%r?rgt@iedﬁmt o %3 50 1d Eygng ﬁéehn?&%ﬂ Brulfifle different
prapnagaRic emagsn In@nux@gpme glomging yneed @oty éadmearesmqumes within a
%ﬁﬂﬂ%@n&@%&ﬁ?&@ mﬁH& Ce. acid nolecule), the antigen
rotern usion protein, chimeric protein, or
frag némepntdperxe définedictein at haingknimemtriogsnic sitd within a given antigen
Prefer ns .of ..t he
{HeCLARRAN bicky & SR cblpbndel'31 £ UnBlebRHIEN s Wihin a given
aamgexﬂthaterstsuﬁfcldnhm suppresst delete ot imdé:l@h‘ame iy @mPOY iebpgohse. Those

dﬁﬁp aCCI rat ei

N iy
TSToRSF L S pLonee e R B2 pcomposidon
fronmi B dell epimpes; ndCihBt dpitopescRestited ﬂifiroﬂ@ftﬁe Clﬁﬁsmmmﬁ p&thway differ
omai ns or two, qQr, nore pes .of one or
' e ereipited; B ot dF A G P, hEPiepys sgp e lncar
SeQfieRe 6LcoBsifhtifift iR P@d (@dnservel 6idig Va6 feP@Ming on the type of
provide antigen- speC| I c immunization in a broad range,
DI IPRARS: @eanpe as srealiasiarsiqgleenitapm onlaragsi 6 can include
ﬁﬁfﬁ I%' &ntHﬁé%f Ws étﬂh,t € sBE SF &R ﬁ Y€ id Q@aMalh%V?c%oﬁ’% ~12 amino
domai ns, wherein eac onaln consists o
peptlde fron1a partlcular prageln the peptide
consisting of at |least 4 am ndo acid residues fl anking
ei ther side of and including a
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nmutated amno acid that is found in the protein,
wherein the nutation is associated with a particul ar
di sease or condition (e.g., HCV infection). In one

WOofsddi8nt of the present invention, any of PAEUSK0HE37499

aci d sequences 20 described herein can be produced

wi.th from | east. one,. t 0 -1 L
ot B S e ol 0 i
piiéhs) chibetie pRiteind, vettodks calls, Whele spjeropranss, Mipavioas thereof (e.g.,
sequepce., The resyltjn rotein or I i de. .
{PEPbFT B0l s b BHRCRCE A S, | YRAP, i clnuce
cBBEEidaRd vahn@nasd thadel)iten aeyeagisvettick us snel aarmwpsition of the
~according to the resent .i nvention,. the t . .
iR, ol b avnre SRR Bt b GH58 erRatmen F Helh, AP ieen s
e%?r}e:ﬁ)@& 1fa‘3f fle|yadt Qetiiéle fonta reco@biném wacleic acidahele@le)j the antigen is a
Vi Vo

0) flanking the specified am no aci equence, or
pratein, fypian pepteip.chiperis pratein, ot fraghpgnt g}?re&?, rflﬁ]gr n anentirg cell or

| hOpR&ade MRS/ fidfontphdéins ¥ARY Evéition bR defeibedherbiv.
@Egé)g%ﬁ@%eloﬁ%des t hat flong])E&%nrlfe naturally occurpin

nucl &i yet angtker embediserieotdbriaumbgn iR Nt BrERPTSH §fghe vaceine
1gg1loﬁuc%§ QYL RGEGnIRotbin RRfpHEiRg tWb bf1Bord @hgend.l Ibeie hspect, the fusion
nticl eotides 1 n t%e nat ur al ?y _OCccurring sequence were
proteinshainethde swe gr wm@m@ogmépwqge Of gpore ﬁ@mpés of one or
organi smfro hegein).
rﬂ%t? 1gE0S (& %e‘éﬁ{l%#*%q@é%@&dqﬁé HeVveChd sREMRMeSribEd herein)

rase "consi sting

S5 & Ridchk may povidadntipensspecifininmmunization i bropdraagsefgiatipnts. For

e%g%g]@zggg@ﬁ@gd‘? qrﬁllgarhgiﬁ?ﬁm{ ; %0%11? utS&ufan{“dfel .egenf‘%@ntion may have

Specttred amno acid sequence thaf,
E@fple MBmAingideekib yachrdomant consists bf o peptida Aignup pargicay protein, the

many as .about. 60, additional_het 0 . :
ooy Omsiass et e Po S ger e TP Yher e EandMhinding o
ﬂﬂ@teg famﬁﬁdelﬁﬁf thidie f&;{ndéiﬁ dheofroteing whgleinethe: matEtion és;@ﬁam@d with a
encoding the specifie 1. aci{d sequence. The
nrsticalas Aiserse o Q?B&tlé’éﬁ‘?'%ig@é?ﬁ‘gg%f‘inat ural ly found
(i |9-1n onb %hatioaﬁﬁbﬁt iof tmﬁbfé%?_t iﬁd@nﬂr']ibﬂ! Qhy fdfah&iantnd keid sequences
nucl el ¢ acl d sequence encodi ng e specifie a o
deséribed digigimeas besPTPHuGSE it Trom 2t beasi R ug, iy, a5} 28 adcitional
I%%rolg?&xg dehifh Ridt @inRidgNAth bfMA80-andorNyteAnidaliendsnaf the specified
unctron to the protein or changes l;cge f %nct on, of the . "
pmind eéid s¢vuiosg The eesuliips profqiper @?am%ﬂ PR P8 é"cfjﬁfé??ctg 25 | gpnsising
one .. r i i BYRNt AP Biscids$t dUoVe, adtdrdiag to the
?Sgené’%"‘fé@ t%‘? eglﬁr%ac%ggé ?‘Ec,‘_??%d“ of HOV NS3 pr ot,e%se ;ndg
flesent meetiondibe héterolngouswming spidTre 2tSRRUEES OlAyring afjds that are not

consj st.s_qf ..an . i @ ' . i £ d
oA e, 8 BF ol kRS B »ABY (RAL I PRI fnino e
§equénicd/ oSataears aquelated. to the faustivhef thesyseified amine acgd\pequence, or that
ant i gen, consi.s th ' i : s
Fould ARk Re SRR e‘% ﬁ?’ﬁ‘%fm‘ﬁﬁottégsrznthﬁgl%8ﬁgr¥lg %gﬁ‘l ci'ds of t ﬁlg.w weid
tisHcalencBE e Gedified hmino, acbsdquénsa s 8D 0GB Y they@pne, if such
3; SEQ I D NO | inked to HCV !
bedsosdysan e TR L S7oLBLE SelbiE ea® PR E Voficark odon vsege
ﬁﬁ%&@ b fforh Wé}ﬂlhel g‘nﬁgluﬁm'ﬂe .acikirsequmbdqiésr dexipéc tSimilarly, the
t he Core sequence_lacks the C-ternmn t wo_,am
Slsate conge g WA SEVRSL M S T Heleedp &t APyl e sequence
ASBE Ceferd 3% ic%@se}@éﬂé@ BRdBE B SheviftedinifeTheid seqaencd that can

ositions 2 through 140 of the natural .
ge@mﬂwdeby from at leagt one, and up to as many as about 60, ggcliﬁonal heterologous

24
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An exanpl e of such a vaccine is described in Exanple
1. In this enbodinent, a yeast (e.g., Saccharonyces

[ Si-2€) was engineered to express a HCV NS3- Core
W(?ﬁ@f?/}éiﬁgi%r otei n under the control of the PCT/US2005/037499

copper -induci bl e pronoter, CUP1l. Thé fusion proteinis

mitledBdSy N%Haen BRI PERAd/Slethii3t Bnd HEtht @litledsianid seqaEnes emcoding the
elenments fused in frane. fromN to C..term nus

speeifipsh eiing a9id ssesreny Kls bessroloamsapiclegtiden e HFW??%?M (ie.

' ' | 8RGRcREc 1diE séqushdRrenRbdthe e specified
ol bl 7800 10 ek 058, S dgararthon e

t he .
amdQueidceqWNBERFL PGEDip the geip rriodiot er}ﬁ@é% & proffin thpt,imparts
F 248 &g gl 6t it | Rving th

RFFAG] HncllS 48 phiifip ARG el BF B prpeinpiaving e
spcifiet Bm2io 4d(d eQYencd. t he HCV NS3 protease protein

(posj tions t . NOLR) ; . nal .

(Poch e 401 BERURIER o), o 6 v o
céRRsihg 0O HCAONISA prdfia hid Cideapquende. Inrmnpbemaspers, the gEV antigen

140 (2.to S D, NO.20 . . \ :
vl g RO Y B BN
whEshUE ke dRo PIEW Coraearacs. tThandthietraspdot, [thecHCY apfigantnonsists of the

Core. varijan | LL.ons 910 0 _of L
26 miso e PRGNS EUoRie o8 el Naortpt B i dids Bl et
1~f§3 &E&ﬂh@.ewo&fﬁb& s%moesmcwd?maa $i@ IDyNSE) _Iliﬁkef]ﬁo HCV Core

n ‘anot her rererre ect of the nyentl on, t . .
seaePdgn T8 o peThci VA ot eavencs, Gok s, FiegpitRict Egominal
s%ﬁfeﬁce‘? fin @ndthe 298t RV CRECREENClatlad thd1€-térmiesd tw@mino acids,

exanpl e of 'such a vaccine is d %Céi bed i n Exa Ief .
hytathete ahd speriBOTE AEefoTEed aEpEet teaHE v, Casg Seqpapes Bals of amino

28R s})loﬁﬁom H0064 Q46 §2Re REAhUTEV CordR4ddde. cerevi si ae)

was engl neered to express an inactivated ful]l -tlaigng] hd'

HCV M83exampleoef el eaRerine isdisrcribpd it BramRlp LofIntipis embodiment, a
copper - icnduci bl : ' WINSBCore fusi
RRTEE ARSIl MRS L SR8 MpASS o i
6teinmdér e covttoh of the complet-tineible prepueserc £ U e tfigsion protein is a

fused in f, f . : I ANt (O
SRl bR et BT ® bR gl Sl g R o
tmh S ngﬁ:b xofpégpfbgiﬁsc()ﬂ;]i@ IDrNOéitOE nimaberipgr iyrasethesesd with the amino
ereln A A . A e S ] e
5 achanthl g i P s S5 AR PO B 1) o
Sgsknad @HAgEAf( ?mé HDON?:% 7&);)inﬁ)i1ﬁf5 resa]@ldeotd\lﬁmgasom&egyadauon
am no acl ds 0 o 1 y
@esitions 1Ho\p NFEQ mﬁa@ﬁ ngaﬁlgf é%g‘f ??%Eﬁgs(ﬁ?”} iogqéég)"gfsm D

I%@O%)& MOV (R hevidab@broteil@osiidia® 868 o SEQI NO:2); 3) a single
pol'ypepti de resid

ue 1165 has heen change r .
beroiine setingAcid G TFRES B HoPng STE ISR D NO2) 4)
i | |yl NG FheIHEVIUES eotein (positions 270
uncég‘lg%%t?ﬁé&p#zlﬁs‘ilg%bf?%?ei n ofG)SE_Q ID NO 4 ?s Ticity of the C
toeifB of SRQAD N@2xiand é)ytgsmumge Re® 1o inpreass b ydrophilicity of the Core
referr S f ' PN A ffifeity &AL €d Bifvoding th
(oS0 RRtl Mo Jf'Sho BIAO BN hilkid 83 sclfitas: Dvoding the
fixipnptaeinbf SEQAD N2 isuepresentsd hereiniysEiR INNSihnpl e 3.
In this enbodine ivated full-
cer evlji‘j‘é’ingtg‘fr ' °‘§ﬁ‘g %’Sl‘?eecg o g%%veéﬁ%rg &es%g‘%ﬁé%gm.g activate
feﬁ?t'h GICYINSBahat iegartofai fngbrepptiypepdingdo tevinyeptioneAn example of

AN e R TOTTNENIT (v E
25

el

where the am no
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aci d sequence of the fusion protein is represented
herein by SEQ ID NO 6): 1) The sequence MADEAP ( SEQ
IDNO9) to inpart resistance to proteasonal
WORE04d8i on (positions 1 to 6 of SEQ | D NO B§T/US3005/037499
amno acids 1 to 156 (192 to 347 of SEQ ID NO 20) 20
of .k rot el ( g ROV IS NGisfoh; protein
ceéﬁ”&’};l% ‘gﬁ%eﬁ%‘ng%‘?ddé" 8rsd %’%E‘%%%%‘%‘alf?%‘?ff‘? of SEO LD T
uier 2 contol HEYheproppexiimduiible( prompier, SridP /1 6 Bho fysigm progn gpprisng

I D. NO 6) . ' .noted.th ' I ekl e e
ol dpngt BEVCISR, i s, O msalad Wi B8 HOGRG Soah i lments
AREEin2Rnds- fhezh - RaC-tinpndie GO Wipolyarriteio nambating 31 pEentigspse With the

omtted fromt fusi on protein . A
OIS EonCE e DR e ieb oot by SEQ D NO4): 1
R EIHRRES VEXORAP SEQ NP NO:9) oo imiist psistandertogfrotgEgmplnlegradation
NO 6 is represented herein, by. SEQ |
(uasonict o eF Shodh NagEend o) g oo g pon10gh BT of SEQ D
}W@B&HW NSEprofeasel prolBmposticas g o BBY ofl SEQI - N4 (ede that
.  fusion protein. An e %?E)Ige of uchd acci N8 e to an
ticsamine @il G, pRivRRRiide TosidupHd o7 (as BFBReRd fHE
aﬁa%,;}sg koS 1% RERETAEHYbiofbolyli activitly). OMViniigleis @cid @eypence encoding the
ErEREnt s arranged intandem _in fra Hg N to
fiidreproteinief SBEQ IDISO s sprepentsd ekt nghgﬁl mm heses,
wi t h_ .t he..ani i t jadinddEodpei truncated
pei i OGP b apbeBR R afon, 6y aRin@lalppoe a muncal

O . 8) . Th
HEV) Be rR2efubklobpAtteit. SBO axpnplerof sychtaovacting iy esq:ré%p a gmrgple 3. In

t.0 ot.eosomal ' jobods : Rredfto Sgfigedslan El1-
e RpSASRE F ot G GBI LIRS 1F cdghdlreilty SRy o0 B
H3Queie) pfteitiad/a pinglegiolypbifitly haying thei folewing seuonge sfemeais fused in

WO 2006/044923 PCT/ A . . .
RSP G 1o (I TR Al f Pt ylBE I amino
Rld Léé)@ivenAce rlcgt7 @k MudiGr protein s trepwessnt?é herein @mdSEQ EPNO:$): 1) The
NG 8). a 0 i i.on__.carl. j :
oty ANOUATOBES N0} 3 Pt G HERR Rl adaton
(g%iic%nsg‘%?%%f@ﬁdl? Nomt);en memm 13p a6 Ulag tol 340 REQER NO:20)
mtted to pronote cyto ccu
o UGV proteindd eeseione 4010060 SHRADNDTH i 2 P ol 1 10 334 G334
@B?K@f QEQ‘;D%%ZJ)RHF% Brokein 2 Qfo@igieﬁst 63 t? @46 bf]ilEQ IBO:6). It is
7. °I'n yet ‘anot her preferred aspect, of .the . :
natedethf mn&ﬁstp%gioy@a@siopég@pweﬁ: W@@?y&rogg?bég aré}npéwflds of E1
%@%9%* nma?;}l\lihx Bic A PALiRI TR Werk Smittedi frgh the fusion protein to
I'ypéptide wth the fol lowmng sequence elements. ..o
promategetbplasmicrgemplation nygas, A FUSIHNECIE SAERE Y ¢

l MU0 |t5i0hd t s, with th
RS HINO BUERER R BASBOIDASOS, 11t he

B usi on protein bein

—

sl®]

ol . .

r epr gaeyt edother pieferiog agieg pHhGnygtion,) theTyras \?3&18?1 o
MADEAP, ( SE r 9 k TRA i feént QAn le of such
ﬁ%@é@gé?ﬂﬁl?r&gg&%gﬁi%%ed( posi ﬁs g{)}gﬁ é1T(-§%§Of “SEQ | BX@p ° O, e
Ncikd)is daeelbed) in Brimpte AciThs fusiom proign (9a singieqeplyiepiigecyvith the
| D NO 20) of unnodified . pol ot.ei enrRsdiNg _termi
fallop g AHSIRRSE, P ETOR ipgi iy a0t Vb thonel HORE NI Ot Coterminus

@kf?&e@%@nbm phinthEies ewillbthe paxim avid Saquencp o thei fagionyprotein
0 '196; E anning_fr iti.ons 197 t % )

o b s b RN GSE DSy B 20 %09 o
BRERGSafEGO g}dﬂ&s&hﬁ depsiamn Prsitenn 106 6 SESEQUD NO18)22) amino

I's represented herein by SEQ | D 11., . .
acids 1 ?o 69 (1712 1o 1780 of SEQyID NO:20) otl\{?CV protein NiS4b (positions 7 to 75 of

26




In another preferred aspect of the invention, the
yeast vaccine conprises a Core-El- E2 fusion protein

woMdoblodonsnenbr ane domei ns del eted. The fusi Q66037499
IS a sli ngle 20 pol ypeptide with the follow ng

nts fused in frame fromN- to Cterm nus
S TR RGBSt A W bariéh(MsSds 197 oRSEREDAWAD of KOV
oteinS NSYE NBEs t 0 t in I
I B\ S R B RO v

|cprrRgpending do NS¢p mine é@d%ﬂﬁﬁ@e”ﬁc(li’ﬁlotoeh&?ﬂn@ﬂ SEQ ID NO:20) that
Q:%Ht%%g aﬁﬂlfﬁBle H%m@f%o%g ? s W bemitded &4grog:{£ées%§%oplasmxc

p03|t|ons 71
5 erz@mluam@ IHM?St 3} nuglein @cﬁmeqigndﬁ treodifig i fusibB Drotein3ef7SEQ ID

in El (positions 146 to
%%E% @%%%Mﬁyﬁ,ﬁand 4' amino acids 1 to 334

(384 fwyet hﬁotbér PR red2spiéor ahthe ﬁfveh'l@wi ﬁk@bﬁt ma(Eﬁle comprises a Core-

td ons 3 of S 4
AT R oY o pMBoREon T EL: BEmele PURBOF gt fpo Tollowing
tsbxprefiée élementm amahgeldyﬂr pdeli o Bdthd)ofr@f iNIStOT Eh:mﬁﬁlﬁ (polyprotein
t he, 29 Cterm hobi ¢ am no acid wer e

10 PRI I GRFRHESh ¥ithi i ASHE, AR ComIeBi b 5 fison botein being

¢dfiresehtas Mefeird B¢ SWQ B INDMI2) 1y %§tsequ@n631M_AQJ)EAP‘ S%ID NO:9) to
sequence encodi ng t he fu3|on protein of

3t FsEEBRE & PrRERoes PRl ipemirtonipagdtians. 1 ﬁrpfy&z &adﬂﬂém, and 2)

R héigd 1aePRE (Zofo W@ of "SE@;]D ANO:2b)18f YEAS L@ ALV epolyprote:m
conpri ses an NS3- usi on protein wherein

Regpdiediildensth %‘Oan%]e W@Et’- @@twppﬁeom@ﬂ@ PhekSEQ IDZNO 12: Core
15 %&%ﬁé&ﬂg%&m fé%zﬁg%é?ﬁ&lég #5&%@9&%@&9 anc} E2 spanning

domai n oteinis a si

é@mmsgm@l 888t 7A1). tAapuclei¢ a@wqqgers:e quending the fsion ps)tem of SEQ ID
NSl Borb LR OBy dsﬂ) i nus (polyprotein
nu TE‘I]% e

arent es the am no acid sequence
of t hhl énmﬂwo prefnrmﬂ especﬁ:uef thﬂgmv&tﬁpn,eth@ayﬁae(dvahmcecmnme&@reﬁh

et et vl B UPREE ARl Shllits Birow poflin’s a siglo

20 pplypépttide rveithltht dolowihig %Q):ﬂc@ edientkhisedZih fedimenfomadd BSC-derminus

k;?ﬂl}(pr? %1102 50 ihggaz 6(159%#1 ?ﬁcl\ﬁ!gggg )g%} géélgri g)l}%englsmn protein

baﬁg retpmentadﬁe&emwsmnmqn) upTﬁEs@qhéacé\MAa@EAP §SEQ ID NO:9) to
ag%%d to alanine to |nact|v te the %Foteoly

siginqsrto peotgasomal degradation2)agninmsacidss 2 t@édm(%to 140 of SEQ ID
N@ idg)of IfOiV@&@@ro&ﬁi @ositions7 RAM461GHEG D NO-14 Oﬁ a2hio lablds 1 to

rotern 10 ositions 635 to 91 0
25 |1§§ N(gzite)w 2 SERI RNG@0Hef CVopretyin B msmnﬂﬁ)mo?msé%m ID
Agoarﬁp ) ﬁm&'@fd@[ o @34"(3%4@ 71'PQPSEQQDSNQ%EBPHZDZ/5 rotein B2
of S | D 'NO n 18

16); a am no acid

{ms@g@f&(& o136 of @EQ(}Dzb)p ). HsySh CotemninalNgdipphobic ammo aclds of
@Bfésdﬁrto{egﬂ Sthg ?Sg ¢ Rriifhal Q%dm]fﬂ%lhp arllgg ‘of ’%11 %7%@ 290C-terminal

aci d regron correspondi am no aci ds
hyxBophobieg aminy a@8Y @fEEE@N: I:onﬁm:dz (jomt Hh¢ fosion girofsin to promote

50 SO aTRRIARE VAR oS RS oD eolRel sl proeinof
SEQdDQaqiléﬁn::ep:emmdlha@m H}J‘SEQ I]:‘sN(mlaor otein of SEQ ID
res dher SEQ.ID NO. 15. In .
Aot FRvbPISTET PRisd BRat o fedRenio S 1eBH s PiBaspes an NS3-
N844-NSeb GeuiGH prot whdd&ihahe NSSrdtetse aNinBétRaRH AndihdINS4#b lacks a
i nactivating deletion of NS5b C-term nus. This

NS5a- NS5b 27
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fusion protein is a single polypeptide with the
foll ow ng sequence elenents fused in frame 20 from N

WS4 i no el o Sequence of tha fuston Y UESRS0ST

bei ng represented herein by SEQ ID NO 18): 1) The
gﬁ@ﬂﬁ@nd\&b@w (RS 3-NSHONS )b tfasmﬂmatem Jlseassmgleamimdpude with

ot easomal de datl 0 posj t | ons
e R R R A, fohgrotin
Mb&mgﬁ% paehilSsed; Wwith 44 afnlrQﬂ&nﬂ Cse@{bilﬁb Gf tlﬁE@sidﬁ protein being

coprearled R by 3@@5@%&@1 1] 1558 68?"%%’ ﬁ@%@ §p) to

ngﬁéée résg%abé ao%?&eaﬁéﬁaltdagﬁaa?uoaf 0B I B b6r $8Q IDE®: 16)2 2) amino
termnal reésidues that are required for th ctlv
agfds NSSIH3Lr{ 1020y ¥6apIof SER BhNRIW coupsepuding b Tl ﬁ@ NS3

;{IUSI X o8 é%mé1ﬁw ﬁ%%*uﬁn 9§54l vﬁﬁﬂ&%&ﬁt&m%m 205‘&% changed to

protéein o IS represented here

dbanirBEQ InBetNaie te. Prﬂmimqj Pﬁ'fgnttatb of ST r(pesdinns| hik ﬁ?‘i‘ csaﬁ SEQ ID
ﬁ@ﬁg?f@t 08mb lﬁ% |49 :}ea{ ?Eﬁ Eﬁgﬁt g)e ?ﬁfl' ngEbeﬁ? IND: Q@)n of m4a protein

e a pep term nus
(positions 606 &t @moftsm IxNEs1614 auﬁncaaCIdSelaf@t@Z(l%lZ fanlﬂﬁ% of SEQ ID

Iiﬁ%%b@ﬁﬁb? %ﬂg tﬂ%% zpc sltloﬁ]ggzoclo 996 gl.SSﬁ(g 1]5 a%dnS) amino acids

. Brite 06 R(ISEs REYIRDEEEQID MO(ZO))(ﬁ-Hﬁ(ZM pﬁﬁte)iﬁNS%@ps;hﬂns)'(]Z7 ite 845 of

@%pﬁ'ﬂt@?ﬁ%ﬂg e gigrggv OGcesBbRhdd 1S é\)l(éc%sénﬂﬁo Qids 70 to 176

ﬁﬂ% Nioor88n &f SEQIDVIID 200 fival dshbiaids ﬁﬂﬁbl@ﬁ%ﬂﬂiﬁn&&@mﬁlg domains was
LTS i RS By o SRR 3Py i

ﬁ@ﬁsﬁﬁ"ﬁi‘&exﬁ%&‘ SEQIDNU: mrﬁtrbpresenﬁe hetendiyrSEQID NOgi5i ne;
nd wherein X6 is_any 0 acid except nethionine.

n orlé aag%@bnrefe%d aspegt cpf ¢ frention, the 5 9} YRCCiE onpprises a, NSSa-

lﬁfﬁ; ifdfon Aﬁ&@iﬁr\hﬁﬁa?n ﬁ\ﬂctﬁzﬁhﬁ?d@&ioﬁ oTNBSBC-Er@inus. This NS5a-NS5b
(SEQ I'D 9). 51In a partlcular as eﬁ1¢f
mmen .pmtenus osingle mlym@d@ withdbe foljewing sequsacsslemeiy used in frame

ﬁ' nc étergﬁ{ugr@&??ﬁ%{éﬁ lﬂuﬂ'ﬁ@rﬁngsﬁglﬁ%ﬁﬁeﬁgt ‘M?cﬁnthé V‘ﬁnmo acid

pro erns sequence and

th
ﬁqumcs axfutbe Fagion pmttan me@@ewpﬁébn@%bﬁmﬁehﬁ SEQhED No: 13) 1) The

FB0 R, ST G P Bl gt gancion
@abiddisbiol6, of SHQ IIRNORERI2) Goxsmtitnbi3FS 3o Gepiein Germesopmstia t aino

i LR FrkY f@g%g@ﬁﬁﬁg%@%@%y& 434 Sgbﬁg ID NO:18); and

By 85166 heily 302421 tb RBSYH oﬂ SEIM Y O:2() o NS5 @oaltlenls 45(5 to 993 of

the t. _ve re.i ed.ip the in 1o
548 5TBa) il 7 G TeBne vy L e Ml P bk or b
Htﬁluﬁ H(lSli'ﬁﬁﬁ %fdtﬁ:l@éd i3 ideabae yegrdteina A aacddic acid sequgnce encoding
eropl ast, .a_yeast cytopl ast a
thothesian Rrpigin of SEQIDAOHF e ety oy SR Mo .
t her egfcordifly RNBe PRANE InveRticheasi oftiBe Fusivn pf&t&ﬁt descnbed herein can
spheropl ast used to prepare the yeast

oizin a6 t least 2-6
corapris epaptifievinked ta thel-hermvipa oF the FRSIQN RIOEHD tﬁs?%%%? it leas
CREQH N0 LiBGes At IOt Rdlog il & At VidafgadN t indB akect, the peptide
rreconbl nantly expressed %y the yeast _cel| aor _yeast
e@hmisep hmstino) a¢id saqhence of XXtk FeXet Whestn Xgris pay gpuino acid

her qpl.ast t methi
ERREPLARAES broliHe ek e AR w0 3P Bmle0Rid oxcept mothionine,
conprising a yeast cytoplast,,,a yeast ghost, or a
subcel l ul ar yeast nenbrane &tract or fraction

thereof. In one aspect, the yeast vehicle is froma
non

X J




20 pat hogeni c yeast. In another aspect, the yeast
vehicle is froma yeast selected fromthe group

waERs0AaYdisng of . Saccharonyces, Schi zosacchar opea@ss2005/037499
Kl uver onyces, Hansenul a Candi da and Pichia. In one

S.

géglgﬁélaré&ﬁ o yeaaﬁ a{niﬂo agj teeF((?e\é/):%Sl g'rﬁo%e lysine or arginine;
m“"’&’“‘“’“m%mm?t 2“’3‘?“*‘“’@ “&h’ﬁ“"’a{@m TR
S | u
ARG Shig B HEBEmie T B asPT 3l hIPUSE plrctmotef o e pepiide
egrhpriyesanasing acid ls@lnbﬂc}a oﬁM—A@LEG@APGCSEQIIDN@I% ached to
5 t he y ast vehi cl e et anot aspect, d:?g‘ yeast,

vehi ¢ aﬁ gs ﬁnégﬁlo%é abo, 3 QB%?PQT sigh protein contains a

l’mtxﬂon)gousl lmk&métiii@be B&ae&t twol HEV pRttifieR. g, She KPNVERSE §i=:quence and

cﬁgg ant[g%i1 E% yeast vehicle or by t he yeast
%%he Binxsferred embediment. the diceselagouy émk%q quence
MBtsdﬁEilsiﬁ@ﬁ: he@Ro1bB08 aflRFdcid fefiihe/ - mACHRO e PrdtBrriPerh ent, the

resent invention, a yeast vehicle is any yeast ce
E@efelogo%ﬁ lipken sequspCq gpnpists ot e pingle Brrequingapsidust i ve t her eof

10 (see Rehpwhnt Q@éve%ﬁbrﬁ@d sitidns &?J\H@&ﬁésfgf e b%]s&? Hxvention

ant [ &‘;en In a vaccCl he Or €r apeut conposttion
Wing aspsets gelated o fhg Mmhvehmrh ereyinclydedyimhihe |invention. In one

S S A A o

spheroplastg ayeasheytoplast, a aeast glst, eed la shhucilu]g: qébdst nbmbrane extract or
wa, d
BRABARSELT SOSLYUE, 8168119 Ll DAt gsqsare e e
15 vahaxilmvsfam’gansﬁmylerhwith spbentidaatiucldic &id mokcyle @B¢odiry the antigen(s)

’ I i e.,
o e S Brombipafty Bt B et 1 ieet ghitopist. 1o
1his. fﬁpect aheyyeasiicell 6f Yeabtaspli¢roglast tiaCtdcombinhntly xpleBies tlﬁrhﬂhgen(s) is
El rp or .a h subcel |l .ul ar yeast nenbrane extra
ks %F&?lf 513 YeR Velyple copRising3 &?aﬁfecatqpbasb PGRt 8RS 058 sabcellular

ﬁdd&&ﬁéﬁ&h@exﬁﬁ&ii fiaatidnl 16E80f. 1Y RAS hspSRNBE YA FE1c18 ECfrom a non-
ypical ly ?roduced by endzmﬂtl c di estl on of the yeast

20 Qaélllqgemwpqs &1 eppther Aspesh dhe yeagkrchiq msdfrom yeaghsgidcted from the
%IB ZIF lcBhbisting fd: SbucMarom 9.59 1Sch%tabclzaﬁ?é¥gso LKlu;ec)%m%zces Hansenula,

674. | ncor por ate herei n rence I n

@rftdidagng Pickisa dn O@W@mtath@ Sacghar orwces}qoﬁ‘ cetlevigiapr oduced
b e c .
TR, 3 SR B By R B o

deseribed ioeraing rin ong aspes, BE ypfmt: uehidle weethadwst iptraceliylarly with the HCV

ar e
25 L1 gt Ay, S0Pl S MG AR lvon
the] geast a(nhlclbutlnrwe dmoiher aspeaif ﬁne ryea&t viehiaket ambtlﬁ BCVtdntigen were

[ [l e a .S a_ nethod is escri bed
KA Rty I buifircispeet e BpEen 6 sprisped epmbinanty by e
}@hﬂ Weh]ﬂlé&)r Y608 yakst 4elhosl yddst Sphedplastefror| whichl théSyeast vehicle was
C*B i m Biophys. Acta 553, 185-196, each of which is
Bt porated herein by reference inits entirety. A

30  subcelidrellspdcificatsy lacostig ad ﬁae%?ﬁésfeﬁ@inv&fnoﬁ [ GbdsP 'Oelhﬁl@ KeaMy yeast
rane t acks a natur al

f t
GHE P " T Bt S0 ookt ot o Bl Hgkgan be wed in
cohfifetion MEtHUH eﬁﬁg&i #OSvdcaing bBefap Qi tcgﬁ Sdittéh &F dtB@ma/ergmn or as

natural yeast nmenbrane to mcrop articles produce
anghivEant; %he westorehisle ogp thsredore mlldpm isawot hmitedtdsa hm)mtact yeast
to 20 those skilled in the art, followed by resealing.

A nmet hod for producing subce2d uI ar yeast




menbrane extracts is described, for exanple, in
Franzusoff et al., 1991, Meth. Enzynol. 194, 662-674.

wo6s/048%32l so use fractions of yeast menbrane @"HU?%%/%M%
tha{ con wﬁen e
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W
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[

tain yeast nenbrane portions and,
anti gen.was expressed reconpinantly by the yeast prior .
BEP P i YSESh R KpBas ol 6 FOPEOEnt B SN o opl well, a kiled
@Rhd) gt Gbast MdREREdnisng dr At WadiRB Herddf iRtkiAizAR yOR: 4pB88plast (i.c.,
to produce a yeast vehicle of the present |nvention.
yagrst cellrlacking ¢ evll welk arypest evipRjast (stws? Yaaslt celdpaking  epll wall and
AREuS) atyBise ghsslc @,%Ijr?aﬁs&ﬂqy&ﬁfge?ceﬂ VPAE b IR Gt @y%og?ﬁﬁb, or a

Fungi | nperfecti. e pathogeni c yeast stralns,

srbegian ogesh ineembrpneaentect erofrectipn dharedf(alge aefetred to previously as a

SbEQRBAPER: Whiidle)t he present invention, nonpathogenic
yeast Strains are preferred. Preferred genera of

y eastYegstr spheroplasie predepisalycprodused b snzy@amtididigestdd ¢fithe géast cell
[ 2 Ly, us, | &,

&?Sy%@crhg%yhg@%? ﬁﬁfi%%rfbg{i, f&%&%ﬁ%r gll %r!ﬁ%?o“af? gt aﬁ., 1991, Meth. Enzymol.

B i6629d4.¢ nzvoqroyated heweth Wprreferehes inndits Fenfisetyc haY easty e@oplasts are

SRR op 0P Ronh 500 SERN PRSNGSR et

PaCdohC1978) Nayl. Ganedrdist.Mondgy. 48 o43-83linsgiporard hefeinyBaBterence in its

strai i | ude Sacchar onyces, cerey.i Si ae, 10]

SR BRSO ShBE P RS aretby Sacing p Brneabilized or Iysed call and

ea bighredaos jb@t:ixi_ﬁan @Ha@éresoaiebifwagaxlﬁﬂeﬁbﬁmak@a‘wrSuch a method is
ngi qa.tropicalls ytOCC S a[ntll,

@V&B&@Eﬁ H‘Qofnofm?&l%ﬁgeﬁéjﬁ%Ja%&?a?é’j"’-l—%ﬁ?séﬁ?ﬁ%m“ and

Bk 8 20 2979HKIBANSE. BFSS. AP 853,1185-156, Lbave 6P MMERSs incorporated

|l actis, Kl uyveronyces nmarxianus var. lactis, Pichia
hsaedn By referengsdu ¥ shtiety. Autybeelluiae yeasigaemlmag exwpetes fraction thereof

1RRETYBE v theXrdne Whaf laekd 4 RAYIIHuERus 3rtcgjxq?1agﬁ, Be particle can be of

appreci‘ated that a nunber of these spécies Incl bde a

apar Figg,y ingludingy pigpre cinging dippedhe sizbt 9has naturat . yeastamembeane to

RAIRrRs %godu@&i Hf%glﬁwéfoﬁ'o? olfaf n?e%%ﬂ‘ﬁg?&gfu@gﬁdxgethods known to
e pre e S

speci es.  Nbr erred yeast species inc
tbeseeslilled e the@rt, follpiwed by resenlingol wmethbdfor Rrodupiagtsobdelular yeast

" | Sj i S. tic Ly. f e
BBy BRALE i B MRS PR, O 9 oo
19d| 662-673c nénaiiay aReane fiactits AS y&aaf membrané eRAsts thatrcoutain yeast

e

tp peeparation ofitknydadmémbraneyexaadt, thé 4rigen bfififerdss capabl e of

replicatin | asm ds to,a particularly_ . hi co . .
oA et B e v B, Pl A ybiehiak, O tog Hshent invention.
“eaubost ? Ri{ekLuler :mroe{ﬂagmf sM:fB:itSJ_‘eldﬁg hé ;blﬁetogfthrbé'l lellaﬁstéﬁs %Bfomycetes,
i nvention is capahle of  fusing with the cel] type to .
Risidermeies g Epogi dmperitia W, P3iRgenicsyepE; sgins, or nonpathogenic
H@hity BeRYF canlbe st irPaccdrdatt® Wthi thd freSet inveﬁﬁdﬁ?ﬁé@%agﬁc yeast

t hereby effecting particularly efficient delivery o )
sigs pesoprefopehi direterraghgenery ofaiepst shpiael inplustesSacehggomyces, Candida
Wich 3810 Spathdglnib ) €rifddocdi¥ fnSkds; ki)

(of a yeas vJegﬁIincre’j\gﬂ'?t A ’%%@?%%%%t %ég’ eze}f&Z’r@?’fi %tomla’

Schigosglyiharamy cest andniaripaias witelaechmeomycesn €andida, Hyaserubi, Eichia and

0 .
ScHEGER et Bl bRSaTER I Qi SO OB particutaty
prefamkidng  Poeferyatlc \speaest @f nptastorstraiAs inskade h8aceharpmpces cerevisiae,
syncytiumis a nultinucleate 20 mass of protoplasm
produced by the nerging of cgls. A nunber of viral
surface proteins (including those of immunodeficiency
viruses such as H'V, influenza virus, poliovirus and

o




adenovirus) and other fusogens (such as those invol ved
in fusions between eggs and sperm have been shomn to
be able to effect fusion between two nenbranes

WOL906/U44%3vi ral and manmalian cell menbranes &C 29&5&%7499
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manmal i an cel |l nmenbranes). For exanple, a yeast 25
\S'Mﬁwioezycduatarbbagmas @qmdidaValgpﬂaﬂﬂl Gpidlidah &tfpr, oOCogalss tropicalis,

é%%}_{_&% cl'ugn I t(l_gets:n)t/z“S gr(,fij(ﬁgcogctﬁ o{zgfg’grwg%\{g{nye%%lﬁgt Vi\zdo}nglaa Hansenula
paﬂymmma,al(lum; @kyces ﬁ‘@g‘t@f;‘U{lﬂ)@erof@b@tlyctzlsﬁKﬁtyﬁeP@ﬂytﬁﬁﬁhmzanus var.

f}.& u}ﬁzglfzgnz@é@ns,l éhq‘%{o lﬁe;atz ;fc?zzosg gg)rnglzggnngombe and Yarrowia

tzpatﬁmor E iBay Geippiticiated! HatS4 awmbéhet th)é&aﬁiec%@ MickideSa Qhriety of
t resent invention are readll% t.aken up
15 PESe FYRYReSsetrudhat ax mgan dp be dpgluded w@m the afeygmentioned

§pReie® pmgaeﬁ):fené’&?&st gﬁ@&bﬁh&ﬁd&@%ﬁé@w}‘a@r@wﬁ&ﬁﬁ HSdymorpha, P.

COﬁpOSItIOﬂS of present | nvention, |ncIu I ng

prsepiaadiSopgnie '%éersﬂf‘fﬂﬁ isgicalarly proferpgidug iQ it bping selpijvely easy
Rf mfahli)ﬁltatel é}ﬁdﬁéiné RGEhefh flﬁaﬂédogﬁxzecﬁﬂg Rafd & Qﬁﬂgﬁ" E’drcuse as food

, usin a nunber o tech ues known to
éddlﬂl‘feé(ﬂGRA tEEAarrppowbRule:ﬂZFRB%@ozspnhm21397) One embodiment of

T p—

hlghlcopysmndEn smlms alfecqredpies @ shyinpacki ng yeast in a
cake 3 on %‘;%gh‘% eht, § (ferfer?ed C}ﬁeﬁstqr?ﬂgle Oog ﬂ%ey %rgse}nt éc'n%o? is ‘capable of

baki ng or era
fismgiwith thertel prdtemtnwlt the yeast Vehiobs andamtigan ib ng délivered, such as a

S0 261, B oo Pheee ek ikt bR ey SHhefonf BeliBEy of te yeas

eeiﬁhlﬂlaﬁﬂﬁn nﬁﬂﬁ&n&ﬁhﬁéhm Slgdt mg&(h)ufé t8é célhdpe. 4s used herein, fusion

erate y .t.he t cell of _such

Y"f}fté’ﬁg’gﬁu"mh %@ewgf@fwgzﬂfﬁrﬁ@ %ewgt&of e JE1%; p5lgpembrane, or
PaNEIE Aeeof, 5B | flidel vith thElUmbRans O Whd @ibeted kel BB qE.g2AMRRHS cell or
phy3|olog|call¥ bal anced salt sol utions. "Nonaqueous

troehage); leading losyneytisdermstipn, As used bered, p syrmw is a multinucleate
ﬁh@%f%rot@ﬁlain’i e GRAy RS mEBinPbSRI1s. PR Sfdr of¥iBf Ssurface proteins

useful” fornul ati ons i ncl ude suspensi ons contai ni ng

(incleding @S@ﬁmmm@eﬁwn@)g@msgs such @p HRV, wfwengavirus, poliovirus and
@C Aok nt I *Béﬁé} ?&!lslogéng {such SOMBLe Blolvedl ?I?SECQIE b%egf éégs 3hd sperm)

can alrso contaln m nor anount
kaydibednshown saibdrblstostioeifanadstyiratve mmbcaeles €.ot, betiweent yiral and

’%1%"3' ﬁﬁzg{%e %b%?@ bJ|: %%?V Bon a%mﬁlgﬁafnf elr1 IB:*éHbgarm'sl‘sr) S t%}%fng }e,’ a yeast

vdhndletheb(prmhices amHIﬁzS rgpmgpéﬂ lhvnemlogoué ardigen b ite swrfme js ¢apable of

r. 0-CLes alc St andar .
BBl S L Rol, 0 FTRE b B R spsoBl TR o aring
moiet}dmto/\ihb Gbast aehidle, wislecio mayp blel’dearﬁlel bt sonle qw'ud:saﬁcea, is not
Thus,

suspensi.gon or solut on, for inject

SRR i FRPRIPSIoG o6 VRS SR el LIRS of the presnt
#nO¢éntioN 24| RadiiexdkeR S bRUdSHAritic Velldn(a el Bs oRivdl/ @lls, such as
preservatives to which sterile water or saline can be
Hader28Yor to administrati on. According to the

pr es eTEast' RUBEE @hh bk @by Mt%aéclmﬁb‘é‘ﬁbﬁé ®r and &Q&Qnt invention,
ompl ex" or 20 "yeast-antigen co IS use

lgélﬁémg Prapesations tgde edmiytsterad toas peSien ngdlmﬂy oF figst Jaaged into a carrier
SERbEL Bend¥ttit Pelfi BsiABh h@fber o g ﬁﬁ@lﬁ% Qb toonﬂoéer%ﬂlfé fitthe art. For
expressi on o ntlgen yeast (a reconbi nant
yeast), |ntroduct|on of an agilgen i'nto a yeast,

physi cal attachnent of the




antigen to the yeast, and m xi ng of the yeast and
antigen together, such as in a buffer or other
solution or formulation. These types of conpl exes are

WOR8eMi#928d in detail below. 25 In one enbodi nBAET/US2005/037499
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yeast cell used to prepare the yeast vehicle is
bxmlpd;a‘ greast drelticlel cam bhelried Gl dgahilizatisn. eFGmﬂﬂdtibnﬁQbﬁﬁﬁHn@g yeast

di n ant i such that t he, ant i
S04 a0 By PRt Bt et i S SRAER: i g gome foryeast
ﬁ&ﬂ&ﬁ bﬂdng Or Brewhigopagtichs! SE SdHM AR Pliorte ASHdinin® a dendrmc cell, or
conbi n east. vehi cle. The yeast cell can then

PESIIEEe HErRHSR GFit P auligeP. Yegstayehiclon et alscs by mlzsqd with a
f)lih@mydéaﬁﬁallijeﬁcbep%[b Q@lﬂfénk |s86h aOhn istotoﬁﬁnb&@r HBH i/ RlerAEH by the

such as_by formation of 30 yeast spher opl ast s,
§¢l- a Examplg, 6 puch expipisnis d’éthldSFI \aarterp galinecRinger' sagPjution, dexirose

Whih, tBinke! ORMRH, B¥q oltlﬁ?da!q 5&51810 ﬁﬁl’l %ta ! B solutions.

the dendritic cell. Yeast sp er ast so be
Hpmmuy velielgnshetvasdirediofly sesame @dntihﬂani@atm @9 h@lxpeaéasdnay also

BV O At B

ageats, suchns fseditmdarbonymettigeelubpsprsothitol glycert onidextant Excipients

t. hat res an ccor di ta -
#haefsr r%él%?[@ n}urlR}.e %m{g o ﬁc%ﬁge& %L}cg %ﬁ%ﬁta&c %Eﬁ %'Elgnce 1sotonicity
avll Ghemioal stablhtycl Exampdasmd buffas ushcle phb@hate rhmﬁﬂeﬁlb@caﬂﬁh&e buffer

0 555 Bt PR SRS 6 preRit R iR B lacrhgh e or o-cresol
fwﬁﬁﬂﬁﬁmd bgnzmeﬁllcem tSumdexdt fortfiulitioniitae mlma%mu@h@ mgectables or
eculb as been aH" ied. An isolated nugle

2% P& 1AkSR 1 i p Srtable Jia0ideasd SHIPSHEIRR OF sQlueT o dnjection.

Tl’ﬁEJ mdenoﬁ)lﬂﬁmd%ﬁnulﬁ{ondtﬁé bAeaidnY 6 dmpBisd, Wex@h@le OdexfR¥; human

An |s | ated nucleic acid nolecule can be do

AER, And/phpeseretivesa archierile Brist erisaline can be added prior to
ﬂﬁhﬁgﬁkﬁn useful in the present invention includes
nucleic acid nol ecul es that encode a protein or a 10

f r agrEsserdingetooe present] @V@n@s they derpy Hgnst rvehiclerantigens cemplex” or

yEAehnifRf cSﬁi Q'p?s tsef g?ﬂené élgé?:ﬁp L}f hsggclﬁ'fonsc?% yeast vehicle

resent” | nve tion. elc es tran
mﬂt én \aatigan. v Shvke h@gcmﬁom imeluéerse@@mssmmwé rthé entigeanby the yeast (a

e OStuitla g,g&lt)e vl efhnS (?(f]&rﬁagnggx% 6 %g%%grr g)islﬁsigaﬁ att¥hfnent of the

proteins; or” portions
aﬂtlgfﬁoﬁorthe yoast | and phiking @f fhet yeast eod ani&mhogajlhﬂr,eéwh acimda buffer or

TR SSHUS TR ARTR, DB NRrCer SbloRe B R Byt
One dlvwendnalgpdimedt, amastbelaiseatorlﬁepase b eéast wdhidld frs Ymﬁsﬁormed with

arry. a numher aof nol .ecul es an
Rl EouB AU a6 eThiEea s ie e HETLGR 30 e antieet s Skprossed
lgr the G./Ieima celh mweher yast ﬁ.wmeﬂl efe?fe? ﬁﬂthe@@ﬂ 8s ?Qec&?ﬁmtlant yeast or a
uce as vehi c 0 resent invention
mg, m%%Ye f% &éﬂsce i them e Toadeq g hsflsngritic cell as an
mac&en est thy yéasy aéan'\bR K1kl Cor laeeax beydirivatized sﬁ@ﬂ&e@ fohﬁmon of
at Ieast one to at |east 20 about 5 or nor e, from

ya# sehezoplastss pypplasts, ghests oF Bealllas pertiglepsunty @if r@thﬁs éollowed by
l@e[dﬁ'fgedfr @6 den’@atﬂ'@ RﬁﬂoC{Ee BendRESLAL nY%E‘sQ %@oﬁ%t@cﬁ%éo%& directly

aci d nolecule within a yeast vehicle

trapsfpctedaviigh & rspwbinant nueleic geid nipdecalef(eige thespkdroplast is produced from
equi val ent protein in which am no acids have been

deleted (e.g., a truncated version of the protein),
inserted, inverted, substitujed and/or derivatized

(e.g., acetylated, glycosyl at®ed, phosphoryl at ed,

tethered by a
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25 gl ycerophosphati dyl inositol (GPO anchor) such that
the nodified protein has a biological function
substantially simlar to that of the natural protein
WQ HO6HPPn has enhanced or i nhibited functi orPGEUS2005/037499
conpared to the natural protein, if-desired).
a Mﬁgl f Gt %119&’]&131? memggctecgciﬁ%r't? heshuby a tr8soRibihae SpHeRDMSt that
e att 1nc uélng, ut not Timted to, direct
expogtsdsiagattiggns to the protein or nodifications to the
nucl gl CFrjaCI tgtlf' ety G, iy n%)lett&?mfégnooe[ < BbRcdlS bPShcleic acid
for ‘&8Pt assic or reconbi nant techniques to
segfidreetis raamxdtmm awid mokecyletar deqnencegdaiclus heerramqvied digny ifs natural
ui val ent ,pr.otej ns ca § id
s A eh SRR ofee SPLaeefolly SElfipg B 1B AN Aidicic ec
mBleghile hﬁ@ﬁ&ehlghhm | yeslated auceis wgmdecabmseﬁxl fcgsrawﬁecung yeast

2006/ 044923 S2005/.037499 Lopaf

veRRIFGBROAR DNAY GOVA. SFARFERegpt pime? DRGS of RO A irofted gucle

288 %h[e@hle%&eﬂe &&bﬁ&t&ﬁﬁaﬁl& qalngra sffﬁmﬁg. Anllstoﬂumzhlwleud doidtimolecule
in the art Brie uc | C agcl DI, eC

sl s reiset HRGTIOBA P U S HERPTAR T epolfh S bl ors

fﬁ%{ﬂ%{ﬁsﬁh@@f \LSCbRE akNthé L%@nﬂﬁéﬁtﬁhs at hedst ohe epllqieeuseful in a
nol ecul e i s operatively linked to a transcription
c@ropnsrtmh@m@@qﬁéfém‘f‘?n@mbrder to be capable of effecting

e| t hﬁ{lclgﬁ &l éﬁdféc'ul’eg 1@hsth@bdlifth §dase ¥EHi€18Sd e 91fesédﬁ ﬁlvennon can
uclerc acid nolecule when transforned into a ‘
uwhabtnwbﬁd acidgeduencss gopeiinePre AT E191% REYHRN P R, (Gegrment,
(Dh&s A 0 £o1QX RERSHORBUIYE 64O ESmprise
R, ST Ao By mRer OSudb b e AL mo R y
péial 6r®lnt1£ee:qdnag mnerng@atpg@Msngqfﬁommagggﬁ ergof. {Qne advantage
Daind 0 Ay W HQleculdd and of b
of yEREtrad i, Ao el B Rdlr BPLRRUL 8810 B icoul o
ch®l cftpadducing o ummbﬁsnf hetetvlezous proteinsc Al eferad ewnber of antigens to
sequences, trans contr
B GENRERA Byl fiaps Pyt i EFHIEER Rk BB it can
be eERabE RodtcedTby bsiea}ﬂe@ﬁicls; edd typlnall}t Mgemm ableast hge to at least

aﬁé@%ﬁ% ?rlppgg, tw?‘qflgéinogtg l@}}%éﬁZ gf abp“t%?eééllgmus antige eggﬁédééfﬁo?er preferred.

i ncl lAgﬁ‘e H@Bﬁprﬁteﬁpélﬂod&hﬁ%@!bﬁib&?dmafeeule pxethata yeistyvehicle can
|l i nked to one or nore 15tran (@ ncotro

bocrorsth POV g <A B @ RsATH eRicgers B whigh ppino acids

ﬂab@ Bée?ﬁgde?eté'&"(‘ﬂelge | Crrurftaied v@ﬁioﬁ%ﬂt@e fn@te&l)l frﬁéﬁ?e!d[ irﬂénmi;l substltuted
CONt o

sequence i n a _manner SUChgﬁ F 1m) ecul,e 'dsb
aabloe derivatizedexpEes seiylapdn ehcanylatet  gposphorglated, tethered by 2
b BIGE a8 tleqAddifict &mm;t biological
gﬁ‘ efoptu%rlpans 1%1189?)2 g@?@%a{or)t fuh #al ofti a bio

ntrol” sequences, Whl c 4
faﬁmion clubstingiaByrsimilar g6 thatoefeihe n,g'fu@qj ug@tgm (op (yvlp% |hgﬁj gnhanced or

s,.which ¢ r.al | n b
ﬂl{%‘g&ﬁf%%t conj tdrtgnﬂél% lrﬂlgtmlai] g{'dté}ﬁ Plgrlae?lgéu? Mdlﬁ\fhuons can be
acrm@pltsaétt byr mnlﬂnqueptlnmwnc unttheo Iarts@qluéwgeé’uhmét tlm?é to, direct

con transcri

L
p?lalﬂeina@nfg, )féiﬁéiampw; ehmdie br mnmbmantsl@NAl tachnliguep ch; gffeqt random or

i nvention and var,i e uch ronD r

iresled TRREORERP | PR TP R GPPIT ShE b oBbed B sl tha
H¥RLRIR BPlobidal BBE VT RB/SHEBInC Preddtredl H{E'V Aftigens amcdlscuSSeﬁ above.
are not limted to, pronoters of genes encoding the

foll owi ng yeast proteins: alcohol dehydrogenase |

(ADH1) or H (ADH2), CUPI, phosphogl ycerate kinase
(PXK) , 33
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tri ose phosphate isonmerase (TPI),
gl ycer al dehyde- 3- phosphat e dehydrogenase (GAPDH, al so
referred to as TDH3, for triose phosphate

Wogad#Bdenase), gal act oki nase (GALL), PCT/US2005/037499

gal act ose- | - phosphate uridyl-transferase (GAL7),

UDP-;0a] 28405 R £ B pRbLR GINeR®h & laccomplished
(CY! })l:es%%% a&r%[hg%}ﬁ?gw%ﬂoaci g phospr?at a'sea,comp .
usii2HRBniquek tkmotvyibtoi thosepskiltedt iar the sute h Baisfappauciapmigid mplecule

CYCl / GALI O pronnters. bein r. ARt im &k
on, ?58@9 @%W‘ger%ﬁﬁ?ﬁ%“?‘ge I ellqe? lﬁtr? (%1 ?%glrevﬁg 'en‘.’ gl ucos eﬁamam?r
th&iOMe andleiatacidnaoleculé oopertivelntieked tove Eanseriptionlsouirol Gequence in

to ahout Q.2 percent).. bein ven r . :
orpy @ FsEpE A RS 3o oSS B PG, FRREGE of the melci
adRCHoldSR10 Gl I%ASBrmedf intopshase penstoedll \IStdlai asid qualerslss encoding
(UASs), also referred to as enhancers

I are kn
oI Qs fIRgTe ARHEES AN A0 98F PLIEPTE SAPESINTTERE qu#ﬁge;i Pied;tg gne or
m.}n% tRRSEabPEHEREscRémeM, Si ae i nclude, but are not
imted'to, the UASs of genes encoding the follow
pr otlel asecofbieant mylopuls PRE PREER! IREPHO ARFlS i Solétules aro
ageci®d |con@indigh@egubatbifSs s such as
o%slg?@gﬂ%ﬁq?h%%?geﬁg prcgductv,ghvm %lﬁaﬁ%e %éﬁécéUAS d
trivesEriggiopagonirelusegrenges, jRSIaOR SQNIra] STEFIEFTe ORBINP ODABLIFYIn, an
o@grt %eé@lé’}%g& gé(cglteﬂfes AfIR L O BB RpARBROWER thd Yedss céll 8hd Kb kentrol the
V

ress the ADRI gene when a heterol ogous %c;:ne
eittpﬁeﬁipﬂ ro:ﬁtn?delk: yacidi mc!:de@lqso In partiggpp recg)?gnalpsrrg?lgq eéd)f .e present
investon. memde Huctefc B eI ESpetAtivel§ X RAIRE StoObhe! Br more
e a SR €8 Je%e?%@?é@%@@ﬁg?{uag ?pr?e t‘é?m nation. _
tr&ﬁdp ?ﬁmﬁaﬁm?ﬁl sfel:]tﬁ:n_aesI dhe phras« M@ép@patl, v%hnl@&'@eégé tpolinkingna nucleic
oreferr ranscrij.ption .cont . + B RioRSle is abl
agid molecy t%thﬁmcpp%(gqﬁogggl esggl.eﬁ I1ﬁ§.ﬁﬁégl§1&fﬁgh . e is able
16 bBSEEssa Whth gaBfcel (Tegiosbrodd, tiaesdyesdesr teansfeirdignio 2 host
al cohol oxi dase and formate dehydrogenase.
cqlt.ansf ecti on of a nucleic acid nolecule into a yeast

cel | Taas@HbA Borltd] kdieress $ivh cai torerol thermmpant dfeprotein produced,
acconpl i shed hy an t hod .b i ch a nucleic.aci .
ineiside sevences Vg <ORIte (85 WREAT 8\{\4‘1‘&%“% o nitic 4f g‘é‘és,"npm’n'
ng{cHlEﬁy a9 orlahﬂiriﬂ%ekliﬁtﬁn cBlitfd] seulives atthose witienamtk transcription
a

sonication, electroporation, .mcroinjectio

inifigihe sti¢ho@s nASED e HPStEGARY Eﬁtld?%?ﬂ SCqUERGES: oﬁ:rl{r] 'suitable yeast
p?c%z{i‘&af &fibE (Esé?ﬂﬁ g (reskft! iflveNBoLAd BRarieRbf Rech pro@gestassknown to

0 a yeast chrormosonme or nmaintai ned on .
fisose rskitled amBwcrh| Preésied PEORSETH ot GHPTRETION By SHGTEHRTY &S cerevisiae
those, ski || ed.| € @%ﬂ&l@nﬁ: &he YRASIloWRRI yehst Proteins:
’%cg?‘%yp%tg&éﬂcﬁhﬁﬁﬁﬁgf gﬁggfeés molecul es are di scl ogeya i@

din
altehell deh@@ropemasi h (ARB1MpH (ADF).a6H0 b, Phpsphoelyesrrisginpse (PCK),

155 o RS splptfostp s issa oaror

(east
tfpser paoRy .
AlRCRIRicd Dt dsyTDY3} fartsbecpliosghatendehydrogenass), galactokinase (GALI),

m Ccroor gani sns or ast. sph a | esi
e’ R Pl PRI GIRPS i Wikt shid oALI)
&RERR, ¢; QWY A1 eBech irdtbia (SBET)i qnd| atd plapsplegase (PHOS), with hybrid
M cr oor gani sps_Q ro inN
o REsadsts ADBY GAP L By AT b e el digte BRAARG, sa
t?@ QPG PBRGRbIbleA wHicBAS Inducdd whkAlRluoe w@xteniretionsin the cell are

ractions thereof containi n%e desired ant i%@

. Sy .
I6Wf(egt irbeut donigi abperfs2 pespent)nBeing ¢l ER9°® Ares o diayyise, 3 pumber

yeast vehicl es and expressi 0514
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WO2060849%0npr i si ng assinil able car bohydr at e,

of the antigen by the yeast vehicle include an
effective mediumin which a yeast strain can
cultured. An effective nediumis typically an a?[?eou

BOS/P37499

and phosphate sources, as well as appropriate salts,
of nipsirepm am@tahs s@engas] (DAISe), almot referedsio suiehhamsers, are known.

Mokt Sttt ePliodn’ REHIE 10 BrRei O He A BR i erevice

Mehsle st pzinotslimited fopthp TEASSEGE gehdd\epeddingthe follobéng protems PCK1,

ek L e A0, Al SCE GALT Pty e CALRY o as otter

UnAkSeSactmatexr by ith€IGAlL4 laeite proddetpeiithi the| ADEZ. UAB| beiid Particularly

IS 2006 4 PCTl US 510374 9 carried out
a’iﬂfeafeg \éﬁs? g’?u@% ﬁ‘ét%éﬁ gct é theo DB EengpPdist s @referable to

éﬂii'exfphﬁs WRAISDR B lgéri¥l WhenSt Edterofogbiisiené & %ﬁ%%lyme@foethe ADH2
| wthin the expertise of one of aordinary skill in
{mlﬁé aPfefpreedetransgriptiog termingioneduences &r wpresele@gn)Saccharomyces

%%szaé”ﬁ%lﬁ@éjﬁe M‘mﬁ%&d’@éh@&%es of Me a-?a%f] LR g RFEBemes.

ego I n one enbodi nent o e pr esent
i nverﬁfﬁfﬁﬁe 59nsaﬁp%ﬂnt eoniral peguences & ppeess igonesgin methylirophic yeast

ARRHRD ASAURNAR el tad D GRS o) KRR s
dxlos@naafnt igen, or with car bohydr ates or ot her

m)l eoﬂjaﬁﬁechpl?tof §%¥lﬁlcaa%uﬁﬂlol ?lgg Irlilgg é&gﬁb%ﬁoa%goramg 'to tttp € present

yeast™ ve oW con ANt
mnentmuebdnu baracqupltshed by atm’rmutmiebyedavmm tah muq:laml aodd molecule

3R B o8 Bl BUGRT Aiity ive wanspon, bat
ivptions eﬁecaﬁpoaiﬁoﬁpnﬁmoﬂjesﬁcﬂu dipofectivh, hﬁ)ﬁpﬂohﬁmépro&@ﬂh%’t fusion.

grﬁnsft% a 2 f?ﬁ whi. | e a(groteln conpri ses
et iceic castl, o i G, W niearated iote; = SpegotpmApme or
@Aeintsied Pk @kﬁcﬁ&nﬁb@émﬁ&fe&dfstdsﬁg kdcBniqiesKnOWE tdthese skilled in the art.

ept| de ftuseful ag anti an be as small as a T
plespe Y5pst 5 ca"g"Ylé&tSB? C goid nolertlksi afe disglosed in detil

hepsiat B3 dﬁ&@sedadb)év@ Wehst R @pRbtZ Peadi Qiﬂste bnd BaWRefnllat yéﬁ‘ﬁ' Hnbrane

conprises multi Ie epi topes, protéin fragnments,
ﬁf’i‘}lathréngiWS ;Sheéﬂf icpsalsq he pofivced secombingatlnby frwfqyﬁng intact yeast

B  Ehl] OL A0 A Shprons v
@étgen thereiml and tthnn frthermmanipplptirigt féd migroorgayisws wk apliepeplasts using
pr It nﬂgg fcﬂclvﬁ"} fo%bs SEARLYin 1 qglé Qt@’to ﬂ;ﬂr%&dggicﬂoﬁﬁéatg o(sstr or subcellular yeast

ation, Fhto
metdbraneeKtmét ay lﬁydmns plhnas»ﬁ bantdinipg désiredantigens. Pe pt i des an d
pr ot C h| cl
of 1 I;%ef?e%trngegééﬁ&ﬁ?fhs'\}éﬁl{hg ggodgét[o o% %omgmgntéragi X%hl e3 zgxd expresswn
dﬂmsmtfgbm by € yeust véidcle luicludman Ieffeawb ynediuind hbwhmh a§edst Mfain can

tra osone,.f usi el ect r opor at.

e GIRRGT i crteBRRe Gl i Riealbf wE s astng Ghmpriipg ppsimilable

c\dﬂﬂ;ﬁydfdtehm&b@i ahd) phosplate sdiices,| s &l B apsropiede Wilds hmmerals, metals
.proteins, carbohydrates, or ot mol ecul es

qnﬁc?%e““t‘? a S 2 Kifamigs, agd proval facters ea’é‘?‘%‘“mgﬂé% {cgmprise

dRinplext ARG 65 méhivehs @afined SminfAdl GhediMh.n P&L! S8AS of the present

after production, but before Ioadlng into dendritic

ipysnfign cap ¢ ke AW 2 VaHehY: tof yeoRtpineEs, ringlading, bwagetdlimited to,
e n S

B B 4 TeplSe L B BEIPHEPUGRS ond e hics. Cufring e

therefrom Any nunber of antégens can be | oaded into a

yeast vehicle in this enbodiment, fromat |least 1, 2,

3, 4 or any whole integer up to hundreds or thousands
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of antigens, such as would be provided by the | oading

of a mcroorganism by the |oading of a manmalian
tunor cell, or portions thereof, for exanple. 30 In

WO2001/04d923enbodi nent of the present invention, PERUS2005/037499

antigen is physically attached to the yeast vehicle.

danyesl a lat atdnqxei‘almatpl-bindtd?ﬁ g donftfNagpopria® MEMS tyeast strain. Such
ed by any nethod sujitable in

hi.cl e %n be a
G Conthor S DU 158 D<A oR e SLATME I it art (e, for

dxample] Guih6id el (8ashs 19911 SR:7bACH %%;m , P1.819A0A cddbiict2lls, San
é chem cal |l y crosslrnkrng t he 2006/ 044923

JUS2005/ 037499 antigen to the outer surface of the
yeastm baé 'eﬁﬂb@dlﬁfentbéfoch@ ?fegé?rlt llﬁtrent'ld'ﬁk L{18n tafﬂ&nﬁ‘ﬂl% 9% rtaégmn of an

the outer surface of east véhicle, suc
A8 pegresqmbipatly dp the yeash wherle l3i yiealst ghipla is Joaded mtcaweldnlarbt with the

frbRSorl p&Ptian ganﬁgéh S’S ﬁtﬁgﬂ:ﬁy&% a‘e rore ﬁ%@tgﬂecﬁe&t it 0998 as an

i ncluding glutara I ni
Jogipa | Higpsequeatly, rtbmyeaet Yellucttamhmim nomr drasqms meantrgant intracetiularly,

&l %gh&ﬁinﬁtéefﬁﬁﬁ@% dtieftfor lldaﬁg %(déan%elfls{léhda% DANSS: a%gggeécnbed

treatnent wt er cross I Ng chem LIRS
Letow) hds aised hepdin, aﬁde\ceinpnsea ax o aeid sE@J&n&ba)f despthan bﬁéilual to
alters the ch e of t

i.Cl
aBb e iR Bbigh YU rhiEhsp e oS e Bl defs, pragore than

albtmt 30e50 amaiol amdspplbfe&ts cah &e @uiiltrheridir Agetedf ot fepti¥easetul as an
ns .havi ng,

nore,likel o f or, bir d to an
gl o AP 48 o O Bt € BBerited g Hjbrdenety) and
any Ghitabde siné igleamt @tin thit Wﬂhd&c&ﬁﬁisbﬁﬁﬁlﬁp%oeﬁt@bééb bﬁ)telrtl ﬁggments
e i.ncorporate

S B o i Bt o an e

defifatiobd eREkr WatdRal Borddyhih@ Rl Ofuck in¢lifMati6s EdACnanld, Qﬁf‘ are not
to the yeast vehicle. In yet another enbodi nent,

lindted tQerglvqogylating, th@sﬁhﬂq’lw aPetyialivnc mysstylaion Prenylatlon
pﬁﬁaﬁf&yﬁhbﬁraﬁﬁaﬂmnﬁfd%r Q@&lﬁbﬂ %f glﬁcﬁgﬁafnbgl ﬁ’x%%ttol PePudes and

non- coval'ent bi nd I Ng nmechani S

PRSI breingesied dirpetlyi intoeyeast creluhles ahthe @ementolg@nh@r by teclauques
kﬁb%ﬁ & tHoke SLi&S inSiHb taﬁ‘bgu%h aQ'B fsloBNact t%ﬂs%ort liposome fusion,
ﬁ RYS P TRe

nbodi nent o e I nvention, e ye
elfntmmoar Bhagb@tmlsl. &a@edhawwycba@ ehd lbhthrsblylcattwo Séeast vehicles that

756 i AL A B PRGSO Rl
intan gerst, @5 wellas sphamplaste | ghostaor cartdplagtsnwmﬁh tdncbe lbztdté mith@ntigens

e T R A
laaﬂed Wwith \tha aiitiger, hind | then éﬁﬂéroﬂuﬁs febbsts dytopllsisCor §uB@ellular particles

| oadi n bo s.can be a i.shed are
oSt e, RIE R ShEheRcdedrhed g dogkvehicle in
thid ebtrikherdNflord @k le\(s’itlt Sl €5 4tdaar1y3 Gholeaht8gertu tb Bendreds or thousands
nsertion |ntroq$ct| ntry of a conponent
J(’eméensa ek ay wquld oft b, g g REFPOTEARISMAbY ¢ joading of

a pfinfhaliad ndRRQEI o forGiShs theredFOfol @@ghple. COMPONent

|ntraceIIuIarIy refers to the insértion or
i nt rigqgethepembsidiment of hepesen invertiamarpantigan isabwsitallyattached to

%OW LERAE. oi’hfs}fb%l GRhdhndefir 9f thé ki ﬁ%&gtot e g R 't;gh.tcle can be

nmbr ane and m ni me Into y op
a@h@gb@eﬁ@y any y@d@d nevitatde in dipee aitn tnchldeigl cdvalents pmd: @omfovalent
I L e C fere
<SSR e SR NP B S o

to enter the cell (e.g. 3 Iectroporatron) or is
pl aced in an envrronnent (e g

St




contact with or near to a cell) where the conponent
W Il be substantially likely to enter the 30 cell by

SO ?j%rocess (e.g., phagocytosis). Loading techniques
WO 200044823 bt are not limited to: diffusion, PAI{YSAA0S/037499

transport, |iposone fusion, electroporation,

alfﬁﬁ_grg& b Qfted surdld o?%ehyeaﬁ%hﬁﬁt driflelogitally [Rikefgethe QHUgen to the

ment, passive mechanisms for |oading a depdrjtic
owe urfa@7of the youst 260@#.00do 28bsing wp euods PR gder Rynfiye partner.

chdict %?o%’é—llxﬁﬂ% Smﬁ%ﬂe%d Ak AfHle ByembtAGH indh glutaraldehyde

passi ve I'sms I ncluding p agocyt03|s of t
lnﬂmaatphowafﬁlhw lahelingr treatentewith\catbodiitidas riraajneent é’{lrh chemicals

5 A Ot L atdb%u"i% iaorgﬂd al?(p ?r\égcm%gts %ﬂlb&ﬁer"@ ssh i chemicals

vaccl ne wt ut one or
stﬂmram mfthé he. Mliefativaip|a cénm[wat ca@lteecroman’aﬂ withcthe yeast yahisde that

e 3 B L BRSO IR v

sog&fat %&ﬁ:gétuér swfaﬁé bfthemastyle asdre Mikelg do \ﬁra]secmrnlasd t@ autigens having
co I nin t he usi Dr ot ei ns t a ven

p%réfwaﬂ@rgep%agamasf&én refios agris o SBRRGBgR beptices,

10 sdhBlE KlcBftors, RADYheL 'i?m@\iﬁa? fls6 b6 lifdoporatéd] inds amanttgen as a fusion

vect or ‘vacci nes includi ng nucleic acid
PeotRD OF REeEHEn a8sqsipisH TloR AFfigen dPr B E cfs? r‘i‘aﬁge“ to the yeast

gudovirions conpose of partl cul ar HCV 10 fusion
proteins of the invention (e E2 fusjons of th

P et m apothacehagimgtylbe yeis: SHHRGRE SirpBER At o Wi

egclil 'arﬁf&g h&ﬂerfdnas&)géﬁé & ﬁon—&@ﬂ@ﬁ%ﬂd@@m&éha@i@@ ﬁﬁh as by
anlng HCV infection or a syrrptomresu sqn
15 géﬂtlynmsum tha Waetwlmle andh dhec pitigen | togedier (v BEEE o0 table

f(\f/r%lglf 08) GOUR dntlodBent 87 }h%e vedfién, the %E@vé?ﬁclé hsd th@@(ngen are

protel ns as descr ove ( or w thout
bbihdoadad mmdhﬂaﬂyndto@ ctaelemsmhl as EBien@@ﬁlq ¢eélatr ingagEpphage to form the

descr i bed he n u
tbg{@gbtfcawo v‘)e‘ﬁ? % Pg%se? \Aﬁ(’éyn ga%ﬂtl&%%t{x%éy an antigen of the
iR A TG @uwn@aéllﬁcwammtmmbm of Xl ipvention)ogan dd jloadadh m)to a dendritic
Yet anot her e di t of res L |
20  cplhjin dhes ahsgnes ﬁl)-gﬂ)‘[%p east &81 ggﬁo v§g%| r]f{]e%%?}cﬁg 1oad1ng of both
cEWPoneRE Cdafl Be Aecotiplighedviee Hissusseddiaideil belowpr As seg Ia:rem, the term

e ATV ROt Rt it o, R sof g on Y A iponent
(égs'tﬁw &t I%ﬁh%' RS Hesm) et bel .5, aWidnbirithe coli)t hﬂu’utload a

e va I ous and C-term nal  nodifi C‘SJSI ons tli}lescr d . an
chusposion) intamelolesCieREs 1o (BReRiogrOr REPGHECEAL the Componé

25 &th%@ﬁ{ﬁa&% éﬂgﬁft’&x&ﬁ of el ?:béc Qhroﬁ'@i {hY Bla¥my £R3blaRe éﬂhhzitahnmnnum

can 1 nclu ar naceu al | y accept abl ¢ exci pi e
intd memoglasmmmmsommm«wem fSOFﬁéntEﬂcé]%‘éﬁtSPP%\fgﬂi“? geiD- To
at es ps agk od t is eith
175 ey RS F SRR b Y (i, B FRRARRD @omponent is cther
fored tocaiter thy, cehrtie El bEzlec@@aotaxngnbw igplared dp PP EBVIFEMEH(e-8- I
ai.n,..the N th
bl S £y Rl A it g e
30 (b?ls&@.e @kocedsg(eign \phagocymsxs)ay,obéng techuigess xmludmbut are not limited
i nc

o ot el Brmpeinaote foigns SeoRERERh HREFRIR and ba
sﬁﬁﬁﬁms gxnpp Sidiirfd caeoaRMAE Dassive behanilinb iforylopding aamdmlc cell
SucC noairtiers
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30 (i.e., by transfection with nucleic acid nol ecul es
encodi ng such nodifiers), although such nodifiers are
not necessary to achi eve a robust inmune response
WO200@Hd923g to the invention. For exanple, a PEERIS2005/037499
vehicle can be transfected with or 4 oaded with at

|l east one tjgen,and . at | east, on i ok 0gi . . .
wigha §]EFO yeast rﬁga&cfﬁ %r{}]/(go?ﬂ%% §re 61Feda S\l/lg% Snia%lg%g #ﬂ%@ﬁamsms including
ph%%ﬁ‘%gﬂggggl/@ 3%1 gdgmq Bi3/0MEntBRA 6 ﬂmmidﬁc_cel_l. |

i nventi or adm ni o
conjILREPPR APt 4t ETSTesGe B B tay o p s SR prfided in
vatal %Jitﬁgut (%nﬁi ?lmb f‘o‘ﬂ'ﬂ(ajd Napafind af0/f O-emsinalnoédifieations that are

conpounds that can nodul.ate | ne L esponses, .
paticplagy advpipgents {Q5 XRrestiohinb %y@_{eawgc%%ouﬁ%@ﬁe@ fusion
prg@[r{s Al obisgl MR noh SeREMERd vaBElds] Bich By sdmbiningttee fision

protective imune response whereas others.can suppress .
pratefizs hittrrh wonVenfiensb adjawimb nasdsingodndaifio, CBioWiff;SEef Tusion protetns,
prégﬁﬁ%m{&a@gxggkﬁra%idp&e&ﬁﬁ Bt brN Ac¥inQBA0Eifg Aucleic acid molecules

I 'mmune response whereas others . HCV
eriebdiheg seoht fusibh prodeinta 0t constraeHng mapudopiaRE cComRasp Gf perticular
j.e.. .can stimul. |_AAHNAL L ESRORSEntion). Whi ch there
ﬁ’i(s’gngff’t‘?’ﬂ%& esne“géﬁllngélgerﬁg?f E%ng ul giftﬂcon'par e?:l t o, | mor al
i NMMUuAédostlingly, yétcenotter sembodidiénérof shee PEeSeRinisuentign relates to a
t echpi ques

known.t g th i in.t o fi h
oSSR B B BRI oLl o
(R SHBR B SomyRSitivee (WhietScah e i vhamed nomprisings ) amyone PrmaFrot the

responses from humoy al ,i n [ es L &a termi
GO RGP A5 8 JHEEPotToRT LY of BREE 168 yarfhis 18 2l C-tonmil
ofSQIARARS - debdribdl hereindiesriavet) iavpimmacvatidallyalcesptsbls delivgry vehicle

and other growh nodul gLors, uch. as, blet Va2 limted
(wlesh oaoripadndec pbrmeseRiepsaec IRt o SRR ) |

i nt G?F@Mr 106 dikiedOd the reehteiuéntion 2el4td +dl 2)nuclets acid-based
I Nt er

eron gamma (| FN-ganma) insulin-like growh .
viaitepsuch ag 2 yaccipg aara y?ﬁtq{dfawq{npqsgtg?a uvc%éct aaclnd construct
(&5 vRb R O Biher REGRIAH: AID a0 @take lehécingson HOV fusion

ity of avy

east vehicle to express a&}i 1(? ) difications
proteinl us dpscribertiheneis with r sethewthe varions N-jand {otermigal podificatio

| PN .\ Preferentia Flﬁ{ﬂé RdsdeCAly phRtSagdudieblly acceptable
dF??HB%?%&,%m' e?féeagg 1{ee gnl}’ |ty@o.f aeyeglsP vehicl e t};g
deNvergschiclafwhighoss ifslude o pbamwmesutically ccepfably expigiegt orjafivyant)-
preferentially.en r; FaEMot & psdibhaF hich is
sui tgﬁp e%?%{’é@‘dérn%ngﬁo?&gig%% n?rgggtlg% tl s i ncl ude, but
cafBodatof! varibiiseHCVofusimntpreteidy lofi e inventisaggnd gargculary, an E1-E2

release apergic. T gells), T cel | t G- frticularl
Fiien sxcdspaped Reiy A BNy sl HliBnp e gt e
SamiPat fahdckion Gehi 4 eeski-basell Facbinesof (e, igventiomxmxKye iyluded or not
anti-Cbh4, anti-CD25, anti-PD-1, anti-PD-LI, anti-PD- L2
ingludedent s that bl ock FOXP3 (e.g., to abrogate the
Ia_ct i \r% toyléz lséidbbdl% 6%@3%33&5 iagecﬂg?/tl,oa yéomgd)diﬁ{)l; olFV&‘C_gme can also

i gand, 25 im qui nod_, ara), .58y gr t :
it¢ladedhinlogical) resppase qu‘l?(i@f “roéltpéﬁ’e%r or ‘%ﬁi"-“%’ {°g%r§§ﬁﬁ§ tsg%rg modifiers
(-ig{f.Rby HARPGS Svith Gubleic REEAbBcIIdRAncding arhanddiffersuatiengh such

, or Increase the activation state, of dend:lrltt 4% invention

medifiers aremot wspRSE 40 20HEPV & FRUSIIMGTIBE ESSRpIp according to :

ntigen- pr lj Ri- Rag& with atrlesponesantigen and
ﬁﬁ&ﬁ%@?’%’%ﬁ%%@ﬁ? cfﬁgév\}!rr}é%%cﬁgmgrt and are publi czl.}/i £ th
AVadst abd BiologRalOmsposs modifisr gerdpquady efpe VRGeEie\fctorPagig] of the
the invention can further include any other
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conmpounds that are useful for protecting a subject
fromHCV infection or that treats or aneliorates any

S tom of such an infection. 39 R fz 4 WO
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88049928023 PCTI US2005/ 037499 As menti oned ASAES2045)37499

present invention also includes the use of any of the

ntianstan e pdministared idesujundiied withrat least ooe binlopial mspnnse modifier.
I S usion ti

HAOS 0 B ARG Dot ottt P Bangc e fgRe rsponses,

W}m@t mav;ebﬂ ml&&redfto tah émposseciulatory eBipaimds. S (Ieha]ﬂ didlepich Yesponse

%Jf%gstl on rtenon% t -.based co OSi th
vACEhe! FRYAe % PR & RS chSrP Sr‘?cYV ?f%as pijers can suppress a
il mnmirra rédpenslelC\Cérﬂaﬁll tﬁalo@eat BnseandiferEpregetbntiaay kithance a
cli) uvant. |In addition,

l.e carrier, h as )
yégg@&ggg SRR ESFPRS SYerefin othey R PTSIE it Eige 3 HoRHl dmmune
rébp 638 j(1M81Céan inidid) a? ihBATRESIALE GAWhith 36GE R APlRreased level of
8§i“ er. As used herein, a pharmaceutically acceptable

ylar cpmpared: fashumpral {mainisg i yice vetsa.) Ehire pis asuimben pétechmques
k86wt @b ItNQE | sRflledNinHEY drHSH GRealirOt @bdhi4s s T ot sdlp ¢ 1on of immune

met hod of the present 10 invention to a sul

wsmsa% ag wellj gsotosdifferentipfe velipleraimmune tgsponses o énunmai immune
SpiiRts. | imted to, an adjuvant, an excipient, or any

Rer type of delivery vehicle or carrier. Accordl ng

t 0. tﬂglﬁe biohegidahvrespanss , modifiers aimckider eytokinksc aidrmones, lipidic

%ﬁ@é@cﬁﬁalf ﬁ]@l%mﬁg Hﬁgg Hﬁ/ %thg'%&gtﬁ%l&gﬁﬁ gnpfi ot ar b n%ﬁ fnmted to,

an ahimal to a dj uv
interleukia, 2 Ht[pt-Z)amerlwhnM ﬁm@dmmeuﬁnemmdo;admmnm 12 (IL-12),

LIy Ty e e ——

feotoy beta ((EGF-BY ster,ondspptostﬁ@andhﬁ fatidriepkttienie8.s The abilitglof @ §@4st vehicle

rotelns ot her , bact er aI- rlved rati ns; a
X P 1S OtReE oo heesiol Lot 128 3l gamma
bitd:tﬁrﬁmaﬁy EMaﬁéd@ Bl astditteaiimnidaydy Relidreas! the abiNey 6f Qzﬁast vehicle to
uvants s vallable fromRi bi | mmun

P? y SQQEGHS | ILgrsnd/erm - L0, pesivraatially ephances fumoral
ﬁﬁhﬁﬂd@’t |O’£Eéimsu%ﬁb161%gi@l| rla fénﬁaﬂoﬂlﬁe@@ﬁ@luﬁé Qi §HB§'£’ ﬁt@@ed to, anti-

Bi osector A/S, Dennark Carriers are 'ty Elca

ESkActsmIbodhiS. it é‘?lé'f’eig anargie Treglls); [Ticel cofstimulatnss G Anki<CD137,
t .h b
SRIPPSS, Iaﬁadms &1 tﬁﬁm&ﬁ e&‘@%’"%apo ‘%’@ binifefikih ! Atfiox (eg.

i nclude, but are not ric contr
PNTAKR), mrﬁ@ﬂamtbﬂBZS,mnbcPébl ae@atHDaLilmﬂtlaFﬁiZ or agents that block

FOR9§Q to Qinjo?ate find &rti%lt}é/kﬁ‘lnéDm 5$ T & a&g lé%l'(l)s ; E13 ligand,

Tons of the res I nventl on Ca
mqulmodrfdd@a’%s @hﬂa@&ﬁcmgrammhy (Izevkinp®pT'dl-like receptor (TLR)-7

[ rmaceut| ca .
a%b i %Etﬁ'R'&sd r#?g er S 0 ngcrrﬁ/asgu sf“élﬁ%é’y iOF ARjrease the
:iamlvatdml stateyraf| rdgmh'lttcheilsgpﬁadmpham rapd siter professivhall antlgen-presenting

5, S 5B S S b e B8 e it

aailsps.abl e exci pients are capable of maintaining a

conposi tion
P (?omposmorgs andatlhé{rapeutlc vaccines of the invention can further include any other

compounds that are useful for protecting a subject from HCV infection or that treats or

ameliorates any symptom of such an infection.
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vehicle or dendritic cell conprising the yeast

vehicle) in a formthat, upon arrival of the 30

conposition at a target cell, tissue, or site in the
WOR8e044928e conposi tion is capable of eliciti RGTAN2005/037499

i mmune response at the target site (noting that the

target _site n st e
t he % lélglétﬁ{ne‘? ?R})é/ rels'er?g}ndgrén eggﬁ"tﬁ’.@f‘?é ﬁiéﬁis@ bE8HySofGhe HCV
fulsion rpibtaink etssctibad hérblanelpa) mixgleic tagid wioleerde engndirief sueh IHQN fusion

t t th t al
R R g G AT
invaitionE§uh as @@!lngﬁﬁenﬁ&%am bandewastttiacs doynpasitepoaticeine. Such a
exci |entS I nci ude are _no
campaciien gmobERgs cnsuamcl S Y, T Rgaride of iffmggeutcaty

a&g B1038rioR st Rhn IRFAND T6 @adifér) iye3t-baskd vamines of the lingntion

ution, other aqueous phyS| ol pgj.cal | lgal anced
n@mb@:ptomgdmm%chw aphefpe ‘iﬁ% §°°eéﬁ 6t carriers

can gORNERH Hersil! 5.%B&Iﬁla@éﬁ&billﬁic\éeﬁmbﬁﬁéﬁﬁeﬁrswIaﬁy‘:‘dulﬁtance or
to approxi mate the physi ol ogi cal conditions of

vq:lnde pm@’oﬂe for slelivexingsn S1CYfusem BIoSH Qseﬁ&lhlgrﬁ mgih 03 o? the present

mve t'o U Veuftlise {nWood?'eQ b s1t§USﬁéﬁbJ Gridd %hit indhuMe, but is not limited
ances Include, for exanple, sodium acet at e,

tcs aﬂ ad;nvanhlan BX@E?HtSQI@mﬂ athertypeeideliyry seik¢leps @HISY i de,
cal ci,um g;“ 11
o ot S Pres B8y eftioi e Mg R NGRal R aikibes that generally
efine the mﬁmvmel reapq,nses uﬁsnaamm toze specifls aniigpmydeSuitable adjuvants
vative
iR PR 5P oS o el TR 0 o 0P Sl compns
al‘ﬂ&ﬁﬁlhﬁlbas%ﬂbﬂttt tﬁ@iﬁm(bﬁsddfseltq; sitis® polynustentides toxoidspseaym prpteins;
nmet hod { o 0 .
V}rﬁlfcge'g prg’gqmé,(yﬂgq i;@%g@?agévlﬁaﬁlpreﬁara %1 ré%?ﬁm?ﬁté?%n bloF]k copolymer
aﬂﬁ%ﬂﬂﬁ esuch & H&htgﬂs ;Ifitgﬂﬁhil adjevamat |(CYRXE, amcariﬂaraﬂoss;, h@d); Ribi
Has or is_at risk.qQ eve
st avaHeolsoHsD S BB R o Beto HYBHphOITY 3nd Saponin
aﬂ& En%{r'déﬁ%d%@sr Sl as QRil AE@WERDI okt supertos Bizoeectdﬂ@ws Denmark)
fection or at | east one synptomresy ng. .f % t% eutic
HOV Gt st CYpipalli omMoRRS. Tt (nctsest ? 1@1&688 fit EFP
c%Hl?osRﬁ&s & the &&&i lafithal. €| $i18Ble t ArrferdTRICNGIE, bat elei fdtt lisatted to,
I'gen speC| hunoral i mmune respons gﬁor an ‘
mbunegxewomp@bdfrelease évmmﬂ?é'en%tbwlegfﬁﬁ*ﬁ?gﬁ@n? Qsonyef, Qffs, esters,
agﬁ,g{,]yg?ls The method includes adm nistering to the

a vaccine 20 or conposition of the present
i nveMhempewis composiiidne cbfithe eregent Trvenfien AEY algg copfain one or more

e it ic i&}gv IR uueﬁ{ € nkk gl.Lsédy hé&bihC b {shaffhcentically acceptable
a§8 TP ce | nrune’ r ésponse in_an
e&Bﬂpim{ refdrfitot dng salistanes smbbid |f<brei¢h$emlg lagherapedtin gorgposition useful in

)nr‘lg)OSI ti g:‘}l Canfegpél'lvlédtﬁodl %{)?asult&'ﬁmg%%l &nefq, rél I ngl-efen-ed

one or nore o
;ﬂlﬁﬁi{z&eﬁiﬁ&n}? hdaepstable &ctﬂﬁéﬁté ars capablp od meintdning d¢rgpos(t@)1 (or a yeast

b
\f(ggzgieegrﬁgc%&a%ce@ ong)ngwg rtﬂ%x%ﬁt? %’ &cg ;{-} racfglglg tﬂgﬁﬁjoﬂ Sl of the
é?)ﬁdgoﬁﬁéﬂ/ a¥ @Nhugbecdinisab, 60 6itd ﬁf:thedmdw thecmmosnomﬁs gapable of

e e 5 B B G st

$iftabite exd pighi6 of B Hhdsttit linvetiotFiatlado e;iéledntsadr fuemileriey that transport,
encodi ng-any one or nore of the abov i bed HCV "
Hui slb axot megxféalbstargah@;e ypceing) to AP 43EQyre g“éwg ﬁiFli?mcaél fog-targeting
(e.g.

>4
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30 aut ol ogous dendritic cells containing (pulsed wth)
(a) a yeast vehicle; and/or (b) any one or nore of

the above-descri bed HCV fusion proteins; and/o
WO 068883 40vi ri ons conposed of any of the El IE’?"SSZ)"05/°37499
cont ai ni ng HCV fusion proteins of described herein. 41

PEsrionsh Gﬁmgsaoﬁqm’ammmﬁ detBftable excipiente irvhudi imi reofot limited

e vyacgl ne, or si.tion.o
SR, WAL B R A RS,
containipg globitions, t Hiek'si sobitinmlesthérhaqueaud nphysislogitbily bakfice@ WIutions,

agci ne or .i munot hera conmp
Pl P a4 B0 ARbRNs Pl oL DHoIE BHPEEY Fyipfpnces equired
anppeooampteet,he Sphydiologlbk& g:oﬂcﬁﬁ&isllgilsqth@ fredl}{ﬁﬁ# N fbﬁﬁrtﬁﬂé By enhancing
S can. | ncl.ude an (0] er. antl gen-contal ni ng
SR i o%"ﬁgma?mafm Syt enplivg okt pedicer G, example,
soﬂnhn acetdte, BdAnAETdride, @amaﬁlawtéderﬁfé Nea®iurR LhBfide, and
%ral vectors_ conpri sing anti Viral

othen Fbstaness wsed &9 Readuee %hﬂe%hl@@m byffery TEES hpfferagpd bicarbonate buffer.

AungiliesubBtaficed lcn RRb ihdlile! SiseAtive0¥uch! z{suﬁﬁﬁegosal m- or o-cresol,
%)\g/é\lccl ni a, canar%/@ avi pox)’, adeno Viruses eng-
nzol algg al pha viruses (Sindbis, VEE).

$2ebRs bptREBwaMtionacci nes, including 10 protein-based

vaccl nes, are al so enconpassed by this enbodinent. In

one afinthar enahodiment of gy presdnd rientien rilates tr a watiidnt protect an
sddb dg%m@toﬁn ﬁc@%fec@(;n $ﬂlﬁs£§e§%§lﬁn rt%ﬁ'étluo Prng’, eefhod includes the

vacci ne resent |nvent|on Oes 1ot
steir Pﬂ@fbﬂlalsms to g hmmlabthe.tehag of 1saat\mkcnf rievalapimg & $QN irfection, a

vac n%xlle 0 a{(&%ofsfﬁﬁ% ﬁf‘thgg ger%lrtn{ahg otn réllg F%:s?gvg gltcblggelr]].lb .6? Eeduce or prevent the
H@Nrin@ctiomor aalemwnwwmtm resuiungl frog the HOVehfebiiov ih Ul a@final.

prot & f entl e S20 be 15 ni st ered

i nit | a a%o é?ﬁj\ﬂ/iﬁ“ eﬂEm(vHréth t? dspehed teplicit an
admgerssﬁnpﬁict hmganahshmtdﬁe rekﬁ‘dsara&lwer&ns)anng%ﬁt@saﬁ@ Ndell¥mediated
the vaccine .or cq gs t|on of, the present invention,

e SEPORE R 2P A e, (e Aaatosiugiiles deiimieriss tp e animal a vaccne

G REPBLitibM 6L tHel FHBsent ARerlidn A9 WedtkiBbE h&HLin! ol"ﬁehﬁethééJ gf ffe! present
i n grder to boost the immune response. Alternative

pyRtion Pesirrentally celicib an anbgengpecifin eelpmediatd mm@ntrﬁamnse in an
fmahalpe adm nistered to the subject to prinme the i nmune
respaonse, 20 incl uding part|cularly a yeast - based
vacciliethsf 2 bave-cprbedigisats) e riardng andomprsitivonventindudd (1) a
RBnpBlifi cdfﬂkﬁ{égi(% ?aﬁ{ ye%&%ﬁiﬂet A Sy Bne o€m10r6|_?(f:\t7he gbove-described

non- east - bas acci ne conprising-a no
He¥tfagien protainse ailCH 0@} (2 anp onOdAMPECef the abwwaiisargpedi HCV fusion

pggéﬁé,t %ﬂi\b/g%;%bﬁbﬁmg&%&'ﬂg %epﬁaﬁﬁz dél{]ﬁrgrg%gfcrlg I lg}? can dnclude or

cohgist af @ phaomapentpely a«:oeptabie evipientner adfuvhity oS €3)t(a) an isolated

AR P R a0 BTt RS e
nioré ef theabovsr-ddscrirad HGW disstonCaomdink; aidfor ‘M) iSolaed demmdritic cells (e.g.,

e SR S T 0 550 5L ooy ne o

nidi€ ofSephVeRleRibeMHC VLS 6 dﬁ!@ienfseﬁidﬁir'('g Hde %ﬁb‘sﬁﬁ@xﬁ%mposed
uci ng the severlpy of the

and/or re
gF%Yé&é‘éedEf%S&P@mnﬁ Gl fugion peaterasef degaribed hestinhe
ability of a therapeutl c conposition of the present 30
i nvention, when adm nistered to an animal, to prevent
a di sease fromoccurring andllor to cure or to
al l evi ate di sease synptons, Signs or causes. As such,
to protect an aninmal froma
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di sease includes both preventing di sease occurrence
(prophyl actic treatnent or prophylactic vaccine) and
treating an animal that has a disease or that is
WORUedM#RAci ng initial synptons of 42 WO 2006POHN§2085/037499
PCTI US2005/ 037499 a di sease (therapeutic treatnment or
Rﬁr a%) e%ﬁ% ém acst pg) reéeﬁt Rt oﬁuﬁﬁrvacaﬁ@to? GbiP&kitih of the
anl 1° R LR RS acconp ed by eliciting an
indHeLHN Easr e&pﬁlﬂeﬂehﬂmnt ben Zanl achimllsiyredl wdacpietpeal that includes the

benefi ci al protective.
oGBS B P A Tore G rinf T REn SRR o BlsRion Bl any
conétitihdl vadcidel csn&)apéuitwnv eﬂoanampée @uchrmhemvatrcmem@n pemugnotherapy
response. The_ teen, " fer V. t 4.0 .
corReRRDNG oo MFHOE ) PFie Fiar RTAGIE BRifnRE rOfhiigen
@%easlﬁ% %}ﬁﬁbsﬁioﬁ eﬁféﬁ asurmmrmccameeemoaagan HGI6 ankigeh oag)ther viral
conditions in

vegmocammisec QU atske. dUFugeoSB ot jotrine? SR bbbt gt ond
1n§1¥13@ tb?{'ﬁ'ﬁ né 1BnifkAto YRk viradek (woéifid, cahity Cuv@oanhddlonmu‘sqs adeno-

e vacci nes of the present inve g

asa@mated siraweadalpls Virosea (Sindbisy VERY|  OBET Bipen, V&ﬁ?“é‘“tsr dpeluding
prg a%laa/ k/ﬁdgﬂl(f »ardi¥%o E&ﬁ:\éﬁlpgs‘%@d"by ﬂﬁ@&h&fﬁnﬁbﬂth ThiG¥e aspect, such a

er e 'ment, any of the vaccines, of the present £ th
conveivhaloncéise &ard/m:mesth@rl%lépttﬂ@aﬁ AL the REFSEAL iRYGRLLONS 3vgocine of te

Lation is fal valicifd R I
R i R RS yORRABER, @l Bl o R @ nove
HIOD Bisivini ratsin afethe iidveatiorain ¢rmfiuation vib 3 alaarmwuucaﬂy acceptable
i nf ecti han r RO tive @i b
cBofurat W SRS n\g/'%;d(ﬁé? B cﬁh g%sgﬁl 1{aftadlelcl)l(rz(gsf an be 1 % can v
adififnistepel hihaﬂwo 8 Emlijabtcepqnac ﬂmemmtme respensp of the subject against the
I-ﬁ%g(,b quﬁggg ) §1ﬂ§ %{;ﬁl)tgt & Yay %%10 L AF %08£°S§[L 5&5&? ﬁl%gént invention, and

or to any
pROBMAR |é39ea9tf-bds6tﬂ iadcithie adfsthe presgﬁnﬂeagm,aantu@eaqmmﬁr@m to the
edi cted infection status

s\g;{;@qg i oden beqst the Imppupg repRayse. eénalt‘ Kglg’i%é cJ] 111@61’ E&nposition of
tﬁéa]?r@éeﬂﬁ 1rﬁ§ntﬂﬁ%ﬁ'ﬂ@%ﬁﬁ§t@ﬂeﬁ o \tieesubjednionprithe ﬂed:mmmesponse
an

20 th hod
inwlusking muchﬂquy@fﬂggﬁ%;d?\@gqm oe\;ﬁfe 5{:?%??3 %veht@c}ﬁj gﬁd {8 conventional

I0 1{ L kinB"r 9$m§3§ﬁ109 I, ?aﬁ %oﬁ-?e@t—basé@ ¢lateink Gmmpﬁsmg a novel HCV
one synptomor clInica

f t at
M
l%l,e%} %aﬁg‘{h ?&toﬁ},(,%@&ﬁg}@%oﬁséjl sease resulting fromthe

ence of a primary di sease, gr evention %t he . i
di seThemetod of eseiofithe sherapguigs cog*ppg PIHPT VAggine o pﬁefe?t invention
we%gra te[h:/lgsr an *n?ﬁgl%% Gtse il Gn RARHE Kich| thi eRd énﬁiﬁal B prdtetasd from

OSItI on or vaccine of A
H(UV Grifedtion dr droandlsaasmndlti'ﬁmaoraﬂmpmngﬁrpmltmgh&cﬁ:p é—{(‘e\é infectign. As

%élfgf {hgnt%ﬂ@%t rp\é%av oxlnna &%éﬁ?e” retbrs t‘6'r¥c91c1ng t]ﬁe symptoms of the

or m ng of
cﬁs%ﬁéé" fld0éiig tHe@pcutehed @feth@ﬂlsdzahe apdpx @dﬁcmg @g@ﬁveggy of the disease.
R%&Tg%g%ﬁ% e EESI L dr It}? 15e%ﬁ? oWt bioﬂe present

I'C ce rennve
ihvARbA Wil aﬁﬁﬁmstéld@ to slob]ﬂhial mmpresemh dlwaﬁ ﬁogzmgumng and/or to

vehi cl'e and 30 antigen are | oaded i

e o Y A P TSP A fichy f of St o Afifhal from o

c{i&m&lﬁaﬁ ot prwéﬁtlﬁ ASRAN odcitvéiot (pi@lqhnh@ﬁeamemrom prpphylacuc
0 a patlent, or amnlsteredto&1 pat i ent by..an ¢

wiine)ng tasing ab pnimehihat hes A slispasg o that is experiencing ihitia é@rmptoms o

42
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43 WD 2006/ 044923 PCTI US2005/ 037499 Adm ni stration of
a vaccine or conposition, including a dendritic cell

| paded with the yeast vehicle and anti gen, a yeast
WO 2009/0448235| one, or a conposition conprising a 1%@%2005/037499

HCV fusion protein, alone or in conbination with a
a%e%éeﬁ?h%%&f@ﬁ@&m%ﬁ §1h§ tHJr@p%ﬁﬁkt. vaécﬂié? NiTh QRArticu®A, Potecting an
Sys nmucosa roximal to the location, of
anitvel from gedisesse is a@eong)hshgi liciting: amIuneTRIPORIeingpe agjmal by
r.out es t oh !
mél&ﬂmf 8&@%&? g# tsptr&?et g hdnb 1k3§pt ﬂRPWh?dE maf, Ie&Be Fhstances

e I'ng on e type of condition
addi;udmll}o [SepEess e(el g0 rreduceatrmb,lt oxh bloglgt 4y everestivg or hagfuh immune

the ta cell popul t| on 1
reSROTISEs di‘geo terr,; o Sﬁ%) ser pefers fo ar|1ync agﬁr? lﬂrg)m fhE gfn%{a';l] @€hith of an anima
ahd ficl@es 4 stateiwlen almmmn@dmsrares presgnt,cag, well as condltlons in which a

intraperitoneal adm nistratio

e e SEROI BTE RNBLE SHitHp AbEYY B AL b, but symptoms
afeHof f&t @fa@ifestad. admi ni stration, intraarterial 10
admnistration (e.qg. ntoacar tid arter

subclit s sHPSIMER, 3% Pfg’lelvé‘ﬁcmeﬁ PSR mv%/}%’f’n Ja.pdministered to

ah diliAchHen! a pehHldtos torahdiPiduals mnm &b infected with HCV. In
mnistration, intraarticular. admi nistration,

anmmmwme@m ay ofhe NRcsiniea of &b, PRosRh FIYERtiR o idginistered to an

8-?4?' drtola faHo asﬁ&{‘bﬁhdmdums rRBPhraadk risk 6f bﬁ@g uifested with HCV.
aur a Intr

oral , puI monary adm nj
Smdpndgmhlalsman @ichaie R@ﬂ?lh@tr@ rdengified 8§ fughar- q %tg’ﬁnfeﬁ‘i‘% than,
for 5} th ﬁ{)ﬁﬂa fﬁéﬁf 2868 OF ihdvitieds. OfSuch populations can be
nlsfr i on |nc ud€: I ntravenous,

defiﬁedalge amy smeh]e pagmmtfm almeangther pmbpgg@gmnﬁpy of the vaccines of the

I nt ranod d @8, of individual

present ven gf)ﬁ is ? | Cﬂﬂé)o llg{lﬂlﬂlﬂﬁ r%fa gﬂra%nll}g 85%1?51 of individuals,

rbgakd16 bt knovaun o prmlmad; pifevsibn statis pesusesptibiligyep beegnying infected

can_include intradermal, intranuscul ar,

Wi H ggerl toneal , i ntrapl eural, i ntrapul monary,

I ntr ayee Qpb‘él.ﬁcﬂlsb @lﬂrhaﬁtmsiescabed Indreinavleatadministered énal animal by

catheter rqutes. Aural . deli nc

thy apsdhod; of thenpresant Jayent ypr%fxéﬁ{)?g’n@iog & ngogéeéﬁésgﬁlgh orn include

A5G Ehe diQeds@ (L] teBilction b ai st dNE shnaptord edlr |clmmc§/1 o@nifestation

I ncl ude eye drops. Aerogsol i(l?l nhal at i og% q}l [ very %arydlsease

ofithrodiprase) colimaipgion af $hendiseRat REENHOP A8 ALFdatqn st

%\ %‘9 fr B62BRMufencet bf B pfifla§t disdase, Pe@dntion Nt the disease, and
cl. USA 189:11277-11281, 1992 which is

stlmulatlpm pBefiegton eplbimmuyty eginyt d15iserss- its entirety).

For e[)ﬁ@rm!f*s@n%in%lﬁﬁﬁ RaRadi tﬂ@rél%hve@y @0 APEMhos®ibn Wt vaccine of the

vacci ne o e Invention can be fornulated . into a E

mvzanpmstd armnnsall fraba@mm@tram@mmemn&é PERFPd ¢ v H’Q ogin vivo. Ex

S & ! t srep Gitide of the patient,

vivg ?cg%lwtr Ijgﬁ?% 13" ge e Sgﬁﬁg gﬁﬁ of ef}%g&l&tbgﬁ tep e of the patien

LR IFRCE and qui ds "'t hat can be
dualk @B ddhmistging hlezompusmqn afithej Qregpglémenhqn tha population of cells

evel o t of osa
enie e PR PR, g Fak Bl e EEh ot o yeas yahile and
Qﬁg&ﬁ&&dloﬁdw iatoathe aell,i amlr Iptunﬁmg theeo@lmjb dhe R@lephb The §herapeut1c

or capsul as wel.l as bei Qr 1 adnRR
GERROPIEER © &%B‘Gi“f‘g Invepiiony carnn%t 3t ?‘f %‘S’nlés}i ration fed 1o 2
;%a!i‘i@ﬁt 5Py RlblemeaseH adhhaTtRliby. are useful in the 30

reat ment of viral infections. Such routes include

bronchi al, intradennal, intranuscular, intranasal,
ot her inhal at ory, rect al , Subcut aneous, topical,
transdermal , vagi nal and uretBral routes. 44 WD
2006/ 044923 PCT/ US2005/ 037499
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In one enbodi nent of any of the above-identified

nmet hods, the vaccine is adm nistered to the
respiratory tract. |In another enbodi nent, the vaccine

WO 2006449231 stered by a parenteral route of PCT/US2005/037499

adm ni stration. In yet another enbodi nent, the vaccine

f ur t Medministationi fesvadeinel b torepdaitloh Sineltdi @r&ﬁd}ﬁﬁ:eo%n loaded with
t vehicle e ssing the fusion

WP S5 RetPa¥ BT bbb o Yol vt of Famostiphcseoprisge 8 nove

HCVVfugion aproteith @lodé rort i ecdhsinthiibh i veittC 8| darrie? racﬁ'ﬁo/g 8B RDAME present
east vehicle expressin

con aining the ?
‘Q’é’rFan’ é&%‘ﬁf%%é?%ﬁ%ﬂ apgfor prgimgh fokp Tocpiionoefethe targst site (e.g.,
ma‘ar b ﬁ\lﬁor)ﬁ nmsi%reﬁﬁfed SR &%&%ﬁé&aﬁo& G«kli bé Ewageﬁt WE@SEe of skill in

vehi cl e een additionally | oaded
e ertgdepending gm éhea%’p% of COQWHVTad'@l mqun@dm rifenieds e adtigen used,

#hd/ck RRIAREUET Bo Oﬁgegﬁh%? tisduB, Ffé@érﬁﬁrme?gﬂg 6f adxﬁlﬁfitrélt?o%%&?de, but

is adm nistereée prophy actic
98 Befr limitegd tp.onEvengHsadministiatiow rinfraparitongel eﬂthwtnatlm, intramuscular

afélg{ﬂugﬁa?lbﬁ aty Jhoﬁﬁl°taﬂ&%18t£alt1m? tra%g%gxlySt il on,  intraarterial
gsi L{l I've

vaccl ne or erapeuti c conp ron I n
adnmwisirafion oﬁcngr,l Bibs a snmndabdrendpsdaquanmt ahmmm:homa d@fsdermal

(i%i.lva’g,m Hlltrgﬁ"JLcﬁgélon hl? afhﬁ?l,lrjrla{s b{:ﬁ‘g}?&lohglst ;}nm?qua é% Olptraarucular

l)i--j

al

adomdsttatlom,, nmavdzﬂtmtulars amusﬂronofmﬁaﬂﬁtmacé £.NGefosdl), intracranial,
ti.on at the animal is

i o? (16 gra?cu %afuﬁ% IBF? ageom P'f’ jhiatipn, mpgegpation of a
oaﬁlnteh &md eliredt rinj Bc&ﬁ)nliﬁﬂol’kgnmé h Bdﬁaﬂﬁr@ﬂﬁl@fe@md I301.&&159015%&&131n1strat10n
parti cul a Such net hqds i nclude, fo

AT NI A S o T AR LR R AL

tlansdermal} iaMdl€d, inthndK] ol G REHAO tr@Arti A8, BS8rAMal0fnd intraspinal.
dn accordance with the present invention, a

di sea
Fa{fHeR)) dSliETTH e ppade Symgermal, Anterescelg injraperitageal, intrapleural,

iseRpaR s indhidnbld, BebcBRnéUdl, S0 <AREE gcv mﬁ_’x@ter routes. Aural
response I n an ani mal when adm ni st ere one or

deliyrsy opy include sar drops. cintranegal sishivesy caDdesdulecnnse \dmp,s or intraasal
it 6RRAMHAGnR e art (n:ﬁvél'& &R Ricud® E}r{ﬁ CARBY TAQBs P tﬁon) c(ljshvery can

treated. For exanple, In one € msnt asin
abﬁ ba porsersred usingingthedsoftandad lpﬂ@sadr(sees fov emmm Stxsbling etnl., Proc.
t ui val ent.s
AROAladL s, BOR A IO, 109 LR B A NS
ita@niinety3t Eorekatmiple, doonEosnticodonent, |am0mp35tlm ef eaceind of the invention

| 1P ast cells.per .dos r { adjusted
SRR, b, B8, 92505 B St
irhialagibre ddn%omﬁebahgeea@ralldélivex}yecaﬁfm(tlh(&bw}lds@.ﬂd 11qu1ds that can be
to abgut 1

i, nvent is fromabout. .1 x 10
s Eouedd g TR Seepe i 5 7oy Of ocpinl iy and since
c@rﬁpc&ﬂibﬁﬁ&i)m}zsﬁhhg? |yeast Ofehicite d@ﬁeliéeedsﬂg prepakddOforl Sraf H&Nery, for
abouyt ((, élOG ce to about 100 Y. U. (1
XY e’caél Taglftsp%rr WL e (3 @el aft)é’iemgr@gﬁ‘iﬂ%‘ﬁf m'iOnEqOGd’rnﬁgbevefage
pﬂﬂucts n()ﬁfei' foutte Sﬁadrmﬁlstrﬁli‘dnetﬁﬁ"ﬁ&iu&fe ﬁuc%sé‘i 1133%1139 afeQlséfR] in the
g’«} x 106, 1.2 x 106, 1. ). This range
i tma%ts%fs“@éﬁifsféwé% f SHED poarss 19@1@# bnqncbaﬂynw@eaﬁ% fntepmuscular,
m%'ﬁﬁasﬁ! fher MR RGtall shbeut @jge lcgfﬂ a?t\fé?n%ﬁ urethral
he vaccine is adm ni'stered ng t e yeasSt
rq}‘éﬁﬁi cle and antigen into dendrltl c cells, a preferred
singl e dose of a vaccine of the present i nvention is
from about 45 ; PA WD 2006/ 044923 PCT/ US2005/ 037499

44




10

15

20

25

30

0.5 x 106 to about 40 x 106 dendritic cells per

i ndi vi dual per adm nistration. Preferably, a single
WOER96044523f rom about 1 x 106 to about 20 x 106 MobidB7499

cell's per individual, and nore preferably froma ou(

1 x 106 to about 10 x 106 dendritic cells per '

i ndini duealembodinieah of Heayy af ¢hen @bovsrigentified methods, dghe vaccine is

adihin gergch gfthetrgéng{oﬁﬁtg& fn Sl‘ﬂélj € ﬁ{ﬁgeél@ &ieatra'éélﬁé is afmindstered by
prererre ose i's roma mcrogramx
a lpaten@reﬂnﬂbhteaom adunioistratio®. mid lyetgamother endiodimegnéinthe igegine further

f |
L LR RS ke TS50 e e
pﬂ()tdu@ﬁrcaﬁifer&h’d) dehdritic ks of hhdrophagesxexkivoand a&rhbrehoﬂiy dendritic cell

of an aninal. An .even nore d sin .
offaadoriaed foraRe Wona uEe iy Taue S Bt o Mg o
thé dhirh410 A Mne %E}iécﬁ&lolﬂis e?nbaitﬁnidnﬂ riesTdendkitit oglt anthebealy vehicle has

ht of an ani nal ven nore preferred sin
berguddbionally 19 Bing, PUEE. 6 e Srposty Do o 1 LB afed 25 8
thérapbitlcO PSR . A adiiRy taspect]l the 1vEEHB 1s Kdrhidieadd ad@dyrophylactic

weight of an animal. A particularly preferred single
velede. of an agent conprises between about 0.1 nilligram

X k'% BN fle n%@s@h‘tt ifvefidn! a8l @ﬂ@cﬁvg'ahﬁlﬂﬁﬁﬁhoﬁ)gﬁlﬁocol @.e.,

wei ght n ani if the an agent is delivere
a@mmming sAexdinsr o therapeuiicapdmpopifien an raadef&cvs élaa%e;)e cepnprises

s@' %Ibﬁ%gc%?a&&ﬁ%ﬁfs cﬁ %ng%"é@ S&nﬁﬁ%ﬁorpﬂa&t r@s’iﬂtrﬂl Gﬁ&ﬁﬁ&%ﬁ‘au immune

m crogram x Ki | ogran )t{
respmgbhn @h aaima rihatdias autiseaqem; @gélﬁpn,l csr e lﬁ\ﬂémé’él of confracting a

d@%#g 2{5 ?érfdéth P’g?eﬁa% e# g&; %g L aniRRPR! ote@cgd flo V\#}ﬁé ﬁﬁ@a% | Bffective

adm ni st er ed
dbgenpaieméters peanslke Agamm mdng methode stahdesd \im e axsrfome particular

d d
d}r.]?ge}efﬁ_re SGu lég%%}??\éé mg‘(&@F nfé)f e)éanépz?, tq%ma C}Q,g {)f{ égug‘qvgﬁa@s side effects
(16d1ttb>ﬁﬁiﬁ()%hd pl%@re&iiﬁﬁdr&égessa? obélsaﬁm m st ered from about
weeks to severa ars_after t
admi H aseprdpnasvith the é‘i‘?@e“é Y ERHOReR f‘gtagﬂ;? &'&pﬁ (5'?5% i isiasipse thatis
%’&Bﬁd&{ icltihg ¥RQmtigenipbdific ffuaealeeponse th an dddbalt Wh@knduhmstered

east cell equival ents_of siti.on
OB &y RS %:ms QYT 4 ftitab lsmgmegaﬂi § Dea Y Sresadig g 16 diseas

O?Qgﬁﬁltuﬂ{] SeﬁlQ téQt@&‘t For tekeﬁ?ﬂe,q}iedneaetﬁﬁoﬁﬁn@erd gidglef dob¢ @fna yeast

about nmont h t o about mont hs., 25 I n the,metho

veliele of tl@emsemrm‘eeml%ﬁ froppghoninks 181#9 abemd rsdb]éhty?’%s'; ceql equivalents
pgxo ﬂﬁ%bxﬁne@z@t &éghtb th8 iRl GRS damifRERR the icBRpssitiord In a

e, parttcularly to any nenber of the
pm‘emmmwmm ydastmeuaapar alose a3¢ nefcAdingied\ip weight of the organism.

alig_ d%‘gél‘%t é 8 e 85‘ 9 ggc{s’{ﬁa Sf:hé dﬁget fetenfiifentin Eﬁeﬁ&h ﬁbout 1

consuned or th
xpll06 tbmuulsﬁfl(ﬁ yepst(celllsqies dos(ae M;m; prefeeably, oimglegiose of a yeast vehlcle

[tll?fgqufgstel g{ggrgnu%rggs a 0‘%11 L (?9: fU‘s%Eﬁsﬁtto hﬂﬂt Y88 Y.U. (1 x 10°
ceBy) tﬂeﬁd?déqlf aﬁﬁer&@nth,&ncluﬂmgl alllc'jwmtﬁnm Besenip mcrements of 0.1 x 10°
par i cul ar er in e
cbfiisie ot 19t Bty L0 ol et oo R B8 SBhotyely yoed in
9org<é§§ﬁrdfla§y SR irRRidiflmitd) &ionkéysl mmm,tqtcect of a
dlegg%hfip, é}igéq%)ph%/slépgignlugpqud byt 125&115’ %;Jet )Ire%.stt ‘r,e%lélerre aﬁl& antlgen into

dendritic cells, a preferred single dose of a vaccine of the present invention is from about
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WO 2006/ 044923 PCT/ US2005/ 037499 | sol ated Fusi on
Proteins. Nucleic Acid Ml ecul es, and Cell s Anot her

i nent of the present i nvention includes
Woelg&%g?%g protein, conprising any of the |SOF§P@ 2005/037499

fusiop protein coéng)rlsm an HCV antigen(s) as

QR0 terbouhdl ilfh. dengriic Gells perdiadividyal; pes agmmistration. Preferably, a
shﬂgféeﬂusb K frérh %bélﬁ qlxafoteh sH4al S0 £ 16C4aiR fe?ly k&sin&gﬁﬁﬂl 34 more

a@g such Frotel ns, reconpi nant nuc
Iyl fecan alorwpk k 49590 abavt L@k d0adsndriticetisperdwtividnd.odi ng

such Wﬁ&ttﬁ%%cméwnﬂ}ﬁgé rudg g}/o(?eﬁ}l of @% 8%69631} kﬁq'%l{ 190'%h Al arrier, a

vectors, contaln or aré tran or e
préfeedssingle dossl i fromabowt Ol mmmgwn mﬂnlngmmrjrtanm abdut 10 milligram x

u reference to
HM& agiol chﬁg 3% p%ﬁP t’ e%nalngrrﬁalpo 318 ee % ﬁmglﬁél Br sagrﬁgentfﬁmpnses
hetnmn tabom 1i mmtogtiesx kildgrarh ® mgt &bopf 1)1 ﬁilngamfyulaldgmm body weight
in conf or mat i

Ogr ot e or f r a ? c{ @ﬁ@ﬁ ﬁﬁe Cﬁf 2D agent Epmprises Igetween about 5

rmpﬁxgtafm £ anbgtama and mha’z filligRfr0f Rildpranat B@Hydwaguto@ ah Bfimal. An
protein (including a

resent I t I, | S
S‘t’ﬂ Wéﬁ‘pPP “Eﬂapilqsa an; agent FraRprisese hetesporhoyt 19 gpiprogram x
1¢1b§raﬂ1a*tamadboﬁﬁ5 m@lgrain. € kilogriia! bBAP whRBNoS4PARRkL. t & particularly

mani_pul ati on) and can_ i nclude Purl fied
Ca

berl%a?%% single daseraf an pgenh comprisesbWeerAheyt 0.1 aaillisrinn 4 frilpgram™ and
abSuty REUEAMH PRI boWelﬁh’trBfIﬁt dnﬁﬁall i i Sﬁjgéeﬁ{j is dehvered by

proteins, for exanple. such i sol at ed
aprepQle dnothgepastiuiasly pfeéerwdu sigiglerdoe er@taﬂprﬁ chapridse bﬂiween about 0.1

mfbYobfahfA kildg sk e haPdvbut ﬁﬂnic?% H %IOF{/% ammal if
present I nvention Is produc reco nant ccoraél1
ﬂ!eoa&eWelS delivered parentasaint i on, the terms rmdl fication'

o %‘{)ﬁ SBkO8 Sﬁg?sr"b& 4 gﬁ?age{&?] 65&5‘@339%3 hre preferably adxnmlatered

parti y Wi t egar
whenlithe @ammsdsnmsata'gm theo attigen dwas rveined iodl as egededde mdvide an

B0 RS oL reB L AR RS Bl Py BBt rpramns
Bbhsmsl aguiss’ adsinisteesd fromr aboer 2t weeks 16 Gdeedral PearP@fiéri the original

ich .differs froma natuyal occuyrr,in ratein.o
%ﬁ?ﬁ“&%"‘t i fneone eph%&ﬁqto%a%:é\s%%pn séj&epal ?VSJ@ which éom about
154 10’ @b Bhoud)s 1107 geastiedll dquiaiehR oS atoﬁmﬁbﬁtﬁdiﬁﬁdﬂ 'kg'tﬂo&y weight of the
i C mai nt ai ns

occurr,in rote epti de, but the
ofgATRR ihAdEBiSH rSEoma oY Baeao et A fheh et e geiod of fom about
1 Aedntt Rl db¥ut@aaetitst Ng form Such 25 changes i nclude, but
are not limted to: changes in one or a few amno acid

si dendhamstiod of the prgaeat entiop, wosines A thsepspticompositions can be
adilsGid & S8MST ERARlingCng- vert@brﬁt’éu&ﬁﬁfjﬁ‘gmﬂﬁfysiooahy%eﬁl% of the

Vpr otein or pepfi de) inséertions and/or substitutions
eriehngfe slash Marapalige eluding yithsrt Bmitatinn, primptesy redenies| livestock and
d?rHQJnQ Eeﬂg‘ ﬂWestgﬂiﬂx?ﬂa e: Igﬂ'fnlngl@ ?cil %éoéb%&%m 41 brdd8e useful products
(%ﬁwslwh@ g1 weol qrodugidan) yIPanﬁmd magnmiadst Oypretestanglude humans, dogs,

S BB L i 30 ) R B

mfmﬂwér Acemtiiap toettie pmmnt maemnbn, the tesm b‘patmnt”loar éu}ojesu" red be used to

erties then ur al OCCUrring.
Rt <5 ot B o5 o s e i gF P cgpment
asadfeséribed @eeind or an ant agom st of a prot ei n.

Honol ogues can be produced using techni ques known in
the art for 47 WO 2006/ 0449¢3 PCT/ US2005/ 037499




t he production of proteins including, but not Iimted

to, direct nodifications to the isolated, naturally

occurring protein, direct protein synthesis, or
WOreaehi/f4#2at i ons to the nucleic acid sequence @6TALH2H03/037499

the protein using, for exanple, classic or reconbi nant
DNA t chnloues o effe a QOn1a rget ed

! ; efa A Moledi! ol E".ﬁ";?rotem and/or a
hO”DAﬁtﬂh’& @mbécﬁﬁseﬁte of ¢ pirtedeﬁlr ipentiororincludesr sofisadted Huotein,

comPHERRCETy R R s POl R e PR e e Whoried

hahY IA1% BSuddl iaThd S8RhSthvédtion Wﬁhﬁlﬁ:}em atm(hmbltsulmncodmg
protein or other conposition of th vention

5 amy t@rg@h prateins, jrecopbinagt ggglglﬁ aqlqll Iaﬁgc\g% ngmsmg ngc exc acid
sgcﬁﬁgﬁcgé %n&%h:fgq Sudh' ﬁ%ﬁﬂ{s LAY @Als &l véctett, inemﬁmgaﬁm]ltve&ors that

acl in length, or at |east about 25

1
cenaid 1 | ane henﬁgkqbpd/tmnsfgfrm;cbygb sagloiclele) agid; mgleg@qsdgr ﬁeﬁombmant

| east about 40 amno acids in Iength
ngﬁelgfmpéng)i ﬁfeE)out 50 am no acids in |ength, or

| easis alseditherétn, apaferancaidd do isolated mglﬁ oropolgpeppg%léq the present
about 100 ami e loga 1 2fmain,
10  inyention ?Rq\ﬁ% ﬁl‘fl lieﬁe%ﬁi : %fo{énls, %{{h gﬁ’{)teﬁg ofasly FR@Hknt] 2omain

or’ at about 150 am no
cosfoflfatiofiall itgpd), ordtorraﬂoﬁueaﬁtsudbpmtem75l\@w specifically gnnisolated

plé(?tglg: aQP%tgr %ég{?fﬁ}gs%%tgg%uaorg Qsaa(t: e %&‘ﬂiﬁ?g ég kﬁéﬂﬂﬁ@m peptide)
thR ek REPUEmSRA Atinis asturkd milied érfg,t fhat des Jeer gehiget to human

about 350 am nq R0
Ao B 1 Bl PR s
15 I?&dqudh I'Bten{seﬁ‘ﬂ% Eynthbhcagly pré@sed plotits, 5@Gxampleo A sugh, lisplated”
d@psn g;t rpﬂ%&@%};&ﬁﬁﬁég cﬁﬁl}len%gtg@i m %g?{laplérﬁgetd ri’rei*e%@%&m isolated
E}Q&Fﬁn ?Y t;ﬁ!e&?lgiﬁeﬁﬁ)ﬁm%ﬂo&cecﬁmcﬁﬁbﬂﬁm@s a’mdondmgtto th eresent
eng

a protein of the inventio

mmnnem,em hergls  Smodifisation) randi &ﬁ‘l@'fm’br 8?‘%% U&Fd interchangeably,

Yiehe 1d MHecbind 4oid @ e of
;@m@laﬁg ftﬁ?@?& 't%q’l'ie hﬁﬁﬂi@ﬁhojr_%/gm o1 tTher gaird A& equenc

20  proteins pr pdrtiens théreof (or qwbmctsiaquqep?ﬁS1 esgribedherefaxi num
|Slnéle lfgsfe Sgé Egrlé] ath@ t&_ OIBmbId Fﬁé‘ a4 uéeﬁ Qo i?hrféil't@ labréidin or peptlde which

a protein, funct |opal doqpl |
diffei8 frddh @Imglraim bqpuamgmr@emror lngplﬁdﬂ (ies AepremrototyRer gro]lwﬂd-type

or afuII n r Ot 8 but which
prateiy) bydnmxé F%ﬁ%ﬁg%?“é ecn Q%eegaJenlé}aggéu}xjfr%ndﬁorerng Sﬂﬁ%ﬁﬂ ut vs; ch
B&ﬁfaﬁfsftﬁﬁbési&pwmmtsﬁmmamer@ theonatprelly pecyiginng form. Suc
25 I@gggqrslltll o@peln ]Eglsxilljrd %OEE%‘H‘SF g) (¢ gss ino&l df o{’e%} fWino acid side chains;

&1 On prot el
QREINAR SRt Bt bivgnopacide lhicludmgedeﬂatmns (e gmauumcaterbggswn of the

Do e e 3 oA by 6 e o s
%P g’: §§Q AnBoNGuior Yekvdti2athins,4 inchidRdgl ButNELE ,ImEEQ foD methylation,

IDNO 12, SEQ I DNO, 14, SE D. NO 16 A
gl@b@ylllﬁon, Oph@qphmrbﬂ@h 3eety) Pféﬁneu Wy’ésg%}ﬂ%t}?&le SPWS{ Elgglnntatlon

LS ndld? aﬁ&gﬁg o?%lg@gs‘y phodpRatidyPindsitol 9iAvY Edﬁndilbgm can have either

30 8
urdance provi reirn, Since varjous HCV ro
signeedc elscreased,v\m subigtaotiallyi similpe PEOPETties |38 wn@ggqqt ¢ naturally

| nvent i ont§ al 310 L udg%omggy%&h&lﬁlg AZInR€ f @Sprotein or an

1St | ng essenti al | d\: or_ consi stin
Qﬁtag@sﬂuf:d glotema cliIoineﬂeg}we parebegmedidé W@qupﬁ ovglgn%gp art for
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descri bed herein. In accordance with the present

invention, an isolated nucleic acid nolecule is a
woreed/@ue23aci d nol ecul e that has been renoved PCwIUSRG0S/037499

natural mlieu (i.e., that has been subject to human

mani pul ation), its natuyral u bei
tng ARG 6 PR e R P ot et o ekt SRS T Rfftea
nalniFalfAbsbufting/SroRHC dired? prot&iall sHit@ekis, %@eﬁodtfwaumcmsthanudlgac acid
refl’ect the extent to vvhlchthe nucl ei ¢ ac Wzgn
sereRnce BReGAIng b ITPISE), USEiGt TF ROTERIE.GLESH 8t e HEP G eehniques
to%ﬁl@&rﬁ%ﬂ &%g&@aﬁﬁtagéﬁbé& e genome or an entire

romosone in which The nucleic acid nolecule is found .
in rEeuminimyn sizeoif atpeteimANdAT @ hamAosuRor dRgmentcyypther portion

thex%g# gpﬁle%rgs%ﬂtemvéﬂmh q?'ﬁtoﬁ? Ea}}é@i &l ﬁz@ﬁifﬁm&ﬁ't@ Gl tHeh@duisite

I NC des a gene 1S not a rrent of a chronbsone
biblogicali avtivity) sschsasshrvipgrae an bmngen@b peimmynege{eidn gifiasion protein or

Odl n i
mgﬂgf" (Zne (gtgchél' %u%@lﬁn o?%gll?a&%% ¥1 a[neze r\})g)gysz%sﬁa;f Qg?gé &hbodiment, 2
pfa&iwt&hd: yresemomneiltmn i éeastabmtc&mmn@ saidrein longth, spatdeastpbout 25

| L
aqglag |a§l:d§ 8 &E]é gbc}u? g(% ‘%81318 acﬁ% uféggtﬁ acg%?ﬁeﬁét gb&ﬂ 40 amino
adididh ‘Pefngthher @ TeaStlowtfS0 talinosaedls énteagth, cadtjleast ebait 7H awinejagcids in

legétlpggrsézlg%ﬁ ggoq? ﬁb H%El}g?aézli% llfllégfl%hhté)? 3}; %?1% lbgﬁtef&Sna%hg gids in
lefi U&n&%elﬁast ab&;@'lgd) aﬁlmmue@idyxﬁ lagil] ofat R:astl abouiaW5| angiho deids in

leggthmat(léasé a oué%% %’I‘ﬂﬁé Héjx{eg;ﬁe\()?t eggt a%mﬁ%i{ﬂ mmp’z\tléds in

leﬁ%ﬂh dof R ResY |a€out 206 'ﬂﬁ'iﬂo' bidsah @éfet, @r tab !baﬁtf‘b)bsmciﬂo amino acids in
leic acid nol ecul e and the ;}Erase

| i.d
1esgrquemteteaq§ ebew A0 yminer geids ip denghy oL gy Iraftc o i #50°amino acids in
leﬂgt%agro Li (&3 B8t 1506 énﬁ]btci&dsqn Eléﬂg% 'Ul?'a@ @ddkteaboﬁﬁﬁsot Alino acids in

ses can be use er changeabl y especi al |
lelngtshp ectt leass ahou fOP eimincnagids Wolleéﬁbbl qd sgrony 1 gRY iﬁ“&ﬂ‘al?ﬁtﬁeen 8

SO RS iE, PO AT RoBas ER 38 o BAIBl e I Roet of o

fera an i sol ated nuclei ¢
canbidationl ef priteinoér foktonp thesofitor ilqmgemm whole intggesderged, 9> 10,25,

t
;](B% {Ogag[nhjg}?rae? B9 i ﬁ'&%? ?Jcaggﬁy%'gﬁxcgl lil.mf? odnyﬂ{@ E@a%ﬁnum size of
snfdharprsxain i6 ytat fhe piosein baihetbdech poutidnetfe poaseid, hesturledomain, or a

| t |
%cé ? a%’gﬁ% |ro€ 35 Ch‘ nﬁ gftxerefof ngli g Ofd{ﬁén@g?ur aﬁmf)lﬁg Y&8ditional
sé‘&ulaﬂe'(@gValfdsﬁiﬁt[ﬁot&ﬁdeq%EndEWdﬂdesmﬁﬂ nucl ei ¢ acid

(rjne): :gélge?‘rsedlggpbcgmgrg%pg gc%logi?&glltg ﬁ:\s Iq?%%ﬁtt%xae% Bon m%l%ﬁé 88’ of the fusion |

pFROREdeséilRY heleih Flﬁtyciahbmmtﬁrswﬂcdﬁapahm betelsd presgnt invention
ef fect. Protein hono

ogues . 0.., proteins _.encoded.b
inplile dheseofpign lﬁ&?ﬁp%iﬁ}%ﬁg}s%aé@s%% ks %ailﬁs ety f(ﬁlsmtmé/ of, and
agﬁ{ lchid %‘i} dfee sé}ecﬁé&)ﬂr&h‘s odl, Fq B N SEQUID N6, [BEQ ID

uced usi ng a nunmber o met hods . 30 0
NeKBJSEQITD NQ: t?esmm(l%@é‘l RS Héizlé}r}ﬁ emé?@fﬁafp ’% § er fusion
Iy bl ait giveR lthk SAddn0g provided
oy SbRhosy T o2 dopdpy 57 ORI B B gt s SRS G
hemig mnbwrmamHﬁ&f prescin Sequenags pig v edl- ingpmnan (e gft-
t echpj ques | g u t :
o SRR AR ok W iy FLERILE commsn
cEhidNing Sesseintisitydof, (bc tcemklstlﬂg o\ 26QEL Mgszeguence encoding any of the
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mut agenesi s, chem cal treatnent of a nucleic acid

nol ecul e to induce nutations, restriction enzyme

cl eavage of a nucleic acid fragrrent ligation of
wonowsiod423 aci d fragnents, PCR anplification aR@T@52005/037499

nmut agenesi s of selected regions of -a nucleic acid

fusﬁq?ré g%?«%?? Q)qsgrlrlﬁ Ete}’(?f:eén g lj’-g‘léolr nuc ﬁlotg\b %?es@?ltxﬁl’v'&ﬁi%n agflisolated

a mxture of
bl RiCmbleddle G Amueleinl @k mmécldemﬁut hast besnrempeqdefpm its natural

Nucl ei ¢ _acj d nol ecul e hgnol ogues f 5 ih
mikiewiiq.ihat b3 beshsEves t e gm 1@61{11618 %SCI?%E%FEEEJW &H8 the
gehdife b BrbinBidnff intWich i GiuGlels z&t&mdlechlbys foyed fnipdtaiec 'As such,

aci d and/or by hybr| di zation w h
"igobatesttisiopmpet negessELYE reflect theAxiey JF(‘E‘W&‘(‘K%S g{lér%ga Elole&le *
be@ﬁ ﬁﬁ&ﬁé&r &g i d?&te@ e m&tmowmeedues A6t ihctude ameinticigeporndian an entire

I ncf ude

t t [ d.
cheomsoxiiegn WO heyiuaRe 36K TRIPRIE S STBATERTRE) AL PUaTERip acid
! tacldaasle utlh’\lﬁ wdhcl isnota
ol 1 A ety o
fragogauk af b mgroawmﬁmbmckuﬂeq sweh gerg 5}1 2 g]t'lé )reg
andrﬁe{glpgtlogrerg%mlas as clét&fa'ﬁfl%ﬁé %%a rb% b Qﬂﬁﬂoﬁaﬂ %eﬁiﬂ rtees @re naturally

Ily refers tq the d
foRbY SRt sk blebmosimied Al mi@tbda nmielc tagid PRlegye can &EP dpclude 2

sgae(éxlagg BP‘S%E g&g ﬁec%uﬁ LHian*( ?:J g étsthg ? drdfor YR @AE 6f BE sequence)

ecule, the 15
2RIMGREAudléd) adiés thaedd nﬁttrmrmhiangmtﬁhy quggt}yé@ug}e}cya quuence in

respect to a nucl ei ¢ aci | icDNA,
na oo SoREty CUEISEE oPUERa Bl L rRIEE ot
(d.& OMRNAYC 0P Pémeves %femmmmor RAe(:8. ,echﬂA) méMthpygh the
refers to a nuc|eic acid. m i ¥ g
phrases"nugleicrasid mplerds RGATLY Irefgrggﬁghclgu%%%lt can %é&] @:‘}Wb -
tﬂn{;]{)ﬂs% h‘ﬂﬂ&!&@ Q&M s%deﬁcé-" l'iﬂuﬁﬂﬁﬂ}a@ers rothe esequeneee pfinucleotides on the

isS a mnlstgred

nneleio mbldngcﬂ@cuhadg'qeéwg phiaseg cAp Persef éntf:rﬁﬁqrﬁaaéb? eSpe%ﬂllﬁwﬂh respect
t(i géﬁc 10 %&Htmc}{&‘&f e F)r a MEI&@ a¢i® séyfi¥nce/beitgéapatie oflencoding a protein

pl ca het er ol ogous sequence, which is
oeﬁahahloﬁebgotdm nked to the isolated nucleic acid

ol e u'f%ﬁﬁy,v\%d ﬁ\ e n’:lbﬁl'c%m%glte&ﬂé‘ oPthetfiesepr @sartion 1s produced

i nve capabl e of enabllng rec
@h@dbﬂbltmbixmnt)DM‘\h’ﬁcm&gm ife-Bs pelymerase phm,Fra @Egg }ﬂgcatmn;
I
cgg!npg? §{5 lél\g;?r{ﬁl:aﬂ gyr{theglts NHG Il CmfelchethSlEs1R maﬁ@ mndiglsiucleic aci

present 1 nvention. a{; ts and
HEIe&Ns a8a Ro@olofuRis Iﬂlel'ﬂﬂxf,l mludlag; ibult s dindted &y n@ glic vatjznts

mm” o imler oMt FARGTTo (S TR bGRe (A%e ek Thibea dele

e vector. The vector d
ﬁuﬁ’c@d Bink/of invBAl inOsuciDRAnanaet ihetr such oradifjcstipns pypvide the desire

otic, and preferably in th b
afisch, Brpieiphonglomiopfeoriioielns PO AERA hoid BUEBIOLAR have been
A TR P PR
used A mugﬂgp.ao@rlyo]ggeulg B@H&g@en@peb@lﬁrgtguc{:d 4 ;’;% T of methods
%IA r}‘é(ﬁﬁdsg Ckiflkd A the hif(se¥ Sof Sanphs Sambreok enfl), Molecular Clonzng A

Od8hbinant vectors are pr ef er abl lég g{ 1:n te. nucleic acid
que& Mnmcml, Gald [Spries &Erb?r Aaabsegwﬁ%&l e 858"3 TR ’bl )
erLed t Resefnel but not limited to,
%8’1’?’5? ﬁ%ﬁ] ﬁae)&p(fsﬁ%z Capéf%‘b"f%oﬁmq uding, bu n

ors a |l e of being expres
Slassid ﬁiil&fgatehlededhﬂg{ues: aid recgpbipagt DNA techniques, suclsl as s1te-d1rectcd
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k:~ WD 2006/ 044923 PCTI US2005/ 037499 1In a reconbi nant

nol écul e of the present invention, nucleic acid
nol ecul es are operatively linked to expression vectors

WOHP/Hid9A3ng regul at ory sequences such as tr aRSEISPAOSHBT499

control sequences, translation control sequences,
motagénesis,athemnizpl treafihdn® 6f 2 Aidkic &id &loldcH1e ¥ ﬁfdﬁéeymutatmns drestncnon

equ esthaﬁ are tible with the host cel
GRS 951 51 duslofy e SapBFptoliesion| o wickiq 6cid frsgments, PCR
im;bltﬂbuﬂl(ﬁﬁalﬂfor tnfiagBh R sele BV E Rt of b 'ﬂuﬂ@ﬁ;tabﬁ%e&“ence synthesis

? & nmol ecul es of the present I nvention
?fﬁ@}g 0Hes wixturgtrng hgstiar of wixtum grougs to Ypdd'he imisthse of nucleic

ddid RfbctRs QRE cBfnbiFBfiShs! ﬁl@l@ﬁlﬁ g\m:le &é %Jl@clu S @H&Qﬁu%? can be

The phrase ' Xgrgratlvel ers to
ﬁ‘?lf&?eélfﬁonaél Hixige of modifed mucleicasnidsr b}psqrcnmng)fw rtiod functmn of the

ﬁ@ﬁ&%@@deﬂﬁ the'HiEIBf 1d5aﬂ<g/§ l%}hlﬁlbnh ransﬁl ((ij-type gene.

expr essed en t rans ect
t r anddiRsebpant meleiq acné freal¢ontt) expréssing: ahfnsion @edtkin of the present

S n2 a8 nces, t hat
AHBROE f PRLBLEB0LE n G 158501 o HRRCH g ecoin
apf/ one anhyword fusion protéay dasmubedrﬂe;em apbmttvanytlnﬂcé@ﬂﬁﬁtrlbd@t b of any

ar e cont r
{0k fon ST SRR e SCRRR O i bl Brorsmioaath mocei
a@pﬂe'ndb@ﬂe(anni the&;eﬂeb&h@transﬁe'ewde AGBBughIHé pialdeS'nucleic acid molecule”

1ans cription,control se uences i nclude any

AR FoBs; B R OMDPEH TEIRE i molcehla: andafher Bhrase; Bvcleip acid
sequened pnaiahlyaefemrtdlmxgseq@exfcb 6f MicRREMs dntHEREIAR aci® molecule, the
nscription control sequences

table tr
4 B b e Beatep e oo esposte g akiny vl molecul,

of enuple®sHMd sdqsRB} be‘ﬁfg cdphile bE EModingANSHREL | ﬂf‘addltﬁ)ﬂu ﬁfé%hrase
Jo refer met hod by which an exogenous nucl el
EFGPIH mté%q(i@gle pngxanlygefe@sd@mqq}gm ac;ﬂm;p%plde apsrefively hnked toa

tx@ﬁécﬁﬁh@xﬁéonﬁ@f‘ sé@ﬁeﬂc@ Sﬁ.{ttc%q bk Elts&l ﬁt&&lah%eﬁﬂ_lﬁ ‘ttgriﬂy %I?Sﬁ "nucleic

transfognatlon can used 20 1 nter
agif anqlesple) Wn%#d@éﬁlﬁféwdmmm@lch termis used to

|r ﬁ{ gf& nt{eibrngﬂ@iﬁélr n{nﬁ% F Q&Hglh(%:lﬁeq ]]ﬂ G efeg ﬂlagnt grte)(léﬁg l\J)vh‘1e % is any

nyeeis acid sequenast ypishlina heiablogousl saquenc, &ﬂmﬁl is 6])65‘:11:619‘5' lﬁﬂtéd to the
s .used

t t { f
0 ey LB Y Y s S
cepablgaf @ud)hng a:¢oembmam:| misdudtion dhthe Iﬁlsﬁmqﬁbtgﬁll;l hisdwiich i éphble of

RFhE PSRRI 5‘““%‘“?%8@#@%30? 5l apeRng o thecPrRTegh yention.

Suchcd ‘ledte;r czimtonarrmmlhic dciddeti@icdsahat bfediob hALABY feiRd adJ acent to the
onbar dnent,

e

TR N VT IR -

oflONA[ pithed ﬁ::okalﬁ}f)tﬁﬁdrl cARarpstd, AdrefetaBFtin theShroddnt i@&tﬂ)ﬂ H?a virus
of recq g?go vector useful in a reconbi nant nuc

o%, & Rlesifle ¢ feermginank ectpise@nbe ppsdeit thenclpaing sequencing, and/or
othékﬁ@d’éhhﬁlﬂﬂﬂatﬁigrﬁ‘ néRES Mid niEdiles, MRCLAMbe E%hqﬂ%h\?ery of such

r econbj nant 0 nucleic acid sequence encoding a
mpleeyleifegr 3t B aDYA vepringprasiat vactop-based gaccineht Recombinant vectors

arD PRI uke"d i the ngesé}?@ bf dldRlc é&?d"mg%%tg%%? h§P &% beFeferred to

host ce in an a or ex VIivo
asQxipressien fv’%ﬂmrbri’refeﬁem tasbwbinaift veetorsndye wapablevoft telingvexptessed in a
SRR RE &ﬁgﬁ including, but not Iimted to, those
ase on al phaviruses, poxviruses, adenoviruses,
her pesvi r uses, Ient|V|ruseSSOadeno- 51
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WD 2006/ 044923 PCTI US2005/ 037499 associ ated vi ruses

and retroviruses. Particularly preferred viral vectors

are those based on adenoviruses and adeno-associ at ed
WO2006/4¢923 Viral vectors suitable for gene del PCEULS205{837499

wel | known in the art and can be selected by the

skill ed art'sa se.i.n the i t
oot PRl S R R BUEE 0 b s
ﬂbg&iwbﬁeﬁnkéd éb/bézgﬁ&bxgﬁ Hicoire cdontainingy , régBatSyc seapences such as
Edi ti on I ck an P Iern ASM Pre
tr@se’lptlogg'gg olpﬁqu@ggs, oflﬁ;gnéﬂ.[ ﬁeﬁ%etncés ?ﬁ%ﬁy\%ﬁ l?ép%gétfbﬂ and
othBC R0 f @shdaﬁdeﬁltnatbate rcﬁlfn SHIE mth&lhe thzekﬂ eclhast thate cprgrol the
to transfect wth ar |nant nuc [
expression jof gucleig aeﬂem?:‘fé@i %Bfé?ﬂﬂf giyex H’é‘r 33‘&’%?“ 2 Cf?@"’ma"t

mtona%ﬁlef AP the pfeEé}R‘ ShRatied irfude AbR{cO4di® drolécnizk u&t ngye opergtively
ani ma

insect, bacterial, fungal (i Jyeas "
linlesdi to dne asrTROTeFRIENTIFERR COTtFRk P SRocte e g “HRCHRH el ket
Ct@tjs to linki %g%@& canld‘ %Iecﬂ@ltJ) a thAasdi fpﬂ@ﬁ cHRRNN sequence in a manner

rans ec resses a usi on protel

of
sidhethpir gsemoletile emexprpsse b dreateated. G.coyERBIOIEL fFnsdnced or
th ion and is useful, for exanple, for
st B0 Efest 66

|gen specific T cell responses that are
i nd u'cadscrip;aoxacmb sequenges ayo suUerions Bt emtrplibe pritiadions elongation,

Y20 oSS VB hIAS By SRR b Qo 6! dnces e

I gen can such
thidsaaf @ﬁﬂrﬁlﬂtratrﬂffm‘uon alitiasion, SBclT4seprorodten wiagcas,qreraiarBRd Expressor

| ded.d i contro
sttt St futronpin pritt] RERELsE inglhid by HebQRpRRE contol

ha! @ caﬁQ’tnE)ﬁlamﬁi e hast Thke aéaakdmg/\km@e @mcl}jllmveu‘e@c r Apagety of
t e _engi neer i

ng 5005,.a tr u ca ?15{ 1§i
itebledFAnserintion f V@éé"tq“?}lﬁﬁscarrﬁg‘aﬁfntp present i nventl on.
The ReoRER5 (SALHBEA! RyeRBnCRE extinstiansfesiont igiseddo eefer to any

o> exg; ?hap;chtaﬁb e:gqgﬁll\lggl,s qgoﬁra:gécgf%xggf:@ﬁg{ e:,lr A r%%% ma&rp fucleic acid

Iﬁ(? a:%%gofnséﬁb% Y PeRpe Tlﬂewfnyp&aﬂsmnn&[f " can be used
pr OV‘I' ded by the NIH) were anRTgs eg to the

ﬂﬁyrcﬁmeahiy ovitfe the; prge mpdiophavlish o%laltttemrﬁse YK

1?16?4 g{\;ﬁrpcgf%xgleﬁ 2Rl 1fol ?c‘ufbg brfto nﬁ@bﬁiﬂ%@ﬂd @lfbh\‘xs %aé Ib@cteria and yeast,

g sequence el enents fused in franme fr

c@-lhtermm wslls (hﬁwmlglrwm@ andplatsesypiews, the O’maﬁﬁfg'é’%%tm" is
\%ﬁ% rﬁéc{] cﬂ%}{%eSEcQ th Qnel\g dikition)of teiﬂ@gen&%%l&ib@amds by

resistance to proteasona "
e gﬁl&d&tgmw cﬁ) plam and 1aessdma89 syrony008s; With1the dery "transfection.”

il L ennia afon, chemica
T}m’?é%rﬁ? ﬁ%}sgml%teglmnale ing %%%t e gﬂntecao, FrafifbtaBon, chemical

Intro oni ng
HoatrAdH N6E awspl particled bdﬁﬁaxdﬁent,o elbdtmpoudtionh mistoiacipn  lipofeotion,
pr ot ei n; % t he s uence ED to increase the

WWB% iﬂrfPCct}OP;?“ prqupgas P®yariant. 52 WO 2006/ 044923
PCT/ SiRA0%! §3é4binabicns aiefil ind rectusbin@y niggic@oidanolecule of the

f t f | ot
SR e -
$Ac16202%4 ¥Rasice eMARG!aG0Rbn 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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anti bodi es specific for HCV NS3 (Virostat) or HCV Core
protein (Anogen) were used for protein detection (See
Fig. 1A and Fig. 1B). 5 Exanple 2 The foll ow ng

woeeaighe3descri bes the engi neeri ng of G -5003PCaWS2005/037499
i nacti vat ed HCV NS3 yeast vaccine of the present

i nyenti.on e -5003 Sacchar omyce evi si ae S
BRI BB 0 TERHORS. Brraany Bvng Vi Fecusth A Ok bpeed on
addRsviRk&tat addmciegocia&a vq:ram;r Virabfectolasuitatikpfor gemecietivday are well

pronpt er, A 10549 e re |on of the t?en%)rre .
R A AR PrigyPRech Hy PRt mvention.
AN&e'fDﬁem%c@dmhl Jflcaﬁeﬂyvn%p%dt&s @ Q&Endb@ i) e leaiiler Bfw:chnology,"

product. The inactivated NS3 protein js’

Sesong Beison.d Ghokiaung Resterpal, dvavh Breste QARG D08 prsss 90,
tl’fe%ﬁ%tfewgvbj(:hth% &gte@h ieﬁrﬁ'r%ﬁnéé'm pol yprotein

ing I n pare t eses) (represented herein by SEQ
| D Sdeklp host)cellhio termsfivetritith 3/ropapbings qualsieracid meleeyle agcerding

R L

ax(}rmimalt insect, bacersaty finggal émqlm yqam)/cq},b I pg@@mg@iungrg, the host cell

1165.h S.heen [ I
is gmpmal oety H‘gk‘@m%aﬁg&g'[ ReE pr o%tst%% )?tg %clt'rg%stm teﬁt@s'éﬁ Bt bipresses a
ﬁﬁiﬁﬂrﬁa&h@lﬁ tl&fpréshﬁt mwmsssthm ellns vmpd:lﬁnd uﬂhedﬁxmples section

ster | ot a sis of sat es .
SRS e o =30zt E B € T ARBEH e BEEdncuces
bY@ weeiat ot @oﬁlptbsni‘tfﬁ\/oﬂ\ﬁig ;ﬁ'éfbﬁtasvml)m wedtkerueagcinésoor composmons

protein det See F| | A .an

alcioiaenintp N, Saiekn preiedie g B rrdien i i Ry ©
the G -5000 series truncat ed HCV El-E2 fUSI on protein
yeast vaccine of the present |nven(§| on.

S E2 .
Y Co: Bie DoVBEsRpesensh SRS o PYHRR FIGURosts q1jListation and are

nBtQIm! ANIRY SR WERESR of 2R BlaiBat s fused in frame from N
8term nus ( pol yprotei n nunbering in

parent heses) (represented herein by SEQID NGO 6): 1)
The sequence MADEAP to | fRahbles €Si stance to

pr ot easomal degradati on, amno acids 1 to 156 (192
Bxam@d1) of HCV protein El, 3) anmino acids 1 to 334

384 (1 )
am no a@‘%‘gf“é% 2 ﬁés%%b ?ﬁ% engrﬁﬁ na yd@gﬁ%@%@ﬁ“g@ Core
fisstdingmoteif yEt waecine ofithe pesderft inyemtione 30 f usi on protein

t
E)? p Pi@egaz EO@ k?%égrsﬁg%%ﬁc%%%wﬁy%n in@%ré? ?}étexgress a HCV NS3-
Coefubionpidteyundésthe conthl of the aom)lexfmd@clbiﬁ ptopedere€ UPY gFwo regions

oERCY Ena5e (ErBoRs) 154 03 ST KRSD0 R ST 2 D wee

lified gf‘lﬂilﬂﬁﬁﬁfﬂbﬁo gemetate thepraduet. EhgNEdEorefysion pdtein is a single
-500

TM. donmai n- usi
pBRRIR W Elet IYIDNHIRS SPABTcE RIETPEEHE P LR F IR 1R terminus
BEFDoRpRGh Ehﬂnﬁerﬁlgﬁh Peieﬁmmh)mwsmm Néréih by ISEQ ID NO:2): 1) the
foI "o sequence el enents arran]%
sequence MA%EAP to impart resistance to proteasomal degradatmn, 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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tandem in frame, fromN to Cterm nus (polyprotein

nunbering in parentheses) 5 (represented herein by

SEQ ID NGO 8): 1) The sequence MADEAP to i npart
WOr2086/@#223ce to prot eosomal degradation, 2) amPEG3/GEEIWIH3I7499

1 to 69 (1712 to 1780) of HCV protein NS4b, 3) am no

aci dsExbreksib® o2 b MEGERS3-00A b g:frotéiﬁ:\évd@ rc@hﬁﬁﬁdeWes’ém blot
107 am no acid region _correspon NS4b

HEhgs ololyeaes, frgmy &%&r-méucféshyatwagva&s*n%m% LT pMenoclonal
SRIBBAiB e SR ReH OV PIRVIR s Sor ATV 'C%gs %rgteﬂ{ @Hﬁgé‘n) were used for

cytopl asm ¢ _accunul ation in yeast pressi
pREeinsiechmu(See Higi bh apt Bigel B)- was confl rmed by Western
BiRini@nal ysis of lysates from copper-induced,

> ‘iﬁmm-;%]activat ed yeast (See Fig. 1D). Exanple 5 The
foll dherfgllwiagrpxeenIded@scrib@sthm engimdering ofGI-H0Qd; mm dwdciivated HCV

%&#géagév %ﬁ%%@%g&m‘g&%n(} 5005 yeast vehicles

G rerert e erein as’ TannogenTMIM expr essi ng
HCV Tie G100 Sascharompca geravising yas tengiheesed (6l expB5 an inactivated

iR RO pERAT R B RN oC iserp iRl RE buPr A

10 single apionesfnhe FKIVO Berpin@s(Fetbt@RC I HTY skainlSDNA waDpeivided by the

) Va5 B, e s h GFACF 6 PIHE: T Ragivatod N3 proteinis
£ pingle rpolypeptmb bith tﬁ@tﬂal&w@g @a%& e dleakeits! fsdiGnZrameédfom N- to C-

described in Exanple 1. the faoll ow ng studies

tesmingy éimwpaﬂanmm i marsgiheses) GeRteseated Hhegsin Jy SEQ ID
Robyut)ane %ﬁéﬂée WADE &P t6 @Parl R88fancel 8 pYdtbdsOmaINdbgtalation; and 2)

Vi vO assa detect induction of “antigen-specific

15 3nginpAcidyt é@d;ﬂ@? 3365 vk itke Bl |I%‘§3emoteas|q@|r@}anr€gote that the amino
dYTRERSY b&lypdplidd defight 16‘3'119,3 6&h |ch£%g<’l AbAA oMb lafhink in order

cyt ol ci né Secretion, and protection fromtunor
h%cﬂ@i@@lepwobﬂmp@h‘ﬂm hese studies, the follow ng

1o ARSI SOy Rt R B o

Ipsabdsefrnme sqppesiadurgd,y hm—unastwaanm GIGD0D Qosst.e x Mapsdesal antibodies

20 b IR Dot Mo 6, P bl (AT L. 1R mig 1,

Hanpl05-L: G -5005 yeast stral n expressing | ess than

50n NS3- Core .fusi o rotein per YU N .

508 Inovars sersepls daefibes Bh FnEngipRe ol i G300 series tuncated
H@vrmxmmbleh yro'fdﬁﬁydhgt WACdnNTI3h&Epresent invigition. prot ei n per
YU 4 yeast, strain e

appr 6@@? gfglt Ef' M%M@PHW Aiagle Relypeptdes iR tB? Sellavring spquence

25  eldhénts Hhed! inX i¥Re 2806/ Bl4R2 3 -BalinkdS200Y G3FpHRein” numbenng in
EL4- NS3; C57BL/6-derived EL4 | homa cells (H 2b
psrealieges) (ameaed berein 0 SEQUR NAGSDrEpereweRg MADEAP to impart

. resistance to proteasomal degradation, 2) amino acids 1 to 156 (192 to 347) of HCV protein
E1, 3) amino acids 1 to 334 (384-717) of HCV protein E2. 36 C-terminal hydrophobic

amino acids of E1 and 29 C-terminal hydrophobic amino acids of E2 were omitted from the

30 fusion protein to promote cytoplasmic accumulation in yeast.
Expression of the HCV E1/E2 fusion protein was confirmed by Western blot

analysis of lysates from copper-induced, heat-inactivated yeast (See Fig. 1C).
Example 4
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N A20- NS3: BALB/ c-derived A20 | ynphoma cells (H 2d)

stably transfected with DNA encoding HCV NS3. 5

P815- NS3: DBA/ 2-derived P815 | eukem a cells (H 2d)
WOo0edil4¢o28r ansfected with DNA encodi ng HCV NSBCT/AIS2005/037499

Reconbi nant vaccinia viruses (rVV) encoding

bet a- gal actosidase (rWlac), H V-1 r ) .
NS3 [hevigHezans srapnlesesesdien theepglessiing © Cisft6S5Hes hEomain-

dHtFEY NOM fudbe pdRELTdaRehibIe bPilte prsRéht iivierticn. Ot her wi se
I ndicated in a_particular 10 experi nment

Tlmiwbpram s S@Ekmlwem%mvsthﬁ é}ﬂoafﬂf&ﬁﬁﬁq“%%ga egenfparranged in

tai’l‘@é’ﬁﬁ #réth eﬂ’t ed @Hél‘ﬁ}ﬁtﬂnﬁ%w&elﬁnnﬁnwﬁ@ i Pashiheses)
wWith 5 YU (50 ml1ion -5005 or d-5003 and were

5  (representpd bewginsls SEQ é) t19 The jsequengeaYIADEAS o igpart resistance to
profoSEikl g@éxhd%gﬁn%%gﬁandsppﬁ' e?d(lﬁfzof@ 178 &rmvlﬁotewﬂb 3)

prepare t1ssue ulture ne
ammprabﬂsrdﬁf ¢al 261 (1883@@/&9mwfﬂ%pmt%w&bfét1&i7 agHng acid region

serum capt
oiipeonine o SR e, HFE- o T 78, (TEL RP I B67) R ol multipe
meMbeiné bAsing doinkink wes dumtthd td@roraote pr}eplawe gcq‘utrmlatlon in yeast.

10 gtn%/ i aI l %g 8%/%! %ﬁi\( sg r lloé\év g@%g%%?&w&ﬁﬁ Western blot analysis

oﬁ]@%sfﬂcﬁﬂco@bﬂiﬂdﬁded E&saﬁgmvm peastiBeedligd Do ev aI uat e
mnine responses i nduced by admnistration of G -5005
Example Ac) uded | ynphocyte proliferation as assessed by
3H iy renevig dxaepleplsdibedion-cinicat pletinadobegy studies in mice using

cytotoxicity assa e 51Cr - | abel ed 20
theekiF 3005y etEk YOIk Gl TEFIRLY FORFHRE ScLRBPBT ™ Qqeresditg HCV
15 ait Lse%ir&ﬂmgéx@éﬁytsuﬂ% chal l enge. (a) G -5005 induces

fic |ynphocyt Liferati
or ol GBo soneins of SraEreo o1 Sevh (VDb e oPRaRL Refdhs ATE) oat

h?{‘n bgen §8,9§' &ﬁ&rﬁ Qith Wﬁ@st ‘éﬁ?r@ssioﬁ] | ashid exvBifl)a fusibn protein of

| ion) heat-inactivated
thGaE@GSCVy@aQWpQ:& ﬂ@ve W63 ¢ éorgtesmearoﬁac B pplsr g control of the

t/c%pg)g -ﬁdﬁﬁ%ﬁeze ﬁ% '.I]9'NO §P|a§ QBscriBbd & Example 1. In

al ne he flna |nnun|zat|on

20 thmdolmm estu:hadsl @ﬁi’ﬁpéﬁw s(Ho'?h)s anérBALchBau (528 mige \yerg gnjected

ST e TR oy SR s o

aﬁ@gémsmoaﬁon Wﬂ@h&mdlbug G-H€500$\lssr)ereoremnlvye¢orleclu<img lymphocyte

e S n d

Pf‘ﬁ{%?ﬁ' @eﬁl'ﬁ?:%r“‘b %\??t )Hm W% gﬁgf%&%g%ﬁj ddn'agpreteﬁicﬂl ﬂ@l‘h tumor
cEallehgd. €To ppert s Stﬁdxe@tﬂefollmphgwasbmahs ¢ec11dme€5nx11@c_qmbmant
mce_that were 30, i ectted with 5 YU d-5005 were

25 VBPEEBYS %’?G‘Pﬁ%{}efﬁit%?%% of 96-wel | U bottoned
t55¢3-5003 HOVENSS piloGn-6:pidsif Peasebttaid. v&l-3003 ampresses full-length
stimulated in vitro with:, nothin
© 1 ealNSa HEwhich 415 oty Spmain gt Toph e TR SRS heigt gptation.
ELA- Eﬁ%obé% Q05008 kéast aln 8re§§ﬂ g DS O n® BICV-NS3-Core fusion

pfu/well) or rvwW-Core (400,000 ptd/well). 3HTdR was

addenrommnayY@ and 55 WD 2006/ 044923

PGT/ 5 Yol stRliRb:§esViRE BpriafimaRlyesholl HOWNS3-Core
30 thergg‘%?g?/ﬁ%éeggﬁ s}ieargz exp)r&éessse% %ﬂg t he a’ﬁ?r age CPM

S. D. fifsom proteiplpec¥Ue sanpl es. The results presented in

Fi g ta 7ea08ral i RREnAEY U460 ag! FICV-NS3-

I y?rpﬁ'ﬁc p g\ﬁpr ofg(? %Igto%aﬁﬂqg:&b‘f%&nﬁﬁp y ¢

Core fusion protein per YU
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(b) G -5005 induces antigen-specific cytotoxic

ef fector cell responses: 5 01 -5005 i nduces cytotoxic

effector cells that kill tunor cells stably expressing
WORONS/044883 Fig. 3 shows that inmmunization w thPGTASRS/037499

i nduces cytotoxic effector cells that can kill HCV

P LBV 6 ey v P 8 2D PP hofiBed it

we el Abidading HEVENS3005 were placed in individual 10
well's of ei tﬁ

o6 AZOTNSH (PALRIcrrie AZa. ypphepe sHig, i) bl raithedted with
EL?D}E@%&H& %%fgggl ICgl fl\g:: glt ates at 6 x 106/ wel |
( IV%SIS-NSSG 2-devived P83 }g_;}(enyay{ﬂj ((%ﬁggglggltra%sgﬁ?ed)mth DNA

GI 588%1{%1@? ig. 30 ; with nothing, 1 YU flask

1 YUt ask G -5005 (Fl . SB%; ot vvié_gﬁplx —
105 Rekcoshibimbuit vaecitdih arusss (PAK)-eRes! tsjosidasg ac),
cel | “V?’%i &SR (YEVAC ok®) proteins.
expa(iacf’e(ﬁ égj gg‘&\l&% @}%Ngﬁgﬂggﬁ the( presen)clgoof
10% T-stimas a source of T cell ors,
t he Innite spidi¢sttbat@re deseibed bplowpgndginl 998? lseét‘il ad%ivf‘l ém"“lar

Lt f o
I IR S Wit loc gt o v
uﬂc&d@ﬁb&kaﬁe@ﬁ& ared Weeldis basisgiidnd Y& (Gmilljog) G500 o @-3003 an

vsft@%eqagggwgtég{ept geﬁera{’ig %-Lﬁ l*@é&ﬁimors 1c2R c81E Buspbhsamb ooled from

Y ORs tart of the P/'S culturs S 10%
R dr6uh, WRS prleparediieRPEIL- &t B@S@G‘ﬂage predivgy, @ppplpmented wi 0

ercent cifi 1 | ed
hggépagp%ecg? © ﬁssieémhglﬂg{utan?n t El?de@ﬁh& ?oeﬁﬁiﬁl were
sﬁfg&@é& pd vﬁloahﬁﬁulati?mr avs) cemhfmtm netﬂumgcbntb &G antlgen-Speclﬁc

| | o f 3
(misaisaVY YSS andR T -GE 28y ek Tpr ey o500
!aﬂ ﬁQE%}f ?ﬁ% tﬁaﬂéﬁﬂ%%@@eteﬁnﬂdl@sd mvahpteammtme r¢sponses induced

r

G - 5005 iy
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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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the results presented in Fig. 7 show dose-dependent killing on syngeneic tumor cell targets

infected with either r'VV-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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More than 300 m ce have been injected with

heat -Thegresencatof dIG VNG andeGare-specifict sapms yiibadiah prodeced in rabbits
98 red eV B $5/e1dRE With PBS or with 1, 10 or 100 YU of the GI-5005

Tarmogen™ were qualitatively evaluated by Western blot analysis to gain a better

30 understanding of the humoral antibody responses induced against the heterologous protein

contained in this Tarmogen™. No HCV-specific antibodies were observed in sera obtained
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have been observed at the injection site, with the
exception of mld to noderate skin reactivity noted
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t
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ogy 974 . Koretz et al.
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Gross sa?atlstf glss% mentz fx(olggﬁ Cgﬂﬁ:% ]aﬁé’ %ALB/c mice injected with GI-

5000 Tarmogen™ series products and prototypes showed no treatment-related deaths and

mild to moderate hair loss and inflammation with occasional ulceration consistent with
delayed-type hypersensitivity at the site of injection in approximately 5% of animals.
Injection site reactivity was limited to C57BL/6 mice that are typically more sensitive to
skin trauma and may have been secondary to. grooming behaviors resulting from group

housing conditions. No other gross clinical abnormalities or adverse reactions were

observed.
Table 5. Summary of safety studies performed with GI-5005 Tarmogen™s and
prototypes

Study type Species | Conclusions

tested
Safety assessments | Mice More than 300 mice have been injected with heat-inactivated
intact yeast via the subcutaneous route. No adverse effects
have been observed at the injection site, with the exception of
mild to moderate skin reactivity noted in approximately 5%
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The vaccine of aimi1, wherein the HCV Core sequence
has bwaile eqrfoasnembodidents of theiplesedinvérgion i vecbean dcbcnbed in detail, it
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claims.
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9. The vaccine of Caim1, wherein the fusion protein
consists essentially of SEQID NO 2. 25 10. A vaccine
WO HA$P44833ng: a) a yeast vehicle; and b) an HCWPALES2005/037499
rotein that is reconbinantly expressed by the yeast
a i5:HCV f usi on protein conprising a
full-kengt | hactivat.ed HCV NS3' protein. 30 11. The
vacci %'e of‘kl&%cf%cf@?nmrei n the HCV NS3 protein
conprises & matyaist 0¢hiclé; s,@Si due 1165 of the HCV
pol yproteiri se uiﬂﬁz, with respect to SEQ I D NO 20,
that resul®s i A% fusion prete aty 1 gecombinentlyy éxptessed by the yeast
5 acti vwehiclgfthd BREW Rl Hrot 044923 .
PCT/ US2005/ 037499 12. ﬁ’?heg’ﬁx‘iéfg%‘gl A ReriigRn of an HCV NS3
wher el?rﬂteii%‘?émgﬁ\ﬂ Rigisash p gpwien of isHCVkee saperices N
termanus tetA&iR M8 ac n sented by SEQ
D NOQ& ( I\/ADEAP%. 13’ a@r‘ﬁgd‘\‘@eg%# E%%F@%ﬁe FioEgse Iapks the patalytic
PRATR pisa Bl Y INS3mentedsst s essential |y of SEQ I D
NO 4.3.5 14pe AadttfertS.; i.Sing: east vehicle;
10 %nd gé?san_ H&\( fg%icdg gﬁaﬁfr}] ogelhﬁref'q’]glF }R%V ?@g é’ﬁ%ﬁ‘iﬁﬁ?ﬂsws essentially
e oyl JeUSTS fotmng et bl NG 8hming i of i
a _tIr%lkJncatgi% e?—%\l} %5&5(%?:2?0%9%@1' eSPIF & JER &P NO:30).
d ai th 14, Teaceine of Gleirh 1 Lwkakia the HMroBhotE gtt@gn[}m}l sequence of the

LTSS ntially of amno acids 1 to 156 o
El (ggilgﬁu%ﬁdze%l% to 347, with respect to SEQ ID

NO20P. 16ThelveeciuaofClain 8f widréth e HGV RS i i
consi sts esse nsiélhﬁz}lnf:é;gogf 18ts essentially

15 of m%aatc{edd P&E%/HS(E%&%% glﬁg pithe @Ql—kepg:b HG\bQere38quence (pdsitions 2 to

am no acl

140, twith reseeictd SEQ IBB@:28% | D NGO 20). 17. The vaccine of
G aimi14, wherein the truncated HCV El protein is

i nk&d at Th9 YACCIRg iyl Lsvhersin the HGN Goresseiqubnaeini dBeeappended

taiapmeswmnbyci&?guiaaamnga AP). 18. The vaccine
of aim14, wherein the fusion protein consists

esseftti al Tli? vgecineg§lpim hNoyhereipthe HEV Goreaequefi€® has been appended

20  tociBEpad b Beino3bidd Lo RBLG 1 R T f usion
protein thato ils_ ? cg%b?f\ggﬁt(ﬁﬁgx%?gg?é&%%-Wast
vehi &l e, Theevapsine ¢fiClaiom Lpwhereinnthe HOW NS3 Bibtédse is linked at its N-

tebhAOS IRADLARS 1A g@du&xcg %p%s%qtegll%/ SE&I% 9\1(95 %IE/I%]EAP).

9. The vaccine of Claim 1, wherein the fusion protein consists essentially of
SEQ ID NO:2.
25 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,
30 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.
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25 20. The vaccine of Caim19, wherein the

t ransnenbr ane domai n-del eted HCV NS4b protein
WOQo063048923 essentially of amino acids 1 to 69 ®ETHS05/037499

NS4b (positions 1712 to 1780 with respect to SEQ ID

NO 20) linked to no S of I;CVI\{%Q _
(post%io el"@%‘émt q’ﬁ? %‘5%&‘5%8 ng'@sfﬁ datits N
NP0 th@QmmEBSld\é&ﬁ@hdéQeﬁése@e@bﬁSEQ IDWEH Q]\/D\DE}QEP)
transnmenbr ane domal n- del et ed Qﬁgr ot ei tially of
| i nkEd atThergeeing af e 404 whereig t‘%&‘ﬁ‘B"&’E‘? §8ﬂ%sé%%séen 2ty
? nhageat ed by SEQ ID NO 9 (MADEAP). 22. The vaccine
of- Carm 19, wherein the fusion protein consists

esseht.i aIAyaQﬁne COEOISIENG, 8. 76 kF WD 2006/ 044923

PCT/ US2003/ 037439 . %@cle%ngacm ne conprising: a) a
yeast vehl cle; é fusion protein that

][ econbi nab)t Iy ae)diﬁ?\ésfgw prpteinibatyis sepombinapils: p}g)resgwlegmyeast
plrjzlt g‘? ¢ S}tl g Vc&ggﬁ &#é’l‘l? f:&pﬁﬁékﬂ%d EI‘%%BQ? kX €9 Potein fused to a

eng protein fused
t o atrbntated FENER ptd@din E2 pr otein. 24. The vaccine of

|C! ﬁlké 23, a'{ﬁg]?éc%% OEQ%H%IS ix%h% Bhe HEaM 5124 1 %tl | BreinSconsists

e am no aci equence
cERAAyTagndyciEHQol 136 NOHT Y KARsiEpns LE. to 43, wgb geispast to SEQ
of Claim 23, wherein the fusion protein consists
BN} al Iy of SEQ ID NO 12. 10 26. A vacci ne

conmpipSi NBhe dccireWFaCThimy &4)ivitleesin trednincatad H@(/E?L[Sf)f@m consists
rotein that is reco €SS
Sunhbmot e wiy PRI by BBURRFFE BBy seo
lgq?b de pr ot ei Rbfuseddto an HCV EI protein with
el eted transnenbrane donain
_wi t hldel eTbejvaceing SHEHIR éﬁeWIEFG‘F tru§9a egﬁgv\/}gtgﬁoﬂzm 1s§mked at
i nls toe 51%6 ahla%eciu%u%%gr@s@nkm S?EQQmevquEAP)

consists essenti al Cé posi tions
#ig1

Cor e 1Br ot &he1vggstngiofi 1, wgerpingthe \fh’sﬂcﬁl P’f@’é?ﬂ’e%‘{m’jlggvs E??Hy of

Wé 28. The vaccine of Caim 26, wherein the
protein with deleted 20 transnenbrane domain

consilt s Asweciné edoiprisf: positi ons | to 156 of HCV El

protein osition 347, with respect to SEQID
NO 20) . g)o Th%y%agti‘&e?jﬁge of Claim 26, wherein, the

E2 protei B)Wtin HéJVeﬂxe:dn pmtammmemmblmﬂmeﬁpﬁﬁﬁé |b¥tﬂ§s‘3 yeast

EoS SR bl TS5 o PR e v

NS4b protein.
20. The vaccine of Claim 19, wherein the transmembrane domain-deleted HCV

S

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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25 30. The vaccine of Claim 26, wherein the truncated

HCV Core protein is linked at its Ntermnus to the
WOHI0sBHA% d sequence represented by SEQ | D NOHCT/US2005/037499

(MADEAP) . 31. The VaCCI ne of C aim 26, wherein the

fu3| 29 pr Qt &l 8, Q) essenti ally of SEQ ID NO 14.
vacci ne conp 30 a) a yeast vehicle; and
b) an HCVaf usmyeaptrvahwlenandhat i's recorrbi nant |y

expressed, py th . vehi.cl.e .the u5|
o ot o - cBhror 31 HgV ARAPORED Y Lk o Sl S by gho yeas
77 el 616 5th© HIEY 2 siB ot dh2 Oty riddh 4Ol 1-1¢dGth HSWK:ompmtm fused to

5| acke RRRHOE BT PR gLl S eACY I,

G ai 32, TWORcEin® of ORiniiEY, vNﬁSelﬂﬂﬁtf@lﬂ-[bnglﬁmvt}bre protein is linked
essentially of positions 1 to 631 of

af BoNrtergpus to gheaniine acghsequenice FrPFesEethy YRR E%&ng $H(MADEAP).

NO 205,  Gnibgicsic v ICM8mSS, wheredt the Fadidd ?etehlé&smsteesenuauy of
res&?ct to SEQ I D NO 20 has been substituted with

N©:12.0 i nactivate the protease. 34. The vaccine

10 ©of Chg %2‘, g@e o.slﬁtlge HCV NS4a protein consists

essentlal ns 1 to 54 of the HCV NS4a
protein (pb3| tamst\@ﬁslet@l%gl with respect to SEQID

NG 20018 35 arl ey AGGh Bfuh ok B Mhckbinghy Sbedbi By e youst

HCV NS4b n consi s essenti t1ons
to 69/eh1t:1e1—mv }Rlsams(qnqgwtcmmmpmmamn@ma quie protem fused to

PG R, N e U3 oBE B T HCTE provn

respect
15 to SE@hdeRté@a&Qhem&&xedﬂn&umacci ne of O aim 32,

wher ¢ rotein.is.linked at, 15, . :
t erni Hg e yRReing f r?g d“’}}g{f ngPca defgéé‘gt(gl- © B§°te§|]:'&°nsms
és&nh@ﬁoﬁ PREBAPY to 340 offHEVVGES iphetein (pdSitivns 3@ 140yhveitletespect to
t he f%m on protein consists essentially of SEQ ID

* A vaccine conprising: a) a yeast vehicle;

and 28 b) TRE JA6dnd WS OBinp 8} Gilerdidlahe IHCV EED podtaianivitly deleted
expressed by the yeast vehi cl e, t.he

20 tpnsmembrane fomRis sRFsiaR sxepiinlisaf ppytiensnl L factid FoHGY Fdyprotin
@&g o195 & 547, Wﬂﬂ bé%tfo"ﬂii&ﬁﬁﬂ()@ﬂ?tel n contains an

ctivating deletion of erm nus. 39. The
vacciXe offhelwiceingaf Glaist S6n wheeeinthe NEHR B prepig with deleted

glglelle Iﬁ%ﬁg %?181?%1 QAnls%tZ 2%§en9511y1 of oépife}%sog gk'@é4h§5ﬁCV E2 protein
(na3iBa)s.384 6o 7IMhwith zaspichte SHQ m’mﬂ@s wherein the HCV
25 NS5b 3o ot eIlhe vgc%ﬂ%' o?tC?an%SZ%,e %&1@111' 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:

LXJ’J:D

o,

30 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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of positions | to 539 of HCV NS5b (positions 2421 to
2959, with respect to SEQID NO 20). 41. The vaccine

woebod@aizm 38, wherein the HCV NS5a protein i spbrmissdsadra99

its N 30 termnus to the am no acid sequence

represented b ID NO 9 (MADEAP). 42. The v j

S, “ipremdn BB APARE S Bl ated grS MAHCY Nsdb lacks
esse &hﬁH behe dSES! D NO 18. 78 $. V\D20061044923
PCT/ U82005/ 037499 43. The vaccine_of any one

Cl ai 3 1 The wecingpkFleio 32.erersip edicys Adforeteis corlfa%r gjentially
gh&’sﬁtﬁmg 1k Gﬂn&ﬁiCY 'i%sf({a&ﬁt{o% 16897 181647 Gkt irkipEot SBQIIB INO:20),

he vaccine o wherei n’the i nduci b

whemirthe serins aChdijtion4565 Witk respast iorfEQID Ny20 s begn sgbgqtrp;gd with
atﬂ&%“a tolxr}agﬁma?ef&r rl; the, vaccine further 5 conprises a
il

Where&i n the dendritic cell has been _
| oadadl i nTheetiheb&Chim 92, trthetehethe PEYSNS4eaeprovteineconsists essentially

O RO A 2054 i B ICRP RS frBE i (pRkifdh 635 oD, Flellpechliero sEQD

NOapy i sing at | east one bi ol ogical response nodi fier.

fgs pgggev C‘%fa?:&g? Ef aamig% g&egghtga ﬁ@oﬁgﬁé}o eln o&n??ljs essentially

oggaﬁﬁoﬁislma 69%or HEVCNS 4tk {pbsitions 1rm|r mgeo \mtli4 repperdt to SEQ 1D NO:20)
erivative, ecul.e dr
e s o B BeieS RN BT PR o Bfoc Ly BUpBEg to SEQ

2r is selected fromthe group consisting of:
antl- [LA-4, anti-CD137, anti-CD28 Iz CD40, . .. .
al enBbzunBbe vasshe ok (laim ggﬁ Eﬁsp ﬁéﬁ)&’”ﬂﬂt‘? ligksg gt its N-
t@r%lhusr’t)ptﬂe’anﬁﬂ; é.cldD Q‘qﬁénce éﬁi‘e‘sen%}ﬂy%EQlﬁD ROX¥P31AbBAR).NY

i m qui nod
g Can @V ocy’tfhe mmmf é“éemc% Fihgroinsthe fepof PrAiny caoplsfs essentially of

@m@ sargrarmstl m Toll-like receptor (TLR)-7
agoni sts, "and TLR- 9 agonists. 49. Use of the vaccine
of aBg. ona wabeif® eomwisingt o 48 in a fornulation for
protecting, an a”'aEPJehﬁ%%{hSt HCV i nfection. 20 50. Use

of the vakti ne® 84 ohe of Cains 1 to 48 in a

for rruI ati b)n f oan HDVcﬁzsnom groteim thah isi igeombipangly feikpressed by the yeast
cel I - ne respons HCV
o1 | BBk U R i8R ARGk y sl an

a f 0|N85|b<’:}Ird)t@iii {wéreinr th@ NSy protein porsainnan mgetivating éelsteonmf NS5b
condition, 52. Use of the vaccine of any one of Cains

1 to GBMRYS formulation for 25 i muni zi ng a

popul3at i OMhe¥adei@ior Cihial38, Wierdin the HOV N3Sa pruteiny consists essentially

O s SN s BB Sl S RSP0 B RN,
popul gt i oKetadchidiof Ctinal3s, wikadin ee@ICWVINSSH @ebteth tonstd\éssentially
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

SEQID NO:18.
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54. A nmethod to protect an animal against hepatitis C
[ infection, conprising admnistering to an
Wgﬁﬁd@ﬁ“m has been infected with HCV or is BETAUS2I05/037499
of 30 being infected with HCV, a vaccine according to
any ope ofrnClaldik dr i ’
the vaccine to the EEn?'m;ll‘% ﬁ@ucespgfg%nr@/%%ézﬁiﬂ%@r&gmn of the
fusipe proteimisanderithd eontel of enéndgeibistpoemetessul ti ng from HCV

2155 S e B A A o

ant i gén- sgéeivacaie cfehliy el iof Cadmis rintméZ ,rebqeinshe vaccine further

5 CHRREN s Aaiteel e e iRineh] Radiedh el kg niRad o e

yh3st vohicleAhatedchinbinbralyedxpresdes the HOW figfon-psgteial fic,

cell -pedi gted i omune res .5a'intanI—|CV,,

anti gén i aﬁlﬁvﬁ‘iﬂﬂfl %t@ﬁﬁngp?%iléggssw FOTURTISIgEA, least one

biblogichlaekpohsendd®ér. conprising admini stering to said

popul ati on, of individyals a vaccine according to any

one At QILP iecotng GF Aedans 46, Xherimahe PioGEHH Agspense Modifier is

10 RE8ied Tont R gRoddOstnbistidgOsr: 0f cytaxahéfladmlnsné halpidie dafivative, and a
risk of becomng infected with HCV, conpri sing

Iﬂ?%ﬁ“@r% to said population of 10 individuals a

vaccigge agqorAkdss P e i eT: : e
The r?gt hogﬁgf‘qany tc?nec:51 gﬁln %hi“‘rfr%regsa%egﬁ 1é)%og§c\%’(é%8?r%§t %‘gdlﬁer s

splesterl from the gionp Gensistingcef: santizCHobdt anti-€B137,\aati GRS, anti-CDAO,

Cc
@ég%ﬂﬂa%;ﬁﬁéb” Qe leglkﬁ'n?ﬂfgﬁog‘{ %rg{e Cgffi‘ Cagﬁ'cﬁﬂzsagxgi'ﬁﬁ %@h&%ﬂi anti-PD-L2,
15 E%P%hbm dgentsd filag stigandd mmqqmodre gtdnelopym:m@b@e rgplony-

Bishink PR IO R ooy 5098 obick PR agonbil o T

%agooistsi on of an HCV NS3 protease |linked to at |east a

Dot 80 Olusd ot e oA SRR R LHSE Do 4F '3 hapation for

ﬂ\ﬁ@ctﬂfg&heﬁﬁmla@hstmtm’m&eﬁ@t ed fusion protein of CI ai m

SR TR SR I TN R L.

dn'tntibedl-spbtifi€ lcoll-RRdiated mxﬂﬁn@ﬁbﬁbihs@é?gaﬁﬁt & HCV%ntl%e
p03|t|ons 1115 to 137

fuII-Iength protein

r espedt tyS‘SE@%F Frccige 05 83y ongof Clams 1o r8 iy qr@éllaaﬂn for treating

&@pgv@ﬁtmqulga@dﬂgﬁmwereu n the hydrophob| C

C-termnal sequence of the HCV Core is truncated. 63.

The 520l alsel of iBe deccieoefeopny oe of Slaimsd taAd e farmalation for
AR AR B

Core 53s eqUeneokih¢ pessineiod Ay onetaf Claims 1vp #8 in eﬁpmtaupmfor treating

Sinat sion protein of
é%g}lfr%g%‘gglvﬁ%duﬁ thatna{}«?}_r@?é& rlgﬁgée:guence has been
apperdded Aomethod dalprotecd ammninml agdioks hepdtitis (hraires €HAV) infection,

R ptaigitng tagfninistering to an animal that has been infected with HCV or is at risk of

30 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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65. The isolated fusion protein of Caim60, wherein
the HCV Core sequence has 30 been appended to include

WO Réts/0admho aci d sequence of G G G H H H H H HPCEES003937499

NG 10). 80 WD 2006/ 044923 PCT/ US2005/ 037499 66. The
|soI ed fusi ei.n of ,
Sot cAsBeed el . TS Ry Sl Bimtho osponse
gﬁhﬂ af YT aﬁegeﬁ, En@ﬁang edininisteBRDtd O MOngl a ‘(amm})rdmg to any
7. The isolated fusion protein of Caim®60, wherein
opgef ¢ lﬁé‘%hmﬁ%ot ein consists 5 essentially of SEQID

NG |25668 AAgle{h‘é@| 1ot @iditf 16 iaptizepispéotfic) e@hanslizdedymamune response
nucl ei ¢ _aci d sequence consi_s entially. .

sgtiaH G, a5 g 8 PO SR LA g o o, g et with HCV,
cé:%%ﬁb%g b BinRerinSES S fion oSEQiVidIaNQ GaccihEQrdoblilgIo8any one

NO 12, SQID r 14, SEQ ID NO 16 and SEQ I D
dfoldigs 1104%9. An i sol ated nucl eic acid nol ecul e

conprghSi n SRUARSE AT ihdiGiduals that is at
CoaoF pr%\t%fﬁ“%k@*n‘ﬁfﬁ%ﬁa% e e 0 o 68, T0 A
wit

A
riskcofvbécoming infeted; with GHGV neeraprising admigisiesing o gl population of
hSRANEY YRGSl € anfBhECUt BN (GUs m 69 71 A

|nan nucl ei ¢ acl ecul e according to Caim
70, Wi ch The method af ang Songeeft Glaimy B3 1 Sdc HhBTein e Vaccine is

cel.l |

arﬁiHB?lﬁ'ie aﬁ%l 8"5??0 oe%‘b ;&%trf;?;ﬁ] f& 1%.& _Flz_ﬁéé;ﬁﬂf@aﬂﬁﬁv antl.gen'_
r eCOrg9l narthe cieéthod fof @lnyu ane7@ Cliims ci3nta 198, gdierein ghey vaccine is
t unor [1.. 74. .The reconbi hant A :
sBpBerat i e indad FEARDRER vobSlg A SARENEY vacene
CoNprégsi Nkn RplaRd H@Vfﬁsmi pootejir odmaprisirgcatdeast agottipnagfyan HCV

S e B e S e BTTBSFA A e iy 1

%ﬁ&%@tlﬁﬁs Hiéfda%lﬁlc Gt&hﬁnﬂiﬂh agila EHEN QRS prgtg?&t HCV fusion
rotelrn accorail n 0O an one 0O ns

27! e oftherieit iod piotgt chEn 3P PR e oy N protesse

J}?ﬁts eQJeHHA@fdf% 762 ramnw RGE T MB3 Seliowag the fiitial IN-td@kinal 83
ectl on

Use of the vaccine of_ any
6ino aci98 o the il bmeit NSO e PoSas 41 1 R 3R widh respedt 9 BEQ ID
R ti(ﬁen specific, cell-nediated inmune response
Qéll st an HCV antigen. 79. Use of the vaccine

one 062.C arhesso&nectms@gpnowuaoff@mmﬁ%whéwwfé? Y@ephoblc fc Chtorminal
|mTun|z l; i ndi vidual s at risk for
53888}%389 i ?&% ?&'%n%gtl—%/ 80. Use of the vaccine of

any o6 ofThel mlatsd @Bionreigin; of Glainy p2y Wharein thg LV Core sequence

E(gnesmts 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
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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a population of individuals that are infected with
W 5/0 %’b YO 2006/ 044923 PCT/ US2005/ 037499 81. A met hod
Brotatt an ani mal against hepatitis C vi r uBCT/HE39pS/037499
[ nf ection, conprising admnistering to an ani mal that
has pgen T@ﬁ&lﬁﬁg ft\MnSIP%CCI nS’F Clafin 86, Wiepdin Ye HOY RS3 Protease is

infected w e according to any one o
ligked ot 1tsd\ltt@msls {shthee bminoaatid FPaeReRt retpneseme thy SEQ ID NO:9
( &55 to the animal reduces or prevents HCV
I'nfecti‘on or at least 5 one synptomresulting from
HCV 6%f ecThegisolated tfisionaproteid of G2im 60, mdieteirel thedusion proteimepnsists
ant ~ cell-nmedi ated i nmune response
> '“ Hg%’ f§§5ﬁi@\}‘@%fl gen, conprising adm nistering to an
an| mé8. a Aadsilated Acioor pibein twodalyby emecleic idiseyEeRO dopsisting
thod. to elici n.a en- speci
Sunfialiyode apatie et lsnBl SRghdERs Bfinps, smo D NOA,
SE@% IYR0:4, SEQ IDAYOI8ASEQMDAO:1 2 GEQ IVNDS14BBQIIBMRO16@nd SEQ ID
ected with HCV, conprising adm nistering to said
§ ation of individuals a vacci ne accordi ng to any
10 one 69f ChAli8HaRl AuRlehSB aci8lmolbeul® icb@ritifg | ATAE1EE Cacid sequence
agai nst HCV a popul ation of individuals that is at
enfaginggshe B@@em%anpﬁwy&né& fdetmns $920,93conpri si ng
adni By St ek RebrhinaRindc1Bie il dihbREuIE tompisind theVibdlatad Sudeic acid

vacci ne according to any one of Clains 60 to 68. 82
molecule of Claim 69.

E

71. A recombinant nucleic acid molecule according to Claim 70, which is a viral
15  vector.
72. A recombinant cell that has been transfected with the recombinant nucleic
acid molecule of Claim 71.
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.

20 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.
25 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
30 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 fo 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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