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Chinmeric Antigen Containing Hepatitis C Virus
pol ypepti de and Fc Fragnment for Eliciting an | mune

woemponsel TECHNI CALFI ELD The present inventi onP(tHbAt@S/oomss

to chimeric antigens (e.g., fusion proteins) for
targeting and activating antigen presenting cells
(APCs) to elicit cellular and hunoral inmmune
responses. In particular, the invention describes
conmposi tions and nethods that contain or use one or
Chifi® 1 @ntabn Q¥Biihig: }Eﬁhﬁiiﬂe‘ﬁﬁls foliphtide @id Falirizmein &r I0ikitifgad Bamune Response

pre-sel ected Hepatitis C Virus (HCV) antigen(s), and
an i mmunogl obul i n fragnment, wherein the chineric
antigen is capabl activating APCs,
especially dendrlfT@EE@ﬁ?gﬂneﬂﬁgﬂ process and perform
airhé fREenP IR &RitndtlaRE td @mﬁém&aﬂn exﬁﬂ (le ggl Msuﬂﬂﬂoﬂahhﬁ))ﬁ)al
i mrune responses. BACKGROU %ﬁgn

targetipgpy activaingitigen prescniing eﬂlsdAé‘gﬁ)rqoé}lglt eelluhceml

immufié re@é}onsészquhl B Aventibif 8& cites 38thpodtions and BRIHBA ﬁlat
nei t'her a pfoph y actic nor a therapeutic vaccine

containuor nsmarieyor smosé ¢halnkrc ArdigendCirat cohtainr angtos moke prafseleetedn i s

o SOEPEO AR R S e ol o e

chimdrieragfi gnd#tapabik @€ bindihg aad aitivatinNABOs, @speciatlg dendritic cells,
hepatiti ich may | ead to e vellver | sease
which ebetst a1 PHFOrY 0ag) PrRFETIEhign [0 SRR Sad S grab e

respOgg,reesently, the only therapy for hepatltls C |nfect|on
is interferon-1 (IFN-1) and Ribavirin. However, this
therapy is expensive, has substantial side effects,
and is effective i n BACKGROUND mately 50% of a

sel ected gr of patients. Therapeutic¢ vaccines fha
emﬁe@nﬂgg millienderpls werldride arerchronig Garmers ef %ﬁVdPP’M&E\/

et al. Qf'(‘)t)@ﬁﬂévo glew Lle%tp% ﬁS %T%}XW rbﬁhﬁeﬁﬁc hoeat ment

I seas ne system key role in
therapielytic chme nerrctftlyawaﬂmiﬁ fonHEM. Tha routmeﬁ in eﬁ%ﬁ’l\/lls disdtleodiandt

other %Oﬁ?¥ - an goé/ ﬁp’éd@fga%g%ﬁ (QIE ?%g%xﬁé % or y %Pgla VEB%

Persigteny irfeaion cc)surfs mehtonicespoabepatits theh wmayUead td pegeessive liver

aiscosgf ot (FoSREREERAf Broh 4 ESusiopreRhonc Sy ey v

hepatﬂﬁ‘teﬁm?&h&bls%@ﬁé}oﬂ-@"(IFNM))énﬁ RMBESRTH. HEWENRE, thRIRGHASASs
results in chronic infection. HCV i s a menber of the

experfsivayhas isubsthmtialfside affectsf anmigne fictivie wonlyrarproxivatgly et &
n

selectgcri) glg)glh fohé? eefkg 3’ﬁgr% gl?lﬁ%€§ctél£]egglgg gn}la%’r\xl& R SR rggponses to

eliminate chronic HCV infection will be a major advancement in the treatment of this

disease.

The immune system plays a key role in the outcome of an HCV infection. Most
individuals that are exposed to HCV mount a broad strong and multi-antigen-specific
CD4+ (regulatory) and CD8+ (cytotoxic) T cell response to the virus. These individuals
develop only a self-limited infection. However, in some individuals exposed to HCV, a

weak or undetectable and narrowly focused immune response results in chronic infection.
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singl e polyprotein which is cleaved into individual
proteins catal yzed by host and viral proteases to

w@e@duewet hree structural proteins (core, El, B2/CApiID6/001685

protein and 6 nonstructural proteins (NS2, NS3, NS4A,
NS4B, NS5A, NS5B) [Hijikkata et al. (1991) Proc. Natl.
Acad. Sci. USA 88:5547-555 1]. The NS3 protein is the
viral serine protease involved in the proteolytic

Eg/r‘)exg R gl&%lilbeé 8% &\e tﬂg\%{\]nrml(ai S@I&}yy (gtJ R}p\} 9 r?éeg E’E}xe HCV genome is

a pos1ﬁ8é3§:n8é33414@1e stidndedRNAanolsenlOyf approximatbly 9\/5Kh,lhat®nemihs a
smglef:p%ﬁ@rg}q%%) vgyng? %leg\‘%égét;egéwldgﬂg{%tel% %?%Qgg% st ang 1rg
protea@gs‘ t% %?od‘ﬂl%ﬂhree%ﬁ’é&ﬁﬁlll px‘d@{n%&‘éeﬁi 1 3322 P7Prér&ifiAnd BbaLat ed

he i mmune evasi on nechani sm Theseé i ncl ude: NS5A,

tsrab@e@u@dNBZ), IV DS A NS48 D80 NSB)dHijikkatg ehpli 1991) Proc.
n k at
Nt AP B Bish W3S SRENARGIoNG Rpd ERACHRR prieiat Ak o
invohadlih tHearotedidi gprocessing df AKRopstuatiral protems Bartenschlager et al.
' it [ i T t al.
(1993) 506 4F BB T 1] Cor e and NS3, | suggest ed o
I rmt- met:haﬁaﬁndb)f WhicR fiid vifus @PadeDHe B8t ithenu@e rrﬁbhmér?(i)@rﬁ)) J.
nol 170: 5615-5624]; and Core and El %}_
clearty i BhsbIShQUKIYE B GO AdbReys Mierabiol SO Bk e el
HCV %kotelfl%%)oeéf:lhgﬁie ePHhd ﬁ%nﬁ&?évaﬁb’xgﬂﬁﬁiaﬁﬂmt Phéke (i’d!:'hﬁfee

responses by nodul ati ng DC maturation; and
NS54, isnggebtyd tchieducadhe prbdyntion of ILF8 axbiich inlibits theHBy-indugeds| |

ant1v1ﬁ‘ 3%9 x?s&gﬁcbéﬁgélaﬁgﬁ{%?} 5\11?’&315 6mbanm8hﬁgﬁ§§1@tcellular |

Conposit rons. an
IFN-t- ﬂ;ﬂ@@ﬂlmg{ pmbuala]haseaﬁmmgmmag antinieal dfmuhe resporses [The ptsal.

(2001 Ratop 2k dnt; Cipend DAL HERII S OERC AR

[DolgaRiug et418@0603)aT Ehrﬂ@rfdl el 70iesi 595@&]@ dn@sOreCahu r;m l[S:ﬁobe et al.
ant B}gens that include a

(2002) | JR¥jrol.f B 1080ArHER Y ; and @6%{‘]?5! qah@%)ﬁb%g?qqe 3P? ﬁ@%ﬁ@lo a
sugg%@ﬁ Q@ﬁloﬁﬁlgfé"[n&llqgﬁhé%s by %@dula‘nﬁé D@)&ﬁmaﬁen, afd &RAldady

nment portion. MNore speC| rcally, the chimeric
lack @fnnerrlyarm§ it delpdShautted (1 92D leqglyéWl 31at323ht i gens,
such as Hepatitis C Core, envel ope proteins such El
and E2, or non-structural proteins, to an
i mmunogl obul in fragnment, such as a nurine

I mmunogl obulin G Fcfr m n sone enbodi nents, the
anti body fragnent is i c antibody fragnment.
Tmewm%&dna% p@HishsTe thRfSsitns bREmBMBSLt takge¥igg bhdn
are useful for targeting
activating APCs, one of the first steps in eliciting an immune response. The compositions
of the present invention include a novel class of molecules (hereinafter designated as
“chimeric antigens”) that include an immune response domain (IRD), for example a
recombinant protein, linked to a target binding domain (TBD), for example, an antibody
fragment portion. More specifically, the chimeric antigens are molecules that couple viral

antigens, such as Hepatitis C Core, envelope proteins such E1 and E2, or non-structural

proteins, to an immunoglobulin fragment, such as a murine immunoglobulin G Fc
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and activating APCs. The conpositions and nethods of
the present invention are useful for inducing cellular

wa@pa/os18hunor al host i rmune responses agai nst BEOH/CX2008/001685

antigen associated with HCV. The invention includes
t herapeutic vaccines for the treatnment of chronic HCV
infections as well as prophyl actic vaccines for the
preventi on of HCV infections One or nore enbodi nents
fragnfeht, HSomE @ﬁlﬁ@&lﬂieﬂfé L bifbolif frh Ent MPx bty BR &6y e Ic
anti gens SU|ta l'e Tor |n|t|at ng an |nnu e respon
ﬁﬁgnmghlnst . I'n these enbodlnents of the |nvent|on
Ilnk fra
b lonsAR iR 5t e piekiEinbRign o SR fy deracting
and actiyasibg A PGk. Tl&r (Q)ﬁtpbmgommﬁd aﬁﬂthodabf thg pME¥eht, mﬁeﬂmbn a® useful
. den The present invention, al so | udes
for mﬂ%%% "fasfm %bﬂrwgalm IEYRHEE FRPISCR AN %ﬁa dbaigen
assochicd Wit BCAN AT iRvHARbIN fhchudSd MBraphuit %h&fneb fordhe treatment of
het er ol ogous expression system_ |In preferred
chrong 6| infeatiensais wieHas propbyiactisriaceings fer the preyendion of HCV
ducti on nmethods introduce uni que post-transl ationa
infeclOlt" ¥ ati ons i ncl udi ng, but not linmted to
g |Qreas yhaae Embodiments of the present liatendor) incthd¢ dree @ opre slasric

antiggg SN foP itigRie chamBNes fsshsC binsf HS), i ssHmpgdiments

of theligveitioposdledted PIEV aiigenid ard libk RO fiApinkRe oM A6 dies) Ihe
anti body Fc: fragnment fusion protein. This nolecule, by

resultjng ¢hipaera antiggnsaze sapableohiargetiog ardasimatingAREs, suchiagh

dendSéd dgisency via specific receptors by APCs (e.g.
dendritic cells), the fusion protein is processed and
pélb‘lelme@tpm@pes algo meludpemetheds fonelonige PN eonsiresient ed

encoflﬁﬁ_&%l%pgéﬁg%f% Ioé@én? mﬁbﬁ%%‘%é%ﬁ’?g hkéte!réllé%oug%%s%isn

cess

: systemr bemefeatd embodishts sf tha mxleatmp theadpulireg amlrprmfucudsmmethods

. onse by cytotoxic T-l hocyt.es,. resul t. in the

ineody FRREE pos Bt 1P o e PBRmE P By o s o 1

glycoaglefidr ﬁarg , AR oéydatRdA) bOBE expressentusioh protdiis. VHC C ass Il
nmol ecul es and activation of helper T cells, a hunora

r 8 98i5E b Rrayidp sffickatpiseenialian ﬁgthe @pigens.thy m&mt?r@ Bave: hat
devel\_?fﬁtjéd Cﬁﬁjepvﬁfl %H@%Hl xﬁﬂ%e%orﬁkloﬂhl%ﬁﬁod&' Fc%agiﬂ%flteﬁﬁlbﬂ Brotem.

himeric nature of the nol ecul hel ps to tar

This mietecalat bhygartue of thp Bc frgpent, lamcpgezﬁdmt eb@htqfﬁcger@elvnas
speclli‘ﬁ ret%ﬁ%togﬁ)g%a%éé Calhditic c@ﬁ%ﬁ filsfon &anqygroé‘%é’éd%‘dh

dhronlc In IOUS I seas

pept1d¢3qniof)éscfabm yhd \arag aitigag azterpeaséﬂé‘d necaioes with Mzgon S
Hxstog%sgﬂ}b flt%[gﬂ Wﬂ i ?ge%c;cgss}/n%ca%h Qu?t?ge% %resexﬁahon
results in the up-regulatlon of the response by cytotoxic T-lymphocytes, resulting in the
elimination of virus-infected cell population. In addition, due to antigen presentation by
MHC Class II molecules and activation of helper T cells, a humoral response can be
induced against the viral antigen that will help prevent and/or eliminate viral infection.

The chimeric nature of the molecule helps to target the antigen to the proper

antigen-presenting cells (e.g., dendritic cells), making it a unique approach in the therapy



The adm ni stration of these chinmeric fusion proteins
can elicit a broad i mune response fromthe host,
wo p@diseyg bot h cel | ul ar and hunoral responsesPCTTAAS006/001685
they can be used as therapeutic vaccines to treat
subjects that are inmune tolerant to a HCV infection.
More specifically, the invention features a chineric
antigen for eliciting an imune response the chinmeric
I
of chr%H‘c &S&gﬁ? g%s@els& Jgﬁ%@aﬁkﬁw%ﬁ%ﬁ‘fﬁﬁg‘g ?kggf e r£‘ ﬂ&qs flseful
for de&elnpmg mer@emdmahes tosrefd chi-@i) Heputitig étnnﬁmbmh e t ar get

bi_ndi .do in nt aj.ni ng.an antj body fra The
o TPE BH P AGe i bete ShmsBe S R A licRgtgad immine
respoﬁsre&ﬂﬁienk hoﬁhﬁcﬁhing\bbthccenﬁm SRIMuGRal Séspbsks. AT KdNBEREan be
I nmune response, cellular immune response, or a both

used 35 thRRAULIE MRRGHIES t@ﬁ@bﬁ@@%ﬁﬁb@t AreEIyIe f9lerapkin adiCV
ln&mﬁﬁ%ponse In addition, the chineric antigen can elicit
I mmune response, a Th2 inmmune response or both a
TtMora speciicaliy thenmxmgion mpmw@echirﬁtréc antigemnfor plecs'@ngme can
mm an %n glvo or. 8ﬂﬁfxcv yo. i mune res onse oS and a
immuhf o bt e ok A PehE RERPRE oA
targetﬂﬁﬁﬂlﬁg domdif, theimmimRregsasEiotairCcvntaiiing @h@aﬁfls G@HEV)
nnunogenlc portions of one or npre protelng,tha

antigenrod iRrfargehinding dpynain contpiptpay aatibody fpgmepty dhgiaptibody

fragnldiCaPE 8 x@ﬂo ié )antﬂfo@ﬂl %’a@mexﬁ Wclﬁﬁleﬂé aihteeR carféfeyt
protein, protern, E1l- E2 protein,
humokg3mpune msppnsa arqelwlmsmlpmesepnse ora @ﬂr&mmexxvaeu n.
[ e 0
resporckipl BBl AR e HOMR. h SN CR 0 SRARE ool L
Thl ifmmageeesporcsan Be lmxﬁmdrc&pgmmr bothtael'td hindrarTihe immungen
urther co |se one .or.nore of .a 6xH s ta

respofiiio TS B GRVRE® b 4744 OF ey B iertysg he

1mmdnﬂ"i@§?6nsé @6/@iAsAn d6iTh Moaithah be prdtege tit dah o ﬂ@miﬂﬂmxnam
The i nker can be selected from|leucine zip
one op P9 IBBIRENE BOrHONSRfipne RO RIgtgins Lt mﬁ@ﬁﬁ ifgexample, a

HCV'Gd?é‘égFDI) wtélﬂ IOV ord €172 brgsih, G H@V'pg%t&ﬂna BevE1
gl ycosyl a mannose gl cos&Sated The anti body
I

proteiy MGHBLE? DRtk HGUE 4 MPisiTR 106 DS Broliavy HENAS(B
protef BOIREY 68k f){éﬁ?lljl W%Eﬂgﬁ&hg%&iﬁ% %arﬂthﬁdgﬁaglé Qgﬁﬁcmxg to

can contain I nge regi-on ,
an anhgmpresghmkgde]lr(Aﬂ?&vyhe:mmbnd)f fragymant tanckera ofnagment. aThe or

. a.par. anti bo f r agnent ted fromth rou
chimgliF i g R kampaie one BOR of S PxPRL 5 i i %t
site, ahdnEinker fBﬂHnlhi‘ﬂ@th@hﬁnﬂﬁHﬁispbnéﬂ abhsin Mﬂﬁdzﬁr@amﬁn(ﬁﬂg dd€ain.

Invention is a nmethod of deljver an to an
The linker can be selected from leuc9ne z];ppers bloteln Lound to av1g gmp a covalent

peptide linkage. Furthermore, the chimeric antigen can be glycosylated, e.g., mannose
glycosylated. The antibody fragment can include an immunoglobulin heavy chain
fragment and the immunoglobulin heavy chain fragment can contain a hinge region. In
addition, the immunoglobulin heavy chain fragment can contain all or a part of an
antibody fragment selected from the group consisting of the Cyl, the hinge region, the

Cy2 domain, and the Cy3 domain.



antigen presenting cell, the nethod conprising
adm nistering to the antigen presenting cell any of
wa b@7okiseeri ¢ anti gens di scl osed herein. The aptT/gamo06/0016385

presenting cell can be a dendritic cell. The invention
al so provides a nethod of activating an antigen
presenting cell; the nethod can involve contacting an

antigen presenting cell with a any of the chineric

oBEPSnBRHLrt %?ﬂleweﬁhgn U]ﬁetﬁé?d“&ﬁﬁhb%}&(‘g thté?elﬁ% an

p ace ex vivo or I n vi t can t
antlgammcsphtmg dell, the methed cofﬁbasmgbdmnhs@mg |tmﬁlleladmgen presenting
erln to a,.s nposi ti on npr i, s
cell afip0f B et hlede rSIRe Bonh: O BRGE PO BTiael B o
dendritittdegen presenting cell being in the subject. The
contactlng can result in a hunoral inmmune response

c dihp invgRtionAlsaRovidesnethod of actiatinganisntiginreseating sl ¢ the
methd ESR IR eABAtadtinein! dntidén pridHfife éé?lS\Pi‘ﬂp§ Sny Jfitfe Qfthbdt ar

I nMmune response can bé one or nore of a Thl response,
antigens ﬂhs_tnb%!pmmeThammnﬁE tarrtelsqxdn@eex Vilgeor Subip@ clit cayetake

s s, B P Y S n B AR SR et

comp@ﬁtibt&cdmiﬁrﬁﬁigl aan of the@himeaie antigkne oﬂtlka:lwenncﬁre el amtigenor it
can a_chrgglc i nfection & g a.ch r nic viral

prescpiesellibging In UM he comiUBE FitreRd maduogt e

respohfep atdifula? ifrmthé ?éspddaé &% bb@: hul{tRal iFEAE rdspéiat ak £cellular
condi ti on_can be hepatitis C viral infection and the

1mmummenspe§bw@l@laa dRElpe eapPnsd PandiePng REMEFe Gfr Tl response,

e e

immmedteaiable candiiiyvh. Ghreamfriung- Ir'ﬁ)ltame cbrdition canHevn Etutp mdction,

a HCV E2 nrotein, R t.ei
c-gpariieralinfefoiiastspber proac el Rlbenrstiris Yighg o
infectiéa. MO rpiio irfedtion dan Bga tlhﬁmﬂlhéﬂmﬁs G\}iﬁl Bltﬂém,tlemt Taan be

vacci nat ed ainst aviral in

immynedreatable copdiipn canps ahepatitis ¢ &g%.l g%twa am* %imn% EEspese

doma® cdnBhRREHelof Hore/antResit PatiRs SEHe P nofdlprBitinilsklBded from
viral infection. Another aspect of the invention is_a

the gronp konsising pf HHGY Gepe 41-dAmseteis, aRGVgeore (irtl @7)r?é‘{’tﬁ’(§‘da H&N
El pﬂo{w LYoy é@?&élﬁ,va ﬂp@% 1a1~:@1§forté}9 ragfqevw Gteid, £A1 g
cfoorganl m or ce cont Initng a po nucl eot'i de 't
proterm e biBSNE4B p'rata’n,i and arHGZWg NSSAandte(rb )Using the methgd,t thesubject
bnlcroo[ ani S » .under co Lo wher hq
can b EA R getire sy Sk P S, APRERY aehliy o
viral &fédtiofs anthbﬁpaltﬁulkﬁvacemaed a4 an gastimviel infetibn. The

ceII can be east cell, a_ plant cell or an . insect
chothes Aspeett thesavgien i weshipg obPROfYdng 2 chimgrc antigen.

The Iﬂgcﬁ&I RGN @) Pkdwding a microorganism or a cell, the microorganism or

cell containing a polynucleotide that encodes a chimeric antigen; and (b) culturing the

microorganism or cell under conditions whereby the chimeric antigen is expressed. The
microorganism or cell can be a eukaryotic microorganism or cell. The cell can be a yeast
cell, a plant cell or an insect cell. In addition the chimeric antigen can be post-
translationally modified to comprise glycosylation, e.g., it can be post-translationally

modified to comprise a mannose glycosylation.

5



nodi fied to conprise glycosylation, e.g., it can be

post-translationally nodified to conprise a mannose
w@bkoocosigbat i on. Yet anot her enbodi ment of the | PWEOARWN001685

is a polynucl eotide encoding a chinmeric antigen, the

pol ynucl eoti de containing a first pol ynucl eotide

portion encodi ng an i nmune response domain and a

second polynucleotide portion encoding a target

bi.ndi
P PG R imanl G 8t Ehuc i § b SR cFe 3 b ik
»antlgm,nm pqaylﬁucanﬁﬁdmﬁlmnﬁﬁg@ ﬁmpcl)lyi{meond dé porioch embdﬁhlg afi &ﬁxélune
, cl eqti de uence el ecl e
respanRt A a8 bAoA POTB TR B e bk agen
the ta?Eét biflidglonthinEeatdifin e artibod Gagrhent 1 Th&R{BONE fragrﬁé]ﬁ‘ can

pol ynucleoti de can encode a chineric antigen that is
be a yenofypissantibody fraaant. cBhe podynaaleetids qaa centhinotonexamnple, a

SSRGS SSLEGEE oA, o R GEBE AR Mg

forth52 SEQ). IDTKOs:p9 heyddilc b eoMotverathe ;ae]yamtleomlle yarhgtiopdeda (Zlﬁmeric

t..condjtions.to a nucleot|d
antighf L isah ohd SO0 TERALO o8 PRt Smae i Sienes st fed Wom B
grouﬁ @&%isﬁhg BEthe miHéCdcRDdel ik c ELRURNG 8 SEOUDMNOE: 10 idd 53562.1 D
: and 41-51. The invention also provides a vector

The e@m%leﬁpﬁ@camyl%wvebh@fb@éw mé¢rémqgaé§om1§%n86§ ad
olyﬁlféie%'tlﬁe hﬁm% 3 mfblébﬁ@& Mquédte WIEGH OB tﬂ@%r&&?‘&dn@@ﬁﬂéj@f is

operably I'imked to a transcri ptional
nuclegitideraequer(ceReet forthningdi D BiVs: 39mad AWénTh@mvmtbnabes a

cel talnln
provilef L SRS AMA b Bt TR AL TPy e pesr n
whichfthe fodyriunieetidd io bpérsbiginked to @ltanafkiptieml tagalatore eletasit can

of the chjneric antigens di scl osed. herei
(TR B RBi i heyreop FRBRTS A R IrRG ATy el Frnios any of
thepaghmganukgd@dgyﬁn@ﬁin|n need t hereof. Yet another
aspect of the invention is a pharmaceutica

oﬂ%@é?‘tq’r&?d’é’éﬁ% af the Hycatigp is An aeleof mepylagturethat gamgontain

any SREURRESC Lffp @ﬁsrulmeﬁha@mﬁa%fs%aﬁﬁk ok BMGRQE (e

exci pi ent. MoTeover e I nvention provides anot
chimgge pgigento @$®nﬁ§tlmg?eéﬂl§m0frer ic antigen. The net hod can

I nvalaxgther(a%é PtYll q!}\)ggtl&l ph%%{agglrt]fcglrpog)r tlg e!:o tauﬁlﬂg

m CFoor gani con a ning a po Pedt | t
any arthoddmerdc tnﬂlggﬁ ditwilesdd herethcind |a|phhmmlcamcﬁlw &ceptsble t he

t.arget - bi ndi ng donai n-1i nker nol ecul e containing a
excifigitnet bi ndi ng domai n bound to a |inker nolecule: (b)

C UMokHol&0hd i@ertion pRei @3 Rh&iHtOhetB& df préoHRIngGURGhdricOmbigen.

wher eby t he
The method can involve: (a) providing a microorganism or a cell, the microorganism or

cell containing a polynucleotide that encodes a target binding domain-linker molecule,
the target-binding domain-linker molecule containing a target binding domain bound to a
linker molecule; (b) culturing the microorganism or cell under conditions whereby the
target binding domain-linker molecule is expressed; and (c) contacting the target binding
domain-linker molecule and an immune response domain under conditions that allow for
the binding of the linker to the immune response domain, the binding resulting in a

chimeric antigen. The microorganisms or cells, the polynucleotides, the target binding

6
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target binding domai n-1inker nolecule is expressed;
and (c) contacting the target binding donain-I1inker

woredogoulsel and an i ntrune response donmai n under PCT/CA2006/001685

conditions that allow for the binding of the linker to
the imune response domain, the binding resulting in a
chimeric antigen. The nicroorganisms or cells, the
pol ynucl eoti des, the target bindi ngdonai ns, the Iinker
domafiB)] t8€ Uhles mokitdles Nad theiune eSponelothaiigicasbeaty dichazay
of those disclosed herein. Unless otherw se def i ned,
discloged hergignni cal and scientific terns used herein have
t RIS BeRR ddie® 311 GQRRARR Hhd YHERIR] 195k [3¥d RGEinYave the
ordinary skill in ‘the art ‘to which this invention
same pmlag as conmonty sudasstoerinf oriecf ordinrsy pleil slethte agtde wiishithis

1nven'tlor(1jpt:1; LY Irqgse %k‘ &n c§ thg\%iegeng g{}&ﬁ&elnt g%&e?ﬂ{tﬁﬁg hags

L =

ef i-al’s ar é descr |
contréln d’réf&trc&rmahsdssanmrxiaaafnamrareqasmbddemovt altlhdugh aettesls pnded

can be used in the .practi.ce aqr te of .t
materie SeHlar §FOBEIEH S SPRHITEIE fa begspa e practce o
tesung@ptuewsbmﬁvenﬁaﬁ .EAN ?ulﬁfd:dﬁ&lsh}%'terﬁ B [RICAITSIR Sp e dndrvitkr -
erein are incorporated by reference in their

refercages mentipnedrippseinaiedpsaparatedby Fferencedn theineatipstesThe
matefiIS %egﬁglg, 48 re%rq?lgg &s&l&ée& bl dr%’ BruSHtde %ﬂﬁ' cfﬂggmt intended
intended to b eatures a

: O her vant ages
to be tifnitiige i nvention, e.g., chlnerlc antlgens for- treatlng

or..pr nting, apn_inmune-treat cond t
OB Hes Bt B R PSR RGo S brop s, i o i
or prélieatig @Simanefticatablcloe calditidi wilBb dppaiettSithth ffld folowngHE
[ WS depi ction of a dinerized

DRAW Fig. 1 is schemat
descrfpé‘toﬂafg‘?l%s@ﬁ ‘ﬁ‘@ﬁ%a‘\?ét‘ﬁ?ﬂgcqnpscont ains two subunits,

each conposed of an imune response domain (I RD) and a

target bingdj) ' ) ' B are

depi cti on%&ﬂgm@g&ﬁﬁ&ﬁﬁ{?@% I D NO 9) of

t g GRE sdiRkRRNC 1§AGRAD b daREHzel PorRl FXHiMligen3 vaccme It

pFastBacHTa TBD and the am no acid seguence QID
contaNgE; twe Gybusiis,caetticdmyposeieof@RAMITUaS frRsperse dpmainkR2) anQA tanget
bmdﬁkﬁéﬁngfbﬁklons of the nucl eotide sequence (SEQ ID

e ORF in plasm d pFast BacHTa- NS5A- TBD and
the am no acid sequence (SEQ I D NGO 40) encoded by the

it PR P piions 6 e o BB et SEE L RORA T e
ORF &fén béddd%d‘r@ﬁ@ lifk pl@ﬁﬁldlpﬂi’ a$tBa&H BATBDGn it andiBo hdid béifaence

nucl eot i de sequence
(SEQ ID NO 10) encoded by the ORF, respectively.

Figs. 3A and B are depictions of the nucleotide sequence (SEQ ID NO:39) of the
ORF in plasmid pFastBacHTa-NS5A-TBD and the amino acid sequence (SEQ ID
NO:40) encoded by the ORF, respectively. There is a conserved spontaneous mutation

(TTC (Phe) to TTT (Phe)) at the underlined and bolded positions in Fig. 3A and Fig. 3B.
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nucl eotides 1-3: start codon nucl eotides 13-30: 6XH s

epi tope tag nucl eotides 91-1431: HCV NS5A nucl eoti des
wa2a®2/04461L: | i nker peptide nucl eotides 1462- 21B7T/CABD6/001685

nucl eoti des 2158-2187: term nal peptide nucleotides

2188-2190: stop codon nucl eotides 1639-1641: TBD

TTC-TTT conserved nutation In the am no acid sequence:

am no acids 5-10: 6xH s epitope tag am no acids

3114 e nukledti &leﬂg&no acids 478-487: linker peptide
am no acids 488-7 19: TBD am no aci ds 720-729: '

t emutclaetidep 3t isthet doidgs. 4A and B are depictions of the

nucl egt.i de 1 £ EQ,I D NO 41) of the ORF in

pl é‘é‘ﬁﬁ%&“‘%&é@?@;@ﬁ‘séﬁf‘é’%ﬁsA- TBD and the anino acid
s equuelsodes SEM3 DHEY d8pAencoded by the ORF,

respect i vel There is an artifactual nutation (GAT

( Aé‘b‘fle?téfle?A%jz(er) hnkergeptidg onserved spont aneous

nutableotiies T462-2F3erBho TTT (Phe)) at the underlined
and bolded positions in Fig. 4A and Fig. 4B. In the

nudivelgetid¢s 2 £ c termingkpepbdé des 1-3: start codon

nu k - o Yoo (. gnal peptide nucleotides 97-1
1454“5@({31:‘%52%’%%%8' ?Qﬁé%dﬁ’“& eotides 175-1515: HCVNS5A

nualuelsttidés $63% 16H 1 TBD. TTC-A@rcopsptdddeutatival eot | des
1546- 224 1: TBD nucl eoti des 2242-2271: term nal

pepti denucl eoti des 2272-2274: stop codon nucl eoti des
61-18 %he Miifdalid Re@ptade GAT to TAT artifactual mutation

amino acids 5-10: 6xHis epitope tag
amino acids 31-477: HCV NS5A
amino acids 478-487: linker peptide
amino acids 488-719: TBD

amino acids 720-729: terminal peptide

Figs. 4A and B are depictions of the nucleotide sequence (SEQ ID NO:41) of the
ORF in plasmid pFastBacHTa-gp64-NS5A-TBD and the amino acid sequence (SEQ ID
NO:52) encoded by the ORF, respectively. There is an artifactual mutation (GAT (Asp)
to TAT (Tyr)) and a conserved spontaneous mutation (TTC (Phe) to TTT (Phe)) at the
underlined and bolded positions in Fig. 4A and Fig. 4B.

In the nucleotide sequence:

nucleotides 1-3: start codon
nucleotides 1-72: gp64 signal peptide
nucleotides 97-114: 6XHis epitope tag
nucleotides 175-1515: HCV NSSA
nucleotides 1516-1545: linker peptide
nucleotides 1546-2241: TBD -
nucleotides 2242-2271: terminal peptide

8



10

15

20

25

30

nucl eotide 1725: TBD TTC to TTT conserved nutation In

the am no aci d sequence: am no acids 1-24:. gp64
w@ewrmetison si gnal am no acids 33-38: 6xH s epi POPEALME001685

am no aci ds 59-505: HCV NS5A ami no aci ds 506-515:

l'i nker peptide am no acids 516-747 : TBD am no acids

748-757: term nal peptide amino acid 2 1: signal

peptide Dto Y artifactual nutation Figs. 5A and B are

depi@édiie$20h-1hE: fdrdoagh i de sequence (SEQ I D NO 42)

of the ORF in plasmd pPSCL2-NS5 A-TBD and the am no

ac hecleatigavdice3: sema) peptideisd)to dAdoattifictugl muteti@RF,

re ' .. T re depictions of the
oS Pag 825 TR CRE TR SRR afRBR, LG
pl asm d pFast BacHTa- gp64- NS3- TBD and the ami no acid

se uglnce.(SE | D NO 54) encoded by the ORF,
reg'b & ATV 4710 SPHEE® ar e two nut ati ons shown by the

une@idol RN 106 96t debrefibsigfh and amino acids in Fig.
6B. Upstreamto downstream for Fig. 6A and N-term nal

t o aminogcids Aat38f GrHisepjtapag he nutations are: an

engi,be s GCG (Ala) nutation; and a
spoml aﬁ{g%g%%%\ig% GGA (Gy) nutation. Figs. 7A
andmbhozacgels e ti:ilmker pptidhe nucl eoti de sequence (SEQ

I D_NQ 44 ] F in plasm d pFast BacHTa
Nsmo-af%sﬁﬁa?ﬁ m no aci d sequence (SEQ I D NO 55)
enamiinthclily 748195 CREmiha ppstidel vel y. There are two

mut at i ons, shown by the underlined and bol ded codons in -
Fi gminpgcid]: 3 REAGR to Y arfilgctuglgnutefion r eam t o
downstream for Fig. 7A and N-termnal to Ctermnnal

for Fig.7B, the nutations are: aspontaneous conserved
AGG (Arg) to CGG (Arg) mutation; and an engi neered CGG
( ) .. ' | [ .
ot @it Ea i bl My BE SR 18R 0l of e
ORAB-8midpPHC1 285 538D ayl the alngotadcidlesq@hed GEE) IIHVD:53)

encou‘g'g’ E}/‘ Ehe ORF, respectively.

Figs. 6A and B are depictions of the nucleotide sequence (SEQ ID NO:43) of the
OREF in plasmid pFastBacHTa-gp64-NS3-TBD and the amino acid sequence (SEQ ID
NO:54) encoded by the ORF, respectively. There are two mutations shown by the
underlined codons in Fig. 6A and amino acids in Fig. 6B. Upstream to downstream for
Fig. 6A and N-terminal to C-terminal for Fig.6B, the mutations are: an engineered CGG
(Arg) to GCG (Ala) mutation; and a spontaneous CCA (Pro) to GGA (Gly) mutation.

Figs. 7A and B are depictions of the nucleotide sequence (SEQ ID NO: 44) of the
OREF in plasmid pFastBacHTa NS3mut-TBD and the amino acid sequence (SEQ ID
NO:55) encoded by the ORF, respectively. There are two mutations shown by the
underlined and bolded codons in Fig. 7A and amino acids in Fig. 7B. Upstream to

downstream for Fig. 7A and N-terminal to C-terminal for Fig.7B, the mutations are: a
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nucl eoti des 1966- 1995: |inker peptide nucleotides

1996- 2691: TBD nucl eoti des 2692-272 1: term nal
w@epriodsenucl eoti des 2722-2724: stop codon nucPEDCAZI®6/001685

1462- 1464: NS3nmut AGG t o CGG spont aneous rmnutati on

nucl eoti des 1474-1476: NS3nmut CGG to GCG engi neer ed

mutation In the amno acid sequence: am no acids 5-10:

6xH s epitope tag am no acids 31-655: HCV NS3nut am no

' - Velsl 7 j ' .ag] - 897:~%BD
sporfleds QTR AGORE'e BRI 4D Aty 35k ER ey Cog:
(Arg)836I0G RAlg)onRatgpont aneous nmut ation am no acid 492:
NS3mut R to A engineered nmutation Figs. 8A and B are
depi ctions of the nucl eotide sequence (SEQ I D NGO 45)
of It the nGiREotide sedurfidd: d pFast BacHTa- gp64- NS3nut - TBD and
the am no acid sequence (SEQ I D NGO 56) encoded by the
ORpuCletidgp b3 $ertyodothere are three nutati ons shown by

t hgudibdiabd gﬁg@cgmggﬂgbgg@a ig. 8A and amno acids in
Fig. 8B. Upstreamto downstreamfor Fig. 8A and

N- nueledtidgs 91-0965: HEMINB3muf or Fi g. 8B, the nutations

alqut ati.on (GAT (Asp) to TAT (Tyr));
" SR AR (S (/5P o 14T (V)

nuhatlesdides 899%-X091TRDneer ed CGG (Arg) to GCG (Al a)

mut at.i on. t nucl eoti de sequence: nucl eotides 1-3:
st HPTIC‘E?@BB#@U%&&FWQQI’@WX gp64 signal peptide
nuahaedtidee2797h41d4op &bhs epitope tag nucl eotides
175-2049: HCVNS3nut nucl eoti des 2050-2079: I|inker

pe PuFleRiide 4624404005 3p0E 6 GErPEIGE Bpyninehesnbaen
2T 1Ra1esfRs 142 B82S RER EEE to GCG engineered mutation

In the amino acid sequence:

amino acids 5-10: 6xHis epitope tag

amino acids 31-655: HCV NS3mut

amino acids 656-665: linker peptide

amino acids 666-897: TBD

amino acids 898-907: terminal peptide

amino acid 488: NS3mut R to R spontaneous mutation

amino acid 492: NS3mut R to A engineered mutation

Figs. 8A and B are depictions of the nucleotide sequence (SEQ ID NO:45) of the
OREF in plasmid pFastBacHTa-gp64-NS3mut-TBD and the amino acid sequence (SEQ ID
NO:56) encoded by the ORF, respectively. There are three mutations shown by the
highlighted codons in Fig. 8A and amino acids in Fig. 8B. Upstream to downstream for
Fig. 8A and N-terminal to C-terminal for Fig.8B, the mutations are: an artifactual

10
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nucl eoti des 2806-2808: stop codon nucl eoti des 61-63:

signal peptide GAT to TAT artifactual nutation
woemreessdes 1546- 1548: NS3nmut AGG t o CGG consBCTE€A2006/001685

mut ati on nucl eoti des 1558-1 560: NS3nut CGG GCG

engi neered nutation In the am no acid sequence: am no

acids 1-24: gp64 secretion signal am no acids 33-38:

6xH s epitope tag am no acids 59-683: HCV NS3nut am no

' - ~akiaker peptide am no aci 94- 925.  TBD
mutafl LRI ROLAT GBS BpinitP e B AR AP S0,
(Argamatation; pedh egideted CGGU Arg) AOGOE! (Ald) hatdtiea. anmi no aci d

520: NS3mut R to A engineered nutation Figs. 9A and B
are depictions of the nucleotide sequence (SEQ ID

NGh 40 nuefeofidies cé:n plasm d pFast BacHTa- gp64

NS3- NS4B- NS5A- TBD and the amino acid sequence (SEQ ID
Nousieptidesd cliestprigodome ORF, respectively. There are

f 4t ati-an L.he underlined and bol ded
cg%glﬁgyéeglﬁgép%‘&?éﬁldg%%h%o acids in Fig. 9B. Upstream
t oudleotidds 9841 f @XHiklepitopBAagand N-term nal to Cterm nal

for Fi e ions are: an artifactual nutation

(@&‘fﬁe‘i‘%ﬂﬁ%-&bﬁ%ﬂ\%‘%ﬂﬁ? ™ an engi neered TCG (Ser) to

Cifaclebiides 2050-20799 InkeR Peridigi neered CGG (Arg) to GCG
mut ati on; and a spontaneous CCA (Pro) to GGA

(Ala) n

( @vgleotidps 208QA775-TBD. 10A and B are depictions of the
n : | 3 ; B NGO 47) of the ORP in
ﬁ?’?ﬁ%@?ﬁ%@#&%ﬁ’%& NS5A- TBD and the ami no
agiudlegtidps 280@2§ISEQop Bodd®. 58) encoded by t he ORF,

i vel Th i h by th
L RERR e 1 63, Rt Pt g o B, BB Rl Y ' 1Y
1GRcleblpdds 1646v1 543: HSBMEE ASB O ICTG Ebrgervé@uaidn
m. na o C-term nal the nutations

N-te{ .hal_ t for Fig..108B )

arclegiides 1558-1260; NS 3muyt GBCoACOEAginered MutaoT AT (Tyr) ) :
an engineered TCG (Ser) to GCG (Ala) mutation; an

engi neered CGG (Arg) to GCG (Ala) nutation; and a

s 7B theaveipe acibemuemep) to GGA (G y) nutation.

amino acids 1-24: gp64 secretion signal

=

amino acids 33-38: 6xHis epitope tag

amino acids 59-683: HCV NS3mut

amino acids 684-693: linker peptide

amino acids 694-925: TBD

amino acids 926-935: terminal peptide

amino acid 21: signal peptide D to Y artifactual mutation

amino acid 520: NS3mut R to A engineered mutation

Figs. 9A and B are depictions of the nucleotide sequence (SEQ ID NO:46) of the
OREF in plasmid pFastBacHTa-gp64 NS3-NS4B-NS5A-TBD and the amino acid
sequence (SEQ ID NO:57) encoded by the ORF, respectively. There are four mutations
shown by the underlined and bolded codons in Fig. 9A and amino acids in Fig. 9B.
Upstream to downstream for Fig. 9A and N-terminal to C-terminal for Fig. 9B, the

11
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In the nucl eoti de sequence: nucleotides 1-3: start
codon nucl eotides 1-72: gp64 signal peptide

woe@reassdes 97-1 14: 6XHi s epitope tag nucl eorCTE’2006/001685

175-2049: HCV NS3nut nucl eoti des 2050-2058: | i nker
peptide nucl eotides 2059-3402: HCV NS5A nucl eoti des
3403-3426: |inker peptide nucl eotides 3427-4122: TBD
nucl eoti des 4123-4152: term nal peptide nucleotides

mutatfbh® Sredddatiifatu@Pm @S CWE | L) tHEAT PEprPBan & ed TCG
(Smjgestlde GAT to TAT ar |factual nmut at1 on nucl eot i de

Giisbormutation anenginerred Gtk EalitorfEE G Al mutationomidde s

on 50 ORI B ARSRE, 00,0 S

mut ation hi the am no acid sequence: am no acids 1-24:

DR 5 e oy e tiheds R P 67 e

ORF inl pMsﬁﬁd EMdcﬂHaﬁg%WSSCNSBAﬁ@b andiBd amideMciiSadueadd (SEQ
ds 1135- 1374 am no _acids 1375-1384: term na

ID N%é& engedeg by ibe QRF drezwthﬁ'éy -gare gepiontrauiBtiens sfown by the
underfhdd c,foﬁGﬁSLiﬁ IF %Il'bﬁ_tah@ Bm @i fs ﬂ?@@sgo? : l&%ﬁﬁy tt?qﬁ%\%x%xéhm for

engi neered mitati on am no aci
Fig. léAgmd eteguinah o £1-tepninalnfonbiga tiR) tigguutafiSBrant: aPattifacBial

mutei R CAT AR o TR ELLR, el Hpiaetsef AR RO B RU auRfor?”
an engihased OGORAsE)Ba GETa(AlG)tiatien; @id 4 spohtand®is Gaw (Pl’ﬁ)?to GGA

(GhOnghQSmaC'd sequence

In the nucleotide sequence:

nucleotides 1-3: start codon

nucleotides 1-72: gp64 signal peptide

nucleotides 97-114: 6XHis epitope tag

nucleotides 175-2049: HCV NS3mut

nucleotides 2050-2058: linker peptide

nucleotides 2059-3402: HCV NS5A

nucleotides 3403-3426: linker peptide

nucleotides 3427-4122: TBD

nucleotides 4123-4152: terminal peptide

nucleotides 4153-4155: stop codon

nucleotides 61-63: signal peptide GAT to TAT artifactual mutation
nucleotide 589: NS3mut TCG to GCG engineered mutation
nucleotides 1558-1559: NS3mut CGG to GCG engineered mutation
nucleotides 2050-2052: NS3mut CCA to GGA spontaneous mutation

In the amino acid sequence:

amino acids 1-24: gp64 secretion signal

12
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(SEQ ID NO 59) encoded by the ORF, respectively.
Figs. 12A and B are depictions of the nucleotide

waegasssel (SEQ | D NO 49) of the ORF in pl asm dPCT/CA2006/001685

pFast BacHTa- El - TBD and the ami no acid sequence (SEQ ID
NO 60) encoded by the ORF, respectively. Figs. 13A and
B are depictions of the nucl eotide sequence (SEQ ID
NO 50) of the ORF in plasm d pFastBacHTa E2- TBD and

t he, am no_aci d sequence (SEQ I D NO 61) encoded by the
Oaipmoraégﬁégﬁﬁv @RS epitope tagy 4A and B are depi ctions of
t BRiddUeide 8bicds: meguesce (SEQ I D NO: 51) of the ORF in

pl asm d pFast BacHTa-El -E2-TBD and the ami no acid

s agjinerfeids 68FO8¢: hinken BRYdencoded by the ORF,

a series of fluorescence flow

c?/l?l Ca{cld¥%%z&8:4 Qir%\%?lls'gé showi ng binding, at three
dmhfr&raemslmmd:}ém BD ons, of the NS5A Chi m gen3

Protelnt 16 is a pair of bar
?ﬁgﬁﬂg?#“nfﬁ"ﬂil‘xﬂb‘ﬁ’“ bi ndi ng of the NS5A

CBJnIHoQﬁHBZIPEl@haﬁ' tide I R GHIfRctEPudMioant | bodi es

specific for 2 and CD206. Fig. 17 is a series of

bamlrgra&}swkm 3 19 engincseedinaatio t he i ndi cat ed

c e duced as

dgg]cnr f‘%{d‘d% Hi@xatﬁ.gxggahﬁ&rg&agéﬁ\ere obt ai ned by
FRGimradida 684: m%mtlw G spohtdnparseartatiqnosi t i ve cel | s"
(top graphs) and "nean fluorescence intensity" ("MI")
(bottom graphs). Figs. 18A - B are three sets of bar

g ﬂ?liaéltghslﬁsm 8@ depetipisa thid iueleotidle Seéhce (Gﬂ@lﬂ? INTW48) of the
cells 9 exp ssing T cells (Fig
ORF Te’éasmlé.ﬂfé%@%ﬁé%ﬁ??@mbl e’gDS thesarpipp @°1df8‘t‘3fn‘?e|1
(SEQQB}NG-SQ)\%&H&%%yQBe ORF &bb%cﬁ@é]y’ent rations of T cells
and NS5A Chi mi gen3 Protein or tetanus toxoid | oaded
DC. The data were obtained by FFC. 5ACI and 5AC2: two

dief f.e |
TS SRRBLIOR Ye AERA LRI B o
ORF jmrpdgorid pEastBﬂcHG:E—EI-”ﬁBI]J aoé tHesan{ifo gmd 1@1A¢nce(CSI‘BQIID MﬂDSQ) T
I ' and CFSElo CD4+ T cells (Fig. 190
enco“%ﬁ"&ﬁ?@%d? LVSI Yf various concentrations of T cells
and NS5A Chim gen3 Protein or tetanus toxoid | oaded

The data vve e. gbt ai hed by FFC. 5AC and 5AC2: two
ngasef imdpf?éi? ichepiof e nusERtide Teapesh SBR Jp N(50) of the

'ORF fil f¥&smid Q&S@ﬁﬂg&&tm R4 theQniRPhci@idBbRe IO NGB

dpr oportion of
encoded by the ORF, respectively.

Figs. 14A and B are depictions of the nucleotide sequence (SEQ ID NO:51) of the
OREF in plasmid pFastBacHTa-E1-E2-TBD and the amino acid sequence (SEQ ID

NO:62) encoded by the ORF, respectively.

Fig. 15 is a series of fluorescence flow cytometry (FFC) profiles showing binding,
at three different concentrations, of the NS5A Chimigen3 Protein to immature DCs.

13
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expressing T cells (Fig. 20A), CD69 expressing CD8+ T
cells (Fig. 20B), and CD69 expressing C4+ T cells

W@ Ed0g/o4@BOC) in day 7 cultures of various concePtT/@A2n801685

of T cells and NS5A Chi m gen3 Protein or tetanus
toxoi d | oaded DC or phytohemagglutinin (PHA; in Fig.
20A). The data were obtained by FFC. 5ACl and 5AC2:
tvvo di fferent preparations of NS5A Chi m gen3 Protein.

Figs. 2 1A-C are three sets of bar graphs show ng the
ercga &6 is agppirodf bargepls skowisig|ishibitipy of Bindipg oUheNSSACDS+ T

Ei CE C4+.T.C Ei 10
Chlrnlgneni ﬁro{ %‘H”br es lﬁfgq) ar ?g%({;es %Céf(ie {OII ?(ﬂl%r?éd g% 2? g'c:el l's
and NSSA Chi mi gen3 Pr ote| n ortetanus toxoid | oaded DC
or (in Fig., 21A) he data were obtai ned by FFC
5&@ l?aFFcP %’A@Of ttawsraa\l% ahem& HExppessign o e ipficatgdgll
smfa&hmm(&@ Bf matu?d B broducd agdestribedt iS Bk IFiimples OBke ERARER
show ng proportion of T cells that are blasts in 7
obtanttd;byd’lm aanri@se m‘ﬁsemdua@ U% pementaresitiae calss (top grRphelahd "raers

fuorcpCe iReITMED) B Boels™ 0" Frc "0 and SAC2: two

different preparations of NS5A Chim gen3 Protein. Fig.

23.1 ries of ba hs shaq t he expr on b
2 Bisy Ui Bk Besti o3 a b e <hotang M peopogtponecose”"
expre%ﬂﬁg'ﬁﬁﬁlsr(ﬁfgk %/S) cﬁa;e edpregingC B8 0Pt AisTER. PeB)id CIHé® -

r graphs show ng the proportion of T

expregang QDR R eell(Bion BEkiS. Gy tqultes by astonn e oR ST Tels

ond NS CHffhin AT RLAGH, S ABHRE iR C PREM POy Bl oy

FFC. GAQH g@rt\(¢2: ove differdnt prepatations ol NSSAI Gmidend Biotghi.aphs
showi ng the proportion of T cells containing
intracellular interferon-K (I FN-K) after three

stmgw l1ahLORe twe& Eletmtw g&phmwmé pRP&fo6t FRSEILAS

descri bed in the, Exanpl e The data were obtained by

cells (Fgs, 195A@F&E$5ﬁD@mrmp1¢sewg BPB). end CFSHka: CRAGF exdls (Fig. 19C)
in da%bﬂ@}és qﬁ%&ﬁ%gg}%egﬁ‘gt%%s ?)f g:&gﬁy an% 59}1 er ed rcl)tlfnﬁgor

tetamrioyuid toaded IDC (DEBdata'we&l dbsam@lrtiydmﬂ rﬁ}\@mﬂdawmz tar
IEN-K after three stimulations with matured, antigen

differpny prepgrapensf S 4y Chwdgen3daateinn ¢ he Exanpl es. The data
were obtained by FFC. 5AC: NS5A Chimigen3 Protein.

Fig. 27 is a pair of bar graphs show ng the proportion
ofF1gS320A-C arethiree setsrof hprgraphs showing the proportion of CD69

expressing T cells (Fig. 20A), CD69 expressing CD8" T cells (Fig. 20B), and CD69
expressing CD4” T cells (Fig. 20C) in day 7 cultures of various concentrations of T cells

and NS5A Chimigen3 Protein or tetanus toxoid loaded DC or phytohemagglutinin (PHA;
in Fig. 20A). The data were obtained by FFC. 5AC1 and 5AC2: two different
preparations of NSSA Chimigen3 Protein.

Figs. 21A-C are three sets of bar graphs showing the pfoportion of CFSElo T
cells (Fig. 21A), CFSElo CD8" T cells (Fig. 21B), and CFSElo CD4" T cells (Fig. 21C)

in day 7 cultures of various concentrations of T cells and NS5A Chimigen3 Protein or
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intracellular IFN-K after three stinulations with

mat ured, antigen | oaded DC nade as described in the
wex@mokssl The data were obtained by FFC. 5AC: PCIBEA2006/001685

Chimgen3 Protein.Fig. 28 is a pair of bar graphs

showi ng the proportion of T cells containing

intracel lular tunor necrosis factor-1 (TNF-1) after

three stinmulations with matured, antigen | oaded DC

confBEBRSEOLLEIA i OSSR SR onc

and Sp0Ar v dlftylrensprbparawnd ofl@E’ﬁﬁChﬁh%enﬁﬂ‘ote& a pair of bar
graphs showi ng the proportion of CD8+ T cells (left

graph) and CD4+ T cells (right graph) containing
4422804 et o g LU RN GEF Rl s
7daﬁmhmp$d@mnﬁﬁamﬂﬁmhﬂmm&nﬂﬂndwamﬂNB&AEEﬁhﬁaﬂOhowﬁﬁA
= 30
tany ot BadsDE B R T cofe varp Pk by Bre, ST arhgARe

two dmf@au;pae@aﬁﬁ@ﬁs%mss@fénhh b postamh) and Pfn (right
graph) after three stimulations with matured, antigen

| oaded DC made as described in the Exanples. The data

: A 3.P . n.
L e T TR
loaded llnﬁadrth@ﬁldlcymi heil: surfrse fiRtkegpathe daalwesd ottsided BEFFC.

~ proportion of blast cells after three stinulations
with matured, antigen | oaded DC nmade as described for

i Fig. he iExapb e grhpis sheWing (HepRpériich ¥ZEdelfs HAKR tﬁ&&sef
l.ast stinulation, The data were obtained by F

he
after dyee stigalasionsvith @éﬁleedpmitg@n ipaded BC remiciag describgdrin e
0 I
a0 SUEWRRARTE) eSS RESRIT Kl R0
expressing CD4+ T ceIIs (rlght graph) after three
ations th mat ur.ed, en | oa made as
o B4 05 A R S el neRie Bt agféeli%cran
intracgi&r idfetferon ) IFNAR} affedr kHybd ﬁﬁﬁtﬂﬂmn?%h%@eﬂ\%ﬁ en Ioaded
obt ai ned_by FFC. 5AC. NS5A Chi m gen3 Protein. % 33

DC made gs deggribed in ths Exgmplshs Thedaa weretohtained batFF¢e SAC: NSSA
ChimPOE AR S8 L0 S AR ARG e

(DPBSgceptors (TCR) that bound an EBVpepti de/ HLA- A2

tetramer (positive control) or a control tetraner
(negative tetramer) after three stinmulations with

rrmgl,n D6 6 a R df RN AIRAREWIRE (PS8 pGREESECDRET cefls dddfaining

npl es. The cells fromthree |nd|V|duaI culture
mtracg\l@lliirleNcl‘é afterdhisa diimplationstwith matured, 4digen loadedi2C neslt asind

descn%g({]ﬁxrtgelz E)g:{n?pLiQsS )ThV\Fda 2 Werg l) %ﬁgd gy 9 ond SXH ﬁléS.I\tzﬁllrlrlfag%rtl3

Protein.

Fig. 27 is a pair of bar graphs showing the proportion of CD4" T cells containing
intracellular IFN-K after three stimulations with matured, antigen loaded DC made as

described in the Examples. The data were obtained by FFC. SAC: NSSA Chimigen3

Protein.
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stinmulation. The data were obtained by FFC. Fig. 34 is
a pair of bar graphs showi ng the relative proportions

wW@B00ZD88d1 cel | s having TCR that bound NSHA PCT/CA2006/001685

pepti de/ HLA- A2 pentaner after three stimulations
(using different nunbers of T cells and DC) with
mat ured, antigen | oaded DC nade as described in the
Exanpl es. The cells fromthree individual culture
wells (corresponding to the three bars in the test and
control groups) were analyzed 6 days after the | ast
SFigh$ Rt pair. othnegrdpﬁsa;hmmg tidpreporeéh SHT ¢liCcofidiingNS5A
i Chi m gen3 Protein. 35 is a series of FFC profiles
intracel it tygoniesrosis dactor] @3&5 -y pRerdhrsp stipyatiens ity maped, of

: I t a
entigch 158eF e e Mo 5 e o e B ery By
5AC: Nss ANSBmigendriPgeein; IviAt photbdlenyristiaticid; DEES by
anti bodi es specific for CD32 and CD206. Fig. 37 is a
series of bar graphs showi ng the proportion of CD69
eXRY 86 & 41hirdf®dr drapifl shdwink W propcHabisif @DEH Tl (leﬁ graph)
expreSS|ng CD4+ cells (rlght graphs) in day 4 (to
and CPdapiesils @ighit gtagh) ?ontaimngrle@acgbuimaTNFﬁ gﬁNSBree:hmmulgm

P The d
wit g, B oG o & e ATE S o AT G
obtaln%d%ng@S 5QIC: brys AQCHH slmyu-lﬁg the proportion of

SElo CD8+ T cells (left graphs) and CFSElo CD4+ T
ceI I's (right graphs) in day 4 (top graphs) and day 7

C ot S e e R L GO OO, § e EPiing

the grmssar(motnmg@nB (IR @raphhandRfy (ri@9 graphpafira Khre@*tmbdﬂtiogs #iths

show.n Qrtio at .
maturd AEGpEEa T RSB i P ERehel BietaeBufet Butginge
by FP@?SMGngﬁﬁﬁ%dnb@dot&ﬂr the NS5A Chi mi gen3 Protein in

t he Exanpl es e stimul ati ons were performed using

twodi fferent T cell and two different DC

g %smsr 40 bar %’ashsds%@l ﬁ&o&%m&%f %ﬂi@cytg’qull\é%?bd

Pr ot el | s a series Of 'bar” graphs
cells)shd wemgonort@nmf st ¢ollo nﬂcrfthrfe stehulgtiens ith matngd, antigen
loadeli %1%% alslfllI beé: l"\l- T 1 glf té:ri llég ©fhe cgelll!s'n\'ilvI Iaet &% SJ[}ﬁ after

rrature : na1o P ide™as descrl | n e

the lakbséififala€isn. méelatiaﬁéie vBthidedby BFOe0ADYNBFA ChatigentSProtein.
Chimgen3 Protein. Fig. 4 1 is a pair of bar graphs
showi ng the proportion of CD8+ T cells (left graph)

Fig. 32 is a pair of graphs showing the relative proportions of CD69 expressing
CD8" T cells (left graph) and CD69 expressing CD4" T cells (right graph) after three

-

stimulations with matured, antigen loaded DC made as described in the Examples. The
cells were analyzed 6 days after the last stimulation. The data were obtained by FFC.
5AC: NS5A Chimigen3 Protein.

Fig. 33 is a pair of bar graphs showing the relative proportions of CD8" T cells
(left graph) and CD4" T cells (right graph) having antigen specific T cell receptors (TCR)
that bound an EBVpeptide/HLLA-A2 tetramer (positive control) or a control tetramer

(negative tetramer) after three stimulations with matured, antigen loaded DC made as
16
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and CD4+ T cells (right graph) containing
intracellular IFN-K after three stinulations with

woredoanedsl ant i gen | oaded DC made as descri bed PET/CAZ006/001685

Exanpl es. The data were obtained by FFC. 3C. NS3
Chi m-gen3 Protein. Fig. 42 is a pair of bar graphs
showi ng the proportion of CD8+ T cells (left graph)
and CD4+ T cells (right graph) containing
describBd frARE Ek4hEs. TIPIE cEll@fr&rﬁ rthrE@fn@ﬁrlcﬁIal bupd \k/éll'%c&’rés nding
e

mat ur ed, antigen | oaded made as describ
to thepthrgprbare in thepest mcanmlrgéoml wergagalgedibigys alter ﬂwsast

stlmuf%ioﬁn L %ﬂ;vgnle%'b&l g%FF?ZS is a pair of bar graphs

e propor CD8+ T cells expressing the
granular protelns GIB (Ieft graph) and Pm (right

ft t { th L '
55 2 ik Pkl b S SRS P A e PESRERPEE! Chfe e
havm @Lbltlﬂiuﬂ@NSbX pepiide/BCA- AfSFentdhdiagemnBrePs@itlationsH{u@ing

is_a pair of graphs. shomn the relative
dlffersmdwmbﬂsm J cglls @@e@g ‘ﬁga@mm lopdg PCamadeap described
in the%ﬁﬂ?)esaqﬁe R % M&%ﬁdl@ﬂu&%ﬁuﬂg wheth kc%rx@gﬂog@ﬁxg @ @1@ h)

hree stlnu ations wth matured, antig | oaded
three basmaths tess amﬂs@mroltgldunShWBmemﬂxmﬁpﬂ s aﬁﬁéh@lsstl stimpisation.

e GRPAYESRaPrE B NS @B AL 7, 1% R 5

45 is a pair of bar graphs shomnng the total nunber of
| ymphocytes. (R gated cells) (left graph) and the
priv®Fotis deenigs obh FESPrefdps showimedindipg, af*bmo iffent t hr ee

d DC nad
cone glafbs be RERS L Pl BREET et yoed 6
days after the last stinulation. The data were
.aiedb FEC. 3C AS60- 1 im R in.
e DS e ot eaphs themmg mhiio0 RS BARa b P he  ve
Chlnﬂgeﬂg Prdteia i indthatfdfeDICsTb e altibsdiBapetific TER IMdndlTdINS. NS3

pepti de/ HLA- A2 pentaner after three stimnulations
(using different nunbers of T ceIIs and DC) with

ngpﬁqs a ek QF&F g%?ir 5 M rtﬂa‘ﬁ ‘F"dﬂ%s@ tﬂrésstutheCD8

IVI ua ure
T celigeleifisgréphoy zmelﬁlbﬁ%hmpgcsmg Chg” ii' h:leésa(right graplrs) boclaly 4=t(tce>

h
arptyf3i0 B PR R n A Y Pyt B B FR6H 9uced
DC. 98k ahta%éqsbtﬁ@by%@c NES (Bb thisBénIFetedl n. Fig. 47 is

a series of fluorescence flow cytonetry (FFC) profiles
showi ng binding, at three different concentrations, of

t rﬁg.%\{s QQ&E:S gpbg'gga%ﬂg leJvﬁﬁg {hg p‘&ohmtleF%E%Df T cells
(left graphs) and CFSElo CD4" T cells (right graphs) in day 4 (top graphs) and day 7
cultures containing NS3 Chimigen3 Protein or tetanus toxoid loaded DC. The data were
obtained by FFC. 3C: NS3 Chimigen3 Protein.

Fig. 39 is a pair of bar graphs showing the proportion of T cells that are blasts
after three stimulations with matured, antigen loaded DC made as described for the NSSA

Chimigen3 Protein in the Examples. The stimulations were performed using two
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3C hg? sin

Figs. 48 is a pair of bar graphs show ng inhibition of
bi ndi ng of the HCV Chim gen3 Core Protein to i mmature

w@aw7loyisant i bodi es specific for CD32 and CD206PCT/CA2006/001685

mannosyl at ed bovi ne serum al bum n (nBSA), and nurine
IgG fragments. Fig. 49 is a pair of bar graphs show ng
the proportion of CD8+ T cells (left graph) and CD4+ T
cells (right graph) containing intracellular |IFNK
after three stimulations with matured, antigen |oaded
differext Theelicand éwel differanb BE qoncantretiensa Hiecdata wete obtaingd b FE.
en£¥rE§C HCV Core-TBD:. HCV Core Chi m gen3
i3 B0 is a pai r of two-dinensional FFC dot
pl ots shomnng the proportion of CD8+ T cells having
TCR that bound_a HCV, Cqre pe tlde/HLA-B7 tetramer,
affie A0t EEieg pf l?ﬁa EEPhOTIOviRE e PRePPBRaof Tl caniraningy

inuacggﬁ%@iué s g}ﬁﬁaﬂ?ﬁm fﬁg ugetdjT ﬁg)lg_rﬁ 'IdaGEH DEGhadlaot )

-
-

t dot
describe®TRhPEX &hplés. Thﬂaiaw weve Bbtailed bg HFOe B3€: Nsa l(Hnm1gen3
conpositions and nethods for eliciting i nmune
Proteflasnonses agai nst antigens. In particul ar enbodi ments,
t he compounds and nethods elicit inmmune responses

a ainst antigens that are otherw se recogni zed by the
. 1395 a peir 1 ban gragnsbowEhe pioRGIon eEEONSd fels (LR graph)
J"aln ge‘flg (%t gl:agg)e&)&x ué H)?rapecl)ﬁl ar w&é Y}ﬁ‘geem d!nfbné‘
I meric o I'Ng an | nmune response
with ﬁiaduai watigge loaldemDCngadé&HEesmnbMG tied ]Elxdn’qﬂaest dthe dhta were

domai n conpri ses an antibody fragnent. By
Obta‘WdrttYuFeﬁBf 3G Ghigugenp PERIFAG donmi n, APCs i nternal i ze,
process and present the chinmeric antigen, eliciting
bot h hunoral and cellular immne responses. HCV is a
neffiped2 ina painef Har grapbs shiowvig the prdpprtighiof EDSaT ¢alis dleft graph)

acut at it and
and GIPF s BN e nB P Geb irieaP R AN e BB oo
with ﬁ%ﬁ@é’a anigea iedegPCIhadedd d&tfibed iihke Ekvhfien de dat w’:t:rQ. 6
Kb uncapped positive polarity single stranded RNA
obtaipgsd kK %\@rd‘@%@hm@%ﬂﬂgc}? #%¥Bn occurs via a
negative-strand i nternedi ate [Li ndenbach and Rice
(2005) Nature 436:933-938]. The HCV genone encodes a
sikigl® i mppmr pEbedtigraphs$ sharweng maprcmnntmieg C@SpoT gedls oxprEssing

the eAhBEpio et R Lt BT EL BP0 BRAC BB s wi

matussipiutigey thad@hoQintade o ieicribddin the Exathpidsx The data twertcdbtaindd

rotelns &NSZ, NS3, NS4A, NS4B,
by FFC. 3C: NS3 Chimigen3 Protein.

Uu

Fig. 44 is a pair of graphs showing the relative proportions of CD69 expressing
CD8" T cells (left graph) and CD69 expressing CD4" T cells (right graph) after three
stimulations with matured, antigen loaded DC made as described in the Examples. The
cells were analyzed 6 days after the last stimulation. The data were obtained by FFC. 3C:
NS3 Chimigen3 Protein.

Fig. 45 is a pair of bar graphs showing the total number of lymphocytes (R1 gated

cells) (left graph) and the proportion of blast cells (right graph) after three stimulations
18
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NS5A & NS5B). The processing of the polyprotein into
the individual proteins is catalyzed by host and vira
w@eoresases [ Lohmann et al. (1996) J. Hepatol. PAT/€A2006/001685

1-19, Penin et al. (2004) J. Hepatol. 24:1 1-19]. Wen

a heal thy host (human or animal) encounters a foreign
antigen (such as proteins derived froma bacterium

virus and/or parasite), the host normally initiates an

i mrune respona : The adaptlve i.mune refponse may be

with mefHtseantigerlopdedPC gradp as despurdiin ie Eamgles. (hoesdly WetR, .
analyYAd ¢ GayE8fer thdlast Birubradh. THERGCRL bbtaied 65 PROSSCI AS60-1:

characterized by the sel ection and expansi on of
NS3 €liengend Prateinel per cells and T | ynphocytes (CTLs)

capable of directly elimnating the cells which

contain the antigen. In the case of the hunora

I 5P A8SEa paANSf BAGrahs ShcEviRg méua@tdvetpfo;ﬁ»rmislos Ccagt TakRs
secreted |nto the bl ood and/ or th in response to an
é

having FiGRytbat bouad N$d pgptidettilA 4 IP%‘E?&F% edbres atrm&léthq% glusing
differdftiduBfeRrs JF G Qs éhd’bi;)lx%)m handed) dhilin 3064 DCGRAds Ubscribed

epitopes on its surface, marking it for destruction by
in thegwaanplest The calls| fmnaﬂweondlmdnﬁl cuituretwelle (ioaespdnding athie s ns

three s B ol B 0 BE by Bl PLvere 2P VI e e

last sGi@ulafion. PTIRVdaEwErS @blakle 6 FECT i30: N3 Ohahighs3 Prois. r ed
for both CTL (largely CD8 T cells) and B cel |l nedi at ed
anti body responses. hi individuals wth chronic viral

! rrfl 47190 Serie EBPﬂﬁ&E@éE‘ﬁcem SHARS(FREY p,roﬁiseggmlhg bindfhg,

|nc m ng pat hogen to pro € an adaptive | mmune

at threeedifforestecanoentiations, vfthe HENeCoiedthimigind Protein toampaagure DCs.
beconmes tolerant to the pathogen. Although the
nmechani sm HCV uses to evade the i nmune surveillance is

n thg§ A8 £ dfbuﬁ%ﬁpl&tsﬁ@dmgfﬂﬂ&hah ofsiadihPbf tht HESY have
been sug?ested ese i nclude bl ockage of

Chimyigen3 GopeiPrateinitoj imamatare BICsdy aptjbpdigs SP?‘N'I%EW (B32 and CP206,
Stranded
man o B A i AT B Pl SRR e ence
of HCV protelns with the functlon of NK cells
nmann .et ure | nal |
S A8 e pE B aroPe T ieE B BRI of Rty ests 1oh grag
and CIH4"TT €8s l(Sghit BradphEcon@iiting intrAbel i AN G2k fted thred stifNations
infection [Bowen et al. (2005) Nature 436: 946-952;

with yyaBireds antigen Jgaded @@gge)de ps described inthe Bxpmapless g@F datapyere
f
Obtalg (tjlg)gl: | egb\?\’f/egéég(}(eﬁtbeéfé @H%%hv%}bﬁé C“§ Sﬁl HICS/ i nfection

[Pamﬂotsky (1999) J. Hepatol. 31(supp|) 7 1-79], the

ral.e of. ant.ib .S _nat nc s _beep s

¢ 6. S phir sEeofmeront FFC 1 Defi Shovipn B pgitie
CD88Mckls having TCR that bound a HCV Core peptide/HLA-B7 tetramer after three
stimulations with DC loaded with the HCV Core Chimigen3 Protein (HCV Core-TBD)

(right dot plot) or TBD alone (TBD) (left dot plot).
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HCV anti bodi es in chi npanzees [ Cooper et al. (1999)
I mmunity 10:439-449] and wi t hout seroconversion in

woeovansgispPost et al. (2004) J. Infect. D s. PCT/CA2006/001685

189: 1846- 1855]. hi addition, recent evidence suggests
that the failure of individuals to produce detectable
| evel s of CD4+ and CD8+ T-cell responses agai nst HCV
resulted in chronic infections [Cooper et al. (1999)
supra; Thirnnme gyppAILEBRPESCRIPGSoNNAt! . Acad. Sci.
USA 99: 15661- 15668 ; Thime et al. (2002) J. Exp.
- 1406; Shoukry et al. (2003) J. Exp. Med.
1 |_mun.e nctions such
2 Dl Rertiand sorfisk B EAR! oA s b AR AL RO SetS
agamstrmtlgrms r h'sp}mmraﬂarag!bodlﬁtenﬁahb b@npdmdsnﬂﬁlansmhad ine@dne

rus replication have be est 0 occur,
respofits afiins it G5} E b Pt Sraemizegy Biores Fiput Snmfgens.
The i®hRiaé pRphsO1s dnhighced by grebéhflﬁgi tHe@RstNAsuAe Q%téi&bﬁ'ﬁh V@Himeric
[ Rehermann et al. (2005) supra)]. It has been observed

aﬂﬂgwmﬁmga{l ITRRPEE [RFRPNFRAEN )R taeet bindiag dompin, wherein
the tat H&m%ﬁéﬁﬁﬂ‘c@fn@ﬂ%%ﬁ aftifcd Qrag{{%l.tt B %e%e;t?&%{ fic

+ an responses ehermann et
bindig@d@siin, ARGsahtematize, pusessang presan the chimdnicahtigeni, elicdiig
he T cell response was |late, transient or
both ﬁm&glvan?/@?%“gzgémgmflﬁ'ﬁesﬁ% 4gt al . (2001) supra; Diepolder
etHGY is 4 h&AGr of drdRivivitdae TGy OIH tarli@fddI8imaab, rédulting in

acute i hebid B l%@@ﬁﬁ%ﬁéﬂ@%@%ﬁgeagggl cr

(20021) &$¢patoldgy 3%*9”2@ [829].1 TheEREVPRRoMIEY a3).6Rb RRcHPE pRithie
of presentation of the appropriate viral

polarl&lhwg@é ﬁtﬂt%ée R@Aw@@lﬁculmﬂwtée sgplication OT¢HES wig @degdivestrand
im0 (A Y oA 595 T )

encodsPa@singledptheading Glane mlmu tnoofles agpiypaoteiny whichéd precessditb s

t ot T | t CTLs). Th '
senee A EHEL b TR R GRS B o B0
hydro@h«siﬂcc piiotein ?ﬁb Iagg asmnmmﬁm&mS Qulsanﬁao n\xstemsmsaBt he
ti n a 1 T1 es oC e
NSS%&&I%l E@W?CWP%B{}B%BO APrat ’%‘F"a g lﬂ%bn‘B@%‘BWEﬁle ¥rgans

catalﬁ!@&ﬁﬁhésh and vafg bﬁﬁe%sé%){L@llﬁhﬁﬁSet hIO( l'996)t1 HeFatb™MMNE 19, Penin
al so control the proliferation of B and

et al. ﬁzop@rrbﬂiﬁ’?iobg“ Mhi%h are the mediators of inmmunity
[Steinman et al. (1999) Hum I munol. 60:562- 567].
THVéhegeheplihyl hast Guman omanimal3 geneyatefsa foreign astiberi (nucthlm

protelﬁﬁhéﬂ\féﬂtﬁloﬁ{]a ﬁct&‘?ﬁll mrﬁg’la?xdyo EBS@%E&S’ tﬁg’ﬂ(ls? H;r ES ates an

e resolution o encoun ere

~ immuae eesporse s adaplive ilmment fegpdnye g bé\RGaordk pelhutir g bcth t h e

[Whitton at al. (2004) Adv. Virus Res. 63: 181-238]. The cellular response is
characterized by the selection and expansion of specific T helper cells and T lymphocytes
(CTLs) capable of directly eliminating the cells which contain the antigen. In the case of
the humoral response, antibodies are produced by B cells and are secreted into the blood
and/or lymph in response to an antigenic stimulus. The antibodies neutralize the antigen,
(e.g. a virus) by binding specifically to epitopes on its surface, marking it for destruction
by phagocytic cells and/or complement-mediated mechanisms to lyse the infected cells
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| ocalization of the antigen [Steinman et al. (1999)
supra]. Exogenous antigens are processed within the

wepwoserses of the APC and the generated pepti dBCT/CA2006/001685

fragnents are presented on the surface of the cel
conpl exed with major histoconpatibility conplex (MHC
class Il nolecules. The presentation of this conplex
to CD4+T cells results in their activation.

result, cytokines secreted by helper T ceIIs rOV|de
[Carrelh 620050 (Natwe Immune} §:984A86}- ¢1mr calé& (larealy &P“éf ceffskel | s

provu?%thg Elglg?l' actifh ﬁl gi‘eﬁ%&gﬁk‘ B ﬁg&g E‘Fﬁuf céfﬁf A8 cell-

res nver se ar antigens

xnahaafmnmama&QEdymn t he proteasone and the resulting
pepti de fragnents are presented as conpl exes with MHC
c 1A arlividunls veichitlesnio nirdligfestionk aheinohunkRgstemidokd mtiresgond

hi nding of this c lex to.the T cell receptor
to the A TRAP et i BORN Aheiys TBY 1oSPOSE( Gear i e
and th@3h4 Akt bedoRe{IblerdnTiB.iAE phtBSRANARKoE life MiédhaibiHIN uges
the virus by killing the infected cells and by_the

to evzpiedhmmmw survefllgngegp gotscgmleggy pp@rsé%dokqm)@l possibilities have
been %‘g%?gt&? ﬁﬂ@seQnﬁsd:%gﬁ(a%m 1R ngdﬁt&lq l'fklfib}? bf” ggé { BIN by

ation VIrus Is actlve rep ting i'n
NS3-#AdEY mmdjdss’\ wquhnocck} robovkng\af PXIR (dnfitde stramgd R};J|A|=:a:|t1vated

uced ost e I d
prote i ENS B BAR oL B OR b R o SFPE R
[Rehéx?fﬁn@ ees e(loos) Nautrae‘eee mmgﬂa rﬁszltshmga Recent ﬂeaﬂis alzb show
effective |nnun esp aqQai nst Vi rus.
the pyptabeqlé Qfel potisam e%'ﬁﬁ pUp; q#&ﬂf‘é mfeqiign bﬁ‘g‘ﬁ%’é bn
(2009 Ndedre 436:946- 952 &Pidlafd ke 0(90052)61 Qirbl 99$389-5280]01n abutel
epitopes with high affinity. Thus an appropriate

HCVtihfeetigre althonel sires-snscifie antiodias grera ¢eé¢ctedr7?$ yeeks afgsCle

ot S RTS ARGy 19 AR gt
clearpsim®atiias heémshbive tigt b@lémrﬁéctlm-l@lmhm@l\tednmtlmaMmC oﬂame

t.i f th | h
T e e
w1thc]l?ft @&?é‘dnhﬁ’?wr&?ﬁﬂm?fs{[%sﬁéﬁal aroen Joinfmfﬁsm@fa!csn&tlsss] In
uncti ona S at. are nt an eclti v
additjo S ST ugEesih dhab fhe 4 Ry LB apas thisduce deteciible

levelb Bﬁ@@@e dhd CDY¥ ATl FespOied b HOV RbulRA A 8RS Mittidnde
effective if it was processed through t he proteasonm

[Coopentetakyl %ﬂwupr@gémq e\l o 200 Peoca Ble JATaléa$@s‘é$uAé?9 13661-
1566%20%1:% rEnd ob &?— 1%313%51%06 Eﬂbﬁg&%%ﬁ@@ﬁe

achieved elt u0|ng the ant’i gen
Exp. et 18E11645- d)6533yAdeﬂ1tcm@y>0fumnmheﬁmpmnmpmlmseraow‘lbublml

chung R T SR A By BB

prodé&k|dutiag virus replication have been suggested to occur, but no direct evidence
for this effect in the clearance of the virus infection has been observed [Rehermann et al.
(2005) supra). 1t has been observed that in patients who resolve an HCV infection, the
immune system produces strong, multi-epitope-specific CD4+ and CD8+ T cell
responses [Rehermann et al. (2005) supra], whereas in patients with chronic HCV

infection, the T cell response was late, transient or narrowly focused [Thimme et al.
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response. Several approaches have been docunented in

the literature for the intracellular delivery of
wa@nio7gerssy i ncluding viral vectors [Lorenz et BET/CA2006/001685

(2001) Hum Gene Ther. 10:1095-1 103], the use of

DNA-transfected cells [Donnelly at al. (1997) Annu.

Rev. Inmmnol. 15:617-648] and the expression of the

anti gen through i nj ect ed DNA vect ors [Lai et al.

98) Crit. Rev nmmunol . By virtue of
(20015 FH e Q&P@lﬁﬂﬁ&ﬂr Gﬁgﬂ Wweb& lm éWaLéchaéfrfft@b £9Pbh

Exp. MRAOOY 118591 5pe been shown to have great potential as
|mTune m)dul ators that stinulate primary T cell

av%tﬂcﬁf elaééll‘% hses sl HOVRLH @ns Wthh result in
392 245 252] Thi's uniq e property of t
chrongaipfeatiens nmy@é@si@ dug mjtheﬂfka@tf pmbwrpﬂee@em ofahc a;gmpnate

viral L %grfs t g]?,% T mn%e ystH?gEfﬁ %ugges? \ f? lmlf“i 3? eﬁbﬁ&nay result
from ﬂﬁ'ﬂiwimér in ﬁ%cﬂa_&ﬂe afligkn isTRo@sdedngd piesénifed tB1the 48As tum thbe
ol eI BB BTS00
S S b ke Bl 0,
whxcﬁ]- tuseslmd %cessgﬁ(ﬁ‘lgﬁh n®fIn bidiBoR BRIsQRHsd 1 € co-
L A A

it e R SRRt e e AP T b B,

whlchEﬁs tlieondhaiom/iolf mdnumity [ssfsmthaﬂ (E999) Ijems hinammlhfé)‘ﬁ&-

567]. 28 rteurmr 2 et LC I 1 na’u o) v1 smfected
8§Fﬂ"1”t° F ISHOPSF 1P €4 Frgnate 3 5“

cells AitMBES in theEresEREtYN. oflﬂféctﬁﬂl 61, Fong et al. (2000) Annu.
Rev. | nmmunol. 18:245-273]. Promi sing results were
0 mh@ieﬂ&iﬁnt'efbd@nh%r:sﬁafe T}frbd':s@ée‘él difffer¥ht it ABCE dePehding on the
ant i gen- pul sed [Tarte et al. (1999) Leukem a
locahﬂtm@sé tsgmtigeniiStcauman ¢t @l §5999) v )y Exeasporsantiesds aie
[
e Ry S S
presenlisil en the surfacsi of theoest! compiened with pmmé@mgmpmﬁnhtv icomplex
] t Y/ I
MG o G Tl R o BT Y SR R el O h SR
their apiyatipr Aaheecsait] ¢yyekingsrsegetnd By heiperalhcbllp pravndeghcotfeqmred

solobld e SRTH 4Vt P L B Gl LHOMIRE "B P PEAT LA arapaons

antig@f(huMbAl k3psise)es of the invention are a novel class of
reconbi nant "chineric antigens” produced as fusion
pricgesdy.dgntracs!gag wgﬁm%@ﬁgesa ndheprpiepsomeagd 8is  of

resullfi’t{k &Bfl&@ﬁé@fnen-trsh(ﬁe pllegéﬁ%t ds Qaﬁbleggssdvﬁ{]lvﬁfc LB 1TRI&SHs 8n

lored to target the vi
the surface of APCs. Following blndlng of this complex to the T cell receptor (TCR),

antigen presentation to CD8+ T cells occurs, which results in a CTL immune response.
CTLs can eliminate the virus by killing the infected cells and by the production of factors
such as the cytokine interferon-y (IFN-y), which acts to inhibit viral replication.

As the virus is actively replicating in individuals with chronic viral infections,

viral antigens are produced within host cells and secreted antigens are present in the
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antigen to APCs, especially DCs, to elicit both

hunoral and cel lul ar i mune responses agai nst the
w@etogotel anti gen. The HCV Chi mi gen(tm) vacci neCT/OAR106/001685

dinmerized formis schematically represented in Fig. 1.

The vacci ne has two domai ns: an i mmune response domain

(IRD) that contains the reconbi nant HCV viral antigen,

and a target-binding domain (TBD), which contains an

Fc fragment of a nongcl onal antibody. The design of

circulatipa. %r’awetp REthe pirsence of thees antizenti thure iy lagkerfianetfeqtiyei ¢ s
immuh& RS %dng F%alﬁ?ﬂfémrﬁlﬂ:efﬁ% ﬂ}rg\?l?élqlés?oﬁég%v(;uﬁf H%lbg{he"f

anti e structures t ate Its uptake

produtthmmfgiﬁf Is.spwbldl icould ecvopiios sb@adi anrgysefl virsl épitopgspyitphighat e
ese It. can be .processed through the
aftinifl THEATR RRPARE e ousics eFBC s R EF SR ledn BN
internalized lagd pﬁ)CWSEdllnNhC?pﬁ;)@ﬁﬁtd cellﬁl@ﬁwrﬁpaﬂg)ehﬁn grdéir for viral ;
esponse en(t |nes c e proces

Pep“‘{f’r“’ é"p beaesented i thgier ek (4 Hg\k@f ﬂfﬂ-‘iﬁ?‘%ﬁf‘%’é’g ?ﬁ‘
viral dptoPésQfl teRoRteRUSIRAARS 1 ﬁ&%@dﬁ%ﬁ wolimaaul;%mlvat&,s the

bi ndi ng of the Chimg e'é n& vacci ne to specific APC
productiers prbdifferpntiatianof K3 rbedlste functions] CELs that are olda ta mpunt
aneff‘c(fﬁv@%s LT mtq%I ﬂ%‘!nﬁ?cﬂ%)hw' ar nmechani sm of action,

app ars the nolecule to Fcg
r dheps thesipachﬁébl(leccgnmmnmal Lanngdﬁ@w)oukddswlffeetmerif it bas

o AR BB R Eone

al. (20049 OFfothE[ﬂﬁnlﬁBI Rganl- 1n$]eTlus B&ﬁﬂd be edhidveé snmf by proucifig the
| engt hs |ncorﬁorat ed at the am no_ and carboxy term nj

antigegy wi %ﬂg sigeH; orhyidslivery to e pepraRiiaic ¢allalar espRartgient stich

that i dnBged Rprdiessbd WA ERNRY § Mahiter R4 Gl Eﬁélxttth@@éstr&pbéllular
I mrune responses agal nst t he fusion proteln i ncl Udlng

responseeS¢yexal apprpashias havg bp@rﬂqﬁu@mﬁﬁ inth¢ Wierpeng f(plﬂ@ft igirapellulan

il Sl RN 40 RV RO B 160

10: 109@41-1&33];1&13 luseaof ]])IdAhranﬂfectedh eelBDomrdizatalng 99 HeAmu. Rev.

imen T S8 7 Bkt b Ry o0 PR i Bl BER N Prvectors
[Lai dt A5 €1398F @rit Rl EOmPeslM & H9t48a].upt ake of the vacci ne by
mannQse receptors on, APCs for uptake. Therefore,

oty efithyr OREdPmrdondlity Ies Whith s deriveddrasy mopeeyigscs

have B%%H«Q»bn RIRGE Bidat potehtiaP&SRRNS nloduiaior@tﬂgt stibduldt ary T
6), mannose receptors , ot her ypé

cell r¢Sﬁ@!tS|e lﬁBﬁl@b@S{ﬂb?@l (3998) BYatwh é§b89§ 6@2]5“{1@@1}1@@@% aftthe
|
DS §lap A0 0l o) Uiy Bl et o

for therapeutic vaccine development [Laupeze et al. (1999) Hum Immunol 60:591-597].

Targeting of the antigen to the DCs is a crucial step and the presence of several receptors
on the DCs specific to the Fc region of monoclonal antibodies (mAb) has been exploited
for this purpose [Regnault et al. (1999) J. Exp. Med. 189:371-380]. Examples of this
approach include ovarian cancer mAb-B43.13 [Berlyn et al. (2001) Clin Immunol. 101:
276-283], anti-PSA mAb, and anti-HBV antibody antigen complexes {Wen et al. (1999)
Int. Rev. Immunol. 18:251-258]. Cancer immunotherapy using DCs loaded with tumor-

associated antigens have ben shown to produce tumor-specific immune responses and
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endosormal and proteasonal pathways, and presentation
on both classes of MHC nol ecules can result in a broad

WO povaneIssesponse capabl e of preventing viral |iPEBECAR®HI00168S

or elimnating the virus-infected cells. The
generation of a CITL response is critical to clear
virus-infected cells [Wiitton et al. (2004) Adv. Virus
Res. 63:181-238]. HepaVaxx B, Vi Rexx' s first
anti-odeér B GAE( (CBinpldAk APEIDDY). KARG! Demll. § 1957.6LoRE G alOf

chronic I nfections,” has shown very promsing

(2000 Anmint Bevi. fmmnael| 18124%273§t111qmt§§1g[r®bs yierecabtained ip zbmsz)l A

riats VS wsl oA RoPln b BERARSHOCETIYAL &l A8 0d )" L dfiGnl BB,

C Vira eval u nin
Thesecdudinsicieallly demodstrateahk officdey difi asing)Bato geénsral ivinfiune

B i n Hepdart 03, Frontiers i vel opnment
respofgy RATIh PR FRNETT oA UrSTipETHACYRCAiAe TSt Heiato Cgit Bl
immublSfspSaRey Sttvirdl ant{géRO3 whithaY Rbst fhdefse Fhtein 18 tcddamt i C

. vaccines for the treatnment of chronic viral
This inpgluesithe daliveny nf aptigens A, ppRropmAe aftizen prepetation|apd
o i . _ ) tro
primif QRO PLoECRE LT SUPel S0 B BERR erfor ool
carriesd. . (2004) | mmunol ogi cal Eval uation of a Novel
meric Thera eutl Vaccine for rea ment
e it Y*g?‘gesé’ IR BEEUgR & a(’é’dg‘zf; PR ‘éef?fa?‘?‘%‘ﬁal
“chinlgie ahtii@n&f prodiredvd RSidh protdBhdfael¢cted antipeald AddispedHic regions

Viruses. Wods Hole,. MA_ USA, Cctober 24-27, 2004;
of an @t&%d& The bifunctionalsissimphibe goleculeriytafargd fatargst the virsl

antigdd8 mseéspéélally(lg@gﬁa elfdit oW 1lnfotl ARl cEiRFAARGHhE Fesponses

vaccines tor the treatment of chronic hepatitis
againptriheseldcted antigen. Thy HeWVrichimigsn Rhvaskiad geitsodimerizeg) form is

R F. Editor, IHL Press USA] . B.
Sc}le“ﬁ‘??”ﬁ%%‘%ﬂh?gnﬁ used in this application have the
Mian ivagne asl tvodehify at imemibued responseodeiedin (IRD) dras contains

the bR R FREUF ] e e R ind0e dyman T RBoT e
an chcgﬁ@nmﬂ agfictloePnallatiBoH! Tiid dusigh @ tHey abane ifpaithigeveral

ability to bind, specifical I%éwlth an_antigen, each
uniqug EraRgritgetq itfynstions Thechimeriq desizadayers the fermationigf antibody-

like sfrBSRRORAL fabilitatd W Tt tﬁx%?t@f)@)%&ﬁc rQERLS dh@ r&uktyiRe of
I mmune response in which anti bodi es are produced by B

appropyiate lanlégen@seseniaticay & carebe proegssédrihrpugh thelpraieoasomaldyagrway

unct i oni I mmune r esponse
Chlmigenm;vacpmes dancatslolby: pt'(ﬁ:eﬂﬁdl vrgehrserxdnsmﬁuk psthwhy peesaftedly | s

t ho mar ki ng the cell for destruction
MHC%@“S% H‘ab)&r 5‘?‘% a%@?ﬁ)"?l T3 %ody- dependent
The TBD mediates the binding of the Chimigen™ vaccine to specific APC

. and tlllélﬂ‘ggnde} 3) v{sgr?t@ %&nhﬁex@ywﬁﬂmgiags Is}ésmﬁhgfh étﬁ‘%?egyonse

receptors such as Fcy receptors. While the invention is not limited by any particular
mechanism of action, it appears that binding of the molecule to Fcy receptors on APC
(e.g., immature DCs) results in the processing of the antigen through the MHC class I
pathway. Insome embodiments, a xenotypic TBD, the recombinant antigen, the linker
peptides of varying lengths incorporated at the amino and carboxy termini of the antigen,

make the whole molecule “foreign” and allow the host immune system to mount multi-
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cellular cytotoxicity (ADCC) effector cells, and/or
conpl enent - nedi at ed nechani sns. Anti bodi es al so

werecsmse system cally and can bind to free vPET/OA%006/001685

Thi s anti body binding can neutralize the virion and
prevent it frominfecting a cell as well as marking
the virion for elimnation from host by phagocytosis
or filtration in the kidneys. "Antigen" refers to any
LyW th
epitol WA Eepbhs ppdit (B brofin SR ACHE A
Fusioa prﬂtenn Chiniger3 pretems nai alsmigessrodured frhisdn-maameBan cella(e.g.,

nonstrabl e ant | badi es and/or ne ce
yeast g L b ha bRy et B B g GO ampal hwﬂrﬁﬁgsby
enhan@ﬂltg't&@ﬂﬁln@lﬁﬁéélﬁ&wﬂ%mﬁrﬂﬂlaﬁ)(@gphlﬁnarﬁ Bbits MaanJeﬁJaum-
particles and/ or "'each of their conponents. In the case

mannege glyqosdation intreduserthipdnient cslls pla parmetathoyuptake ofithe vosaing
oy RS hon APARGEREBRGRETL | 00 00, (87 Lot S ch

anti geni nducti ve events that
f Thetefopey Ghitmigen ' yactiyies can be matrnalized by @Ié@asthrough specific

Fer sRiponc bt BF loraih Pl eBiEh Bl rempod bRt o™
type 164 ASScdptd?, ahd bﬁplh 8sis [‘Gélj'te‘ﬁm%)ﬂ E8004) Rfnu. Rev.

i nteracti on of Wi th antigens is an essentl al step
Immyngl. 23331941 |M4l<swlmegﬁgeecmt0@nmm@§nwﬁw es to

B 8 G A S e e L L S

molecmhaway rwslx inlsebrgad inanmecrespbsse dapabde ofi pyeteatingigira mfchnon jot

d d B ||
o e ARG A AAORENASTE A i
virusliffeatededlie IPWhittﬁ)‘Ia ef ﬁn(ﬁOb@ﬂA&S Vitub Ries.i631181-268]. VHépraxx B,
ant i_ge

VIReghe Fi bhip Eci dhertes é??ﬁ% b {r%?m?ﬁ@%aw Wi
infec§SHISHA BhowtPVE Progfisiag re@ﬁ“é iR ?gééhmcges'tdd'tgs %Ge&rg§ BN 20039'A

“cel lul'ar host response” ers i mmune
novelr%p@ﬁ@eranwpaf@mwéﬁrsﬁb@@wmentm plpremcamel igfectiens: T

evalu&t%d ﬁ dﬁ&&%p} %gy RS Wit Q&ck'l{:ég R H Jvl)lusg H?\ﬂ?{‘n'

ected” or cancer ous erein,
20034 Hrentieesr mDrog Deeelopment forgéir! HepétarssDt@nﬂoep t-ypdiruage

oGS s A TR BRSSP e emen
of chibaftaiinl afidtibsy Yrémiticndl MeetthgrofitiesMoRyulreBidioge of Hypanns B
V1rus|esn dégp?e%lle}/? lll()négn?robé(on%?e\églﬁmtlang]r XP(?I? é:e?'ga?llloe ?tglly[rEC? eorge et
al. (2004) Immunological Evaluation of a Novel Chimeric Therapeutic Vaccine for the
Treatment of Chronic Hepétitis B Infections. (2004) International Meeting of the
Molecular Biology of Hépatitis B Viruses. Woods Hole, MA, USA, October 24-27, 2004;
George et al. (2005) BioProcessing Journal 4:39-45; George et al. (2006) A new class of
therapeutic vaccines for the treatment of chronic hepatitis B infections. In "Framing the

Knowledge of Viral Hepatitis” Schinazi, R. F. Editor, IHL Press USA].

B. Definitions
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"Conpl ex" or "antigen-antibody conplex" refers to the
product of the reaction between an anti body and an

wa@nio7gerssl Conpl exes forned with pol yval ent ant P@EO82006/001685

tend to be insoluble in agueous systens. "Cytotoxic
T-1ynphocyte" is a specialized type of |ynphocyte
capabl e of destroying foreign cells and host cells
infected with the infectious agents that produce viral
antigens. "Epitope"” refers to the S|gﬁlest form of  an

akbe $l%seéé1% @ﬁﬁmh?ﬁhoné\ﬁveathe Biepnage indicaterbby the fdlowing
deﬁm{lgﬁss(uhlgsstdg& R@‘ﬁkﬁda@e ortion of an antigen that is

recogni zed by an anti ody or a T cell receptor.
"Fragmant" refers to a part of a disunified entity i

[\ L O t
g’e par 1Erfmunogl%gltlhn tgoiegul }ré)élgéegn B'H@ﬁ?ﬂ fils.
TheseAﬁGlemﬂd:srwé ghar:ﬁtehbtéd hgving the abilityrtp blnsllspgnﬁx:aﬂgz v&ﬁtlhagrre nt
fer t reconb ant. nol ecul e conprising the

antlgf‘éla?%{l%@a& afgn%éamee '3 e native fragnment. "Fusion

p FRhghdlly rés%@sres of qnﬁm% Q&s%bﬁ‘sef’ RUFErS €b Dype Eﬁhﬁﬁlﬁie‘}ékpﬁﬁsea

brid ene made nbi ning two or nore codin

in whyé %y; &

q‘u@bﬂﬁe@ are' pHpeesed lmph(vceﬁeé 1e8d arg seqretehiniq the h?q%i an

R e e

respohseathe antitaldg bindy spdcificalint® dnfigeriseatle sinfacasf cellyietdrer to

pathog i@ ipedg gl Y ST LRSS o915 S B ettt ©

celluladydstoni€ity ﬁmd:@)" efRSRRPER, arftot cﬁ@pmueme@meameemmm
resi dues, that are the sane ar glar at orre ondl

Antibgdies s pEculatniysishtically an sttt Bytrsinios.

can nélﬂfaﬁ§§ thk QirldA&nR ?’f&@lﬂtlt £ém nﬂf@étﬁ%ta' <df as REll ﬁﬁnﬁl‘lkltfgqhéjﬁn@ﬁ
the sane position of honol ogousp olrta/nucl eoti des or

for elpmnytpmpfrqn@l best by ahagszpﬁ0$lsj@mﬁlitreh¢n iortheskigaqysr . For
t.
[ de %calréife'fszg a&\%l%gtaﬁ e| %gg}rljgal é@g@r‘% i hﬁ;}ﬁ%%@h

approBﬁate eelts, nooods cag;yate::@frsemﬂvdefc ad foir nmnunsnes;gmmacnemd that
kn to ope .of ski et he.a
R R S
subje€t'th PR Io€ indviirb g s, fadfigea APinclud€ ddr dxempléNdells of eiratd. 1 n
the context of this invention, ybri dl&latl on" neans
pamqleﬁémg/gr chhg) Hyeir components. In the case of viruses, the components

specifically include viral proteins.

“Antigen-presenting cell” ("APC") refers to the accessory cells of antigen-
inductive events that function primarily by internalizing antigens, processing antigens
and presenting antigenic epitopes in context of major histocompatibility complex (MHC)
class I or II molecules to lymphocytes. The interaction of APCs with antigens is an
essential step in immune induction because it enables lymphocytes to encounter and
recognize antigenic molecules and to become activated. Exemplary APCs include
macrophages, monocyteé, Langerhans cells, interdigitating dendritic cells, Follicular
dendritic cells, and B cells.

“B cell” refers to a type of lymphocyte that produces immunoglobulins

(antibodies) that interact with antigens.
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conpl enmentary strands of oligoneric conpounds hi the
present invention, the preferred nechani sm of pairing

WO pwolovissl hydr ogen bondi ng, which may be WAt SOPETZCARH06/001685

Hoogst een or reversed Hoogsteen hydrogen bondi ng,

bet ween conpl enentary nucl eosi de or nucl eoti de bases

(nucl eobases) of the strands of. oligoneric conpounds.

For exanpl e, adeni ne and thym ne are conpl ementary

nycl eobases that pair through the formation of

hy &b gegiehokad regiibs | eidZsgipareachreierde adiffermmé regicarafithy

' AR Main SnlaRfi "hybridize", "hybridizing",
heavfﬂ{;l ri ers" %ﬁ%ﬁgﬁflﬁg; used in the context of

pSiGegHulet responsed’sor “egllulanbastresponsed fafers taoa ypaointmuneal

hybridi.zation ditions.preferably sugh .
respof bt hERbY SholiRiinkt SRSANTCHR Sihalie 2 it o niggetty
elimiﬁgiﬂghéﬁﬂ»\ﬁéedtég ovthnderdue oEIBL at ur efs for hﬁbri di zatoi on

are aboye 37 and,  tenperatures for washing.in 0.1X

S BT RSB AT SBGTE SRS TohAa i & Polypsptids eRmpprising an
immirRTAPBSR dohRiAIRDS shd I¥argePslNdifg a(fﬁﬁﬁﬁ f(f?ED%. OT ¥ infine 9€N.

I'n particular enbodinments, it refers to the ability of
respoppedagenily andytargethinding dompaing may be disectly onipdireasty linked by

covalithfo‘?%ﬁ-QWatl%Jtﬂﬁaﬁr?s?' "1 nmune Response Domain (I RD)"
refers to

e variously configured antigenic portion
of“Canpiéxiter i‘antiget-etiblody corhplex’REfecotopthie preduco ofthe reantisre
anti ge r gne or nore r.econbi ngnt. antigens. ..

betw PSR PaR\ TS A SREP CeTUPIF TR FUTBE it OB Rintigpt ko

be in§ddubléin\agbede sydtéavs. E1- E2, HCV El, HCV E2, HCV P7, HCV
NS3- seri.ne protease, HCV N34A HCV NS4AB, and HCV NSHA.
As Qriaterin drlymphocytre igmhipseialized iynernd ympRhoe e capable of

de:strg;‘ﬂii‘i%j fdrdi@Rcells@h& Bﬁs_t %;Ells&lgfé@t@&i \vtitlh_%b iﬁgecfgbtﬁ%?érﬁs fnBagro&fe

~ be prevented, inhibited or relieved by eliciting or
viral ggigh&it i ng an i mune response in the subject.

"L GyLe: : Of . ]
Bt e R
antiggpmolebule; thisivithe spedpagrstis. ofldb noigenribdt ismetognoeyd by an
tbuéﬁAb" rq{ers to an anti body produced froma clone or
antibgdy o3 T &7 5o ¥ogenous popul ation of fused hybrid

C e{Frfgment GreferstoRypartiofl @ dRuBiEkd entitly DIN tHe 6itdx$ ofthes iV EIEH
to egt ablish cells |ines producing a_specjfic

it may-3ls6 OF Yred to Z5{en B A PRthay Aot @tferPPANdine giHy. Accordingly, a
fusiog @?g Egﬁ%:}?ﬁﬂéén%/}?@ ggg_aﬂ&@ BIAS refbr t8-areddAMHindhEMBRHEHIE ESmPNiNe
the same peptide sequence as the native fragment.

“Fusion protein” refers to a protein formed by expression of a hybrid gene made
by combining two or more coding sequences. '

“Hinge region” refers to the portion of an antibody that connects the Fab fragment
to the Fc fragment; the hinge region contains disulfide bonds that covalently link the two
heavy chains together to form a dimeric molecule.

The term “homolog” refers to a molecule which exhibits homology to another
molecule, by for example, having sequences of chemical residues that are the same or

similar at corresponding positions. The phrase “% homologous” or “% homology” refers

to the percent of nucleotides or amino acids at the same position of homologous
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As used herein, "operably |inked" nmeans incorporated
into a genetic construct so that expression contro
waemoenses ef fectively control expression of aPCDGARI®6/001685

sequence of interest. "Peptide |inkage" or "peptide

bond" refers to the coval ent chem cal |inkage between

two or nore amno acids. It is a substituted am de

| i nkage between the a-am no group of one anino acid

and the a-carboxyl group of another ami no acid

POIY““E:‘H&‘M?&@%ER‘YR"&W@M areelﬁ@nﬂcelmwmbaés or eramBple; 475 9@&%
re51d1§:§ uﬁﬂvoa;qbféiﬁ@ 'Qfe idéhtica’ fhle ?\Em egﬁ'&' 2Eb355d 13 R ous, Percentg

fering agent, a tonici t usting agent, "a wett
homOéwman bad?ipmsmmng\mnomfrwm programs kirbvar tweome of skikhid y
the aftcCePt abl e” refers to a non-toxic conposition that is
physi ol ogi cally conpatible with humans or ot her

arHost" sefers lea varnirblopdéd/anirahlao hibh'a chiméricaatipar, @rikxample,
brefers to a polynmeric formof nucleotides of any
can be admingstered-t her i bonucl eoti des or

dag e’ doRRRUSTES tlveéRiFon, qﬂ}‘bﬁdiz@t‘i(m’ nfaf e PRinkg bp the
rimary structure of the nolecul e. Thus, thé term

complemantage sirandsof elicometic eompguads fn the peasemiivention, Hreprefirred
T mp e
Hoogmtetmyl raversed, Hoogstpai' hydseges bonditg, betwetn coeplementany eucitoside
or nup iR atdco Bt R Shpt e o ol
adenih® @fdthyning atd sl @Rshtdry REAEDHEses Tl pair TRSUBHIthe formation of

phosphonat es, phosphotriesters, phosphoam dat es,
hydrqggn Bondst H¥bridigation cappecyy uer yrayipg eirqumpkaagess Thetegns

"hybﬂ&i%’?h%ﬁhﬁin‘gﬁt‘ﬁ%nd?ﬂﬁs RiPHOHkL, *ﬁk&ﬁh?ﬁe contekt 8f those

contalnlng pen dant nDIetIGS SUC for exanple
polynyelsetiden.sar¢ mearit rifefey tecepventinnel ledvgégathmqndm,ons preferably

such L pRAM Gt in SHABI AERL KRN Dy 100 BT iR, Iy

whlcletemp):rantréKISﬁh)dmﬂtzahm irg abdiel3ae gI #hd (té?n;&:ratm{é? for |vﬁlsh1;1g in
oron, oxidative metals, etc
letsﬁg ﬁ?gbﬁeﬁr 3#@1 ators, those wth nodified
| i“nkmegity (@ “Bamuit RERnT Q%fs't& tHé%h?"s tespGhd o arfhiftighn. In
as well ‘as unnodified forns of

partiqylr gmbedimsnts dbrefarpiothe philigef tlmh@dy b Xs5iet ar prefes itged Bepainst
infectidls@iehangeabl y and nmean any peptidelinked chain of
am no acids, regardless of length or
pébnnmnahgipansed?malmﬁﬂm’f chirs trthe ﬁmmuslgatohﬁgtmédantlgenic

axi s’ reventi on of
porti SR oo FE Hhe B Borfifef OF St inGpent fone or more
reconﬂyliaml aitipeny. Peefétegloambantigensintlades; 80l ddgnotinkited t6 UV iCoye,
HCV(EI -E2, HCV E1, HCV E2, HCV P7, HCV NS3-serine protease, HCV NS4A, HCV
NS4B, and HCV NS5A.

As used herein, the phrase “immune-treatable condition” refers to a condition or

disease that can be prevented, inhibited or relieved by eliciting or modulating an immune
response in the subject.
“Lymphocyte” refers to a subset of nucleated cells found, for example, in the

blood, which mediate specific immune responses.

28



10

15

20

25

30

subsequent |y devel oped di sease synptons. "Prevention"
of a disease neans that synptons of the di sease are

wez®ensisal | y absent. "Protease cl eavage site" PEF/E€AZ006/001685

a site at which proteolytic enzynes catal yze the
hydrol ysis (break) of peptide bonds between am no
acids in polypeptide chains. hi the present invention,
the phrase "stringent hybridization conditions" or

mﬁ%h&@&m arﬁfBB&’;L’ 14r@ "b”rrelfef‘srté ah Qnt%_ﬁ? Pidﬁﬁ%ﬁ S Eloge or

a conmpound of the rnvention w ybridize tc
genetically toarqgenous oprdatiom, of fused hybrid erill, ireala bybridama esfl. Bybrad
sequences., .the term "subject” refers tao,any. .. .
cells e NG Bt o s Ritab G 8 U oneRl A angbodspaty
chemitallyvanddmkfiholopically kahogeRelsCIE hatsembghized @y aectype of
. purify a nolecule containing the tag. An exenplary tag
antigehnc| ydes a 6xHi s (i.e., a sequence of six histidines)
t &g used Her&E) "bperil§ BhRed" tnend MB&pSated YiTD A geNdtiR chiuctGan
mount an antigen-specific response to an antigen and
that exgiresstongsontyel sequenges effpctivghyoatrolapgression off agodingisegnence of
intere€SPONses. " Tar get Bi nding Domain (TBD)" refers to all
of part of an immunogl obulin heavy chain constant
r €Beéptide (iakape’, orCigeptidel Hond? refias to) th€n@valenByhemidublipkugase
betwe&t: rt]\g%glgrgg%ltaggg %‘rl ,}_sf. gte ig}q:sﬁiggg %}E\lfi& Eﬁlﬁa(egrp %gtw%ena trl]le %r_rgllilirrl})
I ' ?{y:dg_ B8 ' L th@bdigemlg suf f i ci ent
groupgigo}eéﬂb&gh%%gigddg? ect igve Bﬂggﬁl rs??f/t ot oxilc T I'ynphocyte
( &Tiphamwed éwicalhexkipaant’ Tcompmséscematerigl Fhdh asew@diwvants acares,
antigen d.to block or.to cure or gt |least partially
a pH-adipsytie 2 butfesipederalc pvpicliY antringsserh 4 XFRBR asg) o,
preseflafivRamd Me lidé.sorder. A subset of T cells function as T
hel per cells by secreting cytokines that, help activate
B ReTacauted e epLble TP P BEOBTONGI SRR I BT col |
physi§l%$§§ﬂy dnaesRMEtHunRAE 6f othdtaimaé.c T | ynphocytes
(CILs). The terns "treating®' and "treatnent” as used
hdiheitermc polynudepiide? asusad hereipfreigrsde adphyimsac forewfabl e by
ohi . iyl R . . N
nuloBifeR Py K BT HHAUAR AL oo ARl AR, 1 G4
refersambyutorthaprimary atreetisied thewhédledulerdug ¢hetemalinsydesedpubls- arve

s AL RO 0RO RS Bl 11
exampleplabdlgwhich attnelvapiveietart, tiethiylatiby, “cais esubsiigutidaef one or
more g? %Itntgtlugf(}cmec&\%ghg Facleotides wit (aggxf’allggr,] in%mttxcqgoti%g nm%ld}t{cgtri]ons
such as, for example, those with uncharged linkages (e.g., methyl phosphonates,
phosphotriesters, phosphoamidates, carbamates, etc.) and with charged linkages (e.g.,
phosphorothioates, phosphorodithioates, etc.), those containing pendant moieties, such as,
for example proteins (including e.g., nucleases, toxins, antibodies, signal peptides, poly-
L-lysine, etc.), those with intercalators (e.g., acridine, psoralen, etc.), those containing
chelators (e.g., metals, radioactive metals, boron, oxidative metals, etc.), those containing

alkylators, those with modified linkages (e.g., alpha anomeric nucleic acids, etc.), as well

as unmodified forms of the polynucleotide.
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As used herein, an agent that is "therapeutic" is an
agent that causes a conpl ete abolishnment of the

wauphorssl of a di sease or a decrease in the sSeREr/CAY6H01685

the synptons of the disease. "Xenotypic" neans
originating froma species other than the host. For
exanpl e, a reconbinantly expressed anti body cl oned
froma nouse genone woul d be xenotypic to a human but
not to a nouse, regardless of whether that

r éBelybemiidat ad ‘xeieias segisehintasdapesably pd star ary paptide-

 linke@@EH25¢ Mipo hﬁﬁﬁ 9‘%%3 rcﬁéﬁ%ﬁlengtgnqg?ﬁ ?rﬁﬁﬁét onaﬂﬂ&ﬁﬁcdtﬁnt he

cont ext of Ic antl I nventi on,
X e«mIsyqb hcrefﬁBtpr()Imy@x,ls”aneaemmn}fpetc pmwentkmdﬁ thmb'mptwlms ofp

.a X e ant bod a TBD ved f. a
aiscafsy G W e O b R A ST s P fleRing i (RS e boE
subsea;nédt@eﬁvelé‘ped(aimwsmpﬁﬁﬁs gens A conposition of the

present invention includes a chineric antug

cORBIVFRiaNg oAA disrwe meapsdpioEwtamy Alithe diseass) are rygentially
absedtar get binding domain (TBD). In preferred enbodi ments

of the invention, the IRD portion is capable of

i riPoeteasg cleavage aite”zmf¢ro aTite af Wwhicleprotealydis enzymys catelyze the

t.a n f APC,
hycr P ) OERRAP Bk Bl SRAB L2, B ncllpidictadils

p rlﬁslﬁaenpresem/ﬂméntmn uhaphmkes‘tstmrgeﬂ:td@bﬁdinzmonrcommmsﬁfor t he

fol | ow ng: i on nmuno or
Sm%@";f@ﬁilm Irgtgp)tg Ins I"‘@E‘f aﬁn a %Pﬂlqoﬂ“(gﬂ%{b t}OHaWIH
hybrid¥e t@lt§ﬁ%§?§h‘qu§:ﬁ&€ IRt a mtmiRePhunsiRr bf &K&rsequ’éndEHs ot ease

cl eavage site, and a tag suitable for use with a

puFher e subiects refersdo pny Waghblogdsdeanipali referably 3 human.
p r e’?%}trcfeﬁwg gtn‘)a?ﬁkr o§ nﬁﬂ&?pé ﬁerQ:fe u?éﬂg lid3%htd & %y a molecule

CGener al not necessarlly, the
contalmg the th. tAarqnemaIarx)fag m@desmxms (swneseqme@l pheix hustidines)
the invention, the IRD of the chineric antigen
i ncl udes one or nore (e.g., 2, 3, 4, 5, 6, 7, 8 9, or
10T B trefenso 6 aypeiod eym)hosﬁh dzt exh hewran eiggn-spasific

respTgR B UM TR/ m RO B A by sponses.

pr otz $éﬁ BindBe! PEARINIYBDY plre&trﬁonﬁsl dripet ef &fimr@iogRBalid Meavy
be a Tinker such as any of the |inkers disclosed

chaitheqngtant regign (hg- €hl (@ er arirfti2dfer)of the inventi on,
Wﬁ?%@"‘&eﬂ eatEEny srQbive Qﬁé&uafgfer!% arf DS antARa
the ft

eng antigens, can beuses. Wiere nore than
(e.g.cnchimertid gmgem gr zppcdsmmaotlde encothingra chimesin @ntigen) suffigignt to

e 4 5955 R S PRI RO B Shhoe

response to the antigen and to block or to cure or at least partially arrest or slow

l'l

tag .

symptoms and/or complications of a disease or disorder. A subset of T cells function as
T helper cells by secreting cytokines that help activate B cells to secrete antibodies or
help anotherr T cell subset to become effector cytotoxic T lymphocytes (CTLs).

The terms “treating” and "treatment" as used herein cover any treatment of a
condition treatable by a chimeric antigen in an animal, particularly a human, and include:
(i) preventing the condition from occurring in a subject which may be predisposed to the

condition but has not yet been diagnosed as having it; (i) inhibiting the condition, e.g.,

30



10

15

20

25

30

can be used. The chineric antigens of the invention
can be nononeric (i.e., they contain a single unit
weowpioissng an | RD and a TBD) or they can be neCT/CABI0b/001685

(i.e., they can contain nmultiple units, each

conprising an IRD and a TBD). Miultinmers can be, for

exanple, diners, triners, tetraners, pentaners,

hexamers, septanmers, or octamers. In such nultiners,
arrestinf Or §15Wingiel\developithdn®; of i) Rt Blel ondition, e [fchasignt or

sonme can be identical and others different. Fig. 1
regres&éﬁpg%can%‘?fb‘?r@SEWPWQ}St c antigen. In yet another

eRRAGdTRRsin, 3h %&ﬁ taf ¥ et Rutic" Rarl é@@nﬂﬁattcﬁﬁse% LoRpILE

antigen 1 nclud 6xHi s-peptide fused to one or nore
abohshm’emmf thesiymptonay of griisease amardecrease dmibie severityHEvhgpsympoms .
ofthednsegs%”e enbodi nents of the invention, the TBD of the

chifreric anti gen can be an anti body fragrrent The TBD

C 8Xerveypid” thévms sAgMatipeeon® a spetics lothehthah tHedoktj Batekainple, a
ich the re] evan hi ric antigen i s to, he )
recombiitly ©tpEss ?5J a"@% ‘5%@ '?fg‘l?f@m ﬁ&\ﬁ’&s‘%eﬂo‘ﬁi: W@W%éd‘en"typm toa
humaf BRGR (P Susef repitick VS tettRPthat REonTBRarfly e‘k?@ss%h laARBJdG

antigen is an antibody fragment xenotypic to the host
was proghceshin iybpeterialf ingagh haman, or snoyshephtad hug an e sppyexrof

| f t
cind ST | R, TP o
ora xbrmtyq:écr sribodefragoéntein t S B ddrtved nowengpecing othd:rehanetho byeptoc
h %ﬁ bod%é fra ment conprises a nmurine Fc fragnment. In
which the chime Brred enbodi ments of the invention, the

TBD corrprl ses a xenotypic Fc fragnent (or a segnent
thereof) a hinge region (or a segnment thereof), a CHI

Egi on ior a s%%@_snnt thereof), and a peptide |inkage
’ g the target binding domain to the
P8 6F R prds A ehth, B TR R iRl an

immulne rdsponserdbmmul(ﬁ@) andlauarget] bemhngwéomziip pﬁ&) Impreiferred

inkers th sed
embogpSEsTos T et R0 BPEY b P e ot o 1
cell re‘s‘pmespaﬂd the €arp étibiealing ;&Ur’@org@ R&ablel of bixdingl ant ARC, tsactadeut
am ng aC|ds (e..g., about 4 -10 am no Cld [

dendr!‘@rfﬁ{lh The,ehimseaisrpligsn of dha Rrerent inKRLion may@sg ‘eq’f&%am no
more afzth@ f&ﬁﬁHﬁQ Q&hingR eSS dn3ERunbbiobdiin ﬁopa dnt (HeREH, Ar e

wel | known in the art and are generall ? ci ne and/ or
Cul rgglam phan imnginoglebulin @va segment theref)) 2 p«;xmﬂé 1A BrRtsase

cleavgg%%tg,%d%qg suit@H18 for use with a purification protocol. A chimeric antigen
of the present invention is capable of binding to and activating an APC. Generally, but

not necessarily, the IRD is N-terminal of the TBD.

In some embodiments of the invention, the IRD of the chimeric antigen includes
one or more (e.g., 2, 3,4, 5, 6,7, 8,9, or 10) proteins (antigens) selected from the group
comprising: one or more HCV proteins such as those desecribed herein or one or more
recombinant HCV proteins. Between such proteins there can optionally be a linker such
as any of the linkers disclosed herein. In the chimeric antigen of the invention,

immunogenic fragments of these antigens, rather than the full-length antigens, can be
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Generally, in the chineric antigens of the invention,
the IRD and the TBD are not joinedby a physica
wa@niorgersennt i body i nteraction between an anti gR@T/CA2006/001685
bi ndi ng part of the TBD (e.g., an anti body nol ecul e or
fragnent of an anti body nol ecul €) and an appropriate
antigenic epitope on the IRD. I n one enbodi nent, the
chinmeric antigen of the present invention is a fusion
protein having two portions, nanely an | RD contai ni ng
an antigeni c sequence (such as a viral antigen(s)),
and a TBD containing a xenotypic Fc fragnent. The
xenotypi ¢ nurine Fc fragment binds to specific
receptors on APC, specifically dendritic cells. The

~ uses. Riraf e hPbddAnien fsipReséabiin %&hﬁn@ﬁh%&%ﬁl}t fillfengta) get s

o R RBITE

can beitkd.gen and presents specific peptides on MHC cl ass |

ss || nol.ecul e ont act and e T cells

ﬂ’geé‘é‘ﬂeé’f’é?tégﬁﬂ#ﬁ? Vﬂi‘}% %{?erﬂcrqnuﬁlglr\e{‘%}f)nonses to

singledint@omprizfng @h ERD arella RBD) or thetymm_n beupyltiogici(ee dheynatesi r abl e
contaf enlml le $hitd each 31??1%[111 i RI dll' f}Vl'ixftlHl%lrs ROR ment

i meric an Be “a° u5|on proteiln haV|ng
examplmiupm, trimens tet:n:ampyntanmhnxpm@ra segtamers, efoctagen By

such ﬁngftﬂng§ Nfe in@iVidh4 ﬁﬁl{s(‘caﬁe%eﬁh&l S REERBNSrSorkd caR BPldbrlica, Of
these wth yCcosS atlon at specific sites, and

meﬁle%é‘Ff@EeyblFég ﬂlﬁ‘F?‘ﬁ%a‘ihE‘e"fcr HFER 28R ch can al so be
O Iy Gep anokiRE e?bodirﬂbnycﬂ‘thea&wfeﬁdaﬁ,rﬂmﬁm iheelimerid dntigennvent i on
row es er_modi fied,chimeric ein
lnChl ]P-Ip %ﬁ F-‘F% O?C or &018 y?l’g&e% OIé%na%Fll&llblg ?%Bn%ﬁ{
HCVlismotéms.agrrent) I's conjugated with aV| din (e.g.,

Sk Sl i B Srand eq REMID D ot s Pihb Lh5hH] aRgR G Tbe aSUCh

_an avi conj ugat e es the pro%&ll on of
antibadyfragments Jop THBGan byrof thrsamppspreies A3 thifos ly it

the rél&zaﬁ@ﬁihﬁﬁé #kigéh ik Bﬁk addilﬁnstbr@@f %Iﬁ;ebﬁleﬂﬁﬁdl, ug;&éfeaded\m t g ]

of .a fusi.on t.ei.n t he
embgpcnps e {5 npsiopy o P oo e i o RS E0mA)
xenofypiv tdnbe hastriFod exxmple, if thix host inabwhinpm qamarﬂ eglomc

antigen-presenting cells spg‘glfjca

| anﬂb?%ﬁipa%%nglgt ﬁsoﬂ}?ﬂgah}ﬂé?ﬁ?ﬂrdﬂ @ndbEiB t,%&i:)as Q%usfe'aﬁan%D

agnent’) rouq hem cal

fragracsh | In gmaiwbosume@mfdhﬁ lﬁ‘@ﬂ‘!ono?le %W@WE}? %@?ﬂy fragRett i on
comlsﬂasé AA\Rfe FoBa . @ the A68 daamemwaﬁneg@ Bth@ivdndh, f used

an antibody fra rrent‘ ecul ar_ bi ol ogi.ca
e TPt Ren B Fenst Bedio. ?“&ﬁ%%ﬁlgn fohe
gnbﬂﬂhﬂr&\m 4 Ol regip @8 smgment meteem andalpdphids lmkm euitable for
lmk%t%e H:tu'x gid%m%fn €8 AR NSt chronic HCV infections.

nVent: on provi des an efficient
The present mventlon also comprises the use of linking molecules to join the IRD

to the TBD. Exemplary linker molecules include leucine zippers, and biotin/avidin.
Other linkers that can be used (for example in fus_ion proteins) are peptide sequences.
Such peptide linkers are gengrally about two to about 40 amino acids (e.g., about 4 -10
‘amino acids) in length. An exemplary peptide linkers include the amino acid sequence
SRPQGGGS (SEQ ID NO:1). Other linkers are well known in the art and are generally
glycine and/or alanine rich to allow for flexibility between the regions they join.
Generally, in the'chimeric antigens of the invention, the IRD _and the TBD are not joined
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nmet hod to deliver a HCV antigen to APCs in vivo so as
to generate a broad i nmune response, a Thl response

w0 paolowisey CTLs and a Th2 (anti body) response. PAI€A2006/001685

I mmunogenicity of pre-selected viral antigen (e.g.,
one unrecogni zed by a host immnesysten) can be

i ncreased by the presence of a xenotypic anti body
fragnent as well as by the presence of specific

al ycom‘/nl ation_introduced in the insect cell expression

by a phssicahintigsrsanfihody EHcrastionstiyeen aa gitigen bindineaerts heeTBD
(e.g. H#antiBody1RoIBELS S fenftht b ﬁﬂﬁéog/qule&@m& gﬁ]ﬁspprééﬁria'te
nt on various c s of

.bind to’specific receptors pres
antigehie epiopgron theylRIBm (e. g., APC), including dendritic

I .0ph . Al | d . .
or 0 SERPABRAEHE BRER T R Feenl i BtEp e fogon
protetn hdvérig thormnsons) nadielyna@l IR\ drkaikigg i bitfgenit iséfendey(sARGS a
. _.especi al | Di;g will be hg/drol,yze to smal |l peptides
V‘ralgﬂﬁgeﬂ@sé%{ 2 4BDrFoptaming3 xenopypf Tagisib | 10% Senay R Gmpe
Fc fiakm& bindd odREiiMrCeptoRTh A#C,@Péﬁﬁ&hlig%&iéi} ctelﬁéé Irfie BRYfRg

.antigen specific T cell receptors ( [
regioap thspihiraerec apbeen thiglargets antigernpresenting edlls spevifipatly.cThe

e S T TR
peptides e MHQ tlesstl@ndretadsdil gelecHien thi cogtaloandi aoti¢alBDeellsranfier s

t |1 or part .of. an i nmunogl obul i n heayvy. chai
sencizls Qymordl 4 G BT iR FRORRE rTB QUG 4 et heEapabl e
appropridfd Widiesithblecens) efC, dafce@péiRl on an APC. | n accordance

with the present invention, the TBD is a protein

c apofuaheremhodimeny thechimencantigenpandie adysigmpratem having two

i rl v . s

P A gl of Sllsen e S B,
peptidas, gt & efdhrse Wilhtghycosidatipmens specificrsites; andmxenohpiqmeserkce

ﬁaggént%@%%‘r%r%%%cgygg@@ts the uptake of the chimeric

antigen roug C receptor on APCs, specifically
Ddn Y8y ancithier embodinichie tiepaaintion propidak £ furthhemudifiad chimeric

.antigen i.s pr.oce . and. present ed foreigp; thus,
antel vikGEIn % L EGHIED! s it et (Sl € B0
conjidaked witdvidie (e. . Ntepta01Hin )i, fOMEkampRs a R pRbteR. [Suck b

.host or elicited a very weak immune response in the
avidigeropjueaied §BD facijiates thpptedictipr T 2 Widepswos@ent ofRENTBBN,
conjligdfesC NatR41lyGt ﬁ@fgbl@égted A8 " TR hn bk %or?@?a?%o l_\?ithSVi iIel €8y

bi ndi ng to a nmacr ophage nmannose recep type

in the rmmf@rfusiompreteirg and gD (g nbsragnent)pian be bivkiRylated| so
kn i r. d o PC such.as . This
o e A B A5 BB, RS R P ety e

IRD ¢antigen)tand tireckRIP (e santibdyBs fthghet) thitiupk themied) lt:bxg&gatioﬁn
beAg %rlrjllggdifanrc]:gt Aﬂ}txee]grgsaelnlt 1Znsgnt1%¥n i%&g 'thel use O rrcl,c%n%ihant antigens

of HCV fused to an antibody fragment by molecular biological techniques, production of

the fusion proteins in a baculovirus expression system and their use as therapeutic
vaccines against chronic HCV infections. The present invention provides an efficient
method to deliver a HCV anti gen to APCs in vivo so as to generate a broad immune
response, a Th1 response involving CTLs and a Th2 (antibody) response. The

immunogenicity of pre-selected viral antigen (e.g., one unrecognized by a host immune
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exogenous antigen is thought to be processed and

presented primarily through the MHC class Il pat hway.
wolomewerssl i n t he case of targeting through CD2BGI/CAN®G/@01685

is evidence that both the MHC class | and class |1 -

pat hways are invol ved [ Apostol opoul os et al. (2000)

Eur. J. Immunol. 30:1714; Apostol opoulos et al. (2001)

Curr. Mol. Med. 1:469; Ramakrishna et al. (2004) J.

syﬂ%ﬁ%ﬁ% ige %%%Fégﬁﬁ%e Ofya:;‘léﬁ?tgp‘ﬁ antipody fragpentas well as by

the pees¢ricg efispebidic gbpesyl e[tloo ai(ljttqduttat ig &W?Lwtezswmmcgln ;
| -

The a3 SRR ol SRy Sl aPsenes ofabe FREREn oo

com;{oﬁ&mﬂkﬂl lﬁhﬂlﬁ) spémﬂé recépt®y@presdnt.on vaFbUEQEHs of the immune system
172(5) : 2845- 5%&K exenplary TBD i s derlved from
(e.8-MRfeinghdingidendris osikh, mackAphagesrmoneeytes B eells@ndned i n

granfb&2dsBoke fillidn PRSRIARisIRANS Epthe’i‘ Rm&Sr %ﬁﬁ%ﬂ*s Wil g
I nsect cell expression sgstem I nvitrogen, Carl sbad,

inten@hized JsAPPCT tespecipBP D ésn wilsbeshygolpredito erhal Cpaptidercanid peesented
on @W@é %o %{&P&/ﬁk W@les??gld/g I\hﬁﬁlﬁssquoﬁecﬁgsetoq‘

erm na er m nal
cells hntd antiBah spegifioAlxzell Tdft!épmﬂf(m of the@gppmopiidte sgeeificE@ In this

cule for th ractlc e .present invention,can

way g o npsan Bis b B0V sy Bread g GEbaRRY AP oAt
the vir@dhfebgorlcH2 and CH3. The hi nge region portion of the
nmononel i ¢ TBD can form di sul phi de bonds with a second

TR wisd deigine theterm phagges B\mdéra&P@emMEBE%”srefera@ afjpr part of
an mNEHtlIﬁlr [obaR: héa@%\/ﬁ’z{in 951% Wnt \bhlg h S0 aitib a%m%?tvcedﬁable
0 VI us

am ng aci d reco Ent” T obacco et e
of bipding tveand’ cab@@mge ag iAPE. &nctcpﬂdendﬂrmértm p@lsen‘t nimieniiomﬂle

B i C ..
o0l s ElpaBen USRI R tLEBl S A8 USRBIRD S cpoge
cell, lenels cutseipleatly trdiBpoital iatof thagierty recfeptdmledmtalt@m(e.cllnai n
of the |l '

2 wth th equence of am no
accoyfanqsvidh ﬁlﬁpreéfqﬁgmieﬂ%orsq&mrwsn%?afan %&%@grasnnaflwne tsthej ye
uptalamm @@masc &tigbh@irdeigh theSk RBeptdrita M@gq)esﬁﬁﬂgmesm

CH3 region sequences and, optionall

Vlrtueof @F ﬁv%ﬁc t@&&e the vipliaahgeads processed andrressnts % asj%)relgn, thus,
an m‘ﬁﬂ&&%&oﬁ% i Hﬁéo%@f: Z%ﬁété&% AT M@adﬁ ?ﬁtn gﬁ RE Ewal Wik

vector. The exenp ragnent ereln
tolerfited brg thethestwa chgited rmleecwaé ifoprung h@pgen arthehost. of fusion

R B3SO IR B, By
is capnbwmfdﬁahmg)ﬂowmmirqmbgejmsnmeﬂ:demgr/(aitypeoéctﬂhhecepimmhe c
macraghtl#&g ?Iglgn(gsle?%egtt%s gﬂpﬁ{ﬁ%}{;}%}gg&e I¥2Q)lé Clls %glgrles(,jsg(? on APC such
as DCs. This molecule is a member of the C-type lectin family of endocytic receptors.
Mannosylated chimeric antigen can be bound and internalized by CD206. In general,
exogenous antigen is thought to be processed and presented primarily through the MHC
class II pathway. However, in the case of targeting through CD206, there is evidence that
both the MHC class I and class II pathways are involved [Apostolopoulos et al. (2000)
Eur. J. Immunol. 30:1714; Apostolopoulos et al. (2001) Curr. Mol. Med. 1:469;
Ramakrishna et al. (2004) J. Immunol. 172:2845-2852]. Thus, monocyte-derived
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portion encodi ng an i nmune response domain and a
second pol ynucl eoti de portion encoding a target

whredismgedomai n. The first and second pol ynucl BOL/CA2006/001685

portions may be | ocated on the sanme or different

nucl eotide chains. In addition to the above descri bed

regions of the chineric antigens of the invention,

pol ynucl eoti des of the invention generally contain

| eader. sequences encodi ng | eader peptides that
dendriiwicells leaded vatr chimenc antigethibatcspeaiBedlly tangets §8206 molinngluce

bot Epaent o LacRed REE 8! CEE Feborkf and s POttt prslifEnive
T helfhdr fesporde fRAnhAkeishr ¢t al. (3004 sk thalubaln1 FAODsubs2gel | .

Leader sequences 0 se disclosed herein
andMGERRPATY WVF%O@MOUSF&PU YinreanARgjpryidoma

2C1§f‘bstdl<§h%§ ¢ Sk }ﬁ%%l@régs@oth@éio? %nH '%%m@&b&‘ B @Gh&ct cell
sequence L YKLLNVLWL.VAVSNA| NO 37) encoded b

equep@omqygﬂe@dlnvdeogggcﬁp@hb@ CA, USA) ThlS TBD con31sts of part of Cyl

e R P QA VERRN PO PN i e el

terntigd] te Caerthitdh of thie pltmseraiti-HB VisdgtmAb Hedenstars eégién éfahe 1gG1

expr on i.n st ce Pi Chl astor east
molgfy 55 the Brnctif SRS brofenh ucAtindag aonifin o inbd pstde, part ot
CHIClﬁﬁgeeeﬁlB%BileQiGn@CHEﬁmm&nﬂfﬂé 273 ieglog AfondF §RGhGdmeric
hi meric anti gens and/ or %bsequences

TBIB 2 f@rraé;sylpbwe .bgefisawéaa sesond T BH@PQA@HU?FQ oPipHifttaade des
exp%EN%?R N%QIEJQ m ds'ﬁ‘fsl&g;ﬁrba i) bﬁli'{‘s te%r gg&leﬂ%m%dﬁ‘%

y , an ated nol ec
(rCCpmbynamblwcd delsviors) ptotegemcledvagt sitend tempitamina fusionef the

0% ol ogy t
rar 4 ok E B R TR e AR BRSO
(Hyandqui(ym CTheekédplarySrBD fis fvagicdne of the emstdnaéhahydﬂthdlgm
o A g L

linké éivé haidalabids of the O, 0 Y&, eHe HnﬁEé'sH@i&ﬁc@n@Jqpﬁﬁl @m re§in
genes encaoding a chineric antlg eC|f|caI

Seq‘éﬁ"%‘??l"é@é&’“ﬁ%ﬁ”éﬁ #HC-tomna) gsptidsof dd’éwgal anyipg %wﬁ%encwatby

feBlidts RefifiA ARG thd Skphddsibh 1&kd an LIRSy THIP R RS Rent 88hed
m[cgrefgrgtbly have hono %gy of r eeast %896 ngre g ©
herqin &frmp gisipprepOgxpleaid fordlat geppr@flen efbfusion povteins witlyardigens

es encoding a chineric antigen, as

(knggé%&ﬁléﬁ?%gaﬁescrlbed by the sequences set forth in

SEQ ID NGs: 39 and 41- 51. Typically, such anal ogs

- di f.er Blovdiflolynycleatide® codon changes. Exanpl es incl ude

pol ypepti des with m nor am no acid variations fromthe
n at.%pgpr aspeetof thei v eation Riguideypolynucleotides encoding all of the

chimeric antigens disclosed herein. The polynucleotides comprise a first polynucleotide

portion encoding an immune response domain and a second polynucleotide portion
encoding a target binding domain. The first and second polynucleotide portions may be
located on the same or different nucleotide chains.

In addition to the above described regions of the chimeric antigens of the
invention, polynucleotides of the invention generally contain leader sequences encoding

leader peptides that facilitate secretion of the chimeric antigen from a cell (e.g., a yeast or
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viral antigen or of an antibody fragnment; in
particul ar, conservative am no acid replacenents.

w@esessat i ve repl acenents are those that takeP@i/aaz006/001685

within a famly of amno acids that are related in
their side chains. Genetically-encoded am no acids are
generally divided into four famlies: (1)
aci di czaspartate, glutamate; (2) basic=lysine,
. r tirdi Qe
insect ol HhlRuin i bl Biant kg QBBARLCRE AR ORayctirond
chimerit htigen paor tbisgypétmpfeom themdll.( E?adgmhmngman be any of those

._pol.ar=qgl yci ne sar.aine | ut am n ne, _serine,

aisepie e s BRRE M e, AoV, bR 28

sequbb(fe@ﬁhﬁg thRraéhif®aRd bdq@ence IMISISYKLENVJLWIWAYSNAI &E(mﬁb I C
acids. For exanple, it is reasonable toexpect

NO: %ﬂépc%?d?’¥8}ed¥1€]&°‘i‘@pﬂea‘€é‘ﬁ%nt of a leucine with an
ATACECERETREAAA MRS TTIRAARGTATRUTGRY BrGTOGe calTativT AcGe

threonine with a serine, or a simlar conservative
GATRSEQ B3 fiscdvl fandxpesssion ih inbechoells sud the lpharmajing factor

lead%eds?ﬁg%(r:a rék%%om gea\se Jﬁgf [ p%b“ 3p9stp§;c gc{astecf Lsggit ngn

S Ui amtehtidr protides mﬂﬁmchnmda@ cmesdomhnymmmp&meatmyy tof

t he oI eptides disc ed sses
gencg iy SR o GotngteubBEs Ziaraty
isoladdd fofth, lhélﬁd@@pélyﬁdclda,ﬁdésmac@dihgaﬁm@n@aﬁﬂge@%ahop@iehﬁ1 t
an i mmune response, are wthin the definition of a

DNAHNA PNAGR A dasbridspand rghatedyaalequies) RRASlsRNdS 8T i ve
ohg&&@ieﬁ% %ém letnldn rhaﬁEg g?lreés@ a QW I 1QRTO10 6 el Resand

covalent co Juga unrel ated chemcal moieties.
enca@ingzd ehireribeantigert qmmBNérseqmeqyaw partheredfh katyeolpfucleotides or

ohg%nrﬁcféoiécgeg ghrﬁt }ﬁ%bndlzeg %}16 a%%ﬁgs %1?9&1{1@% ﬁm&%ﬁ@ nglgtéer NRINA It to

chlmmladmm-dnyodammlyﬂmwmdesn the art. Amino acid
viatjons.are. row in 1. TABLE 1:. Amin
Ao Riisnn o e RSB e iPen I pien dicgaing & chinferi”
ant1§dﬂtk§éd1ﬁ¢hllly @ﬁ&lo@@lrheb&n nﬂﬁeﬂogsnnauw ege hﬁltamd; hatietain the
altering either the conformation or the function of

ability,to elifib am immuns rgsnonses arst prefeeabhntiayg hpwalogy pf dldesst §4 7y more
prefEfBlyl oY Qﬁd 40t pﬁf'fé}aﬁlg 07 t§%n{/‘ of deu@leBh@ég eﬁé)d(r% zgchamenc

not “nore than:
antlgyn, a5 SPWﬁqaﬂlyd@mépd/bx thﬁeewb@ls |sctlft>ntl®m($§Q IISM?h‘» @91@1@94—:18

b I
51 GpIUEE UTRERL R F N 3 VPLEHEIBREL b s
polyipyptrdaphmh indn@raitino auid dmatlammm ithee rtuiral afri)o doid sequence ofa
L8 A5 el BT )l
replhdeirRAIS] O&hséritiveeplideaRniéAFSRosePhit @ike Pl Wlithis 4 RRBlYGEN
al so_be consj dered conservative, ~depending on the

amiphasidsghararrrelgteddm e gideichiipg GeagticaHy-gpaded Aminepgids glee
genérﬁ‘ll}I BEidEMRS ot PRARLONG acitlcEOhHAE Mitahite; @F BdsRiAYsink0"

arginine, histidine; (3) non-polar=alanine, valine, leucine, isoleucine, proline,
phenylalanine, methionine, tryptophan; and (4) uncharged polar=glycine, asparagine,
glutamine, cystine, serine, threonine, tyrosine. Phenylalanine, tryptophan, and tyrosine

are sometimes classified jointly as aromatic amino acids. For example, it is reasonable to
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exanpl e, glycine (G and alanine (A) can frequently be
i nt erchangeabl e, as can alanine (A) and valine (V).

wokwhioorssne (M, which is relatively hydrophobPCT/Ca2006/001685

frequently be interchanged with | euci ne and

I sol euci ne, and sonetinmes with valine. Lysine (K) and

arginine (R) are frequently interchangeable in

| ocations in which the significant feature of the

amino acid residue is its charge and the differing
expeqh khak anyisolated seplacgmmentyAf Adeusine avithesiisplaing og valine, an aspartate
with & pidateE ereo?’ﬁﬁé vat}?& B& e, Cd?%@ﬂﬁi?ar ‘é@x‘ibeﬂz%t&@fé?la@&ﬁ&@ of an

onservati ve' particul ar environment see .

amin@had wmamwmlh reE@tcd arhinb ecid v&tl mgtdrave d majoneffitt ofr ee man

viotofhacfuly, PREBERiGK e TalibG obshudly e Ao 89

sequdit©ks an(Io€ the pORPeptids disdld<bd hreinid ipbisessilg rainat zﬁ@mo acid

SUbStgL?tli%ln ﬂg:lt 8 o%ét%ﬁﬁsf&n%%ﬁy @Eec&g\g Séglél (fhéheo emg%s gr'g]&g@st to Sﬁgxf
an imun€ $spbnsete WwithANie finithA of BRI /aﬂﬁ%]e%nEeﬁJatlb&ein&lﬁ?(@
that serve, for exanple, to increase the solubility of

aggregptéverconiugates with pther ¢himeri antigen mylgeulesndicovaent @pnjugates

with egll ey it ooVl s G ety inihe o
functidhalitR2 to gﬁéups2that a?SfouBdin chineriontigéh antifo a0 chdifs orldthe N-
am.no acids in the chinmeric antigens encoded
OngeF“l'ﬁL %‘8 PSSRy Bt é@‘(‘%eo“fhe cor respondi ng number s
of AiihelagidtabBRiatibnst deprovidydisclabRtll. des t hensel ves). The
i nvention al so includes pol ynucl eoti des that
sel ectively hybridize to pol ynucl eoti des that encode
chinmeric anti98BsE FAGHiR0ARIDAPLIRGaMORC! eotide of the
invention wll Ph g Zze under S ?\lngent conditions to
one or nore of  RFimga e J?\.rg?a RoT hin SEQID
NGs: 39 and 41- 555t ||gcn_. #IN 1 di zati on
reactions is re"éspa‘mm*er TR py| one of ordinary
skill in the ar *A‘muan enpi ri cal
cal cul ati on depphR¥8#RS upon C¥ohe | Con th, washing
temper at ure, anpCh#amateonchBlYatildn | In general |onger
probes require hibitasing enpefSin ur € f pr proper
anneal i ng, whi | pGhlemet er pi &hes néed| | ower
t enper at ures. HyHistidingat i onHienen& | y depends on the
ability of denal Isolkdcimicl ei Daci d [§eguences to
re-anneal when tpariRment afyestrands| are present in an
envi ronnent bel P GRETT MEITINT Tgperature. The
hi gher the degr CRlcHiolfie | | TMrOTUNPTY bet ween the
probe and hybri UTEw ROVBIET: [F1e hi gher the
rel ative tenper :l > be i,oc. As a result, it
fol l ows that hi BRSEFelatiy rqtenf; Faf ures woul d-tend
to make the hybprd™£ation L SFfdi il ons| nor e stringent,
while |ower tenpbhise®ipes | odbr 5ol Teqp additi onal

L]

b

details and Tryptophan Trp w
Tyrosine Tyr Y
Valine Val Vv

Conservative amino acid substitutions can be made in a protein without altering

either the conformation or the function of the protein. Proteins of the invention, or useful
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expl anation of stringency of hybridization reactions,
see, e.g., Ausubel et al., Current Protocols in

woRdogoulsar Bi ol ogy, Wl ey Interscience Publi sheCBECA2006/001685

((c)1995, as Supplenented April 2004, Suppl enent 66)
at pages 2.9.1-2.10.8 and 4.9.1-4.9.13. "Stringent
condi tions" or "high stringency conditions", as
defined herein, are identified by, but not limted to,
those that (1) enploy low ionic strength and_ hi gh

for the &sation eanecomprisop@imargthan dp (e a’ﬁ‘ﬁln@r@ﬂ’GESI“Ml %:o‘gp 4hn10;

9; 8; ‘7?, , r ry.aeh0, @8%%:5%4’@?@ éﬁg%tﬁﬁﬁd'ngﬁz ?éllﬁzglﬁﬂr%géjfn@lﬁhg%%{mg

at’e’ at mpl oy, ridization
any odi snhruunc dy vaben(V), zgxld(tucm.e, (Epforramy etber of dhresehudrpphobic50%

1 %
aming feid AR syt R AR B TSR (o 1
asparﬂ,%ilﬁé ma&h& vgvgfvﬁﬁﬁ aag sﬁhleQSffoW:}trébntﬁiH}gDoT%ﬂcb\dch wgsa. Other
(o ori de oalumcitra a or e
substERgRE ST BREoTSETEEIMTVHE e RAITE B P MY SR BY
partiGldr %ﬁ‘ﬁxﬁ)) aciPihd TS0 ¢l MEHRBOSRRALiSnA BFhcRur8df the protéi Gk Um

ophosphate, 5X Denhardt's sol ution, sonicated

exampéo ghypine (for andphanineX8) paw fraqpently, beviptebanggable, povanidsaninan
o TR PR Pl R

interdﬁﬂ‘gedf\mt}i lowwiak ehyzl 1snlehlcg1b aﬁrsomgmnesywmlmsdhncdmnsl(thldof

. 0. SS A at 5 der teI str ent
argingis ) B GTROCTLy SE P oo ani in YO (B
the aﬁlhmld 1BsiQ B it elkar@et and|the dlﬁfah@cplt 8.6f Gk M0 @inind acid
Laboratory Manua . , New York: Cold Spring

residpggrag,pot mgeglcantﬁg@@theaﬁw?maa&é confiderade ceqsewagvﬁ 9

partléﬁ’:lr%h?&u&ﬂ% BaeDE b 08 el iy NEl. 1dRf Str§erded: (W. H. Freeman
enper at ur e, |on| ¢ strength and % SDS) [ess stringent

and Qkh)i pagel 823 ddentkofb stiala lﬁtﬁ?@) Pyag Nafldvepd ecidfS g ord PAkSel GP19;

Lei b LOGEYY, pRAL 3Rl BE, 20 e o 5 soc (150

mM\Additbnal alﬁlldg\ﬁoﬂynusleohdﬂcmmludbmo@ withOnerd mocti(eip), 2, 3, 4, 5,

6,7, BeaPay Lo P aPLaddbiond S ont pnk afthe a1 Sioa e el

IRDsStA&seveNOr efaﬂiﬂl@%ﬁc&&se\mmmﬂhty bEtlfelrJ:IEﬁihﬁchlmeﬂlé(aﬁ@&
at about 37-500C. The skilled artisan wil reco

The 3lditions ondgleiions eanederod ppRPIANORCde-85 dnt: &> 3% én?gt9h10 o2 13

e I C d f r r
1, BEAEIRE 14 20BERaAR) 25T A 0D, S, S80I RS

aminp ﬁvléﬁ ini therchimetic atigens gnopdadiy] tbmcrlwdmbéﬂu(wgi the

ri [ from any
com SPGB AT ABLR B RIMERB RO RREL Lo
5 ZH&vaaxtmm alse afchudes pdgneleotidasfthat kelemively hybtidigeto
polyr?ueche%ﬁaeesdthat encode chimeric antigens. Preferably a polynucleotide of the

invention will hybridize under stringent conditions to one or more of the sequences set
forth in SEQ ID NOs:39 and 41-51. Stringency of hybridization reactions is readily
determinable by one of ordinary skill in the art and generally is an empirical calculation
dependent upon probe length, washing temperature, and salt concentration. In general
longer probes require higher temperatures for proper annealing, while shorter probes need

lower temperatures. Hybridization generally depends on the ability of denatured nucleic
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fromany of the sequences as set forth in SEQ I D NGs:
39 and 41-51 but with T nucl eotides substituted with U

woemreessdes. For exanpl e, enbodi ments of chi nMBCT/CA2006/001685

antigen nucl eotides conprise, without limtation: (a)

a pol ynucl eoti de conprising or consisting of a

sequence sel ected fromany of the sequences as set

forth in SEQ ID NGs: 39 and 41- 51 wherein T can al so
nuc eot

L.
scid sffisties 9 oo Bd K SRR SRl ARSRE G A e PR
belowsthéjtl ﬁnnmlg taﬁpelea&ﬁre_f Dhiet Higlien ﬂﬁ%xﬁ@oﬁmirﬁaﬂoﬁndgﬁﬂet@ém the
ucl eoti de t.hat .encodes a chineric apnti n
prob%ﬁ)e @@@@ﬁ guenge, g??c‘BQ&‘i thsyrelatiy\ampgAtuzs thegar e 5%%‘@ %

a resulthf QA3 ThA hightSelaBSeRniperaRirdy wdild tefid RAXGUEE Btiridd@tion
that encodes a chineric antigen whose sequence is a

condlgemfme striggens.ovidle lpwertempsratyres desa s Fguedditionakdetails and
e S Pl RHE 2 o St 3 e,

ProtopsloineMolet diat Biblbgat Wilephterse¥ire Publishas (Ot 99551as Supipleneented
am ng aci d seguence whose sequence |% Eelected from
: 143

April 2R, Sppplpment G amags %k 1 -<d0-ar iy Q ID NOs: 40
argtrimgerft dondifidns® owlé/mé{ﬁﬁg%ﬁ&j aﬁdftﬁﬁ?’ hSddfinkd Nerein, are

| ementary to a | ynucl eoti de of any one of

identifiad by, &)t nqt Jyied g Myasaiabd) Faploy e inis ssength endhigh
tempd S O FABiU A cxfl OBES M SR bAIBATe/0. 5013 Mt sodium

citrat@ 0.1 sodiungdmiecyl ulfits bti SOGCR) emplewmnnghﬁnidmatle:d af rom

denatifile pgmis e e SRy kR ORo SO PREMLR RS

bovm@tsﬁﬁfn AR AR, FBQI/(OEI %) polyfllh?lpﬂ@hd@h%@ Mg sddih @Hosphate
relné and the TBD and tlonallﬁ contalnlng

buffe{eaéaﬁw WI@ﬂéO&MﬁB(?lemaahlwﬁaYtﬁ M ofiyrsitate AA20F; %fr(3)

em 1@31 SG% RHaMEieS SRISSICq0Y 5 (N1 RRAEE 10)078 MR kb fEm cltrted i thivon,
addi tional sequences (e.g., ‘vect or - deri ved Sequences

sodiugyphegphaty (aHi 6D, @dYaodiam pymephgsphatend X denbdrdisselutiBm) can
be.d Ieted fr of nven n,
sonicated, Sangn 5 sequeﬁﬁbég h?ﬁ%ogﬁﬁg (tﬂ§%g|¥b %m%%sngéa,

with @ashds at42° €,in @,2X7$S@ (soBiumldhloride/sodidm cltthte)and $8% formantde
at SS%Ifgl?o'wed by a high-stringency wash conststing of 0.1X SSC containing EDTA at

55°C. “Moderately stringent conditions” are described by, but not limited to, those in

Sambrook et al., Molecular Cloning: A Laboratory Manual 2% Ed., New York: Cold

Spring Harbor Press, 1989, and include the use of washing solution and hybridization
conditions (e.g., temperature, ionic strength and % SDS) less stringent than those
described above. An example of moderately stringent conditions is overnight incubation

at 37° C in a solution comprising: 20% formamide, 5X SSC (150 mM NaCl, 15 mM

* trisodium citrate), 50 mM sodium phosphate (pH 7.6), 5X Denhardt's solution, 10%

dextran sulfate, and 20 mg/mL denatured sheared salmon sperm DNA, followed by
washing the filters in 1X SSC at about 37-50°C. The skilled artisan will recognize how to
adjust the temperature, ionic strength, etc. as necessary to accommodate factors such as

probe length and the like.
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The invention al so provides reconbi nant DNA or
transcri bed RNA nol ecul es containing a chineric

wa@eiorgersepol ynucl eoti de, an anal og or honol oguBCT/CA2006/001685

thereof, including but not limted to phages,

pl asm ds, phagem ds, cosm ds, YACs (yeast articifical
chronosones), BACs (bacterial artificial chronosones),
as well as various viral and non-viral vectors well
known in the art, and cells transforned or transfected

wEnbodimentsrof @ patynnel eatidpiifths rinVRmi!OIhiBPlsdQJ lagolynneledtislg s

o ARS8 B, TS, 3Ry R3S 0

forth i‘nlﬂH(hHD Nas040 alels52a62) aatlelmﬁak eeqmg@tcef whitenip antégen gelacted

v SR B8 ALl SO IO T 2
nucleStitiel SiYsBtuRdGiaT M%lbl@otﬁfes eRdrk Miaple CeniRAmen® df chimeaidp! es

of suitable eukaryotic host cells include a yeast
antigepapupleotides camprisepithows limifgtienii mal cel |, such as a

AT RS Qi OB { Sl g om any of

“exprtbs Siﬁ’tlencemofmhllm SEQ IBrNG#: gh afd ¢ 61, myhegan Ncan also
Exanpl.es of suitable nmammualian cells include various
pr os “at’e cancer cell |ines such as DU145 and TsuPrl,
othyer pdlyxamreb&@d whdse sefuehdednatdemst §0% hpmo&gatsao a 3¢uerice
cel | r cells (PrE

of n%lﬁ“r?&ﬁlf’é?ﬁl w & S5AYSORRS &5 S ggrah N@épf%%fén‘ﬁng 5

of(c)aSfoPyHRLRat e tﬁzit%@ddé§a tRin@rie ax% v&b@ seg&%ce B %doded -
cel'l s).” More particul arégé a pol énuc eoti conpri si ng

t he WorPNe coatsined danyfof db plesmids dipelosgdhersin; a f r agnent
aE&S nag&)llﬁfucfégf@ H& ehb&fe? hlﬁ%ﬂc Qﬁt r%éﬂ %n%é)seq%% Rl

c antigen t ereo usi ng
host seqeaike selwye;ifecrm anyoft the sﬁqyenspssea;‘s sahiprthird 8EQ RN 40 n
the art @WI de range of host-vector systens suitable
for 2?"rﬁles pression of chinmeric antigens thereof are
aveyd ;ail)}'lﬁcle&@cﬁ: thatreneodesp tiimefia aitigenltelated plotein HABGIS at least

supr AAJ @‘@E Current, Pr oéocol S | Mol ecul ar.

Bi oI ¥ iden to *g'tﬁ?flé% amipp agid sequancea¥hoss seapeice fselegted
cel |fr&i§@fn§§§ﬂh@9edu@ﬂde§'ﬂ§set Ritth 1§BEQFIQth§ motaﬁai 5@2: the
transfer vector plasm d pFastBac HTa (Invit rogen)

usDagobmupleetidgihat & fullx compleperiar ita g polyepdentide ghany one of
bacuéey_gé ruses can be produced in insect cells and

t hes gh be used to infect several insect cell |ines,
i rig) apblyrgicieotidesthatrplecti @l PhybE8izes ender guMEen{ conditions to a

Dr osophi | ive(tm), to express chineric
ant i ?%“C?eﬂﬁg %ﬂﬂfg aBE this is the Bac to Bac

bk b pulyhutdectidp coraprisng crycdhsstingvf aséqugrir)selected from any of
ARG ENT RN A ST TR T

some of the sequences other than the IRD (e.g., the HCV proteins listed

herein) and the TBD and, optionally containing, for example, one or more
alternative linkers and/or an alternative secretory (leader) peptide. In
addition, additional sequences (e.g., vector-derived sequences encoding amino

acids at the C terminus of the TBD) can be deleted from polynucleotides of
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cerevisiae, Schizosaccharonycesponbe, Pichia pastoris,
and Pichia august. The hostvector systens of the

wo pwensison are useful for the production of a PEI/GBRG06/001685

antigen. Achineric antigen or an anal og or honol og
thereof can al so be produced by the stable
transfection of cells (e.g., insect cells) wth a

pl asm d construct containing the an appropriate
pronpter (e.g., an insect cell pronoter) and encodin
a cHheiwvertionn Spefeafditingal sequengesccan he thoseerspdinad-151(agi o,
pM 55 (d AVg for [ 1a) | C antigen or an
anaFSc’)g’ %&’Z’ogﬁgfggq?%lgr?g%?}géatn Egbgggd for stable
transfection of Sf9 insect cells. The chinmeric antigen

0 I d protei.n i re in.the,S el l.s, .and
© TRE BEEh Lol o B Rlel DR bt iosd EnGporBeuid
containitlfg: th@ﬁélﬁmﬁgﬁih pulgisuclevtide, @illl Snﬂ%MoﬁTbﬂfgﬁg HHefdf, SYQldinG

1 1. kno in e.art can, al so pe oyed. EXxpr.ession
but “ﬁﬁ?ieha%;@’géﬁa eféawﬁ_ @as%%fowﬁ’i@&pﬁ Graeaticificalr ame
chronfRornb, BRCSBIab@rianifsied) cRRH0REMSES, M WelGs GabRirdSAd

for the generation of a secreted formof chineric

non-virak vegiors welkkriivacin sheeart, red edlls trapsformed on trpnsifestadrweith such

reconfbiliit DR ACQHN R FlofichRs, Wkthts' pge!ﬂ%aﬁlgg iﬁ%ﬁ 'm%l&ﬂfe% El%Qwvell
gene sequences. In particular,® it | NOWN 1 N € art

known pset, fepemniple; Shmbrtook pieati, €38%fupen]. have speci fi ¢ codon

p fereqpes nd t hus n% caﬁ ad? t the.discloz&%

5 e Beaientopfie P sy rhgr-veclie S cqmis e rocmbImt ¢,
DNA piotdcalelcefitaiiited DehimoiOmtigenpangeeotiti)iafialbg dr Kodtoduar €

codﬁps (L.g , codons havi ng a usaqe frequency of |ess
thereqfjyghun b ifablspupkapyolin ghrrkangtie hest selb £xameleg abuitable nost )

eukary &R RSEEIMrchdBh RS cdif, § BHANE, 604 0RTnal €@ %Wch as a .
preferences for a specific species are calculated, for

mammag imseld or yyingect féllAegg adboadevitrsdniectibibeatissugly ad anaHPS3h
I . . ' . .

i g N N ———

includepdribusapstatn sargeecddrimansiich ag PRHAS endTsuPel, nthexparsfsiable

in acellular host. .These inclyd { m nation of
or ra Byl P b onifgh Lpth Pome sl Gabhl Pab b A S of
mammln/cield foﬁﬁxacﬂjahéed Q‘(r)]lsthé E)qﬁ%sgiﬁﬁ :ols rerc]bmﬁiﬂﬁrﬂ@i(ﬁﬁgb (&, COS,

repeat r other such wellcharacterized seguences
cHOy Ay Halioefleh Moes rstis geelenuckisfide cqmppising e egding
sequeAQ Y RRIm&Hc dnhlBenSRAURRERNY, SnAH MHoRRIdzAndBNE ] baYEage

for a given cellular "host, as calculated by reference
generqtg chimsng aglagragheseqiusing ady nymbdref hessveeter dystemp equsinely

Y ence is nodified to avoid predicted

used gﬁ?‘g?k%%%&égﬁ‘dtgg%wmm structures. O her useful

nmedwide cantge ofi Bost-wedtordky steine switdbiletfothe efpressionafi shiatetional

antigelnrs] h-}elre% Iaroenavgi?arl])?e? I;ese or esxe li') er,] gm rtoof( gteal ?E&ébt, su%fra;t,{]uesug ’e :

Current Protocols in Molecular Biology, 1995, supra). Preferred vectors for insect cell

expression include, but are not limited to, the transfer vector plasmid pFastBac HTa
(Invitrogen). Using such transfer vector plasmids, recombinant baculoviruses can be
produced in insect cells and these can be used to infect several insect cell lines, including
for example Sf9, Sf21, expresSF'®, Drosophila S2 or High Five™, to express chimeric

antigens. An example of this is the Bac to Bac baculovirus expression system
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readi ng franme, as described in Kozak [(1989) M. Cell
Biol. 9:5073-5080]. Skilled artisans understand that
wo b@7gerser al rul e that eukaryotic ribosones i nPCT/@hz006/001685

transl ati onexclusively at the 5 proxi mal AUG codon is
abrogated only under rare conditions [see, e.g., Kozak
(1995) Proc. Natl. Acad. Sci USA 92:2662-2666; Kozak
(1987) Nucl. Acids Res. 15:8125-8148]. Escherichia
coli_clones, each transformed with one of the plasm ds

(Invitrggem)e dAKnaivelywereferied yenst exaession systesbrinclude Sazoygomyces

cerw%eﬂgegch%%faf% 9&& J)hg ti%ca}ﬁﬁ apcésji]o?‘l %&fﬁ@?é fggl%r IThe ost-
vectoStystests oWhennmgpn axhrmsetfohbr m&@ammmaﬂma{rtceinepdmo n e
. (204) .789- 6030 f I . (204), 78920
R ShDFS ArEST Pl PSRBT IPE SHHTiS) ctrd b eSHER oY B
stablex€SeRGt M bfRUIEIEg. , lﬂeawlg; witPAD 136618 SohsHictiiitaRiing the an
pFast BacHTa- gr 64 HCV NS3nmut S- TBD 111 006- 01

approapggpma(e &p 6a insesy calbpriomotersmdengerbiug pehimeric antigen. For

examBIE0PLeSilihin SRl DAIBINED (tiiBtech} 78U Shimeric aptigen or an

analogiovhousdog theerBD cmh@@s@d@@ smbéfstlrmf;er'm ¢f®f9 Ms&th NGB TNSS
L
chlmébﬁc a%ﬁg% 1&989&8”]%{% ol Ssaex S:eéos Iﬁf%cg Sal 4t tge %hn%f:rﬁc antigen

is 1soMteR&vsmg Maddard puiiiicapion aicthods. Siafioes (nher@Rpl’esklcﬁlhﬁstémk wel
date of this licatjon. The deposits W,

knowsn fheart e alsp PhEmpIoy el Exprersioconky %agﬁ@fgwﬂf

Jomeﬁ ﬁffreﬁn@l@rth@&nﬁénegﬁlt%&aé&}mﬁeq%nig é‘zﬁﬁbeﬂfs&@formé eﬁé}&‘ion of
recent request or the effective life of

a secigtpd dopm of ghieerioaatizess | onger, and will be repl aced i f
t D& ALRSRH herl C%ﬁmoseym\&h@g&g]@ﬁ@ewﬁm &H@hm’r:enc

Phar maceut i ca ItT1ons o0 Fnventi on
antigersgeae tsequf:nqehdn particults, gns kreivat inshe at thhtespeaiehdst spcies often

have §% oeC Séoa g?e%nlgr | Sd s She c?n‘ril o, ?ﬁlu Ldbsclaoge(y Sealgecrx]l%g tﬁsﬁglng

XCI pl en Imeric an
prefefredsfhm aﬁesmbd msas;tnFc&redaxapr,qrrgfetre@ ambgﬁ@ddmmumcemwcelﬂﬁ

have %a?g@‘f@ﬂ? te1, lfci)(l) %ﬁ%&?gﬁ%gsﬁﬁﬂ ereléf S ﬁ§s an out Z%XA; in known
sequdﬂb@rdfﬂfeaiéﬁllr&ﬂ{ost) PEmRReH Wit e reRnAHDdBAS CBAGFortRreAces
for a gp%kgfﬁ% Cs})ecller; a?encaiacrlrltl)alilendt fc?r%;;rilglle: et?}} ut}h%m?gl clc)((i:(I)nt usgge tables
available on the INTERNET such as at world wide web URL www.kazusa.or.jp/codon.

Additional sequence modifications are known to enhance protein expression in a
cellular host. These include elimination of sequences encoding spurious polyadenylation
signals, exon/intron splice site signals, transposon-like repeats, and/or other such well-
characterized sequences that are deleterious to gene expression. The GC content of the
sequence is adjusted to levels average for a given cellular host, as calculated by reference
to known genes expressed in the host cell. Where possible, the sequence is modified to
avoid predicted hairpin secondary mRNA structures. Other useful modifications include
the addition of a translational initiation consensus sequence at the start of the open

reading frame, as described in Kozak [(1989) Mol. Cell Biol. 9:5073-5080]. Skilled

artisans understand that the general rule that eukaryotic ribosomes initiate translation
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effective B cell, cytotoxic T |ynphocyte (CTL) and/or
hel per T | ynphocyte (Th)response to the antigen and to

w@e@vensei nf ection or to cure or at |east partP@EI/CK2006/001685

arrest or slow synptons and/or conplications of

i nfection. Amounts effective for this use will depend
on, e.g., the particular conposition adm nistered, the
manner of adm nistration, the stage and severity of

t he di sease being treated, the weight and general

exclugively at the Strraxipnl PG qodox issbeagated gply under raigegpditionsdsee,

eg, Itﬁﬁhgjrcglfo PSFPidb! G SIS B3A INFeddoRRECK AL rglfdi?;gie ﬁ;lél! Alids

utic inmunization (Wth chinmeric a
Res. Hedl25e814§].occurs in a unit dosage range where the

I val ue,.i about .1 50, ..500 00Q n n

\ PEACheritRhantoy ond Buth Hiosrmal sk oveses Uaelestitgs e Beiw,
were B€hoSiéll oDt 49£2008] wirier the BudagestiTErBaty Wthe Bltdriationnige

from about 500 ng to about 50 er. 70 kil ogram

.000 mg per. 7

Depositnsy dwthoriypfdranada AB4LJeW18 Arlipgtorstieeh Btinripeg, Mantiobay
R3E 51090 Hhnaal (10ePhdiR n8f: (503 78S bG3ARIcHGAR Hdu R@O&Z"?@&@l 8). Each

boosting regi men over “days to nonths nmay be
Cloneaelrﬁaﬁlﬂ)sﬁentélgfddvpmmqgtedl PRACtaheessiajreobers r esponse and

condi tion. Adm nistration should continue until at

| east clinical synptons or |aboratory tests indicate

t lPAdsntidhe ‘condi ti on has been prevent gDACHceasibe dumber

e Ag et ol Gy R 28D, On | MOMIHE scheaul e
afpﬂ?aﬁBhd}EIaeﬁp&mwmmmth et hod@eay! es known in
the art. A human unit dose formof a chinmeric antigen

i PreyBadhia-gp6ANtI A TBI phar maced? 1403 onposi tion
t hirhst BATPFA- 5% HCUWRA-¥Bpt dose of 1afpgggpept abl e

carrier, 1 n one enbodi nent an aqueous carrier, and is
adirestBadtEFaedCVINSS st B/ quant i ty t H&at04605known by

t i i \ e usef

a&?ﬁ?g{}}éﬁkﬁlgk %#E-élgg]ﬁﬂ%% Ajgg%t i des 1? %)O({?Sdr?ans (see,
e.g., Rem ngton: The Science and Practice of Pharnacy.

20t h Edition, A npnacrQ, Editor, Lippincott WIIians

& SRFRRIES SeBgpadagothe THAC oighyn f i re dencnaigjained
by thé WilséxxMediddl Corgoratio 8indé priorta keingfdafel oTisis Sgphication. The

i.nfl uence the jideal dose .in_ a particular case. Such

deposity it bg mapigipgrewithoy resteishipn in the HPAC depesitery fpraperiod of 30
yearsCoY IWdatsCafi@Pihle 95J3t reb Rt r&iu@éi,' dH9 xatixﬁ Eftdive A deinee nﬂ:a'fgnge rve
antigen, the inmunogenicity of the conposi tion, the

whichywer is dangen, andiyilkbereplacesit thedepasitdrednassaion-viablet duripg that
gdmi nistration, frequency of treatment, and the

I'nfl uence of other agents used in conbination with the
treatnment nmethod of the invention, as well as the

h%§lth itatus of a partjcular subject.
. Pharmaceutical Compositions of the Invention

perio

One aspect of the invention relates to pharmaceutical compositions comprising a
pharmaceutically acceptable excipient and a chimeric antigen comprising an immune
response domain and a target binding domain, wherein the target binding domain
comprises an antibody fragment. In therapeutic applications, the pharmaceutical
compositions can be administered to a subject in an amount sufficient to elicit an

effective B cell, cytotoxic T lymphocyte (CTL) and/or helper T lymphocyte (Th)
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Generally, sufficient chineric antigen to elicit an
i mmune response to the chineric antigen is

wa@evnisstered to a subject. The TBD targets theCT/CA2006/001685

chimeric antigen to specific receptors on APCs, such
as DCs. The chineric antigen is internalized,
processedt hrough anti gen presentati on pathways to
elicit both hunoral as well as cellular immune
responses. In certain enbodi nents, the conpositions of

respmeSﬁéo theagigan F0d JQPrey o infection oploperon at leagtprrially arest 85
slow Tvngk ax{d/rb?'tcofn licatibh Lo iMeB e Ridddnt® Eﬁ?c(ﬁtv@ RIS e will
reatenl g situations. In such cases, as a
dependeaut.£., the pattisulaetanposition adinonstered sheumannef oft ddenmbtram@m c
ant | rr t n it
the stfi¥ Ay SBychl, A AREEEROEBOR 805 sl Eoncll SR of et
of theupjettcaraithé pldgﬂamtmfﬁteqrregﬁbm physicidn. ex cesses of these

ric en el ati.ve to .thes t.ed .dosa
H%‘E pee ‘?‘H g‘Bﬁé FRepfic g ynigatio Y’}‘l& alHH’FP 1gg$) t he
generth@d%ﬁfsQﬂ auffit 1R PRALEREEE thlBwed VIUBYS MduP 1S5, 36500261y
e., fromless than about 0.1% usually at or

1 oooang alné gmmm ualu@ Boaboutd §,090c20,609; 3906¢; or S@%antg mwsageny
be .sel

valued Fir & Ratnaf Bibichllcraneg 60RAFUC SO0 Ahul 50, R0 b by opkilogram

subj eaa Hob&tiHgHosdPRI6T WhkwaAbHSLd A2 10@BoH TR0 ¢ -of TMigheric
pharmaceuti cal conpositions can be delivered via any

antigenquarssiaityto arbopsing megimen oves days ta mopths enaydeatmynistered
depeﬂd%%@rt?ﬁ glg 3%11{&%?1 § Q%ﬂ;og%egaéxg:é:ﬁz(? *an Ad['}[nlilgty ?ﬁg gﬁ(}tﬁd continue
until stuestit]mieab sgslhgtoms oit lnborateny tests 1riim:|ate(1hdt Itl}e, condlabh tias been

prevepfEd sty VT el P b petof Ineepher B sheins mhl

of adin@$tREon, 3HE BoRScliddey bR HAfIseed A adcbidad@arifidethodologies
admi ni stration. The phar maceuti cal conpositions can be

knowpiw4@8d by mixing the desired chimeric antigens with
an, RRR4ARSH REEfoRYE Qlcﬁm%'ctaﬁ@%eﬂ if Q'Ear LieincRieded route

of admnistration. In nakin naceuti ca
pharmgasaytips] eanapesition tltahccsnprrwem hurmm um'r@se b aneacieptable ¢ager, in

one e{n%o&'irch%ﬁl Afny qr%&%%fime d) ﬂ?ﬁﬁﬁl&'ﬁ%& fna géllultﬂ%/gpa&% ﬁgt

excl encl osé carri
knowhlbg tlﬁccse of sill & thaps td bs usshud fitadmpagmtionof akh polypeptldes to

ai ner, \en th harnac-,tlcal ) .
huma@ﬂjsr:&eegﬂR ghon: SD | jarmac 5@‘2\'&(?1H?n,A.

Genn&l@)nEdﬁdﬂ Li@pin©dtt Wiilfibingl &ﬂwilﬁihh a?-a,ltnﬂd% CMdZ;IQOOI)) Aas appreciated
hicle, carrier or_mediumfor the therapeutlc agent

by thqwé skifl mth@@ﬁpwow Brtoreen inflnepee the ideplslase Bra pagiq
case. Rud ﬁcto&q}%iﬁ(ﬁe? for eQZtﬁﬂg,%’lf 18 6P@E ShinfeRie Iaﬁﬁg%n, the blndlng

affinity of the chimeric antigen, the immunogenicity of the composition, the desired

steady-state concentration level, route of administration, frequency of treatment, and the
influence of other agents used in combination with the treatment method of the invention,
as well as the health status of a particular subject.

Generally, sufficient chimeric antigen to elicit an immune response to the
chimeric antigen is administered to a subject. The TBD targets the chimeric antigen to
specific receptors on APCs, such as DCs. The chimeric antigen is internalized, processed
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el i xirs, suspensions, enulsions, solutions, syrups,

aerosols (as a solid or in a liquid nmedium, ointnents
weonraissng, for exanple, up to 10% by wei ght BET/CAZ006/001685

chimeric antigen, soft and hard gel ati n capsul es,

suppositories, sterile injectable solutions, and

steril e packaged powders. Some exanpl es of suitable

exci pi ents include, but are not Iinited to, dextrose,

sucr ose, cerol, sor b| nni t arches,. gum
througfy-aptigen Pregﬁnéﬂeﬁpﬁhwgwate cit 'acrtg?lwa% a5 yelLggeeaimmune
respofi@batin, calciumsilicate, mcrocrystalline cellulose,
pol yvi nyI pyrrolidone, cellulose, sterile water, syrup,
aheiceriaithgmbagiments, thecomppgitionsrafthenressnisingention are employed

in serﬁ)qg bifs Q0 Gthd e, hdl & ﬂﬁeem 3&9{% g;n@mgqﬁé ?}rgaf&gna%sétﬁl%@n%

gnesium st’ear at e,
In suahmakes; ds\ai ragpl taf dhesakapwmbmxgmagﬁm: of therchmarici antigangant s

et B BB K A SRTBER e o

treatifgOpAYSiiah it® Adimi@fster BbstaiM Skt 3Fes Gl theBecHiMEmd hrtioh reRtivSto
to provide quick, sustained or delayed release of the

theseéﬁteﬁ@pq;a(gegwpwgén after adninistration to the subject

b r

RTIE B Sttt BE CRRHE STt fs ifishlth Mihe pidifaccfiith.
formytationp p@pmry widelol. ¢. dfroro figso Shaniabmg Osiie,useallytab bt tleast ablowt

26 B 2BPL 0 Ll B RS e

volummladosﬂtmg clt., o BaRgrIanaUSItIhe paitieulaf madedt aﬂﬁﬁmmmhl gen
of the present invention. Wen referring to these
selected.of or mul ati on conposi tions as honogeneous, it is
Meye phirfiRtedtiof copoRGiods B bé 88Veted vil ANTOHE UnSVER the art,
thro hout the conposition so that the conposition nmay
such eﬁepar@gmllw 1@@6}@%}M@Haw%arbq indraygposly, detramuscylarly,

The
08 680 ek A 2 LDl Ll OB
vagln@kby;atpelnncmankytdn @ﬂmpgﬁtowﬂm&xn@@blx the gpmposigorais desegsl by
ff in advant of oIo ed action. For
parenier&”&?{es g‘fcg’ 19’ a cIu “OF %p %I% carfill gon‘ﬁ‘rs %e an i nner
d dﬂm@hamdelmnalwotr@bsxdmsagﬁ be preparaé by mikihg tHealesiasd chisharg

. int ormaf a nvel ope er. the forne The two
antg i APEIOE A e R S DT By FOEH T o By oy
makiSEh¥ PRarin@cduishl TomPbsiti s kA inQéntioR, thb EhifileABBAN A Musually

permt the inner conponent to pass intact into the
mlxe@ With an grsipient; diluied Rycangxsipionk oy @iclosedwithing gagrier thapgan be
t
in thégfglg{? IBir: géa})sglgc abt, ﬁ} é’? g{hleﬁblfn*fhgﬁe@n Wfléncthla Mﬁ'fné?&lhcally
acceqbabllcymmlmt savebss arddum't,xit cande aﬁbhfb,csleylmhd: onlkiquid maferihl,
whick aﬁq? a3 aovsegncggle%srn?rs orsnli]ee jurd for thie ﬁ]grap(:alltﬁ:: %Qgrlt Thus Cthe

compositions can be in the form of tablets, pills, powders, lozenges, sachets, cachets,

elixirs, suspensions, emulsions, solutions, syrups, aerosols (as a solid or in a liquid
medium), ointments containing, for example, up to 10% by weight of the chimeric
antigen, soft and hard gelatin capsules, suppositories, sterile injectable solutions, and

sterile packaged powders.
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The liquid fornms in which the novel conpositions of
the present invention may be incorporated for

w@ewrdssr ati on orally or by injection includeP@Eraazngs/001685

solutions, suitably flavored syrups, aqueous or Oi
suspensi ons, and flavored enmulsions with edible oils
such as corn oil, cottonseed oil, sesane oil, coconut -
oil, or peanut oil, as well as elixirs and sim|ar

pharnaceutlcal vehlcles In, preparing a conposition for
paPBEEEplesfiuiatle Freipiems ipchriebu e apt ligtiednedexigese,
sucroR2kafcr8l, sQBitSl! fn¥nB léﬁdﬁ'éfﬁytguﬁf)ac'éﬁg,%ﬁﬁl gﬁ(fsgl?dté) Qiginates,
Aréconstitutable conposition I's a steri
tragaganthi aejatin, | «’ﬂClamcﬂllycafeoﬂmrooﬂwstdbwmlllutqsc,@blyemylnypohd@eon
' t C [ when s
celule, Bl Sl R B Bl e RNl RS
1ncludd'rmbdcatng agelts sichtas &ald, aragnebhen stearate Odnddningralisily adelting

in.,a sterile container with a butyl rubber
apent GG e Sualing SeeBy) pravarting Ssnishcings Hgihy

propyMRIdSdxyItRnZ GARE EswebtchRig AR &itd; taHY ARV Rindaperio)! |”I‘h@ cdnﬁ Jsﬁ{oﬂ? dr
ray dr or freeze-dryin ?

by dry fill ylng, P
the inpgriionicpn beafegnehgtedﬁe a® Ormeﬁéequeﬂayummdmrﬂe ayed rgleasq of the
CthCb H%&??E%%% o%ugg%gﬁter njééaﬁgﬂg%gggggﬁgﬁng§
the ax(diSegteg Remaingtos, soprap atr;ages %}3&‘2&1111 plaglestllﬁés-h()ijher

proportion is.the v e nor | y. has no
P P bty sofd bottpasfiong i af BEINS el Peatiafikede
with £ pliafaadeati e txdgsionttte fdrihea sotid prdforafiltion chons‘thfanontalmng a
o riate for absorption. Absorption normally wll
homagfegps misdyre PQ%F‘HW”&H‘&P&?& ﬁﬁﬂl@tpéesen%@at% Wheniriderring to
these Pprifbrafilation cOMPSHTYR ds ASmERnBSIER SnSat thhi R chxﬂ@ﬁ@ ¥ft{gen
modi fi cation of the vehicle with water-m scibl
is dispgrapdicienly fhreughent the egmappsitioniso et the-comppsidernay lpq rgadibys
subdlgi%l@d (f &gj ll§ foec'h% ﬁmpfi sﬁgéx;%ﬂ& L -as E‘)Fefts Eﬁ‘i? ad caﬁ)glﬂes.
vehicl e gr eat est or t 'S conp on rs
i Sibe tablats eralillngd.the pregqntamacntwg m&y@ecmatpda sr dthamsset hat

comp%{l.rhdea V tl%\kl)ildg flfdgsral%le e C tf o(r)qr}g% gg %gggnrt]%léga? Hl&)ﬂbg%%i aﬁlgn For
examplefithe i&bﬁet Soipilltchn ﬂc&ihpriﬁd las traRe @6sap@atidean duedr deade tdinponent,
l|n ectablefc g3|t|ons of thi |nvent|on to i nprove
the laffpr bemnedp the farm Ran,epyFiopg ovsr th ntsOicomPoneRissan Be
separ@O@ Byl aS ISt ARGS, WRiYh rf @G reRt aablln égiavlon a{tﬁy gt@ﬁla&pénd
subj ect confort, enhance the chem cal stabil (y
permig ms‘tl@raer cernﬁorwmetsmm@ﬁ ipigdhgduodemun gr tehe hiel@f/e in release
AvarlBhP SARAGRN SHhe yTlHH oy sdchenfeARRRL!Gr QB HBY shdihHdFaEn
appropriate solu i zer, ces
including # owhbkaof polysnedc scudfsmﬂnmemresmﬁpoky(xtenasclds thh such
ese tiv it nt t.he h of m croorgani sns.
mate SéaSeSB\sﬁgaﬁs? ?négzgﬁ cﬁg 1|8F %8% “in an anmount that is
afihe tiguid #ensfin Iwhidh&hé névieDednpitioBsIdf thé plesdh®invention may be

incorporated for administration orally or by injection include aqueous solutions, suitably
flavored syrups, aqueous or oil suspensions, and flavored emulsions with edible oils such
as comn oil, cottonseed oil, sesame oil, coconut oil, or peanut oil, as well as elixirs and

similar pharmaceutical vehicles.
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adversely affect the action of the conposition.
Exanpl es of appropriate antim crobial agents include

wao biomesssal , benzet honi um chl ori de, benzal koni BOT/CA2006/001685
chl ori de, phenol, nethyl p-hydroxybenzoate, and propyl
p- hyr odxybenzoat e. Appropriate antioxi dants may be
found in Rem ngton, supra, at p. 1015-1017. In certain
enbodinents | i posonmes, nanocapsul es, m croparticles,

i d partlcles .vesicles, and the like, are used for
HE PECARRT AF9mAOSitian o parratesa] pdmpmistration $t§%‘r?§eléif0ntlh‘§t be
paid @rt&ﬁﬁﬂl adjRMREH: tPRdudeNrmtatidnl QS?UIIe@Jn's 1&1&3] %?H?Bﬂh%ﬂ {15 teRe
present invention may ornu Lvery
solid eaqlmqu ip adapomnah eetonstitutable pmdpqsamnus:preferrad bcqaomms a

S I nano rt|c r .the
more {3l oten sErORAREY KB Rl B PR Rop ey orimiGplon
admimistration. Wbejdltjr sobid ishanallypaskagsd inya ¢rile ohtainatavithd hutyl t 0
the surface of such carrier vehjcles. Conpgsitions
robbe e Lq G T0r ST ABER0 MG PHPALPOS RO AFycopg tutabl
dry sél® i§ €drmell 8y AR} file rs?ﬁy%&hhg QP frb&zeRirRag Mefolid 'De%érﬁff’xHﬁs of
such as I& nphoi issue; 2) to target selectively to
6

these psthods gyy bg feundr ¢.&5 INRRIIDEOMAMPIS: HtrRaBestadl 1686 and 802-803,
4 e
RS PSSl 0 ol 5 Dbl
preseeﬁu lthsi logher pfopart®n isthe ethicls. Then&hiclghioanaﬂymk ay eltesapeutlc

s G SFL AR B BB B B3 L o

appro@hatmﬂsn abs@piorg Absdrptidienci@blly SA1E6bciSmbd eaid9 hid @(ﬂn}ﬂ&ely
posone, alone or in conj unctl on with a

of .a |i
whenf Qg wyigen imAEREnted asan agueqys splupier Fiavewer, madifigation of

the v Wath Haf nbiSoible lﬁﬁﬁ‘id@& %ﬂﬁﬁﬁ&%‘th RS- mgfsﬁﬁletl @fds can
bind to the CD45 antigen, or with other therapeutic or

affect; thﬁ{ﬁtﬁ)@éﬁbﬁmwﬂrﬁtﬁﬁr@blmﬁhe vehiple of dregess mfoe thisreamposition
is 150{0#0 Sindln ]Ig"éﬁé}fn U co‘% ogltxgnsdtg&' a.rréagxn Sﬁ']' 1{1]%?&1% <l> en Of

e | nvent Irecte
use aqusbiissyehighesy wattehmxscm&o\sahm :lrhlewmtpjeousexrehtctas Chl merl c

P R AT AT ST

invenhlt;lp tcdiﬂxpr(Wl&I of Bafggaed gnb lqyalitf'l of the eorﬂlﬁdsit[(ﬁhl ﬁl&ﬁdaﬂ edad i vel y

char 0s I pi ds steraq such as

substangcg P%gtagp %SO@E@/ g&w&afnbw% iset qomiprienhancg dheeshgmicp!

stabil@{liof Pﬂ)t&l/ ﬂfégﬁﬁiaﬁﬁ%()ﬁ‘ﬁ%ﬁﬁbt tfe: gr&wtll-of nlidrBGS A ENS! 'T?lﬁs gici d
lability_ an ability of t |'i posonmes for the

compg@tion way mslnde ap APRIepAais mhrtalﬂee isubsganges tojagt as utidxidants, and

r

subst L EAM UL il TErBRAE U@ Bl B Bl s,

substaices vildgQyresantnin aRemouiBi thas liy/apprdpirieterfor théir Afictiorh 68t willnebt

adver%elb itgecgg%a'épcﬂl ?AB Zgogwgoz%on AEXSagl]fﬂJS 20§ hpp%’b;?r?a?é an%mwroglal

agents include thimerosal, benzethonium chloride, benzalkonium chloride, phenol,

methyl p-hydroxybenzoate, and propyl p-hyrodxybenzoate. Appropriate antioxidants may
be found in Remington, supra, at p. 1015-1017.

In certain embodiments, liposomes, nanocapsules, microparticles, lipid particles,
vesicles, and the like, are used for the administration of the chimeric antigens of the

present invention. In particular, the compositions of the present invention may be
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suspensi on containing a chinmeric antigen may be
adm ni stered intravenously, locally, topically, etc.

WO p00d/0tidse wWhi ch varies according to, inter alPEI/CAb®6/001685
manner of administration, the chineric antigen being
delivered, and the stage of the di sease being treated.
Conpositions for inhalation or insufflation include
sol uti ons and suspensions in pharmaceutically
acc%gtable agueous or organic solvents, or mxtures

formufated fopdeliv; Wlﬁbmil@u atedlan p jigidipartisle, 3 Gppsemeopiiesisle, Bons
nanosgﬁéfe P4 ?lg(ﬂ)glzfé Cfe&s}cr llol& dﬁLém&Riéw %ﬂﬁeﬂ&élti%ﬁggﬂhag}e&m

I en erein composi t 1 ons can
inventien mirbe ibosnd; eitlier byvaldntly or aén-covaleaglito the spifacgtod sychreauriee
hi for local or systemc effect. Conpositions

vehicleyyhar maceutical |y acceptabl e sol vents may be

NeJextlpb@ifiensudniisiSierRll vidloborBashs: aldiaatvei pad tagettid ons
may be inhaled directly fromthe nebulizing deyice or

chlmqrwenhwdp prPHiguEYIES SW pemphaidtistues 2) & @reehsetsrHydy to
W}? caftler h t%rm §tfn’?tﬁ£toxg9§ 'rééul’a@or? nRIUleS, RUSHR) ke the

utlon suspensit on, mder COHpOSItIOﬂS
half-lifeyf tlhe cladwnn aBtigen sdmperitidne Lanlgscyn@rlmlv# erulyiensafoamps,

h |
micel eﬁﬁp%ogﬁﬁéﬁlg)g?}tg%eﬁsté rh%%glr?\éf%Lal EOSF’R&{BJ‘{ (ﬁgﬂ%}e?%(ﬁr_gplggﬁnggmi l?]yers
and tl%&lﬂ(engntthésé?r?ﬁrla_tlbﬁs ﬂfeghﬂ[ﬂi‘lclaﬂumtto bﬂdeltvpi'edysmcorporated as
ransder el.iver evi g
art of o e thaTe o L U Bt asRelBR BRGSO B EREPRLous

preva%t st SO nphsIaealld, Biciab Ridn6dlorddd EntfdHIRE tHatbiad td e CDab
the preseéent i nvention in control | ed amunts, The

antigenn A5 With etheotheraneitio 96 IBMUBqEsPis gemReNtionst HE<linogemes ither

ﬁlledq)? 'dé ga[té(d ‘Q'Ph 99@5&&9@%9 ahtigtd %t'f“ih% 1ﬁv°eni'i\@d éanlﬂzégfg‘éctﬁgtrotetlhﬁ

site of nquhpmlrcaﬂe avhiere the hmsemc@thelsddtvepdnt slmwnnaytlms
ructed for conttlhqklous

Lipogdier e et cun e end aibbdierfth SRS VRIS
formﬂ%)ﬁpm@ wiglvia gérﬁgﬂwﬁclﬁdﬁ netigdl ladda n@‘au{/c&ﬁsharg)aalq;haspmﬁpidahnd
t hera eu i.c or t hera cin ditign to the .

a stergh SR ¢ %lﬁ%t?rak %E%?Fg“b‘ﬂ% Pﬁléxeéw BEf @ %ﬁé’mconﬂ%é%%m
of, e. g nﬁi)é&@ﬁw si2el acRf 18bilB8L ankistibilieflof the lipdsbMes R EHe-dRsiZel rBute of
ant|V|raI agent's such as ribavirin. In

admlelm.li@mnn@&t i the bigaq stramy Axiapets|of methosate aa@laks)l? foyRreparing
| I

tiposBHE( IBAELEAA, LOTDAT Lt AN AIROPBRBHLOBiGhg! RAGT

508; bgmﬁtSoBytt Nes. 4/23pj8d%, mé/?seh%?i AP8nandf 3,19, 369). ag\elmosome

susp 1A CpBainsdiehBatag i o R e AR s D).
topic@ll é@sin@f dose Witith Wries according to, inter alia, the manner of
administration, the chimeric antigen being delivered, and the stage of the disease being
treated.

Compositions for inhalation or insufflation include solutions and suspensions in
pharmaceutically acceptable, aqueous or organic solvents, or mixtures thereof, and
powders. The liquid or solid compositions may contain suitable pharmaceutically
acceptable excipients as described herein. The compositions can be administered by the

oral or nasal respiratory route for local or systemic effect. Compositions in
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resi due and then linked, e.g., via one or nore |inking
resi dues such as dy, GQy-dy-, Ser, Ser-Ser, or the
WO pM0/041861 an | mrunogeni ¢ peptide. The |i pi dat eBCPeEpLG06/@01685
can then be adm nistered either directly in a mcelle
or particle, incorporated into a |iposone, or
emul sified in an adjuvant, e.g., inconplete Freund's
adjuvant. In a preferred enbodi nent, a particularly
effective innunoqenic conposition conprises palmtijc
pharmge¢wtically aceenteble spleentsapay be nabilined by Mspaf ipert g3ses. Nehylized
soluti{n?s Iﬁ{l}I l?ecinﬁéﬁe (?}Pech ﬂ%ﬁ%c nébullzin §§J cet'the Abulifif VO
erm-nus of the i nogeni c pe%tlde. As ‘anot her
may texstagiled tod facepash tent; oriimtgrufter€positiespesssrdreadthing machine.
S IH ipogéoteins sych as " it refer or
olutiop; SIS P PRV ORPOTISSIAY hepdminptorsd Rreferaply crlly
nasall@,aﬁor? ae\tafs&dha& @e]ﬁ)sLeir gﬁ foinful@ionlie en hppogeble mhai dr.
coval ently attached to an appropriate peptide [see
e Agothepiyrigulation gmployerdqgn 3’)6 mﬁgwéf hepresiy IPV@HP%\%?‘PT@YS
trans&%mqr%n%&ﬁ%ﬁ&ﬁ (FRBRYD Bhch BB PRERY e bR usof or

exanpl e, and the '1ipopeptide adm nistered fo an
provideetintingaws lor discantiaudusiinfasipy ofthe plimgric aptiagn of theprrsede t o
. he. tar nt i [ . c |11
mven%l?ré énecr?ngﬁeda art]rfoug%ng%e\é\:@rl%}%ﬁ% I o q\gg? 9% ﬁ%x#]sgg}ﬁlsagﬁ%%ﬂég for the

Inventt on require
delivad jofipkuminaceutich] uyannd is ot khewn iettle avz8eeios exadipley &% Patray

b to i ncrease.the.i munol ogical respons
No. SB303% TeiF o Re D b TE BT S S RICHER g BF OB kB
contihdoltk,pRtkatile, droliRmhaid &aﬁeagi dTpRardidedtiRgogpitet €) , i ner al
gel s such as al um num hydroxi de, surface active .
s Wsislitignaldy isnanbeadvantagsousionngivde 34 daghage antivirah thsrapaitic
. . e
or chiRbBasoutlc H SANATS hoRERhcrkepad] nd DBl AfiEal E¥A
Thespinklpdebueat ndeisialtenotesferoarnd 2 @byt apd tantatitay ageststsuth dsunman
b gg{uvants such as BCG (bacille Cal nette-Guerin) and
noavidy ynebact eri um parvum Additional adjuvants are al so
wah kork@ embBodifehith & nytbe desird¥hd tb agtgudefin teiphgrmiddeutRal C
Anti gens Anot her aspect of the invention provides
compegiting thi Ingeition 8t kst ARt FYwIPNEH dEch mm%ﬁ’-bg&nmp@g?s or T

lympBdyths Ep{He Hate¥iRA iRhiiGedBR ML RitSEHabIBSF priink TErTARCS0. Bor
chi'rneri ¢ anti gen t hat conprises an | nmune response

examgienpalmitaregidresidnayean b attiicheyl td dlrredi-and avaminesi groudsef & dysiget

..bi ndi d in conprises an antib fr t (et o8
resio A O Ry o1 AgRER LT Gy BTl OG- s
Ser-SeRledicke}to ah hamARSgenirpeptiden The lipidate®pdpside in thsplect of

the inventjon relates to mefhods of act.ivating APCs
admieiéﬁfﬁdiegtpq irectly in a micelle or part}c e, 9ncorporated into a I}pogome, or

emulsified in an adjuvant, e.g., incomplete Freund's adjuvant. In a preferred embodiment,
a particularly effective immunogenic composition comprises palmitic acid attached to e-
and a-amino groups of Lys, which is attached via linkage, e.g., Ser-Ser, to the amino
terminus of the immunogenic peptide.

As another example of lipid priming of CTL responses, E. coli lipoproteins, such
as tripalmitoyl-S-glycerylcysteinlyseryl-serine (P3CSS) can be used to prime virus
specific CTL when covalently attached to an appropriate peptide [see, e.g., Deres et al.
(1989) Nature 342:561]. Chimeric antigens of the invention can be coupled to P;CSS,
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contacting the APC with a chineric antigen that
conpri ses an i mmune response donmain and a target

whrediosgedomai n, wherein the target bindi ng doP@&l/fA2006/001685

conprises an anti body fragment (e.g., a xenotypic

anti body fragnment). In a preferred enbodi nent, the APC
is contacted with the chineric antigen in vivo. In
anot her preferred enbodi nent, the contacting takes

pl ace in_a human. Yet another aspect of the invention

for ewlm}%a@%th%ipﬁbﬂ%ldwd@anmrﬁq tegnandiyidual tRsneedipdlysimesay d
1mm,5}ﬁt%§ néEQUH{e'téjg&gmﬁgéH nistering to an animal a
;

Ic anti n that COHDFISGS an i nmune response
d owmlﬂthamdrnaommg@f thsipnesertgncotien shouldret edqnire the usaelget

adJuv)zmpsb?dn \glagt AR ngR? o(f:‘lsc' a rﬁ“Sa%p L ag'olgeyuseci R9NGse g}f“ 9., a

pIC ant 1 bo mune response can
immir®lagidalirespaise, aiaplérﬂingaml theth@s speniesinad irehpipdat ndtilingited to

ef erred enbodi t he cellul ar jmoune, r nse s
Freuf Spmplgic g TegrBT<dD. IS EFla sisdngs oA PR e Strtise

activk BébstalVRRLEOR 1?5!' itHRsdd@h e %l&&nlé p&IGéIk, gﬂylyamons , peptides,
i mune-treatabl e Cond|t|0ns conprising a nISterlng,

oil emulsigns, ayhede limpet hewgcyanins ebnitrophesnl, frampeosimulagsy t hat

po GRS 080, TS RHD R0, LR 0,001, 3L B it

Calnmﬂnaﬁdeﬂe)sand cnamechpn@nqvﬁMmd@dcﬁhmgkmhﬂvan@mm‘aﬁMly ,

Kn eﬁnﬁnetreat abl e condition is a chronic hepatitis C
O"W fection. For the treatnent of HCV, preferably

the i nmune response domain conprises a protein
sel ected fromthe group consisting of a HCV Core

(1-191) g ot ei Core .(1-177) protein, a HCV HE
%{—er—dﬂ——‘é—é-ﬁéﬂ@gﬁm El-E2 protein, a HCV
i e in, a
i Lot Vel FRALE endis dhuliRigs B
presqutatios by AP&?sH(zM méthpd odmpmsmgmhhlmstehng;ad) the?P Asha clemkric
i AngtbaFer aspect. of the mve(g)tl onar@rotw detH (get hods_of h
VA ?f’é’?l?ri’?g hmIATELPSPYRSF deoaand; 4 ey Bipding ?‘Bﬂam wherein
the taﬁ@amin@mgrkgma@mm@mg agntibody fregnadiit (., éixeihgtyﬁﬁrdnﬁbodg
antjgen t at conprises an inmune, r spon e domain and a
fragrpcpth o aprel Bt lﬁ%ﬁigpwt iRaPes Aredse %frcgﬁi bi ndi ng
dOKE'a&be@tQ{mﬁé entRA réftks i%%ié{hcﬁds%@ A& Ratingl ARCOBSnR irfyf
the invention can prophylactically or tgner apeut’i cal Iy

contaesing theaARC with aghimeic antigenibat copprisdseg immyperespanae doppan

and P{a%gglzﬁgllh \‘lg&kifno{i‘rﬁéljeﬁﬂh&&%& bﬁﬁ&g{&lﬁﬁugﬁ%mg:ﬁ%éé%g %%160'39

ns o rese I nve
fragraertt |(mg.t 2x@eGyjic mbhd)aﬁrag'mmt) The pmemmhodimmt, itlenABC $0

cont ? %1 St?ne ﬁg;eg}%ﬂc 8ﬂti§e61 113?{ ng&q %neagg:eg nFe? edlePn%%dmfen{, rtllee
contacting takes place in a human.

Yet another aspect of the invention provides methods of eliciting an immune
response, said method comprising administering to an animal a chimeric antigen that
comprises an immune response domain and a target binding domain, wherein the target
binding domain comprises an antibody fragment (e.g., a xenotypic antibody fragment).
The immune response can be a humoral and/or cellular immune response. In a preferred

embodiment, the cellular immune response is a Th1, a Th2, and/or a CTL response.
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The present invention also conprises a nethod of

delivering an antigen to an i mmune systemcell, such
W@200048PC. The present invention al so conpri SBGI/CA2006/001685

conpositions and nethods for activating a hunoral

and/or cellular immune response in an ani mal or human,

sai d nethod conprising adm ni stering one or nore

chinmeric antigens of the present i nvention. Follow ng

cl oning and expr.essi.on, the ch |c antlc IS
eaPthat speqt Bfﬂﬁet‘%"eéﬁ?l? Quiges methe W‘Pﬁﬁ{?ﬁ‘é"le

condlﬁ@rﬁQgﬂliﬁsmgﬂd’r{lMﬁérﬁlﬁ fo24 @hie:s inPiRd ﬂ{é}éol‘ G dhitRerfcinfiBéd that
antigen to DCs ex vivo or in vivo, The DCs are

compmses lan am@amf wepansedansiopnda trest bindisg dampinayherainghe targst

2 e
bmd"%wdo B f i gon?}[&ggg&grt% parnggg(y %&m& ?ﬁgspr%ﬁﬁcyt es and
treatable abnmtmdlsfa@hrmhehepatﬁmm vira infedtionn Fer the treatmgntesf HCV,
of a T cell onse. Specj I in.the ex
prefesgly She RN RONGET SRS 4 o\ Bt Dt BHE
consisHn@ & a TV Cofcf (@101} pratedt] atHT\DCore (PA7Ppro@in, a HCV El
internalize, process and present antigen to naiv

proteiz, 3 HCYgfiprotein, PR @Qt@sPTO“FH’e a ﬁcc\éNfsg P“WHP &ﬁ?gé‘bﬁn i ze
proteﬁh§HWﬁ§§& r(fi‘élﬁ ' ﬁgﬁ@% /ﬂslﬁrgfeﬁfj aBCPRS85 AP SeidCs HY R €d

to effect ['pér T cells or cytotoxic
NSSBTprSmpthW B% Pfqﬁmn,lanétcomhm@!ﬁowmrébfcel |'s by the

gg}‘} g}letg Ias%g_c eOlfltHc’e 1'{18 n% ro%vd% {hﬁgs gfyvagg@{ﬁr 2l 9nimal

againfiraodadl iﬂf@tl[)ﬁ c@npndﬁq aic&lﬂmsfehngtu thé Rtﬁﬁiib a €Himneric :hmgbmtﬂat
101(3).: 276-283J. An increase i ercenta g

compgiggs|ag ipRpe FrSpofse dopainap é}asgﬁtg g&?’m@’a 2o

bindiRREHALIR BSHpiNCE th Gitibo8Y frh@rﬁé‘d( The Miethod of the Rivehtedn d

enbodi nents, the ercenta increase is at | east 55%

prophgitpssicatiyoy thegppeuts vw%ategboxauamah@@wt the virgldnfggtion. of
t bI‘?le gpﬁsgﬁt\{ﬁ’veﬁh%ﬁgd &ﬂn ﬁs@@m@tﬁb f'ugln? e &ﬁ'@oélﬁons of the

dire i nt roduced entera wher e
preseat\navetrmbh ¢o biad dmd aqtlaata MCGI $veh aeaEfEs gléwmmletssvengomém S

comprrllge\:/semétﬁo 0?888 é&ﬁb{&gx{séﬁ}Etb:ﬁoésgntqlwenﬂ%{oga%gvs’atgﬁl%ells

cess h em a c or
The p%semhﬁVenasm elsd cmﬁpﬂidee a mﬂhbﬂtolf delivering ardanigen pmSinimunas

for treating infections conprising a chineric
systelelL et AR A o R RIS AgURe ST RO e
meth®dsq¥# £8FatiiRt fforalfant/oLadlulg indinhiRd reb;ﬂfn@é?inl a@Rfimal or

conpri sing admnistering a chineric antigen and an

humagygaid methpd sepaprisingadnteistcrpg en rapare ghigreris arfigsps pldhy y
presebi¥fvéigion Of @ chimeric antigen in combination with an
anti vi ral agent, such as a
Following cloning and expression, the chimeric antigen is evaluated for its

efficacy in generating an immune response. Evaluation involves presenting the chimeric
antigen to DCs ex vivo or in vivo. The DCs are evaluated for the binding and
internalization of the chimeric antigens. The naive DCs loaded with the chimeric antigen
are presented to T-lymphocytes and evaluated for the production of interferon-y as a
marker of a T cell response. Specifically, in the ex vivo situation, monocytes are isolated
from peripheral blood and differentiated to DCs. DCs bind, internalize, process and
present antigen to naive autologous T-lymphocytes. The T cells, which recognize the
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nucl eosi de anal ogue, may prove to be highly
ef fi cacious in inducing sustained responses in the
wo e@anemsnt of subjects suffering from chroni c PEPEARGKS01685
C. The nmechani snms of action of the two agents used in
conmbi nati on may produce synergistic effects in
treatnment of hepatitis C subjects. For exanple, a
conbi nati on of an HCV antiviral such as ribavirin
with the chinmeric antigepns described herein

procegipf ﬁw&w&ﬁ@w&&# et YAl B STGFaF cells B IFIpSET cell

or cytBieRRIBlynipRBRAS. ASHRAI0A 6f ARd: dIbiBy ﬁlle%eﬁdrh@éenms %‘ehl on
in chronically infected subjects. H Methods of

evalugedppmeasgrighimatkeisce. riniegferon-1Onecln bp e khowih ptoeedure [e.g.,

Berty A A0Sl R L) o7 B 68 e s bEmree o of T

cells tﬁ@d produic® BitdrfrorL by At leddt sxﬁ% lo@& BaclRgr&MIEGTdRELS BB iR vivo.

preferably, a non-manmmalian m croorganismor cell |ine

In prefesied cgibpgimentsathe perpmtagraseraps iy dease i 0% AE6ATHEG %%,
0 h a r m
80%, SATE 6 e SRR h kg ittty PRl BB R0
mtrodomdmen@erdm indglerhast “émpraesﬂwdh deRdeficamiaityer ahﬂngn-
ani

procefSn H1E BRVR e GaBhefo supnst Syl Bl S elspd ol ST Cor
accordifiglly) . Nbre preferably, the ceII line (or cell) is an

insect cell line (or cell) selected fromthe group

consisting of Sf9, Sf2 1, expresSF*8, Drosophila S2,

and H gh Five(tm cell lines or cells. The present

i nvention uses established reconbi nant DNA t echnol ogy

ion proteins of selected

ant, h

p?\glc géesi(%(ft%?ﬁlCER%&é&P?%O%E%&é&&E?% %’gﬁéad@ v‘ir lelaféet(:tlons
COmpESing gelnmeat eotigenh abden &NAihkapeht. |1?11emlmn@t alsrgpmmdes fic

restriction enzyne sites re ex 10|ted in
methqdf b g PR O PR R P e A T ABsEaed
antiviv2 et Tithé@tOnsigRetly or Ryntialy.t he desired fusion

protelns in a heterol ogous  expression system As used

hdhe ¢ ofardimericantigeain spmbipation with ap anthyirgkagentasuchasa

nucle&&l&aﬂaﬁ) n?a?rpﬁ/\}erig bk H%h%céﬁ@ug th i® utsﬁﬁxe@ ?e%h&ﬁgs

protein s) m&gasn1 Vectors used inthe present
in theutmerrmt ofrsubigets geféering dromaehromio hepatitis Cefihe mechafiams Bhaction

of the ggh% 1408 11{:?0rn¥b%§a?{3p %ﬁ%&)r&ﬁﬁg %n Eélsrﬁc eff%é?\{)l tll%%tment of

eria Icla 0NDSo
hepatiﬁlsilCCﬁh}B(:ﬂsnfo&xanmlei, a (:d)rnMnhtrcmqef ap HQW antsmﬁbsarsh bd; ﬁbdvtirin

of th d d
along J0fhsbe FEYEHimHir pgriiraen i eiipasedien afeceetic
cellulg BRI hivofil RhwsStfnse andRme ddak ﬂlcwfnf&ﬁmm dh@dhlically

in addition to the Bac to-Bac(r) bacul ovirus
infected subjects.

H. Methods of Preparing Chimeric Antigens

One aspect of the invention provides methods for producing a chimeric antigen
comprising (a) providing a microorganism or cell line (or cell), preferably a eukaryotic,

more preferably, a non-mammalian microorganism or cell line (or cell), that comprises a
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expression system (I nvitrogen), enployed in the
present invention. The term "expression” is used to

wore@n/ostsel t r anscri pti on of the DNA sequence i nPCT/GRMNAG/001685

the translation of the nRNA transcript into the fusion
protein. This is achieved by the transposition of the
gene of interest into bacmds, transfected into Sf9
i nsect cells and produci ng reconbi nant bacul ovi rus.
These are used to infect Sf9 or Hi.gh Five(t i.nsect
polynuclofide engpding a Ghigsie antigse: e gvég?'p.gmrﬂg or cell
line (o% @cﬁﬁ m&&%%%&&t\%e%y%mﬂﬁ_' 85k MR e R\Rprassed) PRI the
XH's tag, which is éxploited in the purification of
micro¢rganigm ot @lldimeltgr agl) isg ybstNTHantgall se(or cplhgsan insgqt gelh,
. CGer .. The_ .prof el nS: Lipal
ine (o )t pie et o Mintd GUIE ol Bl Bt R BT,
selectdd frdanl Hefdreup qonsibtirigrofiSEd, SEDI, expresS Y Diogppbila 82y andl High
. Tfor exagfl , F'TEV protease (Invitrogen), which also
Five™,cell lyyes RE¢l5-ni nal 6xHi s tag. Fol | owi ng the protease

dirResrkdeRtinvéion Mkt ddfaBlished rd26mbRagtedN AtechfiolagyNor NTA
agarose colum and the pure protein can be washed o

ut ,
produging the fasien Btdins of sglerdedl antiggerand thy TIHD that B AREFStBY t‘h‘ge
.CO . X .
o B, FERASHRL PRI ekt BRIt
incorporatiap speziftt restactivat enoytot sitpg, whith angtexploitedrigrincorporating the

. anat i on. .Cl oni ng and expression of .
desiveg & R oR P ERPEN BB e 1o RLrpregb A dBeg fsion,
proteiﬁfh ﬁ\gﬂﬁ;&oleﬁmk I&ﬁpr_afmdnrk@stemnge hﬂﬂdgi_ereém tﬂehady“\teﬁtogtadmom e

t e cnineri_c antlgen, can be_achi eved throu t
plasmidsihad arcirapablerpfeearryingthaBiy Ay géw%ieﬁmeg%%yeéﬂfﬁgﬁrﬂﬁ}Q?ﬂeThe

plasmidPecRirOisl I5the PreBerdt ieRorPinluEe, But A0 hbiGinkika 16,9FasiBac
approach i nvol ves |ncorForat|ng specific_ "bio-linkers"

HTa and gite comresrionding resombinaai tRAGCMIIAS T (hagterifl @ftifisfal ehrgmosomes)
mj | . . |

s FRARE R DL B0, RPEHRL AT ATREORY

desirddyplootidoan (#6iluce othehecbmbinedydasiids foperpetssinabf e praos/in

agai nst. the Hepatitis B.virus surf i
other ST gt G 7 By Bl ] o A5 Bl
expreks{ﬂﬂ@%irl]lqm&@eﬁ, Eﬁp?&éd VAe prasent Bﬁ?l&ieﬁfi’ll’mrmjs ed t 0I

cl ong the nurine Fc fragment. ifically, the tota
“CxprRIGRNT O B remstaton e 10y seeats HamREA B o
translkéﬁcﬁl FROm RRIAGanbEript b ke 1§88 BRkeik.| NVi trogen/ G bco

RL, product catalog nunber 10551-018, 10298-016; a
ok achieved by theiteansrenition of Bie eapriofjnigrasintedacmids,

s A SRR b B s M o
to infadtSthort Bigh FiveRinsert agitsy wbivh@nodvké the pebFein of interest. The

recongblilga\r/llt f)rro?egnesq)/ro u%gé) mI;}B &iave an N-terminal 6xHis tag, which is exploited in

the purification of the proteins by using Ni-NTA Agarose (Qiagen, Hilden, Germany).
The proteins may also have an N-terminal rTEV protease or other cleavage site cloned in.
The Ni-purified protein is subjected to digestion with, for example, rTEV protease
(Invitrogen), which also has an N-terminal 6xHis tag. Following the protease digestion,
the mixture can be loaded on to a Ni-NTA agarose column and the pure protein can be

washed out, while the 6xHis tagged fragments will be bound to the column. This method

53



10

16

20

25

30

product catal og nunber 15939-010). A conpl enentary DNA
(cDNA) was produced using reverse transcriptase in a

w@eioymersase chai n reaction. The ol i gonucl eot i dBCPCAR®G/S01685

were designed to add unique restriction enzyne

recognition sites to facilitate cloning. This cDNA was

cl oned using the Bac-to-Bac(r) bacul ovirus expression

system (I nvitrogen/ G bco BRL, product catal og nunber

15939-010). The bacul ovirus system preferentially, is
of puti§etion sctnd@d poicedurt yndwree skilledén thenrtrwaildibe able to

eterolo r ot rodu ed but al so because
underf) ‘f eﬁg’ﬁg]tog%ﬁ'éts ‘ﬂ&t&&} " such as

P IO ROdnd| eapte@gbmﬂihabmyghakw Whichlen@detied visal R fpdh
W|th| n the Infected insect cell. In this expression

and theFefagmentf thnugngmprociqnalagibpdi to sgesrats the chimerisantigen,
can b E@l‘f’égr@é‘ﬁﬁ&% t(vb ﬂ)ﬁ)ﬁ(ﬂ’l@? hORG 9 ﬁ&ch 1?&5(5% ?:fonﬁ‘%ttﬁ'é ﬁg)

In the Bac 0- Bac syste
proteige abg fusion mr<1§¢1n,r\e itthe mm@appsoabhswdlvonmsomeraspgspeﬁlﬁc

« bact. tra oson.
blo—%rgcggs g‘?&ﬁ Ib?o'?m\/gtrtstpespttywdm iancel e{(?tl th%mg[]eégl& Ip}m -tgﬂnha s
separatélyiandga%rmhgmxﬂmnéﬂcamﬁgag the cloning sites. The
I d tr nt 0. Escher.i c coli strain
mgﬁz@@% Hﬁx&%&é&ﬁ' 12' prgmduef‘étaapwclonal
antibdty iR inst H3@ephtifd B)viruirfe Hﬁ‘%sﬂ PRAGHEPN d $68rce 3% tthd @Btal

plasm d-.(bacm d) containin e attachnent site of Tn7

RNA \ﬁﬁ’ftth‘? musneigEmgwslobulin Gn et RNAowagliselatgp ard used ta clor® the
5 .
35t Sl BRSO S
murinerlg@ sp@elhtled osing Hfrlﬁ)l®abzhgeni @nvitregen&Tibgyl BRL girodiceeatalog
numb§f (f]tfs"f»‘h-'&lgr‘lo%zf G %bﬁ%{‘n%}q oy Ssggglﬁﬁt?ﬁghepg it l f 1 cation

screeni ng
1soth1 baaniefss deseibed anvsfsepntad Nd] 5i316994). Thd mmwggsmmu €rom

o B S SR B Bl R

produe OEHIERS fﬂnﬂﬂlﬂey 1805018 & cBﬁ’nﬁ]BﬂeﬂM.gI DN%G(BDWQ wab ﬁroduced
procedures, used are as describ in the conp

usmgﬁ?V@fssé@n@np@@%ﬂm aohanerpsgchain senstien. The ohgonucleotl epnmers

were Wén'e@ }’do%dﬁglggﬁp F&mm@ "%aﬁ{c%erﬁﬁgg"jé%ﬁ g{t‘gst{’ giscrﬁr%t an gﬂ(g he
This qmt%l o clonediisingthe Bbc-th&c@;bmuijnss e@r@&m dystqmon t he

B t
(Invnﬂg(ré]r\’//lEQ?cé) g%]{‘l[) 'H.(?(ﬁ,g‘f% ¢ ?‘%%n%e{ ig 355@89&2? B:tr:n HTa donor

pIThs badhlovimg systent) proférentdneis Qfed brt Ris€ it dnby 416 Relgd dindunts
[ osition in order to transfer the

of heifolgeap e@%@S&ﬁ%@agf BucaoFEsE PeftUFpHleicpalapesifications,
such 4sph6 céﬁh@ latibfilafid 55c&SF@0R) df pRREnd Schr whkhitheShfeiel insect

. The reconbi nant pFast Bac Hla pl asm ds
cell. Iwﬂvhe)tm%ssge s¥stern, thpDBAeean bgcloned intes vestorpenlled pBastBac™

(Invitrogen/Gibco BRL, product catalog number 15939-010). In the Bac-to-Bac®
system, the generation of recombinants is based on site-specific transposition with the
bacterial transposon Tn7. The gene of interest is cloned into pFastBac®, which has mini-
Tn7 elements flanking the cloning sites. The plasmid is transformed into Escherichia coli
strain DH10Bac™ (Invitrogen/Gibco BRL, product catalog number 10361-012), which

has a baculovirus shuttle plasmid (bacmid) containing the attachment site of Tn7 within a
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DH1OBac(tm cells for the transposition to generate
reconbi nant bacm ds. Reconbi nant bacm ds are i sol at ed

whyoospasenr d protocol s (Sanbrook, supra); the BIKCA2006/001685

sanpl e was used for transfections. In order to produce

bacul oviruses, the bacmd is transfected into Sf9

insect cells. Following transfection, the cells are

i ncubat ed under appropriate conditions and the nmedi um

cont ai ni ng_bacul ovirus i s collected and stored. Once
LacZ genselikapsronitign diseiptn the Laafseeas qo thakonly freembingpts groduce

» r ) . .
e o S oAt TR e VY (il SREiqhin £ col
is thatoumsle eploniescontaint ondyrecgmbinants emtbatgflaquatperifisation hed §cgeening
[ i h rt. te amplify. t

are n RS TpBERGbiEn il o fapbRo@T iniebt b 10 gimsrels <
baculevissts thatexpressaeconibinamt plossiekar d practi ce was adhered

t fter_t second round of anplificatiqp, th

e Jhe BRI b hIov S GRS S BRE OBV Beati e from
Invitréigtanihil tHeghlodéahregud Rl deschibediih tAE EFHND Prdi&old) Svailable,

protocol s descri bed by the manufacturer” of the kit

for examplg; atpoyeanvitrogea.cams Thegspe opinterest iscdomed inte.dot eample,
pras BBt o B SRR 51 S B BRI
the Bapehie-Bat ™Mpbaailgonessik pilsbsiahgystemiAiteopen)li ng pr ot ei ns of

i nt t t by P i t.h ol i I ti.d
| e PR B BT S et higiboRmsSebe et ez
is usef lirs siteckpetifia traspodidinadrded iy trafsfer fReiried %er:/ei ihfla genone
rot.ein.

and cJoned with the Fc. DNA as a_ fusion p Thi s
baculemfré{“ftﬂe ﬁw&rﬁwm@)- s i aceempishry i ol i D 10Bac ™
The réoftibfiaft fFasiBal Hah PiRmiAsafift L bine T RERL A @RIRMrAEd into

ot her st'andard purification nethods known to those

DH108erT ecdfs for thentsangpasitiontie genseabprcbcerpbinantdacthids. | i nki ng

; . . : it .

i 0005, WIS ARG S e
DNA samplp tvay ushdrfdr ramsectidisr of t he nol ecul es, purifying

L TR R s e

Followingsrahsisctiofpthe e€ll3tarOinciifaedaxpércppioptiate fcg%lﬁ@ér@aﬁ& ltHay ;
.the bacteriophage. T7 propoter. The reconbi nant plasm
mediyny coriping b ‘?Vé‘%‘ﬁésd’oﬂlﬁ‘ftﬁf{r"gﬂ sioredol i strain, e.g. BL21

( D32 ploati@idn B sl dAruShrld € bxpressioh loRpRASH Bavele@fliUCt
cat al og. nunber 230245%, whi ch has production of T7 RNA
9P

confinmedy e Viraesteckge praplifeddy praduce agoncergratasistnck of the brqulenips
oo TSRS A A RER e e B PR S
at leafi dwo timeRMAd podlpretoasie desdtibenl lpraul thit stamlacf practice was adhered
to. After the second round of amplification, the concentration of the generated
baculovirus can be quantified using a plaque assay according to the protocols described
by the manufacturer of the kit (Invitrogen). The most appropriate concentration of the
virus to infect insect cells and the optimum time point for the production of the desired
protein is generally also established.

DNA encoding proteins of interest are generated by PCR with oligonucleotide

primers bearing unique restriction enzyme sites from plasmids that contain a copy of the
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T7 RNA polynerase is induced by isopropylthio-
b- D-gal actoside (I PTG, the specificity and
w@e@meosssvity of T7 RNA pol ynerase results i n BCTiCg006/001685

| evel of transcription of genes under control of the

T7 pronoter. In order to couple two proteins together,

the tight binding between biotin and avidin (e.qg.,

streptavidin) is exploited. In E. coli, the BirA

cata v £l e of 0 a

enir SRR )R] BRI PY PR b LRI P
proteifi &cpmmee by Nﬁ{mm; Nedtia, protefn’ Agnprotein & mﬁfyaﬁl&eﬁhwgialiﬂye)r

bacul S, syst as des rib hove, as a fusion
other f}?reﬁ%&f iceiprimeids Kopwadathp iglegﬂ%ﬂﬁéﬂcan be ni xed

t Thé McBhPagprdiRh Kt 1RKRE W TREPATRI D Molves 1nc01%p0rat1ng

bi oti n- streptaV|d|n bindin The practice of the

specifpyy ‘biehakers\sueh asdnotmma@w eyl strgptavidmp indither of ki cat ed,
I ;
rnda%ﬁ%?ﬁgﬁﬁﬁggy, rg n@]naﬁte ?QQHgﬁkﬁﬁ%%% %g;?emﬁlc

antigems of intetrdsi aretchme@s kaitd plasn‘nds that amtrol tBe expressionoif qmeeinﬁryehe

expl ai d fu in th rat oo
bactergoripg TE gl B ecodhipast PRtis e bofortigh S AT et
stramaélgi B‘LZIS(DEBPCB&fn I&ﬁgm quL@éug (IStrStagéh‘ée;ﬁ'bdhﬁil csloy nﬁ&ﬂseran

ticle of manufacture that conprises a contai ner

230245@4 wiishyhas peestesiaen ¢of RN A depimesass geeatlated; hydhe lac a7prosgin,
The T YA iy bdsafif 1§’§pdcmc%1tT’P]5‘roﬁfoterr§£ﬁq§ﬁx‘uENH0@1 for

injecti In conbination wth printed | abeling
procesigt (8 éQl'd &ster]mhmvthd iEngplahagt! %EUésmd»ﬁnmseth production of

T7 R@%ﬁ’@'}%:ﬁ%&ﬂ# in uce? ﬁ??séh%‘ggﬂr gﬁ-ﬁ -gal ag alst% QP%G? | the specificity

and pRR&shvity oPT7 RINA pyigmerabereklts il B ARMITR@S bl tteﬁh@cri}ﬂiﬁn be genes
contained in any suitaple container that

[
underggogirplaf ghenk ] gfomﬁteérlaefd%qulﬁéwe i tez%vihe a'ﬁ\a “&%fn be
bmdnl,@b&&@é#. B%tmnm%d%p@rgo @&b&hﬁdmg@xpmed Rk, éd?'zdth‘é§1@$

for par enteral use. Associ ated w th t he
enzymeoeatalyzes ﬁhe@aﬁalb@ linkage|od bisttinig a defined dysinegasiducon gispecalif

recogflbl] sbibEndlt T8 hBine FLRALIER s A REGh URculovins system 2

described hlbm, asrafesion protegawith evidine Ghesaitwe prokrans gag ba nixaghtp d

f gqgos ttqg sui k % 3‘” RN ti 6nthhe cont ai ner can

orm g I EFEPPHE P4 WV‘§P§y@th% Needle. The article
ofThepridtiecs funepressnt invettisdlempioyspmiapvihatwiseniadidited,and a
S r|n e for i tion s t hat atient, doctaqr

convefipaal ecawqms@.mog 38 brolograiopi ISP BATLIFA, and

1mm1thld§? PRt Wedh thOSiR bPaklaMebiech tSdRBiqREY RO ExP1AIRK RBY in
be dry or concentrated conp05|t|on contalnlng a

the 1l@cﬁtlgbl See v Sagiragk, wpea; @pd Apsubel, #vigen, to be
conbi ned or diluted with an aqueous or nonaqueous
vehicle to dissolve or suspend the conposition.
Allt er natriicded of M s

Another aspect of this invention provides an article of manufacture that comprises
a container holding a composition, comprising a chimeric antigen, that is suitable for
injection or reconstitution for injection in combination with printed labeling instructions
providing a discussion of how to administer the composition parenterally, e.g.

subcutaneously, intramuscularly, intradermally, nasally or intravascularly. The
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may have a suspension in a liquid or may be an
i nsol ubl e version of the salt for conbination with a
wo ed7oksei n which the insoluble version will bBCT/CA2006/001685
suspended. Appropriate containers are discussed in
Rem ngt on, supra, pages 788-789, 805, 850-851 and
1005- 1014 The kit of the invention wll typically
conprise the container described above and one or nore
ot her containers conprising materials desirable froma
compegitipieeag; bglcontathed sreanysuablipeintainer ithet wiltinotgigoifichathysinteract
e Al | . f ’ ' : .
it s LURRS 5 B LTBLER S BARE 0 RS AR e
will berfersgandntayal ustie Assoniated math thocdntadne aarebd thalabelng instructions
.conpasi tion i ed for specjfic ther or . .
consifigiPRuS Gt o Kt dom baHraatrar ol qateing e
holdstthé EsihpoRitidn bOthiEint &ftion kih B ¥/ Entine® RaMhy £1iGEE coBpEShichS
_ those described above. Directions and or other
suitable fos injgationn Tharoriaines cpebe adaptedder aseesahy p awanee ngprle nlhes

articl BF iR Ll Bt b applopGAMEHE Bnd £ 6yriodl ke hiBction so.
that atpagientndoetur; romse, @ixathgylpeactitiondn tar adntisistnthe Mhinteoid antigen.
terial sThe TBD used i,n the Chin gen3 | ecul es.
AlerpFHEN B FomRoy iR ES 4y wSpeay e SPpdirS FonfRine 2
solublleﬁfdis‘ldilﬁ@f tg@cﬂimgtéh axztgk%ro bﬁ SorﬂBigédT(BrlHil)ltddSviﬂﬂhi aq@ebuk bpm
t he [l aonme , |.C roauces a nurl ne .
nonamgwgw detordissolypgr %ﬁﬂe%%ﬁ‘%‘??%lthP-c@F%@&lvF‘ﬁoﬁF £pptainer

may 1?% la@lidpeh @At 1IRfutd Sth8UH hntiRQ YN Ve §ish Sﬂth@%_al%%pe rta,

t.
dnont on, Al berta, Canada. %he pl asm d pCv-

combigsation Wit fgy chisle iphichriboiselgble Nersiaawil ke suspensledaAppropriate
. ' | . i

contstherp it sk A R, S AR AeCTl s, pPs T UntistY
1014cel |l line Sf9, Cellfectin(r) reagent, phosphate

buf.f ere alin P . Pl.ati num Pf I rase

TR SR oS e e dh PR S E G e and
one o @109¢ Gtﬁeﬁdogﬁﬁ&f]s! d@tn’pl‘ﬁi@ing Hra@sials de_siaable(fir(i):r{ll_ é commcel:rcfial tancli user

i sopr.opy). - b- i Qgal act opyr angsi de, and fetal |
standpgigh H&%&&hﬂ?{eﬁa UGRESy élt%%/nneﬁﬁg% ayrfqgssnav%m%%fgewns with
instrdctiaid foPae; AGAbel YRfbe preSne&t th‘éf%bxhtai%x%ﬁﬁlii@a@th@%ﬁé essi on

medi um ESF 921 was purchased from Expression stens
compoyyier isaised foca spagsys) thergpis errmopttherapaatie gppdisatitme fud cangjse

indic!lte dh"éc!?l%ns for either in vivo or ex vivo use, such as those described above.
Directions and or other information can also be included on an insert which is included
with the kit.

V. EXAMPLES

The following non-limiting examples provide further illustration of the invention.

Example 1. Materials and Methods

Materials
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11, Rsr Il, Ava Il and Not | were purchased from New
Engl and Bi ol abs (1 pswich, MA, USA). Viral stocks were

W0 paognedeousi ng t he Expression Systens Bacul ovi PEBECA2006/001685

Titering Assay. | g&A-PE (BD Bi osci ences, San D ego,
CA, USA) was diluted 1:10 and used as an isotype
control. Baculovirus titer was determ ned using FACS
acqui sition and anal ysis. A Becton D ckinson

Bi osci ences FACSCal i bur3 (four-col or, dual-I|aser

aa“q@TBBdlsedalm the Ghianigm3 inmylecyles dessgbed i these exanmpies ()and for

Bi o S Ci " vy
conveileRS eg’%?egzé il B2 K ap;ieé R "3BBhY A %eageg 3 fhe HyoHuGinasels,
whlchtpitodhmpwi mdﬁh@HBﬂAg-@pﬁcEﬁcrmAh amhwhmh m&b liténset frdna:tlmﬂ" xrrclla

orgy R R Y AU Bl SR s M i

pCV- ﬁw@ E&ﬂ&nhn%lﬂmbN% thT seohaligesi & ubasinedBrody the
ty, . The 30% acryl am de sol ution for making
TWCBMPWYM@H@Q m‘@(ﬁl‘b’a’fé“r?&?yacryl ani de gel.

BI 0- o hg%% rcu gﬁséEgAcP&qéLch gélil’glé eBl u (Fet%l{ llg%bgﬁ%%zf x]le
phos;ihatadbmffgreb sdline I(PBSaaﬁkaRmIlre P& PNé-polphnerest, ER@Dlalleﬂgdnhd der

t f F
Superp g FITIc G LRI Coiress ForRgRisae e SRPOPUCSH 1l ose
thiogd dﬁy%oﬁ@éaw@s Bhd'fetdf b&hd Rfurk (EBY)Grrépathdiedfrenh was
used for Western Blotting. Tween 20,
InVIUﬁ%lle(géﬂ%a@fq:‘?!étj ). ammoni um br oni de’ ( CTAB) , ant i - nouse
| e Efc%ll%ﬂﬁ&hfah&éx Qki ﬁg@qi\ﬁhEﬁﬁ?:gw AR RCHAON frgat ed

anti - speci f hor ser adi sh
EXPrqumSyslan&a(\’émqmgaCédU%&;oR@mcx}loaﬁnzymﬁdﬁcoR1 Spe I, Hind
it _horsera r
I11, R%g@ Q? ﬁn ]ﬁ?tq e&e purﬁﬁa (9 tro%ll oet%v Bl ?nsfglofégpgblwéf (i/IA,
USAﬁnpicillln and gentamicin were purchased from Si gna

Louij s, rabbi t, anti
i Rigaks viggy tlﬁb‘%{t Aﬁwttbehﬁmesa@'mﬁtsm?aaﬁwlwg dreingng
AssaﬁolgésA-PEt(BDNﬁéﬁlaieéw ShPDRE0, U | DAy w eI Rtedt B ddiséd 4m
Abeam ( Canbri dge, MA, USAZ§ The 6xH. s _horseradi sh
an isqimesentiels @aé'dﬁ]/lﬂgsétt@d”%@ﬁ apigahpsing MG @gaupidon and

analy%# % ?(1% 151{:19%09' I%ch%flges(FP d@ﬁlﬂbtn% (é@é:ofdls@ual aser)

zer cassettes an cro assay | " were
acqulﬁddll’déhﬁﬁﬁrblﬁltmfmégt ProB eoffvRare KB Biosciehces) B4y usefPraan@yzy the

Eneral d 300 coprotein Gel and_Bl Ki t
data. F{‘E‘ M}ﬁgg%E)qubﬁ);eadgheet was prov1de(?by ExprgstsmﬁtS?'Istgms Ito 1n$lat data

and determine the viral titer based on a standard curve. Purifications were performed

with Ni-NTA Superflow3 (Qiagen, Hilden, Germany) and Toyopearl Super Q3 650C
(Tosoh Biosciences, Grove City, OH, USA).

The 30% acrylamide solution for making sodium dodecy! sulfate polyacrylamide
gel electrophoresis (SDS PAGE) gels was purchased from Bio-Rad (Hercules, CA,
USA). PageBlue3 stain, 5x loading buffer, PageRuler3 pre-stained protein ladder and
20x reducing agent were purchased from Fermentas (Burlington, ON, Canada).

Hybond3 ECL nitrocellulose and the ECL Western Detection kit (GE Healthcare)

was used for Western Blotting.
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Mol ecul ar Probes (Carlsbad, CA, USA). Leukapheresis
sanpl es from healthy donors were purchased from

w@eroatarsel Li fe Sci ences (Cceanside, CA, USA). BYNah2006/001685

Dynabeads3 for T cell negative isolation were
purchased fromlnvitrogen (Carl sbad, CA USA). AlIM
V(r) medi um containing Lgl utam ne, streptonycin
sulfate (50 ng/n), and gentamycin sulfate (10 ng/nl)

V‘@Svééﬂ@@'ﬂ%ﬁ&’de&%lﬁ‘%étﬂ%%ﬁlgﬂﬁﬂr br%‘déc?t@zf\ﬁ? Nt lﬁ a%@;gﬁ:

obtai ned fromthe serumfraction entr i
specifi¢) horseesdish pproaisdase donivgated wm:lntanbﬂmusSéﬁabrspeqﬂc)SO% in

t ed | t ed
ore Yo AR St B LR s,
perox@d%B@c;mmltedbt@mdagl a.ﬁtlllm(ﬂly land aﬁtfhﬁgﬁl karﬁﬁ?dc}ﬂllg ﬁh@dﬂlm and
nt S ol | owi n
gent@‘ggﬁ?e}gegﬂ%‘f@e‘\/@q’%be %&‘F% osci enceg (San
D'"I%Qabb%}lh NS pbat 4aHi QEBEhill doaPhrh- N%Dgagélsmﬁ Ehtiellies
CD32- h coeryt rin (PE), 16- PE,

and myse) S b anteyody were ottpael ﬁzmr@bcw(cmbrnme
o G T L o e s
purch@mlgfrqm CEntech@iRala\R o, (E-IBAJ&BI: FI TC, HLA- DR- PE,
f FI TC
| et asies s Mo BoATar S s et m B e oB o

(Roc@oﬂgmugn)sswsauga Ontari o, Canada). Goat:

antl -rabbit %)G— biotin anti boq/é was from Jackson
@5&}4: 0 Glyepraotein; Gal apd/Blot Swinkis wappyrchased from

Molebﬁgipfeﬁes (b@‘b - Cy5 wer e obtai nedfrom BD
B|OSC|ences xed | sder 5-(and- 6) - cai boxyfl uorescein

dilzvkapherssis sampésfrom hydltheslbmrs Sfequrcbiated, frdﬁEsexﬁnfﬁEfoe

bt f f t 1
scient B ORPBIR LS JEL BSRRsT G e et nlyog wete
purchbsddfym! BaitRsgeh @&EH&T A, BB MRIM §@ i ne8ium MWhiidiss BU ga,

Ontario Canadat) pent aners (Prol mune, Spri n&el el d,
glutarye, stispiomyigin syl s 420 NE{PLAed gemfampginy st 18 eusf

d
obtalﬂédsfg:nlﬁm Q\/iaQ thoH o;rt%oé' Eﬂﬁw cﬁ%e{d:}g)nng@g sél}?gx di?fﬁ:ﬂgﬁ €

after m@vfuamn Elc Ypeqiei tleod@ir Prrayians. $®E@ 4t DO HIM V®

i A e
et 8 R AR 5P B o
buffe(elduhlnn%(PBS) was obtaihel frah IImermncyt oki n es wer e pur c hased
M.n m terleu k

| BREHRY Ptk RS bl e Tt pavibgyies were
obtang:ld&‘fvmh BOyBi®sciences (San Diego, CA): CD64-fluorescein isothiocyanate
(FITC), CD32-R-phycoerythrin (PE), CD16-PE, CD206-PE-Cy5, CD80-PE, CD86-
FITC, CD83-PE, CD40-FITC, CD11c-PE, CD14-FITC, CD19-FITC, CD3-FITC, CD3-
PE, CD3-allophycocyanin (APC), CD8-PE-Cy5, CD4-APC, CD69-FITC, CD69-APC,
HLA-ABC-FITC, HLA-DR-PE, IFN-y-PE, TNF-0-PE, grB-FITC, pfn-FITC and mouse

IgG1-biotin. Biotinylated anti-6xHis was obtained from Qiagen (Mississauga, Ontario,
Canada). Goat anti-rabbit IgG-biotin antibody was from Jackson InmunoResearch

Laboratories (West Grove, PA). Murine isotype mAbs and SA-PE-Cy5 were obtained
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macr ophage -col ony stinulating actor (GwW CSF), tunor
necrosis factor-I (TNF-a), interferon-K (IFN-g), and
wo ndogodmspi n-1 (1 FN-a). Cytoki nes were reconst iPCr/€d2006/001685
according to the manufacturers' directions, aliquoted,
and stored at -700C. Poly |IC was obtained from Si gna.
The Wave Bi oreactor SystenR3/10EH and Cell bag | OL/ O
wer e purchased from Wave Bi otech (Somerset, NJ., USA)
Met hods Expression Plasm d Construction
pFast BacHTa- TBD. the parent plasm d construct The
nmouse |1 gd@ DNA sequences encodi ng am no aci ds of
CH - Hi nge- Qn2- CH3 regi on were generated from mRNA
isolated fromthe hybri doma 2Cl2 that produces a mAb
.nst- HBV, sup J‘ace [ S . _Total NnRNA was
som B Elences MRS AR ST AR of. 1ne TeD
succiniaridyd) estie (H6)eCFy SE{IGHSERwambtagxe@qzm inyitrogeat i r st -
St S %‘3 E[h i nker
g&’gcgﬂcégﬁptg@gg’mégﬁ 11 nker peﬁi d&;f@’g%% - (SEQ
conmggetN@rame)rs @eckmar Coulter Mississmyga, Qntalm @@@dm peptagiesse gt

(Proﬂr%né spﬁﬂgféielﬁ“s% @e&iﬁl&é{ﬁeﬁw&hc& tnk HCSSiSIAGIehtRie Site at
resul ti nchDNA contaj ns (5 Not

VLSPFKTW%‘?Q Q%Hgéb(géﬁp‘a?r and g REVING3\poptide CINGYLWHY
(SEQND ROA4RAGH3 YeBamérh ied intlhded te@EBVOSHHE GLOTEVAMIN W t h

ong RO R BRI S rmtrin AR A MR REAL e

A2 anédstapatdeicantrobtnzapee (npiltiallglic). The 5' prinmer used for PCR

T@%&%@%ﬁmg%%&%ﬁﬁ%m

interjx@idn-39 (LIBRint@lepkin-# ([Leihdnterteukias (b6 reanulgeite (ant i sense)

m&f?@%ﬁ’%ﬁ?ﬁ% L S R oL o

interfeeampie FNxrh layd intFtferorah(BFN-f1). &2ytoRixies wasreehingfisutedeageanling  Not
to thé m3ffacklrdid al‘récho s! digudtd@ HaRRleq RUTHCI 9& RY waditaeg 9el s

and ligate Ih ast Bac- Hla expreSS| on vector
fromjigiaay d di gest ed VVI th the sane restriction enzynes to

Pr TR &e BiReatisPsya&mb 7 TOHM A8 Ckitbap F130 Bk ipiRhaléFrond i S

odu r the expression of the fusion
Wa"pﬁa gkﬁ%&?ﬁtuﬁf’ -“STEV prot ease cl eavage site-TBD. The
DNA sequence and the accuracy of the open reading

Meitldg@™® (ORP) were verified by st andard sequenci ng

Expression Plasmid Construction
FastBacHTa-TBD, the parent plasmid construct

The mouse IgG1 DNA sequences encoding amino acids 'of Chul-Hinge-Cj2-Cy3
region were generated from mRNA isolated from the hyBridoma 2C12 that produces a ‘
mADb against HBV surface antigen (sAg). Total mRNA was isolated using TRizol
reagent and the cDNA of the TBD was generated by RT-PCR using Sﬁperscript First-
Strand Synthesis. The PCR primers contained linker sequences encoding the linker
peptide -SRPQGGGS- (SEQ ID NO:1) at the 5’ terminus, a unique Not I site at the 5’
end and\ a unique Hind II1 restriction site at the 3’ end. The rwﬁlﬁng cDNA contains (5°
Not I)-linker sequence-part of C1 (VDKKI; SEQ ID NO:2)-Cyi2-Cyi3 (3' Hind III).
Following digestion with the respective enzymes, the fragiment was ligated with

* pPastBac-HTa expression vector plasmid using the same restriction enzyme sites. The 5’
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nmet hods. The nucl eoti de sequence (SEQ ID NO 9) of the
ORF i n pFastBacHTa- TBD and the am no aci d sequence

W@ SBQ0IB6NO. 10) encoded by the ORF are shown PCI/EARN06/001685

2. Construction of pFastBacHTa-gp64 For secretion, the

si gnal sequence fromthe Autographa californica

nucl ear pol yhedrosis virus (AcNPV) gp64 protein was

cl oned into pFastBac-HTa. Two ol i gonucl eoti des were

synt hesi zed and anneal ed to%et her. The ol igonucl eoti de
primeg g@ﬂg{é‘g}@w amplification was (Sense)

TGT%%W@&%%@W '

AGGNO(SEQ)D M?)Sand the 3’ pnmer was (antisense) 5’-

AR e T e, hen

contahiaj tbka\)ot Imﬂmd UGS, |réé9édtid’61§ qRE hApHfidl DNAAVA dideslit €
site. After di gestion with Ava |1 and

with Iﬂgtrl qnfi HHMrwIéI fl?%fgq@wrlt Rkfied by dgaroserels and digpied with pFastBac-
&%?151?%0%:”35?% g Fed Wi £ s%?fe@ﬁlgﬁé}?ﬁgﬁ& ! }Q&ﬂlce the

sequence | eFy upstream o t'ag -,
eXpregee@replmd pEat BRITIAEBY pBhis Gordutt wastusehfoo thepﬁpssmccbﬂhe

il TS e SRS LB 8 o e

accurhoyagfisndpenecadigfeinad (ORF) wers \dfigied bastahdhrdsodubnting

PCR h I . .Th ' d f
methqq% at e‘ik%?d? ngﬁg%%&é%xﬁj e 5  priner u_iae; or
and the dmt6adidPsdak nc%%ggﬁpﬁbnl(ﬂ 8ndodd bt IORt 4re ShRRZiY T8, 2.

EcoR | site. The rimer for 3'° term nus was
(anti sense) 5'- GGACTAGICCGCACACGACATCTTCCGT-S (SEQ

ConstriRtNPof BRATEREAI NS the restriction enzyme Spe |
Site. ITre was di gested with the respective

epy m@tian,dm sigiae seljuencefFans thBahtHiEaaph'ﬁ BRifoonigeneiat e

port b O BB LR o 1

ollgomlﬂ)aloedésl vikee syfhusized adSinhedld fNGEBE) TaBdligdiRiclantidtGequientes
sequence (SEQ I D NO 40) encoded by the ORF in

are S’pFast BacHTa- NS5A-TBD are presented in Fig. 3. For NS5A
GCARGOTECATEG NRASACEEIAPIG TYERBA TASSe TG REGBCHGRREGE

aeafréfaed E%%c?ﬁ%c%%&c"e KGR CedA TGS SES D NG
and 5’-
GCATCGGACCGTACCTGCAGATCCGCAAAGGCAGAATGCGCCGCCGCCGCCA
AAAGCACATATAAAACAATAGCGCTTACCATGGACCATGC-3’ (SEQID
NO:12). The oligonucleotides contain a 5° Ava Il site and 3’ Rsr II site. After digestion
with Ava II and Rsr II, the fragment was cloned into the Rsr II digested pFastBac-HTa,
which places the gp64 signal sequence immediately upstream of the 6xHis tag , to

generate pFastBacHTa-gp64.
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Construction of pFastBacHTa-gp64 NS5A Chi m gen(tm
vacci ne expression plasmd for secretion In order to

W@ L@ne4166A Chi m gen(tm Vaccine into pFast BacHTEHCHp®4E/001685

t he plasni d pFast BacHTa HCV NS5A Chi mi gen(tn) Vaccine
(descri bed above) was digested with Rsr Il and Hi nd
I11. and the NS5A Chim gen(tm Vaccine fragnment was
purified by agarose gel el ectrophoresis. The NS5A

1

Constg?é O %‘t:" sl : N§: A HiCC] Vag I 3 a ed _u___o re nression

.vecto;zplakxﬂndt he pFast Bacl—rra gp64 HCV NSSA Chim gen(t m

Fast 64- NS5A- TBD) expression plasm d
Bt NS4 Bosmemayas Emkatsd BB de Hlgsiid pCv-
H77(§@ﬁl‘f§fﬁ%~3&n{ thHN@)lﬁéﬁr Ple §° Eﬂn@?ﬁséd'for the PCR was (sense) 5’-
Fast Bac 5364 NS5A-TBD and the am no acid sedquence

CCGEAAY I S GET CERERUBAARGL SIRID AV  Sromtairing e g. 4.

_ ,Chimi ne
s OSSR 0, TS 0 G s
GGALA ﬂGTQ@G@ACA@@%’E@TE@CGﬂ‘ -ZN%EQGDiNﬁ)g é)ndridronivis iene

.ol ecul e n|n [ | as.m (Protein
restninte S8 e Ao 22 e Bl ok e eprames
and lighted & ]ﬁl'bﬁﬂBa@IQ"Di I'TBD tPgentht thé b)lpréh&%ﬁ pURMK PFa8iBatirea HCV

bacul ovif,us Aut ographi ca_ cal | for n| ca nucl ear

NS5 Ghirgen ofascips fqi pF pstBaghlha-NE A erwehegncw@p@ence

(SEQT®NO 9§ afOhE hARS i ed s ﬁiﬁ%ﬁfd ?ﬁ&g ISt &
vector. The gene of inter es ng two

pFastBﬁq:Ié‘"[mNﬁﬁAfﬁBQ aefpr¢saeted imFig. 3. For NSSA alone, the NSSA fragment

wes I A A Rt e RPN

Two separate prinmers were required to anplify a
pol yhedron upstream regi on, containing the upstream
oeot|de seqgylence

secreﬁIEI' AGT ACGACGCGT TAGAAACGGCGACCAAC (SEQ I D I\IO 18))
Finally, two outside prlmsrs (Primers 3 and 2,
sdgauler @sﬁlmd‘b%ﬁ)A Ghimagens € d’ apmn«t Into piraistBacHTa-gpét, Itla:p

AT SRR SR B oy o

with Rsrrﬁ aidigind IHamdehmIdSSm anumxgmw \aeoina frapmeiitiveas puribarbyof

amarof T Elefontgresth PR oA CBRbieE T eibE Ersn jop JRe e
11 and Bi@idart d@estﬁ&’ﬁﬁis&é&ﬁﬂ“a?ﬁﬁh blabaR toiyidd e ipPRiBat HARGp64
HCV F%\?SSA Chlﬁmg;lm r\]/ac?cllrlleo(vl\)% astBacHTa-gp64-NS5A-TBD) expression plasmid
(IDAC accession no. 111006-04). The nucleotide sequence (SEQ ID NO:41) of the ORF
in pFastBacHTa-gp64-NS5A-TBD and the amino acid sequence (SEQ ID NO:52)

encoded by the ORF are shown in Fig. 4.

Construction of pPSC12-NS5A-TBD Chimigen™ vaccine expression plasmid for

secretion

In order to facilitate the secretion of NSSA Chimigen™ Vaccine molecule,

cloning into the plasmid pPSC12 (Protein Sciences Corporation) was performed. This
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to anneal to the 5 end of prinmer 1 during the overlap

extensi on PCR. This upstreamregion al so contains a
waeiogoesbhlgoM 1V site which is used for cloni ngPCTCA200b/001685

vector. The upstream pol yhedron pronoter, the signal

pepti de sequence, and the desired gene were seam essly

fused by overlap extension PCR using priners 2 and 3.

The full length fused product was digested with NgoM

» {
pasf 5 901 b0 U (AL L o OB W e
califotrledNSE eai Bdyhefirsisrimk €6¢NBN). Foyn BER@ripBEQverDréfiirdPio of
ctone 38 s B A AR Bk T ek o5 PR o e e
two ufiqués prritiers (Primers 1mmm§dcﬁ‘cmmcmcmmm

Vaccine Plasnmd DNA encodi ng NS3 was nerat ed

(SEQAP ¥R+ peand b HOSBAGT T EAE GRACEADIA Cﬂﬁ'(ﬁ@A%(HQSEQ
ID N348). tl'Q'o]s@]?agaté Phim3f48kré Rquireifth aRip)i %AT@% o m i

using the | ow ng pri rrers The
region gpriainingithisupstreaysgolybedsompromioter ndithe signaltpeptidecegience t

(an?ﬁ GRREGTRESS C%%Wé@? %E@?}D@QQ%W uence for

€ serine pr ot ease t er m nus
GGTAGTAOGAGEOGTEA G AA CGGCENTCEACTSEA TOARRERSFT findlly, +HEQ

outsi({elgéi%s]'@bﬂ%?s% a %@2 n%g g‘t())ov wE:x%sutsgd 1(1:1tt1|1eo<!]ntlscIalt oeveggpd
exten§ion WA@M%?WM %@ﬁﬁ‘a&] s{AFRD By PR 20)

containing Spe | restriction site. doubl e di gestion
using priper Ethat Eantaipsp ssguence that wpeld anpeal to tbfr domndtof primer 4anst

e ate
N P e
polthggn Gizion R BCh) wenauplifecdRyittsprimler\deant] primien evhivhl allowed it

el 3, prot en .expr i.n_insect
to ann%tﬂlet?\l presa n%rbrf“'?\rl% qungtﬂgeqo Y5 %%’ft?ﬁ?"é‘ﬁ d](.lgﬁg%gtrg")m
regiohaiso gmemsr zﬁpﬂqﬂee@gob& I\‘Bbﬂkj: Whﬁh isdsed fdr tRAHE 1Mgftl€8 gior.
254:3 1 to occ at the arginine residue at
The upsfrcgm P@i”é‘F&&lﬂ P&s%?fs} ﬁlg(lemep “pdcased theslegedacat e
were Seafiildsslly if@8d B oVd?Rip @RicAfoRPCR @ﬁ? Eﬂhfé?s 2 a3, A tQ ﬁ:ﬁ%lg
thereby avoi d suc cl eavage of e NS3 part of the

fused pradrigan g spisd 311 NEPWD Y1a31 KRAT pirchifesselbing éngment was
hgateg ﬁﬁ@ﬁ@fd@ﬁ’tl(faﬁ?m EQEd M@l@tto gx?e?&tggﬁéﬂ—@h%ﬁ A-TED PLsm d.

ment” was er ate e priner

nucle@de@@mewﬂﬁega@@@tmmmbemmwpscm@ssa-m afi@)he amino
Rl te and th
ocia sEfRheL GECE N6, 2Rl U G4 B BB B i e

nmut ati on) 5' CTC-ZCOAGTCCTC—ZCCCC—ZCC—:CGTTGAGTCCTC—IB A
Construction of pFastBacHTa HCV NS3 Chimigen™ Vaccine Plasmid

DNA encoding NS3 was generated by PCR from the plasmid pCV-H77C
template from amino acids 1027 to 1652 (nt 3420 to 5294) of the HCV polyprotein using
the following primers. The final C-terminal 6 amino acids of NS3 were not included in
the construct because those sequences are the target sequence for the serine protease
activity of NS3. The 5’ terminus primer used was 5’-
CCGGAATTCGCGCCCATCACGGCGTA-3" (SEQ ID NO:19) containing an Eco RI
restriction site and the 3’ terminus primer was 5’-CCGGACTAGTCC
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(SEQ ID NO 21). The 3' NS3 fragnent was generated wth
the 5 prinmer 5 - GGCAGGACTGGCAGGGGGAAGCCAGGECAT- S

W@ SBQ0IB6NC. 22) and the 3' primer PCT/CA2006/001685

5' - CCGGACTAGTCCGGECCGACATGCATGTCATGAT- S (SEQ I D NGO 20)
containing the Spe | restriction site. OE PCR was done
wth the 5 and 3' NS3 fragnents, plus the two outside
pri nmers. A double digestion with Eco Rl and Spe |
sulted in a product that could be |igated with the

GGC%%%T&}%@T%EW T RO Nkt Qrentaining:Sps d Festriction site.

A domyésna—mltﬁ ERART §1§d3§p°esl' r@ﬁﬂt@@m alﬂré»@&@ tlﬁ@vas g ?ed w1th the
nucl eoti de sequence (SEQ I D NGO 44)

plasmigpiastiBacTa TRER genar@p pHastBadiEl aeNﬁiﬂiBEc i d sequ e n ce
(SEQ | D NG 55) encoded by the ORF are presented in

12 Gfia g P Ot ei N

aghent was

l m&am@eabygecbf@wmppmmﬁ M&p@@r&ss@nﬂl m‘é&e céllsopdsuphddned
i nto pFastBac-HTa to_generate pFast BacHTa- NS3mut

mediatgglhytgeligler Hﬁtwe(ﬁ%tbmwegﬁw progt id8HAgP) Virology
254.3%@@&586&&% t}{é‘ Gighif gﬁﬁﬁ&{t Fh@sal, 1a§n'3§the.‘?%§§('(§1‘3 CRewas

3mut - TBD p | geste
used tpligamkrate amasatirdn@tf ﬂmanantzmgrgamb tohaniiganditheieBpavoid such

cleav%%agﬂgwggenﬁ% ggt 0 é)rotem Dfdwol_ltlélodDLIA frzij ?1tsstv§e(¥e

genertbd&biBa ;ﬂerﬁ ﬁéstthgﬁ’DBU Mﬁl@cﬁﬁﬁﬁ 'NHB ent was

111006-02 e nucl eoti de sequence 45) of
gonergiFE WEREIR TN LM @msgm TS RO
NO:1HofltaB R ELo ﬁ@?cgtrlc@oﬁ'gt | A g ﬁgn %%%rqg?n%?ghﬁ

presented in Fi of
arginingto qifmmqemntatl@)ﬁGﬂT(HJ(%EETCﬂTGICﬁC@QﬁCGMGM&Tﬁ@EGGAG-

) d
> ROIBNO R ML Rt s { e Rt e S

GGCAGWGM%MGMGGM (&BQHDQI‘() 22\}%81dah637 prlmer

s-cadRE et rAT AT RE AR HEnTNRFER e

contaMBPURNSSe [(rSftkktida e &B)PCH whfi@odeWith the 5Tndses®3d cl one
of pFast BacHTa- %?64 NS3- TBD and the anino acid

fragmenis, pvrctbe Prapeytity Nanga) Addeublgaigeson wigh ExerR band Spe |
resultﬁ(/l’U iﬂsaeﬂ?&ﬁfét {nat &ufh beﬁhgagg%Mt;‘lQ g!agﬂld FaftBagiB2eBha, HCV

ti-antigen Chim gen(t I on protern expression
genergte pF aptBastd iV $Bou- méIDﬁfeadeleNxonmﬂOt 111806-Df)e The autlootide

ol SEARAB SRR BB Tl o 0By ™

acid seftienéer (SEQ ID NO:55) encoded by the ORF are presented in Fig. 7. The
predicted molecular weight of the protein is 98.3 KDa. For NS3mut alone, the NS3mut

fragment was isolated by digestion with EcoR I and Spe I and cloned into pFastBac-HTa
to generate pFastBacHTa-NS3mut

Construction of pFastBacHTa-gp64 HCV NS3mut Chimigen™ Vaccine Vector Plasmid

The pFastBacHTa HCV NS3mut-TBD plasmid was digested with Rsr II and
Hind III restriction enzymes and the NS3mut-TBD fragment was cloned into Rsr II and
Hind III digested pFastBacHTa-gp64 to generate pFastBacHTa-gp64-NS3mut-TBD

(IDAC accession no. 111006-02). The nucleotide sequence (SEQ ID NO:45) of the ORF
64



10

15

20

25

30

the plasmd pCv-H77C using the primers 5'-
GCGCACTAGTGTCTCAGCACTTACCGTACATC- 3" (SEQ I D NO. 23)

w0 o0070k866" t er m nus and PCT/CA2006/001685
5'- GCACACGACATCTTCCG S (SEQ I D
NO 24) for the 3" termnus. PCRwth these priners
resulted in a product with unique restriction enzyme
sites of a Spe | site at the 5 end and a Not site

in pFABAaSkp6 8 %3@9 T & 9%9@ JRPsHLARR IS 1t N 0

enCOM@ytﬂBdakﬂ”aregpes«enmd ilgiges. aThe pﬂéd&teBacxﬂEEm}ag peight of the

proteigllg%gqﬂ,\fgﬁa. % )éfoaf: tggﬁ]e TB aéc%ﬁé%%ﬁ@tﬁﬁ@ -fr%%(rjlgqmumlar to that

used mﬁﬂadewﬁétﬁﬁ:}gnﬁgpm ula0kige 5he mah&u%aﬁuah
and Hind I11. The Spe T dlgest%g TBD fragnment

and hiqag prqthes} wes aét?dlgaFe&dt“@ PFe5BaaHT acRRgd e generate a sccond clone
f pFRYB: NERG et R

P pFast Bag%%‘ gp64tNS48- %%#%Sgggl\/ﬁug%cg Se}gggD g\%O I\@.SOfthe

ORF mcthf: sesom] elenSefrriFast BRIST 2 g6 4 NS NTB DY dnd thsecdmivie asid sequence

(SEQﬁﬁ;Ng§4§ Ser hed]bgﬁﬁ_je arrrue]_é\gg t o aI ni ne to abr ogat e

otease a nts were created

usi ng four different primers, tvvo nested and two
conplinmentary to the 5° and 3' ends, by OE PCR with
pFast BacHTagp64 NS3mut-TBD as tenplate. The 5 NS3
fragnent was generated using the 5 term nus priner
CCGGAATTCGCGCCCATCA 3 SE ID NO
st , G 3 it i

vV Ml i-p atigen Ch

L ;
vecto?@% tnlae mut at i on primer (contai ning the ser to aI a

tion) (antlsense) 5 -

CAnaraetcd SEBABOETON pladdd Al B_S4$-$&A| OqiceSyere
firstc J}l%d 3l“he%%?Afser: au%nne netnﬁ(\é\[ii 51g Rshsté f\lggA Wi ggnetraggd l?y PCR from

m nus” pri

the plaslmmm@WCAce S (SEQ I D NO 26) and

ceat SERAGRSH SRR BRI clapmions e s

termiiv3i 68 5COTHGEESGEIEIRIEGCAGCAT APGK IR TSAT dC@ht %SEJ 8
full length NS3 (ser1165 -" ala) was generated Dy

NO:2Hopthr 3 fesminupePER veiththese pripsgresnlisd émaiproiect it unique

t I t ipns
restn&iéh%hgﬁn@srltegr@f ac-’SAR Iitte 3 ?l%g IrS éfl%%élﬁ q@(xl(i EltéN‘lit an’&)g Ro
PCR m@mw@ dfghstgd Wit §pehanddés 1ehdhigaed intooa Spe I and Not I

o REPLEHEE AR M AFERAORIRRIA v e
TBD fintiet was ddded todonpinas t Br b FastBRIH NSBBNAB- NS5A
pFastﬁ/alljcl}i’lLa_-gp%tét II@S%%-I&§§A %vrzere digested with Spe I and Hind III. The Spe I/Hind
III digested TBD fragment was isolated and ligated to the digested pFastBacHTa-gp64
NS4B-NS5A to generate pFastBacHTa-gp64 NS4B-NS5A-TBD.

Mutagenesis of NS3 Active Site Serine Residue

In NS3 the active site serine (ser1165) was mutated to alanine to abrogate the
protease activity. Two NS3 fragments were created using four different primers, two

nested and two complimentary to the 5” and 3’ ends, by OE PCR with pFastBacHTa-
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Protein Vector Plasmd To nmake a construct that can be

used for expression the fusion protein HCV
WOBBM#1B86NSAB- NS5, t he NS3nmut S OE- PCR product BEECA2006/001685

digested with the restriction enzynes Eco RI and Spe

| . The digested NS3nutS was |ligated into the Eco R

and Spe | digested plasm d pFast BacHTa- gp64

NS4B- NS5A- TBD t o nake pFast BacHTa- gp64

epo4 NS aR RO PR BT ple B Oy S S AP b G e e

termnilisfpﬁll’ﬁeﬂ(seﬁd&?SMG@@MﬂE@@G@@MdA&ﬁQGC@m "ABEQAD t he
pFast BacHTa- gp64 NS3- NS4B- NS5A- TBD and t he

NO: l%wm?léemamg thedestadionsreymaEeqdR sty apd thsdwatinn rriser ORF

(contaift ﬁf&%@ﬂo'aﬂi hbtEion] (afdléiaby 4ict i on of pFast BacHTa- gp64
I—IC\/'5 - NS5A Mul ti - antl gen Fusion Protein Vector

CAA@A@QG%@‘E@CMG%AGWWEQA%HA@QD(S@@ U@ SN2 3k Ehe by

NS3 @e@&ﬁg%;}ﬁ@”%@ﬁﬁﬁg%@% %% n% fusi on protein

5’ GTELHOTHITHTGECEOGOFGGACACGTIe(SEQ I Ne26)fand thel3e tdnGRus

primef GBS E7 NG ST AP N G/ SIS Gh ok e

NO:27E SthidhGbhtaihs ERZ¥ABctRR@nLymd St IRHR THd iR lenbH NED Qe —
term nus was anti| sense
ala) was generatad by R WW@AM@ tWogEtyideprimers.

T O o M APANE oh N ek S 196} i e
NS3nrusSt This fiagmend rway nbged mp@smaaﬁﬁ%m@nmfgmm-
evo NS PR ISR SR T Bbar i hga 1 agrent

consi sting of the sequences encodi ng HCV NS4B- NS5A and
Constirindioif BOpF aStBacHEsgp64 HE VIR NSAB HSH.A0 Movti-kidigenE8sivect or
I,mteba\;ek one Vas gel purified and ligated to the NS5A-TBD
generate the expression plasmd
pFast BacHTagp64 HCV NS3- NS5A Chi mi gen(tm Vaccine
( AeasdkBacbidrugpibdt-dabBe Msd AorTdipyes{ibiDE f&nmemtemHﬁU

Nsm s, el 4 b et R rtanth BRe

enzylﬂ@slﬂtosmu@ BpEL (ﬁﬁcalgdatemﬁﬂiutwam@ﬂedqmotm%wl afdcspe I
in Fi Construction of pFastBacHTla HCV core

digested DT g Direp N S4B S AR (Bmak PastaaH POy
NS3-ROIBNSSALTED (IDAC accession no. 111006-06), which is the pFastBacHTa-

gp64 HCV Multi-antigen plasmid. The nucleotide sequence (SEQ ID NO:46) of the ORF
in pFastBacHTa-gp64 NS3-NS4B-NS5A-TBD and the amino acid sequence (SEQ ID
NO:57) encoded by the ORF are shown in Fig. 9.

Construction of pFastBacHTa-gp64 HCV NS3-NSSA Multi-antigen Fusion Protein
Vector Plasmid ’

The DNA for HCV NS5A and TBD was generated by PCR from the template
pFastBacHTa-gp64 HCV NS3-NS4B-NS5A-TBD. Chimigen™ Vaccine fusion protein
expression vector i:)lasmid. The 5’ primer for the PCR was (sense) 5° —

GAGGGACTAGTGTCCGGTTCCTGGCTAAGGGAC-3’ (SEQ ID NO:28) containing
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The HCV core DNA sequences encoding am no acids 1-177
(nt 342-872) of the HCV polyprotein were anplified by

wEgR70sm pCV- H/7C with 5 priner PCT/CA2006/001685

CGGAATTCATGAGCACGAATCCTAAAC (SEQ I D NGO 30) and 3

pri mer GGACTAGICCGAAGATAGAGAAAGAGC (SEQ I D NGO 31). The
primers used added unique 5 EcoR | and 3" Spe |
sites. The PCR product was digested with EcoR | and

d ated j.nto ast Bac
the reiBiitau N e A Sl SrBmE NpEE i B Prid T the 3, ferminus
was (amissﬁsre)m’tC@G@MmkmAmdﬂkdﬁmﬁ@ﬂ:Gm 3’ (SEQ ID
Fast BacHTa HCV core( 1-177), respectively. The

NO2R, FhediRiBrodud (S 2A- ekl o8 Sltbﬁ%lueniy gt
with ﬁ&%@@ﬁw Al llégﬁécﬁ&l‘[ &12 eg- ﬁ"?l% e CRF a%f>24 g{']s

guence enco ed b

NS4B -NSEAGIBI was mestemth memctmﬁ‘ﬁ)lzm Spk & aetiHindt1d,
llberaﬂﬁgﬁ tﬁ%gl%:éﬁ#%ggsggglgg? ﬂ]&%P%%nces 8?0 Crr% Xé‘?gl’z{ ﬁgy& %né Gle
TBD. thsteElﬂnhgr ﬁargmﬁdHTthp64-mmeievéciorbZ&)bofEB@a§ g gimfidd and

Fast BacHTa 77) - TBD by
ligategdy ‘Wméﬁﬂ%gpﬁ%’gm t @%@%@?ﬁe&w “é‘ﬁﬁ?s%?‘bﬂé%mgid’g AtbackiTay
gp64 mcgﬁﬂtsgqhssﬁp@m BVARGAe (pPadBRIITAL 6n5@@tﬁ§§mmp64

caore (1-1 77)-TBD. For cloning into pPSC12

(IDAguaﬁ‘quapn B HA 0623 dhenucleptidg éwpmqséaEQdD msszmame ORF

in Fa&ﬁm ﬁk TTA&&%@G@X&%@%&@S’ F%JQ\@ 5’% 39

encod'éﬁéyrtltstRFlawgshewnm Figct0.i s pPSC12- HCV core
(1-177)-TBD. Construction of pFastBacHTa HCV El - TBD
fusion protein plasm d and pFastBacHTa- 1 The DNA

Constewfiog o€ pF BtR:HITA §1GTtore (BeTTHSTED Zusich pi6@in(fldfrid 47P) of

h olyprotein were anplified frompCV-H77C with
pFLStE@ﬂ%@&“@&i&%TCTACOA\AGTGC:GOA\ATTCCT (SEQ I D NGO 33)

amﬂleiﬁcwémﬁéa@é\@%@? ofa], bt d LN CEGRAS 2§ DG thP

NO 34) that add uni %ue 5 "EcoR | site and a un;?que

HCV golygpateip werq @lpﬁﬁﬁ?@ by KGRy %OIEIPC(YpHWG waliShgrimemne ends

CGG@%&"}“‘%&QRI}S t he si gna seque ce ifiﬁaﬁ&%{mand n‘?e?' ds 370
GGACWé@fC@@AAGtATaﬁﬁMGAIAéd}ACBEe(mN&BJO t Thoapmdclg asdded
added/\ﬁmge]uset%é ??B#._ Sail 3 d¥}b %grgg{lcgtwt%ﬁ :gldggﬁr%%l %ﬁﬂ EXOR I
and Sﬂﬂl aadjégatddrihto pF astBacHTa—TBD and pFastBac-HTa to generate the
Chimigen™ vaccine construct pFastBacHTa HCV core (1-177)-TBD and pFastBacHTa
HCV core(1-177), respectively. The nucleotide sequence (SEQ ID NO:48) of the ORF
in pFastBacHTa HCV core (1-177)-TBD and the amino acid sequence (SEQ ID NO:59)
encoded by the ORF are shown in Fig. 11.

The HCV core (1-177) was cloned into pFastBacHTa-gp64 and pPSC12, in order
to produce the protein in a secreted form. For cloning into pFastBacHTa-gp64, the HCV
core (1-177)-TBD fragment was isolated from pFastBacHTa HCV Core(1-177)-TBD by
Rsr II and Hind III digestion and cloned identically digested pFastBacHTa-gp64 to
generate pFastBacHTa-gp64 HCV core (1-177)-TBD.
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construct pFastBacHTa-El-TBD. To express El al one, the
di gested PCR product was cloned into EcoR I and Spe |

waelr@esswel pFast Bac- HTa t o gener at e pFast BacHTaPE/CA200b/@01685

nucl eoti de sequence (SEQ ID NGO 49) of the ORF in

pFast BacHTa- El - TBD and the ami no acid sequence (SEQ ID
NG 60) encoded by the ORF are shown in Fig. 12.
Construction of pFastBacHTa E2- TBD f usi on prot ein

oS SRS FrlFaTiRed S HRRAEE, £ SERAT, 1

TBD, mﬁthﬂrplmﬂarécénh;de?%ﬂmﬁhﬁ@%dﬂ?C with 5' prl mer

SRR

resultlkgc&@ﬁuéthﬁﬁPm-HCV%%{Q 157)-88B.| site and a unique 3'

site. The amno acids 719 to 746 are the signa
sequence for p7 so was not included in construct. The
Constﬁﬁ%x%gﬁ*d&haWa C9SS{-$ADWdibn pidfid p1a@iaNRd phastSiinTa-
rdentical Ty di geste ast BaCHTa- 0
El generate the HCV E2 Chim gen(tn) construct pFastBacHTa

oEhE P Hifers EGURE Afae BhasoRlo BT D LY, o1
polypﬁgnggre&g@;?ﬁgd ggmv-meaumﬂﬁﬁtpnd&r sequence t( EEQ I D
COGGATSERHrAOTaEE RS HSER Bt S8 s Poer ar e

GeoeheagreddercdéeckensocetAcn 8EQ ID NO 34) that add a unique
pFast BacHTa- El - E2- TBD fusion protein plasm d and

5’ Ecqﬂ:hste@aé APaique3’ Bpe Isite EheomtistE k open pradingdrame qndg pteanygo

acid 3R BuARDGEARERBY D 50100 83 B RGN Gucalle for E2 and

was ttmlrcffs:mndt avayslifekidgElet E@IR wctdhctlz‘ew diglestadh wnB@OR I andiSpéhleand

. [ nt .clo it a..E d S d

tigated, =30 Remioall Sigs e Sl e oSy e R R G g™

constﬁ:btq)Fg_ﬁtBE&{ﬂgEMTmh (E Tm}xgm@u falodit,, th@lﬁ@gsttml produetbidas

was di gested w._t C I an T '

cloneq i Erllel 1y SnedSuesd phi gﬁasﬁ!éf?&gm%%a%@ﬁ%agéf The

nucle&Eﬁ%Ec?@ (t@E@ nfﬁoT@%fﬂie ORI SIokiBIEHTLEYETBIS atSHR | D
pFast Bac -El - E2- TBD and t he

ammcamqua@ica (379 &@ﬁ&@)ﬂ@de@bm%@}f areehewa izt He ORF
are shown in Fig. 14. Production of reconbi nant
bacul oviruses in the Bac-to- Bac(r) expreSS| on system
Consﬁﬁlcansb plfes B adp B2

Cl‘ he B2 rs],g’c];u%rrxcrgs om ammo %%8&‘ {]od7 lt8rk t P49ﬂsz'lb9 3f &@ Hev
polyprotein) were amplified by PCR from pCV-H77C with 5° primer
GCGCACTAGTCACCCACGTCACCGGGGGAAATG (SEQ ID NO:35) and 3’ primer
GCGCGCGGCCGCCCGTACTCCCACTTAATGGC (SEQ ID NO:36) that add a
unique 5° Spe I site and a unique 3’ Not I site. The amino acids 719 to 746 are the signal

sequence for p7 so was not included in construct. The PCR product was digested with
Spe I and Not I and ligated to an identically digested pFastBacHTa-TBD to generate the
HCV E2 Chimigen™ construct pFastBacHTa E2-TBD. The digested E2 was also cloned
into pFastBac-HTa to génerate pFastBacHTa-E2 for expression of E2 protein alone. The
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i sol ated by standard protocols. Sequence and open
reading frames were verified by sequenci ng and used
wo er070ks6pr oducti on of reconbi nant bacul ovi r uSBGT/CA2006/001685
Transposition The generation of reconbinants is based
on the Bac-To-Bac(r) cloning system (lnvitrogen) that
~uses site-specific transposition with the bacteri al
transposon Tn7. This is acconplished in E. coli strain

4 OBac. T c..cells nt ai. n b 9.
muclogparARRs? (Y Neou) i SR S erBATED angihe
aminb atip eéqueh@{BEQ IDNOIYT Levtbdéd it the ORFULS sHoRG ih FaN$posase

and confers resistance to tetracycline. The gene of

interest is cloned into the pFastBac plasmd that has
Consfultion Uf Hrat8IRTE SE 1 E2LIBH Gusi RHEprSle AH1Ahid hiE DFasiBRHTa-
plasmd 1S transforned into tne E. coll straln :
EL-EPDH OBac, which has a bacul ovirus shuttle plasnid

(b i | i hnen i.te of 7w thin
bR B o TR P bl ek VTR b blloRing M B el
in pFadtBacHTH-K1 frmtpﬁ*dst'Bthﬂ“ﬁ-H@r Tghhmsm'bli;ﬁam Iptasmixds wasdigéskads
.., are_easj sel. ect ed. The adyant age o Si .
with 3?%%@3@%1%(151? fregimep a3 Qonefl 4o EoR B and Spechfigested
pFasBaBHR4-B2 @6 hoh et AEpF REACBTARIE2. Thendke SN EI- PR ChinigedTMds
are isolated using standard plasm d isol ation

constprcbtnbesPackifiE knFd wips digested withdisg Rd end Dt § andicipged into
cenfSh S0 ARRESL ATRIR @Ybhuse Ll ENRE£ES o0, T
nuclqofds tegacre? £SKP 62 NOib hi af ¢l ORY irvpicastBreH Ve d1l 25 TRBrapd the

. used for t i te- Lfi rans i tion of. the,cl oned
aming 358 st en’ el SE L OMPS ehcofied (e DRT a5 SRl 15ne
reconbi nant pFast BacHTa-gp64 plasmd with the gene of
interest was transformed into DH OBac cell s fon t he

G AVIALSE 2 DACHIQ-Bac oSS o

a@a

| s was thawed on i ce,
the pFast BacHTa- gp64 based pl asm ds were added and
t rlagaitdplasmide wergatsed tor travstopd Fhyo/eDESrang theaddsonds Were
. I t ixture was added.to.lnml of S di a
iolalei 893 BATEbioiol: St B9 oPASRADE sl Pl PRI
sequé@ringandesed foethe prddyctitin aftrecdmbitaht baBulooirddes.1 and 10 2
and 100 nL of each dilution was plated on LB agar
pl ates suppl enented with kananycin (50 ng/ni),
Tran§bitispi cin (7 ng/ L), tetracycline (10 ng/nL), X-ga
%200 ng/ nm.), and | PTG (40 ng/nL) and incubated for at
| eBtzeBeration pfgecombinants is @ﬁggamlﬁ Brcr ks Bag® eleninggystem

(lnvifrORnG tafSkebYitd PRciRE A3AFBGHTRAVAR B ALRAN FandRon @Rt This
is accomplished in E. coli strain DH10Bac. The DH10Bac cells contain the bacmid
pMON14272, which confers kanamycin resistance, and a helper plasmid (pMON7124)

that encodes the transposase and confers resistance to tetracycline.

The gene of interest is cloned into the pFastBac plasmid that has mini-Tn7
elements flanking the cloning sites. The plasmid is transformed into the E. coli strain
DH10Bac, which has a baculovirus shuttle plasmid (bacmid) containing the attachment
site of Tn7 within a LacZa gene. Transposition disrupts the LacZa gene so that only

recombinants produce white colonies and thus are easily selected.
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and | PTG were used to differentiate between white
col oni es (reconbi nant bacm ds) from bl ue col oni es

W@ pwnosseonbi nant). The white col oni es were pi PRBEGA2006/001685

i noculated into 2 nL of LB supplenented with kananycin
(50 mg/ nL), gentamcin (7 nmg/nL), and tetracycline (10
mg/ mL) -and i ncubated overnight at 370C with shaking. A
sterlle | oop was used to sanple a small anmount of the
ture and the.s s .stregked onfo a
i B Sh e TSR ah Erardds R W RLB ARG omponty
the reé'@ﬁlm}'&nt PRNeddthbihaht bacrhims lelisoldted lﬁﬂf‘gys%ddﬂlﬂ plabthidBoRtion
X-gal (100 ng/nmL), and | PTG (40 ng/ L) and incubated
protoqoly angiarq wsgd forsnfestion minseet oetisite geuste barulovigses dhat
Brenbi nant bacm ds were isol ated by
expre&t}@&)g{ ](E:lf)%p? otocol s [ Sambrook et al, (2001) In
MBlogarplasmidd adipFgstBacH Eebgpéeit ShiyistnTy abccitoledtospréragsed

Har bor .Press]l, .t.he anpl e s dissol.ved i.n 40 nL
for g plererit TPty et pIAhe HEPG ETrReb TGRS Subfe {81
(bacriid)a I ThE e€bohdifntifRARBaedTA-gp64 famiid ithQhe gdne o€ ibertst Ramt

bacul.ovirus In order to produce reconbi nant

transfgapsd) it MR KRac celfsdfor e BFRTROSHIGE A SPPES PhNBE basgpids.
A 40 }JDEH qut Of édﬁ%yre%t Bﬁh bBac §ﬁ19 waS tHaSved 8n Xce; t%bl«“m&meg%ﬂ

nto each a6 well cell culture dish (3

basedypddsmids were addﬂc_i aod trasﬁorgmmorams perfoppediby ele%ttqpataﬁon oTheat
transflox(‘?\gil §1on anelf{fafee\g?st ad%iZ(? t% lrr-lrlf %ﬁéﬁ%ﬁd‘fﬁcﬁxg%@@fq& '4%gu1% Ut

reagen
37°C| pﬂre\uadffdmhsﬁ dehewsmrspﬂnall&}rdlhxtedtm&l 5B % mﬁ arsl. 10P@hd 600 mlg of

cach P8 o st e Rl APPRGCBAH BT F eyl (kP

gentaftiéin 61 ©/@d), aétraé%ﬁﬂemm pgmig rX- galT 200 gf/hilo] #AAYTGH(40 he
transfecti on was veri hecki ng for production

ughnb}m@a@6¢6vﬂﬁﬁﬁtBN%36ﬁﬁém@§%¥§ied bacul ovi rus DNA was
S URineotGH résRRERWhOcHEERRD fyftﬂé FJ&fBa'cH?ﬁ%b&ﬁplQﬁﬁiﬁ afll X-

interest. The expression o het er ol ogous proteln
gal andIPTRevere ibed tMEffWIaﬁ betivsy \@DscpiA@ES Geepmhiranppaemids)

rom B0 Bl DMl D, GG GLLORL B DRl
into 20@LoX LBa;applemmte:gwttb Haantyicho@9 pgsnlt)hgenpanabie (7 pg/mL), and
cati th econbi.n bacul.ovi ru C
etracyifi 4 g st o SRR A 0T |G ihere B iEon
was uéd toh@mgRS shﬁ@l apfoRhebMhyeVeenigRthitirdRad tHelsemple fus streaked
concentrati on was_ anp |If|§q to produce a concentr(%ed

onto a fresh LB agar plate supplemented with kanamycin (50 pg/mL), gentamicin
pg/mL), tetracycline (10 pg/mL), X-gal (100 pg/mL), and IPTG (40 pg/mL) and

incubated for at least 36 hours at 37°C to confirm a white phenotype.

Recombinant bacmids were isolated by standard protocols [Sambrook et al.
(2001) In Molecular Cloning, A Laboratory Manual. Cold Spring Harbor Press], the
DNA sample was dissolved in 40 uL. of TE (10 mM Tris-HCl pH 8, 1 mM EDTA) and

used for transfections.
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bacul ovirus that carried the gene of interest. In al
the protocols described herein, the standard practice
w@booanplssf yi ng t he bacul ovirus at | east tw ce BEBCA2006/001685
foll owed. After the second round of anplification, the
concentration of the generated bacul ovirus was
guantified using the baculovirus titering assay
(Expression Systens). The nost appropriate
concentration of the virus to infect Sf9 cells and the
optlnun1t|ne for the production of the desired protein
gatien: aProducs ccarhlbil Aeul g c~oco|s for the
Ssion suspensi on
1P SR e PR REr R DR
transfedtadnigieor SI9 prisectadlls. €359 cBROQIX0MPY Wére bédded infgeaah sayl ofh b well

T e R T R,
hour & 279 Tréndfé@ithd w&k chiRied Gutusin CFAC&Q&U% r@égeﬂWﬁh @k each

ofthe dil uted sanples was ad to well a Cost ar

protoqabsprayided bnha seppdier ofdthe S& cglle . Follesiing tml@feml_oro thegelds were

mcub?tgé ‘Létzzch \/\‘2 I ﬁq’gﬁg’%e a e Pégﬁ@c@e‘g@' % ﬁ?g%%dag@dc

stored s 42D irothbdarkl shaker incubator at 200- 250 rpm

o Begiele e Rin T tof Bt Yihd Suic AR Tge RO h ahe

: bacul@lmammd\ Irhé Gsolaléibaehial Rus IS AGRR st dwm FCR toXciéeh fWr@ife

at 1800 . rpm The nedia was renove i nversion of the

inserted ggng of Herstnhegprepdonypighe b@erebﬂp\usgaf’@w g the gsHeyahr
venﬁgﬁ%M@prtdrﬁaﬂ@wteg&% b@aghgleg m\é@%n@qggeﬁmohﬁgatw' 's.

[ate was then i ncubated for 20 mn at 4C in th
monogdlenid, antrlbﬁélym lahis-meuselgiadh epecific) howendish p@oxitase @b@ium

C and centrifuging the plate down as
zm“bﬁﬁégﬁFﬂ% above Next, 200 nL of cold PBS was added to

each well followed by another spin and finally 200 nL

q; PBS/ 1% s added to, each well to re-suspend
——2¥H@~@E@£§—5ﬁ%mgﬁgag?@ﬁ4%éﬁﬁkég tubes for analysis. The

| EHicY Péneftivh 0P theWasulbha A ah@ tieekp@adi@SofaRe ddiRed protem were
fluorescence flow cytoneter. The viral titer

configradethgviuscargentipiion panamplificddaPEgacol cqnﬁ@lt@éqd| sgock of the

bacul BARK Rt cATied Rl HESBinRASL Th 1P tHeProtEeON RS&HRA hbx‘%fnotﬂehe
provi ded Excel "spreadsheet and producing a st andar d

standard ipvastibagicanpdifying thedoenlovrusiat feas m@pwaﬁf@medn‘\ﬁﬁr the
o0 ORGSR TR Phe LA SLI RIS 1o
quanuﬂddtuumg shedfac@b Oinestitbring a3sdyIEx Pr2dsimeS yatessp dBek mbdst 2 X
appropnate concen{ratlon ei vq;ug % i%gect S19 cells and the optimum time for the
production of the desired protein were also established. The protocols for the expression
for both monolayer as well as suspension culture of Sf9 cells were developed according

to standard procedures.

Baculovirus titering assay

Al viral stocks are titered using the Expression Systems baculovirus titering

assay. Viral stocks were diluted serially from 10 to 10, A 100 uL aliquot of each of
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with MJs of 0.5, 1, 5 and 10 and InL of culture was
harvested after various tinme points post infection.

w@aplhedorul t ures were centrifuged at 12000 x BCT/OA2aD6/001685

m n and the supernatant and cells separated. Cells and
supernatant were i medi ately prepared for SDS-PAGE
anal ysis. The cells were resuspended in 500 nL of PBS,
and 150 nmL of the suspension was added to 40 niL 5x

the d%e%%a%&r@&% 30 o wéﬂ ira% 3 Ot(mrlt%?vué%a Hmessy @Peﬁf@ nii}e

100 p@)ﬁﬂ‘s?ﬁ cémqt ;Qoﬂaam?a@én Bﬁﬁsefmeu@ﬂwas ad@iaRb SRNWRIFand the
ol | m n and | oaded onto a 12% SDS- PAGE gel

plate irwnbar@lsﬁoe ﬂ &hlbfht @7°Ginednyarbital ket recu’oapwr Rt 50Pmas

OSRAP O QPR B30 f Forh R R SRl el 06 kfa

isotysd @nerol (g, ) was dilutad MID. Tie pﬂate &vrasicérmuﬁlgélhfor 3 minutes at

180055y ThE P i SPROIR BY IR R AL T bt s e PE

conjuyaed hﬁlﬁmh?ﬁﬂﬁ) B of Be 6B/pE SoAtRIN wak addRd o HoiwdlgeIHetpdte was
rotein and preparation of cell lysate Five litres of

then meebaged| fpr 2 minatd°qin hedaksi ty of ~2 x 106 cell/nl in

[ 1§
o 15 s FER AR el 136 B, capB eI i Bhy
the phafe dowhess desnibahaove.nNexte2(0 pli alviold RES wasadded §9gach (m@er

oo R s B SRR BRI Aol g8y Bl b

re-sufpthdii@esild ad tRinsfeLlorFACSHube teﬂaxfaeysiss The isotype kbsed] eds by
n and stpred at -8 til

centrifuga Fro
used fufef gates qw%ﬁﬁmre?qﬁw APt heyiral e e el ﬁg%d
mserﬁﬁ@ﬁgé%éﬁt&)é oi’@l@c@l}@ pPulfion et wéte p08He fol Siptesbish ﬁrﬂé the
cont ai ni n i gh concentration of Tween 20 (6M GuHO ,

proviged ﬁmekmmi@hpet Hdpreducing)a stapgarigueis baged ondthggontrol virus.
- mer capt oet hanol, pH 8.0). A high concentration of
Tween 20 was necessary for efficient binding of the

Optithig5torChfi protgiaregpreysidr ot ei n to the N - NTA resi n. The

re on _was soni ated on
F CHABERAE PraiR RN wAS Bp GRS BLER e o RiTs And ol
Four BhenIs aniveatof 8 19 yetlaireES®S2 It ham saddied ateXix 1 @frcels/il. aatl infocted
. te ture sat e s cl.eared
with MY of Prighes a&ﬁq? 259 1’@&70’?%“%”? s Rgveriag atst Vaﬂ%%:slmg Rgints

post ff&tidHl ps&m&@mlmy»&%ré Shtrihgddnit i YOOOW © R G8ih ARMYheON
Ni - NTA superfl ow. Expression of NS3 |m%n(tn)

supematgniednd cg epﬁréssaf%ql s@pd gipepatant wers ammediaiebnpepaseet for

dN 506 Ehe
soSIPROL QSRR Kb SN st
suspersd was afldedac #0 LI xiloaslang buftet arsl ¥l pxotedwamg agent. Also,
150 pL of supernatant was mixed with 40 pL 5x loading buffer and 10 pL 20x reducing

“agent. Samples were boiled for 5 min and loaded onto a 12% SDS-PAGE gel for Western

blot analysis. Protein production was assessed to be best for NS5A Chimigen™ protein
at 36 hr and at a MOI of 0.5, for the NS3 ChimigenTM protein at 48 hr at a MOI of 2, and
for the multi-antigen Chimigen™ protein at 36 hr at a MOI of 1.5.
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expression. Sf9 cells were seeded at a density of 6 X
105 cells/nmL in 500 nL of ESF 921 nedia in a 2 L

weedoesmsyer flask. The cell culture was i ncubap@dCar006/001685

27.5 Cwith shaking at 120 rpmuntil the cell density
reached 2-3 x 106 cells/nmL. For the HCV NS3
Chimgen(tn) Protein, cells were infected at a MJ of
2 for 48 hr. A Wstern Blot analysis on cell |ysate

. carried, o or. mopj {,oring the expression of the
%@MH@MQ—S were harvested by

: Larges;ﬁmerdxjmxi cﬁmm Chig{igen™p Mrdidih 9id ﬁreggr__ﬂcﬁm ce]BBv@l{tHHn
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Protefn:. dafected nellsivepue cbmbﬁad by eentdfugdatiincind dtoddd at 8D C vktil nsezen

e ool rB L fed cafodfue YHe syl g
vortekl‘xﬁg bf 1&% ﬁ@(ﬁml(lﬁz% @{fi@contém oncafdalibnl 61 Bwédal20 (0¥ _F
soni cation for setting 6.5).
GuH@d, 29 mi\é 2P Qg Qﬁé‘flé‘hcésdl% szm lglngé& -rhesediptaethanel, pH
8.0). S&Fﬁﬁ g&ﬁc‘émfré?% o?%%e& d‘%s {e%éss&xg%i?ﬁﬁlééf\’bfx%‘f% d tHENssA

I ng er m ssion
Chmm@‘ﬁ Ptomeun aahe Nemfiw &smr Fhardudpéidsdwaspeasdoledad mnaated on

fi.nal c entr 1% v).. The pH check
foe 3 el f1og Bl YR 8 260 SR PR G P SRS Pt
was thel stifrel -2 ﬁ&@rdo}iﬁt@ﬁx@eﬂéﬁ@e qBB btifrdd1gQte WY cldledByr at

15, 000r pm (27, OOOx at 100C using JA 25.50 rotor in a
centrifagating fr-24PRA ig fs>r2 merem HEuand the siperstagtivsed fertailinityna s
Chmrﬁy(g vash TN sha@df i ni ty chromat ography.

Large-scal e expr E‘SSI on of the Miulti-Antigen

'en tm Protein and preparat|on of cell lysate
g Ldumiperr¥iyoteinppd prapaiation et ¢elldyste ed into a

nar me or act or
O?i%C@W?@F%ﬁ%L?VI@%@H? ddmgef%%cgff@%ﬁmlé Wbt g
standaf¥zed edultipliziey \Aﬁﬁxfe’vzd&e(MOQ We&&xs@dohﬁﬁ& SfY hﬁecb @alswaﬁprotem
t hen i ncubated at nj ection of ai

exprasSign. Srccil Wee s AnBLN S CEBUmE O pESE 921
medif §52 DErQBmE%hS flasd. The LAPGHRIL W2 1301?5&143@ Gt @’ﬁ‘&"l @(vml ’shakmg

r econbi nant cul ovi rus was |nocu ated at

at 120\wprgentildhe celiidensityirpached 29, 10° ellsonl. Rersne HO M3 on | ce
Chmﬁ%%?x 8 Jtén,%ﬁseWQl%r:X:g%E&%he Ce‘ﬁf‘ﬁ? drl4dGRTA Whsn ﬁ%@%xa?cflys%

m nutes at el I"'et” 'was suspen
on cellrlysategssl cdrried out for monitoring the expression of the protein of interest. The

cells were harvested by centrifugation at 3,000 rpm (1593 x g, JA10, Beckman Coulter
Avanti ™ J 25) for 10 min at 4° C and fresh cell pellet was used for the purification of the

recombinant protein. Alternatively, cell pellets were re-suspended with the conditioned
media, distributed into 50 mL Conical tubes (250 mL cell culture for each tube), spun at
2,200 rpm for 8 min at 4° C in the Beckman GS-6R centrifuge. Cell pellets were snap

frozen in liquid nitrogen and stored at -80° C.
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PBS and then transferred into a 50 nL conical tube
(pellet from300 nL culture per tube). The cell pellet

wor®7nesover ed by centrifugation at 2800 x g fPCT/CA2006/001685

m nutes at 40C. The pellet was frozen imediately in
liquid nitrogen and was stored in -800C freezer until
use. The frozen Sf9 cell pellet from250 m culture
was suspended in 20nm 1X PBS, 1% Tween 20, 500 DTT, 5

ot Frgencsl Belletforntenh S K AHORE of Ptk SFgrehodi amipsarhinted

on 1cétd 00886l 8f icé e&mis@rfmream euli0), 130mMNaChe0aiN Was-HC,
| owered to 8.0 with HCO and centrlfugmgl for 30m n at

pH 8@9)1@180}@10900#%1%&&:8%(5&%%@ Therpixbie wastranstermsd (q et

230nt SRS AR s R e s 71 TS Seep ok S

cooling thtermabsions. Ihe miztsredesanived to moomempdrataresanddr T was s

el SR SRR, PR GRS i - B0

and thdlySdt FasxbutsitedforBrsh e Digite Biag cédmﬁﬁgapfo'r 8@ min at

chr omat%ﬁ’r aph){ For Ni-NTA af f mi gﬁy chr omat agr aphy,
15,000r9 &7, 082} |1 0°CousingetA 23-Shiosgdn el centiifuge
and tﬁé‘ @Hl‘Qf%ﬂt Wk s'ﬁQJeEﬂed {PRERP A kYE) c%r&h‘itf)%%p}{}ﬁ M

di ne- HO Sodi um Car bonat e Yo Et hanol , pH
10) The cel | Iysate was sonicated five tinmes on ice
Larze*%ca? 0&',3&3&8,1 013 91%%3}&1?{'“&&{9 ’1;9')%1 Sg%ﬂ‘z‘tﬂréstQWaLQ 'f)re%ax%&%fecell

lysat€ sate:oncent ratl on 1% and the | ysat e was stl rred for 2
ho rs..at r at ure SO uble | ates i
¢ oo Bt & BB P b et e 6 GRRGR 2ad w36 Fagicho
27.5 8C bRk VB cBitrdhRsr S':}Isteﬂpﬁl @EH @H@h@@bm}t)kal E&lmINEF Aé x 10
af fini Expressi on of

t h t .
cellsiaH; W@@%‘(ﬂg har tggapsk?@%ﬁ%%wgwé eandnsubated pt %7efr TC w& Hyeetion
of anlﬂ o it h AHEWAS B HRE 1 ) n@fnes)@ﬁeq thé"deihm SHRd &I -

Reco Il nant viruses were ge rated wt
reached t¢ 2 ariéf @Qillsmdnregtﬁmlpm:bzc\ﬂwue maenmulmfr ptMBDofha. At

36 hodrnﬁaﬂ’ In%gtlonb ﬂlcel’!)ag\\/v:@g u%l]@(i?l? 1L aﬁ(p(f‘e%f %ve el!laréestegfbgq ue

and a er optimz at
centm:ﬁxgzttmhaMMrﬁg fomfl emlmdesaztt 4O The cell patiet ersus;shckad mmfceer

cold B3 g Bem et THEL ARECAGTSARg I PRty nrEhe

-~ tube). Tﬁ@éélﬁfé‘llbﬂﬂas@@co&ere@ ‘Bb'cex@h'h%?&\ ﬁka@x i ﬁ)hlS mmutes at 4°C.

pFast BacHTa- gp64 HCV core (1-177)-TBD. Recomnbj
The prilehwasstrogsn anmediptslyda lignid nitsegen ppd wanfierd it 8§f@afre@|ew until
e 1O make reconbi nant bacul oviruses. Sf9 cultures were

|nfected at an MO of 5 for 49hrs at 27.5 OC before
The frozen Sf9 cell pellet from 250 ml culture was suspended in 20m} 1X PBS,

1% Tween 20, 50mM DTT, 5 mM EDTA, pH 8.0 and incubated on ice for 30min. The
pH of the lysate was adjusted to pH 12.0 with NaOH and stirred at room temperature for
30min. The pH was lowered to 8.0 with HCI and centrifuged for 30min at 39191 x g.
The supernatant was removed and the pellet was suspended in 20ml 1X PBS, 1% Tween
20, 10mM DTT, 1 mM EDTA, pH 8.0. The pH was raised to 12.0 and reduced to 8.0, as
described above. The supernatants were pooled and dialyzed against 20mM Tris, 0.05%
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harvesting by centrifugation. Lysates were prepared in

essentially the sanme manner descri bed above for other
w@kiomogsn(t ) Proteins and subjected to Ni - NTAPGIF/CARI06/401685

chromat ography. Ni -NTA affinity chromatography The

cell lysate was | oaded onto a Ni - NTA superfl ow col umm

(10 M resin bed volune per 2.5 L cell culture pellet)

that had been equilibrated with 10 bed voI umes of

o 35 S SRS N bl 58008
AR L 1% T 20, 10MM
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(final dbﬁleﬁtﬁa\tﬁmh%)faﬁﬂ the lysafH-wz(s&MrHﬂ for.2 hottdt fohtemPerafifrelween

mM et hyl enedi am ne, - mer capt oet hanol ,  pH
Insolt@l%eaqutesupéb; Lyt r%owsébv é?rgrqﬁaé?t@%é%l% X8 for 30

minu$EHOPC ARt @RAONRNTSE AR AE B BbAY. Of the

protein. Uea was deionized with Anberlite(r) M-I
( Supel co, PA, USA)_(lO g/ L/hr) and the cyanate

7R el to the

GHCW g8 Ehi?mgﬁé‘?‘“nnamnpmssad lrgt\mymbms oRtcaibétnbyirdses WA

senerfh b R PP BECHEY G T I0 i irvec
bacul¥ s FeAcdnSinlSTY 6dils, SlidelpusifiB€hnddniplifizal AReLopiRaration, S9

equi l'ibrated in di al ysis buffer. The ion_exchan

culturgg pgrorinifeisd AMRBAL SAAEharsicd ARALAME UARHBIRRR 05
Recoﬁ-}ﬁlﬁxﬁ?t Vi Widd fiso %engé?éu I't‘hezl(j)ac t%EBdéM system bg transfection
et oM q- 5)

enedi am ne, ca t oet hanol unti |
of E. MBDH&OBaCO:I:IIS Wrtprilah&aOIﬁraegpéﬁéiC\émm éUlTW)d"rBE he col um

Resolf A kR AR I R, Bl o BB Ml ccombigan

bacul 6AfE4. Smtﬂmre@vmdomﬂected latiareMIOT &€ 6 if@riOhiset 27.6 0C befoteed.

The NS5 m Protein el uted. redom nantly
harves e oS RO PR TGPk e b e g
describbd Gbdve éd othdr @ahigbh\MetrbteRfd afd Subfdctedao NMMNYChffinfty ut ed

protein fractions were pool ed and dial yzed i nmedi ately
chromatograply. f j nal di al ysis buffer (1500 Nadl, 10vM NaH2PO

, 0.05% Tween

Ni-NTA affinity chromatograph

The cell lysate was loaded onto a Ni-NTA superflow column (10 ml resin bed
volume per 2.5 L cell culture pellet) that had been equilibrated with 10 bed volumes of
lysis buffer. The column was washed with a wash buffer containing reduced % Tween 20
(6M GuHCl, 50 mM NaH,POy,, 0.5 M NaCl, 0.1% Tween 20, 10mM 3-mercaptoethanol,
pH 8.0) until A»3<0.01 and then with the same wash buffer containing 15 mM imidazole.
Target protein was then eluted with 10 ml bed volumes of elution buffer (6M GuHCl, 50
mM NaH,POy, 250 mM imidazole, 0.1 % Tween 20, 10mM S-mercaptoethanol, pH 8.0)
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20, pH8.5) at 40C. 2L per dialysis, with five changes
dialysis buffer. D alyzed proteins were filtered

wa booongisen 0.2 mm filter that had been pre-wetPECDCA2006/001685

prevent proteins sticking to it. Purified NS5A
Chimgen(tm Protein- was stored at 40C. For further
purification of the NS3 Chim gen3 Protein,
CM Sepharose3 Fast Flow matrix was equilibrated with
) 8M Urea (de-ionized), 25mV NaH2PO4, 5nmM
in 1 bed yolumediactensn & Tagiiopsopntajnipg ehntgdprotoin weiepaglesand pH
e R R e i I S R e
ethyleretiiamide, 10mM $rnrercaptoathnad st 8 6t aAllhireaycdnitinipg bufférs were

25-50mM Nadl ), were pool ed, .The lti-antigen .. .
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usi ng, AKTAexleI oﬂr%ers 100 FPLC s st)em Theﬁ%(r ot ei ng?n
ethyeapdjaming was pd (?ﬁwfmﬂ)m}’i‘e&ﬂffgﬁi ty chromatography was

concentrated by an Amcon Utra-1 5 (MACO 30, 000 Da)
and then the buffer wasexchanged to Buffer A (8M Urea,
Ion ExChaup SCtitommtd@aphgnat e, 25nmM et hyl endi anmi ne, 1% Tween

pTRONERT R ety toe
afﬁm@l"I biatbErapily RN RekPdsted o}@nea ?@}dﬁ%l@‘@ﬁpéﬁ’gﬁg?ﬁn ¥bltfn (2.5

er A"until A280 of elution is below 0.01 .
m] bédelwneid.5 hevell calture pelldt)thitihad heengpquilibeated i dipdysisrbufier. die
. 100% Buffer At 9 i .
on cKJPSFE Rl L o ST 0 M s,
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oWt nr oug ractions and I n fractlons, el ut et en
< 0.04gPratsinsyss thgn elutedgromsthe columpy with Hhbedrolimes 9 Waghlgﬁ%

conta%{ﬂg fr{é%n% OShcBEERBRAS HR (B ANE 19GEMPARKO0MMINACT). One
Tricon3 cofumm 10/300 ( 1 x 30 cm Pharnmaci a Bi otech)
bed vohutes fradtienpwerssolectest The NP2A GhimigeriKinetein dited off 00
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it. PELRAINS sSAEHigRMPPlotéiR VvaP@6ie8dt 40t 0 a Pol y-prep

For further purification of the NS3 Chimigen3 Protein, CM-Sepharose3 Fast Flow
matrix was equilibrated with 8M Urea (de-ionized), 25mM NaH,PO,, 5mM
Ethylenediamine, 0.05% (v/v) Tween 20, 10mM DTT, pH 6.50. Protein was eluted

using a linear gradient (0 to 0.6 M) of sodium chloride in the same buffer at a flow rate of
1 mL/min. Fractions containing the protein (25-50mM NaCl) were pooled.

The multi-antigen Chimigen3 Protein containing sample captured by Ni-NTA
column was further purified by HiTrap3 Q XL 1 ml column using AKTAexplorer3 100
FPLC system. The protein in elution buffer from Ni-NTA affinity chromatography was

concentrated by an Amicon Ultra-15 (MWCO 30,000 Da) and then the buffer was
76



10

15

20

25

colum (Bio-Rad). The colum was equilibrated with 20
nmL H C binding buffer (0. 1IMTris, 2 M Sodi um

w@hkioonide; pH 8). Sodi um Chloride at final PCT/CA2006/001685

concentration of 2 Mwas added into the 0.5 nL |ysate
contai ning the Chimgen3 Milti-antigen protein and the
extract was diluted with 3.5 nL HI C bi ndi ng buffer.

I nsol ubI e parti cul ates were renoved by centrifugation
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fractiopsapdnt friections rlutedrictwaep MAtand H0% Budiier B. accordi ng to the
protocol provided by the manufacturer. For SDS-PAGE
anal ysis, aliquots of purified proteins were denatured

Size Bycladiéh OBrostopfaphei n | oadi ng buffer and 20x reducing
agent and boiled for 5 mns. Denatured grotel ns were

s e pupeadexd 200 preparatiysserpds Yasdragkeshin 4 d rigem3scolipan 16{20Q/d |30
cm, ﬂﬁﬁﬁacgat%f Ea%g)t dy]thg @ﬁré’&% %Em%\%?% Blb ofdr306 FPLC
e or

prov act urer.
system(ﬁl?ylmahhcapﬁ)oﬂ“ he miuma wes septead atithdl 00l ﬂ)ﬂ%\'BDSaxﬁ%ﬂﬁE S5amavi

bl t d3. ECL3 t | 1.ul .
Sodiifafartena RHL 003 ikl e Regiscariniing 8 CopsRE amytatizen
protﬁw%md%ﬂﬁhe 2040108 RBhurdN Préleid Iz YuRldDy fld¥erate at 30

nbranes were incubated first in bl ocking buffer (1%
mIﬂ@m mdrﬂ 5| faL fractiopsTvigre soligtadn Prgtein efubipn wapmopitorpdbyihe
abso{l);?ﬁ@% . Antibodies for detection were diluted in

ocking buffer to the desired concentration. The
menbranes were incubated with the diluted antibodies
far.1 hr at. roomt pey at ure wi th constant m xing.
Hﬂﬂﬁ’i%ﬂ%‘f%%%‘%% f“x?v{r% 5 ir’%rach anti body, the nenbrane was
wa ghas1-650@Toydpe@$® \(OtSmIh) TSSO GolpUfwaspatiad idto aPoly-jrep

colu ipigach B R P HOLTERL 8 h2D A HIC ROBE RASELD | M

Tris, R M iSolifth ARbE&d, bAR) K iShdiaA IR RRS fiflal lcBndtafionBifoMvas
XAR -ra%mfl I m For the qualitative detection of

addeg Im}@ 6@)& [ dysatsfcoptaining ths , Chimégepd Yulyi-aptigenproitia agdthe
extra%D a5 uPeEi ﬁ;nLa@ﬂC %m%tind;% h@oﬁubﬁj Q’ardlc%)a%js vpé{'e removed

S were use
by centrifugatlon at 18,000 rpm (39,191 x g, by JA25.50 rotor, Beckman Coluter

Avanti™ J-25 centrifuge) for 20 minutes. The supernatant was loaded onto the column

at flow rate of 30 mL/hour by gravity flow. The column was then washed with 10 mL
HIC binding buffer and protein, bound on the column, was eluted with 5 mL HIC elution
buffer (8§ M Urea, 50 mM Ethylendiamine, 0.5 % Tween 20, pH 10.5).
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kit can be used for detection of carbohydrates on
proteins separated by SDS-PAGE in gels or on blots.

wah®7e8®bn i s conpatible with nost total proteP@I/€AAI0001685

and if desired, analysis by mass spectronetry. A
bright green-fluorescent signal is produced when the
stain reacts with periodate-oxidi zed carbohydrate
groups, detecting as little as 0.5ng of glycoprotein
) ) n 1.s a‘nqg flcatlon of periodic acid
Lt H e a8t urer clains a
5 OFHeQbﬂceﬂfr@ﬁ’dlﬁ lof n?l%&%hst\béfb eMimfaBlsing tREMHGS BOAD 1ﬁr5‘t%mk' t
are CandyCane(t mol ecul ar wei ght “st andar ds.
assayg’pmtakltjm actnwmpéqte proceduresosandingdo Hieyrasesal arovitled iy the
ycosyl ated proteins serving as positive and
negatlve controls respecitvely. Follow ng the SDS-PAGE
ofFar B®SpP AGE ianalgdstjaligyotd dsfqmglﬁled piateids were dematbaPbyMaiding

and 5W.acet'c aci overn| ht, The. S hed tw ce
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proteﬁisWé'se@Kﬂa&thnQQ% DS E&yﬁ’éﬁ? Zdepdsal el %I& WRALE bialb® with

aci df or 30 m nut es. was washed three tinmes for

PageBlyepindr qmdmomrgwaedwmamu@cmd fol lowed by
SUR WOkl Biol PERIGR VLAl 2kt Mok | on
es In

a Mmaxi mum o mnu

electmawttédi Oﬁta|H}11Mﬂd3ZEcm fitloed e hﬁﬁmbramleé%%n@g S edr caﬁahjng
idin the dark is required before

48 mé&m baspoYe/ e gysinh 2zpaethanoh andsg. ‘é{ﬂé% % %é@wm‘mes
werethduBatbd Brt RSB0 g BUTer Y198 Yk AAE, 1001 Blvees P RPBS) 16 96

was visualized and scanned using a GeneGeni us

at rogrsjereperasyret Atitmidies doridetecdon werd dduited asockaiaigfEofathar e.
desir QQA %ﬂfg o eC %%@%% \g%r?%h:gﬁ%t?({ m‘ﬁg{hg'dgg{éétam odles for 1

accl nes nononuc
hr at eink Ssmplefakits withrconsbdit aiixieg Afjer Fionbdtion fvb;mmauleaxgrbady ebhmet

e o b B SREDBE il 5 R 40
tempBRRIr IR tOBb APt as %Bﬁ&'ﬂi@dtb)y chahihahbdcere wihBNEECL3

were stored in liquid nitrogen at 3 x_107
Westem blatting gdejostion kitanfl expospiedo kodalkaBiosrs AR ranBimer um

ai 1o Abclitaive Bt 61 EREE1aubil B GoloRR, BPFro-0m Emerald,
300 ChtcomdtePBiTandBia Staim Kurcbdelgpedmmdwmlﬂarﬁms oigtetuseé This
i L 85 R BB SR RRAAE i b Men

gels BOdir 169 ermmtameé tanpibe witnmve totalpiottinstapisahe ifwrsiksig
with AIM V(r) nedla ﬂ? adh rent cells mers tEen
analysis) by, Jpasg SRGCHTAMSIryy A brighy avpsp L)Wc%%%lema e fhen the

stainGO4 ksl i PiGiolhte xRNl SMbERfdrate groups, detecting as little as 0.5ng of

glycoprotein per band. The stain is a modification of periodic acid and Schiff methods

man

and the manufacturer claims a 50-fold greater sensitivity level. Included in the kit are
CandyCane™ molecular weight standards. The standards consist of alternating
glycosylated and non-glycosylated proteins serving as positive and negative controls
respecitvely. Following the SDS-PAGE of the protein sample, the gel was fixed in 50%
MeOH and 5% acetic acid overnight. The gel was washed twice for 20 minutes in 3%
glacial acetic acid, followed by glycan oxidation in the oxidizing solution periodic acid
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(1000 I1W L of each). Binding of HCV Chimgen(tm
Proteins to inmature DCs | mmature DCs were obtai ned

WO e@m0€18bt uri ng nonocytes in the presence of |RECHCADD6/001685

GWCSF for 24-72 hr. Followng culture the cells were
harvested, washed once with AIM V(r) nedia containing
2.5% mat ched serum followed by two washes with

Dul becco' s phosphate buf fered saline (I nvitrogen)

for 3OCr§ﬂ1t8 5 Jldgetg%e? t“i]%%/o A/ élngSA éspgﬁ?é Plﬁ{;ﬁ%e 30 gna?na? ace%ic

acid féllmwedqm(dixﬂig Hf@ésﬁ IPPo 3 Endp41a 300 Ytﬁﬁufgfsotdﬁﬁn foraahakifum
was assessed b 1eI [ ng for various cell surface
éggqa

of IZQyﬁlmuéqssn thedatkd Angd migpasgyastesin§ % glpcaal apetic
e e

280/53@ nﬁmﬂﬂmamosmpmat Visvaightam d oBOmM. n"@metgwbwam&tiﬁltw&mﬂ.
| 1. i ted f
scanng it § BeteQE S rind) Sons et or Brdieaontie v

correspondi ng dlaIyS|s buffer (2 x 105 cells/well in
96 vveII vbottomplates |navolurre of 25 nmL). Protein
gicakcharacterizationof Chimigend¥ Vaceings, of the cells with

b'mﬁﬂaﬁwm\ﬁéglﬁ%ﬁerm%@ rﬁ&@hu&éar%&“g:!' 6xH s antibody in

y 5 for 20 mn.
' OéﬂHM,Cmﬂe Ob@md s ﬁd?@ﬂ-HYpama@emﬁcamnﬁmgHm@f a

leuka Ir?nsfis gﬂe %{Q%ﬁ%ﬁ)& Q-ICVI- ﬂf%&gédﬁ%%ihﬁw% N?TRVA\A h a

haplotypb iBiolcgidal SPpeSERy m_mh}@:itmnal PBMICs lwukystorg(_‘b it liquid nitrogen at 3
0 SR B bl FRPAR RS Rbl e, 515
DMSD)?I af or mal dehyde (PF) and cell binding assessed by

uorescence flow cytonetry (FFC). Characterization of
DC receptors for Chimgen(tm Vaccines using

' riéméuoh%& dﬁferé?l'tlauéx nhm@ c fe, iREsnHE DR (Bt f or
mn at 4C PbS| 2

| é’(ﬁM@@‘)vereantmcm (1)60 (Ilrrgnssufr @dtuyqxd?tes (ﬂ}mmﬂmﬂ for 1 hr
at 37 ‘C(E)ﬁt‘/{.ﬁzjl VEPHE e Lxgt %BSFO@U@;G ll't%pzt Lgn a&hlgfent
ce ubat e

S were I ncC m gen accrnes i1 n
cells RESBethovedtAd therplate A vﬁtbi ADN®media HE®, adhérentiveticiverg

then gyftetayicd . of M SBTE b eglsheibagro By ke I O C5F

(100(&M/jnLﬁ9f|a|h(§1)nAb foll omed by SA-PE-Cy5. Fluorescence
flow cytonmetry (FFC) analysis

Binding of HCV Chimigen™ Proteins to immature DCs

Immature DCs were obtained from culturing monocytes in the presence of IL-4
and GM-CSF for 24-72 hr. Following culture the cells were harvested, washed once with
AIM V® media containing 2.5% matched serum, followed by two washes with
Dulbecco’s phosphate buffered saline (Invitrogen) containing 0.1% (w/v) BSA (PBSB).
The cells were used to evaluate the binding and internalization of Chimigen™ Protein.
The phenotype of the immature DCs was assessed by labeling for various cell surface
markers including CD64, CD32, CD16, CD206, HLA-ABC, HLA-DR, CD14, CDlIc,
CD86, CD80, CD40, CD83, CD19, CD3, and CD4.
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Cells were acquired with a FACSCalibur fitted with
Cel | Quest Pro acquisition and anal ysis software (BD

wBr@3niwnces). A gate was set on the viabl e cePdT/CA2006/001685

popul ati on as determ ned by the FSC and SSC scatter

profile and >20,000 events were acquired. The

percent age of specific positive cells was cal cul ated

as: (% positive cells test sanple - % positive cells

control) / (100 - @6p05|t|ve cells_of control) x.10

THer thebindingeassayapll StERFOYEE pefrmaed 2t felnwith yashos F%“%%g e
1ncubgt%r§ r @epse\gex@%c Nink:d & 6b G §EPBSH ml various'\dohceiratidi® of

r ol tigen presentation assays APAS)
Chlmﬁg%ﬁ“ Bnotmrumelie t@'rmx;lmgshalms buffan 62 > 1@s¢ebiysell an 9GFwell v-

e

cells ¥th |bic&ﬁiyl@fed Ahti-gust aied aﬂﬁiﬁuﬂ& anfisodydn PB8Bder 20 min,

folloypo e Fyaon 4L i G 8 e e PGSR S pomygine 2%
W&Ylg (PES lnméﬁkﬁ&n% Nosul Uﬁgnifg&awmﬁlume biAding

gen (Chlﬁ]gen (t Protein or TT)
was @mtedwetha rabblhgmt-ﬂﬁ Appivelond a@@hﬂdy@g%Mr@bb@slgGahmm,
ring »t 0get her
AT GHRO Sy BRI Gl HPBSEARER ke n0
parafpfnad]ddhgdaPFY andiedihinding assessétbynucresaenk flowdytimetry (FFC).
days of culture. For analysis of T cell function and
specificity, T cells were stinmulated two additiona

t | ORSactirizRti S BIE Feckarl dok ORiniged™DUacciies utihg inhibitors of
production of ITFN-g , TNF-a, granzyne B (grB), and
bindisgr f ori n (pfn) assessed. Specificity of T cells to

anfl /S DBSYES SRABALH W b0 iR 8°tiif PBEB willed®i-CD32 mAb

tetraners or pentamers. Generation of antigen-|oaded
(IgGimisatype)DEdi-CRRAe6 (Ie€1 Botypak peisgene eentwlmgusedegeh pigll

mAbf; bgulzse(g]lesﬂy,[?.\EéJ pe‘?lts @\%ref REub%telarw1¥M élﬁp?%‘n’“‘gg cc‘ﬁ{es *?ri"f’]ﬁ@ﬁ forh

el'l’'s" were then cu or
60 rdixhﬁ 4vat ﬁbil@gngg&aﬂtes thebipding t¢ e celly was)detacted @mffﬁ?mtilysm

using R Bofe et i ob iR priOREY SbSorit fpbifljowed

by SATE)Oy yWL) The extent of maturation of the DCs was

assessed byphenot ype anal ysis. The cells were | abel ed

for vari ous ceII sgrf. s narkers i ncl udi ng CD64, CD32,
lugresqepeaitow gomet GNAVPA- ABC, HLA-DR, CD14,

|
o Py Sy PR R R SRl
and analyisisrsefiwave ADBioglidnses).| Acgatﬁ wasrsetodn thﬂ mahle RBll/population as
detelg‘lﬁgéd l?yht‘ﬁcre %EC %lng ggC scaﬂt%p gr%lﬁ dg%bl062) events v\v/eerg ac-lzlu?rg(li.i The

percentage of specific positive cells was calculated as: (% positive cells test sample — %

positive cells control) / (100 — % positive cells of control) x 100. The relative mean
fluorescence intensity (MFI) was determined as: MFI of the test sample — MFI of the

control sample.

Antigen presentation assays (APAs)

APAs are used to measure the immune response of T cells to antigen presented by

APCs. The assays quantify functional T cell immune responses and the ability of
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T cells were isolated from PBMCs by negative sel ection
using a Dynal Biotech T cell negative selection kit

w@ bowviosrsogen) fol |l owi ng the manufacturer's proPE€HUAZN06/001685

Mat ched sera were used in place of BSA and FBS. The
phenot ype of the isolated cells was assessed by
phenotype | abeling for a variety of cell markers. T
ceIIs (CD3+ cells) conprised greater than 98% of the
ted popul at i on. T cells were ei her Iabeled

antlgw ffﬁ ehmpuredEs I?éP%‘WF p&r lfga%%bofapweﬁpﬁm eTcelly Th
proc&iﬂ}et iHEIRde dﬁﬂ?er%tm%ﬁgﬁid -a8f/el 'nﬁﬂo@}ftes-lio SRk &irdHES m)éﬂmg

I sol at ed x 107 cel wer e suspende in
the irgoeturg Do wnssmlmdchinne@’wl’melam , differentiating; e yrmnature

DCs B FRAETGH T B o BLAURR MhA oRB iy

autologos naiys MTadlle XFarstivatioy awd prok ferdtion assay rrmengwmednaiyzed

MV(r)/10 hed .ser .0re uni pcoy. por at ed
afer gyt ofsaliirt) SBRRIRGGH 1ol elion At DERFP P Py WEEC
stim{Thted ¥ Cadditidnan®BiesRRM arfli@en-WRdedimatatd BCS: axﬁl&hé Prodfdtidn of

i ncubated with antjgen-loaded mature DCs rati os_ of

IFN-1, BF - ogranzyme) B (2rB) and gerforingpfnpasseysed. mmcm ofaT ells to
antlgyﬁg %é&s&@%x%ﬂmﬁ@ e cﬁQJI tE@%neTs lle;;elnta?rfé'i'ﬁ vation and

proli1feration experinments wer e harvested
after 4 days and 7 days of culture (see below). For
thGCM\@nlofﬂmnﬁﬁm_QﬁﬁLﬁmﬂt_\SQE@Efl city APA experinents, T

ce were cultured f days and then ate
Y T W?rsgaéeaatﬁfﬁﬁﬁlécr%eé aboyg apd, mcaﬁgaéaf %p{“,}s‘ 'haw“ﬁ'
amgeﬂl di safﬂam @éon&oﬁ e cell @ erb il ttiel For 19%r Withehd BattBhe

t hen lit into two groups (intracellular cytokine

agen(sm@ts)l 28 ¢/ raka) rqcemba\ﬁetrhumaat(@? Uz (Bln%aL)atﬂéH‘J%at(h@ rd
e S A R R B PFN YL AP Pty T
exteﬂt@@rﬂaﬁmhtg)npulf ated)@mtast ztsecss@l Hyphendtine andlybior T dells Were
ression I FN— a
el R AR R ey e pind B/t P D3R YR BP0
CD209 wemme@aamm I(IINSD@DSM ,10D8Ss; CDBO, E(SD&BJUDM'%GD&DQ,IGM
ivati nan eration a sis For, t
CDSa%‘H @é‘f afgﬁ/"ﬂﬂ“HF pdtespi ‘g’ﬁ‘ bﬁs “*F“‘c%i‘%hg‘y %{%ﬂtﬁ%‘\)‘@g‘tﬁﬁens-
after 4 or 7 days of culture with antigen-| oaded DCs.

ThRolhti6eb iR IPBME $psaipacraf 5160d MendNpleas®l1OetiledDOAIs
(early activation marker) and CFSE intensity (degree

of Tgeld wére isatatagrfjom PBM(&dyedgatsielscledtsmarsingladdyadl Biotdeh T
et ¥R i SR Rl ¥ S o5 AR, AR
sera were used in place of BSA and FBS. The phenotype of the isolated cells was

assessed by phenotype labeling for a variety of cell markers. T cells (CD3+ cells)
comprised greater than 98% of the isolated population. The T cells were either labeled
with CFSE (see below) or added directly to cell culture with DCs.

CFSE labelling of T cells

Freshly isolated T cells (1-5 x 10 cells) were suspended in 500 pl of PBSB and
mixed with 500 pl of a freshly prepared 10 pg/ml working stock solution of CFSE.
Following an incubation for 10 min at 37°C the cells were washed extensively with
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control sanples the population of T cells that had not
under gone any doubling was identified. This popul ation

wo ameloedeoni t h a hi gh degree of fluorescence deP@nCazhobi01685

the FLI channel and was desi gnated as CFSEhl. Cel
popul ati ons that had undergone one division had half
of the MFI of the CFSEhl population. Simlarly,
popul ations that had undergone two divisions had

ap axnnat VFI of the E1l"
serur SR Rt CATEV ke el sesbevsd e GtR e
CFSE.heFQE%Bhn%éﬂm&@l&%@@&)ﬂbﬁk@bﬁﬁFanat ed as CFSEILO .

Some of cell popul ations had. near background FLI

chg ne[ nce .and cqul d be designated CFSE-

esderved 6+ pur poses of the

expery rcg&a B 05 G b B GRRE 3 AR 10

di vi Si east one
cellseel {5 >dl(17|mtsqn:) well e AIMAIDR\SS marthvhsngmiaRor the Edeldy

actv AR RSP EORAP S GRANTTS Jroly e G BhA g davs
daysRPBkhé fs@é‘bé]f)wj" | Kb tHeSCc AN Rindtidkr and %&mﬁﬂchy A@D?’é‘xp-gnﬁl%htk SF

Thus rel ati ve nunber of blast cells in

cellspsprieuurasifonh days apd theg é@tlem&ﬁtedt%@s@t@%éﬂaégq ma%nﬁt Pes and
d
culhf\})méfjﬁp 5 ﬁcﬁﬂlcﬂltdl ’Fﬁ% SS‘TIW,| 1t4hd cluﬁ{uggrl“ c% é?t?%;e?ﬁen( %ill tw%? h

reat er ul ar I'exity are
grouph@ntmwalllular(@b)kmedgf(i)rpgatc ahd t;trameltﬂiaempuhmulamd a third time

with RReSbaa tlos, ik AR A bBRibiNate al e R Hhdbl ok

well@f)f the1ECE 8N 140 Aidahs exllg calfutydrior B h( @‘heBéxp&és@xbﬁ o€IFNaY,.

6) Science 232: 858 st
TNFp‘b ﬁgB’faBS Rihyasssasesdres ﬁé&%‘l belo mﬁ% ﬁ'yaf{lqr&n%l@ﬂs wps pgrformed
five-6ik s foBWing stit@laioh as dtfiici®efwl 030] were quantifi ed
using a standard 1 CC (intracellular cytokines)
protocol (BD BIOSCIenceS) In brief, this consisted of
2 & on &nalysist i ¢ f | uor ochr one

COBBEN Ll 0l Sl S e o

cultype witk abi genabadaa DCEh@he @l dellsaanel agsesise f@ thheqprasl‘osn deaD69

(carly e PusiPRETGEER RIS Bay Bl o pisr o FoBistyd sl

werdlb&lamﬁﬁ at-CD3 3K, bnti NDgaPHEy8NAd AR ICTIBSLARC stlﬁF blkfer
ave@age bet ween 20, 000- 100, 000 cells per sanple

contwé panplesihe P@aﬂq}@m@éTa@e%hﬁiA@é@at wsigrgonaany davkhingyas
1denf?ﬁ&f FEDpo %ﬂ%éﬁﬁhﬁel% v@ﬁl]l 5 ﬁlgﬂ’% C}Ere gﬁ&o%gcgﬂc% Iaetectedl_ %1 the FL1

anti - , anti-CH4 anti - CDo
channel and was desi gnated as CFSE™. Cell populatlons that had undergone one division

had half of the MFI of the CFSE™ population. Similarly, populations that had undergone
two divisions had approximately 25% (4 times less) MFI of the CFSE™ population. Cells
with a CFSE fluorescence lower than the CFSE™ fluorescence were designated as
CFSE". Some of cell populations had near background FL1 channel fluorescence and
could be designated CFSE- (CFSE negative). However for purposes of the experiments
outlined here T cells were considered CFSE™ (no cell divisions) or CFSEP (at least one

cell division).
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anti bodi es and one of the follow ng PE-conjugated
i Tag(tm tetranmers (Beckman Coulter) or pentaners

w@ Rroglomsene) : HCYNS5A (VLSDFKTW.; SEQ | D NG 3) PCT/CA2006/001685
HLA- A*0201, EBV (G.CTLVAMLISEQ I D NG 5) HLA- A*0201,
HCV NS3 peptide (CINGVOWV; SEQ I D NO 4) HLA- A*0201,
HCV NS3 peptide (KLVALG NAV; SEQ | D NO 6) HLAA* 0201,
and a negative control tetramer (multi-allelic).
Approxi mately 100,000 cells were acquired using the
FACSCal i bur. Anal ysis of Chimgen(tm Protein binding,
internalization and processing by confocal m croscopy
Bi ndi ng, internalization and processing of the
Chinmgen(tm Protein by immature DCs was studied using

copf (i)lcal mcr OSCO&};’FQ | mmat ur

DCs . 1 t
o ¥t aetpimaves BB Y Bocin e PERET OOt SOk TSR PRI

, expedmbnty’e ekl ttiio ipfegaantified 1/ gligdnitie pbllsmanpﬁ eﬁlﬁaghd%SCcahd GVt CSF

ssc ettt Mt g Pnero B itk 1. ?%“‘lﬁ?%ﬁéﬁser red
expressedd foa theerstadies) las theprommbm off calil witle allafger dizmetes (RECA™) adal
with tep&flﬁlﬁr%o#@@%gﬁér%i eﬁ DAk 88 sAsi (%Ofﬁ%fﬂ% Odils $fthe

tween ‘cel appropriate ce Surface
POPIﬂ@eéptors and nor phol ogy. To study. bi ndi ng of
Chi m gen(tm Proteln to DC surfaces, cells were
i n: ubated ' tn) Protein or with
- buPstesion,ahlgrageliug; ESHR4E in PBSB at 40C for 1
hrTheqsfrddacnoii ohIiFN mﬂﬂ‘Nanthhw\a@hmbnwfﬁab sdriB&poead t hen

sy 58 0y R u LB SRS R Rl oY
proteie pastopn mﬁﬁdﬂme@étai/\é@ﬁfl)e“amﬂ Eatb@b 14W%ﬂ030h1§@,$l ing and
umm&hﬁsﬂ%a sﬁﬁ‘da&cﬁc ﬁlﬁactﬂhﬁﬁ@wgﬂﬁeggégtmopfmﬁﬁwé%gcéﬂ )

4%par at or mal d made i n des were_ then
brief, s ropsiptediof @%‘&w ith snegifiey flugegchromg gonfugalgd mbfor h
deteéhonaf OD3 (i CDE-ADCY hﬁr(;m (asliotBs-PECyS] mndwbearby diging BAP! ;

V| caver sea d ont
permt iAo et e i PR i S, R Pt
mcub}uﬂwngm(lﬁm-‘r-ﬁﬁ autibody a(ns mitgzrﬁtf)mb wtlb@!y amhﬂle sthergvithd
anti- SNEREPE B ab- Cﬁ&f&hﬁ-}“ q,ewaal #0000, BRHE
cont ai ni ng. Chi m_gen( Pro ein at 370C (/% COE) or by
sample pexe apqyiged ysing 2B E,F receptors at 40C in PBSB,
washi ng away the unbound protein, and then studying

t he_upt ak of the receptor bound protein over tinme (O
mﬁ-"i—g’%‘%if’-ﬂ;é@ﬁﬁ%‘ . and 240 nin.) at 37C (7% CO2)
i nTA¢lviweferibeled Bith andit CDRBE-CgF, anti-GBMHARC, ©d itz CDARER &L ed
i
antﬂ%dlegs n}‘\ﬁ;tge Wﬁﬁ? otnﬁng &%@aga EL&LIH&Q(B‘&M C%Ql%r)

or pen%armrg?s (ProImmune): HCV NS5A (VLSDFKTWL; SEQ ID NO:3) HLA-A*0201,
EBV (GLCTLVAML;SEQ ID NO:5) HLA-A*0201, HCV NS3 peptide (CINGVCWTV;
SEQ ID NO:4) HLA-A*0201, HCV NS3 peptide (KLVALGINAV; SEQ ID NO:6)HLA-
A*0201, and a negative control tetramer (multi- allehc) Approximately 100,000 cells
were acqun'ed using the FACSCalibur.

N
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mn. with BD Biosci ences Cytofix/Cytopern(tm

solution. Cells were then washed and | abel ed (I hr)
wowRaoh/opiset i n anti nouse 1gd@ in BD Bi osci encesPCT/CA2006/001685

Perm Wash(tm) solution followed by |abeling with

streptavidin Alexa Fluor(r) 546. Co-labeling with

ot her anti bodi es was perforned as necessary. After t he'

final washing of the cells, the slides were mounted as

descr,i be

o SR GO ik doCinalicgiog indpddingby
conf&ﬁ[ﬁlwrds@gﬂlmture DCs wer e puI sed with Chi mgen(trr)

Pr ot ei n for 30 min. on_ice. Cells were

waéwé@gwma%mnamé Prasessing of theAThimigenT o Pustginy imragiure
DCs S5 WilidE bl& %ﬁf?&r fmcq?éc txemre %@ﬁb@lmge'sﬁgﬁ ¥R

at 370C se-chased cells were
obtanmhsedhfmemhatm%herﬁmwwdtehvmmm@mIddmydh;e pesgnce

of G%/?ggiﬁrgﬁjdn@%% Al \@ $hed e{a cprent%l%éﬁ%b%? ﬁlogcghn%%&led gﬁ]}l‘{h t(51ﬂeday

2, infiavire IDCTsi vﬁer@trﬁ&ﬁdﬁedltdﬂ cleantbercdrstides mﬂ asibated for an additional
mbr an bel ed cells were then fixe

day Bl o Doy S0EFSRBP <R 65 AFFPRIYAY LBy o5 SelSd g dhe appropriate
cell M@é}&éﬁ%gﬁ@hﬁ%ﬁ% golution. After washing with BD
Per M VAsh(tm), Chim g en&)‘rr) Protein was detected with
anT smémb@dmgef Chingigenl) Sroteipte PCaivpfacesscella were ipatpated
o]0 i
i, R SRR o el O
4°C a8 1arf Aed] phasiB ware k'@she&tmﬂi PB$BindithenAhtdldd with Biobfiglated

anti- %‘iﬁlc h]égir\ St uo@p&&l?&q? b?ygsttrggtgzw\% RP@F%I; lgc\PMr@tdg% g’gg%‘ Wgshes were

perféFRRH @E@ée@é&ﬁ% O%fér Bb&XAg mldiRishink, 48 weFeAmet ¥6 10Mmin.
conj ugat e Inv ogen) was used at 20 ﬁ&j}a_m i n PBSB

at 4°€dwt faiPAGIATHR ((tnﬁﬁe PR SlidesTygrevien moxbled 84t i n
SIOvéﬁggﬁ@old"ﬁﬁnféﬂ%?gaggﬁtxﬁt 6 dfa)‘rﬁ?fl g;rh‘éﬁﬁin‘a@l%%ﬂ%ﬁ}%cﬁgokﬁé

as a proteasone |n i Bi tor cone
(DARY dm\duogeohmtylfcowamhpewmsspdmseso the slideswittonadimodislh.

Is These udi espse t i nb bor at or,
A R i B TRLEFy BES e Rty LB
dlrec&@aﬁctmtmgl the PIstih fielicontBMidd Chiftigef™ Profin@ekeC ol co,_)
om Charl es R ver Laborator.i e§>l§§ Wstar rats (4-6
¥

or bmé@khab%im the Pitachegesriers b 4/ Erin PR5Sr wedineayyay tiepbopd s
prot@ﬁ efld Iﬂieﬂlsﬁh%ngqfﬁcﬁuﬁmlﬁ? £ e dpto? Bhiial rf)ﬂeﬁl 03\‘* t'ﬁﬁe @?xﬂfne s

Uni versity 0Of “Saskat chewan) are use t udy
min.g6q minviand 240 minJrag 37°€s(ﬂ6{n§@s) in vﬁd%V@t’?ei% |n1a@che<ﬂ s¢ramanedid.

CCHSCHI ﬂﬂage%% B@C were washed with PBSB and then fixed and permeabilized for 10

min. with BD Biosciences Cytofix/Cytoperm™ solution. Cells were then washed and

labeled (1hr) with biotin anti mouse IgG1 in BD Biosciences Perm/Wash™ solution
followed by labeling with streptavidin Alexa Fluor® 546. Co-labeling with other
antibodies was performed as necessary. After the final washing of the cells, the slides
were mounted as described above.

To confirm that the Chimigen™ Protein was endocytosed, pulse-chase
experiments were performed. Immature DCs were pulsed with Chimigen™ Protein
(5 Tg/mL) for 30 min. on ice. Cells were washed with PBSB and chased in AIM
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Protein. Safety evaluation HCV Chimgen(tm Proteins
are adm ni stered either subcutaneously (s.c.) or

wo paoradssnal |y (i.d.). The foll owi ng protocol BeCA2®E801685
is used for injections. Animals are imuni zed four
times, on day 0, day 14, day 28, and day 42, every two
weeks either s.c. or i.d. For mce s.c. and i.d
i njections, a dose of 0.1 Tg, lug or 10 Tg/nouse is

d.. The doses .for..theJ.munization of. rats wkLl, be,
Vo239 o PR Gt il EohiFTRR B G0 o inb Biafeay 41765
CO,) 1@,152nih 0 Polse-2Rasddié dits §letd wihed dith RBSBefixal witlc 4ol ect ed

para ey b PG o] oS ety S e
memiHH ol detenhirR AP CnfinBBIThIIR6lcfSs pisehl enddschfi fidgfapa

ratios b A techniques. Aninals are sacrificed two
memiwerekigbeléd eealls wierecther fixadrand aeimpabilizédfos 46 miy withddP | e of
' e R ot ns L eal
Bisostitees Ty ROMestn T S AT WU OB EE,
Chimygeai Pdotedrt waswhatevkedatittoamti méuiss IgGichiutw strdpeeyydinyes déderibedd
adverse event observation. For systenic toxicology,
above,| 504 sanpl es col | ected at regular intervals are used
t FoPRALbLAIMoSRGIOREiE) FEIRT DERtFRAGNIW 170/000, aniontd, Heing Gixable,
aspartate am not ransferase (AS ) ~and_al ani ne

Invitrggem) $tap ayedras p Alyid phasermankes as |5 mg/mb ino M M®/3.5%matehgd end
of . i : ' . GOl f pl een,
s¢ Ilfn\e/{lalpl?l %%ﬁ‘{él;t/ﬁ%gl}otuF hﬁéﬁgﬁlg%uws clﬁgtfeﬁla% gg{rﬁé)ls'n at the
t iToestaly reeptop prdiatdendooyadisi AledaPladrl 488 trankférein oonjigate
.and enbedded in_ paraffin for future an i s.of
(invitgpgephppeised i Mo L da PEE R sAawing -iﬂ&?’J&%é@t%fW@U
Lacta%{]s@inl{gﬁgla?%a&:ﬁ’&ti hGthSs alcHERERE ploRAROMABHOL Ad &R b PHASRELE)
roteins Chimgen(tm Proteihs are predicted to induce
inhibien(6ing cond. SUlgamLAnd hunoral i mmune responses. Ani nal
trials are perforned to determ ne host immne
responses to HCV Chimgen(tm Caccines in piglets.
Evaldadoe of Ifrvhe RN¥Sgonsésid iMilvéd iAniid] iMielglsChi m gen(t m)

proteins, are used faor these studieg. In the firs

P Jhiee Stidigmuite %@B@Hé@rﬁtwwsaﬁnﬁf@émw opb bt iones
anim&"(BigRY)ahe@ése dn pdrifiSul Y, BAGIEIS mde]6 Bl W&Rs 81d%ronOHarles River

as gescrl bed agove. 8pl enocytes of mce or rats, and

Labogséqrieph &¥igfar 19tsd b wiesks alddremm Charlss IRiver pahgratpries), and cross-

bred piglets (4-6 weeks old from Prairie Swine Center, University of Saskatchewan) are

used. The study determines immune responses and protective efficacy of Chimigen™

Protein.

Safety evaluation

HCV Chimigen™ Proteins are administered either subcutaneously (s.c.) or
intradermally (i.d.). The following protocol and doses is used for injections. Animals are
immunized four times, on day 0, day14, day 28, and day 42, every two weeks either s.c.
ori.d. Formice s.c. and i.d injections, a dose of 0.1 Tg, lug or 10 Tg/mouse is used.
The doses for the immunization of rats will be 0.15 Tg, 1.5 Tg or 15 Tg/rat and for

piglets are 0.2 Tg, 2 Tg or 20 Tg/piglet.
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frompiglets are used to determne the quantity and
gquality of immune responses to HCV Chim gen(tm

w@ewvmoirssl foll owing s.c. and i.d routes of PCT/CA2006/001685

adm ni stration, as described below. These trials allow
us to determ ne which of the Chimgen(tm Vaccines and
the routes of admnistration will induce the strongest
i mrune response The target-directed delivery of the

H%Cl@im' n& te| hs could elicit a_fotent Thli
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ﬁltur@amilysim@btemalmampmg&esclﬁﬁ@esmg@maeﬁedoamﬂmemyisecﬁésl ]
Eynldlne i ncorporation into the DNA of dividing
contrRsy | s Hi ) Cytokine ELI SPOT assays. To further confirm
the quality of the immne responses, the nunber of
|nterferon g and |nterleuk|n 4 secreting cells in
NG RONSE : i ¥ PBMCs (piglet) are :
d Qtilﬁﬁlf%eﬁﬁ‘dPﬂoEblrizsLér@ErQ&céﬁ %@}ﬁ%gﬁ M0 e% §é1 lafi‘& bl?tgor\éw hune

ens as our esta
Tespompast é\éllmﬁlérldn tallewrfomlledl todetrimiye hostl unmdnd)ysﬂdﬁkés to HCV

(24 ei Se. h ost
Chim) nlge.@g{kgﬁér%rbﬁ %’glf TRk ﬁﬁﬁ ﬁg}ﬁé‘rﬂﬂ‘ 187 iy IneBes
prote{isatd wsad) ﬁ)rdiiesc-/ etu(he:n dinekt ﬂt@t 158hd imirubie tspens&d@®Y HESV N ot
ChinBsanh | at ng(inf es are expensive and limted in
BT A ﬂé‘\?\/@’i?eely alu P'i?{j’s\ﬁfetg*\"‘?nesccoﬁ’éﬁ Hhnds desceibedyi a
above/i rus encodi ng an HCV antigen after vaccination is an

a rnatlve nodel for evaluation of protective ability
eytesofinice o Bshandapsripkergldieddraenonyclear cells (PBMCs)

from plglets are used to determine the quantity and quality of immune responses to HCV

Chimigen™ proteins following s.c. and i.d routes of administration, as described below.
These trials allow us to determine which of the Chimigen™ Vaccines and the routes of
administration will induce the strongest immune response. The target-directed delivery
of the HCV Chimigen™ proteins could elicit a potent Th1-biased immune response in
addition to strong humoral response. Studies from VIDO on HCV vaccines have
demonstrated that priming with DNA vaccines followed by protein boosting can induce
strong and Th1/Th2-balanced immune responses [Yu et al. (2004) J. Gen. Virol. \
85:'533-1543].
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ani mal nodels. Chimgen(tn) Proteins, individually or
as conbi nations, are used to i nmuni ze the aninals. To

wearnasel t he protective immunity induced fol | ped/0g200h/001685

vacci nations, animals are challenged intraperitoneally
by reconbi nant vaccinia viruses encodi ng the sane HCV
antigen as relevant Chimgen3 Proteins two weeks after
the conpletion of the schedul ed vaccination using a
pre-determ ned strategy. The chal |l enge doses will be
| XI O7 plaque-form ng units (PFUs) for mce, 2X107 PFUs

foEvamnslaomanélré&odeéys for piglets. Five days later,
be sacrificed and vaccinia virus titers

[
o HH ‘6@0 ij é‘f%?’?ﬁeﬁeﬁhweﬁfn%qqféi%@ay&cnas@e%@ ardibadies ished
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mondﬂu\z’l@ar@@l I (PBVEs)anh E@D:t@z[r@ StBRhiadel WHhARSRYRL AL iA JArb heE

ani mal nodel s and the i mmunol ogi cal outcome Is
Proliteyative sespensesrare measased lzba&"redrylpﬂgﬂwmeﬂlee ineorperhtiordistot the
DNA! i digg cafm ni stration of the Chimgen(tm Vaccines

for therapeutic and prophylactic uses are currently

b ai l)h @VtgkludEééFPoﬂresamﬂi ndurthes porfsmshaqeligvatheinesuray

lif
respof 5 DR i iRten T o srlst BB vUead Fli fy fenoyte
(moukdrARdtat) Wr PBK}l@‘sQﬁl ghy) drb Getéﬁrﬁﬁ’éw h @‘msmﬁ%\éa)gyﬁ@} Qﬁﬁ\ﬂﬁtmﬂ

Vacci ne candi dates is al so be evaluated 1'n chall enge
with BYeantigensiag peraur ggtablisherbprotoselve. Exanpl e 2. Resul ts
wi th NS5A Chi m gen3 Protein NS5A Chimgen(tn) Protein
has been purlfled and characterlzed Purified NS5A
ilia B ' guPAPoteis a band

of h fhi red | ecul ar wei ght
%%955 %Qhar?‘%)&' Hgsl{ hfﬁ & 8$'§ é’?‘nglﬂ%qﬁ‘éﬂ“ et ween
chimpdzneeasb Qhal\kage aﬁvhcpmetﬁd amﬂﬁlslmltlem& BCVWehE phti EdYas
chimbSSult 41 art d to t he htg proline content (~1
et gre Rab g iR o toml’ s, Balenging with

reconitfifidnt Vice At ihBRatodimin HC@tahBferClftet DR RAGSEL An allMfative
|f|ed protein was detected w th antibodi es agal nst
modef {5 s In3fien of protesiivg abilitydndiced RSHAY wephvERCHDVavines in

animaPRRSelels O "EHifnYgen &0 Pt SinS, iR8vidlly or as combinations, are used to

immunize the animals. To evaluate the protective immunity induced following the

vaccinations, animals are challenged intraperitoneally by recombinant vaccinia viruses
encoding the same HCV antigen as relevant Chimigen3 Proteins two weeks after the
completion of the scheduled vaccination using a pre-determined strategy. The challenge
doses will be 1X10’ plaque-forming units (PFUs) for mice, 2X 10’ PFUs for rats, and
1X10° PFUs for piglets. Five days later, animals will be sacrificed and vaccinia virus

titers will be determined by plaque assays as per stablished protocol.
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purified protein (band cut fromgel) gave significant

hits for NS5A, nouse 1gd heavy chain and HCV
w@odogpssbei n indicating it was i ndeed the NS5APCT/CA2006/001685

Chimgen(tm Protein. Purified NS5A Chimgen(tm

Protein was separated on a 8% SDS gel and stained for

gl ycosyl ation using the Pro-Qr) Enerald 300

G ycoprotein Gel and Blot Stain Kit and detected by W

il um nat| on. Th| ? pr ocedure shovved %I cosyl ati on of

rophSAAL{d 985 5rr) Proteln b| ndst0|tre DCsNSSA )

B—D—g%—m—gm‘r%‘%‘n) Protein was exanined for its ability to
biTherapentic lvmi‘inm areli@sed dihenestiubtarahproteins e el €Y vims (4
p nge an sence,.of variou ncent ratij ons. of
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mide lrmgmmtrcel roisials gewelbas the rakenf admindstrakien nPthas a

d
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The 1@hﬁmé edsp@isesdie B@ﬂﬁd&&@ﬁﬁéﬁs&ﬂng{\ﬁﬁbo@@leﬂ@é ﬂjcmplmdyte ating

' at the b|nd|n to | ture ssat The
prolitgin 13U FGHHG o b RIS e DU Fu it ussAbY He
prop}F}chfﬂ: HEW CRilnifn0% &labcifd CHdidvRS ¥ bR GVaMAEYinhallchie
high levels to i mmature DCs. That the binding at 4C
experipents; 4s desambed abo¥yest s that the process is
receptor-nedi ated. The binding was al so very rapid
Wi th bound protein detected after 5 mn of incubation

at 4C wi t BxampER. BesddisrvdihMNSHophimigendtRebtginhal f of t hat

observed after 1 hr incubation (data not shown) NS5A
. receptors on

Ji:ai agment it
P t ed

%ﬁ@ﬁwgﬁvﬁ?@ﬂﬂg&%ﬁ%%%ﬁ% oA qin B B2
105 kDmmlthﬁxghlm?spredhnteédcblédubm wetheof the plto&alrlmmﬁisléDa The

. | ycosyl ati pn A t di ct
discrghgh 64 1BE ORSENRR A0S OPE R St ReulaE Fefehihan BysB I phgfiue
to thellfighlploBihétdienit tua 1weg1y£dy@1atlyn afd cbhdi@bﬁ@)l@f)ost-kﬁnl‘dﬁtﬁﬁl ne

candi date, i nmat wer e i ncubat

d Wt
moditigation 9é Hetprgteipr Jie Pﬂﬂﬁfﬁi Rrplginyy asdeleete &flthmns'e%s IG5 ggainst

mOUQQ%GL@%%HW% Gd RE5A- GBAsS mmasslﬁgaﬁdﬂe@ry Fal SR the
ated wth buffer control, or 5 ms; sot})‘/
purificd prateih (band cut from gel) gave sngmﬁcant hits for NSSA, mouse IgG1 heavy

chain and HCV polyprotein indicating it was indeed the NS5A Chimigen™ Protein.
Purified NS5A Chimigen™ Protein was separated on a 8% SDS gel and stained for
glycosylation using the Pro-Q® Emerald 300 Glycoprotein Gel and Blot Stain Kit and
detected by UV illumination. This procedure showed glycosylation of the purified
NS5A Chimigen™ Protein.

NS5A Chimigen™ Protein binds to immature DCs
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mAb, anti-CD32 mAb, anti-CD206 mAb, or both anti-CD32
and anti -CD206 for 1hr at 4C before incubation with

WONSHA0O8 gen(tn) Protein for 1lhr at 4C. BounBICTNGB2006/001685

Chimgen(tm Protein was detected with biotinylated
anti-6xH s mAb foll owed by SA-PECy5. |sotype control
mAbs (murine Ig@ and Ig&b) did not inhibit binding
corrpared with buffer control. However in conparison

! Mo et Plh s piAmRRHa B 5689 b tapegte DCs.
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en(tm.. Pratein by immature DCs
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suggestsahﬂehﬁanadzesﬁ Buteptommediatddn dIhH (Bmdpfgagasa}sbo&ry&;apld with

Cr Qpi,noc t hrin-med is and
bound B R AR 10 e S ERAE) bt R R ALES REB R0 s i s
apprdx@RAER 1P tAEokef 0l aftdrt IUiriiNRAbMHEMS nbishbwipt ur e DCs
(Trombetta and Mel |l man 2005). The ability of immature

DCs to internalize NS5A Chimgen(tnm) Protein by
NS5ARRIRBENOPERRI bindlto HLfFNBEpRYLHRIRAuMIEAI the

Macr opl NOCyT 0SS marker _-dextran [Hewett et al.
( Ioviytug of t@e te i frigogyt it contdg the($§SA Ghimdgen™ Pedeiniihg

preci BT S R 1ol el T Cp AR ORI il D8, 1o i

due t6 its nahhse glyeesybatioh st v Chidnged T Poottimi inpddioet o bindteCn

type %’%&%@%%Moﬁ?@%%é %ﬁlilﬁ%h%g;)%gflcn)e of binding of

the vAREIcQRhAIORY, tlﬁhﬁiaﬁ]re biCs shadinbutatedloviEENSSA ERirigai™Mrdtein in
Dextran nay bind to malcrophe‘g]]8 mannose receptors
the p{ewz«eefblaﬁang prisCh3Aandier anti:CR2M8ARES cont ai ni ng bot h
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y receptor-ne I at ed endocyt osi s. he rol e of receptor
mAbpasdi-GDa2 mei 8wty CO206 mi/rb, bhboth patixCB3a fandmitir"B@AG foryl br at

4°C bFérfc())rte ?rllcrl]lbatlon with NS5A Chimigen™ Protein for 1 hr at 4°C. Bound NS5A

Chimigen™ Protein was detected with biotinylated anti-6xHis mAb followed by SA-PE-

CyS5. Isotype control mAbs (murine IgG1 and IgG2b) did not inhibit binding compared
with buffer control. However in comparison with buffer control, both anti-CD32 and anti-
CD206 inhibited binding by approximately 60% and 40%, respectively.

The addition of both mAbs further inhibited NS5SA Chimigen™ Protein binding
resulting in an 80% inhibition. These data indicate a role for both CD32 and CD206 in
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was tudi ed by pul se-chase experinents. |nmmature DCs
were pul sed with fluorescent | abeled Chimgen(tm

woeareirscat 40C, washed, and i ncubated with foPCWEARGOR001685

at 370C. The cells were fixed, perneabilized and
| abel ed with antibodies to detect the Chimgen(tm
Protein as well as the transferrin receptor. The
transferrin receptor is taken up by receptor nedi ated
endocytosis and then recycled back to the plasma
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Protein as well as the transfernn receptor. The transferrin receptor is taken up by
receptor mediated endocytosis and then recycled back to the plasma membrane from
early endosomes. At 4°C, the NS5A Chimigen™ Protein bound to the surface of the
cells while the transferrin receptor was present predominantly within the cells. On
switching to 37°C, endosomes were observed to form, some of which contained both the

Chimigen Protein™ and transferrin receptors. The large number of pre-existing

intracellular transferrin receptors at the start of the experiment (4°C) is probably
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cells and antigen cross presentation via MHC O ass |
receptors is required. Two different processing routes
whawe/oen proposed for antigen cross present apCDOA2006/001685
[Lizee et al. (2005) Trends Imunol. 26(3): 141 -149],
The first involves processing of antigens taken up by
phagocytosis, while the second invol ves processing of
antigens taken up be other routes of endocytosis such
as reimgtor medi at ed endocytosis. In the second route
respatsiblentor many trarisarin poritainiog saddsymesmis sodeslizaddvithibe
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Sk He9aRtdtdth dE’sﬁggHeg' Rtek Q1Y£ kY &ht PAGRR fi‘xg@&}%%s Btivdfioh BFCDI8+

phagol ysosonme pat hway, then one woul d exp€ct a part
cellsandrantigen orpsppresantation Ive:tMHyZ @le@rlad@tqnsslp réquigred.iTiwd different
tion woul
iU SR8 o REChaDk Bl RS o Blesf BrolEbiefonDon Bioe REE i)
Tt209bymencbr 28] 3): IRU} 4o The ffiks invobet prbcedsing ob tigigehs 1@ken updby
act stl ul se .and.chase) after a 4hr chase showe
LRPEAGS B IR PR Bl Rt fohen Resaotherfoutes

oﬁhdﬂ’t}@@iﬁ( udd asteodépRdrimedidtePelidiot ytedis. Thlie RBSHISOMR Proteins are

4§p pear ed to contain nore of the protein than those of

EhR Bo @glyeadosppner and tha taeedted toJate prdesemes wissathey are broken

down by cathepsins and then loaded onto MHC Class I receptors.  Thus, experiments
were performed to determine if the NS5A Chimigen™ Protein could be detected in late
endosomes and also to determine if it co-localizes with MHC Class I receptors in such
structures. Cells that had been pulsed with NS5A Chimigen™ Protein at 4°C and then
chased at 37°C were co-labeled to detect both the Chimigen™ Protein and LAMP1 (a

marker of late endosomes/lysosomes). At 4hr and 24 hr, in a few cells, overlap was
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Chimgen(tm protein could not be detected with a

nmonocl onal anti body agai nst nouse Ig@ . These data
W@o@irn4¥86i nt to the receptor-nedi ated endocyt OBCBECA2006/001685

rat her than the phagol ysosone pat hway being the

mechani sm wher eby Chi mi gen3 Proteins are internalized

in DC. NS5A Chimgen(tn) Protein presentation by DCs

results in both CD8+ and CD4+ T cell activation and

proliferation The functional inmmune response to NS5A

olspivad betweemihe NS§Aahimigen preteireansldeA My 1 éndicativg thapths NSSA

. . .
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' I ] , h¢ ' f
obs g lochefFE Shecti (hak Ppriguep wBpety s BEinedfis beeamah
protidid © intAMK dzl6Veski &l 41920019 ThRbui 18], ©2@%n $1-015101f
Chi mi gen(t Protein specific T cells. Activation was
proccsgiag efNByA fduraigen N Pretsm iyglysd protsesomes ag imthe phegolysosome
lth& R L,i ' Y
pdRL &L th wcﬁllmje e&'a Jaﬁfa"flﬁécﬁ%&%gﬁ? g@gﬁé{e{gﬁ%egeqe aded

tracking the fluorescence of S.
reRbides iCtBTytospl andshdrancasduropgion wordd estderes peotwalrfer processing in

o (LU o Pof 0, RSt gt o

lactaciista(@dsetand thdsheafteo A drindhasd showed 1ab%s8 namMBer bf eBddsSmedN

the .cul.t e.i tant paraneters i.n the
oyl EhiaTBe Pl A0h, 1R A0S Tt endbomrs eppsarerin
con@din thefd @idprsteathihbsesdPeoblid fcalle Mn ihcede in Bropi@ihR NS5A
wer.e qﬁsessed. Two sets of DC concentrati ons were

Chimigen™} prateih codd aethedsterisa with agngnogtynalpntibogy) agaiastanense
gV THERCRM dpdinl fotht & thé ﬂtgém%(eﬁ@h&ocyt%gits ?étﬁé}gﬁ"?‘?}égf

rée

culture, the inmature DC§ wer e I ncubat éd w
phagelysaspme patbway béing theweectiarfifne mherebp Cbinageat3i Ryotsine ireNS5 A
. Chi m gen( Protein (5AC) at 5 ng/nL, TT (positive
m%%ﬁ#%o T}&g? PBS. The DCs were then cultured for 8 hr

and matured by the addition of poly IC IL-I, IL-6,
NESE Bpatobi ol &
acB¥&T6nRd pfditeration

The functional immune response to NS5A Chimigen™ Protein was assessed by

ex vivo APAs. This assay can be used to measure various parameters of a functional T
cell immune response after stimulation of T cells with antigen-loaded DCs. The assay
consists of first generating immature DCs from PBMC-derived monocytes by the
addition of IL-4 and GM-CSF. The immature DCs are then incubated with vaccine
candidate, carrier buffer (negative control), or tetanus toxoid (TT) (positive control). The

DCs are then treated with cytokines to undergo maturation, washed, and incubated with
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t he expression of various mature DC markers. Both high
and | ow concentration DCs expressed high | evels of
woowTAB86 MHC class |), HLA-DR (MHC cl ass |1), PCDBA2006/001685
CD80, and CD83 (Fig. 17). In general, the high
concentration DCs expressed slightly higher |evels of
DC maturation markers. Autologous T cells were
i sol ated by a negative sel ection procedure and | abel ed
with CFSE for the determnation of cell division. To
auigjeeqws noise I cslls. fitos mepsuging 6YiRking Psidgetion. the@raseroref Fytetoxic

e A AR by S T SR SR ol ar %O

st aktsnakaeolsncs Sl o et i Pot D
' .y ) 04.
st el A EIRgReo i By i ey oy e tion

mé@;eﬁcmw ahe Er(m_ih_@aticfh}/\fvd@(ﬁldéséﬁé@w fraﬂcnx%gha\ﬂhémcenéb of CI(Sli’ﬁl
t he e to rati1o. co I natl ons er _ we

1%? }f P%@Dﬁ gxpresgiopppd £F SEdlugresesncy Wszref@aiu%tsd ajer 4

mmnﬁda%ssf&%relwﬁh dfithefoadidd DEsCEl | s were added to the

DC in the absence of an exo%enous cytokines. As a
cont A prelimypary agal wisdfad dedi¢aedeth@ie eoncantyajpmof Gs angfb eells in

I
1t Pol€ i3 Rat SRR O P BRRA BT Eh hmuncppponse
Tlous| dnARA Qvié)d)esrgn):d sweh thed sivx eliffareht fTocelldD@ katios svernd assessed. Two
s G ForR G Ev SR 0 ish S PRSP o(T |0 Byl andX low
coiRérfaben LT & IVMiBCéWVéB d A@eelag iilﬁ)f@:alulrﬁ tﬁélinﬁrﬁﬁtﬁﬂ: Hos wae
addi tional 3 he expression onthe T

ingyhated yigh busicr H&g%waéygtrqﬁ ty different P@P%W of N Sﬁﬁgghlmlgenm
Prbn GAd)iad5 &@ﬁ‘ FHOWBsifi IR, ea}tpmemé D@P%Jtrectﬁlexl Sultured for

exresswg for the diffefent T cel DC rati os.
8 Ihendrma: by thefadpition of e@lyé@ Eel, |Ib-6emfsséﬁﬂ~acmuFN y. After

ée e C\%le}ﬁékftrgpfgh@ ?ﬁs;ﬁ 0%‘8{}!{3 FBS§ oﬁél%r?\ﬁg\é‘%le \8%35@ anid examined for

the exressianaifivanousutatuva Hhansders. detieldplednd lowkoaadntration DCs

NG S A Y Rt 8
CbBghmd dme(hgoi 7)CHP GenePdBIRe hilgh BbigeRtcAtich DUsxPteRscdQRAIRT
DCs .in uced a hi gher percentage of CD69 expressing

h'@&l"“? st s maysgiopmaikers.cel | s at day 4 (Figs. 18B and
ADBI0RSILCEMIRFROKoIHR %?/ g %ﬁﬁf@ kQieth %d'urz afi@labded

V\BS egw val ent or great er Chim g Proteln
with (RF&E efor thetdsterminatiecef| cell divisiene nToTIOO0 el qf Reisonadf-well

piiPlod 58 UL ULASALT B QLR Rohpd MDA 5 10,500
ot hatl 0h r thedegrgaﬁeomentmmtw@h €5 dilo QCUWelQ)(IESIE]:Gll Jo DC per
will L8 combinations were: 20 x 105 x 10° (4:1), 5 x 10%5 x 10° (1:1), and 2 x 105
x 10* (0.4:1). For the low DC concentration wells (1 x 10* DC/well), the T cell to DC

ratio combinations per well were: 20 x 10*:1 x 10* (20:1), 5 x 10*:1 x 10* (5:1), and 2 x

10°:1 x 10* (2:1). T cells were added to the DC in the absence of any exogenous
cytokines. As a control, at day 3 of culture PHA at 1 pg/mlL was added to the T cells
loaded onto the PBS treated DC group.
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four days of culture is shown in Figs. 19A-C. T cells
treated with PHA 24 hr earlier had begun to divide

W@ Bdogio41861A) . CDB+ and CD4+ T cells treated w tPCT/CA2006/001685
TT-1 oaded DCs undergo detectable proliferation after 4
days of culture but this was only evident at the high
DC concentration (Fig. 19B and C). There was little
detection of T cell proliferation in the Chi mgen(tn)

Pr, LU &
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is a st dctivaol offnatve@mggeeelspeci fic T cel | activation.
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aooﬁq%%gﬁgwﬁ Jicsligth g‘;‘taﬁﬁﬁﬂégw af leagh ong dyysiondCSE 1attss
four 4435 of OftuR: i Aown meids. MULE ¢ d trIaté‘d?Mth PH@ % Hr%li@phad

rati os. The expression of CD69 was reduced for

begup grdivide (g r 1949 o r{Fe8zanddd4-7T chlis teeted et TE-bpaded I?CS
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s LA AR S B R
high Dﬁ&ﬂna'entremrs(l?g llBymd’ C}j.Ahge:. w (it ladeatecGpn ofFbcelt pnehferation

in Rt PEPIPARERURT bt el g BB ool SRR EETAES,
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al | TT. Thus

th buff t h
coof RiliRise k et Bavg antng it op 1S Had Bice By by thegtray used
i mdllbahdgw d Qbfamﬂ: @Mls%é‘hé?v@s?éd' for Jﬁ@sﬁ%m&%ﬁ&ﬁmﬂf

cel |l s that ave und ergone at | east one "division

prollf(e@hSElﬂle)exaﬁeﬁ%crn f &SP anethe Torllxfollowing Tadays afnlipre ipshown
B L 2y T SO L SR vy
diffeteotit edd:LCtritticSh Therg eves afnapkeed increase in CD69 expression of the T
cells treated with PHA. However, the percentage of cells expressing CD69 has
decreased from that observed at day 4 consistent with what is expected from a PHA
response; rapid induction of CD69 followed by a decrease in expression with time. For
Chimigen3 Protein- stimulated T cells, CD69 was detected at levels over 5% in T cells

cultured with the high DC concentration but was barely detected in T cells cultured with
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TT resulted in marked T cell proliferation after 7
days of culture but this was nost evident at the high
wocosmsent rati on. Only the high DC concent r at PONCA210b/801685
i nduced marked CD8+ T cell proliferation as a result
of antigen |oading (Fig. 21B). However, the |ow
concentration of DCs |oaded with antigen was
sufficient to induce CD4+ T cell proliferation (Fig.
"21C). Notably, at the high DC concentratjon, the
the lmehcgmtramm dihns, dhedlew ISCsonicantration (1% dé{ PClwell) was not
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Chmh%’bﬁ‘;m Hofvdidiafaive D INSP felfshhifthite ﬁ'&ltdm)edlB Qi+ VAR qui te

efficient at inducing a primary T cell response as

nelgpergnigge af cells thablearvp vedergane ahleass oa¢ divisioal CERE “nafsn
severf S LBk e SRpPhTARY ZRET el sk Pub il Hery
T cell Eédtqd \alnldPHNFhaaEIﬂvuieﬂ {Rigt 2 lax)aDGsrivaded withSfhimipzeni Prod8bér
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T e Rk B moblembRn aficeds o Reute it B wasmopt

evidehP4 tﬁxﬁlfgh\@d cdnbér@fati6 NOMR iz IPDL Bhcedtrationwel34nduced

| ow concentration) were | ogaded with control

markeéFDSérT frreliferapeysas aresyliefamtigspdoading (Feg. 21 B Hongxsr, the
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enot ype eval uat ed. DCs mat urati on was
prohﬁsat@bl(Flgth)uNDhaglyt itehdmglhDCeme(cenewpcme $wi(@mmigoh3 RiaEin-
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tinulation by detection of the intracellular” |evels
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cellslunderg¥ing division as shown in Fig. 21A. Therefore the assessment of T cell
blasts in a population can be used as an alternative to the CFSE assay. Overall, these
findings indicate that the NS5A Chimigen™ Protein was quite efficient at inducing a

primary T cell response as measured by T cell activation and proliferation.

NS5A Chimigen™ Protein presentation by DCs results in the generation of CD8+ and

CDA4+ T cells producing IFN-y and TNF-a
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concentrations. The 2:1 T cellrDC ratio resulted in a
| ower background (buffer) T cell proliferative
w0 e@possel conpared with the 5:1 ratio. As a reRUI/CAMO6M01685
the 2:1 ratio there was a nore marked difference
bet ween buffer and antigen-induced T cell
proliferative response. The | FN-g response was
neasured at the 5:1 and 2:1 T cel hDC rati os. The data
is shown as the responses of each well of the group
arlde ﬁwlcannaévemag@resﬁonsm N$peChippagand™ gpacinervas assesisdi by @
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was a gh percentage o
a morshérked differeesgretgsanduffeiang anpm-lsqum Tatell prolifgrativeNS5 A
res 0Ch mgen(tn) Protein conpared with control buffer
POBES-g. "27). The percentage of CD4+ T cells expressing
| FTﬁeKFereWW@heisﬁﬁﬂ aflthe 6111 ahd 2t 1i TudlADEdatidst The data is

Chi gen3- Pr 0 d T-1
showyas Tretpiponsss Y eaph el oF S 1idh B rehat asigae els
with i stAn@ 88 Gevihtide &ttﬁé Iﬂeil{}@i—g? 05). A\ BRhpedod SMNhETICEIS NG e
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respmﬁ%ﬁhoméaml@@lﬂlﬁerme@ms §l§d5 gnd 1k Tsed: DCrragipt h Withe
t.he
theh clétr%%&celm tﬁ(l'er I S Mwat aé\gy%(r:gc'rzfl geed32 % &g\aﬁgNéP
respan@S onelr tlﬁi ofcottrbl budfet. rrﬂlo&teizemvﬂh thé leawet Dgsrontawdah, very

AN < MR TIOR3 R GECRU NG T
percdd@ige SR T20Es @ftufe@lwith CHiRGBES PEbtdiNToABE DEs produced IFN-y.
There were more IFN-y producing cells in the T cells stimulated with DCs that had been
loaded with 5 pg/mL compared with 2.5 ug/mL of NS5A Chimigen™ Protein. The
percentage of T cells expressing IFN-y in the CD8+ and CD4+ population was also
measured (Figs. 26 and 27). The low DC concentration groups showed a high percentage
of CD8+ T cells expressing IFN-y as a result of stimulation with Chimigen3- DCs. The
percentage of CD8+ T cells expressing IFN-y was higher for T cells stimulated with
Chimigen3 Protein-loaded DCs compared with TT-loaded DCs (Fig. 26). Similarly,
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result of antigen stinulation of the T cells with the
hi gh DC concentration (5:1 ratio), there was an even

w@e@aversedi ff erence with the | ow DC concent r at PONCA2006/201685

ratio). A higher percentage of T cells produced

TNF- awhen stinmul ated by DCs | oaded with 5 ng/ nL of ,
Chi m gen3 Protein conpared with 2.5 ng/nL of protein.
The TNF- aresponse was greater for the NSSA
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Chimgen(tm Protein induces the expression of grB and

pf h_in CD8+ T ceIIs and thls suggests that this
A Chimige: i satation by BEs re thegenemationofy CD8+ T cells

exprel@h Q%@/ dfn?ﬁ + Q@c@hfeetcéén% P&t ahiRod © T cells
esults In their differentration from nave CD8+
T Welabiity of T gellstorioduce thy eqdhto&ytge@u(mosqns gBmnd pfn was
e | i,
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Chlmlgenl””g ﬁr%tén? gr(ljde gpolr:lxrznsatxtlrgéoenewetnje rlrr?c%bated Wi h at? AIogous ”lecell(g The

expression of grB can be detected in different ways, including enzymatic assays and by
specific antibodies [Ewen et al. (2003) J. Immunol. Meth. 276:89-101; Spaeny-Dekking
et al (1998) J. Immunol. 160:3610; Hamann et al. (1997) J. Exp. Med. 186:1407}. GrB
and pfn expression were detected by intracellular staining using an anti-grB and anti-pfn
mAbs, respectively. Fig. 30 shows the percentage of CD8+ T cells that express grB and
pfn following three stimulations with antigen-loaded mature DCs. NS5A Chimigen™
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days of culture following the third stinulation the T

cells were harvested and investigated by FFC for the
weercensage of bl ast cells as a neasure of PCT/CA2006/001685

proliferation and for the expression of the activation

mar ker CD69. In addition as a neans to estinmate

absol ute nunbers of T:.cells recovered fromculture,

t he- nunber of gated cells falling in the |Iynphocyte

ate ( ate) based on,  FS dSSCrow mstrlc
Pr"‘%hgﬂa%ﬁlgc Ueedi A ARRTEASE In & é\“ paeSﬂawe ?fcélnl%nce
compakeditd e &C&ﬁgéﬂ cdﬁtrolT Tﬁé‘ée' ﬁs&l{s%ﬂl&{{e QQ@NQ)& Chgp&ir™)

Protein stinulated cells conpared buffer control

ProtejrFinguces the expressien of grBraad phein| (P&l éelli aml Hiesuggestscthat this
t
L T B e U o e e S
cells twhichstaults imteip diffdrattiabon 56m haive (OB +sheddls to cadtbyic T
esponsi to TT woul d be expected to be higher than
lympﬁ‘ﬂ%}gesgﬁrxfée starting popul ation of nave T cells -
specific for NS5A. Notably, on assessnent of the bl ast
5cel I popul atl on, thg[e pe{)cent ag of b] ast ceI Ist/

main %e@aaﬁ‘%%loﬁ) ?t@8ﬁ1 aﬁ&'bﬁ&@elscé’ﬂgnpar ed tO the TT

cultures. There were very tew blast cells /
‘pr Belisovere stirgulatetl wathj antigenelopded2Cs threatimeb ircan ARM e & fter 6
[ C
s BB 0 AR S ASBNER F P A S8 e
by FEGS‘OIahhp@bbW@éblaagﬁll@is medsuem prcmﬁdatiaﬁ&hdforahé l's

cxpri Bl AePLABn RO STy Ty R Brvoar bantPuF soepie

numb&@§ bf T Selshedveiea frohl\ultd, Helnainberofated ctlReraliing v @en3
Protein results in marked T cell activation and

lympheeyte gete R eptekhosed gnsFy WC Bowsylemetrigapalysig Padwi ng
deteﬁéﬂﬁecf hird stimulation(day 20 of T cell culture). The
Imgen3 Protein is therefore very effective in the
acThere wiapa marked exffaense omthg fredoverty ofibgellsfivemn THand T

crffh DR LA O RLPL B SRR DI

stlmfﬂatéﬂ lctlss ghoe e Yiphadl ecll feeovany uhg.ememmig%mxhb;emﬁmmﬁed
nmune res;l;onse to NS5A Chimgen(tm Protejn

cellsp lovswerdhe T'bresporsgiis aresplbeesiponge and thiss thesiarting Qﬁi"ﬂ%ﬁﬂn of T

le L4 haaRtdrRt ed.
R e

startm;ppp@lemqam&we r?fmlamelf@dﬂg N2t e dNetablpron ageasement ebthes

s P B N R B SSAE HBy e

in thalN$5A Chimigen3 Protein cultures compared to the TT cultures. There were very
few blast cells / proliferating cells in the buffer control cultures. The percentage of
activated CD8+ and CD4+ T cells as assessed by CD69 expression is shown in Fig. 32.
There was a high percentage of both CD4+ and CD8+ T cells expressing CD69 in T cells
stimulated with Chimigen3 Protein-loaded DCs compared with buffer control. These
results show that the stimulation with the Chimigen3 Protein results in marked T cell

activation and proliferation that is evident even six days following the third stimulation
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conpared to the respective control DCs | oaded w t hout
antigen (buffer) in an APA. T cells were harvested six

waelagg/oafsser the third stinmulation and NS5A- speRCT/CAT006/001685

cells or EBV-specifc T cells (control) detected by
tetranmer |abeling and FFC. The percentages of negative
tetranmer | abeling (negative control) and EBV tetraner -
| abeling (positive control) CD8+ and CD4+ T cells are

cany G sl b Grimeshbroti g ¢TEV4 et

actlvdtﬁntaﬁéfe%s"ion o5k CPRPYh@EDAR T ARsthe T cells assessed
were fromthe buffer control treated wells, it would

be expected that the nunber of EBV tetraner-|labeled T

NSS/E.%LmiQi oM Pgotg i p{'eeseﬂ atl.lone[lsy 7%@7}%\! DE&ﬁdlpc%E fie 1%869§ti091f0f %§+ -

cerrs IdUBI nmearer 1 O IDWITlg i
spec1ﬁPAD8$Tdewm in F| g. 34 Loadi ng DCs wi th NS5A

i mgen(t Proten e ed in the ener f.
ool &R antiae Srefifey B (b mivlat oo o e A S e ™
Prote(nsﬁlQ pefeeMahcf T ddIB s {Eﬁfff@t@ aft ¥R AddYhifdnt Q@SA it6R ih he

h this specifici apparent in tw wells of the

contem @ﬁﬁ@@/’éo‘fviwt&@ﬁeén%w chrppined by dabgling T celfs wiban ow
NSSIgE o;tﬁﬁ’igﬁ-ﬁﬂﬁ{ &Heﬂﬁm@? Zu a{EB iPE hﬁam%e@bv@i‘eg;ﬁﬂﬁlatid three

eilnl1s a e generation of
timessypitic DEE toatled with dlffdﬁﬁAcwmmtrwamnfMﬁtA Ehimiggmé™ Erdtein and s

compgioidp teeRRewfie i BesdaRlsh 3 1Bouplaligrt 85 hid PR 1°
cells Q&fdl}a%g@d E]g(QIa? M&e@l‘iﬂrﬂtgﬁﬂéﬁdﬂ anBINBS@-spebifis Taetnor
puritired and C

t d NS3 Pr ot
EBVesperilic T 6glly (ﬁorswg)r@gqc;e%rllh%oggﬂq&tﬁr H%h fé‘arg %@’% 2 I\ITAr gf ? : 2. ty
Chﬂﬁ'}}é}c‘eﬂ{a f&fnfe n'vev&qmlaylaﬁéltdg(meg%ﬁw&ﬁ%l) and EBV

chr omat ogr aphy urif | es were anal yzed using

tetramerdlataiiag vg emgrowlpﬁ aresi t S saby @s sowrgia|Fig. ddr Qne
well %@Q %5% té%\g%&zgs eIFH shfv@ ?&J éﬁ"\/ R fep{%l ﬁl\@ t&fc’?‘xﬂéﬁﬁn the

was staine ue and Wéstern
CD8bITateH pmpuletlaﬂlev.ﬁb thedtcells ndseszed wbm(frm tl@ ;b»gffcquootroldreated

di.ff erent of th Chi. i t P i 0.
et SRS BRSNS o B e T R P L
relati@pipOwi TH geryeniah SPaDBRA kRO KbelingBoithars NBSA pentivaere

detected by anti bqdi es agal ns the ™
followggthe 8k A 1§ showpapFigif Lpaging @“{i’éﬁ %naﬁ%ﬂ Protein
resul@lih SR heratidil T deNd kidispetifidiito HRANIBA édiloBE VRSDFRITWL

was I ntact. A qualitative asséssnment of gl cosyl ation

(SEQID N 3)f iTad ngiedenpansiparof CR3+Ar eslls “ﬁth\mlg S}pf'ér ficly wag
appa%?lo{xllq%%) I;Fe%l?[%??l%@h ﬁ@%&&'e&rﬁ%g WY PSS N GPihe 3 DC

concentration wells. Thus the NS5A Chimigen3 Protein is able to induce the generation

of T cells specific to this NS5A immunodominant epitope and it is likely that T cells are
present with specificities to other NSSA epitopes.

Example 3. Results with NS3 Chimigen3 Protein
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,NS3 o € as :7 nt{;d f

After el ectrophoresis of purified protein on an 8% SDS
pol yacryl am de gel, the gel was stained using the

woracvabassur er' s prot ocol and scanned under il | RPEA/0A2G06/001685

with UV. Since purified protein is a doublet, the
difference in nolecular weight is presuned to be due
to the different |evels of glycosylation. NS3
Ch|mgen(tn) Protein binds to i mmature DCs NS3
or its ability to
#MéFe i ncubated in the
| £,
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NS3 ClisredPPRIOERAN tThE Pﬁxﬁﬁ’éﬂﬁﬁoﬂeﬁl P@arm%ougfet Q%Hﬂx@xﬂa% ' n

35 and 36 Bi ndi n the protein was not

110@?@%’? E0Kda. Botlgpepies wsmfmeé@d\mtahnmlqmgmst mwmm
1. 1P G0 RO RS R A0

Puriﬁ@'rﬂrmegE\M:(Stin@actPr otein binds very effectivel y and at

OGS Rodel bl BF bAE SR of PRl hifigsn i Fbfein
was pé'ﬂfrﬁn'hd meing the\Pas-Qid Emeraid Y00 @Rt 6briein Gl ahd Bt sta«m Rit.
etec ed af m n of incubation at 4C with a M-l of

Aﬂerg‘ @re%ﬁf @mff?étpéfrtsﬂnwa@fl 8t SIh nelyapelamidseh thegel wago
stameﬂ"uﬁng HeuRalfRhrd $3rétof tand RAWEG unlS 3 1ERIHTLGE Hith Dy,

Protein binds to specific receptors on I mmature DCs B
Since pprifigdeprofeint ip a dpptietethe diffsrernce irf malgerdart weiplgds presumed to be

L [ i Di.d:S, predicted to bind via its TBD

duetoﬁ%%%%?gk%gfggﬁégﬂl ‘on immature DCs. In addition,

due to its mannose gl ycosyl ation, NS3 Chimgen(tm

roteif, S, predicted to bind to C-type lectin

NS3€h1m1eH"f’roteP nds to ). To determne the

sp&s inhﬁrﬁigEMMeroﬂainﬁdés@mﬂfneH It iRraBil Ry 10, bindi3Bintatur0Es.

re incybated with NS3 Chimgen(tm Protein in the
Thec a%ﬂé?]e’éllﬁszedup daarrgnesnd abgsnge ofnarays cnesnietioel Ngs .

Chlmlb&}mtliﬂbt@m@&sl Wedtged n%%hﬁﬂﬂgﬂeﬁﬁ1w9§&éct&ﬁedqﬁm biBlinyl&Ed ©

ngy of isotype contr ol anti - CD3
anti-mgysd IgGbmasb YATE-Gpt. HT herperce@@@ofauells bintling ﬂBZClﬁmﬁgn:n3 1

proteif) oo is] ofy R FARE B g e A ol

determined by FFC. With NS3 Chimigen™Protein at 4-55 pg/mL, most DCs were

positive for binding, and there was a dose-dependent increase in the amount of bound
protein (Figs. 35 and 36). Binding of the protein was not much greater at 22 pg/mL
compared with 55 pg/mL indicating that the binding to immature DCs was saturable .
The high MFI of binding observed indicated that NS3 Chimigen™ Protein binds very
effectively and at high levels to immature DCs. The binding at 4°C was saturable,

indicating that it is receptor-mediated. The binding was also very rapid with bound
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Chimgen(tm Protein was detected with biotinylated
anti-6xH s mAb foll owed by SA-PECy5. |sotype control
worgg/ofmser i ne | gd@ and | g&b) did not inhibit BCTAARY6/001685

conpared with buffer control. However in conparison
with buffer control, both anti-CD32 and anti-CD206
i nhi bited binding by approxi mtely 70% and 60%
respectively (Fig. 36). The addition of both bl ocking
mAbs further inhibited NS3 Chim 1(tn) Protein
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e GURRTEE o PABLRRLHY ISR REPA S cPblrs proton
boundothesuefacxX¢fanstells, possiblyao me}aoﬂi ceI | popul ati on.

Activation s assessed b measur
To \{nvest?gatevﬁtema 1zatlson 1mm3{ure S were %mugzﬁed with the

Chimigen™ Protein at 37°C for 1 hr. The cells showed little if any surface labeling

(plasma membrane outlines) but instead showed a punctate labeling pattern often in the

vicinity of the nucleus, indicating that the Chimigen™ Protein was internalized.
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early T cell activation marker CD69, and proliferation
was nmeasured by tracking the fluorescence of CFSE
wo alvehedell cel |l s. Both CD69 expression and CFSECT/CA2006/001685

fluorescence were evaluated after 4 and 7 days of

culture with antigen-|loaded DCs. Prelimnary analysis

had indicated that the concentration of DCs and T

cells in the culture were inportant paraneters in-the
determ nation of T cell inmune response. Thus the APA

was designed such that six different T cell: DC
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T cellg @r%tlmlhatedsam@dmwnaldwo times athawing dor thérexphnsign @@mmlgenm
ProEAPESAL LA HIELLEs gl UGB by D814 yPC
exparsibnifiom &naivd D4eh pupuléhbn( Acfiyationrwhs Assesseéd By mexsutifig the

0.4: .1 th entration I 5 104
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fluoresednee o2O0FSE lBélell Txcell€)4BdtR CTbP exprexsickhd I CPSElfitbrdsbents ,
weregmngiuqt 104:1 x 104 (2: 1). T cells were added to the

afice and & dpes °5F“‘§H§ W@k&@%&?ﬁdga@m& nes. As a

C PRI nRharyahal ﬁy hadl iQflicsbd fHaf e E6R efttatibn BODTs @ BAGRGhe
to the T cel | oaded onto the PBS treated DC group.

culturegy qre\mmgtam Rﬁ‘ﬁy%et‘%ﬁ incthe d@}lﬁ@mﬁé’lnfOf dfcell framung fespamise. Jhas
the Ai’z& 'Hegl H@S‘su&@q&{?ﬁ% 8?fe£e?1€ T%Ql?lly a ucgﬁt{a%%hé 668%' ?Jess%ﬁ d

proliferation e remai ning
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The
(posnm;j cgpﬁr?q?/, o5 PBp1khe PEs ere then cultured for 8 Igr and matured by the
addition of poly IC, IL-1, IL-6, TNF-a, IFN-0, and IFN-y. After culture overnight (16 hr)

DCs from the PBS control group were washed and examined for the expression of

various mature DC markers. Both high and low concentration DCs expressed high levels

of HLA-ABC (MHC class I), HLA-DR (MHC class II), CD36, CD30, and CD83.
Autologous T cells were isolated by a negative selection procedure and labeled

with CFSE for determination of cell division. To 100 pl/well of DCs in a 96-well plate,
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cells expressed CD69 regardless of the T cell: DC

ratio. CD69 was detected in T cells cultured with the
whe@mob8roncentrati on but was barely det ect edPCTICA2006/001685

cells cultured with the | ow DC concentration (data not

shown). Conpared with buffer control, antigen

stinmulated T cells expressed a higher |evel of CD69.

NS3 Chi mi gen(tm Protein- Ioaded EKB induced a hi gher

h +
100 Jg/gf Flso?gfc%g% \yergcc[l)%ﬁiefe bg gxés ¥ wg |o %’léé“ ig\}gpﬁr 2 %

10°. Bodke gxghe)caeconbaaﬁtlomenﬁqsw m“m&@fﬁﬁé@ ckll & DE'pef AU
cul tu S, showp | The results

ratio {GiSchonS Wi 20 HAD'S da] @ D 1045w 10} (PHARLR K% < 104

(0.4: B2Fbi @E 1&%@@&%%&%5&%&14{9 x ‘é@ﬁt/@%lg * 1T t&Bb' ritio
treated with TT-1 oaded DCS under go tecta

combnagpns rer aell greres 20 ¢r102: 1 alPs (AR e bkt 10F:@ xoiof (3 Hi, sndias 10%1
< 109y ST Bed DNIDEY i SOORENA LODAIRD LS. A
a confypl ki dag3atf |cul|tme RHANe Ivgdnl s addeditel g ¢elle fdadel @Hto RS
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not yet divided. FofIOMAng 7 days ture,
analygys Panﬁ%{?wsqné@rqltf?ramﬂyéhes,re@mnmhalfaxfﬂlmeamlnne 100 u
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n an

omnng a S O ture 1Is S .
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ncentra

e R b S Bas i s b wi

the lo®ebC c8gdehty@tonqlata ANShEWRY. ESM ?%d Rith Gfer “Wafof, SlipeRd
r the recall TT response at d I'n contfast to d4

Stlmu*lﬂ?ftdeT fells expsgsseghp mg@@rrimwf 6969 ei @ammcgroitmmégﬂ a
DCs RH&%@ fa h%'épﬁéx‘&ﬁglge of C%% %‘15@91“ ?Qfg %@ﬁhl $ LHAR

enta e
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Chimigen3 Protein or TT resulted in marked CD8+ and
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activadd by N@ﬁcﬁﬁﬁﬁéenw PQ?QB 18%ded P 3h Ay PGr CAREER L Ach QD by

(results not
expression of CD69 but these T cells have not yet divided.

Following 7 days of culture, cells were harvested for analysis of activation and
proliferation. The expression of CD69 on the T cells following 7 days of culture is
shown in Fig. 37. For Chimigen3 Protein stimulated T cells, CD69 was detected at
levels over 5% in T cells cultured with the high DC concentration, but was barely

detected in T cells cultured with the low DC concentration (data not shown). Thus the
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NS3 Chim gen(tm Protein presentation by DCs results
in the generation of CD8+ and CD4+ T cells producing
wo BEivg4med TNF-a The functional inmune responseCT/OANB8/001685
Chimgen(tm) Protein was assessed by a three
stimulation ex vivo APA. Immature DCs at either 4 x
104 DCs/wel |l (high concentration) or at 2 x 104
DCs/well (I ow concentration) were | oaded with control
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Autolgéaus rT%eQQ%B? #ﬁéxﬁ&e@ tv th [ﬂ?e I;l; lléé: ?lo%?d g)c(%o A % ¢ 156 0
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little evidence of a ci ne. can 2- i pduced | FNN:
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nt buffer-1 oaded DCs produced | FN-g whereas a
In ad tl?% eextent of b{astTcells was also gssessed g

The measurement of the percentage of blast T cells in a T cell population can be

 usedasa gauge of the extent of T cell proliferation. Blast T cells are defined as those

cells possessing a higher FSC and SSC light scatter then the resting lymphocytes in the
lymphocyte gate as assessed by flow cytometry. The percentage of T cell blast in the
cultures after 14 days of culture is shown in Fig. 39. NS3 Chimigen™ Protein was
efficient at inducing T cell proliferation (blast cell production), with the 2:1 T cell:DC
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percentage of T cells cultured with vaccine
candi dat e-| oaded DCs produced IFN-g . There was no

wo ewaosisen in | FN-g producing cells with the TPCELCA006/001685
stinmulated with DCs that had been | oaded with 2.5
ng/ mL conpared with 5 Tg/ nL of NS3 Chim gen(tm
Protein. The percentage of T cells expressing IFN-g in
the CD8+ and CD4+ popul ation was quantified and is

rato rgsp wgéé? . q%rbﬂl“j‘ gb‘ef?fapﬁ?egf;w@h?gth%%zs Compared with

the 5: ﬂa'nHUll\@ta@é&uW zh'ﬂhezz PTRIIBC fhﬁlo\ﬂ%?é?w&ea makdd dffcRenkonded
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data iscshbive agthpresponseg of ¢abh grella$ theq@nmgpraab) lagard averape coétlieshree

wes R ety 51 e 1 & L?@S%%ﬁm&%%ﬁg

v respbaibe Rh@ed(d ihrkEd QifRidce helweasthe siTaind ed T EM:DCasRO With
in both CD8+ and CD4+ T cell popul ations and suggests

the highes DG qeacentation there; veas fitlowvidease oha Yageingrandidatepdured he
TFN-y MeGofde @3 6r thatacﬁ ‘éoﬁ:& %ﬁffélj ﬂ&w& thElGve é% SR ratiBR,
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percenlgHei i Dﬁ?rﬁ‘gt“ﬁ\‘iﬁw‘tﬁ ei“g%‘tﬁzé%“‘{/\gé a8 e‘fﬁ f va RN

There wae ab eéduf:(iklin inlTEN N&&omng cgﬂmvitmthelfi adle |stmnﬁlratepl avithcdD@s t h

imulation w Chim gg N(S 3
that hmﬁe@ﬂ%d%yaea 5Deéml~é§@p@ré€|wﬂh Sal mod NS3&himigenle of
ProtelgD%FisgerE&Jté O?Weﬁ§§ﬂ %lt L Qﬂﬁéf@%%@tﬂ?ﬁfo hlation

im gen t pr esentati on (
was qnasgified snd is shéren gdigrdt |T<hn pofcertmof TRFH T selbﬁpprssﬁstigi@N -

Y was %o?lg%e}'ntﬂe ‘Porhl‘ hl% s@guﬂa{e‘ﬂ)(m&)fz ér Eglﬁlﬂ of a;ag%lﬁer c()aqg%g'(l ga%ed DCs

anul ar
compa‘ec$ eshdad- lbydeelxDGIs \/Imkd\zﬂécs thdmwm alscea mgn pmemage@didﬁm+ T

ith con | buffer .th TT iv ntrol
cells iyt obanpra s BHE o ey SER RigEn A ehrkhisnf and
with RO BBt Thé pacémzfg@ of Op4bat edils MﬂrbssﬂigtIENO,g@ébscoﬂﬁparable
cells. G B and pfh expression were detec

for T ¢qlls rsa@elaredwafh ‘sa@@pﬁ Fegidaterlaaded RGs: Wﬁ&ﬁdﬂﬁhﬁ-l%fi?fi DCs.
These'é%gﬁts il ESREG L NS ¥hinfil &)™ piah %céstﬁ%ﬁﬁé@m?%p&fse in

+ T cells that expressed grB and pfh follow ng
both ¢B¥-eandsEPAtTaeil popnlationk anthsviggests that dakeaioleenle isproessed B3

thCD&]‘g ang&ém fa?g F&{&clﬁgﬂep%@ﬁ_l nduced an increase in

expression in cells conpared to
b g 42 shows the percentage of T cells that have produced TNF-a as a result of a

6 hr stimulation with antigen-loaded mature DCs. These results are similar to the IFN-y
results. The TNF-a response was about equivalent or greater for the NS3 Chimigen™
Protein compared with TT. Stimulation with TT or NS3 Chimigen™ Protein-loaded
DCs resulted in a higher percentage of CD4+ T cells expressing TNF-o compared with
CD8+ T cells. '
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control-treated DCs. These results indicated that NS3
Chi m gen(tn) Vaccine induced the expression of grB and

w@Rw7iomse@D3+ T cells. This finding indicates tPEI/CA2006/001685

vacci ne candidate is processed by the DCs in the MHC

class | pathway for the effective presentation to T

cells toresult in their differentiation fromnaive

CD8+ T cells to cytotoxic T |Iynphocytes (CTLs). NS3

Chi mgen(tm Protein presentatlon by mat ure DCs
NS3thmgmﬂM roteip pregentation by B¥Csashiltsyini the generationof C8tH Toeellsf
expreSIRitorB + Tcells Tcells were stinmulated with

ed DCs three times in an APA. After 6 d of
c UIht abidityf afl T colis ttgplbhm:ettlm' ¢ytbtsiit grahalat pmteiﬂs%rﬂ' aﬁ@bﬁﬁwas

aso SRSt SF L A RO bl R B Vi AT
(positPreQlohtr6ll, &k v &fingdndetratidi oEXBB €hfrhigBn ™™ Proif A8 upy@t | on
mar ker CD69. In addition, as a neans to estinate

maturgie M eRednGybaed pith @fltoipge'éﬂ T sellse CGrPeandpfn exnressionvere,
Vi
skl IRl B AT Al el S L AIRIREY 1

showsgithe pergentage of THRSHPE pdhsnhzagepreisechgnﬁ argitpdiol follb@-ingathrbe CD4 +

stimufaif i a8 IREE el RER NS ERRREN Prdetdpagdts

1nduc€2l)dxﬁnmdsegﬁ)§rlB fi]'ndéhﬂ’n |eﬁpressgfngﬁ ©D%g 'lCiQ@lQ gblgp%.%sd?ﬁi BuSfer ]
W t I M gen rotein oade conpare

contrgtepted e Mets e mORh A A b aeats Mrderns iaduged
exprebsiéh 6fFBVRd Yndh CDet l:e‘}lsf TR fihdin g@ﬁjdlcgﬂés%gﬁ%ﬁlglandld te

Protein stinmulated wells conpared wth buffer contro
is proggspegl bysy DCyin theiMUCalassil pashway fgnthe eéfe¢t1vg pegseratios| tb T
cols (oRERNEH s PpREELD Rof e ABE EhB L EhBa ™ ioparee
(CTLwhe startlng populatlon of T cells reactive specific
for TT woul d be expected to be higher than that of the
starting population of nave T cells specific for NS3.
NS3 Chingpenny Bﬁitdu@ ﬁre@éntdti@ﬁ b nfebrt DUsaedufts Bi 186 Béerdtion ik
|y the percentage of blast cells /
gnd (Rt bcgllser in the NS3 Chinigen(tm

PerIeﬂs %&%ﬂhﬁlz{t@&%t}%ﬂt&eﬁ ﬁﬁdé@ﬁ@é‘ﬂﬁ&a firfes! 1H§n KI?A After 6
cultures. There were very little blast cel

d of cltye |f<f1mr@g thg thied stisnlationitlee D oglisevere barvestad aod mv@stegated by
' ' n3 te€ res d

Mlow eyt ioh Py el s G0 BeBFR o ttBllled Eibiet S

expremnckefrthe a;meatl(mi markla}&DGSb |Th @dditign, tab @ ntehnsrtd estirhattl bigdol udd

d
oS3 TR o yeBront S Hecnepidee P sdpelTh B e i on
lympleegke@uedR$ igate) Bdsedor RSCREFSSOFFCladdlydis as §&ermined.

The percentage of activated CD8+ and CD4+ T cells as assessed by CD69

expression is shown in Fig. 44. There was an increased percentage of both CD4+ and
CD8+ T cells expressing CD69 in T cells stimulated with Chimigen3 Protein-loaded DCs _
compared with buffer control. There was a marked difference in the recovery of T cells
from TT and Chimigen™ Protein stimulated wells compared with buffer control (Fig.
45). TT stimulated wells gave a higher T cell recovery than vaccine candidate stimulated

wells. However the TT response is a recall response and thus the starting population of
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NS3 Chim gen(tm Protein presentation by mature DCs
i nduces the generation of NS3- specific CD8+ T cells

waeoogwalseat e t he specificity of the i mmune respOn€a2106/001685
NS3 Chim gen(tm Protein, the percentage of T cells
specific to two i munodom nant NS3 epitopes in the
context of HLA-A2 was quantitated. This was determ ned
by labeling T ceIIs with NS3 peptide/ HLA- A2 pent aners
conj u ated Nave T cells re.stimul ated. three

T cFlﬁ)Sri‘Jé%‘: Flchiﬁésfmf algald\,hetqﬁp%ﬁtqdft\éﬁg ﬁtg?‘ﬁfo'ﬂuﬁ‘e\%f“r%tﬂi‘eoﬁﬁ‘g"%
opifatiofBF MAGET CaWspEifd fir NSBNAOK XARAhARdnlP tHehlecell blasts present
respective control DCs | oaded w thout anti

in theycHwroRPRRabTY @@me@emgeeofﬂaé%stxeeékséar(%ﬁsramﬂawwehlgm@l g
NS SbffgBir Ao Rl i MRS REbied 10 T cBlfey, There were
very dittlechiast cdllalp ptqlllﬁtgatmgd:eﬂm al the buffdygofitiad wultyreo ﬁﬂtus,wﬁnﬁii&ﬁon

qf th e of the buffe rou
withBiq Ciitpigens Prosay rsafeiarartedi et o b pETEGtton st
evilléht E0& sH08iys TolleRlihg O H‘ri}c?sttlkrﬁﬂlhtﬁﬁ 3203 &11\MBlIvgre). The NS3
positive for negative tetranmer |abeéeling (data not

Chngei)' Protgint iy ghetefers| very ffpsbvasiadhsustizationgind expanpign peboth
CE@Q%%&@kMgﬁE%vgd wells it would be expected that the

tetramer |labeled T cells would be
relatively low The percentage of CD8+ T cells

gméaﬂu@mngeamlted.ln t he generatlon of T cells with

specificity to NS3 epitopes. The narked ex anS|qg of
Che o Walk{ e gpacifiithio the J@Eiune EFpRspARNES bRITBRET Rrotein

thef, #&m@ e 81 K el lsheifRf 10 106 ithA¥hddenfie RRS %?ﬁd}ﬁ@ 1n§1f19é’c9ttext of
hus the NS3 Chimgen(tm Protein was able to induce

HLhA&2 oean @nantitated. dhisas deteamispdby fabelingdl’ sedig with NS3

0) I
peBPHIOGAT AR RDLARAE VS KT REANIEL i T s
with| s lpaded evith, differagt] conekntrRixss lof B S\"A/I(Ihllmi‘g&’ﬂ’-Ml\Bdﬁml‘ﬁﬂAompared

[tiantigen ot.ei n ressi on
to REsRERe RERRT BT IRERE it Bp e RO SR A o e
har@¥{ides 6 HHR aftbr Wi Al stifniutatioh bGENS Cleparifien télior BBV $pletific T
Sf9 cells was, anal yzed by Western bl ot after

Ce%[é@qfrﬂéevereg}ete%%l?)a@w’ﬁa Ighstine patpsheed by oy cutowety;:

On@ M1 & eHr&OGHthOBurRk co¥ebl Moub testipoSiGPe foh EBVIRRAhMIabeling
Protein, the best condition for protein expression was
(pagisive taviamen inheERS o call Borudation endiaeiFsliswvere posifivedter negative

r
tetlgl'ﬁe} fab?lﬂlg (9{13 g{;ittstﬂw?)’\lg? 1h'§"1‘ %Fﬁﬁséﬁbs% »Uérg ?x%ﬁnt tm bl?ﬁé?ttght%l
treated wells it would be expected that the number of EBV tetramer labeled T cells would

be relatively low. The percentage of CD8+ T cells labeling with an NS3 pentamer
following the APA is shown in Fig. 46. Loading DCs with NS3 Chimigen™ Protein
resulted in the generation of T cells with specificity to NS3 epitopes. The marked
expansion of CD8+ T cells with this specificity was apparent in four of six wells of the
low DC concentration group. Thus the NS3 Chimigen™ Protein was able to induce the
generation of T cells specific to NS3 immunodominant epitopes and it is probable that T

cells with specificities to other NS3 epitopes were also present.
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pell et N -NTA affinity chromatography As a first step
of purification, HCV NS3- NS4B- NS5A Chi m gen(tm

woe@reiseas captured on a Ni - NTA Superfl ow3 cPCTION2006/001685

The protein, bound on N -NTA Superflow3 col um, was
anal yzed by SDS- PAGE and by Western blot. The Western
bl ot showed a dom nant band of the Chim gen(tm
Protein, however silver staining of the nitrocellul ose
menbr ane showed addi ti onal bands of non-imunoreactive
proteins. H TRap Q XL ion exchange chr omat ogr aphy The

P L(r) &l nsl, 4° ptl{ edl '.;Sg%i‘q% dag%v%a?t(%{lhllgpg’en%rro?ein

chromat ogr aphy. Protein was eluted in the flowthrough
fractlons and the fractlons eI uted at salt

A A AT AR

celby wasainalyzed btheﬁtblechﬁeu@hS-fPMiﬁ IByrmnsmmdgéﬁﬂ’t fa@ors of

nani. nmunor eacti ve re
PRI QeATbiol 25 PGl BRSSPy B SuEn e bR, e
cohdiS&i for pitein Expresksion Wak detehiinad SUMENT A€ X 5283 6qRutk dfer The
) fgg/ NS3- NS4B- NS5A-mul ti-antigen Chimgen(tm Protein
NGO uted in the first peak. Western blot and silver
staining of the fraction were perforned. The protein
IS shovvn asa dgm nant band on Si | ver - st ai ni ng, hovvever I

o d ) y , 3 H - \ ) ¢ oty A Ce
eﬁgsults of western bI ot suggest the aggregatl on of the
p“|tr|’ot ein during purification Hydrophobic interaction

NieiF & affinitychwimataprapBiseny | - 650C Toyopear| Cel | |ysate

i AR GaT ISy SPBELAHONICY RN s GPmidaty Proten was

capt@de@RAANI(NTA Z0gerfbw esluind. IRk Brdt'éiﬁl %@ﬁ@eﬂNﬂmA Superflow3
absorbed fractions. Western bl ot and silver staining

colymry, Jyas mrabs@@ql bnSDRAGHard by Western hlobotle Wesiemibintshowed a
oo AT B R L RS R e

mengtganei stlowc;eahdduianalebmdmu'rrwnemnﬁmrqabtere@rotaesuI ts with
HCV Core Chi m gen3 Protein HCV Core Chimgen(tm
Protein has been purified and characteri zed

HiTRap Q-XL ion exchange chromatography

The proteins, captured by Ni-NTA Superflow column, were further separated by
HiTrap Q XL 1 mL column chromatography. Protein was eluted in the flow-through
fractions and the fractions eluted at salt concentration between 0.4 and 0.5 M NaCl.
HCV NS3-NS4B-NS5A multi-antigen Chimigen™ Protein, bound on the column, had
less contaminant than the protein in the flow-through fractions. At least 6 non-

immunoreactive protein bands were seen by silver staining.

Superdex 200 chromatography

Proteins in the lysate were fractionated by a Superdex 200 column. The HCV
NS3-NS4B-NS5A-multi-antigen Chimigen™ Protein was eluted in the first peak.

Western blot and silver staining of the fraction were performed. The protein is shown as
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The HCV Core Chimgen3 Protein was purified by N
chel ati on chromat ography (N -NTA superfl ow) under

walewavassng conditions foll owed by cation excheeiy€A2006/001685

chromat ogr aphy (CM sepharose). Purified protein was
anal yzed on 12% SDS- PAGE gel s. The mmj or band was the
fusion protein (~ 55 KDa), the second band noticed at
28kDa is nost likely a degradation product. After
separation gon a 12% SDS- PACE gel, the purified
a dogpigant jbaad %filbfeéﬁté@mgomvm%m%wﬁ hapdieficopfagenants were also
i RO Sy e R cRlon i R e Buring
purdisationf i c- HRP conj ugat ed anti body and anti-HCV core
anti body with anti-Fab specific-HRP conjugat ed
anti body as the secondary anti body. Bound anti bodi es

Hydweplebilaheficdon thrombepiabbyomPlehgR630C Boyogear) of t he
antib es to the hl i.ndi cat at the purifjed HCV
cor Ethh soannig e BON HEHARAER S L palutmphingen™

ProR&X WhBaded!on FREAYILE500 TolyBSeal @R eITRéER BbAunkBlostitld aR@nd
was detected by all 3 antibodies, which indicated that

absprbedhfractipps.oWeptarnddeti apd gilvar shiningofith¢ fraqtienywerepexforende In
f
oA AETC ML e KOSl St g o

Westametlotrand BiBser biahig@ofehdGhitrotalelose membeanei ne was
exam ned for its ability to bind to i mature DCs. The
cells were incubated in the presence and absence of
various concentrations of HCV Core Chimgen(tm
Protein for 1hr at 40C and bi nding was detected either
by FFC or by confocal m croscopy. For FFC anal ysis,
bound HCV Core Chimgen(tm Protein was detected with
a biotinylated anti-nouse Ig@ nmAb and SA- PE-Cy5. The
per cent age of cells binding HCV Core Chim gen(tm
Protein (% ve .anmount of
pouna Pr ot pekf S NCT Col R ISR iy
Core Ch|mgen(trr) Proteln at 5-40 rrg/rrL appr oxi matel y

. . ndi ng, and there

t of bound

I |CVI M@V @Br@tﬁﬁﬂé@dﬁPr&%&t@ésgmﬁF b(gb lqinhela-{ilaﬁ chiogtd¥dphy

of bi ndi ng observed suggeste
(NifT Avisepenflew) undedenptyribg petslitions foll@weé oy m@ln;pxalmhgat

t n o
By LN B 1505 TGPl S PR
gelsm ’Hreoanjomandsvaﬁmid fusidinprokdim ¢ 0K Dajs ttatemtdddndndtived at
TC co at oat an se 19G. The pl,
287l S e ERtn AL o ok 5PRARON LA SOSRACE e,
the phefieDptbeiR Iwerd@e@roblotted to nitrocellulose membranes. Western blotting
was performed with anti-6xHis-HRP conjugated antibody, anti-Fc specific-HRP

conjugated antibody and anti-HCV core antibody with anti-Fab specific-HRP conjugated
antibody as the secondary antibody. Bound antibodies were detected by
chemiluminescence. Binding of the antibodies to the blot indicated that the purified HCV
core-TBD ha an intact N-terminus, core and TBD portions. In addition, the lower

molecular weight band was detected by all 3 antibodies, which indicated that it was a
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and the corresponding |light inmage showed that the
protein binds to the nenbrane of immture DCs after a
wdadr/omsbse at 4C. HCV Core Chinmigen(tn) ProtePCI/OAD®S/001685
to specific receptors on immture DCs By virtue of the
presence of Fc fragment, HCV Core Chim gen(tnm) Protein
is predicted to be able to bind via its TBD region to
CD32 (FcgRIl) on immture DCs. In addition, due to its
mannose gl ycosyl ati on, HCV Core imgen(tm Protein
protejnsdegived from g @iﬁé@’&leﬁVrF@rQ Ghigigeppe modesulerand avee fikaly the
resulf4tCldoRdatfdf206 (MVR). To determ ne the specificity of
bi ndirng of HCV Core Chimgen(tm Protein, immuature DCs
were incubated with HCV Core Chimgen(tm Protein in

senasm 0f, bl.ocki ng ) ecific to CD32 or
HCV, ?" '%ﬁ%%é%m ned in the presence

of HCU1qoed ChighigenTa R &S ine\RHs icR8minB&Fdr Gts bhile 8B Wikl tb Anniteke
DC r,gge‘Fhors, .and nannosyl ated BSA (nBSA) for C-type
S| £ Geps peredprudpted iha Prssencpenrd shsereeiof veaings senagpirtionpef

HOVQUS Eaimiean R 151wl 08, g R EL By PRI ik
by coafncplraiopsepny2 For R analysis boundrHCHtCot€ X himfigend™ Protein was

detec BHPR it 0 R A BB G v et ect e

ei Thegercantage dficolls biydiag 8¢ \a0bie-Chimifzen™MIGoteifY6 Positive cells)

ioti.nylate ti- CQ mAb foll owed by SAPE- 5.
and ‘8}".‘1&%/ %fP?Wg O%HH?QB/F*%&'%W%(W@BM@W geith Hg'
Core @hhiged™ (Fybtein 2085103@1BL MHppRAtiMMels100% UTehe. c%ﬁyl?vte%&giﬂ%

e binding and inhibition studi es showed t hat

1 hy ) .
for bingding, andithare,was 2 Agsemependrnt inrsensel i e Pagutes bpundrHCY (ioke

. NeS 1 " r O
P 7 P MFL PR RloBscr b By
Core phinmgen"Mdsefeindinds viernysaffeatbelly amitat highllevelsato ihfahkuge DEvel s

| A CaRh; el l.s Ths functional .i nmune
r cr;rshponsf1 ¢ g 0 }%tf%: r(ghl i ggﬁ’{?waﬁ%ﬁlgﬁl Hoifsonfecab s sed
micrdsyopmas wiello Thabindig vk dsected vitha FISS aysjugdted1@dati ifi-fG8se

- 166 B nReel O B 1 Sre i e mytieeicdipaorsmece

and tief corfe8ponaing light iflagesHolwll 12k e Prdtein URRA &k WAlHrR off

. the DCs. they were incubated with autol ogous T cells.
immaturg DGs aftgrp | i{"d?}‘l%a?é“é%al uated by detection of the
intracellular levels of the Thl cytokine IFN-g. The

CD3 and CD8 %henotype of the cells was al so determ ned
HCV§Kpr migen™ Protein binds to specific receptors on immature DCs

By virtue of the presence of Fc fragment, HCV Core Chimigen™ Protein is
predicted to be able to bind via its TBD region to CD32 (FcyRII) on immature DCs. In
addition, due to its mannose glycosylation, HCV Core Chimigen™ Protein is also
predicted to bind to C-type lectin receptors such as CD206 (MMR). To determine the
specificity of binding of HCV Core Chimigen™ Protein, immature DCs were incubated
with HCV Core Chimigen™ Protein in the presence of blocking mAbs specific to CD32
or CD206. The binding was also examined in the presence of competing ligands, murine
IgG Fc fragments for Fey receptors, and mannosylated BSA (mBSA) for C-type lectin

receptors.
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Figs. 49A and B show the percentage of CD8+ and CD4+ T
cells, respectively, that express IFN-g 12 hr

w0 odo7ovisey the third stimulation with anti gen-POEGa2D06/001685
mat ure DCs. Tetanus toxoid was used as the positive
control for effective antigen presentation. HCV Core
Chim gen(tn) Protein-loaded DCs i nduced a marked
increase in IFN-g expression in CD8+ T cells conpared
to the ng antigen control. There was an increase in

t Hemakye RCsivesie weubated with RBS faifiepaontrpl)cmntinglgGifcat i on
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Protei n ese re I Ca
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t rot n resentatlon mat ur e
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response to HCV core, the percentage of
HC V(e Chinigend™ aRyoteimhsmod onF ovanceptacssuch aeCEQR amb@-type ledtim

A BT s quantitated. This was achei ved
recep%}gl% %fleir?ébu%ﬁjlg 4igz'awith an HCV core peptide/ HLAB7

tetraner conjugated to PE In addition, T cells were

IFN- Webélsﬂi(ﬁ]b&# a[ttcpqmtre;eng ations of HCV Core Chim gen(t m
conpared to the respective control DCs

5)
RSP B R FTEES (N Geat P EenBN Breieineyes seseed
by exm anEg&ﬁH:&ntﬁﬁ&? asdRsY %ﬁﬁ%réD@@%r@B&cﬁ:ﬁs 15161’15 Sp{b{lgerby

stinmulation and HCV core-specific T cell etec
contrpllg¥igl teianuy toreifl (Fsitive Thriral wor viryieg somaﬂratiéﬁ@ﬂldCVﬂane

Chlrri %ag‘éﬁrotéxp h@W@QﬁB&f fg ldCSs he n¥ va%t %‘}b\mcg I}lvcl)tvve Hto‘JJ‘ogous
T CGISrrﬂ] dellifmetioawes c\mluatad bgfaie&zcﬁm sfaheintraceiular e@elf of thk Th1
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eytol TSRS GRS it (Eonenp e L BRRUISAER o HelebBinpLburEG
Figs. @A @hd Bbsyow eicpepitagt 6f CD8+and CDat Y. cefé |res@H@ivilaﬂlhp ns,
aﬁ@\g E‘Eﬁl lcat [ o}?ﬁ]h and patents nenti oned in

exXpreshoveY %% PW‘a{‘tgut third stimulatipn, with é’aﬁqsarl%dé@ H@f}lre DCS
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cDsd Eggﬂst J%ﬁ)pﬁféﬁ & th@rﬁg aﬁ@éé'n ctonﬁ%l Hi]e%e 1tn|01%gse 1r'?‘|the expx%ssmn
of IFN-y in the CD4+ T cell population upon stimulation with HCV Core Chimigen™

Protein-loaded DCs. These results indicate that HCV Core Chimigen™ Protein induces
an IFN-y response in both CD8+ and CD4+ T cell populations and suggests that the
molecule is processed by the DCs in both the MHC class I and class II pathways.

HCV Core Chimigen™ Protein presentation by mature DCs induces the generation of
HCYV Core-specific CD8+ T cells
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i nventi on has been described in connection with
specific preferred enbodi nents, it should be

wapaensisepd t hat the i nventi on as cl ai ned shoubdr/aatookeo168s

unduly limted to such specific enbodi nents. | ndeed,
various nodifications of the described nodes for
carrying out the invention which are obvious to those
skilled in the art are intended to be within the scope
.40.:.Cl oAl ; thl.
chp bl i By PRI reebrt (Y MEN 5o I peffantasc
of T calbsi sleaifié toemi immambdgsinant dHQY ceicrpitene in thewostextead fHAS87

donpi dat et. bi ndin ongai n in the.i e
was oysgB i & Mrofhs bty by BEes £ ETRom B HCT ks poide A"
B7 tetpitbr thifudatddde PED iR dddigor] ArRiloweRNibeledasthaD4aakd ODEY
fragnent. 2. The chineric antigen of claim1l1, wherein
specific Ehtibpdy fragnent is xenotypic antibody fragment.
fﬁg%r&%{?ﬁ e QAL SERuIRed Blrdd fihds Wiih BIC3idRI&a wither ei n

meric antigen elicits a hurmoral imune
different sgreasteations ofHlCV|Gore Chimigen™ @sgfeinged campasediiotthe

hunor al ;i n esponse,. and [ 4
e Rl DETAOA SARSATE A S| Rl Y, 7 o
were [farvested 5aiaps iftee tiedthite stitulativn SdHEV caretspedficlh celisndetmeed

response,. .a Th2 imrupe res or .bath.a | an
by v ABRRGHE HCoe B Smensiarll EFG Agve is S i of
cells iRbaid8 with DCs IoWRVAHTHEWEC dra DURBigET B IPRSSER shéwea driall
) vivo i mune response. 6. The chineric antigen of any
increag¢ indhe¢erg teframenposiiiyerleteist he i mmune response donain
conprises nore than one protein. 7. The chineric
antigen of any of clains 1-6, wherein the immune
r FapdindeswioofllS. Bowpidngkesppivetiar Ne90& 26 ffHningeding all

ortions of o or.nore.proteins selected fromthe
A“*""SP‘H{BSp ‘%‘8&"5}’%?{1‘3&8“8%“@ rﬁﬁfn@% }nelts(ef?lie&'[) protein, a HCV
Core (1-177) protein, a HCV p7 protein, a HCV H
protein, a HCV E2 pr.otein, HCV El1-E2 protein, a HCV
| b EaLions, Patepmgk@ale% .aa‘? B3tEpts Qﬁ%‘l%e&whméw

speciffafbiEhre heRin thB&péatcd®y iréfeRnéd. YRR R médcationErdl viliatlons
wherein the target binding domain is capabl e of

7, )
of thejsiespaibpdymethod and pistegedf the g)g/éqxﬁqnﬁ’gillé)é APParoRbEy those skilled in
the art without departing from the scope and spirit of the invention. Although the

invention has been described in connection with specific preferred embodiments, it
should be understood that the invention as claimed should not be unduly limited to such
specific embodiments. Indeed, various modifications of the described modes for carrying
out the invention which are obvious to those skilled in the art are intended to be within

the scope of the following claims.
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9. The chineric antigen of any of clains 2 - 8,
wherein the anti body fragnment is a Fc fragnent. 10. The
wa@ koonmesise1 ant i gen of any of clainms 1 - 9, furtP@r/CA2006/001685
conprising one or nore of a 6xHi s tag, a protease
cl eavage site, and a linker for |inking the imune
response domain and the target binding domain. 11. The
chinmeric antigen of claim 10, wherein the linker is
sel ected fromthe group consisting of |eucine zippers,
WHARIStIGCIABMERISt 0 avi din, and a coval ent peptide
i nkage. 12. The chinmeric antigen of any of clains
IaLlhi ' ikt ' | sBidEhMR@RYnBE&-
1. 1%\]&1%%‘43%%?%% iR 1@@@%5&%}{&6, sRid k

ric antigen of any of clainms 1-12,
compritieg @ imnyune responssrdomanrand gdargetdindimsdnreain Wheesiy thet ed.
. 14. The c¢hineric anti . f gl ai - . g
immuil e b ko b AR TR\ Dane R rglcbinaing
domainompeigds@huhiivbdydmpmenthai n fragment. 15. The chineric

antigen of claim14, wherein the inmmunogl obulin heavy

2 R SRR PO PSSR 9 s i

antibddya@ghtobul i n heavy chain fragnent conprises all or a
part of an antibody fragnment selected fromthe group

consisting of the CH | , .the hinge regjon,.th .

5. e FhmeRn anash CLHETb AR 2 heRein BERBISE BT AZFI

humofH! irAMbh&RSpdnSe, At eMilhr ifRAunR r&HERYe] 3t Bofl humdritGmidginbod
conprising admnistering to the antigen presenting

respopsg|and g celllarammuing {spese of any of clains 1 - 16. 18.
The nethod of claim 17, wherein the antigen presenting

4. Cqhk chitaeic dREPLNIOE by S&Ydims 193, AnaBhRI HheACtital LIRGts a
an antigen presenting cell, the method conpri sing

Th1 imomng easpenge.taeh2mmiuge resperss onboth @ Thd [apd @iTh immyng ner i ¢

ramo%%tigen of any of clains 1 - 16. 20. The method of
claim 19, wherein the contacting takes place ex vivo.
21. The nethod of claim 19, wherein the contacting

5.t dbeshigiesic @stigen of ayofxtaim¥ e 4nwheren the imyhuneresponse is an in

. Wherein the contacting takes place in a human. 23. The

vivo YRS E°8P™ €1 ai ns 2 1 or 22, wherein the nethod
conprises admnistering to a subject a conposition

6. cdiprchimenig aatigeniofeny of daitisder$, whereinghennimungrrdspahsar ei n

domatmh(?orr?prx]ltslegx%greQﬂae}xso%rétplroqgn.c ell is in the subject.
7. The chimeric antigen of any of claims 1-6, wherein the immune response domain

comprises one or more immunogenic portions of one or more proteins selected from the
group consisting of a HCV Core (1-191) protein, a HCV Core (1-177) protein, a HCV p7
protein, a HCV E1 protein, a HCV E2 protein, a HCV E1-E2 protein, a HCV NS3
protein, a HCV NS4B protein, and a HCV NS5A protein.

8.  The chimeric antigen of any of claims 1 - 7, wherein the target binding domain is

capable of binding to an antigen presenting cell (APC).

9. The chimeric antigen of any of claims 2 - 8, wherein the antibody fragment is a Fc

fragment.
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24. The nethod of any of clains 20 - 23, wherein the

contacting results in a hunoral imune response, a
w@eioz®e1 | nmune response, or both a hunoral i|PEMO&2006/001685

response and a cellul ar i mmune response. 25. The

met hod of claim 24 wherein the cellular imune

response is one or nore of a Thl response, a Th2

response, and a CTL response. 26 The nethod of any of

clai 23 - .25 erein.th ject has,. or is |like

10. 75 fiméie gpien ol 51T sl o o erBRtnd ne it sars S o

6xHis@dg, & padteis@BleavaBesitd, Bnd HEnkef 101 Miaking €Rd ialhie ¢&POhseidomains
an acute_ infection. 28. The nethod of claim 26,

and thg target bindingdomaiine-t r eat abl e condition is a chronic
infection. 29. The nethod of claim 28, wherein the

11. P*Fﬁ@éﬁiﬁleﬂi@&ﬁigkh Bficthisn B0, GMERTH the NBRA deleRted R0 Ak group
infection. 30. The nethod of any of clains 26 - 59,

consisiiag phlepciphappermbintinthonnd tervidin 9hd p cohent peptidp dplkaget i s
Cviral infection and the i nmune response domain

12. CORPEHiIRESc fMifge bf AR GT cBitht 981 WwhdPQh Eﬂe@ﬁﬁn&{c dnfigers
nore proteins selected fromthe group consisting of a

glycosylatedcor e (1-191) protein, a HCV Core (1-177) protein,
a HCV El protein, a HCV E2 protein, a HCV E1l-E2

Y iferi : f .
3. R SliferCarltetn Ha LB LR et B b1 o
mannese\glysbsytdted.ns 23 - 30, wherein the subject is
vacci nated against a viral infection.32. The nmethod of
a . ¢l - , e :
14. b Pl bt e oy el iET 18 bRTRiR R oy rnemet o,
compi3®s ail memmighablio henlyaham fdgihentr 32, wherein the
subject is therapeutically vaccinated agai nst an
15, Cthe Uil hliflen LFUSE! 10 hmerth e TRENRG Al HAN RS 2
chi'eri ¢ anti=gen conpri’si ng: te.'a)l provﬁ ing a
fragmemtecompriggailsapeaegien.cel | , the m croorgani smor cell
conprising a polynucl eotide that encodes a chineric

6 e SRR R it B 080 |

fragment comprises all or a part of an antibody fragment selected from the group

consisting of the Cy1, the hinge region, the Cy2 domain, and the Cy3 domain.

17. A method of delivering an antigen to an antigen presenting cell, the method
comprising administering to the antigen presenting cell a chimeric antigen of any of

claims 1 - 16.
18.  The method of claim 17, wherein the antigen presenting cell is a dendritic cell.

19. A method of activating an antigen presenting cell, the method comprising

contacting the antigen presenting cell with a chimeric antigen of any of claims 1 - 16.
20.  The method of claim 19, wherein the contacting takes place ex vivo.

21.  The method of claim 19, wherein the contacting takes places in vivo.
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antigen is expressed. 35. The nethod of claim 34,
wherein the mcroorganismor cell is a eukaryotic
wore@roesgani smor cell. 36. The nethod of cl ai PGI/BA2006/001685
35, wherein the cell is a yeast cell, a plant cell or
an insect cell. 37. The nmethod of any of clains 34 -
36, wherein the chineric antigen is
posttransl ationally nodified to conprise
g%¥eaaﬁlatlon 38. The nmethod of any of clainms 34 -
e mptbpdoirlaimelg P'Ylhﬁ@}ﬂ the gontacing takes dplace ir a human.
posttranslationally nodified to conprise a nmannose
23.  OTHEASKbAbE @iims 9 or AP HERIR HR A HRRT QRFHRIYEs HnAniStBH A aC
antigen, said polynucleotlde conprising a first
subjecha Fgmprsitiontcoaipripiog e ichimesis apigongf slgim Anapdevheeip s gatigen
ond pol ynucl eoti de portion encoding a
pnmm?ﬂ?@&?mgﬁﬁﬁ ggﬁonain wherein the target binding
donaln conprises an anti body fragment. 40. The
24. p’ﬁhtymatbbé of anyeof ofairg$ 20 12 B Whewginethe contadtiag agsulthimdyhumoral

T R e e

cellulfp@myuie tedpdnisele conpri ses a nucl eoti de sequence
sel ect ed fron1the group consisting of the nucl eotide

nd 41-51,42. The

5. oARSRAER oo 21 M are taur e onug1E i o s O &
Thi r@3pénsBUCTIO0eigdase; BEDIETLaespbhster i ¢ antigen that is at
| east 90% identical to an entire amno acid sequence

26 o Shenbedo E%t@ araFaRe AP AE et E St i a5y 35 hive,

;mlmﬂﬁﬁbﬁwmgﬂ@&h@ﬁhhde of any of clains 39-42, wherein the
pol ynucl eoti de sel ectively hybridi zes under stringent

condi tions to a_ polynucleqgtide having a nucl eotide
27 sdBrmnthed sbrlaim 24 vhern thﬁémgwaeﬁe%tﬂ ditpg i gn acute
lnfectﬁ,gcleotlde sequences set forth in SEQ I D NGCs: 39 and
-51. 44. Avector conpr|3|ng t he pol ynucl eoti de of
of clains 39 - . 45. The vector of claim44,
28. \M"{ ﬁ; giethod ﬁéclw %d&e&w thgdmmamesfrestatle gonditigadga chyonic

infectioh@nscri ptional regulatory el ement (TRE).

22.

29.  The method of claim 28, wherein the chronic infection is a chronic hepatitis C

viral infection.

30.  The method of any of claims 26 - 29, wherein the immune-treatable condition is a
hepatitis C viral infection and the immune response domain comprises one or more
antigenic portions of one or more proteins selected from the group consisting of a HCV
Core (1-191) protein, a HCV Core (1-177) protein, a HCV E1 protein, a HCV E2 protein,
a HCV E1-E2 protein, a HCV P7 protein, a HCV NS3 protein, a HCV NS4B protein, and
a HCV NSS5A protein.

31.  The method of any of claims 23 - 30, wherein the subject is vaccinated against a

viral infection.
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46. A mcroorganismor cell conprising the
pol ynucl eoti de of any of clains 39 - 43. 47. An
wa@earossenf manuf acture conprising a chineric BEL/CY2006/001685
of any of clains 1 -16 and instructions for
adm nistering the chinmeric antigen to a subject in
need thereof. 48. Apharmaceuti-cal conposition
conprising a chineric antigen of any of clains 1 - 16
and a pharmaceutically acceptabl e excipient. 49.
32. Aﬂmm@tg%vf By glaimg? B Thivhereinthe sitiegbis peepiylactsally.:
vmwh&ékagﬁﬁxhqhggnﬁm&hgroorganl§n}or a cell, the
m croorgani smor cell conprising a polynucl eotide that

encodes a target binding domain-|inker nolecule, .
33.  whks method pEclaimsgadtor B2 rivhiengin thsrpubiactis trapeutispibt vAceinated

. -] . bi ndi ng domai n bound to a Iinker
zgmn#é#%%%ﬁgsngykﬁ%gﬁ¥uring sai d m croorgani smor cell

under conditions whereby the target binding
34.  dAmeitiod df ipkatucimg lasbinerici agtigeooepsisidg: and (c)

cont.acti ng. the tarqget bi,ndi ng._domai-n-1 i nker . le
@R s ioarenEe e iRk et Rl bl ShonTRNFE Y,

apdlomucicdridé that &icodisnghikierichatipémat to the inmmune
(b)ri&ﬁti%ggg g‘aigi ?nrlrg'locr)]r’gaxgipr& 01b é:eqldllmr&gr go%allflilogsl vrs]/geré:bny t%e cc:}t}lmrcrag(r: 'C

antigen is expressed.

35.  The method of claim 34, wherein the microorganism or cell is a eukaryotic

microorganism or cell.

36. The method of claims 34 or 35, wherein the cell is a yeast cell, a plant cell or an

insect cell.

37.  The method of any of claims 34 - 36, wherein the chimeric antigen is post-

translationally modified to comprise glycosylation.

38.  The method of any of claims 34 - 37, wherein the chimeric antigen is post-

translationally modified to comprise a mannose glycosylation.

39.  Apolynucleotide encoding a chimeric antigen, said polynucleotide comprising a
first polynucleotide portion encoding an immune response domain and a second
polynucleotide portion encoding a target binding domain, wherein the target binding

domain comprises an antibody fragment.

40.  The polynucleotide of claim 39, wherein the antibody fragment is a xenotypic
antibody fragment.

41.  The polynucleotide of any of claims 39 - 40, wherein the polynucleotide
comprises a nucleotide sequence selected from the group consisting of the nucleotide

sequences set forth in SEQ ID NOs:39 and 41-51.
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42.  The polynucleotide of any of claims 39-41, wherein the pqunucleotide encodes a
chimeric antigen that is at least 90% identical to an entire amino acid sequence selected
from the group consisting of the amino acid sequences set forth in SEQ ID NOs:40 and
52-62.

43.  The polynucleotide of any of claims 39-42, wherein the polynucleotide selectively
hybridizes under stringent conditions to a polynucleotide having a nucleotide sequence
selected from the group consisting of nucleotide sequences set forth in SEQ ID NOs:39
and 41-51.

44.  "Avector comprising the polynucleotide of any of claims 39 - 43.

45.  The vector of claim 44, wherein the polynucleotide is operably linked to a

transcriptional regulatory element (TRE).
46. A microorganism or cell comprising the polynucleotide of any of claims 39 - 43.

47.  An article of manufacture comprising a chimeric antigen of any of claims 1 -16

and instructions for administering the chimeric antigen to a subject in need thereof.

48.  Apharmaceutical composition comprising a chimeric antigen of any of claims 1 -

16 and a pharmaceutically acceptable excipient.

49.  Amethod of producing a chimeric antigen comprising:

(a) providing a microorganism or a cell, the microorganism or cell comprising a
polynucleotide that encodes a target binding domain-linker molecule, wherein the
target-binding domain-linker molecule comprises a target binding domain bound
to a linker molecule;

(b) culturing said microorganism or cell under conditions whereby the target binding
domain-linker molecule is expressed; and

(c) contacting the target binding domain-linker molecule and an immune response
domain under conditions that allow for the binding of the linker to the immune

response domain, the binding resulting in a chimeric antigen.
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