VACCI NE COMPOSI TI ONS COVPRI SI NG AN | NTERLEUKI N AND
SAPONI N ADJUVANT SYSTEM The invention relates a

w@omwbiosmEs4 on therapy that finds utility in thePCT/EP2004/011620

treatnment or prophyl axis of i nfectious diseases,
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preventing the progression of early stages tumours towards more malignant and

metastatic lesions. Chemotherapy does often not completely eliminate these cells,

which then remain as a source for recurrent disease.

TH-1 type cytokines, e.g., IFN-y, TNFa, IL-2, IL-12, IL-18, etc, tend to favor the
induction of cell mediated immune responses to an administered antigen. In contrast,
high levels of Th2-type cytokines (e.g., IL-4, IL-5, IL-6 and IL-10) tend to favor the
induction of humoral immune responses. Interleukin-18 (IL-18), also known as
interferon-gamma (IFNg) inducing factor, has been described as an pleotropic cytokine

with immunomodulatory effects that stimulates patient's own immune system against
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i nterferon-gamma (I FNg) inducing factor, has been
descri bed as an pleotropic cytokine with

wo povsfoameBelul at ory effects that stinul ates pati RCIE/EB200%011620

i mmune system agai nstdi sease (e.g., cancer). IL-18 is

xpressed early {n,the inmune response, and act
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are steroid or triterpene glycosides w dely

distributed in the plant and marine ani mal ki ngdons.

Saponiny arataughbire d_aceifle-Dubaisndyt eod Véagrer Hal1096.0Ageview of the
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Ul RS e, B Gl SIS 2 oo 200
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c tk rﬁ%{ e ) &-{? ' : , ,

BT, 5o TERRE ool B BT gt sobtons in e
which foam on shaking, and for precipitating cholesterol. When saponins are near cell
membranes they create pore-like structures in the membrane which cause the
membrane to burst. Haemolysis of erythrocytes is an example of this phenomenon,

which is a property of certain, but not all, saponins.
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which is a property of certain, but not all,
saponi ns. Saponi ns are known as adjuvants in vaccines

wo 200583%8£m ¢ admi ni strati on. The adj uvant andPCT/EP2004/011620

haenol ytic activity of individual saponins has been
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Bhi Ao @@ggTaa ura;h@@é eéféregdd;sumalglé gé@bf QSEI(aBnbm‘rhualoonﬂmSactlon of
Is fur r .descr.i bed, i n Kensi al,. .
Bl WhiEh 26,50, 8IPBLRIT GOV Gor S8 erle WCtias  dlsedfiQRd s further
aés&ésga n&!;iggﬂpbbl;@lo(@aﬁ IeJ qmnﬁlmblld@gfa)d nuG, 481e437)s cCdantsimations of
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ﬁaluvm&@étaﬁwzazgmﬁany\@aeﬁfntb?tzuuAQda;arasmmndamtsowmla;m gescnbed
e se c vacci nation studies include
th 2%&H§$7 c@&gﬁﬁ%fﬁgglplant speci es such as
Gypsophil a and Saponarla (Bonford et al., Vaccine,
9):572-57 i.ns re al so. kpown, t.0
DD <R0a"S Mhie R epnairar 6 3 dRBi R el BubRsidine those
h@N\fédnfﬁctm \withidh piitispbties sushcas sypﬁbhdhhaé ahd cﬂa@bnian‘a g?fomford et al.,
r A saponin has previously been
18%§g§2%ﬁ§ g%%%ct on the induction of an inmmne

response when antigen is admnistered intranasally

G zur arson et Resear c

PRURS 35 AP QRdP B eSS0 i Rkt bRieg Gne studies.
sihppese (Mvethaitrayadblabuccesain the |tht|oblo®hmm11886esponses Quil-A
414- 20 and npbel
3090 s eyl EBonsb BB ASAET ) SCEF! TAPSAPHSTY kg mmune
b@@ans@wﬁem Bntigdn amﬁm.smrwdtramﬁsraaylarslauravamcem 1994. Vaccine
ormul a hi bi t ed ant actiyi
FRERR o2 SRS RlhenarBE Fave 359 s Rty iy uccess
ﬂﬂdhé?@jnaéihlae Camymidrogyl, 1986, 32(5):414-20; Chavali and Campbell,
Immunobiology, 174(3):347-59). ISCOMs comprising Quil A saponin have been used
in intragastric and intranasal vaccine formulations and exhibited adjuvant activity (Mcl
Mowat et al., 1991, Immunology, 72, 317-322; Mcl Mowat and Donachie, Immunology
Today, 12, 383-385). QS21, the non-toxic fraction of Quil A, has also been described
as an oral or intranasal adjuvant (Sumino et al., J.Virol., 1998, 72(6):4931-9; WO
98/56415).
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Today, 12, 383-385). @S21, the non-toxic fraction of
Quil A, has also been described as an oral or

wo pdosasmmsal adj uvant (Sumino et al., J.Virol.,PARRB2004/011620

72(6):4931-9; WD 98/56415). The present invention

relates to the surprising finding that conbi ned

adm ni stration of aTH—lctokn uc s IL-1 nd.of ..
She prasaniogentien celaissde fheoﬂyferdﬁﬁﬁ n‘sﬂ%mb'f’aéﬁg@%ﬁ?“°” of
§ AR FYtokHel¥ @t asUchs amd dildn mhud\og@ntcedorh;ﬁbsn@ﬁ <2>1nprtsmg an
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Qh@%&%ﬁ‘es B idifdient aamd werl &ﬁé@tddcpmbwbﬂsmr wbesmasteef infectious
é . €. cancers), autoi mune seases _and re

9RoT GBI Do COFRINF SPRRty Jie | fencers). autommune

HidBhd¥istdndtrelafy €drohs, Qindhsl panicalany effectiek lirs inhibiting the growth of
express a t unour - associ ﬁ ant | Ela%d St.at enent of the
d

FW%%P?W“Q%‘@&P@HWT%?S@ BTaUassg 298 et hod f or
eliciting an enhanced i nmune response to an antigen in
a patient, conprising adninistering to the patient a

§Eﬁ‘%m§HH°fetthéEY‘?'\}|é’"arrount of i) an immunogenic

conposition, in particular a vaCC|ne conpr|5|ng an

antigen or inmuno icd at i v

Secnstinal dheravm A viagh 7 mesiot Yot qicad A5 e yne response to

Bh eAGGerV éfp@gérﬁnborﬂbnsﬂrag’ bdthhls&éreigetofthe rpaaemiteheafe and effective

enmbodi he i nvention gr oVi
ng')t?ﬂa

PEAURS ERYERF GrPRONIAR T ReFHahA FeRhe. Somprising an

biderdbrmighrhurRabhio glepvativesthelebi ahed $aponin sdjyant,nadyii) an IL-18

bl op o PPeribRS e Tolarii BB o rgpoer @RBBdimen, the

AelahtinS prewideg fbroa trh@h@dﬂfdwemﬂud:lﬂg mt&eée‘t{dmy ebh carmaf i a patient,
and effective armu

an |L-18 e de.or
Bl Gertng PuSEREbIsey Aol (RS EMelh Bid Fitatic tumours)
brprevestey ﬁorﬁQﬁﬂ@@'I ret@fences, s3d hiethddacoraprisirecadreainistering to the
ri.sing.a tu SSOCI ant i
evany df inped HeREb e sata s %Le& Y 34 Bhsho) a%ﬁggpolypeptlde or
E@E&Weriﬁgf{rlserﬁ bEvérlanﬂ.ﬁ\gmdf ype iy al ansnogelmu:radmmdsmoa in particular
uman | L- 0 e or oge
GAPEARE: S0P 2 TaHb A oLAL OB, TR T plve thereof
btddl”a%épmrsadjluaérﬁd antigen. n still another enbodi nent
the saponin is a non-toxic fraction of Quil A for

exanpl e Q5-17 or S-21. n one exanple, the saponin is

53de erABE@AMENT) gieyu_ ignpalypeptdediedi merrie ot diBurnan &Rt 8 polypeptlde or
relates to_a

apERQaenie ga%'a? e?ft vaqa%ﬁfuea?ﬁgﬂglaagﬁasev odeen? thé' antigen is a
mlﬁmﬁsatsédiﬁlaté@eﬁhtlgeﬂmlur§|II(@Tdtmremlbadimemtsthenshponm is a non-toxic

Tt B A YRR BP0 A% S B R g sqporin s 52t
lndegrdingBT i 6nd @ribpdirmnt,-the nmlehtiore Fdlatesng acaetioddorjeducing the
severity of a cancer in a patient, including treating pre-established tumours (primary
tumours and metastatic tumours) or preventing from cancer recurrences, particularly
carcinoma of the breast, lung (particularly non - small cell lung carcinoma),
melanoma, colorectal, ovarian, prostate, bladder, head and neck squamous
carcinoma, gastric and other Gl (gastrointestinal), in particular oesophagus cancer,

said method comprising administering to the mammal i) an immunogenic composition,
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nmel anoma, col orectal, ovarian, prostate, bladder, head
and neck squanpus carci noma, gastric and other d

W@ gastoswBnt estinal ), in particul ar oesophagus BE@NER2004/011620

said nmethod conprising admnistering to the mammal i)

an i nmunogeni c. conposi t.i.on, | articular a vacci :
KoRpiFdeng weccifsourometny 4 Muissasitey arigeiN g dmmunogenic
derivatiod ith@ebdhaideQs-24nand)B- 1218 palydeptide drlbide8tive fragment or variant
@}%Ié/ epti de or bioactive fragnment or variant thereof.

& Cgr esent invention also relates to a conbi ned
preparation conprising as active ingredients the

| | owi ng.indj vi dual . ) N _
30 SRR B, A e POEPBTE kB BB bl] Somepng e actve
mgeediehts @ folowing dretiiduat comppsnenit {1 camil-1 8 polypeptide or bioactive

' d. [ dj i [ i [ S.
B i RO D Bt ST S o
antigenhandy b cyaipphiaxadjuvant]/tbe dctieatngestiends beimbefot it simultaneous,

di seases, cancer, | udj [ . .
ST ey sca Lo BEIP SR THEl LABRHER of ffeguoys ciseases.
camudir tincading primagy tembadsi arerhetakiatic immuwgenit@mmune diseases and

C siti.on_ within_t ' i aj "
PBR e BRnt” I elle o ST SiMBhT % BhERREAE RofiBRkFuT Sitin the
tbrabiged prepaationicentains arhaddimnel ioimur@BtinvAant chremical selected from
L,mmunost i nul at ory, Ql i u i de, . L i . :
THROB STl nBlebBRTLShARYL iy BB Atorny ligonucieotide,
alumikit@rhyenxids, alunoniuen phmsphatat iooopheirolt and en oitinm water emulsion
the sai,d adjuvants. F L1 ddi ti "
S A0k e PSP A, st
adjavare Insdyezk arsjpeotndshimulataryg eligonuoleetide. on al so provi des
a pharmaceutical kit conprising as active ingredients
the follow ng individual conponents: (1) an IL-18
roh yedatpt iadpe ab thebpreserttinvenfiorag)se ptovidies agrhiaemacetutieal dd fcomprising
and (2). an i i it i, si .
R0l RBIERM SRRl ARG LA popeptce o
dmpotiierfrayant anvariant ¢heaedfiand (Rnam axtinemigentwetamgpdsion tchmprising
si mul..t aneou S .ate .ol se ' se f .
S PRSP P ERRNE LEuHua Bl 8eRf, ABany e sove
cwnaxtients beiop doh thg sprniltaaegus, separate arsgqoentistise far the prophylaxis

tu r t Q-1 n [Ssea The i i
PHBharearEPs Bt PetiERe "Gt 38" Eoorn MR B DR umgurs anc
oretdutatmatimeersf amawntimowne diseases. t her eof and (2) an

I mmunogeni ¢ conposition conprising an antigen or

i mmunogeni ¢ derivative thereof and a saponi n adjuvant,

iThe tiheentian Ufielodruretates ta thediseaofe(tt) dronl-48 hpadypeptide or bioactive

rotective_i. S . ' t er i .
S BL S DLV T 8 HRLBLOTG ARAIBE ohfing on
patigenndr immaabgerat deriaties theveof ant arsapboit lrditwanpioinethe snanufacture
of a medicament for achieving a protective immune response or reducing the severity
of a disease in a patient, by administering to said patient a safe and effective amount

both components.

The present invention further relates to processes for making such immunogenic

compositions, to the use of such compositions for the prevention and/or the treatment
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The present invention further relates to processes for
meki ng such i nmunogeni ¢ conpositions, to the use of

WG amh/08weposi tions for the prevention and/ or tPEI/EP2004/011620

treat ment of di seases, in particular cancer, and to the

YoGisQses Uﬁ*baﬁ@éﬂ?é?sdatnb&n%nﬁ Qo ithd1uBé Tof s0en Gérﬁ)ﬂééitldﬁs to inhibit the

tunours or cancerous cells in manmal s, including
orowine, tU'D@t"équ@é”‘EPé@l&"Feﬂﬁ inomammaie THARIAUPINS: pr esent
i nvention, the saponin adjuvant within the immunogenic
conposition is a non-toxic fraction of Quil A for
exanple QS 17 or S 21, for exanple QS-21. The antigen

?@%ugad@gcﬁ‘mdrgen derived froman infectious organism
or exanple a tunour-associated antigen or inmunogenic

derivative or derivative thereof. n one enbodi nent,

tr)wh@neT%rﬂﬂ ny%@kérEéiaritSmféHF meh@rsabuﬂﬁfhd]dva&tSWQIﬁm the immunogenic
i oactive fragnment thereo

RUTRRSLION| iHA PRRION. rﬁ%t&?ﬂfé%t‘\ g&iﬁéwr"@gﬁ] 99.0.5 Q5;1, for example

HRMIC TN affigeANinaP B SRestiges RAlEDadyh adniffesByuserganism, for
potent in inducing or enhancj n hunor a

example grtummoplége}g@rqgggn elb QSH'SIJQ{)V%{Q&% dgrivajive thereof.

W drfe drhSodledt, thePrH-H TBRORMEeSY &ﬁﬁﬁé oBMurﬂﬁnh‘l ance BEBbaafve fragment
| mmune_response i s neant the t taI gr%rease in,t

ingrRshel e FBIOESIA SOTBPENGN As L) h! EE R EralrAUY ot induction
Bﬁght@eﬂ%pb’m%t'm&ﬁ’pgnae“a)obetbbtér&dhqhdmhgobr bhl@ancmg humoral

t unour size and/or | oad ner t.ha

pangs calarp BRI 1 E?pqnﬁﬁ%r‘%ﬂlé t'E’”%K’a@ %4 Wity h;?n -1 type
IRGROEystém CaYP émeﬁlc@ﬁehﬁmmnﬁlﬂwe&@spdﬁﬁé ne nfe%ﬁpﬂh@stetawmrwse in
adm ni stered 1n a conbined th

er

INon O reSRaBABO S (JATIH] R MUTURAL POROT il mRiated immune

FHsSéﬁdéC 8r BY rexldetion Grhe afedlr t‘sm@@rﬁmﬁ idddo By Rfuyergy lsanesnt that the
efficacy of the IL-18 tide or ipmunogenic,. . .

i 2, RS T 00977 BB (GG RErSY 1§ FUGE Ghinducing

9h irhiBné FEERBAs WA AGRINKEfed B @b@ﬁbﬁé@meﬁapw v&udumbllmmunogemc

of the severity of the di sease cluding, in.the cas
AmeaRiceyof hesenton A5t 15 PEsSEs B SucHATMLippRe Sompositon may

BRATRE he TefitRcR of aké 91.-181pdbfpepidY bﬂﬂnmﬁn@mﬂﬁfragment or variant

kit B Uk @ RSy (hoe ARSI FOoPYISeC iG] G Agopraxis

ARUCHBRIEethE @8{6HTP Bf the cﬂﬁba@@t(ln@@mng nindh&®Es@bf cancer, reduction of
conprising adm nistering to th effe

AYROERIEDIS ot Gy ROGHERY B EGHASUSIS, POTeBAR & cRgedecuitences),

and/oP@erhgr i ved from an infectious organism or a

t unour - associ ated antigen and @S-21 , and ii) an |L-18

pol ypepti de or bioactive fragnent or variant thereof.
A cE3I8ing L b Binbodifieht, GReTe a5 @rividedfa hrivehddr feakniaiig am émmune

e L TGt P A gURRER o re mammal ) an
efbdtiNE JMduRtiENgn MSRDRYLRRIcdoNBRAItIBY comprising an antigen derived from
an infectious organism, or a tumour-associated antigen and QS-21, and ii) an IL-18
polypeptide or bioactive fragment or variant thereof. In one embodiment, both
components of the treatment are given sequentially. That is said immunogenic
composition is used to boost a humoral and/or a cellular immune response primed by
the administration of IL-18. Alternatively, in another embodiment, the immunogenic

composition according to the invention is used to prime a humoral and/or a cellular
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the adm nistration of 1L-18. Alternatively, in another
enbodi nent, the inmmunogeni c conposition according to

WO b@siosesent i on is used to prinme a hunoral and/BCT/AP2004/011620

cel lul ari mune response in an individual who wll
subsequent|y receivye |L-18 still apother dj t
ion e aropd e Pikul ke aneBg e Bive BB ‘another
smBulihRne ®ot Yompbhédres dof heaill gleatoerd dare ngisén atrhutaneously, either

wo different. sites.or_adm.xed W thin the sa -
Blf%ltsﬁk oA RatcB i | W PO S o SPRREOr M dpg, Same
bFepataiBhNDige BkikledcmaP adil Uhdsrstand thatebokh tHESimpanogepit icdenposition

or i npgeni ¢ fragment or variant thereof .

87 BonitepglyPeRUgRTY rboeri i8atnens SRRt Pkesl v e aiven

oocd @nrppetitieelywi t hi n t he scope of the present invention

is at least as effective, for exanple of increased

ef fi cacy, conpared to either conponent used al one.

ER@ ecinbinktion thetdpy dsi cintbnadlated mdtain, the Iseomoofithe@desent invention is

treatnent_ i s advantageo because. it conbines.t

ahEpSt R Rl e e TRIE G osg 7R iaen, balle 1o gfer component

fieshalone. HEspeciahainpthe fisidrod cgnar thalcomnpined dreatrderft fie advantageous
chani.sm of action,.to vield an_enhan t QX .

PR AR PRt Rt o re e St bR e fashion, or

exdmyle neynergistieally, ivia prdifférdetdmacicanidmn rod cactiore paryétid am enhanced

bR R LR S SaBPRTRRR bR () B0 Ti 12

pol ypepti de or bioactive fragnent or variant thereof

RN ke CRubETHRRE RS £ PORRE & RRuEHER] wEbMFL for mramote o

bearm@mcéaticat haulivialulpaakle womprisiepasat ectve swnedierits a({1)use IL-18

el PSR S AT, 4 550 8 pponeni
somppesitivac earhprisilg pn eppdigent iand, a aapenipredifuvacte ube @ative ingredients
nul ti vi

BB s, RO BL B, L0, BB R andr

tregtrret efbfectiolisaliseasés, may chocerexanpl e conpri se net al
or plastic foil, such as a blister pack. The pack or
di spenser device may be acconpani ed by instructions
Borcomthimed ips¢paaationns niest e phbamadeulidal podpapaion; dea pharmaceutical

P i 0B e b B8R BB e it cosage o
achitainingtthabctive iggediants s @paipatiemap fpeEsampeonidniss enataiyor plastic
resented in t f. faor I ti Vi .
. BURRE 00D 55 B Pefl o oo LBV Tk pyfbani o
@istrbetionatfort dumisatratidni. n&her thedp&dBatodipeptide or bioactive fragment or
PR Bl B PR BAeb chBeliBAE B kg8 P herpgypon =
tvarbeparbicocompdsiiion éheser may siengresentedlin ¢hepfaymeot yort éxample, a

Hﬂl agﬁzﬁ?aj THE alchﬁelfxg%%kéﬁ%e\%iicﬁl%reogdr%m&g@%m\ecr at the same time,

or varr an
or separately, or sequentially, according to the invention, do not represent a mere

aggregate of known agents, but a new combination with the surprising valuable
property that the use of an IL-18 polypeptide or immunogenic fragment or variant
thereof, allows the simulation of both the innate and adaptive components of the
immune system, including NK cell activation as well as T cell mediated immune

responses and cytokine production, thereby increasing the efficacy of the
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thereof, allows the sinulation of both the innate and
adapti ve conponents of the i nmune system i ncluding NK

w@edob/ 0384 vati on as well as T cell nedi ated i nPCHEP2004/011620

responses and cytokine production, thereby increasing

FE'E‘H%{&?I”?C%{%“%SH'QW Zﬁ%“ lﬁggflftﬁ\?g%w % Al tr%fo?tlve-qpé&m?nt tds to be
uR@eE®be akktt thatcotribined qurbparatiorp ratsmadedigrated at sokit-of-parts, means

gﬁﬁ%ngﬁﬁgorﬁnﬁ ﬁgitrieé%ﬁtﬁgéé %Feé%g f‘\ %rﬁaﬁot geﬁ%%sanly present as a

0RIGASE.al iih ycgmmsitioh, as @demit@rbee agaildble domseparateowy seguential

order .to_be allablef t n
ShAE-u? T BB L SORR e, PO M Plceaemy = oo
tb@abination, n view oﬂ&reqﬂwaucallspparatlormef tbem:bmpanertbsl in view

of the physical separation of the conponents. The

conmbi ned preparation may be used for either the

L) headorremtedoprepamnbtylmy be cn_‘sed doc eitheri the gegatinent! ar prfoohylaxis of
G T W R s BAGSE b g proventon o
lbamad irecurremoes. reamaen:bthae(iam rbenefpyrcms ttee ceinbinde Seerappeds herein
| nc«ﬁéﬁ a 8%8?gﬁﬁf5§ %&a@gr %ﬁérg&]eis?edq t%/t Lﬂj@g?rmorll%l &ﬂ| %%J/th and

réeneo
prohfmatwnt prameo;slastmdeerSagtlaiamtun@um arst inetalstadic msplaam:desnons

(aaémqq%c{?l gp 9% ot Il%te{j tS”@é%%t %:%rg@%ﬁ%ﬁé@%%‘bghl@@lgﬁy n!)Hr%Fhall cell
e+ NSGLG - nmricmmcrm melahomeg tabrectal; aviadan, poststeabdder, head
bl add head

B0 Skl BhcPBED, RS R0 G BRSNS v
oasmhagus eaﬂoemla;kehyarwm’rmmanyrmm amblplpisraamya ona.

Exenpl ary antigens or derivative and fragnments

t hereof, including peptides (ie | ess than about 50
Elxémplaa,c dtgensi arcdeanstativehandafregments tbereoft] encliding Ipeptides (ie less

) L

ncer ens
aMeIaﬂomEmtlgbfb{dznpodl@Genég)gwh@ﬁ ]are \Mywarﬁssc@\ceet(-teﬁltis) antigens

58t ld%ﬁ B8 P§|9d55}§261e% %9&1679 k3t ajrk r]]ar?ts Fe.t(?\t/%éélnl.n}.'Cancer,

ncers express .
fee4, e5th 828 @akarowh. @ aVPl@E L Lamceat1®ast Gﬁoﬁﬁ)s CaMmxeE expressing

Wﬁ d)?(?}tlsfr)wrs] garé %ﬁ% %@I\M\é@_g sgkﬁ%hg v?ﬁ)ér?:t I%*-\c%e Bgﬁes belong to a

Mm:igefmlmmomla’lgd Gemes; B)c/udvigGE. MAGEAGEMaGEI\/Z\CMAGE Iidelanoma

&H‘"%%’} 8%0%6}99'\@% %d Mﬁ%ﬁ%‘g’“\% eac%/%% %L%&ﬁ%g%ﬂ AGE 9,
MABE dfy MAGE Hdi MAGKi12g Iesetpdesrt ehroDosfinaeX aid sbaring wjth each
SR P RO R S0P e g o o
MAGENAGeneliBGE 988, 4NVAGED-3G9). MRGESeAZe MNGEINKS, kiv@Ea®\ MAGE A1,
é{r’%%%@%wﬁee MeGrAB e AN ABEAS AR Wb) MABKOAPIMIREE A8, MAGE
A9, MAGE A 10, MAGE A11, MAGE A 12 (The MAGE A family). Two other groups of
proteins are also part of the MAGE family although more distantly related. These are
the MAGE B and MAGE C group. The MAGE B family includes MAGE B1 (also
known as MAGE Xp1, and DAM 10), MAGE B2 (also known as MAGE Xp2 and DAM
6) MAGE B3 and MAGE B4 — the MAGE C family currently includes MAGE C1 and
MAGE C2. In general terms, a MAGE protein can be defined as containing a core
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proteins are also part of the MAGE fam |y although
nore distantly related. These are the MAGE B and MAGE

w@2@s0sse34 The MAGE B fam |y includes MAGE Bl (BECBHBP2004/011620

known as MAGE Xpl and DAM 10), MAGE B2 (al so known as

FetHereE Sigmatie | Qrarar Jviae e tedMiaT b deiRTSr example

gath essplect 8 MIAGE A VAGE@nth@ acid pavteibethd ebrengignatsre corresponds to
cont ai ni n ore 8sequence signature | ocated towards
?W@O@Qi?%ﬁg@' end of the protein (for exanple with

respect to MAGE Al, a 309 am no acid protein, the core

ShAREHAESESPERRITNE e BEDE0TS, i d P08 gy oo wnerin
mﬁenbﬁﬁyaanfnoldom;\mwdnenee resudueemresemﬂessv%(‘;comarvmlve variants
[ ower case _residues arri C(ﬁgggl%ey\? (conser vative

d
3@‘%“’\’%?9"%?‘%&9@87 Ve I3 15) 61V Fesi dues are

perfectly conserved. Core sequence signature:

Li xvL(2x) | (3x) g(2x) apEExi x| (2x) m( 3- 4x) Gxe( 3-
Lryey56AUBRGS $'9'0%$é')quexYLxquVszxP( 2X) yeFLWGpr A( 2x) Et (3
Xx) kv Conser vat i wixvi(2ag3ixjg(2x)apEExiVexi@d)n(Ichgmxed@ad ar e

gener al |y £84xpdB) RSx5S ELBYVP xS FARKY8F DG Pra€c)EHBx)kv

sequence al i gnnent corrputer prograns. These prograns

i ncl ude PAMR50 ( Dayhof t . et al., 1978, "A nodel of
Sppsevatygasupsitybienfears wewat)\en R9d arg geRerally ot upr at die default
Saﬂw@rman&min%quextceragnrﬁé&)coh‘ipuierlbaggTerﬁ'\B (Teesg programs include

%ﬁ/ﬁ‘%@ ba}l]ﬁ\@tt ey alt B %V%d"ﬁﬁ{odae&%ﬁbﬁhofé?fﬁﬁ e@ﬁn proteans In

LSRR BBl 7508365 notora

fiie 5?8{1‘
qumsqmbmsa deausdatiorprashingien. arwcawsurscw (Sleperpdienikoft &
(Bij»GhaBhiRbT ¥)092)| OAhMo R Qibstitutiemnentiicies droms protein blocks”), Proc.

MHSAéJdUSIcP[‘JSW%d“%JthJt |.11p9h ngogHpUPS are

conservative su |tu I on but substitutions between
groups are consi dered non- conserved. The groups are:

i gensaalt deralsas pabstifyitine/ githinartee efoPwingnighieuns; jare conservative
Sebdtin@ioh§)r rArubstititidns Hetwédre§@iugs ardeomsidered non-conserved. The

P l.al.ani ne/ tyrosi ne/ trypt ophane v)
@Wﬁg‘%’i sol euci ne/ val i ne/ met hi oni ne vi)
@ yel r‘se/ al ?\npar?ate/asparagme/glutamate/glutamlne
ii) Serine/threonine

iii) Lysine/arginine

iv) Phenylalanine/tyrosine/tryptophane

V) Leucine/isoleucine/valine/methionine

vi) Glycine/alanine

In general and in the context of this invention, a MAGE protein will be approximately
50% identical in this core region with amino acids 195 to 279 of MAGE A1.

MAGE-3 is expressed in 69% of melanomas (Gaugler B. et al. J. Exp. Med., 1994,
179: 921), and can also be detected in 44% of NSCLC (Yoshimatsu T. J Surg Oncol.,
1998, 67,126-129), 75% of small cell lung cancers (SCLC) (Traversari C. et al., Gene
Ther. 1997, 4: 1029-1035), 48% of head and neck squamous cell carcinoma, 34% of
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n general and in the context of this invention, a MAGE
protein will be approximtely 50%identical in this

W@ e008/08%g4 on With ami no acids 195 to 279 of MABEI/AP2004/011620

MAGE-3 is exprgssed in 69% of nel anomas (Gaulgl er bB et
... EXp,. ., 1994 1
Blaas ueSion el Keered (Ve s 3 Caingen gz of colon
t99%%rs 6rd 22%-ct BRast daridecs (Vandldl Acel 4., lmmgnaolaReer 4995, 145; 229;
SCL T T 9

55 s TGasbatooh 85t RecRPETiTS: ol ynch Rinso Menei
Gakkaincishi 18420 Adr, 20(2)d€8101 ). Seseral Giblepidepds tavediaenndentified
570/ %:.0f.

S o RO PR Sl TRl g L ORISR a1
R@Yeculdﬂ?é.?ﬂéﬁH_LAﬁQ (\lamodsareBﬂugolsgin Bleit aI.,nEur_. J. InGannady, 1994, 24,
Ry T R e s

apeleomapedtaely. been identified on the MAGE-3 protein

whi ch have specific binding notifs for either the MAC

cl ass nolecule HLA. A1 , or HLA A2 (Van der Bruggen

Ritedughl MAGELS haslbedmariecied jn rheladomadung 038 eSiphayealrvdncers, the

HLA B44 (Her. t 100eneti £5arl 996,

751 ShEbIRAERCY tesSiarfbens WBARREI MRGEFRheistel wmours

lappeard ¢t betimited andnbemmothe, thresimad &mdmesiop eepgaltion (Weiser T.S. et
n e of,. e ion of these antigens in

6gt|& tﬁgo(ﬂ% ﬁur(éA 13250%?3??&3 tunours appears to be

limted and bel ow the threshold for inmune recognition

%ﬁérsﬁei(rﬁsr%la% ﬁrgt rge%L ot dép tlve-gk?rﬁ%gmeﬁwc%nvgg %{efrommclude MAGE

exe deriva
tgerereush derdiscided hreV\é@ 99/140“ 8&: IRRAEVIEGIO 861 DgENsBAGENWRAGE,

%%@ 7 N8R BasTLAGE i G NIEE S 10 SBaes). xace
dlsiu NY-aES2anter REs,98)0D4 604 52-AAGE WO 02/#8584) SAGIncand HAGE (WO
00, . - : . .

eaoR D e RSB B R A ooy

@y pge @Q?Qﬁﬁn\'/am den eyhdenehal. ,olgg\}er?atiopp%;m&l g8 &linlgah&daboratory
360 i e SBEF AR o200 lolh At fgpal cancer

(d9ifite 89, pRdhalndetd ttheseNartigoms AreCaxpresselirig ta widegragge of tumour

293

s ull 98 FfbiRRD A0 oA RS o BRI Mibdel cicltbfie.

carci nonm, sarconm and bl adder carci nona. n one

E’?g@? igﬁwgoé mehf ?rtogfa?e qu QFe i Ilg?&“s'utlj% %g gqufs?ééf& Qaﬁ&:r antigens or

ancef anti S or
prdstate especific dxﬁareannamcgeant(g%AWAPMP PSR (PINAS 99%¢)4)735 —1740

]p@gg)( Eé&_ﬁ‘ r]tﬁgg)mge %Rrastdpgsté’sfét' gen known as

In another embodiment, the prostate antigen is P501S or a fragment thereof. P501S,
also named prostein (Xu et al., Cancer Res. 61, 2001, 1563-1568), is known as SEQ
ID NO. 113 of W098/37814 and is a 553 amino acid protein. Immunogenic fragments
and portions thereof comprising 20 or at least 20, 50 or at least 50, or 100 or at least
100 contiguous amino acids as disclosed in the above referenced patent application
and are specifically contemplate by the present invention. Fragments which may be
used are disclosed in WO 98/50567 (PS108 antigen) and as prostate cancer-
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n anot her enbodi nent, the prostate antigen is P501S or
a fragnent thereof. P501S, al so naned prostein (Xu et

wa@boos/ogmacer Res. 61, 2001 1563-1568), is knowrCHEPBEQD11620

D NO. 3 of WO98/37814 and is a 553 amino acid protein.

| ass0EIag e préteihl (SETEIM KO BLPAOL 99?@%3945‘&5@@? er&H@r’itb WH may be
r at | east or 100" or

358 o G in AEiFS ALETart500 £ A SR0 e dbbagth RqHeprotein. In

Fhadticalar etergnesd, patit 3apsyel figlre0n, &WKQ ABE NOs. 27-32) may be
%Bemfl aII conte | ate by the present invention.

dcfi?”n%y Wée%fggdn YPestysiemss &1 eample DNA sequences

%b&ﬂﬁ@gudhﬁﬁil@%pﬁdﬁsl @@e SPELs3Ed m;@%&ﬁw%%te%@ncef -
10associ ated protein (SEQ D NO 9 of 99/ 67384) .
O her fragnments which may be used are am no aci ds

Prosia, is 3prostdteaspebific $6@edfrotdace f(thdsmLIFR@gtﬂM Ps eiosacid-long with

rotein. articular, constr
A Qoreved %%6%0‘1%3 ézé'ygﬁy'aﬂg%%a%ﬁ@m -iaramal prigcpropeptide
tsequdmee eixpicetirzeal pbmnyaa&brmtf@rﬁﬂilon fer Nexafnl GBNAC. Ferguson,
ences ,.encaodi Iq&dzg{:g g\? ypg ti des can be expressed
FrMRsse R ey dm 4t Mg clenisganct pharacterisation of
$msta'fse pn @heﬂfgen(régwaléd Refinel Bloteade AvitipridStafs Péitr|c'f€'&9expressnon

Zf}f’fog N%ﬁn‘ger Vsﬁl1 ﬁS?I(ES%‘Br?% gi‘ﬁfpﬁ@t gééhé%&%ggllyggsylatlon site has
beeh (matscrﬂtgada '[mt @?ddlcaéd SEUCRIEFSTiY \féﬁﬁcélﬂnﬂ’& (dD oth?rl F?ﬁH\‘Nn serine

i35 it B it aitenlior a8 Bito Sipnaboemain’ The mature
procban ds 824 ammmdtlds}lm;;r 0N ottt §ﬁé |Aﬁee[5?foﬁé %ﬂ%ﬁn%tlﬁ naturally

éatepr trICt XpreSSI on,

B84 Fr e, Fucoge s andh dstivieai 9%'3'@#%9'699%3@@6 and

Bomelongs bxeeanscﬂlmdrm b‘@dgusah eeuome thret. e:d?ﬂs tAdéat SEle US~°A 1999, 96,
ne protease

SR P i e Bolon SBIRHE ApBleadondiNg: 7S SBlye30S tard atso the
comspondigiegrantedr papsrot eisn 59552266)anwr@ e&ber7 QBAd also the

t to b t [Ty
e L M T AR
iadli kygae)od ridoy Os@iOEId9g Pa0BP)honpl ogous are di scl osed in
Ferguson, et al. (Proc. Natl. Acad. Sci. USA 1999, 96,

3 14-3119) and in International Patent Applications
Other WbA8tk 1 230 Tic( antigens e tHIOWAOT6BSWUH/ITA 16" ARG 8/0/004149.

R0 e PR R AR cad 4080, 571 "onct s

5,786, 148) (prostate-specifi c kal l'i krein) and WO
ate specific antigens are

104149 (P7O3P
AT PriRdEles, Fhiens el Bolea g o oeie Peseipention
I0EARS RI6 19 I2Bioll AZSn 274 (229 966381-N8B44,UNSHY HASH —1, HASH-2

%fdéegsgw%fﬂvgn“ YN eret o7 & stsgeas‘%?rgr%)t(g (s%florrtul;neet al Bioessays
199, 21 61 -70,US patent 5654140), CASB616 (WO 00/53216), Criptin (US
5,981,215). Additionally, antigens particularly relevant for vaccines in the therapy of
cancer also comprise tyrosinase, telomerase, P53, NY-Br1.1 (WO 01/47959) and
fragments thereof such as disclosed in WO 00/43420, B726 (WO 00/60076, SEQ ID
nos 469 and 463; WO 01/79286, SEQ ID nos 474 and 475), P510 (WO 01/34802 SEQ

ID nos 537 and 538) and survivin.
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include: Plu - 1 J Biol. Chem 274 (22) 15633 -15645,
1999, HASH - 1, HASH 2 (Alders, . et al., Hum Mol.

W@EeWen3963097, 6, 859-867), Cripto (Sal onon et BET/EP2004/011620

Bi oessays 199, 21 61 -70,US patent 5654140), CASB616

R G4 O o o o

tdseHapy/ned, mamglo@irst&mients@GG&E@'éL BR68D (WO000/61753 SEQ ID

telo a 7
e 20t SO 2 s o e IR A Ty S e g sbrasaee,
0008002679,SEQ %/WMG'@r-ﬁmeumagemremsws%.ntesa@a,m US patent

%@914(2(?15 aﬁlﬁ fﬁl Weﬁﬁt}%&@%r@e/ tﬁé%%e %a@slﬂﬁ% (gﬂ%gaéﬁr(]&mprising

d SUF ViV f esent 1nven
Leppfaimatelycamiod reetd br644a) phfrbgreasts tbereoandiat iegetnan immhnogenic

el 55 ISR AP RN E By R ari
cicktsl ds edrticnlakMIGDinGaddiG|ar YOYiIoh mmmwammwﬂon domain
gcﬁ/ f4 %ﬁe% Feé)% %@éﬁo%%{rgﬁgﬁpﬁﬁgﬁlﬂgéoc|nov°\)%5b0'/£ﬂlt8§§ %riehconstruct

atent
ewtichr magverusedid known aoR@DHPNR: engsicosd wmpmrastGatcieltgPhD (see

/4%%955 a]rso6 %egaH%&ag EF‘Z}n & Eg%e?ﬂgreﬁf mgfgétdeﬁ\ﬂad from,

ogenlc portion o e entrre intrace
cfonmannmtppratomqmae et urbdre term nal 580 amino acids. n
particular, the intracellular portion may conprise the
phosphoryl ati on domain or fragnents thereof. Such

dReriim hwheuraamigens cre sewlli pepide GMiggso (ie Grgs Hansabaut t50 amino

bl BB acitiake 008 \iREoSyER Gerfi SRS RUC (see for
dEHarrﬁ)Je u$e5Hél4-1ZAnéJl$ 88206640 W@&ﬂ/%(ﬁéy Use 4@88i4841 Specifically
LM eﬁl&%d %%‘eaﬁE’Jcﬁ déf’f\I o JUBHAS A5t & ?%%E?r%rﬁ: o HERWnit of the

antigens are smnma anti gens ess
a¥dGt1 peptide 0o aadﬂasss)wo Eudmrpﬂzmajs p@qbwmb\sm necogniked by the SM3

M50 08 RIBL 55 Q4GP Bl UGBTI .

Speci fi caI Iy contenplated are MJC-1 derived peptides

L@{Seﬁ'?agg §|8 ?rftlgtaﬁarﬁéy(l\g)@ an ?rﬁ&?éukmnhﬁchog EAE?% %;IEM. Or said

S uc h repeat
rangiggm 'mayde blysqlflprhamqnbmyh @@gt@leolsngmgac)nadojrmn hormone

aEmg%wﬁ% Rﬁ’ﬁ-’iH CW%)QS%%H@E %@8&'1%%"{1 %ipeptldﬁ useful

ern sal d ant gen € an 1n erI
ae th&ltBeeamdntl bfl anan@y caaers, auntmgenmtrmryasiraaoeeDrthqnqulmouespemflc

AR REUEE, 2 0P L ORI B S cn  Gve

anddSMa8ng peptide, useful in the treatnent of many
cancers, or in inmunocastration. O her tunour-specific

The antigen may also be derived from sources which are pathogenic to humans, such
as Human Immunodeficiency virus HIV-1 (such as tat, nef, reverse transcriptase, gag,
gp120 and gp160), human herpes simplex viruses, such as gD or derivatives thereof
or Immediate Early protein such as ICP27 from HSV1 or HSV2, cytomegalovirus ((esp
Human){(such as gB or derivatives thereof), Rotavirus (including live-attenuated
viruses), Epstein Barr virus (such as gp350 or derivatives thereof), Varicella Zoster
Virus (such as gpl, Il and IE63), or from a hepatitis virus such as hepatitis B virus (for

example Hepatitis B Surface antigen or a derivative thereof), hepatitis A virus, hepatitis
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antigens include, but are not restricted to

t unour - speci fi ¢ gangli osi des such as Gw, and GV3. The
w@eiosgae3say al so be derived from sources whi CPCHER2004/011620

pat hogeni ¢ to humans, such as Human | nmunodefi ci ency

O Vils dﬁb\ﬁebaﬁt‘\e‘sulﬁ hiress of &bm oteér, vnrraEpahG@rts[ BISCAd pdramgxoviruses:

12 p160) human_her pe | ex virus
gﬂggwr%gryg%y ry %t (Yl 2B hEr 8% ‘f %rprp di%ht €78 ﬁe§ thereof),
pé@irﬁlu@nzwcﬁ‘rugs Me@E@i Virnemrhiswfls onrubiSHaman papilloma viruses (for

EXaPE TP ot et U Con RS (e o el tyet Jiud bergi virus,

Tioktboase en&{@mbﬁilsmlrﬁar Uapanesks EhsemiallﬂESVgo@E@ Iafluenza virus (whole
gerl vative

7 or pcifa ey PP Vs ST 0oy of DS RS, wnote no
Riegsvinmdsi easBdeVSd*erd blyoR. ShakpMactiegal 993, s10B BBr920¢ @r purified or
ARG PrOeng a0, Aich as P e SRDBE B pRegéing dpffmeinations
melﬂ@csf),vérr@érivpatﬂ'mgem'stenaUphthagerpsaBMwaewma spp, including N.

i rator such

R d G t el .

BB S U A SR B S R PR Bioomes
Wdret’:a‘ tram‘fmm%mdmg pl‘unemsl Ipetpfelrdlrohimdvigr preésing, fRIIC, adhesins); S.
%ﬁ)q IfE\F; aq)ipﬂ gl pr’BéqJ]r&ugr @%gru tg.ltb%/ri?{) stfq?é&%té’ase, lipoteichoic
eﬂldﬁp f&ilag‘aiastla/e r&snut&a.pa‘ﬂe&&:rﬁmcblpkmbl/a isgp, \Ineluding & catarrhalis,
alpi A 1<, ElerRaltT S, 00 RS S Froiecuigy weight
whindsingf dnd invasiss)TBerde&edla dppcincheidglB dértushis ¢fior e>r<rabmple pertactin,

r.econbi

Vacci ne, 1992 10,  915- urified o

BF ‘Hsesf%fé”"{‘h"érdee&?’aﬁ"fﬁiﬁersg h&meﬂ OUMGW&QQFW'B'PD?%? E?e cyclase,

Ombnm)‘pm@brama‘ussmga aedB) br@rchctepizoaed/iycnbmtémcn appalincluding M.
ogens,.such as Iud L,

BR8P gt Ao €® Bpar Y nmsie M o 4t reprac, .

awbysa«cqjaaatu@kesu/aﬂsi Moshegaatess Lb@eneﬂafspp, including L. pneumophila;
ns rr|nb lng ot ein toferr

s fttioRe <ol MelAngredt el cqilich HEERI eobHEA R actpye. neat-

mbdéetdxm or fdemtgaltmetsthdnmfeomeat@&ﬁlqormkleasze denvatlves thereof),
otelch0|c

t HLo .
B BRI & SidTo buteipralt B, 351 3L eRRAG Shidk tgringie toxin
bndmivaaseﬁmmwmr@ s, drciddidg . (:ﬁamsrae(fcmrqxbmpm divleaadoxin or
[,ow npol egul a adhesi.n i nvasins
etvalPesy Fr iy " Shigdle, S5 ARG X doNEP S dysepteriag. . flexneri
p(emraa:tspp mpledhgs\sl entéroxoliticar(fod @xamatel & &pt preteddf , Y. pestis, Y.
PR el CemeRutac sor R RR T G Y R by gamele toxins
wmmreirmmrsp)pnd a nali; mw@veWh spp,bea:lodjhg)@ eypbf O paratyphi, S.
SAT gen 85A ) .
BAARRESigy ST Snteltid e Snp. iniiaing L mgnoBidBidhest beticobacter
kemi ommahduag _sﬂp pylor | (fdi nexamplgnereasehi datalades c vecuatdting  toxin);
?D%)udr#n?og%a hﬂgg{]‘@%ﬁé Q’t %égglpgfﬁ %Zaphy;o c':‘cuesxs Hp Iinecluding S. aureus,
S. epidermidis; Enterococcus spp., including E. faecalis, E. faecium; Clostridium spp.,
including C. tetani (for example tetanus toxin and derivative thereof), C. botulinum (for
example botulinum toxin and derivative thereof), C. difficile (for example clostridium
toxins A or B and derivatives thereof); Bacillus spp., including B. anthracis (for

example botulinum toxin and derivatives thereof), Corynebacterium spp., including C.
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toxin or derivatives thereof, heat-stable toxin or
derivatives thereof), enterohenorragic E. coli,

we@eiosnsgeat hogeni ¢ E. coli (for exanpl e shiga tpxi/RPionke11620

toxin or derivatives thereof); Vibrio spp, including

t%ﬁg‘)l er f&g{,mge gghf% n%lotl Fmaar]i(g)geﬂvﬁrvegetrn%%%“)l \Botrelia spp.,

SONNEl
dryctlﬁmtgarB a@lrg&)rfa‘nl emn(ev(ampleY@ssAnmp§p|@bpﬁrmﬂ)baﬁ)n@ \garinii (for

g e T e
jCpBAi B( émfermtﬂr(tdreextamplm_@sphd@e@ nisbpi dDbpB)a s hefynsun &hrlichia
pSé’P;?'l{)é'H?'”g lsgo(?%u And Pfe. 58 u %uﬁéfplﬂranlﬁ’o%ytlc Ehrlichiosis;

eraesti sy~ S. eritidi
S%ﬂ(ettstansﬁp)dhdugjmg Mm@m/og‘étaasfdla—mp c bichuclingr Cs prpq;homat/s (for

I t
e Mo, Bépayt ol SRR C FRARonBE! foBRample MOWP.
depadn-bindag Btcmlhgﬁl oC.opsilfacis ereptospmgl sahi. ngncBidirurle uferrogans;
et e Paliih PepgEYInoRe expible Hella: outep, membrane
tpeotamus) (ﬂ'ordeakm@l é' t/BtO&?IMSEI?tQI’@el roraddriveslr ifnom i pasasites such as

er eo(i QIQ | f§/£,8%uﬁ%%;5?bﬁa%}% %#) mrHEIJoﬂ;ﬁ . gondii (for

@xamprel SiAGEh SA&B n‘e’g34) ﬁntanaema sk i including €. hhémé@a)BabeSIa spp.,

SRGL 5, Bt PRSP . JUSIHET Sk f G Secvang
Camplee lhashreaniarsppp ncluding: Luchajog Breut3ubypiis bewr.i aeludingrP. carinii;

ATl S Sl gA&J Wﬁémapéjxuvgg,@% %%;a,ax&{;ﬁvx%ﬁfg L*fgﬁ‘% mansoni. or

i'nc eri
@Bp#ed @p@ea@b pUch ﬁlb@))d/d@ spgarinatiding £o albmeaapCe/p@pmus spp.,

p B. afzelii (for exanple GspA OspC,
[%cg mq%p%ofmp

anderson|| (for exanple GspA, GspC,
DopA, DbpB), B. hernsii; Ehrlichia spp., including E

gztﬁ{arl %ﬂﬁgé?ﬁ”ﬂ%%i &/oé:?%e'?&i%&nﬁl@%'é%‘ﬁ *rSHg Tp Re3s, Tb3s-1, |

Entiat,dDRVS AT, Mlc| CaTIE Gnd ty EGoAD OS5 BHBbx Rreies for M

A A L L 5o ORI, Bt v, or

Jedst fires polypergidps of Mntbediufogislare fused nratgairigrgen'p@p@mdimmples of
SPOVEE ! :

e GRS s AL U 8 BHRPO.I IS Ecrcopvm

HYSIdy Sl G2 r Eati4-RIPV-4HiMBId  DPYFVIplaMakint BESC2,udhHAPPV-MTI (WO

R {um spp., including P. falciparum Toxoplasma
sdr?zawlgjﬁcl uding T. gondii (for exanple SAR, SAG3,
TgS4) Ent anpeba spp., including E h| stol ytica;

i ncggﬂgjsa ril’grp?hiarﬁﬂj?zj %&S&rgj g}a(l“rqa% the %Qam%gﬂ%r wg’ght Protein
| (BMEVIP 2 (WK:e@BtﬂﬁﬁMa) SPRFE3 (EHcB@ﬁj|4n@) Landnaptatwe membrane proteins
PB%%@P%R% %Iglﬂydﬁa ah%éng%ﬂ%\g ﬁ@rférﬂ‘lu'latlo;{ hﬁEQ%Efé@éd from the

inc
|g1rcd1deiesm:gb® erﬁ@ﬁQ/ﬁ&”ér

Bacterial antigens may be derived from Streptococcus spp, including S. pneumoniae
(for example capsular polysaccharides and conjugates thereof, PsaA, PspA,
streptolysin, choline-binding proteins) and the protein antigen Pneumolysin (Biochem
Biophys Acta, 1989, 67, 1007; Rubins et al., Microbial Pathogenesis, 25, 337-342),
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derived fromyeast such as Candida spp., including C
al bi cans; Cryptococcus spp., including C neofornmans.

woxdsn3mnat i gens for Af. tuberculosis are for eRaTumWblmzo

Ral2, Th H9, Tb Ra35, Tb38-1, Erd 14, DPV, M,

rﬁp‘{l]' emﬂﬁpgggéo%g oxg)h\'@?{f%é el?é?fo E\x@r gp @IE?éPr %\gs vgz:?r/ c|)3a8r&13t4 Other

bheteralfantigeriscaret derieed fromwbaermoplaius Ispp.stnctddm@e‘-l influenzae type B

I?@lF ég?e'ﬁéll %]:"d héegﬁgﬁ?@é qﬁflfrga) >néll @pgéﬁ'& ﬁuen?ae for example

usions”Inc ude
RMP26T Hidgh Rm%:ulaErvdﬂghttﬁb{eW$ PRFRG, MirbtelWBD, and hpoproteln D, and

BB e Rl i () W L oy varantsor fusior

prdteigetterédafr Chl anydi a i ncl ude for exanple the High
Mol ecul ar Wei ght Protein (HWP) (WD 99/17741), ORF3
(EP 366 412), and putative nenbrane proteins (Pnps).
Oehiestivel lo Medatitis B Budacesardigeh lage walt knoven frotheldraamdimclude, inter

57 o orR PR o ESP S uSHhS Ref T BFFeR I yropean Patent

prleqatlmmléléws4’s¢)3)74 IEReA08D0 573, ar‘mlrfﬁ%l nBRidéae (f @re embodiment the

?m%@e%ggi—%\? Igﬁzle}[asgc(gpﬁ%rg930@@]@%&0”*é&atB%?QC 223, 264-271;

ol'i ne-bind
ﬂleetllense)t aind Bibteclprabt eeth A6t |8§é1626’held%de}rs/ed élBlg@Oheame also

Bi 19 007 .
,sgﬁtﬁgégqgeég sfien 32 ARy, é%ggél)éb@ggé‘%e@%l nél exordd SHIRERO cells
derivatives thereof (WD 90/ 06951 ; WO 99/ 03884). O her

| ant il us: .
A8 i Rbodi FAFRRIRD 2L YRR LRSI Eo8R Berived rom
mﬂu@ah@sp“'hwémw (HRGBat §ipldbli@ 18, 31133, 36n3B a5, Sbr52, 56, 58,

S 9 R Bl o s

d\e:rtisv(H@Vp@mil-ﬂﬁsm @Bd5otBers), 46Wd) therHRW virugeiserespgnsible for cervical
‘é@réﬁ%ﬁg‘?@ gﬁ\? §3n® gﬂie%dg Sultdlid BR\: A?ﬁehé’ abd E?SEE"CEA% E5, ES,

are wel'l ihth
eE?d Li mat bide Exampts difforens df lgesital RaeStopimtasie, & tberbpegdicsfusions

RBIRhSH i A, 05 ot BRE i, SR PR e or more
antgaisreelectedentB PV Bgad HRV HBYrqeihy 6y B6d-1( ahd HBohxamples
J 1996, I

1Pl 5 LoB0E SR gegte Syl i
a!rseloabd; ancW@Qﬂﬂﬂ&iﬁedA K¢ hcmlcall Wdctiant ogenangeplZﬂQphylams or

gn, EéAﬁ'eQ;ogféB%.ﬁéﬁ IC%H\?F’? Eh) $6 off ?f? ant C%ens Foreexample

ron 6f Rvent i on
am (HHIZ @algedemnomérsﬁ ravrh1 or L2 antigens presented together as a virus like

particle (VLP) or the L1 alone protein presented alone in a VLP or caposmer structure.
Such antigens, virus like particles and capsomer are per se known. See for example
W094/00152, W094/20137, WO94/05792, and WO93/02184.

Additional early proteins may be included alone or as fusion proteins such as E7, E2
or E5 for example; other embodiments include a VLP comprising L1E7 fusion proteins
(W096/11272). HPV 16 antigens may comprise the early proteins E6 or E7 in fusion
with a protein D carrier to form Protein D - E6 or E7 fusions from HPV 16, or
combinations thereof, or combinations of E6 or E7 with L2 (WQ096/26277).
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the Human Papilloma virus (HPV 6a, 6b, 11, 16, 18, 31,
33, 35, 39, 45, 51, 52, 56, 58, 59 and 68), in

w@2005i080B4ar t hose HPV serotypes consi dered to PEI/EP2004/011620

responsi ble for genital warts ( PV 6 or HPV 11 and

ot hg@%{l lﬁg\ﬁ%ﬁoaé\ﬁgg%aygﬁig Jf:‘% a |_-l[]}a %eser{t(gﬂn a single

aﬁﬁle@wsfoﬁbﬁarﬁﬂle &Prot&i4, D-ERG/EZ6fusian, (theamlabmb_r% optionally contain

%‘1&?‘%&{2{%“ EGf e oq{gtegw&%s L:Igwa{lBt gg{retxgg%Le u(r:mgllpé: forfA'of a Protein D
CHBSOMRoSIN a)ndE‘f ﬂsiamrprpfem @ mmmMG/E?rfgsmmpro@mnﬁusons may
Bamerse Safiens ForESiies St (e e FemALaLs 1P 3Ry s

as di scl osed i n WDO6/26277, and prot einD(1/3)-E7

§%$SS%§f'5%3\fr%9 ,ng%zgﬁ ﬁ@?tgg%/lfﬁe a{ﬁg?c Ialhenfa%%t Icgrﬂer%[)lated. For
@uaPPLR, tantgersalyorn Ppshedia Wpé@mnnc]t&eaRTS@easd TRAP. RTS is a

L2

TP e RLotBP e oL o R RENTAY coly) s Feligly vogiop of e
(Cvtdhsporozdite (C$) ploteie op Pdd/eiparupr Iers(edtvajf_oat amoi atids oftie preS2
%&thq%gq?zg%rgw ’iur % tl%c%]rb{c]) tﬁ?n tsgrga%ﬁ(g\)\ébtriéiweéf:‘hg?atitis B virus. Its
emaﬂmmrw@asgaéfﬁn W?D@//l QTE]ZSNVh?ﬁMr@Wn yaast RT::‘(.]I is produced
W003/02184. A I onal, ear ro

A GhUPIOED AL T T T o SRR MY s RSt i HBv i
exedyeee; a ahixed parbdeli ks as NRT8E BRAEPactyeps i snengescnbed in
I N e T
]Eﬂndg@ildﬂ pEe padaitionecormriske rancémbination Bf theERTE, S EBhdf TIRABnantigens.

[ her : i ' .

B
4R A 6faoipaifn EMfBH’y AKAH ¢ IMBPI6EBANJI GEURRERARE RAP2, Sequestrln

ERE L S 0, T SR R i R s

@ 162 Pfah8/450 Pfs 286 aad thelif Anatogles msPlésrooditid\spp3, f or

exanple in the formof a Protein D- E6 or Protein D -

E7 fusion protein or Protein D E6/E7 fusion protein.
Eéusmm&emy the rtgm errwmbggemsompminicuf e usddPY itsthraadest sense to

exanpl e fr om ain P

28 reshar i 3687 admdladhyis AP Py atects e
ctmnwapbsncetde olf:(salda)ail&pﬂ é\n ienmurgpgasic fooopoBitiars powides the patient
falc TRA | S '

! ng% s?e{ﬁ g éuri%:gl rge qsggnﬁelqg%éer c&ﬁ@%’ ﬁ]rgrhgrre responses
psubrh iasnCot d;rhbumonatummuoe cmspctnseﬁ @Bph prsoeliitatiarf of antibodies. In

parum | i nked v i, ds h

F%Jmou%)ﬁ lml_rk'%réche iIc co osf?#g g@g&rﬁﬁp gé r;}l%% Broets#\t |ﬁv§{x §§£ﬁay refer
(téi)a fgnnwlgtem cn‘mmsp@tart effecBves amosant dftam dndigen $>brypeptldeéprotem for
;ﬁ?‘é‘q‘lf’%(:lﬁ?g %Llérgas\s/%)c%g’te& g‘rﬁ%enwlz J FR0LA gse%% d@né’a‘?@é thereof, for
example fragments thereof, or the encoding polynucleotide and a pharmaceutically
acceptable carrier. By safe and effective amount is meant a dose of protein that, if
necessary in association with an adjuvant, when administered to a human, produces a
detectable immune response, such as a humoral response (antibodies) or a cellular
response, or has the capacity to immunomodulate the immune system, without

significant adverse side effects in typical vaccinees. Such amount will vary depending
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as a |ipoprotein particle, and when it is co-expressed
wth the S antigen fromHBV it produces a m xed

w@aoosiosdeas known as RTS S. TRAP anti gens are deBCT/ERP®d4/011620

in WO0/01496. An enbodi nent of the present invention

n_the antigenic preparation
B hieB sPRcE RPhhdeDie BPRlER e ReRaR Bragibtea. Generaly, it
@ﬁ;ﬁéd@that @dhe%os@vaﬂsmdpr&eaﬂﬁ?@sﬂ@ o]fc prateir fer é)(alnqilqﬂ -1000 ug of
candi dates to be conponents of t usion are
PERIPIPalql REIE T R0R119. NBPSXapRiR, 100, fomsamp'mbéo S0ug.  An
é?ﬂHSISEhbGnt 3 EMParticOfad 32 ccihé& dan b&Abcedifé®.b Xsétbﬁd%ard studies
, Pfs25, Pfs28, PFS27/25, Pfsl1l6, Pfs48/
Prvebmg’ ebrervatian rOf&’??&FQPé@?s"WﬁU’P@ é%?@&?%ﬁﬁ%ﬁﬁble% Jllgwing an

MRl vhcciBorl, €§UBjedtsTRIAP G8EdIve CHEP@BI deverll bdbstes Efhrhiisations
its broadest sense to nean _an_conposjtion that,
n%) |§ \?%glne Design

adeAuRaly sREcSh YECRepRIEPAALON SodPrealf festibedt!

km%buﬁswa%,mfan%pﬁroﬁaﬁleﬁa& PAWeil TMFN@IQRIWEnan M.J). (1995)
conmposition provi des t t eé} wi t h enhanced

BlRouBhPess N Xark).i FrRERRS [Aden a¥ibin InosemeR apsciipeg by Fullerton,

Uspment£33meges such as CTL or hunoral i nmmune
responses such as elicitation of antibodies. n
particul ar, an i mmunogeni c conposition according to

irﬂﬁuﬁéﬁ%éntlg@ﬁ Qj&ypﬁﬁtld&wefe@ft@ rpo%/ﬁeﬁldEQXllﬁ\'UHI addcPdetectably within
onprising an effectiye anou

0 INELBPSIEY SHE N FbISRSa Pl S AL PISRYb B Apigera andior

Frdel | Sidm arﬁbtlbﬁﬂmﬁ@gﬁﬁﬂeﬁs&eéaldQidlyp@pﬁd@f%emﬁg)for immunogenic
exanpl e fragnents thereof, or encodi n

BEIH aneb? |p&g°'§?ﬁﬂj HS'BQé?Wl \gea,l| IKQO%%égﬁP%\kﬂk@ed artisan. For
eRIMple! sudBYschedr AR theehdrRftinkl istglHEthodS siiehaad th@séiﬂéﬁcrlbed in

of protein that, if necessary ipn asso
DBy e LanReAntindien & Craeraibg MoniAin s g uabef Laboratory,

degectigbde iumwer@@w@ea polpBptafe mdyus@rmlnobmm@ﬁea solid

bodj
bRt T SR DB 6 RePRHGING L Saiod i the sers

ﬁj e fmrﬁaﬁﬁse@did@y;ﬁ@tlaé deysddupatsera Mndyy Hehabe Y@BEVE¥EESd bound
Such anount w var

epen ich specific
SRR et bt Jor Pl en oo el PoteiS dnt ot
Generally, it is expected that each dose will conprise
1- 5000 _of ot ei for exanple 1-1000 f
The el RePtidsrariliaahi, Phihe RSBRSTIVERGIN 2iRaARYiect TaoprgPle. at least
BO% pu@MRF @xdmbRe 5@759purénasp|0kl1§&bd apo8ois PAGE The polypeptide
particul ar vacci ne calg ?Qﬁs d by standard
§Piﬂﬁné§“elyrﬁpc9?9 2 o'h8 rt\?ﬁf’ é$|'$ éggropn ate inmune
responses in subj ects. Followng an initial
vacci nati on, ects may receive_one or severa

fBGSEaer RPLRs S48 BABuAaFYC §papees Y REIeRS of antigens, for
BRERAE Af it@RoliSago0iatedl brytufRBE EpEWME artigéacare rwsdD@mo&rpassed by
"The subuni t and adj uvant a%proach eds. (1 M
NNERIH nmar |or( 1 95 munogenic fragment” as used hereln Is a fragment that
itself is immunologically reactive (i.e., specifically binds) with the B-cells and/or T-cell
surface antigen receptors that recognize the polypeptide. Immunogenic portions may
generally be identified using well known techniques, such as those summarized in
Paul, Fundamental Immunology, 3rd ed., 243-247 (Raven Press, 1993) and
references cited therein. Such techniques include screening polypeptides for the

ability to react with antigen-specific antibodies, antisera and/or T-cell lines or clones.
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Pl enum Press New York). Encapsulation within |iposones
is described by Fullerton, US Patent 4,235, 877.

wOo povsnssgeni ¢ anti gen pol ypeptides refer to pol pEEPP100€011620
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whi ch react detectably within an i munoassay (such as

g&%{ Egédsﬁe@rg\ }:Qgﬁ%:f% ﬁﬁéiaggﬁoﬁdﬁeéﬁ? gr\cle\ﬁéﬁt S géiﬂcsz'alg‘hegespecﬁlcally bind
ptol Wﬂi@bd‘ﬂ e. Sbeperschyitti dre pmtﬂmm@hEldSAmrlotmdrymmomay and

perfaqr n n

a&q p@a{ﬁa lggfecg%g/n)gﬁptfﬁrgféc {reénésﬁ g}é\ghngrgéstepa arfd(énjnlbggles may be

usreparedas hledaribed dlerairs, anbwagd:@ldmomaetchmlqﬁesl ow and

Lane, Antibodies: A Laboratory Manual, Cold Spring

Har bor Laboratory, 1988. n one illustrative exanple, a

plol qqeeqambcdiammaty abémmumuogeriic satiomnf a psb'peu_idseuipmmrti@mmat reacts
Ef%gaS%c}/& 'P%él ﬁag Slg\%l ﬂgat(t)(i)st it éls?ﬂ\rgné,}ghtﬁlﬁqusﬂ%é%an the reactivity of

pfhbxfwblphgtﬂmowabm(@ @ einannkEly SAteed/dnd -cedreadititpassay). The level

b . . q . )

s PHE oo 5 REHELTS obAon ATBR S gt gpout 5%,
t lbest@besen@%i ovemratenthar ebqut @0V defdthe ﬁmmuemgerpmty foathe full-length

t % % i . . .

BRI S5k BT e U8 A o rve
slievgl ef bamdn@genﬁD:écﬁA@Egrelatamthngeﬂmat crﬂellhbva@r'reﬁegn@il]@ Hull-length
:éoallwgggyeg?&p{ﬁn%&/{ngﬁg%%? tIQJn Qt%Jt'R)BSA) 8F 1%8‘% ?Ie Ridre rﬂﬁwunogenic
aandtivigye rin a:eeaialcsluermmqixa?rstedlllthglratm lrpmee@ﬁmo pertions onay include
We&&'ﬁé@%ﬂﬁlq&vhﬁ I\I {eﬁgﬂ?ggﬁdé}%egﬁg%e%dfdr'?rankﬁl{at%\t;éane domain have

that "itse reac
(been. deletpd c Ofher dlubtyatlye irdeunogertic pd:reon}\wé Icbstaimralgmall N- and/or C-
T-cel | C 0 St r L
Slie B R pE S0 P Sk 4Bbut ESBUANS apia, about 515
| @heinbiaicidell rejaﬁiwmgowm matune)mmtetnechni gues, such as those
summari zed in Paul, Fundanmental |munol ogy, 3rd ed.,
243- 247 (Raven Press, 1993) and references cited
t Ineareitirer edudinherghilusitedige immiundgenic carepositgpns, such as for example

4&’:38%0 %%m%% 5fhtﬁ g)h’%éénﬁ ?(n\;eﬂ '&162‘?@"}2&&1? Opolylnuclef)}lde encoding

en-s I S
Iorraeer arore lobriiess polypertides exs tieaceber] abond, seich thatdthe polypeptide is

g&‘%{&%}g& zrf] sittl, eTh@ﬁI)l%r%ﬁ:&'o?iH? 9/ t?e 33(1: in sﬂ%ﬁd %ﬁtﬁﬁ’l’ gﬁ(f&lé Varlety of
i kmoswm cﬁmvm systemish eindeedrunnowseLsygenariidlivery rt&nhnrqeasare well known

U6t RECARL U LD HOLLLBLERRT Beltls SHOTRHSRIR (1 Carior

ant i i'’eS may” be prepare descr her ein,
uSysﬂ@an‘iMBﬂ@ﬁm%ﬁc Ia!nd gefesances oitasl thetsini ﬁ&epttopnala polynucleotide

[ nj 0 L

rgqu;g(%g%vm %y%teg’r?{ &\l|5|’| 5 ?g Qéurq%g:%hw r%%e%?ar? r@l%tb&bﬁﬂarggulatory

neiqusodest fanekprebsion @ss patient (sheh raeamumabtwpromoter and terminating
signal). Alternatively, bacterial delivery systems may involve the administration of a
bacterium (such as Bacillus-Calmette-Guerrin) that expresses an immunogenic portion

of the polypeptide on its cell surface or secretes such an epitope.

In one embodiment of the invention, a polynucleotide is administered/delivered as
“naked” DNA, for example as described in Ulmer et al., Science 259:1745-1749, 1993
and reviewed by Cohen, Science 259:1691-1692, 1993. The uptake of naked DNA
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T-cell reactivity assay). The |level of imunogenic

wW@edswsdey4 of the i nmmunogeni ¢ portion may be atPCEEB1004/011620
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about 50% at |east about 70% or greater than about

9@y de ihElRasddBANQSRIRY the BNAXNtS B%dé%ﬁat&l@ BELA, which are efficiently

pol ypepti de. nh sone i nstances, enic porti
wiRNSRAEter 4 & | theegelishaln 1Page embodiant, oﬂh&? mmmwélﬁhcls delivered

aﬁftﬂa\dértnyall r elﬁt &thléd"la'#n tﬂé"'@ém955|t§d?19|scc§gll(/§r%8 s of a gene gun
fuI - eng ol ypepti d 8 havi n% %@eat er tH

RATicuRYoR C'q_é?@%b@fd%ﬁba mifiRYGen itechatauies iwhjich mvolve coating
Cﬁ'fet\ﬁé'cfbr ohi&h b%H@ @@Wvﬂncﬂ hrleUsdr %m%%térgﬁiﬂer mﬁ?ressure into

portlons may i nclude peptides in which

| Hecad Bt s¥easafRl/espmpleaAs AesasiPat & daynsiset ahvdBigtegmology 44:
dg’y.e,tgegqjggsgl her illustrative i nmunogenic portions wll
contain a small N and/or - termnal deletion (e.qg.,
about 1-50 ami no acids, about 1-30 ami no acids, about
Stlen@mudtafe drdmpleChas-uMeer Batibe AL &idA L421b8: adhieved with

anot her enbodi nent, PI ustrative i nmunogeni c

CGW%I Qchngls t%@ﬁngyf@(awegxtynﬁp\gdqug&P @rmaceuticals PLC (Oxford,

CDKPQa‘hldt PONGerjcef VHRENES Q%nWéd%ntWQns&‘ng&ﬁﬁplé"s of which are

nucl eot i de_encodi ng one_or nore
RSB LS RGPS, 7Sy & OULATS: (HkD, 196 5.584.807; and EP

PPAKAENS.| (5801 7999 TRRY ApRshchbfield &l neddi& frBe h)éméﬁl S;afrbé’éh wherein a
n@x be adm nistered within any of a variety
d

Pavgers fRfmfiation) ﬁ&e’@lﬂ:rosﬁa%r Bﬁﬁdgéné‘@%l as,e;pq}ynucleotlde are
t@é‘d@l@nﬂé@fﬁo Wg‘ﬁ %bld WihB Hellurh r!;%s?étt gerthSBd 85 4 ngsroeheld device,

descrl and, Crit. herap. Drug Carrier

i T Portiesr of & te50ss isawiod steghet gaisaly tiegkin. The pariices

t MQY 8k @olcﬁs&‘d@m’f haf £-Rod YRy @|639§'0d§n?519h§§e$ a8 e BB&%mugate
course, contain the neces regulatory

rféwdat)@tpyh@%a@dw&@@ ensased jt e artddge ar aamtteém r(l&llmgunto the
aQefe §u,|,t abl e pronoter and term nating signal).

Al'ternatively, bacterial delivery systens may involve

the adm nistration of a bacterium (such as

BRG relatsr &AbOmnbAL, GEF Bé\{;Qest tm@tﬁgéseﬁﬁ{sﬁla??e useful for gas-driven

i unogeni ¢ porti on of ol 'ypeptide on

siedigclessinjegtion ef é@mgwﬂmrﬁmfém pssent invemiendndledti these provided

053/ BiBRcH, W@El”brﬂé‘md Q)F@)OEHMH@XQHESQ%&\@lch are descnbeld in U.S. Patent

m ni st ered/ del i vered as "nak

e #98.824; UP.ABS4EY £1.312.355; cAGE3B60: 15721% 1«7&95&2@%9 and
#1003 g4 ewed by Cohen, Science 259:1691-1692, 1993.

The upt ake of naked DNA 18may be increased by coating

the DNA ont o bi odegradabl e beads, which are

efterbRNt iy CERAR PUGSIirhEHtS. t;!;kgyrfﬂ‘aeloﬁdef1 8Réding  immunogenic

enbodi ment, the conposition is
inoIYPgBlidesedasgribes beren gl iatroducad intormsisahle iroaminalian host cells for

dsbiessioR sty ﬁﬂ?yaaisa qurrﬂ)eg%f‘ﬁn&h'rp virB& sk lékét@ln% In, gne_illustrative
particle bormbardment) administration technrques

igmRAdireent gatrpYigyses provide a convenient and effective platform for gene delivery
systems. A selected nucleotide sequence encoding a polypeptide of the present
invention can be inserted into a vector and packaged in retroviral particles using
techniques known in the art. The recombinant virus can then be isolated and delivered
to a subject. A number of illustrative retroviral systems have been described (e.g., U.S.

Pat. No. 5,219,740; Miller and Rosman (1989) BioTechniques 7:980-990; Miller, A. D.
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the vector on to a bead (eg gold) which are then
adm ni stered under high pressure into the epiderms;

WGe k0334 f or exanpl e, as described i n Haynes BCT/BP2004011620

Bi ot echnol ogy 44: 37-42 (1996). n one illustrative
||-%me§lﬁ$3é3‘1bl vmamamts t4,eSeqrpelerall (1ov1¢anrolgy 180:849-852;

%Chl eved ﬁbﬁev' ﬁég@%gﬁgﬁ? n?fggoné/-Lawne and

?@W(UQ@QICM@O@Im@Enémoevélwdizmqmgl\y) , sonme exanpl es
of which are described in U S. Patent Nos. 5, 846, 796;

6, 010, 478; 5, 865, 796; 5,584,807; and EP Patent No.
HQ{YdifiBR, aThumbapor disratiied eidenevimeddsed fsryeend;elhaverarso been

d
3E§?§§§OHV\@‘ gelrt{]‘}v@i‘s@%yw@ﬁt& r\fﬁs%fageoﬁf%ﬁm g"gft, genomg. gadenoviruses
penlt esadaetohsbingly Smee dimirizng tae hridki usssgaiatgdetvith insertional

ner at ed a deyi
Hiaeness i Aaa] S Gttt VA Brizel rty Be g al 1993) o
wirel. 8ki5911-5b21; paittérederest angyode Hiohah Geﬁéi$hé!‘°ap?15(714 729 Seth et

ianmet e e CO
ab 0B arylpsoats-Gheh BB 2L B0, e Thery e 0k Bgperer. k. L.
CEEB3¢ BT ef:lmmqqtése&ﬁ 183629 tamd tRieh etga?n(e QQBI)’Human Gehe |T£h"emﬂ>y 4:461-
gg&)fﬁ u ot her dev ces, ({J d;e 8'%4 (
NG TUEAE- 3P P%‘ﬁ "HS%EEH%C? gvscqrﬂmgg F%’ﬁ” enovirus serotypes
eomaiAﬂHonsa sifnifitent propoetion of Iﬂ\GfEDO%lMtIOhﬂ'@VH@G’IdL‘h@M‘Ig antibody
rovi de ect, Inc Port 1 an sone

Bt do e Achfits. Wibieo. i Bty ¥ <ot bis, FBfEing ggsponse to 2
fetéddlodbid,; arign4n lhlﬁaco&b&bﬁt 93Tinebbaddy, Sslern. Non-human primate
5,399, 163;: ,5, 520, 63 H 5,993 4%2. Ther.ef

BT B e 23, NS RaB e AP ey T BB AHG 8. Fltzgerald et al,
(2003nQgQ GﬁmOn@m M(:@)mmndezg))daecmajoeﬁehen alitarnatige adenoviral system

bl e . mal i ap .h .cells f

b 8385 BiecBi g R S et Sl RS 1P o
systens. n one illustrative enbodlnent retrOV|ruses
ot SAae 8 BT L Ul 5oL e BBfeopea o
poigndiiewida detverpeiy dectoks dah&aepee&@rﬁonsmu@m using teohnigees well
60 7 8P Aoy E61 1 o DAGRAE T . 0 B @, eratona
Pebkpzkiom aNus. WO LER/CHT0t dreinWae QBSlEBI?aQ;ek:bm&deSIdeétl ale(338) Molec.
bsus e haShe pou TBGkot B a. (U3G0P VatEni st spring. Herbor
Eag%rgtoMBresM | Carter,aBAJ. F(osmrcmrit%m&)piﬁbm%gmqmemgy 3:533-539;

Vs B ¥ Elrraft ToPs A MGPRRY BT M 4988512 Kotin R

E‘Llr(m&teeﬂ-luaian GaRIB)erBpy08: 79NS01;. Shstind. anGcSmitHIBA94) Gene Therapy
1%68938: 808250 P0%) R84 )R WP 1%0:1867-1875.

Additional viral vectors useful for delivering the nucleic acid molecules encoding
polypeptides of the present invention by gene transfer include those derived from the
pox family of viruses, such as vaccinia virus and avian poxvirus. By way of example,
vaccinia virus recombinants expressing the novel molecules can be constructed as
follows. The DNA encoding a polypeptide is first inserted into an appropriate vector so
that it is adjacent to a vaccinia promoter and fianking vaccinia DNA sequences, such

20



10

15

20

25

30

35

Temn (1993) Cur. Opin. Cenet. Develop. 3:102-109. n
addition, a nunber of illustrative adenovirus-based

waeymsesw3have al so been described. Unlike retrpPvi/EREes011620

which integrate into the host genone, adenoviruses

BBk She RGO AT IR cha AR A SLB 3 W L, yranstect

@elih awhi€H 286 )sirdultavieoadly nﬁé’ctE@ﬂNIm?&acmat Hetmoidgou$ Treg@hbination

B R insfl B Hhcang proller 1 He Bpnd epcbdic' e BBEbtce of

G8teB:38 indelOre VBal gerenealThe (es0Biay TEeswp. (receplindntsan $8 selected by

SEMY pefcesk i SR8 BlesBhaTBCOBI SRR AECAR pERflg Bk blagues

hresiatast theestsoneti mes i nfected by conmmon human

adenovi rus serotypes such as AdHu , a significant
proportion of the popul ation have a neutralizing

i vadeiiybasesijofestort/ioantsfectianl eyrternroas bewdoneénienly|uskd &yprovide for

t. £ r : ter . .
A g, LR R0RE 0 . 08!S0l B3R epices descrned
Nmnenh inrbostpeilsrat an at@nism. fathis partioular systdm.acells fage first infected in

LIRS RT3 S Ey, EXSTBETAL ol laoe 17 o

gdlyengrase. vmaqglmmrasal dispjayiseenquisite specifitity idi thaldiv @nlyaganscribes
%mﬁlapés b dﬁﬂngt %}lrsalF'oﬁé\pigg qﬁ% Olyce I§%P@%ﬁsfected with the
ar OCIa ens

ousS a ed virus vector sys
Iwwualbemdotymolmvlebmﬁ@q:f imregtouwamobye@iw @eonoized. Foe polymerase
S Vi L UCT . .
RYIREEEN 0T et Y pg BBFELRS Y8lcMbingn wagggrves e
NiessfeSietl7 BNAL intarRNA  vitgdh %4 thenl traesiaiad i iotoapolypeptide by the host

Ptﬂ%‘#aﬁ@rﬁéﬁjﬁ%%ﬁ’ Wﬁ@%}@o@% e%%@@gﬁgge%hsﬁﬁ I AC en¥toplasmic

eroductiof m%geWeomtreesofgﬂ\l&\@@udtsspamaiﬂjlomavrb@ncts See, e.g., Elroy-
g}gﬂra@\tdol{/lgs rP? C‘F\E&?r%ci.gﬁsﬁ é&%g})?%g)m%%ﬁgﬂt uerst et al. Proc.

rnion 1n Mizyczka

(N Aradhfiai. éJﬁA WB):&IS BWM‘CZGObi ol and | munol .
158: 97-129; Kotin, R M (1994) Human Gene Ther apy
5:793-801; Shelling and Smith (1994) Gene Therapy
Alteamtivel9, aviprkvirbens, euctl as (hedowlpol anehqanatyiedx viruses, can also be

£34136 it YA r ; :
(]]u FVfZSr IE% EQhe%H‘g ggg%?nﬁb%fefégﬁé% Z—?néé%g{bnmganf %rwpox viruses,
ExbrgseipgiithorInogenshicorp mearamaliampathogens, bie lgmw tor conésfr garotective

gﬁﬁ}dﬁﬂg vméﬂsgdnqﬁirs eY@dj tJ 58%9 Qﬁ sﬁgéeg aﬁ'\é ¥1$8 f\én'nr N\ﬁ&?x vector is

vaccl
epaatinulasly d&st:@blﬁurahvrinausandeltlaﬂrbnammaﬂammmﬂnge members of the

0nSt Lue ,
205 G5 Sl BB OO, UCAE APpepfHS oyl shis and
dpgretope iase @ot édeddive so maramalian cellsadjedwaist fot pregducing recombinant
VRO B PG 47 thel bAULUWHEF GoUR BESRAHA 66 Hescribed

above with respect to the production of vaccinia viruses. See, e.g., WO 91/12882; WO
89/03429; and WO 92/03545.

Any of a number of alphavirus vectors can also be used for delivery of polynucleotide
compositions of the present invention, such as those vectors described in U.S. Patent
Nos. 5,843,723; 6,015,686; 6,008,035 and 6,015,694. Certain vectors based on
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20as the sequence encodi ng thym di ne kinase (TK). This
vector is then used to transfect cells which are

waemshsmaeousl y i nfected with vaccinia. Honol oPOLIEP2004/011620

reconbi nati on serves to insert the vaccinia pronoter

¢ Dt . y
RebB i 2Pl B AR NECLIPARL 5 8o, ALSEAN ocampies o
nedantEmznfousdim BES. Betept Nesl 35054 7tand ;»Edd.H&b.cel I s in
t he presence of 5-bronodeoxyuridi ne and picking viral

pl agues resistant thereto. A vacci ni a-based _ _
i Tieevdctars /Mhicn sdrepriseotnesysieatide srqbences rencodiegtanfigenie geptides

t V. [ ' : ' ; ' [y .

e BiME8Tsh Hpl e s vhl BTt BRlacilh PR Rlcaly effective

Heneajuantity tdbe edmalisteredimagbe dr thamasge ofroneisogoamttd ¢ 6 maltigram, 1
s ot iy . i tro Wit ‘

PRorfh 46 1 igflofarhs it par U Bg S bO Al 10 icrograms to 16

eitigeam dphatper TautBNAf puldevtidager dises pbé yaxertaggantity may vary

[ eci. . it )

o3RSy BRI S SAELIREL e AL Bl ke g e rote o

iadfrewstradion. cel ls are transfected with the

pol ynucl eoti de or pol ynucl eoti des of interest, driven

by a T7 pronoter. The pol ynerase expressed in the

Suiteblke dschniques foh imtrodecinghthe naked spatynsiolgblideant vector into a patient

" . _ _ > ) Dot
SR T SHEATSLER S BB, b Ruba oy o
relotinistered, topicallyntet the dskjyy, ovitalericbeal shifgeed fovekample by intranasal,
. ; ‘ . . ti

SF AR L APRARED SoRARG o hor 89 0LEB0 g & cor may
PBegirasent dogettyss withr pharNmckuticathadccestable &Spigritoadh as phosphate

: 36747 er . . P . ' I
DU St {55510 RbeRe ma BF oM raofiGEd byZfte oF Bltitating
sgehtsagichhas Denivamsineaeiherasenaygiely oriincigesd ircére BNSofdppulation.
@ﬁgr 'ir%t ! XP.radH?rﬁst‘éﬁ NHe ST GRR ‘afreétpt oo G‘alg‘treci?ient include

econbi nant avi pox Vi ruses, expressing I nogens T rom
nitrasalind relgsdridabsfengaticn, elekiiepaiation anginhisroseeding sthicheis described
iim ' en adnmi ni stered to non-avian species. The

use of an Avi pox vector is particularly desirable in

human and ot her manmmal i an speci es since nenbers of the

.tﬁ&x?f?ﬁl]weﬁc Ry (%HsYl'uag Qﬂéaﬁﬁ Bé Yﬁb%ré#e%pb)i/ %Q\'}egali ft?nown transfection

suscep € avl an specl es ) ore are no
itedheiues.cfor axarapierdhgsenndeding thevesenodisariséactipn edentsnd-xamples of

FER DI PO 5026 K29MeL Ll BhsgRRE, oo oenc
Dexprac and tpafeetapts oido exdrapie dirofestann anctransfectam, Theajosage of the
Sytheic ¥ BUL2AAG N B 934700 and WO 92/ 03545 Any

0 er of alp

a nu avirus vectors can al so be used for
delivery of polynucl eotide

In still another embodiment, the immunogenic compositions of the present invention
comprise an antibody, or a serum, or a domain of an antibody such as Fab and F(ab’)2
fragment. The antibody may be a monoclonal antibody or fragment thereof. The
effective dosage is typically 100 pg to 500 mg, for example 1 mg to 50 mg per kilo of
patient body weight. Accordingly, the methods of the present invention include passive

immunotherapy or passive immunoprophylaxis.
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conpositions of the present invention, such as those
vectors described in U S. Patent Nos. 5,843, 723;

wW®H2003639%86; 6, 008, 035 and 6, 015,694. Certai n VBCL/BPX04/011620

based on 21Venezuel an Equi ne Encephalitis (VEE) can

al so be used, illustrati e I

ThgamiRoasns compastiorrand e oW e Biee'S %W?f@hﬁ‘ﬁ”m” can
%eCH@lrveremlb«yhacammberseftrbeteeuah@otasdmtrsmuanms subcutaneously,
enco nt| en Cc _peptides are administered in such

ﬁf't°g§' WA ra[ygn%ns phyl actically or therapeutically
effectlve The quantlty to be adm ni stered nmaybe in
| ligra i r :

,{#3?%@ ygﬁgtm{éoqr%b Y% %gr‘pr% t%?rS%{ %Cg})f [ V%Rgﬁge@féﬁnventlon
r@ §rli63&éﬁirrli8u<§63 abimmure rgsponst reduintieantly ofi thesTof type. High levels of
nucl eoti de per dose,_ The ac ugntit y var
dohdYREe cHBKPeY dBGndIFRYY: o-ﬁﬁF‘P‘l’ehv'\g'i B‘ﬁﬁé’ol'ﬁeetﬁgtt%@nfo favor the
*gﬂiuﬁﬁl%r} Bﬂwlﬁédiatéﬂ%?iEﬂe fr@sp*oﬂséaf tosdadripisterbd @RAtigen. In contrast,

ui t abl e techni ques for |ntr c

By R 6 Taavdh CUakles (@i dd lrat bk a8 45 Phtang e favor the
tirf&licﬁéﬂ oﬂﬂﬁﬂadrélafﬂnﬁfhe\mbéﬂbn@és FHop aopviewioe thecfairiiles .of Titekines, see
nucl ei ¢ acj

ma ni stere j I 0 th, "o
Biaemang, b CaRRR B RPACRET I el e tapD By fLote or L8
pgt béﬂﬁ){%ahsi mebA! a Ili- msrp@wglpﬁtfel asJﬂljstlﬁiécgrneEP%92536 EP 0712931
m.nlLstratl 0 nuc) eot i de r vect
BPUsb e enooliaaieedl |h s BRUPSHIOES SeTtipRes. Bh piaNE. include
@Gl‘ét@di %Iypeﬁtlﬂéb @‘Br;mi@mﬁpétﬁfbmlﬁwééler@duér&de waich PBS) at least 70%
e urt her
RN hier ARt ARt ot ros Sk ey ap BlsttFhdjentiy, o least o7-
%@?ﬁﬁgﬁtﬂy ]1!0 ﬂ’fgt bﬂsE@t:dlCN@ B (hlhraarDmAm QT BHGID HO:7 @lhbreﬂe IL-18) as
netnods, o1, aam ni steyfin cl
Senecfadirl o Dot S fh 0l 854964 no,
$ééd@é{|\?ﬁly @uch d%fpbbﬁd&f iatiuea trmd d&ﬂb’n@&g&ﬁle %’MMS]BCIH dfSEQ ID
escrlbe |nUS§69 901 &/ Io paﬁdecb h id
N8t ansk " 7er{ﬁ%9?&8\se'>b sk BPyPeRtiggRay be the amino aci
:sﬁéﬂé?rfcécéslf svatrt fbmpnstaqem NO@ a@d(&tmi D N3, elfum:fragiwm;s are also
e use o ranst ecti on en es .0
SRIeITBTateR: i @iaasmaTe ohers Wi e GeBaF &f SRpEnga biologica
Raﬂwh@t& mﬂur%eﬁiawcr@@ &nil-1d Beée ek ank Snddidlibn of IFN-y. IL-18

exarrg pof ectam and transfectam The dosa e of the
Yetfr%a%nt% Bay deAsRf rl-<edmEynegeninEagineris Sy be used.
still another enbodi ment, the imunogenic conposn ti ons

of the present inventjion conprise an antibo
dler! Brrolypertdel B1RYi ke BF tharforRal HeRlyreskIeein 8 ﬁé% b Part of larger

'ﬁ'&@m) 3u<fh’ %QWEnﬁJsmFFh&roﬁfﬂ | ROy vEBINtHECard HBH OsInBshalated, that is

anti fragment thereof. The effective dosage
tp)eblpgat@/ess tﬂqjola,% by goquglﬁe apyo @q%ﬁﬁbglt%uoast\%hngsga residue is

REebstflitt@ b9fanother with like characteristics. Typical such substitutions are among
Ala, Val, Leu and lle; among Ser and Thr; among the acidic residues Asp and Glu;
among Asn and GIn; among the basic residues Lys and Arg; or aromatic residues Phe
and Tyr. For example variants in which several, 5-10, 1-5, 1-3, 1-2 or 1 amino acids
are substituted, deleted or added in any combination. IL-18 bioactive fragments are
also contemplated. By “bioactive fragment” is meant a fragment of IL-18 which has
retained substantially the same bioactivity as the full-length IL-18. By bioactivity is
meant any of the following properties: augmentation of natural killer (NK) cell activity
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patient body weight. Accordingly, the nethods of the
present invention include passive imunot herapy or

W@2®si03%34 mrunopr ophyl axi s. 22The i mmunogeni ¢ PCT/EP2004/011620

conposi tions and the IL-18 polypeptide of the present

|nv t|o can be .
%]}ursega?%ﬁﬁ %CLV%@E& angou 'F%Qf‘ﬁci i, gsge'?i%% onaﬁH)ﬁgratlon of
@bt"’a“éd av eﬂBl)lShMi-arﬁmelnLc- adivity)| grpfamxt;eMeanf U‘ieoamreseeon of Fas

REHRILCHARLO0E, QP LA A% T 2ol SRt RBE Hod RHGNH gl Buicsr

RN & resp SonSe om nan
tahe offiet citpRiees fclir gRarhpleaf $h Mypﬁh&anappﬁtmmata gma(eemgnumty and

TNE L-18, d f
&‘Lﬁ?ﬁdﬁggqﬁgﬁ OZ%tSHQ #é@?éast ed i m%ﬁze trggpoagesatlgr an

adm ni stered antigen. n contrast, high |evels of

r&qaﬁ%@l %%ggciitigg ?rlaér%egii of II‘. L18 ﬁ Jr?gﬁmlnt !Nh%h%%g rétglmlzg )the ability

duc
n@srpxmmtheFm'odactroevmfeWNgf as ImBaSQneﬂl iresitrof bw{@dl agsay system.

?’E@?Nbg;yelﬁnf_t{’ﬁ%gyt@glrﬁrﬁ f@gn‘l& ?)!pgggénﬂumar? II]_'AI% pez;gptor will

IréspbBdptol trempient avithsiLeids by oscerelasmg Eﬁ@mon EGEcretlon) of IFNg
712931 PO 8 2441 I e

AR B SRS PR i o e o) JRERLACE: ol

domunolgicgl Methads, 1898.c21d, Séd02nce V\,hl ch has at | east

70% i dentity, at least 80%identity, at |east 90%

identity, at least 95%identity, at |least 97- 99%

il Btpiotypepties remtording SEheDpieSed® ifvantiam chh beé PremaredSHCIMY suitable

@N%qz}eén}lléégﬁﬂbéﬁ ]r%ﬁ‘?ﬂ?% ﬂ%ﬁta‘flgﬁ%cgﬁg%gmg&%me@’?JcohlB‘r‘nanuy or
rsgsthetidally eprpduciiyr Isajdo bglgegmitidees eicn Sugteptehasion means are well

the, am no acid of SEQ D NO 6 and SEQ D
N@Bgrs °r°83'g cetalﬁ{/el y. I'L-18 polypeptide may be the am no

acid sequence as set forth in SEQ D NO 6 and SEQ D

Y 7. 1l- fr
P ool B4R Sty B IRTRNERER, il poliidaeously
tinahldeg & glarrbacevitigalyi ancoeptabtenexmxgem @) cangen A cyrrlef molecule may

fellhgg‘rﬁg Cgbv%?m ?J}%s' ﬂgﬁﬁfh%ﬁfi%ﬁ'&ﬂsm!%b%%s ké' I%Cﬁa'cfé‘?lal vector

s ey be us ogeni ¢ fragnent
loe aJBzmﬂerlal lcadier ptrhinpepter.dsalinayr @e immurestimolant dﬁemlcal A carrier

éngx YeSwater tsgfl ?H’ otﬂayt?@%i% @ﬁrs ol |ca|I §5I9§Jr]spA°Ja?r'|J} rﬁél&lﬁhle may

a fusron prote s are
caisdt indpdend drous ipatymesic palticiee pmh:l%a nhicrobead gr dyanoparticle, and a

SRR 34 KB AE BRI bR S Rr ot or cacu
mas;ﬂmierdrsmagrﬁsnuﬁymiosaﬂwate ucdn phasphate utdlaurs carbenaten nggnesium

cg?bd)ng?er te:%II('ﬁ l h%ﬁa@é@mg\y %@é“ﬁslgubue @%ﬂ%ﬁ&etalﬁ%omum -iron
tpheshiade, cpmmlmﬁsn msaMeAc@q:lumﬂrcm phespheter e@lcmmemagnesmm

Fc);lg?oonate, or a mix of any of those salts.

Upon administration of the combined preparation as provided herein, a patient will

support an immune response that includes Th1- and Th2-type responses.

The immunogenic compositions and the IL-18 polypeptide or bioactive fragment or

variant thereof according to the present invention can be delivered by a number of
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and Tyr. For exanple variants in which several, 5-10,
1-5, 1-3, 1-2 or 1 am no acids are substituted,

waledosna@3or added in any conbination. |L-18 bi PEEP2064/011620

fragmants are al so contenpl ated. By "bioactive

f t -~ Wi h
SRR 5eh 28 PyBraec-udtve S GRTERbp . jrtsPefiodilon M deftsy.
| L-18. By bloact|V|ty|s nmeant any of_thefollovmng
e reters sictucAmn <he B st deflerten FoatnBanfigeric pestices
M@admirilétered firel Sigdhi amoun‘t as IweHI l]iB’ prlo'phyiatatchkt}nordﬁerapemtimtlyeelffective

){%?‘lél tl}’n %) F—aé@%l"? 5 )E/iq érbenrﬂf%rb%ﬁf%'&f‘:eel Icobré?n to 16

aﬁlﬂhgf’én@ db exariphet p&sgmnphool@bmtragnamsﬁ far Bhigicleahk@iedaietivery, and
S RF o iaran 65 Oef adeh o RGegi@PBe bsd Ohe exact

Hmanﬂgdmyethyemmmly mepemnding wWrarthe avdigitaof ithe patient being
ment, o nt which has retai ned the
é@pﬂn{s§d@8d t%ec?%ége %fsﬂdﬁ‘é t?%'gﬁcti on of |FNg as

nmeasured, in vitro, by KG1 assay system Human

LGRS b0 e, RBISE B U o e

kyso includa sopical hbpllqatlmjwﬁh |aorap©eamlam vehigle.ofThé Rigleic acid may be

CORRSHERR Bt Rberlih 2614 e Bl BB, conasa
Qﬂallmﬂ)avagurhal belmarepm ptimghésdraticre o e naketdopaiymecleptidseert vector may
S oG P R B A LB Bl Brosprae
reedferddl seine | (PBS). DN huptake ahdy bprfodiueri fagiliteteaddby use of facilitating

rb PR kokdant ShoRt SRk G, PECRE R Sy Phia formuation

asther dnétgodso of rminmmstenng athe nmycleic et atirectlys ity a rretipigst include

CLgtfr) hﬁ%ép %cénac tll\%a\?{: %rﬁ gge%ggcgl)é@ergér?d;fn q%se%afn IVﬁ{ICh rA described

iinclusieagyoal.carri er organi smsuch as a live bacteri al

vector or a bacterial carrier strain, water, saline or

an i munosti mul ant chemcal. A carrier can be water,

suxttiakre obnudtibeacid ubristiuets mphy eodrdminced by cleueriabkgowrA transfection
I ecul g a ri

SR Gs R S B 30 P80 B ARG OR YR, s o

neésd bgents dddudeardatiohie ageots, &% edampiaiaainiuny ghosplade and DEAE-

%%?sn I g‘ nBB@S{%h %h Fo§ %%%r%@lec Loﬁ%c?m SRALA sfe?tra megés%gé of the

ci um-car boha
ragleisacidrtccls dmiatsisred edrcbelattesed.f at e, magnesi um
hydr oxyde, or double salts |ike anmoni umiron
phosphat e, potassiumiron phosphate, calciumiron
prresihhiadt molypeatide anbioadive fiagment thereof according to the present invention

is one that induces an immune response predominantly of the Th1 type. High levels of
Thi-type cytokines (e.g., IFN-y, TNFa, IL-2, IL-12, IL-18, etc) tend to favor the
induction of cell mediated immune responses to an administered antigen. In contrast,
high levels of Th2-type cytokines (e.g., IL-4, IL-5, IL-6 and IL-10) tend to favor the
induction of humoral immune responses. For a review of the families of cytokines, see
Mosmann and Coffman, Ann. Rev. Immunol. 7:145-173, 1989. The levels of these
cytokines may be readily assessed using standard assays. By “IL-18" is meant a [L-18
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carbonate, or a mx of any of those salts. Upon
adm ni stration of the conbined preparation as provi ded

whersiospe3a patient will support an i mmune respPCEEP1004011620

includes Thl- and Th2-type responses. The inmunogenic

Cq%g}éﬁé ¢ §08isARfad IPEphediaBOEBRRALLYE %ﬁg@g‘?%%&%ogwmm

H%r acc ing 't résent
i1V 8 rdalype ptides |bdu@kelsma¢frdeplolmepademn¢rapnsuﬁg amamumceeud sequence

S ‘fqbﬁ%sr P{‘%ﬁgt]m@f 6de%tﬁ Y at \feé%g §§%W88r#ﬁ3éyat legst 90% jdentity, at least
@50pidestity ! dreat faast QbQQ%Gdgem@nbasaf@E@m N@ nitimgend8) or SEQ

PRy g 47TS) 5 SosfeRd plRfed) pF B b it gfS 10 Now

cudnBEQy D Nde, asehpeotivetyer@oh p@ymﬁt@almo}udentrtolse gaangising the

f . 6, | .
SrBhsafl SR i SHoind ReBMRLIL Y ecpgepive moy
drade 1t amaocapicaseyueocd 8s iset forthrimSECOID NOhtand SECeD BO:2. IL-18

cl eotide [ t '
U 46 956 SRR ATES FACE S JHBRRL ¥ 2o YA arp cavaie o
kwhmglngnaumblsgdala(mwtighmicrmrutrwnorhomd'm) ractivityatof dh-18 such as the
bI e ﬁchm ques for introducing the naked

‘&Q:P” e or vector into a patient also include
topl caI application with an appropriate vehi cI e. The

115 R RS R BT BB b1 A0S pan o e

iprdtemrsashlas adusion probtdin. akzaglvaabnte lare also amr&ennalated that is
The nak e or _vecto

BEvBPRLER heIet RY PR P BT AR S bellytng Bl Fg¥siaue is
@absmuteutb,y ahiotter a\ﬂtfhpikesqulaaifcterb?kfs; gl ;yaldall;mich rwbét]ffﬁiﬁjm are among

u itate use Q _
ey Y4 B A% Jgerimend 2 20y it b8 et Frues Asp and G
smfngalsel 3hdoBin| amboigl e ba?.ldr’eeldﬁkﬂ)fsmnMrgt bromom@uheafsmues Phe
RS B R P AR 507 T 4 5 o s
siré Bwatut@d),de@lteznbrraaqdedatammatmr oseeding which is
described in US 5,697,901 . Uptake of nucleic acid
constructs may be enhanced by several known

tiL-asospepiivestaectmingueshe praseebiavapition icho be drmﬁremilmg\y suitable
t he use ﬁf transfe ttl Qn a]ge Its. Exanpl &S oft tes ntl

JOANES THR DR &) g g3 Egﬁt%‘?““frg‘rg YRt Keempipantly or
hyatphale produddichBEBeX polgpeidds,| efeofRehapteparation means are well

ex?n;plte,d.l 'h%ofrgct am and transfectam The dosage of the
AP WL™E ' be administered can be altered. The

I'L-18 pol ypeptide or bioactive fragment thereof

TR b oo AL B REnbd Hil B 5, Bih Bpgeh iigent wi

|seppdrs awfmmune response that includes Th1- and Th2-type responses.

Within embodiments of the invention, the immunogenic composition additionally
comprises another adjuvant, for example one that induces an immune response
predominantly of the Th1 type. TH-1 inducing adjuvants may be selected from the
group of adjuvants comprising: lipopolysaccharide derived adjuvant such as
enterobacterial lipopolysaccharide (LPS), 3D-MPL, cholesterol, and a CpG

oligonucleotide or a mixture of two or more said adjuvants. Adjuvants for eliciting a
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Thl-type cytokines (e.g., IFNg, TNFa, IL-2, IL-12,
IL-18, etc) tend to favor the induction of cell

wore@sas®wel | mune responses to an admi ni st er ed BOIL/ER®N4/011620

n contrast, high levels of Th2 type cytoki nes (e.qg.,

, -6 _and -10
RN T iR, Aroromitr ot Bels B, 4 coppipton o

trhéndphoipHons Kfid ALt ddri eRsMplee 8-débaeiateain thdtiobhosphoryl lipid A,
73, 1989. The
haRaetayinan ALy 4 Pt iy 206 e b et Pl Gprporation
E(Séﬂjdé WRY séd, lferléanipde, i Rateat Nbs.1484 X2, ylp&a?ﬁt,@‘kje 466,034 and
;S&r&} d in EP0692536, EP 0712931, EP0767178 and

I L-18 pol ypepti des include isol ated
polypeptldes conpri sing an am no acid sequence which

as_at least 70%. dentit at |l east .800% i it

1Boaf® vty (08 BringelioosSARGRIRY Ao to B pventon
Qdd@ishallyd@miprisys hmimmMOsﬁfnu&E@prMI[goommmm L 18) or
SEQD NO2 (nmurine 1L-18) as depicted in figure 1,
over the entire length of SEQ D NO 1 and SEQ D NO 2,
r@@ecmthalgmllg&mmteqndéyp@ phictiebe Opd dideclédtideds unmethylated) also

h
GBS BB P 2B s E BN Bes s P an are
afe?BC’nIbeHCIfdr seamplecen Ay Os 86/0265%, hWh BEE34B8Nand. Sd Feient Nos.

?@%@% %55 @%”Fn\% C%EI%IUe cgs:rgD(f\&%eecg;%h shgrg a{tlsrba&escﬁbed for

Examply, brlSatceettal.g8oiercea?73: SEmmMm c) activity of

I L-18 such as the induction of IFN-g. I1L-18

pol ypeptide may be in the formof mature protein or

rmgG barakpawr irofhel &t ge bejpg atdtivantsuetierasdrainfstesed iy both systemic

tein. |L-18 var,i I nt e
58, Fuoral dotaafVORPIO5E5 P D R it i of Jfhud 1008,
S1L6b&)18t70t8|76nM;CCWsmeeéin Ravigst. bueund., 098t 1681(@)eld6By6). CpG is an
-l gtge?/fee{tlamf%h QY oglne éi%gu %ﬁ%ﬂd nu%{?oﬁdge Téﬁfg Q%eln? H'nCIBNA Hlstorlcally, it
Sers ahsuér\@dr tha&ﬂm@%&admndoch@@scamlmexdkspnaardl t(]mopr effect. In
n and r
Zpr@)eq oﬁiu ﬁgﬂ ¢ es@aﬁugletogﬁe g%@%?yffo% %otreé &%g ﬁae'agences were
\shpwarid Selcapaﬂne (ohlrslemag ahmubestithulatery effeet3, (thth oitroland in vivo).
no .acids..are I . ' : .
STRRARED G858 ARSI 1R EAEH s oA, o
@ esetndl COv enttif, onaroauh this pctapyr edhe rcemtrgl selet efbkre CG motif in
nanner i n COLTI
TR Bes g et i AHEHSE S S Mideek STRYES e 374 oo
si@iod. ;meltqlpdmhaueis haetsbowbthe ther ©6amatf|haa torbalirs a @edain sequence
wel nde g e
A hlaxh IR HaP Hich ek En Lt arcBHfinGH Th ebterl DA Bt BRE rare in
Wehtebrate DNA. The immunostimulatory sequence is often: Purme Purine, C, G,
pyrimidine, pyrimidine; wherein the dinucleotide CG motif is not methylated, but other
unmethylated CpG sequences are known to be immunostimulatory and may be used

in the present invention.

In certain combinations of the six nucleotides a palindromic sequence is present.
Several of these motifs, either as repeats of one motif or a combination of different

motifs, can be present in the same oligonucleotide. The presence of one or more of
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support an i nmune response that includes Thl- and
Th2-type responses. Wthin enbodi nents of the

WO pwsensdedn, the i munogeni ¢ conposition additi PCEHEP2004/011620

conpri ses anot her adjuvant, for exanple one that

induces an e response predomnm nan

e s R G o A E T O uebeliee o Bl eigavarious
ghiaufe elibsds, lﬂd@lﬂ(ﬂlﬁg mmaaau lgliengeell$ i(whipo! pj&amehﬁferfd&)n y and have
derj ved ad uvant sucE &g@ﬁrobact

EYiBlyfio Aealkk Aok magropiaes e st 6{02§94P8|8> 4RE )y Although

Gitfer thﬂﬁ?tﬁécﬁ@bGd@)nm’ nlag geydances Gbt haan@thisredesebaid sequence

adj uvant s. for el ici ¥| ng a 26predom nantly

*T*ﬁ‘ie "t‘%@e?%%"p‘d’fms Q‘“TLWBWBSB' ¥%r exanple, a

conbi nati on of nmonophosphoryl [i p| d A for exanple

3-de- O acyl at ed rmno hos together wit

1hE A gRrLERISs o7 SR F5E0uIe e Breaent yioaTey Farin two or

ré Xinomiopas actp@nnétﬁeaeteblaeaxedé\by agggsng gfreaxaﬂrwaet stdSor more

Pat ent ., No 7,61 4 an

puggati d@§4§rherf’"89@°£%?§8‘a§ H&E‘F r???é“ MYROYRSZRY be deoxynucleotides.

Wmémbbdlmeat:mer:@ten@cbotudmﬁ th@vsl%gttriulolem!hiusltphoamddrw|th|oate or
rlsesan nmuno a G oligonucl eotide. ..

G RICEBRRTBl St BOTY. UL S S Pehe TR ter At e Bracyisotide bonds

dienugita®t ihde stspealrotettuy | intedipn alrﬁ:Mdirllgdlw@ormclqotides with mixed

RS0 kst oI GRR B Lol S S SR Gginitorces or

BR6SHPDRRithidEe2é F34diBeaUSs $66 P88 S5, XoE 305 a8/ CHBIR6204.

and 5, 856, 462. | mmunostinul atory DNA sequences are

al so described, for exanple, by Sato et al., Science
Bxampleg, of l8Rpnudipdtides afaﬁ?ehhévmlldvﬂng heeqaericeas Theiseguences may

B Posr L P ey e o ™ e olR 360 e < ot ol
J OLMGONGSEQISND: 3L AUCATE ATCBTHC OBEACEKTE (ep@ 1BR8) S,

S TEY EsER B 4, POE B AR L A AT (B 1759

MOLIGO JPSEQEDING:B): YL GHTBAC IGTE GZC GGTVEHSC GBEACEIACG

RBiobE B 65b! FEToR PR G o 200 o

okhg@omasceatiadey derived from BCG gene sequences were

SRS e FFRAT TR AT Ch The, BTE Aiks R o6

t hese st udi es concl uded t hat cert ain pal i ndr om c

2@% PY QPQHF'E& 'dae,sgq%gy &Pn}Pﬁlge % ﬁsgyé:n%%%l ove |n S(hat they

hﬁVﬁJmOGrﬁsjeﬁuératall o¢leticrs dratigitiored thetettat ed in a

publication by Krieg, Nature 374, p546, 1995. Detailed

anal ysis has shown that the CG notif has to be in a

TRE GG oIRpAUEBstRIes utilised in the present invention may be synthesized by any

method known in the art (eg EP 468520). Conveniently, such oligonucleotides may be

synthesized utilising an automated synthesizer.

The oligonucleotides utilised in the present invention may be deoxynucleotides. In
one embodiment the internucleotide bond in the oligonucleotide is phosphorodithioate,
or phosphorothioate bond, although phosphodiesters are within the scope of the

present invention. Oligonucleotide comprising different internucleotide linkages are
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context, and that such sequences are common in
bacterial DNA but are rare in vertebrate DNA. The

WO povsnssss4 mul at ory sequence is often: Purine, RUI/EP®)4/011620

C, G pyrimdine, pyrimdine; wherein the dinucleotide

CG motif, i.s not nethyl a ut_oth niret hy, ;
Kt R R S el Sl
usoads wihidhhstatplisesee bliganudadtidermanbe eseécai n combi nat i ons

of the six nucleotides a palindrom c sequence is

present. Several of these notifs, either as repeats of

PG mbeh fforatulated mtdvaraties s genetafly adreinistared irf fsge sautidndogether
present in.the b onug ide, Th e

SHE SeraPubdy G- oguotel fsERbEr apd BoRboSERET & covatenty
caonfugiateidnty al agtigencPEJt PaldisatisnNactMO 884 694F)i ouformulated with a

i mmune subsets. . inckuydi ral ki r.cells [ .
SR BB Ch B DV RRSR TRl S8 B b BE . e
rérazaptidijes e §1 Grde. Ngtt Aead. SciVOISAB I 99 R5(H), 1355379).

Al t hough ot her unnet hyl ated CpG cont ai ni ng sequences

not having this consensus sequence have now been shown
t @néb eerihamcetb rfomiullattoor ynayTlryobei fenwohwatatidesoff @ Gpgcontaining

in | to._t e SN ' L alen t
(oot hulrCa; heRh-dbne (ERILA TRY EAtiRipy dittoe and
t@82t asadisdiesesit inS\WO 06109159 @ndule@%(ﬁé’:ﬁOO.Tﬁech a formulation may
o) S At . y . )
AR S U2 b 1o S5 B DB R By n o e
i forthdresnabbadiroent dhe dtindrogesicptoosquisdioo df the prasent imention comprises
ph t hi bo. . ogli .
Y RRPORARLTYOE Baridloie s8d 08RO 348, cptonat
tfhemulated rit i apnoil irc Wathr rgndsiom o R Farowiatios gyt bptidnallyl additionally
[ cheqtdde | g€Sa. f duyci.ng .
AL BN JUEAE s AL TRRL el ol s reactogenc
pdonspoisition dinete ibstopieacieddeticehosterolnat)gssdieéd MBE'O 96/33739.
US5, 278, 302 and W5/ 26204. Exanpl es of
ol i gonucl eoti des have the follow ng sequences. The
seqamoibers empdiownt,athe phospdgenst komaostiorodif f thedpresent invention

LR 5308 g o ol g oo, 1

TRANPEOMAGEPIEEGh@PECIpRAR, (@Ramphs3-derd-aoyI3ie8Faridphosphoryl lipid
:5): ACC GAT GAC GIC GCC GGTI GAC GGC ACC ACG OLI &0 4
(SEQ D NO:6): TCG TCG TTT TGI CGI TTT GIC GIT (CpG
2006 al so known as CpG 7909) OLIGO 5 (SEQ D N0:7): TCC
ha Q hat ehteYobacterigl lipopoly's afi is a potent
A 890 T TE TR ohERBAR08) 1Ald-Reaatikg, BSs)
ol i gonuci eotl des may conpri SsSe the Sequences above 1n
tdliatulatbregf the immune system, although its use in adjuvants has been curtailed by

its toxic effects. A non-toxic derivative of LPS, monophosphoryl lipid A (MPL),
produced by removal of the core carbohydrate group and the phosphate from the
reducing-end glucosamine, has been described by Ribi et al (1986, Immunology and
Immunopharmacology of bacterial endotoxins, Plenum Publ. Corp., NY, p407-419)
and has the following structure:
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have i nconsequential deletions or additions thereto.
The CpG oligonucleotides utilised in the present

WO pwsnsdeen nmay be synt hesized by any met hod knP@WEP2004/011620

the art (eg EP 468520). Conveniently, such

ol i gonucl eoti des may be synthesized utilising an

aut omat ed ¥~ hesi zer. The ol i gonucl eotides utilised
in ! pre entGWnyﬁntion may be deoxynucl eotides. n
one L fie \lint er nyo| eoti de bond in the

ol i ucl ee : \ g adi t hi oate, or

phosphor ot hoeg s %hosphodlesters are

W t hin bbe/scwpe qQf !heuu \: yention.

d i gonucl gptide c§MPrising \di Fig i nt ernucl eoti de

| i nkages fre 28co enpl at eg

phosphorgfﬁloate ophod é hers i nternucl eoti de
bonds wRi §¥st aly 5@ thg ollgon ebeoti de may be used.
CpG whefi Fr myldt del I ntofvVacci negu, i s general ly

adni ni scemed injfree sol fHTYh tadet her with free

anti gen&g0 96/ (12855 MiHs ki e dosDavis, supra) or
coval ently conjéﬁhted tocwn antiden (IPCT Publicati on
No. WO 98/16247), or fornul ated V\n"’thca'carrl er such as
al um ni um hydr oxi de ((Hepatitis surfﬁ@éuantlgen) Davi s
et a/ supra ; Brazolot-MIlan e al.

A AT e L B3 Bt 53 rom e

Qaﬁsstttumt aofni tig oUsgmhaudeotbadla)omet haadsaporiatied 3-O-Deacylated

derivative art the_c i on . of
cRGoRbaonn RIGLA TR ieo BEa8 XA Aedtrgnal the metnods
Samghtauf dBBulzmzzmanayhlamidrdferemd | 3lsc odipeloses dime opr‘epaimation of
t.er _enul si an Q

S R RoR B s PRERHERR vpunls Mehao S0rvER iR the form
FUT@Ethulsmnehé\H@ acmpnlp&ﬁ&leasﬂéﬂ’és;snﬁtamﬂ 20 m Galeter, and its
oI| onuc eoti de and, a on|n f e 21, .

eohast yaniaRT: i et oy WRoFERER. kb prpuiations
fd@frrpmbmgl maanﬁﬂyos@abnyon@ld WA amhdi i endddtantC ey itR®en described in
?‘g wgéé% %dj uvant. QS-21 nay be provided in its |less
e q "conposition where it is quenched with
chol esterol, as described i nWO 96/ 33739. n anot her

odlnen osi.tion o

TooraBR dotearaerge cibmied SERARE AP BeopatiaieRdR 17 adiuvant
| dopireitiseaof thar preserdenvention achyuwpnnﬂe‘doasndemﬁaés@d from bacterial
nonophos hon I Hj idtﬁ? for exanpl e, 3-.de- C%p | ified
moHBFRosPho? yﬂm? 'ivg Yd YASY t+ MA¥s on@'”ﬁ?é'ﬁ knowh Fﬁ%’f‘pe puritie
anéresphbsHoey ilipid Aiipapsdripeade iRaiicdel 168 supsa) ap@taetntDeacylated
%%%bﬁ%@o@&r%@%ﬁsefmqﬁw%ét%'ymveg fromogg}?noneﬁa sp. |s cpescnbed in
GB 2220211 and US 4912094. Other purified and synthetic lipopolysaccharides have
been described (WO 98/01139; US 6,005,099 and EP 0 729 473 B1; Hilgers et al.,
1986, Int.Arch.Allergy.Immunol., 79(4):392-6; Hilgers et al, 1987, Immunology,
60(1):141-6; and EP O 549 074 B1). Bacterial lipopolysaccharide adjuvants may
include 3D-MPL and the B(1-6) glucosamine disaccharides described in US 6,005,099
and EP 0 729 473 B1.
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its toxic effects. A non-toxic derivative of LPS,
monophosphoryl lipid A (MPL), produced by renoval of

w0 bmsossees car bohydrat e group and t he phosphat epdT/BP20D41€11620

reduci ng- end gl ucosani ne, has been descri bed by Ri bi

Cé:{) é’ﬁ'?gif%%%ljﬁguoc% é}%ﬁ’l eag lﬁ\w(g Q&:‘éoqﬁg %l eo#\(\t %(/entlon are those

pm%néﬂi%ulanﬂd thatsaré semifaplin stnmailgestbrtbla:ttqirL@S QQMPA or 3D-MPL. In
f ur er det

PO e e R b AP S b 1R BB acyated
dﬂ@rmsebnafande, vhacrkisamub -omtibni te tlt:e;ala\!bqa,«iI i&u(‘}umaﬁme ed

TBISRIIRROS Hisabde fls AR burfed A BRRUIAG 1S A0 biowing

rfefmar@&nce al so di scl oses the preparation of

di phosphoryl lipid A and 3-0O deacyl ated variants
thereof. 3D {PL may be in the formof an emrul sion
having a sma \particle size less than 0.2mmin

di anmeter, ang i¢®s nethod of manufacture is disclosed
| n VD@4/ 2129. Aygieous formul ati ons conpri sing

Q I| ) and a surfactant have been
de C | o.. . The bacteri al
l'i preOl ysaccha -,—< ed M) Nvants to be fornul at ed
in the adjﬁl;_ t\ cATbi R@NAs of \t he present invention
may be pu ocegseqqfrym bacterial sources,

d ¥nd

or alternativel H# thgg mayHbe
purified nonophosphoryl I%_a
et a 1986 (supra), and 3

or di phosphoryl lipid A derive
described in GB 222021 and
and synthetic |ipopolysaccharide haﬂg

(WO 98/01139; US 6, 005,099 and B o R29 47@ B1;
Hilgers et al., 1986, Int.Arch. Al ergy.| mmunol.
W{e‘ﬂém E2méy béiH gePO3ER; R3 mayiidSah adyimoheioe loOgy\ydroxymyristoyI ora

141 EP .0 074 Bl Bact eri al
%%%V@%Yé@éﬁ’é’ﬁq@émadh%é&m‘ " may |)ncl %eerSEIaI\/PL and

the b(1-6) glucosam ne di sacchari des described in US
6, 005,099 and ER 0 729 473 Bl. 30Accordingly, the LPS
derivatives tha.t-Oray be used in the present invention
are those i mu timulants that are simlar in
structure to thdt of LPS or MPL or 3D-MPL. n anot her
aspect of - the Wﬂi nvention the LPS derivatives
may be an acyl a«!ﬁg, osaccharide, which is a

sub- portion toctil{r;e above structure of MPL.

ic For exanple,
ed in R bi
phosphor yl
nella sp. is

o
]
wherein R¢ = =C~(CHy)y—CH),

and wherein X and Y have a value of from 0 up to about
20.

Combinations of 3D-MPL and saponin adjuvants derived from the bark of Quillaja
Saponaria molina have been described in EP 0 761 231B. WO 95/17210 discloses an

adjuvant emulsion system based on squalene, o-tocopherol, and polyoxyethylene
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An exanpl e of a disaccharide adjuvant is a purified or
synthetic lipid A of the following fornula: wherein R2

wongoshesoeBt or POBH2; R3 rray be an acyl chai n orPCT/EP2004/011620

b- hydroxynyristoyl or a 3-acyloxyacyl residue haV|ng

6eR197 r Menpoleslh (INEFIPRX SHavel, dur, dhedat ostipuap! Qs2"

bptiGlaMy it BD-MPDDI nati ons of 3D-MPL and saponin

adj uvants derived fromthe bark of Quillaja Saponaria

nol i na have been described in EP O 761 231 . WO

Potdrdingly, eh ambtﬁére@rnwdlradmtumlmmmﬂ@hmmmmmsmnn lzeseding to the
on sgual ene

h I d
SReE 5B, LA B T S et ano @
combinatdn olih &aborQSZﬂ:r exgrhpleor@d21y fod éxtaniRe MPits quenched form with
' th ' it . the | ' .
EEAgHETL P ulh ABoPERGS: 8 TG PIRVAIE (i eBprrSae fgm the s
aﬁmal‘lstnn@&n exanipfananOp@ rimenunostiyngatoryt biggoaatleativd, GB}MBL, and an
tion of a saponin, for exanple 821, for

QE'H}?H?%r PAUISI0- quenched formwith chol esterol, with

one or nore of the follow ng adjuvants selected from
R R PHITB e S BbadRifEbp aedicigues hy ggpbinaton of a
mdnoplﬁbswab@r lipgdnAl te Itlmmsarmnon@djwmmdaumlats the Imnblnatlon of 3D-MPL®

t nb t
ROER L asa . T Biot et 5 RS0 SLRR l SRoflgPeositon
adetehthecQBD maqmemh@d mmmdmale@re)olaal; describediin WVQB33738s Other
a_l e

godﬁlb‘@f??ﬁ g{?g\mg}pgsq AR 0@-&/3}% ea'ﬁl %rgf V%cgﬁherol in addition to QS-
ehol Arstitesr dbimuatiotiearaplofied a mrﬂmﬁlo&msza 32MPL® adjuvant and

B OBHHE by o AT RdeReT B o Sba B hEIesf rd &feifay tre
Hnmbmgerm@ cmnmsmbm atmammgfto t@szﬁeseannwman)coamnsmam antigen, for
and toco i - wat er

AR B oA FoBtrphabrihd sniddl. of ARG I e3ls%8ht, Tor example Qs-21,

together with 3D- MPL® adjuvant, optionally comprising an oil-in-water emulsion and
tocopherol in addition to QS-21. For example QS-21 is quenched with cholesterol.

Another formulation involves the combination of a CpG-containing oligonucleotide with
the saponin derivative, for example the combination of CpG and QS21 as disclosed in
WO000/09159 and in WO00/62800. Such a formulation may additionally comprise an
oil in water emulsion and tocopherol. Accordingly, in a yet further embodiment the
immunogenic composition of the present invention comprises a combination of a
saponin, for example QS21, and a CpG oligonucleotide, optionally formulated in an oil
in water emulsion. The formulation may optionally additionally comprise 3D-MPL®
adjuvant. QS-21 may be provided in its less reactogenic composition where it is
quenched with cholesterol, as described in WO96/33739.

Alternatively the saponin adjuvant within the immunogenic composition according to
the invention may be combined with vaccine vehicles composed of chitosan or other

polycationic polymers, polylactide and polylactide-co-glycolide particles, poly-N-acetyl
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I mmunogeni ¢ conposition according to the present
i nvention conprises an antigen, for exanple a

WO 2005/08%6a6S0Ci at ed anti gen, a saponi n adj uvant PCT/BP2004/011620

exanpl e 5-21, together wth 3D MPL(r) adjuvant,
optionally c r|3|n wat er enul si .
cspnBing b4t HEAPTPG AR o e B b hedesngrides o
cuheﬁﬁ&wszl rmdmedc bowwaamies Apaddness Arad Mpidatased particles, particles
i nvol ve nat | CpG-cont ain

OB LEOPHS MR8 EpdiF RoBRTTY QED\ARD prformulated in the
gresgnce df leholestatul ltmfdrmrpanﬁm@éss&nctu@S&Lcasasdmsscbme&adr ISCOMs.

%ﬁ@ﬁé%?%ﬁ%ﬁ?@%@%%w orf ?aq?q to%%ﬁ\\%a{/vutﬁ% @J}JI g}gétﬁﬁene ether or

tezepmesiter aA@@GpaHingdaty,soiutoa oy suspenstdne or émnb qebirtivelate structure

ég‘gﬁ H@% Qgﬂg% ﬂnB%)%hé Ig? r']%eég/t;) glﬁ}eﬁga%gg{rvs erh%yrrg{gél 58 ormulated
Qﬁﬂﬂexcthtas@r&sam@opml%lt@mbiedee vrspd;émyned fngy be formudetediin a dry
enul si (]%rrrul ation may

M%Sh&rmW§ P?W%%ﬁ&f‘??'eegﬁﬁPf"éza%‘ SWPL(r) adj uvant .

QS-21 may be provided in its |ess reactogenlc

SO o B Ak U RE P By AR AR PP cose
adntairsens, saich lasrmsebled ampautesgemvialsc (qubsamtameramayrtmb hegrmetically
t

Brisosa P Pk B GERTROGELI ey A7 GefiGe) Fallilditns may
el stored |ai;esaménp|ohg',l adltifighs- oo egx;mys:orhs ae cplaron calqesqus vehicles.
DBl 85 Y80 BRI BRRPLABE TRl T reesearin
reelditior eequiringsbctha mddidsn of a gteslerliqeldanadlelrurpnnddlbmmhor to use.
particles, particles conposed of glycerol nobnoesters,

etc. The saponins may al so be fornulated in the
ptkrg'sexﬂca wdriethalfedélaenl vebicfesr mayabei eniphiyed stithiot umresnogenic

ystos R oREaBh o el By ST T . fpel SRR Smmune
abbminse that sargets tumoug d:elﬂerAca:pnﬁng foaomei embcnﬁreem(df this mmention, the
SrubiRREDE. Phmchlch g AR bR B SUUHETE 318 bren
_tmeiemtmgl Icel_tse(APm_sb flsuetx a$ pemdritis cells; ImawsopBapges ;B:)d:ellsmonocytes and
R 0B B BTN EL Aol put oo o,
_\biacgnn%sallandodiﬁmwtnomeasa the mppaclﬂylfmrmemylnbehqjamgent dmprove
aa:]%g%}iotg do er\;ﬁ%pthar%i? %C}ﬁg Tcé)enla géé‘o%%é tosr%%h - t?r%gur ects per

ont ai may be et cal
ssea bediot d:o p»eemwmlcglczaﬂy IqompaOIbletwm ftloar mededrerr dne. um]atbhed HLA

;h?g oé)ﬁ?ggn&? m%g r%ll'al?yt l!)é) %%I gr% a & g%l va?‘%ty of blolg%lcal fluids

I"'ons ’or
\aﬂdl clgass, iAciudingatumoat yandaparatumonml dlssmemwmdgmyd)e autologous,

CHIBORIS |-Gl FSeRbREH defls 2 1 eeze-dri ed

Certain embodiments of the present invention use dendritic cells or progenitors thereof
as antigen-presenting cells. Dendritic cells are highly potent APCs (Banchereau J. &
Steinman R.M., Nature, 1998, 392:245-251) and have been shown to be effective as a
physiological adjuvant for eliciting prophylactic or therapeutic antitumour immunity (see
Timmerman J.M. and Levy R., Ann. Rev. Med, 1999, 50:507-529). In general,
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condition requiring only the addition of a sterile
l[iquid carrier imediately prior to use. Any of a

wo anse8%30f del i very vehicles may be enpl oyed pET/BEPI804/011620
I mmunogeni ¢ conpositions and vaccines to facilitate

@Jn‘aﬂH%”cbﬁH‘rr% r@égeﬁ%ﬁegﬁﬁas%ae&h fiheir tym'éﬁﬂghépﬁésm&&ﬁe inhaitu, with

tuno . Accordi ng to gone_enbodi nI
man@du cytantasnte PreqessesiAaNdges) Yistinibyitio) owea[l@% fy E%da"e up,
&8{3% n?ﬂ)&‘;:&ggédt‘é‘?\ﬁﬁ&st \Dltrﬁhlgﬁ%tﬁlc‘\/ér@y ANH ItAN BbIRS Qﬂfabﬂ@te naive T

suc ritic cells, macrophag speBific cell
cadl responses o Dpodrdicslis BaMe?! C@eraesb@ﬁasmﬁ%rydts%exp §5 spedtic cell-

%&Q‘?@ée%?l%g Qr RGarRikith&t £#81nofESHRmoAy ESurkrdh Serﬁﬁiwc cblld in vivo or

e genetlcall¥ nodi fied to |nc
jue

reas
eapEei angd sush rp@@g@n@q:w@ kellsapre; qoatemR! %tepﬁﬁ Ri) @resent invention.

Ré:tahVQIe'r&ﬁwéGQ/ RndAfd BEIRNBB&BtR vdsitfosT abtReh- léaﬁﬂomemtnc cells
ave anti-tumour effects per  se an%or t

(catreheasgmea) Mpy b8rHS&E ihia AWRIFINeSeP é‘?Qﬁé?— E? alg Nature Med.,
f@ s RasbaHdd) haRlorlin }heré\%ﬁroﬁﬂ%dg#ﬂlﬁfrﬂuﬂdétlmelahﬁﬁirmbﬁdon for
ro

m any ofavarle bi ol Qgi cal f|UId
emmnjejmgat:@rﬂmwrmf&"]@eﬁn %ftﬁ%tﬁ érnocui”%&l ﬁ’%y%@”“ge”
@E%tﬁ%%ﬁ% rRAdifREERah GitroI AU Rith a%olypéﬁwwdéscﬁﬁéd Berein, or

rtai odi ments of the

present inventi
geneiealtyi moéé'P¢§nthr?Jﬁ%§é‘qu56r% RolyBpRisie g8 described herein and a
gﬁgrhﬁ@&] tRafpERIcidcaifbd s. Dendritic cells are highly
tent APCs (Banchereau J. & Steinman R M, Nature,
1998, 392: 245 251) and have been shown to be effective
ﬁén@rﬁﬁméﬁé 3h@BdeRhitéeInkyAtY obtaneglftor bérMherd ®jty| Bérid Marrow,

or therapeutic antitunour i nmuni tf}/%%see

‘ WU[-@\fgqutgng cel. Psymoigy tlssiLgaggn mgogelggbompqﬁnoges "spleen,
9!@5‘ %rﬁﬁthcﬁ%@ﬁ@ééd biCaryCothér SRMbIBIsEGE BF fidid e@obéﬁeﬁ‘ﬂpl@ Ndendritic

telrtglca hape (stellate in si

eslisapaia ?rﬂlffeﬁﬁf‘@j@f@gseésw\(od%%ﬁiqllf%g)cc tbg]a,‘dpré o{] Wq@pr@qsoﬁuch as GM-

bgf' rILthLL 'I? YanbRr TR, WP culRlr&$ @6 SncHoeytes apRistedNtro@epsipheral
ficiency and their ability to activate

hlapd.e Nﬁe@@twelyegp@ﬁmltwmﬂﬁ najvested| fram ,ﬁ;&g)phqggl bIood umbilical
E%rb?@)d BEoSHRINAREK ‘?ﬁ’a)lt% 8iBFcRBSted AR6 dehdriticeddIs lbﬁ/fa@@fhg to the

receptors or ligands that are not comonly found
delhoe i trhedigml | somhmaﬁlqm opf e ONHGES, alheB. su'ENF%DdinQ"'Qd ligand,

Fﬁt{;)g)htsgéc%apis iP@re HH' Qe DYt Jﬁel?e dhPoERd(s) that induce

an al ern ive to dendritic cells
gifferemtiatibny ematraionaand gﬁnhfer@a@e@fd@@nﬂml@ Qellgepe@dntlc cells are

%gr?} 8%“ lfﬁ&%@&%ﬁ a@'mt ﬁtyé@%@g%%@ c?ellgaﬁﬁbﬁgllc(vfse@snmple way

98, 4594
mmsmnmgaty phtweeni dwer well dehhragtelizadumbenptpesnt However, this

ggwg}f%lglu thﬁ&)f\otet?%agm g'uéd YRERH aI‘FBH&%Ié 'lrﬂgm?é'alate stages of

I've anoun tic cells or an
diffesartiniiory lowhatere dendiitid ealisiaye thargeterized) fﬁgw%a Hgta capacity

RS ARGRY WP FFH03R, BRIER.dBrreRiec R Yk A expression of Foy
dereptdr had nemneseregaptoa The mature phenotype is typically characterized by a
lower expression of these markers, but a high expression of cell surface molecules
responsible for T cell activation such as class | and class Il MHC, adhesion molecules
(e.g., CD54 and CD11) and costimulatory molecules (e.g., CD40, CD80, CD86 and 4-
1BB).
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pharmaceutically effective carrier. Dendritic cells
and progenitors nmay be obtained from peripheral bl ood,

whoems/0smms4 ow, tunour-infiltrating cells, peritRPCDEPAD4/011620

tissues-infiltrating cells, |ynph nodes, spleen, skin,
AL S5 S5l B B85BSR S Gour ot
Ctb? ffAGEé EHeﬁtﬁ/neQ(, orlden\(:dnw;aecdifeoflg sacrgmabtmatnmour pdlypeptide, or an
oki nes such as - an
HEPESTS POt Dy TSP SRTLer Il BuPEhePdm bfpiapton may
Ahk@blﬁa@éle?kahm aGBGaﬂfcpmpbsmclareonedadw\ehmmmrgjsddhomnsfected cells
eri phera ical cor
gy B2 b ey BRThare Rt et Broah g B e oSy AUREREY. a gere
frdélﬂldfr? C\igz\gdl?nﬁatn?cgamnacdemﬂrmat a)ronmeofan(l_l%%mh?estegm?g ceIl may be
a n sac i
P SERther BoSbuRRCY PRSItk s PhRs i gy (BRPE ana ex
rmtdﬂahfwlo@FFd@Tdatl¢ f:alsatdr eraropledeay gebérallycieé performed using any
ritic cel are_c | en
e B oAb 8 AL 42489, g son
dagh diesaritiett EMzmvbltmm L1 Inemuvedidgycdralr Gedt Bipk d1997 75:456-
%BS’Z}/P S %o e O dFr IFB & é%EHg G dSE' Fl ﬂgﬁg? é)%dritic cells
Rt AUIGN JPMEY (%éé‘ ‘fc%gsr&)bﬁ e rreglné: e g}gagees
eru]' pﬁH»g‘eInii«brezmﬂI&(;]I aith the F)témmapmly;mpgtiéa [APNA (rtaked lor witainea plasmid vector)
C eri.zed as W Q
S RRE S PR s S bl Brchelor PRR Y Vi R [£4 vaceinia

gapipes,sdenovfusiet tentieioepteatorsind nannose receptor. The

mat ure phenotype is typically characterized by a | ower
expression of these markers, but a high expression of

a@thbr suitableateliverl systéms inrcksieanisidspeeres whreirethle antigenic material is

GBS 5B L5, eB 3 ol RSPl st e

ramitigenic esateérfal ggn bf:lBZﬂi@eci @51?2 su@ﬁ?é paadndbeuﬁm)carrMAﬁm:slsed as a
.oe tr

SReolf e i ORtaePiest B ety SyRiBBL Y sk gy parices

deticty atd suebstamtialyosphesioalharidnizdvet dhdiatmeteruin therangept(d de, to 2 mm.

%lﬂosgh?r]eg é%a%eesfuérﬂ p%o }r/%rkg\qr{}g% I??r{ %oéf’ nét?rgﬁé% &9 r?tﬁgtlcogol%qgrs have

fowred usenth a vraoauyom‘l Hioroedicail ap@ba:atlnas c'ﬂ‘n:pdebAemg sgsjem is especially

pqif gritégéotues Cel ?{ﬁg\arﬁgﬂgﬁorp ﬁalyi\ﬁe? |I| (\)/rv rgglluﬁﬁge Hﬁflt@le treatments

eéreln
delplrmMeyeffAeﬂuycbrebetlmr_aUnStablgm lslobgd:ahfdindst orcnqbrfulbrtabeorbed from the

&gsirgiﬁpgsﬁqazgﬁé'c{t' lﬁ% n’%g br% a"ﬁ%ﬂ/ gr‘i er#'lglgcﬁlgr QVelghts Several

ans occurs
\poloners ha'vecb%nddﬁcrlbed/-sta am&trﬁ>e<£¢r| pmteuri releash. |$untable polymers

e BT, AR Bk BERAC IR By oo
| blodAQr&iabRA 4 Holy(Dl-ldckie gaaid) g(PLA), poly(lactlde co-glycolide) (PLG),
poly(glycolic acid) (PGA), poly(e-caprolactone) (PCL), and copolymers poly(DL-lactic-
co-glycolic acid) (PLGA). Other systems may include heterogeneous hydrogels such
as poly(ether ester) multiblock copolymers, containing repeating blocks based on
hydrophilic poly-(ethylene glycol) (PEG) and hydrophobic poly(butylene terephtalate)
(PBT), or poly(ehtykene glycol)-terephtalate/poly(-butylene terephtalate) (PEGT/PBT)
(Sohier et al. Eur. J. Pharm and Biopharm, 2003, 55, 221-228). Systems may provide
a sustained release for 1 to 3 months such as PLGA, PLA and PEGT/PBT.
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approach descri bed by Mahvi D. . et al., |nmunol ogy
and Cell Biology, 1997, 75:456- 460. Antigen | oading

wo@boodesmdsi ti c cells nmay be achi eved by i ncubat PEYEP2004/011620

dendritic cells or progenitor cells wth the tunour

pol ypepti de, DNA (naked or within a plasm d vector) or

RNA; or with antigen-expressing reconbi nant bacterium
dlrhevt'rdfauﬁenst réging. will bacstgnificantiyf mMepaiepeadiagupdm the size and species
I Vi,rus vec r ! I|ve S "
oﬁ CHP%‘?IB%‘%E@? émoﬁtec?fequ%% %9%2 é’jcgenl J%;%t %?Ie Grgposition
| aieoiptereat, edelrnnte ofr adminjisirgtior dtheopdtencie gnddiuse eof any adjuvant
pol [ m h t ey

KRmeunds Whe ARGy iy o S BRLERATLT ] Gited medica
rectiisest. as a VaCCI ne. The term "m crospheres” |s

generally enpl oyed to describe colloidal particles

whi ch are substantially spherical and have a di aneter

i Thet meentngeill 1k further 2iesonibel by oefprence stonthd foliavang,anon-limiting,
ver de range of natural and synthetic polyners have
fe&aﬁ}? se in a vari ety of bionedical applications.

This delivery systemis especially advantageous for
proteins having short half-lives in vivo requiring

multiple treatnents to provide efficacy, or being
LEMMILEH n biological fluids or not fully absorbed

RE ARG BUFLLSTE AR AGAae Somlelions.
have been descrlbed as a matrix for protein rel ease.
alullglt ﬁglt Z Sn? Orlaa/e@{(e?n'ic Hl%er&?orgeé&‘tla{ﬁu#goblsaqe%l 348 de -O-acylated
monleghasphioryd mpiq/(@ummmo asi dh (olﬁLAyl water emulsion (AS02
I Jaﬁ Lj,de- co-glycolide) (PLG, poly(glycolic acid)
?g@ﬂ‘ %o 'y(e-caprol actone) (PCL), and copol yners
pol y(DL- 1 act i cco- glycolic acid) (PLG). O her systens
gﬁ{ e?rﬁﬁvalﬁ??){sg ggﬁgfgﬂén pye@rogxgﬁld%sér}b%g V?éggfg?)ﬂ(?t her
bl ocks based on hydrophlllc boly (ethylene egcoI)
E"P_@DLansd aﬂyﬁ{nfﬁﬁg{?rbﬁlaRPdX&\%‘dt ¥ofNFe L IRLERDL AR (LPS) of the

),
gbraoehdgaties dphtedlmt 84/pohgla Mminndsetae MRYr bphtbekatdepcylated and is

ig%@ % Eﬂ—gsf%‘?%gg p Sgﬁ% Q)IJJ:' wmonl\tgr ‘?H@ ems@{bghs%é}%ﬂ{ Hlamatically

rede@s etokioty Whie pﬁesmnmgmesunmua@nmmam pRoprtiersd (Ribi, 1986). Ribi
Rﬁ%nggrgeml f?gpr%dhéeesaé ) L@pge%%lgﬁt%élagg gagni ficantly

varie epen on ize and"s s of patient
concerned, the anount of nuclelc aC|d vacci ne and / or

i.n..C .
sk oCARAE LD AGRL0R3H S804 (P YIS e oup Amorcan
deepQuiligis sapedarEnobinaerA parification vevhoiquaaleiveloped to separate the

G}R&\%Sgtsabgniﬂs ?rgllnl tlhs dcr%déﬁ:%'cts%ﬁﬁé ibEik?'BgFmitted the isolation of the

particular saponin, QS21, which is a triterpene glycoside demonstrating stronger

adjuvant activity and lower toxicity as compared with the parent component. QS21
has been shown to activate MHC class | restricted CTLs to several subunit Ags, as
well as to stimulate Ag specific lymphocytic proliferation (Kensil, 1992). Aquila
(formally Cambridge Biotech Corporation) produces and supplies QS21 to SB-

Biologicals.
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conpositions 1.1. - Inmunogenic preparation containing
@S21 & 3 de -O acyl at ed nonophosphoryl lipid A
(3D-MPL) in an oil in water enul sion (AS02

f Thenoil\@ateoemulsibhiis capesed an ayartiephass0Radensf df @ails

B R REUolERe, 257 B 2A6ochs iRtk pes edbining Tween 80 a5

(erRPS3ified THeeer@ulsion rmegmansazbs%eammlen@ B/ Saicopresdll ;4% Tween 80 and

wesg{ega%e QQ%ZF E)? ?tf»djﬁrﬂg%k > KT é/?ggs #.%6&8 &%E'VO@ 9B(17210).

t r eat ment dramatl cally reduces toxicity while

e /] i ' erties (R bi,
?IS II.’aYI . fé disib 9 Elf l:ém:tenf?%t_gzs and suppl i es NPL
t s B isl diggiobvati 3n pigBPhate m:ffarada&ajnaKP%%pt_orgi\re argVeesalution in the
gé$ a‘ﬂ)g)qojlcf %(} pl?t\r%gtf)h c%fnc‘ﬁArﬂF‘ateSQ OB Ihﬁg?ocopherol and

1 saponari a uri |ca techni que
d‘smeifcspeaieme)a@e\patemcletotmls tmcnd'ughlsd u%ﬂmlszi;ﬁ’@ﬁfﬁseefrrmhtlonés added
t f t ' [,-O0.
t%n%dl%lx%? thtBhahIpT ﬁ@%&mbgﬂmggmgnﬁ%n A8sdd S idhod sfinge and
girgady)smdr@ﬂdldlsedshyr asing gans M1 606G emicenfiuigicsnmaglvng.vi the gasditing oil
I [t [ folus sE: the parent conponent.
Qﬁgﬁle Sahga)\(/%%e%% (ﬁsa\ﬁﬁ to a{% 1\%1“?3“ IVHC cl ass restricted
CTLs to several subunit Ags, as well as to stinulate
i1 fi.c lynphocytic proliferation (Kensil, 1992).

Agor %Q'Q&ﬁr mal | y Canbri dge Bi otech Corporation)
D*ddmcmsfcmmdlagupmohmir@zp-staﬁxﬂ dDS@ﬂ dalan civEter emulsion is

0|I § L Si.0 C e phase: e

RIS o TGRS )5, <O BB P8RS DAR BB 10 ra
aspheonttated osRB® pHRES afi® ngcaibla'fdng cc'frvmntn&Chcﬂalon of SB62 (50puf), MPL
emul sifier. The enul sion conprised 5% squa

@Dish S (8017 SRABBRIYPTE PGLEP S R TR B OB k) and 1 wgimi
Sthpthe?éal B8 Gr8semitslive STHA QM@uﬁtSof%E dorRn¥R A&y Y45 14Y) necessary.

Preparation of emulsion SB62 (2 fold concentrate):
mlé'éﬁu@@on%am cagindRg at W%@%ﬁ&%@ewwf@%@% al i ne
(PBS) to give a 2% solution in the PBS. To provide 100
m two fold concentrate enul sion 5g of DL al pha

t ocopherol and 5m of squal ene are vortexed to m X

tIr aUERGno8eRic Prepgdfatidesdhtaming | @821 s&ad@ed iAnd liposomal

m xed t hor oughl y. The resulting emulsion is then

pfesmulation (A% ﬁaQJWPF)nge and

This adjuvant system AS15 has been previously described WO00/62800.

AS15 is a novel combination of the two adjuvant systems, ASO1B and ASO7A. ASO1B
is composed of liposomes containing 3D-MPL and QS21 and ASO7A is composed of
CpG 7909 (also known as CpG 2006) in phosphate buffer saline.

QS-21 is as described above.

CpG: CpG ODN 7909 is a synthetic single-stranded phosphorothioate oligodeoxy-
nucleotide (ODN) of 24 bases length. Its base sequence, which is 5’-TCGTCGTTTTG-
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finally mcrofluidised by using an M 10S m crofluidics
machi ne. The resulting oil droplets have a size of

wappsosdesmt el y 180 nm Formul ati ons: A typi cal PCT/EP2004/011620

formul ati on containing 3DMPL and Q521 in an oil/water

PEGEL R 106R T (Bl it for S yuep.of e pltbf prmure

GyStean dCp @Hm&fanrsgnmehs@mﬂ icoataiiy CpGnmofifsSBe2known to activate

(B oML Ry SR ekEBiBdes 0P LeARR! 111 SRIRIGRINEY ana to

pn&mrmt T\cell rdélpenmu@t@@ trmﬁnemjppmﬁeytblytmy ogls,\stimsilate NK
CHHET ot SRRSO RSP ) b SO 5 cots o
mrelpianaﬁ i(dregAret al. nea@ Nasee 324.GPi8, ChuR &t 908387al. Exp. Med. 186:

[R5 @6 980d ASPPUMUAL )o oD BERIANARRCeYPHEMARA genome.

een previous eSCH
nen@ 792 iiba rmopr@ﬁarwfadwventt develaped iynand peidens] oAS@balf of Coley

sed of |iposones containing
leh a@ﬁéh@ &%‘B@% is conposed of CpG 7909
(aI SO knovvn as CpG 2006) in phosphate buffer saline.

@@rabiatisnawitklescr i bed above. CpG CpG ODN 7909 is a
synthetic single- strgnded photsg]horoth ate

Qe iaens, et eerfaraed (bpRpy Pl Bieckianse d NeeiRlte of jniection for one

hﬁ%esﬁéﬁlsﬂQ)ﬂOOV‘ﬂﬂl Ahﬁbl@al%nﬂﬁ%ﬁ%ﬁfﬁrﬁwg CpG, 3D-MPL and 0821 in
37TCGITTTIGICGTT- 3 as been optimsed for stinulatio

diposerBeshisnRaTamAd 98 felavse OGN %}tlggrymaﬁéi"vt?dwm' H.0 and

qf{?iﬁ dHY ngo%tdm&t'yf Aftar 6 %MOV@SQP @Stﬂg\ﬁﬁiﬁe@“@ﬂtﬂrliﬁobsmes in a
es an ages to secrete

R A OB R ch e At £6 /4 ey ascll 253 s 8409y fagguation
temBeRRy Qb';@rbf‘i’.‘fp@@@“)@ob@) wa$ 8hdeo 3($le\1'Fll|&té%1dN6n of 1 pg/ml of

cells to secrete i ncrease their tic
dbiomersa) astieservative Al incyations ae|cpy |epoo%raé|rpqr@rtgmgerature with
(dGithesh. A et al. 1995 Nature 374: 546, Chu Ret a
1997 J. Exp. Med. 186: 1623). CpG 7909 is not
anti sense to any known sequence of the human genone.
CpG 7909 is a proprietary adjuvant devel oped by and
produced on behal f of Col ey Pharmaceutical G oup,
Inc., MA, US. Formulations with CpG Fornul ati ons were
FEXKMPEE% t he days of injections. The volune of

ection for one nmouse was 50 or100 m .

qﬁﬁlO&ﬁ'b?ﬁ Busembisatign vt HBMIRproteinp ééz'fcwe adluvanted with
ASOZ in the TC1 therapeutic model in E7- Tg mice and non E7-Tg mice

Il.1. Experimental design

7 groups of 5 female E7 Tg (C. Ledent et al. PNAS (USA) 1990, 87; 6176-6180) or
non Tg C57BI/6 (Iffa Credo) mice received a tumour challenge of 10e6 TC1 cells (SC)
in 200p1 at day 0.

Transgenic mice expressing HPV16 E7 protein:

The transgenic mouse strain has been generated by M. Parmentier and C. Ledent at
the IRIBHN (ULB). (Ref: PNAS (USA) 1990, 87; 6176-6180). As transgenic mice live
with the E7 HPV16 gene from birth, they are considered “tolerant” to this gene: E7
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| i posones is performed as follows: 20ng - 25 ng
antigen was diluted with HO and PBS pH 7.4 for

WO swsostesd ty. After 5 min., QS21 (0.5 ng) m XeRPCEPIN04/011620

| i posonmes in a weight ratio QS21/chol esterol of 1/5

i FIENED 36 g sBdel T o BNESRs =S SHEh” g8 tgrEtsion of the

pransgersedl &i driven byfthe thybgibbain promotesr skd Thygoglobulin is constitutively

preserv tiyv 1.0 t

SRRGaE ol Ty O TR e e by cbfpflyence of
lthlscaxptaselam thyproid ¢dfis pRiladater moasendevEpvgaiter ard nodules which after

' n j rapeuti c nodel in

%gh%¥®sb$g3%%%%“ﬁ%§%E%ﬂ?angswg%i%gﬁ Experi ment al
design 7 groups of 5 female E7 Tg (C. Ledent et a

Jr §r’|\} 989, 87; 6176-6180) or non Tg C57BI/6

e received a tumour chall enge of 10e6

TRimargllurg ¢@0plial keB0omiCTBLSayice . weTe imwgaalised hiydtPV 16 E6 and

aﬁdc' ?ﬁéptrgﬁ Y&rﬁm‘?wﬂ ?ﬁ %’cg\/atﬁTF% Mc% Qg%rgdwg tumourigenic

a|n has been generate ar menti ér an
L®did|me exprasising| ES BRI E7U(LB) KY( Redl; 1990S '(hﬁEY @PFsioghas been

6V1eZ|ﬁe<$ g;g%)&&sﬁ%%aq)}'sﬁ&qg@a ‘énaﬂ| %ﬁné bYIEgW 5&@ u§|?1g '_ﬁé/ ?T%use anti-

ene are ¢ ered "tol erant

tHﬁP‘sé 16 &TMalE(Trds T @omm ARynetls, CAh this situation i s
considered as a "self antigen". The expression of the
transgene is driven by the thyroglobulin pronoter. As
T¥aacingb abwith rbligs ot BRIIE7U{RDET patshpPO82)d Prapktednas Idescribed in

T\NHQ@h%B?@ d&@aﬁﬁgrlﬁﬁee@ﬁ 54 E&Walb%r@é‘ B éﬁF\Zant (1/5" of a human

consequenc expressi on
piasbl(Mé’Laom/ Q@ s20u vEI63 S0ghi were givah mitamescuidtlydiM) at days 7
th 6 nonths to 1 year can evoluate in invasive

cancer Tunour cell line TCL: Primary |lung epithelial

cells fromC57BL/6 mce were immortalised by HPV 16 E6

%gru%7lﬁgd rtnn_eJﬂB L rt?al?ccff ?B%?% o'? MYE- QﬁdOvﬁdsgt {ﬁ'@/ml ) was given
OTTCD'g'ETTE_pTUd'U'CT

unour 1 geni c ce
eX pr esHiOpy dedly fod3 EeeKs_(startmg attdayl7) 1996). The E7
expression has been verified by FACS anal ysis of fixed
and perneabilised TCl cells using the nouse anti- HPV
162.Hn vichbTympie grovdbr p. Al aneda, CA) Vaccines : with

S S P I BB By i s
cvediamrEnd eSO tediP By imthe (rightflank ch theumiga.

To assess treatment of established tumours, TC1 cells were injected at a dose of 1 X
10e6 cells/mouse. One and two weeks after the tumour cell injection, mice were
vaccinated IM with § pg in 100 pl of protD 1/3 E7 His prepared as described in
WQ099/10375 and adjuvanted in the QS-21 containing AS02 adjuvant or with PBS

alone. Five mice were used in each group.

Groups of mice

- gr1: PBS

- gr2: PDE7 AS02B

- gr3: PDE7 AS02B + 100ug mliL-18
- gr4: PDE7 AS02B + 1 pug mlL-18
- gr5: PDE7 AS02B + 0.1ug miL-18
- gr6: 1 ppg miL18
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dose (MPL20nmg/ QS21 20nmg/ SB62 50m ) were given
intra-muscularly (IM at days 7 and 14. Murine |L18 -

workdosA®e4 bat ch_SB- 528775 | ot MIG 28800- 176 at PAT/RBZONA/H11620

was gi ven S . 1n 100m, daily, for 3 weeks (starting
at da_/y . n vivo Tunour gromh: TCl cells

gr o®fn Q iHe W'lLWo culture were trypsinised, washed two
times in serumfree nmedium and were inj ected S. . in

tiiRe W imdritBRlg ticet & eBk 66 i i TRoaaAREP gidWRRYIERY flﬂﬂf weeks (until
establ i shed tumours, TCl cells were i : ected at_a

Fay135). Semipayellg {9trandsisotyessd Warianalededidayadd ethe W@a” tumour

trHQPé/jroG@' éxprédseatih QﬁmZWbﬁ@aM@@ﬁbu%a@fCS atregls) M é/McMH! ﬁ figure 2
mof protD 1/3 E7 HIS Pcégl as describ

F%nvmggmdwsvcshcﬁnédﬁ"u%ﬁ%é’ﬁ Gh 1o PUEo AR 3P ﬁgthe results

ForfinddliviiN ang of 1L g éh&&g%ralzgr@mlél tHe réd e dw&otwmmo ug IL-
i n each roup Grou mece -

Akp Figure A?hOWEE'?e fﬁ@'ﬁ%omaméﬁﬂthrﬂ |pg 013 18@?‘2 flgp&:’ﬁ shows the
A48 obta?mé'@wm hoo 4§I-1&r 5: PDE7 AS02B + 0.1 niL-18 -

ro: 39- gr7: 0.1 mL18 Mce were
?r'tﬁh'% dr g%owwg@nanwéewef BRCeMags b rpigeotHCy complptely reject their
Okumonguééﬁ/eadegﬁ@hqén (M Bdrhbingh Sdnot vﬁw@pegﬁéd(mjgcttdhb oAnd-18 and
i soty was anal 35.. The

RSB v PERdRa paMHAEDBSCHERHe BPBASOP 16
animals) is showmn in figure 2 control non Tg m ce) and
in figure 3 (E7 Tg mce). Figure 2A shows the results
o‘tﬁ%ﬁ-ged with 1 ng of I1L-18 and figure 2B shows the

FERIaps of AReal ned Wit T 157908:91pietere§?es&5h9ur e GFcemper regressmn
the results obtained Wltherq IL-18 and figure_3B

shows the resul ts obtai ned WP TWR® ny |1 L{18. Tabi’&d fnice

DEEHW SUNari Ses the [per cent agey of m ce Wi ch 0
conpletely reject their tunmour upon vaccimation in

RIPIET r'la{’tSO@ﬁ or not wijth repeat e i njections of 1L-18

FPEE WSOC B | JIL5g0W the benehbpt of combini ng vaccige
5osé ot |

and 1
PDE7 + ASOZB 1ug IL18 0 0
PDE7 + AS02B 100ug IL18 100 100
0.1ug miL18 0
1ug miL18 0
100ug miL18 20

(from previous exp.)

11.3. Conclusion

The data obtained in this experiment demonstrate that:

- There is a clear benefit to combine IL-18 with the E7 vaccine adjuvanted with
QS21-containing AS02B on tumour regression both in control non transgenic as
well as in E7Tg mice.

- The only groups of mice which remains tumour-free after the challenge are the one

receiving both the vaccine and the IL18
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Table 1 Groups of mce % Conpl ete regression %
Conpl ete regression Control mce E7/Tg mce PBS 0 O

WO DEE/039686502B 20 0 PDE7 + AS02B 0.1m | L18 20 OPCDERF2084/011620

ASOZB 1ng 1L18 O O PDE7 + ASO2B 100ng |L18 100 100

pr e&ﬂs:}iée"gﬁan)%ogpm% 'Egl%ld??é?g%p gn?dth zls_llgbtzgl get(jf |r (r)]m

this experinent denonstrate that: - There is a clear

beaserdlohf qmmo ieallRadidus t he E7 vaccine

adjuvanted wth QS21-contai ni ng ASO2B on t unour
r B &ybpenreseense FnddsatvRie Praflsrop PRAlgE SRT Wege (ueppurgd by Elisa

| i/ PO1/8EPS6 (02/6129 a%rdo)én@q thtl@;%n%fs dEsErfbedtefd.r emai ns
tunour-free after the chal are the one receivin

HetiMdpAle SETHBL | Wéreartﬁi‘e(‘hét fher §3me- e %, Heaprgans were taken and

Cémhht@d“% 'lrﬁjlrélztSELI@%§e 29?_ ndﬁernfléd- =24 w&h% used as coated
i munol of?I cal read-outs The antibody response a

i Altgsrsatyraton d Ao Pdde dupa) 20w Brdal dret ab§7°C the sera

El/éré%eﬂa nuPé'al(s%EtY dql%t (1@12}0925%@&% B\gfeR Bhl Qkﬂfﬂjbéféd 90 min
descri b e OW. serum wer e taken at he

Hn¥ i ﬁéteaqush@gdngpa%% F)oéeree L4 PeoaRitiRYIRRH t tgeat {f\gti mouse Ig
| AMHODET t orEhba Ati- rﬂ&!iﬂemg efibdrissi tdtadigEy 196G oL tye’zawa@@b) antisera

used as coated antig After saturation in PBS 0O
L GBOROD oo th 28 S50a0d ANTIagHkes. (HHBT 3By ovRAtgn <Rl 01y at 37°C.

dtheptaR i Stcal lémg t@it pUréb%@ésé Nwabe Sffed’ adidoN TN f @tra-methyl-
and i ncubate mn at 37C. After h| nglél n PBS

ing(penoxidg) vmsew%ia%tsefast@é%t*\fmt € Fgpction was stopped

(@4@9@@13400 59@adndarthe -ODWED Wos ke, Figatals érgﬁs the results
g&h) antisera él/ 5000) were used

|
Shiainee wilo cabi Jon Tar T, HAe AONBL SRS Re GBS e, Pnag with E7
Gg mice.

1.5 Conclusion

In control mice receiving the IL-18 alone, no E7-specific antibodies are detected as
expected. No major difference in total Ig response was seen whatever the group. The
addition of IL-18 tends to improve the TH1 isotypic profile especially at high dose in
combination with the vaccine

In E7Tg mice there seems to be an inverse relationship between the dose of IL-18
and the antibody level to E7. There is no major impact of the addition of IL-18 on the
isotypic profile.

I1.6 Overall conclusion

e IL-18 by itself impacts on TC1 tumour growth in a dose dependent manner;

e There is a clear benefit on TC1 tumour growth to combine injection especially
when high doses of mIL-18 (100pg) are combined with E7 + AS02B vaccination, in
both control and E7Tg mice;

e IL-18 slightly affects the antibody response induced by vaccination (better TH1
isotypic profile in control mice and better titers in E7Tg mice)
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H2SO4 0.5 M and the O D. 450 was determ ned. Figure 4
shows the results obtained with control non Tg m ce,
while figure 5 shows the results obtained with E7 Tg
m ce. 11. Conclusion n control mice receiving the

| EXAMPREQNE, no E7-specific antibodies are detected as

expected. No naj or dlfference in total response S .
geptvmamwérmtwlyna%n Wil HatAiney BRCciRe pEMgnIad Wih AS1S in

t@,elmng,q thBRapbiHicinssderpi ¢ profile especially at high
dose in conmbination with the vaccine n E7/Tg mice there

eens to be an inverse relationship between the dose
olF' 1 Experinyental 48Si9Rt i body | evel to E7. There is no
Npdhcingd npact of the addition of 1L-18 on the isotypic
profile. 11. Overall conclusion [1L-18 by itself
i npacts on TCl tunmour growth in a dose dependent
nHrn éter-2/niehevascing is EI&RhDbamktompusesTe enline eixtragedwiah domain

:T(‘%Pﬁ'ngﬂghg%gl'gw {c‘?&al} gﬁgzaﬁ?%}éghkﬁn%g: &r%n %‘%ﬁ@ﬁtn’ggellular domain

veatoprisangi the, phasphontatioon demkinarilich7 Yecainec gonstiuct 1g disclosed in

Wﬁa&‘*“?gfﬁﬁfgﬁ'wgﬁl 1t2| body response induced by

vaccl nat i sotypic profile in control
m ce and better titers in E7/Tg mce) 41EXAVPLE 111

ST GHERD Foie wal sEYTRHIEE Yy God HYRHIGHAT the BfideRn @ mix of
1l12'Q,_1saOE_h@rese resdt HaHAROAMZHPEY | After Thenikietes 2CpEuODN 7909 was
WS +ﬁu?i§r iR A0 o QTR §%§1gtlrnfeof3p|%l'2rn Bu. 125 SR poml pf CeG,

extracel OFTBI n (conprisi am no acl
ah19Ymaacob@nse apdrt nh POX trfk 7 ibefose dlebzd-dryingofherfinal bulk was

IR 203 DAY Ll Sl SR PGB LB ifuison, e
dixerdlised feakel sERINMIOT RE rendeantigen Was phsuspsadedavitih 62pics of ASO1B
BYudht dntdidng B6o,Ah &9l BndDf. X Of

Animals were injected with 50ul containing 25ug of Her2/neu, 50ug of CpG and 5 ug
of MPL and DQ.

Tumour model expressing HER-2/neu

The tumour model used in these experiment: TC1HER2 was generated by retroviral
transduction of the TC1 cells (provided Dr T.C. Wu John’s Hopkins University
Baltimore) with a recombinant retoviruses encoding HER-2/neu).

Individual clones have been isolated, amplified and the stability of HER2/neu and
MHC class | expression was confirmed by flow cytometry.

Groups of mice:

4 groups of 5 female CB6F1 mice have received at day0 a sub-cutaneous (SC)
challenge with 2x10e6 TC1Her2 cl8 cells followed by vaccination with either:
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CpG ODN 7909 was added to obtain a final bulk

w@onsaswsng 625nmg/ M of Her2neu, 1250 ng/ m  of P@PEP2004/011620
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3. 15% saccharose and 5 MPO4 p 7 before freeze-drying.
The flnal bul k was | yophilised according a 3 days
cycBE! B} t he ext enporaneous formul ation, the

| yogm |diaf dfﬂje%ﬁ&eoicﬂlﬂ)bglonrrﬂlgi 8Qpﬁnaéﬂfrcaﬁtdag @no Wagp 27 (SC)
resus

100 oy RAS TRt e 8% A EBDEa O

50mgr4:.@tm§ acbrﬁtbuﬁ@&]wmacuae%hneme mﬂgmg of CpG and 5 ngy
of MPL and DQ Tunour nodel expressing HER-2/ neu The
tunour nodel used in these experinment: TCLHER2 was

gmnﬂhaiinbmouegmmrmid moetakitytict i on of the TCL cells
( rovi ded s University
e(reﬁﬂl}segrevahpwny %H@r@?q@ﬂlﬁgggw ruses encodi ng

HER- 2/ neu). Individual clones have been isol ated,
anplified and the stability of HER2/ neu and MHC cl ass
expression was confirmed by flow cytonetry. G oups of
nTatde 24 pgroeufageaff nficd whieh eel@BBRUMOLCEedhaé days eftercitie JiCT1HER?2
d@MQuacﬁé"gng@t aneous (SC) challenge with 2x10e6

TClHer2 c cells followed by vaccination with either:
42- grl: PBS - gr2: daily injection of 100ng of m L18
(murine) fromday 7 to day 27 (SC - gr3:. 25 ny of

d rotein in AS15 at days 7 an 4 (| - gré: the
mfinn of the . 9 o ’ 0

qﬁwqggrowt h and ngrt aI [ tyzop}ge(m@srtéltty @/g)shovvn in

- Lol
t U|| \ u culu T 11 AT ragr© 4. pPET LTI Ayt Ul LLLIAYA~

vﬁdHERE/ASﬁ& um)ur-free, 27 days &%er the TCIHER2
t{lﬁ o a ge. PHS U% M T I8 20% (nortality. 27 5)

"I—IO

ER dHER2/[AS15 m | 18 60% (2/5 devel op a
milL$8t unor) 60% (2/5 develop a little tumor)

11.3 Conclusion

A vaccine strategy based on the use of a recombinant purified HER-2/neu protein
(dHER2) formulated in an adjuvant (AS15) combined with repeated injection of murine
recombinant IL-18 did give improved results on pre-established tumours which
express the HER2/neu antigen, as compared to a vaccination strategy with either the
vaccine composition or the IL-18 alone. Vaccination based on the use of recombinant
dHER protein formulated in the AS15 adjuvant had previously been shown to protect
very efficiently mice against a challenge with these tumour cells expressing the
HER2/neu antigen. This protection is specific for the HER2/neu antigen and is
associated with the induction of a long term immune memory. In this more stringent
therapeutic model were tumours are pre-established, vaccinations have been shown
to be less effective having only a limited impact on the growing tumour (no mice
completely reject tumors in these conditions). Surprisingly however, when both

treatments were given concomittlantly, a synergy is observed and 60% of the mice
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1. Conclusion A vaccine strategy based on the use of
a reconbi nant purified HER- 2/ neu protein (dHER2)

wo eoosubemsed i n an adj uvant (AS15) conbi ned wi tPCT/EP2004/011620

repeated injection of nurine reconbinant IL-18 did

Feri e SSRGS ARG AT ST ol o ur W hctusion

viAere is at dledt tiehémtteg:pmmnehnm-t&md theesaceioes ae shown in table 2. This

co sitio [L-1

R ey Mo hehofRdiciof:e ReRdRC sBPHLr o O fteibes bv e

A&l;&nadanuvmetach%iloprcﬁ\th@mednyn@systemhb»wreaeatqmr iojeetidn of IL-18 are
H% ef fi f: iently mce against a challenge with these

t%' alrto g8 oML [FOESSI0y "t he HER2/ neu antigen. This

protection is specific for the HER2/ neu antigen and is

associated with the induction of a long term i nmune

menory. n this nore stringent therapeutic nodel were

tunours are pre-established, vaccinations have been

sexmpPLE I9e | ess effective havi ng only a lim t ed

| act on the grow ng turmurw\no m ce conpl et

ifectiofimikd Bdn gombination with; MAGK:3 Va%ﬂPﬁﬁ"H‘f‘f‘gF%ﬂ with 27 in the
hﬂwm eamarbm&nfoueat ments were given

concontttl ant a synergy is observed and 60% of the
m ce 43renmain corrpl etely tunour-free while 40% only
dihie Expedimental desi@Rour . n concl usion, there is a clear
benefiet to conbine nlL-18 and the vacci nes as shown in
tabre 2. This could nean that both the induction of
HER2/ neu specific T cell responses by the vaccine and

tnetmwﬁ%uan e%re&;{]ﬁg|t'ﬁHUN/fég§¥SfL@rEBLPYaﬁtf§@ﬂah§§| been generated
ection of IL-18 are cruci al

Bl btasr a0y aspavbal OABIEdke TS ARSI SIS B BiRsisdl GAnsTection

{ c
Vl\\gggsﬁﬂtﬁﬁlgspﬁélgt I@dCdW%;D chl M‘é?é‘(i QF‘CMNA@ Mdge3d). tl'h@. thffour model was

peri ment al S
\GeEeraied Ryt irRsiecting dbe P@m%ﬂsE%ge{'méprwge@ qyurﬂgﬂrWu at John’s

an%fwr%n Lﬂﬁ%ré?@e@dlﬁﬁ&éﬁtvﬁﬁ éTﬁélbﬁA33bla§)r}ﬁldg%6@hg ek IMage3. The
i ng the TC1 parental cells by classjcal

clransiaciies han begn aerfsmmes| USH\gi '@0&9@%@ aceprding de &hq eeprgndation

Nsrag3kit's provRiek w BRRURE TEESHOIRYNAR 8htatd 18624-012).
transfecting t parent al TCl cells (provided by T. C

Wi at John's Hopkins University, Baltinore) with a

Ped¥83cdns a1 tdmeoddenic bAd 18Bgest thEnider astbR§dd With tA30e6 TCH
been perfornmed using |ipofectam n according to the

rde a4eyepp a tumour.

4 groups of 5 female C57BL/6 mice will receive at day 0 a sub-cutaneous (SC)
challenge with 2x10e6 TC1Mage3 cells followed by vaccinationn with either

- gr1:PBS

- gr2: daily injection of 100ug of mIL18 (murine) from day 7 to day 27 (SC)

- gr3: 10 yg of Mage3 protein in AS15 at days 7 and 14 (IM)

- grd: the combination of the vaccine and the mIL18

The ability of Mage3 in AS15 vaccination, IL18 injections and combined treatment to

induce tumour regression is assessed. The impact of vaccination or / and IL18
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of the kit's provider (G bco BRL Life Technol ogi es,
cat no 18324-012). These cells are tunourigenic and

wda e@3msade34 he mce challenged with 2 10e6 TCl MaQgEBP2004/011620
cells develop a tunour. 4 groups of 5 fenmale C57BL/6

mce wll receive at d 0 a,sub-cut anepus .( SC). , ,
CHEA RN TS, PSR (B gs3 BIEEE W B cTERISR eration. cytokine
vgre@lidtiehl. gnn with either - grl: PBS - gr2: daily
injection of 100ng of m L18 (nurine) fromday 7 to day
27 (SC) - gr3: ng of Mage3 protein in AS15 at days 7
and 14 (IM - gr4: the conbination of the vaccine and
the mM L1 The ability of Mage3 in AS15 vacci nati on,

I L18 injections and conbi ned treatnment to induce
tunmour regression is assessed. The inpact of

vacci nation or / and |1L18 44treatnent on immne
paranmeter is also neasured (|l ynphoproliferation,

cyt oki ne production...). 45CLAIMS 1. A nethod of
enhanci ng an i nmune response to an antigen in a
manmmal , conprising adm nistering to the manmal a safe
and effective amount of 1) an IL- 18 pol ypeptide or

bi oactive fragnent or variant thereof, and 2) an

I mmunogeni ¢ conposition conprising an antigen or

i mmunogeni ¢ derivative thereof and a saponi n adjuvant.
2. A nethod according to claim2 wherein the antigen
or i munogeni c derivative thereof is derived from an
organi sm sel ected fromthe foll ow ng group: Human

| mmunodeficiency virus H V-1, human her pes sinpl ex
viruses, cytonegal ovirus, Rotavirus, Epstein Barr
virus, Varicella Zoster Virus, froma hepatitis virus
such as hepatitis B virus, hepatitis A virus,
hepatitis C virus and hepatitis E virus, from
Respiratory Syncytial virus, parainfluenza virus,
nmeasl es virus, munps virus, human papilloma viruses,
flaviviruses or Influenza virus, from Neisseria spp,
Mor axel | a spp, Bordetella spp; Mycobacterium spp.

i ncluding M tuberculosis; Escherichia spp, including
enterotoxic E. coli; Salnonella spp,; Listeria spp;
Hel i cobacter spp; Staphyl ococcus spp., including S.
aureus, S. epidermdis;; Borrelia spp; Chlanydia spp.
including C. trachomatis, C. pneunoni ae;
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Pl asnodi um spp., including P. falciparum Toxoplasnma
spp., Candida spp. 3. A nethod of reducing the

W@ ewensdey4 of a cancer in a patient, conprisi ngPCT/EP2004/011620
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adm nistering to a patient in need thereof a safe and

e%ﬁ@%#ve amount of 1) an IL- 18 pol ypeptide or
brroactive fragnment or variant thereof and 2) an

i mrunogeni ¢ conposition conprising a tunmour associ ated

hpdR el oG o TR, KEabiE, 191" Blidhn Jp 2 mammal

whercempriting administerirggs Eotheatadmahé isgtenarst effentiveregenitcof 1) an IL-

deriative t.her .8 S d fro 0 : :
corp R0YiEPtE of Roalie” Fodibicr B! PErstiyHRp) g immunogenic
BAGEonpA&oh AGE p2isinGAdBE antiyfeBE or XAGENOFDA; deArtiveSChereof and a
pr ostej 01S, HASH2, Cripto, B726, NY-BR1.1, P510,
I\/UC—Sf,Sb'ﬂng%g\ég; STEAP, tyrosinase, telonerase,

survivin, CASB616, P53, or her 2 neu. 465. A nethod '

a2c dx diatigpd ecenging fto claimng wherein 4he whtigesi ar irm@unegep® derivative

POl MRGEbLT Headell A bhVarabhia ket mIAY 8MYoIbWAE Hbup: Human

munogeni ¢ conposli tion are adm ni S_t ere ]
si miinmamedefiiancy sérpartiydl, yhupranskeipes simllex, virgpegn gytomegalovirus,

or dgf @rug&%ﬁ%iﬁ?gﬂgﬁgrgéﬁ&ué oStV MES _‘FliePaﬁtEQ/irus such as

t he the i nmunogeni ¢ conpositlon are
adnihepstitisr Bdvirgb.nbenaditie duyirys, ingpatitis € ovinws gindaheratitis redirus, from
phar, ' : [ . g 0 ' .
Dy TERREHEhS SRRl ainfuerba ) InBSFes S0 jhbmps vis.
bi odemane papibayne niruses, Vilavivitnses gerlefbfenze vinusmfieomdeisseria spp,
mur i 10| thnd i t.n, cl:al m: o
whe HraR6iaSiyb., BorgfeelE P AESEICH D sfo iy m tyogroutosis
NO. Essheriihisaspp,v éncludingmenterefoxidelr.i velf i §@lmonelasbp,; distaria spp;
nmet : di | &l Ims: 0.8 ingt i
sapaReBERRILER S@oAcdbus BRTnduliBaCs MR ' Sfidermidis;
pr eBoreglia osp orgivanydiyy sp-adnelveing n§r etteeframatisheC.  pneumoniae;
f ol | i o ndi,yi : 3 _ 0 i

or bR Spl, PRBURGTRABERAT Thldpacmd ShE YRR 4R

I nmunogeni ¢ conposi tion conprising an antigen and a o
sapdhimethad uofaneducinge the t saverityngf el @neer i agpatient,t Remprising

Si m%%i;rﬁfg&@!‘ﬁg to>4 Batiet: F?éecpﬁl‘a%@_tais?lfe é’rﬁ?eiffé%iyé Bfount of 1) an IL-

prop Xi's ;and/or treatment of infectious diseases, _
candér polyrergiienen icagtive fiagmentner yasiaat &eredrand 2bas immunogenic

composition comprising a tumour associated antigen or immunogenic derivative

thereof and a saponin adjuvant.

4. A method according to claim 3, wherein the tumour associated antigen or
immunogenic derivative thereof is selected from the group comprising: an antigen
from the MAGE family, PRAME, BAGE, LAGE 1, LAGE 2, SAGE, HAGE, XAGE,
PSA, PAP, PSCA, prostein, P501S, HASH2, Cripto, B726, NY-BR1.1, P510,
MUC-1, Prostase, STEAP, tyrosinase, telomerase, survivin, CASB616, P53, or her

2 neu.
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A conbi ned preparation according to clai mwherein
conponents (1) and (2) are adm xed in a conposition.

wd 200583we4bi ned preparation according to cl ai MiPADEPR2004/011620
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wherein the immnogeni c conposition conprises a tunour

associ a ed antl en,or nj erivati heg eq .
28 & RS, Actoxded «Seny B R bt Wk Ve I T8 BBlpeptive or

agalblitﬁcwzaaﬁfagmen&&nr Variaotihereof pn@paeantnrmmogemorcbm;g)sition are

to claim e tumur assoc d.anti

| Bl TR PUD R BLTY PeRlp A P e

group conprising: an antl gen fromthe MAGE famly,

R 5 i % 5 e M, e e o

47Bﬁ?i:mlmogé?5dQ;onMd€Itldn d?eoanralaeteréﬂ' Ekﬁultatnjeoosly nastbe form of a
t el oner as P53, or her 2 neu. 14.

A c&ﬁmbfﬂ?g pﬂ?%%‘ig& ?%R’egé‘&agf’ai ng to any of clainms 10
to 13, wherein the | L-18 polypeptide or bioactive

f or _var ther I S f h n qr i ne .
of + & el oo ofY of S, 1 I B MG e 518 MBvpemtice or
14, bvdaeti\m ﬂragrhenl&r valmhmemdfysmmhlhdmaofor BiGn®oNgNG6 or

SEQ D NQJ or bioactive fragnent or derivative thereof.

16. A conbi ned preparation according to any of clains
t® ¥omethodrazcordirigeto g, wredginMand is the@siypeptide QSSHEA.1ID NO.6

1o’ 6355 VO iRl fadtielohrEiaip o, < ™
addi ti onalfl y c?gri fga an i mrrunostl mul ant chem cal
rom
oo PorBltos XS IP1D B ERIBY 1 3k B inelBh ecsogprip agigrant s as-

one 2Mram@®$7.i mul at ory CG di nucl eoti de, al um ni um

hydr oxi de, al um ni um phosphate, tocopherol, and an oil

in water enul sion or a conbination of two or nore of

t e Aseordbiaek lpmmtamon ®mp@sinyiaseattipe éppedientsthasollowing individual

L nsBEehE 3] B pOEREHY o BEatiTRRERERL b varant v ana o)
cholirmsiueogdnjc aompoditiom cmpm’lngarml antigen driat a&Hﬂﬂh'{ﬂEddjuvant, the
mf%?ﬁv%t an%d%sﬁtscégh % eds?g Ssgﬂlgi Eﬁé&s,}@ggér%kegP%P&éJ%bliallLﬂ.e for the
pol yoophglakis| aaés mnebirmeam ofrinfemtid eadiseqs€vramcer) putoimmune diseases

and related conditions.

11. A combined preparation according to claim 10 wherein components (1) and (2) are

admixed in a composition.

12. A combined preparation according to claim 10 or 11 wherein the immunogenic
composition comprises a tumour associated antigen or immunogenic derivative

thereof and is prophylactically or therapeutically active against cancer.

13. A combined preparation according to claim 12 wherein the tumour associated
antigen or immunogenic derivative thereof is selected from the group comprising:
an antigen from the MAGE family, PRAME, BAGE, LAGE 1, LAGE 2, SAGE,
HAGE, XAGE, PSA, PAP, PSCA, prostein, P501S, HASH2, Cripto, B726, NY-
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20. Conbi ned preparation as clained in claim17
wherei n the i mmunogeni ¢ conposition conprises QS21,

waebws®esdees ol and a CpG ol i gonucl eoti de cont ai NPEYER1004/011620
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| east one inmunostimul atory CG di nucl eotide. 21.

Conty ne ar gt .o [ f

20, WFeherw BotROGers Phodedhonines: avbsiesdPheltss Survn
i nj €2ASBH16, B638,uirinen8 ned822. A phar maceutical kit

conprising as active ingredients the follow ng

i ndi vi dual conponents: (1) an |L-18 pol ypeptide or

bi4dc tombinéd pgerantionheacedingatedar(y2pf daimsthitod@nivberein the 1L-18
conq ARy n r 0 [

Gor FOpPYER, FE PRSP RadRenby PabrfiinG BB ROPER' frpan or murine
I ngoeidinent s being for the sinultaneous, separate or
sequential use for the prophyl axis and/ or treatnent of

i nfectious di seases, cancer, and auto-imune di seases.

285. Acehiainedipreptiatiah aksarding tocldirm g4 twhearbiailba18s thlegrodyipeptide of
the é @ {)FS@SW‘B% 9'0?&08&%%&@%&‘01 mg{\ﬁe therePf
associate i gen or enic dertvative

and is prophylactically or ther apeutically active

again . A X I .
T SaraBRg Bleparelipn Sp RGN SH) bFBaint 1o R°AE WeRén U saporin
i Mmadipyentiis Qfe?1 0@BVIE. t hereof is sel ect ed fr om t he

group conprising: an antigen fromthe MAGE fam |y,

PRAVE, BAGE, LAGE , LAGE 2, SACGE, HAGE, XAGE, PSA,

PAPR Corgiiied premstaion, aPodkdi®ed HASBRY ofr ¢lpims, 187%®6,16 in which the

Sy SR A iy e

Ac satecwddfrqan etpargroumo nomprisihgii 3R-HRLL chniesteolc Calnsligopucleotide

o PheHi e R SR ARG QR R i Bfprovide,

pr eéumsitivonpraspbatei Mgonmrcamndcﬁn @l iniwetertem@gion 27a combination of
of bi oactive fragnment or

var ?Q%Hm%ger@co{bg%eta J%ar‘&%uf acture of a nedi canent for

t he prophyl axis and/or treatnent of patients suffering

f i !f "B otibirret® gﬁ‘&gérgﬂlcﬁ R 'c&ftrﬁ&% gu%la%s §as %ere?r?:}ﬁg Fi immunogenic

I'mrune di Seases and condi t1ons
aI r eaupoptioned]juvant campiisesuABddini.c QS@ipebolesterel, an oil in water
COMpLi 8iig}g an antigen or inmunogenic derivative
thereot and a saponin adjuvant. 28. Use of an
innunogenlc conposi tion conpr|S|ng an antigen or

Wﬁgo‘:?r%?%}a\’lgﬂ geclélplgﬁ Gﬁ‘? |aﬁﬂd18awﬁ@reﬁwh@ cﬂldhqn\/ﬁgrt emulsion

| n'the manu
comprlses squalene, tocopherol and polyoxyethylenesorbntan monooleate (Tween

80).
20. Combined preparation as claimed in claim 17 wherein the immunogenic
composition comprises QS21, cholesterol and a CpG oligonucleotide containing at

least one immunostimulatory CG dinucleotide.

21. Combined preparation as claimed in any of claims 10 to 20, wherein both active

components are in the form of injectable solutions.
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the treatnment of patients suffering fromor
susceptible to infectious di seases, cancer, autoi nmune

wale@easws4 and rel ated conditions, and al ready PCT/RBZH04/011620

with an IL-18 pol ypeptide or imunogenic fragnent or
vari,ant thereof ., 4929, Use accordin | ajm 28 . .
L papheireeditel o e, A5 i iepdefls i, elafdhy eviaua
t he cormposnts: (13 @heti18dpdlypeptidd er diaacpve rapmeest thgreof and (2) an
breast cancer, lung,cancer...| ' [.on . -
mel SNEHBOIEEN A P IR %ncec(ré)?n ’”F'Egdcérrg %ngﬁggr?r‘:ﬁﬁﬁgﬁg%edw icderivative
nec khesepf andeusapoamncadiuvant, teesdivh anpredieatn deing f80theldpultaneous,
according to an f [ 7 . ' X .
ol pepseat SPoDa. 6r8 4OF 1o Rl idis W RefEnd 5 Hiectous

i s Hiseasdsypamceqrandautaiimmmounegdiseas84. Use according to

claim 30, wherein IL-18 is the pol ypeptide of SEQ D

NO. or SEQ D NO. or bioactive fragnment or derivative

t 38 Agmifarm3a@eutitslekiteamcomitignty daimBywiadreinl the memBAogeanicl@domposition

Whercx(;"rinBriéehs(:“a uarlrpo% iagso%‘fjeitéja/ gntﬁgeinsor%h%;\o&ni%é%tivé Qhereof and is

prophylactically or therapeutically active against cancer.

24. A pharmaceutical kit according to claim 23 wherein the tumour associated antigen
or immunogenic derivative thereof is selected from the group comprising: an
antigen from the MAGE family, PRAME, BAGE, LAGE 1, LAGE 2, SAGE, HAGE,
XAGE, PSA, PAP, PSCA, prostein, P501S, HASH2, Cripto, B726, NY-BR1.1,
P510, MUC-1, Prostase, STEAP, tyrosinase, telomerase, survivin, CASB616, P53,

or her 2 neu.
25. A combined preparation as claimed in any of claims 10 to 20 for use in medecine.

26. A method as claimed in any of claims 1 to 9 which comprises the use of a

combined preparation according to any of claims 10 to 20.

27.Use of an |L-18 polypeptide or bioactive fragment or variant thereof in the
manufacture of a medicament for the prophylaxis and/or treatment of patients
suffering from or susceptible to infectious diseases, cancer, autoimmune diseases
and related conditions, and already primed with an immunogenic composition

comprising an antigen or immunogenic derivative thereof and a saponin adjuvant.

28. Use of an immunogenic composition comprising an antigen or immunogenic
derivative thereof and a saponin adjuvant in the manufacture of a medicament for
the treatment of patients suffering from or susceptible to infectious diseases,
cancer, autoimmune diseases and related conditions, and already primed with an

IL-18 polypeptide or immunogenic fragment or variant thereof.

49



WO 2005/039634 PCT/EP2004/011620

29. Use according to claim 27 or 28 wherein the antigen is a tumour associated
antigen and the cancer is selected from the group comprising: breast cancer, lung
cancer, NSCLC, colon cancer, melanoma, ovarian cancer, bladder cancer, head

and neck squanmous carcinoma, oesophagus cancer.

5  30. Use according to any of claims 27 to 29, wherein the IL-18 polypeptide or bioactive

fragment or variant thereof is from human or murine origin.

31. Use according to claim 30, wherein IL-18 is the polypeptide of SEQ ID NO.6 or
SEQ ID NO.7 or bioactive fragment or derivative thereof.

10  32. Use according to any of claims 27 to 31 wherein the saponin adjuvant is QS-21 or
QS-17.
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