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which then remain as a source for recurrent disease.

maot comp|ete|y eliminate these cells,

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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wi th i nmunonodul atory effects that stimnulates
patient's own i nmune system agai nstdi sease (e.g.,

wWGE 203089630 | L- 18 i s expressed early in the i MuUPET/EP2004/011621
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gﬁﬁékl'e-induced anti tunmour i nmune responses. Efficacy
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ggg |§§§(b‘égﬂaslﬁo n% éﬁéuecteztgﬁ‘%u&gﬁ%éé‘%&ﬁn%njaﬁé]%ttrﬁegprodggﬁon of IFN-
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scribe exanpl e,
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and 5, 856, 462. | nmunostinmul atory DNA sequences are

al so described, for exanple, by Sato et al., Science
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%g@g%g%‘?gsﬁégg%%%&m ﬁ)é}‘?gNg\l sequandd¥ B8 Qlso described, for

example, by Sato et al., Science 273:352, 1996. Immunostimulatory oligonucleotides
containing unmethylated CpG dinucleotides (“CpG hereinafter’) are known in the art
as being adjuvants when administered by both systemic and mucosal routes (WO
96/02555, EP 468520, Davis et al., J.I/mmunol, 1998, 160(2):870-876; McCluskie and
Davis, J.mmunol., 1998, 161(9):4463-6). CpG is an abbreviation for cytosine-

guanosine dinucleotide motifs present in DNA. Historically, it was observed that the
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Davis, J.lnmunol., 1998, 161(9):4463-6). CpGis an
abbrevi ati on for cytosi neguanosi ne di nucl eotide notifs

w@emsesue3o n DNA. Historically, it was observedp¢TBP2004/011621

theDNA fraction of BCG could exert an anti-tunour
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of these notifs, either as repeats of one notif or a

conbi nation of different notifs, can be present in the

daneertain gombioatamisi efethe Tie nuiclestidasea gfaliodremin seawencefis present.
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(PCT Publication No. W98/16247), or forrrul ated with a
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ewitll .freePrantigédat(WQACeRI0&e35, MEBluski®98nd 9lé\2ﬁ) supra) or covalently
15553- The_pr n, e h :
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i ant

TR PUER o B NaR AR 8, 2 1306 el 1Rt
wel | tolerat ed prophyl axi s or treat ment of infectious
df e&%&ént uWe'nW yelaqgéjtdﬂrmeasﬂpﬂtsh% finding that combined administration of
a TH-1 cytokine such as IL-18 and of an immunogenic composition comprising an
antigen and a CpG adjuvant is extremely potent, and provides an efficient and well
tolerated prophylaxis or treatment of infectious diseases, primary and metastatic
neoplasic diseases (i.e. cancers), autoimmune diseases and related conditions, and is
particularly effective in inhibiting the growth of human cancer cells that express a

tumour-associated antigen.
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express a tunour-associ ated antigen. 3Statenent of the

i nvention Accordingly there is provided a nethod for
eliciting an enhanced i mune response to an antigen in
aStatément of theimpveinsiong admi ni stering to the patient a

safe and effective anount of i) an i mrunogenic

conposition, in particular a vaccine, conprising an
aAtdog@nglplthérmimmogidad a rdethod &drielicitindhen eoharmed immMOp&response to
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R GHERY 57 Dalint P hom e R SRTRb i€ B AL k¥ S sifectve
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gu#ng(ﬁgiggrragﬂmeﬁpgr \g??ﬁfjffgﬁe%? Fr)]/(?o Q)p ﬂg\rﬂ@ndﬁgb%’:;b%ﬁp'oglﬂoﬁ Sn Barticular
f a agoeine, aronvaisingran ah@e@oor lmmarrmen@r derivbtice nibereof tand a CpG
ag& \gaﬁfg is a tunourassoci ated antigen. Accordingly, in
'odi ment, the invention relates to a method for
reducing the severity of a cancer in a patient,
i ncl ud t ' .
Db APER; LB RSG5 AR SUSAAMT Skl LB fopontice o
c hinediverfegmentacesianpthetdof Uh anpipecambodiowent, dfe amtigen is a tumour-
bggs%% ated %!W@etg pﬁ(fc%h‘l"rjr&l)? r}\ Xn@@r@lb?d|ﬁ{§ﬁgltheglﬁl/én6#rog2&ates to a method
bfoadelmqmgq&adsmdtymfoa( carqmmm @spalignt i inguding dresting presgfiablished
Ol Auré (p |rg\g§; rtfﬁ'h&? gsgh@%ét’asfaﬂc Piloufy! ?rr SRl gﬁ'bgm cancer
cancer, omas, nyel onas, asmacyto
seacdrramelso@amoniprly samoamfnthgt b;reaﬁglqng pﬁ@lcnlaﬂrrﬁpn ﬁ small cell
ar& Wg“&HﬂHR&ﬁQ)' En&2MERS ! EdiBetal, gbvaﬁérli | SG5@le, BIARYF! Ad and neck
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L?%ggﬂtlsﬁr\\;c_gg tGROMOREBLiSted Ghlig@of mntéhdRhikRRRVAHR tREreof and CpG,

and ii) IL-18 polypeptide or bioactive fragment or variant thereof.

The present invention also relates to a combined preparation comprising as active
ingredients the following individual components: (1) an IL-18 polypeptide or bioactive
fragment or variant thereof and (2) an immunogenic composition comprising an
antigen and a CpG adjuvant, the active ingredients being for the simultaneous,
separate or sequential use for the prophylaxis and/or treatment of infectious diseases,

cancer, including primary tumours and metastatic tumours, autoimmune diseases and
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separate or sequential use for the prophylaxis and/or
treat ment of infectious, disea cancer . .i ncl udi n

o SRR, RS 15 e EPRG SN 14 AGLooerl GERGRAGh witin the
dlcarm&@a paeystr et omt coaltattenati ddditiahal imrouresémiokdt oeemicalselected from

T RSB STl e life SEASHIEe sppigerol. atuminm
CcIngarogide, stinsaiuad pﬁospmtdwetogmpmeml,cenqbrarsiomgn B&eMRImulsion or a

@S21, . a,.mxture of and, ch t I

AP SR st S, SR e i eitRoge adjuvant
i s ®ahesnire ol esdampleo@Sa21conbi nati on of two or nore of

the said adjuvants. For exanple the additional

adjuvant is a saponin, for exanple Q5-21. n a rel ated
as'weeélateheaspeﬁswpreberwemueinom alss prqvidesi ademrmaceutical kit comprising

{1ie 01 e e PN RRT cPboyyd T3 FTIGES Boveepide o
pdliogathpd fralgment doivadarititvezedfrargini@han gnmuacgenit carhpesdioh comprising

and (2) an i muno | C r
20 G8%o<ly of (ERMAGERNE SEVRGR! Mol @R T Aflpsps, the active
adr_hgmdmmts being factheveimiltemeeds, separabeedmgeduential luge for the prophylaxis
p 0 e
mg{qoyat ity 5F IeRidisP bisBeebahelr URGUERG, iifary tumours and
CMastatlo ﬁmoriouda lagd puionmnunemses and netastatic
tunmours, and auto-inmune di seases. The invention
further relates to the use of (1) an IL-18 pol ypeptide
or’rHei maemtnonefurmagmatesdo thar isenof t{hle aedi-18ngolyPdptide or biocactive

ni c 0 |, Si nt J
TRURREET SR IR 70 eh A BB LRl comprisng an
t remtigemaf iaghuncgeoit derivasive dlhereoft arfdoa CaGrﬂC&Wang im the manufacture of
pro ive i . . i i ,
£ B8huten| AT FRIRIEC5 1AMIE BB A PRI e Loverty o
paI dieedseainsa patiendbye himisteringatersaid phitert aceafp@nd retfiective amount
Igﬁnﬁre &ﬂﬁ nventlon further relates to processes for
such 1mmunogeni ¢ conpositions, to the use of
such conpositions for the prevention and/or the
treat r - an 0; .
0L BB bR R 198" g8 300 Bl e
t u:mpositioms dcath:aemscam‘ scieh esmpositinnsifat the prensntidn agd/or the treatment

| nq/ aggt aﬁ%p%?%%ﬁée‘?t Lo %inﬁseI ﬁ{e S c&n&}?osﬂfo%%"inhlblt the

uvant vv|
ccgrpwmlctf tonowe Kt eanterauseelloin nnammals, 'rmoluemdlhmmﬂneot i de
CpG notifs separated by at |east three, for exanple at
| east six or nore nucleotides. The oligonucl eotides of
t he

Detailed description

in one form of the present invention, the CpG adjuvant within the immunogenic
composition contains one, or two or more dinucleotide CpG motifs separated by at
least three, for example at least six or more nucleotides. The oligonucleotides of the
present invention are typically deoxynucleotides. In one embodiment the

internucleotide in the oligonucleotide is phosphorodithioate, or a phosphorothioate
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present invention are typically deoxynucl eotides. n
one enbodi nent the intenucleotide in the
wbaiogosussd eot i de i s phosphorodithioate, or a PCT/EP2004/011621

phosphor ot hi oat ebond, al t hough phosphodi est er and

ot lpo%{d 5&“0%?” @}'18%5%9%5%9 QH& 0 e?m‘ﬁérh@élébtfdgeooﬁﬁgg% \mhirﬁ be scope of
i nvent ron onuc eot

i nthe rimveingion ur@axdinmdad@gesclemhw@ rmed pnterueleatide linkages. Methods

u described

hosg %8@5 tpﬁﬁ o%th%gfé Gl %ﬂ&%&gﬁl S U§E°%°é’§r°d5th'°at3 are describe

oro e are descri
USB,M@@%%N@WW@UMOEQ/QW%S of
5 ol i gonucl eotides have the follow ng sequences. The
sequences nmy contai n phosphorot hi oate nodified
i nExamoples of iatigonycidetidess ha@ tEOfAlloRFY BequEneys. TECspaquences may

rePrCt e e R R 18 oo o

NO: G} IGANSESID §AC)GTeC INGBGOL2ED 4

T T
SR e e g T e
10 TCEOLRS A(S(EQ’ FCNOTE: ATE GAT %@@I@@Cﬁq"@ﬁ?&@ @%@ACG
ol i
o GBS SN SOOI EBIAEBTENT 6 20, o
t heknome., aST(EIEG@E@)oI i gonucl eotides utilised in the
pre t
! S SO S0 5 g e b
ol i gonucl eoti des may be synthesized utilising an

15 aUAﬁ){]Fﬁétﬁ)@ EYBLARBhEGEtidé s b&ﬂﬁh%%' ﬁ\%t béfRnktd bbs®din that they

present r'nvention are typically
debaverivedneequandsl deletione oeagbiingdirretohe i nt enucl eot i de
bond in the oligonucleotide is phosphoro dithioate, or

phosphor ot hi oat e bond, although phosphodi esters are
wi The FrEHdigerunirotides th@eﬁ;#re@érwesefwéwnm may be synthesized by any

IO IS HAH KhERh '|r{jt‘ﬁe“a?ﬂﬁll; I ATHBSQDf fesRBhichil), 80HE biRPhubEotides may be

ages are conte at ed .g. m xed phosphorot hi oate
20 phwm;zegwéh%ngmﬁ@tpmatﬂdesrmme@éer de bonds which
stabilise the oligonucleotide may be used. The anti gen
may be an antigen derived from an infectious organ
f of helganuelegtidasnyilisech s thei RIesrN divangem aes twpiﬁ@bhég@wnécleot'des

de{n‘ ¥Rd 'e\‘r?oo@rméiﬁrthe\!aﬁﬂeYrﬁjcfelaﬁée?%ndThethé I-c5I| 8nucleotlde is hosphoro-
peptid be a murine or human

D il o pBORRRHERE G AR GAMOUBR BRpSRGHISS e B2 WIth the scope of
25 COffROSLEd R NInAMtoh L -G ofBMedfele Wfsgigcéihéﬁént thtérRBcleotide linkages

i nduction of antigen-specific antib )6 be
po@r@mon;qmplﬁgg,,(ﬁ ggm@qed mﬁmrcp@mﬁmho@p?tgﬁd ther internucleotide

Cebiﬁ&s%hnémﬂﬁsétﬁé BRISRRIEAIY Bl benaéd.y associ at ed
the TH1 type
The antigen may be an antigen derived from an infectious organism, for example a
30 tumour-associated antigen or immunogenic derivative or derivative thereof. The IL-18
polypeptide may be a murine or human IL-18 polypeptide or bioactive fragment
thereof. The immunogenic composition and IL-18 may act synergically in the induction
of antigen-specific antibody, and may be potent in inducing or enhancing humoral
or/and cellular immune responses conventionally associated with the TH-1 type

35 immune system. By enhancement of immune response is meant the total increase in
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response or by reduction of the tunour size and/or

R e S5 55 TR by by HgBP SRR mmune

ofesponkss bnby fmiucimnmfehe e sewndror dehdi By syeergylis meant that the

d .. i . .
Cﬁ-n?f% Regrﬁ%q érﬁn@u%\ﬂ%erp? gggﬂg@o%fﬂsnégﬁfﬁgﬁ%ﬁ Ir'FIb g%%lb%f of inducing
Cammmune mspnme wlnﬂmmmmtstme@frfa cerolined thenapyl withl ®e immunogenic

ﬁ@@% toln-?‘]i he |n¥%ﬂ£¢@°§,‘f{' #h% (?E Cst%%EBF ?&51 |Pﬁﬂ“ﬁ\§§emc composition may

I eshEmas etheraajﬂdaey f dipdyil-4& i m)ypeptitlec of onmohogemic fragmentt gr variant
th [ e n , .

Chatif, ShE RSP B0, o ob BRREIBhoBRY vo prophie

nBIdasmcasofsthe eevqnt;eaetmeldmaeé (imelndieg, indbeicasm oksgncer, reduction of
/ on_.t:h n t
%p?sé@?luaﬁ%oa@nr%f% %?%gfge%etésfés%g 8[3 ﬁ@%ﬁ&rcggﬁe}%@urrences)

tandinrtaamapen in a mammal, conprising adm nistering to

the mammal i) an effective anmobunt of an inmunogenic

conmposition conprising an antigen derived from an

i Ateardinglysinoorgaeinbediment, dhereri® provided ot mgethed faneligéng an immune

a t.

Fe(iggn %’B’O@%g‘t@%ﬂ alﬁlgp'}éﬂ% édﬁnporr%gge rgor'mhg%?lhé & the Wammal i) an
cemrmne atreuof oft arenmm'emgnemcomp@s@ow €AMPES0E ﬁma@ng%n derived from
T N | _
TR 2 B PTG SRIRISEY A a5 dgaR andi L
t h& oadiviaciiet fragrem asfvatiant thereoflln ene@mbodingenti both components of
apat |
ag:h%otr %{trﬂgﬁ%g lgﬁ%ﬂtsesﬁe}ﬁla aﬂmﬁgpﬁ%& i 9@1&: cBﬁBosmor} is used to
ahddsdia hunmgsdllamdéor ai qeﬂtularelmretmmsreonSﬁ paimadrbd’ toe adlmimsm@on of IL-

Y e C 1 .
bR Mo ubly B Aribbhbn@ BBl acrang o
stheuinventieous lued éOtmIme a huowagal anﬂ/erdancmlld@rr e rq$ponse in an
t ' n Qi
o Spa] PR o e P R, 1440 PUC aRERE smigaent oo
t hempomants gefniseidc dregbaenti @re agiven heimultane®uglyl ygithet i theough  co-

" e [ Thah; [ [ ;
?ﬁérp&gs)}r%géﬁ&g\?Sedlﬁer ﬁet in\;Fatst ﬁr: \égnltn edng@qp')rgqo stﬁﬂ'fee Bfeparation. The
psitashmannwid nuriderstand Htat |betls thea nefimegenios eompesitipay atse the 1L-18

of, il %‘Eﬂv &gﬁ/ 551% to either conponent
uégx%t@%e I:'B%Tp%%l a c)ec{?‘ri: t g%?Y'el d of cancer, the
conmbi ned treatnent is advantageous because it conbi nes

t "fﬂﬁ 2Binbin %Wﬂeraﬁ%t Onthiitted Q\%Fﬁt thBSchie afnt ?éste‘nf’ fAvention is

1 on, exanmple s nerglstlca y, via a er ent
nretleasm amefgctivetdranay be Pf Blceeaghd effisans é‘@thP?fQﬁ ©xgither component

F GSAPESRe A8pbBRly RUAB Rels BTRHAcEr Sthk Sombined treatment is advantageous

because it combines two anti-cancer agents, each operating in an additive fashion, for

example synergistically, via a different mechanism of action to yield an enhanced

cytotoxic response against human tumour cells.

in a related embodiment there is provided a combined preparation (for example a

pharmaceutical kit or a pharmaceutical multivial pack) comprising as active ingredients

7



n a related enbodi nent there is provided a conbi ned
preparation (for exanple a pharmaceutical kit or a

w@b@sosweut i cal nmul tivial pack) conprising as BCL/ER®04/011621
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i ngredients(1l) an IL-18 pol ypeptide or bioactive

fri‘g%nqL 38 H&%@Eet&’erbﬁﬁt:tl\fénqra&?r)en?rbr' W%Bie"of and (2) an
osition co I'sing an anti ad] uvant ,

th@ﬂwpgwclmmp@dlll@ht@m@éﬁ'ﬁ@ a’rbnanmge@ anns'ﬂ @aﬁea@igvant the active
RaEaibhis Ve n@eﬂr et didlitdrBul, Yephfdfe BF Qéd@%hﬁ'éﬁ'&e z?6}dt/rlé’rprophylax1s

tre £Rent of ect1ous di seases, and cancer.

c andian drgainen af infactipus disepsantang ‘Bﬁﬁ?rrmceut i cal

preparation, or a pharnmaceutical (nultivial) pack or

di spenser deV|ce whi ch may contain one or nore unit

dddagrmiioedhareparation if MgantirePharageuticagpresprater; o prrharmaceutical

pﬁﬁﬁlt{ﬂ%}ﬁ ga%r( Io%% der Q&Y J/vﬁ%h IP?%B'aéonf)eﬁn Bh&dF hrord @il dosage forms

ster pack. e pack “or di spenser devic
megpnigining heraskys @grqsaﬁntans‘t'hqmw febexamente APBPFiSR msﬁ' or plastic

W’f@ﬁ esu%ﬁ%s'é—bﬂs@erpﬁgcﬂpemé ﬁizf‘ckaé"rddléﬂ?ﬁlséwméycbe accompanied by

OSItIOI’] are intended for admnistration as two

S dpsirustionsc BinFSENRF G hbereil 1he1dPelerrllg #g ifleeimmunogenic

f Qi eﬁgfsrtloﬁ Qfe ﬁ?féHHBB Qor AdriHistrhiidreds RRSSepaffte c@ﬁido’élﬂons these may
i ngredients which are adm nistered either_at the s

t .neaoremnt%wafhgf%mwf for exampiem malivigl pa&&c&%??{uew%@*ts which

| Nye dhilsterR diPkr HEPESRATR tifle, NH R paARHHEIR IGH 2q0EntlaNP Vet cording to
agents, but a new conbi nati on W th the sur pri sing

vahadnientipnogeral ERESERhE WEE GEOIeRiERohKNgHaRGRAlS, but a new
al doa¥indiBR vﬁfh”iﬁ'eaédr% Rf vil@étﬂe tp%e'ﬂ?ﬁﬁétethé%ea&alﬂlﬂw Folypeptide,

conmponent s of I mrune system i ncluding NK
cAlbvarinersayale of BatTheeNnatgediich PRRPHV ATRPRPOPESIS R sibg immune

ns.?sf"e\’ﬁ Oihbll]@mg'i\ﬂ’@ééﬁtdc%tloh Re Wi asiEdIIgASdiSted iiRune responses and
efficacy of the imunogenic conposition. This resu|ts

| riKneneraduRan P EDY I Geas ik FeRTICacy of éhe GvBinogenic composition.

unggs stand hkak ﬁ@\ﬁ &RIMbiaeide RrRAERL 1107 t@lb®Ounderstood that the
desi %nated as a kit-of-parts, neans that the

2t eregaralio AnEesEPIeH @parkiraidariar Beapy that the components

ne&eﬁ%ardoh%lrﬁﬁeﬁﬁ’éb‘arﬁ%aar*énln@f‘ rfacBssarily Cp@éﬁéﬂﬁlésl @N,uniohA e.g. in
order to be available for separate or sequentja

apfsimRreattienin orfefstotreaaliphle de Hpagite lf tse%'fe’}yﬁ'r ?Féo“ﬁ%tii’ﬁs Thus the

t hé’%@présts@nsof RRJof-PEES MRS Ikt RistAod Pe64y3RININ Al th@conbinatioR\n view of
- physi cal separation of the conponents. The

cdhﬁlphéﬂc%ﬁé%?‘éﬂ erﬁh?rﬁ?f“%‘eﬂgsed for either the
treatment or prophylaxis of cancer, in parti cuI ar for
the reduction of the severity of cancer or th

pr EeeREMBiRC Preraialian may ier BRALLr FHRRE &S pAiment g prophylaxis of

beqgkbt ih hamchBE fGroRBirB@ettibh F ARY s@verie be tand2e ¢ ftthé)@ﬁbventlon of
i ncl udé any disease characterised by uncontrolle

gr@RRCA" ERTHTRRGS; LaPeRrs dhet GANEbRISHT Hom e combiprd %erapy as herein

PridSRfiYed URBUIS aMyd dbSSt dMatactdien! Byt Urﬁ‘cdn&éllé@in?cell ag@wth and
i nclude, but are not limted to breast carci nomn,

( Fﬁphfp@@pgrqr9nm@s§ﬁﬁ5|on§eq>qmary tumours and metastatic neop\Jas(t:ic lesions,

and include, but are not limited to breast carcinoma, lung (particularly non small cell
lung — NSCLC - carcinoma), melanoma, colorectal, ovarian, prostate, bladder, head
and neck squamous carcinoma, gastric and other Gl (gastrointestinal), in particular

oesophagus cancer, leukemia, lymphoma, myeloma and plasmacytoma.



lung - NSCLC - carcinoma), nelanoma, colorectal,
ovari an, prostate, bladder, head and neck squanobus

W@ 2006/08088®, gastric and other G (gastroi nt est PEEEP2004/011621
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parti cul ar oesophagus cancer, |eukem a, |ynphong,

| o and asma antl
e SRS FEHAEs SRR O R nnatces (o e
(itBah essut ﬂ@radna:hmd gtud@g |ra:¢1l]cm0thacard@bns iencodedeby Ires family of MAGE
an ens _encode t he.fa Mel anonm
An(M Man BRSNS ’Eéﬂ'@g)G nb:l‘fx‘ﬁ‘eaﬁ'\?% ,8° CaGEL, (testis) antigens
( (Gerigies B. antal. g rExp( Mgltgg48179:t92ml WéynahispP. bkdl. Int. J. Cancer,

‘89 4, éé%%(gé;étggfgp ant§1 ﬁ1t gencelr nfégs %4C§ﬁgccreanrcers expressing

1%§GE6[él'oteﬁﬁs) areGammr& Wmoogtdﬂﬁ%mmtl\%@é genes belong to a

T B chRS P ol RYIR MBS, S5RSE 48 s

1, Addeh-eAcodig-Bede-GMNIAGE M MAGH geMA@ECBJ(MA(@E @G MAGE 8, MAGE 9,
OO R hATRGE A dopelso ot BinndisaifiSk.altly HiRg with each
srm&hem@wvitds hs%%ac homblogy B4 their 8i'o%rigor$eqlmsg3pe| (D¢ hBieen E. et al,
[ eguenc neti
CommehpgSHbIRS” Sacd i 86%60) . Trsth pre. MBS RabMT Revace A1,

AIMABEGE2, APAG BIGE MXSGE MA@E AM‘MJEGES% WINGEE AG, MAGEEAS, MAGE

@Z&%%ﬂ@%&é hﬁr g'r°‘o1{j?ps %E" pro %Qré"@ﬁthgr groups of

paprotedfs drbalddAtEet bfahe IMA% favoilycdithoogte ndre tistently related. These are

at’@R?EIl?%S,% R, oM ﬁfa%dﬁ%agwi "BBaeT RAGE B1 (also

Xpknowmnas MDABIELR) 1, aMBERANB2 0f, AIAGE la2oiatsodsoMAGE MAGEaX? and DAM

DAY BACKET 58 WiAGE %%t%‘MAdaé‘@%%ﬁn“eﬁg}ehélug?s MAGE C1 and

t eMASE @2 VAGigeperl ermscarMAGE deblemecarabe clefited as iggntaining a core

SRR LIS AT LT B BT oo

\mtrBferea:mo MA&GE 41pa 802 amjnot duid protedn, sthg neteuat@ature corresponds to
correspo m no acid 195-279). The consensus
pa?'P@Pr?C 9ilore signature is thus described as
foI I ows vvherel n x represents any amno acid, |ower

oeﬂsslqu\gs Bgt'iegn PR Egrgds %r&e 8% Yrﬂ}s' Heesé:}é?t%dy Qgtfoﬁlows wherein x

er case Teési s are
conesazrseets ar\@camans agdelover saspratidues are conserved (conservative variants

4x3 %’%(% %%%%%%peggﬁ%b}%xsxg égr% éék\%ﬁgi( 2x) Et (3

X) kv

Core sequence signature:
LixvL(2x)I(3x)g(2x)apEExiWexI(2x)m(3-4x)Gxe(3-
4x)gxp(2x)lit(3x)VgexYLxYxqVPxsxP(2x)yeFLWGprA(2x)Et(3x)kv

Conservative substitutions are well known and are generally set up as the default
scoring matrices in sequence alignment computer programs. These programs include
PAM250 (Dayhoft M.O. et al., 1978, “A model of evolutionary changes in proteins”, In
“Atlas of Protein sequence and structure” 5(3) M.O. Dayhoft (ed.), 345-352), National
Biomedical Research Foundation, Washington, and Blosum 62 (Steven Henikoft &



Conservative substitutions are well known and are
generally set up as the default scoring matrices in
WG emaeswa al i gnment conput er prograns. These pPOLEPR20B4/011621
i ncl ude PAM250 (Dayhoft M . et al., 1978, "A nodel of
evol uti onary changes in proteins", n "Atlas of Protein
s edodmeeHamgoft (198&x uﬁ\r@moacgt)sqbptltutl%lyﬁ@rp[es(fr@m grotem blocks "), Proc.
347aB5RJad. Bait Ushad9 (Bicahenhistrg): 1Bes®Ba019. Foundat i on,
Washi ngton, and Bl osum 62 (St even Heni koft &Jorja G
He kgér{ﬁrélgegra OCR%bs)tlpu?B? o hl,Qla e f&ﬁg\gmasg%&%g@r%gconservatlve
5 ( Bsobﬂﬁn@mps@ rgut: sumsigqt@nﬁd@meerhgr@eﬁ%aéﬁ censigased non-conserved. The
sulgsdupb akd:on within the foll owi ng groups are
conservative substitutions, but substitutions between
groups fre CAZShHIREEGAAINSORERHEEIEHAe 0T OUPS are:
i) Aspartate/asparagine/glutamate/ glutamne ii)
Ser i ne/ ithr eoBeree/threoning; si ne/ ar gi ni ne iv)

10 Phenyl afani nE{/élNé/QnPhrﬂ?é trypt ophane v)
Leuci ne/i sol euci nefval i ne/ net hi oni ne vi)

d yci neMl anPhenylalgeine/fyspsingiiyatophane cont ext of this

i nvent i - aL%/@b@hahavwnlermétﬁ.oﬁmer oxi mately 50%
identical in this core region with amno acids 195 to

279 of NIGE Rlycingfgnine i s expressed in 69% of
nel anomas (Gaugler B. et al. J. Exp. Med., 1994, 179:

92 and can tect 49

o 2L 8 i, U R v oty
of 58%&itiéntical ih thisingreceagior mith @BGLACidsTT D/ erF8raf MAGEAT.

al ., Gene Ther. 1997, 4: 1029-1035), 48% of head and

neck squanous cell carcinoma, 34% of bl adder

t r MAGE-Basaxpesbéd taéglondmeeldn@mad (GagigyrBgetsal. J. Exp. Med., 1994,

canCara2 o G5 bEPeERRE T 3af i NLRC TVt 7,y surg Oncal,

20 229998! ey 6K 293t 758h of smill cdll luGacercers (SOSC) @Bavebsdi; C. et al., Gene

T e ) T M

bebladddleIrEnﬁlilcmfwl aell t deeciMAGE- T Y rafit edsopivgushcaramema 32% of colon

PGS afl DY ofBIst b /Ee%rz(\/%b Bh LG Wuﬁbla§%¥ 1995, 145: 229;

der en P i
Eunnoué H.lehalnatl J., Cdrged,, 1928, 63 G228 GB&@)uraﬁdetHLANBm Rinsho Meneki

25 Rt b, AU 09508, Sl B3 oo ith ot
deon e MAGE-Grproteangwiinl ade specfit bihding fmatifa fon elthrreghe MHC class |
MAGR lecule HLA.A1, or HLA.A2 (Van der Bruggen P.et al., Eur. J. Immunol., 1994, 24,

3038-3043) and HLA.B44 (Herman, J. et al.,, Immunogenetics, 1996, 43, 377-383)
alleles respectively.

30

Other exemplary antigens or derivatives or fragments derived therefrom include MAGE
antigens such as disclosed in WO 99/40188, PRAME (WO 96/10577), BAGE, RAGE,
LAGE 1 (WO 98/32855), LAGE 2 (also known as NY-ESO-1, WO 98/14464), XAGE
(Liu et al, Cancer Res, 2000, 60:4752-4755;, WO 02/18584) SAGE, and HAGE (WO
35 99/53061) or GAGE (Robbins and Kawakami, 1996, Current Opinions in Immunology
8, pps 628-636; Van den Eynde et al., International Journal of Clinical & Laboratory
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antigens such as disclosed in WO 99/40188, PRAME (WO
96/ 10577), BAGE, RAGE, LAGE 1 (WD 98/32855), LACE 2

w@ a00so3d96BOWn as NY- ESO- 1, WO 98/ 14464), XAGE (RCT/ER1004/011621

al , Cancer Res, 2000, 60:4752-4755; WD 02/18584) SAGE,

O R LR oo, Y B oo

V&ntwbeang:r%e kideed theskrdntigerat aenadpressad nmla wrﬁe range of tumour
ni c o r at 10Research u .7
&‘?PF éﬂabase?"e nom(algggfarcgugmang re é‘g ﬁgb@?l oY ?'n@ncer

Institute 89, p293 I ndeed these antigens are

‘lfﬂe $r es ngd"lngﬁ pregtpﬁe é{ﬁ r(?s grfgr%tlg%& rgHéﬁ/ gee §a°§{é§g c&cer antigens or

Pwmte@mclfmdm‘emneaﬁmdén‘rgen (P8A) PR RBCGA (FRINAS &5¢) 1735 —1740
cer antigens or Prostate

ﬁ%%éc)r ?5@'%‘?#‘?%?’2‘ i&?‘f%t%ﬁtagﬁf%g%n (PSA), PAP, PSCA
(PNAS 95(4) 1735 -1740 1998), PSI\/A or the antigen

SRRl P yr e BT o f Do, poors, aso
named pposteih&Xo gt all, Eanedr. ReﬁﬂcéﬁORéé%ﬁlﬁﬁB)Zﬁrﬂknown as SEQ ID
R e byt B 0 P kil B ﬁggéﬁ@tn@gmems
and ppaiohs thesedfroempoiting mmrlatneragt 20, &Y oraat Ida&@ﬂ 00100%0r at least
o FibEEh et 2 e 990, B en sovictn
padt ard spaificalatcortemplate tarﬂaesqmes:ant invantion. €agneants ateedigsjosed in
&@@W?B@?ﬁé%ﬁ%@n{nrda%%‘ﬁgb;s?até‘ S?Q%rsa%gﬁﬁgd'd?otm (SEQ ID
DN Ge0f VIO DO(A7884¢)] qmmfragmeoem_e BTNG a0 1-983, 34-553 or 55-553 of
B BL g e RS AT B 0 2548 e 2. se0 0
IND'. i2Z+82aare wmnsisiwmﬂntemplatednahcsca(rs@ emrgane@i i2 yeSgQysiems, for
reg Lot s ui LG, SO0 O aER: ALHERp AR n yees

aepstech. ng such pol ypepti des can be expressed i n yeast
system Prostase is a prostate-specific serine

protease (trypsin-like), 254 amno acid-long, with a
Foostase/ied Festatessperifit seiwe pateaby (typsinelikall 294 EnEn@adddong, with
am ng I

ﬁo(iogﬁ?&% n%l&%r% E{grgss/@ @?& g (I-EB%F&Q arﬁlﬁwie@Haﬂ%eapropeptlde
Eeqlgﬁmemndiéatmg)asootdmlall sameeSQWLfUHGEIOOdP&NB{ISOMArLdGan C. Ferguson,

gj\/qgeculgg Imgg OI[" Pgeé‘gd KC Wrﬁi‘:tﬁlf){eéélgtl Ydn h Q{o‘)%ﬁ&ﬁaerisation of
en-regu ed seri ne' proteas prostate
ipesstases e candrggees s Wated rsefne proteesel wntmpmtat@ms_tricumexpr ession,

(198080, Al A oo PO B BB lte
diean | dasctibedht Hlee p(adjvhadsetruqnge is very similar to other known serine
proteases, showing that the mature polypeptide folds into a single domain. The mature
protein is 224 amino acids-long, with at least one A2 epitope shown to be naturally
processed. Prostase nucleotide sequence and deduced polypeptide sequence and
homologous are disclosed in Ferguson, et al. (Proc. Natl. Acad. Sci. USA 1999, 96,
3114-3119) and in International Patent Applications No. WO 98/12302 (and also the
corresponding granted patent US 5,955,306), WO 98/20117 (and also the
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pr ot eases, showi ng that the mature pol ypeptide fol ds
into a single domain. The mature protein is 224 am no

wa@eiod®3deamng, with at | east one A2 epitope showCT/@Piwe4/011621

naturally processed. Prostase nucleotide sequence and

FR4ER0LRS, o iR S T S0, AURCRTYE 128 rgtare specc

kEMréi%)Qnd%K)OG/MMQ%(PYQ)SPhnd in International Patent
Applications No. WO 98/12302 (and al so the

correspondi ng granted patent US 5, 955, 306) WD 98/ 201
Dihdraprostates spetific htiganseaiso kuhiwry fr@marW@aB B&4 Ehtanduwo/004149.

BB S A P PR 03 P her prostate

speci fic antigens are known from W08/ 37418, and

%qoég(%r é%?gégtg& érﬁlggﬂ—g'ﬁgeigfh%%g%oﬁgg fﬁﬁé es%nt invention

unour associ at ed antigens USe
oohidex Plof-1t hdBigr €benmt 27h V&R 1 283 ntasde: 19PPuHASH 31, HASH-2

Eﬁ%—[ é\?kzl@délrzhg’m(l.agp G%ﬁ@@%%??l%(sﬁg? Sééegrl?M§§|gg\o?ﬁ et al Bioassays

899- 8267ﬁ1 E70.50 patat oFhs4 140)3i GASBAYGE (160, 00/53816), Criptin (US

BUR bl s, 9T, SRS Al B b o
ncemcavaaiso fcomprise: dyragigaden telnaerdser é’&;ﬁ éprBEﬂni:éW%l(Hé)W%g) and

3%5%5%‘%51%66’ Jﬁa:?semséléé RIARFog/Sbo, BYaBihio éo,ggpm SEQ ID

and fragnments t er eof suc I scl ose

V05 869 464 263; VBB /{9285 0DEBD 1es 4$E@1d>4ﬁ6)s P580 (W0 1U$4802 SEQ
474 and 475), P510 (WO 01/ 34802

ﬁgag%)‘s%géﬁﬁgaﬁ gQggfgS?n and survivin. The present

invention is also useful in conbination with breast

SRS LR, £ B AP Tt s o

BSMer%Lammaeragloblnr (U8 raderd 56982670, BAOIROONO9PEEE53 SEQ ID
YR Dackd Sons 5o, 0809 $44R. orvmogé’fré?r&%d FelyGdgostes, woe/33860,

osed i nter in USp
weag_/m%a Wrch@844§62&/ HeruZ/nag/aewfsuasesdlﬁﬂ@S%ﬂter glia, in US patent
Etﬁ)%l l'%eaﬁetd ?sé'tlﬁkgeﬁtﬁ’r@r&ﬁb@h%‘rﬂoﬁﬂrﬂ&ompnsmg
a(:| rag ma ereo and at | east an

.anmmmgeéew o erigr G5 er fagmts HREeeTANGA F#si] Ay Immunogenic
%B%hrbfaoqqﬁé”éhﬁr%t |ﬁ4ré(ce'ilU|$ Hﬁﬁwmnnéﬂpré@rqal%m M2 EGisinal 580 amino

articul ar e intrace ar portion should conprise
talids phirs paticylpa t the rinteanelilar eertipp asieeld somprisee e, PRRRPROrYlation

%‘Bﬂﬁﬁr{ UPF@g@E@BqEﬁ%BP%h'&nWé A4S AR cloCBE irf W@@G/WQQ One

nown second I's known as ECD
(copstruaD0s/ knwsoops aESB-Fhied B9ERY. ISTh@owueraszlEﬁ?&J d@étaPhD (see

W5880MEER)) IoHANE dfERRY Sthel ¥ P/neu as used herein can be derived from

rat, mouse or human.

Certain tumour antigens are small peptide antigens (ie less than about 50 amino
acids). Exemplary peptides included Mucin-derived peptides such as MUC-1 (see for
example US 5,744,144; US 5,827,666; WO88/05054, US 4,963,484). Specifically
contemplated are MUC-1 derived peptides that comprise at least one repeat unit of the
MUC-1 peptide, or at least two such repeats and which is recognised by the SM3
antibody (US 6,054,438). Other mucin derived peptides include peptide from MUC-5.
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rat, nmouse or human. Certain tunour antigens are snall
peptide antigens (ie |ess than about 50 am no aci ds).

wax@spbwmsy peptides included Mici n-derived pepPCTEB2004/011621

such as MUC-1 (see for exanple US 5,744, 144; US

5, 827, 666; W88/ 05054, US 4,963,484). Specifically

contenpl ated are MJC-1 derived peptides that conprise
Mitehreissly osaid raﬂngat mAy be cfn tnitexleMkiG- dugbeps illde8, aond liat4. Or said

| east two suc eats and whi.ch_ i

§|0§9%{hma%ed9 sgbgegtl%ﬁp’rﬂwgg? _suc& A% PN% egl‘é‘lﬁﬁﬁ é.—?o%%ggt}[op}h%ehormone
pelatamd@saormmieu(d}nmeMolyzommq d/sierd 10 EHpihe eciddengveeptide, useful
sal nt | | nt I -
745 B SRS AP UF R BBoin | Db Wourspecre
sintiferasinedd, ebut ensghbt r@shatédtto dywhour-dpecifio gengleisigas isnch as GM2,
horrg)'gg (GhRH, WDX5/20600), a short 10 am no acid | ong

ﬁé‘ t useful in the treatnment of many cancers, or

i n imunocastration. O her tunour-specific antigens

BB by 35, 2Ll Varl Stoh WA BERE o humans
amctmmrhgavudfses vtmztte‘rlaarnpa(asrte$3$umh as huanan Ipmunogefidiency yirus HIV-1

VAT 3, SR, ARy B BRESSLESE I o

rsirhplex ewmesesudhaassgﬁ Dpdmnveﬁa@ere@pleDnraedja@rBﬁW)protein such as

JEPRC LB RSS) RPN gl aaRynE ey uch s gb gr deghatives

Itmﬁaf)f Rotavid®/{indudikig\Re- &tynmte@a/llrgwsr)ugp@@és ﬁarr_ virus (such as
%gﬁ Q dagr%tn‘?ess tﬂgre%'f gglr éeﬁé“zb&%?vﬁ fsggét)a% igﬁf?ggérﬂrdrlé%), or from

ve-att te I ruses
\a mepan(swnls sash ngEﬁatthB Bogrus\(Eor ex@gplterirapetm) B Surface antigen or a

<f‘ t ehtﬂ%égﬁ)t ﬁépa\{ ltglASVIgthu%'éggtﬁﬁgélwru% ané@%hﬁ%k \?r‘% or from

t1I'sTvitus suth I rus
e)tlamphral pithagenisi sudd &Jpaﬁrawxrmvsg?eriRe@plratou/eantalw&us (such as

%gf %{ ?)rot%q %F d&l\f‘dh@ {hrepecbf ﬁepﬁﬁﬂuteh Vi’r %%@é}%s virus, mumps

VITus, omo rvi ra ogens, such
aﬂrugammwxpaplummrusees(mrwamp&e Wﬂﬂaﬂ&vi& us, fdaytmses (e.g.

‘:)\Zlerllgwaq—%vgl lePJse' E)%n&ue d@#i" Vat‘l’ﬁc\?%rr‘é‘%%&%ahtls vir sa Japanese

nfl"uénza Vi rus, vViTus,
Eephaitia Wnushseinfl@ﬁoza wmmfwrmqum or 1r(§actmeged vm)s split mfluenza
flavi yi I |
B AP RS e R cER S (Yo BEDR B Mty . Gk
Wacaimg, 992, 10| aﬁwﬁzo)wrmuwﬂQdmbre@ombvenbprotmthem eich as HA,

I
S, GOV b SIS 05Ty BRSO o ptrogens
Guab kas_ Weadssenie ,spp9 Ir|udig, No genoziga @ndphir mcanm/ttdrs (for example
Lc?aggfﬁgll n sag{:r%rngghgs Pb&;ﬁé&ﬁ%%atééj?gﬂe?e%f anNFér J{\@ﬂdlﬁ‘? IMotems

erns, or I na reo erive
Hactoferrirabingiag poefeins, PilC, adhesins); S. pyogenes (for example M proteins or

fragments thereof, C5A protease, lipoteichoic acids), S. agalactiae, S. mutans; H.
ducreyi; Moraxella spp, including M catarrhalis, also known as Branhamella catarrhalis
(for example high and low molecular weight adhesins and invasins); Bordetella spp,
including B. pertussis (for example pertactin, pertussis toxin or derivatives thereof,
filamenteous hemagglutinin, adenylate cyclase, fimbriae), B. parapertussis and B.
bronchiseptica; Mycobacterium spp., including M. tuberculosis (for example ESATS,
Antigen 85A, -B or -C), M. bovis, M. leprae, M. avium, M. paratuberculosis, M.
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such as Neisseria spp, including N. gonorrhea and N
meningitidis (for exanpl e capsul ar pol ysacchari des and

wa@enssmses t hereof , transferrin-bindi ng prot ePEBEEP2004/011621

| actof errin bindi ng prot eins, PilC adhesins); S.

%8%3@{,’ eéf 25 e?%( %Icﬁrq ;g:;g'f‘e)umogml E‘F f/cﬁigegpg‘)fmcludmg

enfestiexic H. odlnc(foeyaxamlvter eotenitadion pfpg:torsnd'ieatjlahge toxin or derivatives

tar r :}gl | Sgb% St%xr Wg%ﬁvﬁﬁgngﬂg%émg %ﬁ{é’?‘é dﬁ%}lﬁér}aﬁf]lc E. coli,
amdrdplatm)gems jE. tBﬂlr dert exdrapls [shigai tesindide nthIB orpegrivatigissthereof);
S/two/?) S ar{r?%llfdérpnqgr\} ac%%)ep% gBF g(%%?l cﬂo%b o%\ &eéér\(/%\}e\éeﬁ‘lereof)

nt eous nin,
Shigkls spp, fmcn‘rm‘mgié‘) somei, pard;pentteug@& féaxdefrﬂ Yersm/a spp, including

?JU fe%? ggﬁgés (E%1t & e Féa‘ét ?5%%%%) g‘é%ﬁ’sg 52\9 p%é/dotuberculosw

€ampylbadien sep, |M)|U(HIB@I‘Q;IG$]UM (fqvex,amplmtoxms adhesins and invasins)

Brﬁ% a(g upo%g ‘#Jlr%llr)]ez/a n%ﬁh ]lﬁat%% 'et? i(r: ,:;F%‘g' p%g%% o] Q:go/egaesws S.

enteetidis; dxstenE speolinclydingr L. emanq?ﬂy@woBSJ nifeligobagier s, draiuding H.

E gg}' IQO?Q;(%E?I%\%% [ vgéattgﬁrs 'ugl‘éﬁn Oﬁse%%nﬁ%@ﬁﬁ e?ncluding

ero enorragil c
E’ol laerugmtoea o p3tahbidedticcuE. sm;J i Inemdmgex%rrpﬁw}el&n ga epidermidis;

btlﬁf\sﬁﬁan%lugrng %rfa\é@ctal fsV @5 f%}ﬁ&ﬁob ostrii?h | sBpSﬁ’rRqudlng C.

|nc for exanpl e chol era toxin
teeam\(wr|axemptehataurw‘s)tomsrangeq!erua@@ptherqm &aub@ul@um (for example

ggtﬁpﬁlm to§<|r! gy $ ?Qﬁ\%’ilb?ﬁ'rere%éfe fgf Giffitib 6(lfor eX%ﬁlbgHé&g;ﬁngg It%ms A or

erocolitic or ex nple a
B arid qwgauves therepﬁ,eﬁzmm Isep.c clbding; B. @atgeis acexampip potulinum

\ Hgé Q%rlgat ajegj tHereo{)f @ggﬁ%ﬂ%leﬁu Os? ns’mcl@?i ngs(t‘nglgﬁﬁ)grlae (for

I nNvasl ns | mone
eyqhple stphmnatchxm ans detivatives ethares; SBOféthaerSPm dingluding B.

PR DS U, OISR o o ponoe oo

Orsp@sBppaDxBs B, afeeld (fot axam@e Qﬂ@An@Sp s@bm%rﬁm&i @pqﬁderson//
a [ C

IBEPAANAD CoaCERLE, DBGR DB 7R A B o, powaing € oo

spp.the .agemtu@r the Humam &ranilecytic, E%@msmnl?@aﬁﬂar S, umﬁludmg R.

s, PRIy LR el S e, rr

bdingi prateinspx€nprawnaiés (fert $X?énﬁ|¢1MQ£MP) he[@““d?'m ing prageins), C.

%)%/950/ ?_)%Bmég ird ﬁ%&t ruthhHlﬁbt E’X?H?egrd%aﬂg 3‘rﬁﬂﬂe%r k;‘/ﬁ"t 'WYéﬁﬁimg T.

er €o i fic hraci s
palidyh e (foot a*anm!m tf@xwﬁrearﬂﬂlt@erm%l?rﬁv%s ProtRIpgof T dent/cola T.

%5%?%&55%#%%8 frorh :}Qré@ﬂeg%ugﬁ S PHUSHRINAS s ?J Ofincluding P.

heri a toxi nd derivatives thereo
Buciparuina Toppplasmasppdineyding bugeutirfasrexa(ip S& mMIAE3, Tg34);

PSpp P PB) . h | Hpebib Ol Xaﬂalﬁn BA microti
%%Oe% Ep p- P'ABUdIIRE af z’ o/y@: é%for gx’anpf),§ g y
mmnommgspp Binchdihar o®ruzi, G/ardla spp., including G IambI/a Leshman/a
spp., including L. major; Pneumocystis spp., including P. carinii; Trichomonas spp.,

including T. vaginalis; Schisostoma spp., including S. mansoni, or derived from yeast
such as Candida spp., including C. albicans; Cryptococcus spp., including C.

neoformans.
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(for exanple OspA, GspC, DbpA, DbpB), . hernsii;
Ehrlichia spp., including E. equi and the agent of the

wolnvan3gGs@nul ocyti c Ehrlichiosis; Rickettsia SPEI/EP2004/011621
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including Rrickettsii; Chlanydia spp., including C
tr homatj S x
prc%l o gpesic eﬁ{uqﬁpg 2P é@e s a'FSPoi? &Q@H%gfﬂ‘ﬂam Tb H9, Tb Ra35,
hémnaBnnEbd i DigV pMIdt, dSis rr)'l,'T@ arpishf@@tl(WQ_@%lﬁd)'é‘tﬂ )r Broteins for M.
S inclu S, T

ﬁglfé /%Sés ?Pso 'a?l\"?edtdr%] ?f or?%i}% an (/ gse?%rrée&g% ere at least two, or
rminﬂee amiyqepmlezm ofs M) (tuberculesis |a(mn5ed vntohqd@rgseptc@em abusions may

f S S m . .
ingl Yo rIBARE LIRS e BRI R op s
gcm'bEG:Z (f &rd 1e1xamzs4|\eﬂ$mz stTwsu)mT@ﬁz,ana’éua Eb'i:\pMT! (WO
| rbg E. histolytica; Babesia spp., including B
ot| Trypanosoma spp., including T. cruzi ; Gardia

spp , ncl udi ng G lanblia; Leshmania spp., including

Tr %Eﬁjaﬂ{l ers %P%W‘fmglﬂ& ’folr' Q&Hgb@é igh%\ﬂé}lééﬂléﬁ Weight Protein

as S vagl na
s deMIP)n Qvad |96/g 7841 )mQBEﬁn(EP oB6edéil 2 eQ!\df p@tﬁtlwmm@'aeﬁ proteins

Sgp. f'diﬁergj}ﬁam@@ Shtﬁgng %t fre \%LI*QPIQ ﬁdgﬁwla%b( Q%RSQ%@I'ééted from the

ncl u or mans. r speci
argroupedescfipgd IMWOlﬂSéZ&%ﬁo& s are for exanple Th Ral2,
Tb H9, Tbh Ra35, Th38-1 , Erd 14, DPV, MIl, MSL, niTC2
and hTCC1 (WD 99/51748). Proteins for M tubercul osis
alBastdriat hntigens nedyobe gerdied frasn Sr@oioapsaustsprt ineluging S. pneumoniae

WIRLC efmbiE2hod Qsé%&ﬁdé@o'a\ﬁﬁe%hﬂgétegf téreof, PsaA, PspA,

OSI S are nto a arger teln. u5|ons
wwyrepwsmehmezbumpmlﬁﬁ aaddmapmwmntlgen Pneumolysin (Biochem

R AR 1 SHel bt 1Y Ml I Cigrobigl Pathogenesis. 25 337-342),

993!n§17m&)nt desexifiesh defetives dherenf éWﬁju%/QGf%ﬂudnéOf 89/03884). Other
. i | e
SHPERA oy B Ml A e o
pritfet exanterPRP. and ¢anjugetasdhgiert. Iaqntyg@afyeblf "tﬂﬁenzae for example
f
Va@ﬁlbﬁgeﬁ;s %%%ﬁr\g&g@t Q@%&E??‘gfﬁG F%lﬁ@aQBQMBprotem D, and

descr i ens nme
defrrmhrmobrfdrfmmbr& dasived poplisies (U3, 84384 ar mglltlsle Copy variants or fusion

pz}ﬁ {){ or exanpl e capsul ar pol ysaccharides and
| ugat es thereof, PsaA, PspA, streptolysin,

chol i ne- bi ndi ng protelns) and the protein antigen

rtgéﬂw ves & ﬁtﬂaﬁﬁyg"%ﬁaeg e?Pér% weh%%wnqg ’theJ-QnQZangj include, inter

I ns et Pat ogenesi s,
arafiamthos®t FH@$1)X|PF¢%%I Sl eantigans \ﬁ@é f@ﬁ@r@%ﬁ”‘?% igoFpmesan Patent

L iSRS R 4193087 EP-A-0304 578, and EP 198-474. In one embodiment the
HBV antigen is HBV polymerase (Ji Hoon Jeong et al , 1996, BBRC 223, 264-271,
Lee H.J. et al , Biotechnol. Lett. 15, 821-826). HiV-derived antigens are also

contemplated, such as HIV-1 antigen gp120, especially when expressed in CHO cells.

The immunogenic composition of the invention may comprise an antigen derived from
the Human Papilloma Virus (HPV 6a, 6b, 11, 16, 18, 31, 33, 35, 39, 45, 51, 52, 56, 58,
59 and 68), in particular those HPV serotypes considered to be responsible for genital
warts (HPV 6 or HPV 11 and others), and the HPV viruses responsible for cervical
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bacterial antigens may be derived from Haenophil us
spp., including H influenzae type B (for exanple PRP

wa@emsosmspugat es thereof), non typeable H i nflRPEenER®)4/011621
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for exanple OWP26, high nol ecul ar wei ght adhesins,

P5,
g 3 80 PR S0 3P B ..

c dﬁ?y Ly anid 412t Examplesiof tmmp rob genites wartenrepifylactie, rcprvtlaenap@lailc fusions

oG L oS 25 ISh oI5 oA e o

amtlg@msem:ted‘ foorn ithedldema dreHPY 1HprolpimarFBP& eht, and L2. Examples
?%gk‘digﬁtdf ?&?orﬁ&o%od'ér% EE?? ag%%g\/ggﬁ ?/g%gggl?ﬁylzg%d protein D(1/3)-
p@&7y disclased ()iWEBYM0IEony HRV akrvical dgectioBBRCCR®r, prophylaxis or
2

giileréééitlclva?%e onf})toaﬂgrr\] ageéral)gﬁ?p‘ﬁgg (P-JQVSIIC;@E)L ;] 8 éﬁthens For example,
sudhords? htigen raendnyes QpIRor L%@p@ﬁnalnrgsammtoeﬁmeegs,@dwrus like
i E)Vg’ég @/@P:)rér thyi_q %I(Fﬂé@é&g%ﬁg%@sgﬂg@ glz)\rwlé \l/rgg V?FOJr#gﬁosmer structure.
Hiveh aRtigérs) wmss N}qernastlm&w@@apsemer are, pergse KI@wn3 1See3for example
33vosdion ?4/581375@\/09‘%305 % j02184Par ti cul ar
t hose serotypes ¢tonsidered to be respon3|ble for

genital warts ( PV 6 or HPV and othersj, and the HPV
Vi I d

Mg%ﬁal ﬁ@ﬁig&bmk‘?@{f gﬁru\ﬁbg%bé\%aﬁg%ﬁ@&gé E%{élﬁs sgch as E7, E2
E4r EBSor Q@mpm,embpdm@ts_qf this)raiigsless Vol cor@pﬁqyng)fj E7 fusion proteins
ngQ@M Vz’?? Hbgpll%yérﬂlﬁfehé: mag ﬁgélﬁ%uécﬁ & J)r&*éﬁfscﬁﬁsor E7 in fusion

nmpri se par | es”or ca S1 0N
prvothed ngotetnmby perrlng t@rf@m@)rprﬁf@rreDantEGg@h§7sélS&§\{5efd°mrhb*?r\’ 16, or

”?;%niﬂr n%tifn f‘“tﬂe#é'?ﬁ’ B écﬁhﬂﬁat%ﬁs 57 ed-lor fE’rd v!n@r L2 (WO96/26277).

or ne O usi on rotein are:
d|/>siterrwélwy the m6ﬁ2€62¢'ﬁaflmﬁt{>t9‘ﬂéﬁélaﬁld[Wl/TBaY beEmesented in a single

d'rﬁ&é&ﬁgdfof @ﬁ%gl a Pdtein Iﬁ EB)E 7CR&16h C 2btHeP &G 8rsCBptdhally contain

cancer, axis or therapeutic vaccl ne,
ccmtp@rsmrtbqﬂnEﬁ@yrd EFrpseteins frpvHPY B foreexamplegie e farmrof a Protein D

eX b Erroteln B - It"? JQ’SLéIHT&np%IﬁD Qé/ElF]Fﬁé?{)n brotein. Fusions may

antigens presente er as a virus ticle

( \toPipriee antigens frogl @h@' b stsains, pfpre@@mpémfr@méﬁémis#*’a/ §Lpr 33.

or caposner structure. Such antigens, virus Ilke

particles and capsomer are per se known. See fo

exsntipers \tiegued rop? pavgsiias 2bats zausaodiplayis7 ore aéﬁ@dcontemplated For

WB3Brl84-e N@%ﬁé hitigRhs §BH k’la?r%@&:ﬁ'fé‘lé:e%)’n H%Lubggi%?%nd TRAP.

alone"of as roteins such : .
e>&beIl$a a Byhrisd bretein scopfprisip ssubstantially all Whee Coisimpinak ipagion of the

c?rcuM%é?Q%e gggi) B%télx\@ﬁ/ féf&rézgu}n |ll’m€¥ vﬁd"f*ohggrﬂ%or%‘i/ds of the preS2

se t protel ns in fusion wt
prp@rtmnrpf Dlepatitis %sumfas:eramwmmdh@|Shrf®e~(89£ent!ﬁen51f hﬁeéﬁt@rﬁswrus Its

friamuiiYord Gs diSlosed in WO93/10152. When expressed in yeast RTS is produced
as a lipoprotein particle, and when it is co-expressed with the S antigen from HBV it
produces a mixed particle known as RTS,S. TRAP antigens are described in
WO090/01496. One embodiment of the present invention is a fusion wherein the
antigenic preparation comprises a combination of the RTS,S and TRAP antigens.
Other plasmodia antigens that are likely candidates to be components of the fusion
are P. faciparum MSP1, AMA1, MSP3, EBA, GLURP, RAP1, RAPZ, Sequestrin,
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conbi nati ons thereof; or conbinations of E6 or E7 with
L2 (WDO6/26277). Alternatively the HPV 16 or 18 early

w@e@s®e3930 E6 and E7, may be presented in a si nBCBEP2004/011621
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nol ecul e, for exanple a Protein D- E6/E7 fusion. O her

D%E%@F’ﬁs%d&hﬁé\;y %} §rﬂ£§#a;§;iﬁ_esﬂp{éﬁ@f B brEds, Prs27i2s,

PrRi¢ 16, Pfd28/45-Bfs2B0 Indtrmurranlaloguésﬂnflilasmodipm@pel n or

Protein D E6/ E7 fusion protein. Fusions may conprise
antigens fromother HPV strains, for exanple from

s tAsaises HdPélnsmedernBSmnmmgqémsomla@Siﬁmd i uead ipaisatsba@t sense to

that cau Lar re al r
ﬁea&gn%cﬁml}&at@ g@]ﬁg rog’mg%nasm) g’aﬂgr?u RAorne ug]ﬁeds the
RTnﬁnﬁnarrelsﬁblﬁéé’ of Rag padieat. Wbmmmgememrrmmpom praviges the patient

SUbﬁlt%tahgécJ %3{5%%{:%2?00% frr%t'iﬂéq?é ﬁg{e;:eﬂﬁ]erq,fellﬁlgllem}]rwér& responses

rcunspor arum
V|sacrﬂ asr Cali eroharoows uromuneu ereppcmses Foch |a$nehsﬁtamp@t iantigodies. In

[C]L%?earg o ruc%eh% éoprfpljoﬂﬂ[)ﬁ %‘Egoré ?g t@@ﬁé ree@eﬁ’tflnve&tilprr\] may refer

sfructure i's Gisalo o
V\m:a/ mm@atlomnpr@;qg a5 stiertive aymust oRAS antgesy pelyrsptidelgrotein, in

ptahtﬂ:gi%F% SﬂnB ggsbbl {ed ar@l@%w ‘M?‘?rﬂ e?u&&’erﬁ)éﬁveeﬁé%f particularly

rom es a m xed
pdragiments uharmﬁ qghaws;:c@lnm@wptl@@ﬁsd arphageaeqtitipally acceptable

| r&a}f@ )? %éf%\%q d%cﬁ{%%bﬁﬁ% nfdfant B%108E %??mteih MN&NF inBBessary in

erern e antigenic preparati
ccaspmlaiem withc amiadjusantowhenn administgred 3o snbunmammproduces a detectable

aqﬁwhﬁ’@g% gngg Fsuc l\%§r§)rq.] rglq%%&tﬁ'ﬁg (%rlﬂﬂztod%gforl & E@Ilu‘l’ar response, or

ate to be conmponen usi on are
f despbe capadp1o immpioMaBRae tEBImMMEe RysterrARthouRs@pificant adverse

SRR EQ dn AT poingRe ZoughRhpul oyl Apendif Ybon which

Pfspaailc dnutunogsin lSaﬂml@)giq’e@m RoWPlitals rasesante s pFengellisbs expected
Pt“at@aet' é]achtc#%g?'\/ﬁl Q&mbr@y{‘%@d" 509 A& ﬁ* QQ bl§ 1uﬁ(g%bnbd10f protein,

bf 0a sense to nea oSIti

adoi Bxkshplat1-600 (g, forpetangid 1 ‘[ﬁm&gt |foreé>§ana.p‘lé ectos5®;tga An optimal
i mmune, response sai d

f pat i enj_c o .
e R0t L %Pl B coh AW SR s
S)tﬁ)bémaﬁororofl amd)prlamarrUmmunesmpemsesemt lsebjectel | WHollowing an initial
r esponse

ré@ﬁﬂﬂ%té)é’ §H@ﬁcta§n%)1 I'eccetvgtqngnoro?evgm Ib88at]er ganmsatlons adequately
pasphted | \Biccinapreparativrgie rgememﬂmdescrtbled rin AtacoindiDegigno("The subunit

the present inventio o 0 af | a4

cOREAERAG! anpree e, EBNRL R 2w el N T FHBS Prenum Press New
pQ#qrp)eMncdﬁélMtMGMmm Iiprmsomei; iscdésanibeal By Fadlertorm 44D Patente 235,877,
antigen, or imrunogenic derivative thereof,

particularly fragnments thereof, or the encoding

pammyunchesit iad&gémplolwerplndesnmfautbi iy peptide ahicabieact detectably within
S%rngihﬁ%@ogg?% {such #5 a0 Cli-té.‘jgé:o\r/ rV)slflmula’u“?)n rgggg}) \Az/’}thdz?nﬁgera and/or
T-cells from a patient who expresses sald polypeptlde. Screening for immunogenic
activity can be performed using techniques well known to the skilled artisan. For
example, such screens can be performed using methods such as those described in
Harlow and Lane, Antibodies: A Laboratory Manual, Cold Spring Harbor Laboratory,
1988. In one illustrative example, a polypeptide may be immobilised on a solid

support and contacted with patient sera to allow binding of antibodies within the sera
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association with an adjuvant, when adm nistered to a
human, produces a detectabl e i mune response, such as

w@2dvansaead response (anti bodi es) or a cel | ul arPCT/EP2004/011621

response, or has the capacity to i munonodul ate the

[ e s S caly [

o7 RE TR PRI . LB B, Y HheiP o8] Bhoved and bound

cmpleotie sndptegied using dbr epetld,i'El-aheed fgetainiA  enpl oyed

and how it is presented. Generally, it is expected

that each dose will conprise 1-5000 ng of protein, for

&hamullypeptidd adtigaps aff the ptasient inventiosxarepirevidecc®0 qxgmple at least
t o

25k URT, Rr PRyl P £ 8 TRLSIskd 8 SBSIenGE. DEA BBbpentive

sntigeterdays dpmtiae 8s arsinglevbany SRS PAGEN of appropri ate

i mmune responses in subjects. Followng an initial

vacci nation, subjects may receive one or several

Boosinegenicerivatves o sardigeng ate yssipmaewgeniacicagments or portions

y C
Qtﬁeelrﬁgfr ah! ;lsj’gn}‘ltlélﬁarggp%ﬂrﬂh{:/raﬁtgg&%tééggghfuﬁoﬁ %egﬁcD?rﬁlggﬂ are also
&nlxm\pmemt)y the pogent Pventiom Frredmnusagemi¢ kpgment” as used herein,

@ t‘” lh%glt ) |enrﬁmléfh@§§|9§§(§'eéft ﬁ%ﬁﬁ% r g;?{églcgﬁy blads ) with the B-

meng/pmwmrdascellefserfa@eo mlgylpefﬂce@lf@ramh@m reeagmize the polypeptide.
%@%ﬁ&éﬂlé{ Ru}%bpé 913@ BT%W%@% |f|é(§H§|hgd%ll oﬁhlté‘fhn ues, such

I on anti ser or T-ce
fasottrose samimanizeditin Paubrfasdeyertal tnpong/paptirded., 243- 247 (Raven
%E&e”id& f ré'fg}éﬂﬁ%er&'ltgd ARt tySdsi@n t%&ﬂaﬁﬁéé QrEESE screening

using ni ques we known to the artisan.
Fotypeptides| fer, theabiiitystor reeﬁsmthaantlgénﬁéwfm amtipodiep ngptisera and/or T-

%%{ t“g orSUISH%é’" %I?Bég he g% dég"%fng@éﬂ’eé‘%% @\‘ﬂgen specific” if

orator rmn
uh@osmmjmuy bpg8o an erniegenl(i astth%/t lieaet \@bﬂarﬂiﬂ @rot%ln in an ELISA or

%{’ aﬁ?ﬁ_\ JQD%SW . bR LhGedkte ?tﬂzv i ngnl%‘lﬁé’@rptrot@ﬂg) Such

atient sera to a
eemltlswemndsaeroﬁEﬁ mayebespiienaredtas deﬁéﬂb%’@ﬂﬂm 8agj using well-known
%gﬁﬁ‘% tide. Unbound sera may then be renmoved and
bou nti bodi es detected using, for exanple,
1251 -1 abel ed Protein A The pol ypeptide antigens of

UR%n e@%@?ﬂménﬂv&m rﬂﬂn@i?‘?lloogfd?ﬁdrﬁ@pa bOkp&tRBNS & ;ﬁthlondthat reacts

| 'eas ure or uré as visualise

wtmsm@d/orﬁecqﬂelay pegpHel ti@t ipritot geb@amf@yy lgsp han the reactivity of
%‘ﬂhﬁe#@lﬂ%ﬁ}ée&ﬂ% %@Gﬁn ah! R%ﬁ&/oP TARN r¥AkiViKESssRl). The level

I gens” suc as | no enl rag nents or pOTtIOhS
tdﬁemmuﬁpgem\c petivity @Uth&rlrrmunpgmm poré@a deayabeedt lgpsttahentip0%, or at

SP5% 1 2bbGt W)}S‘n&%?eé’léreth%%o@ﬁ@@’mﬁﬁ'@ﬂmﬁﬁncs&%ldﬁ{/ 8SChE full-length

I nvent | mrunogeni € ragnent as used ereln
@')@ebh@g mensome instancess lIMMugogenicIRetions may by idenitied fat have a

(Lvef-of PRAGAdJen’ b¥tivRy NGredteW thin LSt BF &hé Scorresponding full-length
polypeptide, e.g., having greater than about 100% or 150% or more immunogenic
activity. In certain other embodiments, illustrative immunogenic portions may include
peptides in which an N-terminal leader sequence and/or transmembrane domain have
been deleted. Other illustrative immunogenic portions will contain a small N- and/or C-
terminal deletion (e.g., about 1-50 amino acids, for example about 1-30 amino acids,

for example about 5-15 amino acids), relative to the mature protein.
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and/or T-cell surface antigen receptors that recognize
t he pol ypeptide. |Inmmunogenic portions nmay generally be

wo desosdeed usi ng wel | known techni ques, such BST/EPDS€011621

sunmmari zed in Paul, Fundanmental |munol ogy, 3rd ed.,
243- 247 (Raven Press, 1993) and references cited
therein. Such techniques include screening
o layiptapt echbedifrent, tihestrativd imnpunagenieamsimpaisitihns, such as for example
anti.gen-specj. f S
PR ot Bpglt” A2, BRTERCny@loh e BBC3 BhyAGSkdide encoding
anti dodobesofathe Palyrieptiees apehesd’:nbced alfoveheychs et ithe ealybgptide is
bind to an. i .
igﬁnﬁrﬁEe@Lﬁ§Ka Fﬂ)e){" uFl(rgr%ti'Jdnoas g%%nrg!‘fgé&n F ﬁ?%@gw olVariety of
debdwo dableyy wstémmnrledlmdedurper@ue gae@ delSeghteahnifgas are avall known
ant|b0d|e r . i ei n ,

Tt el B ARG B9 AR, 258 RBL g Brug Carir
i Systenag i 43-p28, 11998, afd eeferehggseqited deerein. aAprsepriate polyagcleotide
r e I '
55 P  5 hr  Reeah [t B Lt
fsehilerioea gomemdagqmpml algafient gsychi as arSUE&lPlSAW@mdteb end terminating
S Cg(%%\) t,&lféﬁfétﬁ/%lgt M%qr%ﬁag%)glrl]\fechg%gtgﬁﬁg Im mb@%‘ ?Er'nﬁwistration of a
aiaolerlumq%cr’oas aaCIflLsa@alma!jm(&uedelmt egprgas@rart ImEpUNPgenIE portion

f
o?({? p& p{p@ﬁtﬁ%ﬁ?ggﬂ@@:@é{l Rggécrétggsu&hl éne%;ﬁ@)gport ons
may be identified that have a | evel of imunogenic
n\é' é%bc?c{ﬁ@ﬁﬁer)f t"%afﬂvérnf% Qf pél%cfe@'ﬁ&@?@%ﬂmlm red/delivered as
havi ng greater ﬁ

dbakﬁd W/d‘@'rexaﬁm%aﬂdmrlbed mﬂjm@g@halg S‘amnce.&@? 17ﬁ5 1749, 1993

rt r I tq
i LRl %gQ%}? C&J%ﬁugdé‘?)@é 259116611366211968. | THOBAGRGF naked DNA
Inaadm msea@aetm be caatdvgothe D%the iindgaw@dablegiead.awhicth atgrefficiently

4el, é&%d %tge'ﬂ?é l eH§‘t gr?t oY én%&'}ﬂ&ﬂmtﬁ?ge&%b&z&nwlé | delivered

contain a - term nal t1oh
antcaderralty0 Jmpamcder dbe dopwosisienmis delaf@m by Wrﬁnfvfn@ gene gun
r [
ﬁér‘ﬂéul?{f éaﬁ%l@?@érﬁb&?@%%ﬁaﬁ@?@r@ %]ues fhidhi iMFoNe coating
|thda usttoratn t@@ beaﬁdnggewl) whisb Iﬁp@meﬂﬁ@ﬁ'ﬁms@tﬁgwrﬁ@r high pressure into
%@gplhgrr?(@cs%'cﬁ% é OJ%SdesglflbédTﬁ HYREEBL all J“B%%dhﬁ&ogy 44:
COnpri se nuc eot| € encodi ng one or nore

rﬁ?l—%ae;seﬁkdes as descri bed above, such that the

pol ypeptide is generated in situ. The polynucl eotide

may be adm nistered within any of a variety of known

dal éneeillysteative esmampler dgasddriven naricle ageeleragien jGasr he achieved with

tdg%gllagg %ﬂgﬁ a@ﬂﬁo% lrrkan‘ﬁfb&\’ﬂ?ed 'BrgzeFf/@No%rrjEct ﬁH&Hwa%éutHé%SpLC (Oxford,

Cribe Her ap. ug Carrier
)k end vadmscwaccwl@gmc dMadisen ev\éhcwenqxemples of which are

LREERY i DR Ftd A IGosP Bl 34RU6E 80188178; 5,865,796; 5,584,807; and EP
Patent No. 0500 799. This approach offers a needle-free delivery approach wherein a
dry powder formulation of microscopic particles, such as polynucleotide, are
accelerated to high speed within a helium gas jet generated by a hand held device,
propelling the particles into a target tissue of interest, typically the skin. The particles
may be gold beads of a 0.4 — 4.0 pm, for example 0.6 — 2.0 um diameter and the DNA
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expression systens will, of course, contain the
necessary regul atory DNA regul atory sequences for

we@xps®esss®dn in a patient (such as a suitabl e ppOIBPB®N4/011621
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and termnating signal). Alternatively, bacterial

del i ver v d n,of :
DT UBP T Fa e A EF e sk, oP Bpdiend for placing
eXipiodbs gxenargunimunogeni ¢ portion of the polypept|de on

its cell surface or secretes such an epitope. n one

enbodi nent of the invention, a polynucleotide is
admiarektesr adbatiirhenteothdr devicasakddtietbbils, thatomay ke wpéfel fas gas-driven

B e oo
Thoy Bi ncoi(P ' ‘ iedgn U.S. Paten
% i éﬁb'§8§9$§%“;92bi%?g5z g8 a€§§954e163-e59520 639 and
efcl’c eht y gd Thto the celTs.’ nong ~~* "

transpaor
erheel 4tht , the conposition is delivered
i ntrader mal | y. n particular, the conposition is
delivered by neans of a gene gun (particularly
parterefbre, bambaedaie ntemizadimerntst r pelynucleogdéemi goexlinghi mhmunogenic

mﬁvﬂ?\égtlé:e%a% s@gbéddjﬁer\é Er%r 189 é;%da}rﬁtgeﬁﬂatglggn%lng |aq gost cells for

enamnsere ressure i1 n
t hexpegssiderusing, amuoha agmbep rof éravwmpivisal- lmed@yshenbem one illustrative

Ha!%fﬁl}g%r a%ntalle’trogmﬁ ?émoé & eﬁ%nt g’r?d' éf‘?elcﬁ\;legﬁgt)f er afggne delivery

gas-driven particle acce
CGHYSlemSaOQ’IISelee@dV\nltld’leCdléel sspiescs lenegdingh @s polypeptide of the present

Wnﬂgﬁ L%ﬁ?b@\’n&%ﬁ@@\/\&éthe%gvt {(}g?éﬁlﬁﬁ@és&%%@d Hh %@viral particles using
Wt)Bthme keranmii the aof The |r@®nﬂmr@n¢jww¢a@etdem he isofated and delivered
Pa\é%?ugggts éﬁ%& Lﬁ?strﬁqlv%b}&r%éalosygtgg‘@%ﬂz/?gegn descrlbﬁd (e.g., US.
of Padr No.g5, atﬁamaaMluqearddﬁlcpmyﬁa@%)r%a&phnmee|7r98@ Q80y Miller, A. D.
I . . .
D988 PR BBl L35 SLBPR b, 1188 iy ssg oz
heBurosretyab (1243) groeriated\cay. Scihbisd %BQBSd&Qﬂ?c;@nd Boris-Lawrie and
l i td ' t ot f
) LOF B SEIETGRKR. $102088, | S5y be

gold beads of a 0.4 - 4.0 m, for exanple 0.6 - 2.0 m

di ared ffond ™ dubtePNG ﬂ1 g%wggae%oe.ﬂ%t@a%e g&%ﬂ@%ﬁavenshso been

t hen encaéed I'n a car e or cassette acin
i mesctittes. "UYrdike refoviruses a/hrcel integeate rinto dihaehast g@ﬂﬁ@e adenovnruses

ﬁj}éé.drﬁgts Fﬁ%h%%ﬂfallghﬁps %MIFREIH fF\EU lsl{sOE?]% el | 'vWﬁnlnsertlonaI

ess I njectio ions 0 resen
i meﬁagém&a (- AU@ad laog@rplnaim(w@) ByVigil.gj7e247; 214n@ett et al. (1993) J.

(R )

\ﬂ{?ﬁ 6" %gg e@@zn 21 h@ﬂ%ﬁgg&g}ﬁ@@@ﬁﬁ?@%@@g@g d729; Seth et

5 B9399H 1. VBoBg@936-94O 53&32@ a;a(gggfﬁ(ﬁene Therapy 1:51- 58 Berkner, K. L.
(1988) BioTechniques 6:616-629; and Rich et al. (1993) Human Gene Therapy 4:461-

476). Since humans are sometimes infected by common human adenovirus serotypes
such as AdHu5, a significant proportion of the population have a neutralizing antibody
response to the adenovirus, which is likley to effect the immune response to a
heterologous antigen in a recombinant vaccine based system. Non-human primate

adenoviral vectors such as the chimpanzee adenovirus 68 (AdC68, Fitzgerald et al.
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5,993,412. Therefore, in certain enbodinments,
pol ynucl eoti des encodi ng i mmunogeni ¢ pol ypepti des

walemesnsdsad herein are i ntroduced i nto suitabl ePCT/EP2004/011621
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manmal i an host cells for expression using any of a

n f _kno ' - syste no . .

D L omp BB P AR AL R e (Ries Bpr aptivg adenoviral system
c avithe i tae disadvareddecoita pre-gxisting oeutrdlising gefiendyekspoasy.

systens. A sel ected nucl eoti de sequence encodi ng a

pol ypepti de of the present invention can be inserted

i Ntavioas adeh®assatthtaandkasgAAV) Ivectet systemsiihapaatsodiees developed for

PR iR REY ety Pl TERRY B sgiaues we
Aknowhdn thé ol ISest eayi UeS. rRatr Nos.r &1 73944 g 5 83804 dnternational

T L

( 15910)BidiL 839883896 Thvincapl el : 8- 11B90B &pmest 9 l(Colf19prNg Harbor

bRl W08 a5, 1390y GORRRp BB o0

( M&FrzKaN. (1Q82n CuBtenteTopidemdlliombioB :ahdAmbiidol. r1 58:97-129; Kotin, R.

aqdi tLon, nu I il rdd i -

oL Aot PREE sBbiebl st Shei Y P DA Sage Therapy
whii: 185-16¢; agd Zheu ehalo(1984) hE&xp. et dITd;188d<8GYI r uses

persi st extrachronosomally thus mnimzing the risks

associated with insertional nutagenesis (Haj-Ahmad and
GrAadditionél1 9i88 ) vettoryiuseful f&i7 d2b/ering 4he Batcleietacal mojerf@s)encoding

e 50 A A8 g o 83 e o

Vipoa|famb8 oPdRis8d,05ucBaasrvaetinial virug B8 AviaBayoxvitiee Bypwyay of example,

o Bt W REShpinges oxalet S oS BT HRRUES ogp be consiructed as

4:fdldivs. FRE PNASEmmodinguenerigpeptide sdirsttinsertediintb et apgrdpyiate vector so

A RS AL S B BT AR DA sBaences, sun
neastthebequenge antodingihymiipokisase (@ K) hBhiadesteVs thes, used to transfect
Myteﬁgl 'hsch 'a"(é %}@&%n%ﬁsﬁfﬁnfé&& 'nv@TE“OS Jirﬁac‘.pﬁgﬁwglqg&? ecombination
he eré’Yogous antigen in a reconol hant  Vaccrne Based

s \sehes toNoserh dinen ivagainiastrematee mivs thel gere eocadingitre aslypeptide of

ol PSR EHRY. S0 Ay b 3 ety
aldubunirgy theecetislémihe praberspsefedrbimddearyuridmedirsiapioling e plaques

of rexisting neutralising anti body response.
Vé??%t%éﬁggr)egﬁ%- associ ated virus (AAV) vector systens

have al so been devel oped for pol ynucl eoti de delivery.

PSS NBE Efof ARAGh 8 iy ooy rovie for

Nasducthld, 1@ndignt expression3® coedpressiar efranetdranere polypeptides described
herein in host cells of an organism. In this particular system, cells are first infected in
vitro with a vaccinia virus recombinant that encodes the bacteriophage T7 RNA
polymerase. This polymerase displays exquisite specificity in that it only transcribes
templates bearing T7 promoters. Following infection, cells are transfected with the
polynucleotide or polynucleotides of interest, driven by a T7 promoter. The polymerase
expressed in the cytoplasm from the vaccinia virus recombinant transcribes the

transfected DNA into RNA which is then translated into polypeptide by the host
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Publ i cati on Nos. WD 92/01070 and WD 93/ 03769;
Lebkowski et al. (1988) Mdlec. Cell. Biol.

W@2898H63096; Vincent et al. (1990) Vacci nes 9BCT/Ep10d4/011621
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Spring Harbor Laboratory Press); Carter, B. J. (1992)
PR T R8s oo, Wl ropiesme
1584 @Kion 29 ;largetduantities &l RNASHW) itdtrassiat@enerothets.afee, e.g., Elroy-

5.,793-801° Shel | in n .t Geng a
1Stf@5a%élbssdnﬁocz%%l. 20%9%%11g§§)](?§68)&p @@3‘39 Pderst et al. Proc.
1NSY. BR6d - A8 NISA Aabie) BaBar2-8126Gal vectors useful for
delivering the nucleic acid nol ecul es encodi ng

pol ypepti des of the present invention by gene transfer
imltdrnwte/elyhaﬂpomms&eeauth esnthehfowipmx draintdnanmbx wirnsagse san also be
suc S juacci pia v I g r Y.

RS PR M Y et O, eSeorindiiailoc viuses
nmpeéssmgl uemmmenaﬁomgnammlampa@dgw facg kioaven tdrbmwfwotectlve
encodl n f t r t

Q%Qegp 8%%?1 rérgcgq? Pdv[aﬁ sde%%gaf:rgg tdstgo& é’WAwpox vector is
v;aartmm\ara( ¢ersirablean mmnfarmindxthargmamllan Spebies singeenrrekers of the
sych as the sequenc N [ e, (TK) :
Aol SeblP BB BBIREY RARIF| SBalbIBE el pecioo an
sihetefdrarare Uit \infectivecin edamimaliary aelts. ilethodsofas| Rsgdueing recombinant

conbi nat J e r
SRR A2 bR hE el prbldy qkREfe oBmBlralieh, s descrives
i atavetvith respextt taytbe @neductoreoi wsainia viysTK Sagpe @- WO 91/12882; WO
| ected by culturing the cells in
tﬁ@%@gg%ﬁ%\é\&g?@g z?%m)deoxyurl di ne and picking viral
pl aques resistant thereto. A vaccinia-based
i pf i
+Bh g&%ﬂg%@?&% Ga‘vl vééfér{sfééhs%ﬁégant{i’eeggép&{‘f\efg{e@}rc}w ¥ s\ cleotide
cm;pnsﬁms«»ﬁtr@f present gventiore Spd'l gpthese degtorﬁe@e,acrllmshm U.S. Patent
€L 5k 823855958 0R8, BooBRo8 SRS Bt NcBr Ltk Based on
v‘s(emnzuetanvKujse rEemenltmllharﬁ/EEh@an e e susele illustrative examples of
b@ﬁ‘cﬁ L QBERG A I UV RAMNER! 3565, QI’f‘Eﬁd 8%’4%@?6356

pl ays equ|S|te specificity In it only
transcri bes tenplates bearing T7 pronoters. Foll ovvi ng
[ : I ds 94

16 SHB B Srthe 12 FRLBON A0 bRedd Enooing gpiric pepides
byreaadﬁﬂnlpteoetbmeauch Fmeuplodsywil be prondy(actieatis @r iher@nee!tlca"y effective.

f
VAR 6 O SRSl oo, FEFRTRRTH one picqgram o 10
t rmﬂrg;hmt tod examplepbbigpgrpm tael Obylctqg@arng)gqr particle-mediated delivery, for
Zéﬁe{ﬁxﬂé 4 6td1‘3{6%|rarﬂg?dqﬁ@%ul¥?raﬂ1ﬁsgﬁ¢eh%t&r Qf’haﬁ’e%tlpé’ per dose. The

vel ansi ent roduction o ?
qamqt iquaRtdy ohayRKKY am»dsnder@bwr @ap@ndmg csm fheoueighisof Begnatient being

Cebe S R e

Suitable techniques for introducing the naked polynucleotide or vector into a patient

also include topical application with an appropriate vehicle. The nucleic acid may be
administered topically to the skin, or to mucosal surfaces for example by intranasal,
oral, intravaginal or intrarectal administration. The naked polynucleotide or vector may

be present together with a pharmaceutically acceptable excipient, such as phosphate
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Natl. Acad. Sci. USA (1986) 83:8122-8126.
Al ternatively, avipoxviruses, such as the fow pox and

W@ 2008/03986X Vi ruses, can al so be used to del i verCt/BB2004/011621
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codi ng sequences of interest. Reconbinant avi pox
viruse exp in r ' gt
RHREEE e LR oh TBGRFRY el RIER AT oy o of facitating
whgantadathn ias thepdcaioe, neithea\separatghe of dxludedeandbe A dermulation.
i, DoX vy r i [ cul arl S = n :
BB mefiGlF o SRl e YudER, 081 Byl MR veERfent inciuce
geltrasoundneledtriyal stiowilation vaéstropeysitioe ané migrosessirgowhish és described
ayi hes and therefore are not infective in
n@%?i%%z%?& | s. Methods for produci ng reconbi nant
Avi poxviruses are known in the art and enploy genetic
rﬁ%%ﬂ@'d?‘%tu'c@ 288 SRSAIAPRR %Og@é{ﬁcéa ty® | KnBwhNRansfection
production Of vacclinia Vviruses. See, e.g.,_
OtechHgass, fAE@OTPISHREe inchiingshe2/se 3% 48nsiapiorogents. Examples of
n r ! | ; S i D -
R ohisrinBRY coltord BBERK ( Mhefiehs el ?ﬂ‘gggﬁaés Spd DEAE
i Pextran and lipofectands forrmemples dpdfestadeanst ranstectam.ulBe dosage of the
P ; : ; 6,008,035 and
6%@%?8%%&gragéﬁﬁ&%e%gt%gé%gg% "on Venezuel an Equi ne
Encephalitis (VEE) can al so be used, illustrative

STESR' Gy tddingRnuRmbdgent compopfig et tniiesent invention
t bempriss aroanitidedys o @ SRBHR, Q5 Actmainy ol ajeAdY: syrkiAs fabsand F(ab’)2
Sfrg%rﬂgﬁﬂ lg{)rlséx%h%ge {hB aﬁﬁﬁ&ggg‘a%no%ﬁyﬁfeﬂtibgﬁy or fragl_r?]%nt thereof. The

ylactica or therapeuti cal ectl ve. .
qetiertive Yosagebe tymicallni190 eiged 500 gy doreg@mpje il ing FeSe Hi9geer kilo of

oPaBAFBRBERTAL Sordfioff, i orths BERER fyekifon inlude passive
dahrnurotierapyer gasaivpliremeneprophdads.t o 16 mil i gram for

ot her routes of nucleotide per dose. The exact

quantity may vary considerably dependi ng on the weight
offhe hempmge@'mcqmqs'gionmmmtf@éé-1§rm>lwpﬁ@tl ttle gresent invention can
agg @éliﬁ/&%@t b? Ny lSé?'_bg? rbRESNLRHESs TiRframs dURHYC | dicutaneously,
t he naked pof ynucl eotide or vector 1nto a patiént also

i mtrapefonallyiot ditraygpauslyat i on wi t h an appropri ate

vehicle. The nucleic acid nay be adm ni stered

topically to the skin, or to nucosal surfaces for _ _
eXhenfl-28 bolypentidarea biglactiver flagmen theigefficaandingrto the present invention
! %tc;rfértﬁgtt iAbu A9 HnN kiU trb Qfbnsd ?%d&ﬁlﬁ%tl?%# WU 18954 48gh levels of
or vector nay be present together with’ a

pAattypee aytokings: (a.gc elfNab| BNlex.cllp?.etht 12, slhctB, egic) tend to favor the

PRRBRAP A ALAES bt R8phRE o AARRERLS, SR comvst,
asighupvelaofiTha-typs cyieltinese feag.alleftyile, |Li6chndidd1P)ntepido favor the
%ugt?ornr%‘#l h%Ho%\'immune responses. For a review of the families of cytokines, see
Mosmann and Coffman, Ann. Rev. Immunol. 7:145-173, 1989. By “IL-18" or “IL-18
polypeptide” is meant a IL-18 polypeptide as disclosed in EP0692536, EP 0712931,
EP0767178 and WOQ097/2441. 1L-18 polypeptides derivatives or variants include
isolated polypeptides comprising an amino acid sequence which has at least 70%
identity, for example at least 80% identity, for example at least 90% identity, for

example at least 95% identity, for example at least 97-99% identity to that of SEQ ID
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O her nethods of adm nistering the nucleic acid
directly to a recipient include ultrasound, electrical

WG 00s0b®mB0 on, el ectroporation and m cr oseedi ngp@ERIV04/611621
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described in US 5,697,901. Uptake of nucleic acid

¢ REER (B pe T 0 g 00 10 220 STt in g 1 over the

t laatirgsiength fr 8BS KEC NiCo angeBEQ. IDENENT | respexttivelieSach polypeptides

LR e PRt AT acis BEiE iy hog gid”sEl 1o now,
exalmébmely. ip o8 polypeptidadndy kaveftee baimo abitbseduieaceanSettitith in SEQ
, , it '
Y5188 DT PR AR BAR g, o g reomen
ofof 1Lht8 whies erd capabiendfieahibtiogarticlegica (antigebiody jmmunegenic) activity
Febdlys pydgrenne rdetBR o FraPthl- Bhitslly Teoftfis andor 118

Mafeahegsic Pagmdrasinagbefusagment t hereof . The effective
dosage I1s typically 100 ng to 500 ng, for exanple 1 g

to 50 g per kilo of patient body weight. Accordingly,

t e-188idypdptidel makh ebepinethe rform o emdturenproted] odengyalss avgart of larger

[ not her apy or, passi ve. i OprL.o l.axi §..Th :

| RIRDG B 38 cyliSPe | BHE i Tha T By hopTieqpigp that i

t pelypestres tthatagnby oonseamtibe achirid awd ecbdbijutians)ustiEzebyod residue is

 SUb TRy 0 A TS BBt YRR SLbsuutons are among

PRIy PeNt Leleand 11B) aaocitg Ber bnadimedmaortetheddcidic cesidliesgAspoand Glu;

the present jinvention i s one that [nduces an i ) .

- GESEASST Sl FIRRY (e iesidis bt Aol rdlEliCregiaves Phe

Thihd tTypevarightkinae de (Bed in whiehsgyeraNBal0, 11L5,2-3,11-2 D2,1 amino acids

IL-18, el ten o favor .the inductjon of ,

it 2R 0 8p aRee 1| 8O TC G E e dgaments are

N atsantdrderhplateidg By | “Bloattiveofaghtehitt ispreeantta kagresnt( &. Igj-18 which has

IL-4, |IL- IL-6 and [ L-10) tend tp f T

| vidloer gesenirbaPE e finee BL B e S Bheh1Erg,, By tigaciviy is

t leedr iy ioé theofbll@yihg prepestiess aegriverstatiomofamadur@bkifleraiNK) cell activity

Ann., Rev. | nmmunol ., 7:.145-1 ) . ML 18" . .

AR 3, BB gl etan of s, WRT e RqUSURY o e, grofferatin o

disgtvased cellskPadaipagenidPabtvit,98dhancEmemo 3fl #@ axgtession of Fas

7/2441 . |L- y tides derivati . j S

OB hetla R SR BB Rl Shodlndfl] B amcsr

s emdettes? cylokiobs farexamplead Th1-Ty, caletity toystinfudate éncatginemunity and

at |east 80%i,dent.i.t faor exanple at |east 90%

i PO ‘?te{/-’angj‘?ﬁ-&%ch%tpé’r%s(pop%easst 95% i dentity, for

exanpl e at |east 97-99%identity to that of SEQ D

33@'8@&8@2? %Péﬁwé %r)fg%%\r)gﬁﬁ gl\lga%ra(g%rnk Q/ﬁich Lh'a% %taﬁﬂcéd the ability
to increase the production of IFNg as measured, in vitro, by KG-1 assay system.
Human myelomonocytic cell line (KG-1), that express human IL-18 receptor, will
respond to treatment with IL-18 by increasing the production (secretion) of IFNg
(measured by ELISA) and activation of NfKB (Matsuko Taniguchi et al. J.

Immunological Methods, 1998, 217, 97-102).

IL-18 polypeptides according to the present invention can be prepared in any suitable
manner. The include isolating naturally occurring polypeptides, recombinantly or
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entire length of SEQ D NO6 and SEQ D NO 7,
respectively. Such polypeptides include those

wa@evpndwBng the am no acid of SEQ D NO 6 and SBQ/BEP2004/011621

I\IO 7, respectlvel y. I'L-18 polypeptide may have the

0,.a uence. et forth E
BYRBRIEHY Lo 2R e PaS o8P 81 SHEDBoRREHon (RS gre wel
amﬁéagmﬂnt\thb‘art.L 18 which are capable of exhibiting a
bi ol ogi cal (antigenic or inmunogenic) activity of
I L-18 such as the induction of IFN-g. IL-18 bioactive
fwmgmmgermdlcompd)ﬂmdtﬂaocnmmg)@dhe oventigpay sdvemjadeeusly include

p'ir% %W!ﬁ‘c%lf-'% oa%gsfggtgdeﬁfwt ?gcr:égrg?rt & %rggrn%og%cctﬂ?ﬁ\% ®ncompass

fsesenanfopnetmlmng hcaﬁner/anrgaanstrsswh@saa lve baoterieyeictr eda bacterial
i ol ptides. that t

{rbergd'sgwt v«%é? 8?4@6 %an |gg§t.ﬁgo\étrlr§}sﬁlaﬁpa§e$@¥@u% %rr"?‘é?‘c%ﬁ be water,

alimnot ttber kmffelned physiatdracasoletiorst Accarriefypolecile sayhalso include a

substit tlonsa a I
3755 PV el YRR b3 rereias (oA ch, T et sa
grantiade $sah @nalu@inym dmydmgldehalubmwm plhesm'da(tfegr Qa}lgumr@osphate or

Arg. Ll [ e T |

JoineRlorf REbils, dEly PHED5R: paRlm) Saboy@, Biohel Bfbonate

auaianlsn aselfaieb shagnesiet hjeratyde, qr added |saltanlgke ammonium-iron
n bi e . ] — .
BeRRh P ) Mg RRFRL" poLBHERAH. BnB¥ihal®, Micium-magnesium

faaaglmtﬁ ooh mleﬂ&y\MﬂthﬁseMQS retai ned substantially the

sane bioactivity as the full-length IL-18. By

bi oactivity is meant any of the follow ng properties:

auugpmadirawsdmti@f oh#tteucahbiked Ipeepafikin ae btovidedi hareip, argitient will

{ j N
MGG PR ATEEAE TErRR HEhLBResrbond W20 fefoonser
antl -angi ogeni ¢ activity, enhancenent of the

SR n%n.t%@fteﬂaes@zmp@sta%ﬁw@@%ﬁ%@égm%@@aznasdmona"v
mdnmrlseyarmfﬁmesdjﬂmtefcmn@{@m omlthayrjaduo’@apatiimmune response

#{é&%ﬁ gtn%teeﬂhg?égl tI"Pll @ﬂ%upﬂg g]@%nts%gg btei %eelected from the

f €sSpo n partic a bio /
fgragpreoft anﬁjuvlantsl&omriangrd@mysamlharwehabrw@d addiendnt heuch as

a@r{téﬂoBé( aér(i)al I@SF@?&%C@Q%&D(L?%CBDWPN QISEI?‘lgﬁaﬁlxture of QS21 and

measure ssay system

nghelestenolo apd acCp@ldhgbmumseo@na@oI)a mixtiere @fxyeexsnengnsaid adjuvants.
I i t Wi | L=

2 SUEEAG o i £3R0S " 95120 b e, o
(evaapls, el domb[EIatiSA)ofamdn@nhosnimryloiipi@fA,NroKax@wmeg, dkde-O-acylated
T | 00i .
RSBl om0 SR e AL LB Rer e v
i frore iiariea Graporbiiorp(Sgattiee dVA;nsegn jorsaxatmpls, 4)S Patent Nos. 4,436,727;

4,877,611; 4,866,034 and 4,912,094).
In one embodiment, the immunogenic composition according to the invention may

additionally comprise a saponin adjuvant, for example a non-toxic fraction of Quil A, for
example QS-17 or QS-21, for example QS-21.
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means are well understood in the art. The immunogenic

di .
o BTt a6t S PP i S Ry B 800 MEBarEP 4L (1390, goview of the
ebtulqglcantandrprraahad:cmsgncaA activitiescof sapomasl é’hy@yne&ilwmm@ls% pp 363-
FSYET Sasb B RELLH O B0t DY FME R @ i o
Warizeine anirhalrnéngaionan Sapmunsaate notkadrior folreing calloid# solu'uons in water
carti

H‘Spéﬁh P%ralogaﬁkg\aggpu?ndoW§ pre&rbet‘;;\l éﬂoleesr rglu&Yt%rn sdapomps are near cell
i muEnotatenes proeryo eeeao | poneslikec spactmresl i, tm-:ucrmerals‘aae which cause the

Rl JAPRAY B By RSt B i pneramonon
p vbigblis b eraperty alf centaim,ghud spthedlf saponinsnmagnesi um
phosphate, iron phosphate, cal cium carbonate,

magnesi um car bonate, cal ci um sul fate, magnesi um
h)sdpomysieareoknod\mulalseacswm lin kaceineprousystemic administration. The

g@gﬁi}t ZTd CI uIFn_ lé%\}lt%g)gin@&?dzxgrgé&%n'ngﬂagiblégﬁ ie&f%ﬂsi%/ely studied in
altr}e aft Ldm:wb Batidis andJWUnadmeraét Fart examplé, @ik A (derived from the

C%ntk' @3@ §P§&aﬂrﬂgﬁc%ﬂ t?e% @MP Seg?ha[aqlllgh a‘? dé?‘%tf}[cﬁc‘ﬂgns thgreof are

nmune
_Thiasmbpd in &ﬁ)érwésimwndhﬁapemibs@s r@ntise @djuvhets’, Kensil, C. R., Crit

ACE ;t?ryért‘ga(r)}r/m K ;ngf;d%gfﬁf?@g?'s%l 9Rd r&go 362 279 B1. Particulate

er a
orst.rud:thm temohed dsinaumei mmetungegpmp@aep(léﬁf@wl&)ammnsﬁg Quil A or

F ﬁ%l% HhBfof -I-H—a"v%r Hggq %b@gn ‘Wé Fﬁ\éﬁﬂfaﬁtu@& pgccﬁfelse(%?tgn B.,EP O

e group uvant's conp
I |1pe@e23esacme |sttectda6|haeel beel) umrted mjbéweaaﬁjuvant activity (EP 0 109

g%be%/fq?(g%p%g JYa% W?l@réa Smﬁg%@ 1 é@gg’j@‘l? (95%\13 purified

ture O est e
oIfnagmnscbfeﬁlunld/e) baven baerxtdgserlbﬂd asvcpqtﬂntmys@nsauasﬂjuvants and the

g%eg%%{]éitn if‘}?;F&fﬁif{i‘c%rF‘@go‘rkr 2%‘9{2 il 85 wlﬁétérﬁt' g, 8957540 and EP 0 362 279
eBdmplse, deacrimadtin rtmsecrafeoefncn@ rsahb os® kb7 (B |npndnamofyb¢ fraction of
~de- d
f@@?@gyﬁc\:’&g?ﬁ%g%oﬁéﬁ %d@gﬁqppﬁg’v&?vz% IvaJ:d dr%sv alé]‘\sesofaQsm is further
aviabtrideden fikeosil €bak )((bBQCtodptumrallme@g)'(\&ééﬂﬁl é31 -#3¢). seembinations of

‘;%Xgﬁlnga&Ea@i‘éeg&@@mngarqé %gs / Relo wi F]\)%Z)79€/Jf0008 Particulate

| radjuvenferysemsoropusising dractiorsof duilg, smprtaseosawm QS areescribed
aﬁWWd ?5‘/@51713@%& d 5@1?7%ipom n adjuvant, for exanple

non-toxrc traction o A for exanpl e 51 or

QS 21 , for exanple Q@G 21 .
Other saponins which have been used in systemic vaccination studies include those
derived from other plant species such as Gypsophila and Saponaria (Bomford et al.,

Vaccine, 10(9):572-577, 1992).

Saponins are also known to have been used in mucosally applied vaccine studies,
which have met with variable success in the induction of immune responses. Quil-A

saponin has previously been shown to have no effect on the induction of an immune
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25Saponi ns are taught in: Lacaille-Dubois, M and
Wagner H. (1996. A review of the biological and

w@basme®ed ogi cal activities of saponins. Phyt oPeTER200€011621

vol 2 pp 363- 386). Saponins are steroid or triterpene

Shrphare KPR DI b e BonBaal” BletRhadh #1196 Vacoie
Rebéarcild, ZHRo) iWhist,i otheataethomhinete fusad tbis adilavanhg/ylth success

d for h I er S e
TR SRS, FOEE S0y Y2 BRAL  Coamoben
||mmuh<ab|degbr1é'|4(33)xﬂ47f5|9) da0eOMs tmmprisiny @nik At sapboindtave been used

H’Dg%m)c ar?({l\k;'\?rr ﬁé | 95 n%sfoPrﬁlflg{br}%W%xﬂlb%d tag u%ant actwnty (Mcl

I's a prope
dea_t sbplqMions, Irrm;Irmingys7&r3317k3ﬁ2v\NChMoala} amh@loeachre Immunology

B85 AT 00 ST B LU TRl 00 o B AL 5B lkcrvn
ext ansorakeloy istrambsat adjuvante (S\lumin@Latal | IJeVIEM-bo1 998an@(6):4931-9;
yg(%@%?”%ﬁpr a). For exanple, Quil A (derived fromthe

the South American tree Quillaja Saponaria
I\/blina) and fractions thereof, are described in US

@ 7ehﬁ n%’e@ %ﬁglﬁi @&Sﬁﬁ&é?gﬂgr@e %)ngtg'gsbf _aLKEBé' Jontalnlng
@Ilgcﬂmclleoﬁdia withca Efpadirgéerivatiee, Bor emmpleotue gombination of CpG and

B R ETOLTS Soh PATCABE TS frin o

laeemomeslgobomprrseanrmhmfu@teuemutsfowauttmeshe{rnbp“@pwdinsly, in a yet

ke badfhoEhe cRBFO LB, S R B s

Qﬁdo_]ﬂbmal))n oTiaeCw(a@hgnryupieoh@pmars@p@mfoaﬁmr@l(e Ig823, optionally
g&rr en%tgésj r]; gc&l' R atgf aﬁﬂj’lélorﬁ)Th@ Em@rrlgtﬂ\ g%g/ 6ﬂtﬁﬁgl Iya§dditionally

and t
pom\dusﬂ |3D}M%.®d asjuv:m;em -A1 UBapabenproNded, i05its 5lees aiggctogenic

8o§ fin \%Z%%f g(ﬂer?é?le With cl‘ngl‘égteh%'f I GReribed Iﬁg?l k %3'75’;9.

use o non-haenol yti1c fraction of
V\,hl ch acts as a potent ad] uvant for system c vacci nes.

ther [
0 cayBtnes™abimeif, 1161 it Sqorpdialth ot the Fresent invention
@Hdigely acamprises sa leaterokacteriat llipdrolysacehatide deriedkadiurant, for
/ t a
ERoBtE g 1ol Aol RSl YaL B FRTRES R i
iM WO 96/ 33739 and WO 96/ 1171 O her saponl ns whi ch
have been used in system c vaccination studies include

those derived from other plant species such as
@y paopirid heemdnSapdhalr rte(dBaatetaldlinopolisaccharge i(lHS) is a potent

Js%\%?ato'?@ tl$e7 anaﬁeq Qﬁteﬁaﬁﬁ\%bgﬁ it@lu€e # §8ju{fé}\gé"'ﬂa§ Bed¥fHailed by

en used d vaccine’s
|ts toxic effects A non toxw derlvatlve 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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whi ch have net with variabl e success in the induction
of i nmmune responses. Quil-A saponin has previously

whems/osdsaon to have no effect on the i nducti onPOF/EP2004/011621
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I mmune 26r esponse when antigen i s adm ni stered
|ntranasally (G zurarson et al. 1994. Vaccine Research
, Other authors have used this
am @mﬂq wi jeh tcgss (Maharaj et al., Can.J.
2 ) 414.@0; Chavali and Canmpbel

; _59\5 | SCOVE conpri sing Qui
[ tragastric and
angt exhi bi ted adj uvant
nol ogy, 72,

A saponi n haway

i nt ranasoﬂc/vamci ne| f & mub
activity (3! Mwef=®t al .,
317- 322; Mowatc¢Hand Don %ol ogy Today, 12,
383-385) .,KB21 , the non-c{@(hc fr cowon of Quil A, has
al so bech‘@escripbl,as ar, oral oresatranasal adjuvant
(Suni rRm=@tcHal . 1. gLroI i 1998 794,6) : 4931- 9;

W08/ 56448). Chelennanced*r8Fnul gtion may invol ve the
conbi natémyn of é?'t’,’yff(} cont‘%l‘r)m ng \z)go ucleotide with a
saponi n derivati®8, for smarrpl e the conbi nati on of CpG
and QS21 as disclosed in W00/ 09159 afia®i n W000/ 62800.
Such a fornul ation nay additionally dgfwise an oil in
vvater emul sion and tocopherol. Accordfmgly, in a yet

rt her di.ment t
oL R L A PE R FEnR ARG R 5t b ¥ from e
OBipgeitive| et itte amiacahamxeonbankbbm exahplse QEM 3-O-Deacylated
optional ly formil.a t n e
¢ BionPtespBrr Rl splEENED Rt b6 Bl Sn REpRLc by Hefmetnoas
Bfﬁugﬁt(m) GRlj 211\22!048 , Q@b meferdreeprtsei disdloses | the Ipesp@ration  of
ogeni 0 [T h
CAbraSTEm oG R PR IR gl 484/3HF "B fitaf so-wPL s in
efofdri®Nan eifigsiorimaviape sinall partjolessize ess tant mzpmrnesiemteter and
|nvent|on ddi t i naIIy c eria
| 8 Pehod 8 cahi e iy viRPasa DAl Zel  ab® formutations
Bmphﬂﬁ@hﬂbrydpﬂobmidﬂylAllplijA ananp| surcthet avey bagre ddescribed in
%@g&gg&b& lipid At has long been known that
e ial |ipopolysaccharide (LPS) is a potent
stinmul at or of the irmune system al though its use in
uvan S ailed by .its. t ceff
e el GrpalErcrDetisd pedied A BhBF Jm g mhe adiuvant
( U&hbsnaﬁdir&dmfctﬁd db@*sernemﬁtllonomayfbe mmfled @ad tmhgedssed érom bacterial
group and t hate fromthe re cnge
glsalé'gg%mcﬁe a?tﬁ%g?{é t“l?é{scrp?‘beg bfy%% { Epr (‘i’?éréme purified
I mamaphmysoﬁyndpuh mnsn@m:abemaomgyt af 1mtsepraa,l and 3-O-Deacylated
e?ndo%tog osp oryFor glpWospLI!%ryl ng% ,E ‘derived frgmogalmo gzlla sp. is described in
GB2220211 and US 4,912,094. Other purified and synthetic lipopolysaccharides have
been described (W098/01139; 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 EP0549074B1). Bacterial lipopolysaccharide adjuvants which may
be used are 3D-MPL and the B(1-6) glucosamine disaccharides described in US

6,005,099 and EP0729 473B1.
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and has the follow ng structure: 27(CHJ)U CH A
further detoxified version of MPL results fromthe

wo eowewade3of the acyl chain fromthe 3-positi onpof/EPive4/011621

10

15

di sacchari de backbone, and is called 3-0O Deacyl at ed

USSR o e R IR e e v

r eﬁmuamlemﬂdrsmtrmt saosl sisdiar thgrystueedo &tat oh LBS or MPL or 3D-MPL. In

? 'ﬁﬁ{}tﬁ%? gggclé 4f %pr? eg%f]%tlgi qﬁ@qlﬂsahgr%ra\rfri?%% %a%ﬁbe an acylated
e mdnesaschhade, mdich is asub-podionite the ahiove stregtgretdidMPLO. 2nmm

in dianmeter, and its nethod of manufacture is

di scl osed in WO4/21292. Aqueous fornul ations

c @nerdisdcobanderagiivasib arpurified pi synthedin dpid Asefthefaiiawing formula:
have been described in W08/ 43670A2. The bacteri al

| i popol ysacchgsi de derived adjuvants to be fornul ated

in the adjuvanty conbi nations of the present invention

may be puri flﬁd ond processed from bacterial sources,

or aIO@r nati vl \6hey nmay be synthetic. For exanple,
°I|p|d A is described in Ribi
Deagyl at ed nonophosphoryl

or cmg osphory [ ed\from Sal nonella sp. is
descri bed ~ S 4,90 2,094. O her purified
and synt he acchar iges\ have been descri bed
(WDO8/ 01139 us 8, 0g® 099 Mnd JEP 08729 473 B1; Hil gers

et al., 1986, Int. Arch. Al l : (4):392-6;

Hil gers et al., 1987, | munol og . NF1-6; and
EP0549074B1). Bacterial |i popol d adﬁuvants

whi ch nmay be used are BDNPLﬁ !

and EP0729 473B1 . 28Accordi ngly, erivatives

that may be used in the present invention are those

i mﬁenﬂsRZrmb;abé $1 orrRO3A2;eRS may Iberan acys tnait buBdytmxymptistoyl or a
not her aspect of the

prBe% ﬁ?‘y‘?‘q’Yv%el’?{ﬁ’Sr?af"ﬁgt eP@"H@'?I vatives may be an

acyl at ed nonosaccharide, which is a sub-portion to the
above structure qf MPL. One disaccharide adjuvant is a
purified or synth!;mc I|p|d A of the follow ng
formula: HO HC CH:

CH—O

(éHz)r R¢

o]
]
wherein R¢ = =C~(CHy)xr—CH),

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

Combinations of 3D-MPL and saponin adjuvants derived from the bark of Quillaja
Saponaria molina have been described in EP0761231B. WO95/17210 discloses an

adjuvant emulsion system based on squalene, o-tocopherol, and polyoxyethylene
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tt> wherein R2 may be H or PO3H2; R3 may be an acyl
chai n or b-hydroxynyristoyl or a 3-acyl oxyacyl residue

whanwshspeshe formula: CH CH O <CH)r\ 4 CH WRET/EP2004/011621

C <CHi)jr- CH* and wherei nX andY havea val ueof fronD

to a L
Pl a ot TR EEO o pntpredy Wi #5; mr@ABRirany as2r,
pptionally Wity 8DKRIn descri bed in EP07612318 V\D95/ 17210
di scl oses an adj uvant enul sion system based on

squal ene, a-tocopherol, and pol yoxyet hyl ene 29sorbitan
nmcmmhgat ) aﬁdﬁﬁmﬂquimmtheammmgehictquosition according to the

/—Qé"é?)t %S%'F‘y 1263”1 ’anﬂ A%qHMUfwggnlﬁ%dﬁ%nt thereof and (2) a

ot her “enbodi nmen
compiosiian ohCaGcammang v:nth omm of mge toff die &ﬂnmnngs&ux(an)s selected

?r%ma{h“ o%oc%rfs@guef%?gﬁ réaggﬁﬂ‘fm talaﬁfvgﬁtf f@PQxérﬁBlﬁaosm for

conblna one’ or nore

émmpuamm@s mef%mwlh@p@étemlowm land @n edripmatsr ggulsion.
for exanple: a saponin adjuvant, for exanple Q821, for
exanple in its quenched formw t h chol esterol, 3D MPL,

tmdna furthiel embodiaet, thenimenegenic eerapgsitiantagcording to the invention

ﬁh%%ggwgoma hst.a ﬁﬁmsgﬁg@@a A0 tﬁ&@bbdéé]gvath and may

nventi on |nc
mh@prmypaoombmlatlm of at\rrtooommmpf@ lipdd e\ﬁa\ﬁtof thensppeain adjuvants,

'sﬂrgﬂ U%et O Eorfbi LR gf‘t SOMAL® %dmgﬁ’tpb@tﬁpwﬂl 4d Riddchbed in

€ saponi n adj uvants, such e conbi nati on
YYOSHIOOAZ, 10) aalép@mﬁognhphcmﬁlttoawaﬁé@ém ¥R 1) i§ quenched with

\éﬁ&é‘%@%ﬁ% , deErited |ﬁ§§0§@/ﬁ§ e@fh%r Fb‘?rﬂ@l%ﬁbﬁé A8y %‘rﬁbﬁse an oil-in-
guenche | esterol, as describ in
WaE5/c3BHIoN a@d tenopherchinl %ddlltméo r%%r%orfmomé f%rmulatlon which may

%E H‘@c}ﬁ%@ cﬁd@‘%{:;h\%t%gf&r%ﬁqﬂl}ﬁfemﬁadfhgaéﬂ%%bmé‘n&n%f QS21, 3D-

Anot ornul ation added to _
OIRGCadidivvant ans dotaphetdl ain AN edibinovetery emdeiami ﬁatqeéﬁrlbed in

g\lfl?@ﬁzw'?’%é%ro(rfg) gl Wﬂgﬁog’%’ﬁ% E@ﬂﬂ@ﬁﬁfﬂohcéd?dlﬁg to the present

I n-wat er ion is described in W5/
Moeotiati ngnprisdsean antigry dai €xaBRpos ittMew-assedpigl nntigen. a CpG

tagj‘avgﬁt?5‘9'sréltponin adjuvant, for example QS-21, optionally 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.

Alternatively the saponin adjuvant when present 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 glucosamine-based polymer matrix, particles composed of
polysaccharides or chemically modified polysaccharides, liposomes and lipid-based
particles, particles composed of glycerol monoesters, etc. The saponins may also be
formulated in the presence of cholesterol to form particulate structures such as
liposomes or ISCOMs. Furthermore, the saponins may be formulated together with a
polyoxyethylene ether or ester, in either a non-particulate solution or suspension, or in

a particulate structure such as a paucilamelar liposome or ISCOM. The saponins may
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31} I\/PL(r) adj uvant, optionall y conpri sing an

sion.and el R
s ERnTaeE e b AR &R Bho L REitip SBebity or may be
Alfpretutaéd ined grytpoevdsafoon |wntharkpomtaxomemt sucb setactasiet hi n
t he i mmunogeni ¢ conposition according to the invention
may be conbi ned wi th vacci ne vehicles conposed of
c h/iarcaaemam mmhhmgepml opogiositione mpy by peesentqudh winBcbsel er multi-dose

d i , '
oreBhe A0t FsRAEE T TS BB coPBlnéiL B Helpermeticaly
Ofsepleuysaoeslea;a stedlitp of tedorrouldtion wnditluge.edh general formulations may

poLysa ar i des 0S ngd Lipid-hage t
T
saamemamselyreqwadcme dxemfrmmmgbat @dmipnsitibre may dxeestoredoh a freeze-dried

CHSEA o BB ol P M0 AR e o oo

for mul ated together with a pol yoxyet hyl ene et her or

ester, ci j er a p I r

Smeﬁgi%n\tf‘an of dé]Q/Q @Eﬁ [':I‘é%le ?r Egt %&EBgﬁéghwnhm immunogenic

paaoipbsitiehsarnd | \;acsnoae torfatuﬁ@@vprometmapbrannsnm specific immune

3 S

i gg‘%pﬁgrsg gsafé?gvr L%rﬁ&lr\’@e‘l? A%Sﬂdﬁ'lgetpto?ﬁe%l 1o egﬁen(l:?ﬁ Qw%olﬂl/entlon the

pdmdmnogemmmmmsmopodﬁmlb@i(meml@ns deliyareds td ea:th@ste via antigen-

Vacci ; . N

V5430 508 (Y REBTACABRE LIS ABSTRAGER SURE SR fityes and

amgtianicels that mapbs en@oet¢red dmba efficiest /Naﬁjs AP Creeatie tniaya blityneed not,

Egb l_gee%eggarl]lg: aq%?ffe}ﬁgpﬁriﬁ%%ée th cﬁéa&tg?or];@@@“gﬁg't@aﬁ{@%hl to improve

s uEfhertion @msl/or sudintenate Qirth@mne:ijlremnscn toitiaye @ntidemewsffects per

vehi e ,

Co%)g@& goﬁlb%r‘JH?T@HoYog by LoNBERIE SO A TUARAPNS, matched HLA

r er@plotypng &RCp mabegaatdalm enisolbtesl fseraany of lai vquiety of b|olog|cal fluids
i I r 0

daﬁrnl V(Z{gy %/mﬁglhf%g Mmg%%d '%rlqﬁﬁguén%ﬁ%es naxmgnﬂgggyne Butologous,

c aiipgaieid, sygenrid waemge@slqae"S acilitate production of

an antigen-specific imune response that targets

tunmour cells. According to one enbodi nent of this

i regtain empodimenisnefithe peesent pwemiinsi may nsel gleodritigecells or progenitors

herel ne i 1ve a t Yy | PLes

DShFES B PSERRILARGD AL, DAY | SHEDERSHIE Gent AP

chbBQhermod:y& é@iraamah BiMeNagee) E998h302: %@-25@ and have been shown

e . | . .

nggd& {f&gl ene Iy%fgﬁgf‘dg @P génet déf)ogﬁflﬁ Sﬁmbéctupl& therapeutic

ceqmmrnqurflmmtpﬂ'tiés@ﬁ@ |anglrrtenaalan1t Mg@nd keyyi Rprdwe Rev. Med, 1999,

Al atAtd S ﬂpgér%rral 6l @&&%Qsi b Rfentfidetbdset SARAGF §pical shape

to have anti - ects
(stellate in situ, with marked cytoplasmlc processes (dendrites) visible in vitro), their

ability to take up, process and present antigens with high efficiency and their ability to
activate naive T cell responses. Dendritic cells may, of course, be engineered to
express specific cell-surface receptors or ligands that are not commonly found on
dendritic cells in vivo or ex vivo, and such modified dendritic cells are contemplated by

the present invention. As an alternative to dendritic cells, secreted vesicles antigen-
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se and/or to be immunol ogically conpatible with the
receiver (i.e., matched HLA hapl otype). APCs nay

w@eoenadeBy be isolated fromany of a variety OPCT/EP2004/011621

10

15

20

25

30

35

bi ol ogi cal fluids and organs, including tunour and

Coeiah R ol EAbRCegR00e e B BLVRER Yagpging free ZivoseiL
egbogli, miNHteeofMdédhe 1998s e 594 +600Nt iIAmcomiinglyusthedkenidr iprovided an

o KBl i B LBEF 8% B RAIE oA Bhectve amoun
( Badehdritieacells . or&aﬁi@lnnmeerﬂmm cellslamaodified18P8n vitro loading with a

392: 24 251 hav een b (o a
oROFeTES e e oGy of Ry "BeBbT Yoy, Broress @
t pelypaptidé iac dasdribed merain andra Ipharyna(csemaﬂy Erfimtwanam.er..

and Levy R, Ann. Rev. Med, 1999, 50:507-529). n

general, dendritic cells may be identified based on

t Dendriticyqells ahd spmgeethrstrmy be ebfaimediftom pevigheratdnidosid bone marrow,

Cﬁlg"?cﬂr-arﬁrq'q%ps S Ségnctur%g&%ij tu%éf@i‘)mf\ﬂr%ln l gell's I))H\argr[ 912)des spleen,

rocess an
wekih, mm@hnadabbndcblmttgr mydothheasmtaalleltlssmglot beIaclﬁor/axéﬂnple dendrltlc

2%%}\‘,%6 ay égh!ﬁﬁFe%%gférB:% VIV@Q&AI@%Q c8ﬁ1'blr§n6'ﬁ}ég )ﬁékmes such as GM-

engin ecl surfa
r@SGpﬂlonleens |aingén AN Foh &d caltwfesn@f numwnytak yhah@sted from penpheral

gsﬁg{d: Hl@rrgagllvilali éﬂgxgo\&%{tlgéﬁeegﬁ éarvs?;e? H or?)lpgg%tpﬁrgl glooé]! umbilical

| pyrerslodor Bsheanaabw enayabe diEfetentiaked dnto tdeadsitidl dedls by adding to the

secreted vesicl es ntﬁ en- 31l n ceII .

Bl d mrEimn SRR b d SR, SlhocT 40 ligand,

Zl|y§d®g@bcdhan@é abs, h@tulfg%nﬂ/b(énd/ol9%er4 06%066&&) that induce
or ed an

ly t
F GRtRTash, MRGRAIR oA SASRUST Sy | g Uggdritc cells are
etbehievgy ade zeﬂfasd'mﬁrﬁlétutd"%nﬁehiaﬁjr@'fceﬂﬁtwmernallows a simple way

presentln ce ified b n.vitro
8 e aQeH‘@§8r i %dwﬁ'ér &%ﬁac%?ze&erﬁ’é‘ff[‘% é{P%y *FOWever this
rmdmfeh@giturenshumcf fAott s Eridtrass t@eﬁ@bd@&lpbb@tﬁblamtermedlate stages of

&fp?eggaetgqﬂger el qqﬁl Od@gap hngg%g‘??gbaéﬁ‘g g %?a@g‘tts gvltﬁ a high capacity

Ohiraﬁn‘ﬂgéh PR RAHI PE&Is8ing PvRieH coh@léfesmﬂitﬁ €W high expression of Fcy
tumour-infiltrating cells, peritunoura

t Facentos apdMmannPsa feﬁaptea The m@%ﬁhm&s&e is fypicady charretgrized by a

UTBNer idkBles§iBh &f bll‘né%‘édmﬁfke?d“)buﬂbhﬁ?h 2Upreadib® of icEIs ¥erfae molecules
fluid. For exan‘gﬁct, dendr| tic ce

drqqp@pghlp,fgt'ge yatien P é’&cﬁ'"ﬁé I énggﬁ%§ﬁlalilll-lgm adfpesion molecules

?kom%a LD B dAedEtimlilbtofy mblectids 261g/, @DADNEDSLOCDS6 and 4-
cuI ures of nonocytes harvested from peri pheral bl ood.

A'BBlnat i vel y, CD34 positive cells harvested from
peri pheral bl ood, unbilical cord blood or bone marrow

be dlfferentiatedinto,dendr tic cells by addin .
¢ OPORABLgRN Al Rk Asfactish Vil PelEugleotidgepepding thesllour protein
Thicp MAGER, Heehsli, or derivative thereof) such that the tumour polypeptide, or an

immunogenic portion thereof, is expressed on the cell surface. Such transfection may
take place ex vivo, and a composition or vaccine comprising such transfected cells
may then be used for therapeutic purposes, as described herein. Alternatively, a gene
delivery vehicle that targets a dendritic or other antigen presenting cell may be

administered to a patient, resulting in transfection that occurs in vivo. In vivo and ex
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| i popol ysaccharide LPS, flt3 |igand and/or other
conpound(s) that induce differentiation, maturation

w@easpswBo f erati on of dendritic ceI | s. Dendri tPCT/ERI0DE011621
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are conveni ently cat egor| zed as "inmature" and

cel | i..ch I
d|Vg/8:ffaH§fﬁ guon %&8&@ tl% ciea% f&e\'?)fa% %%:Fg%\f%é;}]%gaé&%e performed using any
p hestiaddgp@swn o tevat, suthias thosestestritiedrie VRO Q71244461 oridbe gene gun

t t | . ible. i i ate _
RGPS BB Ry b BB P ATl by, o
chao. aaNnegerz l@ddmg of@éngvitichcedls mayhbec agiaeviedybyf ioculzating glendritic cells

t ak t .
B4 P1Ba RN BT e Mmoo B2 G Lo Byt vecton
fmt BRNA, rmhMbtwgem-exnrymlramrdopmbmnaba@emm@r vijuges| (evger vaccinia,

eﬁ)rﬁi’isjlﬁﬁgnoq’f"ﬁéf’ﬁ%ﬁ %5‘&8&& but a hi gh expression of

ce ecu es responsible for T cell
activation such as class and class Il MHC, adhesi on

::rrgliﬂicu'ugébl% gelg/ery %?%%@%ﬁﬁﬁér%gﬁé Qkﬁ%:sr’wic material is
mincogenated|inty drecanjugatedetot leddwraruatzbe polymersfinisnespiieres sothat the
g%&g g@m‘é@?‘ F 4P nﬁ{e(at\ﬁ ﬁbl%ﬂﬂé}cetﬁﬁ%%é}ﬁé‘r afff used as a

ive thereo such
ovaeuing. Mimeriergetricrospheregns tgheqarebsf employes s @@@ébﬁ g@ilqd@é particles

C%Jhlchséffregs%ﬁgt‘ant%ﬂgrkpbéwfaﬁﬁth'a%‘ T REmbRK mearca‘ﬁgg)ﬁo nm to 2 mm.

I on Oor vaccline conprisin
t Micrespreres madblfeormayvetfh atidepeangs enf raguralt arestk smhuﬂtiCopolymerS have

i(#lﬁ'l%sl?s% in vgr?eﬁ‘)? Flgfoqn&%a?'agphd%g&%r FRls Y&y @/sgﬁﬁ]% especially

IVery vehicle’t endritic or "ot
arauvageagqmuegmrptegmsdmvingmrﬂj@lfdnrﬁ*s il ¥ive reqinng raultlple treatments

p% g%n Vide Jfﬁc%ldgtddrb%kdggkﬂ{sﬁmfn%&lb@?altfﬂﬁfs d?%!‘ftﬁlé'aﬁsorbed from the

n vivo Vivo transfection of den
(:@Iabtsqnntfastmada)iea@pl becavsey ogéh@r delaijvate high faglessdpruyeights. Several

a%}é\ngég;ﬁg 4}!98We's it ¥ add maW*brap?otteEPﬁ éi:%s“sru JQ@Q polymers

gene gun approac scrib
MirrolideD. gelatist  adllagen, nmjgmatggy dggxtjarq;em}ehgerm (§g§tem§9gmay include

ach°f6§§reagé€‘§ iﬁ@lgggfﬁch@a% {PL‘A@”dfdo |5ctFo%'éoSg|9@rd@)e (PLG),

I'ng den r progenit
C glolygglydolity atlhb(ﬁﬁhb@plywmmton@ (PONA. gndagopglyorers pon(DL -lactic-

wi t hin
o e AP Pl Wiy B epoucnenys ool sue
( asgpoly(etheciastes) niuttibiqpixcopatjorars,i couﬁalomglrepeat\ngr t;lgcks based on
vect or t Y%
rop R PaY Bl el BRE) Sy BB fdlfbiEne torephiaiate)
[ mEBWpauraioty@bhtyﬂeoe@ywbﬂpr&ghtalmb/p@y(mtwe@ﬁ tedeydlitalate) (PEGT/PBT)
p / ro td=0 ' :
PIROTE & futiron PR Car B leri, 2065 Ge0801 28R SFltbAls may provide
amsustartbdaslease foc dito 8. mdrities $unhras PHGA, R phendBEGT A BT.
general ly enpl oyed to describe colloidal particles
The treatment regime will be significantly varied depending upon the size and species
of patient concerned, the amount of nucleic acid vaccine and / or protein composition
administered, the route of administration, the potency and dose of any adjuvant
compounds used and other factors which would be apparent to a skilled medical

practitioner.
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whi ch are substantially spherical and have a di aneter
inthe range 10 n to 2 mMm M crospheres made from a

WO e00p/08868e range of natural and synthetic pol yrer/EPivavel1621
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found use in a variety of bionedical applications.

ggelgﬁ%‘:tl\égw Hét}/ h&rﬁf ﬁigfcfr I 3 l%’fﬁraes\#%gé qg%gfigjlfcﬁm{]{&r non-limiting,

ﬁ@kémpke treatnments to prOV|de ef fi cacy, or being
unstable in biological fluids or not fully absorbed
fromthe gastrointestinal tract because of their
relatively high nol ecul ar wei ghts. Several polyners

h W@Q described as a matrix for protein rel ease.
S% bol ymers include gelatin, collagen,
alvgicbimieqsreparation aisindBp Gvsase d SmetTogenicycompositiens
bi odegr adabl e pol y(DL-1actic acid) (PLA),
pol y(l acti de-co-glycolide) (PLG, poly(glycolic acid)
(PERA)- Ipohygegerder priepatation) coREGihinga@B21o@ol Gp@r én a liposomal
pal ~lactieco-. glvecolic acid) (PLGA). O her systens
ng?%ﬁlgpﬂ'&g‘&%ﬁﬁjgg@ﬁ@ous hydr ogel s such as pol y(ether
ester) nultiblock copolymers, containing repeating
bl.ocks.based on LLj I
(BB SR AT S A8 B85 bror pFlotil SertbER T G olfeRsto.
( RBTB,is amopell cpfrbintayire nEthe two adjuvant systems, AS01B and ASO7A. AS01B
gl.ycol ) -t ar eph e M- D t | -

LA SR Al et B M g GEEPBTASETL 1 composed o
zcmﬁa 798 (aBdkn2®B ps CPE LN implyosphateibuerssaliost ai ned

release for 1 to 3 nonths such as PLGA PLA and

PEGT/ PBT. The treatment re be. significan
v3D-MRLy &paR dmAynapldRUiaRied fved fé‘?m 8pdipre y%ﬂ%%ﬂff e?/nPS of the

C HIaRLMRfAtivd BECBABH NSa/RondiIiC hfnresall MPLARSE BeeRdalyldted and is
rot elrn Cor‘r'pOSI tion adm njstere

D IRAoe PRIPBAT G ARSI &b alys IS ChaRpaCiEalpaR: dramaticall
CQ@&%Q?§¥|éﬁﬁd«hﬁé1l@lré%w dirﬁcrnahﬁno@ﬂmlmnw%pégﬁh(mm 1986). Ribi
apparent to 'a skilled nedica e

i ﬁ\'%mwpa?ﬁww pr@@“?ﬁ?raﬂﬁ’e?“pa'é'@d\%lbgﬁé%ko'?%'?%'F@ﬁce to

the followi ng, non-limting, exanples: EXAMPLE Vacci ne

pr(_fi@_"i‘% Lt %oﬁﬁ%gééﬁ? xITILBe SO &ecﬁ)é&%is ke %géth American

mminogeni'c preparati on contai nin
| rreg Quipajs crapbndrer Molina. i d’np(ldi@ﬁthd}QWalﬂu? devﬁpged to separate the

4,\@@@% sa;@g@mré\%%ﬁe PEGR R SO YshY pgﬁﬁi&éd beis¥tion of the

'S a no conbl nat 1 on of
adqammiar sapgnlerTQSZASOchl’anﬂi aABeRenASiyeBside demgnsdating stronger

of, H,Ldvgﬂtsgaﬁﬁy GREIR S BRcBPadRbmBRRd Bt trRNShr&ROdnpchent. 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 GSK-

Biologicals.

CpG: CpG ODN 7909 is a synthetic single-stranded phosphorothioate oligodeoxy-
nucleotide (ODN) of 24 bases length. Its base sequence, which is 8’-TCGTCGTTTTG-
TCGTTTTGTCGTT-3’, has been optimised for stimulation of the human immune
system. CpG DNA or synthetic ODN containing CpG motifs are known to activate
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CpG 7909 (al so known as CpG 2006) in phosphate buffer
saline. 3D-MPL: is an i nmmunosti nul ant derived fromthe

wo eepsdeysacchari de (LPS) of the G am negati vePCT/EP2004/011621
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bact eri um Sal nonell a m nnesota. MPL has been

SSRRANR S BB B B s o

r @diuee THIOK cell tegpovsies mthdﬁ@eﬂwmgegertahen Dﬁﬂ:mwiymiT mallsaammulate NK

g:qgﬁss [P:)Beqr%tgﬁlﬁgg ?qﬁjg eéegaée éﬁ? 2 glyq'glé%ﬂ\(/" &%e%/t Li¥o % BHEBS cells to

nataliferhtes ¢frizgi A etall €298 Batere 3546, ChoR dtlab 119&714 Bkp. Med. 186:

R LR A8 L3P SR 6 ur sneme

i I0HiG/7e0eals & ampnietzsy Bdjomartt developeld bg)étrldaw‘odum‘d orheehalf of Coley
b dthel I ion of the particular
?ﬁgw%ceu%éﬁ % I\Iﬁg aét riterpene glycoside

denonstrating stronger adj uvant activity and | ower

t oiRbbNorswigoopar ed Wi th the parent conponent. @21
has been shown to activate cI ass rgﬁtrl cted

t Go5BYialeNs WesRAMORgL | theaéaXﬁe‘P |'”J§§“<tﬂé ¢ rYﬂ'l“HIeeOanJeCt'O” for one
S pRsistivias 50TBR00YN. & typical FdrRuRtib® RoktéRMg CpGLIOAIRPL and QS21 in

Aquila (formal |y Canbridge Bi otech Corporation

priBeReEREs inrreriolppd redolionst 2Pk csiBrd IPpHITIES d)w@i withd 1.0 and
S7ﬁ997 hsforals%)fmch?t hfterSh Mghe-@$Ia s mixed with liposomes in a

phosphor ot hi oate ol i godeoxy nucl eot i de f 24

ba@ég;ht ram_im@ﬁ%/pl@cﬁeqigrgbofsga g@fﬂgr@d touge L) was adoded to the formulation.
S'3p W&t 1d | T?B@@p@T BN 2806) WaASadRRBORIH ;Sﬂo‘ﬁ %@di.@ﬁ of 1 ug/mi of

stimulation urranlmmnesstem CpG

s yiemetsat aDDPreseHRlixE- rﬁ\'h@cmoﬁ@tﬁfq §argied quh QW% temperat“"e with
aghity@ne 34dendritic cells, nonocytes and macrophages

to secrete TH -1i ke cytokines and to induce TH1L T cell
responses including the generation of cytolytic T

cghl Simﬁ{dn'&bﬁ B’Far%ﬁbh%ohihnﬁﬁ@&%@ ah&MB02ASORGE @326 & 3 de -
therr i c activi also activate B cells t
prQrPFY'ée‘/‘»"Qt @vah%ith’!ét"P&qY A (38g4P wlﬂ"em!s'rzt"afsﬂemug%\a")
Ret al. 1997 J. Exp. Med. 186: 1623). CpG 7909 is not
anti sense to any known sequence of the human genone.
cﬂ@emwanfssyatem HPP2 BaPSEERIPVIQEY deraiiRed KK © g&l
produced on behal f of Col ey Pharmaceutical G oup,

Inc., MA, US. Fornulations with CpG Fornul ati ons were
p@D:-MPLig asifieserifpd a9PVe nj ecti ons. The vol une of
injection for one nobuse was 50 or100 m. A typical
fornul ati on containing CoG 3D MPL and Q521 in

| Q2210 ifeas desciad 3¥8d as fol | ows: 20ng - 25 ny
antlgen was diluted with Hand PBS pH 7.4 for
|soton|C|ty After 5 mn., Q21 (0.5

th
| ilheQiifater gmulsion is composed an orgarglc phase 2nade o? of 2 0|Is (a tocopherol

and squalene), and an aqueous phase of PBS containing Tween 80 as emulsifier. The

emulsion comprised 5% squalene 5% tocopherol 0.4% Tween 80 and had an average
particle size of 180 nm and is known as SB62 (see WO 95/17210).

Preparation of emulsion SB62 (2 fold concentrate):

Tween 80 is dissolved in phosphate buffered saline (PBS) to give a 2% solution in the
PBS. To provide 100 ml two fold concentrate emulsion 5g of DL alpha tocopherol and

35



wei ght ratio QS21/chol esterol of 1/5 (referred to as

DQ was added to the fornulation. 30 mn later 10 ng
wWo@R008p&6EODN 2006) was added 30 min prior addi PCDEPDH4/A11621

ng/ m of t hi onersal as preservative. Al incubations

755 P Pl ST BB, S Sk Byt s

(A&@hxeﬁ B5tliglly3 Tre ms@tuag:y&mtsmm isdinep hassed dhrplugh iapdydnge and

A, MPL), Lp an, oil emul The: adj : -
<yhalar gt plsrg e o Mk Eh ke i) 148 Tsuting o
3BxddRits have asizel ebapprodchatehol’0 nr@SZl . is as described
above. The oil/water emnul sion is conposed an organic
phase made of of 2 oils (a tocopherol and squal ene),

IMWMase of PBS containing Tween 80 as
| S
CBeoprel bl T RuAn 8l 2 R, e e Sy gmuision s

S béﬂomfed]éiﬂollbvw d0jig - k6 grantigerSB6E dijitedinD P donzdftjated of PBS

P t f B62 fol t :
TR R caand 4t:01 bERTS, BT R0 a R Oh RS, Haa Me, (20kg). as21
10 (E‘ﬁ)%)g)t %o&bﬁﬁné‘ @pes slighnueofide t(heo : aﬁ@ iDr Eg/hﬂiethﬂd?&rsal as

concentrate enul sion 5g O

GGV, THRCRTBBENOT BRCTSeRBRRNFBL B VoBH FoResseay i incubations

UBRY e4taéd Muta?%m imgdRsleveeNagetish i on is added and

m xed thoroughly. The resulting enulsion is then
passed through a syringe and finally mcrofluidised by
using an M 10S m crofl uidics machine. The resulting
oil droplets have a size of approximtely 180 nm

15 F&EMAMPEEHBns with CpG A typical fornulation

C @pfedt BF nﬂLiﬂé?MVEbnmchtGSZ\inth Hedn@l | Vaseiner adjivdrite@ Wit AS15 in

performed as follows: 20nmg - 25 ng antigen are diluted
Hﬁh‘fﬁpa %%M?P%t&jmef’e'PBS pH 6.8 and H before
consecutive addition of SB62 (50rr1) MPL (20ng), Q821
(%W eFimERtdI YeBGnCPG ol i gonucl eotide (100 ng) and 1

hi omersal as preservative. The anobunt of each
g&wnt may vary as necessary. Al incubations are
carried out at roomtenperature with agitation.

AT - dat oA FER g and O RG I Sy SKFaCofliét domain

20

t lieorapisirtg aminoaeld 1-645) and an immunogenic portion of the intracellular domain

comprising the phosphorylation domain. Such vaccine construct is disclosed in

25 WO000/44899 and is called dHER2.

The dHER?2 protein was co-lyophilised with CpG by diluting the antigen in a mix of
H,0O, saccharose and NaH2PO4/K2HPO4. After 5 minutes, CpG ODN 7909 was
added to obtain a final bulk containing 625ug/ml of Her2neu, 1250 pg/ml of CpG,

30 3.15% saccharose and 5 mM PO4 pH 7 before freeze-drying. The final bulk was

lyophilised according a 3 days cycle. For the extemporaneous formulation, the

lyophilised cake containing CpG and antigen was resuspended with 625ul of AS01B

diluant containing 100ug/ml of MPL and DQ.
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11. 1. Experinmental design Vaccine The Her-2/ neu
vaccine is ECD-PhD and conprises the entire

we@zxdosmswBo ul ar domai n (conprising am no aci d 1p@EEP20a8€1621
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an i munogeni c portion of the intracellular domain

c I Sin the ha rylation naj C
CBRBAE, oG T BEa ErR o0 FP1Boy Herdl el Sy P and 5 ug

(o) =7 =/ aﬂ'd!lBQdHERZ protein was co-lyophilised with CpG

by diluting the antigen in a mix of H, saccharose and

NaH2PO4/ K2ZHPO4. After 5 m nutes, CpG ODN 7909 was

alloledurtmoddd eapressindg HE&-2/bert k cont ai ni ng 625ng/ M of

Her 2neu, 1250 nmg/ M of CpG 3. 15% saccharose and 5 i mM

PO4 pH 7 before freeze-drying. The final bul k was

I thmmcbweﬂodm a‘.leeaﬂilmgweae Experjserty TCeHERB rwashgenerated by retroviral

npor ane f i y WS A

CEHEaRR G S dR ol o Dovhel Brl BN I oy, Universiy

oBaIAﬁBﬂe)dwnthJar&comlurrtemnt ratovirus€OenpodingdfERARInesihd DQ.

3 L ] h t

@)@L%lo%av{' b%plﬁ.ﬁ #c% arﬁ&ﬂedﬁ%@ ﬂ%(’}t%lt??ﬂ?‘g I-@R2/neu and
Nt classprexpeasaipn HERS eonfisned h}‘ele\MﬂmmeﬁUdel used in

t hese experinent: TCLIHER2 was generated by retroviral
transduction of the TCl cells (provided Dr T.C W

Jahdups ofafde: ns Uni versity Baltinore) with a

reconbi na et ovi s_encodi n HER- 2/.n

|§Ogr9y%gfu50{egﬁies ({éﬁ/ﬁ ngnh?vfo SPNgd aén%ybf?esd'b Fhlpneous (SC)
t Biealleh@dwitth t2x1066 FERAén2B ealld fdtdWed Ibysacangtionssithositheas
confi? by flow cytonetry. Goups of mce: 4 groups

of e CB6F1 m ce have received at dayO a

S ub-grartdaing njksctioS6) 1@tugl df engts (murimePftdBiatay TGk iday 27 ¢SC)

cellsf | o thoei grl : PBS
9 é‘eﬁﬁ%?rogﬁﬁn &%ﬁwaﬁ 7r?lnpq?rﬂjwll)| ne) from
day 974 tthe dayibingtidrSel)the vapchie & thg mdf18dHER2 protein in
AS15 at days 7 and 14 (IM - gr4:. the conbination of
the vaccine and the mI Il. . n vivo Tunour growth and

2t | vivy Tuldurrgeewth andimorilippn in Figure 2 and in
T?Rcle (rees'ults are shown in Figure 2 and in Table 1.

Table 1: percentage of mice which remain tumour-free, 27 days after the TC1HER2
tumour challenge.

PBS 0%

miL18 20% (mortality: 2/5)
dHER2/AS15 0%
dHER2/AS15

miL18 60% (2/5 develop a little tumor)
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Tabl e 1: percentage of m ce which remain tunour-free,
27 days after the TCLHER2 tunour chal |l enge. PBS 0%
work0:83%800 (nortality: 2/5) dHER2/ AS15 0% CJHEPRT/RAE84/011621
m L18 60% (2/5 develop a little tunor) 3711.3
C@gc‘#yflon A vaccine strategy based on the use of a
Glusien purified HER-2/ neu protein (dHER2)
formul ated in an adjuvant (ASlS) conmbi ned with

R e S b B S oL ERRRaREY burnel @ lgrney protein

GWEFS'ZQ fbh&:léﬂErRﬂi areadjavdnt g®$115)asn‘bmepamwdepeatad injection of murine

5 oBpnerero- e fieSie riptaftl, 8y o EFRERBYsheg umours whior

t bepresethefHERZ/0et iantigen, délEBmparetdom Yaocimatiat sthategy wiie either the

Vg?i(%m%? lﬁvaqaoghpﬂspg trPJ ﬁ.v é)glgnl\é( \Pa%@fﬂﬁﬁ%oé\%éatgo%{){hgt@%tgg éecombinant

galrnst a c

t dABRrproteir mrreulptendseltmrg AShé adfoRaritriead praviogsn bediiskown to protect

PLOLCSH iR e SELHLC of Hanbife F’)ﬁﬁZ{hQSé‘ {ERbLORBIL GoreSsing the

10 neilER2jneun abtigen. Minise psdtectiogeist sercabEuthecHEBa&euwemt@en and is

;%g%% a?eoag?h e @Sﬁétﬁgccif%lgq% t&%cﬂrﬁﬂféyﬁgﬁ]omyﬁ‘e@%erﬂore stringent

e Ies ive havin

| tmamneutm:l ntdue! yemniuntpursiaeupre(astabiishssl, vaeqinatiops yrave been shown

h %\g ?és gﬁé&iv%o alt\qll?\ssgnlf %n%ﬁéoo ﬂﬁaact I%\ltlllr fie ' &b%gy tumour (no mice

rea S were

c oomopletelyamejeyt, tumaers nier gyesescamiﬁ@ns)eosland&ﬁ@% kfwaves when both

15 %\‘é}%ﬁe&@h@re 1%)111 %Bﬁééfmﬂlg % n%?%wg c%tﬁse?‘\gé’% ¥0% of the mice

t unour . ere1s ac

bemdm tcomlemiyrmnrrmlr{irIele mraeaw% omly develop aamadistumum c¢nclusnon

t sla cl-gg} éelf %V{Qrcdmtﬁﬁe H"I?HS %ﬂ& rfh%@%ciﬁé@é@éh%@n% table 1. This

eu Specl responses vaccl ne

t beulaot\eamthabrbottﬁ thmmdumnmnef Hﬁgemwk@pac'élpehtc@tﬂ responses by the

| - r.UCi
D55t 9, e AR S SO by MBI nccten o -1 are
20 vvlctdmaMé@t:mmwa’egresmn.uvant ed with A815 in the TC1
Mage3 t herapeutic nodel 111.1. Experinental design

EXAMPLE iil

Effect of mIL18 in combination with MAGE-3 vaccine adjuvanted with AS15 in

25 the TC1 Mage3 therapeutic model

Ill.1. Experimental design

Vaccine

30 A tumour model expressing the Mage3 tumour antigen has been generated

(TC1Mage3) by genetically modifying the TC1 parental cells by classical transfection

of a DNA plasmid coding for Mage3 (PcDNA3 Mage3). This tumour model was

generated by transfecting the parental TC1 cells (provided by T.C. Wu at John’s

Hopkins University, Baltimore) with a PcDNA3 plasmid coding for Mage3. The
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Vacci ne A tunmour nodel expressing the Mage3 tunour
anti gen has been generated (TClMage3) by genetically

worpashyicsy the TCL parental cells by cl assi cal PCT/EP2004/011621

10

15

transfection of a DNA plasm d coding for Mage3 (PcDNA3

t
¢ Pefdeshifics ceH B BReE s Ep SRR £Eotlihg to the reommendation
Wif the kil's ipnoviderid@ibco BRUAifecreshinglogies |cat mn&azwm a
PcDNA3 plasm d coding for Mage3. The 38transfection
has been performed using |ipofectam n according to the
r §herrmee1t$aaﬂeotulrrmiurig¢réc lant' H03s ofithke mi¢eGchaltengid. withf 2 10e6 TC1
l.oqi t 8324-012). These cells are
g?lcggnq%?elgﬁétffg@%lof the mice challenged with 2
10e6 TCl Mage3 cells devel op a tunour. 4 groups of 5

L day _
ptofpal & femel Co7BLg iEZRIN Fecklycl @Y e B, g, subsgutancous (SC)
cemallsnge)wmmv%dOeﬁlTGaMeg%celbﬁwlqmeﬂIbyedapqcieationngvit:tl:eithss
-.9rgy- sgdly injection of 100mg of m L18 (rmurine) from
day 77 to day 27 (SC) - gr3: ng of Mage3 protein in
AS15ratdaiipjrgectionnti100pgaf mIL18 gaurined flemctayi tagiay @f (8€)
t he e3 in AS15
vac natlﬁowgﬁéﬁ#&e@g’l&o@g? agﬁ éﬂé ?EgWreat ment to
i pdwgré: thelmblna@tg“r@fslm gacdnge amisﬁbgﬁ'éldlfi The i npact of
vacci nation or / and IL18 treatnent on inmmne

paranmeter is al so nmeasured (lynphoproliferation,.
cifhe)labmtﬂy CrdrM@tlﬁﬁt NS 15, yaccpatpmil Mjeciongeand gombined treatment to
e e t [

o B P PR S dascleion o, and 1L18
atreatefehb ani \reman® Lparameten )is zaisq uneaﬁgrqgiol(lyrpemnrqlée@ﬂon cytokine
b RGkEEOHE. fragrrent or variant thereof, and 2) an

nogenlc conposi tion conprising an antigen or
| nmunogeni ¢ derivative thereof and a CpG adjuvant. 2.
A met hod according to claim2 wherein the antigen or
i mmunogeni ¢ derivative thereof is derived from an
organi sm sel ected fromthe foll owi ng group: Human
| mmunodefici ency virus H V-1, human herpes sinpl ex
viruses, cytonegal ovirus, Rotavirus, Epstein Barr
virus, Varicella Zoster Virus, froma hepatitis virus
such as
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hepatitis B virus, hepatitis A virus, hepatitis C
virus and hepatitis E virus, from Respiratory

weynspsdead Vvirus, parainfluenza virus, measl esSPI/ER®)4/011621

10

15

20

25

30

munps virus, human papilloma viruses, flaviviruses or
Igll@ﬁgza virus, from Neisseria spp, Mraxella spp,
BYHG Ila spp; Mycobacterium spp., including M
tubercul osis; Escherichia spp, including enterotoxic

E, coli:, Sal ngonella. spp,;. Listeri : | cter

Shpe SaipRg BoBnAneang miB isRg Y o L GO i 'a mammat
epi dempriding;adnBasteshg & thepnarGimabansdieaargpeffectiveramodningf 1) an IL-
C. trachomatis, C. eu | ae; Pl [ S . :
Il TaPAPRts o BiosP iAo R o B B el 2y an drgunogenic
3. Aomgiokitidn cdmpesing angntiden admerinbgerné dearidine ethereof and a CpG
patiagjntt_:l {:orrpri sing admnistering to a patient in need

t her®01®8" safe and effective amount of 1) an IL- 18

pol ypepti de or bioactive fragnment or variant thereof

afd 2)naimd ancardige o claimnd odierdio ihe @nfigérs on gmeaaunegamnig derivative

25 R o ST P BAAED Fyo ruman

wherlegimunpHefidienty wiruady¥el, dtusthnaherpge sinplex minusesgeytiomegalovirus,

o SVTAIE, ERERTar ToSeVARA Z5KRPUINDE 0 gt s uch s
BACEep_atMSEB, viﬂuAGEqutiti&&(ﬂ@rgs};W@gtit)eAGE{irupgtn,d ParatitieSCrirus, from
R/[J%ﬁ:ﬁe?s'p ?tggtﬁf%i@?ytigﬁéﬁé?, %r‘af?ﬁ‘lﬁen£7€iﬁls, Wéggﬁgs Jvfrué:35|]nQJmps virus,

yrosi nase, telonerase o
sur \Hiwman, papiBBed ovirupss, flawviees 2r delluenzasvirug, deenhdyeisseria spp,

acc ' t n ' : [ -1 o
oot 3R % "t Bt 3B bl B, Tk B frcus
and Kdebefiahiairspge maudingrgotdrefon Gr eolidfeimoneta espp,; Listeria spp;

si mul S ler€0 L al ky j . ; i
o1 BB Yo SRR RS HERbG! o AR, cpiermics
| L- 1Borrediby sppt | Gldanoydidi spiet | ineludinggiéentraohomatisi aft pneumoniae;

t herﬁ%{,@m tsgﬁ.ﬁmngﬁgwf @/pgm%&@/&’aﬂ@;ﬁp., Canida spp.

adm nistere ous I'n the formof "a co
phar maceutical preparation. 7. A method according to o
afy Afmethainef reducimy tapesavertyt 196 @ Lcargepdnypepaliand spmprising

bi O%nhimgtehﬁgm agiéHt i ﬁéé%ﬁgré/cﬁ al 47 8Rd elréctlb AMJUHIBIM) an IL-
or murine orrgin. 8. A nethod according to claim7, _
wher'd polypeptideios higaetipe fagmgnt de vaianttiprepfiend g agpmmynogenic
NO. R8s d Vrgr'g"h YTRMoP asd6Eib A EHNYSert BETRRNoSeniPderivative
met h%g“%ccor In Itloaan of clarnms 1 t087, wher el ngq% he

CpG thereaf2neta €0 wast.

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, HASHZ2, Cripto, B726, NY-BR1.1, P510,
MUC-1, Prostase, STEAP, tyrosinase, telomerase, survivin, CASB616, P53, or her

2 neu.
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a Purine, Purine, C, G pyrimdine, pyrimdine
sequence. 10. A nethod according to any of clains 1 to

w@2008408580 N sai d CpG adj uvant is sel ected fronr¢hEP2004/011621
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gr oup conpri sing: TCC ATG ACG TTC CTG ACG TT (SEQ D

0 el S SR8 353 e A o o

TTT Bfﬁbthgﬁra'@'ﬁiérﬁT@ @'r'lén@ SE@eH I‘d@Mbﬁp iMPauASEEenikCeMpesition are

of - ARTRere g el seoelaedl e LB S e

at Ieast two unmet hyl ated CG repeats bel ng separated

| by 3
cbaiATRngacloRi Nl et e e O BANREEEE Bt Bele fragment
contai nariatt |teersdf t and utheetimphueiogeniCGepepesitien beiengadministered
sepair.

P ALl B OSSR e AP Phgatal o

i ndi vi dual conponents: (1) an IL-18 polypeptlde or
Pm%é/etﬁ?é: Egggﬁfgigéit?iranx{a&' é}Qian S?EB%O % (t@ IL- 18 polypeptide or
CpG Eidqdtiva fragmehieor aletivative |tm13;ge@”d$ &nmshumanrtg nﬁwmetdmem

si mul t aneous, separate or sequential use for the

prophyl axi s and/ or treatnment of infectious diseases,

c @8nckmetimd adoordinmgetad¢isiong esherain ILdiBds &k payrintide s SEQ 1D NO.6

4114, s‘E BRI, aagqgaa%g&ga CREThN tﬁ@rgsﬂ ai m

wher®ih onponents are a in a
conposi tion. 15. A conbined preparation according to

Cl al Ml dy ac‘gc% J‘Y&?{oeérg/ 6&%%5‘%899%5%&% LhRDant comprises

nprlses a anti gen or ogeni c
der i & Rurines Puhiee €0 fG,arydmiding pygihidingcieqoendey or
therapeutically active agai nst cancer. 16. A conbi ned
preparation according to claim15 wherein the tunour
ad9 ok insteat! aocoidiento@nyiofisiainay it 8 vhereio seidker@ Bdivsat is selected

e THEENS rodp, riskfind T BPEPACE TE TG AP STISECPD Now)

HAGET CKATK; AB@AGTQA(PGCF!S@'A SERIBINGB) ﬁ ASD GAT GASHBTC GCC GGT
Cyr CBAGSEEACPURE deaD Ro-df Fod TehprieeaT SEF N oTe oTT
2 ne(@EQID NR:4phGE rﬁé’d’i 6€§pET%CT@rAHé &dt r(&Eﬁlet fdoaﬁ)y of

claims 13 to 16, wherein the |L-18 pol ypeptide or

bi oactive fragnent or derivative thereof is from hunan
on1nymetieodoadegiding to any of claims 1 to 8, wherein said CpG adjuvant contains at

least two unmethylated CG repeats being separated at least by 3 nucleotides.

12. A method according to claim 11, wherein the immunostimulatory oligonucleotide
contains at least two unmethylated CG repeats being separated by 6 nucleotides.

13. A combined preparation comprising as active ingredients the following individual
components: (1) an IL-18 polypeptide or bioactive fragment or variant thereof and
(2) immunogenic composition comprising an antigen and a CpG adjuvant, the
active ingredients being for the simultaneous, separate or sequential use for the
prophylaxis and/or treatment of infectious diseases, cancer, autoimmune diseases

and related conditions.
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18. A conbi ned preparation according to claim 17,
wherein IL-18 is the pol ypeptide of SEQ D NO. or SEQ D

WONEN0508963N bi oactive fragment or derivative theecEBP2004/011621

19. A conbi ned preparation according to any of clains
13 to 18, wherein the CpG adjuvant is as defined in
any of clains 9 to 12. 20. Conbi ned preparation as
Cl|4aAlmd1birfedme’paDétl<ml awicomiinb3o tolairh 9 3iwhenéin cbmpbments (1) and (2) are
mmno%em c co 051 tion additionally conprises

?I’Iﬂﬂ’g % cal sel ected from the group
corrprl sing: 3D-MPL, @21, a mxture of QS21 and
1 SJ%SSt eoéned’ grlagagrgqogual@cgr mro ec?? ?#S%I“(;g' \gﬂgremoﬁ‘\enﬁ%ﬁmogemc
c onternpdsition edmrives cr tumole astotiated satigerady umenunsgeriid derivative

e e e e L T

CpG (3521 chol esterol an oil in water enulsion.
2 e rati d I
2R TR BB s G oL T by sssociee
t ocanptlgencdr irmmdnpgenjodsramativd dneealibisel@nteddimovthesgreup comprlsmg
ween 80 e 0 d

C1 apegdos 0P e WA TR ERAhE CBABE, TAGER, LaRE, 2, sacE,
QS2HAGEN AGE ePSA, BAR, #S0FG pid;tamai?ﬁMSAHASblﬁbleew B726 NY-
pre ti i,e ny I t

hePBr boe ety G copsBednS AT BiOfndt, Bidtrace, survivn,
[ nJ €Asabl e Ras, ot harisnel?5. A pharnmaceutical kit
conprising as active ingredients the foll ow ng
i ndi vi dual conponents: (1) an |L-18 pol ypeptide or
bii7oActdnwindd prgperation ecadingdndany Af caims Mduteotfenwierein the 1L-18
co Siti:
dep‘ﬁ@gé?p\}@g tqigarc%g: \?é ﬂggfﬁg?g%t &%ﬁ/gtl\%r rIeP%qﬂ“sOﬂSHI fluman or murine
i ngoeginent s being for the simultaneous, separate or
sequential use for the prophylaxis and/or treat ment of
i nfectious diseases, cancer, and auto-inmmune diseases.
218. Akcopthinedeweparaticr addotding: ooty , mdectimilni 88 tha @plypeptide of
t he
ss SECHPRIS SRR b6th GBLRKEBment SR pe thoreof
and is prophylactically or therapeutically active

eyt i t dj
I ﬁ-I 18248 98 IRGretPthe CpG
al m%%&%ﬁepa?%ﬁn%cg&n@[? as%yc:l&g‘%%l Santl gen’ or P
i mmdjogamus:asjwlneaunwmfmmaﬂ thd2sel ected fromthe
group conprising: an
20. Combined preparation as claimed in any of claims 13 to 19 in which the
immunogenic composition additionally comprises immunostimulant chemical
selected from the group comprising: 3D-MPL, QS21, a mixture of QS21 and
cholesterol, aluminium hydroxide, aluminium phosphate, tocopherol, and an oil in

water emulsion or a combination of two or more of the said adjuvants.
21. Combined preparation as claimed in claim 20 wherein the immunogenic

composition adjuvant comprises 3D-MPL, CpG, QS21, cholesterol, an oil in water

emulsion.
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antigen fromthe MAGE famly, PRAME, BACE, LACE 1,
LAGE 2, SAGE, HAGE, XAGE, PSA, PAP, PSCA, prostein,

we2038396BASH2, Cri pto, B726, NY-BR1.1, P510, MA¥/EP2004/011621
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Prost ase, STEAP, tyrosinase, telonerase, survivin,

P53, or.her 2 . 0 r rafl. .
22 oitine preraayooes i if St 4R g AR Bmusion
29. cémpesdsoshuatene) tmlco;mdarolrarﬂrgplymb(yeihﬂemoﬂbmao riéhogteateh (Tween
congh' ses the use of a conbined preparation according
%1 of clainms to 24. 30. Use of an IL-18
pol ypepti de or bioactive fragment or derivative

t t t ; e.
BECHE A 5 Uendd p Tagh 200 eimuncgenic
f r omompositistephprisee QS21i diaettérolandia §e§%4vaoancer

aut oi rmune di seases and rel ated conditions, and

al ready prinmed with an i mmunogeni ¢ conposition
c@ongiinegl prepanatiomes caimednruamygehcleimietd V@ 8.veherein both active

t her §r9\f 99&% Qreqﬁ%ea%lﬂ%ﬁfﬁ ecta{ye soli{ﬁ%ngf an i nmunogeni c

ion conprising I munogeni ¢
der|vat|ve t her eof and a CpG adjuvant in the

n?,‘? ﬁﬁ leca‘rfl k'{E?A &Eﬁ'&t gozfctitlgq gﬁr@&@ﬁl@e %,- f?)flowmg individual
SSU erln romo Suscetl e to infectl
d| seaspsnedsin@deran &m&pﬂm#mldaltgdamvgﬁ@gm@hhﬂ@ded and (2) an

conditd, ﬁggeméarl:%g%ogﬂ ge\é’ht Qnt@%el br ]rr%munogenlc derivative

olypep I'oac nt or rivative
t hettfeéof IR alkpG aidwadtl rh@e BQtIV@I inpred@otsobeiBa fohtheesimultaneous,

the sgpérja%e%r s%g?e éléptﬂgén f?ﬁ?ﬁé&' AL LADBr %Qgﬁéﬁ? of infectious

cancer I's sele oup’conprising: breas
cancksepsés)cgnesararel gutdbandne diseasgscancer, nel anonm,

ovari an cancer, bl adder cancer, head and neck

squannous carci nong, oesophagus cancer. 33. Use

age ummgiacwt@ayklbaccormm gd@m 25 gherejhibednmunpgeni¢ carposition

pol %g@%é@? Qumg’%oéas%élé{t‘rédfafnﬁgﬁﬂf) }f‘@ﬁﬁjrﬂﬁég}?&éﬂggﬂve thereof and is

t here

ac c praphytactically loatherg®utieaii aetive adainsgcangef.he

pol ypeptide of SEQ D NO or SEQ D NO or bioactive

fragment or derivative thereof. 35. Use according to

af. Aopharmaiceuticakit accgrdinghioraiim 2thwheTpi@ theljturoeritassaciated antigen

def i PafinhodSic YeriGhtie TndrebP sl Sele@8d 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.
28. A combined preparation as claimed in any of claims 13 to 23 for use in medecine.

29. A method as claimed in any of claims 1 to 12 which comprises the use of a
combined preparation according to any of claims 13 to 24.

30. Use of an IL-18 polypeptide or bioactive fragment or derivative thereof in the

manufacture of a medicament for the prophylaxis and/or treatment of patients
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31.

32.

33.

34.

35.

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 CpG adjuvant.

Use of an immunogenic composition comprising an antigen or immunogenic
derivative thereof and a CpG 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 bioactive fragment or derivative thereof.

Use according to claim 30 or 31 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.

Use according to any of claims 30 to 32, wherein the IL-18 polypeptide or bioactive

fragment or derivative thereof is from human or murine origin.

Use according to claim 33, wherein IL-18 is the polypeptide of SEQ ID NO.6 or
SEQ ID NO.7 or bioactive fragment or derivative thereof.

Use according to any of claims 30 to 34 wherein the CpG adjuvant is as defined in
any of claims 9 to 12.
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