Vacci nes The present invention relates to a novel
vacci ne fornul ati on conprising (a) an antigen
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MAGE- 3 antigen and an NY-ESO | antigen, or derivatives
thereof, and (b) an adjuvant. Despite enornous

investments of financial ang, resources, cancer
remai ns one of the major causes of death.

I mmunot herapy of cancer has been described in the art

for a nunber of years, including those conprising .

act i ve Theqresent inventioh rplates éme sovel vacainmibumulpsien epmpraging (a) an

antj.gens with the aimto rai.se. an i,

L St e B Y oL FPAOR e ant an
CAME S (2 lah G gerYBPerd@nioey thakbf, aad t)kavdjwesn descri bed

for this purpose, including the MAGE fam |y antigens

and NY-IEspite ezmmioge iyestmeaisof finpegidand hagsnresopyrss, cancer

| ength of t] h rapi es have been

[ ﬁ?fggltnf 83? 8%‘&%55%](2%%{1%3;63#%? i nproved strategies for
enhancimgniddehdrapioteanas padisenalgsirivet] in the aanfor ganmber of years,

Such strategies including the conbjnation.of the .
t Unguding H19sg EPMRFIEIAG .a%waawn%tmfm@ﬂs%rf i Brfpmotir associated
Caaﬂﬁg&{st@ﬁ{ U 3(1918 r AN dn G AR SurR Esplo N BRI AEERI£diPTdAkIS Which
expreéssed predom nantly 1n a variety of cancers but

natcdgnise ambdestrogsihe samoee eglts. Maey gamet agfigeins heveslaga described

(testis) (Kirkip,. A et ncer lLnvesti [ 2002
Spoitis Rasbosepe e A GRIERIY eaistht 3p RY-ERD-Lav e
protot yﬂfer%gﬁﬁ‘ﬂé, HEDRe tﬁ@‘l@n%ﬁ%‘fﬁihe‘%ﬁat@fesé lhcr R BShAve Hen

i ncl udes nenbers of the NY-ESO I, PRAME, GACE famly,
PAGFestigmted,yp, reBAGE(] fotAGRréwdisirgtegica\GE enhureieg e dfmupe response

T VMR S
14)ith SANRIfl1 vaBelnSAklvants, HOM TES- 85, sperm protein
Srl7,”CTpll, TSP50, CT9/BRDT, TRAG 3, (Taxol Resi stance

Associ afaetissis (5)]) agLows AMNCEUESBICPERIElS £XPiessery ki n

S en T Ry 08 o888 520

 ppinaaiot;An s s omes picges. 2, 1) 12

T R S R A I

t hc‘)efr EéP Eu‘xtig%ﬂg also includes members of the NY-ESO-1, PRAME, GAGE family,
PAGE family, BAGE, XAGE family, LAGE, members of the SSX family ( amongst
which SSX-1, -2 also known as HOM-MEL-40, -4, -5), SCP-1 (aslo known as HOM-
TES-14), SART-1 and SART-3, HOM-TES-85, sperm-protein Sp17, CTpl1, TSP50,
CT9/BRDT, TRAG-3 (Taxol Resistance Associated Gene-3), OY-MS-4MAGE (see

Table 1 in Kirkin A. et al. Cancer Investigation, 2002, 20(2), 222-236).

Summary of the invention

The present invention relates to novel vaccine formulations comprising:

(a) an antigen component comprising combination of a modified MAGE-3
antigen and an NY-ESO-1 antigen or derivative thereof, and

(b) an immunostimulatory adjuvant comprising one or more of: alum salt;

cholesterol; oil-in-water emulsion (O/W emulsion); oil-in-water emulsion low dose; an



(b) an imunosti nul atory adj uvant conprising one or
nmore of: alumsalt; cholesterol; oil-in-water enul sion
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ani nmunosti mul atory ol i gonucl eoti de; tocopherol;

| 1RO Ror§ BRSMuS eot@BAodphérplP BfdsyBa achEmirt end A/t hods
of treatment of individuals by admnistration of the
viroppliEschefide- he present invention are al so provided,

and i m&aReEk bf feRHRRUMBMAVRubR®y\dathiBiesionl f thsestcings of the
the treatnent of Mel anoma, non-snall cell [un

cpuesdnt Ven{ MSTE @Jso poevited aaé in PapidiscbORITagTES %@ﬁéﬁfﬂnﬁrare
the present . invention, th ' ' '

cirgae i rngi e Mehgrteb RO s B KR BENSELC), or
CHIABddreh@ra fusion protein of MAGE 3 and a truncated
Protein D carrier protein (MAGE3-PrateinD 3% of SE}% o

| D NO: In quesaspies of thsaaesspt HVerkion; Hetsg P&gﬂ%ééﬂc 3CHIDg Cppposition
WD 99/401 : . i i d
LR b R0 R A B SR DGR
C@hh@kdl MotetD| cagice pedteiartN ABRI-Protainfol/B) ofSEQADMNOH (as

; il at ¥ : eh \ N

" Gesstbaheob SRR T o b SorDAE) ShSCRNG Nfin

0;1 té%ﬁ B‘J%de(tﬁﬁgﬁ adiVERELRPoTB ETRHANSs HiftRoRR strhetiRyd lcontaining

efTect” 0 e eancer vaccines in conparison with a _

v elesléstero Lot @S2, iy cambinaterewsh an fromanestiperstopxpligosyelgotide

by a tunpur cell. This i.nproye acgi woul d not

n}é’é‘é%lé‘g’maﬁ}? %i?&ﬁtl ‘E‘ed’:l@%?ltﬂgﬁatﬁ‘g?ﬁ%?\i{uc%égg?agg (ie.,

al | ow FRe ¢ (fbﬁ{b%%fﬁlet&es}%ﬁt inRERRinadaydnifto e vatitinid) effect of
ow a

but also a bet'ter inmmune response to be

g érearaater acayadsris comparitoarvgsh @Hacciienentaiing auikyione of thepatigens
vacci nes, of the present .i nventi . .
I e e A

0 QRS pafiert: B6veRAd @ENAIdwsmbRMsBests &f betargetaiowitiabheowaccine), but
Det ai | ed description of the invention The jnventi

n
r elsatallewtadetimeingpues TERONES Mt heRPEiedagainsbibe &rg@&ﬁ fynour. In

co nents. (. i £l : i _ i
SPABDEISostihts PR T oS ok At B
I @QAsHh orfscdp¥; ERAlif ggiessiphadwat of therantgensps sxdutdveafter
NYESO protein; a protein, polypeptide or peptide
coAxiRAliong of or conprising the C terminal portion of
the protein containing the Cass | and/or Cass Il
epi t opes of

Detailed description of the invention

The invention relates to the specific combination of the following components:
(i) modified MAGE protein (MAGE3-ProteinD 1/3), as shown in SEQ ID
NO:1
(i) an “immunogenic region” of NY-ESO1 gene product, for example: the NY-
ESO1 protein; a protein, polypeptide or peptide consisting of or comprising the C
terminal portion of the protein containing the Class I and/or Class II epitopes of
NY-ESO1; overlapping long peptides comprising this region; and/or, specific
CDS8 peptides.
(iif) an immunostimulatory adjuvant comprising one or more of: alum salt;
cholesterol; oil-in-water emulsion (O/W emulsion); oil-in-water emulsion low
dose; an immunostimulatory oligonucleotide, for example CpG; tocopherol;
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NY- ESA ; overl apping | ong peptides conprising this
regi on; and/or, specific CD8 peptides. (iii) an

w0 povanaedse nul at ory adj uvant conpri sing one or POT/EPIDS/004956
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alumsalt; cholesterol; oil-in-water emulsion (0/W

enul si oNn)iipoQinhe: b Brpdfih Sfor &RMAbRIEH21] MWadipsElysadtharide, for example
i mmunosti nul atory ol iggnucl eotide, for xarrgJI e Céo i elud

t ocopher Pk Brramiss of adiepls ﬁ'i“ﬁ‘:bleff%rrusgﬁ’afﬁﬁ’rg CEgB e gpeiude
a | i popol ysReehadibar chrRfstifXemid Plddhe cingrnpites of

adj uvants suitable for use in the present invention

i ncl ude those conprising or consisting of the

Eg! | gvv';jng ;:@.ngon@até?’om\;\fma@@3mufmqm gﬁé}w’%kf %gl
1 g ose) , . enul s] on
1; Cpd Lfbposo%ﬁ@?ﬁ?m siep yvdose?%-?/?ﬁ%gg;

C.

CpG 3D MPL/ @521/ I apERbRme/@521Qd1- cont ai ni ng | SCOVS f
. | SCOMS conprisin 21 and 7 1 n one enbodi nent,
the adjuvant is: fﬁﬂﬁﬁ&sﬂﬂpf’iﬁ’%ﬁms Component's (i)
and (ii) may be gmofesmihialetonmsh conponent (iii) for
concomtant adm nistration, or érb}y S@%E be separately
formul ated #ith &Fridnsmerising §S4isp com tant or
sequential adm nistration. In one enbodi nent of the
present invention, conponent (i) is.fornmulated with an
ad} epsrPolBRpothe AtiuYan} 1) CWM%%@}PP%?S

CpGE MPL/ QS21/ 11 posonres and conponent (ii) is

formul ated with_an adjuvant c onent (iij)_ which .
c&apprsats () gesismay B¢ C%@Hﬁﬂﬁtég &b i@mlt"a%%téﬁﬂﬁ o GOTIoeBERES
O drhR{SEPMRNC S FRAY abH Ik @E&elﬁ AmQRTed WilhleSmp&RAT@EN Eatcofidomitant or
and (i iz are provided for concomtant or sequenti al
adeAuARtist pREPISTRNOBONponent s (i) and (ii) may be
expressed as separate conponents, or may be expressed

as a fusion protein. A DNA/viral vector vaccine .is .

ol oM EISBLR! e Prom SRR, SARROP S UL b5 PR ithmeiuvant

aehilp &R&QET) KGR RERANRE EFGAMBI/@BZH/fijosdmesand cerayvaen €itis

(ii1) is a suitable adjuvant for. a W%@ﬁ@é@ff The le OS21
v deEmedoyrasriy St SorERRR (4 VR C AR e . ffQpgxample QS21-
anbigiehe I$F0OMRSr BUIMS B&BAlrishl 392¢ afd @SB NThus/véabReAN) and (i)

the derrvative is a fusion protein conprising a MAGE-3

arste RyeYidqd; fpncercanytagt o seFieby RSP ner . The proteins

may be chemcally

Components (i) and (ii) may be expressed as separate components, or may be expressed as a
fusion protein. A DNA/viral vector vaccine is also envisaged, in which the vaccine comprises
nucleic acid encoding components (i) and (ii), and component (iii) is a suitable adjuvant for a

DNA vaccine.

The vaccine compositions comprise a MAGE-3 derivative antigen. In one
embodiment of the present invention, the derivative is a fusion protein comprising a
MAGE-3 antigen linked to a heterologous partner. The proteins may be chemically
conjugated, or may be expressed as recombinant fusion proteins thus allowing
increased levels to be produced in an expression system as compared to non-fused
protein. Thus the fusion partner may assist in providing T helper epitopes
(immunological fusion partner), for example T helper epitopes recognised by humans,

or assist in expressing the protein (expression enhancer) at higher yields than the
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conj ugated, or may be expressed as recombinant fusion
proteins thus allow ng increased |evels to be produced

WO 00an0d3Pr essi on system as conpared t o non- f UBETYEP2005/004956
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protein. Thus the fusion partner may assist in

P Ly edepmbine! R&eine Ah LAG eMbodinTeHE) Bheofukidalpafthie will be both an

partner), for exanple T hel per epitopes recognised by

?ummsologlca]a&lsﬂogtpaﬁner@%é CERISPHEN GHENEIAS PATIRFT-
expression.enhancer hj j : At i -

F coomom R e ot Rlogh LM CK: FleubpRBicp R e i

PABHRAN froth lpkotbig NG dirfate provsim of thgigtah-nkgativerbap@ritmer

and expressi on enhancin artner. In ong formof th

i iasroplifns ipfeenypBVEOp gfﬂg%ﬁ)o&il end ef%lh@f}el@ﬁmp g]retm%tremi

der i. f . in. i nof: .

SFE s AP B UTARIR G0t g g

( VEBbkilnBEZ Be fifst Neteenieabldd hidremino heidpriotoae smbodiment the

SeTua e CorEe g e o T LRSI
Bl}gptﬁfg??ﬁtg%b Hsnlp theAHiRQudS Hthe NP i pbivitRIthe VdtRine

i
derivative is lipidated. hi one enbodi ment _
t bendidats tntigee widsadfitemabéxdgheousi Trogl enitsipas d iggicass expression

partner_is.included on the N-term nys t '

VIl e st a e geAn GRSt e THR S pf sl dfsures
Tbgﬁ;lnhl BREPRRS oMb AnliGEeRSMUGEPNpRE&GIIR deBy el in

E-col1 (thus acting also as an expression enhancer).
The | i SithertMAGE:A fusiespaspetsinfluge E@e}wﬁm@wr%ﬂ)rqtﬁl@ from

antlgen to anti.gen presentin I [ 3 .

B SRS TP AT TRy sy i EF arbino acidsare
f REmsdd) hilthinh Aefforbit fBagniblts thhebaggdprovidey thef ikl T-felper
the Ntermnal 8 1 amno acids are utilised, although
dieaﬁiﬁ?eént fragnments may be used provided they include
T-hel p e [ “di%‘?d(gi : ;
immnoﬁ%éﬁ@ié%r%dgﬁé%ar ner%lgs%] l(lzunpr %altl%% no ggmthe

L Yidteintkinothes EibRAl Ireorie dofted@nererthe €abmpnaltpiooiorod! thérmolecule

mol ecul e is used. Lyta is derived from Streptococcus
BN AHPRYEL AR RSP IPEoGHS RAGISRGIES YRIEh s fg7e an N-

Zgb%?%% lm@ﬁﬁgggﬂél ag:é: Em, l?yodtsﬂ %yltl’{é l@‘[ﬂ FCAT #@‘ﬁﬁem (1986)

page 5-2/72} an autolysinthat specifi cal l'y
d pgeaes2 123r dreautolysin disat ispeci fivally o giadesydeyiearbdnde kb e .

The C:-terminal domajip of the |YTA. in, ] N ,
- depiinsiisee Shekbopsio Ty £riarrgaidsmeaiR LI LA groteig iytssponsivle
chgl ihBGrBRR! 18 WEShoTHE Br BSsoRRAROlIA sl eI Sidhyas THBA B Ehis

exploited for the devel opnent of E.coli C LYTA

exppotestyihag bptresplalted ferthe devaboprests o€ Esiob -6 FAgxrspssing
P rp?attsrenligssuseﬁﬂ rfc|>rf éx%?etslsi%pl o?%us?c}ﬁbprrbpeirﬁr R Rion of hybrid proteins
containing the C-LYTA fragment at its amino terminus has been described

{Biotechnology: 10, (1992) page 795-798}. As used herein, one embodiment of the

invention utilises the repeat portion of the Lyta molecule found in the C terminal end
starting at residue 178. One form which may be used incorporates residues 188 - 305.
In one embodiment of the present invention the modified MAGE-3
composition comprises an antigen as disclosed in WO 99/40188, or immunogenic
fragment such as a peptide having retained the capability of eliciting an immune
response which recognises the MAGE protein. A specific antigen for the present
vaccines is the MAGE-3 polypeptide having the amino acid sequence set forth in
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containing the GLYTA fragnent at its amno term nus
has been descri bed {Bi otechnol ogy: 10, (1992) page
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invention utilises the repeat portion of the Lyta

r eS| lé{ E1 %llm%]EQ? e C1§9@,r [‘79”@&1 @ME&@E@; lori9 SBQ ID NO:1

or m which used I ncorporates .
r qgrbmteElﬁBgB[A:GB-GE (bdth hemim a@ﬁtam mé’iﬁ@ f40G1RE) phadd eppunogenic

i nventi.on th difi
aﬁgmB%Sﬁn%ca@I nD | IEcF ?%%%’éﬁﬁ%ﬁﬁ@%d@#&%ﬁ% %Wé 88/48188 or
gggy%utﬁe @&hﬁﬁlua kRSWh kéiicRReA n fHRta8) ned the
i1ty of eliciting an inmune response_ whi

r ecogm SO¥-EH- INnatumewtassasiatel asigen Aeserined }DngQ P&/ 4464, the

res accines | t
¢ R BHF Ao Wi A e i tmguded Bultafibtts BRCRRE NRER0M Bao
J desdEbBd iMEBen Y104, Fré8 NaBldcal SBGES2)1 99194k 19 BECR; Svanlan et
NO 1 (protein D1/ 3- MAGE- 3 (bot h here| n ?nd also in

09]. m8§ance5mW%ég Eroﬁeéli*rﬁ‘&%?? y]@.HJ e ggduence for NY-
DR 80, A6(06 fl B8l ACCESEIRAING! BBY AR Yeldior(087459.1 (SEQ

y any routin I que known to
SKDIN@CQ%ﬂai)hebart NY-ESO-1 is a tunpur assom at ed
antigen described in WO 98/ 14464, the contents o
whi ch dhe VRerBt phpwg ot FQPYFE pertiofths Hfﬁﬁegp‘a‘nvg%tf%‘s‘i?f‘r&mses an

Wm%ﬁ%slﬂmhﬁtoﬂlactﬁl £iofbRGAL drd BB of Tal@th s, cholddfedd]; oil-in-water
Acad Sd USA 1997, 94: 1914-18; Scan| an et

al
2 Goulsion4ASEmAlvisa pilji-waer IO gt AR TRgostmblitory

p% SHAEL SR tggopﬁ&gp ﬁﬂ&@m@ (%rsal%\ﬁﬁsgld d lipopolpéaaitiacied ]hl@ne
ank ACCE Ver si on UB7459.1 (S Q

N@h shadiaed, @y athmet mls%@nampwaﬁtm@ AQYY pligamscisatide afsapomn
t
0 TBAC AT S G EBIR 26 B (LPRITOBb M2 R Wccine of

c h@é Stk Glvenbl map finktiee cogptisesi eamrigr)’ W enul si on) ;

oi | -1 n-water emul sion_| ow dos an i nmunost | (9

ol i gondemagosigaylaiosy ng@}%]eougq:wg{,ﬁ@nggmgg nrﬁt%it %q)’(id

a d1ﬁ&?&%d¥ssﬁ%mz hilfare IkHP 2 ﬁf@%}?@s”ﬂ%ﬁfg ad) Jﬁn@%ﬂé‘ﬁ%ﬁhnmstered

rses nosti nmu onucl eoti d
Saﬂdjﬁitlﬂsysadﬁdc@ﬂd hmcadal yousesd @Y ®\961‘(]26é§ diP 468520, Dav1s et al.,

1 d%?%éiﬁf 58 lRShr -, Mt e gty 195,
%ﬁgﬁnéjg%dg‘} Y £ ABRVoaabi %ﬁ&lﬁ@?\iﬁbﬁh@ ﬁmucleotlde motifs

unms yl G di nucl eot i des and are known
i rprédent mMNAsHintonimgllzdf vas nb@mﬁdéhatéﬂmDNPs fragtiom afyBCG could

4GS0 DATHEOGE L 5 TP A ey DB S0 B3 eridgs orived
MeddiH ﬁ@@ gk chRices wérel SKBWA® be cdA8R, of inducing immunostimulatory

effects (both in vitro and in vivo). The authors of these studies concluded that certain

palindromic sequences, including a central CG motif, carried this activity. The
central role of the CG motif in immunostimulation was later elucidated in a
publication by Krieg, Nature 374, p546 1995. Detailed analysis has shown that the
CG motif has to be in a certain sequence context, and that such sequences are
common in bacterial DNA but are rare in vertebrate DNA. The immunostimulatory
sequence is often: Purine, Purine, C, G, pyrimidine, pyrimidine; wherein the
dinucleotide CG motif is not methylated, but other unmethylated CpG sequences are

known to be immunostimulatory and may be used in the present invention.
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161(9):4463-6). CpGis an abbreviation for
cyt osi ne- guanosne di nucl eotide notifs present in DNA

woikasanieal |y, it was observed that the DNA frBCI/EPI008604956

10

15

20

25

30

BCG coul d exert an anti-tunour effect, hi further

St confiihfiRink 6f Mol SBORMLESRIAES Qp@lnfﬂ%miceﬂqﬁemmdiﬁ&ent
gene sequences were shown to be capabl e of |nduci n&g forent

i Fevendstfithase atoéuf-y eithdres repepis i Igne Fofif OF & ComBInRHoR P

ut h of d
Qo’uﬁ% %rﬁ)%prg%edh énntilg sgr!h? %ggg'n&l%%ﬁgy Cg%et éﬂ%?én&%%f Bﬁé ?1‘ more of
C Bifekd RembibsEinAGdtbny seyjuendd %maﬂtﬂgaillgbﬁdl@ealfdes ban z@@vate various
motif in immunostimulation was |ater elucidated in

P ubmunasub@etsnycludmg glatumdﬂ@ﬂ@ csﬂa(wfgslnBrOﬂg%m’f%@f% Y &l have

0 Sl R e SRR b U e 7, coc

C QHER E’orhﬂllah@cpin@d VatkinehjAs betterallyeadndintstered mdrde&bhntoa together
DNA. The i munosti nul at gMy sequence_i s oft e51 Pur ﬁ
Putithrfece a@tlg@ (BPI60ZhsAeMeffiskin Apdidavisuigrar fr "EQY@ ently

Slﬁ%ﬁ!ﬁ 31 aggégﬁ) QiéT Pﬁbl%ﬁoﬂﬁ{?hW@b§ﬂ 6%@1}5 oPfoRRlilated with a

quences are known
! ﬁﬁl‘ﬂl@@ﬁichrﬁ@ lahinghimabygtiroside G@epstitis sunfachentigealBavis et al. supra ;

| b h [
AR £ Sl TG G b raad 1S ISR 555y a
of t he%? ﬁ@ﬁég%& C?f?l#et eél‘@%n?ﬁw'éﬁﬁ’cﬁ%@ offoReofBtd for Qe id the
aton | e

combi n nt notifs, can be present in the
s &atﬂ:uo;dslogdmmbmt intrenticFheay cagainableast opnanmethyiated GpG motifs

olSP%.%% Bt e Ve o AL Ry AP oS o N b g ggpusteotides of
i ;?i?ée’ﬁg 1&@5&5@2&6 kigidRly deBkyrficleshii&sh TRioae s@Bodiment the
i

eron and have cytolytic actiyvi ty% and
mateophlagede m\m@bmqngeleetldeaus ph@&ph@@dqth@a eg)n anofhen

en farmnu ate to v en
&mbﬁ/a@?eé’.t g'lf PG eé)hg% Slﬁ}? oge erlgo\?\nlr&f ﬂv{'%er
anhbgadichier 861 &Kéﬁﬁﬁen{.‘d’éﬁot{&k b@ncﬁ%e Witiinsthe seqpea) therinvention
covalent | { coniﬁut gated to an antigen (PCT Publ j ti o?%f
13@rgiept S

Ndnclyingg desrwitlomradineanigaotide lekaecse
thplflé\gru%insugl?&r gp% ?@Pg%ia(cgg%ﬁﬁ#lkéﬂcﬁs %Pglﬁcﬁﬁﬁoﬁﬁftﬁlg%)aré:@éébﬁbed in

Progss, 664, 1 53\C3,2381302 Wb W Q9986206 ( 26) , 15553-8). In
one aspect of the present iny

t
ol i gon JFnaawlgspf oligepuc]rosid pqu]gq%g |2 gtlﬁ %8% haye the éollowmg
P rs%él?e%%ﬁ ?‘ﬁg Qééjp %ﬁ' es %a"ﬁ'l gh&%ﬁﬁé}a‘cé’ﬁ%dlﬁed internucleotide

ate sepa | east three,
Orhrﬁhgéseast si x or m)re nucl eoti des. The

S SR YA R BT gy 10

| nt h |
p{gﬁ 3 tg% W0:3)hece! ceomst eptd ded SAT (CpG 1758)

phos i oat e. I n anot her enbodi nent,

i NtRLIGE BERQ T2 NQ:6x ABCSpND G GICTSE 6&%@& %@e@@ﬁ ACC ACG
OLIGO 4 (SEQ ID NO:7): TCG TCG TTT TGT CGT TTT GTC GTT (CpG 2006)

OLIGO 5 (SEQ ID NO:8): TCC ATG ACG TTC CTG ATG CT (CpG 1668)

Alternative CpG oligonucleotides may comprise the sequences above in that
they have inconsequential deletions or additions thereto.
The CpG oligonucleotides utilised in the present invention may be synthesized
by any method known in the art (eg EP 468520). Conveniently, such oligonucleotides
-6-



phosphodi ester and ot her internucl eotide bonds are
within the scope of the invention including
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Met hods for produci ng phosphor ot hi oat e

_ohia%‘?)@ légﬁtﬁ@ﬁ&é@ﬁil@fng%%wﬂ@it&ﬂé Meepte P Mlespidallgtetween
in S_5, 66, 153, US5,278, 302 and WOB5/26204. Exanpl es
ofl 0-6Dibgsasun lexgthi. des whi ch may be used have the

fol | ow T . in.
bhosphd P eREGHELORRR !Bed FrE PhSE INenfERAA Boically

Ol £k 1855 s DINeh Admbobiiae i Eee At TdlentidbGoADE ThE ofigp@icleotide
1826) OLIGD 2 (SEQ ID NO'5): TCT AGC GIG CAT.

( GrospisBydithioats %mgfqrﬁxmw@nhO%f@&a%&%é@

Bl G B 0 PR SR R el TR

T G6inAHin AGETAHE i FFEUATGRIGTi(GE 46 68)temptatsdnasg mixedpG

ol i [ eotid h i
A e L T L L
tBﬁg&{‘{aieoﬁa‘gn}gy(ﬁe%&gonucl eotides utilised in the
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pre _ on may be synthesized by any nethod
known i n t h&hamstpdning vEkcH 68526 usedCorthe Macsing gombinatiens of the

ol i gonuycl eot i de be synt hesi zed i 1d,Si. . .
i T
105RRARAZER, Al S BGhHthed® debdriRA e US03,05E5401drid iSapehins as
in the present 1nvention are typically .
deosgmuajeontslekentii, CoRe Gitthay HhenDrydGarrior Syst, 1996, 12 (1-2):1-

intern b ' he:0l.] .20t | t
SRS B 00 g RSP 40 8 e 521, 057
phag kIxAr70tiihe daéRo e dapoals 8K Nand @S PETHIES per Sedafractions of
within the scope of the present |nvention.

QQuibAlbavedicen dessobed PPt dyTieBIcHIYaRtse pn fbe sthegeot their

i nk s ar ted, j '
oresTenral S dOTEl SIuRE s B, 50 it BRRTRDOTOD. AP
StrRdrlbed @nv\}qﬁé@ﬁ:q wférgﬁngs(td ﬁe:ijlised@f QY (dsordlsaetholifthefraction of Quil-A)
saponi ns whi ch may in the vacci i i
e e S MO U P T 0
;%s r o iRkl b A (@gﬁ%@?ﬂ&hh@ol«g@il 81846} ﬂlﬂmg@bﬂnbiﬁations of

actrons thereo descri be n US 5,057, 40 and
" SISy dgsoviete domeychdpxtviararslso keowsi (WOR9/RQ08gy i t

SN ACITHETE T IR T Sy
QighnfisleSr4ei6s of il A are haemolytic and have been used in the manufacture
of vaccines (Morein, B., EP 0 109 942 B1). These structures have been reported to
have adjuvant activity (EP 0 109 942 B1; WO 96/11711). Combinations of QS21 and

polysorbate or cyclodextrin are also known (WO 99/10008). Particulate adjuvant

systems comprising fractions of QuilA, such as QS21 and QS7 are described in WO
96/33739 and WO 96/11711.

In one embodiment of the present invention, the adjuvant component
comprises a QS21-containing ISCOM. In a further embodiment, the adjuvant
component comprises ISCOMS comprising QS21 and QS7.

The adjuvant combinations of the present invention may further comprise a
carrier, the carrier may be simply admixed with the adjuvants or alternatively the
adjuvants may be associated with a particulate carrier entity to enhance the
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gg@o i%{eill%ﬂfﬁ&ﬁﬁ'&é LgHLat e adj uvant systenms conprising
iTA,

fractions o such as @21 and QS7 are descri bed
in WO 96t 33%@éhsarming®pas/of ieimesenhinyegicsrnbanbereaparays in the

c it SR e A SR B g PEH OTFFC0 SR Uit kirg puch 2s [SCOMs
eg@ﬁ@!l@_ﬁ 7 Btlg Br RbIOURE WA THaNSMEd GafRhbRSErdl SRONRd (“DQ”
conprising Q521 and QS7. The adj uvant conbinations of
t descpibed BNWQ AY/BATIVrorringhef formiodian o8 ip Watss caruksion (WO,

t [ may_ be sinply adm | e..adj .
38240 e T B TR Y B S O SN A fpinom
a hpddokideWr ah@niGRik ?Edsgﬁﬁt& (W0 9818287 Adternatively the saponin may
theadj uvanticity of the conbination. System c vacci n?s .
iy asfoeiatasuith p particulets Gagder Fuelhas Ghifiosarp | s ieponin may also beina

eml ary .c ' [ ' Al l e,
oty o e { pflder, ARELRR BRASRAINSA e Kk (RAA
| !alﬂﬁﬁﬁﬁfe&d tb ﬁfé(ﬂa/lﬁcoselrm&&b@m&hé oadciiee mat lerhaewmi dic ihmature.
oil, water in oil in t y h b
ndtheSaRANR BRE @ {1y ek ﬁggqe,str)q):lét,e %g?%garlsrc\%ﬁlfilﬂ © a%agen el'{{'her through
PQ; ' _ INPRE I, j K r
A S
f (GBI822HAITHWOORAr62dAYL.i gen whi ch nay be associ at ed

with th cajrier, c | ex, .or ot ..be associ

W th t A G Fpanioggh By bF et RE Ry BFenfy G Bh B o he

a@&és@ﬁﬂn@@&fioﬁ%i}f BEMIUSRERePiralor aseftadl Edrekahipls, the CpG

separate carrier. The saponins form ng part_ of the

pragd eagonimmey be dnframyushenssapeimaaiebg sssedigted via a carrier, for example
a particulate carrier such as aluminium hydroxide or by a cationic liposome or

ISCOM.

An example of an adjuvant combination according to the present invention is

composed of one or more CpG oligonucleotides containing at least 3, or at least 6
nucleotides between two adjacent CG motifs, together with QS21 and a particulate
carrier selected from the group comprising an oil-in-water emulsion or DQ. The
lipopolysacchharide may be a di or monophosphoryl lipid derivative. The
lipopolysaccharide may be 3 de-O acylated, in particular 3 de O acylated
monophosphoryl Lipid A. In one embodiment, the adjuvant combination comprises
CpG 2006 (SEQ ID NO: 4), or CpG 1758 (SEQ ID NO: 2) or CpG 1826 (SEQ ID
-8-



formof mcelles, or may be in the formof |arge
ordered structures such as 1SCOVs (EP 0 109 942 Bl) or

wo esseies when fornul ated with chol esterol aneCT/Ep20ds/004956

10

15

20

25

30

(NIDQ described in WD 96/33739), or in the formof an
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conbi hati on according to the present invention is .
conpos denyfsingle oomuliphase@pwlspn guntany layeibger described. Oil in

cont ai ni at .| east 3, or at |east ' .
O St ae st SaRsa B AL S B

a cBAbbLiGHAAED ©309 BEIB); als6 cobBinktions dftudl igrwaigr emulsions and other
conprising an oil-in-water enul sion or DQ

. Th
| iapldyeoigpatsderhbedndieseriedise a@uamt@forﬂﬁ%wdé’%ﬂf&’é@nw; WO

| ipi 1 ' T ' ride. : -

a1 L W5 i YA TBRYOREE PR RIGRA A 155 Pen
Lideécibld, Slu?lhp %@gS%fGIbﬁ@iS}EBmFISio&% (S a¢f20)1881 EB OrS0P&2iB2) and water
conpri ses ( J 0 G 1758 (SEQ I D

Ndp ot jn Wﬂtecs@ulﬁm_é@é%%% ER;Q 430884 B 1 QSZ(l, gnd

a partiGul gt e%uﬁ?lf)ﬁ 'aﬁruvéﬁé R lu8did the gfets&ﬁ ig¥éAtiBn may be natural or
conprising an ol l-in-water emul sion or DQ .
Acoatheiic) ghy mayaeahines] of orghsc. Exagrytlésorf mingral awst organic oils will

exanpl e, conprise such adjuvant conbi nati ons and an
arveireasily aparenife themap ki ﬁ%l tﬂ@@ént i nvention nmay be

used tq,gene ?@&gﬂﬁh%é‘r ofPSi8oh ESROERBleabE Biman
adm ni stration to an individual through the systemc
r adtrénistExtemptharoj] pdfeniihe cowlsposiysiconsay pempiiee meiehelisable
par.t gf vacci n?%h of the . i . .
oil. The meaning of the term meétabolisable oil is well known in the art. Metabolisable

can be defined as “being capable of being transformed by metabolism” (Dorland’s
Ilustrated Medical Dictionary, W.B. Sanders Company, 25th edition (1974)). The oil
may be any vegetable oil, fish oil, animal oil or synthetic oil, which is not toxic to the
recipient and is capable of being transformed by metabolism. Nuts (such as peanut
oil), seeds, and grains are common sources of vegetable oils. Synthetic oils are also
part of this invention and can include commercially available oils such as NEOBEE®
and others. Squalene (2,6,10,15,19,23-Hexamethyl-2,6,10,14,1 8,22-tetracosahexaene)
is an unsaturated oil which is found in large quantities in shark-liver oil, and in lower
quantities in olive oil, wheat germ oil, rice bran oil, and yeast, and is an oil suitable
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fab siabﬂﬁet}&ohmﬂmsh(‘mo 98156414¢. oi | phase of the
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meani ngl }E?fsui%‘gﬂ?ee?lirflco %tﬂ gé{‘ﬁ{f‘g‘l 1S allbiea?/deﬁnl W%ﬁro%mglﬁn may
thR 18l ttharMe e O 1ﬁ%b5@1nctﬁ9r§?1%e debibiedtiasy 306008m, for example

capa ng transfornmed by netabolisnt (DorI and
| |dubsammg¢r¢mm3@asoomnm Cbatractyr ami Bvr esamubrsybmvfwéw 50 500nm
25t fgh edition 1974

oi 1 digmelef, Bl’ildr T aBp 1§p n&, o %ﬁ llne%\}.\l%e%br#f}?hoton

NQlorleib sf)&tx"o@&) ?e% HieRgadN80%cof @l@@@bﬂ@pt&s lby‘:‘mﬁgber should be
transforned by nefabolism Nuts (such as peanut

(0]
s ewitlsin tlzasd egmlﬁéederﬁ@gﬁso@ﬁﬁh cxpptle Bwrothay dg gunere than 95% of

0 2 A BB PR S bl b s o

NEGBE&Opone r@iehﬁfnsthe SH gadulsiéhs of the present 1nvent10n are
(2,6,10, 15, 19, 23- Hexanet hyl -2, 6, 10, 14, 18, 22-tetra

emﬁ@)thngllﬁam thasanzarifom 519 10t |°é1hS‘}°1§ af saiaienicn alvcgwg%n present,
qu nt it e ties
@ |2vt8 %g)l/(} ﬁp@%‘% ‘Fpﬂegarﬁmg%&é)mr ice jbr gl#qo %nt %Htab
y Qﬁﬂyoxyaﬂ@'ldns seubitah hloauolbahl @he ratiese oiiln alphi ﬁocopherol may be
i nvention. Squal ene is lﬁﬁmat abol i abI e. ol

L LRIt aeh | ¢ s RIRVICR EFIPRRER 8 Syt Spab 855 also be
Egé)rté%/e%%gt%zl'ﬁ??l&ff 6611185 B Dnd WBEGKmaP 88 %dvabtiddous that the

vaccines of the present invention will further contain a stabiliser.
The method of producing oil in water emulsions is well known to the man
skilled in the art. Commonly, the method comprises the mixing the oil phase with a
surfactant such as a PBS/TWEENS0™ solution, followed by homogenisation using a
homogenizer, it would be clear to a man skilled in the art that a method comprising
~ passing the mixture twice through a syringe needle would be suitable for
homogenising small volumes of liquid. Equally, the emulsification process in
microfluidiser (M110S microfluidics machine, maximum of 50 passes, for a period of
-10-



no. 8619). Exanples of oil enulsions for use in the
present invention are oil in water enulsions, and in
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known 't he ran ski | in the art
meC O Hammip (/S0 sv1tlhtéen¢fors, inflee rahge pﬁhé@OQ/\iOt WOQ 1 and will

e R e T

wodt 1] Re1@ 1 e H oeenfbdiierdkink rafb isn -1, el @rto t hat a
nmet hod conpri si ng
The amount of CpG or immunostimulatory oligonucleotides in the

adjuvants or vaccines of the present invention is generally small, but depending on the
vaccine formulation may be in the region of 1-1000pg per dose, for example 1-500pg
per dose, or for example between 1 to 100pg per dose.

Vaccine preparation is generally described in New Trends and Developments
in Vaccines, edited by Voller et al., University Park Press, Baltimore, Maryland,
U.S.A. 1978.

The invention therefore provides a method to prevent an individual from
contracting a disease selected from the group comprising NSCLC, melanoma and
bladder cancers; comprising the administration of a composition as substantially
described herein through the systemic route of said individual.
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woul d be suitable for honobgenising small vol unes of
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) (?H:)u

CHy

A further detoxified version of MPL results from the removal of the acyl chain
from the 3-position of the disaccharide backbone, and is called 3-O-Deacylated
monophosphoryl lipid A (3D-MPL). It can be purified and prepared by the methods
taught in GB 2122204B, which reference also discloses the preparation of
diphosphoryl lipid A, and 3-O-deacylated variants thereof. One example of a form of
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BlmonqphbsphnndéweiAém%nbﬁdsméﬁ (gsaé %%6 @b@; Lg -Rgeylated

Q821 17 |
3P0 o BV s Lo Al s
Wi @18 2062 10pada)S 4orReok e Othal parifisd et sinthetie diprpdlpshcciiies have

?ﬁ@g% 3&3{%3&\'@(&%2{5&&%@2{}@%@ (§9§ra[1 Eﬂ 8 ¥§§1 4J7 PB1 nﬁ}igers etal.,
i R o{ %i?&’lcxli]ﬁé’l %{5] Beho1Y @?(@@923@ Pﬁ}gefstet RAS1989NEnkeRslogy,

known’ ente cterla I'i"popdl ySacchari de (LP is
a 0ot et -GtanthEPal 6549 674 Bhe Thﬂh.an‘@rlsyhpmyswcﬁlhﬁ@‘g jpyants may

use in_adjuvants has peen cur ts..t
efbeeﬂw PlaaRbeT s clgr gty Yaeashariess derisAb LS HgH0% and
ﬁ% y? ; produced by renoval of the core
ohydra

€ group and the phosphate fromthe
r educi nchng]WuhBS detivigivehtist peg be defsi:lnltb@plrebﬁ}lt Rvightion are

et al (1986, and | 0 o of

bbbt AP HEO A 05 7 SR PLDTLC R el g L or 3D-
4119[)PLa;19 g&ﬁeltzﬁ ecft%k'tﬁ%viﬂr@&nﬁffn%&ﬁidﬁrﬁ’s &erf\iaﬁ{/éb&hay be an acylated
det oxi vers on of MPL results fromthe renoval of

t heoaesptchatide,whiclnis a twb-®ripasiotthe pbayfe stbetues afddBhar i de
|b|ag ,k 3 O%@g%r}%ﬁ:g?of % sag%ﬁggg @ﬁ?zﬁ% |1sa£ Slg%ﬁgdq&&gﬂﬁlegg L%/ﬁd A of'the

t heeRio@smbRught in GB 2122204B, which reference
al so di'scl oses the preparation of diphosphoryl Iipid
A, and 3-0-deacyl ated variants thereof. One exanple of

a form of 3D- Vil is in the formof an enulsion haV| ng a
smal | particl% e less than 0.2mm in

wherein R2 may be H or PO3H2; R3 may be an acyl chain or f-hydroxymyristoyl or
a 3-acyloxyacyl residue having the formula:
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dianeter, and its nethod of manufacture is disclosed
in WO 94/21292. Aqueous fornul ati ons conpri si ng

womspbkasphoryl |ipid A and a surfactant have PEFEP2005/004956

10

15

described in WD 98/43670A2. The bacteri al

| i popol ysacchari de derived adjuvants which may be
formulated in thq adj uvant conbi nations of the present
invention may besgiri fied and processed from bacteri al
sources, or alt atively they may be synthetic. For
exanpl e, puri fi 2nonophosphoryl lipid A is described
in Rbi et al qupra) and 3-0-Deacyl at ed
nonophosphor yl o( gt sphoryl lipid A derived from
Sal nonel la sp. 1§ scribed in GB 222021 1 and US
4912094. O her §Bn|f| ed and synthetic

| i popol ysacchari des have been described (WO 98/01139;
US 6,005,099 and Elg 0 729 473 Bl; Hilgers et al, 1986,
| nt. Ar ch. vheteiRiy= +@m(OHHy—CB% 4) : 392-6; Hil gers et al,
1987, | nmmunol ogy, 60(1):141-6; and EP 0 549 074 Bl).
TMdeﬁn%thMyﬂmﬂfmmOmpadphmnts may be
3@OMPL and t-he b(l-6) glucosam ne di sacchari des
described in US 6,005,099 and EP 0 729 473 Bl.
Accordingly, LPS derivatives that may be used in the
pIRReREmpRYE idcar fafreulbfiasenmprisena9ts mlihdjnvamt téapositien

simlar I1n structure to.that of .LPS or._ MPL or L.
hicompEsing an 84 i awateéﬁmﬂﬁéorqung it phase: LabgutDl'\ﬁng alpha

desdo iﬁfsi‘%ﬂgy %ﬁoﬁ%ﬁ rﬁ ta%guf@rﬁ PRGN, 'aﬁjd?m b h&ttbous

is a portion ove struture of
eyhmet £0)0f 32-MPE and Eﬁpug QSZ hdpdi§ag C}SGaAmlhcrfaxsmptary vaccine
A of. the foll ow ng for.nul a:

At gn o e B4 oD oA Sy F PG ARG P Prase: about 2 me
th ?&&;%F&%l %BQM'ZH% Fc{ﬁlaﬁn@%h%ﬁbﬁﬁ% fvRseh 0eatiBivithaqueous

i, and wherein
amptiase: ﬁ%qx@ﬁéMELlaedéﬂquSﬂiO up to about 20. One
exenpl ary vaccine fornul ati on conprises a 0.5 ni
adj uvant conposition conprising an oil in water

ey SR HeBHAirh St MEkra ncbr@whe@m &&@meﬁ&%ﬁosﬁﬁm@n@h@i’ﬁg modified
tocopherol, about 1ing ual ene, and about 5ng twe

8MA§Hcprot¢1rt, he dwnb@d@ W 401880 ag “@@nnmgeawaegengof NY-ESO1
gene progué,o %ggxacr:noﬁe. tﬁn W—%@Oﬁ%?%hﬁl ra%ré’t@fﬁ%&?pepude or peptide
consisting of or comprising the C terminal portion of the protein containing the Class
I and/or Class II epitopes of NY-ESO1; overlapping long peptides comprising this
region; and/or, specific CD8 peptides, an immunostimulatory adjuvant comprising

one or more of an alum salt, an oil-in-water emulsion (O/W emulsion).
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formul ati on conprises an oil in water emnul sion
conprising and oil phase: about 2 ng al pha tocopherol,

w@bwatiodAsy squal ene, and about | ng tween 80; aPdI/EP20051@04956

10

15

20

aqueous phase: 50ng 3D-MPL and 50ng QS21. In anot her
eppggisent there is provided a vaccine conposition
conpri si ng rmdl fied MACE protein, as described in
W0940188; an |mTunogen|c regi on" of NY- ESC] gene
product, for exa t

pdl ypeétYaﬁgmﬁrCOB’Q flfa%%f:'%%ﬁl%% ﬁ]]an a#lt?%r comp %P ?%tfbtﬁﬁip%ﬁmg

Cob@bifafigh o PORURTEdMATER3 Riitdicaiand @0 NRBSOY ahhgn(draﬁﬂvatlve
| and/or Cass Il epitopes of NY-ESA ;. overlap
Lﬁ?ﬁ@% afljrgant

| dhegeqieqid (Ban editpAnt SPRHONTE SOTRpIGTRAgan igpRpNgFLm
8B 1spnﬁooglg ot 8‘[@ o'f ;%ﬂﬁpsoaﬁt %}B}élstgrtop M-n@%aféi/é}ﬁﬁls@@(mw &hl€lon); oil-

ofi& an ol l-in-water enulsjon

( @Awmnmmm lo®l dasenrgn intmunastiradepmelisapleaide; igpppherol; liposome; a
ris caoponent conpri si ng

cSa oPlﬁla{S%g)rl}&% “‘@Qh@‘g’t"wghamee 3 antigen and an

N¥- ESOA vaninegs IOlalInedZiHl‘(ﬂMHI 1,weher¢ia tleeodd) v eani cqraponsnt comprises a

adj uyant. copponent c rlsing an | nost i ry
APV Shpt TSP e ORE ™ RS b SOk eafp it

chol este{Qlcineis! cidn'ﬁe&"ﬁi @lﬁlrr?mdf 3 WiieréioAivemoliFled NIAGE-3 antigen
oilin- water enulsion | ow dose; an_i rmunostl nmul at ory

olhagmqu'pautdedequmeabﬁﬁﬁ@bed lplsﬁ& é saponi n;

| SCOVS;, and. [ Q

citai modt RTINS, M, & QAR RN 501 aigen
COEPh §Ez? &%@Qmm&a@&eseﬁbmnlmmwb pul atory

ol i gonucl eoti de and a_saponin. 3. A vacci, n as cl.ai n5§|21

i 5. cl aidvaccine 33 claméd&wywﬁ@e%? Hie &’ SAPTIGEN

ha}sqnul%%thp g Bﬁélgs%er%?géﬁ?ﬁﬁ@g%i}o cribed in SEQ I'D NO

vaccline as ¢ any preceding claim
wWeer ei M vheiVaskcBinkd andriygesediagclanp wihereap thed@munostimulatory
sequence as described in SEQ ID NO 2. 5. A vaccine as
cI@BWﬁlePWedﬁQPB}r eceding claim wherein the saponin is
B2 110 C;}o@itﬁm&@@ ERE IOy %&@écﬁﬁg’lﬂﬁﬂl fuith&Sefprising 3
6. A VaCCI ne as almed in any preceding claim
whizr@heylitbé momoplnsphonylligitidr.y ol i gonucl eotide is CpG
7. A vaccine conposition as clained in any preceding
claimfurther conprising 3 de-o-acyl ated
nonophosphoryl lipid A
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