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Lyophi | i sed Antigen Conposition Technical Field The
present invention relates to i nproved antigenic

WWepoRidd ons and nethods of using the sane t PGRKR2008/056305

I mmunogeni ¢ conpositions. In particular the present
invention relates to |yophilised conpositions
conprising an antigen and a Toll-1ike receptor (TLR) 9
agoni st. Such conpositions may be reconstituted into

i munogeni c conpostwpg,ngedfm,g%@dngog{@gc| nation with a
carrier selected fromthe group of particul ate

T ﬁlﬂﬁ c!'j 8on3| sting of |iposones, mneral salts,

ERNNET SIRC yners and | SCOVs. Met hods of naki ng
TPW@%‘HY%‘"@'@)%@% {q Brrsoved sntigenic FyBRsitiong @gd methods of using
theosgessiotmales motunegraid eppenesitions. andadiselapthetpieseshimeeritian relates
ta rgophilisat bmpc&itienalcs)mppa'ng anf abtiyen pares eanToli-likeergcemor. (TLR) 9
afeatgISau Borhisosttides may 8B rédRstAGtdndd inim@oge 5i6 BB hpdRRNS for use
itoRink®on WiH 9\8rrich Selb DY ABMI B %W@%fr[ﬁhﬁggtet CarfdhY consisting of
I|&$s%ﬁ)@s amlﬁegﬁnsaléoWLﬁglox‘Fs r@{eré’lsﬁ nd"M é?j‘ l\?\‘éjJ “M@{Noﬁ 'J}t %aklng

33 I ncr
ABEE ms?s"b%ﬂsgz?ﬂhﬁ‘" P oyPER S teriegy el B° REeigronggse o
er@meday %’?'ﬁy'ofbﬁeo‘?%‘tﬁ’em?jttleo?fe%'nf’ 01 ation of the
vacci ne conposition. The preparation of each of the
Badkaround tethepovetios as wel | as the antigeni c conponent
nmust be considered by forrmulators. This is
ABRUAtE Bl BbMetinidte uRRCRUBRrdvRr the XAMRIhE rEi]:%nQé"rélf’ed to any given
%eHV%eQQWRQ%%%n'd@ a8l Al VYRR df%%ugf] nﬁ;r&ﬂﬁposmon

m&[eﬁgé ! {P\S c%ﬂltpﬁer;@/ oP&)_rl éé)r tloe}: & tM? %o%Ecgﬂegn?sn ang oA compIeX|ty of

rence
A R e R R R e 'orr Lgachyof the
agjgn é’@ﬁé’ob‘?f&%é&st el asf then antig§Ris oFRPROSENtTAWSY e ofongidared by
fosmulptpem This inddagiculpdy trugpesauseoior mxgmple the pikefragiwaniecomponents
inabmutionprEy Ok &y dliffetept froghte @ichalhEnfot laegieal] antigeh arsl these
diffei@dackst heephtb ey chefllg dopwoirs pHB.manafbe tanpiegen, MY example
ple@iba®ndmbes HFifeshsbis bRBERcyBLhe oRipBReftOr TRE BHARGRIantigen in

wP@F 'f&d§1 e%ﬁont IEH(?? RJ?I ex Ew%lecgg%eﬁtn?ﬁ’/ Wﬁ'gﬁtf}eﬁ\g#& and w Fen the

: acguvan |s ad@Fd I-P ow as 8a| pra en may, ?rr eﬁ?ﬂ‘}@ﬁ not be

Ct"e

Stﬁ%’@"‘%‘ﬁgﬁtob@ Wé‘?rf" ‘Pl%if%?é‘?ga?zt@ap Hst abl e and safe bef or e

they can be approved for marketing. For this reason
The pgmpanenisgnedbitihant ye frmdlated andgtistiimitgsbinfafomp dharis el stable as
pdssibid bécauseal lphdriracedticalepreduats fdnatuman useeinsstt deewele kiearattbrized,
stabletRtisafe HdT6rel théyOEdrRbe @ppra@Reionhiikdtifg.S WehtHiPRGsbre oy term
stabiltgisBRlidsSmit R fRoFHEP Bk tthesﬁmféﬁiu%oﬁ ® EROHL HRiYmeets the
re?ﬁ"%‘/tcz od'rlitﬁgi'aesl'h%qr?fgr |0F\ Egné: QAd rF %ﬁrl%gr}f%ﬁ;dégt@e%%dt% support
e
siqn ?rH @u% Btbe& CStUCh gg Qf\jl t[g% ¢3 b{j’g‘é Aluﬁwonty ~ the body
fde fOP?%Q‘é”QjWW'ﬁ’QG%'P the/ Hp toi 558%“&1”"?%‘3‘ {fsfable for use in

hlg@ﬁ'f@r ally to increase the stability and hence storage
life of material including pharnmaceutical nmaterials

Fredgdhd@ingadt 1gophilgetion S€diséd generally to increase the stability and hence
storage life of material including pharmaceutlcal materials such as an antigen used in
vaccines.

Often lyophilised antigenic compositions are provided to health care professions for
reconstitution with diluent (for example water for injection [WFI] or in some instances a
liquid adjuvant formulation) shortly before administration to the patient. In this way the
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vacci nes. Oten |lyophilised antigenic conpositions are
provided to health care professions for reconstitution

wWOonos14gil3duent (for exanple water for injecti orPqIVIFIZPOSH56305

in sone instances a |iquid adjuvant formulation)

shortly before adm nistration to the patient. In this

way theperiod of tinme that the various conponents of

péiiy &fi thad theatel vagiodd orfBdnahi dlakk fifll Ghem®e BeOXaiftalngd iiS close

pfdtifisethimdany factors nust be considered when
antigens are Iyoph| lised to formlyo cakes (the dry

t1on
MERY Fﬁg"ﬁ? RLR P ARG RRer ¢ Mgt Bl SRR S P goies (the dry
PregH e m@aph"ﬁav% PT Prasep! d'i‘%?”“ﬁﬁé'c%m”@’é‘ﬁg?ﬂ%‘v o fte antigen
shayist b«gma@t@nedj@glmd@lsqum The PRigSNiMest gt pearegataipe degrade
whijed indpdedilises torrbe The lyb chior mest tenvekliioimedaintd apsanliapse. Finally, the
aftigealnhust of firsnbe Bien fommSihicd dissalies eafi@ly whed réddhsatiBd.C iVhere
tHdi sS@lonefor NagirdlivtioM &N nbe iRt Wikl €. MARIE WhBR the antigen is
re%gllwéflt & w rPquur vﬁﬁﬂ fdh e ﬁct%ﬂhest'oﬁ%xen\’g%f th% chlutloa on the

en Ls onst
proaerg\g/)%\%ftt {eﬁonSt' edqpl)rPrpac{1 eoq‘s t(t) %C%rbsrrponents of the

solutlon on the properties of the reconstituted
Ap MealiRned Reieyants bavsoeenseHEr B@NY XRArsTPEYE dhedd]MHpgesponse
tohthe eantigenic cenerbnreol ofnmMgcor@arA padiculagy patentt driuviantheamebination is
offiee Sq@OTESising 0 3D by add-\gentupbospbopybnigpiti &f (BDWRLGI aed # saponin,
p&HaEdIdryUQBDPA Y a RAkigsd fradidav anbag@MdbRalctedNfro® ®Bark of Quillaja
s&ON B ﬁ/foﬂgra3Dﬁﬁ§¥br%Blﬁgtld}'{b%p$@§%k}ﬁéé( | fob-bidrfhié a6 3R §Ple) water
erﬁP@'oR @éé’o%hh "fbrmH%E&l SHh&fileY a purified fraction

sap extrac edfromthe bark of Quillaja

sapaonari a Mnara. Thi.s conbi nati on can be provi ded,
In RSpViSatipical tHals dralgvith jgntigeisefor &XRMRIP gyth 'Fg ﬁ%b%é?f@lens such as
R 3oniealyeriviized antigen jskerovifed gnd\a seraArate| Vil cfl liuidi agievant, for
exampdd an il thhwatat fogeuiatjonfad MR xantdoRE2 Wott & liprsbenal mrmulation of MPL
arahQB e fts redoatitathgflSaGBigehas hiyo phivided.e fhamidivigeal ¢Bnponents are
cdMRVd 8 brtitfe s @RRIMLBM ?f)bélhor@hohly%fdﬁe aéthiisaaton, for

exanple an oil in water formulation of MPL and QS21 or

CQ}T:JIJI ﬂﬁlﬁ%&klmtglt’omﬁ f’ﬁgnﬁae& del*yp Bm@ﬂ%%ﬂ@% ed !FﬁG dinucleotides

1 .
(PR Ptk '@sﬂ%%mwe&?s" AT 5 B0 et 1% ciristred
bx/%qtf& PYREIB APD BIUEPShrasitrs YR 9984350 e ER 4RP570s PRYs pat, J.Immunol,
1998 1&(A): 87T A0YeClnshianst Pavig, i/domyodle dD9H d 81 ObAEIrHi @R is an
ahnewitiny FatcptdsiGp-Guahosine l[dgotiediz ridtBp@eserairecDNA Ristorically, it was
obiseg@adratatnd e érab@inofi BEGt ¢duice exers ab @infiguradlir Lttt Sin further
M‘Jl@s" s Héﬂ%' S &ﬁ%@om’esbﬁnbecﬁﬂ%%@ @r@sé&d@ﬂ%@'werr@gﬁ@ﬁw to be
"Té no g:%g?lg%éy Y:Lss bgtth nﬁ‘lv a;lld ||§TSW{>‘50|The uthors of

th‘::[ §Udli%i r mg: segg%ncg\s/ %?quddn}%; a? g%ﬂ'fra? G’ motif,
Caér;ﬁtdog‘i‘%%"t %n%g?r?éﬁ?ﬁ"rfﬂ %fo £ e At i1 Inypuashinulatipnprigs later
elypgidatest in @apublicatipp byKgegp k&é@éﬁ 844tP4f 199 lefranalysip Hapshown
th@0®: Ceumgdtifdhasrte bann arseitain saouance fchriext, andthhusucheequences are
codinush @s bastgrdl hBNA Cbuwdl argoraue lie ofertetleated BNAY dthe f ivommrB&imulatory
s8R eSE GG CRFNGEPEnh OV, brgmh@.ns awab.hcmqeomhbrréﬁume Rithucleotide
C('Br%{ﬁ‘%%mle@ag@fe)ﬁ 8Lf GRS uARQRated &ﬁéﬂges' FreVinb@h -to be
im ul‘?\oéwlli 1965 2Rl of Q%%%séé I}ﬁ%ﬁﬁg&ﬂ? JHggd that certarn

drom central CG notif,

It has also been shown that an immunostimulatory oligonucleotide can retain
immunological activity when the Guanosine is mutated to a 7-deazaguanosine motif (WO

03057822).
2
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carried this activity. The central role of the CG

nmotif in imunostimulation was |ater elucidated in a
WO2es/142a33 on by Krieg, Nature 374, p546 1995. HOSVER20€84)56305

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

certain sequence context, and that such sequences are

commpn in bacterial DNA but are rare in vertebrate

TRAA. imF@obtiinestdigthirlcatidesse e HRIUGRt foshadé @ NicidUpHH Mesolution,

deL!—:rxbﬂ le BeloviPpHPY.I dudh disng@3, &Y rdrMblirerhivhesehbkd BRm difficult to

mS,b Hegfth?gg % r'n#ulét@nyBecaﬂ?img%ﬁ;eecﬁsswméﬁ' tooétngjcomponents
i ‘ﬁm i oo PO Iy B8 CONSL PP e g tem stavty

oRl#E1St i on. It has al so been shown that an
|nnunost|nulatory ol i gonucl eotide can retain
i mmunol ogi cal activity when the Guanosine is nutated
ltti®thaught deA Zieege amatinogintuitorh o(DubBEtRIEs 279 likEheteeve very effective
aHJUVﬂ-ﬂ\&O hREUﬂaﬁ& Yh¥n AlskdaR %H@P\Eh&\e%tﬁre&lsttlhé’ W@iivaihtOcdh@itations
p'é'na Q?@_ql Ufel 'expec%d BRIRLEL BBV BT de emidoled in
dlseaseF hat ave so far %Veen di IC Lp tg@%¥|ggle%ieét§/§mage rﬁgs P sucﬁ %s HIV,

' ACO id vacecl Irons bec
CEnr&fa %mﬂsggﬁﬁqﬂu to other conponents in the
formul ati ons. As discussed this nmay cause
precipitation and/or long termstability problens. It
There tahoa ghinbé e Wiffehees @aynimwhdicht adinyvhets @ay be included in vaccines, but
thel ingRhbe IneRtiédpsa @b Ewhick @bys k@ drect\ied ytabifity @@hér\e® themselves or
tl"éddnﬂ&ﬁfm §omr9)§rt|5h GHY Qfsla Yn $RRD whsdvil Hotcpﬂ’égé'dh‘ﬂridgé‘ bWdkR on the
érelp{}?f éﬂéY%I:to gtg nﬁ&'\%@(ﬁnes uc‘ﬂ?\eaﬁm% %y %]Cc{acmeve this

83}% 8u %dsdgloggl ng‘spof"ﬁ mlglo a tlogaﬂ wels Suc tWI ?‘?Y woPlfi be kept
S%ras?w flgestepgieret fegensiitian. ﬁa%re%fmm@ﬁ&ﬁ g tﬁre\/ Ui iph the
cempPnedis solid\affagt egeh gtherhBhig mgpes &'emﬂwaf@rtheimmwwuiatow
ohgayscléatidehwaril aaljhubamtayvidednn ke s¢pacdtedéals. i Mheadfciurber, adjuvant
cdmiporicheysuohi s NReL iane |Q8Ma dare rengployay thdsiecdandme propided as a liquid
mddre Gl a i@l \idiabHbivéver eirf iRBleadlfg hivapaTelf \cempOiientdi® an increasing

Bér%n}leﬁs fe%ﬂ@ 'intcl'éége@ﬁgs@l \ﬁ:%té Bn@ itdEBHaN quar\f\"lr{c]rea‘ggtm the
p(g) ?Y(ﬁ F lée ﬁ% &%ﬂt‘ﬂﬁo& e heal t hcare professi onal
r eco stitu

vaccline. The sinplest way to
achieve this mould be to put additional conponents
into additional vials such that they woul d be kept
Sumpwrnetthedeventionst before reconstitution, thereby
n1n|n15|ng the time during which the conponents could

| TR f Qéen?QE\tfen%rQeﬁaveTlfBLﬁld”ﬁ%pswﬁé?\e AR RACN A SLEE as a CpG

im s@‘ﬁtﬁe g%@/cleo;ﬁ%q%c & 85#.%? a\qurrgj 8@9&“: p§n0p03|t|on as an
o e e L R
pr@@dﬁq& a\ﬁlrmwagccgtqlma@ aatigena@ndr B-R%ligand [gdjuyanttagether in one lyo

cgewever, an increasi ng nunber of conponents in an
i ncreasi ng nunber of vials |leads to increased costs,

TI‘(@&%E rﬁ%ehﬁ&%ééﬁé ro@nee@g ly)oBﬁlﬁs%‘aSc%rﬂ BsifidHecomprising an antigen
a g | f Sald g%onlljst np%ng% %B&He { QN AN #‘Ws mulatory

OIWHEVF'%t’ﬁF@PSIS'ibga?] P Eﬂnt%llglng c&g@u eo{dse ?n one aspect sal CpG

containing oligonucleofide comprises a Purine, Purine, C,G, pyrimidine, pyrimidine
sequence. In another aspect, said immunostimulatory oligonucleotide is selected from the
group consisting of: SEQ ID NO:1; SEQ ID NO:2; SEQ ID NO:3; SEQ ID NO:4; and SEQ
ID NO:5.
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i mmunosti nul atory ol igonucleotide is to be part of an
I munogeni ¢ conposition as an adjuvant, said TLR9

wa 208 h213%ay be | yophilised together with the #REVERA08/056305
such that there is provided a single vial containing
antigen and TLR9 |igand adjuvant together in one |lyo
cake. The present invention therefore provides a
Winekt Wi 16 DRNSBEIhE b9 theof)TRT hbitht &t @Fﬂvldggﬁhélréﬁtlg%n and the
TIRER SRS her ?dvgjeg_lal%%rrﬁ‘)Q%Ht%at |§"m9r%%t§d@ h@ﬁﬁHly 1he addition

, bl
°ﬁﬂe&ﬂﬂgﬂ?§ %ﬂyoﬁ£8£ eotldeQ%?n one Zspgng|sa¥danG

cont ai ni ng onuc

cont ai ni ng ollgonucleotlde conprises a Purine, Purine,
T Grespytrinvantiomprovidgs ihe alivaetage that mbere the aatigeinhad TLRY agonist
afSReHstitutedivdthi WIFILGNeS4 tstel keaprovidle ohly gearvial @i iydghilied formulation
irSig| Iﬁﬁ{h@ﬂnéré ORrd et éh W‘tﬁb TRLOGgMist R BeebAstiiuted with a
fi | nzsuc§|§g?a h@ aé@ uBtuN&ﬂﬁén |ﬁ§gd§a§%g{epus to be able

c% I'Oé/)l oql)attwm?/als b com %ts ﬁrfx en an rete Oﬁl{w turn has cost
el IO R T L RSEI f

stable t han S|nply the addition of the TLR9 to a

Flitipaindref @eTpledbmtoiRvedtord/MavaneLindSRat theThelypiRiBaIGn of CpG with

ahtieROWhRR WRLRMIcE Bvd ArfoRAYRIHsAOE chdlgd invRB r&ch&Rution buffer may

m@@a%@% %u@|IIthﬁg%h&éns%rnereE&%&UﬁcfH \R/M"Fﬁ eV‘ME\g T/rYr: méea:tlon or

Ilc}u ae a herﬁfopet %er_prﬁeﬁp Pﬁon%gn (iieﬁ‘ % ug:rec?se the
S?'h%"tyrﬁf' Bvapfuised erigen qngorRosituime %r%%ne ligg Wodd it iz a net
P@%Wﬁlﬂhaﬁgﬁd’h theeRonRs§tugion piar gomgfisina e ster ﬁﬁﬂodWRfﬂ'StnEéhTLRg
aganist,spratbvaniit agdoarnpsinhéaterty| aigomucigotind ded omdrg preferably a CpG
oligoalideatitie cdthpbe @ntigen( r Atdhpresédtanventisreelso pidvidesifar theruse of a
TIRS 2ag65ét, PRASADY Sn\WhnlsbstPiutatbreli digouciotdBlehd $adré phdferably a
ChBT ollddRuRYES b MEor&HRe EthE %%ﬁﬁy' BfUEaQ phiidéd ReRPBEiRent Blarged
arw Sﬁ %Htr éc{ﬂugt‘latﬂti an %y hr?o\{wﬁ%g ﬂl%\? C %d i ?nean fhaththe ov«lergll e%rge of
thﬁaR/‘é e 89%?%%'%% B PP ik ade o Bosltiag et eorees
by e Rreraleiaros of Qﬁﬁo BiRés GBPLRTUIRLS §PaRose anti gens

on reconstitution with either water for injection or

Thi Prés@nBmishtidRtaiso THevigdsos endiitRl @reeeny an MvABidgeRic @biPosition
cd?ﬁ&?élnﬁ@l% SepEiHodhntRuinde I%}ﬁﬁts&@@orﬁﬁﬂsﬂi@h lab ¥sPbedherein with a
sdlt}Q?IQQE rfe?‘emu %@tén&%ﬁ n?Jﬁt s%ﬁio{é e'r'i :% ||6H§0Wﬁiegoﬁjtlton%r E?l oil in water

ol Brtiebn By P b s o persndfgiiment ich may
be: §EIPSBITOM erigioup oipling Ghi'sR4 GsPRistsr AR agtagonists, saponins,
TiRivegreets, ThRBLeeystal TLgSmaenetst o enaambagimentppaid earapn gontains
tve @p®reliingonostimednidandiintdnet dspectribésgenay td8-deredaed MPL and
Qspvention al so provides for the use of a TLRO agoni st,
preferably an |nnunost|nulatory ol i gonucl eoti de and

refera n ide to |ncrease
TP TGP Ao Cﬁ%ﬁ?&%ﬁ“ﬁ REsbEa Yy SE S5 g of he
'nmlpgéwwﬁ'wé@wrrq% morggesired anfigeasq YRy iqohd pge guitable
excipiantseand freleae drying ter/epdlling Bhwrgye of the protein is not
positive. The protein may contain both positive and

negati ve charges, but the overall charge of the

&ral‘?écﬁiggscin ti?htoPﬁ're i %Ho%l or negative. _The present

rnvention also provides a nethod of making an

I Mmrunogeni ¢ conposi ti on
The present inventors have found that TLR9 ligands such a CpG oligonucleotides may be

lyophilised with an antigen of interest without affecting the antigenicity or stability of that
antigen. By TLRS9 ligand is meant a compound that can interact with the TLR9 receptor.
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conprising the steps of reconstituting a |yophilised
conposition as described herein with a suitable

wWQH0$/i€i133 | n one enbodi nent, said carrier is &CT/EP2008/056305

| i posomal solution or an oil in water enul sion. Said
carrier may optionally contain one or nore

i mmunosti mul ants, which nmay be selected fromthe group
MegHbSHsSdf |thT&[fL|IZQ—EE@ce§@>@ (TLH) Samill L it @sdorgreBiirsbfosophila, have been
SRERPR tﬂaspatt-EWe rnSeeeptdrs R cRUREH S SecollhZRg a8 M SoRding to
daffgreﬂpr%lc a(? blq? e’nts t%'lqw t?e%c{léa% m%?&?ﬁ@hﬁb?o&e‘é%@&n&%l? Sathogen-

a%soa'@ﬂ?&w%l?%afreé i %;fo LG epes R prodician, gerctiyagyaen
apgt grqge’ interrpedides oiniti the |pgsHRMIMgleR YRR i tefwk, and
uregtlptéon qiweﬁtmtéﬁowmw%esd@k@@rﬂm iwidgneate respomasr te the adaptive
indem'ihyecMmu Tigeiganda areRaowvn gabed usail ssliatiplbards. TLR9 has been
sEovi | esdpen@nd dligefmrotdey iagoniétbe TR&Ulotd Mgk IMLRDUI@Nds of the
ineitRh | £6 P8 rEdiRulRSly SfigdniBiebiiesNinl e dhBodih8f&Mtihe invention,

suc{f‘l\/‘ﬂ_rl!igol\r ng%ac\,[ télﬁ’ﬂ'@%%lf Tkﬁnétlbgm%%'tﬁnlaﬁ) | onucliotldes

axt g?rﬂggr{semo i %lo 1] %ond % Clawle and
QOGP T§22 d'a?bi%aiodg'ﬁ?frogén L@@J FRABN & AeGR cpniaining
'n@bwmmwatona@lger&wlqom%% act with the TLR9
receptor. Menbers of the Toll-Like Receptor (TLR)
famly, first discovered in Drosophila, have been
InSbHENEmbYiRENtP et BIRD RAQY Blel CHB JigsiRBlkolides. @RGRe RRPRLIf this
errng&ﬁrgghtz'an@ @nghdoﬁglaémi‘abn&n?éﬂwsdm @F §Rbre HRNMRYBE CpG motifs

%1 ﬁ?&‘ne s "Mé%é eLadlig tag 'lé!\\[éé‘dé g)rn}n%i:ei()brﬁl%teotldes The

ot fﬁa@ R R ol i T Eeres. i one
9'852 '@ﬁ”tatﬁ‘ﬁ 'HW‘T“@E@W‘% H?’éjrﬁb ea?‘@@”“‘? tie d¢ jRbASRIradiiioate, or
Pl AfrheRpharehipateyhasid ﬁéh%hvwhoﬁphoél@@t%mnég@}h%& ingnugteotide
barwistcontd |adsodreyused| iecludiieg oligonkéleideh with appred intemaitieotide linkages.
Meg®poIfee picaiuting ErdapidratRiohtaNtiyohiycleddey of Lhdspigodiioate are
décBbddNRAVWISS Ssd 53U sRb 78 382 %ﬂb W@Q‘SI%ZOIL RSIigoASIRRBE comprising
dlﬁr |ﬁt9rnru€I§9tQﬁd lih E' g%n ae%m Sixed phosphorothioate
pho %oc%s(f%rg bP%{ Tnll’g% |éc969 ) gsf F\ ﬁ a%?fggttﬁe B eqnh&cdeotlde may be

onuc

"the inventi on such TLR9 Ilgands contain a CpG
nmotif. Alternative inmmunostinulatory oligonucl eoti des
Exanypleso A bE ecligonficieiotidasi ays the felliwingussiqeendedels, orrggmbodiment,
thexasqnjuenceﬂ@ﬂtﬂﬁ?pﬁ%s;ﬁmcbthﬁ&]@ 0baBi2d intkrewdlerdide linkages.
onidid 1(S&EQ 10M$0 1 R TOEATS ABG T POTGIATE P (@pEpe2s)
@9@@2 g 10 NBLORG T Gébai(% BTe (':@@'@}AQ+ eptiges, | n one
§6 %%E‘JID ﬁé‘%} 7&'6%9<3M rdsTR R R @%@&A@@%‘c‘é‘fs

&F G 200
%Ee%q ag ﬁ%ﬁémm&%“%?%@ééﬁ%% égff%@ &ge?é’?

six or nore nucl eotides. The ollgonucleotldes of the
Alpresiza Cptholgohidevtides may goralisey thedemryenses @ebovedivshat| they have
incotBequEndalidetetibns dredditibrestieb®ot i de bond in the

ol i gonucl eoti de i s phosphorodithioate, or possibly a

TIRNeBBNAEAIUBAIR mg@h inBtht PUah: POORIBRALLEL SYntAdbed by any
mgt;i\;? rka& %nf]lﬁg a%o{ng of§ Cegﬁ\%n%ﬁrzg ! ‘%{ Hﬁ‘rﬁﬁ)qyclec%nd(as may be

syn Rlé@igtgsmg ag automated synt%esnzer
In the context of the present specification, the term “antigen” is intended to refer to an
immunogenic component suitable for raising a specific immune response and suitable for
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Met hods for produci ng phosphor ot hi oate
ol i gonucl eoti des or phosphorodithioate are descri bed

WQ WoBB1B66, 153, US5, 278, 302 and WOO5/ 26204. PCT/EP2008/056305

A i gonucl eotide conprising different intenucleotide

| i nkages are contenpl ated, e.g. m xed phosphorot hi oate

phophodi esters. O her intenucl eotide bonds which
inSluiBh lints ot h@adidcgonUtmeridedie dBMpobioniSBE exdmigiBTdresntRfen for
inERSR | eggﬂ)u? b%k?ﬁ@§aﬂ@y%c%iﬂ§,ed; ﬁ%lgﬁ%{\g{l%m%?éws N&&he drithe like.
Dgﬁgssph go{'ﬁlg T mgaglﬁlfﬁggg\?nt enucl eoti de |i nkages.

OLIGO 1(SEQ ID NO 1): TCC ATG ACG TTC CTG ACG TT (CpG..
Inaneembodinegnt Bie@gfigsn Igsia; is9elecieponte! hee &% Ipene eapodiment
theGntigdry 589 isoelpcit PPBECS POrNgps3) N gecerapodingant tETent@es has an
isGEHCHBARIBEE SACE 146G IDoh&embodiBEQ th®aNyeh)has BEGOBEEGT Pbint of
8.0GH 1663 Tl bnéSEbGdimenCpfe 296N Hab |daQsbeléHipbibt BO75) : In one
erhb&didie R SAtEAChSsT5n IBd&Rdrlc ddimSh thEGahge A th@r nat i ve CpG

ol i gonucl eoti'des may conprise the sequences above in
T R B TR EPbA R0 S BB Sl
PSIYE YRFSUS A RHTRS, e ggj;{sﬁ%@i the A4S Al hateRgy! of course
vapn gapendingtanethapt qfdee FpoabiBlion putfendsppasirieriaing is gkl at which
the| ety ohargé ebeairdesinrimyelsenl. oY tehads pizthe racansiitgiiangbudier is below the
isaelttaorpbistcbf siyendrtigsi, zies protem tehes oaatrgatnedfposdtive cpargs.elithe pH of
th8 REEInEAiItGRIN Uffer fsN®ol& id is M cr@eidint oS tHeMirBigste dhd protedf &hds to

cdrfy ARetinEGANBIRALE. FRIBRREMNHIIdAR b8t QhrY @&efil WMdeR Iyophilising

ar?aﬁ Fe%bﬁ%&utih%gfenrrge\g@&?] ?\}]Sr\lljeagg és:]ollé!:etc@%l (l)rrst iqa{u!c@ ﬁlhers ,g(r)tﬂe intended
BN IR, N5 REh PRAPOETDn 3 b SRS, PR e Such

clEURISIRRETS $ae erafEne 3). g RrePencrR GRRein the waPlliieg; REPgpition can
enhaace sqigbilitpelithe priigen insthe egopngtitidian bgeis are gi ven
bel ow. In one enbodi nent the antigen has an
Ini e entotimedt eilytphidiedarfiget ahdBISR9 ddonni peodidedi a¥eume dose, for
eldipidintohgorl has i soelectric point of 9 or less. In one
enbodi nent the antigen has an isoelectric point of 8.5

lnpgnel %’?Dsddi%&t UL [ gi tn ig %?es%ntt ll’\%‘ra‘unanb%hgonp ovide an antigen
i S0€l .Ctl‘lﬁ o1 0 O or " |I'ess, T'ohe enbodi ment
oo (e [F16° ah Y 035D U PID BHTRINER. 7.5. In one

enbodi nent the antigen has an isoelectric point in the
Inrape ganbpdineeng the TR 9rrgonishigrgeseof ingnmneaust 19 AAYde a concentration
intlecrangd oft 10tted 00thpdosiichexrs SAeyue mdien oavob$tidutedinber of

positive versus the nunber of negative charges in the
InP6RE 8inBodifBhtSofihar i@feritibh,| thefarnB§eH S¥Bickas Yeo®RRAGH Ng 1ydBhilised
ccfnﬁ:%sﬁgh %{1 %I"'ﬁ_\ﬂgq ﬁﬁ@h%ay %E'aﬂ%h—utfuﬁw%ﬁr érﬁﬁgll\.eﬁkféf&eﬁrmnﬂ ogenic

IS the t whi tﬁ..net ar.eof@lpriﬁml v
capigplcne minde yold (R PRsRd B keftah opihE pllehtiop aro usetu
fop Heotpnethespertia reimpd; q{tcaa?eff-héoaﬁﬁ %, VeR{ispy Gpmpesition
Mg el Prapgreglarithycancereantigers, tYmaur @REGeHE o fYMeus geipriopfantigris as
desedmpdderdiutsignabihpser i s above the isoel ectric point
profing leepragaedgerprostife ganerrebreaplepriset, colomata) canerss, lung cancer,

KARYREHR, FAREEGN N RPESRENEnd HERhY ABcK GinB&T hrh&rY Ghéry.
uséful when lyophilising .

Cancer testis antigens that may be used in the present invention include the MAGE A
family of antigens MAGE-A1, A2, A3, A4, A5, A6, A7, A8, A9, A10, A11 and A12; also
known as MAGE-1, 2, 3,4,5,6,7, 8,9, 10, 11, 12), the MAGE B antigens MAGE B1, B2,
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and reconstituting antigens which have an isoelectric
poi nt such that, in the intended reconstitution
WO29P8/&42133% he protein would carry a net negati \RETCER20QRA056305
In such circunstances (see exanple 3), the presence of
CpG in the lyophilised conposition can enhance
solubility of the antigen in the reconstitution
BBuwnfid4, thenMOGE € renbtighnssYWMGEH MﬁbMHGIErQ%dtf@nltA@feﬁ antigen, the
[ xanpl ein
e P e e D A o 8P ant Tgen 15
present in an anmount to provide an anti gen

PFO%%?ee @ ' g!ghgeﬁ %S{ LENgs d:? ed]18 tb% eo%%s%ﬂ X\"?}?‘\ Examples of

onl St
p F@E‘fe?ﬂe ﬁa'& eaﬁﬂﬁhfnav EWEH‘S&Q infaidg SBbWéH‘F aV‘Sr?pl 'i‘?“?'rf"é‘“ge”
oy tegriogpte 1S TEAPLOVOSIAE §mqflca%ntlgg@@SAWtatlc acid phosphatase
(RAFY opTetateustard cell amtigare ( FESftk)dprnﬁate-s(pfecntuhmembmatanmn (PB®IA) or

thRTHNtGERknMvh GB phostaee hsrbwnas@7ogephi | i sed conposi tion
with a TLR9 |igand may be an anti- tunour antigen.

Therefore | mmunogeni ¢ conposi tions made using the

gl%og'}wbn#d?rﬁgrpa‘ﬁ]\% p‘?c%@ét& aﬁ ﬁ'iret?xoé'ﬁdo% P ﬁ%énﬁ“t’rfe?édf%sﬁﬁ §, also

”@B‘F BRIy & a|53?' 'F‘? &g oS F’t’“%‘ﬁg?ﬁa\ rB%“?JF%BB&@EJ%O“S of
PeR th C@ﬁ‘ﬁ@%’ﬂg aﬁﬁt'?@eén%o Wmﬁfuﬁ %lrﬁqnms o?m’t‘anQﬁﬂs or fragments
conapregigi betweent20e¢fdns 58s1 06 esctigubeslarhiep ecids, rsaychie @edtal dssetumour
ag¥oblRdRBtigrdrepsedivé bf At @SdsahtEin@aleer In bieafbodiae &a tumour
a&%l:@{e@cérﬁ‘iber?%mb%ﬁ\%tlve U the PRGEE an&fdeqln&i‘i’sc%@é@‘ﬁ{ WQ98/50567) or
pré)ﬁtla)[e canf%r ans%gcrl%ad Bro em ge{a‘w{)QQ%S ﬁq Pﬁﬂ? elbs @%%‘g ﬁgdjments
afer?f‘?'%a%ﬁ’se%ﬁ@ ﬁﬁ\?éﬁPr ST e el SR ST Piai |The%ﬁ can be
e)gpmqsg@mg yeasGEysiams, fap exaxmple ANA pguepges @rodipg sugp polypeptldes
calify exprebiediingdedd Bystainso known as MAGE-1, 2, 3, 4, 5, :

6, 7, 8, 9, 10, 11, 12), the MAGE B antigens MAGE Bl,

B2, B3 and B4, the I\/AGE C antigens MAGE-Cl and MAGE- C2
Iy oﬁé“@mla@tﬂﬁeﬂ-t A bARR AR 20r2B3HsBEBF (\AH-$ AxKiAQWY by the
V\fﬂﬁ]s um S)é oft QNtt r‘?n gr?lgrtltl\g?an f?@‘?% {;%b&ﬂ%?' Ebrgxmately

anti
i, e S p\?] Lo Rt B R B YT TR R pacdiatic
kiflngyeepncere Yies Jusot. r ARsandaen Higé mayi Renesedagompiseyaearyfthe ful
letdib ppoteis babetideST HAR) g erfrauivtett ghSpetigeh intayAotpgemor(deg#ilt, of the
WA Osi0asrbteind Whith 0§ @szP2ah A seconBiMBht fugloasirete® @heiBlingedfla 12mer
trGHbled 84t s%&’é%é an®PhRRbaACRS POREETI Cz@?&f@ﬁ@\ﬂﬁ@@&u&%@

PSMA) or the antigen known as prostase (al so known as
P703P) In one enbodi nent, the prostate antigen is

In%%g:le%bgatn%n{ SerQéYﬂOénnBH ﬁ‘{qurfno %@Q@te@eﬁﬁaeﬁ‘ @PFeqllvaUve is a breast

aC| nmunog
cwargaféa@rs fcﬁ@da@@lﬁﬁeéﬁ@ebfm%@igo@ﬁ Rpf B§@%a'§tgep east
20 50, or 100 contiguous am no acids, or fragments
r| si ng between 20-50 or 50-100 conti guous am no

2’”ﬁ’éya'}$'@erb§%rd USS 1 HBS tRIGRSTF ASELRY At dCupRISgR N entire

eﬂ@belmaat idemaipf (BODe T @cetle thevasatierae. conprising aenmmamnbmmo
r associ.gted ant eri.vative

crgg%@léargﬂ g%rﬂln? §cid seduenge oﬁﬁ%@e%d}é éregmg?ts thereotf %\lternatlvely

or additionally the construct may comprise at least an immunogenic portion of or the entire

intracellular domain: for example approximately the C terminal 580 amino acids of the

Her-2/neu sequence.
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prostate cancer-associ ated protein (see W29/ 67384).
I n sone enbodi nents, fragnents are am no acids 51-553,
wEAFER1Br 55-553 of the full-length P501S pr di(Ei/ER2008/056305

These can be expressed in yeast systens, for exanple

DNA sequences encodi ng such pol ypepti des can be

expressed in yeast systens. In one enbodi nent, the
Oaatdogstruchgtyat coap bé ssedrasctha dusburohssdfiatetl antipere siseditilpy of the
p{«x%griW\Jeml& |E lér?ggloggr%?em QF ’thlfatEgCd\lé&:?{h'é1 gﬂﬁgpﬁomgﬁﬁag\ain (PD) of

1S n pr oxi nmat
Her-2neu WQPD% Ao Uﬁh@t@h%"@ﬁ th@r ay bg Uﬁ%ﬂjﬁdl fugiop grotein of the ECD

aﬁ%}’srﬂ%éﬁ’m'éﬁtséfefﬁe pﬂomsglaa&ﬁ H&mglh%@ﬁ‘-%r-QﬁaBG?ECDWFJdﬁ Phe Her-2/neu

Tunor . anti be use ri ses nearl Yy
fusiea mﬁpms |aéﬁgpmﬁtr;ypfétaéu d@sarsbearm@xg% derl\fﬁd AieE By irake AoUSe or

sitit/AGKed eﬂer[@b/etpor@(ehg)%r}or se§@rebs tar@f cdR@udtd lor Adbr-2/neu are
pro otein IS a reconbi nant fusi on proteln :

d%s&ﬁ'é‘ﬁ%'ﬂl\’%%()%’f48§912ner truncated tat sequence and am no
acids nunmber 2 - 281 of the WI'1 sequence. In one

enbodi nent of the invention the tunpbur associ ated
PRAMEg@sooknadr 3/ BAGR i @nathpt aafigen dhalc®rY 2Rt s§eras thgr tumour
a@é@aﬁﬁbeadﬂgén 3f feUpresentm@htdl. NF@diorapRBEiDasabd@ibey hdie@ that

AT 1 REL T SNIEEP &2k Era LRI A aph GRATA. (JEDe 9§ gre PRAVE

arﬁbganmsedéslmebene tereinc end anprotedi Dy fusippr padneaipedtyin aori dedivative as

%%l'lgedlhe?g'l§ taﬁ coﬁwg-:‘?np%{%r @gé |ﬂ e&&%&}? ﬁv%xtlohle r-2/neu) or

ragimen ernatl I'tionally the
construct may conprise at |east an i munogeni c portion
of or the entire intracellular domain: for exanple

PRRIMEQKKGEL ®lstbebh 8hdwit B BnitddromtQo @@eﬂ&e@@u%mefanbrhs and a
Her - 2/ neu S€e(g uen? construct t

widg yapeihBLIHMALS G Lﬁ‘t’l@d“%f“ﬂ@@’r@’lﬂ’é}eﬁg apg O%é{‘d?a”??fe ?“teres“”g'y it
alpds @é@rﬁﬁtolbﬁ\eembs@rd ih 80-80%Usikemizpsuah @k acuté yintpeoidGakameh and

t d P
S UPRET Bl i ERIP el kBl B D SR 22
padieotsal hasbeen hlaseE@D thatdver exprgsiemof RIRANIReeems to be associated

w@ﬁﬂﬁl@&%ﬁM\@F érﬁqoﬁ&qﬁﬂeg oprfel & m%lo Hrlgoﬁ(tpf Qgho EQ ﬁ%teoger

/'neu fusion proteins and constructs as descri
expEgssiee preteinved from human, rat, nouse or sini an/ nonkey
Her - 2/ neu. Exenpl ary sequences and constructs of

Her - 2/ neu are described in 44899. P I
TheRlieenanBKaEsPrationf5e H%%C”B%gmgfeﬁn pateptNo n@%ﬁ ;% }gv%‘z
folliinttheTBRot&8S BHamath SdnéDhiagese idnvi DR udee i@dccession numbers:

Lnvent | [ [ S he t
URRHITY EBadoh A RIS 7 850 7R 2P CRead T tBel R
CRa9 176611 BED3973%.i100R623010 HeCREINVET AnCRGEIP0AY, dBE@A7I7R4d

ggg&)hg@%@R O?gt,ghn D fusion partner protein or

erivative as described herein are contenpl ated for
use in the present invention. PRAME antigen has been

InIAEWBp Y the QAIFBg Y & HikSprb&enb RvantiBh Ay REmbRsd B cBROETRY amleeME
W gl‘?oryl g\ﬁg%ef(r% fré?yﬁg?\k’fh%réopcéé&%rﬂg tllvéJIBIgAM C%??&QM hQQ 09 amino

0T nd oA a 298 PalR ERoh CETRAVE sy g BT R e
aflt'éafkem a and

Colorectal antigens may also be used as the tumour associated antigens of the presenf

invention. Examples of colorectal antigens that could be used include: C1585P (MMP 11)
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acute nyeloid | eukem a, see for exanple Exp Hematol .
2000 Dec; 28(12):1413-22. In patients it has been

WWe¥i42¢3 t hat over expression of PRAME seens RGI/ER2008/056305

associ ated with higher survival and | ower rates of

rel apse in conparison to those who do not over express

the protein. The antigen and its preparation are

ackk €449 b A RnldBcpraBipding Ruote), GBTRE1853s dPFRANEG iirs WIQDM$748);
nv DB under

Cﬁgyg%cégg%ﬁbﬁﬁ'ﬁbwg%%@gl%wggﬁ%@%%. 1, AKL

29783.1, BC014974.2, CR608334.1, AF025440.1 , CR591

P B R

e’céhﬁloieé%'yérw@oﬁél@t 69-Y2 %?ﬁt‘ﬂ efrriRgin Pﬁn{iﬂﬁ 981 215.
Aflditignatint antigense particultye redgviept fohe/aFtFWﬁEmptth BpiPn s ®OCer also
campnise tyositkseand suvivone enbodi nent all 509 am no aci ds

of PRAME may be included in the antigen. Col orectal

MVRBHI @GRS FEdYideY SRhRR MsAkaaSot BRnipiTDEI5735 394 LUt m7 666 WO

eﬁdgobgeﬂéaf 55‘5?4 P, éégﬁau' y Y BFn'p%de E’éaﬂﬁé els ved peplides that

col or'e
eaﬁt g’&fg_%& LE:UE'&) é}ﬁw pl pr ?er%'l) Ieas wo such
b 33 A T deppbisa Pk ﬁﬂ?s@?h ﬁ%@ cher mucin
d%ré@é PERSisgs insludppeptise FreByMuahd C1584 (Cri pt o) o} her
tunour associ ated antigens useful in the context of
OtHae tupi B pécificrartifénsOdre isiRAbiE r uB% ih the Jyophiflised corGp&ifion of the

p%z&tﬁ%%tlmanda&&ﬂs@t aré $2Prestitiel to hmdﬂﬁ%b&@ﬁc gg’nblmsf?jes such

%ggig%g 3 coﬁ]u%%%g ﬂ’ié?eo}?qsc%é Jp&c? ﬁlrs gal n%gel en%y be a self
Pegiide PB?%&’Fa‘P’I ri‘é?gérx‘/ﬁﬂ ?@FO g?rﬂ@ge rﬁ'eﬁﬂ ’ hormone
(Gt P HH2068Ak ér shartst) emimgraciselopy m@@imayéefalnla the treatment of
maoy vancens, orvblonmurdeastratidn.pept i des such as Mud see for
exanpl e US 5744, 144 US 5827, 666 WO 8805054, US

THe 9.6&;%84&508@@@16@@ aké )Of m&tﬁﬂplaaﬁ@sarnenmedxc defivatiest and

es .t hat rise eat u of .. the
nfr?]r.gwo%rac ira%@%?tf &g fﬁloé} %I’IQ%S coglprnlslgg §?'%Fv% ag;aﬁ:c%]s off the present
invapieat s and which is recogni sed by the SM3 anti body
(US 6 054 438). Qther nucin derived peptides include
peptide fromMic 5. O her tunour-specific antigens are
Deriyatiyps.draagrents and fyusianepnoieddmi | | i sed conposition of

TdrhSUr s85@4Ed 'aﬂt‘r’g%‘ﬂ&'o@"t‘h@ﬁr@sérﬁ%%ﬁ@n Rl RF EmP\&¥ed in the form of
restricted to tunour-specif | i oSides such as GM

degivatlygg Oé@%?”t%@ﬁﬁeeb@f*@étmﬂé’?eeﬁ“r by-RCSF PG ANYREBL ei ns;

or said antigen may be a self peptide hornone such as
A? @eﬁe_perenng /tgoglg‘gi%%artlgg hrﬁge( o;_%nn gﬁfllg:?g tE% %&ﬂgd relatlve to its
ngdepliy desurringefbunh. |T|1netdi“£ewatrveaha§entclwé arantatioanfoeesamm@e a point

mht?tlérﬂ"%nﬁ-?e\a}%}anﬂ)t% gﬁebndgrji'b%tlven%gg Ihé?) H%Q%? tﬁe dprld%ﬁw for

S, 1 nmuno r|v tives
example by improving expression in prokaryotlc systems or by removmg undesirable

activity,, e.g., enzymatic activity. Derivatives of the present invention are sufficiently
similar to native antigens to retain antigenic properties and remain capable of allowing an
immune response to be raised against the native antigen. Whether or not a given
derivative raises such an immune response may be measured by a suitably

immunological assay such as an ELISA or flow cytometry.

9



10

15

20

25

30

35

I mmunogeni ¢ fragnents and fusion proteins conprising
sane in aspects of the present invention. Derivatives,
WG 2088 i2id3s and fusi on proteins Tunour associ atR§&J/EP2008/056305
antigens of the present invention may be enployed in
the formof derivatives or fragnents thereof rather
than the naturally-occurring antigen. As used herein
the term"derivative" refers to an antigen that is

|n”8.¢é fehﬁgdlhghtaw e %@séﬁt%n&éﬂlw :MJ Mer?%ﬁw Ef 'ﬂ% fdﬂ{om aggkﬁztated

derivative may Include a nutation r exanpl e a poi nt
antigeatdf dhe prepephénventionpeed fisien ety &PW@S'W&)@ Eﬁ?ﬁ’h‘g @ssociated

artiden RAKRRES birRterdlbgdul @ua"i’cfrpéa@t'ner prbfin. easﬁrm{eeo:@bus" with respect to
oVi Ng. expression in Yotlc sgstens or ¥
a p}gw?%\, ?@C@Wd’eaé‘it'g%{b'ﬁém%%‘{ep\ﬂ Qr9te nQt p@lyp @Hﬁﬁﬁ%‘ﬁ”&e hat would not
b@Q“hkél:l toy thDRImouRt dseesiated dnbigerpiiresietike, i i, et likad abethe tumour
suf f ie&}ly s'ﬁ%lq hto naglve antigens to retain
a%ﬁ?? ﬁp Eﬁ#%ﬁ% &rig hyma" R %apabl e of al l owi ng an
|nnune response to be raised against the native

Tr?é”taﬁt &h- anW}%ttQSIBg&fs ﬂggggmghé’re&ot@ﬁr h&?%@%e@ﬂ%ﬁ@%rﬁb&é‘i‘ea or

ne respon neasur ed
mﬁ}’rﬁﬁﬁéﬂ)@@ﬁeéeﬁs ra@qwnaguétﬁloasoratﬁmELllrsm%femb@dmﬁnt a fusion protein

of @M BIEBLH vk RtidPNBayeABRdh dFBsYed @vekhﬁtl@rf§§§rﬂbro{é}yﬁrﬂé fP&uced in
the derivative of the tunour associ ated antigen of

t he
arh FEEBFHON HFIEH F‘Hﬂpqr%d i persiushd praeiei i ht'%ﬁ'i?rf%ioﬂg’a&”er protein

mtayl BBt IRPRARIrGt Peelpait é;gl@ﬂed Ifcb‘rk@(émblé B hblgéreémtbﬁ@)teﬁogmsed by
f usi on a n etero ous" . . respect

ndrgits o BB S et lofbin, Riachif e & e hais oL bGp b BaRRET e

fusion peltyere piay dessise qu ernmessingathewproteth mbthigher Vielukettlan dhe native

re%&ﬁ&iéwg{t?iﬁz%o%@hggn th‘\@g %H Et?‘fgl'gseanb%;(p% Floﬁ §nh:1ncer In

, f'umour a SOCI ber
orteugmbedimensr {henfubion parthes RiAteing@AY Agt as &pkr 3 0@'@9@'09'03| fusion

pafrwé}rw@refse.sﬁ R ERb Pafimy, be chemical ly conjugated or
may be expressed as reconbi nant fusion proteins. In

one enbodi ment, a fusion protein of the present
Fusibhepdrinen proteins hapWok ResAAIE £Be lden@dsiréh préteinfmiSiFestein D is a

. int d

oRb 2 SCRGRTROCEE P & BPARSFREER, o Meprepeet e
Granebegativarhgctagisn Stadmoppiley influergad). Mdleperotedpiid epekgsidedras a
pr{%ﬁgé@' it HeidO%Fn r?o"'awpr%&d&?%%%{ E&g..eRXe NLFRAINg 'a consensus

usi on par ner rotei
segpennederdmctesn! “PQ@'Ptﬂﬂ (se® YV§&P /18926 Neﬁsflecmeqym Reateipgyprotein

is 3p$§de§§ed Burﬁ?@pge‘b?eq{ioﬂgar{dhﬁe%@{a@'s@q@ncg"|Qt&%%vé/d ehgle ¢abr the
the native reconbinant protein (i fusion

e.
PrRCRSEPE Fra%in Cefah PATiaME? @sthgrﬁ’f%%b‘ipéme&H'eéHﬁ%ﬂ@érti‘e N fgrminal
reSifge 6RO dio¥Bted phh@infaua l.@@nb@ﬁnmy rrrwmb@ b cmérﬂ@&adhﬁwent of

R TS ) BB S L e e

teemm‘r@yet,eunlseemtﬁjelth@dfuﬁmt@mapm@r&:rane[hncﬁ’orot ein Dis a
| i poprotein (a 42 kDa i nmmunogl obulin D binding protein
exposed on the surface of the G amnegative bacterium

In Herenepbedimenti Hfel ueza@psocEirs prtigeai derivativeyiat hesiinz dte aresent

infenBbICnY) SQhpri¥eiFloei 018 ARG HedfeRiadiSorsh&a} protein.
sequence, contalnlng a consensus

The protein D or a derivative thereof as described herein may comprise, for example: the

first or N-terminal third of processed protein D or approximately or about the first or N-

terminal third of processed protein D. In one embodiment, the protein D or a derivative

10
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sequence for bacterial |ipoprotein (see WO 91/18926).
Native precursor Protein D protein is processed during

WO208/eR2il3n and t he signal sequence is cl eaved.PCIHEP2@Y84056305

of the processed Protein D (at position 19 in the
precursor nol ecul e) beconmes the N term nal residue of

the processed protein and is concomtantly nodified by
tmmmmcorapti%ecthﬁﬁm ooN-tgrotiral 484 tor 115 ankieel acidslof processed protein
pa tqgﬂ s't Brkﬁ‘{ier ﬁk’o@%ﬂé acfgg'%f% Eés)ée gllo@e;f b' I?II\(SIQS El‘ﬂbodlment

t he am noterm na S elrne res unction
th?e'?ﬁ@m@évcaﬁwol?rotem o@f@‘”@rﬁ??@él?rr‘éﬁta"dt Brbey myLfe Substiuted with

aRPdQeidebedpantizggp, derivative for use in the present
invention nmay conprise Protein D or a derivative

thereof as a fusion partner protein. The protein D or
Inor@esrhivaiirhate, thie @Fc&@if\ maer a@&awehadrebiemey rurma:ymelow fHeSEB or 19

g AL TR slErerr o preSstonPlell B 1 Phé Salbeipmeat, the fusion
pdrtries protein Nerderhifroad proteirr @ cohppsason&sesﬂstppbaremn abids I2A to 127 of

pr%@s&?&%'ﬁ% onb EﬁmbB{ianteﬁ{ it Hoséht ﬂw%%%ﬂt th¥ T\%%EB acids 21-

conpri se I rs termna
Lm@ﬁ%&etmfdh%e@éwsmm@lnm Pysioprparther grofeist may be substltuted with

aMinb @ER% DAasd @4 8stPRY aci ds of processed protein D. In
one enbodi nent, the native processed Protein D am no

acids 2-Lys and 2- Leu may be substituted with am no
TI@@br@&trQDA&@orﬁﬂéhnBr E’foﬁam b& d@s&ﬁb@ﬂb@éinﬂ‘ﬁzm addtl@aatgr@taaémanvely

C‘Téa %rﬂd f?&o%scu%‘%e "‘ﬁtﬁ’&F %re&‘ﬁ‘é%%s Wn'ﬂr E‘Su?’EGP ?ﬁ‘gtsgﬂhﬁe‘”ﬁe when
cdnmpapgte te nthe dwviltetype ptrh@rsfansoromrq@asaedeprommt[ealseqdmdevedn one

%Bém]ﬂ%{t ei % E) §%m?ré 593? r%re%a%lsl’d 55 &s r%g¥rg5n dﬂgrt@cf sgﬁstr?&ed or

precursor’ prote I'n"one e
del¢ted. pr@s@mmo iagige mayore, substitutedovitinganeeryativd supgtitutiops ag reigfined
he#€in L& bt allte RIRTHyIRIusBgot ei n D fusion partner
protein may be substituted with am no acids 21-Asp and
22-Pro. The protein D fusion partner protein as
IndRRCEMBRIMER Bk TusiBY parittr trasial rhay &fm;aisbefrrbahéustaiﬂe protem D

t ai | et | titut t th
01 BT SE RS U B RS e o
cqunpgisel s consst ofthe eeg®edidsruotiedimedDn SF@guehde, ahimoeo residues 20

th?c’"pf?qbﬁ%ms Q]1D @@ %2 ﬂf I%b rﬁb%d? erg thg gsflgi;épfroie ?F[thtﬂe present

ds ma e I'nsertéed, et ed
ingantion May *@Bspwéajn BMAGESY, iin whish the tMACé%ﬁs%ﬁlgm corsists of amino

ao"?’détl‘astto'iimto'f NIAS 2% aﬂ?%'vﬂ% thepRtdin DMisiH PerthePHFolRM @RLES of the

may be used. In one_enbodi nent, the fusion partner

a'ﬂP%?@ﬂﬁeWC‘%WNQE'QHF& tonsist of a protein D
sequence as shown in SEQ ID NO 1. In one enbodi msnt

the fusi art r prot e or_.consi st
g ah S RE B! BT e e P @=derPeotS g ey o seleced
frame NS 1 mesytel@eSer%ti\telsmmngrﬁ at Aésobe®bbWD NO 12. In one

enbodi nent, the antigen for use in the present

i nvention may be protein-D-MAGE-3, in which the MAGE-3
Nhisiagean-sdivniksiad peoteif framithrindedndse Siruso 18 0de efmbi@Ent3thaigmour
aslsgcl.?ﬁ@éi Gh gtehedem}é?ﬁlg loPtre Jré’s%np [hv&Hoh e Wl@é RGNS fridative

am no aci d sequence shown 1 n %’I
thereof as a fusion partner protein. The NS1 or derivative ereof may comprise the N

terminal 1 to 81 amino acids thereof.
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I n anot her enbodi nent of the present invention, fusion

partner proteins may be selected from NS1 or LytA or
wQwos/eiidves thereof as described bel ow. NS1 iRCTAEP2008/056305

non-structural protein fromthe influenzae virus. In

one enbodi nent, the tunour associ ated antigen

derivative of the present invention may conprise NS1

LpA ia dbeived foinv Strefesosads aseumdnizsi ghe fatarmewal gomeiei of. the LytA

pr-Blﬂsﬁn Igs&?&rnsig@rfgﬁ’tﬂé B {betﬁggf'\olﬁﬁ%r ?@%@?ﬁé §I%llhggn%g?ues such as

am no acli ereo Lyt A 1s der
Dﬁf\ém bt PR EEREIEES. i LR esOCTied eniiashrierbptivoRtain present

inQ€ntloR endyYdommpREOL RA MY | Ia&jeﬁ@aﬁn@ &}%r&ﬂf%sfa%s.bm Saﬁﬂfefr 'pFUtet.lb/ THa LytA
the chol'ine or to sone choline anal ogﬁes such

DEAE.
Or | feryAtedhggeei mantemrrise therpeat PRLie of éféf"“a'ﬁ‘f’ieﬁ‘éﬁ found in the C
teﬂrﬂfntaN@’Cd sterting at RGidpe @g8NlIn by embodiMeRRYheCIOMP bF B€riviaife’thereof

derivat i r s a fusion partner protein.
Cgrrﬂ‘g'sﬁ/feﬁ?'d(‘)‘?s al%fl*égf?fsg[}dﬁer eof may conprise the repeat
portion of the LytA nolecule found in the C term nal
[ [

LR poBeriet 87 T hEbretdhy ARENRR N oty ph Pebominan
PREENSAIrOWICEGLAg . byrpxRiessioni it agsteyplegnusdest fush ag gebacierilhost, in
yRIsESERbuluRERLMRRIIM ddist ypi cal |y be reconbi nant

proteins produced, e.g., by expression in a

het er ol ogous host such as a bacterial host, in yeast

TS tdri M%rlﬁse&:lé[&ﬂl lﬁ&dhgeﬁhndéi‘ﬁbﬂl\@ mBafs Tae;b’dnpebhtIEJWhlch partially or
ted anti rivati

W R B eSS iR ser et T e Y, BrkebBRinfigen or whicn

bexcs ar higlatiegraé on sequeacd ldwofity awetu (atge dmaret thgre A5%r idevitityc bver a

stFeqa{ éf a@rlf%lrsgm g% %gg/e%ft 5 ﬂ‘h{?f;gcgq/ d%@hv Mee{ 5\%5 %%Qxdeta sequences

haivms@or@erva@/egsubs*atwtlp@as@omr@ﬂvﬁ@u@ﬁilttmlglys apeyel fpgwregnd are
g@fle%?l%/' 6! 1 es SRAUGHSAS sBHHGNMakRES &F hidRe alignment computer
substituitions. Conservative substitutions are well
PREGMS- and are generally set up as the default scoring
matrices in sequence alignnment conputer pr ogr ans. In
general ter subst wi.t hi n
'ng?eé‘ﬁﬁi teé?wg %%ﬁgtgﬁjgpa\enit%h?uﬁgwl?qj9{088% areoﬁc%nservatlv% substitutions,
bﬁuh&hiltnmmsmdimt e followieg fgblpswanregcansolages aoreconserved.  The
?er ed non-conserved. The groups are: i)
par at e/ asparagi ne/ gl utamate/ gl utamne ii)
Serine/threonine iii) Lysine/arginine iv)
PheWép@&é&@)a@;%r&gﬂﬁé)glUt‘&ﬁfa?e@@t%ﬁh%ane V)
Leuci ne/ i sol euci ne/ val i ne/ net hi oni ne vi)
iQ ycisiepHIreinge Derivatives of the present invention
iyay |gkneatgiihdide chem cally treated sequences such as

. treatnme de such as fornmal dehyde or
lvbl U?I—J’é],egﬂ Igﬂlvﬂgyosme?tryp?o ( y
v) Leucine/isoleucine/valine/methionine

vi) Glycine/alanine

Derivatives of the present invention may also include chemically treated sequences such
as treatment with an aldehyde (such as formaldehyde or glutaraldehyde),
carboxymethylation, carboxyamidation, acetylation and other routine chemical treatments.

Constructs of the present invention having derivatised free thiol residues may also be
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car boxynet hyl ati on, carboxyam dati on, acetyl ati on and
ot her routine chem cal treatnents. Constructs of the
WOese233 nventi on havi ng derivati sed free thiRSIJT/EP2008/056305
resi dues may al so beused in the present invention. In
particul ar carboxyam dated or carboxynethylated thio
derivatives may be used. In one enbodi nent of the
ugmEdes dime pieserd itvieotiont hie pantimolar ggrboxyiaatidatecaon ¢ageaxymethylated thiol
i ' be a MAGE antigen as described herein
d g%%%g“%&?&&%%?sed free thiol residues. The
derivatised free thiol residues may be a carboxyam de

InBneCaRhtRYEHE bk & ndigtdntiah lﬁéetﬁmoﬂ_ hgsotidida Wntigen denvatlve may
associ ated antigen derjvative of % sent lnven
Aqtefed

bery MAPEeRHIER S SPSE0MS PLEN N3N difsr &Y Ags oo The
dérivatise@m@e thitesid RS S0 batechrisoxyargies or tatbexymetylatsd deeindtives.
of the present invention, the tunour associ ated

antigen derivative may conprise two or nore tunour
Tiaes vt dodated geatigen Thevatier of 'tie pgesent nvadionswdy alternatively

t
e e e e R R
em@q@per@n@‘ @pi pregrnt inventieny gheﬂt@'n@prcqq_soggteﬂ oafélgen denvattve may
anYd?lsE d ¥ RorReRhbHAs&cialdd dftigeds. 8 ami no aci ds.
Fragments of at |least 8, for exanple 8-10 am no acids

or up to 20, 50, 60, 70, 100, 150 or 200 ami no acids
TH\eﬂtetrﬁ Wﬂiglﬁ'\eﬁt" &sCRBs hdern&dfetslofﬂ&btnew'stohia turbd1e assepeeddntigen or

o R pRef Rl ol Hed AP TBRleon P BPRR EEE evtoee
typieally.a p&plile @piat lepgtsy amine aceitSalmednemys om léasa@rr@ntexanme 8-10
Ms afc.aeg Lo d0556 ae%atgaogf 1d0N54pb %&.ma.dym R gfhesP 28R fiered

Cros reaéts W t e natural occurring tunour
todalbwitlimthedceaps oigeninventionss sang aSrt%@fmm@t ayoRsdrates pptigenicity,
th;plsag 'sa?gﬁa%%e |5|Q oﬁgplto@gs Z(Qg EQL %Q@pe%pgrelr%%meﬁﬁgf t?t@Qragment

amno acid residues in i nclusive of any val u
ang Paifiroprgesis claaagjeeg lndlpqﬁng)%ré eI 6lfftattoHéss reacts WIth the

natiréBNddcOming tuteor iegutistd S tige nﬁmndaryanagm@mf iy bg sHer 10-20,

20 A BIEENS, BEIS sSRRER BB PP e o
argontuai withingh&de-rdjesand Q521 . Such reconstitut ed

formul ati ons produce both a hunoral and cellul ar

nmedi at ed response, The |yophilised conpositions of the
Inj QREeTPRSHMERLyP! éteﬁqtna?rﬁloan%? ¥rbiliged; gemRAsign gomprising Her 2 neu

antigemeand Sogpbigenusieetiden’s gwnﬁtéutgd with §i liggeamesersoil iIf gt emulsion
carmaraont@ming 8D-M{aapd @321 e SAch Y4e@RstitUted &motilationsagpdete both a

hidhorbiR@dicBM e inmeaiated feep@rti gen within the | yophilised
conposi tion of the invention is an antigen sel ected

I'(er Hls\éd %} gﬁ# tﬁééto!f gﬁ@%ve%nt |'n(a lcf% ,—L‘;}g Mh sdé%'ét)éfﬁgd with

i/%me ens r%ec %gf %ass es nﬁug/r ﬁ%%érgag%e 2,

Btelns are earIy pr ot ei ns, that is, they are
expressed early in infection and in the absence of
Insnothet aswEct pi e diventdre tdefintigenavitbinctbe dphifisagagdmposition of the
inahties soay drtigbrpsaéaed fromi BV beaived @atigesis opartitidarfyodbes slerived
antigens. The following passages describe the antigens which may be derived from HIV-

1.

HIV Tat and Nef proteins are early proteins, that is, they are expressed early in infection
and in the absence of structural protein.
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several activities. For exanple, the Nef proteinis
known to cause the renpoval of CD4, the HV receptor,

WG 20091423 cel | surface, although the biol ogi cdtCI/EP2008/056305

i mportance of this function is debated. Additionally
Nef interacts with the signal pathway of T cells and
i nduces an active state, which in turn nay pronote
TRONE Rinkichit&its 2BARY BXIRESSFS HANproMTRhith Wad B&dnadhean haessess
sEVEARLLRASs OF ord6hRbieORd Nef plofiirSis kKRQIPR calkd §B r&RERof CD4, the
\}1%&&8} fr{)% tﬁg%nggurt Qcél hal th@rb%lg r@ﬁge §1et}4%rfﬁxluc¥|on is

CRHRG. MtRSaly NehBtracs w&h‘é %ﬁ'@aa'fégg*e%h “PGPES 18hgglyes an
aqt@m staiey VRIFky Iy TP B §6¥“°{5‘%)I”3&5? Sfficient @R |gxpression.  Some HIV
isglgtes erpve nitgtianseevdaietions on dhis regigmpdiich pruseehes; nat He encode
funettonaixprptedt @idnarp béyerelg psmdropriseden nhqir24plaatiomarad patitogenesis in
vigg:i d bi ndi ng protein (Fundanental Virol ogy, Fields BN,

Kni pe DM and Howl ey M 1996 2. Fields Virol ogy vol 2

T@gﬁ@ gerE € yERatde Ao b B Iernbﬁﬁ:zmot Wd g% é; yftBhein which

P et 'prot
is 8y eé]ggrga C[J'?'aé’ e3uns ?pSld oemfs np caps: protein
oA B il Ao e gwe%%sv'@%ﬁ%éo%}? fring DM and
Hewley 19943 |Ft‘%d3a‘é’§%?9ya(9i?o?f193ﬁl)th the cytopl asm ¢ aspect
of cell nenbranes. The nenbrane-associ ated Gag
TGy yetedines wertu ites53-kilodaitmni (K8) Gdg prleeursorr @btemeaisorcalled p55,
witbiisadxBREsiM frdm @i @ispNdedadiradifNAE IDudh@trapdigtion| the N faarhinus of
pdg 'lsggr%fré IQ%dbl’J oRfy Ok hdWBcidiidrAlwitRadhk &Jtc?plef%%nésbé‘ct of cell
mgwg aa?l%? rgbr@\l & %F%}%a?e%l &3 %Ié&%%epwu%gfﬂg twd % {’of ¥1e viral
Ve A orer g %h%mﬁ?%% s 9%? gl or o

V"’ahPért'F'BJVrOmsW&I %L@PC“pPB%FWﬁ%‘?% gnaltes PURMNG. RSy 1 eleaved by the
vifaiy gnoededtprotasap §3 @opw@] the P[qtgqr\qzm gmrwdg?)grogeqsngyn)'al mgh¢fation
inf6 fodrnsragliir t proteinso designaBedrelfldr (n@x gptiei @8 (cpasid [p24]), NC
(natidoqa@3id [iel]), akegp. pr ecur sors contai n several ot her

regions, which are cleaved out and remain in the
InVéo"d'itBaI ?théOQ%ég'e ag?f roféhd ? 52 #88d Jﬁ%ﬁ%a{& Re€irSSs contain
sevgraiE rgiﬁ?r%t whithare cletga\/e Et ?@dp nq it iy tllﬂea\s/lrlgn as ape ttdes of

i S ringap RO T AL e%est?w He B4 Pl P o coed o
In FRgADG; 4Vt TH{ MR PRASH L FOETPLES de s @carqcp grmnghcg proteolytic
preeaseingi nal , nyristoyl ated end of p55. Most MA

nol ecul es remai n attached to the inner surface of the

The KMAQRdlypeptidd iidbmyearfrons thali-tdrainag niyfistopatetiicdbi@f pf6. Most MA
moIBAF&S rdfailVBitdched &5 tHal ihed duRatdsr hBirBReBRI bilaPreE@biting the
Me VA 'uB tvﬂ?%ﬁ |§t 9?991”5 |d96lﬁé d@gpérh e‘f’?rgf)ltﬁé( v%h Q/l;here it

escorts t

ooRBiTER o g WP e | hsrv'fta QNA (8DE gfClpyg, These A
mQipeiags 1gelliaiedh %ae%%?géraasnegr 8191‘{"3 %e'?i”ﬁ Ca‘dﬁ'? "’P\)ﬁ?r}’%’h'“c signal
ory MAdg ircredzes bY fe ealiipunupican iepahmachipfsy-t T irapinaBegon aliows
HIVHO infgsh eorodigidiog calld, enenddive! propdriyfferct retiovirudi vi di ng
cells, an unusual property for a retrovirus. The p24

THeGA4 mﬁqt;ﬁmelnff@mthtef&n@@mctdaalof Gie) @afikle¥l r@clophilin A has been
ARk SbE %o interSdt ARAithd PoArddth BERB leading to its incorporation into HIV
particles. The interaction between Gag and cyclophilin A is essential because the
disruption of this interaction by cyclosporine inhibits viral replication.

The NC region of Gag is responsible for specifically recognizing the so-called packaging
signal of HIV. The packaging signal consists of four stem loop structures located near the
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denonstrated to interact with the p24 region of p55
leading to its incorporation into HV particles. The
wWa W¥tRetId on between Gag and cycl ophilin A i s RESEEISAIS6305
because the disruption of this interaction by
cycl osporine inhibits viral replication. The NC region
of Gag is responsible for specifically recognizing the
5'séidCatlthee dirdd N BN Gs Siifidiet t@mddlats thENBcdppst&RBi 61G heterologous
RRAIRBIHGANFHIHES N bih@to HE SIUABRE stinaHREGR StbB6HhS thediated

b)pﬁ\%rzﬂc- ﬁ"\?ﬁr rﬁ@tﬁs CNC glgc?fa\éhl{a@s I’g/ rse l?é?‘gcﬂlp?xmﬁmc ficient to

e I ncorporation et erol ogous RNA into

H V-1 virions. NCblndstothe acka S
The, P%@QWP?H‘{P@HS%‘P” &??é’%ee‘sdinéﬂr%%%{/) OetWE legﬁ ‘#a}ggn the accessory
Pratein ¥er. l9adingltadhg Kepippiadier &f VBN BF0s @SSeRIRGL ¥iTipis: oﬁhe 1t eegion
alp® cpudippe po-cdedriagidomaimediicit ie sequited foa dhel effidert edleaserof budding
vip&Ts ficagaraintéctddeemccessory protein Vpr, leading to the

i ncorporation of Vpr into assenbling virions. The p6
Tﬁeegblog?b gle%go&égnﬁw@e ot@m§cha9iﬁ% thd al R8s %@Q@éd}bmemué‘?n early
lnFecﬂ)n r%vergef tra Qc%p%s &t 65 ot%g {eegﬁoe tl‘l)g i é&% otbih ! f2%ed for

nlSBEREE 5 VLB P4 P Fﬁ@@%amey 51 ey the
vigefy proteps @dﬂ‘?"é e W%F%‘@'”?P%Fgéﬁtldﬁt“ﬁ%"@ qRtaingrastdigsanecessary
foariiNA mnthmisagRuéearpﬂr ONA dirertec EINA pplymetasgr dborvwglegse H) and
carbax@ lterDitl intdgraseadrbtainaHIDIRA. is Bhretgpodimer of flk-leoigio ;RTap66) and a
cl&8lagé proalieay=d Ideying e catioxp Reripmal RIMSs H Gontkigl d t he

amno term nal RT peptide which contains activities

Rf‘%cc?r%sd}rtye Fn%gt g? ﬁ]e&{{ﬂggmgé' té %d@g %edrle{rg\% &en@% Two

m%ﬁ[ é’\a&ég% Ri @ r]‘?/? ?-’QTa raboan%ar DﬂAnlgol activity of RT

useg|R §s infprcha ng?% %[Elél Ia ses known is
unagtertp i %@Ne\éry B@ﬁ?s R PA M AH TRAESE aH)ﬁrg Ging. gnﬁ%%s:%tooq@@/e as

a pfime{BNAwst hi ghly conserved proteins encoded by the
retroviral genome. Two mmjor activities of RT are the
THINANEZRI H aawity inheraHGh @RRE prbteifé BlajdNfe Batenagitrbeichlly BfrefREation
of%ﬁ%vi eaﬁQA%of'ﬁﬁ dsaHA 3lRRedid bRESIRNAE 3L MivAD Yebiaki€s the
Rﬂ}\ f{qn %d&/ n%@%?%ljﬁfﬂ]%ch@s ung cﬁréll? thé!! toly?rFe?as d ribo H

ool ST BRES JoBR T 0 SRR o trs o
thgfelvity inherent in all RT proteins plays the

essential role early in replication of renoving the
THN#S6o@tadyte saburiNA falgett intosh distinob sdmidmainst Thelaawing teghipal 23 of
theleg hade thet pretidrNAith romaathvity. RNZerboxpNArrhiyilair fodthexd ectheeRNase H
domditict urally the polynerase and ribo H occupy

separate, non-overlapping domains within the Pol

AfFe?VI%r otfr}ﬁ%ﬁggt c%ll %ﬁ? FDJ)V&%ISRW éemgmg L coggg u‘Rg qinear double

S Py e BasChoct Ot 3 pPant BB nfecios prc. The
intsgage &iﬁv'ﬁxv%mF@kaA@tW. FAdVEg Mgk ReB S i’ 3t GCediissa thesends
of threeviRNANA, tHmd direi and adcompanies @@WIF@@Nﬁ toteneosheryemesdmal site to
catdiserigbgration. allafNiteg entbathostONA parelok tandeds for imdsgyratidou Bltieough
thétintagrdes iONBriapnt e carWes Sete§raddts T ivRioaskist et theSonly protein
asRb&SEM ith thet V@I DA @CLil N JtnBadrhd BlRein THRal DNA complex isolated from

the infected cells has been denoted the pre integration complex. This facilitates the
acquisition of the host cell genes by progeny viral genomes.
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I ntegrase (reviewed in Skal ka AM'99 Adv in Virus Res
52 271-273) recognises the ends of the viral DNA,

WQ 200%84243em and acconpani es the viral DNA to &@G1pER2008/056305

chronosomal site to catalyse integration. Many sites

in the host DNA can be targets for integration.

Al t hough the integrase is sufficient to catalyse
Thelrgr&del i©madB upl df Bistiht dotnate] thehe tediingl qunedigitie catalytic core
aR® #RA BlMaMdnthid. Nehevddiatic[ER ddmatt ¥éhtaind foflidd ﬁéuwements for

tf@rﬁ%ﬁ*ﬁ‘ﬂg 6!%%055’3\@ €X isolated fromthe infected

een t e pre integration conpl ex.
Thi s faC|I|tates t he ac ui sition of the host cell

Hb\éf‘ué@'b%ﬂ PHigERHIPr e i éﬁ\fﬁ%*%” TR Py fop exerle e pglgsted from
Gag (for exarople fy 'riemgﬂai&@a) 7 (2 pertipy pePAg M ak4 (RoRiien portigre of Gag),
p¢ bty Poldfar @xampladult lhmgtb Pad), IATh@l padimedfiPol)Th&1 (a portion of RT),
inteRfr@deytal gorti@r 6 Bl airsteas@ntaapdrtoradd Palf, Hrive gp B ighe4eait §p160,
gh®r, Nehevit Repivptir B’(e\)ofratpé?id}{rlﬂHﬁlh@anicCBélrlvétﬁ/@Q&%%rof atd i¥munogenic

frg éﬁf qh &f' %Hl‘%ulg % NEF ah@vlﬂf‘tdn‘an OB%WCQ‘ dfe Vatives
re 'FB §i r‘?o eﬁlgtfrg F\tgq%}a S ér o e&ra e. Hiv
VQ% a}i c Yp P | golylg eofi teﬁ polpﬁeptldes

cceraesg@rp mgo}p @pltl | |ﬁerﬁngl aa igens R e&pmp@ of ﬁtOé als@ore HIV
aiitigep® which mayfbeResiigctedgramn mwovalqiorw\@rﬁl dfﬁew@r antigensy may, for
expi€), beypddhPrised igpd Ghglegfusibn Mefejn. Widre thir ond/disst iRenunogenic
pdiAte pldiél ahdIBLIAOGERAT ofkL EdCoAd llrﬁlﬁﬁnd@ﬁlb%fypaﬂﬁe each of which is an

HIWM@@Q%% ﬁ;sfoh%@ﬁﬁ%@tﬁaﬁ&?é ﬁﬁlgen Ray bk ek ?sz{ Env, Gag,
and Pol and i nmunogeni c derivatives hereof and

F%rrgdgﬁwﬁ enlag‘ f%éna Mgt ts%rhsle%%lg or[rgl rl]n%r|8Udorgi%g|8% B\f%' (ﬁ |p1§"£1§\ogenic
fragiag B ag‘P efl AT, d%fsa'blﬁ‘?!B‘d?‘%Sg”'ﬁé’le st 0 48 E enic fragment
theesof, e@ﬁﬁfhtﬂ Ngf PoaminMupegeniti derepidigt OrHMINUREeHe Hagment thereof
whsraimpthe GagoporBoropf thedusiom peotéih 6 arssefeaigheidi tehminay ebe of the
pagleptided from the above |ist. Several different

antlgens may, for exanple, be conprised in a single

AT QUuBr Rt &1 Re MUEinG RAMeIRRNLIGT Sy eRIMROBE ™Y p6 polypeptide
erpc%}jrg BE&%\%&W{Q(‘%:?&TQF &ahfb%nopgﬁjﬁ;\f%gﬂ%ée%yﬂé’egﬁ%g invention
h

FURIEERD Bt Y 22¢ REF R M8 rray be enpl oyed. For

exanpl e an antigen may conprise Gag or an inmunogenic
AdBri seauenee gnay rAenigby @nintutdtiongife stbstpriabiofinactivaje danyo reverse
tréiBcuptageradtivityl(pegéti06/028003.at i ve or i mmunogeni ¢

fragment thereof, fused to Nef or an inmmunogenic
TREERTV@drieVie @Eommﬁénpgeme%@@@gm@bné ke BrROFIVVEERR) 1thRill be
urﬁ%gstmthétqne Rir sfeH cd Jn% BY AL &rdind & RE FRERIon Hay!forasent in
thEa orql]egt ot F%I or% fra meenP & P& %B;rés %ndn% g?l%a &8 n%SC O{radJn?e%ts of

F’ga?gawégg frgeh 'eﬁ%"i?&?%%g Fiabg Teorses peﬂf'f)am%”% 'Sér%&ﬁiﬁﬁ gs gt the
E@e8medoffide in the invention conprises pl7
and/ or p24 encodi ng sequences. A RT sequence nay

Tieo RTacomponeut af iten fusons prlotirant icahpysiiionaetdonditee tarthye invention

optieN&Ily SBmbFHeRCMURLGHE® rambie/a bite WHIER seNXE3H4LRDRRMal intiagon site

.nFﬁTokg%ﬁc é)ﬁ)r@ssfbﬂ@p&@rﬁé‘t of the bigger pol gene in the

V genone.

Optionally the Nef sequence for use in the invention is truncated to remove the sequence

encoding the N terminal region i.e. removal of from 30 to 85 amino acids, for example

from 60 to 85 amino acids, particularly the N terminal 65 amino acids (the latter truncation
is referred to herein as trNef). Alternatively or additionally the Nef may be modified to
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understood that the RT sequence enpl oyed according to
the invention nay be present in the context of Pol, or

wo2008/egidBnt of Pol corresponding at | east to RET/IBREIB/056305

fragments of Pol retain major CTL epitopes of Pol. In

one specific exanple, RT is included as just the p51

or just the p66 fragnent of RT. The RT conponent of
renhevefthes myristpleidnedite. tor exaps ite Gly 2ogdstylatiog site nidyeve removed
by A¥eidd eMsudRfitLtnal Aert=@0aN bs 8&difonBM! AkiNUA i) HeeBYifecBto alter
thel digudhd SlbuP 8F V&S 198 Al LeRTeENR dél&foh'(fi‘téugglt loheof'dﬁe or both
REREAr A iinportaids 6 Pk o diey L%}ﬁ%tn?&’ﬁ; n &P 8{19 Lé]J{atlo % c{}!%cnbed eg.in

cate
BRSHEVE Tt et bt e BARHG S48 MOBE i nal r egi on
i.e. renoval of from30 to 85 am no acids, for exanple
The &y GOtigen BBY deipieseatirdds fylaerdte wsagn1§0 {ohdruncated a5 19all40 or
sibteafoptionallyi with 4 tshitaHleatriugatiot ol mlesttayothe | ceavadee sitee chotifobetween
gbEa0ebid @p41)r Nek) EnAlah®jenainay eligo 86 @dehint iional hatutahe occurring
pM@éSS@@yforb@ 2308l 1bb efhdt gEAMIVEsd Ao MEFiVatiled Bt 'QB%OS Ha? be used
mﬁf\)/rdugl B&e f easq Xorgb ﬁ%ﬁbsﬁ‘lﬂ ng}e%nﬁ ArLe% Iﬂﬁ/ya | further

eii B (] ety bBamstired Lirloty ?eﬂg"} nv may
bYPPAASWRY- noti f of Leu 174 and Leu 175 by del etion or
substitution of one or both |eucines. The inportance :
Ao kxerhganigpé2it sengemastis Ehawn ICSEQUGNNe 6gdhakeroplaiygp140 sequence
isdaswen intkED @ Yo 7i n Bresnahan P. A et al (1998) Current
Bi ol ogy, 8(22): 1235-8. The Env antigen may be present
Inﬁrﬂud 8nit [)Ilypép%egé for 85 BRLOGHIsed £ f:?&lit%q a%éor&ﬂ&‘ﬁpth@ invention
grrlse J vyanvcxfI ltl:-? \ﬁhe‘?s%iﬁ %ia% fg‘l} a(;r é%ﬁntsp 90% or at least
9L o 2 %Q‘é&n IR Cfféfzfssgataﬁea@aﬁ%o e pipsent.
naturally occurring processed formas gpl20 and gp4l .
InTHegkilizego campesitons veanpsisingp IFnUMgEniB e Pefwraptides which comprise
p17ieddvGay P66 \RToand trgeddirt Nefsasadedioad alaei 867 ofthe CTL epitopes of
thafnathen®ay, iPonard Netanigeht gensiitaly pleserdther  exhi bi t
deletions (in particular of variablel oops) and
ohé URB |hﬁgﬂ§of tﬁé ﬂrggﬁf% r&)cldegrbv Wllsgg é)FISI TLR9
hg%xg 1R gr Ymr%B og ni E} (%lge Icgntglﬂo ﬂg T ‘truncated Nef
n

Xenﬁ ar geﬁ(ﬁnﬁ% eaglgafag}mqjgcéd é)éder Gag, RT,
%orrpOSI tion according to the inventi on may conprise
Gag, Pol, Env and Nef wherein at |east 75% or at
Spezifist de,(h%lea)tidat cdnelagts 8bd/cofreapordiagrpblgpei6éoantigdnse f&Tlse in
ly&yiilis e esmedsitoReaonig teehediftdngemmeade present. In
1) ﬁp pbd ﬁ%&% SRR EbGNSp mgdo§érn&ptin{§965‘ogﬁfhb§ted Nef
2, %%B@B ﬁ@g&"ﬁ&“(@oo%%gghégcgp %4?%@4%%%
t [ unc
> i 3 b WZP%@%O@ W Gag éﬂ?cr" %Dﬁ*g"sgﬁg
4.5kR% Rbcpdpt edatted) oR! e s @P?Pémpt'@fsetﬂh%as VBREFIER Nef
S.pREPRTECeden PRiEPIET) is Bencatedts it P b PEbIFRHI PRI iR ITERY
6.1 pigap2t @ndoregptimiednGae ni teunoatiest pept- i 6 Rioisodanmiptigised 7
Ap&éenigay fEh iRE fusidr offEay, & avef Ndfhartieuidrpin thelofdeo Gag 4Ry -Nef
(s6869BEQDID RE B HHERM NO: 81 d&nothied 2xemplbifyNedion isi bR of p17,
23! ﬂ‘? ng’qgaf pgﬁcularly in the order p24-RT-Nef-p17. This fusion is called F4 and is
described in W0O2006/013106. F4 is a preferred example of an HIV antigen which may be
found in a lyophilised composition of the invention. The nucleotide sequence of F4 is

given in SEQ ID NO:10 where p24 sequence is in bold, the Nef sequence is underlined,
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Nef . Specific pol ynucl eotide constructs and
correspondi ng pol ypeptide antigens for use in
Wa 3009 M2ll33sed conpositions according to the i NVSAVERA08/056305
include: 1. pl7, p24 (codon optim sed) Gag - p66 RT
(codon optim sed) - truncated Nef; 2. truncated Nef -
p66 RT (codon optim sed) - pl7, p24 (codon optim sed)
afe@ie Boxdsr sracadcadtiiNgl introfdcéd 12 4eretio dmnsteationt SE@) aidg acid
s6queh& ggg§§|d&nmmmﬁ©d)1;\&/ﬂere pt66 RT ((j;:Odc;gn
- on optim se g -
nggé{ﬂeﬁ incFacié 1 %%Z(é'léo‘zogodon optim sed) - truncated
pasen ?Lf"m'&%im 59 on OZDtI m sed) Gag; 6. p 17, p24
SWGB Gpth truncated Nef - p66 RT (codon
bﬁ?%ﬁ@@ﬁj}am‘ﬂ%ﬁ dfPP-afSP fusion is a fusion of Gag, RT
Baxes anefio-peids intteduged hy genetibeorsirddionGag- RT- Nef (see eg
KOEQinel) iNste8d of TrHepHab (NQ: MBdatidmintrbsdrcee xemneploasrnentyrae attivity
is a fusion of pl7, p24, RT and Nef particularly in

It Aot LfboBiR R ﬁfﬂl%%onrmﬂsﬁoﬁ Wshtais IchgC @h’lr ?‘e gFfseaé?ﬂ Nef,
eéeo%c%@flﬁ tﬁ%)c?rgelj%? Qr?gggr %%e':ﬁ;aéé%%ﬂgﬁlg in a
yophi | i sed conposition of the |nvent|on The
'”n%ﬁ?'%?qoﬂ@‘%‘é?qﬁﬁé 143 aavng%b@? Vsl F??')@E@j‘qeﬂ"'?{ﬁﬁ corpprises Nef
ongreininyiRgerie derédatiee therephorasl immunagernge fragraeil deceof and p17 Gag
antictepd4i @Gagl paimimyrivgehioxdesvatives thacioéot intewoganic drdgments biyereof,
wBEBRL WitenCIBAB (N TGt P24 Jdicaenprasenaticie seauesst @nefHIFantigen or
intthyRBehid bkt Betded thbm. Wher e: P24 sequence: _
am no-acids 1-232 (in bold) RT sequence: am no-acids

Fozrsef))(a Pe Nefflsgl?%gg @enc%gblgp aci ds 798-1002 P17

am no- 1 136 Boxes. ani no-aci ds

| nt roduced by genetic construction K (I_7ysn ne): instead

Ferfexampistrpreay a0NP24 (30 219 BHaphi fildenative! 4 drefragapectively.

- enzyme activity In another enbodi ment a |yophilised

Inc ongp @gribbiiotent antyephiseGagpmpl@sdition mwbetginasan anmuidglenic polypeptide
cEBRRMgdothyp i7mantpe4 Tader inkrdnddénic Maggems thelNaff. (nSs&eh @@onstruct
thetR4 | dad\Neordpbhent! dhd P reBaf Wn@ﬁt"‘é@ sbp&ratd \byaditidB€Bne further
HPIhtigén erﬁnlrj‘?d ege co1l @%{ 'sggneé(%w nﬁmﬁ"o?ﬁﬁmmﬁfgegﬁ d@f\atives
R IR BRO A 9 AN GPRRo B ol e cetals.

I mrunogeni ¢ derivatives thereof or inmmunogenic
Inffigigrhirpteinstigheeomprigh B2t hdhmBubhpisieratinthapthg pea grecedes
tharRT ijpribs eonstrutidresauss vdten| thagntigene afdl &xpagssedjelenein E. coli better
exph@ssioa @ep24Lthiin aOREBtobbeteeeen t hem For exanple, Nef is

suitably full length Nef. For exanple pl7 Gag and p24

séihg c@r{s?ruétg 'fcyr%@!e Y I%thms!ac?&g%ﬁbs@l@gs A8 i HESIRGSHEbY BlcNide the

th(pWIQ nbodi ment " a |'yophi |'i sed conposition contains

en pol ypepti de conprising both pl7 and p24
1G;ag q%ﬂuﬁ%% ?% fragnments thereof. In such a

2.conRPAGRT" — Nef —p17
3. p24—p51RT — Nef - p17

p24 — p51RT* - Nef — p17

p17 — p51RT — Nef

p17 — p51RT™ - Nef

Nef — p17

Nef — p17 with linker

p17 — Nef

0. p17 — Nef with linker

* represents RT methioninesg; mutation to lysine
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the p24 Gag conmponent and pl7 Gag conponent are
separated by at | east one further H'V antigen or

WO 0RhBdBni ¢ fragnment, such as Nef and/ or RT JQCT/EP2008/056305

i mmunogeni ¢ derivatives thereof or inmunogenic

fragnents thereof. See WO2006/ 013106 for further

details. In fusion proteins which conprise p24 and RT,

it my be preferable that the p24 precedes the RT in

I BeotsNabd Ghe Eeeausevemﬁnp,tobee@atw@en§e@5&n§as%ﬁ%§et@,mng a
ng|Oﬂn ofelh gf HRP hti ﬁg tcgfn ﬁéﬁ’%%f%a@pfogf I-Wdénx lrrmnogenlc

ser,ved use in
TGRS 1O Mo O g gﬂ% " bneils, i i et . o and
G@Bi |P6e,(Frﬁ5Iy Gag lﬁfﬂesen two,@paraﬁﬁe,or@on Ris whichpre se gted by at
legstrong othey gntiggngn e fusione Prefesatly the %ejdrs full g]:luNef I"‘]g@‘er_ably the
Ppllig p66 op pF1RT. pBeRTably theebadbis T and pgs 13%'9‘* Othpgafrelprred features
aiNepropprlids 8f thdlahtigenmoinponéritdiof the keion9n thipashect Mefie ihOention are
aPddscriodedersiht h | i nker * represents RT met hi oni ne 592
mutation to Iysineln anot her aspect the present

PIOYEDE LIV B33 bURBNLI RN GPIRIRL o P Bomoonont usion as

antigens conp

a'é'?adp’ %fg?a YGr_H V ant i ens or i mrunogeni c fragnents
wher &i n tAté tRBUr Nght PyEns or fragnents are or are
deriZed fA2é6mRET- Nefolpdnd Gag. Preferably Gag is
presént gR4t-wH18Epadeit-epifonponent s whi ch are separated
by a4. | egslts -ossaROt hRef-apt7 gen in the fusion.
THE RifurRBENC b&?pegﬂ(ﬁeé Seli Withinleigs ihiked corﬁﬁd%,fti%ﬁ %’Ptth pkda8nt
in &%tfh %gve,gf;n £ e ﬁ'{séegﬁh%et&,%'gn g\%%ret I§eerFS& o 8&%9 to
el jlar antigen S(L)I%eas[ a d Pnert quen es ma)f be % he
ampé%emgg?emae%égb Pl ARPBEHar pRTP eamav b rom 110 10
agipp iRt oMok tofdanging apjd forexample 4-taeiRe PEiAS-ar e t he

FlrfHaE d&%@%%u&@nmé HAP afligbRachh be fa&r?odin S Fo25b03 P24
- 17 p24 - p51RT

i g&sfﬁ? Jf%gseug S wrbRitmvanion gemia ﬁ?e'&gg érb%”%@voﬁﬁ’éﬂade for

B or clade C. For example the HIV antigens may be derived from
clade Aor B espec;ally B. :

In one specific embodiment of the invention, a lyophilised composition contains more
than one immunogenic polypeptide. In one aspect of this embodiment a first
immunogenic polypeptide is a polypeptide comprising Gag and/or Pof and/or Nef or a
fragment or derivative of any of them (eg p24-RT-Nef-p17) . In one specific aspect of this
embodiment of the invention a second immunogenic polypeptide is a polypeptide
comprising Gap and/or Pol and/or Nef or a fragment or derivative of any of them (eg Gag-
RT-Nef or Gag-RT-integrase-Nef).

Thus in one specific embodiment, a polypeptide comprising Gap and/or Pol and/or Nef or
a fragment or derivative of any of them (eg p24-RT-Nef-p17) is a first immunogenic
polypeptide and a polypeptide comprising Gap and/or Pol and/or Nef or a fragment or
derivative of any of them (eg Gag-RT-Nef or Gag-RT-integrase-Nef) is a second
immunogenic polypeptide.

In another specific embodiment of the invention, a first immunogenic polypeptide is Env or
a fragment or derivative thereof eg gp120, gp140 or gp160 (especially gp120). In one

specific embodiment of the invention a second immunogenic polypeptide is a polypeptide
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i nvention may have |inker sequences present in between
t he sequences corresponding to particular antigens

WOos200%148433Gag, RT and Nef. Such |inker sequencd®CTHER2Z0ERA)S6305

for exanple, up to 20 amno acids in length. In a

particul ar exanple they may be from1l to 10 am no

acids, or from1l to 6 amno acids, for exanple 4-6
c@rﬁpmga@égiénd/&wd: Bed/o QS G i {gPBNOSr (BHEIVE Ui aldrendrh ¥g p24-
rRANdegeAs can be found in V\D)BPOZSOOB H'V antigens for
use i'n the present invention may be derlved from any

| V.cl ade, for e ade

3 o pee B Ba: FOBAL i bt e Ae0wYs Riiedt sagp120,
QN‘@rOf@P Q (reepepllyyars20) ip a&ﬁ% '@B‘é’ﬂ?@qn& RAMPEBidPerNd Bpolypeptide
cerherisingv@ag anstior Rel pydpHvefios edragmaploxidelivative ohanyi aihembteg p24-
RTH¥et-pdNeis aspTomodemucogenicypepeptde. | n one aspect of
this enbodi nent a first imunogenic polypeptide is a
IPShARE R detific CRFBIRhNEr FRGNAMILD 2 HRY idRdiReniielonplpitie is a

p&g g&@ﬁ%@ﬁrﬁ% d;é’&‘%th/Sr 19(]31 aEHE%r ?{fef BPS Q?aéﬁ\gntr or cherlvatlve of any of
i i i 'ﬂ RO PR <chogieny rﬂ&n}ﬁ g%vr?f‘ﬁon a second
'"ﬁavwswapa@p?rg' HENY FepPermer Asieating thasgp! 48 dIPdR0.pi140 or
gntfy (espexigtly en128)-f r agnent or derivative of any of them

(eg Gag- RT-Nef or Gag-RT-integrase-Nef). Thus in one
Thyxeia iohe Gpedfivoshbaeimient,aa sy peptidet cotieprisivgBagSaind@r €apand/or Nef or
adrehidint BeldedEl®of MR oPlthein f(ER QUBIRT- 1A @Y sV atfirstemPlunogenic
p&epBiie tahgrﬁn(ve& Q%Q%n{\%}f dBrhAlivd $hefedri JQSE% MBQH?B!' Gp160

4sing p and

%g%é@ﬁg]}) ocgng% E'%??Eh? 80'§8%§| ‘vative of any of

(eg Ga RTNef or Ga RT-integrase-Nef) is a
TE%&@HH'“?%&RW@WP% Y| %‘é%fi OBR ENigE i BIIRY CRIE Mg than one
arliggddi nent of the invention, a first i munogenic
pol ypeptide is Env or a fragrrent or derivative thereof
Inegheasb26r, of ginsl erfion Othd GURO g isalsky t@Pipt)e the Bobilty of non-
p%%!yfér%rgéﬁbﬁﬂubmt Tﬂé prént NERbIsORaV@ AP Mht, particularly with
aht Q%%H'&e l%eé édS f el X;B’rﬁl%‘ahéjr%f’ﬁgg'c%h N3 their
scﬂu i '}Ph ecgl u%rb4 %i%% grlw’d rl m%n\/uno mulatory

ey tt W‘g bPraa 'thd%P?\/’aian\ée ?Wé&%o}’vr@ this
hg&,g;{gpo |W@6%WI1Z|©5T]_B@IQ€§%Q@|F§F pcg)sltyﬁ —fQ@);e therg ig @ pagsibility that
thie mhiLiRfb dj@aridc widloIntgneght Withe then éntigep olppp efscornéitugiomef itke rypphilised
cdBagpsiingl/ mrssiPlglcaasinly precibigdtioo rof ehef argigerenThigis okt rdewiedbley éut can
b®bvaded Bf ohdeMmiiies thedrt dylinbleding With the cémp@@RAdor lyophilisation

e){cfH'@Hﬂé)\gﬁiBh aradloWR 8P cARse SOUBPIN&Ich $REKihd Such as, for example,
ment of the invention, a first imunogenic

p ypept ide is a polypepti de conpri sing Gag and/ or Pol
/or Nef or a f ragrrent or derivative of any of them
T*Qee?j'-'iﬁz'lﬂaﬁ‘?‘ AR LN 97110e Ftigens Ay gempingd with iiarierxcipentste form
the Av@iuikdarmapiagien aéehi witbe ygitised p SIPiipe it theeexcipieptpwit eordain a
criorageeiant &r pdeedtviaei preteirh @oroderajurgiid? Qlurigg 10 early stages of
lygrliatidne Hpe ca alobrotaih?@) prevent protein inactivation during drying. Two
different molecules may be used, or one molecule may be used that has both properties,
such as a disaccharide. Optionally, a crystalline bulking agent such as mannitol or glycine
may also be added. A non-ionic surfactant such as polysorbate or Tween® may also be
added to help prevent aggregation of the protein. Excipients could also include buffer
salts to modify the pH of the final bulk.
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Thus in one specific enbodi nent, a pol ypeptide

conprising Gag and/or Pol and/or Nef or a fragnent or
wWos/ieiidve of any of them (eg p24- RT- Nef - p17)PGRRER2008/056305

first immunogenic pol ypeptide and Env or a fragnent or

derivative thereof eg gpl20, gpl40 or gpl60
(especially gpl20) is a second i mrunogenic

Spicdbyepestigighes intlege liyohbwing.e dugospashtdsoducrBy, €ehalase Nraffinose
aﬁlﬁﬁwaﬁéﬁéxﬂ%@ sul aBBal@BREal MalfftRiobd anaRpendhid Qreﬁ‘\altdﬂéxaose
nitbiRe sbBYSNEdibrs 5 aELf3RurAd, 3810 gt i/l@né% | (PEG),

tm
n%’w%@;%&?ﬁg br eg QP J)taé{lds %ucﬂ agﬁg/\%/mgl e\lﬂgrj\ |¥ § 95

inventors e round
parti cul arlly W th ant |qgens whi ch are negati veI
Extripyednan pleo - eeroRitad ikt theh T oomprealer |eﬁ?ff‘€)9ethree or four
exdipignts gl Lbgi Uset fogathareCessitd cembipationy\insiude tshigarTardodextran, for
exdngBmdudreseannd wexiranson eHadtserandodexgamustigeotndl ®EG, Her example
PEGBO@E BndVsadchBified; BB Gl PUM fdh exaBle dRERE NG RJFAI@8ar and
a8l Ridshios eké@ﬁ@%lﬁcﬁe%dlsﬁ%% | thve Qg ki byeer aBt k&iffle sucrose

uc engrt ténv F suc{ gra%d Eol)%hsm?ﬂsé)@ plet ¥ucrose and
S%MEEOEO%%%&@PFHHQ*BE(?&OVP A Bl 5L DGR g 3R] siveine.

possi bly causing precipitati on of the antigen. This is

Switactass ispeblee, pogﬁprb@bm ohd weea® deay B¢ atfedod gy [cpmpiRation of

exdpiends.t by including with the conposition for

| yophi li sati on excipients which are known to increase

INSEEMia fobrt dnNinfliHdgiié Wainp&tonSMEE @8n bb Ase®@ & MRlcBination, the

beprﬁrsgb MABositibA&o tla%% lth Qﬁ]t LeARfd BRETIH9 I1JBAE& isTBLrSR0Rd with a
r%a?eQ@%%HQeagcgﬂté fe %hﬂe‘ﬁ? v%te’ls %)ﬁ:%tB rgtgtag éc? Eg]erﬂng d‘ﬁon that such

E"i ?Pé’l“‘J e '8%'@ p‘?@ﬁ? s %elx?mB'Brﬁ %ﬁ"ﬁyoﬁ of metal Salt particles, or
“%P‘)‘i‘éﬁroéta@@t' Trivate'emyieeect the protein from
denaturation during the early stages of
Inl otRIMHIaFRdnt, GRe dARAL BortaiRPFURhECHA NN IARY EMbis We@h@ kHat the
firladh &€ dngﬁ[lfeenm%{mo@&*ngrc)éHﬂ)giltlJﬁ"infj'cgrﬁtslﬁe%eﬂ%ﬁ %Evglaﬁts in

adgﬂ%n § hlésﬁ 9 hggrhoofggnmal% Igc&hgggﬁp(%ogl otna|a|t y, a

crystalllne bul ki ng agent such as mannitol or glycine
Theay aed 3 ouberad dtealvn Bnmawstirowaats swichace &mwrsigdie afuvants either
alpd s o kameination] wa@e (inpateey @dteal bemaddegbtdro rb&ghises a wide
SRERNA Ik pREEHREHithelk PheddBr PP leRpdburdEXhE FPrheﬁWE&lsQ@éHoﬂsnble for
mﬁ’étéoxrﬁrﬂ&r{ gd%m& @glm%@rlobﬁagte@. QP@ ﬂcm vﬁ gisPHh g e mlcroblal
p nhcg;% s QHA .Hg%‘r'tﬁe. kéﬁe%ﬁénﬁn& SaAd”

Sucr ose, tre I ose nose aongg\éS

mal todext rins such as naltotriose, rral t ot et raose,
Lipadotyspeharides €L BE) aml the msjaasacembleolls of uarid @sur exclusively in,
theesxteirtzdlleadiet S0MbI dutdr; m@rabin® os grinehedativel @%4¢tedd) LPS have been
sHRAhUS bRYTLEAE ighnis Ol Pd Pifale dRErRAbY Bi BCtdNA ByOddrGR RBmplements
r{dp\ﬁpgoca'%gbé\@ ad Q‘% lﬁ}t‘)%d &> c91|ey CQ or c@‘oﬂ@ ﬁb%léqh S ?{e a group of

struc@xra rate%xg? Ilgxntéolen%yes %S gpéa oxn%%)ts r{s n n,glze and
COB%'S@QH‘E? 8@’@@?@;“” 9@2‘%‘0&52 conbi nat i g:]selxﬁlcr)ugg sugar

and dextran, for exanple sucrose and dextran or

t r emal aR e)—smdmd Pl $xBharkid @Adin a0-Anffeh) affths og¥eRdpbe
3049 c@%dohg Bafridgesntrap HGRh and PVP for exanple
SUCfﬂ?ﬁmé‘%‘ Ngmn%HQ@srt r@gﬂgn which serves as the hydrophobic anchor, it

comprises glucosamine disaccharide units which carry long chain fatty acids.
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am no acids, for exanple glycine and sucrose; two
sugars together, for xanple sucrose and gl ucose or

Ws2g%/bR@33and raf fi nose; sucrose and pol yol s, fREGI/EP2008/056305

exanpl e sucrose and sorbitol or sucrose and mannitol;

pol yol s and am no acids, such as mannitol and gl ycine.
Surfactants such as pol ysorbate or Tween(r) may be
Taddewbgical AxnyitiessThPBasUch s Gftha xaxichy, @ytagenitity anddeiiuvaticity, have
bE&H SAOMA th 'BHUQQ&Q@% @\GQIEBWﬁlbtetyo Nn \WBAtERt, GRAMuRG R RdislBEociated
w\{ﬁ‘t‘ﬁé %‘e&’iﬂc gﬁackﬂé?@ h@@ﬁerﬁ Mﬁiédéo%o‘&?[]bé"a%mﬁd A have
Iong%ﬁ ‘(ncg\’an r{ﬁe s on aﬁgant ec Fustt Fomc‘itﬁl’ltoﬁ gese molecules

ha BreslAed fielr, O e oA e fapgefore beor
mage LgV\@rqferegu%tpg taxjciy ef lﬁPa Prdirid A whjte '@%’aﬁﬁ‘"@ their adjuvanticity.

solution of netal salt particles, or |lipsones, or an
Tﬁé ISaﬁn{bn%t p%rnn@mt& SRRt RESE wége.saaﬂ@e% MG fronk BRUklirk BERE parent
Jc‘)? sﬂﬁm (Hﬂcﬁ f‘zret' SAIII af]tA%adT\?é/SdﬁBﬁ@S&?h aﬁ'hé Q&omes

<Dl R 8&%%@@{‘;%? VAR e et iHfgesy, 38 only
”]Oﬁﬁéﬂ'&”‘%d?ﬂi JisplavRe 4 QP rA9edf é&ﬁ%&%‘?’t PGiTePtiPfo foo Ot &r two
PRages plY Wefe Relefpd famivies siusul dmisse lefh tathe Relaligh ¢fca deep
rdwgh adjtavtantran evhitters akteativeoin LAScoindyinthesisoand Téferred to as S.
minmeadte RGB5.nat ural i nmune system recogni ses a w de

spectrum of pathogens wi thout a need for prior

ex osure S res e i nnat e
i s it eifial el pautis gififisge Rees have o
reﬁﬂﬁ'&@%é RRSHUTHYS obi al pat hogens and trigger the

innate, inflammatory, and specific i mmune responses.

Li popoligecbat hélespbtifSegmh e atdharad®yistic whidH i8é&sponsible for the

ol ecul @itGfom ﬁ{é%l‘aqw srRSdth HISdnbEhY td the rhliEntSSIdRr fHahotype and
| eaf | et Qfy QUL AL RLDr ane of gr am negative

bact

h ands.
pelie B PR, S %fvesvaé?sﬁf“ " By Qe et et g i
and phayecapiiPitty et varletpighgipigals nyol ved i n adher ence
for @oItemiinihfimsisty @Mha/r@y@tegirvumpipdp 7dathastdsral 1y
rel ated conpl ex nol ecul es of approximately 10, 000
4 %ﬁo@ﬂéspbﬂd fivid A AMEL)C QAR $hayobe bRaREd &9 1RE 6B NYdldlyakest LPs
%\_gie{:]@r%m ge al%u B%ﬁ{ gt*a(l:n ré(rﬁ ?%fi\ﬁlg'bgaeﬁg%tgms the adjuvant

POp? %%%f@?% i elopLe) ?éa?%fx Whiehia redpead Py factop of more than

1999{8% msazuredBy (§Hhalfnsenn shick Rebnig eggse () éﬂﬁébﬂ%w Rev. Infect.

Dign® Bopp!:S5( 20519k | .dEsis dYRicedy satiuxed @imiaerehaaid sriutipnp § moderate

stwimgthi(e ga®.d W HEH dorchrind baappyoxiatdly 3Tenwiésn| Tig matess results in

deptibsphotyiiaien af the Rposisiong lana sedbdhgbratioxatchd §,position, yielding MPL.
pyrogenicity and adjuvanticity, have been shown to be
related to the rast

co . .
o CHEhRet bt gt RuC ey ppaned oy mic
'I”?s%’%ﬁ @k NinplAse At “(tbﬁrafﬁquifé’n tOX'CE%éStWh‘PPSQ%{ﬂd“a'”ta'”‘”g
juvanticita, $rRevidSH.81Y0 @?r\blldmmmoﬂt@mwﬁé{ rAlkalip® Rydraldfiesatypically
PEEfOf reed i orgamic sohenhisgih dsoxinxiurg ofodhldréfessmethiaed Libyesaturation with

arpaebudlenlition f weakstase NsucAas D15eM boditrd lcatbioats at pH 10.5.
Sl gnificant effort has therefore been rrade tovvar ds

F duc' %&Vt het hlglxt:hgl E]%B%;QH?LWP%?@D ll\/‘P?. IS avallable in, for example,
Us4, 912 094 and 002/078637 Corixa Corporation).

Some molecules which are not TLR ligands have been shown to have adjuvant activity.
Quillaja saponins are a mixture of triterpene glycosides extracted from the bark of the tree
22
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The Sal nonella m nnesota nutant R595 was isolated in

1966 froma culture of the parent (snpboth) strain
WQ20081&42i133z et al. 1966 Ann. N. Y. Acad. ScL PCT/EP2008/056305

133: 349-374). The col onies sel ected were screened for

their susceptibility to lysis by a panel of phages,

and only those colonies that displayed a narrow range

Qafilaesupiohand. t YCrigdSapiinshhevel e@n@xensilomp opipiges anhtprinary

adfav s ehaith e afpaFtial plliRE aglietdi. extrBdtof @l Qliflajh 88pdnth material.

qﬁ@?eﬁ% 5911\}%%9&@ fnoﬂ_tgﬁg Ba t%_g& Ml&@%h?%rrﬁ%tﬂod’\@ @%ﬂoﬁuction is

ti LPS bi osynt n eferred to as
d'rsnaﬂsneéjs(g a g)dg.télpr?tecng)r(rjﬁar'ﬁ?o?ﬁo?o ot her LPS, those

produced by the nutant S. m nnesota R595 have a

Ir ehaatabpeet pf sharplventehy thet diluent ¢antainsheye dwthieaimmoaostimulant.  In
afdthgrecispéct bRGhONiInverRiofNah@C tikiehStdohtaddl GhorkS than one further
ihrBSRRARIAAE fQlcht ReniRblhubi® i @eWrl Ry tiRRdsS "RBbANs, TLR7
ligga'ﬁﬁé‘,oﬁﬁ%eng\t?ﬂdé eTiRY Ath £.°H9$‘ne°&ﬁ&9ﬁr¥8ﬁ AR HEHEbA Shd Further
W OS@antilru qggﬁ dl;‘b e %gkﬁ,rgglon.lijxer% %hor¥ﬁh

Imgnesimdant is & SFR% iggnd; sueh Ao The?SsHigsglped herein. “in-a further
eheimpht; 4ithe {yertignathg firther ymgrnestimiianhis 2931 9 deggdbed herein.
I yehpdurthemsimepdimest ¢fithminyeritop] the sllusiit contaips Q$21 and3yMPL. In
o agkect df thisomaphosrbrtpe diligpk & @ eiIMALYatenmbnalhionmyntaiming QS21
ab3BMREd (hyndther aaped ohihill @hlyslirserof thd Biieakis raagotugidn bf Ipdsomes
cht&leRP QS0WaRd Bpvmt. strain of gram negative bacteria

retains the adjuvant properties of LPS while

dennnstratin% a toxicity which is reduced by a factor
Thg, MeRIOn ik AOY RS g S5EDHB LEFRY 1Y 0B fHEIeNER K the foling, non-
lirpitipg @MRFs) (Johnson et al. 1987 Rev. Infect. Dis. 9

Suppl : S512-S516). LPS is typically refluxed in m neral

acid solutions of noderate strength (e.g. 0.1 MHC)

for a period of approximately 30 mi nutes. This process

results in dephosphorylation at the 1 position, and

decar bohydration at the 6' position, yielding MPL

3- O deacyl at ed nmonophosphoryl lipid A (3D-MPL), which

may be obtained by mld al kaline hydrolysis of MPL

has a further reduced toxicity while again maintaining

adjuvanticity, see US4,9 12,094 (Ri bi

I mmunochem cal s). Al kaline hydrolysis is typically

performed in organic solvent, such as a m xture of

chl or of or nf met hanol , by saturation with an aqueous

solution of weak base, such as 0.5 M sodi um carbonat e

at pH 10.5. Further information on the preparation of

3D-MPL is available in, for exanple, US4.91 2,094 and

W02/ 078637 (Cori xa Corporation). Some nol ecul es which

are not TLR |igands have been shown to have adj uvant

activity. Quillaja saponins are a m xture of

triterpene glycosides extracted fromthe bark of the

treeQuillaja saponaria. Crude saponins have been

extensively enployed as veterinary adjuvants. Qil-A

Is a partially purified aqueous extract of the

Quillaja saponin material. Q21 is a Hplc purified non

toxic fraction of Quil A and its nethod of its

production is
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di scl osed (as QA21)
aspect of the invention,
WG 2908/021331 nrrunost i mul ant .

i nvent i

i mmunosti nmul ant .
| i gands,

Ekarggesls .
further

S

descri bed hereln

on,

saponi

i mmunost i nul ant
des rjbe

rywﬁe

ns,

TLR7 |i gands,
I n one enbodi nent of the invention,
is a TLR4 ligand such as

Stalin aPaonitisbset hd Ee st PR S

In yet a further enbodi nment of t he

in US patent No. 5,057, 540.
the diluent contains one
I n anot her aspect ofPQTAEP2008/056305
the diluent contains nore than one further
Such i mmunosti nul ants may be TLR4

TLR8 |igands or TLR9

I n one

t he

t. of
tlggn

Thersetiyeh osed wineCBC RS0 S ¢ @his antigen@S&ovanrial figbe Meiagrdrmatically,
inQMicrehe 86dtioR shdvithg TRITROUMAR Rdpredeh® 1Kl PoIEIRY arit|§en'?l FhePdval

s aér’%)o %‘ﬁh e xSﬁ’Hé

er aspec

i b r%gr%‘s

enbo

S‘r\t%é”gpgﬁ?s?on

i rent

gl

og flefinphngiside; posonmes cont ai ni ng Q821 and 3D-NPL The
now be described further by way of
Thehmtigeneas podutet Wit 4 Hisitagas $homhiimSt ¢argyisiae and then made to a

I isiff RS of TriE [ %H@'%}’hﬁkﬁﬁﬁéen@o @),

i nvent i

SHeaRPAteS Emﬁg
Co |gonucFeot|

TOPEGRE Tt

used wa

on will

coneeratiep ot 88t s

miflds9R TodfASem

evl| Sl ae

f%‘&ﬂggynmtwamqaetga

B&Qﬁ

s shown in f

MEEr IR

e and CPC P501S as antigen The antigen

P501S This anti
Ut SPau s Bh o AR

i g &

ll‘He HIQ tall |s shown
ent

final

rSHAMPB 18} veastthejeaddednislioves bYsTm?@s8%(ﬁ5%) to
retahle a fiedltcohaemttatiindd Or28pr Bee mixtirb eva€RGghetiatynstipad farérsinutes at
rodfRfteberatirs. ERCIP503S WaWadaarddfe Hidilre Wi mehghkitRily Sthed for 4

(359@ was added to water for

fi nal

added, f:f%;la! OV\BC'&:% cOMERE; 8D

concentration of 6.3%

Su

crose

i njection tO reach a

Tris

H8 8

was then

?eedAV‘(D;BCIJq oﬂgd_lbtsSEQQDaﬁo E%mh rpa§ded and the

i
EYu?t’fr fgg‘?%rf%mngt% ﬁhﬂt é]_ffmgfrag%a to give the final

08idipT waRanalysed 2e fllpws's | naI bul k,

A/ k i el
Cakesi nufes at ro@ffﬂft enper at ur
No: 4 was then |addsdtifuémd t he resultlr
magnetical |y stw,rhr esAor ylb Im nut es 4 ul
tenperature to the #lnal bul k. T
S cllldl ed—4as UI rows: Smi ot pUbI o was
CPET | ed] 1Tt a 9108 vial , m‘é?ﬁ'\k’é@ h.rglk S he
P5Q]nphi Lsatio {"\I{"| e_as._shown_in_fi mlrp 2 _C
Cmaara01§25s@tidﬁmm@s carri pd ©pd by B8%pg i NEOfagt i on
Tnd di apeh@l  memsdmenent at s 1 weeko nd weledsmm3
T [880-8 Waekeo 3700 onJage by foide
s Ul l ntent
S%ﬁbgr aé& 2d a%Qﬁ’e sane tj neplichares 1ﬁé eq(;t/‘Ure
S&ysing thernogriavinetry (TG | Karl Fi qrher (KE). As
pitan be| 8den Hhgl7o4v/- e cakes| pher e st ablie for| Up+t 0.1t wo
weeks. | 0.1 0.1

0.5ml of a composition was filled into a glass vial, which was put through the lyophilisation
cycle as shown in figure 2.
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Freeze-dried cake KF: Karl Fischer nethod TG
Ther nogravi netry nethod nd: not done OK: neither

wWgs/egai3d on nor degradation Specs: 3% PCT/EP2008/056305

(Thernogravimetry) The humdity in a final container
stored at 370C (to accelerate stability anal ysis)
increases during tine. After 1 nonth at 37C, cakes

CaROERYractdrisatiort KL adife 6@ b"yeﬁsruélqh tidaddiSmeter measurement at
?ggtﬁfe{aﬁ?\% ells % vbe%% ea%%ewge u%1 (%yoH ﬁ'u{ eu\ﬁ?lg Qs {r{%hcomposmon

|

(SE g 2 RS, ECOBIoGh 9EF STeALIP e PRE pepoints and
tesrspiere s isnariheralograyinein T G} i Kart Eiselzes (KD, AStean delkesen below,
thaetaked heB stadroBsip ouvedeekst her with water for

injection, or with the follow ng carrier |iquids:

Adj Brvantdrigekem A (a | i posomal adj uvant prepared as

set out in WOR005/1 12991), Adjuvant system E (an oil

I N wedtailitg MUl SiyRDalddpsty aNtCaRE QRAHeBst |aS Setmeibiurd dbntent
V‘(EOOﬁ(m]., 12991) or adj uvant S em B (an CC%,MHQQ)/\)Q@E@

enotsTon de Uvdart prepar 0 as - Sset I
1299%)—Ne—pfotein—aggregati-on—or gradution was—seen
wilth wafer fpr i nj¥etion] a Sl syst e?¥ o 0.8%

adj uvant system F. Sone aggregation [and. sdragmatdat i(Irflonth at 4°C)
was seen with adjuvant system A It |was geycl uded that

t HT $ i8S aPee| [0 [hp decrease of the pH helggw the

t he
T Ea LT P g O PR oA O e T

C L;CIILI at1

pr n@mWﬁﬁK 3)?1@ oRelpetienat i on fest 1.

O ATV OUT TTTS

en lseen N8 t h a?J uvéﬂf/o
sy|s4 ereld37°LCt | wAstratiso+f ound 8t7hiat.5t he predlenhce of CpG3%
in the I yo cpke (i.e. coilyophili sat|i qresliradret i lgenand

CpG ot rwé“c &atiflsd helped prevent aggregation of the
ant i reconsti t}‘f’éed W th adjuvant system A A

conp%nréqgﬂn%q‘ra\f"get@h@? tion of Iyo cakes with and

hstifolg9Beusi ng adj uvant system A showed that there
vvas Plkhedbel aagpgeiipmnoodegradidtioni ng col yophi l i sati on
( dat speret3%s (hemogkaemetipact of the exci pients of the
size of the |iposones in adjuvant system A was al so

Tf‘?’é Hﬂ\lnggl %%rmal éon r s{?)y&dat?t}aé gg ggée?erg\ﬁsﬁte!%ﬂ )}jénéx yg(sgm?r%ases

dlgﬁrl‘gtt'éﬁﬁ AT Z)rﬁ‘%)”ghﬂ :1‘7 go%‘ﬁ§§°'ﬁ Biny3 0( 4P @F%Iareo‘iejtra"ted In this
expdfimeatnthegpereass i hafiddly is dieotesthi tfaat ithat hygroscapicopavalike absorbs
watentrainnthé Gtoppérs g eRepldcmi@, thd rstoppams dvithween typés ef efopp&swan help

preddht HNelH&RNt hat the conponents of the |yo-cake do
not affect the adjuvant system (figure 4) Fi naIIy t he

antl enicity of the fornmul ati on vvas st udi ed, and

TS B e (R0 PR ARCIET RIS O INSFat (o5 g folowing
cariigry kgeddst ulAsiuvent exdtere 4 | BNiPosopaloddidyand rorepdied easwagt out in
WiRR005/1 f299¢)) dejubaritwestameE [dnauili idl waear usilstonl 3dpuvant prepared as set
odft @f Wid2abs 01290k ) £ RaRkPsterat Ainfitin &BeYBhuisibRabRTAH: @repared
aset out in W0O2005/112991).

No protein aggregation or degradation was seen with water for injection, adjuvant system
E or adjuvant system F. Some aggregation and degradation was seen with adjuvant
system A. [t was concluded that this was due to the decrease of the pH below the
isoelectric point of CPC-P501S. An increase in the concentration of the Tris excipient to
50mM solved the problem and no aggregation was then seen with adjuvant system A. It
was also found that the presence of CpG in the lyo cake (i.e. co-lyophilisation of antigen
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can concl ude that the inmunogenicity of the antigen is

unaf fected by co-lyophilisation wth CoG Exanple 2 :
WOR0e¥ 13 yi ng of a CpG ol i gonucl eotide and MR§S/BP2888/056305

antigen The antigen used was a portion of the protein

D protein linked to MAGE-3, which in turn was |inked

to a Hs tail for ease of purification PD Mage3-Hi s

ahs epCHbIguneidtidSERIJed Vet 3Ygreddien i ttief drtide®Whkn reconstituted

wﬂﬂtahjg%t erﬁrﬁ\ow&ﬁrqua%émo@eéﬂ'émhﬁﬁ df rl/o%aké‘sw\nih ithout CpG

iy fadimgff?‘ %ﬁ@bwnﬁiﬁﬁzﬁ%ﬁﬁﬁg SR 2ahothudioesipe o
PGP dERiR POIFNOWR) v (theoreitical) pH7.5. To prepare
the final bulk, sucrose (30% was added to water for

Thajreedct ointhe @xgpveets af thensite cfathe dipdsioates dnadjfivadit $¥em A was also
staield Par. i2 iz 36brd e tnd ks HDERdY idd/in Bize WatvekbR BPosRfE8 dound in
atv%I 91’ é’ %lféy tn E%%Pég{}& ﬁ%éf)f%é %n@fﬂ aBMOtf@ t Lsyl;gt@m A after

I acc%ﬁﬂlga (o) g%p Cgll'\tglglngcﬁjf %ert pgﬁ \TSS gn I Wg?n erefore we can

costidle At die wmpeneds eiYe Ivoarknge netradedtdedemivvapheystre@gure 4)
found in the antigen buffer. This m xture was

Fimagnetd aigkiyicist dfrthe ebrinolatidreivae etadiad aavdl il vasrFdunti @isat ad terms of

yrPREPrbRERESAEAE ﬁntraE’e,ﬁ?uMPgﬁémh& AFNRSpradeteh, (tﬂé‘é%ﬁ%a difference

b(?tglgeﬁ Q%q W{J )%llé[xse a Y%Sfo oh'of %bb Hbr(aﬁg ngi ﬁ‘?erefore we
ccanclide eh i "aa*ae@o et aﬁégﬁ R RSP up opilsation wi

ChREgnetically stirred for 15 minutes (+Z- 5 mnutes) at
roomtenperature to give the final bul k. The pH was

, Eaﬂhpﬁtzeckrb&et&ﬂm@ ot 4-CHG dligdriueiddadtlaRd MRife P aslaritifenor

0.03M or 0.3M The conp05|t| on was anal ysed as

| on
T a@gewzﬁd’r’ Vs eorthd OO @e@'ﬁ@ MaBEihiin
wag/tinked nolie trihforpRAerad PBr'f'CEFFFé‘ it £3-bifs é&%F'pW@rﬁ SEQHE NO:
13)r eeze-dryi ng cycl e on cake conposition was anal ysed
after between 7 to 9 days of cake storage at 37C .
TR @ifias PEIR bn@%ﬂ wa prétiiabd Withth hist t}dg IntE.GBMaMEthe R Biadé Rad

cREnERERST £ ﬁﬁ PAlePONARPOIPRDR Hﬂoﬂz% A 9%
TR Lo A DRSS or Bt weoty 7 0 9
days at 37C stays below the specification of 3% There

Towrspare tew iMalibuliprsucnese (88 %) ivaasetided tootdtavinmigedivotagiee & dnal
cdREMRRIBN 6f 3.05%. NaMPA2HBBRGHPON QHgah@amww 53 then added

%‘Fa'l bét 9&10@41 |oh°‘gf S Ak |ﬁtto d din the
gﬁ Sy B f%f@;% .

aithobs Bifer E pe Al 9 e Blso e B A e Gushn §5%.

taking into account the Tween found in the antigen buffer. This mixture was magnetlcally
stirred for between 5 and 15 minutes at room temperature. PD-Mage3-His was added
(750pg/mi) and the mixture was magnetically stirred for 5 - 15 minutes at room
temperature. A CpG oligo of Seq ID No:4 was then added, and the resulting mixture
magnetically stirred for 15 minutes (+/- 5 minutes) at room temperature to give the final
bulk. The pH was adjusted to pH7.5 +/- 0.1 with NaOH 0.05M or 0.5M, or HCI 0.03M or
0.3M.

The composition was analysed as follows:
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confirmng that the antigen can be co-Ilyophilised wth
CpG without affecting its ability to be reconstituted.
wab@samtiBgeni city of the fornulati on was st udi BAT/EP1008/056305

was found that,

system A,
tinme,

24 hours.

It

to the acidic pH (6. 2+/-

reconstitution.

followi ng reconstitution in Adjuvant
there was a decrease in antigenicity wth
after

is thought that this is due

0.1) found foll ow ng
This was confirmed when it was found

No. tthat the amtedpewi city fal| coul Befdrdrectedviensed by Per HD (after reconstit.
iincr easi ng, the pH Hopevel Lhere was, stil] sone V“’)‘;‘C’e‘;ﬁfm";ﬁ;;zf“‘)
qé€fease i n“&hTGeni c| vy bVer tipgFTherefore th%. . (in 0 5ml)

1 (NSO TN Po eS| €0 [ 050588 || 378 UECT EasSE eb@dm | 300 pe
gn effect pnkaHresimev|vo potency|test. Difutions of
3/ 10, 1/10| &my'Me@BFPh| of A hunman| dose werge given to
groups of rri?:oezb/"H";Iﬁﬁ‘e"rri ce ppr group as shown in Higure

7 I Mepg werebtedat—pay R8I T @FRs 241 ar e thgo pgmi | 500 ps
tlimes foll pwi ng reconpgtitutuga of the cakie with

3 gdjsaclmrvbe System A As| can| bgieen if7Skegure 7, |t &% w/v | 12.6mg
was_no effbct on potehcy. E\(‘ﬁrotpl_e_s_:__L-uplar‘.L of! CpG on

* ant I'G&%so| ubility foll b n&l,s ecbnstitutipn. 1.| WY

s 4 properm prigimatty fopng GgvDel OVEer eXpressSed T M 4mm

6 paedmairic| Ki dney canger, | WTnis| Tunor. oGandi dat e

7 antig#n uskd in the pleseht casel uses nealr F-§0tihle full

| ength protein as antigen. The WI'1-Al0 protein is a

' - ' pyr=s ' 4hGOol i
0T A AL 03 ISR S
yorBSRHAR P 200 WA A FGUEPds number 2 - 281 of the WL
sequence. After |yophilisation alone, this antigen
Theylapaphtafsexgipieatorand tfiaeze-dving gyflev ant cakat epmpositien was
andlysedtaftar beblveen 7ito Sodays of Eakebstorage &) 37U ch i s cl ose

to the pH of adjuv S em A J)..and the presence
of sodiumchlori de%ﬂ%asgyié'bd;gﬁ@‘é\egﬁ%éﬁfyA. Two

| Cakefaspeat)| at | Neeollase (P - A10| Mevretsactionn{E7d A7) The

Residuabonst i { ut ed dose cont p9-e(TA88HE) i of WI1-A 10

humidity | gen 1 100 sucrose 10O Tris—and0-2% Fween—80;

It c&l Y& sedn tHahdse S4kes g/ mdt t BRY Rofl&rse Ft d8RSanded® not change

throl ¢ 9Qa}d dik@sk Wadilkyo00n of adjuvant system A The
resulting liquid was centrifuged and a Western bl ot

ResRIQAl BhAREyOSf thRs Qb efdt Hefwiaad7 | b aliddyd NEB7°¢ hRays below the

specitiPRbARF39 (SN) and the pellet (P). The results are
shown in Figure 8. As can be seen in Figure 8, in the

Thepe essnoe evbdlufipG,intthe diarnetsrifollgwiof) dstomgenfor detwaén &rto 9 days
at 37égonstitution is inproved as evidenced by the |ack of

' [ iRl Late. pel necinj .
el ok [RGB R SRR g pepaes

as sel,oMiin MYQEPSLHIZS8E) tNe Rrafipie Pagteqation e degradalio wagiseen, thereby
confroringathat Dp@nNtigen eari ise ealydphitised with CpGrwithiout affestingits ability to be
recometptesll t i vel y charged antigen, the co-Ilyophilisation

Theoéznti%&if‘yrﬂ? Y fFmbufAfios YakRtddidd) ©Plvak RsurithhY fdlloRihg reconstitution
. rec stltut)\on. . IVE . L .
in Adjuvant system A, there was a decrease in antigenicity with time, after 24 hours. It is

thought that this is due to the acidic pH (6.2+/- 0.1) found following reconstitution. This
was confirmed when it was found that the antigenicity fall could be decreased by
increasing the pH. However there was still some decrease in antigenicity over time.
Therefore the formulations were tested to see if this decrease had an effect on the in-vivo
potency test. Dilutions of 3/10, 1/10 and 1/30"™ of a human dose were given to groups of
mice, 10 mice per group as shown in Figure 7. Mice were bled at day 28.
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Two formul ati ons of PRAME were prepared. The
reconstituted dose contained 1000ng/ M of PRAME

Wos/tem33 3. 15% sucrose, 5nmM Borate, 150nM SodrGHAEP2008/056305

Chloride, plus or minus 840 ng/mM CpG Both

formul ati ons were reconstituted with 500m of adjuvant
system A, The resulting liquid was centrifuged and a
Western bl ot perforned on the non-centrifuged liquid

6N Emtm SURRS ARl SNecBRE oPRLlcEks R acillift system 4.

resu[ts ar.e_sho | | , re
ARG %ﬁ?‘?ﬁ'?ﬁ@@&em%réwé BRPIEE BRPOSRY P = pellet As

can be seen in Figure 9, in the presence of CpG the
Exainplei3: | impacof oft GG antantigen sdlubilityr foll owinigi recanstitutian.
11 MproATaGs aprotiin S@fiey fduyid tdiss bredkpRdss@ninipgediatri kidhéy cancer,
VRIFECT Rhdratrfe BEAdidRle aftigBh LB iAtiRb BNt 8RR (GBI IREMI length
prlo?eix% Qse arﬁ%letl\.e?heo\flvﬁ-%ilor %\tglﬂsl'st%a(&ﬁd&% rgc\éﬁ"%makt{ usel& o&in

Conpositon where the 1Yo caké did Hot ~contar n Efp
e’ﬁ‘iggeﬁﬁ - fofl fRisistiog afef?ﬂ:%“?rﬁ%'f‘?at?%‘af PrRAVgRS(Iggersequence) and
aminaEsisic uyeen2 ¢ B&T gidble WHtlisgavence hAfterdyappitipation iatoaei this antigen
petip&eifireqonstitetsd iMtle agjovand sysitdny Aafue ttdits iaod!éapinpaint (5.85 to 7.5)
whiRE @Gddettdl tHeH SEQuLENtNterh ATEG) Al§hdGesthbe 6 Kedibhblide in
aéﬁgn@%@ TCT CCC AGC GIG CGC CAT SEQ I D NO 3 ACC

@ C GCC GGI' GAC GGC ACC ACG SEQ ID NGO 4 TCG

TCG TTT TGI CGT TIT GIC GIT SEQ ID NO. 5 TCC ATG, ACG
Ty formrelionps’ B 1St wese RegparedyitUR ESTRRANUtESHEQRRASTIAined
40091nvIocCBAA - AEQLANUTENY Y G/o\SRORKEATTIMM Drisl. FGAGSERKIAMEeen 80, plus or
mIDUEgHDMYVAT CHACVPTDPNP QEVVLGNVTE YFNMAKNNW 100

DQVHEDI | SL WDQSLKPCVK LTPLCVTLDC DDVNTTNSTT TTSNGMGEI

R T e

sygeRIant SN anrRdNEVBINT)-KiMe eeyiREs StovnVAFISeERPNN

NTRKA H GP GRAFYAARKI | GDI RQAHCN LSRAQWNNTL 350
AKQMbdddntih FGNEHE, NP SSEXRIRIECYR, tHoFsMIUGHHY - th¥ Gafiddd 4yt
reAOR iSRG e FENRTde e &b Ik S ok M EY faRRitate pellet.
Pvl L@eﬁ J ng ﬂg%&w 5 Rf ed composition
where the lyo cake did not contain CpG. This is evidence that; in the case of a non-
positively charged antigen, the co-lyophilisation of CpG improves the solubility of the
antigen on reconstitution.

2. PRAME

Two formulations of PRAME were prepared. The reconstituted dose contained 1000ug/mi
of PRAME antigen, 3.15% sucrose, 5mM Borate, 150nM Sodium Chloride, plus or minus
840 pg/ml CpG. Both formulations were reconstituted with 500pi of adjuvant system A.
The resuiting liquid was centrifuged and a Western blot performed on the non-centrifuged
liquid (NC), the supernatant (SN) and the pellet (P). The results are shown in Figure 9,
where NC = non-centrifuged, SN = supernatant and P = pellet

As can be seen in Figure 9, in the presence of CpG, the solubility of the antigen after
reconstitution is improved as evidenced by the lack of antigen in the precipitate pellet.
Precipitated antigen can be seen in the pellet of the reconstituted lyophilised composition
where the lyo cake did not contain CpG. This is further evidence that, in the case of a non-
positively charged antigen, the co-lyophilisation of CpG improves the solubility of the
antigen on reconstitution.
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SEQID NO 7 1 MRVMEI QRNC QHLLRWG M LGM | | CSTA
DNLW/TVYYG VPWARDAETT 51 LFCASDAKAY & STEKHNVWAT

WO-RGY/PRDBNP QEl PLDNVTE EFNMAKNNW 101 DQVHED! |FSIT/EP2008/056305

VWDQSLKPCVQ LTPLCVTLNC SNARVNATFN STEDREGWKN 151

CSFNMITELR DKKQQVYSLF YRLDI EKI NS SNNNSEYRLV NCNTSAI TQA

201 CPKVTFEPI P | HYCAPAGFA | LKCNDTEFN GTGPCKNVST
VQCTHGE KPV 251 VSTQLLLNGS LAEREVRI RS ENI ANNAKNI

| VQFASPVKI

NCI RPNNNTR 301 KSYRI GPGQT FYATDI VGDI

RQAHCNVSRT DWANTLRLVA NQLRKYFSNK 351 Tl | FTNSSGG
DLElI TTHSFN CGGEFFYCNT SGLENSTWT NNMQESNDTS 401

NGTI

TLPCRI

KQ | RMAQRV GQAMYAPPI E GVI RCESNI T GLI LTRDGGN

sHG IDNNSANETFRP GGGDI RDNVIR SEL YKYKWK | EPLGVAPTR
TAKRRYVEREK CS0PG RAVEF GAVFL GFLGAAGSTM GAASI TLTVQ
VQ QUSNLLRAI E 551 AQQQLLKLTV WG KQLQARV

“CAVERVL DG, QLLGLYECS

G KLI CTTNVPW 601 NSSWENKSYD

DI VONMTWLQ WDKET SNYTD |1 YSLI EESQ NQQEKNEQDL 651
stALDKWABLW NWEDI SKW.W YI RS SEQ I D NO |
AGEEDRWEK| RCLRRGERKKYK GeKHICVWASRE LERFAVNPGL 5 1

LETSEGCRQ LCGALQPSLQT GSEELRSLYN TVATLYCVHQ RI El KDTKEA

CRRPON SR S35 FNARIE

1 MGARASVLSG

DTGHSNQV XQ NYPI VONI QG
EKAFSPEVI P MFSALSEGAT

sRRENBEVENT  VGGHQAAMOM 201 LKETI NEEAA EVWDRVHPVHA
TCPRAPEAVRECPRGSPIAGI T STLQEQ GAM 251 TNNPPI PVGE
| YKRW I LGL NKI VRMYSPT SI LDI RQGPK EPFRDYVDRF 301
SE@KTEFNQE S

VHNVEPOGIKGY

VP VASSPLERK

SRS el

AWYNDRREKDIor | AEI QKQGEQG 701 QMYQ YQEP FKNLKTGKYA

G

KNVWITET

LLV

NPDC KTI LKALGPA ATLEEMMTAC

FAI]

E‘%@%ﬁ&% RGeS

Eﬂb@éﬁ&h T BFR'BE& NKETA451:, BFVEVY
Rﬁfﬁ\ﬁi@\‘l@%\ﬁc BESVPE DEPER cKYAl AEA1 IRS]IJNBS @ﬂ.DGNNEfﬁRG RYQ

RVRGAHTNDV KQLTEAV(XI
SETYWETWWEY

201
251
301
351
401
451
501
551
601
651

CPKVTFEPIP
VSTQLLLNGS
KSYRIGPGQT
TITIFTNSSGG
NGTITLPCRI
NNSANETFRP
RAVGIGAVFL
AQOQLLKLTV
NSSWSNKSYD
LALDKWANLW

DKKQQVYSLF
IHYCAPAGFA
LAEREVRIRS
FYATDIVGDI
DLEITTHSFN
KOQIIRMWQRV
GGGDIRDNWR
GFLGAAGSTM
WGTKQLQARV
DIWONMTWLQ
NWEDISKWLW

Q6 PrdR ALK

POGVIKGY SPALFOESMEEKY 1 ERPFRKON IPEF MY YD
@?}@REHME}EEW NTPBKR

TEgke i

Ko

551

P PPLKMGYELH

e

5

TTESI VIWEK 751 TPKFKLPI (K
TW PEV\E FVI\ITPPLVKL WYQLEKEPI V 801

YRLDIEKINS
ILKCNDTEFN
ENIANNAKNI
ROQAHCNVSRT
CGGEFFYCNT
GQAMYAPPIE
SELYKYKVVK
GAASITLTVQ
LAVERYLRDQ
WDKEISNYTD
YIRS

SNNNSEYRLV
GTGPCKNVST
IVQFASPVKI
DWNNTLRLVA
SGLENSTWTT
GVIRCESNIT
IEPLGVAPTR
ARQLLSGIVQ
QLLGIWGCSG
IIYSLIEESQ

i L

B

NCNTSAITQA
VQCTHGIKPV
NCIRPNNNTR
NQLRKYFSNK
NNMQESNDTS
GLILTRDGGN
AKRRVVEREK
QOSNLLRAIE
KLICTTNVPW
NQQEKNEQDL

SEQ ID NO:8

1
51
101
151
201
251
301
351
401

MGARASVLSG
LETSEGCRQI
LDKIEEEQNK
TLNAWVKVVE
LKETINEEAA
TNNPPIPVGE
YKTLRAEQAS
QGVGGPGHKA
EICTEMEKEG

GELDRWEKIR
LGQLOPSLQT
SKKKAQQAAA
EKAFSPEVIP
EWDRVHPVHA
IYKRWITILGL
QEVKNWMTET
RVLMGPISPI

KISKIGPENP

LRPGGKKKYK
GSEELRSLYN
DTGHSNQVSQ
MESALSEGAT
GPIAPGQOMRE
NKIVRMYSPT
LLVONANPDC
ETVPVKLKPG
YNTPVFAIKK

29

LKHIVWASRE
TVATLYCVHQ
NYPIVQNIQG
PODLNTMLNT
PRGSDIAGTT
SILDIRQGPK
KTILKALGPA
MDGPKVKQWP
KDSTKWRKLV

LERFAVNPGL
RIEIKDTKEA
QMVHQATISPR
VGGHQAAMOM
STLQEQIGWM
EPFRDYVDRE
ATLEEMMTAC
LTEEKIKALV
DFRELNKRTQ
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901 VPAHKG GGN EQVDKLVSAG | RKVLMVGFP VTPQVPLRPM

TYKAAVDLSH 951 FLKEKGGLEG LI HSQRRQDI LDLW YHTQG
WOYPPERINGTP GPGVRYPLTF 1001 GWCYKLVPVE PDKVEEANKRTEP2008/056305

ENTSLLHPVS LHGVDDPERE VLEWRFDSRL 1051 AFHHVARELH

PEYFKNC SEQ ID NO. 9

at ggt t at cgt gcagaacat ccaggggcaaat ggt acat caggccat at cacct
azgsaacqwg‘g;g@@ GARGJEEKKS VIVLDVGDAY FSVPLDEDFR KYTAFTIPSI

t%?éa Iég%ai‘ ‘é é?éggctsf%@é\?% 5&%@3@%{ deceatifitttcag

Cég%t ROHLLRWGLT T
TVN DIQKLVGKLN WASQIYPGIK VROQLCKLLRG

065G aCﬁ@ IE@%§%§ al0ckeaaeAcaghd9899gacat gGargeagecat
goaaalgt 28R gaEAGCKYA RMRGAHTNDY KQLTEAVOKI TTESIVIWGK

atsaaa@gwggaagw:trgmgam gogat agagtavat ceagtgcaagcagggcct

&'ty Bygek ayak acKka GYVTNRGRQK VVTLTDTTNQ KTELQATYLA

t 9%39 @%ﬁgggé@ggggg%g % VLEVGFP g?ﬁ%@p Pécw%kg%%ggaacaaa
QUSRI IR Aot oo ermanap ceuRyete

i@@aﬂF@Q&@@g@@EgﬁI@t

agccct accagcat t ct ggacat aagacaaggaccaaaagaaccttttagagac

Sg@at th@géccggttct at a .
3a(§lag;c§gtt§§§% g%‘?@ g cgggggg{ggaggzé?ﬁéétcazgﬁﬁagcigag&ﬁécggg

a a aacaca acatctcaagcagcca caaat taaaagagacc
T S R R R T Y R L s BT TS et

gagadadagadPasgrPeatgtaggaactactag tacccttcaggaacaaatagga tgga tgacaaataa
t@aggga:g1:%g%a@:ﬁ@gWa&mg@aaawgtidgtagtaaataaaatagtaagaatgtat
ag[qgatﬁcg?%@@@ggagqtagmpmapg ag:p '{,ttagagactatgtagaccggttctata

agag atgce
gaacg g&:aa%% at?qgaaaggwggggggggc ca?ﬁ%ﬁgﬂﬁgﬁggzgéatgt
ca E da ga ttttg@{g ccccatt ccctatt actgtgt
% 93%&%@5%@@3@? gé%g at g Hdaaaatficanaadiida;. .
a&@@t%@@@&@%@%@ gaaaaggaagggaaaatttcaaaaattgggcctgaaaatccatacaat
aactecagtat-tigeepi-aasgaaapaagac agiz-geiaasiggagaasatyagi-aaata
agﬁg@@qq;§§gﬁggggjgggﬁ§ggpcaattaggaataccacatcccgcagggttaaaaaagaaaaaatcagt

@@aaéfaawéﬂw AT E AT At ATCAC AT EE S ATTGE=
gatas 9 tycasyg

t@é% cacca gattagatatc gtacaatgtgcttccacagggatggaaag
gatcacc TCCa cat acaaaa tct tttta aaca aatccagac tagt
caacagt Q%cgggagi E datocafattiricant et agatgnagatts o2,
g&Regaaal ok asigealy ggggacttaccacaccagacaaaaaacatcagaaagaacctccattcc
t @@ eatsag clzagi-at aaac aal-gagacaceagggat dragaitat cagtacaad ggocty
gqpﬁg‘g@aewggma gmaggtggggaaattgaattgggcaagtcagatttacccagggattaaagta

attaée é%&céf‘ta@é‘é%aé‘ %\3% an%%ﬁa“a%taé‘fatcég‘ét%ééﬁaﬁﬁéaa@éagagc

gé%ltaqg étgggiaggftct aaagaaccagtacatggagtgtatfatgacccatcadaagactt

aata cagaaatac caaggccaat gacatatcaaatttatcaaga ccatttaaaaatctyg
-Latglat caat acat agataatt 3

Jo% Ot aggat £L9aCLL a03aal.30009¢8 a4
aBdCMd RgaataanAadt AGadGtggggaaagactectaaatttaaactgeccatacaaaaggaaacaty
g@agcitgagaeaacat ottgtdagaggicggggacictacoacact agac aaaaaacatttta
gt@a@@:&a@%g@qa@@mq}ag@aagaacccatagtaggagcagaaaccttctatgtagatggggcagcta

%\‘éa&éf ‘fftaﬁt? @f%?@éf%@??%ﬁé%\%ﬁ@ﬁé%?ﬁaéé%ggéﬁ‘i%ﬁﬁgt Q%Ctga
catc @é? g g caagcaatttatctagctttgcagdattcgggattagaa acata
gta aatcattcaa cacaaccagatcaaagtgaatcaga tta tcaatc
-dactat caat gacal acagaagiiaot daguaaatdgaattabgcandtcadalsagg
aaﬁ&@&%@@ﬁggﬁiaﬁaﬂ@gt:@agtgctggaatcaggaaagtgctagctatﬁggtggcaagtggtcaaaa

agag@@ﬁa@ﬁt@b«@ﬁg@a@@ke@ﬁafa@@ﬁgg@aﬁﬁﬂﬁaﬁﬁﬁ%@ae agageiaataceaygag

ta,gaa&g,cﬁg,ip;ajg@ g;‘t@gpqac ttttaaaagaaaaggggggactggaagggctaa tcactcccaac
ga‘é'ﬁg?c‘é‘éé’ata‘tcéﬁfca@c‘f { gatctaccacacacaaggctacttececrgattggcagaactacacacc
agRge G SHAG et %&%‘59&‘@%8&%@&%@@&%&9&&8&%gég“c%‘a%‘cbég%‘tkg'ggta
ga@:gﬁﬂ@g traﬁﬁg%a@ﬁ}aﬁﬁag:cagcttgttacaccctgtgagcctgcatggaatggatgaccctgaga
gagaaac aggagemkad e aagaai@agaeqt gececacaeiqaatHatgirgamacamgta
cttctm@mg]qmtlgmaa;cgagagcgtcagtattaagcgggggagaattagatcgatgggaaaaa
ataaattaaTracayaange atagt dat atadgygaadgact et tamatdraaaot goaac
gaéEcﬁcg@%aé@:ﬁg%%gf‘rgfgaaacatcagaaggctgtagacaaatactgggacagctacaaccatc
ggaaacat ggt ggacagagt at t ggca%gccacct ggattcctgagt gggagtt
tgttaatacccctccttta

gt gaaatt at ggt accagtt agagaaagaacccat agt aggagcagaaaccttc

t at gt agat ggggcagct a
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acagggagact aaat t aggaaaagcaggat at gt t act aat agaggaagacaaa
aagtt gt caccct aact ga

WHeeaBat cagaagact gagtt acaagcaattt at ct agct t tREJAERPAQY 156305

gggat t agaagt aaacat a
gt aacagact cacaat at gcat t aggaat catt caagcacaaccagat caaagt
gaat cagagtt agt caatc

caﬁ&@maa@ﬁgea@tgﬁmamaa@gamgmgéﬁmaéﬁ@g@mtg%gwtaveea@aagg
a

dagaaaaaagcac

aE%ﬁ?ﬁ%%ﬁié ctttagacaagatagaggaagagcaaaacaaa
“dadfgaacaa ?%azggﬁﬁgf?qaéﬁ%caaa?”gccatgé”gaaaﬁf“’ctﬁﬁ@aaaagt gcta
stggqba@oghgt ggcaagt ggt caaaa agtagtgtggttg

Mgeiof groiaohgl maggyerRageriGegacgagokgagecageagcagat gggg

ODIGYYENTV CEHPBANOMS KEXJAEEAAEWDRVHPVHAGPIAPGQMREP 100
IE%’@&‘FW GEERF QAR Bﬁ"ﬂ'{léﬁ@éﬁlﬂgm%& Cé%@t accaat gct

PFRDYVDR QASQE VONANPDCK

Ry i “”%%?ﬁ@@ﬁi@@%@%@@%ﬁ%ﬂgtzéécacct caggt

L%@ﬁk%%ﬁéﬁ%bpﬁ%% LGIPHPAGLKKKKSVITVLDVGDAY 350
Féma@ﬁ@ﬁm@t t-agatet tragesactdixkt daaggaaaaggggggact ggaa
Kggget@attvact cocaacs gaagataagat afrockitcgat ctagh ggat ct acca

TAE AT FRB UG GO PCEE Y QRAY L RO S E R A EsFEECC 500

T

G%@? ?%g ‘é{i\gwl\gﬁm K%I}ﬁ, GA?@"QN éé%lagct agt acc
%i 3g£§ é% %gﬂfé PIQRKETWETWWTEYW IPEWE
-0pa0a0g6EAat Aa0009RaRACAGERAUSE LU AGAR cCbl gagect geat

vggastggatrgascihgagargagaagbadilcaronornoses 750
Egagt ggaggirkt gaeagce gochagoat tdhc atrvpggicggc acgagagct gecat
W g\azytpaVRERMRRAEPAADGVGAASRDLEKHGAITsSNTAATNAA 850
C
R@f%%%g;%gﬁg TAgCCT a1 GequaagE o 1! sagcoaaooa
EANKGE, VLEWRFDSRLAFHHVA ELHPEYFK _ 1000
%%Q%%EQ&QQ%@Q%% ﬁ%@iﬁ@a%%‘t at agt at gg
AGA80G9GLAGRRE S rELRSLYNTVATLYCVEORTETKD 1100
T@a&b@g@@g&ba@@g@m'@@kg@tg@gaaacat cagaaggat g¢ agacaaat ac
t gggacagct acaaccat ccctt Cagacaggat Cagaagaact tagat catt at
St é&th@c@gt agcaaccctctattg t gcat caaa

55%@5@%@@ @éﬁ%@g@%ﬁ‘é%@caaaac
al%%aﬁéﬁé%%ggﬁé%]k ggGDSSIS(\I/JZg EI\;Z};;?QNAQG OMIHONLS

a3¢ 239G AE& AU LUACACRI0ALAC 3G ﬁd‘b@@@ﬁ@%@ﬁ@%ﬁgﬁ actaa

SEQ IRoNQe2: EWDRLEPVOA GPIPPGQIRE PRGSDIAGTT STPQEQLOWM

VL VO QGOMVHQA SPRTINAWKMEEK ARSPEVICPNESALSEGATP 50
NFVENFEVEIHIRANADN MEWWEWEV@FWW@FWEP 100
IQﬁ@@fgﬁp@% NEBTPEEEE YRRGET LG NKEYRWSPTS 150

| ROGPKEPERD %%ﬂ% NYNTETLE 200
-E|o b KAL %@\U&EEW %?%‘EM@F& SektEFYSVKLKPG

250 NMPGRKMICMPL kK AN GHENEKE G 5K GRENPYNIIPVFAI KK
300 KBSTHKWRKL VEFREENKRTQDRWEYQLGP E’H@IA@E KIKIKSYTML DVGDAY
350 PSYPISPEDFRETAFREPSINNETPG s AN PRl FQSSMI

igg KIELEPE IT\T/f YK%E &%@%L RWGLT

TEDRKECRED LVGKLN
900 WASQRYR M%Qg@&lEL NREl LKEPVH
550 M@Bﬁmﬁm&b@@m\w Y@MMMMGAI—WNDV
600 KCHTFEAVOKRILES) MT\BKTRKEKE P IQKEDWET WATEYWDATW PEVWE
1650

iL
9P
1151
1201
1251
1301
1351
1401

WP%WEW%P¥ NMEAETRY VDGAANRET KL GRAGYRTNRCRQK

LVSSGIRKVL
DKCQLKGEAM
AETGQETAYF
IPYNPQSQGV
IGGYSAGERI
LLWKGEGAVV
MGGKWSKGST
PSCVWLEAQE

FLDGIDKAQE
HGOVDCSPGI
LLKLAGRWPV
VASMNKELKK
IDITIATDIQT
TQDNSDIKVV
VGWPEIRERM
EEEVGFPVRP

DHERYHSNWR
WQLACTHLEG
KVVHTANGSN
IIGQVRDQAE
KELQKQITKI
PRRKAKILRD
RRAPAAAPGV
QVPLRPMTYK

31

TMASDFNLPP
KVILVAVHVA
FTSAAVKAAC
HLKTAVQMAV
QNFRVYYRDS
YGKQMAGDDC
GAVSQDLDKH
GAFDLSHFLK

IVAKEIVASC
SGYIEAEVIP
WWANTIQQEFG
FIHNFKRKGG
RDPIWKGPAK
VAGRQDEDRS
GAITSSNINN
EKGGLDGLIY



WILTDTTNQKTELQAI YLALQDSGLEVNI VTDSQYALG | QAQPDQ XE S
750 ELVNQ | EQLI KKEKVYLAWPAHKG GGNEQVDKLVSAG RK
WOJ0D8/M2MBCK 8 0 0 PCT/EP2008/056305
WBKSSWEWPTVRERVRRAEPAADGVGAASRDL EKHGAI TSSNTAATNAA 8 5
0 CAW.EAQEEEEVGFPVTPQVPLRPMIYKAAVDL SHELKEKGGLEGLI HSQ 9
o o RRQDI LDLW YHTQGYFPDWONYTPGPGVRYPL TFGWCYKLVPVEPDKVE
OSRKRQEILDL WVYHTQGYEFP DWONYTPGPG VRYPLTFGWC FKLVPMEPDE

%3/% KGERT SIEMPVSEHGVBOPEREVE EWRFESIREAFHAVAREEHPEYFK 1 0

5  sNCRROIMGARASVL SCGGEL DRVEKI RLRPGGKKKYKLKHI VWAMASRELERFAV 1
0 5 0 NPGLLETSEGCRQ LGQLQPSLQT GSEELRSLYNTVATLYC\/HQ?l E
PfloPéD 1 Hll“O‘J@lZETFKEALDP@LEEE@WN“SNK AA YR

==V

LKHLVMASRE LDRFALNPSL 5 1 LETTEGCQQ NNq_QPAVKT

GTEEI KSLFN TVATLYCVHQ RI DVKDTKEA 1 0 1 LDKI EEl Q\K
SKQKTQQAAA DTGDSSKVSQ NYPI | QNAQG QM HONLSPR 1 5 1
TLNAW/KVI E EKAFSPEVI P MFSALSEGAT PQDLNVMLNI  VGGHQAAMQM
2 0 1 LKDTI NEEAA EWDRLHPVQA GPI PPGQl RE PRGSDI AGTT
STPQEQLQWM 2 5 1 TGNPPI PVGN | YKRW | LGL NKI VRMYSPV

SI LDl KQGPK EPFRDYVDRF 3 0 1 FKALRAEQAT QDVKGWMIET
LLVQNANPDC KSI LKALGSG ATLEEMMTAC 3 5 1 QGVGGPGHKA
RVLAEAMBQA QQTNI MVORG NFRGQKRI KC FNCGKEGHLA 4 0 1
RNCRAPRKKG CWKCGKEGHQ MKDCTERQAN FLGKI WPSSK GRPGNFPQSR
4 5 1 PEPTAPPAEL FGVGEG ASL PKQEQKDREQ VPPLVSLKSL
FGNDPLSQGS 5 0 1 PI SPI ETVPV TLKPGVDGPK VKQWPLTEEK

| KALTEI CTE MEKEGKI SKI 5 5 1 GPENPYNTPI FAI KKKDSTK
WRKLVDFREL NKRTQDFWEV QLG PHPAGL 6 0 1 KKKKSVTVLD
VGDAYFSVPL DENFRKYTAF TI PSTNNETP GVRYQYNVLP 6 5 1
QGAKGSPAI F QSSMTKI LEP FRSKNPEI | | YQYMAALYVG SDLEI GQHRT
7 0 1 Kl EELRAHLL SWGFTTPDKK HQKEPPFLWM GYEL HPDKWT

VQPI MLPDKE 7 5 1 SWIVNDI QKL VGKLNWASQ  YAG KVKQLC
RLLRGAKALT DI VTLTEEAE 8 0 1 LELAENREI L KDPVHGVYYD
PSKDLVAEI Q KQGQDQOMYQ | YQEPFKNLK 8 5 1 TGKYARKRSA
HTNDVRQLAE WQKVANMESI VI WGKTPKFK LPI QKETWET 9 0 1
VWAWWDYWQATW | PEVEFVNTP PLVKLWQLE KDPI LGAETF YVDGAANRET
95 1 KLGKAGYVTD RGRQOKWSLT ETTNQKTELH Al LLALQDSG
SEVNIVIDSQ 1 0 0 1 YALG | QAQP DRSESELVNQ | | EKLI GKDK

| YLSWPAHK GI GGNEQVDK 1 0 5 1 LVSSG RKVL FLDG DKAQE
DHERYHSNWR TMASDFNLPP | VAKEI VASC 1 1 0 1 DKCQLKGEAM
HGQVDCSPG WQLACTHLEG KVI LVAVHVA SGYI EAEVI P
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115 1 AETGQETAYF LLKLAGRWPV KWHTANGSN FTSAAVKAAC
WAMNI QQEFG 1 2 0 1 | PYNPQSQGY VASMNKELKK | | GQVRDQAE

WOHRRFTANGNAY FI HNFKRKGG 12 5 1 | GGYSAGERI | DI | ATDVIFR008/056305

KELKQ TKI ONFRVYYRDS RDPI WKGPAK 1 3 0 1 LLWKGEGAW

| @DNSDI KW PRRKAKI LRD YGKQVAGDDC VAGRQDEDRS 1 3 5 1
MCGGKWBKGSI  VGAPEI RERM RRAPAAAPGY GAVSQDLDKH GAI TSSNI NN
ciafn® 1 PSCVWALLEAQE EEEVGFPVRP QVPLRPMIYK GAFDLSHFLK

T R

12 P\ﬂm@oﬁt"ﬂlj'HOW'DWEQ@de( 1) MKLKTLALSL LAAG\/LAGC
SQ-ISSWM%MM ARGAS evérBhdalililnmUbh&stimulatory
SKALAE %E&%@DVAKKFPHRH (101)

wC O e b At sed

agon‘i"@?”“oieo“ﬁ\e E‘Hﬂ?fﬁ? ?lpé'ﬁn%&‘a??jucn& PU"E'P‘QPrHYi'% ein
sai dsefuRiceagoni st is an i nmunosti nmul atory
0l5. ge b p&Hidnde .clatnedin CRIMOS td 4, WherHt Sdidl iniGuriostitliaior 2

Wher gigBn&dotiad %‘Béfé@t%ﬁ'frﬁm A& Bfo\ﬁp%r‘n&‘i’sﬁ\{;@' eotide is a

CpG cont alnin onucl e A conposition
abcord g (6. oFai T gt Bad DN inoet s ml af ory

ol i gbrfuctedtt (SséGcC&ﬁp@iT§§§QdDFN9 ‘?he, Purine, C, G
pyr i micdEae GApyaTE mcdi ¢ seyaencec BG OSE&J!M:BM on as
cl ai fedré¢d ret a2 4@ dic \@/ﬂE(SE(IIIEBI&Odl

i mm{&sﬁﬂg@tr%ymglhgpnp@@pm 8:5)S sel ect ed fromthe
TG SEQ ID
e A pSmoeRp e b dpes Bt &é% J% R
GAT '@I@'“@"@@@Y@E‘N@@@W%@@S QUP'DGNIZ}E‘?F COrrgpeats

TCG BRIy SEGaraG@lat TeESt TON@EPtISEQ | D NO 4); TCC ATG ACG
TTC ALtémpositiok hebdrlify td18 6 Whefin the mamBStImLIRRY
aCCO&@bﬁlQﬂetoﬂd@E%té?ﬁﬁ ﬁllédspﬁioq.lnﬂ{egglagec} @G‘}epe%ed'ﬁ%gk E)Qr%ted by

‘E‘ﬁﬁi |'at ory ol i gonucl eot | cont ai ns at

AEINGPat ed” CG repeats being separated at |east
b)ﬁ 3A AUBPEHoN @esording torany irplaisist 1 9P wikareip @pif @ntigenes) & nat a
6, whsitieeinchdrged antigamst i mul at ory ol i gonucl eoti de

cONt Akdrfipditioh @8&drdihyVd aHYBR LR BB WKaréif BRABSMBRI df aid

Sepaﬁrﬁ’ib&% Ip?g tLﬁn&H E?o%‘a%é%? ?éq A con‘posn tion accor di ng

tq al&]gomposnwn according % claim wheelrgm sald an gen ugscar]ét:sfgd rom r]’,ot
group consisting of: MAGE-3, CPC-P501S, WT-1

11. A composition according to any of claims 1 to 8 wherein at least one of said
antigens is an HIV-1 derived antigen.

12. A composition according to claim 11 wherein one of said antigens is F4.

13. A composition according to claim 11 or 12 wherein said antigens are F4 and
gp120.

14. A method of making a lyophilised composition according to any of claims 1 to 12
comprising the steps of mixing the desired antigen and TLR9 ligand with suitable
excipients, and submitting the resulting formulation to a lyophilisaton cycle.

15. A method of making an immunogenic composition comprising the steps of
reconstituting the lyophilised composition of any of claims 1 to 12 with a suitable
carrier.

16. A method according to claim 14 wherein said carrier is a particulate carrier
selected from the group comprising mineral salts, emulsions, polymers, liposomes,
ISCOMs.
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positively charged antigen. 9. A conposition according
to any of clains 1 to 8 wherein one or nore of said

wos/geem3s i s a tunour associ ated antigen. 10. PCT/EP2008/056305

conmposition according to claim9 wherein said antigen
is selected fromthe group consisting of: MAGE-3,
CPC-P501S, WI-1 11. A conposition according to any of

cla N&nelhdooac%orwfeq@ t&bBinRi5 Wesh saReaffer B2 Ihodsthal@6REor & an

an H antigen. 12. A conmposi tion accor d| ng
' {)" mlwafe? \ﬁwﬁ%go n one of sgf\ nt |egens s F4.

el
ﬁpﬁ@q‘h%c&%@@%‘? Ay CU YR Werein sgif é?ré'thUEB‘?rd
antugﬁﬁywa$@n¢mrmmﬂngmmm&ﬂmmwnmA met hod of making a
| yi@pAinetiseichocoapgss tinien1 awkeeidisaig saial dme)or aforeinnundstimulants

to 1gre%@fé'91reﬂ $loRGhd Br%uﬁ'i:@rpﬁstlﬁé of R mggérhfﬁs deRi 4 &flagonists,
anti ponms tl%% rgon'S']%aFLnggm?%)mS?ﬁ ﬁ@gag?ms)%c' pients, " and

sub

phmqthao&t%ﬁoréva lpclaif5T8 whergingald ToR hatagngishis 3-deacylated
|nnuMBQen|c conposition conprising the steps of
I @a0A sistiodtdco@ding @ £ixiAPTY bri 198¢heeanTpAS shpddih iofasany of
Clogi me%hadoacé&dwbwc@wﬁw WABLR sSRTEHRF cortisedritet hod
accq g talm 14 wnerein said carrier Is a
partﬁwﬁf pim %%??ler sel ected fromthe group conprisin
miZ3ef Method|aceordipgn gi—]la‘h%‘] Wlilﬂj?lg) ﬁglpgnmpp?ﬁyg@%g are 3-deacylated
| SCONBL aiid Q&2fet hod according to claim15 wher ei n sai d
carrier is a liposomal solution or an oil in water
ermul sion. 18. A nethod according to any of clains 14
to 16 wherein said carrier further conprises one or
nore i munostimul ants. 19. A nethod according to claim
17 wherein said said one or nore i munostinulants are
selected fromthe group consisting of TLR 4 agoni sts,
TLR 4 antagoni sts, saponins, TLR7 agonists, TLRS8
agoni sts, TLR9 agonists. 20. A nethod according to
claim 18 wherein said TLR 4 antagonist is 3-deacyl ated
MPL. 21. A nmethod according to claim18 or 19 wherein
said saponin is @Q21. 22. A nethod according to claim
17 wherein said carrier conprises two
i mmunosti mul ants. 23. A nmethod according to claim2 1
wherein said i munostinul ants are 3-deacyl ated MPL and

Qs21.
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