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Often Iyophilised antigehic 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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351D NO.5. Wilst not wishing to be bound by theory it is thought that
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1000 pg such as 500pg, when reconstituted.

The present inventors have found that TLR9 ligands such a CpG oligonucleotides may be
tyophilised with an antigen of interest without affecting the antigenicity or stability of that
antigen. By TLRY ligand is meant a compound that can interact with the TLR9 receptor.

4



I n one enbodi nent of the invention, the antigen which is conbined in a

| yophi l i sed conposition with a TLRO |igand may be an anti- tunour antigen.
Ther ef ore i mmunogeni ¢ conpositions made using the | yophilised antigenic
conposition of the invention are useful 35 for the imunot herapeutic
treatnment of cancers. For exanple, |yophilised conposition may be prepared
wi th cancer antigens, tunour antigens or tunour rejection antigens as
descri bed Mghgdr8 of ﬁzuq*aw&et;:t&éﬁopmmfaﬂﬁiyexﬁrd@-,%a@é#ed i TroQshid, %ac@meeir
breast cangghn t&glacbraﬁ%qg cﬁﬁ BB rSeepldi LaER RESber kéogﬂx‘ﬂm %H&?e(s Rd{l?d {2

cancer, l'd’f‘faererﬁ r% |aﬁco(;n353%g s 30 ﬁmlt/% |c%%r}ﬁ\?adir{g nq%%%eg r?cfu?gho ad‘i Qfﬁer

testis antl MACE
A famly (ﬂsg%‘?ﬁ? 8REc %ms &% A% %ﬁ '“ %Ces,&%e PR “Ct‘ﬂé of W@Ct“’ﬁiﬁygeﬂl | and
Al 2; aPPso dHoNHogED M&@Eleﬂ'a'feé '@t'at@n 9‘ ”@ PrP; '“f@mfgatowocﬁqklﬂe 112'9-"’0”1 HAVACE B
anti gens MaGHUEEEH oBeystimBRitam dhatyies tiekiABE repid rrtnatferespvAGHEs G adadtivAGE- C2
, the LAGEmiuainti ¢eny TRelidoAGE a2e andvirgenbd absfol knaayovanss. NYFIEEROhds) beand t he
GAGE ant i g@Bwn RboskaéRl &PeGidnuBleditle 8§M sty TR StOrebieUTERD ln@aﬁd@,eoﬂomsent

| nvent i on.in/SkAgPLRS IRl RHHASH Xgﬁ RPEGEkEs AR'dG Jdtﬁ?ént%?l’hebﬁvééxé
B

inclu Si x-t ane rost at.e
Pr ost g?e %%ﬁﬁg dr o, %{}er ﬁ\g}cﬁj "hgt attD o rost ate
stem cel | &?ﬁ” floal st 8e SB%%?OF T me &ﬁ% %ﬁtl § Iz" dor the
antigen krif§@A3 slsciose rafiferiRppvin the PRSP PT@P’h dne HDSIPREMS, t he
prost at e ammugestimiuat@golidnaclegtidesagnent t hereof. P5015, al so naned

prostein, is a 553 amno acid protein. Immunogenic fragnents and portions
of P5Q%5 conprising at |east 20, 50, or 100 contiguous am no acids, or

fragments h‘%%H@re'n%oﬂﬁwé%?tt%q’ﬂRg%%soére%@Q%oﬁ%&dtﬁb@u% 88 DGycaebilis My be
used as thy HF@’PeWE archs i 8 c?e%'h & niding del! ¥Atoy diuc %ﬁdeorcepﬁem tifs.

i nventi on ssocl ated ant I’I vative

s the Psfﬁ% s §én P8 e P%S%g@fsgé RoPr g dpgeotes”
cancer - as SYePurEglgss El Re (MERe a7 ReAT yP a%r?@"’é\’r‘f'ﬁ 8Ost s '”f‘?rﬁgrrents
are arfno eadiodsnai i%@‘e@ﬂd%@eoﬁo”@SmS@B Fporyseolida s PhorgAroPEBae. perot ei n.
These can poesigly pr @hswdicicthigatadiondysitrengh phosphestiasipt endDiMhes agaeniclesticencodi ng
such pol ypeptis cdesd elam bbesex prastedolignnytatiiesyist eived ii2énlideaide liekdgedi nent ,
the anti gemethdy ERNPOESENP PhEQMsidthioRt Whodudepias 9ethHaYpH&iMbhid Sret urmor
gene, or 'cﬁe§crlﬂ‘e8% '@S’Bﬁ&ifssfﬁs@%@@b?é’@ozlgn&Wd/ﬁzﬂg @@Hﬁuc‘%t;@@%rﬁ&‘risﬂﬁta y
am 10 01 el 4 frelid dtlﬁe\%rﬂtr Lel eoﬁzb&%’f‘@' oy f@gn .&gdb ogéﬁgrsase gssed in

paedi atri

Corr | ses PHELIHPAIHE WP mPeHeRuT B e S0l 1Genoofiresise ERbedi ment
the antigeéfi®fay conprise or consist of the WI1-Al1O protein, which is a 292
AA reconbi nant fusion protein consisting of a 12nmer truncated tat sequence
and am no Exeingles mirfinéy ofigonu@gdtides Hahe M follgwina emaesnceks lormmeecethiodinmet of '
t he i rBoentihede sebheericasronntaiapsaphatbadhaaminodiéed intermerdotidd linkagéss a br east
30cancer amjligenySE@ID fampieckas Ztoauc orewed phigp@rsa) B305D anti gen.

The Her - 2/ rgycant ’Sﬁﬁﬂof!\% 25‘3%1*@0@:%%(}3@?@%6 CAY§BbGARsFRY conprises the

enti r)e(i extr blé(% %g g% &Elceeé?%;ﬁ:e@é%%fb e rising
oo AR 00 R A Rt S e o
conpr i%8e atPYlE@@sx( Sgﬁ’ 'Prﬁ'@rﬁb &9 &PFIBT‘F; 6T GG (e (P i1PE)i ntracel | ul ar

dormai n: for exanpl e approxi rratel y the Ctermnal 580 ami no acids of the
Her - 2/ neu Adtegpavec €pG oligonucleotides may comprise the sequences above in that they have .

inconsequential deletions or additions thereto.

40  The CpG oligonucleotides utilised in the present invention may be synthesized by any
method known in the art (eg EP 468520). Conveniently, such oligonucleotides may be
synthesized utilising an automated synthesizer.

In the context of the present specification, the term “antigen” is intended to refer to an
45  immunogenic component suitable for raising a specific immune response and suitable for
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One construct that may be used as the tunour associated antigen derivative
of the present invention is a fusion protein of the ECD and the

phosphoryl ati on donain (PD) of Her-2/neu (ECD-PD). A further construct that
may be used is a fusion protein of the ECD and a fragnent of the

phosphoryl ati on domai n of Her-2/neu (ECDAPD) The Her-2/neu 5 fusion

proteins and cons tructs as described may. fro u nouse
or siman /ﬂ‘bﬁﬂ%f HdP D YFHENS Ex CHTTRPS & gﬂ%gosn \%or e rr%g n%t'geé z?(#-ier 2/ neu
are descriP®esion A a0l ¥WE899. 2 PIREREAEANS S ﬂv%"a&%m‘f) V?@‘”&ﬁém?é‘rke anti gen
t hat may Belaigsddpenfictantigensmeigivenibeieiésoci at ed anti gen of the present

i nvention. Fusion proteins as described herein that conprise the PRAME

anti gen nabnadlefdobithetiS@E anfibnpas ah e REtric budt o6 of lesshan BRAMEbaditnegien as
descri bedpbepgidh RisBelPiit BbRt B § WPIRR. PArdBEIMIIIRE&H IhOEntdRAInstdnve as

describ eqscpe?{)c%}cnpo t%f %%nér?éggl 3 8ﬁie E;r?\EocHﬁlgnt' tHe Bnt%enrh%§ %Htlso'el@fﬁ@g)bﬂpof 15 PRANE

antigen nona. and
wi de var E@fr 5% u Eﬁ’ese 8&@3[‘@}3@? %ﬁ'@e" ha%lr?n%:go‘:ﬁ%?%m Bdnt 6‘%3 %ecllg cnéencer
| nt er est | HESAIMENt Flesaptigeiphas §ys £4e 140983 86% | eukemi a such as
acut eld ynphoi d | eukenm a and acute nyel oid | eukem a, see for exanple Exp
Hemat ol . TR0BetDear@B6f12) prdih3wleh rdcongiutedin duffer tependreen tob sembeiot hat
over exprgsgiveleels FRANMmMISE @ffBed0vd ehagsoini tat echt@whis lehhigg vall osemuwdeval  and
| over ratggy 88pdn8indRhandé BHC AL SiRBLION bies esodRidho@ls BY @H /XRTid@SS the
protein hg&g@aﬂg@ pPR iR .@ﬁ&ﬂ@r . af {n@rb%@mg%ésan'sﬁ@@bd BureSi sol?él&fmhé\b 5,

830, 7 n
st i, e %@ﬁ %‘ﬁg%ﬁﬁ@% oYy 8
%%8?29726th RSB o NEGHBYY 180 il &6 oy I HOGEhay |

CR611321. BTYEREL 850Atve chatpg oAy present (estBYs ParticUlAlY RE80592 yephiisdone
aspect t hendarecbgditutiof amh@,erpr@yéhhavm\a@nfeqe!mtfm@ﬁmcﬁ@ph itead. trtheonendad of a
PRAME 30amtorgttution bhuifieundge praeih r aguientarbher ewt . nd@ahver alhbrget helnPRANVE
prot ein hasuHeBneds @6 agdhise andhd preeigcattiindi ment yabhilieQcatposdoradds of

PRAME maye pgntd&diiRrod iRe LR eAM th88konstitution b#eOr ect al antigens may al so be
used as the tunour associated antigens of the present 35invention. Exanples

of colorectal anti ens t hat  coul d,bhe and
01463 (ETR BRsdmeur A Bt € YRR L s i Gty s37as)
CA5B7439 PFEPHe 'E@P?B@lj in W01/ 62778); and 01584 (Cripto). Cher tunour
assocfated antigens useful in the context of the present invention include:
5 Plu -1 b ®iechmbogiiesnt 2r4lypiiped BRERR is 56%8! injaogmoy\GHpwyide JaStigen Cr i pt o
( Sal onon eincattraBboessaysgd 8910 1256 Lig- wisrUScpatieritd. 5654140) Criptin US
patent 5 981 215. Additionally, antigens particularly relevant for vaccines
Idn the therapYertfodfadie &le 'ﬁil@aé&fﬁ@l’sl (¥8sdny I'nﬁ?é é‘rﬂiﬂ%t?ﬂrg@i‘fzfl dgglﬂ%nér%gorl\/gg%nm
ervi p

8805054, 'ﬁgﬁé gg§%§48406\ (E)ég(l::’lgJ |c§1%I%39 g%nvfmeé?rpl gﬁgd gre Muc 1 derived peptides
that conprise at as eat up t he Mu eptid ferably
bt | east e GEROTBRELEG hendUaipen Mese RBER JMISLE B Ctmeedo oitBety (US &
054 438). C@%FIOWWWWW ﬂ@ﬁtqeoeébafif'n@lmum’éaﬁ*éq&f‘n fPPWOSB”'% Other
t unour - s pernddstioshmage nsnathe lswhtisdgs) entidgenic gampesHiond theyiByaatipn peatpeful

conposs t i fon tref intrivenqifeesentic traatereni oncadrsi nitdrkempleutyoahiisedotonrpesition ct ed to
t unmour - speay bk GrepRg Wb tarer sttgbndsukMiZantigats 6\Bmour eilicrgaitgand her eof to

carrier pEQLEbdner@f S@hds apkégen nay be a self peptide hormone such as
whol e | en&%t@m?@ﬂ@@%édomhbrﬂstﬂfér FAHREr, IR RASEAGr NESIBBRS! cancers, lung cancer,

kidney cancer, ovarian cancer, liver cancer and head and neck cancer, among others.

40 |
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, AS, 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, -



20 (GhRH, WD 95/20600), a short 10 am no acid | ong peptide, useful in the
treatnment of many cancers, or in inmunocastration. The invention al so
extends to use of the above antigens, imrunogenic derivatives and

i mrunogeni ¢ fragnents and fusion proteins conprising sane in aspects of the
present 25 invention. Derivatives, fragnents and fusion proteins Tunour

. associ ated antigens of the present invention nay be enployed in the form of
derivativés and B&eﬂﬁr@dﬂ@_ Chantigefs M&GeE1 _tahérﬁ/_l&%cﬁattbe &Hﬁﬁ-bé@ﬁﬂeﬂi g

anti ger'-_%ﬁ\eﬁs% HtRen RRLAHIWhNR NVRESD 8hi YRIGAGE ahfRfeRr S to an antigen that
is nodified relative'to its naturally occurring form The derivative may
include a nutation, for exanple a point nmutation. In one exanple, the
derivativ change .t | r rtie he .or L0, for ex Y,

i mpr ovi ng%ég%%tgssg)le 8’%0 iaﬂ{|1 erngklﬁg ghoct?%g:%?%prjs&%r 8’%%&6%%% '%%Er%le}@e?a%fl e 35
act i vi Py" PECYAte seecipARigensBat ik §F fupset inglues vsdragimenuant eibrlal ARlESHt i on
are suf fi of ém pipsitai$ErAR)o Prostdty Spasitic detigent (°SPet pricptalih afig eroepistasger ti es
and remai pPARY phlisaatoftedl deth whiig:ndRSCH)Prestatespaificendnobrbee adigse (PEdAj arst t he

native antidsfigeNRedhess HostB (aBoGhM@Nagierdsrgt i ve rai ses such an inmune
response may be neasured by a suitably inmunol ogi cal assay such as an ELI SA

or flow cytonetry. In one enbodi nent of the present invention the
deri [ f the t. i At | i3 [ [
Fusi onCpr de 8 BBapiERt o BRPEIE ORI bOGS OF o rabmBheRERl, PUEY, A8 1< @

het er ol ogdaEeH REPKFNpIErA Pt 261 25'ch Profn-» HBMERASHIFITRIMaRS 3G ¥ %t o 5 a
t unour as$BOIAt ednmnnD gen ldast i2At SAded H0p cottigipusormist pedpt Pudragagoence

t hat. woul dom@tisilxebdtivadtezD-b60 ot 5B 10QLCMtigu@ASs SOGn@ascds, anlyibgened as thattumeyr | . e. |
i's |inked ghghdidi AMGBN br dsRaiealreth fatdrg aRembndeln deremRdifenBife tumour

I ntervention, . he gtﬁ@tghg@”dérgfgti@efse{h@P@@ﬂ)'ésaz’ft sh QRisPBLdNAl WIoR 5858y Y  be

chemcally C u , may be S_reconbl pant f.usion

pr ot ei ns. pf%?%%ggﬁ%gﬁo%}?gi,pr§e¥'d§?%wr9§§$§§ '&S%eeeﬁg%é%%ts'ifﬁg@ﬁmson may
al | ow i ncrEadeiolaside Pd-ogp e X AUsioory St StediihlensthieOpe aaiRied Theseshzn be

expr essi orxpgsiashingeapasetdmso fororafmppedNprasoeentes Fnosdincheudhugdmepidast ner -
prot ei n mayn a8 skybsded ipyaét shistegnsT hel per epitopes, for exanple T hel per
epi t opes recogni sed by hunmans (ie the fusion partner protein is acting as
an i n#finol ogi cal fusion partner). The 15 fusion partner may assist in

expr essi ng, 1Re dMkifidht dhe mraééx{ my s8R oRGsat el bRGEIRENANIhePT Ot €i N
(1.2 r NGylieh @0, RONE NG ALOL R LI PR 1 AL SR EPRIN CONRAARLLy | N ONe
enbodi nent’, "'t he UsioOn part ner rprot DRy act 3 an_1 mrunol ogy cal
fusion pariTiet Aol eapr dLSh Bri BISHRIRCTHER BAP U CoAYRRP G BarHERBFot ei ns
may, for didapplcancepeVdarsi Weeet rmepiasnenal May PeJtsef rompPrigesangaipdf otlei n (a
42 kDasi mengtigproteid asnarigén. nidiang eprbotigient, éhepogigen oy thepsagrdr acesigfofl thee

G am negati veab@ptdssih, Uit en® bR | Ak rdcbibiemnzaspn pldiein Roadiging df s sardrhesi zed
as a precyl 505 Mot SedBndBarRMA, 8Ghdn s SUSe N wIegRRAS, containing a
consensus sequence for bacterial |ipoprotein (see WD 91/18926). Native
precursor Protein D protein 25 is processed during secretion and the
signal seqhigncebSihbARY &f-in Ehgon% t@ﬁo%@@so%fé%ecﬁl%g% S Rihile B 4 BlaflOsi tion
19 in the precursor nolecule) beconmes the N termn resi due of the

pr oces$8ed cprest @nfigeaniar P oend/ feth Manmrindn o BSOXLIEP®ht att achnent of
both ester-linked and am de-linked fatty acids. The fatty acids |inked to
the ami no-term nal Cysteine residue then function as nmenbrane anchor. 30 In
one enbodiTRenkler-#/hy Eatesir forssse Mt PHTEMGEWCRGn 1haY i SPEPIERS (% eniet he
present i RyeaddiGar 0@ai QEPD| &8 dRaObRI the Beqlienae d@mpisihd upprbXiebref adkoa

f usi t = Th tein,D deri vat,i t f
doscr 1 boa 8 PR fAnpe it et Rt Eitlim e d b Fay P o R AR i ra
of pr geessedddilably the Comstruaippaysdmmtse layleast aabootnddeidportdn obor WNe ebren nal
third of RHREERRS hoRlaht %" eBinpld 2SS RERYHHERE ormfill? 5BE Gffloadtibr fhe

derivativ
Her-2/heu sequence.



t hereof may conprise the first or NNtermnal 100 to 115 am no aci ds of
processed protein D; or the first or NNtermnal 109 am no acids of
processed protein D. In one enbodinment, the native processed Protein D

am no acids 2-Lys and 2-Leu may be substituted with am no acids 2-Asp and
3-Pro. 5 In one enbodi ment, the protein D or derivative thereof may further

i nclude thge Jc%nerucél%a@rndtpbeqrsdd %‘s&ﬂé'tur%@rﬂ“%@&a@ﬁ DHESHUSMati O @ah @ In
one enbodi nent, the fusion partner protein derived fromprotein D conprl ses

or consi sEESHT IYRNYRS B a; fH%‘"QGVOE%P Qﬁt?e(ﬁc%?@bWP%PsFmoﬁﬂaé'Pﬂ dpymain{PEhef
enbodi nenteofind e - eegamfuhﬁyr%hsm: thahfay ¥e uséd B&: fasibllprotsin ofl@b ¥Epand
22-Leu of the precursor protein D fusion partn may he substituted

wi th ani n@'%gfi@gment Hdbe RResrbovisfien daman gf wé?ﬁeb(?@%r%’t?)pﬁn HerBibt ei n as
descr igedsbigh errcrte;n%n@e@lmgtﬂu@raasl Jesibedl h&r Batibmel roeORlidar) rsteheLioBs,

substituti.ons or ins ons thin the amino acid s n 15 conpared
Lo the. wi PETYBEIE deelr ot or DPBIES SEAUHERR eeﬁﬁ%&éeﬁyﬁ%@

enbodi mendesciivedln WBD0M44889. 6, 7, 8, 9 or nore ami no acids may be inserted,
substituted or deleted. The am no acids may be substituted with
conservative substitutions as defined herein, or other am no acids nmay be
used. 20l ?R,QME @rﬁ@owhomnés IZW&E)fISIS‘dn@mepéhtﬁgeﬁl’th@tr mtagalbe tmxa mmrnueeupr ,
consi of a uence.as s

ebodTtrentesoe RS TPgh op HbL e b UERI nEG b AT S "o PoRe] SEe0 “he ami no
aci ds unde:rdmrrsedhe FPRAME petigen may alsamensedcila praereulduéls;sr@@ #fhneo PFAME27 of

SEQ I D n LR &N e
Cnvent | onNeg" 5 SRRl RASREN ¢ bRl WA, DEERRob o BT ot o
am no 25a@¢&§§b€81 ftetﬁe!B@ZB eshtemmERedfon Hee mﬁhweewttrwentpﬂot ein D f usi on partner

protein consists of the am no acid sequence shown in Figure 1. In another
enbodi rrent of the present invention, fusion partner prot eins may be

sel ec E%g@}ENS% Lyt A og derivatives tt 2} d esc[? bed bgl ow. NS1 is
a non! %tr AUBTORES ECF SOMT ReSIT §TaER ] e\?i"Prﬁése I'A"EECER568 rent , t he
t unmour asseivatiey oftntnogemdetiigiatd, keinef artidiesapraes eatk ¢ameentinteresimaly iconpri se

NS1 or a 9&? hé’eé}ﬁé t}é%e eQSFeEQJd ft‘%o%o%ék@{ﬂqeiéﬁ%]kh%%rafé’t[eg}r@é%rd ISP

derivativeée seé th am no aci ds t hereof.
LytA is d@crtit@/edelﬁlricb@nkemraep@@@o@w@lpﬁemﬁemﬁteé20%@8@2%2 Mith&2dbmai n of the

Lyt A pr ot giganisSt rrae%eeﬁléb@redftﬁét dvBee@fdskBh b PRAMERBE B Q] hdB:sBEiat@ SONE
chol i ne anal ogues such DEAE. In one enbodi nent, the tunopur associ ated

anti géh d¥ith Gigbgrrende! %rhje'ot‘ﬂ?reré‘@ﬁt"f [SRPEREN Wﬂt‘ﬁ?’b@ﬁ?ﬂsﬁé‘ém@t”ﬂ 19 lf!

derivati vexpgrbwreofroasn.a fusion partner protein. The LytA 5 or derivative

t hereof may conprise the repeat portion of the LytA nolecule found in the C
termnal end starting at residue 178. In one enbodi nent, the LytA or
derivati vehe breigeofan@tbsrpeb&esiorrﬂsidderebed_BﬂJS Basnidio. € 834 AS3. PRAMIIMOgeni ¢

pol ypept Agfq fnhe ngotgt@d hnebnree%sreataeaggntrh\pﬁsvrrnhtr thy Bl nfihdecombi nant

10pr ot ei ns uce expression 1 n tero ous host SUCh as a

bact e?d al U 1t1 1, B@W%@@t* 6K 8§l}I BGPMP enfrRPP 3P 4cle AF8254HRd. t erm "t unor

associ at eng@wsgan peesdIMAll YRE2 SRS CRePPIMPERIRsAes0M TReparidal |y or
whol |y contains _sequences whi ch occur naturally in a tunor associated

anti gen ofRGATHR-1- 350 HBEFE/Z- 1hr gh degree of sequence identity thereto
(e.g., nore than 95%identity over a stretch of at least 10, e.g., at |east

20 ami no acids al so_i.ncl ude sequenc havi n ative
substi tui F E)Sp seearn\%g i \E/:fzthsﬂrﬁs?nt eions g ComvPe'f%Eo gons*sgd%ﬁ&eﬂggener ally

set ugp asart‘th'l@“ QEITHTHNCIS G ?%e%ff‘%f'?‘ge§eﬂﬁra%ﬁﬁ@%@”5aw Ol S0 SR er

prograns acids and in one embodiment all 508 amine acids of PRAME may be included in the
antigen.

Colorectal antigens may also be used as the tumour assaciated antigens of the present

35 invention. Examples of colorectal antigens that could be used include: C1585P (MMP 11)



20 In general terns, substitution within the foll ow ng groups are
conservative substitutions, but substitutions between the foll ow ng groups
are consi dered non-conserved. The groups are:

25Aspart at e/ aspar agi ne/ gl utamat e/ gl utam ne ii) Serine/threoni ne

H ) Lysi ne/ argi ni ne iv) Phenyl al ani ne/tyrosi ne/trypt ophane v)

Leuci ne/i sol euci ne/ val i ne/ met hi oni ne 30vi ) ci ne/ al ani ne Derivatives of

t he presenndiGidehtEbh Erhgncer %diﬂ@cﬂ’@tﬁeﬂ)cﬁéﬁﬁg‘& (ap deserieddn Y¥GUEREE8). such as

treatment oy @4?@&%‘&@&%@8 w(\ﬁﬁéfé*?/ﬁ%??é 105 RE AghYEG,t9r gl ut ar al dehyde),

car boxynethylatio car boxyam dati on, acetyl ation and other routine
chemical treatnents. 35Constructs of the present invention having

deri vati S%ﬁ 3 tﬁt%o rhésgbczétﬁg 'aq s%&f Instﬂe ta@nteﬂso?% egglﬁ rg ﬁﬁcﬁlnE Ih&'bventl on.

I n par ar y ves may be
used. % e~ Eﬁr‘% ﬁeﬁlﬂ ‘? % @Eé the (ggﬂo %d

anti gen dét ia &iqepeavsaldbrd & bﬁ %\‘5 BbgéiPi'rbé@ H@tle@i ﬁ

deri vat i sédditipradlyt ﬁn’@leﬂ?s @grt@ulééy rqiﬁ‘eanﬁ ¢ vageingedn fhe érerdnyopf ?%@Pﬁﬁ@@ may be

a car boxyaomgesedyrosiandroxyineniymh.at ed derivati ves. The tunour associ at ed
antigen derivative of the present invention nmay alternatively conprise a

const RYCt \RRMPUrAbD PepRES shitrls M8 LEETRMxABSOLPERM, ARtiY8827, loBs WG
10enmbodi maghsffy Uéezﬂ%?ﬁ@i“ Fﬂz\emeés Ot t&wgp@mw%h@éoe eaegém

i ?ééﬁéhfgoggyﬁséﬂgwa? RallolBl oS 1ERge “fgrag‘ 1ot §ERP o gy 1

cioat
anti gen ofeR$8IS \ARE WCHE eRINSSH; RYehe AN HDBH?( Ao abjgﬁo %@t @tﬁgr &'t ope,
for exanpderi@d@eptidssiingsie, Pepﬁqﬁff%i'\@&@y a peptide of at |east 8 anino
aci dsis5Fragnments of at |east 8, for exanple 8-10 ami no acids or up to 20,
50, 60, 7@thetQ0modiPeinic AN easbROs@GbdTor tkel g Mg RogHiBsceionsipdsitiedot ef al |
Wi thin the re%%ﬂﬂﬁvé?afaoﬂ B ln@M@@tBLE’%r@§ot|r@é?r@ot&ﬁtottnﬁour[%%@bar%%ﬁ&l dRhes

Z‘Ptel rgg'[]:';uc Iﬁgé}% @3 090(? q%/gaqe 3];1?% P@HQF pr%%mtsogre% cﬁ%ﬂtgeq rm HE&%FQI_?&OF)GS)

i mune r e SPRITS ffWi’P%?“gEsaSr 42ees e\?\‘ﬂ%h P%@O r?’?.f‘“h 419 {/e%ac?&\?r ?rﬂﬁ’”gurmur
associt edGaWth Yéh S5BREMI ashort ABgim scifrdgndeemddq.ouseid pdie DERIBET B0- 60,
60- 70, 70nDQ cadddds, b0, iminGe@B0ataom no aci d resi dues in length (inclusive of
any value within these ranges).

" The invention also extends to use of the above antigens, immunogenic derivatives and

immunogenic fragments and fusion proteins comprising same in aspects of the present

25 invention.

Derivatives, fragments and fusion proteins
Tumour associated antigens of the present invention may be employed in the form of
derivatives or fragments thereof rather than the naturally-occurring antigen.
30 -
As used herein the term “derivative” refers to an antigen that is modified relative to its
naturally occurring form. The derivative may include a mutation, for example a point
mutaticn. In one example, the derivative may change the properties of the protein, for
example by improving expression in prokaryotic systems or by removing undesirable
356  activity,, e.g., enzymatic activity. Derivatives of the preseht 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.



I n one enbodi ment of the invention, the |yophilised conposition conprising
Her 2 neu 25 antigen and CpG oligonucleotide is reconstituted with a

| i posome or oil in water enulsion carrier containing 3D-MPL and 0521. Such
reconstituted fornul ati ons produce both a hunoral and cellul ar nedi ated
response. The | yophilised conpositions of the invention may contain
antigens associated with 30tunDur support mechani sns (e.g. angi ogenesi s,
tumour invasion) for exanple ti I n anot her aspect of the

i nvent i ontn N%e ©RAPTIGEH % R rrre%erré 'fI“S‘FBBCPﬂ ihesgarivatbepelsihei RoHt assesiafedyent i on

i s an antirgigén Sﬁ'tﬁ@tp%eﬁtr RRddol ider insrsh Qﬂ@tdlrg(%ﬂﬁﬂprrsp@’ i @hioar bysddalédl
derived 35anti passages de: i

n ant.j gens i ch may
be. der | Vet B IR 2 RetelqRaoT AR RBP B 61 e M E BaHT PERBEhS ¢ hat
is, they @nﬁxcerxpﬁm&@d adtddnyis |:mrendeﬂeqiroterm cmrpdlypesptftféreecateaemmet whulshotuct ur al
pr ot ein. ne encodes . H| t h has
been sho ﬁ"‘%ﬂ % g (raragﬁocéa G|iva|n§ é/n ol &gtﬁex)aér‘rp'lsehr&?% tgl\ie?vwr}rn% einis
known t o asausatet hetigearnydalibepdte GDhan tnltrevetﬂltubhrecept or, fromthe cell surface,
al t hough the biological inportance of this function is debated.
Additionally Net interacts with the signal pathway of T cells and induces
an 5 actTheeartigen eéndvitstesplogeyst fugian walingsr astnemavbe chpmicalhepenivsips or
expr egsi Oflay §9%feprb&s%dla%%@én%mﬂ@ﬁ%:dm&%rnensn ke Qr%&iuh@rﬁtsa 'fLﬁ‘slénh;br&efneg' on,
whi ch cause them not to encode functiaonal protein and are severe %ﬁb

gene

conpr ori s&dhg erﬁ?fer'rl”e?té)ﬁl‘F%’a@”PWrﬁ“cé‘Fﬁ‘feBé?Vﬁlﬁg’ﬁ Higbeion Brotginie bepsagise
i's translaf egpréssam §y|§&enf tdhpdred @ RolRiBed @rotéiel dhas mfeemurosqrartp@r Mﬁﬂetﬁ ein

whi ch i s subsequent ed into 3 rot ei.ns;:

oo n gt sedl St raliiect el iR Tery wRBELT 1BRE! &iRBes, fesalfEr by

( Fundanentuhanyi (ieothedysiorFpatnds pidiin Kriciey Biveamniiodceal Meit8 96rtzer). Fite ds

Vi r ol pgy - Y (Kd)
Gag ol aep Baidtnay %?Eﬁ'“?%?rg%”%s?;* BiRid) SF el JRIc3 K AL B

unspl i cedevrmiinant PraRpA (i-epiiie lgion pafBIraretein actingeaNent RPIASAIAS cBf2ne8S IS

nyri st oyl §ee8mbbdid@gte tHebisibh SaRRSOGLEREH AfayWct Bs g sY iRRLASHIIG asRact of
cell menbranes. The nenbrane-associ ated Gag pol yprotein recruits two copies

of the \nraar“e@ewo‘rﬁp&%emeah%ﬁ@%?mefot her viral and cellular proteins that
triggers the budding of the 20 vrral particle fromthe surface of an
infec ed Af t er di cl d rall cd

prot € {se lfclg"oﬁr pdtict p?e'ﬁ% eeﬁrg [edBrgr e‘?vefqﬁ%m p‘%Otefgsﬁofiyrc}%i ﬁ et ur ati on
i nto fourlpspeitdielia ge dbei Imgltmleslp@hlat%dnlﬂwmg(m@m G(XDPQ@W]N) theCaur{asapsite [ p24] ),
NC (nucl e@raﬂpﬁé%nw%b&en@ﬂ%%op%ﬁuéﬂ .rﬁrqgrztabpnnreopror@n rzghtﬂéslgeg aPrpteins
(pl7, p24 and recursors contain several other regions, which
are cl eav@”ﬂc‘ﬁﬁﬂ’r B ar“eh%raﬁ”"”‘h aHerofidHE oHINES SEEYRTCEe SOTBRINDArT (98%59@?%993

These pr odRjubscaTaveacirkf ipbpiteit @LESvVE 99/1807. NZtl\W;ﬁétﬁJribtha&era pprerased role
in requl ating?act Vit t he %Eease nd contrrbCEtes correct

0
timng of s grotEdt FF”Y%F%%%%%H hsoSIPR SORUPEPY Beptavad | ?\?M“er romthe
N-t er m naprocanged Srayihdl ¢d pesitdorof9 rirthe pvbstrsdvinaiedueg llnle&smeseﬂnar hh taxntrat hed t o

the L net SHLL 8P Fe okl HER LS BLLAYE o l-AR) L FU0N e RaT bl C! o

subset of MR'TS Te&rui eeper rion ere it
becones pzoth esferdinkedcent baideviinkerh f%@c@m@% tThe feitsr actdi)l*lpkﬁtdotq He amiobeus.

These ah tefindR py%f‘ewe%és.ée%érme?ontgg%émsﬂaﬁ@énéhbansport of the viral genome

because a l'tc signal on MA Is recognized by the cellular nuclear
i mpor40 machi nery. This phenonenon allows HV to infect non-dividing cells,

an unusual EHORRBLNMERT tik E&ﬁd@‘@s&é@atea%tr@@ﬂdér%@wepl‘d?tlﬁ,lenlnftﬁé Nreddie

coni cal core of viral Ipartlcles Cyclophilin A haTs een
invention may comprise Protein D or a derivative thereof as a fusion partner protein.

The protein D or a derivative thereof as described herein may comprise, for example: the
35 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
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40 denonstrated to interact with the p24 region of p55 leading to its

i ncorporation into HV particles. The interaction between Gag and
cyclophilin Ais essential because the disruption of this interaction by
cyclosporine inhibits viral replication. The NC region of Gag is
responsi ble for specifically recognizing the so-called packagi ng 45si gnal
of HIV. The packagi ng signal consists of four stemloop structures | ocated
near the tigreadmbyofontriee therfist dRINAlermaingl 10§ te 0§ Roingracidsof pedesied ratein

i ncor por at!j gpth%fﬂrﬁ ob%t@f]rﬂh&g@g%n%dld%t& 'Fgcgsskdvdrét!eﬂrﬁ InWe@n{b@ﬁlnj{eﬂt the
packagi ng si g thro I nteractions ne wo zinc-finger notifs

NC al so f & nattvatwgcq*Sé%céPscéem R agdd pidoR-LYS FR Zé@ug@ﬁyﬁéﬁpb%{éutﬁfégﬁtbn

nedi at es iRy A6dd RRS AINPRN PS5 CGag and the accessory protein Vpr,
Ieadlng to the incorporation of Vpr into assenbling virions. The p6 region
al so centains a so-called late domain which is required for the efficient

rel ease ofn bhéldnbgdivieht, @rﬂzsprf)feQ{TD&ﬁl deM¥2i68 &dar&elzﬂxay fl@ridhendrele tg@ne cengodes
t hree pr ot ei.ns haVI r}%ét e act. I&gl ties nee VI T

y
| oct | oneTRy ara s SR 6t KL ReRSoD R ERdE titrer HECTER: HesisiB ei n
needed f Olpa!tmﬁr%dit&hldéﬁvaf froth lpadteiDMAcormirees et tarlsats didindTasdp20 waray ¢fr oduct
of Pot is cleave V|r|on r ot
pepti de whl' Hrsc?o%t g%(”né gnc 28T |esm%rg§§%§ E‘eseﬂ ’ﬁv%@b% a{\nﬁ%?n"t‘oe% d DNA
di rectied Di)AapdbPIHrer abthe préducon ptateis & msoamdﬂm%@mt@omytt@rwbmuted m!tbgr ase
pr ot ein. radiper of full-length RT (p66) and a cl eavage
pr oduct (pé‘ﬁﬂcédcs%1%éb r]g%arrboxy termnal RNase H domain. Rl is one of the
nost highly conserved proteins encoded by the retroviral genone. Two maj or

activitiegng prﬁéun@%ebhw d?@tblnaélchésbm%r@@&%yHddﬁ&%ii%a!@hatﬁ@ i vi ty
of RT 20 uses RNA and npl at es mtercHan eabl%léj od i ke aI

pol yner asé%”tR‘Hoﬁi\ﬂetl'oé‘Suﬁ%ﬁ“&‘“ﬁjﬁs |°ﬁ|‘F?9:£?C§‘SDNW'%)f HE"Coh (D eF‘eqw res
a pre1exi sbinpgretivicemd ewltimyp&epmuasr ar pprotessed RM)am Thecitase Hiacahkvity

i nherent in all p e the e ntl ation
25 of re {ﬂbﬁa"{eﬂ 1RklAé ‘f Eoms as NATSS) %ﬁhgsﬁcs Spn?a be@ Ae?ét S%SFE]P |O\%el
degr ades dhieteRNAhE raomcaéict!dSRNAv be th}lbd with reohsscvties SulSttltLuemSua‘anweﬂhe

pol ynmer asg.and of Lg: £iR6 GHRY mSERAY, non-over | appi ng domains within the
Pol cover?‘ﬁ% the am no two t |9 S 0 the Pol . 30The p66 catal ytic subunit

is fol depl |nt_o 5 distinct subdomains. The am no term nal 23 of these have
Ejhe pept IA ]9«11 oMé TehwbeEﬂ s, ltwéf ﬁ‘déan?d’r@n@P(MroFelﬁ:ﬁ mayadon{pasé Besendiss of taeprﬁmsg H
omai n. ter infection t ost ce trowra

Commed i ey Sttt S BuB0R et T A UohP et wfES TRyhs e
that is preseiide d;rn:ohdnet df tfeemhinogcipautdelred il ﬁ@ulen’t égrasieo grieveshed 20n

Ska' ka AMmrgggem . oA YR EReS. 5.5 o%éﬂen%?% ng@qumﬁe {mh ER9%: g;fes{;ﬁne viral

acconpanles he vir ronos site to
cat aI yse iveegranaphe IVBIE)-BiMAEEBnin W@'CM@Q VP -¢ aantigrn st of aino

integnat | %e.ds Aled Bwsﬁm@e 3 G LARR mépn%fémm%s%tpahﬁercﬁé@inyo%ﬁs.s@foe@.reat ion
in vitro, is not the only protein 40 associated with the viral DNA in

vivo - the’e‘”ﬂ"?s?r%féé1 prageeesnowl i JPUBNA conpl ex isol ated fromthe infected
cells has been denoted the pre int egrati on conplex. This facilitates the
acqui sition of t he host enes rogeny viral eNomes I Nt egr ase
e made. Ul BROUPr TR Bblha RGNt LD AR B RS AT TR P8 RERERDI ¢ cor o
and the Cfrb&fi%‘neﬂLydtonmenlva%etr@eécabytie@;ribwBe[aﬂmmal n cont ains all of the
r equi ‘rgﬁrrents for the chem stry of polynucleotidyl transfer. 5H V-1 derived

antigéns for use in the invention may thus for exanple be selected from
NS1 is a non-structural protein from the influenzae virus. In one embodiment, the tumour

associated antigen derivative of the present invention may comprise NS1 or a derivative
thereof as a fusion partner protein. The NS1 or derivative thereof may comprise the N
terminal 1 to 81 amino acids thereof.

35
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Gag (for example full length Gag), pl7 (a portion of Gag), p24 (another
portion of Gag), p4l, p40, Pol (for exanple full length Pol), RT (a portion
of Pol), p51 (a portion of RT), integrase (a portion of Pol), protease (a
portion of Pol), Env, gpl20, gpl40 or gpl60, gp4l, Nef, Vif, Vpr, Vpu, Rev,
Tat and i mmunogeni ¢ derivatives thereof and i nmunogenic 10 fragnents

thereof, PARtEehiadd YrofNirefihocl¥e bndivthniZe! TﬂQCthémi'rHéDﬁ@rﬂhlﬁ slahé \gid ves
t hereof and inmunogenic fragnents thereof includi n 24, RT and

i nt egr aseProlginisyayEnHae fore ciby fostBe 58P s eptq 6‘%!33 P%@“%?ﬂtg?ﬁae%%‘i i des
encodi ng QEhEpemt br@&m@@cﬂlﬁ@ﬁmm&mmcasawett?e@laenghnf f@rene o tVeq;ﬁléslegenS for

exanple 2 or nt i be sel e te t he
above | i swve'é@{)é'?aén Compf‘?"‘e[’gﬁtor&rf%”&@g@ q?‘?é?/o {Jsa%% p@'}réeﬁﬁfg Iﬁ%rl sed
in a si ngbﬁdérusﬁv@ﬂh@é@ftmykonhﬁﬂs@ tHeh@peaimertibh s thei LiypAimogeule (ﬁoqndhrymemi de
and/ or no n o sec ogeni.c | an HV
anti gen o AMPLEIEHAGRS Able RS ont con el Bt ERl RSy sat Bk ol 6
an ant i gecommnses caspuives @88 §0opf @GhyiAmmunogeni ¢ derivative or i mrunogenic 20
fragment thereof, fused to RT or an inmunogenic derivative or inmmunogenic
fragment thereof, fused to Net or an inmunogenic derivative or inmmunogenic
fragnent trheveogEnintpelyeetidenorsg ipdha PreRESNvERtoT wili tyricaly e dpspmtingst esent

at they5 pRidRdMEdRRd, @5 w%x&@ésv&ﬁﬁta ii€eroid§hhsGaat SRAURNCEacRrialisst e cor di ng
to the invention may exclude the Gag p6 pol ypepfide encodi ng sequence. A
parti cul a¥easkanprdtyed Baaggiareiiénce for use in the invention conprises pl7
and/ or p24 encodl ng sequences. , A RT sequence may cont ain a nutation

to substa i nactivate reve 30t ranscri e

W03/ 02508%‘5 erp 4l FEReated i %‘?{h%%”"@r‘ﬁe ST Re 80*8 §89 ik d‘ a%”i%%f Y,
genone. | whuiiyl dontainsisedesste edhichhaticurt eurRly G@M@sm@y@dﬁg%erowhipmg to
the inyven o] of Pol
correz%onééé)rg anﬁélrll gggr%%es%“én%e '{ul&ft @Irer%ﬁ% of R%EGPE) F]r(“;}zst/a|rd%g[rr¥gj% g?ro%TL

epi t opes offetFiopfl atllershie speet ke 2UMpP CIIRT REVRter gfedAkicjgatenche p51 or

just the p&fnd E&%ﬁ@h@éuﬂtumons ThenRInsRePRBEtLtidRE atr@avemu@b@ﬁl AEadei n or
conposition according to the jnvention t| onal I%/qugﬂé%abses nmutation to

remove a Q?'ﬂeéa‘%ﬁ?fh“%earsv% gefaglh ScRfred matIeR; | R FOBIPGIEAr yot i ¢
expressi oprogystens. Optionally the Nef sequence for use in the invention is
truncated to renove the sequence encoding the Ntermnal region i.e.

r enov of from30 to 85 am no acids, for exanple from60 to 85 am no

aci ds, pairn 'gerwlrartdarynst hebsktutien mithial th6 Sollawingrelgisda e (cohgervadive evdgtifutiprsat i on
45i s 1 ef egate tuh&{seb&waén tthé\'%wow.r@l 5r%ruP@ta'ré/%sza@ére@%hlcbﬁ’éWédy trh@ Nef
may be no remove the nyristylation site. For exanple t Gy 2
nyristyl aﬂf%'ﬁsérete may be renoved by del etion or substitution.
Alternatively or additionally the Nef may be nodified to alter the
dileucine notif of Leu 174 and Le by del etion or substitution of one
or both | Buci neSParRRLASPRFEINE: @“L{?é@a@ﬁ?l eucine motif in CD4

downr egul af i onsemeﬁte&emn@ed e.g. in 5Bresnahan P.A et al (1998) Current

Bi ol ogy, 8$22) 5-8 The Env antigen may be present in its full length
as gple0 § E%Séne ar%i'mé]g gpl40 or
iv) Phenylalanine/tyrosine/iryptophane
V) Leucinefisoleucine/valine/methionine
30 i) Glycine/alanine

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

35 Constructs of the present invention having derivatised free thiol residues may also be
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shorter (optionally with a suitable nutation to destroy the cl eavage site
notif between gpl20 and gp4l). The Env antigen may also be present in its
naturally occurring 10 processed formas gpl20 and gp4l. These two
derivatives of gpl60 may be used individually or together as a conbination
The aforenentioned Env antigens may further exhibit deletions (in
particul ar of variable |loops) and truncations. Fragnents of Env nmay be used
as wel|. LSed\m tox @rgseat veit0 Is eguieriarecarsoxgdrovated wr SEQoxMatinyiBed Mol

exenpl ary gﬁéﬁ&%ﬁﬁgfﬁ G&4l s shown in SEQ ID No 7. | nmunogeni c

polypept| in a lyophilised conposition according to the

i nvention may conprise Gag, Pol, Env and Net wherein at |east 75% or at

| east 90‘Vqr%n@&mbé‘@ﬁém?&%/are§&ﬁ iRATER Be 1P REdN SllgeRRbiRRGS Rl these

native antigens are present. In |yophilised conpositions conprisin
i munogenite HMAGFe RIS RS as\HPedibes mgfais 82y ﬂﬁ@‘@“@b freq §goIRIesIduefd tTHBncat ed

Nef as defibnedsalmuanioPe¥iols hbeo&dkadbijaai@SorehrioRfm&aibtee datvd2oi  and

Net antigens are suitably present. 25 One enbodinent of the invention

provi des a | yophilised conposition conprising a TLRO |igand and an

I MMunogeniTge ﬂQhwﬁeﬂédod%tsaOBtﬁt@'eﬁidnag{v@tik/@ ofpﬂlé gsagent pﬁﬁenﬁﬂn mdyr Eﬂnﬁr&ﬁtledy Nef
(devoi d of nucl eoti des gncodl 89 tﬁa amtlpoc-)ur 14 Clae& ) e ro)n in the
order Gag’ 'ﬂ"_lvnsel\lafconﬁtﬁJ 685‘%?' Fcfr nutl 80t ideCConst Fue %(f correspondl ng
pol ypept i dmbadutnegbn‘s thieoprasset inmertipophtiel iusedr cospriséd |ao‘«®nad&mameng183fo t he

i nvention : n optimsed) Gag - p66 RT (codon
optim sed) Béttérégfﬁgg{egrel\ie?mupgssmg%aaﬁ%ﬂgat ed Net- p66 RT (codon

optim sed) - pl7, p24 (codon optim sed) Gag; 353. truncated Nef - pl7, p24

(codon Optr'ng‘te?ﬁld)ra&ﬁ&t a@@:@zd%reﬁﬁ%ﬂ@r@ t@ﬁzﬁ nﬁ@n‘i@é#)a tunfbur 228cikted @ﬁﬁtﬂaﬂrbr
opti m.sed) {co on optims truncat ed Nef

RT
(codon opFP”r‘Haé'é%?f thetal“ Righ R%’?ta'” %ie?St ?P?4EF('@B‘HJW vkt 3(5;&)? 9@&@"9 6.
pl7, pg4 (padonaepplide @‘Qd)!ea@ﬁg amitd dEieat EdgNefits-of p6 @aRTS, (fc:oei@mp@psnm sed) .

An exerrpla fusjon i of nd. Nef. artl lLarly_in the |
or der - Cag SRFerET=0 1pda 2o B 10 obro BR8B! ary

fusion i stcafail wéthionheo$copé of theldvenikin anidnde$ thedragimeot MMstraieﬁ hetigsnidiy.

24- RT- Ne 7 F4+a 013106.

P b 4sto%§9,tﬁat 3 rRller! Shitbild Bk én_e Bbltcos) gffé%ﬂa@@&' Py R20RGH

F4 is a preferred-exa anti ound I'n
| yophi | i sedd dsnfsessnart mcwﬁb*@mi !HW@ﬁtandmmUFﬁéewe%m fOSTETGEEE B F4 i s

gi \éenﬁbn (?E@rdltpg&lﬁr]ﬂ{% t\ﬂﬁ\%ﬁﬁaﬁgé’iat%@(&blﬁ%%e Ex@mbit@ryhﬁﬁg@\egtsgﬂam s3eauence is
unaeri il ne an es |1 ntr uce
const r uct PBR0 FHED & WOZ@&P@ @8 %@n?@ A9 éﬂ‘@ﬁ?@ﬁ% H‘y@%% fff Weyero,

wher e: P24ngequentien tiege rmgaslds 1-232 (in bold) RT sequence: am no-acids
235-795 5Nef sequence: am no-acids 798-1002 P17 sequence: am no-aci ds

1005- 1136 Boxes: am no-aci ds introduced b%/ genetic construction
In one embodiment of the invention, the lyophilised composition comprising Her 2 neu

25  antigen and CpG oligonucieotide is reconstituted with a liposome or oil in water emulsion
carrier containing 3D-MPL and QS21. Such reconstituted formulations produce both a
humorat and cellular mediated response.

The lyophilised compositions of the invention may contain antigens associated with
30 tumour-support mechanisms (e.g. angiogenesis, tumour invasion) for example tie 2,
VEGF.

In another aspect of the invention, the antigen within the lyophilised composition of the

invention is an antigen selected from HIV derived antigens, particularly HIV-1 derived

35 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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K (Lysine): instead of Tryptophan (W. Mitation introduced to renover
enzyne activity 10l n another enbodi nent a | yophilised conposition contains
Gag, RI, integrase and Nef, especially in the order Gag-RT-integrase- Nef
(see eg SEQID No 11). In other enbodinents the HV antigen nay be a fusion
pol ypepti de mhich conprises Nef or an imrunogenic derivative thereof or an

| TTunOgent g e&g‘gga%&dﬁszﬁ%faﬁ S ﬁa&%gbe%%%h&wtoo&&;%s@@nogem c

derivativ oth pl7
and p24 (%‘derétl actiyfies et ef‘ﬁ‘@?@ the N&f prIOE@%é'F kB‘?\"@“ ‘I91I°9“%1‘3‘nt31 enic
fragment Bt weenion frem thiEep!l awtaep] Athonglt e dideaiqah BIRPIARTS °f| g %‘Wt'ﬂiéfs 20 For
exanpl e pdsbateiy Aduitiqpaily Safintarects with db pighall fathveaygefhl sl @nddmglms an

resped i valtiye stdte, OREiciebadh mest penoye pitré ieffieint gamEo skitressivnc oSbakenidivan

| MuNogeni il HARE RS NS WIPddIGioRs P A réyloh, anthp24lisGagemr not TBNERBERNI C
fragment s | hes, glegrote{nna g s§¥&192%5ﬁﬂﬂﬂn isex ih i ﬂ%ﬁtc@ﬁ& SPARSRhedd?h P17 CGag

corrponent are separ at ast one further HV antigen or inmmunogenic

fragment, Y"Qich as Net and/or RT or I mmunogeni ¢ derivatives thereof or

i mmunogeni ¢ fragments thereof. See VW02006/ 013106 for further details.

I n f usl onTlpr Ge@DERS A PW%@J%@%@%@QWW yiglg AP UReT PRETRERUCt hat t he
p24 pr ecedeshSubetlyRiledved frite 3 consapsiseproleieatis enaifreproteiied on carpihrrolgine

expr essedpal anenideiEaciadiindinggploain eyprassntanviafogy?2 BietdseBN,dfniRTDMsambser ved.

Some consgipwiel f1 f9os 2UFgelddVitdiE Yol 2 $@gb)conposi tions according to the
|nvent|on include the following: 35 1.p24 - RT - Nef - pl7 2. p24 - RT*-

P ofie A9 Nl o2 yipbdnh (B eMetisa cRilkh 35 P17 -
LN St e R T A e R

P55 Is mynstoylated triggering its association with the cytoplasmic aspect of cell
membranes. The membrane-associated Gag polyprotein recruits two copies of the viral
genomic RNA along with other viral and cellular proteins that triggers the budding of the

20 viral particle from the surface of an infected cell. After budding, p55 is cleaved by the
virally encoded protease (a product of the Pal gene) during the process of viral maturation
into four smaller proteins designated MA (matrix {p17]), CA (capsid [p24]), NC
(nucleocapsid [p9]), and pé.

25 In addition to the 3 major Gag proteins (p17, p24 and p9), all Gag precursors contain
several other regions, which are cleaved out and remain in the virion as peptides of
various sizes. These proteins have different roles e.g. the p2 protein has a proposed role
in regulating activity of the protease and contributes ta the correct timing of proteolytic
processing.

30
The MA polypeptide is derived from the N-terminal, myristoylated end of p55. Most MA
molecules remain attached to the inner surface of the virion lipid bilayer, stabilizing the
particle. A subset of MA is recruited inside the deeper layers of the virion where it
becomes part of the complex which escorts the viral DNA to the nucleus. These MA

35 molecules facilitate the nuclear transport of the viral genome because a karyophilic signal
on MA is recognized by the cellular nuclear import machinery. This phenomenon allows
HIV to infect non-dividing cells, an unusual property for a retrovirus.

The p24 (CA) protein forms the conical core of viral particles. Cyclophilin A has been

40  demonstrated to interact with the p24 region of p55 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
45  signal of HIV. The packaging signal consists of four stem loop structures located near the
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45* represents Rl nmethionine5g2 nutation to lysine In another aspect the
present invention provides a |yophilised conposition containing a fusion
protein of H'V antigens conprising at |east four HV antigens or

i mmunogeni ¢ fragnents, wherein the four antigens or fragnents are or are
derived from Nef, Pol and 5 Gag. Preferably Gag is present as two separate
conponents which are separated by at | east one other antigen in the fusion.
Pr ef er abl w' bhe ofNek viral RNA aheRgificNat to MedibtertablincotpoeatiBolof b hepb@ogiusp51RT.
Pref er abl wNA@tdAB/-1 SiriBds! RBbiRR40 GRdpaddiify sBhaliebLadinteatkibrSMeaBld

propertieg %OEH‘?&R@%F%@% R@%@&I‘it%tggt‘e\;e %tﬂ(aH&r@n%d n this aspect of the

i nvention are as ed herein Preferred odi nents of this aspect

of the |nvent| on are the four conpanent fusions as_al ready i sted above: 1.
p24 - Thrigit po!mt@e reé;ﬂ) megigies _ lntﬁ@ptlonsptiequggpﬁ feag arggltp@- acCeREPY- p17

4. p24 - pMCREFﬂ VprNesding }tﬁLWevh@rquﬂiﬂﬁb@fe\‘mdntﬁcﬁ%@@b‘t@d@!@”ﬁséféllevﬁﬁt feoient he

| yophi | i satocomaosia scocalied latdhdorpaie sbivh id regeairdd fontheeffickkat/ wldase kidpuddimguences
present i RirlbR: MeRRANtifTectsegiliences corresponding to particul ar antigens such.
as Gag, RT and Net Such linker sequences may be, for 20exanple, up to 20

ai no 16 ci iﬁ IFQ)I g?ﬁ'eg%n odleg' tl‘gegﬁ&élﬁy h%nfﬁ%@tt@ltlééqﬁ%( dé'g}b b(ﬁe vfr@gqnleér

am no aci

Furt her dé@%‘ftm ’t O 6f trgnsc%ptas tf—el %? an | ens ecgra gm el nﬁe&d ‘fl

W03/ 025068earationy ghyiral PNA doig el di@“ e REMBHORBAE P Cle CBRSruY e
derived f voign &rsieaseVe yiekldee amio tomriRg| I@%ﬂ%&é'chco'(‘iﬁ'ﬁéléc@t@ﬁ NeteRg¥YC. For
exanpl e t fiw BINK mn@wn@%wnbeDﬁérdlmtﬁdf P polwderage,oriboBucleagsetl) @indy B. I n
one speci khmoryrzadinaEntgabe pheein. NHMBNRIT ¢na hatetarltydridf fusleehgtioRP ¢eia) iaodh a

cont ai Ns . REGade 61 RNGSH NMELHAQDBE c6rbBR) MARRLIRMasE M @siaspect of this
enbodi nent a flrst 30 |nnunogen|c pol ypeptide is a polypeptlde conpri sing

Gag and/ of g%@lfh%rmg\& DleirRerd85dd"RF h Getf m?t'@én hel e (eg.
RO ’EéHIE P opney

anentl on"?fp BW&ES n8 e P‘a §tftb85“‘1‘esass ﬂ]% é i aD a tb#%ffgl ng Gap
and/ oE0 polsgh@NoranfdiNops fgn'fp Ktchgrocgaliang FQ/@” B d}qVW@faSpﬁ ¥e'§

GagRT- Nef upgbleiyinii@ts; W%gyra%@w novogBut TeAYyes A Pihexighgdndleledaisedr ®ent , a
pol ypept i derigwmnfRiA). ng Gap and/ or Pol and/or Nef or a fragnment or
derivative of any of them (eg p24-RT-Nef-pl7) is a first inmunogenic

pol ypept i d@e qunhsa HORLVIREMdrae it ANRT bidtdigs SEAR tA8 déhtidledie 3R/ iRFediBdtionr a
f rag g?gt Qf ré’ﬁ&diﬁ@aﬁlbW@ﬂ@BeWe af grhe kiR Rlis Naf s ctively degrades the
| NEREY A3 NERNA! S oS RAAAdmARL IR NQYERL G P ey BEPIEAEe and ribo H
occupy separate, non-overlapping domains within the Pol covering the amino two thirds of
the Pol. :

30 The p66 catalytic subunit is folded into 5 distinct subdomains. The amino terminal 23 of
these have the portion with RT activity. Carboxy terminal to these is the RNase H
domain.

After infection of the host cell, the retroviral RNA genome is copied into linear double

35 stranded DNA by the reverse transcriptase that is present in the infecting particle. The
integrase (reviewed in Skalka AM '98 Adv in Virus Res 52 271-273) recognises the ends
of the viral DNA, trims them and accompanies the viral DNA to a host chromosomal site o
catalyse integration. Many sites in the host DNA can be targets for integration. Although
the integrase is sufficient to catalyse integration in vitro, it is not the only protein

40  associated with. the viral DNA in vivo - the large profein - viral DNA complex isclated from
the infected cells has been dencted the pre integration complex. This facilitates the
acquisition of the host cell genes by progeny viral genomeé.
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I n anot her specific enbodinent of the invention, a first imunogenic

pol ypeptide is Env or a fragnent or derivative thereof eg gpl20, gpl40 or
gpl60 (especially gpl20). In one specific enbodi ment of the invention a

second i mmunogeni ¢ pol ypeptide is a pol ypeptide conprising Gag and/ or Pol

and/or Nef or a fragnent or derivative of any of them (eg p24- RT-Nef-p

Thus L 8 @%Q ?egr'n];e.'ic yggP? g’s{ﬂﬁc gmgcl':nﬂg L Nat Ir&ﬁé; mo{heq:% a'lf(l@tcbr\ée

thereof e espe

i munoge E?FB Brefﬂ’t"?i" mﬁ'ﬁ'd é‘e BRYF S8 m@@rﬁ?% g,ip Srﬁwfa@?m%?r and/ or
Nef or a e &geriRtY @‘rpoa’éidﬁ?‘%ldb”\i@” Br.any of them (eg p24- RT-Nef-pl7) is a
second i nunogeni ¢ pol ypeptide. In another specific enbodi nent of the

i nvents onklival tedvetl dnfigamdge nseinpbt yrpepidndeay shua forl&apgley pe ptleded ompri si ng
Gag and/ ofsad’@br AReHpN fulledngdr Gag)f bﬂg(@;ﬁﬁm@f ofdgdd)Vigda fefotér ;ﬁiﬂf}bn(ﬁf Ge@@m (eg
pad- gggrelgmpgz? ypde: tolpeﬁa e #I}érﬁ RPdRFERL O%Pt,;‘a@ro’ AN RRA & 9 E eg
gpl20, gpﬂ%g el (Q gﬁ"{/eséo Cprcit?ase al@g rﬁe&l}qu)% gr%bag%’gf &Jolh(? %ﬂ 0.

erbod rerdet! hRR HyERgen 8P Btz elag) AP TRy nageniy

f r agnht mgnapél S mwepmicwv BRv.t agn R“@fga'ﬁﬂzfohlinﬂléfn"%‘fwe’i‘% dgrivafivest

i mrunogentherepbandispringgerin frag@nents thesedf ingtpdingt P18y PAer R antl dearpre: dalv eqg
gpl120, gpdébines ryplGOmMbespevlypétidegpdriiBy payraickeltdpsd encuding op@ypeptides

pol ypept i glgresgdhbing tloym@stwéweder@mm@mnfomyamm@tza@m @ne @hhb@enly or may
cont ai n nB{t Behd\ @R P PRy 3RIdeBRRd from thR BB6: REPeSdverl dkBRnt AWGBLd @By, félhe TLRO
|1 gang, ﬁqgﬁe b l:SthSr%\éQ .hfgesﬁlaLUFag.o {profdln, ARP RASH Ehé/%}vs\( RRRS:

ant | gens e rhlz olypeptide eac whidh

25ant i genYHT %'?‘ Orr{g gt NP 8y "Ef“”'%%‘ed co- \y§00 P On'or a('fpg can
i nprove tA "?‘”“E?ﬂ A PP OB'ﬁoﬁeé Yhets FheepHay bperaoy TLR9 ligand is an

i mrunostinul atory oligonucl eotide, the antigen will be a nolecule with a
net negatFwrexehaege.anifmrvay tingprise Faadr s intpungasphideingdde o imMuapgent i gen
W t h 20 nefraghasit thoreofchaeq@ RThaera insnanogessiderivativy ot amutdyenic iR mengand
wi T i nt efhakdr, Widdd {ohReBt g @AmMURRHRNICEEMISHet 8t indiurebetif @rahivophinbicsed 30

conposi ti \Qiﬁbreﬁc’tﬁ@@dgy SRS bNGeRLEGH Bididh i PPrelEntt ana Bt iBRAus ER Bf iyse NOt
desirabl e l}fﬁ% £an be avoi ded by one of skill in the art by including with

t he corrp05| N for | yophi lisation excipients which are known to increase
solubility in such situations such as, fqor exa he TLRO
i gantP and GA9e>eIHeTSr Y USREFERERET St BedoiRsiaR i %U%'ﬁ?%%en%eaﬁwﬁpﬁ%s to
form the #M9RENgsaRKETTAr ruPATIPEH AP (i F 1S9O 1P s81in OBLMRENTY, the
exci pi ent somprises pbhaaiar pd4 enyoinucteauemne. t o protect the protein from
denaturation during the early stages of |yophilisation, and a |yoprotectant
to prevent Rrot@uentdasidy) Vahiagh duhdtagndry i ugstadiany dhédtiestenennobeesd es may

be usgfl, Q4nLARIPARGH eem()tgﬁ)zg(g@g t hat has both properties, 40 such as
a di sacchari de. t| ona Iy, a crystal | i ne bul ki ng agent such as mannitol or

gl yci ne |o i c_surf such ol e or
Tucen(r) TP ntie" Sl Bl Bkl Ao MO B O
Exci pi ent 49509 BRBe Rl dequeN B arirkye é‘Ff%r ' PO B %P ?ﬁg i nal
bul k.  Suleasniexiexddiohi Wit fsaanirek auBOREESRINABGISh FAsSgal sSugﬁéﬁgfa%mé @Er ose,
t r ehadfs ePoirratiini majseC alndpitapkt otiéxdt i nee spesicaxamplet BT 6 ivgededmsl jusittes r aose,
mal t opent poise jast thealbatagreasd ,RTpol yol s such as mannitol or sorbitol;

pol ymers such as dextran, polyethylene glycol (PEG, or

pol yvi nyl gyt gl h&ﬂa&eaP\éP)tMe %@.cﬂp %@élﬁi%rsmo%oela\e%reﬁ B! A81 iRRnfbn
ar g' ni ne. %p‘rflolr%xig/ c%*‘ng)%gs Mta‘?loﬁ? 8%98%’%&@% léghle% Eggn %Qnarmﬂ{g?l%ﬁ’sﬂé or

exanpl e t e used to6ge
combi #At | Br?égia%’ HE §EPeREy yﬁtﬁﬁsdext ran, for exarrpl e sucrose and dextran or
trehal ose and dextran; sugar and PEG for exanpl e PEGB0O00 and sacchari des;
sugar andOPNmaﬁsoﬁheMﬁmt@ns@&}f oseinghe iPertiongs amcatasdo 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

45 s referred to herein as trNef). Alternatively or additionally the Nef may be modified to
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10 am no acids, for exanple glycine and sucrose; two sugars together, for
xanpl e sucrose and gl ucose or sucrose and raffinose; sucrose and polyols,
for exanple sucrose and sorbitol or sucrose and nmannitol; polyols and am no
aci ds, such as mannitol and gl ycine. Surfactants such as pol ysorbate
or Tween(r) may be added to any conbi nation of 15excipients. In order to
form an i mmunogeni ¢ conposition which can be used for vaccination, the

| yophi | i seeémeapeshyristytaticosital chrng(am@ taatGhgR myeisigiatitre siteLik8y bé gamslets
reconstit yediaibt Br sulRhatieRc AldhaRklyYoragaaiab ik Bkl M8Nbe nlddifed @ akdref erred
aspect of tt‘ié‘ﬂﬂéu@‘ﬁ@%btﬁ’bf é‘twﬁ% l?éi 174 by @@ngnaheug&ﬁs%n& Bf'ﬂ‘fnﬁé cubahe

A
di luent, for.exa H I,on ones, or an
o 1 1 vt S S 87 Bpoe i %%aav%eﬁgf e ihlaeBaa Chre T B e
i muno8t i MIPHRIAN P pal (308 Comet BiolRays $@A) 1433 nst i t ut ed i munogeni ¢
conposition will contain other immnostinulants in addition to the TLR9

| i gand f ouid Env artigeh yopyhid psedntcomsdsil tangth. a2 5itEr e @ureatd msnpeidOofr known

i Munost i rHbddit (BptihBhwal @ dukakl haatie adjasrantie ebhvige Gtk ongif Getvwean

conbi nati gg420"hedi gpaay.eTiy eRatantgbn 'rﬁHWB@oSBeSb%Ebﬁteﬁpﬁé"r%ﬁﬁa@ YicdgingPpect rum

of patpog Fb%eg\éetdh%% 2 BEPS LS ol OfpdXPRRUidvailas béeeeans' bl &
for i nnat 2:; ivi 01y fo n@gr ay a com@{%ﬁ{lorp g aioremﬁ?t‘oneé éggéf: :ge’nﬁ an EF, t Ose

m cr obi al 0 tr| nat eC|

morobi  ekihed et%ﬁ(i'bmwg&éaﬂ%% 265 A0 TUap o RUNGHS SLFPYERY

mol ecul e &R usgthasWeltur exclusively in, the external leaflet of the outer
menbr ane of gram negative bacteri a. [PS have been shown to be TLR4 |i gands.
LPS i npedendssinplact g0 abkglenct &rdhawbyh SEQUDNNow pAresseniptarappl 40hsaqoeneti C
cells, ang; &oeniimgeoMpdd n adherence for colonisation. [PS are a group of
structurally related conpl ex nol ecul es of approxinmately 10,000 Daltons in

size and "I)’r%&]gﬂédcﬂc p%fly E'tfo%g & gllﬁgti oﬁh:llé&lkc%ql oglgbrpgcs o(n# toqrile %vérﬁ%ﬁ' fic

pol ysaccharl P \g | thﬂ {Igast

ol i gosacclﬁ’éarl‘ﬁ’@pé'a%tra ?e R i ‘i\as eofﬁl t Pe@ §8*whi ch
servesVas e %%‘?'B‘Hﬁogxﬁ cofdhe bk ep’it Peg g ??%@‘V%FW@SQ%\%erPéesﬂzP%acchar| de
units which carry long chain fatty acids. The biological activities of
LPS, such lmaslydphilbed camdosititys goynpogieni ioimupogerdc adiiyweatites civhigh  bawmisbeen
shown to hpe7ped shedpdtORT hand trypicdied Nubiae pfineldrabood) t9686 b, the MTULNMPepHsCaft y 1S
associ at eghamdiie tag, i SPE Nef 4kigPR 28 d0IEdY dréengonponent (0-antigen). Both
LPS apg |ipid A have |ong been known for their strong adjuvant effects, but

;grewh; 3['. td?fé'&géae &gqttggﬁeqn F%ea?garfoeppr sFtGﬁchmgﬁser‘nd 87rR ggpgg
the toxi ci P8l HBdmgnpy Oimﬁﬁ Sodnibinits ST 5% Ghg| POLRT U MIERENS T
sal rmnelléeﬁ‘PWrPéé‘B‘f'%O“ﬁﬁfﬁ dﬁgé@%amraﬁdéd% ~1%@§ I BRPHeEGPETE of the

parent (sMéth) strain (Luderitz et al. 1966 Ann. N. Y. Acad. Sci.

133: 349-374). The col onies selected were screened for their susceptibility
to lysis Igpeafipanighuctfotiph agesrucanghdoadrespd@idghpagpeptdo rhi@gns hadr wiesipl ayed a
narrow r angehiddeds@RpbiitioHstatcdraing &ePliibleftidn@if: or two phages only) were
sel ect ed 100, 1% Ylih&ldof oHiKised) hta%_, efpf ]33y l:@d%nto%t.medj sqhatdangt a deep
rough mut %”trruﬁ&ft%:g "‘hbafthr?oQS S&rﬁaéfe%% Jprp§2 5:833 fivden 804 referred to

he wa?‘aﬂﬁe%%mt ot &1 R84 (ﬁ:{ﬁg\?g%gtamlseﬁrbag - P66 R (coddn ophi nélsed)prOdUCEd by

6 RT (codon optlmised) - pl17, p24 (codon optimised) Gag - truncated Nef;

5 p66 RT (codon optimised) — truncated Nef - p17, p24 (codon optimised) Gag;

6. p17, p24 (codon optimised) Gag - truncated Nef - p66 RT (codon optimised).
An exemplary fusion is a fusion of Gag, RT and Nef particularly in the order Gag-RT-Nef
40 (see eg SEQ ID No 8 or SEQ ID NO: 9)  Anocther exemplary fusion is a fusion of p17,
p24, RT and Nef particularly in the order p24-RT-Nef-p17. This fusion is called F4 and is
described in WO2006/013106. F4 is a preferred example of an HIV anﬁgen 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 underfined,
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15rel atively sinple structure. (i) they contain no O-specific region - a
characteristic which is responsible for the shift fromthe wild type snooth
phenotype to the nmutant rough phenotype and results in a | oss of virul ence
(ii) the core region is very short - this characteristic increases the
strain 20susceptibility to a variety of chem' cals (H) the lipid A noiety

i s highly, a S y. A
(MPL), vvhlrgﬁwe b §Vﬂr%mdd@0{“ﬁ§§ infr el q1 deptg ng?gugf)@pngéeé(Tb%ﬁcgd froma
deep roug%e%[t] {54 0 e bact eria, retains the adjuvant
properti €3 do?eqy%ewﬁmm B&Qﬁﬂ a toxicity which is reduced by a
factor ofRﬁﬁP@%ﬁ%@m'%aCl@O%ﬁs(@si rreasured by Iethal dose in chick enbryo
eggs) { JoNefsenustcal amit987dReEE-104f ect. Dis. 9 Suppl: S512-S516). LPS is

typi cal | yprefdqused: bminaisarisalbomeidb sol uti ons of noderate strength (e.g. 0.1
M HCI ) fOéoﬁesﬁﬁﬁrﬁd)ébd%fmt?d@ﬂl’:%bﬁ@ér@hé’cé’r@trﬁdtl@blt es. This process resul ts in

dephosphog yl_%fngr ﬂaﬁkﬁ&%ﬁé&g’%gg\}vﬁ nMu oh HeGRIRS Ry ERRY %r%zﬁﬁe LO&i

posi tion, ate m)nophosphoryl ipid VPL) ,

whi ch may be gbtained b 30 al kal j.ne dro further
AT (hv R R R M e @aﬁﬁ%&?\; *née@éase@%é“f% 094

(Ri bi | mespseiabhn &g ayer GagRTrearaseah el (5as e $EQ{YPPdAF 1 y perforned in

organi ¢ solvent, such as a m xture of chlorofornfnethanol, by saturation
with an ammmr&@mbmténmmﬂ-il\makgebaaw bes adsicmspdlpBptiviesadeiucnrc@iseoNat e at pH .

10.5. o arfiridiehedie bonanid mercanol dieinpiapgéd iragnerh tdRdiPnd 1 7a0ay | abl e
in, Tor exanpl &g 3alad n%&o%%c RAV DO (HRERP 3 m(rﬁEHdgéﬁc Gaphendlhosd;, Some
mol ecl es, gm@neb&%J R Bod AP AN E AP LS ROMNGLE av 8 alllip bt

activity. re of triterpene glycosi
extract ed™ LHW?'IH B%[E%tB?tWteﬁ%ﬁt Foe 22 Quillaja saponarl a. Crude saponins

have been extensivel npl oyed as veterinary adjuvants. Quil-Ais a

parti al | yFguaxpmpiedNe qﬁ%@@‘%%l’?%ﬂi’ﬂ Ngf- the Quillaja saponin material. 0321
is a Mplc purified non toxic fraction of Quil A and its nethod of its

pr oduct i oRcr safhp®gl10Skd Jhd$20 A2 )aré suildSy patienith Mo ads) (@8 Fe540tivebl N one
aspect of the invention, the diluent contains one further inmunostimnulant.
In" anot hey, a.s@%%oeﬂ‘memh% I Byﬁa@feu%mao@@oﬁildo%ms é&@%ﬁqh rsolymf;d@ne
further | g o gg@agmgmadzwc bhef@hdeor T Auch'a

sapon ta d 7% compone re seg NESy é}lgan?oﬁe rrent of
the ifi C‘?”Eﬂf%”ﬁ% " nGa | P {‘ ?y 3D MPL
as descrl Hk}/darﬁ'@ia’éPh’m’qwoﬁerf‘%??%?m TR ADOG] FE fortrﬂ@“ ?R?@Ht eB‘r‘la 'V?She
further iWAIASHSTIMMINARNG B2dBPEs heregesers W&’#OH@%@WG i9rusher dgtefsyr t her
enbodi mrent of the invention, the diluent contains 0521 and 3D-MPL. In one
aspect of Intfhsisn pmteddi whedit contigtiee g4 et RT] ismap be ipleiérablediat thegaPd sea@des

cont agi Nge@Rh 0o doRDuMAecalist @nat heranagPpecie aiprédied smaadiorent betehe

di | uent i gy ReRntk bohiah of RPRSEYTBRGONt @i Ni ng Q521 and 3D-MPL. 15The
invention will now be described further by way of reference to the

fol I ow ngSonr]]gréonstructs fornL%e in X@/(@Bﬁlllsed compositions according to the invention include the

following:

p24 — RT — Nef — p17
p24 — RT* — Nef —p17
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

45  *represents RT methioninesg, mutation fo lysine

i8
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Exanpl es Exanple 1: Freeze drying of a CpG oligonucl eotide and CPC- P501S as
antigen 5The antigen used was CPC - P501S. This antigen is shown in figure
1 diagrammatically, in which the section showing TM2 to TML2 represents the
P5015 antigen; the oval shapes on the |eft hand side represent the CPC
fusion partners and the Hs tail is showm on the right hand side. 10 The
antigen was produced with a Hs tag as showmn in S. cerevisiae and then made
to a concentration of 700pg/nl using a buffer of Tris (5nM pH7.5) and
Tween80 (Qn3bthel BsfCERR Reddh idvbRRin Milifles $4o Fﬁl%d(c%ﬁ? Rosies caisieifg ko wat er
for inj eCti gy bbb h—n?édugé‘% g&mg d & o848 Bl ANZ2hideht %r %Mun&&nf@ weas
t hen addecj oI g ) £ %z!acre (gm [che antdl on of
0.2% Thi ré—?’ﬁf& Wﬁgﬁ%ﬁ” algr“}é? 181> 8 rﬁ‘?{U? Lol NeTo oRh @
t enper étur%a -CPE! qﬁ%@&@%‘%%ﬁ%@sd\‘fﬂ SPP%‘?'%CQE’\BP%E’%%’“‘H'& %‘%pé‘@tﬂ/%?tl rred
for 4 m nueass opg ofhepantigemiethatiupian. Aetgrbhoihe dist brfuiseayth DefoPwfeially theen
added, andd leepdteoutdiRAg Arefktablyethadipges bt akhd p3t Grg.e Othamrdsred featues at
room t enpenatpisgericd @itveearitiden tbrpdndats df .thelfugios @MpRSdshiecinf WRSnahdby sed as
follows: 20 described herdth. 5 of a conposition was filled into a glass vial,
whi ch was put through the [yophilisation 250yc|e as shown in figure 2.
SEEEU?E%W o33 %Dm“’a K5 atiestSundiub s BRI eSO BR e
vials of tafgado} Yon (see figure 3). Residual hunmidity content was
measured at théd-samg?4ifepo Nﬁft"sp%nd tenmperature using thernmogravimetry (TG
or Karl Fischer2. (KF)J24A§TéarNGtﬁep§éen bel ow, 5 the cakes were stable for up
to twasweeks. RBreezezdripetRTakef-pttability timng Visual aspect Cake
dianeter (nmm g4, p24 — p51RT* - Nef — p17

The immunogenic polypeptides used within the lyophilised composition of the present

invention may have linker sequences present in between the sequences corresponding fo

particular antigens such as Gag, RT and Nef. Such linker sequences may be, for

20  example, up to 20 amino acids in length. In a particular example they may be from 110 10
amino acids, or from 1 to 6 amino acids, for example 4-6 amino acids.

Further description of such suitable HIV antigens can be found in W0O03/025003.

HIV antigens for use in the present invention may be derived from any HIV clade, for
25  example clade A, clade B or clade C. For example the HIV antigens may be derived from
clade A or B, especially 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
30  immunogenic polypeptide is a polypeptide comprising Gag and/or Pol 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).
35 _
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 andfor 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
40  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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Moi sture content (% wH20/ w cake) KF TGTOOK 12.6 0.1 0.3% (1.5 nonth
at 40 0.8% (5 nonth at 4C) 1 week 37C OK nd 0.59% nd 2 week 37C Retraction
+ 9.8 0.8 nd

comprising Gag and/or Pol and/or Nef or a fragment or derivative of any of them (eg p24-
RT-Nef-p17).

Thus in one specific embodiment, Env or a fragment or derivative thereof eg gp120,

5 gp140 or gp160 {especially gp120} is a first immunogenic polypeptide and a polypeptide
comprising Gag and/or Pol andfor Nef or a fragment or derivative of any of them (eg p24-
RT-Nef-p17) is a second immunagenic polypeptide.

In another specific embodiment of the invention, a first immunogenic polypeplide is a

10  polypeptide comprising Gag and/or Pol and/or Nef or a fragment or derivative of any of
them (eg p24-RT-Nef-p17). In one specific embodiment of the invention a second
immunogenic polypeptide is Env or a fragment or derivative thereof eg gp120, gp140 or
gp160 (especially gp120).

15  Thus in one specific embodiment, a polypeptide comprising Gag 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 Env or a fragment or derivative thereof eg gp120, gp140 or gp160
(especially gp120) is a second immunogenic poiypeptide.

20  The lyophilised composition may contain one antigen, or may contain more than one
antigen.

tn one aspect of the invention, the TLRY ligand is used to improve the solubility of non-
positively charged antigens. The present inventors have found that, particularly with

25 antigens which are negatively charged, the co-lyaphilisation of Cpg can improve their
solubility on reconstitution.  Where the TLRS ligand is an immunostimulatory
oligonucleotide, the antigen will be a molecuie with a net negative charge. Where this
ligand is co-lyophilised with an antigen with a net positive charge, there is a possibility that
the TLR9 ligand will interact with the antigen upon reconstitution of the lyophilised

30 composition, possibly causing precipitation of the antigen. This is not desirable, but can
be avoided by one of skill in the art by including with the composition for lyophifisation
excipients which are known to increase solubility in such situations such as, for example,
L-arginine.

35 The TLR3 ligand and one or more antigens are combined with suitable excipients to form
the final bulk formulation which will be lyophilised. Optimally, the excipients will contain a
cryoprotectant to protect the protein from denaturation during the early stages of
Iyophilisation, and a lyoprotectant to prevent protein inactivation during drying. Two
different molecules may be used, or one moiecuie may be used that has both properties,

40  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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1.4% 3 week 37C Retraction ++ 7.7 1.0 nd 1.2% 4 week 37C Retraction ++ 8.7
1.5 Not neasurable 1.3% KF:. Karl Fischer nethod 10TG Thernogravinetry

met hod nd: not done OK: neither aggregation nor degradation Specs: 3%
(Thermogravi metry) 15The ‘humidity in a final container stored at 37C (to
accelerate stability analysis) increases during tine. After 1 nonth at 37C,
cakes contain 1.3% H20 and are retracted. In this experinent, the increase

i n hum di tSuithisle duteiplentstihgudeatte fbllvatingly grgasc Gtic apauciese, aletolbts raffitese from
the st Opp%a mEeRbRGH Gudth8s matn@tﬂsées bR traed, tnyMeSeriosst @NRGoRek@dBe;hel p
%S‘é?n]E of’ ﬁofs%ﬁ.lfzﬁ% In%ﬂmto?gr JA? é@fe\’@u‘%htﬁ@@xﬁaﬂc ?étl‘\}léhre gjgihsg% \émyts'?em
A (ali pos%ﬁé[e Bﬁ%{% "9 Are a%'sseﬁwc ?&?éﬁ%/‘%%&? Tf% Adj uvant

syst em’E (an oi I i n water errul si on adjuvant prepared as set out in
WD2005/ 11X59ipientsr mayjalkrahe wydineth sucl dhatofe PinMpER: dpr BXAMEs dHeady dodnt
prepar ed 28dpiegistmayube iuped\IRBOB/. FAB9I0E) conlignapiet Brindea gugas gat identray, for
degr adat i Girampie Seezewiridhdes@terorfiahalong ead idertraradjugarasid BYGI eémdxample
adj uvant  gysig0b Fand SRREN R[0S C4RL 8Rd VP WEakaRiak isQPro¥@ans €8P, Widdt ad uvant
10  amino acids, for example glycine and sucrose; two sugars together, for xample sucrose
and glucose or sucrose and raffinose; sucrose and polyols, for example sucrose and
sorbitol or sucrose and mannitol; polyols and amino acids, such as mannitol and glycine.

Surfactants such as polysorbate or Tween@ may be added to any combination of
15  excipients.

In order to form an immunogenic coi‘nposition which can be used for vaccination, the
lyophilised composition containing the antigen and the TLRS ligand is reconstituted with a
pharmaceutically acceptable diluent. It is a preferred aspect of the invention that such

20  diluent should be a particulate diluent, for example a solution of metal sait partictes, or
lipsomes, or an cil in water emuision.

In one embodiment, the diluent contains further immunostimulants. This means that the
final reconstituted immunogenic composition will contain other immunostimulants in
addition to the TLRS ligand found in the iyophilised composition.

25  There are a number of known immunostimutants which are known {o be adjuvants either
alone or in combination. The innate or natural immune systern recognises a wide
spectrum of pathogens without a need for prior exposure. The main cells responsible for
innate Immunity, monocytes/macrophages and neutrophils, phagocytose microbial
pathogens and trigger the innate, inflammatory, and specific immune responses.

30 Lipopolysaccharides (LP3) are the major surface molecule of, and occur exclusively in,
 the external leaflet of the outer membrane of gram-negative bacteria. LPS have been
shown to be TLR4 ligands. LPS impede destruction of bacteria by serum complements
and phagocytic cells, and are involved in adherence for colonisation. LPS are a group of
structurally related complex molectiles of approximately 10,000 Daltons in size and

35  consist of three covalently linked regions:.

(iy an O-specific polysaccharide chain (O-antigen) at the outer region

{(ii) a core oligosaccharide central region

(iii) lipid A - the innermost region which serves as the hydrophobic anchor, it
comprises glucosamine disaccharide units which carry iong chain fatty acids.
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system A. It was concluded that this was due to the decrease of the pH

bel ow the 30 isoelectric point of CPC-P501S. An increase in the
concentration of the Tris excipient to 50mM sol ved the problem and no
aggregati on was then seen with adjuvant system A It was al so found that
the presence of CpGin the Iyo cake (i.e. co | yophi l'i sation of antigen and
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bet ween |hResoWBEs FauwBrg e Bxivityadf LPE crdpitaaitile saitannAtrireapvanidiyl. i posones
found in a vial of adj uvant system A after reconstitution of a |yo-cake

cont ai ni ng anti gen, Tris and Tween. Therefa we can 10concl ude t hat
t he conpoﬁ@n?%‘m@?e”ﬁﬁémf gl PR desdsdaled ‘“tWQ(a%B]“LR/%WFrES bRMERG gure 4)
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produ@t i QResd BedResViat GRpIEVdd arenee hejsveeBessitivitg BudcyeibRue @nel yrotwo

fornul at i gRged offCrEe kR clcdatbh rrdbr S1AYNIThis BIBR O ILHeasARRANLf GodsEpude t hat
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CpG Exa drying o ol 1 gonucl eoti de and Mage-3

antigen ‘?ﬁ%sé% %%:n used was a portion of the protein D protein Ilnked to
MAGE-3, which in turn was linked to a His tail for ease of purification

PD- Mage3-Ihi @mpassnRiogtitee LBS, 8k@e|dibdiCed b8)he mutdihe. purrriekte RIvGIHava@t i gen
was produeetven ¢impe shiustuteag in E. coli and then nmade to a 25concentration
of 750 pg/nl usi ng a buffer of NaH2PO4 2H20/ K2ZHPO4. 2H20 (zmvp and Tween80
at appr oxi rratel 2%/ v (t

final bulk,
Slor boe (300 adexditan s daperiaBEth | ?i"‘a&tﬁ”?%w RE pbigyd Bl
concentration of SBt{5 hRfid Bos, 92‘?4?’@7‘?@%’4 5P %W%I—ﬁ’?‘eﬁ‘ﬁty%@‘dt hen
added 30to give &shithigla pedofvisrlersst rat i on of 5mM t aki ng i nto account the
phosphat e found) ithe tche asgidrgen veof fsbert -TWeerrh8GcleBsc wrscaabs dhadd@h t o gi ve
a final concentr atsoeptimfty . dd¥ettdkhagichinat o account the Tween found in the

anti gen buf f ergiy TH iBidT ¥otheis Wy ERgARKI i@l Upito Strattredisf or between Sand 15
m nutes at room tenperature. PD Mage3-H s vvas added (750pg/ nm.) and the

m xture was magnetically stirred for 5 - es at. room 35t rature.
A CpG ol | B POSEHoD D) AaMES. PR "R SDERAC Bats 28EIIDP IS Gt e
magnet i caPtipcled ifrPmeridgeprmou® wHigat €ei aigr Fhireagivadpciaa. KGR iy ailr e to
gi ve t he dropatiednillies Wile deHonsteating plisdetl whishpiRdgced by Dfattoppt homdi@? 0. 05M
or 0.2V wooH@ meadiddd oy leaBiMsedO ek aorposids) ohnes dralipsedeadnedl | owns:
Dis. 9 Suppl:8512-8516). LPS is typically refluxed in mineral acid solutions of moderate
strength (e.g. 0.1 M HCI) for a period of approximately 30 minutes. This process results in
dephosphorylation at the 1 position, and decarbohydration at the &' position, yielding MPL..

3-O-deacylated monophosphoryl lipid A (3D-MPL}), ‘which may be obtained by mild

30 alkaline hydrolysis of MPL, has a further reduced toxicity while again maintaining
adjuvanticity, see US4,912,094 (Ribi Immunochemicals). Alkaline hydrolysis is typically
performed in organic solvent, such as a mixture of chloroform/methanol, by saturation with
an aqueous solution of weak base, such as 0.5 M sodium carbonate at pH 10.5.

Further information on the preparation of 3D-MPL is available in, for exémp!e,
35 US4,912,094 and WQ02/078637 (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



No. Nanme ngredi ents Conponent Sit CC Before freeze-drying Weight (in
0. 5n0 Per HD (after Wth 0.625 ml Concentra: reconstit. of diluent)
Weight (in 0.5nm0 1 PD Mage3-Hi s NaH2PO4. 2H20- K2HPO4. 3H20 2nM Tween 80
--0.2%W theo pH7.5 750pg/nmL 375 pg 600 pg/nl

Quiflaja saponaria. Crude saponins have been extensively employed as veterinary
adjuvants. Quil-A is a partially purified aqueous extract of the Quillaja saponin material.
QS21 is a Hplc purified non toxic fraction of Quil A and its method of its production is
disclosed (as QA21) in US patent No. 5,057,540.

5 In one aspect of the invention, the diluent contains one further immunostimulant. In
another - aspect of the invention, the diluent contains more than one further
immunostimulant.  Such immunostimulants may be TLR4 ligands, saponins, TLR7
ligands, TLR8 figands or TLR9 ligands. In one embodiment of the invention, the further
immunostimulant is a TLR4 ligand such as 3D-MPL as described herein. In a further

10 embodiment of the invention, the further immunostimulant is QS21 as described herein.
in yet a further embodiment of the invention, the diluent contains QS21 and 3D-MPL. In
one aspect of this embodiment, the diluent is an oil in water emulsion containing Q521
and 3D-MPL. In another aspect of this embodiment, the diluent is a solution of liposomes
containing QS21 and 3D-MPL.

15 The invention will now be described further by way of reference to the following, non-
limiting exampies. '
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Examples
Example 1: Freeze drying of a CpG oligonucleotide and CPC-P5018 as antigen

The antigen used was CPC — P501S. This antigen is shown in figure 1 diagrammatically,
in which the section showing TM2 to TM12 represents the P501S antigen; the oval
shapes on the left hand side represent the CPC fusion partners and the His tail is shown
on the right hand side.

The antigen was produced with a His tag as shown in S. cerevisiae and then made to a

concentration of 700pg/ml using a buffer of Tris (SmM pH7.5) and Tween80 (0.3%).

To prepare the final bulk, sucrose (35%) was added to water for injection to reach a final
concentration of 6.3%. Tris (1M pH8.8) was then added, followed by Tween 80 (25%) to
reach-a final concentration of 0.2%. This mixture was magneticaily stirred for 5 minutes at
room temperature. CPC-P501S was added and the mixture was magnetically stirred for 4
minutes at room temperature. A CpG oligo of SEQ ID No:4 was then added, and the
resuiting mixture magnetically stirred for 15 minutes at room temperature to give the final
bulk. The compcsition was analysed as follows:

"Fihal'}:"{'_ R _Fifﬁgi_,;co'ﬁtzﬁ'_i': er Final Finat c'ontain‘éf
Bulk | (B0owy v BUIK (500 ) |
(500 4y | Muman dose (500 pt) | Human dose
Cakes After Cakes After
reconstitution reconstitution
with 625 i with 625 i
. ASO1B ASO1B
CPC- 125 ug 100 ug CPC-P501 | 25 pg 20 ug
P501 ‘
CpG 625 ug 500 pg CpG 625 ug 500 pg
Tris 50 mM 40 mM Tris 50 mM 40 mM
Tween 80 | 0.50 % 0.40 % Tween 80 | 0.20% 0.16 %
Saccharo | 6.3 % 50% Saccharos | 6.3 % 50%
se . g
pH 91 +-17.4+-01 pH 9.1  +/-|7.4+-0.1
' 0.1 0.1

0.5ml of a composition was filled into a glass vial, which was put through the lyophitisation
cycle as shown in figure 2.
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Cake characterisation was carried out by visual inspection and diameter measurement at
T0, 1 week, 2 weeks, 3 weeks, and 4 weeks at 37°C, on three vials of the composition
(see figure 3). Residual humidity content was measured at the same timepoints and
temperature using thermogravimetry (TG) or Karl Fischer (KF). As can be seen below,
the cakes were stable for up to two weeks.

Freeze-dried cake

Stability Visual aspect | Cake diameter Moisture content
timing {mm) {% wH-O/w cake)
_ KFE TG
TO oK 12601 |  03% 0.8%
(1.5 month at (5 month at 4°C)
4°C)
1 week 37°C QK nd 0.59% nd
2 week 37°C Retraction + 9.8x0.8 nd 1.4%
3 week 37°C Retraction ++ 7.7+1.0 nd 1.2%
4 week 37°C Reftraction ++ 87x+x15 Not 1.3%
measurable

KF: Karl Fischer method

TG: Thermogravimetry method

nd: not done

OK: neither aggregation nor degradation
Specs: 3% (Thermogravimetry)

The humidity in a final container stored at 37°C (o accelerate stability analysis) increases
during time. After 1 month at 37°C, cakes contain 1.3% H20 and are retracted. In this
experiment, the increase in humidity is due to the fact that hygroscopic powder absorbs
water from the stoppers. Replacing the stoppers with new types of stoppers can help
prevent this retraction. '

The cakes were then reconstituled either with water for injection, or with the foliowing
carrier liquids: Adjuvant system A (a liposomal ‘adjuvant prepared as set out in
WO02005/112991), Adjuvant system E (an oil in water emulsion adjuvant prepared as set
out in WO2005/112981) or adjuvant system F (an oil in water emulsion adjuvant prepared
as set out in WO2005/112991).

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. It 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. 1t
was also found that the presence of CpG in the lyo cake (i.e. co-lyophilisation of antigen -
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anal ysed after between 7 to 9 days of cake storage at 37C

resi dual
Resi dual

present any
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lyophilisation (data not shown)

The impact of the excipients of the size of the liposomes in adjuvant system A was also
studied, and it was found that there was no difference in size between liposomes found in
a vial of adjuvant system A alone and liposomes found in a viai of adjuvant system A after
reconstitution of a lyo-cake containing antigen, CpG, Tris and Tween. Therefore we can
conclude that the components of the lyo-cake do not affect the adjuvant system (figure 4)

Finally, the antigenicity of the formulation was studied, and it was found that in terms of
lymphoproliferation and intracellular cytokine (IFNy) production, there was no difference
between a liquid versus a lyo formulation of CPC-P501S (data not shown). Therefore we
can conclude that the immunogenicity of the antigen is unaffected by co-lyophilisation with
CpG.

Example 2; Freeze drying of a CpG oligonucleotide and Mage-3 as antigen

The antigen used was a portion of the protein & protein linked to MAGE-3, which in turn
was linked to a His tail for ease of purification PD-Mage3-His (see Figure 5: SEQ ID NO:
13).

The purified bulk antigen was produced with a His tag in &=. coli and then made to a
concentration of 750 ug/mi using a buffer of NaHPO,.2H;0/K;HPO,.2H,G {(2mM) and
Tween80 at approximately 0.2%v/v (theoreitical) pH7.5.

To prepare the final bulk, sucrose (30%) was added to water for injection to give a final
concentration of 3.15%. NaH.PO4.2HO/KHPO,.2H,0 (100mM pH7.5) was then added
tc give a final PO, concentration of 5mM taking into account the phosphate found in the
antigen buffer. Tween 80 (3%) was also added {o give a final concentration of 0.15%,
taking into account the Tween found in the antigen buffer. This mixture was magnetically
stirred for between 5 and 15 minutes at room temperature. PB-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 NaOM 0.05M or 0.5M, or HCI 0.03M or
0.3M.

The compasition was analysed as follows:
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There was no evolution in the dianeter follow ng storage for between 7 to 9
days 15at 37C. The cakes were then reconstituted with Adjuvant systemA (a
| i posomal adj uvant prepared as set out in W2005/112991). No protein
aggregation or degradati on was seen, thereby confirmng that the antigen
can be co-lyophilised wwth CoG without affecting its ability to be
reconstituted. 20The antigenicity of the formulation was studi ed.
found that, followi ng reconstitution in Adjuvant system A, there was a
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anti gen yGaR-he Heehr ki goipg) | et of the reconstituted |yophilised
conposition wheré the Iyo caKe did not contain CoG This is evidence that,
in the ggsuRl HAMMAR BPThkdsy byedC RRT Bafeantyi @D, ddyBeatCOPLY ol bepal ign of
CpG i ”prs?)?é@;ﬁc&tib% sabkbility of the antigen on reconstitution. 30 2. FRAME
Two formul ations of FRAME were prepared. The reconstituted dose contai ned
1000pg/ rheat wiRANE amiutgenin Beldigtrsaier adlewirgnioBage far, bdib@en BoalSudays

Chl gigi degg Plogs or minus 840 pg/m CpG Both fornulations were reconstituted
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as set out in W0O2005/112991). No protein aggredation or degradation was seen, thereby

confirming that the antigen can be co-lyophilised with CpG without affecting its ability to be
reconstituted.

The antigenicity of the formulation was studied. It was found that, following reconstitution
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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35liquid (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 inproved as evidenced by the |ack of
antigen in the precipitate pellet. 40Precipitated antigen can be seen in
the pellet of the reconstituted | yophi | i sed conposition where the Iyo cake
did not contain his is further evi dence hat, in the case of a non-
posi ti vel {0 &g héﬁ% ihgdimesrllowing egisHiufion ot e fakss WiRSIVREE DFED fhe

sol ubi | i tAs efn beseeam Figenr Totherewahre effast popoten®SEQ | D NO. 1 TOO ATG ACG TTC
CTG ACG TT SEQ I D NO 2 TCT COO AGO GIG CGC CAT 10 SEQ I D NO: 3 ACC GAT GAO

SEC F‘?&n@@?:%pﬁ@gf SEGhHRNSdbikEy RSN RERJohEAEEnCCT TTT (LsTc GTT
e R D ol R o

RLI HCNSS “T‘(éA BERTCTRT RIETRERIN K
KQ VI KL REIMOE(H\NHWQEW WE@W&I‘PFCE@\I% 39 WOF“F@NIIEIW@PEG\IGTENE
GVAPTRAKREXpXA4QRY in E. coli consisting of a 12mer truncated tat sequence (leader sequence) and

10 amino acids number 2 — 281 of the WT1 sequence. After lyophilisation alone, this antigen
precipates if reconstituted with adjuvant system A due to its isoelectric point (5.85 to 7.5)
which is close to the pH of adjuvant system A (6.1) and the presence of sodium chloride in
adjuvant system A.

15 Two formulations of WT1-A10 were prepared. The reconstituted dose contained
'400ug/m! of WT1-A10 antigen, 10% sucrose, 100mM Tris, and 0.2% Tween 80, plus or
minus 840 pg/mi CpG.

Both formulations were reconstituted with 500p! of adjuvant system A. The resuiting liquid
20 was centrifuged and a Western blot performed on the non-centrifuged liquid (NC), the
supernatant (SN) and the peliet (P}. The results are shown in Figure 8.

As can be seen in Figure 8, 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.

25  Precipitated antigen can be seen in the pellet of the reconstituted lyophilised composition
where the iyo 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 soiubility of the
antigen on reconstitution.

30 2.PRAME
Two formulations of PRAME were prepared. The reconstituted dose contained 1000pg/ml
of PRAME antigen, 3.15% sucrose, 5mM Borate, 150nM Sedium Chloride, phus or minus
840 pg/ml CpG. Both formulations were reconstituted with 500p! of adjuvant system A.
The resulting liquid was centrifuged and a Western blot performed on the non-centrifuged
35  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.

40  Precipitated antigen can be seen in the pellet of the reconstituted lyophitised 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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LGVLM CSAA HACVPTDPNP LTPLCVTLDC QKEYALFYNI
SSGEDPEI VR RI KQ | NMAQ TEI FRPGEED EQLW/TVYYG QEVVLGNVTE
DDVNTTNSTT DVVPI DDDNA GFAI LKCNNK | RSDNFVDNT | GDI RQAHCN  HSFNCGGEFF

GRAFYAARKI

EVGKAMYAPP MRDNWRSELY VPWAKEATTT YFNMAKNNW TTSNGWM GE

Pl PI HYCAPA NGSLAEEEWW

TTKNKTTRNF

TFDGKGLCTN KTI | VQLNES LSRAQANNTL YCDTTQLFNS | GGQ RCSSN KYKVWKVEPL

NO: 7 1 MRVMEI QRNC 35 51 LECASDAKAY 101 DQVHEDI | SL 151 CSFNMITELR 201

SEQ I D

CPKVTFEPI P 251 VSTQLLLNGS 40 301 KSYRI GPGQT 351 TI 1 FTNSSGG 401 NGTI TLPCR

451 NNSANETFRP 501 RAVG GAVFL 45 551 AQQQALLKLTV 601 NSSWBNKSYD 651
LALDKWANLW CH LRAMEG M STEKHNVMVAT WDQSLKPCVQ DI | KQQVYSLF | KYCAPAGFA
DLElI TTHSFN- KQ | RMAQRV GGEDI RDNWR GFLGAAGSTM
| GM I | CSTA HACVPTDPNP LTPLCVTLNC
RQAHCNVSRT CGGEFFYCNT GQAMYAPPI E

LAEREVRI RS FYATDI VGDI
WG KQLQARV DI WONMTMW.Q NWFDI SKW.W
YRLDI ERI NSE® LIROMDEEFN ENI ANNAKNI

SEL YKYKVVRCERAS| A9STVES CAVERYL'TRDQ WDKEI SNYTD YIRS DNLWTVYYG QElI PLDNVTE
RLV GIGPCKNVST | VQFASPVKI

SNARVNATFIN_ _
GVI RCESNI T} ERL
EFNMAKDINMY ~ STEDREGVKN NCNTSAI TQA VQCTHG NFV NCI RPNNNTR NQLRKYFSNK

NNMQESNDT SEGLIioL FRDGGN AKRRVWEREK QQSNLLRAI E . KLI CTTNVPW NQQEKNEQDL
ACC GAT GAC GTC GCC GGT GAC GGC ACC ACG
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SEQ ID NO:4

PIR ARQ:LSE VQ QLLA WECSG 11 YSLI EESQ  VPVWARDAETT

TCG TCG TTT TGT CGT TTT GTC GTT

SEQ ID NO:5

TCC ATG ACG TTC CTG ATG CT

SEQ ID NO:6
MEVEETRKNY
LECASDAKAY
DOMHEDIISL
RECEIKNCSF
RLIHCNSSVM
VSTVQCTHGI
VAINCTRENN
KQIVIKLREH
TWNGTEGNNT
ITGLLLTRDG
GVAPTRAKRR

SEQ ID WO:7
1 MRVME

OHLWRWGTML
DTEVHNVWAT
WDQSLKPCVE
NITTSIRDKEV
TOACPKVSTE
RPVVSTQOLLL
NTREGIHIGPE
FGNKTIKFNQ
EGNSTITLEC
GTEGNGTENE
VVOR

IQRNC

QHLLRWGIMI

LGMLMICSAA
HACVFTDENFE
LTPLCVTLDC
QREYALFYNL
PIPIHYCAPA
NGSLAEEEVV
GRAFYAARKT
SSGGDPEIVR
RIKQIINMWQ
TEIFEPGGGD

LCGMIITCSTA

EQLWVTVYYG
QEVVLGNVTE
DDVNTTNSTT
DVVPIDDDNA
GFATLKCNNK
IRSDNFMDNT
IGDIRQAHCN
HSFNCGGEFF
EVGKAMYAPP
MRDNWRSELY

DNLW

VIVYYG

DWANTLRLVA SGLENSTWI'T

VPVWKEATTT
YENMWKNNMY
TTSNGWTGETL
TTENKTTRNEF
TFDGKGLCTN
KTIIVQLNES
LSRAQWNNTL

YCDTTQLFENS -

IGGQIRCSSHN
KYRVVKVEFL

a0
100
150
200
250
300
350
400
450
500
5114

VPVHRDAETT

51
101
151
201
251
301
351
401
451
501
551
601
651

LECASDAKAY
DOMHEDTIGL
CSFNMTTELR
CRIGWTEREDID
VSTQLLLNGS
KSYRIGPGQT
TITFTNSSGG
NGTITLPCRI
NNSANETFRP
RAVGIGAVFL
AQQOLLKLTV
NSSWSNKSYD
LALDKWANLW

SEQ ID NO:8

1
51
101
151
201
251
301
351
401

MCARASVLSG
LETSEGCRQI
LDKIEEEQNK
TLNAWVKVVE
LKETINEEAA
TNNPPIPVGE
YKTLRAEQAS
QGVGGPGHKA
EICTEMEKEG

STEKHNVWAT
WDQSLKFCVQ
DRKEQOVYSLE
IIIYCAPAGLA
LAEREVRIRS
FYATDIVGDI
DLEITTHSFEFN
KQITRMWORV
GGGDIRDNWR
GFLGAAGSTM
WGIKQLQARV
DIWQNMTWLQ
NWEDISKWLW

GELDRWEKIR
LGOLOPSLGT
SKKKAQQAARA
EXAFSPEVIP
EWDRVHEPVHA
IYRRWIILGL
QEVENWMTET
RVILMGPISPI
KISKIGPENP

HACVPTUPNP
LTPLCVTLNC
YRLDIEKINGS
ILKCNDTERH
ENIANNAKNI
ROAHCNVSRT
CGGEFFYCNT
GOAMYAPPIE
SELYKYKVVEK
GAASITLIVQ
LAVERYLRDQ
WDKEISNYTD
YIRS

LRPGGKEKYK
GSEELRSLYN
DTGHSNQVSQ
MEFSALSEGAT
GPIAPGQOMRE
NKIVRMYSPT
LLVOQNANPDC
ETVPVKLKPG
YNTPVFAIKEK

29

OEIPLDNVTE
SNARVNATEN
SNNNSEYRLV
GTGPCENVIT
IVQFASPVKI
DWNNTLRLVA
SGLEFNSTWTT
GVIRCESNIT
IEPLGVAPTR
ARQLLSGIVQ
QLLGIWGCSGS
IIYSLIEESQ

LKHIVWASRE
TYATLYCVHQ
NYPIVONIQG
PODLNTMLNT
PRGSDIAGTT
SILDIRQGPK
KTILKALGPA
MDGPKVKQWP
KDSTKWRKLY

EFNMWKNNMY
STEDREGMKN
NCNTSAITQA
YQCTIGIKEY
NCIRPNNNTR
NOQLRKYFSNK
NNMQESNDTS
GLILTRDGGN
AKRRVVEREK
QOSNLLRAIE
KLICTTNVPW
NQQEKNEQDL

LERFAVNPGL
RIEIKDTKEA
OMVHQAISPR
VGGHQAAMOM
STLOEQIGWM
EPFRDYVDRF
ATLEEMMTAC
LTEEKIKALV
DFRELNKRTQ



SEQ ID NO: 8 501 MGARASVLSG 51 LETSEGCRQ 101 LDKI EEEQNK 151 TLNAWKWVE
201 LKETI NEEAA 55 251 TNNPPI PVGE 301 YKTLRAEQAS 351 QGVGGPGHKA 401

El CTEMEKEG . CELDRVEKI R LGQLQPSLQT SKKKAQQRAAA EKAFSPEVI P EVWDRVHPVHA

| YKRW | LG QEVKNWMTET RVLMGPI SPI- Kl SKI GPENP  LRPGCGKKKYK GSEELRSLYN
DTGHSNQVSQ MFSALSEGAT GPI APGQVRE NKI VRMYSPT LLVONANPDC ETVPVKLKPG
YNTPVFAI KK 4 sh KHIAMMSSRE BYAIIl XA KNSR DANE £ Bk Nevvk M ePRGSDI AGTT

Sl LDl RQGPK Tl Mt@AYWD@MWSKDSEmKKMEPtﬂ@ﬁMPGQYRb El KDTKEA

QWHQAI SPR 33GGHOAAMDIVE S TR OBG! SANVREREREYYDRPCATIEENNMEAG ETEEK] KALV
DFRELNKRTQ 60451130@#%}9\9 @PPE\WEVWN@WWQWWEYWWWELR‘BM PDKWIVQPI V' 5
651 TK’?ALT SPL fp 851 LQDSGLEVNI
10 901 VPA ARELH NPAGLKKKKS
YNVLPQGVNKG Kk aﬁww M&LA&LE&NNI:ST X&&IMETV\WFEY

ANRETKLGKA ¢T DS@‘:S@@@VN EWWSAGIM@S@R@IVNBWEEHNK@YEEWFKNC VTVLDVGEAY
SPAI FOBSMI ROHLIFRWEIECIDIEQKbAYGEAN 1 NREMYMEPVH ORMREAHTINBWINATW PEVE
GYVTNRGRQK I50A SEG RRVENHGEHP LEBLIW YT QG PENTYSE LHPYS HESYPL DEDFR
Kl LEPFRKQNL PP BYRMAS %@%EW@S@K CMRBYEFEAVERT T HEYNTPPL VKL
WTLTDTTNG EBLVNG "FBOVPERPM YFPDWONYTP LHGVDDPERE KYTAFTI PS|
PDI VI ¥YM: PREKMGYELH VRQLCKLLRG | AEI QKQGQG TTESI VI WK WWQLEKEPI V
KTELQAI YL Acd KR YEAWE T4KAAN DL SH « CRGYVRYRL Tdu Wb BARERSRE~ 2 cE BSEQd e 9
at ggt t at cgtgeagadesdgedgggyraaadggt meatsagece st S teract Bgdeaiapgmdatgcat ggg
cccacaagatttaaacaccatgectaaacacagtggggggacatcaagecagecatgeaaatgtiaaaagagace
atcaatgaggaagetgcagaatgggatagagtacateccagtgeatgeagggectattgeaccaggecagatga
20 gagaaccaaggggaagtgacatagcaggaactactagtacectteaggaacaaataggatggatgacaaataa
" tecacectatcccagtaggagaaatttataaaagatggataatcctgggattaaataaaatagtaagaatgtat
agccctaccagecattectggacataagacaaggaccaaaagaacctittagagactatgtagaceggttctata
aaactctaagagccgagcaagcettcacaggaggtaaaaaattggatgacagaaacctitgttggtecaaaatge
gaacccagattgtaagactattttaaaagecattgggaccageggctacactagaagaaatgatgacageatgt
25 cagggagtaggaggacccggccataaggecaagagttttgratatgggeccccattagecctattgagactgtgt
cagtasaattaaagecaggaatggatggececaaaagttaaacaatggecatigacagaagaaaaaataaaagce
attagtagaszatttigtacagagatggaeaaggaagygaaaatittcaaaaattgggecctgaaaateccatacaat
acteocagtatttgeocataaagaaaaaagacagtactaaatggagaaaattagtagatitcagagaacttaata
agagaactcaagacttctgggaagttcaattaggaataccacatcecgragggtiaaaaaagaaaaaatcagt
30 aacagtactggatgtgggtgatgcatatttttcagttcoccttagatgaagacticaggaaatatactgeattt
accatacctagtataaacaatgagacaccagggattagatatcagtacaatgtgettccacagggatggaaag
gatcaccagcaataticcaaagtagecatgacaaaaatctitagagoectttitagaaaacaaaatccagacatagt
tatctatcaatacatggatgatttgtatgtaggatectgacttagaaatagggcageatagaacaaaaatagag
gagctgacacaacatctcttgaggtggggacttaCﬂacaccaqacaaagsac*t”agaaaq=acctccattcc
35 ttaazatgggttatgaactccatecckgataaatag ; agaazaagacagcty
gactgtcaatgea \atauaﬂaagtt:ﬁzgﬁﬂggsP‘ﬁ:--._, gcaagt jatttacccagggatiazagia
aggcaattatgtaaacteocottagaggaaccaaagcactaacagaagtaataccactaacagaagaagecagage
tagaactggcagaaaacagagagattctaaaagaaccagtacatggagtgtattatgacccatcaaaagactt
aatagcagaaatacagaagcaggggcaaggecaatggacatatcaaatttatcaagageccatttaaaaatcty
40 aaaacaggaaaatatgcaagaatgaggggtgeccacactaatgatgtaaaacaatiaacagaggeagigeaaa
aaataaccacagaaagcatagtaatatggggaaagactcctaaatttaaactgecccatacaaaaggaaacatyg
ggaaacatggtggacagagtattggcaagecacchggaticctgagtgggagtttgttaataccecctecttita
gtgaaattatggtadcagttagagaaagaacccatagtaggagcagaaaccitctatgtagatggggcageta
acagggagactaaattaggaaaagcaggatatgttactaatégaggaagacaaaaagttgtcaccctaactga
45 cacaacaaatcagaagactgagttacaagcaatitatctagetttgcaggattcgggattagaagtaaacata
gtaacagactcacaatatgcattaggaatcattcaagecacaaccagatcaaagtgaatcagagttagteaate
aaataatagagcagttaataaaaaaggaaaaggtctatctggcatgggtaccagcacacaaaggaattggagg
aaatgaacaagtagataaattagtcagtgctgqaatcaggaaagtgctabctataggtggcaaqtggtcaaaa
agtagtgtggttggatggcctacigtaagggaaagaatgagacgaygctgagccagcageagatggggtyggygag
50 cagcatctcecgagacctggaaaaacatggagcaatcacaagtageaatacagcagetaccaatgetygcttgtge
ctggctagaagcacaagaggagyaggaggtgggtititccagtcacacctcaggtacctitaagaccaatgact
tacaaggeagctgtadatcttagecactttttaaaagaaaaqggggggactggaagggctaattcacticccaac
gaagacaagatatccttgatctgtggatctaccacacacaaggctacttccectgattggcagaactacacace
aggqccaggggtcaqatatccactgacctttgqatggtgctacaagctagtaccaqttgagccagataaggta
55 gaagaggccaataaaggagagaacaccagcttgttacaccctgtgagectgcatggaatggatgacceigaga
gagaagtgttagagtggaggtttgacagecgectagcatttecatcacgtggeccgagagetgecateceggagta
cttcaagaactgchggccﬂatgggtgcgaqachtcagtattaagcgggggagaattagatcgatgggaaaaa
attcggttaaggccagggggaaagaaaaaatataaattaaaacatatagtatgggecaagcagggagctagaac
gattcgrcagttaatcctggectgttagaaacatcagaaggetgtagacaaatactgggacagctacaaccate
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t aaaagt agt agaagagaagget t t cagcccagaagt aat acccat gttttcagcatt at cagaaggagccac
cccacaagat tt aaacaccat gct aaacacagt ggggggacat caagcagccat gcaaat gt t aaaagagacc
at caat gaggaagct gcagaat gggat agagt acat ccagt gcat gcagggcct at t gcaccaggccagat ga
20 ' )

gagaaccaaggggaagt gacat agcaggaact act agt accct t caggaacaaat aggat ggat gacaaat aa
t ccacct at cccagt aggagaaat t t at aaaagat ggat aat cct gggat t aaat aaaat agt aagaat gt at

agccctacc é‘aﬂtaﬁé@waé%ﬁgaa@aé aextaa aa@egtwamga@qaatwagmgmct ata
aaact ct aa§g‘é‘3§ gﬁi ?‘EFF%%Q@& T%i’éé T E“E%g 8%69%3@%@5@‘?6%‘5‘%& gc
gaacccagat't cratttt ‘éagé’ﬁ ‘@agtﬁﬁ%gcﬁﬁ %?aa ﬁgaagaaat gat gacagcat gt

5 SEQ ID NO:10 '
cagggagt aggaggaccaygscaranggeaaysixrt gy emisat. gdcggecccat t agccct at t gagact gt gt
cagr aaaat ausISTRFHIRAYgELHE] TNRFABSRG VI VA acEabgyBERt t gacagaagaaaaaat aaaagc
at t agt aga&&erk: _"' SJdet r&’&&%ﬁj@&@@@g@&&%ﬁ’%&&%tt ggcct gaaaat ccat acaat
act cc gt atp : @ at¥ ag Qi%;atttcagagaacttaata
agaga CEGE g 0TI TaaT T atta Bﬁgg§§ aaaaaagaaaaaat cagt

KDSTKWRKLVDFRELNKRT DFWEVQLGI PHPAGLKKKKSVTVLOVGDAY

aacagt act ggab kel 9ad-9e bRkt Ihm%é‘déﬁkés%gﬁﬁg&@ﬁ@a%6d3aggaaat atactgcattt
accat acct agiatraaacaat geganiecagggaitagatatoagimeaat gigot t ccacagggat ggaaag
gat cadéagma&m@ﬁw&aﬁ%agmﬁga@aa\aaaxm gmo:th{m aga®aacaaaat ccagacat agt

t at ct at ca%é@féﬁggﬁ‘ﬁ %‘é éﬁlﬁg ggé%@gcat agaacaaaaat agag
gagCt gagaéééTEA TE%Q PIQE?EET{QETWWTE ATWI PEWE

ac?@‘}cagaaagaacct ccattcc
FVNTPPLVEKILWYQLERKEPIVGAETFYVDGAANRETKLGKAGYVTNRGROK
rtaaa@b99@%&@ﬁﬁ@@ﬁ#ﬁﬁﬁhGﬁhﬂﬁ&ﬁ@@&ﬂ@@&ﬁgiéﬁ%ﬂ@ﬁkég ,,ﬁgptgcc,tl,,acgacagctg
oact gt caatgaeat agagragtt ageggggaaaict gaatrgegdadgtcagasd t acccagggat t aaagt a
aggcaat t atigk aaactockiRgRgyaaccaangoaci@acagangirant acgact aacagaagaagcagagce
t agaact gg@a@@aaa@@g@@%zqa@w@ﬁ@ﬁaaw@@w Fecal ggagiygt atlat gacccat caaaagactt
aat ag%ggaé‘é? g ggggowgé%@awggﬁawe‘é%m at %@agagccat ttaaaaatctg

40 EANRGEN SLI DPE EWRFDSRLAFHHVARELHPEYFK
MCARASVLSGGELDRWEKIRLRPGGEKKYRKLEHTIVWASR LrR
aaaacagga%

1%%9&%%8&%9&%98 goccacachaal galg a??@ot t aacagaggcagt gcaaa
aaat aaccagagaragaabraiaai akgggeaaagast-oct aaat t t aaacg gaccat acaaaaggaaacat g
ggaaacat ggt ggacagagt at t ggcaagccacct ggat t cct gagt gggagt tt gt t aat accoctccttta

gt gaadbt atsggt{@()mgtlt agagaaagaacccat agtKaggagcagaaacct t ct at gt agat ggggcagct a
K
Zgagggagact aaat ‘l’%é&éégﬁ%@g&ﬁt at gt aetigat ﬁé@@éé@%@&%&&@g& gt caccct aact ga

GCoOI PAVKT "GTEEIKSLEN RIDVEDT
101

cacaacaaat cagaab?qﬁfagﬁ taca %Ec EFGD SKV@% Ei&%@ggg?w@@tagaagt aaacat a

gt aacagact cacaatat-geat-t aggaat €at tmagﬁaﬁ:@a;@@@;ga&ﬁaaagjﬁga@twpagagt tagt Caat C
aaat aat agageagt taar aassanggaaaaggtoratrcbggeat gggtracesgecacacaaaggaat t ggagg

aaat gaacaagtdgafidadiiagt CAgEHEEggadbbaghadagiigetdl getatigiaggt ggcaagt ggt caaaa

50 351 QGVGGPGHKA RVLAEAMSQA QOTNIMMQORG NFRGQOKRIKC FNCGKEGHLA
cascatst cqaliol SEAEHAACH ERH S EGHAAN dAEAITRESAET B aat got ot gt g

agt agt gt ggt { §gat ggeeiact Hi-aaadgraadanidAd aegage tfadsaadeagcagat ggggt gggag
ct ggct agaagsqac aagaggaggaggagastg gkt tirecagkeapasct cagehanal t t aagaccaat gact
t acaaggcagctygt agaketvagccast tvrt agserfaasaJgggyygaTt ggaagyggcet aat t oact occaac

gaagacaagat éftlco@ ng@i‘?ﬂtlg %ﬁf‘éﬁé&@@é%@ééﬁggmww%é% &¢tjgcagaact acacacc
agggc gggg ag %i%% éﬁﬁ?‘ﬁ@@x@ RLL EAL DIVTLTQAEgagccagat aaggt a

LELAENREIL EKDPVHGVYYD PSKDLVAEIQ KOGODOWTY(D IYQEPFKNLE

gaagaggccaaéﬁaaggﬁg@g@@Q@%gﬁgﬁkﬁgkb@@@@@ﬁ%@ﬁﬂ@@ﬁ geakggaat ggat gaccct gaga
gagaagt gt t agagt g@gagaizirk gaeageege ciragaabld Gatnregiggereegagagct gcat ccqgagt a
ct t cadfaact goaggcstatvgggicaegagaycyreagtal rangeguyygeigasatisagat cgat gggaaaaa
attcggtt aa?%_tbl& %ﬁ JaabFatatiaad Caia dc e agt at@geddgcagggagcet agaac
gat t cgcagt t cgggg Mgt

@%@%t%é@%ggc t@%ﬁ%‘ﬂ’aé‘(%ﬁ@dﬁ@ao agct acaaccat ¢
,1151

DCSPGI VHVA
1201

55
’ 1251
1301

1351

1401

AETGQETAYF
IPYNPQSQGV
IGGYSAGERI
LLWKGEGAVV
MGGKWSKGSI
PSCVWLEAQE

LLKLAGRWPV
VASMNKELKK
IDIIATDIQT
IQDNSDIRVV
VGWPE IRERM
EEEVGFPVRP

KVVHTANGSN
ITGQVRDQAE
KELQKQITKI
PRRKAKILRD
RRAPAAAPGY
QVPLRPMTYK
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FTSAAVKAAC
HLKTAVOMAV
ONFRVYYRDS
YGKQMAGDDC
GAVSQDLDKH
GAFDLSHFLK

WWANIQQEFG
FIHNFKRKGG
RDPIWKGPAK
VAGRQDEDRS
GAITSSNINN
EKGGLDGLIY



ccttcagacaggat cagaagaactt agat catt at at aat acagt agcaaccct ct att gt gt gcat caaagg
at agagat aaaagacaccaaggaagcttt agacaagat agaggaagagcaaaacaaaagt aagaaaaaagcac
agcaagcagcagct gacacaggacacagcaat caggt cagccaaaattactaa 5SEQ I D NO: 10
WI VONI QGQWHQAI SPRTLNAWKVVEEKAFSPEVI PMFSAL SEGATP50
QOLNTM_NTVGGHQAAMM AKETI NEEAAEVWWDRVHPVHAGPI APGQVREP 100

RGSDI AGT T SiTdsQECY R BATIINNR Fiv PNVGE N K Rk =G MK MR SIRIT Se LS BE P DE

| LDI RQGPKERERDYNVERFYIKTY RAEIAS QB ENVRETL] WONARRDEKEEZQOLIEGF

Tl LKAL GPAATSEEMWPACQGVGGPGHKAR Pl SPI ETVSVKLKPG 250

MDGPKV, TEEK VEI CTEMEKEGKI SKI GPENPYNTPVFAI KK 300
KDSTKV%%EEL%KK%QDF\AEVQ_G PHPAGLKKKKSVTVLDVGDAY 350
FSVPLDEDFRKXTAE Bl RSLNNETPGh R¥(NM s RGXINGSRAb LMk 4 OQrcascrLees

KI' L EPERKONP LAY YD, MG el A RIS sk FRQIRL s RWR b A DQrrd @ rostmmreneeT
TPDKKHQKEPPFL* GYELHPDKWI VQPI VLPEKDSWVNDI QXLVGKLN 500

WASQ YPGE KVRQLCKLLRGTKALTEVI PLTEEAELELAENREI LKEPVH 550

GVYYDPSKDLI AElI QKQGRGAM YQ YQEPFKNLKTGKYARVRGAHI NDV 600

KQLTEAVQKI TTESI VI WKTPKFKLPI QKETVWVETWM EYWQATW PEVWE 650
FVNTPPLVKLWYQLEKEPI VGAETFYVDGAANRETKLGKAGYVTNRGRXK 700 20
VWTLTDTTNQKTELQATYLALQDSA_EVNI VTDSQYALG | QAQPDQSES 750

ELVNQ | EQLI KKEKVYLAW/PAHKG GGNEQVDKLVSAG RKVI G&K 800
WBKSSWGAPTVRERVARAEPAADGVGAASRDL EKHGAI TSSNTAATNAA 850

CAW. EAQEEEEVGFPVTPQVPLRPMI YKAAVDL SHFLKEKGELEGLI HSQ 900

RRQDI LDLW YHTQGYFPDWONYTPGPGVRYPLTEGWCYKLVPVEPDKVE 950 25

EANKGENT SL LHPVSL HGVDDPFREVL ENREDSRL AFHHVARELHPEYFK 1000

NCl RPHGARASVL SGGEL DRVEKI RLRPGGEKKKYKLKHI VWASRELERFAV 1050
NPGLLETSEGCRQ LGQLOPSLOTGSEELPSLYNTVATLYCVHQRI EI KD 1100

| KEALDKI EEEQNKSKKKAQQAAADTGHSNQVSOQNY 1136 30SEQ I D NO: 11 1 51 101 151 35
201 251 301 351 401 40 451 501 551 601 651 45 701 751 801 851 901 50 951
1001 1051 1101 1151 55 1201 1251 1301 1351 1401 MAARASILSG LETTEGCQQ
LDKI EEI QONK TLNAW/KVI E LKDTTNEEMA TGNPRI PVGN FKALRAEQAT QGVGGEPGHKA
RNCRAPRKKG PEPTAPPAEL PI SPI ETVPV GPENPYNTPI KKKKSVTVLD QGAKGSPAI F

KI EELRAHLL SWI'VNDI QKL LELAENREI L TGKYARKRSA WAWDYWQATW KLGKAGYVTD
YALA | QAQP LVSSAE RKVL DYCQLKGEAM AETGQETAYF | PYNPQSQGVY | GGYSAGERI
LLWKGEGAW MEGKWEKGSI PSCVWWLEAQE GKLDAVEKI R MNQLQPAVKT SKQKTQQAAA
EKAFSPEVI P ENDRLI - | PVQA | YKRW | LGL QDVKGAMIET RVLAEAMSQA CWKCGKEGHQ
FGMCEQ ASL TLKPGVDGPK FAI KKKDSTK VGDAYFSVPL QSSMTKI LEP SWGFTTPDKK
VGKLNWASQ  KDPVHGVYYD HTNDVRQLAE | PEVEFVNTP RGRKWSLT DRSESELVNQ
FLDG DKAQE HGQVDCSPG LLKLAGRWPYV VASMNKELKK | DI I ATDI QT | QDNSDI KWW
VGAPEI RERM EEEVGFPVRP  LRPGGKKKYR GTEEI KSLFN DTGDSSKVSQ MFSALSEGAT

GPl PPGQ RE NKI VRMYSPV LLVOQNANPDC QOQTNI MMQRG MKOCTEROAN PKQEQKDREQ
VKQAPLTEEK WRKLVDFREL DENFRKYTAF FRSKNPEI I | HQKEPPFLWM YAQ KVKQLC
PSKDLVAEI Q WKVAMESI PLVKLWYQLE ETTNQKTELH | I EKLI GKDK DHERYHSNWR
WQLACTHLEG KVVHTANGSN |1 GQVRDQAE KELQKQ TKI PRRKAKI LRD RRAPAAAPGV
QVPLRPMTYK '
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LKHLWWASRE TVATLYCVHQ NYPI | QNAQG PQDLNVMLNI PRGSDI AGTT SI LDI KQGPK

KSI LKALGSG NFRGKRI KC FLGKI WPSSK VPPLVSLKSL | KALTEI CTE NKRTQDFWEV

TI PSTNNETP YQYMAALYVG GYELHPDKWI RLLRGAKALT KQGQDQMYQ VI WEKTPKFK

KDPI LGAETF Al LLALQDSG | YLSW/PAHK TMASDFNLPP KVI LVAVHVA FTSAAVKAAC
HLKTAVQVAV QNFRVYYRDS YGKQVAGDDC GAVSQDLDKH GAFDLSHFLK  LDRFALNPSL

Rl DVKDTKEA QM HQNLSPR VGGHQAAMQM STPQEQLQAM EPERDYVDRF ATLEEMMIAC
FNCGKEGHLA GRPGNEPQSR FGNDPLSQGS MEKEGKI SKI OLG PHPAGL GVRYQYNVLP

SDLEI GQHRT VQPI MLPDKE DI VTLTEEAE: | YQEPFKNLN LPI QKETVET YVDGAANRET

SEVNI VTDSQ EQVDK | VAKEI VASC SGYI EAEVI P WAANI QQEFG FI HNFKRKGG

RDPI WKGPAK VAGRQDEDRS GAl TSSNI NN EKGGLDGLI Y 1451, SRKRQEI LDL W/YHTOGYFP
DWONYTPGPG VRYRLEBGiEEdsanosiiemeomesising ane/of MR RNSEM 2B BHG MDDEEREVLI
WKFDSRLALK ERA@mhinfsEmiGaioly Migbaldksfide, viharen saidpngoe Meresrtiosts uenzae( 1)
WLKTLAL5LLAA%@W&M%NE@AG$&%MW&‘@EH 51)

TLESKALAFA
RI(DGRY))) /| g *%M&@E%ﬁﬂ%@g?m&mom tion

REP
conpri sing one ofgorypipalice it £ §# COQWW"EJHB"PH%‘%)AS Fmul a % ol i gonucl eoti de,
wher ei n sai dB.oAecontpoFiiPRacHRidinga Slalp FYhessin oid {mIHEPS B ives or
fragments t her eton2oledtideomwppsises DRudne: B . ﬁoptﬂf%!ﬁ'ﬁﬁ-lpﬂﬂﬂ@"@ n said

i munost i nul at geyueplcbgonucl eotide is a CpG containing oligonucleotide. 3. A

conposi ti on C%%% mBRa&l:ﬁin{EdZn %ﬁsei t&@@h@rd[mmmurmhmmow
ol i gonucl eot| deeco §Pfﬁ% |ﬁseleé{et%| AT éf Ho[lﬁcorﬁ%‘s pyrimdine, pyrimdine.

sequence. to 3. wherein said
i mrunost i mJI at &F§ Jnc?'l""l HEnGEs 55&“&8 s ‘gct fromthe group conpri sing:

TCC ATG . ACG TTC: GTG ATGET cESEar (BERIP NO:2)rcT ccc AGC GTG CGC CAT (SEQ ID

NO 2); ACC GAT ACAGBTEACEE: GET GAGHBGE:ABCE ACG (SSIIYD MONG: 3); TCG TCG TTT

TGl CGT TTT GlGeeTed @prﬁ@ﬁk s TECErAREGDENDHS; CTG AT G CT (SEQ ID

NG 5). 5. Aco QSAJIGJR aceud |]ﬂg Loy IPhodai ms claims 1 to 3, wherein
i

t he |mTunost| rrul eﬁ/ 0 &?cq@agf ot | d G]rc?g(r:lt(go diattos gﬁgrk id@ unnet hyl gt ed CS

repeats bei n

tion
according to cI'@mWQStWHi@P'é‘lqlig‘iqﬁ'éeP?ﬁﬁﬁ?G&'”Srﬁfleoﬂsf) ‘51"?9&3'%%@ tide
cont ai ns at Ieaepe&tmbel@ﬂﬁtdlﬁ#@@@ﬁ%ﬁéﬁé‘&?@deﬁel ng separated by 6
nucl eot i des. g7. Aéo:ﬁ@&d’tﬁwl aatorail kgaim 5, woehiin iredmmuoogiosilateyn according to

any of clains Qn&t&%@&érﬁéd@attt%t fcieméthyl Sl i0@repbats deiagr ed anti gen and
TLRO | i gand vmt swt ésents and submtting the resulting

d
fornul ation to EFYVO - 8. A nmetho nogeni ¢
conposi tion donp egqud’f%'”gﬁgb@%tcg?eq eraRRstaep &{;wﬁld,% F]or@,p){a?g ﬂﬁq‘:i isg}m )
conposi tion of Gegmprsing the Mep otraixipg e ¢esifed GP‘EQ?SIQQ '8$
suitable excipients, and submitting the resulting formulahon to a Iyophilisaton
cycle.
8. A method of making an immunogenic composition comprising the steps of
reconstituting the lyophilised composition of any of claims 1 to 6 with a
suitable carrier.
- 8. A method according to claim 8 wherein said carrier is a particulate carrier
selected from the group comprising mineral salts, emulsions, polymers,
" liposomes, ISCOMs.
"10. A method according o claim 9 wherein said carvier is a liposomal solution or
an oil in water emuision. ' : )
11. A method according to any of ¢laims 8 to 10 wherein said carrier further )
comprises one or more immunostimulants.
12, A method aceording to claim 11 wherein said said one or more
immunostimulants are selected from the group consisting of TLR 4 agonists,
TLR 4 antagonists, saponins, TLR7 agonists, TLR8 agonists, TLRO agonists.
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9. A nmethod according to claim8 wherein said carrier is a particulate
carrier selected fromthe group conprising mneral salts, enulsions,
pol'ymers, |iposones, |SCOVs. 10. A method according to claim9 wherein said
carrier is a liposomal solution or an oil in water emulsion. 11. A nethod
~according to any of clains 8 to 10 wherein said carrier further conprises
one or nore inmmunostinulants. 12. A nmethod according to claim1ll wherein
said said one or nore inmunostimnulants are selected fromthe group
consisting of, TLR.4 i Feﬁﬁﬂﬁ‘. { i a- TLR7 agoni sts,
TLR8 agoni.st?,‘;{ﬁ_%ocgﬂgfl_dﬁg?? Gigkl‘g.é,‘&ﬁ'rgret od Z%%grag?dr%gm;&ggcl aim 12 wherein.
said TLR 4 ant ﬁ‘?ﬁ?maﬁdqﬁ 3- deacylated MPL. 14, A net hog gcor ding to claim
12 or 13 wheteAnnathvdiageapsting ta claim d@on 13 wherein said $apgNRdt ?gi ng to clai'm11
wher ei n sai discAmidtesd amopiingtesidmd 1 wimeteirosid eamerrompnseés W8 met hod accor di ng
to clai m15 whekRimbsERuntstmunosti mul ants are 3- deacylated MPL and QS21.

16. A method accarding to claim 15 wherein said immunostimulants are 3-
deacylated MPL and Q521. /
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