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VACCI NE TECHNI CAL FI ELD The present invention rel ates
to inproved vacci ne and i nmmunogeni ¢ conpositions and

W@ b@on2e3e in nedicine. In particular the inveP@T/BP2009/054491
rel ates to vacci ne or inmmunogenic fornul ations
conprising an oil-in-water enul sion adjuvant and their
use in nedicine, in partigéEQHNEheir use in augnenting
i mmune responses to various antigens including S
pneunoni ae antigens, and to nethods of preparation,

wherein the oil in water enul sion conprises a tocol, a
TECHNIGAL FIELD ¢ 0i | and an emul si fying agent. TECHN CAL

Th@ﬁmm&themé@Rﬁ IMAroVs PAccHRCEANBSMUAdJ_nRNcompositions and
nproved i nmuno en|C|t%éare al wvays needed. As one

thegt st BgPedigiieuy dhPariky ”Eﬁeéﬂ’e[]&% relgte rtg \@ASEINe ryr igyRunogenic

fortDRtibRETEEHRpriSARP R TR-irf- wawénms.amad@wmna@megq&eaﬂ%@d.cme in
reduce reactogeni ci ty/tOX| city in the host.

parfigylar theiruyssi Bnaudsesntisg IRRINGEIEEPRISERIC | VR TIPHE aa*agensanaudmg S.
pn&ﬁﬁ&t&@@ﬁhg@Hggﬁrﬁi R0mbHobE o' g@?at@ﬁ AHEAdAAL oil in water emulsion
onpositions (EP 399843; WO 95/ 17 210 W0R5/ 17210
CO’HP"§@§@§@§°'0§‘ mefaboligablg oiband an %’ﬁg's%'ﬁﬁa?‘g%ﬂtng from2 to
10% squal ene, from 2 to 10% al pha tocopherol and from
0.3 to 3% tween 80 and their use alone or in
TECHMCALBACKGQRONNBS? 1 and/ or 3D MPL. W99/ 12565

Nef oRIfsBSN bt vddRineainith HNTHpPHVRA iSRTTIRO§ERILIRNSe always needed. As
conprising a netabolisable oil, a saponin and

onaiEHBHY. 2PRABISINAVR DGR PSR PERTPIGNE Het MEBHAR fesgonse raised
to atly-dWda an\(@ﬁéﬂd/éﬂ‘%ué’é el RYBiciB)/loxichy Wah&hogtmul si ons

conpri sing metabolisable o'l and a saponin, wherein
the oil and saponin are present in a ratio of between

Oil }n whter e Aihslper sENgeavdiskrivinl ih the BREShd Réved BEEMONRdested to be

vacci ne and i mmunogeni c_conpositions_that provide a
usefyf; as A wyanhsAMROSHEsD 7S 89t WQR 9P/dé31Meact ogenic in
the host. STATEMENT O F THE | NVENTI ON The present

|nventors have di scovered vacci ne or i munog eQ C
WQ\‘?ﬁ‘r’J Didissipses &}Mﬂ W@ﬁehgmlul&'wﬁ CRrpYiRing friom 24 HO% squalene, from 2

to qo%parﬂ)ﬂatto@esprtem SMd fiom 02 €5 RLVEEPBOTBYNI RReiHSRE alone or in
| st stillmaintaining a conparable inmune response

Cma@a?m§vMHhQ§%iag@ﬁr@P fti geni ¢ conposition within
said conposition. This carries the advant age

mai ntai ning the | evel of N o . .
WO99/12565 discloses oil in water emulsion compositions comprising a metabolisable oil,

a saponin and a sterol. The oil in water emulsions further comprise 3D-MPL.

W099/11241 discloses oil in water emulsions comprising metabolisable oil and a saponin,

wherein the oil and saponin are present in a ratio of between 1:1 and 200:1.

There is still a need for improved vaccine and immunogenic compositions that provide a

suitable immune response and are less reactogenic in the host.

STATEMENT OF THE INVENTION

The present inventors have discovered vaccine or immunogenic compositions comprising

lower amounts of each component of the oil in water emulsion may be used whilst still

1



10

15

20

25

30

35

I mmunogeni city agai nst an antigen whilst the

reactogenicity within the host recipient is reduced.
wa@ecwoniongl y, in the first aspect of the presePCT/EP2009/054491

invention there is provided an i munogeni c conmposition

conprising a Streptococcus pneunpni ae antigen, and an
MaRini0g Pt CERRATIIP IMBHNR 6IFRONSE AGRIRF a6 FntigRD Rk @Btigenic composition

W|t|$iFTU|s§|'d0%om%§F&i n sgHigl @rfied nrhké/abG\Var@éQél Srhé’iﬂtaﬁ?@rﬁ“@’rﬂhée%vel of
0.5 10 ny matabollsable oil, ng tocol

nd
mr@qug_en@ltwg@lﬁﬁq an ]a{,: I9R) y@@:‘ﬁtthe 6@0tm¢y dutbin tr]enhost recipient is
redaB&d her aspect of the present invention, there is
provi ded a vacci ne conmposition conprising a
Strept ococcus pneunoni ae antigen, and an adj uvant

AcERBRES! hithE fisP BREd S bNthedestint irivBniidht BEreSE M SVid¥d an |mmunogen|c
wherein said oil-in-water enul sion conprises 0.5 10

CorrpeSiANaFOMPEiaRPe 3o Firepipagecus) 1PNeYMogEs| 2AREEM . @”d an pgdjuvant

corﬁﬁéﬁltﬁinf YbmBrid8® tn off- WB!éFBéInQQiéﬁ wherein fdaid r3)‘ﬂlin-\'w§t%,¢Cémulsmn
of the invention there is provided the use of

COW@%%¥6%5oﬂoﬂﬁﬁﬂW3@@Hﬁéu§6ﬂp%§rtﬂ&ﬂﬂbgﬁﬁk?@1Hé'a4'“gemUBﬁW”9
agerit! ®RhARRAGSe Pneumoni ae antigen, and an adj uvant
conposition conprising an oil-in-water enulsion
wherein said oil-in-water emul sion conprises 0.5 - 10

In HEotﬁErt @Q&édtscﬂbthé stesent Onvaentiod, 1 thake i GRbvididd a Ovabcmedcdiposition
emul si f %ea gent in the manufacture of an inmunogenic

CO’EB"I‘?&&lQl SHERIBFOGCHE PRAToRieR | andigeByiatd g gidjuvant composition

corﬁb@s\(@éh @lfllnc\ﬁ/atﬁﬂ@rﬁ[]@%ﬂC\Qﬁérelnrgaﬂﬁéﬂ i@nf\Neﬂér 6Hh8I8RE ombRAsas 0.5 - 10
further aspect, I's provided a nethod or use as

mgh@?@?ﬁ'éﬁ?@@e"'bl@f? rTebF mﬂotPC‘EJr%'tdeQrf‘l‘oﬂ 'H%jﬁm’t’ést'fyinﬁf@@m d¥gr human
dogdy. di sease caused by a pathogen which is a variant of
t he pat hogen from which the antigen in the i mMmunogenic
conposition is derived. In another enbodi nent, there

In bSufie? s 8 oRtHERREREOP thekS B EVIBET BlenBBQY v@@ém@ eﬂmfrﬁlﬁnogemc
protection agai nst infections or di sease caused

COB‘&PH‘B%’%nC%ﬁ’r&W‘% o?hp‘? br %@C%ﬁ“%n@’ieé’é??”ﬂﬁ @ntipen.a aOQr F"ﬁntadluva”t

cofpobifiat iRy bm dilbie-vwaER BRARHINC \Aﬁh@F&Wsda‘d Qil—ln RRteFemulsion
SCRI PTION OF FIGURES Figure 1. dinical trial

cogwofet Poc HeawW m?%?'@a?@\m*sp For a{'ﬂg |t0quAa%9|4b‘oéy“%temU's'fy'”9

ag@hf ih Qﬁ@ﬁbnhﬂaﬁﬁ?@bﬂﬁmﬁﬁ]ﬂ%g‘éﬁi&%ﬁp()@lflon for the treatment, alleviation or
i mmunogenicity).Figure 2 : Clinical trial:

Prevengipn Bt RSUMOROF R @fe(CQP‘R))r 183288t anti body titer with
95% confi dence

In a further aspect, there is provided a method or use as hereinabove defined, for
protection against infection or disease caused by a pathogen which is a variant of the
pathogen from which the antigen in the immunogenic composition is derived. In another
embodiment, there is provided a method or use as hereinabove defined for protection
against infections or disease caused by a pathogen which comprises an antigen which is

a variant of that antigen in the immunogenic composition.

BRIEF DESCRIPTION OF FIGURES

Figure 1: Clinical trial: geometric mean titers (GMTs) for anti-HA antibody at different

timepoints (ATP cohort for immunogenicity).
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interval at day 0 and day 2 1 (ATP cohort for
i mmunogenicity). Figure 3 : Cinical trial:

W@ 009a2hver sion rate (SCR) for H anti body ti tRCT/HP1009/054491
95% conf i dence |nterval at day 2 1 (ATP cohort for

I MMuUNQ en| Ci ty).
Figuee & 6fed é'"'ac'rrﬁer%ﬂff’t@Pt'c(“S"éFf) 5 oy Hlaﬁﬂt'pa%ve't Witk P5%i qonfidence

.nt&woa@@Woeﬁaas Qﬂ&ﬂl”@bhcﬂﬁoﬂ%@nd@eﬁﬁfﬁ cohort for

|mTuno enicity ure ; udy lutin o
Figure,; &i “'Eiﬁa'tg %WWPFS'QW%"? K%C@AL‘B/E”@H'@O tﬁ%’dw'th 95%

cofidbRcd gt aH @Ay Pl ATH étoRFor(ifdamobaneig)AS03) . Fi gur e
5A; Anti - A/ New Cal edoni a/ 20/ 99 H_ ti ters

Figaire j 4: AL iRi¢r ntepk cerecegveision; tastas . (SEFguiee "@Ca”t%&‘i’ij tlter with 95%
corffidShanid e 4l 8% H (ATH &hdrt 16 |611ML%?§en|C|M)CG st udy:

lutinin Inhibition test

F'Q?E?Eﬁ ICR Lypr |%?@Eﬁaﬂil{t'ﬂ'”hl@f‘@ftk9§uts§5/kﬁws’t/r é&%@ paRleB/c mice

prlrhé@gﬂntﬁsﬂgaerosﬁb che s?ramsM(@”@seStrH e KSJ)QEW %u.&emnme Anti-A/New
in PBMC fr |/ 6

CaEPP'P@/&OWt 'H' Htéfsefdﬂé{ﬁ%ﬁﬁpv“@t's‘\/?%”%a/?%%@ Hhﬁ{fés A@G@)e 5C: Anti-

B/SriaatéRy B97 HVkiteps. st udy: Cel | ul ar i mune response (CD4A+
T cell) in PBMC from C57BI m ce

Figyse & Jdigesiysive oAU AR R 5 SalGNT 11 195 e 57816 mice
prified wﬁme(e?os@btwbc shdirid\(@ddeodnyé MBodpse range ASO3.

M ce study: HS5NL-specific serumlg

F'QHV? éré\"%%s%lﬁbj @?”%ﬁ‘fd%ﬂe BSRANSEEPACT &850 'D)P%M@ from C57BI/6
m.d%kbo(\ﬁtraﬁ@leﬁa)subtwbwa.ﬁs (&%@QQ@SAQOB)daV 14

post -i muni zation (GVI + for two differ
F'gér'l'i?u gdficislidy: gel ”‘(‘W”edeéﬂ%”sﬁ)(qg?“”oTﬁ”h@ 'f@\"ctfr%{ﬂoCWBVG
mldé) pﬁr_rhéldJ With %ter%&djgﬁé Hi¥ins HAIB@EUAIZed atitholbw ddsiebirtigeR (0.5 ug)

%g - on day 2 1 postinmunization (GVTI
adJWa”t‘F iy A5 rapgR 3PP erent antigen dose: 1.5 ng (A)

Figire 9: ﬁi’cermuc{thsNFrLs@)@buﬁc &,erlum IgMEIGSASitetEIYA aﬁ@lslguhé\rantu -H5N1 IgG1
) in nave 7Bl /

+
(C ?%Qh?%&ﬂc%bt(# %k '?)é?@}’ﬁ'c 6‘?%’8”%3 WA 1ARRstimmunizatipnyGMT +/-
|c%)%tmhufr@£anwameﬂd1dyeth5@gsm C%HGE)AS@%B HgAB, b.dd

Figse 18 bty HoRRaRRGR RN RTPORHPH: (S @%&(gﬁv%ay 21 post-

imrmdnizatiel bslvnmmc%) Rrit® diffétdnit a heyaal d@ﬁ@USS%br(A) &s0.8810§ €B).
Flg;.lggagn@lécoq.r%tggglr(g%lluw |rEmugg\Crg§psc%gg6pDﬁ1+cecell) in me C57Bl/6 mice
immunized with different dose of H5N1 vaccine (1.5 or 0.38 ug) adjuvanted with dose
range AS03: (A) 1.5 ug HA Ag (antigen) or (B) 0.38 ug HA Ag (antigen).

Figure 12: Pigs study. Haemagglutinin Inhibition test (GMT +/- IC95) in pigs primed with
homologous strains (dose range AS03).

Figure 13: Mice study. Humoral immune response measured by ELISA in C57bl mice
immunised with 3ug of each of dPly, PhtD and Protein D in AS03 adjuvant containing 250,
125 or 62.5ug of SB62.

Figure 14: Mice study. Humoral immune response measured by ELISA in C57bl mice
immunised with 6, 3 or 1.5ug of dPly, PhtD and Protein D in AS03 adjuvant containing
250, 125 or 62.5ug of SB62.

DETAILED DESCRIPTION OF THE INVENTION
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I mmuni sed with 3ng of each of dPly, PhtD and Protein D
i n ASO3 adj uvant containing 250, 125 or 62.5ng of
wEBe2127rgur e 14: M ce study. Hunoral imune rRSPBP2)E9/054491
nmeasured by ELISA in C57bl mce inmmunised with 6, 3 or
1.5ng of dPly, PhtD and Protein D in ASO3 adj uvant
The ims;" ﬁ‘i”ﬂ@”% "COPRrigR” ansl Sﬂ'ﬂp%ﬁfeSSBG@'” PETAEPEg by the inventors
to BESSHINEY EMbsBlutab-whNVENIEHEATEShsIsBR g, CORBIE & BAd consists of’,
"conprise” and "conprises" herein are i nt ended by the
resPﬁ@@ﬁb’oﬁ”seVFB/ BB | onal |y substitutable with the
terns "consisting of", "consist of" and "consists of"

respectively, in every i nstance. Enbodi nents herein
Embedigtantiy heeein vigtading et oYgssEiet icBmBesiignst hef ithi, dmgngen are also
ap;ﬂk@blé'té‘énﬂﬁﬁ‘rﬁ&ﬁ@?&atb@ t@n‘hﬂﬂwﬁ&\% & doPhsitiBBst &F the invention, and
i mrunogeni ¢ conposi ti ons' e invention, and vice
VICG¥8'$8. | n one embodi ment of the invention there is
prOV|ded a vacci ne or inmunogeni c conposition

npri sing an antigen or antigen conposition and an
In é?ﬁ?u%ﬁ?d'@s%@&tf“? JRVRBART BEfendS FOUIEDIA VAFFIRGatAsr iImmunogenic

corﬁmgltﬁin%mﬂﬁ%ﬁfgeémaﬁt@eﬂ &Idntlg@n %Mgbslﬁdﬁlbﬁd an SRRIVBRE §@Sposition
net abol i sabl e ol t oco

COI‘G}ISerng oﬁaﬂg)qugqrfem%orhMem ﬁélld %Idwtq{oﬂéguIS|pﬂ cgm%rlses 0.5-
10 iy tBRborsEBRAGIMEH — afl MidiRcbiNRING.4 QY kldesrBulsifyindy £y esér human
a vacci ne or inmunogeni ¢ conposition conprising an
°%%t|gen or antigen conposition and an adj uvant
conposi tion conprising an oil in water enulsion,
wherein the oil in water enulsion conprises 0,5 - 10
In gdurikarapBPedmpnteoioine, INY&iieR theresi§iPEned @ wosine aryintgunogenic
corh@ésitlon( sonsdtisy BM@‘ehQﬁod?mgé@boﬂﬁgslﬁbrﬂand 4n Mdjuvant composition

emul si fying agent (such as pol yoxyet hyl ene sorbitan
COMRYITS @hPkin Waler e'WHI%ﬁ‘ wosein e piliip Wﬁgqré%m%%” §pprises 0.5 - 10

mgCrﬁﬁﬁBBI%blerS]E (ﬁdﬂh%@éumo@tﬁi on neg‘ tdcbﬁ(sluBN%BtdI&fé -tocopherol
rises an ojl-in-water enul sion

a”‘ng’fD er”amgye@%\'ﬁtﬁb/'réqré‘g‘%”to(ﬁu%ﬁ%ﬂ°§/8§ye$h¥¥%’tea6‘6bit%rhB1°@°8'Pﬁte) per
hurhBn @gsganount of 0.5-1 Ong, a tocol in an anpbunt of 0.5

- 11 ng and an enul sifying agent in an anount of 0.4 -

4 nmg and having oil droplets of which at | east 70% by

OiliiRweitér dfulstecdthpaméritr s of |ess than 1 mm

The adjuvant composition of the invention comprises an oil-in-water emulsion adjuvant,

preferably said emulsion comprises a metabolisable oil in an amount of 0.5-10mg, a tocol
in an amount of 0.5 — 11 mg and an emulsifying agent in an amount of 0.4 — 4 mg and

having oil droplets of which at least 70% by intensity have diameters of less than 1 ym.

In order for any oil in water composition to be suitable for human administration, the oil
phase of the emulsion system has to comprise a metabolisable oil. The meaning of the
term metabolisable oil is well known in the art. Metabolisable can be defined as ‘being
capable of being transformed by metabolism’ (Dorland’s lllustrated Medical Dictionary,
W.B. Sanders Company, 25th edition (1974)). The oil may be any vegetable oil, fish oil,
animal oil or synthetic oil, which is not toxic to the recipient and is capable of being
transformed by metabolism. Nuts, seeds, and grains are common sources of vegetable
oils. Synthetic oils are also part of this invention and can include commercially available

oils such as NEOBEE® and others. A particularly suitable metabolisable oil is squalene.
4
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In order for any oil in water conposition to be
sui table for human adm ni stration, the oil phase of
W0 b@gpielrei on system has to conprise a met abol PEEBPM09/054491
oiI The neaning of the tern1netabo|isab|e oil is well
i sabl e can_be defined as ,
Sqqu%ﬁ%g @a‘bé%ﬂé 18@%@@?@@*%@%&@1}}%&8 By telercapiaxappe) s an
unddigrleansil \ﬁhléﬂ |sustifi R indrgdesliaftiesDh (‘shiaﬂkﬂﬂ'éb/on \é/na in Iower quantltles
Sander s npany, 25th edition (1974)). The oil
in Qlixg C\)eﬁ@?%tﬂeémoc?"l ricg pe3D @ |2nd ysppta PN ig a@@“@yﬁf'h@fﬁfﬁ”ed oil for

us&@ir thlé/\'ﬁivéﬁhdns Juableh&Xd @ %@tabbl@sab%%lpb?Mrtu'én& t|h§ fact that it is an
capabl e of bei ng transforned %Igrret abol i sm

'”teé@éé@te inrdle Biraymkesiy & dolesisrol SWarakdadext 1@85@!’%’& gntry no.8619).
0| I S. Synthetic oils are also part of this invention
can include comercially available oils such as
SU'F@ZB@E(’P?"%‘H@%’?W&'% pregeplipthe agiyyanf cemppgifprein an amount of 0.5-
10 I'R§, apﬁélférgazl £10] b 105 Fgualeney Saualengg ((8.96 218, 8%, 18 9-10mg),
23- Hexamet 10 14 18, 22- tetracosahexaenez IS an
Sp‘%ﬂf@ﬁ'%r%%d“%lqr %Hﬁcﬂ‘gr s Ponlyrther EHIgEiMRMA i thee dnveption, the

mesdwéwé Yiek p@ééent Melvacélﬁéﬂwr MHﬂlﬂbgédl@S:ohfbo@ﬁleﬁ] & bmount of

germ oi | rice bran oil east , and i s
0. 5p1:9r e @r%fﬁway'yp*r APerrife 314 Bob Tudk ﬁy /6 ahi0i Aierrérof, 9-10mg)

speefileaiyen8s infy & 2184 Mol | sable oi | by virtue of the fact
that it is an internediate in the biosynthesis of

chol esterol (Merck index, 10th Edition, entry no. 861
Thé) am&it t G0 hietddons 48 fﬂﬂoiri sabdife Qirl |Mrﬁurﬂf§%ﬁ%nboﬂnﬁo§lﬂ'&l may be

adj uvant conposition in an anount
ex%?gegra&sopype:[cq*@agezoflgle t@t@ cozp_pgsm@n 7. Syjjgbly _the I{@et?téoh@able oil is
predemt in 2 va&inedcdm$¥ition I8 RACArhbRIOF ¥.5% 35 200 p%fel%bMO 25 -2, or

025 7200y Db 105115, g By P12 “Dukilet FBOt p otal compositon

voliffBunogeni ¢) conposition in an amount of 0.5-10 ny,
preferably 1-10, 2-10, 3-9, 4-8, 5-7, or 5-6 ng (e.qg.
2-3, 5-6, or 9-1 Ong), specifically 5.35 ng or 2.14

In éFG)theT'%@e@f@é'rﬂbod)ﬁeﬁEllfbbrﬂb’daﬁalmaﬁleQilﬂ is pfos¥aGiE iafaPidmount of about
nogeni c co os tlon may be expressed as a

1. Zﬁé‘r CeMiaddabFolimg ¢lothgl VAGsHS0 9t MENOgENIEREPYPPHEFN. In another

spé&kaé?ﬁ’d)doﬁrﬂbﬁtetr@l Hnela@oll’-!;faﬁﬁaeélﬁ isigleddn€ invagighiNgmount of 0.25% (v/v) of
osition in an anmount of 0.5%to 2% preferably

thedot@ campositign velug- 1 75 or 0.5-1 .65, or 0.6-1 .5, or
0.8 - 1.4 0r 1-1 .25 % (v/v) oil of the total

conpasition volune. In another specific enmbodi ne
By Wa gtctasification agancepirations gb’le@éréM/tV G be ‘qu\*{ﬁ'ite%f%%?”%f“rat'on in

w/vabptatppﬂf n§5ﬁfeoﬁ>uévhﬁg tc@hddrsival tHewer: of 5b/h(:\//V)a§<?Jdmeme( &ncentration is
%gm co ngg{ sition. In another speci
eqlé%%l Ht28% kv URIERE|COREEEraPN- | s present in a
final amount of 0.25% (v/v) of

The oil in water emulsion comprises a tocol. Tocols are well known in the art and are
described in EP0382271. Suitably the tocol is alpha-tocopherol or a derivative thereof
such as alpha-tocopherol succinate (also known as vitamin E succinate). Said tocol is
suitably present in the adjuvant composition in an amount of 0.5-11 mg, preferably 1-11,
2-10, 3-9, 4-8, 5-7, 5-6 (e.g. 10-11, 5-6, 2.5-3.5 or 1-3 mg). In a specific embodiment the
tocol is present in an amount of 5.94 mg or 2.38 mg. In a further embodiment, said tocol

is suitably present in the vaccine (or immunogenic) composition in an amount of 0.5-11
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the total conposition volune. By way of clarification,
concentrations given in v/v can be converted into

W@ omveariter@t i on in wv by applying the foll ow nBCT/EP2009/054491
conversion factor: a 5%(v/ v) squal ene concentration
is equivalent to a _5 v) squal ene caoncentration.

MOTRETRIBPY; il e P %ﬁur‘sﬁ on c%ﬁﬁﬁgség . B A-5-3FPoglol 8 M9)- Ina
speRfifie MRJdinke\ie iololtié BreaEht iRAH afRINEE o4 RQthri2ms mg.
EP0382271 . Suitably the tocol is al pha-tocopherol or
a derivative thereof such as al pha-tocopherol

Thé Wikdiit & {RbE hdynedNedredsetiafd N befddhtdgdabethe I8tafl vaccine or
tocol is suitably present in the adjuvant conpaosition

imMmyNogenis ROMMOsiYen golgme. ﬁuﬁ@blyﬁq@ﬂ @rpdﬁe}pt in tfeyacgnqgomposmon in
an %nQounff -325% -6, 2% &/\) €ofdthe 18tal vblun% @f tI2e I5|'mﬁ*rw'?;\o@el,fnlcl'c@mposmon

eci fic enbodi nent_ the iS pre

pre{aﬁﬁa%@h%?%’? cagRgiFes-25r 2.938- 7! 75 rPer %@Ph‘é’ro 895, or 08 -1.4

1-1e10RA VAR ol oF MdtotdG@Lmes suitably present in the
vacci ne (or inmmunogenic) conposition in an anmount of

0.5-1 1ng, preferably 1-1 1, 2-10, 3-9, 4-8, 5-7, 5-6
PreféraBly tdddi & presént th arfaodntdf BEtwked 01k anb @‘V@(\ﬁ\i}%ﬂﬁé t6ta| volume

enbodi nent the tocol is present in an_anmpunt of .

of 1§ YAacChe8r IMURPRENIGHSEAtPOsHIoR.gRgre H'ﬁ}{)erﬁtéyéhﬂne%%'dﬁtﬁ 1.25%
(V@ iP8I0oEmI d&ke wiunkdie total vaccine or immunogenic

conmposi tion volune. Suitably tocol is present in the

vacci ne conposition in an amunt 0.25%to 2% (v/v) of

In 4 BSedifRtethbodthsrteth@ftoddN® pre¥BHI A0S AhA aﬁﬂfﬁﬁ@@ﬂ dHoRn1 25% of the total
preferably at 0.25-2 conprises 0.25 or 0,25-

vqur?g of the ypaging ora@m%}pggn% cq_mpgsmqﬂ. Iroa@otherls%cglp ej_nb_pdlment the

tocold® p%s(am/ iM)a fin@Frho@it of b@Sb/P(va) of PleUttB| vd'_l’tﬁrﬁé oF &by, (v/v)in 0.5 ml
resent. i n_an anount of between 2% a

nd
dogeyapym o BIGES DOV alm 03 HBoR vaine v Ssoavpib i1 0. mI dose or 0.35-

0.37 YHLBeREIHIED. 36 RITR OFint | vEBsindTBY ifinfrRgehidlabye.at an anount
of 1.25% (v/v) in a 0.5 mM dose volune. In a specific

enbodi nent, the tocol is present in a final anount of

By aRQur cibrlﬂ@ﬁbﬁf cédentrationl gweh UrﬁTB/vaanttflﬁcdfﬁf@ﬁéd]ﬁt@boncentratlon in
ic conmposition. |n anoth

n
w/ Ve%%‘?ﬂ'ﬁ%the f?'i?év'%ewer%%f@@@érﬂ S ﬁV/é{P?IPR%FOCQﬁB‘ﬂH't cqgeentration
is é&u&@f’éhftda\/af 8of (mﬂﬂ%lér%tt@bopf@rél%néﬁntr%h%% (v/iv) in 0.5

dose volunme or 0.9% (v/v), in 0.7 m dose vol une,
or 0.5% (v/v) in 0.5m dose or 0.35- 0.37 %

Th® bR irewvatelr YrflisksurtheOeoiprised Gl dYRuISIFyin JTHYEHI IR émdl@ﬁ)ﬁng agent
of clarification, concentrat| ons given in v/v

ma%a”‘tﬁ"tﬁéy&ﬁ’n%)’?’gﬁtrﬁyﬁpﬁ SEREENTPARGIBRET I A/RATER I TRAdigent the

emhf%f%ﬁ@'dg@m AghyC B VSl Sote floAC iy graupS ¥orapising: Polysorbate® 80 or

a tocopher ol concentration
Tween®

Said emulsifying agent is suitably present in the adjuvant composition in an amount of
0.1-5, 0.2-5, 0.3-4, 0.4-3 or 2-3 mg (e.g. 0.4-1.2, 2-3 or 4-5 mg) emulsifying agent. In a
specific embodiment the emulsifying agent is present in an amount of 0.97 mg or 2.425

mg.

Further, said emulsifying agent is suitably present in the vaccine or immunogenic
composition in an amount of 0.1-5, 0.2-5, 0.3-4, 0.4-3 or 2-3 mg (e.g. 0.4-1.2, 2-3 or 4-5
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is equivalent to a 4.8% (w v) al pha-tocopher ol

concentration. The oil in water emulsion further
w@opneses an emnul sifying agent. The enul si fyi PGI/EBZNY/054491

may suitably be pol yoxyet hyl ene sorbitan nonool eate.

In a particul ar enbodi ment the enul sifying agent may
m%smyalfwee &gePl o & ﬁ%e(‘gflco%b%'ﬁﬁ?tl @P@“U'er@sﬁﬂeﬁéﬁe@??e”t in an
am80ntQf 0 MERYOF 2.489 mgSai d enul sifying agent is suitably

present in the adjuvant conposition in an anmount of

0.1-5, 0.2-5, 0.3-4, 0.4-3 or 2-3 ng (e.g. 0.4-1 .2,

Theamolht &-emuilByirR et fn\é e APr¥sed bB PpeyBRfthdd 6f the total vaccine
enbodi ment the enul sify %agent is present 1n an

or IFBYMRIEsIC Qpr’@ﬂOSﬁ@no\foILgnqz Yigoly e tqq@,ﬂsﬁygmgl ggent is present in the
vadi‘:fﬁé' ®F fnh s RERN tompositidr RInYarR6 @ @‘125'—(5‘8%"(@/@( @fv‘ﬁh'ert@tal volume

[ munogeni ¢ ConNposl| tion in_an
of t@ez:p@pogtlgn @refgra,}plygat& 08,.0%, %0(1@ 6 ord) %—Dﬁ OQO 2§ dg,SFbror 0.3-0.52

or 64018 QW lob ieyiokd vORATRL In b%p%cﬁ@%@dﬁddﬁn&ﬂbl@é’ 'eﬁ‘?@lfé‘ifylhb%gent is
enul si fyi ng agent |s& esent in an_anount of
P

preggntoin st am@unt—rﬂf 1%nd 5 £0- 2% V&%) fogjltlpleg t(galeyﬂccwgyorb@munogemc
cofpitRRSRins a percentage of the total vaccine or
i mrunogeni ¢, conposi tion volune. Suitably the

By &y af; fl?ﬂjlogggﬁpepgat@pggé/ﬁp in H/Vt(}?@ %@mvggeq to concentration in
Wi Wihé)folw&ntvé@fbnl fBct8R 22UV pla@@or@a%%d ddnégntration

of the total volu he conposition, preferably at
is %UUé'e”b‘?a&P%Qﬂ’/\O p?'ys%ﬁbat?%o@r@e”tbﬁt'oﬁ 25-0.55, or

0.3-0.52 or 0.4-0.5% (v/v) of the total volunme. In a

speci fic enpodi nent_ the enulsifying agent is present o
In 3 APregificmertiment. 2445 B BagaHe @.IPWRYNPEEIC dpst KAumgcqntains 0.45%

(v/\)))anﬁéel’rheB(DranU@U'TOrgEH'bé‘e V&lﬁ?ﬁ@%bhﬂamé 0/9’1 vﬁﬁv/vﬁYW@@N 80f In another
clarification, concentrations ﬂl ven in v/v

sSSP e R O CoRkb dper antairs Pri8yy ()’"B}ﬁ%?ﬁyﬂﬂgn@e(‘hé”d a 0.7 ml

vadclel @Wh@in 6 §ENEEShSuitToRGo8E comtaths WY W)v) I@ﬂhﬁ@@fn@%b@nt
80 concentration is equivalent to a 1.91% (wv)

pol ysorbate 80 concentration. In a specific

By @MERANMRMan Aok’ 53 Pﬂeaﬁﬂﬁ@b@@vﬁfehl|MHJQQ@I%H1603[!&@§I@ for human use.
vol ume contains 0.45% (v/v) Tween 80, and a 0.7

Geperally i Gristuenn %2ASNd. 1318, (VPR eThedimegh 3 rl“rﬁ“aéh%‘ﬁ?é? 0.5 mi.

In &RaeHet leﬁwb@ﬂmlt e Atiman Q|o§e i hi n?@esrethgmtsamns'fo@e%%lé v/6V0.7, 0.8,
enuIS|fy|ng ent and, a vacci ne or i nmunogeni c

0-9c@mp &4 tinGh' SbcEGRNImES Q)h&'?é%dﬁ?\}% bgiweesi gl mgd 1-5 ml. In
an@B& BmbdBmémeintRitibulh WHeR tr@ﬁrﬁnudo‘@eﬁﬁ%ﬁhp@sﬂéﬁ% f9the Ppaediatric
IS in a volune suitable for human us
population, a human dose may be less than 0.5 mI such as between 0.25 and 0.5 ml. The
invention is characterised in that each or all of the individual components of the adjuvant
within the immunogenic composition is/are at a lower level than previously thought useful
and is/are typically as recited above. Particularly suitable compositions comprise the
following adjuvant components in the following amounts are in a final volume of human

dose of 0.5 ml:

Table 1
Adjuvant |Adjuvant |Adjuvant |Adjuvant |Adjuvant |Adjuvant [Adjuvant
A B E F C G D

o/w emulsion 125 ul 100 I [83.33 yl |62.5 I |50 pl 31.25 yl |25 pl
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Generally this is between 0.25 and 1.5 m. In one

enbodi nent, a human dose is 0.5 m. In a further
wepiodermsent , a human dose is higher than 0.5 nPCT/ER2009/054491

exanple 0.6, 0.7, 0.8, 0.9 or 1 m. In a further

enbhodi pent — a human dose is bhetween 1 1 and 1.5 d

Composgdieher enbodi ment, in particul ar when the

ToLORRERIEN 8 AP JE DBl 1537 Ry 2.58 nif't: 'géﬁHgi .34 mg [1.19 mg

popul ati o a human dose may ess uch

Sqaslehet weer| 585269 4I5S |36 MEh¢2. Phwen{2-bhmigs|1.49 mg 1.07 mg

ER AL 'z.a;% Ht‘ﬂi’{ei‘-gc?“ﬁcm%%ﬁ 21Ho_ ‘?'m V6 PR30.48 mg

onponenty o ant ogeni €

conposition is/ are at a |lower |evel than previously
Théphlﬂ &R.‘o ], é/a%f %dLlX/B £hbodiiod e&drﬁ;ﬁ%in%b%e-individual
|cu e compositi ons conp e
corhpdrients alsgdafd]etd\kmnem cab)rrm)aedmrsthenamblmtfobfnheﬂ/\ﬁbrg/eafmmxtample but

notaééglusi(}e e&s |Iﬂ§!ﬁ:8§e§|p o olgf 5%”9%3%% a Jgéggict)m};ggh(% will be in

hugna@. (B&ersglltab|64/oltgneﬂ. Vheng tlﬁqald;ljmm |$ln36 liggjd 4or?i5tcn’ge combined

Wlt@aigwg%%n gffn%téeéé c%pés@(i e %djlg\%n?gorgf;ﬁt?o%r\pgi)gérgg human
dosegsu'lhblemqﬂwm& wbmhflwaﬁtwhorpobthedr&ten@ad fatdal Molame of the human dose,
. : |

o STPRS 54 e APRBITAH, e BB SETRORED Bulfyran vose.

forfe@ampl)eamiﬂoeplm@tumrmtor e drtersdevie umamsdasiel ai St inait eda RHO ul volume for

an RN BdumPIGR! 4%, 5°‘HﬁhTﬁ§ %ed ?X@&%R}ﬁ%ﬂﬁ ﬁfuﬂé‘d WhEh combined
pes iR Miran dose 3l t ab adj UVars?

with ¢hei antigeh coppaositiar tnprovideethedinbl meansase of vacans. dTHeofinal volume

of %L ff'?ig@gt\}vﬂe&l So&ggp\% tdeggnd({)@eona%é“{rﬂpél \909“38856# l[h%n adjuvant
W e’in hunman” dose 's J chi

corfip@aittanoamdothet \odumen bE aoliggdnf ¢gangdositioh added fto ttﬂaeadl]uvmrh composition.

£ e f .
i 30 O DA P Shaofe 2chffeed aor
corBp@sitivn. vdrh dinie émbodanemtnttmwdimmahudm doitableofvoldmegnbf, ther adjuvant
. r n
cole il ARITEN e 8 LR DU GOS0 o i
adjtivent @ntmipggitiorc 'tsmjimke'dttbcbhre viel gondainidg thérbyophihsEd dmiigan composition.
Thé"ﬂr?é? hBFnaK%%gé @gnv %e wé?eﬁ'qqé’%&‘ﬁf% ff such dose will of
rse vary Initiral volune of the
adJ uvant corrp03| t| on and the volune of antigen

™hé ﬁ{ngfn p?@dm?c?r% (glluhgﬁt& rﬁ‘l‘ﬂ% Bﬁ@f&tw&f’%%' t%'tﬁ’g gngth QRilled in the

ve em adj uvant
artr €oomsanilyt, uthe metryodpmmn')rsed ramnggére tocol-containing oil phase with a

surfactant such as a PBS/TWEEN80™ solution, followed by homogenisation using a
homogenizer, it would be clear to a man skilled in the art that a method comprising
passing the mixture twice through a syringe needle would be suitable for homogenising
small volumes of liquid. Equally, the emulsification process in microfluidiser (M110S
Microfluidics machine, maximum of 50 passes, for a period of 2 minutes at maximum
pressure input of 6 bar (output pressure of about 850 bar)) could be adapted by the man
skilled in the art to produce smaller or larger volumes of emulsion. The adaptation could
be achieved by routine experimentation comprising the measurement of the resultant

emulsion until a preparation was achieved with oil droplets of the required diameter.
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conposition. In this enbodi nent, the human dose

sui tabl e vol unme of the adjuvant conposition is
wapproxionat el y equal to the final volune of thRCTEP2A/054491

dose. The liquid adjuvant conposition is added to the

vial containing the |yophilised anti ?gen conposi tion.
In gmgil if wafer mHiFion dae o ANdvepyisiHet sasid be 90 ah pageeusyarrier. The

aquetRs B8RP thaf oePlop disrh e, SHdsphdte Waffeled 8BKkHeST ons is wel |
known to the person ski iTed in the art. Commonl y, the
met hod conprises m xing the tocol-containing oil phase

Préﬁérbblyathé Willifla®dH erfilsidn a5y sRnfBSY fﬁ%@@&ﬂtlmenﬂ&@h U\talv@rb small oil

foll owed by honpgeni sati on usi ng onpgeni zer,
dropisti sige k'ﬂemé’l LRrMICENT2ASH %W?P'lyé'&e Fjrl‘i’pjtert]é'z§$ will pesin tE\e range 120 to

750Tﬁ‘¢nh Rfdré Qfa%rbﬁly R FDH N2 U&)dﬂﬁﬁtlrﬁlﬂén{e\t@rc ﬁloﬁmr@fé%blyﬁthe oil-in
Sy rlnge needl e woul d be suitable f honmogeni Si

walghgmuIsjen epmdaing il drapifty of whigh at yeas{ ﬂ%%é?ﬁjﬂ@lnﬁ'?yc%rtel Ig$s than 500

nmPhOgigfetdrN nﬂ?r@rdi’éfb#ébg‘ §1‘31ea@{\/[80‘%0§y Vhiehsyl Hl*ed|e%§ than 300 nm in
machi ne, maxi num of asses for a period of

diapreffit @@rea?refﬁ‘é%*?'}’rﬂHeﬁ?fe érbé '”tﬁﬁiﬁy e 'raﬂwarrane%@f 6%9 to 200 nm in
diaRlegsgsure of about 850 bar)) could be adapted by the

man skilled in the art to produce snaller or |arger

vol unes of emul sion. The adaptation could be achieved

Thd¥il BRIMt REzeEXPefidrmEBE, akbkéHing A9 Hd &bﬁ&lttlﬁ\%nﬂ&a%%mv intensity.
of the resultant emulsjon untll a aration

ThelerATeeUel PAVD P dieEpNBOsherdameler g ther abigpicharerby itensity.

Intéﬁélty"lé meBs\Wal &y (RBLMFd Sibing til@rudddnt, aiftaSibly Sdyhbic Ilght scattering
shoul d he in an aqueous carrier. The agueous_carri

SUGHg S 6%6 Malvera zriptieer His phateierabbs Bealyain Rglasizer 3000HS. A

detBﬂeﬁf Sroadduye tshevedi ih Ex@m\b@t IEQ Eﬂl‘s’t §b§§'b|lﬂy %tt@m’étéi’ﬁlrfehﬁe z average
resent invention have oplet size in

d'ag’t‘i‘fﬁrn‘?’@ &y Aguc ligh %%%tPS}”Q IﬁPC% rP 6‘8F%‘t cgreg@§nv\ﬁ;qqctrggopy) this

metrrbdtétﬁjutroaage@wqhé @o%@p@rmty méléﬁ (PDBf ar@Bbh BleZBRD fah@MPDI are
to 600 nmin Fﬁ}lg‘referabl y the oil-in

Ca'%ﬂ?t@ij V@Wu‘i“%ﬁé’n‘fw&%}ﬁ §|9|9§th6? IThﬂ’ﬁ% Bies dornQiHeaMeatne| @%"ﬂedge of

the /S3HIdRY rdfiticBRSint¥x. & @edoﬁasméahﬂﬁ 508 cMAle the @llaaﬁ@éleéf the oil droplet
nor e preferabl P/ at | east 80% by intensi tg are
e o e

by fjﬁtéﬂn'@tﬁ‘@ hennnRledrasiipie &ire dibietion &y apabry Pr'tf‘@a§tth35db)8 Contin,

or RMLS n@retﬁélah}bnfr’dti@ "MalVehe dnengR dﬁfadl?&gérﬂhla%oﬁﬂéd for by the sizing
di anet er . oi.| droplet size, .e. dianeter,

s iRl et he iy S DR ParFArITPi 13065 Jfencegplex composition s

unknidWBNShity the TRty afiLrilsRBR lidkakeRMstoondiab @itibh Nirtgif inBEessary the
di ameter of the oil droplet si ze by |nten3|ty

'”tqq§tt3éﬂ"§?9)9r'9'§att'ft9af§‘tm dus g5tripeioyt a si zing i nstrunent,
suitably by dynamic |ight scattering such as the
o Mal vlern Zgzt asi zerts4000 or preferably the Ml vern

In a further embodiment of the invention there is provided a vaccine or immunogenic
composition comprising an antigen or antigen composition and an adjuvant composition
comprising an oil in water emulsion and optionally one or more further immunostimulants,
wherein said oil in water emulsion comprises 0.5 - 10 mg metabolisable oil, 0.5 — 11 mg

tocol and 0.4 — 4 mg emulsifying agent.

In one embodiment the adjuvant composition comprises an oil and water emulsion as

described herein. In a further embodiment the adjuvant composition may further comprise
9
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detailed procedure is given in Exanple I1.2. A first
possibility is to determ ne the z average di aneter ZAD
whgoodseiame ¢ | i ght scattering (PCS-Photon corr ePCEE/ER2909/054491
spectroscopy); this nmethod additionally give the
pol ydi spersity index (PD), and both the ZAD and PDI
Onealoé P cRflditoral afityenther dumynasitulantgor Nt & dvrthes sgbodiment the
adJM@édﬂeéorﬂﬁom rdwahél@ fcbmphwmg%roﬁmoweamﬁdnlapl@Juvants or

refractive ind nean is to calculate the
'm’HW’a‘?%F‘élla”B?OtPWeth%” ps@ﬂ @ﬁfj/é’( M5} det er mi ni ng the whol e

particle size distribution by another algorit hm

either the Contin, or NNLS, or the automatic "Ml vern"
Th%r?@t'?'?%eaddiépéa'l ?dJHY%r'?tsﬁﬂﬁCEﬁdoffP@eWef B1ouBy at ??é’%l”zﬂ'ﬁ@ A or a
deriVagid UNBRIOF - a'HDSMnﬁlfnoéthﬁuléﬂoFW oli@dnlidiévtipar tart! fkyl glucosamlnlde

refractive index of a conplex conposition is unkn

phesihgter Adngtatsals? 19f- '@Pé??qpfﬁitqg%'s? 9 GoaRRbpptions @ereo‘c it preferred

tha€ @RS adRUA I8 TANdiké freOBKES n\r’sttuli'Eba'rt'l’Hu!%"r‘Se\nt ¥odB&of a Toll like
originati % fromthis distribution. Optio

receRtliRodt 4:nlISert S qrie sAronin: hétr'séll'ﬁﬁ?dlpfﬁ‘é’ﬁ"fe%haf Hie adjuvant system

corhprisRBtIve r it @d}uSarﬂE Bohtdd dovats r&rﬁwmétr@ﬁy HRGFEIbE contain a
Con‘pOSItI on cao rstng an ant i I gen or ant i

SaRABHH B3 iPeTtisH a8 (P 2dn 28 Bvtatntd/ & b el ks &irer r"?‘%an‘% syh as 3D-

MPQi br BNTHRNIRY rédpeleyi Pganidt epéH asad |Ob6‘3%@nt@fnn’@)fn@munostlmulatory
further inmmunostinulants, wherein said oil in wat

oligopypleptisie- (g Prefesred. SPMbiNgIoRy GREPEHESIS SN Bf‘lpa”(?“?r Qs21)

and albliMBe tré§&Ptoran dgbhid such 2Rth SaRInk ity badicagEQiS21) Bnd®BEToll like
enbodi nent the adjuvant conposition conprises an oil

recgpigr fig@td Biet1asi BhMES @8 dhybducorerinide Phospaateyr t her
enbodi nment the adjuvant conposition may further

conpri seone or e additi onal_adjuvants or _
In ?%%H%@Wﬁﬁmhﬁﬁtdg't'o'i‘ﬂ adiwvaptina Tl r’r'lbﬁcﬂ?‘??é’mr (THR) 4493ndapieferably

an Cég@ﬁ@ﬁlsbbwrésoé)tlipﬁﬁﬂ H¥rivaave afR S8 em&fophBEshoryl lipid A or more
tional adjuvants or imunostinul ants other than

Partgdary HEgey! Wm%ﬁeh%ﬁslprybw AdddH T8t  adj uvant is

sel ected fromthe group: a saponin, lipid A or a
derivative thereof an imunostinmulato

3DoMP dn cpiabls Haderdhe 5751991“351 YESLahy ﬁ'@@gﬁﬁw%%ﬁ@'o%ca's North

AmigBERbn® plitharil} de?l"néteé Cbﬂ+ﬁe@eﬂlﬁb§ﬂon§§@ﬂdﬂ$bn (IFN e (Th1) phenotype. It
conbi nati ons i preferr

can by BIRgHEeq §C°c9“#69 fo Yhield”éetf‘%%%@%?s%i’g'arﬁ%? b Qﬂér"f i Changeally it is

a ramu@g@m§aeazfy|aeedTﬁ1dnobhdsﬁh6@pﬁ@aq« with 8, 445 dn 6&@fatdd chains.
Qr a saponi is further preferred that the

Preferpoly 4n thes gapeeRitians s ithe Brasqit iYentier smadjRartig 8 B+ MRt is used.
Snfah%aﬂkm%/@ D ML heorbhdiadlé @rzé g@bﬁftmtatbdnﬁy GRMNt@Ie-fiered through a

aponin (in particular uvant and/or a Tol |
0. ZPPWJ'“PEC regrarawl afe dg Weggm %@ngp%tlonal Patent Application No. WO
94/21292. Synthetic derivatives of lipid A are known and thought to be TLR 4 agonists

including, but not limited to:
OM174 (2-deoxy-6-0-[2-deoxy-2-[(R)-3-dodecanoyloxytetra-decanoylamino]-4-o-

phosphono-B-D-glucopyranosyl]-2-[(R)-3-hydroxytetradecanoylamino]-a-D-
glucopyranosyldihydrogenphosphate), (WO 95/14026)

10
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or a Toll like recpetor 9 agonist such as a CpG
contai ning i nmunosti nul atory ol i gonucl eotide. O her
wW@e@barioed conbi nati ons conprise a saponin (i NPCT/EP2009/054491
part| cular Q821) and a Toll Iike receptor 4 agom st
as _a saponi nRégn particul ar QS21 and a Tol

OM ?% DPept v 2 ﬁee%@m%etmelmoy&m'aﬂ] %Pli%rﬁ aza-9(R)-(R)-
3- h@b@&ﬁéﬂ%éﬁaﬁ@lﬂh%pﬁa&m 1ogign ﬁﬁ@i@@i‘lHWFnghbﬁlosghate) (WO99

itional uvant is a Toll [ike receptor
/64?’%3%\’\’%9@/@&%%% y an agoni st such as a |ipi d A
derivative particularly nmnophosphoryl lipid A or nore
articularly 3 Deacyl ated nonophoshoryl lipid A

5 MPshs: RBL 35 HiRh1 W) wlodrersiovioRdet adaseray e ffho)w 5-aza-9-
[(RRY- h%ﬁ&?é%&é&éhbﬁ%ﬁ%ﬂe%% qallosdl&bl” h_fRird S oar%%phate 10-(6-

pri mari ronotes CD4+ r esponses Wlth an
am(”Ph@P}ar}@H cﬁ’%@”%ﬂﬂ‘)an be produced according to the

nmet hods disclosed in GB 2 220 2 11 A Chemcally |t |s

a m xture of 3-deacyl ated nonophosphoryl lipid A w
Other T4R4digandsgwhiely may &g Ushdiarsalkp@peasapiinde ﬁhqsﬁéates (AGPS) such

as %@9%%'&0%9@% Wb%@@?)@' M3d3@¥?mrbé’&s§§%r préﬁ%"rétloﬁ%lcﬁ AEPs are

I's used. Small particle particle
a|3§| Q@C@W} t%awh?tm@f&yt'%ysﬁ@?qpﬂ%ﬂﬁf|$Q”éré’d f\ﬁPéuQﬁ gisclosed in

USB7&84330 'ddntEAGPSUSTPRE B?Bﬁét%oé}% Hrife Q%SﬂIRLP§ﬁ{ag6husts Both are
I nt ernati onal Patent ication No. WD 94/21

thogghtitp bejugeigbas %ltl\(a\ﬂé% of lipid A are known and thought
to be TLR 4 agonists including, but not limted to:

OML74
Othep -syidetlg -T6-Rot [ligansise egpahle cRragsipg devianaliidoseppanseatherigh TLR-4

(Sd’ﬂ)%(é 8mingl 20@3%%@9@%@ for example lipopolysaccharide from gram-negative
-D-gl ucopyranosyl |- 2-[(R) - ydr oxyt et r adecanoyl am no

baqterizy apg itg epyate_d s Y1 @@wmtgé@fgﬁogpﬁa&tléylar p\Ron-toxic derivative of
LP§§§M?&%@WP%9AO@& {FapeTIR agonlst are: heat shock proteln (HSP) 10, 60,

- dodecanoyl oxyt et r adecanoyl am no] - 4- oxo- 5-aza-

65.0((R) 9 PRPO; surfagianeRielelnT Adbralwepaaeligrsegeasides. heparan sulphate
fragn]rQﬁtgi f@rorﬂectidﬂé?ﬂnéﬁt@' Wﬂ%ﬁ&?&%ﬁﬁ@? lH@B-%)efean rﬁtﬁﬁ%?ﬂdlpeptlde

(MDBb@I"eEa?ﬁ@ty’lnonyﬂeélP'Faé@'é‘ceé(ﬁ@W'a\ﬂﬁUﬁoH @B@bembafi'ﬁlent the T'—R agonist is
HsP(dR) 78 0hyelr oxyt et radecanoyl am no] decan-1 , 10-di ol ,

- di hydr ogenophosphat e 10- (6- ani nohexanoat e) (WO

01/ 46127) Other TLR4 |igands which nmay be used are

Tolﬂ! Qg#eggétg%?n ﬁb@%gqggﬁ@%@gg@% @(cg?tg?; ggélgfl(ﬂ%ﬁ/ conserved

or
betyeap drsactoAnd thusems. dee BiRo have eoofeedeenggstablished (TLRs 1-10)
(Sai(E)E@J B D068 bH ¥3 (RS M€ oS tre RABmAPRSveASmih S8 afiar and

intracellular domains; their extracellular domains have been shown to have leucine — rich
repeating sequences, and their intracellular domains are similar to the intracellular region
of the interleukin — 1 receptor (IL-1R). TLR cells are expressed differentially among
immune cells and other cells (including vascular epithelial cells, adipocytes, cardiac
myocytes and intestinal epithelial cells). The intracellular domain of the TLRs can interact
with the adaptor protein Myd88, which also posses the IL-1R domain in its cytoplasmic
region, leading to NF-KB activation of cytokines; this Myd88 pathway is one way by which
cytokine release is effected by TLR activation. The main expression of TLRs is in cell

types such as antigen presenting cells (eg dendritic cells, macrophages etc).
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US6764840. Sone AGPs are TLR4 agonists, and sone are

TLR4 ant agoni sts. Both are thought to be useful as
wa@eojoamzmre. O her suitable TLR-4 |igands, capabCBER§009/054491

causing a signalling response through TLR-4 (Sabroe et

al, JI 2003 p 1630-5) are, for exanple,

I i popol ysaccharide fromgram negative bacteria and its

Actﬂ)@thQif'd/eﬁféintl@rceflsf wnﬁmﬁmattdhefrﬁ@igh it FRRE I@hlcljsﬂrto &naturatlon of
non-toxic derivative of LPS (such as 3D I\/PL

dendiili §81se a7 RrY6HINs e '%f}aé“mﬁtéb}‘[ cyiotinge syebesi! 1?1—@3?611@“ carried

outbbb f&Ohas’ fbundthel TERs resdgnet &ftereRt @Rk NbfAagoRlsd, WitB@dh some
ol i gosacchari des, heparan sul phate fragnments,

agenigE e Commay EPgﬁ%\f?tr%' TkRspr§ @éﬁ”'ﬁtép@rpdé@d%m@a”“y derived from
badle@tebeR®sEs, 2nd Ml holdbRePEl dheas(daRllin @F bhctBHi é?‘]lﬁbrfblgaccharlde
respiratory syncitial virus. In one enbodinent the TLR
('-Pa?@onl st is HSP 60, 70 or 90. Toll-Ilike receptors
(TLRs) are type | transnenbrane receptors,
evolutlonarlly conserved between insects and hunmans.
By TéARTRI I al} &S SBEFH 2 SQBWORRRAWNIC He FapahlRsOf1catging @ signalling
res?&@é%"tﬁﬁ)u@h At LR dlgndfR p@thﬂv@?oelt{ﬁ)er a%'ﬂi’r@btsllgﬁﬁdtohﬁ]dﬁbﬁly through

have simlar extracellular and intracell ul ar
ger&%ﬁt&%r‘r@ enfeggnoug of £XRIENPYR igand dRabrAS ehalve 499em188bwh
to have leucine - rich repeating sequences, and their
intracellular donains are simlar to the_intracell ul ar
In ?’E’éhedr?”ﬁ%‘)dt”i‘%‘ti *fberrnatyrr| of S-V”Y‘elt'%é‘@%'ﬂ e 0( TI:RI“‘P@CU'QSLENG used as

optﬂcﬁ‘lbl Sl b @Rsduhist amhess talid yhcrimenButi EHBEING R t6 agonists
i ncl udi ng vascul ar eplthellal cells,

forJHRBO-EW%JLREJEI&%@”WBB% es and intestinal epitheli al

cells). The intracellular domain of the TLRs can

interact with the adaptor protein M/d88, which also
In B’EJ%%@O?'H@”F of 1h%p%ﬁ§t| RVeriont 8 T&ﬁ Sﬁ?ré{%tdﬁdjsﬁgdh%tn's capable of
cadsﬁfgdé @@nbﬂné\'Fes}ﬁBn%JEHr ﬁﬂ erRJaf(sgwo@l@trwSJl 2008 91850188  Suitably,

S one cyt oki ne rel eas

thee?'*ﬁ%%@%ﬂﬁl WF’Q"L‘F?OE\ ‘ﬁs t4 %ﬂ”a'“ﬂgereﬁ%ﬁr}?eé&rﬁk’%%ﬂ% igpelected from:

Tri Ebﬁétetj&pbﬁe;ﬁi@bé (It_%)eﬁhéddﬂlBolaﬂe&ﬂédLﬁiﬁnMpé&ﬁa@f&mmtuééﬂcb@sm LP:
ndritic cells, . Activation of

S Srb PR oM BRSSP S PR Y b - Ch S or LY rH.

tnh&@roﬁlﬂbh’d@(Pa‘M&C@é) LdEWﬁfdhtrh%l@seﬂhbsa’ce?/@ed)émméqanﬂﬁu@& a bacterial
i nf | ammat ory t oki nhes such as Research carri ed

“pQE’LRte@(?”fjaQS fremerieiapurpdpdeir ecogni se different
types of agonists, although sone agonists are commn

to sever al TLRs, TLR a%onl sts are predom nantl
In garaliggeptve embRdinent @ JFRvAIQNSlS'S Used Ff\%l'%d@pab'e of causing a

&gﬂé]'l@clctlsﬁéné?euﬂfﬂo@ﬁl rLR@e{ddbroc0bt BRI @00Rp1630-5). Suitably, the TLR
spo ol ysacchari de (LPS?

agonl t capable of causing a signalling response through TLR-2 is one or more of a

lipoprotein, a peptidoglycan, a bacterial lipopeptide from M tuberculosis, B burgdorferi. T

pallidum; peptidoglycans from species including Staphylococcus aureus; lipoteichoic

acids, mannuronic acids, Neisseria porins, bacterial fimbriae, Yersina virulence factors,

CMV virions, measles haemagglutinin, and zymosan from yeast.

In an alternative embodiment, a TLR agonist is used that is capable of causing a
signalling response through TLR-3 (Sabroe et al, JI 2003 p1630-5). Suitably, the TLR

agonist capable of causing a signalling response through TLR-3 is double stranded RNA
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By "TLR agonist" it is nmeant a conponent which is

capabl e of causing a signalling response through a TLR
wae@nariereig pat hway, either as a direct |i gandP@F/EP2009/054491

indirectly through generation of endogenous or

exogenous |igand (Sabroe et al, 2003 1630-5). In
(dsgl%fsh@F pebyneaint yCyWW@ra%ﬂﬁ?'él'Cbra@?{?Wﬁ pucléic aC'd pattern
asRBRMSEis @fal HedRtigR] ecul es are used as opti onal

addi ti onal imunostinmulants. These could include, but

are not limted to agonists for TLR2, TLR3, TLR7, TLR8

In @RIt ive | dmssEmentd ediMIRNEg&Histt |Beu§érdeﬂ\%ﬂtls'd&}égﬂﬂé'&neausmg a
a TLR agoni st is used that

SioRgIEAIASPAESS, LEpHES ELR A @f@ﬁéerehap 0 5808 b2 34 ShiGpy. e TLR
agaH1Zapathé 30caukingHbigEMng, reéé'tﬁﬁsglﬂﬁo@@QFLQ% |§ BR@bIi# figdellin.

causing a signalling response through TLR-1 is
sel ected from Tri-acylated |ipopeptides (LPs);

In Bheﬁ%lmeﬁi%%@odmghﬂ 'd"TLM’Q@&ﬁ‘Qt iSr ide tHabes Qiéb@l%sofLEausmg a

&gyal@gs‘r?’qs%)r?ggg?hlr%nlgfho %,Ig 4&83%(4@ ?e pﬁya,zég%”papg%) Sun)ébly the TLR
agdrifanBspable loP oMkl B g};ﬁ@nﬂdﬂ%%ﬂ&ylmm@hamm is mycobacterial

t erm nus of abacter| | i poprotein and OspA LP from

ipaBgrtpigl idhaBiFigd drt end PRERRTSRIUPEr MedPe JHHSBWI nfehtd, agonists are

destkiBe@@onNobosm3seed that i s capabl e of causing a
signalling response through TLR-2 (Sabroe et al, Jl

2003 p 1630-5). Suitably, the TLR agoni st capabl e of

In @AUSIcRtatiRe Sérabalihbmny o ¢§R03§(ﬁ‘ll§thlrsol¥l’@|al tHak¥-i2 da§al§l€eof06ausmg a
nor e of allpoproteln a bact

SO s @5PPERs TYOIE L Helaab s Posl ! S0P aapsGaL. Sufably, the TLR

agdtdtlcapabie oPeRIsideDEYRaINGy fecPRseRRUEE TILRCT A $l8gle stranded RNA
St aphyl ococcus aur eus; |1 poteichoic acjds, mannuronl c

(ssENAYs, IOXRIOEEer Pa JHEPPHRS B%?@ﬁ aft RORIPRe N véng; (fef. or an

.m.@razrdqhmamﬁe écﬁn%dmha; orquyﬁ\feltﬁé\@of B /k &Mbodiment, the TLR agonist is
|glutlnln zynosan fromyeast. ln an

'm'%‘I“F‘é?Pna‘frFr\?éTéﬁ%é‘&PWﬁﬁ%tare desriRe gt 0§3§9Q§sed that is

capabl e of causing a signalli ng response through TLR-3
%Sabroe et al, JI 2003 £ 1630-5). Suitably, the TLR
In aoﬂ%@atwgp%w"aﬁnteéug ﬁga%lork‘ﬁt I8 ays5dn et é%ﬁ@ﬁ%@e of causing a

sighMiH eB¥pdhde &rb@hdwﬂalsefﬁbfﬁlaﬁal BN&Od@@‘ﬂé@so 5§Jr8uutably the TLR

pol y1 nosi ni c- pol cytldégbc acid Polx a nol ecul ar
ag?ﬂﬁICéP%b"éé’f eSS 2 piAnglingesaenss thiova \Tu'-IRaﬁ isj 3 $ipge sBAnded RNA
(ssRNAi?na@hr‘iﬁj%E dinein8 "SI Mith @ntT\lqi%I BENHyS tor §xd#ﬁﬂé’ resiquimod
that is cap e of causing a [ espon

I
(R848); d@&ﬁwm_qq |§ aksgaquagleé{f r%lqognl\jlprg@gd'é_llﬁg% 1@ther & 5.R-8 agonists which

maPietudBl YhcluideenhddeRisdaiYdSh Ve@REdaog 1449, causi ng a
signalling response through TLR-5 is bacteri al

flagellin.
Immunostimulatory oligonucleotides or any other Toll-like receptor (TLR) 9 agonist may

also be used. The preferred oligonucleotides for use in adjuvants or vaccines or
immunogenic compositions of the present invention are CpG containing oligonucleotides,
preferably containing two or more dinucleotide CpG motifs separated by at least three,
more preferably at least six or more nucleotides. A CpG moitif is a Cytosine nucleotide
followed by a Guanine nucleotide. The CpG oligonucleotides of the present invention are
typically deoxynucleotides. In a preferred embodiment the internucleotide in the
oligonucleotide is phosphorodithioate, or more preferably a phosphorothioate bond,

although phosphodiester and other internuclecotide bonds are within the scope of the
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In an alternative enbodi nent, a TLR agonist is used
that is capable of causing a signalling response

W@ booou2fle7dTLR- 6 ( Sabroe et al, JlI 2003 p 1630- SRCT/EP2009/054491
Suitably, the TLR agoni st capabl e of causing a

gnal | i ng response through TLR-6 i s mycobacteri al
mvpntks)@prﬁég%linﬁlud%ql ngalwt%ﬁ g(épquof t%@v%@q(ﬂre g@qmplgotldes with mixed

intdfRGk dtide Iﬁi-kbéé‘@r MéthBEs &'Glo rﬂ*&iu%ln@r ﬁh&%ﬁ@rdtrh"@éie | dSllgonucIeotldes or
WO2003043572. In an alt

LR

phosphRiodtthipate asedesaiaed i%U%%E%ﬂ & d%%%l&?%%d Fwogs 26204

Si gnal ling response through TLR-7 (Sabroe et al, Jl

2003 1630-5). Suitabl the TLR agonl st capabl e of
Exzrapies r?é péef§5r@%é1"9?%’§'et0€é‘?ﬁ)ﬁ§,\éa ther @d@‘ﬁ'”@‘LﬁQqu”@SaThe sequences
preferBfll @osthinashdesh drdthicaiesitbéiied InerRiidIAItAB linkagddanosi ne

anal ogue at positions N7 and C8, or an

i m dazoqui nol i ne conmpound, or derivative thereof. In

OLRE@ 1@‘@@% Nt ): TORRATIE ROWoNCETS AOGTTﬂéESp”@dSZ@U” her

onists are described in

O'—H@@ ér(nsrgﬁ \PN@ ot e, AGCTEFE &58n 8T (CRGUIYEE) that s

OLE3D 3 Eq o Nc:ag)s maa: @A$|C9(@U'I1CﬂGCC€(§@‘PW§CQ: tai@“@mb Arct@ 8
Sabr ge et al 2003 Sui t_ abl the T

OLEHd i @E%‘Qd&@l“é T&G d &S%?QFB TQTsQ RAINTi R d&ﬁ@e?OOG)
OLIGU) @L(SEQTDFN@ 5)ST@C M@M@GW@O@@W@\I&T((@%@WS) an

inoli ne_ ol ec

oLk 6é§§&3PeN@é§|BQ@ ASE (ﬁ‘él@)G GP&?@;& %9 G é,CI%ﬁ’ %3%)

Altéirﬂé’ﬁ\}é:I €p8f oligBRAIETIES MY cIrhbtisé. th@d?@ferr@h%eﬁué\%@'éﬂ&e in that
may be used include those descri bed

thWM@‘?‘i%@guerl‘tWﬁ@é'P”?nﬂr AP &k ITé@t fa@esoligonucleotides

utili@BY irPtheesreddit imiehtiéh mAY BRtIhthedizEl b AP PREtRGd KdvrRInSBe art (for
be used. _The E{%r eferred oligonucl eotides for u

exagpfIeaght P of68P20L 1 fedvepien Be‘?ﬁ%”‘t‘:‘iﬁ‘?ﬁﬁ%?tm%‘)\hlé’eownthes'zed

utillsihg P REGHAtel By@Abdiggt, are CpG cont ai ni ng
ol igonucl eoti des, preferably containing two or nore

di nucl eotide CpG notifs separated by at |east three,

AcEBRiifglpr ¢ ehafbley embddedst, HeX aBjuvamr oribisditRmt flﬁtﬁér cBmprises an
is a tosi ne nucl eotide foll owed by

not i f
ad&éﬁﬂ MEMYDes I ewhieh ds Sstecd HBWqueeS"thBe%O”éF“@%é’f a TLR-1

agcﬁfﬁS%nTLR@V HiiN TRRE3 ta)é@h@ta'd YFLFQ%@QBH@ ep_tR Qe§gonlsfﬂ 8 TLR-6
preferred e odiment the internucleotide in th

ag%l'ﬁtgﬂrﬁlz 1396PisHE TiLER-PREYYFoT R aaonist & ac?P”WB’IaSO” thereof.

preferably a phosphorot hi oate bond, although
hosphodi est er and ot her |nternucleot|de bonds a
A”&W“?rhp'i? ferrpd %TEBWSBF‘U{%‘& v éisei iBrihe Aresent venty! Sv\ﬁ%%ﬁna”d its
deﬁ\)éﬁveSsCQ@Jﬂ Aok di@ohm\c/fﬁééérﬁfbrﬁé&a@dlfﬂﬁrmmel SQth Aaserivhi free Quilaja
m xed i nternucl eot i | i nkages. Met hods for Produ

Sa@m@glﬁ%q werngdavas st %‘%ﬁ?ﬂ@?‘é $ iNgyag gfjuvant activity by Dalsggard et al.

in 1974 (“Saponin adjuvants”, Archiv. fur die gesamte Virusforschung, Vol. 44, Springer
Verlag, Berlin, p243-254). Purified fragments of Quil A have been isolated by HPLC
which retain adjuvant activity without the toxicity associated with Quil A (EP 0 362 278),
for example QS7 and QS21 (also known as QA7 and QA21). QS-21 is a natural saponin
derived from the bark of Quillaja saponaria Molina which induces CD8+ cytotoxic T cells
(CTLs), Th1 cells and a predominant IgG2a antibody response and is a preferred saponin

in the context of the present invention.
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phosphorodi t hi oate are described in US5, 666, 153,

US5, 278, 302 and W5/ 26204. Exanpl es of preferred
W@bkiogorinsts eot i des have the foll owi ng sequencesPCITER2009/054491

sequences preferably contain phosphorot hi oate nDdi fied

i nternucl eoti de Ilnka es. QLI GO 1%SEQ ID NO1): TCC
Parigdanégritesorsref A3 1T ‘(eCBQ?”.lQQ%‘)” @IV@?Qa(GSE@?'P%a”y preferred,

thek@ fgbmulgt%'ﬁs%ﬁhéegor%@&@cst@&] (&/@%/é@f(%): Wﬂe@ééﬁzﬁ%ﬁb and a

Sar@wd@phor(%z@%) R Mpude g et BRTFTRG RSO Scesoteptionall

chdiéd¥6r0B A8 Ghe @rhididtion (22ERId RIS 8)reduddon Al ehh\eeaiTiEGel GFGiil in the
ATG G 1668) OLI GO 6 ):. TCG ACG TTT

emipBOn GO CReIEo @r(ﬂ@yaf@dsa&)of/ﬁun@@wfagw%émemement of the overal

corffokt0eMNtkel @Rcindien, "B 6RBPYURRtiVd &nBl ffRlifa8de FREOERESts of the
above in that they have i nconsequential deletions or

resgiiRNtt NBALNG FRIRONELS. TPHCENCAE IAreedu T NEwt Praddctioni 1Acsaingly, the
adJU\'i‘arFt 'l‘gsh%ﬁ?%?rtﬂe bRSERE InRBnHBRY tyBRafY %mﬁﬁée%eg r*éi»fo %?M?etabollsable

known in the art (for 'exanple see EP 4

oil: @ﬁW@rﬁV\é\Mi inythe ganeR AbROGAriaSPdt plae thenprpserd Irggenmfe@art%used in

a “ld J>|I $bing trﬂ{‘oﬁ%gﬁﬁatn?g &Wﬁ&ﬂﬁ%' Zeho 266@069&6?%9/ 20*1% 100:1, or
anot her di nent n#@vant COﬂpOSItIOﬂ urt

Q%ﬁ‘fﬁ'ﬁi%é§ Tadhig aceine ralainsnihenernefisial aﬁwvamlrzrﬁp%es of all of the
comprite dith ra%&Wt%dQEWﬁa@@géﬁlély &GﬂI@fAc&)rdr ]some embodiments

ag OnISt a R-2 a%onls ag OnISt
ha\@g@rﬁt@tof sTuFe-QFAh (W) intheirrogs @fgbhtcs250 1quR2© A to 200:1, or 20:1

to Eig@ﬁ” oF 1suBsthhdiiG @@Pnbﬁﬁona-w% RO, gSt echdMstétol) is also included

ombi nati on t her eof preferred
preisﬁ"r‘ﬁﬂ’ﬁésfﬂ‘i'%@ﬂ S@ﬁ?%‘”ﬁ@ﬁr0|@§éjeisﬁ”tﬁﬁié‘%‘?'@sent invention is
Quil A and its derivatives. Quil Ais a saponin
preparation isolated fromthe South Anerican tree
Qui |l aja Saponaa Molina and was first described as

Anhﬁ%ﬁé‘Qnéghﬂ%@rﬂéoﬁgbé*ﬁ%y by Dal sgaard et al. in 1974
aponi n_adj uvant s chiv. fur die gesante
Vi rusforschung, Vol. 44, Springer Verlag, Berlin,
Th@%é@b %569 rmrﬁ&'r‘idgfeh%q‘ofrﬁﬁgﬁﬁ?ﬁtc%n%n Qoo RN R Bﬁ&ﬁnonlae antigen

I sol ated by C which retain adjuvant activit
capgbtene aliciting a[‘ dmmeln@ JesROBER pgAIRS] aiiuntanCRri aninal(Ethageg e here the

pn@u@oocéé?ranﬁml £pfdhn, QHQ pf&eh i§ %bﬁ&a‘ﬂ?%‘ﬁ]u@aﬁo%r 8fnple to a

’Lkg IS a natural saponin derived fromt
saqehpidenf Opfignallyj H‘esﬁb'é‘?iﬁr'ISanI\ﬂﬂ”NgatQﬂ/hpbrprﬁﬂ%d@sth@DSlmU”Oge”'C

corﬁﬂés‘iﬂdﬁxé§ al r6€!JrSteCHES hincohilafdl btéds %P%@?Q@ht@a%und to a
% a anti body response and i's a preferred saponin
saccharide as a carrier protein.

In an embodiment of the invention, the immunogenic compositon of the invention
comprises a pneumococcal protein which is optionally a member of the polyhistidine triad
family (Pht) proteins, fragments or fusion proteins or immunologically functional equivalent
thereof. The PhtA, PhtB, PhtD or PhtE proteins may have an amino acid sequence
sharing 80%, 85%, 90%, 95%, 98%, 99% or 100% identity with a sequence disclosed in
WO 00/37105 or WO 00/39299 (e.g. with amino acid sequence 1-838 or 21-838 of SEQ
ID NO: 4 of WO 00/37105 for PhtD). For example, fusion proteins are composed of full
length or fragments of 2, 3 or 4 of PhtA, PhtB, PhtD, PhtE. Examples of fusion proteins
are PhtA/B, PhtA/D, PhtA/E, PhtB/A, PhtB/D, PhtB/E. PhtD/A. PhtD/B, PhtD/E, PhtE/A,
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in the context of the present invention.Particul ar

formul ati ons of QS21 have been descri bed which are
w@aowiizerar |y preferred, these fornul ati ons f uPCTEP2009/054491

conprise a sterol (V£96/33739) Where squal ene and a

oni n t|onal are included, it is of

Pht@éﬁ@ppt rtg DY §V(5‘efer'fb Fh?d@roée'%st gqeoﬁlnk(egryyl how§|f’r§t mentioned at the N-
terM@k esdebPbRanifle WB0 f/gg3mah.ation as this allows a

reduction in the total level of oil in the enul sion.

This I eads to a reduced cost of manufacture,

WHeF@frWQbf pht groRind\4eé akéd Gephtdly 6f ad pat &@&ﬁjsﬂﬁtﬂr@t@m) each
so qualitative and quantitative inprovenents of

fragment.epdianally sontais.ene Qréﬁﬂﬁﬂgﬁ@”est[l% %‘f(ﬁh"f‘ﬂdé‘?fé@”?ﬁip'breg'ons

of Blicdp&ypepidef\CA Hidliama! Madtrh@tlfaglthlé/@)ﬁﬁloﬁy&t &Wpﬂéfptl(ﬂeb%at has the
present jinvention ty glca nprises. a ratio

Se‘Hﬂ@P%é‘W@é’BIV@%? S Spaistiding \%PW)X iSren ABINOaAgie Og?erz*b@f‘ pistidine. A

coife@ o%@@eg?lon isd FeQidnSreBicRIIBI Ooﬂé/@dléérﬂ’mnq_@ﬁubebx Uﬁéﬂ%%ﬂ)@mence
mthe optional ran chis 1: 1

1 C .
2523383 i 'noawmo%memt % crctseh Waoment (edghengjor jore histdine

tria@8natif: ad Weh a\éagtCIeagt mé @bﬂbﬁj baeré@%reflh Cdrﬁbmeddnm\éantthe or each
properties of of nponent

fragr’éﬁ‘dc‘@ﬂ‘t@%@‘wérﬂrtﬂtt%%@@ﬁ [4eor %&'ﬁﬁ'fjlﬂ‘?ﬁﬂﬁ‘}/ m@%@ptlonally with
natﬂ/@mﬂlsﬁaﬂéﬁceh@é’tﬁe@n 'ﬂﬂ:t b @r Ghore Gt 108 irfdS2tiad %M‘Oedc@ théleis more

oﬁgeOf or 201t02001,

thap 160, & %Ou@t ght1p%|,ﬁ>ydgfrgtcgl to @p@qtt\jﬁaq)r]eyn'é)cg@c&l (gptra trlad Pht

sedlRnBe —C@Q| estigtrghad §eq@bﬁ&z EReAMGEEERQY B3 RIOY: 426f WJ 8bi39105 for
of saponl n: sterol as described herein. Antigens and

Phibht ingarerekndypentt heor pheh U%%E?ﬂé’oﬂ'ia'ﬂsrﬁﬁﬁtﬁ’g‘grﬂt teast 2, 3 or 4 coiled

coif RIgBHsald ARSerdigdtirpém @ Falt PRERCASAbSEIPRGEIRDIALIBBes the full length
antigen capable of eliciting an i mune res
proaeg%ﬁ@tt hg S&Jﬁbﬁe%‘e”%?%?heﬁafﬁ?o@éwre WleeRat B%Otem with the signal

pe;ﬁfdl@L{fUﬁ@Qﬁrﬁélb mm@@%clﬁ A NPleRhRUS) rehﬁ@e(ﬂ)rr@hﬁlally d)é‘currlng variants
optionally CH%HJ@U atlon for exanple to a sacc arid

t Profea ppd | IFeTRIMENS I o)t (Ryee B et Eﬁggg?@,t& a$ qescribed

abdﬁ%rlméﬂﬁﬁ@l&n@ﬂgﬁg%\l leb &M 3§ 2 ddnB§uRUsUNFhS aci@d from an amino
ot covalently bound to a

uncon ate
o geanaicrde WoBRAZ0s eV uaER wisremsanpoRPREIe groanable of

elidith@ aMeRlihd Pespbhse EFBBIROBEBAIE FHAINDQRId ¥yuehcd MEWO00/37105 or
i nvention conprises a pneunococcal protein which is

WQ)QW?’Q%?QPW a menber of the polyhistidine triad famly
(Pht) proteins, fragnents or fusion proteins or
nnunologlcall functi onal equival ent thereof.

The
ReRticalar pRe germpiithiY o7 aRdEheseiB inglyass {ag) full gngt b Rrotgin M’Hh the signal
seqi}élnde SesshRAC M eShaturd il F&Hgth BRin Qhothd 5iYnal G Htid® &% 8%ample 20

100% | dentlty with a sequence disclosed in
amino acids at N-terminus) removed, naturally occurring variants of PhtD and

immunogenic fragments of PhtD (e.g. fragments as described above or polypeptides
comprising at least 15 or 20 contiguous amino acids from a PhtD amino acid sequence in
WO00/37105 or WO00/39299 wherein said polypeptide is capable of eliciting an immune
response specific for said PhtD amino acid sequence in WO00/37105 or WO00/39299
(e.g. SEQ ID NO: 4 of WO 00/37105 for PhtD).

In one embodiment, the immunogenic composition of the invention comprises at least 1
protein selected from the group consisting of the Poly Histidine Triad family (PhtX),

Choline Binding Protein family (CbpX), CbpX truncates, LytX family, LytX truncates, CbpX
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WO 00/ 37105 or WD 00/39299 (e.g. with amno acid

sequence 1-838 or 21-838 of SEQID NGO 4 of WO
w@Q)03/128% f or Pht D). For exanple, fusion prot ePCIHER2089/054491

conposed of full length or fragnents of 2, 3 or 4 of

Pht A PhtB Pht D, Pht E. Exanples of fusion protein
trungate-pHHR rurmatmch'mﬂme Proteing/ (Qr fpsipEs) DPNePEyEn (Bhy: DP%PA PsaA,

spt8, BRo1PRp K. s B SR Binna dudtidr Rinibodihedtett feunogenic

proteins are linked with the first nentioned at the
CORpE AT RRSTRY 588 215 MR SHRIPES MBS Hed 08 fhe GiRp onsisting of the Poly

HISEIaIag 'Tﬂﬁ& $arﬁify (PREX)PCRSIREBIn@h S Plctﬁﬁﬂ f;ﬁrﬁi@yp@b@k?'%&@trtﬁﬁzates LytX
fusion protein), each fra i onal

fa”&'dnt'—é(F)ﬁ§rLt5‘ﬁéteéf QP@P(e IHNGRte e tFtUPP%E ﬁ'?iﬂ‘ief'% Srotes/ &‘?r fusions),

pn&ﬁhél@sﬁh o) PegAI A, @hd $pabs Pl ¥ReRbI8BbodimBhE tHediniBunogenic
triad notif_is the portlon of pol ypeptide that has the

COTBRFIHMMCOMMIRER Pl QiTe'e PEPIFSS [selepiedifian Higqdreup songistingi i dhe Poly

Hlsﬂ§|hg TRbA eImily @AY @hd)l%'eﬂiﬁndlﬁg Pﬂjtélﬁ‘ﬂarﬁiﬁl dCbbRQ'Gb’b)Q tﬁjrﬁ\;ates LytX
regi on pred| cted b orithm Lupus, A et al

fa”("Igé-Yt)s tgEicaisse tryrlmgaje-j__yti% runggfe o AIgRHG RTRISMS {¢fe fusions),

pn@jm&@g;m(my)agmgbug}cl udes one or nore histidine triad
notitT as well as at |least one coiled coil region. In

an enbodi nent, the or each fragnment contains exactly

Th@Phﬁ@de§ﬁdn2e Tdad)4arflly Soriprisel @rdiging Phed PRES,IHHD, and PhtE. The
(optionally, th native Pht sequence bet ween the 2 or

famiy i C'i‘@r?%lt&gzedo*?y 7 HPiFaliqry sesyenesy ﬂi\é?l demamgtseparatist By 8 Rgfine-rich

regith, aff sevidlial BEdiRD tridids 108ssHly THBkves ah nﬁeﬁalaornﬁlﬁdlé&lde binding or
pneunococcal intra-trjad Pht sequence - e,

en%VmeF'a A (SR F9dere0lLREIRAS | heseved "h@rmmUéﬁanﬁ@ heterogeneous
C iR O isf SresdPitirPhil sthdinoF ;ﬁiéhﬁ%bﬂ&f‘testéd"qﬁ&ﬁolég&l% protelns have

fra rrent contains exactly or at |eas
alsg §pfn fugd dmether ﬁtr%?{o%‘?%b%’l%'ﬂﬁﬁs%{'apr{? Opf S{TQOH'”H%”% ef t@%é@’e”t'on

theWt@r&einW'th@ﬁﬁ’eﬁtﬂﬁl it WhtD ! eNgluRdesog] Rowdvieh théﬁhe terms Pht A,
sequence attached, the nature full Ien th

5. §r SR S (oI T4 S pRGea s S ERAEIS belgmas well as

natafdllyl-‘é)céﬁrrnﬁ\!% (ﬁd%éﬂlﬁﬁadé?@wﬁ% thBRbofhat hyveos @é’(ﬁddnﬁ@ homology that
vari ants tein and i m’runogenl c fragne

of
s qﬁﬁ?a%ﬁgt/"elfjﬁ”ttcé' . th? Fl§iRBRES Peeibfe s PPHignady éﬂjg@b'eé'ﬁt 95% identical

or R0b35PEPY idl@sticeoNpPri sing at |east 15 or 20 contiguous
am no acids froman am no acid sequence in W00/ 37105

or WO00/ 39299 wherein said polypeptide is capable of

Wit rbgérﬂ*s ftgth@fPHt)mﬂiktﬂ@iné qﬁrﬂﬂ@@is&@%‘d ih 'WOf%N%@D darﬂ)ms R0 referred
acid %uence i n WO00/ 37105 or W000/ 39299) .

to $rxie Ao i5d akowe, it isanRrotsit frpm die pRldustilediAd farﬁ‘&'lylﬁd'éié“as the type

Il dideal frbdtke drangkd) prrabes ru.ywdsfédt.ha/v@ 00Rl7 168 04RNELalso referred to
attached, the mature full length protejn with

t he
Spg‘?l,G&}]aﬁs ﬁ@&q %}@V(af 6Ials(9)@ﬁpq>r@t%from the polyhistidine trlad family and has
the type Il LXXC signal motif. PhtB is disclosed in WO 00/37105, and is also referred to

Sp036B. Another member of the PhtB family is the C3-Degrading Polypeptide, as
disclosed in WO 00/17370. This protein also is from the polyhistidine triad family and has
the type Il LXXC signal motif. For example, an immunologically functional equivalent is
the protein Sp42 disclosed in WO 98/18930. A PhtB truncate (approximately 79kD) is
disclosed in WO99/15675 which is also considered a member of the PhtX family. PhtE is
disclosed in WO00/30299 and is referred to as BVH-3. Where any Pht protein is referred
to herein, it is meant that immunogenic fragments or fusions thereof of the Pht protein can

be used. For example, a reference to PhtX includes immunogenic fragments or fusions
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am no acids at N-term nus) renoved, naturally

occurring variants of PhtD and i mmunogeni c fragnments
woroPhee7¢ e. g. fragnments as described above orPCT/EP2009/054491

pol ypepti des conprising at |east 15 or 20 contiguous

am no acids froma PhtD am no acid se&gence in

theggsd feavatysPiProieno/ B 6IeENaH & &P a8 %}%ﬁtre&’ée”%e to PhtDE
or BRBELSoR alolfd, tbnkapipld, MWTR 108sReNse specific for

said PhtD am no acid sequence in W00/ 37105 or

W00/ 39299 (e.g. SEQ ID NO 4 of WD 00/37105 for
Pn&hﬁ sin I AIIRIfFETERESHI RBIH with B%létlﬁﬂﬂ%}@(ﬂﬁf&' (ﬁeﬁ@ﬁm@sdrfd'db% lement

e invention corrprl ses at

Aot SHgs R s AhRe- (G PN by 198 a0 46 (1589)). The

toxfnag"nb}/séd?&ba()oy &Bgﬂnbﬁ&:cﬂﬂﬂjmt@reﬂa‘%@'uﬁoﬁ 4 of dnebRtocci under
thecﬁﬁgg”uncat es, LytX t X truncates,

el AURNYSjR-X ”tsr‘%ff%éﬁ @C@H? r?egr the,sipeatign plothe production of

|an§Mﬁ1aﬂﬂg)oythﬁ\%§r@) ¥&hBn (FbocyteBS B inRfitidn &pﬂr%sbeﬁﬁéoéf cilia on
Spl25 and Spl133. In a further enbodi nent,

hummm@mrt eplhgdas iandohe dsispase sl backsricldal éCtMtbtaéFjrfB'grat'O” of

ne@®RIpBAS. €T hE AvattdRicus %ﬂf@cﬁ@mﬁrﬁeiﬁﬁdmlrpfs e Riy of red bIood cells,
H stidine Triad fam| Chol i ne Bi ndi ng Prot

Wh\CBﬁﬁM(}p]G? @H}Si}()g to&gﬁygs{equjn&?pégse |F_$$textop<tgmt|n9edq_ be detOX|f|ed (i.e.,

non-taXRCBLLBUMERD AXeh bkﬁm%‘t layd oS abye B0k E i Ibrd¥BELoR) before it can be
proteins (or fusions) (gneurmlﬁga n (Ply), PspA PsaA,

adrgjfistaspd 7BYIVe nERIESSIRT enEABBIAR FEMHId- R RIS is known

in tﬁ@rzﬁﬂOS@Séé ) éi(@mb[d Wélk@r &ral "(Qﬁ&:t%ﬁiuﬂ' 5§1$&1 ¢13895‘(3ﬁ 9BY PMitchell
gr oup. consi

et 4o BIAPRYS ACHOl SHEs Tl AdI96) BAdVBERF el (VAR Cig810 (1990).
DefRiidatidnUsCay &an He)’&dﬁdfu@f@d' By cﬁé(ﬁl&altrhé'éh‘sate%; s@&% to formalin or

truncate-Lyt X truncate chineric prate ((5 %
GBI SEA 1N 3 cambgan Sbboty Nl CHHORIBGS AP G P AR 0258)

SUJH |nﬂ,(ﬂﬁonaéFe| MeIPQH@K/m weshebAtie Qérlcﬂﬁt t%me’htﬂterﬁ’éﬂv@.y dhdcan be
Pht E. The f is characterized ation

ge%%'aa'afne%mx'f% F 6 Buion, waropy ks pRbbes Gheneumococcal

pro'téhgé Wﬁlcﬂ%y&%vﬁir@lxamwét hidit16d broteists , TIRO&Sh thtdtéW% M@Qﬂ herein
in nmetal or nucl eoside binding or enzynmatic activit

to pgans§ malequisivhigh Nat BEFsANe delginns afien R subsHiifiensOlagti or more

amihoh84i@ RERGEREIS kkow® tedhhitRies |fbr ke F@iir@@t@&tmut@géﬂé&s or any other
strains of pneunpcocci tested. Homol ogous proteins

conygpong gtk n FPbERRAMPIA: 8% HEFCribef ehosgor EiutafdPly protein may be

altdNed 86 ahatat |s|tf‘ol@@@al@mlklgﬁmIstoitllltrﬁéinlam(rﬂﬂté %uﬁé@%nmpltopes
protein of th89| nvention is IS unders

Seehof\%\%?mplehé{{’ HE6PRT:- nBerph et &' @a”feﬁi IBRYN-E 8%98?61999)) and

wagtssas havi ng sequences di sclosed in the citations
bel ow as wel |l as naturally-occurring (and nman- made)
vari ants thereof that have a sequence honol ogy that

As used herein, it is understood that the term “Ply” refers to mutated or detoxified

pneumolysin suitable for medical use (i.e., non toxic).

Concerning the Choline Binding Protein family (CbpX), members of that family were
originally identified as pneumococcal proteins that could be purified by choline-affininty
chromatography. All of the choline-binding proteins are non-covalently bound to
phosphorylcholine moieties of cell wall teichoic acid and membrane-associated
lipoteichoic acid. Structurally, they have several regions in common over the entire family,

although the exact nature of the proteins (amino acid sequence, length, etc.) can vary. In
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Is at least 90%identical to the referenced proteins.
Optionally it is at |least 95% identical or at | east
w@Iowheene i cal . Wth regards to the Pht X prot ePCIHEPINY/#$4491
is disclosed in WD 98/18930, and is al so referred to
Sp36. As noted above, it is a protein fromth
geﬁﬁ'yﬁh%'tnﬁot? Ading Prefaing SRMPyise 5 'Nd%r”?'ﬂ@ egion (NI) «ngREEd repeat

rmrsl R10dndkelR2), Ekdink FicHiregib® s arida WehddNedi’dHiine Bitdi
reg ( | so nr eferr)edlbtonSﬁl(CBééD@ Ageﬂ%t e%l above, |t ge mg region

(C)a”EP%Péroﬁ multipla eReatSINgHEERRTigPn aPRTPIERIS A AR Qa'B?rfdhﬁ QEOte'” As

usddift thi¥ Fégplidatrbﬁofﬁe sdren@holi®e Bi Bfndrnb’rﬁrgtelrﬁfamn?it%@d isl Jb18M4&d from
00/ 3710 is also referred to SpO36B

thengipR reoppisting opfhaliteaRinding Braiejes @s- '%@trf'ﬁﬁr 'Ag WOB7/41151, Pbca,

SpBQ' BV QENtahA, Cﬁ)’i)DdbﬁG'Glﬁ@ oBp MG QRcbESd Gh V\Td)9ﬁ4pf53t ethpD and
is fromth e(s éhl stidine triad fam

Cbpqzlearteyg’réclpq;eq_)@(@l 9434 tHspC ﬁogrs@g%’%mg%7/0$994 PbcA is

distioEai Rl waiosal 1387 e%ﬁztré AN olifE Wi Igeﬂr‘btérr%; disBRs&d #1 BIAN 98/39450.
Sp42 disclosed in WO 98/18930. A PhtB truncate

Opt %’k?ﬂ)’é@ﬁ raplneyBindivg)Proigingi g S5isted; PR 7Y B PoNgiRtinghof CbpA,
pb¢/$ spQardPypoder ed a menber of the PhtX famly. PhtE
I scl osed in WO00/30299 and is referred to as
BVH-S Where any Pht protein is referred to herein, it

AnlgmpBignéntt dFathe 1|iNTBANSY %Brn@rréésaGHBﬂttﬁm@éteE bWHe@élﬁ CBSXG @f defined
of the Pht protein can used. For

abQV@f%}deHH'eC%t‘%‘ﬁ (3 tpﬁ&%@@%ﬁﬁ&rg@eﬁm% Of F‘é’@‘?r@fﬂ@ (dyoline binding

regfdhs(ld?n@ph%eﬂl‘}fsuf:ﬁ Fmtéhﬁ‘é’laahEhe%rﬁ?@bﬁblrné\brnﬂfn@rr@géﬁ Optionally, the
Pht D or PhtB i s so a reference to Pht DE or
suGhy, BiOHHR tré’é‘c?t%rl%d‘ fibthea gbelipe Pinding \iggian sgda) @ po"t'on of the N-

tenﬁrheun@rlfrb‘rltne ipPot@innad Wl Uyt regiiitlat tgxt nwi repeat ydhi (RAt or R2).
Opg%rto ytic heerI trg and conpl ement activatiaon

gty ttheeg g@t@l rgpeat mronsRélgblandQRZ)CarFé(aWé)&es of such

em%&mlaa%%rlﬁn&rm@%h) R1xRPe at Qistraied iR qrvoeeryrese%r hy099/51188,
hmg eunococcr, is rel eased upon %fls

it
n@E%"c@O“G‘ﬁ@é}d'rlgh%forerﬁsl lgeffee asimiar belng H'”d'l“igéeg'o” are also

corftérhpiated withid theécBpdof thish®ventionrul ati on of the
production of inflamuatory cytokines by hunan

nonocytes, the inhibition of the beating of cilia on

ThOURBO fARIRPIs! @bﬁfb)’ar%piaéslbélalt@i proddifls taBSocHasd mecérrf Iysrs The N-
bactericidal activity and aratl on of neutrophjl

terming! ARyBRIn AMIPEISES é‘?‘?"@@tb'wngp OABISyshavever fhe ltWé frry%)r does not

ha@f all &k Rd2A@ds GelddSin eI ChpA mé/rﬁiIWﬁ&eB'é’bé)'vé'QanHOthus for the present
chol est er ol Because it is it needs to

'”V%i%ttoﬁxrhﬁ Ley& family s C?Rﬁ‘fjerr%‘J(FjEt'rt‘Cé fr&”h@ﬁ&?%éﬂ“ Yr B\ﬁ%‘éréSt with the

Cng fémﬁ@&ﬂ@&:—‘ﬁé#hﬁrﬂ#'d@nfa@f coitaing ahé %)al;hi@fdﬁrﬁarhtofqri@ LREX protein
wrnlstere In VvIvo. LJgﬁleSSIon and

o RS B AR08 LK g B TRARHR P e 0GRy, Lyt i

dis§i6&ad fnqliorﬁ?éaémil eEuN'B@heﬁi 184:62( 624 € ¢487) MMYB isSdsclosed in WO
184-1 189 1987&) M tch
98/18930, and is also referréd to as Sp46 LytC is also disclosed in WO 98/18930, and is

also referred to as Sp91. An embodiment of the invention comprises LytC.

Another embodiment comprises LytX truncates wherein “LytX” is defined above and
“truncates” refers to LytX proteins lacking 50% or more of the Choline binding region.
Optionally such proteins lack the entire choline binding region. Yet another embodiment
of this invention comprises CbpX truncate-LytX truncate chimeric proteins (or fusions).

Optionally this comprises NR1xR2 (or R1xR2) of CbpX and the C-terminal portion (Cterm,
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et al. (BiochimBiophys Acta, 1007:67-72 ( 1989) and

Mtchell et al (NAR 18:401 O ( 1990)). Detoxification
w@toopliyret@an be conducted by chem cal neans, e.BCT/EP2009/054491

subject to formalin or glutaral dehyde treatnent or a

combi nation of both (W) 04081515, PCT/ EP2005/ 010258)'
iLe.glkegkinge theo gBOIREELIRGING  4aBRIAS) AT LMK 49-8- f DRCGIGMoprs SP91Cterm).

Opt.@r@ups:bpkl |ts%|éfé@£ddV1%rMdhé’bbbu@&fbnb@tnﬂf&ﬁ@bﬁﬁ' PCA, SpsA and PspC.
det oxi f US the i nvention enconpasses

OpH‘é’rﬁ”VaFu'%&bpé‘f iRl o k¥ Spk¥PeiARe (HTEN HagS RPON-orAnother

emﬁ&ﬁfﬁéh?of R BFe%Gntpanérﬂldﬁsls J'F%ﬁkeéﬂmséwtt@h@eﬂe lh&kintp @b choline
herein to mean a nol ecul e whi ch has under gon

bingigp demai (Gadar erxegserd aud Msianrreisin wih 'oWé Sirtigrally, LytX is LytC.
am no acids using well known techniques for site
di rected nmutagenesi s or any other conventignal neth
Witaoiegaidsnipl esaragndidsdry heH afsotirow & MR SHt BPr efﬁ"&?'%l ﬁsaA and

trafBYerRiSraAd [eleB6n SAridMathdréofi favRi KAt Eatibad by B@Fry\@ Paton, Infect
whilst still maintaining its inmmunogeni c epitope

imigwe, 1996 Des e 50id0/ Deafs £nd masmpmirang delefiat dasants thereof
haJeBB&R, digtlos38 In, 96 examPRI LS 5614 19689 0038 EMe8 Asn dABESI99/53940.

herein, it is understood that the term" PIy refers to
mut at ed or detoxified pneunolysin suitable for nedical

SpyEe drd- &, 13010é1ret %brb)sed Ganeenoo/neb4ohe §Poi5 ne & ndliaftle of a
Protein famly menbers of that

p”%’r"“%oﬁ%\q'lsyﬁﬁ%ﬁfqt?'ﬁ" é%t’hatge &?&Wﬁ%é@&%@reﬂm@&q{épﬁﬂ% (where X is
anyCQMirQ) &ﬁ’d)pﬂh}%fphﬁgmblytrﬁhmlé B8sabf pMdumhdcostd %ﬁﬁé@&f)@f&ib{ with this

of the choline-binding proteins are non-coval entl

mOBfoU?Fd been B}ﬁ’é‘gﬁﬂd’rey%q%l‘i"'ﬁlé” s eented rthisdnyengign and is therefore

codsﬁje@éwbqum%rdprat@m mn‘enmvmm%t@@hfhs BREBESN M WO 98/18930,
aci d. Structuralné‘%'/ﬁ t% have several regi ons in
ir

a”%dﬁTﬁﬁﬁ he neninelaliogiiofaivasgh PRE0 ki gisclosed in WO
98/08134 Bt titheasPthet r@feméndea;myesgga;l g |§@ﬁé@61@ﬁzed sylg:t 'hype | signal

can_var chal i ne bi nd
soishit i SBT3 RMIAING SB0BISE N orBir s Dede Pepead: v95992). I

is an@g&r@n&:tér%d%E%/Wpeﬁl%)gnaasd%@hwe rich region (P) and
a conserved choline binding region (C, nade up of

mul ti ple repeats, that conprises approxi mately one
half of the protein. As used in this appllcatlon t he
term"Choline Binding Protein famly

The graleipeaf fedryantien @P%u%%@ﬁ@?@?fiq@y&f:’”@ﬁﬁpr r?é’ ‘ES?’W&IP%'S meant

thanHét |ﬁ1nﬁl§10§\§n|bd:@ﬁipb§|tl@(d Cbrﬂpmall‘lé‘f tA® broteifO &Bm Wil the following
D, .and ]pA is disclosed in

corv@qt}ogf glﬁpr asd%r@raqqate@gpc@ as, fee edpré)&qna)% @Halrthure of the two. For

exéﬁmg/ iR 9 3dmbiRsén bBtvill SotasLds isBt YNSRI E4. btGAciefs may be
dj scl osed in W08/ 21 337.SpsA is a Choline bi ndi n

useﬁir%ﬁ earrergireteings egsthy DWIQ% ey pgpresent as free proteins, ogr both may be

present as carrier and as free protein, or one may be present as a carrier protein and a
free protein whilst the other is present only as a carrier protein or only as a free protein, or
one may be present as a carrier protein and the other as a free protein. Where a
combination of three proteins is given, similar possibilities exist. Combinations include,
but are not limited to, PhtD + NR1xR2, PhtD + NR1xR2-Sp91Cterm chimeric or fusion
proteins, PhtD + Ply, PhtD + Sp128, PhtD + PsaA, PhtD + PspA, PhtA + NR1xR2, PhtA +
NR1xR2-Sp91Cterm chimeric or fusion proteins, PhtA + Ply, PhtA + Sp128, PhtA + PsaA,
PhtA + PspA, NR1xR2 + LytC, NR1xR2 + PspA, NR1xR2 + PsaA, NR1xR2 + Sp128,

R1xR2 + LytC, R1xR2 + PspA, R1xR2 + PsaA, R1xR2 + Sp128, R1xR2 + PhtD, R1xR2 +
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Optionally the Choline Binding Proteins are sel ected

fromthe group consisting of CopA, PbcA, SpsA and
wWEP@12748m enbodi rrent of the invention conpri seBCTIBP209/054491

truncat es vvherei n Cpr is defi ned above and

"truncates”" refers to X proteins |acking 50%

Py P T AFER: (ERBKTEN g OTaghdhof B350 CHRFGTRAY fjs fom CopA

Otr%ﬂccbn{bfr@'tlsmmclua@ls eI BbInbRafidH $Ute £ PEIDNY NFRGR2™ Ply, and
Opt i onal suc protelntruncates lack (i) the

Phtéh &1 N&jxﬁﬁnu. FPr et Sieapbediment ther Yacsine oforppRsition comprises

detdkifedbR&ImAIih aRd Phire oP PRICE Bs @§rrﬂé’?bliotelb(§t Iﬁ@hﬁih@r éﬁnbodlment
| east one repeat region (Rl or tionall

they Yagripgtcompesition rEpwEECT Q@‘i%'ﬁ@d (pR?EU'Qﬁ'dS'FQZB)”d ﬁ)n%ﬂ BhtD5s as free
profaigd) enbodi ments are NRIXR2 and R1xR2 as illustrated

in WO9/51266 or WDO9/51 188, however, other choline

bi nding proteins lacking a simlar chol i ne bi ndi ng

AnT@ERR Airfurfd %Eéﬁ’é'ét sghatreaDvertiision tdﬁ@teﬁlct‘ﬂ@l%oﬂfs FRbSured for
i nvention. The tX famly is menbrane associ at ed

EXRRIE in g @@?@E%@éaamswh @él thaj pepaibegnin GG nlar An effective

mrﬂ@rﬁﬁife{ép@ﬁ)&!@ﬁﬁoﬁlﬁés ahRhstDoR] 51k, NEnod orEe, NEk . orfg@wymwal 7 days
Lyt X fam | does not have all the features fo

he nd
af@whethe@gewm g %‘?FPT%P%’H? &HaigpGiren Mal thewefalipage strin is hetero'ogous
thePprofeRibn lafyRBH 9 Muet tBehb Yitnhuhafebponse SgiHst BREBGr fusion protein
distinct fromthe CopX famly. In contrast with the
he C%}SX famly, the Cterm nal domain contains the

AltErahilent 1dh dasRive ifimdnRerdspbrse bgiifstNPht®Ms headilired by ELISA as
fam|ly conprises LytA, B and C. Wth regards tao the

deqoyipsd F’a‘?ﬁaF}P'e 1440 ?@eCHY% YRR SSROTES U SeAn anti-Phig jpGyesponse

of Bi re&emp, é&ﬂs@@lct(ﬁﬂéod %@Hﬁobm?%llcﬁwé! sclosed in WO
98/18930, and is also referred to as Sp46. LytCis

al so disclosed in WD 98/18930, and is also referred to

In @SermbShment heSFRAMIBAE cOhpbditon SR ORioH ABRIDHEES pneumolysin.
Lyt C. Anot her enbodi'ment conpri ses Lth truncat es

wherein "Lyt X" is defined above and "truncates" refers
In ta‘Pm %%dﬁﬁ&{te'tﬂé inﬁﬁ%d@@néo%ﬂho;ﬂ%rﬁ Af tﬁehQn\gﬁ%ﬁ Néomprises a

bi ndi ng region. %@lonal suc rotei ns | ack
pnww@caﬁwm% disciegedhdn rlé%%?ﬁm&eiorem@m@@r mwm pprotein
havihg thiseqlidNEBricRBo R the @é?l%heé(of SEQQ@U@OMI%% of US6699703.

truncate chineric proteins fusions). Optionally
this conprises NRIxR2 (or R1xR2) of Cpr and the

n Gt &nBJagherObt 'tﬁ@ H;&IWOW I the- |mrln@ﬁ(§gtﬂgz tc%?np%gl%rﬁ N€omprises a

bi ndi ng domai ns) erm or
pnwcal oiein H\él'qus 09}%%@'%869@ é’@t é%P%QOJFHGOK@ gr oup
consi sting of CbpA, PbcA SpsA and PspC. Optionally,

it is CopA Optionally, LytX is LytC (also referred to
Theysprggent) inveRgemefurther provides a vaccine containing the immunogenic

compositions of the invention and a pharmaceutically acceptable excipient.

In an embodiment, the immunogenic composition of the invention comprises a
pneumococcal protein selected from the group consisting of of PhtA, PhtD, PhtB, PhtE,
LytB, LytC, LytA, Sp125, SP101, Sp128, Sp130, Sp133 or proteins disclosed in
US6699703, including S. pneumoniae proteins represented or encoded by SEQ ID NOs:
5225, 5200, 3166, 4360, 5137, 4263, 3166, 5226, 3716, 4360, 5243, 3964, 5179, 3850,
4263, 5137, 5226, 5325, 3850, 5179 or 5325 of US6699703, or immunologically functional
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enbodi nent of the present invention is a PspA or PsaA

truncate | acking the choline binding domain (C) and
wexpeaessed as a fusion protein with Lyt X. OptiRBCEEP3009/054491

LytX is LytC. Wth regards to PsaA and PspA, both are

know in the art. For exanple, PsaA and transnenbrane
eqyalentitagreqia immupalogisally ék‘ﬂCt'H%@)@%@éﬁ”&é%@\*‘i‘%%‘?ﬂU@QC%‘W'y‘h share

at I&a&EHOOQO dafoscdr dQ%’%Bnﬂt?%tr@eﬁatﬁé@éaﬁe&35ﬁnrﬁ%ol&§wy functional

and tr ansmsnbr ane del etion variants thereof have been

eqldY%‘t’:‘F@ésé’d”‘F'Hde fragmentanpried aUS@@@MQQ@ b 9or ahagHiguous amino
ac@é‘@omr%%tg‘%g%umsmﬁﬂuﬂo@@%g@/ filneticHa$ €408 8EnisNare capable of
W00/ 76540. Spl125 is an exanpl e 'of a pneunpcoccal
e“@lﬂ‘ﬂf%‘d@%ﬂ@%ﬁ)”ﬁﬂ’w CthECC@é‘quS\t/Q\EI PN ERHIRY noti f of
LPXTG (where X is any amino acid). Any protein within
this_class of pneunbcoccal surface protein with this
Vaggipatiolas peen found to be useful within the context

Thé&Vaédes plepd@fibhPBont@fgiimniureg&ii® cempeditdridestalle Bresent invention
further prote| n of the invention. Spl25 itself iIs

mayi ke |useddtoi RrofRst o8/ 183, Mammal §U§P%(8'bl€|1&?mnf§§t'°2nﬂ3 means of

adBinftdihgNBdi@Vaean® Rl BRtemicH1Alcosal dbee! PraR !ad‘m?ﬁ@tratlons may
98/ 06734 (where it has the reference # y85993). It

include r iniecton 2 “B)‘i/ Igtrqfw,%zuprslu‘ér,@gpntg@a@]eh@@degﬁqlggr sgbcutaneous
rou‘f’ésS Qﬂro\ﬁe?dnudbsypa@rﬁ/n%@ra% tovhies Q)rélﬁalnlﬂéﬁtati}hereéﬁfa%r?nglémﬁ)urmary

. is al so characteri zed
tra@%qﬁ@ﬁ‘ﬂf’@h Hf‘ﬁeV%P'B?é?fn@edf‘V%rl’ﬁ'én|'H%ﬁ‘?| 'H’é&ﬁr%q' &8 %é'”g'e dose,
corRSHintsCthatdoy maQ BRioRso- MR M RiFether BERABIsafdaimd eat different

i mrunogeni ¢ conposition conprises al|l of the proteins

times offpai 'PHARCS: HESHBIOPRRGRh gSAEHHIdeataoBIE eS| PH‘é'P' Re administered

sepS‘a@étélyebt ﬂfeoédi’hélﬁm@roraﬁaf\n@(spé’f@ @hd SdMiniArafiba tor e ahy bacterlal
two. For exa in a conbi nation of two protein

proél%” SETPERANt 196 e Y?&PW@ ror eRiimal GPefdaien Rhipere d e%%onses with

res?é'étrtb RbciP bNeB). SaddMion) B vARECRES Ioh theBYyeriBn PhBSENhddMistered IM
ree proteins, or bot h may be present as carrier and

forﬁgmf"\‘ge(g’sﬁ?Sf‘%iWOFQPOSﬁ'édQ?&? be present as a carrier
proteln and a free protein whilst the other is present
as a carrier protein or only as a free protein
Th%rcoﬂ'ﬁ’ét RRPrafein pndgent inmeavacging \é‘i” typisalli be dhdhe Frnge 1-100ug,

pre@érgﬁgﬁaﬁp@ Ho%?’g@fcgﬁﬁnnﬁhe%ﬁéeeSa Z%El?b'm&}vﬂg a:ﬁflnﬁ B $Rcination,

proteins I's giv simlar possibilities ex
subfienib masitrecaive Inecdrsgeerabnostar énmonizhtionstasidquaiely Bpaced+
NR1xR2, PhtD + NRLxR2- Sp91Cterm chineric or fusion
proteins, PhtD + Ply, PhtD + Spl128, PhtD + PsaA, PhtD
Vaacirrs prapartioris+gaurialRZiesFited in- Viardin®2esigo {Gthersnbunit and adjuvant

app%Eé%Pr eg; sOPohHF! AE. PEONGWAR RRYA (1985Y PIERI PresPINEY York).

Encapsulation Wlthln liposomes is described by Fullerton, US Patent 4,235,877.

The vaccines of the present invention may be stored in solution or lyophilized. Preferably
the solution is lyophilized in the presence of a sugar such as sucrose or lactose. It is still
further preferable that they are lyophilized and extemporaneously reconstituted prior to

use.

In one aspect of the invention is provided a vaccine kit, comprising a vial containing an

immunogenic composition of the invention, optionally in lyophilised form, and further
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Pht A + PspA, NRIxR2 + LytC, NRLIxR2 + PspA, NRLxR2 +

PsaA, NR1IxR2 + Spl128, RIxR2 + LytC, RIxR2 + PspA,
WRI0R2277PsaA, RIXR2 + Spl28, RIXR2 + Pht D, RIRGREP2009/054491

+Pht A, Optionally, NRLxR2 (or RIxR2) is from CbpA or

PspC. Optionally it is from CopA. O her conbi nations
COWW&'Q%% vigl gerjeiging aordi st ?%H%Scé'@@ﬁ hgeeiphitfs enygigngdthat in this
aspgdoy ofahd vEAtich, NREXE&uvar?hivl?. bé Nudide 16 TeesHsiR ,thé NPophilised

vacci ne composi tion conpri ses detoxified pneunolysin
IMWRPIBAICISOBIPOPIPE as carrier proteins. In a further

enbodi nent, the vaccine conposition conprises

det oxi fi ed pneunplysin and PhtD or PhtDE as free
Althgughethgs vacsiess ¢fe ke Pesehnimyentiods pisyske againisierashpp aw route,

adrhinfstr@fior? bOthe! dbskiddeRiccings iMa e 8kin fio) fmeeerl%o@ment of the
protection assay such as that described in exanple

15.
preagnteipy @SNy eHURARFKIN, eAPRIISSE Y BYViEHdmRY Fuiglsy calid, the stratum
corrBifn, KA olBMaysBRKidPR BIb¥inéain tﬂlsd%(%rﬁf id Bla Iayer called the

chal | enge with a heterol opgous strain ven that th
dergn%wf@ﬁfggl &p QRIS W@t%ﬁ%@%@ tigsHe- B?%ﬁaé@ﬁr%ﬁave ShOW” that

.nje%ilémbﬂ@d/dcaneumottﬁetshm aABM PaftiREIBP ARE daed, rlﬁ?nd?dlé@aﬁﬁmmune
fusion protein thereof. Alternatively, an effectiv

reSPRRifn Ve JBRS @59g 8P natsopiRted W na Julmksd oy a@ﬁ'@@' a?éj"a”tages

Intrd@&eidl RaecimdliofXAtPihe vidtcindd debdrelli Nepeih THAEa IPSTBRES Feature of
gives an anti-PhtD | gG response of at |east 250, 300,

thegeseniiyentiiho, 550 or 600 ng/m GMC. In an embodi ment,
t he i mmunogeni c conposition of the invention conprises
pneunol ysin. | n an_enbodi nent, the i nmmunogenic

Th% 8%‘@@F'?W%ﬁe%‘f"qluﬁé’f ITHASREMIHNIEH OB INSe AN RIRERIYEL apomPprises

step§ OF RicBnyAé @RAd ahd th@ﬁ@@&@@ﬁ% WitBr orRXBdFR, &nd with the bevel of a
neunococcal %rotel n haV| ng the se uence or. encode

NATERIV BRI Befik E0-DF 9&H98) fa5iNIePWareR Bt RiedlgsBdueres. at IaH angle of

bet%eﬁnf@ofj&( Mee Ahe 1RGel STVIRBHRBI |fshﬁsérf88iurt}%965‘r'r& of the needle is
Iowia rgjosntl on conprises a pneunobcoccal protein which is

and &urthee advanced WIERLDEYINIED7 £ightTHes e de flevate it under the
skibh MMRNid D isf HER RGECtRE Q¥|‘yd§§wl9 tNé}%Sﬂl REmERNL b &gbdrﬁ‘;? on the skin

i mrunogeni ¢ conposi tions of “the 1nvention and
surfaesr iolewen Pyalpyvyvithdteayadl abthe negdlepi ent. In an
enbodi nent, the i mMmunogeni c conposition of the
i nvention conprises a pneunococcal protein selected
Morg erpentie dgvisap thadrase sppeiticaly dssigppd A0 apministerplqull agents into or

acrggg ﬁ_ﬁe dioHt @ve'—ﬁé‘éﬁ de%&ﬂtﬁd @%%pl@%&éev.cé@%%v.b&%%@ 99/34850
33 or roteins discl ose In
and P 1092444, also the jet injection devices described for example in WO 01/13977;
US 5,480,381, US 5,599,302, US 5,334,144, US 5,993,412, US 5,649,912, US 5,569,189,
US 5,704,911, US 5,383,851, US 5,893,397, US 5,466,220, US 5,339,163, US 5,312,335,
UsS 5,503,627, US 5,064,413, US 5,520, 639, US 4,596,556, US 4,790,824, US
4,941,880, US 4,940,460, WO 97/37705 and WO 97/13537. Alternative methods of
intradermal administration of the vaccine preparations may include conventional syringes
and needles, or devices designed for ballistic delivery of solid vaccines (WO 99/27961), or
transdermal patches (WO 97/48440; WO 98/28037); or applied to the surface of the skin

(transdermal or transcutaneous delivery WO 98/20734 ; WO 98/28037).
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US6699703, including S. pneunpni ae proteins

represented or encoded by SEQ ID NGs: 5225, 5200,
WR1®8/12%360, 5137, 4263, 3166, 5226, 3716, 436PCT/BRA8I/054491

3964, 5179, 3850, 4263, 5137, 5226, 5325, 3850, 5179

or 5325 of US6699703, or inmmunol ogically
Whep B¢ V8 s esoefi thaInRspRent Rwpaian arﬁﬁﬁ?ﬂ%@%@m&qrw to the skin, or more

spédvfﬁﬁﬂy RiihedhsatRNRcinB G OL IHERHADN ¢8EmBNbSCHEH! £ volume of
ast 80, 90, 95, 98 or 99% identity to the stated
be’%’@ﬁﬁéﬁ%‘éto Qamlersd 6gilal 1y functional equival ent also
i nclude fragments having at |east 6, 10, 20, 30, 40 or
50 contiguous am no acids fromthe stated seqguence.

The RARIABY ‘Efgqut:'a?rl‘%/'”ftﬂ?l skinadntradermalarasaines &f hecRgs@tdnvsntion may

be &ditnfrt t@%oﬁ%dtlmnéogésﬁgn‘é@nd’\hh Cihitr &R GRUKr S@fccinBs (see above).
native ant |qg% Vacci nation The vacci ne preparation

HOWBYRalt if S SHBAT M ERSRPBRINEEERES Bt HRopmdatane may be “low

dodeVRIHor MY 1YY BYE R6tekSRlighRs iRrRWeddseOladciatar@prBdrB present in as
susceptible to infection, by nmeans of adm nistering

“ttl%éisdo\}at@cm'k@ wreferaplyt @dite Drmonpriodese; padtiae S‘Fﬁ%@é'de (preferably
corﬁﬁjg{g Se‘n';u ﬁsoﬁ‘%y'&ypr’egérltqrq?né n%%tdf%flﬁﬁ%tm preferably between

ntraperitoneal, I ntrade
Oosm@ﬁlﬂm@‘maschamudeesrdme via mucosal administration to
the oral/alinentary, respiratory, genitourinary
tracts. Although the vaccine of the invention may be
As ased hersinethedems |atrademrghledeﬂm meammd&lseﬁy&fﬁﬂteve@oherta%e region

of tﬁ? dg r??er ne s‘%nri: rrrhes h% o%eancem% 8% gzpé 'Iomgte% exclusively

in tbadeimais.i dbe denrms:@atheisayeomlttie blen antaterdl tstheeadabout 1.0 and about 2.0
el h K f th
o 8 B loe S h0ReR 3 DRes L Fod SRRl peer

any bag protel
indovfdutlseandaio diffezerft grarts if thealbodyo dn dyenertal, dincanf bet la)epeicmstneeach the

ool R BYRRA Ly RS P B o e A IE L b ngveen e
strdtom qornennmgnddbe spalednisNatf the slmdes& end dios esbcutdreous layer below.

. . e "
DeBOIELn3he B ANGEEE el mip SPig, e sy soley o
prineidly witliipi toeldeymis rortitveay atigetdy be ﬂEtrg)utd?-lehiwvthegamdermis and the
deljnﬁétl al vaccination, subjects nay receive one or

seVeral booster immunizations adequately spaced.
Vacci ne preparation is generally described in Vaccine

SR i 48y AL e SN D8RR I LER grcunt i
indoaskagn inncraqpseibativeaaspanshiwithbuipsigufieent,i &lvdiss cidebeftecksyin typical
va(!(::H]le grt Alich U%181‘?}&(35\]/” 6%&351? 77&1giTrl]JSoNa\ﬁﬁEﬁ] Speglfflc |pn‘?nunogen is

esent I'nventron nma sol utron
embW@rhalhd hed it anreSemta&hl y

In a further embodiment there is provided a method of treatment of an individual
susceptible to or suffering from a disease by the administration of a composition as

substantially described herein.

Also provided is a method to prevent an individual from contracting a disease selected
from the group comprising infectious bacterial and viral diseases, parasitic diseases,

particularly intracellular pathogenic disease, proliferative diseases such as prostate,
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the solution is lyophilized in the presence of a sugar
such as sucrose or lactose. It is still further

wWeewbarmbd e t hat they are | yophilized and PCT/EP2009/054491
ext enpor aneously reconstituted prior to use. In one
aspect of the inventiogn is GrOV|ded a vaccine kit,

bre@gtmﬁofcgaq{@l ung Panesatiai A cg(ﬁrlarllnﬁma@@ﬂq)rea cancers; non-cancer

chr@ﬁlﬁpﬁ&irdéré)na”@fgyt EnpridvRthe @AmiNEEdtieR &) laycdniposition as substantially
lised form and furtherconprising a via

de%aﬁ%%ha%m§0§ﬁwaa®m@adt as described herein. It is
envi sioned that in this aspect of the invention, the

adjuvant will| be used to reconstitute the | yophl lised
In |anﬁkf.m1§@e‘?m*éo‘ii’8ﬁ?)to§hed"? df. pw'@'ﬁ%u@hvaCﬁ@eva%m%sonofort Hee in the

proPhRa& R theRBE BF theFapyey ak@nambh B 8ik8sRAvIeRMNe VARSI composition
adm ni stration of the described vaccines into the skin

COMPTIES sy ?fﬁ'géﬂé’ré‘ﬁﬂ%“i‘ﬂ FRIAROSHON: 3N 3 @dIMANti GRUEREitigh Consisting of

an Bl R Wa ek efhutsiPEdS S sirR0.8 Ut1®r mg hedtavolisaslé ioft] €5 <8 htocol and
t he stratun1corneun] whi ch overlays the epidernis.

0.1un E19rREBY NG @e@blpdépﬂ’f‘én A9s& | ayer called the
derm s, which in turn overlays the subcutaneous
ssue. Researchers have shown that injection of

a
In 9afé‘5tf‘%em’i‘f’6'”t%é REPNS RIAYIPH thaUsecell arvatcﬁ'@eo‘é’rnﬂﬁ%'t'on in the

mahlifabldtAbeS ndidafBibfor 86 mp%hylﬁ&lcqheﬂa%y ofkrEPadyeof a condition or
associated with a nunber of additional advantages.

disgaiier Whe/eiaineACENR ATMRPSHPT IFOMRESE AR iAREgeHES é‘F‘i‘%’@dcompos't'O”

andg#h %Uﬂvérﬂﬂé&p@sdﬂb@%@ﬁd’ﬁﬂgf&%hlU’IQn UatdrenUKies @&hprlsm% 0.5-10 mg
i nvention, he conventional technique of intraderm

meﬁﬂ"&%actﬁ'eo?f' 0t5ne11 RERGLINDP-dcetiMILMUIRBIRIr3asat Pst RyBanfiose.
cIeanlng the skin, and then stretching with one hand
th the bevel of a narrow gauge needl e (26-3
Th‘@dﬂ\geé‘}'o? avilnbe Jﬁmrdge%%@eﬁe%lr%ef%‘cﬁ n@entfteec‘}o”&t"”% non-limiting,
exangés of between 10-15. Once the bevel of the needle
is inserted, the barrel of the needle is | owered and
furt her advanced whil st providing a slight pressure to

Ex&hpleat Geisdrlbbl@dtﬂfnuhbl%?féléll fbadldie rhdtAisdsdused Inh@icel, Mbrets epigs and
very s|lowy thereby tormng a bleb or bunp on t he skin

humagn piYEiEs: £ ol | owed by sl ow withdrawal of the needl e.

ExdMpR flle"éjéﬁédb)és d@vyoﬁe@arafnbat ofilife sdiew fiaiéd leyhutkisi aimad adjuvant
to adm ni ster gui d agents into or across the skin

forrﬁg\agowdd%g@rqt%%s eXePliEg Gl e the devi ces descri bed

Exam plN1%$No34 &b8intad triaPinl&P 2ddtdporliion tlyed 1 18t59 yHies With™ vaccine
devj ces descri bed for exan;pl e in WO 01/ 13977; US

coriaining axplit inflygnza agieemproparationsandyarions doses of AFE)S agjuvant
Exdfaple H#%Sh3%h4, a Uredlinia®.ebBRiation of adjuvanted and non-adjuvanted split

influenza vaccines (comprising various doses of AS03 adjuvant) in primed BALB/c mice
Example V shows a preclinical evaluation of adjuvanted and non-adjuvanted split
influenza vaccines (comprising various doses of AS03 adjuvant) in primed C57BIl/6 mice
Example VI shows a preclinical evaluation of adjuvanted and non-adjuvanted split
influenza vaccines (comprising various doses of AS03 adjuvant and low dose antigen) in
primed C57BI/6 mice

Example VIl shows a preclinical evaluation of adjuvanted and non-adjuvanted split HSN1
vaccines (comprising various doses of AS03 adjuvant and antigen) in naive C57Bl/6 mice
Example VIII shows a preclinical evaluation of adjuvanted and non-adjuvanted influenza

vaccines in primed Large White pigs
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US 5,704,91 1, US 5,383,851 , US 5,893,397, US
5, 466, 220, US 5, 339, 163, US 5, 312, 335, US 5, 503, 627,
wWQ305/19849 413, US 5,520, 639, US 4,596, 556, USPCT/EP2009/054491
4,790,824, US 4,941 ,880, US 4,940,460, WD 97/ 37705
and WO 97/13537. Alternative nethods of intradermal
adm ni stration of the vaccine preparations nmay include
conventional syringes and needl es, or devices designed
for ballistic deliver of sol i d vacci nes (WO
Exapgplergeimmugelogicah Readeut Methedses (W0 97/ 48440; WO
98/ 28037); or applied to the surface of the skin
(transdermal or transcutaneous delivery WO 98/ 20734
11 woVigs metiwss \waen the vaccines of the present
invention are to be adninistered to the skin, or nore
speC|f|caIIy into the derms, the vaccine is in a | ow
.1 a on i ly a volume of between about
0.05 M and 0.2 m. The content of antigens in the
skin or intradermal vaccines of the present invention
Téﬁﬂvnﬂ@bﬁPﬁf$§ﬂpﬂ&eeﬁﬁbent|onal doses as found in

An’dl %h%@g@ﬁhih%m‘b@&ﬁltl&ﬁ§ t6Sl‘ﬁ§ mw@easmwmenié vir§s @trains are
feature of skin or intr vacci nes t hat

det]egplﬁﬁqi 5§|ingﬁge ﬁﬁryag@lutlr’aélﬁp dfa’gtétlon ;Qét:g-rl al'ﬂ‘@ @,rlrtc'pgaeof the HI test is

bagaardqsrﬁihe ity Sedpeciit anhﬂWﬂu@ﬁﬁeﬁanﬂtﬁ)@@sﬁ@%rﬁmlehé?ﬁ&jgﬁftﬂﬁhdn of red
resent in as little as 0.1 to 10 preferably

blogd ﬁ@llsp(&BCd@génflugﬂée YIH@ W&J‘tlp@e( rlé'epeé,lrégg \{,ated ser% atre treated

by Kaajrﬂﬂﬂi REL t& Rdrh @RNSonEECHiE inhitRR) Afien pfteln@atrnaerhgetw@ffold dilutions
0.01-1 and Ebeferabl bet ween 0.01 t

f
Of S53 GHA MR Bl Willo SemAGOHBRION IS T SBRR Tpra Sran. Red blood

cellsidné reAgteaddld éiﬂ' th¥ @ThibitigREFRGgRBhAtGANY s€red. M eMRGS | 'aFt,eexpressed
to the region of the derms In th skin. However

as v fisci 'REPIECR|  Hotthpedigbesl idlylign plo c%?t”éfa dhad| d%’mP@t?)yl fphibited

herhBgyIGtealbs.- AsTie flﬁﬁrdmjtﬁ)nl & seheis| 183 ani uhdbleetadle [Bvel is scored as a
| ocat ed between about 1.0 and about 2.0 mm fromthe

titeg gAYah {R19-n human ski n, but there is a certain anount
of variation betvveen i ndi viduals and in different
arts of the bod ?eneral it can be expected to

Adsrigiian 'onEloyé ﬁﬁe§}’£’6 ST o Bl aihdderse enre °§UF“F ace of

As tRecladdichl HTié@sa%/eermtehﬁ.nln@c{aﬁm&qh BREVRIR WAL dSduhfintdd to not well
corneum and the epiderms at the surface and the

funglipseior thsddrhy! steaie ra”S Qdgpied PEperrIURGI HRTSEHEP hryde used:
EryitebbMed Yof hb%egagfé Q%eaafbrultrtel e et w&%ehm@aét%§0© sl ¥ (end
marily within the dermis, or it may ultinma

CO%@”@?“&”? Peiseded Rioedical tSW‘n%peQB'PGéG RYCSPAAlE Ruisr B‘Q}tﬂ'ﬂ@g 0.5 % BSA

(boVine ¥t NibuHhinEakd c@h‘édrﬂ@ﬂoh)n TRRCIUsBaeHioN® BrepEredSevery day by
sel ected as an anount

washing red blood cell with the same phosphate buffer and a subsequent centrifugation

step (10 min, 2000 rpm). This washing step has to be repeated once. After the addition of

the horse red blood cells to the reaction mix of sera and virus suspension; the plates have

to be incubated at room temperature (RT, 20°C +/- 2°C) for two hours due to the low

sedimentation rate of the horse red blood cells.

Statistical analysis
Statistical analysis were performed on post vaccination HI titers using UNISTAT. The
protocol applied for analysis of variance can be briefly described as follow:

¢ Log transformation of data
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i nduces an i mmunoprotective response w t hout
significant, adverse side effects in typical
weaeehewes. Such anount will vary dependi ng upPCI/RP10091054491
speci fic immnogen is enployed and how it is
presented. In a further enbodinment there is provided a _
reBharircofVilk ftesit ofe RBCTH PORWRATGU(IPYRIAN @48t épivehly ethe gngsmality of
suffospé BStrbLAYA & di sease by the administration of a
conposition as substantially described herein. Also
pr 6oshden tesd imy orer ho yetify the dpeegeninity pldvariaacelbetwasm the different
co&aﬁfohgg?r@ giysease sel ected fromthe group
conpri si ng n?egtious bacterial and viral diseases,
wafaalysis of iriereses selpeted idewal arly i ntracel | ul ar
Qa‘rQ%?Qﬁﬂht‘éra%&iéﬁéﬁ%-v%ﬁmb%at'Ve di seases such as
prostate, breast, col orectal, |ung, pancreatic, renal,
ovaukearH®D Test fanmotipleanogassonson- cancer chroni ¢
di sorders, allergy conprising the adm nistration of a
conposition as substantially described herein to said
l.1.2ndInmadellar chtokiaefstainihgr enbodi nent there is provided

: ceine 08 .. r use j , ctic :
i8R SRR Sl e ot FonT abelfichT SRR P o pasis o
cytblti&e_; pacdioction: eﬁc_aq:tqu té@a@orpsaﬁ&s&m—nm’nncamtﬂ @a_pmduce IFN-y and/or
| S ion, . o
e e T

- 10 ng netabolisable oil, 0.5 - 11 ng tocol and 0.1 -

4 | sifyi.n nt ... Rer. . hunan In.a.furth :
R A8 PR EE e D A o)
Thesenpelsi aifeotheinnpriohessednby @obwendond! iennmeabiloernescent fppocadsiee using

i n_pr I [ h p r rap f.a odi tion. or
rudPeBE BBk b EDBRE AR M B0 Kol E SRR @LeH roauoncy
of eyivkige positiveane!l geinincCiDpCHIBt T arllsaridtracellald; staamtg of cytokines of T

0Si {i i S of il in.ywat lsi 0
oo BIHRIRHA0 PR 100 o2k FAGHOM s ot
fromouioé aad godled in hepampateduhadidnm iRRMIagettt FopelpoduRRMI + Add-diluted
0 The i nt. i i1l _be f r i.be y .
Pof S Bparkie: BB MR bl agDr O ETRE! S eggoraing to the
recBrampided pralesat (¢epgBugan?inin egPsH romeand BUE. ). Mdeoakwnuclear cells

at %??rgeﬁycer%gr%’r{a&%(/éoe,t\/\?ashgé 93 inaﬁgl\/ﬁ'an&j IgrlidJElBF/I%s s%ésgﬁ)slioens were
escri bes e preparation o he 01 I 1 n"wat'er
adjestad $0 2w 1ahdelmomluin &PV 595 fatdl &blf eersimused i n the studi es
exenplified.
In vitro antigen stimulation of PBMCs was carried out at a final concentration of 1 x 10’
cells/ml (tube FACS) with Whole FI (1ugHA/strain) and then incubated 2 hrs at 37°C with

the addition of anti-CD28 and anti-CD49d (1 ug/ml for both).

Following the antigen restimulation step, PBMC are incubated overnight at 37°C in

presence of Brefeldin (1ug/ml) at 37°C to inhibit cytokine secretion.
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Exanple Il shows a clinical trial in an adult

popul ati on aged 18-59 years with a vacci ne contai ni ng
wW@2®phe1676 nf | uenza anti gen preparati on and varPOUBP2009/054491

doses of ASO03 adjuvant Exanple 1V shows a preclinical

eval uation of adjuvanted and non-adjuvanted split
'FN hf’ L4 CRSciPREg WasoPRIFArarA gsvallavs: el seerensionagese washed,

res@@bémeatla 5op1| &rpmdvﬁﬁc@@onmlmﬁg Ewanﬁlbﬁ)c}(mgh@a@erﬁ (1/50; 2.4G2).
pr eclinical evaluatjon of

AfteroHQ g7 iRcARERRD 8t i% 0K ‘El‘e%ﬂaxt\ﬁ&c%f %50%&% k3/30)rRpd ant-CD3

pel’%f ('3!5@)? W9 RI8e@hnAFBbakh Woamin) ati 42CP N‘téffeéi \A@%ﬁﬁb /i PESCR% FCS,
nple VI shows a preclinical evaluatio

Ce'ﬁdj"‘%f@a?ﬁr@@ag'ﬂée%% Taryspoaie@d <P of rﬁMt‘Ef&r@é{O%Eb(W&D) and

|ncgl§‘é3!€dpr20t5|rrﬁlﬁl a\{all"'CpU@eIQO%?e @Iﬁerﬁ%h&ﬂ]vﬂbﬁapbrrﬁﬂﬂ’aéwwmt BD) and
ose antli

resasmﬁr\g@p Wﬁtﬁ@& ul @(,%%Qf %‘HI- H—'fN A&P&,g{ﬁ%d aémlt.,dL -2 F\I/TC (1/50) diluted in

Pe® OV aMH UtanbetheBhiidn M\ hvﬁﬁﬁloﬂéﬁldrﬁ%ﬂﬂ% St W@é '\A%@ﬁed with
doses of ASO03 adjuvant and in nave C57B

Peq X\@SB@&%P@JSS’PF@E’%!%DV%S é%p'l;@\%I | h%o%lraf@%ﬁ'@%hyp%nsﬁf‘p'e analysis

wa@dﬂ)éﬁbamb@dbﬁmhmnm@h uéa@,nm% |g1”§tédJ€(F€@/S@(§)C laR@Sadduisition was
rinmed Large Wite

perﬁgg&ddm 9.0y svents (gym%@cﬁgghgqj§5foq evemts on éD4+T cells. The

percemBged sitiIFRat+ enLbAlichd tdianatégoh CesHt arnf CD&+ BhRd populations.
(cl assical procedure). Anti-Hemaggl utinin antibody

titers to the three (seasonal) influenza virus strains

l. 1grgntdat5ﬁnmj|_®d usi ng the herraggl utination inhibition
rinc the H test is based on

QuREateR 91 #yOENL e BT cansh (oG A1 BEHE Tiosh beR RATBER P by ELISA
usnh@ BFI'ﬂ' H5NYE BB @BhtiHg. Narié @ﬂd ntib&l) $I@RAs GRré séRBEN 0B Yl per well.

enza virus. hemag ut|n|n HA) . Heat i nactivat

ed
Sp'géfn‘%ls BPd 1 yasqilipdgt L penceRts tp@@ftbug/ BYr5\/eBS and was adsorbed

ovetRighs i toCth'erWéIi@l drogeswell Wrotﬂéreblb%@t(mmsorti Wemiidpthte Nunc
di Iutlons of sera are incubate

435 G RIP R OTEG A DeUHEEAEH oMY LT £avith 240 ! PRt of PBS

corfbifingd ©EIBSA ané ot19e mwadd e @Btﬂ:rétl@ﬂ blﬁl’@r)bﬂ'WbNQ t@b- foId dllutlons of
lutination is scored. The titers are expressed

Sert"‘h'g salgaianQuer were ardedity MedioNil-Featpd platas ”ﬂn‘PHb?F%*tfor 1h30 at

37RMPhEpRtYs iwiié twé@\@d hﬁﬂag@ﬁéﬂ WAt PRS- 0 A%, tRehi z@t Biotinilated-
dilution of sera undet ect abl e | evel

conjugaied agkmouss t'%r(PE&a%1EOf‘63)1®'Ut% é&OQtfPro%'OPr&aF@l@r‘Jugated anti-
molisPa§Gh iimtedas eaiorda)or of Prdtyniatddd ahlhRsET IYERE 0gMiteRR) 1090-08)

dimuated 1/4000 in PBS 1% BSA 0.1% Tween 20 was added to each well and incubated
for 1.30 hour at 37°C; after a washing step, plates were incubated 30 min with a
Streptavidine-Biotine-Preoxidase conjugated (Prozan P0397) diluated 1/10000 in PBS 1%
BSA Tween 20.

For the colorimetric revelation, plates were incubated 20 min at 22°C with a solution of o-
phenyldiamine (Sigma P4664) 0.04% H202 0.03% in 0.1 M citrate buffer pH 4.2. The

reaction was stopped with H,SO, 2N and micoplates were read at 490-630 nm.
1.2. Ferrets methods

[.2.1. Hemagglutination Inhibition Test (HI)
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As the classical H assay for determ ning anti-HA

anti bodi es was docunented to not well function for the
WOoBNY13t6r@i n, and adapt ed protocol using horsePCBEPXO%054491

used. Erythrocytes of horses are used for the H5NL

Pandemic strains. 0.5 % (end concentration) horse red
Teg|P6®IE& | suspensi on i n phosphate buffer containing
An@l—@m%g@lﬁ&mﬁ%‘ﬁb@@y ﬁféFéJEB ﬂ'lebtﬁ?féé‘mflﬁgﬂzac Olﬂﬁseﬁﬁ“él% '\A@:Pé determined

Thi s suspensjon i's prepared every day by wash

ed
usipg nggl%n@ppq 'ﬁ@'bg'ﬁﬂéesf%'dgp-mﬁ insip'e gt thg i t%sq is based on the

ablﬁ’t l%fﬁ§§ét$fﬂ:tarﬁﬂﬂﬂtﬁénfzki%ﬂflﬂ)&f’bsstbf?lﬁ}nlf)lﬂ-ﬁerﬂh@glutgﬁﬂgn bp&’)wken red blood
i s washing step has to be reﬁ_?ate once. After th

Ce'ﬁd(cﬁietq)otﬁ’ flierd HsskerpaaglfinBo e lSesa were et itegtad Wﬁh a 25%

neLi'ﬂaPhlrFPcfaséers@Iuﬂ&d (DRSS ohHS RRAS | dbt-iddlevdib@t @S rEa¥e: tr‘ibn -specific
be i ncubated at room t\mr;Perature (RT, 200C +/- 2C) fo

inhbfigrshofifte @stredment VA ofitiprst 9o seraariersr incH ated with 4

he8§f&tina86n DhiePsk &rhlisiluerbatirsh] Gﬁbke@ﬂ@'d)tﬁcbcﬁj cells were then added
St atistical analysis were perforned on

and, Bednhibifion Af Wg'l{t'i”?%?rbwﬁ% PerjeUNInSTHAaTS Wﬁﬁ% eiSWS?%%*qu the reciprocal

of ﬂtﬁmlgw&tfd%n@n@ﬂ %{é‘rhﬁh 0ht ¥ahpreiAEinhdited S chia gfuhb{atlon As the first
descri bed as transformation o

| ow:
dilugrn o peyawwask!: TQaé‘P l’é‘ﬁet@ﬁfé‘%'ed%ﬁ hwagiseered g aups ‘?Wabtpc?er
to verify the normality of groups distribution
Cochran test in order to verify the honogenicity of
StajigiGahaedy¥et ween the different popul ations (groups)

Stafisiay sdralyefs WaFd aeerhéd Sl ent fdrsdad 41Te§éf0|fe0’i:hallenge) using
interaction of two-way ANOVA Tukey-HSD Test for

UNIRITAT. -plie eovpe! iapphed 1orianaysiy of Matanqeurat beybillyndescrived as
follglv@i:ni ng This technique allows a quantification of
antigen specific T |ynphocytes on the basis of

" dpodianslorpRiiuideln: " effector T cells and/ or
. eérfagﬁbwwr@gmmea% ®eplistid dcurpguri bile@ t@ 0EHP theCRSHaRly of groups
nory T cells produce IL- (% MCs are hargest ed a?dy J
djé%;” ti8Bst - i mruni zati on. Lynphoid cells are

= IGochfdrmésaliredrden tyiviefiy 1he HdifodenRRe e &afibn&ebétlebRthe different
i nhi bi tor FBr efeldine). These cells are then processed

RPPHBHARSNEIMRE) i nmrunof | uor escent procedur e usi ng

« TledpfopatarattioartrionedigaNGid, CD8, IFN-g and IL-2).

Results are expressed as a frequency
=  Tuckey-HSD Test for multiple comparisons.

[.2.2. Body temperature monitoring

Individual temperatures were monitored during the challenge period with the transmitters
and by the telemetry recording. All implants were checked and refurbished and a new
calibration was performed by DSI| (Data Sciences International, Centaurusweg 123, 5015
TC Tilburg, The Netherlands) before placement in the intraperitoneal cavity. All animals
were individually housed in single cage during these measurements.

Temperatures were recorded every 15 minutes 4 days before challenge until 7 days Post-

challenge.

[.2.3. Nasal washes
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of cytokine positive cell within CD4/CD8 T cells.

Intracel lular staining of cytokines of T cells was
w@eebormwed on PBMC 7 days after the second PCT/EP2009/054491

i mruni zation. Bl ood was collected fromm ce and pool ed

i n heparinated nmedi um RPM + Add. For bl ood, RPM
Thevagsa|iwashes vesse %U@W@%%ﬁgn\%ﬁt@“%féﬁe@' §hPESan bOth nostrils in
awbhTBRPAANS. ETARIBRLIUET 3k edtllee8 QR tH P&t Qishh&nd placed into sample

recommended protocol (centrifuge 20 m n at 25(5)0 rpm
con{pigeRPN 9y iC€The nononucl ear cells at the interface

were renoved, washed 2x in RPM + Add and PBMCs

suspensi ons were adjusted to 2 x 106 cells/m in RPM
Virglgfratieral? nesPEWASYLSM In vitro antigen stinulation of
All RBMPSsaWbfesCRérel 6k sﬂé‘r‘ile @l’!te@dfth V\Eh %ﬂﬁﬁﬁﬂté%t (CV3tRf tolrefnove any

107 cells/m_(tube ngHA/ st r ai n)
bacierip! Pﬂ%tﬁ”i'rl?é'%aﬁ%kﬂ Cﬁ Sﬁf"%‘ t%rt"f%di@'wof‘ﬁ Of ﬂ%saébﬂ’éﬁrt“?so‘ﬁe@f”ans‘ce”ed
to mi&étn&qagte@%nmmg 640 &f mekiurg/(1d \Afe%/dlhﬁ’ibh 100p| of MDCK cells

/g antigen restimulation st
(2. ‘i‘ ﬁégb(éfi”édn'bW@rentf‘ﬁ'h?d%ﬁd tgpech wep pad é??é'@atSF’ aB?%fCefloEiﬁﬂd?ys
1rrg/rr1) at 37C to inhibit cytokine secretion.|FN g
2/ CD4/ CD8 st ai ning was perfornmed as fol I OWS:

ARSI G R ion O BEGY LN FPor 23 HESIda 1120

WSTCH c6@Bindigthédiurd%s Fddddl MakhdibatRiBemmothdr/ 18Girs 2. 4&2) .
After 10 min incubation at 4C, 50 ml of a m xture of

anti-CD4-PE (2/50) and anti-CD8 perCp (3/50) was added
Th@ﬂﬂehsl'l?tﬂﬁﬁ@(?elﬁﬁv Frfadin dfe pﬁ@fdu@éd YpYAFEI oM Bf IV@T-lolfgy viable

cells were perneabilized by resuspending. in
Ce”ﬁﬂ's B'FOF’@S}PBP' t t*@}/f‘%@‘?rn@?f("ﬁbﬂe %EUP pé‘?ﬁ?”? s ated @t 815 ‘?ﬁohOf the viral
titr@fon44ssaiehhd él"%ﬁj@nﬁfféﬁnby\@ﬁé&@nﬁ‘g ttl‘ie Pzﬂfsﬁ?b‘éﬂ@é" df*%dchBW)sll at the

and resuspended
appipprigtg pMeayeleng{Ap0 |n@n9mpie'r% (ﬁ? §B5 Oféu'% ﬂ?f@&dﬁ? t@@r(ﬁ’s average of

ummaiéd Bhtr6Ir cels | mg gmio0. Qmm&ré’spbnmm\eesmegfw Ot oftGninfected
s were washed with Perm Wash and resuspended

in
corﬁr@écqlly@ FEROSIIVRYBG088 15r SRTIRET HERD (P 1ssa st ﬁﬁ%f"y%‘?rgraﬁb% negative
scdﬂ@ isf qufined whgn ISR > &it\Er. URAIlsheWBIRG tiead Rere(deBseniRid) by2Réed and

yi si.ti on was erforrred on ~ 20,000 events
MUFT‘ ﬁg@ifP@§§edo? k30 Do®O8(Bht s on CD4+T cells. The
percentages of IFN- g + or IL2+ were cal cul ated on
CD4+ and CD8+ gated populations. 1.1 .3. Anti-H5NL
1.3-£1 | Big methadlsi t ati on of anti-HS5NL Ig, IgGI and | g&b
antibody titers was performed by ELISA using split
H5NL as coati_n%. Virus_and anti body sol utions were
€ ' bi estddllit virus HSNL was dil uted
at a final concentration of 1 ng/m in PBS and was

adsor bed
Test procedure.

[.3.
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overnight at 4Cto the wells of 96 wells mcrotiter
pl ates (Maxi sorb | munopl ate Nunc 439454). The pl ates
wawee/12teen i ncubated for 1 hour at 37C with 200CTEPIE9/054491
wel | of PBS containing 1% BSA and 0. 1% Tween 20
(saturation buffer Twel ve two-fold di]lutions of sera
A”'i -Hemaogiulipin Antigedy Hlersydy dhea il inflyensse vVirgsngirales Aeggy determined

usdﬁ’é meer%rﬁéyymmammi@.t%ﬁrtesﬂaﬁg e T&Yr@rplér BEthBIHItESt i9vBaLRd on the

four times with 1%

ab'ﬁb’é’ﬂ‘ ﬁWQ'f&%ﬂéBFH%”ééta@Hb%'ﬁﬁ torr‘ﬁf‘d%'éh?'ﬁa%gi’ﬁtﬁ‘?élﬂ” Ebehidyen red blood

celré,l dRBC%belfnﬁQ@nz%r wﬁrsorﬁérﬂégjgmtmr N WeAd Adrafifdt IREER with a 25%
(I'mt’ech 1070-0 % or a biotynilated anti-nouse

”eqréwﬁsﬁnﬁ@@rﬁomo@@ gjAndi WesR et ingshiaied, topsemoNERon-specific

inhBitd THR&EN pldlird@meAt d@to-tad edifilom®! bf aBkh 'Werebﬂicﬁgatfe@f with 4
1.30 hour at 37C, after a washing step, plates

herpﬁ@gj%tglagan g@ltqﬁfneewptnpflugnza strain. Chicken red blood ceIIs Were then added
antﬁﬂeﬂﬁl’ﬁl@rﬁbrﬁj bnggdRitPbtinewEs seorbdaTR 1HreRiwgabRsteéfdorARe reciprocal
0397) diluated 1/10000 in PBS 1% BSA Tween 20. For

of frﬁeh'%rdﬁsérdl"ﬁt&”r Pleserameinat P‘Emp'e]iﬂ'yat”@@'t%rh@”]aﬁ@lh‘ﬂ%&t@a 2§ the first
dilulibA ofberd Aas\i: 10) od UPALIEEIBR 180l MRB BN 281 tHer dqBhabides.

P4664) 0.04% H2O2 0.03%in 0.1 Mcitrate buffer pH

4.2. The reaction was stopped with H2SO4 2N and
Sta%#k!éplaﬁé/ﬁéis vvere read at 490-630 nm 1. 2. Ferrets

nmet hods glutination Inhibition Tes

Sta ﬂl“)afeaeﬂa'yﬁrso&’@ﬁr@”oﬂﬂ?q qfler'FﬁgEer[ﬁ i(Hh Aa?mt*?‘ﬁ%r&y CF?'P@Q@ using

UNISTATETH pestoddN A pphet BorV i ahgsiss tof dlaRgnoteEsn dat Er"e'ﬂyn@é%crlbed as
usi ng the henmagglutination inhibition test (H).

follgwedici pl e of the H test is based on the ability of

» 9RQGhkrAaid dfftalenza ant i bodi es to inhibit
hemaggl uti nati on of chicken red bl ood cells (RBC

" |Srﬂalplﬁgﬁ‘ﬁ'5t"i‘ﬁt Pﬂ§aﬁ%ﬁﬁ§‘dﬁﬂm (ﬁfcﬁip@ iRagrdeisde yerfy ihe '?CPFF@{'K/ of groups
thigmeidnW th a 25% neuram ni dase sol uti on (RDE) and
were heat-inactivated to renove non-speci

" {GRMEN ek i Ardes o et ecioaen es] NGl PeeBRShp iferen

g@ba|aw@{se(grdr®gpat ed wwth 4 hemaggl utination units of
each i nfluenza strain. @I cken red bl ood cells were

" {RShioR IURIACUNPT CREWAYANR YR on of aggl utination was

» SGRKOHHSDNR:st fok MiuktipessmsarRbRssed as the reci procal of
the highest dilution of serumthat conpletely
i nhi bited hemaggl utination. As the first dilution of

l.4.Ser As¥@ys fbr hsesding tHEIhaRLA® Fésponkelin Wamaheor ed as a
titer equal to 5. Statistical analysis.

[.4.1. Hemagglutination Inhibition Assay

The immune response was determined by measuring HI antibodies using the method
described by the WHO Collaborating Centre for influenza, Centres for Disease Control,
Atlanta, USA (1991).

Antibody titre measurements were conducted on thawed frozen serum samples with a
standardised and comprehensively validated micromethod using 4 hemagglutination-
inhibiting units (4 HIU) of the appropriate antigens and a 0.5% fowl erythrocyte
suspension. Non-specific serum inhibitors were removed by heat treatment and receptor-
destroying enzyme.

The sera obtained were evaluated for HI antibody levels. Starting with an initial dilution

of 1:10, a dilution series (by a factor of 2) was prepared up to an end dilution of 1:20480.
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Statistical analysis were perforned on H titers (Day

4 1, before challenge) using UNI STAT. The protocol
wWa@ppbiizd7¢ or anal ysi s of variance can be bri ef PGT/EP2009/054491

descri bed as foll owed: Log transformati on of data.

Shapiro-wi |l k test on each Eulatlon(group) in ordetr

The d'tr@E?W epdiRint rY\fﬁSn%lkPE‘yaSofheg GhpE ¢jlubien isigR ithad showed Comp'ete

mhFBﬂE)_hr(ﬁ@D%E@fthe'nfhg@ruﬂﬁétlanAW%é V¥ mﬁe’?@ré}%’l‘ﬁﬁz@m gliplatef
vari ance between the different popul ati ons (groups).

Test for interaction of one-way ANOVA. Tuckey-HSD
1.4.2es Nefi@mimbade IRhiBiti6R MRSEY sons. 1.2.2. Body termerature

nmonittoring I'ndividual tenperatures were nonitore
Theapsaygvasheertnard dhirduipepaisd mipioHtre Riates Andfald Pwt@na?ﬁaes of the

ant@érdnﬁ‘@véseﬂ)réﬂ%ﬂ)’arfdeﬁl@(e@\K)lﬂw apétbndarm%é\f”a&o‘ﬁﬁf Bf MNB&KAJA H3N2,
nd refurbi shed and_a new calibration was perfor

med b
H1 B@SI o Eﬁpﬁnﬁtl%rﬁ%ﬂ@ ITRE elesht¥asn Rpsedcent M Wai@hmt;}l of the
newr8hiniddse MHidv éﬂzydem@alNeﬁel'é%%é@HQ&)anmﬁé At fRINMEAOMNATtEMcleavage

t he intraperitoneal cavity ani mal s were
of ithgyiteiminall PSHrABEE dcidh %@ﬂ&lc@sédﬁéc%twrg%t‘?ﬁﬁ’@% was unmasked.

Ho%@?éi)‘rﬁheﬂi@ﬁfq@aseTg{Fﬂ%fl%éﬂbG%e‘éﬁﬁﬁagjgﬁﬁ%rﬂﬁgm@(r@&bﬁs R9pogaea, which
efore chall enge unti |

b'”%ﬁ@ﬂ%‘?ﬁ”éﬁ@éhe 93?C@Sel\§i§J§Fur‘%§a§’Vﬂ§sW@dn5‘sgle Wl dde amount of

boyvRIr @g@@f ﬁl@fdﬁﬁdb@yde%%d“aﬁbr@dnﬂﬂe&ﬁn 2 @hb@fat&E@adtuBn with tetra-
both nostrils in animal s. The | nocul um wa

meflbeagtie (MR PE'?‘?lh'ah%Sﬁ aﬂt@OﬂVaé@H'oﬂnN@tsé%l'@h'b'ts the ~viral

nelrBMirAdRe a2ty B at 1dase50¥Iwadlinditdtedisith@ NI Birelasal washes
Al nasal sanples were first sterile filtered through

Spin X filters (Costar) to renpove any bacteri al

1.4 8ONNamrfRingXhtibo@ MisQf serial ten-fold dilutions of
nasa] washes were transferred to mcrotiter Ela es

Ne grplsorAntBOBOM RPSUSTMARIE ERR EansiuGien|osy thawer ¥ sefmspmPples.

Vir@d d\éa@&@qaibhsw 2arflivydid85cérhihsd Nh) tH@,ers%rdrHeWaéldG’&drrﬁl@ed in a
each well and 1 ncubated at 35C for 5-7days. Afte -7
MIRRRUTEHZAtiAR GBSAY: RS SeTReVart UBed lé/'”ﬁ%uflﬂmer e@ta}?ﬁ % ind assay.

Eaéfﬁgﬁ?M@ldNé%ﬂ@stb@Qn Hpliedte 2A ${230arMBED bnfoRint af ViduB GvadBAlixedMwith serial

i s added and i ncubated for another 18 hrs.
dilutions of serum and incubated to allow binding of the antibodies to the virus. A cell

suspension, containing a defined amount of MDCK cells was then added to the mixture of
virus and antiserum and incubated at 33°C. After the incubation period, virus replication
was visualised by hemagglutination of chicken red blood cells. The 50% neutralisation

titre of a serum was calculated by the method of Reed and Muench.

.4.4. Cell-mediated Immunity was evaluated by Cviokine Flow Cytometry (CFC)

Peripheral blood antigen-specific CD4 and CD8 T cells can be restimulated in vitro to
produce IL-2, CD40L, TNF-alpha and IFN if incubated with their corresponding antigen.
Consequently, antigen-specific CD4 and CD8 T cells can be enumerated by flow
cytometry following conventional immunofluorescence labelling of cellular phenotype as
well as intracellular cytokines production. In the present study, Influenza vaccine antigen
as well as peptides derived from specific influenza protein were used as antigen to
restimulate Influenza-specific T cells. Results were expressed as a frequency of
cytokine(s)-positive CD4 or CD8 T cell within the CD4 or CD8 T cell sub-population.
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The intensity of the yellow formazan dye produced upon
reduction of WET-1 by viable cells is proportional to

wo b@onemsier of viable cells present in the wel PCHEP10h®054491
end of the viral titration assay and is quantified by
nmeasuring t he absorbance of each well at the

'-—é-ppﬁ@ﬁﬂ—(‘ﬁ—wﬁm%I ength (450 nanoneters). The cut-off

/4|531 y;bgfnbﬁ)eého@gmwe O) aver age of uninfected control
correspond to +/- 3 StDev

of COD
P%ﬁceﬂﬁqgﬁf@@f\@B’ WH@WBP”%‘&? oS\/)accm‘awsqftspVéteg(I%abachgeneral
sigR€HASFMMBAB dtkhd & 7<da‘_\}%lto‘?\f lip p&vbd (e CAUYLJt F8éciration and 6

negative score is_ defined en03|s>cut off. Viral
SU@E@H‘%ﬂtﬁ@y?)lqﬁ@F!a%aéordé'i“éPYﬁrﬁ'éd by "Reed and Miench"

Péﬂ&@nt@?j@ﬁﬁt@ﬁﬁ@ %l reREord<hidB0/abtinatlonf ﬁlﬁ’béll_(l;ﬁ@d fpesisand-ggnéral

gl utination Inhibition Test
S'giﬁ' 6’&%%?@0%@@“”%%&6g’IaMtf?'WWnUFhPﬁrIOSdH? tob vacqngtippgnd 20

suBs@ﬁ@@nt'd@f/é)%Z%délrfaHén ghd aldigl.wer e deternined using
the hemaggl uti nati on i nhibition test %(IHI) The

ﬁFLI'rFF‘diCBIO SeJfoug REveipe exaitts duringbe #NBe ¥ ability of
speC| fic anti-Influenza antibodies to inhibit

hemaggl uti nati on of chicken red blood cells (RBC) by
I 450 PREMFAKAMRMFenaggl utinin (HA). Sera were first

Fof tHRaH Aol Irimand 28epigeam ni dase sol ution (RDE) and
wer e heat-inactivated to renove non-specific

ObS@MPHYREES After pre-treatnent, two-fold dilutions of

- A$ Gé)ﬁb DRI J1neeied ﬁ&n%éltﬁlwﬁhb@-ﬂ%ﬂﬁﬂdﬁt qmﬁém@m HAfidoRly Qitres, tested
each influenza strain. Chicken red blood cells were

seRarIRIY RARNS! £AAN Ohd'S HKPBINTUBAPLY TUSBYAIRS FRRTPSNIGHRY the vaccine

(anﬁQDfN?ﬁanﬂij@MZl& gfts BVRtiBoged)r essed as the reciprocal of
ghest dilution of serumthat co

|l e
F ?'ﬂ’YS@ %"é’dzhé‘ﬁ%@%”lgl HEPPOhLitregs tesied %epg'%ﬁe'ﬂ ?9%%‘?"&?%1"“ the three

infl§GHza Wras stkaidd repiésenbsdiah @ed vikcel evel was scored as a
titer equal to 5. Statistical analysis. Statistical

anal ysis were perforned on H titers (Day 4 1, before

Defild V28RS (MEH 95 \dohffehte mTéWal@f otocol applied for
anal ysis of variance can be brie tI()j%/ﬁdescrl bed as

* Gegmediterrean (tiggs (CAHS? OF satumbA! @I”t' ies witl9rs £enfigenge intervals
(95b/g@t)rp@aﬁ@§55tp,g§¢m@¢tdnon (group) in ordetr to verify

. Sgrrg)(e:orrm]v%rrsrlrgrll Irattes Wlthgar5(gﬁl>J EII atdcljasyt | bution.

+ Conversion factors™ with 95% CI at day 21

« Seroprotection rates™* with 95% CI at day 21

» Serum NI antibody GMTs’ (with 95% confidence intervals) at all timepoints.

* Seroconversion rate defined as the percentage of vaccinees who have at least a 4-fold
increase in serum HI titres on day 21 compared to day 0, for each vaccine strain.
**Conversion factor defined as the fold increase in serum HI GMTs on day 21 compared
to day 0, for each vaccine strain.

***Protection rate defined as the percentage of vaccinees with a serum HI titre =40 after

vaccination (for each vaccine strain) that usually is accepted as indicating protection.

It should be understood, that for some of the clinical trials, reactogenicity/safety may be

secondary endpoints, and immunogenicity may be the primary endpoint.
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Cochran test in order to verify the honogenicity of

vari ance between the different popul ati ons (groups).
wae®y/127mr6 i nt er acti on of one-way ANOVA.  TuckeRCHBER009/054491

Test for multiple conparisons. 1.4. Assays for

assessi ng the imune response in humans 1.4.1 .
For gheegsl mediatad igymyng (GYiY FBIPRS€ay The inmmune response
obvasedetmgps ned by neasuring H antibodi es using the

met hod described by the WHO Col | aborating Centre

At i’?MSIQJé'Pf%g Cf‘é’h’PF‘@é,Off‘a/FOkEﬂes%%%tlé/e&i%‘VPQIS ce P%fn%% in Qéf&fent tests.

Eaéﬁl%gtlduanﬁﬁéé e d¥spohbé 8f OBADWENBAL 9 Wer e conducted on
t hawed frozen serum sanples with a standardi sed and

- Pewifisr lafiusnep el pnijaan e erecite cpbife eRBTAB] Gighese antigens needs to

be g@gﬁ/ggﬂﬂg'hb@atl oninhibiting units (4 H U of the
ppr opri ate antigens and a 0.5% fowl erythrocyte

SE'Gé’HE&%F%ﬁ ABeEpeci fi c seruminhibitors were renoved

- Wl Bfenzb @@t) BRfigerand recept ordestroying enzynme. The
sera obtained were evaluated for H antibody |evels.

Starting wwth an initial dilution of 1:10, a dilution
Deb®dd esiaby: a factor of 2) was prepared up to an end
di lution of 1:20480.The titration end-point was taken

- cells Wfiélcmgg'ﬁ st (yq qitfersnt eidgnesiaP48khdived 'Fé\!yﬂﬁNE%
U o GRREDl ey 0 P cpRy vere
. célishirdniucmgratmabt -Thed asstber oytekineg OD4OETNF & [FNy)

f et ui coat j otitre, pl ates d t.ion
+ ool B ElEN b bRt SR M. TREC ROt &
« c§lls PREAUCHIGSR (baRDPNRE a8l ahbthbtefdland\IHINZD46L, IFNY) or

i nfluenza B virus. The test was based on the

bi ol ogi cal activity of the neuram ni dase which

1.3. 8T ARBY$i§ BF indirfd fqea@@s neuram ni ¢ acid from fet ui n.
After cleavage of the term nal neuram nic

They. 'ﬁ”{:ﬂ”&@%%‘@’ ROA¥EE yWag Aeged F¥atis HiEs V@ﬁﬂ%@“ﬁ%ocor‘ort For each

treéﬂﬁfeﬁﬁrg}%ﬁhtr&erf@%vﬂﬁ%epérbﬁ@eré afagth! @dupeifidence intervals) were
calgtg ytinin from Arachis hypogaea, which binds

‘et i cal | y to the gal actose structures, was added to
- Geb@eWRIrhSan titke (@Vmgnbf reprfar%aorwwuim@@@) fitkdsHt dagan ah@21

LR A T R

- Cohledsib®actdiatt &yi21. i nhibits the viral

» Seroconversion rates (SC) at day 21 defined as the percentage of vaccinees that have
at least a 4-fold increase in serum Hl titres on day 21 compared to day 0.

* Protection rates at day 21 defined as the percentage of vaccinees with a serum Hl
titre =1:40.

» The frequency of CD4/CD8 T-lymphocytes secreting in response was summarised
(descriptive statistics) for each vaccination group, at each timepoint (Day 0, Day 21)
and for each antigen (Peptide influenza (pf), split influenza (sf) and whole influenza
(wf)).

+ Descriptive statistics in individual difference between timepoint (Post-Pre)
responses fore each vaccination group and each antigen (pf, sf, and wf) at each 5
different tests.

* A non-parametric test (Kruskall-Wallis test) was used to compare the location
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neur am ni dase activity by at |east 50% was i ndi cat ed

is the NI titre. 1.4.3. Neutralising Antibody Assay
woRMvnZierei ng anti body neasurenents were conduRCEEP29N9/054491

t hawed frozen serum sanples. Virus neutralisation by

_anti bodi es contained in the se[un1mas deternined in a
diffgieprempeivean iheat Q@Hp%%%ﬁhe sigiistical pavalusr was it 13t frsgach

antigehtafeact 6 aferantestd) Al RRINASERE teEB WIS ﬂﬁdifélllé‘@SP {a5éLdss
in triplicate. A standardi sed anpunt of virus was

thaﬁw%@ﬂ“%t? A-05qra corfiqased ahstadistically signifsanti ncubat ed t o
al Il ow bi nding of the anti bodies to the virus. A cell
suspension, cgntaining a defined anount of NMDCK cells
Exgrele lhz Freparation of the-oikinwateg epulsipp gad adivvant farapyiations
and incubated at 33C. After the incubation period,
virus replication was visualised by hemaggl utination

Unigps atierwiss $taigdpithso @il/watar semutpian 5s8s nB U e 3Ubsagyesh examples is
corﬁbésre@ & o?ga‘hﬁ:r Hlﬁﬁs\é’aﬁa@éﬂcﬁlﬁ Bil<L thipha-fobsprerbingtl 8dudreRy, and an

Muench. I | -medi at ed Innunlt

nd
acugpie R8s qﬁf@tcamwwﬁ«ﬁemﬂ%ﬁ%ﬁmw Q) gt HRless otherwise

stalldoeft @anhiveRer sResioh HuljUvadt RAAHUIGEShsTused!ih $heCabsB§uent examples
restinulated in vitro to produce |L-2

werg\jpadg ﬁmp%ﬁw 'ihPI‘(PIIOFN'rF%%'UBeYYQéﬁ' &nY!sjon ﬁ@r%:ggrs)eLnt (final concentrations

glV%Q@/P@%DSéKb @JN)' gg% algﬂwﬁﬁégﬂ Wv)aOQP/QF&yé@@ﬂiyfe'n@ sorbitan

mopgeleAEt i) f@%?ﬁvﬁﬁb 6N VN SPOHATO1 Fa SR IEIOR clogBpt 4503 in the

suﬂs@@@édt'eﬂﬂm?lfes Cdd Mjeééreﬂ henRatowee 8% tWelfbld@®ncentrate.
intracellu cytokines production. In the present

study, Influenza vaccine antigen as well as peptides

I.1der prsshratishbeaaaisidrcsBe | uenza protein were used as
antigen to restinulate Influenza-specific T cells.

Results were expressed as a frequency of

Th|§Mﬁéle@Q\(a%) ué@@&htth&%tlﬁ% Ripoftb® mTtrreebllmdm thd Pré-BmicdPexamples
sub- ngul ation.1.4.5. Statistical

Seoﬂ}@{‘ﬁ J’§ qegrargtlonloft ,Slﬁig?)ﬁn@H%%fsdpgde P g Hger strong agitation

of AR phasy c@ﬁh@oééﬂ att h)Qﬂ(S;BHdbld &)rﬁﬁﬁféhfSaGDLOdilt&fopﬁ@Jol ghd €gualene)
| ocal and gener al ns and nE]t ons durin

ang CINEC 2V I&qeo(a)n qlnl g trbeayya@fr SQWBIS; Wﬁ)qﬂgngn@]%amg%c detergent

Tweeh Se0MRNPBEAYDH (@\fddﬁfed)’?ﬂ@lmt vameagtﬁln@/ethaldn phase (1/10 total
Per cent age, i ntensit el ati OnShI vacci nati on

voligre s dgntiered o MscauearppsedoAP t@t?b%ura%a@,@mfa%"e 's stirred
ford5rrhlﬁlﬁleéla?robnﬁt@bhffaﬂaltur@V\ﬁ'h@rd%@ﬁth%)(tUreethetﬁi§L‘{bj@cfted to shear impact
vacci nation and subse%uent days fter vaccinatio
and, gVitglient torges in the interaction chamber of a mlcroflwdlzer (15000 PSI — 8 cycles,
or 3 cycles in the adjuvant used in the clinical trial reported in Example Ill) to produce
submicron droplets (distribution between 100 and 200 nm). The resulting pH is between
6.8 * 0.1. The SB62 emulsion is then sterilised by filtration through a 0.22 ym membrane
and the sterile bulk emulsion is stored refrigerated in Cupac containers at 2 to 8°C. Sterile
inert gas (nitrogen or argon) is flushed into the dead volume of the SB62 emulsion final

bulk container for at least 15 seconds.

The final composition of the SB62 emulsion is as follows :
Tween 80: 1.8 % (v/v) 19.4 mg/ml; Squalene: 5 % (v/v) 42.8 mg/ml; a-tocopherol: 5 %
(v/v) 47.5 mg/ml; PBS-mod: NaCl 121 mM, KCI 2.38 mM, Na2HPO4 7.14 mM, KH2PO4

1.3 mM; pH 6.8 +0.1.
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Occurrence of serious adverse events during the entire
study. 1.4.5.2. Secondary endpoints For the hunora

WO pasunzreresponse: Cbserved vari ables: At daysPOI/EPII0OR054491
1: serum hemaggl utination-inhibition (H) and N
antibody titres, tested separately agai nst each of the
three influenza virus strains represented in the

Exéﬁﬂﬁfé me— (Cﬂlrr“da1 *tﬂaIanan aduit d@ﬂ?ati%naﬁ% d B8-&0tyeapslnith) a vaccine

days and 1. neutralisin titres,

°°'i“é§1"é91 %e?f?;{Fatr@\"'f"é@a‘i"ﬁtﬂe"eQE?P%Pt'?'hea'i ragioust dgees, of AS03
adjuvhntS(FRI-LBLODA) r epr esented in the vaccine Derived

vari ables (with 95% confidence intervals): GCeonetric

nmean titres (GWIs) of serum H antibodies with 95%
. Ehirb&&dtign | Nntervals (95% C) pre and post-vaccination

Seroconversion rates * with 95% C at day 2 1

Conversion factors * * with 95% C at day 2 1

A éépllIOtc%ﬁIrbI@al rraﬁ&ﬁmiéd* Yhie BRY Sludgt wiycohddcte®aRUSA adult
antlbOQy (W th 95% confidence intervals) at

p%@“%%@ﬂo %@%yea%@%@&%r%|064?rﬁ%1eéa'a%tﬁth%a“%n@gﬁé"mty, safety
and YEE@B Gty Obf V@Cvaléx@@ﬁumkwnél@&ogbalé agat d@se41rfﬂgbﬁ!za candidate

increase in serumH titres on are day
vaqgines(hg- GoRtaNINAeky HA Ref pliRiR) with “th%%‘?épéﬁéﬁ ?QJ&'Y%’F
Thél @fuirees |ﬁfﬁndrléerefs§bﬁ’se| p‘ér %ﬂﬁ%efﬁ%gél@ﬁhﬁﬁ) tlas GYESsUREd BaYdas after
1 conpared to day or each vaccine strain. ***

'””PF‘HF%*&%W %“'F‘EF%“%?TJ Egdess ot pefe @Ht“é(@'éte@kf"a%'&"cl Flearx™ was

used ddreferéfdeum H titre =40 after vaccination (for each
vaccine strain) that usually is accepted as indicating
protection. It should be understood, that for some of

I.3.'8tuéy besigal trials, reactogenicity/safety may be
secondary endpoints, and inmunogenicity may be the
pri mary endpoint.For the cell nediated i mune (CM)

Thie@ SPREUBSES @b@@éty ﬁdpa/randl aéﬂeﬂ/eatthéiﬂ)yéw.a BéEcide ﬂatramuscularly
i ne-positive cells per

frequenc
"oiare r@%gem Lﬁ’dﬁ%s recs Wgt%'m&&%ﬂﬁ‘t ?ffth%?"% H%Ser %%'b&'ﬁ&e'”ﬂuenza
Qlacéik¥ t6ABINThgBRIgIHA 8djuvanted with AS03 (FluLD1/1)

= one group of 100 subjects receiving one injection of the low dose split virus influenza
vaccine containing 5ug HA adjuvanted with a half dose of AS03 (ADO3 '2) (FluLD1/2)

= one group of 100 subjects receiving one dose of Fluarix™ (Fluarix)

Schedule: one IM injection of influenza vaccine at day 0, study site visits at day 0 and day

21 with a blood sample collection (HI antibody determination) and an additional phone

contact at day 30 (study conclusion).

The standard trivalent split influenza vaccine - Fluarix™ used in this study, is a
commercial vaccine from the year 2006 developed and manufactured by GlaxoSmithKline
Biologicals.

H.3. Study Objectives

111.3.1. Primary objective

- To evaluate the humoral immune response induced by the study vaccines in term of

anti-haemagglutinin antibody titers:
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Peptide Influenza (pf) antigen (the precise nature and
origin of these antigens needs to be given/expl ai ned
w@piopti2iend | uenza (sf) antigen Wiol e | nfl uenzaPCmEP2009/054491
antigen. Derived variables: cells producing at |east
two different cytokines (CD4OL, I1L-2, |IFNg, TNFa)
cells producing at | east CD40L and anot her cytoki ne
- - | ] i ool L= .
Obé%r]g?tﬁ \e/?rTaJCBlet%an dF 2@% %|1’ %%ﬁ%sﬁh%@%ﬁ@%@%ér&tl"ia[g)gy titers.
Dedved \@aieblesrﬁm 99fd canfitenee intgrvelkl-ne (I L-2, TNFa, CD40L)
cells producing at | east TNFa and anot her cytokine
(IL-2, CD40L, IFNg) 1.3.5.3. Analysis of
- Geommatiiogeegsnditerg (ENWT's) nisenoy entilkodigs atalyy SiawdRds based
ed cohort. For each treatnent
88'%06%%%‘ Pthe I%g@vlé 2 paraneters (with 95% confi dence
- Comeewrafa@)orsx’?éraed@}ak‘cul ated: Geonetric nmean titres
) I i body titres at days O and 2 1
P %\érl;éPH rr&:l}%S rreegﬁdag bIraé@nzt(1Gl\/ITs) of neutralising antibody
" Sefacoeeersion gy for(Hammbgglutinin a0Ghedyr r@ﬁpmnseasﬂeﬁtrgadaas thaypetentage
V e o
o FgngEt ST R0 A DA RGOSR B cBRon v
1:40-dr ob @hrévaccinatiom titer §6r1l@mahlﬂ at lcases f(ﬁ!mfodjaiy&cr%aée aopgEaveckination
tit to day 0. Protection rates at day 2 1 defined as the
"®hercentage of vaccinees with a serumH titre = 1:40.
**CBheer%iba Craeoe Wehhe CRS/ thDFoll- Ingrabe Gy tsefuns 64ir eMTRJpddt-vaccination
Eg @ V\@S summari sed (descriptive statistics) for
CO'B%% val® ati on group, at each timepoint (Day O, Day

»*2roldction dath Aefifar Bs &t paeentddiept Vateinesd Witk zger(mf NI, titer >40 after
split influenza (sf) and whole influenza (W)).

Vaq_%@é?” Pt yeuadly i dceepied asindicriingiPErIgstion;  f er ence
bet ween ti nepoint (Post-Pre) responses fore each

vacci nati on group and each antigen (pf, sf, and wf) at
.32 peagndary objective

- To evaluate the safety and reactogenicity of the study vaccines in term of solicited local

and general adverse events, unsolicited adverse events and serious adverse events:

1. Occurence, intensity and relationship to vaccination of solicited local and general
signs and symptoms during a 7-day follow-up period (i.e. day of vaccination and 6
subsequent days) after each vaccination in each group.

2. Occurence, intensity and relationship to vaccination of unsolicited local and general
signs and symptoms during a 30-day follow-up period (i.e. day of vaccination and 29
subsequent days) after the vaccination in each group.

3. Occurrence and relationship of serious adverse events during the entire study period

in each group.
ll.4. Vaccine composition and administration

[11.4.1. Vaccine preparation

The non-adjuvanted influenza vaccine is a ftrivalent split virion, inactivated influenza

vaccine consisting of three monovalent viral antigen bulks (prepared from respectively
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different tests. A non-paranetric test
(Kruskal l -Wallis test) was used to conpare the

wo cwatizendi f f er ences between the 3 groups and BGEEP2009/054491
statistical p-value was cal cuI ated for each antigen at
each 5 different tests. gnificance tests were

inflygzar siansa VBN aViddNg é‘@% Bt)h-éiﬂe SPUGEISAreseRt (N GBS WRgene are the

sarf@ RS 1ifl e hbense® FRlakis ™M vaotihy whidnkfdvemMe ofXdagket las-Fluarix ™
Preparation of the oil in water enulsion and adj uvant

(R inge 1883 app cartgingtdheg WLSdai: rar dgse -t He ipflyenga stipins included
in REUISLE rbl|H|§9dlofsnar%htﬁeséﬂrl%§'%qfﬁ§f‘@ve?é(@ eRStot %heCQ S®&F Northern

an organi ¢ phase made of al pha- tocophe and
HeméfphP®ne), and an aqueous phase of PBS cont ai ni ng

. TWRER é%@t@% %Ifq%éﬂﬁﬂ\hpﬁhké‘gﬁélfn A/H'éhﬁéée@drﬂ%d)’saéﬂﬂmn IVR-116

state er enul si on adj uvant
o fAdV\isdoasiniii&2 008 ¢d3N2)-likestrainb A8 iseorisirdi AR 3NE) &l Yidiere 161

%%fa:;@.a}}% éBSO{ ollowing oil in water emnul sion

ent inal” concentrations given): 2.5% squal ene
The \ahtlgenSZar'é%erlvphadenmcegg%gem\m virvges) SplttiBgois carried out with sodium

coGRRNTREGPY 1S 15 PRt ER TG0 ST b et 4 RS 8 obseauent

actoolad eqdiemtdeexynmplags andvmsmpidelmateed as fol | owed as a
two-fold concentrate. 11.1. Preparation of enul sion
SB62 This nethod was used in the studies reported in
The WS08| adjliveatedand duose-influenia 4Flule pvpices (©ltcal dots) isThesed on the
t TN
ool SRR, gl 0o R B fr s
A/HINIL, HBNE carcloBpomet ntith @ Dhwer tiotigephesndéntaardl sdjuedndenk with GSK

adjav qﬂ %&st@&uﬁsﬁi R@@? %or%:s%}g %lf %I NS\ |E1 Q\%tgyaerﬁgla%ﬂl (§%bg)sthrar6 8ontains

I ONiC deter en
two( rnlnﬂiegraeidbl,e ph$, GS@JaIerWnahe auocrdphar@l (Vhamipi [E)plhadea surfactant,

polisisdele (8] FurePS el it g 4 bohierfifd eGP pougyphase o
thef adjuvnt By steinelsy gi‘mm@@rgxm@lmmriaetﬂfrﬁuls@heTweéoﬂrﬁdlmg)ns have been
su to vitation

tesfRg cfeog, B s Ro @ 5E Sl ord MRbuee RS el aF s ¥ vaccine

Iot.('ﬂfﬂé@@u%ﬁed vi&_:oﬁr_wsl (lﬁmian@ﬁl KBy bigethegglutinir igiA)adj ela/(imllhfluenza virus
sed ,n the clini tria te n a ; to,

st B e SmPp Sl Bl s RN prhat f ar IR e Saiuvant

sysaegd ABD3. Mhg exdipientsesel ltid fotoyikly ﬁolWWﬁ@BOQ?’@eer@Sﬂ) octoxynol 10

The sl on en sterilis trati

5T 2TesStaehE pt e i neleS SEulh qrlory s Sdlum hyarogen

phasphbiel potassiura tadrye cbgee fphbgperatd, @dtassluﬁixpmldeowamr fee irgection.

Thd ASORGY RO G P RSyt ef RO R oR APt chfe of AS0S) are

prekervative-free vaccines. However, they contain trace amounts of thiomersal (< 1.25 ug

of Hg per dose) from the early stages of the manufacturing process. They are both

presented as monodose vaccines in glass (Type ) pre-filled syringes at a volume of 0.5

ml/dose.

1.4.1.1. Composition of AS03 adjuvanted influenza vaccine

One dose of FIULD (full or half dose of AS03) corresponds to 0.5 ml. The composition is
provided in Table 3. The HA content per dose is 5 ug for both formulations, the sole
difference being the amount of AS03 present in the final containers.
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conposition of the SB62 enulsion is as follows :
w@009128760 (v/v) 19.4 ng/ m ;

mg/ n ;

at

a-tocopherol: 5 % (v/v) 47.5

| east 15 seconds.

Squal ene:

The fi nal

ng/ m ; PBS- nod:

Tween
5 % ( v/ RQT/BR2089/054491

NaCl 121 mM KCI 2.38 mM Naz2HPO4 7.14 mM KH2PO4 1.3
Tabi®l3 pH 6C8mpositioncofaAPdEadjuvanted!lowi dasle influemza vacgine (full and
adul t powtabg@af;&ge@) 18-59 years with a vaccine

cont ai ni ng a spl it

LN
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Candi Gat BLatoapas s O ol b ng $qu kh per st ran)
\M th t VAS/ U o ?&_—élﬂﬁ:g)GZ\% 3 VU.IIL- hf Ilgn'@r al I Illlullf
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r ef er ened®L-d-tbtogherol St udy desi gn Thre 4

subj ect s Poljsaeaiabd Elvesresgi ved t he f( 3 E‘@l n¢

[ nt r amisgi ABA/a0 (TREEH 695 °Up of 100 <>gq12§ﬁ:]bs receiving

ore ¢ PG Qe B oo < Iy ere)
(Fl uLD PGTQCOP )ﬁlh dar %H@C'nﬁ subj ect Qa}l 09, ng ong
i nj ect | &adien chlerisel ow dose split vir4dMdnfluenza

vacci ne¢ Deoditraiphospbat®&ng HA adj uvant ed 08 mga hal f dse

of ASO3P6AERAN Mh)drdgEh phdsaatd __one g1 oupopg_100

subj ect Polgmeh MHidide ONe dose of Flruanpxpimg (Fuariy)

SChedU| Tj eul om of T e crme at|day
Waté?‘fb‘?mjé?fhdn’ A NBALAR Hé&5dﬁ1‘r e bl 0o

A4 artTu uu.y (=

sanpl ek%)f?lv'?t@&? M H ?—Wagﬂw‘l“bod det er ni nati on) and an
addi t i Biedetal genanen B@Vﬁp@ét@ 8%1@0rrd@9nds@ ¢ Fungypectope Vies iAGH) full dose s
The st @odandl.347 img éreivde whipd AS03ihalf dosteimigsad.vacci ne -
Fluarix(tm) used in this study, is a conmerci al

III.%?(‘QS g)e(oé C{Fﬁéﬂhqegrép?{lnac lvateg mfffl Ped and manutact ured

a antigen preparation

The influenza antigens are identical to those included in Fluarix™ (Influenza Virus
Vaccine). The monovalent bulks consist of purified inactivated split viruses that are
prepared from working seeds of the three strains of influenza virus, type A (H1N1 and
H3N2) and type B, which are grown individually in embryonated hens’ eggs. These
working seeds are derived from strains that are received from a WHO collaborating center
following the annual WHO recommendations. For the process for preparing the antigens
reference is, by way of illustration, given to WO 02/097072. The volumes of the three
monovalent bulks are based on the HA content measured in each monovalent bulk prior
to the formulation and on the target manufacturing volume.

A 10-times concentrated phosphate buffered saline (pH 7.4 when 1 time concentrated)
and a pre-mixture of Tween 80 and a-tocopheryl hydrogen succinate are diluted in water

for injection, followed by stirring during 5-30 minutes at room temperature.
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Primary objective - To evaluate the hunoral inmune
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anti - haemaggl utinin anti body titers: Cbserved vari abl es

at days 0 and 21: serum Heanmaggl utinati on-i nhi bition ,
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of serum anti bodies at days O and 2 1 - Seroconversion
concghgation it day 2 1 - Conversion factors * * at day 2 1

- 211G 1HRE 4 e hBRovalent Blik fAYG1 g 2 1 *

Ser oconversion rate for Haenaggl utinin anti body

r 83889 d1A of Biatonaealenidutkhe per cent age of vacci nees who

per Y & RidrRhiafh moagﬁmngt ﬂigjﬂétdf%g{:h A mondafAfb@k and 5.83 ug HA

post-vaccination titer or a prevaccl nation
of B Y 6@0 nbtrivaldr@l fiaaldoudt). | east a fourfold increase in

-vacci.natiqn titer * * version factor fi.pe :
S BhE S e habh knevap M Sl 3Eb B Bt nlE g inutes
at wonpemgeratoredand for 15**3Pmiiuted afber adalitenddftheédt aonblaent bulk.
, t vaccih nees W ser [, 1t >40 0
EFAERTLA9E RO o § AL b B rit% 2o o
furthadpoagssed tpithe Badl fomuldtioh .s8ep2on Becsamuadyy. dljedttl vaume of pre-

T0 | uate the safety and reactogenicity of the study
poq}ést%}/(ﬁ@spef'ﬁoﬁeerm of solicited | ocal and general

adverse events, unsolicited adverse events and serious

verse events: 1. Qccurence, intensi,. .
885t T onBiERTn skt ase o oo Rt A badivaghg
general signs and synptons during a 7-day foll ow up
Adjpedritedvddcirg: LDaASO3f1/v @ablendt i on and 6 subsequent days)

fter ch vaccination, Ln each gr L2 . curence,
Pe i PG shacTurlid it rlovRer odt B spfesnuglod: 157 i Nact, 27
mMIKED! 8. ¢inbidNd BiPal,, 2/4d rgRINEHHO.S ipdinE.4pasl vayingst @mixture containing
ngur Pﬁ’g%nﬁﬁﬁﬁ%né&éﬁ&éﬁﬂ@%{ tla@igggrljt'o%C{;(gtfrxtﬂﬁe];detergent present in
thewstatishaitel audiet! o warh f@igedtion. After 5 to 30 minutes stirring, 20 ug HA per ml
of each strain H1N1 and H3N2 and 23.32ug HA per ml of B strain are added with 10 to 30

minutes stirring between each addition. After 15 to 30 minutes stirring, a small volume of

the so called “intermediate bulk” are discarded for analysis and stored between +2 and
+8°C. The intermediate bulk is in PBS mod 1 fold concentrated. The target's detergents
concentration are 488ug Tween 80 per ml, 73.6ug Triton X-100 per ml and 66.6ug VES
per ml.

The final formulation is then prepared: an equal volume of SB62 (see preparation in
Example I1) is added to each 250 pl of pre-pool intermediate bulk and mixed during 30 to
60 minutes at room temperature. pH is checked to range between 6.8 and 7.5.

Formulation is flushed with nitrogen and then stored between +2 and 8°C prior to filling.

Table 4 AS03 adjuvanted low dose vaccine
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events during the entire study period in each group.
WO 2d094276Uacci ne conposition and adm ni strati onPQIEP200H054491
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Steprt Prepaolbul ks (prepared frdm respectivel yi nfl uenza
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(i SRt Btr%qo@y%‘f'gn PRUAT oD Er NGOy 1 PO, pH
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and a-tocopherol (Vitamn E), and a surfactant,

PBponge dPraldecpgentmied rtdd)4 whan lonerield eancerjeaied arsee composition
ab&)&? 9§ W%rl at %%lkﬂjré B&té‘lﬂﬁﬁ@%eﬁ%s?m%ﬁ X 6o & VE@Q&uantltles taking
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intq aeapunhihe sigteraent dreseshin tégtsé"ams}janef@fdueﬁ do Wtqrﬁ@r inieglien. After 5

to 86 nﬁﬂjté’é/f?tmmé W@Hﬁ%r%ltd? dalBf sfrhi BN 9@@%3?\1@ 4rld€23.32pg HA

vaccCl ne g uvant ed vacci nes contaln ng
peralkeTaRyefraim R axdd(epw hgif0 tea@rminkies $ding befwaes ezﬂCh &dditiparAfter 15
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t he adj uvant -DtS%St em A e exclplients

an%yses ©2Re $teredobgtwgen p'lﬂ P8drifabe PP Mpgeisngoi, concentrated in the
int?ricBM¥ 8Lk 1®he target's detergents concentration are 488ug Tween 80 per ml,

73.6ug Triton X-100 per ml and 66.6ug VES per ml
Final formulation is then prepared: SB62 is first diluted with the PBS mod buffer and
stirred for 15 — 30 minutes at RT. An equal volume of this diluted SB62 is then added to

Add

each 250 ul of pre-pool of intermediate bulk. After 30 to 60 minutes stirring at RT, pH is
checked to range between 6.8 and 7.5. Formulation is flushed with nitrogen and then

stored between +2 and 8°C prior to filling.

The final volume of both formulation is 500 pl per dose and the final HA concentration is
10 nug of each A monovalent bulk and 11.66 ug of B monovalent bulk per ml of trivalent
final bulk. Final Tween 80, Triton X-100 (residual from H3N2 monobulk manufacturing)

and a -tocopheryl hydrogen succinate (a-tocopheryl hydrogen succinate is an ester form
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(1):Vbe/bugiér findl bulkstomeasitiom js: G wéNaCb 2 \WDNOS!, B9 oY ia-HRGre1.47 mM KHoPO,, pH
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HA content neasured in each nonoval ent bulk prior to

the fornmulation and on the target manufacturing

volunme. A 10-tines concentrated phosphate buffered

ll.43] Vaecifepgdiringtralienn 1 ti me concentrated) and a
Thé)(/gccmexltsl'firlgd mto T%erﬂl ﬁgrllg\'}gpé'l t(ﬁﬁ o@uﬁ%@ﬁss%ﬁ&@f%ach syringe is

I'nate are di
fllled to a target of 057 mI (range 0.54-0.60 ml). The vaccines were administered

intramuscularly in the deltoid region of the non-dominant arm. All vaccines were
presented as pre-filled syringes (0.5 ml). In order to ensure proper IM injection of the
vaccine, a needle of at least 25G and at least 2.5 cm in length was used.

.5 Study population results

A total of 300 subjects were enrolled in this study: 100 subjects in each of the 3 groups.
The mean age of the total vaccinated cohort at the time of vaccination was 36.7 years

with a standard deviation of 13.67 years. The mean age and gender distribution of the

subjects across the 3 vaccine groups was similar.
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Table 10 - Seropositivity rates and Geometric mean titers (GMTs) for anti-HA

antibody at day 0 and 21 (ATP cohort for immunogenicity)
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95% ClorPoi3diFidenomiatbrudl KL rbowelr Bttt WiLi=rilpperdimid a - t ocopheryl

MINAWAK DidieimusiVexsinmat e (a-t ocopheryl hydrogen succinate is

PREnPeyt@natboatef 0 RRR (D i soner) - a-tocopherol) target

Pl (B%lh e Bowt-vamtinationsat Baye21244 ng/ M, 58.6 ng/m and 33.3
ng/m, respectively. Table 5 ASO3 adjuvanted | ow dose

TABLECIIne Adjusdtéd G E ratfosabgtweantgroynsy fordachbvactiove dtraimlat day 21

ARER gl 1020 P T IG B

Antibdy ni 9Grogpi onN  |Adjuste |Group N |Adjuste |Adjusted
descriptio d descriptio d GMT ratio
n GMT |n GMT
Ratio order Value |95% Cl
LL UL
A/New FluLD1/1 |99 4724  |FluLD1/2 |99 |385.0 |FluLD1/1 1.23 10.80 (1.88
{FluLD1/2
Caledonia FluLD1/1 |99 472.3  |Fluarix 98 |396.9  |FluLD1/1 /Fluarix |1.19 |0.781.82
(1/DIL) FluLD1/2 199 |385.0 |Fluarix 98 |397.0  |FluLD1/2 /Fluarix |0.97 |0.63|1.49
A/Wisconsin |[FluLD1/1 |99 277.3  |FluLD1/2 |99 |230.0  |FluLD1/1 1.21 10.90|1.62
{FluLD1/2
(1/DIL) FluLD1/1 |99 2775  |Fluarix 98 |180.8  |FluLD1/1 /Fluarix |1.54 |1.1412.06
FluLD1/2 199 1230.0 |Fluarix 98 |180.6  |FIuLD1/2 [Fluarix [1.27 |0.95(1.71
B/Malaysia  [FluLD1/1 199 |275.1 FluLD1/2 199 |303.4  |FluLD1/1 0.91 10.68(1.22
{FluLD1/2
(1/DIL) FluLD1/1 |99 |275.2  |Fluarix 98 |212.7  |FluLD1/1 /Fluarix |1.29 |0.96 |1.74
FluLD1/2 199 3034 |Fluarix 98 |212.6  |FluLD1/2 /Fluarix |1.43 |1.06{1.92

FluLD1/1 = Low dose influenza vaccine (5 ug HA/strain) with full dose of AS03 adjuvant
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The vaccine is filled into 1.25-nm sterile Type I (Ph.
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wer e adm ni stered intramuscul arl y i n the deltoi d
regi on of the non-dom nant arm vacci nes wer
Flu gséﬁ‘ﬁ’ dege %“%?@a?qnla (4 Hﬂ? ranﬁ%@ha{f@o% °M§03 aqjyyasy der to
F'“%‘hsﬁ'ﬂ@'xﬁ?%'ﬁ%r IMinjection of the vaccine, a needle of
Adjysted GMA Stgeomssc gigen pfiboduiig edigsted ' Aaselipe fie, gt h was used.
N -iW@begpf@ahg)ec&efﬁm podt presigng %Waf%‘amnfeét”ﬁla"%?b ®300 subj ects
95% ek 29585OoRfidpReg intervat Ty the aﬂ“ﬁtﬁ? M1 érijo wg]vggpgel iafjustmgn fopgaseline titre -
pootef) karigneg Wi jpye th %*h?egr%%)ri-Lad%fveblfm'tt Ve ye87dMt vacci nat ed
cohort at the tine of vaccination was 36.7 years with
a standard devi ation of 13.67 years. The nean age and
I”Qg/ender distribution of the subjects across the

Ac Ga¥ersfaudeciRes i rANntiFr! |antibgdy nﬂtfﬁ%géﬁ”oé’rqt?/ct’on rates and

serb8&tetsfor\RRbY SEcrdMted TORIPRERAbE idsYe@5isREd 8 IMBGer28 vaccine in
the ATP cohort for immunogenicity (297 subjects).

huipgd®r al i mune response In order to eval uate the
hunoral i nmune response i nduced by the | ow dose
i nfl uenza candi dat e vacci ne adj uvanted wi th ASO3,

th
Resuis| aiPrrgeperdr e el S (Mpyr 29%’%@8[%@%% R sf'gure 3 for

seroBsrivefsidrClatadt £ TaDle &aFlyutd £/ BBMiergb®idRtors.GeoMet ri c
mean titres of H antibody titres at da

Th@th_[eshogjefe(geg glzeoﬁurrogta%% A{J@@)’ltl foagipssgo!?roteztlon rates (70 %)

Wa@éblcﬂhégllrﬁ@ll fg&ﬁtp@f(ét I'@bstd@ZVQ 2/0)1,For BaéH @8dcirnstfai, @Be 8kroprotection
0 and 6. Ceonetric nean titres

rat?scgmay?ﬂéoréﬁ}ﬁ§ Qr%‘ﬂpWGFSM'FthtBPéém\‘RAF?WQBS% d are shown

Thé thrdsHlerellirédBy FHeQEl!r@% n Acthbile8doiGNVE sepdddiveRfbMeStEs (40 %)
roups are shown in Table 11. Pre-vaccinati on GVMls of

wagreaghed Bl EeuRsHat leppt 6 $hccine strains were within

Fol A8 ARBR CAdRid Vaccihe strald, @/ SERtat@aQURSor thRes gldsips Week within
GMTs at day 2 1 for adjuvanted groups tends to be

therfagid@ng$an Fl uari x group for all 3 strains with a
ForsthatA/plidcensin diatdies emngie, thBSCR af bappi fet thé FQQW/ﬁg@ng tended to

be gg;%%gt%cﬁgp%tcg tahteI F(fuadrlxdgrgl?pt) T%%nstgll? gt 523?21 fcl)r the ]F-?ULD’l/Z group was
within the same range compared to the Fluarix group.

For the B/Malaysia vaccine strain, the SCR at day 21 for the FIuLD1/2 group tended to be
higher compared to the Fluarix group. The SCR at day 21 for the FluLD1/1 group was
within the same range compared to the Fluarix group.

The threshold required by the European Authorities for the seroconversion factors (2.5)
was reached in all groups (at least 6.2).

For the A/New Caledonia vaccine strain, the SCF at day 21 for the 3 groups seemed to be
within the same range. The observed value for FluLD1/2 group was lower than the
observed value for the Fluarix group but could be explained by the higher pre-vaccination
seroprotection rate in the FluLD1/2 group.

For the A/Wisconsin vaccine strain, the SCF at day 21 for the FluLD1/1 group tended to
be higher compared to the Fluarix group. The SCF at day 21 for the FIuLD1/2 group was
within the same range compared to Fluarix group.

For the B/Malaysia vaccine strain, the SCF at day 21 for the two adjuvanted groups

tended to be higher compared to the Fluarix group.
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A bfrﬁeﬁcw@g@fﬁrwﬁ‘@rt%% gFls For the A/ W sconsin
B%@lcHhreordfengg interval fé =ewer Bipit 4y Upper LBr t he FI uLD1/ 1
group tended to be higher conpared to the Fluarix

TARLEH
forli nﬁuﬁ"d@

the two adl LV

ﬁﬁ& vacci ne strain,

nt ed gr

The SCF at day 2 1 for the FluLDl/2 group wa
n Sqwecg'a\f?éswarfget% érpE} &1 Hiantibedyjtiteryatoday 21:&/?‘1'" cohort
the SCF at day 2 1 for

ups tpndpd to _he hij nh

er conpar ed

Vageinestiain F| uar i xCEBUp. TABLE 6SCF Ser opr ot ectipn rates
(SPR) for H 4ntibody |titer \é?ﬂuedcﬁ/t’(ﬂand day 2 1 (ATP
cohort for | mnogeni ¢ci tyy Flul D] W = |Ww dbse

ANew CRlgdoniaa vacaf®l(s (@ HA stai r r3)04W| t #18ul | dose of
AS03 adj uvant |EUL131/ 29%= Lomﬂdqose 7|an 1éfza| vaccine (5
ug HA/ strain) |fbaih hal$ doselddr A3 adil@vant Fl uari x

A/VﬂSCFﬂ'ﬂS[ﬂ]ar| X VaCCHH'éM” 99 16.5 130 209

FluLD1/2 99 12.2 9.2 16.1
Fluarix 98 1.7 8.8 *
B/Malaysia FluLD1/1 99 13.2 10.0 174
FluLD1/2 99 13.6 10.2 18.0
Fluarix 98 8.3 6.2 11.0

FluLD1/1 = Low dose influenza vaccine (5 ug HA/strain) with full dose of AS03 adjuvant
FluLD1/2 = Low dose influenza vaccine (5 ug HA/strain) with half dose of ASO3 adjuvant

Fluarix = Fluarix vaccine

N = Number of subjects with pre- and post-vaccination results available
SCF = Seroconversion Factor or geometric mean ratio (mean(log10(PI(D21)/PRE)])

95% Cl =

.7

Safety conclusions

95% confidence interval, LL = Lower Limit, UL = Upper Limit
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The\gmany phigaiie i UhLSDﬁ“Qy W3Spl BRFSES WM HFU WPgCESRRNses (@nti-Hi
antB@d &) ledéittd By bl dtRkfinfenea Qéceﬁ@oﬁlt@ﬂh&‘dm’@Feanblﬂfelnﬁr(ajtlons of

arix vaccine N = Nunber of subjects with pre-
ASB%§FJUV%C?'?%W [IHePesul t s avail abl e SCF =
Seroconversion Factor or geonetric mean ratio

D2 PRE) % = % f
At é)g)? gn,uggq é?/lagqjﬁ%ﬁ/axcgpgl%c% the?gg%wr §5 o(i)_iiconl_:tulrg_p?e?an authorities for
anriva RIgHGAOE bi@dllpﬂﬁéh mflg@r@_’ra \fa@aﬁézﬁgﬂﬁtecfof Buidané&LbmBlafthonisation
solicited (I ocal/general unsol i cited

|
of ReuirggjenisiRt Bdu C\(ar?@'nﬁ? ofﬁbg‘edﬁwpé%'?% afs%eessmeﬂgpf the annual
strdth @ingea s PV /RIWPIIad4/46) e T hsricwad bemidhel f thk Wd)ivanted groups

compared to the Fluarix Group, with a statistically significant difference observed for the

A/Wisconsin (FluLD1/1 vs. Fluarix) and B/Malaysia vaccine strains (FIuLD1/2 vs. Fluarix).
Similar seroprotection rates were observed in all three vaccine groups, ranging from
94.9% to 99%. Seroconversion rates and seroconversion factors were observed to be
higher in the adjuvanted groups than in the Fluarix Group. Data from this trial also
revealed that the immunogenicity induced by the vaccine with half the dosage of AS03

adjuvant was comparable to that induced with the full dose of adjuvant.

111.8.2. Reactogenicity and safety results

The administration of the low dose influenza candidate vaccine adjuvanted with AS03 was
safe and clinically well tolerated in the study population, i.e. adult people aged between 18
and 59 years. The half dose adjuvanted vaccine showed a marked decrease in the
incidence of solicited local and general symptoms, compared to the full dose adjuvanted

vaccine.
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A reduction of the ASO3 content in the adjuvanted

vacci ne has a significant inpact on all the general
wa@panerethe | ocal grade 3 synptoms. The occur r RCIEP29DI/054491

unsolicited synptons tended to be higher in the

adj uvant ed_vaccj ne groups (55% and 47% of subjects),
ExamRigart¥d - t Breclinica| (eialvatiano b edisygnted: 3pelt Regzadjuvanted split

inflURhih Vaccihés aﬂﬂnmsuﬁg%hudg%tse@fof ABD3T REGILAETN Srifn¥d BALB/C
and safety profil the candi date vaccines 1Is
mie&t i sfactory and clinically acceptable. 111.8. Overall
conclusions 111.8.1 . Immunogenicity results The
rimary objective of this study was to assess hunora
“’?Hﬁﬂﬁ@"? endalfirsion apd et FF“&ﬂtbody titres) elicited by
| ow dose influenza vaccine with two different
concentrations of ASO3 adjuvant, and by Fluari x.

Exssinents;in ipflyenganpemed suies Wt Rerismaddn pider Poe?j’@fqa%ﬁt'%”ease n

hur@bral RESpEHEQRPBRATVEL iRGiddd B ifIREn 2N PatRines EBirRlIARY I With Bis oil-in-
split viriion 1nfluenza vaccines ("Note for Guidance on

Wa‘rﬂéﬂ%ﬁ?‘%tat CofiMyfatR&fNFBAR tdaidy annPPGERSA Yas Gopd4cted using
mi lerlrﬁébQNﬂtHTh%thQ)sh&?ﬂM@@ raagsessment of the annual strain
changes - CPMP/ BWP/ 214/ 96). GMITs tended to be higher in
t he adj uvant ed groups conpared to the Fluarix G oup,

V. wi1t11reatn$é t&iol (Fablkwysi gni ficant difference observed
sconS| n (FluLDl/1 vs. Fluari Xf?l and
Gr%rpﬁmf %ﬁda't {ereale ﬁé\L;gqr Ricgsvgrelrtmpd/intrapgsaliy (8wl ¥glume) on day 0

W|t|$'tHVa|eff\f Wﬁ@l@oﬂrﬁélﬁﬁhb&ﬂlafe@tlﬁﬁje\f’ﬁé %lrt‘}’ep(%eg%/ﬁﬂ fblneééhl strain). Priming
hree vacci ne groups, ranging from94. 9% to %

str@@s' oenvistedsi on Q?&h%s da‘_ﬁd veeardgoffvengi ovi\ f\alml@r ma%v%ed H1N1
I | .

wBREFRLERI A A0Sl B AR 010 R0 DRRRE i e

vaqcingt Tweaty-eighindaysnliatsirt thei mipgcwerebyacchetedawith mesinglendose of the

vatfis oA AR RRIRRC AT R ] B B2 R REE e imyizea i
forlﬁehtid)rm@mltalmmg split Ghnﬁgérsta)orree(ylh,{atemt gl pladhyionife tustiposn containing
o e, B0, Y G RER 07 PSR Sy he et o e
mrhhmzaﬂouslymtmﬂed aH|1bln A/New @;ﬁiddbnpé&ﬁmae a@w WPW/ZOO?/QQ,
B/é%n@ﬁ%g?ﬁg‘y?%l nt' équgpa?qﬂé?ﬁﬁébl\f :@gno Ose | cited

| ocal and general syrrptorrs, conpared to the fuII dose

Taagjguvant ed

Gr | Antigen / Formulation Other treatment

1 Trivalent split / Plain (non-adjuvanted) Heterologous priming DO

2 Trivalent split / AS03 Heterologous priming DO
Trivalent split / AS03 1/5 Heterologous priming DO

IV.1.2. Preparation of the vaccine formulations

A Premix of Tween 80, Triton X100 and Vitamin E Succinate (VES) is prepared in order to
reach a final concentration into the vaccine of 750ug/ml of Tween 80, 110ug/ml of Triton
X100 and 100pg/ml of VES. The quantities used in the premix are calculated taking into

account the quantities of detergent and VES already present in the strains.
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vacci ne. Exanple IV - Preclinical evaluation of

adj uvant ed and non-adjuvanted split influenza vaccines
W@ ewapric3é ng vari ous doses of ASO3 adj uvant) iPCPEP2002054491

BALB/c mice |IV.1. Experinental design and objecti ve

Experinments in influenza-prinmed mce were ger or ne

PrecmaEPé'Pn tah 08¢ dfar 4 d Otpld Goneenizaied Palineupitea (P %é)&)?]éééo 6’5/800 | of
wat‘é$03r in[&u@edaawrubaf | 8@z &KOraech NRE Hmmi ahegi wmgpm 2 g. After
his oil-jnwater adjuvant. To Sinu 1ate t he_huma
SO"&‘}? ¥zpgen.cidjuship é%@”‘h@tﬁr foriBieeinnd pE Wt b & Fld "Yheé‘em fold diluted.
primed with heterosubtypic strains. IV.1. 1.
Tr eat rrent/garoup (Table 9) G oups of 27 adult fenale
Trigeny 3P/ @Bifer e prined intranasally (20 m vol ume) on
Thélermidiatibh bf bhé B%I%e }_&Jr@paré@’éﬁi@hip@rdn’é@%ly ‘éé‘écﬁ’é’mg the following

i nfl uenza virus rrgr for each strain) g
Se@ees- n‘é’aﬁ%n':s‘?rs'l”@&t' egplineePutien {10 {Pig |08ﬂqeé‘tr(a?dnﬁ fipH 7.4) +
PratiR] & ninasddneat 8errinlg I rdorfV td@barnes v ro8 @2 HAGK 1 kB N&ain, 10 min
A'S ydney/ 5/ 97, B/ Harbin/7/94) to t hose included in the
maea%taﬁ ﬂ'é'"”gT%HﬁPV L S TroagdiA W sfiaie TRepie magnetic stirring
at NBRTCleRpERAuN + N SuESHAS ﬁra(ilrﬁ)sl% rﬁfn &Bg]én@csﬁrrmg £ 6 ahSerature.

intrapuscularly in a total vo Mce were
The farmHiabeRs %ﬁet“ﬂe@Ft@?‘ Hﬂh'ﬁtth%H%Urcf%'P?é"é”% NRGNE Y iReirreragaieg-
alone (trivalent split plain) or fornulations
cont ai nj it antigens adjuvanted with two doses of
T"%@Gﬂtfﬁﬂl'&‘s(ds 1/5). The strains used for the

A F’rgm*rble'@\ﬁeleﬁ% Tieh xded ahld MNair e SRvGikak edRs) i@p?@éa?&d |n order to
H3N2. A/ Panana/ 2007/ 99, B/ Shanﬁdong/ 7/ 97 vir aI ant i

reach £ Tinakgoengepiptn imjorthevRceiRe PhESHSRNOTISS). 80rgﬂp@g/g1l of Triton

X100 add 160@%@@%@5! Dhe aﬁaﬁtiﬂ@s \/J§§d3|nntﬂefp53érﬁbt| aﬁélcﬁl%ﬁlaééd taking into
Prem x of , Triton_X100 and Vitam n

aC@HEEﬁhﬁﬂﬁé”t t'@Eﬁf d?t§rgﬁf‘bﬁ§’r\é'és PHERPRIESEM I *@satr ainst i nal
concentration into the vaccine of 750ng/m of Tween
80, 110mg/m of Triton X100 and 100 /m of VES. The

The, E%Wt‘lat“ggé’f 0ROk fosReisReRArgd SXiEMP acfﬁp%ﬁ'lé&c?%ﬂ'f‘ﬂéhe following

seduehbe:a0REHNEort IR caGMRM Bhiirks Bofferd etoefdie RbnédhtraMaSPBS pH 7.4) +
al ready present in the strains.Pr epar ation of

one
Prami.e? M4R MIFCHE FIEHA TP EFPERI R bt HA(IBEYT sigain, 10 min

ma@nét)c stﬁr%goat%@mheﬁhbem}réu f1QTu i WA%Mrawﬁd@ MAGhagftic stirring
Na2HPO4 11. 44 H2PO4 . After

at @emtsmppﬁagwreoh 1. %tﬂlj"hpstB %tba'rl TBLMiR ’Pﬁgr\‘/ﬁ‘é’PéF'”F‘Srat room temperature,
+ 2501 S84 Rulsidhl i the flliedcak AG0B MBRNSBE? ERlukidh btithed/s dose ASO3,

15 min magnetic stirring at room temperature. The formulations are injected within the

hour following the end of their preparation.

IV.1.3. Read-outs (Table 10)

The humoral immune response to vaccination was measured before immunization (day

28) and 14 days after immunization (27 mice/group). Serum samples were tested by the

hemagglutination inhibition (HI) test.

Table 10
Read-out Timepoint Sample type Analysis method
Humoral response D28, D42 Sera IHA
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Trivalent split /plain The formnul ati on of one 50ni
dose i s prepared extenporaneously according the
wo a00bagieng sequence: Water For | njection + Sal PEIEEP2009/054491
Buffer (10 fold concentrated PBS pH 7.4) + Prem x, 5
mn magnetlc stlrrlng at roomtenperature, + 1.5ng HA
IV.2yRe§UltSstrain, 10 min magnetic stirring at room
tenperature, + 1.5mg HA H3N2 strain, 10 mn magnetic
stirring at ro_omtenperature, + 1.5nmg HA B strain, 15
V.2l nH UgHY rring at room tenperature. The

Re§ @it rds@RR A Bigufd §ah &kls WMoubé H1dd@ﬁofhfé%ro&mt)}ﬁw\bﬂﬁmg\followed
the end of their preparation. Trivalent split /ASQ3

by pingle Yacsination Ao as02naraiytigns Jrsectarere\ihewRitA induce higher HI titres

compidred et e MaR) Vé(ﬁ)lt’fy grar ad |r1f|ﬂeﬁ’£adw sfr@iné eacﬂaﬁst'ﬁélﬁﬁblgmﬂcant
concentration into the vaccine o Tween

mcga@se Pﬁ.Uhﬁtf‘?ﬁ wag obseryes (P& 85 h Q" mdﬁw%tr%lp 3 pignifigaqnd difference

in ILAREIWdseisdSRénidd BedRed ASDX ard ASO8 MBIt @55 aKiddbced dose of
Into account the guantities of detergent and S

ASQ} failgdyo mcé%%ﬁﬁt"” tresHer alt thagsstrainheomerrrilitatheopaprvagrie. Very

lowb@8horfes fvers oBsa e @t&l@é@%r@ﬁﬁ%ﬂméﬁg@@ﬁ%r g k819 to be due
fol ]l owi_ng sequence; ter For Injection + Saline

to %F'@P'f'?%ﬁ ‘1"’6‘98”'60‘1%%1%??’"&?@0‘“@5% SyAing. used.foprtheiReimieg and the
vad¥ind. magnetic stirring at roomtenperature, + 1.5ng HA

H 1IN 1 strain, 10 mn nagnetic stirring at room

tenperature, + 1.5nmg HA H3N2 strain, 10 m n magnetic
IV.$!Suhmmaty of rdsORgaha8BdRcRIsis + 1. 5mgHA B strain, 15

m n rmgnetl c stirring at roomtenperature, + 25m SB62

ermul sion for the full dose ASO3 or 5m SB62 emul sion

In (fdh'blu%i@ﬂ ah hceese |$§@3tre§@a§bﬂséwmtérmn§ﬁslpfrlfﬁeﬂgmﬂi hetrosubtyplc
om tenperature. The fornul ations are injected

W t hj
Str@“ﬁ%Wﬁ%ﬁ‘JP ipg ASOR Al veRtedageipes P%P?reﬂﬁ%ﬁﬁ'@?'f‘d’ﬁ‘ccme A full dose
of A803 .whs Giewelalofdi Sblairikl) eobti@t Hnaitdal nayailst iaMHR®R influenza vaccine

response to vacci nati on was neasured before

str3ipfyuni zati on (day 28) and 14 days after imunization
(27 mce/group). Serum sanples were tested by the
hemaggl uti nation inhibition (H') test. Table 10IV. 2.
Results 1V.2.1 . Hunoral inmunity Results are

ExéfnpRevt Pdedlihld%ll @VhRiation lof atifivantdalsfl ASBKLaHjuWanted split influenza

het erosubtypic primng foll owed
vaccines (comprising various doses of ASO3 adjuvant) in primed C57BI/6 mice

V.1. Experimental design and objective

Experiments in influenza-primed mice were performed in order to evaluate the increase in
humoral and cellular responses by AS03 induced influenza vaccines formulated with this
oil-in-water adjuvant.

To simulate the human situation, an experiment was conducted using mice primed with

heterosubtypic strains.

V.1.1. Treatment/group (Table 11)

Groups of 25 adult female C57BI/6 mice were primed intranasally (20 ul volume) on day 0

with trivalent whole, formalin-inactivated influenza virus (5 pyg HA for each strain). Priming
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by single vaccination, ASO3 and dilutions thereof were
shown to induce higher H titres conpared to the plain
waawenemwie For all influenza A strains, a statiBCT/ERI00Y054491
significant increase of H titres was observed (p <
0.05). For the H1IN 1 strain, a significant difference
straips Hponsisteds sofwerarliar s (riibyariads Kt gehAnsuolaninastipied HINT
A/B]JAQIQKZI%ZESOH@@Z A/ 'ﬁaﬁ?ﬁl‘é@%@?)@@sﬁl Sharfyabig/7Al) f%)dthBQe mcluded in the
increase H titres for al hree strains conpared
vaqeine. gweniy-sialeicdavs. laigsr (el miger weigoyrssinaiasl W'tfo@s@ﬁsﬂéddose of the
/ l i el
va%% d&@ﬁltdtgtetel garz\lhé(ﬂllé}lygg’ r?tsi‘a%t%@@%‘)og 1?6 ;,? M@gtwv\égg rllr}{mhﬂlzed with
forBulgtiors mtajme@i Sﬁltirantlgrrmsmi@nﬁ (ftrg/aiaam@ splt @laira oc foreulatiohgcontaining
I I N4 BONC| &S -
<ol AT Rl i, AP BSOS BUP S TR B used for
thewmnhurizations i u‘rﬂqﬂedd*‘e‘ﬂ‘r &/ New Wradet on i/ 29 N INBN 2 dy Newve nvoekd 55/2004,
[ nar ose of
51 KBRS ER0GE TP LRt (A SR RET R o idse?
against all three influenza vaccine strains. Exanple V
Tableﬁ’r,lecl i ni cal eval uation of adjuvanted and
non- adj uvanted split influenza vaccines (conprising
GwarArdlgsndﬁeesulaﬁonASOS adj uvant) in pri petheC¥EBIM@tm ce

\ L

TV Tnv’éfé’ﬁ?’sblft'FF’faEﬁ (msﬁva%}aﬁ&éa)e objecttve H’été‘?blbg'@oétp’rirﬂih'g DO

i nf l uenza-"pri perforned i p orde
2 evjalrivateat tﬂsIE/ABOB ease in hum)r al and ceHetdralogous priming DO

faN aVataValalal HONZAO \/IAadh L "NAQ

31 o UL Lol BROTAI o1 1 <1 n-wet er ~ad] uy GREOggous piming DO
4 simrvatet §flie/ ABOBN/5SI t uati on, an exper | Retdroldgsus priming DO

c nduet ar~| IICI fa¥al rnl ce nr| nnrl \th haf arnciithtvni ~

strdfds. V.1 . 1 . Treat ment / gr oup (TaJF'QGIQ';gQﬁSOQF%W Do
of 25 adult female C5/BI/6 mce were prined
ISZO m vol urre on day O with trival ent
whoet e £ otk efoumUl@llons nf | yenza virus (5 ng HA
for each strain). Pr| m ngstrai ns consisted of earlier
I|ft variants (5 ng HA whole inactivated H 1IN 1
Triyalgal sRIKPSHB/ 95, H3N2 A/ Pananma/ 2007/ 99, B/

ThéfoangRaoes or aﬁboplajotsb @seepﬂepgﬂeuct&tbmpbrémuglgc‘a@bmmg the following

Twent y- ej days | ate re vaccinate i th
Se%%??ié/l"%teg E%r Inggetiomg S@L\r&%wie E&x‘ﬁg} (gg?r&eﬂﬁ?%%&@ﬂ glr“l prepared
as ltaught trobdmpieivyire Mfark00inidal Lt DELWR0 4 i(BUG ipae diravhtif the final

dose).

Trivalent split /AS03

The formulations for a 100ul dose are prepared extemporaneously according the following
sequence: Water For Injection + Saline Buffer (10 fold concentrated PBS pH 7.4 prepared
as taught in exemplelV) + Fluarix Clinical Lot DFLUAO14 (1.5ug per strain in the final
dose)+ 25ul SB62 emulsion for the full dose or 12.5ul SB 62 emulsion for the ¥ dose or
5ul SB62 emulsion for the 1/5 dose. The formulations are injected within the hour

following the end of the preparation.

V.1.3. Read-outs (Table 12)
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formul ati ons containing split antigens al one

(trivalent split plain) or fornulations containing
waplovti2ane i gens adj uvanted with three doses of PGISBB2009/054491

(full, 1/2 or 1/5). The strains used for the

i mmuni zations included H IN 1 A/ New Cal edoni a/ 20/ 99,
ThegNpow KBW%FQ@PBB?E’Z@O‘@CC'B?W%W@% meesed @i Hays @fier immunization
(10&%10'&;@%1?)) (and th® sBRINSE&MPIBs whird tddtdl BY tHeIGadMUTRILLAGSES) inhibition

2. Preparation of the vaccine

(H gkl o Sﬁ'gi'afr VAV TCENSE Wt desedne dayF nepsiimpHaization by
intrb8&llufar EPRhe @%‘ﬁﬁngfi(léspf epar ed extenporaneously

according the follow ng sequence: Water For |njection

+ Saline Buffer (10 fold concentrated PBS pH 7.4
Tabeapared as taught in exenplelV) + Fluarix dinical

Lot DFLUAQ14 ( 1. 5ng per strain in the final dncp)
Rdad-odl ent spl i t| TilAgO@niThe f or nul @lahrpiestybe)_r a| ArtaDrdis method
HGRSRI RfsBomdcepar|ashgext enpor aneousliraccor di ng mtAe

Ipll oW Ng_ sequencg. Vvater For 11 on + 5
Celitiar LeSpoy ae;ﬂ. Cpfﬁ o cent RBRICT A 055 as

ray antr at Ad PDPDC
JIrne it at ©u L =) Pll ,-"r | U ar Cu aAS

taught | n exerrpl elV) + Fluarix dinical Lot DFLUAO14 (
1.5mg per strain in the final dose)+ 25m SB62
V.2Rekalten for the full dose or 12.5m SB 62 enul sion
for the Vi dose or 5m SB62 enulsion for the 1/5 dose.
The formul ations are injected within the hour
V.Z bl Hawmiored irhineniend Oaificd/beupy.epar ati on. V.1 . 3.

d out s e hurmra | = se to
RegiRcT R IS Pl g 84T MR gl et bfgipe fotowed
by Gh@lenvaingtionpASehdnd Huti@rsutyz anpl 1¢5) tereef hwes¢ stlowry to induce
hlgB%r ﬁpﬁg?s ?(ﬁ%ﬁ%{lg(rj] (téléggﬂ g‘h\fég'”ﬁegf’e'é“ %rta%?&ams no difference of HlI
titrgmowas obsemvadzizdtveen tmcel nateiviog theuvacine \ddpkianied stithi anfutiglose AS03
Orl{EICCS Tabl % éz V.2. Results V.2.1 . Hunoral inmmunity

% éfear 8 Results are presented in Figure 6. In
this nouse nodel of heterosubtypic primng followed by

Vi% ngl @ IeYraCC' na}t | %:m'cAlS(r)B ﬁ_ng dilutions (1/2 and 1/5)

Results are presented in Figure 7. Whatever the dilution of AS03, higher CD4+ T cell

_m

responses were observed in mice immunized with AS03-adjuvanted trivalent split vaccine
compared to mice immunized with trivalent split plain. Compared to the response induced
in mice immunized with trivalent split adjuvanted with a full dose AS03, a trend for lower
cellular responses was observed when mice were immunized with trivalent split

adjuvanted with lower doses of AS03.

V.3. Summary of results and conclusions

In conclusion, an increase in humoral and cellular responses was observed in animals
primed with heterosubtypic strains when using AS03 adjuvanted vaccines compared to
the plain vaccine. A similar magnitude of humoral response was observed between mice
immunized with full dose or fractional doses of AS03 adjuvant. However, a reduction in
adjuvant dose was associated with a trend for reduced magnitude of CD4+ T cell

response.
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hi gher H titres conpared to the plain vaccine. For

all three strains, no difference of H titres was
wok®enywds bet ween nice receiving the vacci ne apfTER2WL054491

with a full dose ASO3 or reduced doses AS03. V.2.2.

Cellular immunity (15 mce/group). Results are

presented in Figure 7. Whatever the dilution of AS0S3,

Examphevi CMécﬁmeﬁl evdl ERPH S ThReRURPIANMMARE Fd5pdnS€ induced by
i mmuni zed with AS03-adj uvanted trival ent split, vaccjne

adlé‘Uﬁ'ﬂx‘ﬁF’@i‘dt WW@@V?WrﬁpZ'éH‘fWWatVPFG'QPé N?°'§BT'F'P9;§13£\5°HS doses
of A80PalRNahPatdRW 86HOBSIRgr) el BAFhEdCAMBIS rhivauni zed

with trivalent split adjuvanted with a full dose AS03,

a trend for |ower cellular responses was observed when
V1.1 SAPichtalNdBsid 7 86d Bbjeltivé i val ent split adjuvant ed

VVIEt:)ﬁ) | oner doses of ASIC‘)% V.3. Summary of results and

concl usions In conclusion, an increase in hunoral and

ExSeéinditain |ﬁﬁ%ﬂ9§1—‘bﬂﬁ1e%$c@h/§%r N&fbrinBd @NbiB} & dValuERdthdlihdrease in
het er osubt ypi ¢ strai ns _when usi ng_ASO3 adj uvant ed

cellplas dMRWEE CBPRIAPRRI OY S SORdNfHogdrPY REYGH8. VARCIBeHLPRRINing low dose

anﬂgégrw BYEst@in, hmmwnarnezﬁj@@mﬂj 10RHuIeRaVithaRs b)ﬂiirwwgfer adjuvant
i mmuni zed with full dose or fractional doses

TO&Q@@?“&Q‘P%\PHHP” HyRRFe AN SXPEERIGRE WaH CPRAULRdUNERE ”b‘&@r'med with
het@@%u&?ﬁl@%traﬁ@d wth a trend for reduced magnitude of
CD4+ cell response. Exanple VI - Preclinical
eval uation of the cellular immune response induced by
VI, qadj ur\égﬁﬁ@ﬁ/qamg, (mamead) uvanted split influenza vaccines
nprising various _doses of AS03 adtj uvant and | ow
Gr%@f dﬁtapggfﬁmqltﬁ C@?Bﬁ%m(@wgp/%mﬁdd@ rapasaly (20 ul volume) on day 0
Wltﬂ%fe'nf'ﬁ/%l@l foﬂﬁ§lirglﬂa&|'\‘/gte‘a%ﬁ}étnké( GirlRXRLld Hﬁ"’f&seédﬂ strain). Priming
nfl uenza-primed mce were performed I n order
strmfal genséstetn eofi rrarless @riftn vedantsl & hamiide w@@pomémw H1N1
- C VL c ;
AEIRBZCORE RN FRnaERAl7 4878 OERBA D) Db inEaa in the
vadcimemiMentydeightt gayshliater.othe- inigewsierer vandjnateanwith Bosingle dose of the
vac%‘n'gggaﬁdgj {epﬁta%n?n&é%ﬂ}} |Ha§ 'togél voﬁﬁmﬁé{) glF‘%\g%e Y)@e?e immunized with
formtilationmsscontdinitg splll antlg'ertsaetlormw(ltrﬂ\@tamu ppl(t‘ﬁmm)@r lcﬁynu(atlomspsontammg

spl? aprgiﬁggggﬁvan%ggbﬁ\ Vo%&ﬁ%s@f%%(?@ﬁﬁ@ WZ' JFF‘]%) The strains used for

the immunizations included H1N1 A/New Caledonia/20/99, H3N2 A/New York/55/2004,
B/Jiangsu/10/2003 viral antigens (0.5 pg/strain, 1/30™ of the human dose).

Table 13
Gr | Antigen / Formulation Other treatment
1 Trivalent split / Plain (non-adjuvanted) Heterologous priming DO
2 Trivalent split / AS03 Heterologous priming DO
3 Trivalent split / AS03 1/2 Heterologous priming DO
4 Trivalent split / AS03 1/5 Heterologous priming DO
5 PBS Heterologous priming DO

VI.1.2. Preparation of the vaccine formulations
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with trivalent whole, formalin-inactivated influenza

virus (5 ng HA for each strain). Primng strains
w@omsizteed of earlier drift variants (5 ng HA REDER2009/054491

inactivated H AN 1 A/ Beijing/ 262/ 95, H3N2 A/

Paname/ 2007/.99, B/ Shangdong/7/97) to those included
Triyalephsplt4 Plifte. Twent y-ei ght days later, the nmice were

The/ &%Iuréab@@fdarat%padéééweqord@cﬁed @f(teH'ﬂ%ra\h%@Gély‘ ec@cﬁtalelg @Iraé ﬁ)llowmg
intranuscularly in a vol une

SeqUeREHi YErew Ph 'rFJ%?trﬁﬂ‘l ét 56'H‘§ @aﬁ?ra.(?ﬁ ﬁ@'dsﬁq’ﬂcﬁmﬁf?fjgeﬁ%, pH 7.4
prePhidead taubN@EihesxempRiV} + PFRbM CRAicAIINBRAIUAIAS (0.5ug per strain in
containing split antigens adjuvanted with three doses
thedinalidgss)-(ful |, 1/2 or 1/5). The strains used for the
[ rrrruni zations included H 1IN 1 A/ New Cal edoni a/ 20/ 99,
N2 A/ New Yar k/ 55/ 2004, B/ Jiangsu/1 0/2003 viral
T”é‘?\’ﬂ’bﬁﬁ’{ %03 ny/strain, 1/30th of the human dose).

Thd fmeIadidnsAor b 502 d5’§e‘3§r@rpﬁep&8d @f(teH%ra\h%@GéH]‘ @ccording the following
formul ati onsTrival ent. spli | ain The formnul ations

sequgnce; Wikl Faroigiecipnat ﬁra&rp%\%faeréi@ 8?\%69%?8%@9)? BS pH 7.4 prepared

as a&gﬁrm agrmhevh ol |FdrRaCHRGueBEBFLVAL S (5:8[g Bl §%|h0ﬁ1 the final
alrne Bu@ e/fr) (10 fold concentrated é p p

dogsy dpeatb §BAS STt for ekl ApPeriA2 iu'rﬁ%? PWUG‘QH&P&E\G V2 dose or

5uILeBeDFAAEIsH 6P tRTT/PIosSt TRE FolmilildttRs f dreainjedRieithin the hour
Trivalent split /ASQ3 The formul ations for a 50m dose

fo”%‘r‘”égprr‘ee%%fjr%ﬁh%?fe@ﬁf?é@ﬁﬂeousl y according the follow ng
sequence: Water For Injection + Saline Buffer (10 fold

concentrated PBS pH 7.4 prepared as taught in
M@B%w&éfl x Clinical Lot DFLUAO014 (0.5ngy per
Th&tdeiilBr imuRe rbiptlse 0SS tested INapP®dsEimmh HiRfioh Ay tn@cellular
full dose or 12.5m SB 62 enulsion for the dose or 5ni
cytelfip® staiiNgdsi on for the 1/5 dose. The formul ations are
injected within the hour follow ng the end of the
reparation. VI. 1 .3. Read-outs (Table 14) The
Ta'g'él TBul ar i mune response was tested 7 days

an {)U‘tl muni zat i %%thpt racelTula m%ye t%éne SA:?AI%'iéWethod

1A \II ’)

AaAulT © 1= . . NCoSUT 1S
CeIIuIar response D35 PBMCs ICS
VI.2. Results

VI.2.1. Cellular immunity

Results are presented in Figure 8. Marginally higher CD4+ T cell responses were
observed in mice immunized with trivalent split vaccine adjuvanted with AS03 (full or 1/2
dose) compared to mice immunized with trivalent split plain. Compared to the response
induced in mice immunized with trivalent split plain or adjuvanted with a full dose or a half
dose of AS03, higher cellular responses were observed when mice were immunized with

trivalent split adjuvanted with 1/5 of AS03 dose.

VL.3. Summary of results and conclusions
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VI.2.1 . Cellular immunity Results are presented in
Figure 8. Marginally higher CD4+ T cell responses were
wWob®enymwds i n mce i muni zed with trival ent splPCT/EP2009/054491

vacci ne adjuvanted with ASO3 (full or 1/2 dose)

conpared to m ce imunized with trivalent split plain.
In @ﬁﬁﬁ?'@@ o MIAEA elBFGASR M d Ti rPefli [—FépPWmV\@éd observed in

hetefrdshbﬁ/blbvpﬁtinferat afiPhist iR U§ing A eawehfea Wckived doHphred to the

dose or hal f dose of AS03, higher cell ular responses
p'aWeYaé‘C'BB's'@? @QWVQ\WF&?SW@@%‘? was bsaveedn s ??‘Hef'm‘?ai @ indeed a

1/556¥ AS0PGdsevindiRd My fidgReMies\S0stidRs pedic @D4$UI"‘UaFSYthan was

of results and concl usionsln conclusion, a mninm
seqm Witk JRighgrnadigyapt 1osgs.| @é‘@'ﬁk’)ﬁg%%e dala 6'!?5@%6@(‘%‘%‘“" with other

prelBffi®d) RXBBIMOHtS ki MBY baNdugBkStivehsNa WschABalAS9% with this particular
adj uvanted vaccines conpared to the plain vaccine. No
eXpelM@Phnt dose response was observed in this experinment
and indeed a 1/5 of ASO3 dose induced higher
frequencies of antigen specific CD4+ T cells than was
seen with higher adjuvant doses. Overall these data

Exﬁhﬁlenvtl q%anmbslnévmétmmthHJMﬁféd m&a.bneae@wamtsﬁm H5N1
be suggestive of a technical issue wth

Va%IFQS' @erlmg?nmgos%(%f@$@ afipvantmnd-antigen) jin nalve C57Bl/6
mié¥al uati on of adjuvanted and non-adjuvanted split H5NL

vacci nes (conprising various doses of AS03 adj uvant

and antigen) in nave C57BI/6 nmice VII. 1. Experinental
VIIdeEkgéYimBAtaP BbSighiand dbjéstivenent s in HSN1 -naive nice

were perforned 1n order to evaluate the increase in

hunoral and cel lul ar i nmune responses by AS03 i nduced

Expatinkdahel irS PISNY -neAeCmiteswéRr pafatined i drlert 10l Svaluate the increase in
oil-in- water agljt uvant. In the case of a pandem c,

humgrabandcedllylar ngimynge respenses Rr a0 dptcati Bh HaN SIB'& vaccines

form Um0k OthGadill ibl-wadd raRjivant hﬁth@%%é/oﬁé p&hteatié,nds expected that the
entEandem c influenza strain, this naive i.nmmun

B QY reRyAtaR e b@d@@?%@"\%fqa“y P?'P(%It9 t?%&EWWeC'WB“”Q pandemic

infly@al sl RS td MisPhae FhmunélsiatfuRIpandéraia JaBEiRe twilPlikely require
and severe illness caused by a new i nfl uenza strain.

tworgaGeElsr @Rt tiPECt BENIYRISHFN PRSIt 7 e Rave caused by a

neWTHRIBN 78D §@4in WRG ré’gﬁ‘&@r@@l‘ﬁg IdR FSHFOESUYV@ERSHR a naive mouse model

i mmunogenicity. VIM. 1 . Treatnent/ aroup (Table 15
was developed to asséss vaccine immunogenicity.

VII.1.1. Treatment/group (Table 15)

Groups of 15 adult female naive C57Bl/6 mice were immunized on days 0 and 28 with

pandemic H5N1 vaccine candidate intramuscularly in a total volume of 50 ul. Mice were
immunized with formulations containing split HSN1 antigens alone (H5N1 split plain) or
formulations containing split antigens adjuvanted with different doses of AS03 (double,
full, 1/2 or 1/5). The strains used for the immunizations included H5N1 A/Vietnam/1194/04
viral antigen (1.5 or 0.38 pg/strain corresponding to1/10" of the human dose).

No formulation was done with a double AS03 dose but rather a concomitant injection of
one 50ul H5N1 split/AS03 full dose + one 50l dose AS03.

Table 15
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Groups of 15 adult femal e nave C57BI/6 mce were
i mmuni zed on days 0 and 28 with pandem ¢ H5N1 vacci ne
w@amdiigatre i ntranuscularly in a total vol une oPCHBP2909/054491

Mce were imuni zed with fornmul ati ons containing split
H5N1 _antiaens al one (HS5N] in Lt nI ai n\ or formul ations

G orAigRn AGosRMIaoNant i gens adj uvant ed W ﬁﬁtiﬂlﬁr‘f‘f®ﬁent

TOOSESNPLGIRPPRI GHIIGRahlf ; 172 OT 17 Bie e strarms

usled for the i mmini zati ons i ncl uded H5\I1 AL/| et naml 1

219417‘!$M1 eplit Afouhie dg‘@ﬁ%oa 5 or 0.38 ng/ >f|#5at|'91

3COT|I|5N»P ]&]/ﬂgo:g()ll J.U [n ()T [ne HUHHH U %
f or nul abé on was done with a double ASO opsge but

4 ratPH@W apltt6A8©3n1t2ant i njection of one >(Dt5l UQ-I5N1

4 E\/1 AA

’.5ch +—Oone DUIII UUbC AS IdUI C I1OVI WV

YO L
5.2H%qr paratlon of t he vacci ne fornul ati n@

6 Pr d'pbﬁ\d‘aSplthtarin (cmne—ddjuvemted)‘ Fi naI B_uI k | BubBfler (PBS pH

T e R e ST s ormo o 0B Phesrion s

8 12| HA0 plbDASQ3 KH2PO4 0.373 g. After $0I38hid i zati on,

At ar A LNt act 1 AR LIENNM on| t

Aadi et + A 1 N1 AL
9/p’|'§$$ﬂ ﬁﬁiégéﬁg?iﬁ of a 5Qul dosje: Thi )RLSIB

10 qUasN 1 spliesABe&H/EY | nto account its cohodstygation in
t

e strain) and Triton X100 are added to the Final

11‘BUI@B%uffer Tween 80 is not added as the content

target 1n the fornulfation 1S reach by the Tween
concentrat| on of the strain., The final concentrations

o PEgpar2 thg sifrmulations 368 my/ M for Tween 80
Préi‘)%?!atl%ﬁrm/d% & fTFflhélcthII?(@gﬁer' (P§§‘SH17 @WQO &gftmd &0 IOB\‘ water for

dose. They are of ng hi oner sal
'nJePM@rerﬁdﬂjd\‘aﬁW@Q@rﬁg/W' %QO wr Mg&fhz xB660i B 19he. nglgpggx 12 H0
2.600'5MKH OM3W§§L\fte‘r\fsblﬁbuluéat%9"éd}uMW%L'vﬁthﬁkétérf foP@jektion
or “0.38 ng of (H5NL strain) "‘are ad
fornmul ations are stirred for 30 60 m nutes. The pHis

Hsﬁl?%‘fo%? lalh] ections occur within the hour follow ng
dpof the formul ation. H5NL split/ ASO3

P_m-maaiaﬂ@f_aréﬁubd_g; 50m dose: Thiomersal (quantities
Thlbﬁ"ni&é'ég (({d&h@tl&qgﬁggﬁentg taéccﬁﬂf‘ﬁ@ B&rfc%hfrﬁtg)rﬂ iH Jﬁ@@tréﬁ)f’%dﬁ'nton X100

areW@@ﬁ tedhﬁ3 §'rr%tBU5<dI@°éﬁra§W@% 88 dnnehaddagr gethei epnignd target in the

formulation is reach by the Tween concentration of the strain. The final concentrations are
of 10ug/ml for Thiomersal, 368 pg/ml for Tween 80 and 35ug/ml for Triton X100 in the
1.5ug formulation dose. They are of 10ug/ml for Thiomersal, 93 pug/ml for Tween80 and
8.9ug/ml for Triton X100 in the 0.38ug formulation dose. After 5-30min magnetic stirring
1.5 or 0.38 pg of HA (H5N1 strain) are added. The formulations are stirred for 30-60
minutes. The pH is checked. Injections occur within the hour following the end of the

formulation.

H5N1 split/ AS03

Preparation of a 50ul dose:

Thiomersal (quantities taking into account its concentration in the strain) and Triton X100
are added to the Final Bulk Buffer. Tween 80 is not added as the content target in the

formulation is reach by the Tween concentration of the strain. The final concentrations are
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formulation is reach by the Tween concentration of the
strain. The final concentrations areof 10ng/m for
wabiooneisal , 368 ng/ml for Tween 80 and 35ng/ mMPCT/BP2009/054491
Triton X100 in the 1. 5rrg fornul ation dose. They are of
10mg/ M for Thi onersal for Tween
of E0\5Hg) o TRUAmETRal 366 38l o TERN 0 TG GHMLICR sk X100 in the
1. 51;1 $&muﬁtfoﬂrdo§e3ﬁlﬁ6)ﬂarﬁ&§n@ﬁjgﬁnl%ﬂ Tﬁ.bmeé%al gggopg/ﬁm t&ﬁ T¥ken80 and
er m nut e

8. 9Ha/§H Son Eride X1PP ! e 565 fermeiagon sigre A eSssa B agsic Stiring

1.5 & (BSkigg of _II:IV\e(I-fWW@ﬂaﬂ{)'a%‘%d@é(ﬁ Aftr 3260 Wut@@m@@netlc stirring, 25
m nut es. g i s checked |n ections occur with

or {he Oﬁéu'rOff%Eiﬁ Wgiop Headdeg- Jhe fofEUPRY PER TR0 PIAO-80 mintes.

Th&BAGs Sntcked. T Tﬂ@btﬁm%@c&wlméﬂouf ARG HRSGRNSFEh&RFmulation
nmeasured 14 days after inmmunization (10 m ce/ group) by

anti-lg, 1gd@d and | g&b antibody titers (Figure 9,
VI A ReadRRtd\BBRkals) i nmune response was al so neasured 2
1 days after 1 mmunization (10 mce/%}roup) @y anti - HoN1
Th%e*ﬁ"é[@%’labt'mﬁét”ieoﬁeﬁ%’ﬁ?%lW?%nmﬁé%%?d( A8l efteraigmunipgiion (10
miceRdrbl)aby Iamm@ageasmmmenﬁ&ﬁ)&/eme@ ayise 9 A-F). The humoral
post -i nmuni zation (5 ce per group)
mrpmer RSPPNSR &fﬁsc%}%m%éu@éa%ﬁﬁ)gs @it@stjnr@lfnlzatlon (10 mlce/group) by

antﬁHBNQ%Bnﬁ@?I@tlrﬁdti@)n@Dﬁb‘mdﬁ @@b@m moa&e?i by flow

cytonetr ure 11, A-B le 16 VI1.2. Results
ThQ/ICP”Uiarl'mm%?nr@F%q’”SPﬁmﬁﬂ@S s@gﬁ%poﬁmﬂwngﬁ@ﬂ gbf’%%é’f 3 mice
perﬁgﬁith'p‘} &)yafr@raﬁélwn&ﬁ&(lhé" SehigiHg 10s) BF Pageh-SesHicoED4+ T cells

pl'it vaccine adj uvant ed groups i nduced
”UrHPr@FF‘é*’byafllﬂ"Y CHERGIrY Ef'gqr@éﬂ M | g&2b anti body titers
conpared to the non-adjuvanted H5N1 split vacci ne
igures 9 -Ato F). At each dose of H5NL split
Ta'?/'ﬁé'gi ne; the anti-HS5NL I gd@ antibody response was

old h| gher e antr - antl
Reao50 . 'Itquggm o Mgﬁge ,Qr%ﬁgy&s memod

ICD UIIDC \I_I UI T UI

H'éif‘O'IalSpr@'Eﬁeit &8 ne and combi &8 i t h each IS8 ofisotypes
adj uvant, no dilffference of anti {H5N1 | g, | gdarand titers

Cé@@kpe%hg@ody regponses were obseiwed (Figures 9-A C
and E). WTth a dose of 0.38 ng HA of HbNL Split

vaccine, a trend for higher anti-H5N1 Ig titers
VIl.2. Results

VII.2.1. Humoral immune response: ELISA and isotypes.

Results are presented in Figure 9.

At each dose of H5N1 split vaccine, all adjuvanted groups induced higher anti-H5N1 Ig,
IgG1 and IgG2b antibody titers compared to the non-adjuvanted H5N1 split vaccine
(Figures 9 -Ato F).

At each dose of H5N1 split vaccine; the anti-H5N1 1gG1 antibody response was 4-5-fold
higher than the anti-H5N1 1gG2b antibody response (Figures 9 -C to F). With a dose of
1.5 ug HA of H5N1 split vaccine and combined with each dose of adjuvant, no difference
of anti-H5N1 Ig, 1I9G1 and IgG2b antibody responses were observed (Figures 9-A, C and
E).

With a dose of 0.38 pg HA of H5N1 split vaccine, a trend for higher anti-H5N1 Ig titers

were obtained after immunization with H5N1 split vaccine adjuvanted with 2x-full dose
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were obtained after inmmunization with H5NL split
vacci ne adjuvanted with 2x-full doseconpared to the
W0 2®pores | nduced by H5NL split vacci ne adj uvar@BEP2409/654491
A803/2 (p=0.7315) and AS03 1/5 (p=0.9744) (Fi gure
This trend was al so observed for the anti-

Com@@ﬁd it NSO ERFPEy SHSEeq VG HBD oS VARBRB AR With AS03/2

(p=|007\@t15) ¥a$ ABOB 138/ {F=00d a4 & relIEBY. Vididtr&d Rivh S biseats¥rved for the
i cant difference I495/o]9power for 1.7 fold

anigBg e antibgdy aseponss (FgwePY Fomeren discrgweras net sufficient to

obéélr'\@é @,{atlbﬂ'ﬂﬁﬂy‘ SighBeaAFRrertde (R5%Scver Wit N7 foldl afRredlce 1or247% for
HA/ mi ce: At each adjuvant dose, all mce inmunized

azvalfofQS?f?eédj uvanted H5N1 split vaccine induced higher
H titers conpared to the response obtained in mce

i muni zed with the non- adj uvanted H5N1 split vaccine
VIl 2@2- flpmoraldmmyne kgsrgnee i dife of H titers were
w,gbg,aby@gfy\lgq?y HBMiicepl it vacci ne was adjuvanted w t h a

dose range of ASQ3 (Figure 10-A). Wth a dose of 0
At ggctHadiyyes Qqseeaaﬁmaapr@%wzeed@ AZPB- %ﬁ*i“(‘!é”tﬁﬂ”rh'ﬁNEéH“t vaccine
md%d:é&‘h@ﬁ@r&-ﬂaﬁib#éV@ﬁﬁ eﬁmesab¢dns&m.m inr}m@a@hnhun%erw.th the

titers conpa response obtained jn

non- ﬁWHYﬁ'rQ%(H HRiN{ ﬁp'ﬂtlﬁ’@cﬂ%‘?](Fé@z‘er\?QTﬁ)eHoH@ﬁie@ﬁlq {1l \V@&Y"ﬁr@ observed
whédrHENA & plOBLcinSWaB iabijuvambd Withia0ltRE rifgel dftreI0s (F‘@ﬁ% 10-A).
observed with H5N1 split vaccine adjuvanted with 2x
full dose ASO3 conpared to the response obtained with

WittbNdoS& b b.388¢ Fiargosd] uvant ed wi th A803/2 (p=0.032 for
a 4-fold difference) (Figure 10B). ference of

At ppghepdIUYRR sSe Pl dBICE rﬁmﬁ‘i%‘@efj n¥ith A§Q% a\ﬂd”ﬁ’ﬁ”tﬂ@ NN ISP'l!t vaccine

mdM@é‘tﬁhl Beradi Mkél%rﬁdh%dﬂéd b &% rebbdns8AsRaidDR @iceambitinized with the
S03 or nmcelrmunlzed with H5NL split

”Owa?JHY%\’éedaHFNvéH'ttélaCW? FiagedPB)-or AS03/5 (Figure 10B).

s.gm.amryl rﬁgmarbﬂ&.t@e@mmwﬂ)@ddmm%mﬂsl&wa&fneoaé}&m}ed Wieh 2x full
fference of H titers were observed between

doﬁ%ﬁﬁ% segPaied o dig FEshRRN SR ekiaiped P‘\StﬂlH% §@I|t\y§egnq] @djuvanted with

AS@@/JZL{M@O@ﬂfo\*’a@oﬂ%reﬁ&@%ﬁéw@ﬁ0@03/5 except bet vveen
mce i nmuni zed with 1. HA split H5NL ggﬂuvant

Nomﬁi'ﬁ?\reﬂ@@c $1liHgrsnyves qbﬁﬁ&gﬁj 2'éd“\‘RPt'W”UJrfBZ§ thy 130y split vaccine
adjbipdNte A @it LR AGIE HodH AQO?ér Bulil d6s ASHSOB béfiedH Meicd thmuhlzed with

titers were sjgnificant hi gher_follown
HON G V256 T AHPTHE0 a8 AR AT AgT0P(S IS A8y ant ed
W th 2x

Comparison between antigen doses (1.5ug or 0.38ug):

No difference of HI titers were observed between mice immunized with each HA dose of
H5N1 split vaccine adjuvanted with AS03, AS03/2 or AS03/5, except between mice
immunized with 1.5 yg HA split H5N1 adjuvanted with AS03/5 and mice immunized with
0.38 pg HA split H5N1 adjuvanted with 2x full dose AS03 (Figure 10). HI titers were
significantly higher following immunization with 0.38 ug HA split H5N1 adjuvanted with 2x
full dose AS03 compared to the higher antigen dose combined with lower adjuvant dose
(1.5 pg HA with AS03/5, p=0.0193 for a 4-fold difference) (Figure 10).

VII.2.3. Cellular immune response

Results are presented in Figure 11.
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full dose ASO3 conpared to the higher antigen dose

conbined with | ower adjuvant dose ( 1 .5 ng HA with
WA3031B7679=0. 0193 for a 4-fold difference) (FiBCFr/EPI0Y054491

VI1.2.3. Cellular inmmune response Results are

present ed in Figqure 11. At each dose of H5N1 split

At gaghedoss qf I-15N153[%|,t vaceoie Hgﬁ ohp&ﬁé;g)dj[gjpr €01 ceII responses were

obgee@dwmsmﬁ;eviﬁfnﬂm%aawe%ml dynf:eadcméumja@ﬁhté/u {vith MaMBus doses of
lit vaccine adjuvanted w th various doses

Asggﬁ;ﬁg]p@aeq B) m'(iee'm’ﬁﬁ’{‘fﬁ‘?(% é‘(ﬂthV\)fV'[tm tr\m,ﬁ pﬁn-taﬁjélvanted fHSI/_I\\IS‘IOPS,pllt vaccine
(F@U}Qﬂa}jj uvanted H5N1 split vaccine (Figure 11). At a

dose o H5N1 split vaccine, a reduction of the
At 290 QLB MY Lon HainG 6 a0GBr ok e AS LisePs poggpRonded to a

decfré@élaulﬁ@D&ﬁT(c%II@ﬂéﬁﬁerﬂeléé)(F YR, Hoever, %@%Qﬂd@& o@O%% ug H5N1
plit vaccine no_difference in

Sp"tt YEEERR é‘é’ ‘M%re%% &t (e EGRE JRSRANSER MRS Ot%ﬁ?f‘(?\?'a?ﬁtwee” different

adj0@sdosBs M FRcd THMOhiZzed witht NSG’@Q@JUMtWWdSWNﬂmcmeS (Figure
split vaccines (Figure 11B).. VII.3. Summary of

"Blesul ts and concl usi ons | rmunogenl city studies in mce
showed that adjuvanted H5N1 split vacci ne i nduced
significantly higher hunoral (anti-HS5NL ELI SA and Hi

'gléf"é‘)a%?& %%iﬁﬂ"ﬂc?'@iﬂs"?"sf cells) responses than
t hose induced by the non-adjuvanted H5NL split
vacci ne, anti gen dose res‘g)%tnse ef fect was observed

'm%rﬂoqeﬁ@'tm?M% " e ehpwash dhteadieraniaeh HeNdesplimighFipe dnduced

sighi€dhti}-HRgHE8 haRdrd) (S&i-HEN A ELW/RRKE I Ha) SRl LdllurecDA& T cells)
suggesting that in the presence of adjuvant even | ower

res%%sé@t@?” SeripglugRd *%'tﬁ‘ﬁl”loec?dt“(’!afbtﬁgé'@ #lbGCENPesponse

NoehdtReh Hdsel Rdspon®s @ffectAnat r eH3@niedCiR ahe hd?n&a‘lﬁn%uﬁ@h]esponse
responses, was .observed in nave nice when usin
betygp v@ﬁ?e@mme%éﬁﬂaei‘rﬁc“?fa%’@u Re$ ean%v\@&tqdoiﬁﬁé split vaccine

sudesiiny HalNh hagrédtpice 9P aUJ”Péthev@ﬁ 160 ddBES ofl HAUBY Be Waguired to

observed when a dose of of H5N1 split vaccine
0 %@%Q%@ '§§p%§@<ﬁﬁﬁ€‘ 'eé%mg% whil e a decrease of CD4

A strgpgl ihcre8sd M SER+\RTeP RESHOess Waebbke®elln aiNE Miel When using
vacci ne was adjuvanted with the reduced dose AS03.

As
ASHP @giuygaied AP PpRAEMIGoVAFCINES IORPETGth I ligoP!gin Hal! vaccine. No
imeRt biharASUBINGoH (/8B dBSETehen APESIVErD. S Ly e PSR c‘s‘é)llt vaccine

i mmuni zed with HS5NL split vaccine _(at either antige
Waggg%cj as vaccine candidate, while a decrease of CD4 T cell responses Was observed
when 1.5 yg H5N1 split vaccine was adjuvanted with the reduced dose AS03.
As previously observed, no difference in humoral and cellular immune responses were
observed between mice immunized with H5N1 split vaccine (at either antigen dose)
adjuvanted with a full dose AS03 or with AS03/2. Some enhancement in the immune
response was detected when 2x full dose AS03 was used in the vaccine formulation and
accordingly a decrease in the immune response was detected when AS03/5 was used in
the vaccine formulation.
Overall, the data reported here support the potency of this novel adjuvant system in this

vaccine formulation.

Example VIII - Preclinical evaluation of adjuvanted and non-adjuvanted influenza

vaccines in primed Large White pigs
60



10

15

20

25

30

adjuvanted with a full dose ASO3 or with AS03/2. Sone

enhancenent in the i mune response was detected when
wQ@z200pr167dlose ASO3 was used in the vacci ne forPal/BEP10091054491

and accordingly a decrease in the i mune response was

det ect ed when AS03/5 was used in the vaccine

formul ation. Overall, the data reported here support
VIt NExpRtifithtal Hfestidh §nd1@Mj@Et|@é1|J uvant systemin this
vacci ne formul ation. Exanple VII1 - Preclinical

eval uati on of adjuvanted and non-adjuvanted influenza

Exp/éiﬁ'r‘?érﬁ%|rifIUe|ﬁ)z"a|-;5fﬁ‘ﬁ’ed—§b§Q/vdéhﬂ)ér%rrﬁb@%/bffder td evaluate the increase in
Experi nent al emgn and ob ective Experiment in

hurpﬁqai [Péﬁgg&%rl?ywégo ,Ir‘g@c%gﬁf ghaapyarses dforgiaipd mgh this oil-in-water
adjg¥aHtuat e the increase in hunoral responses by ASOS
i nduced influenza vaccines fornulated with thi

Pigsiwerp nisd tre prdgjie ¢upvate m gesanange @k &poprn @Po%?m?'om(’de' close to

hurﬁéi@ URi€ sﬁhodp§eloh%ﬂ§€ RbidS§Sall snAdigittig! edi'é?cqlgh thlsO8®mal as
umans ow a _long |ist of biolog

al
phw%@llééhq q;{ggeség)[ RBN Wit va fgwwﬁgpnaéDouglas R., 1972). Moreover,
theRYSiela@6h 6fihfiverizh fihf@ét@ﬁ% .g&,% EERMBAIY Bbye . f ew
exceptions (Douglas R, Mor eover, the
mani festati on of infl uenza [ nfectl on in pigs is

vnppnmnebwnm R ﬂabléllw 1. Treat nrent/grourJ (Tabl e
ar e Wite fenl e pi gs

Gr(mqs,ﬁ;d‘l Oo"i’fjl@é‘;ﬂr@e WQtﬁ ffema{;aaplgﬁwe\,@@p@ed on day™0 Wlth trlvalent whole,

for%gfrﬂﬁbbtﬂratéaaﬁﬁlh&%aedlrdsn(ity%@ZﬁAVﬂoF lé%cﬁ 2s5ram§ |hW9rfa%%\IIy in a total
each stralg% i ntranasal y in a total volume of

volumﬁ»rqfﬁpﬂgﬂ riraing Straigp spasigiad of stsginahagolegaRLs ésgmlrueostrams (25

OhR PLEREI 5 T, 503,00 L KRl chPaidzoonee o
Bl%ﬁﬁb@m@dﬁa@/ Tivemly-eighietayy Jaery Inigsdasrs vaaciaated piitisa wiagle dose of
thev‘aﬂ%ﬁ'lé{rgrsctaﬁg' él\frel .Htrﬁnﬁé&gﬁa %\S/tg a(l)fvoﬁjgﬁ W n![rl\e PFg%rWérge%%umzed
withvefoemulationg i @Eﬂbmmg rsplioantigestsi alnse c(tumalanhlsplg aih) tor formulations
conqgiwnge%ﬁt g Qi%s(tor va%{e%n\yvltr?% Jjése a"?]iI Q)of 418630{5{““‘% o?nl%) The

cont I'ng AN gend"a J uvant ed” v a dose Tange
strafis ABe8 (dr uihle |rﬂm2nlmt|o]3$5hcluiﬂ'bda It &i N:Nemsélhlédmnleﬂfhé% H3N2

AHIRERIAR I nd, B G oo By el BhteeR g ore HAEFor NG Aew

Caledbhigl0®9( H:ISNQQA/PH\‘ném/ZBDZV% $trdhdNeandCai. Biatp BISHaRGd &y 7/97 strain
H3N2 A/ Pan /)2007/ 99 strains and 17.5ng
as @/%}?Jm 5?)-97 strain

Groups (10 pigs/group):

Table 17
Gr | Antigen / Formulation Other treatment
1 Trivalent split / Plain (non-adjuvanted) Heterologous priming DO
2 Trivalent split / AS03 Heterologous priming DO
3 Trivalent split / AS03 1/2 Heterologous priming DO
4 Trivalent split / AS03 1/5 Heterologous priming DO

VIII.1.2. Preparation of the vaccine formulations
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as in one human dose). G oups (10 pigs/group): Table
17 M11.1 .2. Preparation of the vaccine
WO o0ogt@mré onsTrival ent split /plain A Prem x oPCITRRIONI/054491
80, Triton X100 and Vitamn E Succinate (VES) is
prepared in order to reach a final concentration into
t he vaccine of 750ng/mM of Tween 80, 110ng/ m of

T,,{Fglbhpgb/}ﬂ%,ﬁnd 100rrg/rr1 of VES. The quantities used
m x take_into account _their content into

A P§ B Cﬁﬁ"eﬁﬂ &0 biiten Ixépp GRI itapifeE SHEFNatgd¥ES) 8 %?F@ﬁ%(? @oorder to

rea@Ktaem%%éﬂh%ﬂH&'ldh iACRE diaBénd 6&75@@@%@&%@8@% Bfig/ml of Triton
Far Injection + Saline Buffer fold

X1%Q>ﬁ6€n1t0939/@?ﬁ PREDHHE QP Eparee %theaer@mlx fgke into account their

Co@mmbqﬁé@traﬁ@remx 5 mn magnetic stirring at room
enperature, + 15rrg HA H 1IN 1strain, 10 m n nagnet

Th%fqrmmaﬁgn gt oo ﬂii?eﬂsa@rgp%red ﬁxﬁqﬂ?rwopglmcgqrp@gﬁhe following

(t&nﬂé nwaRgpst I'n cBiérl ¥ Salite BUffdrqQPOTdIE bBRicAtrite8 PBS PH 72MBrepared
B strain, m.n magnetic stirring at room

as f%&gﬁbir‘a?@f@'e'\fhé PEMRs 2D ALORSEE it ple@om empsratye. + 1519

HAROLN 1 skraln] @M\fnnrﬁln{a@ﬁetﬁﬁé?{lr 4thebrh t@rhg_é}@ﬁﬁélﬁ’% HA‘F@'I\Qrﬂtram 10
split [ AS03 A Prem x of vveen 80 riton Xl

mlf\ﬁn@aﬂ%tw SHTEIAL PR dePRAEBNS. & LB FAP ?ﬁﬁa'@rwemmt raagnetlc stirring

at fRAC tenberatlRl. TRETERRIAths Qe iMjéded RANMABEIHIAr Bllowing the end of
750ng/ mM of Tween 80, 110ng/m of Triton X100 and

thef RS #HONof VES. The quantities used in the prenix
take into account their content into the strains. The

formul ation of one 500m dose is prepared
Triggleab#RfitaAX9ds| y according the fol | owi ng sequence:

A P& of fVeeh r810€¢|titbﬁlx1®0 %ﬁb M8mBUE fsaiEcihdie (f/ESﬂls prepared in order to
concentrated PBS re&gr ed as

rea@Q@nfmaépQ;)cemtr@i,lcglnlmp thS VRPTIN bE%QHQ(’:m%‘?fUﬁ’\“?%gSoat”PBQfm' of Triton

X10@HRE M@OUG/M of VIESYOTH Aqirhnkitiesl uséd & the B@niRt TakeBigREhd®uUNt their
stirri ng at _roomtenperature, + 15ng HA H3N2 strain,

Coniﬁ‘trﬁ‘tﬁ thadfAAS ¢ stirring at room tenperature, + 17.5ny

Th&#drBultio@bfenslS001 Bo@%ﬂ&%b&reﬁteleernhpﬂﬁarﬂiouél?%%ordlng the following
tenperature, + 250m SB62 enul sion for the full dose

sequenee: YV atep ERY Inigehon &malieg BHfferdil0 fqid canosnisaied FRSpa §p4 prepared
as BUght ABS@nBIVEkOPrdnaik, 4 Rfin AHaBnERS&irMRPa: robm @hiperature, + 15ug

HA H1N1 strain, 10 min magnetic stirring at room temperature, + 15ug HA H3N2 strain,
10 min magnetic stirring at room temperature, + 17.5ug HA B strain, 15 min magnetic
stirring at room temperature, + 250ul SB62 emulsion for the full dose AS03 or 125ul SB62
emulsion for the 1/2 dose AS03 or 50ul SB62 emulsion for the 1/5 dose AS03, 15 min
magnetic stirring at room temperature. The formulations are injected within the hour

following the end of their preparation.

VII1.1.3. Read-outs (Table 18)

The humoral immune response to vaccination was measured before intranasal priming

(day 0), before immunization (day 28) and 14 days after immunization (10 pigs/group).

Serum samples were tested by the haemagglutination inhibition (HI) test.
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magnetic stirring at roomtenperature. The
formul ations are injected within the hour follow ng
wo b@ged7eof their preparation. VIII.1 .3. ReadPGUEB2009/054491
(Tabl e 18 The hunoral imune response to vaccination
was neasured before intranasal primng (day 0), before
Tablgdh8ni zat i on (day 28) and 14 days after inmmunization

Rl O et eRa P e D¢ H SoTRIE Ty o Aalveis method

Hymonal espemser [ + 4 Rh@280RA% usi ans | 9e1a 2 1ty al
immunity Results are presented in Figure 12. \Watever
the dilution of the adjuvant, AS03 adj uvanted

VIIL 3. Rl anddnkidsiersg/l at i ons i nduced a stronger Hi

response to all strains than the plain trival ent

formulation in this nodel of honol ogous prim ng,

V||piqhq>¢+ggra$mur§&| cal significance was not al ways
reache three strains., An adjuvant dose effect
Regidis é[?sé’f@ﬁ@ﬁt% im Figurgnt2. d%ﬁ@*’éhd@% diluien «ifrBpnadigvant, ASO3

adjﬁ\‘}e(rﬁéd“trlvgﬁﬁt E&ﬁ$orh{niﬂilﬂﬁ§Wu@e@tars'»iﬂo%ersl’-lprbsﬁ%se to all strains than
B/ Shang é}t he trivalent spli't vacclne

thea@?'ﬂvtﬂml@%t W’T‘Wa ¥ iy fhisiBwdelop! hespdogeis BirgART pigh statistical

sighifitdrREeads hHOMWERE r&BbS fYAAFtHISe sirBin§ ORA T@RiaktOdose effect was
trival ent spl it vaccine adjuvanted with a full dose of
obsess! with plighty ditgrensse fiom %FSO@ tg é‘i@'@dFQFd%%tETF’BWePHC strains such
as BVéHa%%d(f)er Ayl thé W\%%@%FIWV%C@@@MJ@V&M@@ Wltﬁ%eﬂ[!ll Wokd of R803 was
| ai n"vacci ne. anmpl e | mmunogeni ci tv of
S'%I'W%“F’h?'ﬁe@l'_‘)t dFm giBRs Plal YaeFPedMiaontragioty diivalent split vaccine
adjdvérft@d &k adkull ubs@BﬁAsb% a fedeP@HbSEBE ALHIiIEIAS IeRSase HI titres
(detoxified pneunol ysin) and PhtD (pol yhistidine
forpp Ffﬁﬁe pr3peAPPYE)thesa:Sqen oI tAe PlafYACSNPept ococcus
pneunoni ae whereas PD is proteins D from Haenophil us
i nfluenzae. C57bl m ce were inmunized intramuscul arly
ExqMmplgéXtimes (Day 0, 14 and 28) with 1/10 of a human
dose of two |yophilized clinical |ots of dPly-PhtD PD
( DSPEAOO5S5A and 006A) adjuvanted in ASO3A (250 ng SB62)
ImihGnogersicity aofl dPly-PAtD-Piuiahtigens chdiovasted| atithofASIB| at different
dilliiidde. PD i n ASO3A was used as reference vacci ne (G oup
. The clinical |ot DSPEA005

IX.1 Experiment Lims 20080257

dPly (detoxified pneumolysin) and PhtD (polyhistidine triad protein D) are proteins from
Streptococcus pneumoniae whereas PD is proteins D from Haemophilus influenzae.
C57bl mice were immunized intramuscularly three times (Day 0, 14 and 28) with 1/10 of a
human dose of two lyophilized clinical lots of dPly-PhtD-PD (DSPEAOO5A and 006A)
adjuvanted in ASO3A (250 ug SB62) (Groups 1 and 2). A liquid pre-clinical lot of dPly-
PhtD-PD in ASO3A was used as reference vaccine (Group 3). The clinical lot DSPEA005
reconstituted with AS03B (125 ug SB62) and AS03C (62.5 ug SB62) was also evaluated
(Groups 4 and 5). Finally, the two lyophilized clinical lots reconstituted with saline were
injected as comparators in order to measure the effect of the adjuvant on the immune
response induced against the dPly, PhtD and PD antigens (Groups 6 and 7).

Mice were bled on day 42 and the antibody response directed against each antigen was
measured by ELISA. Data are presented in Figure 13 as GMC in pg/ml.
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reconstituted with ASO3B (125 ng SB62) and AS03C (62.5
ng SB62) was al so evaluated (G oups 4 and 5). Finally,
w0 b@ot12ms7¢ yophi | i zed clinical |ots reconstitutRC/BP1009/054491
saline were injected as conparators in order to
nmeasure the effect of the adjuvant on the immune
The espsistsrcy ofdihecsloadflyRHtD-PReclaitlay Jotad demtbridDated (DSPEA00SA

andarmbeg)erwo (b &BIRsF the ayshhilisatidd &8s WRb@RnbiGREuPN &Ry 24% Group 3).

Slgﬂﬁ’lgarlité/ h@\;ﬁgrl %ﬂﬂ%({yegﬁb ‘EEF@{ ea‘ﬁt gr?tg%ggl \”érte %%ﬁ{fbd by the ASO03

fO”IEP'@U s (5 %’”}P@¥ ofﬂ@’%@@?ﬂ'%ﬂ%@ad&fvaf‘h@rf’w 6and 7).
Exetpt §or P Dthl@%pﬁﬁuf@rmulatwns(&vm 2envpignifieard difeBSREAGESRserved
in th8dnfifatiterdondutbaciyainbt édva dnyigehby itraforilanes cafi@ivng different

corlcEhe? R)nlof%ﬂgvgnt\(éréa'pewpﬁa?np 52 gni ficantly higher

ant | ody titers ‘agal nst nti gens were induced by
the ASO3 formulations (Groups 1 to 5) conpared to
fornul ati ons w thout adjuvant (G oups 6 and 7). Except
1X.2 dexppriment tims ZQQWS%ZQ(;&DMG. on (Group 5), no
significant difference was observed in the anti body

C5’7H>Itn%§vv'erdMﬁ€L%|?&ﬁhfﬂ§rﬁu%¢d?l ahrek GRS ]Da? be14 Qﬁ(ﬁ@ ||trpﬂ/10 of a

e s e e
Cor@?%?t'%ﬁc@ 5V\7é5rb5 i PRTBP Qe%f‘q ROToEnREs &gl a@\”ldyrelcﬁi‘%@“?‘i’ r‘r%§a“”e or
adj(zenyedin ASD3AN@52 8y SH6RNh AB0BB (025 ag BEGaHamtbs803F (e ug SB62).

Ml&%&m%@oﬁﬁaifMQF&%U'thé%ﬁtlb‘d 'Tb nsé ArsctedI Evﬁ@p&ﬁf)n #Htigen was
megélﬁrégi)z%ﬁ_@&@a@ggreggrlagé}ﬁ (% it ]12 as@\/lé(?n g nﬁj avant ed

and ‘recons Pn SalThe o

in ASO3A (250 my SB62), AS03B (125 ng SB62) and AS03C
A {i@Ti@nincBB6R)af the eotivestyetitbtsedirastediagainst ainehtighes was shown in
forDati®® dyntaiRFRONSES (Broeed @do &Yabmphredas Fommilat@@e coBSining saline

on@%ﬁi&ﬁ?%%f 15"[\!%’%6%?3&%%?@6@@ o4 ﬁgse% \Wa{b (%041 &2 immune

respptes&@regﬁa.de%qawt @(g] ltgeg Olaﬁg#l gﬂém%cg ogﬁﬁ,a{]wvlﬁmggllutlon was
obgegyatuPratieoantivodit espPrR NSTEA @mﬁé@lPiw ansl BhtDe bap BPedi significant
diffe@nte wais| abiseyps beordcnl ASIRA aad IOnst thalantiged corpenititidnoof 3 and 6

12) No cl ear inpact of the antigen dose was observed

on the i mmune response directed agai nst each anti gen.

No significant inpact of the adjuvant dilution was

observed on the anti body response directed agai nst

dPly and PhtD. For PD a significant difference was

observed between ASO3A and C at the antigen

concentration of 3 and 6 ng. CLAIMS: 1. An inmmunogenic

conposi tion conprising an unconj ugated Streptococcus
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pneunoni ae protein and an adjuvant conposition
conprising an oil in water enul sion, wherein said oi

WO poowamre emul si on conprises 0.5 - 10 ng net abpCT/BRIINF054491

oil, 0.5 - 11 ng tocol and 0.1 - 4 ng enul sifying
agent, per human dose. 2. An inmunogeni c conposition

CLAIM®T i si ng an unconj ugated Streptococcus pneunoni ae

protein and an adjuvant conposition consisting of an
oiI in water enulsion wherein said oil in mater

lS' myo(g% nlc ggragcis?tlon ?&m %rﬁegtsﬁgrg) i %raggﬁq ngGETOCOCCUS

hwrmmnﬁlmm pBatelAnadenamnagJemaru cm‘rpmhdnl «xnmpm;rpglan rof in water
ar‘rr11gabollsable

an nj ted t ccu I ot.ej
S R0L LB T B R S50E S B07 PRRIGR, @501 Aot
enail, 915(}H1 tmgriocd |ang 0dine 4 omg emnlelfylmg ad¢at, per human dose.

i mmunostinul ants, wherein said oil in water enul sion

conprises 0.5 - 10 ng netabolisable oil, 0.5 - 11 ng

. to%rml wamdn@ge‘nlc domposdtianl scdryprisingagemt unp@rjugalathn Streptococcus

O Rfurtonide B (eC BRRRRERE BofBRRIAY oBidMg of gn gff in water

aderuulamh wberpmssatnd oih |rcwatar|emu1|sgoranomp|hsesr0 datr mg metabolisable

0. 81530 1, 8T B Bl Pt B oS B G °°

O 1- 4 rrg erruIS|fy| ng agent per human dose 5 An
cI a| s

. | MK NG égen?qnpggméasﬁtlon rgm t rrpr ngorgugtatel% Streptococcus

wher ein e el ¢
2- ﬂszunﬁmﬁa,e @Fcﬁeln SarVd aor aByu@antgchep@siticﬁm— 8ompri€ing can oil in water

9%@%@% C ﬁ(r)ﬁrh& @ﬁﬁ uno%? ﬁg@s‘l_v@%rein said oil in

wheater ernUIlsmn@:lornmrlaeS/\&BerlOengjheﬁajumllsahimml @eﬁs 01 Badltotol and 0.1 —
1- 5-6 (e.g. 10-1 1, 5-6,
%m% qggu gqur)a E’é%’ﬁa’?g%r "hurman dose. 7. An

|nnunogen|c conp05|t|on according to clains 1-6

_ vvhé \%ICCI thceo f% cﬁltfg n &r& rggmél s'@cgaffjgg@ﬁi_ %ﬁ&g&%cgs [pneumoniae

4-oteiy) aEdTHhSEdﬁl;ManUC@’gmﬂltlonpmmﬁﬂsh@mrdoH;m ®ateAremulsion, wherein
| nggild’]%ﬂ%’”vﬁ\tecr &R&?.oh C%ﬂ1 % F) %%e%%ﬁlgg‘ejg oil 0 5-11 mg

wherei'n Tt he and
petocti ame ). dedeng QmuMylnnggmgmlmmome3| tion
according to clainms 1-8 wherein the amount of

An immunogenic composition according to claims 1-4 wherein the oil in water

emulsion comprises 1-10, 2-10, 3-9, 4-8. 5-7, or 5-6 mg (e.g. 2-3, 5-6, or 9-10mg)

metabolisable oil, per human dose.

An immunogenic composition according to claims 1-5 wherein the oil in water
emulsion comprises 0.5-11, 1-11, 2-10, 3-9, 4-8, 5-7, 5-6 (e.g. 10-11, 5-6, 2.5-3.5 or

1-3 mg) tocol, per human dose.
An immunogenic composition according to claims 1-6 wherein the oil in water

emulsion comprises 0.1-5, 0.2-5, 0.3-4, 0.4-3 or 2-3 mg (e.g. 0.4-1.2, 2-3 or 4-5 mq)

emulsifying agent, per human dose.
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met abol i sable oil is 2.14 ng, per human dose. 10. An
i munogeni ¢ conposition according to clains 1-9
wab@parie7é he anmount of tocol is 5.94 ng, per hRGEEAP2009/054491
dose. 11. An inmunogenic conposition according to
claims 1-10 wherein the anount of taqcol is 2.38
8. pefn HUFRMACERRE . COMPOSliaN | 3Reartife AP 1B Y] phgepin the amount of
aCrﬁ@raabmbreQ)nQé 8i388md, f%r huwbebesd) the amount of
enul sifying agent is 425 ng, per human dose. 13. An
I mmunogeni ¢ conposition according to clainms 1-12

9. Wh&R QinfdnB er\ﬂm Rftiof dcdrding R ARt 1185 WheRin MBe amount of
per human dose . An i rmunogeni ¢ conposition

ac@%?@ﬁﬁ@bpdmd$gﬂﬁﬁnqFE%“HW@F P$E-t he net abol i sabl e o
i s squal ene. 15. An imunogeni ¢ conposition as clained
in any of clains 1-14 wherein the tocol

I S
10.5) Ayh SO HRRSSRIS SIMPOREON ARCATHRG D G T-8ovissan thesamaynt of tocol is

cl sbapf, pbr AMYarPdosel @i s 1-15 wherein the enul sifying
agent is pol yoxyethyl ene sorbitan nonool eate. 17. An

i munogeni ¢ conposition as clained in claim16 wherein

11.t h&n PEMYRIYERIVIERBItISATRESAMg B RRAhE AL WiersRl 86 bRfbunt of tocol
fromthe group conprising: Polysorbate(r) 80 or

Tmé@ﬁ¥¥T98§”hEQa”ﬁHS?nnunogenlc conposi tion according
to any of the preceding clainms wherein the vaccine
nposition volune is between 0.4 and 1.5 ni

19. An
12 mﬁraawpae%rﬁﬁwow% aseerding: iy ol 'al whgraih dpej gmount of

S adrflul6ii®y ¥Ent ¥E2.425 MgDpdHhudfin dddel Munogeni ¢
conposition according to claim 18 wherein said dose

volunme is 0.7 m. 2 1. An i nmunogeni ¢ composition

13. aCRrQﬁﬁ*hﬂﬂo@@m@|<3@HE90§,|80N\‘”5%66ﬂdfth&i Q1afRS & - VD iHEReih Sthd - dnount of
The i nmunogeni ¢ 005503|t|on of any one of

cl%{T‘W%'fyingzﬁg%@r%ﬁ) MIn e &t ed Streptococcus
pneunoni ae protein is selected fromthe group

consj sting of of PhtA,
.. An immunogenic composition according to claims 1-13 wherein the metabolisable oil

is squalene.

15.  An immunogenic composition as claimed in any of claims 1-14 wherein the tocol is

alpha-tocopherol.

16. An immunogenic composition as claimed in any of claims 1-15 wherein the

emulsifying agent is polyoxyethylene sorbitan monooleate.

17. An immunogenic composition as claimed in claim 16 wherein the polyoxyethylene
sorbitan monooleate is selected from the group comprising: Polysorbate® 80 or
Tween® 80.

18. An immunogenic composition according to any of the preceding claims wherein the

vaccine composition volume is between 0.4 and 1.5 mi

19. An immunogenic composition according to claim 18 wherein said dose volume is 0.5

ml.
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Pht D, PhtB, PhtE, pneunolysis LytB, LytC, LytA, Spl25,
SP101 , Spl128, Spl30, Spl33 or proteins disclosed in

WQIBB6AYH03, i ncluding S. pneunoni ae proteins PCT/EP2009/054491

20.

22.

23.

24.

25.

26.

27.

28.

represented or encoded by SEQ I D NGs: 5225, 5200,
3166, 4360, 5137, 4263, 3166, 5226, 3716, 4360, 5243,
3964, 5179, 3850, 4263, 5137, 5226, 5325, 3850, 5179

or AP RéraudgehieRAHesition @bcdrémy fobiaeh ¢@wh¥ritssd deseolume is 0.7
equi val ent” thereof. 23. The I nmunogeni ¢ conposition of

cl@l-m 22 conprising 2 or nore unconjugated proteins.

24. The imunogeni ¢ conposition of claim23 conprising

unconj ugat ed pneunococcal PhtD and unconj ugat ed
H%WJWE%‘?%I”'CW%F'% ARCOrgIgg tClig F\%lﬂ’h8'f6'rt ?%%PP??gVQWme is 1.0

pr@yentlng pneunococcal di sease conpri sing

adm nistering to a patient suffering fromor

suscepti bl e to pneunoccal infection or disease an

| MTANRGRIN JGe R MBRAPOLIEN oREFPERE BOclhithsaP1 QM red trfél @ddRjugated
1-24. 26. I mmunQgeni ¢ conpositjon according to a

ny
onelrRAOGACEHITRNEUMARIaEAPTEISIN (§selacked M Shegipyp §8E‘$'%t'”9 of of Phta,

thF@Hit@P)PhﬂJ Ii"rhErQﬁé/urﬁélymeLW@CDﬁGa|LyﬂAnf%Q%OSP@(M Sp128, Sp130,
di sease. C conmpositio

aceRti Ay W‘bte'ﬁﬁyd'é‘f'oﬁdaiwstEW@Af 'Pﬂ“@'ﬂ% 'ﬁ‘aﬁﬂ?‘é@?’lﬁ% proteins

ofre@re@@ﬁlﬂeaac;r%ﬁcofj@d bysgemopm@@hysb@stszoot |35<16@D¥36U 5137, 4263,
unococcal i nfect

of SPaBS ABOR S Bohd AEANEIAG. S G3DEs ST GELHCRI2S, 3850,
C o3l ¥ 8329 BEUSE6IBTOS, briTRMiRSIogEdIahEtional equivalent thereof.

The immunogenic composition of claim 22 comprising 2 or more unconjugated

proteins.

The immunogenic composition of claim 23 comprising unconjugated pneumococcal

PhtD and unconjugated pneumococcal pneumolysin.

A method of treating or preventing pneumococcal disease comprising administering
to a patient suffering from or susceptible to pneumoccal infection or disease an

immunogenic composition according to any one of claims 1-24.

An immunogenic composition according to any one of claims 1 to 24 for use in the

prophylactic therapy or therapy of pneumococcal infection or disease.
Use of an immunogenic composition according to any of claims 1 to 24 in the
manufacture of a medicament for use in prophylactic therapy or therapy of

pneumococcal infection or disease.

Use of claim 27 wherein the adjuvant composition further comprises one or more

immunostimulants.
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