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present invention relates to inproved vacci ne conpositions, nethods for
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I nfect associated with the O-specific polysaccharide component (O-antigen). Both LPS and lipid

30 A have long been known for their strong adjuvant effects, but the high toxicity of these
molecules has precluded their use in vaccine formulations. Significant effort has therefore
been made fowards reducing the toxicity of LPS or lipid A while maintaining their

adjuvanticity,
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sol utions of noderate strength (e.g. 0.1 MHC) for a period of
approximately 30 m nutes. This process results in dephosphorylation at the
1 position, and decarbohydration at the 6' position, yielding MPL.
3-0-deacyl at ed rmnophosphoryl lipid A (3D-MPL), which nay be obtained by
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The severity of the dlsease is primarily determ ned by the age of the host,
his 18j mmune status and the site of infection. Elderly people, 65 years old
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di seases are also nost likely to experience such conplications. Young
infants also may 15 suffer severe di sease. These groups in particular
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For exanple, in 1957 (Asian Flu pandemc), viruses of the H2N2 subtype
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properties may be achieved with conbi nati ons of |ipopol ysaccharide and
qui |l aj a saponin as immnostinulants ip an adjuvant conposition even when
the i nmunostinul ants are present at |ow anpbunts in a human dose. 35
STATEMENT OF THE I NVENTION In first aspect of the present invention, there
is provided an i nmunogeni ¢ conposition conprising an antigen or antigenic
preparation thereof, in conmbination wth an adjuvant 5 conposition
conprising an immunol ogically active saponin fraction derived fromthe bark
of Quillaja Saponaria Mlina presented in the formof a |iposone and a
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In a second aspect of the present invention, there is provided an

i munogeni ¢ 10 conposition conprising an influenza virus or antigenic
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i nfluenza follow ng revaccination, as assessed by the nunber of human

subj e et.i ng..t he |anu correl i it is
ano!t hgo sp i'FY *‘%’hﬁ‘é&r tﬁ? t% ﬁg}t l?%eh(gf agggﬁcgg% ?%)t%'t ?ﬁfs 6% erV é(ﬁ@élﬁ)@:é{ge nt
i nvent i on antigénicprpatsion haseafo anfhdiuc@dﬁalahi gereprisigcan I'mWéﬂ%‘P%}CE}“ésaﬁB‘f?se

follow ng & smﬁ b Stfon \RAGAAI B8 1efk & dwma%%hémmonna%s@n@wh% féror al

15 t te
Compout L1 G, & THRSSHDY LAk PoPRRHFG L By D BHASCER iy 8 i ORI

i nventi on doaesis@VRF ik pasleattinag Raricella Zoster vikos infgetiovardl/drrisaasegeni city: they
wil | a%%ow to restore weak immune response in 20the el derly peope (over 50
years age, typically over 65 years of age) to levels seen in young

peopl e (anhiabotiyr axnektdrerdispedvided dapianesd §) an Z2ntigen dr ARYISPIEPRPEEESO pr ot ect i on

Profil e I GERaRHLS LASRLPERILARAGALAR 8ol istdrd Staad) | nil uenza

strains; al so allow a reduced antigen §%9 t%e used
for a si m:{ngrunpggm@osmon for inducing, in a human, at least one, ratleas 0, o !Io

the following: (i) an improved CD4 T-cell immune response agalnst said anfigen or
30  antigenic preparation thereof, (i} an improved humoral immune response against said
antigen or antigenic preparation thereof, (i) an improved B-memory cell response against

said antigen or antigenic preparation thereof.

In particular said antigen is an influenza virus, HPV, Cytomegalovirus (CMV), Varicelia
35 zoster virus (VZV), Streptococcus pneumoniae or malaria antigen or antigenic preparation
thereof, and said human is an immuno-compromised individual or population, such as a
g



25t hus ensuring an increased capacity in case of energency (pandem cs for
exanpl e). In another aspect of the invention, the inventors have di scovered
that the adjuvant conposition as defined herein denonstrates i munogenicity
results for both antibody 30 production and post-vaccination frequency of

i nfluenza-specific CO4 which are equivalent to, or sonetines greater than,
those generated wi th non-adjuvanted vaccine. This effect is in particular
of val ue Pighfipea®itaat siderGguk atandrfastn(® acspscibecnbedraeddneiTrraridesdj uvant as

herei n detiengd ofaimigah agarﬁgér@d\@épﬁm ﬂﬁn‘recbf@ﬁu aﬂaa;umlt adhdrein 'd@f‘r@sddl tion,
reactogen

t t h th
Fece vad it YebdR i G RHes s SHF DI R SRPGHEE ol PO
concent r atiroan elderfyaadeltl dgeintiike patoegen who whichehe extigeh & the jrunmammpendc vacci ne

wherei g t Bﬁnbgﬁl ARSdelie. ?g&éﬁda%%cﬁntaé% an GROGSANVEL 'hglrﬁan p%}{hﬁ%‘% findings

can be appli ot her anti1 gens, anti gens.
Saponi nadff'fvaRemssARd B d{AIolRtZoEIibS $fr6@wce¢cuweetrw Pepmedvpri ses a

saponi N aghMviRNhntReR SEAGENd ot shitdenicrépardtion tHergpsonme. A particul arly
suitabl e saponin for use in the present inventionis Qil Aandits

derivatives. 10 Quit Ais a saponin preparation isolated fromthe South
Aneri can fThage L'Qisd prayidedSapethad bhvabtihativa camprisvasddivarg of abestigered by

Dal s rd, AYC nt e
Ve r ooty sgfiiiene obilpdstes h aRBAG b (ftkHAAM Sor 10U Efneddlnrtl, afizhas
adj uvant é@f’efewrw wagmpﬁqcé@pmqumﬁi@awom ParASIWavfeaﬂB@wP ngmratmd by HPLC

whi ch ret me%oﬁgmd%ﬂélﬁuﬁﬁié%éré{néﬁowm%e& Rear iONlighd ¥r FpSRGsAhAdeM th Quil A
(EP 0 362 ZZ%% for exanple 15 Q57 and Q821 (al so known as QA7 and QA21).

05 21 is X ural saponin derived fromthe bark of Quillaja saponaria
Mol i na, whi ch i nduces CD8+ cytotoxic T cells (CTLs), Thl cells and a

pr edogk na fer 0 he

cont eg]ls m th %%r?%sen Ola?'ﬂé\f‘tén@ WB%%aC(gﬁ??sg{)ﬁegf%?%?%?&t ﬂb&mlrgegrtén

i nvent i onimarpieds@pb i W"a‘d]mmn’@smnﬁ%|a§aiﬂﬁesﬁldmn¥ﬁ9@e¢f @nt@@iﬂ@@éﬁp@r&t@ﬁnl s a
derivati veyedof %ﬁ@@ﬂ@s{m@nm ﬂjﬂi@er%lbelb[e%f lrmu@ﬁqgremlﬂé r@ﬂqdrmmm@@bmgé y active
fraction of Quil A such asegs 17 or sui t abl one

enbodi menf’ FhENRESHFHFEIMEMERSCS FeIPRESS CBWp%rSHtt% %‘* P @'”?%Wﬁ'h&ed{j\‘ cal ly
acti ve sapdovamtddr agtigeanoi mntigenkt anhp@itoy. Spediidaty maudPnO@meffa:bli yimtriuae

conposhiti f j tain I form
fhat 25 t %8 Of%E Pien S POy P AR Baits oD P DS Al ShepEdy ' 5500
pure, or &gid| aloByBYNgr eespenseainsgeasi fhecméms@alcrfemcroagssqctwg fprevalded in
its | ess [RAGIOE8MnGe.cONMPOSition where it is quenched with an exogenous
sterol, such as chol esterol for exanple. Several particular 30 fornms of
| ess reactogeni c conpositions wherein 621 is quenched with an exogenous

chol est er ¢l g &x¢inst embsdidetperd is (prc&/rdeadi methdbd ot hee sapeninabdvetdefimdd, is i n t he

form % a ot&ﬂ&? g&au%&%ﬁ n!i’fgét%[\ebr (d\égaé? ‘?(%Z% %P/ Eﬁ%ﬁg)dfeﬁ vgfi?ich tjsrﬁr t.fé”aﬁt gfnéﬂgd' ment

t he Ilpos aln A nedt
phosphat i é?’fh@@ﬁﬁll frome whwhﬁbmamt@es ri tf@bﬂﬂmun@ﬂe@w@mmoﬁmmlsateﬁv%m geigRsr at ur e,

for exampkgpeggxa %e@%ﬁ%@&édﬂ('rﬁ&%d Wus@h@h@r‘éﬂab&%@@ﬁ@@%ﬂpﬂé‘tle@tf&ﬂ' ine
(DOPC) or dil aur%/%!Hrﬁ)ﬁ at i I ne. ﬁoso nes may al so cont ain a

char ged | PRRIEFHIN %%%%gghﬂsﬁg b§taé15‘|th°igF'§/W8F PH@P”%eﬁ%r?@“@zﬁi iftPucture
fﬁr ||pos@ag@qtcmmpmgemfn iB@IrMﬁu’ﬂ}o@dnd:t@?;ﬁlﬁitlghﬁhb%ﬁ&f;@@ﬁﬁﬁlmm ta@raunt ofI
charg 1.S ita 1-20% w w, prefera % stero
o poalonst Puis 3h8 Bt A AR h SBRELES IR tndd G dlPP B el s

i ncl ude f 3rephtabion thecﬂt)f insthe grmstaemcﬂ of @y igosnegaliic camnppsiian é@rff@\ra@cm@md

chol est er g huh@n@'}?e\mﬁfsﬁf' Gwc%te@ntaﬁg'amenﬁmua&a@m@%wﬁa@mo@%%ﬁé;ﬁg QR

conprlses chol esterol as sterol se sterol's are known in the art,
for exanpPBIGERON@attisHial an Bliange PHERY oF AnigraicEsraration desteot 1 CAMEIRAION page

341, as awiAbbaallant a€Buenidegermeer ol found in animal fat.
35
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10 Adj uvant conpositions of the invention conprising Q521 and a sterol,

chol esterol in particular, show a decreased reactogenicity when conpared to
conpositions in which the sterol is absent, while the adjuvant effect is
mai nt ai ned. Reactogenicity studies nay be assessed according to the nethods
di scl osed in WO 96/33739. The sterol according to 15the invention is taken
to mean an exogenous sterol, i.e. a sterol which is not endogenous to the
or gani sm T BrAPGREC BMPeIMent f@eﬁﬁ*@%?%%ﬁpbwel gvacgiatierpiigy |agd'¥ﬁ't§‘&36 to the
anti gen peepan ahi zQﬂ.:v@iit USRI epédifc @:hbddhﬁermuﬁsnhmeﬁogfeaircméh@bs|m for

Typi cal | yrevtap stergl. my bet.addeﬁ. ﬁu&i subse 1512_ | ati Q of the
anti gen prepalﬂba[ ?%ﬁ Q\na’f]'ﬁ PrEEHh A *83° \FSH‘E“°”O<}I8 ?‘78 CPRGES ¥ n?ﬂ e, the
saponi n i Antiges $romntiggtiencdramsitibn hiseh dors bepreliousSwyatarsityn. 28padiealiyx digenous
sterol gis L 33739.
Wher e ?helﬁﬁ%gﬁég%gﬁlgﬁﬂé}pg% géanlmg gé_{rﬁ%%%%r @?;&%&%f Zdi é@@g%@r ol will
typi cal | yPiseaiagion W@feefw@ﬁh gheras qyonergCl4 T-celvemijopes with His1iflupatanden on: 10 t o
1:1 (W W) viranghtigeed @egbtonihdredfOsdd fbr ki vao&hbﬁcﬁ‘b' y excess sterol is
present, the ratio of QS2l:sterol being at least 1:2 (ww). 25In one

enbodi nent, the ratio of QS21:sterol is 1:5 (vv/w) The sterol is Suitably
chol ester b1 oneOabpgrct, Ube freNacsingdioni is) snagle ein Ceetbjecie Owlia bamet beenpyaaninsteddase ul us

hi ppoggst %V;%ﬁéea@fr? Q§§ it thriS UL ﬂ’g% rgigb%fnggcﬂﬁﬁ maﬂé ﬁW@éﬁ% rn&\c(jf?s REpn

descri bed ture 1ncl een cribed in
t he Mer ckifedtivageinatian, éuefE@ﬁb/r%ﬂogfﬁmnt%aféernmwmf@e@blyﬁawnmo &tring in

the seed ai&)nmwb%ft@pms%n&hasém&t &é@&achﬁétwn%%@éb% slbiBRe GRS HRNE Beeh t S
isolation is. d%ﬁ h‘ rﬁé pronatorap’ﬁ% n rlflcatlon Fi edl er,

Ar znei i t YEFRSH SR 84°0mPps ?”.L@%@?%‘”ga '%S'?‘ V’réfB?c‘P{a?ﬂj'@e’?] SR pring et
al ., US 3i{h288f 188kin &rlasdticonstrah |3$s$omdm\/eutrbeqmnmm:cfauenleaarmf fedsdiMn t 0 be

bi ol o %ggabg&%t%qﬂ%% %J&%apow\%f)%dfeﬁ%&, rediCnem 35Pharm Bul | (Tokyo) 1996

Aug; 4 rom Gypsophilla struthium (R Vochten et
al ., 1968, J. PharmBelg., 42, 213-226) has al so been described in relation

Eﬁ I fSCOL\/I ﬂ}@iﬂrﬁ{iiﬂ R2Pedt@F th@wmhﬁnveﬁndﬁeheaé@.%éw@fd th)@sd b H @HuchAWR0S | gln i's
e fac a e 1. mmunol g ive oni n, S era

Qs21, can®h@(PERE RiePe R%fﬁ’? 4‘5%/@ hﬁh'“ﬂ%‘l rsér\?i” 'f]st}!;/n ”%‘é‘%?c*(”?ﬁ)ﬁgﬂ? usef ul ,
sui t abl y atmipegenic 30pgositfanr ae kanipl :fibed \fmemotazctmndag’ﬁﬁ)pg infiperza Hofeetionslose  of

the i NEYRAkL Gy §OIRLS Infhidx strain. TN 1 nvention therefore provides a hunman
dose of an |nnu%ogen|c conp05|?|on 10conpri sing i munol ogically active

saponin, preferably 0521, at a level of 30pg or less, for exanple between 1

and 30pg Thd MventRn BAELEBNS & MhddBUREGRIELS c&am@ ééh@é?y bhaini@rZge whi ch
is suitable for e of nogeni c

conposi ti ES'HJSCD(SﬁBﬂ‘qulQ?r%ﬁ'oﬁfheéeog3“‘51%'?/%43“"6‘“ %qr%ﬁ’”lﬂ ?fg‘e for exanpl e
bet ween 20 -30 pg, suitably between 21 - 29 pg or betmeen 22 and 28 pg or

bot e 2 ifhe hefihs Hor R WBRIAS 8. 20 Rl 45 k8 oGRS,

enbodi nmen Seés 0521 at
a level ohumgmundvidel pef pepulaticr sesharmsl élgbetta%feadutl‘ﬁ ardelderlyp georaisina bl y

bet ween 6a@ﬁﬂasﬂeﬁn§g‘n .mfen%mhﬁodéﬁk%%oz.uaneo&&l% an ;rm@érvﬁanrug @nd 12 pg
or between urther e hunman dose

0
of the |nﬁTﬂ$8§'8erd’a@8Pr‘gg§’fel"f @r?og‘g#'i‘ﬁ?c?%‘@gh Pesuvapt as he f@f” ar ound 5 pg,

for exanple between 1 and 9 pg, or between 2 and 8 pg or suitably between 3
and 7 a9 st‘ﬁ a%'aﬁlxe? e&%bdl%@nt tl%glhve?h%n provides a method for revaccinating humans
previously vaccinated with an influenza immunogenic composition comprising an
influenza antigen or antigenic preparation thereof from at least one influenza virus strains
in combination with an adjuvant as herein defined, said method comprising administering
to said human an immunogenic composition comprising an Influenza virus or antigenic
35 preparation thereof, either adjuvanted or un-adjuvanied.
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A suitable amount of 0S21 is for exanple any of 1, 2, 3, 4, 5, 6, 7, 8, 9,
10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28,
29, 30, pg (Wv) per human dose of the inmunogenic conposition. 30By the
term "human dose"” is neant a dose which is in a volune suitable for hunman
use. Generally this is between 0.3 and 1.5 m. In one enbodi nent, a human
dose IS OQg a. further enbodi nent, a human dose is hjgher than 0.5
, for e ?rp‘f‘iéertﬁo% a"“(? Felalgs glo g efipd 1foRythe | ieRerstiont Alene CREHE, a
human dos eocinpoditeh weeprisdnghtorabvtingl a Sapdnin Idj@vanniviaing foamn df & lipbsonaciigit drsed i n

t hat each ' ess, r @de 5 between 1 and
30pg, 5@%% vﬂﬁ%&laﬁ@ nftji %?Fa?%@gﬁ%mdgra?@."ﬁes a?ﬁ ad] u@ﬂggt conposition
conpri SI ng 30pg or |ess, for exanple between 1 and 30pg, of QS21. Typically

such ap adjmstady be&@%ﬁ@%dﬂrérﬁﬁ%@é‘ bl th@epréé,bnamb%ﬂ Q@sc%séweaafbhﬁerwmtﬁém Wher e
t he ad]UV%@tJS onbined with a l'iquid formof an

antigenic BW'BSQP?IEWBS%‘W@O'&BEfh?/afﬁferféaﬁﬁﬁgﬁi”ﬁ‘?%fﬁt%ﬁl"qf be in a human 5 dose
sui tabl e vol unme which is approximately half of the intended final volune of
t he human dose, for exanple a 360 pl volune for an intended human dose of
0.7ml, or r an intended human dose of 0.5 ml. The

adj uvant g%ﬁéggpﬂ)grﬁ% @E‘gﬁ ed when conbined with the antigen conposition
to provi d&igkEe!  Firgemmaia reparssatabion AHRL Rieraratios: i nal vol une of such dose
will ab ceuies u&utyndﬂ@p@mgw aglihst D&riouBirgths ¥OhMmRzOfollblARY irkAurmgitiby ant

composi t1 ShiorP i S PE Rre B o HERE AT e S LA OV E e B
reconst i t befereaahd @fieni hetsmibgau ipgreing clpitpio si/Blookholrh4/80], sfterbodimiztion t he
human dos e fy MVPC}QQEW‘?Q% tﬁkﬁ*}@ﬂ!ﬂéﬁ%@&mé&%ﬁh& 'B?é’hghg dﬁgﬁfﬁ?"aﬁﬁt ely

equal to the final volune
conposi t i 8feTinetesplencys corliengs WISAR AdWMeraingBRg§0he | yoph| | i sed antigen 15

conpogst i G@ureTtheFéﬂrét%ludﬁ&ﬂﬁﬂtntdﬁﬁ&@an%@aleb{eshﬂfey\@;%ﬂe@sﬁDa@m1 5m. In a
particul ar errbgdl u t he

1.t
e e S EIoR T RS Sy o Bt iaRe B dafhrod Bcke SUEIS 8f I3 oy or
bel ow 30 Mpwmgr irgRanigstien beft wien JitharcpS@0peptal prmPatmé: Hisreaygiitsdion
Fur e or i LS CRIACICEBNS1 24) 3N RIPA L LA PEabASIABYES | on

will conprise pg, for exanpl e between 1 and
20 30pg, PBN22AYyemingB/2805 endalptieegpi@&0PPon, or per 500pl of adj uvant
conpogbt i ERueeBendsad sﬁlﬂiy\/\@éﬂhﬂédiét@@ iREHuHY aBEpdResPPBishbeit iCD4iknt esied to be

conbined Wt ui r.l-yo i sed antigen conposition respectively.
Speci fi calrﬁ’ayov\ﬁ?éﬁ”gjﬁﬁ‘gipr%éhm}/ L{ i nfl uenza antigen, an anbunt of Q821 can

be used, FRbrd®+ Nmﬁasrhqdyecmatoré‘,mmm strbin 1alt douk@D- Pgy Owhe Pap@i conposi tion
dose, preferably in an anount of 10 to 50 pg (W v) per conposition dose. A
sui t abl e &itwient - MTe8bdays § ang Rl srdfipniéodiey of 1, 2, 3, 4, 5, 6, 7, 8, 9,

10, 11, 1 13, 14, 15, 16, 1 18, 19, 20, 21, 22 : 26, 27, 28,
20, 30, 3HiouEE: laordengy of Igedl ang genpral sygptorg in 121‘6“3% T"t&b"f‘”"zzt%‘?‘deﬁ‘”e’%%d) 46, 47,
48, 495 Olre;:ﬁﬁeqﬁg:lu(*imé e edayc iiposid iperod ddlewinlybimenymisatier abthyadjD8atkdanount
ranges 3 ;

Composi t 1 SHEBAAT: (bR, bR SRIPRASA Rl PSR SRHBHRtoR of i co
vacci ne dm@ummgiafﬁsm 0.6 M, 0.7, 0.8 M, 0.9 mM or 1 nl. In a

preferreduRodi MRRoral ?esf)br%%ls t&ﬂﬁ’@e@ér@tmo@i F%fmléch%w% ngﬁmaﬂdsét?onfifﬂtﬂt ai ned
per m of "vaccine conposition, 0.5 vacci ne dose. In other

preferred Al heRY @rma'aﬁ‘i"*ﬁai:mﬁﬁﬂ’i'&% ﬁE’JP%ﬁﬁt%W"S\g “3’8 diffefsyt SQ“C?T"BJEO%Ofof 0821
i s combai nedudspeciants of vacci ne conposition. Specifically, a 0.5 ni

vacci ne d Y cont 25 pa or. 50 of e €. the dose of
0521 15 s SRbEHry S SRR ratoe S e B s R e L OB st i
human. | anBﬁfb ieot 18 rCtsTiicelsbioboviBR Imrawpsation iwith tadivanted ¢V iopnidstioss.t he

| mmunol 0giAbarkRBMb A hAlfind 18 FRABRSLILALEAIBAFANbGnkARunad; uvant ed
conposition, or “conpared to 5the conposition adjuvanted wth anot her 0521
anount, whilst being acceptable froma reactogenicity profile. 3D MPL
Adjuvant 10The composition further conprises an additional adjuvant which
is a |lipopolysaccharide, suitably a nop-toxic derivative of lipid A
particul arly nonophosphoryl lipid A or nore particularly 3-Deacyl at ed
nonophoshoryl lipid A (3D - MPL). 3D-MPL is sold under the name MPL by

d axoSm thKline Biologicals NNA and is referred 15 throughout the docunent
as MPL or 3D-MPL. see, for exanple, US Patent Nos. 4,436,727, 4,877,611,
4,866,034 and 4,912,094. 3D-MPL primarily pronotes CD4+ T cell responses
with an IFN-g (Thl ) phenotype. 3D-MPL can be produced according to the
met hods disclosed in (B 2 220 211 A Chemically it is a m xture of

3- deacylated nDnophosphoryI I|p|d A mnth 3 4, 5 or 6 acylated chalns

~ . 1 o ~rN o2 1 oy '




25 preferably 3D-MPL, can be used at |ower anobunts than had previously been
t hought useful, suitably at a |l evel of 30pg or |ess, for exanple between 1
and 30pg, per human dose of the i munogenic conposition. The invention

t herefore provides a human dose of an inmunogeni c conposition 30conpri sing
| i popol ysacchari de, preferably 3D-WPL, at a level of 30pg or less, for

exanpl e bet wee and .30 0 the human dose. of t$
i m’runogen?—kg’]—cgﬁﬁlpéD Pl ‘gfg%ﬁ‘}f??ggg? &@@WQQI’@WEF'SW”&FB&%’V%‘E ig, for
exanpl e béPwedomGtiens30cpypariyi bdiblanthettavipgn t2d  diff@Bn2 Sopepntratidmet ween 22
and 28 pgégﬁ Sliwgshs 23 and 27 pg or between 24 and 26 jig, or 25 In

0

anot her e nment fhe human dose of the I mrunogeni ¢ conposition conprises
3DVPL at égu@l&_ oPreglinsghgormparisan o oadimaiag | MSUNEBRe HagARESLE BEFe. sui t abl y

bet weep GCaﬂﬁbrﬂqé aﬂgvanﬁﬁav%mﬁiﬁer@ﬁi é?ﬁ@éhtrgticﬁﬁ%f ﬂa%lﬂﬁ}s@ﬁuigf% ween 8 and 12 pg

o he T eRoner s, BlnBdnigcheirg Eish e stldutsd Sppimaston Wy Afogr A T o og.

for exanplecciret swerridg adiovaBtspgying twdditfavedroadceatatiods ptimotunsstimiutdrtsy bet ween 3

el o abpu T 33R%e Blo dcfifony nfudfhhd gl JoRYGla e iy o7 )
18, 19, 2ediugpted)Bb %cm%corrz@rmg&amwntszgavmggwos@lﬁerpgt wawtrqsleﬁs miman dose
100f #Hbhe imuRREeRk®sconposition. I n one enbodinment, the volune of the
human dose. is 0. n further enbodi ment, the inmunogeni c_conposition
isin a vglgﬁ%ﬁéﬁh"'?ea%”tbgﬁ EF’Sét%?xﬁ’ﬂ%ﬂ%@“%ﬂ'?ﬁ%\ﬂﬂ%ﬂu‘iagt%? {5&Fet han 0.5
m, for efmomp ©: M€ ardi OMV Oedralifindtiters fdllowing 1mmualsétwhtwmeradﬁmdméﬂ gent , the
15human dgﬁ |s between 1 m and 1.5 m. The invention is characterised in
u

t hat each itah dose cont ai ns 30pg or less, for exanple between 1 and 30pg
of 3D MPLEiquieelq: nliaet $tedy: g tMasliatest iy @MY dipavh £0éh ipd SilG+oeells

conpr l1§l ng;u&ﬂ@@ r@gnnmeﬁén wﬁtﬁ@ p%esaaﬂmia %eptﬁw@eabya pe.ét@.e&%gmn@ﬁls&%nivﬂ

Typi cal |y _such an adj uvant ?HP dose suitable
vol une. V\ﬁ@ﬁ@—lﬁﬂe’v‘%ﬁﬁ'\‘?én@eﬂ éﬂeﬂ'ﬁ*‘a& ‘F‘mﬂi%r PM%&GB"“B&%&FBI%@&OW& K-a liquid
form of astiantcgemtciweodiPashi ddaged biea adplunfagl peidpo$i1t das pust kedoadi N a
human dOSﬁm%&%% ? e volune which is approximately half of the intended
final volune o e human dose, for exanple a 360 pl volune for an intended
human dos &iaufe 1B: 7iice smdyaCEEMeglatadomwﬁsf oCMihshesiie fiRSt delimwhowless-of 0.5

. The adirifash SRHRSLAM dstadbd bl 85ed%nte BodREDIEE o Sdbi thnaNt i gen

conposition to provide the final "human dose of i munogenic conposition. The
final vol I[FBU¥$at8€ech dose will of course vary dependent on the intial

vol une of Fidnes wjmmtraccmoaﬂstnb&@mt@c@chMhrpagamuEmfcmfxsmrttzb'gemmnps&si tion
added to ] Si rnative. i . Lquid

adi vant COapBa) ERPERREE b e Rudh Jedse R ot PRI et
conp05|t|bawngwmmmwgm@ﬁ@ﬁﬁBWWnﬁmé@mt@h@@ﬂ@ﬁﬁw dose suitable volune of the

adj uvant eQMROSY. taQMhdR RO SHibSTRLRY (GFFRgalSt tifls!@@urféé@'aH@nOf t he
human dosé€. | 1 quid adj uvant conposition is added to the vial containing

t he Iyoph|W’%}é‘ﬂlo‘ﬂﬁ‘ﬂ|'@@H”‘€%WB6‘@T‘@F’JHH"M%%T$ PYAFCTFUREHCS 6YBPERE vary bet ween
0.5 and 1aBjuidnts with |&1ﬂﬁﬁzb§tlrﬁlﬁrﬂ§atﬁwbﬂlﬂbfé&flrtontér&rahmn dose is 0.5 m, in

| over “of - Sl EAH RERRToR B2 RRbF Brlaririt  CHERRR A B IR, °per
0. 5nl  huneelisd fdlewing uintninevzatiore With Bhl&ﬁ@ﬁb@diﬁﬁﬁﬁ anmertjoaeiancormiosi t i on of
the i @Memcbrﬂﬂanglald;uﬁ%@Mﬂ?ﬁnrﬁ‘urlo@ffaﬁutaﬁ% t?’? M@leré’ﬁrt cnkentiohg! ow 30 pg, for

exanpl e between g uvant conposition, or_per
500pl of M?Xé’wﬁﬁégﬁﬁ'%ﬁdbﬁéﬂé ﬁiF"bgﬁrvm%Phé'Pstsﬁ%C‘%?%%‘Fﬁ Rmposi tion
i's intendegist @lBRing OFPhIMREIW tiitha ahi gijinvdnel Rys@ndqmamgeamt b(gﬁ:]lciblsﬁl@zﬁfIJOSl tion
respectlv I, osi t.jon. cont s_an influenza virus
or antig eﬁ?%p%'wgﬁgwg?qq%wlth lmmur%s{-I mglar(x:{ nPtWO dtﬁ!erent concen | 2né

Figure 24: MHumoral responses in mice following immunisation with adjuvanted trivalent

35  split influenza vaccine (A/New Caledonia, A/\Wyoming, BfJiangsu), immunostimulants at
two different concentrations.
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t hereof, the adjuvant conposition which conprises a saponin in the form of
a |liposone optionally additionally contains a lipid A derivative,
particul arly nmonophosphoryl lipid A or nore particularly 3DOMPL. In this
enbodi ment, 3D-MPL can be used, for exanple, at an amount of 1 to 100 pg
(w'v) per conposition dose, preferably in an anmount of 10 to 50 pg 10 (wv)
per corrp05|t| on _dose. A suitable anount of 3D-MPL is for exanple any of 1,
2, 3, 4, Lldup 25 Lellgmedigied jimmups responsg 4n mise fpfowing immgnisaten v 21, 22,
4212 4213 iﬁdju%tecﬂﬁrlva}’lé;ﬁ ﬁaguenig vé:’cbme32A/N3\?W/C%4b.d) o8 ANBGomIRY,, BAfan 33@; 4&) 41,
v) per comnposition dose. re
preferabl 3mnygbwg‘ﬁﬂag§b%mo?g?{a'%tsm'f‘?egﬁ?f%gsto 75 pg (W v) per conposition
dose. Usudlduse 26: deqlivisaitrésoiis shosiee virhparibe VEH ggivaceifasanjushdwith @SB1Rbr t o 15
about 3 magpfetypical vaccine dose are 0.5 m, 0.6 M, 0.7 nm, 0.8 n, 0.9
m or 1 m_ In one enbodinent, a final concentration of 50 pg of 3D-MPL is
cont ai ned Ejsire 3 giral\ngedli wash dtyep deowineriringio omi ghelipege witsinfluenzaciiime dose.

I n anot hehn@éhgdL I‘mﬂﬁhnlsa’itoﬁ mmal Afﬁd@wct%lédoﬁté MWy@frnné5BZJ1é9©5tP@m‘7el ;ﬂalrﬁ)%r of
3DI\/PL|s ont ned, § to ci ne _copposi tion. "}%ﬂrﬁﬁo 0.5 nm
vacci ne d8 5"3” du g0 n%on?gs' Y'SoforByislg BYnuapst B %’é‘? E?é‘ The

dose of 3PerivPhirationsin feabsy abl e t o enhance an I mrune response to an antigen

in a Iwmi'?igu ergaoar Byl 8o at%*‘g [’rﬁmt(ﬁin Qﬁ'\@ret@%fd&h &llﬁ#@%h%ﬁ&gn &Pr OVES

t he i munG ogl cal potéentia osrtion unadj uvant ed
conposi t i Wi fluepznpatiasast oMPBisatiero W sWewsana@qqmaa‘H%dmwgt B/ dgngsiner MPL
amount ,  Weiles blab.euf@e;ua&mlamméﬁmo@mtc@gsm@ iYuRb&indifis svalg abl e
conposi tlaﬁ of thetl vention are those wherein |iposones are initially
prepar ed M THBL" raF %€ described in WO 96/ 33739) and MPL is then added,
sui tably agus@dh| IJ0tipdtitercoethe of stk dvihd G¥alem \pacité iregiattun fpBmrigc] es t hat
are suysce £l t i 2 e. The MPL
Y5 Pﬁﬁﬂl%h&ﬁaﬁéﬁ{a\lé evditkw'ir{ﬂ%ﬁz%rémlﬁégs ; C?gbréﬂhoﬁ% ﬁnnngm%ﬁovmﬂgs MPL out).

is therefore not contalhe
Conposi t i W FripdonaWypMingsBidigngsyi aifber riain i aditvaeted wéh éﬁjévamérrbr ane (known

as LVPL I3):orﬂ;%@moﬁfém&@mﬁﬁmgﬁosﬂffnuf@h@ at ﬂ&b&jﬁérmmr@aﬁtraﬁﬁh&agetﬂhcan be |
cont al ne W n e rane ut si.ade e vesicle
oot el a1 gl Br B e S e il Py e AT or

| i pi dat ed:nanmmsyamsamceha&ertglaewithctnmémarmdgemep&attmns,omwswrﬁﬁtmmmtmerrbr ane. In
one eghodiyfKenf q,{,wg i ri ses both

| popg? ysacchar I %gm A %Inﬁoﬁmﬂi %’tﬂgrapc%m d\%ﬁt%?w;tﬁﬁﬁﬁ\%ﬁg ecific

enmbodi menfoBROSHRBS FHRREIsING gAML mpiapw&%fé%mlcpwni@ioaa MPL and the

i mmunol ogically active saponin is 5 QS21. In a further enbodi nent of the

i nvention, the adjuvant conposition consists essentially of a

| i popol ysacchari de and i nmunol ogically active saponin in a |liposonal

formul at i ORTABED RESGRIPAIGMe form of this enbodi nent, the adjuvant
corrpogj?_ti on consists essentially of 3D-MPL and 0821, with optionally sterol
whi ch“Ys preferably cholesterol. 10Iln a further enbodi nent of the

i nvent i onThe hi@saﬂjimwaams mpmbvéremtmoapraﬂﬁmt icompoditigpogtdeiatonipoisesib at i on

ona P! Y SRR bRCer i A OF o fldsYmBC B8 RBBANA e WRLBART W 0
one or nor her 1 nmunosti mu an or a Yy 1nh one form of
this enbomﬁ'ﬁwﬁﬂrﬂlﬁi@ntl i$ prasentyal e lekelrat e belngi:& RPpenhmarhdosensanioboyecal |y
active sapgmird reSpéhséd to 335 drflgéhi® BRphakien, Qfmgpémgtsan%ﬁe I RWEFL are

preseé in the sang final concentrafion g human dgse of the 1 mMunogenic
conpos? t i BREOPFIGH dhafssnme ofdhe PRETAE ipHBRTRERMheE G ARRUBSYBUEHS Weffinogeni ¢
conposi t i presed@phigisse evalsihenadmdredek, of 25 pg of 3D-MPL and 25 pg of 0821.
In a further enbodi nent, a human dose of i mmunogenic conposition 20
conprises a final level of 10pg each of MPL and 0S21. In a further specific
enbodi menthe resedivindsdoramagel jfurhenfoupd ipasin infverzavipmeplation slompdsiad ag50 pl
and conpr lnﬁ%&ﬁ{i a«irhé?%?Ent%%n%%r@&r&fon%%r%#—to@&ﬁerzﬁtkp% %H;u% JcomBﬁngfQQ each

of MPL_and ens_that my used dj uvan

conpos? t i TARONGY pr??‘?é‘t%’r‘@sta‘ﬁfcorf*hﬂ}fe?\ﬂ‘??ﬁ‘?”’iené‘%&é’“%w ?%ﬂ't'onﬁ%)‘r W& eileid Hact eri al
or tunour datsbe alcedsBILINBENSas pableXcmbeving\hel Cib4 TeRE anvifidifes@insant i geni ¢
preparation thereof for use according.to the present invention, which my
be a split influenza virus or split virus antigenic preparation thereof. In
an alternative enbodi nent the influenza preparation may contain anot her
type of 30 inactivated influenza antigen, such as inactivated whole virus
or purified HA and NA (subunit vaccine), or an influenza virosone. In a
still further enbodinent, the influenza virus may be a |live attenuated

i nfl uenza preparation.



A split influenza virus or split virus antigenic preparation thereof for
use according to the 35present invention is suitably an inactivated virus
preparation where virus particles are disrupted with detergents or other
reagents to solubilise the lipid envelope. Split virus or 23 split virus
antigenic preparations thereof are suitably prepared by fragnentation of
whol e i nfluenza vi I’L{ ei t her |nfect| us or inactivated, with sol ubilising
concent r aPPNE i FFGEMCE 2BEHPISNTERGRT %F@P@Eéﬁ‘?? 13h oLigived Jierihe M8roval  of
all or t hed;wqrﬁﬂti trly,usodir aiitigesiol pudpdrativh rtgeragrentrhamdmmmmad;mtedowtﬁ he viral
l'ipid mat o Vi L US I I §..reant a
split vi rgéﬂcg\‘rne rﬁé%} fn t \Méfn fcgrﬂ': o1a£'t1 h@s@ﬁfeuaﬁ ear%{?eﬂ’ﬁ%[eogﬁéﬁ Oéch% |ﬁ8ucfe &hti"

purifi cat i”‘tﬂHerl?érﬁ%'E@e*t PSpINses ﬁmetbfevfi)frd@é%mﬂ @fsiﬂfiueezeaemtonge nissented by he

anti gepi ¢ MMt |l %!e@ﬂjleé heheSpkidnt ¥b;§ll€§ﬁt¢1@%ﬂ@ 'fHa%zt i QecfEADRAGet tHhIEN

produced |% %ﬂ Lﬁf:)lt Vi rus rpete fromeg %Shcon am nating
prot ei ns, SeFMiiatad HF”E‘?H“ e ‘rb%rldP" E’dr’?rﬁﬁ’%’ CERRASYGSE a9t AMRPIBES depl et ed
from host acebiift infush2astraiit(SporAvagfhation ahd Ingecadt)i geni ¢ preparation may 10
conprise split virus antigenic conponent S of nore than one viral strain.
Vaccines containing split virus (called 'influenza split vaccine') or split
vi rus ant itdgeaisee@icepapatinam of enwesant ipverding diah theeeimbealtionsefor Lise iprtoe ei n and
nucl eqpr Ob@s&taiﬁ\%n%&ﬁ%éy”ff‘é ablePlotorofige, WR! AunBhs! PEHTRBRI GBR AV SLARE

proteins. (ﬁ it virus vaccines wll usually contain nost or all of the
virus strli v*mzaﬁ Ioyihe &7 ReciaRtion oRfgfeSATed hy dssuphier of hynannribiesisangsitiodor t i ons
as they 15edsiieniaicdrieftestus|peotydtibhsFurtAbiviid)atis uedtyer shberid é}ﬁ!bddﬁﬁé’r&thétrus may

be in the fo |rus V. vant age
over " spiolPRriLch /e SieTa it See Riiert o U otk R0eBE BHe

uncer t ai nfemeREEsHnes frdowing i first vetanaoveletiumencahjetieaslia bigserfulviosal pr oduced
for_a15ewlosleiiioiiroliebhaRRzntlafdito tlsUn SATENS EahBSidohe convent i onal
detergents used for producing t he split virus can danmage the virus and
render it unusable. Although there is always the possibility to use

di fferent THet &fjgantes mngdnes tompsieniehomoaodingf & end Ivep0es shaver seeasluci ng a
split vaccane this would take tinme, which may not be available in a
pandeni ¢ S|tu§plon In addition to the greater degree of certainty with a
whol e Vi r us Tappn debredtimeusogenicy: doeyawik Bliayr aeetorevessati imeupe oghpotsedn
capachpy than §er&al Féop\é' @@C@t R SR @s.ea@'o%ga@@yéfgr@ oPhgA legg are

| ost during addition puri n St eps necessary preparing a

sui tabl e spl it SSPATYHBY PEPPIR (FRIPRY 28HBDHRHRERONE®RY i nf | uenza virus

preparati on Z)sAm rm;t;,heedf 6o83-Ploteatigil piofile e theftabed Bioks-Btdcid ugNZA wasti ne.
Sub-unit infl Uﬁ’ CCI n%§ gener ally contain the two nmajor envel ope

pr ot ei ns, 5?{&3 91 frave an additional advant age over whole virion
vacci nes as 30hﬂseyam%algelaécwabIrgduceggnm@acioew‘ipdae ysed forcusimilaryespongomung
vacci pges. [ b i r

purif ? gd fr o Pgrégps)t \%ﬁﬁ:}@%&g t ?acpg Elﬂp%ggclgsn&gpc%% m@é%‘%&&?he

i nfluenza viru®@PPEdaration is in the formof a virosone. Virosomes are
spherlcal unllanellar veS|cIes which retain the functional viral envel ope
24 glyco rote aut henti c, conforngtion n cal ate |nthe
Uit osomea BHELE TR Hath: gt BRnblstusS Mt e iheq 1Rt b 2y

ant i geni ccprepdicatasotelinbged hewin deyoind ateggrdenpganititp resdis [forcidth mnlabdﬂderl ved.
For exanp it her eof
mccor & ngPaUtiol eh peRREd At YR L) B e e P 0o ot cd
egg met hotf; OBWWtWSﬁGQ*WW%ﬁﬁ%e\ﬂeﬂﬁf@tqdﬁ*‘“@g@f%’ -atrapiad ivagaineg Thieefagdr vest ed
al I ant oi cisfih %bﬁcu]ﬁ%&alﬁém 88 okl ﬁmbﬂbﬂ@ chilbéd éérg@eﬂwm%lh%d%ar&@@”
notice. Alter t he new eneratlon

ot hods ubPEl Bne pialing iR e ferd et LR R St eadi Q¥ onbi nant
i nfl uenzaswn;vtums shfesicetramitto e mihe Suitheadpbep e recsub&theamesné adjugn@di ng t he

Virusggnc f om a

ol one 5t KR TiseR FIRnGilfrl EREIER Srinict Bl Oho REelRe LEM

i ncl udi nga%\‘%’twap@ne wbﬁr@faﬁmeemmw@ﬁgmdm =S|art ﬁé@ver gencghyatether manmal i an
cell type suitable for the production4gf influenza virus for vaccine

pur poses. Suitable cell substrates also include human cells e.g. MRC-5
cells. Suitable cell substrates are not Iimted to cell lines; for exanple
primary cells such as chicken enbryo fibroblasts and avian cell lines are
al so included. 20The influenza virus antigen or antigenic preparation

t hereof may be produced by any of a



nunber of commercially applicable processes, for exanple the split flu
process described in patent no. DD 300 833 and DD 211 444, incor porated
herein by reference. Traditionally split flu was produced using a

sol vent/detergent treatnent, such as tri-n-butyl phosphate, or diethylether
in conbination with Tweennd4 (known as "Tween-ether 25 splitting) and this
process is still used in sonme production facilities. OQther splitting agents
now enpl oyed i nclude detergents or proteolytic enzynes or bile salts, for
exanpl e soiserdindisgxgaotbelsapiedds otlesfomisd thd sanpadnégdnsnand tDBthEbSnt#s,

i ncorporated herein by reference. Detergents that can be used as splitting
agents include cationic detergents e.g. cetyl trimethyl ammoni um brom de
(CTAB), of#ranin adipratet ergents e.g. laurylsul fate, 30 taurodeoxychol ate, or
non-i omi ¢ detergents such as the ones descri bed above including Triton
X-100 (for, ex le in a . procgess described in Lina et al, 2000, Biologicals
%8, 95- 167 SURAMTGATRINE GG MY G ABTRAEP GREPTIn Sy EnLR ST P dhe

det er gent orm of a fijosope.epar ati on process for a split vaccine may include a
nunber of different filtration 35and/or other separation steps such as
ultracentrifugation, ultrafiltration, zonal centrifugation and

chr omat ogf &pfigulary. syitahiepaneriatiemige n e epsentinvgnicars ) Aghd 8o dtrivativesons, and
opt i on@l | guiRA id H8&IdnMAIERPatRh ORIRE Wbrh he'€@lin ARBHIRI 1R8N HR L8 aponaria

p- pr opi ol @c}one or U V. whjch mar@/q be carrjed qut before or after splitting.
The spl i t VP PriEssEstfiggorired o% Halsgaarg i aad 1P H4i3aRoNE GAIMVANI L roBY-

sem l—contit:nmﬁmgesmmesmﬁoﬁcmf &bl e, Sphinddri vaglagnBedinir pf43cmt) an haveo]tc:ess 1(‘1 or
a split i P BLI i ribed i 2.0 Preferre
Spi Tt 1 ENARPERE, SRRAP kRl Bt GRER Tt bet el B BB LK b sk o s
a resi duatdiampuactivisf witigebihegoxici diserciated wisn Qi AQBPrEsRa ATdgor examipiche

produgs i oasPLAS eSS (Add WA s dIgsshd @2 N 94 etk RitulaNSipbnih @BERALFAT | ONS
adj ust ed f';?%r rcgﬁ_aratlon of th lit antigen. Prefera ot h_Tween 80

[ ( he split f bly b
and Trit ofex l@istapeRaite Mata. et BAvesd Ol bceSHE THPIn A
concent r atdllorssidod ptduesianp yG2andrtibsdyr feapdrantshdi 8 4 pefaradcsapenidds enar e:
Tween 80: % re preferably about 0.1% (v/v) Triton X-100: 0.001
to 0.1 (‘Vgc{?'v}%?gtﬁ%ejrg%%ﬂ;{gvg?t@& y 0.005 to 0.02% (wv). In a specific
enbodi nent, the final concentration for Tween 80 ranges from 0.025% 15

0. 09¥% In. t.h i fig. enmbodi t, the anti i i ded 2
Pold Mhnclt PUBRE T e PEbres dRveRGL Memnzerni” steih 88hn 5k FERRERE g 1+ om
0. 025% 0. 9poaition i|pddansative oof kepoidriat mdingwesilt A.ngrefergbbnat imalindlegieally at i on
with the adivsvaeionty (R A REcrbr BeL17 & G821 CanbbiPlQsiar. M del fbodingdpt N

anot her specific .enboocdsi nment, the fi n(a){{7 concentr.ahl on. for Tri %or}. X-100
rangeS fr B9 TEEHERE D FHRAVION CAMERJPR EPMURIE Y. S4B SAPFRRECRd ant i gen
i s provi dedsstialy PufeofodncoRoderablatiead compasitives ofwiie divehtien eorfin ©5a1)6 100
concepy r aédb@&nfi@!??hf&ofnﬁ,%t% t@@é%’th@@@i@{l% 4t M2 o@D Pudar bk Siibasted two

tinmes UDO%C}“}I nal Oagr rrué@tb) on with the adjuvanted (or the buffer in the
control forail%t Ph)esSS 5 P UPerably the influenza preparation i s prepared
in the presence of low |level of thionersal, or preferably in the absence of
t hi onmer saln.a Rreefie embbdimemteQB2s isl grovidpdiimftd senmacippepacaposiion whekdlise i n t he
absence o ; ' | ' j tion
cont e ns. AHERET GRS Ui Bhofl 8581 KAl KoBmocbrThl LEHCR SSiSaALFRAl

pr epaf@t i BANE 6hises seastogerdo chmpasiitpgh uthierdim Qa1 iy arenshad ivith S8 XPpgencHe absence

gf t.h} QnEelﬁf’lﬁﬁsEethrexfét.b! 1}% Isscyﬁlcsce:;aﬁ%dsrhbz?iﬁ@fes@époe?.e@_%rr@! i Yin 5h§/rcmn grr% | ess).
PeciT1 caj e stabl il zatl on I N enza Sstraln . |s rtQrne y a

dor 1 vat | oS S o B S50 EXAMRE B pith 16 EOBREP I Stk HHATES | al so
known as siitabigiconiinsaieentratipid, for @xafil®)phoGinatidyioheiray; athichris saitetblynedrhods to

prepare themate 81 AchoRshel RO G2LOMOT Saof MIRLSSITIRALeH Bfa1 NS O

t he appro i nfl'uenza "seasonh. Pre eéhza Vvi'rus

ant i géni chimserpiiddehaine hePebor divelry doartjatidbeioling c dhelilipgsamsst ey ¥vent i on
are cont aidiedn laNcHalRdSIBIBWRIeN iRldi8Es tHel stblﬁlit?%ﬁ‘%@f Aok B- @R 108RIN @borS
approach'. Preferably the vial is a pre-filled syringe. In an alternative
enbodi nent, the influenza virus or anyggenic preparation thereof and

adj uvant according to the invention are contained in separate containers or
vials and adm xed shortly before or upon adm nistration into the subject It
is referred to as 'two vials approach'. By way of exanple, when the vaccine
is a 2 conponents vaccine for a total dose volune of 0.7 m, the 10
concentrated antigens (for exanple the concentrated trivalent inactivated
split virion antigens) are presented in one vial (335 pl) (antigen
container) and a pre-filled syringe contains the adjuvant (360 pl)

(adj uvant container). At the tinme of injection, the content of the vial

. o e oy e o o - ] = -



20 influenza strain in said nultival ent i munogenic conposition as herein
defined is associated with a pandem c out break or have the potential to be
associated with a pandem ¢ outbreak. Such strain nay also be referred to as
"pandem c strains' in the text below. In particular, when the vaccine is a
mul tival ent vaccine such as a bivalent, or a trivalent or a quadrival ent
vacci ne, gwjleast one tralg tS @H? e ﬁted Mﬁtg a pandeni ¢ 25 ,Qutbreak or
has the p8tERTFRICCTECHE Asabiatedt s Hege satrdeht @MBHR SArRIeEPiH dpi e

strai ns as@lablyut-20%t wivi, iréfeckblyo5-16% NIhe HOi of AN, to amdsgt2M2d iSaiahes nf | uenza
virus or n tion thereof is suitably multival ent such as

bi val ent gﬁ&tgﬁbgﬁgn?%gégzuadrlvaIent Preferably the influenza virus or
antigenic preparation 30 thereof is trivalent or quadrivalent, having an

antigep f BQl’fEbiehrﬁé’roQ' fif@igents. é|t8§t5r%?”%ﬁgnﬁésrté?'blnSerﬁaétexjo?aértgo%tﬁfeﬁﬁ raghy being

associated wth a pandem c gutbreak or havin ent’i a
associ at e8Mft#%la p'An Q8P ReriReh @akodiment,  ther t?é’ Uf*’é’?it GeraRosiipn a@PmﬂiﬁPf’uenza

virus st rathdtlesﬁéialtasg-jtéfel lthet;dsletemt B tichlknbon $AHSE BridfoP 3R enok@ubihg eak are:

I h
cur  ont |y SR P RAED gt P SR B e bl Pt o

hori zont akhignaifat.t he hunman popul ation; and it is pathogenic for humans. A
new hagmaggl utinin may be one which has not been evident in the human
popul ation for an extended period of tine, probably a nunber of decades,
such as H2diLggnt cempagiliopeofiheinesriigy Feroprising Q%étanﬁatisst%t chelasterol® cir cul ati ng

i n the hupzficyrapitontd QtrdeédreRetofdhi cst?)&.ﬂéiﬁ)b&mb‘é'f_?ed ﬁ%on’tb@mﬁﬁns"?'ﬁfvm B are

found in bir [n.eith | ar roportion
or "o oy Bl Rrankdhe S Hie SRR Er et Sa e bl Sea e e et SREhe T’

ant i gen angbebsed ammrdmb txgiheateltt;odadtselommi in WO GR/BEasonThmesteblescariaggener al |y at
an ingg eaﬁt%%\fehﬁ*ﬁd kQﬁ'ﬁJ n'é% gs?@tqtl hel Q%tlef‘b?\w lsrtlto ger%ﬂgdem c
situation he e ron caI are

parti cul afatje §t9§6'é@tff0m wt}we ﬁﬁwnky@m@mﬁﬁw isdperar iy qﬂdﬁééﬂ tf’ﬁ?m@@ﬁpl e are
also at r p@lﬁaraﬁworldabédahéht%me rrtdwenpafrfbmﬁﬁattahletypeaw fbiseolpiybealf t er 1968
is at an Ln f or th Vﬂﬁ ps to be prot ect ed

re
ef fectivef ?&§Fﬁﬁ%ﬂ“§§mﬁ%LéFﬂﬁ%maHg%ﬁﬁ” %&Hﬁm%? ARBYHEr group of
peopl e whedjavagt, &y ubingrfercesemhpie] tik sapamirt in iy &lrargsiendhed pitk tHerstorell Suiably t oday
than ey erthl%eefXQ &oﬂQgeltogﬁ agﬁﬂ:ta?efﬁo%esra om?%juv oy Hesl&ﬁt?’e% iff WS 9@83?@@' na and
Sout h East Asi ave becone popul ar travel destinations in recent years.
This change in travel patterns enables new viruses to reach around the

gl obe i nf Wh@ﬁgth@'éctﬂrfe sﬁe@tﬁsﬁé@bmr@smaf&emmamm L YR $w|ltt%§?caT?B§ irf 1RE t[tese
roups o CCIna (0] ec
ggal Irct)st ﬂ'% ‘g 1?5&0, 13 G Bﬂwgéﬁ?@ ysl? gﬁggjr eafttdl pé?fje'ﬁgt)fd] %fc

si t uat i on(w/8li Buailably estasaistesolds er;esdmttthem;ttlolaf mstzetdtetc@ beih) NilieaddaNR (wiki N7, and
H2N2. 525 tbﬁ%aénlu%dm‘:ﬁt Céﬂgp Mdfodﬂséfﬁéter%f’%t %‘é" &e ‘rﬁ@%tetr&]r‘éesd{@tﬁﬁnc' €s,
for exanple three non pandemc strarns plus a em Cc sStr

Al t er nat | &'8ptarele conposition may contain three pandentc stralns
Preferably the conposition contains three pandemc strains. Al so exanples
of antige or the inmunogenic, conposition of the invention e 30

St rept oco@@&f ”a‘ﬁt“ BRAUNS FEH e FMING B Ae Y SRAGRER™ By 8@*’8[«6 B

St r ept ocosfouisiymb Mthemxapopnse ivbicalhaye fheemdSteridpt de dlox Uisrgure UmdutieaBscinAt | east
one p?@t CyRicA Pk °J§eﬁtdesc%%ﬁ i "tFe %ﬁe?&ﬁﬁxdb??@“%&-ge%ﬁg frspfg%% aan%It&éac?' y used.
The at | east one Streptococcus pneunoni ae n

pr ef er abl w@étne@pedmwbthetmd gf mm%w@tegmuhtgeaaﬂat prasthins| Rjgrdonasi@upn or

t r ansnenbpapgage ettb&mby@fut antmaata&etaﬁpénd dﬁi‘%’ﬂ@éﬂ% (ﬁ[é@é}sﬂﬁzﬁpﬁrﬁﬁbﬁi@é%' etion
vari ants or transnenbr ane vari ants her eof

e
Ol ycor af dehg el 35HhGERHa B SRS M BETAJEDTh AU Padiriof SRS et | on
vari ant s ed¢drehmefheePbtdfied Rt Bhoihtdle Rblb@cal@pﬁ:ﬂe tpbiBkavaym Get dL{CRemSp125,
Sp1014 Sp o | fun tion i.val ent
Chore37 (FBi™ Bt ARkl ioB8 sy R o Pl R S8 cC k8P e S P
|nstance the Pht DE fusion proteins described in WO01/98334 and WO
03/54007). 5 Certain conpositions areqgescribed in WO 00/56359 and WO
02/ 22167 and WD 02/ 22168 (incorporated by reference herein). The antigen
may conprise capsul ar saccharide antigens (preferably conjugated to a 10
carrier protein), wherein the saccharides (nost preferably pol ysaccharides)
are derived fromat |east four serotypes of pneunococcus. In one enbodi nent
the four serotypes include 63, 14, 19F and 23F. In a further enbodi nent, at
| east 7 serotypes are included in the conposition, for exanple those
derived fromserotypes 4, 63, 9V, 14, 180, 19F, and 23F. In a further
enbodlnent at Ieast 10 serotypes are |ncluded |n the conp05|t|on 15 for

o o L



20 conjugated to a carrier protein) are included, although further
saccharide antigens, for exanple 23 valent (such as serotypes 1, 2, 3, 4,
5, 63, 7F, 8, 9N, 9V, 10A, 11A, 12F, 14, 153, 17F, 18C, 19A, 19F, 20, 22F,
23F and 33F), are also contenplated by the invention. Although the above
saccharides are advantageously in their full-length, native 25

pol ysacchati.de, f or i oul d he. underst t hat size-reduced = .
poIysacchi?ﬂgggmﬁﬁgaaﬂégigeaﬁg@ G%hf&h5§¥%ﬁgﬁ???s? rﬂ%ﬁ@ﬁ?g"l@ggoqor
exanpl e ER BSTB2drodudiod &7 52pple.f necessary when coupled to a protein
carrier. .For the prevention/anelioration of pneunonia in the elderly (+55
years) population and 30 itis nedia in Infants (up to 18 nonths) and

t oddl ers (thpiicseadt ¢f the prsartisventorbis Jieeatast that the jremenqinaiskilr acdide sarsotl nent  of
the ingenthrA i Qreombi,N@s2y, NMahtieVade@ntt ISWECRHOGAS Ghsh RALHIMBLSy Bagshari de
as herein descrlbeg W% Pé$.%ﬂr5@$o 0CCUS pneunoni ae Sroteln referably

sel ected fPIAVHHREUGPY fay belpw ich " el Pes R 1 ARd SRy PRI dpe
pneunococofthe prrotredgasic naypaiten. be advant ageously utilised as descri bed

bel ow. 35 Pneunobcoccal Proteins Streptococcus pneunoni ae antigens are
preferablé selected fromthe group consisting of: a protein fromthe

pol yhi st i dhédnyantierd theraforey p(dite , a ahymant dpse fof can tireuiggenit agdrippsitian chol | ne
bi ndi 19 PeGhSisihg mmhslbgnaa;@aa\éa\l@gsaganiA,Pa@f@rawcbém( Whe Rvef o So@Yr 184l no

acid), pr?telns haV|ng a nge i gnal sequence notif of LXXC (where X is
any ani no'%E&ryyele BeRyesn hapd éf9s having a Type | Signal sequence notif.
Preferred exanples within these categories (or notifs) are the foll ow ng

proteins (o r or_ i n i cally.functional i val ent, thereof):
The Phe (SbPu? B BEREne o AR, et PCa B, BHL oo RS ph o,
and Pht E. hgmen dosef wieh Hurnan ¢vrgrad dheeinnuedodryc eormigsitidacpoprisse iticet at wo
donai R§ S%Q@Ercﬁta?dﬂmﬁlés%gpfof?'eké]ﬁplé bElebE b QBAK ,sﬁi@éb%f@étwéﬂnséﬂﬂb@?gtorr! ads,

possi bly involved in métal or nucleoside binding or enzymatic activity,
(3-5) coi PEYERREE aNbg e, behveedrsaind ed HIICE BRIWPRIL Ao Inet &t ieneous C
t er m nus. i tndtBerpdratseiitherit,nthal Hunshr @&s Sof Ghe rAURGRARCionpasitiad corhorisak ogous

proteins | so en f d in other Streptocqcci,.and Neisserja,

b of or r od R AL V8 el daiepn &5 Famib CEMRE R B SR oh o5 kB e

pr ef er abl § anil {14 gonfpor exeewlePietveanr? Piet B. 1d or hebvagndeandti@a, or heweee P and hat  t he
terms opht 1A g By 1Bug.and E refer to proteins having sequences disclosed in
the citations below as well as naturally-occurring (and nan-made) variants
t hereof that have a sequence honoblogy that is at |east 90%identical to the
r ef fer englea:h priotei r@mboan@g]ertﬁé)hwlnfarﬁ db@haﬁthbem&mnsgé%ﬁdh&emdsmam camgriggst )
prefera It 1S,97%.20i tical. Wth regards tao the t proteips, PhtAis
G sc oaed A" A RFL G i R ot oo pEFERD dnd b SN 2ol B Thove. i
i's a prot eisvithblpkeivieen Pehy Rilgtor den@bpiad Hogami |y and has the type |1 signa
motif ,gf LXXC. 25 PhtD is disclosed in WO 00/37105, and is also referred to
Sp036D. As noted above, it also is a protein fromthe polyhistidine triad
fam |y and sH&Dlg fEoYr BEQBRT BINEXangRANY Abt i2f 3. Rt B 7 & ggi"Q’d fod@di3i H-wo

00/ 37105, 1ana, 13, &, 39, aceberaedstaa $9pQ8613,28Apmtdveng EMLRI homah BeseRiit B
famly is_ the 03-Degrading.Pol ypeptide, as disclosed in WO 00/17370. This
30 proteiﬁmﬁwgyn?%?nr%ﬂ%pP%ngolyhistidine triad fanily and has the type I1I
LXXC signal notif. A preferred i munol ogically functional equivalent is the
proteikR S IS b § 4 t:B.,t ROX ly 79kD)
I e e B e e e L O
fani|y. PReEeRY Hisdthdwern V-A 209 00/Mooonepipbqddngnbradiunan 4058 BO-BWH-13.  35SpsA
:c s al Chol bmmnr%ir BebBAMBROL BLfak @bﬁ% isthighet ®8ed.5 Tz,gwaeg&hhaa@ﬁ?m, E.!a?o.ber

amly is rape_associ ate rotei ns _associ Wi ce [ e

Nt er i naP” GoTia; P & SET SBLOURBI Ao BrarioRs aatas) M ABHev I Hael gy
fam |y doesemonh ihavaactiisetilie tHat @bchr Bgnérodose contdife3@lyodn inss, orrdemglepr ot ei n
fam | vz ( 1 ow and thus for the present invention, the Lyt
fam | éb-i ?%ﬁ%‘??gb%g%gf?ﬁa fromthe Cop famly. In contrast 5 with the
Cop famly, the C-term nal domain contains the catalytic domain of the Lyt
protein famly. The famly conprises LytA, B and C Wth regards to the Lyt
famly, LytA is disclosed in Ronda et al., Eur J Biochem 164:621-624 .
(1987). LytB is disclosed in WD 98/18930, and is also referred to as 8p46.
LytC is also disclosed in WD 98/18930, and is also referred to as Sp9l. A
preferred nmenber of that famly is LytC. 10Another preferred enbodi nent are
Lyt famly (particularly LytA) truncates wherein "Lyt" is defined above and
"truncates" refers to proteins |acking 50% or nore of the Choline binding
region. Preferably such proteins lack the entire choline binding region.
Spl25 is an exanple of a pneunococcal surface protein with the Cell Wl

- 1 N\ 7T N - .



Spl01 is disclosed in WD 98/ 06734 (where it has the reference # y85993. It
is characterised by a Type | signal sequence. 20Sp133 is disclosed in WO
98/ 06734 (where it has the reference # y85992. It is also characterised by
a Type | signal sequence. Spl28 and Spl30 are disclosed in WO 00/ 76540.

The proteins used in the present invention are preferably sel ect ed fromthe

group Pht Pht A an htE, or a c Se_proteins
(i.e. Pht Ehb invgpgon gLF‘EeoPf%e%@mﬁﬁ‘)’a@u?f”ﬂf’é’?@%éuWBEE%'E,Qc ﬁ” $rot e?n%antl gens
that may keampiebeiteen aned 60e, of QEDBY. eTbiceln duhie ay rduyant oerspasttion yilldfe:in

pneunol ysi S a Y i gqn cal

t reat nent agjr&%ﬂlt%ts% g%gb{e\/% %@7 Oz\ggbélthvgdg‘g%g%%la Q@L\D@gdé gggg%]% m%’Fa’sdjanA and
t r ansmenbmih@ ligeil éarmen a arigeaicsomRasitiont the Baikyant eomeasiian Withede g HNALn 1996
30 Dec564(3hsd satdR RAume RARA ;a% PHAENE nmf aneedipleatiédnal abiuakt & thder eof

US 5804193, WD 92/1448 940 C and transne rane d tion
\(/arl ants tHEPBIPSE WDEW@@V\gﬁg %ﬂé@ endgd g?éfﬂ?fb?osgf ?‘p I%:Sﬁe

bi ndi ng proveliime () infeated yiuhen goseGhfiphs amd Tﬁaeeadmvemttnomwesmtm l@tdﬂ@lﬁd vari ants

dehydr ogendes cprrant Meniigeiaaiosy kT MERYAATEPIROEEMBens  popa

( Sanchez- B‘@atfmaie{oluale of pENBdpsecVl I8 6pureFary Hopmdentaon t?‘@?ﬂt’fh)“’i“"ﬂﬁ P &8 protein
(SB pafent,qppRli (Eb?r{p'ogﬁor{\kéﬂd R 083h&38) antigé casipestion ddfed fo (188 ddavent 31

application No. EP'O The present invention.al SO,
i munol oglcéﬁlPPiit'GF‘unE‘t ?'E)ﬁg? naligi o W?‘t'o'l‘q”fdr ﬁﬂﬁﬁ"gés ged %cﬁa'cgﬁ)gfil As (as
defi ned ab@pﬁmsed@mg@f dibnmg)sitxhle Ghoisieneolimedi, te Rnehedose Baikableyolumendfer s of

that fam | %e V\@uv n an 5%?&@&%@%8?@& 10y %U(Fﬁ?{?ﬁl%ﬂz opff'h%trﬁlh{éﬁ dobat coul d

be purifie arfini
chol i ne- biTigi mgldparctuxventn@rrmoeltmm adsied| teribg yiab@ﬁjﬁ%i“'{% theniyspiiiseg 12efsNi ne

noi et i.@s cgonﬁgéilion""ahlue ﬁrﬁa‘i GORLS BSd @arﬂ@éﬂy FRHEA 105 éﬁ@@@ r@l. eﬁh A lpﬁmb@mc hoi ¢
acid. Structural have sever al

ntire
fanly, aIGP"PRS’G@W”%Iﬁé hé?f‘éﬁf")?ﬁaiﬁ drgnbfn tP'ﬁ@%P?f?‘@f‘ﬁEe (%ﬁﬂnﬁ&og’gﬁ)sdt'@ (Sgnence
I engt h, etigvehtigranii\camprisd 8 Ig@ner @b21 ehal balev BO ndi fog emmmteubn‘@veeoﬁpandse an N

term naI conser roline
rich regi o:ﬁ)%?ﬁergr@g"gu@%g%rvg"é{hgﬁﬁq?l 'r?]etgﬁl n 08(%}%?@5%%%5\%/ ?éo l’lelorﬁ(|c))ﬂoo

mul tiple rtepasession wilkompoagrilayeof AFF o% Prbaley y 6aé°°1h%21&mp&ﬁbq4\ﬁ%enp1r%tde As
used igpt f ki suBbndingntResbeditbnfapeide l(Cbp)
i's seliebct ?ﬁ??ﬁb?ﬁa’ dfggjﬁ\éédgg%@%ﬂoﬁ% g)le e((}jl i ne! Bi %81 rﬁ1§ ! gt eF]rEs gs

i dentifiedn WhVW’QW‘MﬂJH‘P”t PISEROSIENY 'T!’?ﬁh tepiEa.co Wifla® BB “copa i s
di scl osed iiydphiEdPaiti§dd bdmpdshipPreapdcti8ly CopG are di scl osed in WO 00/ 29434.
PspC is disclosed in WO 97/09994. PbcA is disclosed in WD 98/21337.
Preferably the Choline Binding Proteins are selected fromthe group

consi sti ngSma‘mf:cmbAwheﬁbvmpmsth@ndﬂfFJ@fi@ antigen, agAMut PHESELFAMES Ussiot ei n
Ut' lisgd i @teﬁl a%&uﬁi"@@@i@w@% /U pé?%mp‘o&h@i’ﬁﬁd}é’éegrew@b’? il

“truncate" re ers proterns |ackin 0 Or ndi ng

bj
regi on 20 ryuntof 49 de éBIH,g %@W%r%”t“@gﬁgo”l a5 9@**@&%%”8&?@%2‘?5 1!l%l ng
regi on. Mgenipledfraihl g,3,uhe, Uth, riaf e n2 ndineiat &sie, ackig i1y, 20he1.ci¥ol i ne

bi ndi h f4at e
wel | yet e?%%%%”g@ b BonR ), 5, 408 Dol 7 Bhe ol Blast e apr o s
still, thedt Méndate Shas @) @peacumwc@grpmdgse( Moramﬁf@zwiw @%W@@t dﬁm%ﬁch

i d tidRLARR, oh2do
Pl ¥ st 26 R 284T75\3 (Bl EndlFbiiesi e, DK Ketphehicka S*‘F‘W?‘Fgﬂgb. ndi ng
proteins | BeRiahg Q- SmhiolakPuichBl PridPigR! e qoggRE0 gr“'ﬂ 4 5@ ﬁ‘?é}nd; bt ed

within theg @Crﬂip@r pfmtt;ial:; pfdfé/rﬂeﬂit mmbd:rﬁm 4 it cvheeriptiort om@:ageaf@ﬁm«m c
proteins (or

i nventi on. W%‘F%Jr vef 'bf ?ﬂ%c’e‘ar%ﬁp&’%‘s anSi)?“ Eé}d(’lgerc(l?gnﬁ EE;RQIQ%% ngjther

RIXR2P) of pi€hypred rehbblienctist afinalmahcanbatiano 36Gt ier o 714 Bg of R&kisrgntaingédchol i ne
bi ndi n 30 f 5|[mqe MaeRs psaker abl y
Cbp |sg55el Qﬂgjf%écm% %}H&J?'gﬁp Sﬁﬁgﬁgs? i Q%bcp%%%%gA SpsA and %Is;pc
More pref eﬂh@ﬂiﬂ/@@t@9ra1 Perfioﬁes CopA. Preferably, Lyt is LytC (also referred
to as Sp91). A PspA or PsaA truncate | agking the choline binding domain (C)
and expressed as a fusion protein with Lyt may al so be used. Preferably,
Lyt is LytC 35 In a pneunococcal conposition it is possible to conbine
di fferent pneunococcal proteins of the invention. Preferably the

conbi nati on of proteins of the invention are selected from2 or nore (3 or
4) different categories such as proteins having a Type Il Signal seguence
notif of LXXC (where X is any amno acid, e.g., the polyhistidine triad
famly (Pht)), 5 choline binding proteins (Cbp), proteins having a Type |

Si gnal sequence rmtlf (e g. SplOl) pr ot e| ns haV| ng a LPXTG rmtlf (V\,here X

A NS 7~ A NN\ -~ .



15 RIxR2 + Spl128, RIxR2 + PhtD, RIxR2 + PhtA. Preferably, NRLxR2 (or R xR2)
is from CopA or PspC. More preferably it is from CopA A particularly
preferred conbi nati on of pneunbcoccal proteins conprises Ply (or a truncate
or inmmunol ogically functional equivalent thereof) + PhtD (or a truncate or

i mrunol ogi cal ly functional equivalent thereof) optionally with NRLxR2 (or
R1xR2 or 20 NRLxR2P or R1xR2P). Preferably, NRLxR2 (or RI1IxR2 or NRLxR2P or
R1XR2P) is from CbpA or PspC. More preferably it is from CopA. The antigen

my be a phedoncocQes! easméw eds t€ @A TR IBOIIHE ré‘s?&%ep@a)ﬁseﬁrﬁi?é]ﬁfniéie

anti gens f rom ser ot er ab ast seven
ser ot ypesﬂﬁl]rhr%%lggfgmﬁli’ %rf%rslé %’QJ{JEQQW‘* r%ﬁpggplglﬁ)mgves th% "H‘f“”n lone, but
pr ef er abl yotgntis of e mmpﬁlmmowewug tEnenadivwdrde poradositio, qmrceihwearatbttcy

sel ect gd iﬂe%ﬂrﬁd&@rtr&{ QB RledPlRE Sldiver rd e, 39 EbetrP ra%fcfﬁ’t@?e Yo of the
proteins is D (or an i1 rmmunol ogi cally functiona | va ﬁer eof )

and/ or Pl Wets’ﬂe!aﬁwﬂﬁ@ﬂmor ogical ly functl onal equi vaI ent thereof). 30A

pr obl em associ at ed wi th the pol ysacchari de approach to vaccination, is the
fact that Q% arr des per se are poor immunogens. To overcome this,
sacchari dg ly nj ugated to protein carriers, which provide bystander
T-cell help. It is preferred therefore, that the saccharides util i sed in

t he iwentm Ab&itloh AR, E@nmb af a@ﬁa%r%'l QaifHnt wﬁrch :%%@o%a&ﬁ

carriers are current tr'on O

sacchari déUliaﬁrhma@er%'q %Wﬁ*ﬂ’@ @fH@m‘\pﬁﬁnﬂeﬁaﬁra @W@W@Qr&tﬁ% !miémoagnorm DT

CRML97  apgHidularlyesspaseliaiea inonopaubol igidlA mpet mpgenocyani n (KLH), OWPC from
N. nmeningitidis, and the puri ?I ed protein derivative of Tuberculin (PPD). A

preferred carrier for the pneunpbcoccal sacchari de based i nmunogeni c
conposi t i 8RdVRios svidciodardis) narse Mebmgiere@smnmmnbmmngmisl Nlﬁ iand Isureferae ( EP

5946145 B) thr&fghgutaﬁ’rge@ac%rfjéﬂg FIS "Gl - orFﬁﬁmntsﬁeswrtégH e Us Lb%? e !}\?As‘sde

f ragnments assin e| n

fragnent GideP, 7%) e &l %Q@rf%éraﬁd R 21Q914 eP pﬂmﬂﬁiydﬁ omwes i§lr36t gicall A
protein Dresz;arsrrge@rw.msawwtykﬂﬂs} pBerfclfpe! 8H-MPL f&gp@ hélarbsadfr\!@@ifr% fguhs i pl e |
neunococca ac [ e c ygat e cocca
gaccharl d&¥ r]o éjcsc‘?g’ ﬁk{)ﬁg% 2& %G@E‘Jﬁ‘i’ %EEd'u?l § 'Eﬁﬁi’%ggt "f‘g‘?pr otein
D. 10A f unheghoppleig lipied vatrd; s orfa)ecytdmi ¢raearRrefzcatdy in s‘rwoabhmrosrtikﬁrsrce t he
ENeuns OC  oris fldhubd SR pdrtte S5AILG B0 Ll BaTEE LAY FREH BRAACC

Proteins o e | nvent sacc 0 the
carrier pfige éPth hat énwmb@mﬂhre‘ﬁfh@d tofoogh e@mn’eﬂtetryswrkm‘eper@ttcm.serre Pat ent
4,372, 945 yanfnyinf @Rk 293002l ., U.S. Patent 4,474,757). Preferably, CDAP
conjugation is carried out (W 95/08348). 15Pr eferably the
protein:saccharide (weight:weight) ratio of the conjugates is 0.3:1 to 1:1,
nor e pref ariall aspBet&of khd Qre@er& idvenadd isnbs tfa@ripdteth@ibyhoRatthalie! which is

Parti Ia dc osrtr sof the i ti,on co r nore
Can) uEht apfelerliy B, SRTROR 8! Aol MR R BRIR bas RAFotd o o
of the mue&ﬁttlh gitabip aad(bhvei ofrd0pp we lase doceaimpialcathiean tlesd &bidy, prastheinvas can be

st abl y Stgés%q)f% ,p,mulﬁog&mggﬁg§ adsor bed onto al um ni um phosphate in a
liquid fo

The invention therefore provides a human dose of an immunogenic composition

30  comprising lipopolysaccharide, preferably 3D-MPL, at a level of 30ug or less, for example
between 1 and 30ug.

in one embodiment, the human dose of the immunogenic composition comprises 3D-
MPL. at a level of around 25 g, for example between 20 — 30 pg, suitably between 21 —
35 29 {g or between 22 and 28 ug or between 23 and 27 ug or between 24 and 26 ug, or 25
Hg.
20



I n anot her aspect of the invention, the vaccine conposition rmay conprise a
human cyt onegal ovirus (HCW) antigen. HCW is a human DNA virus bel ongi ng
to the famly of herpes viruses, and is a major cause of congenital defects
in newborns and al so causes 25 serious nedical conditions in

i mmunoconprom sed patients. Cinical disease causes a variety of synptons
including fever, hepatitis, pneunonititis and infectious nononucleosis. In
one enbodl'%@?ﬁthefteﬂ‘éo‘lhmw K’ﬁtﬂu@éﬂ dpge of lehimeynogeieisorarpsiipn cenprises SEn

I mrunogeniMpPL3 atkeel ofakdung 1b NG rBdxafRetsden G AdABIY] AUta®f béive&BMhd

o1 Yoopr ot ot oy B S RPRARMF 3 i 1d erEoriseeCp Jebbd 6 B ARy oo, in

parti cul arr Hid. t ype 2 gD (gD2) The fusion is typically between an am no

acid ip tg]eat tﬁ;’é@bﬂ’meﬁ’ﬁﬁr’tﬁe n?a% a%%taftﬂ@m%&u’fcjéﬁmy%&gon cQhiddsapd an

am no aci ortion o otein. Both the
HOW gB pfbitet A leysboftarampiSeogior gsmtfﬁ eatetohpsheue. §ra¢h~@ﬁré2ﬁa%ﬁdya opr ot ei n
may | ack @u1mwemn@%bqr”g®%haa Thes rt| on of the HCW ¢gB prot e| n may

conpri se cleav ui .t abl is i1s.achieved

changi ng %fé’?%?eﬂ‘ﬁ?‘@ Qﬁ{ﬁwéd?g’éeé? ”ye%f\ﬂa egsr é?f 31%3%11 g : for
exanpl e by4etsch@angi 18) 18y 20428, a3, AdQA% 261 20, 263!219 andigTivv) perespeatdosel y. The
porti o] ; i conprise the signal sequence of gD2 (am no
aci dsq? SB{%Qggk éﬁgﬁ’g%ﬁ%ﬁgﬁ{y am no acids 26 to 52 of gD2 and/or the
sequence from gD2 which is PEDSALLEDPED or functionally equival ents

t her eof , Wb@erﬂ@dﬂ:rﬁ&at%ﬂ@%lﬁﬁwe%tﬂé’rﬁlﬁﬁn doEang b &ImIS AR UEDBRS efrfbamv gD may
be added to the fusion protein,, Wﬁ%ﬁ e s of the HCW
0B oorai I irgTRodE SR i SR B 6t B s e SoRmerS act . 1
to 52 of higeeHBsh g B2mip faptegampté W @. 7, 0.8; 09 cues. 26 éturtﬁ&Seroﬂiodﬁdmt HEAWV gB

prot ei usi 0 I her
enbod|1r§re ﬁ%??l%ogemﬁ %%%’HJ g‘{e{%ﬁ}gﬁlcéejﬁf’ %@% 'ﬁ%@g\&/ c\%ﬁ%&%lsgd etfﬁ]?tveleé1 itlf rom an
i nt ernal @ma@é‘w@@a@mwﬁw %féeffsniﬂr axkeplabetyvern ‘Cam(bfﬁ(mgmﬁﬁﬂéﬁﬁi- of the protein

HCW g3685* to produce the protein designated HOW 15gB685"". These
specific si.on %%H ins are descrjbed in m)re detail in WO 95/3155

Anot her | 138 e PEVIFRT a0 IWENFPIRSRAIOY LLEPHENY SOWHEE Jesgn °HCM/
mat ri X prekenple bstwders ¢ ahd8thd, of 3IOVBL/ 09dicdy 6@t 3n afjuidoip@mpoRBdmwitbé ur t her

enbodigent, QR Q?dc?srees%ﬁ%ze bé!-;{rﬁé‘t V\@%ﬁ tﬁ\;gglﬂp Qe gq‘l‘ileH‘?&hﬁo%% oﬁ‘%me n an

nt|gen or genit c preparatl on omt a I| 1 rus
( HPV) cons\lltﬂéﬁlédd fcmmtsé ap estgg@nglcmnéosﬂtmn ‘e afivgnt gempastopP/ i@ B l‘HFﬂern 11 and

others), apsd Qunabféevdﬁfrﬁé WhrcH3§$apf)1%§|%fb$ﬂ m_al? of He ﬁﬁ%rnMécpﬁhal%rﬂxﬁ%r of( HHEV16,
HPV18 and ot her s 51 n one _enb war t

pr ophyl acfHgan 8?3% F?éPé"‘ﬁ%Rl% pEeo ebﬂm {or 6%@*%8%”??@@ 3?8@ 5t7m£|°é§ 3P

capsoner s gl angné s amnmtahoéthtﬂIﬁammr ofsh. Benl on‘eecsrdjuvamtecompmslg@ﬂs dlefedct ed

from tzge Iﬁ'}ﬁ pé’o&tbﬁ'f'egsm %”&%.QQBHE%} ?c!%&[bn Lljo Erg%g I‘tge Ja al humglq o%ggv%

enbodi rent scloséd 1n
96/ 26277, "e0amyepc soepeEion/ @mEmamoéma)@‘es@ch dos@fwgmtﬂ%@ Gary dependent

(PCT/ EP98/095I?€§3@:3:| \/Sluﬁ{eec;f%é SaluHRY c6RbsiBARank ML edAH opént@ﬁﬁ'%gﬁposmon
prophyl acti ¢ or her apeuti ¢ conposition nprise 18 anti gens.

b
For exanpPéded fo é)?e Eéiﬂéﬁ‘fttl‘@&?c’ iPbmeRsan éFgrE‘f‘“VSr@‘EEOd&H? géﬁ%‘?ﬁd @it ed

t oget her a@smgositionisudedkerapardtitutd Qlybirsfbii%)ad @htsgelﬂe:olripommlt enh thisad rebeeindonr esgnt ed
In a S r s cture. C ant.i gens VI.rus l. [ an
capeongr s e AABIER s BBl olh® o B AR BB ub Ses i s R R g4 R

W94/ 0579 Znal e mADF3he huBwn dosAddihe iligwdladiisantycoprositiomis araed e thenghluded

al one or %éntfalHﬁab% %mléba@n&}é‘a*bo%oét?on Eﬁueof{naﬁ%ﬁér?&?s@'dénEéwfﬂé%we%%a”m e,

particul ar pre erfed enbodinents this includes a r’rgrlsmg L1 E7
fusi on pr (9'[%?’ vb g F?E[W?f embodlment the human dose is 0.5 mi m thls empoediment

the vaccme composition of the invention will comprise a level of 3D-MPL at or below 30
35 g, for example between 1 and 30pg, per 0.5ml human dose, furthermore in this
embodiment an adjuvant composition of the invention wil comprise a level of 3D-MPL at
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I n one enbodi mrent the HPV 16 antigens conprise the early proteins E6 or E7
in fusion with a protein D carrier to formProtein D- E6 or E7 fusions
from HPV 16, or conbinations 10 thereof; or conbinations of E6 or E7 with
L2 (WD 96/26277). Alternatively the HPV 16 or 18 early proteins E6 and E7,
may be presented in a single nolecule, preferably a Protein D E6/E7

or ot oi s BHOEBOVRE0: AR BRIGAH hothi b h g Mo e, FoTossIonegT or

Pr ot ei n Dper EOUW o6 edinvant compositon depertdzinh o;DwEGZhEﬁ tﬁwsdjmmcmmmsmon The

n t
From ot he TRV < fecan Rl 20N pPfofefaflos) BaRbdshof BRELRE " oV T pes
i nclude HPV 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66 and 68, 20Thus {he

conposkt i QYheRfthd Iﬁﬂmﬂfo@éﬁ@&orhﬁﬁéﬁiﬂﬁ 'c@:*?razﬁ?ﬁn @r@IU&{z!a%u@BF hﬂ@@ﬁc Bfegﬁ?aﬂ&? or nore
of these HPV E'é#JFee addi ti on HPV 16 and/ or HPV L1 VLPs or

capsoner s gL PIIUYEI% CPRRRSiton W‘W”@Bﬁeﬁﬁ'? SRPHA ‘Ed’ﬁ% ?Os"i” B ¥GreMe engt h L1
or an i mupixgely Siditivagirenttainé alibid N\h@rrvetaﬁehﬁaﬁiuﬂhrqrmmpsmdsryﬂmm bses or

25consi st ni r sui enic
fragment s Tore plpdeSBaHEE. bl BHEBANE: shdpry ke Mehiodt P A4
i nserti onamauref § (o100 1 (WB( ¢hr IIJQWHI@QEWI’S@ prﬁ@gﬁbéhwn@rr@uemfﬂalm §0 Impabl e of

rai sing awvmaﬂe@ms&%ﬁ@age Ass%itébté BRENR of %W.%@fd?%ké?@pl@ﬁlﬁ&?&' 18204
recogni si ng from the I—IPV type

n {e n such as a virus
Ty A mard: B o GG i e o Tas a0 S BE T Ay 2on . 8 3% Borront <
i ncl ude t BOUBIABE B3| 44, BEOIGRBNSIS, BY) 40141, ASPEK; U4,145046, IANLER UL 00F SOQIIWAS A

I I I h
rortiear ! BokARLUAnealeoRle pleh AP BtpP SRS AR A S84 P8 40D Coroves
f ewer t hanes@mpesition deded Ysugiiyehcarpobidor dosehaifl heCaaging icmabdeat 0.9\Wdre the L1

is fram HE’M)ul@ n‘iih&grpicﬁl »%Bé?ﬁé@ése%?é’@@fmat@&r@d}eh%%%l b@%’ﬂ%@ﬁ gNpbRgoOVes 34
am no acids fromH ere the L1 fromHPV 18 then in a further

aspect thém??‘ﬂ”@?'?ﬁ Adinat ?%‘i%fﬁt*% of é%'@é% %MSH%BO“A%F%PS P?fr'BhPfHWC'm% Li.
Sui t abl e tsmpitibad oHPE 16 @1do.58ml hasmtu gL Sinaasotighrvenbedimdg @64idal4312.
or exampr2ColtaPery N7 eal ot o PEEFAVET dnc el 8o 1 Ao a
position e@mmﬁaioenSpmcailyaa Odi stvrssiod daboveymasonisise 88 ed dyyplgeqichee
conpaphsoypL3efHofl ternative HPV 18 sequence is disclosed in W9629413,
whi ch may be suitably truncated. Suitable truncates are truncated at a
position equivalent to that described above, as assessed by sequence
corrpgrl SOfMhe Gbdest IFRAVPIL & artdbitdBMeI@esremueaﬁe?mamerer}ZgItdslammﬂg@nﬁme art I_iamd
may be su use S | r an
protein fboﬁgjéﬁ%f)%mcu Iﬁ\fu[qag] F}M’ﬁ' %néertr'ﬁtﬁa wI}? u’nm VI oﬁjsﬁrgénruﬁég%oaﬁ]dl ng to
t hose nadecteoal pwemmnﬁtlmmwmraﬁdy threunasiadiantd seripesiiion, HNaMperedriot ei n
gt ven2tn U SeToTn sBHARY Bk BHARS MRS VNI tectBladspibbio MRS 51, 755
iv [ ul u [ , X :

35, 39, 4fcackgenigly prale. 58 59, 66 and 1568 nmay al so be made, in one aspect
renovi ng equi valent C termnal portions of the L1 protein to those
descri bed above, as assessed by sequence alignnent. The L1 protein or
i rrnunogenisé"fafbl*ea@j-‘rmﬂﬁl’ﬁ@ms eftfee invemdionicemthaeg wogreindinasamese intiallherepaieeh of a
fusion proiedu MRUEGH dascribbe irf we QEBY?WBQI hed lhﬁltprs(lﬁﬁ‘l Bddddt BuieBly @k saaiiear |y

ui t ab e form Qr virus

rote Th rRbeln J.8 i r
Pl ve B « PRRGEE Y biof| fbSi sedioRd ok 33t ottrfe RE MR 30 SRAROHRAORT LT
i nvent i onthieye a/0Rg WWWWSW%MP&H@ ﬂﬁﬁ@é@cmtmn@fﬂ@vmmﬂhé VReEE known
in the armeméee (I(Iﬂ%rpﬁé MPL%L@) Cgﬂlﬁbds}d@hgdlhfefeoﬂﬁhtm lslcdﬁ%e@pﬂlsihﬂﬂ@ab' y L2

structura roteins of, the vi or_exann 137 U55985610,
V00611575 TR bERF (IR 358 A A ESAIR & WP RICHRR Tre B0 5 1y
be used i fan e gewgieed wilkiehs oasiAi ERMPrase| @re§0@tﬁ@§§ puidide doe omsicleuch as
an L1385 efendblart. LSLitybil soloblk toabidansthe oMbiBe iafid Aldrbdnd® of Ii¥ldBted antigens

are either contained inside or outside the membrane.
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The conposition of the invention may contain a conbination of HPV 16 L1
VLPs and HPV 18 L1 VLPs, or a conbination of HPV LI VLPs from HPV 16, 18,
31 and 45, or |arger conbinations, and includes HPV 16 and 18 or HPV 16,

18, 31 and 45 L1 VLPs, or |arge 30conbinations, wherein the L1 is
optionally truncated as described herein. In a particular enbodi nent of the
i nvention, one or nore additional antigens from cancer-causing HPV types
are used with HPV 16 and/or 18 antigens, the antigens being selected from
tﬂe folt! OWh NgheHBMbbYIRRA tHPVadﬂvanlArQomg&mdﬁB oianﬂe53werﬁ§n d@@ﬁ;ﬁr}sb@%c{lﬁ{a ein,

e antig case e i m,0 S or
capsoner oo SecsRah St T GEndSHiy el APoTe  ELAseeie SHedisal i and
uses descnnvbetdmhmeehpnpmtmacdmmpe usséD@tPLcmwBihstmnﬁmb!ﬂzngf?sacme sppsioners from
HPV 16, 1 1, 7 L), .V - LPs or
in congl ng% |2§n Ivr?/l fmﬁrﬁ:& roag%tn?%feﬁ'%sﬁg%ﬁgn h’f ézﬁ?vaﬂ?)forﬁgo {t}%r&’%gh#ﬁg L1
protein rrﬁ?s%‘ﬁﬁi'bfa(lfl%/‘lmotyﬁ@ﬁﬁ?bmc@da@sfﬂﬂ’éé’@mlﬁéw ptivejsaponin in g|liposamalat i on

can be asw&meﬂomys@iaawd%de ?cﬁrﬁfb'?lt?ﬁlél%b&m%htaﬁe b K/arﬁ&@{%éﬁhon%ﬁﬁété on

angt - L1 okrephay i Sp s Eiad it pesBalhisfs e e R e

truncated LI protein, as described above. VLPs nay be made |n any suitable
cell bs t c S I inse [ c Vi rus
expr esgl otrllr{gj1 ﬁ\]{tﬁ& ng(?id!%gﬂ o E‘Ee&sﬁ%n%n @% agllﬁ fciﬁijolr:f?ng?C @E%saaa g?e\%eﬁl anown 10
in the ar ﬂ*9059ﬁ1@h fagnwgglﬁmiysﬁﬁh@”mwgBlmmuw@%%MS‘QQ?z &PRPNIDSER 45568,

and refer %Bﬁgﬁatwﬂ%lﬁi Ene Bpﬁwoﬁanfu'dﬁ& sﬁ@ﬂ&w@ﬁﬁ*@iéﬁfts Wb&ib\/aﬂfse 581=80Yin one
i ncor por at ed

ref erence. be nade se reassemnbl y
et Quelo eSSBS Y BOPR RIS Eabr it P IROHE R ectie
papi | | omasapantn iViR21. For exanple, MCarthy et al, 1998 "Quantitative
D sassgnbly and Reassenbly of Human Papill omavirus Type 11 Virus 15 |ike
Particlles in Vitro" J. Virology 72(1):33-41, describes the disassenbly and
r eassenbl yn afpedficcmiiodirant, QAS2HRyd BD-NPPsreppesant Bdhe sayne final eencepisdtios in
order to opt ﬁurﬂa@d&b@@%%o@érﬁ@@é:ﬁédsﬁ@n Ofin E!&éaas?)ect\/&ﬁl%é%%@dnﬁa@ﬁt KS6245568
al so descri be di sassenb@%//reassenb processes [%éé g lég_y%lt In one
aspect HPWUTAPE0E U IREY EIG&@@E?%%&OW@%@%%&! el a5 88
Conposi t i @8:g06f Qdet. pires enthel Bmbadiment, BRymMaONEsE S inantncgens compasitiongeni ¢

prepargt] AnRpASE IR LLAT POILASI SPvETh CRUTS ML AP RUGD oABodT BRTOd! U

fal ci parumo ens derived from
Pl asnmodi urs pravidédan aqiwvamt: cerdrosition davispa w@lz@etoé 2p0 st @dmm@ssm ateehyf, RTS, S
VEPL,  NEP35 oS-l A8 oftad1, 810lARch Bt sndabybr i d prot ei
conprising substantially alf the Cterm nal portion of the circunsporozoite
(CS) protein of P.falciparumlinked via four am no acids of the preS2
portion ofAnh@eJattrhettin&yBesméd atietharkjugan copdditans ufthapmsérﬁ)mvanﬂdn@mh.ndef

hepat i i s BV|r ru t he International
PatentZ%App\)’ a%ra%m k%ée% /@%é%%%%ea §nt@ %109% %r Nunber WO 93/ 10152
claimng priority from UK patent application 30 No 9124390. 7. \When

expr essed ANinY@ash \BT§ dr%rﬂé&%‘%ﬁé&a?&%o@ tlllér&ﬁ?pf&ptugé réc&ﬂfﬂfhg ab Qhe RteMthen it
is co-expressed wth S anti romH gro uces m xed particle

known as HfwghiESN, wb&b%ﬂegae%@ﬁ @gﬁef@@wﬁ %@“Wu ﬁB“QeﬁtCé%r?\%ﬁ Bﬂéﬂe@&t ent
Apmlﬁ;l Id cati gm dNOaneRGTbé)B&%eﬁ&%;thepmbdmrab]qdemai@h ME) 26ABMAEHIheA tyreebler r ed
e oal nt. o resent .l.nventjon.s ra. CCl . e e
ot ! gel e in byt LGRS NnsbOh S 5 hi RS k2Rt Al Eheih WIS
anti gens. {(@bueit vapdchehodian infitenge nisosohnet Inae elill fukibpyeobedinerdt e infoenzs

conponent s, 9§ m Hyhﬁn{zéét?eﬁhﬁatlé’&h%é&a\{a?éb%rdasn are P. faciparum MsP1, AMNAL,
MSP3, 38 URP, " RAPIL, RAP2, Sequestrin, PfEMP1, Pf332, LSAl, LSA3,
STARP, SALSA 'PFEXPL, Pfs25, Pfs28, PFS27/25 Pfsl6, Pfs48/45, Pfs230 and
their analAogﬂlemﬂbéhzﬁ’lvaﬁmsd&pnma@@mnu@m grebadidrEnereof fof h@ @crceme@tto tvent i on
is a o np05|t| ot ei t hereof such

as th e CS pﬁ%srepf E\nggnﬁr §u:t%ly A mact;vated vuru[s) prepargmn where vnrgs particles are

disrupted with detergents or other reagents to solubilise the lipid envelope. Split virus or
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5 conbination with one or nore further malarial antigens which may be

sel ected for exanple fromthe group consisting of MSPl, MSP3, AMAL, LSAl or
LSA3. Possible antigens fromP vivax include circunsporozoite protein (CS
protein) and Duffy antigen binding protein and fragnents thereof, such as
PvR11 (see eg W02/12292). 10Q her possi bl e antigens that may be used in

t he i munaggeni c co 05|t|on of the klnvent on include

St T ept 0cocEh HRFTGENS PLTTERIGE PR O SHEFOK RERER BLBRETRIAE otybelp B

St r ept oc odifluenzaanvus gethsr iafeeticgriot aiabtwatédrwMesbilﬁbﬂmmgth/ee’hiraﬁc&UQh oanit4

antigen or Q u 24, tat,
et Jap120°0¢ g o Bgepeh e u: B efibuey P AESF B hBHE S R Sl pS0BT Locs
such as gB9eR HErsoms ‘va'éQSttOIﬁéhﬁem@’ diyid rrmfmel aBy SEEMIys priigesicprenaciiions | CP27
f rom HgV1 t@éredﬁ%/aqeaﬁy& emqahewpaﬁan&( AR "r‘h‘é?aﬁ‘av(est}tﬁi@rg%ﬁe Qén@fdeer%é'dfat Ives

t her eof), Roft aviru i an i ve- at Vi ruseslésl pstein Barr virus
(such as gﬁ Od'é‘t(ﬁt%tpﬁ%ﬁ ‘tl“n‘@’rsém'?t ret@&’t’tng‘Pqtﬁf e antgenty Rri?%erf(ﬁlfgh as

apl , : | ar’mla 46 @)us @mpbnans. & oh eptyild, mempmmcewmteg@s th@@ﬁtttlvtrumey ﬁer us (for
exanpl e [ 0 atl er.eo epatl tis
A virus, H%Bgiteteh fﬁm%@ﬁ\%o&%&%aﬂﬁé ht%?er}} % eé RpaiG u A X ][CLI;i Lires gﬂ%s 1t iR o

pat hogens m%d?ﬁwG%Et%ﬁfézﬁy&@&lcﬁu;é}e@amm@pl A@mtﬂryruswwmnscabrevanaum (T@Mch as F,

N and 1G preeinBiides s@it é'éfﬁééﬁ(@%oﬁtb&'(e‘ﬁ%f b nRAd ahdH IOH@% ‘étrélHSVarfEﬁ‘%§| es
Vi rus, | oma viruses (for exanple 6, 11, 16, 18,

), flavi VFBQIE*BE'Q(SQMQJ*W&%#'% INflegza opity &N iRkt wst?@f'gen'we%?tw@s
encephal i tgeseralyr aositain) ap@insiseatinpepErabid hiclddpfoie) and sdBetinds IpeINz8 weliT us

(whole Ii r influenza v (Lys wn eggs or
VoK ool | 55 W mifighe N Rge BiidlRe SR by lla ERARN ¥ oy B0 gl

1992, 10, a@@Bme 9@ stiyetupsal piokdinscRibeughaodndsiensanity Ipttwtsemes)wmetmeem tteuch as
HA, NRs NAccl®@in e phoLSHns, or conbinations thereof), or derived from
bacteri al pathogens such as Neisseria spp, including N. gonorrhea and N.
meningitidis (for exanple capsul ar sacchari des and 30 conjugates thereof,
transferr iﬁtttedniatmdiyngtephﬁueﬁkaﬂstrusl :aa;t oé ezrﬂhia Horb 6FCH wgolerthneizan@me?rﬁ@may
adhesi ns) roteins or erepof, C5A
o o ease Pavs PP AR ke Bt A B Sk BiePhS 0 S g BEIEAR o5 ICHERF

Mor axel | a tRgppnceitaiety guérghefes atsalitrvited Yascinalcgim bk nawesgisly Brasubachier h asw

cat ar rhal 'sﬁaxﬁfopfnﬂt?éfégmrtﬁs hb%n@é’gréir@%é”wn@%’tloﬁél d@?ér%?\tt é‘é@@?&‘ d?édu%ﬂg

i nvasi ns) Bor det el l% i ncl \r}g ert ussi s or exa
pertactin, ep%@r'tueelcentda poe e VH%? N temt%rgt tfrh'é?%f/\ﬁ vafatteﬁﬂ%elwevs the
hemaggl ut Ipnsatbtlitsaﬁenyld&teﬁamy@tb@%&ts ahd/obioidaediop Bdtﬁpmha@eeetsuwm%c@adg B.

br onchi sept.i.ca. . i C n ercul.osis (for
exanpl e E%hﬂf%ﬁccxw %?Sb‘%%@gkg p\thcrbsn K#tdtb %/I iagolel'\/lnq 53@'0 SM‘a '3{)1 m M
par at uber @dditei o, thﬁ/lgr@tﬁ@‘gtmraesof degginynveih/ @ waplp, vnmﬁ@bmuacﬁg there fmasorephi | a;
EscherkChigisah Racdifle b%h&%n%b@&@ttgéﬂ for gllt‘:‘ﬁxlub rfcar oﬁ§@é@bl@bﬁgmuﬂg' gat1on

factors, heat-labile toxin or derjvative ereo eat sta toxin or
deri vat i v&8"PRERGFY duriag petRe Rt fieaipe steps Becessary fos RrepREicE? AUGRIRISBItE. coi |
(for exanphkeimehi ga toxin-like toxin or derivatives thereof); Vibrio app,
including V. cholera (for exanple cholera toxin or derivatives thereof);
Shigella app, including S. sonnei, S. dysenteriae, S. flexnerii; Yersinia
app, i ncl ld@nnghey emendisnenfc tleiinfluenze( s pesparmpbreisan Yegdorpr oftaeuniied sub-uniest / a,
Y. Pseydoierauleshs: Su%mytfgag c.ﬁ@sogedefgq;tleght@a tfre t\bcﬂn'é%t chfdfpeexanpl e
t oxi ns, adhesins and invasins CQ, nonel SPudi ng S.
typhi, S. PE#EL jnRnd A andgpey a@etﬁnsaddsm@rﬂdéant@geowr WDP'@tVétOFé{a@Cﬁ}?S

i ncl udi ng akthemmgyrtee@@n&e reatd%gleﬁi@ta@emtcﬁran@ﬂpyom@%wﬂte@g dib-ithvakdindsf or

crarm! © VLSRR ks SR Rl TP BB 1S 1 1o P

Ent erococcus app., including E. faecalis, E faecium dostridiumapp.,

I ncl U@Snglrpanétﬁéraé]hbcgi %n‘fe m{lt%n%@%ﬁu@?re&agé &h 80 e Aek i K%t\'n%g l’];lger eof),

C. botul |num( or exanple num t ox derivative t
difficile (rPtﬂm@é@ﬁﬁPBer@ﬁbélﬂtaf%ﬁﬂarrrqu&GSn\shw giaim thgm fingléanial, ded @e\selqmer eof ) ;

Baci |l us app., including B. anthracis4for exanple botulinumtoxin and
derivatives thereof); Corynebacterium app., including C diphtheriae (for
exanpl e di phtheria toxin and derivatives thereof); Borrelia app., including

B. burgdorferi (for exanple GspA GspC, 20 DbpA, DbpB), B. garinfi (for
exanpl e GspA, GCspC, DbpA, DbpB), B. afzelii (for exanple GspA GCspC, DbpA,
DopB), B. andersonii (for exanple OspA, GspC, DbpA, DbpB), B. hernsii;
Ehrlichia app., including E. equi and the agent of the Human G anul ocytic
Ehrlichiosis; Rickettsia app, including R rickettsii; Chlanydia app.,

i ncl udi ng C trachomatl S (for exarrpl e IVL‘]VP hepar| n- bi nd| ng prot ei ns), C.

o o . e



20Derivatives of Hepatitis B Surface antigen are well known in the art and
include, inter alia, those PreSl, PreS2 S antigens set forth described in
Eur opean Patent applications EP-A414 374; EP-A-0304 578, and EP 198-474. In
one preferred aspect the vaccine fornulation of the invention conprises the
HI V-1 antigen, gpl20, especially when expressed in CHO cells. In a further
enbodi nent, the conpositiagn of the invention 25conpri ses %DZt_ as

her ei nabo@gc%Pé‘PtP'H%gE gﬁdﬁog‘f“ﬂ‘?r@ﬁsmﬁ&{m%ﬂ%o’r&‘ifﬁ‘f'%ttleﬁ BANRPERFoUr

anti gen amdodpeollpkiefmldayef‘merrmmel nmunot her apeutic treatnent of cancers. For
exanple, the antigen may be a tunour rejection antigens such as those for
prostrate, breast, colorectal, lung, pancreatic, renal or 30 nel anona
cancers. @)%@rffﬂl@ﬁ%a s Qjeermﬁgwmprad@ammof m3y &acgieved arcetthibire MAGE
anti geps gu@lgas disclosed in W99140188, PRAME, BAGE, Lage (al so known as
NY Eos 1) SACE and HAGE (WD 99/53061) or GACE (Robbins and Kawakam , 1996,
Current Opinions in I munology 8, pps 628-636; Van den Eynde et al.,

| nt er nat i Goedxathplal thalinfiaénalviros @rﬁige&oi_@{mgézﬂ& preyaram@aiﬁeeébféamg foRe 1997) ;

Correal e al he Nati onal ncer titute 89,
p293. Indetéldﬂiloﬂe aéfg %j?rbég\sjf%g} e%?ﬂ}’é"ig%a& er"hjwoga‘?ndc?ggr ?{Bépg’f’ KU Ur types
such as nis¥lagngaayirusuing eges @ind oprilfyingatito marvastdd balladidier figdr Egpoman MAGE
anti geps b@uniifed i |arr5@mnﬁ@e$@£ttshbw&%' Aarbrﬁmemn%&ﬂéﬁﬁﬁw@&ﬁanfa i on

protein Wlth an expressi on enhancer or an sion partner. In
par ti cul aP| TEHEMBGEHOR RIS Yy 45 quF@&&“'t“Heli‘?(Sffé’Y fheD/ifup e REDphi | us
i nf uenzaerddombinant infiel2d Qldjsdﬁ.l’riati@%hﬁ@nﬁ hegieadle cell Butidv@hies GoH @bwink Be f USi ON

t t he, fi " 1/3 Pr ot t
G sc1 osea s 0BG, BovaEPedsiontt i eulh et FERK arselierne 3Rbe BEMDRLE o e
not rest r MOCEd ke selsmaniga7Bd)evt asfio such @p@@nﬂmoelisgmmigdim@ylemlis,mhatas GM 2,
and G’I@ OB:Q%PJIEH&ato?%mF B%?%Wn&%éz{ gﬁ? Qﬂt%%' %Ethegfroé&tlﬂ?bﬂlﬂﬂ%kgen nmay

be a sel E@ptl ornobne suc tro or none
Vi

en
rel easi ngVIr %%C'o%wmsw%ﬁﬁ%e@mubsf@t%%w inglgde Ry %?&F &9 MR§-Hept i de,
use; ul i gcéiil@e stém@ﬂé aamub@tfatm noBNGiIRdSo col lired; ﬂoﬂmanm@;sﬁ;]rﬁ@p 'c%l% such In a
prererred_ge | ment O nt i e are u SucC as rost ate
speci fic an{%)c &R °BER) "‘% <Boaex %ﬁ%&@e‘égfﬁzﬁs"ﬁéﬁd‘a%?4o 1998) ; PSMA or
antigen known as 15 Prostase Prostase is a prostate- specific serine

proteage he ¥ASdRa linkean élggéér éarﬂgé}ﬁ?c bg’a i Werel hh B BH@C%B\E dcm? Efé ne

protease catalytic tria a am no-term na

sequence, ”?rﬁ%r@éﬁ?m'@er&‘aﬂb%ﬂﬁ"b&? Pregrsees: &rfxﬁ%}ﬁlétﬂi‘%ﬁm ﬂ” p'Néff% scrpgd Gan, C.
Fer guson, mPpaMhSSn,o RD CGedo 1838, ard Ufk)qﬁ1&4h( indamBrate Mpeamiu | 3r résér@mmg and
char acter 1r§ serin ase with

t
prostate r egtt' ly S&“*ﬁ% ﬁégiﬁdﬁﬁg‘f Lfsr'1ngF§’r %ogvenﬁﬁ{%?rgerigrgattmeg& |SUCW§A” ) 96,
3114- 3119§Jhosph¢ia.t at idiedhygtperoiy lcambioatiopi tvigh HEveeabB rikrdesc s b‘éﬂeeﬁFﬁeerbr edi ct ed
struchyre ﬁlrﬁméfé%ﬂeﬁ%sg?r%c%gs QP L in lgﬁwgm%s&ﬂoﬁ%rﬁru@& eéﬁ%?spnﬁﬂ?%&%st hat the

mat ur e po ype Into a single domaln re protern s 224

ani no aci BeY pORGYedireindedriergonta pi rrelsalvigrigMmepodle saksu faexgmple sediysed. 25

Pr osgI aseI Gétfkk/@ﬁﬂdtélgs YSEHABEE By ;&m&ht%@dggemsmbyme@ﬁbﬂ%d%eBpee{grggcdﬂggvl 0gs
ar e | SC
B34 53 0 eERgn R T FAlY R e 2F selufieh Boohl el R REoeHE 88 G098 ( and

al so t he tiowthes pamaionigmgreeattidel (ERAENE diIBer5 iOES, @BGYentdNCe 88/ 2@ PiTfaiand al so

the cefre

(prostat ﬂ%@%’?‘%% peradng AR i ds o RB issE e B MBlang

i nvention ﬁ%%tﬂé’s@%@ﬁ%@fﬁﬁn émC@@ﬁwﬁ@ﬁcgwgmmr@s@a@é,e?ﬂﬁ@oﬁ'@lpwcaiﬁgﬁo% based
on prost ases)RROTRICA N, bY RBAFRAHSNPR Anl OIS QEIe SetbRRRGOf (" derivatives”).
Such derivatives are suitable for use I n therapeutic vaccine fornul ations
which are suitable for the treatnment of a prostate tunours. Typically the
fragment Whe brepertian progésd bastspﬂﬂ)yacprnefrmyajbbiydésa numbee opdiiérentaddration 00

e O nENHE, (na ! Apartifort!| 610308, | Bo L IfiaBiREoatn | MEAfIGAG. PILERT and
pat ent appl I catl ons. erre Fostate

P5013, se%@ﬁe@tlpmaﬁ@cw@a@ﬂm@m 93mmchm@ﬁhﬁ@@@n|acvafleta@ﬁe¢mtsnsélnds,port i ons
thereof conprising at |east 20, prefepgbly 50, nore preferably 100
contiguous am no acids as disclosed in the above referenced patent
application. See for exanple P5108 (WD 98/50567). 5 OQther prostate specific
antigens are known from W98/ 37418, and WD) 004149. Another is STEAP PNAS 96
14523 14528 7-12 1999. Ot her tunour associ ated antigens useful in the
context of the present invention include: Plu -1 J Biol. Chem 274 (22)
15633- 15645, 1999, HASH -1, HasH 2, Cripto (Sal onon et al Bioessays 199, 21
61 -70,US patent 5654140) Criptin US patent 5 981 215,



10Additional Iy, antigens particularly relevant for therapy of cancer also
conprise tyrosinase and survivin. Micin dervied peptides such as Mud 1 see
for exanple US 5744, 144 US 5827, 666 WO 8805054, US 4, 963,484. Specifically
contenpl ated are Muc 1 derived peptides that conprise at |east one repeat
unit of the the Muc 1 peptide, preferably at Ieast two such 15 repeats and
which is re(g anl S F the S antlg‘oh% (f 054 438). Ot her mucin derived
pepti des PRtPRHEE? Eeﬁﬁ‘t efivatiog b %fmaidﬁeweo?r Pritreniolagtenst i Vimy be a
breast cambieh neytheg@mndedsalt befas: bredfte? dplieig, TRRNEPREHD oees(sUanp@é e4tied0668267)

or those dis S n 5 3869, W9 479 98/ 45328. Her
2 neu ant ?%e%s%arggtc% s\c?%lgog’ gr ?%’ °§€t?”3/°§% r‘u’“{ﬁgsspatg %eqssé\@i

Pr ef er abl urifiationgrocessiena e@ﬁmm@"@gemiheormnsltapelseiemr@eém wommm n (
conpriging approximately amno acid 1 -645) or fragnents thereof and at

| east an [ mmunogeni ¢ portion of or the entire intracellular domain

appr oxi rral: gigrednRPlictiy ¢peRngatntiget PERRIREORE Aererdingntopthe tinveniialy comprise a

intracel | telsmUalmﬁlehDdiT Taken R aamfpmtaexhbe rehase 6 s produclemBioBedal

fragrrents hcon ru ts are |sclo in, 25 WDO/44 99. .
particul ar HBE% rou TCQNRROMY ”%E‘?E%ﬁs %ﬁfafe£8fé’g?{h°f§'§e W@\m as
ECD PD Seantigsp. 061‘621@‘(8@9 bofﬁﬁevelae|802ndé'utoas}<-m®fbarehm&ehh Terprbferretbrangesd from
rat, m@usf%rwefaﬂau%ncen?aﬁon@,me@ AdrABic BRHAcRARLANE vABk1eIRRS apsSOCi ated with

turmur support mech anlosms % angi ogenesi s, tunour | nvasion) for exanple
tie 2, VEGESenH) 901§0i@r@gr§@qe§rﬁglyae 9% 4dns of the present invention
may use amito@EAHOdR00Med. T ROWNBeIdre bleforadly 0.06%0 00BaRI®. anti gens may

i ncl ude nucleic acid, pathogen derived antigen or antigenic preparations,
reconbi nantly produced protein or peptides, and chineric fusion proteins.
I'n particlil aspeditc ambédyeenti SiebpAconthstraliep Aomiyedye 8@ réngeb fromt 01085%F ot ei n i n
a | | phglat 6God0fm Virk Ligngf sbiftichmbodit !ar‘ut e GRtdeh KEEBRGed LLPP-CRRE O @

non- 1 i p| dat e derivati ve. non vatives I nclude the

non- | i pi degresntratel @’Q‘ﬂi&e’f%?fbhasp? JEER Wmoawntragort w@g!ﬂg oM §23%6-0&ni nal

am no aci dﬂv)oindtﬂaa@ t6 ®B-dRlited laI ks DHSH Bran fdrNSiorOhitfiBie ddliRamted kdreRza Vi rus,

and the c r ot and another, MDP-GspA is a nonlipidated form
of GCspA c@?@{xl“*g ?@A*JgEW%ﬁ'SP)’ N-term nal am no acids. Conpositions of the

present invention may be used for the prophylaxis or therapy of allergy.

Such YRCCinNgstydp Lgpg?;ﬁ@ %b@ﬁxe@tl ltl%r EhED c%ﬂ@éﬁ'trfaﬁ&\ fofr qr to‘?‘l %b ga@% g and

al | ergen 5non-spec 1Tic antl ens (for exanple pept | erlve rom human
| gE, i ncl &8PHe Otﬂ]F/"n‘Wt’ fegt h%ﬁ@@lfwmwlwaﬁ%?mtﬁewmﬁ‘éﬁdﬁfeaGlf_rrhdo 477

231 Bl)) . cdresmased hmeoﬁvhkhﬁwaﬁr£3'ﬂ@h X-AGe ohentraR aalngag b@mu@@ds%or t he

i oot oukox AEERYKertl a8 HEPE R B hetChie kel 88" !

at her oscl er tieitsifferdan theAlopthd iferewlatidlQThe conpositi ons of the present invention
are pggticularly suited for the inmmunotherapeutic treatnment of di seases,
such as chronic conditions and cancers, but also for the therapy o

per si st entrefargie e drivenzagrenamtiag is/preprsed bripp Biese SRS oW !w@éofﬁh!e@emai

i nvent i onorap*r@remwtm %'a@ééd&e%ﬂihtoﬂ'@r@l fF@éfeﬁaB@ thd%@@%d’lﬁ‘ﬂf@ﬁya &E arafapGh | ous
di seases ercul_osi s B Virus

L eas e aB0lS e EERE b Rmelniiec WP ARy ?@*Cﬁfﬁé#%@&% HER hod of

t r eat nent carfai@nng redidualdbiamersal. In particular the influenza virus preparation comprises a

30  haemagglutinin antigen stabilised in the absence of thiomersal, or at low levels of
thiomersal (generally 5 pg/mi or less). Specifically the stabilization of B influenza strain is
performed by a derivative of alpha tocopherol, such as alpha tocopherol succinate (also
known as vitamin E succinate, i.e. VES). Such preparations and methods to prepare them
are disclosed in WO 02/097072,

35
A preferred composition contains three inactivated split virion antigens prepared from the

26



susceptible to or suffering fromAI DS. The nethod conprising the

adm ni stration of a vaccine of the present invention to the individual,

t her eby reduci ng the anmount of CD4+ T-cell decline caused by subsequent HV
infection, or slowing or halting the CO4+ T-cell decline in an individual
already infected with HV. 20 O her antigens include bacterial (preferably
capsul ar) saccharides other than (or in addition to) those pneunmpcoccal

anti gens Hé¥2racpmmentrsiairainpof s apprnpnidtelvfivanza geassnar e conveni ently stored
in liquid bulk adsorbed onto al um ni um phosphate - it is therefore
straightforward to generate vaccine conpositions of the invention by

adm xi ng Seaferably §igi ioflupBzepvitur onkeligeniaerepdration tireresf anthibe jadiveart imoeerding

ext enpor ageess Inventith efre rc%l?ﬂa%e& he tRé Q‘é&eb&ﬁﬁaﬁ’fér alt i Q%H@J kgles ané vigl ect ed
from a.gro I.tidis serogroup A capsul ar saccharl de

n meni n
(MenA)® NP }f?f?mbg *E%W@{;fsowedﬂ dsuiinagr Insar gliepetye sriedieyent. N

meni ngi t i ohflsergandgs ouant‘gemamseﬂamos mm%adadmmm@mrwng m&merigvddtadt S
serogroup, ul C Ll de G B St coccus group |
capsul ar sééééé arlls’gJoﬁq ‘%argtg (%)D]% I?Sré)%)t a(izso&r:’%sadgr S'}"f‘f %‘s’ﬁ ar Y8 chari de,
G oup B Sﬁ@fé’ptstféﬂmcrﬂg f@r&blmﬁctl Itis retepsditoaas E’Wﬁmnmch@mwyg Sampfst ococcus
group IV Wﬁ%%ea{}ao‘éﬁﬁqg%rﬁ%%mpﬁ&%ovﬁcﬁérngEQGﬁépﬁé‘s% vHi oVO‘%a:l%ﬁ%@r

sacch)%lde St a ?ﬁ/l 0oCcOCCUS aur eus ar saccharid

St aphy? oc 5¢KERIEl éﬂ@%?ﬂ@%exéﬁ‘ﬁ?uihérc@ﬁ%@ %di Hixaleny '”§‘é6’€ﬁ§r§%’e"*ﬂ?‘bm
Sal nonel | anttgyépéf)lare NresBRtBd MObhd GhIS(3BFRI) (Mtigeaicantainar) ladd laRSe-fildtsyringe

fl t t.h t d
| poof | oo ks uBegbyar e M BB Sty AR dnis e WRER Y BBREHA L on has
been det oihef\i!%@Oibtyinmgyh@)torwenmmbtﬂveiéntlcn@mmatmétspi(oqlsmo setigehors wxavpd e WO
97/ 18837 Qbm\WR @Q/b?%%%é)the QFinGWonfli ﬁé:mle%d@%@ﬁué@é@%@ﬁa@ﬁ%&éﬁﬁ& hari ge

derived fromsaid N. Treni n% ) one Or nore o
the 13%knBRR9%: rﬁﬂ?ﬁ@t'@ﬁ%‘@”(tﬁ‘i“s{@e g is {eplacedsby gpintramusculgr neaglle gngghe | 11 or

L12). Par {éigHé wd;oyre@tceeft@smegh GPRRI dXainbRNENAEE: e RO LSO dCRHNEAEI NT: 1)
conj ugated Hi b 2% ated MenA and conll ugated MenC; 2) conjugated Hi b,
conj ugat et H‘i?éﬁ@"’%‘f?ﬁ‘e ﬂ?%}‘éf@r&’%’?ﬂ?mﬁ 0 gonj ugated Hi b and conjugated MenC;

and 4) conjugated MenA, conjugated MenC, conj ugated MenY and conj ugat ed

oo plor Ot PR3 el el WREE el o S RIS GRRMARE f3n BRa0Be8 O 0°
MenY av e Nitueran| sipat é%. samomuﬁwaibmtemralsmewat@mmsmw tehehgreihydefimetids i de

approac h Eé?so&éfé@' wied b%ndbr%:ct Aok 3€ or thhad trfilé) Ipb{t%r?‘h%@ h@rﬂedé‘s%oﬂ%d %@thaé € poor
|nnunogens To overcone th saccharides of the 1nvention may

conj ugat eaa'id&”fﬁ Sttreak: SHER PE@'% mayaisorPepetRied do By PPATRIEE Sfra'Fﬁ%l*f] fhﬁé%
preferr edbem\lnelmqfaetroezar tm thélea@mc;baar mdae@‘aieﬁtlvbcc&%dsucn ésr@bivélmnbt an ar e

l'i nked to '%&Frﬁo rot € np 9 such % {hs are
current !y 3 lteB V?‘:ﬁé'e T eﬁ? o%ﬂ?c? f‘%rh X Fssggg PN pa '6gens

i ncl ud®e th@brlerapht ih@riha patadtial &t nassotiated iwith a(@hderDie @EMB@?SIadee‘swalns
respect i vegleydut nkEMNRLS0: Hgmem,h?wy% oNXLH), protein D from Haermophil us
i nfluenzae {EP 594610- B) rom N meningitidis, and the purified
protein derivative of Tuberculin (PPD). The sacchari de may be linked to
the carri Bé:dﬁhmlefhtél vitMs aaﬂyanmmm pF@taman (t!ﬁé?éofe%amilbﬁy mlaﬁi.raba}’lt Ish&hiat;e U S.
Pat ent 4, %% ¢ p@/ } cal @,’ C) (—{fer

CDAP conj LGATTSH ri"é e ‘1”8‘(’1”"8[?{‘ & \/@5‘3 6%)’8@3‘%"2 e"‘zib?"&fse‘%r éi‘B %?”t pgeparation

pr ot eBh: stiesivhisitdlaiehhe qiatrivaiEng aying ab potigeh fiohnehee mijfiegeat @fuerga@irdnd, to 1: 1,
nore pref f .y,

25Conbi natgtlr I%%%%gg Sﬁaiﬂ‘ btea Qasv\%élat%d"‘@/r O\g%%gd%ﬁigtog%g%gnorgggﬁ i %ﬁ%na%goccus
and a di fP%?W‘aﬁét‘“ﬁ*@g’éﬁ”é‘?@c|0H@F%ed in the present invention. Many

Paedi atri c vacci nes are now gi ven as a conbi nation vaccine so as to reduce
t he nunbe i n |on a chil t rec ive. for Paediatrijc

Vacci nos SPRGARKS Pah BT thaPals el shEE AP SRET oy PSR GPT ¢ he
pneundt occabrevh @c: ritesontding dneaewmaenhggjnnnm:ommp)aramd thet ieemagglofinresh Bk t he
invention 30 can be for rrul ated with (or administered separately but at the
sane time) the well known “trivalent' sgonbination vaccine conprising

D phtheria toxoid (DT), tetanus toxoi d (TT), and pertussis conponents
[typically detoxified Pertussis toxoid (PT) and fil anmentous haenaggl uti nin
(FHA) with optional pertactin (PRN) and/or agglutinin 1+2], for exanple the
mar ket ed vacci ne | NFANRI X- DTPaTm ( Sm t hKI i neBeecham Bi ol ogi cal s) which 35
contains DI, TT, PT, FHA and PRN antigens, or with a whole cell pertussis
conponent for exanple as narketed by SmthKlineBeecham Biologicals s.a., as
TritanrixTm The 45 conbined vaccine may al so conprise other antigen, such
as Hepat| ti s B surface ant| gen (HBsAg) PoI i 0 Vi rus ant i gens (for i nst ance

T 1 - g, AAa . .



O her conbi nati ons contenpl ated are the pneunpbcoccal saccharide & protein
of the invention in conbination with viral antigens, for exanple, from

i nfluenza (attenuated, split, or subunit [e.g., surface glycoproteins
neuraninidase (NA) and haemagglutinin (HA). See, e.g., Chaloupka I. at al
Eur. Journal "din. Mcrobiol. Infect. Dis. 1996, 15:121-127], RSV 25
(e.g., F and antl ens or F/ G fusjion see, Schmdt A C et al, J
Vrol Mague Orpig saingots Bt o beigg e terhinar 2B igbange nagaN e d
et al. suppp)latiowWpsnddek |paih()@eng; for laimsaBUahed haghaghpniotreiyne ohdlwheghdag, and

2 (O 2y oeOmBARSRt R, O IR IRILE Sy STBE cEHREL Bl bl €71

Paedi atri c I na VaCCI n resen i nvertion for
30 gl obal numéezt nfemcades muefwentmayrﬂroit mﬁyi b¢ @ M@Q@Mﬂmé@s hdeon nore

Strept gc oeﬁmatngmmnen G bé*@reaﬁ‘:} beRRHiSHs, (Y, eﬁ%aﬂa%&% Hgaged to
protein D), or_nore pneunpcoccal rotelnsé% re era ose descri bed

above), Hhmﬁﬁe"bgﬂﬁﬁP%m§h?PE%Em@ﬁbég gstanier 9?@%&%@?%?@PNQEEQF%rrhaI|s
and/ or nomepyeake hoenamusl scdunfdreteha eengeﬁ’raadi Biimmbhéledicalig vans ageousl y be
used as a protein carrier for the pneunococcal 35 saccharides (as

menti oned above), and because it is in itself an i munogen capabl e of

pr oduci ng GBrtgielpertise dicagandraly ot arcinireasedgisk nbecawingtiyipetad Wih Hflugnliruenzae
(ntHi }o Thendifnic Mpt%e! Jrﬁe ok, rtnélch;%neénynmnarmyaﬁabl;ndmeaep&arﬁdaen

i nfl uenzae anthens can be i1 ncluded in vacclne in sub-unit form or
may be addeifea¥aAHt GEAY YPYs 8t aer?ﬁrfﬁrﬁlg 'ﬁﬂ“ﬁhé@"% aEﬁJ?@P Feithr BefeMeesi cl es

(bl ebs) W&dleefﬁzfapmetph& obﬁ@tpeablzlano:{bohfmﬂg&mls@t Bh oR&abeEEskOft id aheoﬁmmnogem c
conp03|t| n.,used f he vacci nat i.o nventlon In th

f th
O oont |1 8 B S e RSEh QR & sdoiBaROFR T bnd BASihbORakl | 0° ot

inducing 10 an inproved CD4 1-cell immune response against at |east one of
the C%‘FJO'A%B{heP{;}Eb;Q@f'Heﬁble%o%F& étgr‘?d? é‘se QQP&%‘tFab&é‘rsCﬁéH&?ef el fork RGP
1-cell imune response 0 e caorrespondin conp05|t|on which in

un- adj uvatiasevey beéore@ae&eﬁeswesow%wﬁl%@%%@@%%%e iR SQURERStn al so

referred Tﬁ@laa%avd)bé(tdmélpdimﬂﬁiltidv@lndéstmétiﬁnﬁ irp pRehf ya‘arerrtrﬁadbhm@é anMéeéte t he
i munogeni c co?rr%éa% tion i.,.s an in 5.the

sitlo
| e a POUEET RO Wl ol oo G QDR PREE I PG PRI rile of
whi ch bei mepnéhspageesi ¢ starin, said |nproved CD4 T-cell immune response is
agai nsjy the pandem c i nfl uenza strain. By "inproved CD4 1-cell immune
response” is neant that a higher CD4 response is 20 obtained in a namal
after admTAFS{forahpshovEPt RE Pé?ﬂ'%\mﬂﬁq &0 2 IFFHBE SRS U OIRFEEION IR RFPISH t hat
obt ai Ined @@bnéth@ﬂlmfaga S raapar@enw‘ sitUaBors 3Ne %@ﬁrﬁ@ﬁ pémdelﬂwy\llﬁihiwum sgljaureant . For
exanpl e er p 0 in a human patient upon
adnlnlstrér?@ ags b @ﬁmNWWﬁﬁ éﬁﬁﬁ 8§§§$§RF %ﬁﬂégﬁgrlsing an i nfluenza virus
or antigenic preparation thereof together with adjuvant according to the

| nvent,on o GO LRAd Hoklic, A8y EERARARR, IANYFES ALIRE RHBIAK hRld & of an

i munogeni osli t conprising an Influenza virus or antigenic

prepar at i @ﬁ“‘i%? EAINSPIHE A PRRAQTHC &*éﬁ”m\/‘éfﬁ'tr@ﬂ\’e’@ﬂé KOMBPSHAnPVoReniin fhree

advant ageQrsdemib etralse Srdférabip tHecRnpbéiion dbhtrenAae pBdtehic&kdinst esponse capabl e
of detection of influenza epitopes presented by MHO class Il nol ecul es.

30l n particular but not exclusively, said '"inproved CD4 1-cell imune
response' Al® ehkdrapleredf iamtigensi fomuthel :ogi:Lmagéryc wapposieeh patthee mventonearea

patie f u t LS

Car onagat P AEbPRGRl oB 22 B Hrol A ARk B B e uch
virus or &t mgetrpr%feebkyénorre@reanefs pﬁawmefﬁ@e) tirleashpreprofan gy at ipash ng

failed to dn@ssie@&‘\iarﬂd@ a%%gaw atrh@eHraoes) eurgéeuntrﬂéeéi lohdl @1eSBﬁ§gth¢déc1§’sSpeCt
said CD4 1-c 5response IS i ned in_an j nmunoconpr.om

subj ect swenuee"f%pe ‘"'%Eﬂe‘fmt e R ?%”S‘ Y pEigFed JPMLiGE 91 PLI5EvENNY
adul t youmpgesmblisdm F&ﬁApeaessrmefmtagea m&eﬂmnazahmrgmther@k Hspdlou:ahnsmambraneon
(" hi 9%5” %‘éleu&?“bé }emts rthérefsg' I Anger H%'E Endisatd Ex\@w varidbi§ 't@@%&"ed C4

T-cel | assesse y measuring unmber cells
pr oduci ng gémra@fehycieé plestspioate ighydjeasivpsme bpAC| ?r%‘sﬁ‘ﬁmbtﬂf'ﬁrf@[eé?ﬂ Varasts t wo
different cytokines (CD4QL, IL-2, IFNyg TNFa) cells producing at |east
CD4OL and anot her cytokine (IL-2, TNFa, | FNy) cells producing at | east

I L-2 and anot her cytokine (CD4OL, TNFa, | FNy) cell s produci ng at
| east |1 FNy and anot her cytokine (IL-2, TNFa, CD4OL) 10 cells producing at

| east TNFa and anot her cytokine (IL-2, CDAOL, IFNy) There wll be inproved
CD4 T-cell immune response when cells producing any of the above cyt okines
will be in a higher amount follow ng adm ni stration of the adjuvanted



conposition conpared to the adm nistration of the un-adjuvanted
conposition. Typically 15 at |east one, preferably two of the five
conditions mentioned herein above will be fulfilled. In a particular
enbodi ment, the cells producing all four cytokines will be present at a
hi gher armunt in the adjuvanted group conpared to the un-adjuvant ed group.

The inpro I res e conferred an_a vant e

i nfl uenza\{ ‘gDén%g ﬁt‘tb ﬁh@gg%e SB?’gg'é’ﬁ?t Lo oty %ﬁ%‘é” cg(?g%@ I%Pqé%t ai ned
aft er one asil riipl183, aoimmwtorogtcal@nfunﬂthealseqt@ta@ndGmmpﬁmoaaetanw flsiche ogxtrenel y
(oL Svant BaREATRNE By pf ARG FXBho DL PR fiitn SIMUAL A0kl o7 A1 N
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defi ned, |s (are) an _the corres response |n
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|nn?nolgﬁp@&#amﬁ$png$$@(g@@ﬂ@ﬁ&magbgsp%gvaCC|natlﬁn mﬁthlan un- ?djuvanted
prefera uenza virus are.hi r i,n the ation first
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t han the @apmesﬁﬂmmegﬁmﬁwpmmimLmadthm&mmmuu§Mmacf|rst vacci nated 5with
the ugs adj uvanted, preferably split, influenza conposition. In a specific
enbodi ment, the revaccination of the subjects with a boosting conposition
conprising an influenza virus and a saponin adjuvant in the formof a

| i posone, as defined herein above, shgws higher antibody titers than the
correspondi ng values in the 10 group of people first vaccinated with the
un- adj uvant ed conposition and boosted with the un-adjuvanted conposition.
The effect of the adjuvant in enhancing the anti body response to
revaccination is especially of inportance in the elderly popul ation which
is knowmn to have a | ow response to vaccination or infection by influenza
virus. The adjuvanted conposition-associ ated benefit was al so marked in
terns of inproving the CD4 1-cell 15response follow ng revaccination.
SpeC|f|caIIy, t he adj uvanted conposition of the invention is capable of
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cross-responsi veness against drifted strain (the influenza strain fromthe
next influenza season) conpared to the protection conferred by the control
vacci ne. Said cross- 20 responsiveness has shown a hi gher persistence
conpared to that obtained with the unadjuvanted formul ati on. The effect of
t he adj uvant in enhanci ng the Ccross- respon5| veness against drifted strain
is of |rrpq)rtan |OnC a g m. % tuatb[q ‘Hrther enbodi rpant the
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boosti ng V, rep t her eof whi ch
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firstoy aC&iRﬁﬁﬁilﬂBr RMa0H), rlﬂr%fe%lmﬁ%?@)rﬁ?‘im TPWRAGRSP 6r RPIRPSid GRS of the

i nvention dm nistered b suj tabl e delivery route, such as
i ntrader nggax IM@eﬁref?rﬁ?]Yﬁ%’a{%{C bRfk-al , intranuscul ar or subcutaneous.
O her delivery rout es are wel| known in the art. The i ntramnuscul ar

del 25 qsi tion.
't ades it gidel P be B uhBloblF s REM L P TH Do AR B S ERTPEE sy be
used for iamitgﬁa%léww&ﬁ fipe dtvieasy fouf serotypampireiershiyrat Eaaeteaﬁven devlvees maeh as
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vacci nes H’é‘i}’”ﬁ”&a@ Qf@teﬁﬁrﬁf?fregﬁb@(ri‘ﬁfcw 01 E"é§rQHﬁ|QfI‘PVPtP'r‘ﬁ3 tdeﬁﬁ@e%fapé‘&l ve
penet r at i Preféraisigtdmeods men@etéirs s r‘iP}QDt foe a&ksnﬁmr&wgh:ams flraosal desieaiéeed in

V‘09_9/ 3485?@%{&% I;P/]O?g%i?ran "I_nm P%\' ?‘éa ?%ncp r}af"e%mvg}cletn %ﬁ nce, and_ functi _onal

equi val ent's ereo SO sul Vi ces which deliver
|l iquid vaccines to the derms via a I|qU|d jet injector or via a needle

whi chspi eRGaSHILMsSdiabd DiS IO hORATRREe @b@qg&e&, R uaemscmerf&&q s the

dermis. Jet injection devices are describ or exanp e in US'5, 480, 381, US
5, 599, 302poiy§§cg1a:§1§gs R4S {8 PRoy rynunpgeny gTo overcome th]s saccharides may be

conmjugated to protein carriers, which provide bystander T-cell help. It is preferred,
therefore, that the saccharides utilised in the invention are linked to such a protein carrier.
Examples of such carriers which are currently commonly used for the production of
35  saccharide immunogens include the Diphtheria and Tetanus foxoids (DT, DT CRM197
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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, US 5,503,627, US 5,064,413, US
5,520, 639, US 4,596, 556US 4, 790, 824, US 4, 941, 880, US 4,940, 460, WO
97/ 37705 and WD 97/13537. Al so suitable are ballistic powlder/particle
delivery devices which use conpressed gas to accelerate 5 vaccine in powder

formthrou e outer | rs of t skin to rms. Additjonally,
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accor di ng righohittedsyent i on. Si - dose devices contain two sub-doses of a
si ngl e vacci ne dose, one sub-dose for admi nistration to each nostril.
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| Nt adgr Maloieis URGHE AR SheQlisib b RRARA) la?l! Qm%ﬁ«%kl?u%%néfﬁ?‘&b%biﬁ. embodi ment, an
i mmunogeni ¢ conposition conprising specifically an intluenza virus antigen
or antigenic preparation 25 thereof for the first adm nistration may
contain a standard HA content of 15 pggper influenza strain, and the
boosting influenza conposition nmay contain a | ow dose of HA, i.e. below 15
pg, and dependi ng on the adm nistration route, -nmay be given in a snaller

vol une. 30Popul ations to vacci nate



The target popul ation to vacci nate may be i nmuno-conprom sed human.

| mmunoconprom sed hunmans generally are less well able to respond to an
antigen, in particular to an influenza antigen, in conparison to healthy
adults. 35 Preferably the target population is a population which is
unpri med against i nfluenza, either being naive (such as vis a vis a

pandem c rai ailed to respond previously to influenza
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i nfl uenza corrp05| tion, contains 15 pg 15 of haemaggl utinin anti gen
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6, 2 or pg of HA per influenza strain
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a | ow dosanmmimnogays@ab@rmvbs@dsiar;\ lacastmtdcﬁﬁe VO bpee aﬁwhﬁ?MVhﬂatmxd 0.5
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0.7 or ebﬁ’egégose fﬁ@q%‘\{d)@éﬁg@g"%g@g? according to the invention are
pref er abI y bel ow 500 pl, nore preferably bel ow 300 pl and nost preferably
not mppe irh@'ﬂ.lr@lgpéﬂtb&)@rﬁerﬁlof He prESHt Pt%ntﬂﬂszﬁrrm.ftgg%e |n 335@ &anta%gallt ow

vol unme vacci ne dose_ accordi ng to one aspect troni1s dose with

a | ow ant PRSISN s 8798Ns  PrRRARAEDIL erives! aomatt@ut*umaﬂj P@P’Hﬂmaabfdfﬂﬁ (Tipéf)pg HA or
abgut 3. OC@gldelﬁer(]:i(tp%@ r&dpoasing: fdarrgealtamklabtﬁﬂ-iw 6 Gty ﬂOqupd;thers)Ta@d/bﬂFéue_nza _
medi canmen t he invent.i refera tain international criteria
for vacci %Iengmé? ﬁ%%?&%bigf"é g?ft??’ Cgﬂcﬁrx?g?ﬁéaﬁpgﬁéﬁw othgrs i‘reasure the efficacy
of influenza vaccines. The 5 , European Uni on Offl cial criteria for an

of f eChbve v fCbRbodifah 15d drfit|di 804 BhE o7 ¢, b trteage&?cb'csmgx ARHOW.
Theoretically, to neet Eur opean qU| rerren ah Tmriuenza

vacci ne hS¥mergeid oprigigs 9r @ﬁ?éor@mt i fétlwt @rrote&ta GRMPHENg &g @ merg@ntigens st r ai ns
of i nfl uesaectéddr dd-Anpolghs\EC ER 5 £F By, coRR@ERt i ons of the present
invention suitably nmeet at |east one such criteria. 10 However in practi ce,
at least two or all three of the criteria will need to be net for all
strains, paens erohaintgnt ter foamneliusiat piotedn stec h2BE% as dinelvsedds 6VD@62627 el | very
via asglif riteria may be

suffi ('oélﬁlen{a"’:r\drtféjcg)ﬁreE g)@ﬁ%ﬁ? HQ&szed%?gEe ai%gpﬁ(g%ﬁ@g f\3/\?3 of the three criteria
to be met by all strains while the third criterion is 15met by sone but not

?I I s:j r i’il Apréferratt HPWRerOidkl Mecttohroe@ar&bf %tdbﬁ)rlactfmﬁ tHe@ébé'uﬁ@E@ﬁBo%at:@rﬁ Bagl T erent
Tglrol 2 l{ ti%gﬁlsggiﬂfgq?gr(ia{g%%gﬁésa% ampe ?_1 or L2 anpgé%umgnérr?err!g o T,?%r gars).

antigens presented together as a virus like particle (VLP) or the L1 protein alone
35 presented in a VLP or caposmer structure. Such antigens, virus like particles and
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Seroconversion rate* >40% >30% Conversion factor"* >2.5 >2.0 Protection
rate*** >70% >60% 20* Seroconversion rate is defined as the percentage of
vacci nees who have at least a 4- fold increase in serum haemaggl utinin
inhibition (H) titres after vaccination, for each vaccine strain. **
Conversion factor is defined as the fold increase in serum HI georretri C
nmean titres (GMIs) after vaccinati )J each VaCCI ne strai

Prot ect i of*T°APE™S &Y nEY K% he %%‘? ceht BGEwPEr WattHees W?‘f{zgﬂager um H
titre equdVOI4dD5@82,ginest@I3/ad1an 1: 40 after vaccination (for each vaccine
strain) and is normally accepted as indicating protection. In a
further aspect the invention provides a nethod of designing a vaccine for
di seases Bddfinahearty mretelpsmay heringlydsdtadunet dirag dgdioraproBibs suciTag 8F] E2iot i vat i on,

conpri si n&e?é‘ab?ﬁtg%i B%n%ﬂe iRy %?H?ér?édnérﬂgoo%ﬁ'fs %p'tﬂlé)%ﬁ:desaBC\/LP 2)

conmbi ni ng _sai d. antj j uvant “in the tormof ‘a I'i posome as
defi ned hEPBYRINGHd 52?115\&?&“&?%8 8’!\?&6‘0&%& )ne upon admi nistrati on in said

manmal i s capabl e of inducing an enhanced CD4 T ceII response in said

manmal . rences in at on
i ncl udi ng-ms} en OQ’L”S%‘ géet Ilq%\flgéan e&? gﬁrtngrélse th? gﬁ{fy Pro ellné l%’o&e[_; fﬂ? ?'{/
i ncor por awélﬂja pipteie Peayier i, form Pidtain PhEBav BY dasmme frofn UM, of bemitieatioss

' CONMDR{Si Bdreof; of SSMMIABNs B or®I TR LS8R0 M@*ﬁ%' s intended by the
inventors to be optlonally substitutable wth the ternms 'consisting of'

10' consi st of, and 'consists of', respectively, in every instance. The
i nventi OnAﬂérhaktsvbI? theu Fitrers tﬁl‘emcédr@%tﬁys Eefaeaﬁ@mmatymet ;h@se‘ntzidl 0\l srmle

limt b - put
et nods. uBgoyE AERERR & PRt By Bl B Chuar it T ERARRTEN Py cBRTRL
pr epar at i 6ntaift eithes onpath @Zmd EV podeinsirona HiPVVidnprefexabigpih éhd fom desBroidies a
pre- chini palgety akdiah DU EDTsiGHhdaSredoBin® BB RIAMAGN] nfl uenza vacci nes

in ferrets.

The composition of the present invention may additionally comprise antigens from other

HPV types, preferably from HPV 31 or 33,

Oncogenic HPV types include MPV 31, 33, 35, 39, 45, 51, 52, 56, 58, 59, 66 and 68.
20 Thus the composition of the present invention may comprise antigens from one or more of

these HPV types, in addition to MPV 16 and/or HFV 18.

HPV L1 VLPs or capsomers useful in the invention may comprise or consist of full length
L1 or an immunogenic fragment of L1, Where the VLP or capsomer comprises or
25  consists of an immunogenic fragment of L1, then suitable immunogenic fragmenis of HPV
L1 include truncations, delefions, substitution, or insertion mutants of L1. Such
immunogenic fragments are suitably capable of raising an immune response, said
immune response being capable of recognising an 1.1 protein such as a virus like particle,
from the HPV type from which the 1.1 protein was derived.
30  Suitable immunogenic L1 fragments include truncated L1 proteins. In one aspect the
fruncation removes a nuclear localisation signal. In another aspect the fruncation is a C
| terminal truncation. In a further aspect the C terminal truncation removes fewer than 50
amino acids, such as fewer than 40 amino acids. Where the L1 is from HPV 16 then in
another aspect the C terminal truncation removes 34 amino acids from HPV 16 L1. Where
356 the L1 is from HPV 18 then in a further aspect the C terminal truncation removes 35
amino acids from HPV 18 L.1. '
36



20Exampl e 1V shows a pre-clinical evaluation of adjuvanted and

un- adj uvanted i nfluenza vaccines in C57BI 16 naive and prinmed m ce. Exanple
V descri bes a conparison of adjuvanted influenza vaccine with 3D-MPL at two
different concentrations in mce. Exanpl e VI describes a conparison
of adjuvanted influenza vaccine with 3D-MPL at two 25different

concent ra:$ grlﬁ in el derl}y humans. Exanple VI| descri bgs the pre-clinical
eval uat i orrUBRPIeBEERATMEY 19oELdisRBErCRs 318 glven BYARMASE 19#14 descri bes a

pre-clini dak HRAHSIabiwnceo nagdilsoviben tred datdsetoin -\ OPANETOE e Uspteamegafol ovi r us

. . - ¢l 1. |
eval uats ot SrParey ficsy BTGt FRIGAAER 4 SR B BERBE a0 (o
di fferent ﬂﬁﬁiﬁ@é@@?%@b%ﬁsﬂs #Esenspd by wwéquobﬁsﬂﬁohe clinical evaluation of an

adj uvalgt e@xn@@rrﬁtw@?@\/n% WeddandPMPlis@dseli iR V%éé@ﬁ@@%?ﬁ@ﬂﬁﬁﬂ@e%dﬂ%?
Read- out Met hods 1.1. M ce net

Exampl e | nmun cal .

Hemasgl ut |trH3‘feIt%Sjn EH‘Fﬂ%ﬁ finsRtepe trupeated Btr %(P@B‘H?‘be%&ﬁ‘ﬁ’erﬁéﬂﬁﬁél%ﬁ‘ff P

anti body tabbes as bszebded byRe@enca tdmiemizen. VI rus st rains were det er m ned 5

usi ng the %qg:ql i nh| bition t The the Hi
test is bgs] on ,[{'1[1 P@Eb}gq? %‘fengpe%rfefwe V%I -Itﬂ? F‘u@ ﬂ%aé{f?t efsorto

i nhi bit h@ﬁﬁg@h@bﬁewﬁlweﬂt@ﬁ chi cken red bI ood cells (RBQO) by i an uenza
virus 1hemmlrytméae qs (éfm_i grieeh HEORACIHMRE 85 GFR %ﬁec%z‘?r\ﬂhé?utﬁlnﬁaﬂoh@at ed by

Kaol i n and chi cken C to renpve_non-specific inhibitors.
pr et r eat mEAFESPERHNG @I tEPS& e, th'E{P\éﬂG@@? HPYe'Benphba wredebrser PHOFMDNA or

hemaggl ut ipRasih @Bqusaté Sligimeac hsiimbleugimzatichd s HEWN31 Ghd alsan prewirkl #ed cel | s
wer e then adde t | nhi bition of agglutination was scored. The titers
wer e expr quse C\g@;’lﬁ]ﬁﬂggi procal of the highest dilution of serumthat
conpl et el Buitathg trincatiorseieigyué ampeat fiovi 31,433, 8He3%, BT, Gl 2, iB8n5HB6seda was

1: 20, 4@n %@%ﬁeﬁé@% ﬁnah@vlﬁlon@%p&‘?%rﬁ&l Secfivhleh€E 1§l pbiBodDof the L1

15St ati stical analysis Statistical analysis were perforned on post
vacci nat i @FPW*Q‘P?@%ES%WGH@&’W BYANRCTIRE DY BHSEET APPIEMed for anal ysis of
vari ance dae Lbherduih ef immldﬁg@ﬂ:b@gineaﬁombhrwﬁtzonlnw dptiamsly @k irathe edrmadf dat a 20

Shapi r o- Wlktest on e ul at er to verify the

o al 11y 0t ratist sfgn SR aRo! €8k Aot & & St Felfler 1 e
honogeni ciTihg HifV Vaprcteiicie sbidabiyeiprihe fremdif fcapsamter po pilsaiie eagicegiVbbp siy:

Two- way ARgL YShet ﬂﬁv‘(@bé %9%%@5& fﬂﬁt‘i@&e@éﬁt GROMRR. vl Pakey ridaldab et for

mul tiple conparisons 1. tracel | ul ar cytokine stailning
the production of VLPs are well known in the art. VLPs typically are constructed from the

.1 and optionally L2 structural proteins of the virus, see for example W09420137,

US5985610, W09611272, USE598508B1, USB361778B1, EP 595935, Any suitable HPV
| VLP may be used in the present invention which provides cross protection, such as an 1.1
25  ork1+L2VLP.

Suitably the VLP is an L1-only VLP.

The composition of the invention may contain a combination of HPV 16 L1 VLPs and HPV

18 L1 VLPs, or a combination of HPV L1 VLPs from HPV 16, 18, 31 and 45, or larger

combinations, and includes HPV 16 and 18 or HPV 186, 18, 31 and 45 L1 VLPs, or large
30 combinations, wherein the L1 is optionally truncated as described herein.

In a particular embodiment of the invention, one or more additional antigens from cancer-

causing MPV types are used with HPFV 16 and/or 18 antigens, the antigens being selected

from the following HPV types: HPV 31, 45, 33, 58 and 52. As described herein, the

antigen may in each case be L1 for example in the form of L1 VLPs or capsomers. Thus
35 HPV antigens for use in the compositions, methods and uses described herein may

comprise or consist of L1 VLPs or capsomers from HPV 186, 18, 31, 45, 33, 58 and 52.
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This technique allows a quantification of antigen specific T |ynphocytes on
the basis of cytokine production: effector T cells and/or effector-nenory T
cells produce IFN-y and/or 30central nmenmory T cells produce IL-2. PBMCs are
harvested at day 7 post-imrunization. Lynphoid cells are re-stimulated in
vitro in the presence of secretion inhibitor (Brefeldine): These cells are
t hen prOCﬁ?lsgﬁ\}aé conventi onal i nmunof| uorescent procedure usi ng_

f1 uoresce dHRE e Hhsaly VERR or inEeRMGinaling with-apptherpndigen $ichPg Lédbr essed as
a frequendy +df2 dytsokhae1 patdit megsaably veitiihdateddddectibed heel. s. I ntracel [ ul ar
staining of cytokines of T cells was perforned on PBMC 7 days after the
second i nmuni zation. Blood was collected 5 from m ce and pooled in

hepar i nat ed-Priednalinn RPVPe asei$sed-by stohdrsd tecRmiMiestsutt disdior exaropi®Bllectas pensi ons

wer e I@yernqgo%bga,@d draRRakad: faVeraiRlingr adi ent according to the recomended
pr ot ocol e 20 mn at” 2500 rpmand R T.). The nononucl ear cells at

the interf'd@ ‘1“'%'??6@%3’" IgpginlebProten fn Rpreshechilg LdRicteisveed &L%pBNsi ons
wer e adj usmee\«ztnsazrumét@cﬁw@b{ew 8s HedchbddRdové % fet al cal f serum 10 In vitro

2106  cer e RIRY E e ) RS e br e iR B sidGet s '
HA/ st r ai n)a mculgVies expresgidpgysishs Bndiathniqueds fbt‘rwﬂpafatmbxalveas arehmem kabwB7C Wit h
the adgdi t lpheQfs S ssCHB8o R 6\5@ 8 bétatase( LuBGh g#“rés@ﬁ 2t Dge2a §§88ﬂ§ﬁd addi tion

of both antibodies, Increased ation an t okl ne production
act i vat ed "egRepsNREei) e ealfie C@ﬁ?ﬂfwfdw%ra hergby I“H‘EIP%@WW sefefgase- f or CTL
i nduclt i onvLP8 raai,dbet m@ﬂe ng%E&eW@@I ;@st@tﬁbwbamﬂje@v@w et prm;aélde: u g
trival ent strain se
avncs. (1 206 ek TR PEot LR rbler sy OBt 5" PTG AL S P u
split (60 1pe8 1uasptitetierDisasseriipbed Reassembly af BnmafPagilkOngyghAnsieridiVigus f or
hrs aty537 «h i r i bat ed
o N “af s %%2’32%5% Jﬁ%’f*‘&*’%’g’a%@.%%%f%gc%%sqﬂeﬁ%%%ﬂ”@%ﬁ?%%smk’
secr et i on o7 78aENIRAN} 4. PIPEDA) OB ss PUifRf NP aBsgse roely e Prees ﬁoopiP*@\ﬂ/sa Oel I
E :Js pE_nS| OhSm\ﬂ@’r@oMﬂi&h@ﬁhratbﬁs us nﬂ_ﬁt?bechf\ﬂogg’m_é ahd R%bazh%@tﬁ%lébng@défgb nlg 2;% Fc

ocki ng rea : er ni N incubation at pl of a
m xture 01‘di %ﬁaﬁﬁﬁmeél éo”am?‘ﬁfnﬂ%ﬁté%@%p (3/50) was added and
i ncubat ed l@maﬁapeaﬁPAOJLBﬁ gremeglewa shsanbed WORBS30BBoFUSH248b8s wer e
perneahi | i zed by resuspending in 200 pl of Cytofix-Cytoperm (Kit BD) and 30
incubated 20 mn at 4C. Cells were then washed with Perm Wash (Kit BD) and
resus pend&?W%‘FP@G’fﬁﬂ‘e BrEsent ipkenian @Ak FemprsR-aptigges qr anBganicpraparptigns- 2° FI TC
(1/50) di lagtved fiok ;E@ééﬁbéf\&%hcau%N%lana@uctméwpia&m&ﬂurﬁﬁh&rhn'ElSBPIaQM@dﬁGmght at
4C, cells were_washed g and rﬁsusBFndeg rFBS 1% FCS + 1%

[ a a

par af or mal"t&hy&e. ’?é'?%ef epoéﬁ ygnt@ev%éje e Ay IHY9%E wer e
gat ed (FS@rSEB@)Jora)@teap:qtﬁ:rs (TS protsia)s RBBF&NSWHMBF%&] L-SAB0 L6AB, AMAhtahd

| tﬁp FN-y +
E)r ylrrE%gC%er e ca ?a?&gn@}é%ﬁ C%pr%gb&gmaﬁﬁ aTopuﬁgérﬁ@{r%qs ﬁgrggn 8 tn Fe)r/r ets
met hods 1 waspp@ﬁa&g ) ipetein g% AfRlsiPBIum tiked &gy fopHpping apidstof ﬁlﬂ%é@@ar e.

Ant i - Hemagghih bitébadiie B b@faeetahﬁg%&o tre sifgce (85 &ngbﬁf)f t@@m {ifuds itskJiai ns
\Slrelr ﬁ Cldgf gr g?ﬁcrt]lg'% elléls_f}ilgﬁ%sgp ﬁ”sg‘ﬁ rlij%ljﬁrq?t O‘cgn’cI Rpp‘)hcatrolnoﬁo %Sctr/éll_éz}ozsm
published under Number WO 93/10152 claiming priority from UK patent application
30 No0.9124390.7. When expressed in yeast RTS Is produced as a lipoprotein patrticle, and
when it is co-expressed with the S antigen from HBYV it produces a mixed particle known
as RTS,S8. TRAP antigens are described in the International Patent Appfication No.
PCT/GB89/00895, published under WO 80/01496. A preferred embodiment of the present
invention is a Malaria vaccine wherein the antigenic preparation comprises a combination
35 of the RTS,S and TRAP antigens. Other plasmodia antigens that are likely candidates fo
be components of a multistage Malaria vaccine are P. faciparum MSP1, AMA1, MSP3,
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10ability of specific anti-Influenza antibodies to inhibit hemaggl utination
of chicken red blood cells (RBC) by influenza virus hemagglutinin (HA).
Sera were first treated with a 25% neuram ni dase sol ution (RDE) and were
heat-inactivated to renove non-specific inhibitors. After pre-treatnent,
two-fold dilutions of sera were incubated with 4 hemaggl utination units of

each inflﬁ%rg ral n. Chicken red blood cells were then added 15and the
nhi bi ti orFEtr CHGPaRARAt P vage VSl BIFNR]. histe hPA LAY SHRRGSA e ti t or s
wer e expr e¥BEXRH, aRfsed) ePers; i PFETAs, (s teherfiopite Ffs a0l aiid @eiroBnd®jugih hat

| et el t f
1776, Can basHeaRt g, VNPT PR SEn INEr bt S PSR ot cal
anal ysi s. F@’tsatﬁi ot iGSaprofaaloy i Bagkesnd ﬂp@ﬁfﬁo&ﬂ@’&cﬂﬁowems triottionsof (OBy, 31n before

chal | e'Sge)coH@inBQ)nUMﬂsW orTm@repfuﬁhélCQllalaﬁapérﬁt%gng Wmﬁﬂﬂéy %'esséPécte\ﬂafdrance can
be briefly descrlb follo formati o
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t he hono it |anc en. t ere ations (groups).
Test forg:%md% é%cft oﬁxg fal AU ?Ngere XA, asﬁ‘zvﬂh (See'ﬁ?q&gg%iﬁj%%%rest for ?rul t!opl e

conparisons. 1.2.2. Nasal vvashes The nasal washes were perforned by

adni n|1@t r@thé?“pd%@lb@ Qﬂtlgglf\s BBS rhd). Qé)tugecp(ﬂ‘?y{é Irﬁ’mu% BN oRBodtindBlfSihe The

i nocul um was col Iin a Petri dish an aced |nto sarrp e contal ners on
dry ice. WSPQQE”WF?@P?W? in nasal washes AII nasal sanples were first

ste [ ile f !{Stréﬁﬂb&fbcblhmﬂg@ﬁ <opi Bs %orfanrb@Tﬁ\ S(tl@@ﬁ)t:@dcijs tep Gr@f@&%tr@pt}zﬂ%db@@é, erial

cont ani na nasa es were
Cpanar er ehtitss 3 BBl B fechyon P teet e, Ha s ffercy ThsaanE dReSt o

wel | s/ di | gy onfragmetp thepfof MDEKat p24, $at, 46, (;}2124) X gh0&) crelragvianid §f amyrad t hen
added 150 %Q%%Hen%égnﬁh‘@% %Q(:ﬁtas?t?poif QEriva e%at)ﬁérgofd‘glt rlrwédl%{e@afizo VST 1

i ncubati on e culture |um|s&_%b( fenove
cont ai ni n§ ISR 355 CRAGEeM A1RY iok §t%P“FQ9|a]°éiﬁd§t(@P Waﬁ (guchAs@Bidit ensi ty

ig tth yeldlamwtlmrtﬁaéam RtSirDg @@buma@nb [WBRRerREBACALSHR) CﬁpsféﬁTBélfr hws\(m{@ﬁl e .
cells is Rr r an nu r O e 1 n e we

at the end &f Qﬁ% ({?ft\r’%veﬁ {%F 9861 o?{lcﬁ'gas%ﬁ? 85:5?5“? Lsuahu%?‘i’ E"SEE@E’%%E% ng the
absor bancé fspatitisclruswslith as hepatitisal yirep (forap@mpievidd ettt B JuiBoe actigenet ers) . The
cut - ofhy | %e%ftt{/@%re%ﬁ ﬁé}:ﬁmgﬁ @Y&r ﬂgxfa’u% CWuQ%ﬁ&;\%tth Bl rgé o‘f'% scithé? 3 (I)

(0.3 OD corresP uni nfected control
positive YtYre Woﬁer&eﬁi‘% %ﬁ@ﬁyqugs Regpifatesy Syasdal Wug Givep é%tF B 8r’i‘égat ive

20score i & @&ft@ﬁkﬁ@r%ﬁﬁhi% ltr&raafptﬂaraafﬂfuenzé | vials, Shedds ngus,i amds WRLS

d ' d

et e e i PR et B8 S o8 B I R o i o=
| nhi bi ti o¥irAssBgnghieeVirusmuliek-roesp ensphaldis vire:tsedmameab I ceatitisr Mings) Hir

anti bodi e?nffdéhi%gwme(v\fﬁgf%h@g (ﬁieﬁ%%gbéf@dj VWS 1mn£‘é)l\/ilr\%bgyg rJ f?lg%g%%\rﬁ [re for

i nfluenza, Centres for Disease ntrol nti body

titre meaMRErEdEsoRmEndle B Mmsemes (%ﬁ]dstﬁq%m@obwﬁ%ofz’w Vareing. S88DI Ks 99t h a
st andar di sed) @r@nﬁw @b@ﬁﬁhe\m&lpbbteaﬁé thdeéoetiuaﬂ §§ QIWENhOGﬁAUS# RMréteins, or

0. 5% f owl BIGTRTER PElocle o e 50, *RBnEteill PROSTERURT R DSFE abe —
renoved byncheig & eatorert amd M euaptglidisd €st erymplg @payiaresaccharides and
30 conjugates thereof, transferrin-binding proteins, lactoferrin binding proteins, PIlC,
adhesins); S. pyogenes (for exampie M proteins or fragments thereof, C5A protease,
lipoteichoic acids), S. agafactiae, S. mutans, H. ducreyi; Moraxelfa spp, including M
catarrhalis, also known as Branhamella catarrhalis {for example high and low molecular
weight adhesins and invasins), Bordetella spp, including B. pertussis {for example
35  pertactin, pertussis toxin or derivatives thereof, filamenteous hemagglutinin, adenytate
cyclase, fimbriae), B. parapertussis and B. bronchiseptica; Mycobacterium spp., including
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35 of 1:10, a dilution series (by a factor of 2) was prepared up to an end
dilution of 1:20480. The titration end-point was taken as the highest
dilution step that showed conplete inhibition (10099 of henaggl utination.
Al'l assays were perfornmed in duplicate. 51.3.2. Neuram nidase |nhibition
Assay The assay was perforned in fetuin-coated mcrotitre plates. A 2-fold
dilution series of the antiserumwas prepared and m xed with a standardi sed

amount of M-rigbaseiosss ForreammplerESATS, rAntigam z& B 1 Ms bOVIfheM t e8feemdfs based
on the bi ehegi qalpaaa&bafmamofn/ftéﬁﬁeghwé amgwna@sapﬁ/\madm LY pdubrfeophilay
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at | east 50% was. |n§|cate is th tltrexl . Neutralslgl)%%@gntlbody
Assay NeutP&r9csitisy Heft |9£§6'Ef9'en~éa¥lﬁ’i°eﬁﬂtﬁ“§? we Qﬁﬁﬁﬁue/t eleFey oty frozen
ser um sanylaepylobidiersppendudilg G .géjumd fobyxagiple toxas, @shaoitaat redsing) ahti€. ser um
was deber nhped, hndha 230 GLADRY'S 3l hAAY Q0 A38R% JDEAEIE WeLGEHRRD Wil hout
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st andar di ¢&&ransaent ingading lusnapasyiagerest blﬁflchb@é&fl $ip, dndugingotls D)ﬁf’” éf@f um and

i ncubat ed gk@ngib LR ichRIRE \@Euélehiﬁg i) Q%‘éh@o’?n&rﬁs %Ek? 1%&0&”@ P. ée:%@ﬂnbs
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red bLgod (el 1 KNS B DM SRR ehluf Ry i ANE S i W 2t ed by

t he ne eval uat ed
by Cvt okl &ficHe digr @y@mﬁetq%ﬂstr(d@m)oxm@r/i\ ph&r amd ﬁero@HV@nﬂﬂﬁr@@ﬂr B@@&ASf&pe CD4 and
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3% &8d by
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cel | ular 0 S r S P i n the
preser%t% Sﬁ%ﬁﬂ b%’(p%l g %% fo'agxarqg) gﬁlgljedr% sD&%%’%fs%?p%p%f%gé@&&ggw@éd from
specific |Q$D¥\u@nl2fa prrdt SlbnBindd: @nd@é@ma@r@mm@}éﬂﬁpé} 5pesPhiriulrB). B.

L;{ L)‘Iilezé?'h'é@ag%‘s??thﬁrgg ags%g Smc;u?@ulet SohR %pégaﬁt%ﬁ RS i—ﬁmfarneG%U@Mthf
sub- popul 5%’(’8?1‘03’%6 Riofetsia; spgy a'f‘?’%‘i“"’%a‘l_" N/E’f%’éls Cfla@yg:al SpFPr |”|’r‘a‘f‘§/’gerf%ipoi nts 5

PegI cent agerachaniario $hof ¥xamipde MEIMR, lh@ﬂam-mndircg pratedis)) al. ippaurpbnisoffércixtepiel ogal f
and geper E\AOI\%’ gf?e%)a?}rq g g@ﬁg é)ﬁ(ﬁelagylég pg;?t?ca} Zap lrg k} OYM-CMHIHB g 'uﬂ%’cfdah? ay o

vacci nat i and |na ‘on "an
Per cent agd/enonemsaspn. yindeding €l radlidomdfor pxarrmlaﬂae cdra gtieomenbrana $olteiei)t Bd | ocal

and gener gl 35) glnsfgﬁbﬂ%eﬁbéﬁgé OG5 il ZlaclBy 0 |RERBGLIOGh | - €. day

of vaccination and subsequent days) after_vacci nation and .
Qecur 1 enc A BNGER ifelaies s o eeinata R, HGkiiRg Tt ARTEATOr PEARRIQ 8§ G2 SAGS,

Ty34);, Entamoeba spp., including E. histolytica; Babesia spp., including B. microti;

30  Trypanosoma spp., including T. cruzi; Giardia spp., including G. famblia; Leshmania spp.,
including L. major; Pneumocystis spp., including P. carinii; Trichomonas spp., including T.
vaginalis; Schisostoma spp., including 8. mansoni, or derived from yeast such as Candida
spp., including C. albicans; Cryptacoceus spp., including C. neoformans.

35  Other preferred specific antigens for M. tuberculosis are for example Tb Ra12, Th HS, Tb
Ra35, Th38-1, Erd 14, DPV, MTI, MSL, mTTC2 and hTCC1 (WO 99/51748), Mtb72F and
40



1.3.5.2. Secondary endpoints 15 For the hunoral inmmne response: Cbserved
vari abl es: At days 0 and 21: serum henaggl utination-inhibition (H) and
NI antibody titres, tested separately agai nst each of the three influenza
virus strains represented in the vaccine 20(anti-HLN1, anti-H3N2 &
anti-B-antibodies). At days O and 21: neutralising antibody titres, tested
separatelﬁgagalnst each of the three, influenza virus strains re resented I n

t he vacci HE2DePIENSdoONYy Hagryess qse H‘C’EE@@/JL@QHW‘H%‘H%@”@ KABP Ahersof Wseseonet ri ¢
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anot hgg Ccyy O@ﬁO%B%BiD Gefgwgc? béc@i‘éﬂ) comEos:tuongeE&ﬁpr&%ogHﬁdeHQ @drivb®afdm ! L- 2 and

anot her cyt oki ne cells producing at |east |IFNy and
anot her cy¥8RPRHUE |sEp2mcl|qq;ﬂg Hcg;ﬂ@g_@zae type B (for example PRP and conjugates

thereof), non typeable H. influenzae, for example OMP26, high molecular weight
adhesins, P5, P8, protein D and lipoprotein D, and fimbrin and fimbrin derived peptides
(US 5,843,464) or multipie copy varients or fusion proteins thereof,
20 Derivatives of Hepatitis B Surface antigen are well known in the art and include, inter alia,
those PreS1, PreS2 S antigens set forth described in European Patent applications EP-A-
414 374, EP-A-Q304 578, and EP 198-474, In one preferred aspect the vaccine
fermuiation of the invention comprises the HIV-1 antigen, gp120, especially when
“expressed in CHO cells. In a further embodiment, the composition of the invention
25 comprises gD2t as hereinabove defined.

The compositions may also contain an anti-tumour antigen and be useful for the
immunotherapeutic treatment of cancers. For example, the antigen may be a tumour
rejection antigens such as those for prostrate, breast, colorectal, lung, pancreatic, renal or
30 melanoma cancers. Exemplary antigens include MAGE 1, 3 and MAGE 4 or other
MAGE antigens such as disclosed in W099/40188, PRAME, BAGE, Lage (also known as
NY Eos 1) SAGE and HAGE (WO 99/53061) or GAGE (Robbins and Kawakami, 1996,
Current Opinions in mmunology 8, pps 628-636; Van den Eynde et al., International
Journal of Clinical & Laboratory Research (submitted 1997), Correale et al. (1997),
35  Journal of the National Cancer Institute 89, p293. Indeed these antigens are expressed in
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cells producing at | east TNFa and anot her cytokine (IL-2, CD4OL, |FNy)
1.3.5.3. Analysis of immunogenicity 20The i mmunogeni city anal ysis was based
on the total vaccinated cohort. For each treatnment group, the foll ow ng
paranmeters (with 95% confidence intervals) were calculated: GCeonetric nean
titres (GUIs) of H and NIl antibody titres at days 0 and 21

Geonetric nean titres (GMIs) of neutralising antibody titres at days 0 and

21. 25 Cofd¥PSIENELARITENE VAES Big) & Tnelangiian WA PaIEI0BI. Faitwae psahladder day 21

defi ned asatcmermper cent age of vaccinees that have at |east a 4-fold increase
in serum . C ed to da Protection rates at day 21
defi ned asl\}I %C%]é %@8%&% "(?)?h e\;%%%e?ﬁ&ggrgmwtrﬂgy besS’Fpu?ﬁSﬁ? % |atf:l:|'%'°flff03% 30 The
f r equency vith aCBapresgonierhangsocen byngwingiesel fagon parines plopsdiculars tbaiMage i sed

(descrigpt 'chﬁeﬁh%Sf'b%tfus%%)to ﬁ%er@@?@mvﬁ%dbﬁﬁJSQﬁugﬁz%H% ora%izpﬁl%fela oteh P?' nt (Day

0, Day 21) and for each antigen (Peptide 1nf 5 uenza
(sf) and mw |HPPG'8W%“1?A@%§“ Partﬂ@wawpmé%stheﬁ% 3t Praioin riRzn Hlgbal
di f f er enceoliueear: d;smp@iﬂwoﬁmeam e) 35responses fore each vaccination

d f d wi t h 5 test A
%ggugafgnecﬁ&ﬁgurﬁ@ssrﬁ%%%é gnﬁgfens man? fie o )é'ée[a?ORig%”ﬂE‘éaD %(%Ag%%gé:?) fﬁ?‘ﬂ@f | ocati on
di f f er encépedistorsgivsidbesBhgiséilp 8, anidSBer sinfigesitiebof o watiar@rateiss; al cul at ed
for eagh @EEH' Qﬁi@e@tmapyaﬁé" aSSQLBEﬁfdgnﬁor%@ﬁé %uct‘g‘l % \ﬁi‘\c%"lgrf W%ga&o%‘ébrﬁnmr €

two-tailed. P-values’less OI’ISI ere
stati st i caPIRPEigpRTincChgsmone (GnRH, %%54286%) aSW(e]cpa@fa’f'? 8fid dmatneetiderL/ Q521
| i posonal ueéfhuurva:@ttreéwﬂebt &Rﬁ@m@ﬁddr@ar mfimMBhodaist‘?éﬂoﬁ Suspensi on The MPL (as

used t hroyghout .t brevi ation . 3-0-
doacyl at ol AotGistBY SRR srirals o aisc ot Roacs S b g, T FEoTHESE oo

| yophi | i zettigeoua8A), PRPL ASCAUPYABE5K) 1335~ §14811008); BRMANY matiest knawoaad 1
g/ m ysaqpeusedi spersion of 15the raw material, which is ready-to-use for
vacci ne or. adjuvant formulation. A schematic represent ation of the

pr epar at i GFPI5156¢23 SrasiiyPRASIHC iSprine; Rjpleasel (rypein-like) rtbdi amming Beid-tngstifeaof 129,

MPL | i qui dofddhied prefip@ipadtédd dadaiftiar b€ -D\Lhnd émbttérﬁm@l PRSprePsytak ners.
The dlsperS|on 0

powder i n°Wat°ér® f%cl}/gh]ﬁ* 3&468%@ Saaf&é?&@%éé?{f’gwaﬂg's 3%%@'8‘ g?%é‘s%t':ﬂ:alvr hg

(thernal #Moeait Refe)inasedudioadh@ aviand| Bideaar benivee and GBamntedsetio? A nm by
mcr Obeu' ?fo%?atsé Oth az&fr@dén regnflat%clﬂg?rn{ee&&reg%]é QUth g%s@ates?ers{rﬁféld ee@BreE)g:?né hlrer

unit, t1on room erature
( Sar t obr afrgs. [)Iﬁﬁl tAcag. 3o L5 (1989) 96, 3114-3119). A putatlve glycosylation site has been

described. The predicted structure is very similar fo other known serine proteases,
showing that the mature polypeptide folds into a single domain. The mature protein is 224
amino acids-long, with one A2 epitope shown to be naturally processed.

26 Prostase nucleotide sequence and deduced polypeptide sequence and homologs are
disclosed in Ferguson, ef al. (Proc. Natl, Acad. Sci. USA 1999, 96, 3114-3119) and in
International Patent Applications No. WO 98/12302 (and also the corresponding granted
patent US 5,9565,308), WO 98/20117 (and also the corresponding granted patents US
5,840,871 and US 5,786,148) (prostate-specific kallikrein) and WO 00/04149 (P703P),

30  The present invention provides compositions comprising prostase protein fusions based
on prostase protein and fragments and homologues thereof (‘derivatives”). Such
derivatives are suitable for use in therapeutic vaccine formulations which are suitable for
the treatment of a prostate tumours. Typically the fragment will contain at least 20,
preferably 50, more preferably 100 contiguous amino acids as disclosed in the abave

35  referenced patent and patent applications.
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MPL powder is |yophilized by mcrofluidisation resulting in a stable
col | oi dal aqueous dispersion (MPL particles of a size susceptible to
sterile filtration). The MPL |yophilized powder is dispersed in water for
injection in order to obtain a coarse 10 ng/mM suspension. The suspensi on

t hen undergoes a thermal treatnent under stirring. After 30 cooling to room
tenperature, the mcrofluidization process is started in order to decrease
the parti @ ey grefared prosiatedipptisen ol Frowgond FEPEY srsiuaaceMI mef 1A of cs
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35nmeasyr e‘btﬁér%\‘lﬁs‘fa@é ?pe%lﬁg ah{%ng?%q&roﬁh oY WO'é%M@ afd BlYEh (43 pt at a
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data. 15 The aABRRHUSEIE NhvenBord BRI HEd hyaPhatep a%ﬁéén%lél‘kh% %%tm&ﬁcopy
(PCS) techni as,_an uni nodal sul t
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Above t hi V099K 79,nivOraf453R8li Hat Qmaumt:@@ﬂtar@uedomit inter a8d, i Ugodatary Si ze
reducthon ai I n 5Q C S filtration
does tr%gt 'EF) aBETe%)!% ﬁ%%’n%@p thénﬁgr @;ﬁeg C%%%G%I i éﬁ 8 exn%gé"fu# sg'e?sed MPL
is stored C‘a’f‘pfiﬁﬁgt BPPFBE Ak thnfg acidathstoép) o ff@@\'@eﬂi’fﬁltb@ra@f amd af MS’E Aft er

m crof | ui ghad@idgene pbﬁ‘i@n @f 89%%&% hﬁaééliulé‘rt &Sinath taﬁbr‘é@h@felyf Qﬁe Cr{br‘?rﬁﬁall on, and
sterile f 43 ered thr ?bo 22 |ter under lamna! flo eflnal MPL
/ m
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0.5 35, . J ri.ses.the.same in |ent t ASO1B but
2 Powel L Rieca Moy PEhOOARRL, SO R iR} Mol B Bttt or
25pg 3D MPprigliadr2 5poe@BRie, apfussp may dcNdenudieit tad, lmﬁtbgmtiemveﬁ@ntvgemirurre of
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0.22 1.tm nenbrane in an aseptic (clagg 100) area. The sterile product is
then distributed in sterile glass containers and stored in a cold room (+2

to +80). In this way the |iposones produced contain MPL in the
menbrane (the "MPL in" 15 enbodi nent of WD 96/33739). QS21 is added in
aqueous solution to the desired concentrati on. Example 111 -

Pre-clinical evaluation of adjuvanted and unadjuvanted influenza 20
vaccines in ferrets



111.1. Rational e and objectives I nfl uenza infection in the ferret

nodel closely m mcs human influenza, with regards both 25to the
sensitivity to infection and the clinical response. The ferret is extrenely
sensitive to infection with both influenza A and B viruses w thout prior
adaptation of viral strains. Therefore, it provides an excellent nodel
system for, studies of protection conferred by adm nistered influenza

vacci nes. the infiggnga é’t”ﬂﬁif”ij AV SeTRJRLE SeFPARECEINT ?%é'ﬁpﬂﬂﬁr VEPHOPS 18 Rt ent

Split vacabiesd f@@ludﬂwameﬁwg IQlditiodd Ntefreifdl efmirdl RRSEe synptons (body
t enper at ur n nasa%ef secr tlons o&% esré\y: S chal | enged

e Ehnsiaen e PhRal Bloufy Gigeg (or g BroP By o

denonst r ataergheSush achey wofid a;nmant;aaﬁange@sbacmt (foemxaapleddwiphparcioaipaeed to t he

plain Gun-Rdisvant mbeq@@&l é;ﬁgmg%%c%h N&Ph@fn%u\‘}ﬁhng ipéﬁdlﬁibﬁﬁf 3gous

end- poi nt: reduction ter

n nas
chal | enge:rest %te@éé'éﬁfdwr@ﬂécprﬁ%Epg}rﬁITﬁ1 818f the hunoral response by H
titers. S5khpdsititrens &nermaée&hk md@r&ibﬁ rrhaiﬂalsozaelusea’ f&%é@ﬂ&lﬁwﬂx@@ tefalyl e 11

Fenal e ferrets é teI % @rlt&i uro% ? f t V\ﬁa éehobrt]alnedfrom
M SAY ConstiAEndFoERiEnp E PrOYEEPRGET N WBERIGHF | HREFSEh S 67RNER
heterosubt@q@rdem&r&dtsaa@@lslﬂcﬂ\ﬁs AlheBospipkdntd, AMPALROMEd Log TC1D8O/ ml). On day

21, fel”etﬁgv@fgmpbﬁiuoﬁ%/eoq tﬁgrﬁl@};’éﬁu'nﬂf Yo 4.8 %a&ﬂh%ﬂu%d(ﬁe $800 P9

vacci ne dos straln a Cco natron o
Cal edoni a/irzmpe@hermc Aﬁﬁiawahﬁf/ JeTEPOGUAnaS BNSRiERgaSHeS Y TCaNFRSEr it s wer e

t hen chal |a@6§6ﬂth@%éﬂ§é§ &%eps&%térmrff@dﬁ&%ahcéd?&h YMet &bn%s:h@{sedﬁﬁélbﬁegéﬁtc strain
H3N2 ANVyaQm n /3/ 200% @ 5 ﬁﬁg]ﬁs W G.ou ] Anti gen(s) +
dosage ForHENer A PergyeloaBlrTene MBUksiiRY F dUTEPUEAEPRERGRET PR/ Pb
QO her tr edtuirenctissid (TE)AMBEBent Hepatitin BRHEDB)MDus ibfspipridA/ strain | M Day 21
15 Also, in the context of AIDS, there is provided a method of treatment of an individual
susceptible to or suffering from AIDS. The method comprising the administration of a
vaccine of the present invention to the individual, thereby reducing the amount of CD4+ T-
cell decline caused by subseguent HIV infection, or slowing or halting the CD4+ T-cell
decline in an individual already infected with HIV.
20
Other antigens include bacterial (preferably capsular) saccharides other than (or in
addition to) those pneumococcal antigens described above. Polysaccharide antigens are
conveniently stored in liquid bulk adsorbed onto aluminium phosphate — it is therefore
straightforward to generate vaccine compositions of the invention by admixing said liquid
25 bulk with the adjuvant of the invention extemporaneously. Preferably the other bacterial
saccharides are selected from a group consisting of, N. meningitidis serogroup A capsular
saccharide (MenA), N. meningitidis serogroup C capsular saccharide (MenC), N.
meningitidis serogroup Y capsular saccharide (MenY), N. meningitidis serogroup W-135
capsular saccharide (MenW), Group B Streptococcus group | capsular saccharide, Group
30 B Sireptococcus group Il capsular saccharide, Group B Streptococcus group lil capsular
saccharide, Group B Streptococcus group |V capsular saccharide, Group B Streptococcus
group V capsular saccharide, Staphylococcus aureus type 5 capsular saccharide,
Staphylococcus aureus type 8 capsular saccharide, Vi saccharide from Salmonelia typhi,
N. meningitidis |.PS, M. catarrhalis LPS, and H. influenzae LPS. By LPS it is meant either
35  native lipo-polysaccharide {(or lipo-oligosaccharide), or lipo-polysaccharide where the lipid
A portion has been detoxified by any of a number of known methods (see for example
44



In Primng HIN1 (A/ Stockolm 24 /90) Day O 2 Trivalent! MPL-QS21 in

| i posones Full HD: 15pg HA/strain IM Day 21 In Primng HLNL

(A/ Stockol m24/9 0) Day O 6 ferrets/group. In/Po = Individual/pool
111.2.2. Preparation of the vaccine fornulations (Table 21 20 Fornul ati on
1: Trivalent Split Plain (un-adiuvanted) fornmulation: PBS 10 fold
concentra 4 n_one fold concentrated) as well_ as a m xture
cont ai ni n&ﬁg\/\@ﬁséa or SH 52 PH PRy esCrls Lromrrieing dhe &Pﬂﬁaic?haéﬁd%ccount

t he det er gerites fpmesanLPENBY Nemshingilidls L PR itas aﬁdﬁCbnterr\h&Ir@bf therizikabget i on.
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1in SO
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VES ( quantbtiugsted mhncn,gcdnmgateamwndt m;@ateerww.ﬁwrmwounn of be igtrains)

dd d t , 15 f h st
e rofet AV bl GPhBEED M B% 0 d0 s Bt Peo B LR AGbet veen |
each 5add|WQf@ﬁbiymMeoAnM$m iMemW-$35aridrMed drofTTLbningates es. A prem x of so
cal | edp” D@%?rébl@ﬁ'—és@odnaﬁe@%ﬁ@hé @%{ﬁ@cﬁaﬂ&%hﬁrﬁé&nt&@c&nﬁfoﬁ %hﬁ@ fa%tl 't!{art ed for

m ni rum 15 m nut es. remx Is a mxt s (nmade
of DOPC 4BRY¥aTF ar‘éﬁ%P@’sﬁ%@Eﬂ p%dﬁmwogqvm Thgyaromeaiis. ﬁﬁ@rhaﬁdﬁsrrmsm mul ant

0521. Thi swpiteRinayi e m@gbtaa wlpfwn @rﬂ"@r@lvmm ;5?6\/|ée5b},l§la‘hbléreﬁcé?irﬂéﬂi 9
ancepntrati o and QS21

ddi
SO the PGS, oAk ok BB debain e d B nS SRETRYT B BReble Mhfor ed at
4C i f not pepdeid ﬁﬂ@!@@r Exardileseof $uch carrieRewhick :ard nureandh chomouly ased ior tRBS 10

fold QQnCEFHdDé’Joﬁq)f 's§cﬁgﬁ&dlnjin%t{os%hnbl B'é&%ﬁt%er%n%d' et%m.?cs% &O{Eﬁe ntrated

in the final _ vol une. vol ume™i s ca reac
15vol une. DFpR19Y: and EBF@S@e%elgh ﬂﬁe&wi%f«mfpﬁf Haeraesvens (HLHAwaroeit Pofreral at i ons

prepared Wabosabs tinfabiaeNEP (59261600 ENPC R, &tdrditidis, and the purified

protein derivative of Tuberculin (PPD). \

The saccharide may be linked to the carrier protein by any known method (for example,

20 by Likhite, U.S. Patent 4,372,945 and by Armor et al., U.S. Patent 4,474,757). Preferably,
CDAP conjugation is carried out (WO 95/08348).

Preferably the protein:saccharide (weight:weight) ratio of the conjugates is 0.3:1 to 1:1,

more preferably 0.6:1 to 0.8:1, and most preferably about 0.7:1.

256  Combinations of antigens which provide protection against pneumococcus and a different
pathogen are included in the present invention. Many Paediatric vaccines are now given
as a combination vaccine so as to reduce the number of injections a child has to receive.
Thus for Paediatric vaccines other antigens from other pathogens may be formulated with
the pneumococcal vaccines of the invention. For example the vaccines of the invention

30 can be formulated with (or administered separately but at the same time) the well known
‘rivalent’ combination vaccine comprising Diphtheria toxoid (DT), tetanus toxoid (TT), and
pertussis components [typically detoxified Pertussis toxoid (PT) and filamentous
haemagglutinin (FHA) with optional pertactin (PRN) and/or agglutinin 1+2], for example
the marketed vaccine INFANRIX-DTPa™ (SmithKlineBeecham Biologicals) which

35  contains DT, TT, PT, FHA and PRN antigens, or with a whole cell pertussis component for
example as marketed by SmithKlineBeecham Biologicals s.a., as Tritanrix™. The
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Antigen Tween 80 Triton X- 100 VES DOPC Chol esterol MPL QS21 1 HIN1: 15pg
H3N2: 15pg B: 17.5pg 375pg 55pg 50pg - 2 HINL: 15pg H3N2: 15pg B: 17.5po
375pg 55pg 50pg 1ng 250pg 50pg 50pg 111.2.3. Read-outs (Table 3) Table 3

combined vaccine may also comprise other antigen, such as Hepatitis B surface antigen
(HBsAg), Polio virus antigens (for instance inactivated trivalent polio virus — IPV),
Moraxella catarrhalis outer membrane proteins, non-typeable Haemophilus influenzae
proteins, N.meningitidis B outer membrane proteins.

5 Examples of preferred Moraxella catarrhalis protein antigens which can be included in a
combination vaccine (especially for the prevention of otitis media) are: OMP106 WO
97/41731 (Antex) & WO 96/34960 (PMC);; OMP21; LbpA &lor LbpB [WO 98/55606
(PMC)]; TbpA &/or ThpB [WO 97/13785 & WO 97/32980 (PMC)); CopB [Helminen ME, et
al. {1993) Infect. Immun. 61:2003-2010]; UspA1 and/or UspA2 WO 93/03761 (University

10 of Texas)l, OmpCD; HasR (PCT/EP99/03824); PilQ (PCT/EP99/03823), OMPB85
(PCT/EPQ0/01468); lipo06 (GB 9917977.2); lpo10 (GB 9918208.1); lipo11 (GB
9918302.2), lipo18 (GB 9918038.2); P6 (PCT/EP99/03038);, D15 (PCT/EP99/03822);
OmplA1 (PCT/EP99/06781); Hily3 (PCT/EP99/03257); and OmpE. Examples of non-
typeable Haemophifus influenzae antigens which can be included in a combination

15 vaccine (especially for the prevention of otitis media) include: Fimbrin protein [{(US
5766608 - Ohio State Research Foundation)] and fusions comprising peptides therefrom
feg LB1(f) peptide fusions; US 5843464 (OSU) or WO 99/64067]; OMP26 WO 97/01638
{Cortecs)]; P8 [EP 2816873 (State University of New York)}; ThpA and/or TbpB; Hia; Hsf;
Hind7; Hif; Hmw1; Hmw2; Hmw3; Hmw4; Hap; D15 (WO 84/12641); protein D (EP

20  594610); P2; and P5 (WO 94/26304).

Other combinations contemplated are the pneumococcal saccharide & protein of the
invention in combination with viral antigens, for example, from influenza (atienuated, split,
or subunit [e.q., surface glycoproteins neuraminidase (NA) and haemagglutinin (HA). See,
e.g., Chaloupka |, st al, Eur. Journal Clin. Microbiol. Infect. Dis. 1996, 15:121-127], RSV

25 {e.g., F and G antigens or F/G fuslons, see, eg, Schmidt A. C. et al, J Virol, May 2001,
p4594 — 4603), PIV3 {(e.g., HN and F proteins, see Schmidt et al. supra), Varicella {e.g.,
attenuated, glycoproteins I-V, etc.), and any (or all) component(s} of MMR (measles,
mumps, rubella).

A preferred Paediatric combination vaccine contemplated by the present invention for

30 global treatment or prevention of c;titis media comprises: one or more Strepfococcus
pneumoniae saccharide antigen(s} (preferably conjugated to protein D), one or more
pneumococcal proteins (preferably those described above), and one or more surface-
exposed antigen from Moraxella catarrhalis and/or non-typeable Haemophilus influenzae.
Protein D can advantageously be used as a protein carrier for the pneumococcal

35 saccharides (as mentioned above), and because it is in itself an immunogen capable of
producing B-cell mediated protection against non-typeable H. influenzae (ntHi). The

46



Readout Ti nmepoi nt Sanpl e-type Analysis nmethod Viral shedding D+l to D+7
Post chal | enge Nasal washes Titration Anti-H antibodies (H titers) Pre,
Post primng, Post inmmunization, Post chall enge Sera Henaggl utination
inhibition test 111.3. Results A schematic representation of the results
is given in Figures 1 and 2. 111.3.1. Hunoral imunity (Figure 1).

S5Haemaggl yti na I nhibition a | Vi t ai nst the H3N2 vaccine strains
(vacc g Herdiile optain gl S0P SS et Hanf e KL 200 aIARS V9% BHIVYRS) 2003)
was det ectirettieivaccheria afsubamib faam| maha/ ieaddgt @s anidenb@yestit aufthe surfaet banasal

et er of 00y HelBlaAG Ak bbb FE05h: LAl 23l fon and Day 13

Post - chal l.enge utrnin an titers to the three

i nfluenza virus strains were determ ned 10usi ng the hemaggl uti nation

I nhi bi gi on test (HI) as detail ed under Exanple 1.2.1. The conclusions are
as foIIowzm For the two, AV H3N2 strains and for all e%r{g F a boost of H
titers R R qf de ImnarRRECYIGRATRP YUY US heatacgigation

Post - i muof thetpresentinventidPanama/ 2007/ 99, statistically significant higher
anti- 15 A/ Panana/2007/99 H titers were observed when the Trivalent Split
vaccine was adjuvanted with MPL/QS21 in |iposones conpared to the Trival ent
Split Pl aimtheasesenkinventipn ére immupaienia campogition isAprBlerablyad-pe07 o9 Sidudnd y t he

Trivahgnt aSphblovadidtamt@d inidie '\@%gé égamlst' Qp%égﬁ%él"%? R BrmbBhent

S|gn|f|cantlg§ Gncrease H titers to the Z0heterol ogous strain
A Womi ngPAISSHEE O A HeRNG SEPPRINY CHRrARRE te i 1y é-CRl' tIRMIAR SeRRaNee
strain). obthihed withtklcengmdontihd campbgnon wpidh 203adjdantet g, ivedalt cdnias ease of
antiA/V\yo ﬁ alc_'i! [S. ohserved for.both Tr.ivalent S |t Pl ai n
and Tri varehedsfritd bl Febrifie MRRECER PR Rsheahatf Y o8

embodsment where the immunogenic compos;tlon is an influenza composition and where

15 the influenza vaccine preparation is from several influenza strains, one of which being a
pandemic starin, said improved CD4 T-cell immune response is against the pandemic
influenza strain.

By “improved CD4 T-cell immune response” is meant that a higher CD4 response is
20  obtained in a mammal after administration of the adjuvanted immunogenic composition
than that obtained after administration of the same composition without adjuvant. For
example, a higher CD4 T-beli response is obtained in a human patient upon
administration of an immunogenic composition comprising an influenza virus or antigenic
preparation thereof fogether with adjuvant according to the invention, compared to the
256  response induced after administration of an immunogenic composition comprising an
influenza virus or antigenic preparation thereof which is un-adjuvanted. Such formulation
will advantageously be used to induce anti-influenza CD4-T cell response capable of

detection of influenza epitopes presented by MHC class I molecules.

30 In particular but not exclusively, said 'improved CD4 T-cell immune response’ is obtained
in an immunologically unprimed patient, i.e. a palient who is seronegative to said
influenza virus or antigen. This seronegativity may be the result of said patient having
never faced such virus or antigen (so-called 'naive’ patient) or, alternatively, having failed
to respond to said antigen once encountered. In a specific aspect said CD4 T-celt immune

35  response is obtained in an immunocompromised subject such as an elderly, typicaily 65
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25 For A/ New Cal edoni a/ 20/ 99 and B/ Shangdong/ 7/ 97 strains, statistically
significant higher H titers were observed when the Trivalent Split was

adj uvanted with MPL/ QS21 in |iposones conpared to the Trivalent Split Plain
vacci ne. 30111.3.2. Viral shedding (Figure 3). Viral titration of nasal
washes was perfor med on 6 ani nmal s per gr oup as detail ed under Exanple
1.2.3. The_nas washes were rforrred admnistration of 5 m of PBS in
bot h nost PT&° Fﬁgeaﬂ?veﬁ?é’v%r‘ﬁrﬁﬁlag tyﬂqgg?rﬁ%{qfa)(qa%of\,@g vith |13 igh ek mefice! pet r |

- di sh and pbedited (highoeisk adpt)eoraahidimer teabe o806, 35 Two days after

chal I enge, statistically significant |ower viral shedding was observed with
Trival ent Spl it adjuvanted with MPL/QS21 in |iposones conpared to Trival ent
Split Pl ai'he IWO‘MJW%T(CE" tryenepegronehaiel & gejesserbby ineasiring éedermet ed in

nasal ashesolis brodidn ar?yof%%llo%ﬁig%?toﬁﬂ‘neé he experinment Hi gher hunoral
responses (HI titers) were observed with Trivalent Split adjuvanted with

MPUQS21 in 19 pel'd pECUERGpldpastvostifferent pripiinasdRP4p 12, 'ﬁNthh‘ pbr all 4

strains. Af ter cdlgBroali@ag aﬂéhs%cbhowérla%%fm( &Q&?ﬁe&&hz Gr'ﬂl'r-"& ﬁrﬁﬂa Trivalent Split
adj uvanted with 10MPUQS21 in s%posorres was ‘able to S|% ficantly increase

H titers tJ tfRlS H@déﬁ’*@ﬂ BgerssiLat #ndl anoleriningd CBAYR AYFpCFYYs- reacti vity

before chal leengsis piddbcibdihtdedt IFN ?B%d acMﬂkérQﬁ&%né L2l ResEegofor nul ati ons
shomeq added bﬁgeflt in ternms_of protective efficacy 1n ferrets (I ower
gheddlng

vi ral F Prerutieg 3hieasb s arctanothen geykinerie2. G5 FdAct i on obser ved

after immuni zation with Trivalent Split MPL/QS21 in |iposones agal nst the

o ot ect | on Pt be JBeBerk iBa T el ER e TFargse KRaEr T Byt ca
eval uat i oab@®e cyttjkineamtilete amd highed jamoant tovwing kammstaticrcl the adjurar@ed Bl 16

primed m G&n;?&mbycémpgéﬂ’% kmist%%?ﬁ gpth%?% éﬁ@ EGkY \égm%s;tég ?pégh%e pri med

with heterol ogous strains were use eri1 nment he’"purpose was
to corpar@t'e CRer5FaIabY o of he fiyg CWHEOME(‘?C@@ hptigin ahoue Wil berfulgiadoki ne

st ai ni ng) iri mmﬁeulaesmemménﬂ mé!k%ﬂéi u@zn@aﬂk@ﬁmﬁdmﬁg R 69%@&! aldy
avai | abl e@éﬁér‘é%ao%ﬂtt' ﬁﬁe i v ﬁ?l ne 4 vegsus Trival ent subunit
vacci ne ( CHI'FSHodnt/a &g ruv %? BiSHp paég ”'é@ e OPesponse obt ai ned

wi th these vacci nes adjuvanted with Liposones containing 3D MPL al one,

00521 (BFde 'sf'ﬂ{»lo\/ébowsﬁcel] lﬁlmqut r%%\c}cn's?de%%%zi %p%ho UV%FlteyP"i{Elpeg

| i posones. he exe erein ornul at i are gst arting
from the E%WQS't'HBn@be?q(éJf@%@nY daeRtiahanayake iealyo shiained ﬁﬁfﬁn Ohfh gitge Fl uari x

vacci ne aﬁrﬁ}mﬁ@tratfohoﬁh@(éﬂ‘i@ﬁr@ds@'dp}ﬁrcﬁi\éﬁ“v\hlﬁbé EéxﬁérHéW'réie@é?ﬁ@@r exBhRief @rgul ati ons
obt ai ned }"é%rd% g\?olivlmegdoutgrea rsstl)J(atilorI'n In cert%%l éﬁ’c%m%tanc-:l;es, %g[gg%la}ly gor tHg elderly
- population, or in the case of young children (below 9 years of age) who are vaccinated for
the first time against influenza, or in the case of a pandemics, it may be beneficial to
25  administer two doses of the same composition for that season. The second dose of said
same composition (still considered as ‘composition for first vaccination’) may be
administered during the on-going primary immune response and is adequately spaced.
Typically the second dose of the composition is given a few weeks, or about one month,
e.g. 2 weeks, 3 weeks, 4 weeks, 5 weeks, or 6 weeks after the first dose, to help prime
30 the immune system in unresponsive or poorly responsive individuals.

In another embodiment, the administration of said immunogenic composition induces an
improved B-memory cell response in patients administered with the adjuvanted
immunogenic composition compared to the B-memory cell response induced in
35 Individuals immunized with the un-adjuvanted composition. An improved B-memory cell
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Femal e C5731/6 m ce aged 6-8 weeks were obtained from Harlan Horst,

Net herl and. M ce were prined on day O with heterosubtypic strains (5 pg HA
whol e inactivated H N1 A/ Beijing/262/95, H3N2 A/ Pananma/ 2007/ 99,

B/ Shangdong/ 7/97). On day 28, mice were 5injected intramuscularly with 1,5
pg HA Trivalent split (A/ New Cal edoni a/20/99, A Wom ng/3/2003,

B/ Ji angsu/ 10/ 2003). plain or adjuvanted (see groups in Tables 4 to 6 bel ow)

Tabl e afeﬁﬂ?Png@hnfefﬁt?Pﬁﬁﬁﬁﬁv 81 inererepd rpeuepne{etprherg! pigod Bt vphadytes/ Pl ai n
(un-ad j uvanabail ofdifférestiation htokﬁutabl@iy@e@ﬂeﬂﬁb)pﬁésrﬁé téTls NGomehte leh¥@|n@tasSpl 1t *!

Li posones L ter sprlmng DO 3 Trivalent split* /
DQS21 Het e’ﬁ%#%%gugg%ﬁ%%ékﬁgﬁ df*?%%laﬁ split* / MPL/QS21 in |iposones
Het er ol ogous primng DO 5 Aggri pal TM (sub-unit) Heterol ogous primng DO 6

Aggri pal TMaﬁétH@r é%ﬁBotd}me!nt H?@Q%g%{iaﬂbﬂ%%ﬂ'nﬂ&u%en%m‘ﬁ'gélfﬂn%&ﬂzgyﬁn primng
DO 7 Aggrl ISsu -unit
proved humoral response in patients administered with the adjuvanted immunogenic

composition compared to the humoral response induced in individuals immunized with the
un-adjuvanted composition. Said humoral immune response may be measured according
to any of the procedure detailed in Example |, and especially in sections 1.1 {.1.1), 1.2

10 (1.2.1) and 1.3 (1.3.5.2). When the immunogenic composition is an influenza composition
specifically said humoral response is obtained against homologous and heterologous
strains. In particular, said heterologous humoral immune response means a humoral
response between influenza strains, and is termed ‘cross-reactive’ humoral immune
response. Said ‘cross-reactive’ humoral immune response involves the induction of

15 response against an influenza strain which is a variant (a drift) of the influenza strain used
for vaccination. An example of such a response is fllustrated in Example 111.3.1 and in
Figure 2.

In a specific embodiment, the administration of said adjuvanted immunogenic composition
20 induces at least two of the following responses: (i) an improved CD4 T-cell immune

response, (i} an improved B-memory cell response, (iii) an improved humoral response,

against at least one of the component antigen(s) or antigenic composition compared fo

either immune response obtained with the corresponding composition which in un-

adjuvanted, i.e. does not contain any exogeneous adjuvant (herein also referred to as
25  'plain composition’),

In a still further specific embodiment, the vaccination with the composition for the first
vaccination, adjuvanted, has no measurable impact on the CD8 response.

30 itis a specific embodiment of the invention that the composition comprising an influenza
virus or antigenic preparation thereof formulated with saponin adjuvant presented in the
form of a liposome, in particular QS21 saponin in its quenched form with cholesterol, is
effective in promoting T cell responses in an immuno-compromised human population. In
one embodiment, said adjuvant further comprises 3D-MPL. In particular, the

36  administration of a single dose of the immunogenic composition for first vaccination as
described in the invention, is capable of providing better sero-protection, as assessed by
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Het er ol ogous primng DO 8 Aggripallm(sub-unit)! MPL/QS21 in |iposones
Het erol ogous primng DO 9 PBS Heterol ogous primng DO 10Fl uanx |ike. 16
mce/group V.1 .2. Preparation of the vaccine fornulations Fornulation for
group 1: 15PBS 10 fold concentrated (pH 7.4 when one fold concentrated) as
well as a m xture containing Tween 80, Triton X-100 and VES (quantities
t aki ng |nto account the detergents present in the strains) are added to
wat er for WjceEeiRtsH. of aprotsction %‘i’rn'“ﬁﬁﬂzﬁlY?@C?“Q%pf@“@'f'n%efe\t‘?cé'ﬂ@t@i?nawﬂﬂi H3N2

and 15pg Qfﬂu&wz%tlﬁalﬁﬂnﬁh%lcﬁﬂﬂﬁébu%tbrh tAdh dBeB trsé¢dcelhﬂ%nnﬁm%%~%@nta@idl tion.
The fornul, fulonls Stl 'i%éﬁi H;ér? tesland storet\ t 4C if not
20adni ni st@ grazad\ﬁ;g%e( |\Pe gRip F%{EYQS fBE’“U&TBG'SIa%aSO#@B@ e ingueA ent r at ed
(pH 7.4 V\miurowubCiT)@IFd:eld:mm:BWtreaioesb awmﬂdxerﬁs vusntoiparee! to ¢t abtainag Tween
80, Trist ofy- ti]rQQJnaa'a é@‘ua%h‘ﬁ& "ﬁl&. ﬁr@tﬂgrn tg'é Qsé%%ﬁ %nht gf tquc% (gent S

present in the stra re a i nj ec
stirring, ra%*e@%weiﬁa@ﬁorsw%ﬁmﬁmm mfﬁQNE \aﬁaw@wguawa Biﬂéfgfﬁfaﬁ @Xm‘a‘ér‘iﬁdded

with 10 mirrsdrinkrd, fmsrh@yt éﬂ&?iﬂb 8A6Hated avsiﬁitafcrdaa-reslsbﬁs.\fe%éwl@tal el‘ §b;%rred
for 15 m nutes nce |

osones ont al ni
40mg/ 69166158%%?%'“896?@/@“%%%@ VRIS W)Umé(?%g%%ﬂ’a%?? ey PREERPClelY | nal NPL
concent r abewsficiaf inS iponypercothpsmiseliainianr poplilationosuch st the Bldsity pcﬁpfmiatlﬁiit ni mum 15

i nut n for
o oup 5. R S andiaroloy il S HEEIAL A Sk EREHY gl SIBA el o) s
wel | as ameRuktipredustdt e mvag! Toprbiditgend Tidriely te190! nsdeES e(mﬂligmwtl es
taking i nfa@m%§i6ﬁ‘élﬁthofs,;5l%l %?bﬁé&%tasarﬁrc@rﬁ"ﬂﬂué&aﬁl%ttiﬁésfsafl‘ﬁ@}na?ra%o%@%?d to

water for, in fte stirrin each strain HIN1, H3N2
hnd” 15pg SPST 00 B8 YA SRR WPER D Veth. ST RIn oDt Actir e AEIRORS

addi ti on. FUiteerfnoreriuhay allow :nmcmglarcrm&arreé;ﬁmm RHick & méve peafsiont mate, of

| i pos S (;[ngﬁ{ I ) I |, ed
DQSZ(lqge hen prg%eapgﬁ é:gégr@(eﬂthe @ngé%aﬁlggn Tl on otng%B%ééPg S%e Thi s
prem x |swtthmwvaﬁteuéﬁ@ulaﬁm 15 minutes prior to addition to the

trivalent split mxture. The formulation is stirred for mnimum 15 m nutes
and store?l at 4C if not_admnistered directly. 20 Fornul ati on for roup 4:

PBS 10 fol'4?&B @rﬂSP‘é‘EtfetBe% ool ipauRe SERPORSS) Su%ﬁ@ﬁt‘m%’lfﬁﬂ CRBe el as a
m xt ur e conmhanen rasgonBecstei@, inTan Umm*)édlﬂﬁjeandw‘dﬁss treumatidtioh @8 ot ekésng I nto

i a0ty on R erh ReReRERARL b Baifad e Bhthh ARt (R Tl ana 1500

of B st r ainsregped. ab eefossrreactiye ﬁpﬁ F§§ﬁ>qﬂ|$¢ ng fbféemﬁ\éé?ﬂ daesti tadgtied sheredhe

fornul ati api B_gs §étwgé,egﬂué?,rza B nutes. A m xture nmade of |iposones
cont ai ning 3D-MPL (nmade of DOPC 40ng/m, Cholesterol 10ng/m, 3D MPL

2ng/ ml) and QS21 |s then added to reach @21 and MPL concentrations of 50pg
per dose. Ubhaly, mivailabieeintiserizacidoeihed aod effectst droy abbinsi midcasg [Elfrialﬁﬁ dfo

o oe8] Wb Sl Y80Sl SRkedliUS el oS SRR 2P
stored at M@tm (viulatietr)i infusher eiusdhaseondeygone minor changes (such as a point
mutation or an accumulation of point mutations resulting in amino acid changes in the for
example) in the surface glycoproteins in particular haemagglutinin (antigenic drift variant
virus strain) the vaccine may still provide some protection, although it may only provide
30 limited protection as the newly created variants may escape immunity induced by prior
influenza infection or vaccination. Antigenic drift is responsible for annual epidemics that
oceur during interpandemic periods (Wiley & Skehei, 1987, Ann. Rev. Biochem. 56, 365-
394). The induction of cross-reactive CD4 T cells provides an additional advantage to the
composition of the invention, in that it may provide also cross-protection, in other words
35  protection against heterologous infections, i.e. infections caused by a circulating influenza
strain which is a variant (e.g. a drift) of the influenza strain contained in the immunogenic
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Remark: In groups Ito 4, PBS 10 fold concentrated is added to reach
isotonicity and is 1 fold concentrated in the final volunme. H20 volune is
calculated to reach the targeted 35 volune. Formnulation for group 5: One
Aggri parmdose is mxed with equal volume of PBS nod pH 7.4. The
formulation is stirred for mninum 15 m nutes and stored at 4C if not

adm ni stered directly. 5Fornulation for group 6: PBS pH 7.4 and one

Aggr i pal Trpapesttioar €hisl xegl. bd.igdestapgesus aviieai thi: Ngre3BtddPlstrdinald edifiitulDEPC

40mg! . Gt 61 8kl 07D/ el MEL B PhlochP oG Adlathndar 51111 g

to reach qui va ose he Tormul'ation is stirred
for m ni mierkis affermnatives Tﬁ'ﬁdn%’tﬁﬂﬁOéG a@ﬂvarﬁ@mﬁs woen e rhpipgrededvad gifirdend y.

10Remar k: aPRSoh$ vadigtod Qed’e?a?%n’tf%oéroé"y%rt é(pdrtn a‘p,@qhé‘ !n'ﬂ@énzé{ %ltr‘eliﬁein thggr.i pal
is half the formnulation volung orrru tion %rou rF%:S74and
one Agfri PAM¥RISEBESoTPRsitAnUsad Tk ap?eéﬂ‘i‘ '”BT‘“'V% 6'% Bt %W"J“ e 15
40mg/ M, Ghaihesdédndte bRMDSitidn) usad tbr PaXtstsaceadtibed " DQSZl" is then added
under stirri ng to reach the equivalent of 50 pg of QS21. This prem x is

i ncubated for at |least 15m nutes prior to addition. The formulation is
stirred niTherdivagedriniuense imminegeniceepreposiiel a¢ heesin defifiedings dhasefoei 2ect | y.

Remar k: Pﬁ%hbﬁ aﬁ!ﬁi&'qg ibfuck %%Fdjpzbt%@t’id?:n!aﬁ‘d Edbsd- Fba%ﬂ% Ebhat cé(t%' M”@cc:ﬁ&%' pal im
is half ﬁ@ﬁ%ﬁ/ﬁorw ation volupe. Fornul ati on ng pH 7.4 and

one Addri PRiegts: s charasipriste WP%PF)@%?C@%O' 2‘3’5“ @ By f’?/l—"’ﬁ?pﬁ"n i s added
under sti mghing 4 wriahestfzor sfthakirgin prebbst ;W&Mgm@t@mwtm ‘Ehigrimayur e of

25 |i poso ( (M., chol.ester 1000/ ) and
the i m’rung?ct%fa&%rrl%gnm gipgfﬁ 4 ree”;'na alngeliﬁcsﬁ at[toréd eanPlelaegé‘M%'ﬂr nut es
prior to &didendagmmupogenis cmggzos'pm tormBSingiaxy gr esveThaf Haanmti2t § HSf HXPE and

B21 in thg Jt@fnf@-)‘ln%'p%ldesa ﬁ&m a?ﬁ’@lﬂo rekBEhd Ay a’ibér%nﬁc%aﬁéﬁtrzreeg d'iﬂ‘tn' mum 15
m nutes and storéd at adm ni stered directl 30R PBS is

added Po FEARHC| @ﬁF‘i‘%f‘E“}/ ﬁ’“ﬁ'”ﬁ%ee‘mehéiwi‘/o"l“B?Fé*”ﬁ‘@ngﬁcﬁ’QPt’qn WW&I"F YPRe
f or nul at i @ifectioh byreaid dakbéteairh: Fi nal conposition of the fornmulations 1 to 4
prepared with split strains (for 1 m) Goup Antigen Tween 80 Triton X-100
VES DOPC Chol es- terol MPL _

Detection of cross-reactive CD4 T-cells following vaccination with Influenza vaccine

20 CD4 T-cells that are able to recognize both homologous and drifted Influenza strains have
been named in the present document “cross-reactive”. The adjuvanted influenza
compositions as described herein have been capable to show heterosubtypic cross-
reactivity since there is observable cross-reactivity against drifted Influenza strains. As
said above, the ability of a pandemic vaccine formulation to be effective against drift

25  pandemic strains may prove to be an important characteristic in the case of pandemics.

Consistently with the above observations, CD4 T-ceill epitopes shared by different

influenza strains have been identified in human (Gelder C et al. 1898, Int immunol.

10(2):211-22; Gelder CM et al. 1996 J Virol, 70(7):4787-90; Gelder CM et al. 1995 J Virol.
30 1995 69(12):7497-508).

in a specific embodiment, the adjuvanted composition may offer the additional benefit of
providing better protection against circulating strains which have undergone a major
change {such as gene recombination for example, between two different species) in the
35 haemagglutinin (antigenic shift} against which currently available vaccines have no
gfficacy.
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Q521 1 HIN1: 15pg 750pg 110pg 100pg _ _ _ H3N2: 15pg B: 17.5pg

Revaccination and composition used for revaccination (boosting composition)

In one embodiment, the invention provides for the use of an influenza virus or antigenic
5  preparation thereof in the manufacture of an immunogenic composition for revaccination
of humans previously vaccinated with an immunogenic composition as claimed herein.

In one aspect of the present invention, there is provided the use of an influenza virus or
antigenic preparation thereof, from a first pandemic influenza strain, in the manufacture of

10 an adjuvanted immunogenic composition as herein defined for protection against
influenza infections caused by a influenza strain which is a variant of said first influenza
strain.

In another aspect, the invention provides for the use of an influenza virus or antigenic

15 preparation thereof in the manufacture of an influenza immunogenic composition for
revaccination of humans previously vaccinated with an adjuvanted influenza composition
as claimed herein or with an adjuvanted influenza composition comprising a variant
influenza strain, the adjuvant being as defined herein.

20  In-another aspect the present invention provides for a method for vaccinating .a human
population or individual against one influenza virus strain followed by revaccination of said
human or population against a variant influenza virus strain, said method comprising
administering to said human (i) a first composition comprising an influenza virus or
antigenic preparation thereof from a first influenza virus strain and an adjuvant as herein

25 defined, and (ii) a second immunogenic composition comprising a influenza virus strain
variant of said first influenza virus strain. In a specific embodiment said first strain is
associated with a pandemic outbreak or has the potential to be associated with a
pandemic outbreak, In another specific embodiment said variant strain is associated with
a pandemic outbreak or has the potential to be associated with a pandemic outbreak. In

30  particular, the re-vaccination Is made with an influenza composition comprising at least
one strain which is a circulating pandemic strain. Both the priming composition and the
boosting composition can be multivalent, i.e. can contain at least two influenza virus
strains. When the composition(s) is (are) multivalent, at least one strain is associated with
a pandemic outbreak or has the potential to be associated with a pandemic outbreak.

35
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Typically revaccination is made at least 8 months after the first vaccination(s), preferably 8
to 14 months after, more preferably at around 10 to 12 months after.

The immunogenic composition for revaccination (the boosting compaosition) may contain
any type of antigen preparation, either inactivated or live attenuated. it may contain the
same type of antigen preparation e.g. a sphit influenza virus or antigenic preparation
thereof, a whole virion, or a purified HA and NA (sub-unit) vaccine, as the immunogenic
composition used for the first vaccination. Alternatively the boosting composition may
contain another type of influenza antigen than that used for the first vaccination.
Preferably a split virus is used. The boosting composition may be adjuvanted or un-
adjuvanted. The un-adjuvanted boosting composition may be Fluarix™/a-Rix®/influsplit®
given intramuscularly. The formulation contains three inactivated split virion antigens

prepared from the WHO recommended strains of the appropriate influenza season.

The boosting composition may be adjuvanted or un-adjuvanted. In a specific embodiment,

the boosting composition comprises a saponin adjuvant which is as defined herein.

In a specific embodiment, the immunogenic composition for revaccination (also called
herein below the ‘boosting composition’} contains an influenza virus or antigenic
preparation thereof which shares common CD4 T-cell epitopes with the influenza virus or
antigenic preparation thereof used for the first vaccination, A common CD4 T cell epitope
is intended to mean peptides/sequences/epitopes from different antigens which cah be
recognised by the same CD4 cell (see examples of described epitopes in: Gelder C et al.
1998, Int Immunol. 10(2):211-22; Gelder CM et al. 1996 J Virol. 70(7):4787-90; Gelder
CM et al. 1995 J Virol. 1995 69(12):7497-506).

In an embodiment according to the invention, the boosting composition is a monovalent
influenza composition comprising an influenza strain which is associated with a pandemic
outbreak or has the potential to be associated with a pandemic outbreak. In particular said
strain in the boosting composition is a circulating pandemic strain. Suitable strains are, but
not limited to: HSN1, HON2, H7N7, and H2N2. Said strain may be the same as that, or
one of those, present in the composition used for the first vaccination. In an alternative
embodiment said strain may be a variant strain, i.e. a drift strain, of the strain present in
the composition used for the first vaccination.
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In another specific embodiment, the boosting composition is a multivalent influenza
vaccine. In particular, when the boosting composition is a multivalent vaccine such as a
bivalent, frivalent or quadrivalent vaccine, at least one strain is associated with a
pandemic outbreak or has the potential to be associated with a pandemic outbreak. In a
specific embodiment, two or more strains in the boosting composition are pandemic
strains. In another specific embodiment, the at least one pandemic strain in the boosting
composition is of the same type as that, or one of those, present in the composition used
for the first vaccination. In an alternative embodiment the at least one strain may be a
varlant strain, i.e. a drift stfain, of the at least one pandemic strain present in the
composition used for the first vaccination. In particular the at least one strain in the
boosting composition is a circulating pandemic strain. The boosting compesition may be
adjuvanted or not.

Typically a boosting composition, where used, is given at the next influenza season, e.g.
approximately one year after the first immunogenic composition. The boosting
compaosition may also be given every subsequent year (third, fourth, fifth vaccination and
so forth). The boosting composition may be the same as the composition used for the first
vaccination. Suitably, the boosting composition contains an influenza virus or antigenic
preparation thereof which is a variant strain of the influenza virus used for the first
vaccination. In particular, the influenza viral strains or antigenic preparation thereof are
selected according to the reference material distributed by the World Health Organisation
such that they are adapted to the influenza strain which is circulating on the year of the
revaccination.

The influenza antigen or antigenic composition used in revaccination preferably comprises
an adjuvant, suitably as described above. The adjuvant may be a saponin presented in
the form of a liposome, as herein above described, which is preferred, optionally
containing an additional adjuvant such as 3D-MPL.

in one aspect revaccination induces any, preferably two or all, of the following: (i} an
improved CD4 response against the influenza virus or antigenic preparation thereof, or (i)
an improved B cell memory respense or (i) an improved humoral response, compared to
the equivalent response induced after a first vaccination with the un-adjuvanted influenza
virus or antigenic preparation thereof. Preferably the immunological response(s) induced
after revaccination with the adjuvanted influenza virus or antigenic preparation thereof as

herein defined, is (are) higher than the corresponding response induced after the
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responses induced after revaccination with an un-adjuvanted, preferably split, influenza
virus are higher in the population first vaccinated with the adjuvanted, preferably split,
influenza composition than the corresponding response in the population first vaccinated
with the un-adjuvanted, preferably split, influenza composition.

In a specific embodiment, the revaccination of the subjects with a boosting composition
comprising an influenza virus and a saponin adjuvant in the form of a liposome, as
defined herein above, shows higher antibody titers than the corresponding values in the
group of people first vaccinated with the un-adjuvanted composition and boosted with the
un-adjuvanted composition. The effect of the adjuvant in enhancing the antibody response
to revaccination is especially of importance in the elderly population which is known to
have a low response to vaccination or infection by influenza virus. The adjuvanted
composition-associated benefit was also marked in terms of improving the CD4 T-cell
response following revaccination,

Specifically, the adjuvanted composition of the invention is capable of inducing a better
cross-responsiveness against drifted strain (the influenza strain from the next influenza
season) compared to the protection conferred by the control vaccine. Said cross-
responsiveness has shown a higher persistence compared to that obtained with the un-
adjuvanted formulation. The effect of the adjuvant in enhancing the cross-responsiveness
against drifted strain is of important in a pandemic situation.

In a further embodiment the invention relates to a vaccination regime in which the first
vaccination is made with an influenza composition, preferably a split influenza
composition, containing at least one influenza strain that could potentially cause g
pandemic outbreak and the revaccination is made with a circulating strain, either a
pandemic strain or a classical strain,

CD4 epifope in HA

This antigenic drift mainly resides in epitope regions of the viral surface proteins
haemagglutinin (HA) and neuraminidase (NA). it is known that any difference in CD4 and
B cell epitopes between different influenza strains, being used by the virus to evade the
adaptive response of the host immune system, will play a major role in influenza
vaccination and is,
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Intradermal delivery is another suitable route. Any suitable device may be used for
intradermal delivery, for example short needie devices such as those described in US
4,886,499, US85,190,521, US 5,328,483, US 5,527,288, US 4,270,537, US 5,015,235, US
30 5,141,496, US 5,417,662, Intradermal vaccines may also be administered by devices
which limit the effective penetration length of a needle into the skin, such as those
described in WO99/34850 and EP1092444, incorporated herein by reference, and
functional equivalents thereof. Also suitable are jet injection devices which deliver liquid
vaccines to the dermis via a liquid jet Injector or via a needle which pierces the stratum
35 corneum and produces a jet which reaches the dermis. Jet injection devices are
described for example in US 5,480,381, US 5,599,302, US 5,334,144, US 5,993,412, US
56
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15 vaccine formulation.

Alternatively the vaccine is administered intranasally. Typically, the vaccine is
administered locally to the nasopharyngeal area, preferably without being inhaled into the
lungs. It is desirable to use an intranasal delivery device which delivers the vaccine

20 formulation to the nasopharyngeal area, without or substantially without it entering the
lungs.

Preferred devices for intranasal administration of the vaccines according fo the invention
are spray devices. Suitable commercially available nasal spray devices include

25  Accuspray™ (Becton Dickinson). Nebulisers produce a very fine spray which can be
easily inhaled into the lungs and therefore does not efficiently reach the nasal mucosa.
Nebulisers are therefore not preferred.

Preferred spray devices for intranasal use are devices for which the performance of the
30  device is not dependent upon the pressure applied by the user. These devices are known
as pressure threshold devices. Liquid is released from the nozzle only when a threshold
pressure is applied. These devices make it easier to achieve a spray with a regular
droplet size. Pressure threshold devices suitable for use with the present invention are
known In the art and are described for example in WO 91/13281 and EP 311 863 B and
35 EP 516 636, incorporated herein by reference. Such devices are commercially available
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Preferred infranasal devices produce droplets (measured using water as the liquid) in the
range 1 to 200 um, preferably 10 to 120 pm. Below 10 um there is a risk of inhalation,
therefore it is desirable to have no more than about 5% of droplets below 10 pm. Droplets
above 120 um do not spread as well as smaller droplets, so it is desirable to have no

more than about 5% of droplets exceeding 120 um.

Bi-dose delivery is a further preferred feature of an intranasal delivery system for use with
the vaccines according to the invention. Bi-dose devices contain two sub-doses of a
single vaccine dose, one sub-dose for adminisiration to each nostril. Generally, the two
sub-doses are present in a single chamber and the construction of the device allows the
efficient delivery of a single sub-dose at a time. Alternatively, a monodose device may be
used for administering the vaccines according to the invention.

Alternatively, the epidermal or transdermal vaccination route is also contempietd in the
present invention.

In a specific aspect of the present invention, the adjuvanted immunogenic composition for
the first administration may be given intramuscularly, and the boosting composition, either
adjuvanted or not, may be administered through a different route, for example intradermal,
subcutansous or intranasal. In another specific embodiment, an immunogenic
composition comprising specifically an influenza virus antigen or antigenic preparation
thereof for the first administration may contain a standard HA content of 15 ug per
influenza strain, and the boosting influenza composition may contain a low dose of HA,
i.e. below 15 pyg, and depending on the administration route, may be given in a smalier
volume.

Populations to vaccinate
The target population to vaccinate may be immuno-compromised human. Immuno-

campromised humans generally are less well able to respond to an antigen, in particular
to an influenza antigen, in comparison to healthy adults.
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(p value r}gg%or:sgdhogg cardiovascular and pulmonary disease, or diabetes. Another target

population is al! children 6 months of age and over, especially children 6-23 months of

age who experience a relatively high influenza-related hospitalization rate. Preferably the

target population is elderly above 65 years of age.

10

Vaccination regimes, dosing and additional efficacy criteria

Suitably the immunogenic compositions according to the present invention are a standard
4 0.5 ml injectable dose in most cases, and, when an influenza composition, contains 15 g
15 of haemagglutinin antigen component from the or each influenza strain, as measured by

single radial immunodiffusion (SRD) (J.M. Wood et al.: J. Biol. Stand. 5 (1977) 237-247; J.

M. Wood et al., J. Biol. Stand. 9 (1981) 317-330). Suitably the vacecine dose volume will

be between 0.5 ml and 1 ml, in particular a standard 0.5 mi, or 0.7 ml vaccine dose

volume. For influenza vaccines, slight adaptation of the dose volume will be made
20  routinely depending on the HA concentration in the original bulk sample.

Suitably said immunogenic composition contains a low dose of HA antigen ~ e.g any of 1,
2,3,4,5,6,7,8,9, 10, 11, 12, 13 or 14 pg of HA per influenza strain.

25  Advantageously, a vaccine dose according to the invention, in particular a low dose
vaccine, may be provided in a smaller volume than the conventional injected split flu
vaccines, which are generally around 0.5, 0.7 or 1 m! per dose. The low volume doses
according to the invention are preferably below 500 pi, more preferably below 300 ul and
most preferably not more than about 200 ! or less per dose,

30
Thus, a preferred low volume vaccine dose according to one aspect of the invention is a
dose with a fow antigen dose in a low volume, e.g. about 15 pg or about 7.5 pg HA or

about 3.0 ug HA (per strain) in a volume of about 200 pl.
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** Conversion factor is defined as the fold increase in serum Hl geometric mean titres

(GMTs) after vaccination, for each vaccine strain.

25 ™ Protection rate is defined as the percentage of vaccinees with a serum Hl titre equal to
or greater than 1:40 after vaccination (for each vaccine strain) and is normally accepted
as indicating protection.

In a further aspect the invention provides a method of designing a vaccine for diseases
30  known to be cured or treated through a CD4+ T cell activation, comprising
1) selecting an antigen containing CD4+ epitopes, and

60
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B/ Ji angsuinléhde® @3 A& liveatord toand MtrdnaﬁyRsubstlthabadwmmt etny aoosistegodnt ai ns 15

pg haegaggl ut.i ni HA) of each inpfluen 4 strain per dose. VI.2. 1.
Descrﬁg‘Sl %ﬁn%?to ’haé’%A ' tsé’gi FS\S/%FRFVE&’ \%aeé'%yﬁ'l’eﬂ%sc? The ASOLB- adj uvant ed

i nfl uenza candi date vaccine is a 2 conponents vacci ne consisting 15 of a

concent ra%rﬁgmwém.}ém;rqe fwmtdb B@cﬂbysr@#érémwehe@maawmggmammr@sent ed in a

glass vial and o ass Vi a cont'ai ning the ASOLB adj uvant. At the tine
of inject€&MP#he content of the adjuvant vial is withdrawn and injected
into the vial that contains the concentrated trivalent inactivated split

vrion nt| ens fte mX| the cont r yrlnge and
the né dI EXpupled SpEdigg® mlgn%topﬁ?l 3??{}%@ert O%ﬁgge%:l}g "?%éérgégsgé} neot I eis

repl aced byxdaa 20i ntrarruscul ar needle and the volune is corrected to 1 m.
One dose I A§§g, za candi date vacci ne
correspon %@%il dﬁ%ﬁ@%ﬁr&p}@%‘%& uvan?g%ﬁ%) ?ﬂgn%gé&%gndl date vaccine is a
pr eser vat iBxampledB desiibgheprexBnical gvguat@@ epedivenied ao¢ vpguvagied BfEenZav ant ed
clinical hotufdds @peg. of the reconstituted ASOLB-adjuvanted influenza
vacci ne corresponds to 1 nmL. Its conposition is given in Table 8. It

cont ai2fs ExapgieHA gfowsar hreraifical eavaliatidnr ef adivenipd aad unrpdiuante@ fifdengped
Fl uar i x7mvacdiies (i $578860ave .and@rihadhize8 - Conposition (influenza and

adj uvant CE%HH:%WH@anQés 5 BEmp &8RSt hdjWaRd ABOE R adickiMa Mite dDLVIPL sethaa

candi dat e fP ?ecnt concentrations in mice.

Example VI describes a comparison of adjuvanted influenza vaccine with 3D-MPL at two
25  different concentrations in elderly humans.

Example Vil describes the pre-clinical evaluation of adjuvanted HPV vaccines in mice.

Example VIl describes a pre-clinical evaluation of adjuvanted and non-adjuvanted

cytomegaolovirus immunogenic compositions.

Example 1X describes the pre-clinical evaluation of an adjuvanted RTS,S vaccine
30  composition with 3D-MPL at two different concentrations.

Example X describes the clinical evaluation of an adjuvanted RTS,S vaccine with 3D-

MPL. at two different concentrations.

Exampie | - Immunological Read-out Methods
35
1. Mice methods

.1.1.  Hemagglutination Inhibition Test
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Conmponent Quantity per dose Analytical Reference ACTIVE | NGREDI ENTS

I nactivated split virions - A/ New Cal edoni a/ 20199 (HINl) |VR- 116 - A/ New

Yor k/ 55/ 2004 (H3N2) NYMC X-157 - B/ Jiangsu/10/2003 15 jig HA 15 jig HA 15
jig HA Ph. Eur. 158 Ph. Eur. 158 Ph. Eur. 158 ASOLB ADJUVANT - Liposones
di ol eyl phosphati dyl choline (DOPC) Cholesterol MPL 1000 jig 250 nmg 50 jig
GSK Bi o 3217 Ph. Eur. 0993 GSK Bio 2972 - @21

Test procedure

Anti-Hemagglutinin antibody titers to the three influenza virus strains were determined
S using the hemagglutination inhibition test (HI). The principle of the Hl test is based on the

ability of specific anti-influenza antibodies to inhibit hemagglutination of chicken red blood
cells (RBC) by influenza virus hemagglutinin (HA). Heat inactivated sera were previously
treated by Kaolin and chicken RBC to remove non-specific inhibitors. After pretreatment,
two-fold dilutions of sera were incubated with 4 hemagglutination units of each influenza

10 strain. Chicken red blood cells were then added and the inhibition of agglutination was
scored. The titers were expressed as the reciprocal of the highest dilution of serum that
completely inhibited hemagglutination. As the first dilution of sera was 1:20, an
undetectable level was scored as a titer equal to 10.

15 Siafistical 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
20 = Shapiro-Wilk test on each population (group) in order to verify the normality of groups
distribution
= Cochran test in order to verify the homogenicity of variance between the different
populations (groups)
» Two-way Analysis of variance performed on groups
25 = Tukey HSD test for multiple comparisons

£1.2.  Intracellular cytokine staining

This technique allows a quanttfication of antigen specific T lymphocytes on the basis of
cytokine production: effector T cells and/or effector-memory T cells produce [FN-y and/or
30 central memory T cells produce 1L-2. PBMCs are harvested at day 7 post-immunization.

Lymphoid cells are re-stimulated in vitro in the presence of secretion inhibitor (Brefeldine):
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50 pg GSK Bio 3034 WVI.2.3. Production nethod of the ASO1B adi uvant ed

vacci ne | ot The manufacturing of the ASOLB-adjuvanted influenza vaccine
consists of three main steps: 5Fornulation of the trivalent final bulk (2 x
concentrated) w thout adjuvant and filling in the antigen contai ner
Preparation of the ASOLB adjuvant Extenporaneous reconstitution of the
ASO1B adj uvanted split virus vaccine. 10Fornul ation of the trivalent final
bul k wi t hoeSeeRtiotseiberariacassed anth'%’ﬂé'naﬁ@nc@we%f@nitrapwéwem‘@gvo| unes of

t he thlreetfzmeneat @nbom%a d@@cgahaﬁe{datnam_ Pﬁﬁgédﬁ‘ks%ﬂﬂ% fétsséﬁea%%frl 3 iggg
nmonoval en riar nd on ar 0 o m .
Concent r at®: %}?%sppoﬁgye CQEELW ?@ré\[gg" gﬁ%’? gi?SPB%aRTéPlﬁﬁgf’g’ﬁg 8?%%%? ”§T1

pre- nm xt urcellsofashedemmeitn PBNIC dnayé &R0 thasdcandtimnapibaiop) Btbr;cdjv&zgtmﬂecseﬁ:m nat e
are dilsut I t.hrge e ul ks

(A NewCal oo S SRR R i P S B BRRRIR ) £ TR

B/ Ji angs u/PEb/SoBRPESiony Were vk res abicea kimpbiply tedMammadioradientrrscordisa ka theg phosphat e

buf fered s&lomneentied We®BolGrrifddd 200Ain %t 244d rpm%h&@@p hee Won&'){ﬂfegg&ﬂs succi nat e
sol ution ngE 7.8. 81 mM NaCl 2HPO4, 0.87 mM KH2PO4,

7.2 ™ Na Wer‘ffegfem\ﬂewfwashﬁg@xab@* *r%e%ﬁn% 3BUPEPSIPSMAE on X-
20100 and agiostegty 2k 16f-cetaimpin @RI Shiyfdiabgdfisesmeci nat e) in order to have a
final sgoncentration of 30 pg HA of A (HL N1 and H3N2) strains per m of
trivalent final bulk (15 pg HNV A strain /500 pl triwvalent final bulk) and
35 pg HA &F ViEy aitiogn pliquiation ohGBMEBE was serriad put at 8Geal sbnaenirstigheht xfibhal bul k) .
Bet ween addlstqumb@f:A@@P\hltHTHDQ‘Wﬂieﬁtrg-piitbih' a&sh(% ualﬂﬂfwafﬁa)lo?muerm ed for 10-30
m nut es at E' mte{T? ‘{t?“ ure. After ag%é | ast nonoval ent bul k and
15-30 ni ndiHEEAGTaD) P Ry IncyhRied A Prs &t d"k‘@éﬁ“ea?ﬂ&"t@af’ﬁ%ftﬂe@%a”ﬂ 85 0.25
with HCl &D4BEOHig/E! fdhisotit)r i val ent final bulk of antigens is aseptically
filledzinto 3-nl sterile Type | (Ph. Eur.) glass vials. Each vial contains

a volunme of 600 pi (500 + 100 p. overfill). Preparation of ASOLB
adj uvant B0f Rd%tm of PP‘hlaﬁEqurﬁStfh@"eéﬁﬁd@mmﬁﬁt@c@D@Pﬁ@kmtﬂl@romomw uvant ASOLB

i S prepar agtiveed afdMK &dils RO cAOTBAREA EsstimBatbly 8th tdr 98 R stignont ai ni ng MPL.
The preparation of each of these conponents i's summari zed below. QS21 is a

triterpene glycoside, obtained fromthe tree bark of Quillaja saponari a,
and is pr d)dadﬂébnbi’,BM(qMWém didrstimelateeiraveright WIS rvaleidpligeongs) . Q521 is

521 ap 15PAER h MBA% BordBs G kRl ek St RN e AR S RRGRILT O
i nj ect i onPEPaREAEY REleing BMO @it Flapplit RingatAestiais onihele Fipiivalentd tident to pH
6. I0 ?hZI @gﬂmwﬁy thies hiislat 52T p&mﬂ@%é érﬁf?bﬂre@%ﬁla%e %Bmtﬁiggdl alt - IZSCA' n
ggt é,ueneé &? %ag?‘fﬂélﬂ' iaﬁ$;6§én Weﬁmeﬁég@%‘fgﬂ 1&)’9@%@ 3¢ ’ECH@PEP‘} gsaccﬁarl de
fromthe Reb&Bnstrain of Sal nonella m nnesota.
25 IFN-y /IL-2/CD4/CD8 staining was performed as follows: Cell suspensions were washed,
resuspended in 50ul of PBS 1% FCS containing 2% Fc blocking reagent (1/50; 2.4G2).
After 10 min incubation at 4°C, 50 pi of a mixture of anti-CD4-PE (2/50) and anti-CD8
perCp (3/50) was added and incubated 30 min at 4°C. After a washing in PBS 1% FCS,
cells were permeabilized by resuspending in 200 il of Cytofix-Cytoperm (Kit BD) and
30  incubated 20 min at 4°C. Cells were then washed with Perm Wash (Kit BD) and
resuspended with 50 pl of a mix of anti- IFN-y APC (1/50) + anti-IL-2 FITC (1/50) diluted in
Perm Wash. After an incubation min 2 h max overnight at 4°C, cells were washed with
Perm Wash and resuspended in PBS 1% FCS + 1% paraformaldéhyde. Sample analysis
was performed by FACS. Live cells were gated (FSC/SSC) and acquisition was
35  performed on ~ 50,000 events (fymphocytes) or 35,000 events on CD4+T cells. The
percentages of IFN-y + or IL2+ were calculated on CD4+ and CD8+ gated populations.
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20pr oduced by GSK Biologicals, Hamlton, Mntana. Bulk MPL is supplied as
the Iyophilized salt of triethylamne (TEA). In the process of production
of MPL-containing |iposonmes, DOPC (Diol eyl phosphatidyl choline),

chol esterol and MPL are dissolved in ethanol. Alipid filmis forned by

sol vent evaporation under vacuum Phosphate Buffer Saline made of 9 nmM
Na2HPO4, 25 41 nM KH2PO4, 100 nM NaCl at pH 6.1 is added and the m xture is
subnmitted to prehonogeni zation foll owed by high pressure honopgeni zation at
15, 000 psilL2( +/ FertbtsGystheé® . This | eads to the production of |iposones,
which are sterile filtered through a 0.22 pm nenbrane in an aseptic (cl ass
100) area. The sterile product is then distributed in sterile glass

cont ai ner 4.2dnd Hemeaatinatiort thigibide] Test 68m (+2 to +8C). 30Sterile bul k
prepargtion of |iposomes is mixed with sterile Q521 bulk solution. After 30
m n stlrrlng, this mxture is added to a m xture of water for injection and
phosphat e T8§0HMEIMNECI 1M pH 6.1 when diluted 10 tines. Quantity of the
phosphate 500mM NaCl 1M pH 6.1 when diluted 10 tinmes, is calculated to
reach isotopi in.the final volume. The pH s checked. The adjuvant is

t hen sterﬁ”EF@ %%'Pfé(m *%@%ﬁf%‘ﬁﬁ%@%ﬁﬂtﬂ%g ? ViISHlran? wBiRdetPined. 35vi al s.
The vi al s using tretlenadglatnatiéh hbibiti@Cest (ANSTRSHIHBIPEI df trenii téss isasePed wscent

| orl i i t | t
20 g1 ad8° o0l thoclt S HRen Bh BB BANLE R aoc AR B BF e n Bt ot 1
speci fi caFP*EdR§C5bwmﬂueﬂga HrisdeposginebusiA) e&ﬁm%ietfmfltfeawéfmﬁn h@5%S01 B

acl j uvant aaurgmkmdasagémn\mgeyé}ﬁj\ﬁémh@&s&dcﬂ@at&{to rélh&fétdo% edifie content of
the vial c nt al %Q%B%%?ﬂtm%fﬁwam s thdrawn and 1s I nj ect ed into the vial

that - cont APHRUSE té&"ﬁ‘?'i’%ﬂ*'@?ﬁ of; Sﬁ@c\ﬁf@&c%ﬁt%dpw'm**vr. on antigens.
After m xhegagghitipatoninitatf desh wifitidreka awaini Crickeh hed ISydd cregewar@dhérmjda@edl eis

repl aged L n Vv rrected to 1 nm.
e dage b BB R Gk Phid 3 el Wy B TR p TR SR o

vacci ne c6rTesed aedarecinropal of Wp highast dlDé@mOf mrumrmaétommietewmlﬁeadl uvant ed
vacci ne |ﬁbrﬁa§d1lﬂm§t§g ks 8k AMiteH of S w§§¥ao%ﬂﬂ+d9@5@b|¥@é%ﬁﬂv&%§c§rea 3
conmponent s Zf‘? ine consisting of a concentrated trivalent i|nactrivated split
virion anf? §EREeH-Lhted in a glass vial, a 15glass vial containing the
ASOLB adj uvant and a glass vial containing the diluent (sodium chloride

sol uti,gn f n) for the two-fold dilution of ASOLB. To prepare the
ASO Ezgdj l?%'ﬁéégt%%tl %ntent of the diluent vial is withdrawmm with a syringe
and injected into the vial containing the ASOLB adjuvant, followed by

m Xxing. Astdib@al érl'égsféfwéré‘b&f&m&ﬁmn ﬁp@ergl(D%SQﬁEe@Fg Mge) Gy tdrawn with a

syringe f@g@ﬁ E vial and 20i nj ect vial’  that contains the
concentra A ‘f’BWOCPI@EP?C\;%%@'@%MYar\?F‘?E’o??“aﬁ?ttinﬁg\h%escweldés m xi ng the
content i ®llewédhdrawn into the syringe and the needle is replaced by an

i ntraguscul ar needl e. One dose of the reconstituted ASOLB-adjuvant ed

i nfl uenza candi date vacci ne corresponds to 1 nL. The ASOLE-adj uvanted

i nfl uenza* caditeatiemaiieepidatd.s a preservative-free vaccine. 25 V1.2.5.
Conposi ti on dpapkdiGiidesldn fﬁrg& l { .
reconstituted ASQlE—a ] uv%ﬁ’t‘g 'gﬁluggéluzﬂa}lIr\p/(grg%t!’%eve?gsvég'g%@ﬁggoﬁ%gﬁpsm Its
conposi tion FYi8n in Table 9. It contains 15 pg HA of each influenza
virus strai rcaaranfest heord@Qo sérity e nbinugariony of varBhoe iotwaemané Bifered0 Tabl e
9Conpggi ti Orﬂ)of:hi%én@?&%@pﬁnd adj uvant conponents) of the

» Test for interaction of one-way ANOVA.

»  Tuckey-HSD Test for multiple comparisons.

1.2.2.  Nasal washes
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reconstituted ASO E adj uvanted influenza candi date vacci ne I nacti vat ed
split virions - A/New Cal edoni a/20/99 (H N') IVR-116 - A/ New York/ 5512004
(H3N2) NYMC X-157 - BfJiangsu/10/2003 15 jig HA 15 jig HA 15 jig HA Ph.
Eur. 158 Ph. Eur. 168 Ph. Eur. 158 ASOLB ADJUVANT - Liposones diol eyl _
phosphati dyl choline (DOPC) Chol esterol IVPL 500 jig 125 jig 25 jig GSK Bio
: : 3 GSK Bio 2972 - 21 25 GSK Bi o 3034

3217 Pn EIJFJ]g nas%?v%ashes were performed by a mimstrataon of 5 mi of PBS in both nostrils in awa

ke animals. The inoculum was collected in a Petri dish and placed into sample containers

on dry Ice.
5  Viral titration in nasal washes

Alt nasal samples were first sterile filtered through Spin X filters (Costar) to remove any
bacterial contamination. 50 i of serial ten-fold dilutions of nasal washes were transferred
to microtiter plates containing 50 pl of medium (10 welis/dilution). 100! of MDCK cells

10 (2.4 x 10° cells/ml) were then added to each well and incubated at 35°C for 5-7days. After
6-7 days of incubation, the culture medium is gently removed and 100 ul of a 1/20 WST-1
containing medium is added and incubated for another 18 hrs.

The intensity of the yellow formazan dye produced upon reduction of WST-1 by viable

15 cells is proportional to the number of viable cells present in the well at the end of the viral
titration assay and is quantified by measuring the absorbance of each well at the
appropriate wavelength (450 nanometers). The cut-off is defined as the OD average of
uninfected control cells — 0.3 OD (0.3 OD correspond to +/- 3 StDev of OD of uninfected
control cells). A positive score is defined when OD is < cut-off and in contrast a negative

20 score is defined when OD is > cut-off. Viral shedding titers were determined by "Reed and
Muench” and expressed as Log TCID50/mt.

.3.  Assays for assessing the immune response in humans

25  1.3.1.  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,
Aflanta, USA (1891).

30 Antibody fitre 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,

35
The sera obtained were evaluated for Hl antibody levels. Starting with an inftial dilution
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VI.2.6. Production nethod of the ASO E adi uvanted vaccine | ot The

manuf acturing of the ASOLB-adjuvanted influenza vaccine consists of three
mai n steps: 5Formul ation of the trivalent final bulk (2 x concentrated)

wi t hout adjuvant and filling in the antigen container Preparation of the
ASOLB adj uvant Preparation of the ASO E adjuvant followed by

ext enpor angous reconstitution of the ASO E adjuvanted split_ virus vaccine.
10 For mul &f%ﬁ% adfiuigesetieg PR PRI ArasieRe sl irhied cadPiian et BARi 1 1ing in
t he anti g&he citratich ael-pdRet§ Wi tken a8 thadighest SiIRGsA RpMhZL shdwel dohimiehSOLB

il 1 ng. e S ot B iR dle°ae B o PO R BB o on v 2.3 ror

t he ASOLB adjuvanted influenza vacci ne. Extenporaneous reconstitution of

the ASG1 [E3ad) N¥@aBhefias®lnhbit¥h AESyvacci ne To prepare the ASOLE adjuvant the
cont ent othraw with a syringe and injected into
the vial CBRAPSIHMAG PeHe™MeSM stauFRARhnicratilse Ip@\*/%dA@yfoﬁ@k’P‘f?@ sefigs ¢f{ee t i ne of
20 i nj ect laﬂtﬁsﬁﬂﬁﬁ@a@pm%ﬁ@d&r&ﬂlnlk‘é@ﬂ&"th@sﬂéh&éiﬂl@dma%lﬁm AR arsMé;hzag,e x—f:mm t he

ASOLE vi aI d.i ected into e vi.al ont in he con

trivalent i ﬁgc i %&’enéas%l‘f"i“SV| B? otﬁStaW?? é‘ﬁ CRf ﬁ'& E‘ﬁ%tog'cﬂga E)ﬁé'eent is

W t hdr awn ﬂBlﬁ@f@mtdaee sirich wgwnmuawrreiemdieeranmw eptl oedeton. aften cidavagaiscul ar
need! go 08 1Ol HBGHAROSH Rt A0SR LA é}é}é%gﬁﬁm' Pk %@ééke%a“d' dat e
vacci ne corresponds visits per subject: at days
0, 21, 90 aﬁarafﬁb FWCtXH*aﬁﬁ &H%P)éatr?ﬂ%pwur @@ﬂl@tﬂmaffor@ﬁwh@.wp@gqea. whigh uat e

i Munogenbiniis ¥pedfRery mamqecyma@fbh@@uhaure@nﬁad am@t toGtRe Qelis."frleU/AGEt WACCI Ne at

day 0 5VI nol o a i on - on assay
The i mmnegl}ngs%%ﬁ'%’gn gand eliﬁcgéjfi %{/ qngg%t?%h ?—\Q’EF‘?@ greﬁ’ftlc’ﬁa‘f“ﬁbhat Bhhi bi tion
(H) anti betvibenaidne (T H?m vahedtamnbdmbddmylon héhat\H@Il ciohbisbothat Vieg Centre
for i gkl UREFEminidatd 5§§|EJWat%a§@§}$/e\§l gﬂ@ﬁ:é éixs t@t—gtxl f2, USA (1991). Antibody
titre measurenents wer€ T0 conducted Fozén serum sanples with a
st andar di sed and conprehensively vali dat ed m cronmet hod using 4

haemaggl utj;aatm@n,-ai|gpmmttbb@\gAwayts (4 HHU) of the appropriate antigens and
aOS%fowif3 m %te suspensi on. Nonselfrlcd erumlnhlbltors wer e
renoved by HEA %F"% HE RSP BB SR8 PR IdIRZ O Ee U SBMRER 4 obt ai ned
wer e eval Matusedleﬂtﬁaﬂismionaml buidydite vehsinedt @ar thengemint hwaan determbined i 4 uti on of
1:10, 28 1lgy %He\&&é:%no%%?b?ysT(\£’¥er§vJe?é3&s§B vﬂﬁo&}u&é{@ﬂr@{(ﬁ&ﬁﬁr‘?ﬂe‘é& 0 an end

dilution of tratiron en as the highest

di | uti on SEEPSAHAWAE (RSIRS e Hipfitaie. & $tﬂ'?ﬁaﬁflo edanqurbefodrupvahmbadyih aeiahat i on.
Al assaysiueefisoPsdriiaramadndua®y pb ialé Binding of t?@b@t@oﬂi@s b @w \%OBONQIEHY ) CrFO)

Smphooyt SEPURLT EHARLNS B Gt arep b bR Rl iaddet i i e can be
resti mul avieg dard anhﬁ&'ramtamdpmcmldateé aCBRIOL AftbiLth2 inclibiica peridd, |ViFds yepihd’:atmmcubat ed
with b@e' M&%ﬁ&%@@% h%ﬂuagghﬂdr% f&ﬁé@ﬂ‘%&ﬁ”b[&éd ?ﬂﬁ[ HGENsFP RGI a'h&atng?“ and

CD8 T can uner P/ ow ng conventl onal

i mrunofl uB‘F%%f@e“ﬁBé“ wabepieylaied by the anathadagr Rﬂﬁ‘éﬁ@ilvp@cﬁs 25 wel | as

intracel lular cytokines production. In the present study, influenza vaccine
antigens w || gc{ ant. ensto rtlrrul,at flue za-specific T
cel | s. Reltfts et dWE A5 AR £5) - positive CD4
or CD8 T PBedighewmi tlvod mh@r@écm OO@Ban‘B ced IT sejlb-qaopml xatsimﬂate&(lh kb 3POT used
to evajua o] E V. e ogy all ows
to qgg uabBaldAAUCEEY 00k HN%; Bl inaTbRe PPk E&&e%ggﬁd.&@ta%ﬁg&rl mory B
cel | s canCBeseHRi¥e anigenispedice fitaped | Cﬁ?&) Tplca@rrﬁartéﬂlel gnumﬁrate@rw ﬂ@MVI owi ng

cul tivati gRométhholiding @6nv’énﬂ1ﬁqﬁ§|mn|1dhbﬂuéréé&eSt%n@béﬁr%dofa&ﬁwigteﬂ‘ieieﬁﬁé Bkc plasma

cells can ther B- ce ot assa Briefly,
in-vitro 8@“@? & r@&eef‘lulgr cﬁg‘qnes prodeuctzon In %e present study, Infiuen a vaccine a%/ttge y

as well as peptides derived from specific influenza protein were used as antigen to

35 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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35plasma cells are incubated in culture plates coated with antigen.
Antige-specific plasnma cells will form antibody/antigen spots, which can be
detected by conventional imuno- 90 enzymatic procedure. In the present
study, influenza vaccine strains or anti-human i mmunogl obulin aree used to
coat culture plates in order to enunerate anti-influenza or 1gG secreting
pl asma cells, respectively. Results are expressed as a frequency of
antigen-specific plasma within a mllion of 1gG producing plasma cells. 5
Expl or at oif.8.5Chatzégicerigiddson of PBMCs The expression of selected
surfact/activation markers (i.e. CD4., CD8, CD45RO CD45 RA, CD28, CD27 or
sone KIR) can be perforned. The functlon of vacci ne-induced T | ynphocytes
can be addP&s’sBdmpy evteeidhal ysi s of homing markers (i.e. CCR7, CXCR5), of
10 cytgkines (T helper 1 or T helper 2 cytokines), or by analysing t he
expre55|on of factors associated wth regulatory functions such as Foxp3,
CTLA- 4, or Peepptage, jriensiy ﬁndcrmaa?nshtpﬁg\f@@ﬁmcé solsBpslieeal eahogierdt her

r egul at or gigits el sympagnd diInh@QS’ R olbe-uppaliysEd. daf of lcahkiwn dnie hunoral , B

and T cel | P acc antigen. 15VI. 3. Inmunogenicity results
65%%'9% E%&% %ﬁ&a%‘@dﬁ”}%” 9H"%r der to characterize the CM

r eéponse aPts@enteg&:mtmﬁy ot nalatienshipdo safjcimatont dansatititeddorabarvegeepraes, CD4 and
CD8 1-byMRRAEHAEE VeSS dBRs b@i'ldg)}v Rflow-0p Yaérr: ug A BRERGRASNG 2m ! he three

vacci ne strains used I ndivid or poole | uenza-specific CD4/ CD8
T- 20 | ynBHRSEGYRRS dqus %ﬁeéﬁﬂﬁ?ﬁ\aﬁ‘?’é@‘dlﬁ)’eﬁlow cytonetry fol |l owi ng conventi onal
i munof | ueCeagencEod sahiglsl ddugs@bvdntd duaieg tHeldnare sydyoki nes production (IL-2,

| FN-y, TNF-a and CD4QOL). Evaluation of the primary endpoint. 25At day 21:
CM response in all subjects in ternms of frequency of influenza-specific
Ch4 T- | yhphcc§econgay ea@®initn tests producing at |east two different

cyt okihpes (I L-2, IFNy, TNF-a and CD4QL). For the evaluation of CM
response, equency of . influenza-specific CD4 are anal ysed as fol | ows:
30Usi ng tﬁ@rwgrmn?ﬁ*é'r'm‘lﬂwe%ﬂﬁﬁséach the non inferiority of at |east one
i nfl uenzam@wmm,ed;egandl date vaccine (admnistered to elderly aged ?. 65
years - th%

(adm ni st erégasfsud)%‘ﬁ?{m e&&‘éﬁe”i%gg t%%"%éw@%{‘m"ﬂ@?@p E%dryr}g(?lzl el “d{)(;u-rll-g/l or

Fl u YNG . wearateldclgeidsivereh of itee thpgee infllidrer tvires strains sipcksdnte8 iy 8% wonihe dence
i nterayl %tf@lme%{w QSMQEP&%“ME? 8 (between the Fluarix TM (18-40
\

35years) group an he 1 nfl uenza a anted candi date vaccine (? 65 yea
group) i n®fEYaE O e 2 eeytiaisig aﬁf'bqqxft'ﬁra%ﬁ%e%ﬁ?@eﬁq%amt qachef F@ tWesduci ng
at | east infDerptvibld stefhsabprédintedln tHaagcded ow 2.0 < 2 GM Fl uari x

i rAcca. 46utrint Al

Derived variables (with 95% confidence intervals):

25  + Geometric mean titres (GMTs) of serum HI antibodies with 95% confidence infervals
(95% CI} pre and post-vaccination
* Seroconversion rates* with 95% Cl at day 21
» Conversion factors™ with 95% ClI at day 21
» Seroprotection rates** with 95% Cl at day 21

30 »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 H! fitres 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.

35  *Protection rate defined as the percentage of vaccinees with a serum Hl titre =40 after
vaccination (for each vaccine strain) that usually is accepted as indicating protection.
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The 98.75% Cl of GMratios, 21 days after vaccination, was conputed using
an analysis 5 of covariance (ANCPVA) nodel on the logarithm 10
transformation of the frequences. The ANCOVA nodel included the vaccine
group as fixed effect (Fluarix TM (18-40 years) versus the influenza

adj uvant ed candi date vacci ne 65 years)) and the pre-vaccination frequency
as a regressor. The GMratio and their 98. 75% Cl are derived as
exponential -transformati on of the correspondi ng group contrast in the
nmodel . Th&obtherslniddisted irmhend i) speskeGM i s obt ai ned by

exponenti al,- tion of the 98.75% Cl for the group |east square‘rrean
of the ab?&gg&%@r&f)@nﬁdel. Results - Inferential analysis (Table 10) The

adj ust ed GHaysd @ 2lafreqentunph dytokineippsid®. FBAKTB keltf par i inelieeens rati f i ¢ CD4
T- 15 kynmpRecibe,BhRRY & 8sdhsd &@54!(?5‘5’“{"%&“3!" nes (IL-2, 1FN-y, TNF-cc and

CD4CL) at %aé]l, after in vitro restinulation with "pooled antigens |I",

are present&didenfingprari@ntigesy (theqracissnaliva mnd @riginof thepr antigarenerds te he upper

limt of beavsheehki®d 75% C of GMratio is far below the clinical limt of

2.0. This e n-inferiority of both adjuvanted influenza vaccines
SR RubRg AT g

adnmi ni st er gﬁ%j ects conpared to the Fluari XxXTM vacci ne

admi ni st er &hoROnfivenziiwsantigerd bet ween 18 and 40 years in term of

post - ygcci nati on frequency of influenza-specific CD4. Table 10Adjusted GM
ratio of influenza-specific CD4 T cell sproducing at |east

two cyt okPRECIIPrihes estinul ation with pool ed vaccine antigens, Day 2521

(ATP cohok beif&@hcﬁﬂﬁ%ﬂﬂ@@sﬂvﬁ ditfdrent c?&hﬁ@st(b@4ﬁllihuz)fl'?ﬂﬁy,lTN‘#§918 ) Flu YNG ASOLB
98.8%C N GMN GM Value LL UL 74 2844.8 71
» cells producing at least CD40L and another cytokine (IL-2, TNFa, 1IFNy)
* celis producing at least 1L-2 and another cytokine (CD40L., TNFa, IFNy)
16+ cells producing at least IFNy and another cytokine (IL-2, TNF«, CD40L)

« cells producing at least TNFo and another cytokine (1L-2, CD40L, IFNy)
1.3.5.3. Analysis of immunogenicity

20 The immunogenicity analysis was based on the total vaccinated cohort. For each
freatment group, the following parameters (with 95% confidence intervals) were -
calculated:

* Geometric mean titres (GMTs) of HI and NI antibody titres at days 0 and 21
» Geometric mean titres (GMTs) of neutralising antibody titres at days 0 and 21.

25 < Conversion factors at day 21.

*» 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 Hi
titre =1:40.

30  +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 éach antigen (Peptide influenza (pf), split influenza (sf) and whole influenza
(wf)).

* Descriptive statistics in individual difference between timepoint (Post-Pre)
35  responses fore each vaccination group and each antigen (pf, sf, and wf) at each 5
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2725.6 1.04 0.79 1.38 GMratio (Flu YNG/ ASOLE ) 98.8%C LL1UL Flu
YNG ASOLE N GM N GM Value 74 2879.6 74 2697.0 1,07 0.791.44 Adjusted GM
= geonetric nmean antibody adjusted for baseline titre; N = Nunber of
subjects with both pre- and post-vaccination results available; 98.8% C =
98. 8% confidence interval for the adjusted GMratio (Ancova nodel :

adj ust men'igf{eor 30baseline); LL =-lower limt, UL = upper limt; Data source

= Appendi ShEEsE | A

* A non-parametric test (Kruskall-Wallis test) was used to compare the location
differences between the 3 groups and the statistical p-value was calculated for each
antigen at each 5 different tests. All significance tests were two-tailed. P-values less

S  than or equal to 0.05 were considered as statistically significant.

Example Il - Preparation of the MPL/QS21 liposomal adjuvant
10 L3 Preparation of MPL liquid suspension

The MPL (as used throughout the document it is an abbreviation for 3D-MPL, i.e. 3-O-
deacylated monophosphoryl lipid A) liquid bulk is prepared from 3D-MPL lyophilized
powder. MPL liquid bulk is a stable concentrated (around 1 mg/ml) aqusous dispersion of

15 the raw material, which is ready-to-use for vaccine or adjuvant formulation. A schematic
representation of the preparation process is given in Figure 1.

For a maximum batch size of 12g, MPL liquid bulk preparation is carried over in sterile
glass containers. The dispersion of MPL consists of the following steps:
20 - suspend the MPL powder in water for injection
- desaggregate any big aggregates by heating (thermal treatment)
- reduce the particle size between 100 nm and 200 nm by microfluidization
- prefilter the preparation on a Sartoclean Pre-ilter unit, 0.8/0.65pm
- sterile filter the pfeparation at room temperature (Sartobran P unit, 0.22 um)
25 :
MPL powder is lyophilized by microfluidisation resulting in a stable coiloidal aqueous
dispersion (MPL particles of a size susceptible to sterile filtration). The MPL lyophilized
powder is dispersed in water for injection in order to obtain a coarse 10 mg/mi
suspension. The suspension then undergoses a thermal treatment under stirring. After
30 cooling to room temperature, the microfluidization process is started in order to decrease
the particle size. Microfiuidization is conducted using Microfiuidics apparatus M110EH, by
continuously circulating the dispersion through a microfluidization interaction chamber, at
a defined pressure for a minimum amount of passages (number of cycles: nun). The
microfluidization duration, representing the number of cycles, is calculated on basis of the
35 measured flow rate and the dispersion volume. On a given equipment at a given pressure,
the resulting flow rate may vary from one interaction chamber to another, and throughout
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Results - Descriptive analysis (Figure 6) The main findings were: 1)

Bef ore vaccination the CM response is higher in young adults than in

el derly 2) After vaccination: 5- there was a booster effect of the

i nfl uenza vaccine on the CM response in young adults (18-40 years) - the
CM response in the el derly having received the adjuvanted influenza
vaccine is conparable to the CM response of young adults. The

di f f er encéhbéfedsienclp eartiguprjotstactiaiceianies. di tenprent Bxarypip o itesartioesponses
for all 1Qﬁ¥r’h§éﬁ4 ReY ik RY e | étF%@Y(Mlleroawdl@"@—theTHErcﬁlui@ﬁgtané\#lé@ncW

signifi Cantl';éf? her with the adjuvanted vacci nes conpared to Fl bari xTM for
all tests P /55 ©ugle pf‘??é“r?erf APl BisjPercessing time may vary figingiie belshdoal uat e

the terti anythendhptinatsqulrdtefof 1 egltein Cylc@fted BA bmaﬁh@mra&e ThEBY 88 T15

| ynphogyt r, S, Q0 .and 180.
The fr gqugﬁgggg}s@@l %ggzﬂéﬁsr%tem Sreg%%ﬁ WF%g f%brg‘?c?%{vjé’ %@Oquclt'??mhocyt es
was summarf Gl@t@lé@:mq@mtw%awlsua dﬁ)ﬁed s thedinhe (mowiute) nesdedrioupe at  days
0 and 21, tharverMelobi @8 Pass once AhrDRf B8 BPEAIL CTACHhe Q%! A WPeahPFL) Was
used to congare th | ocat 1 on of diffeerence 20 between e two groups

(i nf 1 uenz&YSeH B %tﬁd@%@ﬁ‘?"l’?e versus FluarixTM and the statistical p-value
i s cal cul at ednkouargicdt Mt o gest (Aill) /60 fetd (hifrginent test. Descriptive
statistics in individual difference between day 21/day O

(Post -/ Prevacci nation) responses is calculated for each vaccination group
and each dheing®heratf ceaeshs diusfadaptnd acwingiyzwimmmanaﬁeiyclb&:tdmﬁ)m(\WI coxon
test) is ysedalQeSQFRakSR tﬁ&&eﬁepga %&;Lﬂblﬂ%nt‘é RES06R cﬁ)é?ﬁt?]eré Gl YRCRMat | On)

and the statistical p-val or each antigen at each
di f f er ent 2L OfTW@'eﬁ 10 dHds dpteBmnsA PE ﬁe%sqf qgagcle @!Z@omwm%

differ eng peiformish aftér QQUsEey Aoﬁarilcﬂﬁ bibe nﬁsa(cﬁ,geg défired BXbed oh mm@gmgﬁ are
presente ation .o end- poi nt
(ol 4531 "o-#RaSuEnis Jaeet Bh bt o PtEh s Ree et GOl e Patrentr e of
i nfl uenzad&pé@mﬂ?@e@m am upisidds! resutigZsiqnd).| Wnder fisalinit, QTEBO’[]Ip@ﬂ@ﬂE?‘_ﬁiOde:Emy
subj ects lBle't st§;§’d§@r bR hh, hGe2dME ﬁ%eq?i?e%mxd]&h%q 4<9>n¥r‘?l?erds untit | N

el derly subjec post -vacci nati on requenc | uenza-specific
c4 T ynﬁﬁ%&?{%s'%?dg?tﬁﬂl‘sf?%’i‘ﬁdb fpr Fﬁaij'ﬁ‘é*f“ %{’Pf*'@f 5Q &¥HEsnat i on wi th
adj uvant ed vaccines than with Fluarixim Post - vacci nati on frequency of

i nfl T | h d d bj
vace! a0t ol i Pl e ap: RSP e R A Sue LT ag i fredef e vl aped
bet ween 18& Herdd 40r3teaBIC paatngtaxnetdr o thdfilFbticararedTm  Pre- vacci nati on and
post vacciagat h%%fi%zéﬁ&q%%%e%fon |§‘Eb)thl§£%@n @&SF?OF Infec%?ﬁ aId gt‘%hie f%@%d _

essentially simlar 1n all gro 11In
p- val ues f%@ﬁﬂh@ G ERAT ﬂanflgr Iqr@:ggisﬂowoﬂ'h@@@i ﬂrﬂPL concentratlon is 1 mglml (0 80—
1.20 mg/ml).

25
.2 Preparation of MPL/QS21 liposomal adjuvant

This adjuvant, named AS01, comprises 3D-MPL and Q821 in a quenched form with
cholesterol, and was made as described in WO 96/33739, incorporated herein by
30  reference. In particular the AS01 adjuvant was prepared essentially as Example 1.1 of
WO 96/33739. The ASO1B adjuvant comprises: liposomes, which in tumn comprise
dioleoyl phosphatidylcholine (DOPC), cholesterol and 3D MPL [in an amount of 1000ug
DOPC, 250 pg cholesterol and 50 pg 3D-MPL, each value given approximately per

vaccine dose}, QS21 [50ug/dose], phosphate NaCl buffer and water to a volume of 0.5ml.
35
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cells at each time point (ATP Cohort for imunogenicity) Test description
P-value ASOLB vs. Flu WG ASOLE vs. Flu YNG day O day 21 day 0O day 21 ALL
DOUBLES <0. 0001 0.0070 <0.0001 0.0025 CD4COL <0.0001 0.0066 <0.0001 0.0015

| FNy <0.0001 0.0009 <0.0001 0.0006 IL2 <0.0001

The ASO1E adjuvant comprises the same ingredients than ASO1B but at a lower
concentration in an amount of 500ug DOPC, 125ug cholesterol, 25ug 3D-MPL and 25ug
Q821, phosphate NaCl buffer and water to a volume of 0.5mi.

5 In the process of production of liposomes containing MPL the DOPC (Dioleyl
phosphatidylcholine), cholesterol and MPL are dissolved in ethanol. A lipid film is formed
by solvent evaporation under vacuum. 'Phosphate Buffer Saline (9 mM NaHPQO,4 41 mM
KHPO4, 100 mM NaCl) at pH 6.1 is added and the mixture is submitted fo
prehomogenization followed by high pressure homogenisation at 15,000 psi (around 15 to
10 20 cycles). This leads to the production of liposomes which are sterile filtered through a
0.22 pm membrane in an aseptic (class 100) area. The steriie prbduct is then distributed

in sterile glass containers and stored in a cold room (+2 to +8°C).

In this way the liposomes produced contain MPL in the membrane (the "MPL in"
15 embodiment of WO 96/33739).

Q821 is added in aqueous solution to the desired concentration.

Example 1}l - Pre-clinical evaluation of adjuvanted and unadjuvanted influenza
20  vaccines in ferreis

Ili.1. Rationale and objectives

Influenza infection in the ferret modei closely mimics human influenza, with regards both
25  to the sensitivity to infection and the clinical response.

The ferret is extremely sensitive to infection with both influenza A and B viruses without

prior adaptation of viral strains. Therefore, it provides an excellent model system- for

studies of protection conferred by administered influenza vaccines.

This study investigated the efficacy of various Trivalent Split vaccines, adjuvanted or nof,
30  to reduce disease symptoms (body temperature) and viral shedding in nasal secretions of

ferrets challenged with homologous strains.

The objective of this experiment was to demonstrate the efficacy of an adjuvanted
influenza vaccine compared to the plain (un-adjuvanted) vaccine.
35
The end-points were:
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0. 0029 <0.0001 0.0021 TFNa <0. 0001 0.0295 <0.0001 0.0378 ASOlB vs.

ASA E vs.

10

15

20

25

Flu ELD

Flu ELD day O day 21 day O day 21 ALL DOUBLES 0.6165 0.0004
0.8744 0.0018 CD4OL 0. 7560 0. 0005 0.9504 0.0021 | FNy 0.9936

1) Primary end-point: reduction of viral shedding in nasal washes after homologous

challenge:

2} Secondary end-points: Analysis of the humoral response by H] titers.

Hl.2. Experimental design

I1.2.1. Treatment/group (Table 1)

Female ferrets (Mustela putorius furo) aged 14-20 weeks were obtained from MISAY

Consultancy (Hampshire, UK). Ferrets were primed on day 0 with heterosubtypic strain
H1N1 A/Stockholm/24/90 (4 Log TCIDs/mi). On day 21, ferrets were injected
intramuscularly with a full human dose (500 ug vaccine dose, 15 ug HA/strain) of a
combination of H1N1 A/New Caledonia/20/98, H3N2 A/Panama/2007/99 and
B/Shangdong/7/97. Ferrets were then challenged on day 42 by intranasal route with an
heterosubtypic strain H3N2 A/Wyoming/3/2003 (4.5 Log TCIDs/mi).

Table 1

Group | Antigen{s)+ | Formulation + | Comments In/Po | Other freatments
dosage dosage (schedulefroute/

chalienge)

1 Trivalent Full HD: 15ug | IM; Day 21 in Priming H1N1

Plain HA/strain (A/Stockolm/24
/90) Day O

2 Trivalent/ | Fylf HD: 15pg | IM; Day 21 In Priming H1N1
MPL-QS21 in | HA/strain (A/Stockoim/24/9
liposomes 0) DayO0

6 ferrets/group. In/Po = Individual/pool

111.2.2. Preparation of the vaccine formulations (Table 2)

Formuiation 1: Trivalent Split Plain (un-adjuvanted) formulation:

PBS 10 fold concenirated (pH 7.4 when one fold concentrated) as well as a mixture

confaining Tween 80, Triton X-100 and VES {quantities taking into account the detergents

present in the strains) are added to water for injection. After 5 min stirring, 15pg of each
strain H1N1, H3N2 and 17.5ug of B strain are added with 10 min stirring between each
addition, The formulation is stirred for minimum 15 minutes and stored at 4°C if not

administered directly.

Formulation 2; Trivalent Split influenza adjuvanted with MPL/QS521 in liposomes:
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0. 0008 0.9835 0.0029 1L2 0.6702 0.0011 0.7855 0.0023 TFNa 0. 5450 0.0022
0.6688 0.0040 Results - Evaluation of the Hunoral inmune response

endpoi nts 15 Cbserved vari ables: At days 0, 21, 90 and 180: serum

haemaggl uti nation-inhibition (H') antibody titres, tested separately

agai nst each of the three influenza virus strains represented in the

vacci ne (anti-HINl, anti-H3N2 & anti-B-antibodies). 20 The cut-off val ue
for M anfPBd@yoldgeangsatated (pH/atwhenonaipl gareentipted rstieli €8 amyixitiee | abor at ory
bef ore t heomsiahy Fivsed 80 drieavel ® shd V&S (qharS8s0RRERh VR csuiPiRGltdrdents Subj ect
whose anti bod t.t' trF .i‘% belc%vg tthe cqu-.off . val ‘ﬁe. A s?{r,o ogi tive subject is
a subj ect PIHRESY BREFBBYU'S rdded 1q watgrignipigptiqnyatter Smig strang. «1aH9 A6l - of f

val ue. AntirdothyN.iHINE drel 1G\out IveB etidin afefaddBd fvith he mirssiaingibetwgien eactan

ar bi tr gr ya&?r@idﬁ.e'rﬁg fonﬁlljiétioh@ tﬁ;lléP ?&f%min\%éﬁ r%xgpgo églil @‘Iﬁdgﬁqw gsr es, the
foll ow ng paraneters are caTCt_J at ed: OMELT|'C MEan t1tres s) of H
ant i body &tdeddy dhedorgniption whish fsdogngtiaad fy minibmdg SthieutasThe PES20MRUIe nean of

Ej hfe_ I 03 t bighfix &AM dTBSdsBRSs (made of IRGIOC ANMEND Bbleétae! Unty/kSipLat day 21
erined a

t fold jncrease i rum H GMIS. 5 on da 21 conpared to day
0! Ser oo anyisireiRs kfaur bayent R, bk b it SRICERPLLS. o
vacci nees muutds peiot foedditionpiodhe @icaiemaplit onxtide. The dodcetilratidh dmiPLloand QS21
post - MBCCINAL hififrdnbibfonls g B sBoR e YAGEINE s Qfbréd 4t fngf and a m ni mim
4-fold increase at post-va GImArTon titre, eroprotection rates
(SPR) at a#pinBtererdifendd as t he percentage of vaccinees with a 10serum Hi
titre:40, The 95% d for GMis obtained wthin each group separately. The

95% Cl for the nean of |og-t sformed titre is first obtained assum ng
that 1 og- RPER% Brénsh armpiatkn. BRE Th s amosnieniac b AERRIA act ROGHIERSOM var i ance.
The 95% Cis 1ffold coheen@hied ) thaéml obitiae 2D ylurex Barknkicdlte tenamdkedrgeted on of t he
95% Cl5f orthe mean of log-transformed titre.

Table 2: Final composition of formulations 1 and 2 {(Formulations prepared with split

strains (for 500u0))
Formulation | Antigen Tween | Triton X- | VES | DOPC | Cholesterol | MPL | QS21
80 100
1 HiN1:15ug | 375pg | 55ug 50pg | - - - -
H3N2: 15ug
B: 17.5ug
2 HiN1:150a | 375ug | B5ug 50ug | 1mg 250ug 50ug | 50pg
H3N2: 15ug
B:17.5ug
20
11.2.3. Read-outs (Table 3)
Table 3
Readout Timepoint Sample-type Analysis method
Viral shedding | D+1 to D+7 Post Nasal washes | Titration
challenge
Anti-Hi Pre, Post priming, Post Sera Hemagglutination
antibodies (M1 | immunization, Post inhibition test
titers) chailenge
25
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15 M ssing serological result for a particular antibody neasurenent is not
repl aced. Therefore a subject w thout serological result at a given tine
point do not contribute to the analysis of the assay for that tinme point.
20 Hunoral imrune response results (Figure 7 and Table 12) Pre-vacci nation
GMIs of H antibodies for all 3 vaccine strains were within the sanme range
inthe 4 treatnment groups. After vaccination, there is clear inpact of the
2 adj uvant$3viRe##si ncr ease the hunoral response in elderly, conpared to

standard FA staeingtid BprebéehtfRARS PO PR ks QWek I IS Yandfiown on a |inear scal e,
but sane inpact obviously seen if shown 250on a logarithmc scale). GMIs are

significantly higher for H N for ASOE significantly higher for H3N2 for

bot h adj uvkhails HugeraNonnsingwniFigwant di fference was observed in terns of
post - vacci j : u f _subj . i ei ved

t he ad?uvaﬂr}at%g’da&\ﬁ)g?gg Or?t\qeg‘ skﬁg}ici}\n@n%ggg&a ?%? V\E}gcb:% %tg%'ﬁsoﬂ',agélﬁeg S{sr% j ects of
Fl uari x ( 7822@mMp&RPE9e padichallpngprrdiain eRipeFE0B oras\EaieaE 1B deri feornhid

B/ Jangsu shin@iider #up ADSNMOMENr MirbAdE hdidrdideBufBiiHig 3he &t baf byenza
vacci nes exceede%d th(f re%l%re% qts of the European authorities for annual
regi strat i BR-SFERANY OFY 1Y bAstieh?Ie0%hza vaccines ["Note for Gui dance on

Har noni z atAnbieofagiReliiin aetitedy sitekoto thefthieenaiuelzc cirusestralrar wérbajctammma®| ogi cal

AL i ( CPNPL 4 iR .5 bj ect
2ged aver ‘el hdPeRRl ARt BbERSEECR) o MR Tndd SeRie APy BT er ence
in terns SPNAUSIHpRBIECOIMS: rates of HI antibodi es between Fluarix (65

years) groups apgr thé it AHEUB safes BMBSHElR 2 AbAEL M Newwealogsomian st rain

10For each vach} ne _sttrgl n, thﬁ seroprotection rates for the 2 influenza
adj uvant ed vac@! YECPRIBUPLURT BT HMPHE“A9he r ange conpared to Fluarix (18-40
years) group» Postffomusization waithc ivRanans£2007/09, heatieic0ig odiyreficahto Righat esti-f or t he

2 inflienza adj LNE._ ar i e C ared to
Fluar i (16 40" SRnSRoNes o%ﬁQﬁeépvf’%ﬁ%%ﬁde%e%%ﬁsﬁ@gaﬁ%{*Zébs VPR W) o
12Ser opr ot ect i B¥ivvaatedswide MFEEINESr Bi lpasareasesoranatec bnther Bivelent Gplitdti@inat day
21 (ATP cohort yvd®iel nmmunogenicity) Strains G oup N Seroprotection rate (HI

titred40) % . N . . —
> After immunization with A/Panama/2007/99, only the Trivalent Split adjuvanted

with MPL/QS21 in liposomes was able to significantly increase Hl titers to the
20 heterologous strain A/Myoming/3/2003 (cross-reactivity before challenge with this
drift strain).
> Aiter challenge with AMyoming3/2003, an significant increase of anti-
AMWyoming/3/2003 HI titers was observed for both Trivalent Split Plain and
Trivalent Split adjuvanted with MPL/QS21 in liposomes.,
25
> For A/lNew Caledonia/20/99 and B/Shangdong/7/97 strains, statistically significant
higher HI titers were observed when the Trivalent Split was adjuvanted with

MPL/QS21 in liposomes compared to the Trivalent Split Plain vaccine.

30 HL3.2. Viral shedding (Figure 3).
Viral titration of nasal washes was performed on 6 animals per group as detailed under
Example 1.2.3. The nasal washes were performed by administration of 5 ml of PBS in both
nostrils in awake animals. The inoculation was collected in a Petri dish and placed into
sample containers at -80°C.

35
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Seroconversion rate ( 4-fold increase) [95% C] % Conversion factor [95%
C] %EU standard (>60 years) >60%. . ' >30%>2 0 EU standard (<60 years)
", L..?2.70% >40%, > 2.5,. A/ New Cal edonia (HLN1) Flu Yng 75 100(9520-100]
77.3 [66.2-86.2] 35.1 "21.9-56.4] Flu Elderly 49 71.4 [56.74-83. 42]

> Two days after challenge, statistically significant lower viral shedding was
observed with Trivalent Split adjuvanted with MPL/QS21 in liposomes compared to
Trivalent Split Plain.

» On Day 49 (7 days Post-challenge), no virus was detected in nasal washes.

1IL.3.3. Conclusion of the experiment

Higher humoral responses (HI titers) were observed with Trivalent Split adjuvanted with
MPL/QS821 in liposomes compared to the Trivalent Split Plain for all 4 strains.

After immunization with A/Panama/2007/99, only the Trivalent Split adjuvanted with
10 MPL/QS21 In liposomes was able to significantly increase Hi titers to the heterologous
strain AAWyoming/3/2003 (cross-reactivity before challenge with this strain).

MPL/QS21 in liposomes formulations showed added benefit in terms of protective efficacy

in ferrets (lower viral shedding after heterologous challenge). The cross-reaction observed.

after immunization with Trivalent Split MPL/QS21 in liposomes against the drift strain used
15 for the challenge seemed to correlate with the protection effect observed in these ferrets.

Example IV - Pre-clinical evaluation of adjuvanted and unadjuvanted influenza
vaccines in CS7BI6 primed mice
20

IV.1. Experimental design and objective
C57BI/6 mice primed with heterologous strains were used for this experiment.

25  The purpose was to compare the humoral (Hl titers) and CMI (ICS, intracellular cytokine
staining) immune responses induced by a GlaxoSmithKiine commercially available
Trivalent split vaccine (Fluarix™) versus a Trivalent subunit vaccine (Chiron's vaccine
Agrippal™) as well as the CMI response obtained with these vaccines adjuvanted with
Liposomes containing 3D-MPL. alone, DQS21 (QS21 in liposomes, i.e. detoxified QS21)

30  alone or MPL/QS21 in liposomes. In the exemple hereinbelow, formulations were
prepared starting from the split monobutks to reach the same composition than in the
Fluarix vaccine and not from commercially available Fluarix doses. The formulations
obtained were called “Fluarix like",

35 .11, Treatment/group
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30.6 [18.3-45.4] 3.7 [2.4-5.7] FluASOLB 75 97.3 [90. 70- 99. 68]
48.0[36.5-59.8] 52.0 [40.2-63.7] 4.5 [3.3-6.1] 5.0 [3.6-6.9] Fl uASOLE 75
93.3 [85.12-97.80] A/New York (H3N2) Flu Yng 75 93,3 [85.12-97.80] 76.0
[64.7-85.1] 9.2 [7.1-11.8] Flu Elderly 49 81.6 [67.98-91.24] 69,4
[54.6-81.7) 8.2 [5.7-11. 8]

Female C57BI/6 mice aged 6-8 weeks were obtained from Harlan Horst, Netherland. Mice
were primed on day 0 with heterosubtypic strains (5 ug HA whole inactivated H1N1
A/Beijing/262/95, H3N2 A/Panama/2007/99, B/Shangdong/7/97). On day 28, mice were

5 injected intramuscularly with 1,5 ug HA Trivalent split (A/New Caledonia/20/99,
A/Wyoming/3/2003, B/Jiangsu/10/2003) plain or adjuvanted (see groups in Tables 410 6

below).
Table 4
Gr | Antigen / Formulation Other treatment
1 Trivalent split* / Plain {(un-adjuvanted) = Fluarix | Heterologous priming DO
like
2 Trivalent split* / Liposomes containing 3D-MPL. Heterologous priming DO
3 Trivalent split* / DQS21 Heterologous priming DO
4 Trivalent split* / MPL/QS21 in liposomes Heterclogous priming DO
5 | Aggripal ™ (sub-unit) Meterologous priming DO
8 | Aggtipal ™ (sub-unit) / Liposomes containing 3D- | Heterologous priming DO
MPL |
7 Aggripal ™ (sub-unit) / DQS21 Heterologous priming DO
8 | Aggripal ™ (sub-unit) / MPL/QS21 in liposomes | Heterologous priming DO
9 PBS Heterologous priming DO

10 * Fluarix like. 16 mice/group

V. 1.2. Preparation of the vaccine formulations

Formulation for group 1:

15  PBS 10 fold concentrated (pH 7.4 when one fold concentrated) as well as a mixture
containing Tween 80, Triton X-100 and VES {quantities taking into account the detergents
present in the strains) are added o water for injection. After 5 min stirring, 15ug of each
strain H1IN1, H3N2 and 15ug of B strain are added with 10 min stirring between each
addition. The formulation is stirred for minimum 15 minutes and stored at 4°C if not

20  administered directly.

Formuiation for group 2:
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FI UASO1B 75 96.0 [88.75-99.17] 85.3 [75.3-92.4] 13.1 [10.0-17.1] 14.5
[10.4-20.2] FluASOLE 75 93,3 [85.12-97.80] 80.0 [69,2-88.4] BUi angsu (B)
Flu Yng 75 100 [95.20-100] 81.3 [701-89.5] 13.9 [10.1-19.1] 4.3 [3.0-6.1]

Flu Elderly 49 93.9 [83.13-98.72] 44.9(30.7-59.8] Fl uAsSOl B

PBS 10 fold concentrated (pH 7.4 when one fold concentrated) as well as a mixture
containing Tween 80, Triton X~100 and VES (quantities taking into account the detergents
present in the strains) are added to water for injection. After 5 min stirring, 15ug of each
strain H1N1, H3N2 and 15ug of B strain are added with 10 min stirring between each

5 addition, The formulation is stirred for 15 minutes. Concentrated liposomes containing 3D-
MPL (made of DOPC 40mg/ml, Cholesterol 10mg/mi, 3D-MPL 2mg/ml) are added to
reach a final MPL concentration of 50 ug per dose. The formulation is then stirred
minimum 15 minutes and stored at 4°C if not administered directly.

10 Formulation for group 3;

PBS 10 fold concentrated (pH 7.4 when one fold concentrated) as well as a mixture
containing Tween 80, Triton X-100 and VES (quantities taking into account the detergents
present in the strains) are added to water for injection. After 5 min stirring, 15ug of each
strain HTN1, H3N2 and 15ug of B strain are added with 10 min stirring between each

15 addition. The formulation is stirred for 15 minutes. A premix made of liposomes (made of
DOPC 40mg/ml, Cholesterol 10mg/ml) and QS21 called “DQS21” is then added to reach
a Q821 concentration of 50ug per dose. This premix Is incubated at least for 15 minutes
prior to addition to the trivalent split mixture. The formulation is stirred for minimum 15
minutes and stored at 4°C if not administered directly.

20

Formulation for group 4:

PBS 10 fold concenfrated (pH 7.4 when one fold concentrated) as well as a mixture
containing Tween 80, Triton X-100 and VES (quantities taking into account the detergents
present in the strains) are added to water for injection. After 5 min stirring, 15ug of each

25  strain H1N1, H3N2 and 15ug of B strain are added with 10 min stirring between each
addition. The formulation is stired for 15 minutes. A mixture made of liposomes
containing 3D-MPL (made of DOPC 40mg/mi, Cholesterol 10mg/ml, 3D-MPL 2mg/mi) and
Q821 is then added to reach QS21 and MPL concentrations of 50yg per dose. This
mixture is incubated at least for 15 minutes prior to addition fo the trivalent spiit mixture.

30  The so called “trivalent split MPL/QS21 in liposomes” formulation is stirred for minimum
15minutes and stored at 4°C if not administered directly.

Remark: In groups 1 to 4, PBS 10 fold concentrated is added to reach isotonicity and is 1

fold concentrated in the final volume. H20 volume is calculated to reach the targeted
35  volume.
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75 100(95. 20-100] 65.3(53.5-76.0] 5.2 [4.2-6.5] FluASOLE 75 97.3

[ 90.70-99.68] 70.7 [59.0-80.6] 6.7 [5.1-8.9] = total nunber of
subj ect; A= Percentage of subjects with titre at day 21 within the
20specified range; C = confidence interval VI.3.2. Immunocienicity

concl usi ons Pre-vacci nation frequency of influenza-specific CD4 was
significantly inferior in elderly 25adults conpared to adults aged between
18 and 40 Fg@adation fgrggipgacci nation with Fluari xTm post-vacci nati on

fr equegﬁytdnamgga;ge)umr@g@ssﬁﬁﬂed WHEBGERA yéi@nfbﬂ?i@é %hrjéq#l ?.iic mf%ﬁﬁéiioh?s younger
ones. 1e contrar e non-inferiorjty in termof frequency o

post - vaccis{‘}éﬁdi g u?e%’@ﬂ?ug* apghpie r?gé-c\s%g?,iialdmg“md dfgcdy- vaccination with
adj uvant ed vaccines of elderly subjects was denonstrated conpared to

vacci ngti Qern%%t#an%rgﬁ[ui % TM 5in adults aged between 18 and 40 years.

Regar di ng une response in termof H antibody response, all
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Qui dance on I—qudglém sat.i on  of Re%\zl rements for I'nfluenza Vaccines for the
TERC f Mg

i mrunol ogi SOUNRIRRT P0G 8 doppstheaiPinuiafion dRpstired for minimum
( CPMP/ BWPH 2 trditu®d3) dnd stanecedtdet kfyobalimitistereadjrentignt ed vacci nes nedi at ed at

| east 43 t kepd f aca; hi L T to int
naonadg) ulERen Posisptdla o ARk BV AT eGHRY 3P Eried AR B o o

i mune r e&poHigioraghimest each vaccine strain nediated in elderly subjects by
adj uvant ed vacci nes conpared to FluarixTM are summari sed in Table 13.

Conpared {o adults 15aged between 18 and 40 years vaccinated with :
Fl uar i x TM-2EJHRRIer ts vaccinated with the adjuvanted vacci nes showed

a trend feBShHghérangoste AgaeipaliYaddse ardGiksd anskemBr GFUPSRORTES iBadd GFAGPC at  day

21 agakns r in. bl e 13]nf n strains for.which
si gni ? ?ca%ﬁ’@@%@%&%ﬁ&ém gﬁﬁﬁ%u%ggosroecg é%dn@gi#gaé@aenoan ﬁ%Hr-]%i;éFrln%pi ng of
95% O) wébsreapisiae padvalent edf §ei el SSB] etispremixgs inauteteddon & ledse 15thinttes ent
adj uvant edritas Ghsh. TRIRRIMERLSPIsFiHEd ihithfin1BEnRAEE aRP B4t WP i RPST - vacc
Gvir A/ New Yor k Ser.oconver si on Factor

administered directly,

Remark; PBS is added to reach isotonicity in the final volume. Aggripal™ is half the

20  formulation volume.

Formulation for group 8:

"PBS pH 7.4 and one Aggripat™ dose are mixed. A premix of so called “DQS21-MPLIR" is
added under stirring to the formulation. The DQS21-MPLin premix is a mixture of

25 liposomes {made of DOPC 40mg/mi, cholesterol 10mg/mi, MPL 2mg/ml} and the
immunostimulant QS21. This premix lIs Incubated for at least 15minutes prior to addition to
the Aggripal/ PBS mixture. The quaniity of MPL and Q821 in the formulation is 50ug
each. The formulation is stirred minimum 15 minutes and stored at 4°C if not administered
directly.

30 Remark: PBS is added to reach isotonicity in the final volume. Aggripal is half the
formulation volume.

Table 5: Final composition of the formulations 1 to 4 prepared with split strains (for 1 mi)

Group Antigen Tween 80 Triton | VES DOPC Choles- | MPL | Q821
X-100 terol
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Seroprotection rate Al New Cal edoni a Seroconversi on Rate Fl uASOLB

FI uASO E _ A/ New Cal edoni a A/ New York A/ New Cal edoni a

0s -vacc GMrh

Geonetric Mean Titre at post-vaccination 25 VI.4 Reactogenicity concl usions

VI.4.1. Recording of Adverse events (AE)

Solicited synptons (see Table 14)

occurring during a 7-day follow up period (day of 30 vaccination and 6
subsequent._days) were re
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Table 8: Final composition of the formulations 5 to 8 prepared with Aggripal™ vaccine (1

ml)
Group | Antigen DOPC | Cholesterol | MPL. Qs21
5 1dose of Aggripal vaccine | _ _ - -
6 identicalto 5 1mg 250ug 50ug -
7 identical to 5 1mg 250ug - 50ug
8 identical fo 5 1mg 250ug 50ug 50ug
5
[V.1.3. Read-outs (Table 7)
Table 7
Read-out Timepoint Sample in/Po Analysis method
type
Anti-H! antibodies Day 21 Post-| Sera In Hemagglutination
(Hi titers) Immunization inhibition test
(Day 49)
CD4,CD8, IL-2, Day 7 Post-| PBlLs Po Intracelidar cytokine
IFN-y (FACS) immunization staining (ICS)
(Day 35)
In= Individual / Po= Pool
10
V. 2. Results
IV.2.1. Humoral response (Hi titers 21 days post immunization).
15

Humoral responses by Hl titers — Figure 4.
Haemagglutination inhibition activity against the three vaccine strains (A/New
Caledonia/20/99, A/Wyoming/3/2003, B/Jiangsu/10/2003) was detected in sera from 8
animals per group at Day 21 Post-immunization.
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Headache Haemat oma Muscl e ache Shivering Joint pain in the armof the

I njection ..

__Joint pain at other locations N 13.1 enpera ure was

recorded in the evening. Should additional tenperature
measurenents performed at other tinmes of day, the highest tenperature was

5recorded

. Table 15Intensity scales for solicited synptons in adults

Adverse Event Intensity grade Paranmeter Pain at injection site 0 Absent

on touch
I njection

10

15

20

25

30

35

2 when linb is noved 3 prevents normal activity Redness at
SI$ €Compared to mice Immunized with PBS, an increase in H! titers was observed

after immunization with all Flu vaccine candidates tested for all three strains
(Trivalent split or Trivalent subunit vaccine).

> }::or all three strains, statistically significant higher Hl titers were observed in mice
immunized with Trivalent split adjuvanted with DQS21 alone or MPL/QS21 in
liposomes compared to mice immunized with Trivalent split Flu plain or adjuvanted
with Liposomes containing 3D-MPL alone. The ranking for the humoral response
was as follow: (MPL/QS21 in liposomes = DQS21 alone) > (Liposomes containing
3D-MPL alone = Plain) > PBS

> For all three strains, statistically significant higher HI titers were observed in mice
immunized with Trivalent subunit adjuvanted with DQS21 alone, Liposomes
containing 3D-MPL alone or MPL/QS21 in liposomes compared to mice
immunized with Trivalent split plain. The ranking for the humoral response was as
follow: (MPL/QS21 in liposomes = DQS21 alone = Liposomes containing 3D-MPL.
alone) > Plain > PBS.

> Trivalent split and Trivalent subunit induced similar Hl titers when formaulations
were hot adjuvanted or adjuvanted with DQS21 alone or MPL/QS21 in liposomes,

V.22, Ceil-mediated immune response (ICS at day 7 post immunization).

CD4 T cell responses — Figure 5
PBMCs from 8 mice per group were harvested at Day 7 Post-immunization and tested in
4 pools of 2 mice/group.
In terms of Flu whole virus-specific fotal CD4+ T cells {expressing IL-2, {IFN-y and both
cytokines):
» Whatever the formulation, identical CD4+ T cell responses were observed
between the Trivalent split and Trivalent subunit vaccines.
> Higher CD4+ T cell responses were observed for Trivalent formulations (split or
subunit) adjuvanted with MPL/QS21 in liposomes when compared to Trivalent
formulations (split or subunit) plain or adjuvanted with Liposomes containing 3D-
MPL alone or DQS21 alone.
> For the celllar response induced by a Trivalent formulation (split or subunit), there
is a synergic effect of Liposomes containing 3D-MPL + DQS21 compared fo
DQS21 alone or Liposomes containing 3D-MPL alone,
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Record greatest surface dianeter in mm Swelling at injection siteH Record
greatest Surface dianeter in nrn Haematoma at injection site Record
greatest surface diameter in nmm Fever" Record tenperature in C 1F Headache
O Absent 1 is easily tolerated 2 interferes with normal activity 3
prevents normal activity Fatigue O Absent 1 is easily tolerated 2

interferes wwth normal activity
» The ranking for the cellular response was as follow: MPL/QS21 in liposomes >

(Liposomes containing 3D-MPL alone = DQS21 alone = Pléin = PBS).
IV.3. Summary of resuits and conclusions

> For all three strains, statistically significant higher HI titers were observed in mice
immunized with Trivalent formulations (split or subunit) adjuvanted with DQS21
alone or MPL/QS21 in liposomes compared to mice immunized with Trivalent
formulations (split or subunit) plain. Liposomes containing 3D-MPL alone seemed
10 to induced higher humoral response when formulated with Trivalent subunit than
Trivalent spiit.
> Whatever the formulation, similar CD4+ T cell responses were obtained for
Trivalent split'(Fluarix) and Trivalent subunit (Agrippal).
> Trivalent formulations (split or subunit) adjuvanted with MPL/QS21 in liposomes
15 - induced higher CD4+ T cell responses compared to Trivalent formulations (split or
subunit) plain or adjuvanted with Liposomes containing 3D-MPL alone or QS21 in
liposomes (DQS21) alone.

20 Example V - preclinical comparison of a vaccine containing a split influenza
antigen preparation adjuvanted with 3D-MPL/QS21 in a liposomal formulation (3D-
MPL. at two different concentrations)

V.1 —mice.
V.1.1 — experimental design and objective,

25  C57B1/6 mice primed with heterclogous strains were used for this experiment. The
purpose was to analyse the humoral (Ml titers) and CMI (ICS, intracefiular cytokine
staining) immune responses induced by a GlaxoSmithKline commercially available
Trivalent split vaccine (Fluarix™) in un-adjuvanted form, and when adjuvanted with
liposomes containing two different concentrations of 3D-MPL and QS21.

30
V.1.2 Treatment/Group

Female C57B1/6 mice aged 8 weeks were obtained from Harlan Horst, Netherlands.
Mice were primed intranasally on day 0 with heterosubtypic strains (whole inactivated
35  A/Beijing/262/95, H3N2 A/Panama/2007/99, B/Shandong/7/97). On day 28, mice were
injected intramuscularly with Trivalent Split (A/New Caledonia, AAWyoming, B/Jiangsu)
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3 normal activity Absent _prevents Joint pain at the injection site and
other locations O lis easily tolerated 2 interferes with nornal
activity 3 prevents normal activity Miuscle ache 0 Absent 1 is easily
tolerated interferes with nornmal activity prevents normal activity 2

plain or adjuvanted with two different concentrations of immunostimulants in liposomal
formulations (see groups in table 8 below).

Table 8 _
Group Antigen(s) + dosage Formulation Other treatments
+dosage
1 Trivalent Split Flu -~ 1.5 Plain Heterologous priming DO
ug/strain/50 i whole inactivated
ASpg/201i intranasally
2 Trivalent Split Flu - 1.5] Liposomes Heterologous priming DO
Mg/strain/50 pl containing  3D-MPL | Whole Inactivated
5ua/204 intranasall
50u9 per 0.5ml dose HEIEH sa
3 Trivalent Split Flu - 1.5| DQS21 Heterologous priming DO
pg/strain/50 pl 50ug per 0.5m| dose | Whole inactivated
Spg/20pi Intranasally
4 Trivalent Split Flu -~ 1.5 MPL and Q821 Heterologous priming DO
ugfstrain/50 pl 25ug per 0.5ml dose whole inactivated
Spg/20ul intranasatly
5 Trivalent Split Flu - 1.5} MPLand QS21 Hetefofog_ous priming DO
po/strain/50 pl 50g per 0.5ml dose | Whole Inactivated
5pgl204l intranasally
8 PES None Heterologous priming DO
whole inactivated
Spal20ul intranasally

Formulations were prepared as in example V.

V.1.3 —resulis. _
Humoral responses by Hi titers — Figure 24.
10 Hemagglutination inhibition activity against the 3 vaccine strains was detected in sera
from 9 animals/group on day 21 post immunisation.
> Compared to mice immunized with PBS, an increase in HI titres was observed
after immunization with all Flu vaccine candidates tested for all three strains.
> For all three strains, statistically significant higher Hl titers were observed in mice
15' immunized with Trivalent Split adjuvant with MPL and Q821 at either
concentration compared to mice immunized with the Trivalent Flu Split Plain (p
value max = 0.03)
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Shivering O Absent 1 is easily tolerated 2 interferes with nornal
activity 3 prevents normal activity ever is defined as axillary
tenperature 37.5C (99.5F) 10The nmaxi mumintensity of local injection site
redness/swelling I's scored as follows: O is Omm 1is >0-5 20mm 2 is
>20 - 550mm 3is > 50 rrm The maxi mum i ntensity of fever is scored as
fol | ows: 98>1 tﬁ"‘i dsz?IFS>380-390C 3 is >39.0 The

i nvesti gat or n%f%essfag %é@&@*ﬁ%’ﬂt ENCR TS PRSPTVEE rbelygencihp dwo Apasomal g
unsolicited adjsyambgronmsadjuvanit gbupg SAES reported during the study. The
assessment is based on the 5investigator's clinical judgenment. The
intensity of each AE recorded is assigned to one of the follow ng

cat egor i e€eHMegigaddymanarpspeEnsaiiiCsiat dey & asstiymuabsioat-efighy 26he subj ect,

causi ng m ni mal di scorrf ort and not interfering with everyday activities;
2(rmdera {A \A@ sufficiently disconforting to interfere W|th
nor mal evegyga@ BT Q?P%ger%ha(‘éeé'iﬁgr%%W PRF-IREUNRTOR a}ﬁﬁéﬂﬁlﬁﬁ*ﬂ% ter mal |
everyday @gel$ of 3 mes/grdup. daltdrins of RGN ERCADE-Speciid D4 Aftis WaMbehingf 1012, exarrpl €,
prevent afhep g,a{ﬂjq JRlikitgr k/ “school and woul d necessitate the adm ni stration
of corrective t rapyls 15Vl . 4. 2. Recording of Adverse events (AE) In

el derly subjects, the reactogenicity observed with adjuvanted vaccines, in

terms1of petdan |b@(29%bn am w@@@khesaraﬂ%pm wam'ﬂbars febaﬁ@ ré@%@eﬂ»«% I XTM

Not only the. i nch| Fntensity of ¥ I ncr eased
after vac&r'HgPY ermnﬁﬁ?%\)ﬁmt@ﬁe‘%éelﬁr?@é“’%rlf?‘bwmé *’@)hlg*@sb%ﬁé’c@“@y%t ons
showed a tf enmduriostibelatits ghlowéver,t e 4ndouR+WAR-y EC&IIVREpdriss were similar

between the two concentrations of immunostimulants.
15 Example VI - Clinical trial in an elderly population aged over 65 years with a vaccine
containing a spiit influenza antigen preparation adjuvanted with MPL/QS21 in a

liposomal formulation (3D-MPL at two different concentrations)

VI.1. Study design and objectives

20
An open, randomized phase /] study to demonstrate the non inferiority in term of cellular
mediated immune response of GlaxoSmithKline Biologicals influenza candidate vaccines
containing various adjuvants administered in elderly population (aged 65 years and older)
- as compared to Fluarix™ (known as o-Rix™ in Belgium) administered in adults (18-40
25  years)

Four parallel groups were assigned:
* 75 adults (aged 18-40 years} in one control group receiving one dose of Fluarix™
{(Fluarix group)
30 » 200 elderly subjects (aged 65 years and older) randomized 3:3:2 into three groups:
- one group with 75 subjects receiving influenza vaccine adjuvanted with AS01B
- One group with 75 subjects receiving influenza vaccine adjuvanted with ASO1E
~ Reference Flu group with 50 subjects receiving one dose of Fluarix™

35 Primary Obijective
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20vacci ne adjuvanted with the highest imunostinulants (MPL, QS21)
concentration conpared to the group who received the adjuvanted vaccine
wherein the i munostinulants is at a |l ower concentration. In all cases,
synpt ons however resol ved rapidly. 25Exanple VII: Pre-clinical evaluation
of adjuvanted HPV vaccines in Mce. This study used a bival ent antigenic
conp05|t|qn fron1h% | omavirus (H conbining virus |like particles
(VLPs) f or && FPRP{EENY s SR *H?l“"f‘r"Hﬁﬁ‘quW11@Va§0%f1¥60%ﬂﬂp@efr¢he The

obj ect i ve ifluetdacadatvaniyd wasinko adainpare: igicaf fsmtqmey(agéd bhi yéax@aﬁd Qlaélﬂ) c 30

preparati te tion o

benchnar kgg Cg\gg%}re]asgg Wéacu%r%% eg%l%@ri]? Efdgoa Té%ﬁeﬁgﬁ ée@ér‘)wfr@g‘l’enééncer
vacci ne, defluengasnsaifia) GRA T~lwphopytes \frediicingt floipast M dlifferent yBkipes gr oup)
wer e |5jeq@§ﬂn§n,gqa@qxaﬂ¢%ays with vaccine fornul ati ons conposed of
HPV16/ 18 L1 (2 pg or 0.5pg ‘each) derived fromH -5 80180L process and
formulated with ASO4 (50 pg MPL fornulated with alumor ASOLB (50 pg Q821
-50 pg NPBehnmamgwgtm@élo and 1/50 Human dose. As the studies were carried
out in nlqﬁ % %3 Ogaawdose can be taken to be equivalent to the ASOLB
human f or nuf Y PUECVER®5y 0S21 and 50 pg MPL in 0.5nl and 1/50 can be
taken to BéTtae\r@/lt@tejihbuaﬁetyrandfeacmgemmvsccnmmlfrmambamurﬁtnemzae 10 pg Q@521
and 1Qgpg ays post
e ?P t(\)fﬁégcgnsezg@djgwé%% dﬁb&?pd%@q@k%g\’fﬁ ﬂtf& Ula%cgn:hﬁ ‘eag%? gl > di Vi dual
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speci fi c ge B cells were neasure spl'een cells.

10 VI I . %rﬁ%rY—"ﬂﬁ?/”i@}‘f@thL‘f'”@l‘_zias;&“%%{ﬁf’?‘fci'rt?ataﬂfwﬁ%@rd Eh*@i'xTiﬂIWSEG agnd HPV- 18
L1 anti bochfe'enc/aas performed by ELISA using HPV-16 and HPV-18 L1 as coati ng.

Antigeps were diluted at a final concentration of 0.5 pg/nml in PBS and were
adsorbed overnight at 4Cto the wells of 96-wells mcrotiter plates 15

( Maxi sor p_ﬁ@lﬁﬁn&@ﬂm e, Nunc, Denmark). The plates were then incubated for

L e al 37ke Wrkdhy BESCRANS @ Bldnd el Mgl v IIbAR: (BBLMEBRIPD

buffer). Sera diluted in fer containing PBS +
added to {Me" e @@4%3%8%1%&@@%%%@@ﬂb@ﬁ@@%bﬂ POrand 380 dpys after 37C. The

pl ates vver/eﬁ:cmaﬁchﬂmhfévﬁrvaﬁtbmuwzma«?ﬁ%s%i&a/@xwﬁ%Q&Pasar@%ré?icgt' n- conj ugat ed
anti-pgpuse | g (Dako, UK) diluted at 1/1000 In 20 saturation buffer was
added“to each well and incubated for 1 hr 30 at 37C. After a washing step,
strept avi ¥l.2- hdacsareadinglositinmanygdamdanistPaien UK), diluted 1/3000 in
saturation buffer was added for an additional 30 mn at 37C. Plates were
washed as_indi cated above and incubated for 20 min at roomtenperature wth
a sol ut i ohweiffgrepladivpnie gyebrsdivaatine (Si gma) 0.03% H202 in OA% Tween20,

0. 05M ci t r atiea4fH §ﬁpo‘%5‘né bgsed%m-(rgﬁt croﬁf%g\:ir{go.{@) L}ﬁeﬂgl:“!?gr%o@ ghwith 2N H2SO4 and

read at 492/ 620 nm ters were c roma reference by
Sof t MMXPro Cu&PRTF %t"\‘cbfﬂid %é@ﬁf%@é‘ﬁ%ﬂw@@m%n) and expressed in EUn .
30VI | . 3 - chittdl:agEddsy loBFlugII0kY Mesdrsibigirationd (1 CS) Intracel lul ar staining of
cytokines of T cells was performed on PBL at days 7 and 14 post Il and on
spleen cells at day 45 after the second i nmmunisation. PBMCs (1 pool/group)
or spl eenAlteddcipes arepmiemckadcﬁcﬁr iFreomgansr gieninigration)Thastraine odddes thedivér om i ce.

[n VITEO' vRBhbOSR 1R bl bl Qlond ﬁ%‘ﬂen‘&S{i Efth‘é‘gfgﬁo?ﬁltﬁ% Shstbg 2L, @ f1 nal

concentration o m Cr o Q/LP 16 or 18,
(5pg/ #) NOW@HQ@BEBETQﬁ%SQBdﬁeé/NEW %e;qma/?&m (HhAkm), AidaubY%eryd/2eet at 37C.
Fol | owi ng(H3ne) amd BORAgduesidoar!l ation step, cells were incubated overnight
in presence of Brefeldin (1 pg/m) at 37C to inhibit cytokine secretion.
Cell staining was performed as follows: cell suspensions were washed,

resus pend?éreb threeSigelivadéd $BS/iIYs FrGGe reqmbadvalengbié) bsedih dakhurgort efagent ( 1/ 50;
2.402). 0, i apt 1 - 004- APC
(1/50)"and S T R S S T N e S SRS
Af t er3® V\Ja’@ﬁl”h@fmwa@BQfﬂ.h%q@(t@er@@IFIIL@FWMOeRI[a“é’P@&!bBIQSZMﬁ Wjonriestisgpehdi ng i n
200pl1 of Cytofix-Cytoperm (Kit BD) and incubated 20 mn at 4C. Cells were
then washed with Perm Wash (Kit BD) aggd resuspended with 50pl of anti- I|Fy
APC (1/50) + anti-IL-2 F1ITC (1/50) diluted in PermAash. After 2H incubation
at 4C, cells were washed with Perm Wash and resuspended in PBS 1% FCS + 1%
par af or mal dehyde.



10 Sanpl e analysis was perforned by FAGS. Live cells were gated (FSC SSC)
and acqui sition was perforned on - 20,000 events (lynphocytes). The
percentages of 1Fy + or 1L2+ were cal cul ated on CD4+ and CD8+ gated

popul ations. VI1.4 - B cell nenory 15Forty-five days after the second

i mruni sation, mce were sacri ficed, spleens cells were separated by a
Iyrrphoprep igradl ent ( g \) B cells were then resuspended in RPM 1640
medi um ( G'BETY BT At ‘?‘Ygar%\ BiVer a0 Seg MRS VAR BuaRRe SN i Heessent i al
am no aci domPendSt orep forGrel20DBI2006 scedorB w2 us®d i a eehlanal) the 5% f oet al  cal f

serum 50 rﬂﬂlexchL%Iugrx("? Ir@’?gltzs%ﬁ%&ﬁand 3pg/ ML CpG Cells were cultured five

days at a final con 106 cells/mM, in5 mM per flat-bottoned
6 wells. After an activation step with ethanol, ni trocel | ul ose pl at es

(MUl t1 501 oRBIsidTe Moklf ARThe VRLSC 8R f h_Goat
anti - nouse |(g o 8 e C ed 1/ 5%8}%5 thgé%ggkg%nerr%c%é@gfdﬁ?a :A%érl step
with compl&ief |219H§ &0 ‘:’Lm@f“ ﬁew@@e&wawme .were added to VLPs coat ed

pl at es and 100p&/N@\fvc'lg¢b@0.aano@gm1 poRlgsmM were added to GAM plates. After
an incubati on ;;H&e g[ﬁ 37C QI ates were stored ovem ght at 4C
Plates were Wa WG 5%’?%%"‘%3 rﬂ‘*‘frﬁ@s 0°1% Tween20 and anti-nouse | g Biot
diluted 1/ 200 |BIJIE:B§uM%$Sﬁ\ 5% FCS (dilution buffer) was distributed to

pl at es, an t 37c. After a washing step, Extravidin HRP
(Si gm?;l EIF%F ﬁéami/%’%ﬁ’qhe af’JWﬁn 2BeR% ‘éqntfi‘/\%%waidﬁjﬁﬂen?e@lg'“%” doiafieastal 1 hr
at 37C. PiInfterga viersestramsizedosas above and i ncubated for 10 min at room
tenperature 30with a solution of AEC (Sigma). Reaction is stopped by
rinsing pl ates gently under tap water. Wen plates are dried, read with
KS400. Wi V.&1. Descaptiotof $151ASAMR Bdigya nglotsl ati on means were conpar ed

using a omng: M Y Eﬁétﬁuv)éﬁle@ wﬁﬁ:er\’a%@aﬁél@&e (1/?5 &) coih?&#&%t%&%é bcﬁws)\%ﬁign

condu%edfonlo aieé‘? data_for normalization ose
si gni %ﬁﬁ‘ mewat?ﬂéelé@@wﬁ@avﬂﬁnﬁwsa@tﬁw %@afsp‘ﬂ@/‘éﬂﬂiéf s 0.05),
pai r w sea}Bis vebnpasinisgtis ARDIR)adfe@ns Aehe tiperdi areaton, athe @o:ﬂe:ﬂﬁ)ffﬂhegnl ficant

| evel (St % hf H@F#N r{m{y&té’é ﬁwctﬁgp %I thgt%gnt%esﬁl’}e cons\%ﬂirgtea éré\f&feng s SMce

were i nmuni ze oW ng-grou oup
Anti gen Alpeivaiad Swﬂj\’ﬂ%@ﬂtlgéﬁﬂ deteomixing NWDI@Hi& \andﬂamgl M8 0Me Syiitige hndhan dose

(equi val et reedi®@s ReidVEE bPeh iRrailscliEd) neddRY TRO 1d&1 hded RREIAS by an

20 intramuscular needle and the volume is corrected to 1 ml. One dose of the reconstituted

AS01B-adjuvanted infiuenza candidate vaccine corresponds to 1 mLl.

The AS01B-adjuvanted influenza candidate vaccine is a preservative-free vaccine.

25  V0.2.2. Composition of the AS01B adiuvanied clinical lot
One dose of the reconstituted AS01B-adjuvanted influenza vaccine corresponds to 1 mL.

Its composition is given in Table 8. It contains 15 ug HA of each influenza virus strain as

in the registered Fluarix™/a-Rix® vaccine.

30  Table 8 - Composition (influenza and adjuvant components) of the reconstituted
AS01B adjuvanted influenza candidate vaccine



1/50 human dose (equivalent to 10 pg MPL per 0.5nm HD) HPV 16-18 L1 2pg
A304 1/ 10 human dose (equivalent to 50 pg MPL per 0.5nm HD) HPV 16-18 L1
0. 5pg ASO4 1/50 human dose (equivalent to 10 pg MPL per 0.5m HD) HPV
16-18 L1 2pg ASOLB 1/10 human dose (equivalent to 50 pg MPL per 0.5m HD)
HPV 16-18 L1 0.5pg ASOLB 1/50 human dose (equivalent to 10 pg MPL per O0.5n

HD) HPV 16-18 L1 2pg ASQLB.1/10.human dose (equivalent to 50 pg MPL per
0.5m HD) |HPV 16- 18ompodsrpg ASOLB| 1QGantitypandckese| ( eqirahdicant tlo 10 pg
MPL per O0.%ml HD) 10 VII.6.1 hunoral responses No si griiefiérensdt dgse range
was observed for the two teste rgens wtn ertner drfjution of
adj uvant f',% eit herantiHPV 1_5_:@_%%&?"@9 D'%ﬂmm or_.anti HPV 18- L1
; ; Va iSPILVEIO
ant i body t | UERRECEAINEON. o (HIN1) 15 ug HA Ph. Eur. 158
IVR-116
- A/New York/55/2004 (H3N2) 15 ng HA Ph. Eur. 158
NYMC X-157
- B/Jiangsu/10/2003 15 ug HA Ph. Eur. 158
AS01B ADJUVANT
- Liposomes '
» dioleyl phosphatidylcholine 1000 pg GSK Bio 3217
(DOPC)
» Cholesterol 250 pg Ph. Eur. 0993
*« MPL 50 ug GSK Bio 2072
- QS21 50 ug GSK Bio 3034

VI.2.3. Production method of the AS01B adiuvanted vaccine lot
The manufacturing of the AS0O1B-adjuvanted influenza vaccine consists of three main

steps:
5 *  Formulation of the trivalent final bulk {2 x concentrated) without adjuvant and
filling in the antigen container
+ Preparation of the ASO1B adjuvant

s Extemporaneous reconstifution of the AS01B adjuvanted split virus vaccine,

10 Formulation of the trivalent final bulk without adjuvant and filling in the antigen container

The volumes of the three monovalent bulks are based on the HA content measured in
each monovalent bulk prior to the formulation and on a target volume of 1320 mi.
Concentrated phosphate buffered saline PO4 Na/fK;, (80 ul/dose) and a pre-mixture of
Tween 80, Triton X-100 and a-tocopheryl hydrogen succinate are diluted in water for

18 injection. The three concentrated monobulks (A/New Caledonia/20/99 IVR-116, A/New
York/55/2004 NYMC X-157, B/Jiangsu/10/2003) are then successively diluted in the
resulting phosphate buffered saline / Tween 80 - Triton X-100 - a-tocopheryl hydrogen
succinate solution (pH 7.8, 81 mM NaCli, 1.56 mM KClI, 4.79 mM Na,HPQ,, 0.87 mM
KH:PO4, 7.2 mM NaH2P04, 72.8 mM K2HPO4, 750 ug/ml Tween 80, 110 pg/ml Triton X-

20 100 and 100 pg/mi a-tocopheryl hydrogen succinate) in order to have a final
concentration of 30 ug HA of A (H1N1 and H3N2) strains per ml of trivalent final bulk (15
Mg MA/ A strain /500 i trivalent final bulk) and 35 ug HA of B strain (17.5 yg HA/ B strain
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15No significant dose range was observed for the two tested doses of each
adj uvant whatever the dose of antigen for anti HPV 16-L1 anti body titers.
When | ooking at anti HPV 18-L1 antibody titers, a slight increase in titer
was seen for ASOLB (1/10 HD) conpared to ASOlB (1/50 HD) as neasured at day
14 post 11 (2.5 fold dose range, p value 0 0035), however this range was

observed ant i en and not for 5 pg antigen (p value =
0. 0867), %@%ﬁb’“ﬁ'@“ gltbufkp el%eeé‘laﬁ’ﬁ'f"?ri ?:fﬁﬁf’h Bron@aleahipidk, HaesBiEssn f or the two

t est ed dosésedibr ﬁaﬁmm&ﬂiles\aal’tbnw@iab@’dﬁfe nher fdamien ofthaRti B&valMitlbulk- 2 -

anti gen wil OBSarUMET e pe B Fhbrtel deledl o Sryepes v hdrover t he.
dose of adja®ant for HPV 18-L1. Sinmilar frequencies of VLP16 specific CD4+
T cellg were otained with the two tested doses of antigens with different
doses of adj uvants. (figure 10). A slight dosage effect (2.6 fold, p

val ue = 0. eeeya%trfmﬂmwklcgantjgene:stcsp@ilcaliy filled it 2=mpsterll8 Tyl (PorEudPY 16- L1)
was seen fyRis ASOLEch Yal Sl £0RA 6 Bob Y however this
range was observed only for SZpg ant?fg;en%a(%% @d G'F@ pg anti gen.
Specific B Menory Cel |l's No dose range effect of antigen was observed
for the t\Hwﬂa%ibmdfmwwjvaﬁmlk%Hﬁlhﬁ@M@&?ﬁ@ni&bﬁt&@@?e of adjuvant for
HPV 16 or 18 L1 (figure 11) No dose range effect of adjuvant was observed
for tHE twvoe edsiastAbotis pofamd]byvaxitgofthatewsmetiseQ8psandibosoridsgen for HPV
17 or 18 'ebntai%ﬁgﬁﬁ’LC%Q@ at&fdh Jf@ﬁéﬂ&fﬂ%s@@&xvﬁqneﬁtgﬁg %L?nma?nz%é Bell,) Ut i on of

ASO1B produces for mul | on whic I'n-T'nunogeni c
conposi ti ove! s W@Cﬂ%elgﬂ@@?"fe Oﬁﬁ@ﬁ%ﬁ@m‘mq free W”e@ﬂ@bffﬂa@aﬁapélwflaml imn of

adj uvant egrcBuceang UM Bercassi, msuen (xﬁﬂmCﬂnngBchél)'he pneum)coccal vacci ne used

inthis s 1 nt. e u cca ate vaccines
(11PCV/ Asgjég)(g F?\g’a}‘g‘{'&ﬁd" #fSY‘aé APged *1'95&?? Wg%of'&%ﬁ“eb%f F‘Vé“ég &951 Abe

conj udat e§58é€cﬁi®vtzrrstS@cber$me$lorvmﬁChsaﬂ$©ﬂyBeron wAS0 idr injdldtien sicngangait@gorconsi st of
the S. pn , 9F. and 23F
puri fi eg gﬁ@gﬂ g@%}é?ﬁﬁ@l 'RE}ac%dj ?Ah\ﬁo ua?gJr 0(7:5%““85\{ m%ﬁﬁr’f"tbonc;”&e]’ﬁulder

prot ei n, giﬂl‘ RER1 B5steipd RLHREFE i FIOMBBWGHQ mf)ta|n6tret anus toxoid (TT) or protein D

fromH i mPueingae-GEIRM- r ried
powder t 0. b Ir he 3 tl%yM%oF@&%hWﬁ;gﬁ %&él%ﬂéﬂu@rﬁnsganciiﬁﬁzb‘%i%w/ AS i s

I qul
produced 2¢7¢ sli %E‘f‘i@%‘ﬁ T WA RecBRpraIhef %ﬁ@ﬂeﬂﬁ B¥esgta ipeci fi c
for e&éeh pmhy@dmh}ﬁl{ Bielogihle Seanfiltd; BloglaM&BUKIMPINR stipliied abeleaysphBibaed

pol ysacch P55, 66 and 23F) was dissolved in NaCl 2Mor in
wat er for Q%%??cé%ﬁf%# The optimal pol ysaccharide concentrati on was

eval uat edi"fB? Praresstaherogestion phuEL-cpntpinise fitsppes, RARE (Riolswr ot ype 18C wer e
CO”J ugat eﬂhd&bﬁﬁi@?tl:%hhéb ERResEAREIThE MARI P4 BbEbIRR u@'@l‘héﬁdl m}ﬁﬁ”"‘ %ﬁ@g/ a 100
0

rrg/ stog Z tion in acetonitrile or acetonitril
T91 Ut on BEBAENT SeRBAeh BT S hgh e Bejon SinaIBtaIoh SmMSasPO,
pol ysa&cha’r miVeKis.lout 100mM NaB! 8 prug.¢ id alded andind Miku3g @@@lﬂte&as added to

bt th .pH._Th t t h d
er for meat S OTEHeDIzEiA bR bR o8 BRbad R B A ls A BsP B 2Pn prot e n B
or DT) (tﬁ‘:@*eqhéfhlﬁﬂetc’gﬁséteﬁbemsﬂugtmntdﬁ@qsmmes alhichSte stenile diterpd threigh arle? 0) was
added to Erﬂ‘?’ne@&%&ﬁ@h &H aQéHt%Z@&%h? egga arrﬂg %lﬂ% 6398&%@ dl% B, ?otu& QN Was

performed 15 at the spec ependi ng upon serotype)
under pH T’térd‘ﬁﬂﬁﬁ?Fh”ta"l’ﬁisélwﬁpreﬁdf"djﬁé?ﬂélqujnh(*ﬁéeéﬁé‘d cyanate ester groups, a

2M gl yei netesalbumlwépamenbhms@ﬁé’ﬁa mbRdivii® s U581 bl }b%i&ldn“ﬁ@er%@mt ed to
t he quenc tion was_stirred for 30 mnutes at 25 C

n e SO
and then %r%nﬁ%ﬁp’%ref %d%dvxﬂahm% it PPRIES 5 NIRRT PRY PR)FPOPE 87 Mk i on of
18C: 2018&alev bHrikedhémditite tatimeeQuanilly ef the\ihasghatd sioemM,-NaAipi g4 aci d

di hydr azi ge \(eDi«E0h ¥ §R6E @E% Q.Fat SN, lsc}tgrgmw ﬁhel':%ﬂ@; uun'1ed 'Tﬁed hefore

conjugation. Derivatization o anus 020|
checked. The adjuvant is then sterile filtered (0.22 um) and aseptically distributed into

35  vials. The vials are stored at +2 to +8°C.
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For derivatization of the tetanus toxoid, purified TT was diluted at 25
nmg/mM in 0.2M NaCl and the ADH spacer was added in order to reach a final
concentration of 0.2M Wen the 25di ssol ution of the spacer was conpl ete,
the pH was adjusted to 6.2. EDAC (1-ethyl-3-(3- dinethyl-am nopropyl)
carbodiimde) was then added to reach a final concentration of 0.02M and
the mxture was stirred for 1 hour under pH regul ation. The reaction of
condensat i Eﬁ’:\ﬁﬁyj diusplie an spalesrepteiorpgs sridutse oo faeign partigles, caieingd ni nut es
at 25C. DefawmtllezqmeﬁTgla@svaélhm girgeh il for el viellie kDl QBRI Ag)ihd N or der
to renove resfcato ﬁ%r@PH and EDAC reagent. TTAH bulk was finally sterile
filtered GAYTI b&fp step and stored at -70C. Chem cal coupling of TTAH
to PS 18C Details of the conjugation paraneters can be found in Table 1.

2 =10 i def d i i
vater  SnacsBrBaRRLl B BRI B8 Aok e et PRl (h5e " CORP ol ut o'
(100 ng/ mat ﬂwé@%'df wﬁlé’c@%%rﬂ%/jcdnfén@@l/ tﬁ@vzﬁ!’éﬁnm&ﬂé taﬁjhva% %ﬁlﬂ%ﬂd% Adged to

reach the, aq% @ S ratio. The was ralsed up t he activation
pH 9.0 by™ 8 fieoifapihe. C@Nﬁamadheamcw'@@t HiM?'Pnfs@acfe@te@hﬁ;F@t WEPUNt i |
addi ti on efitigEiAHAfs rAlkingr tha mnmte@,w;td@réwambzmé s-ﬁfr@é ard tﬂi@/naédlé ns 0.2 M

NaCl ) Was 2, I, of 2 d to the
coupling P %g&gby‘%ﬂ "%'% ‘G i‘%ﬁ] ﬁ/éa)lg % gmﬁdﬁporm?gegqo 1H“fgrd‘3q%? For
quench? ngthedeampigutpe F\ﬁ@? %@qijunantﬂd mﬂmaszaac@dédata vatdne avirrsnonds B/ M. AH/ CDAP.

The pH was adjusted to the quenching pH (pH 9.0). 10The sol ution was
stirred fg Omn at 25 C, andthenleft overni ght at 2-8C with conti nuous
sl ow stir#+ gsgHRtion ohthe S04k adiyvanteduagene B The conj ugates were purified

by gel fifhe AS(I)THlad;ISAaﬁtgd mflma&awdiaté%dﬁe@eé 3 E@rh;ﬁdr@hisﬁz:acol@ @aﬂh

equi libra SQ0HR for rml ecul es
(i ncl udi ng%gﬁlﬁ%mm%g%ﬁvnwé%ﬁﬁﬁ%&% g Q%Viéﬂ'aarﬂ)t%(?%se?rﬁser%%snga gi%‘?sf’ Bk adi f f er ent
mol ecl$ ar 91§$92‘é@§ coftainie theeSR iBadiwventpod eglass vBS:oPRINIRSAT Filuent (BSHIDT
conj ugat e&i&fd@ s@iu%rﬁf@rt‘}\eﬁ‘@n foﬁ'ﬂlelt\gﬂ“?zd E’i)ﬁtai)r"f &“@\ﬁB then by free PD or free
ts
tentp

DT and fi ot he CI ne). 20Fractions containing

a
conj ugat ego Bﬁﬁéarﬁékf%g%@ FHveRIERD A %EE? F’Wﬁ@ vigl és WS McoREngRy to their
Kd, steri bl |ﬁjebttee reslthé QiaR&h2mingpiRd ASLOB aaju@tnt TlioRa byl hxeariaSAﬁh@mb df ratios

scti vat | onEERTh Pel PRDUB e BaHBrTORL L e & BReIR hewt ot i n
D TT/ 8Xc Omeﬂtganmtl‘@e/labtmp@nﬂalr}:sfthwcmcant(anéd tdvadent inactivated split vrion
antigens. After mixing the content is withdrawn into the syringe and the needle is replaced
by an intramuscular needle. One dose of the reconstituted AS01B-adjuvanted influenza
candidate vaccine corresponds to 1 mL.
The ASO1E-adjuvanted influenza candidate vaccine is a preservative-free vaccine.

25
Vi.2.5. Composition_of the ASO1E adjuvanted clinical lot
One dose of the reconstituted AS01E-adjuvanted influenza vaccine corresponds to 1 mL.
Its composition is given in Table 9. It contains 15 pg HA of each influenza virus strain as
in the registered Fluarix™/a-Rix® vaccine.

30

Tabie 9 Composition (infiluenza and adjuvant components) of the
reconstituted ASO1E adjuvanted influenza candidate vaccine

Component Quantity per dose Analytical
Reference

ACTIVE INGREDIENTS
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4 pfluid 5 6B 7F pfluid PS conc.(nmg/nl) 2.5 3.0 2.5 7.1 5.0 5.0 PS
di ssol ution WA Neel 2M WFI WFI Nadl 2M NaCl 2M PD conc. (ng/nl) 10.0 5.0
10.0 5.0

Inactivated split virions
-~ A/New Caledonia/20/99 (H1N1) 15 ug HA Ph. Eur. 158
VR-116
- AlNew York/55/2004 (H3N2) 15 ug HA Ph. Eur. 158
NYMC X-157
- Blliangsu/10/2003 15 ug HA Ph. Eur. 158
ASO1B ADJUVANT
- Liposomes
« dicleyl phosphatidylcholine 500 pg GSK Bio 3217
{DOPC)
» Cholesterol 125 ng Ph. Eur. 0903 .
* MPL 25 pg GSK Bio 2072
- Q821 25 g GSK Bio 3034

VI1.2.6. Production method of the ASO1E adjuvanted vaccine lot
The manufacturing of the ASO1B-adjuvanted Influenza vaccine consists of three main

steps:
5 e Formulation of the trivalent final bulk (2 x concentrated) without adjuvant and
filling in the antigen container
s  Preparation of the AS01B adjuvant
* Preparation of the ASO1E adjuvant followed by extemporaneous reconstitution of
the ASQ1E adjuvanted split virus vaccine.
10

Formulation of the trivalent final bulk without adjuvant and filling in the antigen container

Reference is made to section V.2.3 for the AS01B adjuvanted influenza vaccine.

Preparation of AS01B adjuvant bufk and filling in the adjuvant container

15 Reference is made to section V.2.3 for the AS01B adjuvanted influenza vaccine.

Extermporaneous reconstitution of the ASO01E adjuvanted splif virus vaccine
To prepare the ASO1E adjuvant the content of the diluent vial is withdrawn with a syringe
and injected into the vial containing the AS01B adjuvant, followed by mixing. At the time of
20 injection, 600 ul ASO1E adjuvant is witdrawn with a syringe from the ASG1E vial and
injected into the vial that contains the concentrated trivalent inactivated split virion
antigens. After mixing the content is withdrawn into the syringe and the needie is replaced
by an intramuscular needle. One dose of the reconstituted AS01E-adjuvanted influenza
candidate vaccine corresponds to 1 mL.
25
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5.0 10.0

Initial PSSPD 1.5/1 1/1 1.5/1 1/1 1.1/1 1.2/1 Ratio (W w)

CDAP conc. (nmg/mg PS) 0.50 0.75 0.50 0.79 i0.83 0.75 pFl a=pHo=pHq
9.0/9.0/9.0

10

15

20

25

30

35

Four scheduled visits per subject: at days 0, 21, 90 and 180 with blood sample collected
at each visit to evaluate immunogenicity.

Vaccination schedule: one injection of influenza vaccine at day 0

VI.2.7 — Immunological assays

Haemagglutination ~ inhibition assay

The immune response is determined by measuring Haemagglutination inhibition (HI)
antibodies using the method described by the WHO collaborating Centre for influenxa,
Centres for Diseases Control, Atlanta, USA (1991). Antibody titre measurements were
conducted on thawed frozen serum samples with a standardised and comprehensively
validated micromethod using 4 haemaggiutination-inhibiting units (4 HIU) of the
appropriate antigens and a 0.5% fowl erythrocyte suspension. Non-specifric 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. The
titration end-point was taken as the highest dilution step that shows complete inhibition
(100%) of haemagglutination. All assays were performed in duplicate.

Cytokine Flow Cytometry Y)CFC) used to evaluate the frequencey of cytokine(s) ~ positive
CD4 or CD8 T lymphocytes.

Peripheral blood antigen-specific CD4 and CD8 T cells can be restimulated in vifro to
produce CD40L, IL-2, TNF-a and IFN-y 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 antigens
will be used as antigens to restimulate influenza-specific T cells. Results will be
expressed as a frequency of cylokine(s)-positive CD4 or CD8 T cell within the CD4 or
CD8 T cell sub-population.

ELISPOT used to evaluate frequency of memory B-celi

The B cell Elispot technology allows the guantification of memory B cells specific to a
given antigen. Memory B cells can be induce to differentiate into plasma cells in-vitro
following cultivation with CpG for 5 days. In-vitro generated antigen-specific plasma cells
can therefore be enumerated using the B-cell elispot assay., Briefly, in-vifro generated
plasma cells are incubated in culture plates coated with antigen. Antige-specific plasma
cells will form antibody/antigen spots, which can be detected by conventional immuno-
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9.0/9.0/9.0 9.5/9.5/9.0 9.0/9.0/9.0 9.5/9.5/9.0 9.5/9.5/9.5 Serotype 9V
pfluid 14 pfluid 18C pfluid 19F pfluid 23F PS conc.(ng/nl) 5.0 5.0 4.5 9.0
2.38 PS dissolution NaCl 2M NaCl 2M NaCl 2M

enzymatic procedure. In the present study, influenza vaccine strains or anti-human
immunoglobulin aree used to coat culture plates in order to enumerate anti-influenza or
IgG secreting plasma cells, respectively. Results are expressed as a frequency of
antigen-specific plasma within a million of IgG-producing plasma cells.

Exploratory Characterisation of PBMCs
The expression of selected surfact/activation markers (i.e. CD4., CD8, CD45R0, CD45
RA, CD28, CD27 or some KIR) can be performed. The function of vaccine-induced T
lymphocytes can be addressed by the analysis of homing markers (i.e. CCR7, CXCRS), of
10 cytokines (T helper 1 or T helper 2 cytokines), or by analysing the expression of factoré
assoclated with regulatory functions such as Foxp3, CTLA-4, or TGFB. In particular, the
CD8+CD28- population or other regulatory T cell populations can be analysed in relation
the humoral, B and T cell responses to the vaccine antigen.

16 VL3, Immunogenicity results
Vi.3.1. CM! endpoints and results

In order to characterize the CMI response after vaccination with the adjuvanted influenza
vaccines, CD4 and CD8 T-lymphocytes were restimulated in vifro using antigens from the
three vaccine strains (used individually or pooled). Influenza-specific CD4/CD8 T-

20 lymphocytes were enumerated by flow cytometry following conventional
immunofluorescence labelling of intraceliutar cytokines production (IL-2, IFN-y, TNF-a and
CDb40L).

Evaluation of the primary endpoint.

25  Atday 21: CMI response in all subjects in terms of frequency of influenza-specific CD4 T-
fymphocyte per 10° in tests producing at least two different cytokines (IL-2, IFN-y, TNF-c.
and CD40L).

For the evaluation of CMI response, frequency of influenza-specific CD4 are analysed as
follows:

30  Using the non-inferiority approach, the non inferiority of at least one influenza adjuvanted
candidate vaccine {(administered to elderly aged 2 85 years — the group termed Flu elderly
or Flu ELD) compared to Fluarix ™ (administered to adults aged 18 — 40 years - the
group termed Flu Young or Fiu YNG) was reached when the upper limit of two-sided
88.75% confidence interavl on Geometric Mean (GM) ratio (between the Fluarix ™ (18-40

35  years) group and the influenza adjuvanted candidate vaccine (z 65 years group) in terms
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NaCl 2M NaCl 2M Carrier protein conc.(nmg/m) 10.0 10.0 20.0 (Ti"') 20.0 (DT)
5.0 Initial carrier protein/PS Ratio (ww 1.2/1 1.2/1 2/1 1.5/1 1/1 CDAP
conc. (nmg/ng PS) 0.50 0.75 0.75 1.5 0.79 plia=pl-le=pH 9.5/9.519.0
9.5/9.5/9.0

10

15

20

25

of frequency of influenza-specific CD4 T-cells producing at least two cytokines at day 21)
was below 2.0

OM sty ciois
ULy ssyiea Gt <2
. SV henaddinmted

The 88.75% CI of GM ratios, 21 days after vaccination, was computed using an analysis
of covariance (ANCPVA) model on the logarithm 10 transformation of the frequencés.
The ANCOVA model included the vaccine group as fixed effect (Fluarix ™ (18-40 years)
versus the Influenza adjuvanted candidate vaccine (2 85 years)) and the pre-vaccination
frequency as a regressor.  The GM ratio and their 98.75% Cl are derived as exponential-
transformation of the corresponding group contrast in the model. The 98.75% ClI for the
adjusted GM Is obtained by exponential-transformation of the 98.75% Cl for the group

least square mean of the above ANCOVA model,

Results - Inferential analysis (Table 10)
The adjusted GM and GM ratios (with their 98.75% CI) of influenza-specific CD4 T-
lymphocyte producing at least two cytokines {IL-2, IFN-y, TNF-a, and CD40L) at day 21,

after in vitro restimulation with "pooled antigens II”, are presented in Table 10. For each

adjuvanted influenza vaccine, the upper limit of two-sided 98.75% Cl of GM ratio is far
below the clinical limit of 2.0. This shows the non-inferiority of both adjuvanted influenza
vaccines administered {o elderly subjects compared to the Fluarix™ vaccine administeraed
in adults aged between 18 and 40 years in term of post-vaccination frequency of
influenza-specific CD4.

Table 10 Adjusted GM ratio of infiuenza-specific CD4 T cellsproducing at least
two cytokines after restimulation with pooled vaccine antigens, Day
21 {ATP cohort for immunogenicity)
GIM ratio {Flu YNG J ASOMB }
Flu YNG AS0MB 98.8% Cl
N GM N GM Value L UL
74 28448 71 21266 1.04 0.79 1.38
GM ratic (Flu YNG J ASME)
Flu YNG ASHE 98.8% Cl
N GM N GM Value LL UL
74 2879.8 74 2697.0 1.07 0.79 1.44

30

Adjusted GM = geometric mean antibody adjusted for baseline titre; N = Number
of subjects with both pre- and post-vaccination results available; 98.8% Cl = 98.8%
confidence interval for the adjusted GM ratio (Ancova mode!: adjustment for
baseline); L. = lower limit, UL = upper limit; Data source = Appendix table IllA
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9.0/9.0/9.0 9.0/9.0/9.0 9.5/9.5/9.0 The 11 conjugates were then m xed
together, and the final antigenic preparation m xed 5with the appropriate
adj uvant before i mmuni sation. G oups of 40 fenale 4-weeks old Balb/c mce
were inmuni zed | Mat days 0,14 and 28 with 0.1pg of 11-valent PS conjugates
formul ated with either ASOLB or ASOLE. Anti-PS 1gG anti bodi es were dosed by
ELISA in era coIIected at day_42. 10 As can be seen fromfigure 12,

conpar abl P OASKEPKE 288/ B ayEd Bleen the dil uted ASO E fornul ation

conpar ed frﬁehhmﬁﬁ%Bwé frul ation except for PS 14 where a higher response

PS,19F wh h th
ASOLE. - e b VR B e CRtal S B BeRertn Sa G uare SHRY mon- ad) uvant ed
eyt omegal evitaiya¢anationgeni ¢ conpositions. IX. 1: Quinea Pigs. 51X 1.1 Elisa
anti - 08 Quald ld<Rbddbr Bfrock B ihe DL | AL SH MBEVPREDAHBTA Y, Ehjieh usi ng

gB as a coatl antigen. Antigen was d tTati on of 4
pg/m in %@émab%érs 100 pl was incubated overnight at 4 Cin 96 well

mctroti teﬂwemmt@ﬁmn@ |ﬁ$ﬁeeéidéﬁ@ﬂ1§wﬁ@%@el§&ttﬁé @B}@@anftéz{ infleh24Wac8he 87 C W th 200

pl of PBS Sant g)nt ég;l bovi ne serum ? Eum n. fold serial 10 dilutions

of sera werepa{ ﬁi befpgggﬁ(?y%ga Weubat ed for 1 hour 30 ninutes at

37C. The phadiderenesr wiwesheear postrescinktidn iPBS4T- I pAowses raddomed ick@d pl  of

hor sergdi j td -G to each
nel | g Prafstetahay bRy dud PR B8 Ronidu BR8N R hea 4

times wit RApEYteg vassimaseempagddnbiuarid foe alests. wat er . Then they were

i ncubated for 20 mn at 22C with 100 pl of a solution of 15

o- phenyl enedi am ne ma) in 0.1Mcitrate buffer pH 4.2. This reaction was

st opped P%ysi%@%fﬂt% %’HWVGZN and read at 490/620 nm Elise titers were

de]E er m neth dyeritoeenyzed @k Ite?far@fandjgbimathu ﬁ/@qdernemfanfﬁ;aﬁﬁ-@eemé eoez:m@% Ty

Sof t Pr X sed in E 205t ti anal yses were

perf(ﬁ/?%(ned@mﬁﬁéfg% %T%os%?yg éfl‘%eée e cg%tr?&yiﬁ %Tg dﬁ'ﬂé@ protocol applied

for anl aysi sThef fraggencyref ifigenzatspediici ogfokipe-gesitvel G4ICAS THohprooges was

1) Log tr éﬂﬁrfﬁé}fs@@t(dé%@nﬁ?t/e E@ﬁstlgé)tf& e%);h éﬂﬂﬂ'a{ & b p}(attd‘?x?éog&g?@‘é}; E&P ulation

(group) in order to verify the ran test in
order to @gﬁﬁ?y t he honobgeneity of varlance bet ween 25different popul ations

(groups) « A Non-parametric teé)(wﬁétabms@ wab LY to %B:Q\Ea:@ heiBtRph BhifRLRe( ONEe Vay)

5) Tu HSD t for rlso utralization Assay
Sopr 1 28 oY B B8 g %me&e’f"e%rﬁa@dﬂ vaceing ¥?"2Wg’ﬁ?m‘|\)@|\§lﬂf’rﬂlﬁ um were
distri but gldtistipal peraluelis cmtﬁatmjﬂoaem aathgbniah eaddedifededidest.3 days at 37 Cwth

002. Two-{ ool i were realized
and mcubgt e%es\%h;{;tﬁr% %&'Cg jf]&@igrééld%eﬁ |one‘% %%'qn{%aﬁﬁoég hour at 37 C.

Af ter i ncyasainplon) Fe}?DWSQB isgfaloylateidUen egch vaccingiiongreumerst éasbenticenatiedch 96 wel | s
m cropl at ggerembal Ni ng MRC5 nonol oayer. The plates were 35 centrifuged at
2000RPM for 1 hour at 35 C. After an overnight incubation at 37 C, the

pl at € wet e A NRERaRRMekiclest AVisapretegin uset iR Fatparebe Mdivitugkdiigrence C) . The
acet one spPbstiRrevay@sation)pansiesataneh 6Vdup 08l Bd daruR@dd for RA aniRheet ed using a
specific é%ﬂ%ﬁ‘}eﬁerﬁﬂ nt| -imedi ate early antigen for 1 hour at 37 C. The

pl ates were wa °$"times with PBS and bi oti n- conj ugated anti-nouse | g was
added to Ewch-vaibes ramdWiooebdesdiskdrio komPareothe difer@®eCn thé trequemcyvas hi ng
step, str r.0X| d for an addition 30

m nut es aiﬁﬂ%@%%@ﬁ%ﬁ%ﬁ%@f@ﬁ@ﬁ% a%éfggéﬁeedgmjﬁg@ﬁﬁcubat ed for 10 m nutes
with % sol ution of True-bl ue. Specific coloured signals were recorded by
exani nat | esutidglva i QF eRexahRUlT,Bht b ) ter's Vere expressed as the
reverse o.]‘.h

agg in conclusions are:
* Pre-vaccination GM frequencies of influenza-specific CD4 T cells were similar in all
groups of elderly subjects but superior in the adults aged between 18 and 40 years.
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hi ghtest dilution of seriumgiving 50% reduction of CW positive cells as
conpared to a virus control (CW plus cells without serum. 11X 1.3 -
| muni zation protocols 5 4 groups were i muni sed. Each group contained 8
femal e Hartley Crl:(ha) Guinea pigs 5 - 8 weeks old, except for a control
group (group 4) containing only 4 subjects. Subjects were imunised IMat O
and 28 days. Serum sanples were collected 28 days after the first
i mruni zat i*on MRIEET Aubigsfs Papleecinatien sy @A reavRTRY of Afienia-sERqifisdED4Er e
per f or ned iysphdeses wiatyriRams jheS&ted Rdcitoh \ith RUvBREY vaccRBS thhf wRRSt
Neutrali sl l.Qnwassays were 10performed as descri bed above at 14 post
G oups were as bel ow G oup Antigen Adjuvant NaCl 1 gB 2 gB ASOLB 3 gB
ASOLE 4 NaCl Pbet@acciiien fieduegenofivdlsepaepatitoChs Thotdhonges rélmeink@reicre anti gen
IS expkes ' ' : || B** a fruncated

59 308uir SGHEAESEoHARLAR 49036 ¥y ASHR il By 0 fran) HAS

chi mera cont al t1'de sequences "1 Iglcopro ern rpes

Si npl ex viaE%FébeZW%EHS&ZE)ndaﬁo Yietrs VREGHIiedQvithgiverinls.  The gB** is truncated at
its Cterqi nab.ydQimiioh ShAlosCRRERLIS dNIR & NOEERICS ce and is
t herefore secret eq int,o%og culiture sup%drﬂ[]r%g%nﬁmg% Eeh{f'%e ??:62{[1 t hree
groups, 1867 °HBMalysRlayp 3 g8 pl of either PBS, ASOLB or ASO E (prepared
as in exanple 11.2 above) was injected intranuscularly. In group 4, PBS

T O b o P e

the 25 two adjuvanted groups as’ conpare ?cﬂe icﬁy 8 and 5.5-fold

hi gher for J(RBstidchpichB andpgh,&8SC E-respectivety). Post—dose iy anti body
titers were very slightly hagh@&vs(HluyNEOId) I n RBSIEGR ASWB group conpar ed
to the gB/ ASQ E_group. Ml tidpi® conpaldag@n: TucHayo H D iday21
ALL DOUBLES <0.0001 0.0070 <0.0001 0.0025
Cb40L <0.0001 0.0056 <0.0001 0.0015
IFNy <0.0001 0.0009 <0.0001 0.0006
IL2 <0.0001 0.0029 <0.0001 0.0021
TFNo <0.0001 0.0295 <0.0001 0.0378
AS01B vs, FIUELD ASO1E vs. Flu ELD
day 0 day 21 day 0 day 21
ALL DOUBLES 0.6165 0.0004 0.8744 0.0018
CDAOL 0.7560 0.0005 0.9504 0.0021
IENy 0.9938 0.0008 0.9835 0.002¢
L2 0.6702 0.0011 0.7855 0.0023
TFNo. 0.5450 0.0022 0.6688 0.0040

Resulls - Evaluation of the Humoral immune response endpoints

15
Observed variables:
At days 0, 21, 90 and 180: serum haemagglutination-inhibition (M1} antibody titres, tested
separately against each of the three influenza virus sfrains represented in the vaccine
(anti-H1N1, anti-H3N2 & anti-B-antibodies),
20
The cut-off value for HI antibody against all vaccine antigens was defined by the
laboratory before the analysis {and eguals 1:10). A seronegative subject is a subject
whose antibody titre is below the cut-off value. A seropositive subject is a subject whose
antibody titre is greater than or equal to the cut-off valué. Antibody titre below the cut-off
256  of the assay is given an arbitrary value of half the cut-off.
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G oup Cases Mean Pl ain ASOlE ASOLB Plain 8 4.7917 ** ** ASOLE 8 5.5293 **
ASOLB 8 5.6942 Ak 30 Plain<kASA E = ASOLB In respect of neutralising
titres (Figure 14):

Based on the Hl antibody titres, the following parameters are calculated:
*  Geometric mean titres (GMTs) of HI antibody at days 0 and 21, calculated by taking
the anti-log of the mean of the log titre transformations.
*  Seroconversion factors (SF) at day 21 defined as the fold increase in serum Hl GMTs
5 onday 21 compared to day 0.
*  Seroconversion rates (SC) at day 21 defined as the percentage of vaccinees with
either a pre-vaccination Hl titre <1:10 and a post-vaccination titre = 1:40, or a pre-
vaccination tifre = 1:10 and a minimum 4-fold increase at post-vaccination titre.
+  Seroprotection rates (SPR) at day 21 defined as the percentage of vaccinees with a
10 serum Hl titre =1:40,
The 95% ClI for GM is obtained within each group separately. The 95% Cl for the mean of
log-transformed fitre is first obtained assuming that log-transformed titres are normally
distributed with unknown vartance. The 95% Cl for the GM is then obtained by
exponential-transformation of the 35% Cl for the mean of log-transformed titre.
15
Missing serological result for a particular antibody measurement is not replaced.
Therefore a subject without serological result at a given time point do not contribute to the
analysis of the assay for that time point.

20  Humoral immune response resuifs (Figure 7 and Table 12)

Pre-vaccination GMTs of HI antibodies for all 3 vaccine strains were within the same
range in the 4 treatment groups. After vaccination, there is clear impact of the 2 adjuvants
which increase the humoral response in elderly, compared to standard Fluarix in the same
population (Figure 7, shown on a linear scale, but same impact obviously seen if shown

25  on alogarithmic scale).

GMTs are
» significantly higher for HIN1 for ASO1E
« significantly higher for H3N2 for both adjuvants.
30 = No significant difference was observed in terms of post-vaccination GMTs between

the two groups of subjects having received the adjuvanted vaccines.

Twenty one days after vaccination, the subjects of Fluarix (18-40 years) had a higher HI
respanse for New Caledonia and BlJangsu strains.
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No specific neutralising antibodies were observed in the gB plain group 108
Specific neutralising anti bodies were detected in both adjuvanted groups
Simlar levels of neutralising antibodi es were observed in both adjuvanted
groups. IX.2 - Mce 51X 2.1 - ELISA anti gB Quantification of anti-gB

anti bodi es was performed by EL1SA using gB as a coating antigen. Antigen

was diluted at a final concentration of 1 pg/m in PBS and 100 pl was
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15 resuspension in 200 pl of Cytofix=Cytoperm (kit Beckton Di ckinson) and

incubated 20 min at 4 C. Cells were then washed with Perm Wash (kit BD) and
resuspended with 50 pl of an anti-IFN-gamma APC + anti-1L-2 FITC diluted in
Per mMMash. After 2 hours incubation at 4C, cells were resuspended in PBS 1%

FCS + 1% par af or mal dehyde Sanmpl e anal ysis was performed by FAGS. Live
cells were gated. and acquisition was 20 ﬁerfqr med on +/- 20000 events. The
per cent ages ‘I’ar'leNQQSt(YP "EHon {fR-eneHrRlt Al iterar imAldetmBiityat ed

popul at i ons.comfaid4o youngeiones.adi e CB‘/“%‘W?@Q' n- mfenonﬂ/ 16 '%é?hiapﬁ fr ﬁcg{ %ﬂmg sed.
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was prepar edfaa@nersmf ploady subjestswessciemensiratddgpempasdéx pacehatoh with FiRrRes e

Hanst ep Q/ar,ya&.gﬁgl@b E6dtlvs @@8%4*0, edrst runcated chimera containing peptide
sequences from%'r%éz rote?n gD of Her pes Sinplex virus 2 (HSV2) at its N

and Cterfti ftR9 RmorgiGngupe cﬁw%nseén tetm pt Wl aptibesyirespahsedebmai n t hat
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culture su r _each gro B** concentration of 1.5 pg/dose
was made ugq{éﬁﬂg%gg% Ofm nf?dga%'gatﬁ‘geﬂgﬂﬁ? &%‘@%ﬁ%‘r‘ IREAERHBSAIBPTas i n
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of a human dose of 0. ntrarrus e’ control group
of mce was ekt &deant @ G@HPW@\B'QWWP@@{&' Wﬂﬁéﬁ@opéﬂommemaat days 0 and

28. Serum  haemagglutinin than Fluarix™. Signiticant difference between the humoral immune
response against each vaccine strain mediated in elderly subjects by adjuvanted
vaccines compared to Fluarix™ are summarised in Table 13. Compared to adults

15 aged between 18 and 40 years vaccinated with Fluarix™, elderly subjects vaccinated
with the adjuvanted vaccines showed a trend for higher post-vaccination GMTs and
seroconversion factor at day 21 against the A/New York strain.

Table 13 Influenza strains for which significantly higher humoral immun
20 response (based on non-overlapping of 95% Cl) was observed in
elderly subjects vaccinated with the different adjuvanted vaccines
compared to Fluarix in the same population.

Post-vacc GMT Sercconversion Factor | Seroprotection rate | Seroconversion Rate
FluASO1B A/New York A/New Caledonia
FIUASOTE A/New Caledonia AiNew Caledonia
AlNew York

Post-vacc GMT= Geometric Mean Titre at post-vaccination

25

V.4 Reactogenicity conclusions

V9L4.1. Recording of Adverse events (AE)
Solicited symptoms (see Table 14) occurring during a 7-day follow-up period (day of

30  vaccination and 6 subsequent days) were recorded. Unsolicited symptoms oceurring
during a 21-day follow-up period (day of vaccination and 20+3 subsequent days) were
also recorded. Intensity of the following AEs was assessed as described in Table 15.
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sanpl es were collected 14 days after the second injections for ELISA and
Neutral isation assays. PBLs were collected 7 days and 21 days post second
injections for ICS. 1X 2.5 - results 5Anti - gB ELISA titers (Figure 15). A
very weak to undetectable |evel of anti-gB antibodies was observed in the
unadj uvanted gB group. However, a high antibody response (65 and 66 fold

hi gher) was observed in both adjuvant groups, ASOLB and ASOLE respectively.
There was no statistical significance between the ASOLB and ASOLE group.

10MIl ti pl gablam@ar i s®elicitdétt (dcalthdaeRA abPersasasmtdean Plain ASO E ASOLB Plain 12

* 2% NSO E 12..2 Q17 ** SQLB 12..3.9375 **
2.1132 Solicited focal AEs Solicited general AEs
Pain at the injection site ratigue
Redness at the injection site Fever
Swelling at the injection site Headache
Haematoma Muscle ache
Shivering
Joint pain in the arm of the injection
Joint pain at other locations

N.B.  Temperature was recorded in the evening. Should additional terperature
measurements performed at other times of day, the highest temperature was

is easily tolerated

interferes with normal activity
prevenis normal activity
*Fever is defined as axiflary temperature >37.5°C (99.5°F)

5 recorded.

Table 15 Intensity scales for solicited sympioms in aduits
Adverse Event Intensity grade  [Parameter
Pain at injection site 0 _[Absent

1 on touch

2 when limb is moved

3 prevents normal activity
Redness at injection.site © . .__|Record greatest surface diameter in mm
Swelling atinjectionsite "~ . :  |Record greatest surface diameter in mm.
Haematoma at injection site: . 7 IRecord greatest surface diametérin mm
Fever* - S ~‘|Record temperature.in °C / °F
Headache 0 Absent

1 is easily tolerated

2 interferes with normal activity

3 prevents normal activity
Fatigue 0 Absent

1 is easily tolerated

2 interferes with normal activity

3 prevents normal activity
Joint pain at the injection |0 Absent
site and other locations |1 is easily tolerated

2 interferes with normal activity

3 prevents normal activity -
Muscle ache 0 Absent

1 is easily tolerated

2 interferes with normatl activity

3 prevents normal activity
Shivering 0 Absent

1

2

3

10 The maximum intensity of local injection site redness/swelling Is scored as follows:
OisOmm; 1is>0-<20mm; 2is > 20 - <50 mm; 3is > 50 mm.
The maximum intensity of fever is scored as follows:
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Pl ai n<ASA E = ASOLB Anti-CW neutralizing titers (Figure 16)
15Significantly higher anti-gB neutralising titers were observed for the
two adj uvanted groups as conpared to the gB plain group. No significant
difference in neutralising antibody titres was observed between the ASOLB
and ASO E fornul ations. Cell Mediated Inmunity. 20Due to the very |ow | evel
of response observed after restinulation of 7 post Il sanples, no

di scri mi nat's 8% -2 afrHhE Cad ife" 3B w88 R ridepa® And no concl usi ve response for

CD4 and CD8 stimulation can be seen (Figure 17). These | ow to undetectable

responses re probably due to a technical issue during sanple

prepar at i &ﬁ% .‘”Y%@%?"érf}’gﬁeés%bﬁéﬁ?%& Ipfensity iy ol offigy AB§oke- Wiselinitad

I nj ecti ?)n.syﬂihfenmclddngaS@.Eh g@noﬁed&bri@mmtug@. U}he‘niﬁeeémﬁ t%tr)ﬂa%fea%g the I

resti mgl at - QB r P [, , simlar

cytokic ne %ﬁﬁ%ﬁﬁgw C’f@éﬁef‘?\g&%‘%z‘%%‘%ﬁ%ﬁ El'{\k?"%@ﬁ%lﬂ%?%ﬁ*&sotaﬁﬁfefcan be

seen for ‘(Figure ese experinments show that for

anot her ani(hgen: An AT 16 badly ickaloll bl W SlofdoeaMing AR B SHfron BRg ad) uvant
y

havi ng Iowetr. | evel s .Bf i munost.i mul ants is as i munol ogi cal ective as
that havi ng REGHEE W8 puprydavactiwiese| i ni cal Eval uation of Adjuvanted RTS, S
Vacci ne X21moddéfeteira AatAEomhidbiEheffisinttiygmitbioetngno Sitéﬂe@witﬁ@maﬁedeﬁzdﬁy oduced

in SagghaLopyees cervisiae and consists of two proteins, RTS and S, that
intraceilularly and spontaneously assenble into m xed polyneric particul ate
struct ur es E#EgFe) ar An ddchihiels prevente domesl.comtydin actbitiea\(ler ayls/ atidBscents,

pol ypept i desh alTAE | Would, Sthr kdBmBMP rdréleROIMPRRANEL & ChGkN smoofl%%d% aci ds
consiting of lfg? dgrl vgd.f roma sporozolte surfact antigen of e mal aria
parasite B?’C‘aﬁﬁaﬁa‘gsﬁ FinisaYa ) CRIFRPEV] PRBPYISP antigen, a.a. 207 to 395),

fused to the amno termnal end of the hepatitis B virus S protein. Sis a

24 quspol\/y‘pgpﬁ[gd“( gﬁ\d%ﬁs@&: d | ong) corresponding to the surfact
anti gen of e ' ophilised antigen pellet contains

appr oxi rra{fbﬂ’%’ﬁ@@“fﬁigc_t%-\kﬁewa@t@éﬁr@ﬁédbseoveldevim_@ildmrae@wbcbipeﬂ.irBterms ofibotn ASOLB)
or 525 pgickuAn geeshig ]%Etohe“%hfg@.énm!axgevgﬁiﬂhéhﬁm.gu%ga%ﬁehné&chb&t of

antigen. AS B,a{nd.AS were prepare y mXxin 1e”vari ous conponents
(PBS, |i pBEBMELMeRIBY OLFYNRSELY S IRcrgased skter vageination mith ggiuvades vasgiess i ¢

condi t i oniguling). GramsLicdympesns dretves bk @ehd ® el Higner adhéo@{gg;ﬁ @hd géc%h%w%hbnt obVi al s
or SYbhNYESw; : . . ored at, -+ to +8 C before being
used ?d()) rg%gﬁg? |8 ukétngéqﬂlgﬁﬂég%ﬁ{%fr}é@%’%&“’@%ﬁ Fé‘r’l2%§1}%“fegtraf\t}f3€e experi nent s
Two exper FefdArad fohangreer wee eecpived e weidvaiited vageiae wheeipdné ng t he | nmune

r esponsesingReebih@aritoisRl Siover BIESRELBY. l%ﬁca%’eé%@lt% %%9&?%%%8 RTS, S

formul ated with 15 ASOLE. In each experi nent, m ce m ce/ gr ou)
were i muffPEed i ntranuscul arly three tinmes two weeks apart with 10, 5 or
2.5 pg of RTS, S forrmulated with ASO1B or ASOLE adjuvants. AS controls, two
gr oupg vveEe i mmuni sed with either ASOLB or ASA E al one. The anti body
r espondesFEHBRIP M Prereiipical syaluation ef adiwgnted ARV vascieesch Miseise by ELI SA 15
days after the third i mmuni sati on. The geonetric nmean anti body

This study used a bivalent antigenic composition from human papillomavirus (HFV),

combining virus like part_icles (VLPs) formed from L1 of HPV 16 and L1 from HPV 18 as
the antigen. The objective of the study was to compare the efficacy of this antigenic

30  preparation when formulated with ASOTB and a 1/5 dilution of AS0O1B, benchmarked
against the current adjuvant found in GSK’s cervical cancer vaccine, AS0O4 {MPL on
alum).

VIL1 - Vaccination
35 Mice (n = 12 per group) were injected at 0 and 28 days with vaccine formulations

composed of HPV16/18 L1 (2 png or 0.5ug each) derived from Hi-5 80/80L process and
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20 titres and their 95% confidence intervals were calculated for all the

mce receiving the sane treatnent in both experinents. Statistical analyses

to eval uate adjuvant effect and antigen dose effects were performed on

pool ed data from both experinents. The 0D4 and 0D8 specific T cell

responses were neasured by flow cytonmetry 7 days after the second and third

i nmuni zatl ons on pools of blood cells from5 mce roup. Thus two
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30  VIL3 - Intracellular cytokines staining (ICS)
Intracellular staining of cytokines of T cells was performed on PBL at days 7 and 14 post I
and on spleen cells at day 45 after the second immunisation. PBMCs (1 pool/group) or
spleen cells (4 pools of 3 organs per group) were collected from mice. In vitro antigen
stimulation of spleen cells were carried out at a final concentration of 5 10° cells /mf
35  (microplate 96 wells) with VLP 16 or 18, (5pg/ml) + CD49d CD28 antibodies (1pg/ml) and
then incubated 3H at 37°C. Following the antigen restimutation step, cells were incubated
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to denonstrate non-inferiority to an oil in water enulsion adjuvanted RTS, S
vaccine in terns of anti HBs anti body response one nonth post Dose 3 35- to
descri be seroprotection against hepatitis B up to one nonth post Dose 3 to
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acquns:t:on was performed on ~ 20,000 events (flymphocytes). The percentages of IFy +

or iL.2+ were calculated on CD4+ and CD8+ gated populations.

Vil.4 - B cell memory
15 Forty-five days after the second immunisation, mice were sacrificed, spleens cells were
separated by a lymphoprep gradient (Cedarlane). B cells were then resuspended in RPM!
1640 medium (Gibco) containing additives (sodium pyruvate 1mM, MEM non-essential
amino acids, Pen/Strep, Glutamine and B-2 mercaptoethano!), 5% foetal calf serum,
50U/ml rhil-2 (eBioscience) and 3ug/mi CpG. Cells were cultured five days at a final
20  concentration of 10° cells/ml, in 5 ml per flat-bottomed 6 wells. After an activation step
with ethanol, nitrocellulose plates (Multiscreen-IP; Millipore) were coated with 10ug/ml of
VLPs or with Goat anti-mouse lg (GAM; Sigma) diluted 1/200 in PBS. After a saturation
step with complete medium, 100ul of 2.10° cells/mt were added to VLPs coated nlates
and 100pl of 10° and 5.10° cells/mi were added to GAM plates. After an incubation time of
25  2hrs at 37°C, plates were stored overnight at 4°C. Plates were washed four times with
PBS 0.1% Tween20 and anti-mouse Ig Biot diluted 1/200 in PBS 1% BSA 5% FCS
(dilution buffer) was distributed to plates and incubated for 2 hrs at 37°c. After a washing
step, Extravidin HRP (Sigma) diluted 1/550 in dilution buffer was added for an additional 1
hr at 37°C. Plates were washed as above and incubated for 10 min at room temperat-ure
30 with a solution of AEC (Sigma). Reaction is stopped by rinsing plates gently under tap
water. When plates are dried, read with KS400.

VII.5 - Statistical analysis
The formulation means were compared using a one-way analysis of variance (ANOVA 1).
35  The analysis was conducted on log10 transformed data for normalization purpose. When
a significant difference between process means was detected (p-value < 0.05), pair wise
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95% CI Goup Nn %LL UL Nn %LL UL Nn %LL UL Dose 1 G| 90 40 44,4
34.0 55.3

comparisons among means were performed at a 0.05 significant level (Student-Newman-
Keuls multiple comparison test).

V.6 - resulits

5 Mice were immunized as in VIL.1 above. The following groups were used:

Group Antigen Adjuvant Adjuvant dilution
1 HPV 16-18 L1 2ug AS04 110 human dose (equivalent
to 50 pg MPL per 0.5ml HD)
2 HPV 16-18 L1 0.51ug AS04 1/50 human dose (equivalent
to 10 ug MPL per 0.5ml HD)
3 HPV 16-18 L1 2ug AS04 1/10 human dose (equivalent
fo 50 ug MPL per 0.5ml HD)
4 HPV 16-18 L1 0.5 AS04 1/50 human dose (equivalent
to 10 yg MPL per 6.5m] HD)
5 HPV 16-18 L1 2ug ASG1B 1/10 human dose {equivalent
, to 50 ug MPL per 0.5mil HD)
8 HPV 16-18 L1 0.5ug AS01B 1/50 human dose (eguivalent
to 10 pg MPL. per 0.5ml HD)
7 HPV 16-18 L1 2ug ASO1B 1110 human dose (equivatent
to 50 ug MPL per 0.5mil HD)
8 HPV 16-18 L1 0.5g AS01B 1/50 human dose (equivalent
to 10 pg MPL per 0.5ml HD)

10 V.61 — humoral responses
No significant dose range was observed for the two tested doses of antigens with either
dilution of adjuvant for either anti HPV 16-L.1 antibody titers or anti HPV 18-L.1 antibody
titers (figure 9)

15 No significant dose range was observed for the two tested doses of each adjuvant
whatever the dose of antigen for anti HPV 16-L.1 antibody titers.
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90 23 25.6 16.9 35,8 90 20 22.2 14.1 32.2 G 2 90 47 52.2 41.4 62.9 90 26
28.9 19.8 39.4 90 32 35.6 25.7 46.3 Dose 2

When looking at anti HPV 18-L1 antibody titers, a slight increase in titer was seen for

ASO1B (1/10 HD) compared to AS01B (1/50 HD) as measured at day 14 post I (2.5 fold

dose range, p value = 0.0035), however this range was observed only for 21g antigen and

hot for 0.5 ug antigen (p value = 0.0867), By day 45 post li, no significant dose range was
5  seen for the two tested doses of each adjuvant whatever the dose of antigen.

Vil.6.2 — Cellular responses

Intracellular Cytokine Staining

No dose range effect of antigen was observed for the two tested doses of antigens
10 whatever the dose of adjuvant for HPV 18-L1. Similar frequencies of VLP16 specific

CD4+ T cells were otained with the two tested doses of antigens with different doses of

adjuvants. (figure 10).

A slight dosage effect (2.6 fold, p value = 0.0009 for HPV 18-11, 2 fold, p value = 0,0187
18 for HPV 16-L1) was seen for ASO1B (1/10 HD) compared to ASQ1B (1/50 HD), however
this range was observed only for 2ug antigen and not for 0.5 g antigen.

Specific B Memory Celis
No dose range effect of antigen was observed for the two tested doses of antigens
20 whatever the dose of adjuvant for HPV 16 or 18 L1 (figure 11)

No dose range effect of adjuvant was observed for the two tested doses of adjuvants
whatever the dose of antigen for HPV 17 or 18 L1.

25  As can be seen from the above results, a 1/5 dilution of AS01B produces a formulation
which has equivalent efficacy in immunogenic compositions to AS01R itself.

Example VIlI: Preclinical evaluation of adjuvanted S. pneumoniae vaccines in mice,

30 The pneumococcal vaccine used in this study was an 11-valent adjuvanted pneumococcal
conjugate vaccines (11PCV/AS) consisting of a mixture of 11 pneumococcal
polysaccharide conjugates adjuvanted either with ASO1B or ASOME. The conjugates
consist of the S. pneumoniae serotypes 1, 3, 4, 5, 8B, 7F, 9V, 14, 18C, 19F and 23F
purified polysaccharides, each individually conjugated to a carrier protein, either

36 diphtheria toxoid (DT), tetanus toxoid (TT) or protein D from M. influenzae (PD). The
vaccines are presented as a freeze-dried powder to be reconstituted with one of the liguid
adjuvants.

103



G 1 88 50 56.8 45.8 67.3 88 36 40.9 30.5 51.9 88 35 39.8 29.5 50.8 G 2
87 53 60.9 49.9 71.2 87 39 44.8 34.1 55.9

11PCV/AS is produced as follows:

The activation and coupling conditions are specific for each polysaccharide. These
5 are given in the table below. Sized polysaccharide (except for PS5, 6B and 23F) was,
dissolved in NaCl 2M or in water for injection (WFI). The optimal polysaccharide
concentration was evaluated for all the serotypes, Al serotypes except serotype 18C
were conjugated directly to the carrier protein as detailed below.
From a 100 mg/ml stock solutlon in acetonitrile or acetonitrile/water 50%/50%
10 solution, CDAP (CDAP/PS ratio 0.75 mg/mg PS) was added to the polysaccharide
solution. 1.5 minute later, 0.2M-0.3M NaOH was added to obtain the specific activation
pH. The activation of the polysaccharide was performed at this pH during 3 minutes at 25
°C. Purified protein (protein D or DT) (the quantity depends on the initial PS/carrier protein
ratio) was added fo the activated polysaccharide and the coupling reaction was performed
15 at the specific pH for up to 2 hour (depending upon serotype) under pH regulation. In
order to quench un-reacted cyanate ester groups, a 2M glycine solution was then added
to the mixture. The pH was adjusted to the quenching pH (pH 9.0). The solution was
stirred for 30 minutes at 25 °C and then overnight at 2-8 °C with continuous slow stirring.
Preparation of 18C:
20 18C was linked to the carrier protein via a linker — Adipic acid dihydrazide (ADH)
Polysaccharide serotype 18C was microfluidized before conjugation.
Derivatization of tetanus toxoid with EDAC
For derivatization of the tetanus toxoid, purified TT was diluted at 25 mg/ml in 0.2M NaCl
and the ADH spacer was added in order to reach a final concentration of 0.2M. When the
25  dissolution of the spacer was complete, the pH was adjusted to 6.2. EDAC (1-ethyl-3-(3-
dimethyl-aminopropyl) carbodiimide) was then added to reach a final concentration of
0.02M and the mixture was stirred for 1 hour under pH regulation. The reaction of
condensation was stopped by increasing pH up to 9.0 for at least 30 minutes at 25°C.
Derivatized TT was then diafiltrated (10 kDa CO membrane) in order to remove residual
30  ADH and EDAC reagent.
TTan bulk was finaily sterile filiered until coupling step and stored at -70°C.,
Chemical coupling of TT,, fo PS 18C
Details of the conjugation parameters can be found in Table 1.
2 grams of microfluidized PS were diluted at the defined concentration in water and
35  adjusted to 2M NaCl by NaCl powder addition.
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CDAP solution (100 mg/ml freshly prepared in 50/50 viv acetonitrile/WF1) was added to
reach the appropriate CDAP/PS rétio.

The pH was raised up to the activation pH 9.0 by the addition of 0.3M NaOH and was
stabilised at this pH until addition of TT .

5  After 3 minutes, derivatized TTay (20 mg/ml in 0.2 M NaCl) was added to reach a ratio
TTan /PS of 2; the pH was regulated to the coupling pH 9.0. The solution was left one hour
under pH regulation.

For quenching, a 2M glycine solution, was added to the mixture PS/TT A /CDAP.
The pH was adjusted to the guenching pH (pH 9.0).

10 The solution was stirred for 30 min at 25 °C, and then left overnight at 2-8°C with -
continuous slow stirring.

Purification of the conjugates:
The conjugates were purified by gel filtration using a Sephacryl 500HR gel filiration
16 column equilibrated with 0.15M NaCl (S500HR for 18C) to remove small molecules
(including DMAP) and unconjugated PS and protein. Based on the different molecular
sizes of the reaction components, PS-PD, PS-TT or PS-DT conjugates are eluted first,
followed by free PS, then by free PD or free DT and finally DMAP and other salts {NaCli,
glycine).
20 Fractions containing conjugates are detected by UVagg 5 Fractions are pooled according
to their Kd, sterile fi!tered‘(0.22p,m) and stored at +2-8°C. The PS/Protein ratios in the

conjugate preparations were determined.

25  Specific activation/coupling/guenching_conditions of PS S. pneumoniae-Protein

D/TT/DTconjugates

Serotype 1 3 4 5 6B 7F
ufluid | (pfiuid.) ufiuid pfluid
PS 25 3.0 2.5 7.1 5.0 5.0

conc.{mg/ml)

PS WFI NaCl 2M WFI WEI NaCt 2M | NaCl 2M
dissolution
PD 10.0 5.0 10.0 5.0 5.0 10.0

conc.(mg/mi)
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99.3 85 50 58.8 47.6 69.4 85 79 92.9 85.3 97.4 Overall/dose G 1 261 168
64.4 58.2 70.2 261 93 35.6 29.8 41.8 261 13 1 60.2 44.0 56.4

Initial PS/PD 1.86/1 111 1.5/ 11 AN 1.2M1
Ratio (wiw)
CDAP conc. 0.50 0.75 0.50 0.79 - 0.83 0.75
{mg/mg PS)

pH.=pH.=pH, [9.0/9.0/9.0/9.0/9.0/9.0|9.5/9.5/9.0|9.0/9.0/9.0|9.5/9.5/9.0|9.5/9.5/9.5

Serotype v 14 18C 19F 23F
pftuid Hfluid piluid pfiuid
PS 5.0 5.0 4.5 9.0 2.38

conc.(mg/ml)

PS NaCl2M | NaCl2M [ NaCi2M | NaCl2M | NaCl2M
dissolution

Carrier 10.0 10.0 20,0 {TT) { 20.0(DT) 5.0
protein

conc.{mg/ml)

Initial carrier 1.2/1 1.211 21 1.5/ 11
protein/PS

Ratio {(w/w)

CDAP conc, 0.50 0.75 0.75 1.5 0.79
{mg/mg PS)

pH.=pH=pH, |9.5/9.5/9.0 |9.5/9.5/9.0 |9.0/9.0/9.0 | 9.0/9.0/9.0|9.5/9.5/9.0

The 11 conjugates were then mixed together, and the final antigenic preparation mixed
5  with the appropriate adjuvant before immunisation.

Groups of 40 female 4-weeks old Balb/c mice were immunized IM at days 0,14 and 28

with 0.1pg of 11-valent PS conjugates formulated with either AS01B or ASO1E. Anti-PS

lgG antibodies were dosed by ELISA in sera collected at day 42.

10 As can be seen from figure 12, comparable responses were seen between the diluted
ASO1E formulation compared to the AS01B formulation except for PS 14 where a higher
response was seen with AS01B, and PS 19F where a higher response was seen with
ASO1E.
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Example IX: Preclinical evaluation of adjuvanted and non-adjuvanted
cytomegalovirus immunogenic compositions. '
IX.1: Guinea Pigs.

5 IX.1.1 Elisa anti-gB

Quantification of anti-gB antibodies was performed by ELISA using gB as a coating
antigen. Antigen was diluted at a final concentration of 4 pg/ml in PBS and 100 pi was
incubated overnight at 4 °C in 96 well mictrotiter plates. Plastes were then saturated for 1
hour at 37 °C with 200 pi of PBS containing 1% bovine serum albumin, Two-fold serial

10 dilutions of sera were added (100 pliwell) and incubated for 1 hour 30 minutes at 37 °C.
The plates were washed 4 times with PBS 0.1% Tween 20 and 100 ul of horseradish
peroxidase anti-guinea pig IgG (Dako, UK) was added to each well and incubated for 1
hour 30 minutes at 37 °C. Plates were washed 4 times with PBS 0.1% Tween 20 and 1
time with water. Then they were incubated for 20 min at 22 °C with 100 pl of a solution of

15 o-phenylenediamine (Sigma) in 0.1M citrate buffer pH 4.2. This reaction was stopped
with 100 1l of H,S0, 2N and read at 490/620 nm. Elisa titers were determined by
interpolation of OD values from a sample reference by SoftMaxPro. Titers were
expressed in EU/mi. '

20  Statistical analyses were performed on days 14 post 2 Elisa data using UNISTAT. The
protocol applied for anlaysis of variance can be briefly described as follows:
1) Log transformation of the data
2) Shapiro-Wilk test on each population (group) in order to verify the normality
3) Cochran test in order to verify the homogeneity of variance between
25 different populations (groups)
4} Analysis of variance on selected data (one way)
5) Tuckey-HSD test for multiple comparison.

IX.1.2 — Neutralization Assay

30 Prior to the assay, MRCS5 cells (10000 cells/200 pl MEM medium) were distributed in 96
well microplates and incubated for 3 days at 37 °C with CO, Two-fold dilutions of
inactivated sera (30 min at 56 °C) were realized and incubated with 100 ul of viral solution
(800/mi) for 1 hour at 37 °C. After incubation, 100 ul of seriumivirus mixture was
inoculated in 96 wells microplates containing MRC5 monoloayer. The plates were

35  centrifuged at 2000RPM for 1 hour at 35 °C. After an overnight incubation at 37 °C, the
plates were fixed with an acetone 80% solution (20 minutes at -20 °C). The acetone
solution was discarded and CMV posiltive cells were detected using a specific monoclonal
anti-immediate early antigen for 1 hour at 37 °C. The plates were washed 3 times with
PBS and biotin-conjugated anti-mouse Ig was added to each well and incubated for 1

40  hour at 37 °C. After a washing step, streptavidin-horseradish peroxidase was added for
an addition 30 minutes at 37 °C. Plates were washed 4 times and incubated for 10
minutes with a solution of True-blue. Specific coloured signals were recorded by
examination under microscope. Neutralizing titers were expressed as the reverse of the
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20UL = upper limt For each dose and overall/subject: N= nunmber of subjects
with at | east one adm ni stered dose

hightest dilution of serium giving 50% reduction of CMV positive cells as compared o a
virus control (CMV plus cells without serum).

IX.1.3 ~ Immunization protocols
S 4 groups were immunised. Each group contained 8 female Hartley Crl:(ha) Guinea pigs 5
— 8 weeks old, except for a control group (group 4) containing only 4 subjects. Subjects
were immunised IM at 0 and 28 days. Serum samples were collected 28 days after the
first immunization and 14 days after the second immunization. Elisas were performed as
described above on serum taken at 28 post | and 14 post I}, Neutralisation assays were
10 performed as described above at 14 post . Groups were as below:

Group Antigen Adjuvant
1 gB NaCl

2 gB AS01B
3 gB ASO1E

4 NaCl NaCl

The antigen was prepared as follows: The vaccing antigen is expressed in Chinese

Hamster Ovary (CHO) cells as gB**, a truncated chimera containing peplide sequences
15 from glycoprotein gD of Herpes Simplex virus 2 (HSV2) at its N and C-terminus. The gB8**

s truncated at its C-terminal domain that contains the membrane anchoring sequence

and Is therefore secreted into the culture supernatant.

For the first three groups, 15ug gB** made up in 500 ul of either PBS, AS0O1B or ASO1E

(prepared as in example |1.2 above) was injected intramuscularly. In group 4, PBS alone
20 was administered intramuscularly,

iX.1.4 - resuits

As can be seen in figure 13, Significantly higer anti-gB ELISA titres were observed for the
25  two adjuvanted groups as compared to the gB plain (8 and 5.5-fold higher for gB and

AS01B and gb/ASO1E respectively). Post dose 1! antibody titers were very slightly higher

(1.5 fold) in the gB/AS01B group compared to the gB/ASO1E group.

Multiple comparison: Tuckey ~ HSD

Group Cases Mean Plain ASO1E ASO1B
Plain 8 4.7917 ** *
ASO1E 8 5.5283 **

AS01B 8 5.6942 **

30
Plain<ASO1E = AS01B

In respect of neutralising titres (Figure 14):;
» No specific neutralising antibodies were observed in the gB plain group
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anti body depermicgati on was collected at screening, at day 60 and at day 90
(at secon cc tion and at third vaccination). Antibody |evels agai nst
CS vverg’ ngééa e%ﬂ%@%f*é’ﬁdard ELI SA net hodol ogy using plate adsorbed R32LR

anti gen wichnficangehdli-gie bRiRARS VARt ) Py F1FONLRY rad biding 0 SOPS
fromthe I, at;gH:G en \B?ss Bl A€ ﬂr{a?egr{c Q—XZ:} Hlé& ST{&TB%&P ag é‘\,g;f abl e

i's
hepati o ikl o m GAR? & )0 Toeg! rwmmfww o S A TRl Se i P 6 ng
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cohort ) The plitds rbrtlvMshéME times Gl KBS 0989 Tken AMtahdaAdY 1! of streptavidin-
horseradish peroxidase was added to each well for an additional 30 minutes at 37 °C.
Plates were washed 4 times with PBS 0.1% Tween 20 and 1 time with water. Then they
were incubated for 10 min at 22 °C with 100 yl of tetra-methyl-benzidine 75% in 0.1M
15 citrate buffer pH 5.8. This reaction was stopped with 100 ul of H,80O, 0.4N and read at
450/620 nm. Elisa titers were determined by interpolation of OD values from a sample
reference by SoftMaxPro. Titers were expressed in EU/mi.

Statistical analyses were performed on days 14 post 2 Elisa data using UNISTAT. The
20 protocol applied for anlaysis of variance can be briefly described as follows:
1) Log transformation of the data
2) Shapiro-Wilk test on each population (group) in order to verify the normality
3) Cochran fest in order to verify the homogeneity of variance between
different populations {(groups)
25 4) Analysis of variance on selected data (one way)
5) Tuckey-HSD test for multiple comparison.

IX.2.2 — Neutralization Assay

- Prior to the assay, MRCS5 cells (10000 cells/200 yl MEM medium) were distributed in 96
30 well microplates and incubated for 3 days at 37 °C with 5% CO,. Two-fold dilutions (60 i)
of inactivated sera (30 min at 56 °C) were incubated with 60 p of viral solution
(800IPU/mI} for 1 hour at 37 °C. After incubation, 100 pl of sera-virus mixture was
inoculated in 96 well microplates containing MRCS5 cells. The plates were centrifuged at
2000RPM for 1 hour at 35 °C. After an overnight incubation at 37 °C, the plates were
35  fixed with an acetone 80% solution (20 minutes at -20 °C). The acetone solution was
discarded and CMV positive cells were detected using a specific monoclonal anti-
immediate early 1 (IE-l)antigen for 1 hour at 37 °C. The plates were washed 3 times with
PBS and biotin-conjugated anti-mouse Ig was added to each well and incubated for 1
hour at 37 °C. After a washing step, streptavidin-horseradish peroxidase was added for
40  an addition 30 minutes at 37 °C. Plates were washed 4 times and incubated for 10
minutes with a solution of True-blue. Specific coloured signals were recorded by
examination under microscope. Neutralizing titers were expressed as the reverse of the
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hightest dilution of serium giving 50% reduction of CMV positive cells as compared to a
virus control (CMV plus cells without serum).

IX.2.3 ~ Intracellular Cytokine Staining
5  Intraceliular detection of T cells cytokines were performed on PBLs on days 7 and 21 after
. the second immunization. PBLs were collected from mice and pooled (1 pool per group).
In vitro antigen stimulation of lymphocytes (final concentration of 10*7 celis/ml) were done
either with a pool of peptide covering the CMV sequence or with the gB protein.
PBLs/antigen mix was incubated 2H at 37 °C. Cells were then incubated overnight in the
10 presence of Brefelding (1 pg/mi) at 37 °C to Inhibit cytokine secretion.
Cell staining was performed as follows: Cell suspensions were washed, resuspended in
50 pi of PBS 1& FCS containing 2% Fc blocking reagent. After 10 min incubation at 4°C,
50 pl of a mixture of anti-CD4 PE and anti-CD8 perCp was added and incubated 30 minu
at 4 °C. After a washing step in PBS 1% FCS, cell membranes were permeabilised by
15 resuspension in 200 pl of Cytofix=Cytoperm (kit Beckton Dickinson) and incubated 20 min
at 4 °C. Cells were then washed with Perm Wash {kit BD) and resuspended with 50 pl of
an anti-iFN-gamma APC + anti-IL-2 FITC diluted in PermWash, After 2 hours incubation
at 4°C, cells were resuspended in PBS 1% FCS + 1% paraformaldehyde.
Sample analysis was performed by FACS. Live cells were gated and acquisition was
20  performed on +/- 20000 events. The percentages of IFNg+ or IL2+ were calculated on
CD4+ and CD8+ gated populations.

1X.2.4 — immunisation Protocols
4 groups were immunised. Each group contained 12 female C57BI/6 mice of 4 — 10
25  weeks oid,

Group Antigen Adjuvant
1 gB PBS

2 gB AS01B

3 gB ASOE
4 NaCl NaCl

The antigen was prepared as follows: The vaccine antigen is expressed in Chinese
Hamster Ovary (CHO) cells as gB**, a truncated chimera containing peptide sequences
from glycoprotein gD of Herpes Simplex virus 2 (HSV2) at its N and C-terminus. The gB**

30 is truncated at its C-terminal domain that contains the membrane anchoring sequence
and is therefore secreted into the culture supernatant.

For each group gB** at a concentration of 1.5 pg/dose was made up in 625 ul of PBS or
adjuvant AS01B or ASO1E (prepared as in example 11.2 above having a concentration of
35 100ul of immunostimulants per mi or 50ul of immunostimutants per mi respectively). 50 il
(i.e. 1/10 of a human dose of 0.5ml) was injected intramuscularly. One control group of
mice was injected with saline. Injections were performed at days 0 and 28. Serum
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samples were collected 14 days after the second injections for ELISA and Neutralisation
assays. PBLs were collected 7 days and 21 days post second injections for ICS.

1X.2.5 — results
5  Anti - gB ELISA titers (Figure 15).
A very weak to undetectable level of anti-gB antibodies was observed in the unadjuvanted
gB group, However, a high antibody response (65 and 66 fold higher) was observed in
bath adjuvant groups, ASO1B and ASO1E respectively. There was no statistical
significance between the AS01B and ASO1E group.
10 Multiple comparison: Tuckey — HSD

Group Cases Mean Plain ASO1E AS01B
Plain 12 2.1132 ** b
ASO1E 12 3.9317 *

AS0O1B 12 3.9375 *

Plain<ASO1E = AS01B

Anti-CMV neutralizing titers (Figure 16)

15 Significantly higher anti-gB neufralising titers were observed for the fwo adjuvanted
groups as compared to the gB plain group. No significant difference in neutralising
antibody titres was observed between the AS01B and ASO1E formulations.

Cell Mediated Immunity.

20 Due fo the very low level of response observed after restimulation of 7 post il samples, no
discrimination can be done between groups and no conclusive response for CD4 and
CD8 stimulation can be seen (Figure 17). These low to undetectable responses were
probably due to a technical issue during sample preparations. However, responses could
be seen 21 days post second injection. The CD4 data (Figure 18) shows no difference

25 after restimulation by gB (5pg/ml) or peptides (2 pg/mi or 4 ug/mi). A similar cytokine
profile is seen for ASO1E and AS01B. No conclusive response can be seen for CD8
stimulation {Figure 19)

These experiments show that for another antigenic composition and in two different
30  organisms, an adjuvant having lower levels of immunostimulants is as immunologically
effective as that having higher levels.

X: Preclinical Evaluation of Adjuvanted RTS,S Vaccine
X1 - Formulation

35  The antigenic composition, RTS, S is produced in Saccharomyces cervisiae and consists
of two proteins, RTS and S, that intracellularly and spontaneously assemble into mixed
polymeric particulate structures that are each estimated to contain, on average, 100
polypeptides. RTS is a 51 kDa hybrid polypeptide chain of 424 amino acids consiting of
18%aa derived from a sporozoite surfact antigen of the malaria parasite P. falciparum
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strain NF53 (the CSP antigen, a.a. 207 to 395), fused to the amino terminal end of the

hepatitis B virus 8 protein. S is a 24 kDa polypeptide (226 amino acids long)

corresponding to the surfact antigen of hepatitis B virus. The Iyophilised antigen pellet

contains approximately 50 pg (when designed to be formulated in 0.5 ml with AS01B) or
5 25 pg (when designed to be formutated in 0.5 ml with AS01E ) of antigen,

AS01B and ASO1E were prepared by mixing the various components (PBS, liposomes,

MPL and Q821) in a tank, and stirring under aseptic conditions. The product was then

sterile filtered before filling info vials or syringes. The liquid adjuvant was stored at +2 °C
10 to +8 °C before being used to reconstitute the lyophilised antigen peliet.

X.2 ~ Mice experiments
Two experiments In mice were performed aiming at comparing the immune responses
specific to RTS8,8 induced by RTS,8/AS01B as compared to RTS,S formulated with
15  ASO1E. In each experiment, C57BI/6 mice (10 mice/grou) were immunised
inframuscularly three times two weeks apart with 10, 5 or 2.5 ug of RTS,S formulated with
ASO1B or ASO1E adjuvants. AS controls, two groups were immunised with either ASG1B
or ASO1E alone. The antibody responses specific to HBs and CS were assessed for each
mouse by ELISA 15 days after the third immunisation. The geometric mean antibody
20 ftitres and their 95% confidence intervals were calculated for all the mice receiving the
same treatment in both experiments. Statistical analyses to evaluate adjuvant effect and
antigen dose effects were performed on pooled data from both experiments. The CD4
and CD8 specific T cell responses were measured by flow cytometry 7 days after the
second and third immunizations on pools of blood cells from 5 mice per group. Thus two
25  values were generated for each group in each experiment.

Humoral iImmune Response
As shown in figures 20 and 21, both AS01B and ASO1E adjuvants induce strong
comparable antibody responses against CSP and HBs.
30 A three-way ANOVA on anti-CSP GMTs showed that there was no significant differences
between AS01B and ASO1E for the 5 or 2.5 g doses of RTS,S.
For the 10 pg dose, ASO1B adjuvant was found to induce higher anti-CS$ titers than
ASO1E and the GMT ration “AS01B group/ASO1E group® was 1.93 (95% Cl. 1.33 -~ 2.79;
p = 0.001)
35
Cell Mediated specific immune response
Figures 22 and 23 show the levels of CD4 and CD8 T ceils specific for CSP and HBs that
express IL-2 and/or IFN gamma.
The CD4 response specific for CSP tends to be higher with ASO1B as compared to
40 ASO1E after three immunizations whereas the CD8 T cell response with ASO1E are
equivalent to or better than with ASO1B,
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CD4 T cells are comparable between the two adjuvants, The HBs specific CD8 T cell
responses induced by RTS,S formulated with ASO1E are equivalent o or better than the
responses induced by RTS,S formulated with AS01B.

These differences are thought to be within the expected variability of cellular immunology
assays,

Pre-clinical evaluation of the RTS,S8/AS0O1E vaccine in mice revealed an acceptable safety
profile, similar to that of RTS,8/AS01B.

XI: Clinical Evaluation of RTS,S/AS01E.

Formulations are prepared as in example X above. Sucrose is used as an excipient in the
lyophillised antigen pellet. As in example X, the liquid adjuvant is used to reconstitute the
lyophillised antigen. ASO1E was prepared as described in example 11.2, and stored at +2
to +8 °C until needed for reconstitution.

A phase |l randomized double-blind study of the safety and immunogenicity of RTS,S
adjuvanted with ASO1E is currently underway in children aged 18 months to 4 years living
in Gabon. The vaccination schedule is a 0, 1, 2 — month vaccination schedule.
Objectives are as follows for RTS,S/ASO1E when administered as 3 doses
intramuscularly on a 0,1,2-month schedule fo children aged 18 months to 4 years living in
a malariz-endemic area:

Coprimary
- to assess safety until one month post Dose 3.
- To demonstrate non-inferiority to an oil in water emulsion adjuvanted RTS,S
vaccine in terms of anti-CS antibody response one month post Dose 3.

Secondary
- to assess reactogenicity until one month post Dose 3
- to demonstrate non-inferiority to an oil in water emulsion adjuvanted RTS,S
vaccine in terms of anti HBs antibody response one month post Dose 3
- 1o describe seroprotection against hepatitis B up to one month post Dose 3
- to describe the anti-CS response up to one month post Dose 3
Tertiary
- Safety between 1 month post Dose 3 until 12 months post Dose 3
- Humoral immune response to CS antigen at 12 months post Dose 3
- Humoral immune response to HBs antigen at 12 months post Dose 3

Exploratory
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- to evaluate T-cell mediated immune response to CS antigen up to 12 months post
dose 3

- to evaluate B-cell memory immune response to CS antigen up to 12 months post
dose 3

- to describe the anti-CS response up to ohe month post Dose 3 according fo

documented HBV immunization status at screening.

180 subjects were enrolled, 90 were given a vaccine adjuvanted with a previously
validated proprietary oil in water emulsion adjuvant (termed *control” in the tables below)
and 90 were given a vaccine adjuvanted with AS01E. Healthy male and female children
aged 18 months to 4 years of age were screened. Vaccines were administered by the IM
route to the left deltoid.

Incidence and nature of symptoms {solicited and unsolicited) reported during the 7-

day (Days 0-6) post-vaccination period following each dose and
overall (Total vaccinated cohort)

Any symptom General symptoms Local symptoms
95% Ci 95% Cl 95% Cl
Group |N n % |LL UL N in |% LL [UL IN n {% |LL [UL
Dose 1 Gr 1 80 |40 144.4|34.0{55.3 (90 |23 |25.6(16.9]35.8 |90 120 [22.2{14.1]32.2
GrZz |80 |47 52214141628 |90 126 [28.9(19.8(39.4 |90 132 |35.6|25.7 |46.3
Dose 2 Gr1 B8 |50 166.8|45.8167.3 188 (36 |40.9130.5|51.9 188 {35 [39.8|29.5|50.8
GrZz 187 |63 160.9/499(71.2 |87 |39 [44.834.1|55.9 |87 |34 |39.1(28.850.1
Dose 3 Crt 83 |78 194.01865/98.0 |83 [34 |41.0!30.3/52.3 |83 |76 191.6(83.4]96.5
Grz |85 |82 196.5/90.0199.3 |85 |50 [58.8147.6/69.4 (85 |79 192.9|85.3/|97 4
Overall/dose Gr 1 261 168 164.4(58.2:.70.2 |261 193 (356120.8|41.8 1261 |13 {50.2144.0 |56.4
1
Gr2 262 (182 69.5163.5|75.0 [262 |115 [43.9{37.8/50.1 1262 |14 155.3149.1161.5
. 5
Overallfsubjec |Gr 1 90 |87 [96.7190.6/99.3 (90 |60 |66.7 66.9(76.3 80 |83 192.2|84.6/96.8
t
Gr2 |90 85 [94.4i87.5(98.2 |90 |70 [77.8]67.885.9 |80 |84 {93.3/86.1|97.5
Gr1 = RTS,S.ASO1E
Gr.2 = contiol
LL = lower limit
UL = upper limit

For each dose and overail/subject:
N= number of subjects with at least one administered dose

/%= number/percentage of subjects presenting at least one type of symptom whatever the study vaccine

administered
For overall/dose:

N= number of administered doses

ni%= number/percentage of doses followed by at least one type of symptom whatever the study vaccine

administered

95% CI = exact 95% confidence interval, LL = Lower Limit, UL = Upper Limit
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These data demonstrate that an ASO1E adjuvanted RTS,S vaccine gave acceptable
reactogenicity results in a paediatric population when compared with a control formulation.

Serological responses were measured by evaluating antibody responses to HBs and to

S C8P repeats (anti R32LR). Serum for antibody determination was collected at screening,
at day 60 and at day 90 (at second vaccination and at third vaccination). Antibody levels
against CS were measured by standard ELISA methodology using plate adsorbed R32LR
antigen with a standard reference antibody as a control according to SOPs from the
laboratory. Results are reported in EU/mL.

10

Antibody to hepatitis B surface antigen was measured using a commercially available
ELISA immunoassay (AUSAB EIA test kit from Abbott) or equivalent according to the
assay instructions. Results are reported in miU/mL.

15
Seropositivity rates and GMCs for anti-CS antibodies (Total vaccinated cohort )
>=0.5 ELU/ML GMC
95% Cl 95% CI

Antibody |Group|Timing N In |% LL UL |value |LL uL Min iMax
Anti-CS |Gr1 |SCREENIN 88 |0 0.0 0.0 4.1 |03 0.3 0.3 <0.5<0.5
G
PII(D6O) 78 |78 100 1954 1100 i81.9 64.9 1032  |4.6 [568.6
PHHDSO) 175 |75 100 1952 1100 (2156 1788 1259.9 [14.3|1922.3
Gr2 |SCREENIN 80 |1 11 08 80 |03 0.2 0.3 <0.5[0.5
G
PI1(D60) 78 [78 [100 964 100 i56.9 45.7 70.9 3.6 123809
PUKDS0; 180 |80 {100 1955 |100 11648 11341 2026 |63 |2093.6
Gr.1 =RTS,S.ASHE
Gr.2 = Control
GMC = geometric mean antibody concentration calculated on all subjects
20 N=number of subjects with available results
n'% = number/percentage of subjects with concentration within the specified range
95% CI = 95% confidence Interval; LL = Lower Limit, UL = Upper Limit
MINMAX = Minimum/Maximum .

25

30
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Seropositivity rates and GMCs for anti-HBs antibodles {Total vaccinated cohort)

i | >= 10 MIU/ML GMC
‘ 95% CI 95% Cl
Antibody (Group|Timing [N in 1% JLL UL jvalue ILL UL Min [Max
Anti-HBs {Gr1 |SCREENING |89 [43 148.3 |37.6 59.2 40.8 23.3 714 <10.0|46421.6
PI(DBOYy |78 |77 |98.7 {931 |100 [8936.4 146842 |17048.7 |<10.0{181538
: 7

PIHDO0) |75 |75 {100 |95.2 |100 |24527.7 1153165 |39278.5 121.1 [169430
: 8
Gr2 |[SCREENING 80 (37 1411 |30.8 [52.0 |20.0 12.8 31.0 <10.0[30796.4
PI(DBO}) 78 |77 1987 (93,1 |100 (3640.0 [1963.1 [6749.3 i<10.0[150811
4
PII{DY0) 180 180 [100 [95.5 |100 [19485.0 |13511.3 |28099.9 [178.6/110397
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Gr.1 =RT§,S.AS01E
Gr.2 = Confrol
5  GMC = geometric mean antibody concentration calculated on all subjects
N = number of subjects with available results
nf% = number/percentage of subjects with concentration within the specified range
95% Cl = 95% confidence interval; LL = Lower Limit, UL = Upper Limit
MIN/MAX = Minimum/Maximum

10
These data demonstrate that an ASO1E adjuvanted RTS,S vaccine formulation gave
acceptable humoral immune responses in a paediatric population when compared to a
valldated control.

15

Example XlI: Preclinical evaluation of Varicella Zoster Virus with AS01B compared
to ASO1E. '

20  The candidate vaccine is composed of a fruncated VZV envelope protein, gE, produced in
CHO cells.

For this study C57BL/6 mice (n=48) were primed with one human dose (HD) of Varilrix

(~4 log pfuldose) administered sub-cutaneously. Five weeks after priming with Varilrix,
25  mice were divided into to 5 groups of 12 mice and injected intra-muscularly (tibias) on

days 0 and 28 with 5 ug of gE alone, 5 yg g& + ASO1E* (1/10 HD) or 5 ug gE + AS01B

{1710 HD). The control group of mice (primed only) was injected with saline (0.9% NaCl).

Immune responses were evaluated at 14 and/or 30 days following the second vaccination.

Levels of gk specific total antibodies and the frequency of cytokine producing (IL2/IFNC)
30 CD4 and CD8 T cells ware evaluated.

gE specific antibody responses:
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for 2 hours in the presence of gE peptides (63 peptides) spanning the complete gE protein
(20 aa peptides/10 aa overlap) and then incubated overnight in the presence of brefeldin.
Subsequently cells were stained with fluorescent mAb specific for cell surface CD4/CD8
and following permeabilization intracellular cytokines IL-2 and IFNy.

As shown in figures 26 although similar cytokine profiles (IL2/[FNy) were induced with
both gE AS01B and gk ASO1E formulations, the AS01B formulation induced a higher
magnitude of both CD4 and CD8 cytokine producing cells {2 fold, p>0.05 for CD4, 3.6

fold, p>0.05 for CD8).

Example Xlli:

model,

Due to unexpectedly high variability of the T cell responses the
power {o detect a significant difference between adjuvant doses was very limited {<50%).
Importantly both gE formulated with AS01B or ASO1E induced cytokine producing CD4 T
cells of a significantly higher magnitude (13.3 fold, p< 0.05) compared fo gE alone.
Higher levels of CD8 cells were also induced by gE formulated with AS01B or ASO1E (3.8
fold, p> 0.05 } compared to gE antigen aione.

Materials and Methods

Preclinical Evaluation of AS0MB v ASO1E in an Influenza Ferret

Female ferrets (Mustela putorius furo) aged 4 — 6 months were obtained from MISAY

Consultancy (Mampshire, UK). Ferrets were primed on day 0 with heterosubtypic strain
H1N1 A/Stockholm/24/90,(4L.ogTCID50/mi), 250 pl administered intranasally. On day 21,
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LL UL GMI (EU nl) LL UL cl E 12067 5960 24433 3832 911 16115 gE/ ASOLE 125934
95504 166059 50439 38071 66825 gE/ ASOLB 131728 88112 196934 47589 36158
62635 Varilrix 34

ferrets were injected inframuscularly with a full human dose (1000 ul vaccine dose, 15 ug
HA per' A stra'in, 17.5 pg B strain) of a combfnatioﬁ of HIN1 A/New Caledonia C/20/99
(15 pg/ml), H3N2 AMyoming/3/2003 (15 ug/ml) and B/Jiangsu/10/2003 (17.5 pg/mi).
Ferrets were then challenged on day 42 by intranasal route with 250 ptof a

5 heterosubtypic strain Wh.A/NY/55/04 (4.51 Log TCID50/m).
Vaccinations on day 21 were either with the plain trivalent formulation ("plain” In the tables
below) or with the trivalent formulation adjuvanted with ASO1B (“AS01B” in the tables
below) or ASO1E ("ASO1E" in the tables below). Formulations were prepared as set out in
example 3 above.

10
Body temperature monitoring:

Individual temperatures were monitored during the challenge period and were assessed
using telemetry implants which recorded each individual animal temperature every 15
15 minutes before and after the challenge. All implants were checked and refurbished and a
new calibration was performed by DSI before placement in the intraperitoneal cavity. All
animals were individually housed in single cage during these measurements.
Temperatures were recorded every 15 minutes 6 days before priming untit 4 days post-
priming, as well as 3 days before chalienge until 7 days post-challenge.
20
Hemagglutination inhibition Test (HI).

Test procedurs

25  Anti-Hemagglutinin antibody titers fo the three influenza virus strains were determined
using the hemagglutination inhibition test (HI). The principle of the HI! test is based on the
ability of specific anti-Influenza antibodies to inhibit hemagglutination of chicken red blood
cells (RBC) by influenza virus hemaggiutinin (HA). Sera were first treated with a 25%
neuraminidase solution (RDE) and were heat-inactivated {o remove non-specific

30  inhibitors. After pretreatment, two-fold dilutions of sera were Incubated with 4
hemagglutination units of each influenza strain. Chicken red blood cells were then added
and the inhibition of agglutination was scored using tears for reading. The titers were
expressed as the reciprocal of the highest dilution of serum that completely inhibited
hemagglutination. As the first dilution of sera was 1:10, an undetectable level was scored

35  as atiter equaito 5. |

Statistical analysis

Statistical analysis was performed on Hl titers using UNISTAT. The protocol applied for
40  analysis of variance can be briefly described as followed:
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fold, p>0.05 °gt rcﬂ“é[ PSYTFE¢Gr CDB). Due to unexpectedly high
vari abl it of the T cell responses the power to detect a significant

di f f er enc&r@/dirakicenin aajalvasiesdoses was very limted (<50%. 25 Inportantly
both g& fornmul ated with ASOLB or ASOLE i nduced cytoki ne produci ng 4T
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furo) 18gef- 74’&15’5 of instheta. lercaltyp mediveds fgeotin rmnsRd BSAOA $LbTtaan2y WHahpshi r e,
UK) . Fer r eerdainiey engoitimisdadsied day iGcubitel foresrertias Uldt iyquir Tieriatiensity dilthe

A St ock holetbR4b@izér bagdreldde8Ap8N red2&dnRF Wi By $zbﬂé %guw ;Qrpro%aa@aénlw On day

21, fe”%ﬁm\ﬁ@@?oﬁ\fﬂb‘?&é@g préggﬁtm%uagﬂwe gnmtﬁe §ikdh bt ffdﬂ%es 4 1000 pl

e R A e ol
36%0 *gd

pg/ m)
and aﬂ meﬁﬁ @‘feéa%e?e“ eied Th day 42

by mtranQ AP- r%ﬁ%ﬂ%@?w tQ% tD@fJ OEOQI%F@'F‘@%@F?@T%C@'@}é‘iWSW\e 29Ney/ 55/ 04
(4.51 LogisTElmBO#eD) OD Vet citriditdndris cotyasiay nQktiviesmereis tdeiredwitten Qe >pl ai n
trival ent citeffniiratsheduild fitaiwete datetrhieed Bp IR dbedaw)enor” ad dkpidieed &4 val ent
fornul at i D&y peipstyANt ed wi th ASOLB ("ASOLB" in the tables below) or ASO E
("ASGLE" in the tables below). Formulations were prepared as set out in
exanpl e 3 above. 10 Body tenperature nonitoring:

Lymphoproliferation assay.

PBMC were collected by density gradient centrifugation (20 min at 2500 rpm and 4°C) on

30  Ficoll Cedarlane lympholyte mammal solution. PBMC were resuspended in 5 mi culture
medium (RPMI/Add at 4°C) and 10% of normal ferret serum. Additives were composed by
100 mM sodium pyruvate, non essential amino acids MEM, Penicillin/streptamycine,
glutamine and 1000 x concentrated p2-mercaptosthanol. Freshly isolated PBMC were
immediately used for in vifro proliferation assays. The cells were placed in 96-well fiat

35  bottom tissue culture plates at 2 x 10° celis/well and cultured with different concentrations
of antigen (0.1 to 1 ug HA of whole inactivated virus) for 44 to 96 h and then were pulse
labeled with 0.5 pCi of [*H]thymidine. Incorporation of radioclabel was estimated 4 to 16 h
later by R-emission spectroscopy.

40
Results

Viral load in nasal washes after challenge.
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Haemagglutination Inhibition Test (HI)
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35 bottomtissue culture plates at 2 x 105 cells/well and cultured with
different concentrations of antigen (0.1 to 1 pg HA of whole inactivated
virus) for 44 to 96 h and then were pulse |labeled with 0.5 pC of
[31-1]thym di ne. Incorporation of radiolabel was estimated 4 to 16 h later
by R-em ssion spectroscopy. 40 Results Viral load in nasal washes after
chal  enge. Nasal washes were collected 2 days before primng (primng =
day 0) 1, Serumresmplasanpse paistiep daysigforasrimep) 17akyd padpsmingf Dirdays hal | enge
(chal | engpostirdayniZipn amti13 edys pogtentirdgafl Resulays Roskn fTajufergend Goup -2 0
+1 +2 +7 B& M2hrdSvadind etrdifs, A%t BicAiysighiBntyhidder B B8rs efPotleRed | 82

ferrets immunised with trivalent split adjuvanted with AS01B or ASO1E compared to

5  trivalent split plain. No difference was observed between the two adjuvanted groups.

Compared to other groups statistically significan higher cross-reactive H titers to A/New

York H3N2 (challenge strain) were observed after immunisation of ferrets with trivalent

split vaccines adjuvanted with ASO1B.
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5.77 4.44 1.97 0.9 ASOLE 0.82 2.11 5.83 1.65 0.8 1.62 4.93 4.15 2.4 0.85
ASOIB 0.81 2.26 5.38 1.91 0.82 1.74 2.25 1.89

CLAIMS

1. An immunogenic composition in a dose volume suitable for human use comprising an
antigen or antigenic preparation, in combination with an adjuvant which adjuvant
5 comprises an immunologically active saponin fraction derived from the bark of Quillaja
Saponaria Molina presented in the form of a liposome and a lipopolysaccharide
wherein said saponin fraction and said lipopolysaccharide are both present in said
human dose at a level of below 30ug.
2. An immunogenic composition according to claim 1 wherein said adjuvant composition
10 further comprises a sterol, wherein the ratio of saponin : sterol Is from 1:1 to 1:100
wiw.
3. Animmunogenic composition according to claim 2 wherein the ratio of saponin : sterol
is from 1:1 to 1:10 wiw.
4, An immunogenic composition according to claim 2 wherein the ratio of saponin : sterol
15 is from 1:1 to 1:5 wiw.
5. An immunogenic composition according to any of claims 1 to 4 wherein said
immunologically active saponin fraction is QS21.
6. Animmunogenic composition according to any of claims 2 to 5 wherein said sterol is
cholesterol.
20 7. Animmunogenic composition according to any preceding claim wherein said
lipopolysaccharide is a lipid A derivative.
8. Animmunogenic composition according to claim 7 wherein said lipid A derivative is
3D-MPL.
9. Animmunogenic composition according to claim 7 or 8 wherein the ratio QS21 : 3D-
25 MPLis 1 : 1. |
10. An immunogenic composition according to any of claims 1 to 9 further comprising a
carrier. .
11. An Immunogenic composition according to any preceding claim wherein said
lipopolysaccharide is present at an amount of 1 — 30 pg.
30 12. Animmunogenic composition according to claim 11 wherein said lipopolysaccharide is
present at an amount of 25 pg.
13. An immunogenic composition according to claim 11 wherein said lipopolysaccharide is
present at an amount of 1 - 15 ug.
14. An immunogenic composition according to claim 13 wherein said lipopolysaccharide is
35 present at an amount of 10 pg.
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1.350 0.9 5 See results in figure 27. Viral shedding after primng A peak
of viral shedding was observed in all ferrets 2 days after the primng. 7
days post primng, only residuatl viral |oad was observed in all groups. 10
Viral shedding after chall enge The peak of viral sheddi ng was observed 24
hours after challenge Viral titration 3 days post-chall enge showed high

vi ral t|t rotection) in ferrets immunized with trivalent split
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and an aver age cal cul ated by m dday for each group can lbe seen in
figure 28. bori mi ng 25Body tenperature nonitored before, during and
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Post-Chal |l e retat body tenperature nonitoring is difficult.
A slight i ncggﬁgraésgg%;ﬁb%ofn gﬂp ‘%a‘f%re was observed post-challenge in

ferrets i hniniimednedenie compesiicartccsping to gdimi 18 vBReaadsdid sapmhiarig pregant it ASOLE,
but nej Wltlanta;dog@tloggg ugpl it ASOLB. The score bel ow was obtai ned by the
nunber of ferrets wth an increase of body tenperature >0.4 C. Increase in
t enper at uf® ApdamugegeniceagaosiioNpsr ding il 1 8iwherain spig saR9sI ' rapebeher read
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21. An immunogenic composition according to claim 20 wherein said saponin is present at
an amount of 10 ug. _

15 22. An immunogenic composition according to claim 20 wherein said saponin is present at
an amount of 5 g.

23. An immunogenic composition according to any of claims 18 — 22 wherein said
immunologically active saponin fraction is QS21.

24, An immunogenic composition as claimed in any preceding claim, wherein said dose

20 volume suitable for human use is between 0.5 and 1.5 mi.

25. An immunogenic composition as claimed in claim 24 wherein said dose volume is 0.5
ml.

26. An immunogenic composition as claimed in claim 24 wherein said dose volume is 0.7
ml.

25 27, An immunogenic composition as claimed in claim 24 wherein said dose volume is 1.0
mil,

28. An adjuvant composition in a volume suitable for use in a human dose of an
immunogenic composition comprising between 1 and 30 pg of a lipopolysaccharide
and between 1 and 30 ug of an immunologically active saponin fraction presented in

30 the form of a liposome.

29. An adjuvant composition according to claim 28 wherein said lipopolysaccharide is a
lipid A derivative.

30. An adjuvant composition according to claim 29 wherein said lipid A derivative is 3D-
MPL.

35 31, An adjuvant composition according to any of claims 28 — 30 wherein said
immunologically active saponin fraction is QS21.
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Serum sanpl es were coll ected 4 days before primng, 17 days post-prim ng,

21 days post-imruni zation and 13 days post challenge. Results can be seen

in figures 29 and 30. For all three vaccine strains, statistically

significantly higher H titers were observed in ferrets inmmnised with

trivalent split adjuvanted with ASOLB or ASO E conpared to 5trivalent split

pl ai n. Nosgi%{%gence was observed between the two adjuvanted groups.

Conpar ed t°6° vagh OpesienAGeeing 9 3y L Cgims 38031 Whejpiesaildr 0ss- react i ve H

titers to Nimemlyéacéhaﬁmdsawmﬂlgegiséuy aFmb SABGrEn PASEEN g:;@%r@sﬁhﬁg the .

i mruni satio r . trivalent, split vaccines adjuvanted wit

ASOLB. CLAH{;%R.&L&%R{'\]%%%% eensial&nec?g}%?)%i tion in a dose volune suitable for

hurman use 3diprdiwenigoamositinn ageerding taaryi o ekines 8-epawdreiosaidihomendtsenat i on

with ag adj wigadie Whikdis38pyWyvant Sconprises an immunol ogically active

saponin fractiopn derived fromthe bark of Quillaja Saponaria Mlina

pr esent ed St VBB SHMBPSItPN ackerdinente AN SlPiMSRfoBd WerieRARIH HEMandess n sai d

saponi n fr acukae egmsrizdo i, popol ysacchari de are both present in said human

dose at a el . 20pg. . 2. An inmmunogeni c conposition according to

claim1l \Aﬁé?ﬁ Aﬁjtglé?%%léﬁ%@%nﬁ%%rg%Sos?r{yiO(Sﬁ’a’.['bsf%ir"f #fg‘fyh%g‘ﬁﬁ?’fjses a sterol,

wher ei n t he lipepdisaemhaddgisniesent abeeamburitef 25@gn 1: 1 to 1:100 ww. 3. An

im’runqgenb_a@,oggﬁg't' : ' | ai erLel he_ratio of saponin :

sterol is ?r_om X %htﬁg%f}ﬁlﬁ&ﬁc\g&r@ﬂg%&arﬁrﬁ lc'%]rr{% i%%ﬁggﬁ%@%@gmosi tion

accor di ng t JPEROASASDEIP eragentiaban ampwt8f 1Gkgoni n @ sterol 15is from1:1 to

3\/;1 5w w. 57.%md§uvﬁmtlrmg@a§.iﬁmam;§gkdmoa@@mfsgﬁmg§4 Rh&am S%'Ez(il ai6mSA1 to 4
erein sai nol ogi ca ctive sapopin fraction is . 6. An

i munogeni c(ﬁgéén%g?cth?gér? 138'&%?&3&6” ?rBO‘éfﬁy‘?P}ng‘cl ains 2 to 5 wherein said

st er ol i s3&Hwlasgertcompegion stnoringimayen cleinesoifpodl whaeinasidor di ng to any

precedsng ClihThlifel Bo@sthdnPOBRLYRAEENERbAE of 55 @y |1 P d A derivalive. 8.

ding to claim e

An i Mmunogeni ¢ conposi tion accor | i rein said lipid A

deri vat i v&%i"8 asyvgpicomposition agcording fagiy fb glaimscecodpRerein §aidaccor di ng to
claim7 or &nWﬂﬁcﬂgji@lW B@vé@&;ﬁdﬁ;r@?ﬂe_sént%%ygbuﬂt%f110 gg.1. 10. An inmmunogenic
conposi ti according to any of clains Lto. urther conprising a carrier.
11. An i nﬁgﬁggaghﬁvgntggwﬁgﬂﬁni a&ﬁorg@ggor%yr?ﬁc?ﬂﬁsa%f {%ﬂ@%ﬁ‘éﬁ*ﬁ Eg'dcl ai m wherein
sai d | i popoliysacadgicslyective sppagdnpreaentahamamountt odbf ud. - 30 pg. 3012. An

| munegenif CRmRAsHdH; ' ' c;laflrm ergi | Sid ant

| i popol ysacchari deéids'cp(g)_r sgﬁémgﬁgﬁ@zﬂt%@n{”ﬁ 0 %@ Zéﬁfge% %r]]d ?mi e?lgrgeni C
conposi t i on 2AISHICAPRATEUSN 6 darived Hommariceligzostar oirys (8 ¥bl ysaccharide is

pr eseg_t ag2.am immatiddenif colposifldn d@ording to any d4lain1 L IMWASES HaR £AGRPSI ti on
according tq

amount of 10 By eeRkarenAR st ettt QB e GHOUEYE % ng Lo ol ai m 13
wher ei n sé$.dnliinpupedepsacoipasiiiaheadcsrdipg ésamt of alainen a @D whbredfsalil aagjgerl 6. An
T onefy s ARG b 5E R A 1 Oty GhaShel [t - 19 vnrein sai
44. An immunogenic composition according to any of claims 1 — 27 wherein said antigen
or antigenic preparation is derived from Plasmodium faiciparum
45. An immunogenic composition acéording to any of claims 1 - 27 wherein said antigen
or antigenic preparation is derived from influenza virus
30 46. An immunogenic composition according to any of claims 1 - 27 wherein said antigen
or antigenic preparation is derived from human papillomavirus (HPV).
47. An Immunogenic composition comprising an influenza virus or antigenic preparation
thereof in combination with an adjuvant composition which comprises an
immunologically active saponin présented in the form of a liposome.
35  48. An immunogenic composition according to claim 47 in which said adjuvant further
comprises a lipid A derivative,
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517. An inmmunogeni ¢ conposition according to claim 16 wherein said lipid A
derivative is 3D-MPL. 18. An i mrunogeni ¢ conposition according to any
precedi ng clai mwherein said saponin is present at an amount of 1 -25 pg.
19. An i mmunogeni ¢ conposition according to claim 18 wherein said saponin
is present at 10an anopunt of 25 pg. 20. An inmmunogeni ¢ conposition

accordi ng 50 claim 18 wherein said saponin is present at an anmount of 1 -10
pg. 21. AAYIIMTRBGESRNC ©BRATLGnaceerdiag &usidins i whish srisipio Adesyasivaiss ai d
saponin is @egent at an anmount of 10 pg. 1522. An i mmunogeni ¢ conposition
accordi ng | al rein said.saponi,n i.s present, at an amount of 5 pg.
23. An i m{%ﬁrggg%%gi’(%g%"‘%gp?q Loftink %@6‘3’%&%“&% t%eﬁ‘%)f’o%”dgli’)aﬁ“rﬁgjuf@%ﬁszz wher ei
said i m’runoldégn@é’eim By eictaine? bafdonihe Manaticiuoncfia iQBRAogenic comp@dtiondor '

i nunogeni ¢ &RARRESH ki [ i ' i m. erein said
dose 20v0l e oren B gRed st K8 By 1o B B RE LTt T *25. “n

i mrunogeni ¢ TBYRPESEPT brelhignungireapansaragingl seiantigrepreintigesnid rierisatienvol une i s

0.5 m. 26. thmed ILIIGORIVE] ORISR rdBorsbabamel shid #AlicdnBr adigsher ei n sai d
c.conposition as clained in claim

dose vol une | . . 7. An i nogeni > i
24 wher ei n gga;?)g%g%%@e(}agﬁﬁ)@ni@prfy ”?egr?@.' CERACHAP IR AHANSESHTERER B in a
vol une sui t abligenfcorenasadion theeechunan dose of an i mmunogeni ¢ conposition

conpr @i ngy. hebwe, . N ' . .. .and between
1 and 30" o r AR B i AR o e el A LR P iR composiont e 1
30t he form 8Rd &" piipEabasdelied inmny abilaimartio 69 iardndividial acraptidtiongnt o cl ai m 28
wher ei n sai dedd popef ysaccharide is a lipid A derivative. 30. An adjuvant
conpositi ccording to ¢laim?29 erein said |jpid A derivative is 3DVPL.
3531. An %}%‘3/8%”8%8%8%‘38@?938%8‘&8&815119‘“@6‘”51%‘9 GHPH%P%{PH% 28 - 30 wherein
sai d i_rmpnoFr@giﬂmbmyroa’tﬁeﬂmen‘tsapxdividtxglfor@opd!amni s B21. 123 32. An adjuvant
COMPORS 1 1 9036 6OMENBD ol RrdtdMo Ohy 6f HE 58 52 erdlh BleSdhiciallon of saic

| i popol ysaccharide and sal d | nol ogically active saponin P aAE%n are
present in {HBURPUIC SPIPPREERP Hsiteqsdptiagn irtreoved FB4dneslltmmune resp@Be  An

adj uvant cospds Mpedvea GeRErbR Gt RspdiéeOf clains 28- 32 wherein said human
dose 55ui§4'iBI e juvant caonposition according to

any of cl &l me® Eé’%@gga@@%?f"% B'BQ?HE‘HQEO g’g Wheisi 9 ERG-eRtmiens60 pl. 35.
An adj uvant respansedivoives thadabctbnng atotosamyacdtife ChaMM®BIp2Bresp@dewher ei n sai d
|| POPR) Y@L 09861 Aenb aloRRR o olliBEBY I 54increln Blka nd@38y igfil-20) uvant
conposition according to a of* cl al ns - ereln sal
response involves the induction of a cross-reactive humoral immune response.
96. Use or method according to any of claims 50 to 55 wherein the target population is
eldetly above 65 years of age.
57. Use or method according to any of claims 50 to 56 for protection against infection or
25 disease caused by a pathogen which is a variant of the pathogen from which the
antigen in the immunocgenic composition is derived.
58. Use or method according to any of claims 50 to 56 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.
30 59.The use according to any of claim 57 or 58 wherein the immunological response
following revaccination is any or two or all of the following: an improved CD4 response
against said antigen or antigenic preparation thereof, an improved humoral response
or an improved B cell memory response.
60. Use or method according to claim 57 or 58 wherein protection is assessed by body
35 temperature of the infected individual or population. '
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| i popol ysaccharide is present at an anount of 10 pg. 37. An adjuvant
conposition according to any of clains 28 - 34 wherein said

| i popol ysaccharide is present at an anount of 5 pg. 38. An adj uvant
conposition according to any of clains 28 - 37 wherein said

15i mmunol ogi cal ly active saponin is present at an anount of 25 pg. 39. An
adj uvant ositign according to any of clains 28 - 37 wherein said

i munol ogi E:arﬁ) FMPYEHiPR 4158 apyBated ?@%’F@é‘éﬁ?y eftolains hirtfhwhesein 18 pg. 40. An

adj uvant. conpeshddedlt BESESEHINGnasaa Ity aafxge@xlvaih@cfﬁ&rneﬁap;%@r ein said

I
| munogente LENBBSIET GhE BLBOPEH AoRBEIRgMCH oLl b o wierenRel ol n said

antigen or ammugegenc cpmepsiticatdooprises ad@ntlgﬁendwmraﬂm&iamtc;m I a zoster virus
(VZV) 2. 6o BRUNRGRE Akl et aime 1 -27
wherein said antl %en%o}r] %&ﬁ?ﬁéﬁ&?%&@?&%%ﬂoﬁ&m& &% Gtglél ofr om St reptococcus
pneunoni ae révaccingign Oﬁ\ﬁdﬁ"’ﬁﬁﬂﬁér@é*ﬁp%y ‘@@ﬁ*ﬁ@f@ﬂw%we@é@ﬁtﬁrﬂgﬂqe@lcany of clains
1-27 V\herelcﬂmqsedsﬁbnaﬁﬁd BRIneADSH vapit kERLHF GnB A RBILA: Q8 abmed T dryed from

Cyt omegal ovi [us ? 44.  An inmunogeni ¢ conposition according to any of
clains 1 -273% "said antigen or antigenic preparation is derived from
Pl asnmodi ufit-flisk ecgadiogriodiaim A8 wheraimihg enigen conpastibation saareptahmgn CD4any  of
claimgyl - 2% uhe epa s derived from
i nfluenza virus é@i{’% &%\h o 8 %m#eg%pam e@%%%rgﬁd},ti?%ﬁé acc{)géleggu o any of clains
1 -27 wher eiVA°@%fien-anti gen or antigenic preparation is derived from hunan
papi | | omags.n¢s atddrdihg to'tlaimé\o3 bIERANRIER ke OGRS ahtiQihiCRIPbAfiNE: an

i nfluenza virus or. antigeni c preparation thereof in conbination with an

adj uvant cofp&S&FTIigH ﬁ/\?‘?ﬁl‘gﬁn%grrprl ses an i nmunol ogi cal |y active saponin

pr esent ed6e.st hecdrdingricafaira 6biwhestmtbe adibvBit isAs defimadno ganofciatmypesid, i on

accor gi ngg} (An(‘fluﬂ'iaﬁ‘dége b WihEho ﬂlc%oﬁmgb#ﬁy Bl dthd R lang ?Pg&r‘r@q%ﬁj@ ipid A
derivative. n 1 nmunogeni conpo 1 on aceordi n o claim i n which
said |ipid Asgsrmediginese is 3D-MPL. 50. The use of (a) an antigen or

anti geni ce@ma@bgwpnsémﬁa@éd ac@mn ) abe%@lﬁ%’@fHﬁ?ﬂﬁhéﬂ&ﬁ'tH&%hééh @ny of
clains 1 to 4 mtherpa %c ure o an|m"runo‘gen|c co osit]on

5i nduci ng, PAVENIEFERTrAIRP 19 AR TN oraghisyE seled] ({ff?'wed&s SAnpisihe Oc‘che

fol |l owi ng: (nfluersea virop ke CMSDY 7Y Sfedpfoco 0ams peedre@ i) PasmgaiumSéicisaun, ant i gen
or angg geni %Iﬁ%BﬁﬁﬁrannRé#ﬁét%Efsgnékuél)wr@sf' AdIRr oved hunoral inmune response

agai nst said antigen or an repar a ~thereof, (iii) an inproved
B-menory &® |q0rr|pe§=mm gge @rgmth@d a@aidwgéwlialgeﬁﬁ \@?ﬁeralntsalgelﬁiugnq@r@pms i on

thereof . 103djectéd ﬁ&hm@hs@éorﬁéﬁﬁd &vag h@lf‘mﬁlﬁmﬁé LipksNg pdledv@ions idfueRfy antigen or
antigenic conp05| defiped in any of clainms Ito 49

t uvan;
to an indi vi'dFaP SB#’ B‘Bﬂlll‘eé‘tz? YIS %n%@aeqiqlgp@gptlorggere%e or method according
t o cl ai m BD Acrorpbsition, asdormmadthed skenidingas claim ewhera radomfaecsE dresohuman

i ndi ngual %Flti BLH%)t ERLBn tt%?e?o?ls f%%'fat%aswoh%egf \?lrug {llgnéo any of claims 50

to 52 mhereln nrstra nogeni ¢ composi tion induces
bot h an i AipbAsPEWCERD. ¥see methm@merdmé@@lﬁm%wderaln shigpnfyeesd vBusrenory cel |

response. 54mt[ % pAEpaPBtibh @fbréts RAFdH AtGedsPinAlYinRionsd FuSBtrafls {0 53 wherein
onse i nvolves the induction of a cross-reactive

said CD4 fJ,j?e?\e nﬂune res
CD4 T hel CEYRTHLR 1528 %"hoclﬁ%o’iﬁ‘fngﬁ%?'ﬁ%”a\%%ﬁ’ﬂ|SﬁG “?flb‘e%ﬁﬂﬂ'ré? Ol ai ms 50
t o 54 wher eantiggaiciréparmiva thergaiisiient s@rn®er hMweaky @éeustdrainknducti on of a
Crosssg eaf‘,ot. hvc%ﬁugﬁénaéccb%qg alrxf oriHIREs9 to 72 wherein at least one strain of said
influenza virus or antigenic preparation thereof is associated with a pandemic
outbreak or has the potential to be associated with a pandemic outbreak.
74. A composition, use or method according to claim 73 wherein at least two strains of
said influenza virus or antigenic preparation thereof is associated with a pandemic
35 outbreak or has the potential to be associated with a pandemic cutbreak.
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56. Use or nmethod according to any of clainms 50 to 55 wherein the target
popul ation is elderly above 65 years of age. 57. Use or nethod according
to any of clainms 50 to 56 for protection against infection or 25di sease
caused by a pathogen which is a variant of the pathogen fromwhich the
antigen in the inmunogenic conposition is derived. 58. Use or nethod

accor di ng Q any of clains 50 to 56 for protection against infections or
di sease c& "@S'%%a%wg@%ﬁh%ﬁcewd@am'ﬁwgt whierelih el IeRsh thigh €isins$fa vari ant
of th?t ?nt |sgeﬁnfqurah@us mnmrépa?ﬂlmQ@rédeﬁrssmgd meQFérlﬁ;lérr@cpcor ding to
any of clai erei.n the i munol ogica espo ollowing
revacci nat i gp][%lzefgé’ A3 tBhP?/\Sntg o Iasﬁcfc'att?f{ew’gb? qkrrproved C4
response E@é{qtvs’uoosmrdumrlr@mvdmfccaﬁm@;emymfplaerna?f@atbﬂémhbdmersemfat an i nproved
hunor a4 res%@tscﬁ}eoéﬂ@é%tWrQyi‘égstEggﬁénd@ﬁn@ﬁ%eﬁﬁs\ﬁﬂg§ﬁam(s) is éareGO Use or

met hod accor di ng laimb5 tectioni1s ed by body
35t enper at uF@eged f“i’f@“ier'hsb‘?ﬁ“é‘a“ﬂgrﬂﬂlWWUHPN&H?&H@@W%&*?% 61. A conposition,

use or {TEI?h(Ad camﬁ@d’ﬂbnn@setdﬁnﬁlft Rod@ccdihing i o?&aﬁ@, M@?@'Whe?é??sdt@wnoﬁlem c
conposi tion, conpri ses an, an

conposi t | onm?‘ nr%aéllmﬁ‘r%rt‘e}%%e” cpg%qaﬂ?vvﬁa%eée Q”t@f"s E?“é(??fg fot%@d’ %ﬁ\e‘?eél n the

i nmmunogeni ctrtﬁbﬂﬁeﬁralnon conpri ses an antl gen with a B cell epitope. 563.

Use ofg a [ I; nt I o [ tion for
revaos, pary opcgfPoniln, A TRRNLAZLLEENFlo 80 of BEMRRASOVEBRIPES | Con or
antigenic c%ﬁ%’??tVlr‘é?rPfaﬁFg%'CfW%ﬁ@ﬁf‘ tWEQfﬁiafitaﬁfé leshibpe 3 P9 HAdPeaN adj uvant as

defined in gmyverdhsGhipi ns 1 to 49. 64. Use according to cl al m 63 wherein

t he anti for_revacci nation ares, .co Oe |topes jth an antigen
or anti ggﬁqﬂlén&%%%sétloﬁ -o‘f?eﬁ’é@athf’gf’*:%?r%‘ﬂ%%%&% & ¥ ‘?’"F’Br?a'd e e according
to clains 681r®ror@4tagminerpeemrathhetr@rﬁaf gatainy batwneangeBitoc?. & pgpiish peastrafor

revacgy najd. 0ge b§ o anf %@?ﬁgi’%cfi\%fg&n ir%ég‘lu%hﬂ\ﬁ syperein the

adj uvant Is as ny o uman dose of an
i mrunogeni c8%&%@@fqpna@ﬂorwetﬁohiomammaawylscﬂmoatéﬁaﬁfstwgzdﬁfpremémﬂwa| n

nmedi ci ne. 68waik®nposition, use or method according to any of claims 1 to 67
In/herein, the antigen or antigeni eparation is derived from organi sns
el ect od ¥ Jie PrisefpdeSnfia iy 5o PhoBRN R hlhees v “hisgniccn,. Vo

St r ept ococcpsppréumbaicatipr Rlasmatbhrusfrbml toep diffurent i2llkRhas stodisum vi vax,

Respi gt ogy Igﬁ%/) CARAS : od accordi ng
to claim GSU%gf%%ﬁr?gésgﬁﬂ Fdﬂﬁ’ftﬁ zfadag‘ﬁ?E en | Sﬁéér%ﬁ@gg@@?%%ﬁt@hg l i st

consj sting B’Ft'gea’cﬁﬂﬁafatlprhff‘le{?@ﬁ@éfﬁ)f??clf@tlo%c%ﬁm%‘@téﬁfsm iefliensa siedifza virus, a

sub- uni t |nfvhiéﬁ%sb’étété’@wmﬁé‘gatﬂﬁmug&ﬂbr@atpéﬁﬁ@&@ﬁc@éhtthih@'b@@fssoc;ated 70. A
conposi tion ccording to claim®69 wherein said influenza

or a
virus or 254H¢ F‘@@We&"ﬁ?@ﬁrgﬁﬁu on thereof is fromat |east two influenza
virus st r% bise o7tbethdd ecmopidg) tbiclatm 821wherein sakt feoderaic sbaidisnglecteddioai m 70

wher ejin sai ggij; {éo‘r@%@ AN r%éﬁbNgq&f“&egh@w\ﬂﬁfpar ation thereof is from at

| east three I nfluenza®virus osition, use or nethod
accor di ng®% bse paraihod aggeeting ta EQ)andJ‘ﬁ"ﬁﬁ?lﬁ@ﬁQand/W oB3ovhezain thgdirtc pr eparation

thereof is f/édémhﬁén |Eﬁ%&& whtRHh .dfznérlzlet%emow.dntb%n@w@la?ﬁnﬂﬁﬁza?stfaﬁ, {RTPOSI tion
according t rein | east one strai n of said

o uenza v R beipnisliy iR f E2peOe Pubieoh SR e P oY SRS R o BUM AT - a

pandem ¢ ouhBueak comptsitontchetapiyendincalktirigpshéemissbgihated wi th a pandem c

out brﬁk-ss. Use or method according o any of claims 57 to 59 and 80 to 84 wherein said
influenza antigen or antigenic preparation thereof is less than 15 ug HA antigen per
dose.

86. Use or method according to any of claims 68 to 85 wherein sald influenza antigen or
antigenic preparation thereof is egg-derived or cell-culture derived.

35  87. Composition, use or method according to claim 68 wherein said MPV antigen is

associated with cancer or with genital warts.
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74. A conposition, use or method according to claim 73 wherein at |east two
strains of said influenza virus or antigenic preparation thereof is
associated with a pandem ¢ 35out break or has the potential to be associ ated
wi th a pandem c outbreak. 75. A conposition, use or nmethod according to
claim74 wherein at |east three strains of said influenza virus or
antigenicgg(ﬁPar hlon thereﬁ is a CIFIe i th a pandem c outbreak or has
the pot enttafltRFSHRT F&8 Stnalfediakot fanaent mg@@gpé@wmpa#@mag
conpositlon!ﬂﬂéePﬁm/mmﬂ1ﬁxmdms¢Wdeugﬁto any of clains 73 to 75 wherein said
at 5l east nz Vi rus
Strai n(s) T LA APROEERE of i3S a3 i B AR b sk on | T
and H2N2. 77an mSér@Wﬁ@@qurc@wﬁinm@%Vmpewn@@ﬁ \att,chPwrdgn@/or Hantioenscl ai ns 68

to 76, swher ehdlafigbsh tbé'ﬁd JERI%R fﬁéh{tHéfdnéw.ﬁQHEggy;Haeesrﬁs\gFgu%t 3%@8%H@5§0f

cont ai ns t wee

conposi ti gﬁ ch; gsxﬁ?n et ﬂrdgga‘&i?)‘?‘cafdﬁ@ ' glaighiP IO g iR et 6e ither ei n
sai d i nf | uerizaform pirgrue fikeaweriicdpanVLPgr epar at i on t her eof contalns | ess than 15
pg HA per | tion” e ccordlng to
claim?77 8?Q%%*Mﬁé@%?%éggﬁ%h&??Fuengggggﬁtgj% a%ﬁ??%é} sme ﬁgé Htion

t hereof contains between 2.5 to 7.5 pg of HA per strain: 1580 Use or

met hod according to any of clains 51 to 53 wherein the influenza virus or
antigenic preparation thereof for revaccination is fromat |east two
different influenza strains. 81. Use or method according to claim80
wherein the influenza virus or antigenic preparation thereof for
revaccination is fromthree different influenza strains. 2082. Use or

met hod according to any of clains 57 to 59 wherein the influenza virus or
antigenic preparation thereof for revaccination contains at |east one

i nfluenza strain which is associated with a pandem c out break or has the
potential to be associated with a pandem c out break. 83. Use or

met hod according to claim82 wherein said pandem c strain is selected from
25the list consisting of: HS5N1, HON2, H7N7, and H2N2. 84. Use or net hod
according to any of claim57 to 59 and 80 to 83 wherein the first
vaccination is made with an influenza conposition containing an influenza
strain that could potentially cause a pandem c out break and the
re-vaccination is made with an influenza conposition containing a
circulating pandem c strain. 3085. Use or nethod according to any of clains
57 to 59 and 80 to 84 wherein said influenza antigen or antigenic
preparation thereof is |less than 15 pg HA antigen per dose. 86. Use or

met hod according to any of clains 68 to 85 wherein said influenza antigen
or antigenic preparation thereof is egg-derived or cell-culture derived.
3587. Conposition, use or nmethod according to claim68 wherein said HPV
antigen is associated with cancer or with genital warts. 88. Conposition,
use or nethod according to claim87 wherein said cancer-associated HPV is
HPV type 16 and/or HPV type 18. 89. Conposition, use or nethod according
to claim88 wherein one or nore additional antigens from cancer-causi ng HPV
types are used with HPV 16 and/or 18 antigens, 5the antigens being sel ected
fromthe follow ng HPV types: HPV 31, 45, 33, 58 and 52. 90. Conposition,
use or nethod according to claim88 or 89 wherein the antigens are in the
formof virus like particles (VLPs). 91. Conposition, use or nethod
according to claim90 wherein the VLPs are L1 VLPs.
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