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gram negative bacteria. LPS inpede 20 destruction of
bascefcalbEASRERBUNDP! enent s and phagocytic cells,
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R595 have a relatively sinple structure. 10(i) they
contain no O-specific region - a characteristic which

is responsible for the shift fromthe wild type snooth
phenotype to the mutant rough' phenotype and results in

a loss of virulence (ii) the core region is very short

- this characteristic increases the strain

susceptibility to a variety of chemicals 15(iii) the
lipid Anoiety is highly acylated with up to 7 fatty

aci ds. 4'-nonophosporyl lipid A (MPL), which may be
obt ai ned by the acid hydrolysis of LPS extracted from

a deep rough nmutant strain of gram negative bacteria,
retains the adjuvant properties of LPS while
denonstrating a toxicity which is reduced by a factor

of nore than 1000 (as neasured by | ethal dose in chick
enbryo eggs) (Johnson et al. 1987 Rev. Infect. 20 D s,
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vi 1Usd,942,094 arsl W@Oﬁ@'fﬂﬁﬁﬂﬁopm@@f@@faﬁlqai o i nf | uenza
vacci ne each season are determ ned by the Wirld Health
Organisation in collaboration with national health
303ut horities and vaccine manufacturers. HA is the
nost inportant antigen in deflglng the serol ogi ca
specificity of the different i nfluenza strains. This
75-80 kD protein contains numerous antigenic
determ nants, several of which are in regions that
under go sequence changes in different strains (strain-
WO 2007/ 068907PCT/ GB2006/ 004634 specific determ nants)
and others in regions which are conmmon to many HA
nol ecul es (comon to determ nants). |nfluenza viruses
cause epidem cs al nost every winter, with infection
rates for type Aor B5 virus as high as 40% over a
si x-week period. Influenza infection results in
various di sease states, froma sub-clinical infection
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Vaccination plays a critical role in controlling
annual influenza epidemcs. Currently 20 avail abl e

i nMORBNPBNGcci nes are either inactivated or FGR@B2006/004634
attenuated i nfluenza vaccine. Inactivated flu vacci nes
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.v aoligenie spédificityaaffhd influepzecanbtypeson of typi cal confirnmed

influenza illness are 23-72%for the 5 elderly, which

are significantly [ ower than the 60-90% efficacy rates

rd| b%ﬁet%lﬁaqeoﬂ"ﬂ%ﬁﬁwfesaaﬂy semetimreapidly. undergo sgme ppnges leading
l\/bcdthe Aateaic vadtionslin hil&Ga, THasO aftigedi® Qﬁangé@ Ralldal @9 and ‘shifts’
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ofs Hesrayrittually iead fcothe empigpnae @ ney mflyerz;ﬁtstr@osjthetserlablettmeewrus to
VieEdie Hollidimlne SRENPAYSRGhe Slell A, BR6E: dhAltd bpldeaics,

ol der adults exhibit lower H titres after influenza

10 i muni sation than do younger adults (Mirasko, 2002,
EXpeirifinenra alirug etrang &l g incorBatated o idfBB)za vaccihlewach season are
VAGSINAS B he Aodd PIRANE BrddfRUAAIRN blabdrafi® with HBSRA Hoaltn

st |[g needed. Fornul ation accine antigen wt
pBYpites A NAeAPE MPRUTACWEISSi bl e appr oach for enhanci ng
i mmune 15 responses to subvirion antigens. A sub-unit
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We.%ﬂalny‘ aliai 1589 kD m@mh%twm@rm éﬂt'geﬁ@ determinants,
abéverdl yf witich dvél ia@giond th@eBergh sddaerté dhihds it difidtertRBtbins (strain-
obtai ned with the non-adjuvanted sub-unit vacci ne (De
20 Donato et al. 1999, Vaccin®g, 17, 3094-3101).

However, in a later publication, the sanme vacci ne has
not denonstrated its inproved profile conpared to a
non- adj uvanted split vaccine (Puig-Barbera et al.
2004, Vaccine 23, 283-289). By way of background,
during inter-pandem c periods, influenza viruses
circulate that are 25 related to those fromthe
precedi ng epidem c. The viruses spread anong people
with varying levels of imunity frominfections
earlier in life. Such circulation, over a period of
usually 2-3 years, pronptes the selection of new
strains that have changed enough to cause an epidemc



The features of an influenza virus strain that give it
the potential to cause a pandenic outbreak are: it
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it is pathogenic for humans. A new haenagglutinin may
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nave to Papi | | omavi ruses
10 ar reyng|statysnaad theaia e Diefiples, V\,hl ch are highly species

speC| fic. So 30 far over 100 i ndivi dual human

Hp%e% peO Vlghég 5&% S agtg i éryé)rg %S%,Q}éﬁy Q.ﬁr?éf‘aﬂi’@%@éduhﬁ‘@ for 80-90%
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SoEEuﬂ'é'Wﬁ A if cAMSPWASSIAGIyeRBneM t h cancers. The
strongest positive association between an HPV and
human cancer is that which exists between HPV-16 and
HPVfaddnatiod pegs \d crticalc evtec inn oordrolli@e onush (nfleenve cgpiqagnigsy Currently

most _.c | Cre! avLRl \Fb@écﬂ&' Iﬁf@lél‘&bﬁua%l infMieh#a vaccine.
2070 3B T HR, IDARCHe Rt

y o dnactiated, 1 YRsfines: 81rGOEIRORS FTcF 5 oBSE TR é%%rbrepara"°“
Comﬁva’%l WEdlyY vh'lEW shﬁ-vtnﬁﬁs&@hemnmnfm diresy partiges ars phgwg@d with
r E:’{fa g‘(%nc{r% re‘l' P Ebegoﬁmlllgbs{hggﬁlﬁ %Gél&%s(so EAlled Bsplit” vaccine) or

pro phyl acti ¢ ancga e given
t herafedutHAc amacbhi\néwbewt ‘@ﬁ‘?"i‘ﬁﬁt et 1iBadiveEGRNoF A 9

Qi BraruBTER iR or ilt@B4sand(4). 293- 306 and Hagenesee
25 éﬁra unf ec?lt(lonys in Medicine 1997 14(7)
555 556, 559-564. 10 Al though mi nor variations do
oc arfluenzal actiRE, gE alb ipgs, des bsuathe Hivalaniaggingse aEhey gegeiplly contain

ear, ln%f eAg Egﬁred ﬁbmtbﬂo ﬁﬁue?\EéjA% drahg a@&é\%ﬁnfkﬂenﬁﬁisﬂaﬂ\ A standard
add"tqon pstreamre

r edA @t 1fyp‘§ta@%gﬁ§@ﬁr& @gst\ﬁﬁﬁ%wo%ata%i? %h@grﬁ\ﬁ% Wnsan{légﬁ component
30l I FRETSACh biraifads reassaied b singlh mdiamw@mmdﬁeswm@wu IMj Wood et al.:
3\83@? ﬂﬁﬁév%dng\%glg | %g%gjﬁl han&ukion BAHR@1RE, the assay of influenza

V‘D94/ 05792. Quch a_vacci
carhaema@glutsg@ qnqge1|adgq§qt§ogéq>{ potengy H‘f}ﬁr&ﬂ’@? on of @aﬁlg%tﬁ% Iw?\ole virus

or eﬁ‘td\éhlﬁdhﬁ v'abdﬁ%sp ail Biok Istand Me{ 180TIS237 2471 |h M. P expsicat & | lpiemational
glf £ Y&ilstlr[ og gig@g%dﬁ! H:ffhgfc% %@ﬁmmﬂ%lécﬂ&d%%@isvéeﬁmques for the

S tOo _provi

35 0 reBgBNE |ha§maggtwmleﬂ@tmph ef Ia@ea@s\@w Heawi ﬁt%é’ﬁ%ﬁgéff
US6245568. Such particles may additionally 20 conprise
L2 proteins. L2 based vaccines ,are described, for
exanpl e, in WO93/00436. O her APV vacci ne approaches
are based. on the early proteins, such as E7 or fusion
proteins such as L2-E7. There is still a need for
i nproved vacci nes, especially in the case of influenza
and in 25particular influenza pandem cs and for the
el derly popul ation, or in the case of HPV vacci nes.
Adj uvant s cont ai ni ng conbi nati ons of
I i popol ysaccharide and Quillaja saponins have been
di scl osed previously, for exanple in EP0671948. This
pat ent denonstrated a strong 30 synergy when a
| i popol ysaccharide (3D-MPL) was conbined with a
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~antigen or antigenic preparation thereof. In

20I'n particular, said inmmnogenic conposition

o,{mr ?)g. ol antigen with a CD4 T cell epltopPeCTl B2g06004634
Al ternatively, said i mTunogenl Cc conposition conp

gen. with a B cell e 0 The invention also
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P 0fqais N
BTl YRR, Koo SESHASR IR, o, e
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prevention of human papillom virus infection and/or

di sease. 35 WD 2007/ 068907PCT/ GB2006/ 004634 The

i Newvadoines adits en fregranted Sminondgleaicitysae mer@oregmllomegai Butimutision of
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an adj uvant conprising an I muno
SEFﬁB?ﬂSﬁS YR ENH Sved from the bark of Q,II I I aj a
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apdyuhit RARY ¥ §§&ﬁ1g%rd ugﬁwt#d’]wﬁl’{]tﬁ E%ﬂ%n?ﬁﬂ%gé Gn ﬁ{e 81t of an oik-in-

I nmunogen| C OSI reve
CW‘GFT@@H‘F'SW% %“m?ﬁ?'é'b't Piabien @né hagl idemarstratet i ability to induce a

I hyﬁeﬁtarﬂﬁbc@ taér thel &t bkaPed Mth UBE nBi-adiuvahiel RIUBSAR GH&ine (De
P { en O I‘ ant L g

prsgrlg)ggér)a flon hgg%% aég’bh gﬁﬂgj Rrane" E‘oﬁ%‘?@”ﬁ'ﬁ’aﬁw the same
| VARa¥Ie heg ln@hﬂworﬁtﬁtﬂd/ ds yapovedroréfile companediter 2 wectadimanied split
t fciRa (i Barkdtialet 8, 2082088123, H3lgen presented in the

form 10 of a |iposone and a || popol ysaccharide defined

in the manufacture of an i munogeni c conposition for
t Bewpy eMmckgramdofiurBy iregtraodandc perjpde, linfiagdaevirusdsedrtiilata that are
afé%é?f to%é&aﬁﬁn tﬂ@?rel:éh‘{r%nédl&'?m@lﬁg Virgbedl &'T‘eatd rﬁgﬁg gedfle with

'asnodi um f a arum ant | anti g
aYﬂrY"@%lﬁI’%s B TEpRinige frosm '“f%?"@cﬂar"ebﬁdfea§U‘§UT"@V|3I“R" over a period of
cosyally SBngad piomotes ahe gbledibh Wi A&l sivainslhaSRperthAnged enough to
];\)Eaﬁ@& 'aﬁ’g g%é:c\égg L&B@&Qggﬁ%@fﬁula@ﬂ‘ tll(;é;? %e%i‘ g?eémed antigenic
I I’rﬁbpopvfé ety i ey haver Hiferenth !!'ﬁmlsumedlfﬁre@ncommumfles regions,

I mmﬁ@gsmoﬁtlr@ﬂﬁﬁﬁﬁhﬁ érfél’yeéroéltﬁoh@ ReP¥SRal %’érsotf]elr overall impact is

P u rum.i ectlo and/ or

e R AR T SR EwBRE AR e i oS purs ey g anyprog vis
\apnears| pgaingd syiigh ¥her bemamtpog@ationr ham nb giemsuniy. Typical influenza
aéﬂldiéﬂlﬂ&' Subd FRAREA iR méﬁﬁéee&fpne@rﬂ&lﬁgn@mug?’ @Qélrato dlsease as

risi nmInNo C active saponin frac
e B BRPeHS R JPSaleals] & Bapeibh P Asry 95 those wih
plul‘@ke&yltgscl'nrmnm tibemsboane nodst dkelyi tp @zpsrienanslicA complications, but young
| hRAR S SRl oddig, Mmanufacture of an
i munogeni ¢ conposition for the prevention of
Varicella Zoster virus infectdon and/or disease. 25 In
anot her aspect there is provided the use of (a) an
antigen or antigenic preparation thereof, and (b) an
adj uvant as herei nabove defined in the manufacture of
an i nmunogeni ¢ conposition for inducing, in a human,
at |least one, or at least two, or all of the
following: (i) an inproved CD4 T-cell inmune response
agai nst said antigen or 30 antigenic preparation
thereof, (ii) an inproved hunoral inmmune response
agai nst said antigen or antigenic preparation thereof,
(H) an inproved B-nenory cell response agai nst said



in the preparation of an inmunogeni c conposition for
vacci nation of human, in particular a human elderly
adyd z00n88d0St the pat hogen from whi ch the anbegepzodamedsss
t he 1 mmunogenic 5 conposition is derived. Specifically
said antigen is an influenza virus, human papilloma
virus, Cytonegal ovirus, Varicella Zoster virus, .
St AepbEdbBblesnenas et dluerR Y SvREa L MNAS IR S ey sUface agligen. the
Or p AN GEH, OF adtklydfiRirént RUSHARY Pdnh eiaiishercalefing fheeason defore.
al so provided a nethod of vacginati-g ri.si ; in of
dellergelng restiiahantigpisEr Vel fTﬁh%i?%eér? iﬁgfr(gg %odg ﬁ%%bgp]qu %rou?m °
5 pasttairsiha weenprivibUslyeimasating irulsimains. HEVS cayiesiel 4 AFIRd herd
Va{n{n%ﬁ)g"-aan@%étfaﬁlfshi\ég o emBls! EMMsOfHRRGHShoR RE baTBANFaMbigenic shift’. 1t is
Pl asnmodl um parasite, or ant '53 ni c Er Ee%arhatn'agri'nﬂh&%%ﬁs from a
anthought gt aheast indee past BaYaRIsY B2 G PHET 15" &h - )
i ngisarottusabeiey, speias atdvizn dra poeie ivflvenzsofirus, IGE grogsed the species
specific e i , ! L& AeRNRPSdnt foQferdoR, they may
Caggnﬁéﬁgngﬁﬁﬁ%FE%W%ﬁgﬁﬁ%$@¥§§9@%4 Tocell 1. Q%%o o in
101 esprenbecrkiyiendtingden maegeR Yo TEHINGdNF eaPRIA T 2 PBRPe
t heg#rOhsia@ Pk paRddhaé)! Vikisdof thesHIND duhtype cpizabd BT viruses that had
i nducing ej.ther a, hunor " WheRMthe vi first
i nﬁ?"d\/@%“'%{-"}%'ﬂotﬁ/ hUTEY p%”é%'%@%%%%ﬁﬁ%onﬁar gedw;ug :;: Iril
t hizblatedt Fhenk2l HAi and NhNA wnderwent aptigenisirel beiwgen 189/ and 1968 unt
antQflfs SRIEAPHIR8) (HcRRGH] FRakhtorsalty tebdimdgeres of the HIN2
i mrune responsr inyojv e tjop. : H3 HA
15¢r dj&‘gef}Z@ﬁé‘PM?g w9 ""f“%e{hﬁgﬁz ﬁ\rél‘sﬁ%‘ﬁg%% Epgréf?%'P@%ﬁ‘tQ the
sai(daKalirha eta.al 991 nEpideeniol defednt8. $§%FP¥es t he i nducti on
of a cross-reactive hunoral inmune response. In a
further enbodi ment, there is provided a . r ;
s The festiemk/an iR sy rin Bat g e Po"ﬁ”e%é%g? r?§¥‘°’eua§_s_‘"‘”‘_jem'°
i NfyafkdaRrédit clingfasenenisehdgipticin pempare e HhRihepMAggIgnin in the
variant. of the p - | ¢ht bBeacBinp&Hil b 4 lhange in
20, wﬁﬂﬁ%ﬁ%n?@u%ﬁﬁbgﬁgﬁggﬁ“?ﬁqﬁk&ﬁ@ed. In?anq%her W in the human
e ntrediaminidase tshblyes; iits speaaPla sl beineTanseitey gwEeniely _
herghnaRavsadet barshehriorPuekes Ainew hagaagaitininmiaydeiopnyhich has
or di sease cause a_pa | HSE St @b, probably a
anci B be Hghy RMIARRICH EetgeiarE e o
i Mmunbgeni decaderyGsEt RO M. 10 amay de; § haedaaglifiRdpgt has not been
2 g e b e, . v e e ot
oo 4 i i th i
pr dp &g Inpthen ssedhe ?‘ﬁf“f'g(emn%?(%afsa%tlaggeblgﬁ ajg%' o, or even e oS
| NTREPOIGRIMI s GoPEUbly encoupiered dhesanggeneand inimaTunplpgiealy naive to it
previously vaccinated with an i munogeni ¢ conposition
conprising an antigen, in particular.an inf -
HP\Papillomaviiugesnare spied PAatMeH ‘f'fwé‘?se&‘g"f’ﬁiaﬁe Eﬁgﬁggﬁ%@?%&cmc’_ So
a3 aRefioLIMaIRtUA Sulen gapllaestus (HY) geBotynes have been described.
spegl.fic enbodi nent.. 1. it ANHPSAhNIAD) dhtBucosal surfaces
r evé%\fsi Wﬁtqeﬂ?{alha e%"d%’?‘?ﬁ%ﬁ gﬁ ic‘?o‘%? ain gn ﬁ'ﬁ?ﬁgj )u¥rantc_o: 1P several
anoele HPYHeaid 11¢) anrbesyplivesause Penign waawag\@! {52 thar persist for

- conpOshd bOfRafsOrSutl barig Mdbire iz Gotdistrassirgrfortht ingividuals concerned
whi ch shar'es c

n_.0 l-cell ' s wth an
antPﬁ@ﬁd@Pﬁﬁﬁ?ﬁ%gﬁ?%e@%hﬂ%ﬁ?F?H%aﬁégﬁﬁfor a previous
syacci nation. Specifically, the 5 immunogenic
conposition for revaccination contains an influenza
virus or antigenic preparation thereof which shares
common CD4 T-cell epitopes wi t ¥ the influenza virus or
virus antigenic preparation thereof used for the first
vacci nation. In one aspect, the revaccination is made
i n subjects who have been vaccinated the 10 previous
season agai nst influenza. Typically revaccination is
made at |least 6 nonths after the first vaccination,
preferably 8 to 14 nonths after, nore preferably at
around 10 to 12 nonths after. In another aspect the
revacci nation is made in subjects who have been
vacci nated with a conposition conprising an influenza
virus or antigenic preparation thereof wherein at
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The invention also relates to a nmethod of vacci nati on

cowﬂmﬁmggupel ivery of an influenza virus or 1@%%&%&, 1634
n g,

preparation thereof and an adjuvant as her ei

25‘50% @ﬂ%@?@él;@éé%%& gtiad wt%f(ia %cer% 'ﬁ1 r'n%uwﬁlhy%?ﬁsggﬂ@g|between

vaccl nati on

0 ranﬁbnbmrﬁthuaﬁn senoar la@ahwglnh emskb%mﬁrt HP\66 et dPY-$8 and cervical

C @afinofria GeAital dahsdr @ the ﬁwo@trbohﬁfoh H%'ﬂéf%nbm Wchcountnes with

C I'ISI V|ru or antig

orER b B B BT nitF BRchaeeh Lis i i sesie
hé‘P éPﬁYﬁIM@F’mh@fcpﬂm HRVYS6iihfectians tahe levenbsjahllmmit HPY-h@ containing
| RYeddd, Qﬁn@ (&udindes Fé’r J%Vl@@%nftﬁ’é' prﬁgﬁé%&%lnﬁbérﬂ'ﬁcﬁ%rmerapeutlc

preV|o g an Lnfluenza 1 nmmin 9
Pl s o G Samivees % 1) 265-006 and
arﬁaggrmsee: Mpﬁ apfectons Driviadineciob7 fi4(0)855t556 Sag-66HNne
influenza virus strains in conbination with an
a%hﬁvant as herein defined, said nmethod conprising
PHIBTNr YIS da eccHls P 9enemenisgeinied A ——
C @ames, Ei togEgadindi tid |attegehas 11 AmBL20 Mn chtﬁﬂog&iﬂ Upstream regulatory region

A B S K s oo

Y#icEeso relates to a method for the preparation
of an i mmunogeni ¢ conposition conprising conbining a

SRR oA ARk W GEToshS I Ebaal P AR RO Bzt ane
opYOUMATP3: Shich A vaminkREN cgniBish e Ld spiigansasandormdhes atcagesner or
ofa ViDe e ;%&ﬁ;rét VNSt biORe @Fe%an%ﬁo?%f'\ﬁ_@g aFéJ Lihgio g)nr?n B&rt, and

G P VLB St B SRR sRppeR: &5 DPYiBR RS psaRelty, for
edara;ge asrdedcrited ie WeSHB03H arenUSE245688. PBueh paritie® may additionally
1QEI‘nSllils.reel.zzpro'teﬁf&j mpb %laséae\ﬁaggfﬂgsea@gﬁéé?ﬁé? \%@I éxgH@Ies H\fi‘/PB?/omss

of i nfluenza | ow ng I muni zat

exPsritenYagring 6PPFBF%‘P§ grisbased padlp aarlvrRiPteBR SushiapiR| &rfusion
TesdteifsSubh 4¢ L2-EL95) before and after heterol ogous

primng (MN A Stockhol nf 24/ 90), after inmmunization
(HIN1L A/ New Cal edoni a/ 20/ 99, H3N2 PJPanama/ 2007/ 99 and
B/TRerarie aine nead oy impravess Yaseingse eepasially suthe chse bEinfeenza and in
( Ipdhiduidy MM RAZ gardleritd AndliofF H’ﬂuél&r?t popbi8fidne lor $ %ycase of HPV

Viral titration in nasal washes after challenge (Day

-4§7°°ff\e§ure 4 - Mce study: Hunoral response agai nst

the three vaccine strains of influenza fol |l owi ng

B e Pbreino 5 St e G e vve oo
dé&sgbﬁﬂdt previoustyu for zxainpla iq FEPRB7 1848le \WhGabaiehd MlealoR €8, a strong
F@j}i%rg‘};'\b/[{é?ﬂh N6l Q&&aﬁﬁéd(?ﬁ' MP@WE&@&R&O%% 2280414 's8ponin

|(Q g?ﬁ ?gsug%bﬁgenT OEE%E ﬂn ?ggcb ﬁcﬁ@éntowo?ﬁ'ge%may be achieved with

P@%‘Pb'f‘?ﬁ% o7 dpersfysaqehyigecans quildia sapanindgs igvundsmulams in an
- afjoedne dorsgositiom eehl whetl G in@unostiiyan® &8 hrdaadt =2 lowr@slins in a
7 hum&5M&eat days 0 and 21 for H antibodies Figure

8: Inci ence of local and general synptons in humans
(Total and grade 3 related) 25reported during the

7-day follow up period follow ng inmunisation with

adj uvanted influenza virus fornul ati ons, conparing

adj uvants having two di fferent concentrations of

i mmunosti nul ants. Figure 9: Hunoral responses to HPV

16 and 18 L1 in mce follow ng i munisation with

adj uvanted HPV fornul ati ons, conparing adjuvants

having two different concentrations of 30

i mrunosti nul ants Figure 10: Cell nedi ated i mrune

response in mce: Intracellular Cytokine Staining -

VLP16 and 18 CD4+ T cells follow ng inmunisation with

adj uvanted HPV formul ati ons, conparing adjuvants

having two di fferent concentrations of

i mmunostimul ants Figure 11: Production of Specific B
Menory cells follow ng inmuni sation with adjuvanted



Figure 13: Guinea pig Anti-gB ELISA titers foll ow ng

i mmuni sation with adjuvanted Gb vacci ne, conparing
adisyaHsssddavi ng two di fferent concentrati onspof/GB2006/004634

i mmunost i nul ants. Figure 14: Quinea Pig Anti CW

ne A‘Pénhéﬂﬁ%tﬂ-lk?ﬁﬁﬂﬂbhow ng i mmuni sation with

adj uvant ed vaccl ne, conparing adjuvants having two

di fferent concentrations of 10i munostinmul ants. Figure

15in fivitcpéitor tr@Bprgédnsmvéritibﬁ,r therkdé bamided) ah tmamnkapabic eomposition

N e%ﬁ'?‘lixpgigi!nuva%\ g%tneox%?\ﬁéﬁ'ﬁﬁ dnrgﬂagé'fl[')ﬁ tiiefeor, M ‘Egmﬁﬂéﬂonqm{ an adjuvant

mruni sation w t

5 adgtqmmw@uccg@rwag &n ﬁ'émWFq'C@!P?g/ apiive ygpewin §aeligy detyerfrom the bark
Megh ab s NEEsBhdrte VdY pRsshitdd dn Claé+ f@nd dED8+ lipesohe and a
15fo||ovv| L& stimulation with a pool of gB peptides

( 7iR9ROIES % econd i mmuni sation) Figure 18: M ce

study. Cell Mediated imunity - CW specific CD4+

gelnl 2 §é?:lo{c1cp"gsﬂ&t ré- t‘hE' &FH&E"P\E Intitn! Rhdr¥\as ddr&f'tﬁ:leﬁrﬁ immuncgenic
osages_0

tides 2 da
10, nAHRCSHDY GYPTSNS af N0 TEie SUPaioeGr Bisp S0 Yo plgh 2P Hgnation
| Mwiina s3poninGliivarp @ciskited BRS:Houe bl aslipbedme wh @gpp@ficgnbodiment of
St {h@all ggétotg %ﬁ%ob%c A foShGMurrR $896%e0 b LibidR abrivafivegBuch as
i il s post second | nmuni sation). Figure
O D%Dd-rretrl c mean antibody titers (GVI) agai nst
c rcurrsporozm te protein CSP followi ng inmunization

15WI % \;32)& bgﬂn ﬁ‘n‘u rt]\érgﬁﬁé mI 5? énllﬁ&omgoﬁﬁé?l’diéarﬁgg the invention

c on@nmseatan antiye f@squngQi ithee ?PO"'G@SW o Wﬁé’ﬁrkaﬂtc%%'@@)ﬁap"“a”a

ti §Riks, c@HIds @S2, BAd alIeRAl duch 8s Bhdlastdrélcia sanatio gponif kBEs)ol from

foI | ow qg ni zation with adjuvanted RTS, S vaccine
1ﬁ11t8é %WBPBEH ng adjuvants with inmunostinul ants at

tvvo different concentrations. Figure 22: Ex vivo

ZOeXﬁH Sélgbtﬁrﬂ' edid ||rl=rm3nd§8|§§6 %mbé‘?ﬁoﬁ aﬁﬁiﬁrlé& a@saﬂigﬁemtﬁ iacCD4 T cell
ad JGHWﬁt @l&rrﬁ?@%}g splm?ilarécgﬁp 8%@8%% g? f:?rg%nse% an taﬁ't %H wzth a B cell

adjepipgt s W th i nmunostinmul ants at two di fferent
concentrations. Figure 23: Ex vivo expression of IL 2
and/ or |1 FN gamma by HBs-specific C04

f olTheavergion Alee FRiateR todie %‘etOF] a'éﬁf'%&j’—%‘(/%’ﬁ Péﬂ“%%%c %’epa’at“’" thereo,
25I NTEAE Q8 @Ajubart @FRRRING Nmmuespkralin gotiel sapcaint fractivr derived from the

Fl 33(235 m‘qﬁn%?ag?an rid Worfll T HrEEHRa ﬁmoﬂfee?c%rﬁ'nat)f YSposome and a

responses in mce oW I
i miperotysadebaridgiin the Auanulpaieedl ap iMpAIgRRIC S@?lﬁﬂsft'gn for the prevention
| Nfok AR ViRR S0k AR disakserioni a, ANVyori ng,

B/ Ji angsu), inmunostimnmulants at two different
concentrations. WD 2007/068907PCT/ GB2006/ 004634 .
30Fi Jineanv@btionGidd refaiesita theduse rofraiemee pprilfesia Vings gntigen or antigens or

f °|fa| rR9 prle BAFH YN Sﬁ&ﬂe@fn'\g% t(%ﬁ'l é’déWdHtaéHn%sﬁé | anad@itinologically active
IB/n ﬁagwgé%c?égI; 8%{5% i I}f\ivhagh?fgnuﬁ!faja?ﬁ%o %8@ %%?resented in the form

corgreatipasdnnand a lipogdhgaccharRis: in Bree alanniaciule Pl imgmunogenic
| n mce
" BB Tt ol ik o I B hd by SR

3~‘=fol | owi ng pri m ng and chal l enge with influenza virus

antigens - immnisation with A/ New

Cal edoni a, ANVyomi ng, B/ Ji angsusei ther plain or

adj uvanted wi th adjuvant conpoSitions conpri sing

i mmunostinul ants at two different concentrations, in

ferrets 10Fi gure 28: Body tenperature nonitoring in

ferrets followng primng and challenge with influenza

antigens. Imunisation with A/ New Cal edoni a, ANVyoni ng,

B/ Ji angsu either plain or adjuvanted w th adjuvant

conmpositions conprising i nmunostinmulants at two

different concentrations, Figure 29: Anti H titers for

the A strains in the trivalent vaccine fornul ation

foll owi ng 15i nmuni sation and chall enge with influenza

antigen preparations. |nmunisation with A/ New
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25 The present inventors have di scovered that an

adiyd\oadttosg@MPosi ti on which conprises a Sapon'fbncsmmmmmau
presented in the formof a Ilposone and a

pol acc nostimul ant is
o RRRYREET 2o Bfes BB st h SORHBORknH e B antigens or
c aantigamjsr wearattmnuﬂnerepeswdrmesdm\@nhnomm'tsmgean immunologically active
prs@B&ﬁrﬂirécﬂ@n déM%Ji ﬁ&m %{e Eéﬂﬁofscﬁﬁﬁjat $d§%nzﬂ@4\h@fﬁa bt%‘éﬁ{teoa A the form

eni c rior art forpulation
%’H%’“?%ﬁﬁﬂ odt 1PPrFﬂH %?ﬁ?“g' W‘ﬁr & B'Pee%?‘ﬂt' ragiren o s 'mm””"ge”'c
I e:wanlpssn]marfoﬂmmmvamtmeof Cllvenegalogmn infactistesrtddor disbapee
further found that an influenza fornulation conprising
an_influenza virus or antigenic preparation thereof
t @@t‘W@F‘t'qﬂi gls9 rglﬁteaa? theAsg o ﬁtﬁeqt%qop@:s gngcggcgﬁ@rﬁnfpen or antigens
proe satideaid prépardtion ftiosrsof,0dndaan adpaann@mpaisidg ap imaoddidgically active

a%@bél’i!l’?ﬂ%ﬁ%ﬂbl}{ d%ﬂvgglfranltﬁe%aqlz ﬁ’ (ﬂ% %tpoXﬁash}llo%na ﬁ%sgh?' CM? l'rhe form

r ﬁedwg@meageﬁ ﬁﬁPOF@HFQFChEﬁFP Gefinedrin diye ngaufacgure of an iImmunogenic
C QIBBRE4ifidnasr teDPERNE6h SfEtepiBtocol leDMBhaM ihdcidA@nd/or disease.
unadj uvanted virus or antigenic preparation thereof.

The formul ati ons adjuvanted with saponin presented in

t hiefieMentianf alse lelatpsdo the useof adiesmodiyaidaisipgrumsandgencor antigens or
' %Hgéhlcaﬁl‘iabaﬂafHH therbef a@@“an_raéiﬁtént E&ﬁﬁ%ﬁféeﬁ %ﬁ@ﬁio@tc@lfy active

creagn facygn delipa SR S5 3 o BRIL R ala o erdpepin he form

t hedit a i lposeneefand ca i lipepdiysatcheist irt Hige cedriufacidd af eh immunogenic
Ssﬂ% bt Mhb rbr&?eﬂf?c@ 819 I?é@ﬁ{o@l?@eféﬁm%ﬂé@tﬂﬁs%dlor malarial

aga| onol ogous an uenza strains (upon

vaiEPRat i on and infection). It is a specific

enbodi ment of the present invention that the

CoﬂB"ﬁ etnkéwglsé Pt!laé&hs f ﬂw@ uI-.é‘ Gr &Q/ab&r I? %ere trn@\é Séﬂ%g%e%rbr%ﬁgens or

acfitigernic PWPW@EWZ ﬁ"efe@f I%’ﬁn Hy aﬂ@(ﬁ@é EPmerisingnan emgrplogicalygactive

byssbB@n EEIBE Heikd fromams sanbbﬁmmd@@tohm mtmaa iprfsbsteniaane form
cor.r el tes of Br otection, ,Fu t her not her

spoecf'f POSUND FHP nR nPOPIRFCT RS dihd %Ir{]‘?n E"C%“or [s&! [Ffjmuncgenic
t hesmpegitiafor the preveritiomofiMaritella Zegedruaipfestiancandior tisessa.
hi gher B cel | nmenory response fol |l ow ng the first

t h t d huno
1 o By R b np s LTS e 1) RB e T oant Bepaigton
u rthadpfumwib)am ajuvputss m.emnnabmaeﬁmjd irvihe tredufacifilewéar a
agmﬂ%b én%m@gﬁ%ﬁié{%uhﬂ%tmg hurﬂé(r? gt Ibé’s@ oﬁ@‘é?aﬁ%}‘é%l or all of

vant a nmmunogeni Cli t
wi the follpwingy () an impsaver @D&Eaﬂe" l“?ﬁ%%éefrpéﬁ,i?cﬁ@e‘sty ﬁ?'dﬁﬁ'i‘siﬁé‘ or
el ad'ﬂiigéryc pepw@uoﬁmof Eﬁa awﬁ;ﬁrs\zeafhuﬁgm indnyl e G&dpbiyseQig@ihst@aid
ye%}t éen CF a%gqeel)mc p(r) ?a\lign t%)alseggr i) RH .M&Hv%% If%grpl!)l% cgmgﬁok?\QQXQainst

SFoNse
cr%arwsm@anngmlcm@ﬁrat@thprﬁ@fr eased Cross- prot ect| on
agai nst vari ant (dri fted) influenza strains;

aga
o Baigper 24 din  th B REL o, ST Emep e () -

35 | noostenvias (¥ayia8irepjocoerus asminwhiae wemglerncgntigemordafijent freparation

EXRBIRbE hnd st RANREEN RERAG Eorﬁéroﬂhl%@d in@MﬁGil 'oPﬁbputahﬁﬁ such as a

i nventors have di scovered that the adj uvant
conposition as defined herein Sdenonstr at es

i mrunogenicity results for both antibody 30
production and post-vacci nation frequency of

i nfl uenza-specific CD4 which are equivalent to, or
soneti mes greater than, those generated with

non- adj uvant ed vaccine. This effect is in particular
of value in the elderly population and can be achieved
wi th an adjuvant as herein defined containing a | ower
dose of immunostinulants. In addition, reactogenicity
synptons showed a trend to be higher in the group who
recei ved the vacci ne adjuvanted 35 with the highest

Jimmunosti mul ants concentration conpared to the group



10 Quil Ais a saponin preparation isolated fromthe
South Anerican tree Quifiaja Saponaria Mlina and was

fi Kaxad 20086890k bed by Dal sgaard et at in 1974 (" BapGBioG/004634
adj uvants", Archiv. fOr die gesante Virusforschung,

VOliah fdaddP ah RREAY MEft bAsh infBRL |1 dspeBitdenEarthlent, i Brovided

a vant activity. Purified fragnents, of il, A have
be ﬁU?%Qf|aa@@%eew¥ﬂﬁ@@*w&ewv@g@ q&a? a%%qéj"aafcﬁsi‘\?rei'ydeﬁ“ed
W it ftereridnstion okarcirimunagsizciompesdionifdr vadiniationfof hERar) irg@ticular a
27, f . i (Aoeni
an -Tc;e.r Is?"-ﬁg%@%ﬁg%ﬁ] ?Prbgllf_ sap (l)é}]]?hé%qedré%w%&om t ,eglc
5 paspgsitien i Herived. Spepcally paid REiophis 2n iPeFa ViRdR Beandagiioma
C y\gzcub ,oagtcﬁm%a?eimssvérﬁaleszostemﬁ:spa%dpsacaafws ﬁréqnmdiam Riesntodium
g Aant i . ' ; ed saponin in
t e""r%s(')f%taen>t<'$é:').'o(¥-al:l %R%Q'zag'&ﬁ% 6r§ eaﬁ?t'p'gﬁ{e?e%l n a suitable
formof the present invention, the saponin adjuvant

W Tirdis RS phdViiled 8 GRida of GivBRStioh icBRprisihgaieflery of ah aNtye br

saponaria nolina.quil r ef er abl [ | oqi.cally
10 5o BRGENS e s bisuiet s B ALY ot ENARRE, Vafcere
| s uZestawivipusQSiraptocobeus pneLegnired Piaermdithearesiiaps snlidepig preparation
t h@eleB4HAtah QRjuGAHR b hdtethtSovt BERABPIQRY ikdMlidibl Hpbbvigion in need
sa&gnl n fraction in substantially pure form
Pr BpEPhp| y the conpositions of the invention contain
@521 in 25 substantially pure form that is to say,
15t h@ 9 5|?]3t1-.1cif'icS efbodifast tt%oféqnqwo nid E5mEesABR! i€ Bbatlee 8 inducing an
95% pure, or_at | east 98% pufe. In a specific . .
entpieved fiD4 Tpeh imsuns ERFPYER J0Anst Said gatigen &h @ntigeaiyi reparation
cofreRdf, bh®n pahRsier ik furthsr GpsHEbiasiusing bitren a éxagehiousne response

S ;S{ é’r{:impgolr{,gg Bgrﬁerﬁ?ﬁ l(:%frtegﬂ’oglse I)rorfotrf )gglgﬁérgd to3f¥Sbflined with the un-

or . l'ess reac 11 C Ccompos| tll ons .
whesievanted 5artighn; ajuantienial opnpesitien. SRexficAlu §aiE HelPb sl &l fmmune
20 X kdbonsk hvailved 8l ifdueticndreodroRibactitd1€Ds apiwipen rdspbras OBpecifically

is in the farmof a |iposo stru L.

e 378 ) iR Eore o AT RGeR: B D Sl ) el rumore!

coimraine respoase. ral |ipid, for exanple

phosphati dyl choline, which is suitably noncrystalline

at roomtenperature, for exanple ol k , .

ph&sp W?rﬁp@qmqn}‘ dherg, ;soqr%\@g?gp asrgﬁtﬁgcg érhléﬁei a&ﬂe&%r&bPW edefmed. for
25( DpR¥&ctia aghilst infegtiorpbrodigsnat icalyskd hplai pathogéim evhich s aiant of the

ma | iR cCAmbBiioRas Bsrivbdlan anoth

E AR A o0 ol e e

copbedimen there ig Piavisied |5 HEHEJ of pse floBerelnaroyg defiled for protection

anysihst ffecEbiy @ ARt chdedalsddbySihatibbry wiick2 68fpriseg an antigen which is

ably. 5-10% .The .rat | t i
P S8kt ngiapast " 8 hlhclob b EERbn 1 o BARHRRALA . there
30i ndd powided i vse of N, antigery i Pegicdpr aeripfierzsr o1 HPV, or antigenic

er gasalafbl GERbLf RNtk MBRUMRENE 60 imhiunegkhideFripogitidnaftr revaccination
enbodi ment, the adjuvant cggposl tion compris

a [ €S, .
Chl dumERy Preyiousy ofageinetoh 4 0y BHhoosie CREPRERon oegmerisng an
t hentgeh, in farticdarampinfendacir é¥Ver ehtigesic giepetatienettierenf, intpembination
Mer, ; wdy@age 341, as a naturally :
ocﬁﬁb%@%ﬁﬁ%‘%ﬁ%&”?dﬁ animal fat. 10 Adjuvant

3%onposi tions of the invention conprising Q821 and a
sterol, cholesterol in particular, show a decreased
react ogeni city when conpared 8 conpositions in which
the sterol is absent, while the adjuvant effect is
mai nt ai ned. Reactogenicity studies nay be assessed
according to the nmethods disclosed in WO 96/ 33739. The
sterol according to 15 the invention is taken to nean
an exogenous sterol, i.e. a sterol which is not
endogenous to the organi smfromwhich the antigenic
preparation is taken but is added to the antigen
preparation or subsequently at the nonent of
formul ation. Typically, the sterol nmay be added during
subsequent formul ation of the antigen preparation with
t he saponi n adjuvant, by using, for exanple, the
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escin have been purified and shown to be biologically

active ;0 Yoshi kawa M et al. (Chem 35 Pharm Bul |

(T8’|9f837 Y88 Aug: 44(8): 1454-1464)). Sapoal bi nPGYGFR06/004634
@PS illa struthium WO 2007/ 068907PCT/ GB2006/ 004634

( a\ng@ﬁlflreﬁmg@d[rggnt thgg@glpogtlonmﬁ ergbe gevacoj@tiorz @y Z@@ijionally

hasntainsm m.&rantdﬁﬁﬁﬁdtﬂb@@péd'ﬁcré?ﬁb%ﬁirﬁéﬁt &R inatdaby emc composntlon for

t of
P rEBUAAER, oS S Gon, Qo ¥adtBh SraPt GPAaTH9 Sibrepnitn an
s &pbafnnor enigenie hedmpopifiernt weerbifyr @3Pdvious avactivatione Spadifically, the
| avRINdyEBId Ndofmpb&ifish R GreRicBiMhtRH SéahiRRE M LRt vikks etfruéntlgemc

AL bel f bet
SR ARl th, SePhcomiten R edermeoeeatipds ispea vius or
TIYEUS an’ergqamq rafnp&trat@neﬁmoé ugadden tokefirstavabaimagion.dose of an
| mrunogeni ¢ conposi tion 10conpri sing i munol ogi cal l'y

active sap n, ‘Jor ef erably 21, at a level of 30pg or

| i@ &ne @gh Cgrx}é?rﬁ? ACEHRARR i, mpdg, HHS% whe hays geen vaccinated the
e phryibusresrspn againstrimilnoge Mypically ipasdtiidtionisinfade a¥ RhstEnmonths after
V‘mé-"ﬁ}st' VicdhtibA Y &akB) Hy mthg%ﬁgr %“eéﬁ*%}é Ny g%@nd % 10 12

the | mTuno ent c conp gsq? Ion CO
| &RPef Sﬁ%ﬁ'&@ﬂﬂ“‘?ﬁ“ﬁ@“ they Feva re*SUé@dﬁe'érSUDJ@cts w0 haye been

s wadctriatey Wiet weRmpadition2&nigising dPehirRAR: 3|aJsa&dar§i§erﬁQ Riparation

DU Z P8 ool MG SR KR ol s
|ﬁﬁﬁ§ﬁf¢?¢1m9@smﬁﬁﬁswthuaonand@mpputb@9k 0S21 at a level of
around 10 pg per, for exanple between 5 and 15 pg,

het we for exa e between
2ty ?5"“%@388?“ BEPaeReonimends BEyest R o% o3g rgarea vius
pEr aoirgemlopgepararitoa thewedf Hem e rfiosh difluemda, sttalreinhtbiermmrandfastare of an

Oﬁmr"nﬂrﬁ‘) bﬂ@éﬁﬂg&ﬂloﬁ &oﬁ'g?éiﬁ' IgbirRR fSrOHFBfe'cﬁcﬁﬁsag%&fngﬁ é'éa infections
evel f ar oun B or exanpl e between” 1 an
rcalﬁgflﬁéﬁﬁar?"&ﬁ@“e@ %@tra&. suitably between 3 and 7 pg

or 4 and 6 pg, or 5 pg. 25 A suitable anmbunt of Q821

'1?' hé %erﬁﬁlsﬁ%li elgtg% fo %gl%thf% of %?:iﬁﬁitgﬁ Cﬁ%pl’l% agegxf%* %?:,ol,'::% influenza
2 Yirusyas antiggnic preparation theyeofzd ap gdl(wm@s 'Ef@?'" Hefire® dose of
the i munogeni ¢ conposition. 30 By the term "hunan

dﬂ'rc'grh bﬂrtrag ﬁgﬁ%gmhe%egg)?og‘d\é\@ a tcr:v%tléod og V%Cé;ﬂﬂgo&nc%ngmigh%o@tlio%@mmised
mhumarh ipgddusiion d perstation ssupinaen hibhs sk s2d0ltss o elddrly, aomprising
f Hﬂhfﬁ%fenﬁ@‘@ﬁdhﬂﬁ@ﬁﬂa mﬁ‘nljﬁHﬁﬁb Q&ﬁ&sh& thﬁﬂ%‘ngt Qﬁmﬂ&anéa virus or

e AR TReT et SimHiptionfiitean adhiyad a8 iren definaghg

1.5 n. The |nvent| on is characterised in that each

hya éi’l@ﬁﬁr Qr%'c; &, tﬁ? rgf nlp‘?@@es faorhetﬂé@\?gf’lrgvagénaﬁng humans

betmeen QE& . _ 3 N
28T PBRE %?Wf? D08y gaZ: TRENeHPEIS: PYREHPR Heaymprising an

r)rnﬂuerdesnmn a;d;amﬂgemt: pRpaBaSI therosf (R ﬁiﬂéa]:é"[ %%Zi?ﬂ@&ao‘hrus strains
ﬁ;ﬁng}‘ 9"%@@% 2\ t&%g{% Jrn gé?ﬂ%cg %F'g %e?hvacfl R éSln%adénlnlsterrng
Heégan §rm|lmfamogem@ p@m@sﬂw epprising aadinlueara virss drrantigenic

I bephatidraheredfOeiiber SRVEhEES UMddfuvanttd. qui d form of an
antigeni c conposition, the adjuvant conposition wll

be in a human 5 dose suitable volune which is

approxi mately half of the intlénded final volunme of the
human dose, for exanple a 360 pl volune for an

i nt ended human dose of 0.7mL, or a 250 pl volune for

an i ntended human dose of 0.5 m. The adj uvant
conposition is diluted when conbined with the antigen
conposition to provide the final human dose of

vacci ne. The final volunme of such dose will of course

vary dependent on the intial volunme of the 10 adjuvant
conposition and the volune of antigen conposition

added to the adjuvant conposition. In an alternative
enbodi nent, liquid adjuvant is used to reconstitute a

| yophi li sed antigen conposition. In this enbodi nent,



30 from25 to 75 pg (wv) per conposition dose.
Usual Iy a conposition dose will be ranging from about
O Qvgyoﬂhg;sﬁpout 1 m. Atypical vaccine dose pCcBEGE2086/004634
m, 0.7 mM, 0.8 mM, 0.9 M or 1 M. In a
pr ?I&% ﬂv%ﬂno%”’aeg' Rk 12 af }n@ﬁ\bd Cigh Q?@.mpf'e%hfa%h fo &0 wﬁrﬁunogenlc
'S

cont ai ned F Oﬁuc ne hco lé" 5 #h an
25°?5@°°6@P“ ePraprising Gampl 'H%ad*a%%""? BHtR e JPET 81 lipseme W
enipagkina® Atus or antibemapreparaton titared, 2o optfondy. w7th Bg-rL.71. 4
pg of Q521 is contained 35per m of vaccine
conposi tion. Specificall a 0.5 nm vacci ne dase
5 v oPHeE 28RAFISaR a%nfagesOPfy the mrepept nvesdien s d desdped fugigpr in the
20RNARPEATIRETESHARN Bf BO AEBAred brbotiinentohe@BR1 i S
suitably able to enhance an i nmune response to an
antigen in a human. In particular a suitable 0521
anmount is that which inproves the i mmunol ogi cal
poDERCRUATIN OF GWREMH osi ti on conpared to the
un gigireviadisarcraaieospresentatiorost MRirgeepaedion.o 5 t he

10¢ OEE&%'% RmBA }é\ﬁ@dﬁgg 9%%53 D00 bheHs %@e%ﬁbﬁ%mg |mmun|zat|on

acce roma reacto
5 Dot e R SRR FRTReRS eI BY PUCH 5P LT T 1095)
adgirbieofial afl] HetsrsMbgoukipifing S(HANH | AVBlpckhpleraedB, aftke,immunization

Suly 1%Bﬁgpwﬁqlﬁg%@6)§&99 ﬁ%%ﬂ?h{ﬁéﬁarﬂé/%)d?ﬁgdaré B/Shangdong/7/67) and
s GGy MV oSSR | P 0 A (30

15 VPE; ure%Q Pdplet étﬁdyswraﬂ iR i 108 washas alBlLchiljenge (Day 42)

G aXO utM'Taln%Sqa’ok'm O'%l reggﬂnﬁ)ﬁﬁgaln&%%_tk-}%ﬁrv%&%er ﬁ% s df influenza
exa'mmneg iGuREationt of\osice 4withG Gxperimental gqml@gggns Hemagglutlnation

4 o+ iz G N DA/RER 1025 donia/20/99,
CD%%&PQEiF?wa gﬁﬁgm?ﬁ%w‘ﬁ g (Tr(11) phenotypeom&l
SDHWEAEJ&WW/%;Q%@E%E“!?E%%'?@%Q %o the nethods

20di sRLRSE d MiteGRudy: 2241 Dddiatéd iBHene cedpoysei tFiy- -gpegific CD4+ T cell
m )r(etssléét%e En gﬁﬁg%_"ﬁrh&gzagapophosphor yl i p| d Awth 3,

alns. Preferably in Iﬁr_g d Day 21
codﬁmﬁ-r Wiss Stypy: 2 for C04rRaoked strai) lideuhie)sidgy 0 and Day
particle 3D-MPL has a

ticl
Sgrr'ftg:‘icfﬁ—g %W?E%atba%%o Trﬁ%q f?ﬁﬂaﬁﬁ 'bollgsst erile-filtered
t hrF%ld c%eg%'fyﬁﬂl 4l gen%c‘sgm%%ﬁﬂf IﬁIrrha@nB %T o?éi @nd grade 3 related)

t
25j nmqrfteq),quprg fiﬁe?-pg)btfollpwayp tpﬁ 03 eg$ yég\g@ﬁé}oﬁ d\g}% aéjuvanted

Whiirgiberiza viths mﬁﬁflﬁroahldﬁmﬁﬂlﬂyl%idjuvmﬂm himmgjlweditmerlt consentrations of
ampunt s had previ ously been thought usef uI

sw"?'gﬁrfoﬁ%rgﬁ ‘I evel of 30 or less, for exa . i
be Figarere: 1Humerazesrgnseselp HitYmihandoge- o Migsefo] 'agawisetfon with
Co%@jﬂﬁén&édq{PV formuldi@nd, R¥iAPdring AduRREs0ing (v différeiaisorcentrations of
humen dose of an i mMmunogeni ¢ conposition 30 conpri sing

30| | JHPYISLRY¥H Sy i de, preferably 3D-MPL, at a |evel of
30 Fuce 10: eSsl| mbdmteexampmeerebmrﬁe@hmmead@trage'b\{fr Qupkipp Staining -

en%ﬁ'ié@lﬁﬁ 18 B2+ RUDERE (AAORA @ﬁm&rﬁ@’ubmﬁl Qﬁjﬁﬂinf‘ed HPV fom\ulatlons
onposi fi on conpri ses : i n@hS anqs

pg compgring AN '1%'!’%@'\%‘! Hgen G%*Ue'b[f of {’%rB't‘ ad it

21 - 35 29 pg or between 22 and 28 pg or betmeen 23

and 27 pg or between 24 and 26 pg. or 25 Pg.
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In anot her enbodi nent, the hunman dose of the

kg, COMPOSi tion conprises 3DVPL at a
aroun Gﬁ%& pg. for exanple between 5 and 15 %8}/&2(}&“’”4634

S iﬁ@%'ﬁ’ PI%BIII%Sn oIﬁs emga é/[e%% %e(ﬂ%fo‘ﬁ%vg%u%%ﬁ%amwladjuvanted

ng*P\brfomII@wn% pemparingr edivvanisnivedngreie, diffeeenhucmmnerdatians  of
of[mhmﬁognmmaﬁ@genl c composition conprises 3DVPL at a

| evel arou for tween 1 and 9
or e Bt B4t sBHherst o ORGPk St RSB Rntpeanggin mice
O reomhpaying a@IUp@tS kaving tpaydifferent Aosagntraticheofdmoumdstiofilads)- MPL

i SFtédPé I@X@Tﬁ’l'eﬁ p%%ntpg;%éusz titePs foﬂowﬁg m@murgs]r_ﬂtl&bgﬁh Eég\ranted Gb

Zt/accinoe cg@oangg,,adj%nts@gvm%@ro dﬁﬁrwwe%r@poqqmmmgt@q@ts
ofEidune 4pmGigenPy GofplidV t nedtralizing OB RIMGGANY MRMunisdtidR with
V%‘d}ﬂl‘@nt&f dbh%gGHgagonﬂ%gg%la Jugan% mwu%g* Rwoadfﬁénrehp%gnceptratlons of

di nent c conp an i's Vo
sdmf”H'ﬂﬂﬁémf‘B‘i‘tsa human dose whi ch vol ume is higher than

O Fourd 15; fMice AxtigBOEBRSA fiRrs fGIIo?wnng&quath Qfgh t&djmant dB”va%mne
S clLWwe
él@i)@ ﬁ@p&%ﬁr@\ﬁ\h O%th] f'?ssr#ﬁ: O\Hrggilﬁ@r |"§8th“ VHI%taﬂjélyanted gB

ea\’é@F"I?urran dose contai ns 30pg or less, for exanple
bﬂw :1 VRRGHRP Bl MediBtalbmurditye- CNeSHebifd cDYE the 'CDs+ cells

VT i e A e

Tﬁﬁﬂﬁaﬂyl\flw stedanCeltiMediated inrounity siGNN\Ospawifit ICDde 2B followdng re-
hlé,mm ﬂﬁ&ﬁtrﬁtwotcﬁﬂﬂi nt B85 fWIﬁoB? i by @t g
Hﬂw d orm to bercorrblér#ggo ? %B?@ %?i:ln 0 09{ Shoond
wsAtieNconposi ti on, the adjuvant conposition wi I I
bﬁgure 0 Hlﬂnamudpseeﬂslued[abdi enrmality FECNVN Bsaifit £D8+ cells following re-
a 0| i Ol f
naHROUE o itcred qobdlts oB 5 TREPGr g8 BEPREE (21 a8 pobd Becons
IW@H@WOWuman dose of O 7ml, or a 250 pl vol une for

alfigurd 201 dREmbricBizan afiboay irsSGMT) addiest EifwepBiozoite protein CSP

CRBARR Bl ! S aRgt I £ SRR, M od g, s
i ﬁﬁ‘ﬂ'ﬁﬂ)@‘@?ﬂneﬁwlﬁj@sﬁt t\ﬂocdifferqﬂﬁ eorficemtegitionsol une of such dose
WIFI Lre0d1: GdmSRic WREN aﬂﬁa@,nﬂaef(em) édaﬁ»\sI Hplafdds B/QIrIéa@ar%en

uvant co ol une of  anti
BV BR RS R Sehted BT STarar rincomnag,
alaﬂjevam&twnthemmnmmmams gtﬁm@dﬁetbnachnwﬂmtlcnsonpo& tionis
U§RErel 52- Eﬁﬁ%‘&p’l‘ésgﬁﬁ o@IL|2yé?IB}EJI‘ II'-'I\IS&%W @:ﬁﬂ?%emf G L CD4 and CD8 T

(o40) osiLt1.0n. hi s enbodi nent
s s aloliaving | "UWE"'@“OP h‘é'tha@[’ udivientes) npoeFt | I“HFI”"IOQE“'C composmon
apmrnnarhgaﬁjehyts&ﬂﬂhahmmﬁostuhﬂaiﬁts adlivo differefeconteritafiordunan

%ﬁre Z-EhEx {/ﬂ/cg é)qesg% :ﬂy I‘E%anl%l 1) %&*rﬁf%&nﬁng%%ﬁc EEM ang Chb8T

Tﬁ%ISf TOH%W'"Sh Gﬁ@H"'éﬁf@@ ‘&Iﬁh ap a@@uvgeIevI/eIéTﬁ 8. mamgqmcs cmnpos'tlon
| Borfpapiad hdj@\kd!h&rwnﬁffhﬂdmdmlﬁhlaﬁt@ 8t fvY dEerefOsRcdrirafbong. M

ment th e,vacci pe .composi tj on af _the )

g et AN
3epig Mflugnga vaeginee (gl €alsdoniaANVybmingd Blmgsu)p ermidwoStivhulants at
h a6 BonchmFdibgy nore in this enbodi nent an adj uvant
conposition of the invention mnll conprise a | evel of
3D-MPL at 21 or bel ow 30 pg1 for exanple between 1

and 30pg, per 250 pl of adjuvant conposition, or per
500p1 of adjuvant conposition dependent on whether the

adj uvant conposition is intended to be conbined with a
liquid or lIyophilised antigen conposition

respectively. 5 Wen the i nmunogeni ¢ conposition

contains an influenza virus or antigenic preparation
thereof, the adjuvant conposition which conprises a
saponin in the formof a |liposone optionally

additionally contains a lipid A derivative,

particul arly nmonophosphoryl lipid A or nore

_particularly 30-MPL. In this enbodi ment, 3D-MPL can be



are either contained inside or outside the nenbrane.

WD 2007/ 068907PCT/ GB2006/ 004634 I n one enbodi nent the
adjyaossRrposi tion of the invention conpri sesrtBiobs/04634
| i popol ysacchari de and i nmmunol ogi cal ly active saponin.

|| NEj répﬂ‘;s':'a];% i r E@Pgﬁgﬁﬁn%‘;rfgﬂﬁsé MY eficd Q&Iomﬁrﬁellr%rgumsat:on with
ac?qlli}’énéﬁpg’r‘f?'ﬁml @f'uw@sﬁccmﬁn?%{ﬂmr ?REW%W iangsu),

thﬁnmnusnhwamsaﬁhedﬁdﬁmmmnmﬂmmnpm5|t|on consi sts
es ' ek djuvant with ASO1B
B 15]'% 2@" b%cﬁcaﬂe&ul@@ﬁrﬂ%ﬁ%@ﬁﬁ ? FI b gggﬁg juvant wi or
5fo‘P\$HJ1IEat| on. Suitably in one form of t hi s enbodi nent,

t hEig@e] 41V affal RAPWSIH fitkR felRMMgSImiRsseNthabdngy with influenza virus

L and. 0S21 0 iaS
or ey miaoih AR ERd A RSk S etr pian o
t hedjivaviedtwitnacivvaet eeifresiipns @w@w-mawn@sawa\an%ea} g different
I |ggp,§g{@ho,-fsoihw}e@stl on |ipopol ysaccharide and

10I n'|gunol 89 | C !@}l tqnlcpﬁ[ﬂ\ft I tg%f Ia ﬁg]rlgatllg r}%r}'e(?sg‘gc}llg@é%%ﬂmmgtg}ldo&%itenge
SuwitraMﬂyenza antigerfsor immfinisatips Wby eweGriedonia, AWyoming, BlJiangsu
i Qi{?ugpbléﬁﬁ FShRahide w?tﬁa(ﬁ@aw&nﬁeghéng Lo PRI HhAGhdEahbiknts at two

actlve saponin 1s (821 In a specific enbodi nment,

QsPeramt RISy e present in the same fina

CORig@R20At i .@nti Hktiter orthe Alsteatnsdd the IryalentvacairgdoiTgiiation following
15 €O 's%#i%nﬁk:ﬂ%%ﬁ@e \@ﬁﬂﬁfﬁkn?&f anﬁlﬁﬁnsprgﬂmghMHhmm@atﬁH WA

dose oSIt1on conprises a

| ee@qew&a[eggnia yorming, BPiangsieiter %n BrfadMed \f.ufp a(iuuvant

f uBdrsssitiensREpAENRY imnunbstramnEes Bvoafiffdrenttonogdrniians,
Npﬁ%%gbéz f\np FFH%@?&%?.E%?S% é@?h erﬁ‘tv njg%gedllgp&aﬁéﬁg fdMbwing
pr bviuhisgtiomanddhalieage Wigoniissta ar@aewwaﬁmas vimyrigation with

20 25ﬂfmelw @J%gg@ my&mﬁm amlangmlthaf pua'a.som,mmaawmd;mm
s ot ropdoe BENTESA A Piec s grstons.

conpositions of the present invention include 25viral,
parasitic, bact erial or tunmour associated .antigens,
for exaEE An_influenza virus or antigenic
d?TEstCt%?EQN for use according to the present

25i n?/entl on, which may be a split inf Ihuenz? virus or '
split virus antigeni ration thereo ..n
a1 bt eeed) @i ECT RE G G dub e Faheseliby Yciggmeriees =
cosbpmminim prassnkedr int tiig dorof of 30ipesomet andadipopaifsacabatide, where each
anﬁﬁrﬂ@%ﬂ&'ﬁ%{su |€Ere§é?ﬁ‘%{ 'a‘fé%f& Wb@loﬁl 3U ﬁgrﬁerq{un{éHrdoEé 8sh improve

it vaccine JE za Vi I osSome. ..o
| niBmaNe [EPITSRY Fofn éﬂ#ﬁ@ﬂlﬁ%ﬁ*ﬁafa“%é"*f"ﬁtf ft U8R 2AMG i TS HRY
30be ranctdgutcigtticnuoticad tiengrio en fampiaikpavdieiedhe iMnepisinulants were
i nf | uen us antigenic preparation
t h&F 8ot Za?h]¥!ll ug%etgé%%ﬁ oh ot %ez) t he 35present invention
is suitably an |nact|vated Vi rus preparati on where

V' "FH§ pRaeht Blfore hevetfufthdHibed hat dn tibenzgdmtrlation odrixgising an

ents to solybil.ise th S|

o Tgenaa Ty 57 peigEY FioeHias BlsPo Bk S e ypank beriising 2
35antskiredn pregantstain divd tos of ladivessimes ead S)Q’ﬁlqnalg'l gadijippally vty a lipid A

by dbinaarRElich ek D-1@bL, W28 | cBpdbif bfqﬁﬁ%ﬁn%ﬂklmzl Bicbihitdmune response

i nfecti ous or inactivated, witf sol ubilising

concentrations of organic solvents or detergents and

subsequent renoval of all or the majority of the

sol ubi i sing agent and sone or nost of the viral lipid

material. By split virus antigenic preparation 5

thereof is nmeant a split virus preparation which may

have undergone sonme degree of purification conpared to

the split virus whilst retaining nost of the antigenic

properties of the split virus conponents. For exanpl e,

when produced in eggs, the split virus nay be depl eted

from egg-contam nati ng proteins, or when produced in

cell culture, the split virus may be depleted from
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prove to be an advantage over a split virus vaccine

fo{;voazo %&ﬁ@n c situation as it avoids the un 19 ZG(W’(’““
e

over er a Sp||t Vi rus vacci ne can be success

CaRanET i AuisPh 3 Soiepnhu PR R CRPRERLS R cblaTse wih the un-
pregdiivaitery viruseors itigeniy iprapgratiam thiserhig eThehlermvilatioss adjdvanted with
r %Bg&ﬁn rtesél'ﬁ’éélsiﬂt%h'? forﬁ' chrH)h&Qoﬁ@%Feeadvﬁin@ééQﬁM? uts«lé‘r? to induce anti-

pOSEl @% fferent etergents and
iP5 COUT CPbieamor GHECE f SRR T A SBPPE prosented by
v ddidC nless It hiokscuiel | Thet@dsent appiicanthdscburietiatitas effestive to target the

avaj.hakkeq 'uﬂm@nepgv\lﬂeﬂmn orﬁér tU%c'r%@e r(\%ﬁ%or?s%hééso%ahgt Ilid?ﬁo!ogous

greater degree of" cert alnz%
ape sgféﬂf'uqnﬁaeﬁit@'nséuwyaccw o grddaedionk acci ne
productlon capaC|ty than for split virus since

0P LA SnBBRL B 6 RRhORARE RS pfHSdsBllo o e i e
a Péﬁflet‘ta'BV@t‘@'plmaN hﬁaawe rfe. prcpweambhw@amemmn mproteMm against

i rﬂﬂuu@azauown@ WSvaBéiftion, sl £28ess&d bythk Ia@msé}rdfrh%arasub,ects mesting

N R o b P 0L B ot
erihegq:mp@mmrcfpremaesn thielferesaalt iN&ntianel! slay bhalvie teainduce a higher B cell

a%rﬁdnﬁ)fé onggmlﬁ’@ﬁe @MElacihRRNoR of b hirfsh MR, Qﬁ@a Aigher humoral
are gener al Iess react o enlc ﬁartlcu ar | éln
35 f

n3pde Wﬁ'@é%"ac °fﬂrrﬁ°t“p6f§w Reun-ediiivapisd sPRRR!
ei ther reconbinantly or purified fromdisrupted viral
p"’\*hfa' Qélj@v%ntegqnﬁue%%)t& o%ﬂf%%%?&s s} ttgethé nl%lléh%&% %have several
virus preparation iIs Rt formo VI rosone.
ViHEEE98E are spherical, unilanellar veS|cIes whi ch
ret ai )gAh Weprbugd Gihhﬁlﬁt@em\tftw &ifey @ﬂNa&’Ib@ e redtbre @eaKOMATLAE BdsPénse in
HA an t [ |
Che v trh'g'gédﬁggs%gg&}%%f)%& ‘LauJ wngaggga% EFade) to levels
Sai d i BEendRYRUEY qu,ss(aotrboamndgs%ﬂ‘u@ rﬁsmﬁ%)tu on t her eof
may i)eA@ ORIl MEsh- ;S?Bte&%h' pr&imd: tintréasadl %Fdsy-ﬁﬁ)tecﬁéﬂ against variant
exanpl eﬂlnflu nza virus antigen or antigenic
prepar g‘?ﬂ@?é #"%according to the invention may be
deri Gbeahdyr\mhalsdn ellovom vesincadoandipereddsry ivdieadbed gy ansiniiew desponse,

by gr oph 9 GnkiHnh UsH 4&ré§séél’ St‘.&\% it 98 Sca80 b PR drfdtci & Pérﬂﬁmics for
harvested allantoic flurd ggs can be 10 accuiul at ed
in | arg& ers at short notice. Alternatively, they

may be derived fromany of the new generation nethods

U§,ll %gotﬁgj gsggﬁt &eéhla n(f‘\}élnHH %hé hvBhiOY M@g dcbied rthat the adjuvant
express reconbi uenza virus surtace ant

S&P'F‘a?ﬁ"‘@" Bl CI'EFQ% Q‘?"P'&t denangiraies BHUNUNGoeiRY vesuis f‘anQqﬂu gatibody

f @I"odeéftmh@ poRgadcingd iy fres@bhcey of mhbnaﬁ»s;b@(ﬁ& o4 \mdhl aﬁ'e equivalent

];reom %m%et?neg § e}&@%@%{% r‘oge Pﬁ%ﬁraK%d Wé}%&ﬁ’q’é’ﬁeé vac:cme ¥hIS effect
s 8 indpitieuldf phiye wdhe elﬂeriye@pu!@vowry can he pchieveriith an adjuvant as

C @kteint (Yé?lﬁe@ EHéritthe a fiWer tdBSe B iﬁﬂ:!ﬁbél;t%la‘ﬁfs 'lrl"&hdﬁ%ﬂ Zl%actogen:city
0SES. ui tab

virus for, vaccine

- e PR i Rt A3 i P8 e fetehefiBigsins Sauvantes
c alith trediighestdtheenatieuiaots congehiralidn compaeéd tolthengeyp Wiar received the
R epelob e e *’@‘é‘%‘@ﬁ%ﬁ‘b?ﬁ%g APEEEReeen 20
The influenza virus antigen of® antigenic preparation
t hereof nmay 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, incorporated herein by reference.
Traditionally split flu was produced using a
sol vent/detergent treatnment, such as tri-n-butyl
phosphate, or diethylether in conbination with TweenTm
(known as "Tween-ether" 25 splitting) and this process

is still used in some production facilities. O her
splitting agents now enpl oyed include detergents or
proteolytic enzymes or bile salts, for exanple sodium
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Tween 80: 0.01 to 1% nore preferably about 0.1% (v/v)
Triton X-100: 0.001 to 0.1 (%wyvVv), nore preferably

0. QAP200D0689082% (W v) . I n a specific enbodi neENPCEGR®O6/004634
final concentration for Tween 80 ranges from 0. 025%

15 0.09% w v. In another specific enbodi nent, the

antigen Ls provide S 2. fo concent r.at ed Xture, .

e s B3 e o0 B sfteEiai.d i P Ry S O antgens.

O 025% 0. 2% (W v) and has to be diluted two tinmes upon
figglonidiilant i ON Wi th the adjuvanted (or the buffer

in the control formul ation). 20l n another specific

enbodi ment, the final concentration for Triton X-100

r argasijuland rccmﬁp(ﬁbﬁild;ﬂ’mﬂmé Intémitioh vomprises n ahprmin ajerantfprasented in the

e antigen is provided as a 2 fold

con@gﬁgﬁg gk£1xture which has a Triton X-100

concentration ranging from0.005% 0.034% (w v) and

h%pérﬁbd@ly diitabile@dpdniifot iSsms the PRsBeitiivahtich@ Quil A&hdE derivatives.

P05 BN BB Qo B B8 8L Bl sgpona
| sMeline gad weés fiygt glqtﬁ@r;tmdéyé?ﬁ[s@a@fj et glyin @7@|("S@ponm adjuvants" Archiv,
thhnoﬂﬁr@%bmteofhrlﬁfcﬁcﬁﬁ@'\%l i 4y, @ibﬁng%b&ﬁéﬁ&@ BYrlin, p243-254) to have

LPJ@E&?@%%&S%W Eugf%gﬁrag%FWS PF}@ EIE gg\(]enlgeeagéollalgednbyal-lPLC which retain
oragiuvantexctiity indthoy thestexicitytdssemiated witp@uit AdEP 4r36217&8), for example

pr@?ﬁén”b{ hER ﬁ@,m(ﬁdmﬂﬁasr@Af S QA dHbPRBY wlral shPonin derived from
particu

e influenza vir tion conpris
3dh %aahﬁgeﬂﬂ?f? APRONER Ma'g'ﬁ ‘svfeéh)inﬁ 18 BT VRIPHGeR ETP), T
t hietsTend al predomiadnt ligiieal antibbdy Ehpdrise aineris al préfgaed saidnipn in the
ToTl a1 o1y rés%ﬁﬁ%vent%’?]ec' fically the stabilization of B
|n Puenza HFain s perfornmed by a derivative of al pha
tocopherol, such as al pha tocopherol succinate (also

K nlﬂ\gnsuﬂ%blé/ H‘rﬁ'& {Ille %&%ﬁﬁtﬁh\%ﬂ{uﬁ] tHe s%Pon\{E%uvaMﬁ C{] the immurgzgemc

ara m.are

P Heomeosio nogmwﬂva% ofwapmv/ngWbérﬂ%%%ﬁﬁdﬂ%&omca"v
WWHidtiveeteantiore oid@ail Atsuah Bs QSH 7t dreQSPpravjtatila®®-2 nfln oenegrabodiment

Setﬂéggrgtc@ftﬁﬁse{)@?g %hvEM%n'cﬁﬁtEHgﬂé ﬁnrﬁurfolé@:cﬁll’y a%ﬂ\ﬁé %Bhlﬁ fractton in
" oBrEslY B 19 : ATEEbY e REVBATENs g rieion Pl 521 in

r efubstantiiliy puraformgathat is/iozay, the QBRT isat Isast 90Vatues. &yleyarpple at least
VigHy, pifre,r Bi 1Bash gé%?gm_syr inge. In an alternative

enbodi ment, the influenza virus or antigenic

preparat on there accor

PGB ptodishe QoAb PR I te S BhH AR Pbdion where itis
vi @lepched avith ci sxegbnehmstelol sbelf asr ehotssternh & example Several particular

a%?n‘%' SrliEL HeQ&odeﬂfc%oFrBSs;ﬁM?hnﬁn@Fem bb21 % dl.%ﬁéﬁeﬁalﬂthté?l B&genous
two vials approa

vaelenerd &gl zl%a@sﬁ%ggb?fﬁe@iﬁn@ef%&%ﬁ (375 sgBage form of o
vdlpumwétr&ﬁu?e Mo Bla37380 Exangle nt)r anethisaanbaiiment (the fiposomes

SRl o (Sr[iﬁn %%%ﬁé]t{@ﬂt £y e&ér’nﬁf@lpﬁéﬁphétﬁﬁ@ﬁdlir{@t\ﬁ‘ﬁch&@|shﬁably non-

rron an
\(/%&ﬁt@l@ﬁ elo Froa meeraéwe, dorppranple |eew0£‘yPh??@@af@&s'ﬁ'foa%sdm'eow

35 t %o@ﬂaﬂ%ﬁbhﬂeml’@) Jor. (dﬂﬂ;m\paaiph@mtcammer ) TheAlpotdnees may also

ti %%E:a% n% gc{ eoch wmcﬁ‘? seﬁ*lte s?gbﬂ]ghgf tY\E %so?r%négﬂnétﬂ&ure for

trVat I nac T VITI
antlgens |s renoved fron1the yd al by using the syringe
cont ai ni ng the adjuvant followed by gentle m xi ng of
the 15 syringe. Prior to injection, the used needle
Is replaced by an intranuscul ar needl e and the vol une

is corrected to 530 pl. In this exanple, one dose of
the reconstituted adjuvanted influenza vaccine
candi date corresponds to 530 gl. In one aspect of the

i nvention, where there is a nmultival ent conposition,
then at |east one 20 influenza strain in said

mul ti val ent i nmmunogeni ¢ conposition as herein defined
is associated with a pandem c out break or have the
potential to be associated with a pandem c out break.
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currently circulating strains; it is capable of being
transmtted horizontally in the human popul ati on; and

i t WO207698Feni ¢ for humans. A new haermggl ut PGH/GB2gep04634
be one which has not been evident in the human

p dpeACcEER saMPesed g satataddivifisplrthess erses thessmauinbbfadirged lipid is
N ity NZO%GQM%efel%UIQrB f%.HPhe fatiol dr 18I REpidspholipid HS 1-50%

hﬂwg”ﬁ%gt Ll Bolhat has not been 5 circulating in t

efore, for exanple H5, H9, H7 or H6
which are found in birds. In either case the mgjority,

Olg Rfibld €&a8fo)s® iIhAIBe pAHORALL | &E;rr%fstero‘?r gea{o&h% agﬁ)%!brfe?ol and

popul ati on has not previously encount ere

arfolpgerhnuitorayi RaHEr (pRhediment.  the cadivvant ce@r)@a't@g gqreprises
gehelestérblasadterall Thess slamichre ek kifwnle eRMar) @)rleﬁérﬁ;ﬂé esblesterol is
\é\’:dﬁfglrok&{ Ihtﬂﬁgﬁ%ﬁ @ﬂ%c iﬁ] %@ﬂj é‘?’l ! ua]arlgalttprnﬂyloac nng steé'ol found In
p&ftmatigtarly susceptibl e but nany young and apparently
heal thy people are also at risk. For H2 influenza, the

rt of the n after 8 js .,at, an .
P bl chyPFoBRe bithg BRrRSL e g 6820 Hel s Gbl besterlie
prratiiedareshouf 4 @Qs:reae%d rpaciegenisiywhen qoopsied ieecoapdsiiions én which the
3 'sf&%l% étﬁé(nt Me%cﬂ%nt@ffé&' 23 n%nt@iﬁé&’l FaM38erfit? sBliies may be

crea are t travel nor oda
| PSSR Cabons 1S S e VBB i The Ho aceoring
v itheigemtienie kgren to(ﬁnamean&mt;eﬁauﬂ dterblaisd. aAra whichissob@wiogenous
pQ(PHHIe%FgaEEﬁVﬁ%'m m&* th@ Qllit Qrﬂé ETréfo?ﬁQ{aké(r? gﬁtsis adﬂaﬁ ﬁ) the antigen

ch ange travel es new viru
arpa%maat'9rh%r %P%?&@e'?“ﬁ abth?rﬁl"t"éﬁt ahfordation. T!@!qﬁ@f ﬂ'lewﬁilﬁﬂ' may be
Madtdusdubing yesequenXOrmbition bidke 4Migsepreparatns with tHeaRpbrin

t bﬁ{usarit %y%ﬁﬂ@'%ﬂ e%fllnﬁi{a e gaﬁ:aﬁ ern |Ysaf8r uﬂ%%h%g intR tl'%rs?er& Céu:tably

enza Ion or

P meewwouaa’fﬁ@émaéswriategée the ﬁaposm adwaré ag pe@rw i MO 96/33739.
but not limted to: H5N1 HON2, H7N7, and H2N2 25

ly.th t al
R e b SRR i HB2E N 08 A eie il ucaly fEin e
a opden ot il @0 ®t I hiviw), Alitably hatweer [y Ottd - 1c(wfwjoandtprefﬂrahiay :5 to 1:1
CQ\WV@' @uuﬁéﬂry%?(cé%@@%%ﬂscprééeﬁ?‘tﬂ'éﬁatldo Gre 1 R btafﬂilat least 1:2 (wiw).

jnp03|t|on contains three pandemc stra

exXrfhe edmipdingat. %n@ﬂq oF G324 stekiin ol r{vv{’f%oﬁbw emi d# suftably
ohhﬂhﬁabhventlon are 30 Streptococcal antigens such as
from Goup A Streptococcus, or Goup B Streptococcus,

but nost Preferably from Streptococcus pneunoni ae. At

| &4ber usefe! sepenins e Astived from the @lests Anseulsnldienesrsianem or Gyophilla

arstrhgmm lcthbormsefvmerahb% bsRddestitRdah the atat®denclude Escin,
t C no ot mtl 9ggn(s nost .
fcgrrg%obe%H es!‘,)r{b%rsill I :ho 1%[: 'nc%x315\con3| &i %7&'7&% a mixture of
pﬁemmswpwmg s tha sged ofrthe bﬁl’ﬁﬁ‘sh%ﬂfmlt ties, dial: diesardusi Fipppeastanum.
t hghRfkion BLBSerBEd WW% ;ﬂa?%n@éurﬂﬁétﬁ)h' BB IR Hel-Forsch.
an

t het i r tr rane, del eti o

¢ HeP L0195 0 By R RS PR AT iy s OgamAd, Fractons of
Clepdin bavet rean omified ma ehadal te be divlogelyoattiee (8shikd@a M, et al. (Chem
2 / . .
Pt B Bt Dol RH AR AR DR ] b e sttt
5p128, Spl30 and Sp133, or |nnunologically functiona

equi val ent thereof (for instarfce fusions of domai ns of

t he above proteins, for instance the PhtDE fusion
proteins described in WO01/98334 and WD 03154007). 5
Certain conpositions are described in WO 00/56359 and

WO 02122167 and WO 02/ 22168 (i ncorporated by reference
herein). The antigen may conpri se capsul ar sacchari de
antigens (preferably conjugated to a 10 carrier

protein), wherein the saccharides (nost preferably

pol ysacchari des) are derived fromat |east four

serotypes of pneunobcoccus. In one enbodi nent the four
serotypes include 6B, 14, 19F and 23F. In a further

enbodi nent, at |east 7 serotypes are included in the



WD 2007/ 068907PCT/ GB2006/ 004634 St r ept ococcus
pneunoni ae antigens are preferably selected fromthe

gr ting of: a protein fromthe pol yhest/ic8io02004634

trsgg‘@Qaﬁ%ﬁ (Pht), a protein fromthe Lyt famly, a

chgl i dl n r 0] @ ﬁb di fati
&} \/éerm% '996@ rg'ﬁﬁérpn Bé?% izebﬁzﬁzﬁ%s{%cﬁﬁsbe aﬁnge In refation

Tyt@éSCDNBPrgdmlms‘@f(ﬁXé'ﬁB'é motif of LXXC (where X is any

anrno acid), and 5 proteins having a Type | Signa

ence trf Preferred e I it hi ; ;
cafdgbrrstt vt sty B0 SRTRGTr ) Mgy g savoin
5t r whicktise preferabtm®sall ogancls lgedk ainlewpoARPUNEY thia) d1agpjreviously been
t hﬁrro t LisefdiNKit BN atbBRlws0fl, ér Sthiifle Detwaeh 1 an3dyyg, per human dose
rises proteins PhtA, ht B, PhtD, and PhtE. The 10
Eﬁh?'m@“@ﬂ%ﬂ“‘aﬂ@ﬁ’g@d by a lipidation sequence, two

dorral ns separated by a proline-rich region and several

hi %ﬁé iy gtlénb:tr% orepﬁ’rﬁﬁbéel % hihs vest ioh dﬁefrr%ur@ enic composition

nucl eosi Ing or enzymati c
10 ¢ o FOraRfistigimmpgiodingly a‘%i“"?: E'Pv%'af%ﬁ%{ye#% LF’gt aalﬁ §! gf 30ug or less,
het® ergfEtatteds tadEopgls. It is present in all strains
of pneunpbcocci tested. Honol ogous proteins have al so
been found in other Streptococci_and Neisseria.
Pr &f ene eaborimenss & BIMyrRESTIRFRTRPSIEN EufpPloe whithAS spfifbls for @

anﬂurﬁgﬂ @asel\@{‘cfh tﬁfn%&foa@bﬁﬁhe irhm@gpiic saspdsitibriconprBbt 0S21 at a

d h
an&? g ql]dglfozlir ”B’rfB'E %V%é%hbae\t/v?e%ﬁbo —hfo ]I;]*Pg | Scfvége?'l P pg or
t heetpicemp2 ans28q@ ahetweewed ¢ndé2§ Har B?t‘deyz"rﬁ'é‘@ﬁrﬂﬂ Ry 25 IJQ

ga Fr‘%ﬁﬁbr{@ﬁr%hrrﬁéﬁf 'tﬁé‘hﬁmém%@o& ﬁBaﬂnmbﬁﬁg@nia BRI ecomprises
onol 0 a

[ 0%id cal
re10<§2é @vﬂro&?@ppé'lo w%er o %aglpfri) eegt a]%dtlgﬁg,gs,gb/ably between
i denint dakgaacexamsle bpiweteT abd §3 iig of @tvmoazeoridaﬁe otlegtween 9 and
20Wt@ ;“ggé to the Pht proteins, PhtA is disclosed in
g7 . and is also referred to Sp36. As noted

above, it is a protein fromthe polyhistidine triad
f and byfudid cAdBdinBs:, thepunah dbke of thenoimuhogshicl SOXEosiits comprises
Pht s, discl 9s S Regd 8

(%56 NS r?%t%n& B gépop&aﬁlﬁl%cﬁ%mééﬁg and éfﬂgt g'll{]eﬁr?e‘rég r%% Hg
th@rgoﬂayihrbswmﬁénd'fllga@r“f%n%ﬁl%g ‘arrﬁj’gnas the type II
osLXXC signal notif. PhtB is disclosed in WO 00/ 37105,

and |$ also r 6 e #
Pty pport of s -Ladhi Ty bl 3ok o BT 60, B, 147, 10,14
di 98| t& da, 1amwzoozﬂ 27080 24981 2. 20, %ﬁr 9, éﬂnusaiv@ri PREhYmagFose of
th ad fam |y and has the type |
D<§Ep§%éﬁg?£mgb ?é%#preferred i mrunol ogi cal |y
functional equivalent is the protein 5p42 disclosed in
30V\D E98hd 893 ChuninRiosd i¢ meatatdes¢ whioh &xin re/oldmp SPIRbIS) fof Buman use.
Aok is 0.5ml In
S S o, VISP 405 e SrEsRanS fiddot 05 i
| vwcfpe@z@gmbamemtsa e 9054 it 91ES tapg-5m Fﬁ e Pg &7
ChQJan@rr bingifiitghep eMb&dimert,C pymek sroéeosetcétwaenvrom and 1.5 ml. The
4
f arﬁ“‘lthS ignis r?E\%?%ﬁg’r%lrhsed %%p Ze? %ﬁgﬁ%%g@q’%i%%o gotre fOtr ﬁxample
35c elHetwepn i1sind Phig, RﬁQWﬁrm naI domai n conprises choline
bi ndi ng domai n(s), however the Lyt fam |y does not
have all the features found in the chol i ne bi ndi ng
protein famly (Cbhp) famly no otfed bel ow and thus for
the present invention, the Lyt famly is considered
distinct fromthe Cop famly. In contrast 5 with the
Cop famly, the Cterm nal domain contains the
catal ytic domain of the Lyt protein famly. The famly
conprises LytA, B and C. Wth regards to the Lyt
famly, LytAis disclosed in Ronda et al., Eur J
Bi ochem 164:621-624 (1987). LytB is disclosed in WO
98118930, and is also referred to as Sp46. LytCis
al so disclosed in WD 98/18930, and is also referred to
as Sp91. A preferred nmenber of that famly is LytC 10




application No. EP 0834568). The present invention

al so enconpasses i mmunol ogi cal ly functi onal

eqMQMPE6E87 or truncates of such proteins (asP(dEFFEgI4634
above). Concerning the Choline Binding Protein famly,
nETHEeingerdibn tuvdier pemidesy anedigvant i qgmpeditiop GofpRsing (380 &S less, for

nSié ARG ?\fe@h 1Bh&B gpéf G!@f!t TS¢SIENY st a‘hlgdjLﬁ/érﬂ@orhNosmon will be in
I nNe-

i nj nt

RO MR SRR IR %v%qreﬁ g e, 3hes & adhyb i5m g bp gombines
p houﬂ”rﬂwmuwlfmhtdf ian @ntigehie coreosiibn,died ddjuvaint] comppsitionivdll kedh @ human

Jbl"f)ef%llﬂ'ﬁ%%lc tied ﬁrbﬁﬂ%ﬁlyq{éﬁ'cﬁ tﬁé:'irﬁended final volume of the
St r uct ura

ave sever al g gi} é r‘rmgg Y 2L 950
t hianeaRtdope fqr@?ﬁmrg)e aZpe Hb\{?&ﬁ‘etfﬁ"ea"é&t 4EgR dogsrof P, or
prmt\@mﬁr@ fé;aan menastheeaLésse e Olsemt The adjuvajt campositioryis diluted

t \iy ennc%r bd wt%ﬁ) h{é%%tl&éﬂ%h@ 3% Enloolﬁe %méf hifmaftdo of vaccine.

pea ans
anmmﬁnamumeaofmuem dese wil @hocr@g. VaRY ¢ @F"%‘?Ho%g@d‘f‘@éi’?}%e of the
10 Chgdjinat Qin%btﬂ& éﬁtﬂltwlv&l@le offRfifyer pootfpositidri bqied to the adjuvant
Lre eato%honAS t grggﬂ rhatfvgls r OIX{CZ?'S g |a¥l]u9ﬂ'ﬁ {]%llséd R)f retcgr?stltute a
" Owophilined Bitigeh eagnpsidiorei In tmlgﬁmpgﬂlm@g@e hyrgansdgsg spigale volume of

fr fﬂ@gﬁﬂ@ar?ﬁ%;ﬂbsﬁlgﬁ‘%' Pd?cﬂna@ly @ fonBe Bhad @blﬁ@e BBF tedruffan dose.
as identified

o, e ecagioes SRepgRUTL < el B o) SBpRp AT HIRRY gpisen
15 ancbrﬂdfnsﬂh'pGl'hH finatl heohodest ¢an VAO 0Wem4AB3 anpd Fanl. sin a par’ﬂcular

;@ﬁ%&t tgl@ehw {)5%39 94 m AR e érﬁbdéln%t £P|§ QScding chfaposition of the

Chol |ne 23% Pr ot elln 1 and
sel“é%ﬂt'@'ﬁ Wﬂ‘r‘"@mpf'-??ea g'ﬁ”@'l}ﬁ %%?ﬁs‘? < PRgW '@ofﬁ& SXPHBYR, eéﬁ?‘l\ an
anmuasp& 0 8rifl ham&ib poses futthambrer ih e emveaiinginh aw adjinvaseebnigosition of
an e u}vFr& il éoq'n:f)ﬂge% %v%? b%b‘p at &’lﬁ@ ow'3§ p@efol' Q:%%pféb&‘(ﬁeen 1 and

ers 50% or
20 of 3QugereTi?P ki adiiyant f:@nnoeg% U % 5@@5‘ of ?5’4 P%‘P&WPQS‘%@ﬁPe"“e""
pr Qr‘i Q’lﬁh@fﬁe" Bk aajbﬁinﬁ %bllnb&sltibh oik i inendddnthi bg dombined . witkba diquid or
runcates |lack (i) the

HP?WQG%%/%'QF%?WP@&“%’%% ‘feﬁé a portion of the

N-term nal half of the protein as well, yet retain at
! e@?t%cﬁﬁé‘l WiHER8hbhe@ v ak Rludiiza Bﬂt)gen “@fﬁn@!ﬂﬁﬁﬁmsﬂ dan be used,

e truncate has 2 i ons
25 Ex&‘rﬁ?‘%fépl%fat &0 Aot oo aRe B eSS '°fNﬁ‘&S>?RErFé@rab‘y in an
R1%iR3unt NR18 2 BO qugdiwi) pB2 Foraiositibh Wese: #t euliablp ap®unt of Q821 is for
n’%{"ﬁ’ggg & X)Ds?ﬁffije?g?a,é?%ﬁweﬁz 19“{1@%0%0#1?% 18, 20, 21, 22,

ot ef is ' |'acki n m [ar. chali ne
r e@$e’¥r %5?86 A58 @8r?t0el %gt%’tﬂs‘@lm:”ﬁh?q’l Iébc g f%ﬁ’ldé 45, 46,
| W?rﬁsl 49). or@bmgt(ﬁvﬂmﬁé\twﬂpyiﬁtidrfduseam:arecpmferably oQ&ﬁmommmmg ranges
3Dt h om%é ??c’ iﬂﬂ (vr\}}%y cérﬂ (%)s'ﬁloﬁ%igge 'UQUJIIP% c%m&t?d F?Zoggmfbgl ranging

era his ' co i ses
x REomRbMRDER2F0 @bommmymﬁ! \@B‘Ejn%‘?ﬁfetaﬁ%o é“t SEHGT i 0.8 m.

Sobtg' @Nol Chftl 1M a preforred |eﬂfb5&1ﬁ1@nﬁ Aeinahencerraberndi 500 B 0f QS21 is
onal ns r
pr gzprg@l%%{ ;/)erCEBLp/of \%cggﬁ g%rp%o&%%[ r‘%ﬁgg grlg égtrglo\fr%?ln%/%éae In other

of pfefamad eRtbodimeSp.safirah dorRep@tion/pi 3. Hdpef by ok@$21 is contained
35I t p%ﬁg%? RAbcink!BinBbaRhY spdekitatlySa b.‘ﬁtn@vééﬁlr%%&ﬁ/@ﬂrhsdodt@ns 25 g

g PspA or PsaA truncate | acking the choline
b| RE W‘Ef&\?'&wei‘ﬁseand 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
conbi ne different pneunpococcal proteins of the
invention. Preferably the conbination of proteins of
the invention are selected from2 or nore (3 or 4)

di fferent categories such as proteins having a Type |
Si gnal sequence notif of LXXC (where X is any am no
acid, e.g., the polyhistidine triad famly (Pht)), 5
chol i ne binding proteins (Cbp), proteins having a Type
| Signal sequence notif (e.g., Spl0l), proteins having
a LPXTG notif (where X is any amno acid, e.g., 5pl28,
Sp130), toxins (e.g., Ply), etc. Preferred exanples



therefore, that the saccharides utilised in the

invention are linked to such a protein carrier.

Ex %Jﬁ;,n&%?puch carriers which are current!lypeoaBR0édni634
use or the production of 35 saccharide i mMmunogens

i nclude the D phtheria and Tetanus toxoids (DT, DT

CRML97 WD 2007/ 068907PCT/ GB2006/ 004634 and TT .

r eIhe dosevef| 99371 Ixsyiteblyeable epahangaARdeyRRe FeSPRISE) amppégen in a
f 1 Qidh, WBBBHrtd littble TT21 tRUMUE itHfat eich iraproves the immunological

derivative of Tuberculin L GA DK [

£ opoRla (Fiud rotsaas ebBtdle e ufReRAEHE bbb, of bompared to
5c o tfposintpositien {djuvantad with @aythersQPrioaraqunt, whilstdreing acceptable from a

Fbﬁﬁﬂﬁﬁéﬁﬁéphm@[uenzae (EP 594610-B), or fragnments 5

t hereof. Fragments sui'table for use include fragnments

enconpassi ng T-hel per epitopes. In particular a

pr GDeMPL Bdjivagnent wil | preferably contain the

N-terminal 1/3 of the protein. A protein D carrier is

useful as a carrier in conpositions where Ithgle harid
10pn@bireeBeeskpn SbEh eSS FELARR ZAVA, s & Porplygacnaride,

Or sGBhE P AEHHTRE aldaative af diarA, desdicilaryamonrpbbspibiyd fipidréyor more

be advan 0 ' : r yn D. 10 A

fuP ?ﬂ%u?aré’?”e & 'Yjéé%d %gﬁé?#ggoﬁg Ir“ﬁ% gtg n gﬁugﬁ% coccal

saccharide is the pneunococcal protein itself (as

defpogsl i3 B6WN AndeR tHeaRiieanPL RNEEEIeaaKRe BR@ficisteéAobnd iaesferred

i nyention"). The cchapi j d

15¢ a:{'?’?‘fﬂhc"gr %‘F"eﬁ'aﬁu'ﬂﬁmaﬁ/ o%%kéh&ﬁﬁ% g“? %’12 gﬁ% [ ed,é) géa{éﬁt Nos.
Li KHis6,@27;4,887.6PH4AE6,034 37124, 910%n @DHPLArissrilygrorpgtes CD4+ T cell
U. Qospbide€ Mith BniFfo’ BRI} p 64, 3DLMPL CE AR pRiALcgicddeoting to the

. Héh

or G Scne B?%%ﬁﬁf‘l% ; éﬁ%ﬁ%nﬁ[ P Y hlifire of 3-deacyiated

C omjudngﬂ;[oeﬁhdns lifdd B with 1304,13:@:6 agyated graéﬂseﬁ’rg@rgbiy.(jn theomgositions of
200 %?eé)resaeﬁfjinm%n Qh&f hiR! 36-APOKlusBd. Sl pRAEIE I3BUNIAL haé a particle

preferred conp of t

_ ositions he invention conprise one .
or siarsscie 6] ti ek HRBetAEBL ERIIOE Fo LA JURL SUficPgREatons are
or JaRiBediRGVBgoe®al proteins of the invention In
addi ti on, pneunococcal saccharides and proteins can be
stably stored as bul k 20 conponents adsorbed onto o
al Wirkey aspegthad diwh preeerit invantiongaiitee feet et e linpredvgegeharide, which is

2528 %p?é%éraﬂ& 3bliPl NMUEHel RBd o MRvey ARRLINE tePNRASprolieuslyMReEn thought
conprise a human c

) yt Qrregal ovi rus ant ) ge
o Ui RROIBRAS P B Bt Ex i M | S5 squd g haman
Vi Idasesf thesimthunsgeicroampositbause of congenital defects in
newborns and al so causes 25 serious nedical conditions
i n i munoconproni sed patients. Cinical disease causes ..
a Viaei ivsption tagrefgteo RPVidpR |2 AUMEN 19058 O A JRMuUpagnic composition
30PN QAR lipbson@aebhhindee preferatty 3TBMBLUa :dlewi of 30l colags, for example
eng%@+negth hge'HCNV antigen is a chineric fusion '
pr &8 8P4 A% munogeni ¢ 30 derivative t hereof
conprising a portion of an HCW gl ycoprotein fused to

a QRhé @Mbediman, MR/ herhi¢ apdetsfahd) immiitgéii@dbbmposition comprises 3D-

gl ycoprotein |s typjcal B, .a t he Y. ' _

7 it Pre) et o et PrbeliaL™ 0 By G bt 21
35T h eofugsir betwesn 23/@idc28l Hgyor hetvper A3 and 2niiaes bawegn 8111 apghed Mg, or 25

N-term nal part of a portion of the HCOW gB protein

and an amino acid at the C tergnus of a portion of

the HSV gD protein. Both the gB protein and the

HSV gD 35 protein conponents of the fusion protein may -

| ack a nmenbrane anchor domain. The portion of the

HCW gB protein may conpri se a non-cl eavabl e form of

HCW ¢gB. Suitably this is achieved by changi ng one or

nore amno acids at a cleavage site of the protein,

for exanple by exchangi ng Arg458 and Arg459 for Gu

and Thr, respectively. The portion of the HSV protein

may conprise the signal sequence of gD2 (am no acids 1

5 to 25) and optionally am no acids 26 to 52 of gD2

and/ or the sequence from gD2 which is PEDSALLEDPED or
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15 gB685*". These specific fusion proteins are

deg JbPfdsob? More detail in WO 95/31555. AnOtltLeﬁGBzo 04634
i munogen smtabl e for use as an HCOW vaccine i's %6&’

FENK mat ri, x in as described in WO 94/00150
( &1?90 id eﬂiﬁ? ‘@Tegt2g‘leﬁ'”5‘aia HP%%?“%WHUB?Q‘?QHCOB“P%'W@ comprises 3D-
priéRicsita leveldrround 10 pgrforexgeple bettwan®and 150ms scitably detveams and
ant4i,ge t '
ot e Sl e Ph 3% B b A3 ojoD Bl 0 anc 11 b,
r &QBsi bl e for genltal warts (HPV 6 or HPV 11 and
otli‘nelflﬂ'u'ulsr amistidiptient, tiee HdiMén\tioseisieite imdRpoMSiddompbsiion comprises 3D-
t 5

et 2o PRt 16 B o el 1 cNGIoT b o B 3% & g o

t Heitahhehetveen 3eorgowior i+ Gé@ﬁﬁﬁwse Li particles or

C IPSMEEE Smod df SDLMPQIs F SlfrpRSary QAPrd, 3| NG, 6E 808, 1BD1E 12, 13,

20 18 BEHE55%h 5198 K00 Vb )58 g 65 s

fu%ﬂ‘@mﬂ@r!mgemncml@sﬁlma as disclosed in WD 96/ 26277,

30 and prot e| nD( 1/3)-E7 disclosed in GB 9717953.5
PCT/EP9/ 5. A preferred HPV cerv ction
o pamgapodiBt e vl B e e Gais 0 Bbriadb e Tagment

Cdkﬁammogw dofnpositidrBis dmé vglems suifebie ferxahwhay ddsé whichlvBlume is

dhgﬁﬁaﬁr@%qﬂfeﬁf exé}ﬁprlé'b 890. 7'@8?‘@ 'og?rﬁg i S?&ﬁ%ﬁ%ﬂbodlmen’r the

ether as a virus parti
pr e fost Brietespreabared-5i - aTM'PV%F'pr%@Wéte“SBd in that each .
S thubhat dose. cobliaibh 38y ordeass Sfor axaimpie betwéen paihdl Bogas 3B/MPL.
capsoners are per se known. See for exanple
W94/ 00152, W94120137, WD94/05792, and W93/ 02184.
Addiet nysRten Bighery praYigrseph dimgant semperition ceampesiah 0k ondess, for
f ltS(hrﬂﬂe pét%@i nSncsstmg SFBDEVPL. Ea/p@éiay%@ele&@é@maﬁt @'ﬁ"lpf)ﬁfon will be

e

I
ieroyger Geiining her e eaRan R spigTre! g combines
9e¥ith BA@Ey form of mamsigenie Adsorbisitien thet adiuvaiRgomgosition wjdredn a human

c Qﬁ?é 'sﬁl%bfeh\%lﬁ%r ik r@ESﬂr&&nﬁ@[y Nalf B the |nﬁér'1§écp 'ﬂné{M vbidn@ of the
r ot ei

P PR, B exirie AP 1 Gngisg fumg dose of B o a 250
C qiirsolome ifores iotendedl lumaa7doas oh 0152mi( V@e%@ﬁﬁ?cb)nposmon is diluted
Aly&h% b\f'\%h ywﬁm %BHEMIQ%Q &hpézgﬁ o%afcl }Srog{dFt tﬁé oF efﬁu:ﬂ@fj dose of

, resen e

"PP‘HF%QQH'C BDmE@f’“E'? fT0e fieah VOIQER Hf $cp é’ﬁfﬁﬁ“s’!"toif BRHFRNATY dependenf .

Op:tnl the utidl Wollmat o ittie aij&vbewcoafpohﬁﬁnmrﬂeh@ndurﬁa opaftigen BEmposition
V 8 .1n =

et g B BBy I F?ata& Al Bpbodihi iRy g

f wgmapﬁitpndﬁ l@ieﬁ lo rppenstiftedydrhiliend aptiganmenpesiticentn this embodiment,

I rir«/@mrhamogayunaaa wbilips ot thé/ adiQVERT éo‘ﬁﬁao@%d i§ apsﬁmtuh&ey equal to the

other e fer from HPV 31 or
QIBEE HEF PupRE Soif TRl antGbmedgtcnss adgeg to te via
Srontsmmgm ly&idjlis&Dantigén egrapodBon. 2TheTlinas hurhan dusases vary batween

ofo 4 By 9% ﬁ{ﬁemta rjamesla.t ér%bdm?éht e 'mﬁahﬁ 80@1& b8SR Sin ftrﬁé’éﬂnbodzment
one or nobre o addition to

artdf WC'PMO“I%"S'“PPV?%P ”\)’EP*&&Y‘” E%{%Eﬁé'r‘%"ebgfe% |V'Pf- r‘Ft Ph*ée“’w 50
i ngeridri @ampiy beteagT i1Sando B8O et k5naf humenl désendirthetmor®nin this
anySEHRAGE £ f whﬁi

c;égj'sorrer con‘p |Végtg&§?%%oqcoé lrtlrlsia 'g\{ S ﬁlg%&ﬁ% |8ve[ Df SD-MPL at
fragment of L1, then suitabl el nmunogenic fragnents of

HPV Li include truncations, deletions, substitution,

or insertion mutants of L1. Such inmunogenic fragnents
are suitably capable of raising an imune response,

sai d i mmune response bei ng capabl e of recogni sing an

Li protein such as a virus like particle, fromthe HPV
type fromwhich the Li protein was derived. 30Suitable

I mmunogeni ¢ L1 fragments include truncated L1

proteins. In one aspect the truncation renoves a

nucl ear | ocalisation signal. In another aspect the
truncation is a Ctermnal truncation. In a further

aspect the C term nal truncation renoves fewer than 50



WO 2007/ 068907PCT/ GB2006/ 004634 Sui t abl e truncat ed HPV
16 and 18 L1 sequences are given in WO 06/114312. The
HP\Yvd Goomemeence may al so be that di scl osed i NPCT/GB2006/004634
W9405792 or US6649167, for exanple, suitably

t I BIKvesh pSbriciihge fbéwéélﬁﬁ afd 80, ‘pérLE'BG %t &chdfdvard composition, or

posi t equj.valent ta.t uss
Do et B =B CHpinwo Bty Soelisht B8 WiRaY By ompeption '
18ingmderbiode cpwbidédswithoslsgidion vaws@gamen oampoRitiprangsipstively.
suitably truncated. Suitable truncates are truncated

at a p03|t| ui valent to that described abo

wheR e iy el oRPERIpPTEBR o BT T NP Feigrsc pgparation
18‘_&@@@{; éhecadjuvantecompbsitidonghvich campribes @ sapoaindn theeyfotne of a liposome
fﬁgétghé@ afdﬁﬁflcr_n%ﬁfcdn%ﬂs@l#pw K %@ﬂfatn}en}‘frﬂ&d[é?l? mo%gp%gﬁ{o%l lipid A or

rom anot
L CTRRIF UG EFon 4" Bisr STESPBIREL A MR ERGBLSHh G Sgpple, at an
HP¥mdint afndltoHBY pd Svapper bﬁnpt&mdn dizasgefetiplyrin BNAmaunt of 10 to 50 pg

10 DL@S@fﬁr éo%}gﬁcﬁrhdo%kg@éﬁﬁgégpgm'&%WLH%P%%W%@@F1 2.3, 4,
Sufi@ll & % Abridal?. dﬁeﬁ‘”@f15 1oi7, é‘gaWp?% 21gy 28124, 38, 26387, 28, 29,
39320,4%, 3533, 33235, 36, 37788, 35910 %4@% 445468461113/ 48| £ ob%0 pg (Wiv)

ggg% Ggﬁ@ o%nO%t 88 er\iérﬁ:pgei lﬂy,t gelﬁﬁllo amo ranrgie%%ama%iaio 75 ug (wiv)
asparswepesibniose.dépuelyce cempagitine r-wse wth @e ranginodtas abost 0.5 ml to

151 ”HBH&PQ%P'AQyﬁléa?%EéﬂE d9§e 5r@@ 5 VES i, OIF rﬁHN 8 Ata. @ﬁ\;%r' Yml. in one
be in the form of r ot

of emh%d'fm"t n? E?Béﬁﬁn%ﬁd‘i'ﬂmﬂffé Hg P @QrM@'u Er?ﬂ”gal"\’?g ﬁg"? ﬁg\f“ccme
L leqnpmbitiom ors25 uigt pisl 9.5i ml tvaecirieo daseofin cancthes empedigent, a final
vi E&f‘%ellntf'alﬁ&"l %?@5'7‘: gﬁ §VEE) - ud Br 3D-@8e l@%@ﬁ’cﬁheﬁp\'ﬁr VP8t vaccine

e used I n resent ‘1 nventi on HPV VLP s and,§
net:qimm%rSpﬁﬂ@awf SR T BFPEBP SOOI CEANS FEkENFT T of 3D-
20t hmrapbr do¥e.Ps typically are constructed fromthe L1
and optionally L2 structural proteins of the virus,
see for exanple W9420137, US5985610, W9611272,
USEB005e21 30-MRUGS 36tEhly @bl o enfance arsiyumine ApspossH o 2p|agtigen in a

HPNunvae? Erﬁ%h‘hob@r Hs@tblerspimeL Qﬂhﬁﬁﬂ! E?stthatW&:ﬁﬁmmﬁve&hh@hmunoiogical

E/[g&g%ﬁr?fgﬁ? q%gl%‘tgyfgptrﬁlﬁ;a?égnto ebl #‘ﬁ;og {lon %r conlrp%red to

25 coﬂpasnmpsmnoddjuvmeq! mite mnotber Mﬁty amomtawhlsh beiagriteeateblgrirom a
of re'ég rofbPs and HPV 18 L1 VLPs, or a conbination
of “FPPT L UBE  om HPV 16, 18, 31 and 45. or |arger
conbi nations, and includes HPV 16 and 18 or HPV 16,

188u1&%le%ﬂ1gé%l iond oM!hg ?hven‘?:f g{;?é @BsHER! 'h%B:‘n@é‘ gire mn’ua[ly prepared

nhercl D Yrablans Ve e fn 00, iRy as sman

Wi MPh (a5 taspiegi WO &
30 onparticlesoft leeland 400 nwreerticlentdr garicles thamatspuseertibigUsi &fﬁjﬂe filtration
HP¥ rduyR €S0.83 9ml'|r$1@rﬂbr‘éhé hThiPWiPLGs aedisre nbB catitdihaenigin theeresicle

ﬁlg%?'e% %ﬁi enlog/ 2 thgfj 5%0'%&33"3 fis Bv%rg%é! pllgL '_fyorﬁ%l RcSwithin the

escCr
anv¢sg>@rmﬁra9fanm(ké@@ha-°c%@ b i &lsp forman asReghsf e inyentips. fTBP @ptigen
of cdnl b¥LEShiziedC MBaO BE Svesitlb UsiedbrahtP\br acdnitalyeds ofitside UBe vesicle

5! nmteggraﬁg ”Qﬁﬁ*dblf;) &%SI it bgh?q{ Q@Qdé@ﬁﬁhﬁ ﬁBb.@S.duJb%Ee%' dhtigens

or ‘capsoners from
HPWethe"fsnta'B‘id ingjde Ofﬁts'dﬁéhedﬂ%r" 9M€.37 The L1 VLPs may
be L1-only VLPs or in conbinabbon with another antigen
such as L2 in L1 + L2 VLPs. The L1 protein may
suitably be truncated as descri bed herein. VLP
formati on can be assessed by standard techni ques such
as, for exanple, electron 5m croscopy and dynam c
| aser light scattering. The VLP may conprise ful
l ength L1 protein. In one aspect the L1 protein used
to formthe VLP is a truncated L1 protein, as
descri bed above. VLPs nay be made in any suitable cel
substrate such as yeast cells or insect cells e.g. in
a bacul ovirus expression system and techniques for
preparation of VLPs are well known 10 in the art, such
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In one aspect HPV VLPS are nmade as descri bed W9913056
or US6245568 20 Conpositions of the present ip %m on
maV ONEPSe anti gens or antigenic preparati g /CB2006/004634
derived from parasites that cause Mal aria such as

Pl asnodi um f al ci parum or Pl asnodi um vi vax. For

exlarmhee emmaﬁiela{ eh@nddilgams colapdsitesl & aia lﬂhvaﬁﬁmd icbmamses both

f 6“8?% éjcrr? deg@hélﬁ%%@? g{t@ﬁégoﬁgpr g t:a%l Do c ?{ndaod%nt of the
menilwgia @oaolvsamhaddq)rso%I%MHL@@ﬁﬁhe immiologleatysavtiveasdppnin is

al @sihe irCat f@ﬁlﬁﬂr rb%’lbo@ﬁehﬂ anth@f 1n\Fe|ﬂﬁonC ItheC HQE\FHP:E @érﬁbésﬁlon consists
f our

ar u Vi a

el 8 & inels iR AT soBE PRIt  iosomal
arfoinydation.o Stiteblysu Dnﬁtatnem (Shisamttiodigrent thehasilvainttdomp&sition consists
Vi dsidntialylcs sHIPL sHalkDl Whifh dptiofHlily &P i EFe'F'e@ab cholesterol.
I nternati onal Patent Application No. PCI/EP92/ 025971,
publ i shed under Nunber WO 93/10152 claimng priority
frlom tilkihpa embbdiag| of ctae iioenBd, M 84j2vERO @omposiibe comprises in a

BB Crok B pdSedcin B AP @Gl RGP LAKE! daporin in

CO- expres
arﬂoﬁﬁ’éﬁt'an With ersvern mons fudiee é@maﬂqﬁ'm@anfﬁ &F pHigYapis nBylighiydn one
Rorndof tﬁ%ﬁbc&ﬂhér@ eHeSipioy/stehbidelies8D-MPLIGAEG the immunologically active

I maﬁ&ﬂﬁ? Pat ent Application No. PCT/ G389/ 00895,
puso PShe der WD 90/ 01496. A preferred enbodi ment of
the pr esent invention is a Malaria vacci ne wherein the

anh ixG@Rdife dMRRMAL 0321 GANMBHIMEE Sard pfé@ammmb is@e #Ral @bncentration

B e
nmmnastdag,eeofwamamagamv ewupasiiomcanPised adinpdaveef RBRY of 3D-MPL and
FiJFg Bﬁf§21 3§| %@Mﬁé&mwmmg% Q\Qﬁ‘ﬂ@&éerﬁg&nmposmon

estrln

2,
L SRUpsspaHbal e 00 (Vb g3 dng Torppegppsembodiment
Pf|§ povidet sdl 8djdhant &hﬁﬁ&ﬁomﬁmﬁxrﬂ@dunmﬁl%@ ukandi comprising a level of
o [
S s iR S SRROT b el APERRFERL. o
pr otein or a fr agrrent t her eof such as the CS portion
ofArﬂa&s tiat iy be COSMithahé @d}u\mht donPBStE oNMAE Prebent irfverition include

B! btes bR e, st Bl Al BeREERfR “RAT o

LSA3. Possible antigens from P vivax include

Ci Arf \HABEHRE QA4 Tof aRfigthR ;sre.&a(%‘z.oﬁ r@br8biNior %e@l a@stfrﬂlblg to the present
ant i en bi ndi n er eof

el o, SR g B 5y PR BENE s Heseliu PROBTS pr ot hereor,
t hatanrrﬂ;;errtﬂveu smtlodimernthibe i infnammgeaparaticonpals icontain sanother type of
< uﬁ%oﬂ\'}a?ecbs l?ﬁ”luén% %‘lééﬁn LACLUHBctivateh SHRC Qﬁﬁzaér ﬂfr* fdOARSand NA

rom t r ept ococcus, or
St (et vecEngy or é‘ﬂt'"%‘@’r"@ WPEPraglp éb‘%“&/ Tibpy %’godfm%the influenza
Hiwhud may Bel g iveasttehdbtaribfigan oepdrategenent s t her eof or
gag or fragments thereof such as p24, tat, nef, gpl20
or gpl6e0 or fragments of any of 15 these), human
heh pirlis influanga wisus a5 splt vites gIioBMIC Brepralan hegol fArsysesteceding to the

| fﬁif@ééhﬁheerﬁaﬁ ligy s@fa@[&%inﬁnédﬁﬁélecﬂﬁlrdscﬁgﬁarétroﬂrwﬂéfé/ilnrw particles are
d ecpﬁrkllpé?c%/ W@ﬂ?%%rg%\é%%ugth%(r?%@enp l'{ |).I£I illge tE ﬁpdd %nve?ope. Split virus or

l'ive-attenuated V|ruses) Epst%ln Barr virus (such as
gp350 or derivatives thereof), Varicella Zoster Virus
(such as gpl, Il and 1E63), or froma hepatitis virus
such as hepatitis B virus (for exanple Hepatitis B
Surface antigen or a 20 derivative thereof), hepatitis
A virus, hepatitis Cvirus and hepatitis E virus, or
fromother viral pathogens, such as paranyxoviruses:
Respiratory Syncytial virus (such as F, N and G
proteins or derivatives thereof), parainfluenza virus,
neasl es virus, munps virus, human papill oma viruses
(for exanple HPV6, 11, 16, 18, ), flaviviruses (e.qg.
Yel | ow Fever Virus, Dengue Virus, Tick-borne



25 MOWP, heparin-binding proteins), C psittaci;
Lept ospira app. |nclud|ng L. interrogans; Treponena

ap ' di ng T. pallidum (for exanple the paren2006/004634
‘%oz@ﬂﬁ%#%ne proteins), T. dent/cola, T.

hy%@x%@.ﬁtaﬁlé&% prgﬁgargtﬁﬂasfh%peo 5}3"&1 y%éﬁa‘?&ﬂ I%Pﬁ% tation of whole

Pl a par unj asma
appfluenza ¢irrl pﬁgar ercéélﬁcﬁ’ﬁ ma@p\@f;edewmllgnigp@gonqgﬁt{%lons of organic
T 3dwentdHit @éi&@&ﬂs app subsbtﬁl!éhﬂtéh‘lﬁ%! of alnios thel djbritdbf the solubilising

Sgsggnt %H@ pErHF I’?& mpsygfl tﬁg viral dﬁ)ld (f:n(r:??érlal %9 Sa-lt %R@%ﬁﬂ%&r@parﬁmn
5| aMfiskech is Eesﬂtlmﬁﬂhé"%rﬂfepﬁrﬂ@h uﬁ\ichgnqy hawﬁj \pelergone some degree of

Pn %Hﬁl&%ltdoﬁmﬁrféﬁ 4o the @Siltlmbd"ﬂhiigt reféﬂi' ﬁgﬂhtbst oflthk GRIREAI0 pRoperties of
udl ng I Na

i AP OS SorkrEs ) PO PERUR: YR o B BgBodl ik s may be
Caniepletad §pip egg-contanidating p@itelad, bi whanprodeghingebediure, the spiit virus
AP Phay Ben&:é L Gorfr hoglesgllocfoﬂﬁﬂﬁ'ran§5AQphe%ruQra%fl@:fnl'ceﬁ'eparatlon may

sp ecrf ntigens for tubercu 0Si s .are ex3 Q/
10Tb cmagrlse it P‘I@”S ?B“QQH’SSCO'“F’BB%’ s of Epqge fhan Sﬂﬁ/"'f‘r\/rﬁ rain. Vaccines
I\/Blcontlaiﬂiﬁﬁglgp!alvlﬂu&(b'ﬁl@li BN il VakBipe’) bt ipﬂQﬁuamdtnng pi§Darations

%7(199'9 tggr{eﬁ?aq ﬁ%{tr&?ﬁ‘cﬁ%ﬁ N ?nuclég %&h BRd E&iﬁethes lipid, as well

ercu usi on tel.ns and vari an IS
t hes i manre SvelPRBEPISNRD Sucﬁirsmtéfff%\r%?c'B?ﬁ‘@'éusua"y contain most or

polay I@ﬁﬂﬁb iviﬂi%sstlﬂf:th prbidine BRNBUGIShE nedessdrilySie thel satne peoportions as they
Iar BﬁéOt Preferred fusions include

%’% & d14- DPV- MTI, DPV- MTI - MBL,
Erd14 DPV- MI'l - MSL- mIrcCz, Erd14 DPV- M1 - MBL,

DP Ve be¥L tHaTiGaénza NS may vy tHlbm{ Wi 4AAI6 1itdkBYaccie. This may

parti cul r Ral2- Thh9- Ra35 sequence that

oA be PR BRI AP SITDYRG 8 W ROITIEA Ly g:  avocs

t oghd treertsinty varavhicthet 8 splihvink ivadrinBean pe suestssily produced for a new
20° egéljrgﬂco? ln\‘léen%'(liﬂfsﬁﬂorisgmgtsnﬁﬁs B @&v@ﬁﬁdmﬂl%ete@&nts%séb fbr producing

erivatives ereof incorparatin ter
Hi dhe gétt Yrus £gn gﬁ'ﬂ?g?pq"? xifus and fendgr |% gré.gg%b ﬁl\lbo r% rls aAways the
of pABABIRGIclié24@)eht detdgénteaplicatodeselop g difisrentprocess for producing a

Chl %WL%8%WR@@$%@E&§%%&% %‘iﬁﬁe Hﬁ%‘%ﬁ?gﬂu‘aﬁ"" In

t headdwen tosiip BreatR deiea b GeIFAINY wFfa@rféﬁiesWH? apRpanere is aiso a
5 heﬁr@:ﬂér \(a‘ééiﬁ@ pR3IudiBR Qﬁﬁboﬂﬁ chaRxGl) vieus Chiree ndohsideratsen smounts of

o r@fﬁk@ §|r5r e%q‘g”f’ pr Icgpqmll S(t:e%é gg%tesgﬁ'gfb? g}egglllr}éda%mtable split

conhmaaslons that may be enployed are described in 15
W2006/ 104890. Pref erred bacteri al corrp05| tions

conprise anti ens erived from Hae
e o e L T
3@: 0 nmm@aieesactlhe radfunit infloenzb wperities @enérallyrebhigisribe wo mpjor envelope
!eﬁs%%) g ‘\IR' Sy AR Ry laﬁ d&?ﬁdngmwﬁlqafe%\}%whaé mngrﬁvaccmes

oprotel n D, nbrin and LN

der aaﬂéev e genarly '%5859@"08&'30 &eﬁ'fu'%ﬂy IByRYng ;‘!F'@'Q?S‘ﬁ%ﬁ unit vaccines
var ifiepratiucdd sthertednirahiysor birdise obm dBOpei viraltpattielss. of
Hepatitis B Surface antigen are well known in the art

and include, inter alia, those PreSl, PreS2 S antigens
35 et Inf another emedimprtdtheriniuepzsn ¥ RRSEIEN dHf5 the ey Aksa virosome.
EP- Mckdmay 4ie SpRertal) 30thnklis, vesibids Which 9&taid #e funbticnaleviral envelope
preferred aspect the vaccine fgﬁnulation of the

i nvention conprises the H V-1 tigen, gpl20,

especi ally when expressed in CHO cells. In a further

enbodi nent, the conposition of the invention 25

conpri ses gD2t as herei nabove defined. The

conmpositions may al so contain an anti-tunour antigen

and be useful for the inmunotherapeutic 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

nmel anoma cancers. Exenplary antigens include MACE 1 ,

3 and MACE 4 or other MAGE antigens such as disclosed
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specifi c gangliosides such as GV 2, and GVB or
thereof to carrier protel ns; or 1 '

an .3@@"&% be a self peptide hornone such ag"cazéﬁq“"“"’"““‘
Ien t h Gonadot rophi n hor none rel easi ng hor none ( GhRH,

Vg@?[%'@@dj‘A 2RdsWorip ageati fenfarEiaion. onigrepetsei ethe virosomes'
usmﬁaﬂholipidstbh@/etmmblmm of many cancers, or in
i mrunocastrati on. In a preferred embodi ment
prostate antigens are utilised, such as Prostate
s 8 pfivenzmyirugeat anfigsnic, prepgratiopdimsedf maxdeosgAderteres cell-culture
- HéARd1998), PSMA or antigen known as 15 Prostase.
Prostase is a prostate-specific serine protease
(trypsin-like), 254 amino acid-long, with a conserved
s & eranples the ddlerza vy aritigen ariaatijericDreparationsahereof according fo the

amfivamkiohehay E@Herﬂr@@f@ﬁﬂﬂ@ Qbh@ﬁtl&%ﬂ&ﬁﬂ?&atdd%g%tl‘n b$ growing
ntial. secretor unctj on

pot

R R A e o @Hd Egs can be
' [otustldied in dﬂrgmrinmg)eaﬂl shdvbncdics. Aterpativielynthef maPbe derived from any

PP HeAfdiy géHerABA MRARids el i o c?ﬁre&uun% tergﬁlaﬁ%ewwg;d? express

prost at e ret i cted expressjon,
S(E COl @ﬁ\n i ga ygjs %lificgg @ﬁ@g)s ﬁm}g@l@e&eﬂ\ﬁgbstrates for growing the
glvyusaagldxcmtfomxasnpte&iob aﬁlné}e&aﬂs ket GisiNIEBEK orldedls ok aiche df MDCK,

Sttt Weecehé rﬁ’o%ké# lﬁ(’tirﬁg c@l{ éugh Q% R@M%&%ﬂ%cﬁﬁ&g %¥o ?eds suitable

proteases
i mioced "§?ﬁag>r aniee Wamrrﬁhaanrﬁﬂl drre %trt%hl%}/qﬁ tesprogugtigihpingfluenza
a@rlrﬂkao} @ftgine Pirp&seen SUMIeGdéH ts@ﬂsﬁ‘aﬁab Qe irfcid® ﬁurﬁéﬂ wuablgymac 5

ase n (0] uence a
Pl Sl 62 hAE a I RED 8 35 iy SE BTy SO sucn
F@ﬁ gl@n err@fyOafbrobKaﬁsgcd aigrt gell iimaﬁaxﬂe algeincludé8A 1999, 96,
3114 3119) and in International Patent Applications

98/ 12302 .(and al.so. the ondi n r ant
paTe Tk eiEe S EAT SRS RS Eon (IR TP de Ppdured by any of a
c @nmgmﬁ ndnmgcgﬂmmbparmssswr SxaB b, 1B dplibfadproSss described

S/ 3@ &b, (S Oéiioab?s spachbi 81K4 | ikdRidated HiralP Yo reference.
O éﬁ%b’%WOS 0 The present |nvention provi

Rl fig B)ﬁ}% Piogygey ”ﬁ'P%§FQJ§‘@‘Uﬁ?‘8'{9§FWeP%“B gachasdeg-butyl
orphmpbstbasae distiotettien iancbnibiragore Milh TnebMOmRlcOgUES "Tween-ether

¥ %E!{ttﬁ'%galfdnﬂﬁ ra/cggé i %ﬁ[ l)sed ﬁﬁ“ébﬂq d:?&du\éﬁ‘cfn f%fSrﬁaeQr %h%}"%ﬁhﬁigé Sgents

eutl ¢ vacc
s LH'PW&mP@W%iFCIN%PEWMWMOtQWWQ SPRYBISE At Rilersaltip ir §xample sodium
T)dﬁb)@&hdlate bb‘l Geéoﬁ@@i’liﬁ blatent hd. DEPMERBTS, RicolpBratdd hesin by reference.

DIRAAR e o D10 b8 R e h i LB SRR o com

aﬁdﬂeﬁmﬂ eAMMapwni @midms(CTABm) other ionic detergents e.g. laurylsulfate,
2%%&6%%9&&@&%3% 468 @tJJhLHstth@ bnd &fsefided hbove ?%ludlng

en is known as P50 nce D no 1
bR 36 TSt ATt o BRTRE PRI L eacp R4 Bpfagicals 25, 95-
t HéB)amﬂ Taomd-10| orgombinbiieas bf &) twporahae dbkeyebtd, nore
preferably 100 contiguous am no acids as di scl osed in
t he above referenced patent application.
eXaRPrePamEan 8Toeek fosa 5Bl gageinesnay jpelids, deﬂ”@?’éOfs‘Ejféﬁf?'ﬁlf'Efat'on
arhi/ge nsthar eepaaivn fstepsn YEHS/a37 4iltfhicertiitdgaibh 0 Qdkdehiation, zonal

R T IR ERT R A T -,

the present invention includeés 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 ly, antigens particularly relevant for

t herapy of cancer al so conprise tyrosinase and
survivin. Micin dervied peptides such as Mud see for
exanpl e US 5744, 144 US 5827, 666 WO 8805054, US
4,963,484. Specifically contenplated are Muc 1 derived
pepti des that conprise at | east one repeat unit of the
the Muc 1 peptide, preferably at |east two such 15
repeats and which is recognised by the SM3 anti body



301t is foreseen that conpositions of the present

i nvention may use antigens derived fromBorrelia sp..
Forw@x@mmdseyy antigens may include nucl ei ¢ aci @CT/GB2006/004634
pat hogen derived antigen or antigenic preparations

r e&rﬂf@ﬁrﬁﬁ%ﬁ& la}{ irﬁﬁmﬂ&ﬁgeﬁ%@f\rﬂ{ Red rfor@%f&s Sor B?nglolactone or UV.

I eric S1 on rotel ul ar” t he
stmch TR ba%weﬁeyt Ipsgore, of gitqr Sﬁ'ﬁwr eTnerceWshprprﬁsa may be carried
| i putdad adpdien, momrrrubuee oﬂfsemmbnﬁ%hs GRddesd, E.ACpkdfdrddespnmidg and

S}t%@ﬁ:%;gﬁ%gg 3)& umrth E%%o;ﬁét%ﬁlﬁh ¥ uteséﬁ%ed %y&@ 061097072

t'ves ncI non
5 NS1- 0spA fusion proteln whi ch has the first 81

N- ke dplitoill WRciAS iafifigel § prédPatiBA addofditiet for Bk iMeRicRl dbmprise a
(NSl 2006/.00463

907PCT
nerbed fgwrrrfro\u‘?m%%)l SR 7008l 00et LhEy i rocees
anathbhugh théddPnaisadided er timintohgeintiationsl adijasted affer Mieparation of the split

Caér&r}jér‘i‘ Oprafersifl) Edtﬁﬁ\ﬁéenl\iote ﬁdn?r?rf]lﬁ‘ale)ﬁ?m &8 p?é%bﬁ’is The preferred ranges
inventi o

osi tions e
10 hfg’PBP(?Bﬂ;?PWP%at‘BFS ?fﬁb‘-‘rs%rﬂ’iﬂ -BRIc spfagtagts. ’"n%é é’ﬁcc{f‘&&{?%
WoDvebn@BonR 01 Bei Ya Intcee preferablyebbtioct % () exanpl e Der pl)
a | faQ¥oo, I e
e B KAOGAD0T to BF TR WGk BroA A0 GloRo T |
restricted to the stanworth decapeptide (EP 0 477 231
Belh. a Gpegmesdribodinseny fthd figal Roe@aition e TiiéedN80TEYNgEd FOmB025%-
us& gg‘; O‘let h Bﬁo%{?yé %%fih?s egl 03 mgﬁtamye gf"rt %ﬁr rBr&/ided as a 2 fold
der's o ers Pergy CCanter oF
d| @;@a@m@fedsuwslnree Mihishings @i Brtﬁea &Oscoar@trarweraw@ g@m rﬁ’ 585%-0 2%

) @96 IhaE @5 b dititwbiERE LB final BRMBIaKARBShE bIENRL (or the
tEWﬁP aent ta¥entkﬁ are particularly suited for the
ROY N PEAITTIUBIRYt rent of di seases, such as
chronic conditions and cancers, but also for the

20t hﬁr%r&“}e?g'ﬂ@&fcsérﬁ%o%%rnie ggeﬁ@iﬁ%ll ;l{lééﬁnﬁgﬁﬁ;r?r “thg?{t)f-i@ ranges from
SO BRI 0f B v, o pnirr R P e st aribadae 4 2 ol
S uadncardrafedbmixtind, ogtich KaBBx Trrfk!nmmmmbomﬂepmtiotllran@rg( frirp B).005%-
VI o . .
5 IH§4}I @L/@?%’\(/j?%§ o e drﬁlteﬁﬁgo trﬁ'r %rfﬂn%L%L#iQtfon% it e adjuvanted
i n@FVﬁe@H@”@iﬁgé@}SﬂOlfﬁV@“qﬂén)or sufferl ng from Al DS. The
25nethod conprising the adm nistration of a vaccine of
; elgrlrja%raﬁo? etFr% gh@é’ %:Qt Pﬁo%b%l&}%qé n\ﬁredﬂirg%elnﬁée g@é\tg @gﬂ o{)thlomersal
S u@‘snii%fﬂ'@hfv the/abserﬂ@a:qf thimmersa. erfemblm ¢hegpsultiap tnfluenze meeparatlon is

CDddnid -i¢ d abiRfbd BE oﬂgancﬁﬁ‘eréd?igi Hﬂe%tw@d rr@%dbtrculélf et ®éebaration

(b e Dot o8 Bt Suet i ik fevpion gomrises 2

30 adidhemagglufini ahﬁgasestgtmlseﬁrmwimcabseacﬁt iof) dimiorsergils or by levels of
b |

0 PINTAGE i BRL SEBTCA s OBMERSU i S s

ni um

. SPQW%* oy = derivativegH @lvba fecepherdl, syshep é'tpga \i;%@rem! Succma’fe (also
g gkﬂwﬁb : lkais lvlﬂaﬁﬁn efsutdietd, Ny QIES). ?Hircﬁ)ﬁreééiﬂ_ liotls 2@d Fathddd fo@kdpare them

u ant of the invention
ex?@ﬁ%%P% (?@Mﬁg?g¥erably t he ot her bacteri al

355acchar|des are selected froma group consisting of:

N. A ‘E@?érféﬁ ichinflbsttioR %@Qr‘i&!ﬂlféelﬁm@%@d'sﬁﬁt viies ERREASStepared from the
(MenA), N neningitidis serog% C capsul ar
saccharide (MenC), N. meningifidis serogroup Y
capsul ar saccharide (MenY), N neningitidis serogroup
W 135 capsul ar saccharide (MenW, Goup B
Streptococcus group | capsul ar saccharide, Goup 30 B
Streptococcus group Il capsul ar saccharide, Goup B
Streptococcus group Il capsul ar saccharide, Goup B
Streptococcus group |V capsul ar saccharide, Goup B
St reptococcus group V capsul ar sacchari de,
St aphyl ococcus aureus type 5 capsul ar sacchari de,
St aphyl ococcus aureus type 8 capsul ar sacchari de, W
saccharide from Sal nonella typhi, N. meningitidis LPS,
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Preferably the protein:saccharide (weight:weight)

ratio of the conjugates is 0.3:1to 1:1, nore

pr¥PSPUNY00. 6: 1 to 0.8:1, and nost pref er abl SFTABRHH0004634
0.7:1. 25 Conbinations of antigens which provide

p Vi@ cedoomeadsl steins phibe Apwow@tesnfiuedzessedsdnf er ent

pat hogen are included in the present invention. Many

Paedi atri c vacci nes are now given as a conbi nation

v dtepiaely dits inlenzn Yid aeantighric Aendetiongherpefjaad theoatvant according
Ché Itk RdntoR 4r6 CRhtdRed Tr‘i“ﬁe £ahe R3gdnal i & ASGHNESas ‘one vial

th 1t f I f
WEPRORRE HETRCBE T o a Rt SO HB A Brei e, the
exrdiphza virhe ov antigenie prephratibre therepb aind adjuv@dt amnrding to the invention
f %Fénébn%iﬁé’d W ts@pe(r&iﬁ &ﬂfssr@ssb,enf@té §|%0§8rﬁ&§d xh&w beforé 18 upon

{ i ne own trival ent mbi nat
EWF@’ aE%H:btp Iﬂéﬁ Sﬁ'@efﬁl lﬁﬁtrﬁ@ir?%totaﬁ WP yiale Bﬁ’?macfhetBé(H‘ﬁ’g of example,
t aovben dhd Vaccinednth pevinpeehs \eodpoierd il tdped eallihy of 0.7 ml, the

d%r:n%&'nfr%lt@&j a ﬁ%eﬁm%é(ﬁ&%x&rﬂ?lﬁ'tﬂe (égﬂ_eenﬁﬁgd t}lJa%BFma?@a d split virion

haema uti ni ertac
i 3 IPIRSPRPS inLarg V'aif(éi% é')(éﬁ?ﬁﬂ%" f%&a'ﬁ?ﬁr@(@t%@e'f illed syringe

v &tﬁﬁtahEtHel\Eﬁth X3a0 T BaAdiuahitdnidflenn afiae ana o lnjection the c:ontent of
B'ﬂ% \%gll c%ﬂ%aﬁngvm? %oncé%]a%?dn il ltfrﬁ mggtzvag;& spﬁ virion an’u@eng ig relrnoved

'S CO
eirarmth% vigkbyrhsing dhecayringe @ma:rmgl thm@e@cﬁalmwsﬁ @v ogjitieanixing of the

S s?rmgealsnoﬂd It'l]a&{bh ﬁﬁ@hseﬁh’%eé@ is @&H@d@@nﬁ@ﬁu@ﬁﬂdﬁ&edle and the
1 Se 0

2 UPPEEE BEEEUP PR AR S BEHTRE e Geoe g e i adivanied

| gluamneeatdricdaniadte dorfdspatik @300l i 0 virus - | PV),

Mor axel |l a catarrhalis outer nenbrane proteins,

non-typeabl e Haenophi |l us i nfluenza proteins,

N.Imrepg arpestiofiths ieplipnewhere tisrais @ yidelenteompssiicaniien gt loast one

prrﬁfu@ﬁzraegtrdvbﬁ@%%fdl mu@eéua{tr;ha{unag@ﬁcot:&hﬁbsmsﬁ Ia&eﬂ&emhu@fmed is
cl.ude

a I.n accl n ecCl a
¢ G qtie U GG SRR 8 b 5 Tabebfa R 6o pieba win a
9?2!4437!3& o(thretle Sucigsivin 8@y 3140 6O r¢fBidD) th;as GhRAdmic Ishlgms’ in the text
BRlowl RPN, 36k 3RO Gad RV mJﬂQ@nf\}a‘EPnJ bR e{svg)blvalent ora
97/ 13785 & WD 97132980 ( PMC m nen
altvalerbgnp quagrialent Yal?ﬁ‘l]?r atggash 998 sf@‘@d? asggeigiqd ‘H'HU? (ﬂandemic
UsiaitsPe gk \GOh&3th paiedtiaf idbiessssedidted dith ©panbiexmaguitiredP@iEble strains

(R PR R PR e M 108 2) o0 (o

9918208.1); lipol 1 (GB 9918302.2); |ipol8 (GB

9 BLG0 Bluehza Viths (OPGhAGIRRO B3, thkeaf GsDQT t’aﬁE%mﬁ\%&ai)such as
PCT/.EP99/ 03257

ey Aislenlo Oﬁﬁfﬁ'%%we%%%‘n&‘ RE LB M 3 hiarDR apparatr

aningrep instriveltgng br q}aﬁmb@nt. helingrrtantigerefrapo ttserdifferent infl@enza strains,

Vaa@féa@teorkes‘ﬁﬁﬁcﬂeﬁiéla\és&%edt With PpsRid QRbr&dk &tHat.rlh%c]he potential to
rin otein [(US 5766608 -

di a ncl y

gﬁ’&taé ?éeé’ei'\"g'ﬁ %ﬁ%ﬁ?ﬁ‘%‘%}a and fusions conpri si ng
peptides therefrom[eg LB1(f) peptide fusions,
5

%%?é%z“eﬁ“’ﬂ b it SRt QS P L p—

ak ar%rj InCotATS® NgW rglgem@ggémm%ompp{eﬁ Ay thel_pqerqqﬁg\lﬂt;mn in the

Hml\fz Hm/\B Hnw4; Hap; D15 (WO 94/12641); protein D
(EP 20 594610) ; P2; and P5 (Vi 94/26304). O her
conbi nati ons contenpl ated are the pneunococcal
saccharide & protein of the invention in conbination
with viral antigens, for exanple, frominfluenza
(attenuated, split, or subunit [e.g., surface
gl ycopr ot ei ns neur am ni dase (NA) and haenaggl utinin
(HA). See, e.g., Chaloupka I. et al, Eur. Journal din.
Mcrobiol. Infect. Dis. 1996, 15:121-1271, RSV 25
(e.g., F and G antigens or FIG fusions, see, eg,
Schmidt A C at al, J Virol, My 2001, p4594 - 4603),
PIV3 (e.g., HN and F proteins, see Schmdt et al.
supra), Varicella (e.g., attenuated, glycoproteins



30l n particular but not exclusively, said "inproved
CD4 1-cell inmmune response’ is obtained in an

[ mwgdoggdsﬁﬁl Iy unprimed patient, i.e. a pati @otcnbuaso04634
IS seronegative to said i nfluenza virus or anti gen.

Thi S8l 8&%%%?1%%%%& éﬁ %}fabfehﬁ bEiﬁ 'ﬁlaﬁsn‘ﬂ‘ftedsﬁdrﬂorﬁ 1@% human

hav ever I rus or ntlgen SO- cal
na@m&tiorpaw &g pathagenig fof Burpaps; 4 BFY NagiBagpiyENe gRY B@OT%W*“C“ has
I eSE0Bdn teidsa ifl te) hingem peitaioe AT Gindxesneell pérbdeof time, probably a

ggﬁg{lfllalégofa ecic%ets St?ch asCQﬁ &3r ‘ﬁeljnl\é/ dbé‘@‘ﬁ‘a%n%ﬁglhﬁﬁpﬂ{éﬁ 'ﬁaé fiot been

I minoconprom s
Sel diequiafing inyis @many)ogtgatloy@giogp, &r e@@pIebHS dotié or Jé Walﬁh are found

adhh' Bird. OHr&tgér &B@&eﬁﬁajwﬁ@rcﬁ aPleagtGLlIamet froporiion @R, driesdn the entire
medi ¢ ndi

d
unH%‘?“?att‘H'éﬁ%?grE’ Brfaw? en%ounﬁ{% hﬁgptﬁeh%h%%yr%ur%l g}cglly naive to it.

i mmune response may be assessed by neasuring the

nu@@ﬁéln §9|fl|e§§Je |g§né?£l@%' Gih Pereaddy r%f< of ﬁlﬁoiﬁﬁb'nﬂéﬂtétgmth influenza in a
Cyto | Nes: r od UCIng

P
cyP eﬁgss@m helq_dezly qhg,\%i;rom,sﬁl&a@ ange:w%l ?ﬂll ra;& cﬂr?] aartlcularly
at shiseagttbleChMt Ghargnybuag Gint exppargtitykiaadihy béople arENelsp al Asly For H2

¢ (e:hﬁﬁir%gﬂﬁgérf‘?@% defeifibn bdri gﬁé}ﬁ%@ﬁ%ﬁ Q?fncr%‘ﬁéa‘ﬂsk‘ Qt is [mportant

| Fiey thesel orsHes Rée p@w&@. sfgctively a%SOWﬁ?&OSS@E@%)‘” ié‘”@%
pr oduci ng at | east TNFa and anot her cytokine (IL-2,

15 CDgﬁth g oﬁ E%%rlee Are P erb A0 9&?9}3 ggﬁeletzé qfelol)le k84 RfBre today

guc ng
cyttr@kuerq@rsbemrq; pndytbe rqglcas thﬁ@DSéFﬁYﬂﬂWS‘F%?W%W ﬁ.‘@lna and South East

ad Wsuﬁ' fhvebdcOme Qfop&lgetré\@] Hé’sfﬁﬁétféﬂs D FROS yich@D Thie mpatigedin travel

he adm nistration, of ad]
Coﬁﬁ'ﬁ?gﬁ ?thlgs ﬁ?ﬁ Iwgglef )P I’ngha?rOIllrgl hlgbe in aprgg ef P% %eeks rather than
of nidnthsfor y@rgondi tions nentioned herein above wil I be

opf ulfilled. I'n a particular errbodl ment, the ceIIs
produ0|n all four cytokines w

ﬁl-ﬁ foy tgrpqpstq{égea@ja Jb%{ﬁt'%a %ﬂgxﬂlﬁp E%E?‘PEE?F gacc{ngtlemto protect
Un-agﬁhst\rimm i ® pandehile situgtionved EMehid- paridemicnsituaiien. Suitable
feSPgnégre%%L?%ﬁ.@ﬁgd BYHAD, RIS PR Cshd HiiNuenza 20

e present invention may be ideally

obtalned after one single admnistration. The single
2500 ptiaRy Eh%(‘obm\bbdltlon%y%&htﬁﬁnﬁirytm&hmenﬁes fenexapple three non

IC Plpgﬁcgﬁ_gf %%Ealng plu o a\él)e n %l‘ﬁ Ptsg% g " a[wléﬁ;(}h@ pom;!ogmsﬁe Fnta?l:&taln three

or pammstmePrsfer@bwh@ccmmoswéwn@ﬁe|ﬂ?59\¢ sargderawefreﬁs

age) who are VaCCI nat ed for t he first tinme against

i nfluenza, or jin of anderri CS. it o :
 bod, B0 S e ey ot oL brsth T Fenton are
30c orgresiotdcoal zhtigent kedh Bdasofroul heSispinopatus % Eraf B gireptococcus,

sarB% &Q%Pe?érg ]fﬂor{m S\Sthjﬁétbccﬁgﬂ%ng%&gaeasﬁd Ié‘a@ﬂ&féﬁir&télﬁ RInd/BF at least

be adm ni st er
on ogei ﬁ@gci}slflﬁﬁz@ﬂweiwﬁxmeﬂr%%fﬁ'@H@e”S&Hd Fée Shi ?uoa? (pireptococcus
- Spamegonlaedire@inl antigenés) emost chreferaisly eé[ed:téﬂefrmn ripogrotp cansisting of:
| S é%lglyrﬁtgysﬂﬁ ﬁvgé)l\ Xﬁ%§mﬁrﬂﬁra@?9életlgﬂ @grim&eofeiaﬂac & transmembrane

ks after the
3 i rdsletiopsearians eargpfpr e 30 ttfﬁesmerwﬁm@ scgﬁéftt'e'ﬂn vifiants thereor,

UNrRERaIRkIshYEE-3Phofihatd dehy@oHMass, \Ghpirditkahsiierhisrand deletion variants
anot her enbodi nent, the admnigtration of said

i Mmunogeni c conp05|t|on i nduc an i nproved B-nenory
cell response in patients adm nistered with the

adj uvant ed i mmunogeni ¢ conposition conpared to the
B-nmenory cell response induced in 35 individuals

i mmuni zed with the un-adjuvanted conposition. An

i mproved B-nenory cell WO

2007/ 068907PCT/ G3B2006/ 004634 response is intended to
mean an i ncreased frequency of peripheral blood B

| ynphocytes capable of differentiation into

anti body-secreting plasma cells upon antigen encounter
as neasured by stinmulation of in-vitro
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i mproved hunoral response in patients adm nistered

Wi th the adjuvanted i munogeni ¢ conposition conpared

t OVORBVTRERMWT al response i nduced in indivi dualBT/GB2006/004634

i mmuni zed with the un-adjuvanted conposition. Said

huheeel] PitinBine, PetSpBhiEeSpsty L8, hyi@skytéddSpdes.drdDhdsiias, Sp130

arﬁﬁdoépﬁﬁ‘eorpirﬁ%gid@i@alg%ﬁdtlbﬁéﬂ e'q[ﬁvﬁéﬁrfﬁér@ofl 6fo|ar]'gtanti fusions of

_ ﬁgfcla y |n sectl ons

mping qf1they aB0Ve) ProfRins, f‘%rHBS ?’??ﬁdH%d’é‘FP% f‘ts&'iﬂplzfgﬁetnﬁ sriped in
arWwDAT/b8a3A aad WENgRISA0DTION specifical ly sai d hunoral
response i s obtained agai nst honol ogous and
het er ol ogous_strains. In particul ar, said heterol ogous
hdrRSE comRAsiiens @t dpreEbere h VG (WRPEFRIand d¥R0AYR2167 and WO
b etvaes {intbipuetatdystfe@htsherand i s ter ned
'cross-reactive‘ hunoral i nmune response. Said
‘cross-reactive' hunoral imune response involves the
i ndgcantigen sy compriess papsyler sapshartde antoensf (Praiaakly senjugaied to a

VWUafHér ipfoten)V Ahérain tthd aadénarfdba (:ﬁéﬁst tpt:s?eramy‘ Rél?éhé&a‘ﬁ&és@'a\‘b derived

%’ om fltol ?s\{ ggL[? Iﬁ@%ﬁygﬁ% Pf prTogpr% @1 ?rﬁ éﬁ‘l’l‘réere'lg&e r}?]ur 6f.erotypes
sp@q’stﬂdEﬁB éhbiGHiand aBF. tﬂﬁfustmnembgdmen’n, eﬂe@ﬁ 7 sgiiotypes are included
adh meawnﬁsésmé‘mmqgsm 16 tfRERRA fRPh 5&9%{;991%‘341%%3 9@t14 18C, 19F,

N N N T T

ce‘bﬂ exagpoihs epmpasitioh imnne epbakmeht hmmdesabapselalpmslmndes derived
ag‘ﬂ:’nﬂ%ro?ﬁes' £ q;st5 @@ e?lgfg\/t tfz? ‘%Sfm 2 %H& 2§Im([5r9i§%(a§)coﬂjﬁgated ioa
ant i1 geni ﬁpOSI ron conmp

r é@b’@ﬁs‘ﬁd‘ﬁ‘ﬂl ai 'Rednoflier r?"tq‘?é'"@ti‘is rth ﬁ'BWHP?ﬂj“'Eo?ﬁB??@F'E‘% [omprises
Whdapuldrisacohasitjes \daniea tromi seitypd® €53, 4%, 6BOTE, BVN1A/MFC, 19F and 23F

EIR %e&S%Héd %%%@&t q(f ia%r ﬁbéﬁti&l ?Pllefris%ﬁ%r% Ea‘nah&)e gﬁtlg?ns (preferably

er speci
erﬁs‘augﬁemo atqa@ieva@(tﬁmiaﬁr% ingluded, wlth%hémh@wmoh@wefaﬁrgens for

”’@caﬁbb% VHRAC(EUALds @Brotypels 1VRBE £, 6B, eoem@asmabm 12F, 14,

BRI ST, PESRRRE et . e SR Ry e menton.

conprising an influenza virus or antigenic preparation
t hhﬁfhgﬁﬁh ft@é r@ﬂo@é eéiac&“atribessaa?@néd'\}aﬁgﬁhéé\/@?t inPHRFC RISt native

oni n”in
| R STEEOT R 1P WBISEo0 S P Teg ol e hay also
prigmosadnghith @ed Istill éapanrgersc i(secafor iexample -EFO APTE2M 3eld497525) if

h SQRQMJ & E¥m9d|nent sai d adj uvant

fﬁ%?ﬁer coﬁg%#@ﬂ? Q%PE%%1 particular, the
35adm ni stration of a single dose of the i munogenic
COFgPaKd prie@dhtibEméliofzdibn uawumahuamnﬂﬂsa@bﬂg GF550RArd) Populdion and

I el tme% a in kn?an‘t; %ggo fs rgontlp ég\/%%dé’]%?tyﬁ Ea(?ly 18 months to 5 years), itis

sefo- assSess
ZCK)WQ)‘@B@D?MI@EO%IF@OWMIOO hfe eambing gt awitigdlent Strepfococcus

prﬁﬂe@ﬁbh@@aédhénden&é H@r%adééa%a Wﬂﬁn afsale}a@&ucems pneumomae protein
r ev E’at O al N

za in a

olaPEoRetrE e e e, 2L CPREP off'Sh Hown & combinaton of
unpredinoscaodl eobtaine hayeaksoebe\asigaritageoushhdiligddas weskribed below.
adjuvanted formul ati on has al so been able to i nduce an

roved CD4 1-cell imrune response against influenza
V|Hﬁ§m98ﬁﬁﬂf@3m95 that obtained 5 with the
un- adj uvanted formul ation. Thgs finding can be
associated with an increased responsiveness upon
vacci nation or infection vis--vis influenza antigenic
exposure. Furthernore, this may al so be associ ated
W th a cross-responsiveness, i.e. a higher ability to
respond agai nst variant influenza strains. This
i nproved response may be especially beneficial in an
I mmuno- conprom sed human popul ati on such as the
el derly popul ation 10 (65 years of age and above) and
in particular the high risk elderly population. This
may result in reducing the overall norbidity and
nortality rate and preventing enmergency adm ssions to




5 i mmunogeni ¢ conposition used for a second
i muni zation is a drift variant strain of the strain

used h@ ; Joaﬁncorrposi tion used for the first PCT/GB2006/004634
vac ? A&t The adj uvanted infl uenza I mmunogeni c

osition as herein defined ref
ab gﬁeﬁtgpopﬁrsquarﬂm@raseeqngg @(e e eai)ly §ﬁ ctgg grgrg tr%e‘%&%h(%?rsrstlng of:
CD4 ploteie frbs thepolghisitine triad far0ilydPtidral grotsintifastihg Lytifamily, a choline
c hﬂmﬁ% ?Fdée?r‘i | CotBRY ni\ngPss O8RS Gdil\twhBreax B gHyadmiddhdid)t Proteins

to res alnst a variant. s
pr 83 2 Tyre ﬂ'es'igﬁﬁhﬁ"?%eé'ﬁ? @%‘Bﬁ‘{)[gxﬁ (‘H{ﬁereq&ﬁl'ssa%?“"ﬂ? &7 and
51 Ophtidn hivieoat Type Bdiganl egmende mofifarRidfeired skamplgsi within these
For ' fdhSogically functional
cofBEATEP I by WPloRing el e YRR Sopicaly functons
Ho eauirelest thegoBt r ai n(s) may provi de a hi gher abi | i ty to
respond agai nst a pandemic variant, i.e. a drift

LA A AP s AT PAI9ED e

10dr fefmily é gharasterigrst yoa inisiatiort saguerss. ?weai@ma\’ﬂe Seﬂﬂatﬁ'}l BeR P’é’""e -rich

f ol, egIﬁBN AHa 363661 Ratidir@Ntridds! Boésl’bfyl rblﬁill\ka il AGtd! e ndfledSDé binding or
I's

t hat reco t
P e e Cg*leﬁzﬁ’ﬁg oo ohSerinueh T SHRdtfbneous
pr €stemtinugo disrpreserit praj staine eigtnievigococdiRstagdd meH’Q@‘éf proteins have

' nfa|sg %@ér?fo%ﬂﬂﬂ'péthér' SRBtoRSccH SRE NbiBeRfa N Sr&bied@dAbNE 6Nthe family

capable to s het er gsubt s-react.i Vi

15¢ héF'@p”5§ RiRePHE A %'FBssMg'ga@Fﬁ%(ﬂ%@y QPSS Wf%rgﬁ'% it is
| nuhgestacy, Sovavers thaf\shes adntls b e, Bt De aadhiB irefyr tf pegteins having
pa@?@%gesvd?s% i by AL b&Bw & m@@a@ﬁaft@rﬁﬁy‘-dé@urﬁrﬁ@éaﬂ& fnan-made)

enrc strains nmay prove |
chaprestsoinpEef a) hevere S%@@C%?(Orﬁ%l?ﬂiethfﬁc‘é o (<t b ot é‘i’ﬁ"l '§Ft‘ to the
wi W&ekh&édﬂﬁﬁ&ﬁs.obwaw it BRS JeabidbY%Tidenstich! adirtaspprsferably it is 97%
ac{gpfj py different Influenza strains have been
20| déf"'ed in human (Gelder C et al. 1998, Int
| munol . 10(2):211-22; Celder CMet al. 1996 J Virol.

gg(ﬁl)h @ ﬁg% %ghe e ﬁ&érn@Mh@ﬁ [sé’drscloé&g B WO ¥Br 830, 30ilie ako referred
a S
adj ‘Er§ 88 “E%ﬁ?ﬁ%ﬂg’?t {lgﬂ Pﬁig ?rp @'],e F{n’ﬁgg adg%nttl.?ldoitﬁm y and has the type

beniedigrial rodtif piloQiCdi ng better protection agai nst
5C rcuI ating strains which have under gone a nmj or

change (such as gene reconbi nation e e,

O s g
( anfisoges peteirtfront the agighistisine Wiziddémityuand bas thy tyae HiLXXB]signal motif.
Va%r(t)és] | tdrsh:%\égd m%@f(;dlﬁ%é/ -and REMES &k H't@ %pé‘.’ﬂi@ Another member of

aCC|nat|on bgost

corth B fery is the CérRegading diaheaprtide %dlpﬁqﬁéﬁt R Yy 00/17370. This
300" Qifétéﬁ%lsﬁ W frdnhhe WoRhistidinaNridd thinleadichay ittreUtgpeolt LXXC signal motif. A

antl eni a t er f
TR, BERPEREGHG uRRpt] etk s oF R 942 Yebodid m wo
pr easmaso yA\RME: irvecated apiroximaialy | Tdtsnis gisalosedcin 1B Y/ 1564 which is
as G ARBabEs ﬁbnberldrthemaaewt of the present
invention, there dﬁ% é éi éU n influenza
vi rRIEE i5disgiapedgp ¥ aB %’aﬁ‘ 7 ¢ rrteﬂ toma first
3tpangheniica Chdline binding proteii (Gbp)i disctobed IﬂﬁVQrB%iéQﬁﬂe of 10 an
adj uvant ed i mmunogeni ¢ conposition as herein defined
for protection against influenza infections caused by
a influenza strain which is a %ariant of said first
i nfluenza strain. In another aspect, the invention
provi des for the use of an influenza virus or
antigenic 15 preparation thereof in the manufacture of
an i nfluenza i nmunogeni ¢ conposition for revaccination
of humans previously vaccinated with an adjuvanted
i nfl uenza conposition as clainmed herein or wwth an
adj uvant ed i nfluenza conposition conprising a variant
i nfluenza strain, the adjuvant being as defined
herein. 20 In another aspect the present invention
provides for a nmethod for vaccinating a human



35 WD 2007/ 068907PCT/ GB2006/ 004634 Typical ly

re nis nade at |l east 6 nonths after élt)é /
flyrgjfz‘aé;@g%lbﬁatl on(s), preferably 8 to 14 m)nt?] eraess

i e s e el T Wi
b olestaineprprsas@seline ditipingwigmein(sh, AoweBr toay-yt famidy difes not have all the

arﬂaétgr%g fdﬂh@ ﬁ?ﬂhé‘%ﬁdﬁﬂe biﬁblﬁ@ Sfotélrf‘f%ﬁil& l‘t%%:?ﬁirrﬁw nbtbd Below and thus for
enua ant i

o b ARt ooy TRALE BTG ' oot Grmd dtnet T e Cergan n.contras
5 preethaCbpiartiy dreeCGigrmmalidumiain sonteinsithe aatalydic dumaih ioBithe B4 protein
angdmiA TRY Rakif)! V?e%clﬁﬂ@ B &rd ’d“%trﬁi‘ég&‘ag% fe Lyt family, LytA is

conposi tl on uSe f1rst vacci t1on
AltEr93ed InAnga ehid- 563 HaREeBoliERI FPHHI%RRY Lybhip displosed in WO
args 18980, tanp & o reiafréwmraaaspamt ngelis dldvadiscidaad invse®sf18930, and is

t rh(?sc?fljefiaﬂ%d %)aa%%tpg‘?t}\g%fer nf %f%)e!t anﬁlg%q_dl\t/ virus is

anted or
10 un“d'!ﬂ’]th?{/a??feéféd emhedigiant 205 Lw&awlydpqséwﬂv RyALB¥Rsates wherain “Lyt" is
”&iéflh&l Etbd!bardnli n'fr@nﬁteéol'dfé}é |t¢J§HJtélr‘is( rai:kuiﬂ B®A or more of the Choline

| iR g, Yonbrap et SRRk SR R shuRE srfg esione
WHD 128 iscmrraaielel oba preumecaicalishdaceptep mitathe GelitYallémetored moif
se@i@?qe 1ndiaex Eoé}ﬁrtérﬁlﬂo QQ&}P%j{ bldRdh r,mmn s aﬂkéiufaﬁneaﬁl.ococcau

15. D ulipes BRI L1 BRI eades CafoTal Pl G context of tis

V\/hn\tfintlmrs and idibbiefopel chresidered. a funther m)temlcff ithee pdydidn. SRS itself is

t dlﬁgﬁﬂ%@ @bﬁafé&”&&ﬁé stg H‘!M rzﬁ-}cfaéc 6l A HthQucgp?cltéﬁ’ase

G CaRB1 G disrised i SHO SONPETEE (Bherar TgBre reforencd # y85993. It is
pr@ﬂ&rc&hsemrbytatmeoélgnﬂns@neﬁd&a_r es conmmon CD4 T-cel |
e | r |

20 PRAFORTP bbbt N SWbNIAUEBE Buerd el ind AL BRI § vasooo. I is also

co‘?hﬁfﬂ@femﬁ by acepe | eignal sgsiencs. | nt ended t o nean
pegiiod and SE@G%&Q&&‘I@BH m@mf?eslm different antigens

oo SEs e G AT Bt b T BErs Foeu o dpTeife oroup PhO,

1998A ahmPhﬂEnmﬁmelerrgqf 223 Bl 22f theed preteinSiiee Phidy+D, ASRAM+E or
o5 J A[.L[g@. 70(7):4787-90; Celder 25CI\/I et al. 1995 J

Vi r ol 1995 69(12):7497-506). In errbogi

aclesings AHUree rofeiR AfigsRs t’t%&‘%é’&ﬁ"f'%& @Eﬁwﬁ%“sf’rt g from the

i sgraummnmh@ruf pmhmwaza(arsorrp'@e'edi ito resc Blyp preféraigy aletoxified by

BB i SESSE oM BRI s an
pa‘i‘”ﬁi@i’f‘?%‘b@ﬂ? bﬁ‘é@l@“ l"ﬁ"aﬁ'ﬁ' ttheresfar Byl & 30ateR.r Aifpcti fmmpe 1996

30 boD&d:641R)GRFFB,| PdpPlaridraRsBémrahatiél@npanstatteresf (U8 8504193,

WWQ/&&%ME%@%@%D)S sptC %ttra;nls%ne%ﬁﬁmé ge[etH% varl%lrlh_@ thllzehaof (Wwo
or STHPR9OBS WONR%3940) @snawnberrpf ttilrre Chelinp @mdtr:gomot@@e(@bpbiamlly [e.g.
t hepdA éﬁ& tl‘éﬁ&ﬁénﬁlﬁéﬁeoﬂeieﬂoﬂ Hiadts ttﬁér&ﬁtcw@ gernh@sh ROt 99/51266)],

- SblrRntahterBhetief, Brhelie e U oS Ly Horro

35 f ofw@ isél4ﬂ928$tP0mc(8:an¢h¢a-Beato 8al. FEMAMrbigel Leth6898,1164:207-14), M
enpadi-giemt (spt &ﬁerﬁ%ﬁﬂcb% ﬁ@”@fﬁ’%%ﬂ%ﬁ Iahd oAk HEE7eRE Patent
i nfl uenza vacci ne n particular, en t he boosti ng
conposition is a nultival ent §bCC|ne such as a
bi val ent, trivalent or quadrival ent vaccine, at |east
one strain is associated with a pandem c out break or
has the potential to be associated with a pandem c
outbreak. In a 5 specific enbodi nent, two or nore
strains in the boosting conposition are pandenic
strains. I n another specific enbodinent, the at | east
one pandemic strain in the boosting conposition is of
the sane type as that, or one of those, present in the
conmposition used for the first vaccination. In an
alternative enbodi nent the at | east one strain may be
a variant strain, i.e. adrift strain, of the at |east



5

15

20

25

30

35

35after revaccination with the adjuvanted influenza

virus or antigenic preparation thereof as herein
defwdgdsodssz(are) higher than the correspondi BgT/GB2006/004634
response i nduced after the 54 WO

209;7;11 689 NEPER bEBRARB0/ HR4PAEnT lﬁ\)éﬂﬁcg‘l & %&Bmﬁé&@s ¥nologically

uvant ed composi tion. Prefera
ORI A T SORERS 7 AekgBcions (8 einsd 2besehat i on
WI Concamingntha djholrenBiading }B’rcﬂénﬁalfalhilyympbe% of ittt lFareily aere originally

V' iﬁ n‘:ﬁn{e aa%J &%ﬁ&o&%célp?m% s ab]% ullcfI g pu?ﬁe%c'bgagi%ﬂne-afﬂnmty

uvant e
c o?ﬁﬁ%?t%’é?f‘yt ha ehénec GF?'@%JB@FPHQ erOtP'ég pRSR SENFagvalently bound to
p O giionddhofing JhoidtRE C b ake® dwﬁl\/\ﬂ téibhdideacldNaadl] themBlaRélassociated

DA Ko Dol bUFAAE SRRl iy il gy,
bo@i&lwglrgth%@*ﬁ@b@ﬁt@rﬁ@ﬁthe@rﬁﬁlnﬁam@oanld|smueuemi@gtm etad camary. In

a éﬁ@@iﬂ'oﬁ&)lﬁﬁ] BRI prb!ém% %mﬁ@erﬁrpﬁl t&ﬂlda@QeQdHHE(N)ac%nsewed repeat
defi.ned er antibod

t HEeiops, g%g r?]lge ngh [Fggmq&) ?rﬁl ﬁ_@say%qjﬂwoiﬁe binding region
pe@[hl reedeltpsi I’W&D‘@ irersatecthaticompridee amro:amjataly@ne balf of the protein. As
COU'HQQ% ihls%pﬁd&ﬂorpﬂ%stteﬁq “C’Hotuha élh& Oé‘pro?ém KERPIERD) is selected from

osition. fect of uvant I n enhancin
¢ TR Ghauprsanytha s St Bindins, Brositags BAMTED &b PR LA 51, PoA,
of SpsApBEHCITbRA] Qb ane loabe6] \Chpaputiatidsed imice b7/4 815knQbpD and
t O(f)lf}@/ Sreadlé&d@eﬁ Gr‘r?‘ 55934\/ aﬁ%}ggtd[&fbsgé Jﬂl Wde 5"'11)!5&@4 byFEPcA is
I N e

nza VI rus. uvan I on-assocl
betiesigeed RAYOHEES 3%Pkeé@awhths&hﬁ@ecﬁm¢wrewnﬁ §'e splecteridrom the
T-greld cohbistegpeos, PotA, SpsAend RpECCI nat i on.
Isﬂ\?/é'r(]{bp 95a4h|e¥udhe E%J%gﬂ &yge%hg%%f ﬁgg Qﬁ:\Bt charté) ]\cuherem “Cbp” Is defined
craboye arskunasiey e&f@rgéo prgteina dacking W%odmgterqiithe Gholige binding region

i n(U) UpRFRabh §udh 'Brcfté]%élﬂﬁe Bitird cHoﬂrﬁé Hﬁdﬁgar B8RS MBde preferably, the
v e eotert Jeslosh ok T b hefihaidish e ard W nen of the N

h| tginanal paif ofitlse ped asovglayet chidinatt leest omrhteaeat eghion (Rh ot RB). More
Qﬂ&bﬁéﬁ@”&t’aﬁ dthteotmﬁuétetﬂaerb .-e]sest r%gfoﬁ& tRPTank &), adE ra,Js b of such

in enhancin responsi veness agalnS
stRelPhied §""B?gd"?‘?ﬁﬁ%rafeaﬂﬁ1’ﬁ? 153 NIRE2E g R PR alsrf"‘é’f"'tfated tn
f UWOBe/6 1286100 UV DS9S 1188)cnowb e Ndtherrthbileddilingt @otains lacking a similar

V %ﬁfi r%%rldfﬁ? H’é@&“ a1 ]a135] cg\‘tt]ér&natémlﬂ‘rui the Eco%g oY@%%Jéﬁtfo'no n

uenza Cco
sp¢bpt t’PWFﬁFﬁ:ﬂé’ﬁz‘@'"@QSﬁﬁb%‘H‘Fdiﬁo’fe'@%r{?fafwoﬁ@ apylaé%sbe gised in the

i rtfohipem mi{eah\renh&:atprsf@tabg RO ESRirisad Nmmﬂmm or NR1xR2P

P Rk e 2t 0 G bty FB8T (BRI, 18, 1B e ol Bincing
cldegwinghof Lyt feed. nlytQetempar %qﬂwtppa) | More/praferiably £piigesieoted from
drthé broﬁﬁ'c&lls‘iétfﬁg?ﬁf I8, IPBcR B R RAd rF% O'ﬂﬁaré)ﬁrefelf‘@olw‘étﬁl at is CbpA.

ae I'ut | nd neur am ni dase
(Ll\gﬁ?]%ragy’ [ryg's(ljﬁ&/\ﬁs Fémgegﬁ?/aﬁgﬁggér ence in CD4 and B
c e Psphopt Bpafs irbveiscleckirgi thé ehding bintifiguionmain €1) rand rezpressed as a

h aptive

r gg%%n@@@fuﬂ%{ﬁmﬁag d!goﬁjr%ﬁ’}ufsﬁ%qﬁs@gt%g% 2 éiyé’?n ay a nmjor
role in influenza vaccination and is.
2007/ 068907PCT1GB20061004634 CD4 T-cel | epltopes
shared by different Infl uenza,st rai ns have been
identified in human (see for exanple: CGelder C et al.
1998, Int Immunol. 10(2):211-22; CGelder CMet al. 1996
J Virol. 70(7):4787-90; and Gel der CMet al. 1995 J
Virol. 1995 69(12):7497-506). 5 In a specific
enbodi ment, the revaccination is made by using a
boosti ng conposition which contains an influenza virus
or antigenic preparation thereof which shares conmmon
C04 T-cell epitopes with the influenza virus antigen
or antigenic preparation thereof used for the first
vacci nation. The invention thus relates to the use of
the i munogeni ¢ 10 conposition conprising a pandem c
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15 with the pandem c influenza virus antigen or virus
antigeni c preparation thereof of the dose given at the

fi P& O%{’é‘i?ﬁhatl on. Vaccination nmeans 20 The PCT/GB2006/004634

I mmunogeni ¢ conpositions of the invention may be
adfrRrineyrBRceerah gorapepitisnit iscitpeblelé ¢opbing differant pnesimohocas! proteins

| IF Ehdeventdn. Pf@ﬂéiﬂﬂy'ﬂ{he%oﬂbméﬂ%h o PrfHs of ﬂfeallwentaon are selected from

PR CE 0 o BEEARS84R e Sl S5 L0 8 S
denqtif of W@dwberﬁsx i efeemind achly etgh etha gplybistiviredtriad family (Pht)),
| roRbIMe AhiHiry %:)t IpRSReing! AMAVIrRAL OB | @@nélvﬂqﬁerkzé motif (e.g.,

table d
R L e
ndexise(edrVFIv)e stcs UBlefetred teharppled @iidn itead dategbdBs (or motifs) are the
4, p?’&énié%@mﬂo“écﬁago%g éé@gu%ﬁg&gﬁnéﬁ%l zg‘@/ %Ll]%leeré&&T oxH + Phi,
5 1507 BB PIF R CPRBR iRt LB GRogreRrpielFd eptegery combinations.
admefanre:t Isnefibid yoresinations inalbdes; but drainét liited e BREE 4 MR1xR2, PhtD +

f
PARSLEAS I I  BBEEL BD. L5 A Do e
i FER 5 EsaR RNt dr MR 1Ry Phia NBHR2-SgAaterm sbimietnal fusion proteins,
e RnitA/ 8 PENPIRA L 8129 PhtaM $8ass Wintrah b@pAaNMcfeé + LRCEGR1:02 + PspA,

d h del th
REERD Bl At S ol B RAPE LR Rl Ul W + pean,
pIF@P(B%S' &Pﬁ%ﬁ ﬁ']P(Bz dnﬂhﬂ;"i RiaR? & it/ nitreferabtiu BIB4xR2 oeR1xR2) is from
WEipA of aﬂmﬂaﬁor&eef&lﬂmefmmbpm ection devices are

descri.b 480, 381 US 5, 599, 302
ga@ arl_»marefeogg g,%gg@atzpfzo g@un@c%q;g grfgamng)mpnses Ply (or a
5,l566xtd 89 ,imtd8ndogiddly Jrttiorlds efuid3it 8bereofUS BhiBI Ry 30 Funcate or

U 3

5 TERYASR g, S 0 bRl i g, B o
esR%aar R1u§2.!1’) Fra erbly, NRIBRE, (gul 1 Reer NRIXB2H 97RDR2R s from

V\zctﬁix/omﬁﬁ:? Mk prefetabily iaiglfromagtpAabal | i stic

powder/ particle delivery devices which use conpressed

gas to accelerate 5 vaccine in powder formthrough the

odtherantigepdnay b atrmeursedopcus Gactheridepanugate/epdiprisiog polysaccharide

C GRNEAE idemalbl /oy étﬂ%ﬂoﬁﬁyer&@péésﬁ@fekd’blyt A9l J58h Qé\'btypes more

t t t
S T for Bprobiprt 0 et P PrrarbiBbl ot abeseplococcus
r Gueenoniasyproiging gintierably \selectedrdipml Be ypoupsefcbrbteins described above.
SW&%S&E%Sofdﬁle' M&EMS i§ @fhtl:?)fél'”m Sl fd?l@ﬁ’oqgieequwalent

Pr ef era a needl e-f ree ector service |
ué‘éeaef’f)s%é% r Bl (enapimiupalogiay t»anPWO%emv%&%mv@
01/05452 WO 01/ 05451, WO 01/32243, WD 01/41840, WO

o) 38R0 =84 IR Te el o BRgshoap Ot abaRg: ] oo e

0 POYERESIATAGYP e 983 PROT IMBIBOGANGS dP-AYRIpORAlis, agihgedasgmay be
preenjligdidde b \Mdtdh tcb@:e*sl, Gthicel Provide (byét@cfeﬂrmllaﬁélrpﬂt is preferred,

t |ne ] adm

rﬁlﬁe?%fﬁrgsfg%!ﬁhg sélc ﬁarlg |Iased 1D g'le ven Oﬁl eare @rﬁ(ga Fﬁ ?_HCEFI é)Foéean carrier.
| F&ampigs b Sﬂﬂ?ecaraee p’ﬂrmhyﬂrrg esairently ecomnmanégf esedbloy thei priodustion of
bebafadidhitinffoddhs Indide the! Biphinelid ah® TEBRLY RRYIE L[ﬂ' , BI€CRM197
an intranasal delivery device which delivers t
vacci ne 20fornul ation to the nasopharyngeal area,
W t hout or substantially witlgsut it entering the

| ungs. Preferred devices for intranasal adm nistration
of the vaccines according to the invention are spray
devi ces. Suitable comrercially avail able nasal spray
devi ces include 25 AccusprayTM (Becton D cki nson).
Nebul i sers produce a very fine spray which can be
easily inhaled into the lungs and therefore does not
efficiently reach the nasal nucosa. Nebulisers are
therefore not preferred. Preferred spray devices for

i ntranasal use are devices for which the performnce
of the



30 device is not dependent upon the pressure applied
by the user. These devices are known as pressure

thrﬁ&g\lﬂlngﬁs%‘?\’i ces. Liquidis re! eased _from t hectragzbeoose34
only en a threshold pressure is applied. These

devi make. it ier .t [ ' i o
roguf 35 esieb 5P wrBeditetnd GEHGOMAS o n meningiids
suiatdithle@ufifted pratein derivative st TgreesiimPPPhvent i on are known

| N At BereRbd cANE RF hedfSGhbddeshl E8ichataraak&d infmiABYenic compositions

91/ 13281 and EP, 31 63 and .35EP 516 ,

i néBrEETagsA B ﬁ@}eg' ﬂ? l%tg,m WPRIHAS, fnﬂg%ngﬁe 2%&58%631 O-aBI),eor frag{ments
5colthvescti Atagyests siitablel for userinnindeffgmbris e@enidasaing Bhelper epitopes.

al Lot i SRERURLS RALmIRE VB 88Yprotein.

Eu?g%%@% B?) %}eglgg, . f%%ﬁgégfﬁlrewrm} ggfe%??jr an a&gl ;@evrimc q‘s : ro eml

pr Sdereteindy &piiet s Ltsﬁfé'h%ﬁﬁ EATESP FEMRERENS ey 'R%B?Wmocca :

| N shdvharier antigensl ateo c@@atpd) Oueedrematsl pnelfotaccdl2acgimrides in a

Bel 1Q- .84 ' : i | therefore

e oAbk Bl el e, L |
10dr dpilidhes Prderesd cf[;legfﬂ' tngrqgnﬁpr@@@c% gacsharislg lspt[li;p FBeYpacoccal protein

S pﬁtﬁéﬂa@&efk‘\@dl bboRs Lrseﬁaﬁdgepneﬂangpdac?msarotsias oftthé isveshtiani’). abl e

to have.no nore. than 4

120" g ToRcetick i Bk 1L calel Blofin? b PRtk Ahrethod (o

f esxample,dly Lihite, 4.5 aPrieni 4. 3dePAY and/bys s ﬁ? floU-Srfatapf t74.757)-

t herataahl, A BEhRIgMRN G dafriddvat fwty esrbsaas). Bi - dose

devi ces_cont two . sub-dases of  a .S e cCl : .
15dose. - oREraTY. HocEmtEeatae Moy N BAS eiff EniBees p 03 o
Gerlel, aoteyprefetablytovis! oks: d eséiostpecierakiy abaut 9.4:1a si ngl e

chgy tpcﬁla@qgrere!ﬂ'@d CBRR&itdRS 0P theOhvdnfiéh B&Hres oAb |dPWhoré lRBnjugated
efficirent” delivery of a single sub-dose

. at .a tli . .
Al PRSI SO RS BT eHgCoRE DSt g jnvention
adni Ridgitiar, i prgutnbedcua camictiegdesc and gratgng oan e $takhe stdresh as bulk
Al tehpatdhial | RBRAR! B,
2ovaé:§tﬁ1ﬁ§'ﬁn§0§ﬁad¥%8%c£§}tcgﬁg @%@gﬁ%ﬁ%fet g&iﬁ t he present
invention. 20l n a specific aspect of the present
| e Bhbtas: adpber Gdhe iBhtRd, tHEmutsige Rbmpasitiopasayt comprisera human

the first_adm.p ¥ ) : : _ .
an gﬁyfphrgaﬁ%vgrgﬂkwd\ﬁbgaﬁ%egpIfl?@l?él’l?g P%%fﬁgéptt&?rﬂﬁégﬁ%? the/ family of
notherpeayirdses.addiing stwisr catseof ernghniigl drfedteindgberpy prd also causes

25f OlgoBNANREScal BHARERE MBibmuRbEbraNeSatients] Oinicanaisélse causes a
I n another specific. e [ ' '

. odi nent, ,an_i.nmunogeni.c. N
cortftdY t Pbns $ si“ﬁ@gg%eg%%ﬁ’ cgﬁ?ﬁ'%'%n Hnﬁ?T‘ngHétﬁ'ga and | [fectious
antmaenudbosiant i geni ¢ preparation 25 thereof for the
first admnistration may contain a standard HA content
of 15 pg ger‘ influenza strain, and the boostin . .
i nflp gen 2EbeUMBYs e TS \rBTHIEL it APHMEY GriPaG@ET Pr ggymmunogenic

30 . Qlerial® et QEnprisingl agepien di agHOMV tgheomdeinrfusettaniporion of an

ro R ' N : he HSV glycoprotein i

o PR, LT BB SHEMTR, o o oy oot
v acdigsy gD,ﬁayar{tj@.llar,Hﬁ)H@pq:%gBr(M)s fUgienlg typically between an amino
| NTERAS BRTN-RAHES Bal UNBsHticBONRe#OMY 68 proteirsahd\we lamiralci at the C

to respond to .an ti,8en- .0 .papti cul ;
| nitPauNBa anoraer g HOE gRsitploRbh Y e Mo pnd thg sy o0
35/\0 RG6iI7 CcOBBIRTIRCTHhSHERO Ped0MmeR kck Prembiagp pychpHgomain.
target population is a population which is unprined
agai nst influenza, either beigg nai ve (such as vis a
Vis a pandem c strain), or ha ‘hg failed to respond
previously to influenza infection or vaccination.
Preferably the target population is elderly persons
sui tably aged 65 years and over, younger high-risk
adults (i.e. between 18 and 64 years 5 of age) such as
peopl e working in health institutions, or those young
adults with a risk factor such as cardi ovascul ar and
pul nonary di sease, or di abetes. Another target
popul ation is all children 6 nonths of age and over,
especially children 6-23 nonths of age who experience
a relatively high influenza-rel ated hospitalization
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Thus a preferred | ow vol une vacci ne dose according to

of the invention is a dose with a
an og.gtﬁﬁlgstgg A 11&\(/)#32006/004634

in a low vol uneg, about 15 pgd

ut or _about 3.0 HA (per strain) in
oo Ll iEBeerosh iy qoﬁ%r'aﬁeﬁ DA HEgbIRTBAT OOV 0B,
t Hivitably dist is @aphigued fog rchirgingnmee tos noes sraina ablﬁzt ar makhapakite of the

Crirdt&ih] far te%mq\{@ﬁf e%ﬁ%n ﬁﬂﬂﬂﬁﬁé ??E’gglggl? ?Iﬁda Thy, respectively.

I Nt er nat I onal
v aC€iPREien offtfig H5V P“Eﬁ‘P Bﬁééﬁmwﬁed?ﬁ goral e%apnr@rqf 982 .(a;mnmcnds 1

ano ef)f e tobtithaNyedhiihd £cidk028 tB SR of @32 mmeadeauéreé fromigDi2Rvhich is

t I&ED&QL@DQ‘E@% ctlc;l:nlaﬁ/oe%\{a%ﬂ %eregfg g\llTE: a rﬂegsge gHorxr'%Ef)r ﬂmger

Union require ehza - va
orﬁuyfh%tﬁeqwmﬁ@nt*r'w el imayiba agdrd to Hislfesiorf petein) for sxamalerathe C
oﬂenﬁﬁhb@ﬂnaacmmxdagmﬁ&nln t he vacci ne. The conpositions
of the present invention suitably neet at |east one
such criteria. 10 However in practice, at |east two or
allh oné pmbodimenthibe dusianayrdtainwioprisee esthitcoadids it 52 of thalHSV gb2

Stp?&élﬁ?fuse@% Fésﬁi‘db@@é Y(:/ ng offthB Q-Y%[\)rl\g%tﬁ' dr?(galﬁ g&libhﬁas fé.r@loﬂ ©btein is

TR T p e e e -
eWLEEREMIdDGS derineptﬂabi @ ihternat b2 eéquiehe, ay @e included at
c rﬂ%é @rtérﬁlntapeng%f {ﬁﬁtprcgé‘n @i'c'MVSgL ‘5*”1% tpY}ﬂElr.: eeth[e :Bﬁntél rWé(ﬁ;'qnated HCMY

criterion Is
t WESRRIT- TBPS%%EP@@%%'WWH@WS awswea@mweﬁ?tg"e 05/31555.
different for adult popul ations (18-60 years) and

eI%,g{hgy mﬂ% & %tﬁlggle (fo GEI)sey &85 Slicy}ggécgggo/s 88656 anylstglk§ matrix

foConver o Off rat nver's
f @CQ"%JF as d%?"@dﬂlzw@ 94/Q91 8@ (Gity of epsd* * *  >70% >60% 20 *
Seroconver3|on rate |s deflned as the percentage of
es ncrease
& 3F SRS ARBEIEY ff f iio eiPay Iy inepPRG S5 eslhs contain an
vapotdenati antigehior preparhtionadesivae fem dhen. HumanClapiltons Mirus (HPV)
f%ﬁﬁﬁeréosto@ﬁfrééﬁﬁﬁsﬂéfo‘i’ @mﬂ‘a%éi'ts' (ﬂﬁ’(/%a@r%j\m 15&{&‘6'{?1%?@) and/or the

g tric nmean tlf GMT's) er vacci nation
e rugasirarpoasible Oﬁc""@ ”Gaﬂcewvé@t”%ﬁsraﬁf' 8thews).gef i ned

as the percentage of vaccinees with a serumH titre

ech@llle Emb&ﬁmé}{t G I%F § Q@@enﬁtal@ar@é‘_ﬁﬁfwa\éﬁ'& %lr 'ﬂ%‘i‘%%ﬂhc( gl{)pOSltIOI‘IS

each vaccl ne stral
i geTeiseild papices erdﬁpwers and fusjop PéPf‘f"EFr ?W'S'a@; pRecer maig antigens
| Bylecttd Bom fleIAVORSteins BB BN €5 €6, EE$H gatdng, a vacci ne for
di seases 30 known to be cured or treated through a
CD4+ T cell activation, conprising 1) selecting an
am prgeemiasiveent fierformed fusiopi arofpia sre: 4887 as disclosed in WO 96/26277,

and proteinD(1/3)-E7 disclosed in GB 9717953.5 (PCT/EP98/05285).

A preferred HPV cervical infection or cancer, prophytactic or therapeutic composition may
comprise HPV 16 or 18 antigens. For example, L1 or L2 antigen monomers, or L1 or L2
antigens presented together as a virus like parficle (VLP) or the L1 profein alone
presented in a VLP or caposmer structure. Such antigens, virus like particles and

35



WD 2007/ 068907PCT/ GB2006/ 004634 2) conbi ni ng

sal d antigen with saponin adjuvant in the formof a
Mggmdefl ned herei n above, wherein sai g¢cyassiof)®4634

upon admnistration in said manmal is capabl e of

in L r S Qi

o ahapiteT e PO WS oty 0 <58 oy LBRRANT WOBARGE, wompaora?
apWQ%@ﬁ?%a"qWQQQ@? - pat ent appl i cations and granted
patents, are herein fully incorporated by reference.

C%ﬂ;{ﬁtﬁnglaeaqﬁﬁ%?ecugs ﬁ%}# ? ugﬁld 02 a?l‘%nenorré f}.lsﬁ]?nnprafe%s sgcl} %s E7, E2 or

5 npreferablysE$ dorbexanyple; oarditularly suiefered embesliraenis phthhl@cludeS a VLP

U epdiBprishg NSEAfuLBY piRfeins (M goprisyn! of ', and *consists

of', respectively, in every instance. 'The invention

Wi Il be further described by reference to the

f olnl cmmemg:;odanmnt the HPM tggntigersmpimpdse the eBhaprpletns |E6 or E7 in fusion

deﬁlfﬁ{é Bk Jl [E%rr@&] t8 %rlqurotélﬁ@Jd E%Lgr E‘?%sjﬂﬁg ?roMsl-ﬁﬂ/ 18] o boRBinations

u

ferret an st udi es el| describes
10 pr Bigrerh 7 eanbirationsef Fpey 'Eﬁﬁ'ihlrn@‘&%%‘? 784j uvant Exanpl e
I'l'l describes a pre-clinical evaluation of adjuvanted

anﬂlté#{?a%@#%\{l%r\-ﬂg\?j 15 '?Ji HQ%Q%%@&% 'E%ea%d'lﬁ’ ?ﬁ%g rbgtﬁesegtgd in a single

nrcal eval u
adraleaiie. dﬂef&f?&'yu%Péﬁ?'D\anE%@T ftﬁfqnueﬁlzqﬂ wew%@nmav optionally

%Zﬂt&@elﬂﬂv& EREHE@ S d EEprotei frofexIVpI8e pridfertban tHagameof a Protein
15 COBR o2 PR pafly WANTRGLih BISUBINAPEYRT RISRR pldifl 3D MPL

ions inmc Exanpl e
Vi descrl bes a conparison of adjuvanted influenza

Va?ﬁé Bc?m sﬁlan Snd/Blesart n‘i\)@ﬁtm?ﬁ'ﬁéyf dcRrtieRdly Q:@rlﬁﬁ%tafn@@dn@ Wm other

Ide describes t
prléI glwpﬁFcPé e’%@&ﬁﬁ'ﬁ%ﬁﬁSgdj uvant ed HPV vaccines in
m OacogEniariHVetyhéd includes dPY 1845331 391 89,c45 Ail.c38, 5638, $at $oand 68.
200 TR tHy ahREiansk tﬁpﬂeéb(#& |HV&%§H§W§&9&Q’ 48 fFdAPone or more of

[ mmnogenl C conmpositio aa | e I X descri bes
t héhep? BPY BPAS: ea?ddévarq}é'i"{ Shengfor BEVES uvant ed RTS, S
vacci ne 30 conposition with 3D-MPL at two different

evglfj rltllr\@?q" %Féae? %EE\%%H@ gﬂ%%fgh@%%%n@hé%r%hmst of full length

at L1 oo aii m@nggﬁn:cbw PR or}gherg)ggeh«m_@ Qr capsomer compnses or
251 ”M%ks‘lﬂ 213 ﬂhmﬁ%@&‘u@fﬂégr&éﬂt &¥0d sthen sultadle fmmunogenic fragments of HPV

at | 1 tion Test e [.O
&%lﬁ{ggg g!ﬁ{?c}ns,o am)s itufl oenr SOTt géetr?%n &E@H{s of L1. Such
| nimmmmzmlmfnagmetsts rage mgltawr eanaaélee@fmam 80 (MHEe trepponse, sald
ﬂtﬁﬁﬁle%éd%ﬁéé lSth &Bétﬁé b r@ébgﬁlg‘ﬁé aﬁ |:|| broteﬂ‘ﬁxcﬁ EB$ BGirng Re particle,

e Hi _test of specific

of
anfrPmth R \éP{E%\fr%‘ﬁtW 5@&“’& p(‘ge'? WA? g‘?r{"e%enaggl utination
30 of miﬁbtd(mmmﬁgbﬂw b‘bﬁag}'@ritSSm(:lR@Wnb:yted ifll preteina. i 008 aspect the
r ot ou&f H{or ea{mcfl a'r_%@&i]sfaﬁbﬂcsﬁdnéiatlﬁ AnSifidrasYEE the truncation is a C

% In an I cken tors v?
nofﬁar@wéhtrmp@honnm ifurheisaspagting C ratrpbingaion remouss fQYeg than 50

di lakrioGitRis Oduch @& fowse fhan i40 GrHirdt silis WwWHerglthe L1 is from HPV 16 then in

herm | ytin ' f.. i.nfl ; [

Rl ouliPhe Sl PuandiBEtpled o4 SR AUARbRAIRY 16 L1. Whore

35 nrtnebn IsdrenoHPY g then frad ifgtnenaspesicie Litermia!l fyncdiog removes 35

We LahieRids FemdiFasigtiie reci procal of the highest

di lution of serumthat conpl et gl y inhibited

hemaggl uti nation. As the fi rstodil uti on of sera was

1: 20, an undetectable |l evel was scored as a titer

equal to 10. 15Statistical analysis Statistical :

anal ysis were perfornmed on post vaccination H titers

usi ng UNI STAT . The protocol applied for anal ysis of

vari ance can be briefly described as foll ow



10

15

20

25

30

35

Log transformati on of data 20 Shapiro-WIlk test on

eagh , F,g;%gg@,tl on (group) in order to verify thgwepinien0s63e
nor ma ty of groups distribution Cochran test In

ﬁﬁ%bk% unc tefi E-I\S\/t‘lﬁl a? ﬁgﬁgg?qgu%hge)é ? fg“}/ﬁ{;\lgrll %C&Aﬁlg%.%
fTWah*Ff\éﬁ% @ecp}@ﬂ%rrﬁmlsgrbegmwgmsd IMTYMQ9H 0578 qrélﬁﬁﬁﬁaim for

mdxél*nﬂb SsURAHIPRdiHcSRAS SLrth!ezﬁudc%é arahnbatad aCy b&ftion %quwatent to

This techni antification of
B DRt PR B o of
cﬁmklten"@tlm beMcts samuendfef ieclisslosdd elVIO§6284dB,0which may be suitably

efifRedy. - gﬁlEEBreytr%cgt% lafe BLRGREE! F;’J\'is}ﬁoﬁ%gsl%ler?t% that described
central nenor (Pr oduce | L- are

h&PG¥s PR EFS5ESS ﬁ&y%ﬂ%&%ﬁt OMRATRzat i on. Lynphoi d cell's
ar@herddR34 1handitiRid 18 requethees arewtlhieopn @sibn e 208 may be suitable for
S%éﬂth@&eééb@ln@%ﬁtﬁﬁ (Brefeldine): These cells are

hen processed ¥ conventi onal i nmunof! uor escent
prvg'&eé%i dhege (i |"=1'?g'- IP{RipIR feaeh @netheri HBY | e (@040 temginal truncations
| Ebkryspamingj fo-tigse nides tWrtHP\aTEarRXIME SSRdy B u@edt b@@u QPSYDNA or

F&XIFI %F#]J%?‘lcé’ Ak nye}égncﬁlt%blg\ﬁt&n ﬂor%w Iﬁ al?xﬁ ! 551_1 protems are

Mt ac I NES
p@@ﬁﬁﬂf@@%ﬁﬁiﬂ% 7 days after t he second

I remamg&&ﬂcarbns%lf Q%x%ﬂec@lwt esl 33, §g Q) m 059 )48, 59, 66 and

%I%I may ?:{?fdged F\gﬁ‘? dy °&%ESP§8%V8@H¥,‘?%3%““(EE€PEC "3%‘?% 80%?!15 ofdhe L1
L yorigseio ko/thescideneribbd gravdi asrassassedlpidien gerice alignenent.
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ovikhergbghesitiah ohthE inyention waly emttais plcpnbif@®n piHRY 16 L1 VLPs and HPV
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wer e
e mdunc;taef» FPY S A B S R S Tt s, or large
t rdomlnel’tins Flhetei®thp QA aptioraliyiruricated Gs Bessritdd havdh.

Fal, L, {

i ﬁb: U at 3 ar(ejiﬂﬁoé‘iﬁ{eh%:?% %bféoemgé'ﬁecder 0{65%%&?“;5 P@geﬁg ffom cancer-
( 18Y7'naLhiPatypes7are tigeq me HiT\ 1&gnd6x it antigers. & apkgens Heing selected
| Ffdnythé fdilowdnd Y Glp8s: SiPa 31, 1%) 38e58 2ne 5D O nEBekcaBed ekdin) e

Cel . suspensi sed S n5010
o R B et 5.1 B0 RGPl b R IR P L o Eapegters. Thue
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M gelripfige ootk b I00APRIEr Lapsefers ADH HEW 16 @8&1}]@ 99, 58 and 52.
(3/50) was added and incubated 30 min at After a
washing in PBS 1% FCS, cells Yer e per meabl I | zed by
resuspendi ng 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 resuspended with 50 pl of
a mx of anti- IFNy APC (1/50) + anti-IL-2 FITC
(1150) diluted in Perm Wash. After an incubation mn 2
h max overnight at 4C, cells were washed with Perm
Wash and resuspended in PBS 1% FCS + 1%
par af or mal dehyde. Sanpl e anal ysis was perforned by
FAGS. Live cells were gated (FSC/ SSC) and acqui sition
was 35 perforned on - 50,000 events (lynphocytes) or
35,000 events on CD4+T cells. The percentages of |IFNy



1.2.1. Hemaqql utination Inhibition Test (H') 5 Test
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c oﬂfpfareu%m HPY VRP3 arenpgads) as\ﬂag%'é%d WERRT3088 a1 U%%?éﬁ@
20Wer e perforrred by adm ni stration of 5mM of PBS in

c OHgglg{J)sZt}?%? 9 gne Fpé?srep i enﬁon % 3? ]‘IS an%;(%gg g}; Eﬁt‘ﬁ%‘rﬁc preparatic.ms
c odetved from p@rasmhsyhat@euse@ﬂamaaucft gst ﬁ’laanvqﬁwm fﬁfCﬁa@m or Plasmodium

}Nﬁ?}ggxs 2| exﬁﬁ\?(l@l pesaN %ﬁt § QefiveiStrort L @&dnhdRiv ¥idbRdn include
u

bacFra @Hﬁtpé‘?ﬁ‘ﬂa@%dﬁ&e@gt%rs) stelr VS, ERAY. drago. Aat and

25di [TBRAPORSES ¢f a hgsid| proteis vespiamesubstamtsfyeall the G-rminal portion of the

m % r&jﬂg ?Bch?cg %:§)S r%%ﬁlxt &'ﬁ*a%%éﬁlﬁ‘l ﬂik?@fdlarf&?' él‘l'ﬂ?\c{ gl&ds of the preS2

c e|pPr§me)H%fft§ B NERCELATLERT 1P B SHERFoR) InUghitp “ﬁ%ﬁi’BSa? ygps. s ful
at sPofuré a§ diecibeey m i umérnﬁmﬁaldwmtomppilmlubmd OPIC T/EPER/02591,

CULLiffec nﬁﬁaewndn%oeg G 954 PP VB AN HickRP Bl Gk cteht BBpication

on I's ad
30andoRar43e8.7nh N%henﬁxererswdem\ yeasyRE$ istpveduged pod/lipeproieln aprticle, and
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R
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wﬁ'.dveﬁion ﬁsfk,eMaaem %Euhé‘hﬁea’éﬁ\fﬁé %ﬁb srééaoatrbar&emsﬁs% S)combination

he_cut - def i ned aver age
35coﬁf $h8|RT§eﬁ gl TRAP antigpis %f“?f eipsracsa @glsgﬁ&h?f&'fil‘ke 3’3%‘"éa Sates to
St IBe\comﬁor@iscdf aumiliistaget Maar@omteicd aed?. Ifa@rpahrrmmﬁ'u BEAT, MSP3,
score is defined when D is < gut - of f and in contrast
a negative 20 score is deflneg when OD is > cut-off.
Viral shedding titers were determ ned by "Reed and
Muench" and expressed as Log TCID50/m . 1.3. Assays
for assessing the imune response in humans 251. 3. 1.
Hemaqql utinati on I nhibition Assay
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The i mune response was deternined by neasuring H

ant i bodi es u3|ng the nmet hod descri bed by the

CoMOBTPEM g Centre for influenza, Centres fior cB2006/004634
Di sease Control, Atlanta, USA (1991 30 Anti bod

t | Fe GHREURARERAPZ\SPReEHRIUEMBY. BR32 %&Wo%ﬁh@ SALSA

S ERTEXP £ AP SPreRd, PRB23/R26N a6l Brds/as) dPe2etp erth e Mediogues in

VZI%{%Q t Elﬁ'l zﬂ)]gf Irc%m ?{(ﬂ)%g mtléﬁﬂ & ghe r?sent [nveiqlti?jj is afcotrrﬁ)osmon comprising
a@%pﬁ CaS pistfyens fa'asaleat t*)'es% PRl 2 fipt P eytios of RTS, S in
S Lb%ﬁ@matudhnwutﬂ\l@ne S:ﬁﬁﬁcbrfe | fGriree mhdiarian Rhjeh® Whichen@y bengdketd for

Areat ment and rec

i B8 Lol Pk il GRS 4R AR ERE §iFoas’™ possivi
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a thHdirglprQBin SRA hrRindnidihdRedi2bkOhs BIRIZbed\GPWROERSIgRS Up
to andéeﬁnd di | utfg?n of 1:20480. Thee(t itration endgpm nt
was taken-as the highest dilution step that showed
C drpérepassiblehartiipérisothal 1P%e ededhierthg gnutinagatic cempgditions of the
a%?&%ﬁtl%ﬁﬁorﬂ%ﬂcﬁr med in duplicate. 51.3.2.
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gal act os ructu

¢ Rl reretRchesll R Hs0aE e P A PRUa B o o oner
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d‘a(-f- WBQ%L%%M% n%@%ﬁ%ﬂﬁ:&ﬁh&%&é rﬁéHsleQQﬁ*'ﬁs mumps virus,

vir al 5neur an ni_dase

adwman P?P‘W"aa‘t"“?%a@f W%&E Pnﬁr ¢ait1ad T QVYReS (§ g- Yellow Fever
t iviiiie, Dangdie Viruse Tick-abinei srgepkiiiish oielys, Aasapgsd\dEntamliitisi Vieus) or
a%flu%ﬁ’?ay wmg B@H&%F{%Ito; \Q@tgvgteﬁ Q\WH%J C%)ﬁp%]ﬁ&ng% @ﬁ@sd gt‘cfmf?lzﬁ neggs or

serum sa I TUS neu
c MRGK ﬁ@tﬁ privhdiestivs diogemesa@s desiped hseB Blycly Vzecme 1992 10, 915~

m @DPB\QM‘[F & d)rzra&dn(iﬂ'haﬁﬁ Mins Thetedteduah W IHA, WPeMANb It?lqmitelns or
furt assggg ch serum

| FOTPRR SBrooh, ot SHET dPTL A R PUC. Fadsser on
mincadiingi th geerinek el Alt imenipgitidis (for axpapid dapsulyasasdhariges and

aldofﬁ%eﬁéé"dché?@ofOftraInE‘érnﬁfﬂﬁddP@d'p?o‘ielrﬁso ﬁa&@fe)ﬁnr Whdin Sl%ltéms PilC,

suspensi on, contal nin nt of
eSS SpIEaetes (R vainale B et bt ety HREPS G proteess
a_ridotehltmkbat:lds} &t agertiadf Se_mut‘dne,_ Hndubey;i Morapdhai spg, including M
Vi p . .
AR LAS B SIS o o i
|5dbesinsoAnd iipveEngt Berdelefa niPia S1oldne B LSS (oh example
mplehadlin Operidesisl tadird oG hatves thded, fi I@abhteditfsd}ha&i@diutinin, adenylate

I nit I t . ,
(R Yo B B0 B S ateR kR sy plucing
cells can be restinulated in 8tro to 30 produce |L-2,
CD4OL, TNF-al pha and IFN if incubated with their
correspondi ng anti gen. Consequently, antigen-specific
CD4 and OD8 T cells can be enunerated by fl ow

cytonetry foll ow ng conventional i nmunofl uorescence

| abel l'i ng of cellular phenotype as well as

i ntracel lular cytoki nes production. In the present

study, Influenza vaccine antigen as well as peptides
derived fromspecific influenza protein were used as
antigen to 35 restinmulate Influenza-specific T cells.
Results were expressed as a frequency of

cytoki ne(s)-positive CD4 or OD8 T cell within the CD4



subsequent days) after vaccination and overall.
Cccurrence of serious adverse events during the entire

St Yely sookishssty2-  Secondary endp0| nts 15 For the phy@@id@bn04634
|mTune response: Observed vari abl es: At days 0 and

ser h | ut hi b
o DR BL Seariif Er AL Ae pbA OB i), BLBRI . fprac,
t heeami WM |pacatiberouiosiasMs ismagimatisy é?gi@@ééhﬁmi ingudirigel. pneumophﬂa,
Va%‘ébﬁ?aﬁc:%é’éﬁﬁhbmbﬂg Bnteroﬁﬂfc'El‘ E@N%r &(a'i‘l‘iﬂlé C{ﬁﬁrﬁ@fiérhﬁ&blﬁsﬁeat-lablle
e A SR el Etlc ek Fa (Rt e TSy BT S o gt £
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Se EARARYIRES (it eRdmmEd A Yop Ibdfeih) ,aty. d;ae,st:gl Y. pseudotuberculosis;

04T BR B it Y sl o s angingsig v ©
10N| calm$qifu@:3eﬂﬂws inglydinch So g9 os‘nfﬂaﬁPé\fP@é §- rﬁheleoﬁ&rs@f) i onteritidis;

al |Lfs¥drﬁe§)@| ﬂﬁcﬁudlngsﬁfﬁﬁﬁcﬁbﬁbbéhe@ﬁ HeRdoBadtef $ppe theading e pylori (for
per

nerERe denes st Ao o e aog Faedlo SRRl il agronose

0, Staphylecochusspocinaieding Samrffeus*vg@ﬂd@@ﬁ@ﬂcﬁﬂt#fa@@@ﬁs spp., lncludlng E.
defriaggl @'Sfataaﬁmf OhoStridithh rsﬁﬁsiﬁclhdingsér {dtnitfor @HiHpi6 etk toxin and

15%%;(1%3\%?:\?% leeqepg,nc %@nzg@?&h@@mgvt?oﬁél neltogctg%%ggdeernﬁtwe thereof), C.
vawraﬂeqmr widrhpl@ cetridiomHbxins Arce B-40d aktivativesatbereefait Bagius spp..
lenRfgh 8/ aﬁﬁthfé‘éls &fBra' ShmbRatholdfidl | t%xih S aRE CERNEEIeS S thereof);

[ ca?@ pr ot ectl
20@9@@8@8&7 e 508,463 #PH9pi40n §0%, KPR fhgga toxn and
i mﬂéﬂﬁtl(l@%);rebﬂsﬂﬁfw& spis exveidy \Baugldbreri (for examgiay@sp@, OspC,
qye |
L e S O e e
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e ex
R e T e Ll
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including P. faiciparum; Toxoplasma spp., including 7. gondii (for example SAG2, SAG3,
Tg34); Entamoeba spp., Including E. histolytica; Babesia spp., including B. microti;

30  Trypanosoma spp., including T. cruzi; Giardia spp., including G. lamblia; Leshmania spp.,
including L. major; Pneumocystis spp., including P. carinii; Trichomonas spp., including T.
vaginalis; Schisostoma spp., including S. mansoni, or derived from yeast such as Candida

spp., including C. albicans; Crypiococcus spp., including C. neoformans.

35  Other preferred specific antigens for M. fuberculosis are for example Tb Ra12, Tb H9, Tb
Ra35, Tb38-1_, Erd 14, DPV, MTI, MSL, mTTC2 and hTCC1 (WO 99/51748), Mtb72F and
40
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C4CL, TNFa, I FNy) 15 cells producing at |east
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uderanuiaio @ HorutnveriongeRrprier e HNGT Wf'aﬁbr%ﬂ?%tﬁ Ciplyy when
3Rxpbsediin €CHS Blts. d@aa flidtier cerivodiophio steh corpositibpiod th) invention

| 'cg%gﬁsegébét s%epern%’ag\;el (%flﬂ;eroom 3D-MPL | yophi l'i zed
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(around 1 ng/n1) aqueous di spersion of 15 the raw
Mether dopositidtisCay Saldo€ 86htaih GmUSR-TLMBbUY BktigeR €an@r be useful for the

aqdj uvant for atl o schematic re e f
R R A A e SR
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filtration). The MPL |yophilized powder is dispersed
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roomtenperature, the mcrofluidization process is
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3Q:T8?§%6Mﬁ%%‘£2y Pﬂ'prCBﬂ{gg% fl’ mn@qyérgéf §W %Fld I?tgnurﬁgenlc



35 neasured flow rate and the di spersion volune. On a
glven equi pnent at a given pressure, the resulting

nyhggﬁ;,@ﬁsmy vary from one interaction chanmbeer/tgo06/004634
anot and throughout the lifecycle of a particular

S o L R B AR an s

M EFBIPPR-di cs. As the microfluidization efficiency is
| i meet &rﬁgéﬁﬁoﬁwh&h@bﬁsw l‘rﬁlentlofﬂrﬁ&y beaéxpreskétbas a fusion protein

pr 8/% gﬁc’ é)?pgessmrq%nfgr?%er o? N |mr¥1ﬁr¥‘3!o%ﬁ‘:§1 fa%} f ;Fbrlﬁ-ugr a0 ﬁélﬁ&r ar, the Mage

t Ine're IS C
5 of prtote@ mmolw fugedkio Pr@t@nﬂ fmm Heareophilysdnfgenzae By aémé@ecﬁ derivative

t hﬂlef'dopwlrf @érﬁtu@&ﬁé’ﬂ@ﬁn Whitidbr Wk @bmbe thé1fieC1/B @NPioktsE D.  Such

ntro into the apparatus. One
cyﬁ?"ég?%s %I'Sfjlsﬁgﬁedd%v@%%lyﬂa (in mnutes) needed for
t hetheo tustour-spagife apfigehPiinctude plad sircone gestiintesl tphK$4n €BAT33) tumour-

apPPHCAE Yon Ilgmstshgﬁaém%%é @MQ QF éﬂnﬂlgﬂteg Wele@Ptol c§rr|er proteins; or
cal cul ate MPL to t

10 g AHBTRLLR 7 AT ReRIde ARSToRte STt Beringle Bpith debnpgotoptin
t hbemada pieading homrone KGHhRH, VM)l%ﬁﬂmﬂaxrmahmt‘t 10faminecdoislongopeptide,
peﬁée‘ﬁ%eﬁn ntﬁé‘ﬁ%égr)nelﬁro?mg@ﬁ&%é?g &y nQfmbRea B c?%r‘?r red

equl p tera hanmbers use The total
antuatPreferred, emaediment pipstate %@%‘Prﬁrﬁé@“%ﬁ' f¥rb e Epsiate, ppecific
a Qt&fgteh (SN SPATE PGS (ANKEEIB(4)PgBS ofmed 986)f BEMA oftariigen known as
150ygL Apartlcle size limt (diim is defined, based
Brical data. 15 The neasurenent is reali zed by
phBtong% bra epsttieshedisaerinprreispse (el liked 2ihiaoine, acﬁrl@ng, with 2

dUkansetved %élﬂ{eeﬁlﬁ{édséiﬁatalytidlﬁ[bmals Bes @l émlﬁg-’teﬂ‘hlﬁgeﬁre propeptlde

Und this |

ar teR. Flpatiat PgBLoERy Knhlef Py L Care eageon P

i sMosmtR.nGelthasint.i Hogh& Kf déndr SMalécutar rofaingt arldnchasactmsatlon of
20 o_bf)l%b@&d 'anfé?lﬁroﬁ&ﬂéaulmea%@ﬁrtbeﬁroégsecwﬁﬂ %stat%%&rtétéheexpressmn in

filtrat d
i BrobrNal A sronSh (1i20HeE sLFCaliNAip e thysyilon silgnas been
t odeﬁﬁthb | pregidtecaissdature tio veiyesifildrt toatthenkrawe aseridd tpeteases,

ﬁo%dg%éjc'tm&al% dm‘yB%)tl é ﬁﬂ%rﬁti} Qg}rlbll% dGh'!Ia@t 'ﬁ% ﬁ%t&la protein is 224

or inject tered through'a
0. zrzwmaﬁlﬁ* loes With @B AP gpiona shawndapbe nafwally Ragesias:
chPgogfébé aLibiedide Sedudité Bhd (BdLWREd p&\lyﬂébh@/sﬁwenceZEr_:lg homologs are
reparation o s t [
ad Jdla(\‘.:/] N egrl%%onAgb%{P Hr(%s %ﬂatl SQ%QB%HHA}F@R%%@/ %ZE‘IH §!19) and in
qu&ﬂﬂfhﬂmﬂﬁl cﬁ‘ﬂtﬁwmmm@haﬁ @9%9@8112&% amglsprﬂmcoa"gspondmg granted

&Ehtw 5'9@5 Y62) 901335130117 1 (BSPEIBS [t &frebiInBhg gfdrtedpatents US

prégﬁ?eg"@ g s ST 4&% ;:a&(%g,epgﬁ? S 5o e Rbssa0 Pr03P).

30 Th#he\RGEEt revprtipa provisiesoomasitions tQuEiong prostdse eretéim fusigns based
CORRT hr5Qadd! 9} Iam@ hf? fs' dd GlaRlold P@es( m?e@f (“derlvatlves ). Such

chol est er ol i'n an_anoun
25 gerb@tlvgﬁ @reeg.@tgpl% for 5% lngberﬁq:qu@c %pwp[ormglgmps \y\glfcaézre suitable for
gl thentreiriend Xof R prebitepimonac Typiaihd treeiragnigh? Will contain at least 20,

r
voP AR Sty P g3 1 OF Ky Bl S S 8 b p tho above
35s arﬁéererwgﬁ edteeland patpetepplisaliBsbut at a | ower

concentration in an anmount of 500pg DOPC, 125pg
chol esterol, 25pg 3D-MPL and %?pg @21, phosphate NaC
buffer and water to a vol une 5In the process
of production of |iposones contalnlng MPL t he DOPC
(Di ol ey’ phosphati dyl choline), cholesterol and MPL are
di ssolved in ethanol. Alipid filmis forned by
sol vent evaporati on under vacuum Phosphate Buffer
Saline (9 mV Na2HPO4, . 41 nM KH2PO4, 100 mM NaCl) at pH
6.1 is added and the m xture is submtted to
pr ehonogeni zati on foll owed by high pressure
honogeni sation at 15,000 psi (around 15 to 10 20
cycles). This |leads to the production of |iposones
which are sterile filtered through a 0.22 nm nenbr ane
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The objective of this experinment was to denonstrate
the ef fi caﬁy of an adjuvanted influenza vacc
t

WEEPEEPY the plain (un-adjuvanted) vacci nePr}:er&mﬁ?m“M

end poi nt s wer e: 1) Primary end-point: reduction of
vift &frther, SEkrieg PFRSfﬂfﬁswt'Qméﬁégc’“ﬂT @&rPHdFosesnes 1D no 113 of
chbdsrarges.  IdnuSeaidRddynefddarfdo péHicrs bﬂﬁr&bﬂ&brﬁpr@fngtéleieast 20,

dLGHFé%&%L% f?sgxg%s&?@[ab :T%ac}r?lt §0%¥I ou? %JF 10 acm%x e@cﬁ?% in the above
f é?fﬁ@nged(nﬂm FIdcayon. Gep dey F-'f(femma PatEd (V![QBQ/@%@éks wer e
o ljtRdrpRshtdis SBcivt SMGehDAS khbva Gxm(WibsaRsah 8§, &ind W/004149. Anather

1 5 RS o MR B AT Ba'o0 (4" Log TG 0RO/ m) . On
d&ytha tuméus rassrctageantigéns] useiubid thencandaxtisittbe ardsgntiiviehtion include:

f Lﬁld mlmen cﬂé}ﬁ 874 (2@915@5@3 \L@s“sas N6 93esH 1P HRGH DAL '_gafb)non et
ni a/ 20/ 99

.comb | edo
500y 36 61 o e S psingh ST IDS EAPC S ceioich 687 215,
t I#eidltlodwj( |aatigeed particulady réBvdmy far ierapy af adnceoal$ecomyiribe arosinase

ypt ypi ¢ strain H3N2 A/ Wom ng/ 3/ 2003 (4.5 Log
T%l“%&@?'

5o Gty p b e “CM AL ool SRS AT Us 5827, 665 WO

clsgbiosng el 4,98 3A84Ct Bpdcificsllyadoifipiitel diei Mad @ Nderit¥dApéptides that

(Nt B0lolsodih of 4 418 E pbtety hlefily 2t bt two suon

| irpRegtsmEsd miich iHBcogigrg miahe SV antibody (US 6 054 438). Other mucin
derived peptides include peptide from Muc 5.

The antigen of the invention may be a breast cancer antigens such as her 2/ Neu,
mammaglobin {US patent 5668267) or those disclosed in WO/00 52165, W099/33869,
WOB9/19479, WO 98/45328. Her 2 neu antigens are disclosed inter alia, in US patent
5,801,005. Preferably the Her 2 neu comprises the entire extracellular domain (
comprising approximaiely amino acid 1 —-845) or fragments thereof and at least an
. immunogenic portion of or the entire intraceliular domain approximately the C terminal
580 amino acids . In particular, the infraceliular poriion should comprise the
phosphorylation domain or fragments thereof. Such consfructs are disclosed in
WO000/44899. A particularly preferred construct is known as ECD PD a second is known
as ECD PD See Wof00/44899. The her 2 neu as used herein can be derived from rat,
mouse or human .
The compositions may contain antigens associated with tumour-support mechanisms
(e.g. anglogenesis, {umour invasion) for example tie 2, VEGF.
It Is foreseen that compositions of the present invention may use antigens derived from
Borrelia sp.. For example, antigens may include nucleic acid, pathogen derived antigen or
antigenic preparations, recombinantly produced protein or peptides, and chimeric fusion
proteins. In particular the antigen is OspA. The OspA may be a full mature protein In a
lipidated form virtue of the host cell (E.Coli) termed (Lipo-OspA) or a non-lipidated
derivative. Such non-ipidated derivatives Include the non-lipidated NS1-OspA fusion
proteiﬁ which has the first 81 N-terminal amino acids of the non-struciural protein (NS1) of
43



IM Day 21 In Primng HLIN1 (NSt ockol m?24/9 0) Day 0 6
ferrets/group. In/Po = Individual/pool 111.2.2.

Pr epgbabh@m7of the vaccine formul ations (Tabl ecgkszideoisss
Formul ation 1: Trivalent Split Plain (un-adi uvanted)

f Oﬁﬂplhﬁfgn%VEruspm thd é{oﬂlggtec;@f}.ﬁ\eﬂ%feﬂt Qﬁjd Qrﬂﬂnez IﬂDW@fS A is a non-

one concen xture ‘cont ai hi ng
TwdiiatediomTpf Qg %[%%3 grrditioppld) (eﬂﬁ'ﬁ‘ﬂtal‘l'ﬂoﬁ'dﬁ aking into
ac QHipbsifidhe of diec pgedtit SmvBhtdBafdy bé ubdtiefos tifeaproptylaXiseor therapy of

ad%ﬁe %\% %ug\%a%égés ou'!cpé ﬁﬁ&l#\ﬁgle@&éﬁ&m (fﬁ;'?&g%gllerﬂ;elr Eﬂ and allergen

5st nnan-npe&rf e aatiness (fwr ?*ﬁ"ll@ penYdes ﬁlerrwdw@orbéwoée gk diegiding but not

ad@éstricfaa to Eﬁb%tafn%mldle%bbépﬂdé GEFQM?‘?QG@ Bﬁpr m ni mum 15
ect

Fo LR 1R 0B FIePG Ao e eI e o P R Hherapy o
wi chronPLJig@BiEts iotherd F@soaltesgy, cPBSr 10 iffebiipus alinpeprsr &usl chronic

( PliséradrsWneNs288s Ju@h Qs Qtﬁ&‘éﬁ‘d'ﬁréﬁ ﬁﬁ() Aiﬁ!ﬂ'fen‘/iﬁJ | as a
m xt ure Cont ai ni

n
10 il FETEBIPI g e gresetdodnenicio U8 ERBGHTY prlbfr e
| n inbrhencifierapients) trmmerad:ﬂdldeases veathe es Tlononic mprditons mnd cancers, but

%Eé_}ééﬁ@ fﬁe%b%ﬁf %é?gsteﬂtﬁﬁgcﬁ%s 3&%@%& mgrbomoé\ﬁons H?M% present

rain are adde mn stirring
bet’\)@@i‘?“ @5%!’?"5‘3”!?6& syijasle. forre iImmraathespy g Infectiays; diseages, such as
f ofmubdrcuasiBUlBE AIDS ai!fde-lépatltﬁfB (SlepByadrbsidfections21- MPLI n i's

15ad9i%g Fnot *&8nt£;8 romﬁl tﬂél' UI trﬁeqﬁbds&' tFeraﬁr‘#enft B an individual
m ni-num E b%

m nut e
m suseeptibier tof ¢rrﬁy§°grprgsfr oﬁhem@@@m@nﬁmg the admmlstratlon of a

chobRfeef Mk pﬂé&gﬁ/lrmentlowl?dthg fiatvidll, @BRLY RBucing the amount of CD4+ T-
i ARRORRe e, phacseaipt B P lichyof paiy 8 i 6 cber oo

t r idecihe imtandpividuahalreedy infec@thwittdiveent rat i on of MPL and
20@®21 10in the final formulation is 50pg per 500pl. The

fornmul ation is 0 not adm ni stered .
o Ol iens' el Recerl Galcreply s GROTBRES 9o (or i
C omadditiinra) taakel mead@tadca! entipescdiestribet @hovei Pplysangharile Bntigens are

f Ol RABRENGGBY Flidult b aldoRiBl KR WP BhOUBANTE & therefore

calculated to reac targete
Fi ﬁw@%ﬁ‘ﬁ&wﬁe@ﬁfatﬁ@@?ww@% of therjveption by adm”""g said liquid
- 25( F(bmmﬂ.tatthm@u\@he«ﬁame thvavitibh egtBpdrasdousty. MEefefadly thd 0Pk Dacterial

El?. {%%m e Ere%%[ C%g’?ﬁ%eg?&p c%ngétfnb of! I\%me&lﬂ&t;c}/sl':s%rw 9 A capsular

T'ero
saccharide (MenA), N. meningitidis serogroup C capsular saccharide (MenC), N.

meningitidis serogroup Y capsular saccharide (MenY), N. meningftidis serogroup W-135
capsular saccharide (MenW), Group B Streptococcus group | capsular saccharide, Group
30 B Streptococcus group I capsular saccharide, Group B Streptococcus group 1l capsular
saccharide, Group B Streptococcus group IV 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 LPS, 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
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HIN1: 15pg H3N2: 15pg B: 17.5po 375pg 55pg 50pg - - - -

gsg}%g&&gaébgpg H3N2: 15pg B: 17.5pg 375pg SSD%%(%Q&@“M

Pg 50pg 111.2.3. Read-outs (Table 3)
bR g T
Ti derivgd foym 2aid LPSI ByaNt inboditeks (R4 it si heams pnePsranorBas the 12 known
PritnfuRlypdBQSt, Lb UM, 284601, LBAS! LR} §198).

Particularly preferred combinations are compositions comprising: 1) conjugated Hib,
conjugated MenA and conjugated MenC; 2) conjugated Hib, conjugated MenY and
conjugated MenC; 3) conjugated Hib and conjugated MenC; and 4) conjugated MenA,
conjugated MenC, conjugated MenY and conjugated MenW-135. The amount of PS in
each of the above conjugates may be 5 or 10 Og each per 0.5 mL human dose.
Preferably Hib, MenA, MenC, MenW-135 and MenY are TT cohjugates.
A prablem associated with the polysaccharide approach to vaccination, is the fact that
polysaccharides per se are poor immunogens. To overcome this, saccharides of the
invention may be conjugated to protein carriers, which provide bystander T-cell help. It is
preferred, therefore, that the saccharides ufilised in the invention are linked to such a
protein carrier. Examples of such carriers which are currently commonly used for the
production of saccharide immunogens include the Diphtheria and Tetanus toxoids (DT,
DT CRM197 and TT respectively), Keyhole Limpet Haemocyanin (KLH), protein D from
Haemophilus influenzae (EP 594610-B), OMPC from N. meningitidis, and the purified
protein derivative of Tuberculin (PPD). !
The saccharide may be linked to the carrier protein by any known method (for example,
by Likhite, U.S. Patent 4,372,945 and by Armor et al., U.S. Patent 4,474,757). Preferably,
CDAP conjugation is carmried out (WO 95/08348).
. Preferably the protein:saccharide (weight:welght) ratio of the conjugates is 0.3:1 to 1:1,
more preferably 0.6:1 fo 0.8:1, and most preferably about 0.7:1.

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 fo 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
can be formulated with (or administered separately but at the same time) the well known
‘trivalent’ combination vaccine comprising Diphtheria toxoid (DT), tetanus toxoid (TT), and
periussis components [typically detoxified Pertussis foxoid (PT) and filamentous
haemagglutinin (FHA) with optional pertactin (PRN) and/or agglutinin 1+2], for example
the marketed vaccine INFANRIX-DTPa™ (SmithKlineBeecham Biologicals) which
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
45



Sera Hemaggl utination inhibition test 111.3. Results
A schematic representation of the results is given in
Fi gubesmraesard 2. 111.3.1. Hunoral immunity (Fipguwes20b§004634
5Haemaggl utination inhibition activity against the .

gl%nqgﬁ?;f\»a@anémagafgs hAREIoARy 3 /gg;, byl BERBIERI2B0749 aniger

enge straln om ng ected I n
seﬂ'éBSP“‘ﬂbnﬁ"B‘Oaﬂfuﬁa?@g%r (Fejr Bﬁtﬁn%?t '"eﬁgyaf? teyalegt polio virus ~ IPV),
[ nmomxamabatMam @bLieg mbrernemrﬁgman@bnaypelaam Rdemophilus influenzae

?Eotei_llgn}&%ﬁ%ﬂ{gfﬂgp A %}ﬁgﬂaﬁ? Fl%'?e‘insc hal | enge.
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8o ko ol PIE PP, 1 B ShA TR, s
of (AMC)};iTbph &/ondbpkb iY¥@ ©V/Aar a5 WO 932880 (FM@1 Capi Hpdminen ME, et
af E £ [10bSTTHREZ ﬁﬂrh&ﬂ 61:200230n bR 1ZdIoP Ui VO 93/03781 (University

AR S o skl ol owrss
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Pl ai n vacci
A PEREHRIFSORTHOT8 Hilve h@CTﬁP\‘?%(PQ?F) s?ﬂdl PmpR; ERmRigsyof non-
W typeddiRURGEHopHius iiflanae santgsis altieh tan Sk gnélfidedaintd yombination
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WI §?ﬁ66ﬂ$ 305p|9ftqte ﬁep‘@nﬂy Foungaiiop) a plp@ﬁg@nnmﬁrfzg] peptides therefrom
Ny Q18 F0sepB@OBsion) USI 5393464QaBL) bnWOERIA0SH]; OMP26 [WO 97/01638

f‘#@% B’%E?"‘ 09 e (bl ol iy SRAT Y54 RlrtBA) i vt

WI Himd KPS 2mwil:n Hiwgp Slowss Hnh Happ D13/ (N@N94l12641), protein D (EP
20 CabeAap), Bo:2h B8 (@J@ﬁb@iﬁ%‘ﬁngdong/ 7197 strains,
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t Itr t 1on O
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25 naﬁﬁd Mafd esantigss dpevd ausivasl sey, agliSchmist Aac.i el afvibl, tday 2001,

| nB ? '%DQPH\I.{] StreC?nd F ﬂ)\f@#see%.né Ilcﬁ'et Zlhgupr?) Varc?el[a {e.g.
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i neltenvalep elyeopmieiisnieY.seta). angomy (B'53||)>0°ﬂﬂE@"€t!’§§)s°faMM8r (measles,
cha{u}rﬁgg@ae@t atistically significant | ovver vi ral

RrPrRPHo-LETAHE Fob el Rl T i hieH Gy on for

30 PI giobal treattrenDay paSer(tion o yoditisPoedia clomiptisasyee onootd Streptococcus
}’\aénég@ggfré% esgcérﬁné@§ﬁ|ge¥@§ fsterably kbhjughteti tpi&inBY, chheoér more
pneumococcai protelns (preferably those described above), and one or more surface-
exposed antigen from Moraxella catarrhalis andfor 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 iiself an immunogen capable of
producing B-cell mediated protection against non-typeable H. influenzae (ntHi). The:
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H gher hunoral responses (HI titers) were observed
Wi ent Split adjuvanted w th MPUQS21
‘R/Bszgﬂr}lggslsg(%onpared to the Trivalent Split P alllcﬁl 2?061004634
After i I zat |
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| RG(P AR fbthe LdRIsTbE) e i Blctap@pibls strain

ANVyom ng/ 3/ 2 cross reactivity before challenge

with this stral n) MPL/ Q821 in |iposomes formulations

showed added benefit in terms of protective efficacy
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plain or adjuvanted (see groups in Tables 4 to 6

beah QﬁﬁlculéF%m zﬂ:t éxcﬁswé@t ésﬂ:ﬁ ﬁndm\)éﬂ ron4l REdIRmche R¥sponse’ is obtained
tr.eat Pl ai n naisuvat ed

=LA @manlgglpﬂly ell‘%)f"gﬁ‘id)é’ l?ﬂt H? nag p&g(ngiJ who s seronegative Tto 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 fo said antigen once encountered. In a specific aspect said CD4 T-cell immune
response is obtained in an immunocompromised subject such as an elderly, typically 65
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pr CRRGHEN S " '?{i; a?q’fbar a F‘Fﬂd(“e% “ﬂ?rﬂae)of mopOs2 1

Het erol ogous primng DO 8 Aggripal Thi (sub-unit) /
%g\}ggsddﬁ ?nan ﬁ‘BEE Pe%b%? gﬁaxsoeparsﬁégs&g%y%egsuf gq,sthe I{)mmber

I V° foes p"PF‘é'-'ﬂ)’lSraé‘UPB‘ﬁe Ellowipgcyieléebne for mul ati ons

For mul a&dll@ﬁmﬁw ngCHt QB to dlﬁé'eﬁ%ﬁoﬂiﬁesf (@DqDIQ (PL"JQ qu ke

H 7. en one fold concentrated
(PR 0 codloRPardtio s RoghsTHOE Shd roities bislingy B AR welENY)
(quant i ¢elleprotiadirigreg lsasttlio2 anc Mfier tREKIEGTOAQE TNEAFRGENt
in the s ra| ter
o e Blofifnt Rad 6t 3poBiriolifs oA e SBimn
and »5pglipproduchigrad lenstANE c. add exbtivdr tytoide (2, IO40L, IFgy)
bet ween each addition. The fornulation is stirred for

m ni mrum_ 15 mnutes and stored at 4C if not
204e7e Mk be aryoved (&4 il'—};ag![ immune response when cells producing any of the

above cytokines will be in a higher amount following administration of the adjuvanted
composition compared to the administration of the un-adjuvanted composition. Typically
at least one, preferably two of the five conditions mentioned herein above will be fulfilled.
In a pariicular embodiment, the cells producing all four cytokines will be present at a
higher amount in the adjuvanted group compared to the un-adjuvanted group.

The improved CD4 T-cell immune response conferred by an adjuvanted influenza
composition of the present invention may be ideally obtained after one single
administration. The single dose approach will be exiremely relevant for example in a
rapidly evolving outbreak situation. In cerfain circumstances, especially for the 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
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
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
Individuals immunized with the un-adjuvanted composition. An improved B-memory cell
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result in reducing the overall morbidity and mortality rate and preventing emergency
admissions to hospital for pneumonia and other influenza-fike illness. This may also bé of
benefit to the infant population (below 5 years, preferably below 2 years of age).
Furthermore it may allow inducing a CD4 T cell response which is more persistent in time,
e.g. still present one year after the first vaccination, compared to the response induced
with the un-adjuvanted formulation.

In a specific aspect, the CD4 T-cell immune response, such as the improved CD4 T-cell
immune response obtained in an unprimed subject, involves the induction of a cross-
reactive CD4 T helper response. In particular, the amount of cross-reactive CD4 T cells is
increased. By ‘cross-reactive’ CD4 response is meant CD4 T-cell targsting shared

epitopes between influenza strains.

Usually, available influsnza vaccines are effecltive only against infecting strains of
influenza virus that have haemaggiutinin of similar antigenic chatacteristics. When the
infecting (circulating) influenza virus has undergone minor changes (such as a point
mutation or an accumulation of point mutations resulting in amine 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
limited protection as the newly created varlants may escape immunity induced by prior
influenza infection or vaccination. Antigenic drift is responsible for annual epidemics that
occur during interpandemic periods (Wiley & Skehel, 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
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
50
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composition. This may be advantageous when the circulating strain is difficult to
propagate in eggs or to produce in cell culture, rendering the use of a driited strain a
working alternative. This may also be advantageous when the subject received a first and
a second vaccination several months or a year apart, and the influenza strain in the
immunogenic composition used for a second immunization is a drift variant strain of the
strain used in the composition used for the first vaccination.

The adjuvanted influenza immunogenic composition as herein defined has therefore a
higher ability to induce sero-protection and cross-reactive CD4 T cells in vaccinated
elderly subjects. This characteristic may be associated with a higher ability to respond
against a variant strain of the strain present in the immunogenic composition. This may
prove to be an important advaniage in a pandemic situation. For example a multivalent
influenza immunogenic composition comprising any or several of H5, a H2, a H9, H7 or
H6 strain(s) may provide a higher ability to respond against a pandemic variént, i.e. a drift
strain of said pandemic strain(s), either upon subsequent vaccination with or upon
infection by said drift strain.

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

CD4 T-cells that are able to recognize both homologous and drifted Influenza sirains 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
pandemic strains may prove fo be an important characteristic in the case of pandemics.

Consistently with the above observations, CD4 T-cell epitopes shared by different
Influenza strains have been identified in human (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 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
haemagglutinin (antigenic shift) against which currently available vaccines have no
efficacy.
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110pg 100pg 1ng 250pg 50pg 50pg Table 6: Final
CORR®&lathcasy70f the forrmulations 5 to 8 prepar edrosiohe/onscss
Aggri pal Tmvaccine (1 m) G oup Antigen DOPC

Chol esterol MPL Q521 5 | dose of Aggripal vaccine _ _ _

Revaccination and composition used for revaccination (boosting composition)

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

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

strain.

in ancther aspect, the invention provides for the use of an influenza virus or antigenic
preparation thereof in the manufacture of an influenza immunogenic compasition 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.

In-another aspect the present invention provides for a method for vaccinating a hurnan
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
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 fo be associated with a
pandemic outbraak. In another specific embodiment said variant sfrain is associated with
a pandemic outbreak or has the potential o be associated with a pandemic outbreak. in
particular, the re-vaccination is made with an influenza composition comprising at least
one sirain 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,
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Sanpl e type In/Po Analysis nethod Anti-H antibodies
( HIYPicellyapapcimpipn imapiest leastigriugiitheafteoine {imkypcdstioge). arefarebly 8

to 14 months after, more preferably at around 10 to 12 months after.

The immunogenic composition for revaccination (the boosting composition) may contain
any type of antigen preparation, either inactivated or live attenuated. It may contain the
same type of antigen preparation e.g. a split influenza virus or antigenic preparation
thereof, a whole virion, or a purified HA and NA (sub-unif) vaccine, as the immunogenic
composition used for the first vaccination. Alternatively the boosting composition may
contain another type of influehza 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®/nflusplit®
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
hergin 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 1o mean peplides/sequences/epitopes from different antigens which cah be
recognised by the same CD4 cell (see examples of described epitopes in: Gelder C et al,
19988, 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: H5N1, HON2, H7N7, and H2N2. Said sfrain may be the same as that, or
onhe 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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25 Poﬂﬁe' ihTRHAH #RbérPS affifénic @8mhEshitloR udedIR Rlvacdatich preferably comprises
m gneat%uvanp suitably as described above, The adjuvant may be a saponin presented in
the form of a liposome, as herein above described, which is pteferred, optionally

containing an additional adjuvant such as 3D-MPL.

30 In one aspect revaccination induces any, preferably two or all, of the following: (i) an
improved CP4 response against the influenza virus or antigenic preparation thereof, or (ii)
an improved B cell memory response or (iii} an improved humoral response, compared to
the equivalent response induced after a first vaccination with the un-adjuvanied influenza
virus or antigenic preparation thereof. Preferably the immunological response(s) induced

35  after revaccination with the adjuvanted influenza virus or antigenic preparation thereof as

herein defined, is (are) higher than the corresponding response induced afiter the
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Table 8 Group Antigen(s) + dosage Formulation +dosage
O:her treatments 1 TrivalentSplit pg/strain/50 pl Flu

\? g&o%&gﬁet er ol ogous prim ng DO whol e | nacticYaig@e/004634
5pg % plintranasally 2 TrivalentSplit pg/strain/50 pl

Flu -1.5 Li posones contai ni ng. 3D- MPL 50pg per 0.5mndl

dose Het erol ogous prim DO whol e I nactivated

5p§P£O'b&q|'rﬁPﬁ%ﬂ¢a§aﬁfﬁ9 by dT%erI"@Wﬁ)P¢ﬁ|"W§@P% idenifjeghin human

F' (bee*@r@xm](?&&ﬁ@ fael. 1@9@ﬂﬁlrﬁ’rﬁml 1bi@}:2110229 GRldSr CM ot al. 1996
Pr W 097000 9826 nd eldey B8 0a12R35 SR NdsBBASHAo%-506).

In a specific embodiment, the revaccination is made by using a boosting composition
which contains an influenza virus or antigenic preparation thereof which shares common
CD4 T-cell epliopes with the influenza virus antigen or antigenic preparation thereof used
for the first vaccination. The Invention thus relates to the use of the immunogenic
composition comprising a pandemic Influenza virus or antigenic preparation thereof and a
saponoin in the form of a liposome, in particular QS21 in its detoxified form with
cholestero!l optionally with 3D-MPL, in the manufaciure of a first vaccination-component of
a multi-dose vaccine, the multi-dose vaccine further comprising, as a boosting dose, an
influenza virus or antigenic preparation thereof which shares common CD4 T-cell epitopes
with the pandemic influenza virus anfigen or virus antigenic preparation thereof of the

dose given at the first vaccination.
Vaccination means

The immunogenic composifions of the invention may be administered by any suitable
delivery route, such as intradermal, mucosal e.g. intranasal, oral, intramuscular or
subcutaneous, Other dellvery routes are well known in the art.

The inframuscular delivery route is preferred for the adjuvanted immunogenic

composition.

Intradermal delivery is another suitable route. Any suitable device may be used for
intradermal delivery, for example short needle devices such as those described in US
4,886,499, US5,190,521, US 5,328,483, US 5,527,288, US 4,270,537, US 5,015,235, US
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 W099/34850 and EP1092444, incorporated herein by reference, and
functional equivélents thereof. Also suitable are jet injection devices which deliver liquid
vaccines fo the dermis via a liquid jet Injector or via a needle which pierces the stratum
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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4 TrivalentSplit pg/strain/50 pl Flu -1.5 MPL and Q821

25 er 0.5m dose Heterol ogous primng DO
g%tzl S 5pg/ 20plintranasally 5 Trival ent S]]’ov%]ﬁ B2006/004634

strain/50 Flu -1.5 MPL and 21 50p
S0 U BB U 001 145 RIS Wa R s BTl 5 466,220, U

Smgaszaﬁs lisns Banaasaliby,3RBE US 5loew4 130 USISH2006895 US 4 596 556US
P4 7507384 153 H"@&’{ §ao‘ D%%tézﬂé%gﬁ %5%9 ﬁ?&%laqr&t\/(@@?ﬁ@ﬁ#y ?lso suitable

For mul at’i ons’ in-exa
r & pllistic mn%?r&aﬂw Y%!ééews Hyhigh vser eomprﬁsgm ges Wiaccelerate

1QHedrog | potvtigrabin® thrdudRithe biteMa@sd bivink )ékiﬂGél EH@;SJerrtnE eadtitionally,

d t t d er
3581y S0 15, A, B R O et o
t@dml‘tﬁé’a’ilqiﬂrrunl zed with PBS, an increase in H titres
was observed

Another suitable administration route is the subcutaneous route. Any suitable device may
be used for subcutaneous delivery, for example classical needle. Preferably, a needle-
free jet injector service is used, such as that published in WO 01/05453, WO 01/05452,
WO 01/05451, WO 01/32243, WO 01/41840, WO 01/41839, WO 01/47585, WO
01/56637, WO 01/58512, WO 01/64269, WO 01/78810, WO 01/91835, WO 01/97884,
WO 02/08796, WO 02/34317. More preferably said device is pre-filled with the liquid -
vaccine formulation.

Alternatively the vaccine is administered infranasally. 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
formulation to the nasopharyngeal area, without or substantially without it entering the
lungs.

Preferred devices for intranasal administration of the vaccines according to the invention
are spray devices. Suitable commercially available nasal spray devices include
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 infranasal use are devices for which the performance of the
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 sasier fo 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
EP 516 636, incorporated herein by reference. Such devices are commercially available
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[ | Alte xing t
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i nfl uenza candi date vaccine i a preservative-free
vacci ne. 25VI.2.2. Conposition of the ASOLB adl uvant ed
clinical ot One dose of the reconstituted
ASOLB- adj uvant ed i nfl uenza vacci ne corresponds to 1

m.. Its conposition is given in Table 8. It contains

15 pg HA of each influenza virus strain as in the

regi stered FluarixTm a-Ri x(r) vaccine. 30 Table 8 -
Composition (influenza and adjuvant conponents) of the
reconstituted ASOLB adj uvanted influenza candi date
vacci ne
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per dose Anal ytical Reference ACTIVE | NGREDI ENTS

I na&bizy@h&gmspl it vi rions - A/ New Cal edoni a/ 2@¢&92:82006/004634
(HlNl I'VR-116 - A/ New York/55/2004 (1-13N2) NYMC

LB Sl ROl R o

- L‘P"p@%‘iﬂ?és di ol eyl phosphati dyl chol i ne ( DOPC)
Chol esterol MPL 1000 pg 250 pg 50 gg GSK Bi o 3217 Ph.

Eur an%gn%g ags pp?eoo m%?na%onallg% nl'leasure the efficacy of influenza vaccines. The
, European Union official criteria for an effective vaccine against influenza are set out in the

Table 1 below. Theoretically, to meet the European Union requirements, an influenza
vaccine has o meet only one of the criteria in the table, for all sirains of influenza included
in the vaccine. The compositions of the present invention sultably meet at least one such

criteria.

However in practice, at least two or all three of the criteria will need fo be met for all
strains, particularly for & new vaccine such as a new vaccine for delivery via a different
route. Under some circumstances two criteria may be sufficient. For example, it may be
acceptable for two of the three criteria to be met by all strains while the third criterion is
met by some but not all strains {e.g. two out of three strains). The requirements are
different for adult populations (18-60 years) and elderly populaiions (60 years).

Table 1
| 18 - 60 years > 60 years
Seroconversion rate® >40% >30%
Conversion factor** >2.5 >2.0
Protection rate*** >70% >60%

* Seroconversion rate is defined as the percentage of vaccinees who have at least a 4-
fold increase in serum haemagglufinin inhibltion (HI) titres after vaccination, for each
vaccine strain.

** Conversion factor Is defined as the fold increase in serum HIl geometric mean titres
(GMTs) after vaccination, for each vaccine strain.

*** Protection rate is defined as the percentage of vaccinees with a serum HI 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
known fo be cured or freated through a CD4+ T cell activation, comprising
1) selecting an antigen containing CD4+ epitopes, and

60
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PORESNpIe TDFnhlifdIGdias ReEd-Blt SiRdasit 15 GSK Rio consists

of suspensi on of 21 powder in water for injection at

a concentration of approximately 5 ng/nL, pH

adj.ust miioé miethoplsl 6.0 0.2 and sterile filtration. The

liquid bulk 0S21 is stored at -20C i n pol yet hyl ene

cont ai ners. I\/PL IS the 3- 0- deacyl-4' - monophosphoryl

li pl-d poglutnationlhigllion k8 i al aci d and base

hydr oI yses of the |ipopol ysaceharide fromthe Re595

strain of Sal nmonella minnesota. It is 20produced by

GSK Biologicals, Hamlton, Mntana. Bulk MPL is

supplied as the Iyophilized salt of triethylam ne

(TEA) .




In the process of production of MPL-contai ning

|i posores, DOPC (Dioleyl phosphatidylcholine),
chq{,@%e,&@;mand MPL are di ssol ved in ethanol. péyiceRio€loossss
filmis formed by sol vent evaporation under vacuum
Phosphate Buffer Saline nade of 9 mM Na2HPO4. 25 41 nM
KH2PO4, 100 mM NaCl at pH 6.1 is added and the m xture

i s TewiBivcedual t o pr ehonogeni zati on fol | owed by high
pressure hoanenlzatlon at 15 000 psi (+1-20 cycles)

l?éri' I:-Itgnngsgllt{t@l)telé%} ﬁ){ (5er5 r%ezlnttﬁe?t?éﬁrrﬁg tl'%alr\'l’\e';h wer%dgermlned
5 aseind tbe henegshitinasio) insiblban te’#‘h(eﬂ)sfl@rnrlnelplp obitie L tepids based on the
d' §I$|II’t3!r SUhLE6Hid dhtiHiiBEnZ @niodRs t&lﬁl‘ﬂblﬁhé’l‘rﬁg@u%ﬂor%ﬂcﬁi@ﬂed r8d blood

b S T e S e L - Bt e e iy ousy

Af rested3fy Keiolin aridi ghickeTgRBE Hi remnvedianrspedifc ialdaitets. Atter gretreatment,
m %Jo%l@ dmftloﬁ@&f%érafm%?e th&lb%feﬁ '\nﬁ’tﬂ 44@9\&1&&?@&%%&@&% inﬂuenza

| ut ed
10 phﬁéaﬁh 9(‘8“%8%)?04\%?@ werg thag %’d&d Wﬁ’éhe HF’PU%%T a@@”‘tﬂaﬁ%""as
| sscmaddcuheattml wee axprasdedias themtiprotay of the tut;l%st ilnéidn of serum that
eteq i?.ﬁ Pt?é?! Hgﬁfgﬁtg@%ﬁcﬂw I an‘gu‘ﬁ@%f e‘% Wdd&h0, an
d| WF%@P'@&PVPN% sgoeq af gtl’tewalﬁpdps are stored at +2
to +8C. The ASOILB diluent is an opal escent colorl ess
gy’%fﬂ e%grontforelgn particles, contained in a
F ﬁg 5é 1 glass vial. The target fill for each
V|aI is 0.7 mM in order to neet the specification 0.5

rrflétens'i.cﬁéhﬁm@e BOHBMERSP PSS vetcu.haﬁan HY titetNBING OIS AT The

uvant e rys_yvaccin
e aisies e spelys ot b by PG ATER PRI Ve
ady utegtransormatichdf detn and i s | nJ ected into the vial
20 L Nat ALV BR egﬁ%sméﬁcﬁt(&guﬂ) ir Urﬁéﬁ@@erifﬂﬁ@hbr%ﬁtﬁ 8f groups
split_vrion antigens. After mXxing, the content iIs
wi t hdsBRH9nt o t he syringe and the needle is replaced
by» aCothranm @e0S ordeatd verFethk domagnshidinef vaddneabetvsen the different
corr One dose of 10 the reconstituted
Asmésﬁuga%uvagqeo gé)l nfl uenza candi date vacci ne
cot ré'yaﬂﬁ‘uén‘t'tﬁ'sldﬁﬁ"a"w perfarmed i@ PiRst i on of the ASOLE
25 adi uvakdyebDRagirultpRl@mpdindSOLE adj uvant ed
i nfluenza candi date vaccine is a 3 conponents vacci ne
consi sting of a concentrated trivalent inactivated
spl niraceiiul sented in a glass vial, a

15%.@@%nﬁrdtelanm @uaﬂt.ﬂ&gndntzﬁ arﬁé@r%@% VoSt oA 18 B of

vial conta ri S

f ofoRp@EGleR ?f{?Pt"tF%e"ﬁxﬁﬂé’?ro?sﬁggaﬁmﬂt‘?%% <&l A ppancor
30 pr epéaalendnimey ASEE praidgailen PEMBe acdranested af day [eposk-immanigation.

vial is wwthdrawn with a syringe and injected into t he

vial containing the ASOLB adjuvant, followed

m g@{nﬁ@nmd Apllsiasarerstipylated in w]r%@tth%wesegee)ofﬁecrg% ugubttor {Brefeldine):

adjuvant is wtdrawn with a syringe fromthe ASOLE

vial and 20injected into the vial that contains the

concentrated trivalent inactivated split vrion

antigens. After mxing the content is withdrawn into

the syringe and the needle is replaced by an _

i ntramuscul ar needl e. One dosg,of the reconstituted

ASOLB- adj uvant ed i nfl uenza cahtdi date vacci ne

corresponds to 1 nL. The ASOLE-adjuvanted influenza

candi date vaccine is a preservative-free vaccine. 25

VI.2.5. Conposition of the ASOLE adi uvanted cli ni cal

| ot One dose of the reconstituted ASOLE-adj uvant ed

i nfluenza vaccine corresponds to 1 nL. Its conposition

is given in Table 9. It contains 15 pg HA of each

influenza virus strain as in the registered

Fluari XTM ccRi x(r) vacci ne. 30 Tabl e 9Conposition

(i nfluenza and adj uvant conponents) of the

reconstituted ASAO E adjuvanted influenza candidate
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I nactivated split virions - A/ New Cal edoni a/ 20/ 99

(HIN1) |VR-116 - A/ New York/ 55/ 2004 (H3N2) NYMC X- 157

- EPI0IMER 10/ 2003 15 ng HA 15 gg HA 15 gq HKT{SHE2006/004634

Eur. 158 Ph. Eur. 158 Ph. Eur. 158 ASOLB ADJUVANT -

LiThessoredsare dheplpegresysh by ghrventipppldholinefigoresigpQyrocedure using

gﬂ@br@ﬁggg é?ﬂtibo}g?éékcﬁﬁ),g[gg IFh2 al?_ﬁ%&ﬁ %@ul@ﬁkKeB&pﬂaé.sggdld_sdf & d¥equency
ur 0. - j O .

Vi e Begits ) BATREOAIRFR ot i RGeSt 2hpiiines of T

v&elts was pedermedion PBIMOLT days afterige scondimmABiRitBn allpedasast edscted

| RohHRiBL BndB et REhSHBRARHST Redim RBIMREAJRES bRdcBPRPMPH Add-diluted

Farnmul ation of the trivalent final bulk %’é.x ]
c OTCSHEREATIRNR WRAF 1eTat oRiA R RRROMS AN ™l pradientaoperding to the
amegogenendaigraioere (centrifuge 20 min at 2500 rpm and R.T.). The mononuclear cells

at the interface were removed, washed 2x in RPMI + Add and PBMCs suspensions were
adjusted fo 2 x 10° cells/ml in RPMI 5% fetal calf serum.

In vitro antigen stimulation of PBMCs was carried out af a final conéentration of 1 x10°
cells/ml (tube FACS) with Flu frivalent split on pbeads (5 pg HA/strain) or Whole FI
(1pgHA/strain) and then incubated 2 hrs at 37°C with the addition of anti-CD28 and anti-
CD49d (1 pg/ml for both).

The addition of both antibodies, increased profiferation and cytokine production by
activated T and NK cells and can provide a costimulatory signal for CTL induction.

In addition, PBMCs were also stimulated overnight with Flu trivalent split (30 g
HA/strain)- or Whole F| (5 pgHA/strain)-pulsed BMDCs (1 x 10° cells /mi), which were
prepared by pulsing BMDCs with Flu split (60 pg/HA strain) or Whole Flu trivalent Fi (10
ugHA/strain) for 6 hrs at 37°C. Following the antigen restimulation step, PBMC are
incubated O.N. at 37°C in presence of Brefeldin (1ag/ml) at 37°C to inhibit cytokine
secretion.
IFN-y /IL-2/CD4/CDS$ staining was performed as follows: Cell suspensions were washed,
resuspended in 50pl of PBS 1% FCS containing 2% Fc blocking reagent (1/50; 2.4G2).
After 10 min incubation at 4°C, 50 pl 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 yi of Cytofix-Cytoperm (Kit BD) and
incubated 20 min at 4°C. Cells were then washed with Perm Wash (Kit BD) and
resuspended with 50 yl 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, celis 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
performed on ~ 50,000 events (iymphocytes) 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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Preparation of the ASOLB adjuvant Preparation of the
ASA E adjuvant foll owed by extenporaneous

re j ion of the ASOLE adjuvanted split wj 2006/004634
vagg(?rz&é'l.”wf%d?%r mul ati on of the trivalent fi narb}gﬁ%k

wi t hout adjuvant and filling in the antigen contai ner

Ref erence is nade to section V.2.3 for the ASO1l B
ad]-vanferets methedaza vacci ne. Preparation of ASOLB

adjuvant bulk and filling in the adjuvant container 15
Reference i s nade L Sect. lV23for t he ASOLB
adf: ! | Ext enpor aneous

s5reconstitution of the ASOl E adj uvanted split virus

vaggi %Focggug’r epare the ASO E adjuvant the content. of

cf uent vial is wwthdrawmn with a syringe and

injected into the vial containing the ASOLB adj uvant,

f olahpWesladpiutifingntighdy Merstih ehetthroe indfien28 virusjsergihs were dé@fmined

gl A ' ' A SYEI .

S b Al Bl o AT, 4 B RO bl £k o
10t hebility ptwpeeifiaatidniuenirangbadies saihiplh Rerazaotnation gf ghicken red blood

ant:élgqnsm W.ﬁ%nﬁ' VU BerbdaQIuGiam (HO L Sdrs wadetfira reated Wit £25%

t he s ee e "

| Er R el D) S8 kg el SR HER B nop-specipe
AShibiterdj Afteapredgatment. el ddlatiqm ofpeen weie incyheted with 4

c ohérﬁé@ﬁfﬁqﬁloh%nﬂs @eac@ﬁflue%raﬁcbﬁ%h@éh Blocdl defls vaRé then added

sub

15 o i aiblien aLaayrph e D o U aT B TEF L were

Vaegpresatil esithe cévimiedatof thertighies] diution@hsapiim ithat tampietely inhibited

vaggl, ]Lﬂikat%ﬂYAchéﬁM d:latio% of sdra W 9410 UnGAbetBRRY Bvel was scored

Hae % utination - i1nhibition assay The imune

r e8pBHEESIE! @t er ni ned by measuring Haermggl utination

inhibition (H') antibodies using the nethod descri bed

by YHO | aborating Centre for influenxa, Centres
20fofgg gtéceasgggﬁaont rol, Atlanta, USA (1991). Anti body

titre neasurenents were 10 conducted on thawed frozen

S e E&Hﬁhtﬁﬁmﬂa@_&s Weie’be&or&tea D 3 ﬁib&ftda}aﬂd beforThakRegsivviad y

éj#g%‘f&ﬁd P—F(lh%rf)f)gﬁ tapﬁlﬁ? g"f Fﬂ%@SIS Oﬁ V§ﬂan%e4cqq| tﬁ)bnet}y c{eﬁcnbed as

appfmlgmd ate antigens and a 0.5% fow erythrocyte
sgsuspensi on. Non- speci fric seruminhibitors were

renmoved b heaf-l atgrrent and receptor-destroying

enZyrheg trefigiormg %F‘gﬂf" i ned were eval uated for HI

anti [Brapird-elkebst.on Seatopuigtioni(@rouin erdétt foaverifd Heunoimaaiityaff groups

1:10,4 ﬁrg:]nﬁor{j'lu“on series (by a factor of 2) was

prepared up to an end dilution of 1:20480. The

titr échbﬁnéﬁﬁamw%fO \RER thﬁd}@@ﬁQ%ﬂW&V%ﬁ@f}?@ﬂWﬁ&ﬂ thecdiftarent
30st ep dopabtichBsupspnpl ete inhibition (100% of

haenalgg were perforned in

dupl [ ca{#&'h@%&‘%f)%%ﬁm% Cytonmetry )CFC) used to

eval ubuckeyrHID Teshpn awtkiply compariseski ne(s) - positive 20

CD4 or CD8 T |ynphocytes. Peripheral bl ood

E: %en“sggcifhi c CD4 and CD8 T cells can be
re B vitro to produce CD4OL, I1L-2, TNF-a

and IFN-y if incubated with their corresponding
antigen. Consequently, antigen-specific CD4 and COB T
cells can be enunerated by flow cytonetry foll ow ng
conventi onal i nmunof | uor escen®8 | abel l'i ng of cellular
phenotype as 25 well as intracellular cytokines
production. In the present study, influenza vaccine
antigens wll be used as antigens to restinulate

i nfluenza-specific T cells. Results will be expressed
as a frequency of cytokine(s)-positive CD4 or COB T
cell within the CD4 or CD8 T cell sub-popul ation. 30
ELI SPOT used to eval uate frequency of nenory B-cel
The B cell Elispot technol ogy allows the
quantification of nenory B cells specific to a given
antigen. Menory B cells can be induce to differentiate
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5 Exploratory Characterisation of PBMCs The expression
of selected surfact/activation markers (i. .
CORO R cou5 RA, CD28, CD27 or some K R)PCEé‘FFZB"é"’“““
perforned. The function of vaccine-induced T

yii§Hges) waghes sarererfamaddy séainisirationet & mbRBSINGbihinosifile én awa
rrmreleemm( TheinodufdnY wades{iEtod in @fPetiQighdng blaﬁ&ﬁm{o@aﬂ)ﬁl@ RBhtainers
1 Qfadichel per 2 cytokines), or by analysing the
expr ssi'on of factors associated with regul atory
functions such as Foxp3, CTLA-4, or TGFI 3. In

pavidal faatidH in nkfPw&IBECD28- popul ation or other
regulatory T cell popul ations can be anal ysed in

relation the hunoral, B and T cell responses to the
v ddiriasrb sampléspwere firsbstrfile Bierddrthmongig®pin X ifilers (Gxstab)tts remove any

Vipadedal c&%mrﬁé’:ﬂﬁ Q’)Oﬂfl or N4 &Rk oﬁléﬂoné B r%%&ﬁfasltne% were fransferred

ar act er vacci natl on
¢ Ry Bt oA G B! P B weligiians Tedspor MOCK ool
T-(2 ¥ mpnheys/ms waey therr sitied fodagh el & iNdubated WS35Q for 5-7days. After

{ h

o, Easy “3% O B i< Endl Rl 38Ry 7 aggopysT-
26O BiRE Begiipds gRded athinaatpdder apgther Wireyt onet ry
foll owi ng conventi onal i mmunofl uorescence |abelling of

L~ TNE-
e REols b e BRI B RSP o ionr i s oyiadh
d&§llsjg propfionalds ﬁeﬁwbehofa{lableyaltq rsesest in thetveslimbthe fend of the viral
f mema RSy Qhd isfubk@BE By ﬁe@scahﬁg fhe %mﬁnby&@amwéﬁt%

C)?P %rﬁ)r}?éesws(vlfe,'_eﬁ%tﬁ ?Jf@,\maﬁorﬁ\tf_rsh qﬁe} a.lt%eﬁ neq—_%v,rthe {18 average of
e vainieatedl oenirof celd- 0136 p @D chmresgoreto y/-3fStDev of OD of uninfected

' '&Br‘lt#b%h@l@ BREGIEIsEoriducah& iRalosed cﬁ?olf}é“dl i? ¥irast a negative
30Usi n %E% € non- | nferiorjty approac

i RFEF Ssierqay vien S0 'Fé&E'rOf%H%a'us qdjne ek %ﬁeetsmw by “Reed and
c dhehchd bad expossettas(lad MCIDEimir ed to el derly aged 65
years - the group termed Flu elderly or Flu ELD)
corrpared to Fluarix TM (adm nistered to adults aged 18
0 yReFays foraggesging e iramprirespensedu imans Fl u YNG)
was reached when the upper |imt of two-sided 98. 75%

confid ' n onetric Mean (G ratio
?g ﬁé}% &utl Ft‘lof:’n‘Ynhlbq Ee _40 35 years) group and the

| Ahe dremyne egpansees detramitied &y enapgeriiond Biibgdies wsing thepethod
| HeécﬂbéﬂSby WOVEQE0 T3 éﬁ@%@?&p%}{l@%6@ént%g b Iﬁgéé%g @bntrol,

%%n(ﬁggﬁpem fic 1-cel | s producing at I east

‘at day 21) was below 2.0 < 2 kr

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

The sera obtained were evaluated for Hl antibody levels. Starting with an initial dilution
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The 98. 75% C of GMratios, 21 days after vaccination,
was conputed using an analysis 5 of covariance

Védodgae!l on the logarithm 10 transfor mapcpgeaosnoscss
he frequences. The AI\ICO\/A nodel included the vaccine

t
gt g %dfutf&ﬁ@e@i d@?ﬁ Ea ﬁllgésdJ %ér&c?%p a}é%ﬁé ﬁﬂuti%ﬁ&f%%%{)

I uenz ate va
yeé'"h%)’“ ratmdetpmlrb m@s@l@, @ﬁameomgheﬁa@u@%weﬁsthg showed complete

r e ghaise [ 100%h 6f HaMab@ilitirati) Al by w8 pdridtméd inalllicate.
derived as exponential -transformati on of the

correspondl ng group contrast in the nodel. The 98. 75%
idags Inkik B8N s obt ai ned by

ex m@ssl%tgg thas géﬁrr%@rnrf&watea nidaa.tra?p;a?é"/m@folﬁ @mutfbh Series of the
e SHRET e, PEPRRG AT Phied YA S SEUIacs) ByOuntAE Miténza A HONZ

ad]—lalhﬂ ent Gidennal E’;‘Mrmaat‘rrteste@tmnah based ronOBie 788logits asfivity of the
i nf‘lédfglﬂ:ﬁﬁasceo\ﬁﬁitl ne aTy rei'eésésyﬁgamﬁﬁﬁ Scid? ?rglql‘f&h%%/\f?ér cleavage

| east two cyto
10dagf e, terie) neeine, 89 é%‘?ﬂﬁﬁtP%/ﬁ'i\'@ﬁewgtalﬁ‘C‘“mP s Shmasked.
anHbgemsish béroxidase (HREsRbéled peanuT agdleinbOront-Arachia dipogaea, which

dj.. i of ' h
VG S 0 GBS B A 1 bl T amouns
c| boHNE a39giutifin t capf bep detectath jagd cwaniified e ansibsirate dpacien tjh tetra-
olf gb@?fber&wmevqm:ﬂ Thef higﬁéktl aar:f&@d‘yl RRgioAdimanisil aniglist the viral
e er CcQ 0 vacci ne

16 ¢ AP PR A o SR B s IrdBaby e M 200"

in termof post-vaccination frequency of
i nf{o,yer]qém,ﬁ i Aritio saylabl e 10Adj ust ed GMratio of
yenza-

t weAR: ABBS b Temert e P A e PRt e semvles
anVirgee msytreDeatioR Syl ahifbbries otumtalneﬂom tremseruge mias i dafgrmined in a
20 le'rﬁé%(gvlgtréh?éﬂén \@Q Tté%@pa%ve)re Eééd wﬁh@tﬂ?@éﬁreaﬁﬁenglr@ﬂg asthy.
Each serum was tested |n trlpllcate A standardlsed amount of wrus was mixed with serial
dilutions of serum and incubated to allow binding of the antibodies to the virus. A cell

suspension, containing a defined amount of MDCK cells was then added to the mixture of

virus and antiserum and incubated at 33°C. After the incubation period, virus replication
25 was visualised by hemagglutination of chicken red biood celis. The 50% neutralisation
fitre of a serum was calculated by the method of Reed and Muench.

.3.4. _Cell-mediated immunity was evaluated by Cytokine Fiow Cyfometry (CFC)

Peripheral biood antigen-specific CD4 and CD8 T cells can be restimulated in vifro to
30 produce iL-2, CD40L, TNF-alpha and IFN if incubated with their corresponding antigen.

Consequently, antigen-specific CD4 and CD8 T cells can be enumerated by flow

cytometry following conventional immunofluorescence labelling of ceflular phenotype as
well as intracellular cytokines production. In the present study, Influenza vaccine antigen
as well as peptides derived from specific influenza protein were used as antigen fo
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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0.79 1.38  GMratio (Flu YNG| ASOL E) Flu ' (HG =ME
98.8% C N GM N GM Value LL UL 74 2879.6 74 2697.0
1. 9P 200788907, 44 Adj usted GM = geonetric mean aR{l/EHEp/004634

adjusted for baseline titre; N = Nunber of subjects
with both pre- and post-vaccination results avail abl e;

§28% Sl tisicAudggeonf i dence interval for the adjusted
GVI—F__?—A——‘—ra I 0 ncova nodel : adjustnment for 30baseline); LL

lower limt, UL = upper limt; Data source =

Appand Pimbslehéoditd A Results - Descriptive analysis

5 (Figure 6) The main findings were:
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» Percentage, intensity and relationship to vaccination of solicited local and general
signs and symptoms during a 7 day follow-up pericd (i.e. day of vaccination and 6
subsequent days) after vaccination and overall.

» Percentage, intensity and relationship to vaccination of unsolicited local and general
signs and symptoms during a 21 day follow-up period (i.e. day of vaccination and 26
subsequent days) after vaccination and overall.

+ Ocourrence of serious adverse events during the entire study.
1.3.5.2. Secondary endpoints
For the humoral immune response:

Observed vatiables:
« At days 0 and 21: serum hemaggiutination-inhibition (HI} and N1 antibody fitres, fested

 separately against each of the three influenza virus strains represented in the vaccine

(anti-H1N1, anti-H3N2 & anti-B-antibodies).
» At days 0 and 21: neutralising antibody titres, tested separately against each of the three
influenza virus strains represented in the vaccine

Derived variables (with 95% confidence intervals):
+ Geometric mean titres (GMTs) of serum HI antibodies with 95% confidence intervals
(95% CI) pre and post-vaccination
* Seroconversion rates* with 95% CI at day 21
» Conversion factors** with 85% Cl at day 21
» Seroprotection rates*** with 95% Cl at day 21
+» Serum NI antibody GMTs' (with 5% confidence intervals) at all timepoints.
* Seroconversion rate defined as the percentage of vaccinees who have at least a 4-foid
increase in serum Hl titres on day 21 compared to day 0, for each vaccine strain.
**Conversion factor defined as the fold increase in serum HI GMTs on day 21 compared
o day 0, for each vaccine sirain.
**Protection rate defined as the perceniage of vaccinees with a serum Hi fitre =40 afier
vaccination (for each vaccine strain) that usually is accepted as indicating protection.
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1) Before vaccination the CM response is higher in
young adults than in elderly 2) After vaccination: 5 -
there was a _booster effect of the influenza v ' 4634
t nVERPE™onse in young adul ts (18-40 years?e?}c?ﬁjé]%h
CM response in the elderly having received the

adj uvant ed i nfluenza vaccine is conparable to the CM

r eBmothe eelbmeyliateeigmadue t{EMI) respbhse di f f er ence bet ween

pr %bé‘é}ﬁ*eo%ﬁémé’a“i nation in CD4 T-1|ynphocytes
responses tor all 10cytokines | nvest

I igated (I1L-2,
COANaYS Prans & IR ot REEe SOLAR o5 e T it tests
5t heagdbstganitaes tvaesboes ocobpepsd ceibtoF| uari xT" for al |
t est,S... ' f [ ' VTN d
or aBpoteR 1 kFadp apdedf (e pecl Kl dREiol i of hgse arldons noecs o
f r bejawerdgrotainefinf | uenza- speci fic CD4/ CD8 T15
| yoghRmiit&Ea migsry B-cells were neasured at days
0, ﬁ\ﬂ? j%l an \%’So.t. The frequency of
i nf NRls A UEREMP BRU90t oki ne- posi ti ve CD4/ CD8
10T- | ynphocytes was sunmari sed (descriptive statistics)
f OlpeRAGiVaNstisst nation group at days O and 21, for each
anti gen. A Non-paranetric test (W] goxon ) was
us éﬂg'@ Frosyripatdeashiwo et @’i‘f’?‘ s Eﬁwla'r'L%c %R’%dl"@éﬁ ween
tF recéu_é@rﬁnaum @aﬁﬂuﬁmmm aaahwwnl kigel (12, CRNFoe IRNgY susOI
uarj x"”) and t statistica -V [ a ate
Fof celEFPelfs HesrLL AAT e repBRt (e AVERERH Dt ve
15St atéIBtpradiBcingatileudt WiNg eiad aretHef eytakined]Lisk THEeCRI®Y) 21/ day
0 (Pgst-/ Prevacci L O IS _oC I for
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day 0 day 21 day O day 21 ALL DOUBLES <0.0001 0. 0070
<OwB0Rik0bkeR025 CDAOL <0.0001 0. 0056 <0.0001 Opc@RdiBo0s/004634
| FNy <0.0001 0.0009 <0.0001 0.0006 1L2 <0.0001 0.0029
<QiR001,0,0021 TFNa <0.0001 0.0295 <0.0001 0.0378

* 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
than or equal to 0.05 were considered as statistically significant.

Example Il - Preparation of the MPL/QS21 liposomal adjuvant
1.3 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) aqueous dispersion of
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:

- suspend the MPL. powder in water for injection

- desaggregate any big aggregates by heating {thermal treatment)

- reduce the parficle size between 100 nm and 200 nm by microfluidization

- prefilter the preparation on a Sartoclean Pre-filter unit, 0.8/0.65um

- sterile filter the p.reparation at room tempesrature (Sartobran P unit, 0.22 ym)

MPL powder is lyophilized by microfluidisation resulting in a stable colloidal aqueous
dispersion (MPL particles of a size susceptible to sterile filtration). The MPL Iyophilized
powder is dispersed in water for injection in order to obtain a coarse 10 mg/mi
suspension. The suspension then undergoes a thermal treatment under stirring. After
cooling to room temperature, the microfluidization process is started in order fo decrease
the particle size. Microfluidization is conducted using Microfluidics 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: nm,). The
microfluidization duration, representing the number of cycles, is calculated on basis of the
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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the lifecycle of a particular interaction chamber. In the present example the interaction
chamber used is of the type F20Y Microfluidics. As the microfluidization efficiency is
linked to the couple pressure — flow rate, the processing time may vary from one batch to
ancther. The time required for 1 cycle is calculated on basis of the flow rate. The flow rate
to be considered is the flow rate measured with water for injection just before introduction
of MPL into the apparatus. One cycle is defined as the time (in minutes) needed for the
total volume of MPL to pass once through the apparatus. The time needed to obtain n
cycles is calculated as follows:

n x quantity of MPL fo treat (mh} / flow rate {ml/min)

The number of cycles is thus adapted accordingly. Minimum amount of cycles to perform
{(Nmin) are described for the preferred equipment and interaction chambers used. The total
amount of cycles to run is determined by the result of a particle size measurement
performed after ny, cycles. A particle size limit (d;,) is defined, based on historical data.
The measurement is realized by photon correlation spectroscopy (PCS) technigue, and
dim is expressed as an unimodal result (Zavenge). Under this limit, the microfluidization can
be stopped after ng, cycles. Above this limit, microfluidization is continued until
satisfactory size reduction is obtained, for maximum another 50 cycles.

If the filtration does not take place immediately after microfluidization, the dispersed MPL
is stored at +2 to +8°C awaiting transfer to the filiration area.

After microfluidization, the dispersion is diluted with water for injection, and sterile filtered
through a 0.22um filter under laminal flow. The final MPL concentration is 1 mg/mi (0.80-
1.20 mg/mi).

.2  Preparation of MPL/QS21 liposomal adjuvant

This adjuvant, named AS01, comprises 3D-MPL and QS21 in a quenched form with
cholesterol, and was made as described in WO 96/33739, incorporated herein by
reference. In particular the AS01 adjuvant was prepared essentially as Example 1.1 of
WO 96/33739. The AS01B adjuvant comprises: liposomes, which in turn comprise
dioleoyl phosphatidyicholine (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], Q821 [50pg/dose], phosphate NaCl buffer and water to a volume of 0.5ml.
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Table 1

Group | Anfigen(s)+ | Formulation + | Comments InfPo | Other treatments
dosage dosage (schedulelroute/

challenge)

1 Trivalent Full HD: 15pg | IM; Day 21 In Priming H1N1

Plain HA/strain (A/Stockolm/24
/90} Day O

2 Trivalent / | Full HD: 15ug IM; Day 21 In Priming H1N1
MPL-Q821 in | HA/strain (AfStockolm/24/9
liposomes 0) Day0

6 ferrets/group. In/Po = Individual/pool

111.2.2. Preparation of the vaccine formulations (Table 2)

20
Formulation 1: Trivalent Split Plain (un-adjuvanted) formulation:
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

25  strain H1N1, H3N2 and 17.5ug of B strain are added with 10 min stitring 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 adiuvanted with MPL/QS21 in liposomes:
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Elder|y 49 71.4 |56, 74-8142] 30.6 [18.3-45. 4] .

3 PG 0fold coneentratedhobi whsngpe fid errpentigpbedigsiwell as a mixture
48ofthiding Twbéh &, Thioh X(1B03néVES (quahtit®SEking o Sstodht the detergents

[ %ll':’eségt'ir? %e%glains) are added to water for injection. After 5 min stirring, 15ug of each
strain H1N1, H3N2 and 17.5pg of B strain are added with 10 min stirring between each
addition. The formulation is stirred for 15 minutes. A premix of so called “DQS21-MPLin is
added to the formutation which is then stirred for minimum 15 minutes. The DQS21-MPLin
premix is & mixiure of liposomes (made of DOPC 40mg/ml, cholesteral 10ma/ml, MPL
2mg/ml) and the immunostimulant QS21. This premix Is incubated for a minimum of 15
minutes prior to addition to the trivalent split mixture. The concentration of MPL and QS21
in the final formulation is 50ug per 500ul. The formulation is stored at 4°C if not
administered directly.

Remark: In each formulation, 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
volume.

Table 2: Final composition of formulations 1 and 2 (Formulations prepared with split
strains (for 500p0))

Formulation | Antigen Tween | Triton X- | VES | DOPGC | Cholesterol | MPL | QS21
80 100

1 Hi1N1:15pg | 375ug | 55ug 50ug |- - - -
H3N2: 15ug
B: 17.5ug

2 H1N1:15ug | 375ug | 55ug 50ug | 1mg 250u4a 50ug | 50ug
H3N2: 159
B: 17.5ug

11l.2.3. Read-oufs (Table 3)

Table 3

Readout Timepoint Sample-type Analysis method

Viral shadding { 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) challenge
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52.0 [40.2-63.7] 5.0(3.6-6.9] 9.2 [7.1-11.8] A/ New

York (H3N2) Flu Yng 75 93.3 [85.12-97. 80]
76‘9& %7/36_8&5' 1] Fl u El derl Yy 49 81.6167. 98- 91’(:]?/&%2006/004634
69.4154.6-81.7] 8.2 [5.7-11.8] Fl uAS018 75

96 -99.17] 85,3(75.3-92.4] 13.1 [10.0-17.1
N TR b.0169. |

93.3 [85.12-97.80] 80.0169. 2-88. 4]

14 Asghanatic pepreseniglion of fhggesyisle given inviigpres 1.and 2.

111.3.1. Humoral immunity {(Fiqure 1).

Haemagglutination inhibition activity against the H3N2 vaccine strains (vaccine strain

A/Panama/2007/99 and challenge strain A/Myoming/3/2003) was detected in sera from 6

animals per group at Day 17 after intranasal heterologous priming and at Day 21 Post-

immunization and Day 13 Post-challenge.

Anti-Hemagglutinin antibody titers io the three influenza virus strains were determined

using the hemagglutination inhibition test (HI} as detailed under Example L2.1. The

conclusions are as follows:

>

>

For the two A/H3N2 strains and for ail groups, a boost of Hl titers was observed in
all vaccinated groups affer immunization.

Post-immunization with A/Panama/2007/99, statistically significant higher anti-
A/Panama/2007/99 HI titers were observed when the Trivalent Split vaccine was
adjuvanted with MPL/QS21 in liposomes compared to the Trivalent Split Plain
vaccine.

After immunization with AfPanama/2007/99, only the Trivalent Split adjuvanted
with MPL/QS21 in liposomes was able to significantly increase HI titers to the
heterologous strain AMyoming/3/2003 {cross-reactivity before challenge with this
drift strain).

After challenge with AM/yoming3/2003, an significant increase of anti-
AMiyoming/3/2003 HI fiters was observed for both Trivalent Split Plain and
Trivalent Split adjuvanted with MPL/QS21 in liposomes.

For A/New Caledonia/20/29 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.

111.3.2. 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 contafhers at -80°C.
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i nfl uenza-specific CO4 was significantly inferior in

el derly 25adults conpared to adults aged between 18
M&@,@Hﬂ@%@%. nation with WD

2 Blyhe O B0l RS pbH1sB2 Q1 GitedE) heddobserved with Trivalent Split adjuvanted with
MPL/QS21 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
MPL/QS21 in liposomes was able fo significantly increase Hl titers to the heterologous
strain A/Wyoming/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
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 C57B1/6 primed mice

IV.1. Experimental design and objective
C57Bl/6 mice primed with heterologous sirains were used for this experiment.

The purpose was to compare the humoral (H] titers) and CMI (ICS, intracellular cytokine
staining) immune responses induced by a GlaxoSmithKline 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
Lippsomes containing 3D-MPL alone, DQS21 (821 in liposomes, i.e. detoxified QS21)
alone or MPL/QS21 in liposomes. In the exemple hersinbelow, formulations were
prepared starting from the split monobulks to reach the same composition than in the
Fluarix vaccine and not from commercially available Fluarix doses. The formulations
obtained were called "Fluarix like".

IV.1.1. Treatment/group
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IV.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 to water for injection. After 5 min stirring, 15ug of each
strain HIN1, 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.

Formulation for group 2:
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VI 4.1. Recording of Adverse events (AE) Solicited
torrB (see Tabl e 14) occurring during a 7-d 1y
OARP3Beri od (day of 30 vaccination and 6FCT/GB2006/004634
subsequent days) were recorded. Unsolicited synptons
odtH 19 iR gencentpted H d4ywiten| dnevicld ropeanireigd) aawelbbs a mixture

Vv aﬁﬁﬂaiﬂﬁxb |T%elﬁ@ﬁ TARHX- 'ﬂi@bﬁ@ Q’ES Q(ﬁ ua%’ﬂé% )takY?%rnﬁo Akt the de éergents
record ten n AES was assesse

§re§gg Plﬂ}fe ralnﬁ)sqrgﬁfig dltg watev\%r |nject:o After 5 min stirring, 15ug of each
2G0FNIEIBY0 AR Al 120067 B BUESE 4rcTadrled vith 3@ inini dtiethg between each

| eEatiép ?H@fo?fjnulﬁ%ﬁ%r Stifre&¥F 15 ﬁun%%ls' @ér{csrqjtrzjtéﬁqﬁlasdﬁfeli containing 3D-

EHAL i B TREEE omoL Bheksiarel otommle SRelFd 28t 3 ecided o
atreatchea ifingl gl (Dmesnirailoh-lem@aCﬁgi‘ ptladdsat o fthﬁJFah@"u @&cthén stirred
ShiMgLng mlﬂtﬁésrgrﬁ%?dr e Pﬁotae\'c\imr%%r%é@irec ection

Joint pain at ot ocati ons erature was
recorded in the evening. Should additi onal tenperature
mEaskUlatioR fdr §r forrred at other tinmes of day, the

hisgle corded. Tabl e 15I ntensit .
SCBReD (A ERER LT W BP 1 sh R o B fy mivre

I ﬁ?'@ﬁ'@‘f‘g ywepnsiie TF‘Q\" éirﬂ@f] @ﬁd VBS (nuantities feking indmassound @ detergents

present in the strains) are added to water for injection. After 5 min stirring, 15ug of each
strain H1N1, H3N2 and 15pg of B strain are added with 10 min stirring between each

addition. The formulation is stirred for 15 minutes. A premix made of liposomes (made of
DOPC 40mg/ml, Cholesterol 10mg/mi) 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 frivalent split mixture. The formulation is stirred for minimum 15
minutes and stored at 4°C if not administered directly.

Formulation for group 4:
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 15pg of B strain are added with 10 min stirring between each
addition. The formulation is stimed for 156 minutes. A mixture made of liposomes
containing 3D-MPL (made of DOPC 40mg/ml, Cholesterol 10mg/mi, 3D-MPL 2mg/ml) and
Q8521 is then added to reach QS21 and MPL concentrations of 50ug per dose. This
mixture is incubated at least for 15 minutes prior to addition to the trivalent split mixture.
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

volume.
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1 Dse dggipal tadeds oixed with envrl geltirae e5PBH Med by frk| The formulation is

actielifof miMmum 15 minutes and stored at 4°C if not administered directly.

Formulation for group 6:
PBS pH 7.4 and one Aggripal™ dose are mixed. Liposomes containing 3D-MPL (made

of DOPC 40mg/ml, Cholesterol 10mg/ml, 3D-MPL 2mg/ml) are then added under stirring
1o reach the equivalent of 50ug of MPL per dose. The formulation is stirred for minimum
15 minutes and stored at 4°C if not administered directly.

Remark: PBS is added to reach isotonicity in the final volume. Aggripal is half the
formulation volume.

Formulation for group 7:
PBS pH 7.4 and one Aggripal™ dose are mixed. A premix of liposomes (made of DOPC

40mg/ml, Cholesterol 10mg/ml) and QS21 so called "DQS21” is then added under stirring
to reach the equivalent of 50 ug of Q@S21. This premix is incubated for at least 15minutes
prior to addition. The formulation is stirred minimum 15 minutes and stored at 4°C if not
administered directly.

Remark: PBS is added to reach isotonicity in the final volume. Aggripal™ is half the
formulation volume. '

Formulation for group 8:

"PBS pH 7.4 and one Aggripal™ dose are mixed. A premix of so called “DQS21-MPLIn” is
added under stirring to the formulation. The DQS21-MPLin premix is a mixture of
liposomes (made of DOPC 40mg/ml, cholesterol 10mg/mi, MPL 2mg/ml) and the
immunostimulant @S21. This premix is incubated for at least 15minutes prior to addition to
the Aggripal/ PBS mixture. The quantity of MPL and QS21 in the formulation is 50ug
each. The formulation is stirred minimum 15 minutes and stored at 4°C if not administered

directly. i
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 o 4 prepared with split strains (for 1 mi)

Group Antigen Tween 80 Triton | VES DOPC Choles- | MPL | QS21
X-100 terol
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prevents normal activity Fatigue O Absent 1 is easily
tolerated 2 interferes with normal activity _3

pr¥PSMYE M mal activity Joint pain at the i e Eh28]§/004634

e and other locations_Q Absent 1 is easily

t|dl er at |dHN12I5 gt 1Pt es W TAMHoPRNE jactivify 3 |- |-
AreventisHandridpd activity Muscl ¢ achel 0 Absent
B: 17.5g
Identical to 1 | Identicalto 1 | 110pg | 100pg | 1mg 250pg 50ug | -
Identical to 1 | Identicalto 1 | 110ug | 100ug | 1mg 250ug - 50ug

ldenticalto 1 | Identicalfo 1 | 110pg | 100ug | img 250ug 50ug | 50ug

Table 6: Final composition of the formulations 5 o 8 prepared with Aggripal™ vaccine (1
mi}

Group | Antigen DOPC | Cholesterol | MPL Q521
5 1dose of Aggripal vaccine | _ _ _ _
6 Identical fo 5 img 250ug 50ug -
7 Idenficalto 5 1mg 250ug - 50ug
8 Identical fo 5 1mg 250ug 50ug 50pg

IV.1.3. Read-outs (Table 7)

Table 7
Read-out Timepoint Sample InfPo Analysis method
type
Anti-HI antibodies Day 21 Post- | Sera In Hemagglutination
(H! titers) Immunization Inhibition test
(Day 42)
CD4,CD8, IL-2, Day 7 Post- | PBLs Po Intracellular cytokine
IFN-y (FACS) Immunization staining (ICS)
(Day 35)

In= Individual / Po= Pool

IV. 2. Results

IV.2.1. Humoral response (Hl titers 21 days post immunization).

Humoral responses by HI titers — Figure 4.

Haemagglutination inhibition activity against the three vaccine strains (A/New
Caledonia/20/29, AWyoming/3/2003, Blliangsu/10/2003) was detected in sera from 8
animals per group at Day 21 Post-immunization.
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1is easily tolerated 2 interferes wth nornal
activity 3 prevents normal activity Shivering O

AbS@Hbaoreshbey €asily tolerated 2 interferes Wpkl/cr2006/004634
normal activity 3 prevents normal activity *Fever is

defined as axillary tenperature 37.5C (99.5F) 10 The
maxi mum intensity of local injection site
r ednes sEamRareq ipgmics igmuniead with PBP. anwicregss ig ) titgrp was jobserved
>0 - 5qfi2f irﬁiﬁhni.?atibﬁfvﬁtpzﬂl Fluaﬁgnm%dﬁiaie‘éftélst?% \;cgmill ’E\I/:I\E)& strains
2007/ 0eBBtEEI BB adhel 53, %5 | s 0C; 2 is
>38. > -F@all Goee grains, siglsticallYsignificantbighey &l Giersiwde obsanved in mice
assessnpiun@bd Wih eRRaibyt dpff ad@laniel NRih PES21 biofe or MPL/QS21 in
R R PR A A —
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 fiters 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 not adjuvanted or adjuvanted with DQS21 alone or MPL/QS21 in liposomes.

IvV.2.2. Cell-mediated immune response (ICS at day 7 post immunization).

CD4 T cell responses — Figure 5
PBMCs from 8 mice per group were harvesied at Day 7 Post-immunization and tested in
4 pools of 2 mice/group.
In terms of Flu whole virus-specific total CD4+ T cells (expressing IL-2, IFN-y and both
cytokines): .
» Whatever the formulation, identical CD4+ T cefl 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 cellular 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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1/ 10 human dose (equivalent to 50 pg MPL per 0.5nm HD)

2 HP - L1 0.5pg ASO4 1/50 human dose (eqH
tow?gﬁ%’@“%ﬁ per 0.5m HD) 3 HPV 16-18 L1 2p8‘le/§§gézf%;°°““

1/ 10_hyman dose (equi valent to 50 MPL per 0.5n HD)

4 vPY N ARl %ﬁﬁ*”%’é Fiereaty HASHSRcD WeRn (7g) R liposomal
to 10 pguRtgpersa@u@Ent grbis 5 HPV 16- 18 L1 2pg ASOLB

1/ 10 human dose (equivalent to 50 pg MPL per 0.5mlL HD)

6 HPV 1648 L1 0.5pg ASOLB 1/ 50 human dose }%e ui val ent

t GHsIGiagPrmHes resPat (HBR! daymestigimpgisationy fioms @b

1/10 human dose (equivalent to 50 pg MPL per 0.5nml HD)

8 : . g : ' .

i oﬁ% %g&ﬁsﬁ%%%éﬁggéﬁ%%e&é@ 9 th ﬂ%ﬁﬁ:sg{‘?oqllgnﬁ %és?&lt in three
pools of 3 mice/group. In terms of whole Flu virus-specific CD4+ T cells expressing IL-2,
IFN-y or hoth cytokines:

As can be seen from figure 25 the highest IFN-y CD4+ T cell-specific responses were
obtained after immunization with trivalent Ispfit adjuvanted with the highest concentration
of immunostimulants. However, IL2 and IL2+ [FN-y T cell responses were similar
between the two concentrations of immunostimulants.

Example VI - Clinical trial in an elderly population aged over 65 years with a vaccine
containing a split influenza antigen preparation adjuvanted with MPL/QS21 in a
liposomal formulation (3D-MPL at two different concentrations)

VI.1. Study design and objectives

An open, randomized phase /1] study to demonstrate the non inferiority in term of cellular
mediated immune response of GlaxoSmithKline Biologicals influenza candidate vaccines
containing various adjuvants administered in elderiy population (aged 65 years and older)

. as compared fo Fluarix™ (known as a-Rix™ in Belgium) administered in adults (18-40
years)

Four parailel groups were assigned:
e 75 adulis (aged 18-40 years) in one control group receiving one dose of Fluarix™
(Fluarix group)
s 200 elderly subjects (aged 65 years and older) randomized 3:3:2 into three groups:
- one group with 75 subjects recelving influenza vaccine adjuvanted with AS01B
- One group with 75 subjects recelving influenza vaccine adjuvanted with ASO1E
~ Reference Flu group with 50 subjects receiving one dose of Fluarix™

Primary Objective
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7.
NaCl

pfluid 5 6B F pfluid PS conc.(ng/nl) 2.5 3.0 2.5
15050PSd|ssqution WFI NaCl 2M WFI WFI NaCl 2M
Wo £ 7IE£990nC. (I’rg/ ITT].) 10.0 5.0 10.0 5.0 5. OPCT/GB2006f004634
Component Quantity, per dose Analytical
‘ Reference
ACTIVE INGREDIENTS
Inactivated split virions
- A/New Caledonia/20/99 (H1N1) 15 pg HA Ph. Eur. 158
IVR-116
- A/New York/55/2004 (H3N2) 15 ug HA Ph. Eur. 158
NYMC X-157
- BiJiangsu/10/2003 15 pug HA Ph. Eur, 158
AS01B ADJUVANT
- Liposomes '
« dioleyl phosphatidylcholine 1000 ug (GSK Bio 3217
{DOPC)
* Cholesterol 250 pg Ph. Eur. 0993
e MPL 50 pg GSK Bio 2872
- Q821 50 ug GSK Bio 3034

VI1.2.3. Production method of the AS01B adjuvanted vaccine lot
The manufacturing of the ASO1B-adjuvanted influenza vaccine consists of three main

steps:
e  Formulation of the trivalent fina! bulk (2 x concentrated) without adjuvant and
filling in the antigen container
e Preparation of the AS01B adjuvant
« Extemporaneous reconstitution of the AS01B adjuvanted split virus vaccine.

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 ml.
Concentrated phosphate buifered saline PO4 Na/K; (80 pl/dose) and a pre-mixture of
Tween 80, Triton X-100 and a-tocopheryl hydrogen succinate are dilufed in water for
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 - c-tocopheryl hydrogen
succinate solution (pH 7.8, 81 mM NaCl, 1.56 mM KCI, 4.79 mivi NasHPQy, 0.87 miM
KH.PO,, 7.2 mM NaH2PO4, 72.8 mM K2HPO4, 750 ug/ml Tween 80, 110 pg/ml Triton X-
100 and 100 ug/ml a-tocopheryl hydrogen succinate) in order to have a final |
concentration of 30 pg HA of A (H1N1 and H3N2) strains per ml of trivalent final bulk (15
Hg HA/ A strain /500 pl trivalent final bulk) and 35 pg HA of B strain (17.5 yg HA/ B strain
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10.0 WD 2007/ 068907PCT/ 032006/ 004634 Initial PS/ PD

1. BbLocblodsod» 5/ 1 1/1 1.111 1.2/1 Ratio (W W perce2biadRiess
conc.(my/my PS) 0.50 0.75 0.50 0.79 .0.83 0.75

pllédﬂfﬁb&[éﬁ'ﬁﬂal%u%. %‘e{at/egn Qda%loglog ea% %o%o?ale%/t guu?,/tr% rgixture is
stirred for 10-30 minutes at room temperature. After addition of the last monovalent bulk
and 15-30 minutes of stirrdng, the pH is checked and adjusted o 7.65 £ 0.25 with HCl or
NaOH.

The trivalent final bulk of antigens is aseptically filled into 3-mi sterile Type | (Ph. Eur.)
glass vials. Each vial contains a velume of 600 ul (500 pl + 100 u overfill).

Preparation of ASO1B adjuvant bulk and filling in the adjuvant container

The adjuvant ASO1B is prepared by mixing of two components: Q321 and liposomes
containing MPL. The preparation of each of these components Is summarized balow.
QS21 is a triterpene glycoside, obtained from the free bark of Quillaja saponaria, and is
produced by Aquila Worchester, MA, USA {now Antigenics).

Q821 is provided to GSK Biologicals as a lyophillised powder. The preparation of Q821 at
GSK Bio consists of suspension of QS21 powder in water for injection at a concentration
of approximately 5 mg/mlL, pH adjustment to pH 6.0 + 0.2 and sterile filiration. The liguid
bulk Q821 is stored at ~20°C in polyethylene containers.

MPL is the 3-O-deacyl-4'-monophosphoryl lipid A obtained by sequential acid and base
hydrolyses of the lipopolysaccharide from the Re595 sirain of Salmonella minnesota. it is
produced by GSK Biologicals, Hamilton, Montana. Bulk MPL is supplied as the lyophilized
salt of triethylamine (TEA).

In the process of production of MPL-containing liposomes, DOPC (Dioleyi
phosphatidylcholine), cholesterol and MPL are dissolved in ethanci. A lipid film is formed
by solvent evaporation under vacuum. Phosphate Buffer Saline made of 9 mM Na;HPO,,
41 mM KHPO,, 100 mM NaCl at pH 6.1 is added and the mixture is submitted to
prehomogenization followed by high pressure homogenization at 15,000 psi (+/- 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 sterile product is then distributed in
sterile glass containers and stored in the cold room (+2 to +8°C),

Sterile bulk preparation of liposomes is mixed with sterile QS21 bulk solution. After 30 min
stirring, this mixture is added to a mixture of water for injection and phosphate 500miM,
NaCl 1M pH 6.1 when diluted 10 times. Quantity of the phosphate 500mi, NaC! 1M pH
6.1 when diluted 10 times, is calculated to reach isotenicity in the final volume. The pH is
checked. The adjuvant is then sterile filtered (0.22 pm) and aseptically distributed into
vials. The vials are stored at +2 to +8°C.
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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

comnveo favgdasisy 5.0 5.0 4.5 9.0 2. 38 PS di ssol ut irotvGBadehvoass4
2M NaCl 2M NaCl 2M NaCl 2M NaCl 2M Carrier

The AS01B diluent is an opalescent colorless liquid, free from foreign particles, contained
in a sterile, type 1 glass vial. The target fili for each vial is 0.7 ml in order to meet the
specification {= 0.5 ml).

Extemporaneous reconstitution of the AS01B adjuvanted spiit virus vaccine

At the time of injection, the content of the vial containing the adjuvant is withdrawn and is
injected into the vial that contains the concentrated trivalent inactivated split vrion
antigens. After mixing, the content is withdrawn into the syringe and the needle is
replaced by an intramuscular needie, and the volume is corrected to 1 ml. One dose of
the reconstituted AS01B-adjuvanted influenza candidate vaccine corresponds 1o 1 mL.

VI.2.4. Description of the ASO1E adjuvanted vaccine lots

The ASO1E adjuvanted influenza candidate vaccine is a 3 components vaccine consisting
of a concentrated frivalent inactivated split virion antigens presented in a glass vial, a
glass vial containing the AS01B adjuvant and a glass vial containing the diluent (sodium
chioride solution for‘injection) for the two-fold dilution of ASO1B.

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
injection, 600 pl AS01E adjuvant is witdrawn with a syringe from the ASO1E vial and
injected into the vial that contains the concentrated trivalent inactivated split vrion
antigens. After mixing the content is withdrawn into the syringe and the needte is replaced
by an intramuscular needie. 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.

VlI.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 ug HA of sach influenza virus strain as

in the registered Fluarix /o-Rix® vaccine.

Table 9 Composition (influenza and adjuvant components) of the
reconstituted AS01E adjuvanted influenza candidate vaccine

Component Quantity per dose Analytical
Reference

ACTIVE INGREDIENTS
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protein conc.(ng/m) 10.0 10.0 20.0(U) 20.0 (DT) 5.0
Initial carrier protein/PS Ratio (ww 1.2/1 1.2/1 2/1

1. 8P20IPFNEDAP conc. (mg/ng PS) 0.50 0.75 0. 75T LR5006004634
0.79 pl-la=pFlo=pHg 9.5/9.5/9.0 9.5/9.5/9 -

9. (/Igactlyagedosplit \bioBs 0/ 9. 0 9. 5/ 9. 5/ 9. 0
- A/New Caledonia/20/99 (H1N1) 15 ng HA Ph. Eur. 158
IVR-116
- A/New York/o5/2004 (H3N2) 15 pg HA Ph. Eur. 158
NYMC X-157
- Blliangsu/10/2003 15 ng HA Ph. Eur. 158
ASO1B ADJUVANT
- Liposomes
« dioleyl phosphatidylcholine 500 pg GSK Bio 3217
{(POPC)
» Cholesterol 125 nug Ph. Eur. 0993 .
« MPL 25 pg GSK Bio 2972
- Q821 25 ug GSK Bio 3034

V1.2.6. Production method of the ASO1E adjuvanted vaccine lot
The manufacturing of the ASO1B-adjuvanted influenza vaccine consists of three main

steps: ‘
» Formulation of the trivalent final bulk (2 x concentrated) without adjuvant and
filling in the antigen container
¢ Preparation of the ASQ1B adjuvant
= Preparation of the ASO1E adjuvant followed by extemporaneous reconstitution of
the ASO1E adjuvanted split virus vaccine.

Formulation of the trivalent final bulk without adjuvant and filling in the antigen container

Reference is made {o section V.2.3 for the AS01B adjuvanted influenza vaccine.

Preparation of AS01B adjuvant bulk and filling in the adjuvant container

Reference is made to section V.2.3 for the AS01B adjuvanted influenza vaccine.

Extemporaneous reconstitution of the ASO1E adjuvanted split 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
injection, 600 ul ASO1E adjuvant is witdrawn with a syringe from the ASO1E 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 needle is replaced
by an inframuscular needle. One dose of the reconstituted ASO1E-adjuvanted influenza
candidate vaccine corresponds to 1 mL.
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immuncfluorescence labelling of intracellular cytokines production (IL-2, IFN-y, TNF-o and
- CD40L).

Evaluation of the primary endpoint.

At day 21: CMI response in all subjecis in terms of frequency of influenza-specific CD4 T-
lymphocyte per 10° in tests producing at least two different cytokines (IL-2, IFN-y, TNF-o.
and CD40L).

For the evaluation of CMI response, frequency of influenza-specific CD4 are analysed as
follows:

Using the non-inferiority approach, the non inferiority of at least one influenza adjuvanted
candidate vaccine (administered to elderly aged z 65 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 Flu YNG) was reached when the upper limit of two-sided
98.75% confidence interavi on Geometric Mean (GM) ratio {between the Fluarix ™ (18-40

years) group and the influenza adjuvanted candidate vaccine (= 65 years group) in terms
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For the first three groups, 15pg gB** made up in 500

pl of either PBS, ASOLB or ASOLE (prepared as in
exanphke7ddkse above) was injected intranuscul arlcy:cbaneo04634
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*+ of coxayignpe SAMCRYomedel on the fogarithm 10 transformation of the frequences.
The ANCOVA model included the vaccine group as fixed effect (Fluarix ™ (18-40 years)
versus the influenza adjuvanted candidate vaccine (= 65 years)) and the pre-vaccination
frequency as a regressor.  The GM ratio and their 98.75% CI are derived as exponential-
transformation of the corresponding group contrast in the model. The 98.75% Cl for the
adjusted GM is obtained by exponeniial-transformation of the 98.75% CI 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-o. 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 to elderly subjects compared to the Fluarix™ vaccine administered
in adults aged between 18 and 40 years in term of post-vaccination frequency of
influenza-specific CD4.

Table 10 Adjusted GM ratio of influenza-specific CD4 T cellsproducing at least
two cytokines after restimulation with pooled vaccine antigens, Bay
21 (ATP cohort for immunogenicity)
GM ratio (Flu YNG/AS01B)
Flu YNG ASHB 98.8% Ci
N GM N GM Value LL UL
74 26844.8 I71 27256 1.04 0.79% 1.38
GM ratio (Flu YNG /| ASE )
Flu YNG AS01E 98.8% CI
N GM N G Value LL UL
74 2879.6 74 2697.0 1.07 0.79 1.44

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 model: adjustment for
baseline); LL = lower limit, UL = upper limit; Data source = Appendix table IlIA

92



10

15

20

25

30

30 Pl ai n<ASOLE = ASOLB I n respect of neutralising

tigre re 14): No specific neutralisin
@Oﬁgﬂafﬁgég%uv\ere observed in the gB plain gr oup UG0Sy 63
2 07/068907PCT/ GB2006/ 004634 Specific neutralising

a j Rescriplive apglysis{figdrei8h pot h adj uvant ed groups
SIThelnmmﬂnGMQd;\seref neutralising anti bodi es were

e
§§5f¥1%¢alé€}i%% {'Ilue%iul H’%ﬁ%&%‘%ﬂ l'l%ggfylog nfacﬁxlt% the %eé’]lserly
aﬁ?f‘%dﬁ“é‘@% perfor med by ELISA using gB as a
C eatenrengammoogaﬂeffeemﬂtmnﬁm hcting @tkhathvA rdsbsk in young adults
g |on of 1 pg/m in PBS and 100 pl was
overm ght at 4 Cin 96 well mctrotiter
pI' HteeféM' respaBteds theealderly hainggatealied thecedfuyantad infiuenzavacgie

vvncb.lnp&Q&emth@&?nP%Sp&ﬁabwonh@Qduk% bovi ne ser gm al bumi n.
|, A a
1R pRncp ke b A POk bReandln PG B aS S festsgs for il

Thﬂophatuwsmt@ (hels BBdOl4 TNFreesndiFi-p) VRIBSIgDIfiES6i Weaer waill the
a h peroxi dase was
Ed’e%‘)wt(ga gmgg&ae&gfﬂﬁ%gyd ﬂ%ﬁgd 'teglug%t$ 30 minutes at 37
C. Plates were washed 4 tinmes with PBS 0.1% Tween 20
addalysis bfithe tettlely obpic®re: Then they were incubated for 10

"o P Sl 0 el e o QUL DY BERE LGRS s
sﬂwmbe@'t% am mw@-cejb wqmsunas@red 19t v Or 280 and 480/ 620

n@ Ehé ﬁé%}ufbﬂgdg%? i m&ssp&m@ Eﬁbﬁ%jp&%bﬁvé ﬁb%% 'T&\%&chﬁés was

TR Per R e SR fo e pocaton raf e eyt 0 21, foreach

amafigeses were perfornmed on days 14 post 2 Elisa data
usgi n I e
Vgr : grl]\}égl p?%ﬁr‘l-gglc-%ﬁ (V%%B%H dtgési@!rv? g!:l b é?){rfg? e tﬁ@ !o ?h Ef cﬁﬁerence
t PEMSPDIRING ﬁURﬁ(mﬂﬁ%’Z@i a%vaz§ed SRGHIeVEISYE F‘I’e’a@@@taﬂé ﬁ‘e
eataﬂstmm,uaajel IOEIUGHSANTEY eclch aftige@ bt daeh diférehtitedthe
nar

chran tes n_or to verjty the
nanopetrbig G v abotedis YaiverR rere A o s
( yeeinatign) EEAYnsAR il cpisiisted for eath vandmatiom groep ent exth datigen at each
(gﬁ@rmgt 5) Tuckey-HSD test for nultiple conpari son
I X. 2.2 - Neutralization Assay Prjior to the assay
céllé "{0'1’@6@6“%’ iy test (Witrgen ‘eﬁER/IU?@dP GRpPIR e "Eﬂ“é({‘ﬁa‘ %fiﬂr%l’e
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»  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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resuspended with 50 pl of an anti-IFN ganma APC +
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antibody titre is greater than or equal to the cut-off value. Antibody titre below the cui-off
25  of the assay is given an arbitrary value of half the cut-off.
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i H?é%ﬂ?ﬁ%‘ﬁ'ieéﬂ 3P Wewefoldgveweer P‘?ﬁt"&%@%ﬁ%o“ titre.
| Rj estegrowiclidh raRk (SFR) at ddyetdeiftsl 268KEpdP@Int0E BPGcahbees with a
d%X§ Q¥%Pd £§ Serum WO 2007/ 068907PCT/ GB2006/ 004634
it-{a %ol | ected 14 days after the second
i ﬁ]he b %edH for fGiM is Bblaihad aviin Becht gralp septriately. feesebis Cl BBlhs mean of

: V\@Jgetréﬁgi{oin?éat ff IZ fﬁjs'l‘%taﬁﬁg a%gunqﬁél ﬁ'lapi?:@ttraﬁ%%g titres are g\ormally

tigns_for gB
¢ Plebulef PGy BEkops vanaiser ;TReSiEh 1) (hclas M bl Ben pianed by
ofex;amentfagﬁiarafdrmbt{mdloeme 868% Q) s ¢evrashni of oghensfaadd trant ed
gB group. However, a high antibody response (65 and 66
fol d_higher) was observed i n both adjuvant groups,
Adfissing spralogiceh resylie dreat paicuiar aniegdy MaasupRsent is not replaced.

s Tablefikd é:&]nb;eﬁ:t wittiolt SrdlfcabREER R di\{?ﬂ tz%%ﬁt gwbte&gtﬁte to the
arlson Tucke - D G oup ses
Nba%&ﬁ o nl\éﬁjé%ﬁ’ﬁ'ﬁ@w B%in 12 2.1132 **

Humoral immune response results (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
on a logarithmic scale).

GMTs are

» significantly higher for HiN1 for ASO1E

¢ significantly higher for H3N2 for both adjuvants.

» No significant difference was observed in terms of past-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 Hl
response for New Caledonia and B/Jangsu strains.
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N= total number of subject; %= Percentage of subjects with titre at day 21 within the
specified range; Cl = confidence interval

V6i3.2. immunogenicity conclusions
» Pre-vaccination frequency of influenza-specific CD4 was significantly inferior in elderly
" adults compared to adults aged between 18 and 40 years. After vaccination with
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|prevents normal activity
*Fever is defined as axillary temperature >37.5°C (99.5°F)

Joint pain at the injection
site and other locations

Muscle ache

Shivering

W N [= O] |O|w Nl O P

The maximum Intensity of local injection site redness/swelling is scored as follows:
OisOmm; 1is>0-520mm; 2is>20-<50mm; 3is > 50 mm.
The maximum intensity of fever is scored as follows:
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The investigator makes an assessment of intensity for all other AEs, i.e. unsolicited
symptoms, including SAEs reported during the study. The assessment is based on the
investigator's clinical judgement. The intensity of each AE recorded is assigned to one of
the following categories:

1 (mild) = An AE which is easily tolerated by the subject, causing minimal discomfort and
not interfering with everyday activities;

2 (moderate) = An AE which is sufficiently discomforting to interfere with normal everyday
activities; '

3 (severe) = An AE which prevents normal, everyday activities (In adults/ adolescents,
such an AE would, for example, prevent attendance at work/ school and would
necessitate the administration of corrective therapy).

Vi4.2. Recording of Adverse events (AE)

In elderly subjects, the reactogenicity observed with adjuvanted vaccines, in terms of both
local and general symptoms was higher than with Fluarix™. Not only the incidence but
also the intensity of symptoms was increased after vaccination with adjuvanted vaccines
(Figure 8). Grade 3 symptoms showed a trend to be higher in the group who received the
vaccine adjuvanted with the highest immunostimulants (MPL, QS21) concentration
compared to the group who received the adjuvanied vaccine wherein the
immunostimulants is at a lower concentration. In all cases, symptoms however resolved
rapidly.

Example VII: Pre-clinical evaluation of adjuvanted HPV vaccines in Mice.

This study used a bivalent anfigenic composition from human papillomavirus (HPV),
combining virus fike particles (VLPs) formed from L1 of HPV 16 and L1 from HPV 18 as
the antigen. The objec'tive of the study was to compare the efficacy of this antigenic
preparation when formulated with ASO1B and a 1/5 dilution of AS01B, benchmarked
against the current adjuvant found in GSK's cervical cancer vaccine, AS04 (MPL on
alum).

VII.1 - Vaccination
Mice (n = 12 per group) were injected at 0 and 28 days with vaccine formulations
composed of HPV16/18 L1 (2 pg or 0.5ug each) derived from Hi-5 80/80L process and
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formulated with AS04 (50 pg MPL formulated with alum or ASO1B (50 pg QS21 — 50 ug
MPL in 0.5ml) 1/10 and 1/50 Human dose. As the studies were carried out in mice, 1/10
human dose can be taken to be eguivalent to the AS01B human formulation, i.e. 50 ug
Q821 and 50 pyg MPL in 0.5ml and 1/50 can be taken fo be a 1/5 dilution of the ASQ1B
human formulation i.e. 10 ug QS21 and 10 uyg MPL in 0.5ml. Blood samples were taken
at 14 and 45 days post dose Il to assay for total anti-L1 type specific antibodies in
individual sera. Intracellular cytokines staining were measured at days 7 and 14 post Il on
PBMC and at day 45 post Il using spleen cells. Frequency of VLPs specific memory B
cells were measured at day 45 post Il using spleen cells.

V1.2 - Anti-HPV 16/18 L1 ELISA

Quantification of anti-HPV-16 and HPV-18 L1 antibodies was performed by ELISA using
HPV-16 and HPV-18 L1 as coating. Antigens were diluted at a final concentration of 0.5
Mg/ml in PBS and were adsorbed overnight at 4°C to the wells of 96-wells microtiter plates
(Maxisorp Immuno-plate, Nunc, Denmark). The plates were then incubated for 1 hr at
37°C with PBS containing 1% Bovine Serum Albumine (saturation buffer). Sera diluted in
buffer containing PBS + 0.1% Tween20 + 1% BSA were added to the HPV L1-coated
ptates and incubated for 1 hr 30 min at 37°C. The plates were washed four fimes with
PBS 0.1% Tween20 and biotin-conjugated anti-mouse Ig (Dako, UK) diluted at 1/1000 in
saturation buffer was added to each well and incubated for 1 hr 30 at 37°C. After a
washing step, streptavidin-horseradish peroxydase (Dako, UK), diluted 1/3000 in
saturation buffer was added for an additional 30 min at 37°C. Plates were washed as
indicated above and incubated for 20 min at room temperature with a solution of 0.04% o-
phenylenediamine {Sigma) 0.03% H,0, in 0.1% Tween20, 0.05M citrate buffer pH 4.5.
The reaction was stopped with 2N H2504 and read at 492/620 nm. ELISA titers were
calculated from a reference by SoftMaxPro (using a four parameters equation) and
expressed in EU/m.

VIL.3 - Intracellular cytokines staining (ICS)

Intracellular staining of cytokines of T cells was performed on PBL at days 7 and 14 post ||
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 /mi
(microplate 96 wells) with VLP 16 or 18, (Spg/ml} + CD49d CD28 antibodies (1ug/ml) and
then incubated 3H at 37°C. Following the antigen restimulation step, cells were incubated
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overnight in presence of Brefeldin (1pg/ml) at 37°C o inhibit cyfokine secretion. Cell
staining was performed as follows: cell suspensions were washed, resuspended in 50pi of
PBS 1% FCS containing 2% Fc blocking reagent (1/50; 2.4G2). After 10 min incubation at
4°C, 50ul of a mixture of anti-CD4-APC (1/50) and anti-CD8 perCp (1/50) was added and
incubated 30 min at 4°C. After a washing in PBS 1% FCS, cells were permeabilized by
resuspending in 200l of Cytofix-Cytoperm (Kit BD) and incubated 20 min at 4°C. Cells
were then washed with Perm Wash (Kit BD) and resuspended with 5041 of anti- IFy APC
(1/50) + anti-IL-2 FITC (1/50) diluted in PermWash. After 2H incubation 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
acqguisition was performed on ~ 20,000 evenis (lymphocyies). The percentages of I[Fy +
or IL.2+ were calculated on CD4+ and CD8+ gafed populations.

VIl.4 - B cell memory

Forty-five days after the second immunisation, mice were sacrificed, spleens cells were
separated by a lymphoprep gradient (Cedarlane). B celis were then resuspended in RPMI
1640 medium (Gibco) containing additives (sodium pyruvate 1mM, MEM non-essential
amino acids, Pen/Strep, Glutamine and B-2 mercaptoethanol}, 5% foetal calf serum,
50U/ml rhiL-2 (eBioscience} and 3pg/ml CpG. Cells were cultured five days at a final
concentration of 10° cells/ml, in 5 mi per flat-bottomed 8 wells. After an activation step
with ethanol, nifrocellulose plates (Multiscreen-IP; Millipore) were coated with 10pg/ml of
VLPs or with Goat anti-mouse Ig (GAM; Sigma)} diluted 1/200 in PBS. After a safuration
step with complete medium, 100ul of 2.10° cells/m| were added to VLPs coated plates
and 100yl of 10° and 5.10° cells/ml were added to GAM piates. After an incubation time of
2hrs at 37°C, plates were stored overnight at 4°C. Plates were washed four times with
PBS 0.1% Tween20 and anti-mouse lg 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 temperafure
with a solution of AEC (Sigma). Reaction is stopped by rinsing plates gently under tap
water. When plates are dried, read with KS400.

Vil.5 - Statistical analysis
The formulation means were compared using a one-way analysis of variance (ANOVA 1),
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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comparisons among means were performed at a 0.05 significant leve! (Student-Newman-

Keuis multiple comparison test).

Vil.6 —results
Mice were immunized as in VII.1 above. The following groups were used:

Group Antigen Adjuvant Adjuvant dilution

1 HPV 16-18 L1 2ug AS04 1/10 human dose (equivalent
to 50 pg MPL per 0.5ml HD)

2 HPV 16-18 L1 0.5ug AS04 1/50 human dose (equivalent

| to 10 pg MPL per 0.5ml HD)

3 HPV 16-18 L1 2ug AS04 1/10 human dose (equivalent
to 50 ug MPL per 0.5m! HD)

4 HPV 16-18 L1 0.51g AS04 1/50 human dose (equivalent
to 10 pg MPL. per 0.5mi HD)

5 HPV 16-18 L1 2ug AS01B 1/10 human dose (equivalent
to 50 pg MPL per 0.5mi HD)

6 HPV 16-18 L1 0.5ug AS01B 1/50 human dose (equivalent
to 10 pg MPL per 0.5ml HD)

7 HPV 16-18 L1 2ug ASOMB 1/10 human dose (equivalent |
to 50 ug MPL per 0.5ml HD)

8 HPV 16-18 L1 0.5ug AS01B 1/50 human dose {equivalent
to 10 pg MPL per 0.5ml HD)

VI.6.1 — humoral responses

No significant dose range was observed for the two tested doses of antigens with either
dilution of adjuvant for either anti HPV 18-L1 antibody titers or anti HFV 18-L1 antibody
titers (figure 9)

No significant dose range was observed for the two tested doses. of each adjuvant

whatever the dose of antigen for anti HPV 16-L1 ant]body fiters.
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When looking at anti HPV 18-L1 antibody titers, a slight increase in titer was seen for
AS01B (1/10 HD) compared to AS018 (1/50 HD) as measured at day 14 post Il (2.5 fold
dose range, p value = 0.0035), however this range was cbserved only for 2pg antigen and
not for 0.5 ug antigen (p valus = 0.0867), By day 45 post Il, no significant dose range was
seen for the two tested doses of each adjuvant whatever the dose of antigen.

VI1.6.2 — Cellular responses

Intracellular Cytokine Staining

No dose range effect of antigen was observed for the two tested doses of antigens
whatever the dose of adjuvant for HPV 18-L1. Similar frequencies of VLP16 specific
CD4+ T cells were otained with the fwo 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-L1, 2 fold, p value = 0.0187
for HPV 16-L1) was seen for AS01B (1/10 HD) compared to AS01B (1/50 HD), however
this range was observed only for 2jg antigen and not for 0.5 pg antigen.

Specific B Memory Cells
No dose range effect of anfigen was observed for the two tested doses of antigens
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.

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 AS01B itself.

Example Vill: Preclinical evaluation of adjuvanted S. pneumoniae vaccines in mice.

The pneumococcal vaccine used in this study was an 11-valent adjuvanted pneumococcal
conjugate vaccines {11PCV/AS) consisting of a mixture of 11 pneumococeal
polysaccharide conjugates adjuvanted either with AS01B or ASO1E. The conjugates
consist of the S. pneumoniae serotypes 1, 3, 4, 5, 6B, 7F, 9V, 14, 18C, 19F and 23F
purified polysaccharides, each individually conjugated to a carrier protein, either
diphtheria toxoid {DT), tetanus toxcid (TT) or protein D from H, influenzae (PD). The
vaccines are presented as a freeze-dried powder to be reconstituted with one of the liquid
adjuvants.

103



56.4 &G 2 262 182 69.5 63.5 75.0 262 115 43.9 37.8
50.1 262 14 5 55.3 49.1 61.5 Overall/subjec t O 1 90
87 W 200746k 99. 3 90 60 66.7 55.9 PCT/GB2006/004634

10

15

20

25

30

35

11PCV/AS is produced as follows:

The activation and coupling conditions are specific for each polysaccharide. These
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. All serotypes except serotype 18C
were conjugated directly to the carrier protein as detailed below.

From a 100 mg/ml stock solution in acetonitrile or acetonitrile/water 50%/50%
solution, CDAP (CDAP/PS ratio 0.75 mg/mg PS) was added fo 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 to the activated polysaccharide and the coupling reaction was performed
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 mixiure. The pH was adjusted to the quenching pH (pH 2.0). The solution was
stirred for 30 minutes at 25 °C and then overnight at 2-8 °C with continuous slow stirring.

Preparation of 18C:

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
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 fo 9.0 for at least 30 minutes at 25°C.
Derivatized TT was then diafiltrated (10 kba CO membrane) in order to remove residual
ADH and EDAC reagent.

TTan bulk was finally sterile filtered until coupling step and stored at -70°C.

Chemical coupling of TT,, to PS 18C

Detalls of the conjugation parameters can be found in Table 1.

2 grams of microfluidized PS were diluted at the defined concentration in water and
adjusted to 2M NaCl by NaCl powder addition.
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stabilised at this pH until addition of TTan.
After 3 minutes, derlvatized 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 guenching, a 2M glycine solution, was added to the mixture PS/TTx/CDAP.
The pH was adjusted to the quenching pH (pH 9.0).
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 filtration
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 (NaCl,
glycine). |

Fractions containing conjugates are detected by UVag nm. Fractions are pooled according
to their Kd, sterile filtered'(0.22pm) and stored at +2-8°C. The PS/Protein ratios in the
conjugate preparations were determined,

Specific_activation/coupling/quenching conditions of PS $. pneumoniae-Protein
DT H/DTconjugates

Serotype 1 3 4 5 6B 7F
ufluid (pfluid.) pfluid pfiuid
PS 25 3.0 25 7.1 5.0 5.0

conc.(mg/mi)

PS WFI NaCl 2M WFI WEFI NaCl 2 { NaCl 2M
dissolution
PD 10.0 5.0 10.0 5.0 5.0 10.0

conc.(mg/mil)
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The 11 conjugates were then mixed fogether, and the final antigenic preparation mixed
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
IgG antibodies were dosed by ELISA in sera collected at day 42.

As can be seen from figure 12, comparable responses were seen beiween 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.

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 ug/ml in PBS and 100 pl was
incubated overnight at 4 °C in 96 well mictrotiter plates. Plastes were then saturated for 1
hour at 37 °C with 200 yl of PBS containing 1% bovine serum albumin. Two-fold serial
dilutions of sera were added (100 pl/well) and incubated for 1 hour 30 minutes at 37 °C.
The plates were washed 4 times with PBS 0.1% Tween 20 and 100 i of horseradish
peroxidase anti-guinea pig IgG (Dako, UK) was added fo 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 ul of a solution of
o-phenylenediamine (Sigma) in 0.1M citrate buffer pH 4.2. This reaction was stopped
with 100 pt of H;SO, 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/m. '

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
different populations {(groups)
4} Analysis of variance on selected data (one way)
5) Tuckey-HSD test for muttiple comparison.

IX.1.2 — Neutralization Assay

Prior to the assay, MRCS cells (10000 cells/200 pl MEM medium) were distributed in 98
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 pi of viral solution
{800/ml) for 1 hour at 37 °C. After incubation, 100 pl of seriumfvirus mixture was
inoculated in 96 wells microplates containing MRC5 monoloayer. The plates were
centrifuged at 2000RPM for 1 hour at 35 °C. After an overnight incubation at 37 °C, the
plates were fixed with an acefone 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 antigen for 1 hour at 37 °C. The plates were washed 3 times with
PBS and biotin-conjugated anti-mouse Iy was added to each well and incubated for 1
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 fiters were expressed as the reverse of the
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hightest dilution of serium giving 50% reduction of CMV positive cells as compared fo a
virus control (CMV plus cells without serum),

1X.1.3 — Immunization protocols

4 groups were immunised. Each group contained 8 female Hartley Cri:(ha) Guinea pigs 5
— 8 weeks old, except for a control group {group 4} containing only 4 subjects. Subjecis
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 Il. Neutralisation assays were

performed as described above at 14 post Il. Groups were as below:
Group Antigen Adjuvant

1 gB NaCl

2 oB AS01B

3 oB ASO1E

4 NaCi 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 (H8V2) at its N and C-terminus. The gB**
is truncated at its C-terminal domain that contains the membrane anchoring sequence
and is therefore secreted into the cuiture supernatant.

For the first three groups, 15pg gB* made up in 500 ul of sither PBS, ASO1E or ASO1E
(prepared as in example 11.2 above) was injected intramuscularly. In group 4, PBS alone
was administered inframuscuiarly.

1X.1.4 — results

As can be seen in figure 13, Significantly higer anti-gB ELISA titres were observed for the
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 Il antibody titers were very slightly higher
(1.5 fold) in the gB/ASO1B group compared to the gB/ASO1E group.

Multiple comparison: Tuckey — HSD

Group Cases Mean Plain ASO1E AS01B
Plain 8 4.7917 ** **
ASQ1E 8 5.5203 **

AS01B 8 5.6942 *

Plain<ASO1E = ASO1B

In respect of neutralising titres (Figure 14);
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« Specific neutralising antibodies were detected in both adjuvanted groups
o Similar levels of neutralising antibodies were observed in both adjuvanted groups.

IX.2 — Mice
1X.2.1 — 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 1 ug/mi in PBS and 100 ul 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
dilutions of sera were added (100 uliwell) and incubated for 1 hour 30 minutes at 37 °C.
The plates were washed 4 times with PBS 0.1% Tween 20 and 100 Jl 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 i of tetra-methyl-benzidine 75% in 0.1M
citrate buffer pH 5.8. This reaction was stopped with 100 pi of H,SO, 0.4N and read at
450/620 nm, Elisa iters were determined by interpolation of OD values from a sample
reference by SoftMaxPro. Titers were expressed in EU/mil.

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) Lag 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
different populations {(groups)
4} Analysis of variance on selscted data (one way)
5) Tuckey-HSD test for multiple comparison.

IX.2.2 — Neutralization Assay

Prior to the assay, MRC5 cells (10000 cells/200 11l MEM medium) were distributed in 96
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 pl of viral solution
(800IPU/mI} for 1 hour at 37 °C. After incubation, 100 Wl of sera-virus mixture was
inoculated in 96 well microplates containing MRCS cells. The plates were 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 posifive cells were detected using a specific monoclonal anti-
immediate early | (IE-I)antigen for 1 hour at 37 °C. The plates were washed 3 times with
PBS and biofin-conjugated anti-mouse lg was added to each well and incubated for 1
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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Ti fer@cdNdimffuhikation. PBLs were collected from mice and pooled (1 pool per group).
In vitro antigen stimutation of lymphocytes (final concentration of 10*7 cells/mi) 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
presence of Brefelding (1 ug/ml) at 37 °C to inhibit cytokine secretion.
Cell staining was performed as follows: Cell suspensions were washed, resuspended in
50 pl of PBS 1& FCS containing 2% Fc blocking reagent. After 10 min incubation at 4°C,
50 i 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
resuspension in 200 pi of Cytofix=Cytoperm (kit Beckion Dickinson) and incubated 20 min
at4 °C. Celis were then washed with Perm Wash (kit BD) and resuspended with 50 pi 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
performed on +/- 20000 events. The percentages of IFNg+ or IL2+ were calculated on
CD4+ and CD8+ gated populations.

1X.2.4 — Immunisation Profocols
4 groups were immunised. Each group contained 12 female C57BI/6 mice of 4 — 10

weeks old.

Group Antigen Adjuvant
1 gB PBS

2 gB ASOMB

3 agB ASO1E

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**
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 pl of PBS or
adjuvant AS01B or ASO1E (prepared as in example 11.2 above having a concentration of
100p1 of immunostimulants per mi or 50y of immunostimuiants per ml respectively). 50 p
{(i.e. 1/10 of a human dose of 0.5ml) was injected intramuscularly. One controf 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.

IX.2,5 - results

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
both adjuvant groups, ASO01B and ASO1E respectively. There was no statistical
significance between the AS01B and ASO1E group.

Multiple comparison: Tuckey — HSD

Group Cases Mean Piain ASO1E AS01B
Plain 12 2.1132 ** **
ASO1E 12 3.9317 *

ASO1B 12 3.9375 **

Plain<ASO1E = AS01B

Anti-CMV neutralizing titers (Figure 16)

Significantly higher anti-gB neutralising titers were observed for the two adjuvanted
groups as compared to the gB plain group. Mo significant difference in neutralising
antibody fitres was observed between the AS01B and ASO1E formulations.

-Cell Mediated Immunity.

Due to 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
after restimulation by gB (Sug/mi) or peptides (2 pug/mi or 4 pg/ml). A similar cytokine
profile is seen for ASO1E and ASQ1B. No conclusive response can be seen for CD8
stimulation (Figure 19)

These experiments show that for another antigenic composition and in two different
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

X - Formulation

The antigenic composition, RTS, S Is produced in Saccharomyces cervisiae and consists
of two proteins, RTS and 8, that intracellutarly 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
180aa derived from a sporozoite surfact antigen of the malaria parasite P. faleiparum
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strain NF53 (the CSP antigen, a.a. 207 to 395), fused io the amino terminal end of the
hepatitis B virus S protein. S is a 24 kDa polypeplide (226 amino acids long)
corresponding to the surfact antigen of hepatitis B virus. The lyophilised antigen pellet
contains approximately 50 ug (when designed to be formulated in 0.5 ml with AS01B) or
25 ug (when designed to be formulated in 0.5 mi with AS01E ) of antigen.

AS01B and ASO1E were prepared by mixing the various componeants (PBS, liposomes,
MPL and Q321)} in a tank, and stirring under aseptic conditions. The product was then
sterile filtered before filling into vials or syringes. The liquid adjuvant was stored at +2 °C
to +8 °C before being used to reconstitute the lyophilised antigen pellet.

X.2 — Mice experiments

Two experiments in mice were performed aiming at comparing the immune responses
specific to RTS,S induced by RTS,S/AS01B as compared io RTS,S formulated with
ASO1E. in each experiment, C57BI/6 mice (10 mice/grou) were immunised
intramuscularly three times two weeks apart with 10, 5 or 2.5 pg of RTS,S formulated with
AS01B or ASO1E adjuvants. AS controls, two groups were immunised with either AS01B
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
titres and their. 95% confidence intervals were calculated for all the mice receiving the
same treatment in both experiments. Statisiical 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
values were generated for each group in each experiment.

Humoral Immune Response

As shown in figures 20 and 21, both AS01B and ASO1E adjuvants induce strong
comparable antibody responses against CSF and HBs.

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 pg doses of RTS,S.

For the 10 pg dose, ASO1B adjuvant was found to induce higher anti-CS ftiters than

. ASO1E and the GMT ration "AS01B group/ASO1E group” was 1.93 (95% CI: 1.33 - 2.79;

p = 0.001)

Cell Mediated specific immune response

Figures 22 and 23 show the levels of CD4 and CD8 T cells specific for CSP and HBs that
express IL-2 and/or IFN gamma.

The CD4 response specific for CSP tends to be higher with AS01B as compared to
ASO1E after three immunizations whereas the CD8 T cell response with ASO1E are
equivalent to or better than with AS01B.
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The CD4 response specific for HBs tends to be higher with AS01B as compared to
ASO1E after three immunizations except for the lower dose of RTS,S where the levels of
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 to or better than the
responses induced by RTS,S formulated with AS01B.

These differences are thought to be within the expected variability of celiular immunology
assays.

Pre-clinical evaluation of the RTS,S/AS01E vaccine in mice revealed an acceptable safety
profile, similar to that of RTS,S/AS01B.

XlI: Clinical Evaluation of RTS,S/ASO1E.

Formulations are prepared as in example X above. Sucrose is used as an excipient in the
lyophillised antigen peliet. As in example X, the liquid adjuvant is used to reconstitute the
lyophillised antigen. AS01E was prepared as described in example 11.2, and stored at +2
to +8 °C until needed for reconstitution.

A phase H 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 to children aged 18 months to 4 years living in
a malaria-endemic area;

Coprimary
- to assess safety unfil one month post Dose 3.
- To demonsfrate non-inferiority fo an oil in water emulsion adjuvanted RTS,3
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 o an oil in water emulsion adjuvanted RTS,S
vaccine in terms of antl HBs antibody response one month post Dose 3
- to describe seroprotection against hepatitis B up to one month post Dose 3
- 1o 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 o HBs antigen at 12 months post Dose 3

Exploratory
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- 1o evaluate T-cell mediated immune response to CS antigen up fo 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 one month post Dose 3 according to
documented HBV immunization stafus 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 ASO1E. Heaithy 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 sympfom General symptoms Local symptoms
95% Cl 95% CI 95% ClI
Group N n % JLL UL N In J% [LL [UL N [n % |[LL UL
Dose 1 - |Gr1 90 40 |44.4134.0155.3 (90 [23 [25,6(16.9]35.8 [90 |20 |22.2{14.1|32.2

Gr2 190 |47 152.2|414(62.8 |90 |26 [28.9]|19.8{394 190 |32 |35.6]25.7 |46.3

Dose 2 Gr1 [88 |50 |56.8/45.8]67.3 |88 |36 |40.9(30.5]51.9 i88 (35 |30.8120.5(50.8

Gr2 |87 |53 |60.9499(71.2 187 |39 |44.8/34.1|55.9 |87 |34 [39.1[28.8(50.1

Dose 3 Gr1 83 |78 [94.0|86.5]98.0 {83 |34 |41.0]30.3|52.3 |83 |76 |91.6(83.4]96.5
Gr2 |85 |82 |96.5|90.0(99.3 {85 |50 |58.8|47.6(69.4 (85 79 [92.9|85.3197.4

Overall/dose Gr 1 261 |168 |64.4|58.2(70.2 (261 |93 (35.6[29.8(41.8 |261 {13 |50.2|44.0|56.4
1
Gr2 (262 |182 [68.5]63.5(75.0 |262 |115 |43.9(37.8|50.1 [262 14 (55.3]49.1{61.5

: 5

Overallfsubjec Gr1‘ 90 187 [96.7|90.6(99.3 |90 |60 [66.7]559(76.3 |90 |83 |92.2(84.6(96.8
t

Gr2 90 |8 |94.4187.5/982 |90 |70 |77.8|67.8)85.9 {90 |84 |93.386.1(97.5

Gr.1 =RTS,5.AS01E

Gr.2 =control

LL = lower fimit

UL = upper limit

For each dose and overallfsubject:

N= number of subjects with at least one administered dose

n/%= number/percentage of subjects presenting at least one type of symptom whatever the study vaccine
administered

For overallfdose:

N= number of administered doses

nf%= number/percentage of doses followed by at least one type of symptom whatever the study vaccine
administered

95% Cl = exact 95% confidence interval, LL = Lower Limit, UL = Upper Limit
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p%}%g were measureéTBy standarcp ELElSX me hogology using p a?e adso ed R32LR
antigen with a standard reference antibody as a conirol according fo SOPs from the
laboratory. Results are reported in EU/mL.

Antibody to hepatitis B surface antigen was measured using a commercially available

ELISA immunoassay (AUSAB EIA fest kit from Abbott) or equivalent according fo the
assay instructions. Results are reported in miU/mL.

Seropositivity rates and GMCs for anti-C$ antibodies (Total vaccinated cohort )

>={.5 ELUML GMC

95% Cl 95% CI

Antibody [Group|Timing N % |LL |UL |value [LL UL Min (Max

n
Anti-CS |Gr1 ISCREENIN (89 |0 (0.0 00 |41 (0.3 03 0.3 <0.5|<0.5
G

Pli(D60) 78 |78 100 |954 [100 [81.9 64.9 1032 4.6 [568.6

PID90) |76 |76 |100 [952 1100 2166 [1788 |259.9  [14.3]1922.3

Gr2 |SCREENIN 90 |t |14 0.0 |60 |0.3 02 0.3 <0.5(0.5
G

PlI(DG0) 78 |78 [100 1954 [100 |56.8 45,7 70.9 3.6 |2380.9

PIKDS0) |80 (80 [100 |95, [100 |164.8 1341  [2026 6.3 [2093.6

Gr.1 = RTS,S.ASDE

Gr.2 = Confrol ‘

GMC = geomefric mean antibody concentration calculated on all subjects

N = number of subjects with available resulfs

n/% = numberfpercentage of subjects with concentration within the specified range
95% Ci = 85% confidence interval; LL = Lower Limit, UL = Upper Limit

MIN/MAX = Minimum/Maximum
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Example Xil: Preclinical evaluation of Varicella Zoster Virus with AS0iB 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 pfu/dose) administered sub-cutaneously. Five weeks after priming with Varilrix,
25 mice were divided into to 5 groups of 12 mice and injected intra-musculariy (tibias) on

days 0 and 28 with 5 g of gE alone, 5 pg gk + ASO1E* (1/10 HD) or 5 ug gk + AS01B

{1/10 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 gE specific total antibodies and the frequency of cytokine producing (IL2/IFND)
30 CD4 and CD8 T cells were evaluated.

gE specific antibody responses:
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Cytokine production was evaluated in CD4 and CD8 T cells using an intra-cellular
cytokine staining technigue. Spleen cells were isolated from each group of 12 mice at 30
days post Il and pooled inta 4 groups of 3 spleens. Spleen cells {1 x10°) were incubated
for 2 hours in the presence of gE peptides (63 peptides) spanning the complete gk 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/IFNy) were induced with
both gE ASO1B and gE 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). Due to unexpectedly high variability of the T cell responses the
power fo detect a significant difference between adjuvant doses was very limited (<50%).
Importantly both gE formulated with AS01B or ASQ1E induced cytokine producing CD4 T
cells of a significantly higher magnitude (13.3 fold, p< 0.05) compared to 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 alone.

Preclinical Evaluation of AS01B v ASO1E in an Influenza Ferret

Example Xilll:
model.
Materials and Methods

Female ferrets (Mustela putorius furc) aged 4 — 6 months were obtained from MISAY
Consultancy (Hampshire, UK). Ferrets were primed on day O with heterosubtypic strain
H1N1 A/Stockholm/24/80,{4LogTCID50/ml), 250 pl administered intranasally. On day 21,
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One - way analysis of variance performed on groups.
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Viral load in nasal washes after challenge.
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4. Xbo Zo0%0ddec85 ASOLB PCT/GB2006/004634

Nasal washes were collected 2 days before priming (priming = day 0) 1, 2 and 7 days post
priming, as weli as 4 days before challenge (challenge = day 42) and for a period of 7
days post challenge.

Group | -2 0 +1 2 |47 |38 |42 143 144 (45 |47 49
Plain | 0.82 1.84 [ 5.35 {1.85 | 0.8 1.82 | 577 |4.44 [1.97 {09
ASO1E ; 0.82 211 /5.83 | 1.65 | 0.8 1.62 14.93 [4.15 124 0.85
AS01B | 0.81 2.26 15.38 | 1.1 | 0.82 1.74 12.25 | 1.89 11.350 ] 0.9

See results in figure 27.

Viral shedding after priming

A peak of viral shedding was observed in all ferrets 2 days after the priming.
7 days past priming, only residuafl viral load was observed in all groups.

Viral shedding after challenge

The peak of viral shedding was observed 24 hours after challenge.

Viral titration 3 days post-challenge showed high viral fiters (no protection) in ferrets
immunized with frivalent split plain. Lower reduction of viral shedding was observed in
ferrets immunised with trivalent split ASO1E than was seen with trivalent split adjuvanted
with AS01B.

Temperaiure monitoring.:
Body temperature was monitored from 6 days pre-priming (priming = day 0} until 4 days
post-priming as well as from 3 days pre-challenge until 7 days post challenge (challenge =
day 42). Measurements were taken every 15 minutes and an average calculated by mid-
day for each group. Resulis can be seen in figure 28.
Post Priming
Body temperature monitored before, during and after priming did show an increase in’
temperature in all groups.
Post-Challenge
Interpretation of body temperature monitoring is difficult. A slight increase of body
temperature was observed post-challenge in ferrets immunized with trivalent spilit plain
and trivalent split ASO1E, but not with trivalent split ASO1B. The score below was
obtained by the number of ferrets with an increase of body temperature 0.4 °C.

Increase in temperature post challenge
Trivalent plain: 5/8 (+0.4, +0.4, +0.5, +0.7, +0.8)
Trivalent ASO1B 0/8
Trivalent ASO1E 6/8(+0.4, +0.4, +0.5, +0.5, +0.9, +1.6)

This read out is less robust than other read oufs used in ferrets.

Haemagglutination Inhibition Test (HI)
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24. An adjuvant composition according to any of claims 15 — 23 wherein said
immunologically active saponin is present at an amount of 25 jg.

25. An adjuvant composition according to any of claims 15 - 23 wherein said
immunologically active saponin is present at an amount of 10 ug.

26. An adjuvant composition according to any of claims 15 — 23 wherein said

immunologically active saponin is present at an amount of 5 ug.
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