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WD 2009/ 127677PCT/ EP2009/ 054492 VACCI NE TECHNI CAL
FIELD 5The present invention relates to inproved
wo aweitgws7and | mrunogeni ¢ conposi tions and t hei PCI/ER20091054492
medicine. In particular the invention relates to
vacci ne or imrunogenic fornmul ations conprising an
oi | -in-water enul sion adeﬁQﬁHﬂﬁnd S. aureus
sacchari de and/or protein and their use in nedicine,
in particular their use in augnmenting i nmune

responses, and to nethods of preparation, wherein the
Iﬁﬁﬂﬁﬁﬁﬁhﬁﬂﬂél enul si on conprises a 10tocol, a
Thé"?@éﬂ irﬁ@ubﬁcﬁﬂ @Idtesaﬁfjm%}o@éﬂj{/%cfrﬁé' & %%Gﬁogeﬁ%%&%hlons and

W conpositions or vaccines with an
theirnﬁeo{ﬂeﬂ‘eﬂtﬁﬂ?no@brﬁ’?ﬁicn‘[;r dhe inyeRgrs relaleada. vassing @ immunogenic
forli BRI ¥omPrdiNY 3Rt Sil- iﬂﬂh/ﬁelb%%ls‘rtﬁlegdj[l@arftr Yan@ng, bDT%DQVs%ccharlde
t he i nmune response rai sed 15to any iven antig
a”‘HﬁUP'&te'rﬂ aaddbeir 82 i gedlicn s y7 Paxicelet naimugeis ﬁdﬂﬂ‘e”t'ml'mmune
resané’é‘,‘?@,t 8hd Wbﬁlb@@%f Br%bal%‘ﬁoﬁr\@néﬁ@ih'thg BPW WA bﬁﬁ@lsﬂfntoomprlses a
nd have been suggested e useful as adjuvant
tocebﬁﬁaﬁﬁw'éﬁ@e @EPH%@Q@M'S'WW@SP&WHO) 20W095/ 17210
di scloses oil in water enulsions conprising from2 to
10963qualene from2 to 10% al pha tocopherol and from

TEGHNICAL BAGKGROUMD and their use al one or in
Ne&UBH Jd8kibAd oM 4 RineSMth it ovdB-iMRtunogenicity 8P AR Eded. As

di scloses oil in water emrul sion conpositions
ong stipeS % adl vanisetaxp Hers aBe@ 1oy and FAPONP AR HNMAwE Epsponse raised
to Slyedi®In antigén Ghd/of RedVBd RY: hisi fpintthe hogonpr i se
° 33%Rpff“vggg/11341 dlscﬁgggglopﬁﬁ?ﬁ ther gnuIS|ons

conpri sing metabolisable oil and a saponin, wherein

Oil tif §atdr! enﬂﬂgoﬁsaﬁénéé“ar%r\ﬁellﬂfr@ﬁ\ﬁﬂh thé af, ér@d h&veObededRBSted to be
1:1 and 200: 1.  30There is still_a need for i mprove

USSfelcasi 3 VARLCARASHIGR® (FF i 3%%@‘9{@ Polé2that provi de a
sui tabl e i mmune response and are | ess reactogenic in
t he host. STATEMENT OF THE | NVENTI ON 35The present
WQSR b 18rdisdnsee o i'%WéK?éP@é!'%é&oﬁ‘@”é'ﬂgifrr?ﬁ‘u%&gg% o@qualene, from 2
to qgwgwhblt@ewre%méﬁosmgw loyves Bpawaks dof aR@Qheir use alone or in
nponen oi |l _in water enulsion may be used

Comh'nﬁti,qn \th @[521 anw 742767 7PCT/ EP2009/ 054492
mai nt ai ni ng a conpar abl e i nmune response agalnst an
antigen or antlgenlc conposition within s
W Ptdigsieses Rl i waler P@§'St%é°§W§WP%@O'BIP”W afmetahotiggble oil,
a shPéhih BNEh stroll MRURAGERERY EuRdRisIgthe RompFisISD-Nii | st
the reactogenicity within the host recipient is
reduced and is applicable for conpositions conprising

WS BRRYiREREeS all il Ratdr e@@k%ﬁgb@ﬁﬁﬁﬁh@ r’rfé%ﬂtﬁ)ﬂ%ble oil and a saponin,
saccharide or protein. Accordin n the first

Wh%@ﬁbt@? o ne §aPHHR3WRrese Ent raie Qf}F{?étr"‘@eM e 2Pl an
i mmunogeni ¢ conposition conprising a staphyl ococca
sacchari de and/or protein, and an adj uvant conp05|t|on
Thergrip stils @geg,ﬁordmprqv,qdvvgp@pe 8Rd IBMYACIsHeFTPPsilioNg that provide a
suifdble immuMt8EpdRE ladl are b8S RIRRIJgeRIS iMthe osl0 N
net abol i sable oil, 0.5- 11 ng tocol and 0.4 -4 ny
emul si fying agent, per human dose. In another aspect
STATEMENTPOR THE INVEAENONON, there is provided a vaccine
conposititon conprising a staphylococcal saccharide or
protein, and an adjuvant conposition 15 conprising an

Th®btleskRt Wedrérs BEVE alsﬁﬁveré@%&ﬂldﬂa &rﬁin%tﬂ'obemaw\ﬁb&ltlons comprlsmg
enmul si on conpri ses 0. 5- 23 nmet abol i sabl e o
"

lowgt ampupiscef] eaé?ﬁcPOG‘p@”%t Wgth@ 'guwwn@wg'@mm%@ Uﬁﬁ?rﬂ‘f’i‘"s" still
dose. In a further aspect of ,the invention there is
provi ded the use of a vaCC|né or inmmunogenic 20
conposition conprising a staphyl ococcal saccharide or
protein, and an adjuvant conposition conprising an
oi | -in-water emul sion wherein said oil-in-water
enmul si on conprises 0.5- 10 ny netabolisable oil, 0.5-
11 ng tocol and O 4 - 4 el enuIS|fy|ng agent in the

Y Y - o




10

15

20

25

30

35

In a further aspect, there is provided a nmethod or use
as herei nabove defined, for protection against
WO ndoearieon or di sease caused by a pat hogen whi BOT/EB2089/054492
variant of the pathogen from which the antigen in the
I mmunogeni ¢ conposition is derived. |In another
MaERFBIAL MeFRMParaRle MNgng FRRACHER] 282IRE AT0RNtigEN (9§ @nfigenic composition

withRiR" 849 2BaMSositfnl nethié %ar@é@ttﬁ&téd%ﬁnt%gégéﬂ W¥dintaining the level of
i nfections or disease caused by a pathogen which

|mr36rpﬁge|n§gg againghan @@Hg%yvep}st the ée%qge@mlty dfithimthe host recipient is
reddBEd 08Rd | 13 té@llédﬂ@n@ge%rﬁ pEHERS ich ﬂsm&RlaEFstaphylococcal (e.g.
DESCRI PTI ON FI GURES 35Fi gure 1: CI i ni cal al :
StapByPRACEYTaYreEN sereharide OGUPEINf or ant i - HA ant| body at
different tinmepoints (ATP cohort for immnogenicity).
2 WD 2009/ 127677PCT/ EP2009/ 054492 Figure 2: Cinical
Acgqrdingly, indhe fifsd aerRadt Shthearresqnsimpniiasy thefe igmrevitagyan mraynogenic
coMbéé"tlcgﬁ%rﬁﬁmlrﬁgj%n§t%ph3ﬂ6&fc¥ﬁ| sa%:‘bhé’f%é Bn@BF pAtin2 hnéAAH adjuvant

cohort for inmunogenici gure 3: dinical trial:
COgROHBIN FRMBTIYRT rat @"1%@@%%%“@@%@@%%% todrin-Wetes emulsion
copiéeR NS L A@NaE mMéthsdikable i, 08Y- 21 B?:OPQJRPDM f armg emulsifying

i mmunogenicity). 5Figure 4. Clinical trial
agenir REEGHUBNSIO8R f act or (SCF) for HI antibody titer with

95% confi dence interval at day 21 (ATP cohort for

i mrunogeni city Figure 5. Mce study: Haemaggl utinin
In pRABT EFRfFt tAhs e(QSF?/ﬁe”J-/ invgngion,) there BSAIPEPVidag 8eVaseingegpmposition
coMbltlsrtheJ tASHRICHBES SddcRaMe (cﬂoﬁll%télﬁn%ﬂdA&Q%djuﬁnﬂué&nposmon
A. Anti- A/ New Cal edoni a/ 20/ 99 titers; ure 5B:
CO'RH'?%'”W@S‘JT&‘M?"EO@'?P'@@”I—If"h?riet”eﬁaéd O'Fi”g’ﬂﬁ“t@r W'S'Rﬂtcpmp”ses 0.5-10
mgl@BlabbRRBRNE, §.9Z H gy {o861SandM. QU-[ 2 rﬁ9 M gﬁlb_ue@ént per human
Haemaggl utini n | nhibition test C95) in
dog&57BI / 6 ni ce primed with heter osubtypl c st rains (dose
range AS03). Figure 7: Mce study: Cellular immune
response (CD4+ T cell) in PBMC from C57Bl/6 m ce
In ﬁrfPrﬁ'%l agPed oh Hednsdilipt Jisire isstrpyded thediss ©f paRgenagpigymunogenic
compoki@leh €cdtapr I\rf/ge aSTs%}ﬁ Ioé&icb”'s@bcﬁaﬂﬂb‘n& rpf?ét@ﬁ\nseﬂ]d( @4 Hdjuvant
T cell) in PBMC from 7BI 6 mce primed with

Comé'.t'%mngpﬁlﬁbgs@rﬂ DSl PAAVAAT, SISl (PaAchidygter. emulsion

coﬂfﬁlbﬁﬁ 5( 01(5n‘@9)1el%€bli§é§@zt &d 0vd L R 148§ odorBEE 0AS03. mg emulsifying
ure 9: M ce study H5N1-s ecific serumlg ELISA

agpp?@rtge mn&fﬂg:tlg? Oéﬁﬂ |rgﬂppoggmcq)r@msn(qg fghgwemrem{won of infection
and@PdlRebde. and F) isotypic responses on day 14
post -i muni zation (GMI +/ - 201 C95) for two different
antigen dose: 1.5 pg (AL Cand E) or 0.38 pg (B, D and
In R flrtH@Hr8pd; thdré as Froi¥ed Hermpaohusi Ded Ia@rhér@.haﬂ%\iel 8é¥ined, for
test (GMI +/- 1C95) on day 21 post- irmmunization (GVI
prafectioncagaingt dfestiny @i 4'?9&8&&3“3?& Pyenpefbeesn whish is a ygriant of the
pa®logen 3BnP@hicR)the Bh nan e m%@r%%hléddbm&%hlbl#'lsaﬂeﬂnféﬂu [another

response (CD4+ T ce in nave 7Bl /6 m ce inmuni zed
e”quH“%ﬂtf feFeist Prquided @f mMEERY Fassi #ehereingbgye gefipdyigy protection
ag@%ﬂ'\ﬁ%ﬁ@r‘i’s R dl&ﬁ@%@uge'f_d W@@aﬂ’@?@n whith cbmprifss ﬁ'ﬁa jen which is

(anti ( antigen). Figure
a yarigat ‘%t”ﬂﬁ‘h?”t'gﬁé'ﬁd@%Ide‘P?ﬁg‘?”icrﬂﬁ’Flﬂoﬂt'b'h test (GVI +/-
[ C95) in pigs primed with honol ogous strains (dose
range ASOS_}. DETAI LED DESCRI PTI ON OF THE | NVENTI (]\I 30
B ik “conprise" and "conprises"
herein are intended by t he |nventors to be optlonally
substitutable with the terns "consisting 0

Figyre 15 {]inicab figl Sg@n&ﬁtnc ”?e@‘é‘pté%'isl @{'I'g,s) fon a@\,glfyantlbody attdlfferent
nmba&ﬁ@qA$pCnghQﬁQﬁh@R&ﬁgﬁﬂgﬁ/EP2009/054492 Enbodi nent s
herein relating to "vacci ne gonpositions” of the
invention are also applicabl& to enbodi nents rel ati ng
to "immunogeni ¢ conpositions” of the invention, and
vi ce versa. 5In one enbodi nent of the invention there
is provided a vacci ne or inmmunogeni c composition
conprising an antigen or antigen conposition and an
adjuvant conp03|t|on conS|st|ng of an 0|I |n mater

. o o
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In a further enbodi ment of the invention there is
provi ded a vacci ne or inmmunogeni c conposition
W@ImNR2®INg an antigen or antigen conpositi on PCTERIV09/054492
adj uvant conposition conprising an oiI in water
enmul si on, wherein the oil | si on conpri
Figyre 2; CK@C%'%%%PW%M ré‘t%ﬁPR)(f%U'c”harﬁ'Qo%UﬁT \élﬁre?5%03°5f'dence
mtervallilatHgyD%ﬁ@ldaﬁQmQﬂTFaﬁolﬂirpﬂ&ﬂnﬁrﬁGrﬁqéﬂfcﬂil 15 and 0.4 -

enmul si f % agent (such oxyeth | ene o
Flgy(5? b3t SHNiEInEisy: eger@g;onv'gés‘lorh lﬁﬁtﬁn( forQHI erﬁlbﬁ@f diter with 95%

cortidh& At rEp BPGNEM (ATE&h%ﬂIféWﬁiMun%@éﬁﬂ@iﬁl tion of t he
i nvention conprises an oil-in-water enuIS|on adj

Figatse e Fbpiet) Y1 I0Rme SI0Bn IS CRISTOR. HieaRionY gl with 95%

corffidbnédinfdivaR BPYAY 2 DfATER é'_bh%WfBr mﬁﬂn@@@rlucﬁﬁ an armunt of
0 an enul sj f agent

.5 - 11
Figyre 5 Micﬁgsq%m’d hagmasgiuynin hisHioat 65 0f MR tin 1G90) '@a%f\'—B/C mice

prlrﬁg(% GMh' RERRSIUbY l%a\’s@ramsa'(%s%r SaRde | R§§3)t heidure pm Wﬂm A/New
order for anﬁﬁefﬁﬂln wat er conposition t'o be sui

Calegpnigig39 Hy Fuig i56h An@wﬁéPgnqma/@@O?ﬁ%é—@ tiggrs¢ lﬂgure 5C: Anti-

B/SHAMLShPTYOB YRR .has to conprise a metaboli sabl e 0| l.
The nmeaning of the term nmetabolisable oil is

Figure, i Yiige tshiedvaHaemagohiiaini lslbitien dast €eMiet Hé‘%is)dg C578BI/6 mice

primB&wits h@ﬁa@@é@:'bﬁjp%fstt%ﬁ‘isg%éé @Hgé aspey by met abol i s
(Dorland' s Ill'ustrated Medical Dictionary

F'%ﬁ&eMC%Wﬁgﬂgelltﬁqﬁ innae reéﬁor'(ng(ﬁgé}f T-ge]é) kﬁ‘l IfBngfr% C57Bl/6

mlcﬁarbhrf'/eﬁﬂ\ﬁﬂﬁﬁ’ét@rc@,ljﬂ)typlﬁ'sﬁ&n@'(dlose&ﬁhg'ﬁaﬂ\swﬂ or synthetic
which is not toxic to the recipient and is

F'%‘éﬂ&bl'\ec%ﬁtbﬁ& ﬁ@"uledm%@épm Ytel 458) iSRPMRuram C57BI/6

miGEBiHed ANH HBtRLETHIAIE sEFARTRAC SRHUBESd AfithvRaed Gl Shtigen (0.5 pg)
oils. Synthetic oils are also part of this invention

adJHYﬂi‘t%W'th Ae$e /@898 ARMer cial |y available oils such as

deﬂ(de)st@iW I—FBNhﬁsfp‘émflAsQ@H lgCELI@A|tWer§'(|Ataﬂ@|B$ and anti-H5N1 1gG1
et abol i sabl e oi is squal ene. Squal

(C@pd B) 20d 1953 @(EZ@OH-EMﬁ‘Pf\‘é@'ﬁWPQ”%eSl‘U‘ ‘1% hdsp%i"m@PP'ée%(l@MT +-

ICQQW&PN@&) dIﬂ%réH‘B aHiigERlddsat €9 p@l(A %ln@ tIE)lof5 0f39LL@CtBI D dn@nge
quantities in shark-liver oil, uantit

F'%'S? 0o Micgestyily: Hepprealutigatien B‘ff‘lb't'of‘lt%t (GIJ\% +6| 9oL day 21 post-

mrﬁ@rﬂ%tton?@ﬂ/l'ﬂﬁl FEIR fdritwd ielent BRRJeRrdoRe; pB'pgf(Morm ug (B).
2009/ 127677PCT/ EP2009/ 054492 use in _thi.s inven

Figgse dllefYlic study: n%?'%ﬂ!%l'mg‘é’BPée%‘PQ”SB;ﬁcPi“i*tTuée'Bf'” t”ﬁe/ef%\"ﬁBVG mice

imrhi@ed With Sjlfﬁé?ehtrﬂc%ér@dﬂmﬁ viaéblrﬁé"'ﬁ bip Y38 NS h&juPinted with dose
chaol esterol (Merck index, 10th Edition, entry

rangg AS9B0A) 1-5 g HAAG tasfigen)ine (B35 89 Héah Enogn) <
Fi r@SQnPl s tddye HadindYglotinis ARG 1eaN(EMT an 1B MRt pigd primed with
g@f g cls’ereergsy -10, 210(39 48}15|07Qglo
ho@o'égﬁ‘ts S(t@"?j (dQSesra”Seé\ - 9-10ngy), specifically 5.35
mgy or 2.14 ng In a further enbodi nent of the
) able_ oil is present in the
; NVENHON ¢ i on in an amount of
O 5-10 ny, preferably 1-10, 2-10, 3-9, 4-8, 5-7, or

Th&t&@mRTcdrBpEsing?; %om@n@e aNd “QorhPAdEs; h§m13ialfe||ﬁt@hhdd Eyaﬁa inventors
anpunt of pet

bgl | sabl e
to %eeli'%él%ﬁquﬁé’ﬁh éh%ﬁﬁ'i‘ﬁ‘ési?‘?rls&ti”aékﬁ tfé’”@ﬁ'p? e§§%o°°é?§'3ts of’,

respeftReenteagp ipétabde total conposition. Suitably the
nmet abol i sabl e oil is present in the vaccine

conposition in an amount of 0.5%to 2% preferably
0.25 - 2, or 0.25-1.75, or 0.5-1.65, or 0.6-1.5, or
0.8 -1.4 or 1-1.25% (v/v) oil of the total conposition
15vol une. In another specific enbodi nent, the

net abol i sable oil is present,in a final amount of
about 1.25% of the total vol Uunme of the vaccine (or

I mmunogeni c) conposition. In another specific

enbodi nent, the netabolisable oil is present in a
final amount of 0.25% (v/v) of 20the total conposition
vol une. By way of clarification, concentrations given
|n v/v ~can be converted |nto concentratlon in m/v by

T  r 1 o s o r . o A7
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Sai d emul sifying agent is suitably present int

adj uvant conposition in an anount of 0.1-5, 0.2
w@289427607 4-3 or 2-3 ng (e.g. 0.4-1.2, 2-3 or ECE(Eng)p9/054492

emul sifying agent. In a specific enbodi nent the

emul si fying agent is present in an armunt of 0.97 ng
Emppdimeniss h@g’eln F{ﬂqtlﬁgrto sﬁ@'r@nﬁp@Pf’? q@ a@fertﬁe igvention are also
apSidhbialb YrioamedHts rélattnl@etovmuﬁtfgearc ¢ ABRS & the invention, and
_conposition in an amount of 0.1-5, 0.2-5, 0.3-4, 0.4-3
VIC®Ve3d3 ng (e.g. 0.4-1.2, 2- 3 or 4-5 rTg) errulsn‘yl ng

agent In a specific errbodl ment the enul sifying agent

present in an anmount of 0.97 ng or 2.425 ng. WO

In ?OGQ?TQW'T'?P*C’W EP2 00Niisn4hererie PARMIRT 2ofvaetif rf {imgogenic

corAB&IMon &M RHRIrRXIH BFHFRA FSarfigbfeRpbash ahd bh%d{lﬁbﬁ‘ﬂ composition
vacci ne or i mrmunogeni ¢ conposition vol une. Sui bl

congifding 1of P8 iofl i W@t%gﬂgﬂt's'?% Vﬂ}eé@@ﬁ?'dl Qi ip eatereeyipian @SF‘F’”SGS 0.5 -
10 MY HMBRBBINaBle &P BIES Y infiltdcBl @Y @ADL ngPerddSifythBE ?e(n‘{/bé} human
of the total volune of the composition, preferab t
dogg.08-.05, or 0.1-0.7, or 0.2-0.6, or 0.25-0.55, or
0.3-0.52 5 or 0.4-0.5% (v/v) of the total vol une. In
a specific enbodi nent the enul sifying ent i s present
In afudberaembediment alohegnueptign tber?O/bS(RfPWe £ YaFsineoRrammunogenic

coMpEStidhecdMiprisHILAP BRI R SroaRBgeh tb@BodBdHERI an adﬁMaM\taé’omposmon
of clarifijication, concentrations given in v/v can

corppiishst e Al impater srmelsian whetsin the CW/'Q Waer L5 ?P?\@O'{”H%ﬁes 0.5-10

mgﬂ‘ﬁbia@%s‘éﬁle‘?&ﬂ\(gjcfh' Nsdafdrieh 0.8 118%d Vdcbb (13@!@“1 b%%&ﬁi—l%copherol
80 concentration 10i s equi valent to a

an Q45 ¢t B’Qt%ms'é'flér(‘ﬁwé‘@ﬁrﬂtr(étl?rbﬁs HOWOéy%*@é%‘ief ﬁ‘é"b(ta” monooleate), per
huragiwadégrent, a 0.5 nl vacci ne or i munogeni c dose

vol une contains 0.45% (v/v) Tween 80, and a 0.7 ni

dose vol une contains 0.315% (v/v) Tween 80. In another

OilSASGItéd EmERRHILSMPOnént0. 5 M dose contains 0.18% (v/v)
emul sifying agent .and a 0.7 m 15vacci ne or

The RRIMBITANPASBIRR &¥ ithe BIYCRMEeCBRIISES s o-nMgale( gmylsion adjuvant,

prefaTHbI§ ishidl druISIER Bbmpidest M eta®bRabUSRIA HHofBourit Bf 0B UM a tocol
dose which is in a volune suitable for human use.

in apABPUNY §f ¢-his!h B9RRAREAMYISBYNG Rgent. i 37 ameypt gh8-4 — 4 mg and
haﬁﬁ@ﬂdr‘@é@ﬁs ofawHisH RN £K0 36% 1Sy iRteRsityl havb'@jla?nétélrstd?%ss than 1 um.
odi nrent, a human dose is higher than 0.5 m,
exanple 0.6, 0.7, 0.8, 20 0.9 or 1 nml. Inafurther
In &g tbr R toil iR WHisrBEbniissERioh %o kb%témﬁﬂe]foﬂhurﬁéw a&mﬁusmatlon the oil

I n anot her enbodi ment, in particular when th
ph?%ﬁaﬁm%s'%ﬁﬁb%%'mhaéﬁol%?%?e @H@eEQ@'éﬁaQ'ler(?"c The meaning of the

tenﬂ%éﬂa@blﬁs@me @u ankmmrw ebfs M&gﬁoﬁsaﬁﬂe c%nﬁoermefméafbs ‘being
et ween . vent

CaRﬁSﬁ%ﬁ qcpbeig st@d‘sf%m%é)(y ’@S@F?O'éﬁm aQQorla$d % ﬁ'&‘sfrﬁtﬂ’ﬂv'}"%ﬁ@' Dictionary,

W. BOHEMl%m‘é)rrﬁfany %tl@@biﬂ&ﬁf@wm»‘ B dilhﬁay B%H?@@Qét@ble oil, fish oil,
nposition is/are at a | ower |evel than previousl

an'm%@@mr Wakele oilpyhighdisi gt 4pxc t@ﬁ'i‘%é?@'@/‘e%tsa?%& £RRA %'e of being

trafdiOviad hafetabilisth. Wutsliseald, andQiFRiAS iaké eOBMoANIdu®Re df Regetable
fall ow ng adj uvant conponents in the foll ow ng anounts

0|I%|Sé(n§hﬁtl%loﬁ9, A alge Par©f b1s NYRBIPHRECHT inglude ppmmespiply gvailable
OI|SAQJCHVé%rNEéBéM@1&ha‘SAﬂJ BY@&Bllady éﬂiaﬁ}é@ﬂétagolﬁ%blév(ﬂﬂ% ngaIene

Adj uvant G Ad15uvant o/ w emul si'on 125

Sqmle'@ﬁz 5(96.18459P. 231 eenmsthy}£,.6:10, %ﬁ%@ﬁéﬁf@osmﬁm@r olis an

unsaturated oil which is found in large quantities in shark-liver oil, and in lower quantities

in olive oil, wheat germ oil, rice bran oil, and yeast, and is a particularly preferred oil for
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5.94 ng 4.28 ng 3.57 ng 2.68 ng 2.38 ng 1.34 ng 1.19

nmg Squalene 5.35 ng 4.75 ng 3.96 ng 2.97 ng 2.14 ny
wa2e9/1emy71. 07 ng WO 2009/ 127677PCT/ EP2009/ 054BOREP2009/054492

Pol ysorbate 80 2.43 ny 1. 94 ng 1.62 ng 1.21 ny 0.97 ng

0.61 0.48 i nvention further provid
usey i Heg Ur\Y%ttO”c%Hé@?l'%ﬁ '@SWBPE'S@PWgO'{ R Vi@ ofi adpct that it is an

int&rAIEBRAER Ee BosHRhdINE6F dﬁ%fe@terr‘olé(‘bl@y& ifdtsk, h Oth tEHMRIGATBMAL no.8619).
defined above, for exanple but not exciusively as

illustrated in Table 1. Typically such an adjuvant
SukdIIpPRRi rhbt@BolWhble dA8s bResent in the adjuvant composition in an amount of 0.5-

10 mg, preferably 1-10, 2-10, 3-9, 4-8, 5-7, or 5-6 mg (e.g. 2-3, 5-6, or 9-10mg),
specifically 5.35 mg or 214 mg. In a further embodiment of the invention, the
metabolisable oil is present in the vaccine (or immunogenic) composition in an amount of
0.5-10 mg, preferably 1-10, 2-10, 3-9, 4-8, 5-7, or 5-6 mg (e.g. 2-3, 5-6, or 9-10mgq),
specifically 5.35 mg or 2.14 mg.

The amount of metabolisable oil in vaccine or immunogenic composition may be
expressed as a percentage of the total composition. Suitably the metabolisable oil is
present in the vaccine composition in an amount of 0.5% to 2%, preferably 0.25 — 2, or
0.25-1.75, or 0.5-1.65, or 0.6-1.5, or 0.8 -1.4 or 1-1.25 % (v/v) oil of the total composition

volume.

In another specific embodiment, the metabolisable oil is present in a final amount of about
1.25% of the total volume of the vaccine (or immunogenic) composition. In another
specific embodiment, the metabolisable oil is present in a final amount of 0.25% (v/v) of

the total composition volume.

By way of clarification, concentrations given in v/v can be converted into concentration in
w/v by applying the following conversion factor: a 5% (v/v) squalene concentration is

equivalent to a 4.28% (w/v) squalene concentration.

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

specific embodiment the tocol is present in an amount of 5.94 mg or 2.38 mg.



10

15

20

25

30

35

5 a human dose suitable volunme. Were the adjuvant is
inaliquid formto be conbined with a Iiquid form of

wa@pooaniegeni ¢ conposition, the adjuvant conposPCT/BP2009/054492
will be in a human dose suitable volunme which is a

fraction of the intended final volune of the huma
Thejypound efhtogel msay Q?aﬁﬁ}r%ssﬁﬂp?%ﬁ rP&fQﬁ”V%anf thg t?‘ﬁ‘b vaccine or

.mm@ﬁc@@%%oﬁﬁmit.owbmm céu.ttab@ tmrbrgéhﬁﬁm fh@rvce)q@é?qﬁérﬁbrﬂpésltlon in

350 K ed human dose of 0. 7ml,
an a’ﬂ‘%@‘t |c9 25?/el th%A’f (va) Cifothﬁntofarﬁtvé’ﬂtﬂ‘é% oh {RRimaYeegeyTic §omposition,

pre'i’érabl}"éﬁo 261U Pris6 9081 2 | 90,4551 .96 | d4toesl1 wBesr 6tH, BRd.8 -1.4 or
the antigen conposition to provide the final

11H§héﬁyﬂb§€06¥ ik @UMBhe final vol ume of such dose
mnll of course vary dependent on the initial volune of
he adj uvant conposition and the vol une of an

Preé@mﬁlaéwq' BrPrasRIe an MRt PaEsh &Eeed it B0 o freutgtal volume

of et RIRREI (b8 |rﬁu‘%ﬁﬁ@¢éﬁ%’)toon{do§?ﬂbﬁi Rdtcip@fdrably #Bdahbunt of 1.25%
reconstitute a |yophilised antigen 15 conposition. In

(V)i 8 OchipbeRsPeUMe-he human dose suitabl e vol une of the
adj uvant conposition is approxinmately equal to the
final_ volunme of the human dose. The liquid adjuva

In & pRHS amkadimentatigdecd & rragenyind f'E@r?t”éﬁUﬁ‘F Algehone 1 25% of the total

volleRrithd mm@rﬁr'|ﬂ1ﬂfhn6§&ﬂ@%bﬁ1b8§ltlonﬂl‘r$ aﬁbtﬂéﬂ sﬁ&ﬂ'@rbnﬁjdb‘éiﬁnent the
can vary between O.

tocgis AIRSEAYN i fInal At of Dith 1R oA RoTAURA G 26% R n 0.5 m

doélf—\?cﬂ@rﬁe koldpdy it e rar dos<CoammB! ¥ 0. B%eﬁvlwlimg@ml dose or 0.35-
ises m xing the tocql-containing oil phase with a

0. 3§u/r’fpo{€fle{aﬁ#¥y ‘%9@% I3 §- 740 pREYING\RERBNPYSHF ¢FBNn, f ol | owed

by honobgeni sati on using a honogeni zer, it woul d be

clear to a man skilled in the art that a nethod
By vt ickrifiePtions SanegnrdHonggMen i VMNP FRIYEHRA HQ gprGegiation in
W/\ﬂl%ﬁéﬁpﬂ\/lN@tHed’olhﬁvu?ibérﬂms@orf @btohcamqumwa tad@phérdl doncentration

the emul sification process
is qayivaiept tora 1’fu8cﬁ Qeéy) %FW@I@SOFM%?'&PF%"G‘"Q‘E%“ nachi ne,
maxi mum of 50 passes, for a period of 2 mnutes at
maxi mum pressure_ i nput of 6 bar (output pressure of
Thagbiit Watsh eputisign %&DPHC%D%&&@%@WMW@%}H g pmalgifying agent
maW‘sﬁutéBlS/ B@g&&&@@ﬂ@leﬁ@%dr@fanohoh@dlgﬁé WP b UseRsculdr embodiment the

enul si on he adaptation could be achi eved by routine
emék@ﬁ)éi“g RSSO hIM YN b%o??ﬂﬁqt%q rfl@”‘t e PEAPU FRMBIRING T Peliigorbate® 80 or
Tweesdighant 30enul sion until a preparati on was achi eved

with oil droplets of the required dianeter. In an oil

in water enulsion, the oil and enulsifier should be in

Sa@nerﬂmsh%ﬁihgsagé‘ftﬁé %DltabTJ‘Ere@GHﬁﬂQﬁe Qa@[dvbﬁlr comYos®n ihHn amount of
ered salin

exa pho hat e
0. 12@(93? "520@ 7 Bednp 0250 81064 9 bre Pk %fb‘i‘? "Pleemulsifying agent. In a

spdiflc- éribdih et tﬂglélnﬁjlé?ﬂymgyaijeﬂffﬁ, tbsdritén Bh &FRIlint bNYONtrh@Br 2.425
have a small oil droplet size in the sub-mcron range.

MISuitably the droplet sizes will be in the range 120 to
750 nm nore preferably sizes from 120 to 600 nmin
di ameter. Most preferably the oil-in water enul sion
Furdhsift seids emuis'fM'Pﬁp?Qﬁ”é I3 f SURP¥ hPrgsente s thez ygggiye or immunogenic

corhpésititsmi ih Yanadrfolr2 ©5 0110810.2800.3%, A-Bror L RFRE @lg. 0N, 2-3 or 4-5
referably at | east 80% b%PI ntensjty are. |ess than 300

mgﬁﬁmurl?' ingAgeRt | Innd Feed| fimgntaihe] eadsif y@@%&?yt Is present in an
amb DAt DI GG be2.14D5 Wi range of 120 to 200 nmin
di aneter. The oil droplet size, i.e. dianeter,
according to the present invention is given by
intensity. 10 There are several ways of determ ning
the di ameter of the oil drop%et size by intensity.
Intensity is neasured by use of a sizing instrunent,
suitably by dynam c |ight scattering such as the
Mal vern Zet asi zer 4000 or preferably the Ml vern
Zet asi zer 3000HS. A detailed procedure is given in
Exanple 11.2. A first possibility is to determ ne the
z average dlaneter ZAD by dynami c Ilght scatterlng

~NeSs o~ . - o, . e o T |
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Anerica and primarily pronotes CD4+ T cell responses

with an IFN-g (Thl) phenotype. It 20 can be produced
waecwongiony to the net hods disclosed in GB 2 22BCTRER2009/054492

Chemically it is a mxture of 3-deacyl ated

nmonophosphoryl lipid Awith 3, 4, 5 or 6 acyla
The RatoNst ofraifleifving §96nh WH@GC@IWP@ 98 FsPEIeenipee Bfrtﬁg dofal vaccine
or Inﬁ‘r\ﬁﬁlﬁﬁqeﬂﬂz édFﬁﬂ)dSlt@)ﬂr\Fdllﬁh@ %@abl%he'e?m}l'éﬁ §hg &?;E%lt lis present in the

e

article 3 D-ML has a partic si ze such
Va%@es(f)é rmménngntcé P@’HF’?I'II'QSU'QI?”aa'DOLﬂ 911% §-Ber pv) Oéhh@HOta volume

of ﬂ%%ﬁfp@‘élh@rﬁ)r%% QY. 08285%, bho hod. 2r arad. 20 lor Baanss, or 0.3-0.52
plication . 2594/ 21292. Synthetic derivatives
or 814 Q PPi (d/VAoéFI@ lefRbwRIuAId 17 RotRgRICEhadimentk the gawisitking agent is
pre's@rﬁ:tI |Hdérngmobh|lt o9, |0'5'%tcﬁcb 29 (v Qzlof the total vaccine or immunogenic
- deoxy 6- 0- [ 2- deoxy- 2- [ (RS - 3- dodecanoyl oxytetra-d

CO'@E%&WI ] - 4- o-
By RS kepifickdn Q&Ic@ﬁ@ﬂﬂn@@ﬂ/@% 3 vAr ddne SoV¥HEP RS BbKRdRation in

canoyl am no]j - a-
W/‘G@/g?ﬁmmﬁﬁgwmﬂ PRI PSRETBHOE @h1a§°é)(V/Vl \REJysgTbgiecHsgonegtration
is e%%ﬂ/alarn’t {031, 9$%R)N/v) polysorbate 80 concentration.
3-[ (R) - dodecanoyl oxyt et radecanoyl am no] - 4- oxo- 5- aza- 9
(R-[(R)-
In §sb§&ﬁ&éﬁﬁ5&inﬁ1éﬁ¥9§wwl e slamAimbgdfc dbsd vdluhke cBhfia(r% 0.45%
i hydr ogenophos ate) (W99 /64301 and WD 00/ 0462)
(V/ voRRN9%Ch 21 WBWE%WWBQ&QQBW QL§175°4'?/F§V/)!Q:TW'( 8@5'” another

spéditc embddifnt a 0.5 ml dose contains 0. 18% (v/v) emuIS|fy|ng agent and a 0.7 ml
- dodecanoyl oxyt et radecanoyl am no] - 4- oxo- 5- aza- 9-

vaqeinR) Q 3MRWAPERHIE eATRRREAIS ¢ &Pr'i‘tﬁb‘}s(ﬁ)e?&r@ Q’/‘QG’”HI'%‘CI'”Q agent.
- di hydr ogenophosphate 10-(6- am nohexanoate) (WD
01/46127) 5Cther TLR4 |igands which may be used are
By 1 armahteas 4rs6i 181 8'99Rba ;S’Hﬁ? Sich AgiTs § V@'HEW stilaplgdgehuman use.

Gefbany 85£R HetwdiO628389 105 nIUSWQt?@é%bétﬂlﬁm@ﬁﬁ%SIﬂﬁnérpdose is 0.5 ml.
n @ﬁtg?ar ation of AGPs are al so disclosed

hencBlOAiEaNty2 Audapass & Uighersthan 04amh fﬁrse’ﬁﬂ”b(&? 8&eqQ-7. 0.8,

0.9 &+ UR67 6AGA irthep BRbOEEnal £ hikBA RE6NE BbBuceAMInFQRAB 1.5 ml. In
are TLR4 ant agoni sts. Bot'h are t hought to be useful as

a”‘ﬁa?rﬁi%?ﬂdé’“erlto'”cﬁaﬁt&“'aé WheasheimmynogenicgoRpesitien|sg1 Be ppediatric

po&ﬂé&ﬁinng h@mah @#08é ki Q)eflé§solﬁ8§© 5 Rl mfhs'rtieﬁrvéler( $abrAg 088 ml. The
JI 2003 p1630- are, for ex

'”Vﬁntmrﬂ%lcpéré‘&’@ﬁﬁ‘?q tﬂ‘eth?tr‘%ﬂﬂhg?r FhR @@%PPV@UBB%QF%IPQ%”M the gdjuvant

witEiBTthe/ RbrhV®SgenR! confREABA tFark e aelver IbI?‘eI ﬁl@érf br‘é%'o@él?;%ought useful
non-toxi c derivatjve of LPS (such as

D- MPL
ang; i/ grenveicelRag gsRitest agpye: FF?é%ﬁ“'%Wo%LIdtaBIeoP@FHOS('tI‘IﬁP) cofgprise the
foII@Qm? afuvaRt coflponéatsOin B0 folkWifRshaihts Br@treh Mind volume of human
uronan ol i gosacchari des, heparan sul phate

do?er AddeM's, fibronectin fragnents, fibrinogen peptides

and b-defensin-2, nuranyl di pepti de (MDP) or F protein

of respiratory syncitial virus. In one enbodinment the
Takled agonist is HSP 60, 70 or 90. 20Toll-like receptors

(TLRS) ~ar g ANingnt! ABLERTREDUAHT $AL @R | Adjgvant |Adjuvant [Adjuvant
evolutiongrily cqnserveq betmeen i nseCts and| humans

Ten TLRs HAve so [Par beeh estalfi shed ?TLRS 1(310) D

o/vggﬁms% etl195 y Jeds REP3yuPL62. YRMOE 0T 1325l 4H25 i

y havie simllar extracel I ullar andl| nt racellul ar

Coammen@ their extracell ul ar dorml ns have been shovvn

Tob e FJ‘Q'FI' d%;14.'2¥3‘n‘1 TEBFH "‘%rGS’frIg;“%Pééflﬁwt TSl gj‘lj 1'19 mg

F%racellu |l NS ane siml ace

Squelgnen 2556b m@e4j75tnml éeﬁlmrg 2.327 n@:(aipﬂ@mg( 1L4€1mp 1. 07 mg

rroocoo P:N A\ anrmrmBel o r s A

II_F\ bCI I S—afre C)\Iul CDDCU ul I I et IILI al I j arnurrty 1 1urTic
cells and other cells (|nclu9|ng vascul ar epitheli al
cell s, adipocytes, cardiac nyocytes and intestinal
eplthellal cells). The intracellular domain of the
TLRs can interact with the adaptor protein Myd88,

whi ch al so posses the IL-1R donain in its cytoplasmc
region, leading to NF-KB activation of cytokines; this
Myd88 pathmay |s one way by mhlch 30 cytoklne release

- Y T | .
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25 pal l'idum peptidoglycans from species including
St aphyl ococcus aureus; |ipoteichoic acids, nmannuronic
wa@eooda276Nei sseria porins, bacterial finbriae, MET/EPIWA9/054492

virul ence factors, CW virions, neasles
haemaoal utinin :nd zynpsan fromveas Ln_an

Polyseaitat] vie-48rbodil 94y [462 1 ahahma [4-97 nge(d-6hag |0s48 mg
capabl e of causing a 30 signat ting Tesponse throug
TLR-3 (Sabroe et al, JI 2003 pl1630-5). Suitably, the

TherLiRvejieni Bithenpapyidesofar AdkIvARt £08IPgRIEeN | GrIMATistgo e individual

I [ r

et Ry 80 el ShA TGO RO Soolt oy papole bu

nolrelusely:gs 'UjJS}HételdéF fah sbch'@(Hy \ﬁAJ‘t?'ha'W BﬁJa}laﬂtﬁp@@PS'b@ﬂ will be in

a hma%o&%/e%ﬁgglg%Unﬁapzmrgwg&mmt?snlnaé tll&UlH%r'rﬁ’?o be combined

mbodi ment agoni st is used I s capabl

witt aligpiddora ef @hmtqgiewg comppEias tltﬁhacém@mt wﬂpgsﬂ(@a\wﬂ @é i@ human

dosd swtéble%%é’%ﬁ%ﬂ i®h- fra%%ﬁ @MhX’lntBH(?edTﬁrrBI 90Rer the human dose,
capabl e of causing a sig | 1'ng response throu TLR-5

sughsash gk examAle FnpsRIETately. hemcﬁ the) inendad el velur éherﬁ@wman dose,

for%xa_ﬂaaeaagﬁﬁ Eltvohﬁné'ﬁ)?gntlrnéﬁdédsh&m's% &fo. ﬁﬁuéﬂ é‘%@ | volume for
response through TLR-6 (Sabroe et P

an N@@%l@@@%@ose@flq@mly,Th?r?é‘JU'FEN Wsﬁpndﬁﬁ%ﬁﬁwbﬁ” combined

witlh ﬂ%@érﬁ@eﬁ‘ céﬂnﬁaéﬁ idr B3Pr&REPPARIRaf ﬁUn%fgtﬁbsELo?vgcdlﬁe The final volume
mycobacteri a poproteln, di-acylated LP,

of sn@haosgowub@fecwa@waﬁy degendast o mee dnjbali gql@mar@‘ the adjuvant

coﬂﬁ&‘ﬂfdnb% {3 W&%@éé@e% c&ppdsﬂloﬁ%d%bg &6 il by @vant cfomposmon

di ment, a onist 1s used that is capa bl e
In @raaléern@tlvs %ﬂ@%ﬂ?ntn%w(bgﬁiéﬁé ig peesligeqarRiitpty SMPB@S%i antigen
corﬁbosm]o'n ZQIQthQléﬁQooq’r%entS%é q‘l*ﬁHén bose SLBOLRIYBIFTe of the adjuvant
capabl e of causing a si response through TLR-7
COmMBOSAtiog |ﬁgqp@r@qmgtﬁ SRAUR mw%)volun@(@frth@ gnangdose. The liquid
adj0Va @3 pBsiftR O dab ttﬁ’é)§|'aF b&ﬂ&mh@ tl%‘ﬂ/oglslhsé?jrarﬁ en J(-:émposmon
I m dazoqui nol i ne conpound, or derivati've thereo
The feal dmsaidesnean vans betweeadbmpad 1i5mk ni qui nod.  Furt her
TLR7 agoni sts are described in W02085905. In an
alternative enmbodi nent, a TLR agonist is used that is
The gpeatdeofarrodusing Qib'”a”%ﬁgfﬁ’%'ﬁ'pﬂ@'sr\é%'blﬁiw@ toripe agrsomiskilgd in the
art( S3RNGHIEL tha! met:HodZQ(Qﬁ priEE 3Ry t@&é&pkdntalhmﬁ dil-Bhagd with a

agoni st capabl e of cau5|n a sig g response

surfagias ghiciTLaR: 8 RESAVGENEE sﬁtoﬂlﬁi@aeép” @’smygerhﬁiatlon using a

horhBYSHRZRLANIVARNId B8 AUl endh LRiNeMH 1vd bal thactki Métthkﬂd comprising
for exanple resiquinod (R848); resiquinod Is also

passijsatheanigture duieg fireleh asyrimgngedigmesid qff_Ru@bggEqugemsmg
smdvelinfERY oP R e EBqLAl! Wote Hlﬂ’s‘-’rﬁ’caﬂ@§cd'rb&%g ihMmicrofluidiser (M110S

W2004071459. 25| nmunost | mul atory gonucl eoti des or
Miggpuidieh erachiipe] maxieeim of &8t RASSESLIRY) agp%f@én‘?fsfi mmtg,tewag@axumum
preBSurdSSshit of BhaP{&iteNtTRessAkd Sabet 880 baSScdUM be'a8aptBd by the man

adj uvants or vacci nes or | nmunogeni ¢ _conpositions of
skilf mﬁh@@@ﬁp grcmp@gtslntﬁﬂe%lprelawgvelyme@q:ﬁ,qwﬂsmn The adaptation could
be C’Jch%‘?@d*%‘ye@hhr’?@%xp&rn%rﬁét%l &’orﬁ&r@i mengwebme%nmf e resultant

di nucl eoti de CpG noti f arate east three,

eMysian Yitibg @WBW‘%W%@&@'@V withy pil ﬁ@noétﬁw@fdh%fﬁqud% diapeter.

CpG notif is a Cytosine nucl eotide 30foll owed by a

Guani ne nucl eotide. The CpG ol igonucl eoti des of the
In a7 @4 dhivatai\asmlsion e ©iltandi @avlpiicenyhbe it apiagegouy garger. The
aqtﬁHo%E%éFr%@ ?Tb%dfo%%mblgepﬂdébﬁéte%ﬁff&%'ng?né n the

ol i gonucl eofi de i s phosphorodithioate, or nore

preferably a phosphorothi oate bond, although

phosphodi ester and ot her internucleotide bonds are

within the scope of the i nvegti on. Al so included

within the scope of the invention are oligonucl eotides

wi th m xed 35i nternucl eotide |inkages. Methods for

produci ng phosphor ot hi oat e ol i gonucl eoti des or

phosphorodi t hi oate are described in US5, 666, 153,

US5, 278, 302 and W95/ 26204. WO

2009/ 127677PCT/ EP2009/ 054492 Exan'pl es of pr ef er r ed

S . I Y e 1 o o
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25 in 1974 (" Saponin adjuvants", Archiv. fur die
gesante Virusforschung, Vol. 44, Springer Verl ag,
w®eooi1en67p243- 254) . Purified fragnents of Qui | PGI/ER2069/054492
been i sol ated by HPLC which retain adjuvant activity
hout the toxicity associated with Qul A (EP 0 36
Prejqrgply tpgrorlégkmﬁgereer@leroarﬁys@g@lof( theskregeryviny |0WVgnausmall oil

droafézébze |r%re2slrerﬁrcﬂ>nr}%hg'é auittBip AR Bropit sizesl whir seMintthe range 120 to
a_saponaria Ml ina which induces 0D8+

75Q;§)r[n®m§>§$ @refer@@llmsgzeg@r(omﬁl_%g to g R dp digmete[- Nost preferably the oil-in

waldh @ARIBIGHREEN 48R dASHIALE BF Which TR RLZE 76N hy ifiteRsiB) SfeqbELthan 500
saponin in the context of the present invention.

nmpigy diaEgfesr M5 MiefgEabbnat assfte b Ry \elepEiln atke esp i thar 300 nm in
diaMeterNmdFepiefdrhbig %%V%?%Q%Etﬁt%ﬁg drBes end @hgu Rt DORS 200 nm in
further conprise a sterol (W96/ 3739) Where squal ene
drag}%era 35saponin (optionally @21) are included, it is
of benefit to also include a sterol (optronally

chol esterol) to the fornmulation as this allows a
The gthdeanied §izeni-¢-Hiarmefea acegien tofhepresey investiqnis gjygn by intensity.

Thé’r@ocﬂé]s%z&gngﬂ BPALRBHRRGHAR RaHESH BNtheT&i §rdpfé@@&ett9/ Atensity.

reduced cost manuf act ure, i nprovenent of
Intwgyéq me@gt,rﬁegrbty Use qfwesrgrggdnﬂréjm%rh s%ﬁ@ygysq:ynamrc light scattering

sudhuas ith@thiigerA NELtEIZH 4600t b %réf&ﬁb@VtﬁﬁeMbﬁe@rf ZbB8izer 3000HS. A
resul tant inmune responses, such as _inproved | FNvy

detﬁ“%‘?f@?‘i”%e 'S&W'GI%WIG - ReA QEﬁt gg%s‘rﬁrlrtgiﬁstpéiﬁtedmrqqatge z average

diaRie@SF EPAD | BYV @JHainfie Ilbb(tpé(%&btni{g QD@QIP@&% é‘orfélatldh %ectroscopy) this
met abol | sabl e

5 orl
mefdng. additiongthpgive the §e'yfiﬁ€eﬁ§tt3é§’é’ﬁt<wt"l3?b)eﬁt‘t‘ @ﬁtr\:@ﬁ %@3 Fod D! are
calblﬂat@d \AlrtPrV\th@dumtﬂ&ﬂ@ald@ﬂth@rpt'lfr%@@vafuéﬁ% St r@ﬁur?é"'tHeSknbwledge of
0:1, optionally 20:1 to 100:1, or substanti al
the4r83rticle faffastiveaingphd Feqorr feeamis e salkylats the dé?d“ft}%?ftthe oil droplet

by Bét@ﬂﬁfntdeﬁe Whofél par®le k26 dmarﬁ? BY %notWeF Blg@rltﬁhhc Brther the Contin,
reduced reactogenicity profile. Accord

or MNbBdPIER 12 IAmRANE B('at"ﬁfri"d)”@f(ﬂheq‘ﬂﬁa?‘éh@g@ﬁbm RFW'%O' fon by ifee sizing
instr@Meet).aflosk: oltﬁeotlraéoaslthe‘i{art%% refra6tive0Rdek oftd cafpldx E8hPosition is

100: 1, or substantijally Optional]ly a stero
U”‘tﬂé’W@ OE'MdP%ﬁt%ﬁ‘%tV)d'ﬁ“’s&bUé'P@ ds t%@r‘ dﬂt@oc%ﬁ'ég'@ﬁt’” /NGl ngegssary the
intéifsity ARRARIAgRERTPhrorAthis astibubl@d herein. Antigens and
antigen conposition 15The vacci ne or i mrunogenic
formulations will contain a staphylococcal saccharide
_pﬁaﬁénh"ﬁuﬁggﬂdﬁ"ga@able of eliciting an i mune response
agarnst a human or ani mal pathogen. Polysacchari des
The i nmunogeni ¢ conpositions of the invention

In @RtitREREhbodRERY bStePNatiod dReNii [BNdEP aNHRMhet dPtrRunogenic
and/ or 8 polysaccharides fromS. aureus. PNAG It is

CORRYFIHANCAMRIISHIY 3hantasn; ¥ antipsh ﬁ@mBPS'EQraB'Pﬂ/F’B@@BHQPt composition
corﬁb'rrs‘r%f@n @rplrma@r:sanrsrtﬁ%rrdc&mbhérry%e cﬁ%aé ftﬁﬁlef\rmrﬂhﬁosnmurants

AA are the sane chemical entity -
whergl) $aid Ofl i WAtes eMIsiqmeRmprises .5 g 79 WQ“GE%@%’HG oil, 0.5 =11 mg

tocohsiged orey mgaﬂlﬁfgﬁngla@em PNAG enconpasses all these
pol ysaccharides or oligosaccharides derived fromthem
PIA is a polysaccharide intercellular adhesin and is

In 6|Qé1‘léﬁﬁ>©drn€€nt ahd abiyuEit Imsltidn c@)ﬂprls&Q ahi dik@eli water emuIS|on as
ucosani ne substituted with N acet and 0-succin

de%é'ﬁ%‘i' Negiht!e a THRhes qrRiaimeRnt g adevan C‘HP%%%ttﬂ” ey b ﬁr comprise

on&-cRUR G SadItbnS aGRVARS B dinfuabstin@antBe Insglratied dhsdBiment the
ei t her source (Jo ce et al 2003, Carbohydrate Research

adjgeBt  6erRPONRATY aOPL'P't‘%‘”é(n CEMPEFES (L, OF nfo%E . aqdiignal 7gpliuvants o
imrdeoBtimulzpts @xenthbe QPNAadBRYIAEe | sol ated from S.
aureus strain MN8m (WO 04/43607) 35 WO
2009/ 127677PCT/ EP2009/ 054492°PI A i sol ated from S.
epidermdis is a integral constituent of biofilm It
is responsible for nediating cell-cell adhesion and
probably also functions to shield the grow ng col ony
fromthe host's inmune response. 5The pol ysacchari de
prevrously knomn as poly N—succrnyl 8 (1

. FNRA 1S 2\ o o L, a .
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groups by acetate. PIA produced in vitro is al nost
fully substituted on am no groups (95- 100%.

w@\doenemti vel y, a deacetylated PIA (PNAG can PET/EBIA9/054492
having | ess than 60% 25 preferably I ess than 50%
40% 30% 20% 10% acetylation. Use of a deacetyl ated
PIA (PNAG is preferred since non-acetyl ated epitopes

Th&TophtbWip faRioREl b&jLett .§tsel|s%¢goatrbmgtr@p§%bc akéddonlmg I|9fd A or a
Gram positive bacteria, preferably S. aureus and/o

deré’@f“\ﬁ%r thetros, %é'i“”b#”@?@%iﬁ‘lo@’ Q'ﬁ@”@'%t'@m #Hid glucoéamlnlde
ph@épﬁﬁtebﬁtrﬁﬁglrka‘ﬂogm Iﬂi@%é’é})@&%oﬁ@ﬂor‘ SontifarhY k&8 8% preferred
that [ess than_60% 50% 40% 30% or 20% of am no
thay il gdiuvard igcetlyl! é&@dec%@or“rﬁ@rﬁ%r'mW@ryq”a?@‘éf"ﬁl\ﬁ(? Toll like
rec(a?tBNéG)S 4ef & & 6, bra Ed%ﬁnpoht)@mé@g‘reﬁérr&i that the adjuvant system
i gosaccharide jn which [ ess than 60% 50% 40% 30%
CODRIRES W BIge PRIEIVANS NOMaGeAReEe Hste ERIERINRONE (Prefeigply contain a
sa;ﬂfr‘nrﬁﬂr"i’%l‘tféﬁﬁ? QIMGdjuSat SRASEY ITall fKkk terehRr é’é:’dﬂﬁ@sbbfh as 3D-

alli/ treating the native polysaccharide. For
MPé-xam Eoll ik r?Fé’teFQYe9 PIQAKIS sueh é‘at%&:Rﬁ tcﬁmé"%i'"&munos’f'mu'ato"y

oligtRLHELRIE. BRE pratdrrddnEorbih4tiohs Scohdris® AV 8agdhin FiR'particular QS21
gF)(rastancethe PbNAGlstreated V\nthﬁ) MF;&] 6 v 3- )

: 0.
anq_;,mTqH Igezmeqy)rﬁag_orgsm %I'Chﬂgqq\ﬁ@qnln mqaglpulﬁnq@@q% and a Toll like
rec’ébl%ﬁﬂ'llgéﬂd suehfRr3mipLeRSh 2l ?Ihc&%nﬂﬂwélbﬁésphgfe 1, 2,

3, 4, 10, 15 or 20 hours at a tenperature of
20-100, 25-80, 30-60 or 40 30-50 or 35-45 0. dPNAG may
In &CeRbefmehtthaaddmidral ARFahtts WO Mikd 34&ptor (YER) 4 Ilgand preferably
2009/ 127677PCT/ EP2009/ 054492 The pol ysacchari de
an  agenigHsHCh @St AdiPihufeiyeire p@Hf?H@é'VtFP%?PF{B‘PS@W%y' “p'd A or more
partibBy&M} 3 PR adyife®RidnepRédnsns Msll Kadted Mm@ )a carrier
protein as described below or alternatively
unconjugated. 5 Type 5 and Type 8 pol ysaccharides from

3DSMVIRUIIS Waildbid uﬁaérahe&ra@%wér@m@ﬁby l@éxogwmnh@fsﬂﬂég.@ms North
in man contain either Type 5

AmsEFg 3a¢ BRARTY LMARH FELT et F?SW%Y‘””PI aRdrN-gt (TR hhenotype. It

carfb& plodBed addtiding ks Ml rﬁ&h@djydlgg%eﬂf i G-EYIQGZZ@ 21Hh& Chemically it is
structures of Ty caps

a ’Bk’ﬂ%f%é’éaﬁ%?ch@t%ﬁmoﬁéﬂ@sgh%ryhbp'ﬂe%d’Y'Vb%d4| R RoPeagylaigd chains.

r
Pre@éra@@ |ﬁ’@lﬁé’gérﬂb@sltﬁﬁl§ onIQelpEe%ggtArl)ﬁ‘l&%%% hsﬂﬂvdé%t{ljef:‘mﬁ RPL is used.

San@afth%%@atMBhlh@s @sp%é@l‘? sigg SVERNDRLAL TRY b8 s&qﬂe-@@erglgélyough a
0. ZQRm' fitEF. OSiLH’&lepr@pl_éH{ (ﬁr{%yé}lé)dbs&gb@lilm\ InTé?ﬁatﬁfanlﬁétHﬁteﬁpd{@ét%n No. WO

orted
94/2 92. aSKntl::gt@\M(\/@tNnggf IpidDA Rl NA@WI(I @nd ;thqqué t(g bgd’ LR 4 agonists
inugR &t%omi&%ﬂ 40Ac) - (1 ->3)-a-L-FucNAc(1
->3)-8-D-FucNAc- (1 -> Recently (Jones Carbohydrate
Resear ch 340, 1097-1106 (2005)) NMR spectroscopy
OMﬁW sed to Ziaé ?ﬁdé&y& 3— ﬂB@ec’%noyloxytetra -decanoylamino]-4-o-
->4 -8D - ->4) - a- ucNAc 30Ac)- (1
phospﬁpn@ﬁ@ ghucq)m@ar(olsyu -2- [(R/)p”eh)gjr@g/tetradecanoylam|no]-oc-D-

ole g Rro B AR T B Tt ey be

extract ed fromthe appropriate strain of S. aureus

O B g Rlace e T ol e b oyl Be plO5 R
3- hygmztetr@d@amwd@mwo};iecamrﬂ d@sdights Hi- hlswdmg@(toam@oaate)s a(Wo99
/64§MPSn§V§50@@ﬁ§§2 strain. Pol ysacchari des are of
trve size or alternatively may be sized, for

i nstance by mcrofluidisation, ultrasonic irradiation

or by chemcal treatnent. The invention also covers

400l i gosacchari des derived fﬁpn1the type 5 and 8

pol ysaccharides fromS. aure

2009/ 127677PCT/ EP2009/ 054492 The type 5 and 8

pol ysacchari des included in the i nmmunogenic

conmposition of the invention are preferably conjugated

to a carrier protein as descri bed bel ow or are

alternatlvely unconjugated 5The |nnunogen|c

o " o s o " I e
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10l n an enbodi nent, the immunogenic conposition of the
i nvention conprises the S. aureus 336 antigen

walemonetsed in US6294177. The 336 antigen conprPGEEP2009/054492
13-1i nked hexosam ne, contains no 0O-acetyl groups and
specifically binds to antibodies to S. aureus Type 336

OMy &0 MP-Re DS ARDS-BBBoledesanoylexdatsetrcaaariaminhed-93e-5-aza-9-
t i's or )
[(RED! ngna ﬂlegrg@ed%% éﬂ%&%&éﬁq WS"}'Gm‘nst a&?rﬁydrﬂ(gg{/én\sshéépaste 10-(6
amm%s&noatedu(wu% 6127 rasonic irradiation or by
chem cal treatnent. The invention also covers

ol i %osacchan des derived fromthe 336 antigen. The 336
OthantTiLgdhigangseviich may hgatsel are alkyliGlueasegénide preswpaies tAGhs) such
as QTOSE R cIdRYE mm%%@ Srf 5603847 Wb&&%%@ﬂ)rtp??@ar&t%rnrdeGPs are

proteln as described below or is alternative
a|39ndt§ﬁh0§‘§(ﬁt e@. rhemyreutically| aggritable %ﬂsy:@écé\ﬁﬁ’ﬁl @ésdisclosed in
US%7@4‘94§ %@RG%%‘@T@&& %gaﬁsté-r% SHASZre FR@?Qaﬁ&gsts Both are
S. epidernmd re characteristi
thoughtft@b@m:tsef@h@%@mwarﬁ%/pes I, Il and Il respectively

(Ichiman and Yoshida 1981, J. Appl. Bacteriol. 51;

229). Capsul ar pol ysacchari des extracted from each
Ot@ér&b*ﬂ?@@ TaR-% ligaryty, eppafde of grusied @ssignaling reppense, thrqugh TLR-4
(SRt b 4, HW%O%%%E%@@) dgs forP 9lo) qg@ﬁélﬁ%%cﬁ@wekﬁ)m gram-negative

extracted by serval 'nethods inc
bagierdr ppedlg denvalygsooiiagraentadheresicn g@rdlcplﬁr BAKINRaxc glerivative of
LP@'(ch%gaTs 3p MP‘N?Pd)theB%Ia%re' AR ag ist-af@: heat shodkbr&Bf (HSP) 10, 60,

di nrent of he I nventi on, he I Mmunogeni C
65 cBQrp7d55 PE BBnSlt!’fﬁﬁﬁﬂt Jueteinype hyalgganm RbgosARChATdEs: hanaran sulphate

fra@ﬁé%§@ﬁﬁ&?§chﬁ% REne! fl&ﬂ%%&?ﬁéﬁtbg@%né bQY&rePrsin-2, muramy! dipeptide
derm d ysaccharl are of native size or
('V”agi er ﬁaQrPt@@l 9f rﬁﬁWﬂi@’YsﬁYﬂ@'Hal \igp- inn@ienp@eodinent the TLR agonist is
HsBi g 96 lokbgli sation, ultrasonic irradiation or chemncal
cl eavage. The invention al so covers oligosaccharides
extracted fromS. epidermdis strains. 40 WO

Ton?W!&@Z@?&ﬁ@ﬁs?@?@%{e%%%%em&% Fé%le%fl%%c %@ﬁhé’r@aﬂly%@rmerved

unconj ugated or " are preferably conjuga as descri'b
betW@%\AﬁS@(’fﬁuaU@dwnéﬂﬂsof'reﬁa'Eleﬁ%l%lhﬁg%sb?OSfaArﬁﬂngs%St@M'éhed (Tl—RS 1-10)

(S QPLEAE)| %ﬁ@%ﬂ é‘écﬁﬁ) ‘Metn#betr@@f tHe erLRffanﬂ%Mé?’eC&Bﬂér‘ &d&ScéiMilar and
vaCC|nat|on f act hat po ySsaccC arid er se
mtrafa@Iut%@pmamwmgeﬁxyaceﬁwaatd@maé@ haypibeRn saown kekave leucine — rich

rep@gfﬁﬁ@g@q@ehé’eso‘éﬁ& Wnﬂgéélullaﬁegmgﬁs ILPEYRRgeR $kiMracellular region
i ncl'ude the I'inkin of "the pol ysaccharide to | arge

of Hreotné?rlﬁ%uwarrﬂer%ce i G 1B)- om%@eﬁyﬂ%\@d@wesse%éiﬁermlpw among
imrhiind Tl @h8' &tR& Eaf%t (|ﬁ$|§d|9§’|\bé§é\9§rh@bl't%ﬂ§l Bijs! 'a?iﬁt%ckt@s cardiac

the invention are linked to a protelin carrier

mypexies ard iNestinaldrpithatial gells). H! iprageluliapegaigfof theeEleRs can interact
wﬁﬁ@ﬁé b@ép?or"‘ﬁr‘oﬁi‘n "My%% U\F\/ﬁl@ﬁ“alléb b&%gs fiQY 1.CPRIRoh3gh Fnolts cytoplasmic
saccharide or oligosaccharide inmunogens | nclude
regﬂcﬁ‘e Edppetth MNF-KB antivatien gheidokits ithis Mypfis pastiwey islare wayiby which
cytdkine r&iE¥d0lsCartdcigeehby 'T'ﬁR”?&M@tTBnn T%é rﬁ&k@xpré:’s%%\’\d&nﬂ_%sls in cell
aer u(g_; nosa exopr ot e| n A %@,} d the purifi
typp$ 8¢ @1 #6 AVIOPY Riqseating ceflg @anrlﬁc G‘F*PD)naCmthl@ﬁSnet@ from
Fbenophllus i nfluenzae, pneunolysin or fragnents of
of the above. Fragnents suitable for use include

Acq‘ ﬁgmt@er@ﬁ%@g&%gyngmulﬁt@nDWOm thspdsRs|lgads to maturation of

deI’RﬁﬁZIE icend ahd BF(QJU@ith & |f1ﬁeﬁ‘1%§t%f=y Wt&lllné%rs%fcﬁrﬁm_MZC%%éérBh carried
he N-teérm nal of protein. Protein IS an

out| DI brf F@J”ﬁrtb@bThR$ rré@ﬁg%@nﬂiﬁﬁrenhﬁyﬂeﬁquu@%% (atpoggh some
594 610 20B1). Despite the commobn use of these
carriers and their success |p|the i nduction of anti
pol ysacchari de anti body responses they are associ at ed
wi th several drawbacks. For exanple, it is known that
antigen specific imune responses nmay be suppressed by
the 25 presence of pre-existing antibodies directed
against the carrier, in this case Tetanus toxin (D
John et aI Lancet Decenber 16 1989). In the

o, T o I
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A new carrier protein that would be particularly

advant ageous to use in the context of a staphyl ococcal
woaweitew71 s st aphyl ococcal al pha toxoi d. The nBCT/ER2009/054492

form may be conjugated to a polysaccharide since the

process of conjugation_reduces toxicity. Preferably a
ag‘@"éﬂ%tqr%ﬁom%ﬁ%ﬁ?‘fqr@dﬂaﬁ%hﬂﬂ GRPRISSIRE R{§Jemipantly derived from
badTEﬁagérL\ﬁMs% Aild SnRR A Ble¥@bs §urﬂr§aslﬂ%9@ﬂlﬁ oM B8EledS lipopolysaccharide

carriers since residual toxicity is |ower.

(LF&)t ernatively the alpha toxin is chenically detoxified

by treatnment with a cross-I|inking reagent,

formal dehyde or gl utaral dehyde. A genetically
By détBxpganisd” 41 ipHBESIHXE r?onwoa?ﬂt. whish 'y c@rabie i $apsing a signalling

respBAXihfdURH a PrRiRhalhy phiwhy, eéﬁh'é?ﬁé aWideBt IRyand or |nd|rectly through
cross-1linking reagent, formal d or glutarald %)

gerﬂ%a%wqfrﬁ%@fiogeé@ué er ?%BQGBPW“QWH\%@@? &bﬁ'yi“o%o%d)dﬁ
proteins or fragments thereof, particularly 15 those

Ilsted above may be used as a carrier protein for th
In 2Rathes SeehedimendsOthersharahgiovathetin agerisie bl '—Br"@‘?‘%?%esn%ﬁ@ used as

pt%aﬂaddﬁﬁﬂn@ﬂmﬂﬁtﬁo@hrﬂul@ﬁﬁp'T'h%*sé‘%tﬂ& icRASt b@rar€X8Cinhidedko agonists
he staghylococcal proteins |isted

'MFJEBQeTLR%QIﬁg¥?%%%6H%FF 8s may be linked to the

carrier protein(s) by any known nethod (for 20

exanpl e, by Likhite, U S. Patent_4,6372,945 by Arnor
In gpe en@o@mqﬁépéme Hreé?ﬂt iEEntiogng He%ﬁ%@%t 'ét“sﬁp' thatUS§apab'e of
ca@ﬂigeﬁklgﬁaﬁﬁéréswhse ﬁ’fr@jgfﬂ'ﬂ@i)’l % &QN) H@@bBQﬂG?A%S) Suitably,

chem stry is carried out (see 95/ 08348) CD
thes HR g%}lﬁ“cap@t?{% of %aé@g}gta signalling response through TLR-1is selected from:

Tricht M@qudbéﬂiidlaw(@ﬂ;ﬁ)ngﬁé/ﬁdl leﬂbléfﬁwécﬁlllhaﬁ/lkék%a@@mm RibéRulosis LP;
ra or the synt

S- (éérR)%(Qe'EWQV'P@Q (Br%i)&rﬁmebﬂ]p@@a{%(R)ﬁﬁ@ Sy 26T Y8H)-OH.

tnh&@r@@ﬁlbﬁd}e Qi%ﬁ\nsl@f?sp@’ ﬁ/\lhfdﬁerﬂlnﬂéﬁﬁlé dcetyRltéd 8hhoetniinus of a bacterial
condj ti ons, avoi d ydrol ysis of the al kaline

|lp<§>é?{§l|ntqn\¢é3§p£1 %Ee@r%qrfeaégurgﬂﬁrf%' synt hesi s al |l ows
dlrect coupling to a carrier protein. 30The
ysaccharide may be solubilized in water or a saline

in 36 @thrwﬁﬁ'vecﬁﬂ/x@%yntb@ di-BsBIRNKY rusedethahii rapabignef causing a

&gﬁéiﬁ’(gjj SORH &r&ligh TQR12h$a‘b%é’§ﬁ§FhJW2|OQ§ pﬂ@h@'—% .O8uitablye the TLR
CDAP reacts Wlththe hydr oxyl grou

agPuHtyaRaRIR i CRYIStNg W%aék'naysﬂ%&r@eetgweh Tdcﬁ €ris tpg or more of a

Ilpcﬁ)‘ﬁétb\ﬁab'déﬁtlédqﬁﬂzant 8 ®a6tfisll IRbpstR&idin MotuBERaMsisAB BiRgdorferi. T
roups of S|ne react with the activated

pal "‘9/38@@?%’9 YR (roMosRPdRs iBdidieg IBRAMIGRCCYS QKreust digpteichoic

aaa@angmmbmag;crdgambisgéha Borirs, loat@RaleH RS, Herdhd GiréndeStactors,
t hen added t uench resi dual activated functiona

CMyr Gtigns: mPﬁé'%Péﬁ'Uégg'P“é"@ 1FEH YRS TPRYEEh a gel
perneation columm to rennve unreacted carrier protein
and residual reagents.

In 880gjelnasy 7eseaodtpeto oY 55549@%"0‘%‘1‘??9 thaj{g capable of causing a

&ghWQ&%Bhé‘e & TLRGN (Sbrdeet bn\ae@bogrmem%prahiably the TLR
nprises a staphyl ococcal protein, optional

ag?ﬂ*%tcépﬁb'ﬁ b FRsINGdsEeliBg respoass HiEeyandl - 33%%“*"3 stranded RNA

(dsﬁi'm()dbﬂ%@tyﬁmo@fmct;ﬁ%/&tld!)r@rﬂdl@'('P@l?ﬂC A meleé@amBudig&i@Mcid pattern
aureys and S. epidermdis. The further aspects

as%ﬁmﬁ%%wmhwﬁﬁﬂﬁ%ﬁmpnvolV|ng t he conbination of HarA or
MRPI I and a further staphyl ococcal protein may be
conmbi ned with the PNAG and/ or capsul ar pol ysacchari des
descri bed above. These aspects of the invention may
conprise the 10proteins or conbi nations of proteins
descri bed bel ow. The descrip{'ons of proteins bel ow
apply to HarA and MRPI| as | as other proteins
present within the i nmunogeni c conpositions of the
i nvention. 15In an enbodi nent, the i munogenic
conpositions of the invention conprise an isol ated
protein which conprises an am no acid sequence which
has at | east 8596|dent|ty, at | east 9096|dent|ty, at

oy ~r-nzs " 1 a1 " 2 oy N NNy g, N
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20 transporter protein or a staphylococcal toxin or
regul ator of virulence or a structural protein. The
WO posaneeni ¢ conposi tion of the invention opti POEEP3009/054492
conprises 2, 3, 4, 5 or 6 staphyl ococcal proteins.
Tabl e 1 25The follomnnq_table sets out the SEQ |
In 0nPErRatye Yreedipeeld dr bRepgOY oS etiRess thahds Mab'e of causing a

s.gﬁamsgerbcsegnéélmro@rm[mm(edb?oé/@ 86/)82633- p1§§0J5510h;lﬂeb@s the TLR

a sequence fromS. aureus and SE indicates a seque
ag‘?r}'%r??@ab'%ﬁf CRISIAIA FInalnerespanseithiiodey [eRdds pagierial ﬂage”'”

sequence I nmmunodom nant ABC transporter SA SE SEQ

ID1 ID 34 SEQID 2 SEQID 35 Lam nin receptor
In ge altent | gnbodipent @ J6R agryistps qusgdoihed '%WaBé@?e@foF%PS'”g a
&gﬁé\ﬁ%@?&@@%ugh YR EHbice! 61 APGT 2652 (18808440 %tab5ERe TLR
agonist capable of causing a signalling response through TLR-6 is mycobacterial
lipoprotein, di-acylated LP, and phenol-soluble modulin. Further TLR6 agonists are

described in W0O2003043572.

In an alternative embodiment, a TLR agonist is used that is capable of causing a
signalling response through TLR-7 (Sabroe et al, JI 2003 p1630-5). Suitably, the TLR
agonist capable of causing a signalling response through TLR-7 is a single stranded RNA
(ssRNA), loxoribine, a guanosine analogue at positions N7 and C8, or an
imidazoquinoline compound, or derivative thereof. In one embodiment, the TLR agonist is
imiquimod. Further TLR7 agonists are described in W0O02085905.

In an alternative embodiment, a TLR agonist is used that is capable of causing a
signalling response through TLR-8 (Sabroe et al, JI 2003 p1630-5). Suitably, the TLR
agonist capable of causing a signalling response through TLR-8 is a single stranded RNA
(ssRNA), an imidazoquinoline molecule with anti-viral activity, for example resiquimod
(R848); resiquimod is also capable of recognition by TLR-7. Other TLR-8 agonists which
may be used include those described in WO2004071459.

Immunostimulatory oligonucleotides or any other Toll-like receptor (TLR) 9 agonist may
also be used. The preferred oligonucleotides for use in adjuvants or vaccines or
immunogenic compositions of the present invention are CpG containing oligonucleotides,
preferably containing two or more dinucleotide CpG motifs separated by at least three,
more preferably at least six or more nucleotides. A CpG motif is a Cytosine nucleotide
followed by a Guanine nucleotide. The CpG oligonucleotides of the present invention are
typically deoxynucleotides. In a preferred embodiment the internucleotide in the
oligonucleotide is phosphorodithioate, or more preferably a phosphorothioate bond,
although phosphodiester and other internucleotide bonds are within the scope of the
invention. Also included within the scope of the invention are oligonucleotides with mixed
internucleotide linkages. Methods for producing phosphorothioate oligonucleotides or

phosphorodithioate are described in US5,666,153, US5,278,302 and W095/26204.
13
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SEQ ID6 SEQID39 SEQID 7 SEQID 40 SitC SA SE
SEQID 8 SEQID 41 SEQID 9 SEQ ID 42 IsaA / PisA

W@ b@eA)768A SE = SEQ ID 10 SEQ 1D43 SEQ | D 11PSHEPAIDME54492
EbhA / B SA EbhA SA EbhB SE EbhA SE EbhB  SEQ ID 12
SEQ ID 45 SEQ ID 13 SEQ I D 46

Examples of preferred oligonucleotides have the following sequences. The sequences

preferably contain phosphorothioate modified internucleotide linkages.

OLIGO 1(SEQ ID NO:1): TCCATG ACG TTC CTG ACG TT (CpG 1826)

OLIGO 2 (SEQ ID NO:2): TCT CCC AGC GTG CGC CAT (CpG 1758)

OLIGO 3(SEQ ID NO:3): ACC GAT GAC GTC GCC GGT GAC GGC ACC ACG

OLIGO 4 (SEQ ID NO:4): TCG TCG TTT TGT CGT TTT GTC GTT (CpG 2006)

OLIGO 5 (SEQ ID NO:5): TCC ATG ACG TTC CTG ATG CT (CpG 1668)

OLIGO 6 (SEQ ID NO:6): TCGACG TTT TCG GCG CGC GCC G (CpG 5456)

Alternative CpG oligonucleotides may comprise the preferred sequences above in that
they have inconsequential deletions or additions thereto. The CpG oligonucleotides
utilised in the present invention may be synthesized by any method known in the art (for
example see EP 468520). Conveniently, such oligonucleotides may be synthesized

utilising an automated synthesizer.

Accordingly, in another embodiment, the adjuvant composition further comprises an
additional immunostimulant which is selected from the group consisting of: a TLR-1
agonist, a TLR-2 agonist, TLR-3 agonist, a TLR-4 agonist, TLR-5 agonist, a TLR-6

agonist, TLR-7 agonist, a TLR-8 agonist, TLR-9 agonist, or a combination thereof.

Another preferred immunostimulants for use in the present invention is Quil A and its
derivatives. Quil A is a saponin preparation isolated from the South American tree Quilaja
Saponaria Molina and was first described as having adjuvant activity by Dalsgaard et al.
in 1974 (“Saponin adjuvants”, Archiv. fir die gesamte Virusforschung, Vol. 44, Springer
Verlag, Berlin, p243-254). Purified fragments of Quil A have been isolated by HPLC
which retain adjuvant activity without the toxicity associated with Quil A (EP 0 362 278),
for example QS7 and QS21 (also known as QA7 and QA21). QS-21 is a natural saponin
derived from the bark of Quillaja saponaria Molina which induces CD8+ cytotoxic T cells
(CTLs), Th1 cells and a predominant IgG2a antibody response and is a preferred saponin

in the context of the present invention.

Particular formulations of QS21 have been described which are particularly preferred,
these formulations further comprise a sterol (W096/33739). Where squalene and a
saponin (optionally QS21) are included, it is of benefit to also include a sterol (optionally

cholesterol) to the formulation as this allows a reduction in the total level of oil in the
14
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SEQID 14 SEQID 47 SEQ ID 15 SEQ ID 48

Accumul ati on-assoc pro Aap SA SE SEQ ID 16 SEQ 1D49
WERBQINEr617 SEQ 1D50 RNA |11 activating protei NnPREEPIHA/054492

SE SEQID 18 SEQID 51 SEQID 19 SEQ 1D52 FIG/

Sdr G SA SE SEQ 1D20 SEQ 1D53 SEQ ID 21 SEQ ID 54
emE|sg>§t iTrIi”Soilef"T’éﬁntQ %rrggl&eﬁ Ezﬁsg)fgﬂanufac ure, improvement of the overall

comfort of the vaccination, and also qualitative and gquantitative improvements of the
resultant immune responses, such as improved IFN-y production. Accordingly, the
adjuvant system of the present invention typically comprises a ratio of metabolisable
oil:saponin (w/w) in the range of 200:1 to 300:1, also the present invention can be used in
a “low oil” form the optional range of which is 1:1 to 200:1, optionally 20:1 to 100:1, or
substantially 48:1, this vaccine retains the beneficial adjuvant properties of all of the
components, with a much reduced reactogenicity profile. Accordingly, some embodiments
have a ratio of squalene:QS21 (w/w) in the range of 1:1 to 250:1, or 20:1 to 200:1, or 20:1
to 100:1, or substantially 48:1. Optionally a sterol (e.g. cholesterol) is also included

present at a ratio of saponin:sterol as described herein.

Antigens and antigen composition

The vaccine or immunogenic formulations will contain a staphylococcal saccharide and/or

protein capable of eliciting an immune response against a human or animal pathogen.

Polysaccharides

The immunogenic compositions of the invention optionally comprise PNAG, 336 antigen
and/or type 5 and/or 8 polysaccharides from S. aureus.

PNAG

It is now clear that the various forms of staphylococcal surface polysaccharides identified
as PS/A, PIA and SAA are the same chemical entity — PNAG (Maira-Litran et al Vaccine
22; 872-879 (2004)). Therefore the term PIA or PNAG encompasses all these
polysaccharides or oligosaccharides derived from them.

PIA is a polysaccharide intercellular adhesin and is composed of a polymer of B-(1 —6)-
linked glucosamine substituted with N-acetyl and O-succinyl constituents. This
polysaccharide is present in both S.aureus and S. epidermidis and can be isolated from
either source (Joyce et al 2003, Carbohydrate Research 338; 903; Maira-Litran et al 2002,
Infect. Imun. 70; 4433). For example, PNAG may be isolated from S. aureus strain MN8m
(WO 04/43407).
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SE SEQ 1D22 SEQ 1D55 SEQ ID 23 SEQ I D 56
Extracel lular protein EFB SA SEQ ID 24 SEQ I D 57 al pha
wo 0009n27%27 SEQ | D 25 SEQ I D 58 SBI SA SEQ 1D26 BERERINED054492
IsdA SA SEQ ID 27 SEQ ID 60 I1sdB SA SEQ ID 28 SEQ ID
61 SdrC SA SEQ ID 29 SEQID 62 CfA SA SEQ ID 30 SEQ
PIA BoBBed-fibrA SLesdmiids &la $SHEYlaDcérbtiCichBoBShioBEQ 1 B r&8ponsible for

meél%@wé Bb1B&Il adhesion and probably also functions to shield the growing colony from
the host’'s immune response.

The polysaccharide previously known as poly-N-succinyl-p-(1 —6)-glucosamine (PNSG)
was recently shown not to have the expected structure since the identification of N-
succinylation was incorrect (Maira-Litran et al 2002, Infect. Imun. 70; 4433). Therefore the
polysaccharide formally known as PNSG and now found to be PNAG is also
encompassed by the term PIA.

PIA (or PNAG) may be of different sizes varying from over 400kDa to between 75 and
400kDa to between 10 and 75kDa to oligosaccharides composed of up to 30 repeat units
(of B-(1 —>6)-linked glucosamine substituted with N-acetyl and O-succinyl constituents).
Any size of PIA polysaccharide or oligosaccharide may be use in an immunogenic
composition of the invention, however a size of over 40kDa is preferred. Sizing may be
achieved by any method known in the art, for instance by microfluidisation, ultrasonic
irradiation or by chemical cleavage (WO 03/53462, EP497524, EP497525).

In an embodiment, the size ranges of PIA (PNAG) are 40-400kDa, 50-350kDa, 40-
300kDa, 60-300kDa, 50-250kDa and 60-200kDa.

PIA (PNAG) can have different degree of acetylation due to substitution on the amino
groups by acetate. PIA produced in vitro is almost fully substituted on amino groups (95-
100%). Alternatively, a deacetylated PIA (PNAG) can be used having less than 60%,
preferably less than 50%, 40%, 30%, 20%, 10% acetylation. Use of a deacetylated PIA
(PNAG) is preferred since non-acetylated epitopes of PNAG are efficient at mediating
opsonic killing of Gram positive bacteria, preferably S. aureus and/or S. epidermidis. Most
preferably, the PIA (PNAG) has a size between 40kDa and 300kDa and is deacetylated
so that less than 60%, 50%, 40%, 30% or 20% of amino groups are acetylated.

The term deacetylated PNAG (dPNAG) refers to a PNAG polysaccharide or
oligosaccharide in which less than 60%, 50%, 40%, 30%, 20% or 10% of the amino
agroups are acetylated.

In an embodiment, PNAG is a deaceylated to form dPNAG by chemically treating the
native polysaccharide. For example, the native PNAG is treated with a basic solution such
that the pH rises to above 10. For instance the PNAG is treated with 0.1-5M, 0.2-4M, 0.3-
3M, 0.5-2M, 0.75-1.5M or 1M NaOH , KOH or NH4OH. Treatment is for at least 10 or 30
minutes, or 1, 2, 3, 4, 5, 10, 15 or 20 hours at a temperature of 20-100, 25-80, 30-60 or

30-50 or 35-45 °C. dPNAG may be prepared as described in WO 04/43405.
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Coagul ase SA SEQ ID 33 SEQ ID 66 FnbB SA SEQ I D 67 SEQ
ID 77 MAP SA SEQ ID 68 SEQ 1D78 Har A SA SEQ I D 69 SEQ
WO 0992701t ol ysi n gl ucosam ni dase SA SEQ | D 70 BEQEPIDOSE54492
Aut ol ysin am dase SA SEQ ID 71 SEQ I D 81 Ebh fragnent
SA SEQ ID 72 SEQ ID 82
The RebysaccrETFEer /‘@Mj@d9'/‘O“@M‘WW&’QSP'?S‘FW%‘?F'OSA@S@Q ipggntion are
optro'éa Qd SAC 25AsapkER é%téﬁh S5Q delBrib MRRdIowrAoSESRernatively

. D 8 SdrG SA S ID 76 SEQ I D 86
unconjugated

Type 5 and Type 8 polysaccharides from S.aureus

Most strains of S.aureus that cause infection in man contain either Type 5 or Type 8
polysaccharides. Approximately 60% of human strains are Type 8 and approximately 30%
are Type 5. The structures of Type 5 and Type 8 capsular polysaccharide antigens are
described in Moreau et al Carbohydrate Res. 201; 285 (1990) and Fournier et al Infect.
Immun. 45; 87 (1984). Both have FucNAcp in their repeat unit as well as ManNAcA which
can be used to introduce a sulfhydryl group. The structures were reported as :

Type 5
—4)-B-D-ManNACcA(30Ac)-(1 —4)-a-L-FucNAc(1 —3)-p-D-FucNAc-(1 —
Type 8
—3)-B-D-ManNAcA(40Ac)-(1 —3)-a-L-FucNAc(1 —3)-p-D-FucNAc-(1 —

Recently (Jones Carbohydrate Research 340, 1097-1106 (2005)) NMR spectroscopy
revised to structures to :

Type 5

—4)-B-D-ManNAcA-(1 —4)-a-L-FucNAc(30Ac)-(1 —3)-B-D-FucNAc-(1 —

Type 8

—3)-B-D-ManNAcA(40Ac)-(1 —3)-a-L-FucNAc(1 —3)-a-D-FucNAc(1 —
Polysaccharides may be extracted from the appropriate strain of S. aureus using method
well known to the skilled man, for instance as described in US6294177. For example,
ATCC 12902 is a Type 5 S. aureus strain and ATCC 12605 is a Type 8 S. aureus strain.
Polysaccharides are of native size or alternatively may be sized, for instance by

microfluidisation, ultrasonic irradiation or by chemical treatment. The invention also covers
oligosaccharides derived from the type 5 and 8 polysaccharides from S. aureus.
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Vacci nati on The vacci ne preparati ons contai ni ng

I mmunogeni ¢ conpositions of the present invention may
wheowae®71 o0 protect or treat a manmal suscept i BCEPEP®09/054492

infection, by neans of 5 administering said vaccine

via system c or nucosa! route. These adm ni strations
Therdypd BchuodieS ipolysadcheridesi gictuded iintthaneauwnlogenic composition of the
inveMiohaBRY ipt28@Bly: colildAELtEBI BFric URBIIRRBONSsHBEd SRlow or are
el Nbf qycoaa“ adn1n|$trat|on to the oral/alinentary,

?ggb.yg{gpv,gag itourinary tracts. Although the

vacci ne of the invention may be adm ni stered as a
Ths inmgLisogdaiesongositioneoft the trtventoT alteeryatiablg cobigins either type 5 or type
SpBQ-%gy%H@étered together at the same tine or at

di? erent 10 tines (for instance pneunbcocca

sacchari de conjugates could be adm ni stered
S. apts g8eagtidgent t he sanme tine or 1-2 weeks after the

adm ni stration of the any bacterial protein conponent

In % érﬂﬁodﬁﬂ@@, n efiﬂhuﬂeééﬁfglcoﬁ@)%i%ﬁ‘%itﬂ@ iﬁ\tengiglﬁt(%om#%@s the S.

res Ses respe h other). In a

a“ﬁeﬁégggéeti'%é‘ e§FriRagdn .flﬁ@%ﬁ% n may be administered I'M
for primng doses and IN for booster doses. 15 The

Thé @36eaitigeh PdoPiRisBs Pinkea exoBarhing, tastBineendvd-heetyl groups and

. e |.: . -

ol B O B3 808 LR S B PATE oot
initial vaccination, subjects may receive one or

In spv embdlodibeost e B3mantigert iisoas peldspabareley whishcisdof native size or

alte?RMAGH M8y DeeR2d AltbOMsiahcd B ahRtdiidiasss, | Ressdnit irradiation or by

cndBE8 Q8B el R0 by AR A APRERR o e
antig&R Yor k). Encapsul ation within |iposomes is described
by Fullerton, US Patent 4,235,877. The vacci nes of the

Thé’rﬁ%e&ﬂti_géﬁ‘,vﬁlﬂérieoﬁ\gl?@é(d Be t5d Qﬁﬁgnégﬂan&oh%b&ﬁti&r of the invention is

Lyophi |l zed., Pr.e abl. 25 the sqlution | . .
eref 8, FySirtet g BrESeERebr o8 SrUAPOl uRROUSO it rdlgEnatively
ungnjydgtadose. It is still further preferable that they

are |lyophilized and extenporaneously reconstituted

prior to use. In one aspect of the invention is

Ty OYidadl BolygsehaMikiffom SOBRIGBIidIY @ vial containing

an I MTUNOQENI C COMpOSItlon O e invention,

optionally in lyophilised form and further conprising
Strainy i AICC-8n4 28, i g6 @randdBvi@nsf 8s epigsamidisedle hehvaedateristit of three

diffofenE RYbSUIANGBed, N2l 4y tlh'rés(ﬁe&@ely (Ichiman and Yoshida 1981, J. Appl.

009/ 127 EP2009/ 054492 .aspect qof .the 1nvention

Ba iR, RSk PP FOURA T A P GRLP s BT AT Sepe of S.
epifigrapdis | ¢nstitutemhyRegentl canto b axdlysagenaridps.nbatyragonarides may be
extwtel messatalt methadesiaoiudingviaet methodayedibadnhnUSEe3290 or as
dedindh 16 ot o1 FATL I R0 G4; {7 _descri bed

vacclines 1nto the skin (1D fornms one enbodi ment of

the present invention. Human skin conprises an outer
In ohe rampodiraentcdfetheciaventignt ke gamerpegenisoeersbegitiophrernprises type |
an@gell baysr llihwlyeptderitésor digdsiotratdestifng Segpidamidis. i s a

| ayer called the dermis, which in turn overlays the

subcut aneous tissue. Researchers have sh mn,tht ,
PO'iyﬁ?CQB?ri' gfe é’fv’}f&'(\f?nﬁz? rﬂroalqugatglg yn’maé(n e ${zed, for instance by
migefituidisatioar uliraeonie imadiatiost ¢reHemiedl caaviagenife inkention also covers
oliJoBa s MARGes MitacledTRyYn 8 §8lddids sPa&ihat ed Wi th a number

of additional advantages. Intradermal vaccination with

t he vacci nes described herein forns a preferred

feature of the present invention. The conventiona

techni que of intradernal injﬁ§tion, t he "mant oux

procedure”, conprises 15 steps of cleaning the skin,

and then stretching with one hand, and with the bevel

of a narrow gauge needl e (26-31 gauge) facing upwards

the needle is inserted at an angle of between 10-15.

Once the bevel of the needle is inserted, the barre

of the needle is |lowered and further advanced whil st

o o .
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15 in the derms. The derms is the layer in the skin

| ocat ed between about 1.0 and about 2.0 mmfromthe
wa@erokaes7i n human skin, but there is a certai NnPEIBP2WI/054492

of variation between individuals and in different

parts of the body. In general, it can be expected to
Thesapblysdrehdddasi srebyngmijuggptdd Br mare bekfevatiheosjugétad eafdescribed
belbe Skin. The dermis is |ocated between the stratum

corneum and the epiderm s at the surface and the

subcut aneous | ayer below. 20 Depending on the node of

delivery, the vaccine may ultimately be |ocated solely
@Bw}ﬁgm the derms, or it may ultimately

be distributed within the epi derm s and the derms.

The ampbunt of each antigen in each vaccine dose is
Am?ﬁ%_%tﬁth% ?)(r)(?oz%rﬁlg egggr%%g%% %Qqﬁﬁ’ tu%é Bglygac%P dos, in vaaclnatlog is the
fact it pelylsecthwrides pypise are \(E)OCIImIBBBOQ&GBChS’aEHthIIBS which have been

v dep u i C i fic .. ' _—
et JE0S0LORa AT 1ok SO IRFobbent O RGREE, e iming of the
polesﬁ@otIarrdento tldrge eplioteim raaviieted m@iqmeprwweobystarmnﬁmell dfelp. It is

i neli Vi I e
preygéggtggy @%U@yggg(g%?ﬁgg”n%teﬁ |F\ ?he% rnvérlf't efrerfgk&f Por% %roteln carrier
whigb s oede ibaStIaydefreE(:—IcelbdadlpheEmmples ofASIh@e @Twsdﬂdch greacurrently
f 0 I| I C 0 03 a [ include the
B0 bl UL 3 SRy el e o BlocS A OmEAGE T 1Rg ¢
| Sease ec rou nprising Ct1ous
Dlmﬂarlerarﬂlemsvtoxcads @E@E@sm@?aaad; iT{), d<ed/heleasreset Haemocyanin
p | eni i se. : o
(KL%—B %E% ergjf 8I®Z@§é§exéﬁjg %1 g\a('g?%g)( %#og t,h% @@ﬁ&? protein derivative
of 'Qtﬂ@aﬁu‘lﬂjﬂ'(IBI?DP(OTI'thﬁIDfD@mOﬂ’ﬂbmﬂ)h[tm%iaﬂmnzeeI megotodisin drdragments of
[ 1 C
anp 8RR phEfirs QBN 8o TR\EROIRRAR Bichmpaptigo T-helper
epitoghes nilrs particulanprofeiraDdmgpesi willqnefasabhutsttain theaNtgrminal 1/3 of the
j It e
proﬁe’eﬁ;@.gﬁcﬁo%‘ﬁg P*I? oot tﬁn&ﬁ%ﬂrdé&g féghgglg%mﬂé/%@g%ffu%%%ogzg 0,594 610
Bluse in the pr ophyl actic therapy or therapy of a

condition or disease wherein the vaccine conposition

conprises an antigen or antigen conposition and an
Desglieuthancoromnpaskt dfothesomsirers agd dheiasucidssiin thatieduction of anti

I ri, s - [ I
po@%écﬁé ?ﬁcgﬁﬁ%dg H&Q@on%&é r}B&}ge) r?u??sélgsé/(?%gh a\ﬁlg‘ﬁtsgve%l dﬁg\lb%cks For
exampie it Okriownahétuarttigen seetithalinmeure tdSBOIESGISSTn@M bmsdmwessmel by the

preggt‘d?ce (gf rfge ‘é?‘f%ﬁﬁd‘g tﬁ)%%g%'lr&tgg agglpglhtﬁ(ta @H*éﬁ an‘?IrIIé ?%S%];E‘%?/nus toxin

(Diofoha efoallilianced, di)ecelnnbelaéé W)eimtlteneomdatmnnet large, a very high
[ [

per%gmggé i‘ pgﬁpk&g1 HP%\%GE &&{ﬂtg |91mn9[?tt?%% hggﬁsangt TT as&eople are

rou&nelgnvlacmmata@uﬂh tb@sgal amt(gnnsdrrphq; Sikntpr @xample 90Fo of chlldren receive

the%t\/g%’&r#éng&gﬂ)r?slj{ﬁ I)%tg%'ﬁandl;h ”@thtepg%o?snnven(fescﬁbe{&;ﬁh[a problem

of beitdper superesdies coi tapiide warehes énerimad mddelsf (Bddogii ag J/mmunology,

1955‘1094'22?"09'7@ i J/eﬁ1m%ﬁﬁ5gaﬁ‘§’é 9, hodtessid Bss))

|ta rea out me sed i n mce, errets,

pi gs and human studies. Exanple ||l describes the
, f
ABGERRDEh oSl indhdoch "V ERRL SR LD, B0 8l o e

peptides shbwusraa chhicalitias$. HIcrweza/Ier |snrr@radaellt$letre@mpu$ éIIiTIdrhkea\ga@dtlons or
IgElﬁafngﬁsé(t%% §s We gs%nﬂ@o o%é&so &'anﬁ’oo%y%%bébeer% observed.
uenza’anti g on and vari ous- doses
AS03 adj uvant Exarrpl e IV shows a preclinical
eval uation of adjuvanted and1 on-adj uvanted split
i nfl uenza vaccines (conprising various doses of AS03
adjuvant) in prinmed BALB/c nmice Exanple V shows a
preclinical evaluation of adjuvanted and
non- adj uvanted split influenza vaccines (conprising
vari ous doses of AS03 adjuvant) in primed C57BlI 16 m ce
30 Exanple VI shoms a precllnlcal evaluatlon of

T 1 T 1 - o - e
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15 of sera are incubated with 4 hemaggl utination units

of each influenza strain. Red blood cells are then
waadwed2mnd t he inhibition of agglutination i s BCDERW9/054492

The titers are expressed as the reciprocal of the

ghest dilution of serumthat conpletely inhibited
An WS%‘QQY%WFH%& Prokein JQsusenia the RMUBRIANG GHNRESItER 04 thesinvention is a

sm%le%@a&h@fd)cé’&%ﬁbr%ﬁén@@rl ﬁaérﬁe’rﬂ|thér§of9(9%rfﬁ§||oﬁl%rcﬂelh icbRipriGiAY al least or
20 Adaptation for H5N1 Pem descri pti on of

exaqfly dsing qué‘r%reme?ey@fﬁheé%p@wwr@ P'Iﬁ’ée'%f'r lidad E‘aihekflleCt'O” below or
fra@ﬁ&qg tf@sofdet erm ni ng anti-HA anti bodi es was
docunented to not well function for the HS5N1 strain,
and adapted protocol using horse RBC was used.

A iy E&HiBE YiloRSn @fat NIURESe BhRickaly abRintddRusadNLsEaN RN dhtext of a

strains. 0.5 % (end 25 concentration) horse red bl ood
Sta@%Y"PC%G%'pé‘ﬁ%q'% is nStRdpnesed BIRPR efoxednt Higinaive. B, may be

corpRfatéd ayl é‘%&ﬁfa@&eﬁid@%‘%@e tﬁé‘dpr@@ée?se'@f rc%hju@ﬁi)on T&Hlﬁ:es toxicity.
SUSBenS on is prepared every washi ng red. bl ood

Prefeeply Q%ef'??é|y§§l'f%'f'ﬁﬁ @%ﬁd@@” Eﬁﬁr\‘ e%thaﬁus%ﬂ@u 195 Q@Mrg variants

areCﬁQéd Iafsueaﬁtﬁér@nsus&eenaesﬁeml MbKieity2ROBweP Mhterf BiveWaEhbpa toxin is
has to be repeated once. After the addition o

Ch@i"ﬂ'éa'Word§E’le'@ﬂ BY obertewnt sVifhy & HEoTsikidoRreanert oforgigldghyde or

Iu?d?zﬁ*dé’h ddS AS HemeaidalyoBetokiNed RlicHaE®xinaEomidhaIyP Bhemicall detOX|f|ed
9 i ncub a}{e ? roomy?e eraturF;el1ta RT, 20CEQ+/- }XZ)C for y

prefrsably g e?*ﬁ‘%ﬂ%é‘"thﬁm@éﬁf"ﬂ@?ﬁ afﬁgsnt f%ﬂ‘@'@fﬂy@%@r H@F%%'dehyde to

furthefl r&duee dogeity. DBth&t slapkfibsrtaldhotens §r fragments thereof, particularly
Statistical analysis were perforned

thoge detef @PPyhmay tlel ltséfjs?‘SL%?Qf@erLNP@"mfPr t%@'%ﬁ?*&ﬁ@@% listed above.

Thé@Ririeproted n‘%?fﬂeYanu§|oﬁfpr<yt@Tn| RGRiskgat Raasbed 8llely 1, 2, 3, 4 or 5 of
descrii ed as follow Log transfornmation of data VO

the i) IPs 0oy PIOTYIRSPIEiRIDARYE492  Shapiro-W Ik test on
each popul ation (group) in order to verify the
r ' : s S di st.ri t
TSRt SR e BRI 85 et o
exdrge,doyf LighibntU.popateat B 38,946 rhyuhs)or&thhaUy&l Raterit 4,474,757, and

Jer%nwod agtcgl NgﬁAelbﬁgﬁteg 3%@699')es;r|§r§]16rgb%l ?IIB/BF idng%ﬂor?fchemlstry is
carfied o@t (lsae NHoed/08848). cyt oki ne staining 10This
technique allows a quantification of antigen specific

T |l ynphocytes on the basis of cytokine production:
In f0ARCt e Tyargldtisg amdgent &fclani-dimetiptamipofdyridaiung tetrafluoroborate

(ROl B9k g 801 Bs TEBO VbRl Bl Uiifgpcs. e
Cyd.nyammor&iacum [canavee plee‘osmMruhmrecblatwelw mild donditibes, which avoids
hy#{%@?? gslk%‘r?ﬁér jsﬁ\% F&Qé&'cﬁ%{dggBﬁé@%\%gﬂthgg%gllo&ssdirect coupling
toa namaromrbtm'r escent pr ocedur e using fluorescent
anti bodies (Cb4, CD8, IFNy and IL-2). Results are
expressed as a frequency of cytokine positive cell

Thé“pb%é‘cc@@ﬂémay Heekbighiliddat inagstel Bl ar saihal ddiutign ofCDAP may be
d|s§(¥ O&'lr{]%getfgmtr-[e gf\%ldl gddg%s ni)n%é 5 &e% 91%\/\8&%% ﬁlgr %olutlon The

CDAForaagiscwitty e pydred Qrﬁuﬂﬁeﬁamen%ﬂlwcﬁlﬁﬂdﬁntpﬁpmﬁ ARnate ester.
Aftéothe dctiaation R, the Aaltied plotdieds a@ledPBAMBIosgemss ofnigsine react with
the! eﬂ:‘t’ fsted pQE}Eél:cﬁallrd’é%hehﬂ bR 1dMRrEPREoValcABIIMKN t AfRS R & né feaction,

2 R SRRy o RS et e ap et TSR Flleft, HRsboa roups.
Thwr@us@ﬁm@wa%@ﬁéw@w pel RPNEation/ealinam ip RIS unreacted carrier
protais ped sdsituzl wagentadj usted to 2 x 106 cells/m in RPM

5 fetal calf serum 25In wéoro antigen stimulation of

PBMCs was carried out at a final concentration of 1 x

107 cells/m (tube FACS) with Whole FI (Il pgHA/ strain)

and then incubated 2 hrs at 37C with the addition of

anti-CD28 and anti-CD49d (1 pg/m for both). WO

2009/ 127677PCT/ EP2009/ 054492 Fol |l owi ng the anti gen

resti rrul atl on st ep, PBI\/C are | ncubat ed over ni ght at

PN~ " o - o -~ o, N~ 1
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20 overnight at 4Cto the wells of 96 wells microtiter

pl ates (Maxi sorb | munopl ate Nunc 439454). The pl ates
woweee/121een i ncubated for 1 hour at 37C with 20PCPEP®EY/054492

wel | of PBS containing 1% BSA and 0. 1% Tween 20

(saturation buffer). Twelve two-fold dilutions of sera
Pratgingat urati on buffer were added to the H5NL-coated

pl ates and incubated for 1h30 at 37C. The plates were

washed four times with PBS 0.1% Tween 20. .
Th%i|r@mqug%ué(g:omegtl%@Jf dl@ehtlré/@ngqﬂ opfiena e cogprises a staphylococcal
protdin azpdinn&lly4 & Protdinl frane &. 2L 001S. epidermidis. Some embodiments of the
invEhtRinl ddhtat Sidter s BbRUS BDkcs BRY S ep@ERHILGL eCh

1070-08) ,or a biotynilated anti-nouse I g&b (Intech

1090-08) dinuated 1/4000 in PBS 1% BSA 0. 1% Tween 20
The\dythes geaets ok freninkentiondRelying i eembination ofsdaifpar MitPll and a
furtBéC; staghyicoecahaabieirg rsdebe pbabesdweaite thec BdDENG daridlor capsular
polP3dtcMbiddsBdedchiER] ABboH MErddbosddaersPEe e FRERIIMORIYIFSHise the

Prozan POS%Y% dtlﬁgﬁed 1/.100 Olln PBS 1% 30 BSA” Tween

ProJgins oM GRAtoRs 8t PTHRNS ESPRRA I YN, plates were

i ncubated 20 min at 22C with a solution of
Th@[@ib@éf}dtidh@?"f peotdits BeRWPARH Yo %M%WQP%@&%%QS Q)ﬂhﬂer Mroteins

f - ; | stopped wit

Pre P B forn o € B b 30, 36

351. 2. Ferrets net hods . WO 2009/127?77PCT/EP2009L054492
In gn gm Pd'illéﬂfaiflﬂ TYHR9PYR CPRRPHIAS A thes yventigncompgise an isolated
profEi® GBRHIdmMpABEd aleragg bbitl Jalemiet whioklYat iat &3St B8%tibentity, at

th .jnf]uenza virus strains etermined .5 usin
a0 RIAAIN SHIF A o CERHY Hitieashor 2gYe prpct e, 10 Tl Bt any
sedqUenBe pdsentah Wb eelde4r st Wicsoasszboon the ability of

specific anti-Influenza antibodies to inhibit

hemaggl uti nati on of chicken red bl ood cells (RBC) by
Wherd bueoiga igispefidadiranggitionschhere{nii)is paderablyer eeférenes to a native or
ool gl A AR SRObLAR {FEFbn Sl sccuonc
hag hédrbrensoved. Ahe erotginemay eaiseiated direwlyffuind thi staphyderoced! strain or
progfitéy WP FeboBiisnE R chilathes, HAnIRORAR {prRBhs 3F i bbRin may be
incotperatedideid thadmnhemoganic biampesitioh eigkeuinverdionodhesss are fragments

i ' e t i gr f .
coGRif s EB8 4] DRSS oEOERRT bl B B D151/ 20 amin
acifis mdre treeferadlyedib@minoragidsam 50 &mind gcifi$.rmgest g éferabtyril 0ffamino acids,
r 3 C I I S S At
oG Sk’ FrorE o LIPSl 1o SEALR 7 pon. suc
imrawzdgesicdragareatypenefimmuadlogisaly repctiver with @efipodies gea¢retasl against the
SEhARLEREPLpIR ! FTBToe U 505 BB it host
StapbyIpeasst :mmupgeniafregoentatdlsninoft demfragments g pihen-adniiristered at
: . ' ( ' t O ' o

on BB B REBUEL) 8 BRI 105 U5k i vy e
resppRe againsy Staphylocersahinfestieminadre prajérablyrit iapcdedive weainst S. aureus

di.f: : abj ( . f :
and/F S aleiele AR CShANRD IfRNEEhie iRy iingdp. Jor example
therprpteinpleeking ap M-iegoingl leade? spqudgy andape trangmembrane domain and/or
' ' i | . i :
2 CRnieal aikor LB 33 prbEREF L Rhett B MR EABRE i3bRent apcording to
theligveantien cemprigssropbsteniialidial f thal dxtreegiiutan demaisrd aghelekethich has at
0 ; I n o/ i i
Ieag@%%?ﬁ{@béh%ﬁ? A’? % I\é\{f eaﬁgeea&@%aﬁ?elra%ﬂgt ‘ona ,St 97-99% identity, to
Cent aurusweg 123, 5015 TC Til burg, The Netherl ands)
bef ore placenment in the int rzalperi toneal cavity. All
animal s were individually housed in single cage during
t hese nmeasurenments. Tenperatures were recorded every
15 m nutes 4 days before challenge until 7 days
Post-chal |l enge. 35 1.2.3. Nasal washes WD
2009/ 127677PCT/ EP2009/ 054492 The nasal washes were
performed by administration of 5 m of PBS in both

g, o o o o o o o
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Muench" and expressed as Log TCID50/m. 1.3.Pig

nmet hods 251.3.1. Hemaqql utination Inhibition Test (H)
waeaw/1preotedure. WD 2009/ 127677PCT/ EP2009/ 054BOREP2009/054492

Anti - Hemaggl utini n anti body titers to the three

i nfluenza virus strains were determ ned using the
thah ansegy enas WEBeUHN VMR i34 aredP QW}?’ZZ?H?%’%%"%@”"IEP dength of the
fraghedtR@qlibndeest is based on the ability of specific

anti-Influenza anti bodies to inhibit hemaggl uti nation

of chicken red blood cells (RBC) by influenza virus

AISBerﬁEIQGéthnﬁ NinthunbYenic FWRHOLEEES Tof rtd ik veRBb® GraM rbBorAbid@ fusion
neur am ni dase sol ution (RDE) and were

proltt%%ﬁ of rigphyigeqcsdl PotaiRsmV dragBeNsplbeTacs-cThesRimay eergbine different

StaﬁhpreéodééEptdtaﬁé r@”ﬁragrﬁé\ﬂsftﬁér@oﬂhd hd QRO rot@ﬁaAwernet.very the
i ncubated with glutination units o

iNVeRon At @C@Q?%IW'V'Q’H@I e’rﬁ‘ Rreins Qfo?ia@éI'qcé’C?ﬁérpéOt?'H%ﬁr fragments
thepétiess anthsioRrbiaii Rith inekeroibgaegkedichadd aficnas =S pRNRIEr of T-cell
The titers were expressed as the reciprocal of the
epiliPghedt PYificatiorofrast fele cypPIRal-earaiPdasey duisthionesytransferase,
R MRLRE (GPP), IddRobd A 8§ Goly ARt
o P2 SEP L PRoet TR S E b S AEL e B Sucine, or
vnrequ@acet Ryoinssiugh |a§tnf@anzewwsyae@agglutleﬂa@ﬁ bactegig| proteins such as
tetéH”u%'t?f i d‘ﬂﬁﬁr?eri%%{d?d raghpgy H titers (Day 41, before
enge) using UNI STAT, The protocol applied for
anal ysis of variance can be briefly described as
Pratéifi®l | owed: Log transformation of data. Shapiro-wlKk
test on each popul ation (group) in ordetr to verify
I r Coch
Th% erﬁrtnﬂgwr décymr?ésrt% g'ﬁ?%he Ln%%ﬂljlon é}gtﬁ’ﬂ%”% com?rrs\ea?r}eaérgrgore of the
protetsveentiotes belbive Many cﬂﬂm)pr:dtalhs cﬁaisln¢cg|trmjpatyagories of extracellular
| A ,
co%ﬁg enq %'r_rigtstrg];.rérro?eclé qgngrg r?egl g%ﬁ’rrspg‘@rx&éo%%d rigulﬁt%rgscgy\grulence or
strltcmmrataspsrﬂeres nghe hemumogerdc rcemnmsetrenrof tlnenmventRﬂsr bptéonally further

com rlse qI u | @& 888%(‘3?‘ ﬁgl ag:lﬁrlil cﬁﬁp ?%Pt in rn% P nﬁnogeefgiggﬁﬁococcal
tramﬂ{mrted pdﬂerororbecbthghyldmecd&-l(ﬂ)mldrartaagnlatorrrg‘ demdnce droa structural

i, nf l.uenz n ntr I
ot TFBRRERLE EombPTID ae By ERlin Dtigadly Pidsey 2ep ¢ 5 or6
staphylddomemipréteipeen serum sanples wth a standardi sed and
conpr ehensi vely validated m cronethod using 4
hemaggl uti nationinhibiting units (4 H U of the

ap@bt@ni ate antigens and a 0.5% fow erythrocyte
Th%%ﬁﬁ\ﬁﬂ? table sF@%ufﬁr%%aé(:; D %Sr[nblgr]s d)'??{etfertré)d Sroye?d ge%J%ng\z/segnd DNA

Se%@‘f‘ﬁ%? st areaer%rt ey Qe %Zdefﬁalsddf‘%'eatﬁ%@ aqﬂusrrﬂq fb‘dﬂys aureus and
SElirdiedtes a Sequanicadromi §heiderinis.i al dil uti on of 1:10, a
dilution series (by a factor of 2) was prepared up to

an end Lutron or 1f ZU4o

VO
200012 2898 el Epo0ohl 054 PESSHLESQUENER, | oo o pePNA sequence
Imneredenaikan ABE tamspohigrghest dil uti on step that| showed
sAconpl ete inhibition (1009 ofsgwemaggl utinatjion. A ISEQID 34
SEassays vvere perfor rred In duplerrQaﬁ:E?R 1.4.72. SEQ ID 35

A
I\Eul [=10]! III uaac I IIIII UI I UlT ASS Ay I T dsSS5dy [WaS

La'B@IW@Pﬁ@SH n fetuin-coated mcrotitre plates. A 2-fold

SAdi | ution series of the anti s&EMD\s preparled and SEQID 36

sem xed with a standardi sed amgaf 0§ | nfluenza A H3NGEQ ID 37

~ .
Se&é,_\\lqjl"y\gtlt'C@rI]lTég néa b VICI'UE Ihe test \L\Iilfnbilsed on the

h
UTUT Uygr vai T VI Ly T C IIC IICUI alll III uasStc v T CII

enzymat i cal I y releases neuramnic acid fromfetuin.
After cleavage of the term neuram ni ¢ aci d

R- D gl act ose- N-acet yl - gal act’dsam n was unnmasked. 10
Hor ser adi sh per oxi dase (HRP)-1abell ed peanut
agglutinin from Arachis hypogaea, which binds
specifically to the gal actose structures, was added to
the wells. The anmount of bound aggl utinin can be
detected and quantrfred in a substrate reactron Wi th

. — . — 1. . .



m croneutralization assay. The sera were used w t hout

further treatnent in

wo e@baerern triplicate.

was mxed with seria

the assay. 20 Each se
A st andar di sed anpunt

di luti ons of serum an
he antibodies to the v

rum was
OPCT/EP2089/054492

d i ncubat ed
Lrus A

to _all ow bindi ng of

cell suspension, con
cells was then added
anti serum and i ncuba

\llrll nl 1

t ai ni ng &ECEMD Hied anoun

t of MDGKEQ ID 38

to the mpxfyg of viru

s and  sSeQID 39

ed at SEQ@ er the |

ncubati Oé‘IEQ D 40

nori nd ~
T UU, L% E>J I \4|JI LA Y2

S'téemﬂggl utination of

SAneutralisation 25tit

SE! he mat hod of Reed a

a+| oR—Wa [ ogrl |r'\\1
T VT—Suoua T oy

chicken red blood cells

The 50%

re of a SEQIMD &as cal cu

| at ed bySEQ ID 41

nd I\/Uenc@ er[5194 Cell -

medi at edgeq |p 42

o V\Idb evaluat
Isab&éu

)I pheral bl
SAcells can be restinu
SECD4AOL, TNF-al pha and

d—by bVlUKI ne Fow Cyt

od anflmnn spegific CM

OmeEt Ty
and-Cb3- T

t ed |nSEQt|Do10to pr odu

ce |L-2,SEQID43

a
IFN i f gpQubatied with

their SEQID44

espondi ng ant1 ge
Ebﬁ& Egen specific CH4

ow cytonetry fo
SAIEbh.B‘lOﬂ uor escence |
SEVEHHA as i ntracel | ul

I

SEﬂganﬁgnt ost udy, Inf !

!‘lr\rl \lnl‘l F
pPrToOts—ac

a
u

N 30 _ConsequentTy,

)

‘mYe] T [
O bCI I S—can—=o

I QW ng $EQ\JDn112| onhal

entiret al C

SEQ D 45

abel | i ngSEQ IDel3l ul ar ph

enot ype $8Q ID 46

I cytokigeg pr@duction.

In the seq D 47

enza V&CétanaI%II gen as
£ HeRZa r\r

r‘r\r\r\l F
CTza

ot ot aSEQID 48

Acwdatﬁl IPOF Q@hAQFb r
SAcells. Results were
SESScyt oki ne(s) p03| ti

estl mulate Influenza- sp
expr essege@gDal6f r equenc

y of SEQ ID 49

ve CD4 ogEgtpg 11} cell w

thin theseqpso

RNIJEGRLET69 PIRST ERT00

SAMet hods 1.4.5.1. Pr
SEintensity and rel ati

—poputatTorm.
0/ 054492 1.4 !:_ St atist

Lcal
-Ga

mary en&_,B_@ilﬁﬂéB Per cen

t age, SEQ ID 51

onshi p tgeE®apcionati on ¢

f solicigedIDs52

F|C¥P$@JG and general si

ow up period (i.
subsequent days) af
SEPer centage, intensit

gns and Synptonms during

a 7 day

ay UI val Tl Ilall UTI

er \/nr'r'SE\Qf PAY and ove

IIU G
SEQ ID 53

rall

v and reBBQiIDrdhip to v

acci nat i 9EQ ID 54

ElaRfin Hlﬂafﬁb'p%tfeiﬁqiﬂp@cal

SAdurlng a 21 day fol
vacci nation and 20 s

and overall Cceourr

and general signs and

synpt ons

OW Up peéta D(i.Z g. day

o SEQIDS5

V

uochcnt
ence of SR adver se

Ir‘\t‘-ﬁﬂ
O |é : al ter

acv oI Ilall UT1

events SEQ ID 56

Extthoeilngr proeire BFBISA st

udy. 10 $E@.16.22. Second

ary SEQ ID 57

alpﬁé‘%&H '§A3 For the hu

or al | ngy@quZ%sponse

Qoservedseq D 58

ssﬁggnd”' IO At—da

lllll ago-utinati-on-inh

s O and T UITI
bition $

IsdAj SA es tested 15sep

aratel y %j@llﬁsﬂ each of

SEQ ID 59
t he t hr$&=Q ID 60

IsdBr/gA uenza virus stra

ns reprgs@nbed in the

vacci ne SEQ ID 61

Sd&_ggkl -HI NI, antl - H3

& ant

él I’Zgl bodi es).

Al daysq |p 62
l CU

D1
Allu 1. IICUL 1 d.l I bl
=Y

le‘é%r at el Vi ::mnl nst

Y d.IIlIUU LTLT TS, tes

ch of t9H ééfPr?an |nf| ue

nza \ir I%EQ D 63

FnisA SAl ns r epr esent ed

n the vaeQilpnsd120Deri ve

d vari abBEQ ID 64

Aumﬁmeamldg%e SA vaccin

ees who ﬁ@QéDaYﬂ | east 4

ciigwgaA h 95% confi dence| i nter va@g@'m qgeonetric mean  ggQID 65
1§ GVITS) of serpm Hi i svmtn 5%
CO%%,!I@qeﬁébc 1 |)||. ervals /nl:n/ cl étaﬂ@ el pnﬁ* VaOCCi i”‘.bh?%% ID 66
FrisB.SA onver sion ratest with OSBRMD 64t day 21 SEQID 77
MABoer si on factors**| with 959&QlID&S day 21 |25 SEQID 78
HaPEERPT Ot ection ratesF** w thsPhyp@y at day |21  Serugq |p 79
dlTl T 0O0J Ilb W tiT95% T nmce Tntarvals
AUtg’W'W@'U@Sﬁ |l'n'| % conver cé[g& e defined-as zhgéEQID8O

4-f ol d SEQID 81

Ebh RE§@BAESAN serum Hi

titres gpQABY7221 conpa

red to desQ ID 82

0,
defined as the fold
21 conpared 30to day

for each vaccine strain.

**Conversion fa
i ncrease i n serumHl

0, for each vaccine st

ctor

GMTs on day

rain.

***Protection rate defined as the percentage of

vacci nees with a ser

umH titre =40 after v

acci nati on

(for each vaccine strain) that usually is accepted as

|nd|cat|ng protectlo

I e "

n

It should be u

nder st ood,
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At days 0 and 21: frequency of cytokine-positive

CD4/CD8 cells per 106 in different tests. Each test
wa@oaai2feres the response of CD4/CD8 T cel |l t o:PGI/EP2009/054492

Peptide Influenza (pf) antigen (the precise nature and

ori gi n_of these anti gens needs to _he gi ven/ m(pl ained

AutBpisintAdtiA uenza (sf)| anti genSE@ADI7& | nf | uenza (wf) SEQID 83

sdangiagen. 10Derived vpriabl esgeqgpl7gs producing at  gseq D 84

two di fferent cytokine T2, T T FNy,
Mdpﬁ@{/\ eeH-s—produet é at \.gg& O—and—anet QZ SEQID 85
Sdey/B8ki ne (11-2, TNFal | FNy) SEQIP6producing at | ea®kQID 86

I L-2 and anot her cyt oki ne (CD4Q TNFa, IFNy)
Va ahgﬁo@rodUC|ng at |east IFNy and anot her cytokine
TNFa, CD4CL) 15 cells producing at |east TNFa
Tthacmpw@araﬁyms)Rq)m@m(ngmeunm comppgitions, ¢ the Bresent invention
Y f genicit
mod 1 YEEE O R OB Ch eyl seITe 35 MiEpioh, by moans of
adremﬁtertnge%aldryﬁt:c'm i systeraict @1 MYeRseY ree ambessr @drpwsﬁﬂatlons may
mc%e(@ﬁ:\ fioHGRE Gnd qﬁt?éﬁf@é%‘”ﬂt%}pg%%ﬁuln?tFandg:rmal or, subcutaneous
ric mean tres and N anti body
routgs; rassviatmureps! edrawwt@non @edh@tqral@hmﬁ@awrx i repRigat@r@vgelitourinary
tra&g ARMUGR! ﬂh?ﬁ'Jb@ciﬂ@téfbl‘ﬂgym\trérﬁl%ﬁsmé? bgaé((ﬁmgls?é?gd 2L a single dose,
nverS|on actors Ser oconver si on
compenenty tBeglechmay glsobe eedmisisteied tagethee atibatsame tinfe or at different
tlmggcﬁbp‘*?ﬁsctaﬁébatp@mﬁ%gg&%‘ S R2RLrSR §of1f&b%te'sn86l995%e' B dministered
serumH titres on 21 conpare
sefraelcel B¢ pamedmgt ord \Qqek@eaftaﬁéfde admtrwﬁrqb@m ®éteagey bacterial
pro?éln \S%Bbﬁ@rﬁ%f Wet \Il'bé‘%él%%tu%tmaltcbwdﬁmafén Pthe immuHSesponses with

uency hocytes secreting in
respeg @@@éh wﬁ@r)s Uhﬂ@*ﬁ'@eéhe( Y‘%‘é@ﬁﬁ iof theeinvardioh $naycky administered IM
each timepoint (Day O, Day
forgﬁﬁ}? géggghr\ggbé%gﬁg? %cggr?s( Peptide influenza (pf),
split influenza (sf) and whole influenza (W)).
| .
ESHRELE FRShHAbRER, UB, L g B8 438 canse 1100,
pred}erably r’:ﬁaﬁOp@n ngJSt)tmlcan inethe raagd BgéaﬁugpfFollsWLngeemdmwsD vaxination,
q estsI 35tA.non par ane { Ie n
S“t@‘?{“‘r %glé‘éﬂr?c‘i/\’ﬁ ?'1 OrsgLeR! DS aupise éod}?r?gregu? Re Space
| ocati on WD 2009/ 127677PCT/ EP2009/ 054492 di fferences

VagSid e talSn i SRl ottt Voghihng teSfin bl 8ig adiuvent
apm:bhch;’l (isf Poasit eMiFes&s Neereant \Wbd ) aﬁmeﬂ) Fﬁénuah uesss el‘m/v York).

i d
Engtifiefpr SR ipd ey g65dRel B BURAE, LSRR R4S
wat er emnul si on 3ndt ﬁgj gvant for mél alt iSion?] lLJJQI ess
Thel AR iRl ks b BRus alBe SordT st in &7 E/ﬁaéé%dpfefefab'y
theafolRiooiid s'op}allzmaldan tiec prebenicel of ansligaq etmtfeaseé.ucr@aedoraalctdﬁb It is still

fur@% raBI %y %?(ESJMCOOE@ ({1 ﬁ@& \ﬁ;lzge r%r{egasly trﬁ%ongtlﬁutei‘d prior to
userat er emJI SI on adj uvant fornul ati ons used in the

subsequent exanpl es were nade conprising the follow ng

oil in water enulsion conmponent (final concentrations
In g’ne/ea)ect af ﬂs%lemrmbame p(owlde)j a Qacﬁ%ealkiph:anipdsioglaewall containing an

: v/ 9% e sor n .nmonogl.eate. (v/v

mipfienicatio @i By 8A Hit B MPARIRB ok Sha funer

combidng a vtalheoritslalmlggeqad;muanegaum;@md \waeeinpr &paeedsiarsed that in this
followed as a two-fold concentrate. 11.1.Preparation

of enul sion SB62 This nethod was used in the studies
reported in the clinical and24pr e-clinical exanples
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20 sections. The preparation of the 5B62 enulsion is

made by m xi ng under strong agitation of an oil phase
waeorpaswsd’ of hydrophobi ¢ conponents (DL-a-t ocoOPOEEPRL009/054492

and squal ene) and an aqueous phase containing the

wat er  sol ubl e conponent s (tt he ani oni c detergent Twe
aspsst M dtheBSVeRBIPT: nbh8i pdikgNt Wil BGSB'Sed\/\Ff?I@C%rﬁ“W? rige 'y°ph"'sed
mrhﬁ‘r%g‘éhlc dRhp8itibd/ 10 total volune) is transferred to

t he aqueous phase (9/10 total volune), and the m xture

is stirred 25 for 15 mnutes at roomtenperature. The

Alth QR tHeNgadBinek Use tHeh BResE HPINGEARM h%ysb@aefdmlhlgﬂé?&)t bahy route,
cavitation forces in the interaction chanber of

administrgtieny Pfjfhfé’(eserlm@@@?s irgo é% plgg (IDyformsgrg @%‘bPWme”t of the

prekBt AgbrtivANt HU@SQ skih EdBpridel Nt Blitef Fhdthyt @RRIet @ElddNthe stratum
Example 111) produce subm cron droplets

congigt WPBUtQVSHaX@eWWﬁ%@ﬁ éJrﬁ‘ée'?‘@@thnW)S epipRMie i 13vi5g called the

detis, GhiBRIMBRA RefaysOthd- subbgtaRERA %ESR@&dr&lé@%Bve shown that
sterilised by filtration through a 22 pm nmenbrane 30

'”J%ti@” ©hé ‘é’ﬂ\cé'f‘ﬁl'%tobtﬂﬁ ekigmang iiv pajtigulgs Hreeeerm ritigetaieegn immune

reshbBndel PAGICE ARARI Y Be ahssdclafdB Grith Sh efdrhseri B BHJIBEHaI advantages.
nitrogen or_ arg on; is flushed into the dead vol une of

Intraggr ”@édﬁ%?ﬂﬂ%l‘%‘i@h henwaccings Iesgrihedi eeein ffeimsap Prefgged fepture of
theSREM fwertit. f 1 nal conposition of the 5B62 enmulsion is

as follows : WO 2009/127677PCT/EP2009/054492 Tween

80: 1.8 % (v/v) 19.4 ng/m; Squalene: 5 % (v/v) 42.8

Théfﬁémeantlﬁdl @é‘&\lﬁhﬁlé@f mt@ﬁrﬁe‘{l\gﬁctﬂ% ﬁ@%dﬁtoux%ﬁ&:é&% comprises

steHMOf ﬁ}qaglngNL@ skin, gn@l&@pp[stéetphlpg S)vdlr@ Ms E%w tandawith ];heat?pvel of a
nar@&Mbbu@oﬁé@oﬂ’é (Mﬁgéﬁbe}%o'ﬁ% Y®edr8s YMet Mecle/iBGRdeMRd at an angle of

contai ning a i nfluenza antig Emeparatlon and
betygen ol@s Qio%edhe RSM@ Adhavnpedie( i 'FI 'USELF pd2p bamaliaf the needle is
lowePdd Qﬁ@%r{ﬁép aﬁvéﬂb@ﬁ%ﬂﬂ%t pRﬁf&i‘iH’goélsﬁght 6r@§’s(UPént@ @fbvate it under the
single blind study was conducted in an
skipophft bﬂulcbns tigedniaged geesowly dherepn foz(mr& arblem erelpurpp on the skin
surdR! 16bed BPSIbRTAIBAGRRI Bf hnos@bel y and reactogeni city
t he Cﬁ)axoSm thKl'i ne Biologicals | ow dose influenza
candldate 15vaccine (i.e. containing 5pg HA per

Mopd FetlsRily, Wik lbeb Wﬁ’atdé?ées?)eéﬁflc E%s%qbél'\fé‘%tﬂmlr;m@r W%@énts into or

I Mmune response .e. anti - enag%hu |n|n was mneasured

acrpgs M'rhfﬁvérbeieﬁtqeémufoéﬁx%ﬂie & fieviggsaiessribashie W@s/34850
an@tpafbg‘é@% Q% %H@f&t %%cYuaﬁ Glelies Elaét%baﬁw &@:%d}’éﬁfjv\ﬂ}? 01/13977;

ref erence. desi hree

Ussij‘ﬂ:ﬁ(b%&% u~°n5 689 302 &S 5§§é11€édU |5e99f3eﬂ1|29 g%%@ KS 5,569,189,
USi 81rd 25 g 858y 851, Qe 5868487 ofis US40 99@359%@3 Vig%)312,335,

one injection of the ow dose split virus influenza

USy 8888 7c iR ab: Hﬁ‘h@%pé’sl—lﬁz ) Radntldd MSPH.OAGOYS 4,790,824, US

4, 9&'?'8%[)%1)4 9216 4%69 v@@oglﬁsﬁO&leQd wbi 9%1§5§7€CR|'té+hém/e°H1%thods of
|njec i on 0 | ow dose Sp it virus influenza

mtr@a@:rme\héd@mt@ﬂﬁn b thsqorine papRavalions dnay inpluge Ranvenkieras syringes
ancpﬁee%&g’ of AE%Es! dedignkl lfé’r'-b@i‘r/sg& delﬂeﬁl & rs@MPvéHcm%QQ\NO 99/27961), or

ects rece|V|n%Hone dose | uari x ( uarlx)

tra@@l@éﬂ@ﬂ retches dWQUPT MPe4d:i ¥R QW28Q$F M ﬁ@@ﬁllqﬂa@dhﬁéuﬁ@ced@whe skin
(transdéHé‘ﬂMr ParsButah8blscile WO@SW?)@&‘W@%%E):W a bl ood
sanpl e collection (H anfibody determ nation) and an
addi tional phone 30contact at day 30 (study
conclusion). The standard trivalent split influenza
vaccine - FluarixTMused in this study, is a
conmer ci al vaccine fromthe year 2006 devel oped and
manuf actured by d axoSm thKline Biologicals. 35
111. 3. Study Obj ectives WD 2009/ 127677PCT/ EP2009/ 054492
111.3.1. Primary obiective o eval uate the hunoral
i mmune response induced by the study vaccines in term
of anti-haemagglutinin antibody titers: 5 Cbserved
vari abl es at days 0 and 21: serum
Heamaggl uti nation-inhibition antibody titers. Derived
var| abl es (WI th 95% confl dence | nter val s): Geonet r| c

" a e ~R AT  \ o - o, I ~ o
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titer **Conversion factor defined as the fold increase
in serumH GMIs post-vaccination conpared to day O;

WO 2d0Pneiteett i on rate defined as the percentage PET/EP2009/054492
vaccinees with a serumH titer A 0 after

20vacci nation that usually is accepted as indicating
Whﬁpd{]@d@p%{p\es qfthe presensEvgpiipiy ?,reotelt@,:@qlrvlglstered torghe skin, or more

sp¥RhiAhe thBiePRlseing Aedine a6 £ ARNiidiid Yol@iel b@rt.éalawiya volume of
vaccines in termof solicited local and general

betygoe pRUIAENMEaNdA<dPli ci t ed adverse events and serious
adverse events: 25 1. Qccurence, intensity and
relati onship to vaccination of solicited | ocal and .

They sarieal ofsqr@ggnsawdhg)ﬁhﬁtqgﬁ%trqﬂﬁmﬁl Vagcineg) 8§ theoPressit ifyention may

be Pl td icoBverfiBhalObodaC b r\%hh@nn aﬂﬁarﬁu&i{'}%e@é&%s d@)éé) above).
after each vaccination in each

Cce
Hopgay@ni i § featreradiskini S amds e Wﬁ%‘@??]ﬁla" H}? f@fmu'at'ons may be “low
doééﬂsﬁi’&doi?dlﬁc_gﬁtﬂe%@ﬂelnadlﬁl gERNR R RIS %&l@@%réﬁﬂ@érﬁﬂ’y‘ present in as
duri ng 0-d fol |l ow up gerl od e. X
littlg 5Nt mﬂgalﬁ)ﬂefﬂ@b%%éet@u g BRly Seafaﬂért ¢ ifa@ccharide (preferably
h r
oo S8 Atns PP IETpaLaMn e B GORTLETR ppferably between
0.0é 1o Drbengofisdygchzeide pdr doseeach group. 35111. 4. Vacci ne
conposition and adm ni stration WO
2009/ 127677PCT/ EP2009/ 054492 111.4.1. Vacci ne
As psepherain, tre terhin éntmnerradj deligery eoheams delsewwfmmacmeits thee region
i val ent . sp I nactivated z accine .
of o6 EaB R il viEag SPGB A Mo Gl B B Sectusivery
in thpdepais.ed@hé demnis estped:atyler/ml tire skin |Icnﬁtaddmz\aeen altadun$.0 and about 2.0
ens_present
o 68 e <rece oLk o PRt Rl £ ExrBuh3fblat fieton between

|ndwaiuelsrm1de“dm‘l’ererﬂ pmvtaldfa’m Bodyn Ihlyenaml, kiet¢anase E*pmtedﬁoTMach the

cergfi B S 5 MRS R Nf8 e o S Rl Betmeon e

stratimnéca@adunh aind the eepideemist atatha ssurfhed awértbe chbsgandons layee below.

De%%?dﬁfﬁofwtp%bd%tg@ee%ﬂfﬁ@rf Iphergatcpal nay, ﬁemﬁtely be located solely or

prlrﬁamlged\ﬂthlnahélbﬂﬁs (ditNbpy LNRald be Alstitsitaansithin 61/ &0dsmis and the
de N2) -like strain: A/ Wsconsin/67/2005 (H3N2)

X-161 B/ Mal aysi a/ 2506/ 2004. The antigens are
derived from egg- grovvn Vi ruses. Spl i tting is carried

out WI h so a the | tivati
Th%tamoun If | Sanélg%) gh \{#gﬁgh %SRe Sljabecte %%t an gF’nount which
md[]l&aacfan mmmorﬁomoidcum\ réepnqservmhauteggnnﬁba‘rmrammmmydiaeeﬁeﬁtmln typical

adj ow.,d I

v iEar c iR or e MIGEER BT Bnnb el | SRE04 Fugngoen
employed awd'hbwadsbnesemtpd.epar ed fromrespectively

i nfluenza strains A/HLN1, A/H3N2 and B), but with a

| oner antigen content and adjuvanted with GSK 20
In adjwihantengyslingent ABBR: isAPOE/idmuingsi siethodf ofaireainhent nefwart @ndividual

S opt ains [ radabl.e aj | o

susgzgﬁiltﬁ% ﬁg c{arn%]%)m%cobhér @l%g{%i P%\r‘[\nﬁ% %E%ﬂﬁ%haglgg Af a com%bsmon as
sulsstarftiatty dexcribgrbhgrsior bat e 80 ( Tween 80). I nfluenza

antigens are incorporated in the aqueous phase of the

adj uvant systemby sinple mxing with the enul sion.
Alsdvprovidedrisl atmalinesd tapevemesn tndsdiced| frdmf daetriantingoy disease selected

nt_ o ' nt d h t S T,

o0kl AMNERR ot AR M VT TrohsBO BNy dbeases.
pantigulardye iraigpg e lLiarn path ¢ gdic @Ifseeam:hpnonfbralleazchsaasems ssith asnprostate,

per dose, conbined with a full dose (A503) or half a

dose (A503 % of the ad] uvarg syst em AS03. The

exci pients are the foll ow ng:” pol ysorbate 80 (Tween

80), octoxynol 10 (Triton X-100), al pha-tocopheryl

hydr ogen succi nate, sodi um chl oride, disodi um hydrogen

phosphat e, potassi um di hydrogen phosphate, potassium

chloride, water for injection. 30 The ASO3 adjuvanted

I ow dose | an uenza VaCCI nes (FI uLD fuI | or half dose

o A=~ N\ o S
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I nactivated split virions - A/ New Cal edoni a/ 20/ 99 (H1
N1) |IVR-116 - A/ Wsconsin/67/2005 (H3N2) NYMCX-161 -
w®dtbl120637 a/ 2506/ 2004 5 ilg HA 5 ilg HA 5 i.i gPEIEP2009/054492
Adj uvant (Full Dose / Hal f Dose) 0.250 niL 10.70 ng /
11.88 5.94 ng 4.85 ng / 2.425 ny - SB62
bre@ﬁhl@i%ﬁCt?'Té@% F\?@Pﬁﬂﬁ‘ﬁ‘} refigliQVerian opLTalapeea pieeres;: non-cancer

chrBFilb)fﬁéUrM‘éeaI% y(m&lr%%etaglﬁ%%)l(ytiéglgﬁﬁg%o%% o-r%g%ﬁrés&@bstantlally
I -

Cct oxynol
de%eﬁe%%ﬁr@rrytp Sﬁ&%ﬂ@ié'@\ﬂﬁa'sucm nate 0.01665 ng Sodi um
chloride 4 ng Di sodi um phosphate 0.575 ng Pot assi um

di hydr ogen phosphate 0.100 ng Potassjum chl ori de
In @ igthey smbetmedh thaip det POMdad @. WFChe CoBBRiANafqroHse in the

prdgﬁYlactmﬁ%BQ bk tHed gy of %%Uﬁ@ltlb@bablséé’ég\ﬁlﬁﬁreinr’the vaccine composition

sorbate 80 corresponds to 4.972 ny dose when
CO’R@"@?W% ?”ttﬁlégé)rla@t'%bﬁom@ﬁ’ﬁb“% wam@dwé@ntcr@w%@rm consisting of

an OPEBwaRk brflRseh ESmpERY 0.5 - 10 mg metabolisable oil, 0.5 — 11 mg tocol and

0.1 — 4 mg emulsifying agent, per human dose.

In a further embodiment there is provided the use of a vaccine composition in the
manufacture of a medicament for use in prophylactic therapy or therapy of a condition or
disease wherein the vaccine composition comprises an antigen or antigen composition
and an adjuvant composition consisting of an oil in water emulsion comprising 0.5-10 mg

metabolisable oil, 0.5— 11 mg tocol and 0.1 — 4 mg emulsifying agent, per human dose.

The invention will be further described by reference to the following, non-limiting,

examples:

Example | describes immunological read-out methods used in mice, ferrets, pigs and
human studies.

Example Il describes the preparation of the oil in water emulsion and adjuvant
formulations used in the studies exemplified.

Example lll shows a clinical trial in an adult population aged 18-59 years with a vaccine
containing a split influenza antigen preparation and various doses of AS03 adjuvant
Example IV shows a preclinical evaluation of adjuvanted and non-adjuvanted split
influenza vaccines (comprising various doses of AS03 adjuvant) in primed BALB/c mice
Example V shows a preclinical evaluation of adjuvanted and non-adjuvanted split
influenza vaccines (comprising various doses of AS03 adjuvant) in primed C57BI/6 mice
Example VI shows a preclinical evaluation of adjuvanted and non-adjuvanted split
influenza vaccines (comprising various doses of AS03 adjuvant and low dose antigen) in
primed C57BIl/6 mice

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

vaccines in primed Large White pigs
27
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111.4.1. 2. Production of split inactivated influenza
antigen preparation The influenza antigens are
w0 deatizal to those included in Fluari XTM (| nf PCIEERA09/054492
Virus 15 Vaccine). The nonoval ent bul ks consi st of
purified inactivated split viruses that are prepared
fromworking seeds of the three strains of influenza
virus, type A (HIN1 and H3N2) and type B, which are
gr own |nd|V|duaII¥ i n enbryonat ed hens' eggs. These
EX@\BPI@ lyimreepglogical Repdwag Methedsst rai ns that are
received froma WHO col | aborating center follow ng the
annual WHO recommendati ons. For the process for
I1.pr e Migs MGthad® anti gens 20 reference is, by way of
illustration, given to WD 02/097072. The vol unes of
t he three rmnoval ent buI ks are based on the HA content
.1, 34 R e¥8nt bul k prior to the
for nul at| on and on the target manufacturing volunme. WO
2009/ 127677PCT/ EP2009/ 054492 A 10-tinmes concentrated
Tegfn5apRgt (e/apRied Fc§I4R) i ne (pH 7.4 when 1 tine

Anﬁ%ﬁ%@bfuﬂﬁlﬂdén%ﬁgy Qitd?s CoNinst i pdeal¥RM iftlesnd V|rus stralns are
a-tocopheryl hydrogen su00|nate are diluted in

delpEInAjUEEsT b T RaRg U0y R Ton (a5t (dfur TRGPERCGYS of e HI st is

badBdeH @1% Aility B0IPLRORAtiMHERza antbdRicsb GhisiORGRAGdIRin@fon of red
nonoval ent ‘bul ks are then successively diluted in the

blopg sgifs; (RFE) DyHHLISAZ Wrusutaeaaaiitiaf) (Fhe- Neatipastvajed sera are treated

by RablRcahrBE o Pé&ﬁié\%%h @&ﬁlbﬁﬂﬁ@tﬁ'%k pratreBtnfent, two-fold dilutions
concentration of ch A nonoval ent

bul k

of $e a@ mqqgﬂrg)i with @@eg’@ggﬁh@qtlog qﬂbtﬁdquga@mnfygp;@ stlflaln Red blood
celR&ire "fher%ddlé’éﬁéﬂdnfﬁg'Wfﬂkﬁtldnrdf\égb%ﬂﬁatfbhﬂ\'|i<s&o5edil Theter8fare expressed

each A nonoval ent bul k and 83 u.g HA 10of B/ 500 mi
as ¢ fhey gieeirfoce| nefi thel I?)gheﬁetcwe%?f‘ t Ao SNt itods GomPiedely  inhibited
heBEQVHa8HA. ALK firdt RIBUBNGf e isS!:30, iahl Bl efeRtablDevel 3scored as a

m nutes at room tenperature and for 15 - 30 m nutes
titer g 1Y ti on of the last nonoval ent bul k. This

| nterrredl ate trivalent bulk also referred to as

e-pool "™ can be held at +2 - +8C or further

Adﬁ?téﬁ%é@éﬁ 56 (snseilieiorasriolier RUMLY SN HR1Se § B OPHES)s ane

As @I@é’clagsht%lﬂ-ll Rada gN@P dERrRningl fiti-HA BAModics Waddsbumd@dd to not well
dose. Prepar ati on of the vaccine

f“”&%‘?f’pf(% hlel "(’f?w LD a/&émaaf@m@ﬁ?olAaung\VQFﬁeé%iB%@éwﬁed LD
Ery’t’lr@@é’ytéé 1of( hekleg 4)e REEBRrmMatk ]@\Sl\ljp'@arﬁ‘éﬂﬁ@r@tfaﬁsedo 6P, (end
4 when one fold concentrated; 137 mM NaCl, 7 mv
Corl@f‘trat!?”i hﬁ'ﬁ’lel{ﬁ‘iw Ceﬂ SHSPGIWPRILTQP@?WBH bﬂﬁ&5 C%fﬁa'WéIBIO 5 % BSA
(bo@ﬁmeasd?fﬂmﬁtéltlstﬁmﬁoBhélcehé&wtf&w@r@n8ﬂbs s'UsbéﬁHbr?ﬁler%parféd é(lé%/ day by

quantities takin nto account the detergent pres

nt
Wa?*H”Q FRd Q‘PP%lCﬁ%)’V'thﬁe sawe Phesrhaie brffersnd & JSHEﬁ%'ﬁnt Ce”t”fUQat'O”
tepf(1 @ mirh 2000 I$tvesshirdg Stép R8s todbk RPeHBd RAE nAfte@fth ddition of
Sega(\ch sltral n%}l;rl]iman hﬁIgz a¢1d 23. SZMeHA erem ea Hon o
thegioreh 1Y e IO NPTRAGION (0 8095 A NS PeTT PR ﬁ@e pltes have
to b@ﬁﬂ@@ﬁte@%ho@ﬂ%ﬁp@%turéfm 2bsc 4@ BQ)fonti®Rours due to the low
stirring, a small volunme of the so called

Sed'mﬁf‘té‘F'%Eﬁt%\PfethB Pkse rgf BlogASel ded for anal ysis and

stored between +2 and +8C. The internediate bulk is in

PBS nod 1 fold concentrated. The target's detergents
Stalighat At36YS on are 488pg Tween 80 per m, 73.6pg Triton
Staﬁsﬂ&O aﬁﬁl&sﬁ‘w@@%e@@rrﬁ@& oWE&@%cahatuo?aoﬁhﬁteﬁs ruaaln? UNISTAT. The

ornul ation is d: an equal volune of 5B62

pro(gc@gawlgggqrgtn@aﬁls.oﬁ 36 can PP)b”P@)/ RgEeq @ Lhew 250

. Lo%fra,mmg,h of ¢dtgr medi at e bul k and m xed during 30
to m nut es at roomterrpe’r__?gt ure. pHis checked to

range between 6.8 and 7.5. Fornmulation is flushed with
nitrogen and then stored between +2 and 8C prior to

filling. 35 Table 4AS03 adjuvanted | ow dose vacci ne
WO 2009/ 127677PCT/ EP2009/ 054492 Conponent
Concentration Volune (m) Step 1: Prepool Al New

Cal edom a rmnoval ent buI k 104pg/ mL. 302.88 A/
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85pg/ mL 370.59 B/ Mal aysi a nonoval ent bulk 110 pg/mn

333.90 PBS nod(1l) See |egend 56.76 Tween 80 48000
w@oui2s724 Triton X-100 Resi dual from H3N2 BCT/EP2009/054492

a-tocopheryl hydrogen succinate 26480 pg/m 1.2

Filtrat ed water 504.43 Total volune = 1575(m ) 75nl

of Spariteodilk destpine sagtt @opdatiqre(araurlo erask it yerfynae masgality of

prg,{%ggg d"émbeE?n = 1500 r(rill Step 2: added to prepool
Enul si on 5B
¢ Cochran test |n order to verify the homogenicity of variance between the different

populations (groups)
¢ Analysis of variance on selected data.
¢ Test for interaction of two-way ANOVA

¢ Tukey-HSD Test for multiple comparisons

[.1.2. Intracellular cytokine staining

This technique allows a quantification of antigen specific T lymphocytes on the basis of
cytokine production: effector T cells and/or effector-memory T cells produce IFN-y and/or

central memory T cells produce IL-2. PBMCs are harvested at day 7 post-immunization.

Lymphoid cells are re-stimulated in vitro in the presence of secretion inhibitor (Brefeldine).
These cells are then processed by conventional immunofluorescent procedure using
fluorescent antibodies (CD4, CD8, IFN-y and IL-2). Results are expressed as a frequency
of cytokine positive cell within CD4/CD8 T cells. Intracellular staining of cytokines of T
cells was performed on PBMC 7 days after the second immunization. Blood was collected
from mice and pooled in heparinated medium RPMI+ Add. For blood, RPMI + Add-diluted
PBL suspensions were layered onto a Lympholyte—Mammal gradient according to the
recommended protocol (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 to 2 x 10° cells/ml in RPMI 5% fetal calf serum.
In vitro antigen stimulation of PBMCs was carried out at a final concentration of 1 x 10’

cells/ml (tube FACS) with Whole FI (1ugHA/strain) and then incubated 2 hrs at 37°C with
the addition of anti-CD28 and anti-CD49d (1 ug/ml for both).
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1500 Total volune of final bulk = 3000(m) (1): The
buffer final bulk conposition is: 137 mM NaCl, 2.7 nM

wWKS3109/187617 nM Na2HPO4, 1.47 mM KH2PO4, pH 7.4 ApCTIERWE0s54492
vacci ne: LD AS03 1/2 (Tabl e 5) 5PBS nod 10 fold

concentrated (pH 7.4 when one fold concentrated - se
Foljayip 44 (ABHORI 69T URiOReMPP 2 EBYGriake Upebalsior ayHTight at 37°C in

preEwoﬁ@referm (Aynth 087 aneh MEDit (CHéRink] debRSioh ath\gnL PICD4/CDS

account the eterfgent present in the strains)
staipingewas geiiermed asoiollowy: dedll %ﬁpewqu@rw@et%a%‘@dnieﬁkﬁ@é‘ded in 50l

of ISBS M PGS c%ﬁta%d’@%ﬂ%rbl&klr%f re8§6M ($6029. WGW Mitef‘m@ nHﬂN%ubatlon

and 23. 32p m of B strain are ad Wi

at 4%, rﬁOantcésa gwttﬂrre.qﬁg'mﬂzﬁ%aﬁ (@590 aaddnfhc‘c% p%(ictpe@@é was added

andﬁmch@atg@ 30IMHt82° @tAﬁér'dT\@asrﬁngsmﬂbBS VI% 43 @éllst\ﬁ(ﬁ'eﬁférmeablhzed
"intermedi ate bul k" are discarded for anal

by é?FdJSQ?Qﬁ*%Qj'rbEQQ\/é’éﬁf taocﬂﬁ&ﬁ%@fm His& BIands ingupajed 20 min at 4°C.

Ce@@ﬂ@@ﬁhé@%ghéd"wﬁm Peinﬁ‘V\@Js'FﬁE(mt a*ﬁbl'rgsus-ﬁgﬁdédahlﬂw%o 8l of a mix of
rgents concent

a”tvd':drygAFm ({/3R) x- aI‘dd'—-Be':r'Tﬁi Wa?ﬁéj d@}ée% ﬁ‘gPQ/EBV\ﬁ?é ﬁfterFfPrh igeubation

mirf QTHThhbﬂtdv@ grﬁ at he® mswr@dvasﬁ&ﬁanthsoé‘rﬂnrwtasﬁilah@tr@a;spended in
he uffer and 15 stirred for

PB§1 h(ﬂt':&s at 1Warﬁﬁ"‘éﬂ@ﬁ]yd%ﬁﬁﬁ@'e&”%ﬁisswﬁ Ipﬁ'ff%rH‘GS’B@Q FAGS. Live

celkh%r@w tpsersst Zéﬁd Phcqfsithe whs Operfrmieht 6 rted,z(ﬁ@@) events
After 30 to O m nutes stirring at RT,

(yrpRacyiss) 0oo5-AMyevanks JRER4T gelindhy PsicepinoRs ot % g L2+ were

calblisehf amdhary cbeggate@;pépmaﬁéhsstored bet ween +2 and
8C prior to filling. 20The final volume of both

formulation is 500 pl per dose and the final HA
|1gomﬁﬁaﬂt5NqatEi|_mi s 10 pg of each A nonoval ent bul k and
B _nmonoval ent bul k per m of trival ent

QU?FWQ‘I'O%Q‘CI ﬂ”t' HPINA|19. T\ nargh 190G ardiosty itrss (asshedipamed by ELISA

usmg @mlthl%ﬂa BOROMHK ViFas %aqatnubd)dygaol@r&s dvert QBEPREAYO I per well.
n succinate (a-tocopheryl hydrogen succinate

SPUYTUS LB PSRN A3 BB Sp B PRt Lo ohE s 209 v adsorbed

oveﬁzﬁ‘? (Ei 4@@%%&@0&@@%@"9 micbtaet plﬁfé@q%&fs@ﬁd Fhﬂﬁurﬂfpﬁete Nunc
g/m, 58. g/ ml and 33. ecti

4355 o kol AT VA BELNEBRT DA VAL PHAZD0 doee Wl of PBS
corﬂQhMéal% )BSA moim/@WeemC@muPﬁtoh%ﬁ\éﬁ)' WW@IV@ "ﬂrvb fSit @futions of

sors: Prepool Step 1; P Al New Cal edaon

ﬁolﬁé@g{r%qﬂn tb{]jfpkwere added to he H5N1 -coated plates and mcubated for 1h30 at
37°C. The plates were washed four times with PBS 0.1% Tween 20. Biotinilated-
conjugated anti-mouse Ig (Prozan-E0413) diluted 1/500 or Biotinilated-conjugated anti-
mouse IgG1(Imtech 1070-08) ,or a biotynilated anti-mouse 1gG2b (Imtech 1090-08)
dimuated 1/4000 in PBS 1% BSA 0.1% Tween 20 was added to each well and incubated
for 1.30 hour at 37°C; after a washing step, plates were incubated 30 min with a
Streptavidine-Biotine-Preoxidase conjugated (Prozan P0397) diluated 1/10000 in PBS 1%
BSA Tween 20.

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

reaction was stopped with H,SO,4 2N and micoplates were read at 490-630 nm.

1.2. Ferrets methods
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104pg/ mL 300.96 A/ W sconsin nonoval ent bul k 85pg/ nl
368. 24 B/ Mal aysi a nonoval ent bulk 110 pg/m 331.78
weBpInem(l) See | egend 56.4 Tween 80 48000 prCTEPHNN054492
Triton X-100 Resi dual from H3N2 strain a-tocopheryl
hydrogen succj nate 26480 pg/m 1.2 Filtrated water
.2.47 agqiytingtiop dnhipiion-Tas{g8lini ) 65nmL of pr epool
sarrpl es are retrl eved for testing Remai ning prepool

vol unme = 1500 r(rill Step 2: added to prepool
Test procedure

Anti-Hemagglutinin antibody titers to the three influenza virus strains were determined
using the hemagglutination inhibition test (HI). The principle of the HI test is based on the
ability of specific anti-Influenza antibodies to inhibit hemagglutination of chicken red blood
cells (RBC) by influenza virus hemagglutinin (HA). Sera were first treated with a 25%
neuraminidase solution (RDE) and were heat-inactivated to remove non-specific
inhibitors. After pre-treatment, two-fold dilutions of sera were incubated with 4
hemagglutination units of each influenza strain. Chicken red blood cells were then added
and the inhibition of agglutination was scored. The titers were expressed as the reciprocal
of the highest dilution of serum that completely inhibited hemagglutination. As the first

dilution of sera was 1:10, an undetectable level was scored as a titer equal to 5.

Statistical analysis.

Statistical analysis were performed on HI titers (Day 41, before challenge) using

UNISTAT. The protocol applied for analysis of variance can be briefly described as

followed:

= Log transformation of data.

= Shapiro-wilk test on each population (group) in ordetr to verify the normality of groups
distribution.

= Cochran test in order to verify the homogenicity of variance between the different
populations (groups).

= Test for interaction of one-way ANOVA.

=  Tuckey-HSD Test for multiple comparisons.

[.2.2. Body temperature monitoring

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

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

challenge.

[.2.3. Nasal washes
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mean titres antibody titres at da%@quand

ap@"?zp“at%évad%ﬁgf@r@ﬁérﬁlaﬂaméger?)s@e stt-efh s defiped a5 iaygrage of
unihRete@rcontbl sty 203 ofP(@8 &1 toedpdh@ o aL e AWD Sluninfected

control cells). A positive score is defined when OD is < cut-off and in contrast a negative
score is defined when OD is > cut-off. Viral shedding titers were determined by “Reed and

Muench” and expressed as Log TCID50/ml.
1.3. Pig methods

[.3.1. Hemagglutination Inhibition Test (HI)

Test procedure.
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Statistical analysis.

Statistical analysis were performed on HI titers (Day 41, before challenge) using

UNISTAT. The protocol applied for analysis of variance can be briefly described as

followed:

= Log transformation of data.

= Shapiro-wilk test on each population (group) in ordetr to verify the normality of groups
distribution.

= Cochran test in order to verify the homogenicity of variance between the different
populations (groups).

= Test for interaction of one-way ANOVA.

=  Tuckey-HSD Test for multiple comparisons.
1.4. Assays for assessing the immune response in humans

.4.1. Hemagglutination Inhibition Assay

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

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

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

of 1:10, a dilution series (by a factor of 2) was prepared up to an end dilution of 1:20480.
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The titration end-point was taken as the highest dilution step that showed complete

inhibition (100%) of hemagglutination. All assays were performed in duplicate.

1.4.2. Neuraminidase Inhibition Assay

The assay was performed in fetuin-coated microtitre plates. A 2-fold dilution series of the
antiserum was prepared and mixed with a standardised amount of influenza A H3N2,
H1N1 or influenza B virus. The test was based on the biological activity of the
neuraminidase which enzymatically releases neuraminic acid from fetuin. After cleavage
of the terminal neuraminic acid R-D-glactose-N-acetyl-galactosamin was unmasked.
Horseradish peroxidase (HRP)-labelled peanut agglutinin from Arachis hypogaea, which
binds specifically to the galactose structures, was added to the wells. The amount of
bound agglutinin can be detected and quantified in a substrate reaction with tetra-
methylbenzidine (TMB) The highest antibody dilution that still inhibits the viral

neuraminidase activity by at least 50% was indicated is the NI titre.

[.4.3. Neutralising Antibody Assay

Neutralising antibody measurements were conducted on thawed frozen serum samples.
Virus neutralisation by antibodies contained in the serum was determined in a
microneutralization assay. The sera were used without further treatment in the assay.
Each serum was tested in triplicate. A standardised amount of virus 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
was visualised by hemagglutination of chicken red blood cells. The 50% neutralisation

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

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

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

1.4.5.1. Primary endpoints

* Percentage, intensity and relationship to vaccination of solicited local and general
signs and symptoms during a 7 day follow-up period (i.e. day of vaccination and 6
subsequent days) after 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 20
subsequent days) after vaccination and overall.

+ Occurrence of serious adverse events during the entire study.

1.4.5.2. Secondary endpoints

For the humoral immune response:

Observed variables:

+ At days 0 and 21: serum hemagglutination-inhibition (HI) and NI antibody titres, tested
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 95% CI at day 21

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

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

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

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

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

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

secondary endpoints, and immunogenicity may be the primary endpoint.
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For the cell mediated immune (CMI) response

Observed variable

At days 0 and 21: frequency of cytokine-positive CD4/CD8 cells per 10° in different tests.
Each test quantifies the response of CD4/CD8 T cell to:

*» Peptide Influenza (pf) antigen (the precise nature and origin of these antigens needs to
be given/explained

+ Split Influenza (sf) antigen

* Whole Influenza (wf) antigen.

Derived variables:

+ cells producing at least two different cytokines (CD40L, IL-2, IFNy, TNFa)
+ cells producing at least CD40L and another cytokine (IL-2, TNFa, IFNy)

» cells producing at least IL-2 and another cytokine (CD40L, TNFa, IFNy)

» cells producing at least IFNy and another cytokine (IL-2, TNFa, CD40L)

+ cells producing at least TNFa and another cytokine (IL-2, CD40L, IFNy)

1.3.5.3. Analysis of immunogenicity

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

+ Geometric mean titres (GMTs) of HI and NI antibody titres at days 0 and 21

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

+ Conversion factors at day 21.

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

* Protection rates at day 21 defined as the percentage of vaccinees with a serum Hl

titre =1:40.

» The frequency of CD4/CD8 T-lymphocytes secreting in response was summarised
(descriptive statistics) for each vaccination group, at each timepoint (Day 0, Day 21)

and for each antigen (Peptide influenza (pf), split influenza (sf) and whole influenza

(wf)).

+ Descriptive statistics in individual difference between timepoint (Post-Pre)

responses fore each vaccination group and each antigen (pf, sf, and wf) at each 5
different tests.

* A non-parametric test (Kruskall-Wallis test) was used to compare the location
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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 oil in water emulsion and adjuvant formulations

Unless otherwise stated, the oil/water emulsion used in the subsequent examples is
composed an organic phase made of 2 oils (alpha-tocopherol and squalene), and an
aqueous phase of PBS containing Tween 80 as emulsifying agent. Unless otherwise
stated, the oil in water emulsion adjuvant formulations used in the subsequent examples
were made comprising the following oil in water emulsion component (final concentrations
given): 2.5% squalene (v/v), 2.5% alpha-tocopherol (v/v), 0.9% polyoxyethylene sorbitan
monooleate (v/v) (Tween 80), see WO 95/17210. This emulsion, termed AS03 in the

subsequent examples, was prepared as followed as a two-fold concentrate.

1.  Preparation of emulsion SB62

This method was used in the studies reported in the clinical and pre-clinical examples
sections. The preparation of the SB62 emulsion is made by mixing under strong agitation
of an oil phase composed of hydrophobic components (DL-a-tocopherol and squalene)
and an aqueous phase containing the water soluble components (the anionic detergent
Tween 80 and PBS mod (modified), pH 6.8). While stirring, the oil phase (1/10 total
volume) is transferred to the aqueous phase (9/10 total volume), and the mixture is stirred
for 15 minutes at room temperature. The resulting mixture then subjected to shear, impact
and cavitation forces in the interaction chamber of a microfluidizer (15000 PSI — 8 cycles,
or 3 cycles in the adjuvant used in the clinical trial reported in Example Ill) to produce
submicron droplets (distribution between 100 and 200 nm). The resulting pH is between
6.8 £ 0.1. The SB62 emulsion is then sterilised by filtration through a 0.22 ym membrane
and the sterile bulk emulsion is stored refrigerated in Cupac containers at 2 to 8°C. Sterile
inert gas (nitrogen or argon) is flushed into the dead volume of the SB62 emulsion final

bulk container for at least 15 seconds.

The final composition of the SB62 emulsion is as follows :
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Tween 80: 1.8 % (v/v) 19.4 mg/ml; Squalene: 5 % (v/v) 42.8 mg/ml; a-tocopherol: 5 %
(v/v) 47.5 mg/ml; PBS-mod: NaCl 121 mM, KCI 2.38 mM, Na2HPO4 7.14 mM, KH2PO4
1.3 mM; pH 6.8 £ 0.1.

Example Il — Clinical trial in an adult population aged 18-59 years with a vaccine
containing a split influenza antigen preparation and various doses of AS03
adjuvant (Flu-LD-004)

lI1.1. Introduction

A phase Il, controlled, randomized, single blind study was conducted in an adult
population aged 18-59 years old in 2006 in order to evaluate the immunogenicity, safety
and reactogenicity of the GlaxoSmithKline Biologicals low dose influenza candidate
vaccine (i.e. containing 5ug HA per strain) with two doses of AS03 adjuvant.

The humoral immune response (i.e. anti-hemagglutinin) was measured 21 days after
intramuscular administration of one dose of an AS03 adjuvanted vaccine. Fluarix™ was

used as reference.

lll.2. Study design

Three groups of subjects in parallel received the following vaccine intramuscularly:

= one group of 100 subjects receiving one injection of the low dose split virus influenza
vaccine containing 5ug HA adjuvanted with AS03 (FluLD1/1)

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

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

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

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

contact at day 30 (study conclusion).

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

Biologicals.

H.3. Study Objectives
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111.3.1. Primary objective

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

anti-haemagglutinin antibody titers:

Observed variables at days 0 and 21: serum Heamagglutination-inhibition antibody titers.

Derived variables (with 95% confidence intervals):

- Geometric mean titers (GMTs) of serum antibodies at days 0 and 21

- Seroconversion rates™* at day 21

- Conversion factors™ at day 21

- Protection rates™* at days 0 and 21

* Seroconversion rate for Haemagglutinin antibody response is defined as the percentage
of vaccinees who have either a prevaccination titer < 1:10 and a post-vaccination titer >
1:40 or a prevaccination titer > 1:10 and at least a fourfold increase in post-vaccination
titer

**Conversion factor defined as the fold increase in serum HlI GMTs post-vaccination
compared to day 0;

***Protection rate defined as the percentage of vaccinees with a serum HI titer >40 after

vaccination that usually is accepted as indicating protection.

111.3.2. Secondary objective

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

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

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

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

3. Occurrence and relationship of serious adverse events during the entire study period

in each group.

ll.4. Vaccine composition and administration
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e A/New Caledonia/20/99 (H1N1)-like strain: A/New Caledonia/20/99 (H1N1) IVR-116
e A/Wisconsin/67/2005 (H3N2)-like strain: A/Wisconsin/67/2005 (H3N2) NYMCX-161
e B/Malaysia/2506/2004.

The antigens are derived from egg-grown viruses. Splitting is carried out with sodium

deoxycholate prior to the inactivation step, which is performed through the subsequent

action of sodium deoxycholate and formaldehyde.

The ASO03 adjuvanted low dose influenza (FIuLD) vaccine (clinical lots) is based on the
commercially available Fluarix™ vaccine (prepared from respectively influenza strains
A/HIN1, A/H3NZ and B), but with a lower antigen content and adjuvanted with GSK
adjuvant system AS03. AS03 consists of an oil-in-water emulsion (SB62) that contains
two biodegradable oils, squalene and o-tocopherol (Vitamin E), and a surfactant,
polysorbate 80 (Tween 80). Influenza antigens are incorporated in the aqueous phase of
the adjuvant system by simple mixing with the emulsion. Two formulations have been
tested, differing by the amount of adjuvant introduced with the Flu antigens in the vaccine
lot. The adjuvanted vaccines contain 5 ug haemagglutinin (HA) of each influenza virus
strain per dose, combined with a full dose (AS03) or half a dose (AS03 '2) of the adjuvant
system AS03. The excipients are the following: polysorbate 80 (Tween 80), octoxynol 10
(Triton X-100), alpha-tocopheryl hydrogen succinate, sodium chloride, disodium hydrogen
phosphate, potassium dihydrogen phosphate, potassium chloride, water for injection.

The AS03 adjuvanted low dose influenza vaccines (FIULD, full or half dose of AS03) are
preservative-free vaccines. However, they contain trace amounts of thiomersal (< 1.25 ug
of Hg per dose) from the early stages of the manufacturing process. They are both
presented as monodose vaccines in glass (Type ) pre-filled syringes at a volume of 0.5

ml/dose.
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1n.4.1.1. Composition of AS03 adjuvanted influenza vaccine

One dose of FIuLD (full or half dose of AS03) corresponds to 0.5 ml. The composition is
provided in Table 3. The HA content per dose is 5 ug for both formulations, the sole
difference being the amount of AS03 present in the final containers.

Table 3 Composition of AS03 adjuvanted low dose influenza vaccine (full and
half dose of AS03)
Component Quantity per dose
(0.5 ml)
Inactivated split virions
- A/New Caledonia/20/99 (H1N1) IVR-116 5 ug HA
- A/Wisconsin/67/2005 (H3N2) NYMCX-161 | 5 ug HA
- B/Malaysia/2506/2004 5 ug HA
Adjuvant (Full Dose / HalfDose)
- SB62 emulsion (Total Volume) 0.250 mL
« squalene 10.70 mg /5.35 mg
¢ DL-a-tocopherol 11£8mrgg/ /2542‘51 mg
e Polysorbate 80 (Tween 80) ' '
Polysorbate 80 (Tween 80) 0.122 mg
Octoxynol 10 (Triton X-100) 0.0283 mg
a.Tocopheryl hydrogen succinate 0.01665 mg
Sodium chloride 4 mg
Disodium phosphate 0.575mg
Potassium dihydrogen phosphate 0.100 mg
Potassium chloride 0.101mg
Water for injection ad 0.50 ml
Abbreviations: HA = Haemagglutinin.
The total content in Polysorbate 80 corresponds to 4.972 mg per dose when ASO3 full dose is
used, and 2.547 mg per dose when AS03 half dose is used.
11.4.1.2. Production of split inactivated influenza antigen preparation

The influenza antigens are identical to those included in Fluarix™ (Influenza Virus
Vaccine). The monovalent bulks consist of purified inactivated split viruses that are
prepared from working seeds of the three strains of influenza virus, type A (H1N1 and
H3N2) and type B, which are grown individually in embryonated hens’ eggs. These
working seeds are derived from strains that are received from a WHO collaborating center
following the annual WHO recommendations. For the process for preparing the antigens
reference is, by way of illustration, given to WO 02/097072. The volumes of the three
monovalent bulks are based on the HA content measured in each monovalent bulk prior

to the formulation and on the target manufacturing volume.
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A 10-times concentrated phosphate buffered saline (pH 7.4 when 1 time concentrated)
and a pre-mixture of Tween 80 and a-tocopheryl hydrogen succinate are diluted in water
for injection, followed by stirring during 5-30 minutes at room temperature.
The three concentrated monovalent bulks are then successively diluted in the resulting
phosphate buffered saline / Tween 80 - a-tocopheryl hydrogen succinate solution to a
concentration of

20 yg HA of each A monovalent bulk (H1N1, H3N2)

23.32 ug HA of B monovalent bulk
per mL of intermediate trivalent bulk (5 ng HA of each A monovalent bulk and 5.83 ng HA
of B / 500 pl trivalent final bulk).
Between the additions of each monovalent bulk, the mixture is stirred for 10 - 30 minutes
at room temperature and for 15 - 30 minutes after addition of the last monovalent bulk.
This intermediate trivalent bulk also referred to as “pre-pool” can be held at +2 - +8°C or
further processed to the final formulation step on the same day. The final volume of pre-

pool is 250 ul per dose.

11.4.1.3. Preparation of the vaccine compositions with AS03 adjuvant

Adjuvanted vaccine: LD ASQ3 1/1 (Table 4)
PBS mod 10 fold concentrated (pH 7.4 when one fold concentrated; 137 mM NaCl, 2.7
mM KCI, 8.1 mM NayHPOQOy, 1.47 mM KH,PO,, pH 7.4) as well as a mixture containing

Tween80, Triton X-100 and VES (quantities taking into account the detergent present in

the strains) are added to water for injection. After 5 to 30 minutes stirring, 20 ug HA per ml
of each strain H1N1 and H3N2 and 23.32ug HA per ml of B strain are added with 10 to 30
minutes stirring between each addition. After 15 to 30 minutes stirring, a small volume of
the so called “intermediate bulk” are discarded for analysis and stored between +2 and
+8°C. The intermediate bulk is in PBS mod 1 fold concentrated. The target's detergents
concentration are 488ug Tween 80 per ml, 73.6ug Triton X-100 per ml and 66.6ug VES
per ml.

The final formulation is then prepared: an equal volume of SB62 (see preparation in
Example I1) is added to each 250 pl of pre-pool intermediate bulk and mixed during 30 to
60 minutes at room temperature. pH is checked to range between 6.8 and 7.5.

Formulation is flushed with nitrogen and then stored between +2 and 8°C prior to filling.

Table 4 AS03 adjuvanted low dose vaccine
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(ML) FluLD1/1 99

Component Concentration | Volume (ml)

Step 1: Prepool

A/New Caledonia monovalent bulk 104pg/ml 302.88

A/ Wisconsin monovalent bulk 85ug/ml 370.59

B/ Malaysia monovalent bulk 110 pg/ml 333.90

PBS mod(1) See legend 56.76

Tween 80 48000 ug/ml 5.24

Triton X-100 Residual from H3N2 strain
a-tocopheryl hydrogen succinate 26480 pg/mi 1.2

Filtrated water 504.43

Total volume = 1575(ml)
75ml of prepool samples are retrieved for testing
Remaining prepool volume = 1500(ml)

Step 2: added to prepool

Emulsion SB62 | 1500

Total volume of final bulk = 3000(ml)

(1): The buffer final bulk composition is: 137 mM NaCl, 2.7 mM KClI, 8.1 mM Na;HPO,, 1.47 mM KH2PO4, pH
74

Adjuvanted vaccine: LD AS03 1/2 (Table 5)

PBS mod 10 fold concentrated (pH 7.4 when one fold concentrated — see composition
above) as well as a mixture containing Tween 80, Triton X-100 and VES (quantities taking
into account the detergent present in the strains) are added to water for injection. After 5
to 30 minutes stirring, 20 pg HA per ml of each strain HIN1 and H3N2 and 23.32ug HA
per ml of B strain are added with 10 to 30 minutes stirring between each addition. After 15
to 30 minutes stirring, a small volume of the so called “intermediate bulk” are discarded for
analysis and stored between +2 and +8°C. PBS mod is 1 fold concentrated in the
intermediate bulk. The target’s detergents concentration are 488ug Tween 80 per ml,
73.6ug Triton X-100 per ml and 66.6ug VES per ml

Final formulation is then prepared: SB62 is first diluted with the PBS mod buffer and
stirred for 15 — 30 minutes at RT. An equal volume of this diluted SB62 is then added to
each 250 ul of pre-pool of intermediate bulk. After 30 to 60 minutes stirring at RT, pH is
checked to range between 6.8 and 7.5. Formulation is flushed with nitrogen and then

stored between +2 and 8°C prior to filling.

The final volume of both formulation is 500 pl per dose and the final HA concentration is
10 ug of each A monovalent bulk and 11.66 ug of B monovalent bulk per ml of trivalent
final bulk. Final Tween 80, Triton X-100 (residual from H3N2 monobulk manufacturing)

and a -tocopheryl hydrogen succinate (a-tocopheryl hydrogen succinate is an ester form
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w thin the sane range. Total volume = 1565(ml)
65ml of prepool samples are retrieved for testing
Remaining prepool volume = 1500(ml)

Step 2: added to prepool

Emulsion SB62 750
PBS mod(1) See legend 75
Filtrated water 675

Total volume of final bulk = 3000(ml)

(1): The buffer final bulk composition is: 137 mM NaCl, 2.7 mM KClI, 8.1 mM Na;HPO,, 1.47 mM KH2PO4, pH
74

111.4.2. Vaccine administration

The vaccine is filled into 1.25-ml sterile Type | (Ph. Eur.) glass syringes. Each syringe is
filled to a target of 0.57 ml (range: 0.54-0.60 ml). The vaccines were administered
intramuscularly in the deltoid region of the non-dominant arm. All vaccines were
presented as pre-filled syringes (0.5 ml). In order to ensure proper IM injection of the

vaccine, a needle of at least 25G and at least 2.5 cm in length was used.

.5 Study population results

A total of 300 subjects were enrolled in this study: 100 subjects in each of the 3 groups.
The mean age of the total vaccinated cohort at the time of vaccination was 36.7 years
with a standard deviation of 13.67 years. The mean age and gender distribution of the

subjects across the 3 vaccine groups was similar.
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overlapping of 95%Cls and adjusted GMT ratio did not contain the value 1) between
FluLD1/1 and Fluarix for the A/Wisconsin vaccine strain. A statistical difference (adjusted
GMT ratio did not contain the value 1) was observed also between FluLD1/2 and Fluarix

for the B/Malaysia vaccine strain.

Table 10 - Seropositivity rates and Geometric mean titers (GMTs) for anti-HA

antibody at day 0 and 21 (ATP cohort for immunogenicity)
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99 95 96.0 90.0 98.9 FluLD1/2 PRE 99 55 55.6 45.2
65.5 PI(D21) 99 97 98.0 92.9 99.8 Fluarix PRE 98 35

w@2009/12878 46. 0 Pl (D21) 98 93 94.9 88.5 PCT/EP2009/054492
Antibody  [Group |Timing [N  |>101/DIL GMT Min |Max
n |% |95%Cl [1/DL |95%ClI
LL UL LL UL

FIULD1M|PRE 199 |80 |80.8 |71.7 |88.0 |31.9 (235 |43.4 |<10.0 |2560.0
PI(D21) 199 199 100 96.3 |100 |475.4 |352.2 |641.6 |20.0 |7240.0
A/New FIULD1/2IPRE 199 |80 |80.8 |71.7 |88.0 |36.1 |26.9 |48.5 |<10.0 |3620.0
Caledonia PI(D21) 199 198 199.0 |94.5 |100 [399.0 |294.7 |540.2 |<10.0 |7240.0
Fluarix |PRE 98 |85 |86.7 |78.4 |92.7 |26.1 |20.5 |33.2 |<10.0 {1280.0
PI(D21) 98 198 100 96.3 |100 [380.6 |274.2 |528.4 [10.0 |7240.0
FIULD1M|PRE 199 61 616 |51.3 |71.2 [16.8 |13.1 |21.5 |<10.0 |453.0
PI(D21) 199 199 100 96.3 |100 |276.2 |223.5 |341.3 |28.0 |5120.0
A/Wisconsin|FIULD1/2IPRE |99 |66 |66.7 |56.5|75.8 [19.9 [152 |25.9 |<10.0 |640.0
PI(D21) 199 199 100 96.3 |100 [241.9 |192.9 1303.4 |20.0 |5120.0
Fluarix |PRE 98 |58 |59.2 |48.8 69.0 [14.7 |11.6 [18.6 |<10.0 [320.0
PI(D21) 98 197 199.0 |94.4 100 [172.3 |136.4 |217.6 |<10.0 |5120.0
FIULD1M|PRE 199 |72 |72.7 [62.9 181.2 |204 |159 |26.1 |<10.0 |453.0
PI(D21) 199 199 100 96.3 |100 |268.6 |221.3 |326.0 |28.0 |2560.0
B/Malaysia |FIULD1/2|PRE |99 |76 76.8 |67.2 84.7 222 (176 |27.9 |<10.0 |320.0
PI(D21) 199 199 100 96.3 |100 [301.5 |246.1 |369.4 |28.0 |3620.0
Fluarix |PRE 98 |76 |77.6 |68.0 85.4 |26.5 |20.9 |33.6 |<10.0 [320.0
PI(D21) 98 197 199.0 |94.4 100 [219.2 |171.4 1280.2 [<10.0 |5120.0
FluLD1/1 = Low dose influenza vaccine (5 ug HA/strain) with full dose of AS03 adjuvant

FluLD1/2 = Low dose influenza vaccine (5 ug HA/strain) with half dose of AS03 adjuvant

Fluarix = Fluarix vaccine

GMT = Geometric Mean antibody Titer

N = Number of subjects with available results

n/% = number/percentage of seropositive subjects (HI titer >= 1:10)

95% Cl = 95% confidence interval, LL = Lower Limit, UL = Upper Limit

MIN/MAX = Minimum/Maximum

PRE = Pre-vaccination at day 0

Pl (D21) = Post-vaccination at Day 21

TABLE 11 - Adjusted GMT ratios between groups for each vaccine strain at day 21

(ATP cohort for immunogenicity)

Antibody Group N |Adjuste |Group N |Adjuste |Adjusted
descriptio d descriptio d GMT ratio
n GMT |n GMT
Ratio order Value 95% ClI
LL UL
A/New FluLD1/1 |99 |4724  |FluLD1/2 |99 |385.0  |FluLD1/1 1.23 ]0.80 (1.88
[FluLD1/2
Caledonia  |FIuLD1/1 |99 472.3  |Fluarix 98 1396.9  |FluLD1/1 /Fluarix (1.19 10.78 |1.82
(1/DIL) FluLD1/2 199 [385.0  |Fluarix 98 1397.0  |FIuLD1/2 [Fluarix |0.97 10.63 |1.49
A/Wisconsin |FluLD1/1 |99 [277.3  |FluLD1/2 |99 |230.0  |FluLD1/1 1.21 10.90 |1.62
[FluLD1/2
(1/DIL) FluLD1/1 |99 |277.5  |Fluarix 98 180.8  |FluLD1/1 /Fluarix |1.54 1.14|2.06
FluLD1/2 199 1230.0  |Fluarix 98 [180.6  [FIuLD1/2 /Fluarix |1.27 10.95 |1.71
B/Malaysia  [FluLD1/1 |99 2751  |FluLD1/2 |99 |303.4  |FluLD1/1 0.91 |0.68|1.22
[FluLD1/2
(1/DIL) FluLD1/1 |99 |275.2  |Fluarix 98 1212.7  |FluLD1/1 /Fluarix |1.29 10.96 |1.74
FluLD1/2 199 [303.4  |Fluarix 98 12126  |FluLD1/2 [Fluarix |1.43 11.06 [1.92

FluLD1/1 = Low dose influenza vaccine (5 ug HA/strain) with full dose of AS03 adjuvant
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FluLD1/2 = Low dose influenza vaccine (5 ug HA/strain) with half dose of AS03 adjuvant

Fluarix = Fluarix vaccine

Adjusted GMT = geometric mean antibody titre adjusted for baseline titre

N = Number of subjects with both pre- and post-vaccination results available

95% Cl = 95% confidence interval for the adjusted GMT ratio (Ancova model: adjustment for baseline titre -
pooled variance with more than 2 groups); LL = lower limit, UL = upper limit

111.6.2 Conversion factors of anti-HI antibody titres, seroprotection rates and
seroconversion rates (correlates for protection as established for influenza vaccine in

humans)

Results are presented in Table 6 - Figure 2 for seroprotection rates, Table 7 - Figure 3 for
seroconversion rates and Table 8 - Figure 4 for conversion factors.

The threshold required by the European Authorities for the seroprotection rates (70 %)
was reached in all groups (at least 94.9 %). For each vaccine strain, the seroprotection
rates at day 21 for the 3 groups were within the same range.

The threshold required by the European Authorities for the seroconversion rates (40 %)
was reached in all groups (at least 65 %).

For the A/New Caledonia vaccine strain, the SCR at day 21 for the 3 groups were within
the same range.

For the A/Wisconsin vaccine strain, the SCR at day 21 for the FluLD1/1 group tended to
be higher compared to the Fluarix group. The SCR at day 21 for the FIuLD1/2 group was
within the same range compared to the Fluarix group.

For the B/Malaysia vaccine strain, the SCR at day 21 for the FIuLD1/2 group tended to be
higher compared to the Fluarix group. The SCR at day 21 for the FluLD1/1 group was
within the same range compared to the Fluarix group.

The threshold required by the European Authorities for the seroconversion factors (2.5)
was reached in all groups (at least 6.2).

For the A/New Caledonia vaccine strain, the SCF at day 21 for the 3 groups seemed to be
within the same range. The observed value for FluLD1/2 group was lower than the
observed value for the Fluarix group but could be explained by the higher pre-vaccination
seroprotection rate in the FluLD1/2 group.

For the A/Wisconsin vaccine strain, the SCF at day 21 for the FluLD1/1 group tended to
be higher compared to the Fluarix group. The SCF at day 21 for the FIuLD1/2 group was
within the same range compared to Fluarix group.

For the B/Malaysia vaccine strain, the SCF at day 21 for the two adjuvanted groups

tended to be higher compared to the Fluarix group.
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TABLE 6 - Seroprotection rates (SPR) for HI antibody titer at day 0 and day 21 (ATP

cohort for immunogenicity)

Vaccine strain Group Timing |N SPR
n 95% Cl
% |LL UL
A/New Caledonia FluLD1/1 PRE 99 41 414 316 (518

PI(D21) |99 95 96.0 |90.0 |98.9
FluLD1/2 PRE 99 55 55,6 |45.2 |65.5
PI(D21) 199 97 98.0 192.9 |99.8
Fluarix PRE 98 35 35.7 |26.3 [46.0
PI(D21) |98 93 949 |88.5 |98.3
A/Wisconsin FluLD1/1 PRE 99 32 32.3 |23.3 |42.5
PI(D21) |99 97 98.0 (92.9 |99.8
FluLD1/2 PRE 99 37 374 (279 477
PI(D21) |99 97 98.0 (92.9 |99.8
Fluarix PRE 98 25 255 [17.2 (353
PI(D21) |98 93 94.9 |* %
8.5

B/Malaysia FluLD1/1 PRE 99 31 31.3 |224 414
PI(D21) |99 97 98.0 192.9 199.8
FluLD1/2  |PRE 99 39 39.4 |29.7 |49.7
PI(D21) |99 98 99.0 194.5 [100
Fluarix PRE 98 44 44,9 134.8 |55.3
PI(D21) 198 94 95.9 189.9 [98.9
FluLD1/1 = Low dose influenza vaccine (5 ug HA/strain) with full dose of AS03 adjuvant
FluLD1/2 = Low dose influenza vaccine (5 ug HA/strain) with half dose of AS03 adjuvant
Fluarix = Fluarix vaccine

N = Number of subjects with available results

n/% = Number/percentage of seroprotected subjects (HI titer >= 40 1/DIL)

95% Cl = 95% confidence interval, LL = Lower Limit, UL = Upper Limit

PRE = Pre-vaccination at day 0

PI (D1) = Post-vaccination at Day 21

Data source = Appendix table [lIA

TABLE 7 - Seroconversion rate (SCR) for HI antibody titer at day 21 (ATP cohort for

immunogenicity)
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w@eR(R21%7D8 94 95.9 89.9 98.9 Fl uLDl/ 1 = LPOT/@PXe9/054492
i nfl uenza vaccine (5 ug HA/strain) with full dose of
ASO03 adjuvant S5FlulDl/2 = |l ow dose influenza vaccine
Vaqeipe sHaipia/ st r ai(f5ouli t h Mal f [RfFse of  ASO3 adj uvant
n %  |95% CI
LL UL
A/New Caledonia FluLD1/1 |99 69 |69.7 |59.6 |78.5

FluLD1/2 |99 64 646 |54.4 |74.0
Fluarix 98 66 |67.3 |571 765
A/Wisconsin FluLD1/1 99 88 (88.9 [81.0 |94.3
FluLD1/2 |99 79 [79.8 |70.5 |87.2
Fluarix 98 73 |[745 647 |82.8
B/Malaysia FluLD1/1 99 76 |76.8 [67.2 |84.7
FluLD1/2 |99 82 (828 [73.9 |89.7
Fluarix 98 65 |66.3 |56.1 |75.6
FluLD1/1 = Low dose influenza vaccine (5 ug HA/strain) with full dose of AS03 adjuvant

FluLD1/2 = Low dose influenza vaccine (5 ug HA/strain) with half dose of AS03 adjuvant

Fluarix = Fluarix vaccine

Seroconversion defined as:

For initially seronegative subjects, antibody titre >= 40 1/DIL after vaccination

For initially seropositive subjects, antibody titre after vaccination >= 4 fold the pre-vaccination antibody titre
N = Number of subjects with pre- and post-vaccination results available

n/% = Number/percentage of seroconverted subjects

95% Cl = 95% confidence interval, LL = Lower Limit, UL = Upper Limit

TABLE 8 - Seroconversion factor (SCF) for HI antibody titer at day 21 (ATP cohort

for immunogenicity)

Vaccine strain Group N SCF
Value 95% ClI
LL UL
A/New Caledonia FluLD1/1 99 149 104 21.3
FluLD1/2 99 1.0 |77 15.9
Fluarix 98 146 199 21.6
A/Wisconsin FluLD1/1 99 16.5 [13.0 20.9
FluLD1/2 99 122 [9.2 16.1
Fluarix 98 1.7 8.8 *
B/Malaysia FluLD1/1 99 13.2  [10.0 17.4
FluLD1/2 99 136  [10.2 18.0
Fluarix 98 8.3 6.2 11.0

FluLD1/1 = Low dose influenza vaccine (5 ug HA/strain) with full dose of AS03 adjuvant
FluLD1/2 = Low dose influenza vaccine (5 ug HA/strain) with half dose of AS03 adjuvant
Fluarix = Fluarix vaccine

N = Number of subjects with pre- and post-vaccination results available

SCF = Seroconversion Factor or geometric mean ratio (mean(log10(PI(D21)/PRE)])
95% Cl = 95% confidence interval, LL = Lower Limit, UL = Upper Limit

.7  Safety conclusions
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The occurrence of unsolicited symptoms tended to be higher in the adjuvanted vaccine
groups (55% and 47% of subjects), compared to the Fluarix Group (35%).
From these results, it can be concluded that the reactogenicity and safety profile of the

candidate vaccines is satisfactory and clinically acceptable.

I11.8. Overall conclusions

[11.8.1. Immunogenicity results

The primary objective of this study was to assess humoral immune response (anti-HI
antbody titres) elicited by low dose influenza vaccine with two different concentrations of
ASO03 adjuvant, and by Fluarix.

At Day 21, the three vaccines exceeded the requirements of the European authorities for
annual registration of split virion influenza vaccines (“Note for Guidance on Harmonisation
of Requirements for influenza Vaccines” for the immuno-logical assessment of the annual
strain changes -CPMP/BWP/214/96). GMTs tended to be higher in the adjuvanted groups
compared to the Fluarix Group, with a statistically significant difference observed for the
A/Wisconsin (FluLD1/1 vs. Fluarix) and B/Malaysia vaccine strains (FIuLD1/2 vs. Fluarix).
Similar seroprotection rates were observed in all three vaccine groups, ranging from
94.9% to 99%. Seroconversion rates and seroconversion factors were observed to be
higher in the adjuvanted groups than in the Fluarix Group. Data from this trial also
revealed that the immunogenicity induced by the vaccine with half the dosage of AS03

adjuvant was comparable to that induced with the full dose of adjuvant.

111.8.2. Reactogenicity and safety results

The administration of the low dose influenza candidate vaccine adjuvanted with AS03 was
safe and clinically well tolerated in the study population, i.e. adult people aged between 18
and 59 years. The half dose adjuvanted vaccine showed a marked decrease in the
incidence of solicited local and general symptoms, compared to the full dose adjuvanted

vaccine.
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Example IV - Preclinical evaluation of adjuvanted and non-adjuvanted split
influenza vaccines (comprising various doses of AS03 adjuvant) in primed BALB/c

mice

IV.1. Experimental design and objective

Experiments in influenza-primed mice were performed in order to evaluate the increase in
humoral responses by AS03 induced by influenza vaccines formulated with this oil-in-
water adjuvant. To simulate the human situation, an experiment was conducted using

mice primed with heterosubtypic strains.

IV.1.1. Treatment/group (Table 9)

Groups of 27 adult female BALB/c mice were primed intranasally (20 ul volume) on day 0
with trivalent whole, formalin-inactivated influenza virus (5 pyg HA for each strain). Priming
strains consisted of earlier drift variants (5 pg HA whole inactivated H1N1
Al/Johannesburg/82/96, H3N2 A/Sydney/5/97, B/Harbin/7/94) to those included in the
vaccine. Twenty-eight days later, the mice were vaccinated with a single dose of the
vaccine candidate intramuscularly in a total volume of 50 ul. Mice were immunized with
formulations containing split antigens alone (trivalent split plain) or formulations containing
split antigens adjuvanted with two doses of AS03 (full or 1/5). The strains used for the
immunizations included H1N1 A/New Caledonia/20/99, H3N2 A/Panama/2007/99,
B/Shangdong/7/97 viral antigens (1.5 pg/strain, 1/10™ of the human dose).

Table 9
Gr | Antigen / Formulation Other treatment
1 Trivalent split / Plain (non-adjuvanted) Heterologous priming DO
2 Trivalent split / AS03 Heterologous priming DO
3 Trivalent split / AS03 1/5 Heterologous priming DO

IV.1.2. Preparation of the vaccine formulations

A Premix of Tween 80, Triton X100 and Vitamin E Succinate (VES) is prepared in order to
reach a final concentration into the vaccine of 750ug/ml of Tween 80, 110ug/ml of Triton
X100 and 100pg/ml of VES. The quantities used in the premix are calculated taking into

account the quantities of detergent and VES already present in the strains.
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post -vacci nation results avail able n/ % =
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sewp%thqu 'f‘?é"r In&ch%y- §§I|r(eA{ﬁpﬁ%roh1(§)r folg @pncentrazedf PBS pH 74) +

PrdrfRUS G8IR thadree sMRpg 19osh t@mbBefgti@Ep+N. H)z(ahvm %ﬁ%h 10 min
C LL UL A'New Cal edonia FluLbD1/1 99 14.9 10. 4
magpetiostirsnggef reemgemperature, + 1.5ug HA H3N2 strain, 10 min magnetlc stirring

at room temperature, + 1.5ug HA B strain, 15 min magnetic stirring at room temperature.

The formulations are injected within the hour following the end of their preparation.

Trivalent split /AS03

A Premix of Tween 80, Triton X100 and Vitamin E Succinate (VES) is prepared in order to
reach a final concentration into the vaccine of 750ug/ml of Tween 80, 110ug/ml of Triton
X100 and 100pg/ml of VES. The quantities used in the premix are calculated taking into

account the quantities of detergent and VES already present in the strains.

The formulation of one 50l dose is prepared extemporaneously according the following
sequence: Water For Injection + Saline Buffer (10 fold concentrated PBS pH 7.4) +
Premix, 5 min magnetic stirring at room temperature, + 1.5ug HA H1N1 strain, 10 min
magnetic stirring at room temperature, + 1.5ug HA H3N2 strain, 10 min magnetic stirring
at room temperature, + 1.5ugHA B strain, 15 min magnetic stirring at room temperature,
+ 254l SB62 emulsion for the full dose AS03 or 5ul SB62 emulsion for the 1/5 dose AS03,
15 min magnetic stirring at room temperature. The formulations are injected within the

hour following the end of their preparation.

V.1.3. Read-outs (Table 10)

The humoral immune response to vaccination was measured before immunization (day

28) and 14 days after immunization (27 mice/group). Serum samples were tested by the

hemagglutination inhibition (HI) test.

Table 10
Read-out Timepoint Sample type Analysis method
Humoral response D28, D42 Sera IHA
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15.9 Fluarix 98 14.6 9.9 21.6 A/Wsconsin FluLD1/1 99
16.5 13.0 20.9 FluLD1/2 99 12.2 9.2 16.1 Fluarix 98

wa1009/187687 * B/ Mal aysia FluLD1/1 99 13.2 10.0 1FCHEP2009/054492
FluLD1/2 99 13.6 10.2

IV.2. Results

IV.2.1. Humoral immunity

Results are presented in Figure 5. In this mouse model of heterosubtypic priming followed
by single vaccination, AS03 and dilutions thereof were shown to induce higher HI titres
compared to the plain vaccine. For all influenza A strains, a statistically significant
increase of Hl titres was observed (p < 0.05). For the H1N1 strain, a significant difference
in HI titres was also observed between AS03 and AS03 1/5 (p < 0.05). A reduced dose of
ASO03 failed to increase HI titres for all three strains compared to the plain vaccine. Very
low responses were observed against the B strain (B/Shangdong); this is likely to be due
to the significant antigenic drift between the B strains used for the priming and the

vaccine.

IV.3. Summary of results and conclusions

In conclusion, an increase in HI titres was observed in animals primed with hetrosubtypic
strains when using AS03 adjuvanted vaccines compared to the plain vaccine. A full dose
of ASO3 was optimal for obtaining robust HI titres against all three influenza vaccine

strains.

Example V - Preclinical evaluation of adjuvanted and non-adjuvanted split influenza

vaccines (comprising various doses of AS03 adjuvant) in primed C57BI1/6 mice

V.1. Experimental design and objective

Experiments in influenza-primed mice were performed in order to evaluate the increase in
humoral and cellular responses by AS03 induced influenza vaccines formulated with this
oil-in-water adjuvant.

To simulate the human situation, an experiment was conducted using mice primed with

heterosubtypic strains.

V.1.1. Treatment/group (Table 11)

Groups of 25 adult female C57BI/6 mice were primed intranasally (20 ul volume) on day 0

with trivalent whole, formalin-inactivated influenza virus (5 pyg HA for each strain). Priming
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Results are presented in Figure 8. Marginally higher CD4+ T cell responses were

observed in mice immunized with trivalent split vaccine adjuvanted with AS03 (full or 1/2
dose) compared to mice immunized with trivalent split plain. Compared to the response
induced in mice immunized with trivalent split plain or adjuvanted with a full dose or a half
dose of AS03, higher cellular responses were observed when mice were immunized with

trivalent split adjuvanted with 1/5 of AS03 dose.

VL.3. Summary of results and conclusions
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The hunoral immune response to vacci nati on was
nmeasured 21 days after inmmuni zation (10 m ce/ group)
wa@patikm7ser um sanpl es were tested by the PCT/EP2009/054492
haemaggl utination inhibition (H) test. The cellular
i mmune response was tested 7 days post-inmunization by
In jGepelygien @ pinidlA okrcieasat i MMy (T @8). respeagise wes observed in

hetBRAEbYHIE pTin@memtalsS@m @s.h?fm@oénédjw@nﬁemclam@s Id'éﬁﬁ)%?éd to the
response D49 Sera response D35 PBMCs | CS
plaip vLaccpgsup@gjuy@nt\ﬂogeiesqqgmﬁ%r\/\@ﬁ qogpnyRH {rthis| gxperiment and indeed a

1/5%f9@(%@6’5%)mdud@%9rﬁ$ﬁe‘i fﬂarqﬁenﬁ)él&swérﬂ@eh RpELfdCD46- T l:élls than was
his nbuse nmodel of heterosubt primng follo b

M

seq M‘@heh'g'é‘?fc?%\‘fal%rijSASOBOéWé” d%?ﬁﬁ Fjétf@sa’(ell‘Qt Q%P'%?@) with other
prelchfER Gxpd@hents HAWNMEP beNdlidestiVeddies tddhnicht k8% GRATAKSShrticular

to the plain vaccine. For all three strains, no
experiffedt-ence of HI 15titres was observed between nice

recei ving the vaccine adjuvanted with a full dose AS03

or reduced doses AS03. V.2.2. Cellular imunity (15

m ce/grouP). Results are presented in Figure 7.

Ex¥pleeVRT- praelisichuévAtatidn Aﬁgajuvﬁhﬂﬂﬁﬁn@%h a-EijG\ﬁﬂHte@Qpllt H5N1

responses were ohserved in mce inmunize
"3993'@%5 (sﬁﬂ’j“ERféﬁH'i‘%Ma't'?‘r'ﬁ/QP%?ﬁ oflspP93 a%&&é"?@%@?ﬂ%"édﬁ pagive C57BI/6
mida ce i mmuni zed with trivalent split plain. Conpared to

the response induced in mce inmunized with trival ent

split adjuvanted with a full dose AS03, a trend for
VIINOBRpertfbhidl bsigAEPABHSctives observed when mice were

i muni zed with trivalent split adjuvanted with | ower

doses of AS03. 25 V.3. Sunmary of results and

ExSSHMEEnES irD SN thahRNAideSiverd péforimearifas8er @\kﬁmtél'th@%rease in
cel lul ar responses was observed in aninmals pri

th
thﬁ@'i%r%’é*uB?'Wﬂr Imgpyng FRSARARES G¥i Ag0nduicst] *Bb(/é‘l‘ﬁ’@d Sp“t vaccines

forMaFéféd\ﬁiﬂw m%rmlah%tércadﬁﬂxahhm Ak hBe ¥RE phiemid) iSik %kﬂ)eﬂﬂed that the
magni t ude of hunpral response was observed bet

entjge d’@r‘dn?ﬁﬂﬁ‘l'ai@ﬂ il & 'F\[FFH”OH’@?@'%P?‘W? d%tth%ﬁSW'yd‘B@é?t'Bg pandemic

inflAS3 S VY to HRVeMeS imrﬂuﬁ@gté‘ﬁdsl 8hahflerdid] wakaing vﬂl@ﬁ@ly require
was associated with a trend for reduced magnitude of

twacrReeing deses tPégﬁt@ﬁ%@d'VWQdW i'f?%t‘Pf‘P@ﬂq ERBR Jings% 4aysed by a

neWPt#iRh2a Wrain. Pb @&hrbsdr ahis QcR! df%iré\%hsoéxdolgﬁrecﬂnb%aﬁouse model
i mune response i nduced by adj uvant ed and

Waﬁgﬁveé‘éﬁ‘i?\/tﬁﬁﬁ%@cﬁsé’@w'?e IMPPIRISASY-acci nes (conpri si ng
various doses of ASO3 adjuvant and | ow dose anti gen)
in prinmed C57BI 16 mce 5 VI.1. Experinental design and

Vildt. deeatipgntiaroup (Table 15)

Groups of 15 adult female naive C57Bl/6 mice were immunized on days 0 and 28 with

pandemic H5N1 vaccine candidate intramuscularly in a total volume of 50 ul. Mice were
immunized with formulations containing split HSN1 antigens alone (H5N1 split plain) or
formulations containing split antigens adjuvanted with different doses of ASO3 (double,
full, 1/2 or 1/5). The strains used for the immunizations included H5N1 A/Vietnam/1194/04
viral antigen (1.5 or 0.38 pg/strain corresponding to1/10" of the human dose).

No formulation was done with a double AS03 dose but rather a concomitant injection of
one 50ul H5N1 split/AS03 full dose + one 50l dose AS03.

Table 15
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Experinments in influenza-prinmed mce were perfornmed in
order to evaluate the increase in cellular imune

w0 e@poeres by A503 induced by influenza vacci NBGI/EP2009/054492
contai ning | ow dose 10antigen (0.5 pg/strain, 1/301h

human _dose) and formulated with this oil-in-water

Ghdj Atigen / Fepnuatiam at e t he human si t uat | OAtigegdose

1 EXPEEN e / BRm Gm%ﬂ%‘drtﬁlﬁﬁ'tebl?' nNg ™ Ce priAefgv th

het er osubtypic strain 1.1 Treatnent/dgroup (Table

213)H5N15®|609@Ub$¢ dQ‘@%@Qﬁt femal e C57BI | 8-5ike were

3pll|]_'5:Nl1§|h\l/Aﬁ§P3dlly (20 t—votume)—on n'ﬁy“" with

t formalin-inactivated i enza virus

4(5 W%IMASQ&GI‘Q strai n) Primng st raiﬂﬁsug:onsi sted

of vartants—(5p—gHAwhol |aL,L|vaLt:u
5H1I\E§N E@F{F?B 52/ 95 HBN2 N Panamalz)é%*b%,

6 Shdﬂ@ﬁibagft?PBﬁﬁ (nbo-adhwarted ncl u_ded in thé.38aggt:| ne.

7a Si 18'0' ég%u P¥%e vacci ne candi date® M9

81i ntmmus@wasby in atotal volume of 50088luyg M ce we
] ant |

AatiAane cAantarni nlenl i1 ¢

9 ol O ERT AP op 1t plaim) or Tormil DoBaE

10:or1t|a\\|ng|@s1g/$\gb3t1/51nt| gens adj uvant ed W plsstjay ee doses

of !l ins used for the

11 n[rﬂﬁzatl ons i ncl uded H1N1 A/ New Cal edoni a/ 20/ 99,
H3NZ A/ New Yor K/ 55/ 2004, B/ Ji angsu/ 107 2003 vi r al
ant |Pgens (0.5 pg/ stral n, 1/ 30th of the human dose). 25
Vil gy Pre g : fe FHORS | on Other treatment 1

Pre-E)raPa‘fl%hQﬂton%mtért of/Fn%IaéJ‘k @ﬂﬁ@r ﬁnf.ﬁd_r) 0. Q'ftts P8 RPPYSwater for
primng DO 2 Trivalent s 3Heterooous

injqséipyi 2 NEC7-OP Gl Git0.2 ot MoCASOFHID20 168 6 SirgBRs X 12 H.0
2.6@6!9',7}(993@% é‘?ér %‘ Nf?ér%%bﬁ?étioh 40j93 1 bﬁ.%t’ﬁ%ﬁépﬂo%j&ﬁon

pri-m ng terol ogous prim ng
Pr epar at| on of the vacci ne formnul ati ons V\D
H5mg%/,,g.,23,§7,7PCT/ EP2009/ 054492 Trivalent split! plain
formul ations for a 50pl dose are prepared

ﬂﬂ@@ﬂ@i&@%ﬁ. according the fol |l owi ng sequence:
Thi¥feRlal [Rlanti sqgiilhé’rhtd' aé@ddnpﬁs @Hrﬁdce'ﬁfral(cﬂﬁantﬁé dtrain) and Triton X100

concentrate . pr epare as taught in

aree&@legltéltw Fmatlawékr Buf'fe(u TwepeaB0ignoDrddgaoas theoc@yignt farget in the
formlifa@bmis Badt BEthbi Mdlend@R&ntration of the strain. The final concentrations are

of 10ug/ml for Thiomersal, 368 pg/ml for Tween 80 and 35ug/ml for Triton X100 in the

1.5ug formulation dose. They are of 10ug/ml for Thiomersal, 93 pug/ml for Tween80 and
8.9ug/ml for Triton X100 in the 0.38ug formulation dose. After 5-30min magnetic stirring
1.5 or 0.38 pg of HA (H5N1 strain) are added. The formulations are stirred for 30-60
minutes. The pH is checked. Injections occur within the hour following the end of the

formulation.

H5N1 split/ AS03

Preparation of a 50ul dose:

Thiomersal (quantities taking into account its concentration in the strain) and Triton X100
are added to the Final Bulk Buffer. Tween 80 is not added as the content target in the

formulation is reach by the Tween concentration of the strain. The final concentrations are
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Trivalent split 1ASO3 The fornul ations for a 50pl dose
are prepared extenporaneously according the foll ow ng
wgeegaaemse? Water For Injection + Saline BufferpPCL@riood/as4492
concentrat ed PBS pH 7.4 prepared 10 as taught in
+ Fluarix dinical Lot DFLUAO14 (0.5 per .
of é@#@émhfqr higmeersain 48 dekwlyfon Twspn 88 EH98l ton 'g%n XHY in the
1. 5’55|fbrnﬂﬂ’éi%anosé2Tl5®1ar§3)f6@)p?W|fél* PRioh@fsal, 3 Jdim| #RSEvedn80 and

1 5B62 enul sion for dose. The formul ati ons

8. Qag/énl fo Bdter XL tmithe PREMGHRIMUESPD é\%ﬁ?rg“\ff%é efmingnagngsic stirring
1. SPJer% ahiop A HoW1- skrath) dreaddait ﬁftérTﬁpé@ nﬂ-rﬁ)tes AB8netic stirring, 25

[ ul_ar i nmune response was t est ed

or b%§t°f PHhef T Bk ‘F’BWS'BS} is addege dhe Lﬁrﬁ}u'aé'ﬂ‘%ﬂ%%"@fjafi)rn?’%éo minutes.
Thd Ri® cHLKEE afieeibns UcBBRATNH theaist @)néw.ﬁg t%‘%d@f‘tﬁe formulation
nmet hod Cel | ul'ar response D35 PBMCs
Results VI.2.1. Cellular inmunity 25Resu| ts are

VIRrEsRBYAtd (Tabled$ye 8. Marginal Iy higher CD4+ T cell
responses were observed in mce imunized wth

The ¢ hyraprahtimepiet "GRROBF P a] meagired It t fpyas@fer fipmunigation (10
m.cJe//g??r e&sss) R ﬂ@égl'g@l hied H@G@o IRt UYyZ @M Hidurb rd VRJF?nThe humoral

| ai n. ared he response I nduce IN MmCcC
MR FRSPRASER 454 Vlﬂaéﬁrteds%ﬂ BV PRPITSPUTIERTIG0 A1t dmice/roup) by

antWHt5h1 dehagblubdefRn Mhiditidipddsag esiguehio ARBS, hi gher

| ul ar responses were observed when nice were

? ﬁﬁ{H@rz'E‘tﬂn%et eSBYISE; Was stedspidpys RefluvANNEAlR {hPregls of 3 mice
o0l byd ¥ celMlarScytSkimaTBtdniAg (ICSHIot SanBigéh-6SEtHIcUSIDARS T cells
g V\%O%g89/y227677PCT/ I':y 2009/ 0544 2(“I npconcl g& o%&qa
numeraigeely e rderBelry igma 418 | responses was observed

in heterosubtypic primed ani mal's when using ASO3

adJ uvant ed vaccines conpared to the plain vaccine. No

a'&'&] Tvant dose response was observed in this experinent

R@J‘odgltndeed a }/ t‘I’r% 66‘ U3 dose | n%%%n 99,1'9 ghle[ A@al¥sis method

nw\i- Wy ocraat

o £ |
I TYUuTTILT TS Ot [<1 013 QCII SNTUT 1 I € CTT T 35 UIT

HUMQLFeSRPRSe hi gHe# adj uvant dose L Serayeral |t HedSAdat igotypes
are not consi stlent with other preclinical expsrd igiers
canfhrBdhoRse sugdesdd ve of a technipgpicd ssue Widg this
particutar experiment. I10EXanple VIT - Prectinical
eval uati on of adjuvanted and non-adjuvanted split H5N1
vacci nes (conprising various doses of ASO03 adjuvant
ViignRegtts gen) in nave C57BI 16 nice VIII. Experinental
desi gn and objective 15 Experinents in H5NL-naive mce
were perfornmed in order_to evaluate the increase in
Vil gihbiumoraiamyep Iresranse-rklipe and498isés by ASO3 i nduced

Rewts'ﬁ%ré‘sehﬂeﬁ iY pgeidi@s fornulated with this
iIl-in-water adjuvant. In the case of a pandenic

it
At P%C*bsi%?@c@fe'#"ﬂhav“ttVHéCI@wa"r@me gopRs iduess ioher @ﬂé' H5N1 Ig,
IgG1”HH@QbGQb ‘-‘éHtlbb!dWﬂie\@ chbRpbhe fbeYHeynSh BEMUAENHENT split vaccine
pandem ¢ | uenza strain. to this naive
(F'gtffﬁ%lﬂeAé‘? 51 us a pandeni ¢ vacci ne vv| Il likely require

At E¥Eh NRECHNEBNIOSSS vbéblrﬁhr QS ahti-HBAH \4@@‘1’%|nﬁb$dy0r@kponse was 4-5-fold
i nfection and severe illness caused by a new influenza

higger tiph thergnti-BigNd Jefeb taﬁr'%oqyareﬁp%fsedl?@w%u% -expbgupéh g dose of

1. SWIQA'B?WWM?J@G&@% eﬁ'ﬁvt%lnﬂﬂﬁéilj With @§(§he§c§sch§%@l WEant, no difference
Treat ment/ group (Tabl e

of @tbﬂ%@?& '91@1 éﬂ@l‘96$%ﬁ'ﬁlb@ahé‘%ﬁé’ow¢r€ qhsgreddrigures g?A C and
E).i muni zed on days 0 and 28 with pandem ¢ H5N1 vacc:| ne
candi date intramuscularly in a total volune of
-g—%l\ﬂtlg titers

Wity & 0% peO-BfrHINT2ed RN TSRl vAsaing idotiend i thigher Ryt
wefdDBtamBl | BRAIMALARStdHRN HEN1 spiRhatshe abjultBY vl AR dose
containing split antigens adE}Ouvant ed with different
doses of ASO3 (double, 30full 1/2 or 1/5). The
strains used for the i nmmuni zations included H5NL
A Vi et nanf 1194/ 04
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viral antigen (1.5 or 0.38 pg/strain correspondi ng
tol/1011" of the human dose). No fornul ati on was done
waowdao/1z76dpubl e ASO3 dose but rather a conconi t BEI/EP2009/054492
i njection of one 50p1H5NL spl it/ASO3 full dose + one
50pl1 dose AS03. 35 Table 15 WD
corpryefl 1197 8187 FRSPPESD (Tces A¥o HIot! 2piit i RsAiIne FRfiwiaAniRd sfth AS03/2

(p=6W3’19EEn(§W\S@3]1/ mh (Figlfedd-B). (Wrréwh WeaRieDbsérn@d for the
oubl e dose ASO3 1.5 3 H5NL split

ant-gl 1 gniihody r S | re/9- r, h p r sufficient to
-HANDh 319G 1 S‘HQ)X W% gyre/ %df@"‘@/"? i%cpybeyveﬁsm

obsdld & sfahé’t@%% %gﬁlﬂéarﬁ dﬁ%r@n Do, Sdwer forPl. 2kdld difference, or 47% for
(non- adj uvan ) 0.38 7 N1 split! double dose

az,’i@d?'ff?r%%g 8 H5N1 spllt / AS03 0.38 pg 9 H5N1 split
/ ASO3 1/2 0.38 pg 10 H5NL split / ASO3 1/5

VII.2.2. Humoral immune response: Hl titers.

With a dose of 1.5 ug HA/mice:

At each adjuvant dose, all mice immunized with AS03-adjuvanted H5N1 split vaccine
induced higher HI titers compared to the response obtained in mice immunized with the
non-adjuvanted H5N1 split vaccine (Figure 10-A). No difference of HI titers were observed

when H5N1 split vaccine was adjuvanted with a dose range of AS03 (Figure 10-A).

With a dose of 0.38ug HA/dose

At each adjuvant dose, all mice immunized with AS03-adjuvanted H5N1 split vaccine
induced higher HI titers compared to the response obtained in mice immunized with the
non-adjuvanted H5N1 split vaccine (Figure 10B).

Significantly higher HI titers were observed with H5N1 split vaccine adjuvanted with 2x full
dose AS03 compared to the response obtained with H5N1 split vaccine adjuvanted with
AS03/2 (p=0.032 for a 4-fold difference) (Figure 10B).

No difference of HI titers was observed in mice immunized with H5N1 split vaccine
adjuvanted with 2x full dose AS03 or a full dose AS03 or between mice immunized with
H5N1 split vaccine adjuvanted with AS03/2 or AS03/5 (Figure 10B).

Comparison between antigen doses (1.5ug or 0.38ug):

No difference of HI titers were observed between mice immunized with each HA dose of
H5N1 split vaccine adjuvanted with AS03, AS03/2 or AS03/5, except between mice
immunized with 1.5 yg HA split HSN1 adjuvanted with AS03/5 and mice immunized with
0.38 pg HA split H5N1 adjuvanted with 2x full dose AS03 (Figure 10). HI titers were
significantly higher following immunization with 0.38 ug HA split H5SN1 adjuvanted with 2x
full dose AS03 compared to the higher antigen dose combined with lower adjuvant dose
(1.5 pg HA with AS03/5, p=0.0193 for a 4-fold difference) (Figure 10).

VII.2.3. Cellular immune response

Results are presented in Figure 11.
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0.38 pg 11 PBS VII.1.2. Preparation of the vaccine
fornmul ati ons Preparation of one liter of Final
w@aok/1Beffer (PBS pH 7.2 0.2): to 0.800 | of MNI/EP2009054492
|nJ ect| on, add NaCl 7.699 g, KC 0.200 g, I\/gClZ x 6H20
Na2HPO4 x 12 H20 52. 600 % KH2PO40
At %‘ihe?o%o‘i’fd“ﬂﬁm sRiit |V6?P'”9a(j1 @§f 013§ dLgr\ﬁFtCrp“WaT é?” f%PonseS were

obéerﬂslleﬁﬁfn' Rlke HRMun$4el With P||5N|1 NSt eRRIt Agivte AW Ydrious doses of
dose: Thiomersal (quantities taking into account its

ASEY rroBmerast F%ﬁ“?%”’ﬂ'ﬁé”%i’q élY'tﬁ) W%aheﬁnpf‘ wHiuxargd HyNsglit vaccine
(Fig#dadyto the Final Bulk Buffer. Tween 80 is not added
as the content target in the fornulation is reach by
At g jeser@ebh HIdmREhERIBVACHNS R refction Chthe ASHbdesesgorresponded to a
deGTORSERtE B4+ PRl e uéﬁcuésO Jid 11 RY. HdWeQBE 88l dosd®R 0.38 pg HEN1
pg/ml_ for Tween 80 and 35pg/ml for Triton X100 jn the
Sp'i VEpeine andifferenes it &duh qI-'h@y rEPRONGES VASPRAEYESy between different
adjitdrrREsdlin nise mﬁh%lzé@rwﬂ_ﬁmﬂg@iagdjﬁﬂé’ntgd H¥ov1mlplf Yaccines (Figure
Triton X100 in the 0.38pg fornul ati on dose. After
TB)..30ni n magneti c stlrrlng 15 1.5 or 0.38 pg of HA
(H5N1 strain) are added. The formulations are stirred
for 30-60 m nutes. The pH is checked. Injections occur
Vilg BHmmany of regHits d Wﬂﬂs'f’ﬂ% end of the fornulation.
H5NL split/ ASOS 20Preparation of a 500 dose:

Thi onersal (quantities taki n% into account its o
'm’BBWtqtétﬁt%eﬁ i Hee §PP‘H??'1)" gnadivyaniesh Heosrlit eageine dnduced

sighificdfi§ HigHaRhuRekdt (BvEASK1 ELYGRBNE M| 'tﬁerQPénoa&QI@%r Q@Dﬂ heT cells)

content target in the fornulation is reach by th
respaRsss teyhtens PQHF%bBbﬁhetnl‘?@ agiyvanigd HEAY snlihgccine.

NoCmERAt dcde AftpoRse eNELt2QBY/ JotéhedPlof/ tﬁ?zﬂﬂﬁéerSMlQ@n@fresponse
10pg/ mL for Thiopersal, 368 pg/m_ for Tween 80 an

Doty MEer BT IRIOE 19 416 028548 Adivanies P lisali vacoine

su@é@ﬁngﬂﬂ\%t ﬁ‘fthé%&ééﬁ%efo@%dfﬁbérﬁ%ﬁ%wer%s@g/om-lAf @&y be required to
ween80 and 8. /ml for Triton X100 in the 0.38pg

obsesye Nasg @ﬁp%ee egfindhis §1086ki n nagnetic stirring 1.5

A élfon@ inGreBSe @f COA+(TR redgoned m@%%tﬁ,gﬂ/@@ in Afaiv@r mik&- ®Bfen using
tes magnetic stirring, 25 5or 12.5 or 5pl of 5B62

AS@M"&I"SH"E’PSH%‘HH@@”O‘%@ YHFRED étof"‘tﬁ’i%edal?%”het Pieine N4 rvaccine. No

impHet 60thel ABIESutidM¥aBdbkSrvEN ARk G ddsd] &1C. 30§ 0P FIBNA split vaccine
within the hour following the end of the fornulation

waRjpeth 53 VARG, PAYF & O66jeastiah GRAb Fall FSRAAGS Was observed

whég$ rsqrgsmmmgpma&mmaéédjdme@%&@fhel reBudHaZRIsk AB06B10
10 mce/group) by anti-lg gGlL and | g&b anti body

As redeusly psgyed. 970 %ﬁ@?ncerﬁbhwmﬁf& and |CﬁFH5?fe'”}'@§1?oF?§80”SGS were
obé/éﬁﬁeoabéﬂle@ﬁar%lééel%ngdnlﬂa@ywmfﬂm1 ispIURdceel @t dith@r antigen dose)
m ce/ gr oup) glutlnatlonlnhlbltlon
adJH%%’é?ﬂg("’ﬁf‘gﬁuFLél@oseAAﬁs)?’ or W'*\“h‘é 8@?1 GPEE $HRNRMRIsiBJAg dmmune
resW@ﬁ’set R8¢ B6tebtet MHBNRBSHIH HBFBIABES WaRMUSES iP8R| VacBhe $ormu¢a&|on and

roup) by intracellul ar cytokine staini ngﬁgl CSS)
ac%ﬂﬁ‘#'i‘ ¥R-assEEseiin thepmmuneeppIse gasAS et Whgn ASOW Was used in

theG)cOIRBdhuldibgure 11, A-B). Table 16 Read-out
Ti mepoi nt Sanpl e type AnaltXSI s, met hod Hunoral response

Oveygd, t@@rdét@mpgﬂeqi steyﬁ.gg)ort e potency of this novel adjuvant system in this

vaccine formulation.

Example VIII - Preclinical evaluation of adjuvanted and non-adjuvanted influenza

vaccines in primed Large White pigs
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20VI1.2. Results VII.2.1. Hunoral immune response:
wERioSA2mmY | sotypes. Results are presented i n PFCEPI09054492

At each dose of H5NL split vaccine, all adjuvanted

groups induced higher anti-H5NL I g, 251gGL and | g&b

anti body titers conpared to the non-adjuvanted H5NL
vusp Extpevmtme@FgrgaH&Sbﬁcweto F). At each dose of

1 split vaccine; the anti-H5NL I gGl anti body

response was 4-5-fold higher than the anti-HS5NL | g&b

Ex@é?ﬁﬁ&@%wﬁ‘lﬁétﬁ)ﬁanéﬁnéd: F@Eﬂv@a% @erfo@mb@ i brdeWté I@zvéﬂué’t@stﬁe ‘iﬂcrease in

pg HA of HSN1 split vacci ne and nmbi ned with each
hU'E@@é resPoRZHSURIAABO3 l'ﬂfjuél?ﬁ‘ f@'#@??@ev%@tﬁ‘ﬁs éwmwaiswﬂhg}hls oil-in-water
adjLgdat. and IgGZb anti body responses wer e observed
(FlgureSQA and E). th a dose of 0.38 pg HA of
Pigsgre disefl tin 9515’&"91@“'53"?@%3? 'E?t”gﬁloél‘?@p?’dﬂﬁ” "r‘i‘i‘m&' rgdel close to

huﬁﬁbﬁ@rSIng@V\pet R_hHadt f tifiblod |Hé'lU£Ha74 |ésp"t‘hé’M ésﬁ'atfﬂ%ﬁ”thls animal as
split vaccine adjuvanted with 2x-fu dose 6

phystsegiaadly dvereesgst ’@?99)"@94’&9’2@&’%%”‘@@3&@0@9{@ Reé@@?ﬁséﬂoreover

thel MAMESELIBY ofafbersRlidfEctioAGSE | bgﬁ iPEHriMany edsemddr AS03/ 2
(p=0.7315) and AS03 1/5 (p=0.9744) (Figure 9-B). This
trend was al so observed for the ant| -H5NL | gGl

VIIENY | Bedimdr@grRRBSCakliE@yr e 9-D). However, the power was
not sufficient to observe a statlstlcall ni fi cant

GrQHpﬁf‘gr"@n%@ t(e598 yOUisfemgte RIgY Wess @”El‘iefjf%‘r @?ﬁ’c witgtrivejept whole,
forfn@fin-Pactvated ﬁ'nflgérﬁfae(nﬁ%c?% ub" HAZfoR- ea'éHnéeraﬁl) |hﬁ‘£ﬂ’d§§lly Kl a total

response: H titers. dose of 1.5 pg HA/ m ce:
V0|lé@§h>f38PL}Wa?ftm'd@éigamélcpnﬁﬁt@é of piveins i‘@@l‘owgphs to vaccine strains (25
ug ‘Pﬁ@?ﬁn@% MUERLES H‘*?er A%R%{Nt Cé(l@&&dié?EO/gépoNQ ﬁ?gné}hg/ﬁ%?/gg and
H ters conpared e response obtalned in mc
B/Shamgedrngétl O T Iwemyeelgmrdeasljlajelami%owmwmsipaﬁed withicz isingle dose of
( e
theo\ba{cglﬁeegg'igﬁpl)e IEE%T%JU a§§qﬁgact89alf’llé/'6\lvl\11as adgoz)vp\gﬁﬁe%& Wer{a |mmun|zed
witldsenulatiope cintahvdog s(plﬁi gu’n@n];Oalél)ue (Whllen’asdlﬂspﬁaloﬁ oD. faﬁwlatlons

col A8l RO B 85, A T 7801 o

strdits tusedr Eorctbmpanradmtatndnbeunckmﬂpd)nléeNbbN&lemed:alerdamatZD/QQ H3N2

rmunl non- adi uvant ed HSN1 lit vacci
AR AD758) St BIhARRo Ry e caliao 8, 1 4 fGlBvt Aew
Ca@bsmamemgv\n-lewzHGRl&naﬁé/Qooww giraiAs agjouVABiE 8/SMahbddig/7/97 strain
full dose ASO3 conpared to the response obtained with
as s A 9QP5¢ci ne adj uvanted with 20AS03/ 2 (p=0. 032
for a 4-fold difference) (Figure 10B). No difference
G %Iot]tF s observed in mce inmunized with H5NL
r%‘tﬂs( P88 U® adj uvanted with 2x full dose ASO3 or a
full dose ASO3 or between mice imunized with H5N1
Ta é‘g |t vacci ne adjuvanted with AS03/2 or AS03/5 (Figure
25 Conpari son between anti gen doses (1.5g or
GP. S&gagenl)\lﬂodmﬁlémfnence of HI titers wer ¢QOamsefudtent

ween mce | zed with each HA dose of HS5N1 split

1y alctivalenh sl | Blaine@oniadivarisd) As03/ 2 of HREHRIPEOUSHTRg DO
2betmfénm;ﬂ@/AE§UBml zed wth 1.5 pg HA $pjetdrol i pg{gnlng DO

Luvanted with ASQ3/5 and mce i munized Wt

Triyalant sERAASES dZant ed with 2x ful | @bigterelageys priming DO

M'{‘)IJ%%{LQW/NSOQ Hlsers were  sSU signiti Fl%fg_rblkﬂ%léus%}ﬁﬁing DO
followng immnization with 0 38 pg HAlsplit H5NI

adj uvant ed with 2x full dose ASO3 conpared to the
viifH SNBlop a3l IBNnE 9360 ROBRMDSHoAY L1 | ower adj uvant dose
(1.5 pg HAWTh ASUO375, p=0.0193 for a 4-fold
di fference) (Figure 10). VII1.2.3. Cellular

i mmune response 35Results a6re presented in Figure 11.
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WO 2009/ 127677PCT/ EP2009/ 054492 At each dose of HS5N1
split vaccine (1.5 or 0.38 pg) higher CD4+ T cell

WO e@poeRes were observed in mce i Mmunized w t PCHBERI09/054492
split vaccine adjuvanted with various doses of AS03
conpared to mce inmunized with with the
non-adj uvanted H5NL split vaccine (Figure 11). 5At a

T,,d%ﬁtﬂg/,tjzpﬁa,pg H5N1 split vaccine, a reduction of the
ASO3 doses caorresponded to a decrease in CD4A+ T cell

A RremiRioiees B0FT gian et 194 Ayd VBT Sucginatg (WESbIsareRsrgin order to

redefl sl cSMlehtraticgiCiaio®e RAcslhé bET | & Kbk 0, eI(ibhg/ml of Triton
responses was observed between different adjuvant

X1%§6§ TORueAT &F i R nT Ee AU i ipS AS@%J%H]%FJF&HI%@“I%'NE’ account their

corthtidto¥Restrdngs (Figure 11B).. 10 VI1.3. Summary of
results and concl usi ons Innuno enicity studies

Thﬁ%@“?ﬁ@@\@ﬁoﬁ%éﬁo%é?iﬁ/é?nl?réﬂa'ﬁgNf‘eéTEﬂqr@”e\%i%'d |aﬁ%0rpkﬁ‘éld|&%fﬂ>”ow'”9

sedieBiBé: fWQl@PFbNIn{é‘cﬁl&?‘ %Hﬁ@B@fffer((W?dld EBNEN b S BESH l4 prepared
titers) and cellular (CD4 + T cells) 15responses than

as {ag8kin AEmPRIVbY  PrRNikon Mk MagaRi e riBNat ©eMm femperature, + 15ug

HAVRON siin, NO nR @R Bt tpend STBOMIEMBELRFE, VWBsuPRA $3K&train, 10
for the hunoral immune response between nice | muni zed

mifymagnaticslig A doom SEMpRRya W v b Pl HASRBIrARI 1] Mipgpagneiic stiring
at RSO RFidenStufdd Fhe i fBrmidIRidRE @F8 MKjEcted witkintna Houl YSIBwIn@BE end of
doses of HA may be required to observe a dose response
thegfreRaratiod- t hi s” model . 20A strong increase in CD4+ T
ceII responses was observed in nave m ce when using
AS03 adj uvanted H5N1 panden c vacci nes conpared to the
TrigplgntsRIENASPRcci ne. No inpact of the ASO3 dilution was
A FRBSS ofiveehi 80, #ritdAS@00fand V:ﬁgmli}gE @ucb"ﬁﬁi& CSS‘EB b is d(éb‘é?édﬂﬁl order to

was used as vacci nhe candi date ecr ease
reagh gdfinal pergsaHalian ipiosthgyagsine gt W/”.’L @ Teanstt 1§BP9’f”' of Triton
X19@&aH M opgml adivrantiedqWrited RSed @l Ueepreds GakdSAR acodant their
As previously observed, no difference 1 n hunoral and
contentiinipdhe $taiihe responses were observed between nice

Thé mﬂlaﬁéﬁoﬂ\bﬁéqﬂmﬂ\@o@hd repa@a iR traricubI9 facadtting @Re followin
dose) uvant ed wit E) F ose g{r)s or \?\/Ith Ag 9

SEqLSREE: é’Nﬁ%ﬁE@W@WP“?W’tSﬁ’&”‘? ﬁHﬂfﬁ{é ¢ il senceniialsd &Sl @cf‘ prepared
as ‘Ml@ﬁt el die 0P$ e PRARAR 5\an Hﬁa@ﬂeﬂ@sﬂrh@ Mﬂ%hﬂfémperature + 15ug

fornul ati on and accordingly decrease in the
HA R EWhb skainnAS mieMmagnelic %H@rr‘\g A‘s@@ﬂ‘ste\%@r%r@d i W@df”hé"m“z strain,

10 \hﬂﬁ Grhé'tjfhefl@rsﬂHithétQBOmQéﬁfp@Hturet he17d%IgaHAe®%|frbﬁld 15%@ magnetic
port the potenc}ygof th |s novel juvant syst

St'rf'Fﬁ’ §t PRECEREeradRuT 4PP P BO3mEAstpN Eorhe full dogg é§p3 ﬁf &%@“' SB62

em@MRInURE ltrfaam/Qfdc@,@hA&tﬂylbﬁslomrshdzoé}naleionamtr@d1/5 HokH®R, 15 min
vaccines in prined Lar%e VWi te

mag el i@?@g’ﬂbdﬁ’P’EP@mf 5@45i‘e\f°i'ﬁu'§t'°ﬂ§xﬁ'@r iR within the hour
fol 8RB INe emflofRbiepldptmtion. Experinment in influenza-primed

pigs was performed in order to evaluate the increase

i n Shunoral responses by ASO3 i nduced influenza
VilvhgcReassodte (Tadlead @d with this oil -i n-water adjuvant.

r. | _—

Th{ggémlygg @H@Eidrﬁ% n%ég aEﬁngtYo% \Hgé]ﬁr}?%ﬁgt%ﬁ Jf(grggﬁt(r)%aasal priming
(dalydhgbéfiost irmﬁurhiizzniloog(deal28aaad dgi eaystditer Iree'waizlaii@h(%ohlbisslgroup)-

sof e B LER b R BB B0 A

nanifestatlon of influenza infection in pigs is
conmonly observed. VIII1.1.1. Treatnent/group (Table
17) G oups of 10 adult Large Wiite femal e pigs were
primed on day O with trival ent whol e,
formalin-inactivated influeQ%@ virus (25 g HA for each
strain) intranasally in a to 15 vol une of 200
Prim ng strains consisted of strains honol ogous to
vacci ne strains (25 pg HA whol e inactivated HLNL A/ New
Cal edoni a/ 20/ 99, H3N2 A/ Panama/ 2007/99 and

B/ Shangdong/ 7/ 97) . Twenty-ei ght days |ater, pigs were
vaCC|nated mnth a S|ngle dose of t he vacci ne candldate

o o, o Y 4 Y. |
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1 Trivalent split / Plain (non-adjuvanted)

Het erol ogous primng DO 2 Trivalent split / ASO3
waoleaengicoyous priming DO 3 Trivalent split / ASOBERI089/054492

Het er ol ogous priming DO 4 Trivalent split / ASO3 1/5

Het erol ogous primng DO 30VIII.1.2. Preparation of
Tablgd8,accine fornul ati ons WO

97 172/7/6/7 (PCIT 20097 054497 1r1 ent, S Ilt Ialn
$‘;§C-let\, A Tumor amepqtnt  ce w100 \,é%mpd Lya& IySIs miethod
TTT A \W | VvV CT1 LIS YA L NLUU aAaATTa A" C ATlT II

Haperal FespansevEs) FY D28eR4Zed in 0S8E ta rpa(‘thﬁ\ final

concentration into the vaccine of 7509/ M of Tween 80,
110g/mM of Triton 5X100 and 100g/m of VES. The

VIIE2 Fuits Bhdshildgiotd1e preni x take into account their
content into the strains. The fornulation of one 500pl
dose i s prepared extenporaneously according the

V||f@I1I|qwng,%| @ﬁgm ce: Water For Injection + Saline
concentrated PBS pH 7.4 prepared as

Reﬁlﬁ'@gﬁfe |nﬁe@sat:9¢p|lrbﬂgur¢ Bt eWWhatevsr rﬂ“h %gmtqfcthgt pdipyang ASO3
adjﬁ@arﬁ@d)mvb%ﬁpgﬁlﬁtfé’rﬁﬁl’latﬁnéq’rﬁﬂlceé-g JidnGE4 ‘piﬁFéfsEbﬁbe t%oalr%thlns than
magnetic stirrin roomtenperature,
thesplaig; tHvalgnt fermul é‘t fhés arodel an@0'ﬁ@|09@}§rrp"t'"éi'?ﬁeﬁm%9€ statistical
S|gﬁ|f|ée7nc§9Né‘§°\ngt §I%?é Reached ThMalMBHEE SirSing L Ak THdfida st dés%oéﬂ‘ect was
enperature. The fornulations are injected wthin t
ob%md with plighit ,ﬁig"fe(eﬂ@egrﬁr@nbﬁrqnhé(p fstr@pelf)qugﬁ gHMunogenic stralns such
as B@Hdnﬁ@br?g{‘/ nfPth trivaf?R 3pit VBEQRR %dRlark€ ¥th 805l Hobd BNAS03 was
itamin E Succinate (VES) 1s prepared in
sigpifierililyt giffeeeat Hraa f ihgaPlaioY@esite-aln denirastola Hevalepdceplie vaccine
adJQ\f/anlépr{tma fgfl d$¥\@%ﬂA§@3 3 1Y d@ie o ASQ:‘E‘ 1268 #efbase HI titres
quantities used in the prem x take
for|aHff69%éE@Uﬁ?bQWéh9s%Wé’mh thePRIN YASCHEr ai ns. 20The
formul ati on of one 500pl dose is prepared
ext empor aneously accordi ng the foll ow ng sequence:
Water For Injection + Saline Buffer (10 fold
concentrated PBS pH 7.4 prepared as taught in
exenplelV) + Premix, 5 mn magnetic stirring at room
tenperature, + 15pg HA HINl strain, 10 min nagnetic
stirring at roomtenperature, + 15pg HA H3N2 strain,
10 m n magnetic stirring at roomtenperature, + 17.5g
HA B strain, 15 mn magnetic 25 stirring at room
tenperature, + 250pl 5B62 emulsion for the full dose
ASO3 or 125pl1 SB62 emul sion for the 1/2 dose A503 or
50pl1 5B62 emul sion for the 1/5 dose AS03, 15 min
magnetic stirring at roomtenperature. The
formul ations are injected within the hour follow ng
the end of their preparation. 30VIIl.1.3. Read-outs
(Tabl e 18) The hunoral i mmune response to vaccination
was neasured before intranasal primng (day 0), before
i mruni zation (day 28) and 14 days after inmmunization
(10 pigs/group). Serum sanples were tested by the
haemaggl uti nation inhibition (H) test. 35 WO
2009/ 127677PCT/ EP2009/ 054492 Tabl e 18 Read- out
Ti mepoi nt

65
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Sanmpl e type Anal ysis nethod Hunoral response DO, D28,
D42 Sera IHA VII1.2. Results and conclusions 5

w/RG0p/127617 Hunoral imunity Results are presePCEEP1009/054492

Figure 12. Whatever the dilution of the adjuvant, AS03
adjuvanted trivalent split fornmulations induced a

CLAIM®nger H response to all strains than the plain

trivalent formulation in this nodel of honol ogous
prining, aIthough statistical 10 significance was not

h
- erMEtiml SRR o Bloatin enmefiTahe SBiofiardehalelck i 7R protein

staral an adjusint abmpodion ¢cm$|rsri3|ngmm¢gierwactersemiaisms wherbinaaid oil in

adoaaTaa R B etsr Fe gkt BPladfedt SnT1 maipepipno 01 -
d| 4ﬁ1gremir|srfwrryiagehe pel aumaveocsd.ne. | n contrast to

trivalent split vaccine adjuvanted with a full dose of
AS03, a reduced dose of ASO3 failed to increase H

. t i Am esm Aidgenicaddmpokitior cempasims a atxpyigot duaakesaseledridel dnld/or protein

| ai.n vacci ne. . 20 25
?Pé'i) ‘}89ﬁ@%%ﬁ?b’d@?to%%%%%@ﬂA‘i%‘S“”g Rh 3l Royaler @mulsion,
COiMpeTsmtsamorbiommtersemlgsran sbmpliydsol6 ¢ dalmg aetdtaiisabie oil, 0.5 — 11
and/oc&) nd an a osition conprising

an" i der® BArg %&”WPE PR BT 87 wat er

enuIS|on conprises 0.5 - 10 ng net abol i sable oil, 0.5

AR A e o TP M PR St prter

st aphy ad;omlcomao:hmr cateprasidy an orbrmii.vamenemoimxmscdmmlsing one or

andgr?enféi rui\r/nandno\%ﬁrgﬁlgsi t Is,a.nif?”ggi% Iso'illirril @ fr egiﬂdl?érli 8ﬂmprises 0.5 -

Co‘rﬁ)mgsnaetaﬁolfsableltﬁll ch Feftlaingltosdlahe Oof I—,4 BhgSemuldifyimgyagent, per
d 0.1 -4 ng emul sifying agent, per human dose.

tdco an
ﬁ%u%oé%nic conposition conprising a staphyl ococcal
saccharide and/or protein and an adj uvant conposition

SRRSO BB, KRR B R TR AP R0 ot an

\Na;iireedjeinantsddmrposcbinprooa&rsismg&n oilt mi@terrediraihioibn,swbderein said oil in

oi | atﬁpﬁ%H'Sé’B cngripAg b an,H) r(r)i etgb@g%ngg)gﬁgsy' b g?oc‘oi and 0.1

per &ine ¢4 i si ng
st-apinyd eroolsifyang sgant,h@er hdmaamdé@r protein and an
adj uvant conposition conprising an oil in water
enmul sion, wherein said oil in water ernul sion conprises
. 0.An -imﬂrﬁlinrrgerriettmbmio'siﬁarbla@cmiding 1)} ﬁlaimSL]J 4rgNrteme:ioItharrdI in water
0.1 - 4 enul si, f.yi a t,
s gaTR e e PO Bk arRG CoPBg 1E6:228" 6. or o-t0m)

whraetbolisable @l per hunveat doseenul si on conpri ses 1-10,
2-10, 3-9, 4-8. 5-7, or 5-6 ng (e.g. 2-3, 5-6, or
9-10ngy) netabolisable oil, per human dose. An

. I nmrimgembgergo pogiotitiom a@comling togctaons:HafiS neheteib the oil in water

‘f’h(%ri 'Signtfg%pgs%s 65 13""“1 S, E”i‘é' 3'9( 2 8g (iﬁes Q1051 4.6, 2.5:3.5 or
2. 533n®tocol]pe3hr:rgi)antdosenl per human dose

| munogeni ¢ conposi tion according to cIains 1-6
wherein the oil in water enulsion conprises 0.1-5,

. 0. A Smnin8gehic Godmpdsition ZcBonting( & glainds 4-@ . véherdn 3theroil in water

LB S AL PR 1225 o e

c cerpulsiftingagest,qer Humgndosel ai ns 1- 7 wherei n t he anount

of nmetabolisable oil is 5.35 ng, per human dose. 9. An
i munogeni ¢ conposition according to clains 1-8
wherei n the anount of 5neta isable oil is 2.14 ny,

per human dose. 10. An i nmmunogeni ¢ comnposition
according to clainms 1-9 wherein the anmount of tocol is
5.94 ng, per human dose. 1011. An i mrunogenic
conposition according to clains 1-10 wherein the
anmount of tocol is 2.38 ng, per human dose. 12. An
innunogenic conposrtion according to clains 1-11

T " o oy - ~ AN
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15 13. An i nmunogeni ¢ conposition according to clains
1-12 wherein the anount of enulsifying agent is 0.97
worgeoopers7hunan dose. 14. An i mmunogeni CPCT/EP2009/054492
conposition according to clains 1-13 wherein the
nmet abol i sabl e oil 20is squal ene. 15. An i_nmunogeni c
8. cofpdMUNGacRS AMROFHIAN | Ccariindfto ctlaimss 1¥- Megiertg pmount of
t h@etaBBableSoiat BI¥8-rh@GRPREMAK dog216. An i nmunogeni c

conposition as clainmed in any of clains 1-15 wherein
the enmul sifying agent is pol yoxyethyl ene sorbitan
9. UUN@QIn?fﬂIn%genié%onﬁJbsltiGHUé&ﬂng? 16 WA b is0hakeirt tRé MBfbunt of
in claim 16 wherein the pol yoxyet hyl ene sorbitan
noneGPelisasle; dl is &i1ddr@def BB’W?E‘ HESyr oup conpri si ng:
Pol ysorbate(r) 80 or 30Tween(r) 80. 18. An i nmmunogenic
conposition according to any of the preceding clains .
10 BRRURESNIELLOBTR0SITIED RS TING &t Chaau vvfser%gfwe@ﬁow@f tocol is
anslod nry, Bbr Rdh dd¥e. | mmunogeni ¢ conposi tion accordi ng
to claim 18 wherein said dose volune is 0.5 mM. W
2009/ 127677PCT/ EP2009/ 054492 20. An i nmunogeni c
11.C ORM Rtk h Y nRCESM sHsBn LR c&dmignd Ehimb a8 Wh&inth8 @%Runt of tocol
volune is 0.7 m. 521. An i mmunogeni ¢ comnposition
acié orifi Rg RS heMaNifics® wherein sai d dose volune is 1.0
m . 22. An i nmunogeni ¢ conposition according to any of
the preceding clainms _conprising a staphyl ococcal PNAG
12.5 R HAMUAeIe® c28Posiien j4eridBge SlakBhplot] trhereinfthgrgmount of
Pr &R @iy %@ﬂl@z@%hg?%&%uﬁnaﬁ-do@w eus type 5 and/or 8
sacchar’i de. 24. The i munogeni ¢ conposition of
claim?22 or 23 wherein the saccharides are

13.15&@ NinHARbEEhIE Lompesitibh BlccBidMgetd claffs 1112 WHERRIR QB8 Nrfount of
conposition of claim?24 wherein the carrier proteinis

sePBUBBING 250! iSHR9 MGupedBIASY9S8g of tetanus toxoid,
di pht heria toxoid, CRML97, Pseudonpbnas aer ugi nosa
exoprotein A, pneunplysin, protein D fromH., , ,
14 nAD [TERYRRIENEFLMACEIIAY PEEEIRG IO HrFtse] 43 WAPIAthedReippolisable oil
A i5Aq@neneddr G 26. The i nmunogeni ¢ conposition of any
one of clainms 1-25 further conprising a staphyl ococcal
protein, an imunol ogically function equival ent
15.t N&s eRhuRsgedid EaaitRontRRedfRted iR any 6f cldivgs 1 TAUNRESRAItRe tocol is
conposition of claim26 wherein the staphyl ococcal
prPRA-1PCePNg Plagment t hereof is an extracel | ul ar
conmponent bi ndi ng protein selected fromthe group
consisting of lamnin receptaor, SitC MitC saliva ,
16.hi i IR YO8 eRIE ncomsiion eph EElaiBed sini AN HdFlaSHrlotivwperein the
( ERSii ir%'fgge(nﬂsﬁ)olyo'i%thyléh’é 8drBaNmokddiéate SAdr C,  Sdr G
Sdr H, ?}/O i pase GehD, SasA, FnbA, FnbB, Cna, d fB,
FbpA, Npase, |saA/PisA, SsaA, EPB, SSP-1, SSP-2, HBP,
17.Vi Ak @R@ehbdenid Bt pesitRINOiLERImdd M dIAR0 €& wWhieRhh B polyoxyethylene
protein, coaqulase, Fig and MAP. 28. The
i nFRINEYeMoROR!BRE 0S| S5t iTor hieng o8P iaRESIt Relysorbate® 80 or
stapkeHageccal protein or 35fragnent thereof is a
transporter protein selected fromthe group consisting
of | mmunodom nant ABC transporter, |sdA, |sdB, M2+
18.1 I AN FRAUAGTenictdrfpasitidn Ncc&aﬁﬁgttbaa‘ﬁ%&ﬁﬁﬂeeﬁrecem claims wherein the
2009/ 12767 7PCT/ EP2009/ 054492 29. The i nmmunogeni c
c OYASEEF CPBROBIFOR VY RE FePsiese P aWe! -3 fMphy! ococcal
protein or fragment thereof is a toxin or regul ator of
virul ence selected fromthe group, . ,
19.c oS IPHRRPEBIC %”tﬁﬁ’é't'%ﬁP?Pr@'Pg)t? clgimy h& Wheseimsig gpse volume is 0.5
muthant, RNA Il activating protein 5(RAP). 30. The
i mrunogeni ¢ conposi tion of gy one of clains 26-29
conprising 2 or nore staphyl©ococcal proteins sel ected
fromat least 2 different groups selected from 10a)
at | east one staphyl ococcal extracellul ar conponent
bi ndi ng protein or fragment
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t hereof selected fromthe group consisting of |am nin

receptor, SitC/ WntC saliva binding protein, EbhA
waRwB/12Hrast i n bi nding protein (EbpS), EFB (FIB)T/EBBD/054492

autolysin, GfA SdrC, SdrG SdrH, Lipase GehD, SasA,

FnbA, FnbB, Cna, CfB, FbpA, Npase, |saA/PisA SsaA

EPB, SSP-1, SSP-2, Vitronectin binding protein,

20.15Ah PR ORERAI IR RBIoR Bt RHiRg t& BaEMH 88Berdin Saidabsd¥lume is 0.7
b) at | east one staphyl ococcal transporter protein or
f rAgment t hereof sel ected fromthe group consisting of
| mmunodom nant ABC transporter, |sdA |sdB, M2+
transporter, SitC and Ni ABC transporter; . _c) at .

21| AR tMBHRCISNIGHIFIRSEHER Arcardigataelaim &8 whpraln eqié 8osq wlyme is 1.0
ormfragment thereof 20sel ected fromthe group
consi sting of alpha toxin (Ha), al pha toxin H35R
mutant, RNA |1l activating protein (RAP). 31. A nethod

22 .0f Ak @Al SYEnRY cAPAERI$RBR 1aBEor8hg RO ¥hP 60HE Bhedelin@ldiB cBprising a
di sease conpri si ng , adm nistering to a
paiiPrRifoceged ENARSIGCBAI: susceptible to di sease an
25i nmmunogeni ¢ conposition according to any one of
clainms 1-30. 32. An immunogeni ¢ conposition according

234 OT%V‘WQSF'C@P%F’H%'“Q” plAMyPrecadings@aimcanpsising a S. audreus type 5

Pr sHio esdccRaddaer apy or therapy of a staphyl ococcal
i nfection or disease. 30 33. Use of an i munogenic

conmposition according to any of clains 1 to 30 in the

24 M affdh8geific RoMBESIEGHRNtCISIRAr 2RISR 2 WHePRIR Yth@CddcEharides are
therapy or therapy of a staphyl ococcal infection or
di @iiigated to a carrier’protein.

25. The immunogenic composition of claim 24 wherein the carrier protein is selected
from the group consisting of tetanus toxoid, diphtheria toxoid, CRM197,
Pseudomonas aeruginosa exoprotein A, pneumolysin, protein D from H. influenzae,

a staphylococcal protein, alpha toxoid, CIfA and SdrG.

26. The immunogenic composition of any one of claims 1-25 further comprising a
staphylococcal protein, an immunologically function equivalent thereof or a fragment

thereof.

27. The immunogenic composition of claim 26 wherein the staphylococcal protein or
fragment thereof is an extracellular component binding protein selected from the
group consisting of laminin receptor, SitC/MntC/saliva binding protein, EbhA, EbhB,
Elastin binding protein (EbpS), EFB (FIB), SBI, autolysin, CIfA, SdrC, SdrG, SdrH,
Lipase GehD, SasA, FnbA, FnbB, Cna, CIfB, FbpA, Npase, IsaA/PisA, SsaA, EPB,
SSP-1, 8SSP-2, HBP, Vitronectin binding protein, fibrinogen binding protein,
coagulase, Fig and MAP.

28. The immunogenic composition of claim 26 wherein the staphylococcal protein or
fragment thereof is a transporter protein selected from the group consisting of
Immunodominant ABC transporter, IsdA, IsdB, Mg2+ transporter, SitC and Ni
ABC transporter.
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29. The immunogenic composition of claim 26 wherein the staphylococcal protein or
fragment thereof is a toxin or regulator of virulence selected from the group
consisting of alpha toxin (Hla), alpha toxin H35R mutant, RNA Il activating protein
(RAP).

30. The immunogenic composition of any one of claims 26-29 comprising 2 or more
staphylococcal proteins selected from at least 2 different groups selected from;

a) at least one staphylococcal extracellular component binding protein or fragment
thereof selected from the group consisting of laminin receptor, SitC/MntC/saliva
binding protein, EbhA, EbhB, Elastin binding protein (EbpS), EFB (FIB), SBI,
autolysin, CIfA, SdrC, SdrG, SdrH, Lipase GehD, SasA, FnbA, FnbB, Cna, CIfB,
FbpA, Npase, I1saA/PisA, SsaA, EPB, SSP-1, SSP-2, Vitronectin binding protein,
fibrinogen binding protein, coagulase, Fig and MAP;

b) at least one staphylococcal transporter protein or fragment thereof selected from
the group consisting of Immunodominant ABC transporter, IsdA, IsdB, Mg2+
transporter, SitC and Ni ABC transporter;

c) at least one staphylococcal regulator of virulence, toxin or fragment thereof
selected from the group consisting of alpha toxin (HIla), alpha toxin H35R mutant,
RNA III activating protein (RAP).

31. A method of treating or preventing staphylococcal infection or disease comprising
administering to a patient suffering from or susceptible to disease an

immunogenic composition according to any one of claims 1-30.

32. An immunogenic composition according to any one of claims 1 to 30 for use in the

prophylactic therapy or therapy of a staphylococcal infection or disease.
33. Use of an immunogenic composition according to any of claims 1 to 30 in the

manufacture of a medicament for use in prophylactic therapy or therapy of a
staphylococcal infection or disease.
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