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WD 2009/ 071613PCT/ EP2008/ 066762 5Vacci ne The present
invention relates to a siman derived adenovira
wae@vorieparti cul arly encodi ng a new mal ari a aneCTEP2008/066762
derived fromthe circunsporozoite protein of
Pl asnmodi um f al ci parum Th@ i nvention further rel ates
to processes of preparing &4 10 viral vector and use
of sane in the treatnent/prevention of malaria
Therressnt wnentigal ralates to p singiae derivadrdenyiitad vectora)agiculstyl t h
engeding e mgwwnalhrimontigen Warval frem ahagirquinspotpeeipd rotdj ol
besmdz thdaldipgeas.e Thaniveytaar furth&Gakbtasfto ploecssosof meprreng said
vifab v a®ocdndtuse oflsaeameahé Scamesdteyntivhef prabirazofttion.
parasite, Plasnodium falciparum (P. falciparum which

MuRrib &8 BROST Bk §vdrRlfs ABSE h@ith thsh18ME fvath intore atahr Ut Alligh
petoglerqi‘rln%rfr@m tH@isddsd Qac‘ﬁ)g%lale of P. falciparumis

requi ring two ‘hosts, nman and nmosquito for

| etion, The ipfection ma initiated by the
Ofdd H?atoswuﬁrfogg opbOE S Reane by Buseibedhn et degn
Plapsodiumdalstpagtin (BRffelsinedu by Bigh foresprsibiplor eyast eldbe rnortahty
atimbgtadtegtotnmalériee | i ver and there i nfect hepatocytes
where they differentiate, via the exoerythrocytic

Tlliemfég EloFPafa %ﬁzg‘&ﬁz is £9 '05‘1&1 E qiih E\?lt) ?185t§trﬁ‘aglea[n% duito for
il &atfhsanﬁ%ﬁﬂ% L 1f1a syans Pagufich P Golopign the
ble dropsh thedito of an frefeqtethMpatiton Saorﬁa%é figfate to the
livee amctdmeteelsfmhhmwcm@whmaihssed@&remag@agmoawlmsyﬂc
intdetinlaabtagd, ige sheseiotdigagiwhich ifectwheaitdodheyls dRBEN) ap
mhﬁ[e%wnca rS§ftfchEsh RfthSLRYER Hl&&éﬂxgemmg le&clé@s & é't%@b the
dlﬁ&%{l&gt%ntoq‘sd Mb%? ?ﬁ]%{o%sﬁes i tlllehlﬁBé‘?}ht'ovs%m}(aé g@ rn(ejtog}étes

W%}CB BRedRES I Sttya%ﬁa E%Osﬂn‘fltoa“énlg eﬁﬁ%@fwg lapefipouigh a series of stages in
theygadgui 40 Podues raredes wiigh arigrata todbe salivaly gk ozoite
has been shown to induce protection against

8fd-oRE §t§ c BUPRLHBLA ﬂia@‘béeﬁf'{denhﬁe-ﬁraﬁﬁ po’[\&ﬂal t'ibggt et
rngl% 69&1 e a%&ga }‘[ﬁ MHeadt tvaﬂe? g%ﬁ%@ §hiRARS 'bpén shown

S |c
ucaarﬁ?ﬁténfas?mftﬁ%pg%fﬂ b el dad i 24
Rod BT Bgllovenpi Hys hep not a@xmsaaa egpatisaldy prdloggeatlyeo
lﬂmuﬁmnmSWﬂma@aeﬁnon@mm1ﬁﬁﬂﬁhgn@pbp@zwumahwxd@mﬁMW as
mEthb 10BN eFPESiit EirRdRtRl dPofdzditgy. ot ein). It is thought
to be involved in the notility and invasion of the
Tlll nl’glérl 8% gll%r a%eﬁ %Eo{;!cl?l Itﬁ Ssg lj)sigﬁ‘eql%li é%{mhfilgﬁrcl:mr{%ﬁolr?zlmtﬁ Ipgro ein (CS
praiEPe It 5 thAvgRtipde 1%) n e ptilitygn H%Vaéﬂn eapRragpite
dupingstspdbage frewi the inigalciaphinoerltiedbbiheanasgnite aito the
circapeibi twivee tlanigiates(to efpelaterr egi on) fl anked by
non repetitive amno (N-term nus) and carboxy

Citaffdfrélﬂ W8 b/dshRINBRESes RRANKL@FiSd Egﬁ%ral égé(t?t%%mam
(r%ﬁ% i%n)’ﬁ&ﬁéea% nla Elset(fllvé Qt]‘fnd V\ﬁ\l al‘rqu(g (C-
wnnl n, no rus

par ff§?l éferred to as RTS, S. Thls partlcle contai ns

a_ portion of the CS protein of fal ci
Tg éfﬂ% therpestpfyanged malariaypentes Wghe ehraﬁfwsai%% lippprotse;
pagticle rrdsodmoprgise rustlikp partigled irefaredio stk &Y. NEBs4R3IH 3
contpgiescr pastietef the &y priotean ofof. felewasianubsipantially aheorresponding to
anHepatids 2687-895 Fhihe & Saprotegeaf Ney/cqompn (SsimNEOHSEX7] ofusaf to
tht Netepnm&PRof thé8 aRiigernSrearHdpaties Bs Ths Sadnkiyerdmby vempdse a
poli@ngf the bfesa. strong adj uvant. 5 Neverthel ess mal aria
vacci nes have been proposed enpl oyi ng reconbi nant
TIRAEPOX I dadtcl ¥ RGLRUIBy defh%reﬁ )é |V\‘ﬁthvpst?(9% ARans 7
describes certain viral rs I ncl uding specific
adeno 5 (Ad5) and adeno 35 (Ad 35) vectors, both
derived from human adeno V|ﬁuses encodi ng CS protein.
10 There are nore than 40 different serotypes of hunan
adeno viruses, which vary in their pathogenicity, for
exanple AdS |s aSSOCIated mnth n1|d resplratory

Y reR ] T T o .
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15l munity to adenovirus infections is thought to be
life-long following infection. It is thought that

WEe@9exi6st i ng i Mmunity to particularly Ad5 andP@GUBE200%§66762

result in the neutralisation of therapeutic adenovi ral

vec ors b sed on. human adeno V|r ses. This H
Neyegt ?lﬁerra P% VRCCHep an ?F@gé’%‘%}’%? ?fﬂ@lowetrsw ing o enoviral
VeGHoEY, Gpr qX@ WEhL Y43 /Y epcapenigriam yigl ypdors includin
spPReEifAG ﬂé@m‘r )R adenododid In vegens, bathdpxpeed fzthﬁelan adeno
vipses engoding/eppiaeini s t hought to reduce the issues of

pre-existing imunity by providing a vaccine for
Thptewemhore thaarkd/ diffetenesiotepds ofthunmah adérd vdoRpy, wdiidhgvarain
théie phth6@dni@fy, BTk EmBRIAE RaswdcRLLINOIYH Mald ryeadiy Afections in
childt®0Aughed NAY abOthdSgHtadbd aRbeib¥d vit) re§HRRHH Mfe@ions in
ad?[tgta%%‘lq@qpthﬁﬁ%ﬁe}g? é}sgﬁ%ﬁﬂoga Wiafk, fal ciparumor a

ragrrent 25 or exarrp e as shown | n Seq I D
1} gge@e %?%10Tm§g?ﬁg?6lgoe§e Htg ogdg 311163 & ectlon Itis

thﬁ?%’“? ﬁraip%w 3 15 Q&%ao PHGHY &aa 5 pray result in the
neutplisaligR Qhiherappatic aigneyral é(F%tPTﬁ NAASPR 1V igysese dhis
mypryoyee @Athmweetle cHeqtiyenesy QEW@é/eétﬁ& aihg ge@tﬁelswr%teeted rom
engfringenglls Mndvmanufa¢trefethead chnt entigcasn Ade2 gene) Seq ID
No: 3An alternative am no acid sequence of a
Thrptenninaaiticpas tidaphie deduco theGSsues of picrexaftingimmunity by
prﬁﬁhﬁigﬂﬁ\‘d@ﬁﬂné f@fREveRton bieseirdutiasntAd@halfindoRiphsingeq | D

RBicAdn '&@ﬁ&@ht%ﬁ?ah%d@ﬁ%&%ﬂ@&t&@ﬁ @laGcteied RS & Bin7 &f Cv-
333%90&(1@1 rofeif E@%lg%&ﬁ CB%r@t'eﬂl '%d ch gﬂﬁr) orsaeﬁ*a%IPeIﬁ‘b

(seq TD No
r%orm %34/‘932 kg(PIDA‘ amno acid
ence.fro Adeno 7(seq ID No 20 from WD
91%1%8@9 n E&%ﬁﬁﬁ" ¢®%An anj no acid ~sequence f rom P.
PcN@ar uln Cs pr ot e 2y %C@ 1guenER,of A oigingufigen derived
sequence fromP. fdFensay RIRcEsel deksing 88 grefayedde hosn as
am no aci d sequenceAdeZampRin)f al ci parum CS protein 45
Segdp N@ N 10An ami Aaudcicdcsegyadmee cheaimgrhe paitcin pdSaqiD
CS protein Seq | D Neéo: N(idMaotébercteassedpderae) for CpG
Sch8BONo: 3 An alternative amino acid sequence of a protein/antigen

derived from CS protein of P. falciparum (referred
herein as Adel protein)

SeqID No: 4 A nucleic acid sequence encoding the protein of Seq ID
No: 3 (referred herein as Adel gene)

SeqID No: 5 Capsid protein sequence from Chimp Adeno 7(seq ID
No 17 from WO 03/046124)

SeqID No: 6 An amino acid sequence from Chimp Adeno 7(seq ID
No 20 from WO 03/046124)

Seq ID No: 7 An amino acid sequence from P. falciparum CS protein

SeqID No: 8 An amino acid sequence from P. falciparum CS protein

SeqIDNo: 9 An amino acid sequence from P. falciparum CS protein

SeqID No: 10 An amino acid sequence from P. falciparum CS protein

Seq ID No: 11 Nucleotide sequence for CpG 1826

Seq ID No: 12 Nucleotide sequence for CpG 1758

Seq ID No: 13 Nucleotide sequence for a CpG

SeqID No: 14 Nucleotide sequence for CpG 2006

Seq ID No: 15 Nucleotide sequence for CpG 1668

SeqID No: 16 Nucleotide sequence for CpG 5456

Seq ID No: 17 Shows the nucleotide sequence of an alternative

expression cassette to Ade2 expression cassette and
cloned into C7 adenoviral vector
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Seqg I D No: 12Nucl eoti de sequence for CpG 1758 Seq ID

No: 13Nucl eoti de sequence for a CpG Seq | D No:
waanaorwe: i de sequence for CpG 2006 50 Seq | D INGI/EP2008/066762

15Nucl eoti de sequence for CpG 1668 Seq ID No:

1 | eotj de sequenge fo 5456 Seq | D

SEE oy ot de Sequates 1oy TEGR Sratkre g B ATELENBRwon
cassette to Ade2 e>€f5‘15§%t§1 Jeneddatod: { adeandrd VéHeH i nt o
C7 adenoviral vector 5Seq |ID No:18Shows the

Sequd Mot i d& sequenceShofvsitheconigte eygnotidesiegvencea gistbe symthetic
cloned into C7 adenwsetmbitanyeaston? Sxt§2) D No: 19Shows t he
conpl ete nucl eoti de sequence of the synthetic

Briefcdestription of/detligu®@s. - Ade2. 10 Brief description of
the Figures. Figure 1Shows a plasm d map for

. 1- Ade2 15GHowgul fasiBaeNE fohfCRRASAl map for

pShuttI e6- Ade2 Fi gure 3Shows plasm d maps for

0-Cw Ad t on bet ween
i éQOCS-spem fle%lo'@sgg ?Iggdprgn%@g%%ﬁt%gg%’gg?by C7 Adel

& Cr Ade2 in 7B1/ . ow
r?r?arl son bet Ogvr?p? agf)ec:lqﬁ?ogél\glvl $gsponses
i nduced_by C7 Ade2 and Ad5 Ade2 |n 7BlH,6 F
1@5@?3&?%3 12 torsepRgriseRpeiviced e 16 hgell responses
Cs-speci fic T iadrgedbadpondels&i(deetingy> B/ omie. and
Ad5 Adel in C57B1/6 mce. Figure 16Shows anti-CS
Figmees Boay1 r es pdsimescaapasison hetw cby thel(ISapecificCh ¢BllfeBponses
m ce. 30 Fi gurieduckd tand7 1aiShamnd KidGetde@sn 5 7BHE mice.
CS-specific CD8 T cell responses induced
Figures 12 to 15 Show comparison between the CS-specific T cell responses
induced by C7 Adel and Ad5 Adel in C57B1/6 mice.

Figure 16 Shows anti-CS antibody responses determined by ELISA in
C57Bl/6 mice.

Figures 17 and 18 Show kinetics of the CS-specific CD8 T cell responses induced
by C7-Ade2 in CB6F1 mice.

Figures 19 and 20 Show kinetics of the CS-specific CD4 T cell responses induced
by C7-Ade2 in CB6F1 mice.

Figures 21 and 22 Show cytokine profile of the CS-specific CD8 T cell responses
induced by C7-Ade2 in CB6F1 mice.

Figures 23 and 24 Show cytokine profile of the CS-specific CD4 T cell responses
induced by C7-Ade2 in CB6F1 mice.

Figures 25 and 26 Show kinetics of the CS-specific CD8 T cell responses induced
by C7-Ade2 in prime/boost or co-formulation with
RTS,S/AS01B in CB6F1 mice.

Figures 27 and 28 Show kinetics of the CS-specific CD4 T cell responses induced
by C7-Ade2 in prime/boost or co-formulation with
RTS,S/AS01B in CB6F1 mice.

Figure 29 Shows kinetics of the HBs-specific CD8 T cell responses
induced by C7-Ade2 in prime/boost or co-formulation with
RTS,S/AS01B in CB6F1 mice.
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by C7-Ade2 in CB6F1 mice. Figures 19 and 20Show
ki netics of the CS-specific CD4 T cell responses

WO pooed185by C7- Ade2 in CB6F1 mice. Figures ZRCHRPR2008/066762
22Show cyt oki ne pr ofile of the CS-speci fic CDB T cell
res ses ind 2 O Fi gur es

Fig§To 24show ? C%BPg% B W e &of Tsall o ey
T cel | responslé UGed & 0qsh OB atign wit
Fi gures 25 andRPBSHHWIA A 13@:51 ®fcct he CS-specific CD8
T cell responses induced by C7-Ade2 in prinme/boost or

Figare§ 3F and 32 i orShoivt ¢ytdiSRT 5,081 ASOhB CSrspEB6E "D € ecll responses
Fi gures 27 andn@SHow Ki-Adtl tsprohic/bbmst 6Ses fremiufation G
T cell responsgss,snlEieinyB6H - Ade2 in prime/ boost or
co-fornulation with RTS, S/ASOLB i n CB6F1 ni ce.

Flgutglé@e ZQShOWSC%b Ebfo‘ﬁl@Bf ﬁl@?{EﬁE?eél G rhg ?c%esﬁoﬁs%kl

esponses | ndy Ré/b EPQosfor&manon with

co-fornul ati onRV\ﬁég
5Fi gurre 30Sho |c§1 1Elclngs specific CD4 T
cell _responses_ i nduced /- Ade2 i n. prine/bgost or

Figgres 3¢ and &2 i orC¥iPkiRC %10 @@PE?'W&C%B@%“ Hice B IePPRtsP es
31 and 32Show 894SR DHE pAdeT Inedrne/boest oSces fRERufation eof
T cell responskES, S%W&@&W@lﬁd& in prine/boost
or co-formulation wth RTS, S/ASOLB in CB6F1 m ce.

Figiigdoe 33Cyt ok ytekine pfdflleobthe Hits-¢iBsifis a4 Ticell €EPorses
cel | responsesinduced by C7-Ade2 in prime/boost b€ ERhubliYion with

Cr- Ade2 in priped BOOSH1 B CO6H OMiBdl ation with
15RTS, S/ ASOLB i n CB6F1 mice. Fi gur es 34 and 35Cyt oki ne

Fl?ﬁfgg bh g <g§8 tcges %Rﬁ)%blﬁ %eﬁgﬁﬂ tﬁ)%dgz rés‘f)?ﬁ’s%g ced b Cj—
Wint EC;TS, S/ AS n Yo %Hn%la ‘emté %kA 1B in
profile of the lglbcgmflc CD4TceII r esponses

Figures 39 to 41 Show kinetics of the CS- & HBs-specific CD8 T cell responses
induced by co-formulation C7-Ade2+ RTS,S/ASO1B in
CB6F1 mice.

Figures 42 to 44 Show kinetics of the CS- & HBs-specific CD4 T cell responses
induced by co-formulation C7-Ade2+ RTS,S/ASO1B in
CB6F1 mice.

Figures 45 to 47 Show cytokine profile of the CS- & HBs-specific CD8 T cell
responses induced by co-formulation C7-Ade2+ RTS,S/ASO1B
in CB6F1 mice.

Figures 48 to 50 Show cytokine profile of the CS- & HBs-specific CD4 T cell
responses induced by co-formulation C7-Ade2+ RTS,S/ASO1B
in CB6F1 mice.

Figures 51 and 52 Show antibody responses induced by co-formulation C7-
Ade2+ RTS,S/AS01B in CB6F1 mice.

Figures 53 to 55 Show kinetics of the CS- & HBs-specific CD8 T cell responses
induced by C7-Ade2, RTS,S and ASO1B responses in CB6F1

mice.

Figures 56 to 58 Show kinetics of the CS- & HBs-specific CD4 T cell responses
induced by C7-Ade2, RTS,S and ASO1B responses in CB6F1

mice.
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i nduced by C7-Ade2 in prine/boost or co-formnulation

wth RTS, S/ASOLB in CB6F1 mce. 25 Figures 37 and
w@3Bhoweant i body responses anti body responses PCHER®AS/066762

by C7- Ade2 in prine/boost or co-fornmulation with

FiRpineor BS0 by ¢ U pgSin £€%%f¢?§sc%@h% SORRIRE CDA T cell
responses 30i HatRO8eEsEYIwesd Py (vt ded: & Sera é§Q1B reSponses
RTS, S/ ASOLB i in&HY¥EL icge. Figures 42 to 44Show
kinetics of the CS- & HBs-specific CD4 T cell

Fipersp 61 se64 Show cytokine profile of the (8d &cHBsdpecific CD4 T cell
co- formul at i onreponbaddudsd Sy &I7ASMIB RITiS, S 5itcBABA 1 i regronses
Fi gures 45 to id{Herw mytoki ne profile of the CS- &
HBs specific CD8 T cell responses induced by

ge%?ﬁe %‘g(-gltgzség& ﬁ\%}j)%a @E&I{)‘Iggggi? d By By, 9}1'%1%2“?{%5 M

HBs specific responses |nduced by

co-formu de2+ SOl 6F e.

Figig P baTaR o rﬂlﬂ %ﬁ%ﬁ@é? ?%éﬁ&é@&swnguced
co-f or nul at i orPYc¥ht H% BOICH CBGFl m ce.

Fi gures 53 to 55Show Ki net| cs of t he CS-

Figgss 6pend 70 ¢ Gwwrkivetids of gdplobrspepific CD4 T cell responses induced
i nduced by C7-tAdeatheRT S/ d&Adn ARVIB miesponses i n CB6F1
50m ce. Figures 56 to 58Show kinetics of the CS- &

FiglBgs $pesd 72 ¢ Qkbwicgeitihe pRSNOsSHAS ASNGhEitid Ays TeehdgBonses

RTS, S and ASOILR4R8me @?@tﬁeﬁ@dﬁ@ﬁi’zi iCBBF1 nitkd. gur es 59
to 61Show cytokine profile of the CS & HBs-specific

Fl%? 31% 4 " ESHRN 'ﬂ_gﬂfoﬁ‘e gfyt %s &é %-Bi! f&%lhgewponses
Skl s SR R

10 duced 7- Ade2, RIS AS
TheeSHoHSE e a%e%gé?xén AR %ngh@éné%oiﬁﬁg@és}?o‘km%equence D
Ny O (pydon segy Ss(npelgigastl sguarehdl 1 Ritsxan serpenesindg 12

(fibespotesnofiW 93'/1)46;1 2deare incorporated by reference. The deposit
nurnber for C7 is [ATCC VR-593].

The characteristics and properties of any given adenoviral vector are often individual,
although there is a hypothesis that vectors may be grouped into families and that
adenoviral vectors within a given family may have similar characteristics.

Employing C7 is thought to be particularly advantageous as it seems to be more stable
once the protein encoding gene is inserted than certain other known vectors, for
example C6 also described in WO 2003/046124. That is to say C7 is thought to be
less prone to re-organisation. Of course it is very important that any adenoviral vector
employed in a vaccine is stable because pharmaceutical products need to be well
characterised and shown to be stable and safe before they can be marketed.

Pre-existing immunity to C7 is thought to be very low and thus the risk of
neutralisation of the viral vector after the first administration to a patient is low.

Furthermore, there are thought to be one or more other properties of C7 that are likely
to make it particularly suitable for administration to humans and/or for generating a
favourable immune response in vivo.

In one aspect the invention employs a synthetic C7 viral vector, which may be
particularly suitable for gaining regulatory approval for administration to humans.
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15 Figures 67 and 68Show kinetics of the CS-specific

CD8 T cell responses induced by synthetic C7 Ade2 in
w@BePA7wite. Figures 69 and 70Show ki netics of PETIEP2008/066762

CS-specific C4 T cell responses i nduced 20by

S nthetjc C7 Ade2 in CBG6F es 7 72

In P bt uiel Famesnel i b E i otpingiap e 165 729614
arpigg 3eide BEN9Vsduced by synthetic C7 Ade2 in CB6F1 mice.

25Fi gures 73 and 74Show cytoki ne profile of the
In@8e gprwet thicgnabmi antigen Fngodep by desdemaitieédedtyr is yrodiedite
re@pvédde2ntial gGB6 5 atmincetes, Theexseplethcenanda@d elhamatmaynreplace
a $&fint sudie scstobediniposiviéh 20613/304 6134 ITsdiguénce | D Nos: 6

(penton sequence), 9 (nucleic acid sequence), 10 & 11
In(ORE% QM PR UBRAERN thk plateBnki g@ﬁ E€mplo ?E@b(ﬁ}l pi&es WR following
antiQ3tidg6124 are |ncor porated by reference. The deposit

nunmber for C7 is [ ATCC VR-593]. The characteristics

and n adenovi ctor are
ofte@%@kgéﬁlgﬁﬁwﬁhough t Dyasﬁypot hesi s
t hat vectors y be. grouped |nto fam lies and that

op3ISRYENISGHES At a‘ri’gt‘f YPigORerdr 1o 29 given fanily may have
simlar characteristics. Enploying C7 is thought to be

Inwae pbegt die pyoteidkratigegesadedepnnrissethesintioo badsior e
stabl e once the protein encoding gene is inserted than
cer tAIGL ot her [Sp@WDd Noe@jors, for exanple C6 al so
descri bed in WD 2003/ 046124. That is to say C/ is

fol BRHEE at B bacARingSS prone to re-organi sation.

course it is very inportant that any adenovi raI vector

In%‘iIIB' i%/e%fjthe ”nﬁ\% }\?Qﬁgﬁg %ﬁ%ﬂé e 3 Jab %%ds
F @g%g ADENANBYAN

I%BTPW% PNARP 181A Pheut ral i sation of the viral
vector after the first admnistration to a pgaeq&AtNg: 8l
| ow. Furthernore, there are thought to be one or nore

In@nhe@spept thp emtenten afploys b ipatteiarcemipiikiak yha followkes dnjino acids:
particularly suitable for adm nistration to humans

NAé]ﬁdl)“@rP o gepreratt nyPa PfAéWo]%ﬁfNé’bN@“i Afifhe response in

v 50 i Toite Tatpett e HelTi ientt bn "ehpl oys a

A%)énﬁ’fé %\} CZA'S{i |N§E \E@Eﬁ@PANPmNghNWyNﬁ% particul arly
sui t'abl or gai ning regul atory approval for

adm ni stration to humans. WD

2009/ 071613PCT/ EP2008/ 066762 5| n one aspect [OR&ID No:10]

mal ari a anti gen conponent fromthe CS protein has the

Injagyrtharaspest the papicHYABIEER smployed e@mprises the sequences of Seq ID
No. 7 and/or Seq ID No. 8 and/or Seq ID No 9.

In a further aspect the protein/antigen employed comprises the sequences of Seq ID
No. 7 and/or Seq ID No. 8 and/or Seq ID No 10.

In one aspect the protein/antigen encoded is Seq ID No: 1 or 3.

The protein sequence given in Seq ID No: 1 is new and forms an aspect of the
invention.

Polynucleotide encoding the protein sequence of Seq ID No:1 also forms an aspect of
the invention, in particular the polynucleotide sequence of Seq ID No: 2. This
polynucleotide sequence (ID No: 2) is already codon-optimized for expression in,
humans.
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In one aspect the malaria antigen encoded by the
adenoviral vector is nodified to renove potentia

w@kopeo3int i on sites, for exanple the am no acPCI/EP2008/066762
al ani ne nay repl ace 10a seri ne, such as shown in

0si t.i on t 379 of Se e ct th
vl AaReH Soie cpidsRvan Cnesdiniahp syt of S D RGS epig be
cod BPpaﬂpﬁﬁ am no aci ds; 15NNGDNGREGKDEDKRDGNN] Seq | D
No: 7] optionally | ocated at about amino acid 81 to
TigAnvémioonsoaspads ta Yeetqus/plasmisdiotts gemplend aded preparation of
th€é 86%1 h§Bisd fiRRnFbRM FEAID RO 1A EalpieebdliP tiNOrefdratidi of a
vifX J0RO Eacbrdid}Eio thd fi"v@ﬂtmﬁs 251 n one aspect the

I nvention e oys a protein conprising the follow ng
am no aci ds:

WhRIARISRRIBRANBNARPHANPRAR PRI NANNARPRARERISNB RS Igan be
cANIPIAINP MR NANRIGANRIANEOAND fO RNANRIMANPENABFENANFANAN o
syRINONENANRKANPNANRNAIN: pBetid 19 pRIT 1 24630 ﬂxlibr@ﬂba@& pectbr

fok Bzﬁnhﬁlg’ £0LitBN SIPRlsOIA cBssPHOT BldhHIEORRN i WE contain an in-
i.d
R e e
PXQERPE NV D P NAN P NAN P 35 NAN P NAN P
NAN P NAN P NAN P NAN P NAN P NAN P NAN P NAN P NAN P

HogarelB adaNic probary deiciaNulRr )t ut p8derablp, hiv:ycd Q) fod Oxdnaple
Sdcukdrpricasfigekahpe Jabdiebmni@Rtbgen: R ¥RtoEoiC s dTAMCEedata
bakb ?ac%@sgféﬁ'?l%ﬁﬁ)ef)%@@ﬂ uh@etNﬁe anél RIT C G0 @e'ﬂ@sud% Smith

K%}ed{{el ) aggn pn g%ancchc;rffﬁg es Cpleaé{s fese 11%(?%&6 Schzzosacc%am ces (eg

Eq54¢ ‘I‘lﬁ?my?esaﬁ?@ (opd 24 Rﬁf eg Khnyerspyeear ey Ny chig (g

Pirhiapastonish et sarné (sedlasis eidmpolipanrrdas ddeviie (Sebprravia

liNdvtick) and Shwhiheioptyodsde g Sepguriee cgs yewldnmu/Seq 1 D No: 1
is new and forns an aspect of the invention.

InRRAk ¥ieet @etihdatien pRAIIRY ubder thE 0b@bM 28QAYRR ¢S tHRfinwr@eoh Br a
prdRinloBAD106 ToRRe SRRt & prbM&tioR bE Ral R, 1N

particul'ar the pol ynucl eoti de sequence of Seq | D No:

In%na Egpe%t @8 llgv%ﬂﬁglf gEovg(Fes %i}ﬂggﬁ]a%gut caPﬁoll\”Qlula%%n ém%lﬁg ngliral

Vexz‘ @?W b%ﬁl%@]é 7 sp%lh 3 tomc carfier suitable
fopBNSfHART SBi %e%ma%tﬁe@ %H}%f‘e?‘ﬁ? PEPH- of Seq 1D

No: 1 may be codon- opt|n1zed
In one ernbodlrnent a formulation comprises:

e an adeno viral vector according to the invention,
e amalaria antigen such as a lipoprotein particle particularly RTS,S, and
e optionally an adjuvant for example comprising a saponin and/or 3D-MPL.

When the vector encodes the sequence of Seq ID No: 1 the vector is particularly
suitable for use in a treatment regime with the protein known as RTS,S. This is
because the protein encoded by the adenoviral vector corresponds as closely as
possible to the “RT” component in RTS,S. Use of the vector in a regime with RTS,S
is thought to have the ability to reinforce efficiently the efficacy of RTS,S.

The viral vectors described herein are suitable for use as component for a malaria
vaccine. The viral vectors of the invention may need to be used in combination with
other components including other antigens to provide adequate protection against
infection. Nevertheless the vectors of the present invention are suitable for use at
least as a component of vaccine or treatment regime.
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The invention al so extends to vectors/plasm ds/ hosts

enpl oyed in the preparation of the novel hybrid fusion
wee@veiwidf Seq ID No: 1 or enployed in the prRUHER1008066762

of a 10viral vector according to the invention. Wen
Rgéestparatl on and i sol ation of the protein is required a

abl e plasm d can_be e ed to insert the

RE2§r6n e Péﬁ@@@dlaﬁ gesesibed He & /6012 (g drog Bufefcamsiramhost
NF®/38y stréiek i Ehe Al eexidepdquende far SieiRdbéerplaarasseits and
pr@dﬁbeé %aﬂﬁat@orﬁprﬁhﬁdt Nprodried inEighro dOWI093/cer 5'2)(kdf@réti to
thotdlat A Tasﬂgxpr ession cassette. The plasmd w |

gener al contain an inbuilt marker to assi st

selectlon for exa | e a gene encodlng for antibiotic
In thespantew 06 thiy Sn_egugaf&n FICDI ST DI COMRRIENIBI s can
phaenprcotieal yormiudatmm veittkae thetdpeutbutifqet af by @it yightarfediluent or
cayrgahl]s & ioliinekadasingtidOofSacsbipicany Seitab(d @iiri@X arhlde PBS, saline
angak & HRE, QY GRAGRE B¥b Jidfh mcd&ﬁﬁﬁu%ff ekap(éﬁﬁﬁecgegeamﬁ% e

adi&%@%%ﬁéy&avg ld%gglol% ?c P%]ff d\? IV h.i f?e%m:“s r%hg;‘ap% in the
a g%ng l‘? |a %&gtlg g(élgp%nenﬁ-ﬁé@éa§ erapeutlc € fect

Schi zosacchar onyces (eg Schi zosaccharonyces ponbe)
Kl uyveromyces (eg Kl uyveronyces lactis), Pichia (eg
AdjusRh& pastorl s), Hansen ula (eg Hansenul a

Pag&k hts 2 B?é"é c(e%%o}fg"ﬂ{ &b 8@&1&@9 Y] i \?ﬂ&’r
oA B Yﬁ”( ey fé@%efref??éor isogPg Toll
é%ﬁpénrri*gaaowt He!l |1H‘R¢éﬁ<feipéﬂii 4ovzonish et diks refertos d agpnin Tell

llkfecnecaplmf & ageatstrent Tdl like evepion Daganfist adpmnin.or 80mbmabomss

thagpect the invention provides a pharmaceuti cal

formul ati on conpri sing a viral vector according to the

InISaLﬂlVee rBkgglrn n(f % %Vafl{: fgﬁl"le thljseucfeé)?or )@ER ﬁ(ft gﬁ]%(‘f rceaxrahlp € an
ALANSEHSEEY 2] lﬁl%rdé“?ﬂ%tt"&lﬂa m‘PIH)PEH%Ph@ R mPre
paftagularyal-deseybeadomprahosiBByldipid dedD vMFdl). vect or
according to the invention, a nmalaria antigen such as
3- Eehdympd &bﬁbﬁho@ﬁﬁdrylcﬂlﬁd pais kb6 wh %rolrryuﬁ%&e% N8912,094 and

i
Uﬁg)tal[e% &%gﬁ& ﬁgj[;%%fh bS?ﬁtmgvag% %?pg%@o i ﬁl{]ﬂunochern
Q’é & of Seq ID No: 1 the vector is part|cularly 40
suitable for use in a treatnent regine with the
3pMdPEiinsdidonder dse tRIdSBrk VLS by Coegauspotanen pndpemarily
pr@ﬂl@&@@mmere@g@@@ywalan\lm hePpRESBPAISt @S be produced

acEORRR % (RS mPARH kﬁo§eﬁ ih s 2 Bo Z?ﬁgpgﬂgﬁﬁcalw 1tR§—§rr§xture of
-l odndig pﬁ’%@ A TioRy AFRINE 4ef5f°r é.agﬁﬁs P e’#??%%liap

thg porpprasitepns ok fhedrgsephinveriianoyialpesticls BRoMRErie pipda Senall
pestigle 3BHM PLdvas aperticke sonyoh drat itfroxy e sterilarfilgraddbsiugl a
0.Them Yiltel| Svhqirrasativhs bivedcsaritedtih WO 982 1082 dSyvhd used
delriVa@ R Natd  ArdMddWrOiHagho RAFRPRENLR 4i ApehidiiAGu@hP&Jut not
mgp%dt%ens o provi de adequate protection agai nst
ection. Nevertheless the vectors of the present

invention are suitable for use at | east as a conponent
O 4 dicony-61013-deaxyeht (R)dydascarmyloxgtorygiesaRylngne pro-
phoeplpmefaDegluap ydewsyli-Dd (R - hrhRoBietrodcs 2n(ydgnifno poo-IP-
glﬁ@ip@fa@@ﬁﬂﬂﬂh%%@é@%sﬁiaf@%‘l’?@ 93711&02 | eoti de sequence

for the RTS expression cassette an predl ct ed

rOV|ded|
0@%@1‘6@??@%& PR 385%‘ Rk g0l Fopgia-aze-o(R -
[%b%thérs&oxmetr@qiﬁ%n parinpldesan- Oeliel o] Ghis(d ﬂP}@F‘é%eélOPl%PSﬁhate)
(Wonpaddnt andhWO pb@dtedLeut i cal fornmul ation with no
therapeutic effect inits own right. A diluent or
carrier falls within the definition of an excipient.
Suitable carriers include PBS, saline and the I|ike.
Adj uvants are also within this definition of excipient
because whil st 15adjuvants may have a physi ol ogi cal
effect in vivo this effect is general and in the
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absence of a therapeutic conponent is not a specific
therapeutic effect. Adjuvants 20Parti cul ar adjuvants
wae@vhnese sel ected fromthe group of netal saPCBHEP2908/066762

in water emrmul sions, Toll like receptors agonist, (in
particular Toll |ike receptor 2 agonist, Toll like
receptor 3 agonist, Toll |ike receptor 4 agonist, Toll

OM k& MPeapDdY ( 38-agfdni3sli(R) Tolecanprlexyteradscaroydinagoh#-oxo-5-
azayod[ (RpB thydtdsgtatadapnoyladirmddseusl ) 1,0-dapbaligiregenophosphate

1@%&@%&% tENEWePH1/46127) an embodi ment the adj uvant
|s a Tol Ilall<e)hreceptor (QLR) 4 |igand, for exarrpl e an

T %St S'fi’:ﬁ]yﬁ)s[r IISFHS é&g&ﬁtlg%{géldgji# MP pgr%t | \lljelrgclt 11%/ an oil in

W@emlelylpatoé guitiire pi % atoy pmpisising. Ahg¢ gmorpoksion of 3§-MPL is

ad3ailegoyb sinedlit iomsipholathn of yifedtorpl-delA respokpswn f rom US
patent No. 4,912,094 and UK patent appl i cation No.

OtherFERE %a&ﬁ'vpﬁlzh 91'39 b% IJCB 1 cf%' rpha’hes (AGPs)
Swﬂmﬁw PO o @&8? % 3’32%?%%65 53 IREprepgratien of

P distaEse digsiased), @éplllal’mé%%ﬁ agrreptablanalty N 4G sr# disclosed
1nt§t&6ﬂft4y%|§@ Some AP sbree PEBdugenisacawrsdimegre dLRA@ntmgomotds
Béthsed seght ithb&eul2d@d@didntdh. Chemically it is a

m xt ure of 3-deacyl at ed rmnophosphoryl [i p| d Awith 3,

Andther 1rn at%%gﬁ}ltte %r ﬁsheallnr%ﬁe ]t)resen 1nvent¥on 18 ull ‘A an g,
a tl cle
$ I8 @ SapgER re@statl% tS@YamfmﬂtFa 0 h%é‘teﬂcélil gee
Qw{ de Ssmrtaﬁté@l o anggyasfesistesetitied a8 hryiag ediuy it aaghitaby
DARQghaPéam ihi1DT4( Safardh ajuepas’atiraiis. fir dicdesaitcbed in
me%é@ﬁq 9el. By rSﬂ}ﬁigbﬁVQﬁz[ YRtin @341054) Pudifild &aBments of

Q&P%"th\z@% c Q?M&Iat }% rétaﬁggd}ﬁéatn‘? aétWy%'tﬂzﬁt thl%ut

totﬂfltza 59 a%e vi Qalé 2 PR 18- @68@3&%@489%@?&%2& (@sea
knepi R AopndQa23 ) Ho A datual peranif dgsivicd Awes e bark ¢fR)
OB Injpchapumdret Matieg avhoohl iadd oee TD&-Hytotoxic T cells (CTLs) Thl cells

anglaysreqyrhian@gyGdi indioagesspbasphat €) , (WO 95/ 14026)  OM
294 DP (3S, 9 R

Jlér@%rmﬁ‘ajt?ocnasno?%&)i}ﬁta% {)ge%ecfe@cnr%d Wrﬂlalo }urt%elp %(o%lprlse a ste%ol

‘?ﬁﬁ/@m% T8 Attt Qfdarisial Al fayadly ds-n theerdsref 1110Pgo 1 -
1 weightliohyeiglg &repptadls phakedss 5OstEiD GPreRuB 0Tk ratie ofdS21 : sterol
beil 84€2) 1 : 3 wOM S pidyHy Asr Hikhah adfdrinist@RJon-@ST1(4R) sterol will be
preﬁﬁgﬁm}éﬂn@w{lﬁtﬁ@eﬁﬁﬁ&w 138 f0dboftt A0S such as about 10 ug to
ab%éfas % %) hydr oxyt et r adecanoyl am no] décan- 1, 10- di o1

r ogenophosphat e 10-(6-am nohex ano ate) (WD

01/ 46127) 10 Typically when 3D-MPL is used the
Ligpsoin forametmms pricralbecondin ¢ apetenl ilinida forexemple wat er
plmnphaﬁdphah«ﬂmenwhtdhpk eswailly non-cryatadlinceatuden camsperdthe, for

exla (MatidRcMTlnel GioR E{ﬂb@ﬁlﬁ@t‘d?lcﬁblﬁlfeeorl dilali§/] @

% lﬁ, ll&f "I%f flﬁagg&ﬁesse &félkoc‘c ac‘tpggﬁ g%a R hi L Bt reases
th%ﬁ @% of 11&%99%% Q2L hE 1o Qs 1&‘?%8%%%*8‘1#’ Pl
@@Sf‘o‘i’asﬁﬁ e 3oenatofchpged iniys pBen hr8payar-isyah & 5-10%.
Th@@so af gewl gopldispluilipsen)1-5@h6 (phmobcswhias 80429%.
acceptable salts of AGPs as disclosed in US 6764840.

Tl%%orﬁgéoﬁtlﬁfs%Mﬂta%gMPLs SSdea@ggteﬁ %o%h%sﬂﬂo% lipid A, also

nt
kng) a%g% ﬁ/hﬁéo%%nﬁ[ r§ kﬁ&r‘lm}t Eg %bfZOL?]Tei 1b1§§s a rﬁm%tﬁre of 3
égéiﬁt PRy F‘BWOPI%OSQE? Arfvithd: oF psyRids! aigg ppd is
mmuf@,ct@reé apdnbinnpreneshemi Mantasol at ed fromthe South
Anerican tree Quilaja Saponaria Mlina and was first
descri bed as having adjuvant activity by Dal sgaard et
al. in 1974 ("Saponin adjuvants", Archiv. fiir die
gesant e Virusforschung, Vol 9 44, Springer Verl ag,
Berlin, p243-254). Purified’fragnments of 25 Quil A
have been isolated by HPLC which retai n adj uvant
act|V|ty wi t hout the tOXI C|ty assom ated W|th QJI| A

P N NI NPN NN\ o PN — o NN A o o
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Particular formulations of 21 have been descri bed
whi ch further conprise a sterol (WO 96/33739). The
WO 2000071613 (621: sterol will typically be in theCOERI08/066762
of 1:100 to 1: 1 weight to weight. Cenerally an excess
of sterol is present, the ratio of . sterol being
The sapeniay mey inpthg,frm of miceles, lmmrﬁﬁ%%q(gsww St 88t on
exgBivelynwitls bide saltswp1 thapbe 315tp¢ égenef IS OM vretic¢as EP 1§ 10RD42),
lipoaoiges &f re RlbalLdol1didapstiue teéodiich 20 Gottg-1iks We hingdikabaultimEfc

coth1&:Rs I%F ApidicPAy&ed Bekcreles gad llahﬁﬁé?é)&?ﬁé fo%ﬁ}élte%t\bﬁp holesterol
an%qg)?(% %a tu}/ %1% ?%?{)Pannempﬁh%gt%l erlslulglsog éfoir %;(angﬁl%c Y SW(? ?5/ 17210).

at room tenperature, for 40exanpl e egg
Uptelgha sanopincin orasprted o BF &y ofmwbgqﬁﬁ@@flwmeh@pn,dg CeM or
anchil murater quindsiphat i dyl chol i ne. The |iposomes may al so
contain a charged lipid which increases the stability

I
Inﬁ*;luﬁo!gﬁmlu al oﬁg%ﬁ @%&oﬁﬁ@&ﬁ%ﬁ élgo %9 glseésc,i b%actﬁég@§ oﬁ ?I%Sﬁides for
USEALP B‘kﬁanl Yi V&‘Cfl ‘?fttB?]p’fs ln$he
oliggpp@easidestaspeyrlly éorﬁﬁlawwtwogs ingpre §inpcksotdq ‘ﬁb@mﬁﬂ@ separated
bysaid¢nstihr@QmpEdprefBably etsleast oo sndre ondeotedes c A D maviBiis a
Ct3sifleagyitaide dolmngt hospndhy hudléqidd. Ahc &pSPolkddautlc@tsdes are
yﬁl@aﬁ‘f&éoxyﬁ%&lé\éﬁdeé Slnm%goﬁﬁﬁ@n%ezin%c%gid& RéL) as a

ol %onucgeoi i 1§ %Eh%%g%rodl?hlggg QF, rn(%ré é)refgrabfma I%qil%&ot%lc}élte bond,

alWBH%h ahasth %%rapais fhef fpdsHBEPRAC HoBRt dRA ope of the
inp@uRN0 AS1BPCTERPRDDSho 86P6 2f BFHaventipn aialigeayclpetidenavith
mixed intefmudicctddd lakages. Methots del fredudigeptersphdrythidatd  not
ol%‘éﬁhél&dtid%k ¥r szPh&bhl%@ab %) dcQérigaYn 0 3,664, 183, oy smoof 302
anld szyff jces (EP 0 109 942), |iposomes or related
col "ol structures such as wormlike or ring-1like
mul ti meric conpl exes or I|p|d|c/Iayered structures and
Exampdey of o ligheyslqasidatiprape HOSh chol esterol and 1 pid,
TOC ATG AEG T3 B6 AOGAT (Gpe Wetéer enul si on ([SquDNo 11]
TEX AT AGEGIG VECIBAT(2EA)17540 Usual Iy, the [SapoamiNg:ilg]

A@%‘%&T@@C idrd bed 86T @ CaGGCp&éérﬁéGf or mul %ﬁﬁb No: 13]

Taﬂg nmunost
uf:r f=J0) é{qﬁ ig‘?la(téfég'ejgt C'(sps(ggmééxan'pl es ?15%&(14]
TGFi adi @4t po(ég Gfé”ﬁfé’@ 8dj uvants or [psedP Mg 15]
TGH A(F\@ TﬂrTegéﬁtGCﬁ\ﬁé@Q?lQﬁ\C ICh((Qp&bIé“f@,G cont ai niSag ID No: 16]
thokéquendtss negtdodesn plgspledrathigatemotidicdiimgrnueotide livkages.

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

g@&r@@aﬁg (?ggmhe%%ﬁ&y g‘&fﬁ)r?se ofRLF midHe Ciwggé@%?gbové\ in that
%%Veﬁgcwa%quga?% etl?ﬂseor Itins &szﬁ?}m eotides are

typi cally deoxynucl eotides. In one enbodi nent the
Then€eb nligbrestdoddes may besy@lalsizgd by eheoteilabd kngwn in the art (for

cxBRPERE EPdidsRD @A t@nvekichby, Bud @f@haklbiti®s may be synthesized
utﬁﬂﬁ%%%%@@% tﬂ%@%@r al't hough phosphodi ester and

r internucleotide bonds are within the scope of
the invention. Also included within the scope of the
Examndetofonl ldt € agpnigonelefepentides!ygsn or lpogeein.
i nternucl eotide |inkages. Methods for producing
Irr[iﬂ%ﬁhl(ﬁbﬁﬁdm arheas Ohi@anod heDR el@simod are known TLR7 agonists.

SlHQl GQU‘UQ LOALEa RhGwH] ?iﬁrdggﬁgt (ﬂl%gsinﬁlu%ﬁs ARBTLR? in

rnlch w%fe?’e%? 501% re]tgan\éé?% %ikf ?1%? Pol‘xﬁ%%%&ﬁ%%l%{c- ycﬁléyl&_gld a
coRS TP m&@ cligef VR AISRSS BRreneT! e @senstsy 3D-
MBb inareeap et Gre4@goisaarhihEpaas apnesmdsof oG LR LVIFt.
TGT CGT TTT GIC GIT (CpG 2006) TCC ATG ACG TTC CTG ATG
CT (CpG 1668) TCG ACG TTT TCG GCG CGC GCC G (CpG
5456), [Seq I D No: 11] [Seq ID No: 12] [Seq ID No: 13]
[Seq I D No: 14] [Seq I D No: 015] [Seq I D No: 16] the
sequences nay contai n phosphorothi oate nodified
i nternucl eotide |inkages. 35




10

15

20

25

30

35

40

45

50

Al ternative CpG ol igonucl eoti des may conprise one or

nore sequences above in that they have inconsequenti al
wa@leleniwns or additions thereto. The CpG PCT/EP2008/066762

ol i gonucl eotides may be synthesized by any method

known in the art (for 40 exanpl e.see EP 468520).
ATHRPERP Y 3Nt r%éu@ﬁﬂtemarl & Q€ Megstditinnsbeniagluged. st Wési zed
enphdditeritrilis ammanosimeled vgilrbterﬁe@azﬂated BExanephesphofyl HpHlAR(3D-
MPLggoni st i nclude peptidoglycan or |ipoprotein. 45

I m dazoqui nol i nes, such as I m qui nod and Resi qui nod

A A e o I e

vvher eas doubl e stranded RNA and poly IC
In@pe gnasbdic nilievpiicopapriseyQBEl . aci d - a commerci al
synthetic mnetic of viral RNA) are exenplary of TLR 3

In&@e Rkl Bthe IDMPhntl OnidRis |l e of a TLR4 agoni st whil st
CpG |I§&an e?gﬁpl e o TLR“g agonist. 50 5 An

nunos ant ative| in addition be
Ini o PR eh e P g el L% B S ShAHOLR -t ant
wi |l be 3-deacyl at ed nonophosphoryl lipid A (3DVPL).
Inlone esrecttipediuvertes fdjnulatett asdpoperinses 3D-MPL. 10 I n one
aspect the adjuvant conprises QS21. In one aspect the

Aaaszw\@mmﬁﬁaﬂ%smu% Mﬁﬂ Qnd)ng @%@fes%ﬂ b@g 849) B albvater
ernlﬁmgn% or, g?oso alafsorrn nlap ons corn cgﬁp, SI ({'(3 f]oroﬁg MPL
13t

uvant f
foﬂﬁ?lﬂ%ﬁ‘fl A GIR0 ORC ‘b P mv Y ems
cogrisg4gombinagpn of ADMAPr Q32! endi §p6roélgonuql¢q@dg @ﬁétscrlbed in
US$ 6658478tand s €opi8.si ng 3D- MPL and QS21 or 3D MPL
fornmulated with other carriers (EP 0 689 454 B1).

ferred adjuvant systens conprise a
e

t
I on af 3D ol | cl eoti.de
V%F§“{Té’§%w Hog 1 gengE: Wg’égé%ﬁjddﬂﬁ% aTrgE& er pments in
Vasines) ited iy Wlecstnd, PriiseitittiagnPicss, Bakinery Maryland, US A,
1998s dincdpsdlation NetvirTipsdseansdleBeibel oprmexinsple.byMadiertned).S.
Pa@@iitu,ezgs,kgw7Vol ler et al., University Park Press,
Bal tinore, Maryland, U S A, 1978. Encapsul ation

i d bed
T bR ey e Ctr%%a%l?ez“ﬁ‘é%xﬁ%&h Piardlestis ane
thgyrpeuiis P;b‘ﬂé@%%t ‘F ingly she lﬁ%{?ﬂtb)é‘ RIQWHeS Hyacke gomposition as
deperdisdyiicenan far vaeith mbdiciapelor exanple.Josis treameant didigl v t he

propiveéadis ohmpladyi des a vacci ne conposition as described
herein for use in nedicine, for exanple for the

Into%%&cl{?é{‘ﬁ <M nfbn BE&PJ&‘ 'a%é@oﬁﬂo rﬁ‘ i §%7 aﬂer?d“v?ral vegctor

ACOIIN i ARrOIDH P OB Pl B e R g UGG RS- R OB

of SeadPaYe:d antiiug ik pertislea of Rrsagegpd tm éxcﬁw@l, oatmnaéj@rm the

prefenSegf dnDdNovanfl. or virus |ike particles of the sane
and an ex0|p|ent optionally in the presence of an

in AR c'oﬁl&{‘@ﬂﬁﬁ géeélﬁcgtfaﬁ §Hl@én%é& CPFef%I?+ the ab111ty to

ECI lcation 1Is

| |
eh@P‘ a&”?m&’ﬁ‘e i RO WE%TBB‘n%‘éd remoé]P%fsr?Pg%{fl t°r g Lﬂ’?@eaéfné’onem
indherciovprt fopmuation. aFlia resBoRss MY reAwTe the pfeépwaﬁta suitable
adfwrnudnal{ardwostiity. A besyan®e enayple eguinrsingredge s or &ks
than thdiokighladewd] tabt rafuted o inoiatanngpropribeasbemogdie
gpl e, conprising a dose simlar or |less 45 than the
orlglnal dose, may be required to obtaln an

ap roprJat i mmuno I.LC response.

k@d%awlﬂoe&}l %@Equ@af atipg} %ﬁmﬂkl%wsth%\&ys%%@a}z glso
inglyde mﬁﬁ@mqumow ragrs durithe lapidgenis suehcisi thesgrdstiverbirom .
SfalaipaeimuardiarP. ania gfen sx sy b whsrdhths entdgen v eclcéted frof DBP,

11
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50 falcipariumand/or P. vivw, for exanple wherein
the antigen is selected fromDBP, 5 PvTRAP, PvMSP2,
WP A61PVVBP5, PvMSP6, PvMSP7, PvVSP8, PvNMSPECT/ERANA166762
and RBP or fragment thereof. O her exanple antlgens
derived fromP fal ciparum include 1 16
Pyl ydiyM %’PPIM%PPEMSEMWSE@E@AS%MVM%% Pyid&BY,
PxaMérl aﬁﬂé@%ﬁ)@lﬂ@éﬁﬁmﬂ@wﬁ 10 include P. falciparum
EBA, GLURP, RAP1, RAP2, Sequestrin, Pf332, STARP,

OMmp% Eﬁf? ns E{Eﬁ@g& fr&tﬁij@z’czﬁﬁ%7ﬁa§de P, A Pfs 16 antigen,

M?E %”3"‘ ﬁ%&e? }E&‘TRA'%G"Q@@@?&W S H
n ntl on C

MRS 5 Sl L 2

Sifess s Ribed 1n B Séﬁd’fﬁ%fr PERa7 ﬁe%‘ris ﬁi PAsdO0cind phasyansiggyas in

othér Madmedadiay sp. for the manufacture of a nmedi canent for
same. The invention al so i ncludes a nethod of

Tﬁerlﬁ%rﬂf%ﬁtals%qeiﬁfe‘s % ﬁ‘§é AU R SAQIdY%h Ralale 5@@%% fr@khple
u?ﬁk’ H&e hef% n fb@?heoﬁr a%%? ARG RE Pfe%eﬁ’t Snalaria, or for
th &V?E%ac&?eo iltggtﬁlf sa viral vector accordi ng

on rra be ‘co-adm ni stered or

coforl aria antigen such as .RTS, S o
Tl{g}gveémlg}fll uacflu ﬁﬂ%ﬁ, f t:{eatlg tiC Hltﬂrllsu ald[m?IHéterSmg a

Eﬁaﬁ%"éﬁé pifechiye &H’jowta‘?ftonﬁ oF %@P@S rli“éqnﬁgn 3D MPL
OptitdyaBy the ShpisHiviecon a¢rosdingBptic ipsntfpemeay bg setagmiigtgred or
coafosmubstedovittad matirgtastigeh ich eo RTSed the entigentot Saq o M. 1,
opaudealinrthé preeatcoof af adgjudint f@reaatpreroatpypmeadidMIL and/or a
saponi@isiich 8r@SMi. ng the same of different antigens. The

i nvention al so extends to use of any aspect defined

THREC L&t sy RS H@c@@&lﬁfnﬂt&gﬁ BEco-tRMmuBXA IR a¥htBECIdRnoviral
Veul)‘? oPh 8“}‘ &1&%{ n@%? Sﬁ%ﬁlséﬁbﬁm t].\fee&l ofadlffér'%‘ﬁtodnﬁ ens.

zero equent p I Mes w or exa

Tl§ 1n%en%2?n also eéten %l 0t Tlfsog gn}f\{%%ﬁge(% 1ngc1< ﬁlﬁ?‘ mt%Pi gtplrlgée‘?boost
regimefHSXagRls W%flPélFFaPrF ingidope ar 4qsF3 ﬁ@re %%%M rmasig zoro
(apg S%%%ntgp%?ﬁ Wphin %?fiém}?é%? mpnths) andyg Bogst psggiven, for
CxBEHEY tHhoEHE 6. 0.35 8 AYVANT hge bliwrgksaifier the larh pEMERDERE S
Op@ifonalhewithaefmttlilmj hoosting| shol cngshotls g \sompitnané yerradiccsandk irst
bosbetsiey shoed above, stimul ate specific hunoral (that is
anti body responses) and/or cellular inmune responses
Adineddeass| bREforansle Ak p ek th Sthe bntas, althidadye COHSPRAEES
vaRBide G cBibe ARSHVRY st d’ters &@@@%ﬁ@rap@ﬁ&'@é{{t%k& rd&spBise@nd
an@fric Yr i /%i’) ch'e® 615’845%/&%19 Xach §sp§ﬁibfoh
re %nE ean‘&%lﬁ? Qtaﬁ 'é +% %@e@%&&&lé c @F&HH W 60"%1&

re%p&n gﬁaﬁés aﬁawé%spg?seeﬁ e g G PR e S ar G
45 Furthernore antibody responses for
corrbl nati ons rmy be augnented in relation to anti body
Thie&fpe 06 balanesddamupanespanssrotebhreantryd oaivame wtRéseylc
protgciaereagamsoialasiat infégsgionnvent i on provi des use of C7 as
the prinme or boost in a prinme boost regine with: 50 a
Fudheaterattibaly reqonsss fonamlbingidnb ensaremugmetict fiefedation to

anfiBb@y to8p@atd t@%ﬂjuvaﬂt@@Eﬁﬂéln\bln[}ﬂﬂegi\h%iicﬁéméyCh as a human
adenoviral vector such as Ad5 or Ad35 encoding a

In?ﬁ% b d At BRAnSHEBn g%@deg%s@Fpéﬁ 'aglthferp%%ep ordbolp?t ina rlrne

denoviral vector ere

bO or sim an
t C7 d/
2809} %?i%fg}? NesSts 0@%&%& S%n%%iffgmnamgma@sﬁg%ch

a8 Rngthsr ying V&ﬁtoé inaarithunragradenoyiisl vectsmyeh &y Add ar Ad3S
sapoicediag a/n@ﬂlarmmgan stgh aslaC T DRl romt Ar/ylcirsiyo w6 imian
of tddengagil mrector of a difffreni sovampd oanet GO, prdderi des any of
the aspects herein described for the manufacture of 10
a nmedi canment for the treatnent and/or prevention of

mal ari al infection. QJantltj[Zes The anount of 3D MPL
used is generally small dependi ng on the vaccine
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formul ation may be in the region of 1-1000m per dose,
for exanple 1-500m per 15dose, and such as in the
WO 2009071613 0 100[tg per dose, such as 50 or 251PgI/PR2008/066762
dose. The ampunt of CpG or immunostinulatory
ollgonucleotldes i n the adjuvants or ¥aCC|nes of the
pPesEREIANIAGBIHEIGONCH & GRer a3 adpprr, 10 gk agRISERBPRE S}
t he spheEnged/Po3RYIBEi on may be in the region of
asthq gpopiepentaowelponent cxlmiseienct- 500m per 20dose, and
such as in the range 1 to 100[tg per dose. The anount
Tlaf ingaponiatsofppo vidsseaniyrof theeaspeljt v kabinseodriticl dopthe smntifacture of
a inB¥ieathé oy tlegmicht it ReVdtion bf drakei@Dimfdeibn dose,
for exanpl e 1-500[ Lg per dose, such as 1-250m per
Q esdNd particularly in the range 1 to 100m per dose
r ot ei
Theoar%l% EpE e 15GR Sl $%%1?§> ClaBRYE st eiey
foRTE AU Mg b %b@@egls)@o APO9ugi s P§P 525 cxgmplegoS00ysg per
dose, and 5yctEe, in3is; ragge 1 651007, pey Gosss s@b & 5P gr éémg poyglese.
When adenoviral vectors are adm nistered the dose nay,

THOImENRBPCEGRR ihRARnb Qird B30, f%u&@&t'ﬁie@%n #HGdhRadQ b0
Va\éPHFs é’hgppf%s&nq "ﬁf&leﬂﬁ& ehéraﬁg? eoqu‘a éﬁd&g%nacﬁw&tcﬁe

i na
foga%eéb@ﬁa it D dCBL Bt bl DO RS CPialor MBSO BETS.
doge mnd spelvasrnitmragee b te Qﬂgd@fﬂ@sekl ts conprising the
el enents enpl oyed in conbinations according to the

Thewediink 8Nsapdhid foNMYRNA RMdjahRT tipradc@sinkentenRh&EBSH the
re 1% o@ﬁ%@b'% erad?)s@ &‘éh{ ?é 1 ‘S@Gﬁ%m%% GG L95d

doswgﬁtp. AR R g DR sy i T

WEﬂroteln of Seq IDI\tI,% . Inthe context of this
ETOF?IEéﬁ%dé‘Hn@ § AR May-er gemp @rbm(@wga%wh as 10 to
IQOnLtg, n#itigglarly 50; ih% 3PndterdPi Hh S8x3e/Bs0% d0e i e dose.

whi ch correspond to enbodi nents descri bed herein as
Whompddnsiving veetotsirn adhansered thet dase nsiysfor mgarople be 10° to 10'°
vpoGinsh sﬁl(l?go@@ezrptu ally of the relevant el enents.

Di scussion in the background section of this

WHBELE b bRk ONisl nfdb R tHGLhE Afoliitg cRIMBRE ForRUcR Eornponent of
thQH ﬁlbﬁlgtl&h @éﬁ?&hbﬁ’cgto' tHe @ %t g%én fol that §Qrﬂl%nehpal

en as ad SSIO IS knovvn in the art and

e e msz‘fggl%%g%%@ag°fg%“1%@fgm§§am
acﬁW qllnv?}gloﬂlate t he met hodol ogy, whi ch may be
oned in the invention. EXAMPLES 10 Exanple 1 The
l%eméloncfu@@ﬁ &S 1 B9 dOLRFeRATEEAD ANV YRatrAcgording
inyenrtenead feinadetibns spappaR thie SBORO- TA ¢l oni ng vect or
(I'nvitrogen see Figure 1). This vector was digested
Tha ihhertoh lalsanrdlaids amiiincdnd o pratuoingithapiotsinof S¢éellpNasim d
vector (-Ade2) was

In the context of this specification comprising is to be interpreted as including.

The invention extends to embodiments which correspond to embodiments described
herein as comprising certain element but consisting or consisting essentially of the
relevant elements.

Discussion in the background section of this specification is provided for the purpose
of putting the invention in context. It is not to be taken as admission about what is
known in the art and in particular is not an admission of what constitutes common
general knowledge.
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15created. The map of the shuttle plasmd is shown in
Figure 2. Description of the expression cassette and
woreiobodeidgy for virus rescue The expressi on PEEBRIDE066762
contains the cytonegal ovirus (CW) early pronoter and
first exon, an intron derived fromthe plasm d pC
(purchased from Pronmega) the DNA 20encodi ng Ade2, and
Therexappistsibelogy aBishowe fo/hastrie Hicimeihedadegy. Whithananby| et e
engalegettinehd mvédtamked by recognition sites for the
restriction enzynes |-Ceul and Pl-Scel respectively.
EXARIPKRSEsSi on cassettes were excised fromthe shuttle
plasm d using |- Ceul and Pl-Scel and introduced into
a plasm d nol ecul ar clone of an El del eted genone of
Exgmple 24 (ie C7) - pC7 000 pkGFP as described (Roy et

Tiad synttiétit Garewdpkbgdred 2004 &l}ﬂ\l@dl@&%ﬁli&o Toblgahdwhd€loned

inf R0 1 TORITA Oo ngyed? (g rg@'lfzﬁr?.‘%r&%
dl%%mlﬂpé{af [and Fg %ﬁég‘%oé‘bl?“ilaﬁ‘r\éf‘ 1docfas (1 3) was

createt (Jde m&pm?dhmmthdeﬂmdrw shownTind'igadedovi r uses were
pr opagat ed arrpl ified and purified using standard

Tlsq qxgges;ngn §ﬁ9@9@ﬁe qqqltag%hthp Bytﬂggegalfglruq:_()g‘é\@{ p @ar ’ ]ggrnoter and first
exonyrair imgon deriweddforn e [(T7snAd @IC1 & EPhade RomPrabiegl)/the BiNze

en@églﬁé/AQieQ” 4 tNEFaBbit 'ngJb'IH %&%d&ﬁgﬁubﬁ‘ 51?@5[“ G |c§ﬁlbhété’\éats§btte

ran
?lﬁgk YIRE lté)enn% ?%r;tges regtrlﬁggn gnza/gleg 4 i't eérr andf F][S %ceq ‘
regsREYqycTh %dmre%wnmeztte%erﬁﬁplﬁrd/ o@dhg staittde plagmd using I-
Ceulead WeSecli amtimtadedediintdia phsmidimalecdlar ddenofdn ElsdSetedt

gchbfc P8R 4924 A8 77D %C#%@)pkmreﬁ HRNDE '(}U)B%t ATHIAGene

con lve O ntr sone
TR 020035 SRS attel e PEBRE eihan SRR St vira
Thegdasnid madequilgstedang DISA o lmgn@dl yedigesting mdthghoresdicsan
endgins Phdl, and8ransictad thtd BTHIO 393 cedb th FI¥UIN Zadbina@deitidiérus.

- i fi T

A e e R ol RRPAPES B SRS b Gues.

after overnrght in vitro restinulation with pools of
Thesyeauengepel tHe sxprossenm qagsetth éorddgaenices thd [-Caulep dleg PI-Sce
rebogmtldnfkﬁtebhstsﬁb%nﬁlseiﬂgN@)B N-term or GCterm nal

region (Ctern) of the CS protein. As negative

controls, some cells were also cultured overnight in
vitro_ in culture nmedi um50(unstimnmul ated). The
%@m%%30|f|c responses vere caIcuIated by subtracting

pRenicitycof tin Ade D&1GT-Ae? IFEHIBYOMMICTF62 Scyt oki ne

response produced by unstinulated cells fromthe
CEiBdréag e oydro khimenized poresetrpnadulelg with 4 daese range (1010, 109,
1028 RpiraOgarsélcsNolf #iced7 cleihlpadenbRBuges SipicSsingeltieab Ltht Rahstruct
ASNAGTA dREAS¥RETIVOBIH RS, SONElid OREre FRERIMIAE GvifAY Buman
adRREInR ON&t ﬂhg‘%& 6ﬂ"1‘1‘)§19 tﬁﬁid %} S1% §§1 R @f‘ﬂ*{e CotrlicCRUT or
AIESRQ %gaﬁgégbgfﬂ&@,l jorhe flice Were 1 %ﬁvﬁh §uip ﬁ ernpty Ad5

: [esponses wer e
Vlisal? &t IIrsrrrunl zed WI th adenOV| ruses carrying the Ade2

Fi gure & 8 art Cterm
S} plbbefka follestod 4ndoph G LE kb G 1P
m}%ﬁ}?ﬂtl?@dndmﬂt@rﬁ%ﬁ%eﬁc q ér?o@@ 8oF C@bremewmi%@g/& of
andds IAN egamnm yercangsured by dloadentemetdy, aftgeoesinighag vitro
restithillbooly with ppols o€ $ Swer geptideseravienegitheyse @lehSA dnntsesiai.c. the
Neahliedtregdod 8N-days op Gstermimalirigionat(Cetarm) of thaCSiptatear Asi t
ndgatitd@ntrotsasonh@cdlle S{aed slso a@aired bvdrhighR3 2 podupepiktdiam

(ubstirBulatol). The PQVEICSifichespBhad v rdedlédled BiJ BubtfRtif BRI Bage
CSP) that was neasured (Mettens et al., Vaccine 2008).

The results indicate that a single i muni zation with
C7 Adel or C7 Ade2 induces f4ow | evel s of
R32LR-specific




10

15

20

25

30

35

40

45

50

20anti body response. The intensity of this response
correlates with the nunber of viral particles used for

WO povas7 et i on (dose range effect). Exanple 3 PCT/EP2008/066762
| murneni city of the C7-Ade2 in CB6F1 mce 25 CB6F1

mce were i n| d once cu dose
oxpol e Doty Toagits LT Ior B el SyfighesSponse
pre Qéiél?‘ﬁ)l?ﬁppgf%'s%%}aéféjs‘ieHﬁ the Ade2 construct (5 pools

of m ce/group). Peripheral blood was collected and
Thsoesudis lmdglca:ta t grder 28> expdri@snipbernditiome descabedrbavedbathe
co@Srets mdnecdr(ch- ﬁﬁcl‘ﬁd EDasd EEIS T celOddpdsGDFigurees to BY). Of
noteSpansepedifio S Tgell tesporaadwere dnENd@anethinweice immunized
Wit 8 eludey chr-@ng ent Adetinyert @ ERE 4 &Y 8Y. M PdtichlBr, Yidsé C-term
spe@SikIADH BEEPRespbishs RER! stmhr ihIRE irRBRAIZEE Vith QUBEH 10810vp of

C&ﬁgezsgn%,{fe@gﬁgfgﬁslp{gegrg%ggl cgn ( the N-term nal region

or- C-term nal Ctern) of the CS

In a&&ttl P § 8nté G f@i lbvg%gegpn £ 1ol Sﬁre (%Fe Fm edr]Fé’ on se?a
CO lﬁﬁg PARERY Y Zﬂgo rr 5% §‘ét§ F%Ponse against
awé}a)% %@guwl@ é?Yeﬁ@t H%l ledortin AR swlriwerum CSP)
th?té@%dﬁ%?’éulfﬁ’ﬁé tees Byl uNagoinp 08 dTheapqudts indicpte that a single

imayerizagien withok? ndet espdrsie? pravdeclod lbyels peR32LR-specific
anpiepdy cepatse.iilieatedsitedfl this rdipenscamunictasesiwith thatnembhiaof viral

palrtidlss wsod $& isinfuaiization (ddstgdpcichfoetili zati on of eit her

10e9vp or 10el Ovp of C7 Ade2 induce Ctermand N-term
¢fic CD4 and CD8 T cell 40responses (Figures 17 to

ESRgh
%hno%é?mﬁg 6i‘tﬁé‘ta/r14d£i‘ﬁ1 Cpkﬂ!ﬁh&é’ of the average
|gher mhen the 10e9

f(igvfﬁfce ' e ﬁ%e%;r Ié%el in ﬁrgn;tv ;}111 aélim%S e se raI% ?gﬂ @ 0@%
rr%C? wa% gnl Cteésmemeo £8 @mﬁ%fh 8 and
35m%f im@ualfzatﬂ%ar@s g Eé&ﬁr@ 208A° aNdtemmspeFi eCe¢D4 e PNk ecll
reypessesl psodugateeliln? AedionMitN-pamina svese mchsuredley Bew catqmeﬁrryeafter
ovcgBglgdn vitroeestimulstioveth poolfsioff é Suhespdpayedcayerid@ e sequences
ofpinstest, muthe XNateiraimal ®gdNateim) ¢ Gicrasnadl tedion @4-tamd of the
CS$ pivtein ent addariee edntiog sehb esllstvest atbo lculf@R@bRéBight in vitro in
cuﬁﬁfeeﬁl’:d’lumt (tlﬁstfﬁﬁﬂ%@): iThé A gGBcific ¢&pbndes SRANSLSUIAEL bY

§5t tROLREY kitfei8sponSEhiodudAUG sﬂﬁ’lula’t:éﬂgceﬂ%‘ @()m the

R 5 e R I
e omtsﬁa%ﬁas@éﬁeam i gel e
Orzla?y Vpsb a‘%‘% %linguq ttifﬂbwegg ﬂ&g Dl cell

regponges/ (Figsses ldrto 28).p pﬁﬁy%l@r,él@? Rt RyShspxseamohsarved
regReRAIseed if W highee whews thedl Och erpidasauis @g@h il Gp-secifigd"D8 T
celZesplonsgs ademomi y Ngemxppeessi wigle the CAdgRcile (dohTtoellaespomses
arecquadly tapetins the 06termrand G-feomnegiat odHthe (Copoein. Wi t h

RTS, S/ ASOLB i n CB6F1 mce (4 pools of mce/group).
THRSNASkihSprafil At thy eBLsp8difit @DM@@DS‘ Q11 3EBhscansd 4321
Ak Qa8 Gt Whd BmhlhPRITBR thdMcs8d Weﬁofnmﬁé ARAile dlsplayed

% it ﬁ'lrzllt}’onqg SHOQvn 9{14F1§'&%s 381384 grﬁi s%iﬁresentaﬂge gfl e
otH &t lIIIBepOIIltS Briefly, the CS-specific CD8 T cell responses are mostly
cornposed of CD8 T cells producing IFNg only (Figures 21 & 22). The CS-specific
CDA4 T cell responses are also composed of IFNg producing CD4 T cells but also and
to a lesser extent of CD4 T cells producing IL2 only or both IL2 & IFNg (Figures 23
& 24).
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APPGoup 2 PPAGoup 3 PPPGoup 4 CCC

VWhere, A= 10e9 vp of C7 Ade2 P = Slug RTS, S/ 50g1ASO1LB
WQ00D0H61Del10 vp of C7 Ade2 + Slug RTS, S/ 5091 ASOLIBP2008/066762

Peri pheral bl ood was coll ected and pool ed on days 21

E{aglg)dgn), 35 (7d pill), 49(21d plll), 63 (35d pill),77

post - i mmunj zation and the CS C-term _ CS
Immugogenicity afghe C-Adel in pripne/hoosiorconds A iongwith
RES SANGO R in CBOFL jmice)r | FN- ganma 25 were neasured by

flow cytonetry, after overnight in vitro restinulation
Waihiate festetl sheaimnibmogenipey bf the £ 7canmpadegotine csprueng 6 Adde2
congtnet @s¢itHeCpriMdett@or or Co-form@atiorofcotBs ) witAR TIHESYAISOVB in
CBOFL e 4 poOR®T @fbd/Srows). A S8l BAs sMhdjuvee spv@h 0b@hiningBD-
MPLHE Q92 1GHHhMARd WBA 1HHBséH B Y hatEthmunt A&l intramuscularly on

d0A92SR8S% i Bilbesponses were cal cul ated by subtracting
t he average cytoki ne response produced by unstinul ated

cells = 5 )ki ne 30r esponse produced by
' =} s. The results indicate
Grqnu.p+1- II'\\F'I RDA V- Va'a' AI :

YLt —HPAeReEEs i nduce N-term specific CD8
gﬁi:%% H—t cgp-ofsesfﬁéctl—t—lﬁ—?-d pll timepoint, N-term
GP(HI%% fire &DS 1 bG: — eSO es are observed in the

Where,

A =10e9 vp of C7 Ade2

P =5ug RTS,S/50ul ASO1B

C=10e10 vp of C7 Ade2 + 5ug RTS,S/50ul ASO1B

Peripheral blood was collected and pooled on days 21 (7d pll), 35 (7d plIll), 49(21d
plI), 63 (35d plll),77 (49d pIlIl) post-immunization and the CS C-term, CS N-term
and HBs specific CD4 & CD8 T cell responses producing IL-2 and/or IFN-gamma
were measured by flow cytometry, after overnight in vitro restimulation with pools of
15mer peptides covering the sequences of interest (CS N-term, CS C-term or HBs).
As negative controls, some cells were also cultured overnight in vitro in culture
medium (unstimulated). The Ag-specific responses were calculated by subtracting the
average cytokine response produced by unstimulated cells from the average cytokine
response produced by the peptide-stimulated cells.

The results indicate that:

- APP, PPA and CCC all induce N-term specific CD8 T cell responses. At the
7d pll timepoint, N-term specific CD8 T cell responses are observed in the
CCC group, followed by the APPgroup. At the later timepoints tested, (21d
pll, 35d pIII & 49d plll), these response are & remain of similar intensity in
the APP, PPA and CCC groups (Figure 25).

- APP, PPA and CCC induce C-term specific CD8 T cell responses that still
persist 49 days post 3™ immunization (Figure 26)

- N-term specific CD4 T cell responses are mainly detected in mice immunized
with APP or CCC with higher intensities of such responses in the APP group
(Figure 27)

- All groups display C-term specific CD4 T cell responses. However, APP and
CCC induce similar higher levels of C-term specific CD4 T cell responses and
these about 2 to 3 times higher than the ones induced by PPA and PPP at all
the timepoints tested (Figure 28).

- The HBs-specific CD4 and CDS8T cell responses are higher in the animals
immunized with PPP than with APP, PPA or CCC (Figures 29 and 30).
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the APP, PPA and CCC groups (Fi gure 25)

nd C-term speci fi res es, t hat
St Q@@.t@m@t o tsfc oty o fszaaifqﬂga« ijt hibe
26) SA@u ligqepry wugin 9filc eddiBssractlic RpRs L%} ecll

mai NE§PoiiEtSected in mce i mmuni zed with APP or CCC with
hi gher intensities of such responses in the APP group

THFdy@sKie Fb)iles i khedT QUMY HB S Bh&yfi ESC DA KBS T ekt résh¥nsts

é‘r‘é lalso "R ERANRE Snd HRWEMB lar M&samta%
’ﬁﬁlal% sq’lfowg'ﬂef‘cfv&"hss& s& e

i

r?§%%°

ﬁf%frn

regp@g

SI'UC

anldﬁaﬁ e FXepC DS
2009/ 071613PCT/ EP2008/ 066762 5- The CCC treat ment
Inradgitionnthe d\gripecibiglaptiporty nesponsgsswers deteirained byiEL S Alog scra
codlicotod 1 4neddd daysdwst-3'dmoinig8iean i piBsedpe tcftbwml EDAs@mdes
ag@in8t the RSLLRrppdypeptds(i.cTwhichyboks e middfd poesorodf R.helcEGrum
CoPYhndBSainSIeBs Weke htdurd dMebBnslet el Vad@&PIo8eAIL0 were
mﬁhﬁﬁzéﬂi%h%gﬂn@ﬁﬁdﬁ%ﬁcﬁﬁ/RBQLﬁl aliH IFBEs- @k&@i%sanhmwem@és%a

petrﬁf&?

&?g

cel |

Inhguf

tolthE lé%[‘ﬁﬁle{)&ﬁmegt@@

ow as represen
gures 31 to 36).

I1('f1

mxture 0]

ative of
Brlefly

‘*fﬁsf?
e F?Bfg L

C(DF% Yot 85gwgs

1%1§Ij2 HA}’S I‘PE‘O

%

BI'O

aré

In contrast,

éﬁ%ﬁ

ihRAMER1. ThELA& from the
all tﬁﬁé ouﬁ?&@t@ﬂ] $EBures

%n o@@&of CDS8

49’9 cell
g2

5 ﬁ@f?ﬂhﬂﬁlzﬁ{o% Ehena 37

pol nts tested
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The experi nent al
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C-term, CS N-term and HBs specific CD4 & CDS8 T cell responses producing 1L-2
and/or IFN-gamma were measured by flow cytometry, after overnight in vitro

deS|

gn can be summari zed

restimulation with pools of 15mer peptides covering the sequences of interest, i.c. the
N-terminal region (N-term), the C-terminal region (C-term) of the CS protein or HBs.
As negative controls, some cells were also cultured overnight in vitro in culture

medium (unstimulated). The Ag-specific responses were calculated by subtracting the
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WE20@890te1H PCT/EP2008/066762

average cytokine response produced by unstimulated cells from the average cytokine
response produced by the peptide-stimulated cells.

The results indicate that under these experimental conditions, 2 immunizations of the
combo were required to simultaneously induce CS C-term, CS N-term and HBs-
specific CD4 and CDS8 T cell responses. The interval between the 2 immunizations of
the combo did not seem to significantly impact the levels of Ag-specific T cell
responses detected. There was a trend for higher HBs-specific CD4 and CD8 T cell
responses in mice immunized 3 times with the combo. The kinetics of the Ag-specific
T cell responses are shown in Figures 39 to 44.

The cytokine profiles of the CS- and HBs- specific CD4 and CD8 T cell responses
were also determined and were similar across the timepoints tested. The ones from the
day 42 of the study are shown below as representative of all timepoints tested (Figures
42 to 47). Briefly, the Ag-specific CD8 T cell responses are mostly composed of CDS8
T cells producing IFNg (Figures 45 to 47). In contrast, the Ag-specific CD4 T cell
responses are composed of a mixture of CD4 T cells producing IFNg, IFNg and IL-2
and to a lesser extent CD4 T cells producing IL-2 (Figures 48 to 50).

In addition, the Ag-specific antibody responses were determined by ELISA on sera
collected on day 56 and 99 of the study. In particular, the total Ig responses against
the R32LR polypeptide (i.e. which covers the middle portion of P. falciparum CSP)
and against HBs were measured (Mettens et al., Vaccine 2008). All immunization
regimens did elicit R32LR and HBs-specific antibody responses: within each group,
these responses were of similar intensity at both timepoints tested. In addition, when
the groups immunized with the combo were compared, there was a trend for higher
responses in groups immunized with 3 doses of the combo (Figures 51 & 52).

Example 6

Evaluation of the need for each component of the combo, i.e. C7-Ade2, RTS,S
and ASO1B to elicit both CS & HBs T cell and Ab responses simultaneously in
CB6F1 mice

In this experiment, we evaluated the need for each component of the combo (i.e. C7
Ade2, RTS,S and AS01B) to elicit CS and HBs-specific CD4 and CD8 T cell
responses simultaneously. In this experiment, CB6F1 mice (6 pools of mice/group)
were immunized twice intramuscularly (on days 0 & 14) with the combo or
components thereof as shown below:

do d14
Group 1 C C
Group 2 P P
Group 3 RTS,S / buffer RTS,S / buffer
Group 4 RTS,S /A / buffer RTS,S / A/ buffer
Group 5 A A
Group 6 A /AS01B A/AS01B
Group 7 RTS,S/C7 empty/ ASO1B | RTS,S/ C7 empty/ AS01B
Group 8 RTS,S / C7 empty / buffer RTS,S / C7 empty / buffer

Where:
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ERRp
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I mruni zation reginens did

eI icit R32LR and HBs-specific antibody responses:
Agyithetie ©AeHMpRdeneyithedEcs g bhAde? rpsEugwasimidegvailable
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anROPR € -&rm and CS N-term CD4 & CD8 T cell responses producing IL-2
and/or IFN-gamma were measured by flow cytometry, after overnight in vitro
restimulation with pools of 15mer peptides covering the sequences of interest, i.e. the
N-terminal region (N-term), the C-terminal region (C-term) of the CS protein. As
negative controls, some cells were also cultured overnight in vitro in culture medium
(unstimulated). The Ag-specific responses were calculated by subtracting the average
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CB6F1 mice In this experi ment, we eval uated the need

each co nent .he. co C7 Ade2, RTS, S
Cyaﬁawﬁ e PRy el Ssubibe i A nerBPaSe
predyqed @tlFee%e;i’S%égm%‘aFﬁﬁjl freously. In this experinent,

CB6F1 mce (6 pools of mce/group) were inmunized
Thewesdtsiipdieaierthsie bothrd Yadeoovidwyscligd suilagilevielstd eN-taymizad C-
teon spaenfpofibAtisd CIEE ofll mspatsewin patiowlar, and @ gdidlesGob the viral
Veaoﬁuﬁ’d(bngﬁlal’oﬁyﬁi‘lmtip) TheRISsclfid0DB ar ceR TS pBnsesludr arainly

cBifid(Bighrds & and188). e NRTcPmSand Atdrmypbéiee CB0DReId
redd oﬁs WP o@mﬁnl’aﬁ%ﬂﬁrégaﬂ@@b Bf GcOHR Yedtdrusad (Fi@dres 69 and
705! nmpty! ASOL
The cytokine profiles of the CS-specific CD4 and CD8 T cell responses were also
determined and are shown in Figures 71 to 74. Briefly, the Ag-specific CD8 T cell
responses were mostly composed of CD8 T cells producing IFNg (Figures 71 & 72).
In contrast, the Ag-specific CD4 T cell responses were composed of a mixture of CD4
T cells producing IFNg, IFNg and IL-2 and to a lesser extent CD4 T cells producing
IL-2 (Figures 73 to 74).
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Seq ID No. 5 Chinp Adeno 7(seq ID No 17 from WD
03/046124) Ala Pro Lys Ay Ala Pro Asn Thr Cys A n Trp
wapodywiiys Ala Ay 151015 Asp Thr Asp Thr G RBCL/EB20081066762
Tyr Thr Tyr Gy Asn Al a Pro VaI G n 202530 Ay Ile Ser

H§5§5ng&b%ocﬁ%P g|8 y yéghr 9 S% %ﬁgpro

c1@ ymPrGQyCéln ¥al ¢ Q%i@OTﬁ l&séﬁﬁ Gy ATlrapPM %hé% e
Thr Glly5Thr Asp Qu Lys2olyr Ay 657075803y Arg Ala
adnenrd ysr Pria Asp aThralkysiVekulyis Pro GOy SIIByvaidiyu Seir
859905 Phe Ala Lyst®ro Thr Asn Lys1®u Ay Ay dn
TW ﬁllAé\ﬁn\Xb?ll Eys LFArGlp001:0512 6@ Ehfl'h{lis Al @Y TThrlisys
p IlelA8p Met Al a Phe Phe Asp 115120125'%sn
Al,&r l%é ?%%Sﬂifaseﬁl E\e‘ﬁsﬁrLl‘xjg AFa PP °1E M IG “\f’aﬂr

Meks gml'% }1{%%1 ﬂ[Iry r Mg 5 1%6@%& (LSZﬁ %Aﬁ & Pr °

LASRAIP: SBI: BOY sSerrndet1) henAsn bep vE yid maGGmySgrn
16517035 Met Pro Asn Asg Pro Asn Tyr ldos Ay Phe Arg

AlAspeAsnn Phe hére ACGh Wal80418549(0Leu Gln Asp Arg Asn Thr Glu
210 215 220

Leu Ser Tyr Gln Leu Leu Leu Asp Ser Leu Gly Asp Arg Thr Arg Tyr

225 230 235 240

Phe Ser Met Trp Asn Gln Ala Val Asp Ser Tyr Asp Pro Asp Val Arg

245 250 255
Ile Ile Glu Asn His Gly Val Glu Asp Glu Leu Pro Asn Tyr Cys Phe
260 265 270
Pro Leu Asp Ala Val Gly Arg Thr Asp Thr Tyr Gln Gly Ile Lys Ala
275 280 285

Asn Gly Asp Asn Gln Thr Thr Trp Thr Lys Asp Asp Thr Val Asn Asp
290 295 300

Ala Asn Glu Leu Gly Lys Gly Asn Pro Phe

305 310

Seq ID No. 6
Chimp Adeno 7 (seq ID No 20 from WO 03/046124)

Thr Leu Trp Thr Thr Ala Asp Pro Ser Pro Asn Cys Lys Ile Tyr Ser

1 5 10 15

Glu Lys Asp Ala Lys Leu Thr Leu Cys Leu Thr Lys Cys Gly Ser Gln

20 25 30
Ile Leu Gly Thr Val Thr Val Leu Ala Val Asn Asn Gly Ser Leu Asn
35 40 45
Pro Ile Thr Asn Thr Val Ser Thr Ala Leu Val Ser Leu Lys Phe Asp
50 55 60

Ala Ser Gly Val Leu Leu Ser Ser Ser Thr Leu Asp Lys Glu Tyr Trp

65 70 75 80

Asn Phe Arg Lys Gly Asp Val Thr Pro Ala Glu Pro Tyr Thr Asn Ala
85 90 95

Ile Gly Phe Met Pro Asn Ile Lys Ala Tyr Pro Lys Asn Thr Ser Ala

100 105 110
Ala Ser Lys Ser His Ile Val Ser Gln Val Tyr Leu Asn Gly Asp Glu
115 120 125
Ala Lys Pro Leu Met Leu Ile Ile Thr Phe Asn Glu Thr Glu Asp Ala
130 135 140

Thr Cys Thr Tyr Ser Ile Thr Phe Gln Trp Lys Trp Asp Ser Thr Lys

145 150 155 160

Tyr Thr Gly Glu Thr Leu Ala Thr Ser Ser Phe Thr Phe Ser Tyr Ile
165 170 175

Ala Gln Glu

NNGDNGREGKDEDKRDGNN [Seq ID No: 7]
AIGL [Seq ID No: 8]

23



Leu Met Tyr Tyr Asn Ser Thr Ay Asn Met Ay Val Leu

Ala Ay G n 195200205 Ala Ser A n Leu Asn Ala Val Val
WO@ILEe1Zd N Asp Arg Asn Thr A u 210215220 LeuPGHEPDY$/066762

G n Leu Leu Leu Asp Ser Leu Gy Asp Arg Thr Arg Tyr

RN U R

BN ONRSANEINANPNBNRNASEDEED AN
PNli% PRANIREAN A@P)NArg Thr Asp Thr Tyr Gn Qy
lle Lys Ala 275280285 Asn Ay Asp Asn G n THSeTHP Nox: g]
Thr Lys Asp Asp Thr Val Asn Asp 290295300 Ala Asn Qu
NANE UNWEHPYy NANES NGB/ NASP NPPD 1PhE @@@311@93@@%3 D No. 6 Chinp
NANE elffe! P7 (A0 NRTY NéNQOJANPdfﬁNwm/WM Thr Leu Trp
NEFR, NAR ZNP N%é&ga F 806 KSR E&FF By 11 e Tyr Ser
ngl%ﬂf? lenli E% )%BPNAQPLys Leu Thr Leu Cys %[S ﬂg&\l :
s Ay Ser @n 202530 lie Leu Gy Thr val TRFIVA) %ﬁﬁ]
T a\%ﬁ%ﬁTﬂs@T@Aﬁ@éﬂT (o M&39)354045 Pro [[Seq IANoadA]
TARICOGAGERGTUE GOl GATE0pUEl758er Leu Lys Phe [Ss¢pIB0&560]
AGCRG BBIGAE GINAGdceaGIegABaGGEesc8excdhr Leu [BepIbWo: 13]

RAETL IR g o Sl

TCGACG TTT TCG GCG CGC GCC G (CpG 5456), [Seq ID No: 16]

Seq ID No: 17
Sequence of a expression cassette for a protein of Seqg ID No. 3. The protein encoding

region 1s underlined.

TAACTATAACGGTCCTAAGGTAGCGAAAGCTCAGATCGGCTGACCGCCCAACGACCC
CCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTT
CCATTGACGTCAATGGGTGGAGTATTTACGGTAAACTGCCCACTTGGCAGTACATCA
AGTGTATCATATGCCAAGTCCGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGC
CTGGCATTATGCCCAGTACATGACCTTACGGGACTTTCCTACTTGGCAGTACATCTA
CGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACACCAATGGEGCG
TGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGG
GAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAATAACCCCGC
CCCGTTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTCTATATAAGCAGAGC
TCGTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCA
TAGAAGACACCGGGACCGATCCAGCCTCCGCGGCCGGGAACGGTGCATTGGAACGCG
GATTCCCCGTGCCAAGAGTGCGGCCAGCTTTATTGCGGTAGTTTATCACAGTTAAAT
TGCTAACGCAGTCAGTGCTTCTGACACAACAGTCTCGAACTTAAGCTGCAGAAGTTG
GTCGTGAGGCACTGGGCAGGTAAGTATCAAGGTTACAAGACAGGTTTAAGGAGACCA
ATAGAAACTGGGCTTGTCGAGACAGAGAAGACTCTTGCGTTTCTGATAGGCACCTAT
TGGTCTTACTGACATCCACTTTGCCTTTCTCTCCACAGGTGTCCACTCCCAGTTCAA
TTACAGCTCTTAAGGCTAGAGTGGCCGCACCATGATGAGGAAACTGGCCATCCTGAG
CGTGAGCAGCTTCCTGTTCGTGGAGGCCCTGTTTCAGGAGTACCAGTGCTACGGCAG
CAGCAGCAACACCCGGGTGCTGAACGAGCTGAACTACGACAACGCCGGCACCAACCT
GTACAACGAGCTGGAGATGAACTACTACGGCAAGCAGGAGAACTGGTACAGCCTGAA
GAAGAACAGCCGGTCTCTGGGCGAGAACGACGACGGCAACAACAACAACGGCGACAA
CGGCCGEGGAGGGCAAGGACGAGGACAAGCGGGACGGCAACAACGAGGACAACGAGAA
GCTGCGGAAGCCCAAGCACAAGAAACTTAAGCAGCCCGCCGACGGCAACCCCGACCC
CAACGCCAACCCCAACGTGGACCCCAACGCCAATCCTAATGTCGACCCCAATGCCAA
TCCGAACGTTGATCCCAATGCGAATCCTAACGCTAACCCCAATGCCAACCCAAATGC
CAATCCAAATGCAAATCCCAACGCCAATCCAAACGCAAACCCTAATGCTAATCCARAA
CGCTAATCCTAATGCCAATCCCAATGCTAACCCAAACGTCGATCCTAACGCAAATCC
GAACGCTAACCCCAACGCAAATCCCAACGCTAACCCGAACGCAAACCCTAACGCCAA
TCCGAATGCCAACCCAAACGCCAACCCGAACGCTAATCCGAATGCTAACCCGAATGC
TAATCCTAACGCAAACCCAAATGCAAACCCCAATGCAAACCCGAACGCCAATCCCAA
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859095 Ile Ay Phe Met Pro Asn Ile Lys Ala Tyr Pro Lys
Asn Thr Ser Ala 100105110 Ala Ser Lys Ser His Ile Val

WG9 w1d/al Tyr Leu Asn Ay Asp G u 115120125P¢u/EP1098066762
Pro Leu Met Leu e IIe Thr Phe Asn G u Thr €] u Asp

Al 2 0135140 S
C a‘ Ag a Aé:“b By a) In A 145 "'\ﬂ-‘ ’\."{ A’\ﬂ ¢ Na C/e & ’PGCC
A AACGE AA_, CGTGAAGRA

i ) ~¢G$GAA¢$A@ATCCA
GH?CA@Q@_@ﬁﬁpAQﬁ@&ﬁT@ﬁAGCCCCTGCAGCGTGACCTGCGGCAACGGCATTCA

'WQQDH'GCCAA

NE INANCGTGGT
NANP TCSBQT@E@@AAH}AM&TGGG}GACD\TCMA
SR VT TR NAN: RNV 2 3 AN, o 2NN B AN P NN B N A T AT
GINANE 25 ANAINE Pr INANE (7 NN (P INANG A ANANG 227 VG AL Pr AN FPAINGYINE 5.6

TV A NN B DA, P NN B NAN P NAN P NAN P NAN P NAN P
NAN P NAN P NAN P NAN P NAN P NAN P NAN P TCC ATG ACG

TTC CTG ACG TT (CpG 1826) TCT CCC AGC GIG CGC CAT (CpG

U d: [Seq I D No: 10] [SquDNo 11] [SquDNo 12]
[Seq ID No: 13] [Seq ID No: 14] [Seq ID No: 15] [Seq

TA$§$&ﬁA@QﬁGTQQEAAGQTAQEG@EﬂGgﬁﬁﬁﬁﬁﬁﬁﬁQﬁT@ﬁ@ﬁ@ﬁ@ﬁﬁ#@ﬁﬁccc
CRASSATECAGPT QAT A EFAC@FATBEHI O ANACTAAHEC F DACGFEACTTT
C@HCTEA Tl ¢ Al @G T GGAGTRET T T A@EG TAAACTGCCCACTTGGCAGTACATCA
AT PO AT AT T A A T A AP A T A CACAT O BT A COGOCIANCRAG C
CTXXEATTATGCCCAGTACATGACCTTACGGGACTTTCCTACTTGGCAGTACATCTA
C KN T LA T AT LA E AT A I TS ECAT P A AT A I e

Td@ﬂ&AGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGTCAATGG

GASAIT ST AN FFTFRAGTAT I AL AT AAGTIF AT T AT AL A

o TSRS

! T AT AT AT A T T ACACT T T CCT AT T AT ACAT- ©

G%ﬁ%QCCCGTGCCAAGAGTGCGGCCAGCTTTATTGCGGTAGTTTATCACAGTTAAAT

TGGKETTACTGACATCCACTTTGCCTTTCTCTCCACAGGTGTCCACTCCCAGTTCAA

TTRAGIATTE & X

C@IEAGCTCTTTCCTGTTCGTGGAGGCCCTCTTCCAGGAGTATCAGTGCTACGGAAG

C K& X AT KA MbT S XL LA K 3 XA K 1) i KA T X XA K I ET AT AN AACEOAES T

GT%%AACGAGCTGGAGATGAACTACTATGGCAAGCAGGAGAACTGGTATAGCCTGAA

GAAéAAdAé@ééﬁﬁéééTééé@ééééﬁééﬁ&éﬁééééﬁAéﬁﬁé%AéAAddéééAdAA
CA

CGGWAATCCCAACGCCAACCCAAACGCCAATccTAACAAGAACAATCAGGGCAACGG
GOX LT CTO AN KAPI CX A AT TAL XTI T I T I AT KT XA A CXXABITG C
cA%@hGCGCCGTGAAGAACAACAACAACGAGGAGCCCTCCGACAAGCACATCAAGGA

CAGCAGCAACACCCGEEGTGECT GAACG%T GAACTACGACAACGCCGGECACCAA
CCT
GI'ACAACGAGCTGGAGAT GAACT ACTACGGCAAGCAGGAGAACT GGTACAGCCT
GAA
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CGCCAATCCTAATGCCAACAAGAACAAT CAGGGECAACGGECCAGEGECCACAACAT
GCC
W@O@M@CAACCGGAACGT GGACGAGAACGCCAACGCCAACAEIZERIN 66762

c%%%%%%%%%%%%ﬁ&W%%%

C@MAGCGATCTGAATTCATCTATGTCGGGTGCGGAGAAAGAGGTAATGAAATGGCA

T TGACATCGAGAAGAAGAT CTGCAAGAT GGAGAAGT GCAGCAGCGT GT TCAACGT
gTACT CCTGAGGATCCGATCTTTTTCCCTCTGCCAAAAATTATGGGGACATCAT
%A“EZCCTTGAGOATCT GACTTCTGGCCTAATAAAGGAAATTTATTTTCATTGCAAT
éTGTGT TGGAATTTTTTGTGTCTCTCACTCGGAAGCGATCTGAATTCATCTATGTC
GGG TGCGGAGAAAGAGGTAATGAAATGCECA Seel 1D No: 18
Sequence of Ade2 expression cassette is below The
protein encodi ng region is underlined.

TAACTATAACGGT CCTAAGGTAGCGAAAGCT CAGAT CGGCTGACCGCCCAACGA
%CGCCOATTGACGT CAATAATGACGTATGT TCCCATAGTAACGCCAATAGGGAC
-CI-:-CI-::IB—\TTGACGT CAATGGGT GGAGTATTTACGGTAAACT GCCCACT TGGCAGTACA
I\gTAGT ATCATATGCCAAGT CCGCCCCCTAT TGACGT CAATGACGGTAAATGGECC
STGCGGCATTATGCCCAGT ACATGACCTTACGGGACTTTCCTACTTGGCAGTACAT
gGTAATTAGT CATCGCTATTACCATGGTGATGCGGT TTTGGCAGTACACCAATGG
'(I%gATAGCGGT TTGACTCACGGGGATTTCCAAGT CTCCACCCCATTGACGTCAA
é%TTTGT TTTGGCACCAAAAT CAACGGGACT TTCCAAAATGT CGTAATAACCC
C:GCCCCGTTGD\CGCAAATGGGCGGT AGGCGT GTACGGT GGGAGGT CTATATAAGCAG
"I%%TTAGT GAACCGT CAGAT CGCCTGGAGACGCCATCCACCCTGI TTTGACCT
'CI':,CA:AGAAGACACCGGGACCGATCCAGCCT CCGCGGCCCEGAACGGT GCATTGGAAC
%TCCCCGT GCCAAGAGT GCGGCCAGCTTTATTGCGGTAGT TTATCACAGI TA
I‘I%g-IC;TAACGCAGT CAGTGCTTCTGACACAACAGT CTCGAACTTAAGCT GCAGAAG
TGTTSGTGAC-ZGOACT GGGCAGGTAAGT ATCAAGGT TACAAGACAGGT TTAAGGAGA
,CA:'CI':QGAAACT GGGCTTGTCGAGACAGAGAAGACTCTTGCGT TTCTGATAGGCACC
$§3TCT TACTGACATCCACTTTGCCTTTCTCTCCACAGGTGICCACTCCCAGT T
%QCAGCT CTTAAGGCTAGAGT GGCCGCACCATGATGAGAAAACT TGCCATCCT
%GC‘AGCT CTTTCCTGI TCGT GGAGGCCCTCTTCCAGGAGT ATCAGT GCTACGG
ACQE‘BCAGCAATACAAGGGT CCTGAACGAGCTCAACTATGACAACGCT GGAACGAA
gTCI\TAACGAGCT GCGAGATGAACTACTATGGCAAGCAGGAGAACT GGTATAGCCT
%GAACAGCCGGT CCCT GGCCGAGAACGACGACGGCAACAACAACAACGECGA
%GXBAWAAGATGAC{BAOAA%AGXBACGXBAAOAACGA%ATAACGA
%TAGCGGAAGCCCAAGCACAAGAAACT CAAGCAGCCCGCCGACGEGAACCCGEA
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encoding a protein conprising CS protein fromP.

fal ciparumor a fragnent thereof (2) a malaria
wa@piovgew13 and (3) an adjuvant. 12. A vacci ne OPCKEP208%066762

claimed in claim10 or claim1l, wherein the protein

encoded by the adenoviral yector C7 has the sequence

of Seq ID No: 1. 13. A vagxz’f’ﬁlé or kit as claimed in

any of clainms 7 to 12, wherein the nalaria antigen is

$Ttsosl AL sl ASAGER @nt%ﬁml%htad@ﬁ‘d%z%lj{z&gort@ é}i%dﬁ’@ a;?g@ﬂefﬁs
RERE N e S g

uvant .conpri.se nin.

er ei np
Vacct né YT RReb LB el it e P
saponi ROPBriEs A sodsre 09 e e 19pcT/ EP2008/ 066762 17. A
vaccine or kit according to any of clains 7 to 13,
wher ei A Yike vadpuacsatdingiomldigeso3rrivFe, verede t{EZ)Iotemsanpoded
vacci neompriscsthasqdafce wéfeq D Aoy 8one of clains 7 to
17, wherein the formulation is provided as an
o] - | NAWAEL K e@Bti@bitng tbiinf oMaoee tlanab toB e tit @oitin
one of eﬁg@bargasnhggeqllgnégof]s% tip N -1 Wherei n the vacci ne
is a liposomal fornulation. 20 A vacci ne conposn tion

ag cl aiy ﬁgal LBt é‘dcg?dlﬁ’&&) TRk ﬁbr“&al% v@he‘ré‘qg Q&B{eﬂ{‘

deficie S enco

pr otei fih e gﬁ%ﬁlasatﬂﬁée%n%r ot8in fror% P. falcipar u?n

Vi ng t he sequence of . Seq .| laria
a ti gedt QREYOSItiogeamPsFing s Vi &%%ascsisﬁﬁ?@. Yy o3pofppims 1
and Qst1d alzdlamewme@ss for the preparation of a viral
vector as defined in any one of clainms 1 to 5
canpr i gi ngcinheompepsonfor tiz trgutropagaprophytehes ofectlora on
a sui t abihprigieg b virainesctoans d&finaddn argonaef dfiensvieotsoand an
22. A pugeess. for the preparation of a conposition of
claim6 or a vaccine as defined in any one of clainms 7

tQ 10 arygtéink ‘as aé)ﬁrfe‘arﬁ? rcla%hr'}’gw'h% fRHES c@fn gtg&l XprB&id.he

viral vector of alrrslto W th at one
e Pi QL Gat i Alayrhfga'w WG 191%5 k#gd in any
one of “clal ORI o ] i - rrgn ’
10. A vaccine composition comprising (1) a replication deficient simian
adenoviral vector C7 encoding a protein comprising CS protein from P.
falciparum or a fragment thereof (2) a malaria antigen, and (3) an
adjuvant.

11. A kit comprising (1) a replication deficient simian adenoviral vector C7
encoding a protein comprising CS protein from P. falciparum or a

fragment thereof (2) a malaria antigen, and (3) an adjuvant.

12. A vaccine or kit as claimed in claim 10 or claim 11, wherein the protein
encoded by the adenoviral vector C7 has the sequence of Seq ID No: 1.

13. A vaccine or kit as claimed in any of claims 7 to 12, wherein the malaria
antigen is RTS,S.

14. A vaccine or kit according to any of claims 7 to 13, wherein the adjuvant
comprises 3D-MPL.

15. A vaccine or kit according to any of claims 7 to 13, wherein the adjuvant
comprises a saponin.

16. A vaccine or kit according to claim 15, wherein the saponin is QS21.
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prophylaxis of malaria. 24. A viral vector as clained
inany of clains 1 to 5 for primng or boosting in a
w@eioaw7Bodst regime for the treatnment or prophRCHEP208666762

mal ari a. 25.Use of a viral vector as defined in any
one of clains 1 to 5 in the manufacture of a
nmedi canent for the treatnment or prophylaxis of )
malari & Vafsl.nﬁ\orr%tt ﬁ@ﬁ?r@mg {0 @t ‘Pf‘{é?ﬁ%lmédr%ﬁ rlﬁswﬁ%jem the adjuvant
adm ni se@pTisRy SB-MPdr aydd®ilcal |y ef fective anount of:
a. aviral vector as defined in any one of clains 1 to
518b. @ cenposi kitendamedeh ampdnd of ddieisi t6,17owhereinghe
vacci nérasild@hiinpavidedanyn oitén-ofatelcaiudEon, to 10 or 12
to 20.

19. A vaccine as defined in any one of claims 7 to 10 or 12 to 17, wherein the

vaccine is a liposomal formulation.

20. A vaccine composition as claimed in claim 10 comprising (1) a replication
deficient simian adenoviral vector C7 encoding a protein comprising CS
protein from P. falciparum having the sequence of Seq ID No: 1 (2)
malaria antigen RTS,S, and (3) an adjuvant comprising 3D-MPL and
QS21.

21. A process for the preparation of a viral vector as defined in any one of
claims 1 to 5 comprising the steps of:
a. propagating the vector on a suitable cell line, and
b. recovering the vector.

22. A process for the preparation of a composition of claim 6 or a vaccine as
defined in any one of claims 7 to 10 or 12 to 20 comprising the step of
admixing the viral vector of claims 1 to 5 with at least one
excipient/carrier.

23.  Avviral vector as defined in any one of claims 1 to 5, for the treatment or
prophylaxis of malaria.

24. A viral vector as claimed in any of claims 1 to 5 for priming or boosting in
a prime boost regime for the treatment or prophylaxis of malaria.

25.  Use of a viral vector as defined in any one of claims 1 to 5 in the
manufacture of a medicament for the treatment or prophylaxis of malaria.

26. A method of treatment comprising administering a therapeutically
effective amount of:
a. aviral vector as defined in any one of claims 1 to 5,
b. acomposition as defined in claim 6, or
c. avaccine as defined in any one of claims 7 to 10 or 12 to 20.
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