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Vacci ne The present invention relates to a siman

derived adenoviral vector particularly encoding a new
woredoapoisiant i gen derived fromthe circunmspor 0zRCT/BP2008/066762

protein of Plasnodi unfal ci par um The invention further

rel ates to processes of aring said viral vector

and use of sane in the tr %\Chﬁ‘fnt/preventl on of namlaria

infection. Malaria, is one of the world's najor health
Theyrypicahin voRtion relgres t patmizn deyivedradeng el pREGY RATtERpH A
encpding e mewdnal s et Weyrecik frordilee @fcuntsporepgite proteteo
PhionoBumifalciperdi.s€hs mvestiaafustber tolatdshe pprcessog opreparing said
vipdragot ad ust af saad inrthatredtpantipre(dition béihaigparivfetiohi ch

is responsible for nmost of the nortality attributable
MhRridBk 3hé 8f thg%rid’sfrﬁaj 6YKdath %ﬁoﬂ?@rﬁ@b&/@th Ridrtl Man A RIIBn
pe%ﬁ&%yﬁ#é@oﬁlvﬁﬁ)e ggdtsgea({“?%man nosqui to for conpletion.

e I'nf'ection of man Initiated by the inocul ation
orozoites.in tgt%e loodstrea hrou h the blte of

0ol BRee B UHlOHT Phhe fhgas bFSG] PLUCHPZE RiiRe

Plpyrjedivgie/cipgerme (P delsiparwsbanish yt wspansdletor mopt of the mortality

atghbfableatntmhadres. vi a t he exoerythrocytic intracellul ar
stage, into the nmerozoite stage which infects red

TIRY 1‘&9@%81@' f ﬁaﬁ?&) uhBis 'cé%bl Etl% Yﬁ%%'t&%@lho&? A%gi rﬁé‘s 'qu for
ta
Comﬁ?taneﬁ?\eé?ﬁ%%ono?fs Ao bR Yl 1898#%%” QIRPPIEONS
blpegseam thrqnelsths bac ghapindesied @Oswﬁ%ﬁ arsgorpﬁ@%sétr@araﬁeyto the
livten endhihstpuinfeot haphatocgtes mdyradbee dlcﬁf@rqnmwu@h the s@chlsrooytic
infh@yekr btagd, ittomhegutozbite stagoiwhieh $ifocto Zal tlesd ¥dis¢RBC) to
infHaf¥ @lcficdl %ﬁﬁesﬂaﬁt i tH@hexGldNshd sThR. SRe9&eid @onﬁﬂé’tg@ bPkhe
dlﬁl]er%ﬁﬁytgqn dFa %?nb%? Spme%%oftés ﬁlef ﬁéCG}n %%;gﬁhtl s@ige g%%%géytes

WIPP]P P%?dP&?S&‘d*?bYstB%F%’fﬂW{Oe Whats' tg@é S lMATUE A rigrie! Stages in

thp radgt o piedaeraipasrzodspwhichangatc uibesplivalysland (Am J,
Trap. Med. Hyg 24: 297-402, 1975). However, it is has

T poREBIe RASSHOPRsRbAGHIHagbbh iadiflcaGk %tpbﬁ‘e%hh]ytaltg@t ofa

mABHY (z@é‘ch{ér e\fa%cf‘ﬁgﬁ(‘;ﬂ Qﬁh fdgact %t'h& &Hﬁdfa%d g&;rflgoq{éq{aglbeen shown
0y

on
tolodidy Pzﬂt%%w&&s?laﬁta%gmeﬁ*ﬂ@%ma i ¢ e fpve 24:
2X7H025 hEF 0z Hlowe Vs itlih Bagrnoa bee rassitsgupgisally énchO@tSélprly to
mr@$agiuretasiangine far malarishiow ¢iet generabpoputatminvbased on thive
mebddlbdy camibyinp/asidRRed¥potd2sitépor ozoi te during its
passage fromthe initial site of |nocul ati on by the
Tl%ehrn ﬁ{r %}grfalcg tﬁ;ootélhe f ﬁlersl%gllfo%tol $ %izlﬁnggfn a 1rc%nﬁs rozge[e gro%ln (CS
PrERED adkiafliong tts%g Yachia s@a%leﬁytapgénvaaﬁa.qﬁ f{ersae%blte
duyrisgiio wpssekafikethpynindmite eperorelatien bintheangsyuite mie thes)
cinthtioa ety it(niligented tatis) lifaragnent s. To date the nost
advanced nal aria vaccine in the clinic is based on a

Tﬂe' (G fo%lﬁ 'O?P%%Uﬁzl sgeéléé ﬁ%hm&\éﬁz é’én‘ﬁlﬂlﬁre étlft?ve domain
(r At e gloﬁ ﬂ5 egrbg%%g &FivEL or?y (’Nr IR@}' aﬂdc 098,r‘(tal ns

ot ern
]%g§)analg| 81T y as correspondl ng to am no aC| ds 207- 395

f t CS t P.fal NF54[ 3D7
c]? date eetrgost g(rh?angle rn(a)lrarla VaglcnclzeI n t[lg E:rl]nglg Esrbaalsgd ona ﬂ)oprole)m

particle (also known as a virus like particle) referred to as RTS,S. This particle
contains a portion of the CS protein of P. falciparum substantially as corresponding to
amino acids 207-395 of the CS protein of P. falciparum (strain NF54[3D7]) fused to
the N-terminal of the S antigen from Hepatitis B. The S antigen may comprise a
portion of the preS2.

The RTS,S particle is usually delivered along with a strong adjuvant.
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the Ntermnal of the S antigen from Hepatitis B. The

S antigen nmay conprise a portion of the preS2. The
w8 wa¥ticle is usually delivered al ong w t PCHEP2008/066762

strong adj uvant. I\Ievert hel ess mal ari a vacci nes have

bee proposed e | reconbln nt adenOV|r

NGGERGRS ?lawa m csp pmnosed eplpude et E‘F wgg?qﬁmral
vegtars forgsampres Wiche Q4 Sé 8 BeCTPFTCCHABNEIS VedQus)in
spaeifin8dg® I (@l 33Nd e Adolon eeteisi bath deviva fiRirdiman adeno
vingen oneadingses prag¢isodi ng CS protein. There are nore

than 40 different serotypes of human adeno viruses,
Thuda¢ ad rivare yhan Ot differenpaidtogsif dlutnyn all@to exaep ndichdary &
théis pAGb@dnedty\idrRx b AESRIakdcREM Wit eldir@psratody infections in
cheldtdndnan and\g%w ARGhOGht 36 Be hABLIARY With B§HIARTOhRERMS in
dWLtE N 9% n@{h%%m é@fcﬁfs% ldRRShobRiAfinlsS, and Ad40 is

ougt tO caus |arrhoea|n|n ants ImTunltyto

IH%II&]III}I to ﬁl enomu&s: %nflgcﬁlonf %s th%u 1foe lﬂté% %0 lrogvuég(m ?otlﬂ?{ Itis
ﬁr % 9PHY su i\@ ﬁ%asmeful fythe
neﬁlﬁéhsﬁ‘@% eEaQ?‘tlt&fna O‘fl V& %@ ARe enQ/ ¥irpsgp s This
m@aseéuceoﬁhe s utiel efectivenass e5theTisrter apthe fvé%fe@é prgyented from
entdrzansBeencmentfeguiivetheselewint ehtégonge vor. as the vect or
is prevented fromentering cells and manufacturing the
Theglreseaninvaimtionge thaughivtb veducd lte: ipgues efipretaxsaing immuiniy by
prbhl@ﬂ@hi vacBink E6H sz evenkin hisdbiBeathetof nedrsd dodgpristAgkini ty
ll@a&ﬁﬂldgﬁﬁgntasd%%'d@&xﬁ@[ v&"t&\@ﬂ {al BcRAGH 85 ad PHET HROV -

n£8%l'n?g’ 4 o‘t?é%ﬁf%ﬂlﬁhﬁﬂ 8@ 'f?&lh \POV 885 ) &N fraddian
tlf%é P x R}/e a%tsﬁ Nroe bt S& Rloa§ Pan 7 or CV-
enco onpri sing ein from

ﬁ'{)‘?&% ‘%ﬁg rrent t her eof for exanpl e as

c'f‘ gty “e'1 or Seq, ID No: 3. Brief

Gebehp pt|]on of the “SkaREIpAcK sgyerop oy Prateippntigghderived
aci d sequence of a fBLS Mpﬁm?@%da@wwﬁef%ﬁﬁt@emmas
protein of P . fal cAprmpic{eferred to herein as Ade2

SqurloxMon) Seq | D No:A 2udleruc]desiequace énsslingethe prateio od Seg ID
the protein of Seq W& INaecfedred hatrrasedicieyeat)n as Ade2

S@ameNoSe3 | D No: 3 A adrh@fveainie adidisbuodéd 6f Saueestigen
of a protein/anti geqridgd F¥RACE pRIVIGSS P! YA & 1P eferred

P. fal ci parum (refery, ?éin'&?AﬁbI‘ pRciflel protein) I D
Se@qD ]]ég% N cl3el( ;:e?g:q{le 8 fé%@&gsgg{ﬂ&% &dﬁ%@fgg%ﬁkgfﬁbq D
Cr
Seﬂfﬁﬁﬁs'd s T LN 83 10
uence from Chi np¥ 20fromV\D

€124) Seq | D No® amlwcmqq@ery& g Eqieh Adeng deq ID
P. fal ci par um CS pr dveRf from WO 03/046124)

Seq ID No: An amino acid sequence from P. falciparum CS protein
Seq ID 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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Seq ID No: 8 An am no acid sequence from P.fal ci parum
CS protein Seq ID No: 9 An amino acid sequence from
wae2doaloziopar um CS protein Seq I D No: 10 An am nRCHEP2008/066762
sequence from P. fal ci parum CS pr ot ei n Seq IDNo: 11
Nucl eot i de sequence.for 826 S
Sfﬂ&& lg?)tl d@ sequencesh”éi‘fS %@‘i%@e% Pey %he %‘éez expression
Nucl eoti de sequenceapstteLIensd iBed 1 pleRpvir #efige| eot i de
sequence for CpG 2006 Seq I D No: 15 Nucl eoti de
Seidiploce for CpG 168®vSdhe canale nusBoNdiecdegernicel ef the synthetic
sequence for CpG 54%ecrdaeant ©3cinC7 #Ade8hows t he
nucl eoti de sequence of an alternative expression
Buefsdesttiptiow oAtleXigumesessi on cassette and cloned into
C7 adenoviral vectorSeq I D No: 18 Shows the nucl eotide
Figgquence of tshoddediewpdess OApCR3IJeAEL. cloned into
C7 adenoviral vector Seq ID No: 19 Shows the conpl ete

l.eoti de seqypR& i nant
Flg%%t%r C7 - AdeZ2. B?Pﬁlagrg{sﬁcrél %fe{ﬂ?@h&tﬂ%?%gfé% gur es.

PGt e pl acioa oo rRRRUTG E0AMS 44G0 ¢ §° 7

Showi‘ plasm d ps for pC? &dez Figures 4 to 7
Fighigh (o hpar i s oM BRSO et@SCNfa{@ $-spectficcbpgll responses
responses i ndu8gercBPpy &7 Adel &€ TrdE s BlEInBE/ 6

m ce. Figures 8 to 11 Show conpari son between the
FiggesPecilf ¢ T Swvw cangsppoos betwicod theddS-kyec@it AdeRreapahses

Ad5 Ade2 in Cohdided by C2 Adel gud asl5 Wiel on C578H6wice.

conmpari son between the CS-specif ¢ T cell responses
Fibidyeeeh by C7 M) camshrAe®bAdREn i R R TTbélﬁresponses

igure 16 Showg antinyes ARL] Qﬁdﬁdfﬁwﬁ@f)ﬂﬁ@ﬁﬁ%ﬁ{d@ ned
by ELISA in C57Bl/6 fice. Figures 17 and 18 Show

Flied by o7 R oy b ERyr b AGT R LIz i

n
Show ki netics ﬁ’l 8- specif ¢ CD4 T cel I responses
i nduced by C7-Ade2 in CB6Fl ni ce. ur es 1 and 22
Figpgivl € g i’$ ne &mekm@tlﬁfofﬁhﬁec&gp%%f&gﬂ%T egrespawsey induced
responses i nduwed’ydelm GBEP1 inHcCB6F1 ni ce. Figures 23
and 24 Show cytokine profile of the CS-specific CD4 T
Figedeh 19 espdi s esSHomdkiaetitsloyf tKe7C DdpetifinCDBOIFdel hicggnses induced
Fi gures 25 anchy267-BhlewikCBeri escef the CS-specific CD8
T cell responses induced
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 prinme/boost or co-formulation with

RTS, S/ ASO1B in CB6F1 mi ce. Figures 27 and 28 Show
whkpweniws3 of the CS-specific CD4 T cell responBEEEP2008/066762

i nduced by Cr7- Ade2 in prinme/boost or co- for nul ation

W t h S S/ ASQ .CB6F1
Figiie0 cs of °|Yii§ 1556t ﬁ%‘@ssspﬁ%&@&? E%ﬁgfgnses
i nduced by C7-1adwesdiby Girfded gyane/Beost 8t §% ipgvith
with RTS, S/ ASRES.SMHHED GBefel micgurre 30 Shows
ki netics of the HBs-specif ¢ CD4 T cell responses
Fipmdsid ednd§2 C7-Have2cyitokipe prodildbofatbe COFspeafit dDAIT &tll ogsponses
wi th RTS, S/ ASOh8uded bEBEFAded eprirhe/bosse sr Sikfoamaladidn Shthiw

cyt oki ne prof iReS SfASHIB LEBFECHhidec CD8 T cel |
responses i nduced by C7-Ade2 in prine/boost or

Fifgrelsar mu! atlorb%vb ifle éﬁrﬁg@ggﬁﬁiﬁfe%mgﬁlr&s pBhics
Cyt oki ne pr; b g rihufiioh with

responses ind pI.I me/ boos
co-fornulatio 11Efn| " CB6F1 ni ce Fi gures
34 and 35_Cyt oki ne proffJIe f the C% eC|f|c ™A T

Figies 3¢ aahdhs e LytAkYE 8EPTHG oftthe Adespe lcéf e /BB sepopyes
co- f or mul at i oringiacH bRES-SApSmIBIM @B 1 corfaseulatiop wyigh
36 Cytoki ne prR¥S$, SASH1R incCBESL Bipeci fic CD4 T cel |
responses induced by C7-Ade2 in prinme/boost or

Figeref36r mul at i onCywbkihe BioSilS6AE0 HBs-speCific DA well rdspgusees
37 and 38 Shownaudel dy7-AasSPRNERHe/Bodst BOEY 0B RG0S BSth
i nduced by C7-R7P6I82A S0 il (BéIORRE. or co-fornul ation
with RTS, S/ASO1B in CB6F1 mce. Figures 39 to 4 1 Show

Fi 1@?‘347 Gd % ”’s"h %ntf%ow?esﬁg}ﬁﬁ%& {nﬂtﬁ)o@esigﬁ Lnduced by C7-

esponses” i ndu
RTS, S/ ASO1B in oS Igur ggmﬂlft %‘}S §/AS01B in

ki netics of th MECHBs- speci fic CD4 T cel |
responses induced by co-formul ati on C7- Ade2+

Figres &) psphiB i nShomelnetigsod ther gk dEBuspeedicAD S il responses

cyt oki ne pr of ilhgugsfl bylse-fosnulghesss 7 gglseit iR 1S, B 0TBewl |

responses i nducleF bmiao-f or nul ati on C7- Ade2+

RTS, S/ AS01B in CB6F1 mice. Figures 48 to 50 Show
FigyieoOU2 ae44r of i SiRvokintthe® ofthe @SHRBHBPRcIlcoCIOPF C-Ellﬁ‘r@dpbnses

responses i nduggskelYyc8-tbaniluticH COAde?+ AAELI/ASOIB in
RTS, S/ ASO1B  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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in CB6F1 mce. Figures 51 and 52 Show anti body
responses induced by co-formulation C7- Ade2+
WERIBIB/WED1B in CB6F1 mice. Figures 53 to 55 SPCINEP2008/066762
kinetics of the CS- & HBs-specific CD8 T cell

Flé@%ggﬁioeél i nduged bBﬁ? Cr- Ad%m?gsgg &ﬁ ASO Bﬁ\? CD8 T cell

ki netics of tHféSI@SS@S&n &drpfie2 BOS, S’a APOIB responses
responses i ndu8&PHY r(LflwAdeZ RTS, S and ASO B
responses in CB6F1 mce.Figures 59 to 6 1 Show

Figyen k2 mebtpr of i Stevofytoiee psfildoHBs CSp&cHBs-sp&iBc TDd6T tell
responses i ndueg®nbys itdurcdd ey C7TRAS:2ZS RAINNS AGCABOIB responses
responses i n GB&HsRTiwRe. Fi gures 62 to 64 Show
cytoki ne profile of the CS- & HBs-specific CD4 T cell

Sgggg@@aﬁ; Ed@l{%‘év Q}ﬁb%y&% &seﬁﬁuédﬂ{}ﬂcﬁ%qe RTS,S and
anti body respg%ges in Sg)gtéseeé ‘g%@l%ﬁe RTS, S and ASA B

res n 6F1 m ce
Fifgtiepr 68 68 1 Qe A%:gg B P, £y O e nduced
i nduced by sy N GCREBAMICRi ce. Figures 69
and 70 Show ki net| cs of the CS-specific CD4 T cell
Figersp 6N et 70 ndutheny bipetsspraf et C3-spriiipe P4i ThcatiBefonagscaduced
Figures 7 1 angs mﬂﬁhowwydedhnl@qmoﬁucbe of the
CS-specific CD8 T cell responses induced by synthetic
Fi@freAdednd m2 CBEShbwitekind @il €sf th8 CBRGedific JIIBNT eyl edspditses

profile of thenfReaGhhth6tiCOF Al @l CBEES pAASES
i nduced by synthetic C Ade2 in CB6F1 mce. The

Flglgl%g?gglgcigﬁd gfe g%ﬁl %pl%&ilecgf th C@e %Eﬁ“@ %4 T cgggresgonses

(nucl eic acid s ?‘?é’é exo sequence) &

(fibre protein 003/ 046124 i ncor por at ed
eﬂ%@@? éﬁ@@repﬂfﬁeoee{ﬁ% 1% dSSerfsern FBP 2@?50&6 247 &equence ID

omﬁégefon THECRIAPAEpeeicacidssaugigch B get | (@O@ﬁe%ﬁw) & 12
(figramrateatled SVOZA03Péet Trara isotriorased brttifercniesal Thealepbbugh
nuniter éori (S7 m [AJf6t WBsI9 ]t hat vectors may be grouped into

famlies and that adenoviral vectors within a given
THoadHatay tefidics i §rep difidsT a6l @lvas beEovirhiCEectodE AR &YnNgdiGidual,
alihSugeEHTS a‘h &ﬁeﬁ@ﬂht CdekRs vy 3 \Gadiipad 8y Sardiict hnSHENS
adeRoAfal UPJt@rs Rz‘%ﬁ ?arh ! nﬁ&%@é AnfRF O NG AGRE 1S

|nserted an cer al n ot her known vectors, for exanpl e

Ern o n %”fj s%l?oug@? {jo be artlcu‘lqacl)r? a{dQIgi?t%gzeAé}l fhat z% S%e%ms tﬁ%e&lgre stable

01188 0 ln Togae e]il f %12 hap F Ay Hkﬂ%\‘f? v ‘ftm@e@f r
LA % alsp feseribed i WO aﬂ (4re barauOsaphdr pde
eﬁr%gnﬁctpgeﬁégaals@go%e {\eqyrse it 1s very important that any adenov1ral 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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55

characterised and shown to be stable and safe before
they can be marketed. Pre-existing inmmunity to C7 is
W@ bwaghte13 o be very |l ow and thus the risk of PCI/EP2008/066762
neutralisation of the viral vector after the first

admnistration.to a patient is |ow _Eurthernore, there
In 8 s R B 8 B CHP PRSP TBRES C e 1Lty 6 14
amiRg ACidy ENMQVEd| y to nmke it particul arly suitable for
adm ni stration to humans and/or for generating a
Infomg espreabihe nmalarimantiges pageded by thejadenovirl vertords pwelifiadiie
remove poteontnl elybeylstian steptthetiampGytheianaho ved blaninewmyaleplace
a seRlyic vacipas sHoowl iampbyitisnhb@h (389 bO8c@HD Nond. r egul at ory
approval for adm nistration to humans.In one aspect
IntoA8 affRlcBihk dnRRtibYBR FOERRHEBEN EMPIYENEorfyRiRE HcSoNoRNAS
anﬁiﬂ@a!:iﬁ?,t 12 to 14 am no acids renoved. In one aspect
the malaria anti gen encoded by the adenoviral vector

is [ tential glyco ti,on sites,
for @QWQR?ﬁgmm al ani ne[)éﬁ%il¥ Oppgce a
serine, such as shown in position about 379 of Seq ID
opjgnaliy IOFﬁe‘gﬁteabﬁé‘b%@tnotaﬁ’éi ﬁrﬁ?é?ﬁti on the protein/antigen
enpl oyed conprises the foll owi ng am no aci ds;
In NCENEREGK DEDRRDGNEET Seqdédradenriszy thepniionadidly | ocat ed
at about amno acid 8 1 to 99. In one aspect the
pr ot RIGI ant i ggScgmodded] conpri ses the am no aci ds:
AlG [Seq ID No: 8] for exanple at the Ctermnus. In
foP BendRP 8Cthe Chermhiaugnt i on enpl oys a protein conpri sing
the foll owi ng am no aci ds:

InP NE b 1no acids:

PXANDN y . ANPNVDPN
ANJ RPN AP ANER ¢ PNARPRARPRIANPNAN

PNANPOW NN AN R SPNVANP NVDP NANP NVDP NANP_NVDP

NANP NANP NANP NANP NANP NANP NANP NANP NANASRANE NeaRP
NVDP NANP NANP NANP NANP NANP NANP NANP NANP NANP NANP
InNABIRsANE e NANRHLOANRDP AN phoadiR chitiNFsINANE foBeyingnNoo acids:
10] In a further aspect the protein/antigen enpl oyed

NASG DU BEVR HEDS dglientés Nofie Pl IANo NANP and/ or Seq | D

oNg. A8 a0t P Bed Pl D IRET R P atf W EhEf Taspect the

E@@oﬁ‘%@n@ﬁ g@%} %@@MA@BM%W% hé"sequences of
quT . and/or Seq 1D No. 8 and/or Seq I D No 10.
In one aspect the protein/antigen encoded is_Se ,
No: 1 or 3. The protein sequence given in S eﬂ%)hg' 101

is new and fornms an aspect of the
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 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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i nvention. Polynucl eotide encoding the protein

sequence of Seq ID No:l also forns an aspect of the
WO pooseMticoh, in particular the pol ynucl eoti de SRCUEPZIES8/066762

of Seq ID No 2. This polynucl eotide sequence (ID No:

aIr coonotlmzedfrex
Ot ® 8BRS IS wapaIcs Atkads Pae B CERea G dirwy be
CO@H%'OBP’&@% of Seq ID No: 1 may be codon-optimi zed.

The invention al so extends to vectors/plasm ds/ hosts
Tlenplayed also cxtwadptoepatoat/plesmals/hbkte emplgied vy the ipdefatsgioaof
th® he¥@ hibied fuSRE raeh«kbf aD el eyedeblbyedtih ehdPFrepaitadd &
vikdl vect¥id E{Cal)rdy@ng 0&| ng to the invention. en

preparation atlon of the protein |s reqwred a

suitabl e plasmd can be enpl oyed to insert

Whepy H@ﬁ&r@tl% abisplgtipppt tthﬁ@r%?laﬂ%rqqu}rﬁ% %)Slata@ba Rla%ané CAB8E
enfipdpyeshtntitsestithe scancmxanmpddngfor shesprioteabingo pbuwitabiechdssfor
sypfRkdis 1An48adpR ofiaGuiblbpketlid/is RIT 1 5566 aChiniromPased vector
foP Mk § sEBIESHHQBi0R RERBHL. eThe@l@srﬁ'd%fﬂ g@né’i’aili contain an in-

bugl? ea l%r té/ as%? %e%gﬁogn olr nglgﬂele ggR dln% fgrs gﬂtl% 0t16: re%lstance

e Sshcodi
Oy P g rBEkUQ or HI S auxot rophy Host cells can

be prokaryotic or eukaryotic but preferably, are
Hyst aslis cahdre pedamyite dBaukdrgotomtys pscféfably, egaemitefor example
ScoakH Pl ey fr e x sapR\Jast/aRom ek caeviskde sich ATNCS gdana (uagea
ba@@@&@&%ﬂoﬁ%uﬁ%@p%&%g%gép thH ALGE R D @G@Hﬁoﬂﬂp%r Smith

r ne: RLT] (a
%500?6( 0 m;aciésbaccizammyCﬁshyeasts %h s ﬁ u({]e Sc%zzosaccharomyces (eg

B L LR é L@@jergmezf §a aﬁwe@%laﬁfa%b@fhm (cg
Pighigygsiooiy Eegsqredp & ¢roiy p@smparhal, Sharroviie el qreqyvia
lzﬁ&bﬁﬁuhm&hﬁaﬁmasthnmS(e@ Stiewdretpripaasenideatqsis).y mor pha) ,

Yarrow a (eg Yarrow a |ipolytica) and Schwanni onyces
In(0RE a§FRNRB MhRIMEE BroRidel AeNbRthé $dotors RcQEin@ $P Bfetintdh€ion or a

profUEEIQNDANSY ifFeHe USBnRht SMReVERbALE nAdkeAr ding to the
invention or a protein of Seq ID No 1 for the

Inloh® %%({E;%P fhe ?ﬁveﬁﬁ%ﬁl §1Q) l(f)e a:failaﬁ@ac? 10% f uPat ﬁ %gll%ﬁr%mé Airal

V68€> 9%? g % iRt le 1 R P%.Sﬁghg m%tomcgmer gtable
fihleRcRIGER atedisysicd it BIFe dLal PFIgY- sui t abl e
for | nJ ection. Suitable excipients are discussed in
Inpie embedianant péerawlation corwrisehodi ment a f or nul ati on
conpen sdsio viahvaterocoiling|to edheenti@acor ding to the
| o eRinaldtia anfigbbithiag ad bp@)@enn §mlbleqartacullar@qprs>seaﬂa
P € b ghaP3ah o Xfﬁlva{tlfafr P4 LR % BR 3D-MPL.
a sapo

adj uvant forearrpecorrp|5| In an

W%M% Ve tor ncotdtc]se th\é uen e o ec\flﬁ I(Io ﬁ%qrr%gto & p%}t’tlc%?aglﬁzl D
SUTHRES %11“?? 111r % lie mil ‘@“ F %rh?“k % 1511 is
becausg él&ﬁ‘alﬁ@?uf rtoﬁge%l’(?é‘ DI Fagely as
pogaibledp ﬂtf‘o‘PRcTé’s elafsm &T&;@ fys%l@ HOISHB 1@ ASZINHWIHIRRTS,S
is thorvgbinterheve ﬂlemtsto 1ggdorse cfirecniledhoetficeyofreEs.fe wit h
RTS, S is thought to have the ability to reinforce
Tlef firat venbisyesdnbee hticoaay swtabRTSy Sse 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 viral vectors described herein are suitable for

use as conponent for a malaria vaccine. The viral
we@wors1df the invention may need to be used PEI/EP2008/066762

conbi nation with other conponents including other
R,?E i gens to provide adequate protection agai nst

fection. Neverthel ess the vectors of the resent
RThvenn be fircppedggidesepibed frofV Q8% 1652 (éaéionae-/%l%mmmnent
NB§4/%1aZ sirmie). 6Fha meatondatequegienfor RER'ES &PE;sSionaassbe and
pr@dh@ﬂéé "cﬁﬁsl@@otﬂlﬁﬁ §iidt bﬁ%%*o*vialem Bi3 (1 OLS2WORB/ 0 D (referred to
thEefil T%{Rum NF54/ 3 strain). The nucl eoti de sequence
or th S expression cassette and predicted

transl atign . product .is provided in Figure 9 of WD
Inghg qqies of Fhéﬁ’r YICF LN SYeHH N CEES IRTEEOMPNENYIRE cont ext
phefmadeuticad peroiulitepatwitnne sheigpiceint ¢fface fraitssowmrighte gpibuah or
cakrierdalphwaiting cleuddfiadion effamuxalpicdn Sditddlo@uriidte irPeItABS, saline
arffth€fike. 'P[HJ hfaRitsMalkd Uthin BisHIAHBRN RTex&i feﬁf Blcah @I ist

ad u\}ams%ésy avg% égélé'g%{ka%f[fe%? zne\)z(zxgo B]t i&‘cht Ege 1 e?nd in the
abggnge é??é‘ @Wﬁeﬁpﬁ C?THP%HG&EPPHF t ?Pﬁ?lféﬁt E5RBPIHIC Lec aus e

whi | st adj uvants nay have a physi ol ogical effect in
vivo this effect is general and in the absence of a
AdpehaReuti c conponent is not a specific therapeutic

Pa?{u}lﬁé:rtad hid% séD s%qetc'te%iuﬁ{(ﬁﬁ tl?eg%rgﬂg(a mefd] ?alltg hcﬁﬁﬁl water

S

ergihipas. il hk%?fr@pﬁ)fﬁ%goel aft i oLk Bropars 0L oll

likegppeptqrideagoaise diodrlike ra@@mrétagow Toflilie r@f@e@ﬁﬂ@@mslst Toll

lilzgoeripsir,8 apohist dnd(Eolt Berprentor!d agpomit s saponols|or cpbinations

the:legept or 7 agonist, Toll |ike receptor 8 agonist and
Toll like receptor 9 agonl st), saponl ns or

Inca?l.n';(r)l}qo tnllef%lrt] %he alaz%van{ Is (a.lﬂﬁo@rli?e gor%rg%m{ b h(igim%éy eaxre]&np. San
agaaléhwb 256 G4 daﬂw piedapicylyr y\fa?rilqp 0 lig 1y more
pantarvdgyhos dersylated mpiaphashonyltinié Agdbr Milar | y

3-deacyl at ed nonophoshoryl lipid A (3D - ML).
3- ﬁe%@ayd Aof OSRA A % lknbivR 'ﬁ%nﬁjs%a{%ﬂ@m 4 pompéSand

H&R
Ug%%%% &ﬁlfat 9% 01550 d?ﬂg( anQﬁé Erg\lawé fr&i%bﬁlgphﬁ\ﬁunochem

'm Montana, USA. 3D-MPL is sold under the
traderrark MPL(r) by Corixa corporation and primarily
3IprdbbtieslChdder Thected dentads Mo s by Wiotika esrpbiaNeg agd pitiarily
r@ﬂl@&@nm& Tl fe%gorﬁ@s PithdH CEN -0 Phdidtyipe. UthanmeiphaRised

acgbraﬁl %thg@s ﬁg&d nEHY 2 gab:h ictall 1t ifla ml ture of
3- eacg a e?i r%o%lo(? Pﬁgﬁrli ﬂt—%n es Br ¥ Tfiﬁ:éalns weneral:t)’y n

the goRBRYIaNs /g thepreseat wé@m S%M@ﬁteq % %DSMBH is pegedt iSenadl
pagi:l¢PD-MELUuned padivkd dizepmch itheit & r@@bﬂ_erﬂasﬁlqudahtqugh )
0.31 a8 fister: NSudhgreparativay akedesértiedlie WO 041202 t Bymhighe a

dePivadvENok ilibideA arcHfWiPIRRAG Rt N BY IR 4488 kikis L?ﬁ‘éiudllﬁg Wt not
113&%@%292 Synthetic derivatives of |ipid A are known

hought to be TLR 4 agoni sts including, but not

lim
OM174 (2 deoxy-6 0O-[2-deoxy-2-[(R)-3-dodecanoyloxytetra-decanoylamino]-4-o-

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

OM 294 DP (38, 9 R) —-3-[(R)-dodecanoyloxytetradecanoylamino]-4-oxo-5-aza-9(R)-
[(R)-3-hydroxytetradecanoylamino]decan-1,10-diol, 1,10-bis(dihydrogenophosphate)
(WO99 /64301 and WO 00/0462 ),
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Wmoeovamend] - 4- ophosphono-

oML74
(2-deoxy-6- O [ 2-deoxy-2-[ (R) - 3-dodecanoyl oxyt etr a- deca
PCT/EP2008/066762
b- D- gl ucopyranosyl ] -2-[ (R) - 3- hydr oxyt et radecanoyl am no
]- a-Dgl ucopyranosyl di hydr ogenphosphate), (WO
95/14026) OM 294 DP (3S, 9 R
OMB197 MP-do dPclattoy PR X Bt [€R ) alddeanoylbaytcimalecanaykanibo ht-ax9-5-
az6 R} HR)-6 Rydbxiyyaiadegahedlnmitrddoeayd] abidiol, Datilgirogenophosphate

101(619nﬁhb9éxan&a%j3(@ﬂ@6ﬂué%ogenophosphat e) (W09 /64301
and WO 00/ 046 OM 197 Ac DP ( 35S, 9R) -3-[(R

T@i%f‘ noyl OW et rad ano %MQMP%Tr&é%gﬁered in an oil in

ij[ellgmdpl@p or gpu.lt@plﬁyﬂ ﬁl@*g@ﬁ@gﬁg prat dhe incorporation of 3D-MPL is
adi@ntegeoansinohaxamsiahelhtol WOMBdotek6I-240)s. redpopbasal |y when
3D-MPL is used the antigen and SD MPL are delivered in

O@Br 'F’Lk4 I11? N@tvﬁ{lcﬁmﬂ $k Qe Pdre 1!mde W%h%fes AGPS)
Su§?“%%°§% lﬁglosa?%g?% 93?{%?9‘90@ % é (H*“OE%SP?S OF preplatioror
plsridwsdisctysgg) orplrumppeysisalsy Jgsertablrugltyef AQByasdisclosed

méUT &9764&401.0 SslamArﬂrRSelrp hoBghgomsts( aﬂ:@%s’)newe; WLBY ahtagemsts.

Béthaed 06@ght itdbd\B B30 3Rvaits. US 6303347 (processes for
preparation of AGPs are al so discl osed), or

ARNALTRCEUL Iétg_rg{ﬂlaét Pcug@%& §re§a %_%Yelcl)tlon S (gzlﬁzi o SC' °Sed
demﬂﬂg tfﬁt §3oAPUNR pr@B&&aHO%;& qﬁiofg@fﬁtthq %A@éf‘élfcalil trge
Quidtyj aSaprsriafdefinveand; wasfiretsdaseniicdrs hfving adigvim actety by
Dgs@aahés dinudav4 §iBapenifdadjuvéntsindreliis. fledicwatdinmes. Qui |

Vﬁ\ldf&séhlﬁl%PVBI 04 58 RREAYVERL, mgi@%ﬁz D5 OMPEE A ERents of

Q iy ARt ah Ma%? %ﬁl Tt st
E e e

&ﬁ%gs a%quraléapongpd@rwg fropethedyg
QzBé’ajal mpoWikBMZ)ﬁAa whiRlhrinducesl Cﬂ8&g:ly&]1ld)>90 dfcellul ((ETIés)h"ﬁhlbcells

anldegitedsihaitagdGhy aiiflody Whpehsel et ai n adj uvant activity
wi thout the toxicity assoc:| ated with Quil A (EP 0 362

278 dor
ST e st 9%6%&?#6& %Ck%ﬁlvrmﬁhﬁ Chiibdase!
9@(ﬁ3|7 P I@rﬂm%% METOR v Wi Ty gt 111
1 vyigbt oxvaght. &‘ednbylly@ﬂr@syess Fhiterokis mewnt;l tl@ ptie dbRSA hntsterol
beigpGRacant t Dody. rBppang or Hiataniadtidstrdt@hr@$ 2t dnanserol will be
préRadinhAvR c 18 et e st dTadonhi ;@Qtofd%ﬁhﬁfo ;‘E@@’ﬁ’é’ﬁ &%eab@ut 10 ug to

[/ 33739). The ratio of st erol
ab%{l)[eg(? %&wab%gl n the order of 1:100 to 1 1 wei ght to

WBI ght Gener ally an excess of sterol is present, the
Lipagames! ermugipns gencszlbi copedimg nautral digist, far examply w,
phbyphiacidylckolirer whichmasuacity mos{crystallme 4B &emabesdtercofor
exwple QB yOIkehe hahﬂyl@hddﬁ@(ldhﬁ% IpHo3phatiapeolfe @hpdryl

%H&ﬁn 0S al Obtktait @ cﬂgﬁ L@ hgm}v'ﬂlcﬁ’&c?&ses

thﬁ étaP§ S s eenta) ”%% f%ﬂ%@%ﬂ% AberaEial
linids. dis thepq §Eserothe é‘ﬂ?%taq A iipidgs pite M3aY e (I e uch at 5-
Tlmcrama béstergp) foop Hospldpphat li- 202k ¢imol/innd, sugh @b 80425 %.

phosphati dyl choline or dilauryl phosphatidyl choline.
Tﬁ@g@ coth POFRITR $ndPPon ;S K179 0L &aBy 1818 RABEshos SR 1WA @D also
krloW ra%%%eﬁ/lPL) 3D-MPL is known from GB 2 220 211 (Ribi) as a mixture of 3
types of de-O-acylated monophosphoryl lipid A with 4, 5 or 6 acylated chains and is
manufactured by Ribi Immunochem, Montana.
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the stability of the Iipsone-QS21 structure for

| i posones conposed of saturated lipids. In these cases
wo b@amsunt of charged lipid is often 1-20% w RCT/BP2IAS/066762

as 5-10% The ratio of sterol to phospholipid is 1-50%

(rmol /nol ), such as 20-25% These conpositions may
Theoipaiips WpY 1 Bie deae of i SHemaHschREsHRvIggnerplly byt 2ot
exglusiyeknwitin bids sy Py b thPforimsofdB6M fratineeSBER 02100 942),
lipbYorfh & &xi rlagetl clloidut stretivés ich wpasrmilikder Gnadike atidtmeric
coFHIORE 88 BRI hydrb@bth hrdd Al meRadvhéh REnliRk&dyBhaldISsterol
NN L R MY e S

saporiins may in the formof m celles, mxed m celles

(generally, but not exclusively with bile salts) or
Usyally Hée paponiiels perseited in b ¥ jipesemeHprpulpgon, g3 OM or
anl dipmsoatersenaulsipel at ed col | oi dal structures such as

wormlike or ring-like multineric conpl exes or

i ni di- r . | . .

! ﬂaﬁﬁi@%@‘%@%@%&jﬁ%ﬁ@? Ao ?.5%& e iﬁlﬁ%aclfeg?drﬁs for
USE A AHUHIS QTVAREIPEY O AT PSP 1B > Pas I IGS
olipgnycicotisles, agaerally gontpinmedupeninere dinyelseidda epGimnptifhacparated
byf asensothre, friopojstofradbly atr lnest aitxi wmort 8GMkstales.an GG niatif is a
Cyasige neditdtkic dollow IBANOSLAITHE Atdsatide] TUEWHC SdondeSotitRY arc
tyfics®y 8xYREGeotfa &R &R RlUogRRMUE LRAhIcARR 1doAle HS@e! N
ol AShMAN R 1O ARG RSO &J}S%gr S 'a”‘ﬁ%@tﬁo%‘ LA 1dG
%’con% a]iingrn%po?l gg{gucle’eotl P EREr | p.c&ntthal ni g
alhgpelyphasphodientaraat St gucrepeoristcoadsupardin hegong of the
inyedion. Ysceiacluded withingthe peipk pf Hie inecnsion grooltponngleatides with
mixed lirtotnidestideAinRagesnividtiods Sorgpraucigd plevsplwrbhatatde
olf%@_hh&mﬂiewr BhdsHRMMoAiehiOME hRAT s Elebed TRHEISCRE%6,153, US 5,278,302
QlWwersysdpat 1 des are typically deoxynucleotides. In

one enbodi nent the internucleotide in the

ol i %onucl eotide is phosphorodithioate, or nore
Expnylesy efiiligonuchipbideneie o Felloatse bond, al t hough
TEOIsh adi@ITErCRaA GG Adr (Gpht E3260cl eoti de bori@sq &P &No: 11]
TOT JUMAGEGTOPECAEATEpGNTesf i on. Al so i ncl[gdguD No: 12]

? dAe @@@%@ééﬂm@f@ma ARG Ol I 0onueh eNles)
e

AM% IT 18:1 & Met hod li

T%ﬁo %I;ﬁ(g I%(Egﬁ i o{(?p o%ﬁcq)eoti des lord 1D No: 14]
TGhasHA itTﬁi(gjé@eATa@§T { in US 5, 66d5¢%25D Ngs15]
TGG298G 30T B GVEOIHFQEH0A G ©ranpt ¥, of [Seq ID No: 16]

thekéqendss negtdodasn plicspasofhiddtomddifTECThtérhicI86iE cTikaGdsG
ACG TT (CpG 1826) [Seq I D No: 11] TCT CCC AGC GIG CGC

iR et Rl o e o T e e

.
theyThavEFICQBTSUERINE S HRYS Praidditions lis™e4] Tcc ATG ACG TTC
CTG ATG CT (CpG 1668) [Seq I D No: 15] TCG ACG TTT TCG
THEA) €Ol GOC o6ti( GG HUSS)nthdsBed by BnNorethbd]knbive in the art (for
cxBRPUENRE EP 4TRF 260 v BniBOS BHAY S1tddh @ab&id¥ diakirdynthesized

utll{é%ngra%%%}o‘?ﬁatt&gér;'tﬂe%@ﬂes- Al ternative CpG

ol I Jonucl eot i de&s may conprise one or nore sequences

above in that they have inconsequential deletions or
Exgannles sl k@ repwist meladopetigrelyssue lBwprdes: nay be

synt hesi zed by any nethod known in the art (for
Imidazoquinolines, such as Imiquimod and Resiquimod are known TLR7 agonists.
Single stranded RNA is also a known TLR agonist (TLR8 in humans and TLR7 in
mice), whereas double stranded RNA and poly IC (polyinosinic-polycytidylic acid - a
commercial synthetic mimetic of viral RNA) are exemplary of TLR 3 agonists. 3D-
MPL is an example of a TLR4 agonist whilst CpG is an example of a TLR9 agonist.
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exanpl e see EP 468520). Conveniently, such

ol i gonucl eoti des may be synthesized utilising an
waeaooneteedl synt hesi zer. Exanples of a TLR 2 agegi/BP2008/066762

i ncl ude peptidoglycan or |i poprotein.

I m dazoqui nol i nes, such as | m guinod and Resi qui nod
A aMEARRA R Ay btsTIetixely of Hrrddlitign begelydetaniaong| so a
enimelimenTitiRs ayownestingatareviilibeudranglatzd dnofoRiosphomyl pid, A (3D-
Mehgr eas doubl e stranded RNA and poly |IC

(pol yi nosi ni c-pol ycytidylic acid - a comerci al

synt het ] ,.c. of wvir ) are exenplary of TLR 3
Ingéghﬁg%gﬁwgﬁﬁﬁ%@fQRQHM%&ﬁ%b e ‘of a TLR4 agoni st whil st

CpG is an exanple of a TLR9 agoni st. An i mmunosti nul ant
Inpsg agireckthg adjuyantycogprises @3-t i on be included. In a one

enbodi nent this i munostinulant will be 3-deacyl at ed

InHRB apResMbatvatt dBhrifes(GHWPL) . I n one aspect the
adj uvant conprises 3D-MPL. In one aspect the adjuvant

conpris 1. l.n.one, aspect the adjuvant. conprises
In G D At R ] Sl P B e Ea Bs. an
oil in water enulsion. In one aspect the adjuvant is

Infonr epcat td admivhitps Somekitcdid lippaomss. conbi nat i ons

i nclude 3D-MPL and Q521 (EP O 671 948 Bl) oil in water
e 2 B e
crflastrcthptst € BBl D FA S LycSD-
foeahlﬁwﬁ%%ﬁaét IR (EJp0 §C§9e ééﬁé g&i, t ﬂefaﬁ85 af%as@t systems
copirirge A gemboriide ofsDIBEr Qbehandwe OsGedizgaricardd asJdescribed in
US 5338 .anFarhed4dti®&ns Vacci ne preparation is generally

descri bed in New Trends and Devel opnments in Vacci nes,

F(E%}n{lgﬂmpsy Vol ler et al., University Park Press,
v a |nDre,.Nh%élaqgldg.S"A.v %?78F Enca | ation s

e oD g s by NepoFrepdii) ?Veégpmen sin
Viginesradgad by Vallerpiiagntnivepds PariqPresh Baftonora) Merydangl, BiS-A.,
1%7Re Epcgsehtion muthnt liprsomay isklesaded, fooexdngilty by Fullerton, U.S.
PaeRIDB&gyi ¢ and therapeutic purposes. Accordingly the

i nvention provides a vaccine conposition as descri bed

her ei .0r in dicine, for ex I for.the,.
TR Balig ol 3o ST whghe AR Som pf¥ngki®ie
theHBCYHGIWRRASE HFOVIIBEY e LEREIESI RIPYACTOYASFINS iCAIPASIEgN as
deserdred\hicrean farase oy madicioe dion gxanaple.Her thavisatnianh ardior a
propilyaaigombliagen such as RTS, S or the novel antigen of

Seq ID No: 1 or virus like particles of the sane and
e EYELPUE HaeniBh bt Rles 4 9?%3?%@%1?Eﬁﬁl’éf&s%@%ﬂewﬂ vector
acenyidinep Ui INgFIO8 Al adpelEie 1S eeR AR 45dCk S8 o5 B novg! angieen
of e dPtNaird orrviys dike paipisles ef thesemeiand gaicxcipissip opidaiajly in the
prsgecs 6fi an ddpuvantral ari a conponent in the rel evant

formul ation. This response may require the presence of

InfinSYcbAR 'n?m%%ﬁ%é?{‘&ftﬁﬁ%@&ﬁ&%ﬁ% ngend@ﬁi ROQEL RS thel Bflity to
eﬁanﬁle conprising a. dose simlar or. ess .

elicit an'imituné rgsgonse, erein said reSponse 1S specific 0 a malaria component

in the relevant formulation. This response may require the presence of a suitable

adjuvant and/or boosting. A booster, for example, comprising a dose similar or less

than the original dose, may be required to obtain an appropriate immunogenic

reésponsc.

The composition/pharmaceutical formulations according to the invention may also
include in admixture one or more further antigens such as those derived from P.
falciparium and/or P. vivax, for example wherein the antigen is selected from DBP,

11
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than the original dose, may be required to obtain an
appropriate i nmunogeni ¢ response. The
W@ 09po3ictd on/ phar maceuti cal fornul ati ons accorBCTEP1008/066762
the invention may al so incl ude in adm xture one or
more further antigens such as those derived fromP.
PYIRAR JaMLim. And BVWIPéa?(VWB? TaRddip]- & vivhdite PRMSRE.
PvaiVliAdemd iRBR et @@gr@fdltthe@fmeBP PVvTRAP, PvMSP2, PvMSP4,
PvMSP5, PvMsPb, PvMSP7, PvMSP8, PvMSP9, PvAMAI and RBP

Oﬂ%r &{aﬁﬂﬂ'@ Rhtit 8 rd@ﬁtled ﬁ%tﬁqf a%ﬁnclﬁﬁ% ipgeN®- A9l Y@Ghtigen,

Ptggrlu IP’ &E}&é&gﬁ eatlﬂtlgens
in HQ% & qzﬁﬁrawt %ﬂﬁéﬁ’
S/Aaph, PEAPA, PERS gz& .Pﬁszmszs@mq fszssALasAthan mfmgues in
otRérsAbsmdfi 2 8pp. PFSZ?/ 25, Pfs48/45, Pfs230 and their

anal ogues in other Plasnodium spp. The invention al so

Tﬁe%a&ﬁﬁmtaﬁo%ﬁte@fm §s7e Jrar7 RRERYING AmARkAhh@eANdr 8% inple
egcr T RA @éauq?%%w%? gre@sﬁtﬁ; ffrﬁilﬁﬁeb &1 for

thHmed%\Elac ure 1{118&1&15%1&91% "for same. The invention
al so incl met ho t r eat ment conprl si.n

Thffo‘HwV‘?ﬂ“QPé‘ %0 clud ‘isﬁe‘P%Fg té%ﬂt nté’PFE’E‘tSWé‘ gtﬁ’fm%f‘

thegiapeusicalipp é@l%m(ﬂ Olnﬁ er mweﬁ%pp%o ést“i“éﬁ*iHPFy t he

Ortongily ghe %w@rveaf@é avcarding toothe vephoemey ba conggmigdstered or
coglormulatediveither adlama antgérosuchlaa RS, St the antrgehaf iSeq [D No. 1,
opauohalfyem tbeiplesase BT &) &ljovartt fier exatpperongfrisiiedD-DIMNoandlor a
sappriih @il dsyQ$21.t he presence of an adjuvant for exanple
conmprising 3D-MPL and/or a saponin such as Q@S21. The

THICY SEL mBPHs@bS Bo-BEm AR @I OPES FRRR QT whR zh SR AU ARG ral
vatio: f%ﬁféﬁ&{t sa%gg) 3&@& oM%et fat Qcolfn ?heg% ﬁeeafedwffeéﬁtraqfng%

and or OI‘I gl n Ing t sane erent

tO use
TihY g PRt é elfsﬁ 8T e R fe%@ar%lmef ot
r@"@\ﬂ@ rflﬂ rﬂrﬁ%ﬁggé%% BF° H3Ses! F%?‘taf’rtém??l%ﬁm
(a%@ S%?S@Wﬁbprﬁpeslw é)alh%f‘ HI0EHS) BRq HBOSHS Y fsr
exgrpipitabautifp At hish Sahd Oal benkt weeksgifigethe lass prisegmense. at
opgiooeity with 8 fuigher booalngghotl@ shats goren 1P tooek yeatfafter saiharst
bdoatsig ghot.m ng dose, optionally with a further boosting
shot or shots given up to one year after said first
ADQAEIE OGO or iS¢ ABSREBTUR MVt nO Incliirk: tAS BeEbmatdn
v Bigie IRNERED Mdvel AhHERBedifeh&AGHRI @ﬁét ;O tIBEE kddBonses)
ar@B5 CEIE S ARG Ses auk %s%%% Adfor RN R 5?&1&1%8
C

gﬁ%%% 4 d Q%H&@?bﬁéng on, i@lar & ah&%fft .

AT P e e bdbe R §a

P ay responses. That is to say responses speci f ic
o the CS protein and/or S antigen (as appropriate).

Then getof pelaofedimmame sespPRsFUREY berabriekiormye wecatled siicFiled

protecpnezagt malarighingtcéipinl e prot ecti on agai nst nal ari al

i nfection.

Furthermore antibody responses for combinations may be augmented in relation to

antibody responses to adjuvanted protein only regime schemes.

In one embodiment the invention provides use of C7 as the prime or boost in a prime
boost regime with:
e a C7 adenoviral vector encoding the same or different malaria antigen,
e another viral vector such as a human adenoviral vector such as Ad5 or Ad35
encoding a malaria antigen such as a CS protein from P. falciparum or simian
adenoviral vector of a different serotype (ic not C7), and/or
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Furt hernore anti body responses for conbi nati ons may be

augnented in relation to anti body responses to
wa@eajoswzrwted protein only regi me schemes. | n onRCT/EP2008/066762

enbodi nent the invention provides use of C7 as the

prinme or boost in a primge boost regqi with: a C7

aderfoPiiagp apligansuchacR P Spandie aduyant for gxpmplegqpmprising a

nal ajapeningnd/gedD-MBhot her viral vector such as a human
asgbieempleaentgBceonrposeritpfake weBner Ad35 encodi ng a

mal aria antigen such as a CS protein from P.fal ci parum
Tlar ins¢mioanlsagendues aly of et Bpes hacai dek@ibed tforsthe atayipfacture of
a hedicaraént &y the aBsthdht andid préeveatian bf aNArisL@kecasn RTS, S

and an adjuvant, for exanple conprising a saponin

ﬁ&ﬂhﬂ% 3D-MPL, as the conplenentary conponent of the

nt gﬁ Mg]\legt 1o ] era qY b epen 1no onttlli]evaacsﬁle(:t S

th re‘?“n de ¢ PgF‘E thtth el dercs 5 (%%eﬁt
fogatigfs ey BS 4 iR E P f ¥ 1 ramRLS lapooug per
dasprfandtsiignas lcgnlmtangfr &t th»tgam dee, sichIDSNPE 2 fiseperidose.

generally small, but depending on the vaccine

Tﬁeoarrﬁeﬂn@bf eﬁGr@ymﬁﬁnbﬁuﬁln@tofﬁaigwu%oﬂlde& @@@lerwaj WRBfts or
Vaggﬁgs 0 tﬁé pxz: 101? R0, qﬁaﬁz Ern Sﬁ% gec‘ Véd}me
fodatoT ey B roeh Ciishsots v ool Lo
dase.iagd nueh adnitiegngs 1 Gmw%mw P¥s or vaccines of the
present invention is generally small, but dependi ng on
TR MRE 6F P ohi@rforhtih m ah@ dfthd ﬂ’r@seﬁlﬁﬁllveﬁhdhfmhy a@{mhe
nl%?fl 1§)@§ ér‘%fo a P@@o é%%f cﬂ%ﬁ&r asain§|5

doggvpa&ﬁ. Bl ﬂrer{a%e KRS T LR Bor dose
|nvent|on may. be in the regi on of I-1000 er do
Whgh PEGIA) @lntinsired e gese masdor Sgrmile | toggwp s as S10t0
10§g1e pargigelag s 2Pi BuP8r iy 403 RE. $5R8e031 7P 073 @C&Pg%m’f dose.
dose such as 50 or 25ng per dose. \Wen protein is
Whadmhdine ealedctoheard edmimeyred thor dosx anyl for beariplt de 3 0dtont'°
vpeisabh as10fQo 10490, g, particul arl y 20, 25, 30, 35, 40,
45, 50, 55, 60, 65, 70, 75 or 80 per dose. Wen
waden @MﬁlBﬁlﬂatu\!@%te%pﬁoﬁﬁQhé}ﬁﬂﬂk Bindhek % cg%d FASQCRBYmpdiRht of
th@ LTt §t1$l§m%g goﬁ& IRAR P Hos%%@er%r &{%nﬂgoﬂé)u

When a conbi nat |o I's enployed then the a
oyed aonent . of . t he combi nat
RPN L e N R R Ogﬁﬁﬁff ljpgions
acgpydin ?ﬁV%ﬂlgpso extends to kits conprising the
el ements enpl oyed i n conbi nations according to the
Thonypeention furthir éclptey Ent piogess dpt Prepari@) atadsnavarah vesteyesserding
toftloy inyere fpairand doramr L attien gonprbing gt semeaccor di ng to the
i nvention and formul ati ons conprising the sane. The
Thenviedritioanlsalrsiates @ aneshodofradicingdhopropriodiiSeqdd Nod .
protein of Seq ID No 1. In the context of this

Inﬁﬂeefdnftéﬁ ak {H?ﬂ g%@ﬂ?&ﬁﬁ&i O pbrisirtis REpd Hftﬁgl% d@%ta%‘i'nééc\iﬂﬁ% ch

i ncl udi ng. Fnvent i on lext ends to ment s

correspond t I frent s cribed
The invention extends to emobodlrnents W 10% 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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herein as conprising certain elenment but consisting or
consisting essentially of the relevant el enents.

wOe®enssidbn in the background section of this PCI/EP2008/066762

specification is provided for the purpose of putting
the invention in context. It is not to be taken as
adm ssi on about what is known in the art and in
Theagxamples delovsarg shovm teaidistsae 81¢ adthodedesye viech ma b
engdoy@innglenervaitionnowl edge. The exanpl es bel ow are shown
to illustrate the nethodol ogy, which may be enpl oyed
EXAMPEESNventi on. EXAVPLES Exanple 1 The synthetic
gene was prepared by a conpany Medi genom x. The gene
was cloned into pCR2. 1-TOPO TA cl oning vector
Exampl¢ ir ogen see Figure 1). This vector was di gested

Th/&! dyRthiat geliﬁ’kdasﬁﬁmrec&ﬂﬂa aoﬁlpﬁglmieﬂhgﬁﬁorﬁl&u tTthk @cid @8dtlened
e}fél@ 1-@0%‘@% &@ﬁm& I&S I{@Q Fdurk l'l]f flhg%étgr was
gu r ﬁ 0

dlg %ﬁ'denghl é{ﬁﬂéagvgém{fﬁ aaﬁ SC“ Slmdrxf‘gtqrés%l?@ was

<X¢h@1é%pmgwgﬁdhaﬂmﬁkaﬂa@mdomﬂuwnsmﬂhgnc9tonegalOV|rus
(Cw) early pronnter and first exon, an intron derlved

!
Tlsq egqﬁ‘raqssmqﬁgssgt&ﬁﬂn&u%s 4 5§§‘r@fp{egalp§1qqq @MX@ g prornoter and first
expecognirdn deriidtfesn ftltrrplaslmaadrpéﬁ(purchasod]fremzﬁrmga) -tiie DINA

crRB&nEIAdes ea'nd&ﬁ@ﬂi%ﬁft' Vel pol-{rﬂi%n?l)éﬂfn‘? §1§hzﬂn T‘h@%@ﬁbfe?escassette

is \91%‘%9 Xycr:%?aosgm“ “8& éﬁﬁf mc 1019 pPHS M I%‘ﬂlec u‘i ar 6ilone

regyectyel gl ThrePmr@i&w@éa%%e&)wers&aw%fr?méh@)utﬂe pemigoping I-

CqH GrPPaS celesd intbetiic¢Royo eplaainid tokr@endodhefan §2OOEEd
eﬁoéle 19523024 Qc o9 ai @7td(b@ PRGEP s ‘ae%ﬂ%ﬁ‘ R@y B Lﬁ@m%}ene

T deBb s G- by Plsmph R T B b

The m@@@@culﬁt@ﬂq@i\@sy@awmeﬁ@zqddvyrcbgfz,suég peibdhdientistion
enadh@n Putlrdngl.trahbfectad ﬁ’ﬁ@ RIS calB e rstp@génBilant adenovirus.

Tl?e'gaileh&lﬁfgesa\'i}gre% t%g éfﬁﬁlﬁ&dsd'ha gﬁfi@? ﬁﬁﬁ%@%&%?& ecﬂ'ﬁﬁues

sequences of t pression cass tte

the I-Ceul to the PI-Sce recognition sites is shomn in
Tigegquddepioef thg 8xprissiamplassegte forrfhdeglomithe/ I-Gfultthéhe PI-Sce
refelgnfiital sitds (SGhdAR2n Beg B> RBL/ &.m ce C57B1/6 m ce were

i mmuni zed once intranuscularly with a dose range

(1Cel O 10e9, 10e8 viral particles) of the C7

chlnpadenOV|ruses expressing either of the construct
Exqanlc 3r Ade2. As positive controls, sone nice were
Immnegendeitvpiithe {07eA dedCAdeded pice t he dose of

10e9 and 10e8) expressing either of the construct Ade
CoiBlAdaR e WAse megahizvdow@nhtrahsscukoyevith £éosarareze (1010, 109,
10c8Wiral Zedclad)lolf tHen@1 Yhikpader@riitiyes Alprevdinatithée 6 e Sonstruct
A&ErdmA@nahs Bbaade vasrokokdBe ket wad iRARIBLd QNthAaY Surhdn
adéBovirfd 55BPhA AoROSE 10BV U 7@LS) @Rpressing either of the construct Adel or
Ade2. As negative controls, some mice were immunized with empty C7 & empty Ad5
viral vectors.

Peripheral blood was collected and pooled on days 14, 28, 34 and 49 post-
immunization and the Ag-specific CD4 & CD8 T cell responses producing 1L.-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) or 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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and the Ag-specific CD4 & CD8 T cell responses

produci ng | L-2 and/or |FN gamma were neasured by fl ow
w@yi0ometenyy, after overnight in vitro restinul abCREP2408/666762

pools of 15ner peptldes covering the sequences of

terest, . N-ter N-ter

R hrshpgse P@ Pﬁf‘rﬁiet(ydmcSB a“&Jf ¢ “éraéi?ré‘g‘lr:zyt%@ne response

Prﬂ%‘tf’a“fil VeheRamtidgsumulisdecedy| | s vver e aI so cul tured
overnight in vitro in culture nmedi um (unstinul at ed) .

Thrrresubig-e@ieast that undes onspsrimente! eaiddignadesgribyd above, both
comstiiataintlinceg G hrepaaifer @Déand OKISAE celesppmses Figaeceth ). Of
notie) Ki-tenml speefic CEI8 B célf aspdmies avercatjedaydtakinneice @aponzed
witlh Qdiso ey ciffing eRtA dte-ifidrFi @ired & 8). 8 parfib@laf, @sdt CSterm
spe&Ifit CAVET CBRFesPOies whResiRNREH IR trihufiRBd ivith @itRer IOeIOVp of

tgyuct s i nduced CS-speci f
cﬂ@,ﬁ‘éﬁ blbia(%9%)%”1@“??&resp nlssceg (Fl gur es 4 to 15). O

ter

In ge alﬁtl %&bﬂ%ﬁsg li,T gﬁ\?ﬂ%e V@égorn?n
%teiég ayeertmy Fl’P Wg arr 1?3 t?té‘ FSPOPE

th@: Fnpeb@ 8ptﬁqlec(leos e%qus Eiefcipgrum (S
th aﬁ\w meﬁmf@dih@ﬁm # abj Y pesing 269 b?%leées ¥ HNdceaQe hata smgle
inmnowdzgsionfwikd67 Adeb ot €V guled iiglucey lowaldutls PORI2Rrepecific
angibbdly ©€Spast.i Bedytensgpafitbisscspene aetcktasi widdthoyubeSA vorl
pastivies wol fedtedindtitidaydospoatgeieffiotii zation. I n

partlcul ar, it is the total Ig response against the

&3 pol ypept| de (i.e. which covers the mddle

g?%ﬁhb%%u&f;ﬁtpe@/' &H%fn“ﬁkﬁﬁ’gywat was neasured
he resul ts i ndi cat e

Clg m‘ri’lce ergl muni an L U Farlc Wlt se Fean e(Ageel%) IOe9
Wit PeRE ?_Iﬁ
1Glﬁ Siahsticlen %ﬁé?qg? gsnotv i gﬁ é F S
Stfrf r{l%%/w%é’rerla et l?a? Was @9 ted apé ggolpgpn days 21, 8 and

35 PAstrHNERIZaROY AWdbe Farfgerer amd S N-tesaa apsice1caCD4 & CDS T cell
responserayedticaia N-3 and/prel FOz gamen watc OBeFIChY ) BoRgPMAatycafter
ovgerightiimvitni iettnolaten ivith paoks ©¢ Ubmet yephidehceredog ehersaqpaces
of(iiterkOj.c 1tbe Bi-tet@mdl reigioal (Np@rrh) ¢ @sgrnofial trégorC-term) of the
C$ piowiadenRegativel Sordl, €55t B¢l 1sthiere Ale 2uli@is bk etdtgh( i vitro in
cuPAR! BedimMuRKINSIINY). ThEALLPREIRIedpbARE wascgallateg bed
su@ﬁgct QheshcPhbe 11?e]1~es S d§gbdﬁgfsﬁnshm%d2&ﬂs Bnpind

cel |
reg s?elsntegé uci ngﬁfcléla%§ 6%%8 EN-% amTa vvere
TiEasyr e t onet r after, over i itr
ey Lf{m% Cgrbaﬁoﬂ I ARS Shinysgelcy % gsﬁeﬁé&%
ortl gy and éemt ‘FP@
regnqnsesr(Fjeusns 13-t @ }nlﬁ aﬁmﬁ@lg hgpverpge @@erve
regnopseisequaAdf medaghiovehen tier I91e8 vp ad@msls Glé¢d JhoéiSesparidis CD8 T
cetlubsponsed apyvmamiygNtteim spdctfraowhite tho lGSuspeciiedi vl cell responses
ar¢ et lynatgetierthe NHeemAgd €peeinfregion bEthp dits@stener e
cal cul ated by subtracting the average cytoki ne
THESROISEpBFRAMGRACRYspbAIfE MY AIEDE &1 def rédpBML VA also
de@éfﬁﬁl?&leanﬁﬂ WA @ﬁﬂﬁﬁéo?&é@%ﬁ tRE RAE EichBYints) ?he profile displayed
& §o raglégélh&‘z t?&n‘%g sg i A 1]31 s E?Eﬁ%a Snd 1@ %}f;r@steﬁt i Ef{h@
ot ted t rleﬂ t l responses rOlost]
dd EO dackety,

r ef uce (g 31 4y
8? ‘i) C cipg JENE Oﬁ: %ﬁﬁ‘é SRS
ce ﬁe%’ﬁflfﬁis atﬂ %l?o CRIARASCHPE finhe NB ut also and
tO@Hgssﬁlg,@c(gent of CD4 T cells producing 1L2 on or both L2 & IFNg (Figures 23

& 24),
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response is equal if not higher when the 10e9 vp dose
is used. The CS-specific CD8 T cell responses are
WOora0ayi6ls t er m speci fic while the CS-specific BOHER2008/066762
ceII responses are equally targeting the N-term and
Iﬁ gwregi on of the CS protein. The cytokine profile
CS-speC|f| C CD4 and cp8 T cel | res onse vas

wﬂmm pr of| le displ ayed on d28
post -i muni zation is shown in Figures 2 1 to 24 and is
Wedpretsstet did menwfogtmeitpbhihe G7egdimpadenoeposi axpsessing the Ade2
coBstineft iy ¢itteh rifS-twpstairfcodofthid atflorc@bmbo e {ib RESSS/AISO 1 B in
CB®BL hyceq Qg@@ﬁ%@nﬁée/gaﬁ p)T ASOI BSs i 6diuednd gystdrNgo@Binyng 3D-

MPEIGHIE5 1 dodm@atddvith TR sEies Beet Ticke {olMuniz&Bhiramuscularly on
do, egg}gg@ €S &likwdl so conposed of I FNg producing CD4 T

cel | ut al so and to a lesser extent of CD4 T cells

producin" g1 L2 & I|FNg (Figures 23 &
G’rlc4u‘p.1"‘ FPp) se+q4y of the C7/-Ade2 in
G ID.erl beolg on Wi th RTS, S/ASO1B in
P T oA LU the inmunogenicity of the C7
Gk P dCIIc‘VII -t he Ade2 construct in
ertrer—pr-rme=oost—or—co=for nul ati on (COTTbO) Wi th

RTS, S/ ASO1B in CB6F1 mice (4 pools of m ce/group).
}5@8 B is _an adjuvant system containi ng 3DVPL and Q821
Aokt varé§ Wi 4R | i posones. M ce were i muni zed
PrrﬁngSsS/épaH\Wkﬁ d0, 14 and 28 as follows: Were, A
= li)(aé@vppfﬁﬁewel\deﬁtgmfs SHPURISOEB50 M AS01B C =
IOeI O vp of C7 Ade2 + 5ng RTS, S/50 m ASA B Peri pher al
Pdiphed] iasd 6.ak beltdced aadgoplealoadiagn2 depdsplB, 15 (7achIp,|149(21d
pI83, 37058bi1)77 @94 B111)hoRi-Inhmhuni®aidn3Rd tR €X)G-tefm( ¢8N-term
anﬁ'ﬁﬂiﬁ) m GW@@W & nEé@ r&ﬁcfﬁ B dt §4dina

W é?%éggn (o :%Pﬁverhnlg t gnerr%?nces L of {T%E &l(ééft\g&l%wﬁlﬁgf %ﬁtp%gé)s o
SReE el

AVEEASE §Y KNG r@ﬂP%SGdHP@W byonsimplghed cels Gomribe pypresel ytpkine
respoaibuprodueedttiyrthe B@Iédi)‘v‘-stlmhléﬁtﬂbc@.lﬁe0| fic responses were
cal cul ated by subtracting the average cyt oki ne
Theaspdssedipatochaced by unstinul ated cells fromthe
aver Ape, RPA akd 0€CraisiponsaN-piradipecificliyDd Meell responses. At the
pept1aai shicpbindiNetbrmepbsific €MB T eslUtdsporsBelire dbseri &t the
APP, cE€A r f&fé@ze@'ﬂ thé‘@@@@ro'ﬂptﬁf e SRECHhé ng%s%d‘?@lld

femﬁs?%ﬁ%%éa e A
sp Cl

f t
test TE]A;EF |in ﬁ@% F?l relsﬁ%%sgs fhat still
r espid ‘?Séﬁraluﬂnﬁ‘lmzélflﬁ’il dBUFrPensity in

- N- terrn spe01ﬁc CDA4 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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WQ beob/oztei 3 |

t he APP, PPA and CCC groups (Figure 25). - APP, PPA
and CCC induce Ctermspecific CDB T cell responses
persi st 49 days post 3rd i mmuni zat PGNEP2008/066762
(Fi gure 26) I\I-termspecifi c C4 T cell responses are

eted in mce. ized with APP o wth
et LenSE s fT by BER o 9 S
?'F?ggrm ?azi?))us mfé\wrﬁg'ogqu; ang B f»élgﬁ %@%%@8&;&%@ T

cel |TC¥Ro8pFnses. However, APP and CCC i nduce simlar

hi gher level s of C-term specific CD4 T cell responses
ofRQUF the ¢ andtHBE Spti HhEDAtRATDNE colleSponses
ér@ % Qi‘élt mPE/a\na RdrPERiaE ae%fs th&8mbpITRREMIS Th@ 8h&drom the

ures

21T YR ﬁ)t arely w'ﬁ'%%lo%@%cﬂe fe%e%e%ll Rbofif este
3@%%9 % ghetnd c,_@;ﬂ%é}% Sl gt EF
I}r? uctmr%E 1i1trast

rr%sSl e ﬁ§ %1 cCD4 cell
03 448 %%nwseﬁ 1% REGLEin $ IE:§gélH8 IL-2
BQ Adpeet Pt EBA To\ﬁ%l S@fﬁduﬁlrtgeﬁli @g%ﬁ
cyt okine profiles of the CS- and HBs- speC| f | c CD4 and
In@dditipnciék Agrwspidiasesbadsriespanses vkt deteimiadd An ELARA @n sera
codlicotod a4 amt 42 dsystost-37 meponizatsort. éspatculdhchegnrsld regmnses
aghtmst the RB2pRIdolpcpepoint which cohawrhcheiddie @etion of P. falciparum
CSPRindsethatiBEwefe raddsutet TRREER & al. e¥b@hd Fogyrgs 3 1
intrRun3fation Bédigkhy didteheit RS2 BReGH THSs-SHEBIfiT a68bddy BGRABSaRat

N) d
TR O TS O S g

el | responses are conposed of a mxture of CD4 T
cells producing IFNg, 1FNg and IL-2 and to a | esser
Eexipges CD4 T cells producing IL-2 (Figures 34 to 36).

InhRuA6stinidiflof dobBrmaiatRActT-AdedP RN S BPANE BRI FRlite
determ ned by ELI SA on sera coll ected 14 and 42 days

InRRRkx Jﬂnémgb&%drg@th%%f% n%ﬂ mtpgaélov rg C7
A e(?\Slcgr S Hla?e%a(gapl arraWe are é‘h
2B Qg Wty 8%21}6@ pools

szn@l@ JTOuR) |1n ?féﬁt mtﬁ ‘?%Wa? lw.eftlcrwé eawalbo
W@B@v%lp@téqi fl.ge lér& Zbéw) g n%é@owrﬁﬁm%%mgmé wih #P-P
sctved ap gentraliipthsoixperiment € expeamenal depyan odre sgmenarized as
followsini zati on (Figures 37 & 38). Exanple 5

| mmunogenicity of co-fornul ati on C7- Ade2+ RTS, S/ ASO1B

in CB6F1 mice In this Expési npnt d7 we] cadtgar pd d28e
Groupunogeni C|ty @'J‘ the Ehi npadgnovirup C/ AJEZ C
¥ ; M 1N RIb, ST ASO[B. d n par© cu| ar,
responpe @ilclted byl I, Z of 3
‘ Dp T 1@ CBprL M CE (& POpT s ool
Gmuqﬁgrou) |Apa|ad|t| DN, AdiTferent [ntervals et ween
The Z Tnjections ol the conbo wWere evaluated (r.e. 14
1 days). Finally, a group of mce inmunized with

in the experinment. The

Wﬁ ﬂqﬁgg)g}tgm%ggcéﬂtggln be summari zed as

C = lOe9 vp of C7 Ade2 + 5ug RTS,S/50ul ASO1B

Peripheral blood was collected and pooled on days 35, 42, 49, 63 and 98 and the CS
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
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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foll ows: Where, A = 10e9 vp of C7 Ade2 P = 5ng RTS, S/ 50
m ASO01B C = 10e9 vp of C7 Ade2 + 5ng RTS, S/50 m
WO\3B718e3 | pheral bl ood was col | ected and pool BGI/BP2008/066762
days 35, 42, 49, 63 and 98 and the CS CGterm CS
N-term and HBs Speci f| onses
avgag azﬁogal |r§¥1;2n%?rﬂi‘%lice ubmuqa W@wsﬁ%%a@aﬁ%%%@gemymme
TCRPNSTRIOC ttB¢ PeRFicierti calistro restimulation wth
pool s of 15nmer peptides covering the sequences of
Thenesrlsgndicate ghat tmxgtr fhese r:memimentag gbhti¢ny, £ emmunizatens of the
coBxltoewere majuince ¢ smuft@adoasly)indifce theC-ESnp IR NitornoandHBBs-
spAsifio €3 andeCO® Mt detllrsspos @RET leeintesvabbeevezh $103 ZTirmhmunieations of
th@whm @fitnot Beerih {0 RgriflcadlytitihectMBdicels 0PAtspeifiatrad)!.
se‘é&te%@?&l' 1‘Fh@re MRS RORHE FoIBEIRr HACpeailrie and CD8 T cell
Ls"'g}a{-iﬁlﬂ& gaﬁle§ Wlt‘ﬁkthé]gorﬁﬁ?‘ ﬁ‘ﬁ@%ﬂke%é’%@ gs(%bésf)emﬁc

ayverage cytokine resp
£~€ﬁ %@&%%? ated cells. The results

nd| ate t de ex t al
aﬁ;ﬁ% %mroﬁ%g A BRSBTS U o
Wélauge Wl NEtrosmpeyr sressiths inepqints destgda e ones from the
stﬁ ftidy apaheime bedpw aF repspyeniagizp ghalb menojatsiteted (Fagures
42otet diriaflye the Agranasi e P8 Ascedlfrespoasas enbmost yicangoss@ent D8
T telsqirgehicingclkitg (Figumgsedst totdie Th evethast,ofic Ag-sppafic €D Treell
reg@inkesraes pans@sd déh adktack of Kied & cotls padiiciag dF X griFNigging 1L.-2
ankdB6 a 3§86 dxtdht CDA Roel1sFBdutigell-2 (Espesnseto 50). m ce
i mmuni zed 3 tinmes with the conbo. The kinetics of the
In’%@dﬁf@ﬁ CﬂhE IAg-s }e&%lclanﬁﬁ&gq@ sé&rv@eré REWANInBd By S4TSR oA Rera
col lgct ; fd %aﬁ cuulleth talq Qe gﬁses against

th p e%tl g oYers thg tint § ¢ poEt %cz pLum CSP)
é‘§f‘18 rﬁéﬁ it Heelily ﬁoeg%érrg\ﬁ mppgization
re@l‘?&?\% Besltsi HRe%‘rdeI’s[%ﬁf‘I%ﬁCi et FeSPvED OF'! i c3ch P,
theseirgipoases agere of simylar pgnskty gt bath émAem@ﬁé@éit@d dn efshtion, when
the grdups esponiged withghqensboywetsippawerddotheicngasp teeid for higher
regpoosksain igepupk NgmuEizgdi meth Jdostoof4iiy cothbo laptreast & $e

Ag-specific CD4 T cell responses are conposed of a

m xture of CD4 T cells producing IFNg, IFNg and IL-2

’%‘H’l?é | esser extent CD4 T cells produci ng I L-2
Eyatp lteef thg negd fg)each gompanentf the pembg, igpediAde?, RTS,S

B yto elicip bathe€ S\le HBsJE celt anchad neyp@ispsrimultageously in

CB6r1 eited on day 56 and 99 of the study. In

particular, the total Ig responses against the R32LR
InBis $REGIrhEHE, W eluandll B n6@VRE sadhh@nipodehtef By donthd @F. C7
AR RITS| PHUABEFE to 306t @Gand HBHBRAMRIEDABRSUDE cell
regﬂﬁgésesﬂﬁul%neéusly IYaGSE %%@ )CB@ 1 ml e B3I bF Qﬁ‘ceégroup)
Wér@%ﬁfﬁﬂﬁeg"[ 1c@ ﬁtﬁ{rﬁus |38&51 itfl bife &)‘?ﬁﬂo

I es OI’][S%1 I N e these responses were of
COgllp O ass OWIl

ed

ar nCens| othtlrrep0|ntstested In

add| t| on whan 1 ha gr nnpc f ‘Yﬂ1ll"\l zad \%\n 1 h 1 ha hon‘bo
SrouPsk ouph i mruniz&d with 3 Hoses of £he conbe ?E?SE?ZS
Gpoup2, 5 || P
Group3 ~ |1 T RISS/ 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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Eval uation of the need for each conponent of the
conbo, i.e. C7-Ade2, RTS S and ASO B to elicit both CS

W@2B971h1xel | and Ab responses simnultaneously PCT/EBRFL066762
mce In this experinment, we eval uated the need for
each conponent of the conbo (i.e. C7 Ade2, RTS, S and
ASQ B) tq elicit CS and HBs-specific CD4 and CD8 T
cellqe9|"’8§§§ﬂs’%§ezsl nul taneously. In this experinent,

P eBerRT.e80pbAPOYE s of mice/ group) were i muni zed

C il vp of Cdmdseut aug BFTEMM UAySS00B& 14) with the conbo

Coempymp biednpsofiCieerepty vastos ravinsdrgl ow. Where: A = 10e9

RT$.Sef Silg ARPESB = 5ng RTS, S/50 m ASO1B C = 10e9 vp of

ASYI BN &R K PRIFlicRFBAS Rty s&sﬁﬂl@ C7 enpty = 10e9 vp of

B§HcreMREY1 B BEHA& (nb ﬁlﬁrﬂu%ﬁfrﬁﬁla S,S = 5ng of RTS S ASO B
= GSK Proprietary Adjuvant System I B Buffer = ASA B

Pé?ﬁn}r%[ ?1%3&’ vJaEr@M'I‘e%fetd damd feli oﬁ rz%' 6(?'93‘% 13@ nd,the CQS
CYH. f& et I?O@Se@fog w
anééqrﬂ as‘éfgre r:w nwé %
reﬁgagla&l@awa PPPlé %%ethl cs %)fVF’éPg éP‘ﬂH RS qiAntgyost be. the
Nrieratinghiegien ON- t%”lt)h &otef,mma mesirer(Colepn) efele Esvapteiger HBs.
As hrgatiegoeniods sahe celtseras tlsojculiured heenighe myifrglin edgiron
médilmtne(uns)tl,mulated)CThe Arg-spatific egppomsef @<teralqulagtd bheub@Bcting the
averagt eytokike rédpsnseAsrohegd by vastioniutedlcslls fomehe evdragevstakine
re?do‘ia@e prelibevdesy tBY pepidghtiniuatyd &d18. i N cul ture nedi um
nstimul ated). The Ag- speC| fic responses were

InGRAk#dhahe g;gb §1Lf'i aﬁﬁ%d esa&/ﬁé ﬁgt%rrﬁﬁﬁ ggp ISA on sera
coﬁl@@t@&) Qt? Qa oPe Q ggc% Ctg Irg? bh&s against
ofight epn.lJ wﬁ'l Ver$ é P Aﬁélczgﬁué%m FISP)

mgﬁmt% ‘ggﬁ&ﬁgaégr ta%% et ongh n% SA'on ser s
col |l ected on day 42 and 84 of the study.

Theaiesylsindiate thae Cachrcamppgent o8 a0 éﬁqﬁgﬁd tohempRlnerusly
cligt| Gpeptaraek (-team) Wi ctnd el sell mespansgsl (T gpiss 63 enSDfas well
asR P24 Rcanda BoruEde)ly assgoagaifiguresBs and 6@). measur ed

(Mettens et al., Vaccine 2008). The results indicate
THBerapa e htokRPEEREIBS oOthe USe afOHIBR- bieclfRAUD4 e6d CD8 T cell
reSgombdstvaite QS Id¥tehingH bt &aoh (iidpBmib&the sty thd e aRAGHR in

%?Bb td &5 mggth(e'ﬂ EFicDs ¢ c%ﬁ)re %né’é@ late ﬁést@iﬁé%osed

R RS ARG URARY e ﬁﬁiﬂ §5 ) g? & CD4T
%gr age G CO-FlpOg a4 mix re I‘O lé(i gﬁNg and
el DDA T e 3 R e R
Figures 59 to 64. Brlefly, t he Ag- speC|f|cCD8TceII
“@ nses are nostly conposed of CD8 T cells producing

q,ée'ﬁ'l th&icd? Adlei‘n?@%%gi‘ﬁmet he Ag-specific

res onses are corrpose m xture of C4

T cells producing | FNg, |FNg and
A synthetlc C ch1rnpaden0v1rus expressing the Ade2 construct was made available

and its immunogenicity in mice was compared to the one of the original C7 Ade2. In
this experiment, CB6F1 mice (6 pools of mice/group) were immunized with 10e9 vp
of the original C7 Ade2 or its synthetic counterpart.

Peripheral blood was collected and pooled on days 21, 28 & 35 post-immunization
and the CS C-term and CS N-term CD4 & CDS8 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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IL-2 and to a |l esser extent CD4 T cells producing IL-2
(Figures 62 to 64). Exanple 7 Immunogenicity of a

wa ket C/ Ade2 in CB6F1 mice A synthetic QFCT/EP2008/066762
chi npadenovi rus expressing the Ade2 construct was made

i | abl nd | [ ni Ci i n
gk"" e BRAHE BT TR eech) damh i SEigs cyiokne response
prg %él?ﬁpepéé%‘ﬁﬁmﬁ\[aéeé“(e S.pool s of nice/group) were
i mmuni zed with 10e9 vp of the original C7 Ade2 or its
Theymsstindicao that beth&rt adepeyirysheeledited Swaithr eyvssod IN-tasmed C-
teamdpgedial €04 @nd EDEST 2d] re@Bonke In pasitulamand ircpatdless ofithd viral
velctve ukdd (Grigmahvadydthete INitHeeXk grfdodicfCIORT" cEllaedpons3spna gaimly
NRéradipetifieg (FleuZes@Tdngros). Al gatrm aar@tdmapuciad dny Teaw

re§pOnSEBLdrY of AbdiRF ifPMRIPkGALd1ER of kid Aral e&wm&b@mg{ﬂrew@ Bnd
ool s of 15ner peptides covering the sequences of

709 Jlgt?é rohle§ 'of ttlﬂtp(é%‘]%e%g% @Bh gﬁ@%l' (:gfl e@#;(msm \tvgl% also
deg{)’;e ag Caa% an in 007f4 Y, P g- 1ﬁF§3)8 T cell
PP ?n}oﬁ 1}0 1?180 éﬁ“% %JF &l Piiﬁﬁl aﬁfﬁg teth & 72)

In-pﬁgtr% I'SPF‘E 1[; r%(?@e%gp@mog%p@ae a rmxture of CD4

T §@llﬁnrg@t0nrrﬁglFNgele‘&wlaﬂch%@¢d%leﬁS@§ poiRBEeCRF dogHe gragycing

ILuheiiguwras a3 &d7Pel |'s from t he average cytoki ne response
produced by the peptide-stinulated cells. The results
i ndi cate that both C7 adenoviruses elicited simlar
| evel s of NNtermand Ctermspecific CD4 and CD8 T cell
responses. In particular, and regardl ess of the viral
vector used (original or synthetic), the Ag-specific
CD8 T cell responses were mainly N-term specific
(Figures 67 and 68). The N-termand C-term specific
CD4 T cell responses were of simlar intensity
regardl ess of the viral vector used (Figures 69 and
70). The cytokine profiles of the CS-specific CD4 and
CD8 T cell responses were also determ ned and are
shown in Figures 7 1 to 74. Briefly, the Ag-specific
CD8 T cell responses were nostly conposed of CD8 T
cells producing IFNg (Figures 7 1 & 72). In contrast,
the Ag-specific CD4 T cell responses were conposed of
a mxture of CD4 T cells producing IFNg, IFNg and IL-2
and to a lesser extent Cb4 T cells producing IL-2
(Figures 73 to 74).SEQ |1 D NO 1 Anino acid sequence
MVRKLAI LSVS SFLFVEALFQEYQCYGS SSNTRVLNELNYDNAGTNLYNE
50 LEMNYYGKQENWYSL KKNSRSL GENDDGNNNNGDNGREGKDEDKRDGNNE
100 DNEKLRKPKHKKL KQPADGNPDPNANPNVDPNANPNVDPNANPNVDPNAN
150 PNANPNANPNANPNANPNANPNANPNANPNANPNANPNANPNVDPNANPN
200 ANPNANPNANPNANPNANPNANPNANPNANPNANPNANPNANPNANPNAN
250 PNANPNANPNANPNANPNKNNQGNGQGHNVPNDPNRNVDENANANSAVKN
300 NNNEEPSDKHI KEYLNKI ONSLSTEWSPCSVTCGNG QVRI KPGSANKPK
350 DELDYANDI EKKI CKMEKCSSVFNVVNSAI GL 382
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SEQ I D NO 2 Nucl eoti de sequence
ATGATGAGAAAACT TGCCATCCTCAGCGTCAGCTCTTTCCTGTTCGTGGA 50
W@EBOYCTIETI CCAGGAGT AT CAGT GCTACGGAAGCAGCAGCAAT ACPEIE2008) 056762
TCCT GAACGAGCT CAACTATGACAACGCTGGAACGAACCTGTATAACGAG 150
CTACTATGGCAAGCAGGAGAACTGGTATAGCCTGAAGAA 200
CCCTGGGCGAGAACGACGACGGCAACAACAACAACGEECG 250

A'@i@ﬁ% GATGAGGACAAGAGGGACGGEGAACAACGAG 300
GCCCAAGCACAAGAAACT CAAGCAGCCCGEC 350
(LA A ﬂ AAACCH 4
-:. R VERT O] i MI 'il mr NS
CGACCOCAR m NAT 4§§
L R A o0 " «.,1 'Jw_‘..j o E

nﬂ'h 7AY Q0 1747
TAACAAGAACAATCAGEECAACGEECAGEECCATAACATGCCEAACEACC 850
CTAATCGGAAT GT GGACGAGAACGCCAACGCCAACAGCGECCGTIGAAGAAC 900

SERACAARBRAZGAGGAGCCCT CCGACAAGCACATCAAGGAATACCTGAACAA 950
GATCCAGAACAGT CTGAGCACCGAGTGGTCCCCCTAECTCCGTGACCTACG

NuJe@otide sequence

GCAACGGECAT CCAGGT GAGGAT CAAGCCCGEECT CCGCCAACAAGCCCAAG
Aﬁ@ﬁﬁﬁAGAAAACTTGCCATCCTCAGCGTCAGCTCTTTCCTGTTCGTGGA 50

CEG%MAACEWEW%G_%M ALY IOYAGS
Gﬁﬁ@ﬂ@“@@@i@@@wﬂﬂﬁ@@ﬁ@ﬁﬁGEBCGACGGCAACAACAACAACGGCG 250

.: -a P N %0
E’:‘i ] =11‘§T’<‘Tﬂ§' '} \? . %‘1-4‘. 20

L Rl .::.'!‘.‘ q . m %% %;%g)

AA‘ CCCAACGCTAACCCTAAC C“ACC AACGCCAA CCTAATGC

ACCCCAATGCTAACCCCAACGCCAATCCAAACGCAAATCCAAACGCCAAC 750
CCAAATGCAAACCCCAACGCTAATCCCAACGCCAACCCAAACGCCAATCC 800
TAACAAGAACAATCAGGGCAACGGGCAGGGCCATAACATGCCGAACGACC 850
CTAATCGGAATGTGGACGAGAACGCCAACGCCAACAGCGCCGTGAAGAAC 900
AACAACAACGAGGAGCCCTCCGACAAGCACATCAAGGAATACCTGAACAA 950
GATCCAGAACAGTCTGAGCACCGAGTGGTCCCCCTGCTCCGTGACCTGCG 1000
GCAACGGCATCCAGGTGAGGATCAAGCCCGGCTCCGCCAACAAGCCCAAG 1050
GACGAGCTGGACTACGCCAACGACATCGAGAAGAAGATCTGCAAGATGGA 1100
GAAATGCAGCTCTGTGTTCAACGTCGTGAACTCCGCCATCGGCCTGTGA 1149
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Tgct gaacgagct gaact acgacaacgccggcaccaacct gt acaacgag 150

Ct ggagat gaact act acggcaagcaggagaact ggt acagcct gaagaa 200
wW@REeATsEtYgt ct ct gggcgagaacgacgacggcaacaacaacaabguERRRS6762

Acaacggccgggagggcaaggacgaggacaagcgggacggcaacaacgag 300

s&ac agct gcggaagcccaagcacaagaaact t aagcagcccge 350
—i%égggggggcccgaccccaacgccaaccccaacgtggaccccaacgcca 400

At cct aat gt cgaccccaat gccaat ccqgaacgt t gat cccaat gcgaat 450
MBS gt e Lol e i Lt Sal B el C AR Gl e 5007
L3Ryl CealddcTaale et i e Gl Cieateigdt e et a 550
DNE%&R%@K&%%%&QEﬁ@%MﬁﬁﬁﬁﬁﬁﬁﬁﬁQE%ANRN%@R%&%@MNQ@@%&C 6090

s A IR HIOE RSN a NN 6500
ANENANﬂmﬁNﬁMﬁNEmﬁmﬂmﬁmﬂmﬂmﬁmﬁmﬂmﬁmﬂmﬂmEmﬂmﬂmﬁmﬂmmma.Zﬂﬂ)
PMYOCEFEa O ! OO GECig ORI ETRICRGAD K CawacsocaalgeEe@mc 7500
s KicgRacyCEaRd Coraaggcraal tetaat g aaraagaacast caggg 8980

NERACHOCOAGIICCARARRE gCCCaacgaccccaaccggaacgt ggacg 35
Agaacgccaacgccaacagcgccgt gaagaacaacaacaacgaggagccc 900

Agcgacaagcacat caaggagt acct gaacaagat ccagaacagcct gag 950
Sg3qﬁgqﬂsggagcccctgcagcgtgacctgcggcaacggcattcaggtgc
1UUU
2 P81 £23006C04080000CA20 830650 220020029¢1 992C1 A596C 5
Gﬁﬁﬁiﬁﬁﬁﬁ?ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ%ﬁ%ﬁ%ﬁﬁﬁﬁiﬁﬁﬁﬁ&ﬁﬁ%ﬁ%&ﬁ%ﬁﬁﬁﬁ%ﬁt 419%
e ol YOt Rt et YA AAY SEH 1T Mo C 5 i - Eefenol 7
C%wa@w@w%mwwm&%st%%ﬁ@%@%&a@%ﬁ AZ0
Car IS Tt CyFI @ IR T PCTHEI TGFIL3AC M @R F 32 AIFA0 4H)
AQEIC Tk C e g ¢ Q& a0 A Jdac Jyg cTdhga Jygc @ ga s @l a300
GaRr apa & g 3 e 1200 @5e B @ yad¢ac Seyad a et TdagdayscAsype A 350
Cda@ydd an dewe §a e ddu a Asqe Set c Asqir Sht gk dbc @ ycdd ar Al 200
At d et dyt g A o ASPc 43ty Id a JydE g &3 g P e €3 e P 0y &F da Val 4 5O
C 02 By & Yo ASPe A By &3 A dE Pa dh Sy ASPa t d @ Tt g ya tldd Ao
Ca% éa&aga&aéiag@éag@d@a 89 Q3 Vo AL G A @y deah Lyst £ 0550
cé'é’ac‘a é-aYCc‘cé:gQa aYEcgaYag ifté’@ga?a%’h%oo
55 é% %&p % &%@g é@é%é@ ég%békl650
Cag%ccgaatgccaacccaaacgccaacccgaacgctaatccgaatgcta 700
Acccgaatgctaatcctaacgcaaacccaaatgcaaaccccaatgcaaac 750
Ccgaacgccaatcccaacgccaatcctaatgccaacaagaacaatcaggg 800
Caacggccagggccacaacatgcccaacgaccccaaccggaacgtggacg 850
Agaacgccaacgccaacagcgccgtgaagaacaacaacaacgaggageecce 900
Agcgacaagcacatcaaggagtacctgaacaagatccagaacagcctgag 950
Caccgagtggagcccctgcagecgtgacctgecggcaacggcattcaggtge 1000
Ggatcaagcccggcagcgccaacaagcccaaggacgagectggactacgee 1050
Aatgacatcgagaagaagatctgcaagatggagaagtgcagcagcgtgtt 1100
Caacgtggtgaactcctga 1119

Seqg ID No. 5
Chimp Adeno 7 (seq ID No 17 from WO 03/046124)

Ala Pro Lys Gly Ala Pro Asn Thr Cys Gln Trp Thr Tyr Lys Ala Gly

1 5 10 15

Asp Thr Asp Thr Glu Lys Thr Tyr Thr Tyr Gly Asn Ala Pro Val Gln

20 25 30
Gly Ile Ser Ile Thr Lys Asp Gly Ile Gln Leu Gly Thr Asp Ser Asp
35 40 45
Gly Gln Ala Ile Tyr Ala Asp Glu Thr Tyr Gln Pro Glu Pro Gln Val
50 55 60

Gly Asp Ala Glu Trp His Asp Ile Thr Gly Thr Asp Glu Lys Tyr Gly

65 70 75 80

Gly Arg Ala Leu Lys Pro Asp Thr Lys Met Lys Pro Cys Tyr Gly Ser
85 90 95
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Gu Thr Ay Gy Thr Lys Gu Tyr Asp lie Asp Met Al a

Phe Phe Asp 115 120 125 Asn Arg Ser Ala Ala Ala Ala
w@Rooohew1A a Pro Gu lie Val Leu Tyr 130 135 I1BOI/EP2008/066762

G u Asn Val Asp Leu Gu Thr Pro Asp Thr His lie Val

T 50 Asp Ser
st i i&r TRy G A ol AR T
lPr @mA%n A@r r]Gl—Ey'fyll IAgpqﬂé E&m@&%@%ﬁne%
l'ie G|1y518 185 90 Lewxdgvet Tyr Tyr AsnmoSer Thr Gy

asAsnrdvBer Gy Med ablewr 1Al aryGpu Gua 285 c200r120%21AILau Seir
G h3dleu Asn Ala Validal Asp Leu G n1lAsp Arg Asn Thr
Thg 9112]5@“2@5 QQEO LeeF1SeFhTyro Gsr Lieu HE@LIIlLGeVJaJAé“;’ere/rS
MPey d g Thr Arg Tyr 225 ?%Fo 235 240 Phe SéX
PRRELTIRE AT (3 SAF £ al ASE” SOE Tt RSP oyt Ve

a

G e e A#;%?%ﬁ%g‘%% e ool Aon
LA BetVakr @y AbQ sThrodspr Jhen Tt &P v Yrdul €148, A&
275 2805285 Asn Gy AspoiAsn G n Thr Thrzobrp Thr Lys
AlAspezAgpnTImu Val 2As1VaAspPa296p 28m B00 2Ab arrASRsGTur Leu

A yllys Ay Asn Pro2lPhe 305 310 Seq2ED No. 6 Chinp
LeAdé% TYr(%léqu?lDLRvé Z0 N%ﬁ?%@#@ﬂ@ia@rﬂ Rer EEY Terrp

hr a 2 Po Ser Pro Asn E%% é

gy Do % e 3%@3@ T 26 &reyés&églﬁfﬂ
Illey§le%§u(QS¥1 PJ Ggyn\/a%OGgé A§9 L Léi?tﬂ’rgzysn-rlfl§r gi E]k-llgr
Asn GpysSer Leu Pro
Pr|o| EeuTblEspASlﬁ {Fm Gv§1IAr§efhrT hep Alra £eu GVaIG@emeL@ys Lyis:

Phe Azps50 55 60 280 285
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]
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Ala Ser Gy Val Leu Leu Ser Ser Ser Thr Leu Asp Lys

Gu Tyr Trp 65 70 75 80 Asn Phe Arg Lys Gy Asp Val
WakBrw1iAl a Gu Pro Tyr Thr Asn Ala 85 90 95 PCBEE098/066762

Phe Met Pro Asn lie Lys Ala Tyr Pro Lys Asn Thr Ser

Al
P%ﬁlj}%&%ﬁ&ﬂkﬁ%@g ﬁ’é@ﬁ@%@@)@w@%@ﬁ DPN
ANENADEINANENANPNARPNGNENA NES AR I ANYNANENASP I PNAN
PNAYPINIENANANPINANENANGN Tyr Ser |ie Thr Phe G n Trp
Lys Trp Asp Ser Thr Lys 145 150 155 160 Tyr [Sth@io 9]
G u Thr Leu Ala Thr Ser Ser Phe Thr Phe Ser Tyr lie
NANGSNVIDPONANES NADR NEGHR NEPE NINGDNGREGKDEDKRDGNN [ Seq | D
NH\B:N P MI\@N Igé A]\I]DWP NANP NVDP NANP NANP
#@ﬁpﬂwﬁp NPNANPNANBNANBNANPNANBNANPNANPNVDPN
PRARPRANPRANPRARPRANENANPNANPNANPNANPNANP NP%
PNANPNANPNANPNANPNANPN [ Seq | D No: 9] NANP 10]
TRYBA WA NIVORC RANFC (A F(QH%NFMQANP NANP  NANH SRANP NeaNP]
TORKR (NAKR SARC GZIPA RASFGNABE) NANP NANP I\IANF[SMINB’NMI‘LIE’]

AMN?AN@)EC WGN@\EGWRCWE APNAMANP NANRS

ACG TT ( 6
TR e (o o
GCC GGI' GAC
@@»@&?ﬂfC sCEHCE & GEICrPro436r oar TTT [EvcliSNp: 16]
G 2006) [Seq I D No: 14] TCC ATG ACG TTC CTG ATG CT
[Seq ID No: 15] TCG ACG TTT TCG GCG CGC GCC
S_e(gggqe_(gf la&xmesswmaa:ssetta finpa proggin g geq [ Ne: 3.1Fhegugiganensoding

regionas endsrlinedi on cassette for a proteln of Seq ID No.

3. The protein encoding region is underlined.
S PATA WA R PACAOE T (O A EATACE EAEAE F €A ATAE U J (22 C 2 [(TT: & T8 | CANIT: Wl SA v . €A ye
CEXXTCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATAGGGACTTT
¢ S X AT T AT EAAT AT ACETAT ST T GAT AT ARSI AT AGTFAL o
AdTdTATCATATGCCAAGTCCGCCCCCTATTGACGTCAATGACGGTARAATGGCCCGE
CTGGCATTATGCCCAGTACATGACCTTACGGGACTTTCCTACTTGGCAGTACATCTA
CGTATTAGTCATCGCTATTACCATGGTGATGCGGTTTTGGCAGTACACCAATGGGCG
TGGATAGCGGTTTGACTCACGGGGATTTCCAAGTCTCCACCCCATTGACGT CAATGG
GAGTTTGTTTTGGCACCAAAATCAACGGGACTTTCCAAAATGTCGTAATAACCCCGE
CCCGTTGACGCAAATGGGCGGTAGGCGTGTACGGTGGGAGGTC TATATAAGCAGAGC
TCGTTTAGTGAACCGTCAGATCGCCTGGAGACGCCATCCACGCTGTTTTGACCTCCA
TAGAAGACACCGGGACCGATCCAGCCTCCGCGGCCGGGAACGGTGCATTGGAACGCG
GATTCCCCGTGCCAAGAGTGCGGCCAGCTTTATTGCGGTAGT TTATCACAGT TAAAT
TGCTAACGCAGTCAGTGCTTCTGACACAACAGTCTCGAACTTAAGCTGCAGAAGTTG
GTCGTGAGGCACTGGGCAGGTAAGTATCAAGGT TACAAGACAGGTTTAAGGAGACCA
ATAGAAACTGGGCTTGTCGAGACAGAGAAGACTCTTGCGTTTCTGATAGGCACCTAT
TGGTCTTACTGACATCCACTTTGCCTTTCTCTCCACAGGTGTCCACTCCCAGTTCARA
TTACAGCTCTTAAGGCTAGAGTGGCCGCACCATGATGAGGARACTGGCCATCCTGAG
CGTGAGCAGCTTCCTGTTCGTGGAGGCCCTGTTTCAGGAGTACCAGTGCTACGGCAG
CAGCAGCAACACCCGGGTGCTGAACGAGCTGAACTACGACAACGCCGGCACCAACCT
GTACAACGAGCTGGAGATGAACTACTACGGCAAGCAGGAGAACTGGTACAGCCTGAA
GAAGAACAGCCGGTCTCTGGGCGAGAACGACGACGGCAACAACAACAACGGCGACAA
CGGCCGGGAGGGCAAGGACGAGGACAAGCGGGACGGCAACAACGAGGACAACGAGAA
GCTGCGGAAGCCCAAGCACAAGAAACTTAAGCAGCCCGCCGACGGCAACCCCGACCE
CAACGCCAACCCCAACGTGGACCCCAACGCCAATCCTAATGTCGACCCCAATGCCAA
TCCGAACGTTGATCCCAATGCGAATCCTAACGCTAACCCCAATGCCAACCCARATGC
CAATCCAAATGCAAATCCCAACGCCAATCCAAACGCAAACCCTAATGCTAATCCAAA
CGCTAATCCTAATGCCAATCCCAATGCTAACCCAAACGTCGATCCTAACGCARATCC
GAACGCTAACCCCAACGCAAATCCCAACGCTAACCCGAACGCAAACCCTAACGCCAA
TCCGAATGCCAACCCAAACGCCAACCCGAACGCTAATCCGAATGCTAACCCGAATGC
TAATCCTAACGCAAACCCAAATGCAAACCCCAATGCAAACCCGAACGCCAATCCCAA
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CCATTGACGT CAATGGGTGGAGTATTTACGGTAAACT GCCCACT TGECAGTACA
TCA

WOAGDGIABCAT AT GCCAAGT CCGCCCCCTAT TGACGT CAAT GACGHWRR 180X NS 6762
CcC

qc,%"g ' T%&CC&%F&% %%J&C&%%”A &L, CJJ%%F&%

GKKEICCTGAGGATCCGATCTTTTTCCCTCTGCCAAAAATTATGGGGACATCATGAA
WL [(E A E OIS LE T EUE EI[AE EEEILEARE EI.C & E2 € EiR O p I € 02
G GGAATTTTTTGTGTCTCTCACTCGGAAGCGATCTGAATTCATCTATGTCGGG

TJESTNIMGIEAE AT LG EX LT CGAGACCCCATCCACGCTGTTTTGACCT
CCA
TAGAAGACACCGGEGACCGAT CCAGCCT COGCGECCGEEGAACGGT GCATTGGAAC

S—iCOAAGA C-I:C-IE—I'JOB%T GCGGTAGI TTATCACAGITA
Seggence of AdeZ expression cassefte is below. ﬁm protein encoding reégion 18

GI'CAGTGCTTCTGACACAACAGT CTCGAACTTAAGCTGCAGAAG

AGTGTATCATATGCCAAGTCCGCCCCCTATTGACGTCAATGACGGTAAATGGCCCGC
C TS AT AACI AT OCCACTIACECT AT C T ENCCACAGGI TS ACNCOCAGTIT A
CEFAA TAHAAET T T A E T AT S A AL AT TGGCAGTACACCAATGGGCG
T AT EASE ARSI X AT SET T CCAAGTCTCCACCCCATTGACGTCAATGG

Géé?%¥é%%¥%886X86ﬂﬂX%?E%%%%%éX8%%%86%%%%%8%%5%%&%%&%&%%%c

JA\ JA\
CT: .ée Ae uitfiddeeei (el GARCY Ae GAACTACE MG eon o?onﬁ
C

T R A AT A T AR T ACT A A A AT T ACKECT-©

G@%\CCCCGTGCCAAGAGTGCGGCCAGCTTTATTGCGGTAGTTTATCACAGTTAAAT

IR TN O O ST S E SN E L 2 £ e (T S e e T o g S S 0 v e e,
G?gQEGAGGCACTGGGCAGGTAAGTATCAAGGTTACAAGACAGGTTTAAGGAGACCA

c@IEAGCTCTTTCCTGTTCGTGGAGGCCCTCTTCCAGGAGTATCAGTGCTACGGAAG
C KA S O O AN ST X AT A T AT T A AR S T
GTEYRACGAGCTGGAGATGAACTACTATGGCAAGCAGGAGAACTGGTATAGCCTGAA
GAASARV R A& S d¥d S AXN A AV R AR A VXA AAV N AR AAVE A LMV 1
CGGAGGGAGGGCAAAGATGAGGACAAGAGGGACGGGAACAACG 59}5ﬁé59 AGAA

AT CCARAT AT CCCARCEECAR -v-v-v-\ucv-v-v-\uuw

G AR AR I\ riygyal N AN ) AN I\ C
A'ﬁﬂ I\ I\ A

J.--uhiﬂ---u Aiﬂ--.n ATFCCCAN

P WV, WV,

A

-
TCLAAACGTCGAT CC AATGCCAATCCAAATGCCAACCCTARA GCA CCTAATGC
JAVIVAN ANNAY A AW I\ AN AW

CCA
GAACAGCCT GAGCACCGAGT GGAGCCCCT GCAGCGT GACCT GCGGCAACGGECAT
TCA
GGT G:C-IBATOAAG:CCC—IBOAG?C—DOAA%AAG:COAAC—BACGAC—DT GGACTACGC
CAA
TGACATCGAGAAGAAGAT CTGCAAGAT GGAGAAGT GCAGCAGCGT GT TCAACGT



TGCGCGAGAAAGAGGTAATGAAATGCCA Seq | D No: 18 Sequence of
Ade2 expression cassette is below. The protein

we oy regi on i s underl i ned. PCT/EP2008/066762
TAACTATAACGGT CCTAAGGT AGCGAAAGCT CAGATCGGCTGACCGCCCAACCGA

CTGGCATTATGOCCAGTACAT GACCTTACGGGACT TTCCTACTTGGCAGTACAT
GO ATT AGT CATOGCT ATTAGCAT GGT GATGOGGTTTTGGCAGTACACCAAT GG
AT ACCOGTTTACTCACOEEEATT TOCARGTCTCCACCOCATTGACGTCAA
AT T GTTTT GOCACCAAAAT CAACGEGACTTTCCARAAT GTCGTAATAAGCS
O T GACCCAAT CO0GGT AGCOGT G ACOGTGCCACGT CTATAT ARGEAG
T T AGT GAACCGT CAGAT CGOCT GRAGACGOCAT CCACGCT GTTTTGACCT
T IE———
AT T CO00GT GOCAAGAGT GOGGOCAGCT T ATT GOGGT AGTTTATCACAGT TA
T AACGCAGT CAGT GO T CT GACACAACAGT GTCGAGTT ARGCTOCAGARG
T GGT GAGGCACT GEGCAGGT AAGT ATCAAGGT TACAAGACAGGTTTAAGGAGA
AT AGAAACT COOCTT T COAGACAGAGAGACT CTT GG TT CTGATAGGIACE
T GOTCITACTGACAT CCACT T GCCTTTCT CTCCACAGST GTOCACT COCAGT T
T ACAGCTCT T AAGOCT AGAGT GOCCOCACCAT GAT GAGARAACTTGOCATCCT
G CAGCTCTTTOCT GTTOGT GRAGROOCT CTT CCAGGAGT AT CAGTGCTACGS
A CCAGCAT ACAAGET CCT GAACGACCTCAACT ATGACAACTCT GRAACGAA
T AT AACGAGCT GOAGAT GAACT ACT AT GECAAGCAGGAGAACT GGTATAGOCT
I IT—
COOCAGEACEECAAAGAT GAGGACAAGAGGGACGEGAACAACGAGGAT AACGA
T ——
QAT GCARAT COCAACGT OGACCCAAACGCAAACCCT AACGT GRACCCCAAGED
%A&CAACGTCGATCCTAATGCCAATCCAAATGCCAACCCTAACGCAAATCCTAA
A CCOCAACGOCAAT CCT AACGOCAACCCARAT GOCAACCCARACGCT AACCE
T —_
AR OGCARACCCT AACGECAAT CCT AACGCAAACCCCAAT GCCAAAGCCAAAGET
/?:;CCCAACGCTMCCCTAACGCAAACCCCAACGCCAACCCTAATGCCAACCCCAA
TAACCOCAACGUCAATCCAAACGCAAATCCAAACGUCAACCCAAATGCAAACC
gAATCCCAACGCCAACCCAAACGCCAATCCTAACAAGAACAATCA@G@CAA

NN NN A A AT A A PN P V"T" A R 7 R AT NT" PN N IR R 7 I~ N A



CAACAGCGCCGT GAAGAACAACAACAACGAGGAGCCCT CCGACAAGCACATCAA
GGA

WATRICTIGIRACAAGAT CCAGAACAGT CTGAGCACCGAGT GGT CCCORTIZER100XAT66762
GAC
CTGCGGCAACGGECAT CCAGGT GA l CAAGCCCGGECT CCGCCAACAAGCCCAA
GGACGAGCTGGACTACGCCAACGA GAAGAAGATCTGCAAGATGGAGAA
ATGCAG

CTUGT@TE%%%%%T&Q@%&&%%EME%%WEW
T Cr oot NRRANTS 5 R Rl e AP ISR T T

%AAAG@MWH‘ %*‘ﬂif@/&@f‘ NI SRSFEERATT P RRESFCTCTC
comprises the sequence of Seq ID No: 7.

CGGAAGCGATCT GAATTCATCTATGT CGGEGT GCGGAGAAAGAGGTAATGAAATG

GBA TCAavire vectopaaceystingtatdlam def ¢laimehtwharaibgmprotein encoded

adenov comprises theoseq@hcee ot Sci HY Ne: fr ot ei n conpri si ng CS

protein fromP.falciparumor a fragnent thereof. 2. A

vigral  Vedtdrecaecaicoidigy fon§loat B dlaimhBios3, Rvichen BicQiricth

encodedn&RBPhaSH@S séfiRn&esUR(ap 9é: 1Seq 1D No: 7. 3. A
viral vector according to claim1 or claim2, where

t @e br %%&JXVS&SP%%&&@%W&&&SI 5B SPIUGNGE A p??%hl D

to
cI ai rrvse]_lLCOtdSd asrtﬁﬁé?qélencei%%ceﬂr ot ?% encgggdoﬂgs the

sequence of Seq ID No:. 1. 5. A viral e@f or accordi ng

t 8 cl aPniomRBIONLOMPESIng R afitel Feaioras ge {1 R EHO8EE c It 1
the seffudARGanPxcgignt D No: 3. 6. A conposition
conprising a viral vector as defined in any one of

cl7ai s Alvdcoinb camgosihorefor ithy tegatment.or Araphgkixseof malaria
conposkdmprisihgk virblevdctoe at defiiedan apy ophofl dxins 1ab 5 and an
mal ari adjgoamrising a viral vector as defined in any

one of clains 1 to 5 and an adjuvant. 8. A vaccine as

dﬁf | ned {Rcinkal Héﬁ'ned"i‘ﬁ' bﬁaﬂnf7u%%rﬁiﬁ9émﬁh§ﬁ§esaa ROREET N-

A vaccine as defined 1n claim8, wher

pgot i 18RI Rk in DA LASHOMR Ly QR GRIPr | i ng

(1) a repﬁ FCatrT on def 1 itent St an adenoviral “vect or
C7 _encadi a protei.n conpri.si rotein fromP.
f afci p%rYﬂ?&é‘P campPy ‘ﬁ%?ﬂm %%@3 aren ﬁﬁ“%@%l"ileé“ Simian
ant i geAdengNHAlBFtoa R/ LAr AR A Profain camprifing SRpPEithon .
a repl fdeipiom et fregraent tharedf4R) mpneloiviantigeny aed Gy a7
encodi adjuzargr ot ei n conprising CS protein from
P.fal ciparumor a fragnment thereof (2) a malaria
anti gem kiabshRing(1) adeplicatién ddiicnfsivaee hdioOiralkicttot €7
cl ai m@néd@h@%} Bhrtelidcathpediad OB bloteWMIRIE PN/ RROS S N
encodeg., ﬁe S’X'rr{af[‘slrlavﬁl% &, aﬁa(ibaa% Jdﬁlﬁza gquence
of Seq | A vacciné or kit as clainmed in
an% of Acxlla%lcmng OZkltt %s g:‘l%irné/g] ﬁrc?alrn ltOh ot c'l'ra%malrl wh%rnetlﬂ #E proteln

S 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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14. A vaccine or kit according to any of clains 7 to

13, wherein the adjuvant conprises 3D MPL. 15. A
woawehmwidr kit according to any of clains 7 tRCI/BP2008/066762

wherei n the adjuvant conprises a saponin. 16. A

vacci ne or kit accordi ng to claim15, wherein the

sa oninis QS21 ,17. vacci ne r kit according to any

ofl ¢l am¥acging gr kit acw%l.né %artmf F1§\7atﬁtl3c:?5h?ﬂ@’inst8% adjuvant

3D- MPL camprigs2P- MPd. and QS2kci ne or kit as defined in

any one of clainms 7 to 17, wherein the fornmulation is

pidvi dédvaasinampr Bitlas defindtieaneond off dnmsT7Yo 1A, whereintbe as

def i nedbrivulaioy iop@vifed @b an oi-id-water bthuddior.2 to 17,

wherein the vaccine is a |liposomal fornulation. 20. A

Vagci Na GREME Sk HeMMdas af) 8ATELLIhithsC 811001260 PN WIRr&iE the

(1) a g,g&llﬂqutall Bsdieh itGing il M an adenovi r al vect or

C7 encoding a otel n corrprl si ng CS protel n from

al ci par.um hav nce
abar 4 aﬁfm g 5t agglmmegﬁﬁ ) Eflgption
3D I\/PL E‘Iilan éno)&“ Yf& X § Blﬁmg S
a Vi raPW%lE q7 H’é’ davinedhy ' SOUHEN GO csle%liﬂpr%\lol (8

conpr i m%aglata%g@t %§§ Spnd g3) an aﬁwa@gpmglsmgéﬂrwlo@don

a suit&¥2é. cell line, and b. recovering the vector.

22. A process for the preparation of a conposition of
ckai m & pocas Vaaht pepaaticedf nedalivectanys dofmcdlin adyaoresof7
to 10 kil t®5 20mpasRg itkiskgsbhie step of admixing the
viral \iecﬂr%agﬁﬁngﬂﬁ'%&o;oﬁﬁs§1té’Mlé felpfind 8RSt one

exci pi gntrle&ﬁreﬁhgrghe\%%tor viral vector as defined in
any one of to 5 for the treatrrent or

i iTany S Ng Va2
or i o HORA 1P gy pES §opla %Compaﬁmagf P gf
mal ar i 49mPang B8 yigk vegtay alalr% {®? Wé@ RSP | any

one of C¥YIRICAKCAII¢To 5 in the manufacture of a

medi canment for the treatnment or prophylaxis of

méBar i & viks vegtonast dedidedin anyesemd ntaimne inpe b.sfonthe treatment or
adm ni ptophiylagisafhiarapeuti cally effective amount of: a

. aviral vector as defined in any one of clains 1 to
524b. & GAIRESHE AsWaiRd G hhySCklhithsal t@'S%ﬁpnﬁ'I;lﬁcor-bo@sting in
vacel ng piincARol 1egintdoR Mt tRARNGH: of bRpHFlais of mbfhrfl

P59 phyl A ro%eisg forqﬁiplie argtl?n gf a ionﬁ? 1t10n o(‘itc?almabso \I‘:’l | iRd

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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