Triazol e oxadi azol es derivatives The present invention relates to triazole
oxadi azol es derivatives, their use as nedi canent and their use for treating
mul ti pl e wol2es9asdasand ot her di seases. I n particul ar, treTiEPZ@SWE™RS I el at es
to the use of compounds of fornula |I: wherein Xis Oor S; Rl denotes H,
Hal, CF3, OCF3, CN, or NO2; R2is H Aor Hal; Rais H A Ar, or Het; Rb
|sA Ar, Het, OA, NHA or NA2, Ar-a or Het-alkyl; Hal is F, d, Br or
l; Ais a branched or |inear al Y?F“W’agv‘li‘/’ﬁa’@a'fla 12 C-atons, wherein one or
nore, preferably 1 to 7 Hatons may be replaced by Hal, 0?3 CN, CO2R3,

cycl oal kWhelpaesbﬂgnGetfthn?elaﬁemg) £ anbitine Al opsoteidrp aN(dRSjoz tl&rldea\ﬁﬁa’iteif n one or

nore, prefafabhettods Por/ 1n§(ihéi&%{bt 1@\1?6 1n9ﬁ&ﬁcﬁﬁe RtiderkaRRced by O NR3
or S and/ Qéveg‘gon alarlg 10ns slltll(d SNEHR nta {1:5&1' Cle nd_ use

- CC, gﬁh;ela - b cl or cyc a y en aV| ng 3 7
ring Cat0 e %rﬁuﬁy@ Ar denotes a rmnocycllc or bicyclic,

unsaturated or aromatic car bocycl ic ring having 6 to 14 carbon atons which
may be urMaibsid,iig ocedt the wordd'e sadpsthichiltlt pobblcahhsswitdls triotaithenl 2ae 4tniillsomsbpleut ed by

a substi tgytfors elcedit@ck E4cafpelid @ddfake B@s Firodd| &t fordRnTtRsdisdhs@lsy! group

l'i nked tQ C
preferabl %885’ I%£OZB E%A@I!“e él%r&e/ Pﬁé n%laillé}{{%agg ﬁgﬁtﬂel rest of
the mol ecth iy P Sl b g oo ersefﬁozﬁf‘baayc CHERBIYES & oW
monocycl i2¢ 18 ¢lpigs, vehieh has adlewed Hacadibgase Exppssad anmqr%teﬁ@méﬁeécycnc
ring having 1 to 4 N, Oand/or S atons which nmay be unsubstituted or

nonos ubstodewfelk mdstsdstibiny Ethedistdst fdatdd it @d phytoas phskitd, ut ent sel ect ed

from R4 %&Un&?idzﬁ? 1B MNE, ?&l@zﬁgﬂﬁn)%hleﬂ)[seregd%mgfe%loﬁm&%ft}@@mBﬁth@fCed by
enot efrla group I'i nked to the rest of the nolecile

thr ough t&yf § eh chain, preferably Cl1-C6 al kyl en chain. Preferred
Het - al kyl are Ilnked to the rest of the nolecule through a nmethylen or a
et hyl en diheudife crde enVaRBodine iee@hplichdepente ive fosis Ineatand esgmt@forHal |

hydr oxy, catiptetipn. Tae bdxgtionedmipoxy alikated bPerefihnmuttiah by bpor&aifeh o cheal koxy,

acyl, al %Ydo'iil«blttfe%)fhrou Yl of an %@e&ém ulfoy 31'1@:5;381‘0%61@65 RO tBg do,

| k | t -OR 3,
?NR%) op Hé,(é’f' Ar St% mé?& t§gyt9§/ Wﬁer%"%ll';%oqﬁf(ferenﬁé?tg \§ & &X @?ﬁ Oggﬁia%\l -

|
substit ut”étHaCB eéﬁ?fPZOIEﬂ $38°3 1?%1{5?? S
3)2, - ORCxcliqehplicrngn thegmes bloodisRes, The gycle sEempREjLLY theo 2a| kyl , NR3SO
2al kyl , NRESOntRaiok pif 2 nuopber affmGbzE@s ah kel R BRdntd sexdabstagy; gaamdocytes,
phar rracewmaa&rbyn@@&a ;btyalm RoStfiitoy Fhérd@ey Eatpliasugh audrRERF Stag&ah e and

st er eo- 'mﬁgﬁﬁ%@m g0 fO{b%%ey%fbﬂrﬁ?g&g{oetﬁ SORERPLIhG @l ratios as a

medi canment, ~es or treating nulti p e sc osis and ot her di seases.
More Particul arl the invention relates to conmpounds of fornula I: wherein
XX, , Rl Dutothe g thatdhe disgase gausge Py kedivahts Tk il rEOr S tcrpre)z\ent,&fl or Het,
provi ded trchamal@eba havenlesen dodveerzoif the n@drdidesddy yarmpeighp disesse sayheéhy|

Plasmodium falciparum (P. falciparum).

Although the disease caused by P. vivax does not usually result in death of the patient,
due to the volume of cases, which seems to be increasing, the significant impact on the
quality of life of the patient, the increasing reports of the severe incidences of the disease
resulting in anemia and death, and the economic impact, an effective vaccination for the
disease is still required. Furthermore, a single vaccine able to provide protection against
both causes of the disease would be advantageous.

A feature of the P. vivax is that some strains are capable of causing delayed infection by
remaining latent in the liver before emerging into the peripheral circulation to manifest
clinical symptoms. Thus individuals, for example when traveling through an infected
area, may be infected and yet may not exhibit symptoms for several months. This has the
potential to cause the spread of the disease and for this reason persons traveling to
infected areas are not allowed to donate blood for transfusion for a defined period of time
after traveling to the infected region.
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thiosulfate, N-acetyl cysteine, monothioglycerol, cysteine, reduced glutathione and
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Cher mol y3 lineqzﬁﬁ? ;T'EF&P%PTP R Bl pRFO Yo B sty OF SHEECD s g
possi bl y oa fusf r@m}a igeq pyEanyrving @?yganfrpﬁethé&ﬁmqn@e@r@@weéeﬁonﬂé ipapdipes and

24 hour s prgeafngrtbbdformubitio8 @rom hghitrifea eramplowawsingiambar glast abitenae)l ment such

as ACN, Elriﬁectlfghh@%te&}fﬁé gitien. DVF or a mixture of two solvents such as
Pypdi ne/ ACN, in the presence of a base, such as but not limted to K2CO3 or

NaH (Schirﬁeﬁﬁ? e ounds oftfforrm and rel ated fornmul ae,

wher ei n © l%en lﬂﬂpé%vd BrO8ET i ey ™ “388%“6 CAW BE%onverted to

al t er nat i ved)c onpdLinerauRsgEenisaiticke RT §1$dantdéqrat ed fornul ae, wherein X, Ra, Rb,
Rl and R2 abke dedi madugcaispudicledgvedifimm theiGSaprotein of @rccnmvee £ einax

techni ques wel | &rowanld)S entigeri Som Hepdtitie® dnd dpbienaltyt unfiyedicaltigyn, Wwhen Ra is
a benzyl al cohol ,,ggpound of Fornula (la) can be further nodified into
conpound of For I ne il rat ed on
Schene 5. can Ibl%l#]ungﬁemﬁé)% }Cgtencs B‘%)rm? cgalﬁﬁg rE%/?esa%:ngorpelg %%r?’dl r%feﬁlesg | or

t osyl groups (Ic‘}nlgﬁﬁla@ﬂ can then react with an anmine HN(R3)2, affording
conpounds of) f or #rsfkkiligingpgoepaiphsikg (Rasclaizd fRIM tiRXaeed RIskiee 6Bfi ned as
above (Schene 5)redétinghgdnt (ith)at teast dne thiol flinzechal ptonps foe cxaonple apbstdd ng

al dehyde (1d), USioNg sGQNGl thbSopRbirok BOWEnE NabaSEySHtidd dhikurddhe art

such as but not fipfted to Swern oxydatl on conditions, or the use of NhC>2
as oxydative agent, as illustrated on Schene 5. Then a reductive am nation
of the compounds of fornula (1d) with a suitable am ne HN(R 3)2, affords
conpounddn 8f¢ ppeghthainventon pRides f camponenhiopammaarigyichiac SABMPHHBE&)-7)-X, Rb,
Rl, R2 amgaiRBoptronaldefl) sitedecasd athoresn pr8tderenemsaGorspoe aaployéd Fothaul a (1),

wher ei n Baepagatiddfof Bafle aﬁ:h&b@Mﬁowﬁg exgichTRym aRMovafagicabhyobpdidcaht theor may be

prepar ed fyn SAAMOSH IZUMEN 86 Gakd @Jﬁﬁbé@!dss KMk O those skilled in

the art. Typically, it can be prepared according to Schenme 6 by addition of
hydroxyl ne |nto solutlon of t he correspondlng sub tltu}ed benzonitrile
of For rml g aﬁequﬁ 1PS°BFQF%1HtPa]61‘ leantiegns GBS SINgL Y BINED T flag@odtt, wat er |
at a t enped atantigen freinddepritsm be pdeBOE]y mleheadaﬁmmomg mmm@mm ure,
for a fewyktoiue or méxtgres dgedtaud/of pro2ektiie nﬁekwmmﬁhﬁheemmﬂig)&;jgeﬁ fipkepari ng

t he COWDQM&ls%dB%mﬂécﬁn ko) forrRh 8662 Sk AvAt UVBRE lI‘B%Ifor example amber

4-[ am no no) nmet hyl ] - 2-fl uor obenzoat e;

4-[ am no dr oxy| m no) met hyl ] - 3-fl uorobenzoat e; Met hyI

3-[am nofﬂ%dr oxyi m no) et hyI ] benzoat e;

2-Fluoro nenpedyigibegzenecar boxi ni dani de;

2, 6- Di | 53 1N: Npdt oxybenzeReglanﬂaxxthmI‘ﬂ-mmrﬂm;s of P. Vivax

2- FI uor o-9RGHDI Rydz oxybenzenecrighgXdoftaadd stetiot 6f Redbr Vlin the C-terminus
3-{4-[am no( hydr oxy| m no) net, pl - met hoxyphenyl }pr opanoate; tert-Butyl

vgx
afﬁdg)??%gﬁd al (T.ﬂg)”e a¥1 Sl‘epgﬂ%un%sgth {;g}bg g{lllooqlfemmxl-lydroxy |

Major repeat unit from type Il CS protein of P. Vivax

SEQ. ID. No. 11 Additional amino acids found in Asian strains of P. Vivax

SEQ. ID. No. 12 Nucleotide sequence of the hybrid protein CSV of P. Vivax
(optimized for expression in E Coli)

SEQ. ID. No. 13 Amino acid sequence of the hybrid protein CSV of P. Vivax

SEQ. ID. No. 14 Minor repeat unit from type Il CS protein of P. Vivax

SEQ. ID. No. 15 Nucleotide sequence for the hybrid protein CSV of P. Vivax

(optimized for expression in yeast)



N - hydroxy-1 H-i ndol e- 5- car boxi m dam de;

4-[ am no( hydr oxyi m no) net hyl ] benzam de tert-butyl

{ 4- [ am nowbydednsyiigi no) net hyl ] benzyl } car bamat e PCT/EP2008/067925
4- (am nosul fonyl ) - N - hydr oxybenzenecar boxi m dam de N - hydroxy-1

H i ndazol e- 5 car boxi m dam de N - hydr oxyf uran- 2 car boxi m dam d q

N - hydrox droxyrret hyl %\{t;‘é zenecar boxi m
N - hydr 0 ]%)h Hxynet hyl E’%ﬁiFeieﬁP%}?l fos %LHV'EFéd fusion protein CSV-S

N, 3-di hﬁ@%i?b@nzbﬁec ar boxAmiidaatidecquence for the hybrid fusion protein CSV-S
2- br omo- $HQ.UDrNe.N'8- hy dr oxy beketiécSeuoxianfod amRds expressmn cassette

i - acetyl g hpdi@xyi ndol i nepRytREPRYE MGG BRI NioRYE QB No
2,34 t%tEf G g R8N0l | RS pE2PORLT, amlggo@go%h%u&%s Ry oxy- 1

, 2,3, 4- tet dr0|squ|noI|ne car

1- acetyl - hydr oxyi ndol i ne- 6- car boxi m dam de

N - hydro@gl!}‘-eé nmet hyl sul f onyl ) benzenecar boxi m dam de N -hydroxy-3-(1 H 1
,2,4-tri d&zpl-1 -yl iédshydl s rizeplldd 5 béxa peadaepistemal vector.

N - hydr 0>r~y Dr an- 3- eagsRaX i GapGe-99 2 piskhdpte da%?r&r&bﬁ@skeerﬂplswdb@xn m dani de
3-(am nosu fonyl)- Nﬁgﬂjﬁﬁ@é&& &%&%‘e@%ﬁﬁh@‘s lffggr‘f"ﬁrorn HepatltlsB Cloning

N - hydr oxy- 2- oxoi n

511 or o - hydlr ox P STolgEqty ﬁ%%%&&%%r%gx?% i (efter excision of the

N - hydr oxy- 4- ( 2- hy HAZBRS SieSk imiTamailiedon with e gene.

{4-[ am nd{idydr oxyi rﬂlaw)ldrmamdfpﬁﬂliﬁ%a 2-yl}carbamate N -hydroxy-4-(1
H- pyrazol - 1- yl net hybip&tiod enecarditiberitcdars. SIkb NnedtYIN Axdaghent carrying the
H benzi m dazol e- 5- W\b-g@xmegﬁgﬁ Q@ss&?er ﬁlu:pﬂ‘kBLEU2 selective marker, belngb used for

(3 [ ami nof hydr oxyt 'lﬁ'geﬂff? Wﬁﬁﬂ?‘j’ﬂgea“ L L

descri beg—'gg% t he E@:fﬁ'ﬁcé‘g gl?rzllﬁge bﬂl‘iﬂgg?ﬁﬂleél t pyad)t On%ﬁgr ¢1§‘g(z§ is defined
as above, are eithepsseédmercially avail able or may be prepared by standard
synt het i Fig &chni quédca@inimikrogaphtad GNOSES mkicdlpacticlas prddicad in Gapounds of
Formula (111), wheryeﬂngb Rl and R2 is defined as above, are either
comrercially avail g ﬁkl ﬁ %ﬁé‘le? ﬁlp@i%8$r09¥%ﬁﬁlﬁ?ga¥d synthetic techni ques

wel | known to those azi de derivative of

Formula (VI1) wher &fe ??Sdﬂﬁ ﬁa%ﬂ%%mpa%ﬁ%%ﬂdwth substituted al kyl
acet oacet ate (VI 11 pubiREREito clRpiremhariqescape anpdysih SeBiclsf¥ed gi ves access to
functionalized [ 1 viRaBiedtaficancdativostaforgmita phdfphofiihgsgict r ansf or mati on t ake

place in the presengRl. The scalAis@quisaleht taS0bmth. not limted to DBU, TEA,
K2CG3, EtO\la or MeONa, in a suitable solvent such as DWF, THF, nethanol or

et hanol , tenpeyat e |S|n fro OCto fers 70C, for a
few hours gg g. on hﬂ‘é’ﬁ Opa§3 al%'sé%% tof?ge ﬁéing %3? %blr{eAﬁtgd for
preparing the compdlfyes gslﬁ IEBeRrAdy Cl(ng) 8015%%%0 @W}Oﬂs before

1- (2-f 1 uor ophenyl ) {8quyt orcll4h-2°Gafter F@ell_OW,)ZmBHtnglélZAS@lANh@fﬁ boxyl ate is nore
particularly described in the Exanples. [ 1 ,2,3]-Triazole of Forrmula (V)
can be saponified into oawboxylic acid of Forrml a (lI1l) using conditions
wel | known to thosexskilpbgd in the art, such as but not limted to the use

of a metal hydroxide, e.rg.7dBi°thi um hydroxi de, sodi um hydroxi de or potassium
hydr oxi de, in a sui4 abl &aClPO,7d37°C

5. NaCl PO, 7d 37°C + AOT amber glass

6. NaCl PO, 7d 37°C + AOT white glass

7. MTG 0.01% 7d 37°C

8. MTG 0.01% 7d 37°C + AOT amber glass
9. MTG 0.01% 7d 37°C + AOT white glass

10. MTG 0.04% 7d 37°C
11. MTG 0.04% 7d 37°C + AOT amber glass
12. MTG 0.04% 7d 37°C + AOT white glass

Fig 7 Shows SDS page analysis after storage for 14 days at 37 °C - Novex gel in
reducing (left) and non-reducing (right) conditions, before or 24h 25°C
after mixing with ASO1.



sol vent such as THF, nethanol, ethanol or water or m xtures thereof, at a
tenperature rising from20C to 50C, preferably at roomtenperature, for few
hours, e.wo200008mar to 24 h. The nmethod for preparing Phe/EPoensO6TIdS Of
Formula (I11) selected bel ow. 1-(2-Fluor ophenyl ) - 5-met hyl -

H1,2,3-triazol e-4-carboxylic acid, 5Ethy| -(2-fluorophenyl)- 1H1
,2,3-triazol e-4- ca:sggxyllc acid; 1- uorop1hen yl)-5- (rrethoxymethyfl) 1 H1
2,3-tri d2®Pe- 4-ca SPS pegr ghal BS%@%nSwfage( O pIWFSKD MmN ) NOY§ &

' 2.3-triazol e- 4- canboxiyting (&g and morPednging Lighrpednditsmegiedery oy 241 R°L
, 2, 3-triazol e- 4- canfiexwidisg adthdiSHl- ( 2- Fl uor ophenyl ) - 5- pyri di n- 3-yl -

H1,2,3-triazol e-4-carboxylic acid; 1-(2-Fluorophenyl)-5-pyridin-2-yl-
H-1,2,3tr|azole4 I cid; 1-(2-Fluorophenyl)-5-pyridin-4-yl-

H 1,2, 3-triazol e- 412%2?1 %Xha@dgm d; Ethyl

1- (2-f 1l uorophenyl) - -py.:efoddn 4- yI 1 H1,2 3-triazole-4-carboxylate

1- (2- Fl uor ophenyl) - - ( Z3pexC > grel H- 1 2,3-triazol er4-carboxylic acid,
1- (2-f1 uor ophenyl ) - (rmgs ﬂﬁﬁ:&rx thyl)-1 H1

, 2,3-triazol e-4- car oxyks Wsw yl -1-(2-fluorophenyl)-1 H1
,2,3-triazol e-4-car @ox%@iiﬁﬁ%@/" E%&ﬂ)yl -(2-fluorophenyl)-! H1
,2,3-triazol e-4-car %oxy%rg%rgél gig”&ﬁj

1- (2- Fl uor ophenyl ) - 5= (t W7 am-2-yl)-1 H1

,2,3-triazol e-4-car mox s@m@%ﬁihaﬁz | -1 -(2-fluorophenyl)-1 H1

, 2, 3 trl azol e- 4 car 37°C)/ASO’IE24h25°Cnon-red

1- (2- Fl uor ophenyl ) - (ﬁm f@%ﬁgm )-1H1

,2,3-triazol e-4- carboxyllc aC|d 1- ( 2- Fl uor ophenyl ) - 5-i sopr opyl -

H-1, 2, 3- thig &zol e- 4-Shawb &AWH.$ @ntiegghﬂ:itylizm hguid formulations with or without

1- (2-f 1 uor ophenyl ) noerptoghedrolignmaidey IBIASAKCASE-2,8-t ri azol e- 4- car boxyl at e

Et hyl 1-(2-fluorophenyl)-5-pyridin-2-yl-1 H1 ,2,3-triazol e-4-carboxyl at e;
is nore 11(1) cul ar |S§1’10d;§§ﬁtﬁJd$e§$rdlgg}tﬂ§ul@(anpl es. Conpounds of Formul a
(M 11), IiFI n mS%BQsRHn%f gie%llogg above are either comrercially

avallabl i hetlc techni ques well known to
t hose skll$%1|nt Ie%l (V), wherein Rb, Rl, R2 and
R3 are défighdd as %@WéHEﬁSeﬁl?e‘E}EC@&f‘VEP@léEPSP@Sﬁ’rternat| ve conpounds of

Formul a B ]4 wher eiShoRb CSRpeciRe (AdT Rell arspordbes i ned as above, enpl oyi ng

sui t abl e Figit &£r convehsive MBsepbeitie &S Tetll rdspewds by a person skilled in the
art. For instance, [ 1,2, % triazole of Formula (Va), wherein Rb is M,

may be hal ogenat ed into [ 1 ,2,3]-triazole of Formula (Vb), wherein Hal is
defi ned as above, which can be further transformed by addition of am nes or
al cohol s Desaifed Dessgipfion of shesinvepfiap o) e of Fornula (Vc) or (Vd) respectively
wher ei n Ahicgspestsafdbeindeftiongtiat caplolerasetticysteiss meametigoglieirplopistgna

pr ot ocol redpod gh':lchthlbnd-_aﬁkbinﬁllurﬁthleglgd:olﬂfebf atiedreenhct&Fhavdd furdet . Schenme 8
Al t er nat ip¥@dnfagelin that hidtmbédiaes! SoPldes QKIﬁHleafnz{n\(l@ct&ﬂ% A1¥ehativBYo Rt rect 'y

obt ai ned Sﬁﬁathr@sé(gfe\tgiﬁlgﬁﬂ&na{:ﬁaﬁsggolg%é bif th a hal ogenated acetoacetate

(villa), suc oacet oacet’ate, in the presence of an am ne
or an al cohol. The reaction may be perfornmed in a solvent, such as DV or

ACN, or iVKhilfigoswisheede bakpyrd b»fthaqnzydh]@|hyp¢tm;seérbyAmrxVé§tﬁé%that\ﬂeﬂhgpl at a

t enper at duection s thy stabdmifglagent/d@Eng pgett brmalbltya dtiol50tichan tlzee dnggemour s,

e.g. one thaty Bl6ckddg the(sB6 ARdpr e%nn rlg bbndigBhtetdctian 6f anf wit® k MRibBfubMedn Or

(Vvd) can oﬁ%ﬁﬁ‘fl?ﬁ't' dnli thl'ale% faFRR o(fe Qscfhg ﬁlfoﬂ{%ﬂ{g%eﬁ‘t/&hudﬁ% u%)e':nt {s M) using

condi ti on not limted

e ar
to the oﬁslatav%% SRR Sﬁ"f?%%g%iﬁﬂg eeegl B aRs p@éﬁ&ﬁ%@ygo'srﬁg%%%@%m
pr epari né Q%lgé%ﬁﬁdl?ﬁ disgpiehinch ihes Pllmﬁljmggﬂngétty Iregndigen 1s retained and
1- ( 2- f | ueegebemyl iy pBvemed phol i n-4-ylnethyl )-1 H 1
, 2,3-triazol e-4-carboxylic acid; Ethyl

1- (2 1 uoriRpheR¥ly)ordn ﬁ&@fl&h%&b%@?ﬂ Melthedn Khqlenched- t i azol e- 4- carboxyl at e;

is nore particul arly described in the Exanples.

In one aspect of the invention the stabilizing agent is monothioglycerol.
In one aspect of the invention the stabilizing agent is cysteine.

In one aspect of the invention the stabilizing agent is N-acetyl cysteine.



Alternatively, [ 1 ,2,3]-triazole of Fornula (Ve), wherein Rl, R2 and R3
are as above defined and Ro is H nay be transforned into [ 1

, 2, 3] -trivoab@/sb7iIFormul a (Vf), wherein Rb is aromati c RCTEP2@806m2F ¢ Het
as define above, and is introduced via a direct Pd-catalyzed G5 arylation
as described in Schene 10 and reported in Gevorgyan, V. et al. Og. Lett.
2007, 9, 2333. Different palladiumcatal ysts may be used, such as but not
limted to Pd(PPh 3)2C 2, Pd(OAc) or Pd2(dba)3 CHClI 3. Schene 10 Ar or Het
Azi des ofThEstapilizang agen) maywfercaimpRbeanplzdan emdefts nethcagngeibleto 4¥e ei t her
commer ci a¥/vysuak as | &bb%, Dro 6RYy 4 e 7% 8 pagEd sunh ast0aidarids, Hyhiohe4docotl ectoni ques
vel | knom%mmégwkvdtb%%nf& Beirdf1E subbyakigdy by, @a @maﬁ@o@f%Fargﬁuha (1X,

wher e ngig 1R$091‘Vedj@ io’be@z‘ﬁso 6‘?%"@05%50 p??&é% /Wotob §8GsHmtpT te in an

aqueous on of so fum azidé 1's then
added, hﬁr ‘i% é“r"a/ re at OC afford| ng azides of Formula (VII)
(Schenme 11) .Schenme 1 1 (VH) Am nes of Formula (1X), wherein RL and R2 are
defi ned aﬁsltealhmiwely, theatabiliAier ageotmmey bé atmbloyad &i dradaines mrthereangb €. @F wpar ed by
st andar d 19y Retsuh BEL B QUE S 88! 4 tdkTRW td 9/t iRk as Bloillth ed;, o fologsoart . | f

the above sgl, gub, @%ﬂ@r@%w@wgbbﬁ O Q&%fe g 1;11@ Py £3P4 & (%aj’é o he
&

of " prepapsrSiE ey h”@i%?ﬁ? DO RIS Cea, e

phar mace (%810 4372t @ 02 4P 88¢a¥Moni ¢ sal ts of corrpounds of the present
invention are readily prepared by reacting the acid forns with an
appr opr i @ugabiaaouhiS WAk ycidO eredaticah@n0.] té .08 BPwsighvefthe ovdtpilcal bases

are sodi lf@?nﬂﬁ&ﬁ&?('%efor é?ﬂﬁﬁl@lr{@{ehﬁﬂéﬁedoséijS(}UTﬂﬂ%@%bQﬁ’owabMQ”EﬁMdr' de,

pot assi u% Q(ﬂ toD as%% Qe%b? , hagnesi um hydroxi de, cal cium

hydr oxi de, & RIS ie ll%mol am ne, ethyl enedi am ne, megl um ne,

benet ham ne, d| et hyl am ne, pi pera2| ne and tronmethamne. The salt is

i sol at ed Ibynea@m@trtgfr HEEBFO prodidgne sempenehy fos d nalatimvaseing cavprisioEvent . | n

sone cases,a)al t sn manulgepicgpaiokdRH$,Svindiorg a sol ution of the acid with a
sol ution Ofb)t he zﬁﬁﬁﬁrﬁ{ﬂn ARIpdMI Rt M VREFRNPBE TS PRENEST B RIntdt @) vivePl oyi ng

a solvent In whi ghiddfddesi 819' 5/ HODk s ?%gltd dMBRAR) dith &3S BrigEANHe

ot her wi se i rati.on a non-so

According t a f%?t? Flnéé"ﬁg} :SPH‘Q%]@%%OHO PHEEFYs of formula | and rel ated
formulae, (1l1), and (V) can be converted to alternative conpounds of
formul a IThasmj;pc@IoﬁtMnf'minu Inzegy, fu(thdr)emmao fuirier prengetivy megsuses sual he

i Nt er convensviag ok%‘dﬂﬁhﬂﬂﬁfe c\ua{allne}mmlmrwora)r@teét&@lhs korbdugdionmghingt lawht . | n

general , thg: S¥ §§ pab bvways EakingRy 1 ndivi dual conpound of formula |
and related for 1€§ d\gg)eén onmt he specific substitutents of each

nol ecul e and upon the readé av il abil |t of i ntern; tes necessary; again

such f acterothyaghygerabsdhs atJ;ES@H@%Ié QR ap O §noWR Re art. For
all the pRayeante-il drprapanedmp pol doivglyacrakt hiodble asmampHpr hs 10 thaqresedhski, in
" Pr ot ect iim@gnooifehide, 3rargnokhingirg tyethe amgSOUXIttgd 0t subleas Y01 ko 14984 and,

Theodor a oW terne.enth 682%7 0.64 tdvb.0¥UL 8.0 o HIIROS, 921 18 @.0AURR fofh.Edegani C
Ismtegtels'o% oﬁ’tb%gbﬁ %%& &Qﬁl fe (?6?1 o 1ol 86 %%4%%@9%@' f01t7h(%§18
crystal | 040 @&a BPSP.T@F?) 5 i Ao b AR O vistal mdor
phar nace@ﬁﬁ@ﬁllelcyn@éb@p‘lo 08 Lgsieh axd?fi 101200 redfmsonsthipglacaalafy ehamplst f or nul a
| and rel58t &2b 6ra¥08ylgae, which contain a basic center, nmay be prepared in a
convent i QﬁﬂﬁdemelifeéultaEWan@(ﬁl@foﬁuseanﬁﬁ)é p%sémnﬁr%nﬁdlﬁntma@ Hhase nory be
H}:aﬁ ggu}ﬂt%g?éﬁos@é} (%@M%q%/b EH% gr() @tétf 0'0@ 18039, tm{/tgp();%)ﬁdo%pbonggf

to A>or0 {30,080, S/SPR: example
vacuum Ofg 011&0 012,0.013,0.014,0.015, 0. 016 0.017,0.018,0.019, 0.02, 0.025, 0.04, 0.05 or

0.08% w/w.

Advantageously, monothioglycerol when used according to the invention seems to be
compatible with adjuvant formulations, for example oil in water emulsions or liposomal
formulations containing MPL and/or QS21.



Phar maceutically acceptabl e base addition salts nay be obtained in an

anal ogous nmanner by treating a solution of conmpound of formula (1), which
cont ai n amoOaedxhseBmnter, with a suitable base. Both type®CofEPs@iBs792Ry be
formed or interconverted using ion-exchange resin techniques. Depending on
the conditions used, the reaction tinmes are generally between a few m nutes
and 14 days, and the reaction tenperature . is between about -30C and 140C,
nor mal | y HyEheERase. mangthigglycgplredyqes hgpprotin a?“lﬁléta\&é@ﬁa%blﬁfiu@é%%(nd about
70C. Conpiposasal ofjuvhet fhonwtatiensiof ML red Q@Y thorhypweidiega figwidher nore be

obt ai ned foynulather ddilagtockatpd padScdbulk Bieorflg aftul @cparhticm one of their
functional derivatives by treatnent with a sol volysing or hydrogenol ysi ng

agent. Pref.er ti cdal.s t I i,S.:0r - ogenol ysi s
aret hosd ipged BN BB S Belob Ao it B LT iR XD T i
correspoﬂ&??’f&y’p‘?’lﬂfflgéstrgﬂreé%%%x’oa for hydroxyl groups instead of one or nore
free am no and/or hydroxyl groups, preferably those which carry an

am no- pr diied butkgn ghicocomtdxn sf thaxckspofifiantidd mfeonoboodebhrt ancam tWo dbsesofi n

par ti cul gurifib@aigthiaad ckapiclitsasiciRas Ph@pBAtD buifBrewhiele, Bk clGEROLGGyaN

am no- pr %S@Bhé}g&gr oup, instead of an HN group, and/or those which carry a
hydr oxyl -protecting group instead of the H atom of a hydroxyl group, for

exanpl e those which conformto the fornmula I, but carry a - COOR' group, in
whi ch R' Rilendtden sorrydated: 51 20premb siith 0 lge sppothieglycese] ibthepbsaoorf gr oup. 1t

i s al so pdpwhiyhadfagrofalepftar sibiagy atod 7 Cifdehtlysaternsicakiiofffash énik. 0.¢l%0t ect ed

am no anaviedothipgly oyl way spsufficicheto pr&s@ TS, B filoheadppé @civh atolyzédhiey st arti ng

mat eri al -ligh{ the protecting groups present are different from one anot her,

they can i'n many cases be cleaved off selectively. The term

"am no- protecting.group” is known in gener ter and rel ate§ to groups
whi ch ar é\?egaﬂ@%{m%égﬁaﬁeﬁmtge&%a ik iOﬁ%O%ﬁ% -pﬁarsgf?% dYfai nst

cheni cal ferwadationnda lingpraipin pirtteofeaismerd iy protdin.der edsanpdesti 108d chemi cal
reacti on ugasl dfeminigeaand fod cxarple lup enh Ofewinsuchas 002 05 er 0.09%i afal of such
groups a&ﬁnKMﬁogz&gbpular, unsubstituted or substituted acyl,

aryl , aral koxynet hyl or aral kyl groups. Since the am no-protecting groups
are renoved after, t desired, react.i on r reaction.sequence), their type
2nd st v 15pBe P bR RESHE b GERGRE SetRin i ShBRSEce | < given 1o T hose
having 1-20, in particular 1-8, carbon atons. The term "acyl group” is to
be under dtiqod compotmattrfdheestcirsemskiding alpnaetctdngronents therdrd, presemire pr ocess.
It includesagcyhbbarraaps derived fromaliphatic, araliphatic, aromatic or
het er ocycl i c carboxylic acids or sulfonic acids, and, in particular,

al koxycarhanyl ryl oxycarbonyl . and especi al | y..aral koxycar bonyl groups.
e oo 08 iy Aoy BEURILARGS £A0L AR5 ,OS%B%H%aSs&ma@s%f%l;}lJ65?%% onyl *and
butyryl : S&rtalvlwaﬁ%{ﬁofég%hqla foymumtionde aaut Oartgy/2 S@ﬁ@ﬁa t8eh oy P-Sand
tolyl; a®l.dfeinkhnoyl, such as POA; al koxycarbonyl, such as

met hoxycar bonyl , et hoxycarbonyl, 2,2,2-trichl oroethoxycarbonyl, BCC

(tert - butigxye@nRRbHs bf #dndentioA HOFIAKNCRERRRY b prabAbiRXYeARRPONY! , such as

CBZ ( Cartlt?18f?1€e‘%f))ﬁ%r Qxam%{e \Uﬁ%sh% Pét%ﬁzﬂiz}/d &¢E %e%?%be%@etﬁ%ov@&%r,é t
arylsulfﬁﬁé . sdqégas ﬁ%'f re rrg%ﬁaq&ggfr tec EQ$E$%$%ps are "BOE and
M, furtFer PR ERISHNCHERTIOTHERZONS SHRETAIATD a8t ce.

"hydr oxyl -protecting group” is |ikew se known in general terns and rel ates
t o gr oupsStwhescindznted shat RAW, % fooexappdt &S0i upgmbsthyedvay 0.0 goodp4Egai nst

cheni cal nig@elibgpserolifier 3vRcRASY L OrIREPOYE 8b Hetecthble aesdn' 186k whesn cal
reaCt'O”sgéﬁﬁpﬁﬁBgﬁﬁ%f'Ed out el sewhere in the nol ecule. Typical of such
groups are the above-nentioned unsubstituted or substituted aryl, aral kyl
or acyl groups, furthernore al so_al kyl groups. The nature and size of the
hydr oxyl prgbesiqiadognerigsationeo RokS.2 p%ﬁcgﬂ sizg etebutin Way bsp iRt 9B agai n

af t er t hecddghtcddtabligyiccwdragetoet’idaps ar3 7 €atlionnd dgdhresrpesurpteintmeace i s

gi ven t o lighofop abdiavis mguk-(2derrédtof@rdin aslh@eledatdDoxidaidnasstago®T). Exanpl es of
hydr oxyl - protecting groups are, inter alia, benzyl, 4- nethoxybenzyl,

p-nitr Obefﬁ' HRY LSpeE)t_thg ln%%ﬁ't?c?nuils %%W&ed a{[s%réoﬁ%%glgﬁt £&" ag m%ﬁa?ita)(llacdﬁ\é] gsraeseggﬁ%ey | and
liquid formulation and an adjuvant suitable for addition to same, optionally as a kit
comprising separate vials of the each element. In one aspect of this embodiment each
vial is visually distinct, for example the crimped cap on one vial is coloured to distinguish



tert-butyl are particularly preferred. The conpounds of the fornula I and
related fornulae are |iberated fromtheir functional derivatives -

dependi ngworroedsopsot ecti ng group used - for exanpl e usiPol/EPRO0SHG92EI dS,
advant ageously using TFA or perchloric acid, but also using other strong

i norgani ¢ acids, such as hydrochloric acid or sulfuric acid, strong organic
car boxyli.c aC|ds such as trich| roacetlc acid, or. sulfonic acids, such as
benzene- ToiOB hgpthenagl AndGriore ¥i b 2mhse (Weh ds e enBecGPNEIRINE VBNAN ner t

sol vent ioge pod & d¢as (sushias the adptvant seajesningeed)sary. Suitabl e inert sol vents
are preferably organic, for exanple carboxylic acids, such as acetic acid,

ethers, SahLRSidEShERAY Mkt gl&ﬂﬁgh@%%@% am des, such as DM,
hal ogenat ed hydrocarbons, such as dichl oronet hane, furthernore al so

al cohol s,. such as thanol et anol , and ter. ures of
e abovd? REFETGHH LU ROKHE papEyiar s PaBar ol anng FR FUeG 8icbr abi y
used in dhceayligig ey (Gaadudimmagsnt ¢ Fagein Hescribed )y which ragthpebehl ori c acid
i's pref eradonytitusddvitnliquie adjovantofThalyvpkilzed cehpawet arel the liquidrad)ur8io

per chl or i(gucBGk dn b it Rater 8k 1iP&omal folhR14ti0aGF ML &ﬁ@sz BldEse provideles
cl eavage fg{ i€ 134%%%% q)%%%werﬁﬁ)h\rﬁ?ﬂle%@ taé)e é%%%%;? Regt&f ably

Do e ity an bransém?Ba%w i f?#%e fALsin g@‘rﬁ% o ﬁ%m”ﬁs el

usi ng apﬁﬂ%&qn#ﬁfyé? 3} gaitigen iy mentaipedfpbatdpst af 9@53@@15@@% Enext ar oup
can be clnsaingd Aofifivanss ang dapusappmalctardicddy. 5 t o 50% sol uti on of
di net hyl am ne, diethylam ne or piperidine in DM at 15-30C. Protecting

groups W ghe Q@Iectttﬁ*tﬁeemmﬁmhu%@gﬁeo d%l b Gl Yqid %rrrﬁﬁl‘aﬁ-ﬁﬁl @idaBhquiRenzyl or

t he i berfgﬁnquro%f %er ea ﬁ’qulg fO%Flgat CO, {a?nr %’E?e]%ooi(@gls%z Qu a(geirolr\éa& ISVSeEJ.I‘I[dher EOf)
can be cl éave f 14 treat ne h cfrogen in ¢ he presence
of a cat &PE}@%““%&%J e’@k%lﬁ‘ﬁ?@ st habe N@%%w@a%fr%t such as pal | adi um

advant ageously on a support, such as carbon). Suitable solvents here are

t hose i ndnoat¢ egpeeatttby egmponcpaort fircall vaccine io preaxdmipls @, simpflcddsol s, such as

met hanol or ethanol, or am des, such as DWF. The hydrogenol ysis is

gener al |
pressur e»V %gﬁl\%\ggﬂle%ght Of{tﬁggﬁéﬁ%&%%ﬁ @ﬁ%\? : %/?1% f 8%59&%1@%1%1 bar .

By dr ogen %%9@%?“?%%%%@‘?8&%1 SoRRulsy e'?e PPREISIET NGRS o 1006
Pd/ C in met hanol or using amonium formate (instead of hydrogen) on Pd/C in
met hanol /liDhie atpe@ChSC@npddeany fasl whcesng it alivedddrsatbidpsk v @hissanbe

hydr ocar bendicid (foh cRsmplexaira thP@lantili e ehdédse abesadndecdut paveding xyl ene;

chi or i nateg JOVAIcas ATiRANS. 1034E Br &Rallchl Bh&ft@@hﬁyre%gﬁstm;ﬂr% an (fhl or oet hane,

tetrachl gr,omet h tfr ﬁuorf) t hyl zene | orof orm |chI or onet hane;
VIS S ORNS the fina a{rﬂn

al cohol s,2“SUHELE &t Hand anol , |sopropanol n- propanol , n-butanol or

tert-butanol : et hers, such as di e et .he di i.sopropyl et
t et r ahy dridfP ARCHRRHS) Fop PXam 9aw&%a§8o‘rla1et{)ﬁ%v1§tw%mblggseér?ﬁ?rl@ﬁ%n gl ycol

mononet hy¥PIPFSHBnoet hyl ether or ethyl ene glycol dinethyl ether (di ?I yne);
ket ones, suth vad 1ag@iidii2 doseshelt RIhDAEX cantandsicdd Lt ganl)acmpaethipglycero

di met hyI acet ar9.62, 0.0 oed.0§%opyrrol i done (NVP) or di net hyl forman de (DVF);
nitriles, sechidA2: 80®tl¢didbscs) €f adpulahoXi cesentsateh(A801¢i met hyl sul f oxi de
(DMVBO) ; catdhoRodithiis e fo&rﬁfl&%ﬁﬂrh@rd%lrﬁﬁ(z &) BRTRN M £S@CiHd or acetic
acid; ni trﬁcﬂro‘ﬁﬁ{)%%j& 5.0 5358 o4 /Flomet hane or nitrobenzene; esters, such

as ethyl ‘aceta m Xtures of the said solvents. Esters can be

saponi fied, for exanple, using acetic acid or using LiOH, NaOH or KOH in
wat er, \/\d’té’ﬂ?’wtlgﬁﬂﬁer/THF/et hanol or water/di oxane, at tenperatures

bet ween CSHAS ptOOG. enEpleﬁdamthmmgcqunsmqawrmpﬁsehaapmioe dbevadydmtledCin a
convent i QRGLinMEM @fal 6CHY). aThidCOV dithilgdii hd§ aQiatidpio@iih SechQds faddyinayrdl usi ng

an unsub%{g&&& &P, aymﬂdv&t ?%&Hdlﬁ){ lt,amh gﬂ)@% Cﬁfﬁ%ﬁ? téaa%yr%—'\'H) CEt,

advant ag or onet ane Ofr HF dand/ or

' the. prosentacipt bl gigiEi o Bridie ol iury g
t enper at Gynrssl andt %g@rperGJ@@ Nhen lg@]@tter is fused to the S antigen this wrll be referred to

herein as a hybrid fusion protein.
CSV-S is used herein as a generic term to cover fusion proteins comprising a

sequence/fragment from the CS protein of P. vivax and a sequence from the S-antigen of
Hepatitis B.
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Throughout the specification, the term|eaving group preferably denotes O,
Br, | or areactively nodified OH group, such as, for exanple, an activated
ester, arwDren@amoilsde or al kyl sul fonyl oxy havi ng 1-6 caPOOEP2408/667925
(preferably nethyl sul fonyl oxy or trifluoronethyl sul fonyl oxy) or

aryl sul fonyl oxy having 6-10 carbon atons (preferably phenyl- or

p-tol yl sul fonyl oxy). Radicals of this type for activation of the carboxyl
group in typical acylation reactions are described in the literature (for
exanpl e iThethybridichintaicdretomksill gonetallgsompusren- Weyl , Met hoden der

or gani schelagivagirepchMatihdudis/cd frobx Ganeardligrensiceydn ofGegpgl Thi eme- Ver | ag,
Stuttgarg%@w@ﬁkmM§m§%nﬁgﬁeﬁ§>@ﬁ@xqgﬁantageously formed |n S|tu for exanple

through alLll90 Ll bt ool o RUATRXHSC DL ISec TG L9 | and rel at ed

formul ae al'so yac ive=forns (st remsorrers) t he
enant i onﬁi’rgumfﬂ?éo@gtgé’ﬁ%ﬂﬂé‘so tPi’é(‘”ﬂl astereoners and the hydrates and sol vates
of these conpounds. The term "sol vates of the conpounds” is taken to nean
adduct i or{senofalliy nier hybsl pretetn wibl dsutasaioab N-teheinoe i guatksfravh iChprbimofow ng
to their posmRkAbidhast? Ve ak %@@xa@& ¥ filafMed! ®mMprRng@¥@OR SuchmnRe  Or
di hydr at g8,iQ§ acq&c%g}n%g B‘ﬁo Er m " pharmaceutical l'y usabl e derivatives"

t

is taken to nean or exa e, e salts of the conpounds of the fornula I
and so-called rodru conpounds. The term "prodr derlvatlves is taken to
mean conmpouAs h@fhybﬁgm%?lﬁﬂlﬁ CPNHRHAY %ﬁ-tﬁweu%%@m?g oM €8 pigtein off or exanpl e,
al kyl or Fesytodgrospd, asgligaus, for e@mmepépgmdets:oamlsmlr@gloaﬂlesuphpss they cl eaved
in the omgaifisaewhtn §BQMDINE@2act i ve conpounds. These al so incl ude

bi odegr adabl e polyner derivatives of the conmpounds according to the

| nvent | On\’f’hﬁl 3 ng \gls %E%? bafoﬁun(ﬁlg 013’1“ i thou(’gilt th‘;lt thggﬁ%{g (t? ulrgnnal 61-67 (1995).

The for onpasseée res of the
corrpoung];rlra(gmeflﬁén‘m Mirvera) CECRHPPE- i xt ures of two di astereoners, for
exanple in the ratio 1. 1, 1:2, 1:3, 1 4, 1:5, 1:10, 1:100 or 1:1000.
These ar eArpasuitbldulsaainyf Pr eber mby e pmptoyee &n b isteatieninshmlinrg: Catmypounds.

]yer y par }Arﬁéﬂcﬁr(ie)’Sal ar B&@&%ﬁ@h&mmmam@f RidEHe s, Indik Qmﬁ'\ﬂet%@ﬁ‘ip%@dsdm
or mul a ne as
cOnsthBr 1 S0 KON B RSLE I £ofthn it (ORI rininy A0 ELD

above. erein

is sel ectsé'{’i1 TomF or Br, and is especially F. Preference is given to the
conmpounds of the present invention selected fromthe followng group 1 to
193: Vaccifesaf eithvapal Ca pidieinpisesemtprévaleahthao®. vahawed type B GX @bicinszed

|'i popr ot gihdrdferetih 6h€adpest thdivtiitet dieylbysod CAp@tindroneipdadsn h@ltdnapari ng
the Sane,asﬁéc?th‘é%ﬁvénﬂo va?de@%h Bﬁ&%«% éih%!n nblﬂ faf}spe}a{ &Mﬁﬂ&hﬂgp&f aI{HBJ ari al

f h
:gt te gﬁl ° rgjretaz}%;%q?anﬁnfy}?% t a(F:’(‘:am retlﬁimo“i ‘%p% aﬁ%‘lﬁlet%ﬁi‘r ln&l%%] ort )

aria
heal t h pr”%)ﬁ‘fe ]i‘%”ﬁ'%faéu’fl% 5P H- 4 nmillion peopl e dying fromthe disease

each year. One of the nost prevalent forns of the disease is caused by the
pr ot ozoaMprspsdifieally.they hytaid profeircsr the irfventich inay tchpledat 1andpecatibnits opi cal

regions. ghét &regbbAghits s fPpEasite can conplete its nosquito cycle at
tenperatures as ow as 15 déegrees Cel sius, which has allowed the disease to

e L&X@ﬂ@% Yol gﬁ%ﬁ?&&itfﬁgm%%ﬂﬁﬁgomﬁmg%fgﬁﬁnﬁr'@&hﬁge Doperse o

whi ch i s% esponsi bIe for nost of the nortality attributable to mal arla The
life cycle of Plasnodiumis conplex, requiring two hosts, man and nosquito

for conpligbh®mbddimehinthe @ﬂdeﬁﬁor@faroﬂ"ﬁi@s b Bybrid (vithtaalixB)e bhgificRme gdpeat i on of
Spor 0zoi G bpttyBeﬁ RGch as one of each of those listed in SEQID No.s3to 9.

One or more repeat units may be duplicated in the hybrid, for example two repeat units of
SEQ ID No 3 and/or 4 may be incorporated into the construct.

a) In one aspect the CS protein comprises a unit of SEQ ID No 3.

b) In one aspect the CS protein comprises a unit of SEQ ID No 4, optionally in
combination with units as described in paragraph a) directly above.
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bl ood streamthrough the bite of an infected nosquito. The sporozoites
mgrate to the liver and there infect hepatocytes where they differentiate,
via the ewoenewispsytic intracellular stage, into the nmecoarRes/osvage which
infects red blood cells (RBC) to initiate cyclical replication in the
asexual bl ood stage. The cycle is conpl et ed by the differentiation of a
nunber of nmerozoites in the RBC into sexu st age ganetocytes, which are
i ngest ed Cb%?%@sa%&tﬁ@%pr%ﬁeﬁemﬁwadw@ Fﬁé\t?g%oaﬂe v of stages in
t he ni dgwpmbinapposiibensp es d@sorlb@sln\Maracghanlmagloab)sdlmtltvhbosfal ivary gland. Due
to the fact that the disease caused by P. vivax is rarely lethal, efforts
Eﬁ |0(r]I eventh 125k 55{)@6%tth67%13%¥dt@m% r@f‘seanuﬁlp&magmmot@%pﬂeﬁﬁl ydgadl y fOL mt ﬁf

e diseg y C ug e
i sease canEAHEE iR RO Wit el RR Wb hD RO oo BbE B0, et
due to the volune of cases, which seens to be |ncrea5| ng, the significant
i mpact orf) IHencapgcr the G protdie comprises apwitiod HEQ IhNojTnepieensilsian r eport s of t he
sever e i romberaces with dnker dicsease aselssdribedgn paragmphnh proan dirdeht dbovand t he
econom ¢ inpact, an effective vaccination for the disease is still

required g'ﬁ%rﬁé‘&hé‘&% gﬁ‘e CS‘ g?dt&ﬂ'c%g‘bg&é‘s' a“tﬁn@&* s%(%‘ﬂ) INOOS“ ﬁoﬁ’aﬁ%‘ jiction agai nst

bot h cau ant a the P. vivax
i s that §8W31“§PP% MG 4P T ot a&fdeéczl‘iff %’f%?&%@ b 816?0 é{rt‘bey 'r emai ni ng
latent in the liver before energing into the peripheral circulation to

mani f est heln enacaspes e msateiMvomprrine airnduel S Q 1 Noek aptibeallyien travel i ng

t hr ough apmbifaéich @dthanear nvay ukies dsicegibed irdpdayaph DRy ddirc@khibovt. synpt ons
for several nonths. This has the potential to cause the spread of the

di sease hi elin |nf e no

al | oned %é% ?es Otf F£ ed&?]gp ngl(r?t&%ﬁ?aﬁlsl%uesﬁfv %rtyp% %% e pea%ie gﬁg@f ?é(ﬁre after
travel i ng alil { c“tl%lt:lasr]eogl on.P. vivax malaria i nf ection renmmins |atent
within the | |ver while the parasite is undergoing pre-erthrocytic

shi zogonyin oh¢ adphet gfahamit@iangherond prolided aatybtidpotah age, 5 dreitorrepdat usiscapes
the |iverderifQl bhni sl ssoRtAReRht Gihl€ f6k &ﬁﬁ}%ﬁb as3h8wR RS SEYa N&. ftohe
patient. The sporozm te stage of PI asnodi um has been identified as a

pot enti al ar i cci.ne. .Yaccinati on, wi i vat

(i rr adi at @a?WEB@ i afoanraes fed a&ﬂ%%ﬂ%( BlSFﬁ@afamﬁt%tt%ectq%oO?ﬁ@ e t

exper i neAtHPN FWRE AN FRTAR | 1a(1A'F¥ﬁm§0 Ryvip, fsgxamply ap shoviy i 35Q

However, lilt is has not been possible practically and | ogisti cal I y to

manuf act ure a vaccine for mal aria for the general popul ation based on this
et 10dol qGne ERBOMCRENE hYBH Flofth EHARAERLLER 25T AifRLGEs SeAFRnPpOL el N Of
t he sporozmtc% known a cumsporozoite protein (CS protein).

t hought 6 “De |I?1voIIVed in the motility and invasion of the sporozm te
during its passage fromthe initial site of inoculation by the nosquito

i nto the Thiel &N detived antiger eonpongiigfdhemvenionte geievaly, futtktods: pnigoei n of

Pl asnodi acrapiedicas of he@@mbaii.eri zed by a central repetitive domain (repeat
region) flanked by non-repetitive am no (N-term nus) and carboxy

(C-term ’iﬁ%)bﬁﬂé\%gqﬁa{%ttﬁe r c88f§h %rf&'c%'Eﬁl erf 1?0113 }Yé}é;\éﬁgng%o‘o‘&gﬂl%sed of

sever al em anl no,acids. In

St L E IR g6 R A AL S ek
sequencemﬁnuﬁﬁﬁbt’f@bgqurélt@f?tel@ ani no aci ds is present (see SEQID No 11). The
function of the latter is not known. However, it is hypothesized, by sone,

t hat sai dn af¢ BEbSLIREt tHBY tttedfuswﬁqﬂoﬂ'eﬁl ddﬂﬂnﬁ@i aoRd49nsainoakids! foRi cal
Synpt oms ¢ Lmbté%ggkfﬁ%%tﬂéﬁei}% ddkGin P21y %@ts &Rin nvestigated. 1t is

t hought t termnus 1s cC aracterl sed by "a sequence of 5 ami no acids

known as re%iyon | (see SEQ ID No ‘L‘i is al.so thought that the C-termnus
i s char adthemyBed fusjorariss Frnglsa ! tﬁ&efﬁeeer&ﬁmg@smlﬁ%d Hemd3 /e 4s regi on

1. The laadfeP. vivax, for example wherein the antigen is selected from DBP, PvTRAP,
PvMSP2, PvMSP4, PvMSP5, PvMSP6, PvMSP7, PvMSPSE, PvMSP9, PvAMA1 and
RBP or fragment thereof.

Other example, antigens derived from P falciparum include ,PfEMP-1, Pfs 16 antigen,

MSP-1, MSP-3, LSA-1, LSA-3, AMA-1 and TRAP. Other Plasmodium antigens include
P. falciparum EBA, GLURP, RAP1, RAP2, Sequestrin, Pf332, STARP, SALSA,
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contains a cell-adhesive notif, which is highly conserved anong all nalaria
CS protein (see SEQID No. 2). Several groups have proposed subunit

vacci nes wase@/msn7ishe circunsporozoite protein. Two of PhegPm8061928s based
exclusively on the central repeat region underwent clinical testing in the
early 1980's; one was a synthetic peptide, the other was a reconbi nant
protein al lou et al Lancet: June (1987) page. 1277 onwards and
Fbrringtgﬁtgfleﬁﬁ%%gﬁ#§’g@%@@%%I%%@@#%?%Q%&égigvgéewﬁ€§$WQP “Euccessful in
st i mul at iflesnandiilamspp. spor ozoi t e response. Nonet hel ess, the nmagni tude of the
response was di sappointing, with sonme vacci nees not making a response at

al 1. Fur thh BRLEdinidnethR RS BAE usiin prBRASIANGS) Bs ABhMARAYd ¢abiceahb®h
subsequenf sE@tﬁ)C&%{)%S. In?_{h% SF eldlc% Smflo a'cﬂirs\@ th 82 'a)’é‘?e@l%é ?fr%nPg%'a‘hﬁ hghl on
assays sugggi e .hqi -gf S of nost of t gfe VO unteg%s i d. not tecogni se
the i muid>dbMCHSHYCH Bp@ar . T M HpIBInoGEs 8FF PEPAYRS) D3RP HIES e t wo

vacci nes cpasrugten(wch.in partishlay meyde vaded #eapepriiviant Bese fpwi aming agigs.devel op
par asi t eNla, MEhAsePwvaacidegsedvgreeificelly fromsuathid p@Hl 82 (ses Fig) 93/ 10152 and
WD 98/ 05355 descri be a vaccine derived fromthe CS protein of P. falciparum
and it s - SHTED : tihe
vaccinat?g%ggggﬁ%%é%ﬁ§§FE?%.rgﬁghsing p?gggggﬁégﬁﬂqg§ggﬁggﬁg]?herein, see
al so Heppner et al. 2005, Vaccine 23, 2243-50. Tg date the nost advanced
mal ari a ViAePehauflsotidiescgnsnseewhishsaeeds IBWuRoRsHe bRROEINSPHESIN®I & (al so
known as caden epfgnis¢kior pranmaiae)celgfSach eddaneorasniRE®NSs ddderibedardetatl ie

cont ai ns wopredsemsof the CS protein of P.falciparum substantially as
corresponding to am no acids 207-395 of the CS protein of P.falciparum
(strain ﬁEﬁf 3D7) fused in frame via a linear linker to the N-term nal of
the S an €n from atitis B. .The |jnker may co L.Se. ortfjion of preS2
fromt hetllé‘-%éﬂ’fnipﬁlé?ﬂt Iggg@ pﬂ?@’@déaéti“l‘i’? &)‘Jé“?)WVPIHFOHftEW%iQE‘PgF lYe‘iEI#‘l%mCS protein
in P.fal d.iodrparimsansbermapared ay dgeabediaghVorPy HHO2) whichimedydged. 1 n contrast
at | east devwiption o6 thedEES ‘giiane . MKZ2A0«arNE3AIEDT staaio- iR2ded toheteypes [ 1) of the
CS proteigrdyor P. vivax are known. This renders it nore difficult to
identify a construct of the CS protein with all the desired properties such

as i mmogenicit whi ch provid ener.al ,prot.ection ai nst . P.. vivax
Fagar di od8 ot of ettcsdingts §Ee i eauon MBI e s FohO B g 1 ect ed
t he cent rcalevsddntherfysipe giasein araytbeghe subgentiehy the ddwbae$ poteia deientz e
epi topes on the corresponding region of type Il and vice versa. As far as
t he i nvenhenscabediteal ¢ the fatitic RllCoide SpAtdeNE dhdpl67ed, In Bagtharot been
pr oposed_egﬁgggn&l@a%aghl@gg @fsgltdrszhﬁhé& ifemﬂ!oy@d?- “A hybrid P. vivax CS protein
is described 1n WO 2006/ 088597. A Tusion prfotein (referred to herein as
CSV-S) canprisipg.the hybrid protein of WO 2006/ 088597 and S antigen from
Hepatiti 40 _Bn%lﬁlﬁg‘quB’GBtrt@F énﬁageaé{efliveci HOM QS dp /a6 PRI SQBPTAYCS aleat ATt i n
PCT/ EP200mite8z30ntral scpdaprsgront éVlercpaedifiedlly thismphgen cog s SseqRTS cand
opt i onal lwhi&h ¢omitdiss atdeade € arb@d acids RATCER2Q05tA IR HpmoMbgouk e theegsent ti nme
RTS, S malt@idifal WBR0OnTIhACS phitovi d@d (ESprboePhial bg @A bi @8 Mast Mk hy ar e
reconstl%Hkﬁqs%b%$n§§hﬁxgq§m§ﬁgqik%mﬂﬁ%ore delivery. This is because the
e

antigen i's unsta en stored for substantial periods of tine,
particularly in the presence of the adjuvant. The instability manifests

itsel f adMeiggbesiaeadlyitbnluaivay seteiedpriadtionn’. [lsgrsivar enpleyidigtlesd by t he year
2018/ 201 @ntduatl {&3Dbynthk hirdpotitzsseguanice fialthe RAS\capesnes cassdtie, pevidequiSE€D. The
current fipeegegdrying (lyophilization) process takes around 40 hours.
Therefore it is unlikely that the present process will be able to neet

future n S,. It .may be possible to reduce the cycle down to about 28 hours
but 't hi o a0t R HERE R o

Suitable S antigens may Comprise a preS2 region. An example of a suitable serotype is
adw (Nature 280:815-819, 1979).

Usually the sequence from Hepatitis B will be full length S-antigen. Generally the preS2
region will not be included.

In one aspect the hybrid fusion proteins of the invention comprise a portion derived from
a mutant S protein, for example as described in published US application No.
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the need. Furthernore, reducing the cycle tinme further seens to lead to an
unsati sfactory product. Malaria vaccines are predomnantly for delivery in
countri eswoi2009/q80m5 i nfra-structure and facilities, therefTmpeonsineiogsvitally
inportant that the formthe vaccine is provided in, is stable until
adm nistration, especially if a liquid fornmulation is provided.Prelimnary
data generated by the inventors showed that S, S purified bulk prepared in
phosphat éOB@{fI?‘élr%c(a@ap}lﬁé%aﬁ% 85 VA8 hyod -r@? dogimeptdesstibeya %Faygor bat e
80 (0. 00dasded/PBAS + n protiadai it desaubesexonipsiisonsof ghe prast andskiddvegesi gni f i cant
degr adat iposteian th Biguctatliang cagdreegat footheahdtent iacigateeHained. Segqldrcetl té esti ng,
namel y sbonRg@einfdREcribedanicudl pdiiPeptidek btHe RAGHSDRLIGN BAG HeRE AfREION was
Observedi@&%&ﬁm%'ﬂ%&&ﬁ?ﬁ%ﬁé € at 40C. The follow ng options were

at ed: pfii se

i nvestig I ncrea rom6.1 to 7.4 seened to reduce S antigen

degradati on but increase CS protein degradation; an increase in

pol ysor bdthe fenoq atosan £SMVep ey fppexms prepaypd emntoaie the plsmidp@FbS2 0. 5

and 1. 0%(sediie® 4aml thocxagdes footirtlegdetedal wbieh avidn diegappdgtriabmsequdriceh 1 s

Surpri si igrb@eading 161 OSVEL isertveanh8Sad BeloRiAg 8fe tAuRBISREBIH RdRIond he

antigen ﬁ)kcﬁddcétﬂyﬁﬁﬁﬂgﬁtéﬁ%ﬁ)’-st he inventors that this was due to the
ual peroxi de

presence of resi I'n the Tween which nay catal yse oxi dation of
thiol groups in the protein/antigen-using a reducing agent according to the
i nvent i orf hsd¥NA segcprevedpeding the napteis of thegpyepent menfip Mobe Banksdbyose (6. 2%
w w) had traosdrippanal contrelgderegds. iporicreblydiegved fbimgreastigenéssanidyipatrpergicded t hat
t he aggr egdtan@RpREGEESSt@CCUrs in a nunber of stages and that if one of
t hese stages can be successfully prevented then the aggregati on and/ or
degr adatign n revepted, (reference.. "M nim zing.protein jnactivation”
oy D1 5 VO Rao R At FlTEr G Toct O FURRH Bt Bl onch,
edi ted bycFoRtEclslgRIpRSngt Oﬁpgggg U8 or d Uni versity Press). The first
st age i s *unf olAdpiegnoddr seiecnaatdeviec don axampla, femetby Sexposiaeg! Ipde gcrsydr ophobi ¢
regi ons teher edf seqiibices exquasngy fer af apyyrdpropd tfsion pregimons results in groupi ng
of several profghmerip@aelhmatidNgqubmRlcoftad @8 Withih QYIS dRridenasur i ng of
t he prot %kﬁng% ﬁgﬁtflﬁg%%vgﬁa%gleggg%eohl de bonds. It may al so be that

e 80, ichi ed to So

pol ysor bat is a ubilise the antigen contains residual
peroxi de that catal yses, aggregation and/or degradation., The inventors tried
a number A8F Xyt off &-3n86ifis peomaicHisttho Bromates frany fiept eeriigées DIBHRYMI cohol s,
co-sol veMssti ggaf.ymers, ions, pH, buffers, antioxidants, chelating agents
and surfactants, which did not provide the desired effect. For exanple the

addi tion of,;ia8cY RinGd 354 theRHRAHGRH k@ Msbik ﬁ‘g{kgq@&% gl%t(ﬁr%?‘br EﬂérqlgHﬁg _of EDTA
¢

al one or d.4,f e, R £3s0SS A Al AILLoxLdans, did nebeRlerarl agarggati on.
Furt her moreo” PREAHER £ 00 0f "€ pﬁ?']tle a7 d RSt @28\% &Yt Pe%u d

st abi | i z&RTBI 46 miBoRBAsCd VAHPT {0F iCABY A @it Salie PO TRSIONSMSHE BF E1gl t h t he
adj uvant aheExamates dor foridralgtadlsi n the final malaria formulation. The
inventors now believe that the |ipoprotein particles of Plasnodium CS

pr Olt ei n (1 pldfiaid kil LAREHNY RAHiPhn M-V )mdFRY t@ﬁss%ét@&bétio%?ﬂ)rfe%mﬁl;e%r 3%? N
enpl oyi n [zl ; uci ng agents ic
contain %{eﬁe%)g%s?pln%nfé %ﬁflbl(l)qtgc(r? %ﬁ%gcgib gﬁ“gﬁgérclﬁf%{smhﬁﬂéﬁul fate, N acetyl
cystei ne, nonot hioglycerol, cysteine, reduced gl utathione andsodi um

t hi ogl ycéieaewllythahost wilb Baverparexpressign eassettsl far pychNpgier piateip yis theipgeticle

nmonot hi oghy ceryallso leys beé oemosodiprassibh cagétyesdbathe Samdgen integrasd tnhier eof |
especi al Iggnsmaot hi ogl ycerol, cysteine, and mxtures thereof. Alternatively
or in conbination with these reduci ng agents, which contain at |east one

The invention also relates to a host cell transformed with a vector according to the
invention. Host cells can be prokaryotic or eukaryotic but preferably, are yeast, for
example Saccharomyces (for example Saccharomyces cerevisiae such as DC5 in ATCC
data base (accession number 20820), under the name RIT DCS5 cir(o). Depositor: Smith
Kline-RIT) and non- Saccharomyces yeasts. These include Schizosaccharomyces (eg
Schizosaccharomyces pombe) Kluyveromyces (eg Kluyveromyces lactis), Pichia (eg
Pichia pastoris), Hansenula (eg Hansenula polymorpha), Yarrowia (eg Yarrowia
lipolytica) and Schwanniomyces (eg Schwanniomyces occidentalis).
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thiol (-SH) group, the lipoproteins particles enployed in the invention may
be stablised or further stabilized by renoving oxygen fromthe the

cont ai nerwOheyw/mpBaSst ored in and/or protecting the fornmeCatEpeensios™es | i ght
(for exanple by using anber gl ass contai ners) may protect/further protect
the antigen. Thus the invention provides a conponent for a malaria vaccine
conprising: .a) an i nmunogeni c partijcle , S and/Qr b) an i nogeni c
particl eAj@mai?kec{e?%lﬁp%méfe@%%ﬁnaﬂ%‘m% (I%_ﬁfés% erﬁa? BB gt phICIPYORY) and S
ant i gen flomanprespiagithd wsiBn gratciopscecdixatrplesdorf prepafa®neefithgeame.and/ or ¢) an

i mrunogeni ¢ particle conprising RTS, CSV-S and optionally unfused S

anti gen, @3RGyekoRdSicalidcbbnghre@eRbs GRAPEY tﬁbEQrtfoﬁ%n@&di%ih%@S‘/ﬁﬁiﬂdt he group

consi sti ] . \M | ional group,
for exan%?g@%)sbw"f‘?ét?&éﬁg%%tv%??ﬁ%ﬂ? eép%l.‘?‘ﬁg%%ﬁ?% 37 RTp Pt bl SR, ey
cyst ei ne BFOHPRYTIZES ITPEPESTON 0 Btk Sy %Scﬁfea‘?the i nvention provides a
conponent for a malaria vaccine conprising a), b), c) and optionally d)
above andhethesteicH npeyotoaqirise en me@sssicscaasottedond fiyed protetnderiped framak.i on of
sane such;as ah@ ol ¥k pessfy@sdtt fethe RGicmORbRINE: vl @loal PRLRRGLMNEdt he

formul at iy Ho:}a[lf}r@ Mt%lgﬁ by, for exanple using anber gl ass containers.
Advant ageousl y’I'i poprotein particle antigens conprising CS protein from

Pl asnodi um and S antigen from Hepatitis nmay be adequately stabilised

enpl oyi ngn fPfAR hP%@ISyaé%wePStﬁgﬁ,&nﬁ%eWe%’? thgrfedon PR f CORHUISHIE the 8t ect i ve
measur es agtigdn) asspoernedusly wsggeind intomptdieinsirattsredrdide cpmposediing t he

f or nul at ingmeaga inigionlcrgéitsaliyfusidh Peoteinor Waxanpl geasindx@resgsans diffatai ners.
Sequence fidish br%ge_irfsﬁ(?r a iRio0) préteREHI®adtigeR) HB& H bEITLAUSLOEL-P- Vi vax SEQ

ID. No. 2| ! conserved portion of Region Il in the Ctermnus of
P. Vivax a%?%b?ﬁ _n%ﬁg?/cleg;g Various repeat units of type | CS protein of P.
Vivax SEQ |ID. No. 10 Major repeat unit fromtype Il CS protein of P. Vivax
SEQ. | D. Wacn the chergh r¢comiant yeast niaiaciligadyf eaumes innts gsneme seveed! igegptep, Vi vax
SEQ | D. chpics @PHbprtltie @ $ depreesiprecasettof thich ¢hdyydoti¢lek psahidid n@$\lsofindtuddv/i vax

(opti m zegbrofer£XAUTESRH QantiBele Coli) SEQ 1D. No. 13 Ami no acid sequence of
the hybrid protein CSV of P. Vivax SEQ ID. No. 14 Mnor repeat unit from

type 11 rotein of P. Viv SEQ |I.D. . oL15. Nuc i seqguence for the
ybr i pree ey Sey oo U Irib g Frbelin SAtialnr S8 opls RIEERIREEG | D

No. 16 N@bPdstdesraibsd g awéEmenis lipapeotpipmarticles, 87 SMppr tiBIMHNCgIAISPECes| D, No.
17 Am no acid sequence for the hybrid fusion protein CSV-S SEQ |ID No. 18

Nucl eot i dawuSeueRgeoiddd ANinfRTmoRXPIc PSR EiaDacasS&nkirisihRe folldviag 19

Predi ct ed, REgdusion protein fromSEQ ID No. 18. SEQ ID Nos. 20 to 25

Exanpl es of G contai.ni ng.ol i gonucl eotides. Fi.gures Fig,1l Pl.aspid map for
PRI 16546 a yeakt dirhpRI b IRBHSnER R detiPl i P PR o Dasm o
prepared by GSK enpl By&d (Sushes (SVny)andf® desired antigen with the S antigen
fromHepatitis Bb- @fosipmproianepmbugogscqiircos dquesticieemiet protain ShB!  si t es
(after excision of falagparum (such as RTS), and
c. optionally unfused S antigen
wherein said particle(s) is/are in association with a stabilizing agent for example as

defined above such as monothioglycerol, cysteine or mixtures thereof,

In one aspect the invention provides an immunogenic protein particle comprising the
monomers a) and/or b) and c) as defined above and protective wherein the oxygen has
been removed from a container or vial holding the particles and/or wherein the particle(s)
is/are protect from light, for example by amber glass containers.

In a further aspect the invention provides use of a fusion protein comprising;:

a) a sequence derived from a CS protein of P vivax (such as a sequence from
the repeat region of type I and/or type II)
b) a sequence derived from the CS protein of P. falciparum (such as a

sequence from the repeat region thereof), and
c) a sequence from the S-antigen of Hepatitis B
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12bp Snmal DNA fragnment) creates in-frame fusion wwth the S gene. Fig 3
Plasm d map of pRIT15582 Digestion with Xhol |iberates a 8.5 kb |inear DNA
fragment weanoewasgrishe CSV-S expression cassette plus theCrHEB200s®b™esi ve
mar ker, being used for insertion into the yeast chronmosone. Fig 4
Restriction map of the linear Xhol fragrrent used to integrate CSV-S

cassette Fi.g 5 Electron mcrog h of xed articles produced in
strain YI’@Q‘%‘ AR SPEesseet ltlﬁaduété{’ étpawcﬁ?s \éHJSfl w@wfmp@p&lémg st racts (
based on RIS Bopum aifid epitanelly pnivsekS intiged te ptaduce paticlo(se ireessewation witlbs copy
anal ysi s.a rBardingcdgeat avatefined Berain, fedxahplersciega fiovemshathivighgetnil tdysteine
phosphot ypgskiyfesakdéor The scale is equivalent to |OOnm Fig 6 Shows SDS
page anal ysi s after storage for 7 days at 37 0C +/-AOT - Novex gels in
non-redu %@ftl eft and .r educi n%é({ % nd|t| ons, bef ore (above) or 24h
25C after™ SR ENVEEAD eS $10n otein QORIPTIING: " pR 7d 37C 4.
NaCl PO 7d 37C 5. ang@enpoderpeddmm # CRaToksimel P givas Sush ana &1qupEs fem 37C +
AOT white gl ass 7 tdTiEp Oat 0dSo1v df 3PET Bud/dftGpOIIP1% 7d 37C + AOT anber gl ass
9. MIG 0.01% 7y 37G stquale whiiited fina e A9 rohé[ﬁioﬁp%%zﬁdiuﬁﬂ@clﬂas aMI'G 0. 04% 7d

37C + AOT amber gl white glass Fig 7 Shows
SDS page anal‘i/il S g?@leﬁge erBCEhQre éﬁ%%% g reof{*@% 0OC - Novex gel in
on

reducing (Il eft an&sﬁ%lf?nf%gr ﬁ& arnltlé?ﬁ? before or 24h 25C
after m % ShexRaredHng: sitaplg e stamey idesgarusd y%rtgc legreomprisingthgge for 5
weeks at fesiorpmotciNewbaptigshlly nnfueetlS prtggefite produapartiolats) edarcénygrofmicyht )
condi t i oRgherdietirdxy@én Ralbe2h tenddiedlandioX thegp ribe infp oSk (s Fidfard p@tucesl fiorand 8 :

2 PBTOr gl oy TS5 MamhpRQki v eaksS %\%:S tSaifiors. RTS, SMTGD01%6weeks37"' Cred 5
RTS, SM QOMGveeks37Cred 6.  (RTSSNaQ PO45weeks37C)/ ASOLE2 4 h25Cred 7.

(RTS, SMr Ol%vaeI <s370) /r01E2 4h25 oGred 8. (RTS, SMIQ) el <537C)/r01E2
4h25 oCr ddrus theppyeatia Hei‘ZSB ds(§ uspessrecBeseet 1@?@%?%5 q\f'glaw fipnal
RTS, SMIGRONYS I8 sk aBpieris dekagibed herrmSushviramonsihagkesmbroymstemedr mixtures

thereof and particularly monothioglycerol to stabilize a protein particle comprising a
fusion protein derived from CS protein of P.vivax and/or a fusion protein derived from
CS protein of P. falciparium (such as RTS) in the form of immunogenic lipoprotein
particles.

Thus the invention provides use of a reducing agent with at least one thiol functional
group, for example as described herein such as monothioglycerol to stabilize a VLP
comprising CSV-S and/or RTS units. In one aspect the invention provides a particle
consisting essentially of CSV-S and/or RTS units. In an alternative aspect the particles
produced comprise or consist of essentially of CSV-S and/or RTS and S units.

It is hypothesized that the lipoprotein particles employed in the invention may contribute
to further stimulating in vivo the immune response to the antigenic protein(s).

It is further hypothesized that the addition stabilizing agent with at least one thiol
functional group, for example as described herein such as monothioglycerol, cysteine and
mixtures provide internal stabilization to each particle and thus the agent may become
associated or internalized within a given particle.

The present invention also relates to vaccines comprising an immunoprotective amount of
a stabilized protein particle according to the invention in admixture with a suitable
excipient for example a diluent.

Vaccine in the context of the present specification refers to a formulation containing all

the components including adjuvant components and suitable for injection into a human
patient.
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13. (RTSSNaQ P4 5 weeks 37C)/ ASO E 24 h 250C non-red 14.

(RTS, SM Q001%weeks37C) / AS01E24h25 oCnoned 15.

(RTS, SM oBweshka37C) / ASO1E24h25 oCnoned Fig 9 Shows RPETEPanusiogeas city in
liquid formulations with or w thout nonothioglycerol by m xed ELI SA
aCSP-a-S Fig 10 Shows anti-CS serology results Fig 11 Shows anti-HBS

serol ogy r sults Flg 12 CS specific. C4 T cel | responses Fig 13 Shows
HBs specitatilizedan thecopfext %@%’% ﬁgf‘ésntrrmgenilan sHBtRedessope; by tefeegige 1o g el |

r espons esoFEYondinSioms#Be wixseinfai seabGDanrageet (alsogsfroied és hdeingisiaed

Descri pt ireductfg dgber) hithen ldastonthkiodfipetiditul @fouphfor exagpit iaodedchibed Berpinoy
N-acetyl GusdahdifothiBRRREDB], QPSR RRN mifRE FhdEof, &8 QHERE, %ﬂ’etxﬁﬁl%lm&enand

sodi um t ty Qg 9'0%2 d fﬂ‘%gér 1?/011 (ﬁgf?[Brelaau\ﬁﬁetaacc%\tetta&ec‘irsté?o(ill\{t?r} fidifighd! that

t hi s enbodi e

Sul fat o, PSS BEGRIRC el %ﬁﬁﬁ’“%?é@??tafa T 0% | 08111 NRFTSRETRIETANEN] ng ¢ o
be boundligft-t heory it is hypothesised by the inventors that a thiol
function in the stabilizing agent/reducing agent binds to a thiol function
in the afﬂtd‘tﬁl@ﬂ? rﬁi}ﬂﬁe&bﬁh Riferekid® paliR]Siike(ag ek d&ﬁﬁp%}hea@greugndgmgll nteraction

of same rﬁ PR ué“?s 'E%é%l&ibn%ﬁrﬁ&r%%?a[ ﬁ?to!rﬁ Et‘?o Fo)ther for & as

t he st abi In Cl n e I ught
that the 8 of sgo'aiwafdsaﬁa mﬂg(m?%eé%lﬂpk%fﬂ%?ﬁﬂs Ye%ﬁs?fee and VRSB0 00 o e
not di sr @ptienaniagnicHy$as ek cxamrlp sisatired by EBISA rradanimgerogeni¢itt @ fdd and
aggr egat iesampls measwredtredyo)Al t ernatively or in addition peroxide in the
tween is quenched. In one aspect of the invention the stabilizing agent is

monot hi ogh ¥EEEQket skdbild ?@eﬁl%%@ﬁe Q;seﬂcjépof'ag%‘r‘égitio%rhnﬁQl%gr%ﬁ@t'&ln' i zing agent is
cysteine. In one aspect of the invention the stabilizing agent is N-acetyl

cystei neé:The stabilizing agent may for exanple be enployed in anmounts in
the rangdOMRBOSIHNSI0os W v, such as 1 to 5% 2 to 6% 4 to 7% 3 to 8% such
as 0.01 thotEgonExpof Hisepacificgionsexcipian!.39ferU03 WEEPONGY;n @ PBARCOUDW  f or
exanpl e dJoinatlatiin with yio Che?apeltideffEtt m anawd righgAdjuvait cdhanas cidit bt@ule 1%
0.01 to QiRedeh tﬁer@héy%eoa PR%018:i8:1 cfBctGr&ied By B2 ddpuvdnOiathe Qos@r?cetcﬁ‘ 0. 08%
or 0.05 tf t‘ﬂe&?ﬁ/ B bm %I?tr aghsva%!t% {IP%)NI%;SR)@ ibdle ﬁ%ct%lﬁ }ﬁ 'Oyed
in am)unts/{h e.J.an t @S t 4to
7% 3 to BCEREHIGL ! 19y st grich ey s vy /d 01%8 ' 89
0.6 to Oeg%Pleflbr exarrple substantlally 0.2, 0.4, 0.5 and 0.8 % or such as
0.01 to 0.1% O0.01 to 0.02% 0.01 to 0.05% 0.01 to 0.08% 0.02 to 0.05%

0.02 to 0md8Hoeeni®irlthe tontBx (AT hivkpécifiatibaly iatcad®liotsfcoto By abiit® alick i n the
range 0.1 &Qcife gl{ﬁlla){ei’@ &ﬁ% t&{het@? &Yl ﬁgllld/OIf @k @'gnﬁ%éﬂ)ﬂom% of B fﬁ@i@ﬁrpl e1n

one hurmn Ol%eem (21 h1 respon erna f ¢ n){ﬁ ﬁ eh 0 EE n al%clel my to
5000 g yLRTe el Ty Uy § gs ol e ! 38t D' Probifich 3% Ghponent
for a mald W&S%?é@il ﬁ%a%ﬁwfrts grulagion yyhich gy g eé,reﬁﬂam %Hlfé IRTs S and/ or
b) an i mdhiogeini‘cberstaricomerisiag invies: slmlm @Mess@@mth@toeugmabdosarx@ayd:re more P.
vi vax st requiedandbtsinaht r@@ired imimuigatd iespnke.and optional |y unfused S
antigen, and c) a stabilising agent corrpri si ng nonot hi ogl ycerol. This

aspect of t asures such
as pr eerVITrlllte ngggylﬁ&ﬁ/}gﬂwyutlc t;?]al ﬁnlgﬁfiqps a%%mjd C}I/SI Glle 1%@8%1%%&%&11%
formul at it cﬂ (ge X tpEe or more further antlgens suc those erlved rom

alczparzum and/or P vivax, for example wherein the antigen is selected from DBP,

PvTRAP, PvMSP2, PvMSP4, PvMSP5, PvMSP6, PvMSP7, PvMSPS, PvMSP9,

PvAMAT and RBP or fragment thereof.

Other example, antigens derived from P falciparum include ,PfEMP-1, Pfs 16 antigen,
MSP-1, MSP-3, LSA-1, LSA-3, AMA-1 and TRAP. Other Plasmodium antigens include
P. falciparum EBA, GLURP, RAP1, RAP2, Sequestrin, Pf332, STARP, SALSA,
PfEXP1, Pfs25, Pfs28, PFS27/25, Pfs48/45, Pfs230 and their analogues in other
Plasmodium spp.

The compositions/pharmaceutical formulations according to the invention may also

comprise particles of RTS, S (as described in WO 93/10152) in admixture with the
particles comprising CSV-S.
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by for exanple using anber glass containers. Mnothioglycerol has the
formula HSCH CH(OH)CH OH and is al so known as 3- nercapto-|, 2-propanedi ol
or 1-thi oybyoevush715Sui t abl e anpunts for use in the preseni/HP2S/06790H

i nclude, but are not limted to, the range 0.01 to 10% such as 0.01 to 1%
or 0.01 to 0.1% 0.01 to 0.02% 0.01 to 0.05% 0.01 to 0.08% 0.02 to
0.05% 0.02 to 0.08%or 0.05 to 0.08%w v, for exanple 0.01 1, 0.012,
0.013, 0.014, 0.015, 0.016, 0.017, 0.018, 0.019, 0.02, 0.025, 0.04, 0.05 or
0. 08% w/ v thg wiceigt ef thamavendos.engiquade splutinapf themagickamie be ospdadirectip t o 2500
ng such adte2mtively2ti@ pigteiaf wittoowot hhaglpyioelyophilikationecaarip Ineix&Dor dbddrbed 200 ng.
Al ter nat M@l ah adfiiiahabl € anpunts for use in the present invention include,
but are not limted to, the range 0.01 to 10% such as 0.01 to 1% 0.01 to
0. 1% 001t0002% 0.01 to 0.05% 0.01 to 0.08% 0.02 to 0.05% 0.02 to
0. 08% or AUBEME 0. 08% w/ w, for exanple 0.01 1, 0.012, 0.013, 0.014, 0.015,
0.016, 0.Sviblegdivyants areohase solegzd fionpths erawpeef m@alosits oilgn o8derw w.

Advant ageouddigns, ok dikb ra@gptposeagohisiyfii@rpansmthr dotdikdiragpton 2tdgenispTeitlikon seens

to be CombtobbegwhfshTanuﬂtuawepﬂ‘o@mgbﬁgﬂ P68 liké &dce x)ama &nigti Toll ikyat er

enul si oan&@ '894%3 g@dndf IALE Ps't” IniMEbr 1‘B£mc% fhorb4y t her more,
nonot hi o ro { I’(IQ e1|ﬂn tIC %g tIO | nguce %

i posonal ﬁa?‘mmw FIRare o e i fopttop naiaots 4 AR 1iquic
f or mul at iNghalenerimlgys they %rﬁei@malr ated iy Fuck @ ) tRatdeb mors thar algut 6P ¢ on.

Puri fi ed abtgdn is adsoecdomnte thetmeshl sahii $n epeanbidimeniche adjfreans dDQS Ipvmﬂnclluded

antigen iamdbll daltgu 8sit iatiuvamhile bnd Smbatichi@e adjwoard ds&snot dtade dmaktsl i n t he
context Qftthis specification refers to nore than one or two doses of
purified antigen and exci pients, such as phosphate buffered saline,

excl udi ng adj uyant conponen when for 50 with 0.01%
monot hi 0311 %8?%@1?‘}?“{ TR Sdbtapiss gl era?fgmor ﬁﬂﬂﬁbﬁ Egeﬁt for eé?%a(y @t orage at
370C f or agowisiywch dentipidad dervative phrtigulely noonopbesvbeiot pidgh e was al so

suf f i ci empharticalaply@-éetylRES md ophashoad dipebat(Bor MaLal yzed by |i ght.
Nevertheless is it expected to obtain a shelf life of about 2 or 3 years

for a li %“lbga éIHJFS’ﬁd %0 Qﬁcﬁbﬂ‘frgﬁlrUS gﬁtgnﬂtloatl ﬁzﬁ@ﬁ% Y CS .
oo e b T e e B R A L ooy

i nvent i ofV@iana, bigde | ng agent is not dithiotreitol. Liquid conponents of the
vacci ne, including adjuvant conponents thereof may require storage at

about 40GD-MieL fsasordihadet taSradbmbkeMPDRER] ratigthranginse! al ity

sul t abl e fghoklCeal Pl r%%ﬁn@&'%th Eﬁ‘?ﬁl@'g' qrmmen %/py' fica%gg%oeh&éan i s about
6.5 to ccor t§thed méf_)[H?c}s dl§d10 g B A C rnlcal yljf it is,2 rmxt]tl ol | ati ons
6s

of the i nven mg r| se preser ersal ,
for examse %‘ﬂmﬁﬂ?@otsﬂé%ylllﬂ’l wih ér‘e éée‘ft%@tshgfe feraplya dhe i n at

| east oneoemb@tiomﬁeoﬁthet pussdng krvghaen small ple’eelr: 3 MPle fseisad aPeat] pacsickr 331 £ r ee.
St udi es i-MPLclasechattivd sikT Sich, thdtor mex berpbelcafiltcdpéd thgduph al. 22 ed fikkect. SUeh01 or

0. 04% monpdfateohy Ql%rdékcrﬁ)feﬁ@ﬂ WO VB SRt SiketRIdcAVA B adlipa Agiagbahl e
anti gen laﬁ? t&éhﬂBﬁBe 9e! r?‘gm%gﬁl%{ﬁtnlgé)%%t Fnihey q?er ano nodi fication of

RTS, S par st ze on wa serve ccelerated stability

ie storage for 7 days at 370C, followed by the exposure to intense
M174 (2-deoxy-6-O-[2-deoxy-2-[(R)-3-dodecanoyloxytetra-decanoylamino |-4-o-

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

OM 294 DP (38, 9 R) —3-[(R)-dodecanoyloxytetradecanoylamino]-4-oxo0-5-aza-9(R)-
[(R)-3-hydroxytetradecanoylamino]decan-1,10-diol,1,10-bis(dihydrogenophosphate)
(WO99 /64301 and WO 00/0462 );

OM 197 MP-Ac DP ( 3S-, 9R) -3-[(R) -dodecanoyloxytetradecanoylamino]-4-oxo0-5-aza-

9-[(R)-3-hydroxytetradecanoylamino]decan-1,10-diol,1 -dihydrogenophosphate 10-(6-
aminohexanoate) (WO 01/46127).
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i ght for about 15 hours (referred to herein as accel erated oxidation
testing AOT). In one aspect the invention is provided as a conponent for a
mal ari a wWsochevsassa separate liquid formul ati on and anPatjEreese®as t abl e
for addition to sanme, optionally as a kit conprising separate vials of the
each elenent. In one aspect of this enbodi mrent each vial is visually
distinct, for exanple the crinped cap on qne vial is. coloured to

di st i nguilsRielly wosh 8 ReMELHig psag tﬁ? anfrggn gpd gRaMPLaare delivergsewith aly8hotas t he
anti gen oowtaichimen ol &l Yatanemuelsionor ajuliigle oilémmates golseanst Ade adj uvant

cont ai ni rngcovpahiion SED-Mitleiswidadigtagaoas sidec fi oy a eiautploe oBeffecgdralsselisi al s. 1 n
one aspegisphh&si nvention provides |yophilized conponent containing the
anti gen ang the stabilizing agent (or reducing agent as herein described),
which may. th .reconstituted with Iiquid adjuvant. The | Llized
conmoneniOT RS AN }ﬁg\ymgwsegsa{ﬁcﬂﬂils&gﬁ%mln@ﬁpmﬁ?t%@%ﬁosomal

f or mul at iseeh #fthamdigphesedisp MO AR0398 op L6384 Aepreccrses formipraratigiedft of t he
i nvent i omAGRsart hiso ddelntdger phaanhadcauticddlysacogitatiie edtstod AlePsusalisciasnddi at el y
after reametdaRudi 96mbWGRsSars TaRUcbRIKts SirdrdeR drOTLRY ahR@shisid4 Baguars, for

exanpl et i geri 6l do¥r@hs L igen is maintained for at |east 24 hours
when storlg6 gg‘t%z O&égpl)losst &(a?ln%g Adj uvants are discussed in detail bel ow

In one aspect of the invention there is provided a final |iquid,

f or nul at iAgWtherimaunpstiylantrier lhﬁmnafhedﬁesfeéf isyention)ip Quileh prgt iiidertages-

cont ai ni Kiuf is @sapOngyeparstinphiselsted fiom the fogthsAmadcanantca®miaig Sapdnaria

exci pi entigo/piadid wddistaitheribattas aving Bgnvat attivigre, Bslpeatd éhg. iaavponent or
final vageipeninsdp[vaMisdecAS . RirHid@semAOPRusfYRERINBEVHN 4416 fBE SXfllaf thi's
speci f i Ll B0 b33 558) IIMNAGENE Sl QR o GORGFALIE, frph LD fomPonent s
i ncludin a.oﬁ" van c)c'). onent’s wttaobl for Ipjection |%}8 L}g‘a . I'n one
aspect t %ta‘@o?ﬁﬁﬁﬁg‘iﬁcuér}ﬁyf"ilﬁa}lt QYA 3580 %‘{;{Nﬁ‘g(@“élsAé i c}gg : ){E‘?rs can be
benef i ci axkaplorQ¥kandgRe2 Watne knpenge &N T adQAR L Okl Wogetutlsapemin] ) because
provi di ngletival doseke tak offiOnilfjz enloasse Mainawliel indoopdiiast sytedoeic T

reconsti tcefid (@FL%W,dflﬂfceﬂﬁiﬁhd\hgie@bmﬂgmt &5 Aa MAdbodyprepdngé.i on. Thus a vacci ne
is, for exanple provided as 2-vial formulation'in a bidose presentation

conprising:. vial 1: 500 oses) of S .2X. concentrated (1 COng/m ) +
ronot hi osg%c@)'a& orlagns 4T 952 HE Bastescbat waidk B PR dafolgr )
adj uvant 2o érr Becigtio AEQSE Liafterel wilbtypiratly bein Ba ordes of drlRfitadd it dn

provi des wanght (@ wdehe sGemdral RTH, exSessrof ABG, 1s presomiaghbiragl of 635201 : sGer@lheiz 025 or
0. 04% P.at Mastax: 20t geNSic Shipiheh edmingyiatioy €$2i And bRrdl WA bt ipeRehEy

conpri se:, RAcHAE il AP rfk oY Jtrlﬂfgj&ggo Olg)ﬁr L GhdR RfabBut 101 YRS dbbm Yo ;ngTh' s GV

antigen nay,a native protein s intype | CS'proteins of” P.vivax
and/ or a@eygﬁﬁd intype Il proteins of P.vivax. Alternatively the CSV
protein may be a hybrid protein or chimeric protein conprising el enments

f r om sai dheyipesamesrggn¢rallCeoprintagiontral Mfidrfor greanipde posphafidylgheting, ovitithe S

anti gen tifrusialy hbn-bgystalfrerat esbrt enfjeraume, &8 caarhylbrepgydi phasph@idi@iotine, CSV- S
i's used hesiby! paSspRa@iBN&olise beAMUrP fheYflatiiShAtheP MOk @ipBSork QR4 Akd10 a
sequence/fr agent, éerdq id G RERLEHE Phhitfly o¥ INeahsBRE- PRI REHEREE o}“’m the
S-anti gen ot%%pa{ tl@{}e@?heﬂ Erld;c |rrer?’c roﬁjln %ﬁ

. i e er
conpr | SeiPRroMESMRgNE! ol SAREHCq RS B s aeses Dinrtunt ahahestta gidis  sect i on

of a typeftendiddunsporushes fd O dtheirgticsf sterolfophiesphahipidas 1+394stmelffeoh.epeat
unit der isuddasf208Ma%he central repeating section of a type Il
ci rcunsporozoite protein of P. vivax.
These compositions may contain MPL (3-deacylated mono-phosphoryl lipid A, also
known as 3D-MPL). 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.

The saponins may be separate in the form of micelles, mixed micelles (generally, but not
exclusively with bile salts) or may be in the form of ISCOM matrices (EP 0 109 942),
liposomes or related colloidal structures such as worm-like or ring-like multimeric
complexes or lipidic/layered structures and lamellaec when formulated with cholesterol
and lipid, or in the form of an oil in water emulsion (for example as in WO 95/17210).
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Generally the hybrid protein will also contain an N-term nus fragnent from
CS protein of Plasnodium such as P. vivax, for exanple a fragnent

conpri si nyoreg/msn7is such as the am no aci ds shown in SE@CITEPR®S/0d7928)sual |y
the hybrid protein will contain a Ctermnus fragment fromCS protein of

Pl asnmodi um such as P. vivax, for exanple a fragnent conprising region Il
such as the notif shown in SEQID No 2. Wiilst not wishing to be bound by
theory it is thought that the Nand C terminal fragnments include several T
and B celUsuely,ttlapsaponinny prssgnterthinghe farmi of adfpopomgli fermulatgn, B3Ceipbogred in t he
i nvent i oniliinelatdichgilsid@at i na, Anerica (ie Sal 1, Belem, Korean, China,

Thai | and, | ndonesia, India, and Vietnam The construct in SEQID No 13 is

based on %Stﬂﬁu%@ b} c(n‘EBfeSti&e%‘?ﬁérJ A1GAhd Yselt 1?5? eﬁg{g%ﬁ{fclé&{a%k ?c%{ P.
vivax wt 1%/ e I‘O%EII’I I'S nore. revaﬁ.e Tha . VILVvax w type |1
Cs pr ot el'NG I HerBR S aas Ginesrd BB IRET R BRALISAPEHNEYNTS CS prot of n
f r om t yp@ligonucigetides, grnesplhaganianiag pwe pr meee digydpatidsdnsy mﬂ‘f@e%@p@lfa%ﬁm d
pr ot ei n @olpstitbicogmarcrpegfemblyuntilt¢asf sivor tppendclanidesa A €jp€amotifista from t ype

1, for exasmiEniderigh fbllged byePG@nitd hickotil®NThy BGloligbsudistfidegad in the
hybr! d 1 RAACARRRRLyHGEIS] hYRE chbodMRhEuRRRELTERBHiAYin REGRIRLLoRIOL &1 N
of the in eﬁ]tl n L e ude t.0 repeat unit bsuﬁ S%h epeat units
£rom t ypd> PhospEeiadiiion qrracre praferablaiiosPhprp Rioare b hough o Clot ei'nsar e
gi ven i nP8ephpdiepst andothey igteruglegtide opss dravsitbingthesqong ehthiednvoptieni des a
hybri d wiAlko schidgd withirothe dédpeef et invapeataravligonudfotidggevith msgdh as one of
each of times@clebtdElhkagesSMMthddsNor Srodudifs Phosph@othiodi®okgdn@pleatidddirt s may be

dupl i cat %ﬂoiﬂhe?&?ﬁ’thﬁé&r drfl dedcBbe £HATD b B66WE3 NEP 878 UWAb hifd W0 TERehe No 3
and/or 4 may be incorporated into the construct. a) In one aspect the CS

protein rise unit aof SEQ 1D No 3. b) In one aspect the CS protein
conpri seioxgz}%\ﬁ StO?Bﬁg‘gE’gebedWrﬁ?S gﬂ)‘ﬂ”é'nal ly in conbination with units as
descri bed GG AF4r AGLapRCAT@ALe T Capohidot) SER bh¥oatbect the CS protein
conpri sesI'GI NG AGEC GEQ UGC A B(Crptl 788)al $KQIlD Nwnr2ihi nati on with units as
descri bedyd¢O (Rar sN@BTCRGCOGAY GACTECWEDAE; —~$EJ D 8Re2aspect the CS

protein %g'ﬂrﬁﬁ’ﬁi‘é‘t A TPERTIENS %ﬂé@(%nﬂ%f 'Bat' O”f;"‘}h one
or nore L rap. I rectly above. n one
aspect tlli:@ éﬁgﬁﬁé ?ﬂﬁé@ai%gﬁgtl ﬁf‘SéE NBifF optionally in

conbi nat {180 WiGGH TR oy EGnOL Qs(cﬁ@s%‘r5ﬁbe§Eﬂ1l%§Pa%{) aph a) to d)

di r ect | y tlabsegeencg) miam comeinggpsmtorothmaSngdificdimerousipotidedmkagasni t of SEQ | D
No 8, optionally in conbination with one or nore units as described in

par agr apml?e)ma&&ef%pc%ﬁ Ghb ¥R Yy diinphfle BREOARBRGE NG CaBRE B B
conprisesg, a unit 1;1 SEQ 1D No. 9 %%tlilnan ey conbrnation wth one or nore
units as %eé'scrvleﬂ)ecg ?eﬁu%ara ?Sp‘?’n Sa% fig) 8515(55 reeoc‘tly above. Exanpl es of

sui tabl e conponent repeat units fromtype Il CS proteins are given in SEQ

| D No.s thedmds alagongelehtides may, bo synthesizesheany oethoé&npwy enthicart (fdiere i s
provi ded caarhplerse EpH68ER0). Gohterermly, hirblipemeddotidad inay dekyntesidedom type ||

such as Qm@siheRRaktorRtdd syh@ksigdanpl e as shown in SEQ ID No. 10. The hybrid
may al so include the 12 am no acid insertion found at the end of the repeat

regi on fqund iln eglﬁrzig Asi.an Citéai ns of P. vivax, for exanple as shown in
SEQ | D N epples ol gk 2asatir sl neatigely v QIBPROIP R olpFCBLmabBeY 257
ani no- acisteh edpigemodrapmhRpsiquingedarckngwe fERT agonists. Single stranded RNA is

also a known TLR agonist (TLRS8 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 TLRY agonist.

An immunostimulant may alternatively or in addition be included. In a one embodiment
this immunostimulant will be 3-deacylated monophosphoryl lipid A (3D-MPL).

In one aspect the adjuvant comprises 3D-MPL.

In one aspect the adjuvant comprises QS21.
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The CSV derived antigen conponent of the invention is generally fused to
the amno termnal end of the S protein. It is believed that the presence
of the suwbao®/mntisgen from Hepatitis B boosts the i murogarasioy79ed t he CS
protein portion, aids stability, and/or assists reproduci ble manufacturing
of the protein. In one enbodi ment the hybrid fusion protein conprises about
494 am nQ aci ds xanpl e ahout 257 of which are derived fromP. vivax
CS pr ot elﬁonel'?‘t@ewg? ?‘SHY%P%WP‘B?%@Q\ may al so include further antigens
derived fromP.fal ci pariumand/or P. vivax, for exanple wherein the antigen
i s sel ectiedné asportDBPadjEvalRAForRYIMGR2s afre VB datdreMBbRoon. PvMSPb, PvMSP7,
PvMSP8, PvMSP9, PvAMAI and RBP or fragrrent thereof. Ot her exanple, antigens

derived f s 16 antigen, MSP-1, NMSP-3,
LSA- | &8& gR%qu%QW H% teﬁragl}{g SUm antigens include

P. fal CI parum EBA, GLURP, RAPI, RAP2, Sequestrin, PO32, STARP, SALSA, Pf EXPI,
Pfs25, PrAD@anpropigsionpinshglc 8- Mﬁlsaz@dQ%]d(Ft%ﬂl eB by addn Matest her

Pl asnodi emubgigns dompaisingrBiibibteatd Q821 (Y OrI5d1T216i 8O PR/664i4), ILBPISpndas t he

am no aClQBEQﬁHQﬁb@QorﬁzﬂQMnﬁlﬁh&E@ BlD NIPL fdrfaulhted b o%l‘%i}lé@ﬂfe@s @P egRcCci ds 6

to 262 ang, 2'&% {0 ‘ac‘ol&‘%nﬁESnQPﬁb‘{\ﬁﬁLf ﬁmfbgﬁ

remai nin am ga arlga1 | } pé %[%éesué‘gs nstruc |on

parti cul lgﬂréli?et? 93‘?9@8 3% gp ; 51 h our am no acids, Met, I\/Et
Ala Pro, are derived specificall y fromplasmd pGFl -S2 (see Fig. 4) The
nucl eot i de osecubedimehiont the preednt infenSEQioPIdYs a YTcdige ginyersingn Salizrdd No 16.
The pol ympaelcods Hiecis deieeibed Sn whinbidagscatir 3DMPROgGER diluekt. PBlpy@épthdes nmay

be codon QREARRGR ah @il iTREER chfki&eb] AumSuch codon-optim sation is
described in detail in WO 05/025614. RTS S The conponent of the protein

particleg of. the invention termed RT rived from P.fal ci parum) can be
pr epar ed V26cilg SEPRBUAN I%Waﬁgﬂm@ﬁg Wﬁwﬁjﬁﬁmaaeé)fva log@sEBilBti on of the
RTS* (f r ofacrineseditgshby Mo lmsa AR Bnigensiy RarkrRssr Baltimose. Naralandald SRFS) . 1 n one
or nore dfBodEnmpbEatidn witkinilipogoheson dedveibadytiogedanpéy, by dalltntamlPSS al ci par um
enpl oyed patent he35¥g7.0n protein may be the substantially the whole CS
protein thereof. In one enbodi ment of the invention full-I ength S-antigen

is enplo her enbo ragnent of said .S-antigen i

erpl oyedyl%lel"i‘mc?%? bR PR RIS AR gt 2R P B F o B Vi heidBss um
conpri seds slcotekasanamaipbybichAndusey HbinERIAPEPIcBISEatPoREG T BRout Mbr e

speci f i calgnifidaht, sdwartd géneffo@mpinitgmsal vasaogse rsmeh wiouit witlntaay depeadingeast 160
am no aciu@én wiihGdpetific Bshagnl igbhyldyedrehdgacthiet & dobeheGabsint Ral portion of

the CS pr ﬁfu‘%/hﬁ'ted-r en&ébp t% gk cmwhaeeaa?er&és%ﬁf?@% @%bo & rafémgsuch as

12) am ngQ- ecl hon rotein
dez ived r o?ﬁa yf ?@qn%%moﬁtngrg%r b ﬁ&i & ha]tl @tlmalaanéo%dfor 55 ggr"u nucloeot i de
sequence YREHNE FE %F@ﬂ)‘?eé{sba‘/ éréjssé BenVOly B ApeCTV A1

S- Ant i gerand pther Hspertses inssubjesisi Fabowing aanmutlgbmcmyom oneets wily pmf@@zlyr egi on.
An exanplrecedfe @bt inabbet Setedsyfodiovad dgnerchiat boest? 80:r $ix-rBdifhs b 49) .

Usual |y 168 seo&iTenfebaon HeRat Thd SnBuld debpdaSe fothé ptRaa bR this AREA NS

Gener al |y, hHe PEGR -9t 8 oW nd8F arP bl sHAGint

The amount of 3D-MPL used is generally small, but depending on the vaccine
formulation may be in the region of 1-1000ug per dose, for example 1-500ug per dose, or
between 1 to 100ug per dose, such as 50 or 25ug per dose.

The amount of CpG or immunostimulatory oligonucleotides in the adjuvants or vaccines
of the present invention is generally small, but depending on the vaccine formulation may
be in the region of 1-1000ug per dose, for example 1-500ug per dose, such as between 1
to 100ug per dose.

The amount of saponin for use in the adjuvants of the present invention may be in the

region of 1-1000ug per dose, for example 1-500ug per dose, such as 1-250ug per dose,
particularly between 1 to 100ug per dose especially 50 or 25ug per dose.
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In one aspect the hybrid fusion proteins of the invention conprise a

portion derived froma nmutant S protein, for exanple as described in

publ i shedwO3o@pmshiisat i on No. 2006/ 194196 (al so publ i shed Pa3/BA03067L23

13369). This docunent describes a nutant |abeled HDBO5. In particular it

descri bes conparisons of the nmutant and wild type proteins in Figures 1 and

6 and genes for the mutant in figures 4 and 5. Sequence 12 to 22 therein

descri be FoAmMulatiAng, pol ypeptides of the nutant S protein. Each of the above

i s i ncor pdedomehldtemeiof theypresshemzergmn mMiebd ussil dor Yotloproiphylagic- &dmay f or

exanpl e hkcrpfeapapeahosssp | Ay oriindl N ehefihasmivod ppides @& acsiee chposittoreasd t he

exanmpl es &Qiibky hERSE fofl 88Bin! BddiciMd iGN WRR, Fhlah@ BBSBRAI @t 9h1%§ﬁy1§ﬁ§)eof

corr eSpor}ﬁla{ ({09 1nc§¥nl1a fa@ﬁﬁ hpg %chgﬁgnt%ﬁhe(ﬁle p?e{?zhﬁ‘\tlo%ﬁﬁ 8
sequences

sui tabl e con I Ons pro uce Fosiodn protein

encoding the proteins of the present invention may be flanked by

transcri g fusthar aspeeitaf dhe RIFsme HvEntigris fepralidy aqupessefrithomcpaaden gfenes and
i ncor por akedné cdmparnBxpd esimn aue &itocompusiex@densss of ttassettion, fvbichhybri d

proteins p%ﬁéb%‘ibris@s EXReds AN A GBqIBRAYe eﬁ&ﬂdn@‘tﬁé@h@em e aGenstlE Hest eldr

gggpn;); ST iarh o QLM S RAhYE rgg%&d&t BE FB4SiD ﬁg&@gg%g% ﬁﬁg&ﬁ% Lafi Q"

appr opr | A RS 5‘?@?@5&%@& %sd’é‘f}er%?’. %ﬁaﬁ@ﬁ PRI LSS E 0t ai ned
wi t hin t Red suyiyEsdecreefepychicg mangthiealysisdle, fromthe S. cerevisiae ARG3
gene. An exanple of a specific pronoter |s the pronoter fromthe S.

cer evi si dhcTkBbdk meusivbidy disetbusdd. asépteally abd el glaaswialy wlaoh tdeaherbleosdpl oyed

t o i nser tstdphercd afd aasderericodhdyopbitizérie unydrpsd @ ffcusd-dyiny Gkl of absiito a

sui t abl e 4pgpst for synthesis. An exanple of a suitable plasmd is pRIT 15546
a 2 mcron-based vector for carrying a suitable expression cassette, see
Fig 1 an for further .details. asmd ene contain
o n- buh P Pf%ﬁ”@ﬁ%fmtpaep%&% S irogoneptife By RIS W pendSPhSdky o

ant i bi ot 284 PEEs&Isdhoiingl sigp th antpegndipRprordppsrticlearilibaiedged: fer Bidst il |
have an ex¢reg®npnotcadssantasurcs sudasichosing nxygeotfainm therviglher patdciiog éheand nmay
al so haveaedife &fain¥olightyarseRSintitr ¢SS edritdifert alaytehental&nbd gdhicd e ated i n

its genOQBnmIBﬁohQM%QEEQFa@h&%zﬁlb%&ﬁ%m%@m@dﬂ%ﬁ&n%e|| transformed with a
vector according to the inventio Fbst cell's can be prokaryotic or

eukaryotic but preferabl east exanpl e Saccharonyces (for
exanpl e SARYWSS égV%E%QV%§¥%_ %ﬁgmpﬁﬂﬁﬁﬁt data base (accession
nunber 2dmat1@mpomh@s/mmlesuetp rwsbfci;t@l(ed)und@ep@@gqnor Smith Kline-RITj
and non- Saccharonyces yeasts. These include Schizosaccharonyces (eg

Schi zosacgRadRRUESSIIRFERS: afH6e! IRINE REmuRGKLEMCRnAEULRS allfsphilskd Pi chia

(eg Pi Ch'fﬁrxﬂﬁ?ﬁo?{df%?e ant@%@fﬁ%ﬁﬂa@ﬁ& Ill—éansenul a pol ynorpha), Yarrow a (eg

Yarrow a tica wanni-onyces (eg Schwanni onyces OCC|dentaI|s) A
sui tabl e reconbi nant yeast strain_is Yl 834 (and use_thereof forns part of
t he i nvert flsiiyr porcted phrecigyeniipniics it yglcdipdmidicating a BEENEREARFITRL tPor
pr epar at ipbmynotlivhmfsaoes by admmistdrengt ancefesegrienaces odn vpanie asHerafef¢rsuch as
t he portidescridggodi ng t he CS/ hybrid protein but optionally not the portion
encodi ng protein S) enpl oyed herein nay be codon-optim zed for expression
in a host expressi on cassette
for a1 ud 830 At PR gaowﬂf §r%nﬁnﬁ%?%§<¥%%"§#°&5@%% O RELEet (e f or
the fusi GRCPHGEL? Fhed%Yfin\tﬂea PERHTRCHAPTYSE Y S A RY RpPPYHATIAF oS aant i gen. I'n
certai n mostieamentitoh thestrepement/prefengon ohmelasirpr essed the fusion protein
(conprising the S

The invention also includes prime boost regimes comprising one or more of the various

components described herein.

In the context of this specification comprising is to be interpreted as including.
In one aspect the invention provides a stabilized malaria antigen as herein described in a

3mL glass vial, for example an amber vial, which optionally has been flushed with
nitrogen before filling to eliminate oxygen species in vial.
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antigen) is spontaneously assenbled into a protein structure/particle
conposed of nunerous nononers of said fusion proteins. Wen the yeast

expr esseswoOwooudishfier ent fusi on proteins (or a fusion(s) POT&PRINS/06THS S
antigen) these are believed to be coassenbled in particles. Wen the chosen
reci pient yeast strain already carries in its genone several integrated
copies of Hepatitis B S expression cassettes then the particles assenbl ed
may al soAﬁ’@[)%%loﬁ%@ﬁﬁpgSl‘i‘foﬁﬁ?q.@é@sécéﬁf‘?dgen. These particles may al so be
referred to a Virus Like Particles (VLP). The particles may al so be

descri bedhasnventibn BR6 t€ettenBpo sdpardic pabdditleas condistRignelcyndsingnmmunogeni ¢
parti cl egsschfistsy SMRp&Etd Sf tRE RcAGSh Rdcin MEURDLE BLEpRYIAL BéhiP BlchichilsCas

conpri si QE%}oEﬁatfepl | owi ng nononers: a . a fusion protein conprising
sequences derived froma CS protein of P.vivax, (such as CSV-S) and/or b. a
fusion protein conprising sequences derived fromCS protein of P.

fal ci par Jrhe(egmnleggelwsy@ showen to illugtstq thamathodeleyswhick manbegarployasitei n sai d
parti cl e(psdparcspatiees of ths soeht@di.on with a stabilizing agent for exanple as
defi ned above such as nonot hi ogl ycerol, cysteine or m xtures thereof, In
one aspeeéxgﬁﬂ,ﬂﬁg/enti on provides an inmmunogenic protein particle
conprising the nononers a) and/or b) and c) as defined above and protective
wherein the oxygen has been renoved froma container or vial holding the
particl eE*2Hed wherein the particle(s) is/are protect fromlight, for
exanpl e Recaeler caphmentdfont ainglerrsdiatre dost of RASKS mglpget the i nvention

provi des vdsgn®f2 dalffagh@atig)ot ei n conprising: a) a sequence derived froma
CS protein of P vivax (such as a sequence fromthe repeat region of type |
and/ or type | sequence derived fromth protein of P.falciparum
(such as a sedq%m %:nee%fromthe repeat region Iﬁ?l@f), and c) a sequence from
the S-antigen q{ S{;gpati tis Bwhich when expreszged in a suitabl e host

provi des virus 5 particles conprising the“H8i on protein and optionally
unfused S antigen to produce particle(s) in association with a reducing
agent as defi n%ﬁa‘ﬁler ein, for exanple sel ect et2¥P®m nonot hi ogl ycerol ,
cysteine or mxtures thereof. In a further aspect the invention provides
use of a fusi ofhpinbeituficoMKsi ng: a) a seql!g‘nMe derived froma CS protein
of P vivax (such as a sequence fromthe repeat region of type |I and/or type
1) b) a seqomsthghecioted fromthe CS protei i2ffg P. fal ci parum (such as a
sequence fromthe repeat region thereof), and c) a sequence fromthe

S-anti gen ofattlefoatijédtionB whi ch when exprgsselimdro@s59yilt abl e host provi des
virus like particles conprising the fusion protein and optionally unfused S
antigen to produce particle(s) in an environnent wherein the oxygen has
been r emayed,, andl g LS RS ALY PEELLALER)a h&/ @QaRf prected from | i ght by,
for exanpl € uSI ﬁf% Iaﬁs gon aj.ners. f@hﬁ fﬁg\éentl on extends to use
of a redudlF _nagg ! aPhqspade dytier Py P i® group, for exanple
as descr "B dilefedixnd 09 dath am sqyaond stpiieyl 9iceemithioglyserel #fe or m xtures ther eof
and part i16%. Fidaylypbhstaljuegdye &10ct 0flo stabilize a protein particle
conprising a fusion protein derived fromCS protein of P.vivax and/or a

fusi on p%@&%ﬁf&&%dfaﬁg%@% f1RL §ifh opRalcAi IR SUCh as RTS) in
plea

the for M exam ggglsloﬁla fRRb afiof of MPL and QS21
Component Amount
1,2-di-oleoyl-sn-glycero-3-phosphocholine (DOPC) 500 pg
Cholesterol 125 ng
MPL 25 ug
QS21 25 ug

NaCl 2.25mg
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particles. Thus the invention provides use of a reducing agent with at

| east one thiol functional group, for exanple as described herein such as
nonot hi ogvpceednisotle stabilize a VLP conprising CSV-S an@CoOEPRNS/06TRESs. | n
one aspect the invention provides a particle consisting essentially of
CSV-S and/or RTS units. In an alternative aspect the particles produced
conprise or consjist of essentially of CSV-S and/or RTS and S units. It is
hypot hesi zed t hBtosphe PpddNstkedn” particl es enpl oyed i n ti¥8¥nvention may
contribute to further stinmulating in vivo the i mune response to the
antigenic protein(s). |'Waiesfqrdpichiéon hypot hesi zed t hatMekevadarte on
stabilizing agent with at |east one thiol functional grafdulfor exanple as
descri bed herein such as nonot hi ogl ycerol, cysteine and m xtures provide
internal stabilization to each particle and thus the agent nmay becone

associ at ¢l Qfim|\t BB tHZRGL T RlNuRtigh WeRIdBRIS the Lempdfiat Pr €sent i nvention

al so rel ates t o vaccines, tonprisi.ng an i,nmu rotective anount of a
St abi | 1 zad Bt RTsAP Pl SR g iPRg e SN RN S n adm xture with a
sui t abl e dexcispwistesd iRheHIid WYdi | uent. Vaccine in the context of the
present diheott oiche foal Irqidkfosmutatian fsopbeut @bitor0.tont ai ning all the conponents
i ncl udi ng adj uvant conponents and suitable for injection into a human
patient. $xahiie 78d in the context of the present invention is intended to
rean BY ELRHGRIGLOI Qi Rk RRBAT 0| QLAMLANL O WOSlBHn & stabiiizing
agent (also referre 0 .erelﬂ g) a.reduci ng agent) wth at |east one thiol
funct i ondMAYeUpParehicegudingioghs LolgRdrs WS- herei n such as nonot hi ogl ycer ol
cysteine and m xtures thereof, are omtted, for exanple when stored for 7
or 14 days at 370C and/ orCeimoneaitor ed under accel er at ed Aahahitl i ty
conditions such as 7 days a 370C followed by treatnent for about 15 hours
in the presence of intense RTgjst. Stability may be with nsfigrence to
particle size (as for exanple neasure by light scattering techniques, Size
Excl usi on Chromat ogr aphy or n\gcgl d Fl ow Fractionation) ang/gy,
aggregati on/ degradati on (as for exanple measure by SDS-page and Western

Bl ot) and/or anti geniggi 7 | e neasured by EL and/ or
el ior ke

i mrunogenicity (as for in vivo). In one aspect stability

refers to the absence oigaggﬁggqgi n and degradation. Co ﬁsitions In the
context of this specifi &é?%ient, refers to a conpt t ina

phar maceuti c formuj ation with no thera | c effect in_jts own right.
Adj uvant is gk‘%‘?@ﬁi'ﬁﬁglyﬁ%@a}.}g@s WQ%BE@%%@e may be asqﬂ)r%i ol ogi cal
ef fect produced by the adjuvant in the absence of the therapeutic conponent
such as antigen this physCoplsgicedl effect is non-specifi 2%l i s not
therapeutic inits own right. A diluent or liquid carrier falls wthin the
definition of an excipi ent. MMounogenic in the context of5wugis
specification is intended to refer to the ability to elicit a specific
i mmune response to the CS p@Seion and/or the S antigen pastigon of the
fusion protein enployed. This response may, for exanple be when the
| i poprotein particle iswagatdtilafeeti®@d i n an appropri atgakOvdiimatksé on which
may include/require a suitable adjuvant. A booster conprigs a dose
simlar or less than the original dose may be required to tain the
requi red i nmunogeni ¢ response. The conposition/ pharmaceutical fornmulations
according to the inventjon y also.include in adm xtuyre one or nore
fur ther  aHEPGLAShe deayed i osRulton idther ahced 1008 dkh um and/ or P, vi vax,
for examgivbiohhefasprabtenfer anfideg etabildy.dult aetfavorhblont DB the

MPL stability), or to 6.1 +/- 0.1 (which is favorable for MPL stability,

but not favorable at all for RTS,S stability). Therefore this formulation
is intended for rapid use after preparation.

The above is prepared by adding RTS,S antigen to a mix of Water for
Injection, NaCl 1500mM, phosphate buffer (Na/K;) 500mM (pH 6.8
when diluted x 50) and an aqueous solution of monothioglycerol at
10%. Then a premix of liposomes containing MPL with QS21 is added,
and finally pH is adjusted.
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PVvTRAP, PvMSP2, PvMSP4, PvMSP5, PvMsPb, PvMsSP7, PvMSP8, PvMSP9, PvAMAI and
RBP or fragnent thereof. Other exanple, antigens derived from Pfal ci parum
i ncl ude ,WOBM®/8071Pf s 16 antigen, NMSP-1, MSP-3, LSA-1, PBAER2008067905 and
TRAP. O her Pl asnodi um antigens include P.falciparum EBA, GLURP, RAPI,
RAP2, Sequestrin, PQO32, STARP, SALSA, PfEXPI, Pfs25, Pfs28, PFS27/25,
Pfs48/ 45, Pfs230 and their anal ogues in other Plasnodi umspp. The

conposi t k&M dBraceuti cal fornul ations according to the invention nay

al so conpk fisd adakt dps @vidffomrmeati®) farshd BISHS drsdrdimg wh93/ 10152) in

admi xt ur énwintibn hfag bp prdpacddes foldowps:i sing CSV-S.In the vaccine of the

i nvention, an aqueous solution of the particle may be used directly.

Al ternatively, the protei i r without prior |yophil, [,on can be

m xed or absorbed with aneg E‘J’\E%‘ﬁt. Adj uvants Suitabl e aAdfgl&/ﬂatnts are those
I

selected fromthe group of ]ir{nisgl salts, oil in water enulsions, Toll Iike
receptors agonist, (in part Par Toll like receptor 2 agoHfst, Toll Iike
receptor 3 agonist, Toll like receptor 4 agonist, Toll |ike receptor 7
agoni st, Toll |ike receptor I\@Célgoni st and Toll like rece6t58¥g 9 agoni st),

saponi ns or conbinations thereof with the proviso that nmetal salts are only
used in conbinati on ihopphatriiesr MefKuvant and not al one Udndks they are
formul ated in such a way that not nore than about 60% of the antigen is
adsor bed onto the netal Moabthiodlyceosle enbodi nent the adj uR@htg does not
include a netal salt as sole adjuvant. |In one enbodi nent the adjuvant does
not include B2ubRbysal-glycdro-RphaphatblienDOME) adj uvant 1080 agTol | |ike
receptor (TLR) 4 ligand, for exanple an agonist such as a lipid A
derivative particularly mpmgpiesphoryl lipid A or nore paggjigul arly
3-deacyl at ed nonophoshoryl lipid A (3D - MPL). 3-Deacyl at ecfl nmonophosphoryl
lipid Ais known from US patmlmﬁ No. 4,912,094 and UK pat g% application No.
2,220,21 1 (Ribi) and is available fromRi bi | mMmmunochem it ana, USA.
3D-MPL is sold under the trg%?lirark MPL(r) by Corixa cor p$Rati on and
primarily pronmotes CD4+ T ¢ responses with an IFN-g ( I”)g phenotype. It
can be produced accordi&g tg%tlh.e met hods di scl osed i Cf 2.220 2 11A
Chemically it is a mxtUAET 5 BIccihey| at ed m)nophosBM YoIPmGityy A with 3,
4, 5 or 6 acylated chains. Preferably in the conposition¥0iL t he present
invention small particle 3D MPL is used. Small particle 3D -MPL has a
particle size such that it may be sterile-filtered through a 0.22mmfilter.
Such pre@amaiplone are described in WO 94/21292. Synthetic derivatives of

| Tpid A FEiNONANAY brdgARMABY pulfnPExaFfRe 4, BIGRIBLT oh Bfbbidi N, BUT not

omted (9 oMbliple flushed with nitrggen before filing .

(2- deoxy- 6 fﬁx &ne%xy- efi(vﬂf Lye 8%%}1eca?13y} o%yt et ra- decanoyl am no] - 4- ophospho
no- b-D- gl ucopyranosyl ]-2-[(R)-3-hydroxytetradecanoyl am no] -

a- Dgl ucoBxazmde | di hydr ogenphosphat e), (WO 95/ 14026); OM 294 DP (3S, 9 R

- 3- [ (R - dideompoydm xydoadingdetha mysnaon M -athodeProdvidcdasH 1) -

[ (R) - 3- hydsopy gt ﬁl%aﬁmw%dpuma&%gﬁq: adtmulatib@y.di ol ,

1, 10- bi s(di hydr ogenophosphate) ( 9 /64301 and WD 00/0462 ); OM 197 MP-Ac
DP ( 3S-, 9R).-3-[(R) -dodecanoyl oxyt et radecanoyl am no] - 4- oxo- 5- aza-
9-[(R)-3- hydr%?&ler“édecanoyl anmi no] decan- 1,Aﬂ5‘-"¥'1tol , 1

- di hydr ogenophosphat e 10- (6- am nohexanoat e) éV\D 01/ 46127). Typically when
3D-WPL is used BheSant i gen and 3D-MPL are def9P4red with al um or presented

inan oil in water enulsion or nultiple oil in water enul sions. The
NaCl 4.5mg
Phosphate buffer (Na/Ky) 10mM
Monothioglycerol 250pg
Water for Injection Make volume to 500 pL

The above is prepared by adding RTS,S antigen to a mix of Water for
Injection, NaCl 1500mM, phosphate buffer (Na/K;) 500mM (pH 6.8
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i ncorporation of 3D-MPL is advantageous since it is a stinulator of

effector T-cells responses. Odher TLR4 |igands which may be used are al kyl
G ucosaniwDaeoyisosphat es (AGPs) such as t hose di scl osed PCI/EADBBEB3D9 or US
6303347 (processes for preparation of AGPs are al so disclosed), or
pharmaceutically acceptable salts of AGPs as disclosed in US 6764840. Sone
AGPs are TLR4 agoni sts, .and sone are TLR4 antagoni sts. Both are thought to
be usef ul"hsd daa?eéwaﬂ?b@nf%aﬁlﬁ@m HATEB T AHABRESFTP flse 1 n t he present

i nvent i orl OP's F@uaily pN andjusted teldivedi ves. Quil A is a saponin preparation

i solated fromthe South Anmerican tree Quilaja Saponaria Mdlina and was
first desgid Aefb@prodaieddgiadbgeyantyidld dophtae MY Jfaligagsd et al. in 1974

(" Saponi j ) i . g Vi rusforschung, Vol . 44,
Springerq era§1?? g $?ﬁ%ngﬁﬁy%@ﬁf?kﬁﬁ?%ﬁﬁg%f#ragnents of Quil A have been
i sol ated by HPLC which retain adjuvant activity without the toxicity
associated with Quil A (EPompgsent278) for exanpl e QS7 AMOWR21 (al so known
as QA7 and QA21). @21 is a natural saponin derived fromthe bark of
Qui | | aj a sapbpa-okolbiri-glycerhilephdspaebeEnIDEIP Gt ot oxi ¢ T00@uEs (CTLs), Th
cells and a predom nant |1 gQ&2a anti body response. Particular formul ations of
QS21 have been descri bed @hbkbtefalrt her conprise a sterol230Mg 96/ 33739). The
ratio of QS21: sterol will typically be in the order of 1:100 to 1 : 1

wei ght to weight. Generallywpexcess of sterol is presespygthe ratio of
Q@S21 @ sterol being at least 1 : 2 ww. Typically for human adm ni stration
QS21 and sterol will be preggpy in a vaccine in the ranggog% about 1 ng to
about 100 ny, such as about 10 ng to about 50 ng per dose. The |i posones
general ly contain a neutral \[i§id, for exanple phosphatigghgholine, whi ch
is usually non-crystalline at Toomtenperature, for exanp1eg%ggyolk
phosphati dyl chol i ne, di ol eoyl ph i dyl choline or dilaur
phosphatidylcholine.I%W@ﬂpgﬁﬂggﬁgﬁgﬁgi al so contain a chgﬁﬁgh |i pid which
increases the stability of the |ipsonme-Q521 structure for |iposones
conmposed of saturated |Vafca&or Nisctidiese cases the amouMekorolemsied 1ipid is
often 1-20% w w, such as 5-10% The ratio of sterol to pHWsdholipid is
1-50% (nol /nol ), such as 20-25% These conpositions may contain MPL
(3-deacyl at ed nono- phosphoryl lipid A also known as 3D-MPL). 3D-MPL is
known fr mgﬁnglis%%ﬁogtlﬂelngﬂaﬁi foralaBoMisdddE€todthe dohpyhRst of De- O acyl ated
monophos gRaLhedid Bl We ik sg,rﬁlge %né?ﬁ’énash&lg%{?*ﬁfeﬂﬁ and I's manuf act ur ed
by Ri bi Iq&rq@g em . Mont a qﬁhns may . grsqﬁirate in the form of
M col I e STHSARIC R KPTraNT (b andj SiEEd iniEr BT SRY- wi th bile sal ts)
or may be in the formof |ISCOM matrices (EP O 109 942), |iposones or
rel at ed ddklpdl afathe inallotuud fosmslachbn asaboot b H/k@lor ring-1ike multineric
conpl exes or lipidic/layered structures and | anellae when forrmul ated with

chol est er@layffid2hi pid, or in the formof an oil in water enulsion (for
exanpl e as Pqﬁvg%(5/172 . al ly..the saponin is presented in the form of
=T bosornl gy it 1oid rsabip (¥ i GRS ARGt SR8 o
| mrunost i RetRIERATe fobidetcaseriding tRdle ollewingdeeiged. Exanpl es

ol i gonucl eotides for use in adjuvants or vaccines of the present invention
i ncl ude CpG contai ni ng ol Cogmpoaémot i des, general |y cont aiméugg two or nore
di nucl eotide CpG notifs separated by at |east three, nore preferably at

| east six or nore nucleotidrss,sA CpG notif is a Cytosinespygl eotide

foll owed by a Guani ne nucl eotide. The CpG ol i gonucl eotides are typically
deoxynucl eoti des. In one en@g@ﬁnent the internucl eotide kﬂﬂghe

ol i gonucl eoti de is phosphorodithioate, or nore preferably a

phosphor ot hi oat & bonq’hogll)l{a?eotg{gﬁr (Na/K») 10mM
Monothioglycerol 250 pg
1,2-di-oleoyl-sn-glycero-3-phosphocholine (DOPC) 1000 ng

Cholesterol 250 pg
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phosphodi ester and ot her internucl eotide bonds are within the scope of the
invention. Also included within the scope of the invention are

ol i gonuclwotzo@asomst h m xed i nternucl eotide |inkages. MeCham®30080579p% oduci ng
phosphor ot hi oat e ol i gonucl eoti des or phosphorodithioate are described in US
5,666, 153, US 5, 278,302 and WD 95/26204. Exanpl es of oligonucl eotides are
as follows: TCC ATG ACG TTC CTG ACG T T (CpG 1826) - SEQ_ID No. 20 TCT CCC
AGC GIG CCC CAT (CpG 1758) MBEQ D No. 2 1 ACC GAT GAC &YEEGoC GGT GAC GGC
ACC ACG - SEQ ID No. 22 TCG TCG TTT TGT CGI TTT GIC GTTNéOpG 2006) - SEQ ID
No. 23 TCC ATG ACG TTC CTG RPBIC T (CpG 1668) - SEQ I D NoO 184 TCG ACG TTT
TCG GCG CGC GCC G (CpG 5456) - SEQ ID No. 25 the sequences nay contain
phosphor ot hi oat e nodi f i Wdter firdneottdreot i de | i nkages. AVaks natunedo CpG

ol i gonucl eoti des may conprise one or nore sequences abovgoopLt hat they have
i nconsequential deletions or additions thereto. The CpG ol i gonucl eoti des
may be synthesized by any nethod known in the art (for exanple see EP
468520 . %@ﬁ&tﬁg%a@e 1§q‘ﬁﬁ1;rxo%h N ERE i TR, P a0t hesi zed utilising
an auto tg SXP %gkégr. anﬁgﬁs gﬂ%a % a%p%%g} %gclude pepti dogl ycan
or |i poplBPEnAS favRy GRS SRBEILY - RO Vqrﬁl?llﬁ f#btPrdbd Resi quimod are
known TLRIPhgehilsy)sor tSimbtte Ost (veneles fRromable for MBL stakHown TLR agoni st ( TLR8
i n humanduanet fIidrable at al foe R TSy enbkitisy) dOhdrtfercsthissfodedafA and poly 1 C

(pol yi nosd mitdrdB® ForGHid Ayd hferpeddration. comnmerci al synthetic mnetic of vira
RNA) are exenplary of TLR 3 agonists. 3D-MPL is an exanple of a TLR4

agoni st ilst CpGis ex I a.TL agoni Sst... Ap i munosti mul ant may
o b er nat | DegOu B ErErad b ARTRCT Se pAE O S YkoehBsal mane ¢ hi

i munost iGetae NaCl 1 5¢nd. plesphatabaderdisdpnosPmdt MH pi8pid A (3D-MPL). In
one aspeothenhidutdjxipmtd gommproseslBion MPmonbthicgieccad pedd%t he adj uvant

conpr i sesThepd brdrmix@Teipas@estcohftige MPIanith QBIPhs sRRdGd | n one aspect the
adjuvant1i§n¥gﬁqyggh§g¢as an oil in water emulsion. In one aspect the

adj uvant 1Is rmul ated as |iposones. Adjuvants conbi nations include 3D MPL
and Q521 (EP O 671 948 Bl), oil in water emnulsions conprising 3D-MPL and
Q21 (wolsgmpleiB  wo 98/56414), 3D-MPL and QS21 in a |iposonal

f or nul at i‘ofinal@dulsdoser(l vid fommudatean) @rrthe BilRey acsardingiogh¢ EP 0 689 454 Bl).
Qt her adjitseatibn sasthe peepatipsiatedascapfidlowat i on of 3D-MPL, Q521 and a CpG

ol i gonucl eoti de as described in US 6558670 and US 6544518. In one

enbodi nent of the presentj [,on provi des a vacci ne [,Sing a
stabilized particle as he?gﬁﬁggégbribed, in conbinationgﬁﬁyhhSD-NPL and a
di luent. Typically the di|u§E$§N Il be an oil in water emyl sion or alum
Vacci ne preparation is generaPfy described in New Trends an® Devel opnent s
in Vaccines, edited by Voller et al., University Park Press, Baltinore,
Maryl and, U.S. A, 1978. Enc lation within |iposomes i< ®8scribed, for
exanple, by Fullerton, U S. Patent 4,235,877. The anmount of the protein
particles of the preddesphampadfar gNa/resent in each vacci HEndbse is sel ected
as an anount which induces an i nmunoprotective response w thout
significant, adverse si Monefiiedysroln typi cal vacci nes. Shug@nount wil |
vary dependi ng upon which specific inmunogen is enployed and whet her or not
the vacci ne i,3-dad]edybnt-gigcerGangtiadbhacholitic (OBXpect ed t hapoeagh does wi |
conprise |1-1000 ng of protein,

Cholesterol 500 pg
MPL 100 pg
Q821 100 pg
Water for Injection Make volume to
1000 puL

Example 2C
Example 2C may prepared by putting Example 2, 2A or 2B in an amber
vial, for example flushed with nitrogen before filling.
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preferably 1-200 ng nost preferably 10-100ng. An optinmal anount for a
particul ar vaccine can be ascertained by standard studies involving

obser vat w0 2009/@0tisbody titres and ot her responses in sROTEPR&S/OFDRE ow ng
an initial vaccination, subjects will preferably receive a boost in about 4
weeks, followed by repeated boosts every six nonths for as long as a risk
of infection exists. The inmmune response to the protein of this invention

i s enhanced by the use of adjuvant and or an i munostinul ant. The anount of
3D- MPL ude@mpe deneral |y small, but depending on the vaccine fornul ation
may be i Reclpe foregingioneit for 4 SiBQlcmgdiaaic dhasef RTS(S exkanpl e | - 500 ng per dose,
or betm%c&négéimnmﬁmg%ﬁlaﬁuﬁl@@mé@ops"o pny per dose. The ampunt of
CpG or immunostinul atory ol'i gonucl ecti des in the adjuvants or vaccines of
the present invention is generally small, but depending on the vaccine
formul ation may be in the region of I-1000 ng per dose, for exanple |-500
my per dose, (sumpongdthet ween 1 to | COng per AdBewt The armpunt of saponin for
use in the adjuvants of the present invention may be in the region of

| -1000 ng per &RIHS for exanple |-500 ng per 2dgge, such as |-250 ng per
dose, particularly between 1 to | OOrg per dose especially 50 or 25ng per
dose. For nul at i oNsCIThe formnul ations of the preéset invention may be used for
bot h prophyl actic and therapeutic purposes. Accordingly the invention

provi des a vacphheHhaRmest (NHR,as described h@hgi n for use in nedicine, for
exanple, for the treatnment (or phrophylaxis) of malaria (or in the

manufacture of g AEMiGa®RAY for the treatggg%éfgdﬁﬂ%ntion of malaria). A

further aspect of the present invention is provide a process for the
preparation °f€V%%?}Q component s and Xﬁ&%%%ﬁ%mﬂ%%obi s conprising el enments
of the invention, ' cH process conprises expressing sequence encodi ng
the protein, in a suitable host, for exanple a yeast, and recovering the
product as a lipoprotein particle and mxing the |atter with at |east a

st abi | i ziThg ahgenis Pepatrdfyrsldingdt BY i anfigendaramixafay atep st hi ogl ycer ol |

cyst ei ne Isjrection, da@t ¢500ndr plodsphate bhffasNwgo S0yl ydebdl . The final bulk is
usual l'y ditehrdilotdeds®ea@bh eqhdods bdluBordf @b@tBio¥iyadsl whi ch are then | oosely

st opper ed oaNehidali g%aﬁgﬁgqoymﬁt?xpphilizer to undergo a freeze-drying
cycle of about 40h. In processes for preparing the antigen conponent the

excipients will generally be added and m xed and as the final step the

anti gen/ Ijihﬂ}b‘ﬁ%?%l’lf?"ﬁ’&ﬂtaﬁéIVé-f"lWgthebé’lfgcfoséagra‘iﬁc}?lalt%agluﬁﬁfépar ation protective
measur es feustampde 7 Bparoimabfoosypeinn of YR el QB2 witbre fdlieg ect i ng t he vacci ne
agai nst Ivoghiic #50081.ng anber gl ass containers may eventually be applied
too, in conbination with use of a stabilizing agent or as an alternative.

I n aspects of the inventi i n the oxygen has renoy he
fornulation/conponents/pa?FF%$§éﬁétc may be stored unde#ﬁﬁwybogen. The

adj uvant w | ften pbe added o a |iquj.d | ati on of e antigen (or a

| yophi | i zed L%%Hﬁﬁ??ﬁﬁﬁg%?mpﬁ%&gﬁPwﬁgﬂbnﬁéﬁﬁéﬁ#ﬂ:a vaccin%. B further aspect
of the invention lies in a nethod of treating a patient susceptible to

Pl asmodi um i nfections by SUMeHEering an effective amoubd® ¥ a vaccine as
her ei nbef ore described. In a further aspect there is provided an antigenic
conmponent for a vaccine or Wkine according to the invedbilgn for treatnent
(or use of sane for the manufacture of a nedicanent for the

treatment/ prevention of mal &S24). The invention al so i ncRbggs prinme boost
regi mes conprising one or nore of the various conponents described herein.

NaCl 4.5mg
Phosphate buffer (Na/K,) 10mM
Water for Injection Make volume to
500 pL

For administration the adjuvant formulation is added to the component
formulation, for example using a syringe, and then shaken. Then the
dose is administered in the usual way.
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In the context of this specification conprising is to be interpreted as
including. In one aspect the invention provides a stabilized nmalaria

anti gen a®oOheowisn7idescri bed in a 3nL glass vial, for exaoplEP2@s/oervber vi al ,
whi ch optionally has been flushed with nitrogen before filling to elimnate
oxygen species in vial.A vial enployed may be siliconised or unsiliconised.

The invention al so _to extends separ at e _enbodi S consisting or
consi st i ﬁré}e@%%grff‘? g‘PPV%J&‘B@%PQ“bW@H@?ﬁTeQﬂ F‘gi erei n descri bed
conpri si ngedamtwlumeiselrelnt s, as appropriate. The exanpl es bel ow are shown

toillustrate the methodol ogy, which may be enployed to prepare particles
of the inuapigien. EXAMPLES Exarrpl e 1 Recipe for conponent for a single

edi atri 2 vial fornul ation) Conponent
erunt R'@q%l%%é >t : S@%Hﬁ{l{;ﬁ Ml%% 61%‘E}g‘ffer (NazK2) 10rr1\/l) w
Monot hi ogl ycer(? ef%?ﬂl tep °8f”'npla é"fl MORISEHRE vol ume to 250 nL The above

i's prepared by 1§%§9fﬁf§ S c%n@é?ﬁ'aﬂ?e%tv&éeﬁs RN Wtefh&é){s nb%ﬁ%éﬂ 165‘3 NaCI

1500mM phosph % OrM (pH 6.8 when di | ut ed
aqueous sol Utl% %OBUS Clﬁ &% ycérol at 10% FI nally pH is adj usted to 7 0

0.1. This nay bﬁtlﬂfeﬁpﬂcdﬁﬁhnﬁgetﬁm‘fdg@hy tsegeidues 6,W drdl &: separate vial of
adj uvant, for exanple a Ilfosomal formul ati on of MPL and ?21 Co(gonent
frefh

Anount |, 2- di - @1 edpIsigificagt Jegagdstign gfiersaskelerassd; sibilitpidays ol est er ol
125 ngy MPL 25 ny Q8ddys26°@y NaCl 2. 25ngPhosphate buffer (NazK2) 10vM Water
for Injection Make .volume to 250 ni r adm ni trat'on t he adj uvant
formulation is add@ﬂl%mﬁﬁ@gcwwaﬁ@n% GROROILPRIGHETOR By TegREIPevEdi ng a
syringe, and then oskkisnagaregation ja8cipsselcrascdayiphiny 7@ & £ Qhd4dsual way.
The pH of the findl7°C):quid fornul atlon is about 6.6 +/- 0.1. Exanple 1A A

final pediatric liquid fo | a I accord othelnventlon may
be prepared accordi ng fo ({ﬁﬁ/ #C é‘@‘?‘%ﬁé Anount RTS, S 25ny

NaCl 4.5ng Phosphate bof f%@Wm}ifmﬁqshIMr@@ﬁﬁ?CoglAﬁBrol 125nyg
1, 2-di - ol eoyl - & 2ntley glassoen3dueh ostdeaphatkétive (gBORC) g (43 seon after AOT);

¢ no modification of RTS,S particle size distribution after accelerated stability
(7 days at 37°C);

e with respect to antigenicity (see Figure 9):

¢ without inerting ,an antioxidant (monothioglycerol) is required to avoid
oxidative aggregation and antigenicity increase after accelerated stability (7
days at 37°C = AOT):

o 0.01 % allows a very stable antigenicity (80-120%);

o 0.04 % induces a slight antigenicity decrease (-10%) after
accelerated stability;

e upon mixing with ASO1(liposomal adjuvant formulation with MPL and QS21):

e RTS,S integrity and antigenicity are maintained for at least 24 hours at 25°C
post-mixing.

SDS-Page analyses have been performed after storage of these RTS,S liquid formulations
with or without monothioglycerol, for 7 days, 14 days, Figure 8or even 5 weeks at 37°C.

Figure 6 shows
¢ in absence of monothioglycerol: slight RTS,S aggregation after 7days storage at
37°C (wells 3 and 4) ; complete aggregation and slight degradation in white vials
stored for 7days at 37°C before exposure to AOT (well 6), while amber glass
protects RTS,S against degradation and oxidative aggregation induced by light
(well 5);

e in presence of monothioglycerol 0.01%: this concentration is sufficient to stabilize
RTS,S for 7days storage at 37°C (well 7), but not when an Accelerated Oxidation
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Chol esterol 125 ng MPL 25 ng QS21 25 ng Water for Injection Make volune to
500 nL The pH of the above liquid formulation is either adjusted to 7.0 +/-
0.1 (whi owoOi2s0%mosabl e for antigen stability, but not fPavmpramBmsmesall for
the MPL stability), or to 6.1 +/- 0.1 (which is favorable for MPL
stability, but not favorable at all for RTS, S stability). Therefore this

formulation is intended for pi d e after prepar above is
prepared by ad@idUr Scsmalf%ng@ﬁﬂ& ACRptgd yhemgem mﬁ&wﬁhrﬁf@@f B3 Nad
1500mM phospltatk 8huf f er (NaZK2) 500"M (pH 6.8 when diluted x 50) and an
aqueous sol uti.on_ of nD oth| cer t hen Ones
contai ni ng Wpi! RFF?PC$ ool gro Qn@/fffﬁglcr)gsceﬁﬁaf‘ of ﬁ&}%ﬁe&a@%ﬁ 'B A
final adult d&SiS-$for Alpwy stergeert 34 CAmFlllg). alseevirnsumylaed withieRg t o the

i nvention may P@@elpraeqda@@daw Toot [welb 1 2)Contboreesgt ﬁmweumamﬁa'r&@smmﬁu

4. 5ng Phosphatie) Buibt esquirdZK2) 1CnNIanothioegceroI 250ny

1, 2-di -ol eoyl -5/ ?-gl ycero- 3- fhosphochollne 000 ng Chol esterol 250

ng MPL 50 nty ¢sg mismgpgthydpel hasgio inHjagiqy %ﬁéﬁm@} gt sialitn2Hp8oRec txanpl e
1C Exanpl e 1C208y. prepared by putting Exanple 1, IAor IBin an anber vial,

f hed en, before fil Th onponent
accor d ngEE ¢ HEOThUBH B DAL R 0ieEE TS & "B aTiE- Pl Oolbe 1
pedi at ri Copespiraensec alie (q dpbifias Kb &t @bﬁbleaseéﬁ%ﬁémag&r%émc fretlsd 1I50ng Nadl
4.5nmg Phasphatve voelf @& (NazK2) 10vM Monot hi ogl ycerol 250ng Water for

I njection Make volune to 500 nL The above is prepared by adding RTS, S
antigen to a mx of Water for Injection, NaC 1500mV phosphate buffer

(NaZI2)  SGQK R uIRR sl sy ¢ 50 andl sol ution of
monot hi O%aég%%/e%(f 11% g‘ltltf Qauén%na}ié()ﬁ \390rse sasg eggfi?ndiqiﬁﬂo 0.1. This may be

provi ded oge a separat adj uvant, for exanple a
| i posomalPYH#AYS: i on of MPL and Q821 Conponent Anount

Example §

RTS,S antigenicity was determined by mixed ELISA aCSP-aS on formulations
containing 0, 0.01 or 0.04% monothioglycerol, at TO (= AOT) or after 7d (= AOT) or Sw
storage at 37°C; it has been measured before, just after and 24h 25°C post-reconstitution
with ASO1.

Figure 9 shows
e in absence of monothioglycerol:

o exposure to 675W for 15h (AOT) provokes an increase in antigenicity of
50-60% (this may be linked to oxidative aggregation observed in SDS-
Page), but filling in amber glass vials limits this antigenicity increase to
~20%;

o storage for 7days at 37°C provokes an increase in antigenicity of ~30-
40% (this also may be linked to oxidative aggregation observed in SDS-
Page);

o antigenicity decrease of ~30% between 7days and Sweeks 37°C;

o after 24h at 25°C ASO1 provokes an increase in antigenicity of ~20%
(this also may be linked to increase in aggregation observed in SDS-
Page);

e in presence of 0.01% monothioglycerol:

o monothioglycerol protects RTS,S against antigenicity increase induced
by storage for 7days at 37°C, AOT (rendering amber glass useless) or
mixing with ASO1 (but increase of ~20% when storage for 24h at 25°C
in ASO1 is cumulated to 7d storage at 37°C);

o antigenicity decrease of ~20% between 7d and 5w 37°C (= out of spec);
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1, 2-di - ol eoyl -5/ ?-gl ycer o- 3- phosphochol i ne (DOPC) 1000 ng Chol esterol 250
mg MPL 50 ng QS21 50 ng Nad 4.5ng Phosphate buffer (NazK2) 10vM Water for
I nj ecti orwbkk@/080t1ane to 500 nL For admi nistration the a&djrmpasis/obmesrul ati on
is added to the conponent fornulation, for exanple using a syringe, and

t hen shaken. Then a single dose is withdrawn (500 nL) and is adm ni stered
in the usual way. The H of the% liquid formulation is about 6.6 +/-
0.1. Exanpl® 21Aplﬁs?qcﬁ8 Oﬂéfﬁlé‘??‘? 10|gfy($ﬁli°(1:l formulation ( 1 vial) according to

Feci pe. _Component “ArBR E%%@%‘aﬁ%ﬁt&*s@%%%‘émﬁﬂg AR )
10mM Monot hi ogl ycero r[? 8@8 Wﬂd?miga&? SIEZ(% -gI ycer o- 3- phosphochol i ne
(DOPC) 1000 ng Chel es%ch@gr for 288 s BPLC mvagestas?e%reaﬁbm BEity SF~Jovj;ection

Make vol une to 1000 ni pH of the above liquid formulation is ei t her
adj usted to 7.0 +p- r@@tlg@mpléhdmeafsab@tmbmédﬁ@«iS‘arﬁﬁu @en stability, but not

favor abl o for MPL oSt PR G2 Gooa koS anErded i et ST i 11y

Therefore this formfA%®ion is intended for rapid use after preparation. The
above is prepared by adding RTS, S antigen to a m x of Water for Injection,
Nadl 150% ?sphate buf fer (NaZK2) 500 (pH 6.8 when diluted x50) and
an aqueo i on of m)noth ycerol at 10% Then a preni.x of |iposones
cont ai ni N WpEstigte th wglaog Iyeerok fuxpgionyo BiliSisoegcogtition okBhmpl e 2B A
final adgbitoptoSeby nipnoplahalfaotlhmlai, therrpadtonty ol & TRISfor B s oitidiflugd by t he

i nvent i orELITEX ibieibRio@RsygthagBecn dﬂte&i@ﬁ@daﬁm $ﬁq51d feonpeneR] stAseitorRTS, S

100 ng Na SRR eviadf frTd Nk ®) W 8 my
1, 2-di - 1}%{83 1{1){56/99) glyceir%{) 3- phosph({)chol [ noé ( DOP Og%gaoﬁeggg%ol 500

ng MPL 1
Table 1
Reactivity of RTS,S lots for RF1 ascitic fluid by Elisa inhibition
assay.

RTSS lyo (100pg/ml) 5612 7975 6794
Purified bulk (ERTSAPAO001) TO 7890 6783 7337
Purified bulk (ERTSAPAQ01) 7d 37°C 1393 993 1193
RTS,S in NaCl PO4 TO 4117 3528 3823
RTS,S in NaCl PO4 7d 37°C 524 544 534
RTS,S + MTG 0.02% TO 5732 5099 5416
RTS,S + MTG 0.02% 7d 37°C 4310 4379 4345
RTS,S + MTG 0.08% TO 5285 6438 5862
RTS,S + MTG 0.08% 7d 37°C 4401 4268 4335

Monclonal antibodies to epitope RF1 were employed in the assay shown in Table 1.

In

Table 1 only 2 samples have RF1-epitopes that are significantly better recognized than
the others:
e RTS,S Purified Bulk stored for 7days at 37°C;

e RTS,S in liquid formulation containing no monothioglycerol and stored for 7days
at 37°C.

This means that a conformational change occurs in these samples, increasing RF1-epitope
accessibility. These results have to be considered in parallel with results of mixed ELISA
aCPS-aS (increase in RTS,S antigenicity in formulation without monothioglycerol after
storage for 7days at 37°C).

Therefore we may conclude
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Q@521 100 ng Water for Injection Make volunme to 1000 nL Exanpl e 2C Exanpl e
2C may prepared by putting Exanple 2, 2A or 2B in an anber vial, for
exanpl e fwosbh@dswiish nitrogen before filling. Exanpl e 3 ReTigreooBos79eHMponent
for a single pediatric dose of RTS, S nmalaria vaccine (2 vial formnulation)
with a filling volume of 500m Conponent Anmpunt RTS, S 25ng NaCl 4. 5ng
Phosphate buffer ( K2) 10nM Monot hi ogl ycer ol or 200ng ter for

I nj ecti on Makéh %Pé‘llwé‘l?%y‘%@ Sﬁimﬁ‘F?ehaé(B@Oéleg%thﬁrl@lﬁg‘%@& rﬁgpgaa g RTS, S
antigen to a mrsesgbilipaoeRFf-gpitansjaedi(eame Ructias 160@sk]’ pphbepbelke buf f er

(NazK2) S0QrMif iRy §f 1t‘{’dd ﬂéhf%ﬂm’éta%@ indek, 8 ﬁﬂl%ﬂﬁélaﬁ&ls%h&ﬂnﬁ’%my be

monot hi ogl ycel}r(ljolno tl?% /e(;r%l anrc]a otr Por 7d at ?’FHCJ %ae Cﬁtlng fthat %.TSOS c?nforfma 101

provi ded as a. Vi eparateé via uvan exanpl e a
| i posonal forﬁ%V%@Pﬁﬁ' lﬂN@E 198 CQB 1 mnth a filling volune of 500m .
Conmponent Anmount 1, 2-di - ol eoyl -5/ ?-gl ycer o- 3- phosphochol i ne (DOPC) 500 ng
Chol esterol 125 ng MPL 25 ng QS21 25 ng Nad 4.5ng Phosphate buffer (NazZK2)
10nM Water for Injection Make volunme to 500 nL For adm nistration the

adj uvant fornulation is added to the conmponent formulation, for exanple
using a syringe, and then shaken. Then the dose is adm nistered in the
usual maﬂhﬂh@n%kmUﬂYﬂhﬁaflnal liquid formulation is about 6.6 +/- 0.1 and
the injection volunme is Im. Exanple 4 Accelerated stability results

i ndi cat e gxagnl blomﬁng pH and osnol ality are conpatible with injection;

in terms ”I‘?lf o} %&1%] dcﬂ‘{sevé}gltlgfs § Vaw'ﬁgﬁhﬁtl(ﬂfs v&a@ e%lugtgg:’angl Q@[ﬁ arb& 1nnrﬂlcgnt I gen

loss b 0 or, e nti rit see
Flgurey6ri gm§$€q§lnmn ﬁ@ gT%%% é@%ﬁ%@%ﬁ%ﬁ g?@ﬁbdgﬁggﬂ %8% Ztgbl|lty
(7days 3F@mylgon WW agy pynchmggl foi the ¢viaBiatipmgf 3 a?heaRTS&foaaH kations,
(nonot hi agl ycerol) is reqU|red to avoi d oxidative aggregation after
accel er at]geheshaiitol-bycr¢sedydphizeARTS, 4 4@ B3 HegonsQtutbdOtith syfivdne), ent to avoid
aggr egat 129 %ﬁiqu%c? formulation containing 0.02 % monothioglycerol and

3) the liquid formulation containing 0.08 % monothioglycerol

(each to be mixed with ASO1 before injection).

Of note, after mixing of liquid RTS,S formulations with ASO1, the final concentrations of
monothioglycerol were 0.01 % and 0.04 %.

The humoral and cellular immune responses elicited by the different RTS,S formulations
were determined in two different types of immunogenicity experiments described below
and in Example 8 respectively.

Mouse humoral immune response experiments

a. Introduction

The anti-CS and anti-HBs antibody responses (total immunoglobulins) elicited in mice
immunized with the different RTS,S formulations were evaluated and compared.

b. Experimental design

The experimental design followed the one from the current in vivo potency assay of the
RTS,S/AS01 vaccine, i.c. the Balb/C mouse strain, a single intra-peritoneal injection of
the dose release from the in vivo potency assay (0.25ug RTS,S) and the measurement by
ELISA of the anti-CS & anti-HBs antibody responses (total immunoglobulins) in the
sera at 28 days post-immunization.

In order to define the sample size of the experiment, the variability of the anti-CS and
anti-HBs antibody responses estimated from the in vivo potency assay performed with
RTS, S formulated with ASO1 adjuvant, was used. Based on this, the statisticians

determined that a sample size of 25 mice per group (in 2 different experiments) would
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0 0.04%required for stability at 37C + AOT; anber gl ass ensures antigen
protection against light (as seen after AOT); no nodification of RTS, S
parti cl e WD2e09disatisi bution after accelerated stability @CTHERY®8A7937C) ;
wWith respect to antigenicity (see Figure 9): wthout inerting ,an

ant i oxi dant (nonothi oglycerol) is required to avoid oxi dative aggregation
and anti geni cb\ég i ncrease %ﬁ%gr acceL]erate stability (7 days at 37C AOI):
0 0.01 %PaPVdisIgesiony dt2l 15%?’1‘“@% Fiicey thegouregts 16 agWeAVa% | nduces a

sl i ght amtNQ¥mi withy pdeer ea¥k9 §6.10%9 after accelerated stability; upon

m xing with ASA (liposomal adjuvant formulation with MPL and QS21): RTS, S
integrity andcanRegéni city are maintained for at | east 24 hours at 25C

post - m .Xi'ﬁ'lg' n -Q% E?(gl g!a}/f %valg Yo s tilgr QO éctteefir2 &a‘%’r d§i- of these
LS K gt ER08: ALY RS BB REEN AT HO LR $853 ,
fays. F Eﬁ;@ngz%%&“%ﬁw t%f@ﬁé@ﬁg&agoé%“@/g%%weég SRS Fos o of >

nonot hi ogirspertedin Figpiegk RTS, S aggregation after 7days storage at 37C
(wells 3 and 4) ; conplete aggregation and slight degradation in white

vials st qfh@@tafti@tﬁcaf'd@l%i@{Dﬁlﬁ@éﬁ@ﬁ@d’lﬁe@mﬁh@ et 0SAGbIdgeatiul®)s Wwhil e anber
eg

gl ass pr QeGSR S Al nst radati on and oxi dative aggregation induced
by Iight %%wgfa?lzgﬁr; ﬁ'}b?;&pr esence of nonot hi ogl ycerol 0.01% this

concentration is sufficient to stabilize RTS S for 7days storage at 37C
(vel | 7) Tablg 4 Skrtishigalcogmaxisens ef artE( ScVHER PWeesvariosIRTSS cunul at ed

(well 9), excdptredlagdons) conbi ned with anber glass (well 8); in presence of
nonot hi ogl ycerol g t to stabilize RTS, S
for 7days storagdraig o WBl s s Tose ASHe > atgfl with an Accel erated
Oxi dation Test (Weldsck?); inwéhis case filling|in amber glass vials (well
11) is not requiried—that mxing—wth-ASA—has—hno+Apact on RTS, S profile,
even after 24h st/BFapeat®28E5 Pt e Prghows ¢ hat WB1pt hi ogl ycerol is
required to avoi d RS € 8ggf &dation, but both concentrations are able to
stabilize RTS, S flor _at |east l4days storage at [37C (we|lls 11 and 12 vs.

wel | 10). Figure [8TShdnstBhatTSaktcere 5Dweeks at | 37COHRIS| S i s aggregated and
degraded in all f|8PHEEIFBnsY ASO worsens aggregation|in all formul ations.
Exanple 5 RTS, S antigenicity was determ ned by m xed ELI SA aCSP-aS on
formul ati ons containing 0, 0.01 or 0.04% nonot hi ogl ycerol, at TQ( AOT) or

f d or . Lt h be d j
o 20T R d s L BBl T R B GRS U5 e
of monot AYQY! e 8ABI: RS 8 fpraalptions gvegremistagistioatly ditkeneyt fsem ans iaducedcr ease

i n anti génikTY.§ vdien 5onedeed ird Bpesagnabedjiyank xtmubntiorioff MF lvenda@§? kgat i on
obser ved (statisHoARage) of 92.7 % to detect a 2 fold difference in Ab titres).

The anti-HBs serology (total Ig) was performed using the sera collected 28 days post-
immunization. The titres from the 50 mice/group were expressed in Log and are
presented in Figure 11.

The statistical analysis (Dunnett) associated with the anti-HBs serology results is
summarized in
Table 5.

Table S Statistical comparisons of anti-HBs GMTs between individual alternative
RTS,S formulations and the current RTS,S formulation

0
,
sucrose lyo yo

RTS,S Liq 0.02% | RTS,S sucrose Dunnett 0.9857
monothioglycerol | lyo

RTS,S Liq 0.08% | RTS,S sucrose Dunnett 0.1105
monothioglycerol | Iyo
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but filling in anber glass vials limts this antigenicity increase to -20%
o storage for 7days at 37C provokes an increase in antigenicity of -30- 40%
(thi s al sworrage/dse715i nked t o oxi dati ve aggregati on obser Peu/EPR00SDEPage) ; 0
antigenicity decrease of -30% between 7days and 5weeks 37C, o after 24h at
25C ASA provokes an increase in antigenicity of -20% (this also may be
linked to_increase in a egati.on_observed in in presence of 0.0
1% nonot HiNGH ryé@%n 10@6%% 5ol Be g1 gﬁ?%?%%tegcﬁ?éj@hﬁﬁélnﬁgt) %qugem city
i ncr ease lymoiube tiqy RESH é@tmﬂ@irongd@y@nﬁtsta@l‘amall&@ﬁf%m@trfm|thf90®rtb<étrce | ass
usel ess) beRT8, iwhgn brintulASOIn 4 bpdsoatfoe@amtioh of R atieQS 31t Gratigtcal or 24h at
25C in AGlvcl §f S t%kfe@ec%%@d&ﬁffér@ﬂ@e 1%%6‘%@5) o antigenicity decrease of
-20% between 7d and 5w 37C (-> out of spec); in presence of 0.04%

nonot hi ogl ycerdol € ﬁ)clr%r%gt hi ogl ycerol protects RTS, S against antigenicity

i ncrease i nduced By A renderi ng anber gl ass usel ess; o storage for 7days
at 37C prﬁdb@k@s,alt&ﬂw@w&e%@ Si farrawefiepsripsed ealc@f:d apip€S andratidhBs @mgno gty

decr ease ribpbmes i wiccahdadsiti @i/ Gje watafita andhs atdi@bad tASGhe putcCSked aat-

i ncr ease HBk aamﬂbbwyefus hris¥s chﬂ‘é@@y cftR%othExanmika-s@crbSe RMSSSlyb dafued RITS,§ npact

monool onl o fiscbbioglketbl S ‘f’dmsﬁ)@%@%ﬁ% ﬁ@ﬂ%ﬁ% 4%*‘??5. Gy
ELI SA i nﬁf‘E’ﬂP%*We% %19‘% 058%1 ¥ﬂ?ﬂ£ W“ea%??} a&r“ﬂr‘iﬁ”é(u ons,
st abi | | zetgndicapdy diierers Avmhihs gngrwduged ythy cursgnt RAS byized after 7d (7

days) st domydatan BF@s(igeel M3 . The pTed a@smla?@htmthw ameyysmsf of R8-S hd s f or
RF1 asci tahi-HByAmiboyly Hspeies whidrcipcomivas aelgast BT 3. ay@ 9 ( 400 n@ il rabi6l 2 7975

6794 Purig foQergﬁlﬂkscélERTeS@EMy@tregﬁ 7c§§9re§3e%%f6%%? gzgrsbzilbﬁd bul k
(ERTSAPAO0T) 7d 37CC 1393 99371193 RIS S'in NaC TO 4117 3528 3823 RTS

S in NaCl_ A PO4 7g 37C 524 544 534 RTS S + MIG 0. 02% TO 5732 5099 5416 RTS S
+ MIG 0. 7C 431 0 4379 4345 RTS S + MIG 0. 08% TO 5285 6438 5862 RTS
S + MIG Mosycridula7omugiresypes: &P3BNbic| onal anti bodi es to epitope RF
were enployed in the assay shown in Table 1. In Table 1 only 2 sanpl es have
RFI - epi t opes at hltrodn@iomi gni fi cantly better recogni zed than the others:

RTS, S Purlh fili 960@1'!1 Kﬁ%to? g%:nfn? nt, cg ﬁed%e(?% eég%‘iﬂ?&%ﬂ E g%% f%{lﬁr@aﬂ‘tsl ?Rat

1 1
O o Mt rere e iing o 15t %@%&%ﬁﬁ R0t PRk S PIRIIG D t ope

accessi bickilt {pllowifesdoptdgm e vina vEmyigtione Wil mepuer eeptides sarcamedhe BBsh resul ts
of m xed akt ICSAequences.

b. Experimental design

The groups tested are the same as the groups from the experiments described above in
Example 7. However, the experimental design was different, i.e. C57BL/6 mice were
immunized 3 times intramuscularly with a dose range (5ug and 2.5ug) of RTS,S antigen
in ASO1, in accordance with protocols from previous mouse immunogenicity studies
aimed at assessing antigen-specific cellular immune responses. The experiment was
performed twice and the sample size was determined in order to collect enough cells to
perform the flow cytometry-based assay. Indeed, in each group, CMI analysis was
performed on blood cells pooled from 4 mice (i.e.3 pools/group). This read-out is
considered as exploratory because no statistical conclusion can be drawn with only three
values (pools) available per group per experiment and because of the well known
variability of such cell-based assays.

c. Results

The CS-specific and HBs-specific CD4 and CD8 T cell responses at 7 days post 3
immunization are presented in Figure 12, 13, 14 and 15.

Each triangle within each graph (i) represents the response from a pool of 4 mice after in

vitro restimulation of the peripheral blood lymphocytes with peptide pools covering the
CS or HBs sequences and (ii) represents the percentage of CD4 or CD8 T cells producing
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aCPS-aS (increase in RTS, S antigenicity in fornulation w thout

nonot hi ogl ycerol after storage for 7days at 37C). Therefore we nmay

concl udetweat2o0mnsotihi ogl ycerol seens to have no negati vePCRERCH08067925
recognition/ accessibility of RFl -epitope at TO (sane level as in "fresh”
purified bulk); that |level of recognition remains stable in RTS, S liquid
formul ati ons contai ni ng npnot hi ogl ycerol  and stored for 7d at 37C,

i ndi cat i A2 ORI QMHRH IGICFRANP o1 tggpgﬁtg@@igop é’ée‘&?t Hb¥fPogl ycer ol .

| mmunogenéstinufatmt a Exanpl e 7 The i mmunogenicity of several RTS, S

formul ati ons was eval uated and conpared in mce. In these experinents, the

RTS, S, AS8kse ROuIEh&te MRES- AROHBMsp RS Ch4vReal REpdREMMLALiLIRI tyad) used as
a beF‘Chnﬁﬁ‘sé%m&lﬁ‘zﬁio% AR gﬁt' en leﬁc%b% P P ély&%%é M Sontpafiblel) the
manni t ol - udk{;?? é zed , .Ct e reco Sd W th ad Pvant), 2)
the |1 quitheitsF RUISa? oS BRI BT B76S A BRIy EEPBICLNATOS Fone | qui d
f or mul at iligHidR R Qi conteniog 09296 aphP v Byngdegehycerad 4vH Qarpesedifeieliewi t h ASO
bef or e i nneamizatipn (&ponsdseconphtabie atialidoge @htedl).qui d RTS, S fornul ations with
ASA, the final concentrations of nonothioglycerol were 0.01 %and 0.04 %

FE?WBFZ?{T@%%%‘?%%F%?'*h% 0 HESRABIRE CEN FLuPRBhstifeElobanan 1= ©
expor | el g SRS KOl ) bhE am%egé&ﬁsﬁg@%iﬁi PV B EA R o a

i mune r &¥58IE BT & AngH ewrent Iyophilized frrmubriionh &K Tand mapsitelrgciose [¥oHBs

ant i body ligesiRhS.8softaptiag 00211 no¢ 08 Bumongthiclyasidl €M TiG) ané eedifomthai zed wit h
t he di f f emefiiniA0ion Gefponsasl cdtipandlov i devalcsad e Ofaott, derpidnachdehcy for

Experi menisalq fes S0l f8HiSNRE Eﬂdﬁ%@h@he%é&&g@bf RYRAedifiecprer £dirm t he
current lhathdos2s 1%9{%8 .g&af E§YH8IV€%eqeas rin§ﬁt180/ne§ ?blovve‘:’1 rd %ﬁd-o'at‘ was the Bal b/ C
nmouse straih, a,si n% €°In -g@n ohea ! n’ﬂﬁc .on’ o e dasé release from
the in vicOB{IELRLS PLRaREY %@? iy SFstiey! coReuLin CoRebisdiP R Rerth WYY B'FSA of

t he anti veSeg(noets) aHBRbEMC Bedy peesmsnswst fndheghusephtirogelbkudwms) in the
sera at 2@ridalis gfesath calitbused atsegnn. 1 n order to define the sanple size of
the experinent, the variability of the anti-CS and anti-HBs anti body
responses estigratesclfigiey® the in vivo potency assay perforned with RTS, S

f or mul at ith A adj.uv d., Based on thjs, stat.j sticians
det er m niﬁleﬁ%@n@%ﬁﬁ&% 3 o PORRISCY R RG] By TS Pl
exper i nertgyssdyol ligid BAStH@ 0 et monpBipbrectpl and bued R kS8 0dSc’e bet ween t he
group neamsotnogytanol-anayorA@uisle wh the cacpelvated by tigOc@reds RES,S IReshilitsl The
anti - CS gemallagn whet@bonsgutatbia AY1f or med usi ng the sera col |l ected 28 days
posti nmuni zation. The titres fromthe 50 m ce/group were expressed in Log
and are R{8sent ed in Figure 10. The statistical analysis (Dunnett)

associ at the anti-CS serology results is summari zed in Table 4.

Table 4 Statistical corrgari sons of anti-CS GMIs between various RTS S
fornul at i(bns Theed Ne SabezoniTh fiolrat B ot hiat"Gometrentioh awb Cheteglerirgfionedpons e
elicited by tSacesmromiweb CettwiskseStrain (RIT4376) Expressing Hepatitis B Surface

Antigen", Postgrad Med J 63, Supp. 2: 65-70, 1987.

(2) Jacobs E, Rutgers T, Voet P, et al., "Simultancous Synthesis and Assembly of
Various Hepatitis B Surface Proteins in Saccharomyces cerevisiae”, Gene 80:
279-291, 1989.

3) Vieira J and Messing J, "The pUC plasmids, an M13mp7-Derived System for
Insertion Mutagenesis and Sequencing with Synthetic Universal Primers”, Gene
19: 259-268, 1982.

4) Hinnen A, Hicks JB, and Fink GR, "Transformation of Yeast", Proc Natl Acad
Sci USA 75: 1929-1933, 1980.

(5) Broach JR, Strathern JN, and Hicks JB, "Transformation in Yeast Development of
a Hybrid Cloning Vector and Isolation of the CAN 1 Gene", Gene 8: 121-133,
1979.

(6) Zhang H, et al., "Double Stranded SDNA Sequencing as a Choice for DNA
Sequencing", Nucleic Acids Research 16: 1220, 1988.
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lyo or the liquid RTS,S formul ati ons were not statistically different from
the one induced by RTS, S when fornmulated in a |iposonmal adjuvant

f or mul at iwo 2069/08P15and QS21 (statistical power of 92.7 ¥Cr@®rPd@smct2za 2 fold
difference in Ab titres). The anti-HBs serology (total 1g) was perforned
using the sera collected 28 days postinmuni zation. The titres fromthe 50

m ce/ group were expressed in Log are presented in Figure 11. The
statisti ég) &ﬂ%]o% BligAe M §§E9gﬁ%ir5 t PtusRIrg At the Krsae Facedingy

results is surﬂm@kmme@domlﬂabSerfsce Amadsihe@n3hSEparozeites alf thedipaai Yoksiaof

anti - HBs GMT's Paeisite@hsimodiuvii thltdparamt eSoiaice 225:FD3-399f 0984ul at i ons and t he
current RIHSIS oEubiap, @@é@hﬁ&gmf&%ﬁ%ta al MR RIdE BRGudnb& @mhé G'elee% tot al Ig
response el i cidt ae, by, the*}\‘?‘i%JBPP{Htél ofﬁgﬁ{tﬁr“s% JV%II%,,F %ﬁrf&{é AIL%%%H"

formul ati ons gﬁ ;1 Ica eren rom y_ RTS,
S when for mul &t &t posonal forrrul ation o f MPL and 21 (statlstlcal
power o fOB1. 4n &St Ee@éﬁow@gh Young RK gétfal.ef epraparisan ablmppelepicaly

Concl usi ons AlRespdusestod dramun dlypesest (ilamsBofoaoitePatdinnet Rlesteturelvivixt ed
anti-CS and anf MdtlBa RitichBEK of &S PORESSiol. tmifue6l. 48(2)add-1330n, the

statisti cal a 1t nyiH§S and ant| - HBs ant| body
response %%Eﬁ"éo'gm ﬁgh% Q%e@m&’%%\ér;(?%lq 9s ES::rSos ]g%l d RTS,
S 0.02 % o P%ﬂl Pt RIS B &B%aé% é %

reconstit ut ed &eptramS I?Oﬁo%?l‘leﬁ as%m hnem AT 9925 PENPL and Qs21,
wer e not st at i2002.Rathoye @la{l;nBOQZCérﬂlbyCdmeﬁlf 878M092#8om t he ones induced b y
the current RTS, S Iyophilized formulation reconstituted in ASO. The power
associated to the analysis o f anti-CS and anti-HBs anti body responses were

respecti elyyrcd eastr9%: 7 % and 91.4 %to show ratio of 2 (original scale,
i.e. ant |sﬁﬂ%ﬁde§) or differences o f 0.301 (log scale). Exanple 8 Muse
cel | ul ar response experinents: a . Introduction In this second type
o f exper t, cell nediated i Mmune (CM ) responses to HBs and C S

anti gens measured using flow cytonetry-based detection o f cytokine
expressing T cells follow ng short termex vivo stimulation with pools o f
pepti des an ‘tHe HBs and C S sequences. b . Experinental design The
groups t est@®PMNarld ttHé/Ssame as the groups fromthe experinments described
above inB&dMH e 7 . However, the experinental design was different, i.e.
C57BL/6 mice were imunized 3 tinmes intranuscularly with a dose range (5ng
and 2.5 @pPQ @O NRES3 S antigen in ASO, in accordance with protocols from
pr evi ous VRUSe rgpastogeni city studies aimed at assessing antigen-specific
cel I ul ar dpmmeeypresponses. The experinent was perforned tw ce and the
sanpl e size was determned in order to collect enough cells to performthe
flow cyt iR ripy tmtf.ed; assay. Indeed, in each group, CM analysis was

per f or med;on P %ctel | s pool ed from4 nice (i.e. 3 pools/group). This

r ead- outég cD%%%; ered as exploratory because n o statistical conclusion
can b e drawn only three values (pools) avail abl e per group per
experime%tE %g)gﬁza e of the well known variability o f such cell-based
assays he C S5--ssppeecciiffiicc aannid HBs-specif ¢ CD4 and
co8 T cel¥ at 7 days post 3rd imuni zation are presented in

Fi gure 125DR}?‘33 Uf4 and 15.

SEQ ID NO: 6
VK210 repeat
GNGAGGQPA

SEQ ID NO: 7
VK210 repeat
GDGAAGQPA

SEQ ID NO: 8
VK210 repeat
GDRAA GQAA

SEQ ID NO: 9
VK210 repeat
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Each triangle within each graph (i) represents the response froma pool o f
4 mce after in vitro restinmulation o f the peripheral blood | ynphocytes
wi t h peptwoeopashascovering the C S or HBs sequences an®CTiEPRoos®pTRSENt S
the percentage o f CD4 or CD8 T cells producinglL-2 and/or |FN ganma in
response to the peptide pools used in the in vitro restinulation. These
results |C{13\€3|A£aq[ %@That CS- and HBs-specific CD4 T cell responses are
elicited S,S fornul ations tested. These antigen-specific CD4 T
cell respaonses are conparabl e whether RTS,S & ASA (current |yophilized

for mul at 9519 IORPE S Hanni t ol - sucrose 1yo, liquid RTS, S containing 0.02 % or
0.08 % nofFotcHi N@ﬂ%ﬁ@err(ﬂpe(aIWG) are used for the i munization (responses
conpar ablfNCGEHGNAHG dose tested). These results indicate that CS- and
HBs-specific CD8 T cell responses are elicited by all RTS, S formul ations
tested. HEEQSEDaMG:gdid-specific CD8 T cell responses are conparabl e whet her
RTS, S & ASOar(icur reevitd liyepdtid i zed formul ation), RTS, S mannitol -sucrose |yo,
| i qui d RESNS20@mzaipn ng 0. 02 % or 0. 08 % nonot hi ogl ycerol (MG are used
for the imunization (responses conparable at all dose tested). O note,
there is grd afferey 1for i qU| d RTS,S fornul ati ons to induce higher

per cent aqes frﬁ‘%l%% qO{) g%fi‘lé Lells at both doses tested (2.5 & 5ng).
However , r%ﬁgl @% é%égg%t%g f%té%% aég émg% é%ﬁ? §%§q1gté§p|QH%;ory

because no s ree val ues

(pool s) f\?alal Cl%tg gﬂté%rag& and because of the wel | known
vari abi | iy 90 Cg&tcéﬁﬂﬂ%a@ﬁscc?ﬁ@a@a%ﬁgaa

HBs - s peciddtd I Eid oSG8 SP a6l 9% Fesponses elicited by RTS, S mannitol sucrose
lyo, i qlﬁﬁtdiaﬁ'ﬁ@ag@%@%a@@ﬁ&%c@wawqqt@ﬁa&%®%%%gcg

monot hi ogl9Eeerasl t Cardd COaAsIdaidlce 399 t he ones elicited by the current RTS, S

| yophi | i Zegydfamrareu Catal aora Guipsry o orestd dagtcedy d trr S 0la g.c dRefosredies oCh)o Har f or d
N, CabezamtEadcCaaaurdBgatatalgt,gc Constructi on and Characterization of a
Sacchar omyueesydCeraem csigeyoSigaal it ddic AR E)g toquicessi gy ddepatddds-dgaSurdf ace
Anti gen” .t Resicgiatdrdat Ggcoupp. 2 @ 65-70, 1987. (2) Jacobs E, Rutgers
T, Voet RgRlaadlcggccddBildi@nreus ihiesiay C@@@O@%ﬁﬂg@%a@cg\é@@a@&ag

Hepatiti s B S RN d N Saccharorryces cereV| si ae", (ene

279- 291, Q%h%éég%kg égdg% gg@%d@%%%dg$gbg ﬁgqy d%%a c%?a

ML3np7- ta%tglqr}j%ecr -on Mit agene5| s a gquenci ng wit

Synt hetlc ver 9: 9-268, ,1982 H nnen A, Hi cks
JB, and Fif al?a@itq' t&r‘%‘s @graattaito &ra]tw? chﬁrq§ctaﬁaatﬁta§§§§&‘0§&aa%§ﬁafs
1929- 1935 CCRIEE E ) B g@t ern JN, and Hicks JB, "Transformation
in Yeast A58 I CE¥9 T Y4BT I T TriiaTg NSRS 24 IS A R ATHE AN 1
Gene", Gérd@adargpalsd Ctoyrga (6) Zhang H et al., "Double Stranded SDNA
SequenC| ng as a Choice for DNA Sequenci ng", Nucl ei ¢ Acids Research 16:

1220, 198%Q AP Myve 183, WIlians JL. M Cutchan TF, et al., "Structure of

t he GEneAEnaadmmgﬁtm@quﬂnmaxmﬁnﬂvmﬂﬁ $umﬁac51Ant|gen on the Spor ozoi tes of

t he HumamHGH AW, IR AT INGY NPINaS/Pod A raA P A qeaySRARGILSENence 225: 593- 599,

1984. ( 8)pDvalreymakedrk I3 K KAFRKNRREQHIIKoge OWA Deto ralGNGAdYuc] eot i de Sequences of

t he Gene (Codiprg:Afarp Ade: Ak oo dPyeatzei gv aefDRAgARIHAG IR 2B AV rus Sur f ace

Anti gen” o ehatpize 20N @A A N ENO PGGGNAANKKAEDAGG
NAGGNAGGQGONNEGANAPNEKSVKEYLDKVRATVGTEWTPCSVT
CGVGVRVRRRVNAANKKPEDLTLNDLETDVCT

SEQ ID NO: 14
Minor Type 2 repeat
ANGAGDQPG

SEQ ID No 15|
CSV HYBRID GENE|

ACCCATTGTGGTCACAATGTCGATTTGTCTAAGGCCATTAACTTGAACGGTGTTAATTTC 60
AACAACGTCGATGCTTCTTCTTTAGGTGCCGCTCATGTTGGTCAATCTGCTTCAAGAGGT 120
AGAGGTTTAGGTGAAAACCCAGACGACGAAGAAGGTGACGCTAAGAAGAAGAAGGACGGT 180
AAGAAGGCCGAACCAAAGAACCCAAGAGAAARACAAGTTGAAACAACCAGGTGACAGAGCC 240
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(9) I'n SS, Kee-Hoyung L, Young RK, et al., " conparison of |nmunol ogi cal
Responses to Various Types of C rcunsporozoite Proteins of Plasnodi um vivax
i n Mal ar isORaewmsotis of Korea", M crobiol. |munol. 48(2PCTEP2002287922004;

M crobiol. Inmunol. 2004; 48(2): 119-123. (10) Rathore D, Sacci JB, de la

Vega P, et al., "Bindi ng and | nvasi on of Liver Cells by Plasmodium
fal ci parum S or020| tes" Biol. Chem 277(9): 7092-709 002. Rat hore et
al ., 2002 ACAP@%(FCTG%H?G%?GGA%%A%CAG UENCE 19"STiNG SEQ 1D NO 1

REG ON 1 CKEGEECSEEF AR NI C S CREGPEN IO PEYS EEESEBILD NGOV 3 VK210 repeat

GDRAAGQPAC B THCRETACAC IR P EF EBTCAETIAERAPACASECT PEFMEE 514A%K210 r epeat
GDRADGQAKABEGSF THCNE TCBAAIRITTG F A5 E B CCCMGACTIOPAC TSECFATERNGT  78/K210 r epeat

GDGAAGQPAC SED:+OANDAGBTOFRATR A @6 e A CRRAA: CIAR GEEQTEEraND. 9 0vK210

r epeat GNGAGEDAAR CESEQ T ANOGTLAGCAVEP O CAKZ AAGaTePRAt CANGAGNQRG SEQ ID NO 1 1

12 am no casirdrirsericcHSEANAANKKAEDAT SEEdRcN@ccdra2rdns&@Scnucd @ot | de sequence

Acacat t geggaaataatgiragaictt adcct @aageirai @aatAchaaahggicgt aaac ttan

aat aacgt agacgetaghtLact 90896t @CIUTCCAAACTGACGTTTGTACT 771
cacgt aggt cagt ct gct agcagggggcgeggt ct cggggaaaacccagacgacgaagaa
ggt gat gctFFagaEaagyJacy

CSV-S fusion

Nucleotide sequence

ATGATGGCTCCCGGGACCCATTGTGGTCACAATGTCGATTTGTCTAAGGCCATTAACTTG 60
AACGGTGTTAATTTCAACAACGTCGATGCTTCTTCTTTAGGTGCCGCTCATGTTGGTCAA 120
TCTGCTTCAAGAGGTAGAGGTTTAGGTGARAACCCAGACGACGAAGAAGGTGACGCTAAG 180
AAGAAGAAGGACGGTAAGAAGGCCGAACCARAAGAACCCAAGAGAAAACAAGTTGAAACAA 240
CCAGGTGACAGAGCCGACGGACAAGCAGCTGGTAATGGTGCTGGAGGTCAACCAGCTGGT 300
GACAGAGCTGCCGGTCAGCCTGCTGGTGATAGAGCTGCTGGACAACCTGCTGGAGACGGT 360
GCCGCCGGTCAACCTGCTGGTGATAGAGCAGACGGACAACCAGCTGGTGACCGTGCTGAC 420
GGACAGCCAGCCGGCGATAGGGCTGCAGGTCARGCCGCTGGTAACGGTGCCGGTGGTCARA 480
GCTGCTGCTAACGGTGCTGGTAACCAACCAGGTGGTGGTAACGCTGCCARCAAGARAGCT 540
GARAGACGCTGGTGGTAATGCTGGAGGTAATGCAGGTGGTCAGGGTCAAARCAACGAAGGT 600
GCTAACGCTCCAAACGAAAAGTCTGTTAAGGAATACTTAGATAAGGTTAGAGCTACTGTC 660
GGTACTGAATGGACTCCATGTTCTGTTACTTGTGGTGTCGGTGTTAGAGTTAGAAGAAGA 720
GTTAACGCCGCTAACAAGAAGCCAGAAGACTTGACTCTAAACGACTTGGAAACTGACGTT 780
TGTACTCCCGGGCCTGTGACGAACATGGAGAACATCACATCAGGATTCCTAGGACCCCTG 840
CTCGTGTTACAGGCGGGGTTTTTCTTGTTGACAAGAATCCTCACAATACCGCAGAGTCTA 900
GACTCGTGGTGGACTTCTCTCAATTTTCTAGGGGGATCACCCGTGTGTCTTGGCCAARAT 960
TCGCAGTCCCCAACCTCCAATCACTCACCAACCTCCTGTCCTCCAATTTGTCCTGGTTAT 1020
CGCTGGATGTGTCTGCGGCGTTTTATCATATTCCTCTTCATCCTGCTGCTATGCCTCATC 1080
TTCTTATTGGTTCTTCTGGATTATCAAGGTATGTTGCCCGTTTGTCCTCTAATTCCAGGA 1140
TCAACAACAACCAATACGGGACCATGCAAAACCTGCACGACTCCTGCTCARAGGCARCTCT 1200
ATGTTTCCCTCATGTTGCTGTACAAAACCTACGGATGGARATTGCACCTGTATTCCCATC 1260
CCATCGTCCTGGGCTTTCGCAAAATACCTATGGGAGTGGGCCTCAGTCCGTTTCTCTTGG 1320
CTCAGTTTACTAGTGCCATTTGTTCAGTGGTTCGTAGGGCTTTCCCCCACTGTTTGGCTT 1380
TCAGCTATATGGATGATGTGGTATTGGGGGCCAAGTCTGTACAGCATCGTGAGTCCCTTT 1440
ATACCGCTGTTACCAATTTTCTTTTGTCTCTGGGTATACATTTAA 1485

SEQ ID No 17
Amino-Acid sequence

MMAPGTHCGHNVDLSKAINLNGVNENNVDASSLGAAHRVGOSASRGRGLGENPDDEEGDAK 60
KKKDGKKAEPKNPRENKLKQPGDRADGQAAGNGAGGOPAGDRAAGQPAGDRAAGQPAGDG 120
AAGQPAGDRADGQPAGDRADGQPAGDRAAGQAAGNGAGGQAAANGAGNQPGGGNAANKKA 180
EDAGGNAGGNAGGQGONNEGANAPNEKSVKEYLDKVRATVGTEWTPCSVTCGVGVRVRRR 240
VNAANKKPEDLTLNDLETDVCTENITSGFLGPLLVLQAGFFLLTRI LTIPQSL 300
DSWWTSLNFLGGSPVCLGONSQSPTSNHSPTSCPPICPGYRWMCLRRFIIFLFILLLCLI 360
FLLVLLDYQGMLPVCPLIPGSTTTNTGPCKTCTTPAQGNSMFPSCCCTKPTDGNCTCIPI 420
PSSWAFAKYLWEWASVREFSWLSLLVPEVOWEVGLSPTVWLSAIWMMWYWGPSLYSIVSPE 480
IPLLPIFFCLWVYI 494

SEQ ID NOs. 18 and 19

Nucelotide sequence of the RTS expression cassette and predicted
translation product of the RTS-HBsAg hybrid protein.

The translation product initiated from the TDH3 ATG codon is shown below
the DNA sedquence.
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gt aaaaaagcggaaccaaaaaat ccaagggaaaat aaat t aaaacagcccggggat cgeg

cggat ggt caagcggcgggt aat ggg
gcggggggtwaasedgenggggat cgcgeggcet ggt cagccagcgggggat cgeg@gumP008/067925
ggt cagccagecgggggat ggt ge

ggct ggccaaccagcgggggat cgcgceggat ggt cagccagcgggggat cgcgecggat gg
t caaccagccggt gat cgcgeggct
ggccaagcggecdgl-aal 499959989094 £3R46 9455954337 98a396 999938559
ccaggcggcggt aacgct gcga

at aaaaaageggaageigreggigghaacgegdyyedgicaat geggucggecaaggreaga
acaacgaaggggct aat gcaccaaa

cgaaaaat CLIT@EaelyEaTat e gel’agalt Te AR acBC agifacyRsi Hiac
gccat gct ct gt aacat gt ggt gt cggggt
acgcgtgcé@gﬁEﬁﬁFB%E%g%%%68%%%56%%558%@6&6%%6@?%%EEE@%F&%%F@a

t ct cgaaag, gg@@g&ﬁ%g@iﬁgﬁﬁ%T%A;;”TG%AHE@@T@Q&&A%@&&A'G% sseeqquueennccee

oofi PPvv- t eei

THCGHNVDL S ME&M@&%@%@W@%@%&%&AGTTAGMTCMTTT
PDDEEGDAKKKKDGKKAEPKNPRENKL KQPGDRADGQAAGNGAGG

QPAGDRAA GERAGRRAA AR ACIIGAAL KR ACLIRADE FPACIDRARNGA CTGCCATTTCAAAGA
QPAGDRAAGQAAGNGAGGCQAAANGAGNQPGGGNAANKKAEDAGG
NAGGNAGGEGENNEEANAR NEK SR EY DRV RATYSTERF PUSVFETCARAAATTAGCCTTT
CGVGVRVRRRVNAANKKPEDLTLNDLETDVCT SEQ ID NO. 1 4 M nor T¥£e 2 repeat
ANGAGDOPG2EES TP B M 26- 45 T2/ GGy BRI D T GCGGGTTACACAGAATATA

ACCCATT ‘ TTC 6 0
AACAACé%§g£%§§£%¥$%%$@% e %%%ﬁé%ﬁbT 12
AGAGETTT@@EEQﬁ6ﬁﬁQ@@A§ﬁQ@%%%M&%¥MiE%%&5%5%%&%&%%%&%%&%%&&?” 1 8
AAGAAGGCCGAACCAAAGAACCCAAGAGAAAACAAGT TGAAACAACCAGGT GACAGAGCC 2 4
0 GACGGACAAGOAGET AETAATGET SCTEEAGGRTCAKCEACCT GETGAGAGAGERSOCCET 3 0 0
CAGCCTGCTGGTGATAGAGCT GCT GGACAACCT GCT GGAGACGGT GCCGCCAGTCAACCT 3
GCT GGT GATASNGEACATCEAEAAOCNECT ETEACEET CTGACGIACAETEAGEEOGC 4

GATAGGGCT GCAGGT CAAGCOGCT GGTAACGGT GOOGGT GGTCAAGCTGCTGCTAACGGT 4
GCTGGTAA WWM%WW%WW% 5

6
2
8
4
AATGCT cC6 0
CANAAGTCT T TARCCA AT RCTTA 5
E

CT 6
CCATGTTCE6E@%@E&&ﬂ%ﬁﬂ%ﬂ%ﬁﬁ%ﬂﬂ%&ﬁﬁl@éﬁﬁ%@@%&%ﬁﬁﬂ&%%ﬁ%&%ﬂ@ﬁ@éﬂ:
AAGAAGCCAGAAGACT TGACTCTAAACGACTTGGAAACTGACGTTTGTACT 7 7 1 SEQ |
CSV- S f ugironraNact BOrAskr TS BRI MCETAGT TAGTCTTTTTTTTAGT TTTAARACACCA
ATGATGGECTCCCGGEGACCCATTGTGGTCACAATGICGATTTGTCTAAGGCCATTAACTTG 60
AACGGT GT FAATT FEARCAACS FEEATECT TEFFEF T PAGSTGEEEITCATSIFGETTEAA 120
TCTGCTTCAAGAGGT AGAGGT TTAGGT GAAAACCCAGACGACGAAGAAGGTGACGCTAAG 180
AAGAAGAAGEAEEGT ARGARBECESAACCAAAGAACCCAAGAGAAAACAAGT TGAAACAA 240

CAAATCCAAATGCAAACCCAAATGCAAACCCAAACGCAAACCCCAATGCAAATCCTAATG
LaAsnProAsnAlaAsnProAsnAlaAsnProAsnAlaAsnProAsnAlaAsnProAsnA

T

g:C)C)C)C)C)C)C)

16

CAAACCCCAATGCAAATCCTAATGCAAATCCTAATGCCAATCCAAATGCAAATCCAAATG
LaAsnProAsnAlaAsnProAsnAlaAsnProAsnAlaAsnProAsnAlaAsnProAsnA

CAAACCCAAACGCAAACCCCAATGCAAATCCTAATGCCAATCCAAATGCAAATCCAAATG
LaAsnProAsnAlaAsnProAsnAlaAsnProAsnAlaAsnProAsnAlaAsnProAsna

CAAACCCAAATGCAAACCCAAATGCAAACCCCAATGCAAATCCTAATAAAAACAATCAAG
LaAsnProAsnAlaAsnProAsnAlaAsnProAsnAlaAsnProAsnLysAsnAsnGlnG

GTAATGGACAAGGTCACAATATGCCAAATGACCCAAACCGAAATGTAGATGAAAATGCTA
LyAsnGlyGlnGlyHisAsnMetProAsnAspProAsnAspProAsnArgAsnValAspGluAsnAlaA

ATGCCAACAATGCTGTAAAAAATAATAATAACGAAGAACCAAGTGATAAGCACATAGAAC
snAlaAsnAsnAlaVallysAsnAsnAsnAsnGluGluProSerAsplLysHisIleGluG
AATATTTAAAGAAAATAAAAAATTCTATTTCAACTGAATGGTCCCCATGTAGTGTAACTT
InTyrLeulysLysIlelLysAsnSerIleSerThrGluTrpSerProCysSerValThrC

GTGGAAATGGTATTCAAGTTAGAATAAAGCCTGGCTCTGCTAATAAACCTAAAGACGAAT
YsGlyAsnGlyIleGlnValArgIleLysProGlySerAlaAsnLysProLysAspGlul
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CCAGGT GACAGAGCCGACGGACAAGCAGCTGGTAAT GGTGCTGGAGGT CAACCAGCTGGT 300
GACAGAGCT GCCGGT CAGCCT CCTGGT GATAGAGCT GCTGGACAACCT GCTGGAGACGEGT 360
GCCCCCCEMILAMTIIBIMSGT GAT AGAGCAGACGGACAACCAGCT GGT GACCGT GECEAR26b3067925
GGACAGCCAGCCGECGATAGEECT GCAGGT CAAGCCGCT GGTAACGGT GCCGGTGGTCAA 480
GCTGCTGCTAACGGT GCTGGT AACCAACCAGGT GGT GGTAACGCT GCCAACAAGAAACGCT 540
GAAGACGCT GGT GGTAAT GCT GGAGGT AAT GCAGGT GGT CAGGEGT CAAAACAACGAAGGT 600

R
GTTAACGCCGCTAACAA GC%GAAGACTTGACTCTAAACGACTT CTGACGTT 780
TGT ACT CCOEEQA0ET GTGACGAACATAGAGAACAT CACAT CAGRATTACTAGGACCOCTG 840
CTCGT GT TACACCECHSGFT TTFCT T G EGACAAGAATOCT CACANTACEGRAGAGTICTA 900
GACTCGTGGTGGACTTCTCTCAATTTTCTAGGGGGATCACCCGTGTGTCTTGGCCAAAAT 960
TCGCAGT CEECHAACETESARTCEACT CETEERGTCETECAATTFECTEETESISTAT 102 0
CGCTGGAT WW&%@@AWW%@&%@?&W@&TC 10 80

TTCTTATT 1140
TCAACAA 1200
ATGTTTCCCTCATGTT CCTACEE#TGEAAA CCTGTATTCCCATC 12 60

cmmcme&mw&m&mxmmmm&mm&mmm 132 0
CTCAGT TTAGT AGEEECAT T3 GTFCAGTECEI T:CEF AGCECTTECECCCACT GITEGECTT 1380
TCAGCTATATGGATGATGT GGTAT TGGEEECCAAGT CTGTACAGCATCGTGAGTCCCTTT 1440
ATACCGCT CTTACEARIT FPETT FTCICFCTOAGFATACATITAAT 44 CGECEEQNAD No 17 Ani no
- Aci d seéaéhﬁéfﬁm%&%ﬁeﬂe@w&wﬁ%ﬂéﬂ?ﬂmw%leLeuLeuLeuC

SLGAAHV \P)
KKKDGKKA E TR &%é AGDG 120
AAGGPACDRABGRACDRABCCPACDRAA GA NGAGNGP NKKA 180

EDAGCNAGENAS QNN GANARNEASGV K EX JOKYERA RN E\AE RESV T EANCYRMERRR 240
VNAANKKPEBE AdANRE EFBY EHr ThPERNENG MENL T GGk GREdyWEQAGEFEAATRELAE PQSL 300
DSWMTSLNFLGGSPVCLGQNSCSPTSNHSPTSCPPICPGYRMNCLRRFIIFLFILLLCLI 360
FLLVLLDYCEMPYCPLY TPCST FNTEPCK T FTRAKIGNS BSCCETR 420
PSSV\AFAKWWS\?WSV\ESL%WWSPW%W&WSFXSPF 480

| PLLPI FEQ W, 4958 250 GQGN%% % De- A2y f&%%k&édcg Gef‘aggﬁe of the RTS

expr essi e RTS-HBsAg
ybrid protein. franslation product |n|t|ate romt he TDH3 ATG codon
b g QLA 2 s%ré Ef'\ ; g%&% g cﬁﬂTPgA ch, 9 q

i's SVKNMWTb@&ﬁh&e&f&%eﬁﬁ%hcTAGTGCCATTTGTTCAGTGGTTCGTAGGGCTTTCCCCCACTG

sequence.AAGETFAGCAGTIGE AT GEAGACAAATECEAAATACT TTGACC
CTATTTTCGAGGACCTTGTCACCTTGAGCCCAAGAGAGCCAAGATTTAAATTTTCCTATG
ACTTGAT GCANALT -

TTG%(XITC?¢ﬁ#ﬂ??@ﬁﬁﬂﬂgﬂéﬁﬁﬁygﬁﬂﬂyPGEKPWZAT(BQSYﬁ¥Q§§€E§K§VT@%@UV“@Q@CT
TACCTGAAAAAAACGAATATATACTAGCGT TGAAT GT TAGCGT CAACAACAAGAAGT TTA

e e T R A OB S A R AR T T CARAG

ATACGTAAAT AN EAR AGT AL GAL T TCATANEA T RAETAAGE CAAABA JAGEELT T

TAATTCTGCTGIAACCCGTACATGCCCAAAAT AGEEEGECGEEGT TACACAGAATATATAAC

AT CGT AGGE&A TG GAACAGTT ¢ ATICCCTEECATGEALAMAAT AIAAT CEEAGCTTGC
TTATGGAGAGCATTCCATAGTCTTTGAAGAAGCAGARAACAGATTATATGCAGCTATGTC
TGCCATTGATATCTTTGTTAATAATARAGGTAATTTCAAGGACTTGARATAATCCTTCTT
TCGTGTTCTTAATAACTAATATATAAATACAGATATAGATGCATGAATAATGATATACAT
TGATTATTTTGCAATGTCAATTAAAAAARAAAAATGTTAGTARAACTATGT TACATTCCA
AGCAAATAAAGCACTTGGTTAAACGAAATTAACGTTTTTAAGACAGCCAGACCGCGGTCT
AAAAATTTAAATATACACTGCCAACAAATTCCTTCGAGTTGTCCAATTTCACCACTTTTA
TATTTTCATCAACTTCAGCAGATTCAACCTTCTCACATAGAACATTGGAATAAACAGCCT

TAACACCACTTTCAAGTTTGCACAGCGTAATATGAGGAATTTTGTTTTGACAACACAACC

CTTTAATTTTCTCATTGTTTTCATCAATTATGCATCCATCTTTATCTTTAGACAGTTCCA
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TTTTAAGCTGGCATCCAGAAAAAAAAAGAAT CCCAGCACCAAAATATTGTITTTCTTCACC

AACCATCAGT TCATAGGT CCATTCTCTTAGCGCAACT ACAGAGAACAGGGGECACAAACAG

GCAAAAAAGEOGOAMRHAST CAAT GGAGT GAT GCAACCT GCCT GGAGT AAAT GAT GATAIR2008/067925

AAGGCAATTGACCCACGCATGTATCTATCTCATTTTCTTACACCTTCTATTACCTTCTGC

TCTCTCTGATTTGGAAAAAGCT GAAAAAAAAGGT TGAAACCAGT TCCCTGAAATTATTCC

TTCTTAAACTTCTTAAATTCTACTTTTATAGT TAGTCTTTTTTTTAGT TTTAAAACACCA

AGAACTTAGETTCGAATAACACACATAAACAMCAMAT AT CECTCOOGATCCTAATG

Met Met Al aPr oAspPr oAs nA

CAAAT CCARAT (XAAREICAL '

LaAsnPr oAsnAl aAsnPr oAsnAI aAsnPr 0AsnAl aAsnPr oAsnAI aAsnPr oAsnA
CTARDTTICAA PTG

LaAsnPr oAsnAI aAsnPr oAsnAl aAsnPr oAsnAl aAsnPr oAsnAI aAsnPr oAsnA

CEECART CCARKFECTRATEEAR

Cana %ﬁi@%ﬁ%@%&%ﬁ%&%ﬁﬁ%@%ﬁ%ﬁ%@%e

LaAsnPr 0As RA-ASHRIASHALAASHPEOASH AL &AS RE(QAS WS ASRASEE NG
GTAATGGACAAGGT CACAAT AT GCCAAAT GACCCAAACCGAAATGT AGAT GAAAATGCTA

LyAsnQd yGraGyHe siso et R 0dsicAs rRrro AsatAs pRraoAsoivtg Asiidah&spd uAsnAl aA
ATGCCAACAATGCTGTAAAAAATAATAATAACGAAGAACCAAGT GATAAGCACATAGAAC
SnAl aAsnAsAM TEVEr TS ASHASARSTTASHECT S PP BEICASPATES HF SSGEREE uG
AATATTTAAAGAAAATAAAAAATTCTATTTCAACTGAATGGTCCCCATGTAGTGTAACTT
LnTyr Leuly SEV SRS AT SEFt T e Ser Thr G uTr pSer Pr oCysSer Val Thr C
GTGGAAATGGTATTCAAGT TAGAATAAAGCCT GGCTCTGCTAATAAACCTAAAGACGAAT
Ysd yAsnd yl | ed nVal Argl | eLysProd ySer Al aAsnLysProLysAspd uLTAGATTATGAAAATG
ATATTGAAAAAAAAATTTGTAAAATGGAAAAGT GCTCGAGT GTGT

euAspTyr A uAsnAspl | ed uLysLysl | eCysLysMet A uLysCysSer Ser Val P
TTAATGI CGTAAATAGT CGACCT GT GACGAACAT GGAGAACATCACATCAGGATTCCTAG
HeAsnVal Val AsnSer Ar gPr oVal Thr AsnMet G uAsnl | eThr Ser G yPheLeuG
GACCCCTGCTCGTGT TACAGGCGGEGGT TTTTCTTGT TGACAAGAATCCTCACAATACCGC
LyProLeulLeuVal Leud nAl ad yPhePhelLeulLeuThr Argl | eLeuThr| | ePr oG
AGAGTCTAGACTCGTGGTGGACTTCTCTCAATTTTCTAGGGGEGATCACCCGTGTGICTTG
LnSer LeuAspSer Tr pTr pThr Ser LeuAsnPhelLeud yd ySer ProVal CysLeuG
GCCAAAATTCGCAGT CCCCAACCT CCAATCACTCACCAACCTCCTGTCCTCCAATTTGTC
Lyd nAsnSer d nSer ProThr Ser AsnHi sSer ProThr Ser CysPr oProl | eCysP
CTGGTTATCGCTGGATGTGTCTGCGCGT TTTATCATATTCCTCTTCATCCTGCTGCTAT
Rod yTyr ArgTr pMet CysLeuAr gAr gPhel | el | ePheLeuPhel | eLeuLeulLeuC
GCCTCATCTTCTTATTGGT TCTTCTGGATTATCAAGGTATGI TGCCCGTTTGTCCTCTAA
YsLeul | ePheLeulLeuVal LeuLeuAspTyr A nA yMet LeuPr oVal CysPr oLeul
TTCCAGGATCAACAACAACCAATACGGGACCATGCAAAACCT GCACGACTCCTGCTCAAG
LeProd ySer Thr Thr Thr AsnThr G yPr oCysLysThr CysThr Thr Pr oAl ad nG
GCAACTCTATGI TTCCCTCATGTTGCTGTACAAAACCTACGCGATGGAAATTGCACCTGTA
LyAsnSer Met PhePr oSer CysCysCysThr LysProThr Aspd yAsnCysThr Cysl
TTCCCATCCCATCGT CCTGGGECT TTCGCAAAATACCTATGGGAGT GGGCCTCAGT CCGTT
LeProl | eProSer Ser Tr pAl aPheAl aLysTryLeuTr p@ uTr pAl aSer Val Ar gP
TCTCTTGCSCTCAGI TTACTAGTGCCATTTGTTCAGTGGT TCGTAGGGCTTTCCCCCACTG
HeSer Tr pLeuSer LeulLeuVal Pr oPheVal A nTr pPheVal A yLeuSer ProThr V
TTTGGCTTTCAGCTATATGGATGATGT GGTAT TGEGGEECCAAGT CTGTACAGCATCGTGA
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Al TrpLeuSer Al al | eTr pMet Met Tr pTyr Tr pd yProSer LeuTyr Serl | eval S
GTCCCTTTATACCGCTGTTACCAATTTTCTTTTGTICTCTGGGTATACATTTAACGAATTC
Er Pr oPhelweRo@lmsoieuPr ol | ePhePheCysLeuTr pVal Tyrl | eEnd  PCT/EP2008/067925
CAAGCTGAAACAATTCAAAGGT TTTCAAATCAATCAAGAACTTGTCTCTGTGGCTGATCC
AAACTACAAATTTATGCATTGI CTGCCAAGACAT CAAGAAGAAGT TAGTGATGATGICTT
TTATGGAGAGCATTCCATAGT CTTTGAAGAAGCAGAAAACAGATTATATGCAGCTATGTC
TGCCATTGATAIST TTGT TAATAATAAAGGT AATTTCAAGGACT TGAAATAATCCTTCTT
TCGTGITCTTAATAACTAATATATAAATACAGATATAGATGCATGAATAATGATATACAT
T%TTATTTT%TGK%&‘@AAAMMAAVE&TMBM@A@@ATGT TACATTCCA

AGCAAATAAA wmggwmm&mm
AAAAATTT. TA fgﬁ&%
TATTTTCATCAACTT G )
TAACACCACTTTCAAGHRTSCAG AHEBAATR wwr

PR
CTTTAATTTTCDCAT TETTTTEREAA PRAT RN A TETR WMWH@M@M@A@TAGCAATAG
TTTTTTCATCCCAACATAIGET, ahid CGAGCCTAAAATTCAGTTTGT

CGGICGITTT. G(H' A TI'E%%&A'EE% @@EEB]KET 'EIETCE@H AT(k¥dahe thiol

TGTTATTGTA GATTCCACAACTTTTT

TGCCTCT TTTTCA ATATGAAGT TCCTTCTGAAC
TTTTCCACTAGCTAGT AAATGCT TGAATTTCT CAGT CAGCTCTGCATCGCTAGCAATACA
CCTCTTGACCAATCAAKAR TTINEEF ARSI PA TGRS is N-acetyl
TTAATTAACTTAGCGTGS?smTﬂmm@AthTach@WGﬁ@ﬁm@m@r@lﬁaﬂm@@d@@m

TAGGT TTGTAATCT AAGLoDe bIdtd GAAGEIFESIHeTOAAT TTCATCATCTTTCGGGATCT
CTGGTACCAAAATTGGATAAGCTTCI ai ms 1. A conponent for a nalaria vaccine
conpri si ng: a) ap d corn E, @C{ 1tnI ccfau%ff—r %e?eu? Hl%/s?abﬂ?m%?g]%l e nogeni ¢

particle derlved fr dx>strains and S
antigen from Hep%‘PP? WERCER C&Bﬂe}n@ﬁélalng}lxﬂﬁ?ﬁ’%ﬁ@ ‘S antigen, or c) an

i mrunogeni ¢ particle conprising RTS, CSV-S and optionally unfused S
antigen, andl d) A cetrpbnéritzcagdiagenmtnycanpsfictdimg lao 8t aberkinzthagorap@rent isi t h at
| east one thiol f§ygpeHifemallatynoup, or mxtures thereof. 2. A conponent as
claimed in claiml where in the stabilizing agent is N-acetyl cystei ne,

nonot hi ogl ycer ol st ei duce tathio hi o coI ate or
m Xt ures t b reofA°§ bR ﬁ%%ilﬁs?%gaﬁvé b ot i Fath
st abi | i zi ng agents abqutfoh®t hZogl ycerol , cysteine or a mxture ther eof. 4. A
conponent according to any one of clains 1 to 3, wherein the conponent is a
l'iquid fornsl ati aronponéht@OERANE NG ARG ¢icigmb a t6 Baivierdin thb &rgiulutiohe pH of
the Iiquid formualipnijy about 6.5 to 7.2. 6. A conponent according to any
one of clains 1 to \/\herel n the fornulation is |yophilized. 7. A
conponent according to any glﬁof cl ai ns 1 to 6, whe ei r:]diyge stlabl l'ising
agent is cyétei nécaﬂawp%ntﬁﬁ% £ 1 AN PR of; @Sdtq%w crgl Dilisge A
conponent accor digegt seystayie ane isafresshhinrthe n_amggO?l andheleiviwt he st abi | i si ng
agent is nonothioglycerol, which is present in the fornulation in the range
0.01 to [ %@/ W. A component according to any one of claims 1 to 7, wherein the stabilising

agent is monothioglycerol, which is present in the formulation in the range
0.01 to 1% w/w.

9. A component according to any one of claims 1 to 8, wherein the component is
stored in a glass vial.

10. A component according to claim 9, wherein the glass vial is amber.
11. A component according to claim 9 or 10, wherein the glass vial is siliconised.
12. A component according to claims 9 or 10, wherein the glass vial is un-

siliconised.
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9. A conponent according to any one of clains 1 to 8, wherein the conponent
is stored in a glass vial. 10. A conponent according to claim9, wherein

t he gl asswoizadv/isg7ianber. 11. A conponent accordi ng to clParmP008/0679035
wherein the glass vial is siliconised. 12. A conponent according to clains
9 or 10, wherein the glass vial is unsiliconised.13. A conponent according
to any one of clains 1 to 12, wherein said conponent contains the el enents
for one dos&-f or ARIWERFHACEHLING &R ARy A AUFAHES d dp dnwharein saigl comnegafonent
according to cl afntdigs thalelmeints fohenaodasc dorsisjccompeichen@sligveant RTS, S. 15. A
conponent accor deésigpdnenss) ai m 14, which further conprises 2.25ng of sodi um
chloride. 16. A conponent according to claim14 or 15, which further

conprises 1 Ny, of i 2 |, ) : i ny one
of 61 ai ms 157t o aorRBREk I AHHERS i 1w R E IR0 LSk o ECY O
18. A conmponent éé%ding to any one of clains 1 to 12, wherein said
conponent contains the elenents for 2 doses for injection excluding

adj uvant cohponeAtcompbient Acaodipg e piinad ¢.owldich gurther corapmsct 2t20nig2bfand 18,
wherein the one gRiseneRIBEHESes 50ng of RTS,S. 20. A conponent according to
claim19, which further conprises 4.5ng of sodiumchloride. 21. A conponent
according to claim19 or 20 ich further conprises 250ny.of

monot i ogl yEer of A agpoRtny 3peorlili sl 48H. FURE S SE SR RA P8 O o 12 o
19 to 21, whi ch P@PetRERIEIHri ses 500 nl of water for injection. 23. A
conponent according to any one of clains 1 to 23, which further conprises a
further mal ar.ia Anbhgenentadeording dPONE@RtofatdmsdBng 16ovidtafmhes, wherein the

further malaria gphingieR 159 0@FWARS o i[&cFod.al ci parium and/or P. vivax
wherein the antigen is selected fromDBP such as Pv RIl the receptor

bi ndi ng dompi n of DBP, PvTRAP, PvNMSP2, PuNMSP4, Pv 5, PvNMSP6, PvMSP7,
PVNVBPS, PvMBPY, PRRRONgascerding o ahsnenc Hfelais | t@f@m hqreingspid CoRPQRETgen,
MBP-1, MSP-3, LSpentaing hacmentyfor 2 dases TrapjccE@nexaidimpadimamt, RAP2,
Sequestrin, POB2conFjloaRRts. SALSA, PfEXPl, Pfs25, Pfs28, PFS27/25, Pfs48/45,
Pfs230 and their anal ogues in other Plasnodiumspp. 25. A vaccine for

mal aria conpyi Si AgofERIRANGRiNE%o Ol 190 10 Und Y G InELAIEE, 1 t0 23 and

an adjuvant sel ecte ' 1n water formulation conprising QS21
and 3D MPL, or bR R ¥Pnul ation conprising Q821 and 3D MPL. 26. A
process for the preparation of a conponent as defined in any one of clains
1 to 24 conPl.i si Agoewpnasscomygdiag BNAase ddemtieh émtedcogptisve 4pmug e n in a
sui t abl e host, reggawechiogdséhe product and m xing the recovered product with
a stabilizing agent. 27. A conponents for a malaria vaccine as defined in
any one of ai 1 to 24 or a vaccine, as fined.in claim?25 r

ot venti on o JZ\&PH@%@H@@C%?%%?%&% 19338 518 sl rani 63 2afa ofea 1 n

any one of cl ai n@omothwebaewl. a vaccine as

22. A component according to any one of claims 1 to 12 or 19 to 21, which further
comprises 500 uL of water for injection.

23. A component according to any one of claims 1 to 23, which further comprises
a further malaria antigen.

24. A component according to claim 23, wherein the further malaria antigen is
derived from P. falciparium and/or P. vivax wherein the antigen is selected
from DBP such as Pv RII the receptor binding domain of DBP, PvTRAP,
PvMSP2, PvMSP4, PvMSP5, PvMSP6, PvMSP7, PvMSP8, PvMSP9,
PvAMA, RBP or fragment thereof , PEEMP-1, Pfs 16 antigen, MSP-1, MSP-3,
LSA-1, LSA-3, AMA-1 and TRAP, EBA, GLURP, RAP1, RAP2, Sequestrin,
P332, STARP, SALSA, PfEXP1, Pfs25, P{s28, PFS27/25, Pfs48/45, P{s230
and their analogues in other Plasmodium spp.

25. A vaccine for malaria comprising a component as defined in any one of claims
1 to 23 and an adjuvant selected from:
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defined in claim25 in the manufacture of a medi canent for the prevention
or treatnent of malaria. 29. A nethod of treating a patient susceptible to
Pl asnodi uwoi2ndsasviiens by adm ni stering an effective anoeot/EPRoa/0¢®eEI ne as
defined in claim25.

26.

27.

28.

29.

a. an oil in water formulation comprising QS21 and 3D-MPL, or
b. a liposomal formulation comprising QS21 and 3D-MPL.

A process for the preparation of a component as defined in any one of claims
1 to 24 comprising expressing a DNA sequence encoding the protein in a
suitable host, recovering the product and mixing the recovered product with a
stabilizing agent.

A components for a malaria vaccine as defined in any one of claims 1 to 24 or
a vaccine as defined in claim 25 for prevention or treatment of malaria.

Use of a component as defined in any one of claims 1 to 24 or a vaccine as
defined in claim 25 in the manufacture of a medicament for the prevention or

treatment of malaria.

A method of treating a patient susceptible to plasmodium infections by
administering an effective amount of a vaccine as defined in claim 25.
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