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asp&aés% w%al(%e ang“%smgaﬁﬂtgé& Pl %ﬂ@@edwﬁcles The
lattgg %rﬁéfrru%t ¢ pticlsimage pp Arnags Ha phthg fusion prgkaim synpsnt GSV-S

anthwhieb doNQF contagrmptusfitshe: Beofigennh&hdstmot wethinexprbe dsimhby
theoB5is Btth@ughPtBa) inamtk el Badtic)es CovmprisHRSC OIS afd wdigdd S antigen
accBRIYPHCthe Q{V'eﬁiﬁ@n tHRCEOUH &Qﬁ oneﬁﬁ GQreRinged bp&lé}@zﬁ&?fntae
favhlngble v%"nw%' %tlml%fmﬁ%%?mu 11%9 thC' %’t I de f

expreSS| e po ynucleotlde for
ex Ere33|ng the heavy chain of the I mrunogl obul i n
frgheagventageeidhelpargcles aeneedipg tof the inngnapbsdhatélrare is deotential

to e plicas paicles ass kiviee dOSRQW NIl ohigitihg €& shime op inyitun ddvebodfl idenune
resSoHz0d} Sienpdd CBV@banﬁ@Feﬁ voHlick B& nbt @Rtailk BidfubedoS aftaicd.

I mrunogl obulin nol ecul'e or a / functional fragnent

t hereof and the expression cassette (PO') conprises a

pol ynucl eoti de encodi ng at | east part of the heavy

chain of said i munogl obul isn nol ecul e or a functiona

f ragnent thereof To _arrange the expreSS|on cassette

o o T T Y



preferably included in the vector, such as e.g. 5

untransl ated regions leading to 5 cap structures
waeiovaklses f or recruiting ri bosones and st op cORGIEP1008/068130

term nate the translation process. In particular, the

pol ynucl eoti de serving as the sel ectabl e nmarker genes

as well as the pol ynucl eoti de encodi ng the pol ypeptide
In @ftaimhastse stchaayedse celisapseraxpedsadribie fustdnepretont (compusing the S
anttdeANBGpohiconslelasyvriME ipfoeseotein NPt prticki @mposed of
nuBERIPEBHSmerbbE s4i8 FWidRHotdifaNTaEd HehOlcntiBGp Rl RGLEARLE

alr%l%&léglrrleg NN e%%ﬂletJh[% 0|re [h‘t%gﬁ&' r}@% cgfet—tt%f 1t1£‘t39§ Ed¥ression
caspeiep |ﬂteea£§3§t}51§t awemhfedi i laj ?Htoé‘PW%%&fﬂJé‘Qk‘F%ﬁ antigen.

(i.e. translation) and proper translation term nation.

Furthdrmoodt paoticle wethphe sipcdiv ratio tan bappajured by epployarg yeast,
Sad¥hlionBest APer3siRE QRRIaQD(H indT COGafaRAEA{aELssion number 20820),

und? 'ﬂ}’e‘}%{ T B8 5icf( cg' B? Js?t%f rS‘irﬁﬂl KBnARTPD ARARLES uch

yess CR SRS BF PGy - VReeq 5o Bt e rS'&%C%tfi@g 0 4 1Rygption.

nhereln t he expression cassettes conprise at |east one
Funthrepmotegpartaglelf wrth preoapotific faivntenaie carbeprepared Al thiplagyling yeast,
PidhhEpphy sl calvabauadsly sash helsnaeRuitiigs oricvmneolbirbduction of
the%aﬁmta%c&}ﬁﬁl QcheaﬁM@d@)nc |Fﬁﬁﬁerrﬂol?@ tlﬁémlefﬂrd}‘ﬂa}tﬁrles is
obtglne%? ¥th ?arley%n thF certaln grornot /s aft ern elo%edSl C’f‘he migs f;or pastoris

arefhaglien f16n asg 3 Befici NS EORRIPERCIAE LIRS 19 e&pmﬁect & e ey
cergripianc by sonponstangeathe yeldprotagbed Ottinydstoy mare Hpee abtaingd adien
Sactlitonasesqabiishé i.eniyioyedpr oot ers are

transcriptionally active in a w de range of cel

r n e ose

T YERP AR £30oP SNl decdyid PR\ELTFAE Bl

regul ated by induction or derepreSS|on Pronoters used
In gngraspeey L g is prcoabbenoyeagfstighoY 833s i n manmal i an

cells should be strong and preferably active in a w de

In &r@N@Pe@heCRlabt it WREMbIANPRISE drath YU t ative and
quantltatlve evaluatlon of the reconbi nant

onpter ea ected fro the
R ‘%‘?fﬁlél b AT g%%%f R e
dengiy pEthea) HigcHPHibY bt%wproc@ﬂam& cc for example
figweo hbeed 24)a muri ne rosa 26 pronoter, a pCEFL pronoter
and a b-actin promoter. Strong constitutive pronot ers

VaMbi Cappfiac NG @ BERS&d BenkihcfBRYsta6t the tpyeqﬁeauloﬁ o yslg pblketcles for
qe Eﬁ) %ﬂdremotn c%ssteﬂ tf&ethgﬂl%{b m}%étlétsht R 111 eﬁ%& 11{% ?@geﬁ&me ofa

ar
yeatswﬁree SO S SO SR TIPY, cipy EHBE SantidHd A pelied person
WoHgng Wethg ﬁphidg pledgblede Patrerdad syagh ;hogtn%f the pagneratonf particles
accGobag togthelitventere RActhicedesdilsart pravideddxeprvessi on vect or

of the present invention mhen t he pronoter and/or

wiFRPAR Ehlhg thd Mﬁld%%é r% ﬂ}glgwatqmjélﬂfacé}{fgofor example
P

A
ngegtggué: é g&jeetﬁ gﬁ ogg JISG et{aﬁee B BF%%F}?(?IH@( S)jeagtfcells may assist
m tihhf"‘élalé]é@ IQrfshe Leqregted tideyer pronoter and/ or

enhancer than t he expression cassettes for expressing

CSwhg sel ectabl e markers. This arrangenent has the
ThefsRfmlprbfRat CEPLELeth 1%9@(??11' tRt mfveﬁtldtf]@onﬂﬁi%@ ok @rived from
thel({g frro?e?ﬁ of P, \gvax ;Ilfnrk V Ahti Iill %? é) %ét?v% rtrgtrehl Juth as

a ta
q@’;pra S é’r‘égctx nas emgée twﬁapm@%?ﬁ g
Altgmetwftlh ehodr DY peatpiormaf ba hleybstsl preteiroer drimes protedn peyaprising
cletriaatsifroch Mdidltgle Taed [T CRpateihy When greddtteriinfused to S antigen this
wilDB¢ RIFEH QU S & £hylid BsiBRproteinl M ted and shoul d thus
be focused to the pol ypeptide of interest. According
to one enbodi nent, the expression cassettes (PO) and
(PO") (if present) whi ch is/are used for expressing
t he pol ypeptide of interests conprise a CW
pr ormt er/ enhancer SpeC| f| c exan‘pl es are descrl bed in

I — o o o e o



growt h hornone (bgh), nouse beta-globin, the SV40
early transcription unit and the Herpes sinplex virus
W@ booadoglispe ki nase gene. However, al so synt het i BCT/EP2008/068130
pol yadenyl ati on sites are known (see e.g. the pCl-neo
expression vector of Promega which is based on Levitt
el al, 1989, Genes Dev. 3, (7): 1019-1025). The
CSNe$ yadeherain am gintec ttam th eowx festoreprofaimmonieisgigoup
seqaomsei fedgnitgt &frmIWé QIrywinsdft/R vien ahd aseduracsBvdémimtfiom the S-

ant%ggogﬁre b¥itRasy-A site (see e.g. plasmd pSV2-DHFR as
scribed in Subramani et al, 1981 , Mol. Cell. Biol.

854 864 nt heti.c A S|te )
i@%@ %Sa’ﬁq&%?fafe%%ls Pf%iﬁét}f algp téé'F F st%Fs‘@’&h %’eq&ﬁtﬁfoten}s-
oz¢ In anggepectisasvaaion eaplqypp:CS prptein Ges)typndl b asgthternative
asppctl tyeAlmrenteon( rovidaea hylavd protedr comgrjsinglheepeatpméstsoronype I and a
repeRASPALIFRS tyRYL, FoNBahHe WHerBMNANECeEphs BeitsHRM &)pcandd Ricluded

1ntﬁ9hglﬂr1c[ﬁﬁ? {@%Q@Jﬂfs%@g?sgpne enbodi ment, the expression

cassette or expr ng the polypeptlde of interest
nprise an intron. Most ?enes from hi gher eukaryotes
Th%thI‘éWhllinﬁlﬂ? piegcipmiik gengradly QFRFEE: duri ng RNA
at lpaso ors e unittdeiised womdhe cdnéal weededionadsttypck s are
cir@x¥pefseie pdten of P wi@nbhy in transgenic systens than
at 16418 Bﬁé f‘e@kat%ﬂﬁs&é%b‘éa FrohPhK iRl E‘éﬂe@ﬂﬁg sddaybt ¥ 1ypk i rons

CHCInSBrz S n)mnoFP v end of the open reading frane
ACEEP AR ?9 an |ntroﬁc may be conprlsed in the

expressi on cassette(s) for expreSS|ng t he
Anp shijabégpstrage ¢ BF. voraximayebegnployedindee inventiandneladiagt hatina,
Anexipt éis Sabh Batre), Ksaeah, ChinapThaiayd dedémasal bdid)ehdWésinam. The
corlsictRh S0} BY N8 ds BhscR oADK Skhefhan Gﬁbre%b@d]ﬁéﬁl(ysa) S&E Korean
strdipe ' end of the open reading franme of

p ypeptlde to be expressed. Hence, a vector nucl ei c

idis provided, wherein at |east the expression

It 1%:'3%15%‘?@ that thopyesepsastitbesirfse prtgesdianm Hepatits Byboostighe
iminebageerity o€ ther@Srptotein andionhads stabititys endior okistshreproducible

map@fayites epthiegeottidr expressing the pol ypepti de of
|nterest Sever al SU|tabIe introns are knomn in the

In %nheén%% Rhe t'ﬁ? ﬁ%berhﬂf Sien SR 818?853(65 %a%‘ﬁ fef}ﬁ;atafd%%ﬂ%%e shown
MG gnlny éaeq%n%q@n@szﬁ%é % SleriyedfrogyCSV and 269 to

4945@4]@ degg¢dhiomite Tl rypeptingiesingfacida ta@rlegoduqeé by genetic
corsyaétivat (whidh) i wartiaulatmasbd heicdlaS appropligte RKIignfouommindhieids,
MEBRILIA a0 | e BerPiciQPELi Ry TeImh %lasﬁ‘ﬁd POFMRD G Pﬁ% 4)

heé

preferably pl aced before the ATG startcodon of

i nteres consi sts i ntron
T BTt PSS b pistoip e SERMTDNgriat B eamSERI DN ot o
splice site of the nouse |1gG Heavy chain vari abl e
In oregindrd{mes tle gprti@atomréng & the 190G fioBisqubreded tor ayli@ibd
forMafhdiot 3drhprilay BE hBEdxi@int, Fbr exal;gﬁ‘@an EYRRidhnt &dnBdining an thiol
furi ] %%Zl%' forkx %n%ﬁ%g%g@eqol Noam EER% % %@f\% Oflutathione

g
s ?}?5%0? RB g v fa?f/ Fenlefrozsws pPppgordRoldases for
recpmityioanvite aritngorTiaihadivrant neheppprulgitnempy e provided in, for
cxanhlanghgeviabsushfaedind. glasstvivad aeﬂppreplsate rihamp lagfacttht ivor 1s
ambé@t én @h althfattanstaddieional BRpedt bk yen isisaduded fidne tHoHbFhulation.
expressi on cassette is leading to a snaller non

%lg?ﬂo%gl%&g‘{ﬁ‘{%@ﬁ&e %Eeo%ﬁ};g%g erﬂ%?.‘g_l%a ?Vlgéd il -

Iyoglybired Ernontanally g ey lqngmrfbwl apipygidant for

exanepielan prsiaxidanseayseinisnsithiol fungtidnst gm, sush asmogothioglycerol,

N-getyil ogeeihe, ogbteint] glatadond drinvirsuresAbeeofli ngl y, a vector
nucleic acid is provided, wherein the expression
cassette (MASM conprises an intron which is |ocated
3" of the anplifiable selectable marker gene. A
suitable intron may be obtained fromthe pSv2- DHFR
vector (see e.g. above). Said vector may conprise at
Ieast one addltl onal expreSS| on cassette (PSI\/D

o o o o,
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Several suitable DHFR enzynmes and accordi ngly genes

are known in the prior art that can be used in
weowpsistd on Wi th the present invention. The DMEREPRZNYS/068130

be a wildtype DHFR or a functi onal vari ant or

derivative thereof., The terma "variant"
In anplicrragive gepect ﬁhe% brad fasiem repteimed ﬂr?dwwoaﬁ@mmw%?@mn
deraveid fwna e intitang Guenica, Exchamgless (desqibed & patilished US application
NoSEY 194U96 Gty mublislshdl dsiWOSH00M 1t1 B36% s @bt docomthedc8¢ritee a

muBnk hbSRAWANEES . O PJaRRulRSRRSEANS BRI QAL ¥ MBhe nﬁdi%t%ﬁd wild
typg Ip%tg 'ngfn ?%{ﬁ%'é I1 fsalnﬁ ) cf% 5Pt %tg\rﬂ{;c lltl ﬁ@%rtek 9%@ 5. Sequences

BBt A5 OMHE 4 PARRIPH ST i 8P S Edeh of the
abeV@ﬁﬁé:tnlc@Imor hwsein bygefermmesi onal fragnents of the
foregoing, which still have at |east one function of a

Th@ﬁlﬁi%nqﬁaﬁéfmc SVEemBARR gemnpld e fRepial ahpyymehRepieshidrpmr-s2
(se%\I h\% 9&' 'ﬁlec&'aﬁ@ dés@}%uﬁ%ef"ﬂétﬁfs Rﬁn%ﬁe@th?jgg Ah{e@Bduence

r RS
{fﬁ%eﬁ%{}?lﬁé 2 glélgerw abl‘egtcx Fitions

pf@é?ﬁsﬁhﬁlf%l‘i’lypr@@hﬁ)gﬁgdsto Wi | dtype DHFR According to
one enbodi nent, the DHFR gene is the wild type DHFR

Th@esgor pRITOS @hmg atyQadd clisdrhelr &ptesioh @eitoRL-basstevdadiTiRearrying
thqu\e S%ﬁ%ﬁ@n Bads &GRS TBH P&Bhﬂ%ﬂ?&lnt é’}?ﬂ’rés@ﬁh 198r1@?ﬁ§‘ ﬂ—tlahﬁ)ter
derlve e yeeitch Eeneo(?:]ogl{] ?ﬁutlve ex%:ﬁssmnc)W})l(%congt m%l

in trons RV
pRﬁIQS“%ye%?raléﬂﬁ Iehb4I9¥r on at the 3 end of the DHFR
gene (see above). A different alternative could rely
Consiruictien oBgR A 584Ut ant / var i ant havi ng a hi gher

senS|t|vi ty towards MIX than the wildtype DHFR These

tﬁg‘tfbt n@r\%ﬂ?% I?E[té F?(R)% %Cfo? dsgﬁﬁﬁaﬁlo%h%s

B%HE

vec t

Conégygte%ﬁ%ds e ipfD {IG0 T N R rhggGssiongBimber
Y1#4E0r P rgsultiag alagwplpldE S /e VImdhrest ¢xprespien veg@npGfl-S2
wegdnomees(retgl. widHQeRpFRpiate dngzyms. Jeefeetor pGfl-RAtwaa constructed
(at OISR M/ VidnitidRp cufmﬁghlﬁo&dlﬁ'fé gaievdeforusieith aMbdgtairfeslagSs

exp?@ﬁ@ tdays%tté Od%(xgg]gh St HRh ST ARG s, MIX  th@thal Heframe
Py o

iR cEre o] (s L SR OB g anprgeauence
riﬁﬁagt)]ild’i%qaﬁlefiﬁ’@ LERE0i(Re Yensitivity of the DHFR gene
towards MIX can be significantly reduced so that said
Thy BNAasdquedes becadsgathapraitighef thaptdstaliaeatiohii) in one

emBOAARMH ﬂeﬁ%k'e@ 8% tra%‘rfﬂtlb&ﬁ o] eﬁée?llleglttse g%’;bggﬂ;lglegﬁ?iggﬁ gjgﬁlr yeast
geM&?%%g%p Qk‘t_)g:ndl éﬁﬁ” ni Respecti ve DHFR

variants can be used to overtltrat e" endogeneous DHFR
Saechpranyieserevisiigl d type cell |ines. Respective
An"expbsoacdsicterfol bgsidsmnirtsiof ehdjhdﬁﬁtmrmz@n for canmpleebé

corlstraWBd b@nFﬂwﬁn@fﬁe%lwﬁl g fdi@re@Xpressi on vector can be

o Sel Cﬂr&% o QMukh& Qéx‘l%ﬁ fo‘i"&%ﬁ%ﬂe”ﬁmﬁﬁhé S‘Eer@v&}{zo‘??'ﬂ | gene.

near ve I
* genétsieﬂ &F%ﬁ?@lnﬁﬁoﬁ%apﬁ’ﬁod’“@ﬁ@& SPF‘)&?%genent wher ei n
* t heAgransgripgiondermipatiagricquence apriained Wi in the sgquence, derived, for
cxapryerta thefS. chevis MeSMGgpreessi on cassette (->) 1.

Gene encoding the mammalian anplifiable selectable
Anré&?nlﬁﬁfe cﬁ’fa shftgo1€ MREMe8X Prfe%ﬁ&'n@fér ERRSEE Secdrevidial TDH3 gene
M golna 'y an intron of the (MASM expression casset

I'V. PolyA site of the (MASM expression cassette

( ) V. Pronoter of the (PO ) expression cassette (- )
A syitablp pased e therebg eaplpyedoriasast ha seqsseq engoding foryhe hybrid
fuskml protetl iatt 4 glatabledodi fogswntipsisy paptiadelobf 4 atiwblegiiasmid is

which is inserted in the (PO) expression cassette (-

) VIIl. PolyA site of the (PO) expression cassette

(->) I X. Pronoter of the (PO') expression cassette (-

)X. Intron of the (PO') expression cassette (->) Xl.

Pol ynucl eoti de encodi ng an saddi ti onal poI ypepti de of

i nterest, \Nhl ch |s |nserted in the (P(] ) expreSS| on

T T T A e o a1 o o



The vector according to the present invention can be

obt ai ned by arrangi ng the expression cassettes in the
wWEe@pesoses der and orientation as i s descri bed PCI/ER1088/068130

above. Arrangenent of the expression cassettes/genetic

el enents can be done by using suitable restriction i
PRERPpHR 8 24REr 0 RAsPhyedtriar eriiidng # puitiolfeXPiessign savssifce see Fig 1
and heanapdpy s Surther detetior . Accordingly, also a method for

produci ng a vector nucleic acid as described above is
ThPpRYh AR Yekal Ros@inthn RINAIATPI £8%t QdABE) BFedimple a
gerl SR8 dihg for a%ltilbl(())y}% ?e%is?aggggﬁ ﬁE%b%'If%ﬁé Sut@opll, | east one

exXpressron cassette or “expressing - a’pol ypepti de

of interest; (b) an expression cassette (Ms5M .
As dpapised by caserahdrdchaionyeesert abiiee yih Repssgbnencodag Gpv-S
ancexpeasencoraseis satdding fdASMntiganfromdiapgtias Bamayabd @nployed to
pro®R|gafticdyl Rcordflga6 tiabhecihker gene; such that the

expression cassette (PO) is flanked 5 by the

expression cassette (MASM, th Xpressi on casset t .
Ge@gw%m R LTSS A 4% oo s BB Rer R SRR Ein Bepyricl
andawH! prehasicpne 19e MOKHPENSISIoN caasstiet for theuputigen integnpted am s
genoBM) are arranged in the sane 5° to 3" orientation.

In case a circular vector nucleic acid is produced,

In $RE&n9SIaRhEM 1Rl GBS 120 €3 aS58PBLEh RULE § apfiestd?S antigen
EXPLession cassette (MBM’ s accordingly I ocated 3' “of

ghe expression cassette (PO) and the expression

cassette (MASM is |located 3' of the expression
Thestbs arvicati¢mang cthedsite athest coppaistigragpal yuctvetige susbras DNA
endodingrfot W @anoleeoupederftoot epgrtiels accrgdinp o thelpyeept indention.

of interest in many different mammal i an host cells.

Thd Hl%e &30 ¥ 8%, c?z[zm%ycgﬁger%iﬁ?g 95m%1q§{1?£5 :%nget'tesencoding for
CS#;ga gljy §%gate te|ento.ang mai ntained i t he genone.
refRd &l TRTRACIBFOMES S S5t cel s, cultures of
adherent cells and suspension cultures. Suspension
The oidlentels sequenpeseft gartelikredil suches ttlabpars e dnopdlnlg the @8sybrid
profi@h Bh@dpliohfIef fiotaRehsrtiag enddeprdeRin ?@ﬁ@@%ﬁrhwh %S be
codtRaShRlic & foPLASeRISh HAURL BAslBa@dapt them Lo the

suspensi on gr nmer ci al 1'y "avai | abl e nedi a

fornmul ations facilitate the transition, Basically any
TherHYYRRIQIHShEdends de pae falqeefiw orginss Pﬁre&smem%tqugﬁlw ko to
prepire pertsdesraccardingie ileringgntioong as they al l ow t he

expression of a polypeptide. Suitable nanmalian host
A 6RhéSishQ of 1he pRALERAREEHBH prA\EdRIBREEss FIRRNbieBatation of

paéggl%g Hf‘j ¢ Sﬁﬁgéh érlog%s% %gﬂéﬁﬁ%ee%?eigﬁépﬁ S r(fugl%ergnggding
thenr3fgips 1 Sdegfidsopingep s e biesidsh for QAP P50 AL pE#SS Y183 and
optepRlly diadugther stmr rgeaverigthearedust. CHO), nonkeys (e. g.
COs1l, CO0s3, COs7, €Vl and Vero) and humans (e.g. Hela,
Thé KR @oh al§bitOiRts 48 piodacts BERifablc festh hife H66dsY 8fedpr&Ring DNA
enr%'d Q¢ -fS', Bﬁt‘ﬁ?ﬁl@ﬁ%ﬁ’hyﬂ}f? :ﬁgf% 15}8! knsasa({é r‘#@@(ﬁ%)ein, and DNA
re ga I%g t0 e %I,[ e 1S %C;. he Svegtvorl.ae
encofnizcy Hiech FoRLHERINE Ve Yohe SHrLudech iy o e e
particularly suitable for producing pol ypeptides in
Pichédpmtoréel | s such as CHO and DHFR gene defective CHO
AnGRpiessioftectRRrfovhyled gorimvamiel indntivashay; & kample, be
cmﬁﬁﬂ&k&é&ﬁﬂﬁ&ﬂ?ﬂﬁﬁ@ﬂ@ﬁégQQnM%gtOr according to the
o Present by oo ¢&ieq R Qv dsd f*r?m%hes}».a%eﬁ? %quI ne.
l'ine,” conpristng. ag expressi on” yector ac or8|ng o Ehe
* pre ﬂu$ﬁ9%%FPgﬁg Pr 2L APREAPERHC NG BHCIn t he genone.
* TheAdegaerHtiosieiminatmmpeieeacea cotained witha thg peausricpderived, for
cxangds, dtdne shede glasiovie AWX 1 phe pgdsent clemesnt i on. As t he
vector and its characteristics as well as suitable
host cells are described in detail above, we refer to
t he above discl osure. Accordingly, also a nethod for
produci ng a host cell as described above is provided,
wherein the host cell is tmansfected with the vector
nucl eic acid according to at |east one of the clains 1

a A~ —y o o - L,



In case an inducible pronoter is used in at |east one
expressi on cassette, a correspondi ng i nduction signa
WG baolghse provided in order to commence expr eBGI/BP200$/068130
the pol ypeptide. In order to make use of the DHFR
selectlon/anpllflcatlon syste aid host cells may be
Anexpmpleed ajsyitatle poedgie thegirogo %RH} Bailbpeseris /é@&lag:ﬂne The
ACDHFRnatdriibk verysstrang andhtighithl reizelsted pedmetsr agusumMiXprovidss high
yiekBRE ertbmbinadnpotcianGefahliy 8 MliKhighedyiddp ends/idds inhe
Sa&@%ton&j)%&l cé’i‘é\%z&@@re %&e‘da&ﬁémhls'p?&%tepfs%ﬂﬁo?eﬁ tb Bﬁ‘epare

centration range can be chosen f
pM%' %8f¥m nﬁ?@flcatlon procedures in DHFR host ceIIs

for exanple at val ues around 5nM - 2OnMran
Anaeine§voprog e Mt anay0waminleyedavidh Phpgskets i @%Aﬂg DHHHeTy

or further anplification steps. For DHFR+ cells
A suitaslti [h@m@(@ébﬁletﬁéﬂ B érﬁﬁl% &d ® iHSH thY s&ueh&d enicBdihp €or tAE Bbrid

ﬁJsR)fn és}/s %%ﬁ'd I MlaelefaBl%tplaQS'hﬁ@?s
é{“lCHW a‘tS ¥e°%‘§ﬂrP’E %Tyén% ?X%ﬁis%m%?%“e“e

descr!bed above. In order to nake use of the GS
The plasroid will gompitailfy icomtaingm igybsiilemasgat tb dvoist sebastibs, foagxdpele a
ger@ntodifg fornntibietip e semee oo EER2@r HYSXuxdthdhy.
concentration of MSX used depends on the host cel

As gbsgu%:sQ e%nvteru%t | P Wa 5 09'%%61 earl],gfpsges[% 41ng Eg\/fn,ﬁﬂaﬂ?i at least

onerissey erea E)F aeen Eramaﬁlwtl&a Pringy 6 8ploKESHONRV IR0

pMEekﬁsawmhnﬁﬁﬂhenewph@SSlon vector according to the
present invention, several different polypeptides of

Gehé}ﬁler’}‘ R thobSRYilNRvE ¥R ELHS QM EQ6bue F6k calh Busidi PYotein in the particle
(P\? ﬁ”eﬁ?cpflé\%%ng of ﬁ{ E:ga ?ss{B‘ﬁ' cﬁ&%{tg 1%9 ‘EH%rS E‘dt n%t?@%@é@‘?ﬁ its

am no aci
N8y pept i des i ncl ude polypeptldes of any | engt h,

including proteins (e.g. having nore than 50 am no
In @i atshodameht plepydasidss (162,63, 425 or 6%ualrito Saopids pf S antigen
inté@aty@ept i des include proteins and/or peptides of any

act|V|ty or bloact|V|ty, |nclud|ng e.g. bioactive

tides su tein

Thie%&% Gt t%a?%g%ecg sﬁlgg 6@8?%138139“& WBER bR encoding
for §ve OB MeEe %ﬁmﬁ%lﬁfl‘isﬁ & pagt }Cgf‘r%:ﬁ ngrtog heprspens inyention.

pepti des, bactericidal and/or endotOX|n bi ndi ng
Thpinetetidisextaids tes Ridkla pisalrei dosnpeisingepdasstes entadingfdr CSV-S and
aHEQ&Mﬂ?&k&Q@%mc&ﬁﬁgsﬁmn i biotics, hornones, growh

factors, vaccines or t i ke. Said pol ypeptide may be

sel ed fromthe grou onsi sting of. pe tlde
The GRS scRpErIGs ﬂﬁ%&qf (S0hers Shraid e ing e G dparid
progsje B epsionaliywaiwegpesHon r:mf:@dmgrprpf@m $ e @yeairhqrm Maade
codwn-aptinibalfpr Ex@gsvemtis adosty sudhastysasther eof . Sai d

i mrunogl obulin can be of any isotype. Very often IgG

Thé E;Qntidnga%o) exqu(ﬁ ! h?esoquzghzg FQ%HQ? sétﬁ@ﬁgﬁg Y3847 to njilrepare

herapeut.i c. pro ragneht is a
pm% @ﬁ%ﬁT&%$ug%ﬁ tPﬁ%ﬂy conprising at |east 20 am no

acids fromsaid whol e anti body, preferably at | east
A fugBeraaspervd ofithicgsgsemhinedntian 1 wagovide i lptodasssfontheameniagaon of
partitiddlbNle Capatibm, ywhidhproasssicomgyisdsrexgressihg MANA sqjtipfideSicoding
thelphtef, ﬁf#’z@%a?g%@o?z@ fof eldh12RichRBHANBUCE: 98847, EidPrecovering the
mﬁ%u gment fragment, nulti bodi es conprising
nulr'tiple blndlng domai ns such as di abodi es, triabodies

or tetrabodies, single donain antibodies or
The pvpRig A0 cxApnds e Prseey iusifying shepagasles ascpidinggp they
INVERAQIPENPT SIS EGIDibIpnisteRgnen ExHavghend grd peraiaatipn ndi ng
chrbomatography band ceegumahlogide eitteatertnifugatiaci d sequence. Sai d

anti body and/oranti body fragnment may conprise a mnurine

i ght chain, human |ight chain, humani zed |ight chain,

human heavy chai n and/ or nurine heavy chain as well as

active fragnments or derivatdves thereof. Hence, it can

be e.g. nurlne hunane chlnerlc or hunanlzed The

o - o o

oy o o



The expression vector according to the present

invention as well as suitable host cells and
w@09osgsvi des of interest are described in detBCT/EP2008/068130

above; we refer to the above disclosure. The nethod

for producing the polypeptide of interest may conprise

at least one of the following steps: - isolating the
Thppicype prvicdomilse ni@esetwtcompositioaotvassines conpusing apiteim
paréitld/aotorfiingno griitdvdndish fealsk in esrdbiaktion Wit e Esshangctivtingredient,

partis@hA} & (ROLYRERE! HSrQentidt 6f @dfaria, S'ﬁ@h ROMYHRIBRL fuflew R the
sam Nt erest produced in accordance with the invention may

e recovered, further purified, isolated and/or
nodified b thggs known in the art. For exa le, the
The, Proget £2vra{O YoerSaMPeYHPIHRY OmACREHE foratt it pjpcine
whichrppapriso Higlpaptcdesdgnie snd #se tedyasgineheampraing ¢ piofeig pargicle

acoostin g tof thgatvieotion ini ddhristurcowith alstitabld edcipiadti on,
extraction or precipitation. Purification may be

Cofﬁ?B{- \b%cﬁe \c/lé{lée%,t%l‘é?ﬁ e{thCf?) e%ﬁﬁk&wls%fcgg Eat%%fes of the

mvelathone%wﬁihm Ongfefiflmeeﬂyancﬁ%ﬁa f I T S .

COTBPRASIL {OT @ arqing WH) genstadlymob psBids VARt SOBIGRRIYS- (. g. |
preparative isoelectric focusing), differentia

Vasghd i the tontéa.of theapresent sparisichfi@i @1ansas adoinailat@n) codiprising a
parfi¥iclafg ‘éﬂagﬂlzl hid] bﬁgplEﬁ’ts NS a8 TBHATHTR B pYUnGD whSrelitDthe

Rl Y008 200615 0%, b oauctFonof

rmace cal terns/ pepti es the host cell is
cultured in suspen5|on under serun}free condi ti ons.
Formnulagionsii ned pol ypeptide can afterwards be purified
In the gontbyt qiulis kydcificatibe cpapigpe piferd@ prespodent in 4 plerrmeddutical
for@idldtidh ©v1ﬁ1UfR)et'hB@bétﬁfc dpbectinl iRDvENH TR MO NIRRNG i IRd BREST falls

Wltglcﬁ;lctge g Qﬂlh ? Ipégnep{ EtﬁatA' vaRPINPER 'w?t‘rl:l\f;netﬁl ‘agﬂﬁﬁgn of an
exca]élﬁliltéotec 8 av?]éltstaaéi}ulwap as CHha ‘zg of §{1m?ﬁémg il HPWH%FG§Bonse in the

absghenPitarBerapaisicsompeayit ithfcignnayne resonssis agnispeafic.
functional formand hence in the right conformtion.
Impﬁﬁﬁ@g’eﬂidiﬁhh/e cdnlfext bMbNSpeBifi cadiiois pritevdcdes rdfer tyRPAHidE o clicit
H?d 1%{¥u&yre§ %sepfoqﬁé‘ ﬁIala?ﬁ BRch 3¢ S%ﬁ%&&&n@poﬁ@ﬁt This

res B8 iy r.@ga,fa%lf&ﬁ Ws*%%sg@e fisoggoife'y Vggﬁ‘f? egmiggied ot an
ap%%p%% P5cH8 1%?%2‘112‘%9%{;1%% Jeryill qt|108 CAFpEIIC a suitable
adjpoing.pddiooster famprseiigs ddrcysimarariamess diging bmgmaﬁaioe@ olag be
req@ireditoashbtan tlandeybhiedyinonurgtnineéspomsal fragnment t her eof .
Fig 1 shows a circular vector nucleic acid according

80 (gs'it?c;ngé\ﬁlﬁgﬂﬁc%qﬁgaq lf&%ﬂhatg)ns tapceor&) ES ?c? ﬁ{e 1f1\;%ﬁg hl%El also

incidg|in, P@,m%ira 0BR AHIQY f%f %ﬂéenslsuﬁ% %ﬁha%er eﬂye rom P.
Jaleiparips epdipel e, firicyanpls vdfereinéhqrakigen trpelseted fwm DBP such
as Pv R#ah¢ matptonbindsigrdoatairoof BBP ePvTRWP Myl PYMSP41 PvMSPS,

PvSISPONPIMSPT a8 MIPRPIMESHN B ABL 21 AERBRRE Flament thereof,
el ement s/ characteristics of the vector nucleic acid

e in the b e 1.
oS Bofte SR e Eef AR Parptup FRidp PEREAM. RT6 Snfgen.
MShhrMePss L268- brlo%@eAMAoT e ke er PEIR Eite eodipesndigers include
P. fahepaumi ipa dGbbRPs R&kd &éﬂ’ér Pamestring 333 EghP SA LS,
PRI G IPfs25! PRSS DHN20/257 Pfstikie s pRisy3tualdantii eesodues in other
PIE¥PIgASippd the pol ypeptide of interest; the checkered

boxes characterize the pol yA site; the checkered

arrows.the nal i an r k enes of the expression
Th%a%%qsetémmg%@m&ﬁw latipuaceprd: g&f& thig {eyRntiamay also
corpp@@av@ytml%c,ofé?eise@t(abd@c iarWgetiel U14g) wandintistusewith the
paréitles geoeding teethe merhso@ar e arranged in the sane 5° to 3
orientation (indicated by the direction of the arrow).
The vector nucleic acids pBW47, pBW54 and pBW.6O,
whi ch are described in further detail below, are
respectively constructed. Table 1 - orientation and
arrangenent of the genetlc elenents accordlng to a

o, o o o - - s o



as 15 degrees Cel sius, which has all owed the disease

to spread in tenperate clinmates. One of the npbst acute
WO 2009980803 t he di sease is caused by the prot ozoRGI/EP2008/068130

parasite, Plasnodium falciparum (P.falciparum which

I's responsible for nost of the nortality attributable

to malaria. The life cycle of Plasnodiumis conpl ex,
In g eapgineiof the weertiost & aqueousssotutionsd thid parfide negrbslused dimectly.
Altthativelf abé paticefwitior wihdudiptibalyephiliyatioheah be eikat éraibsorbed
witlfan$ BOIRAAbIVASdj kst he bl ood stream through the bite

of an infected nosquito. The sporozoites mgrate to

the liver and there infect hepatocytes where they
Adgvants ent | ate, via the exoerythrocytic intracellular
In agy erpleodimantghe pdiuvest sraoTelblike @@@t%%m)u%h@@ﬂsfor expmple an
agdulisd sachcaslal 1§pid RBELYivhtvd prrticddrdy mpabdphoaphareldipid At aranoren
partibglaid$ 8xddadyl AL AnEpIRBRoryTHEdY - iNsPICPNPl et ed by the

dlfferentlatlon of a nunber of nerozoites in the RBC

s A E&%&%@Pg@‘@ib%nd UK
patemté@egcqtlﬁnm 228t (Bﬁ’l)pﬂ“éd% @eﬂ@ o Ritkd dmpngghem,
Momiage ot/ 8Atand oheurstet thtatraylegﬂadePLMey Corixheorparstion. hAD-MPL
pritnblyir6@a&e CTrSEdelbiesPonsed Wak ah SFNar @hY) plednbslpe. It can be

ro%ﬁéé&rakéor‘dﬁlg% %N@r%th@@dﬂsél@@d 1H@51B’J‘E b8y hav g @ﬁ@rﬁlcfa%? Hsed

mlﬁ}lre oﬁg- eagal ]aafi cr:non%p orﬁpf{]gy; Pl A 3] ﬁes % ? atﬁa, Plﬁams
SulhlEHGEe EQRRTIN optsgiget %e@t airpstiels Sy Pa ity may be
usede &ntllgfaridle 3RAYIPBwas a gemictersizerrarch dlat rtena)fbecsée’és-ﬁltered
throvphch0.3Bendilten Hechi prepaeaiinagre deberitsidgniwv O Oart1 2D2pagithetic

derPatiVEofAHAd Wtate Rhownh bR Bbuthi®o BATILRM agdnfigs. i NCreasi ng
reports of the severe incidences of the di sease

sulting i.n a and. de t he econo
AnpiER bR s Do Ao m TS g PR g BLgyis Quil A and
its deryafivese QlyilrA ¢ 2 FPRIREYPRSFasIoN dsadatpdy fremthe SPwE Ayperican dree
Quda]a\ﬁapenqmcoMebmz and wgafirss tesonbdtl sduseg dfuvaheactivsgage

adr@I ebgl. RAVEN(BYPOHID. adfuvheBY, UKRhB! filrlie F3samier@fudfrschung,

r %ﬂ A, 2@?@@@) @Mﬁeﬁ%%rrféﬁtsq)@@l@g have been

180@@:‘?% £t %Zal%% V%lgf‘%tfwtef e el g it Quil
SYRPEEIRPIC RFUsnd (B2 i(Hsakaowy &y QeanpId % e‘ﬁ S-2lis
a ngtuga) sdrionin ddﬂirvedu glomathe batkeft@d/lainsaponvaip Melinmvbicheéutuces
CDarcyyedxio@YcelotCEX)] Dhlt celly npt apeedoatinae V@G 2d antibodsesponse.
This has the potential to cause the spread of the

Pargi g@gj %gﬁﬁgofls%f @@i lshiv%%%?ﬁ]d&gﬁ?é) hlcfl?erﬂLelr@ fse a sterol
(WO R0 dperaio of Qag: st et pic bs ndhsergrof 10010 1:1
wetghhipey ¢ighi. teenerpdlyianfeseese af stegl rprmenyitheasetigl @SP4 : sterol being
at leaxt éc Rivo'w. rEypadatly fomlivemtn adntihistratidneQS2 vend stbvol wilt bepresent in
a vRRiRSh e tafigdBOM0UP1 NF t LN DY HQ Catich s 88Yuf 0g@BYoe abdut 50 g
per oldds. parasite is controlled at this stage, before it

escapes the liver, no clinical synptons of the

di sease, are observed in the patient. The sporozoite
Lingserges gsmerllysapainmnasel bpidnfor emenle phesphatidylgholiantwhich is
usually gen-cofstadlineedt avdna tanamseitne, fovasanplateggyolhiphdsphatidylcholine,
diotteatphosphifidy(cholidoredird)yl @b@gpha@dﬂ@omas bigesoratomay higo
codtitd lé“cﬁgrg?& ARGk hieR \xfi‘lgﬁl %n't B LA el MRt ABRi G dfa

11p ulrei\/Fo(iI 11 cﬁo%?tu%’e%g(? Pl]i)ldmw?he% F?seg the

e
am%nt ﬁmrgﬁf% 4y 3%&1; H°éo 5. SHel Ay 1104 oth Wgogé srolS
phesphelimd isohS@adewl/ewl) pich éméz@h%(%l ogy, enpl oying
irradi ated sporozoites. The major surface protein of
t he sporozoite is known as circunsporozoite protein
(CS protein). It is thought to be involved in the
nmotility and invasion of the sporozoite during its
passage fromthe initial site of inoculation by the
nmosquito into the circulation, where it mgrates to
the I|ver The CS proteln of Plasnodla speC|es 'S

o o o o oy o o, " T



agai nst P.fal ci parum using the approach descri bed

therein, see al so Heppner et al. 2005, Vaccine 23,
WQ@203/08803 The CS protein in P.fal ci parum has aPCERP208$/068130

repeat region that is conserved. In contrast at |east

two fornms (designated VK210 or type | and VK247 or
Thg japening ynagbersgpareis i thsifarm of Bchﬂ.es,\ﬂnefaima%lek (gsiprally, but not
exclimieely et dils silts) spmay de i theubim pbISERMtmityices EBrbTUM2),
lip&ontcher fSfatgd adlkiidul wiridiu@h buchhe wtesi-liledorringpiéite melsinsuich
corBplek RIS ¥red WHiSDr R BY 1 4ES120 YRR B AE LG th @Rolesterol

an(gl?@? ncl?rtin he HEY BF glﬁl ?ﬁ R Yooy glaLf&fsiottltr@OC{se?(%‘éﬁ)fel &% iltrl ﬁf”@ 9(3; 1 7%).

ei n because I'bodi es rec cent
repeating region of type | do not necessarily
In euecaspent e asipivappecsnises Ble-MBEr espondi ng regi on of type
Il and vice versa. A reconbinant P. vivax CS protein

In HRSasPERFIRSRIPEL AN RRLEDSAS. a vaccine in the 1980-
1990's with limted success (Collins et al., 1989. Am

J . Trap. d. . 40, 455-64). Sonme work has been
In %n%%%%e%‘f@ﬁ%@ﬁ ﬁgébased on Multiple Antigen
Pepti des(MAP) enpl oyi ng one or nore epitopes that are
In @reasspedt ithekesigvahiais detniuilatadhds Ftaeihin W@&e5cmiHN®NM
Bi otechnol . 6, 803-19). The present invention provides

In SH& é’s‘ﬁéd:t@?ene{d' RAT & G150 al§fosbfciRI ari a vacci nes,
which is believed to produce at |east a hunoral

ARSI R B0 A L T 5PN S5
empbsip cemPhsing AR P Leind Q111 (VO KR8 ddr 80.nY0\08/2Gd 4 h BEs ML
formnieesnt wiin ofhcovdirtes (BP 0i6¥M43d gHnioc 3PridPeiand (28211t ladiposomal
forQMRIoh SOMEr §ALIld|IRMANG sIRBRRRBBIHSise acom@inﬁtli’&i SFBD-NtIPL, QS21
i N i protein

andf ChO\HeCAMRL Rl 10 G RRUET R0 PSR R BRI S

and b . S antigen derived from Hepatitis B virus, and
In eneaamahadinend of therpreseat invertiongipydef S to CSV-Sis in

tehea phargec@utitat @niposiiont fbkysmplhes r btikacoafpoSitivo oCBMngividual

IS Hébek Bechrange oPtwldddéses th B0 sarh@torxiaspbe 0.2 to 0. 25

SUCH A% poSttioRUPSt antial Iy 0.24, or in the range
0.68 to 0.80 s c}a as,_about ,or substanti.ally 0. 73, (The
corgpriyipg & pitiFls a3 lefingihafitR ang Shefliy Ty Yaec i rhuasitien furtr
corgpiiseg et adig¥ylience Listing SEQ ID. No. 1 Nucl eotide
sequence of the hybrid protein CSV (optim zed for
In @XisPSs it@niniéhtion GodidesSFQmplobitioh@ompridigno aci d
SeqYBReRIcUccd My id dvaftRhefor ckYpIShR qﬁa@iti%&y codrespond 10 to
Nucll%tugg%rags%uence for the hybri dppr otein \Y
(optim r’ expression in yeast) SEQ ID. No. 4
NP PaEell el AR RB TS oty ERIPEO¢ e Fnge & irrespond to 1
CSVAs 1@mE@per g9seNo. 5 Amino aci d sequence for the
hy ba pblodptislifmds grcbtag DORTSWoiSexSEPle inD duanti§&d chircdpeod talthe
Sequgize 0096 1@005? €6RE endi on cassette and predicted
RIS i . C . 1 _
¢ us?%ﬁ&ltagk ghzlg%l%%ﬁ L or, mmp% e Eé‘fgﬁﬁt;ng céﬁ%gfi@% tgganée 10 to

pH% Into pH'L I ntegrative Pichi
past’oP "8 Pk fP%ssi on vector) SEQ ID. No. 9 Anino acid

sequence of CSV-S fusion protein expressed in Pichia
In greestspedt sheSE@poBtiohdurtlicd chimptiswtandetigadadnioe cxdmige gene
ant{oxlidanedith aAttBiopRintlorA] kRtupguet asr@omitbiobBcpalNatsyl cysteine,
cst&ﬁé,%[&tat%QeloPmi;[\ﬂﬁres%ﬂe,rcAd'f‘. no acid sequence encoded by
Seq I'D No 10 Figures Fig 1 Plasmd map for pRI T 15546
is a yeast episoml vector, Fig 2 Plasm d map of
In%msp%ée% Oégﬁ{@%mﬁ‘elﬁ 4lg§d-Gsk enpl oyed in "fusing"
the desired antigen with the S antigen from Hepatitis
A dhgl€Casiong vhetins olap o psovidid ts aguaaads S0@iweiuiSnal vaccine
ma§ réfRisre (@fﬂi@% ueHChirfil 98lufe wilewdidbRor SjedtidaNR fde agerent )
creates in-frame fusion wwth the S gene. Fig 3 Plasmd
map of pRI T15582Di gestion with Xhol |iberates a 8.5 kb
| inear DNA fragnment carrying the CSV-S expression
cassette plus the LEU2 sel ective nmarker, being used
for insertion into the yeast chronosone. Restriction

Y a1 e - e .



Panel A :WB revealed with anti-S anti body Sanpl es

| oaded (1 OOmg total prortein/well): 1: Yl 631 (RTS, S
WEe@dosisayy strain, as conparison) 2 : Y1835 3 PCIVLBRSS/é68130

: Y1834 Panel B :WB revealed with anti-CSV anti body

Sanpl es | oaded (1 OO total protein/well): 1: Yl 631

(RTS, S producing strain, as conparison) 2 : Y1295 3 :
Vaxiggpreparation 83dnGally desc(ibgrbiniéew domds put Degy@herss in nr
Vatdnst bditedbgnddlie et al-, UnivonditygRirk @rdsy,)BaHi@ote; duryland, U.S.A.,
1978, %&Qﬁﬁ@ﬂloﬁfwﬁﬁﬁlﬁos%d@s)f@@es&%éd fdr@RampRAME BG1dridn, U.S.

CSV-S S particles were purified from
Pat%ﬁ{@%ﬁ{ké céll extracts ( based on RTS, S purification

process) and submtted to el ectron m croscopy
Quantitigssi s. Particles were visualized after negative
Ths trabmitrod the firbtephestitiod offths trnventdmi preschhén sichivecdise dose is

sel @il Asnitoun®whBAIuESM SRR $I{dt§m%uﬁ@1%@]_§tﬁﬁ§ ora
1rn1§1ﬁﬁ'(]i rotgé}é 15%'11969')(1 tﬁ(lng )&E&Qﬂif%a}l

S“‘i %Llniw Yo Rashdingpnign V&@eﬁ’ S %%g% g‘%@@&mm

nnof thepracgiae Mpdie anigds &eaﬁraamlr iscapecterh M gach does will
corhiBsseslp 0L of photeiesioo msenifle 4g200)uet4Bsh sp &l 601qz. Aon optimal
amb @R FONS Par(iddlpd ¥actinE€TMh Bpeetitaifed By stespabsiadicd ARblving
obseHatidR of‘@tﬁ?o%d#r Gtk Ohi otﬁ@ttﬂesﬂaﬁyesllﬂ Pﬁﬂj Ectg:syolﬁ%ﬁﬁ fah ¢nifth)

V&Cf}ﬂgf) ~SU (gg’ts Qnaé/ r)e<fe(1ve oorsM% afcbl,? ll%lwgd b ﬁam(?le

repﬂﬁeﬁig QEY @aa}an t@ﬁm&ge Iy g gﬁﬂ? ‘9/2366 ¢ ]851% etig

existhe Thathmung reSp@ssicsthe BACSS of #hip Grventiongis (fmugbtat's b@wh@wed

by fhepuse bf adjdvgmannd of @simmie@iostimutaat.i on of S/ CSV-S rati o)
Plasmi d map for pRIT15607 containing CSV-S gene. A

Th%&%t%?b%%& i v%gq &Q%mg Oﬁlﬁ'd@p I% SR vh&ine
£, 196*&%6%1&18? it OW%B%‘PQS%’ Rl b L0ug per dose
anmch Esb?tpieé%ll 0 peearer dosse it asaeular 19, 1520825, 30180:mf) 43 50,
55,:60Y6340, [5®0y¥5,4r O¥1840r (@6ny) 5 : Y1840 (12.5m) 6 :
Y1833 (1 COmg, S.c. strain expressing CSV-S) 7 : Y1835

Thé 199159 (if ?g@ ﬁhfn%r{&sﬁﬁuﬁw gﬁ 6rﬂ£le§§2{es§n %Bjadﬁl‘)an}[:s' d¢ V%QClneS

o i3] ﬁ%%‘i%t%? iy B S REP  epti ATR Yl Bigcion may
be ke a2 off t-hOheirerdesst usady 1-89xBPeisdassaded (20ny
total protein per well): 1: Y1835 2 : Y1840

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

region of 1-1000ug per dose, particularly 1-500ug per dose, for example 1-250ug per
dose, and such as in the range 1 to 100ug per dose in particular 10, 15, 20, 25, 30, 35, 40,
45, 50, 55, 60, 65, 70, 75, 80, 85, or 90 ug per dose

The formulations of the present invention may be used for both prophylactic and/or
therapeutic, particularly prophylactic purposes. Accordingly the invention provides a
vaccine composition as described herein for use in medicine, for example, for the
treatment and/or prophylaxis of malaria, including severe malaria.

A further aspect of the invention lies in a method of treating a patient susceptible to
plasmodium infections by administering an effective amount of a pharmaceutical
composition or vaccine as hereinbefore described.

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

Aspects of the invention comprising a certain element are also intended to extend to
separate embodiments consisting or consisting essentially of the relevant elements.
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3 : Y1847 Fig 22 A cesiumchloride gradient of the
cell-free exract prepared fromstrain Y1847 Fig 23
WEL@ensmm m cr ograph of CSV-S S particl es prodeCEEP1008/068130
strain Yl 847 purified fromsoluble cell extracts &
submtted to el ectron mcroscopy analysis . Particles
were visualized after negative staining with
Thpbasghond segionef g prescThepesidibiéon is peepudadafoetite puppose of putting
thelifameivn i ¢n2ekt Ylt iI8WOTAE\beSakenpid ah fa @ik sfparthatchesldvant
1nf&%a%6ﬁh@l@{dw9fbﬁﬁatttﬂ@re§vtaﬁt iERYmatibRbdiRtituilsaMend g dn@ral
n the figures where the response neasured is
%pemfl c then the response to the CSV elenent in
each entity is being neasured, be it fusion protein
Thosangles bl erectheyndsiiistraie thamethedelandiehmaybe epgloyed to
prepaegattiobas df hieriavarnent Abaghimplos by abotaly nét ors aanispgeof the
inve@igcul es for each nolecule of CSV-S, for exanple
based on the relative density of each conponent.
Surprisingly, the particles of the invention seemto
be nore inmunogenic at |east in some aspects, when
EXAMPLES n vivo in nice than corresponding so-called
sinmple particles. The latter are virus |like particle
Exam@i up prinmarily of the fusion protein conponent
CSVpes@fptiok &hhifl ¥ 1R6H contain any unfused S antigen.

Whi TST not wshing to be bound by theory it is thought
that in nj xed partj conpri sing CSV-S_and unfus :
Theyeqst t%@%&&%ﬁﬂ&%ﬁ fé%‘ PREOS PRFEHE FONCOSHG g nEoten. > feonsists
of the dparkemmycar ecravisiangest sorind)¢Ce treesfersnadrvigh fha\msm&bm@t

expraysionwlectoh pRPE i3sdées t he i rmune response thereto.
further advantage of the particles according to the

DC'Srlé’ffﬁgt)'o?a{to Syeggt%tral‘ht@& dﬁoaﬂf%%p?gf h@l!le fofot Eeéelﬂgt?@e leu2-3,

Lcitin

eoihiey B el 452 ki el sejpgiopdy: &C Uptake and
magpenaneq efsthe RBIT:WS% vager whish spics Afucsana L2 snc pepy. Only
thosecdlmicarrhingtasiect®u WnthazsLE/Iéa’sgene ehi grovowben buqzme sssabdertt i®m the
grodB hediupi.ot ei n (conprising the S antigen) is

spont aneousl y asserrbl ed into a pr ot e| n

struc
TSyt TR i fafnd epwe%l i TR %% O GIRER S gqrvine
thegxprgsomrasaeitpy ThaFecp@binapt TRPECSHER BHOYG PrRBoEST derived from
theiygass JiH B gensd porstitugive ldsprassien)s TIB ®netprtwaif gRIT15546 vector is
detaidsiieddves then the particles assenbled may al so

i ncl ude nononers of unfused S antigen. Furthernore
parFoﬁgt&C%ﬁ Iowféll&[eré {,J & rati o can be prepared by
enpl oyl acc aronyces cerevisiae such as DC5
in ATCC data base (accession nunmber 20820), under the
namd senthefrsens; with)an appiepshtespdoromiagn fax viepss cRprepsion is
Adv esttsergetodishd/subudbngdaast plaC &/ sacitdrabherebdring phaici al
pr oguch @B \ohind e yhak E)tﬁbs%fon&f‘e@@ﬁr @GAD-SL Ard ifh restricted with the

i nv%ﬁ}r Mt te Eﬁgg(g{né %HP(I@C‘[ a:.‘gev%aél\é rﬁ(ﬂ&i (Sdp @i@ﬁé) 'b§ a multistep

in

P PRGBS0 BHPE BB B P 485 EEton casscte

sui tlayrsethe spnstyatien of fpiop gerrseds Nricsring! de-fisgietfugipp gvith the S

ac cgerdiafdlapatitihid vimy.elitei fonl cuesstvarveotos, aftar kiqgbnogivetidication,

of pas harhéEpRITI 564 @iigeyl, particularly when the

certain pronoters are enployed. The yields for

pastrg) n's%n%ﬁt?onhé%tr%fn Igean t hose where the correspondi ng
accharomyces cerevisiae. In sone

|nstances the yields may be 10 tines or nore those

obt Ahe\ked- ewvelris-Saxet cestreigrietinsiermed svidnibr sgeembinant

Thepipearit pRIAY 5 84 baiuging yeadt stdndakd partodwl STrahsfasnad cells were

copies of CSV-Sin its genone. In one aspect the yeast

IS reconbi nant yeast strain Y1835. In one aspect the

yeast is reconbi nant yeast strain Yl 847. The ratio

referred to herein is an average, for exanple based on

a calculation of the density of the S antigen band and

the CSV-S band |n an approprlate gel (see for exanple

S A — - o




The fusion protein CSV-S enployed in the invention
conprises: a portion derived fromthe CS protein of P.

W@ RwaNsBCEV) . This CSV antigen nay be a nati veP@r/BPB®0$1068130
such as found in type I CS proteins of P.vivax and/or
as found in type Il proteins of P.vivax. Alternativel
t hePletsy Oﬁr?’@@@eﬁecﬁﬁ? p@é@SaOWHmSéOIa}aaf ‘éf?hseé?“%*rﬁ%ié?‘?eé"edy the
pr ob®icml dosipration g 88fements fromsaid type | and Il CS
proteins. Wien the latter is fused to S antigen this

Wi | ExBiRs iG] & thefbcbRibifahehlteds @ hybrid fusion
p&';f%tﬁ'i? R0 = j()%%:uﬁlegNﬁ LA Mo ferdSAE L Gildb fri‘g%%rﬁfker

SOl e S S
L2 B&RRENY el Prethenicebiire arvsatad e eclfariqapagts picpreparql.
vivax with type | CS proteins is nore preval ent than
P. Bk¥a pWphfatibype || CS proteins. Therefore in one

PGk Je@fsgbﬂﬁ’eﬁ% IBRhK W& o8d %cﬁﬁﬁ&ﬁ%i&ﬁ@t@é&%&% bleads).

%‘igf@gﬁ Bl e P 0Bt U~ P b fin on SDS
antheEdeHat unit fromtype 11, for exanple wherein

nore repeat units fromtype | are included in the
IBibaltile BafBr:r epeat uni t s0raM phaphdtt Na baéfer(PH:7.5)
hybri d/ chi meric protei ngghtpggneral ly conprise: at

| east one repeat unit d%&%éggog%p the central repeat
section of a type | circuUrspor zgfte protejn. of P.

vivax, and at |east one’ PEYERES ;1Kﬁg?$%%b&#wgﬂﬁ?h%oc}ﬂﬂ
central repeating section of a type |

dialiceoms@oratani t € prot ei hO®ml Bulture YAR:0. Hny 53ul iradidieg buffer =

strain of P. vivax may bshceR@ltRryied 100 hgitimrention
including: Latina, Anerica (ie Sal 1, Belen), Korean,

i na, Thailapd,. | ndonesi a, | ndi.a, Vietn The
SSHET A BEgonD Mo 3 ictisALRiss 19 KB iSHAOLY 1
(more specifically a South Korean strain). It is
bel Deteetlort bfaecirhieinprtesetame of t he surface antigen from
teipatiéd ¢araBtsheosinsont SBS-PRTGMEQEN, pkdt¥indfratidf@rddSo nitrocellulose
Gﬁ&hﬁ‘guec I&’rgf stél'b%gted% A3rh8Qhihinky, and/or assists

repro nufacturing of "the protein. In an

enbodi nent the hybrid fusion protein (CSV-S) has the
eHendietanalygiSence shown in SEQ ID No. 5. In the

sequence ani Rengaet d¥opse mopadonal entimdy\aat-S (oenaG\bya@dK
269 to 494 aB®labédalsyediitiom 1%$00¥he remai ni ng am no

aci ds are i NARQAUCRHLEY cYERRL CaRORSIIMGEiLRN LWMILEIR. may be

in particul ar Yite efg}’%dg@%}]%%)%@%l%ﬂ{sl Etﬁz)d. m?etﬁﬁﬂ}’ely anti-

am no aci ds, . , e derive

apeci fical TyCh Y ohipRdishmey Besholysd datesaniple thpserkpown as MR4

nucl eoti de segiae&omoNIhrotein of SEQID No 5 is

given in SEQID No 4. In one enbodi nent the particle
ExampRi i ng to the invention is provided in a liquid

forﬂ%éﬁ%%BHo?&@%ﬁ@ﬁ%@9 an antioxidant, for exanple an

ant (ai ntng an thiol functional group, for

exanpl e npnot hi ogl ycerol, Nacetyl cysteine, cysteine, .
Thngngwﬁ%h@a%trstrmw [ Psimplisnsapsly vracssegthe S V-S fusion protein
and the Suinsigeo A omibjaib e spriovoeagreasng (S Vob ahdd pdasms, thor
SadchQRINS ks crbasTadbttdin AN 20N PVIOET dladady aairidy iRt intddieted copies of S
expr¥sIOAl ALdcREs, WRY thfs B2 Wil tHeRecdnMini APE SR HpRSSion vector

I h,as 3nL glass vial as appropriate. In one
pR%@%éﬁﬁﬁﬁﬁé-via| is anber. In an alternative or

addi ti onal aspect oxygen is excluded fromthe
Th¢ graYdEPDwas Pensgnetce abodKriyr mylistepdranplormatipngueetiduee. The
cortsauttivm dffiWE9S isoainagedoabgd mAVAERB/i (1 58. Syaipi 1202 éds the
folloQifg g@dtypeNRLL Y, 0238 0% RUTHRNAEL O MRitiedn (RAmW tdledion for the
sui tabl e "anti oxi dant for exanpl e an anti oxi dant
containing an thiol functional group, such as
nonot hi ogl ycerol, N-acetyl cysteine, cysteine,
gl utathione or mxtures theseof.In an alternative
aspect the hybrid fusion proteins of the invention

o o o . g .




pRI T 15546 vector is detail ed below Construction of

pRI T 15546 vector. A CSV synthetic gene, wth an
Wa@pPEpogs)at e codon usage for yeast expressi on REEEP2008/068130

constructed and sub-cloned into pUC57 vector

(GEnBank/ENBL accessi on_nunper Y14837). The resul ting
uptak ey 1 ersrdessgd ilﬁaartlm engRBIBLEITEH %@Wrs cassette and
HWdﬁmmuﬁﬂfM%W%gbmﬁh restrlcted with the appropriate

enzyme. The vector pGI1-S2 was constructed (at GSK) by

ThévEMb L IRATeHs 2! i9R1yR8kt ROGEE &prkbios v¥a6t @Irys-bé’ygdl Q&tor) carrying
the% g\?@ fe%&%h & ss(ipe %hg ¥ Sl%%ﬂagpe)&)ﬁg ?1%&51? drl%ln bﬁy\%gtto foter

derfigdiign emratt 3 BRI OO ERPIeSIgy TR SOnSFHRIION Gy
PREMSP8S spcber iy detaded @@Wer sequence verification, was
named pRI T15546 (Fig 8). The DNA sequences encoding

t heCph@hR1BS oPPREING5PT BS@MdtivieRNEdEI on are, in one
enbodlnent fl anked by transcrlptlonal contro

nts e east enes and .
Théys rgar%% st S RS EpRUGshE FRSTS wlERmR Raagmid
PREISadh high)- ARe expsirastiqnopf t@éé’é@éﬁtl‘élsfct?ﬁCfH%Péﬁtl EXppRJE & Rigestion
of PRI'Tt H&4b wuth¥ind VI medonutlenscdibarpdser, 37196 bpdosg Phet dgment
corERppiditg Ghé bempletd OSW Iexpeabidh @sssettd pIMDHDEEISV-S +
ARG g@ﬁnmmmotmgmh EXRPRAl g 0T DA Fo eere?arbfrvgse

1ns? c orgt% %‘gtba,sef 1n re%ql%gsvect})r Olgiﬂ IIV? at t%e EP%g ggf[ c?on1n§e51te

(SllgRrErRad 4v€FetaFﬁdPthlh sibge @.L?éel a%ifk?g]é C??&rlnégaﬁ%rﬁeon to the
ex[fressipntdassche, theyeast EEHS somas sglostive marksx drigiBe Digestion of
pREILISH 8D héthprroioh danutisade epitannd 00 tprlowut faggntent shown in figure 4
whicBl@N bé hﬁ@gra_t@ﬁl%ttg ét(btsgehoﬁt b3 homB sl ARbALRaASbHthe free
mugdgﬂt%gﬁﬁgb gg% to I nsert "the sequence encodi ng

ri

usion protein into a suitable host for
synthesis. An exanple of a suitable plasmd ispRIT
1554Bnsfopmaiily friiBEs B2 %ect or for carrying a suitabl e
expression cassette, see Fig 1 and Exanples for
To obfaihestraie b@rbﬁmgﬂtﬁh Blaag WSV -Bipkdtcigsnenml Y 1295004satkdhs Rifimed

w1thrﬂﬁeb$'3dob Edt ot @ragﬁé%ts(i:l @l i te@ramtl %r @eﬁarmtcﬁu@s Several

in GRS §3 ?%1 ttnmg%gts d’fE useé‘BEeS%tB%vaé“?}Eeé pEpeR g é%ea%‘ﬂ{}l@ & Virlbus
“ﬂ@eW€9P§@5@ viPRHraps 8t CeTERE &H rﬁ§W€S9F§ S¥micapetics yep
selentesl analsmednt the effecnal idegjghasiony HiIbi gen from Hepatitis B

may be enpl oyed to provide particles according to the

I nVeRsil-Qion {BREFRbMYidaRENBRSE: W || have an expression
Ylg??s éf j‘;ﬁgﬁ% a]‘g'éofé“ﬂ? YNEB k@@dspl(]ﬂ}:o 1 Balk gt\ﬁ%al?l F% k? cﬁgrd

one
SoHhe s BN PESE e PO B L5k a0 370 b T ol r
hargprtestindesstiulenextyastssire pegpated. 2, 3, 4, 5 or 6 such as 4
or 5 copies of S antigen |ntegrated Thus the

I NVARLIVSR oﬁbﬁ&e@ﬁmd@ct%@nhﬁﬁﬂobmml sing a
pol ¥RHGE Eatiich as DNA encoding for two or nore

r
Sizpamamayy IR RS itri)@taés beads).
cFéi’f@G‘i@iCﬁl@“@t&%rﬁPfsﬁ'h%nﬁméﬁ%@ PR IR PTG aG fragtippisTun on
#MP aPA(dasl.54ne cassette encoding S antigen. The
nucl eoti de sequences or part thereof (such as the
meikionBeaffeodi ng the CSHOWNT pltbspliaaé Biabubfut (Peprispnal |y
not the portion encodi ngmmEdeAN S) enpl oyed herein
may be codon-optim zed ﬁg@meggoegglon in a host, such
as yeast. The invention

y +%lr(?t9as@§( ]%y%@iﬂﬂagg@moplete/ ROCHE)

Saccharonyces cerevi si ae partlc

pare par.ticles accor h nt|
RiTthur-08hbae o fre plol@h b ggﬁg rlb@@?alémg buffer =
process for the prepara?ﬂ@ﬁlgﬂﬂd QRghigml; pe

i nvention, which process conprises expressing DNA
sequence encoding the protein, in Saccharonyces

cerevisiae, for exanple reconbinant yeast Yl 835, and
optlonally the further step of recoverlng the product.

o o o I o, I




A sequences encoding for an appropriate fusion

protein. A transcription term nation sequence
wa@omwasesesl within t he sequence, derived, for eREIPPWIL/068130

fromthe P.pastoris AOXI gene regulatory el enments. An

exanpl e of a suitable pronoter is the pronoter from

t he P. pastorl AOXI gene. The AOX pronpter is

SrndpgtEachcleriBratop: r equickirad cpRigacd - {%@fnuaf‘ss&ﬂopypm

prOV|des hi gh yiel ds of recombinant protein. Generally

g pin ghrg ahaiy prtein yi el ds i n Sacchar onyces

démeﬁechemcaraee ointaai $138HPWEEN 12.6Y6 pptanotrarsférssdgopltoeedulose

trerprepadiel pbjdeiedte smofundbhi@ningventi on. An al ternative

pronoter that may be enployed with P. pastoris is a

Bt VIR tBhLysid (Bigihabl e plasm d can then be enpl oyed
to insert thﬁ fiyence ?M&% nfo%nélfh%nﬁé{&&f Axﬁlﬁg%n%ﬁed

protein into asui{apl |
of a suitable pl asn)?gisRﬁ A 31/§50 t dgﬁs& dl
vector for carrylna Cég/ é%? f@’?lﬁﬁ é ety
The plasmid will gBR&t ' Ailuen B26099¢  mar ker
to assi st selectlon for exanple a ene encodlng for
antibiotic roBi-stabediss ap pepl %rantlr VEax/615PoHipodigg which are
di scussed abwmmersillyfaveildie angpabe orbsituicd ﬁomtlmasmptl@ed in
encodi ng CSuwhB mettlodt | east one cassette encodi ng for
S antigen fromHepatitis B nay be enpl oyed to provide
Exﬁﬁ?kﬁf'es according to the invention. Cenerally the
Wi Il have an expression cassette for each fusion

ei.n in.the artl le.and will also have one or nore
Th@f@ﬁf"&é@% lggﬁ%g’grteteé@ U the S antigen integrated in

|ts genone In one enbodi nent the yeast has 1, 2, 3,

E5YrS.5; mixpdiparichys madsgpiSaechsronscanesrgeiniar audgerapegd of a
Th eCBNveonstiet (iad. 8 bybsid éiﬁa’smpkwde ladéressoghthe ipelymeprphism in the
pol sapegtiregbn ded sudidiag tHONW: &r(cddinngalfparts bihedrS Viprogein. In
c onmpdifitnt, $t @htainsdaotinCT & Bepdts NsédiottheS phegeainfrom the
| NVE&Hatian B viAe (CRVEN Iroadetidng fidse 410 fite RI MlfilzénsiaShadE psrticles.
conprising a cassette encoding for CSV-S and at | east

MeECYS$hh &‘P'és%éu %él@% EEE% JHEd €8Vid Sonstruct
seqy @ﬁg art thereof (such s the portion
enco / hybrid protein but optionally not t he

ortlon encodi rotein
The By mcw%ﬂ%ﬁgva%wég@@gy g%g%s%ﬁ@é £ RSB w8 evatuared
in %ssﬁxpeﬁmenrwgﬁtppréﬂﬂ%ﬂ%d@ tlehfsloro use of Pichia
pastoris particularly Yl 847 to prepare particles
Miecweoredhjoget ovithne invention. A further aspect of the

R egigfplc pMERS {(RVISS aﬁd)hpc;rﬁyu a@ﬁwanﬂ%ﬁﬁ@l%ﬁoﬁ Qdmlgﬁs@ng QS21 &

P e R Coo 9f14p&§5 Lid S8 gl bie Tnvention, which
|
Bro%’fﬁﬁip §?<ifl G e HSE Errar s 0821

yeaht tosinX’S %ﬁtﬁﬁé@b%&ﬁ@ﬁg the product. The
inventlon al so extends to processes of purifying the
Thaititics Wese R6e@aihBJollBvihf8odedvent i on conpri si ng
precipitation steps, ion exchange and gel perneation
chromat ogr aphy, and caesi um chl ori de
' S gl The present invention also relates
Acci nes conprising a protein
o the invention for use in
urther active ingredient,
e treatnent or prevention of

—ad SO rel ates to conp03|t|ons or
conponents for use in a vaccine which conprise the
particles herein and also to vaccines conprising a
protein particle according to the invention in

adm xture with a suitable excipient. Conponent for a
vacci ne as used herein relates to an entity conprising
the particles of the inventd on and at | east one
ex0|p|ent and SU|tabIe for |nclu3|on |nto a vaCC|ne A

o - S L,



| mmunogenic in the context of this specification is
intended to refer to the ability to elicit a specific

WO pavangospEsponse to the mal ari a conponent or SPENEP2PE$1068130
conmponent. This response may, for exanple be when the
| i poprotein particle is adm nistered at an appropriate
dose and in an appropriate formul ati on which may

Théseguarigios equi eaculatsdiict priobigle adiorresponding apwost ef CSV.
conprising a dose simlar or less than the origina

Th @S otR YedBEndeS WMk ﬁgasﬁl%sqqtcﬁbﬁaﬂé}ghé §Q4ihd BSmunisation (14pII)

an(# WH&}%%?&'tﬁu& ?Iﬁfﬁ%ﬂ Stion (I;'Qp]ﬁﬁnﬁpos' tion/ pharnaceuti cal

I ons accor e invention may al so
include in adn1xture one or nore further antigens such
The oliopdrgereadronerere PePIed al ci parium and/ or P. vi vax,
for exanple wherein the antigen is selected from DBP
Angbedy rsporye @LISAEriosnepow thesieradirory cadnaidrvidifal BBMals from
cacR\gT&RAy, PvVSP2, PvMSP4, PvMSP5, PvMSPb, PvMSP7,
- mieydMERBat 2RithVERMIts PMANKE: 1apdl RBP or fragnent thereof.
- 2 QBRI NRAPIRd: ant hu@miboderdsy@dc hfamt il ci par um

i ncl ude , Pf EMP-1, §$?n$§dﬁﬁ% HARR acBR-HBs MSP-3, LSA-1,
LSA- 3, ANA—I and T Pl asnodlun1ant|gens

- AL i BRI ool g e B misegh
PFS27/ 25, Pfs48/45, Pfs230 and their anal ogues in

Thetaslis a9k skawliniguses! toTHe conposi ti ons/ phar maceut i ca
fornmul ati ons according to the invention may al so

BRITDENGSE tARTthd SdngSIcof] oﬁmlbo%y(r@@oﬂ%@ LERSskcl b MOCSV
ele%%{ltja‘%}glghoéeg o?ﬁﬂ?&@&t &1 EQyide particles according to

e i nvention CC|ne of the i nvention, an
aqueous_ sol ution of the particle naﬁ be used dlrectuy
Flg/ﬂ thomisdhatylg ymmyngaresponsesdp S agtigan By thgmirgslipartile ¢ SV-S.S) are
grehtgo hlan Ithesspamsescgenctaeedrtd xmaplo partible (GBY-S4 t h any of
t he known adj uvants. Adjuvants In an enbodi ment the

Flgﬂ% @Mﬁﬂ&s that 1@ dh9l FoAt 'tlli%esef:@rﬁﬁmrﬁﬁnlga-ﬁloﬁ)thésalrﬂ&@@éj of b¥body

res FITPOC ﬁ]l %S\a %Pnlersl i Suceﬁateg IforltI ep Iﬁl e c’ﬁoses of 6@{7 SV§ tested. The
- trendda Pﬁme 3@5& ﬁ ’t%lb‘dﬁét}ﬂ%ﬂ&%ﬂ@ﬁ’ill“ rim Resinthird njection.
NPL) 3- Deacyl at ed nnnophosphoryl lipid Ais known
Exampha4JS patent No. 4,912,094 and UK patent application

No. Dsotiptlon &f drdiffidRdp and i s avail able from R bi
19%%%1 SR A0 elgﬁés?ég%é)ﬂ% 'L\%ﬁﬁ{ontﬂ}gte[ﬁ{ deBy 1840

Cor i
CO@E%&X@@ S COV-S Pl s BiRerioL R hERerpmeriTpyobtain a
straap s esppe, the CS¥ah ﬁEﬁeOIbI?TQ dlp ﬁeé@rwmfjwtsaam Wetwsds

trawhferoled seith amin@graive2ded NNA. fragnemit ghlidhycairiesitlse @SV-S cassette

andfih¥ fiicGiond] FBISdeaay | at ed monophosphoryl lipid A wth 3,
4, 5 or 6 acylated chains. Suitably in the

GSFTROS oS, oLt N8 PLEFEANI.BYEOL! A, TR0 PR LER e i
The, his¢ mutatiogi peemils, éﬂieqﬂﬁat for; the Hﬁ ket %e“f: eRIT 607 Tdeewebhnear DNA
fragmemughclacaprioptiren(SV-BensseBuar! the éprtiandl dHS 4 zeec.

described in WD 94/21292. Synthetic derivatives of
Thé VRitst fR131 S60MQWPiaNE plioMo ke RivRexPltidn FEY c% ing the

S@@%gbq?ssﬁmg ‘?tlelﬂél ?gl 1{)18%&% ’_LE:;S{JOIE %rﬂ}ueﬁl%&%esst%ﬁ;tF&ﬂy

aff‘éi e E?ﬂ?im e DR TBOfE ol i BRF AN OF vector s
- tree Quilaja Saponaria Mlina and was first

descrlbed as having adjuvant activity by Dal sgaard et

al . CofstA21én 6f SUIABEO7 Actitatvant s*, Archiv. fur die

gesamt e Virusforschung, Vol. 44, Springer Verlag,

Berlin, p243-254). Purified fragments of Quil A have

been isolated by HPLC which retain adjuvant activity

W thout the toxicity associated with Quil A (EP 0 362

278), for exanple QS7 and QS21 (al so known as QA7 and

QA21). @S-21 is a natural saponin derived fromthe

bar k of Cplllaja saponarla Nbllna mhlch |nduces CD8+

e —— o .




amount of charged lipid is often 1-20% w w, such as
5-10% The ratio of sterol to phospholipidis 1-50%

W@ e osa8hy , such as 20-25% The saponi ns nmay bePGEPR208%/¢58130
in the formof mcelles, mxed nicelles (generally,
but _not excluslvely with bile salts) or b n_the
f or ASES VSO gragsE dugseaEp PR S422yas amiy kﬁseé%@sl’c& and
r el elpeet! gl theipddM sl Fasgtinteasediaie iveeter (hoomedd, ket N #
ri ngdB6ReA fiatlstquencd Certfivapibe kesc@mbihgit @lashlidyas digested with
St r HetappRPridRdedtAfRIn &Sy heid Qbidl indade }QHIE]-D2 chhza pastoris

Cho n?eS a?t{\%l Ve"élt%g Herﬁn%i s ?§sﬂ)nt\!%§t§§% ({56 ifil Qtlon was
| rYVl

aspléwewa} E?fé it 1Ebripierdicd ofpl C'%ase

t helibeiptey a B 1 ¢ birpreas dgemeptiwhich cynee mégeated trﬁethe yeast genome
adj by hovhologomy ics@sbi@ptian dtnhoresidaspeOX1tibmsadj uvant i s
formul ated as an oil in water enul sion. In one aspect

t he ' P d as |iposone Adj uvant
n%?a%ﬁéﬁgﬁgém{uﬁf f“g%r@%gsﬁpl_ anl %531 (SéP 0 671 948

oil in water enulsions conprising 3DMPL and Q521
( \AoTb@sﬁﬁ b3 host yignig gyas grpnsfprmeyy Niothorigepbin e dplagiich

ot hpRICIZ60T . dirpr (EPaG@8Ritids theBhiegontive et wanstgerd with Notl
a | innggderelrcltacrulnatd DNA fidigint Seriryiabkie &@jddvisntassette and the
Sy SHWS&%% 'n?a?ke‘? Z%Wpésﬂﬁttl'oﬁ Qvﬂffa\%lpi atlcgﬁgt]th@ﬂ@)@l locus.

65£?I]?|flgl%onu eqﬁg) WE n%B%'%ed ) go¥ seﬁ%ctlvg E) egn u%tlcogx 1151[8%&1]1% clones
pr ow@églecte& r?é‘?‘ﬂtété Y& % ot agplys: .15 ngRe thP&P“@& é‘ﬂﬁ‘ft%d has

as having & highreopy ntinber afrintagraladdi SV -dLexiprassion sasseltds. ens of them
onestmwihguthedogiest éxprdshien savekfor Gi\aBresombinant arotela ciasaclected

CONpRPEiEPhe o‘ffﬁ’é’fﬁ’lrdéigﬁgtl(ﬁl P8g40. ThB BsncdafideuSpRE Bf the

and ke @ikt %VvaCC|ne conposition further conprises
n E j uvant . " onebasgect the invention provides a
c oo YRO éu..m.c.mgl. HENEPIOteNL i cl e _according to the

i \dAts Biewng af3 bSEaWpYﬁBu (Ye eastéﬁﬁﬂgfm Base gveibbicelpmderagier

tSeichdific fup) peinimia:\smdlura suil&aéntedreithll %s gliyterof ora extampoarce to

sad) DM 620h ) bl gbdud 0t®. 7091 €hi§ Gase rﬂh@ﬁ B@lﬁdlré Baredt&@l and

rgﬁg Bd dPHE sam@ VBR[WNI@ gl g;é (f:Wltfl q B% rn8thanol as
fr aht

?ﬁ' U t.0 cQ
B0 fuy et shd e EHCR JEHBIEY "t or
exa ntity to correspond to the range 10 to
Zﬂe)thmgbl peducebedls armcantrafugepect peltass teomypondadiio BréakinghBuifer
cotdpidchascaAly dstiped (gagtheadndr Fruiiiressp NEadct Bxded@ittiged for

Vi i@ dedd K500/ A %@ha&h@ﬂ@ctﬁiﬂqprﬁﬁon SDS - PAGE 12.5%.
nonothloglycerol N-acetyl cysteine, cysteine,

ut.at hiope or m xtures n one aspect each
g%@%k“&gb 8rose is | yophpqgr?‘1 aﬁﬁ)@i ngl e dose of a
vacci ne may be provi ded4@wMaNptB@nt in 500nL of
fluid. A vaccine nmay retmM ¥gseki ng up to final vol une
with water for injectionefRCe use. Vacci ne
preparation is generallfwgg§§6bge in New Trends and
Devel opnents in Vacci ne By Vol ler et al.
Uni versity Park Press, e, Maryland, U S A,
1978. Encapsul ation mﬁthln Ilposones i s described, for
exadingeinegntiagioful | er t on, WEBMI PatweatOB, R35n8757ml breaking buffer =
Quantities The anmount oéorichetrplodtcd20 Q@ LhHIt¢hes of the
i nvention present in each vaccine dose is selected as
30Uk tXYhﬁﬁFat duces an, ARRLORIIAL eld IEE’%J /3008 P> ©
or | ve response vm%%1 RN cant
adv gl I cal vaCC|nes Such anpunt
v@lamﬁ%wraa@@émmnr@ WAﬁﬁﬁ Eh5 Spareteing tiapsforedywrnijrgeellulose
enphioyedamihxbydeetihe imonunowiiningeSaeltiguee3i s adj uvant ed.
Generally, it is expected that each does will conprise
| -1000 ng of protein, for exanple 1-200 ng such as
10-100ng. An optimal anount for a particular vaccine
can be ascertai ned by standard studies invol ving
observation of antibody titres and other responses in
subjects Follomnng an |n|t|al vaCC|nat|on subjects

o . o Y e s



and such as between 1 to | OOrg per dose, in particular
10, 15, 20, 25, 30, 35, 40, 45, 50, 55, 60, 65, 70,

W@ 20098808085, or 90 ng per dose. The anount of BIIZEPR008/068130
i mmunosti nul atory ol i gonucl eotides in the adjuvants or
vacci nes of the present invention is generally small,

DY EStEI8 e dNAlYSISn t he vaccine formul ation may be in the
regi on of | -RggentryMeese tosesloral entitslylangaD(prepapirby GSK
dose. The anBishdgiels)s@patiom H2F0)use i n the adjuvants

of the presenfSNanbéAss "RlicReaich chRgndr&aiPNaRfilable may be

| -1000 ng pefy, @%d fgiartﬁdsg %L‘x‘gj%}yed d1n5tg% HBLBE! @%&ﬁanvely anti-

for exanple ] -

range 1 to | nHggdi %elaa@mffpra?xawle #ygsc lspgwn as MR4
25, 30, 35, @pila 5fr050NH$5 60, 65, 70, 75, 80, 85, or

a8 V1§ fpebn gagenTheMWrthedratidabns of 1 142D gdtoms ent

invention may be usguw figyarddet h prephphactic and/ or

t herapeutic, particularly prophylactic purposes.

ACE}% | ngly the invention provides a vaccine

iti.on ?s de i bed herein for use in nedicine,

for—%ﬁﬁ%?—ﬂa&s—ﬁgﬁr eat nent and/ or prophyl axi s of

mal aria, including severe malaria. A further aspect of
The Reshijawastarisosirdin Xg 8¢ hsimubignenyialyorpraseatthngS ¥-phwsioarprotein
andsths Septigir. d otabth astroidi cormxiprissgiog COYsS layd Sgdmotainsttbe Prgia
pastorisesfihacY 1 849, svinhrtiready earpésaforaoetgratedbopsengfdsS V4Sorxpaassion
casvaes| wss tamsfoemed Ridfthe fcoebiahbi@terdtive thgressiot extorof
pansmgpem fication conprising is to be interpreted as

i ncl udi ng. Aspects of the invention conprising a

Coﬁ&ﬁfcﬂbﬁ‘oﬁit 'E?EIIS@O" 8 RiGMel IGRAGE LA fe><4 end to

separate e nments consisting or c nS|st|ng

LESSE nt i f. t.he e el emen T, kgr ound

ThEFRTnan Y g? &géﬁiz AT tfﬁ%%ﬁ%ﬁ LR a0 Rty
eXHrﬁSél%‘J’FB‘n% gatpying ey PPTERION AT rF“r? PTG gXDTEySiOT is

drixgb i§e psthagrbindugb lgrﬁ%hpm@ﬁr tTihg consiuctien il 15478 vector
is detdiled halowon i s known or that the relevant information

constitutes comon general know edge. The exanpl es

bel GunsrvetishofwR K14 5478 insdgrattve vichter.met hodol ogy, whi ch

may be enpl oyed to prepare particles of the invention.

TheTRX 8 TBhE & adMp@ficdBYP ORtusin@ HRIBNS AOREEImIharit PRismid as

| nVRAtHI A8 th@ﬁ%%iééa@éﬁm@ énegg?ﬂ hé@hh@ B) OfhSips@bdi Yimer

834 TWM@@GG&RW’@MTK&G%%&A&A CARAT HSERs
exp z% sgqﬂ ljécrgieEVPI éggggll (ﬁndetrliine%? R 'ﬁ%Bf:gig ¢ AT %t?rrtrgadon (in
#&Eﬁﬂqﬁ%’f@ﬁ AECEEBRGAL Y Siptgipatne

f oI r%m@o %ﬁ%‘? dor Kheblugderfiggeh Jyst fier the fegminal gedop (in bold).
Th eAétéU@ugéstmwﬁl heaR{ene npEiesincyor enzyeras ohc PER praguct was
upt dikectlansentadl imte tend CafA vhetop RETTES B 4608 batdoYhokfelamimg sites.
car Aiftesvaiffoanat dHOthamhutlBbtide sgememceopithe @sby thhiosembalahs

car phsmgl waseicrpRUT 54 78. TEtpRysgeih tap @il pBIDMS47R éillustrated in
| eupighee18s absent fromthe growth nedium The vector

pRI T15546 is a yeast episomal expression vector

(prﬁ§ﬁﬁ%¥ﬁﬁ{g3}raﬁpy[g4mg the expression cassette.
The reco

I nant expre55|on is driven by a pronoter

der ,ved fromthe nstlt tive
expPUdSio ol i %}@f%ﬁ%&w ety s 20
det aqgr%b F%‘\RPOIUHH BHNGHIZHRY €19DR R PSR DPY BRI
syntHeition e the R dpPPBpri at e codon usage for
yeaSempRisnieesdls @ﬁPip@ste@ﬁ strain M 1840 ayeee Bamsfamsdédy olgetrgporation
pUCEth@gtecnf pRERES4Esverctor rigeqridangrid dinyp wassyy O8wrenti@n tpsual.

y ea¥tanefopmess were plectl on ap@f deleSvapleteh obitaimesst Fi0ppaal Zeocin.
W t Multhe@papiegpni dbeesenzy saectddiey yemticitivp @bl blGRanabsis.
constructed (at GSK) by a nmultistep cloning procedure.
This vector, which already carries an S expression
cassette, allows the construction of fusion genes, as
N-termnal in-frame fusion2with the S gene of

Hepatltls B VI rus. The fi naI expreSS| on vector, after

o - L R o | ey g == A N



Scientific Inc) mnimal medi um suppl enmented with

8ng/mM histidine to an O D. (620nm of 0.5. Then cells
wae@oksnsvest ed and cel |l ul ar extracts are prepaP@EP2008/068130
Extract preparation : Cells are resuspended in

Br eaki n uf fer and mechani.cal r | ass

booDbs Mnsfomut oD ngrs Adligear teon & R psSE Regdy

r pnpreei% VERORIFE Of St ‘F’%S %eLPﬁteéﬁné@een thenpificipl dgygnation
BredkPhy Buffer: 50vM phosphate Na buffer (PH: 7. 5)
4m\VERMAssTaneefitho (ecombimant proteissases i nhi bi tor cockt ai |

(O3 lie prefvnRBCHEY”, BeY NBodivegMifraginoBase b9@ilable Tomtmeker
(SOE¥NBLfi5 )ind ) Mnibinmdl nigdeak istygplaméifted with dehglgnodrd bioi adrO.0F (620nm)
@D 0 iTheih Blls & badecwed amiGbsushatdell i€ tleiseme vBMiiAsItYNB medium
GEPSIEMEMEEdithD 85! @O ARIUEATLREIREEAQN(B0°C for 16

rlﬁﬁ%@%llﬁl%f‘&xt?arc%ta% glal%ﬁ' fied extracts are run on
SDS- PAGE 4- 20% pr Ins transferred to nitrocellul ose
d

coloee gucEs V#nmunoﬁoa%nrlwéng West ern bl ot

nofroct oftar—ant i body anti-S

@Blologlcal ilutjo

ﬁ fadrein Bsplkife e&wﬁe?%l}aa}qaﬁy Qvamt%iﬂg@ﬁa@ads)
%t@@b@ certiifuegd forr 1 x miaies afpP QD m. SHPemptantfsackig is run on SDS
Al RABOHRARZINel y anti- CSV antibodi es may be enpl oyed,

for exanple those known as MR4 avail able from N H
BrangihgBaffer: Descri pt i on5@hMsplicdphatyNa®afedPH: ySast

reconmbi nant strain Yl 83mMEDDAtaneously expresses the
CSV-S fusion protein angywbhe2$0a0ti gen. To obtain a
strain co-expressi ng CSYyR.ainds éhnﬁf&ebaeaﬂ (¥rplote/ ROCHE)

Saccharonyces cerevi si ae st rain Y1295, whic ['ready
G ot%?elftllra iSn | ntegr at edl&(? Rlll O&%D %:) §S§ rnIPPreaklng buffer =

cassce Was transf or rred ng
i ntegrative expression %’é’?]& up /IB 3). The

strain Y1295 was constructed at GSK by a nultistep
traAs peTashe RBRciosc edur @Xtrwée%teﬁﬁefidétmlahtey@@&m
strain is described in WO 93/10152. Strain Y1295 has
t heDetctionofi arbin rotein2- 3, leu2-1 12, gall. The
| @uari Redentatisane paron SBS-PAIEE12.6%, patcihheuptake tohitrocellulose
pRinTBak8Zndiabjoced th imeanodtiAingr agment whi ch carries
the CSV-S cassette and the functional LEU2 gene. The
UREL S BIERlaR A §2 is a yeast integrative expression
vector (Ty- bRaginyect or Ml ﬁ%h@&oﬁd“%nt% AnEXPlGSRkA
cassette. The reco g@?ﬁéloeo go\ﬂen

e

pronoter derived f
(constitutive expression). The const r uct ion of pRIT

15582 vector is detailed bel ow. Constructi on of

PRI T15582 i MiBinSataniibodiectwhich The spaynareigllypwilpble may be
used to constubsitititcd RioT 1B%B8 emrleyesk innéles minghaslk gkléesratiyply anti-
pl asmi d pRI TG5%46tibddied hay Ghemplogsd.r ucti on of this

plasmd is described in exanple 1. Digestion of pRIT
155¢6CWdnbityiiongiddt cemteignatiogase | i berates a 3706 bp

| ong DNA fragnent correspondi ng to the conplete CSV-S

Th{ I}%mélla agseﬁlts?ragnog Wi s Iy§e(f ). This
denshy ﬁﬁagjg%igéegﬁl @edeyg Cflsr( Q’i}iﬁa pr(ﬁ‘?lggm ative

way d,@Rlaﬂ2rr§114iﬂ\4a€S€1rﬁa4mm4&% h@&is pt 40.000 Wg.si t e

+8{(Sai 4 Beakstani 1)t e @l ibtor). Feattiody (~Thenh) ecud tolk@gteﬂl asm d
anddNaTyie8 8¢ uﬁﬁﬂlhaﬂ)lﬁﬁusmg’larﬁﬁﬂi $ aptibddg. Ab @hcﬁ%tpfneSSI on
Flgﬁ?esﬁf%&em ‘s’ &?s'h% a%ﬁle@s% \ﬁ%c ker (Fig

ease

I&E%@sga&o %%6?“%801“.} g%ﬁor ?Oggﬁéﬂ%m% g n fraure 4
Cw%r ¢ daplpEmixad eBtrtels dormation {hyippey 5@%1‘.% 78t by

anahpmol ogous reconbi nation of the free ends with
resident Ty elenments. Transformation of strain Y1295.
To obtain a strain expressing both S and CSV-S
proteins, strain Y1295 was transforned with the 8500bp
i near Xhol fragnent (Fig 49 wth selection for Leu+
colonles Several |ntegrants contalnlng sets of both

o T T oy o o o,



sel ected and given the official designation Y1835.
Expression of the reconbi nant protein : Yl 835 is
w@e@negosat 300C, in YNB (Yeast N trogen Base ar@i/ERID&068130
from Kracker Scientific Inc) mniml nediumto an O D
620nm) of about 0.5 (0.8). Then cells are harvested
Re C€el lular extracts are prepared. Analysis of
expression products by i munob | otting: Extract
preparation: Cells are re-suspended in Breaking Buffer

(HandHaEERRNI Cckyn ¥ 854RBSE: 2(19"'@§§st1*ﬁ%’§6jt§3nd EXdrh@Ghizakidn of a

c:%?cm%s% és%er%w%fﬁgt ?% L I e

5O pBds a VEDTA Tween 20

(2)0. 5%acebpERetgered’, Viokt Bug’f_@l '@@@Rlﬁwepuq Sovisestaad Arsapily of
Cel Vanoucléepatiat BoSurfat®@ratting inl $acckarOcds. c5jevns1’ae2 Gerd 80:
br eakg-ng) hygher = concentration of 20 OD unit/m . Crude

extp@g%Jc rl&%ﬁ% 5ﬂ§ﬁu&@ ”ﬁgg QDQ“%QS stem for

188 Wi al&f S 5 e
tranﬁ@@ﬁﬂ§62§%2ﬁ$i¥@%elIulose menbr ane and subj ect ed
(4)t o Hinmmends tHickm My ab EindrGR bl Toenséoredagien of ¥Fasy', Byoc Natl Acad
ReagéeiniSA :75119usB3mIgoc! onal anti body anti-S
(5)( pr Bp(ﬁlrcﬁ quS’tr%n Bh\oLQOHERS 5B; ""I(r%slfdjxrrﬂa@ien iy 220 Dedélopment of

Z%Pﬁ S0k T BUbLERE%EON R e RAN g, QLR G5E 155,

P. vzvax/CSP anti bodi es which are commercially

(6) av ath Id, atal, BoublhStrindad DN o Bequsnsiag enrpChpid FPMDNA
t hi Sequehtiag’, Noxhiipheids Reschieh follR2®yil9g8.ant i gens were

(7)evabuat a8 WilliatRYLSMR: Cikt AT DK bl CKaacHIRMT thOGene Encoding
Sac%qﬁlmgﬁémﬁl%ﬁ g!n’ga{c% %\@%%l 6R %ﬁ%goz%agéoﬁﬁyHumaﬁ Malaria

constru ( I'ng t

ool BB &R edium A PaB s SESRf ANt Pt 9Bing t he N
(®)& CVakearuglnBi Gy Quipga b cgv "Dluskeatide Seqyengggiof ther{iene

it Codingiforsthik vajer Pro®iBofdé¢tatpe B) Virus®dfaco Aniger®, Nature 280:

ant ggeR19,rnomyt he hepatitis B virus (CSV-§). In
(9)ad ?H %? Meect ﬁ% qr, GYJu'h RO, I ah@or{ SR fnunological

pa i i
LSS oYt a5 f'Eﬁ g%ufl‘ff@woaglé%? ol o iotig vivax in
| Briagienpty OBKOf%ele%@e ﬁ@%ﬂbﬂ%@ae%w 123, 2004;Microbiol.
r ecbneuinelu2@A; HR(2ASAOB 2kas eval uated in mice.
(106X pRathoRD SSavet B, e 4 veger, aal. deBandigg abeindwsiohbEEiver Cells
}NIE‘ L@y PRkAGHREh M%&ﬁhrum%p@&%z%lt@ﬁr igbe €hé1§9)/7Q827?)&@ K/%ZL 7 g%S
0 a0 R TR 205 R R KR TP e ol es
(CSV—S S) and Ilponal adjuvant formul ati on conpri sing
@521 & MPL at 0 days, 14 days and 28 days. The
entities were tested at the foll ow ng doses: These
quantities were calculated to provide a correspondi ng
anmount of CSV. The anti body responses were neasures 14
days after the second i nmunisation (14pll) and 14 days
post third i nmunisation (14plll). The foll ow ng
read-outs were performed: Antibody response (ELISA
performed on the sera from each individual animals
fromeach group): - nmeasured at 2 tinmepoints: 14pll &
14pl Il - 2 serol ogi es neasured: a) anti body response
agai nst CSV b) anti body response agai nst HBs - At each
timepoint, the data was collected from4 pools of
either 4 to 5 mce each. The results are shown in
figures 7 to 16. Figure 7 shows that the sane |evel of
anti body response is generated to the CSV

23



element for all doses of m xed particles CSV-S S. Fig

8 shows that the imune responses to S antigen in the
worRooemsesayticle (CSV-S S) are greater than thePCI/EP2008/068130

responses generated to sinple particles (CSV-S)

' that 14 days post the second
SEEhﬁHhﬁnggggﬁ?he sane | evel of antibody response to
the CSV elenent is generated for the three doses of

CSV-S S tested. The sane trend is observed in Figure
SEQ0IDyWNP¢hlshows results at 14 days post third
PvirfpestionotEdanpkaudnceDescri ption of strain Yl 840
AcFhetPpcbibacpastbgisgstrabhcYd840cexpressesabtheg@iyt&aacttc
aatuscghapeoyetagtStratng¥dy846gcgnt ai ns four copi es of
cathea§SVecSgt usyonagengggytegyatedcybgttheagenoengacdacgaagaa
gg@ggagataagggggaagéggggglng the CSV-S fusion protein,
gth §aEb@@b@aQ@@595b§a§55§b§?§§5a$§a§@§tEEQQ@E@EH@Q?ﬁbﬁhcgcg

ragnment which carries

cqg8lth E@%@EEE@ LPggd E
oc P’% ?QE% g%gg 5?%@%@%%%5%?8&%}%&%édﬁggct
gg ol ﬁ 8§ ? % is4_nutation

B R L AR S P LS E ot L RS EEEEEE
CP?ﬁgﬁgcﬁﬂﬂ PRAgREAE @A Ch carries the CSV-S cassette
J95RB2PREIFGHEFPORIPIPFSAIgErRECaTHEIVEEPBP PRI TE86679P8acCcag
CCa9pPrearaIpastert9CPat egrati ve expressi on vector
ateapppPAGIBREIESYCSIBRpEESSTEATEaSTEtBatoTHEICIgCCaaggtcaga
acpecombpagatterpoessicenai s driven by the strong,
cgahghatythgahagedtHethagetahagucbbbgcéﬁ%hgpagggaeagaatggac
gcthegeansyruethogtoftpREFE5607 vector is detail ed
achebewcgCopstyugttantgbgpRtiadB0davechghadhecESYcSttaaatga

tcEC%EQBCQQBQgtBE§§§BE on pRI T15546, was anplified by
and cloned into the pCEM T Easy internediate

SEéeEBOQO(Pgonega cat N # A&SGO) After sequence
Ll '98t58a he.re ogpl gn% aspid was digested wth
EEQNQEEE E%N S lERkD E&eeeAgﬁ6¥§§ 2sandegkaned into
POPF RGP e KGHEONERG ALK DPLRE §Eé¥§@2§§&f.cm.on
Rl T15607
QP&FPBA&EQEA H@éﬁﬁ@ﬁéﬁ@@AéNﬁggﬁﬁgé QKE%E@Aﬁg Flnear
NABEHGRERECUNEEANEBNEBE VR egRdRedVFAEBTFRE VY east genone
CCHYVRURBRBYO6ONKKEEBRBILNALEBRAVET t he resi dent AOX
| ocus. Transformation of strain GS115. The GSI 15 host

[SEGt Im@ai Movay transformed with the reconbi nant plasnid
pRI T15607. Prior to transformation the integrative

cgeqhgﬁnm@@@{estr|cted with Notl in order to rel ease a
i near ragnment carrying the expression cassette
ac@RgedrBer L D4 58 E I Mes IR E ML EESLEGhEON whl |
s avor Lt eguatian. af. Lhe 80X Locts, Ti, g&egmzﬁe' E
AR Tar A I onee W GéA%AéF%%%%‘%éAGA Sl ey é§§
AAPTBE 8%%?%%@“&%%%%%@8%@ H-&6CTEa“HA5 ha
CAGEYHAE O T HTADEIC 6T T o M G AR TES A ep F & 667 on 20
CAEHELEEE D TABRETGI AT M SROWCAE CCRAECREGIFESTA2EX D r éé@u on
CCUGE VS TAFARCAGCSYCS AreGABT TTaMICCPF et v AWES CEEICEET e d428nd
CATRGY@TGtAre TOf AT CicabcTHesiQyAetacoes TYhA® A6 TCTHIZS Gel 0AE 0
GCTGAaTAACeSAACBETGCTIHTRS GO cdchec G LASC faas CamsCcyaTecT 540
aaExpraassirancobctdieciecombhnant cpiotairiacccYca4d 690
carghOMWTc TR0 TR TXNES T X eas taddct g errcBaserav aikabl e
ccHrtmrKE e kedrcSedeBddch b Goab Me):a A AL IR ARG A 720

MQQ%A@%@E%AWTBA&&&@é@@{p\@&@}@%@r@%@&bon source7t0 an
(620nm of about 0.5 (0.709 in this case). Then

ceIIs are harvested and resuspended in the sanme vol une
of YNB medi um suppl enented wi th 1% net hanol as a
carbon source (as inducer) and incubated at 300C for
about 16 hours. Extract preparation : Methanol induced
cells are centrifuged, cel ks pellets resuspended in
Breaklng Buffer and nechanlcally dlsrupted (glass

o s o -~ o o, s -




Cell concentration: 100 m culture (OD:0.5) in 2.5 n
breaki ng buffer = concentration of 20 CD unit /ni.
w@ewwdesmsad ract clarification: extract centrifupE€dEB2008068130
m nut es/ 5000 rpm Det ecti on of reconbi nant protein
|SEQA Ib' ;“ZL extracts are run on SDS-PAGE 12.5 %
rote ransferred to nitrocel |l ul ose nenbrane and

’_subJ_e_cl_e_d_ltSo i mrunost ai ni ng. See Figure 23.Wstern
CSHr&t fumsaPpsi s: Reagent = Mouse nonocl onal anti body
anti-S (prepared by GSK Biologicals)- (dilution:
1/ 250) Anti-S anti bodies which are commercially
avai | abl e may be substituted for those enployed in
NutbestiBehedquéhter natively anti- CSV anti bodies may be
enpl oyed, tor exanple those known as M4 avail abl e
ardareBr Ncbsc &2V Ao st @A cRE Rite T tRe et @lrr gl Trc51 762
raddalrtons T appereantiTcadrikiba rExanptecdarcesessmtakon cof
TC BT At ARGXA 8RR GATHE TREETHAAA PAS R ORI B.CSAHRARABGACEBATARG 180
AL GRACEUS CHAGK PSS 3AGRCCUSGASAMS AEIT TR CA@AN Ad
CCPEQ%G@A&?}W AGCABAHACAT AC A8 B¢ THCAC @SB XPYESSY TCSWOS
GA 35 ﬁ%CTGtCH%G“ﬁZC*Eﬁ%?GC SSTOP TSt ral Y2 ¥C 368
?@a Creat A%%E*E@%isi I T @iﬁgﬁ%&% é?ﬁ%% AAcé\é
cofXREESS O LRSSELEE CT 540
GA}(G%@@@T‘HG@@@AA‘TB@1@%&@&ﬂA‘A@G@R@%&@@@A@BGI‘C%@R%AA@&AEG@
cc1aanst Tde i @RARfcRr &Rl A cYAB40 Tt Srd e8I T Retdcahone ci n660
ceExanp tecAc ThheTyectrorrAaRr dTcES 4T & crsT tAtec piRICEXEAGA 720
GTTAANGEAACOYETIRAGERICCABAACKT OTE2Z20) TAML eI TAGCAAR CERPIGES S | T
TCRASECGICCERE TOF LA R BT SRS S 5T IR AC SIS 6 E TACCATHE TG 840
CTqGéé“é?ftﬂAﬁﬁ?ﬁGGéiﬁT% e GP%M&PPW% AtTﬁ%CCrFé\ﬁﬁ%ﬁ?@ 900

GA%%%% g%%ﬁﬁégwé%@%ﬁé &@ﬁ Jcap &ﬂggé

Tﬂ&%@ﬁfﬁ%bﬁ!ﬁ;@‘f@ﬁﬁ&cc GeRE, Mas. RIR! 1 fdoed

rcYaRER sl NG cpEcEr 25469 A&&%@H&&A&@B@Td@h@ﬁ}(@G@AﬂﬁfCT 1200
ardrenpt@tcerd it scplcasmad reeddrresatahec@ cgenerfre@mrce 1260
ccArepatdtecsCcB)rccdAre AURSITREGIRAPT AL T(ASTCCGTTTCTCTTGG 1320
CT@EEARCCEEAR T TEANTEEAGAACATCACAIICAGT S CLCEUHTE T ¢ T he3 80
TCW%%G?BWT%WH EEETEFCRERICTRGNSTTFHEFY CTIT T r b0
ATISECt he TAT G S L AT TE B o CEF TP TBEH Y T T%he downst r eam 1483

prinmer (5" GAAGCTCCGCTCGAGITAAATGTAT ACCCAGAGAC 3')
se$aBt@ins the recognition sequence for Xhol

C%underl ined) just after the term nal codon (in bold).
AmiNot REi Hk8@sdnken Wit h EcoRl and Xhol restriction

enzynmes, the PCR product was directly inserted into

the pPl CZ- A vector, between EcoRl and Xhol cloning
PR GGG HNRPE B2 T BYGVRF A6 AL R IY b5 AARE A SEN RIS EE@ e n (s
KK@GKFWKNH%WPK@WRﬁWW%ﬁ@P DﬁéﬁiﬁQﬂ’AG\%@AﬁQWG R1I2P
AA%%’A?%RAD‘?%%%@%@Q@%D%@ xvi PGNP REQON R

Tl @ﬁ% Al Y1340, RRE’“
mw Eﬂ%gkg %ff&}%@%@é&@ %ﬁzﬁc&mm Ea? %

PS WA@@@ﬂW@ﬁZQS\)‘R@%@LLW WF\%L%@E‘%L%A@WD@@@@PS’L@§W§P‘FOn480
et erdieyhost 5° AOXlI region. Conpetent cells of 494

P. pastoris strain Y1840 were transforned by
SE@|IecNq.op&T ation with 10 ng of pRIT 15478 vector,

according to Invitro S instruction nmanual .
Nucalaﬁs%ﬁﬁﬁwge éh?%&tse%pggs C%%ﬁeéé? Wlé Eﬁﬂ@gtl%"sed

Zd@ranslatl a %ﬁiltﬁtnﬁagﬁffrw ﬁ‘%yg?)tg ggoanntlsdl'?orx]vgsbelow
thé"%& % y quan ive" dof t “analysi s

t ranst or mant carrying, in addition of the four CSV-S

AAEEA8 51 8cRInk et AP RS e P ATCER YR nE ORI RS OfACOTERSEet t €S

was sel ected and given the official designation Y1847.
CTAIPT @FSCAIC oG TCATE TT@CODAATARAGIAG AT TTARATYIT T8ATATIES

grown, at 300C, in YNB (Yeast Nitrogen Base avail abl e

fromKracker Scientific Inc) mniml nmedium

suppl enented with 1% gl ycerol to an O D. (620nn) of

0.5. Then cells are harvest®d and resuspended in the

sane voI ume of YNB rredl um suppl ement ed with 1%

T 1 NN\ N A~




Anal ysi s of expression products by i munob [otting:

Extract preparation: Cells are re-suspended in
w®@e@aksasgs Buf f er and nechani cal ly disrupted (gPEEEP2008/068130

beads). Extract is centrlfuged for 15 mnutes at 5000

R A BT A1 R BROSORAL &R O TAT (P 7).

TTé@%@%ﬂ%@@cg&c@c@A@T@c@fc@tr@mac;mf@bmmm@m%t ai |
(Conpl ete/ ROCHE) Cell concentration: 100 ml culture

Ta{0@Br B acara2a B b TAnsake g chrddcercacenrroenteetraon  of
20 D unit /mM. Crude extract clarification: extract

ATQﬁ§ﬁ@@GHGﬁg@ﬁfGﬁgAAﬁAﬁﬁ%¥¥§F5@&%?Tﬁ?ﬁﬁABE@Q%§EF%ﬁ$A§$ATTTT
reconbi nant Eroteln Clarified extracts are run on

CAISHEEPAGE-1T 1884 A5 Dt Eh ETZTTrC AhSTEPTEE TEO M FIEER ul ose
arABRLANG @%e éé%ng%ﬁQC&&Acm§£@f b G 7 |\¢g q bl Ot

anal ysi s: gents : Mouse nnnoclon ant ant|
TA}(T@E:@MG@QA@%G%T&@&A@@A@@G&&GCG@@T%A&b@@ATM@ﬁ\@J

Anti-S antibodi es which are commercially avail abl e may
ATdEI ASEMIST rtanTedAdACr TTATOS €T @RI O3AedAAAT AT RA TSsGREE TTod .

Al ternatively anti- CSV anti bodi es maybe enpl oyed.
TT?ﬁ@éﬁc?ﬁ@ﬁéTQQ@GQQ%ﬂéﬁé$ﬁGAéE@ﬁqAﬁ@%&ﬁ&ﬁﬁ%ﬁﬁTTGﬂ?ﬁ?CF?ﬁﬁ?ﬁt| on

n ana

AACcFé\HgAﬁT;?CaPaG&F%?ﬁTTEE%?Tﬁﬁ?%cg%\ﬁ%%%@%f& G%%\F%%%%G( ~20ny
GCQAAEQG%ECEA%E @f&)AT&‘@R%T@Q@éCY&%@@T&@ T@GA%%KAA T%A%GPMAQS G

gradi ent (88 hours at 40.000 rpm +8C in a Beckman
AAC%;QAATT-‘BACC@iC@b}xTGTEﬁ‘@@}tTIC@@ﬁI‘T(TT@T@@A&CWE‘QT@QUI”@Q@@d and

anal yzed by i nmunobl ot using an anti-S anti body. As
TCEITOWR TITAGFIAGOREC TRRAMBS L BEGT TORACS ACHVCSTEd TSR Eak s

apgear at the sanme fractions (No. 10) of the gradient
CCGT Fespontiirg o A oy atfiCTae ST T ot T T P2 A4 CieB 2 A féA T

rdf94BL SO se BRLLLGhe LOCRLLAN S SpRaLLed by

anal erence
AG}@%IT@Abi@irc@iAT@kA@ACA&Qﬁ%ﬁ&M@ChQ&T‘%@?@G@%@&@é%tT@ETPE‘L@E' on of
a Saccharomyces Cerevisiae Strain (Rl T4376) Expressing
Mettepatddrbss g rSsfrace Antigen", Postgrad Med J 63, Supp.
2 . 65-70, 1987. (2) Jacobs E, Rutgers T, Voet P, et
CAIHTCCARIGEAAANCARFGUISCBWICARSICS Caid CATSEADAAATEE TAREET ouS
Laﬁ%@ﬁé@ﬁ%ﬁﬁéa4§nga?ﬁﬁﬁééaﬁﬁnéf%ﬁ%@§l?4?“83%%ﬁ@éi%ﬁﬁ?€é%ﬁsnA
& CGene 80: T279 291 1982§ﬁ§?2 V|e|ra J and
La%sn il’%é? Asniﬁ%¥?;? ér% Sélnd élPaoe Sh. Asng %AsnA$/St em
CAZ§)CBHl@cb@m@&b&‘@AA@@&A@E’A&bBFAASEGCCAAI@@%TQS@AAP?E@@M&@%
Lazk982024n4) aAHnRRE: nA] a HINEKS2 oIB; a e r A K1 GRnpProasna
"Transformati on of Yeast", Proc Natl Acad S USA 75:
CAF@@QQMSLAQ‘BGZ,%AAIEQB&ATGSZ)AABCO@@JTGGZR}ATSC TrTherarciN C2and
Laﬁ%ﬂ@k@ﬁ%PBlaASFPa?ﬁﬁhéi?ﬁﬂ??é@ﬁqnﬁl%ﬁﬁa§FOH§?@E$Rﬁ9ﬁé¢ﬁln§f a

CAA gTAT _cLApfg @cc T PﬁAATeCiCT

LyA.s£ % anMdeig uen%nAGgégsgélg ana l%sgékﬁﬁ&Al ahA
ATCRRENENGHLAEL I»AAA\MQA T8h @Aﬁ%k&%AB@%ﬁ@ﬁA%@AG&%@ Pacxh288.
an(l%)% 1@@5‘%@1&1\% WAénh@%nﬂgnGlMEl@&to@ QﬁlnspIEsHl%& l@d&luG
AA TSt arcic s e ok e TCeme TEncadh A crbec damotrwodosrdarant
Ln1Surf @ge LANT liegesh s@Re t e sSporre 2ol dpe st foC y dre riumaurc

Mal aria Parasite Plasnodi um falciparum, Science 225:
CTERZLTGFATIGBATTABPTA/HICE R T aT P TAG Ay CFI 220G dgd M et
YS%Y.A?“@“lN& CrEot P e géé%f@éﬁ E%%l Yéfr%lﬁésﬁ%vﬁé " Cod P or the

0L Aok i T Qe”
il s e s
Young R conparlson of I mmunol ogi cal

TT;tp@%m@mzt@c&ﬁam@u@cﬁy&p@sfsaﬁg@cmmp@mmmcerAG
HeZRUh BianN 8 s e rRF SEsw 6]l THYRYAMAAR L iABNnI LeThrSerGlyPheLeuG

26



Mal aria Patients of Korea", Mcrobiol. Inmunol. 48(2):
119-123, 2004; M crobiol. Immunol. 2004; 48(2):

wa1®902803 (10) Rathore D, Sacci JB, de |a VegaP®/ER1008/068130
al ., ""Binding and Invasion of Liver Cells by
Pl asnodi um f al ci parum Sporozoites", J . Biol. Chem

GAé%%Z&é@TCG%&%%%CZ&E@%GG@%y%%T@%ﬁé@9&§%A§EA§¥CCTC§%%Q%ACC&C
o@EuLeGk}QPﬂeugnglaEQ%egﬂc!Mrklﬂ% leh@ﬂ%@%é@oh‘o 1

Pv CS nucl eoti de sequence
acKracaircgcoggacataatrgtagat it ci@sageicat aeatrteaatggt gt a
Lngatttiisrdat Bat gt agacgctagiRhcact @ggygsirgeg/alCysLeuG

cacgt aggt cagt ct gct agcagggggcgceggt ct cggggaaaacccagacgac

é %TéJG F ngﬁ%gé %TCCTGTCCTCCAATTTGTC
éé%%?é g aaeTaaaH A ttHAghydaaat @At tEadatad€ccgggg

CT@T‘%Q’P&SCQQ%QQ%&%@Q&&Q‘%ggl%tA%g%TQ%gCTTCATCCTGCTGCTAT
rRo@G998099t GAAE CAAGH09003L CHCTEHILt 99 LRUCLAYCHAGaTat cgC
gcggct ggtcagccagcgggggat ggt gc
Gcggetggecaaccagngggggalregogegeaiggtreagecagaggyggat cgege
YsIggat ggh el caaxel agceggt galr e grigcygeit LeuProvalCysProlLeul
ggccaagcggccggt aat ggggcggggogt caagcggccgcgaacggagegggg

TT%@ 6 ACCTGCACGACTCCTGCTCAAG
Le%ﬁoﬁé %%égﬁﬁﬁgﬁ%@g %2&@%6@%%? aEtge4dyéfgccaag
Gcéﬂt%éﬁﬁ%GQQ 99&%&%@8?252%&&%%%8Ef%%%GATGGAAAiTGCAc

1yAH88aRALEL L GLEgataaaghe Ac4graggoacaga
at ggac gccatgct ct gt aacat gt'ggt gtcgggg

TT@CgeHBeoegecH@reaairgeaget aacrasgarccagaagaiqatrcacgt t
Le@a@al gaobet Lgaaatggat izl guacaniSEQL RN s2vAmMAe aci d
sequence of Pv-CS protein
TCTPHCSHNVBE SKAF R NGYNFNIIVEASSE GAAVEOSASRERGECGEN TG
He PopHEEEDARKKKBEKIRAE PRNPRENKID R@B@Mﬁ@%&@ hrv
0

GT&@%@MB&EMMM@&E&EM&MEMG%&E@A%&AM@G&%CCSV

ErWBﬁ%ﬁe@EﬁN@uLeuProIlePhePheCysLeuTrpValTyrIle

ACCCATTGI GGTCACAATGT CGATTTGTCTAAGGCCATTAACT TGAACGGTGI T
CARATIARBCBATICARAGGTTTTCAAATCAATCAAGAACTTGTCTCTGTGGCTGATCC

AACAACGTCGATGCTTCTTCTTTAGGT GCCGCTCATGI TGGTCAATCTGCTTCA
ARAPCBACREATT TAT GATIGTCTGCCAAGACATCAAGAAGAAGT TAGTGATGATGTCTT

oo A T AGT AN AL CACACCACCAA AT AT AGAAGAAGAAS

TG IS ANCAMEBAGEEEAEACAMEAAGR T EAMECANCEAGGTGAC
AGAGCC 2 4 O

TCCHRCEEACAAGCACKTHET ARTEE] GO EEGEE CAACCAGCREATIGACAGAGCT

AG%%@%WW%W@%@M
R B e A T T A R AGIItE

TAPACET 24 BrdAGCAGATTCAACCTTCTCACATAGAACATTGGAATAAACAGCCT
GCTGGTAACCAACCAGGT GGT GGTAACGCT GCCAACAAGAAAGCT GAAGACGCT

TAXBBTGET THCHRAI TTGCACAGCGTAATATGAGGAATTTTGTTTTGACARCACAACC
AATGCTGGAGGTAAT GCAGGT GGTCAGGGT CAAAACAACGAAGGTGCTAACGCT

CTERARINE CECIT UG TTTTCATCAATTATGCATCCATCTTTATCTTTAGACAGTTCCA

GAAAAGT CTGT TAAGGAATACT TAGATAAGGT TAGAGCTACT GT CGGT ACTGAA
CTALABRACEARTACTITT TTCATCCCAACATAGT TTTTCGAGCCTAAAATTCAGTTTGT

e%%@? A%EQI LA AT RERER JAGARI IAGPAGRAGAGT TAACCCC

TGM@PA%@@@%@P@EE@&EE@AM@MKM@M Th@GTACT 7
7 1SEQ ID No 4 CSV-S fusion Nucl eoti de sequence
ATGATGGCTCCCGGGACCCATTGTGGT CACAATGTCGATTTGTCTAAGGCCATT
AACTTG 60
AACGGTGTTAATTTCAACAACGTCGATGCTTCTTCTTTAGGTGCCGCTCATGT T
GGTCAA 120 27
TCTGCTTCAAGAGGTAGAGGT TTAGGT GAAAACCCAGACGACGAAGAAGGTGAC

NI A NN A NN



GACAGAGCT GCCGGT CAGCCT GCTGGT GATAGAGCT GCTGGACAACCTGCTGEA
GACGGT 360

W@B0HRIBBI CAACCT GCT GGT GATAGAGCAGACGGACAACCAGCTRAITEXO0XAT68130
GCTGAC 420

e A NG CR0CA TAGGC] AT AN T GRTAACGT CO0GT

1@t G AL T EEIMMAAAREEANIRE (T AGEAATESEAACAAG
AAACCT 540

CCEAAGACEET CETEETAAT GLTGRAGGTAATGEACGEGET CABBETGAAAACAAC
GAAGGT 600

T ABC T A CE T AR NCGAR R R T ST FANGGAATRCT FAGATANGGEPAGAGCT
ACTGTC 660

TG ACTGAATEEALT CEAT BT TET GT TACTTGT BT GTOCETGT TAGAGTTAGA

CT(W?MW&A@@@A@GT@GGMA@UTMG

GACGIT 780
TGTACTCCCGEECCTGTGACGAACATGGAGAACATCACATCAGGATTCCTAGGA
SEQCERTRP8E0
Nuciectoie ASAGEIoSE VTS CrusiomAgrpeAATtonred CARFACEBEAGP2
inpSFEALiV60Pichia pastoris expression vector)
GACTCGTGGTGGACTTCTCTCAATTTTCTAGGEEGATCACCCGTGIGTCTTGEC
ATGABANT COEEACCCATTGTGGTCACAATGTCGATTTGTCTAAGGCCATTAACTTG 60

ARCECOEAGH CTCA CHOCTCSAATF TGECCT
TcQggTjg$@G§@g¢a§AGGTTTAGGTGAAAACCCAGACGACGAAGAAGGTGACGCTAAG 180

CGGACAAGCAGCT22%@%%22%@@gggi%ﬁ??%ﬁ@?@é?%%ﬁgiﬂiﬁﬁCX:
%%%%%ﬁ@%ﬁ&ﬁ@é@ﬁmﬁ@cﬁv

3 ATAGGGCTGCAGGTCAAGCCGCTGGTAACGGTGCCGGTGGTCAR 480
GCT'E@%‘@% A ACRATCAAAARCE EXCACKRC REEAAICT CAAGCEC
GAACTCGGT 2O ATGCTGGAGGTAATGCAGGTGGTCAGGGTCAAAACAACGAAGGT 600
GCTIRECGIITTCESTCATSIENCCT B FAGRERAA TEORCCTGEATT
GGIACOCACGERCEHATGTTCTGTTACTTGTGGTGTCGGTGTTAGAGT TAGAAGAAGA 720

A S P T B T E B AAARTACET KT T e ETERGTECCPPTC

TG G GACGAACATGGAGAACATCACATCAGGATTCCTAGGACCCCTG 840

CT

e ciceaNaniciite C(Ceiscy cecunnice s
G C

TC CCAATCACTCACCAACCTCCTGTCCTCCAATTTGTCCTGGTTAT 1020
csc'E@éﬁﬁ%?Aﬂ@@é&'@%@'@EA T IPT I CAALST CECTACASATEGI(AGT
TTECET TG T4 #) TGGATTATCAAGGTATGTTGCCCGTTTGTCCTCTAATTCCAGGA 1140
TCIATASCECT STTRAGCAATATAZ R ATGECA CRCOETATACATETAX T4 850
ATEEQC I CNEC T CARS THO A2 IRSICAA CH AT 6FAE@ TTGCACCTGTATTCCCATC 1260
CCATIGNVEPECTECEANYPE SRA M RERAERRRAIAST CAGTCCGTTTCTCTTGG 1320
CT@E; @%WW@@E@%%TTCCCCCACTGTTTGGCTT 1380
T

@%@ OPACRARGPAGIRAAG

AAGQPAGDRADGQPAGDRADGQPAGDRAAGQAAGNGAGGQAAANGAGNQPGGGN
SEQANSKﬁo 180

8@5’6@%’@@6&@“@%@5@8 %TQKXBATXQEEBA\I EeaVik¥echia
Pa}‘EéP v$ 240 VNAANKKPEDLTLNDLETD

N[ MENI TSGFLGPLLVLQAGFFLLTRI LTI PQSL 300
:gm&m%h%ﬁm&%%@xﬁ@%@?ﬁé@@@w&&%@ | Rl
KK

kfdd P8 68 NK L. KO PGDRADGOAAGNGAGGOPAGDRAAGOPAGDRAAGOPAGDG 120
2addrh Vb 2D¥EXRAADRMCRIph B6GES EE I NEEEAHSEE ATRANSMeRSCEEE KPTEDGN
EDAGEChRINALROEONNEGANAPNEKSVKEYLDKVRATVGTEWTPCSVTCGVGVRVRRR 240
VNHKBSHVEE&KNMMMENN@N@EHEEEEEEM¥¢HGVQHVBﬂELQ#EFVV%EBKﬂWmﬁ@A¥V1¥HQLY
DSVEITYSPR.G4 88 ALPRY RISEFOI AR Y C EA94P SROGIBRNO F IF&FLLCLT - 360
FLINGEBY G HE- P Berdie BT G EE e PRISI A% B € § Sl akdét t ef2dnd
oL CRB, T FaST af B BF GaiEt TOP S RIS FBSAG Fybf e
prote The translation product initiated fromthe
TDH3 ATG codon is shown bel ow the DNA sequence.
AAGCTTACCAGT TCTCACACGGAACACCACTAATGGACACAAATTCGAAATACT
TTGACC
CTATTTTCGAGGACCTTGTCACCT TGAGCCCAAGAGAGCCAAGATTTAAATTTT
CCTATGACTTGATGCAAATTCCCAAAGCTAATAACAT CGCAAGACACGTACGGTC
AAGAAGACATAT 28
TTGACCTCTTAACTGGT TCAGACGCCGACTGCCTCATCAGTAAGACCCGTTGAAA

AN PSR AN P~NT




CAAACCCCAATGCAAATCCTAATGCAAATCCTAATGCCAATCCAAATGCAAATC
CAAATG
WQ 20891080803As nAl aAsnPr oAsnAl aAsnPr oAsnAl aAsnPr o ARCIERY9$1668130
r oAsnA
CGCAAACCCCAATGCAAATCCTAATGCCAATCCAAATGCAAATC
5o 905 48

NugchaehPABASRANGRSAPF0BSHAl 4AkPHRD ARKAl RREFA ASkREBRRTE
Pichifspmstoris vector)

CAAACCCAAATGCAAACCCAAAT GCAAACCCCAATGCAAATCCTAATAAAAACA

AT -R TCACATCAGGATTCCTAGGACCCCTGCTCGTGTTA
% aAsnPr oAsnAl aAs nProRs AC\I %snPrgAsnLysAsnA
CAATAC CGCAGAGTCTAGACT 10

CC ISP AR TEGACEACET CACARTA FEECAART GACECAAACCEAAAT GTAGATGAAA

CAIATOIHAAGTCCCCAACCTCCAATCACTCACCAACCTCCTGTCCTCC 200
MM@S@@G%&M@G&M@A@T%&E@@%SBME@@@&@@@ pPsoAsnAr gAsnV
TC@?C@@&B%G @é%TCATCTTCTTATTGGTTCTTCTGGATTAT

o AT AACAT LTI AAAAAT AL AATAACCAAGAACCA T GATAAGCACA
TAGHAR AT AR HAL AV LS AS A ASTASAESAGE TG GPY 038P AspLysHi s

TTQACEB R TRETGCTGTACAAAACCTACGGATGGAAATTGCACCTGTATT 450
ccAATATAITARAGHAALNTTAALEAATTLTARTACAACTGAATGGECCCCATGTAGT G
AGTEABETATE TCTTGGCTCAGT TTACTAGTGCCATTTGTTCAGTGGTTCG 550

TAcgﬁ'&%fn%%%é/&%%%%G%Hw?ﬁ%e%{ﬁ'r&éxe{%}f%ﬁe‘ﬂﬂ P3ghProCysSerV
SRR T ST AT T CAAGT T RGAAT AAAEEEFEACTETECT ART AAACCT AAAG

AAQQ@EQ@?ﬁTGTCTCTGGGTATACATTTAA 681
Ysd yAsnd yl | ed nVal Argl | eLysProd ySer Al aAsnLysProLysA
spd uL

TAGATTATGAAAATGATATTGAAAAAAAAATTTGTAAAATGGAAAAGT GCTCGA

GIGTGT

euAsplyr d uAsnAspl | ed uLysLysl | eCysLysMet d uLysCysSer S
Sed, @I &X B

AmITaARCTEGCTRAREACE CEAPET BFCACGAACAT GGAGAACATCACATCAGGAT
TCCTAG

vENTRAS RV VAl AS Pa mAF gR-eYal sThk Asaiet GvdAsnl kg Thr Ser A yP
o DL U CCACOC T TG ACACGORHLGT ] LT G GTT GACAAGAATOC

CCMIPEr B &GP BUVAP T ST e MACEE FBREPHEE EUTEaThr Argl | eLeuThr |

PIRSSPRAFEYLWEWASVRESWLSLLVPEVOWEVGLSPTVWLSATWMMWY 200

G AGAGCTCPAGACTFCSTGBTGGACT TCTCTCAATTTTCTAGGGEEAT CACCCGT GT
E;rl;cszl;l-feuAspSer TrpTr pThr Ser LeuAsnPheLeud yd ySer ProVal C
%TTCGCAGT CCCCAACCTCCAATCACTCACCAACCTCCTGTCCTCCAA
-II_-;I/"CI-SIGI,CA:snSer A nSer ProThr Ser AsnHi sSer ProThr Ser CysPr oPr ol
lC'(Ie' %?"FI:ATCGCT GCGATGIGTCTGCGCGTTTTATCATATTCCTCTTCATCCTGCT
CR;(C):ISIA;ll-TyrArgTr pMet CysLeuAr gAr gPhel | el | ePheLeuPhel | eLeul
%g}(A:TCT TCTTATTGGTTCTTCTGGATTATCAAGGTATGI TGCCCGTTTGIC
ggﬁf\l ePhelLeulLeuVal LeuLeuAspTyrd nd yMet LeuPr oVal CysP
lrI"(I)'E:?:XIGGATCAACAACAACCAATACGGGACCATGCAAAACCT GCACGACTCCTG
Elgfg\g ySer Thr Thr Thr AsnThr @ yPr oCysLysThr CysThr Thr Pr oA
l(fI.(A]A?T(I? CTATGITTCCCTCATGT TGCTGTACAAAACCTACGGATGGAAATTGCA
E)CI:XSG-I’I;QGI‘ Met PhePr oSer CysCysCysThr LysProThr Aspd yAsnCysT
EECI;?GTC%TCCCATCGT CCTGGGCTTTCBCAAAATACCTAT GCGAGT GGGCCTCAG

e 11l ™ N N e oAl r=l. Rl 1 emwm g emem gl e oAl e~ 2.



TTAATTAACTTAGCGTTTTTTGI TGATTATTGT TGCCTTTACCAACTATTTTTC
TCACAG

W 26S050BGT AATCTAAGCT CCTTCTGAACGCTGT CTCAATTTCATEBATER2D0£2068130
GGATCT CTGGTACCAAAATTGGATAAGCTT SEQ I D No 8 Nucl eoti de
sequence CSV-S fusion gene (cloned into pH L-D2
integrative Pichia pastoris expression vector)

CIAMGAT GGCT CCCGGGACCCATTGT GGT CACAAT GTCGATTTGTCTAAGGCCATT
AACTTG 60

g/éTCGGTﬁlr M HOARGAGYIA TSt Cedmh frlst i thEA VRS H ook T
TCTCC TS RSN AR

AAGAAGAABEA B TIEAEABEDddREEARAGNACCCAAGAGAAAACAAGT TG

AAACAANnR4DBaracterised in that the ratio of S to CSV-S is in the range 0.1 to 1.
CCAGGT GACAGAGCCGACGGACAAGCAGCT GGTAAT GGT GCTGGAGGT CAACCA

GGT, . 0 clai o i o S isin the
Sl B AL S

GCCGCCGGTCAACCTGCTGGT GATAGAGCAGACGGACAACCAGCTGGTGACCGT
GCTGAQ patbicle as claimed in claim 2, wherein the ratio is in the range 0.2 to 0.25.

GGACAGCCAGCCGGECGAT AGGECT GCAGGT CAAGCCGCT GGTAACGGT GCCGGT
GGTCAA 4ai801e according to any one of claims 1 to 3, wherein the ratio is about
GCT AACC-IBTC-I:T&TAACOAACOACIBTCIBTC—ETAACC—I:TC—I:OAAOAAG
AAA 40

GAAGACGCTGGT GGTAATGCT GGAGGT AAT GCAGGT GGTCAGGGTCAAAACAAC
GAAGGRA paticle as claimed in claim 1, wherein the ratio of S to CSV-S is in the
CCT AACRHEMIARARRNAAGT CTGT TAAGGAATACT TAGATAAGGT TAGAGCT
ACTGIC 660

T ACT AT AT ST T SIS SRRSO BA:

GI'TAACGCCGCTAACAAGAAGCCAGAAGACTTGACTCTAAACGACT TGGAAACT,
GACGTP paggle according to any preceding claim, wherein the Hepatitis B antigen
TGTACTOOOEEICOTCIGABEAACAPSCAGAACAT CACATCAGGATTCCTAGGA
CCCCTG 840

@C@Cﬂgﬁ%@%@%@fﬁg td RGPS R AAS G KV ALE T S Rent
AGTCTA E;%% . _

GACTCCT B CEREP T TOPERA TP H BrARCeaaAT CACCCGTGTGTCT TGRS
CAAAAT 960

PCCCAGT 0BBCRACOTADAAT EACTCAGCANDSTIAC BGFOCTECOAAPITGROTT
GGITAbrdfdZedin Pichia pastoris.

CCCTGCGATGTGTCTGCGEECGT TTTATCATATTCCTCTTCATCCTGCTGCTATGC

TherT A B amus et prr oot RS RPeRpEF AT
CCAGC—?%Q“PI?&W in Saccharomyces cerevisiae.
TCAACAACAACCAATACGGGACCATGCAAAACCTGCACGACTCCTGCTCAAGEC
AACTCTA p@fi0le according to any one of claims 1 to 10, wherein the particle is
ATGT T gtk "TGCTGTACAAAACCTACGGATGGAAATTGCACCTGTATT
CCCATC 12 6

%¥£W{E& composnl-gﬁ%gr-lr-ff)‘;rimng aGp-Ie;glcie acc%%{g 10 an}ng%e
CTCAGFefRet

Aot Eerh T SXSHTCNGT GGTTCGTAGGGCT TTCCCCCACTGTT
TGGCTT 1380

TIGACCTA\E v b s TS elcd dialo{d TEHAQ AT ThCEACIHIRAE G hdnt.
CCCTTT 1440

Al CAATTTTCTTTT T IT :
0 1 DRSO i b e NG A bRy o
expr eS8 n Pichia pastoris .
| MVAPG THCGHNVDL SKAI NLNGVNFNNVDAS
SI5CGAARY/ CERASIRFRE CCENR DI EEGEDAKI 46 &/ herein the saponin is QS21.
KKKDGKKAEPKNPRENKL KQPGDRADGQAAGNGAGGOPAGDRAAGQPAGDRAAG
QPAGDG 120
AAGOPAGDRADGQPAGDRADGQPAGDRAAGQAAGNGAGGQAAANGAGNQPGGGN
AANKKA 180
EDAGGNAGENAGCQENNEGANAPNEKSVKEYL DKVRATVGTEWTPCSVTCGVG
VRVRRR 240 VNAANKKPEDLTLNDLETDVCT
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AGTCCGTTTCTCTTGGCTCAGTTTACTAGTGCCATTTGITCAGTGGTTCG 550

TAGGGCTTTCCCCCACTGTTTGGCTTTCAGCTATATGGATGATGTGGTAT 600
WJ BBSRIBCAAGT CTGTACAGCAT CGTGAGT CCCTTTATACCGCT GTTRER2065 058130

AATTTTCTTTTGTCTCTGGGTATACATTTAA 681 Seq I D No 11 Am no

Aci d sequence .S protein

MENI TSeReepRYiancsepisineririany opesi SamArs RPSaspyn the ggjuvant

QONSQSRUSINHSHTEEM ICPGYRWVCLRRFI | FLFI LLLCLI FLLVLLDY

100 QGIVLPVCPLI PGSTTTI\ITGPCKTCT TPAQGNSMFPSCCCTKPTDGNCTCI

150 PP \QE%%%%L%VR'MQ@FM%@M%&&W% small

200 AN PFI PLLPI'FFCLW/YI 226C ai ns

i mrundgeni ¢ protein particle conprising the follow ng

nononers: a . a fusion protein conprising sequences

dér i vell compenitiorascpidgtetioring onpof¢loms Bnie hwhgeanthe gdinvant

of Hepatliposnil (CBM&Bon. and b. S antigen derived from

Hepatitis B virus, and characterised in that the ratio

Ay, S 10 c&\‘g osclstldrfac'cg'rdéﬁketo a‘ﬁ?%ﬁe Bf dia %I iR 15 1047 @g&%ﬁf e lagjuvant

asclalmal ) Inthe ratio of
csvs- & Lol RSt pplslong 19 to 0.30. 3. A particle as
claimed in claim?2, wherein the ratio is in the range
(@02 t A Gorpositdon aascglaitiltg' tolagy @oc of diimp 2otoaPycopmpeisi:

cl ai mes 10 400108, ugwee dedcrvftahfrticdd defided iR BWbnof24aims 140 11,
par ti C-' £tAFOntY r'H%Qe bfhncallﬁélmn%tal WT&' eElaltnB% sbéﬁﬂn?clﬁf)rlcﬁ

Olol BO oS ofa gos 1 sucha
S T3 1000 Ll B I8 R ol pw% i LIORE, b
gzoﬁt a'IOO @naH’y &Opfﬂnnrﬂ%ﬂ’eédﬁﬁec olsat ef% any p?etr:gd: (rjlgl >

claim wherein the Hepatitis B antigen is derived from
ari. advA senpdsytien acBordfgoiarainiy ohe ofclamisdinig A0pwaith further

rece
ge que :?}?gggégi%{l{ﬂ Zﬁ ‘Ms'tgg ﬁllrfl:})ldfl\bﬂlﬁl %@/ 9&1%@31;&?? ?‘g}l”aéaﬁérz 4R @nd/or P.

according to any one of claims 1 to 8, V\hereln t he
particle was prepared in Pichjia pastoris . A
Par t i ¢ eopeBiaN drgordingatayelamel lofvherey) the fqrtheé astlgen in
wher eiadntixterepaRtliSc$.e was prepared i n Saccharonyces
cerevisiae. 11. A particle accordi ng to any one of

Cjza,al TBA \]:orh s:l'@on MG{d‘ﬁig‘to aﬁg IOHQBF LIS 125t0l PFTUROQENNE -

on_conprising a particle
accor OC%HQOP logﬁ%/avar?gmg npl?%enfalug 11 and an exci pi ent.
13. A conposition according to claim 12, wherein the
edci pifentrtick aadefiggdumany ong af claingsohteokli eriaorerenosidiod iap defined
t o cl dhanyldne whedaigisr 2tth @3 dielj use amtretoRPr. i ses a saponi n.
15. A conposition according to claim14, wherein the

SAPon 'Iﬁse of. %gtgllcée %Gde{?e& &ﬂﬁ&sdnte'o?%la%g ? rtc‘f“l Pg ¢ & QoPdsition

onée of <l

5D WRECCHINEAO ARV BTG BB G @ 4 medicament
wher eiffir the éregmayppr E@VW@Q@tﬁfnaé%lasrral | particle MPL.
18. A conposition according to any one of clains 13 to

D6, WhenRitbdtdTercagh gy patient @s@eﬂﬂb&%qamhld‘damiru{fééﬂoarbompmmg

19 A ag?ﬁqﬁ%hﬁ% QR AELRE q{lf?)gn{ & ag{]r%ﬂteﬁpfs d%fﬁn‘é 011% otfglalrns
0 Al EBRONBED ReiTiefdn gm%%%fwi‘%lméﬂ? 3 p3njeylarty

19 corfprRiveteie- 10 to 100 ng per dose of a particle

defined in any one of clainms 1 to 11, 1 to | Ong per

dase A Pahidbdadris Bt élcodimbta, DINArscguanap e OWiSwid at least one

chioripiga sed@@ct ench@R gryﬂt%%ﬁ dose of a phospholi pids
such as DOPC, and optionally 10 to 250 ng per dose of

chol esterol. 21. A conp tlon ccording to any
A1 e Bl I e ERTIRE oS Rt POCRSIHENS fow‘gg‘g Vandat

furt hdeasaeng PNAsscdaeriop sticddinm$ mﬁml pari um and/ or
vivax in adm xture.
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22. A conposition according to claim21, wherein the
further antigen in adm xture is RTS, S. 23. A

W@ 209p08i1893 on accordi ng to any one of clai ns 12PCERDNS/068130
wherein the conposition is a vaccine for parental use.
24. A particle as define n_any one of clainms 1 to 11
- a dowpbgihopiascadingdpic f?@a%ﬂpr& Hymafe f theprapaationot 4
23 fommﬂﬁﬁa&dﬁk@énn%nhnwzﬁch9@1@$lh particle as
defined in any one of clains 1 to 11 or a conposition

agcor di ?ﬁ)c@é% BPhe PR&IRTiot bd FRR ab Qe dfiRfand BEe of claims 1 to
manuf g %{ach%roc%lswo%aﬁ ?Isjggnpgl?& {I{ghahvﬁ.\c'ie{o??g W& né)e encodlng for

preventj

pat i er?f“dé’ﬁgtégﬁt“il Hicor it FRrhia Rt ineT SPBRe PBRCE SR e
admi nitseveringthereductct i ve anount of a protein as
defined in any one of clains 1 to 11 or a conposition
ag. defAd pﬁféessracadmm%rts cRimGhaiBBeid thd Ragt3s rdeambinatl @faly
as a wagghne Pi chia pastoris host encoding a

DNA sequence for CSV-S and at |east one DNA sequence
encoding S antigen. 28. A Saccharonyces cerevisiae

Rast e%ﬁ@&?%g%@fm te 6B 0 avtiesrin Bmeastdn Ercambineaktrain
one DNMAI&équence encoding S antigen.29. Use of a host

according to claim27 or claim28, for the preparation
a3, a %b?dc@isedc@osfd ?ftb aed of aaﬁw3(pt6%2°$vh€ﬂeﬁf ﬂﬁd&ct iOreddvered
30. A bD OC es§ the %ﬂ ﬁ %1 ge#%ne&f Wlt@i sul\‘;\ﬁﬁle %onbligogltlon comprising

def i ned

conpri % essing a nucl eotide sequence encodi ng

for said protelns in the yeast Pichia pastoris or
Sdcchak progesiccatimgits ickaém 88 gwheacomee surfhctdne ispietediedtfrom the
31. A PERL&MSAn0 e gs‘h@h &l alvermfo wheset0). t he yeast

I's reconbi nant strain Y1847. 32. A process according

tQ clajm 30 r.ei.n yeast IS T nbi nant rai

V3ass A Bipdas s bl ety SeTER0 TGN o hh By 1o 34.
32, wherein product is recovered by lysis of the host
cells by treatment with a suitable conposition
conprising a surfactant. 34. A process according to
claim 33, wherein the surfactant is selected fromthe
group conprising: Tween (such as Tween 20 and/or 80).

35. A product obtainable by the process described in

any one of clains 30 to 34.
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