EP OF193 585 Bl Description The government has rights to this invention
based on research support in the formof Gant No. Al D :

DPE- 0453- C- 00- 2002-00 from t he Depart EBf 19358884t e, Agency for

I nternational Devel opment. 5 Background of the Invention The present

I nvention rel%tses‘ t o pol ypeptide antigens suitable for providing protective
I mmuni ty agai SR ari a by incorporation into a vacci ne. These anti gens

seauence o 1 S OSEEREC AR St B R

tandem y repeat e@ dOITB.I n o suc e| n resent
i nvention cansggggrd‘l,ﬁ@gmgeqmgmogl t for mat i on of antl bod| es whi ch recogni ze
sporozoi tes not—onty-of-the—sane species of plasnmodi um from which these

antigens were deid yedat ileitioR felds e polypBitib @tigas Weble-for BRRIdRE Be@Eve immunity against
appli-eation ingaeRyiddedoralivh NRf £LRGEE ThBR SNfdnt Baldl SRAPEI Studdtss doRrespordin to
U. S. Rat ento Negmeéhis§iGheddnind hicid\bb5660e Ethg cirdimspozoi] protein HSiUR buide e Hdtrids i the
1984; (b) assg@err rspeaed odiifngt shcd.prodtl aRé afig@si ot el PEseManvelitibd carbBe Gded to elicit
Ellis, J. et fadmationfdflaetibodies, Midh escygnizé spdr@desaivd o@ybi thé @amdspatiex bfi plambiyi froke
Anti gen; and which tiess argjigene were cefved) thutog othbr Speciéaaenéll. Appl i cati on No. 633, 147
of Ellis, J. et T pregseftiapmicatiominGudoyatéddy rd§8¢e thacnteatisdidsees ¢°r ot ecti ve Pepti de
Ant i gen Cors es i@ il Rgertt Ho.[A.488.85 NHnssbraveig.faretiah, Shued amBywost@r.0dP84%e Protein. 20
I n nost i nst and®gssigred"agopending Ut Patem doelication Np-t574S%dt Bjs. Ui aii. filed otidpovanody. 784
spor ozoi tes ( hisghenjitedifyoteeliveatperdecinfigsnisd of the mal aria parasite) into the
bl oodst r eam of (@ 2prgsee’s JoPRNGigh Ut%atmtﬁeo'mtlomﬂo 673 BZ ob Blismd syl fleg onPHiy 23, 1984 and
i mugogeni ci ty °Bited Biaiegiye Perlide fuigendeasespapding %P'a?WOdHB‘tFaE'RE’ P’U§P'QP€15’§P'°ZP‘F? Pé°‘e'”
si ngl@ ant Pgen, '"t et distapeRss Flate: Bifackions @y "b‘ f’é?ynthﬁ d'é@ﬁ‘l‘cf"tﬁ‘eﬂf ?pﬁm 'gh
F. Zavala, A ’P%‘“O@BE’H?’ 8 @f thE r"]_illal'l ?r srﬁﬁ) mtR t blte of an in cted
Nussenzwei g i P3Ol nqgﬂn jty rozpiiey 'e s“’e JQ E’%’éﬁs joen, fhe
al . Nat ur e 3?6%"? or atjs é\p}; teuP é?? F%m F?av % C an«i3 N?r i ssenz-
; ?nzwet in an Med I atu e 305:20
pr otein i S r ﬁ) ur% ro@% ug e%{?ll:t é) Br%os Jm(r: ingle epitope
i denti cal y hnc ém ?rj é‘m a ?e?esg\%a i {am:é %(% f Prac. Na
V. Enea, et Cad s. Gece acce te publicati on 84).
G rcumspor 0Zoi T B ddnSio F‘dz&lé spg@ai Eﬂo{%%l) ab %Jﬁ%@?&e&fsa %mﬁoﬂ‘ ednpbbﬁd&f comprising the
pol ypept i des &P erioRfest mno%wt RRarf B SRRB0if8E of TSRHAILD mBIEHal phREes Bt RB Genus
sporozoi teg qlasm@mlﬁhé’-gtrdﬂ@hn@ﬁdn@gdaﬂrp?@bﬁl@ssof Qhordbifes GRMNMdSoci3d mahig WP the W) proldhe
strong i MYUN OGRMNYr&eif ' sBEC LibrEfe ﬁor&&@rs%é)lﬁaﬁﬁn AnRinsomient ddgii diidphtitive yditbges.tThe
CS protein. TrBpestedc&ubricd from MNeBid tofnidud bof hé €S PRWIDBOP.kRovdstig Gin-ARBSIn-Gly-Asp-Gly-Ala-
| mrunodom namsnGegEIe-Rrodfand @p edpehted Riraiaptide Beguenchie tiecfEeptbieid (B @ teiparamfis ast-Al-
t o C term nusasefra hesyaiBetiorpepiies coraisting. of lenubipkesi araBgs of the repeated amino acid sequences
A n- Al a- G % Gaye beep-shiw-tdlba-antigeme Gidyar&usefPinothé aevdlophent plep ealtredvataiier Bpferubatehe
sequence of tHoeeveS ppatidésederivell dromRhe Frarucedoainenirégion/Ak the MSaprotei dispfay orery dittle homology
Synt heti ¢ pepmodethernsives auiony spreciepreerifipantigensity.-anal ogs of the repeated ani no
aci d_sequences B® hdhecimpwerdoningwe ot be inpetie PriepASO! R PSanreein deifag|nof herefoipse been
devel opnent gfossiblertsl datdrming Acattion seamantso ttn & ergiein. bich ey fot i ithgerepalie| dpagin
fromthe i fﬁnﬁﬁ%ﬁ% H@HBdUF%@?"BW'%faﬁfqﬂ%g the; vighitly @ the arrage- afi’ea(}%r‘ yrogqnicily itself does
honol ogy anmory! eHdithee atlitg piopepfid the Seqpree; o |s&°haﬂ?f"i"?§8‘?‘|‘f’% F‘ng‘e‘“bi% pf°g°t“’e
the i nmunodorf'fRSAT B9t PRGBS SIP Ftef SEIR PO #ePrd Pt BPETH SUAEe Rl ©°
not her et of orBHERH PIE L Lt Y HEEPSi ne if other segments of the CS
protein, Whl C ecsofmei vé/r\qugnhl n the repetitive domain 40 sequence, can induce
ant i bod| es “af ability of the parasite. Clearly, imunogenicity

| tself does not It %%%}eét%hthts%e“gﬁ lo |£le¥mf9fr REOL! t@e&c&ﬁﬁ%r%tté Qxﬁac%%mcb?a fomber
such non-repeglyy igm,3otnel 'Ehg e ré‘d{ﬁ é%ﬁt%ulmg@% ré’;ﬁﬁlv@%&toﬁ@q{apgdﬂ{akeo‘ﬁwer non-
since such segimgg % (\gg HN86Gahif. Pe on” an exposed surface of CS

mol ecul e tg all %tﬁeﬁ%ﬁ]&ﬁ“& IR inkdhtieN s BOEANEH - thé Ron-ebtife! spitdes tohfhe'(fﬁ/ BRtein0Bs a
It is an obj egbreRisitd 1} e beVdIBEMENDE ah GniiRddih Midkiné.€gi ons of the _

Ci rcunspor 0zoi t eetSaabthéCebidet of tisNmveniiondis NG NdRAtity QGind tsh@thagieé peptibésa@dporbing to the
ot her than th@nkepgtivercpldpes af the 09 drdiein) g0 eén diitiv Broefiidrd cfRAtLodIEKIh naaowia’iwhich can in
other, non- repetitive epitopes for such protein. so Anot her obj ect of
this inventson is to identify the non-repetitive epitopes of the CS
protein, as al/sier eetignged e dscyaccbeandesre| opnent of an anti-mal aria vacci ne.
Yet anot her object of this invention is to identify and synthesi ze pepti des
(correspondi r i ve epitopes of the CS protein) that can
elicit forna?%o’%:&o%gsggﬁ‘??ﬂogagg‘;sm%n manmal s which can in 55 1 / Al so

desi gnat ed as QAQGDGANAGOP. 3
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Al so desi gnat ed as NANP. 3 EP O 193 585 Bl turn recogni ze the CS
retein, in particular, the CS protein on the surface of sporozoites. A
rther object of this invention is t &P |°d1§ﬁt5ia'P'P and synt hesi ze pepti des
pabl e of eliciting formation of antibodies that recognize the CS protein

‘nore than @RG.ARRL fiScbrobian BRRYS:, Rb eéégfsﬁernwthéuhéagg Bro%a ct of this
vention is toalgeE bdiett SUG rn%ﬁgﬂ' BaeRty gnd?dyfth&st loSdibiés da ble glrcmng formatron of
vel opment  ofntigodies thavBdddRitd the aeb.%rn%f MEHe SafBne sPocislof the §dAis HigmoGifdhect
this invention iaSuringr ShREEI GRS iBRntioRIIND QBRI Suck b&iBdatas faneréd;ﬁn&tel 6k tho ambla;rnreat of a
acci ne fors agih&ticsidiaad vREnd. 0 Mmamal s. Summary of the Invention This
ijnventi on i s di neelt fadhet object praps hfbﬂtldﬁ@d‘ml’cie‘&loﬂgn AinuadHehiO elaiért fof EBUEH Bdlaria vaccine
or r espondi ngfot aiministretfoh taxpannidis. a Ci r cunspor ozoite surface protein of a
nber of the genus plasnodium  other than the repetitive i nmunodonm nant
pi t ope of suBummenodfdierinveioe peptide is capable of eliciting formation of
nti Rodi es’d n a host “that recogni ze the ci rcunmsporozoite surface protein.

5 The pept ifdeigvasfiontifdiregied Hearpeptide vemprision ameneing asiogaepesccotsgsponding taedn epjtape
flor mati on of , of neiCHBIPEOOite Ifurfaceipretging & & MemiBs opihe tgenus Plasinoditie offal Hien Hie repetitive
peci es from 'Wﬁi“ﬁqqu‘ﬁe}'r opiiope ofgwe prelginafe raptde i eppliofcelicitoderavaling o pnti§ediesrin a
larial speclogighat mapanizp e SieupsRotaails SUEGARAPE: of the sequence of CS
roteins offt S}‘Eéhet peEuqeR AL S IBTATHASEIOP 86| 'BRI9Fe bé)@f‘%ﬁ@lt\ﬁé'f‘ '°T‘|Bfrrﬂl“g dhat bipehia

ne such peptIY&S pEpLein b fhe imalang spaciag fro P”(B'%W%‘GB’%S‘?’ R OAS

equence of of

ns of other

s is C e G r s nodominant

ijdentified by of;@ 359"8' ﬁQa ﬂ:’g f Q@e" eg?ﬁg%iga& ﬁg'?gdfm' ?‘r% ’ﬁ acid (and
T 55 of [4) h r c_ﬁfeg ﬂf can e readi en by comparing

pe es Q)estﬁe &%9 nlc ‘ferg g&%fg %’h s@ pg e%P rE th% de Io ment
ynt Et ic mal d?‘ré %n\ﬁ@ﬁ;cc h\gﬁna 8Xe Gﬂ:’rg&l ca for of

an form part egét,cg@@ﬁ&,degéhk%sﬁﬂgl neered construc s r| e? Descr ption o
tlhe Draw ng 295 Fi gure i's a schematic representation of the sequence of

tthe i ntracel Igueamesg{pewf%grormngP know esi CS protein. Figure 2 is an

ut or adi oggsapiT of ~VeESTET M bt Otti ng (i mmunobl otting) of antibodies to

ynt heti c pepti gigse Nds @Bdhehatic Mprdsératib & IR YequeRILEHN tHe Oitra¥ilift draculdé ol RSinowiesi CS
porozoite exfdta@acts. 30 Figure 3 is a schematic representai oinof —
egment s of t heFifure Rrow asdraddptof Westedr fidting Timaitingbiofting)i 0 atiisb@dste syrtitic peptides
iimmunodom nari2 aapiCe opibe presentie®atiop Witk Ribaghei $lvesateegpednt S have been al i gned
tjo achi evest he Figgh@st acepmets whredeotaivh @f yegmBalt af the @. Bewesiiapt iPoflciphrumiGs protein
ljnvent i on 35 ofisie Yej imernnoderninant eritore @ fthesderot@lds. These @bgments (have, bekmaliahagldp achirde e
flal ci par um welighpst pegreedié fieredadyf r om t he nucl eot i de sequences of these

roteins (Godson, G N, et al., Nature, 305:29 (Sept. 1983) and Dane, J.B.,

t al., ScierRegiledBascripion of bedpyeyion A schemat i c representation of the

iint racel | ufar precursor of P. know es| CS protein is shown in F| gure .

rlegi ons of thi s SrRSENEECYE of e &5 Pt ﬁrﬁﬂ%ﬂ‘iefbf‘ 55?%@&'36%% Yl sled ‘hfé%the
0 regl ons 6{}”@ Sfbéﬁqé ce ﬂ%e Hmter Ip@uye ﬁ Sept h‘)83) and Dame, J.B.,
| ph@/ hel i caI et ltls n IO % ul ofP knowlesi CS

t andem. am no ind %9 ﬂ | N-te Fo%‘fan fla'uf\sgt'h rnlng the tandem
G-term nus, atgnl'h % rQQ{on cbd'id thQE &%ﬁrh? s Ent(e@%ﬁ fi3ide gy a pair of
Hept i des havrdgge,ﬁ@,egmego aci d sequence corr espon Ing to these charge

rlegi ons have bepdigeshavifiy ab R 26 - sedUdfcePRrddporaitg 18 HeS ciffgel h@i&rgqﬁﬁﬁe%en syn-

rtlegi ons i ngii GARdsREd. trhdboldr RBFactdd BLthél ciRRe® YR RAERkIGIRs e th&HEHAE B Stposdd®n @R surface

| ecul e. Cerd ahencofmdideais.eca@intdi drRse BéplddsEhd eHrbghed BY pRRLidHGI 81iBddied thikdA0sHaR&
riai sed agai NSsporbdNésOFSgirs Set G aVId) & Bipche Paréiditol., 193] in pfes§li PuljtlondPant®edidsOhised against
|984, i n pressgse phisidyc hisn@bogaiaé atoblhd suttieaticSe kndviledi 0S tpratdire &€ thp &pdiacel @6 sptaadites,

rlecogni ze andielmomsttatiy tthecimimugogbhic kiopaties of suchH ppptidése iAntibodies toeN2sandfGRcaeptides (Fig. 1),

Spor 0zoi t e®, reehontbe satacang spdiezoites1vliRdgcparun, Bt dyperR. imelrist PdusiiaqepPi ebegsi, and P.

Anti bodi es t cyiMinaighd C2 peptides (Fig. 1), 50 react on the surface of

dporozoites of Fhe faié depensiaty tit therlmamnos;ﬁ!ic pedtidesi eowespPnd Kor ed Closplyurelated) to the

her gei , and Reorresponding exposed exterior segments of the CS molecule of most or all species of sporozoites from
malaria parasites, and are not excised during intracellular processing of the CS molecule.

55 Comparison of the N2 and C2 peptides with the corresponding region of P. falciparum CS protein, as
published in Dame et al, supra, shows a high degree of homology. Significantly, anti-sera raised against
these peptides recognize the sporozoites of other species of the plasmodium genus as well.

The partial neutralization by a rabbit antiserum to one of these peptides (N2 in Figure 1) of the
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anormI gi. The data denonstrate that the imunogeni c peptides correspond
(or are closely related) to the coréfgqg#@é exposed exterior segnents of
the CS nol ecul e of nbst or all specte %%}ozoites frommal ari a
parasites, and are not excised during intracellular processing of the CS

mol'ecul e.  Juectivity of PIRBSites 9&1\ 9& hédtd¥Glodds %& BbsCR. HBgRLI ddRSnstthtbd thd Bsence of a related
corres pond'thLﬁ@ﬂ'c%sQJndﬁg relgBh<Cdt RBIpkHBids-af Rl ThdEleTandatRat BN M2 Ir&HUR G HightyloBRERvEd
al , supra, shenena hi gh degree of honology. Significantly, anti-sera raised
agai nst t heseppafab ed@mcd §RAY MaZridobies HARY QEAieRBMAR oOLH potemRGIafS iMbctitif) &f

pl asnmodi §MsgRekdites@s theSpdcies ddninmantiat @b prali lahddugdaatsitnsyatett peptabs ihcopdatatigathal m
to one of fkphiepe opet rep@Bivd Blndin cduidgblr @sed )in Speciedispedfic vactift PrepDaioms8 FhdBpresent

i nf ecti vi t ynvattiors padsooothé @snclusionmihansyintbbter wlypeptdes, erp@ojugetes drd/otgangitednginsering
denonst r at esnstrivts ipcog®ertiaethe Sequence lobotierl peritivesC hichereprasegiogonspd Krdt spgCigserpeaifith
of CS_pr ot enchexpofedtrédians op the iGsmelgndiet Withprotetica M3t ggeigstaniection b il of seveyaisdiferant]

i n evol uri epeciePelavalasiaparesitttience shows that antibodies to the repetitive
domai n” of CS prote| n neutral ize infectivity of 5 sporozoites of the

speci es corffenag Hdo Pglyeienal Aptikodigs suggest s that synt het i c pept i des
|ncorporat|ng t he eplto e of this repetitive domain could be

speci es- speci PP 8 R&knoesh¥ere optaipRd fromg 391“@sséWf"V|9‘f\?%5nfl"f"b|’|° f°e favs gtet

concl usi &n iq5tige &l ﬁ@f1 '83‘?‘? t ggiﬁ\gon the
engl neer i ngL%B@%ﬂﬁ Otjég%&tgﬁglsiﬂ%@épolg 1a %%& > i nl?é?:'at; 09Ch
represent \Mg)elcfons ot eﬁ cLve ﬁﬁ)aro oites ovéejf) Ceno (Lt a FS Séd gl O T e s

nol ecul e, [o garnst I'n |on y any of several di fferent
10 specigs . PLhide Bauask t es Exanpl e 1: Ant i - sporozoite Pol ycl onal
Ant i bodi zgsE s Béﬁe know esi were obtained fromnosquito salivary

gl ands from 10,49 ,Je%t.&@yﬁer@fcﬁdéén P shmndsf G linMEniZlidAOIhd B! wadlG CRtFaitoiBeriife
the met hod .gHsisRNA G IIREY: B the rdpetititd ddbeapephitlt! & HRFP. Rhdwibsiass RBteih NBisRlodBtegiiddmR
Berghei - QAoQpBek 85 helddRI¥QRdRds in FIRREI @ Nthe %&%ﬁmhdeam Rt t*8x redeat”.
Par asi t ok. Thé2d RSkt isl0diBer( ol #HeGnino HOA $6quEHRE IMADN LS teMRing) GIF-AR-AIOGIRAEISEIY-Ala-
pol ycl onal asohklgdiiesoi n a rabbit by ten intravenous injections of 106-107
| i ve spor 0zoitwaSothaV pdptides@eidspdhd @ seyinrdeof RIS Sotei fBundix &g paibmaii; ladetsolt "citkeged”
Synt hesi s BeFgraiThetipt dnd cdesigmated Nehosespofidsrto siying hadsi 86-98 rivd Figuweni reng bdsi tamamiiidie
first was acit sbquaneoBapeplys-Be AsoiGsissnilysg-colyssGiePrasn-Gif. Ylhe seqpepie designated
dodecapept iCdeconéspbrivie tPamike avidse3d2-33T e GiSairpiein Fidires mgdemape(pseqel@cq" 4rg-Arg-Lys-
desi gnat ed AlmyHis-Ne- G tst-byb-lyoR Sily-Aspteg Thr-MetAsp-NseLessfit Hesi zed

t et rai cosapepffitatie wi acditipnal pagfides dvere Bynthesisedh termed Gy ang fighamedy Eigesgiuenes o CoiwAkr
of the am tesemtongy t@gqg_,@hlg@\e(ﬂptpl@ reAipgepipto @et 8paais ﬁ%\r{a)ds the C terminal. lts overall amino acid
dn-Aad ﬁowoyw% ﬁsqg'%&waé of ﬁ@rfeesﬁta ‘E‘;]e C'm?d PP??"deT‘a&ffe%’P’PFErm fﬁﬁﬂlgé 'gg‘;

e e ng e éf%gﬂaé@% @u i f%a vg m :Lg e -
e e [sR] ode e 1zer ﬁéﬁl 30
%r > o Antd%) ont ouéa%ya? nzgr%%};%%ﬁpi?j Z%P%L Eﬁ e‘?ﬁ;’ﬂ %}x‘% éﬁﬁeﬁrﬁtﬂe apldo

"’30

aC| d sedle lo 2% é: Ch 85:2149 (1963)

Al a- Hi s- Al a- - 5 @ p@déjhésébeit léetTerEh D&dw, ASHsib% Br ki sofdeUsynth&did |

F' nal Iy, twWged | 'B Wl CresiVVwbE s%@ Z6hed tﬁéé'ﬁgese&dhr et@@ge chloride
"char ged". J»h;@nzm%enﬁ& Wfh dihdt] andased 'ﬁmfesf Q.m 8y 1dn6 GhiBrtie | HEESHcahaMk Ja the

adj acent 4t ermb@nzéreﬂﬁa% Sotdl W& 6 hib@esCink edsif wad kreatddt viith GYR I iadubrogddlidsiceddhdining
conposi t i oRo%enReP liresHAChabr :f mib.Rash@peatites with €H;G) andeaitralipeidyi vebehing twice with
cor r espondsod iisdpeppeHanitLin infeilens3dhicdden tTed firstfBIId anihangrid\Zastcovperddier dnladaod to
term nal wittehvesin Ly Sfolr ged exegs oindicydibrexys egfendiirgide, df thf eresdnce of 4B ynolak/ excélls\of

Al a-d@ n-Lys-Asn-@y-Au-Asn-Ay-Ay-Ala-Pro-Ala-Ay-Ady-@y-Asn-Arg-Ay-An
-Arg. [ewr]. The sequence of "charged" is

Lys- Pro- G us@isg- @Gsigndteds - GKEPNENKLK@ENG.- L vs- G y- Lys- Lys-Lys- 3 y-Lys-Asp-Ala-dy
-@y-Lys-Pro- Lys-AQu-G@y. [err] Al peptides were synthesized on a Vega
Vode! 250C Ui NikOHERkuk/AiBLEI 0- Cheri cal s, Inc., 40 Tuscon,
Arizona) controlled by a Mtorola conputer W|th ‘a program based on that of
Merrifie, R B., Fed. Proc. 21:412 (19 % . Am Chem Soc. 85:2149
(1963). Thé’/Nt Aesignatedys Gf‘ﬁéo’ﬁﬁﬂ‘&?ééf@ﬁ R (1x repeat), set forth below, is
typi cal of all peptide synthesis. Three grans of benzhydryl am ne resin were
suspended amchissaaés@eatéd I (XEEREKERERERKKEKDAGERPREE ene chl ori de
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(CH2C1 2), three tines wth ethanol, and three nore tines wth nethyl ene
chloride after placenent in the 45 synthesizer. After a total wash of 2

m nutes, the resin was treated with SEPO183 §8aBt oacetic acid containing 10%
anisole in [err] for 30 min., washed ten tines with [err] and neutralized

by washlngtvmce W|th 10°/d||so ro Iet Iamne I n rrethglene chlorlde The
first BOC a df%”"é e E‘o’ﬂ 'dﬁné HiotR afouots.fge b Yq‘P"t{l'%ef‘WQ"aé"ef cpre of
mol ar excess GFP % tc‘fF’BE ¥ 'a' ’f‘feﬁsﬁ‘éBEFé@@ﬂéﬁd@f d\?"'ﬂ‘l‘?f r. The
excess of 50 /" §‘i’ "escm h ndym iR . and
A 'S'":;; TG
AlsodeS|gna®| moddyvd 2
hydr 0xybenzot i ia wad éF%H %o 55' Ehiildla, thaorHi éan i
hydroxybenzo;hyp@;&lc@o@aaﬂo@m Al mm& iR P GG, e
3-fol d” ol ar 4gX6e%e wad mBiokgnf brigd uﬁb‘é ﬁGchu?rP b ORA! thdbOHshed W chi ShAYaMES
t hen W&shesl btflerNBr SRR aferaRwaSRs 6B3aler aiitRlaldcBictkBaRPlodhiizty. and net hyl ene

chloride (3X), T886udbeplides! (208 mghidubts oot WPl 1iRstibe6h 4/SdpRaliek 85 Kairsefi20 x
ni nhydrin progesyme: KafdesPdquiitrate®wititd.1 NHANTR, Yo 8.63 106 BOEMn Sitiddt VRS IobileRaly - uv
The resul ti ngpsp@@rice Ge 29MAnd 206 nm with an LKB UV-Cord ill monitor. The collected peptides were then
BOC- G n( NPE) endtaatofidett( NPE) - G y- Asp( OBZ) - G y- Al a- Asn( NPE) - Al a-
G y-Ad n(NPE) - Pro- Co-BHA. The protected peptide resin was renoved and saved
for HF cl eavBgerleC Baiicatjen ofstibpdiest Grpatixtof iRnacting et rSipatfie] Synthific Rppidesat us
(Penni nsul a, Laboratory, San Carlos, Calif.) in the presence of anisole
(1.2 mM/ng resiPnlyclanawdeylr@pmHingstm béntides(deranispliatgd frarm teeantijspdrepoiteprabbithantisera
af t ekowhi ch ehrared irtBxprapigd s Thehpaptideg ntere ehupled] tougrtieatedn$agherasad B Lherds T(RRarmydciat firee
was then WasHEMiar $9rees. Qiseatawpd Not dersqy) aqcprding todhe Mansfaettredy intvuetionse Fhedieads were
washes of waf“\??eqa‘ﬁﬂy @’Paé‘?ﬂ for O’ECQUT Wity 800PM, pletanaldefiyple i 983 Nati{eOsc Pl @8- Hrepvastrs's
(200 ng al i qRRITS Yo RalC a&é%tf"t °'§fé'1‘e Pf"l%q' éﬂ' |°6€h“‘b’ﬁ “&s@éﬁﬁ%t‘ﬂéﬁné}'ez?%@?‘bﬁn
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of these CS_np] ecul nvol ve rtant orozoite function.
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Leu- Arg- Lys- Pro-Lys imlarly
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Pro- G y- Ser sAl fheAeptide)bs CRInD2,Leid-pdftie Cbrbprisifg thk lafind Ytid Shquents roMMto|d ©mfmali (Pro-
Once the am nOl.yaazyﬁlprs&auan@eﬁLﬁfLe&uﬂerpe@msﬂeﬁ) are known, the corresponding
nucl eoti de sequences
7. The peptide of Claim 3, said peptide comprising the amino acid sequence from N to C terminal: (Arg-
55 Arg-Lys-Ala-His-Ala-Gly-Asn-Lys-Lys-Ala-Glu-Asp-Leu-Thr-Met-Asp-Asp-Leu-Glu).

8. The peptide of Claim 4, said peptide comprising the amino acid sequence from N to C terminal: (Leu-
Arg-Lys-Pro-Lys-His-Lys-Lys-Leu-Lys-GIn-Pro-Gly-Asp). .




carf be derived. DNA fragnents conprising these nucleotide sequences nay be
used in genetic engineer- 20 ing constructs Ln conjunction with DNA
fragnent s corresponding to their rep%%? Qf’%‘r epare genetically engineered
antigens capable of eliciting antibodies in a host with increased
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I S substanti alihy exlansivieetiomology en@ibse tebians, waitid exdnas @& Me idwetl adbo acids ©b MBI ees
a segnent ofbedmeat af @ knogesit istevivencanf nwigraddgtbe S ieepeies Gbnseraatidn pirthd etfuatutelithis
| esr_ma) 0 telgnom otathe €B ecrtiairp Jhia Suggeitd trat divel¥-geinatieeaf theger Gxmeledules yay be ininived in

te nal ef impaitagt $poEdtp fungtianr el ati on to a repetitive i mmunodom nant
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The peptigdecimT ai m 3, said peptide conprising the am no acid sequence
from N to CciafihdTioR &le:folloWirtly Conracting States : BE, CH, LI, DE, FR, GB, IT, LU, NL, SE

Arg-Lys-Al a-Hi s- Al a-d y- Asn- Lys-Lys- Al a- d u- Asp- Leu- Thr - Met - Asp- Asp-Leu-Q u
). 8. The peptA puptig of GheadiBlrdspordavitél ploRptor 8 @areEpr the héngs plbsnoailiin NiGaviag the property
sequence fr omdNelicBingotneation ¢1ahtibodidsetbit bind to the circumsporozoite protein

Arg- Lys- Bso- Lys- Hi s-Lys-Lys-Leu-Lys-A@n-Pro-@y-Asp). 9 EP0193585B1 A
particul arly hihgtactkegadde tigdt honol ogy, nost |ikely sufficient to preserve
the tertiary structure and the functional properties of these domains, was
observed bet wekmperidednelbptentiplly shfrtepin igogih Wtiae sdid mipteih apept i des in t he
correspondi ng charged areas of P. falciparum (See Fig. 3). These two
sequencesds wer eoapPisgha eeapprial ha apn-repelifie @Ming Acid epaERFPR ‘é\?@d pigigin gk fesyu m degr ee
of honol ogy. Thé? MBHDPORYIRSestatidliy shasged dpri eramertehnly tRRHY-teeninp! ofisaid @eteingn Ffalily e
3. The shaded bd@SPEHRAMPERIIAMNEA GHPRATPUIE known t 0 (ge fre

i nterchanged by @.Wﬁ'g?% ﬂg@;@;@g@%ﬂaﬁﬁ BH SRR B ﬁs'uga 7380 ok leon
est abvi Shed by p ' of eIucntl ormatlon f a tlgod' i8S tll' (543(:)% %24& non-r%;:)ehtver ha%lno acud
ext ensi vé’ hom)s eofztﬁ %eo ilgnda IteV\AQI R EXT ent tHe |

acids of the re ea‘f segmen nowl esi, is evidence of a high degree of

| nt er speci es. Cﬁl@%@ﬁtlﬁ@“(ﬂ I %&Ina?elégard%?&é” 3 PQInkoIng ércargspo&ﬁﬂé QrGtle the CS

protein. This suggests t he N-term nal —end—of these CS nol ecul es may be
i nvol ved i nganmi phsit amua.rﬁ 9@,5 ARRit Gl JAGH Is PNinoviBli srca,hépgaama rofn. t he

honol ogous regions of CS proteins of differemt—species can be used to

i denti fy houolwgebisidp ididid 8 &) Wibrdinsaldl pdidi 8 9. @itipdlin EiRkUBspbrosdelo®®. Thus, the
region of the P. falciparum CS protein corresponding to N2 of P. know esi

wi |l have t be @eipagidach Caid @ phemtn saldiiotdh §-PLIiISipdAInD eitcyBsplologoith peteiny s- 15
Leu-Lys-@n-Pro-Gy-Asp. Simlarly, the region of the P. falciparumCS

pr ot ei n cor Besthe peptidg ot Slaifne?, Is3id wedtitle trenpasirghie anino rsidise@rendeyfrom N to C terminal: (Pro-
Pro-Qdy- Ser- Al lys-PsrPro-fsn-Ghu-@srthys-Laskys-GIneRre-ae-Gld)e- Tyr - G u- Asn- Asp-11e-Q u.

7. The peptide of Claim 3, said peptide comprising the amino acid sequence from N to C terminal: (Arg-
55 Arg-Lys-Ala-His-Ala-Gly-Asn-Lys-Lys-Ala-Glu-Asp-Leu-Thr-Met-Asp-Asp-Leu-Giu).

8. The peptide of Claim 4, said peptide comprising the amino acid sequence from N to C terminal: (Leu-
Arg-Lys-Pro-Lys-His-Lys-Lys-Leu-Lys-Gin-Pro-Gly-Asp). .
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ce the am no acid sequences of such peptides are known, the correspondi ng
uel eoti de sequences can be derived. DNA fragnents conprising these

ucl eoti de sequences nay be used in g pﬁt i9§ ggg%neer- 20 ing constructs in
onjunction with DNA fragnents corresgo di 8 their repeats, to prepare
enetically engineered antigens capable of eliciting antibodies in a host
th increased mRyibdpide &t VB, BalpoMiah YorRBiShd'Bb aPRO Qd Mghi&ie frdrh INSto @Ctbrmirak Wys-
dr osses speci es ploi@pSerdtFash Syd-Me L RIRp-GIudbu-fOTEaReARLEILEROr t ance as an

dl enent in the creation of a vaccine to protect mammal s agai nst mal aria. 25
@ ai ns Cl ai ns10f arNAHghenlt baitl g tHeQminb acidl bdadenSs atteSpepidtis,of CEim 4.1, DE, FR, GB,
T, LU NLs SE 1. A peptide of the circunsporozoite protein of a parasite

f the genus il A Nadiagment bamling iy the Rminp ko ssatignc@df tied pepiideionQlaifrod. mat i on of

nti bodies that bind to the circunsporozoite protein 30 characterized in
tthat ..t he pepti2dé ON& fragrhent eading &dr the aming peid sequgncé effitpt deptideahCleiai 4l prot ei n, and
35 o conprises a segnent of the non-repetitive amno acid sequence of

dai d pr ot ei°n BhADONAfragmenhgodip fdnthe amino eideaapenst efithecreptidp ot Blaifged donai n
proximately to the N-termnal of said proteinin relation to a repetitive
ilmmunodomi narff 8pfREdSeadaing)i BHargrcompysing e iPpPtids ob M A oxvalenty dinked 8 1Pafayiey in 2
domai n proxi mat @Fafinalc i3l ageoRtRiHMPiH™ of said protein in relation to a

nepetitive i odom nant epitope reqgi on, and 4 . has the praoperty of
4111 i ng_For ol el S e dcopile b AP0 LGP Ao PEELTR UG iR ™ °
aci d sequence ol ATE>YEPY 48 BY° T parasite. 2. The peptide of Claim1

a) wherein i ein. LS Kk L esi. circ 0zqite protein. 45 .
The pont i do oF fy.edteidloh®y 'ﬁﬁeefﬁ?fg-@wp PHFLTRPREREY {Rali Ml o carr i &
Gi récfmsporgzoi te protern. e peptide of daim1(a) wherein said protein
s P. fal ci pagum Jaldide UHaid! Raisa Smplistly&hd) peptide HNIRERL ENSertl) iiflea! alcdrd) in a
wherei n sai d prglaghddedtiSanaccbsthtid Médiddn Ci r cunsporozoite protein. 50 6. The
peptide of Claim2, said peptide conprising the am no acid sequence fromN
to C term nalis. A RagineldgaindtYhaldria CoMbibing the Hedlind- b6 ClafMl 5Ly6Salédti -iflle@-té\aNcddet )n a
7. The pepsi de gfarkdediticang accsgaie M&miv.de conpri sing the ami no acid sequence
fromNto Ctermnal: (Arg- 55
Ar g- Lys- Al a- MB.SA Alethodbf\prédaiinglayitboliiyste Al cieudspbrdBif- dr@ein dthar mdvitder A3i@- gasys-piadtediim
). 8. The pept i shisl rodthddlcainprisihg tredmduriseiiniotie nandwpan isisnging itte paptida of Glaind .
sequence fromNto Ctermnal: (Leu- '
Ar g- Lys- Pra- 120.sA Method gfprdparing| aptibotiigssto @l ciicumispor @pile- pheigil) of @omember of the genus plasmodium,
[err] EP 01988g8etRY comprifipg thedpminigtionfol Thai hyingn hostsing hepeptide ot@#ipiZi si ng

%he am no acid sequence fromNto Ctermnal: (Lys-

[ b WO o Wit

ro- G y- Ser - Afla® KAsHod gipreppging) apibogiesto @ cjicumspprozpie. psjein off 3 moler dhp. gepus pigsggdium,
0. A DNA ;‘sragnﬁﬂm?f'ﬁ?ﬂicﬁ@p’fsﬁ'ﬁ theframuisating oh e he@gRaiusing fheiPrefidp 8Lt of
aim2. 5”11 A DNA fragne ng for th , e of the
bept i de of Ci% o4 o aketaqanftoder acrmpkrior oinnel itk o e
of {he peptide B PR FPRPriSTg the {BTUNRAGUAT § PARJHBAT "ELEINA e8P Re“ARi*ho aci d
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comr 1t Bt S LA LB G s g o
conpri sing the pRNsh A 18 peltladiaBloring QY @lafii iy thb inak@sbdé offaniBbalel & a biftumsporozoite
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: 26. The use of the peptide according to Claim 3 in the manufacture of antibodies to a circumsporozoite
protein of a member of the genus plasmodium.

ment codi e anm no acid sequenc

50 .
27. The use of the peptide according to Claim 4 in the manufacture of antibodies to a circumsporozoite
protein of a member of the genus plasmodium.

28. The use of the peptide according to Claim 5 in the manufacture of antibodies to a circumsporozoite
55 protein of a member of the genus plasmodium.

29. A peptide according to Claim 1 comprising a polar domain of a circumsporozoite protein and being
capable of eliciting formation of antibodies against such polar domain. -
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peptide of theroint cunsporozoite protein of a parasite of the genus
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el eqt rost atT-cdP proesmupiddaim dotremin terrsRidaseratriyes toe e 3qid; sepyENTRfroHN t"s%iteéf“'"a'
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so 11. A process for preparing a DNA fragment coding for the amino acid sequence of the peptide of Claim 3
by synthesis or recombinant DNA technology.

12. A process for preparing a DNA fragment coding for the ammo acid sequence of the peptide of Claim 4
by synthesis or recombinant DNA technology.

§5 _ . '
13. A process for preparing a DNA fragment coding for the amino acid sequence of the peptide of Claim 5

by synthesis or recombinant DNA technology.
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piotel n. 4. The process of Caiml \/\herel n the peptide of Claimil(a) is
part of P. falciparum ci rcnm;porosmte 30 protein. 5. The process of
Claim1 wherein the peptide of C aim Eplp 1gssgg@t of P. fal ci parum
circunsporozoite protein. 35 6.- The process of Caim2 wherein the peptide
conprises the am no acid sequence fromN to C termnal:
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am no aci d,ssequence of the pept| alm synt esi s or reconbl nant
DNA t echnol og, Ajn?ethoe‘opﬁr@&‘ﬁﬁgsarilwdleg’ioe@@r(:urﬁgﬂor@zo%tglﬁ B REHhbef Sdhd GndsYiashbium,
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eptide of Claim3 covalently linked to-a carrier by mxing same with a
har maceut i caf®t ¢ "éﬁf’l?@é?f RIBRAENGPAFioS foArR GCYTREAPTRACISRIRIGH °f 9'%@’ of fiep geqys plagmodium,
rocess for pr ef? MAGCLCRELGRE MguizRlen %ﬁmnfrua‘a%‘ﬁbvs g Poptde op¥pTisde of

4 I
et s o it cg"gi('éeb’ffg aﬁ?ﬁ%ﬂ Lot e B B o i 2 soypoporsed
flor preparing a vacc ne agai n t 9rrar AP corrprl sing the peptide of Claimb5

oval ently lijk r [

ceept abl e, zgl ﬁﬁﬁi’nﬁgf{%;‘@ {.o% g‘ﬁi’&gﬁ &ﬁn%ﬁ%%gﬁa rQQ«a{]H%%%gﬂdpggpcgérésporozone
nti bodi es’ to a C|rcuanor020|t protern of a nmenber of the genus

| asmodi um SRl §ndTBshG GheCUBTS! s2bdMing BECHIABUR 13 Adh @RS ofantiQdiel YR Bird)RSdorozoite
si g the pepti dRiehf of GlrdimBbelof thd GenuépiBBiddRd. of preparing antibodies to a

i rcumsporozoite protein of a menber of the genus plasnodium 20 sai d
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aim2. 21. A petdnod aafemperard b igergs aladntdaiodi es t 0 a circunsporozoite protein
f a menber of the genus plasnodium said nethod conprising the
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Revendications
ss Revendications pour les Etats contractants suivants : BE, CH, L|, DE, FR, GB, IT, LU, NL, SE

1. Peptide de la protéine de circumsporozoite d'un parasite du genre plasmodium, ayant la propriété de
provoquer [a formation d'anticorps qui se combinent 2 la protéine de circumsporozoite,
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N
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. protein of a nmenber of the genus plasnodium 26. The use of the
Pot i de according to Claim3 in tlepomgsisssBure of antibodies to a

fr cunsporozoite protein of a menber of the genus plasnodium 40 27. The
ke of the peptide according to Claim4 in the manufacture of antibodies to
kcircunsporozoite protein of a nmenber of the genus plasnodium 28. The use
E the pept |°ﬁ'é°‘5’(§8‘b?’lﬁerf§'eto Claim5 in the manufacture of antibodies to a
_rcum;porozmt rotein of a nmenber of the genus pl asnmodi um 45 29. A
ocesz6 f or ?)Peé’ﬂ‘éefﬁshﬁ"%{b'%%‘f P‘ﬁ%“él’é&‘ﬂ?r'ﬁﬂ'tﬁﬁmieﬂ Gfal m 1 which corrprl ses a
ppl ar donai n_of a or 0ZO0i te ting

fr mat | on o fcom%r{am(ig m:‘gge% l:’a 3ue cﬂag}]ne%la ?pﬁtltge Qe lb ([‘!ﬁe roteme séu%e

ement es roxn al malso N de ladite
Econbi nant ’i epti dite

3 Ve ere onr etl ve e )gf
Ecording to )@éd%“ &fﬁ aﬁgn b ol ia%rmnagon ORI S o
Bt i bodj es reqRgH a%é‘&me%é& pQ o8 liefim cumspor ozoi te proteins

£ om QS her %%Sdtéa% g pn&t@%e%cﬂ e a%Mh la"éhh){rp&éﬁltsg%%ﬁneﬂf 3 TR SR LB honDNA
tgchnol ogy. JfRMred -bg@etslag,mgs §§r sl GeddRmS pour les Etats contractants
s‘-|vants BE, CH, LI, DE, GB, IT LU NL, SE 1. Peptide de |la proteine
de ci rcurrzp%%el dofonGia uaveaaeaa&t t1@), dééra@t%ﬂfe@ dal &S gndiatitd pRKmBtest & plo@PEi ot 6
@ pr ovOqueTrcirduthspddd20md P.RdwRsiant i cor ps qui se conbinent a | a proteine de

cg rcumsporozol fte, 12 ™ EP"0 193 685 Bl caract6ris6e en ce que |le peptide
est sensi 8l Paptiat q@lousla c:retmdsncaque {opdéaraetéfissotedi cee guecladiss POWIE e38tl lall pro®ing naent

o 00 0 C 0T OO‘

d;ians un domai ne charge el ectrostati quenent qui est proximal de |a
tier mi nad sén Prptife delndi i ereyendicalpm dfa). eqaracétisde i eoncea geec laditse PoBE (gt leepB@Eineidee a
epi t ope |mmmm§mr¢?aﬂﬂ?_f§§@§{e}p) dans un donmi ne charge el ectrostati quenent
proximal de la termnaison Cde ladite proteine, en F - 10 relation avec
ne r6gi oh ZeeSPtwioe P MAAGERIN At carasiiee tanf co ave feitss praidise | o8t 7 Bi9KINete de
l;-i'}ovoquer Ié"‘f”ﬂ}sP(ﬁﬁ’ZPﬁﬁfH'cﬁﬁf"i"corps qui se conbinent a ladite quuence non
riepeti i v d aC|des aminés . sur la surface dudit parasi 2. Pept sel

o’ revendlc orn 907 oty at i el e HPT b amine: Spns 2o &

@r ot 6i ne dete""ga'f%' 1 PR YYoi te P. knowl esi. 3. Peptide selon la

rrevendi cat i al 6 6e en ¢ € [te prot6ine est |a proteine
de ci rﬁ rr8121'§)btt & P%alf?n%qvﬂ Ks"iys 'Te.u.'“ys. &"Q%ASJ" %m ........ 20 4. Peptide

sel on ['a fe%ﬂ%b &b Qevindiciton £R £ defidd SiBrofdht G RediiZe kadids QR OLaRE ER la
prot ei ne an.'-HIFcPQTaQéRm L& - Clparum .. ... e
Peptide selon |la revendi cation 1(b) caracterisee en ce que ladite prote| ne
est | a prot ARArdiE s AlalHid AEBYLARROsti§s- Hafeamsrmarmet&ép Asp-RRaiy.de selon la
revendibgation 2, ledit peptide conprenant |a s6quence d'acides am nes

sui vante ge Pbﬁld'é Q6160 1B advetitafionds, ledit p&piidd ddaipAdnt Rl séquence d'acides aminés suivante de la

( Pr o- Lys- Ly Seriim@isofs01a @tétmiaisonllys- Leu- Lys- @ n-Pro- Asn-d u). 30 7. Peptjde
selon |l a revendication 3, ledit peptide conprenant |a sequence d' acides

es. sui varuargiesiPe-ttyeHisiLyslysanu-GrseGid-BrotGirAspnai son N
(Arg rQg- Lys- Al a- Hi s- Al a- 3 y- Asn- Lys-Lys- Al a- @ u- Asp- Leu- Thr - Met - Asp- Asp- Le

u-adu). 3% Peptide selon la revendication S, ledit peptide comprenant [a séquence d'acides aminés suivante de la
' terminaison C & la terminaison N :

(Lys-Pro-Gly-Ser-Ala-Asn-Lys-Pro-Lys-Asp-Glu-Leu-lle-Tyr-Glu-Asn-Asp-lle-Glu).

45

10. Fragment d'ADN codifiant le séquence d'acides aminés du peptide de la revendication 2.
11. Fragment d'ADN codifiant le séquence d'acides aminés du peptide de la revendication 3.
12. Fragment d'ADN codifiant le s_équence d'acides aminés du peptide-de la revendication 4.
13. Fragment d'ADN codifiant le ééquence d'acides aminés du peptide de la revendication 5.

14. Vaccin contre la malaria, caractérisé en ce qu'il comprend le peptide de la revendication 1, lié par une
liaison covalente & un support dans un milieu pharmaceutiquement acceptable.

16. Vaccin contre la malaria, caractérisé en ce qu'il comprend le peptide de la revendication 2, lié par une
liaison covalente & un support dans un milieu pharmaceutiquement acceptable.

U
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8.7 Peptide selon la revendication 4, ledit peptide conprenant |a s6quence
d' aci des ami n6s suivante de la termnaison C a la term naison N

(Leu- Arg-Lys-Pro-Lys-His-Lys-Lys- LeUzd-¥S 95& By0-Gy-Asp). 40 9. Peptide
selan la revendication 5, ledit peptlde conprenant | a sequence d' aci des

am nes suivante de la terminaison Ca la termnaison N :

(Lys- Pro- G ys.SedcciflcantrbIdmbidtia; daFaetshias on A8 Ra'ibamdddd 1d peptidbe-14FeVendicdlios i lobaméd
u). 45 10. Fr agisedtovalerdNurcugpdri cand unl rillics PR AR GIqdentent alesptadidl N6s du pepti de
de la revendication 2. 11. Fragnment d' ADN codifiant |e s6quence d'acides
am nes du pdpt Vatein dentrk da maararvdiaciérisé em caqu'is@mpibid lefpeptiginea ta reveAdbdticro4lilié iparmine
| e s6quenee d' isPuiewalentd hessudperiiopt untalied ehdrmacedtineemtintatéptbled. 13. Fragnent
d' ADN codifiant | e s6quence d'aci des am nes du peptide de | a revendication
5. 14. Vaccil® ¥aseie centrp i meldriardaractéisd reace av'il sampeand decpegifiejde lxrgvgpdiegiian §.dié par une
peptide de | a lRisoeeririeniad whsuRort dags Ynapiliey pharmareutiquenenigceepirbleoval ente a un
suppo‘r'r dans un m|ieu pharnmaceuti quenent acceptable. 15. Vaccin contre la
mal ari a,  Car&chrBTers pous Arogidre figs ?’lt'CQfW%H‘elp@t inefe; Geumreorp2eTe Ay RATREIYH GRS
lie par une | iRiFSERHUBRIA RGPS comprenant RIS Eun fiPte,7qnihumain en utiisant le peptide de
phar ITB.CEUtI quefEerdicaior At abl e. 13 I |j iflIl Hil

I i llni zé EP 01 9% 585deBl f 16. Van té:o ({ec L a, sar ract6rm96
en ce qu i oqﬁe ?180“Ir8 5‘@08'(, %gn'%pﬁ °.trre \‘/&Pﬁﬂ I'{le:m p?f’%? V (mbre;d

smod a{)r enan 'immunisatio hote ngn-h mam ut |lS n Ie pe t?e
coval ente’a unl g‘ AT raceu I quenment accep
Vaccin contre f’a maf ar| a caract erl se en ce qu' |I conprend | e pept| de de |l a

revendi cati gn Ayeghd God Gurodtwa%eé antlchr\ﬁ s dohf SRV ERE S Boridnd HOP Refbd A0 ekt

m | i\gy phar mc@é&%&luﬁﬂ@& prdB&CRBRhG richfu{S86H FurCM SdA-nliRaiffBh Bt te peptide de
caract 6rig6 €N fferidatioh 3cONPrend | e peptide de |a revendl cation 5, lie par

une |iaison coval ente A un support dans un mlieu. pharmaceuti quenent

accept abl e. 23.0prdRds F¥uP pREkEre 83! ntiBdrSdbhik Eurd Gotdindt deCAEIssp6iBdité €'udl FBmpre @l Gbrie
de ci r cunspor oggshiodiém,deditpradedEidomptlang BmanigiSAEHatE honlhedhib e GiieMmS peptide de
conprenant |'imvausideatioh@an d' un hote non-hunmain en utilisant | e peptide de

| a revendiscation 1. 20. Proced6 pour produire des anticorps contre une

pr ot ei ne de 28.i Protérid par podlite @lesl ansinorpedbirecurd Lprayiner de dirsumsporozolita g’ chembre o @ehre
proced6 conpr ep@nipdibrh,i leditpmcédét coomredant Fimhn8tigatiovodiurnhdteanan-hemaicibi Lilisaahle peglide de
pepti de de | a 'neeyendgatondi on 2. 21. Procede pour produire des anti cor ps
contre une prot6ine de circunsporozolde d un nenbre du genre K .

pl asmodi uah 2f-eiflisation Grmatecssiop raineangication hrrang Bardearation dsnicawe é°'}*f6 O YRR den
utilisant |e pd@ptmperode Jon memprg dy grpgpiaseadivon 3. 22. Pr oc6de pour produire
des antlcorps contre une rotelne de circunsporozo' ste d' un nenbre du.genre
pl asnodi um Feﬂl"fat‘%} ‘g@ feefguRRpication ﬁw%‘?ﬁ‘{)?a(’ﬁpﬁﬁmﬂ dlfﬁt"’ﬁiﬁ’f §°’}‘f8h‘"?lﬂrﬁ’ﬁgﬁ %n
utilisant Ie pRBITREroTpde f PRYYA Y 84S RBE™ICUD5 23, Proc6de pour prodw re

s, R o B 2l §m%§ Qe 9hics it IRl aDGe
plasmodi um cwc 8oroz‘§ee gﬁrﬁb gen{e plas rg IO u € no €
uti kisant le pe e f &' reven 0 24. Uilisation du peptide

selon la reyg nlﬁlnga‘ﬂ&l &ppeLtl Bé d RvABER aF?Qla%réi‘;QrBt]%o%% oﬁ:@@&ﬁr@ uH& Brotéine de
e

proteine ge CI&.@M@&%@@@ bordl Bu i@mdlluenr € plasmodium
~Utilisation du peptide selon |la revendication 2, dans |a preparatl on

d' anti cor ps 26.00Hisd8orMEpdplidet Rioh Ga BenBitaiict! BERAY @zdadpdendal dtHRticdRE RbMreAide PRBIBINE de
pl asmodi um  35cirdémspblbioitd 8'ai merbrel du pepd distogighon | a revendi cation 3, dans |a
preparation d" anticorps contre une proteine de circunmsporozo'ite d' un
nmenbr e dusge@ar Reppdeaseion févBndidafion Wt dalaktB@E isd ke Uil pepdrérdainenaine pakire d'une protéine
revendi cati on db cirdamsporbaitgétepnapdbieate pebvaroer lﬁ:mﬂmomﬂmmﬂ)swnaremedbmamﬁepme 40
circunsporozolte d un nenbre du genre plasnodi um

30. Peptide selon la revendication 1, caractérisé en ce que ledit peptide présente la propriété de provoquer

{a formation d'anticorps qui reconnaissent ladite protéine, ainsi que de protéines de circumsporozoites,
50 provenant d'autres espéces du genre plasmodium.

31. Peptide sel on {'un quelconque des revendications 1 4 9, dans tequel ledit peptide est produit par
chimiosynthése.

55 32, Peptide sel on 'un queléonque des revendications 1 4 9, dans lequel ledit peptide est produit par
synthése en utilisant des techniques de recombinaison de I'ADN.

Revendications pour i'Etat contractant suivant : AT
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28f Utilisation du peptide salon la revendication 5, dans |a preparation
Anti corps contre une prot6ine de circunsporozo' fte d' un nmenbre du genre -
snodium 45 29. Peptide salon | 6%9&%&@“ on 1, caracteris6 en ce
il conprend un donai ne polaire une protel ne de circunsporozol de et est
)abl e de provoquer la formation d' anticorps contre ce donai ne polaire.
Pept i d8. serogidé | mur erdpanali @apéptite Ye 18 iddiieCld SRouRBpoRRRo U uh @iatite PDAD gbriie
sente | a prlapwoiiehayate lamradél deprotoquer Grforaktion a'atticops i 66 @nbipeit A fa protéine de
onnai ssent cilcereipbrezae et Sntrsensibéemesti piug weurts Quepiadite Groe® et nprenar IE peyrRaiGiell€sS,
pr ovensgavenck mm@'vegmesmw sijefer e pl asnmodi um 31. Peptide sel on
n quef conqudddiass e demaiieceerod Rlsctibstaticfemeatting esteprorihal [deda terpiegison de de dadite
prjodui t par chiPFAiRiney o rplation aveg gne gion medtitivedieépitapk inymunpdominactuel conque des
revendi cat i ons @ dansgin dempse shagg Electiogiegiquepraperpipal de fa termindiadn C paaleditsyormidinesen en
utli | isant des t@‘é‘ﬁ'hf“’ ﬁé’?rwnrae@ﬁ?%l"h’av"@éﬂ'?‘"&ét "EPEAltNGt Revendi cati ons pour
P IEt at cont r 6&5? !H rpvopger la formation d'anticorps qui se combinent e laditq iegfence non
11811111791 119° """eé’ﬁ"'ﬁe}g?""ge%” g8 suffacepspuglit. gafesity, ivanh HespigPhaPlogi, d SR feOde | a

prlot ei ne de cF‘f"t’:"ﬁ'n%'f?Brd Ye d' un par asite du genre pl asrmdl um ayant | a

ri 6te de a f t nti i nent
DrpL61 ne-de oottt BT e ol e ems Bty Bl e il B80Pe 3 qramentivele
prot ei ng, et conprenant un segnment de la sequence non répetitive d' aci des
'neSS|t6r n la rév@ddi I Mgl ] ui
o oxi el Rt RSN i BBl R PR, B4 G bFL B RURTRo
gi on rdpdtitive A 6pitope |mrunodom nant , ou (b) dans un domai ne char g6

eqt r,ost af. W&ﬁ%&el&“@ﬂv@ﬁcaﬂﬁ ket daRd %Jb@laﬁl@“pr&‘e g@eeltaéjbrtaﬁmp rdgtcﬁéuﬂﬁpor&&te _
rgl at1 ono avecr fifigariciigi on A epi t ope i munodom nant r6p6titif, et présentant

| g propri6t6 dé provoquer |a formation d' anticorps qui se conbi nent a

| gdi t e seqberreeénDseichOa revendicefb i)l dafs BGRE IadiRSpraBihd168 la Fidiné @e Tldum8soro-atedi t
pdrasite, suiRfabparume t echnol ogi e de synthese ou de reconbi nai son de |' ADN.
2.] Proc6d6 selon la revendication 1(a), dans lequel ladite prot6ine est la
priot ei n@s d& direcéeinmipo faoeehdictidn. X Rdbeptide combredant Rrséqueae dseliesnanigs suivante de la
rdvendi cat i orem{naigon Qj'%ahsenln'miemlN ladite proteine est |a proteine de
cifrcunsporozofte P.knowesi. ....................... 4. Proc6d6 selon |a
rdvendi cat i orPreCisLysRerfenGlfisertystiae vselimPotAsi-B) est | a prot ei ne de
cijrcunmspor ozojte 20 P.falciparum ................... e .. 5. Pr oc6d6
sglon | & révé’ﬁ?fF??aﬁeI%}?fi <3'°at'?r ?d'r BRplide comp@nang 2 SPyesP f@cidast amings syivepigidpda de
cilr cumspor oz P PEIENGE BilggAbas N 25 6. Proc6d6

2 e S R et SR g wsm%?pqve%?e o ac des
( Pro- Ly§5 Ly S gdéAé%Bn g %en npatx y4S Ie!i’ ??ep e com nanLIg1 r§<Eunnce ggé Fn %

selon la reveé} n |(pg1,a s € érd
amnGS sui vante de termnalson CAIatermnalsonN

(Ar Ur g- Lysé@uqrdiygpé[@s_qs_xyg&@glwgs E);‘sp,@b - u Asp- Leu- Thr - Met - Asp- Asp- Le

U1 G u) Proced6 selon’la revendi cation I edit peptide conprenant

| & sequemce Praz6dskepn ATbvaRdicatiddi sV RBE Fopifd doﬁp@%n%@ uSR8 dlacibes! AnidsS GiNaRBias N N
CKy. tdrin@blsoATO0r b Yesmikdigdn Iy'S- HI s- Lys- Lys- Leu-Lys-A n-Pro-d y- Asp). 40
i Procede selon la revendication 5, ledit peptide conprenant |a sequence
taci des an nigs-Pexliy-8eriAe-Abe-L)sePrb-EysPsP-EIuL@GHId=Ta-Glusash-@sgrilen@inson  N:

Lys-Pro-d y-Ser-Al a- Asn-Lys-Pro-Lys-Asp-d u-Leu-I1e-Tyr-d u-Asn-Asp-lle-G3d
] 45 10. Procédé de préparation d'un fragment d'ADN codifiant le séquence d'acides aminés du peptide de la
revendication 2, suivant une technologie de synthése ou de recombinaison de I'ADN.

11, Procédé de préparation d'un fragment d'ADN codifiant le séquence d'acides aminés du peptide de la
revendication 3, suivant une technologie de synthése ou de recombinaison de I'ADN.
50 ' ' '
12. Procédé de préparation d'un fragment d'ADN codifiant le séquence d'acides aminés du peptide de la
revendication 4, suivant une technologie de synthése ou de recombinaison de I'ADN.

13. Procédé de préparation d'un fragment d'ADN codifiant le séquence d'acides aminés du peptide de ia
55 revendication 5, suivant une technologie de synthése ou de recombinaison de I'ADN.

14. Procédé de préparation d'un vaccin contre fa malaria, caractérisé en ce qu'il comprend le peptide de la
‘revendication 1, fié par une liaison covalenie & un support par mélange de celui-ci & un milieu

' | (A




10. Proc6de de preparation d un fragment d' ADN codifiant | e s6quence

| des am nes du peptide de | a revendigmpiigfsgs BpUi vant une technol ogi e

Eynt hese ou de reconbi nai son de | ADN. 11. Proced6 de pré6paration d' un
prent d' ADN codifiant | e sequence d' aci des am n6s du peptide de |la

bndi cation 3, skhiivnzprutiquament acdeptal® ge ead@e sgntdmesei. ou de reconbi nai son de

. so 12. Proc6de de preparation d' un fragnment d' ADN codifiant le

ence d'aci dd% RpacAGe ererarntipn ¢'eievagkin doatre lenaletis. caracténsé ah, el vemrend frepeptide de la
nol ogi a de syrfeypadieation,2qké parcaiiainen sQyplenie | unaghRport] gar nlange @6 celi-ci @ un milieu
bar ati on d® un f‘?hérdﬁ‘é%‘f'q”&‘“i(ﬁ)ﬂf"’@%ﬁ'? Farenirecepearitele d' aci des ani n6s du

I de de la 51;} £ ndi cation 5, sui vant une t echnol ogi e de synt hbse

He r edonbi nai & °°§ ‘i{ gﬁﬂ'at"l%d unpRCCinsceatrea &?’%Ffel"??rfnd’eﬁl'\" GoRAceA leRsRtdede fa
al ari a, caract E:’e" ggu%"ue S gcceﬂ"Fbl"S' igeaciue eYPPYePay dndlaqes 8¢ SRitfick At nomiliev
ie par ung i §'80n ¢o i f)'iﬂ%?'f""ﬂ%?re"r?ﬂi ange de celui-ci A un

\ 17. Procédé de preparatlon d'un vaccin contre la malaria, caractérisé en ce qu'il comprend le peptid ge la
revendication 4, ar une liaison c Iente a un_support par melan%e de celui- Cl a LTSmlheu

193 585 B1 phapiReaulduaHE R ERborbi b ey Eeonfl ere connue en-so

6d6 de preparation d'un vaccin contre arla caract6ri s6 en ce

| conprend h& @RBEE @oréiRralich I EMEREH Lattd IQH\algna Lar2t6R@ en' B Gu'h bR prdAB 16 peptide de 1a

al ente a un supgehdicalish 5, FRdRe GBisdnClovhientd 2 AnWipgbh! paf Unéinge de celui-ci 2 un milieu
maceut i quenentphafeapiiabhét addBotdB) IEMGONMB R BiSO0i . 16. Proc6de de

paration d' un vaccin contre la nmalaria, caracteris6 en ce qu'il conprend

peptide de | #. reacedsdponaprodiite des dntidbridatontiéNe lpiofing @B cEMBloRIZbIR PunUfembre du genre
port par @6l angesdediuwelladit peiédd campraiani IBkim@EATGTRIGE W6 e U@ RERAEN atiRaItadpplde de

ghari er e connue lemvesdiatiod0 17. Proc6d6 de preparation d' un vaccin contre

mal aria, caract6ris6 en ce qu'il conprend |l e peptide de |a revendication

i 6 par une %4 &roséde rogwribdite desaanticerrs spBErune patsineeh aimyesmezeiel dlin-rodmbee dingenre

i eu phar maceut iPGEBYHLM. ledlt eropiddishrprentet lirminisatien dlun e nemhussin. en1lisartt de peptide de

c6d6 de prepar & PH¥RJiERtGM2-vaccin contre ia nalaria, caract6rise en ce

il conprend |e tlde de |a revendication 5, [i6 par une |iaison

alente b un %uﬁppi‘i é[’r p’?ﬂé‘l’%lﬁ RGOS &Pl URP PegIsigR, dpirGuporozofte d'un membre du genre

rmaceut i quemani’ 4‘ BrocRfE cARPIPNRPt imrpyYration diyn bt nonrymain eg ugiisent jroppetide de

duire des_anti Joldo i %?ﬂ e une pr otel ne de CI rcumspor ozolite d' un menbre

genre 20 2P lpasmdi ngcl pro epnant 0
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29. Procédé de préparation d'un peptide selon la revendication 1, caractérisé en ce qu'it comprend un
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15. Ein Impfstoff gegen Malaria, umfassend das Peptid von Anspruch 2 covalent gebunden an ginen Triger
85 in einem pharmazeutisch akzsptablen Medium.

16. Ein Impfstoff gegen Malaria, umfassend das Peptid von Anspruch 3 covalent gebunden an einen Tréger
in einem pharmazeutisch akzeptablen Medium.
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1. . Ein Verfahren zum Herstellen eines Peptids des Circumsporozoit-Proteins. eines Parasiten der Gattung -
Plasmodium mit der Eigenschaft, die Bildung von Antikérpern hervorzurufen, die an das
Circumsporozoit-Protein binden, und das betrdchtlich kiirzer in der Lénge ist als das Protein, und das
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Angpruch 3 covalent gebunden an einen Triger, durch deren Mischen mit einem pharmazeutisch akzeptablen
50 Medium in an sich bekannter Weise.

15. Ein Verfahren zum Herstellen eines impfstoffs gegen Malaria, umfassend das Peptid nach Anspruch 2
von Anspruch 2 covalent gebunden an einen Triger, durch dessen mit einem pharmazeutisch
akzeptablen Medium in an sich bekannter Art und Weise.
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16. Ein Verfahren zum Herstellen eines Impfstoffs gegen Malaria, umfassend das Peptid von Anspruch 3

covalent gebunden an einen Tréger, durch dessen Mischen mit einem pharmazeutisch akzeptablen

Medium in an sich bekannter Art und Weisse.
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