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it has become increasingly easier to synthesize either complete large peptide molecules or synthesize large
fragments which can then be joined in turn).
Before a description of the genstic (biological) methods of synthesizing pepﬂdes Of the invention is
given, it will be useful to consider a preferred embodiment of the invention in which the ability of peptides of
80 the invention to induce immunological response is enhanced by bonding one or more of the peptides of the
invention to an immunogenic carrier. The resulting product, having enhanced immunogenicity, is referred to
herein as an antimalarial immunogenic stimulant.
The use of immunogenic carriers to enhance the immunogenicity of small molscules is well known.
Carriers are basically divided into two classes, soluble molecules and particles. Typical examples of soluble
85 molecules are proteins and polysaccharides. Typical examples of particles are liposomes and bacterial cells
or parts thereof, such as membranes. Whole cells are generally killed or their reproduction is hindered in
order to avoid problems associated with infection.
in all cases, the actual structure of the carrier is unimportant since it is the size of the carrier which acts
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ends ade vttt BrbeagbjdctlbydivisicheicppisatboNdl ng whi ch positions the respective ends
f oxsubs equBhet inventipat alsoninci@les l» ethayl for Sdncingdisymuniedtion pgethst dalara Bindhe sdmpdises

t erm ni, admipistedngr en rimwurslpgicdlliy effdelive iaomundfof reu obptida iotide tnentidnuiot a caaen. LiBEENQ

t er ni nal approptigiectheansutically defieline tosaeesn bp dpteyningg reddivnby thossagidlied incths art andi willif a
bl unt endsygly e ahfh%mﬁﬁms @eavt P81 ppkatooabpit| 18@ 8eka pighedy, weightdMere Prefessbhvival v,

8 EPOI’B%?H&GBI“’PE@@!??”’H’H@‘B@M QipMdest ri cti on endonucl eases, which

cl eave phos d’&ﬂdégft@f""ﬁgﬁﬁy Reptidas|of thejpmeption matf}@%b%@q uitabla soutorwhich dplivers thge s
of about § ° °ﬁ' ?Vé'ﬁ For 4 HV"?“’@ 4G é’l‘Y&?}'ﬁﬂr tf‘%&g@ge N3 PPhei r
recogni t 29/ e‘Ee é“t sc Wﬂte“'? 8"390"' ﬁlaf“é?f %&9 WA RRbIeS | %%%V%%W?Fge"hfﬁst

re ch }ges 'im md ce_dn immu
S

wi del y,erfpl g iy Ja a@iﬁﬁa%eammc&@ ! @ i ilhidd bR O\
at rot at' e Y inS ¥ Shifabie B |mc&fg‘\f§ S sus{ie%ums r so 135#)% a
pl asmi d Qpneglh féé A Sl o el et 8 oo ol 45 B

conpri si Qg ﬁ, nsreefsgeg“leg I on endonucl ease recog n|t|on s

product of leasoaem%w d pdpfces &M&n&mmlm%%% &fophfa.hﬁée%n&f p.temaued.saam d
terni ngs. pRlsbr2 i aktideelgy fors WheS feRdeador| HlinkrPuse Stkidt RMbints dahlBesh BOEdichlaidd from
cohesi ve thecddsageiratpeiteliddgly eyt dssimingfa e geigin s 70 AAcdolifgly &F prufBrredCait-d&te

di gest ed contsilingaphamiaceuticaDprosupdtion AER) cofkain Word iabit 70 2B6ut I761[.g SEdch@lingesdishtOr will

cl osur es bevodsrstod Atowengr, tatthe X@gitic1 ass (dvel dg ey particLiacratignowill degand Ofona vbrieBgsTENt
having 10 the proper orientation relative to other aspects of the vehicle
may be enhanced when the fragment suppjants vehicle DNA excised by two
different restriction endonucl eases, and itself conprises termni
respectively constituting half the recognition sequence of the different
endonucl eases.



One net hod for producing the entire CS protein is described in the
foll ow ng general nethod. This |§§ on the use of nung bean

nucl ease under controlled conditions of ormam de concentration is and
tenperature to preferentially cut the 5 and 3' end of genes. DNA fragnents
obt ai nedtatéts indluding B BEityCe MhdPediicidPound RpluyE] thél Sget YdMbIRFKERIN) sekPEHdQidl of SUCH
as the vaepaent s ihe ofGdmindSatioh;asbLOGHEl of ddninistatdiIherate Wi éxcBtichf SUsETRE byergistid h a
cl oning eafletts @liteany ather agsdeing abintitistere picatbes degres \Of pritecditn bdimgdigughfjai nst t he CS
pr ot ei n. Thais pyplicationt usbsie sitrdand nabenlatiterant! wbhireviztiane etbichamidy tfapeptied bnd QNA e
DNA sequesquancaso én eganipter publiqatiqnt setlieg Janth ghie biargland r remendladiirey uded am thikeapplicatiendfor Such
DNA s equeantidesand INAr ssqenintes i$) behoipgrr.hRietherpistryu Yorlly pablishorsalevd Yerk (1950e@itapte® 4vhi ch
i s now ctndipdpeptides] and A% ANAxDI e. The actual DNA séquence can readily be

cal cul at ed The iMenfierenthyPoirg gerpallys easeribag e sares, vill bg| Bettey; upderstoqdabyt refarange fo/
preferr e‘EP’tENﬁPe:?@ SEPles whighp iingludedyhg It RTRgE oflugirationAplviang aeNet istaeiet e

set f & tpp limifingp veptiongex gy qmbpdiger theregh wilrss spegifithhose DNA sequences whi ch
cor - resEggggaaccording to the correspondence shown in FIGURE 2, to the

am no ac uences whi ch have previously been described herein as

preferr e&tme%?ro the &dnd, E'SQQIEQ&EE IOI?LIEEJ ng vehicte containing one of these DNA
sequeng scope of the present invention. This
cl oni ng Vehh& b Galabur? Gordmit SNAORKR inQhe HpRSHonRbAS T 1 B, A2YBRAG and RIWOBRRJE-
One par t pred! Nali Acall Sl RIS, #1099 1H9B4)) WA Prédubod & foIRWS. ]Thgiekﬂ?ésgi libtarR wa® @i sm
cont ai Ni ¥Hgh We DNACRSIPUBIGESY A5ilablb I8! 86RD B WrAhioR!d of B. AGPERI RorPBraBiXPr €SSi Ng
an i munol agb ekl \aiiquelsi of Qerdeitt DItke frsm IPRBM&IILAT faicisHi icltfle 708 Werd URGRBRled it JoTLINE

I €S PO BE euritk bfahun Dedh MiBIBask CRAL Bidcheivichlk) T mm &G0 CT INVIE0 A0 ibhsk (02 MMaal 1 av 30
par.asi t eziss4,s80CcaMOsotigin yacétats,| pHl€6) avhtaihing) eithee 35 610409 @imdniide. Thee Sautibn wisvBei | on
when-t hedilisid 4fald ethc@0th & EDTR nexBactadf withi piehgl dndt atradal qeetipitatéc béfbre subsequsint ul ar
or gani snweatme@[The BNA flomethe raactibns werb Tomiiadsand nisehés @souree @ igménts’ fodigath jn
sever al xtidoFiet BNAvwisdteatnd with Kenow fragrdent (@RLhundergeattiasy doaditions gaseribed (T. ieasiatis,

Col | eét'i BR, Frivestland Pi Sambragk.Molagdlar GlpingriAckabesaters rilasval, GoltleBiring iHedgoraleboratory,

| anbda- nb¥4 1983, 9. @94)8"" Rl finkers (BRLhware plurigad ligatpd 1/ the Heatad; frapentssfhe BNA wes

follow n 9°A‘F@:@'?Pe‘iﬂl95ﬁ"t°x‘r?ﬁ?rﬁ*eﬁ°§m99¢%’e sepgiated f’°@§?ﬂ@““°‘39‘?ﬂf“‘°’3‘@@&@" ogg 1.5
39743, & gt AFSP*RF plu gbr‘r%‘i‘i was saff-ligated and digestpd avith FP%J‘" i‘a’E’f‘iﬂé'é”Vo'rg this
i nventj o “&913, ‘15‘%#&388 & “35"9?‘1f Liﬁ‘?é’ d%%‘i‘) N oyerl ‘

pOSSi 6‘1 eWI 0!4' rOl \gg wer a% ed (s) |i'%e :En:nﬁf%?r! VI rom Eﬁ" t?ifre 0 San
provozod BRI B e T A e o

fal ci pa# &rﬁ" SI e% 0th
the AmerT Cafb i 4 Gt t 198000 ' P\GHfebs éieis@' bb oR'% resA,TtBQeiﬁ 3
and 4Q Wb ritsSwerd! aag‘dﬁsc jf%é(/ioﬁﬂ%a L éngﬁmﬁE’BaWSc &222 BQEZ

al so i ncA yeke st e maﬁ&raﬂai fitibodiACHi6dtTaghiR ! FZ @atdi;rartmam' crss;trasrﬁrtﬂtib ) ir&sl dééa
conpri S &4t aAAbASIIANO VO RRvehisgTUNOI 0gi cal | yeffeTti ve anount of a peptide of
the invention to a hunman. The appropriate therapeutically effective dose

can be determined readily by those skilled in the art and will usually be
in the range fromabout 0.01 [err] to about 100 [err] of body meight Mor e
pretérably, the 45 dosage is in the range of fromO0.1 to about 1.0 [err]
The node of admi nistration of peptides of the invention nay be by any
suitabl e route which delivers the peptide to the immnol ogi cal system For
t he purposes of the present invention, the peptide may be adm ni stered
intrafuscul arly, interveneously, or by any other nethod which enables the
active ingredient to reach | ynphocytes and i nduce an i mmune response. 50
Peptides of the invention nmay be prepared i nto pharmaceutical conpositions
containing the active ingredient in a formsuitable for inducing an immne
respogp Aqueous suspensions or solutions containing the active materi al
inaftormready for injection are preferred. Adjuvants can be used to
enhance the i mune response if desired. It is preferred that the peptides
of the invention, when the form of pharmaceutical preparations, are 55
present in unit dosage fornms. Wen intended for human use, these anmounts
can easily be calculated fromthe dosage rates previously given by assum ng
a body weight of 70 kg. Accordingly, a preferred unit-dose containing

phar maceutical preparation would contain fromabout- 7 to about 70 [err] of
active ingredient. It will be understood, however, that the specific dose
| evel for any particular patient wil | depend upon a variety of 9 EPO
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factor's including the activity of the specific conpound enpl oyed; the age,
general health, sex, and diet of t%@ Qg#k@% the time of admi nistration;
the route of administration; the r 12 teti on; possible synergistic
effects with any ot her drugs being adm nistered; and the degree of
protection bei ng sought. This application uses the standard nonencl ature
and abbr evi afl‘P‘@f% lof Beagbi@npPsaEires pyebingmongrionlaantibediete s, An
exanpl e publication slé{sPF?EJ °lfd?§%’-e¥#b %P%ﬁﬁ!‘&ﬂﬂ %ﬁ%&saPml"ﬁﬁﬂer n this
application , Worth

publ i shers, Newmﬁge,{ 1970) Chapters 4 ambrﬁcid?ﬁmta;dmsc)a}and 12 (DNA) The
i nvention now berng generalTy d ed,.t 'l ,b er st ood
by reference to certain specifi ?%25 ‘ﬁp {/]\/ﬁl ch a \é\il nc’Fel&e hg}elfl%dfor

pur pose of iHﬁHﬁ%ﬂﬁﬁWﬁ%ﬁﬁdﬁﬁﬁ&G—b@—Hﬂﬁ—Hﬁg of the
i nvention or- mﬁl ert@odlixgd it t her do2  unl k63 spedi.fi ed. BBAVPLE C®nes from
the Gerf®ém c n L|brar 315 Th fal,cixparu nom c l'ibrary
in the expre55| on 8e?§ér99 A Yogng and o W &QIPS ProcI:%IANatl
Acad, Sci. USmPED, (1159@01983)) vlaé prodf@ckd as ¥.51 | owsl-2rhe expsfssion

i brary was rmg@?f Ir:an?tkg DNA of 1t Be pubblg:al l'y jagai | aby & 7G8 cliope of the
| MTMR2 | sol ate al CI parum from Bra2| . Twg 10 [err]. aliquots of

genom ¢ DNA PBEPI(Zs3d®) um f al cilpdr um cPohe 7G3Rere digbsted wéh 20 20
units of nungmber (nusl®3se (P-L deochenocsml s) fms 30 nosr at 500(3| n 100

[err] of buffe . , 1 err| n1VIs um acetat e,

cont ai ni ng el)f“hgg)ég%él? %g‘%for%&de Tg' sol u'(t)z?gn vvasf’t en dil uéed 4-fold
with 0.1 M BEGER, aerédatiocedri t h GBenol &l et hdhdl prelifit at e®@.Before
subsequent tr fro he regctions re co ned apd,used as a
souree of fra%%en’tsr}gf Irgate in gtl 1. a'I%e DNAdV\%as trgggted Wlph4K| enow
fragment (BRYLOBRder reaction corfddti onsOdescrifed (T. MhiatisO-35 E. F.
Fritsch and J. Sanbrook, Mbdlecular Coning: A Laboratory Mnual, Cold

Spri ng #ar bor—taporatory, N Y., 1982, §. 394) and ECORI TT1nkKers (BRL) were
blunt-end ligated to the treated fragnments. The DNA was digested twice with
an excess of EcoRl and were separated fromfree linkers after each

dlgeztlontogalig gixég “mSeggaoeﬁ#F%g%uw)?%ﬁrr]W@? Iof-llgD%:tA\ed
an i geste clparum
fragmers were ItmlpedfamWQEoﬁxwm pn elglbdig dn darBithesess nAght at 4
C 30 with T4DNA%:! [ nditions recomrended by the
supplier. ha &?ﬁ L:F'Qat I on! reactptign product s Were acka ed into

i nfecti ous plyeThe, dgka raée(%ﬁéﬁ%i Bf dhecean-ghgorhanch & packagi ng
events yere scor ggrday i HfipRaddHY Getdtnehdtibhs @F ELisAhe B-al act OSI dase gene of

[err] on RY1090 growi ng on LB agar supplenented with Xgal and | PTG The
library was plated at a density of 25,000 plaques per 150 mm plate on 27

plates; nitreaegld itle@HCTabR 1 Word RdRtifibd by e YREWIng IcRBARS Slo@8urtl G616 BRAlc fluids of
previ ous| yvel Hgbriddmas'@r8 Qiladach /18,000 038\ RaCEC0.08W Gris) 31 7.5 (T186) cdflaiing 0859 0kden Of
five nopoad eMtede 8SA aktifHs @Bsofbiel MR tiM@aith SlcoricBiraldd Iys@b 66 NgB I -ihacteERY 1380 colls
pr or€i n (Galatied dnto HiBellifed fillsks 1@ rethdve tahtiiodied tolE. Ol B@0ahioda. Niese@iulise GlaqueQifid 5
50 55 6t Ghe 176 GalolbhdmBibrailyakmrewashed iREQ0CMI of B feordtaining GB6 TwerneD, 8% iavine sawra|
ant i bodi eslbunitb inlishddGhsandfs timtPhAse d abepm deperlyrecihioifoin.0Be pitrotslulose plane. lifts
Ant i gen  were incubated with the absorbed pool of monociyahantibagdios pvernighi ﬁdd?- Aligurgheyimanipfations 1
4D 9. 1 4 »preldpnegat roopastgmpgral l/LI@F Mter L |szargl 9ag}) of the next two steps,1the plaque lifts were vashed
sucgeglvely in TBS + . Og ﬂye r@?q n Tq82+g°/k6r)tron X-100, and In TBSq + §.5% Tween for 3§

mmlm &ach solution. Thf J Roﬂpgal antibodies was amghﬂgd by mcubatmg tlg filters
for 4 in rabbit antn- iEG (Cappel) whlch had ‘been diluted X500 in TBS containing 0.05% Tween

and 3% BSA and preabsorbed as described above for the ascitic fiuid. Antibodies bound to the plaque lifts
50 were detected by incubating up to five filters in 30 ml of TBS containing 0.05% Tween-20 and 1 uCi of &}
labsled protein A (Ameraham) followed by washing and auforadiography.

Thirty-five positive clones were obtained in the initial screening after 48 hrs of autoradiography.
Seventeen were re-screened at a density of 100-800 plaques per 85 mm Plate. Eleven of the clones gave
positive plaques in the second screening. These were cloned without immunoscreening from 85 mm plates

55 containing fewer than 50 plaques; ten of the 11 clones were immunoreactive when screened.

Inserts in the ten clones fell into the following size classes: three (\mPf1, 3,11) were 2.3 kb, three
(\mP15, 8,13) were 2.3 kb, \mpf15 was 1.35 kb, \mPf6 was 1.0 kb and A\ mPf3 was 0.5 kb. Clone amPfi8
contained two inserts and was not studied further. The inserts of clones A\mPf1, 3, 5, 8, 11, 13 and 15 cross-

.
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[err]” (1.3 kb) 1.2 0.9 1.6 1.2

1.4 15 [err] (2.3 kb) . 0.9 1.6 1.3
1.4 [err] (1.3 kb) R0 168 410 EY 0.5 0.7

0.6 [err] (1.35 kb) 1.1 1.1 >2.0 1.7

>2. 0 20nybridized] ShPi$ ahd T Gidindiet68 Rybridize, indicatirig-that the two smdllerSnserts, althoudh sblected

0.6 by the miXtufie ¢f@ive thorid6ibnal andibtiRs] came from a parflof the genome oufdidd the 2.3 kb fragineht.

0. 6~ Clone QmAf5 Wb 8fdk-translated and used to probe a Southefd.bibt (E. M. Soutiidr J. Mol. Biol(0983

0.6 503 (1978)) 3f Bibd Hi digesfseaf hjimdn, anfiH. Calqipaumngeisnip DACA Ningle haw dof hylridizatpn The
si ze sof w&(present at 14 Kb it ke P faldipgiugi lpeer (date Dbt/ehown).i The eordbe idigl ok hybyidiees toi human
parent hBN&s. All bacteria were induced with |PTG ++ The data are

expressed as the nmean absorbance at 414 nm for 35 t hree

i ndepen ssi i ELI SA. Bacteria listed in Table 1 were

I dentifi ed b the foI I owr ng screenr ng procedure Pool ed ascr t ic fluids of
frve’ﬁ br| 9°§'31I“r'

‘8 '° B Riginip ‘Pe
tl nes q?r dIUP;?n spgrte ]ao g‘ﬁﬁn? in ||na mla]n:?‘” |
ont o ni " 9% wet” %or a,w 4 %?g r?éfe" s
Ni tl’ rnpl %GH | ||l {lltl}!% £0 Qi H§A
500 a' ﬁh@r c%ﬁéeHi?Au BPM

E\.ﬁfrﬁ ? sﬁ ke @dr na?-1 rﬁ'oé?@lt eﬁggep;, a‘i”4£‘-c ; éCthen |sopro yl-

m t roc elnlobdifeRiap (1B fitiCwds! datis WEHh& methg w@aﬁrﬁﬁl:evu Jassroheof 3RRRERAsP IR pdible
nMonocl Ofigion Prikdind0dysals QY Qhdinditled Aactbr®l Wére AAn eu I b RJactiy vl leddnl &Nfe 40 VVET €
done 2t mbRIohdl eFtiPediadtoy [tk endrheelinkdd imuAdsskbéd ap(Eush)e CBIR flomt80TnI TLIRRSE that he

pl ague Wwérb ighownahe indiead asl de&uiee 2Bdve Msie rbsispbldadin 0.00% % T50eam-N4Gl, 50 mMIDR- + 1%
Tr\t'r onHBE B196.0, @ hM pheyBiothysQiom/diivigeper DBrabSibanderat 550 i@a Sosodions iwere.quith e

Si gnal ftdzen inea diyussesthanpiomihoang |thevad iModianes Defamdilaiinp Iwith IPBE. lLygatesnas .ipads wage t he
filter sdifutsd 110Mwith nirogphitd bufferer silinertPBS ot 0| refGs¢dDapphesphatot 15¢ Mdadl) Fdam aliguédteit ed
X500 2 nwarggipettedtinio wellspf @ POBIRYITEhindde migutiBtiorade fyratesh daliptatarins dnca dlewrndds: | bed
above f ¥ anfseld giiopm denfpeigture. Apgioxinpaintyl tashopissier. vells ware ‘}9 deur fimeg withdd1% wer e
det ect eﬂ""’b%ﬂ'ﬂ‘?éﬂ'ﬁ&‘t#‘h’@"‘u PB8 (RES;RSA).| Wells werej then Jiledhyith e SAoare 2P i1E 2. 05%

0 and
pmpasature. f\seftiq fyids fram;these | g

Tween- 2@0%?1" ?;v h%éfféﬁ fiif e jope 9&“(%?9?%&170610&' prsiedips s gilyted;t

aut or adl"; , ?P “PH"%‘%‘” 'b%th'\e\‘?é“dl 'l?H’e*g v %‘t‘ _

scr eéhi "g ‘?’e Piﬂ“ 'ﬁdﬂ"B‘é ?:‘Z"w = 2 ‘F"é“’g‘??“%cf“ QB" at a
densi ty %ﬂ S© comu at o antj- ous an rb 8 Er i?g %or(agtf)n sﬁilgc ait

pOSI ti V%rluéiﬁﬁﬂ&% aﬁge q é;éj %?r% rx\?erm S j ? were

| munosiis r.wpésr&n b Fol, B Lo r’eﬂco b ten
of the 4 Er\ éieth%e ztﬁrmosruﬁtﬁﬁ éc)ﬁ?p ﬁf‘ors&{ ‘WPB.EQ deptiatel éufrér Ruﬁ‘

cl ones 6663 b & olide! dd¥¥ fneditély HefoRSte8 SAbsbBARE at 14" dm r%&@ a1 3 kb,

three [ gduf lvrtrBa ialeW\Rlifisken slatk Poaddr @Fi16W LabBtodesd Rc.KMeLoaH AP smﬁmés Huteanasl

XPf 9 WasndRioRal hibodidsOfTbld &), IThe GIBbaACE Geuds\Br E1BHRENIFS1 3ause W&t SsigMtanthl bsbved

furt her conttél€ Oidné &IMPH iy lNe® df Merfive Mondzlonad antibddies1 $D1a18Adaldndt lsRsway. Shide EP
0166 4¢} 1 8orB IniPyd il chio iythrididecwith] aneRfid willchdéctitain® theCdens Sor TS gioBd, (sdentsblodqy this g

t hia#’ t heoroplona aniibédgrhas iderdifiedss gemb utvalatgd totied gane ¢atl thioyCSt dratoini The po@inGikprbdsed
nonocl obyakmBigt e i epifopec erngs-réactiven withpthist one f manaelongle andiheslyo Hopsl elealt iblentifibd3a kb

f r agmenmonociprsh antipedytd amesoxusl eriihroeydio gntigercef Fa fedbingrymcthat Grops-iebrted-wiB@nentisem bl ot
(E. M Sofhetsaifage of) P. flsiparurp spprozoiigs. |.A&Fppe. 1@7@% -0f- Sipmens, ¢t|al. Natpees 888, 3P1 human
and B 1954 Whethern e, serains ngene podina fey the pratain describRahyi Haps &t Blen a@fhemrgss

present'® "’QLH”RB‘ '? ¥etfohe qgte"‘l"%ﬂdcr ar um | ane (data not shown Jﬁ robe did

not hybr | BN ?PhB’PseF sﬁ%’ p?‘Y*l’ifVé’m‘Fe '(EDS 86 & ang

The ci off&d® ""’ '83% r‘r’P Nl e r’%{ '8/1089.

To pré)d §|8VT % gg‘lg asﬁl . " JOZOleP'go |S° W lsj-oo

[err]s |l d n D :‘: -:T" |84 P am ZG/I l l I n

and 0 eam, poes b . at
sordi ibain G éqoeaspeﬁéi”ai?é n| ng

roomte r‘ﬁﬁﬁd i =0 ﬁayr@é?n b{f:ﬁ

50 [er rf&)@r@b& Lé rheanderﬂrmcaﬁatédear Fobm héMHeMat b8 1 i@Wld@ﬁ)UWﬁ@xﬂg@f&tﬁ

| ysogenso L. dvigi1 mi aRd bitrbdted PoidEdids Wéro phbted bJ—Ue‘i@iﬂ@ﬁlﬁn WEB0EE WA nlid) The
supernatant was put in SDS sample buffer for slectrophoresis.

Western blot analysis was performed using a modification of the method of Towbin et al (Proc. Natl.

Acad. Sci. USA, 79, 4350, (1979). Proteins were separated by SDS-polyacrylamide gel electrophoresis
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15 nedia containing 50 [err] anmpicillin at [err] until the absorbance at
550 nmwas 0.4-0.8. The cultures Y655 él ﬁg §haken gently at [err] for 20
mn. | PTG was then added to a final 8 e ?ratlon of 2 mMMand the culture
was shaken an additional 1 hr. at [err] The phage were introduced at 44 C
and t hen $5eAaH) ¥cordind it B8 hdb®&r 1demil [NEie, Hersesdddem) bdngtd esokreblixing @@t and
enhance QxRrHefSgratndgel. THE lghls #81@ WasHe8 iatEWIthLBD @il ofSTowbia's Ibffer koY IARRE paifwakhie

i nduced bTAE bteind syfarated N BDPAGE wele bloRELCdnto/d 0.92 ivh itrocdiidse Gifter ki efiold strengBof
nonoc| onal voltsdek bro ehir @616y 4t AeC ammycted bindingeatosi omhemiimcaliiesatwerstimiped by tlbSmpnt

Cel | s &r @hhbBitaniviticseh BOA énsPHSITabtainieg @053 Twaen a0 (The bidiree thea wastiedsiowri timesl wigth190 e
wer e r esud pePRicbniaining 005%1Twedn, 2@inngder estil TheSifer Wb Bréted withi@lpool |9five nMdPnocend  mvi
phenyl netahtbodies ¢RG4, a1 0.0409% e 4pH6. Bnds5GH br 198 mie The ps®©f mamociseal pativediesrnaswer e
qui ck f r crepered hy diluiing adciie fididsianerich BaiibpryalitI0 L0 witPESeonteining 80856 {Typen 2 andt i ng
Wi t h PBS.20%fetal eall serpm dq'"etwe§f {etat esciggs|fikid1ROPPA O The\figisw M’ Pfht%’ inee e Pefere

sal i ne'o( PRE thenotrpalads with (Titighsied pﬂ‘a‘ipe a““l%ﬁ’"‘rrﬂ‘feR%{Qﬂ poai a&f:ig@

were pi pé?dt"%ﬂﬁ""i“ﬁ‘f 6"“&%’1"!‘ é”af) " 20%

W‘E’P'
( Dynat eﬁ’t}?f 'aﬁ? 3’1”6‘r f'“ ' °’° t “ ?L?ﬁﬁpé{' “"}’f) asa ﬁ”ﬁeﬁ" ¥r'%tur e.
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(Lys- Leu-Lys-A@ n-Pro) occurs (Region I, Figures 2 and 4). The second region
of ho¥ol g pertiFe ofl Glaim 6|wheBingeid peptide eanthing g sequanceiohthe k@mulai no. aci ds, 12 of

whi ch are 10 conserved. The only amno.acid that was not identical was the
substitution of threonine f@yserroeLgs-Hie-Lyw~th residue in the P.

know esi sequence. This region contains two cysteine residues which were
imdficated earlier by Ozaki et al. L. S. Ozaki, P. Svec, R S. Nussenzweig,
et al. Cell 34, 815 (1983), in the formation of an intranolecular |oop. The
nucl ei ¢ aci d sequence encoding the CS protein of P. falciparum al so has
limted honology with the 15 P. know esi gene except in Region Il. In the
portion of the gene encoding Region Il of the protein, a 27 base sequence
is present which differs fromthe conparabl e sequence in P. know esi at
only two positions. This conserved sequence nmay be useful as a probe to

cl one the genes encoding the CS proteins of the other Plasnodi um speci es.
These two regi ons of honol ogy of am no acid sequence between P. fal ciparum
ande P. know esi indicate 20 conservation of sequence for organisns w dely
separated in evolution. It was originally assuned that the prinmate mal ari as
had evolved in parallel with the evolution of primtes. Recently, however,
it has been denonstrated that the DNA of P. falciparumis simlar to the
DNA of avian and rodent malarias and that these had a different DNA
st¥ucture than the primate nmalarias (P. knowesi, P. fragile, P. vivax and
P. cynonolgi); P. falciparum P. |ophurae and P. berghei had a |ower G +C
content than the primate mal arias 25 including P.knowesi. In addition,
gene probes that hybridized to P. falciparum P. |ophurae, and P. berghei
DNAs did not hybridize to the prinate malarias and probes that hybridi zed
to®the primate malarias did not hybridize to P. falciparum P. |ophurae and
P. berqghei. This region of honol ogy between P. falciparumand P. know esi
may be conserved for an inportant function of the protein such as reception
for cell invasion. It should be noted that both P. falciparumand P.

kngyl esi sporozoites can infect the human liver. 30 Despite the
potential problem of shared epitopes anong proteins,; considerable evidence
shows that the sporozoite gene has been cloned. First, the simlarity
between this protein of P. falciparumand the CS protein of P. knowesi is
striking. Both are of simlar size with cal cul ated nol ecul ar wei ghts of
44,426 and 36,792 for P. falciparumsand P. know esi, respectively. Both
have anal ogous regions that include a signal sequence, charged region, a
region of repeating peptides in the mddle of the protein and an anchor



35 sequence. Second, there are two regions of amno acid h m -
the two proteins (Figure 4). Thié,ﬁ 1%& ¥fo gpnocl onal anti bogt HW“MH“I“' :
react with the surface of P. falcipalum sporozoites (11) recbgri zéd t'he® *
protein synthesized in the bacteria. The cross-reactive protein fromcl one
[err] ORadrid. @aroftbroltlitis RIAPIoGEuS trétRmas NPINGE inDr8&dptichIThri KA Grivasion, heriihb fhalalidne
pr ot ei npardit Mag be afablk o VaRheseqienvdin tfregidn | ar size in SDS-PAGE to the
protein fromP. falciparum sporozoites. Fifth, synthetic peptides of the
repeat <tims bl ocked bi ndi ng of a nonocl onal antibody to-the sporozoite
protesn in an ELI SA. The gene encodes a protein of 412 am no acids which
consi st 4. oA fragnenfeidhe €8 quetsitces, Plasmedium éplvipatueciapable of indiesing inla huemgh emimpiund 1
f ourt h amivespopssi eitherralang of (whene aifaghied te \iocatyieh meleeuienwhjehdis roeage eactive avith medisein | e
cystine | orsgpsitasdwharrim it eptide gendain it log¥ti 2 eapseseliye monghis cha seapreatAFnXrY-Rrpe
central re¥leEn Xiedla¥piEpdhis ASMEMSA a- Asn-Pro); four have an alternate
sequéfice (Asn-Val - As An anal oqous set of CS proteins are

|

. )-Pro) . . 45 .
f ound off sBI?rPBQtH?Pfe‘Qg’Bﬂ whiprein spid eapeats o ¥ lpagt18% ofsaiteatfet o date. Monocl onal
ant i bodi,es_t o t.ei,ns confer protection in. vi or neutralize
2por opoft ™o pede G 2 heGRErE PorRie sl B i e K0 Eeale o8 pckRises envei
et al_ PBr . ot .1 hough nonocl onal
ant i Hgdfégﬁiﬁé’%ﬁ@% Sg(gg'?ga@?&gﬁgggﬁﬁg%%%meé%% %%%ﬁg%depdr% aria, antibody
medi at eg, | FHIWBbHAY oPORRA wHoRin28id B Eshtahl & Gbdubiie Aaélstalmgl?@-sc(ﬁﬁ@w&fmn&
know esi plgbdants AYRAIETRES b @RtP8 replatdnRQh-95-A85-Brodi r ect ed 50 agai nst the
repeati ng epitope. These data and the finding that nonocl onal antibodies to
SPOr Gg0is! EthelpBRtAb of ClaiM !B whee aill Betjuerics BUbIIbRSH By\ipoptide BBYnnERNkINIAG & sdg@éhcdaval a
et al. to @repassuld MAGIFDPIHGOn-Sch Wil TIET s @y-Ash-GhySwiién Zi i Bef &ATHr oniptdd an
i munodomni dedett by £gHptide sbradnt ExaRinig & egnparics PUthe formbuteliers-Prbke-B-Siypiauhgs6ls-Pha s
been conf i Y-N&€ly-WrPrd, lwhéreit [Sas Lysvar AsmTde HisronGlua bitis Blycr dsn, Wds Aspeor Cu, pndWes N of
P. falci patsnwr@re directed agai nst repeating units, (Asn-Ala-Asn-Pro), in
the ppotein. 55 The striking honoi ggy of Region Il between two
ot her wi e Eo@pRidp oh{dzin Gywherein Spigh peptidengoniging & sesuengs plitkesfornpla f 3| ¢j par um and P.
know esi suggests conservation for a sporozoite function such as reception
for liver invasion. If this rdagreofPre-kysskisetlysn ot her human mal arias and
is exposed-to the inmmune system imunization with this region fromP.
fal cisgar um may gi ve protection agai nst other species of human 15 EP O
166 410 Bl nmalaria. Furthernore, if this honol ogous region is involved in
reception for liver invasion, thenthe malarial parasite may be unable to
vary the sequence in this region. Clains 5 1. A fragnent of the CS protein:
of Plgsnodi um fal ci parum capabl e of inducing in a human an i nmune response
ei ther alone or when attached to a carrier nolecule which is cross reactive
with malaria parasites, wherein said peptide contains at |east 2
consecutive repeats of a sequence Asn-X-Y-Pro wherein X is Ala or Val and Y
is Asn or Asp. 10 2. The peptide of Claim1l wherein said repeats form at
| eastsw 10% of said peptide. 3. The peptide of Caim2 wherein said peptide
cohbtdins no nore than 1000 repeats of said sequence. 15 4. The peptide of
Claim3 wherein said repeats format |east 40% of said peptide. 5. The
peptide of Claim4 wherein said peptide contains a sequence
A-B-A-B-A-B-(A)[err] wherein A represents Asn-Al a-Asn-Pro and B represents
Asn- V&l - Asp-Pro. 20 6. The peptide of Claimb5 wherein said sequence is
foll owed by a peptide segnment containing a sequence of the fornula
Thr-d u-Trp-Z- Pro- Cys-Ser-Val - Thr-Cys-A@ y-Asn-dy wherein Zis Ser or Thr
or pre- ceded by a peptide segnent containing a sequence of ‘the formula
Lys-Pro-S-T-S-Lys- Leu- Lys-@n-Pro- UV-Ay-WPro, wherein Sis Lys or Asn,
Tis Hs or GQu, Uis Ay or Asn, Vis Asp or u, and Wis Asn or Gn. 25
7. The peptide of Claim®6 wherein said peptide contains a sequence of the
formula Lys-Pro-Lys-Hi s-Lys-

65
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30 35740 45 50 55 mel aria. Furthernore, if this hono a“mm
involved in reception for liver inasiah, of@en the mal m"m Hm
unabl e to vary the sequence in this reqgi on Clains 5. 1. A fYadnemt ef
CS protein of Plasnodiumfalciparum capable of inducing in a human an

| mune respons 1 n L e @H}.@j .CA@h.C[ﬂfé.Lﬁg apiscnka-whi ch
IS cross react ?L\)gé ﬂ&?} %?agllg P\g?agl?% p

§ V\/nerel n sad & ? ai ns at
| east/ 2 consect}aeh9RpREPSABN- a&e‘&&é’r’f@é"’ﬁ@r?’k‘”?’r%%é’%‘é’ 8 Al a or
Val and Y is As;(g}gl.:pﬁépp;s&DAZa-Xbﬁ-prt-imNal@képn-ﬂra*ksmmlaahdnrepeats

form ats | east 10% of sai d pe pep e n sal d
pepti de cont ai rRXOASRTAL ?ﬁé 858 i@b‘egﬁ? ? %2’%‘1@% f’gb
peptide of C alm@-mb&#nsﬁ-BabdABapaabs-Afmrmm-ﬂssa-sAlatl-e%n‘FPsarHSpept i de.
5. The peptide o re | ti — ECALR0 -

A-B- A-B- A B- ( A)IT‘I@ % "%6%%%?*2% rssei‘ﬁlr%%e r#q‘ ngﬁﬁéﬁ Do R hEas
represéhts Asn-Adah- msp-l?sn-Aza—ASn-Phr@-rb@phM@ﬂfoCr%ﬁ'%’Ssm}%rﬁs§al d

f ol S SKIASASR-DPEot-he
oo e P EREA A 2 08B LER SR SO P\ SELMORSR Do

Qés Ser-Val - Thr- Cy I%fﬁ n- Gs% ﬁrelg I's Ser
or Thr or pre- lt%‘@i'eﬁll%yﬁﬁn EPrbéngééﬁé'ﬁts‘b'@rﬁ%l T BUEhER™BF The
formul g, Lys-Pr ChﬁiJAs?nLV§oLRHnLXiaGABnPJPQ'o-lks\{:-Gl}a-WQﬁ-ePrmsm—hlS-l s Lys

or Asn, T is His or V .i.S a Asn or
Gn. 25 7. The ’b%‘bf?ﬂ‘é“%‘?"osz’ﬁ%%k&pe?ﬁ%ﬁlc? 6&29[1? Oéd‘éo-c%% a{ggsvégsequence
of the fornula mycs—zEkm—kya-klsa-E;rs-ABﬁ-mm&t&Eitp-fl'ésrlﬁﬁla'&ig'l’lz@u- Lys
-@n-Pro-d As = - -

| - Asp- B o- AZnA}F% 1aFﬂsﬁ-9ro—8 B-—Rl’%s-'&arf‘lﬂd%&éhfxf’aﬁﬁsﬁ MRo-Asn

Asp- Pr o- Asn- Al aAYsrAPnoPrenAyatAdepABnoProrAanrlasr-Asn i e -GlarGlxs

n-Rea-As n-Al a- 00 51064 aps eh e s M S £P fo Las=Ag~AS
nProAsnAIa-/é% f’{(cfﬁgﬁg sroAsnAIa Aﬁ&é‘p i)Aé AL
n- Pro-As n- Al aAsq-(-)Val-Asp—Glu-Asn-Ala-Asn-Ala-—Asn-Asn-A a-Val ys-—

Asn- Pr @ Asn- A aﬁﬁﬂAEﬁQAéﬁﬂA%ilGﬁﬁuGﬁh@ms‘gﬁ-wLﬁ-Oﬂfé-mlél-elu/\s

n-Pro-As n-Va | -Asp-P ro-As e
Asn- Al a- Asn- ProGMﬁT%aLﬁEﬁLﬁﬁﬁL@ﬁIﬂdeaiﬂﬁ A1y 14g-Ser-Thr-Glu
Al a- Asn- Pr 0- AsnpAb asé8RPPoeCH8RSAra-VAIR-THNO-Cis-Glyr-Asn-Gly .

30
8. An immunologically active substantially pure peptide capable of inducing in a human an immune
response which is cross reactive with a malaria parasite, wherein said peptide contains a sequence of
the formula Thr-Glu-Trp-Z-Pro-Cys-Ser-Val-Thr-Cys-Gly-Asn-Gly wherein Z is Ser or Thr or the formula
88 Lys-Pro-8-T-S-Lys-Leu-Lys-GIn-Pro-U-V-Gly-W-Pro wherein S is Lys or Asn, T is His or Glu, U is Gly
or Asn, V is Asp or Glu, and W is Asn or Gin.
9. The peptide of Claim 8 wherein a sequence of said formulas forms at least 10% of said peptids.
40 10. The peptide of Claim 8 wherein said peptide consists essentially of one or both of said formulas.
11. The peptide of Claim 9 wherein said sequence is Thr-Glu-Trp-Z-Pro-Cys-Ser-Val-Thr-Cys-Gly-Asn-Gly.
12. The peptide of Claim 11 wherein Z is Ser.

13. An antimalarial immunogenic stimulant which comprises a peptide of Claim 1 bonded to an im-
munogenic carrier.

14. The stimulant of Claim 13 wherein said carrier is bonded to said peptide by an amide bond formed

50 between a carboxylic acid or amino group of said carrier and an amino or carboxylic acid group of said

peptide or an ester bond formed between a carboxylic acid or hydroxy group of said carrier and an
hydroxy or carboxylic acid group of said peptide.

15. The stimulant of Claim 13 wherein said carrier is a protein or a polysaccharide.
]
16. The stimulant of Claim 15 wherein said carrier has a molecular weight of from 10,000 to 1,000,000.

17. The stimulant of Claim 15 wherein said carrier is bound to from 1 to 100,000 of said peptides.
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Asn- Pr o- Asn- Al a- Asn- Pr o- Asn- Al a- Asn- Pr o- Asn- Al a- Asn-

Pr o- Asn- Al a- Asn- Pro- Asn- Al a- Asn- Asn- Pr o-

Asn- Al a- Asn- Pr o- Asn- Al a- Asn- Pr o- %591%@1 fln Pr o- Asn- 20””,!1':,“!”"&"“'&,!"
n- Al a- As n-Pro-Asn-Lys -s n-Asn-@n-Ady :
Asn- G y-18d TheGhinulliit Df SR MeheldirDsaliSdaries p-al?raarpmemero@m aeua&an&’@e&ndé&poo&dltu As
n- A- | .a - Asthehydraphyls perfianof Adidiprvain. - Lys -

A B~Tyr - Leu- Lys-Lys-11|e-Lys-Asn-Ser-11e-Ser-Thr-d u-

Tr p- Ser -18r TreGyinuidi pi Gl -1 wher@)y said3ayrien\is arpadBrigl ceB O &iposaimei nmunol ogi cal |y
active substantially pure peptide capable of inducing in a human an immune
r espons @0nHectimulant ek Gaig 1P wherein gach gardiey isoopa ta frpm 1970p 42T picsaid prtides: n sai d
pepti de contains a sequence of the fornula

Thr-Qu zTrgL” ntisjalgrigh j@mapogeniz, pimpiapt. edyich. eqmprisesra @pRJdRSE CIgim 8 Pondeddiar angim- Thy
or the for °8°"§3’a’"°' Lys Pro-S-T-S-Lys- Leu Lys d n- Pro- U—V-Gly WPro

wher en i,S Hs o u,
Stk el SRR St s bt b sn Ut
fornulas fQ ‘%E ] {'gép'a sard pepride 40 1 'de B & &imo
wherein sal 3% con5|sts essentlally of one or both of sald formul as.

11. The ope
Thr - GJau 2%ﬁgdlzbglg"r‘tgﬁ S@%@&@?ﬂ%ﬁhﬂ@ﬁlh%pi&%ﬁ%ﬁ&% The peptide of Caim

1 1 whengi A reborhiSinaREONA doning JehidlcomiphidiiiBthe B PdeqhdNBa G @BRNES Sti mul ant whi ch

conprises a peptide of Claim1 bonded to an im munogenic carrier. 14. The
stimul ams. vfe Ebrirignvehidie Vdn EB1irh rR4SwstbinC Sbid” Vehiclel i§ dOMIREDGIEI broysasti fsmRPbr 4 ®ady an
ani dezpbondtefigphaged 50 bet ween a carboxylic acid or am no group of said
carrier and an amno or carboxylic acid group of said peptide or an ester

boh.d/foﬂﬁreﬂlemmeeehlcaqt&lﬁbo?@ﬂhe@maelddefmle iygitioxy group of said carrier and
an hydroxy or carboxylic acid group of said peptide. 15. The stinulant of

C ai m 137-wheniesligaroegagisre gentdining HosDNA seauenes of Clsim &8 whsrejnssald EArspalienced@s hen The
sti mPant #tficiellintadqesd jiipovaid orgaisn ancosgidrargapish ieccapabledl xpraseito aRdn@rologicaly r om
10, 000 t o &ctiyRoRepligoraraple of inducing: ip @ human a’b\'""@f’%\ﬁ’f?%ﬁe Wiety I8 icresssrgpcivecwitrand, s

bound to fPBRFIS peFnstRONARTE Paese, g pept | des 18. The stinul ant of
Clalml erein. sai car, b d eis
bound, t & a'g ‘%ﬁ 9 4] 1%’5??%%&9

: ClogunﬁolS e'r‘?gﬁfs c&?é?@%zl&‘? t°%’r\| a é or a liposone. 5 20. The

stinmul apte g{f Q)&@é 19 wher ei n each carrler S bound to from[err] of said
pepti des. n-antimalarial inmmnogenic stimlant which conprises a

pept i de 10f iRl dBO 88PN varl PladRodTMIDESIRINS, de@bdinRit ist, HPsirefn MéhsBRRlsinde Of
Cl aingsl Or imfhundriddort! WBiciiemR NidRkiElaFhsiteR  krdu@akay el dnbWBHEH AGh | RS RERI &Skn BRI ari a
whi ch™ coNprrigeRsolekdNMystundeR T ibth Gu Antiukisien) NRIb&IOddE Wdphid Wohisidnb 22 aRtéiRinddrioldéndd
pepti de of @hdlingerOsineBSedjierz ASH-K:YLAr@SHthaR wolth RiA obigr Val istdihd i dslodetiAgpNst. 15 23.
A substantially pure DNA sequence coding for the peptide of Claim1l or 8.
24. A 1 @cobdsi Raptitt naBNRosprua, worinudid Wistiethab.@panr wesigstenstibe deb\Peptiexchilgerce of Cl aim
23. 28. The cloning vehicle of Claim?24 wherein said vehicle is a m crobial
or \yéast& pPassieptd aach Angpsesh 22 @orin dastReptidoniditgelr 261000 Wéedotholungey deregenainten of

O ai m 25 vhrSHE@RENS&E d vehicle is [err] 27. A unicellular organism

contai ning_the DNA sequence of Claim 23 wherein said DNA sequence has been
4. “Das Peptid nach Anspruch 3, worin die Wiederholungen wenigstens 40% des Peptids llden

45
5. Das Peptid nach Anspruch 4, worin das Peptid eine Sequenz A-B-A-B-A-B-(A)is-B-(A)20, worin A Asn-
Ala-Asn-Pro darstelit und B Asn-Val-Asp-Pro darstelit, enthéit.

6. Das Peptid nach Anspruch 5, worin auf die Sequenz ein Peptidsegment, enthaltend eine Sequenz der
50 Formel Thr-Glu-Trp-Z-Pro-Cys-Ser-Val-Thr-Cys-Gly-Asn-Gly, folgt, worin Z Ser oder Thr ist, oder ihm
ein Peptidsegment enthaltend eine Sequenz der Formel Lys-Pro-S-T-S-Lys-Leu-Lys-Gin-Pro-U-V-Gly-
W-Pro vorangeht, worin S Lys oder Asn ist, T His oder Glu ist, U Gly oder Asn ist, V Asp oder Glu ist -
und W Asn oder Gin ist.

55 7. Das Peptid nach Anspruch 8, worin das Peptid eine Sequenz der Formel
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25 ‘art|f|0|ally i ntroduced into said organi smand sald or gani s
capabl e of expressing an i munol og%]#:@l‘ééq‘ﬁcéi ve pepti dem“maﬂ “@‘lﬂl ng
in a human an i rmune response whic Cross-reactive

against a nalarial parasite. 28. The organismof Caim?27 wiier & e| n said
organismis derived from ATTC 39738, ATTC 39739, ATTC 30 9740, ATTC

39741, ATTC 39742, AT-W@-ﬁm@ysoﬁiATWsswéz:LePa{-éﬁf%h%p"{ﬁh‘éig “Agrn
Fra?a-%‘nt de .Cé,ﬂﬁcgugsp.m.Iﬂsa,smgl-u@nf.alrel—mahuw1daspbefohwn Aba- in

ei nom NenscRer g e 32 | mmunant wor,t t r -
r ouzr cmkiA RS AT ek A S TR0 ASAGA MREATPGE B eT e | AL ool Sl

gebunden igfa- ﬁh4mﬁmaMPMsﬁemlmm§9nngtéﬁs Bla-Asn-Pro-

auf ei nander f ol ende Wederhol unge N r_ uanzZ -Asf=Fed=KeR-RnahALHh- worin
X Al a oder® %T‘g‘%t Thd ¥ 7 %Q% “hed % §%q' (m;s Pepti d nach AnsREuch 1,
worin die WWWWW@Q@M%@%’U@?W@MN déabf‘FHeﬁr°4O 33. Das
Pepti d W‘ac)@s#ﬂﬁ%uﬁ'ﬂmMé:ﬂ-ﬂ&ﬁ-n%@pin1¢4Nsehtprlasehsnah$aiseﬁ -Mtedashol ungen
der genannten Sequenz ent h~|t Das ngtl d g\aChPAnsErHcﬂlghAwprodl e

W eder hol u\h@bn"%ﬁ’@%’t%‘?&'%’@%ﬁf&'%@ptﬁ Mia4sR T48 Das- Peptid nach
Anspruch 4Aswxla-ﬂ§ﬁ-ﬂe@uaaeq m&qM%MaBAAnBP(AyasnBA(lA)—één-wor| n
A Asn- a-Asn-Pro I DL dahshebrb-agnt-Rabt-. 6.
Das Pepté\: dpﬁ%cﬁs'l\ngg?ué . V\D%dnn%a%rk(f\@%equ nzqell n Peptidsegnent

ent hal t endAghrPr Sefisrerkl alohAs P ro-Agtyrhjd -Asn-Pro-Asn-Ala=Asn-

Thr-G u- Tr81Z E%Q =PV S- KBh= ARl = AdW - Q&—ﬁﬂ*ﬁ%ﬁﬁ@nﬂ’rb@h@h -AlarAsnZPSer oder

Thr i st, m el n Pepti dsegnent ent haI e.S e der JEarnel
Lys- Pr as S- AsB-A}a-Aen-PyR-AFm- ¥ fAERIAS Y- % \r/lgrnaﬁq E%n %ly Qlég&

oder Asn i gkn-fMetiBrodasnRspiBio- Abr(}lyrg)d’ewnv%rhi\w G\V“Aéﬁnddéla'@lsu i st
und W Asn Adn,ist,,5s,7 t NAGHL ARG - I-gia rdag pRept i d
ei ne Seque%gaaéF“FﬁfpreNiS\’al - f{}? A%’ WEE1R-PIY 4

Lys- Pro- Lys:ylsll-sihyﬂéy@lueﬁluyﬁ)fﬂ'lple@r‘e)lﬁlyél%‘p@ Lys-Asn-Ser-Ile-Ser-

A y- AT IY Qrpsiy Es?réSEeﬁLﬁréS@yEr@eﬁs\vbVathrmm@r-m—m&. enthalt.

Asn- Pr o- Asn- Val - Asp- Pr o- Asn- Al a- Asn- Pr o- Asn- Val - Asp- Pr o- Asn-

Al a- Asn- Pro- Asn- Al a- Asn Pro Asn Al a- Asn Pr o- Asn- Al a- Asn- Pro-

Asn- Al a- r o- As nI a-, - Pr.o- Asbn tAs
ogisch a v ich o d ist, | enem enschen eine
A;O ésn EE fe Igg 8 %elch |n I\Frg J? snstén r%uz%tég IVI (?zr:?guzﬁl évorm as Peptid eine
n- Pr o- hr_ GJS - Phr Q ode Thr ist
Val - Asp- Pr o- éi ys_ _s_ A rd-GE , T His
| a- Asn- Pr o- Agyey ts@ \Pode !ﬁ' nd W Gl | ﬁélt

Pro- Asn- Al a- Asn- r o- As ro- a- Asn- Pro-

Asn- Pr Qs AsN- Bils @il %&a&mm ﬁ&&nﬁ&&g@ﬁaﬁnt%%&l@w&%@ﬁns 10% des Peptids

Al a- Asn- Pr o-ghgét- Al a- Asn- Pr o- Asn- Al a- Asn- Pro- Asn- Al a- Asn-Pro- 20

Asn- Al a- Asn- Pro- Asn-Lys-Asn-Asn-@n-@y-Asn-Ay-An-dy-H s-

"‘Asn- Met - Pne- s rPeptpndet @nghtuth A goriiSdas Waptid Agprasbritlickenneud\leer/iar beiden der Formeln

Al a- Asn- Asn-bistaktVal - Lys- Asn- Asn- Asn- Asn- 3 u- G u- Pro- Ser - Asp-

Lys-H selle-3 u-G n-Tyr-Leu-Lys-Lys-Ile-Lys-Asn-Ser-|le-Ser- 25 .

Thrig u- T - BerPeplidonacly dnspach Yaworim vie- WSQ"@IW*M‘D@ Bro-CesBerdel Thr-Gys-@y-Asn-Gly

i mrunol ogi sd#t aktives, imwesentlichen reines Peptid, das befghigt ist, in
ei nem Menschen ei ne 30 | mmunantwort, welche mt einem Ml ariaparasiten
kreuzreakt‘?qusé”?”"“'i’ﬂ"’l‘Pi’d'ﬂf!‘i”e‘r‘e“i’f’""\%(ﬁel''ﬁt das Pept| d ei ne Sequenz der For nel

Thr-d (2 Trg I:Zn I?rrrirgun enes %ntlm ?arlas-{mulangl welgﬂeg ein peptld nhchV\Rnspruch 1SgGerbur%gr? ran -I;pnrenl st

immunogenen Tréger, umfaBt.

14. Das Stimulans nach Anspruch 13, worin der Tréger an das Peptid durch eine Amidbindung, gebildet
.50 zwischen einer Carbonséure- oder Aminogruppe des Trédgers und einer Amino- oder Carbons&uregrup-
pe des Peptids, oder eine Esterbindung, gebildet zwischen einer Carbons#ure- oder Hydroxygruppe

des Trégers und einer Hydroxy- oder Carbonsiuregruppe des Peptids, gebunden ist.

15. Das Stimulans nach Anspruch 13, worin der Tréger sin Protein oder ein Polysaccharid ist.
§5
16. Das Stimulans nach Anspruch 15, worin der Triger ein Molekulargewicht von 10.000 bis 1,000.000
besitzt.
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oder der Fornel Lys-Pro-S-T-S- Lys Leu-Lys-d n- Pro-U—V-g WNMM“ME
Lys oder Asn ist, T H's oder. Er,%tw LA16;5¥ oder Asn i “ l
ist und WAsn oder Gn ist, enth g . Das Peptid mactf Atspfuch 8’
worin eine Sequenz der genannten For mel n weni gstens 10% des Pepti ds bil det.
10. Das fepht Siinilia$ nddh ARIpHGI 15) wolidet Tragkd an P 10000 Absepddidebunbanistaus ei ner
oder. beiden der Formeln besteht. 40 K) 11. Das Peptid nach Anspruch 9,
woris di 8. Bes Smmiand hach @Ansprikch 15, ZvdAn derClrsgeBain aiphoteTds PrdRyirs isGing -das RepBll win det .
12. Das Pepydrebhitemcliail desFpotelasgebuntien isorin Z Ser ist. 45 13. Ei n i nmunogenes
Anti mal ari astinmul ans, wel ches ein Peptid nach Anspruch 1, gebunden an einen
i Munogetfe Paglingans naghhaspruch 13 worlbedor BEgaraing halderielle [Folrasiprraircieosan isor i n - der
Trdger an das Peptid durch ei ne Am dbi ndung b| I det 50 zw schen ei ner
Car bons a&fr &as ifeanapach 6@%){5@&9 e quef&éﬂ% ay i'\‘ﬁ Q& denRictRine aehyaden ist.
Car bonsgure ru es Pe tids, oder eine Est;erbl ndun ebi | det zw schen
&ﬂggﬁfrﬂagg e o

el ner? r‘aﬁtﬁ{?}’éﬁ"ﬁ hefoin -Fepigefach diy ORI ORY B er
Car bonsauré‘&'?'ﬂ‘ﬁ%eé'e'&l ggﬁf’é‘?g gebﬁvfgen I st . t{1?5 Das Sti nul a?:g naﬁ

Anspr uc %in rtll n H Igelr ' O\; ?weﬂd?\ r“ \I??Hamgr?‘ h@fﬂéﬁmn elner5

15, "as & §9§ % a%tw mggt &:{g Hodiidh cht
von 195 000 §P ti de ch 13 oder 21 an emen :
11im - 1l m,e £ ans nac Anspruc 5, “worin Trager an 1 b| S

100. 000 des Peptlds gebunden ist. 18. Das Stinmulans nach Anspr uch 15, worin
der Tragsy emblin #532RMNEH Rhe DNAISBhUNIKEdioruHy thadhithstrdhlii gderddd) den hydrophi | en
Teil des Proteins gebunden ist. 5 19. Das Stinmulans nach Anspruch 13, worin
der Teagsw Eei Kidhishmagdvetikeblt ekoddinkite DNE massedd ROBNAFBéqaiénz nadh. AnBlach38i mul ans
nach Anspruch 19, worin jeder Trager an 105 bis 1 00 des Proteins gebunden
i sSt\_ O 252 Das Kionieiungsuehikgle neeB  Alsgrialra24a rvioers tdasmblzikes einvwmikobielss eitlasmie pder ceimach
Anspruch 8 Helgplsamidieder eim Balfiaiephag ishunogenen Trager, unfalit. 22. Ein Peptid
nach Anspruch 1 oder 8 zur Verwendung in einem Verfahren zur |nduzi erung

ei ner 4 %W%K@Wﬂ?@s‘ﬁﬂwna%ﬁﬂch% werindes Yohlel At 1est eht , dab nman ei ne

i mmunol gqul sch w rksame Meng ei nes Peptids nach Ans ruch 1 oder
oder SlEl"rﬁﬂza'PE?’ F?EQ@PIS"N?S Q?E d gie PfiSeayenz ﬁcheﬂ'ﬁghchn?éngﬁbﬂe DA émue"zc ht .

23. E| ne i iy 's wS'é’ ?1 7{ % ADARE §@'"3§H“"1“"8'8' r 8.
20 24, Ei ng ;-o¥°' 2 5@? oip gg@g pugantior 24
DINA- S%quen Héé?? K f'ﬂtce}’lne reyipparayin sege on| ﬁ&%v‘ 'R ach Anspruch

24, worig I | | §75bd r
ein Bakterlsg,gﬁ %l%f 7:1 m%%r Bﬁ%@%ﬁ%ﬁ@@ Anspruch Zgﬂ%\‘/a\ori n
das Vehi kel Xgt E| n einzelliger gani smus ent hal tend die

DNA- Sgsqm;ndmbnﬁnspruch 23, wobel di e DNA- Sequenz kUnstlich in den

Organi snus ei ngefl hrt wurde und der Organi snus zur Expression eines

| Munol ot. GragMmbnt alstia YREINBEEE tél Plabiddikt Biciphrif, capdbleCdaduird &hé RpBise iGinunitaifd

ei nem Mensehmhemme sedlmounidrat whe imolétlle Tomant véhivdle Ziésissint delafie ofbidée @avdeass

Mal ar i apar asredites) pliidsers) e lpéptide cantenaiit Gu ifye et eSpéiitiorsodofssttives @dhe ddguence

Or gankes mus Asrex-N-Pandaps lagueli représanteAlziar VaDet b repesant Asou ASBTC 39738, ATTC
39789, ATTC 39740, ATTC 39741, ATTC 39742, ATTC 39743 oder ATTC 39744

abgel ei t®t Ppriide saim IRweyendigition 1| dersslequel Igs répgtitons fortesnt ay rmirzsﬂ@i%éu mﬂ@e

Pl asnodi um f al ci parum capabl e d' i ndui re une reponse i nmunita
Peptide selon la revendication 2, dans lequel le peptide ne contient pas plus de 1 000 répétltlons de la

45 séquence.

4. Peptide selon la revendication 3, dans lequel les répétitions forment au moins 40 % du peptide.

5. Peptide selon la revendication 4, dans lequsel le pepfide contient une séquence A-B-A-B-A-B-(A)is-B-
50 (A)20, dans laquelle A représente Asn-Ala-Asn-Pro, et B représents Asn-Val-Asp-Pro.

6. Peptide selon la revendication 5, dans lequel la séquence est suivie par un segment peptidique

contenant une séquence de formule Thr-Glu-Trp-Z-Pro-Cys-Ser-Val-Thr-Cys-Gly-Asn-Gly dans laquelle

Z représente Ser ou Thr, ou précédée par un segment peptidique contenant une séquence de formule

55 Lys-Pro-S-T-S-Lys-Leu-Lys-GlIn-Pro-U-V-Gly-W-Pro, dans laquelle S représente Lys ou Asn, T repré-
sente His ou Giu, U représente Gly ou Asn, V représente Asp ou Glu, et W représente Asn ou Gin.

7. Peptide selon la revendication 6, contenant une séquence de formule
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chez I horme, seul ou lie a une nol ecul e formant v6hi cul e, rea m ﬂo
“ i ns

mani bre croi see avec | es parasite ce pepti ml“m

deux rep6titions consecutives d u%gotgt#déﬁrc% 40

| aquel l e X represente Ala ou VaI et Y reprdsente Asn od Asp 2. Peptlde
selon | a revendi cation 1, dans g% g,i ﬁgt tlons forment au moins 10 %
du7peptide. 3. Peptide selon Ia L (iez. {all Y&ans | equel | e peptide ne
coru;.l/ent pas plus de 1 000 r6p6t|t|ons de la 45 sequence. 4. Peptide
selon la revendl cation 3, dans loquel les repetitions forment au noins 40 %

du peptd de. 5. FpptLée-5 bomlna-pr ) <Ré P G 1 ¢-AsarProcdsg~Aroari+ de

tient 6quence A B- A-B- A B- o IJe A
Cepresont o asn ST SER-BFB-AER~ é!B ﬁﬁ%%ﬂ'%%g RFEURAYAL O
selon la revend\qa-tPm-&sndatla-MMN-&W%‘ESWQUMP‘@A&&I’W‘Segrrent

eptidi uecon d - - - - -
A G Ty o 7- HAEThastE) SOANRIEE AN MencPro-Aen-Ala Aen-Pro
reprdsente Ser m%ta-blinGm-M‘ ‘I‘X'@Ebi?ﬁf‘&ﬂé”G&’FM%t une
sequence de fo é(ﬂfhg’é-l’ro-h%ﬁ-er%&R@M&WNSA&GPPD%%W# W Pro,

dans | aquel le epresente S Qu Asn repr t
represepte Gy MP?%W’MPQbXGé’M &%’W@ﬁ"& V\?F Hg& Mk{ ou 4 n.
7. Peptide sel %d-ﬁhé\QVRDdhﬁihh@ﬁo&hMﬁWpuanAqneMa-um e 20

*C L b Hi,S- L Al ncAfneDracAsne
Lys- Lou- Lya €] Mir cg%yxﬂﬂp @fagﬁ'%ﬁ'& i}f'b'r"-'i\fﬁ'“ Ala-Asn-Pro-Asn
Al a- Asn- Pr 0- Asrx Mg+ Ads £P PoeAshrAla-Asn-R i 7AsnrAla~-Asn-Pro-Asn-Ala-
hap- Pr @; Asn- Al o) dfro-Asn-Ala~-Asn-
B A A
Al & Asn- Pr o- ASrPIOAIR oAASTPEO~ASITIAd I Bladi il
sn- Al a- Asn- Prox“%ikﬂﬁ-ieﬁﬁ-a% ~AdndAlaVRsn<Pro-Asn-Ala=-Asn-Pro-Asn-
Pr o- Asn- al a- Asn- Pr o- Asf - VaL- 8p- Pr.o- Asn- Ag ﬂ
| a- Asn-2@r o-AsnM%l'M'?’FG’M 'Allé'M‘ﬁl?%f‘ﬁﬁ'zg' -Asn-Gln-Gly=-
Rsprg ASRSAl 2' mmfﬁgy%%;% Aa/%nﬂmmp t4PraeAsn-Asp~-Pro-Asn-Arg-
n- Pro- Asn- Al a- Asn- Py o- Asn- a n- Pr.Q - Unloluse
Pro- Asn- Al a- Asha Y GA?n“PPS A@nﬁ%*&@"-a‘n Ma-Val-Lys
ﬁlsn Al %o Aun- Pr %Mﬁ%MHABan&Mﬁn-mp-nga-llil-llo-Glu-
a- Asti= Pr o- As Asn: Pr oz Asns Lys Ly S -5 8=5k¥= i s-A
- Nt - Pr 0 AN Ag.bfd a&ﬁsﬂ‘ﬂr Qi-bw VLY A dhShdi - £ 1 d=Be¥=The-a14:
Asn- Val - Asp-d mtp;-fs]exed-a:mﬁwhﬁcmvwm%r%'%x-kso-ﬁlv-
Asn- Asn- ASn- An-d u-Q u-Pro-SG r-1 sp-Ly-lils-1lo0-G u-
GLn- Tyrz Lou- Lys-Lys-1l -Lys-Asn-Ser-11e-Ser- Thr-hQd u

- Trp- Ser Pg.0 @ﬁe%&uﬁ@glqﬂ?&%’ =ifh Yool Mphes @ui, -capiBle S'indd ﬁ@hhéj%pbmurﬂwe%@fmm
actif a peu rRémie, Midigissai RBDMEiKs i) THod I paraR@NSRidbeRTER | dopitide CcortdRaht une
| " homme, r eaghueRcdde BRMUBBTH-GIUETrS2-PioSEY8-SMRFTHHTyHEK ASH-69 dat) GlRRNZ répRSsente

- peptide contsenad trhr BE dé tdehifd) OR-FieS-TSELysH &-Lys-Gin-Pro-U-V-Gly-W-Pro dans laquelle S repré-
Thr - G ue Tr p-séntéLys- duysnSE fepednte TS ol OGH; Braprédéanto Gy Yu der) ¥ rbésedtb lAep ol Glu, ot W
repeésent e Senrésente Adwqu G de fornul e

Lys-Pro-S-T-S-Lys-Leu-Lys-A@ n-Pro-U-V-Ay-WPro dans |laquelle S reprd- 40
sent e Lys9-0LPepiigh selgh Iawpmim@. #ins legup! @ séquangecqor@pendant aGes formpleasanstitye au
repr6sent e ARGNSAN *Auwpeptide. W K- represente Asn ou G n. 9. Peptide
selon Ka revendi cation 8, dans |equel une s6quence correspondant a ces
formul es MbrReptde pelon la ryendisatipn 90/&8!@'5&5@&’?‘?1%3'9"1?5‘ oIy "unp oyt lpsdeux Sppanges, ayant
revendi cat i ¢$79%PS IXBHWES: st ant pri nci pal enent en |'une ou | es deux s6quences

ayant 11. Peptide selon la revendication 9, dans lequel Ia séquence est Thr-Glu-Trp-Z-Pro-Cys-Ser-Val-Thr-Cys-

50 Gly-Asn-Gly.
12. Peptide selon la revendication 11, dans lequel Z représente Ser.

13. Stimulant immunogéne antipaludéen, comprenant un peptide selon la revendication 1 li€ & un véhicule
§5 immunogeéne.

14. Stimulant selon fa revendication 13, dans leque! le véhicule est li€ au peptide par l'intermédiaire d'une
liaison amide formée enire un groupe acide carboxylique ou amino de ce véhicule, et un groupe amino
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l'esdites fornules. 11. Peptide selon |la revendication QH“‘I‘H‘“ mwmuﬂl
séquence est Thr-d u-Trp-Z- Pro- %ﬁoigﬁg}/@%amr Cys- 12.
Peptide selon la revendication 1 uel Z repr65er‘tte Set. "3°

Stinmul ant i mmunogbne anti pal udeen, conprenant un peptide selon |la

revendi cat pusidd chibSkyfqud au HERids, Whi@n ison estbr TERHES BRI gidtipe SidelBtbaiqua@uon | a
r eyendi cat hyaRuol & veHRAS, ot GTgHEUpe hitiroke bl BdideaBilylidub@u peptigept | de par
m.t/ernﬁdl aire d une liaison amde fornmee entre un groupe acide

c ar boxy He.qStimutint seivh Rarevbadication/ E3Ndansl legyel B ivéhidulogsOuNp Protéie 0O u dolysacchdAd@ 166 410
B1l s 11 1111L BIIl, M S | ou acide carboxylique du
pept i de,16.08timulest $eloailawyendisation 15, dansdezud e vébicule a gn peigremalénuldise denttigR Rl 1 @0e ou
hydr oxy du0O8Pehi cul e, et un groupe hydroxy ou aci de carboxylique du pepti de.
15. Stinmulant selon |a revendi cation 13, dans | oquel |e vehicule est une
pr ot 6i nd7-o8limHENbIoD ereveRdieatiens1S, ¢ang Bauelieivhiquigreet 1§ %‘QOQOQ%GPRSH% on 15
dans Pe ueI Ie vehi cul e a un [i)o ids noleculaire de 10 000 a 1 000

Stinmula °é?"r‘ag ?é"r?ﬁ'%a? | %ﬁafféeq"a'a{ﬁgéwﬁeéﬂ unp @rolfing; apphqtere, & ley Fieat'dﬁ 1 a
100 000 deeség% é’ﬁ'ﬁt? ophilp sle {2proéipe. 1 ant  sel on Ia revendi cation 15, dans

| equel ehi c est .une .prat ei amphot br e e Lol ildsEnd | @
gart i 1? H§d¥t5" Fse%a rve"d'caégeﬁhga" %lgue V& [eds i 287 "u'e%?a Pevendr é’ " 13,
ans | egye SQEE 20.
Sti mul a(r%lt:i gtmtﬁany anﬁg\@ﬁ adtdpﬂgng%s léJ'!ﬂans %g%ﬂe ::H%a%éeq\%%%qggl@ eqst ie a
155 jusqu' a 1015 de ces peptides. 21. Stinulant i nmunogene anti pal ud6éen,
conpr enant stmlidRERMmuA2SLantthiddden! SovpRmart 8k bépidddsdionGa RverbicaiBh1B Gélh @n hicule

i Munggeneimnitdogene.22. Peptide selon |la revendication 1 ou 8, destine a Qre
enpl oye dans un proc~d6 d'inmunisation contre |a nmalaria, selon |oquel on
adig_ni st2e.ePeptidenseivnnamyendiogion]danBj destind 2aftrb @mploydalens Lio gocdé dihrumispiop tcorde

sel on | a rieveaida cabn @quel o adrBpisteld ol bomnst, umeLiquanttid 3 effed imrhwolbgigwentiingeptiden 13
ou 21. 25 &Bn lBevpndipation tIovENNu d'up eimyEnmiop larrevendicatian 3 op@r | e pepti de sel on
| a reendi cation 1 ou 8. 24. Vecteur de clonage d' ADN reconbi nant,

conpr en@ht Sdagense d'ABN @crey PrapPYre, ¢pdsnt fowr le peptidriselo fd revendicptiosDow®; . Vect eur de
cl onage selon |l a revendi cation 24, ce vecteur 6tant un plasm de m crobien

ou de | @huYesteursip dlonageFARN reeqqibingat. comprenaptla séqupnce & Aewaﬂa'g!é ’%’B'Pddfﬁ""l"é’s

revendi catl on 25 ce vecteur 6‘15ant Xgtl 1. 35  27. g 5 eI | ul aire
cont eRant Gnaqe Sgion fajevonsicaion 24, peXPaRYY;nt ynipsish "B%? 98 °§ §PEYE ' ADN
ayant ete lé['r %1 ement introduite dans cet organisme, et |'organisme

etant C@Ea\?%%:%urd %o?n%&%(on HQe\Bﬁ‘\J?éa{loqlezsl &EAs 48%‘1&‘?{"3“ actif Capab' ©

dinduire c se imunitalre protectrice en reagi ssant

de mapi §f CoGhinRAficANiERe &Bteﬁﬁ!’i fa ﬁiu@nog YARERRN |a4£\,92§cat.6?(ﬁa£uu§ @&Téuala QApha
revendi Cat hyaRt &/ ertificiilerént LGS d SismbE otiBRyaREri Bk 'EaSable
ATTC 39739pepﬂ‘dUﬁ§m3&?oﬁQuenMT&u€c%Zébie diAdlitéca® FbAmeAdn E%&ﬂ%‘kﬁmﬁﬁham %3&344

45 50 55 Zgh réagissant de manidre croisée avec un parasite paludéen.

40 28. Organisme selon la revendication 27, cet organisme étant dérivé des organismes ATTC 39738, ATTC
39739, ATTC 39740, ATTC 39741, ATTC 39742, ATTC 39743 ou ATTC 39744.

50
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