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55 The nucleotide sequence of the p277-19 insert is illustrated in Fig. 1. In the protein encoded by this
sequence, the amino acid sequence proline, asparagine, alanine and asparagine is repeated 23 times in
tandem with no variations. This repetitive pattern of four amino acids is the shortest of the known CS protein
repeats. The repeats of P. knowlesi and E cynomolgi (Gombak strain), two simian malaria parasites, are
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Appr oxi mat edng the mixtyre wag igeuRARd effrodo! temperatiirg fox it iUAT RS PAFL PRer %é&‘e\ﬁF?‘W"?S
nanograms off EPAA R 10 GMoBYhmigiReiaNs oAt S e added And B B Yas 1ES 5

i ncubat ed i ‘?'i‘e?f"?‘d?'??‘?'@r(b R ?’\Sr°“?°e‘éi ‘fhE?FPfQ/'Bi YL RRE P ﬁ“hS%ﬁ" ﬁ‘ﬁﬁ"eﬂ“i ‘ﬁEfe ?("ﬂH

8.3), 50®mf th i t

oli 230 dT(12, eé?‘y]?i}] N%tgdml rag re r%g n:}g %fla e{a'nnea rgu er (10 mM

Act i nonyci nml ) o %r | r <§' toéo§§‘
i the

(bovi ne ser i N , f
dTTP, 50 rto 116 cs eC| |éngearct|V|t 3, 000 ita eéo ?)er

m | 1inol e anq“ l,leﬂe ih ‘éar?ne%gsr @éf@ rééd%%%hd%h@aﬁ& &f%harﬁ&rarﬂ?%hs‘zgﬁu R a 200
hours. The feafbd SRt oIReYRREndN0 RX b Sk RitVbd, B.oPRLRRY 3.8 Rfkrdlitehs0d AleOkiR
(1:1 vlv), 4d088stinddd ONACTHRD aM®Y b iRcrétfer Btk ARG YidIdka dhelh&xeiudi dudiberchf tolhies
times W th ghdMerrsdndrs!50aR8 b @tn@kala@e.q&m*mdns fof kghsPeddi®l was washed S EP
0 187 85& Bl wth 80% et hanol, dried by dessication under vacuum and

resuspendedexampPd8i® mcroliters of water. The second strand was synthesized
in a 65 mcroliter reaction volunme containing 20 mMof Tris-HO (pH 7.4), 4
mviof nmagneBansiormeatiorod iHde CelsO MM (NH4) 2S04, 0.1 nM of KCI, 50 mi crograns/m
BSA, 0.3 nM ni coti nam de adeni ne di nucl eoti de (NAD) oxidized (Sigma), 0.1
mMV each &f EIrel He %2 palle Wergtuseteassthe ?ﬂ%ﬁd‘@ﬁﬁﬁt‘éﬁe’(lﬁm [SciepReTIS6: 1 FTHE7)- dicsieps
one unit DN&3HPhIHE aPé’iéKT‘z BHEI"*HYV?Y e Franviermatien me eﬁ*ﬁ"ed E%I'“ °“r%a?saﬁea'ba\r

| .ndi an a) 1aSSDH1nque| lablexfipm t|c Sj_ocgﬁ?rtter.é‘(a%nv gaag I:Q oL ; o of
tBIhOC he{n cal }r‘ﬂ PR P%‘?ﬁoé 83)P [A%%Tg'%rﬁ% h b j lszan ée}?g' acfl.(i:)ﬁgﬂt:’ 210
; en a Esoom:cro'ﬁﬁg ?competent L e mlxtur was incubatéd o |ce tfor?i mmu?es heat shocked at

42°C for 90 seconds and placed on ice for 1 to 2 minutes. 800 microliters of SOC (2% Bactotryptone
{Difco Detroit, Mich.), 0.5 % yeast extract, 10 mM NaCl, 2.5 mM KCI, 10 mM MgClz, 10 mM MgSQO., 20
mM glucose} were added and the reaction was incubated at 37° C shaking at 225 rpm for one hour. The
cells were centrifuged at 2,000 rpm for 10 minutes and resuspended in 0.4 milliliters SOB without

50 magnesium (2% Bactotryptone, 0.5% yeast extract, 10 mM NaCl, 2.5 mM KCl) and spread on two Hanahan
plates (1% Bactotryptone, 0.95% yeast extract, 10 mM NaCl, 1.5% Bacto agar) with 12.5 micrograms/ml of
tetracycline (Sigma). The transformation efficiency was approximately 10° transformants per microgram of
annealed DNA.

s5 EXAMPLE V

1/ This and all dNTP's were from P.L. Biochem., Milwaukee, Wisc.
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S opped by extraction, first V\ntthhenoI/ chI oroform (1:1) and then with an
egual vol une of chl oroform The riixP IPE8%RR preC| pitated once with 2M
agnoni um acet ate and ethanol and the pellet washed with 80% 10 et hanol,

ji ed an@cg;gmsf&%dcﬁim Ubrdly © mMcroliters of water. The second strand

ynt hesi s—Teactton—was—conpl eted with T4 DNA pol ynerase (BRL). The doubl e
franded COINACHRR ibdGURAEIsBderdel by Mddifikhtlod of b i 8 RidbhmurBasddy SBBEEBEAIEY

hi or i de Heidfun/dvaKBlboe. Nt IacVs820)5.8] 800V IE3 (1669)T B ot &d iynthegldt B sipd 3. 5 units
¥ T4 DNA Pob \waeEaSweord tiradsforied foﬁlb 830nM dRksbShBilose THkBrs I (AABbre HATWAMLISH) [HREBrdpY
fle addi tMaed). RéplicATilterd/Wwabinide drdegrav@@h itHaNetidtythnd lpfRitedasscét bisoné,@tlsavct h phenol
id 15 chl omefoatteria( dalchiew /weje, lyse tby tdleing Wiel dped Pt Giishds oved UM oDEhiedibrar fof T8 m

0| | owed ntinptet. [Tihe éitersasdne thempledad Gt itiividual Dhiei diBasivk gookt! liretragiechnaDING SO vas TriEIG!

I eci pi t &Hetb)WiSe IMMONCLM M Ghageasidm bORGICETR (WIOMMEEL (bhehdmehyisuljanpiiyoridey BRla ges

)| e Ub aBSHvedD glitrogBanG(id Jysesomp et mitrogreraimi iDiiAese | Tivkgedity dgitatedsat roam drerberaDigfonias

tiai | ed wiat hheteso e fitersavene rinsed indelesMaltiediftiph g5t d SRepyCiNasH éh 1ty 2 hears gind, thequc|
Aci ds "Reincubated for 1§ tq 3 migytes E‘a‘i‘?d"’ét“’ﬁﬁc'mdcﬂ) 15Q\@My NaGheapd 3% 1hq filge were

Boubl 8- st hen, ipgbgieg iNSY mbvalueith ﬁ%‘o  apr | “liabelleq Aepnsiapab antioprly A '"r?f"?;F’M iter

; ol 5% G ggrfin gkine iy 3¢ evarclof M flere wpre yagipd efensively TP,

4 D fawdﬂaf{?mﬁ ané Rigpa ke o W% A Tt 1 g
t. f Bi h

?neitx o EC%@%‘. ARG AP, 0B Soiel 18 g o foup o] wES RS Re RRod S

$t d d t f

$d328}nga, %o Qigg%‘;?*’e‘f’ by 5%2’ & e 'E‘M:’,W““% ektdo /%E&F%fy%‘?a%‘ Qﬁée

nce-Au t h ahligyied &Jng‘waéfb ké &3 thrté?JCtByprt@IhQ ‘éﬂu a.amnmm H%Lé%ﬁr%td’é&ﬁbé?ﬂnd 25

t hanol . l;Eb&a mfRfinGha44D liBinsSth bR NG, WoPNfe: Wae53B 6 SE3P SR rdcstiuf0

crol it gitiBody PACR IS &isbibddl 16 ihe(wells &M rlibdofiteridte. CRIde Frsdles ok (Ha YaMbAALnes &6 1 MM

EDTA) . Theed 066 atideti & the Relld@sd B&bitepbegtiont Bfe & diov Be Pamunoreactive protein present

mi cr 0@$ atmstheTiydtdtol Biks to tHe1@dsbrided REnoGIBNA aMBSdya Nive@dile therde idnNghshddao Maioki® anyof
Land, et calamiratingr motdiB8ajd taGioBsdiéd monviclosen AntthedX 9A10) was addtieid THBRLABR aftiNedy

Engl and bfactie@o Yheadntigenic \tiravgn rrat is G8eddp bd@tias mhen@rfidaaf det minmfiterr il by tod iSO
insert t moncelotabantibody] Extrcts di&E B97 ratbodngriemdlasmigisscoved positerin tisraeshyat a
concentrati on of 250 nanograns pBR322/m in a 200 mcroliter reaction
vol umse bPANBEEW) 50 ng of pBR322 with 20, 8.0, 4.2 and 3.3 nicroliters of
the tailed double stranded cDNA The 20 and 4.2 mcroliter pilot reactions
yi el ded S YATE' PR 477d81 oni es and therefore were scaled up to make
I arger prepar at [ ons for transfornat ion. 35 EXAVPLE IV Tr ansfornatl n qf

Host 0f2p Pieparesy (p i'd "ﬁ%‘%a“& ifigafioe o the

Leder é‘sl eﬂy ?tgr'a B ont 6 g
K-12 St turatlon r R?% o%;c%?rc n)ge]as eé!éa‘gﬁ) pm o ppad U§t§§ | p;z;z E Vﬁﬁ lﬁ* Ué't\er the"
cells su 8 ,99:5 Niea C:QI? atlzéﬁ a‘e'
v, f50§1 P i S Eﬁ;ﬁ&gqmu%ant
p! m Swéﬁ 'aﬁ]&daAf@P Eda th@ghs nsib Qn Eé%?q Hidete@l 1 Eﬁﬂﬂﬁr@ad? 581t pofasiuny aceld! -

Bi ol . g}ﬁ 4.8y %ds R0, FHRR ga 18 mihuldaRABHBATE ©f, trten%m ¥ REd Snihasd @ .ovehm @dded
to 210 4 RinGeb i ial REBandle SABNEEERY tHeBusttatahiBlds SolleditBandic¥ihblicdy WitR$.61vBiIGHEAL ed
on ice f emisopkdpihioN TheBrecitiaBiwas RE keatspaddel @v 10| mfr0mris, 90 e Comal foreg)e) ke eih on
i ce for B&Nise AZBRIL: RO IR FograBidihl)EhE RRdsk T € (BRLOT unBl af 2 CBaas atiruygpt one (Di fco
Det r ot , Civbanlax )8,000.(Bow/iOyesisdl GaxtMidiedd, Mih.)nduti Nl wed. &idadViid<@b% W@ andvio[4str r |
10 mM [ eresgec@@ly aid Bk saaseyaswermted dded @ndighththe peparttioo wasvéen ¢engiudat ab 8,060
[err] sheki fagtQming@S andative foeiet cvespéroied in PheMCTes (i Slerrd CoNt ERTAU gevdctert with, 000
rpm for @@neichieeferg @ad/vrad gepeiatbddvith pth@old milliliters SOB without 50
magnesi um FPeEcAaRIreNg PR3 rTdd wih ssfojieraneyesstMsat tinfl. SgalnRglina A‘“‘Z‘"S RPFM"IQ(’BI )
and st eS8 apf Now EpglensBislags) aee'%aéed( %“Eae'?%‘t' ﬁt aﬁered ) @W\/@%

M NaCl , "upleglislp 3384 & & éfP de GP‘h 0 9 '?'i'ég .%ma)
The t ran§‘f"(‘_ﬁ°ﬁ'é?“ﬁ'8n3'@f 9M§a E'P ?f)é'l' e@?’if @S" f"e n‘:’i’ft ??Eﬁf"gs 8

om
m cr ogr afigre ¥R bponrls b o e e L om
vector 0, 1 was ese findings influenced the se ectnon of the technique for
P.L. Biof ?n ) LR bWe

sequencmg the inse c’nbed

Six micrograms of the plasmid DNA were digested for 2 hours at 37°C with 24 units of Mspl (New
England Biolabs, Beverly, Mass.) in a 35 microliter reaction volume containing 10 mM Tris-HCI (pH 7.5), 10
mM magnesium chloride and 1 mM DTT. The digested plasmid DNA was fractionated on a 1.2% fow
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i

6 EP 0 187 858 Bl Screening for the cDNA Library The cDNA |ibrary was T
screened by a nodificati on of the in situ radi oi munoassay as descri bed by '
Hel fman, et al. Proc. Nat'l Acad. éﬁ éU S.A ) 80: 31-35 (1983), as

descri bed by Enea et al, supra 5 0 ¥8F $Blteria were transferred onto 82
mMM nitrocellul ose filters (MIlipore HATF MIIlipore, Bedford, Mass.).

Replica fi i SoildeQunERfond BbidoRBIoGae) i N Aol LAY Gl | i &Sl SebRed
above, at Ly FoolhBe Rakstiflidngth, whith Qak @steVRIcE i YSGR BNA R LRACUiR Ghet dAGsiQPRELORG! T |
di shes 0V edeschibsd abdvel e b kit 1R adePosH 4l &6 70+ D) Gotlohid 8f Shide IsBqubhi@Nptidhalc ed
in indivi dedctighe] srie dhloRlRf eRtfaciACNEd dybled 6faYSripRAHOR @ 1hdR@ doRkaifhg M i afrrdkilim ( PH
7.5), 150 debhbdlaabe DNZ wadlesmpsnasd i N0 mithohteds dewatdd.add sivbd VB0« C.

(phenyl met hy Asdndxineatey f nicadgradest tRRle) pdted Pe77-BHANA 4as Bigestaagh anp/ntldrolitey Seastvhe,

1 m crogr awlumk witbblAasies df Haofl dBR) at 377 Caeri dnathad iratin hoiGEM(t0anm arigtialr gH 7.6r10ImMo 2
hours. TheMdgal 6@ my! Nedheand it mae OTT (HitGiGhnaid) TTheSedelicn Wap lstopoed)by hiéding atNaSNA®r 1D or

1 to 2 houmisutegend t hen incubated for 15 to 30 mnutes in 50 mM Tris-HO (pH
7.5)," 180 niVItdaldipfl-digasted WB@A thefilpad-abélipd insa A méisrdiitee reagtine udleneckly addling e8eh afi
vol wre wi t48TBQIXIA. (ACTP te hfh Py #ﬂE J0ai8T" 6t alpher{GEIAIRI (3806 PWHVO'Q)ATOH'F rpuffes 0
mv NaCl , 396s8%ad #pavp) ‘tg@rﬂ"P @‘M BEk preytwa tunitscRb et e fragmank of fy &plh PRk Polymgsese | |
filters wdPeeriipgsrMarbaim)cal &ofpdpripamgiyre, fon &5 mipdtes. fup Rgrglitersoof Py b ART %ﬂﬁ% ;f
and 50 nivi2ffthe. '1‘—?6?:&& F—?"‘?"”S‘j a‘a{P‘?"‘ E?F"P%’Ef“’&ﬁ‘ﬁ ‘PrﬁUH{eéch he 6‘?a°t<‘£ﬂt‘”6? 5?8‘?986 yp :

After stré@n | es
" %s%? 5 Bl i
tplhgt rergn?(]:_l % ents were, jecroetg %({u 10g oUt & I ?#;%%o fgieéiamﬁ:t Joéﬁ
50@1

mnci'ohters runm g ris

| t we S Wl
o0y edczm'eﬂ*% b e ot S S LG, ol og i W
above and th W@og%n*s%f EARM n@pm‘@ﬁﬁﬁ) \ﬂelr% Adosa ﬁtthe%NA DRAE andd mIXéQZVdS

536- 538) (el@a%%)i ondewith Bhéholn@ EREISEE (M LAPRE Bncd AR cGStorRd ofidwWag By bcibidonWith | S
of a m cr M dnshonRimadcBlate GhdkRndlysat es of the bacterial clones to be tested

wer e added t thet frecipitted DNANGs irekuspaRdc8tn 5 Mickdifefsi ¢ inatdl atd S8yudnGedhdcording fethe

I MUNOr Bachdthve opM@iami did Biee SMéthaddin Engymioldgy, VS 66, @3g380 Ipioaa). the dbthies o thisreted
nonocl onalareasst fohio@yTabid havhiakelslbaseden e tabla @My ethl.l Retawhinagt ONAy A ConibgMemalt | ng
proteins o Specd ikdrizdp €loB&d nonocl onal anti body 2A10 was added. The | abelled
ant i body at t Beh@d’-10DNimgaattiegrorédca paptideethith térddinedl 8 series ebldnydetnaonind atid reppats.

sur f ace ofThe lepefitive rupit ot te pertide Wey fauhemifg peids 'mtbmmpnsamdwugne BSPR1egieg: s
of LE 392 dmaind@nd ppamdiee [spesledi 33 tistesincdndsmisiTed qusleptife tshqunagsal diye, DIg fragmepivp| E
VI Nucl eotifugieatedde filgntiThe Sespence Braliongd 772 Matripifsihe epagingafrafesin fﬂgéffél”@U‘h?tP()W?
LE392 (p2Preislamass fbp s99vRoe ﬁscﬂawe?a ﬁcceﬂdmts trcther@ethesie! Maxasr PR spragping Be
Nucl ei ¢ Ad1PA "RES 24P &R P?” '“i%tl'BpB'i ES"EFF a o I;i;ﬂBMtﬁt‘éH' ngsut%ggst Itaae;éagq?w Qﬁltplaég
grown in 0

10g Nacd® Lbﬁ%f"f?g?q%dhets e?ﬂ—g ﬁ%?‘f.gga Ter liter) either to saturation or
to an opti cal density of OD- 600 nm of approximately 0.4 in which case

chior anpheni col was added to 0.17 ng/m . The cultures were incubated by
centrifugation and resuspended in approximtely 20 vol unmes of 50mM gl ucose.
25mM Trj,s-HClI (pH 8), 10mM EDTA and 2 vol unmes of 0.2N NaCH and 1% SDS 40
wer e added. After incubating the suspension on ice for 10 mnutes, 1.5

vol une of 5M pot assi um acetate (pH 4.8) was added. Following a 10 m nute

i ncubation on ice, the sanple was centrifuged at 8,000 rpmfor 60 m nutes
in a fixed angle Sorval rotor and the supernatant was coll ected and
conbined with 0.6 volunes of isopropanol. The precipitate was then
resuspended in 10 mM Tris, 10 nM EDTA (pH 8.0) treated with RNase A (BRL;
20 mcrograns/m) and RNase T1 (BRL; 1 unit/m) at [err] for 45 mnutes. 45
Car bowax 8,000 (Dow Chem cal Co., Mdland, Mch.) and NaCl were added to

10% w v and 0. 4M
&0
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henol / chl or of orm (
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guffered a del etion
®n t he standard pBH

M croffr ans of the (
blni t s of I (Néw
 eaedd on v@ ungl cor
chl oride agd 1 nMé
ow 7 ER 0 187

| nc. , w Haven, Cqg
pairs in | gngthy wh
physi cal mgppi ng de
[ err] foll@/\ed y t
PXtr ged | on @and 2v cy

b acetate.s Thel DNA
at -20 C. ApproXxi ny
Hi gested irfa 10 m
at 37 C forg onel hoy
™ Na@ ) ar/d 1 M [
at 65 C forz 10 jm ny
na?20 nceolifpr
™ and 30 [7err]) €i
(descri bed s@bovie) v
E. cof DNEPOIErrer
m nutes. Twyo nifgcrol
cont i nued % roomt
heating at L5 {err
fractigpnated in!a 2
fragnents were el eq
front of the | eadirn
approxi mat &8 y m
ED{A) and contijnuin
voltsk The bufffer
refilled between es
(Sigma) were added
wi th phenol and chl
precipitation w

espectively and the sanple was incubated at[err] overnight.
jreparation was then centrifugedg
tesuspended in 10 MM Tris (pH 8).

f p277-19 with restriction enzynes Mspl,

The
pmfor 10 m nutes and the pellet

atgnﬁ’?%gpnﬁr‘ EDTA, extracted with
1:1 v/v) and precipitated with ethanol. Physical mapping
Hinfl, Scal, Bgll, Pst), Alul and
and New Engl and Bi ol abs) revealed that the plasm d had

from approxi mately nucl eoti de 3350 to nucl eoti de 3608
2322 map (Sutcliffe, J.G, Cold Spring Harbor Synpos.

fuant .s Biol., 403:73-00 (1979)) < As a result of this deletion, the Pstl site
3' to the inser Waslm'ssgng add the H@fl site at nycl eo':Tiage 3362 was very
-l ose to the 3'| end of Ehe i nsért.gThe ghysi cal sequénce f 2 he vector
5' to the insert wgds tﬁnalig]edg Thgse F indi ngs i nfl ugnced tIleg)sé,l ection of
L he technique flor 35 ss@qyehci g the igndert as descr3 bed bed div. =i x

1%sni dIBNA wer eidj dedted for 2 haourssat 372Cgith 24
I§ngl angl Pi olJabsd Pev@rly, Mass.) 3n a 3R M crdliter
taining 10 MM Tris-HC (pH 7.5), 10 nM nmagnesi um

PTT. The digested plasmd DNA was fractionated on a 1.2%
58 Bl nelting agarose (Internaticpal Bi oj echriol ogi es,
nn.) g‘;lg The | ar gest fragmi:.;'nrg, appr oxi -= r%tejy 700 base
ich wes ITleterm pned to co§1t aknzDNA i nsert; (Qvi & the

scri betiabove),=gel by nel ti;nq t he agarase slice at

hr ee secguent,i al 2phenol ext ra‘cgi or§s, éne ;@ okof orm
cl es Dr eei pi? ation ir® et ®ahol “confai ri Ag 2M anmoni um
A was resuspended in 10 mcroliters of water and stored
tely 1 microgramof the gel purified p277-19 DNA was
croliter reaction volume wth six units $f Hiinfl (BRL)
rin Hrbuffer (10 mM Tris3Hgl, H 7.5z 50 dM[err] 50
DTT (dig@ othreitol). Theiredcfior was stpgped by heating
tes. 19~  The Hinfl-digesCed DNA was then énd-| abel | ed
react i@ voL,uneiby addi ng edch off dGIP, HETPS dCTP to 50
al pha-¥ ®P] 2dATP (3, 000.% /®Flirolef ik Fintbuffer

ith one nM DIT and two units of the Klenow fragnent of
ase | (Boerhinger-Minnheim at roomtenperature for 15
iters of 0.5 mM dATP were added and the %Vggulgati on
enperat e for 30 minutes. Ehg rgction 35 St opped by
] for JG mnuted. The endl-14bél | &1 DNA fragnénts were
% | ow #i8} ti ng t&nperature adafosé. mini dgel® The
troel uied frromihe gel hy cdtfing ouE a 3dal £ well
g edge2 & the tfwo DNA bahds? £illing3the wel 's with
croliters running buffer(0.04M Tri s-acetate, 0.002 M

g el ectrophoresis with four 45-60 second pul ses (60
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ch pule§ of current. Sixzm gr ahs of kkno@ sper m DNA
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was resuspended in {53 nmiciadit8rs df water JndzsBquénced ad@rding to the
25 nmet hod of amfand G | bert, Methods in Enzynol ogy, Vol. 65, 499-560
(1980). The dethilgq of this nethod are set forth in Table I which is based
on a table of nigtis, et al. 3 "Reconbi nany DNA: A d o#i ng Manual " Col d
Spri ng Har bor ({198d). The p277219 DNA fragr@ént encod_,ed § p@ti dg_ whi ch

cont athed a serj es |of tangem a:‘r;;i nogacid repeat g. 3 1 2 3
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in the Innanod%nlnantaﬁpglpn of C?
nce |o¢ fepdtitl ve ep|§ eszin P. gal ci pagum CS grot ei ng was
by fperforming a two- site imrunoradionetric assay with afsingle
antibedy. This is ijlustrated in Figure 2A an§ 2B. In.this assay
flexible mcrotiter ates (Dynatech Inc.) wereicoated w §h 20
Pl asnodi um f al c§ par um nonocl onal ant Ebody (2A10). After
washes W th pﬁbsphate.buff red sadjine 10s, EP 187 888 B1
gl}](bome seér um al “the vveTIs vveremcubated with two fold
| utilonsofs| ygat es of3 @bll LEE§92 cohtalnlng pl asngd p277-19

i LE 392 containing thé pBR322 vettor. Following a two®hofr
ropm tenperature, the wells were washed and 30 microfiters of
hoclonal anti body 2A10 (1 X 105 cpm spetlflc actiyity 2 x
an) were addéd After an incubation fori5 one hopr at

the wells were wagshed with PBS-Tween 2D-BSA, drigd and
ma cou@ter Lysatei of E. goli LE,392 cdhtalnlng pl asm d
[)t;sted usi ng qonoclonal'antlboqy 2A10 Toated plates and
[]-4 abal ed rmlgogl orga antibody (X X). Asiill usty atled in
bnbi nant prot &i n exXpressed by cl dhe p277‘19 5|ﬁultaneously
nmobi | i zed and the radiol abel ed antibody. This indigates
r eConbi nant protein, 5li ke the authentic CS prot:E| n, 10 cani ains at
t opes which are ﬁécognlzed by the anti-CS nbnoclonal antlbody
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EXAMPLE Vil

Presence of Repetitive Epitopes in the Immunodominant Region of CS Proteins of P. falciparum.

The presence of repetitive epitopes in P. falciparum CS proteins was confirmed by performing a two-
site immunoradiometric assay with a single monoclonal antibody. This is illustrated in Figure 2A and 2B.

In this assay wells of flexible microtiter plates (Dynatech Inc.) were coated with 20 micrograms/ml anti-
Plasmodium falciparum monoclonal antibody (2A10). After repeated washes with phosphate buffered saline

A
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15 Antibody to the Epitopes of Authentic P. falciparumCS Proteins The
follow ng inhibition assay was perfornmed. 10 mcroliters (5 X 104 cpn) of
{err]-1abel ed nonocl onal anti bocgp g4dPgshse | ncubated with 30 microliters
cof two fold serial dilutions of |ysates of E. coli LE 392 contai ning

‘pl asmi d p277-19 (0-0) or E. coli LE 392 containing the pBR322 vector (X-X).
tFol | oW reontanidghi®s bavine 28um rlboruincthé wells erke iironbatet! witn twan feld saielrdilutigrscof tysgtes of E.

i cr ol i toalr 6E 82, tdniining wiasihid P8 - Wer €. LalidifSTR cethiningttes PRR8RDYSCIOR Follging @dwo

Enr evi oudby insokatiendat viomHeraperatixe. thectellp rerpwashed &id 38 MinRitepaf 67 Biabeied ponggonah et
al ., J. aftibpdy 01 (1 X 80P: cpopeifiaB ity 2 xA0t el?’“’@'c@ﬁ’é“‘h‘ﬁ?j? a‘?"ﬁ‘élfﬁﬁ’tﬁ"d‘??“ r]f8’ol t he

el | s5 wepeheus shoam teresirethe walls were dvaphed a"fbﬁﬁ%W%? d"?ﬁ nq 5

this i nigAmNe Gpupten duselps of & ¥ Hi 392 ontaiging aﬂﬂi' ° "a
bact er i &MbaPt ?Adﬁf%at%&?s??‘b?ﬂ TE'@Q &é‘?‘i;f’ '0?3}1%"" qh:olmm Ew mﬂ bi t
the bin f‘ng greombipag) prptel Sirp m%m ! fﬁg 1B ,13@;,, ve P.
f al CI

e indl aé‘?? ?‘f’“ ﬁa‘ °8 b'{‘ tPrmed b
furthér °8%’5rait%%fw°eﬁ”1% °h erﬁggm %heaﬂt'%é IO(F ex racpgﬁl)ogogﬂr?nﬁQ d?/da

not. i, nhl&khplté‘lﬁ"bl ndi ng of an anti- Pl asnodi um berghei nonocl onal anti body

to t h cer+espending CS protein. These data show that the reconbi nant

protein Irﬁlﬂ)ﬁ i efledP¥r Btefial :E%ra%?&mléab tfr%th'EesQQ-@&'?ﬂﬁé’)”oﬁthg &abivg o Bbelédorfdcional

f al ci pargy -i-w'_ tSRbdas o tw,;—v-v- PPaleipdrdm B8 ppga;,.,@m d Sequence of the 4-Am no

Aci d Repeou Fhre—mucteotiTde sequence of the p277 19 insert was derived

accor di ng 113 §IB@indTRhiiA 28day WaX gefloaved. dmicrblitdrb@nt 10* léproycof ['Mijtdbbled momdoraUSA)

74: 560 (adidédy 2AM18iwees ihdiBarkdpaithl 30 icioerS'of tvo fidn serisdillitiops bielydates @f E. dol LEBRB22

and a Hicbdtdinig pl&mal prp14 (0e0)ion Sedoli LES9 @ibeining thg pBR3Z/ectFH¥EXh felbowing p thty-

S eqeHeaC eniikte thiudaod A7 +db tempeatire 3 inicloliters rofithesk mixtupsis grere] traniaied Rt miseptiter

If ol | owedblates pebsioastyi dvated iwith ahedxirack of R\ fcidsiug $poroqtifes dadldcd dl AnFoMet ' 98Guence

of the f(t988)). dfterraoona bpul incenaticntperast the wells el eyaghpd.j dsiehagleagu dhaﬂ?%?%'ft?’on of

t he nuclTéerdsdis of dipuehiiteryiapsay lge usiateddn Fig2BdThegesultsahew et °5Q§?\ o Ta (s é? (AI I
e

5 equenc domalfe 390contaiping dosrizemid W‘t‘%é‘h'@ﬁ&‘en@éﬂ’@ﬂ’ 'a(bﬁ' d Nﬂ%“i "
ef t o epippeT At dugipauTCS erstgigst BeniP %@‘t i 'g‘; e .
aci d se(g&ﬁ‘lﬁ‘é“" i 18 whigh) dwas phewfie gty cof t‘?f‘téaétst ' em L twe

| eot i HpSMPYiyRR (berghg) mop tibopy Bot h of
Plﬁlg ggp é?caﬁ‘P'H@t 8r8t8|8 ﬁgcodgiﬁy é)é i E its the arntlgbanlc Feats 0? ha%l fg i anYrﬁ‘E:é %Me% ﬁ 0

f our aI 3g)éApﬁL‘:c&dons are used (Fig. 1) This repetitive pattern of four

am no*’4 is shorter than any of the three known CS protein repeats.

The: repq@‘mﬁ, Aa égque‘ﬁ&oyé‘trfésﬂmﬁﬁb%cﬁ Repydionol gi  (Gonbak strain), two siman
mal ar i a -parasttes,—are—twetve—andeteven am no acids |ong, respectively

GOdson Etneucledtiad WensdBi B8 pb A3 hsert Was BEREY &dcording tPhATesd o Mdxerd ad 984) .
Al t hoyghsiB&t PRET NN RcaRUAS AN 84560 7D LBhEhE HEAOe BTE e Thtl tiloamert hipBB22230d & Of
repeat s rRatiNith 13t toQd REUFH 2 BabBINEDYitg he hlt@ytide avemio ot thappT7h 1@gnsbm istifveatedami no
aci d compsi the @RthodNofidWed & dastelbadsipanalgl Tebledr e present in the 50 repeats of-
all. three €% {oodeaidnsio @idobdqnencé of e gae rumironac. reRgabwptelath bainy P, baseg| Wepar um ,
anMI uttandigionof e aurtbotieysehuveceain aheprogea meading) frime: |PrrodinddrrAsa @l FRaue eein#ie | g

( Gonbak )exprdssed B e etcaaresiitherNHof termirpery theriet jogeetng nﬁ%e%@e SRABHET Y °'a‘"§| ngl e

copy gen@hased on the results of genomi ¢ DNA map ex erl rrents t o
outline, tHe germccaci SRS “?P&ﬁ?i’eﬂ’e%{&““feﬁlt'f“&w hr : he o

obt ai nedeek &1 BPeGIS I8 PAHE oRpmst f gjaft aianty, EE°H‘T: ‘1’(? PRrp ' ee g Tydl ng
Ecor|, 9%clinggedans. ang e I°T fhe fog '?“'" §8‘1’qns a’?ﬁ’é‘f gy Behso r petm'v pa er g

tr ansf5er"}°\9§l 'y 6“°éfe’nﬁ“ﬂ B'B’e?'l e 12 &P, PRI a‘;v g ’eg @(eL _gafi,m
p277- 19 YpIed) ! tw‘ g“ﬁ?’" eg :éods' a 'Ia\ppaa Eterm nat | on of
the sizeSH 0 e.men‘me O e L A o vaiasbiaet  on
f.r agnent So]'no OE%% 6 i SE 4 Q%urtaf?\m 8d£ Qﬁbﬁtﬁ\l%ﬁ\egﬁ@%aragﬁm preseadih e the
Sal | ga 9 e%. e b .xsagmagns Pbse@RPE AkbHIR Slavp. fcARm b pimicesl dnbat 11
2 0 & ‘5 i YRE) Ikms.vgn& . dyRGndii bakpl Nce @ Tragment of this size

s Si gn? 'Tﬁéa& bt W@ﬁﬂp’ﬁé‘a’m cédbd b€ single copy gene based on the results of

> genomic DNA mapping experiments. In outline, the genomic clone was mapped as follows:

P. falciparum DNA obtained from blot stages was digested with restriction enzymes (including Ecort,

55 Bamhl, Hindlll, Bglll, Sall, Xhol) fractionated on agarose gel. transferred to a nitrocellulose filter, hybridized

with [32P}-abeled p277-19 and autoradiographed. This procedure permits the determination of the sizes of

the P. falciparum DNA (generated by all the above restriction fragments] that bears homology to the
radioactive probe. Specifically, the Sall digest generated a fragment of approximately 7,000 nucleotides that

"‘—3/)
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fragments generated by Sall, a size-fractionation of Sall-digested DNA was
undert aken to obtain the 7, 000 nucl eotide fragnent generated by Sall which
was expected to constitute a si gnlf'l:'cgﬂ?"%fﬁr? hment for the CS- gene. 5

Sal | -di gested DNA was fractionated on a sucrose gradient (10-40%wv in 1M
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such as Chay aa sai Bt sWah) & 38,000 FrBEL20) C 1A €6.4 hdiR! EheWRioREWA(AGMELtdd Y hilglidls
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ot her sour cesThedractiopltizt echtainad e GOsdquehbrewdsaigatbd tonShilHaigespicEMBUZFONAS (HMBRM &t
Wi th [err] -deavbibk o ghagd Tambiid . othibnGalliigehstpxe preige) tampdes DA vestopd aujldersvenbaee efmplogsd.,

i dent i f i %ed sudGiza Chayore?d abinaldnfrapd BRitkle | sol ates i s conducted by wel | -known

t echni ques anthejligatt wde saqsigpd i ditro (Pagkpgimggexk&:todndt Anatocpls Rpeeommexdintly eydiable frim
specitic DRAL faﬂegvthermosrcmtaed pletad i 4E 182 tThe wsultingtrbaandsreard safeansd witfel*1Bidabelled
sequence ofPZ{hi@sbroripdependent gostiMeiplagues m@esgennyﬂedrmppu ng experinments with the
nmessenger RNACTERCiprizatiop of thgjisclaiss fs sRpdeded Piovelikaown teghpiguep gndsinglidss abgical ’"aP'Pi?-,g
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Acid Sequer a5 AP TS PIREY P BR 8P FOUM 196™S Tt'(ﬁe TR P HRS

the i mmunore 8 Vel PES a correspondi ng 25 synthetic peptide has been

syﬁ{_hem ey ik solid phase resin synthesis (Marglin, H and Merrifield,
Az\?m—x@v@% Chem 39:841-866 (1970). The general steps of the

peptlde SY R diessis B¢ ﬁéﬁﬁ&@%hé%&h%ﬂrﬁh@A@d’@eq%’cé known. The synthesis was
carried ou n an autonmated synt hesi zer

control | ed byroaoRtaiTna B plésddhg aind 208 bayiRRa 8ehind thetiMMbnoRiactVB itd, & ktebhonding
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anti bodies to the 40 natlve prote| n present in the parasite extracts.
EXAVPLE Xl gkiwvilgistii on of the Binding of Mnoclonal Antibody 45 To

Aut henti c P—TattTirparum Anti gen by the Synthetic Peptide 50 The
antigenicity of 1andHEdESd Cof 26 RE1 p S 3X tandem
repeat @$§ the mninum repeatléng umﬁ?m?ﬁhg %g ﬂgﬁ&:;gﬂ?'l ? ﬁ.g%lgyaf al ci parum
CS protein was &ShAYRRAHIC Lqifateiparami Atihges- bs'ayheas foll ows: P.

fal ci parum spor @&t id 'Béde ¥@& used to coat the bottom of microtiter

wel |l plates (as ™ previousry :

=

50

The antigenicity of a synthetic 12-amino acid peptide consisting of a 3X tandem repeat of the minimum

repeating unit (Pro-Asn-Ala-Asn) of the P. falciparum CS protein was confirmed by a direct radioimmunoas-
say, as follows: -

P. falciparum sporozoite extract was used to coat the bottom of microtiter well plates (as previously

ss described). Unbound native antigen was removed by washing and the wells were filled with serial dilutions

~ of PBS-BSA containing serial dilutions of the synthetic 12-amino acid peptide having the sequence (Pro-

Asn-Ala-Asn-Pro-Asn-Ala-Asn-Pro-Asn-Ala-Asn.) Control wells were filled with serial dilutions of PBS-BSA

containing the synthetic 12-amino acid peptide representing the epitope of P. knowlesi, i.e. (Gin-Ala-Gin-
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k5 described). Unbound native antigen was renoved by washing and the wells
fere filled with serial dilutiong fwgﬁ §§A containing serial dilutions of
fhe synthetic 12-amino acid peptlge BTt he sequence (Pro-

,x - Al a- Asn- Pro- Asn- Al a- Asn- Pro- Asn- Al a- Asn.) Control wells were filled

ith ser Eiplasglbil Wil RR-AIaQly-ERBroP ShuGMM Aol & [ﬁﬂﬁab'é%ﬁtrﬁb%ddaaﬂagrbﬁw 540 ¥6ied
epti de hapsRe@nd i gveliI B LPOL GG 88 aldwol ROBE Hiter demBval b{Ghé) siploratiit Nesicliad

eP 0 187ra8ibBtivill wéd tieadarpa fathya ghimavaAbuiteR The fabyits Gl BhdRinGy Tabfealk ur at i on anount s of
terr] -1 abel | ed nonocl onal anti body 2A10 were then added to the wells (8 x
04 -epm) and allowed to bind. After TABtOval of the supernatant residual
fadi oactivity was neasured with a gamma counter. The results are shown in

able Il . JwBino.

1 2
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iontrol on wells coated with BSA al one wi t hout sporozoite extract showed a
i esi dyal r Gelitrolamtwells ¢opted WittRBSA Ade avysimut sphezdath extect rseevat B sesking vediokititytoh2y-
fonoc| orf@lcpant | body recogni zes and quantitatively binds to the synthetic

1 2- ami no achedaoug trésdits. sTEXANPLIES XichocRArl Retbodyn recognizesofndt frantiBitimehh dind toPthpt | de
By Monodveiheiic 12amingerid restideo P.  f al ci parum CS- Prot ei n Anot her

. nmunor adi onetri c assay was used to show that the synthetic 12-am no acid
bent ivge PEMPEEXHNi zed by several antibodies to P. falciparum CS protein.

¥ he ant i bod| es used, ar e deS| nat ed 2A10 _25 1E9 3D6 nd 2C11. A
. "'Mh'fnﬂi Al ptide By, i % lieSI’] peptlde) (20

5ynt het i & af=ichmlaars =vaicit C 2 Al e
' egz:(rjlgrbggsl §r |mrPlfnoraclilometn 0 s;)sge\gboéstegr% n’k ?Ly%te'ua 1|2§{mn S rev%ﬁ&f‘ type
bf untsaly AN se“ﬁ v sjosaet t be?é 5 §§ ™ %8 e ey 2t ‘%ﬁ“} i séri al

' luti On WR %tﬁer]{: r19méﬁe&pfldat(ﬂre%qgﬁ'é§to$ thL rygsﬁ aﬁ%@ﬁ S&Lu&\@} é@mncﬁ)@gm§/m)fm}ag' ent

| e WaSyoidd t9WE Botidt of inftGotifh WhiR Q€ Yredidlsip nﬂe@ Thb GelfsWle satutad Wit BsAT T
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goat antdifeh Sidrd GfdBsein®! SRarktd RAMHAC Efdtel Niclls, LR sUWBidn® AB dvad | AIEHeB dort Be DI N
gto t h¥® reamee) @bak s tdaedi es bound to the peptide coat. The wells were then
washed andrindig i atterataskiaOihe aells) satutaion/asoulte aisaffinBybpurifiedraGoEbdRd @64t Riteiouse GE )
Fr esul t s warecalsUnroauded b the wiililahe atlovéd bedindwe thimosdephd! edibodimsaolranalhe ppgtiddodi es
it 0 P. krooatl BeiwellBBke themtvastiod et residgal redbimgviglysemeasured ingrgammB countat. Fhp@sulten
*rmnoc; oreed sugwmiatided ihyYabladitibelo®- ami no aci d peptide coated wells (in the absence
tof anti - P. Uflableiésd eanenionaienibodienta P anvipdh G coaigst weolleiéretle 2hsense at antrPsfalciggsym r ol s

showed Aapnegh@alc pbodyD anph 1&gmigs adi peptide coated wells (in the absence of anti- P. falciparum
monoclonal antibody) were used as controls. Controls showed 40-100 cpm.
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EP O 187 858 B1 TABLE 1I11 5 Well No. 1 2

3 4 5 10 Unl abel | ed 10 0.1

0.01 0.001 1 X [err] #hOi180858 B (micrograms/m) 20

Resi dual Radioactivity (cpm 2A10 1844 775

96 90 71 25 30 1E9 3787

2475 888 176 86 35 TABLESIII 457
119 121 83 78 40 2C11 2874

1761 863 296 107 The controls in which the wells were

i ncubat gd using dilutions of three other non-specific nonoclonal 45

anti bodi es of the sane isotype resulted in residual radioactivity ranging
bet ween 44 qﬁ%#%q@? The above,results show that several noroclonal anti-P
fal ci parum a odrés recogni%e and Bind quantitatively to“the synthetic
12-am no acid peptide. EXAMPLE VII1 50 Inmunization with the Synthetic
Repeat ed Epitope of P. falciparum (12 MER and 24 MER) A tandenly repeated
peptide (3X and 6X) is synthesized as descri bed above, except a qx§teine
resivetie i s dinflcabellede N-ter APnus. Vo ldet ePralde WAeOBdr t e X\ hesi s had
been perfor nggk g;ctly, an aliquot is 55 subjected to acid hydrolysis at
reduced pressuy%ﬁ% .6M HCl [err] 72 hours) and its, am no acid conposition
i s detefninddiqFRIPAPE/ME)is coupled to a carrier protein (e.g. keyhol e

| i npet henocyanin, or tetanus toxoid, through its N termnal cysteine

resi due, using a mnal em dol behzoyl - N-hydr oxysucci ni m de ester (MBS) as the
coupling reagent (Ling et al. Biochem stry 18, 690 (1979)). This is a

bi functional reagent 14 kEs94¢81 RadiBacwhvsbyupdpm)appropriate

condi ti®®dns reacts with the mmr—m‘}'-n—@rgﬁnd with the third
group of the peptides. 4 ng of the carrier proteinin 0.25 m of 0.05 [err]
buffer, pH 7.2, is reacted dropwise with 0.7 ng MBS di ssol ved in dinethyl
formam de and stirred for 30 [ nutes roomtenpegature. e product MB
carriergis gﬂﬁﬁiated fron1thefhﬂ eac?gg cheﬁ%cals é§ passaég in a Sephadex
C-25 colum equilibrated in 5 0.05 M P04 buffer, pH 6.0. The MB carrier is
then reacted with 5 ng of the 12- or 24- MER contai ning conpound, dissolved
in PBS (pH 7.4.) The mixture is stirred for 3 hours at roomtenperature and
coupling is nonitored with radi oactive peptide. The conjugate is dialyzed
and used as vacci ne for adnifistragi to n- hu pri es in a

physi ol ogi ca’ﬁgy accept abl e rrg%:l?%?n A??Z?nat?ggl Y, Fﬁg tanggtr% y repeated
peptide (3X) can be further polynerized with glutaral dehyde as 10 fol |l ows:
Di ssolve 20 ng of peptide in 10 m of phosphate buffered saline (PBS). Mke
fresh glutaral dehyde froma stock with 13 mlliliters of PBS. Stir the

pept i dé and 3§6ut ar al dehyde ov&3hi ght13® rooh?ienpeBdture

\—
40

2Cl1 2874 1761 863 296 107

The controls in which the wells were incubated using dilutions of three other non-specific monoclonal
45 antibodies of the same isotype resulted in residuat radioactivity ranging between 44 and 100.
The above results show that several monoclonal anti-P. falciparum antibodies recognize and bind
quantitatively to the synthetic 12-amino acid peptide.

EXAMPLE Vill
50
Immunization with the Synthetic Repeated Epitope of P. falciparum (12 MER and 24 MER)

A tandemly repeated peptide (3X and 6X) is synthesized as described above, except a cysteine residue

is added at the N-terminus. To determine whether the synthesis had been performed correctly, an aliquot is

55 subjected to acid hydrolysis at reduced pressure (56M HCI 110°C, 72 hours) and its, amino acid
composition is determined. The peptide is coupled to a carrier protein (e.g. keyhole limpet hemocyanin, or
tetanus toxoid, through its N terminal cysteine residue, using a m-malemidolbehzoyl-N-hydroxysuccinimide
ester (MBS) as the coupling reagent (Ling et al, Biochemistry 18, 690 (1979)). This is a bifunctional reagent
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lize the excess gl utaral dehyde with 1M et hanol am ne. Separate the
meri zed peptide by high perforr;ﬂh@éB“(BmU chromat ogr aphy (HPLC) using
zing colums, and di al yze repeatedly against water. This is then used in
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bept i de i Jolewiah el dehthemnNhlnesipawaispept i de. 4. The peptide according to
My of Clainms 1 to 3, wherein the peptide is antigenic. 45 5. A vaccine
jai nst nedlaimsa conprising as an active ingredirent the peptide of any of
Cliai ns 1 tGlairhs dovdth@ fatlawing gontrécting [States:dBE, G, R EBIQH, fig NLASEC| ai m 5 wherein
bai d peptide is adsorbed or covalently attached to a carrier protein. 50 7.
e vacci fe Aoewideiconpprisiog theypmink acl a¢ayencs (RimepnBlafagn) tdndemiy eappatedsit fngst g3 times.
)hy5| ol ogically acceptable nedium 8 The vacci ne according to any_ of
D, ai ns 5 t20 The RiRlidecicrRording o Claim) Inahereln Mo acid sequence; GIHPSRPRAS A0 an Epitope of the
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45 5. A vaccine against malaria comprising as an active ingredient the peptide of any of Claims 1 to 4 and a
carrier. '

-

6. The vaccine according to Claim 5 wherein said peptide is adsorbed or covalently attached to a carrier
protein.
50
7. The vaccine according to any of Claims § and 6 further comprising a physnolog:caﬂy acceptable

medium.

8. The vaccine according to any of Claims 5 to 7, wherein the vaccine is against P. falciparum -
56 sporozoites.

8. The vaccine according to any of Claims 5§ to 8, wherein said active ingredient is immunochemically
reactive with a monoclonal or polycional antibody to a sporozoite CS protein of the species P.

15



heptides. 4 ng of the carrier proteinin 0.25 m of 0.05 P04 buffer, pH
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the descgi bﬁsipe%mt 4284rdikg @Qﬁ&im A Swhdlelnl saidla®Ro By Qltertd&tedpBhdsQMhrighitsderst thar

t rat ment @b phuibdl aRpdrbRBiRY & the(héticB PlabhadiviBaidigdrurt. N f ol | owi ng Contracti ng
Statesw: BE, CH DE, FR, GB, IT, NL; SE 35 I. A peptide conprising the am no
aci d seieNbepspidedcasdingtb Stalrs NYr 2 aimeeNthy papigeaat gemirhilyl sgatsdsiz@Bpepiidses. 2. The
pepti de according to Caim1l, wherein said am no acid sequence corresponds
t o an eptt dperepfidetdoeord®y tp pmt ob ChiMsf1 ta3.9yherpip Xeiertidefs apfgenispeci es Pl asnodi um
fal ci parum 40 3. The peptide according to Claiml or 2, wherein the

pept i e § s AzaedinempEinst Mplayaempdsiio Aean frfiynt ingdedieniythe FaRede e gey el biodi g 2t o
any of Cl aFffie'1 to 3, wherein the peptide is antigenic. 45 5. A vaccine
agai nst mal aria conprising as an active ingredient the | de of an

f
el o 15t hevseiep sroep o S L T A S o Ay
S

sai d geptlaﬁ’efs adsorbed or covalently attached to a carrier protein. so 7.
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8. The vaccine according to any of Claims 5 to 7. wherein the vaccine is against P. falciparum
§5 sporozoites.

9. The vaccine according to any of Claims § to 8, wherein said aclive ingredient is immunochemically
reactive with a monoclonal or polyclonal antibody to a sporozoite CS protein of the species E
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8 The vaccine according to any of Clains 5 to 7, wherein the vaccine is

agai nst P. falciparum55. spor ozoi tes 9. The vaccine according to any
of Clainms 5 to 8, wherein said actLE glient i s i munochem cal ly
reactive with a nonocl onal or pol yc ona i body to a sporozoite CS

protein of the species P. EP 0 187 858 Bl fal ci parum 10. Use of the
vacci ne accokdbipagmt 0 any of Cains 5 to 9 for preparing a medi canent for

i mruni zi ng a mamal against ralaria. 5 11. A DNA fragnment conprising a
deoxynucl| et Uee ofsteg) uenioe acodingi tp &ryrof ErRynstd tothier pregkingle meditanGhtafonmnnilniaingla 2.
12. A reconbmammii dgbidst malaecul e conprising the DNA fragnment of Caim1l. 10
13. Thesreconbi nant DNA nol ecul e according to Claim 12, wherein said DNA
fragment Y. AR fragthentrromprising acleotynigteotide sequencs wpdingbioeany of the opptidessofdiains 1t he
codi ng sequeﬁ'@b2 either directly or as a fusion protein. 14. A

m croorgani smtransformed by the reconbi nant DNA nol ecul e of any of C ains
12 and 13. ’215 f%smbwéDME\PB@ﬁﬁﬁPfﬁw&P QtiAatfaﬁm"MM‘ﬁ"bhHs E. coli. 16. A

met Sfd 6’1;1 ar i "%1 antl bOdI es to CnggHtB?“éz I’?’B%’ R A ?é#m sporogolttgs
t m T =] (o]
ool e o S b i wefewnﬁ@a e pk o S 9§ Bepppon Y

obt ai ni ng 1t4h(R m"%c% I gbo'grln ransformed b ttpe reco man PNR olecu?erg?géy otf 'Cgﬂ'\s 19 ncpﬁ’,Ut ralizing
the infectivity of 9B al'ci'p m SPor 0zOl

t|de accordi ng

to any of @l %Jrrﬁ,cr],o,%lg‘,sﬁ‘ (ﬁ\%'ep B d‘;"ﬂ iPeGR[rier. 25 CI aim for the fol |l ow ng

Contracting State € compti sing the ami no acid sequence

( Pr 0- asn- alsaad b ofpreddify Mebddled & &€ RGN AP, laRipsrlidsPardzoitddNikiGhdiholi REmprising
qrence (Pr B dfMarfdaionas B hodt SsithEl B&PNe SRRFBERms T &4, said hbst BBSg usdd orll{18s a

peptl degaaccogﬁy@@rbaa.&h@th%&bOMer ein the sequence (pro-asn-ala-asn) is

tandemy repeated 6 tinmes. 35 4. The peptide according to claim1, wherein

t he sequengeA(pparmecsitabdompasition for Bedtralizid@ e \inféciyitg at P.dalcipardne syptoz@@s tdnnmising 5.
The pepti de paptide @tcordging © aayngf ClEfmsCll taidrBupked ttwa dyriemher el n sai d am no acid
sequence corresponds to an epitope of the CS protein of a sporozoite of the
speci es2sP|Glaimdon therfdilgwing (Gentiantingl §taB ATThe pepti de according to any of clains
1 to 5 wherein the peptide is a chemcally synthesized peptide. 7. The
pept i de acleof @PRYge EQNPAPIYY 1BF RINBICIPESequenes (BO-24(HFEMN the peptide is
antigenic. 45 8. A vaccine agai nst mal aria conprising as an active

i ngr edi ent t e PROfiYs BRSOEINg dh GBSt 1. cTharesthel seqyenpe Apfrasy-alagsy)ig fandegily fapgated 3
vacci ne® accoF’H‘?sng to claim8, wherein said pept| de is adsorbed or
covalently attach rrier protel or o]
ey of ol 3 ety &ped RLPeBoRRPERul sSnsR et SRy ReREif s &
medi um

35 4. The peptide according to claim 1, wherein the sequence (pro-asn-ala-asn) is tandemly repeated at least
23 times.

\_, 5. The peptide according to any of claims 1 to 4, wherein said amino acid sequence corresponds to an
epitope of the CS protein of a sporozoite of the species Plasmodium falciparum.

6. The peptide according to any of claims 1 to 5. wherein the peptide is a chemically synthesized peptide.
7. The peptide according to any of claims 1 to 8, wherein the peptide is antigenic.

45 8. A vaccine against malaria comprising as an acfive mgredlent the peptide of any of claims 1 to 7 and a
carrier.

9. The vaccine according to claim 8, wherein said peptide is adsorbed or covalently attached to a carrier
protein.

10. The vaccine according to any of claims 8 and 9 further comprising a physiologically acceptable
- medium.

11. The vaccine according to any of claims 8 to 10, wherein the vaccine is against P. faiciparum
55 sporozoites.

12. The vaccine according fo any of claims 8 to 11, wherein said active ingredient is immunochemically
reactive with a monoclonal or polyclonal antibody to a sporozoite CS protein of the species P. -
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The vacci ne according to any of clains 8 to 10, wherein the vaccine is
_a| nst P. fal ci parum 55 'sporozoites. 12. The vaccine according to any
clainms 8 to 11, wherein said a&Pive87iasgiBadi ent i s i mmunochem cal ly
pactive with a nonocl onal or polyclonal antibody to a sporozoite CS
otein of the species P. EP 0 187 858 B1 falciparum 13 Use of the
ACCi ne accéﬂ?ﬁ_&ﬂlto any of cl ai m; 8 to 12 for prepari ng a nmedi canent for

TwunlzmgioU anst mal ar g d ng)Flsmg
boxynucl ts‘?.ie %‘ %@Wﬁ‘ba'fyo‘?’ CE'HV o’f’ 1?%"{?8?11”9 % 51""" ureng a5
b. A reco f%cul e conprising the DNA fragrrent of claim14. To
5. Thé rec rding to cl r

F agnent | S gl nse%%%’t“g%g’s\%tegg Xﬁﬁ%fégnde squ?"ece 5?1' % ?f twpee t?Hre ggicz?ao"ﬁs 0

Ddi ng sequence either directly or as a fusion prote| n. 17 A

croor gagy, méommafte&mneayeéolaensr.@qmmaﬁ,e%mh@cul e of any of clains
b and,l6. 15 18 The m croorganismof claim17 which is E. coli. 19. A

et hod  of 16D TR AcbitGnaANBNA Adib&fe dcBording B Haird O) whbreil said BNA irBgHhdAMsSIRBRQAZAD hEeS,
t hod vesiBr 4 Site B@tabld ®or bXxprad§idnZoh the @bYidfsequeheSdithél Sirdt@y bk ap@Rh bA&iIn0f any
f claims 1 to 7, said host being used only as a 20 source for
Ot ai Ni NgI7t Aenierbdrgdaali tassforBéd byAhameédrbiharit ONA plopae ofragy ¢ clairerisancels | cal
prpostisti on for neutralizing the infectivity of P. fal ci parum sporozoites
pnpr i si nt§. dhpwistopgenisacd cladh 1gvhich iskhyoliof clains 1 to 7 coupled to a carrier
y conbining the conponents in a manner known per se. 25 21. A process for
' epar i ng'% Ageaitod gé Preeaipg pPYibedipsttheS amtiaproof £c fapirgw LFGWE’@“EJW'H@W&P@W&@Q) by
yne_sit hesi z&$ igpunizaion gl iarnept uspietnaeiip of By P! clgips T1hé sgif deBdeing el ral 1y 2t o
ai m Q’l mﬁ‘é‘(°€|f?f°Pﬁ'é'“%8‘ﬁl§@WE‘ees(pro asn-al a-asn) is tandenly repeat ed 3 30
mes. ’g?focess accordin to c aim?21, wherein the se

231 g r&% f r pr Slfl s neu§ |2| the % C? f iciparum
Fcor di ng "s\?\‘?lér"s%?@ ?‘Eﬁ%’ o2 u%‘ﬁc?er‘lr’]%'ﬁfémaé FRURIPS o el & TORREEH y

CCOrd| ng t Oécf on a manner wn
epeat gd at gast P fhe° process according to any of clainms 21

D 24. rai e I e CS
otein o et e by 3 puR AHBRES 10 ahi300 Pape il bR, B e =
f ocess accordlng to any of cl alnB 21 to 25. wherein the peptide is a

hemi cal 12, sy bB&sE 2683rdRgRb icdit 212 Gherdi h%e%%ﬁ&s(p@%ﬁilﬂédﬂgnsttﬂ)d&ﬂy rébatsd 81 NG
1 to #6, wh@sein the peptide is antigenic. 45 28. A process for preparing
vacci ne agai nst malaria conprising as an active ingredient the peptide of
Ny of clai mee Aroteds dcodraithg do clai 21€ iwvhddgin GaUphuend (bldaspepisnds tinderhin @epaated Ber .
O. The progess according to claim28, wherein said peptide is adsorbed or

pval ently attached to a carrier
35 24. The process according to claim 21, wherein the sequence (pro-asn-ala-asn) is tandemly repeated at

least 23 times.

Kx 25. The process according to any of claims 21 to 24, wherein said amino acid sequence corresponds to an
epitope of the CS protein of a sporozoite of the species Plasmodium faiciparum.

26. The process according to any of claims 21 to 25. wherein the peptide is a chemically synthesized
peptide.
27. The process according to any of claims 21 to 26, wherein the peptide is antigenic.
45 '
28. A process for preparing a vaccine against malaria comprising as an active ingredient the peptide of any
of claims 1 to 7 and a carrier by coupling the peptide to the carrier.

29. The process according to claim 28, wherein said peptide is adsorbed or covalently attached to a carrier
50 protein. '

30. The process according to any of claims 28 and 29 further comprising the addition of a physiologically
acceptable medium.

s5 31. The process according to any of claims 28 to 30, wherein the vaccine is against P. falciparum
sporozoites. -

32. The process according to any of claims 28 to 31, wherein said active ingredient is immunochemically
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50 . protein. 30. The process according to any of clains 28 and 29
further conprising the addition of a Bh\ési ol ogi cal ly acceptabl e nedium 55
31. The process according to any of ERPIBAES®BY o 30, wherein the vaccine is
against P. falciparum sporozoites. 32. The process according to any of
clains 28 to ; ' e | Lhgredient, LS J '
EP 0187858 Blf‘:é%éﬁﬁf b RoRbfi 36 pbifdoral B R Gl Eaént?’flg"omdﬁ%%%s i
sporozoite CSprotein of the species P. falciparum 33. Use of the vaccine
accordi ng ts:3. asyor@e vabdhieMBcoRiigQo dn & Llaitls @R L6k FR6paRE HicB@ing & AP ¥t Mim& b 3B
28 to 3255  for piogitingds RPddamMBE fdt ifiehizing ABMimnfaDdgaindMaRliZi Ng a mammal agai nst
mal aria. 34. A process for preparing a DNA fragnent conprising a
deoxynucl e@#i dercsesy e peparidg diDNg flagienatiynpading ddopapdidottrSseq@iend! cadingsfollank @f (e O
any of the pepéptidiesf gaimpatctioradyg oirtth pegtides pepad¢dacdding o c@imslzy ta 25y msiombingnt
DNA t echnol ogPNA eghm@legy. A process for preparing a reconbi nant DNA nol ecul e
conprising the DNA fragnent of claim 14 or the DNA fragnment prepared
accordi ng t3& &leecess 3t peparing @ geroimbinant DNMolbeushtembinig. theIPNA fiigmenobedem 34 or the
accordi ng to EN&frameat pregaerd a¢cardisg foiaad by raepmbinant DlAjtesldoged i nto a vect or
at a site 15 suitabl e for expression of the coding sequence, either
directly orf%alhesPrreesy eroirg e Fim by whetein spjg DOA fragmens s ifsared dntoya vector at a site
ni cr oor gdni s nTHREHET BPHERPN 51he FRYING SRAPRSP-PHRRY ISR 3P B REPRPBPNany of cl ai s
15 and 16 he nol ecul e prepared according to any of ai 35 and, 36
by 1 ranst of sz oo ¢ aRERANTS rEBRaY none ge@f’m%zf"ggﬁ* b A i o

. ) : P accordinlg ny. of claims nd y [transforming
claim 37, Wne§ﬁasp ,?iol\ej m 1o cofid SN Tor 1 AE Yol "6W ng

L

Con&\?actgong Stater rg%‘% &R(,;Avg'g’gt)%i de conprising the am no acid sequence

(pro-asn- a'aa' ﬁ%@oce%'of Jmﬁ 39,%&9&1% A 9&94.@9 id © ;ﬁ aim1, wherein the

sequence (pro-asn-ala-asn) is tandenly fepeat times. 30 3. The peptide

accordi ng fchiklicrithe fbilowh§ EBathctififsiaRdygnce (pro-asn-al a-asn) is tandemy
repeated 6 tines. 4. The peptide according to Claim1, wherein the sequence
( pr o- asres ala- apéplidd GripAdiehard ymidopR3bREnBprd-8nla-add. tines. 35 5. The peptide
according to any of Clains 1 to 4, wherein said am no acid sequence
correspondg. tTheguepiitei dcappdingio Cilie 1CIhpriotied seqadnca (BRGNARBAsMY) s @hdene repE@ei &S
Pl asnodi um f aimsparum 6. The peptide according to any of Clainms 1 to 5.
wherein the peptide is a chemcally synthesized 40 peptide. 7. The
pepti de acéor terrgrtide axepydinsf to(Flaiinn’s wherpip i@, sepbrareipre-2shelapenti§ tademiy repeated 6
antigenic. 8 tMmgsyaccine against malaria conprising as an active ingredient
the peptide of any of Clains 1 to 7 and a 45 carrier. 9. The vaccine
accordi ng fo CPHeR{IB acehilitgele Claim to WPt thecsepueneed@mrapEsia-8in SdeuPiy PReated at
attached to BB prot ei n.

5. The peplide accordihg to any of Claims 1 to 4, wherein said amino acid sequence corresponds to an
epitope of the CS protein of a sporozoite of the species Plasmodium faiciparum.

6. The peptide according to any of Claims 1 to 5. wherein the peptide is a chemically synthesized
40 peptide.

7. The peptide according to any of Claims 1 to 6, wherein the peptide is antigenic.

8. A vaccine against malaria comprising as an active ingredient the peptide of any of Claims 1 to 7 and a
45 carrier.

8. The vaccine according to Claim 8, wherein said peptide is adsorbed or covalently attached to a carrier
protein.

so0  10. The vaccine according to any of Claims 8 and 9 further comprising a physiologically acceptable
n:edium,

11. The vaccine according to any of Claims 8 to 10, wherein the vaccine is against P. falciparum
sporozoites.
55
12. The vaccine according to any of Claims 8 to 11, wherein said active ingredient is immunochemically
reactive with a monoclonal or polycional antibody to a sporozoite CS protein of the species P.

falciparum.
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0 10. The vaccine according to any of Clainms 8 and 9 further conprising a
hysi ol ogi cal |l y acceptable nmedium 11. The vaccine according to any of

ains 8 to 10, wherein the vaccEhe 18&8%8dg&l nst P. fal ci parum sporozoites.
5.12. The vaccine according to any of Clains 8 to 11, wherein said active
ngr edi et i, munochem cally reactive with a nmopnocl onal or, pol

nti bodyt ﬁ'é el 8 B S0y € ihl7 G PR proparen e Omas s ep
) 187 858 The vacci ne according to any of Clains 8 to 12 for
brepari Ry, @D@@h&%ﬁ&%&tl% 4 SR sBou mmgafgr?mp&tt?é@p%ek & ?l;"% 14 DNA
ragngnt cgnprising a eoxynucleotl e sequence codl hg he
beptides of Clains 1 to 5 5. 15. A reconbi nant DNA nnlecule conpri si ng
i he  DNA 1.1 Ag8&HRSinaAl DNA Abiguid SomHBing tHE BNA REHERI @R 1ANA nDl ecul e according to
d aim15, wherein said DNA fragnent is inserted into a 10 vector at a
Site suib.atheaedombingX DNRSSoicRile afcolding tCOBMNG, SIRFHIEAREDNAKdgheFt ilinsered Inys HI as
A fusbon pleabedt B sitelshitabd f6 eRprEs3i6) 8itheSddtihg SaGdn6d, Bier dirgctly peas elogsprstamt DNA
mol ecul e of any of Clains 15 and 16. 18 The microorgani smof C aim 17 which
i s B cotl.i A mEBodBnismAtramsfodred bp fhe prceplainaniigNAamdiechie di ag ot Gai@S1Badilgen of P.
Halciparun1sporozoites. sai d nmethod conprising the i munization of a host
usi ng t & Themidrepsgapibm ghifaimf 17 @high €. lit 0 7. sai d host being used only as a
sourcé for obtaining the antibodies. 20 20. A pharmaceutical conp05|t|on
for neuf$-at metheoftAwpatngraptinofiog fo\-Soantigen of B feleipasym FROWRIPS 8¢ f“é@%%‘f‘g?f'?"& ng
‘pepti de ac‘E%WH" g‘“’f’b °fa‘hegsb‘l’s'r€| thei aeptide of gnyof CHIMSI el 7t i?'da“"é’a?ﬁ"‘ﬁ?é’rsed only as a
Revendlcatfi%ﬁ"sfo ’W%ﬂ@spour Ies Etats contractants SU|vants BE, CH,

EE sequence aC|des
( pI‘O as%(ssB IT harrhalé:ogf‘ rfl':g)%? forrﬁfe %121 tl e twr%'& %fpor?;eog?s C mpn ér‘g E la
revendi cat f" 'H ?é(quela"mlsaéo qoear?éé d' am no- aci des correspond a un
epi t opegdRnlidataQt €i ne CS d' un sporozolte de | espece Pl asm)dl um

falci paﬁm».dé&m%s pﬁ’s;nag ﬁstssc%kmtén@s m\sﬁedbﬁaéu B FR 8, 2N §li t peptide

6t ant,; un peptide obtenu par synthese chi m que. Pepti'de sel on r' une

quel conquepsgR cBﬁ?! e ;5 SquéNRS d'dmiflo-abidel BFH-dsn-BIERdn) ﬁéset&ta%mou@rzb koGO thhd6m. 35

5. Vaccin contre |la nmalaria conprenant come ingredient actif |e peptide
sel on | 2urepiidabie® RGe@ndk@Gon’ ©48HE aGa lddSadende dlan@io-ddidesSebRppbiid 3 On épieRCi N

sel on i a rdevepreiEie@ts ann Sporzéiteass I'éspb@BPlaeiodien Guiparkredi t pepti de est adsor b6
ou fisx6 par |iaison covalente a une proteine de support. 40 7. Vaccin selon
| une qudl Feptiflaseldrels ravendizaihin 0 3 i20pdit deptistk éBnt uo peqliderttant paTyBhese chiminuen | i eu
-physi ol ogi que- nent acceptable. 8. Vaccin selon |'une quel conque des
.revendi &atReptve sgomi'ulie aubiparaup depreNendications d @i 3nleditfeptide Slantragtigéaigued 5

.sporozoltes de P. falciparum
i 35 5. Vaccin contre la malaria comprenant comme ingrédient actif le pept|de selon {'une quelconque des

revendications 1 2 4 et un support.

6. Vaccin selon la revendication 5, caractérisé en ce que ledit peptlde est adsorbé ou fixé par liaison
covalente 2 une protéine de support.
40
7. Vaccin selon I'une quelconque des revendications 5 et 6, comprenant en outre un milieu physiologique-
ment acceptable.

8. Vaccin selon I'une quelconque des revendications 5 2 7, dans lequel le vaccin agit contre les
45 sporozoites de P. falciparum.

9. Vaccin selon [‘'une quelconque des revendications 5 & 8, dans lequel ledit ingrédient actif réagit
immunochimiquement avec un anticorps monoclonal ou potyclonal contre une protéine CS de sporozoi-
te de 'espéce P. falciparum.

50 .
10. Utilisation du vaccin sel on I'une quelconque des revendications 5 4 9 pour préparer un médicament
destiné & immuniser un mammifére contre la malaria.

3 11. Fragment d'ADN comprenant une séquence de désoxynucléotides codant pour {'un quelconque des
& 55 peptides des revendications 1 et 2.

12, Molécule d'ADN recombinant comprenant le fragment d’ADN de la revendication 11.
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9. Vaccin selon |'une quel conque des revendications 5 a 8. dans | equel

l edit ingredient actif reagit immunochi m quenent avec un anti corps

nonocl onal ou pol ycl onal contre une gprootszigse BIS de sporozol: te de |'espece
P. falciparum 50 10. Utilisation du vaccin sel on |'une quel conque des
revendi cations 5 A 9 pour pr6parer un nedi canent destine a inmmuniser un
manmi f ar e clﬁ‘nt"?‘l?cl"&dﬁgl"d?‘i%mel selqorlp gpvendicatign Apdarsgprypliereditragment dARN @RiciRsSee
desoxynucl 6ot iSGEEINVEHSH P" BREile apProRtie HRKS I PBITETIRD dgdassegupnce codgsanflifegiager gy sous fa
revendi cat i on§°'T°8t“"°2”'°ti' eT\fB‘f"E‘cul e d' ADN reconbi nant conprenant |e

fragnent d .revendi cat i

1111111 11% s‘iﬁ;’ﬂ sMeq s %’“‘e OB oy 8“2“ Hecombipat 43 fine guelcopue figs fx‘?b?"edi?ﬁl e
d' ADN reconbi nant -selon | a revendication 12, dans llaquel l e ledit fragment

d' ADN est i pproprie pour |expression de

| a sequence{bzgﬁ%%tg@%g%}g}éfgtr@%dwgﬁt}nggqufﬁggl-z'—t%af d' une proteine de fusion.
S 14, Mgr 5 Gradd STBepd A8 iahibdpsPRd-a- Jn@déménggé% E50ie gblofA6P BD b NaIBbarGHR, ledit
| une :quel congrRsddesompRIER FintrAmiskio® Wun dteebn difisanl R pdfti€d Seiéh AT RBEOnGR 863

| a r&vendi cat |r&t@nd1c4tlon§]‘1“a 46kt Hote Gt dittissliquehfent Bﬁﬁﬁ@dﬁc&bﬁurﬂbﬂ&&bﬁ&e}s&ﬁtworps

d' anticorps vis-a-vis de |I'antigene CS de sporozoles de P. falciparum

| edit procetie Compgsition gitdrmicedtighal fuub adutraiBerte Pouvbib infct@ix Ués dpbBaditbs e Pieigibarate,
sel on | ume guebeaagrnbesids ea@Ndhcqbicants des davédndichtdds t 3 Rodoepldd amsuppdri [ 1 S6
uni quenent comme source pour |'obtention des anticorps. 17. Conposition
phar maceut | Bevengicationspeur I'Bliat camtradtantsgivardic ATi nf ecti eux des sporozoiles de P.
fal ci parum Is conprenant un peptide sel on | une quel conque des

revendi cat i bndeatida comprengti i $éaueneprd'amifarasides (PRevEM}ETRt | ons pour |' Et at
contract &t suivant: AT 1. Peptide conprenant |a s6quence d' am ng-aci des
(pr o- asn- al &- depfide svign .'eF%‘ﬁF?“ﬂfé‘ g8 riequel 1p ERAURUP dRIPRYTRIars g ath SoPPIER de s
séquence (pro-t%i‘g?{“al a asn) est rep6tee 3 fois en tandem 3. Peptide selon

| a revendi cation 1, l,a ,s6 -asn) est..repetee 6
Foi s on 25 5 PR salt yrovmatierd 480 QN PEVRR| BAPTA- ) FA (S PBALET T'a
sequencezs( pr o- B al a- asn) est r6peteo au noins 23 f ol s en tandem 30 5.
Pepti de selpn Fleptaa@%e. ' SRR on I Sl UROh CALLRE Sord pon-afh sl S s A8 mdiaclst ©
sequence d' am(f;so S correspon epitope a prot6ine CS d un
sporozol | e de espece Pl asnodi um f al ci parum 6. Peptl de selon |'une

quel conqye glepepiRy SE6H €Al hRRSnqgle BeCroven&iCliibnsPePh | ddRs B§RNbdit RédAERE ldRineRtIRRU
par synthese GHAdThaH®S un38toge dﬁ@%feﬂ@ CS@'UQderozb’uféﬂieQ'Uﬁ)EMHﬁmdﬁ!ialcnparum
revendi cations 1 a 6, ledit peptide 6tant antigenique. 8 Vvaccin contre |a
mal ari a congr eepiab seIeiTRe iqigdoaglioatst réveridichtiohe 1 ReRtiedl @epiitb Grant inUgbptidpLlsd0 parUe
des revendi catsyraise ¢hirgiqud. et un support. 40 9. Vaccin selon |a revendication .
8, dans bzquel ledit peptide est adsorb6 ou lie par |iaison covalente a une
pr ot 6i ne de7.sPppide selon 'une guelconque des revendications 1 & 6, ledit peptide étant antigénique.

- 8. Vaccin contre la malaria comprenant comme ingrédient actif le peptide selon I'une quelconque des
revendications t & 7 et un support.
40
9. Vaccin selon fa revendication 8, dans lsquel ledit peptide est adsorbé ou lié par liaison covalente a une
protéine de support.

10. Vaccin selon I'une quelconque des revendications 8 et 9, comprenant en outre un milieu physiologique-
45 ment acceptable.

11. Vaccin selon 'une quelconque des revendications 8 & 10, dans lequel ledit vaccin agit contre les
sporozoites de P. falciparum.

s0 12. Vaccin selon ('une quelconque des revendications 8 2 11, dans lequel ledit ingrédient actif réagit
immunochimiquement avec un anticorps monoclonal ou polyclonal contre une protéine CS de sporozoi-
te-de 'espéce P. falciparum.

13. Utilisation du vaccin selon I'une quelconque des revendications 8 4 12 pour préparer un médicament
55 destiné a immuniser un mammifére contre la malaria.

14. Fragment d'ADN comprenant une séquence de désoxynucléotides codant pour l'un quelconque des

peptides des revendications 1 4 5. R —

. |




Vaccin selon |"une quel conque des revendications 8 et 9. conprenant en
tre un mlieu physiol ogi que- 45 ment acceptable. 11. Vaccin.selon
F une quel conque des revendicati dans |l equel ledit vaccin agit
ontre | es sporozoites de P. fal %P?a&&%%%& 12. Vaccin selon |'une
el conque des revendications 8 a 11, dans lequel ledit ingredient actif
agi t i yenmpehé H‘KQMGH&@MinaﬂN&ﬁxpﬂéﬁhnﬁl@ﬁrh@ﬁUnp@AmBQQ keRgtlcatdh 19001 ycl onal contre
ne proteine CS de sporozoT: te de |'espkce P. falciparum 13. Uilisation
U vacci 16. Swléotle H'ADN eechitisihpDsElpda theshdikcfive NE] idadtiacel® @litdradrdenDdADN pstdB&Eer un
di canent dafs un vectabe st imsite appropiitl pOLs EexpiassianaiaTa squeaceciodintecditectemet ou soas lal4.
ragment d'fokbDbd'omergeténedetiusiome sequence de d~soxynucl oti des codant pour |un
uel conque des peptides des revendications 1 a 5. 20 EP 0 187 858 Bl 15.
bl ecul el7d'Migporpeismeiiiansionmé oamip meléeute d'ABN frecompieant dedifun@nielpendug deieeandiceat i on
4. 16. Moltensibet - ADN reconbi nant selon | a revendication 15, dans |aquelle
.edlt fragment d' ADN est ins6re dans un vecteur en un Site approprie pour
' expies® M‘Ff?j%fgﬁné?”@éﬂ%'ﬁ@é‘e@tféﬁﬁﬂé it Eflenent ou sous la 5 f or me

I xx P;og de fusé'ann' 1§ MVC[Q or%gnlnqsérr% %r%nssgrg{ornr% aL ala nol qcul e
cro- orgar‘f [%§ cs"gﬁpg?ﬂa;‘fith t'éta" 8F? ?L"?u"" g‘?"‘? se(';og"bt u't‘e [%?% %eae de
pr epar; atiof g antl SOV s-eea" 53 u"'ﬁ"’eme{m 8“'3 or"o'%"o S cfg

Al 1 Bar T ol EeuP L5505 T SN AL asr'r%&faq i 5 G Msant
e peptide, igﬁgiqdu Em;s&h%&%&ﬁeéﬁhsewm b nbﬂauaco;',:f@ s o quuﬁ 576t ant

ptilis6 un|c grgelmsugagmm—source pour obtention des antlcorps

Proc6dé pour pr6parer une conposition pharnmaceutique pour neutral | ser | e
DOUVObJ 21NTPRGEdECHbNr @RPSHOLD BEYLLE TorfiterBnt faddéGicReY UEMinG-8diaRE Qpr3-Bn-diaspiCpdri de
5el on ' uneyiHaed aagafernbiege d@RAsBAbihaNSs 1 a 7 couple a un support. 20
1. Procede pour preparer un peptide conprenant |a sequence d' am no-aci des
pr 0- as rne2alPevedgngplop dar reggndicdties @1,alanp@iuet @clinehagipe-adeale-ashDbbt répgwnisi foiarh. 22.
Procede seltapdert.a revendi cation. 21, dans | equel |a s6équence

pro- &sn-al a-asn) est r6p6t6e 3 f0| s en tandem 25 23. Proc6de selon |a
Fevendi c iPeréds Iselop) dnrsvandigatiet 2. sdarselgaueh laeséiysnes: resarplarasal pdt répstce bfpiaeBe 6
0i s en taftaldan- 24. Procede selon | a revendication 21, dans |equel |a
sequence (pro-asn-al a-asn) est repet6e au noins 23 30 foils en tandem
D5, Pr ocd 6o son ‘adﬁ’én‘ﬁﬁiﬁ‘f"c% nepTe leqwes laSEQPERFE (RGRTNAIPAsDI ESLIeREFe QY qppins Izéquel
adit & seqlfésrﬁi‘éa"ﬂe'&m no- acides correspond a un 6p| tope de Ia prot6| ne CS
i un sposo salon 1'un elcen 1'13 Sm)% icatio (iao :{ dansl f ue amm n
une auckolit o VB R RS S T OR T e e R
Jeptlde obfaenu par he¥ere mD 7 EP %cfe

even% Cé%t 'P%@(?de Zséloﬁl I gn% quglg&aué @é}qg\jen&l& ng 29 %péé qgnsQ&cFuelatQ tpé&i@é" Eg Ug- peéllge 28
Proc6de POYSieRid p@glﬁgsegmm}ﬁg&m n contre aria conprenant comre
ngredient actif |I'e peptide selon |'tine quelconque des revendications | a

/ &L UN HUPRESH selsihdERlcaRe b& rB@Rdidaiishs 2113 56! RBRNSquet ledit peptide est antigénique.

40 28. Procédé pour préparer un vaccin contre la malaria comprenant comme ingrédient actif le peptide selon
I'une quelconque des revendications 1 & 7 et un support, en couplant le peptide au support.

29. Procédé selon la revendication 28, dans lequel le peptide est adsorbé ou fixé par liaison covalente a
une protéine de support.
45
30. Procédé selon |'une quelconque des revendications 28 et 29, comprenant en outre 'addition d'un
milieu physiologiquement acceptable.

31. Procédé selon l'une quelconque des revendications 28 a 30, dans leque! le vaccin agit contre des
50 sporozoites de P. falciparum.

32. Procédé selon I'une quelconque des revendications 28 & 31, dans lequel ledit ingrédient actif réagit
immunochimiquement avec un anticorps monoclonal ou polyclonal contre une protéine CS de sporozoi-
te de 'espéce P. faiciparum.

55
33. Utilisation du vaccin selon I'une quelconque des revendications 28 a4 32 pour préparer un médicament

destiné & immuniser un mammifére contre la malaria.
[
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29. Procede selon | a revendication 28, dans |equel |e peptide est adsorb6
ou Tix6 par liaison covalente a une prot6ine de support. 45 30. Proc6de
selon | "une quel conque des revendi cEA®MY @B Bt 29, conprenant en outre
(' addition d un mlieu physiol ogi guenent acceptable. 31. Proc6d6 sel on

| " une quel c&%e des revendications 28 a 30, dans |equel |e vaccin agit
contre des rocéde; dlg,p 'B‘ﬂﬂ‘? %“’Hfggﬁe"tf’&[’&'%&’?’ﬁwt ups SéquQféé’aée?é\["B?ﬂe%'deﬁ fedant

quel conque des”PelBn yf(ﬁ Streven?ca'?g fB?S Egg}% dP (U7 QUPSBTUB S ARRUPTS

repare
reagit i munodhiPicgieletit *qVes fecur 8 ycI onal contre

une pr ot eé n§5 c§ocg<?é %Qvﬂr I'et égno%ulé‘ dmb Fé@om maI]taJ:o a‘gnltI fré en ADN
Utilisation L’l’e&éﬁ&&k&\ PP 1 dagM&ﬁ dq\'éﬁ &%ﬁ%us%lo ‘?asrel;e%& ?43 b9 5% 3520

pour preparer rb’&mﬁﬁ pcanment stine niser un nmanmm € contre
mal aria. 21 1 FEEEjT WHE T PE 11113 Uil EP

0187 858 Bi 383%rodBliddseh%a RPenBERBAER bikr Toqbe it frERABABIADNIesRABEE LR R D&Rur SR

sequence jgle def®ypRdpas S&Ir'ldfnféséfdadﬁﬁé sdA@AEe bodbiie, GRleRARM U Soktas foRRDE"ird @FotdiRS
revendl cati ongelus®nd ou de un quel conque des peptides prepares selon |es

revendi cations 21 a 25 par technologie de |' ADN reconmbinant. s 35. Proc6de
pour prepar gt Ridteddubprépater dn Aldhd-orgapiem® krareldiméqRNameItailé dlABN frécagbieant setbn AN
de | a revendi caticapnueldbs oevehdicafianagients ol IADNISpue ADIS pepdrénsdian I'ue@rdorcad desn
34 par technolreghdicatien 35'efBiNenrteastovipan enmwtcellBBhdteRl' e Bden @atugrenisei. r evendi cat i on
35, dans lequel ledit fragnment d' ADN est inser6 dans un vecteur en un 10
site appr op?& erqséds selph éaxpreadicpionB7ddans igaustle Oésrrcessacia At € Clli r ect ement  ou
sous la forne d' une proteine de fusion. 37. Proc6de pour pr6parer un

m chos organf‘%"ﬁé“'t’?‘@ﬂ%P%‘f'l’rﬁtabéﬁ“tﬂa‘étaﬁcﬂ“[’lé‘ﬂl &Ud' ADN r econbi nant sel on |une
quel conqd® des revendications 15 et 16 ou | a nol 6cul e d' ADN preparee sel on

une quel cbndieidg é%'“‘?’g‘a"t la SSORPEH TR ICIRS 8928348 bn transf or mant une

ceI | ul e- hotg cLep n (]0) e en.s reve{ggl C%II on

a
37, dans le reﬁ?" §ﬁ|°§ned@§tle°\§§' légfciuencﬁg(ergﬁﬁ"%%?s%ﬁsst "EF 3
cont ract gnt sw vant LU 20 1. Peptide conprenant ia sequence d' am no-aci des
(pro-asn-al & %E’tde fon Ef%éﬂ%atﬁﬁl OBan%%UQQWQQQAUS&E'(QrG a;n-aléj%n)seétqﬁé@h_sl flis en
séquence (pro-ashyal a-asn) est roépet fois en tandem epti de
selon la revendication 1, dans quuel | a sequence (pro-asn-al a-asn) est
r6pétee 6 fQi PepidelsBBH B Veverldicst@PL. iR 1ISREINE sé@erdct (RHHNNGRLAsO bsilrspdldns haus
| a sequepgce (pePersdtleml a- asn) est r6p6t6e au nmoins 23 30 fois en i
tandem 5. Peptide selon |'une quel conque des revendications 1 a 4, dans |
| equel | adi s.e Pegig a6l e giEiddoua AbdiegendicatibreSID0 M diarks lbquetipdits Gf@ete dlamino-acides
prot 6i ne CS d'ctwessendAap@pitope decla bio@Bip €8 @i'uPlsprsarvithi denedpédeciigsanodiom fBiparuf,
Peptide selon |"une quel conque des revendications 1 a 5, ledit peptide
et ant unspePt iPdetide [selem fune aueisppartehdss cevedvicaionué .2 ¥ ledPapptidd étaselropeplideyaptenu par
quel conque desymeepeshiniowions 1 a 6, ledit peptide etant antig6nique.

o 7. Peptide selon 'une quelconque des revendications 1 & 6, ledit peptide étant antigénique.

40 8. Vaccin conitre la malaria comprenant comme ingrédient actif le peptide selon l'une quelconque des
revendications 1 3 7 et un support.

9. Vaccin selon la revendication 8, dans lequel ledit peptide est adsorbé ou fixé par liaison covalente 2
une protéine de support.
45 :
10. Vaccin selon l'une quelconque des revendications 8 et 9, comprenant en outre un milieu physiologique-
ment acceptable.

11. Vaccin selon 'une quelconque des revendications 8 & 10, dans lequel ledit vaccin agit contre tes
50 sporozoites de P. falciparum.

12. Vaccin selon l'une quelconque des revendications 8 2 11, dans lequel ledit ingrédient actif réagit
immunochimiqguement avec un anticorps monocional ou polyclonal contre une protéine CS de sporozoi-
te de I'espéce P. faiciparum.

55
13. Utilisation du vaccin selon I'une quelconque des revendications 8 & 12 pour préparer un médicament
destiné a immuniser un mammifére contre la malaria.
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8. Vaccin contre la malaria conprenant conme ingredient actif le
eptide selon | une quel conque des revendications 1 a7 et un support. 9.
ficcin selon | a revendication 8, | edit peptide est adsorbe ou
X6 par liaison covalente a une protba ne ge support. 45 10. Vaccin selon
une quel conque des revendications 8 et 9, conprenant en outre un nilieu
ysi ol 0gi4)ureagmen it ADAC&@pteddink @ne huend@ 8€ bidtoyBlclBtides YbtRNtOPRT 1GA YYblEonERSdes
pvendi cat | pasid&s dbs i¥enditativoss 1 2quel | edit vaccin agit contre |les 50
orozoftes de P. falciparum 12. Vaccin selon |'une quel conque des
vendi cats dviEc@e d/ADN recorpbirant comorehant le dlagmentrtiDidciedmtevenditatibn rHagi t
noc¢hi m quement avec un anticorps nonocl onal ou polyclonal contre une
ot 6i ne 185 MotEcdgdABY rcombieantizelon'ligpragieatipn 15, dinsilqopeiia fndit BEomest dARN pit dwére on
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\, 6. Der Impfstoff nach Anspruch 5, worin das Peptid an ein Tragerprotein adsorbiert oder kovalent
angebracht ist.
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7. Der Impfstoff nach einem der Anspriiche 5 und 6 weiterhin umfassend ein physiologisch akzeptables
Medium.

8. Der Impfstoff nach einem der Anspriiche 5 bis 7, worin der Impfstoff gegen P. falciparum Sporozoiten
45 gerichtet ist.

9. Der Impfstoff nach einem der Anspriiche 5 bis 8, worin der Wirkstoff mit einem monocionalen oder
polyclonalen AntikGrper gegen ein Sporozoiten-CS-Protein der Art P. falciparum immunchemisch
reaktionsféhig ist.
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10. Verwendung des lmpfstoffS nach einem der Anspriiche 5 bis 8 zum Herstellen eines Medikaments zum
immunisieren eines Sdugers gegen Malaria.

11. Ein DNA-Fragment umfassend eine Desoxynucleotid-Sequenz, die fiir eines der Peptide der Anspriiche
55 1 und 2 codiert.

12. Ein rekombinantes DNA-Molekill umfassend das DNA-Fragment von Anspruch 11.
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13. Verwendung des Impfstoffs nach einem der Anspriiche 8 bis 12 zum Herstellen eines Medikaments
zum Immunisieren eines Sugers gegen Malaria.
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40 29. Das Verfahren nach Anspruch 28, worin das Pept|d an ein Trigerprotein adsorbiert oder kovalent
angefligt ist.

30. Das Verfahren nach einem der Anspriiche 28 und 29 weiterhin umfassend das Zusetzen eines
physiologisch akzeptablen Mediums.
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31. Das Verfahren nach einem der Anspriiche 28 bis 30, worin der Impfstoff gegen P. falciparum
Sporozoiten gerichtet ist.

32. Das Verfahren nach einem der Anspriiche 28 bis 31, worin der Wirkstoff immunchemisch reaktionsfahig
50 ist mit einem monoclonalen oder polyclonalen Antikérper gegen ein Sporozoiten-CS-Protein der Art P.
falciporum.
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Ansprliche 28 bis 32 zum Herstellen eines Medikaments zum Immunisieren sines Sdugers gegen
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11. Der Impfstoff nach einem der Anspriiche 8 bis 10. worin der Impfstoff gegen P. falciparum Sporozoiten
45 gerichtet ist.

12. Der Impfstoff nach einem der Anspriiche 8 bis 11, worin der Wirkstoff mit einem monoclonalen oder
polyclonalen AntikSrper gegen ein Sporozoiten-CS-Protein der Art P. falciparum immunchemisch
reaktionsfahig ist.
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13. Verwendung des Impfstoffs nach einem der Anspriiche 8 bis 12 zum Herstellen eines Medikaments

zum Immunisieren eines SAugers gegen Malaria.

14. Ein DNA-Fragment umfassend eine Desoxynucleotid-Sequenz, die fir eines der Peptide der Ansprliche
55 1 bis 5.codiert.

15. Ein rekombinantes DNA-Molekli umfassend das DNA-Fragment von Anspruch 14.
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