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Figure 9 is a plot of the amount of radiolabeled goat anti-mouse IgG recognizing mouse antisera bound to
engineered CS polypeptide, as a function of the mouse serum dilution.
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The DNA fragment chosen for insertion in the yeast host was:




fFGDRADGQPAGDRADGQPAGD

BAGCAGCT GGACAACCAGCAGGAGATAGAGCAGATGGACAGCCAGCAGGAGACAGAGCAGAT R A A G
‘P A G DR A D G Q P A GDgpoRorér2e?

N\CAGCCAGCAGGAGACAGAGCAGAT GGACAACCAGCAGGAGACAGAGCAGATGGACAACCAG G Q P A G
DGQPAGDRADGQP

GATAGAGCAGCT GGACAACCAGCAGGT GATAGAGCAGCTGGACAACCAGCAGGAGATAG 15 A G

SRR NG ESp A

NELCEGGACACARAGTAGCARGEITE AGTR , «_-m*s:w»'w Q\Q@\GQAPAA G
AAGQPAPGDI%ADDE:QPDAGQpacbnanc P A G D
ATAGAGCAGCT %&é@é&%&ﬁﬁé@ﬁ?ﬁ%@@éﬁ%ﬁé@&&a&ﬁ A

DP.AGDR A
@CA GCAC%A@ATAGAW&AC@&A&A&ARA@PGC&G@TG@ACRG %52 D A
P A G DBGAFAGGEAGRAGEAGAGAGRGCAGATGRARAACCACRACGAGACAGAGCAGATGGACAACCAG
GCAGGAGGAMCG@A@AWW&ATAAWG@'G@GAATWAFG B AGEG R AG

R G QNN E Gopyg CAGCTGGACAACCAG CAGG‘I‘GATAGAGCAGCTGGACAACCAGCAGGAGATAG

\C{;TETST%\A}ACREAQT$C$AS#T€A® EP 'IC'IhéTs fr %;Cé | ncll'\udescércgA g?lﬁg 't(aﬁdem

peat sequence PPEACATGGAGAEFCAGCRACCAGATAGH FPFACCACRPRACHTAGRECAGITGGH on
pf Dane, et al Bciknce @25° 628 ¢1AB4AR PprecedesQt i®e AepkatDd r 8gi ®dn,D akd

les for the aa‘h6@cﬁdAéGﬁ@ﬂﬁh@&ﬁécﬁdicﬁsdfcd&cﬁs&diﬂskéadﬁ@aﬂc&c&l@cﬁ"

SF7ar Speci esdt i made Bodh. Ay w%ted o Bard SR Gocflnd

arial sp¥cies that
\fragment was GREATARAGCRAEOTHIABCERAGTASCABNEAGIGCAGARAGARMFCLAS quc

igent i sol at 8d BOR ad desd¥ i RedPbyA AGnoR & . Aala (6 SR Pat entﬁpplbl ®at hon

i al not 55§ ﬁé&%'scmﬂc&Afmﬁs?amaéﬁccmuemﬁ?s&mw&hg@?&mm

orporated by r enpce S N, hgerd e e [

st plasnfd pAB 46%s'ades rllib\g% D hi? A §I eé labe ow Eor ex e55| on 09 t he

vi vax CS ant Fﬁﬁﬁc‘ﬁ?ﬁéﬁ G%Gﬁﬁﬁ?‘?‘ffcﬁfs RAABTARTRANGE "%@ AT yeast

cer- al dehydeA3-phd&sphat®R dehgdr@gdhae An& t Ne R;)I Gcoée Ne@ul at abl e

tohol dehydr o gRARGRCTS TGARNKEANTARCDACK TAAA G TTAIAGORSCAtIBGCACEEAARGEA CRdtAS

ot er  t oghet gr ofogoug ggnes | pwsyt e grqﬁwt;l of Yeagt fulgd ugesytq high

sity using glucose as a carbon source. etion of glucose In the nmedia

ing fernentative growh |eads to con- comtant induction of expression

t he heterol ogous protein. Incorporation of the plasm d into high copy

ber, aut ononmmissrhgmentifdiidesthé sntjreynde repdatsenuedes plua A tbgion thatissubstentidily pargipl to Re-

st cel | S350 € gioh bof@ams,tet aliSolence20816A8¢1984), Brqed@divi reppatregiin. and\sodes fos the @®ino acid se-

bt ei NS on i nduente SEP KINOPRENKTK®Q B@ast was grown in culture in YEP nmedi um

bW v yeast extThiactqueftelirejutiestis subseatendel gK Qdnhich iscorperved inisbmalaral specienihat have

@v, Two huntiesndnvestigagtedstodéte.yeast material were thus obtai ned and stored
[err]. The tThaforegbingnAdranestwas obteiredfromhe ensircaneyspbaloningpkbBa !?fd

ferent y®ases gaseribed hysArenl etyal (.S Datept fyppligation Ferig| NS4 GHR ?'l"@@i—@ 815-818, B4 er

bct r ophor esi §5dPB5BPR"S‘"W&V'°&'P"‘?° B%?Bﬂ’i"ffﬁ‘i‘?fd&@%%%ﬁ? ﬂémtp'asm' PAB24 as

yacryl am de g%r' P at jon of |ts h gen eedind -
e 1). The ex ‘153'& é% 'U‘ } gﬁfﬂg _: ngn &[ﬁi{ﬁ?ﬂﬁg
lined in Fi as | W’%‘ﬁ:‘f X AT to high density
berved t h&t T‘f’ # T Bf' 18 ot -'4“; gh Sniai Yrowiileddd & con-
nodoni nant g ¢ .- Spl%m@ﬁ:ﬁﬁm@heop?

bn heat ed at Y

g &ﬁwgﬁhkeébahyor
lﬁggé{.maptoet hanol (Gysm ., et al :

“Te NP inedin POV yﬁsl\bxﬁacﬁb%%pt&ﬂ Wke1% gluoose as

: 29, 19831 iy ISR Shitdrd 6t y@idt rhebediaivele S oBEIhedGnd Bibred 81- 180 © C.
| by no neans efifsitidt bﬁ&l@é&l y6ist Mmichﬁm&dh@odibléﬂmm SETErenyist protinslas welhus wulture
| | ar behavi Qhediimaidithen b @mhdr&abftﬂﬁ ARl tn 3. 5% sadidndodecyiatifiepblyattylamide gel gave
entially of ghhickidh ¥ Rbterdgeneiiiised FRtre Beiam 1. Theekpassiampaadieand plagnid pinstpystion
i on, woukd GRIYullinetAn Eigurd € andassiibedikeERample 1, below.

It had been observed that all antibodies to the P. knowlesi CS protein reoogmzed the immunodominant
epitope region of this protein even after the CS protein had been heated at 100°C for 30 minutes or subjected

to complete denaturation by treatment with 6M guanidine and 1% betamercaptoethanoi (Gysin, J., et al J. Exp.
6



SE ically reactive with anti-P.vivax CS protein antibodies, after being
surbj ected to heati ng conditions tha result in denat uration of
protei ns. Another inponderabl e was {Eﬁraa%ﬂa’kh%{he present invention, the
friagment of the CS protein was mixed with very large anounts of

non-r el evanWa‘Pg“ GPﬂsal‘vl » &0l Natuee 30529, 4983)- i ght 1 ead to the

f ar mul ati on_off 'a Lol L] mﬁﬁﬁﬂhﬂ%@dﬂwmwmmﬂm
epi t opes an fdtsé?'Y Yypilar hehavips upon heating s thayfRements throqoh Gensisting gssentially
fragnent s ﬁﬁ' °¥°8“ “?'?ﬁ?ﬂ‘?? 'f‘%“'%\?pd“%‘}e 'ﬂ?@[‘ r‘fg“'gﬂ%’ ‘@'E "6’“?9'?8‘“‘10
above heat|

step as the m
P.vivax CS g
will refer M}aﬁ;or

% e b wn“ngrw
i he ¢ t[ h
entire Nk Ot foth " | ggqu\ap&ggerto AR a%'?‘@g foha’ %‘e ¢

one QJ“ ai ni nﬂe%ﬂhéé?s Qﬁb ﬁ-&éeﬁi ilvEmorslbies a RlatingBp as e Mikidiep th tﬁeﬂﬁnﬂéﬁtﬁn fothetﬁﬁst-
wor d SequesigReered Bivik £b phigpeptide, (APused Rtid SRt &B@%ﬁoﬁ@bdﬁeﬂﬁh ydes
i N accor danery phdtdinTragmént,PEretBiRvwill réfs IRE eniBprdteih an eﬁnwwiuewaauemeweh&edem& i f
they have té&g, chadbnidifiiylanammo ebi@ielitues biléss FghiBingRe Use obhé word M'ebuehded Rwalle ui t O
t he C t @5 m derstood thaf polgpaptides arfd pbtidésactdrdante With the presehtitvestioX iill befuntBshallylequivalent
subj ect ed titthéydhave thesanie spapenck whithet the samerice Bdetiforthiiam thie\Ndo the Sterpintsdr framthe

|l ysed yeastwodelNtenmitugkk i al . The supernatant was separated, dried and

| yophi | i zed. Theaniktyre whs thercdubjentrditatating at 10¢2Ci which re2@ted binassive peecipitationtofiysed pdast

| mpr overrent cefl matsgali The supesnatantwas separated; sitigdzand hophillzed-iThe lyephilized supetiatani/residue

sol yt i,0rf° of shpyed q%‘%ﬁﬂﬂ%mﬁepw&wﬂé@mmﬁﬂ%@ﬂ %lﬁﬂﬁ)-l ed sequentially
o (27 ant on- BEOWBRGedepaLm oy o g ey 1 e xeenane
elute the € mwwneemﬁqmw ip glute &"q"!fffeﬁﬁﬁee'xﬂeeﬁd%ﬁ"%(?éme!?ﬁ"b' sieve chro-

Pa'éﬁglra:ohy% actions, copt ai ni g }a actlwt wer e
pSI‘I 1E [ fe ﬁﬂf g g ('J’é sﬁL %':% Iab%i E%%

[err] Ea h d?_

mh 0
capaC|tyt0|R 'ﬁ‘eﬂ :! "?}%:f
raa.maa.t.; on m&s&gﬁ%ﬂ

ant i - P. Vi vagamnodan: 'b¥§D§-PAé
t he P. VigyaXsdetact

R B&uSihd and s tHE b beEnic, inflafhiniafofy ahd tBiciMmpuri

the presentyith Ridvb B&bnlagsobifitdd with i tfsed eust@Bindtdrial ah@® fddt cAllfithediadbi 1 1ty toO
scal e-up. Theri dPHAE bdnibftition OEthd VR8St Bbrelsion pvo%éau@%nmé Mﬁiﬁé&brﬂﬁochs&ofme present
honpgeneousinvaitiofrbived AlBe 13 of plire C5 PfPestidd per RerlofyesEs bultire. Bivdn that 200itess F this editurd
t 0 be substwend gradubed if thre€days using pigSale @quipnieht (260THRL ferfrignter) it istapparedt thatjatye ahounts

t hat mays hao the lengineemd €8 polgeptide vantbla ntalcavhiladie th ashers perioddfiimaat eri al and yeast
cul t ure nedi aA20Hiter gtodk oflyeasdt extiact contairsi snffitierd enginkered &S polypertidedtn ipwisias about 25,000
procedur e dwihatsagaipst Piviaxcesingd00 mpicrogramsof oélypeptide peresreant | nventi on proved to
be 13 ng of pMeier a0&ntagesqf thetCGSchelyprptidel praduged infacgaedande with thewresent @yeption incivde thatn 0
liters of tthe engipedredpeptidper e produced in three days.using pilot scale

equi prmerft (ZSG)W"PEPWW"W#@Wﬁfeﬁﬂéﬁﬂm%mﬁ‘ﬂtaﬁg@&amunts 35 of
t he engi neere({’ SHR5 Méﬁy&%f‘wﬂm@"wm%m'%?ulﬁfggbéfwl+%yg‘§{1£rt ertlggd of
time. A200-1i |

pol ypept i de tr%gﬁ’ i éwgﬁ WWE@W"MM 5@'%‘!%%@"?”%"?%"”9 E%ﬁ'%%i'ﬂ‘gs
mcrograms of t rso or advanta widfver eﬁec%:sel

pol ypept deﬁo mg aon ej:? %dejﬁi(?ﬂib ﬁﬁat
the engi neef lof an

i mpurities % aﬁnhr—f;ﬁn

the native n shown to lﬁgﬁ&aﬁk\tygl mmnogenl c |n
rodents gyisi N, WW&X%W@&@%@%}%@&H’M&% Wwhiéh SEVhioie b Aiastuteinieh
ar e pr oduc egbvehta withott iiriing & dtopel © repeats and a conserved region of the CS
nol - ecule. 45 Anti bodies to the "repeats" have been shown to
neutralize m&eawuaﬁbﬂmeﬁwes endf Ligafidniinéd Vecto\Miahdhsharatidh of the lfosp¥epdti de
cont ai ni ng €dNs andERXprassioncd r €gi on al so neutralized parasite injectivity, but
the inhibitory activity coul d not be accurately quantitated (Vergara, et

al . J. | nmunolin.thelfSkbwing 4idnriptiérl 8 redtiStfian enddrutieasesand ehdymes are icortrivntially naailablecfoenc e
KLKQP, whi cfPharmeacie&ine Ciifnidal Go., (Rigsatehy, N.J.JoNew EnglemitBidlabs Bleverl&MA) Baehringer Mannheim
suggest s t hindiandppiis, INperiBethesda Research kabonatoriest Ind. (Gaithersburg, NY) and are uspi accpnding terihe
invention is described in detail below Ry specific exanples which are

intended to illustrate the invention without limting its scope. EXAMPLE 1:
Reitrlctlon of the P.vivax CS gene, Ligation into a Vector, Transfornmation

of & he Host Yeast Cells and Expression 55 In the follow ng description all
restriction endonucl eases and enzynes are conmercially available from
Phar ITB.CI a F| ne Chem caI Co. , (Piscataway, N.J.), New England Biol abs

~ e o A A



idi anapolis, IN) or Bethesda Research Laboratories, Inc. (Gaithersburg,
:and are used according to the 7 EP 0 307 472 Bl manufacturer's

st ruction. A pUC9 vector (Pharmacia FPA807@IRRIcal Co., Piscataway, NJ)
taining the P. vivax CS protein gene, was derived by subcloning a 15-kb
|1 fragnmentminteeirk@instraétion.t he BanH sites of EMBL3, a bacteriophage

bda vect or ( aa pUCSeeos@hRarnacid FiitXCheicalTho., Pistdtaway, Na)icomthiniaghé P.vitivi C8pr6t@iR igatle,
ber 754, 645wdsaeivedby subadhing\a 15&b Bgllb fragmetitisesd.intéihe BEmIRAEH EMBIS3, 8 batnibshdge
h Bgl | | andanioaivecton(hs disdiospdin Afnbiet] ak, U.S0Pdtenit apphication Sérial fumberT6)845 dnoarpatatadiby ref-
t he r epeaterance)uione®UCYGiwasdigested withl Bglll atsiXBahand gélprifidd & obtaid 38,1k Gment encoding
or por at ed |ajitheedpeateenuenchs (Affriot &b aly Stieneg R30:815 + 838, 188Snigenmerateddy referrpce.)d Thisge!l-mu-
h Fol d and fidd fragmentivastiven digeistedwith ekl sl Bapldind ligaed tothe ©lidwing \bl-phosnlioryiated iswnttietic
ker s synt hdinkerssynthgsizedhoynhpsphesamiditetmethadusingcipplied Bigsystpms' SeA DYAsynthesaer.

MDA DNA synt hesi zers. 10 I CCTTGGAACCATGG GGAACCTTGGTACCGTCT

bl Tonpl éhent ary t o ¢erdcanmsdraeg | | GCACCGAATGGACTCCATAG

TﬁteCTGAGGTATCCAGCTS@_c_%rﬁsﬁgqgsm Sall 20 Li nker |
pvi des for an ncol " Il provides a sail overhang. The

ker - cont ai ni ng fragnment was di gedced weohpheméntaayy @ IFokIS @veirhdngy gel

ect rophoresi s apfl cl @b d)ﬁq._@d b' di gested pBS 100 (construction
scri bed BBl ow) . The resul t| n asrnl I s _designated pAG P.vi- vaxl.
S100 is a pBR322- der—r—veeF%"a‘%ﬁQ‘i‘} AZFGAGETt he ADH 2 regul at ed GAPDH

ycer al dehyde- 3- phosBandhat e dehydrogenase:).lprormter (1200bp) and GAPDH
m nat or (900bp) (See Figure 1) and its construction 25 is described

ow. The ,ADH ZLMm&iae@rBrénmemateomseﬁkemamm@%um&rﬁﬂ, by cutting a

hsw’d cont ai ni ik 1ihKRR cottalnthg ir¥da@n Mmr&dalaaégmdsdm@genae&oﬁm&eamned
A ng, Nature o3dMNcdiEsl digebitd pés1aB@ansirbesH daSBddDelow)Y The Als@itiRpaSmidisidBsignBed pAG/P.yi-
striction ewmﬁo@i?% pBRE2R-Gbrived Hlfsmiicortainiiythe ADMR régifatdd BARDH (glychraldéy8e-BdKas-

art codon, Ghatéd@étydragenass) grikiote? {1260bp)End GAPD HtefiiHald2(200bg] (Seeegun 1) hdtkits Abastraktion
gi on. Th@s I aSadstribgberowt ure of a vector fragnent and two smaller frag- 30

Nt s was di gest E ADHL2 polidil Sflthecpraniite WwasichAstiutted B toNing cplisiid cahtbihing th&wid typetADE-2
ol |inkers hyene (pigsmhithpADR2; seg Beieraed Youfig, Natre (3064723 - @263(5982) incorporated by reference with the
A G C T Cré&tristioneenzyimeiFcaREl Whichsyts attapesitive d6Gneldtivie togel ATEG stanticoddn|re wistha<31 two other
eat ed DNA. TEies in pARIR2t qutsisie BNt AltHk2region; T resultiganminture (ofdbvagtor Tighnpnt apdstwo smaller frag-
par at ed B4 ormentsevas digestedowith Paidh pronyrieater to ramowryrbapt FP0hpoBynthetiséthebiinkerthaying the s
armaci a), cUHUeREPth the restriction enzyne Xhol, religated and used to
ansformE. coli to anpicillin resistance. The pos- 40 itions of the Xhol
nker additions were determ ned by RN&sgqoe@CcA i@ usi ng standard techni ques

|l known in the art One plasm d whi o) n Xhol |inker |qcated
thin the35' non-transcribed regi onGgP Ehé glﬁl-eéjfagene (position -232 from

G was cut V\nththeresrlcmn Lqﬁ mkrveéhgrnmem
feci fic nucl ggee s Sed % m\&:&g’mﬁ ? b
i %7535 \ it

; OR\:'-rétO creat o Y, ,egi
(e il | Bt i qan ndgmém.t.&res m&n@i
nstructed by, ghulkdt 0Agp chiefiska )@z%u RS the BAHoRBEREbB 55N of the ADH-

cor por at ed RQijcikd3b 4, 2NE Subsiiflerdy F&died With thd %sﬁ'bdoﬂg coRil tobreald IR6d? Vktbr Ridlecule

S. appl i cat ivavingheibRiht 618 at thShe arife Xtiol Miler@Rd amzoéﬂend 98 GAP\pbritibh df e pRIMOIEARES
HH  and £ 0Ronstriétbd by W@thgPlasthil SPGAPes distlbse@in EQropdaliPatéht Agplicatiénnd. 164,655 BECHiron Cor-
asm d pPGAP gofatith fledat Map3, 2985 iflcofpoiated bywefetbnée dné acbrdéd A liting)datead b edrreapuiding U.S.
rm nat or secGipglieatio Serat rio. 600 Sakfiletipn Map11, 1884) with the enzgimésBamiHi 2nd EcoRl, Soliongdday the iso-
4t es. The puratbn efcthd 0.4<GrbnA fragrentSPlasmichpRGAR|i$ 3 yedstplasthid dontainting a yeest GAPDHpromoter
AUl t o creat eandtetrhioatdrsesmehcerawith flankiog Bahdnl salirestriction endomucigasesitesorhe purified fragment was
asnm d pJ&i0sartidlyatigestet] with Beedzymesluitacieatea bintand haar thé\Bant gitetandysed o corigtsuct plasmid

ul - EcoRl GARJgtMnot erfragnent to the ADH 2 fragnent present on the |inear

ctor descri bedPlessuidplS104was Bensirpqted ity e ligatipn. aftie Ajyl-EseRt AP promejerdmementis the ADH-2

tained fr omf'i?ﬁ'a?!ﬁPfﬂs trg theligear yetog deseribed apaves o e g
The BamHl-Ncol ADH-GAP promoter fragment was obtained from plasmid pJS103, which is the same as

ss  pJS104 (supra) except that the GAP fragment of the ADH-GAP promoter is about 200 bp in pJS103 and 400

bp in pdS104. Construction of pJS103 was the same as that for pJS104 except that the 0.4 kb BamHI-EcoRl

" fragment was completely digested with Alul (instead of partially digested for pJS104) and a 200 bp fragment
was isolated.

plication NG gbhéh n%zmhﬁ'ﬁﬁ)v@&nwﬂ%@kkﬁﬁo %mm%uﬂ@&gble-smd specific -

.



. pJS104 (supra) except that the GAP fragment of the ADH GAP pronoter is

agout 200 bp in pJS103 and 400 bp In pJS1 04. Construction of pJS103 was

ti¥e same as that for pJS104 except EPloao7 472810. 4 kb BanHl - EcoRl fragnent was
Errpl etely digested with Alul (instead of partially digested for pJS104)

;

d a 200 bp thé afRFRBive Win bontini B1d profoter, P. iaxdegtisbt dAd erminatal, lwr'iﬁmm e

Qi ON CONteRpridsidf cdsBitte) WAETBIRE byldigedtioN With BurATBIrIe@ D lgel BbcBphiibsiland cloned into
(her ei naf t sBamiiaNgaRsh fABR4. APeeRICSR Hiap oF S asitid i€shbwiyia Big@g 81 sed by di gestion
Fth BanHl, [paB24 i & geatiexpredsion hedt (FRNZ)WARGH citaths G GitRktd 2l sddadhbls rdidg sy o6
PAB24. #r cad autdniasus iepficatidn i Peast (Broacs, Th: Molesuld df the Sdtchbro 2114455 SCold
yeast expr 8pring Harber s 1954 FandpBR222 selfiendes. dtaish cintalhs théyeast URAG gehédetiver trors flapmid C €S
necessary Yow24 $Potstein, etz Gane (10793 8:1Zipdorpoated byreferenge) arsit the( yi8ash bELI2Y gana deriviad feaul ar
Bl ol ogy of piaimid hGihisee BuepearaiPateny Anplicatioh: Sedd) No.(J36,2D1 Bfed ion Judrstr 220198 Pindhenami 68 1)
and pBR322Skiten Enmerstion incaipisted byt reference). Insertianaof the PG syntasette wae i tie BamHpsita ofri d
YEp24™(Bot BB Jhug integupting the gene for GacderialResistaricn tadetmerclie ed by ref erence) and
t’he Qeast LEU2d gene derived fromplasmd pCl| (see European Patent

Expegspipnof Piyiyax GS proteing

A‘ppl icatio fled on August 22, 1984 in the nane of
th ron Cor porat |hon |ncorvgorat ed b reference Insertlon of the exgresm on
cassette was 3 "_'J-‘-'-zg:,yy_ trgin A1 hf g ank
for bact er P, RERSP AR 9V At ‘;

At

T or SUET R : (%S
Sacchar onyges ;' G SLAE, ol nges gg'g an &é?gu QUL
o L R tﬁ? ‘m e
Acad. Sgi . m%reﬁo@& &lumao% ( 8)and d}ﬁtgrae lmaﬂéﬂ@%até
har ber’i ng adoﬁ%ﬂa?édqféaﬁéﬁ%ﬂrsﬁb,%a% Bdiyaé¥iatnide me%ﬁaﬂé.s((L&Hﬁi rl@nd ﬁmuet eOI)
sel ective L 167), amné KelniRwith CadntaSicie, SdayBandONdbbut S6DSlas Sbrved Adratss t
pl asmi d CaRorkfrshsfoimanis lRbrftaifiRthe P vivaN didsmRIFYRE 8). THiXaREWA deleltedlin|thts€ cbild trate-
(v/Vv) in YickinddWith ié exprsio vei] whlE being dB6ekr idm BRFRILS GT@)ils harbdting 86n@di POMPRasmid
gr own (28 Sdliefiisivhip@Rin(@add0nt fordvbr)10% Bf the total célpebitdin) TheCersbrtforaBriotmal el @thration (384D t he
presence overss dskbypredicieicipn DNAlcbratracti¢ripmay becattdbuthible It apbinaleds iSO bipdiiglas peavidusiyhe
| ysat es weregorteld far P{{ngwledi S peteins (GzakiLefjait, Call 84:165, 4983p drobablyalue o tivedeveprapoitior of ed
t o pol yacr iideophabis regiduese| ect r ophoresis (Laemm i, U K, Nature, 277:680,

1970) . Fol | oviP peyfiem the ideatity afithe A8iDderd proteins pyinthesized by xeast yens glseisubmittas o Westsgy D
was obs®r veanslysis Clegred yeqstlysates aepareraprdgcrieadiabove wite slegtyon 'Q%‘“FW‘Y@‘FM“’W%m d
(Fi gur e 3) {Laemmii;supra)and proteing werp subgrquently qlectreblottedgnioai e filfegs (Frud

expr essi oan@“% ;ﬁg asgl@masﬂees'mbe%fpfaewgh %(BE@I"I F8San ‘f

control ?BEF'(S?’QF;L]“& %Jﬂ f"?"sf g

the tot I

23ED Opsged?° ee {i@g’;ﬁg ;ﬁé‘w‘"ﬁ%‘ ISES ! " °”’é*r§ltj>§
bi ndi . W

Olelnl | gg ?ggg% “@\% &%Rg de 3?he Fowe;r oportlon of hydr ophob| C
residues. M&mm 9@@ fipoftbois BBlypdHEDor A et RS Synthesi zed by
yeast wgre yeast |ysates

prepared as GRspdaitebired BveasiNGY fart 8t tREdruniRDSIGARARIyRIptide Wedeprdpiredad il Exafiiple 3.
(Laer mm i , TieliRpradsedptivpbtits @ndistedWED3A afrind SEEH-IRIdInY allf 16 repodl igthdirtihd @ Bbriderved
nitrocell u}egwaﬁ: nbrhély Région (| $Ddie]\.B.Sét al, Sdience 225628 (1963). The"R-Befmindb@inino bhifid of the ex-
76: 3450, 197re3sed pdbpéptiié © alanise ip the inixiestdetpaskiohorio. 3857 (GCAY and e (CRSHAYinal amideRiBidan d
subsequent prgiine atratiediide\pdsitiord noDI08451086 (ACAR AFriob) elchy, Stienck’230:615-818, CIBSThe ffiesk sterf Or
12h at [ er ofjpur¥icatioh ofitttepeptideagmentasinassediy yénsticotsiBBasisiiectimiheextaststatamproaiires
ant i - nous eofaR°Chte purtioatouyes redorwed #5 fllows er adi sh per oxi dase (Bi oRad Labors-
35 tories, Rxeasision peliciad yepssfrom 20)litessbfiveeist cyitine were prepareddn & epd keater, dijuting the yeast

i ncubat ed injan Raustyolyme of §i IV sadismahesghatecbuffes) bt 7. %@%J@P@gﬂmﬂ EPBwY eMtWﬁFén'Rad

Ri.chnorfdl, tyipethyistifopyfyierde) antjamispagsamper mbof apapiafing T (370mR wasadded ja 200l of
prote| n r ebRiing wates qontaining 1 W%Wrﬂ?‘m‘é&““ ptingThe _ '2‘"‘9‘“'
Purificati Eﬁﬁa‘UP"ft‘H@C@P‘F‘é‘ 9P BE@P%‘@‘“ GRSt Sf PFQ)% E’I‘e"fpﬁ Yﬁiﬁ?ﬁﬂ( 40
The yeast mgHe nde t e

were pr epa otf 234

R 709

anmi no &ti ds i '

et an .eg“*f"' ewgggﬁgm ?Mz i Jbﬁ% %m "
; IS

posi tions no erm nal "am no aci pro |ne at
nucl eoti de positions no. 1084-1086 (CC®; Arnot, et al, Science

230: 815-818, 1985 The first step of purification of the pepti de fragnent
by essed by yeast consisted of subjecting the extracts to tenperatures




I err] The purification was performed as follows: Extracts from pelleted
fast from20 liters of yeast culture were prepared in a bead beater,

q .I uting the yeast in an equal vol unmeepafae? sz Bd sodi um phosphat e buffer pH
k'3, 0.1% Triton-X, 1 nM EDTA, 1 mM PMSF (phe- 50

Y1 met hyl sul f 05 bER) L AR o iscllaw e RS B il
70 ) vas %4[1‘, ﬁ%ﬁﬁ%&%ﬁ d,wkh&saﬁ@wrg&;ﬁiﬁmi )
j crogrant m 1§ o e e O s e T
gerr] and - kegdtind e@hﬂ‘@ﬁhf@fﬂl‘rﬂe@ﬁ:a%wgrﬁﬂmﬁl%fch ??:dorlﬁl'oflgeiﬁﬁuaﬁme?w&@&ﬁ&faw#iﬁ-

he ni Xt Urse \Yas1,500eH & the aind biftéc hisGtanRG.75 M A28 Fheresdribe B drQimBidrd2Bife pBGeptide
nute in a Bﬂﬁémash&&.meﬂmfgma the Soll R VRS detdcteliBsind RBM{ETRNE radibimnidnbasddescribed

ol o Alto, Chokor fifteen mnutes. The supernatant was renoved and then
yophi | i zed. 55rhe positivelffdetiods alutédibefvebriiactibRRoslE5SIGH a6@fimétiicallpdOk with canductidifie between
gentrifuged t2and W@iMS(Eg.c). Thetkl fraciohs 6890 wehd Tiplillized) Fedissolved 60 Il 6 0:3M NaiCl @k dialyzed
@i al Yzed ext eganst®3 M NaGkat no tehhpetatrd fecsevend] @ourd. The didyzhte was centtifl:géd/to pimolve a srokll
doai ¥ The penelat ofinsgublé material @rd oheithizd, id/1290 ol iwassybjetted ©imotecylirsiephehranalpgfapiyron
gH 7.5, and tSerhadexGeRO0 (PhaimagiapedilitwatedivithiorsiM sodium chierige.(The SephBiiex Waesuperfing and the
as centrif u%ﬁnwwﬁmo diametercing HP0cmipnge Paredles ob2om! peisjieacwergicoliested frpm fthe column.
: e GF polypepfideeliiesin a ghrpsymmetticstpealobriweemtubes[S-AF- Howeyen saterials with higher
Phar maci # FEffowss exlecyiar weightdnsmaligaprounts wers distifiuterin tubine pregeding @ny follqwing this peak.
frat ed i n t h&heenentheffybes 51-Siwerg pogipd. dialveed etansiyaly againstristiled watsrpaqlyophifized A tofl 4
31 m per t uB@W@Q %waa@tcwmm°wp'mh%§eff F?é?’l"’(ﬁ)&s‘??éﬂs bisisversgloulsied that the

i hsznﬁuf?fep"%qf%fﬁvﬁ gé;g oﬁm wrs‘dm'e f"%yegﬁmqq%
|

fuf fet wefle
ontaining O

ntratlons
e 8 7)B
he vari ous B L&pfaoéi:‘ go?m ‘%%%“ ﬁo%" 3@ rivay0 A

onpetitiv

feticen fpactinn e AR &ea Lw,s; Asritk
and 10 nS (hyigd mﬁ%nopmagﬁédlﬁ% hé?gr'i%%&és% mﬁﬁﬁh &@ 't:?ﬁ |ur: vnvax Be-
edi ssol ved iwaeft) dtt AEd by fhe amadyNSt 073 M Nall

oom t enper at ursoffdQtatesRmpdtale rsumﬁ.ﬁunonlasf v emm%cﬂmngmdle%wwipm dﬁrﬁlﬁﬂiée
§ smal | anoupirifidtion freceliuté | The SEdardicadve RIMingXREddsé bifafitigeh with the Sigridl obtaities in the radio-
qubj ect edst OinfifheRsHy Vs prefived a6 foNlGWSEThe glrifipd) ¥ndiieera® 05 pallpiptide wikladidriballed with 35 to
gqui | i br at ed aspetitic ddtivity dflaBaati2 x1TF htS per Ahiute pérenichgitapsiaein veing the wpiknbwiniedogertmdtine
ol untm was 5 od Mixtures@dbrtainitga constaht 2Béintotradiotabeliedsmpipéetssi G polypeptidie gne variablé emausise
ol | ect ed f r ofpuifiad caiifl.ei omiabelB)engiteered ICS patyrieptitie (ivd tutalvdiuma of1 0&tigrolers)weremrepared |
geak bet ween Thityreisroifiers & the mikiures marg thenedelivered odhetiottdm dfwglisaf middtiterplates prevoeated with

§o| ecul ar3swe mgipclonahantihediels & thexeitgumepgrozgite protdin of Plesmodium vivax (2ft2) dbis posasiotsl alibedyd
fol | owi ng t hregctpeithithe repatitive enitereiaf the qircumspisensiteprately (NgedinE. thotal.d Exp. Med:) 156:26, 1962).
Qa’[ pur e cP"PE‘l‘j'i‘?Eﬂé? i} 4 B‘P"P%“’ﬁ*!ﬂ‘ eEﬂS& m@@ésav deterirdcappentrations of cold peptide asl%
aIc ated t f"ef"pgg e mk( fracdipnsjand of the extracts yagperforpgg e.
¢f pure pf”otgj Jpsgipedst 8; "hbt m{S‘Fd zﬁ?mgfﬂ 4 fandard yrve F)[‘%:Eﬂ'
A5 Pttt e phyiduiii e g
julfate poly e re ?s ” ‘Egr:@ %eg':a ullu in 2 tG
Jtsoelectric Bgﬁ zsé ?";%
g per m
anol ecul ar wei ght bet weenélS 000" an 45, 000 Fig. . The extinction
goefficient gkamiie NRNRABIEEH f nfide with thd b Magpt i de cont ai ni ng
ng of prot&n per Was Sanpl € o € po ypeptrde was subjected
dl ani ne- gl ut swigd-Wetikter, 82 Weéki bR rhideSwereinjectddaith §0 itrogHaris of B1@ puritied pepidecidstibed on alu-
Anot her sanpmBumagiroxideliTalea bl sixvdeksiaftdiwdrds, the mite were BaosePwitithgsaineddse ofahtigan again
pnocl onal andingamchine® hgdsmdiie s adjuvant.(TeredagiSater, the icawers biEtl areithedena were subjected Bana-
ant i body.s5A goftércblatescare ceatedpwithipuiified engitkiersid rGLIPniyaentide; (1Ricricrograras/iil gn BBS)ednd thene
engi neer ed CBoysaied the welscith §o micrelitersiotvaponsidiuitionsiaf th movseervny ie PESFRRA. Jheywells were
. urve rel ati Q washedand ee-inqubated withSA.000 ape of mdiclshelied affinityypusifiedapal anti-Maese iprERngglo-
| 3

xt ensi vel y Abpdnhibitery effest pfitheepid pgptide on th dinding,gfitiellqbsled pepfide ta thy bottory Hie weils g
§ he recovere
%u{h i ,é;mﬁ
i|soel ect ric Kéjﬁm&% ing':% STE:%E%% X Wt
ae N
jo partiagp N-t ﬂ'héfﬁtﬂﬂédeﬁﬁﬁé&ﬂ@gp&ﬁ%b&&h&ﬂﬁﬂds&dh@admﬁg@ﬁﬁmﬁﬁﬁmﬁﬁmdfemale
ween 75 andly8SBpapfimsineradiometticassaytedetotantitodiesto khe CSaoigpentidecid thisassandhe wells of mi-
i mrunoas %4 (Waepmymierpgran of protein) Jiuted\iPBSTBRA. o wefls were theh washedagaly andyounted.

oI ypeptide was radiol abelled with 1251 t4q a specific activity of about2 Xx
ferr] counts per mnute per mcrogram protein using the well-known iodogen
et h- od. M xtures containing a constant anount of radiol abel |l ed engi neered
& pol ypeptide and variable amounts of purified cold (i.e. unlabeled)
eng| neered CS poI ypeptlde (| n a total voI une of 100 mcrollters) vere



J. Exp. Med., 156:20,1 I nhibitory effect of the cold

A the bindi ng of the |abel ed peptide to the bottomof the wells

s propor t iABmere reagted with e argingered CF aplyrsptide 9t diutinas, ef; 119,000 pr; greatee Ih 'él'P T ed
concent ra?qaﬂ?@fﬂ\e%ﬂf shewn infig. %\ﬁ"%‘é"*f%’é’ﬁ’?& B 'a'ﬁﬁ W“rﬁ a
The assay Teped M”Em Pﬁ’f?f’] vGY3 Showndn UP"’E qj:eksact ly

P er e |
40 as desc @% e 5?28" %fa i t&dsgffé'é o '?fyﬁm tg@ﬁoﬁg .%
protein peptl_e 5}][ 7{%:

Wi 'lh the repetitive epi tOpS§p§3J7$ﬁ2§" rcunsporozoite protein. (Nardin

tei
111 {tcauon 0& g

) '%% "fik g‘saienc P s.wrme
serg?ea

a phos- pha nti 'bQ%e%ﬁMH&a% lotmbthe
(BSA) and O@Z wﬁﬁéatqt ob§ ab&fathre&safs orrﬁhes&saﬁﬁau&,
ve cal gul at ggrg b@fns&é?ﬁr%@ée%&nﬂdh&e%@o’%te{;ﬁ Bre Rtlin 5§ 100 Of
cir g;l B POT 029t KelsyRthélic AB-BmiAé beid bépﬁcfe&&dtaiaahéebﬁa ihISHANEYidtingfof AriiBodibs) prdsetth the

I al  wapoaiattisdim,ad thé ReistoPpiadtic pidieeEédated With 1he emiriedred S éigpeptitie! ih thesenind | al
st ep of pur ipdirichts, Wfirsi indabated samblea\biMagi:4,dve diutibd of g podled deeuretrdnt the tive (dbiained t ep
renoved nor aftérdthe 2r0tiosiér réjéution) Gith Inelessingiondanttttiansiof the riéemipb sicid peplidé destribed .
SDS- PAGE of abtve. Asraicgntrobsangies biseduswebe)rdibiitdd with the samercpocantiation afénothe:18-mgr pep- t he
yeast - engi neide eith Rifferantiandotelaipd pequeree stamino acifié Ecliwing i inckbatiegiof rre hext atropm
pol ypept i de temperatune 30 micelitersf the mixhirésyesre added taiwelis of plates prac W%WPB‘FW“’
femal e Swi s<FSmslypentide. The wels were thep weshefl.decubgindvith radislebeligd ggat FP“HEP“FH
of the puri foul bees washecpgaip and cqunted, Tﬂfm '?J'éig 1
weeks @After V\HP peptide (Gt ‘&SW@'@G&‘?PH@'WW 'gﬁal n

n O

usi Mcal um AR m"aé" %mag;wﬁﬁ?'"gs s Ay o
and e serd a ab gfs ntfiets &§§}

det ect an
croti ter

4@&55

m crograrm rﬁ; eWsttt\bo ncmcﬁE &rﬁlrﬁr)Of
vari ous d % YEdptide t¥/8 EfridrBRRINEAS hed
and re-in }3 Wi é\ .té& kel lahd/th® BritbédyRentehBeih
anti - nousg, eea tove. m&wswn@mma sePd 1eEcghied thts bridligdptide
PBS- BSj. ImuﬁAﬁé 419:2006 ergnéaen maemg ofafiatioRs @A @ost O tfise Bera @hown iFg.02307 472
Bl Al |l sera Theash Rée Wb Bstbd 6 irigh RRRARIoeSemaluyingnd spdezaite off Vivixiasths agigen.

1: 10, 000 @l seid wérk positive hrailtionsior 1:3,000f or grebted r at i on- of the pool ed sera are
shown i N Fi Finafly, anbhat expdtienet demsmatraialtha refutickly Iaw Igeisahativrdies tofthecangindeodiGSprar o

t he "r epesdirsieutndiizd the infactivity of:Px Vi@ spararpités Thecessay lwaswperformed g desqrbed; iprd imeunol.
descr i ed 152:408)9984 (ncaparyted tyedferencé Bisingthe bureaningpatamsiceltioe Hari2ies fnp PRrasit g

t he sequeinsssiohABe-r@iulfs, Gt forfriroTable 4-beloy. shawthai significant degree of jppibiienyas © 'P?q—ﬂ[j)
two t andeRermmdisdiors affi:510A% The pearteptagesbinbibiiensiwere falsulatodash100{(neen mﬂ? 5ed
in (a) copesiangfontoispipilentraignensistasiof Perossites iaqubsied with squivglent copcepigptions ofygr
9. 85 amg! (PreddMins) BeuseseY™y ef - erence in the present application; and (b)
Arnét,;“et al. Science, 230.815, 1985. This peptide was used to coat wells
of rrr‘Crotlter pl ates and the anti bod%ﬁnts of the sera detected by the
i mmunor adi onetri c assay descri bed ab sera react ed vvith titers at

1: 4,000 or above. IHHEBI'ESQFHQFO OFEORD JINTP HEPAZ[ 5 obt ai ned

after the second o $ WSHBQPEE 3’\%?’?  FEEASE0. 2) The
synthetic 1 8-am e pEt-oe . e v = bindi ng of
anti bodi es, presept,ifst L nnt [ serum to the hkﬁl@ oRl astic plates

coat ed mnth the e ypeptide. In these nts, we first
I ncubat ed sanples of as843,000 dilution of the pooled sepgm fromthe m ce
(obtai ged after the 2pdobooster rejection) wth increasimg concentrations
of the 18-am no aci dspepti de descri bed 15 above. As a2control, sanples
of serum were incubated with the sanme concentration of another 18-nmer pep-
tide with a different and unrel ated sequence of am no acids. Follow ng an

I ncubation of one hour at roomtenperature, 30 mcroliters of the m xtures
wer e agdecldimswel | s of plates precoated with the engi neered CS pol ypepti de.
The wells were then washed, incubated with radiol abell ed goat anti-nouse

i munogl o-. bmmlupepwfdweq:anﬂm@aaﬂ@menwag‘ﬁe@g&g@fmﬁ"wfd counted. The results
shown in Fig. 11 denonstrated that the 20 " repeat" peptide (but not
the control peptide) inhibited about 5Q% of the reaction between the

anti bodies and the CS protein. Al dilutions and washings in these
experiments were perfornmed with PBS-BSA. The sane sera were al so anal yzed
for the possible presence of antibodies to Region 1 of Dane, et al., supra.
Folt hi s pur pose, we used as an imobilized antigen a small synthetic
peptide [err] Lys-lle-Q3 u-Arg-Asn-Lys-Leu-Lys-Ad n-Pro-COOH. This peptide
|ncludes a sequence of f|ve an1no aC|ds 25 mhlch are conmon to aII CS

. o o v o . o I B o ~



afe extraneous to the CS protein and were added for purposes of coupling

t he peptide to a carrier protein arég 3?.;1% I beIIing with 1251. This peptide
s used to coat wells of mcrotiter p €s and the anti body contents in

he sera were detected as described above. After the second booster, all

br a recognl ﬂae@magte%m the engipeqrer-Ceplypentidapt diytions 96 1:19008 orgrentes The resuits g
he resultd?%a Pa?'maeﬁsha i 68 %?hafﬁ&%eée’g@?@'ﬂeg'aﬁdmmﬁ?fﬂ“ leg fo therp, o
bra were

CP prgtein At PREe roz |te

{ P vivax ac'mprwg%l e ?%WS\%‘*@@ GY
greater " .,. % E .| ogﬁ.

pvelsS O an
nfectivity %& ? bl eﬁﬁl Su B
N J. 1 MuNOlaee, Ntﬁﬁﬁai rﬁ%%bﬁfﬁ%{e of bbrtidhd of
iman h@patorseaosﬂ.h Afmﬁe .,t,&w%}esm HDREGSDL € 1 nvasion.
psutt's, set 2 ﬁﬁetdgnméac {88hifo &aa ,Ja&ld@was S804ed 1B Rhib®the biskdgl of Stibddied GPds8R mqﬂe
nhi ¥t i on WasoeinBdeRsi] tcthe Wk bf Bladiid Hiitds@Bstedfith ieTengikiared TS Polpistptide!Th BgsssexOf

hhi bi ti 0NS  \WerinfenGakefirkiicashicaSamsiés-f 4 13,000 GR0R bf tER0IEE serdth fron/e fite fbtainbd

bnt r ol s) X 10Qfter thedPridrbabsler eafetGony witiCin@éasing GdnoehbratioRsSof itheCiBkaming Gicidipeftidedpstribed ent
pncent#at | ozBovefAsa@bntrol)Emplepdfeerumwera Bubaiedisith tieaameiconcBAEItibn df arlottilel Bimer gelpt OF
VI VAX SPORd ith lebdferdNiidnd krhrbldted deqlieidddfainino 2dids Rtotideing AhlThbubaiion [6Bnié Gour kifroom
EAST- 45 temperature, 30 ENGIitEBRAEOMIGEePREE Btiddd (cSellsionpBies nietate)l with the engineered

% | nhi bi t i on GS(polypeptide. The welis were then washed, incubated with radiclabelled goat argiimaueg)immunogio-

91 1, 000 bulin, as described above, washed again and counted. The resuits showyi Fig. 1) ggnonshaﬁed that the

4% 55 Q@Pai ns @Peaﬁggmdzge f thecanse) deawh'aqhﬁdﬁbpuawgem?eeefwméﬁ'
egsbatial |y gpdthe bifutionsand msemvm@ﬂwww “I‘Fé og%%@%ﬁe

OO—'—"‘:T—'—'—OOUJ—H/)H'

<

I tid éﬂ‘e m%ﬂeﬁmwara'md @0@7" qus Ip grgpeope of 2P fran
of { he’ pook sspalamibie s o

afount s_of pwt'mne%‘ig Befeq_g
,xﬁs’&;;*i ol

Pt
in two Bxp tl ) Al%e";?:"% un%;}onc\' #rs
204 fib BntiABHy contents in

(13 ner) cgQ LI I &e
and repres .q_p, LV, R ivE)

e 2 dbte Eﬂiﬁ% 39&9% tﬂgs rgy Paﬂ&er@ﬂ&lghﬁﬁi&@&naﬁ%ﬂh@é
NO. 7544645 di ﬁsdofe-aoé Yreste 2 Y tithaBrS b YoBilcBfledaerh Rishovl iEFAIGA2) N t he

synt hesi zeg,
present  appl ith@édrere aSlestdd) ﬁ&uﬁ@ﬂmm@kfl@l’&eoeﬁ@nﬁﬁ&@es%uﬁ@ vive@bthe drtiben.
peptide wagy skpdlrd fos@RAdt di nﬁsf@ﬁ‘ompdmrter pl ates and the anti body
contents of trjRISabRerERieRMbrit enkdyistialde that TERLVELY iBW eRdIdS fritibodis Rl eflgifaprad O8 gro-
above. Al tenarettralifeitid ifdctvity dn Pivivae speroadites. THe 484) vaas peripwied as escribegidny. timmupbl.
titrat |33ns132£909.aet45(ﬂc&ﬁ>raﬁed by Ge@etence) béirgitiechtimar Hepatorba vell line Blep i aa tire taggetof basasite er
i nj ection Bvasios!Mhemesilts, $et fgcth ihTabl@l) befdwe stowtah@ significa® degnéernd inhibition wae obtaioRd aha s
al so used seyuh dihitibristof 1:A.0000Thectiervgntages efrinhitiiionli wese calsuleted ag 100Kmeprcexpesigieptd val-
ant i ser um uesmeahef comtiols)x109]. Coritrals bongisted of sromzoitesineubiatod with equivaleptseficpiwations|of aar-
poI )(egptld@a‘(l’fﬂ'mmesﬂ.'}MI ments, we first incubated sanples of a

0®di | uti on of the pooled serumfromthe m ce (obtained after the 2nd
boost er rejection) with increasing COBC§EE rft ions of the 18-am no acid
pepti de described 15 above. As a , sanpl es of ser um wer e
i ncubated wi th t heINHEBITION OF rBi | MOVAX SROROZOITES NENTQePEPArde Wth a
different and unreT%E’@EF%e : eNéé‘RQf Bamwmgs (73 |m n§ Trncubati on of
one houf at room tEHE g wer e added to
wel |'s of plates pr . o e1eng| neered CS pol %R RL&% on The well's
were then washed, r adi ol abel | ed goat ) I mmunogl o-
bulin, as described aboygp washed again and counted. Theghesults shown in
Fiig. 1ll,denonstrated i ggo t he 20 "repeat" peptide (bgy not the control
pépt i dego i nhi bited ab®uod0% of the reaction between thegganti bodies and the
CS protein. Al dilutions and washings in these experiments were performed
vmth PBS- BSA. The sane sera were al so anal yzed for the possible presence of
antibodies to Region 1 of Dane, et al., supra. For this purpose, we used as
ar] i modsi | icrds anti gen a smal | synthetic peptide NHrCys-Tyr-Asn-Qd u-
Lys-11e-G u-Arg-Asn-Lys-Leu-Lys-G n-Pro-COOH. This peptide includes a
sgquence oft. f Apeypaptide bawingiad smino acid sequence consisting essentially of:

I —

) O R L




8 date, Lys-Leu-Lys-A@n-Pro (Dane et al., Science 225-593,1984, and Enea,
, personal communication). The firsepogsez42zB8no aci ds (Cys and Tyr) are
@<t raneous to the CS protein and were added for purposes of coupling the

geptide to a carrj §f gPROfeh R G kaﬂ'l@'@%b'bwa%tb éq;rp] GBI R Rapld de was
sed to coat wells of mcrotiter Bates and the antib dglcontentsmthe

&ra were detect R Bad FeBcRibd CaBobe® bt Br"’t"hLg LR F PoBsPeP CHIP sera
ecogni zed this sid D peptp d® GP® atcdd IRIAI pns @ A: @, D 20D grea@ & G The

e also test ed Bt At L AruRoR Bdt BeRends bt kgt Ahe SR ART &or p
vax as the antifydnG R P Ba¥ D ReAeDpdd Pi ¥eGC &t RAA| MG €h ¥ efGlﬂjRGO(D or
eater. Finally.canelfes £509 ATB HoTRNS A o 805193 A @ plkvely d @

vel s of ant|b0d| es to the engi neere o- tein neutralize th

fectivim of P fak Spbrbfol Bsh TRECBEF Aad b ToMBEE GG | bed
ifin I~ munol . 3% NL32G69A%N 084 N( ENR a8 pokated by Ked &t enaey @St g W e human
epatona cel | i Hep 62 as the targetof parasite invasion. The results,
get forth in Tabl’€ I, below, show that a significant degree of inhibition
bs obtained at serumdilutions of 1: 5,000. The percentages of inhibitions

ere cal cifl afedARRCSES Y P?é'a%a wgg‘"gmﬁéaﬂmeﬂde ag definadin.glaip { W‘PQ)‘I"%I%S of.
§0]. Controls con( °§?’ Ef kilohas9 @?“FW&GT?&P@&MC%%WF‘EW““" le vector;
goncentrati ons of id Ao ei':;‘ﬂﬂﬁ'f eoi NHI BI T P. VI VAX
§PORCZOI TES |NTo '"‘ e omeg) ’{%@r a"I‘Jde“"FPIE’ YEAST-
Briore om oo A Golol i i oo I | OXT01) [er 1] |
; 2 :5 0 tion ® cultunnf s6|8 Seast under conditions which allow expression of the pl%gem%ﬁgoded by said vectaf.7
3 000 ?gr;dharvestmg the medium containing said expressed profe! %2 55 d ai.r’rB 1. A
gol ypepti de havi ng an ani no am% sequence consi sting essentially of: EP

307 47 2 ,81 sAERIEintidedddoldrditigtiRAbivRAtraiR Sdid suitabid vactor fé9 sibclonihy $aid@abimént fsplc® A

lGoP A GDRADGOPAGDRADGOPAGDRADGOPAGDRAD G
) P A G D R A ATIS Rrpcpsszeeyrdingito ¢iaim 2 @hefpipsall yeashexpressian vestaisiplasmic pAB34 containing said
GQPA@RADGQPA@W@MM@@@AGDRAAGQPAGDRAAGQPAG
RAAGOQ o

| Eai@‘@hG P grtqerg:A AaGalG I\{

Q N N ExG qupalnidéi ce QS d yb te | e-3- ho
§r ocess for preg,?a y rﬁ&ﬁ‘ 8ere ? ﬁdep'?i'g" deaf‘?ﬁgﬁ XfeameT
‘qonprising the eps talnlng a 15 kllobase restriction

qndonucl ese Bgl Tié pr&ess\aowafng@amfwhagmm hyb#d flontotdr ls@BlaRed/ Rt ghismid(p8)103.
qubcl oning said fragment in a suitable vector; (c) obtaining a 4.1 kil obase
vi vax BNATf r Sprmeoresscoctirding th caimSdurtheromtzitingyeast 2 5o genvences. (d)

ilncorporating said fragnent into agéeast expr essi on vector (e)

transf or ni ng eﬁ%“[p’%‘*ﬁ?"%“é‘f"@ R gFme F’S‘ﬂs%tﬁ“ﬁi"meﬁ Y?a“diﬁ"f"ﬂfp?@ sai d yeast

nder condi tigon f
ect , and (9 9) m ch%tl ng th éﬁ&g@ﬁéﬁ@s@%&gﬁ%ﬁﬁw%ﬁ?ﬁ 8‘5‘9%52% %FlegﬁmWS
. The p #ocess accordl ng to claim2 wherein said swtabl e vector for
qubcl oni ng s ao.d Ah arighakiiih vacsin® tdniprisirg. a polybeptiderad 8&tméd in GG 1Chind @ phySiol6gicdilyacdeptable
erein sai d yemediunexpr essi on vector is plasm d pAB24 containing said 4.1
i | obase P.vivax DNA fragnment 5. The process according to claim4 wherein
ai d exprgssion vector further contains an al cohol dehydroge- nase-2 and
| ycer al dehy @ateBtaphpriicheit ¢ dehydr.ogenase hybrid pronoter and a
cherldehyde 3- phos-

1. Polypeptid, das eine Aminoséuresequenz aufweist, die im wesentlichen aus:

(L0 (N T

e

12 | AR VAR

whi ch are cormmon to all CS proteins fromall nalaria parasites exam ned .

A

emr——



at e dehydrogenase termnator. 6. The process according to claim5

erein said hybrid pronoter is obtgl ned fromplasmd pSJ103. 35 7. The
prlocess according to claim6 furthe PR 3¢f42¢ i ng yeast 2 nu sequences. 8.
The process according to claim?2 wherel n said transfornmed yeast is strain
AH110. 9. The gr r - 3 ereln said transforned yeast
arie cultured i nRI gﬁ%?‘rs]gaggﬂléj'ltng \?é? ?03 m Brréo‘?zf ME PR ARG malaria
vacci ne conpri sl & Gl ?p’é;ﬁﬁd@ asAd'-’eﬂ Roll A G QI RiAnGLDaRdAaD G Q P

pHysi ol o %I cal | yaasqe abbes e 4rg R Rabeé't@@sﬂrﬁf&tk ' opgodg?&} igd, das

A f t, di t
B A 3 ﬁﬁ%ﬁwé‘ié@p&’ﬁﬁﬁéﬁémmm Q PAG D
R4 DG Q PA GD FAAAAGQPAA@DRAED@@PA@IEA@GQ&A

Alncopac IR AL BRI YRR WW%A% S Aco

GAGEAI AGGNAGEES® RNPERANAPNEKSVK Y IGDRKVEAT ECEERTA A GL G5SNbARSE eth GZQ

Verfakren zur gemt ecengwai @Ch@#%r%tﬁlél&nﬂ 'x@ﬁtﬁ PRpki spruch 1
i Hefe, das d:;eb fol genden Schritte unfail 6 REPT ?Sﬁ nnung si nes
13 kb groRfen Bdgl |l Restriktionsendonucl easefragrrent es von P Vi vax- CS- DNA

i | ei nens geei gneten Vekl or, (b) Subdoni eren des Fragments in oi nen

ggei gneten Velesastt. (c) Gewinnung elnes 4,1 kb grollen P

vijvax- DNA- Fragment s, das fOr di e Am nosauresequenz codiert; (d) Ei nbauen
dgs Fragnerks Vpﬂa"eﬂnmeﬂeqheﬂ'mmee Heristelivag eites Beptidsxach Anspruch 1 Ir( hisfe, das die folgenden
Trlansf or mi er ePelridaumate it di esem Expressi onsvektor (1) Kul tivieren der

Hef e unter Bedi {#ySeMenng eites 15 korpRep BgldiRestiktigasendppyiciearefifomeptiebyen Poriiax-CHDNA
Priotei ns er nbgl NEIEA gesigrete rnten des Medi ums wel ches das exprimerte

Priot ei n ent hi | t (&) Syhcloniefen d FF'HWFé'he'PF&@ﬁe‘ ei gnet e
Vdktor fOr das ¥ M JES e%% ef' 't aéﬁwe%?‘ﬂsgﬁ gﬂ‘ Fé?ﬂe'
Arlspruch_2, wobg!{ & enssp '%g o FOMRYNYS| osmid pAB24. das cdas

4.1 kb é? oSe P. j r in %%n sméiv |o§des vyr%emeo&%m Proteins
Arispruch 4, wobgg £he reSS| onsveq ' d§er em

Alikohol dehydrog

Glyoer al dehyd- 3 0

%0

spé‘atwgﬂﬂ éve %%‘gr?gsseexprmgtrelpaoﬁ%%‘?l ér und einen

dlyoer alspefwd%mwbﬁﬁmmdﬁwmgﬂm%@nememﬁﬁﬂdﬁ Subtibriieént deSFragrvtspBlos BN
ngch Anspruch 5, wobei der Hybridpronotor aus dem Plasm d pSJ1 03 erhalten
wifrd. 40 4. Ve%ﬁ"&ﬁ?hé\ﬂsHﬁ%H-WAPﬁsﬁﬁerfﬁE@msaa@VW@eP'ewM&ﬂzs%SéMen

edthilt. 8. ﬁe%é‘ﬁf‘éﬁ'ﬁ%.‘&ﬁemmtuch 2. wobei d| e transformerte Hef e der

Stlarm AB11 ahr 2.4 ch ns uch sfor erte
Hdf e | nsJ_e%m %rfahrenna wo régsn ol - $ge§-u::
Mdl ari a, der d yS| glog I'S

ak zept abl es I\/E rum ur nf a
6. Verfahren nach Anspruch 5, wobei der Hybridpromotor aus dem Plasmid pSJ103 erhalten wird.

— 40 7. Verfahren nach Anspruch 6, das auRerdem Hefe-2 p-Sequenzen enthalt.
8. Verfahren nach Anspruch 2, wobei die transformierte Hefe der Stamm AB110 ist.

9. Verfahren nach Anspruch 2, wobei die transformierte Hefe in Leucinmangel-Nahrmedien kultiviert wird.

“ 0. Impfstoff gegen Malaria, der ein Polypeptid nach Anspruch 1 und ein physiologisch akzeptables Medium
umfafit.
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7. - Le procédé selon la revendication 6 contenant en outre des séquences de 2 p de levure.
8. - Le procédé selon la revendication 2 dans lequel ladite levure transformée est la souche AB110.

9. - Le procédé selon la revendication 2 dans lequel ladite levure transformée est cultivée sur milieux de
croissance dépourvus de leucine.

o/ 40 10. - Un vaccin anti-malaria comprenant un polypeptide tel que défini dans la revendication 1 et un milieu
physioclogiquement acceptable.
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