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CH MERI C RECOVBI NANT ANTI GENS OF TOXOPLASMA GONDI
FI ELD OF THE | NVENTI ON The i nventi on descri bed herein

w0 edoaesei o the technical field of the prepar apCDEPING6/001760

di agnostic nmeans not applied directly to the ani mal or
human body. The invention also furnishes conmpounds,

met hods for their preparation, nethods for their use
and conpositions containing tﬂem whi ch are suitable
for industrial application in the pharmaceutical and
di agnostic fi elCGHIMERIC REGOMBINANT AMNTUGENS | on and

di agnosi s of Toxopl il ga’!{ , as well as
for the treatnent amwkﬁﬂﬂg ﬁ@sl nfecti ons.
EW@V%I%EW' ON Early diagnosis is a

T ' [ ' [ [ fields

esirable objective in all .
Ohe imaintienelescriped herein selajestacthedechnicall fiekdwof the preparation of

dBReGRHG Reans ot omiechalisaty 8 e Hnimal drendfrt pody. The
Plvefiiord F%oﬁ‘ﬁfﬂtsﬁés é&ﬁpé&héé' m@ﬂ{dd%rfbﬁthdlrnprfdparatlon methods for

particul ar case of the invention described herein,
ﬁmﬂ ysehmgnmposmonmqorﬁamm them,awhigh asg §p|t#g}e for industrial

[qpabaﬁg&u Igeggylélflq{rq qtlﬁgp n'gﬁ h 5‘%{6@{‘% ﬁ@oé{bar%ﬁlggy for the

ﬂ@tebﬁéﬁcérﬂddﬁgiﬁbsist 8f Txopiasahagoyidihinfeetionsh as nwell rasd for the
i mmunity. Toxopl asnma_gondii i,s an obligate

freatmentiand| n{evmﬂ%oi @lﬂﬁﬁfﬁct'm%ct s all manmmalian
cells, including those of human subjects (MCabe and
Rem ngton, N. Engl. J. Med. 1988, 318-313-5).

?QCMGR?Q_]C IOy THEhIN @hEﬂD e exhibits three distinct
CSi S Shn 55 Baobe BN FHEHYB e B s o

rﬁ%ﬂi&% dritPpadicaldry Decalisei Hlidws0dn appiatidbly imptovement in the
hrough 1 ngestion of undercooked neat ha\'\ﬁzﬁ rin

patwlhe lifgy and aeoncapaitan) saving Anhe pareef ] ms or on
§h§}}${" éﬁgﬁt éctuE'F ?¢t§f ﬁﬁﬁé’ Eahﬁulﬁ'&%@' ofthe invention described

and In i mrunocorrpet ent
fhsreirs . ehily aﬁagmms isi Ilhaiubjf epmtentmlt or i existing: d oxeplagmg gondii

|§1 ac[gltolggs b?égly ggcf’rﬁﬁﬁ,];\gl L ed o%%mﬁonﬁﬁglh%%r@sdfsthe foetus,
é{ﬁh RlRfREd g&b,&cw gartmamsmds@wmmmmmmuﬁny BJ.

m ngton J. S.", CHn.Infect. Dis. 15, 211-22).
Mor eover , contract| ng pr| mary infection during

Totelagnhy @%% &R Boligatd | g8 celfliart YRS etﬁaﬁeﬁﬁ‘t’ects all
or extens) ve overvi ew of
manhhaﬁarpf:eusmwuamgdhosetdfmumu subjests é¥leCabe aml Rﬁmmgton

REESol L 6. e 554 MR RIPSRATy e berdehbts tres

d% *H AR ThicBtibe theipaiter (dsesivall, Bratiyzoite (in tissue cysts,
i

Ing the parasite’in tissues, detecting
as,mmal)l candu cpopozaite s@Rjueneysiswi QGPFUPbF(ePB?d‘%fé'P@))t i lfgnsmission

tyﬁ gg&&%ﬁ‘%@%ﬁﬁ%&'obw %ﬁﬂ rl'?ggg ﬁg#}b?ﬁﬁimgytlssue cysts

61995 Eablyy BbARfandiRetdd adth cdcyéts! siﬁamttbyo natle Hemsasinfection is
%d Churchil | Livingst ?ne I nc,

gerssals. arapiegalic jand: SaFnytag, i ATEBRGEReRERs  bests. In

‘Tgéﬂtf wsg F’ghl a &E’% %%ﬁ %gl n E%Bﬁ Iaﬁ%{g@ Jhose affected by

AIDS), ebxoisasmosistie alseveres oppoturst imégagiom, \Agmmmay give rise to

SR S SARSRRSTEAS £ AR En ], 1992, O

bot h cases, to inplenent suitable therapies in good
time and to avoi d possi bl e damage to the foetus and
newborns/infants, it is very inportant to establish if
the parasitic infection has been contracted before or
after conception in pregnant wonen. Mreover, it is
essenti al determ ni ng when




the vertical transm ssion fromthe nother to the

foetus occurred. Finally, for the clinica! managenent
wo@Roosenses ns/ i nfants there is an urgent need OPCHEP2006/001760

sensitive diagnostic nmethod than can di scrim nate,

early in their life, between infected and uninfected

subj ects, both born to nothers_ wth primry

t oxopl asnosis in pregnancy. Sefoconversion during

gestation and di agnosis of congenital infection in

n&deelh eBisar d5gedéf-22).y M@W@be Longapting gptimaget wdection during

T B e B B s

to conpare the i munol ogi cal profiles of the nother

versus her child. However, the avail able commerci a

akeRps extansivepoyendewenbiym Rproblsm | of toxoplasmosis the reader is
S di agnosi s of infection

RiGed e et MRl e aRle o b1 11 1y of

speC|f|c senS|t|ve and innovative diagnostic agents

i s, desirable. T. _gondii antigens have | ong been known

dA@IROsHS| beT egoﬂq"r'%f?cg‘?“ 18 establishad By isalating thegmicro-organism in
T e s

Mlumntweseque(mo)wlth hdiCRs suobslelesting | specific oanticf.  gondii

pur & ant ' rEP O%‘g%yééé%oﬁmgik%eatﬂgh? Héfppt(5 on (Beaman et

Cenar £995 rpmﬁi,pieg a5 sz@&t:@é Oéﬁ‘ Vﬁféct:&isd D?§eé§é%’ Yth Ed., Churchil
respectlve genes (WD 8 U. Lel and, Dart nout

ddvingstons mcsmemé’ork;ee%ﬁr?@ Resingtpnt 45 elcal. 1995 Infectious

458 o AP 555 o B Sl B, P

Vi@08267)1067, CNRS; WO 92/ 02624, U. Flinders; V\D 92/1

1366, | nnogenetics, Smthkline Beecham US 5,215,917,

Res. Inst. Palo Alto; WD 92/25689, FR 2702491, | NSERM

Basih eHalleNfe Pt QAR nsire\ b ianosts arsimg Raif ikiections i
724 Akzo;'Y%’ 0 724 016, bioMeri euc;(s F’6 ?TE@% .llHPectlons n
anargwem@enwm 68% 18iagresis phscongenital Alinfectiow in  their

RSB i T S 4  goo tme

gadoto ﬁﬁbl\?gbﬁééiﬂgoddk’?g éthb e &fh’tgﬁ;ﬁﬂ, nfgbbi‘\lfidllhﬂ?l.ms it is very

eecnamni a 1 SO

é{HGO'E?'h"a'Fq §s %%% gﬁ?%f’?ﬁ??"%a‘ eflion bas besn cont f@?*)eﬁ'h%efme or
1

R

the vetticatiiransmissionsfromythel mofhertteithe fostus. oogurred; Fmai!y, for the

%\Eﬁﬁ%‘eﬁﬁggﬁgﬁ%ﬁf %{S E‘%’??’Hﬁsz%ﬁ% gilﬁllsesgoeﬁﬁ SP tneerer&l o a sensitive

diagmostit imethod thaer epe Wiscrininaf selly im thdie life)rietaeen infected
vacci ne% we shoul d nention: the m cronene rot ei ns

ang wn subjects, Jipth born to mgthers: wigh dzmﬁary trxeplasmosis in
é I nfecti ous D seases, 2005, 191:637-645;

Fégq;et tx et al., International Journal for

Par asi t ol ogy, 2003 33:163-173); the surface antigens

SEFoCSESraiaa, LN | AERRIPH SR BeRES W SePdsil infection in

NEGMRE8 NSre HPéllye ane Eby Oaﬂ'éﬁ*ﬂp%é toV\Gft QF\QOﬁresHﬁce of the
5, 962, 654, m ng , Cinical” and D agnost

varinisaclesyes rB@goplma TgwayngHeb W) (IaGd IdMGIgA cavidity of

Ipf3)), b b e 1Bk imPatiiiadinalGhrfies o4Th8 Phihep Jisuscher child.

0 301 961, Pasteur, |INSERM WO 89/05658, Transgene,
Cesbron-Del auw, et ai, 1989 P.N A S. USA 86, 7537-41),
GRA2 (or P28) (WD 93/25689, | NSERM Pasteur; US
5,633,139, US 5,665,542, US 5,686,575, Res. Inst. Palo
Al'to; Prince et ai, Mdl. Biochem Parasitol., 34
3-14), GRA4 {Mevelec et al, Mdl. Biochem Parasite/.
56, 227 38) GRA6 (or P32) (FR 2, 702 491 INSERM

-~ o - ~ o "~ o a — o~
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al., Mol. Biochem Parasitol. 91, 237-49) and GRA3
(Robben etal. 2002, J. Biol. Chem 277, 17544-47): the

WO b@pov4seant i gens ROPL (or P66) (US 5,976, 553, PACA/EP2006/001760

Lel and; EP 0 431 541, Innogenetics) and ROP2 (or P54)
(Shapna et al., J. Inmunol., 131, 377-83). As
described in the above-nentiongd references, the
antigens were obtained with reconbi nant cDNA

t echni ques in expression vectors. For exanple, for the
driowgver, SheavailablescapnEuciat @ssayn iR RatpPEYideenough sensitivity

pﬁ%gp%ﬂﬁ@{yf@,éﬁg\l ?'E%%%%& %iiﬁgrw §( lil\geq:gép L@fajll é&?erﬁg "Pherefore

[thas avdilalsiity Dyf \%@;ﬁrd ngeﬁsnﬁwca@d iANOVAR® Qdiagnostic agents is
cassette, as in 6/02654. EP 0 724 016 obtai ns

rdeaeblfes usi ng conbinatorial expression libraries of

peptides. EP 0 301 961 descri bes how to obtain

excretion-secretion antigens with nol ecul ar weights

r"ﬂrmhmﬂl antigengChavealdng Bé&én kaaanﬁx(B@véEdtﬂé fist ofidlbas antigen
protein containing,.the e

F‘Wf‘gﬁ’ﬁ i ﬂd"W%é’v | ORi5826 AB8u Menaws: SY 533376,
VA oﬁt ar neggﬁér{:ﬁt e Pt&g?hm%' Q\ﬁﬁén TJRe‘iSLPrI@Jr%d) then as

y transfection cells means of
axpsequentrisolations of pwe asligats =P @082 Vé’é,sMeneuthG’ 0 301 961,

THSERI PRAGHE. O Bbobee, ditafrohey atid i iariubfizgtion both as
o@uﬁgrmﬁi bf 17 rédpBeaoe q:gsrresagﬁm 89/0876021. IlgaanEZ B)artmouth

& is described in US 633, 139 and t he net
Sollsi UBy 877,726, Bg§+ InstnBalenAlie:dyQ ﬁ%@@ﬁéx ﬁhl\%EaM,nPaﬁteur EP

B30 e MR phemin L 199887, EN B P44 sy, Benringwerke;

VV@GE)ZIMOGB (DNRSJtWQ 92/62623, UPHindens; W2/ 136, anogenetics,

Btk Beeaher, %5720 df7. Fes, It BRI A1l WO, dlseso, Fr

9?02&61 6msemc Pdifeir; YWONB6/02684 ObRMEriEvt $r@ﬁ§§bn‘é°\@P 0 710
SAR and ifs use to devel op i_muni t

S BAdRkzon BR @b 7265 PiBs bivkleakun ERADTES dRde|Beiawerke; US

SRR i 5, TV 0 iAo T oz, Us

1636, 85, linste @almAlto] WO 89432833 ioskas /11 12257801 Yano; WO
Bulrictbonbbels T leS64E, Sitikdne Bestiam™JP, 2GR, vano:

&ﬁ@4§ﬁ§ %ﬁ%o@fahGGMﬂﬂwn&ﬁb @BEMGﬁﬂﬁui@hahhﬂenzauon of the

sero?o i cal %p03|s of T.  gondii infectio

mugemmeg@gs oé [Toxepigsma gene Pradustsh Ve 0$/ﬁ30§§gal§gnton S.r.l)
based on reconbi nant antigens displayed all the
characteristics required to replace the tachyzoite

Num@rensi studie&-havedfdupllt various tifferent antienit profeinsadf 7. gondii

further work is need ef ore noassa npl oyi ng
Abe B ORRRSSBHBRNRS ST HIeRE e R PRBN SR IEpin ca

purposes. Thus the main aimof the studies in this
filed is to inprove the performnce of enzyne-|inked
Amm19) atheaymstb aindzresting eprotdinaahothpfod diagnosticuand therapeutic

DaRisRese i tietarsy GoVassines ivie ShBER &ainss, F&Hiph8e proteins

Mﬂ/@b%g hﬂénﬂm\NSOﬁBn Bughétiohat dlherre ourpal @ﬁ Infectlous
of antigenic re |ons of oxoplasna ond|| pr ot ei ns,

Diseasesm 300%,e HafitS; UBegheltn oaludls, Infematiogal hdoumal for

p. h u
PRlasiiledy, 208 o BRI Te el Bhidkd #2061 (or P30) wo
produced can be used for dlagnostlc and t herapeutic
pur poses. The use of said chineric antigens as
di agnostic agents and the rel ated diagnostic aids
containing them for exanple in the form of
enzyme- | i nked i mmunoassays or kits, constitute a
further object of the present invention.
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Anot her object of the present invention are the gene
sequences coding for the above-nentioned chineric

w@piobgeeesy their use as nedi caments, parti cul apCHEPIING6/001760

the prevention and therapy of Toxopl asma gondi i

infection, e.g. as gene therapy. The present invention
al so extends to the gene sequepces that hybridize with
t he sequences of the above-nentioned chinmeric antigens

SIGHOG, awierd Dinviare o SBgoaad e NSERMND b4r17813,
tg

) S8izct, TEAhSHORDL oAb Le: bi7ad 01 iorsabrge, us

&f 962,854 nHanﬂmg) et allh€linigat and sDIagn@stm Iraparatorynémmunology, May

apﬁéf Ssr9his ang s Godaf Bo2] (Rl ot o7 nBed) T Qi Microbiol. 30,

Q?éj%qé)ééﬁsfé rathdié g?s telind ww(&dpiz EPY 9 i961, Pasteur,

ans exanp | es and I gures.
MERMDVMS&BIDWQ\IT@ISDGBGL r&esbrom@erw,wat wlobig P.N.A.S.

ChoA HinraRaiin. ofiFieE | @ fode, 0N iamonss MSERY)pRBteur s

Bt&@m@fusls‘ 665 842, BBL5 B86I575, ReisO st walawwlm et al., Mol.
g’)n i1 gene roducts and the use of the reconbina

an@msPemgot;bs‘auaqw fERAdMealen gt 961 Mali B@chem Parasitol.

952900%44)° B9 (HEEARF YR 2TRRR01, TISIERI FANEH: Wbrdler at.

Ml Bfothent. Parasielh 710, 85104), sGRAﬂMWOn%/ﬁéQDBI Abbotly dacobs et
as reported abgve ar ol evi t
o?@e@qm @@mow 23z and SRR Haboen &l 2002, J. Biol

bﬁgs-w ﬁa fy’ﬂ‘aﬁﬁtg erff*ROHT Ut Pé6) (U 5 976,553, U.

I'n ectlon respe t to the use of the €n

trel:aopt &) gaﬁcﬁ41 dnnogenetigs) cand &OP2 dar ﬂﬁé)dﬁf@gmeet al., J.
I d ell extract, the chineric reconbi nant
("égﬁ's"%ﬁ{;gﬁﬂ *advant age of avoi di ng unspecific

reacti ons due to the presence of ot her

non- pr ot ei naceous material and rovi.di ng.a bett

Reidrenbediin the AhaecBeBRONGt Teikratrs: the HGERS Weie obtained

With réeomb anﬁ i&ﬁhﬂ@&é&hfi&u@é fh bXresSRhS/etists. For example for the

consequently, are poor represented in commerci al

aBmBSA@I MIQ@S/OBEOD ysea knmm expessionvectars umphage lambda-

G35 ohvo s3Mphies O e rsort Kheed' pld Vab@BE B TLSH with a

41 Q513Shhid, Ldicby peopaninpal spdvialeepression gmsseﬂdaoas in WO
t he advant age_of |1|3é)row n the sensitivi

980RESH, FFR) 204 B, oDRINGBIOORSS ¥RING \GrTRingga) expression
lerSn?E ‘brf%% ﬁ&eQrEﬁQP%)‘PW dEEcrDRS Have ie Sb@fm Eﬁbt%%on—secrehon

negat| ve ' responses respect to the use of
antigansewitin molecutlaeweighis oangng jmm aﬁtkﬂﬁatﬂ t85 b@ao\wMO 89/05658

‘i?%” !9%03 3{%5’1&%:@#@% c?p?ﬁ?ss%) tgﬁ/% kl?% X)a&te ftffetognized by

thedastivddids prRithucedbadaihyt wﬁomég:dm%xmmrsse@reﬂoﬁmngtans this
to produce a single englneered construct containing

prioteis ig obtained bmtrewﬁetattsm oheellshy,Bleans of exprrssion v9ct0rs WO

e

lﬂénﬁ’r)rlg@émlg@i fragafents oft Eegmwl pfoteins arid thesin us?] as dlagnostlc
reco i nant anti ens (0] t he nve n oves .t he

andhsimmynegenis a danizs j& ﬁ%*e%'b%a%fg @'ﬁ& ) d3veRsciped in US
BB33SAYMD A ¢ ﬁ@eﬁaﬁzf@'&ﬁ o%%éihi it i§ Rk lél"neh'f@d through

present invention relates to a hi meri ¢ r econbi nant
antigen containing the fusion at |east three different
antigenic regions of Toxoplasma gondii, wherein said

antigenic regions are B-cell epitopes, which bind to
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Toxopl asma gondi i -specific antibodies. Preferably the
Toxopl asnma gondi i specific anti bodies are extracted

wo caswsn of subjects who have been infected BYI/EP2006/001760

Toxopl asma gondii.More particularly the present
i nvention covers a chineric antigen, wherein the three
different antigenic regions have an am no acid
sequence selected fromthe group consisting of: SEQID

NO 2,.SEQ ID NO, 4, SEQ.ID.NO 6, SE 2 S . .
FRPigssionyih @ @?d%t?%&%é%% BRgsN %’*’&@8’1@ Roiescribed in
?éter@i@ Q[?’dﬁm%the gb@ R@P13g?6'@’ﬁQU33pé@8t %E)Q?l\%g@S P35 (or
e&w IBEEP DBl3\‘[:5411,2VVCP9915€r29@dambW@r98&1906 end lasily P68 in EP
p‘,s_;,kgSEQIDI\IO 2, SEQID NO 4, SEQID NGO 6,

E%J' 8 SEQIDNO 10 and SEQ I D NO 12. For
exanpl e the chimeric antigen of the invention
conprises the am no acid sequence of SEQ ID NO 28 or

Yaogaet ab @arasitalqRasce 300492 58¢4) Q@SQﬂbet R ChiMKC proteln

T
B EASGAaRST ot SRR S, e T A0L TN BAGREET. gona
fefigeds. The fusions may be direct (the C-term nus of
one ami no acid sequence is linked to the N-term nal of
the other through a sinple coval ent bond) or they nmay
i4b iyn h
CHRE e ot CLFboldfEB e vectinal e ey containing
twio mm:lpllaemﬂ utlgensiiGRAﬁ]aad pf0)ciMe datse arenegported to show that

t hr eo nq%gﬁén a?' &?Qnmag ﬂ#éoﬁj?)ﬁl epﬁ%@lax&ﬁg required sensitivity

p,qby;;layﬁu@m_ passpiestsit errupt ed by serine or threonine
at "a certain interval. Preferably, the linker is

conposed by three glycine residues and two serine

OFPQME 4 S BGOEIS AABIRSRE31h g frecombinrt

antigensi for that seyelugica] didgnadsis/eh mndmyfdwﬂona@{m@rﬂhﬁless

Shaudnaroising ool thi ssavE Bhsed et b iBRt dntiogps

&!é?l%?éa @Mehe bﬁa%@ﬂ%tib%trbaaﬁéﬁfﬁo ?é;ﬂaéé/ fHid taehgzoitepantigen in
ow for detection on western

lgfmansbigh-based testw, indicating .tmttfyrta@bwefh ismasdediefgre an
ARGy bl moectfioifant iEARES it be dVRdbledtr binigal

pleposesl above. According to a preferred enbodi nent of

the invention such nucl eoti de sequence conprises at

| east three different nucl eotide sequences sel ected

'fﬁt%‘lﬁehﬁlaﬁf Qiﬁpoﬁﬂl’ées%ﬁﬂieﬁgn Qlfu? f@g 10 iffprove th%ﬁ?jérgcggmce of
an

mmq—hnm,ct rungaseays based en @m%aameﬁﬁqﬁhU%mwovmg,

BRI e PG R lel PcPUShERI A SARyRR s
NGO 29 or the nucleoti de sequence of SEQ ID NO 31.
Al so |ncluded LN t,- scope of the present invention
MMARY-QF HHEE INVENHOIN ¢ 1ot hybridizes with any
l? ﬁgg‘?ﬁ‘ﬁr@bgéﬁ %uﬁfﬁ]aﬂﬁé RoHBiRAticH bf Qﬂﬁgm@)’églbﬁ'é BhRtToRBplasma

conditions, as we e correspondi ng chineric
gammmntmns inrihé form o tendrubibant iusiorhyioduatsz eetains the antigenic

nucl epti d equ The,.chi neric

wpeste PhuBR: FoNWg Bagmedrutely JTEntaleshiiding chimeric
EroRiRS B prloduded cak¥e/ Gééd fatdifyiautic Gindaherdperfigi piiposes.
system using the appropriate expression vectors. Any

nmet hod known in the art can be enpl oyed. For exanple

t he DNA nol ecul es coding for the antigens of the

invention are inserted into appropriately constructed
expression vectors by techniques well known in the art

(see Sanbrook et al, 1989). Such vectors are another

obj ect of the present invention.
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In order to be capable of expressing the desired
protein (in this case the chineric antigens), an

wezEsesssdN vect or shoul d conprise al so speci fPCI/EP2006/001760

nucl eoti de sequences contai ning transcriptional and
transl ational regulatory information |linked to the DNA
coding the desired protein in guch a way as to permt
gene expression and production of the protein. First
in order for the gene to be transcribed, it nust be
preceded by a pronDter recogni zabl e by RNA pol yner ase,

to mhlch the merase hinds and,.thus . nitiafes th
e%gseg'c PRilpEns, &8 fligaiostin, ageRis, apd the related

%?{;W&s?f S’aid%l Gitai QHel‘P'P%ﬁVéid?'nﬂéf ﬁeﬂﬁé“form of enzyme-linked
efirclrencres (strong and weak pronoters For

danaunozissays os kits, aonsfitte atfunhansbjecmf adqiresent invention.
transl ational regul atory sequences may be enpl oyed,

dependi ng on the nature of the host. They may be

%{dtﬁﬁfjoﬁj%&ﬂbf’ tHePhreseHt FR@ntidHGte Qﬁe @éﬁ@%d@ce@ mdmg for the

onma virus, Siman virus or the |like, where the
raé:@wbanenvomcbnhlmrm antigans; itheis disqi aawrr@qmmew garticularly for

h h h | |
fhe® Pwe'f‘ﬁo'br%?ﬂ)t ag)fy oﬁvﬂgét%lggﬁ@r ﬁﬁﬂﬁ’rlnfe'\::g@jgeeﬁ as gene
?_ﬁé&a)pypfﬂ?@tpﬁé?eﬁthﬁ}veﬁfiah gl eg&.f{rrdsptmrtbee?enetsequences that
ranseriptional initiation feoulato s,
tubedize Wik e SPAUINGRS O clieoSuPYRTIRTICHER: GaTerie apgoens in
L be nodul ated. All
e B pRdizAlof bphiffiohs res can be modlai

er object of the present
invention Nucleic aci d nol ecul es whi ch encode the

ot el of e e B e o

<F# rﬁBGIQﬂ?&natﬁéJ%mm gfr vacvines, Swhichcarebiuseful for the
nucl el c aC| | ecul es are included MAthIn t he

endyvetitiomand gure Hef thw biection. FHop VagaiRes Acqardingnip, the, present
[Xo] t HitMta

iitiop el stRaple 1ol Ok niftiarts &6 bffeh dHfinGls @alttiflarly pig, cat,
@heégflnlty chronatography This joined/ fused protein

e for exanpl e A utathione Sul pho Transferase

(GST) to generate fusion products at the carboxy
HleSeitd StheFohjdiivil bl illlBEatRl hereimio g detaibh alsoiaymeans of
protei ns expressed in the cytoplasm of transfornmed E
@uanuﬂe$asdﬁ9yﬁﬁb purified by affinity chronatography
usi ng a d ut at hi one- Sepharose resin. The DNA nol ecul e
conprising the nucl eoti de sequence codlng for the
QJE'HAILED DESCRIRTION OfeTHEvINVENiﬁION inserted into

e L obiscinal theg prasest, nephi o, | R P Wyision of
Qéc?rﬂbﬁﬁrﬁ‘hlilﬁﬁeﬁ@ﬁnﬁgﬁ\é Ma&%@ttﬁ@@bﬁﬂﬁﬁﬁ:sioﬁ o different antigenic

cell s which have been stably
regions cofnBaxdpfasme gandiiggrne Orofueisaand dhe é\ss&fef@ebsﬁecombmant

Buptind JhO5; SRR oy celRIcBIE, (G WRlrsE A therapouti

Ve&hs.. The marker may al so provide for phototrophy to
an auxotropi c host, biocide resistance, e.g.
antibiotics, or heavy netals such as copper, or the
f antigens
HEC Al SR ahEgeR Sring HicRE R Ion i ofér e othBr types of antige
@rryrﬁ@eacfragmemtstkrmmmmerﬂteratm asrapatied abgve are the following
co-transfection. Additional elenments may al so be
needed for optinmal synthesis of proteins of the
i nvention. Factors of inportance in selecting a
particular plasmd or viral vector include: the ease
with which recipient cells, that contain the vector
may be recogni zed and sel ected formthose recipient
cell's which do not contain the vector; the nunmber of
copi es of the vector which are desired in a particul ar
host and mhether it is deS|rabIe to be able to

e . 1. . 1. . 11" a
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prepared for expression the DNA construct(s) mat be
i ntroduced into an appropriate host cell by any of a

WO 200609466Df suitabl e means: transformation, PCT/EP2006/001760

transfection, conjugation, protoplast fusion,

el ectroporation, cal cium phosphateprecipitation,

direct mcroinjection, etc. Host cells may be either
prokaryotic or eukaryotic. Exa&ple of eukaryotic hosts
are mammal i an cells, such as human, nonkey, nouse, and

Cahdexse avident avhervﬁrqse(amﬁ@enseares;seﬂnprcbagnasmcl imrhtiee8ssays on
host cells p??bﬁ:t r.a SI ational nodifications
t 32HPG 'R fﬁﬁ&%@&? o W@ correct folding or

gLy I t .

Lo B 8 hENITET 1% pRfre PORCPIEAR gt Snid¥h, prepared

i ncftoon rtgegpgnasﬁg{,\a# |l3rz]3’ed Alrvhulebmﬂ ekiraety dh‘bl ctimerigNfecombinant

strateqgi es exis i,ch uti e strong pronoter

seq@@ﬁgee XiRYen fheh SetRnaEPE AV HoremicArastionsndue fo the
e wréddntedof YthérF %H%rbféiné’éeddée nt&hdICand" G El’d\ﬁddiha a better

yeast Yeast recogni zes | eader sequences on cl

nanﬁqprpdhc@dtﬁe Mothver sseme uumtpeetepepnirgmss bfeﬂ'ra pgrasite are

Lfgﬂfﬁp y@ﬁ?(‘%‘?@g ggggléergtg}gtaéef) orbld@args‘e%gap rérqqnpmgrcral assays

col emléying thelysati WHORS-tSINextadtivt 7vgehar.(S) . the host
cells are grown in a selective nedium which selects

f-o r Witte rgsprgthtaoftheeuser ot single nantigenit | regidbepioessingle antigen

or oliaaTEnRY Ihs FHAS AR T Hia) o3RBYSH) | el Koambigant chimeric

t heanmmsmmtherndmnage of dmprdving thé seyisiivity @fehefassays in

the ds known fo th|s ur.po
conw 31 316 Wi ety of 7B ghek sk de@ases or abolishes the
nt@{cbq-ﬁfa@'ar ,ggrrégglyn scll ectrophoresis, or the

I | ke A further puriticatl procedure that may be

l&’éerﬂanqapeDErf@ritle tise qfuai mpitute phea aollectiors aﬁfsmgie antigenic

ant B Es, At Bl itof R W LA, W FEANIE0ER, are least

pr dekec &toanthe pUWbldfle@ﬁ ofrthe ipdlistiat épﬁhmwldﬂﬂdproductlon is

vvlthl a col um. ure preparations containing the
CBHEh feasieroopechics: & SdIe EncinRaIaY (PanwEUSh PaRteinTg dhree or

ant c
A S B D8 S, s
wasﬁﬂd@l aemyeaﬂy iageambie tem &Y =i ecorndneicgrid epraducible method.

0 h.,, Anot her, spet of the
pr esen nd 4"%%‘% %?@t b%ﬁ%%eége rge A Feﬁﬁmﬁr%ﬁ?mmb'"a"t
pr @Mgbh@ rmf tle Invention iMproveathe GeRsivity 6Fthe AGyabove,
conprising culturing the host cell transforned vvrth

the vector containing the nucleotide sequence of the
TRYSOLAEG Wit urt her
D B AR o\ PR e T ! RS oot
conpri si ng the DNA sequence codi ng for the above

as, wel |l as n cl eotide s ences

l&‘ﬂéé&%ﬁ' qrrotﬁw%pr}r;qsgng é'i\’ée"’"ONu %t&sl 92 S@H{l}éﬁge@combmam antigen
comainiiy tad Firsidbh fatSIéEEE tHréé'diﬁ'ér%n@'dntr@éﬁi%r ér'g‘iﬁ&tse bf Toxoplasma

aci d sequences which, by virtue of the deg
gondiiyanBerain c3aid, antigenie oegions arﬁeBg¢eJ’ereptinDaS. snchmh bind to

R} OO Sho SR SBLRRC ISR WY Thiddt oonar

splecificcamtibidied bete extrgoledcirortastira ®ffsubjddie Wﬁd"ﬁé\ré been infected

of the nventr on under highly stringent or
%t@?%@?’?aﬁqq gent conditions, as |long as the

anti gen obtai ned mai ntains the same bi ol ogi ca
activity, i.e. ability to bind to anti bodi es agai nst
the parasite. The term "hybridi zati on" as used here
refers to the association of two nucleic acid

nol ecul es with one anot her by hydrogen bondi ng.
Typically, one nolecule will be fixed to a solid
support and the other mnll be free in solutron Then,

ey




10

15

20

25

30

vol une of solvent; reaction tenperature; tine of
hybri di zation; agitation; agents to block the

woewespwes fi c attachnment of the |iquid phase netCBEP1086/001760

to the solid support (Denhardt's reagent or BLOITO);

the concentration of the nol ecul es; use of conpounds

to increase the rate of association of nol ecul es

(dextran sul phate or pol yet hyl e€negl ycol); and the
stringency of the washing conditions follow ng

hybri di zati on. Stringency conditions are a function of

t temperat ure used in the.hybridization experinent, |

¢ Wors SRR PetheSamtloveirian St &I ZREC ARGoen. wherein the
PErEe mfwénpént%jyndi@@eg dfishd q?a\yé‘ﬁn RYHihb HciPdd ggebﬁéﬁfﬁ@d from

To determ ne the ree of stringency 1nvolv
athe groupicopsisting of cBidQt IDONS;: 2nBEQN IDsNOudeSEMID NO: 6, SEQ ID

Hcts S lp Moo iPEGioNg: 12aShn (DN L SEQIG1O 54, seq
e NOYB5, SERIRNOL36,8R0 IDWNOXN% BEG Iy NO: 8, BEG ID NO: 39,

1. 50C + 16.68_%8% + 0,41 (%C) - 0.61 (%form - _
586 ID Nk A8, BEQ I INO:nd! andSEQADMNR42! Breferredi sequences in

UL I G eptd i AL Re

R e e SR Mo A SR 0028 4463 gk Brsea D
YO BASEQ IDNGol0and SEQUID NOj $2.t he | ength of the

hybrid in base pairs. For each 1C that the Tmis

reduced fromthat calculated for a 100%identity

O pmPIg e CRSrcudBCTTE e G Glinb e s ¥ WD acid
rsgiguence of S, & NG 28 or thet amiino agidseuedcs af SEGHD NO: 30 or

f j cpncentrati i 0C,.bel ow the Tm
éﬁ%gﬁ%&%&'&ﬁq%"fﬁﬁﬁg@r@ﬁ@cgﬁr ding to equation of
Mei nkot h, hybridization will occur even if there is up

to about 10% mi smatch. As used herein, highly _ stringent
dhecshimeAs antigeps of thevrresent invengioraay berengineasedisising known
Y u e ol e i era. I {en t s .
PcthBaS, heS fiiis Jag bey Biogt MRS Cltminay 91 8Rg,amino acid
sequencpl és) dinkeil vtor then Meterviinal caft thei otheatthmughe aasipipde covalent

Bl P i o AR AR 08, 05 AT g region o
tahmad ed ofrpfgljpésﬁtmdwhkér@) cEdistird @PsmsIP atnilBSdtids such as
sol ution of 2 SSC (standard saline citrate) and 0.5%

ing. sefigea fiespineaeealaninm rat: \arousdepgihsiand combinations. For

8
t f [ |t j .

SFaIS B8 WRCR, riai by cioiyeitand! epeBl inftUdief Y serine or
thvedhineoat a pertaircintenia). Prefemablpy the dinket icomposed by three
cpnditions used are those which aI.I.ow%less .St ahl.e
fsinetesidies e 3vE e NS 174G SIViDY thg Sminpacigssquence Ser-

dIy-C-Seri(SE@BSlinker). ngency then renove the |ess
sgt%gblgé hybr i gs. A c:om“mn)| hybri di zati on condition that
can be used with the highly stringent to noderately

ARSI, 8R4 s LRGP N o o py M

HisHieHsaHE ' His®ygertd, Alldwo SEapid 1 QPurifigativn dasat yhethl-chelate
fragment ed sal non s&ermDNAatWﬁiqtké erature )
cyoraiparaphlyy apgint koepitapaseie, antjhodigs ayeawailable, to allow
ob us I $yad re bl th -
O DBRRAR S, ekl RED, SRR IS, M iy

dgdetioybRickinthia bieassaysucl ei ¢ aci d nol ecul e" al so

i ncl udes anal ogues of DNA and RNA, such as those
contai ni ng nodi fi ed backbones. The nucleic acid

nol ecul es of the invention also include antisense

nol ecul es that are partially conplenentary to nucleic
aci d nol ecul es encodi ng antigens of the present
invention and that therefore hybridize to the encoding
nucl ei ¢ acid nol ecul es (hybridization). Such antisense
nol ecul es, such as oligonucl eoti des, can be desi gned
to recognise, specifically bind to and prevent

o o . o o o o o o - o
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Pharm ScL, 10,435 (1989), Okano, J. Neurochem 56,
560 (1991); O Connor,J. Neurochem 56,560 (1991); Lee

w@00al09466Nucl ei ¢ Aci ds Res 6,3073 (1979); CoonegEER1006/001760

Sci ence 241 , 456(1988); Dervan et al., Science 251 ,

1360 (1991). According to the term nol ogy used herein,

a conposition containing a corrBound [X] is

"substantially free of inmpuritPfes [herein, Y] when at

| east 85% by weight of the total X+Y in the

conpiber obiget iof the prasent inveindion Xs aomuwiéctise sequesretcoding for the

e e
dhvéish SS9 Ynigiediitle %é&ﬁk aSIRTised étthéénggFéé)”d'rfferent

Is the use of chineric ens described above
riugleclidensequencesaseleeiedafromothe gfourheonsisiing iofeSEQ db NO: 1,

t 1\ [ j 0 i Ie~ant i activ

SERB A% £ Brd Haar b ST 5077, BB A & i SR 1D N

PrevAetordingoto td ¢aéree prefefred O¥mBbami&S0 Wich nucleotide sequence

infections. In the case of gene therapy another object

sommisesniennusieatide Requercaoft BEUD 81 @ or the nucleotide
r (o) | .

SEgHenE B SR 19N 29 S UMM ted Bhob B S QD NG 31.

medi caments useful for the treatment and prevention of

BB i B oo, O P FpSomRUPRURD g nucisotide sequences

! anbidized | Witk fﬁﬁi | ¥Eqedt deScriddd CObOT | Gnder  stringent

antigens of the invention or the correspondi ng

hub,n%aatlm eenitonss. ashwellr ithe acoirgepondirig t ¢himeric recombinant

aftoth fbadtt o 5 PebudRed BEISTRe Fakneel on. For
the therapeutic application, where the preparation of

di canents gor vaccines cones within the framework of
gEﬁ Hneye arfigeri of the presentinvertien Mrvebe peepasgddy ¢loning and
g,qﬂb' Haf ey red a‘rﬂﬁ ' a ' j he ., .:
pr esgﬁtb ﬁd?ic?i Bﬁkon alr?gﬁirgag}u tklb(}:‘hﬁgr %PF?%‘@ES?YS‘%@' :lt'smg the
appropriate expressionofectorseAny sosthbdkresesin the@st can be employed.
191: 637-645. The term "t herapeutically effective
anount" as used herein refers to an anount of a
Foreerample thaa@NA meledarst coding Jor tiveraintigens of té invention are
iErevent, a targeted disease or condition, or to exhibit

sgred dnion RRPARERIGIE ponstryptag: eveiesaion, veqiereby teshiques well

HBW m@mﬂ i f i S .

be ergti mat e @%1???215?9&8??h'é?@aﬁyc%ﬁr?g%‘#?%r%%a@%@% object of
therpresenmigheentign.neopl astic cells, or in ani mal nodel s,
usually mce, rabbits, dogs, or pigs. The ani mal nodel

may al so be used to determ ne the appropriate

IROBRIVI 1o bEOBapatile of Bilpfeddirfy Bhe AHBIRUSHFREINON B kase the
information can then be used to determ ne useful doses
iimerigueatigens), aahi gxprassiarbnvedionshawid comppisecalse specific

. ¢ ) .
Fsside SoRBHels iyl VRS "o1d, AFRERRE ouiatry
infoemation dinkedagethevbNgh todiagdtheedeisiredopratéia inudijctca way as to

diet, tinme and frequency of adm . nistratiqon, dru

PESTY; 9ENS SxpPrEssion ahd-pragkictian 9?1“?% Pratey. Fiakin order for the gene
i p t i

e TSR ge R anes! BoRCenkd 1Y o pROTURT EedoZable by RNA

polmeiasge e which thé golymerasedrindsandr thiuk)initiates the transcription

effective dose will be fromO0.01 ng/kg to 50 ny/ kg,

preferably 0.05 ng/kg to 10 ng/kg. Conpositions nmay be

adm nistered individually to a patient or nmay be

adm ni stered in conbination with other agents, drugs

or hornones. A pharmaceutical conposition may al so

contain a pharmaceutically acceptable carrier, for

adm ni stration of a therapeutic agent. Such carriers

i ncl ude anti bodi es and ot her pol ypepti des, genes and

ot her therapeutic agents such as |iposones, provided

LLLLLL oy - -

o, " o o S



be adm ni stered wi thout undue toxicity. Suitable
carriers may be |l arge, slowy netabolised

wor@somsbecul es such as proteins, polysacchariBE&EEP2006/001760
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pol yl acti c acids, polyglycolic acids, polyneric

am noaci ds, am no acid copol yners and i nactive virus

particles. Pharnaceutlcally ac Sptable salts can be

used therein, for exanple, acid salts such as

hydrochlorldes hydrobron1des phosphat es, sul phat es,

aipdogass. Theee awnal vatietysefl slttx:hqbromcgznsl in uBe| MImJ\gbrlﬁwlth different
at es IO at es,, mal on enzoates, and the

I %ﬁs 'e'}fl‘?%gﬁ“ﬁ?g ’61“&%%%9(%0%' )phar maceutical |y

acceptable carriers is available in Rem ngton's

Phar maceuti cal Sciences (Mack Pub. Co. , N J.1991).

PR&F nedaryotic hasts.c cifferent etralascnp@oeai rarldwetraamdattorml regulatory

PRy B et/ dpebofrof thaaflie sk dhegiost They may

absi derived sorhswaapgsur@scfsm w8t addlibvitise
gents pH buf fering substances, and thes1 FE{elﬁengngoma virus,

#8ignt virys endhe dtmpa'dieereoﬂ@ regidatona signalss aeaaassectaued with a

Bﬁﬁ@ﬁ?“dpéﬁ FHGTIRS. & MR lepCEr CRPRSRL Sfuples are the T

syroncter of tihe IHErpes uﬁmsnih@@\mwlwrwf}ﬁohdt@r tﬁéryeast gal4 gene
i ngest.i on Once formul ated, th

Pbi © P"F&é"tl Hﬂ!tﬁqoﬂafﬁ%@?@&nﬂg’ﬁ%r@w be selected
divhiehtiow fbrtraﬁre?s’éhilﬁﬁﬁd aﬂﬁ@aﬁ&ﬁt sﬁ?a%h%st%t)&t ?Sérg g‘r‘]ﬂge genes can

can be aninmals, in particular

the mogulatQ%el\lbﬂmsam arma fudheroshjectofihe présest dhvention.
this invention may be adm ni stered by any nunber of
routes including, but not limted to, oral,

iNigleiceacid Smoletiiledwhioh ahcoll@ttha- clﬁrhbﬁ&'éﬂtbgens of the invention
| nt r anedul | i ntraventri cul ar,

aa@/ i ntrathecal ,
an dgdiaated &0 @y betsralogans égqugme satthahthe eanbined nucleic acid
‘Pﬁé‘l@'@hl@ erﬁ%‘aew&‘s?&? é@tel P d nuclelf: acid molecules are

I ntraperit oneal Intr nasa entera

. énajuded; within the eavkagiments of rtbetlmemveanfor@uammenmev may be

BABSHE.% I B o BT fRbhytiStin o e chimerc

Eymgealldyyonlyhmé bwpaaﬁufﬂlﬁtycﬁfbﬁﬁté?réﬁﬁy ml*bhs%med/fused protein
ei t her sol'utions or

as i njectabl es
5?@8 gﬁ&?'b Frampilg (Hut ﬁﬂ'l"ﬁ%e SMiphe ITéa"P?cfﬁl'@@I (@9 Bnta generate fusion
| SAPr t e n
BRSS! S0 08, S JRLE Sob OB, oot fsponcing
mcqmlgaaet arotgmlseemrewq:ﬂ ms th dyyoplasm of transformed E. coli cells

"R 26 RS 4 3RS rltemPlaofgi, 81 i, iutataipnersspharose

radigr stiti al space of a ti ssue. The conpositions can
al so be adm nistered into a | esion. Dosage treatnment
nay be a single dose schedule or a nultiple dose

Wx n plﬁgélgar@%r@%i% ’[h% gﬁ{dé@dg %ﬁgf: #hing fot%he chimeric

mlaculsmrtm inverttiberisfaseitedihty widtes), mvm@u@ opérably linked
t he va C|n s descri hed above represents one

ransar '08? pV@%@ﬁ'f'onfﬂv dReuigory A SFQﬂat'f’neerﬂ'é}" et& @apable of
infeyrati ﬁ@ﬁ% déé‘l’Y@d‘géHE detukhiged ffrﬁo‘iﬁe?ﬁbf’?%ﬂ CTJ?é‘aEél%eﬂlﬁlch have

as descri bed abové as a I ve agents gnosi s
krer stably atransfgonedi by rthec iritoodiicedn DDA téarwu ber sélactédT tby also

rBOBRRG S of BorpuBprre GBIl fati leftin of host Gotls which

contai ning at | east one chineric antigen according are
part of the present invention. Such kits any be useful
for the diagnosis of an acute and/or chronic

Toxopl asma gondii infection. The chineric antigen of
the invention may be enployed in virtually any assay
format that enploys a known antigen to detect
antlbodles A conmon feature of aII of these assays S

1. i " . - T e 1 " o e
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suspected of containing antibodi es under conditions
that permt the antigen to bind to any such anti body

w@e@someed n t he conponent. Such conditions w | PCT/EP2006/001760

typically be physiologic tenperature, pH and ionic
strength using an excess of antigen. The incubation of
the antigen with the specinmengis followed by detection
of imune conpl exes conprised of the antigen. DeS| gn

of the imunoassays is subject to a great deal
cantain thenexpregsivanectes: Erﬁlesrr@rleerkmamlsmptqv@%fqr phototrophy to

AR oRicdR: bR BSR ol o AR BP Rdy, metgjs such as

lcappéic or #mé 1ikedVhe seRetalfiemhader gehe daibeftlﬁerrtﬂa/dbectly linked to
for _exanple, enzymatic, fluorescent, chem | um n?]sce

thei Db gene seauea«,r%s tobe @xpeassess o5 jriredticed miasiher same cell by
r

EOSRAAGH. RTEhAF ST ARG b ol ) s
af priteins afithesimigntion.abel ed and nedi at ed i munoassays,

such as ELI SA assays. The inmmunoassay nmay be, w thout
limtation, in a heterogenous or in a honbgeneous

i pla¥id YR Sriral Nedt lud

FRPER o Rl T SEURIAOK SATRA SR 8 i) Rottor ncuce:
tlrmealse with wbichorenqmembmns ﬂuqtmmtamdhea&qm ey be recognized

AR s form g JoB et A BB B EHL ke B veotor; the
Hﬁmaearcﬁ ébdié@‘?ﬁ'thé' @éﬁo( ewmch araé gesitschne aOpartlcular host; and
mcrotiter well form gf/)wnyl chloride (e.

whethes ibis desirable te rbewa "W‘}%ttﬁﬁe\fﬁc"‘l’%\?@&%‘ gost cells of
mcrotiter plates, polyvinylidine fluoride

é%ﬁg&mﬁgge%mml on(tm), di azoti zed paper, nylon

menbr anes, activated beads, and Protein A beads. For

Gies Dher wretiRar of iRy s98%es, Dintayting, Bk cBhéimct(s) has been
ér@?ﬁ?écﬁ ifeR d¥prsddién Biel DNANcORstHAR@) | fat s introduced into an

erogeneous format. The solid support containing the
apnrogeaiechpsi galbhi @By ofsat yaiehil ofy Syitaie ngpRE; transformation,

I r
ARBERIT chlgbiT BARoAES! RSATE ooirdii caihum phosphate
precipitation,wirdot rmiatainjectiorkrefen in the art. In a
honogeneous format, the test sanple is incubated with
t he combi nation of antigens in solution. For exanple,

Ij-lbs,t”(‘.é{lstiﬁa¥I %@%ltt@?ﬂbké@ﬁﬁc@@uk%dhcp Eﬁétrﬁ?ﬂlé of éul?ébyotlc hosts

anti gen-anti body conpl exes which are forned. Both
areamamdalian cellmmttqh ay élmmmangnk@y, mRESe ard Ghingse hamster

SRVl Bug! bt BABEE 8 Bl rAap bl ahsationa
ngib?tﬂcatuynm pt?tﬁm n}oTék)nlfles(}amcltmmng: comat:t fs:lldadg tor glycosylation at
et erm pi ngwhet her | abel ed anti-xenogenic (e.d., .. .

%fecihﬁnﬁ%)g V@ﬁ?. yeaslescalli G 5Bhi oW méﬁaﬂaﬁéoaﬁ' peptide
rﬂBHﬁlcg %chg%ﬁbhbﬂdh&ﬁbé’r bf rétombifsst DNA strateg|es

conpl ex or mat | conpetitive format, the anount
efistamthidhoditilizei strong pmmd)feru sequaneesdang highi copyngumber of

RIS BRen.gF 5 UfiEeadly RiEROLIRLPP 1 ASsiRE Brotgins n veast
Yéhéthéc@@ﬂﬁéﬂeadérrsécgm&eé %meﬁmeﬂfmahﬁhﬂwrﬁgéwa products and
Toxopl asimagondi i antibody (or, in the case

SEONRIES| nenﬁ@e&sb,ra@rmg !eaﬂeansﬁﬂﬂer@ﬁSdbﬁpd?rer@etﬁ#ﬁsboa%ample of
oFRiBIE0ER Hh el o B pe o™

anti bodies in the conplex may be detected using a

conj ugat e of antixenogeneic |Ig conplexed with a |abel,
(e.g., an enzyne label). In an imunoprecipitation or
aggl utination assay format the reacti on between the
chinmeric antigens and the anti body forns a network
that precipitates fromthe solution or suspension and
fornms a visible layer or filmof precipitate. If no
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anti-Toxop/ asma gondii antibody is present in the test
specinen, no visible precipitate is fornmed. The

W@ hioe94665 ant i gens of the invention will typi cedT/EP1966/001760

packaged in the formof a kit for use in these

I mmunoassays. The kit wll normally contain in
separate contai ners the conbingtion of antigens
(either already bound to a solid nmatrix or separate
with reagents for binding themto the matrix), control
anti body for mul ati ons (positive and/ or negative),

6 AR B T VRERR 2the RPLe O GRS %2 solective

S’Hééﬁjhﬁt\ﬁhlch fseldifts febidle gﬁ@ﬁﬁh ftﬂtveﬂ:ﬁb“rﬁtfoﬁt@lnmgscﬁlmexpresmon of
directl'y. Instructions written, tape

dive rignedegene seareres(sy reﬁ;ﬂfeun ﬂwﬁdorasgat}omgb mer glegired proteins.
be included in the kit. The diagnostic kits, which are
the object of the present invention, are therefore

imaifieation tdfe tiex pecémbimanbearitigeing. isByamitd olut dsy any one of the

exanple, the reader is referredtothe‘ﬂggten ] .

W?"épdﬂ#@%" tfa thisohWrPoss, Wig cAMimgpn %@iopresedure involving
3 0 S Tger

r@é(frgétlc}r? Spre itSH6R, &ﬁ%mzﬁ%a}éﬁj é(egggﬁll?iﬁ 3, ot th@eﬂke A further

erenc he I nventl o how rat ed
wﬁcahordptm:elduuythmm bé Lmdnplmefea{enlcé fanpurifying the antigens
BE q%{:;'g‘? | ton, 'se%jﬁ ity %?%yggégggﬂgﬁrgnplaugg ggﬁfsodies which
PRIEIHR {afgstgHORIR @.hatwmeh efre ‘pﬁ‘@d@déd@ﬁd ﬁnm@bn&ea&m A1 matrix
DNA sequences of clones Tx-2.a, Tx-1.16, Tx-4

Teatened within 12 Toluma. inpare mepareage%tqqmlpl%m.rﬁgombmant

bf(ﬁ%ﬂ\r %h%#%sa&ﬁgm?%‘? MB \;ﬁgi%gbbgg%ﬁ%nﬂt%’bound to the

colmitn Wyt thm spécnfESEriﬁﬁﬁdyGﬂTHéEme dmpuiigs kGl pass through After
fehiiondhe anfooR i B ré biscoel et sftange i Bl SFfonic strength.

purified GST-EC2, GST-EC3 and GST-EC4 fusion proteins.
The reconbi nant proteins were subjected to

Anotheropsnacssofstheo prsenignvention &h the eraeess fon the gepombinant

I [ I
Bl EBp B8 36 chRhER pffictf 3 gebLAbEd abou AEHRIRiAG culturing the
hﬁiﬂi oeli Bandfotrned pvl;h fhecvkdESIT emitaining ﬁlmas lmadlebydg aequence of the
filtrati o usi TSK (4000 SW XL columm. Figure 5.
yentienap ?%'Eﬂggat&d%?"‘?q?‘lﬁ"\ﬂo al protein fragments
within the chinmeric antigens. |Immunoreactivity of

i ndi vidual Tx-2.a, Tx-1.16, Tx-4.18, Tx-15.1 1,
Axfuithen objest Pkthe presentinvgation isaa W molgadlesionsising the DNA

Sk B B S T, 15540, S REBHE Bonces

sohdtahtalpdej sanés (serun) or after depletion of
speci fic anti bodi es agai nst conbi nati ons of antigen

fragnents (Tx-1.16/Tx-4.18 depletion, Tx-2.al/Tx-4.18

454 sefbéntes ELMERIY WEUIRL BN B hucieio acd

sedudnpaisashiéh, by Mrmecefﬁhe slegeneraay of thergeneliedode; also code for
oxap/ asma-specjfic M positive (C+) and | gM negative

%@-9' SR AMNG g%q a dilution, 1:100) by varying

the concentration of the biotin-I| abel ed GST-EC2 and

GST-EC3 antigens. B) | gM Rec-ELI SA anal ysi s perfornmed

Anothes epbject dofi dhe opresent TayeIians idspebii¢lpetide sequence which

g e S, 46 ol HANoRE SRR Ao for e

assayed with the biotin-|abeled GSTEC2 and the m xture
of GST-EC2 /GST-EC3. Figure 7. Long-termstability of
the chineric antigens
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| gM Rec- ELI SA anal ysis perfornmed with the
bi otin-1 abel ed GST-EC2 and GSTEC3 anti gens, which have

whewa/opmbhnt ai ned at +4C for different tinme intRCWAEPH06/001760

(days). Results are expressed as the ratio of the

Optical Densities neasured with the

Tokop/ asnma-specific IgMpositive (OD C+) and

| gvhegative (OD C) serum sanpldes. EXAMPLES The

followi ng Table 1 gives, by way of exanples, the DNA
selgjrrenicesntigeadof the lhbmtmnandetcrmghn stﬁngaﬁtodi’om@?ately stringent

Toxopl. asmagondi i chlnerlc anti gens: Tabl e
s%ruﬁ %Fed?ng i 2athe rantigess pgteulzﬁd dnam’@dnqsthﬂsame biological

A AP R ShiRe ARORardateD 1 0

CCAGT TACGGGTGTGGEGGAAGCAGGA protei n

refers to the association of two nucleic

W
T%&?ﬁf HeS it GT%&F&ghydrogen bonding. Typically, one molecule
Gai e oraGulid aSEpEGRmA the other will be free in solution. Then, the

%@gw R B ST ot nensummmiespass candifons that

W%%c? th8Bhding-faddde? the type and
ATGA TGAGT TCOGAAAT gr anul e
wglt@@pfwlvgetﬂr@@wm&mmmrqo timesphhybridization; agitation; agents

of the liquid phase molecule to the solid
T@L@'N‘ 0), the concentration of the molecules;

@H%zGAAGAGA ra]t@;pf@ﬁop;at&_pnlgf molecules (dextran

éﬂ%@%ﬁ@%ﬁ%&%ﬁ?%@@% R Pcondons

iz T GGCTACACCT
GCGAGTI GCCCCACAGGGTACTCACGTGA
GGTGACT TCCAAGGCGCRAGGAGT CGT GT
SlingdcEAOhAHdAE Eré GIUNCEtH ©of the temperature used in the hybridization

T TCAG
AE%GAAAEEﬂf@Tﬁm e ynegovalent cations and the percentage of

fdrMBRttE G teévh %ﬁ%ﬁ.&:’*@&d&&rw tHe>B6hidd &1 stringency
GCTCCTACGGT GCA CTTGGéoroteln

rmglpgqj%agycgm&g&m itions, one first uses the equation of

W&WM@ the stability of hybrids of 100% identity

W&"&E Ghelngentpgeratufé T of the DNA-DNA hybrid: Tm = 81.5°C +

TCAAAGATATT
% Mum) - 500/L, where M is the molarity of

%%%@%JWK@E@%B%mage of G and C nucleotides in the DNA,

% form is the percentage of formamide in the hybridization solution, and L is the

length of the hybrid in base pairs. For each 1°C that the Tm is reduced from that
calculated for a 100% identity hybrid, the amount of mismatch permitted is
increased by about 1%. Thus, if the Tm used for any given hybridization
experiment at the specified salt and formamide concentrations is 10°C below
the Tm calculated for a 100% hybrid according to equation of Meinkoth,
hybridization will occur even if there is up to about 10% mismatch.
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ACGCTAACGATCAAGAAGGAAGCATTTCC
AGCCGAGT CAAAAAGCGTCATTATTGGAT

W@LRGAEGEESCGAT CGCCTGAGAAGCATCA PCT/EP2006/001760

CTGTACCGTGAAACTGGAGTTTGCCGGEG GCTGCAGGGT CAGCAAAAT CGECT
Tx- 2. a CCCCAGGATGCCATTTGCTCGGATTGGT M C2 M cropene
(SEQ I D 9) CCGCATGGAGCCCCTGCAﬂGTATCCTG protein
CGGTGACGGAAGCCAAATCAGGACGCEA
ACTGAGGTTTCTGCTCCGCAACCTGGAA
CACCAACATGTCCGGACTGCCCTGCGCC

el %m itions are those which are tolerant of up to
%W% (BT HifeChietietsiety Eﬁm(déﬂv conditions are
GCTCA MPAP M cronene (SEQ |

GABAWRRET GRAGCIBCBTOGAGETIECabptb 28Vn segqyience dlvergence- Without

o S TAIea KL AEABRRE (12-15°C below the calculated Tm of the
@@%%@Wimmow the calculated Tm of the hybrid)

AcadtansAcacANashFRlaionpERTX SSC (standard saline citrate) and 0.5%

@ %@%Eg@?&%@%ﬁ%}eb‘” the calculated Tm of the hybrid. The

Affeiste ISt TdordMGSHE38 primarily due to the washing conditions,
AGACTCGT h@%@@ms used are those which allow less stable

LWM G#ﬁt%-rﬁ@bnds The wash conditions at higher

SEIGENAT ANGHCTAMOVET REC(BSSGtable hybrids. A common hybridization

” !%LGAATACCGT.QECT&@%% highly stringent to moderately stringent

% W%ﬁwybndlzatlon in a solution of 6 X SSC (or 6
TGIACGCAAGCAGCGEECCTGA

mmmmm‘swgmﬁ% SDS, 100 ug/mi denatured, fragmented

%EM oo\ W‘e approximately 20°C to 25°C below the

SCGABCASENGERS preferable to use tetramethyl ammonium

GAAAGT GAGTCTGAAT Th x-15.1 1
Gblﬁ)ﬁ'dﬁt(m\’b%ch'"ﬁws gﬁéﬁgg%i%rwdes et
ai, Mdl. Biochem Parasitol., 1994, 68:247-257). Said

cl one has the am no acid sequence

AheGRAATQRI IR ERIE mﬂaéxaﬂ;xsmmm@zsms@wss\@ﬁ% and RNA,
VL LDAI DAES LLRRELYDRTDRPG ( SEQ

GA'Z HS?FQE%}%@ 5@%% anti gens i s covered by

t he present i nvention. The sequence Tx-1 .11

constitutes a fragnent of the an

diheanuclgic agidimpelestie § g%menhtgggazso Arg)clggeg fn?ggrﬁe molecules
DB PR e i mlemion oo ioens of
THShRisent invention and that therefore hybridize to the encoding nucleic acid
molecules (hybridization). Such antisense molecules, such as oligonuclectides,
can be designed to recognise, specifically bind to and prevent transcription of a
target nucleic acid encoding a polypeptide of the invention, as will be known by
those of ordinary skill in the art (see, for example, Cohen, J.S., Trends in
Pharm. Sci., 10,435 (1989), Okano, J. Neurochem. 56, 560 (1991); O'Connor,
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ASVESQLPRREPLETEPDEQEEVHF (SEQ ID 4) and its use in
chinmeric antigens is covered by the present invention.

wab@espmernce Tx-1 .16 constitutes a fragnment BET/EP06/001760

M C3 gene (Garcia-Reguet et al., Cellular Mcrobiol.,

2000, 2:353-364). Said clone has the am no acid

sequence

RRTGCHAFRENCSPGRC! DDASHENGYTCE®PTGYSREVT SKAEESCVEGY
EVTLAEKCEKEFGE SASSCKCD (SEQ ID 6) and its use in

chi Neurochemt 66&60 (HTy deedebunl.t MNudeie skeids i Reer@, 3073 (1979);

ﬁq%ﬁ%‘@x &ians @ﬁﬁ%&?fééé)” BR ot o1 Scence 254 %1360 (1991).

141: 3584-3591). Said clone has the am no acid sequence
PSVWANVARCSYGADSTL GPVKL SAEGPTTMILVCGKDGVKVPQDNNQYCS
GACLOTGIDIgEKS F Kk L eikiniieNipyyOQigesOkelairn, Tk KenmposiitKs\torddining a

SRR (X4 CaiReraialy i O gipnuih 195, I o east 85%

Byewsrfit en éfe Tdta?Xa-Yr RPheSEsHhpogitibm @Remreférablye XMérhprises at
géne (Wan et al, M. Biochem Parasitol,

fenstoabaut490%shiyd welighte of 4be t totalaaf ﬁ&\édndtl@@@mmsltlon more

R e SRS B BT TR BTy et

in chinmeric antigens is covered by the present
i nvention. The sequence Tx-1 1.b represents a distinct
fragnent of the M2AP gene (Rabenau et al., Ml.

Mot égpgct 3% m\‘}énl%)i'? isthéuseBF &lﬁleﬁeearm@éné d8scribed above

am no acl

BEPNAdIAQNSHE. mvﬁmsvwwmemmmmmmn is use of

ﬁlﬁf TGGDTSRSHLASI YSKD'_I %P! SW&LKNF%%F@%@%%MS for

i-h%ge éE&fWKﬁéXﬁﬁéﬁi—dW’ hblifpitEédris?SL PSPE
NSGSATPAEESPSESES (SEQ I D 12) and its use in chineric

antigens is covered by the present invention.

ﬁ:toﬂfé E 9% o(l’ pﬂd,gp{/ 'dho gﬁa r' Gb58¢t tgﬁ& HehitiBn A5 AHE Use of the

I's a c |ner| i n'ng sequences
nueledtide sé"quéncf’ea; coding ier4thé8ant|§EQ)s lobtige imvention dassmedicaments,
| on.of cl.one

%BEGICHEergﬁ G%FB%@IORSg dicaments use ul ?orathe treatment and

pr&@ﬁﬁgﬁ@% TlﬁfEétlSné;. and K553
(5" - CATCCAGT GCTA CCAGACCAGACGCCACATCC AGC-3').

The ol i gonucl eoti de K553 contains a sequence encoding
11 Al Bliia Stpbeitotis Sho G e il oG Ctlse o tagputcaly
aiwlctﬁv@ ambuﬁﬂﬁﬂﬁeoch:ﬂférmymhtmnsSﬁ@bMﬁem osthe erresponding
'ta'?? {3 ﬁ&meaee efie” alifagiss e theT NGB EBCRIVAGIUR: act @
T
CC‘AGAGT %_Q%rﬁlo)_lj_rc%rc’%%\%%g’t of m@gﬁ&ﬁmfectron

ol i gonucl eoti de K555 contains a sequence encodi ng for

A "SRR, e o EMGRAE 3 hbaments o

witihed tcdrhes awithit Gheo franteveorkl es. géﬁé}dl mﬁomgesw further
as tenplate for DNA anp Ilflcatlon 0

clone Tx-4.18
rﬁ@f@@ceﬁh@ 5PRAGTHS B0 rateead (o therpajenhliex; @fﬁ&@tﬁ?@ﬁ% present

description and, particularly, to Beghetio et al., The Joumal of Infectious
Diseases, 2005, 191:637-645.
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TAGCTCGGTCGTCAATAATGTICGC- 3" ) and K556 (5' - CCECGECC
GCTAGCCGAT p TGCTGACCCTG 3'). PCR condition was 30" at

wO2e09665 at 500C and 60" at 720C for 20 cyclBGI/EN1966/001760

PCR products were purified by nmeans of the "Q agen
Purification Kit" (Q agen, CA, USA). 25 ng of DNA
anplification products of SEQID 9 and SEQID 5 were
m xed together and used as terBl ates in PCR reaction
by using oligonucl eotides K551 and K555. PCR condition
vvas 30" at 940C, 30" at 500C and 60 at 720C for 20
cles. 25 ng of the resulting Ilflcatlonvva

e feriad ihprenestivalycefiaaiiie Araaunt s iepY harp iy@ersdaan amount

07, 0PI, Hdpe by e, TP, At

ailiséa%@blﬂtcﬁmﬂgfonl;)l\ﬂk amﬁxl'\iblt:at detedtgblelshhegapeutlc or preventative

ol i gonuc eot i des K551 and K556,

GHiedh oAt coppolpd st ihesepeuicalosiesiive d6se gansbe estimated
l; [

rlrrg |aeI§p?lg'}ég gﬁt%gp E;IGEURJ ﬁé%@'%g&r@% gof :ILéEi’lb dells, or in animal

Todels, Lisuatig nTEeHabblté‘;E!@gd)otpm used as tenpl ate for
DNA anplification of clone Tx-1 5.11 by using
ol i gonucl eoti des K563 (5' - GGACTAGTCGCCTGG

CC%ZEF 130 beﬂﬁ%d@@et@ﬁnﬁ@@ﬁ@%ﬁﬂ%@%ﬁ@enﬁaﬁon
CCAGACAAACCA B

The ol i gonucl eoti de

KagEe and soute of saeim@m@henco%udkg infgrmatien |gankdhen be used to

3? W';Ltg{ég ol 8§%§1 3 ?ﬁqu?@.ﬁ%é g‘ér 15&{%5%@%@ iaﬁlhumans.

at 720C for 20 cycles. SEQ ID 3 was used as tenplate

%ﬁég%g?aﬁ%éc&ké S for & eiercesbiseh dSheipbine severty
b S8 4ic SR TGP GBnder o

. CITGITGC- 3 i gonucl’eo
tﬁfﬁ §ubjer:rt adlets ta‘ne eanek frequency of @mlamtnahgm trige combination (s),

iReuBessates Hst pRaRAGSGRnsEi s gt i dhpfit can be

aétemﬁ}iéé QJ”yl @tme: |e&per||]§ié@|tétibnlhnﬂais u\gm dhet judgkatent of the
for DNA anplification of clone Tx-1 y. us
elinigianu Gengralie saksiective @mﬁ%&w&%@% to 50 mglkg,

RERARAC RO IR Y miolle? pRefSilens, Whay, & Sdministered

iD@iudly' taita 4Etienhrad B8Ry he adodisteredin mnb@athm erth other
ducts were purified by neans of the "Q agen

gg?ntg-, 8%’&9 oq{tpar{nor%& agen, CA, USA). 25 ng of DNA

anplification products of SEQID 1 and SEQ ID 3 were

mxed toget her and used as tenpl ates in,  PCR reaction
icgorarapesiti gAyelss eataRss pharaceidieally acceptable

? gc%r ﬁ‘?@fgﬁﬁ%ﬂb@% %e of spﬁ{ﬁeca@%ﬁtm(s@ucﬁt cafférs include

aﬂWOCfIES ahdcothaspplypephms gamesrami oilwecthenaphums aggntsf such as

lificati uct of Einal | t he .

oscies. piovied Tl Sl dRed hot Tela i Yoe Wbdpetion of
FE8eiving heSCompesitiond 88d Hifich ma

%%th%ﬁlie%r?%o amaq&gqgg%ﬁm% at rA‘f\goc and :bLSO at 72C y

be adpunistered svithoot Upﬂueéox#cqby oduct is a chimeric

nol ecul e contai ning the DNA sequences Tx- 2.a, Tx-1.16

and Tx-1 Lb. SEQ ID 9 was used as tenplate for DNA

SupAblE Eartic ntdy BleORigd X sidwly Uﬁemobéecbmmbﬂmﬂedﬁes such as

K551 and K553. SEQ ID 5 was used as tenplate fo PNA

pigieIng ggblpg@phﬁnd@smpglwa){ct@ aqlgs,bgolugliyﬁ lic acxds po meric amino




ol i gonucl eoti des K552 and K572 (5 - CGTTACTACCGC
CACCAGAGITATCGCATTTGCAGGATGA-S' ). The ol i gonucl eoti de

wK3008/0263 ai Ns a sequence encodi ng for the |i NRET/EP2006/001760
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SGGEGS, which joins the sequences Tx-1 .16 and Tx-1

1.b. SEQID 11 was used as tenplate for DNA

anplification of clone Tx-1 1.b by using

ol i gonucl eotides K571 ( ' - TAACTCTGGTGGCGGTAGT
AACGAACCGGTGGECCCTAGC- 3') and K568. The PCR products

wacidspur afriesl asadiy usdopolyri@mgenantir i fingétieon Hiris  particles.
(Q agen, CA, USA). 25 ng of DNA anplification products

of SEQID 9 and SEQ ID 5 were m xed toget her and used

ORI ST SHE o148 ) bR rncra

aatpdléaltszsucbrayvhydmmhldndeé agdrabremidesx piosphdtedpsiiphates, and
Ilfcatlon oduct, of SEQ ID 11. Finally,

D@ﬁ@( % salts Lfgfg@r%"'f’eﬁﬁ' 5t 8uehyrapnpeetates, ' propionates,

"JWiBldnfa't tHe‘i’l&oQ?és“%'nBQh@' 11O AU HOFA ndl‘ﬂ?%ggs%n W%fﬁi}%ceutlcally

condi'tions fof the consfructio wer e
moeptatﬂe cattieys isiswdildhle iitGenindtdBG3Phamaceutical Stiences (Mack

T 2 gives, by way of exanples, the DNA
%e%’dﬁ%ﬁ EC2 EC3 and EC4 chineri c
antl gens: Table 2 Nane ~" ~ Sequence ~" ~~' "~ EC2

ACTAGTCGGECTCOCCCAGGATGOCATTTGCTCGGATTGGTC SEQ
m&m&r@m@nﬂmm@mmm 2gompositions may

¢ , glycerol and ethanol.
ﬁeéé\@«%ﬁ' @@GV&M@@ emulsifying agents, pH

Al ATGT GCT GGATGTGGCGTCT
ﬁ TR OEPEpenhin such compositions. Such

%ﬁf@é A Sy
ATGAGAATGGCTAC‘A mam%ﬁ%@e formulated as tablets,

. s AgaIeCRWIESCSades, suspensions, and the

B oo
TGCGATAACTCTGGTGG
CGGTAGCTCGGTCGTCAATAATGTCGCAAGGTGCTCCTACG

GACAGCACTCTTGGTCCTGT GTTGTCTGCGGAA
Yeotienqan be administered directly
@%%ATCGTTOAAAGATATTTT ls; in particular, human

mﬂmﬁi@m GGCAGGGTAACGCTTCGAGT
GATAAGGGT GCCACGCTAACGATCAAGAAGGAAGCATTTCC
AGCCGAGT CAAAAAGCGT CATTATTGGAT GCACAGEGEGAT

TheEpHattateliddlxohipasilidns iilikelGfas intddtion may be administered
GGEECTGCAGGGT CAGCAAAAT CGECT AGCGEECCGCEC3
T e of reuteecnatsing Thubmotcliinitedty, oral, intravenous,

WW@@%&&&? intraventricular,

canzdereEl Cobahe CITENE0ss GapalivaansCiacCezample, see W098/20734),

St w@%@%ﬁ%ﬁf&au topical, sublingual,

intraCEginal PP Médnd>13and EiAsCE-IWpdsidys may also be used to

administer the pharmaceutical compositions of the invention. Typically, the

therapeutic compositions may be prepared as injectables, either as liquid
solutions or suspensions; solid forms suitable for solution in, or suspension in,
liguid vehicles prior to injecon may also be prepared.
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ATGATCGCACAGATCECCCTGGT TTGT CTGGT GECGGTAGT
GCTACCGCGGECCACCGCGT CAGATGACGAACTGATGAGTC

W@2WIQUGAAATTCTGACTTTTTCGATGGT CAAGCACCCGI TG PCT/EP2006/001760

ACAGT CT CAGACCGACGAACGCCGGT GTCGACTCGAAAGG
GACCGACGAT CACCT CACCACCAGCATGGATAAGGCATCTG
TAGAGAGT CAGCT TCCGAGAAGAGAGCCATTGGAGACGGAG
CCAGATGAACAAGAAGAAGT TCATTTCTCTHGETGECGGETAG
TAACGAACCGGT GGCCCTAGCTCAGCTCAGCACATTCCTCG
AGCTCGTCGAGGTGCCATGTAACTCTGTTCATGT TCAGGGG
GIGATGACCCCGAAT CAAATGCGTCAAAGT GACTGGTGCAGG
AbieeizideliventafT drecsompositicascavitagenerilly be accomplished by

T
i v[c:éﬁ&sly or intramuscularly, or

cce

WM%%&WTﬂgmposmons can also be
ACTCGT TAGACGAAAAAGAAGTATCTCTACCCATCA

SATGTTCGTTTGITCTTCAAATG
ATGGATCCGCACTCCAGTGTGATGT TTTCGCCCTTGATAACA
CCAACTCTAGCGACGEGT GGAAAGTGAATACCGTGAATCTT
desageNeeERMeNbhaCha BISiGgeAIoeNetuRIIE multiple dose schedule.
AGATGGCEGT CAAGGT GAAGAAGT TGTACGCAAGCAGCGEC
CTGACAGCGATCAACGACGACCCTTCCTTGGGEGTGCAAGEC

Wmmwwmoplasm&gondn infection,
CGTCGCCTGAAAACA CTGCAACACCA

AABToisETCpdnuTisenngT e Titempeuticalyr effective amount of the vaccine as

AR A RpIR el R e HE SRRty SO et vention.

@drtheéCobiect-ofAhe (Presentl invientiohGe AtNeClis®> of chimeric antigens as

CA%C? !;TQGT!@CCGGAMWW of Toxoplasma gondii
R R R R I gt nfection.

GGAGAACT GCCGCCCTGGTAGATGTATTGATGACGCCTCGC

AISCTSRIR b i ebESie SicTEelecinl P nfection, containing at

(st cnéshimeficahtigén @bcorifigalted\cAnGHing present invention. Such kits
GGCAT% GCAAATGCGATAACTCT GG

{agnegisei gt acute-a ronic Toxoplasma gondii
TGS\ CCTCGT CGAGGT GCCATGTAACTCTGI TCATGI TC
AGGCGCGEGT GATGACCCCGAAT CAAAT GGTCAAAGT GACTGGT
GCAGGATGGGATAATGGECGTTCTCGAGT TCTATGTCACGAG

B P RGP B it FiCEE ey in vitaly any assay

R LT "‘ hhiigéirdd\défsct hhiibddies. A common feature of
GAAGTATCTCTACC

r@t}:@@@eﬁm@ﬂmﬁﬂm@wmw@ﬁ@rmh the body component

%%%%@%%%t permit the antigen to

bind to any such antibody present in the component. Such conditions will

(_\

typically be physiologic temperature, pH and ionic strength using an excess of
antigen. The incubation of the antigen with the specimen is followed by
detection of immune complexes comprised of the antigen.

Design of the immunoassays is subject to a great deal of variation, and many
formats are known in the art. Protocols may, for example, use solid supports, or -
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ATCTTGACGTCAGCGT TAGT CCGGATTTGECATTCGGACTCA
CTGCAGAT GGGGT CAAGGT GAAGAAGT TGTACGCAAGCAGC

W@LH06VBCGACCGAT CAACGACGACCCT TCCTTGGEGEGTGCAA PCT/EP2006/001760

GGECTCCTCCCCATTCTCCGCCGECCCGAGAGGAACCGAGT
TTGCCGTCGCCTGAAAACAGCGEGT CTGCAACACCAGCGGA
AGAAAGTCCGTCTGAGTCTGAATCTGCGEECCECEGThe chineric
protein EC2 has the am no aci d'Sequence

TSRLPQDAI CSDWSAWEPCSVSCGDGSQ RTRTEVSAPQPGT PTCPDCPAP

Mohih GiveSaeclpitati o CRAS St CAYS BT usEAGREAKSIBS antibody or
RCl DDASHENGY TCECPTGYSREVTSKAEESCVEGVEVTLAEKCEKEFA SAS

Nty ornysThep\iar s sxampiar aregrmting  fluorescent,

g g
PRt ARG Rk HoleRdbe g Wy h Amplity the
agignalt sfroretias imatmed comiplexartre ogiso Krowri &kalBiples of which are
mul ti gl e, Toxop|. asma gondi| protein fragnents

5paya qwhich; piilizg hietin anﬂ/@wqﬁan.anﬂh@néwnﬁéabelle%r andi mediated

%ﬁﬂwgﬁﬁ&ﬁ%kﬁgﬁ%a/SPVNEAGESYSSATSG/QE

ATAPGAVLLDAI DAESDKVDNQAEGGERVKKVEEEL SLLRREL YDRTDRPGL
ATAATASDDEL VSRl R F PVDSI. RPTNAGVDSKGTDDHLT
TRRAR PR PRERY Ber PRRCHE TR RGE oK o VEa
PEKT
R S P s S B VAL sonleite vpe I
bateregetenis- fompatntspoatgpeptide s Jysieallyboumdniova\sotid matrix or

g e e T
draoutbaitionng nul tipl e Toxopl asmagondii protein

fragnents, is covered by the present invention. The
chimeric protein EC4 has the ami no acid sequence

R PRl pR R ot e, BRCHRed S Alimdiifise (eg, in
RENIABEERGY MGy MMEWWE@WW,@ i®Asheets or
R S o B S e
EtﬂiBEKEK&BbK%HNBWVF&@W%VEAEBﬁE@@SB%g, nylon

KVNTVDL DVSVSPDL AFGL TADGVKVKKL YASSG. TAl NDDPSL GCKAP
meRiBgepsPENGsA Treadssrandiaien (Ahgads $or examples Dynatech

s 405P IMARlIo™Y ffifro ifé}nérlgiég BP 085 tiheH ?é)l%sterqge beads
Toxopl asma gondi | protein fragnents, is cover y the
(rresision iFlasiict Bal) caonibe rused omthe hetokogenteauss format. The solid

PRl Bomhtiod TS BRYPBHIGeT bmgnce cppshed after
sepdratip)lit frorAdine fist sangsld] ad bAbr tdGetbion sBo@itlaifodies.

chimeric proteins were cloned as fusion products with

Bath $iapdaidary conpstitive fasmals arekapwpdn theatcsT) and
expressed as soluble proteins in the cytopl asm of

bacterial cells, for the purpose of determ ning their

npa hiomagengoas dosrak the tegstysanié is aupubatebwith thESontlsiRation of

and ECA (SEQ 1D _27, 29 and, 3 1, respectivel e, ..
Sipenisdn RN, F2" BamP.0 GiRY.e G capditolisdhabeil precipitate
ahp eShiRsErBRtNRIE SdfpRstes NWhidtPChRY BfR&ISNBoth standard and
(M nenkova et ai’, International Journal of Cancer,
cayopetitivesfoppats ipr fhesghagsaysaaregimowroinghe agi. gest ed wi t h

Spel and Notl endonucl eases, to generate fusion

products at the carboxy term nus of GST protein. The

Inea thhdard format, the amount of antibodies forming the antibody-antigen

complex is directly monitored. This may be accomplished by determining
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pl asm ds were used to transform conpetent E. coli cells
follow ng standard protocols (Sanbrook et ai, 1989,

wovioeoess Cl oni ng, Col d Spring Harbor Labor atPCHEP2006/001760

Press, Cold Spring Harbo . Biochem ca
characterisation of the reconbi nant chineric antigens
The reconbi nant proteins GST-EC2, GST-EC3 and GST- EC4
were expressed in the cytopla@ﬁ1of transforned E. coli
cells and purified by affinity chromat ography using

GhEtabN ibetedantiaen® em@swg(/ammhnam?banmuea which recognize
Bi ot ech, Sweden), follow ng the mapufactur

ians epitepe oI . aﬂﬁrt@ ¥oplagugi 99”@#1@“&’59@'@& ik LHW flupeto complex

sessgbhgé éﬁ%@%ﬂ( Sodi um Dodecyl
de Gel El ectrophoresis) analysis

&”Bﬁn&r Al @bt sefyantivoiies in Wed wamiphe is deduced by monltonng the
afflnlty purified reconbi n% %Hgducts vve¥ |¥{5 tibod
agmpeiitiversifechian, they binding & 7 SREWE: AGRUBE © antibody (or

pro P e SR

culture, 5 ng/liter and 4 ng/liter for the chineric

i dGsin o T T B AR o o

z{&hgfé ﬁi@%_fdé& G élﬁéuﬁt 6hé<§rﬁpéﬁ|§§ aﬂﬂuodﬁ%)detected by any
ana ysSi s

alma [trati on was perfo
ofi mmmnﬁ@l(omowrswmlm&‘c d,epemmg S the demalg %fzr example,

Uniebaist atbRfieeuh % SpFifles 3faF e Fettied UBTLq conjugate of

RiNEREnoderiTSYy Sodpld¥edNaith ataBelMengl, AanGnzyReskabel. f r om
HPLC anal ysi s denpnstrated that the chinmeric antigens

GST- EC2, GST-EC3 and GST-ECA were purified as
he Wﬁﬁlﬁﬁmgﬁﬁ bR 6ma§§|ﬁﬁﬁhﬁoﬁ RE85y fShfatitheWweaction between

wer e ySIS 0 i's shown as an
ehauchimeric antigerns aadptbet antibadyl foswsa neveykithat pradipitates from

158 o0 S anTbS .EER Ef ORF  cbae.  no

@Ml'-‘f’éx%lé&rﬁé% dhdir antisedy Ge presentuino then destvspacimient o visible
chineri ¢ reconbinant antigens with IgG anti bodies from

peecipiatess feyomrel-i i nfected individuals: | gG Rec-ELI SA

The ELI SA performance of the GST fusion products was
performed by coating Maxisorp-nultiwells plates (Nunc)
WHehchimegiceardigens of the uyeanoe il tmwamrhe:pwkag@nda the Yorm ot a

t f 5

Rt Robaros. i e FapiSs Ry, o Xt bl AUl effallin separate

r&oﬂiaﬁﬁer\yethé donwhamd of Qﬁtl%el’ﬂs @ithay arfeady hoba tk arsplid matrix or
fer (5%non-fat dry

0. 05% n-20. i
awawbs withe figagents cfﬂfapé'lﬂj"?sb r"hf""'h0 ”-QV\%BB/ "S'h CQQ%TQ' antibody

P 5P S 00 o syl

Realiess vanme antd eiglhadeggnevaﬁhgdeagems 0% Y ENAERE- Substrate) if the

PBS and ant.i - huma IgGh er di s
ﬂ@b@ﬁ%@otcgﬁqusgg gosgp@ @siﬁ"‘r‘?ﬂ?ﬂ? ;(e.g., written, tape, VCR,
dé?ﬁ it theosbsh Wwill bé arediiiderd in the kit.
I?utl oﬁ%‘%\; he )nagdded to eagh Final ly,
[ ncubatl ng plates with the chr ormgenl c substrate

t rget hyl benzi di Al - hrén
L@‘?e&ag& g\% Rﬁ%z‘yh@ﬁ %QYE? @]%fﬁ%ﬂfr?%h\}é yention, are &herefore
Fnowittodine! efpiein thetfisie By Iwayedsfsan brample, Ghe reader is referred to
Density, OD) at 450 and 620 nm detected by an
aut omat ed ELI SA reader (Labsystem Multiskan, Finland).
For each serum sanple the assay was done in triplicate
and average val ues were cal cul ated. The foll ow ng
Table 3 shows the 1gGreactivity of the single antigen
fragnments and EC2, EC3 and EC4 chineric antigens,
expressed as GST fusion proteins, by using sera from
36 (T1-T36) T. grond//-seropositive and 27 (N1-N27) T.
go/ 7d// ser onegatlve hurrans The Toxop/ asma-specific



10

15

20

25

30

Marcy- FEt oi |l e, France) are reported. For every
GST-fusion product the cut-off value was determ ned as

w0 b@otoe@mss pl us two tinmes the standard devi ati oPCDEP100€001760

absor bency readi ngs obtained fromthe Toxoplasma |1gG
negati ve sera. Normal type, OD<cut-off; bold type,
CD>cut-of f. The nunerical value reported into each
cel | was calculated as the rafio of the test OD to the
cut-of f of the corresponding antigen (nd, not
dhé erarenmtelitdrativel citsd Qbeae,eto wikch lnaiyntié caddedaUS06(265,876, WO
res&hznse Table 3 §I ear | Sgﬁ hat sonme of the sera

& ang W0 03/a8p&3Y, ﬁ?ft‘ BErSFEREPYe when using
single antigenic fragnments, whereas they result to be

positive (correctly) when using the chinmeric antigens
of the present invention Pl ease note that the

nerlc | val ues oncen bt ai ne
v iy o RSl & Biealet A5 PeAES of hifmples and
e they have been cal cul ated by reference to an
I it er nati onal Standard, which cannot be used for the
ot her assays. Table 3The follow ng Table 4 sunmari zes
E}gﬁééﬁgﬁ E @ssays based on reconbi nant
anples fromT. gondii
seropositive and seronegative humans. In each col umm
are reported the nunber and the correspondln
fégure . Jlasmid mapaefithedacterial expressiohyectar P&Eéi-gﬁh y
results that the sensitivity of the assay (see the 2nd

coI um reporting the occurrence of false negatives) is
Figure 2e $chbamatisseprgsehtation ofthechimerigantigeris.t he

DUy A BT o, e B A LB 11 o
Fh-B1. Boi'és?éﬁ:h\?élgoéndﬁd(ﬁgl rfep {irMeXn Traghents of the T. gondii genes

16/ Tx- 4 M x- Tx- 16/ Tx-4. 18/ Tx- 2.
MIQZTM103 $6\Grk QRABT@RAZ 35'}3 M?APn‘é'e@ W%f%ﬂh?é‘i"&ﬂmmon of

s§§ n protein Sera
?;.g‘rm%?agond era romﬁf'et‘ gon |P I'n gct ed subjects

uni nf ect ed subj ects Tx-15. 1 1 28/ 34 (82,49% 0/15

Tx- 1. 29/33 (87.9% Q/15 Tx- 1. 6 31/34 (9 0/ 15
e Bs Expressianar Bogongiaimptis antigens it o SohoaIs, 3
§’E)§=PN§E léija%iisné & 384 16SY-ECPX-GST-EC3 and GST-EC4 fusion

16/T 5/ 36 (97,2) 0/27 Chinera EC2 36/3
Uh@?reqombmarlt srcmmsxwfre sibiscted to tﬁ'%@f%‘ore&s (0,003

i o S, A OR e,

36/ 36 (1009 O/271 munoreactivitv of single antigenic

dom?| ns W t hi n th?‘?ggéréﬁéaﬁ?é_e %bﬂ?q%%}'ﬁ?a&% gens W th
HE a bﬂ?ﬁfg% JPth\éeﬂiunfaned h;?ér@l@ BHBRheE bg”% Ofiftion using the

I mmunor eact1 vit he Sl ng nt i gen

TSKpGE008 SWeXL. Eolunthei r construction, human sera that
specifically reacted, in ELISA assays, with single
antigen fragnents, were adsorbed with different

f_@fﬁ?& %?%Lnﬂpénﬁfprébéﬂie% GhiSRRRI pRstein RagAEABNRRhNithE chimeric

Cc proteins. To this aim distinct
aptigensat i ons of the antigen fragnents, expressed as

T-fusi on. pro t
Siebrehfy Sarh RIS LRI 8 Pxads Ditpt, o1 an
‘Ff(—1]10b @ﬁlﬁbn'ffhgﬁﬁéﬁtsn anbubt EC2( B3 MnbiaECO:hipkrie . ditigens with
serum samples from T. gondii infected individuals. Sera were used either as
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i ncubat ed overnight at 4C. The plates were extensively
washed and subsequently incubated for 30 mn. at 370C

wowrah/oswssim sanpl es (20 m/well) in bl ocking sPCT/EPZING/001760

(5% non-fat dry mlk, 0.05% Tween-20 in PBS). The

fragment speci fic anti body-depleted sera were recovered
fromeach well, added to a new well, incubated for 30

mn., and the sane procedure Vs repeated 6 nore

times. Sanples that have been depleted for specific
amholeospeciments riséruen)s ongafterodepietion pdfe spatifigeantibodies against
fragnments were finally anal yzed L] SA assays on the
arbipations, of gBHgen AEioTPeiNs éﬁe—bgég,E 478 SRS CTx2'8maca 18
adgrm&%}]seﬁcjz, EC3 and EC4, as GST-fusion products,

were coa

ted overni ght at 40C onto Maxisorb-nultiwells
plates at a concentration of 5 ng/m . The coated

.ates re bl ocked. an ubseguent | v. i ncubat for 1 h .
Hiflrese. Triwrorea iy oo dheca e Berntiels Wb of axoplastge-specific
IoContidbgidsocki ng sol ution. Plates were extensively
V\gshed and anti human- |1gG al kal i ne

pﬂgolgM gR?@EuﬁmJa:@%uw p@qumﬂ@m with (“lép@péasm@-pp@ﬁiﬁc IgM-positive
A P o926, B S SAREIE ek D6, 360, varyin
P- NiHe' oHteRithtion of tHebiotin-alssed SSTIECR abbAHST-ECR batigens.

the enzymatic activity. The results vverecﬁlecorde(%

Blelal {Res-ErISA benalueif pedomped With serial ditiions i Jexoplasma-
nm . s . Nekde

SRS G ARSits, Gt TP 106, 15 1 BA00P B IgMASBNG (he control
dongerum, dilated 41100 seramesaagples paseayedewith the biotin-labeled GST-
cal cul at ed. Bi ochemi LEi ' of EC2 and EC3

chi ?.%‘ﬁﬁﬁ‘?.'ﬂ%‘ﬂ@ﬁ%ﬁ%@’@%@"? noreactivity of

the chinmeric antigens EC2 and EC3 with specific

ari-Toxopl asma |1 gM anti bodies in patient sera, the

Fiqunety. hong-tema stability\of the ehineriaantigensdi fi ed by

R G ER IR analf3ia Beffofihdl it tbioli iheiey ESTAGR and GST-
BC 3 ahtigeriss tveltich avecoerre remintined at +43C férodiferantdime intervals
oo el BB B sl o, 118 G RS PSR ensites

igasdfe, Wit > 1EiciAdRa sPetlnk” R BERINEIRODAEEL SHnd 1gM-

renove excess non-reacte yzed
héggﬁﬂa (@D serurh@gedslesf biotin incorporation into
chimeric antigens was determ ned by using "EZ Biotin
Quantitation Kit" (Pierce, USA), resulting in 1.4
%ﬁ%cul e for GST-EC2 and 1.3 biotin/nolecule

-EC3. The biotin-Iabel ed products were finally
dhedoliowing Eahlericgives dby wayoof examplgs iheddAsseguances used for
20 0C until use. | ARRY - . : .
i ponstittion o com BAREAERGblagie g cimeric antiopps:
I gM anti bodi es: 1gM Rec-ELI SA To investigate the
I mmunor eactivity of reconbinant antigens wth
Toxopl asmaspeci fi ¢ i nmunogl obulins M a
doubl e- sandwi ch i mmunoassay was enpl oyed (1 gM
Rec- ELI SA). Maxi sorb plates (Nunc, USA) were coated
wi th anti-human 1gM anti bodi es (Sigma-Al drich, USA) at
a concentration of 10 ng/m in coating buffer (50 nM
NaHCO3, pH 9.6). Plates were bl ocked with 3% bovi ne
serum al bumin in PBS (bl ocking solution) for 1h at 37C
and subsequently incubated for 1 h at 37C with serum
sanpl es in blocking solution. Plates were washed and
then incubated for 2 h at roomtenperature with the
bi oti n-| abel ed GSTfusion proteins, diluted in bl ocking
solution. After being extensively washed the plates
were incubated for 1h at roomtenperature with
hor ser adi sh peroxi daseconj ugated streptavidin (Pierce,
USA) at a concentration of 1 ng/m in bl ocking
solution. Finally, the enzymatic activity was reveal ed

. .y N e N o,




Al drich, USA). Results were recorded as the difference

bet ween t he absorbance at 450 and 620 nm detected by
waeooatwnnt ed ELI SA reader (Labsyst em Mil t i skanPCT/EP2006/001760

Fi nl and). For each sanple the assay was done in

dupl i cate and average val ues were cal cul ated. Ther nal

stability of the biotip-Ilabeled chineric antigens In

order to deternmine the thernmal2%tability of the

bi oti n-1 abel ed GST-EC2 and GST- EC3, reconbi nant

products were dil uted at a concentration of 5 mg/m in

the comercial buffer "Stabil zyme (Sur Modi cs, USA)

and stored at +4C until use.laBledr different interval

times (up to 80 days), the inmunoreactivity of

reconbi nant proteins in the 1gM Rec-ELI SA anal ysis was

aNamesed dedueresul ts obt ai ned anal yzi ngidehtification Classificatio
correspondl ng products naintained frozen at -20 0
A Wl perforned as

el BBAGST- EC2 Benrse
Qgﬁfﬁﬁﬁa& amaogams\AaATeAmAtad;ct@nmapatl 8nhof 500 ngrafidle
in bl ocki and human sera

di | ut ed 1?%6\%‘;]#%{&%% E%&% réldgb‘r?’%pf:or each sanpl ot
t he assay %CM@GTEMG%M@%@GEY%GEVH age val ues
wer e cal cgarhefleTitretbdTosdctd@opd as day-1imt

when t he 0% - L

| gM i mn%%@%g&fégﬁge&géwgg;&%re 189 days and
97 days f 3BCASECAGICEATIGCESPABTEGGAE et i vel y. These
findi ngs e@edAcAaTdrcatecAticAdETEAl Neric antigens

Pong ©1 e R RaRRAReRARoPRG G S 1 or che
conmer ci afCGTRPATIGASRBCRBCAATRAINBAREEt pr oduct .
Expanded exgh8atrc@bcetc&gM Rec- ELI SA The

e s s B o O A BRI REST GG fom 7. © Bonse

GIFQID 3) NAEBACEANGTERATRRBTGGAATEOGAATesUl ts of t harargid
Rec- ELI SAPcrEAGTRATOBATAGTEAGERESEGPD! ai ned Wi th protein

conmer ci a ol e-cel |
Toxopl asnt gﬁ%@ﬁ%%%éﬁ&??% bi oMeri eux,
France; EGTCGAXTBEMABGEASEGRCESTEACEN Di aSori n,
I'tal y) . TRcAGE ACEACRATEEARAGEEA RS RO M Wonen V\'ho

Ceferr od PAPASAEALRErCRERRASRREERP, R cant er for
Per i nat al TEGAGACGOAGELAGATBAACAARBYAGBAN, Italy, were
assayed. A@erddpMerieux VIDAS Toxo 1gG and | gM assays

fka oot SARSAE TP Rb I SR iRl Lt | dfroneme
GEQUD 3 (PCAACZIGCABCCCTORDNRATGIATIGHD| es negat i ve pratein

T. gondi iGﬁ@@ébfr&écAﬂéA@%é@&ﬁéﬁé@de as measured by
t he VI DAS_Toxo | p B (n = 18)

WS compoReiABTOEERBREACRRTACICAGAT by bal brof i e
consi sten@GWGAﬁTECWGGﬂt@GAGGAGWCGiﬁGTpr esence of T.
gondi i - p@ﬁf? nce of T.

gondi i spe(:| éﬂ@g@@kﬁéﬁ)ﬁé@ g VI DAS Toxo | gM
and IgG C(n:50) was
conposed (C(BCG'MJM’CE(STGEAAA‘IE(XE“N ogi cal profile
consistent with an acute infection (presence of T.
gopdw specific IgMand |1 gG anti bodi es as nmeasured by
the VIDAS Toxo IgMand 1gG assays). |1gM Rec ELI SA was
performed as descri bed above and for each serum sanpl e
the assay was done in duplicate and average val ues
were cal cul ated. The followi ng Table 5 shows the | gM
reactivity of the biotin-|abeled GST-EC2 and GST- EC3
chinmeric antigens, conpared to the results obtained
Wi th commercial assays (VIDAS and ETI-TOXO K), by
using sera fromgroup A (Al- A22), group B (Bl-B18)
and group C (Cl1l-C50). The Toxop/asma-specific 1gG

I eveI S, cal cul ated as I nternat| onal Uni ts (1U) are

o o T 1 — S -, .



times the standard devi ati on of the absorbency

readi ngs obtained fromthe T. gond/ Z-specific | gM
wme@any4ses sera (groups A and B, n = 40). Cut- oPET/EPI00€601760

for VIDAS IgM ETI-TOXOK- M Reverse-PLUS, GST-EC2 and

GST- EC3 were 0, 650, 0,500, O, 343 and 0, 378,

respectively. Values typed in bold indicate a positive

response. Tabl e 5 Serum Toxo- | g&*VI DAS ETI - TOXOK- M | gM

Rec-ELI SA ftJI/m) 1gM Reverse-PLUS GST- EC2 GST-EC3 Al

0 1548 0, 36CATCCEECET OARTAAT G CBCAAGBT3 1 A 263 0, 2 Birface

AQSQQ@?S 0685@0%%“90@@% &é%ﬁ%%ﬁ%§90375 0,324 0,241

A5 2 288 0, 270 Pro®Ein
0, 234 A7 0 %Wﬂ%%@@%“éﬁ@%@% 0,10 0. 108
0, 203 0, 296CHELANTCACECOCBTETBCEBEAAARYL Al O 0 0, 09

0.339 0 32 23 0,271 Al2 2
0.08 0, 13455%%§W§q3%§8%§@%§%€5 0,309 0, 335
Ald 0 0, 2CABTAGTGI TESEGEARGRGRGTGAQT®6 0. 230 0. 281
0,374 Al6 @rGEACEAGAATCSYTCAAREGRTAY7 1 0,18 0, 123

0,277 0,2 79 A19 0 0, 28
0, 346 0, 2%%%%%&%%&%@59 0,132 A21 O
0,61 0, ZO@WW@WEG@E@\T@AG@WG@? 0, 238 0, 233 Bl
240, 06 0 THLNLBATEAAERAABRANBCATPFCG, 076 0, 283 0, 304

B3 44 0, 1 28 0,195 0, 298
0,216 B5 W%iﬁ 5%3%6%% G‘E%“T&s? 0.12 0, 164

0. 296 0, 2BCASAGEEGGATCGCUBAGAREIATEALOA B8 58 0, 12
0,148 0, 2%&@%&&&6%&@@46%&8@832 0,268 Bl O 19

P12 45’ 0. BETGCASGTCHeEAMREoRET 87 012 0. 006 0 207

028 Bl4CLLCAGEATOCCAMTIGCBEGOATTEGBLSMRS 0, 46 0, Mitdneme

Qs@éfm @) 3¢BcRhTGEAGRCRETRAA T IAtEETE, 177 B17 67 0,13,

L1101 L et B cAAGCCAAATCAGGACECEA

ACTGAGGTTTCTGCTCCGCAACCTGGAA
CACCAACATGTCCGGACTGCCCTGCGCE
CATGGGAAGGACTTGCGTGGAACAAGGC
GGACTTGAAGAAATCCGTGAATGCAGTG
CGGGGGTATGTGCTGTTGACGCTGGATG
TGGCGTCTGGGTT



B18 53 0,27 0,170 0,238 0, 165Ser um Toxo-1gG VI DAS
ETI - TOXOK- M | gMRec- ELI SA (U /m ) | gM Reverse-PLUS

w6 MXB6GST- EC3 C 28 5,37 1,04 0, 350 0, 548 Q2CRBB2006/001760
3,86 1,49 0,546 0,498 C3 78 3,01 1,38 0,471 0,867 4
1358 2,28 1,17 0,464 0,453 C5 178 2,31 1,27 0,598
0,406 C6 155 2,00 0,97 0,993 0,720 C7 109 3,20 1,76
07940642C8993161780%5720389C9103228
1,34 1,056 1,222 A 0O85 2,22 1,44 0,930 0,704 CllI 70
18110, 79 SAGMAIEETBEEICCRESATGVEEICHAS M2292 0, 461 Middneme

g g Sordupterbchetrelciibetont 0 03 O oe o, el
0182 c17 ﬁ%%“%WEETGTg%“&ﬂEQﬁQﬁ@@ﬁWQﬁB 242 0.90 0, 71
0, 497 0, 50MAXTEMATONPAPCBICRAAGHGACTO6 C20 258 1, 40

0,88 2,67 703 0,509 C22 246
1,25 o,7G%ngé%ﬁ35§§5%%§§%§83¥%§ .71 0,495 1,499 C24
38 0, 78 0,/87TTGTABEGTOAQBAGEE6AAGGABGAG 0, 92 0,562 0, 545
C26 262 0, HccEechcRIAAEEE8AAGECATEHT 0, 96 0, 85 1, 439

0, 938 C28 7 0.C29 197 1,38 0, 61
0. 544 o,3éé%%58”?%?855g%%6%é§”§¥%§¥° 531 C31 72 1,28
0. 93 1, 756MGAGEECETECAGTABAGAANGOBAEA05 0, 381 C33 439

1,00 0, 66 AFEETGTAFANBANSAcBGEeA2 1, 162 0, 989 C35
178 0, 89 694 87 C36 560 86 0,69 0,817

0, 628 c37’§%§’%G§§66“?@”666§?A6A®T@“t38 242 0,98 0, 41
0, 379 0, 3TATBICTACCAATEAAGABCOAGKATGEA 380 C40 232 1, 39

168 0 RN hradAT Ol S0 0, 822 012 243

ca4 35 1, @@GT“§9G@A§§§CQGEQ§GA“?””T G

CCCTTGATAACACCAACTCTAGCGACGG
GTGGAAAGTGAATACCGTGGATCTTGGC
GTCAGCGTTAGTCCGGATTTGGCATTCG
GACTCACTGCAGATGGGGTCAAGGTGAA
GAAGTTGTACGCAAGCAGCGGCCTGACA
GCGATCAACGACGACCCTTCCTTGGGGT
GCAAGGCTCCTCCCCATTCTCCGCCGGC
CGGAGAGGAACCGAGTTTGCCGTCGCCT
GAAAACAGCGGGTCTGCAACACCAGCGG
AAGAAAGTCCGTCTGAGTCTGAATCT

The sequence Tx-15.11 constitutes a fragment of the gene GRA3 (Bermudes et
al., Mol. Biochem. Parasitol., 1994, 68:247-257). Said clone has the amino acid
sequence
AALGGLAADQPENHQALAEPVTGVGEAGVSPVNEAGESYSSATSGVQEATA
PGAVLLDAIDAESDKVDNQAEGGERMKKVEEELSLLRRELYDRTDRPG (SEQ
ID 2) and its use in chimeric antigens is covered by the present invention.

The sequence Tx-1.11 constitutes a fragment of the antigen GRA7 (Bonhomme
el al, J. Histochem. Cytochem., 1998, 46:1411-1421). Said clone has the
amino acid sequence
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C45 667 0,85 1,01 0,366 0,285 C46 275 0,95 0,99 O, 411
0,544 C47 157 1,93 1,36 0,382 0,464 C48 1037 1,08 0,51

WO28889406¢301 C49 92 1,31 0,68 0,537 0,427 C50 PESBEPR2068001760

0,69 0,354 0,801The follow ng Table 6 shows the

performance characteristics of the conmercial assays

(VI DAS | gM and ETI - TOXOK- M Rev%r se PLUS), conpared to

the results obtained with the biotin-|abeled EC2 and

EC3 chineric anti enslb&__ M Rec-ELI SA). From Table 6 it
AEAATASDIREL MSRIRNSDIOE HGQARY PSLRRTNAGVRSKETODHL TTSMDK

AR RREPL ET R e far 4 Al ol chimeric
té)ﬂld&é'l%@%éré@%th@ﬁ@sgﬁﬂ iRgeritim. chi meri ¢ anti gens of

t he 1 nventi on regard to sensitivity and
agreenent, both the comercial test ETI-TOXOK-M

1% Pl St R PRGBS G Beng e Reguet

igleak,i Cellufae NMierobiok,e 2000 2c353-864). Said véldie Hridhthe amino acid
val ues very close to 100% Table 6 D agnostic test

SEIPNCGi ty Specificity Agreenment PPV NPV* (% (9

T e o DS PR e B TR TR e S veov

BT MEKCEKEHCQHEAE&SC[BASEQ [D 6pand itsluskin &dnteric antigens is
PPV, %{06 &' JCtI e val ue; NPV, negative

(Fouared by, 'ﬁ"ﬁﬁ Y- the i munoreactivity of the

bi oti n-1 abel ed GST EC2 and GST-EC3 antigens with | gM
antibodies in sera frominfants with congenital

tiheopsausncsi -hdS constitutega tragment af ther anfigereBA (Burg et al.,
S IO A58 D, g DR Bl ipBeida Sequence
P@NNNwmsvemsrmwkummmmmsm@vmmanvcs

S EuaNER Sk Rkl ENAE s Pk TR A8k viac

FEESPERHICTURLEF ATRAGSRSAT (SEhYID W)t Bhd td'%use in chimeric

infected patient cohort, the gestational age at the

ahtigens isovererhby ithe peesent invantione second trimester in

6 nothers and the third trinmester in 14 nothers. 30

serum sanples frominfected and uninfected infants
Thesayuehye dk-2a rephédiats B frédmenhdf thesMIC2 gelbeaiWanl et al, Mol.

M}ﬂ Resitol; (2850 eRZDalA° Said - SRge ey thes @mino - acid

edRnuer e conpared Specific levels of anti-

Toxopl asnma Gr ed from28 to 1147 U m for sera
POIRIGH DNSANSHORY S GGG TR EVSAPGHGT T GRIFCPAPMGRT

%%%@%Fé%%?’#é\’@ﬁ%@x@éﬁfﬁ@ QLA RS {fs jn chimeric

BhtigersSie cdverdiEb is® presnit invemtiongs obtai ned with sera

fromuninfected Infants. In Table 7 are sunmari zed t he
results of the 1gM Rec-ELISAs with individual sera

f?féee ! f
BTSLAUGIL A B SpreQURtS d it TAHIRERClor the M2AP gene
G‘W?érmwey alisMog MhnobET 20012418:5381540)3 Said clpeeshas the amino

rﬁelapectlvely In contrast, only 7 out of 20 infected
ARAUENS8oy had positive results when ELFA-1gM or

ﬁﬁP\f%LMWEE@X/EVWCNWHWQ@MTPMMVWT’GRGW@NGVLEFW

I nfants, none of the sera recogni zed GST-E

@PTKEGGRTQ%&HLA&M@(&@MB@VPSQ_WK&FMEISGE@S%EIDEKE

VRLBIRE LA SRR SA TR RN El Rk RypLovsvs

chineric



antigens is effective in distinguishing T.
gondw- i nfected from uni nfected i ndividuals, having

w@ovpasemhd e or even better assay performance WETIEP2006/001760
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respect of using the whole-cell tachyzoite antigen,
and could provide the basis for standardized
comrerci al i mmunoassays for toxopl asnosis

serodi agnosi s. Table 7 Toxoplas%ﬁ specific I gM
reactivity of serumsanples from30 infants born to

MPCHARGMTADGUKVIRKL YASSGIT. AINDIDESLG@IK%@IEI-EEEGG\SIIEEPSLPSPE
g - -

M PR e 8 (SE0LIT T2handsiini $ka &1 fchimate antigens is
bj | tof f GST- GST- (WK) EC2 EC3
TFB‘;lé}Eafgg‘ﬁé?pﬁ%ﬁé@ %@?goo. 542 T2 2 B (988)0. 73 0. 15

0.360 0.270 T3 2 Sub 300 0.09 0.13 0.212 0.209 T4 3

S 57 0.05 0.23 0 208 0.211 T5 3 Sub 124 0,13 1 62
w%@—gi&%)0400904520269w4s

1 T

Eézgplﬁieu% pgé’%%cﬁgo% %y%%?itlzolﬁglﬁg%elggntggﬁ% %neg@gﬂﬁzg&ﬂuences Tx-

02.21 Tg-n6andmx-4.1876 TI1 6 Sub 28 0.10 0.18 2.617

OB 5 s 15300 o e B PR: e 0 b i

Oel u?c'ﬂa'?anaeB 1@510 @R@ﬂ@ﬂ@e@@ﬁ@cﬁ@c&e@%ccs) and
0.40 0.231 0.228 T17 8 _Sub 145 0. 985

d‘éﬁ& T18 (’é %Ecﬁf@ﬁﬁcﬁ QC'EAC@%QQP@%@?AC@A@ACE&@CACATCC

36575 15 ipntGRofashyd o sslitio pribollfg for the inker

(BGGGB Oﬂhlﬁh&ﬁmg@héaé u&@esb‘sxg .23nd. 3&81 agzg&nécézﬁotgtum was 30"
4 1 4 1.0.05 0.05
t%i’.gr\rga &6953008283&’@01%'%1 8 13 0.09 0. 06

Sa0010, 4t ) o ol 2 N AT By v

taliggausleotides Ser K§B2anpl (@s-GTr(éGCG'@%'EGGTG?TKE@JtQ@CGGTAGCAG

h N1Q
CACTEOTETEATGEER), Sl T (838 BiRiiopesaaceTAC
g?C%%?@GA@TEAm?AEI IGWGAUB—BA | THé asligonucleotide K555
- everl ns se
SOMIANR oA SAMEnGR, ceneaniag, forc g B1ier, SGROS, oWhigry joins  the
SEhfichedd 350h FBlanfONRAM BSPOIS oo v 30920 0A1CA30" at 50°C

i cat ed édmanu acturers respectively. Bold type,

\aa!ldlﬁ%’ at 728€dor 20 cycles.
SEQ ID 7 was used as template for DNA amplification of clone Tx-4.18 by using
oligonucleotides K554 (6’-ATGCGATAACTCTGGTGGCGG

TAGCTCGGTCGTCAATAATGTCGC-3’) and K556  (5-CCGCGGCC
GCTAGCCGATTTTGCTGACCCTG-3'). PCR condition was 30” at 94°C, 30" at
50°C and 60” at 72°C for 20 cycles.

The PCR products were purified by means of the "Qiagen Purification Kit"
(Qiagen, CA, USA). 25 ng of DNA amplification products of SEQ ID 9 and SEQ
ID 5 were mixed together and used as templates in PCR reaction by using
oligonucleotides K551 and K555. PCR condition was 30" at 94°C, 30" at 50°C
and 60" at 72°C for 20 cycles. 25 ng of the resulting DNA amplification was
purified with "Qiagen Purification Kit" (Qiagen, CA, USA) and then mixed with
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d Cutoff values for the 1 gM Rec-ELI SA using GST- EC2
and GST-EC3 antigens were 0.25 and 0.26. respectively.

w@eiod/ov4ppe, val ues > cutoff. CLAIMS 1. A chi merPCI/EP2006/001760

recombi nant antigen containing the fusion of at |east

three different antigenic regions of Toxoplasna

gondii, wherein said antigeni G regions are B-cell

epi topes whi ch bind to Toxopl gsma gondw speci fic

anti bodies. 2. The chineric antigen of claima1,

vitgengiof DNA amﬁpbhemrmﬁt\d dbr 4 cFlaﬁHY,tibél RNAgmixture was

g{ﬁ)st : a%t%edgfgqﬁéren Qﬁﬁf?NRf %r%u Céactiqsﬂ SE@&! Bﬁﬁﬁd{’sﬁ{"%ﬁé %551 and
H{@&‘@%mmﬁ Qb% eéé?ﬁmﬁimof Be” kb Qaec dad"f g SOAC andi AEratc72°C for

regions are- i by a coval ent bond or by a peptide
I20héyles.4. The chinmeric antigen of any preceding
claim wherein the three different antigenic regions
have an ami no acid sequence sel ected fromthe group

?@9 Eﬁéﬂeﬂg R%fduc@l%% IcRirhE¥ic Prol&BEle | dantéihing, thEHINAddDiences Tx-
, ID NO 10, SEQID NGO 12, SEQ ID

N@133Tx—$marmm11 , SEQ ID NO 35, SEQ ID NO 36,

%%4@ et e hbtbiRts Yo VOR8] of BibhbBrc15.41 by

Qinger i ¢ angligyhaciebtides prece#isBg cl ai m(5'eBBACEAGICCGGCTGG

tﬁf@%ﬂﬁ?@%ﬁp&ﬁe s S pans KasnssfnGEcedfascacTACCE
CERECHAGACHIACABGEETATETENE.8)0" T |dighRucktide K565

imeric antigen according to ané of cI ai ns

toontging oapsequence hancading fori the clinkerc QﬁG§EQ‘Mm§=h\|O°m3 the
d h ™5 i 0 »
o BT 8 T b T e, 5 a
W‘&"F%Hdté?'hmgffféfzemreél ng t:) gl aim 8 conpri si n?
TR o Loy PR S SR iy e
Nigohbibidld 5. SkEehD NO (& e‘éﬁﬁ:*r@c#ﬁr@mrda@f@d@eeme

tide sequence accordin
AGCTACCBECHCCARBGEMRY)t rancthuKbEét |(§e H@@FFACTACCG

G RCAShERRATOETIRETERTCHTE 33: T Th8 ooyt kse
?g@gh%rr’\? s%&ueﬁ@a C%ﬁtﬁbrdihiglnfm: itioke mg%i&w‘:m‘] joins the
@eqsewsﬂmd 714380 P Puches T Riegohgs; A &t d4°c, 30" at
%@ F86" ¢ -}ibcaﬁy g%eg%;e accordi ng to clainms 8 to

er Sstringent ation conditions. 14. The
cSE(trelD d1rwasrttsedaa$ te:mpia;erfoerwuﬂewnbyf iationneficelepe E>e11 b by

&?&‘Q?Pgsﬁﬁg?’ﬁ‘g %t‘ % 1%5Kﬁch |§é%§)‘%ﬁ§ Se uence?c GTGGCG

A YRETAACCAAGCEET GBECOAGENyengml of K668 MELELCELGGCCGC
ost cell transformed with the vector of cl ]1 Y
AP aoacc, 30" at

P@Aﬂﬁﬁ@%@EWA@ﬁ@‘b@@dh ctheRCR prefecehyvas

B AR o 3 LT LT

e mmwmﬂec&emrectxmtﬁeduby méans Wsfethef "Qidgest Purification Kit"
Zéﬁegggnnscg Cﬁ%fbgl .'?g ng of%%A ampln‘a ca%];'nrporg]d&cttso f7Sé’é |6 1 and SEQ
ID 3 were mixed together and used as templates in PCR reaction by using
oligonucleotides K563 and K567. The PCR protocol was 30" at 94°C, 30" at
45°C and 60" at 72°C for 30 cycles. 25 ng of the resulting DNA amplification
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active agents for the diagnosis of Toxopl asmagondii
i nfections. 20. Use according to claim19 for the

waelr@gnosss of congenital toxoplasnosis in infaPCBHEPD04001760

Use according to claim19 for the diagnosis of the
time of infection. 22. Kits for the diagnosis of
Toxopl asma gondii infection, containing at | east one
chimeric antigen according to28ny claimfrom1l to 7 or
14. 23. Kits for the diagnosis of an acute and/or

%&Qﬁﬁiewmmimith J5vigef DNA amplifieativngroduct of SEQ ID
I'east one chineric antigen according to any claimf _{pm .
11t Fifally; thet DA mixdereowashisash pe tarHajefer r%mﬁ[g ication by

to, any, cl aim f.r,om 4 ' " o
B b BB o0 i Rk (R PTTBShGgRY 3 ot o
apl iy 859 ahQ digen b 729C &80 pyelpar ati on of medi canment s

for the prevention or treatnment of Toxopl asmagondi i

i nfections. 26. Use of the nucleotide sequence of any

ik BT Bol B8 BRI, FREAIS pBRialfG (RE DA sequences T

2 &£ PBEl6dhd Tx1gd.cament s useful for the treatnment or
prevention of Toxopl as

di i.infect. . 28. X
S0 1B Ovas 4508 o SATBIRR 101, ONA' clTRifiEgn, of islone, T 2. using
; '- H M t | t hi i ti
Bliognidestdss k66T g ksEs, a0 | eanl one o meric antigen
SEQIBIS was uspdasi teniplateyfor PNAammilifigatism of clere Txe!. 16 by using

containing,at |lea e nuc] eoti de uence /@c i
ng‘a'h‘ffg%? % fr om?{éﬁl& %‘%OCorrp S1'fi on aé‘?g‘?g’?ﬁqg oACCGC
& EASAGT TR CBEATITECAGGATGA-330d/ Tie v digbhuekeptide K572
use. 31. A nmethod of treating n'a]n%gl gf '%i ng,from. th
ToRtaiis: san SgaurRnge iQﬁ@Si"FQ)nforcaTFprf hg @dﬁﬁg » spbjgh, doins  the
a ther [ f i ve anount of the vaccine of
éﬁﬁu%ﬁ“g%%‘ﬂgfné éé;dtq%_gngEQJENCE LI STI NG <110> Kent on
SHQ!ID. 1¥M4% usbidnas templatefoi PNA amplifigstien &f clone Tx-11.b by
Toxopl asma, . gondi i <130> 5015 <160z, 4
YeING on 39&8@2&5@“}}3&19 W<212>%ﬁ@iﬁé@d@GTAGT
I%%@h?ﬁ@?w@ﬁ;ﬁc@mcx@;hh??maxzzb (12 .. (297)
<400> 1 get gcc ttg gga ggc ¢ cq,,gc €A CCL o /s
Jhe BER padustsywges pigtiog 2% uslg " GlpgeBPuRERITAKE" (Qagen,
?ﬁ l@%ﬂ).gq]ngro? DNA aﬁftﬂiﬁt&ﬁo Fodiics 8f SEQADLY afbitSBQAD 5 were
a Cg ggt gt'g ggg gaa gca gga Fg(tdg tec ccc i
Hhired6 tbgethdr a afdl wsed ¥al tEmplaesy ival y teactiony by using
%Iibgm\(gleot? e[s E[jg'] \éanld %g755 2§Ong of the resulting DNA amplification was
purified and then mixed with 25 ng of DNA amplification product of SEQ ID 11.
Finally, the DNA mixture was used as template for DNA amplification by using
oligonucleotides K551 and K568. PCR conditions for the construction of EC4

were the same that those used for EC2 and EC3 constructs.

The following Table 2 gives, by way of examples, the DNA sequences of the
EC2, EC3 and EC4 chimeric antigens:



aac gaa get ggt gag tea tac agt tct gca act teg ggt
gtc caa gaa 144 Asn Glu Ala Ay G lu Ser Tyr Ser Ser

woL@eMweeBSer Gy Val Gn Glu 35 40 45 get acePQUEPIO&001760

ggt gca gtg etc ctg gac gca ate gat gcc gag teg 192
Ala Thr Ala Pro Gy Ala VaT Leu Leu Asp Ala lie Asp
Ala Glu Ser 50 55 60 gat aag 69 gac aat cag gcg gag
gga ggt gag cgt atg aag aag gtc 240 Asp Lys Val Asp
Asn Gn Ala Glu dy Gy Gu Arg Met Lys Lys Val 65 70
75 80 gaa gag gag ttg teg ttAableg@ agg egg gaa tta tat
gat cgc aca gat 288 Glu Glu Glu Leu Ser Leu Leu Arg
Arg Glu Leu Tyr Asp Arg Thr Asp 85 90 95cgc cct ggt

2flanfe g Pro Ay <210> 2 <Z11>5&8flierghb?> PRT <2135
Toxoplasm gondii <400> 2 Ala Ala leu d v d v Leu

AE&ZAI ASTAS FCBGLTLCCOCAGGATBCEATEI GCECAGATIGGTC

S, & SaehttoaSoRtirerhafyraddsegontedinac

St ZN ; GAAASMAGGA@@CGANC@GAG@WT@@T&G&RAC@'FGG
ProGIyAIaVaI Leu_Leu Gp@Alalle Ala du Ser

55 60 APNAACGARCAIGTER ACIGEC@TG@C;}CGIQAT&G%@GGA
Vou A g AT TCETERARCARGECEAN T CRAGARN TR s T ANTGC
Pro Gy AGT@CGG@GTMHT@Z]ET%IACGUBGGM@'SGG@@TCT
e geo GETGIB e A B AR AT e TRTEATRCGH CAG
if 5 T T oA B0
ggt caafy 'E(gA CgSCij'é‘tCA@ CTECCART GEE CBACAGGETASTCA
e 57 dotReA o BB PRatic AT
cac et c GAGTOGAAGT CATGAIGALT GAGANAT FSGASAAGLAATTC
Y T RGP G CAAATGCGATAACTCETGGTGG
CGGTAGCTCGGTCGTCAATAATGTCGCAAGGTGCTCCTACG
GTGCAGACAGCACTCTTGGTCCTGTCAAGTTGTCTGCGGAA
GGACCCACTACAATGACCCTCGTGTGCGGGAAAGATGGAGT
CAAAGTTCCTCAAGACAACAATCAGTACTGTTCCGGGACGA
CGCTGACTGGTTGCAACGAGAAATCGTTCAAAGATATTTTGC
CAAAATTAACTGAGAACCCGTGGCAGGGTAAGGCTTCGAGT
GATAAGGGTGCCACGCTAACGATCAAGAAGGAAGCATTTCC
AGCCGAGTCAAAAAGCGTCATTATTGGATGCACAGGGGGAT
CGCCTGAGAAGCATCACTGTACCGTGAAACTGGAGTTTGCC
GGGGCTGCAGGGTCAGCAAAATCGGCTAGCGGCCGE



35 ' 40 45 age atg gat aag gca tct gta gag agt cag ctt
ccg aga aga gag cca 192 ser Met Asp Lys Ala ser Val G
WO 008894663 N Leu pro Arg Arg Glu Pro 50 55 60 PCEBZ=E6/001760

acg gag cca gat gaa caa gaa gaa gtt cat ttc 231 Leu G

lu Thr Glu Pro Asp Glu Gn Glu Glu Val H's Phe 65

70 75 <210> 4 <211> 77 <212> PRT <213> Toxopl asm

gondii <400> 4 Ala Thr Ala A &' Thr Ala Ser Asp Asp Qu
Leu Met Ser Arg lie Arg 1 5 10 15 Asn ser Asp Phe Phe
AEE3d y ABTAGTEGECTGECAST GET GGGABGLE G 6tCGAGEATRAGC

sk GHeASRAATCABCREC B AR R 85 TeTe
éE)L hro é@é%@é%éé%ﬁ‘ﬁceﬂtéémmﬁr GGITGAGT

uval H s Phe 65 70 7
<210> 5 GWMSAWGWWGG@»TGEMM%EAQCGCC

220 R herased ke et nsie
Arg Arg AREAGETGRACHATAAGEDEGAGGBAGGTSAGESTHTGAA
Pro Ay Arg 10 15 t att at ac_gcc teq cat
gat I%gc GMG&EG@A@%@&“@ ﬁ@f‘@ﬁg fﬁﬁgraoﬁ
aca gga Rr%*&f?‘%é?c@ré gy gc§§g%§%%éﬂ°a
52 17, EpogasstctceoAcy o aTer e T
ol s etosonbrabragtyli ol BBt o
A u Ph e%A%%Aaa&%Ag&%%g@t%%%mgé@&GwGG
gat 219 GAECBACBATCACCTEACYACTAGGAT TABGGECATCTG
<210> 6 2&.& G?’T CAGCTTCCGAGAAGAGAGCCATTGGAGACGGAG
CCAGATGAACAAGAAGAAGTTCATTTCTCTGGTGGCGGTAG
TAACGAACCGGTGGCCCTAGCTCAGCTCAGCACATTCCTCG
AGCTCGTCGAGGTGCCATGTAACTCTGTTCATGTTCAGGGG
GTGATGACCCCGAATCAAATGGTCAAAGTGACTGGTGCAGG
ATGGGATAATGGCGTTCTCGAGTTCTATGTCACGAGGCCAA
CGAAGACAGGCGGGGACACAAGCCGAAGCCATCTTGCGTC
GATCATGTGTTATTCCAAGGACATTGACGGCGTGCCGTCAG
ACAAAGCGGGAAAGTGCTTTCTGAAGAACTTTTCTGGTGAAG
ACTCGTCGGAAATAGACGAAAAAGAAGTATCTCTACCCATCA
AGAGCCACAACGATGCGTTCATGTTCGTTTGTTCTTCAAATG
ATGGATCCGCACTCCAGTGTGATGTTTTCGCCCTTGATAACA
CCAACTCTAGCGACGGGTGGAAAGTGAATACCGTGGATCTT
GGCGTCAGCGTTAGTCCGGATITGGCATTCGGACTCACTGC
AGATGGGGTCAAGGTGAAGAAGTTGTACGCAAGCAGCGGC
CTGACAGCGATCAACGACGACCCTTCCTTGGGGTGCAAGGC
TCCTCCCCATTCTCCGCCGGCCGGAGAGGAACCGAGTTTGC
CGTCGCCTGAAAACAGCGGGTCTGCAACACCAGCGGAAGA

AAGTCCGTCTGAGTCTGAATCTGCGGCCGCGG



<212> PRT <213> Toxopl asma gondii <400> 6 Arg Arg Thr
Gy cys H s Ala Phe Arg @ u Asn cys Ser Pro Ay Arg

wa22®6a0685 Cys | i e Asp Asp Ala Ser H s d UPEFRPI80§001760

Tyr Thr Cys G u cys Pro 20 25 30 Thr Ay Tyr Ser Arg
Gu Vval Thr Ser Lys Ala @ u du ser cys Val 35 40 45

d udy Val Qu Vval Thr Leu ﬁ%a G u Lys cys Gu Lys
GQu Phe Ay 50 55 60 lie Ser a Ser Ser Cys Lys Cys
Asp 65 70 <210> 7 <211> 393 <212> DNA <213> Toxopl asnma
o664 i <ZKKD"EA@ZI]GGGTSIGQQEA(@GATGQ@AHTGQBSG6/'§'EEGGTC

é%agtgé EeatBeBBatItABT IR R TCL T it

P 345 | mmTemeAcdcémﬁéAwchwT@@eommeme
ttg tet gcg gaa gga cec act aca_at g ace 96 Thr_Lleu

Pro Val AAGA ATATCCEEAS TGRCCGHREGHECHEICE

gac aac AGET %§§ﬁ%%@%9@%@@ﬁ§@%m@eﬁﬁmm

Lys Val CACTECGEBGCAITATSTGETG BEGACGOTEEATIGTGGEGTCT
199 Tyt GelcigetpdaeTAscAGRAT cahTe eAtGCBtTCAG
;Zl; Ser @deﬂéasc %ﬁg?@g@é@*ﬁgﬁ&pg&%ﬁtﬁs@e%Gc
Pro_Lys #’E@AGKA‘&GOMCRCGTG@G@&T@B;BO%CM@@BACGEA
gaa gca QG%GA%&&@%%Q%%Q\@ @%@WX@W@
Thr lie éﬂéTb@AAbWG%@GBT%@WG%@AMT%C@R@@@GWﬁC
aaa age gtC att att ga t aca a a
aag 336 GBGPS'@AG@GGGH‘O@ CCT@Q %&9 C%tgGTGG
) S Ao BT hapAAcAT
gﬂ s ?(S TE%T(%%C%%G@CGAG@heo&mT@rmﬁcmﬂGMGTrc
or Ala R etaTERr CRRCSEARTCAAA TS TEAMAGTGACTGGT
GCAGGATGGGATAATGGCGTTCTCGAGTTCTATGTCACGAG
GCCAACGAAGACAGGCGGGGACACAAGCCGAAGCCACCTT
GCGTCGATCATGTGTTATTCCAAGGACATTGACGGCGTGCC
GTCAGACAAAGCGGGAAAGTGCTTTTTGAAGAACTTTTCTGG
TGAAGACTCGTCGGAAATAGACGAAAAAGAAGTATCTCTACC
CATCAAGAGCCACAACGATGCGTTCATGTTCGTTTGTTCTTC
AAATGATGGATCCGCACTCCAGTGTGATGTTTTCGCCCTTGA
TAACACCAACTCTAGCGACGGGTGGAAAGTGAATACCGTGG
ATCTTGACGTCAGCGTTAGTCCGGATTTGGCATTCGGACTCA
CTGCAGATGGGGTCAAGGTGAAGAAGTTGTACGCAAGCAGC
GGCCTGACAGCGATCAACGACGACCCTTCCTTGGGGTGCAA
GGCTCCTCCCCATTCTCCGCCGGCCGGAGAGGAACCGAGT
TTGCCGTCGCCTGAAAACAGCGGGTCTGCAACACCAGCGGA
AGAAAGTCCGTCTGAGTCTGAATCTGCGGCCGCGG
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130 <210> 8 <211> 131 <212> PRT <213> Toxopl asm
gondii <400> 8 Pro Ser Val Val Asn Asn Val Ala Arg Cys

wW®006/094565d y Ala Asp Ser 1 5 10 15 Thr Leu G yPEr/BP2aé/001760

Lys Leu Ser Ala u Gy Pro Thr Thr Met Thr 20 25

30Leu Val Cys @ y Lys Asp A y Val Lys Val Pro Gn

Asp Asn Asn G n 35 40 45 Tyr gys ser Ay Thr Thr Leu

Thr Ay cys Asn Gu Lys ser PR Lys 50 55 60 Asp | i e

Leu Pro Lys Leu Thr Gu Asn Pro Trp G n @y Asn Al a

sEie 65 chiineric 80pBYeinAspECYs Chgs Al 4hahr aminoThradide sequence

VRO DRSS CaptstiRTR TRV s abbipTGgpcPar

MGRH-“CWEQGGEEEIRE@SZKGVOM/DN?CGWV%G@SRT@W#RENCSPG
ser Ala 115 120 125 LE Ser Ala 130

RCBDASHENGY TR GHG PSRV TRAE GUEMTLAEKGEKEFGISAS

FRCOMREERVTihvancHT RS TP iaseke G iR BrDavi

GFPQBNNQ\YCSGTTL'EGGNEWKIBMPIQLWENPW@GNAESDK@AR"HKKEAF
S_ser 5 10 15 gta tec t (% ac &g e caa ate
%lsgva@&m@ SPEKIHE TVSLEFAGAAGRA /(S5 18 128) and
T Vi
1918 e e ol B PRy s
fragmenis, lid ¢overediryothel presamn@emldrmr Pro Thr cys Pro

Asp cys Pro Ala Pro Met 35 40 45 gga agg act tgc gtg
gaa caa ggc gga ctt gaa gaa ate cgt gaa tgc 192 Ay

ﬁ‘hﬁ ThehifmeépicVal prtdin G TEGBY Jas Lethdd Uafing | iRidY gsequence
s 50 55 60 agt tat et gtt gac

SR AL GRL AP ENHRAASRY T G CRACUSIVNEA GRSV ASAT SGVQE
KTAPEAVALBABXES KDNQAE G EERMRKVEEE SN RREDY DR rDRPGL
SGGGSATAATASDDELMSRIRNSDFFDGQAPVDSLRPTNAGVDSKGTDDHLT
TSMDKASVESQLPRREPLETEPDEQEEVHFSGGGSNEPVALAQLSTFLELVE
VPCNSVHVQGVMTPNQMVKVTGAGWDNGVLEFYVTRPTKTGGDTSRSHLA
SIMCYSKDIDGVPSDKAGKCFLKNFSGEDSSEIDEKEVSLPIKSHNDAFMFVCS
SNDGSALQCDVFALDNTNSSDGWKVNTVDLGVSVSPDLAFGLTADGVKVKKL
YASSGLTAINDDPSLGCKAPPHSPPAGEEPSLPSPENSGSATPAEESPSESES
AAA (SEQ ID 30) and its use as recombinant antigen, containing muitiple
Toxoplasma gondii protein fragments, is covered by the present invention.

The chimeric protein EC4 has the amino acid sequence
TSRLPQDAICSDWSAWSPCSVSCGDGSQIRTRTEVSAPQPGTPTCPDCPAP
MGRTCVEQGGLEEIRECSAGVCAVDAGCGVWSGGGSRTGCHAFRENCRPG
RCIDDASHENGYTCECPTWYSREVTSKAEESCVEGVEVTLAEKCEKEFGISAS
SCKCDNSGGGSNEPVALAQLSTFLELVEVPCNSVHVQGVMTPNQMVKVTGA
GWDNGVLEFYVTRPTKTGGDTSRSHLASIMCYSKDIDGVPSDKAGKCFLKNF
SGEDSSEIDEKEVSLPIKSHNDAFMFVCSSNDGSALQCDVFALDNTNSSDGW
KVNTVDLDVSVSPDLAFGLTADGVKVKKLYASSGLTAINDDPSLGCKAPPHSP
PAGEEPSLPSPENSGSATPAEESPSESESAAA (SEQ ID 32) and its use as



<211> 79 <212> PRT <213> Toxopl asma gondii <400> 10
Pro Gn Asp Ala lie cys ser Asp Trp ser Ala Trp ser

wer@eoyseser 1 5 10 15 Val Ser Cys Ay Asp G yPGEEPI8061001760
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15
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30

lie Arg Thr Arg Thr A u Val ser 20 25 30 Ala Pro G n

Pro Ay Thr Pro Thr cys Pro Asp cys Pro Ala Pro Met 35

40 45 Ay Arg Thr Cys Val Qu Gn Ay Ay Leu u Qu

lie Arg Gu Cys 50 55 60 Ser AP4 Ay Vval Cys Ala Val

Asp Ala Ay Cys @y Vval Trp Val 65 70 75 <210> 11
<2&domBTiant<2nﬁgelDl‘dbn@hBTg rhultiple Jexeplasnd gorrdiPProtein fragments,
<221> g %6 éﬁ%’l 678) <400> 11 aac gaa ccg gtg
giRcQeted by the presentiaverticn. tt ¢ etc gag etc gtc 48 Asn

GQu Pro Val Ala Leu Ala G n Leu ser Thr Phe Leu Gu
Leu Val 1 5 10 12 gag gtg cca tgt aac tct gtt cat gtt

A@ﬁ"‘?@’%ﬂlM t%ﬂmg?m g 4° ﬁ&heﬁ& aﬂéi/E& @ngf!fggfotems were

cclaned gas dgsianapumhucty) gvitha¢the.garoteire G@mth@md%lﬂitﬁ Transferase

AT ol 3 Il o g ol o, o

a'&@ purpoge tof flategyining éhellt gpeqﬁmtyn and seleutixitg.cDNA sequences of
MeC2CEE 3Tard B84 (SEQABRA, 28 A3 rlése{é&l R gﬁaae 7&igé§ted with the

ac_aaa a Tt aa
gr&(sE &‘3 gglezyLrggg S.gpglggﬂa L&Q}’AI gegted L@ A yeereneloned into vector
LyGEXsBNPMingakova lef dE, | Intotaatidital Ydoudalt 60 ClafBef) 22008, 2106:534-

gﬁ?@ g@?ﬁc@aﬁagaﬁm&s sﬁftdlqe_%)sg (&C\&lt@;\fp%a%n@ rgnﬁer&ucleases to
|generate ﬁuispnml@dm atitheacarbgyy teyotinus of ang prateint fThe resulting
ésﬁﬂHs V@eﬂ?éecﬁ% ﬂﬂ?sfbﬁﬁ S6rAp&ieht ?%Ser I%ﬁfbllﬁhfhg standard

gtoizgfe ig@"’(\,{’ Wgest g: t &ég A%Iej;éiarc onjag, LepldaSpring Harbor
dabofaibf)aé’ﬂes:ﬁﬁom Spripg Hardor).

Biochemical characterisation of the recombinant chimeric antigens
The recombinant proteins GST-EC2, GST-EC3 and GST-EC4 were expressed
in the cytoplasm of transformed E. coli cells and purified by affinity

chromatography using Glutathione-Sepharose resin (Amersham Pharmacia
Biotech, Sweden), following the manufacturer’s instructions. Protein purity and
concentration were assessed by SDS-PAGE (Sodium Dodecyl Sulphate-Poly-
acrylammide Gel Electrophoresis) analysis and Bradford assay, respectively.
The affinity-purified recombinant products were dialyzed against PBS, diluted at
a concentration of 1 mg/ml with PBS and stored at —20°C until use. The yield of
purified products were 8 mg/liter of bacterial culture, 5 mgl/liter and 4 mg/liter for
the chimeric antigens GST-EC2, GST-EC3 and GST-EC4, respectively. The
recombinant proteins were subsequently subjected to high-performance liquid
chromatography (HPLC) analysis. To this aim a gel filiration was performed
using a TSK G4000 SW-XL HPLC-column, by injecting 30 pl of each samples
(protein concentration, 2mg/mil) into the column with a flow rate of 1 mi/min
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G n Cys Asp Val Phe Ala Leu Asp Asn Thr Asn Ser Ser
Asp Ay Trp 130 135 140 aaa gtg aat ace gtq gat ctt

wQometwenge gtt agt ccg gat ttg gca 480 Lys VedT/BB2006/001760

Thr VaT Asp Leu GIy Val ser Val Ser Pro Asp Leu Al a

145 150 155 160 ttc gga etc act gca gat ggg gtc aag

gtq aag aag ttg tac gca age 52,% Phe Ay Leu Thr Al a

Asp GIy Val Lys VaT Lys Lys L Tyr AI a ser 165 170

175 age ggc ctg aca ate aac gac cct tec ttg
gggamlgcphage gKH.BOg &@5 &y Na€l Ol;BrMAphi 7i®. A&esuﬁspfrom HPLC

s demonsitated ngl dng chittetic agigers GYr-EL2. (GST-EC3 and
CGSTQ_QC‘M etelf gtﬂn‘" el SasSkém gé’né’élfé PRIV in@iérie fotm$(See Figure
Ser Leu Pro ser Pro 195 2 205 gaa aac age ggg tct

ok avereathec dthjx:@ armalysiaofaGSTcEG2 s shaynt es @7 2@mple), with a

éeap%@rveﬂ ISStlarwaofhar 110461828 Hn€doTin B8 D8lon). Protein

8@ o‘ﬂ%@ rﬁ&Ecﬁ%l A'?rﬁ?(%l'@%\lﬂiﬁeﬁpﬁﬂall of4R8putilied protein
u Pro Al a Leu n Leu Ser Thr Phe Leu

carapar@tlonal 1510 15 d uval Pro Cys Asn Ser Val H's
Val G n @y Val Met Thr Pro Asn20 25 30 G n Met val
Lys Val Thr Giy Ala Gly Trp Asp Asn Ay Val Leu Gu

Imnfshateadtivity lofrth¥'@hinmeric ﬁEg;Qnﬁbmaﬁ’Mnthalsmm G afitibodies from
p r Ser Arg ser 50 55 60 LeEL:J a Ser |ie Mt
o), jdug 8 65 70 75 80
e A

ér@‘gﬂaé%%g\‘ser Ser %*Prbedﬁ%&g%ﬁ Lysrﬁ%rd by coating
‘denﬁmp rhaltlwalls plated yNuse)y wiihs single Bp8igen dragmentspor chimeric
e S oaeiBloR R SAAAT Bl Gl farcon, o

m; N&ﬁﬁ&u&ﬁron%ve.ﬂqhﬂém@@létaé vidie ingabaied mm h at 37°C
Val Ser Val Ser Pro Asp Leu

vl DbkiTs bitr RS Cnoniat, dnhmilk.n OALe T esni2d ja PBS) and
YabsdyiertSinkGHatbY ot £ nS8f 3790 Wit sér from T. gondii seropositive
and seronegative individuals, diluted 1:200 in blocking solution. Plates were
extensively washed with 0.05% Tween-20 in PBS and anti-human-IgG horse-
radish peroxidase-conjugated antibodies (1 mg/mi; Sigma-Aldrich, USA), diluted
1:10000 in blocking solution, was then added to each well. Finally, incubating
plates with the chromogenic substrate tetramethylbenzidine (TMB; Sigma-
Aldrich, USA) revealed the enzymatic activity. Results were recorded as the
difference between the absorbance (Optical Density, OD) at 450 and 620 nm,
detected by an automated ELISA reader (Labsystem Muitiskan, Finland). For
each serum sample the assay was done in triplicate and average values were

calculated.

The following Table 3 shows the IgG reactivity of the single antigen fragments
and EC2, EC3 and EC4 chimeric antigens, expressed as GST fusion proteins,
by using sera from 36 (T1-T36) T. gondii-seropositive and 27 (N1-N27) T.
gondii-seronegative humans. The Toxoplasma-specific IgG levels, calculated as
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15

Ser Ay Leu Thr Ala lie Asn Asp Asp Pro ser Leu Gy
Cys Lys Ala 180 185 190 Pro Pro Hi's Ser Pro Pro Al a

wW@Rop64665d u Pro Ser Leu Pro Ser Pro 195 200 2PSI/&P2006/001760

Asn Ser Ay Ser Ala Thr Pro Ala Gu G u Ser Pro Ser

G u ser 210 215 220 G u ser 225 <210> 13 <211> 26
<212> DNA <213> Artificial Sequence <220><223> Pri nmer
K551 <400> 13 ggactagtcg gct cé€ccag gatgcc 26 <210> 14
<211> 44 <212> DNA <213> Artificial Sequence <220>

JR@ratinarenitsS i) 6408 tontacriagissay (VIDASEystem, bioMerieux,

accagaccag acgccacatc cage 44 <210> 15 <211> 44 <21é>
Mavcys Eoileprrance) are seppréart o eroevery HS3ESugipnpiodist the cut-off

05 AR B 9HLT 19 1005080 B O SR8 ool Bbition of the
SRRy T38Mgs DbainBdifram tHe ToxoplBmallyG gegativegera. Normal
dpna Ogoutsaft buiype: Q9 acol: (el BBHEe ELUS fpsTted info each
&%ﬁ&qs&%ﬁé{ﬁﬁg&g %ha%g%qg %fgtgézg%b%cihé chB e Wk corresponding
antigen (nd, not determined). Values greater than 1 indicate a positive
response.

Table 3 clearly shows that some of the sera which are positive result to be
negative when using single antigenic fragments, whereas they resuit to be
positive (correctly) when using the chimeric antigens of the present invention.
Please note that the numerical values of IgG concentrations obtained with the
standard assay cannot be compared with the others, because they have been

calculated by reference to an International Standard, which cannot be used for

the other assays.



<210> 18 <211> 31 <212> DNA <213> Artificial Sequence
<220> <223> Prinmer 556 <400> 18 ccgcggccgce tagccgattt
WO ebgaeseTt g 31 <210> 19 <211> 33 <212> DNA <PABEP2006/001760

Artificial Sequence <220> <223> Prinmer K563 <400> 19
ggact agt cg gctggctgcc ttgggaggcc ttg 33 <210> 20 <211>

45 <212> DNA <213> Artificial .,Sequence <220> <223>

Primer K565 <400> 20 gccgcggt a3§ cactaccgcc accagacaaa
ccagggcgat ctgtg 45 <210> 21<211> 44 <212> DNA <213>
Artificial Sequence <220> <ZPableBri mer K564 <400> 21

cget { t ggt t agt . 44
90689l O 991 09° 90t 20 gl aa g

% ; . X 1 b UGt Eé EC4
2705 I i her| Kao /] 900> 322 [casol|t 6t § &k dccdddcd 7.6
cathoaaadBs qggacdt cht et tit ik d 4 $8- [244.912360 4g 255 20,0
4 3 7 65 54~.TA40, ;Zg . 6 4 4 -K3 ~20d 1o 17,9 34,0
i 90= 323,87 | 278 324 HETCes 12287 T3 | T38| 40,5
K 023 134 | 97 | 257 | 29 | nd nd | 30,6 | 344 19,5
Té6 35 1,2 0,8 1,0 1.3 0,9 1.4 14 5,7 1,7
T7 58 1,0 1.3 0.6 2,3 1,2 1,0 4,6 5,1 1,2
T8 101 2,5 0.9 2,5 2,8 11,2 2,9 17,0 4,8 30,9
T9 88 16,2 5,9 24 2,7 6,8 6,7 9.4 27,4 29,9
T10 188 1,7 1,2 4.4 3,1 1,7 1,3 4,4 3,6 33
Ti11 530 28,9 12,7 12,1 314 32,1 31,2 32,1 42,6 41,5
TI12 89 0,9 nd 4,8 nd 1,2 0,5 1,7 2,4 2,1
T13 1095 8,6 2.3 34 5,9 nd nd 31,7 234 20,3
T14 248 12,6 4,3 2,1 0.9 nd nd 7.4 14,6 9,2
T15 155 175 1,0 2.8 3.4 nd nd 6,7 20,1 13,0
T16 427 4,5 3.9 5,0 2,7 nd nd 174 37,9 18,9
T17 236 12,1 4,8 6,1 3,7 nd nd 22,0 33,9 12,7
TI18 46 2,1 2,0 2,6 2,2 nd nd 1.9 5,4 1,4
T19 247 2.3 2.5 3.6 0.5 nd nd 3.7 3.9 2,3
T20 100 nd nd nd nd 7.5 1.4 13,1 5,2 14,6
T21 27 2,6 0.6 4,1 1,0 nd ad 3.1 4,8 5,5
T22 >300 28,6 5,1 4,6 19,9 nd nd 14,5 14,8 7.4
T23 92 1,7 1,1 1.3 0,8 0,7 0,8 6,9 4,5 6,4
T24 68 0,5 2,1 2,0 2,6 1,3 1,3 2,5 6,6 1,4
T25 63 2.4 2.4 5,5 6,8 3.8 7,7 13,3 16,6 32,9
T26 299 12,1 10,0 6,5 4,6 nd nd 10,0 13,5 6.0
T27 108 3.4 4,0 5,7 3,0 nd nd 4,8 6,2 3,1
T28 68 1,7 2,7 3.3 2,1 2,0 2.3 6,4 6,9 7,7
T29 >300 1.0 1,1 2.8 1,2 4.0 6,3 9,1 13,7 23.5
T30 114 1.8 2.8 19,3 3,8 39 2,0 13,0 13,3 13,6
T31 35 3.2 1,2 3.5 0,9 1,5 1,0 3,6 6,3 5,7
T32 300 4.8 16,0 17,3 20,9 nd nd 31,6 33.1 8,4
T33 123 5,6 2,6 3.3 4,5 204 2,8 25,8 21,0 36,6
T34 60 nd nd nd nd 6,2 4,2 9,1 7,7 9,3
T35 155 0,7 2.4 0,5 2,3 1,8 1,1 7,3 10,4 9,5
T36 45 0,3 1,6 1,1 0,8 1,2 0,9 3.2 3,2 3.1
N1 0,4 0,4 0,7 0,7 0,5 0,3 0.4 0,7 0,5
N2 0,7 0.5 0,5 0,4 nd nd 0.4 0,5 0,4
N3 nd nd nd nd nd nd 0.9 0.5 0,6
N4 nd nd nd nd nd nd 0.4 0,5 0,7
INE] nd nd nd nd 0,5 0,7 0,4 0,5 0,5
N6 nd nd nd nd nd nd 0.4 0,5 0,3
N7 0,4 0,4 0,6 0,7 nd nd 1,0 0,5 0,7
N8 0,4 0,5 0,5 0,5 nd nd 0.4 0.5 0,6
N9 0,4 0,6 0,7 0,5 nd nd 0.4 0.5 0,4
N10 nd nd nd nd nd nd 0.3 0,5 0.4
Nil nd nd nd nd nd nd 0.4 0.5 0.5
N12 nd nd nd nd nd nd 0,5 0,7 0,8
NI13 nd nd nd nd nd nd 0,4 0,7 0.3
Ni4 0,7 0,5 0,5 0,5 0,9 0,7 0,5 0,5 0,5
N15 0.4 0,6 0,4 1,0 0,5 0,8 0,4 0,5 0.4
N16 0,8 0,2 0,5 0,6 0,5 0.4 0,5 0,7 0.5
N17 0,8 0,5 0,9 0.4 0,6 0,7 0,4 0,5 0,6
N1 0,3 0,4 0,7 0,5 0,6 0.6 0.4 0.6 0,9
NI9 0,4 0,5 0,5 0.8 nd nd 0,5 0,8 0.8
N20 0,6 0,6 0,4 0,6 0,7 0.5 0,8 0,7 1,0
N21 0,7 0,7 0,6 0,5 0,5 0,4 0,4 0,7 0,6
N22 0.4 0.5 0,7 0,5 0,5 0,7 0.4 0,6 0,3
N23 0,5 0,5 0,7 0,5 nd nd 0.4 0,6 0.5
N24 nd nd nd nd 0,5 0,5 0,5 0,7 0,7
N25 nd nd nd nd 0,8 0,5 0,8 0,6 0,5
N26 nd nd nd nd 0,5 0.6 0.4 0,6 0,4
N27 nd nd nd nd 0.4 0,6 0,8 1,0 0,4
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gaagttcatt tctctggtgg cggtagtaac gaaccggtgg ccctag 46
<210> 24 <211> 30 <212> DNA <213> Artificial sequence

WE2008946223> Pri nmer K568 <400> 24ccgcggccgc agetT/ERPa€001760

t cagacggac 30 <210> 25 <211> 40 <212> DNA <213>

Artificial sequence <220> <223> Prinmer K572 <400> 25
cgttactacc gccaccagag ttatcgcalt tgcaggatga 40 <210>
26 <211> 39 <212> DNA <213> Artifici al Sequence <220>

<223> Prinmer_ K571 <400> 26 taactctggt

atipiQlloygeg J@m%ﬂagwnmr@sdhezmsuga %1&82\2%33% based on
> i, fici S < > < < 2

BVt SEY S SABen o 1 Syl deroposive

catd eereghtios humhand.dn éfch @aluntrd @ré eepated tm@ rﬂﬁnﬁéf and the
Ser Arg Leu Pro G n Asp Ala lie Cys_Ser Asp Trp ser

masresppndinglperceptaggs efcieacive sgra. gFeomeEa I@c4g|gtclga:ly results
e caa ate a_96, Ser ys Ser Val
e Fe D HGolH B Fddar (o8 they & 5ccdlimyp tepotting the
Cc
gg%@%%néﬁ of Eélsé ﬁe@%ﬂyéQL id Aﬁ‘nﬁ@e‘i%@vﬁ%?oﬁ%hg e chimeric
RirtigEs F ther invésitioply STRiB tprdvetiient (g efdent willddespect to
agg act tgc gtg gaa caa ggc gga ctt gaa gaa 192 Pro
Aaihithe use s;ngleganhgem;sfmgmeatsmr(d thesusef aleallettion or
mixﬁjres PMixgr X-1.16/Tx-4.18/Tx-2.a, Mix-Tx-1.16/Tx-4.18/Tx-2.a, Mix-Tx-

1.16/Tx-2.a/Tx-11.b) of the single different antigenic fragments.

Table 4
GST-fusion protein Sera from T.gondii Sera from T. gondii
infected subjects uninfected subjects
Tx-15.11 28/34 (82,4%) 0/15
Tx-1.11 29/33 (87,9%) 0/15
Tx-1.16 31/34 (91,2%) 0/15
Tx-4.18 27/33 (81,8%) 0/15
Tx-2.a 21/23 (91,3%) 0/14
Tx-11.b 18/23 (78,3%) 0/14
Mix-Tx-1.16/Tx-4.18/Tx-2.a 35/36 (97,2) 0/27
Chimera EC2 36/36 (100%) 0/27
Mix-Tx-15.11/Tx-1.11/Tx-11.b 35/36 (97,2%) 0/27
Chimera EC3 36/36 (100%) 0/27
Mix-Tx-1.16/Tx-2.a/Tx-11.b 34/36 (94,4%) 0/27

Chimera EC4 \ 36/36 (100%) 0727
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ate cgt gaa tgc agt gcg ggg gta tgt get gtt gac get
gga tgt ggc 240 lie Arg Qu cys Ser Ala Ay Val cys

WAR@eNel66AsSp Ala Ay cys Ay 65 70 75 80 gtc tPRCI/ER1006/001760

ggt ggc ggt age agg act gga tgt cat gee ttc agg gag
288 Val Trp ser Ay Gy Gy ser Arg Thr Gy cys His
Ala Phe Arg GIlu 85 90 95 aac jpgc age cct ggt aga tgt
att gat gac gcc teg cat gag aatl ggc 336 Asn cys ser
F;ro Ay Arg.cysfl—] elAsptAsp Ala ser HIS Glu Asn Qy

0] #0Y v@ﬁﬂ' m th@Qbﬁuﬁbrl@t@t@%ﬁs&@@alﬁttﬁeqﬂﬁnaﬁ@rea@ﬂwﬁﬁ of the single
ag aaa 432 Ala Glu Glu ser Cys VaT du d

Bntigenalragmentso e ofos, ein genalaistions himen gerg éaaa@oemfcany

5 5058 A A S, AR, W s i

ldifferept céabimstion$4cf élﬁ@leléﬁtlg@& and thgh @yaygg%wgg&he chimeric
tc gtc aat aat agg tgc.tec .tac er

arotels, Ta fhissaim GORtiNg cotalnnadonsOHhoANIAER ginayis, expressed

%%rG@I‘rfuéﬁﬁ p1r39uét§5w%9é cSSfécﬂ@ﬁto%ﬁm%ntb-Wtw&&k Pates (Nunc) at
aag t y a Asp ser

g gaa gga ccc
monmntrﬂlgm Bf GOWmLyscmaimgslamffdn (Q0EMNaHE O, pHIB6) and then

b ol 855 o AR 08 eshas
SubséqifertiyinSlibat¥a lfol- 30 @, dtr3y°C wnﬁ%ér@ﬁ%a%%engo uifwell) in
aac aat cag tac tgt tec ggg acg ac ct g act

BRSO Y6 n-fat Aniikr Or52  wiagh-29 jn FIRS)TRhe fragment-
Sggmg{g f nﬁ)éfdf-}ﬁép@féb ??a We E&r@é‘o@e?@cpfrﬁﬁ? é@rgmfeflcggtgéd to a new

cca aaa gag aac ccg gg ca
lvedl, &imfub@ted lfgs 30smin.| @ridem@rsamQ/prdnadu‘ferw& Irepéated 6 more

r 2 T épg rég’lg bfé%y fai%&eggtg a}&@o@ﬁ{; %{nst a single
lat %@ﬁﬁles.@ﬁt szsé‘ipﬁjaﬁﬁ'néﬁté( vi&ré ffr'ikilly'—ﬁ#al'y"féd IbyeELISA ldb%a?s on the

gca ttt cca gcc %‘pﬁ t ea aaa a% ﬁt a
ghmgygaamtggﬁrm & o5 ijs quupess thechimeripaptigeas £G4, Ee3 and EC4,

%¥ GSFuiah rbcguclté Swite céf&?dﬁfgrr@gﬁt S Yo ggtozﬁélx%q%-multlwells

eg cct gagraag cat cac gtg aaa ctg
piateg gy @ajondEdbatioraf & ;ug/h}ls Thes cbh&dOplatéﬁnNaral blocked and
Leu Au Phe Ala

R TR M o S L T TR R —
QiRedci:160Yin"pRckiRg S8atior1Prtes werblextéASively washed and anti-
human-igG alkaline phosphatase-conjugated antibodies (Sigma-Aldrich, USA),
diluted 1:7500 in blocking solution, was then added to each well. Finally, the
chromogenic substrate p-nitrophenyl phosphate (Sigma-Aldrich, USA) revealed
the enzymatic activity. The results were recorded as the difference between the
absorbance at 405 and 620 nm, detected by an automated ELISA reader
(Labsystem Multiskan, Finland). For each sample the assay was done in

duplicate and average values were calculated.
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<212> PRT <213> Artificial sequence <220> <223> EC2
<400> 28 Thr ser Arg Leu Pro G n Asp Ala lie Cys Ser

WAs@6I9p6Ber Ala Trp 1 5 10 15 Ser Pro cys serPGHEPRE6/001760

Cys Ay Asp Ay Ser Gn lie Arg Thr Arg 20 25 30 Thr
G u Val Ser Ala Pro Gn Pro Ay Thr Pro Thr Cys Pro
Asp cys 35 40 45 Pro Ala Pro Vet Gy Arg Thr Cys Val
d ud ndy dy Leud udub055601 i e Argd u
nysAIaVal AspAIaGIyQ/s Gly65

é a@ ﬁ?@eﬁfg%nﬂ@reéé .3 o S fb;@é@% ggﬂiggg%ea EC3 with

Ts'gfec’iﬁv arifisTéAoplasysa Pigh Tbntllﬁadieé' yih [Satienﬁr @efa' u th@l recombmant
Thr Ser Lys 115 120 125 Al
@rptajns were ghwcaﬂmmq@ﬁemba{ @tlmla_lyg 1’@ @!&@ynmﬁ Bygf ied GST-

240 s, i) chheeoghor o | H°PS e

Vﬂbumedﬁaﬂhh’wreééacé\rcﬁ D)fivesfeld Molarl 8xcekss0oll sailfbguciinimidyl-6-

?(fn%tl%g%nT - H%-/ gﬂfo-v S SBI@Z;H ffpiqﬁ Pglqgeg{ﬁﬁ)?gh hours on
ﬁ@#yﬁlé&/)%’l‘émé%rg ?Iﬁreﬁﬁ) Hfléhﬁ fio H@%aﬁQﬁnsﬁPBS“ﬁ“reﬁ%\l@excess of

s ser s Asn d
oh-eeeted and é'lydﬁbiyzeg/blotnp réagends. Llayela of bigdinLipgomaration into

Soimagh anfifeds o ddtefitined bw fising 62 Sioln SilkipByrKie (Pierce,
3.5@A)°— JesiitiAg lﬁlilel E’lbﬁbtm/mofe'cme §&if GSnSEseraﬁéah 3 biotlﬁ/r‘nbbcule for
260 265 270 Ser Pro @

;qaém%és %};e bmtmﬂ%elggmrgdugtsdngrmf inaliy cyllmaq\ ag%cqg@ntratlon of
355 Sl v By glen S0 S 0 200 20

sequence

Immunoreactivity of the biotin-labeled EC2 and EC3 with Toxoplasma-specific
IgM antibodies: [aM Rec-ELISA

To investigate the immunoreactivity of recombinant antigens with Toxoplasma-

specific immunoglobulins M, a double-sandwich immunoassay was employed
(IgM Rec-ELISA). Maxisorb plates (Nunc, USA) were coated with anti-human
IgM antibodies (Sigma-Aldrich, USA) at a concentration of 10 pg/ml in coating
buffer (50 mM NaHCO3;, pH 9.6). Plates were blocked with 3% bovine serum
albumin in PBS (blocking solution) for 1h at 37°C and subsequently incubated
for 1 h at 37°C with serum samples in blocking solution. Plates were washed
and then incubated for 2 h at room temperature with the biotin-labeled GST-
fusion proteins, diluted in blocking solution. After being extensively washed the
plates were incubated for 1h at room temperature with horseradish peroxidase-
conjugated streptavidin (Pierce, USA) at a concentration of 1 pg/ml in blocking
solution. Finally, the enzymatic activity was revealed incubating plates for 30
min. at room temperature with the substrate tetramethylbenzidine (Sigma-
Aldrich, USA). Results were recorded as the difference between the
absorbance at 450 and 620 nm, detected by an automated ELISA reader
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<220> <223> EC3 <220> <221> CDS <222> (1) . . (1257)
<400> 29 act agt egg ctg get gcc ttg gga ggc ctt gcg

w@ai602g6Tct gaa aat 48 Thr Ser Arg Leu Al a Al BCT/EP20G/§01760

Gy Leu Ala Asp Gn Pro @ u Asn 1 5 10 15 cat cag get

ctt gca gaa cca gtt acg gqt gtg ggg gaa gca gga gtg 96

H s Gn Ala Leu Ala @ u Pro4\{al Thr Ay vVal dy GQu

Ala Ay Val 20 25 30 tec ccc gtc aac gaa get ggt gag

tea tac agt tct gca act te gqt 144 Ser Pro Val Asn
dlabgysieny Widiiskamsr Finjand3e Fafepach samplesthe @spag wes done in

e i A R 1
Val Leu Leu Asp Ala |lie Asp 50 55 60 gcc gag teg gat

.. t? tgat: aat . gag .gga ggt gag cgt atg 240
ADNEA CARERG antdge! IuG|yG|y

Qg'é’rtdtég b Wi 0nd SOl B B BRI K 2 anc

IGSBEGB GelcommmarﬁeproblectstareAdmtédgatCé lcantentration 668 ug/mi in

15e Gmmatc JiffeSlagEvmer, (sHodics S i predgt +4°C until
Re. AnerQiffefdnt pRerval Aindd¥ () 2o"Bd dak)14Re %mn@ﬁﬁeactmty of

gcg tea gat gac gaa ctg atg agt cga ate’tga aat
ga@ombmaats prdthmsAh ethSdgMABgcﬁ;bSAa analysisi wm assassad gand resuits

Phe 115.120 125 tt .
gotained 4hvagRe GEfcartsnnniing prafiict.Beibirgt, rhgen ot —20°C
Rmebam pgared. Gme‘}gm Ré@-E\@SAAGéB ?@ﬁohﬁ’é’d As@eBeAbdd bbove, using

n Ala Gy 130 5 140 ac teg aaa ggg ace gac
é}aﬁ le@-lebeleéc‘éSJcECRg@ 'gﬁc%agtlm R fingd comcentration of

DR ridht FLBIoERAG Rlutiby (3% BSATIn PlisPahd Hiimd? Belediluted 1:100

ughlcg:kmg:salmbg df@g eanh gample the\lassay rwaddddeu lrSGUphcate and

Leu Pro A G G lu 165
Sl iveiles icter ety e B0 csltnlHlbu 2 eyat when the
50% @gttoﬁ@,ﬂaema %ie’uﬁ& QgMISiriorsabtivilyd widsU médsurb®, were 189
Phe ser Asn G u 180 185 190 ccg

days end @Etdayégfcﬁt éSJgECacanql tQSEtEC@.agesae@tlgely 3@gse fi ndlngs

ARED HhoCE 1B oL PR BRGHD bEthefeFlon 208 e n e
wlutlms fmag @gag tinee, aﬂlgcbc& fun@amentataeqaisgerEi’ ﬁe%ommercral
Qg%u so rar\c/-z‘?:omblnan pro ur{ Gy Val Met Thr Pro Asn

Expanded evaluation of IgM Rec-ELISA

The biotin-labeled GST-EC2 and GST-EC3 chimeric antigens were assayed
with IgM antibodies in sera from T. gondii infected individuals and the results of
the IgM Rec-ELISAs were compared with those obtained with commercial
assays employing lysed, whole-cell Toxoplasma antigen (VIDAS system from
bioMerieux, France; ETI-TOXOK-M Reverse-PLUS from DiaSorin, Italy). To this
aim, serum samples from women who acquired primary toxoplasmosis during
gestation and referred for post-natal follow-up at the Center for Perinatal

Infection of Campania Region, Italy, were assayed. The bioMerieux VIDAS
Toxo IgG and IgM assays were used to select three groups of serum samples
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210 215 220 gtc aaa gtg act ggt gca gga tgg gat aat
ggc gtt etc gag ttc tat 720 Val Lys Val Thr Ay Al a

W@Lop6/094p6Asp Asn Ay Val Leu Au Phe Tyr 225 2BO1/RBH06/001760

240 gtc acg agg cca acg aag aca ggc ggg gac aca age
cga age cat ctt 768 Val Thr Arg Pro Thr Lys Thr Gy
Ay Asp Thr Ser Arg Ser Hi's Lejp 245 250 255 gcg teg
ate atg tgt tat tec aag gac att gac ggc gtg ccg tea

Rf e TompBlasiia I AsEBSA Dhfomanes evauatiahgGraws A (n = 22)
e RO RROR Tl gl BT BT B gl g aniooay
St neasupsth bgdbe 2bAShToxodglyhand dgGaassaysaGybap B (n = 18) was
R SRR iR erdplcal bt s S o choric
eciOh @aehtt o 1By inifyia B8t 7. qonar

tec gc
Wcﬁbp IgM yass eneaswede byG thec \4DAG Baxo 3lghl 3a0d gigG  assays,

Guipddfic bl €y o0 b5, B850 A5, corlogica
Profiléoneisteriwith-#A adate iSctivrO(preSerivet ofan%&kgi-%éﬁc igM and

ctt ggc gtc age gtt agt ccgvgat ttg gca ttc g%
AgG antibodies agmaasuredbysthe VAPAScFoxmlghbandrigt assayspugM Rec

h 4 3 t
BUISR e bt 230 S Shol 2y B o sample the
AssapwasAkmeEpin@uplivate dnd averageyalligsweesicdi¢ulaféd ser

Ser GIy 355 360 365 ctg aca gcg ate aac gac gac cct

tec ttg ggg tgc aag get cct ccc 1152 Leu Thr Ala lie

AHB FOROWIPTEDR S5%hoWRUhETIgM YEatiiity bothE! Biofih fabeifd GST-EC2
375 380 cat tct ccg ccg gcC gga gag gaa ccg agt ttg

aod GHI-EE3 chimeric apligens,scompared for dhe\l tesGits Gbtained with

») .385 390 395
Gty 0 360t MPRSa A oLt (203l fofroum A vt
52),tgroupad (BAtB1848nd grodp \C $E1-G56). e Poxoptasme-dpecific IgG
G| us?r Prg se[ Gl .u ser _Glgj,l) ser 405 410 415 gcg L
Guelsy cgiqyiated sasnnternptionglUnils §iL)Rye-alsq separied: Jhgrseach biotin-
L ficial ;
FEBI 857 A a0t 05 B s o
tmngs the stapgdard deviation of the absorbency readings obtained from the T.

gondii-specific IgM negative sera (groups A and B, n = 40). Cut-off values for
VIDAS IgM, ETI-TOXOK-M Reverse-PLUS, GST-EC2 and GST-EC3 were
0,650, 0,500, 0,343 and 0,378, respectively. Values typed in bold indicate a

positive response.



151015 H s G n A aleu Ala du Pro Val Thr Ay
Val Ay GQu Ala dy Val 20 25 30 Ser Pro Val Asn d u
WOR@64665d u Ser Tyr ser Ser Ala Thr Ser Gy BSI/EP204&001760
Val G n d u Ala Thr Ala Pro Gy Ala Val Leu Leu Asp
Alal i e Asp 50 55 60 Al a A u ser Asp Lys Val Asp
Asn Gn Ala Gu dy Qy Gluﬂg Met 65 70 75 80Lys Lys
Val Gu Glu Glu Leu ser Leu Leu Arg Arg A u Leu Tyr
Asp 85 90 95 Arg Thr Asp Arg Pro Ay Leu Ser Gy Ay
Ay Ser Ala Thr Ala Ala 1082Bles 110 Thr Ala Ser Asp
Asp Glu Leu Met ser Arg lie Arg Asn Ser Asp Phe 115
120 125 Phe Asp Ay Gn Ala Pro Val Asp Ser Leu Arg
Sé&um Thr TéserIgGa GVIDAR) 1ETIHPOXOI-Msp serlgM Rec-HLISA

Thr Asp @Fpmbi S LeleMhr T/Reveese-PRUSASp GSI-EE3 150 GST-EC3

b 160 AT g ser valp,G5Tu Ser (g397Leu Pro A2p8rg G 1 u0,256
RAp Leu G lju Thr Gglap 165 1700873 Pro Asp (268 G n G u0,270

Val Hig phe Serp @y Ay Gypsger Asn Ggpdp0 185 0,237

%93; Pro Vaph Al a Lel@’(ﬁ a Gn Lguyger Thr Phgsdeu Au 9,241
@ Val Gy Val 19% ¢00 205 Pgo7&ys Asn sqyadfal His 0222
Gn Ay Val Metgghr Pro Aghgei n Met 21425 220 (234
Lys Vae Thr Ay a Ay Tpphsp Asn Gghyal Leu 379
Phe Typ 225 23Q°Z35 240 Vgljpdhr Arg Prgydihr Lys  g'hgg
Ay Gy Asp Thiyser Arg sghoii s Leu 2495750 255 0.291
AR ser 1id Met cysSydyr Ser L 3 pIieAsrp3 y Val 0’286
M8 ser asfl 260 26% 0 Lys 39 y Lys Cys;Phe Leu 57
ﬁg Asn Pheg Ser @y Fu Asp S 3l 27522 5 du 0’378
A Asp d g Lys Glg’ | ser L rolie L 308" H s 0’335
Ad3 Asp 29@ 295 308-14 a Phe MtllPhe val ¢ er ser ’
Add Asp Glg ser A3y an cfd1805 310 3152%bg Asp 0286
445 Phe AR Leu AsP-On Thr AB#38er ser gy trp 0374
A6 val 328 330 33%:0n Thr VAII3Asp Leu G@43VAI ser 0,269

A7 Ser Pré Asp Le®.M a Phe d330 345 352FL Thr Al &281
AIB Gy Val Lys Val0.iys Lys LBOyr Ala sdi3ker gy 0279
839 360 369 Leu Thi0.Z a H e A834Asp Asp Pr&2%er Leu 0,272
A2 Cys Ly® Ala Prd,® o 370 3095480 H s S28to Pro 0,132

ARh dy A0 Qu Prd.@er Leu PPR06er Pro 4 0.24sn 0,312
A22 0 0,06 0,127 0,238 0,233
B1 24 0,06 0,239 0,255 0,189
B2 10 0,09 0,076 0,283 0,304
B3 44 0,14 0,124 0,265 0,261
B4 44 0,28 0,195 0,298 0,216
B5 25 0,1 0,131 0,273 0,185
B6 57 0,12 0,164 0,296 0,293
B7 12 0,22 0,185 0,257 0,194
B8 58 0,12 0,148 0,255 0,248
B9 56 0,4 0,174 0,232 0,268
B10 19 0,09 0,068 0,290 0,194
B11 56 0,16 0,136 0,179 0,221
B12 45 0,12 0,139 0,235 0,181
B13 87 0,12 0,096 0,207 0,218
Bi14 27 0,15 0,144 0,196 0,174
B15 33 0,46 0,242 0,285 0,378
B16 13 0,04 0,064 0,161 0,177
B17 67 0,13 0,111 0,177 0,213

B18 53 0,27 0,170 0,238 0,165




385 390 395 400 Ser Gy ser Ala Thr Pro Ala Gu GQu
ser Pro ser Qu ser Qu ser 405 410 415 Ala Ala Al a

WO 200894885 <211> 1183 <212> DNA <213> Artifi ci aPCT/EP2006/001760
Sequence <220> <223> EC4 <220> <221> CDS <222> (1)
.(1182) <400> 31 act agt egg etc ccc cag gat gcc att
tgc teg gat tgg tec gca tgg 48 Thr Ser Arg Leu Pro G n
Asp Ala lie Cys Ser Asp Trp ser Ala Trp 1 5 10 15 age
ccc tgc agt gta tec tgc ggt gHc gga age caa ate agg
acg cga 96 Ser Pro Cys Ser Val Ser Cys Ay Asp Ay Ser
Gnlie Arg Thr Arg 20 25 30 act gag gtt tct get ccg

c cct gga_.aca CCa C actcl44Thr Qdu
‘“'S’é‘r ’I#'o e is L' Ql, 'IHS O~ EM BegrFLINA

4.0 " ang=a

((D]
R

caa ogc e[eF: p 0
GIuG 0 yGIyLIGIuGIu’

Thr $Eys VaTy efP 55 60
cgt ~gaa tg gt gc gg gta tl, get gtt gac get g
tgt(’qgc fole Argg u Cys "N a Gly0 2l Oys
Val pAI Gly Oysobd Y 65 7Q) SOgtcgggstct a9
gat G_grlg) act gg gt cat ttc agg, g 288
Trp 6ser ArgHyr Gly cy§5 s Ala i
Argcﬁl 0 851080 55 aﬁﬁstgc coc g got agges@t att gab,
gaccfiec tegscat gag’zgat ggc 33y Asn C,ysogg(g Pro
Argcoys |iggAsp Aspofl a Ser Ri® G lu Asgiafgy 100 o
11Qctmc acgstgce 931334 gc ccc %CQ tgg taCO39ﬁ cgt gaede1
gt gcmct tess aag 38f2Fyr Thr @ws G lu cyﬁsﬂo Thr  @,upo
TyrCcer ArigeG | u MRdo Thr Ser ol58s 115 12@53425 gcg gj,ags
gagCiseg t 049t g gaw9Pga gtc 9@ gtc acgo,s8ity get gegio
aadl32 Alld3G lu A,i8ser Cys0\8sl G lu @y63val G | 0392l
ThrC17eu AlI&3G [ u Lik#4 130 1350820 tgc ga@3zmg gaa 0pe7
ggCHk e agd2gcg tek% ec tgc &FA tgc gat0,42k 480 c§,506
Iu(F_ G I8 Phe Al00ie ser A7 ser serlddhk Lys c§806
n 1488150 15640160 tct &8 ggc ggt2.6H aac ghdS4
t g gé"é‘geta geb6ag etc aca 52808 dy GL 09
er Aélﬂ Glu F’r»%ﬁVaT Al aOLéu Al a Gh“?_"eu Ser ‘T 30
165:2%70 1

ctt gag,gaa 192 Flr’ Ala Pro’

0 78 0 87 0 584 0 455
C25 130 0,76 0,92 0,562 0,545
C26 262 0,84 0,65 0,649 0,551
C27 168 0,96 0,85 1,439 0,938
C28 126 0,78 0,80 2,475 1,160
C29 197 1,38 0,61 0,544 0,358
C30 127 0,86 0,52 0,847 0,531
C31 72 1,28 0,93 1,756 0,891
C32 130 0,77 0,71 0,505 0,381
C33 439 1,00 0,66 0,834 0,464
C34 83 0,66 1,32 1,162 0,989
C35 178 0,89 0,87 0,694 0,487
C36 560 0,86 0,69 0,817 0,628
C37 223 0,96 0,73 0,531 0,819
C38 242 0,98 0,41 0,379 0,318
C39 118 1,16 0,84 0,420 0,380
C40 232 1,39 1,01 0,490 0,467
C41 213 1,03 1,05 0,750 0,822
C42 243 1,06 0,97 0,534 0,502
C43 154 0,75 0,73 0,455 0,337
C44 35 1,90 1,51 0,383 1,008
C45 667 0,85 1,01 0,366 0,285
C46 275 0,95 0,99 0,411 0,544
C47 157 1,93 1,36 0,382 0,464
C48 1037 1,08 0,51 0,385 0,301
C49 92 1,31 0,68 0,537 0,427

C50 255 0,69 0,69 0,354 0,801




ttc etc gag etc gtc gag gtg cca tgt aac tct gtt cat

gtt cag ggg 576 Phe Leu Glu Leu Val Au VaT Pro Cys
waeweBered/al His Val G n GIy 180 185 190 gtg apQI/EE®06/001760

ccg aat caa atg gtc aaa gtg act ggt gca gga tgg gat

624 Val Met Thr Pro Asn G n Met Val Lys Val Thr GTy

Ala GIy Trp Asp 195 200 205 ggt ggc gtt etc gag ttc

tat gtc acg agg cca acg aag aca ggc ggg 672 Asn GIy

Val Leu G lu Phe Tyr Val Thr Arg Pro Thr Lys Thr

Teyfollowinm Fabled ghewa dae agForganeg ehatmetaristicy of the gommerC'a'

8vd s i oG FIETEROKN CRles PRES), Brjiijed to the

réSdits? 6Ptamhéd gam ﬂw?bmlg—lab@eﬂeﬁcgaanmfm:gmlrggm mggens (IgM
tgcttt t aac 768 lie As Val Pro
REERISAKHToTy Jabi Gk eciaarly [SHRsiab doth speskiity @nd positive

5 p{r%{hcg\?% vg%sgﬁghé éﬁ&(%?@tr?é 9"’ er r%ﬂ@e@ﬁingﬁge%s&gurrence of

f&lse pogitives) reachetdhe lnmmmﬁm QHE%YWhen wising:theachisigeic antigens
olie ot €5 cerd i ohbofbhabiocBbrmbiE 53 5 formerci
té&f E?Pfro‘)édjka\ﬁiier?uﬁib aﬁ?lﬁéti mné%ugm @srﬁ@gartt@bn and the

ttc CC C aaC ace aacC y ser
|gMaremELl§m wm the pchmenph@we@ E&2 Aﬁpl% ﬂdanﬂcahmrformance

95 300 t g aat ace gt
10 haracienstipsovifi o FaRes §agoldt &Ry & 7o D)
VaT Asn Thr val Asp Leu Asp Val Ser Val 305 310 315

320 agt ccg gat ttg gca ttc % a_etc act gca gat ggg
gtc aag gtg aag 1008 Ser Leu Ala Phe Gy Leu

Dla\ﬁgﬁrosgi X age CTy " Sghs 'hY/fty"a' g rgftg SAgreeménd 'PEV*  NPV*

age ggc ct aca aac gac gac cct
tec 1056 Lys Leu T;(%)AI a Ser S(%) GTy Leu (%1)r AI a (Ve (%)

V'%%'Q,Mt tct ccg ccg1

ETIO(@ a Pro Proglis Ser PrpgPro Ala @ggy G u G1og 97,6
x5&5“@60 365 agt ftg ccg teg cct gaa aa%:9 age ¢
ECngNgReceEide’ca gc§8gha gaa 1180 ser Leu9B%D Ser g%@ G 976

Ecéggﬁég?c%ldgpgt Sergﬁ‘t tTg;aP{cﬁgigGglcg g&g‘ S7glg§%§er 83,3

*PPW osfive Predichife vEuet NP, migatide prédietivibbalge0 <210> 32
1> 394 <212> PRT <213> Artifici al Sequence <220>

15 Finally, the immunoreactivity of the biotin-labeled GST-EC2 and GST-EC3
antigens with IgM antibodies in sera from infants with congenital toxoplasmosis
was investigated. In a retrospective study, sera from 30 infants of mothers with
primary T. gondii infection during pregnancy were analyzed. Twenty infants had
congenital toxoplasmosis and ten was uninfected, as demonstrated by the

20 persistence or disappearance of Toxoplasma-specific IgG antibodies after 12
months of age, respectively. Within the infected patient cohort, the gestational
age at the time of maternal infection was the second trimester in 6 mothers and
the third trimester in 14 mothers. 30 serum samples from infected and
uninfected infants were analyzed by IgM Rec-ELISA, and results obtained with

25 commercial assays employing the whole-cell Toxoplasma antigen (ELFA-IgM
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<223> EC4 <400> 32 Thr Ser Arg Leu Pro Gn Asp Ala lie

Cys ser Asp Trp Ser Ala Trp 1 5 10 15 Ser Pro cys Ser
woadoeBerwexys Ay Asp Ay ser Gn | i e Arg ThrP&r/grR06/001760

25 30 Thr @ u Val Ser Ala Pro Gn Pro Ay Thr Pro Thr

Cys Pro Asp cys 35 40 45 Pro Ala Pro Met Ay Arg Thr

cys Val @ udndy dy Leugdu Gu 50 55 60 lie Arg

GI ucys Ser Ala Ay Val cys Al a VaI Asp Ala Ay cys

Ay 65 70 75 80 Val Trp ser Ay ser Arg
a0ily E2) TONGRA cRevarsay BLUS) wereogobmardehSpeoiegenpls of anti-

%épl%’f%ﬁ%ﬁ(i ﬁﬁg%@rdé? @ﬁdaﬁ; ?olU’ I %]ruseﬁnfr@gym%é&ed infants

aht Lfrdcn;al 19l 1§6rIUéu‘$ fdrﬁerhﬁ&oﬁ?ﬁmﬁf@ct&i lsuﬂecds Seﬁor@uery GST-
Val u Val u Val Thr ys 130 13
fusien @y%dt@t lihe t-eff va Al vas yefqr@'%@ a5 the g@?ﬁ%@#tl%?@ of the
r S
50 0 S 5 S it T 7
stimmarizedGthe: results/aof he UghvhiRew-ELISAs Atith Jadividual Heera from

g 190 Val Pro Asn G .
R R e e
(ﬁ/ZO)VﬁJ' 5@%81 0220y udihg te GS’&E@énd\GB‘IPE@ﬂ&ﬁtldéﬁ‘s Té‘ﬁpectwely

15 220" Asp Thr Ser 2(%58er H's Leu

lrseontrast Iotly Zy@JtTﬁ}fr 2@enfer_>§ad miants Q’Gdﬁqt’kpogttlvel reéults when

ef SR of Fr Tk SRR Belgt wetebriblby =i iAo EipleRted nfans,

nbh€ of\tite kta ke&gﬁizedvaBT%CZLmd a3T-EC3 émigd?lsanlthe IgM Rec-
J)‘Z%L\ser Hi s Asn Ala Phe Met Phe Val cys ser ser
E me%t?dztg@epeeﬁl@%uwa GRMMEERl§SR VY < Asp Val
Phe Ala Leu Asp Asn Thr Asn 290 295 300 ser Ser Asp
Gy Trp Lys Val Asn Thr Val Asp Leu Asp Val Ser val
IrB66ndAlsiod] thed20reSults Rlepndusirate thal thepuse of ye¢_<nnbmant chimeric

U ool o5 ST Sl e

lngﬂﬂd%é@ iéjfﬂn% I r@gfla&ésoi—}éﬁeﬁlb@ﬂ@r @sE’ayO pEiferraanc®with respect
ro Al a u u Pro
of using the whole—cell tachyzoite antigen, and could provide the basis for

standardized commercial immunoassays for toxoplasmosis serodiagnosis.



355 360 365 Ser Leu Pro ser Pro G u Asn ser @y ser
Ala Thr Pro Ala Qu du 370 375 380 Ser Pro ser Qu
waeeu6ser Ala Ala Ala 385 390 <210> 33 <211BCT/EP2006/001760

115<212> PRT <213> Toxopl asma gondii <400> 33 ser d vy
Gy Thr d vy G n @ yLeuGI ylied y d u Ser Val
Asp Leu 1 5 10 15 A u Met Ay Asn Thr Tyr Arg Val

@ u Arg Pro Thr Ay Asn Pro 50 25 30 Asp Leu Leu Lys

lie Ala lie Lys Al a Ser Asp Gly Ser Tyr Ser Qu 35 40

45 Val Ay Asn Val Asn Val T@ble G u Val lie Asp Thr Met

Thxgpl%%glah/gée : q,?gig ge@ﬁy%’%rf geﬁsﬂﬁ sanilgé BB, 56 it din to
@Me@ﬁgh pg gﬁéy 7’“%@ nffinfettdn@dyuited ddring@righancy’&n

n Thr Leu Gn Leu A u Asp Al a Val
Ser Ala Val Ala ser Trp 100 105 110 G n Asp Gu 115

Padicht dTimeél10hst<21PeGPRT ERFA> Tox&asna dGN[:IRﬂC-ELISA
<400> qugzyr Sert ser 1e¥eds Arg IgM Val TdxbMeu |ie Artgrr

0 15 T Tyr cLeu déy- Met gST-
é‘ﬁm eu 'étﬂﬁfrrp ,&l“a @O 25 @2Val (;303

§3r Gly 3]5404 Trp t Gi e‘ Pr <,?:“18> <.2u1j 0.542
15
32 <212> PRT <2B3> ToX8| asma“gé i h> 35 Asn 9270

U
B30 VaT &g Préuwro PB8OPro cP9prhe HGIPro sdFilhr | 0209
iTe 1 5 1D 15 Fub Asn $Fo Pro0®r pPro 02L Ty O30 pro 0211
Asa Ay Nt PrsuB n BR2é 20 26.130 1.62 0.641 1.103
T6 4 Sub 218 0.04 0.09 0.452 0.269
T7 4 S 157 2.61 1.62 1.522 0.225
T8 4 S 172 3.98 1.50 1.804 0.353
T9 5 S 1147 0.07 0.10 0.519 0.206
T10 5 B 47 0.11 0.12 0.272 0.276
T11 6 Sub 28 0.10 0.18 2.617 0.731
T12 6 Sub 136 0.07 0.11 0.314 0.216
T13 7 S 209 0.88 0.47 0.683 0.217
T14 8 Sub 43 0.06 0.07 0.196 0.213
T15 8 B 160 0.82 0.08 0.206 0.219
T16 8 B 64 0.02 0.40 0.231 0.228
T17 8 Sub 145 0.31 0.57 0.985 0.314
T18 9 Sub 300 6.37 1.30 0.548 0.315
T19 12 Sub 196 0.05 0.17 0.463 0.268
T20 12 Sub 75 0.05 0.07 0.237 0.222
N1 5 90 0.38 0.06 0.237 0.218
N2 5 170 0.06 0.07 0.204 0.200
N3 5 66 0.23 0.09 0.238 0.235
N4 3 44 0.07 0.12 0.176 0.209
N5 9 41 0.05 0.05 0.209 0.193
N6 5 66 0.07 0.06 0.194 0.196
N7 8 13 0.09 0.06 0.193 0.201
N8 9 13 0.14 0.06 0.208 0.231
N9 6 19 0.28 0.07 0.184 0.215
N10 5 20 0.13 0.05 0.189 0.240
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d u Val Pro 35 <210> 36 <211> 90 <212> PRT <213>

Toxopl asnma gondi i <400> 36 Ala Pro Thr Gn Ser A u
woeiochysexd u Phe Gn G u d ulie Lys A u 1rGI/LP2006/6)1760

Gy Val d udu Thr Lys H s Qu Asp Asp Pro G u Met

Thr Arg Leu 20 25 30 Met Val Thr d u Lys Gn Gu Ser

Lys Asn Phe Ser Lys Met Ala J,%s 35 40 45 Ser G n ser

Phe Ser Thr Arg lie d u du lLeu Ay Ay Ser | i e ser

50 55 60 Phe Leu Thr A u Thr dy Val Thr Met lie Qu
Notes o bakled Thr val 65 70 75 80 Ser G u H s Asp Met

5045, v 54, o P 915 i e vt

NAGp wiare aRalyzed byMgM Rbeﬁslﬁﬁlﬁi Wit @S TFEC 2Cesd E&T—E% ﬁﬁtigens
15 Asp Lys, Lys Ser ie leu Thr Pro Thr
orby, CR@W‘%TF'%( aggayg(l%&r *f@ﬁﬁﬂdﬁfﬁgy?'ybs Pro Lys Thr

b ; i ogP, ¢ BLBHNIRA: i yr Ser
Betelo i UnfRoSCo e o g, S Sulingl e
¢ Butdf0 valpesTor thecELEAIgM andHTIHTOX0eM assaysavenec.66i and 0.41

Pro.d.u Ala G u 65 70 75 80.As er,. Jrp Trp Tar

auicatpd fyinsaltapBirdrh, fosnretiel. BBlp WP8. vley “ouitolf

¢ Ritoff Waluéa! foP e Ilgm RAdELISA tlethgPGSTVEC2TdHd BST-E803 antigens
Thr Phe 100 105 110 Trp Ay Cys lie Lys Ay Asp Asp
were0@5arskP. 26y seapactively. Bnyd tyge, valyes 2cutoll, Thr val

Gn Ala Arg Ala ser ser Trp Asn Asn Val Ala Arg cys

ser 130 135 140 Tyr Ay Ala Asp Ser 145 <210> 38 <211>

98 <212> PRT



<213> Toxopl asma gondii <400> 38 Gy Leu Ser Gn Arg
Val Pro Gu Leu Pro Qu Val Gu Pro Phe Asp 1 5 10 15
w@Rooe/0¥abs Gy Thr Ay Ala Arg Arg Ser Gy ser PCEERI00&001760
Thr Leu Leu 20 25 30 Pro G n Asp Ala Val Leu Tyr d wu
Asn ser Ju Asp Val Ala Val Pro35 40 45 Ser Asp ser
Ala Ser Thr Pro Ser Tyr Phe Ijgs Val du ser Pro Ser 50
55 60 Ala Ser Val Qu Ala Ala Thr Ay Ala Val Ay Qu
I Pro Asp 65 70 75 80 Cys Au GQu Gn Gn du
INPy Asp Thr Thr Leu Ser Asp His Asp 85 90 95 Phe

o R e
e udlﬂfbrem\laatlgemc'fbgloﬁbmf%xaﬂwla&n@ dﬁdlﬁ\?ghécr;éﬁtsg}gbn@emc

u Asp.lie T Pro Ar

25 %'OABS@T Qg Cﬁ[l §PL9§ei9@h'@ %incm T@X@Iasrea gendikspepific
LeUgftibedfdsy Leu 35 40 45 G n Lys Asp Asp Val Thr lie
GQu Val Asp Asn Ay Ala lie Val | i e 50 55 60 Lys Ay

23 uThe ehimericsantigepsof@laimAl awlBerein. e Wakoﬁa@né?rbn@\lléslpemﬁc
Ls 70 7.5 8 s Asn lie Le r u a
S)ér %%Qdﬁrafsﬂﬁcg%ﬁémﬁedaﬁ Syéleégs wﬂe f@verbe@@unf%ed by
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NO: 35, SEQ ID NO: 36, SEQ ID NO: 37, SEQ ID NO: 38, SEQ ID NO: 39,
SEQ ID NO: 40, SEQ ID NO: 41 and SEQ ID NO: 42.
5. The chimeric antigen of any preceding claim, comprising the amino acid
sequence of SEQ ID NO: 28.
6. The chimeric antigen according to any of claims 1 to 4, comprising the
amino acid sequence of SEQ ID NO: 30.
7. The chimeric antigen according to any of claims 1 to 4, comprising the
amino acid sequence of SEQ ID NO: 32.
8. A nucleotide sequence coding for the chimeric antigen according to any
preceding claim.
9. The nucleotide sequence according to claim 8, comprising at least three
different nucleotide sequences selected from the group consisting of: SEQ
ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9 and
SEQ ID NO: 11.
10. The nucleotide sequence according to claims 8 or 9, comprising the
nucleotide sequence of SEQ ID NO: 27.
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1¢alTher @@atldquqmcmcggwngg@cms 8qr % zomprisingthe, >

194 < > R < ondii <400> 41 Leu Ar
ufér]o%gf gH%g‘g?f%E?f@ Eﬁfazg;Lys @y Arg cys Leu )

123 n'hb ruclébtite siuehe a@cotdnh@tb Ehim#48morl) rcovfdrising tHe

u Arg Val G u Ser L Ala20 25 30 Gn Cys Trp val Lys

Tth§Ie@tléel§eA§ﬂn¢%9f 9 NANQy3l.ser Asp G n 35 40 45

T, Leji: T ;

TR T qtfaliny s Minies i ty S ibe fehorang to

Hi &Iﬁﬂs ftcy 1gt?ndéabtrﬁr?enhﬁgbﬂdmaﬁﬁn gondiiodd Tyr G y

he Tyr r, Va Thr r d Lys .c

1ﬂeJ heSchimeds regemRiartantigen #@gﬁﬁp%% Xlé%!eééféqe ggquence of

|a§ :fla Al a Val ser 100 105 110 Tyr Thr Ala Ala

er Leu ser Gu GQu Thr Pro Asn Phe lie lie 115
1EZGhEZEuéleotI&@rsemslan@emeany\tzlamﬁwifrom @ o ¢l Srhwhichois a DNA

G u _Thr Ala Leu G n 130 135 140 Cys Thr Ala Asp Lys
Ph&ECAHENHsp Ser Phe Gy Ala Cys Asp Val Gn 145 . 150

1é55\\1é3c£ior°é@mmi§in mem@egubuce dhelamenseys Val Gy
Gn Ser 165 170 175 Thr Ser. Val Asp Cys

1Th|A h@%t qwﬁragstprmad with the yeelps ofelaimd6. Asn 180 185
e’é‘s ?oﬁ?\é%oéacﬁ%}&? theOchifetie rﬁﬁ@n%ﬁ?dmg to any claim

oxog asma
from 1 to 7 or 14, comprising culturing the host cell of claim 17 and isolating

the desired product.

19. Use of chimeric antigens according to any of claim from 1 to 7 or 14 as
active agents for the diagnosis of Toxoplasma gondii infections.

20. Use according to claim 19 for the diagnosis of congenital toxoplasmosis in
infants.

21. Use according to claim 19 for the diagnosis of the time of infection.

22. Kits for the diagnosis of Toxoplasma gondii infection, containing at least
one chimeric antigen according to any claim from 1 to 7 or 14.

23. Kits for the diagnosis of an acute and/or chronic Toxoplasma gondii
infection, containing at least one chimeric antigen according to any claim
from 1 to 7 or 14.

24. Use of chimeric antigens according to any claim from 1 to 7 or 14 as
medicaments.

25. Use of chimeric antigens of any claim from 1 to 7 or 14 as active
ingredients for the preparation of medicaments for the prevention or
freatment of Toxoplasma gondii infections.

26. Use of the nucleotide sequence of any claim from 8 to 13 as medicaments.
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29. Pharmaceutical composition, particularly in the form of a vaccine,
containing at least one nucleotide sequence according to any claim from 8
to13.
30. Composition according to claim 27 or 28 suitable for human and/or
veterinary use.
31. A method of treating a mammal suffering from Toxoplasma-gondii infection,
comprising administering a therapeutically effective amount of the vaccine

of any claim from 27 to 29.



