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WO 2006/094665 PCT/EP2006/001760 1 CHIMERIC RECOMBINANT
ANTIGENS OF TOXOPLASMA GOND!! FIELD OF THE INVENTION
The invention described herein relates to the technical field of the

WA of 5 diagnostic means not applied directly to tH& KA%16411760

human body. The invention also furnishes compounds, methods for their
preparation, methods for their use and compositions containing them,
which are suitable for industrial applichtion in the pharmaceutical and

diagnostic field, particularly for the detection and diagnosis of
Toxoplasma gondiGHIMERIE, REGORMBINANTANT leNent and

prevention of said infectigsg.@%ﬁ%?%%ﬁﬁhlE INVENTION Early
ighly desira

diagnosis is a priority an le objective in all fields of

REUR Hicht pAGEMIMOMNcause it allows an appreciable improvement in
fie %@é?ﬂf&?ﬂ&%éﬁﬁ%%@ﬂ cemiRNcMARemias nad of hrapReparation of

systems or on the part of the actual patients- In the particular case of the

thagnegicdmaameddicARRIiRR rgiaein doisthe 2B o nfYMAL baddyy The
TOXRRRS IR nElestipp duIeIRRARYANTENt i pREsEcatianc onsOds for
for the health of the foetus, and in infected sub e%hs,é)artlcga}ﬂé Lpose trial
i MssaRBe FOMBARIIONS RORBIAL S diﬁ’é‘ iR E 0L [idpstrial
é@gﬁéﬁ' goiain nfAetsphiarmaceukidiain ants diagnoitig thekk gidtiowarly for the
ubjects (McCabe and Remingt [ : -31.3-5).

‘iﬁ%‘#ﬁ%ﬁb&'& II@,‘%@O&%%?EE %(%ﬁg%grggo ndelﬂslt'\l{rl;%% ?g}%rr% 0 %rﬁ‘é%]tii oar‘m? for the
teciiyrnitataspraahtionmd§ seitk i(ifedtiene. cysts, 25 asexual) and

sporozoite (in oocysts, sexual reproduction). Transmission typically

occurs through ingestion of undercooked meat harbouring tissue cysts or
B4 A EINMMEN SIS shed by cats. Human infection is

ESHE" AFDIRPIBMAtSrRNES it Mgy ndeunsiiecojeetvet o, litelds of
confrast, in subjects with im aired‘&m unity grtigugr léhloselra‘]"fg‘%tgr(iltle the
RENABRIENL RN B8 RURG T PUBNS RINIZPHIFSAART, WIRER Ay dive

pigeitt’s life and a concomitant saving on the part of heaith care systems or on
the part of the actual patients. In the particular case of the invention described
herein, early diagnosis is that of potential or existing Toxoplasma gondii
infection in pregnant women, with particular concern for the health of the foetus,

and in infected subjects, particularly those with impaired immunity.
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Toxoplasma gondii is an obligate intracellular parasite that infects all
mammalian cells, including those of human subjects (McCabe and Remington,
N. Engl. J. Med. 1988, 318-313-5). Morphologically, the parasite exhibits three
distinct forms of infection: tachyzoite (asexual), bradyzoite (in tissue cysts,
asexual) and sporozoite (in oocysts, sexual reproduction). Transmission
typically occurs through ingestion of undercooked meat harbouring tissue cysts
or vegetables contaminated with cocysts shed by cats. Human infection is
generally asymptomatic and self-limiting in immunocompetent hosts. In
contrast, in subjects with impaired immunity (particularly those affected by
AIDS), toxoplasmosis is a severe opportunist infection, which may give rise to
encephalitis with very serious outcomes (Luff, B.J., Remingfon J.S., 1992, Clin.



encephalitis with very serious outcomes (Luff, B.J., Remington J.S., 1992,
Ciin. WO 2006/094665 PCT/EP2006/001760 2 Infect. Dis. 15, 211-22).
Moreover, contracting primary infection during pregnancy may lead to

WORUKAMTAERS or to severe foetal disease in mammals. For BRI&EaMH )1 760
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overview of the problem of toxoplasmosis the reader is 5 referred to the
specific medical literature. Diagnosis of T. gondii infection is established
by isolating the micro-organism in the Hood or body fluids, identifying the
parasite in tissues, detecting specific nucleotide sequences with PCR, or

qél&ﬁtngléq'seciﬂ@ a_lﬁt'l-TF?ébncham\fﬂnu resyitiBating proitueryd byfectidtosduring
'(;H@?RQHE? FR&?%HH%W%&Q‘?% 7 Sl kel dRPbEBr il eath iR als.

nfectious Diseases 4th Ed rchill Livingstone Inc., New York,
2455-75; Remington JS et at 1995, Infectious Diseases of the Fetus and
Neyrbarn &xinkiVé- Bveriswess. fiilasisinbia Bﬁtoscéraré’&%bsié Maireader is

challenges for clinicians are the diagnosis of primary T. gondii infections in
preferest todhraresiic medisd) iR ongenital infection in their

newborns/infants. In both cases, to implement suitable therapies in good

Db i R A B B R BB osferm
cthvetrbitied befboelypfluifie; idemtifyingntheppegasite otissned)aletaating ispecific

ial determining when. jcal ission f .
RGBS S R R R BRET gona
rnigyngnrgiphalins pradueedroyrthehasktn despsssitiodhgiifestiao (Renomn ef

than qgaslissrimpipRis. SRINERERRE 169, PROMGSISINReteded 2l Ed, Churchill

uninfected subjects, both born to mothers with primary toxoplasmosis in

drirasiepeskit e NG s F i ot ie MR adr o8fs ¥ denfffectious

iTReiyes oNdin Fef 8 IsngeNevabiprfomiany, NeR) Bageas eilh@eiphia, PA,
pﬁé’% of the 30 various classes of anti-Toxoplasma immunoglobulins
(IgG, TgM; IgA, avidity of IgG), and to compare the immunological profiles

of the mother versus her child.
Main challenges for clinicians are the diagnosis of primary 7. gondii infections in

pregnant women and  the diagnosis of congenital infection in their
newborns/infants. In both cases, to implement suitable therapies in good time
and to avoid possible damage to the foetus and newbornsfinfants, it is very
important to establish if the parasitic infection has been contracted before or
after conception in pregnant women. Moreover, it is essential determining when
the vertical transmission from the mother to the foetus occurred. Finally, for the
clinical management of newoorns/infants there is an urgent need of a sensitive
diagnostic method than can discriminate, early in their life, between infected
and uninfected subjects, both born to mothers with primary toxoplasmosis in

pregnancy.

Seroconversion during gestation and diagnosis of congenital infection in
neonates are generally done by attempting to detect the presence of the
various classes of anti-Toxoplasma immunoglobulins (IgG, IgM, IgA, avidity of
lgG), and to compare the immunological profiles of the mether versus her chiid.
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WO 2006/094665 PCT/EP2006/001760 3 However, the available
commercial assays do not provide enough sensitivity and specificity to
allow a correct diagnosis of infection in all patients. Therefore the

WORUABHSS of specific, sensitive and innovative diagnostic dfents7406/001760

desirable. 5 T. gondii antigens have long been known and available, first
of all as antigen mixtures obtained in various ways (FR 2,226,468,
Merieux; SU 533376, Veterinary Resedrch Institute; JP 54044016, Nihon

Toketsu Kanso), then as subsequent isolations of pure antigens (EP O
Jdowaasr\Vidaeayailable SoMOBICH) ResBRMoPRRtdIPYde somENs sensitivity

Téﬁﬂiga%%? qmw@amr@azaﬁ@e@ee@ SSINRSEHRIAIn A0S . Therefore

respective genes (WO 89/08700 eland, Dartmouth Coll.; US

Ater 7availabilly. | tsp%ﬁéﬁ%t&qrw%@/l%s""m@ﬁﬁﬂ diggneFlieragents is
3pdsiaBidMochida Pharm.; IT 1,196,817, CNR; EP 0 431 541,

Behringwerke; WO 92/01067, CNRS; WO 92/02624, U. Flinders; WO
92/11366, Innogenetics, 15 Smithkline Beecham; US 5,215,917, Res. Inst.

Prlgéwigi ¥ifyBRE2RAGS Ibiy BéerdRiowN S My &lkstieyrfilstQoD&ID 2854ntigen
biogMerieux, Transgene; EP 0 710 724 4 bIOM u

Fe DR BRI Sy sa o prant Mol g Sesae,

azéré’mmyl ResganchidestitBts; 643, 54044616 dtiaos7 Toketsul téansa)o then as

/ N 2

A R G 0T8OS o 2y oo

GN&MSP%@M) Ak BRERE 8N d TaoRariehAnd sk SBAsRESHEARE both as

RS rﬁ%&ﬁtﬂﬁ%ﬁ@éﬁﬂ @rMWM@d@B/QBQEQQnHemQﬂmouth

ﬁ&é%ﬁ#ﬁ&%&% Bgh o AT R B SRR Fasetr ep
deEsmEEsl. Moeaii thRannst ITite[¢ o881 pr@diRs BBtIO mﬁnﬁgm,osmhangweme-

S RS, TRl AR ARG TR et

Bmithilioe Beetbama/SiSea16 PThoBeso 168 7PwIs:; @@gﬁé&% 8?625689 FR
'Q%@@Q?”ﬁﬁé@ﬁma'ﬁ%tg@f%'%vﬁé% BRMEALZ3)THBRSHEIREEP 0 710
antigens SAG1 (or P30) (WO

4g Akzo; EP 724 016, bioMeriéux;, EP 0 751 147, Behringwerke; US
5,633,139, Res. Inst. Palo Alto; WO 97/27300, Innogenetics; US 5,665,542, US
5,686,575, Res. Inst. Palo Alto; WO 99/32633, Heska; JP 11225783, Yano; WO
99/61906, Abbott; WO 99/66043, Smithkline Beecham; JP 2000300278, Yano;
WO 00/164243, Virsol), and finally, the isolation and characterization of the

antigenic regions of Toxoplasma gene products (WO 03/080839, Kenton S.r.l.)

Numerous studies have found various different antigenic proteins of T. gondii

and the gene sequences of these have also been determined.

Among the most interesting proteins both for diagnostic and therapeutic
purposes, in the form of vaccines, we should mention: the microneme proteins
(WO 03/080839, Kenton S.r.l. ; Beghetto et al., The Journal of Infectious
Diseases, 2005, 191:637-645; Beghetto et al., Intemational Joumal for
Parasifology, 2003, 33:163-173); the surface antigens SAG1 (or P30) (WO
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WO 2006/094665 PCTIEP2006/001760 4 89108700, Stanford University;
WO 89/12683 Pasteur, INSERM; WO 94/17813, WO 96/02654,
Transgene, bioMerieux; EP 0 724 016, WO 99161906, US 5,962,654,

WA S at., Clinical and Diagnostic Laboratory Immunol &Gy M2RP648 56"

355-357) and SAG2 (or P22) (Panniey et at, 1992, J. Clin. Microbiol. 30, 5
1127-33); the dense granule proteins GRAI (or P24) (EP 0 301 961,
Pasteur, INSERM; WO 89/05658, Transgene, Cesbron-Delauw, at at,
1989 P.N.A.S. USA 86, 7537-41 GRA2§§§ (WO 93/25689

2 P28

REIBETN0, taniord Wanis ety (WD GY/42885 Pastelis INSERMLWGQL94/17813,
R R e 3m g a0 1206, US

evelec e , Ol. blO .. rasi . - or

885 654 HAmig et i) i DIARPRIC AP aRio b singlagy, Mey
7@%%ﬁWWGﬂ/WEZA@MM@&CMM.aﬂQQZMDCBb(Mémbiol. 30,
P itat 91, 237-49 d GR t ial. 2
ErSE heaise R R ARRD Rt MAPOR, feB'0la67 88 Bhsteur,
HEGERBL WO, BHOGERS ICElansgREPLesorBul ekHarmalatfal. 1989 5°.N.A.S.
g 347 377-68RAS d6sob8s! [VBe shoussneienseielpenets; s

the antigens were ‘Obtained with recombinant cDNA techniques in

E@P3sbRTh VS BRE 52 \dthpIBBR PR RetidestJArin Allrorgres Riml., Mol.
UHESHEM OGBSI SRl TRA M at24). ONIdL. \Bfac¥élh $8drasitol.

uses the same phage and transfects_E, coil wi pretary plasmid, or
ety SRARCAR kB0 i, LR N N LR ERoeler ol
124, BlochsmnSarusiitdpEe, usig£n raiiat qVeOe2pressin) Abkmits/atobs ef
peptides EP,0 301,961 descyi oYMt i ian-secrefi .
e S A
816665 751064i5€x theroheptao antiarns tROEJiAId68) 114D 5,RB6,553, U.
PEQIRIE, "REonize 51 hRAGYBRGIRI PERY FROFBDRBISPEAY QBIRSAR: ef al, J.

excretion-secretion antigens; this protein is obtained by transfection of
bomausoind3is I a8Fession vectors. WO 03/080839 describes a method
based on phage-display technology for identifying antigen fragments of T.

AL ALErs AR e e s A e A0 A0 REHRESSILSRGE bitained
with recombinant cDNA techniques in expression vectors. For example, for the
antigen SAG1, WO 98/08700 uses known expression vectors in phage lambda-
gt11. WO 98/12683 uses the same phage and transfects E. cofi with a
proprietary plasmid, or by preparing a special expression cassette, as in WO
96/02654. EP 0 724 016 obtains mimotopes using combinatorial expression
libraries of peptides. EP 0 301 961 describes how to obtain excretion-secretion
antigens with molecular weights ranging from 20 kDa to 185 kDa. WO 89/05658
describes a protein containing the epitopes of the 24 kDa protein recognized by
the antibodies produced against Toxoplasma excretion-secretion antigens; this
protein is obtained by transfection of cells by means of expression vectors. WO
03/080839 describes a method based on phage-display technology for
identifying antigen fragments of T. gondii proteins and their use as diagnostic
and immunogenic agenis. The antigen P28 (GRA2) is described in US

5,633,139 and the method of obtaining it is again implemented through
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5,633,139 and the method of obtaining it is again implemented through
WO 2006/09466-5 PCT/EP2006/001760 5 expression in phage
lambda-gtll. The antigen P32 (GRA®G) is described in patent

FR
WORHPHYE the antigen ROP1 (P66) in US patent 5,976,553, P38 181/001760

GRAB) in EP 0 431 541, WO 99/57295 and WO 99/61906, and lastly P68
in EP 0431 541. 5 Yang et al. (Parasigol. Res. , 2004, 92: 58-64) describe
a chimeric protein containing SAGI and SAG2 and its use to develop

REEE PR RIEA o AT o Elhdgeseribed
patigerER QRAB 40, 1B6)antigelaB AR réffiein (dSinatetti, 565858, P35 (or
R L SRR e e =

B4 repbrted the use of recombinant antigens for the serological
diagnosis of T. gondif infection. Nevertheless, although promising none of

the assays based on recombinant antigéaéls displayed all the )
Mt B ek Befopl-2R0he 92: 1B HRRFSRe 2 RbimpRe Protein

MeRRRRASAYS. Hilicauespthnid whesevey wisverpdmshiainye-aaiAet T. gondii

immunoassay employing recombinant products will be available for clinical
BURY¥ESes. Thus the main aim of the studies in this filed is to improve the
performance of enzyme-linked immunoassays based on recombinant

roducts S iMPravi 5,for example early di is of ¢ nital ,_. .
RO R R ST RRIEEEE (RSB S aining
hes tuotbesmaantigenst (ﬁ&é@mﬁda@mﬁ»ofmmﬁajen@w@gﬂ to show that
heuananania o il PLRIHnih iR RO IRARIIRR L R R L Sitivty
retains the antigenic 30 properties of the individual antigen fragments.
imlgGoaed jaMdnaseditasife proteins thus produced can be used for

diagnostic and therapeutic purposes. WO 2006/094665

glcj:r-trr{gE 5‘260!%24(%2% 7y§a%rs, several studies have reported the use of recombinant

antigens for the serological diagnosis of T. gondii infection. Nevertheless,
although promising none of the assays based on recombinant antigens
displayed all the characteristics required to replace the tachyzoite antigen in
lgG- and IgM-based tests, indicating that further work is needed before an
immunoassay employing recombinant products will be available for clinical

purposes.

Thus the main aim of the studies in this filed is to improve the performance of
enzyme-finked immunoassays based on recombinant products, thus improving,
for exampie early diagnosis of congenital toxoplasmosis in newborns/infants.

SUMMARY OF THE INVENTION
It has now been found that the combination of antigenic regions of Toxoplasma

gondii proteins, in the form of recombinant fusion products, retains the antigenic
properties of the individual antigen fragments. The corresponding chimeric
proteins thus produced can be used for diagnostic and therapeutic purposes.
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s The use of said chimeric antigens as diagnostic agents and the related
diagnostic aids containing them, for example in the form of enzyme-linked
immunoassays or kits, constitute a further object of the present invention.

WE200dMH8Fobject of the present invention are the gene seqié &S SEHGo

for the above-mentioned chimeric antigens, their use as medicaments,
particularly for the prevention and therapy of Toxoplasma gondii infection,
e.g. as gene therapy. The present invéhtion also extends to the gene
sequences that 10 hybridize with the sequences of the above-mentioned
chimeric antigens in stringent hybridization conditions. Another object of

resent jnvention is the use.of t i ' ige medi n
L T e, R SEEEHE t e EHETRE Hotated
attagriostiof didsirdentaninghtheat cliessxeropkindntdhrelpras it anamgrinked
%ﬁ%@@é@.&% Uil SRR, A B RS Yk RideRfibn.
sheep). oth

ese an er objects will be illustrated here below in detalil,
also by means of 20 examples and figures. DETAILED DESCRIPTION

QRdthisr DOEENI G pResairithebitirohtBamEasa EuQmiRskiscoding for the

therefore, the provision of recombinant chimeric anti%ens obtained . v f
1APOVgHMRBtABRSh IAREFARIFRRR RSB 4 1EyR5h ISP iFBRIP IR RATGISHIRMY for
Qﬁ@eﬁ@@p\% aafdhewemel die Teroplbimaat gooidinmfectonbtaigeddsr gene

developing.selective diagnostic and therapeutic means. '
éﬁ%ﬁﬁgggg“& f?ﬁ??ﬁétéﬂ}’ﬁ{égmio ngeer)@?g %?hg(?r’ t;%eesat;é;}%rr\‘rt%ggg e th?t
drvanitigen withneatségoencas tief liter aainevesmeptiarerakbireatie aniigens in
f%ll%wirﬁ[ 9&%@{83%{?@;{3' ‘&]EIEP2006/001760 7 and are evident when

t nti !

A ns are used In diagnostic immunoassays on sample sera for
detection of the infection: - With respect to the use of the entire

TRARESBe o IR 8Se R AdRERfoN is the use of the chimeric antigens as
medicaments, particularly in the form of vaccines, which are useful for the
prevention and cure of the infection. The vaccines according to the present
invention are suitable for use in humans and other animals (particularly pig, cat,

sheep).

These and other objects will be illustrated here below in detail, also by means of

examples and figures.

DETAILED DESCRIPTION OF THE INVENTION
The main object of the present invention is, therefore, the provision of

recombinant chimeric antigens obtained through the fusion of different antigenic
regions of Toxoplasma gondii gene products, and the use of the recombinant
proteins thus obtained for developing selective diagnostic and therapeutic

means.

The main advantages of the present invention over the other types of antigens
or antigen fragments known in the literature as reported above are the following



from the parasite as lysed, whole-cell extract, the chimeric recombinant 5
antigens have the advantage of avoiding unspecific reactions due to the
presence of other non-proteinaceous material and of providing a better

WQ2peattebility. Moreover, some natural protein antigens of ¥ed/BEF4KyK1760

10

15

20

25

30

are insoluble and, consequently, are poorly represented in commercial
assays employing the lysed, whole-cell extract of T. gondii. 10 - With
respect to the use of single antigenic redions or single antigen fragments
(as described in WO 03/080839), the recombinant chimeric antigens

shov e evidentaybef these\dntigepssaresitivéy of tiagrestigsiimohizissays on
Uiy s GRS ISsgfecreases or abolshes the

occurrence of false negative responses. 15 A) With respect to the use of a
mixtWditio raspeit doocthe fusiaghé thetigetire feyioplasamajendindatigen, iprepared
\We l%ﬁﬁ d r e poaint of view of . .
the iﬁgt@?ﬁ?%ohca%l%/gg%% ??o%%%ﬁééfﬁ%ﬁ%g%r f%q ?J?g G50 mbinant
singRéggnfediavectie mavapsatsrmh puaidingr unspecifitigeactigisndue to the
ratheyr 38R &SRR YP¥PIRABRRARBIBAL FramorantARiape Sﬁt&ﬁ&ﬁ EMbetter

assemble them by an economic and reproducible method. Secondly, as

alre&89ogkichiibteMREeRLEr o SRS RANIY: RECISIRLANIGERH 05 dhe BriAsite are
invenisaubipraNes doassenmiiivfy afdhsoansapsprébesrdnd etifmercial assays

dvant h in the E I ign. 25| ticular th
e IR U g Y S SR A A T e gen containing
the Mbtbnasiesdcit torchelifteendfntinglel canggenicotdc I 1 inti
Whe]r ' n;gmsa %}_etaié‘sr I'gas re\,@(f {i;qéte %ﬂgﬁ%@;nﬁjﬁ:ﬂ‘@mw%?ﬂgén
Toxo%gsma g?r&yéi-t;;zi%: ann;[%odlﬁes.' re eragg@ the ?o&%%qg@{?agrﬂwmem
30 sHligrRnarahwi \antaoe ofrnpenino thelsienstivi tibtrebassays in
InfeGIRkHPYhEY e aBa. aaNethel WrdQGinar tha REER209% WphitRes the

8 More particularly the present invention covers a chimeric antigen,
whePERVEFRNGR RE 3R RGFBINEJESRARASNs have an amino acid
Foqwiticaeseecietoft® use of a mixture or a collection of single antigenic

regions (as also envisaged in WO 03/080839), the advantages are least
two. From the point of view of the industrial applicability and production is
much easier to produce a single engineered construct containing three or
more antigen regions rather than separately produce each single fragment
and subsequently assemble them by an economic and reproducible method.
Secondly, as already said before, the use of the chimeric recombinant
antigens of the invention improves the sensitivity of the assays.

These and other advantages are shown in the Examples section.

In particular the present invention relates to a chimeric recombinant antigen
containing the fusion at least three different antigenic regions of Toxoplasma
gondii, wherein said antigenic regions are B-cell epitopes, which bind fo
Toxaplasma gondii-specific antibodies. Preferably the Toxoplasma gondii-
specific antibodies are extracted from sera of subjects who have been infected

by Toxoplasma gondii.
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the group consisting of: SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6,
SEQ ID 5 NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 33, SEQ
ID NO: 34, SEQ ID NO: 35, SEQ ID NO: 36, SEQ ID NO: 37, SE(% ID NO:
R3O 5"
Preferred sequences in the above group are SEQ ID NO: 2, SEQ ID NO:
4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10 and SEQ ID NO: 12. 10
For example the chimeric antigen of theSinvention comprises the amino
acid sequence of SEQ ID NO: 28 or the amino acid sequence of SEQ ID
NO: 30 or the amino acid sequence of SEQ ID NO: 32. 15 The chimeric

AR AR IAE PR AN GO LENRAR MM Dherein the
methods. The fusions may be direct (the C-terminus of one amifio acd
sdugerfiifatent aaiigsnicr poienmTIRNPAN I REIRGRGisl sSagHenemsglected from
cavalgdiup eBASHIRBVE BRCEDR\RY-aflextite inkes: doein,. 1BV RD2E Re=q 1D
hinge region of human IgG, or polypeptide linkers consisting of small
NP SB0dRNGE Bb 5701 1E MO (B Y A dD MRS, SEQ
leDoNG: 35 SEmtIiDaibn_SGFSE%NW_ : 47 BEQND'W0I8E, Isgm]jmgl@: 39,
r t u serine or, thre rtajn ipterval. Preferably,
R A SeE N SR RE NG 34, Disferaeiinnges in
gihimghbecagninpeaid Seqdnd(Be?, SHOD-BY-8c8EREDOGRIIBkSEQID
jtign 51111? ' eq4pvention may be tagged by
ﬁ?sQH%%%EEmls |s%§:§ , (;ﬁgh%ﬂ\?\i jéapid purification by metal-chelate

chromatography, and/or by epitopes to which antibodies are available, to

aHtgPeanRasiothRRaNe HRHYGIOLE tHEMYBAREPCHIANAL OfHACHM i
e in bioassa;i/as. WO 2006/094665 P@I’/EPZS%%&%?%%CK’

depletion/blockin C

P RABTREP 85 St Or Q2P HGIRUTPIECITh SRS 86 SRALR N or
feinghemitlumeidceqtigrcecsf GEQED MOva2According to a preferred
embodiment of the invention such nucleotide sequence comprises at

least three different
The chimeric antigens of the present invention may be engineered using known

methods. The fusions may be direct (the C-terminus of one amino acid
sequence is linked fo the N-terminal of the other through a simple covalent
bond) or they may employ a flexible linker domain, such as the hinge region of
human IgG, or polypeptide linkers consisting of small amino acids such as
glycine, serine, threonine or alanine, at various lengths and combinations. For
example the linker may be a polyglycine repeat interrupted by serine or
threonine at a certain interval. Preferably, the linker is composed by three
glycine residues and two serine residues, giving the aminoacid sequence Ser-
Gly-Gly-Gly-Ser (SGGGS linker).

Additionally, the chimeric antigens of the invention may be tagged by His-His-
His-His-His-His (His6), to allow rapid purification by metal-chelate
chromatography, and/or by epitopes to which antibodies are available, to allow
for detection on western blots, immunoprecipitation, or activity
depletion/blocking in bioassays.



nucleotide sequences selected from the group consisting of: SEQ ID NO:
1,5 SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9 and
SEQ ID NO: 11. According to a more preferred embodiment, such

WO RIBHEE sequence comprises the nucleotide sequence SICSEEHEH 60
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27 or the nucleotide sequence of SEQ ID NO: 29 or the nucleotide
sequence of SEQ ID NO: 31. 10 Also included in the scope of the present
invention are nucleotide sequences thét hybridizes with any sequence
described above under stringent hybridization conditions, as well the

c6n@t§m mhjﬁgfcnirﬂmmmhmmnﬁparisg@ nusieotidel tgqmecd goriigefor the
eGlRERESRGGHR LI BB A RSHIERN B0k TR RIRSE %H%agb%%%t of the

may be prepared by cloning and expression’in a prokaryotic or eukaryotic

dRNRationn systenusiasldee saspeRpRitCempEsSnaledessl Ahree  different

rethestieousyihe e sRotEa HORIRAgHap REHBRESP¥AQ 1D NO: 1,
ar%%ggules cgdlngéor the antlpg)rins of the invention are 20 inserted into

PR Bor&Gh NG e SEOh NG s hPRRHAJNES SanddBfhiR NO:
the.aﬁc(é_@eliﬁgmbrleom@t—él ,pl@&‘ab k@tﬁnmgrg@@ﬁthgé@mf delifence
present invention. In order to be capable. o ressing the desired protein
PR e P E ST Ohr ot Do N o e ncieotce
cRgpeisceatd SELR i Q2 ot tteesuaprieoiids seqizincegfirSEXIDINGaI3 1.
and translational regulatory information linked to the DNA coding the

desired protein in such a way as to permit gene expression and
HsguURbIdsHtiR theweereict theleresriitinveeiien @reauclastidbettquences

st DeyBFRRRSIe iR PIAP O GEAEE IZARISRKRN AR ROINNEER Sestingent

which the polymerase binds and thus initiates the transcription WO

KybefieAie sendiieneo@Bo R0 e pFOEESPORNNG £RimeHFictpesmbinant
sintigeri@noteled by sach highridiegdwitzidbirfeeqitigiencies (strong and
weak promoters). For eukaryotic hosts, different transcriptional and
translational regulatory 5 sequences may be employed, depending on the

hhe chipienic Rotpeniscyf theyptasentinvention uiay beupremmreddbyasioning and
BRBRAGIS: RPVINeaRIOSR VENSeokBY TERRERRHKSYMRREE BEing the
regulatory signals are asSociated with a

appropriate expression vectors. Any method known in the art can be employed.

For example the DNA molecules coding for the antigens of the invention are
inserted into appropriately constructed expression vectors by techniques well
known in the art (see Sambrook et al, 1989). Such vectors are another object of
the present invention.

In order to be capable of expressing the desired protein (in this case the
chimeric antigens), an expression vecior should comprise also specific
nucleotide sequences containing transcriptional and translational regulatory
information linked to the DNA coding the desired protein in such a way as to
permit gene expression and production of the protein. First in order for the gene
to be transcribed, it must be preceded by a promoter recognizable by RNA
polymerase, to which the polymerase binds and thus initiates the transcription



particular gene, which has a high level of expression. Examples are the
TK promoter of the Herpes virus, the SV40 early promoter, the yeast gal4
gene 10 promoter, etc. Transcriptional initiation regulatory signals may be

WQ S hich allow for repression and activation, so that &xBFE28sAYF60
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the genes can be modulated. All these hosts are a further object of the

present invention. Nucleic acid molecules which encode the chimeric

antigens of the invention 15 may be ligatéd to a heterologous sequence

so that the combined nucleic acid molecule encodes a fusion protein.
Sepcesmuiher: el eivariidynod echesransotied udedeyiditicthwork with different
e ' i i0n. le, they may be joined to the
D%&ﬁ(%%ai%gg%?;a r@%ﬁ%ﬁ%@% %Erification of the chimeric antigen

by only one step of affinity chromatography. This joinedifused protein 20

MEYrb@IRBSAE DS taS HERGH B UWRRM RS ia%&etcr‘%ﬂé%ﬁ&%ra}ggulamry

fusion products at the carboxy terminus of GST protein.

cSRBYBRERATG VRS RBIR ofSRENYipg-eBchennmiiey &ihe hast. They may

troastiived Foeelvaelissounydae BUEHeED &G YBGIRY BRAN&RIAvirus,
a?lutathmne-Se%argge re's?ln. Zg’\The DNA molecule comprising the )
nTCREHALTEEBEARE JERinY RS e EnTFRHIRIORO RIGNRIS AR ASVERIRIRGs With a

insarticulantgeres;tavisdhhhsing thighplesa yiiRsetesans CERIBRAEENEre the TK
tr ' requ ignals, which,is gapable of integrating the

desire %E%l(fa g%qtl%n 8§ ?r}f@s?hyﬁog@q.%@c%rﬁ)ﬂﬁ% h%%&%tb%% gene
seBetanhsrignddansaniptionat uoéiaiimAregnlatose sigialhynadso be  selected

i | i ORPLRS j lquy f jQn. ells
O e h Y tens can

veedodylatad Al thass Brstsreviadutherekines s jhe Persankinvesiton.
host, biocide resistance, e.g. antibiotics, or heavy metals such as copper,

the like. The selectable ker gene can ejther be directly linked to_the
Dok ol REHIE WO FotSds R HukaRio e Sadmisption
Mt@m&tommmpgme_smwlso tanthedeohibireimatieic acid
SHoIBeSIS SHdYRBSHRLIE JREHOBuch combined nucleic acid molecules are

- included within the embodiments of the invention. For example, they may be

joined to the DNA coding for a protein which allows purification of the chimeric
antigen by only one step of affinity chromatography. This joinedffused protein
may be for example Glutathione Sulpho Transferase (GST) to generate fusion
producis at the carboxy terminus of GST protein. The corresponding
recombinant proteins expressed in the cytoplasm of transformed £. coli cells
may be purified by affinity chromatography using a Glutathione-Sepharose
resin.

The DNA molecule comprising the nucleotide sequence coding for the chimeric
molecule of the invention is inserted info vector(s), having the operably linked
transcriptional and translational regulatory signals, which is capable of
integrating the desired gene sequences into the host cell. The cells which have
been stably transformed by the introduced DNA can be selected by also
introducing one or more markers which allow for selection of host cells which
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Factors of importance in selecting a particular'plasmid or viral vector
include: the ease with which recipient cells, that contain the vector may
be recognized 10 and selected form those recipient cells which do not

WOHMEAR58 vector; the number of copies of the vector whicREVEFELEY 9P

a particular host; and whether it is desirable to be able to "shuttle" the
vector between host cells of different species. 15 Once the vector(s) or
DNA sequence containing the construt (s) has been prepared for

expression the DNA construct(s) mat be introduced into an appropriate
nostaielthsy expressionviesios: Shramerkesdnay iAiskRevidgofor phototrophy to

gﬁ'ﬁf&ﬁ@ﬁb@&ﬁ%ﬂﬁlﬂ&@%ﬁ%@?éi.@f‘ SPIRSHEROT8HARaCRIMERIs such as
P

osphate- precipitation, direct microinjection, etc. 20 Host cells may be
eRRBPTIIKHIGdike of BalaaipsiRbIe KR SN SAILRENRS Re dirgctly linked to

fﬂé@ﬂﬂ'?&ﬁeﬂéqﬁéﬁbﬁﬁmm,éﬁmm Gitinéise Samsteell by
ovary (CHQ) cells, Expression in these host cells provid . .
BB R RARBn A A TRL SO LR o S SR o g B sy thesis
t7lgragepsaly s Yiadéimtian.25 correct sites. Also yeast cells can carry out
post-translational peptide modifications including glycosylation. A number

of recombinant DNA strategies exist which utilize strong promoter

Feqtersafsimpoitegice dn\salacing of paldiouias plastnican Misaltieetordnclude:
RQLLHOR Wﬁ]gﬁ %8%%@?:&5\%1Wﬂﬁ’@éﬁnt\gxﬁ?ﬁée\fé&mzﬁ%iﬁﬁg%cognized

sequences on cloned mammalian gene products and 30 secrétes

pagteriedied fagnidhase JegiRipebsells. Wilsh siniaet centain deoiector; the

E’CT/EPCZES:OB o%?”&) %tgﬁaﬁﬁ%% Eﬁ éhgag&%CM|'mﬁagﬁgh Pand
20! : er the injr tipn of the vector(s), t st

whetheeih i WRsirabie iochea %aﬂu%’?‘\k'% h e‘ﬁgt?&r?fﬁg'g'gﬁ)"wﬁ?ﬁ(% cells of

uERirInteptaiizing cells. Expression of the cloned gene sequence(s)

results in the production of the desired proteins. 5 Purification of the

recombinant antigens is carried out by any one of the methods known for

Onseths secter(shptdiiénseaienes cuiraimneg\ihg construct(s) has been

prepared for expression the DNA construct(s) mat be introduced into an
appropriate host cell by any of a variety of suitable means: transformation,
transfection, conjugation, protoplast fusion, electroporation, calcium phosphate-

precipitation, direct microinjection, etc.

Host cells may be either prokaryotic or eukaryotic. Example of eukaryotic hosts
are mammalian cells, such as human, monkey, mouse, and Chinese hamster
ovary (CHO) cells. Expression in these host cells provides post-transiational
modifications to protein molecules, including correct folding or glycosylation at
correct sites. Also yeast cells can carry out posttranslational peptide
modifications including glycosylation. A number of recombinant DNA strategies
exist which utilize strong promoter sequences and high copy number of
plasmids which can be utilized for production of the desired proteins in yeast.
Yeast recognizes leader sequences on cloned mammalian gene products and
secretes peptides bearing leader sequences (i.e., pre-peptides). Example of
prokaryotic hosts are bacteria, such as Escherichia coli.
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extraction, precipitation, chromatography, electrophoresis, or the like. A
further purification procedure that may be used in preference for purifying
the antigens 10 of the invention is affinity chromatography using

WORIMBKIHHAl antibodies which bind the target protein and whidHERA406/001760

produced and immobilized on a gel matrix contained within a column.
Impure preparations containing the recombinant protein are passed
through the column. The antigens will B& bound to the column by the
specific antibody while the impurities will pass through. After 15 washing,
the antigen is eluted from the gel by a change in pH or ionic strength.

AP ESRGHALIRR BT ENERUIN R N0l SRESY IBIRCATL B8otive

uction ot the chimeric antigen as described above, comprisin

d@mﬂﬂ'@m@i%%@tﬂrﬁﬁsﬁ@mwm@%&&%@i@?ﬁirﬁ?'ﬂﬁegXPTGSSfO" of
NHelepsisiassganeRed b (sd GdsuRatianRe thisalading tBe esies W ¢rsteins.

A further object of the present invention is a DNA molecule comprising the
DNA sequence coding for the above fusion protein, as well as nucleotide

PaiRRtRR BfofiantietbnihaamanigetlGiegidasRqugNBgsany one of the
substa tia#l}é the st " includes all other Hucleic acig se uenge(zuwhich‘,l vi

W?ﬁ?ﬁ%‘o RYBEGENNE T EPHRE gdtetdBofE Y RES'R0Re REPE GR dAVOIVING
axirecizon] pespigitation CinothtgbEty, ofitwrppierasisvention lika A further

. ) Lo ¢ - .

RSB B i Iy M 2 b TR 6 b6 the antigens
pf the peudion iy sdinity tlifearriegrapby ¢rsiRe manasenahastibesligs which
BHROFR! R JBOPROMANARHINSHH A PEa0ScaTIRN thitidbRAM R gel matrix

obtained maintains the same biological activity, i.e. ability to bind to .
SRS LERs AP Ls BRI LIERATING I SR (R fRepmbinant
lisfetsinodhe passethtinroaghvthaucttienaciireokattigensviliiobe dmuiherio the

SO B R el PGB WAL it TS Hihion. aer

maghingp theedrifigemiacluiad inmdhetbel by deelangstiorphietidaimsirength.
hydrogen bonding. Factors that affect this bonding include: the type and

Another aspect of the present invention is the process for the recombinant
production of the chimeric antigen as described above, comprising culturing the
host cell transformed with the vector containing the nucleotide sequence of the

invention and isolating the desired product.

A further object of the present invention is a DNA molecule comprising the DNA
sequence coding for the above fusion protein, as well as nucleotide sequences

substantially the same.

"Nucleotide sequences substantially the same" includes all other nucieic acid
sequences which, by virtue of the degeneracy of the genetic code, also code for

the given amino acid sequence.

Another object of the present invention is a nucleotide sequence which
hybridizes to the complement of the nucleotide sequence coding for the



10 volume of solvent; reaction temperature; time of hybridization;
agitation; agents to block the non-specific attachment of the liquid phase
molecule to the solid support (Denhardt's reagent or BLOTTO); the

WQHEEREon of the molecules; use of compounds to incre4sERRR {8140
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association of molecules (dextran sulphate or polyethyleneglycol); and
the stringency of the washing conditions 15 following hybridization.
Stringency conditions are a function of the temperature used in the
hybridization experiment, the molarity of the monovalent cations and the

penieetaganigdarofamidiaverntiornubteiZagarn sstifigeniTor detaraeSiringent
degree. of stringency 20 involved.with a iven set of condjtions, one first .
EHRTENS T it AHOR 2R IR Lo, SACRR piGlogical
habidty off . Cildititidenbipd daamtisedies ageaitisptheppemitee Tm of the
DNA-DNA hybrid: Tm = 81.5C + 16.6 (LogM) + 0.41 (%GC) - 0.61 (%

form) - 5001L, where M is the molarity of monovalent cations, %GC is the

pEhectary ey irdiration’ i ricuser hipreneereAo2thecdssociatibe of two nucleic
S AN o0 aed i

O o Ty Bl ecuie

cuil bsrdyedrta acelidiceipRoThapadthe othsiowilt befriemingrpdionitthas, the

InREeASIEdNeRALY 14 plabe ihtBentaetisRs SN LIRYRH dEAd@BNs that
experiment at the@)éa ified_salt and form%mlde,concentrat_lons is 10C

HaspRbE%eR Fa5trS, Bkt i BORARENEIaE: dheo vpe and
Melokeshof bylventz atiaotiol eepeteriftiner@fhybridizatnd; Hifitation; agents

is h, WO 2006 665 PCT/EP 1001760 .14 As used herei .
hrp% kﬁlyg é%ri%hée eﬁ{) gf)sr?dél%(%%sgﬁ%c&gé% thé%?:ﬁear'g% e?gr?tsgf W[?? ocu£%§8tQhe solid

EBppost (Rechatiis geagenivbil BhidTERiclhas eoneantafintitiohthereiolecules;

198 UG F6EHAL RN IR #ePH203P SRAHARADH P I Iles (dextran
Without 5 limitation, examples of hlggrgltgstnn ent (12-15C below the

SHIRNRtEPT AU B P Al ARE bR NGNSy @b e eRfing conditions
Falvaigthybridizdidhybrid) conditions use a wash solution of 2 X SSC
(standard saline citrate) and 0.5% SDS at the appropriate temperature

below the calculated Tm of the hybrid. The ultimate stringency of the
Sinidgiemsyisoiiiany aeeatduheliomshihg tempitkatere used in the hybridization

experiment, the molarity of the monovalent cations and the percentage of
formamide in the hybridization solution. To determine the degree of stringency
involved with any given set of conditions, one first uses the equation of
Meinkoth et al. (1984) for determining the stability of hybrids of 100% identity
expressed as melting temperature Tm of the DNA-DNA hybrid: Tm = 81.5°C +
16.6 (LogM) + 0.41 (%GC) - 0.61 (% form) - 500/L, where M is the molarity of
monovalent cations, %GC is the percentage 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% mismaich.
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10 patrticularly if the hybridization conditions used are those which allow
less stable hybrids to form along with stable hybrids. The wash conditions

at higher stringency then remove the less stable hybrids. A common
WoEA4tON condition that can be used with the highly strifgERP1606/001760
moderately stringent wash conditions described above is hybridization in
a solution of 6 X SSC (or 6 15 X SSPE), 5 X Denhardt's reagent, 0.5%
SDS, 100 g/ml denatured, fragmented?4almon sperm DNA at a
temperature approximately 20C to 25C below the Tm. If mixed probes are
used, it is preferable to use tetramethyl ammonium chloride (TMAC)

instead of SSC (Ausubel,.. 1987- ). " i :
R RCRE SRR A AR TE R e ot or e
ahotainisgmeetiied dem ciivergen cEh eviilsl cieasampiabl csliiegest igenditions are

i{%%@tim%ﬁoap%c%g& I3NGS MokRiled9sateaEiA ilvergence. Without

complementary to nucleic acid molecules encoding antigens of 25 the

h
ireitatiomn exaneplemef thighivariaget idiR SoaplowibsfalpHiatsd d R af the
ﬁ&&"ﬁa%&?éfhﬁglﬁﬁﬁq)?y%@odtiwm rﬂqée@dmaxa;gamnﬁ{ gf the dhybrid)
oligontcleotides, can be designed tq recognise, specific Ind ta an o
SRR HSE B 0LFF B 30 IRIR 00 2 81 R SRS, S ey Gliaih ad 0-5%
@QQMFMQQﬁalihtEth dturéﬁﬁevmtlwcba’ oyttt Tinthef dne(bybritbr The
example, Cohen, J.S,., Trends,in 30 P i. . .
VIR SHToREY LR S sEs & BrARb e st et Eotttons,
pamidERapFHe hybadizathmenditinns Bed6us 10039, whishealipwNrRgcstable
Acids Res 6 3 9)...£0 t ien 6ELPRfHoker; i
e ‘é’ﬂ?git?e)ngge 5# &éﬂ &%9%@50%{3‘%%i§§toqft?;}geé?é?ﬁﬁinology us%g éi.fir-htgtjer
isingeney othen siscen HIRing S5 SaRiB o MBS -is™s GRS A ¥hEidigation
\BoditHSS {haffegé(agﬂ»gm@g@t‘)k(mw%idmyvml imm@ztthe t%tidnmtétsn gdngent
composition is X. Preferably, X comprises.at .least about 90% ighto
B PR RS B U 1 RS RS A ORISR B FopiC (o1 6
SBLEPESVEXAIEN RIS GEgENA OCBRE SBhetd O Liifenirdesratarer;, firagnsented
of chimeric antigens descrjbed abqv j 4 rti r
SAMOT AR TR (R e, SR BRITHERY 20'E HBT48E bR the
Tm. If mixed probes are used, it is preferable to use tetramethyl ammonium

chloride (TMAC) instead of SSC (Ausubel, 1987-1998).

The term "nucleic acid molecule" also includes analogues of DNA and RNA,

such as those containing modified backbones.

The nucleic acid molecules of the invention also include antisense molecules
that are partially complementary to nucleic acid molecules encoding antigens of
the present 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 {ranscription 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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chimeric antigens as active ingredients for the preparation of
medicaments for the prevention or treatment of Toxoplasma gondii
infections. 15 In the case of gene therapy another object of the invention

WO DT the nucleotide sequences coding for the antidenSTgPH{E001760

invention as medicaments, in particular for the preparation of

medicaments useful for the treatment and prevention of Toxoplasma

gondii infections. 20 The pharmaceutid&l compositions should preferably

comprise a therapeutically effective amount of the chimeric antigens of

the Newrotharor $6¢560r et dihee netckotibuskein heids Remdid073 (1979);
tigen the i tion,m C ccings L |

B SR e P, e e Clgo Voo

application, where the preparation of medicaments or vaccines comes

WABIR iR dramemarkiafarRasgy KNRue daerih UdhflodiBsmte Bshtaining a

reader Is again referred to the patent literature cited in the present .
sesppppan Bl ds parheiamiipio e pEdmeyHtiepHBersinn Yl s alideast 85%
% [NeRms st Ra0RtdINN68 Intha: MMpURRiASEORo MGIBIERFOR6AMTASes at
16 The term "th(oera eutically eff cgve am unél')?as sed herein refer%o an
J5h A0, % RUNERI P BB IPIB B e M, GPBRSRLIRT more
tareRriephdisatsaeustonaiion, 098YExhidd% dedectaiertheg@eutioyor weight.
preventative 5 effect. For any compound, the therapeutically effective

dose can be estimated initially either in cell culture assays, for example,
of neoplastic cells, or in animal models, usually mice, rabbits, dogs, or

At 2BLBAL MRS ShVRRYGHSE RR YRRAJPARISSRING HR AP BEXRIBI above

concen'graggn 10 range and route of administration. Suf:%%ntormat_lon can
e mnedicasents-deeatindlasaue i dee mrinahissR PhHIRINERIRM if use of

Rl aHiRdrRe dseRiiostivgaienty for hauptepathinconstieameénts for
upon the severitg of %he disefel?e state ,general hef%lth of the subject, age,

Jns SHEvaRioRRGtrpgfment of Toxoplasmia goridil infections.

in the case of gene therapy another object of the invention is the use of the
nucleotide sequences coding for the antigens of the invention as medicaments,
in particular for the preparation of medicaments useful for the treatment and
prevention of Toxoplasma gondii infections.

The pharmaceutical compositions should preferably comprise a therapeuticaily
effective amount of the chimeric antigens of the invention or the corresponding
nucleotide sequence. Chimeric antigens of the invention may thus act as
vaccines for the prevention or the treatment of Toxoplasma gondii infection.

For the therapeutic application, where the preparation of medicaments or
vaccines comes within the framework of general knowledge for further
reference the reader is again referred to the patent literature cited in the present
description and, particularly, to Beghetto et al, The Joumal of Infectious
Diseases, 2005, 191:637-645.
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15 the subject, diet, time and frequency of administration, drug
combination (s), reaction sensitivities, and tolerance/response to therapy.
This amount can be determined by routine experimentation and is within

WQRamgetent of the clinician. Generally, an effective dosd WAIEB&0RHL760

0.01 mg/kg to 50 mg/kg, preferably 0.05 mg/kg to 10 mg/kg.
Compositions may be administered 20 individually to a patient or may be
administered in combination with otherigagents, drugs or hormones. A
pharmaceutical composition may also contain a pharmaceutically
acceptable carrier, for administration of a therapeutic agent. Such carriers

include 25 antlbodles ol (,ies nd othe

R R L SO AL WP\ R R AL B Fler i amrmount

|tf§el;i |mkemémmragmnQfeeﬂmhttbodm,hanm%btatmedncbvmlmﬁ a targeted
celvmg the co osmon, and h n ithout un .

t ?e'ﬂy 3 Stk %23 %ar(r)lrertso rr?ay glarggeg t%? wly me?%é%ggé r%rlév%ﬁatwe

eiech rﬁoleau;esmwmmd ptiotetheranydiseli aitativeoigse tieanchis estimated

@%@E@Z}% dée'P IQS%%QO”WQMQ 9tf{f@ﬁe’i)plastlc cells, or in animal

0176 1/ aC|ds amino acid copolymers and inactive virus
m@d@lésusuﬁﬁyma@@um@ngtsaé@aﬁﬁ@%ts can be used therein, for

example, mineral acid salts such as hydrochlorldes hydrobromides,
S_hosphates sulphates, and 5 the like; the sal of or anlc aC|ds such

%@é‘a‘&?@é”ﬁ%ﬁléﬁﬁ\fe’i}. sQhgdisaado ‘ZBE!BE ﬁd"ﬂ\‘? QRIAIR FRBRRRjHAtoN
disRys <o Ofpiherplacertitailyatione[Sable tsfuintatioraaifeltiesin be used to

ington's Phar eutical Sc neesy %Mac Pub Co . 199 ).
Eﬁ%}mﬁ ButitSH Q]cceopstggle el erg(f)reu IC cc')%%%stf lons ﬁ]a]humans

addltlonally contain liquids such as water, saline, glycerol and ethanol.

gP}gaﬁlx , SHRURL SBERAEE S ﬁHﬁ‘ihﬁ%%iEEiinﬂf &’éBBﬁMBSr?ﬂ%‘tfeventy

ring substances, and the like, may be present in such

@érﬁhv@o@ﬁ%@,e strip. aanril beall ﬂﬁéfﬁqaﬁﬁ»sem% weigpbsanshgender of
heefeuipjdatedies m@tana&m&mwammmm mﬂmﬁyﬂﬂm (s),
?{Lua %Sn Sslé% {\]I%tli%gs a%dj t&gra“:l}(gé r%%{:%%%sé“?o %%QS xs amount can be
determined by routine experimentation and is within the judgement of the
clinician. Generally, an effective dose will be from 0.01 mg/kg to 50 mg/kg,
preferably 0.05 mg/kg to 10 mg/kg. Compositions may be administered
individually to a patient or may be administered in combination with other

agents, drugs or hormones.

A pharmaceutical composition may also contain a pharmaceutically acceptable
carrier, for administration of a therapeutic agent. Such carriers include
antibodies and other polypepiides, genes and other therapeutic agents such as
liposomes, provided that the carrier does not itself induce the production of
antibodies harmful to the individual receiving the composition, and which may

be administered without undue toxicity.

Suitable carriers may be large, slowly metabolised macromolecules such as
proteins, polysaccharides, polylactic acids, polyglycolic acids, polymeric amino
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Once formulated, the compositions of the invention can be administered
directly to the subject. The subjects to be treated can be animals; in
articular, human 20 subjects can be treated. The pharmaceutical
(EG)WQ)(’éﬁ?éns utilised in this invention may be administered® oY/ &g06/001760
number of routes including, but not limited to, oral, intravenous,
intramuscular, intra- arterial, intramedullary, intrathecal, intraventricular,
25 transdermal ortranscutaneous applid@tions (for example, see
W098120734), subcutaneous, intraperitoneal, intranasal, enteral, topical,

sabidsgual arnitievagineitior recipdlyrars. Gand gunisaptipospirags Marticles.
also be used to administer the pharmaceutical compositions of the

invention. Typically, the therapeutic compositions may be prepared as
irfberatdesptichlly actigpidid® selitions dresuspdniiorainsdtid éxamiple, mineral

B S S O el RS SR iLEs. anc
b, dikent ansl cdaspsstisnofvitrganisrangide Ruthmphstangigiemn|detapionates,
WQ@%Z%@QeEWWWK@tW\ﬁB% AdbHRSEH N rRAceutically

delivered to the mterstltlal space of a tissu e compositions can also be
sASARRIARIR RITIRS 451 eyl iR i femingine s RiamacedlicgleSairaces (Mack

sehpdglse ona Jmgeale dose schedule. The method of treating a mammal
suffering from Toxoplasma-gondii infection, 10 comprising administering

a therapeutically effective amount of the vaccine as described above
rBhersadsudivaliy tkmaeptahkaof d:heriprese‘mt inthenameutic fumlnepobiﬁohsf may

tQScﬁ(SﬁSﬂ{y' ﬂ%r ol RAdSg Akchl 'P“%ﬁﬁné‘s P??&F e%ﬁc?o Ethanol.

as active agents lagnosis of oxop as?na gondii lons, n

rddiianaliyr aietidhsykstanpesirsudT RrIcREtiNg DA RIBuiRiing fegents, pH
Hageans APXRRRSHAPARAIIKEGRHY b préaiHD %%ulﬁ@%ﬁ%&m ISuch

antigen accordin are part of the present invention. Such kits amy
(R PIRP IR G0 BRASFAC SRR FRIAOSHIBRR: 1PoRe J@%@%cﬂ? tablets,

ipfisgtidragees, capsules, liquids, gels, syrups, slurries, suspensions, and the
like, for ingestion by the patient.

Once formulated, the compositions of the invention can be administered directly
to the subject. The subjects to be treated can be animals; in particular, human
subjects can be treated.

The pharmaceutical compositions utilised in this invention may be administered
by any number of routes including, but not limited to, oral, intravenous,
intramuscular, intra- arterial, intramedullary, intrathecal, intraventricular,
transdermal ortranscutaneous applications (for example, see W098/20734),
subcutaneous, intraperitoneal, intranasal, enteral, topical, sublingual,
intravaginal or rectal means. Gene guns or hyposprays 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 wvehicles prior to injection may also be prepared.



20 The chimeric antigen of the invention may be employed in virtually any
assay format that employs a known antigen to detect antibodies. A
common feature of all of these assays is that the antigen is contacted

WO ¥5dy component suspected of containing antibodeS{fH&H/001760
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conditions that permit the antigen to 25 bind to any such antibody present
in the component. Such conditions will typically be physiologic
temperature, pH and ionic strength usiri§ an excess of antigen. The
incubation of the antigen with the specimen is followed by detection of
immune complexes comprised of the antigen. 30 Design of the

0 i bject t re | of.varj ma form
U R I AT S T BB o
Wmmmﬁ%mﬁlﬁwwﬂmnﬁmﬂmpnantranMesularly, or

3&&%&8{"%" %‘%.'é&ﬁ? gﬁﬁ&aaf'bao%xgafepqlwe% 530 be

be, for examp , enzymatic, fluorescent chemllummesc t ra loactive,
o?d]’}?é"ﬁf@!@ﬁﬂ@@ ABRIgR.which amplify the signals from the immune
complex are also known; examples of which are 5 assays which utilize
biotin and avidin, and enzyme-labeled and medjated immunoassays,

sHeRage iR B8 Fgie et sehrdyiseraitylinindass sciesule.

heterogenous or in a homogeneous format, and of a standard or
10 hetero neous format, t

pet| tide is
;%‘%a’f‘ t4bou ngFgeasoﬁaam'%? E7'st Oﬁorf‘%n‘]‘ram&:gos”eyé)ﬁﬁ?’ &?%?’?h’gfe‘mon
smnmasrngnaﬂmlpcsl‘;qmmdetbmmmmmummmomsoﬁdmmamme as
t icratiter
) ?ﬁ?b?%?&%%ﬁ BHEREE BT i dacklod BTRE KREA MUERIGR:
Juheneligsk o5 §reirpmaan dvaniientds ghaecdsepelyohipriiseantigens as
nawsvas 48gl geigofigedmanss 8 HeMviadIesma gondii
faémaéa diRRMAg dRARAEGAYOE BrETUH

\%gﬁ??-?&aggﬁ%&f tf‘?ﬁlggﬁat%sﬁ Xaragl%D gf?t%e’g\;sterene
beads 20 (Precision Plastic Ball) can be used in the heterogeneous
fREBa{hg hﬁtgqbq the diagnosis of Toxoplasma gondii infection, containing at
least one chimeric antigen according are part of the present invention. Such kits
amy be useful for the diagnosis of an acute and/or chronic Toxoplasma gondii
infection.

The chimeric antigen of the invention may be employed in virtually any assay
format that employs a known antigen to detect antibodies. A common feature of
all of these assays is that the antigen is contacted with the body component
suspected of containing antibodies under conditions that permit the antigen to
bind fo 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 -



support containing the antigenic poiypeptides is typically washed after
separating it from the test sample, and prior to detection of bound
antibodies. Both standard and competitive formats are known in the art.

WO YHEmogeneous format, the test sample is incubated WitlEtFRe06/001760
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combination of antigens in solution. For example, it may be under

conditions that will precipitate any antigen-antibody complexes which are
formed. Both standard and competitivelformats for these assays are

known in the art. 30 In a standard format, the amount of antibodies

fomming dbecaipitatidy -ahigtn assayyeinimtlicetiy nissitafedaddisdmaytibody or
accpm Ii[hee_d edelt‘aetgrer]énin%élvoggoqomg% P%T/EPZOOG/ 01760 20 ¢
wietheriabele antl-xenogenlcy (e.g, an?lr-huryh%\rﬂyantibe&ﬂ@ [Gicpluorescent,

rebegriluminesepito padinactid oxopthemagendieaniftesdies witidhindmpdify the
tQ: I i iyive format, [0} tihedies |
AR o ShE (2 SRR, e B o AL A DR are
bASSRUS owaiRh owilizen bintirfaabe @vidintitRng @izvnelabsigsetang mediated
”ﬁ%’?ﬂhﬁh&%ﬁ?&@@&ﬁ%&ﬂ]@'&’%’%&%f@ed comprising anti- Toxoplasma

y

gondii antibody (or, in the case of competitive assays, the amount of
competing antibody) are detected by any 10 of a number of known

tvw?'mmgl Vdi'éw/giéIhﬂtf(g&ﬂléﬁnﬁﬁﬁ@gﬂﬁﬁ'ﬁetfﬁb’ﬁéﬁiéd@&“mileS

In the complex etecte Sing a conju ate of antixenogeneic g

RTREERERYR, SR (08 aflondy HEDIR, |ar PG FedpRElofn 2

dredggigénatos fesegtfdhagpdhgpemiicieoisbypicdly doui tthimeolid matrix or
j .Antib a r recinitates fr the,.

e B oduaRitn” S SARbR IS (B8R after

dneubafieplasma gondii antibody is present in the test specimen, no visible
precipitate is formed. 20 The chimeric antigens of the invention will
t%picall be packaged in the form of a kit for use in these immunoassays.

MPRER brselif, SYRRRith bRl BshiRRd <Ak BifRGRIREFof(e-g., in
ansigidnareitber micgativebonsll teomspligohalnyloctienasat@with ieagestts or

ft%ric g}ﬂg}g wgl S 'to ;tJ%?’ys ar@%é C%qg)? | ?erzl:[ét.),Odﬁ(x beads or microtiter plates,

polyvinyiidine fluoride (known as Immulon™), diazotized paper, nylon

membranes, activated beads, and Protein A beads. For example, Dynatech
immuion™1 or Immulon™2 microtiter plates or 0.25 inch polysterene beads
(Precision Plastic Ball) can be used in the heterogeneous format. The solid
support containing the antigenic polypeptides is typically washed after
separating it from the test sampie, and prior to detection of bound antibodies.
Both standard and competitive formats are known in the art.

In a homogeneous format, the test sample is incubated with the combination of
antigens in solution. For example, it may be under conditions that will precipitate
any antigen-antibody complexes which are formed. Both standard and
competitive formats for these assays are known in the art.

In a standard format, the amount of antibodies forming the antibody-antigen
complex is directly monitored. This may be accomplished by determining
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formulations (positive and/or negative), labeled antibody when the assay
format 25 requires same and signal generating reagents (e.g., enzyme
substrate) if the label does not generate a signal directly. Instructions

WOLY6/Nifan, tape, VCR, CD-ROM, etc.) for carrying out tH& 5&4(06/001760

usually will be included in the kit. The diagnostic kits, which are the object
of the present invention, are therefore 30 known to the expert in the field.
By way of an example, the reader is referred to WO 2006/094665
PCT/EP2006/001760 21 the patent literature cited above, to which may

hﬁlﬁ‘ﬁ@@fdléb%[@ﬁ?%tﬂ-%én&!;@niﬁl(é.@%b%r;ﬁmﬂdmg)oafﬂmmaslrﬁlmhhmfcognize

references. 5 The ipvention will now be.illustrated in gr. i

rﬁéaﬁe‘tﬂp&%p‘l’é‘g‘\f?&@ﬁ’ ! oagi ?B%Bﬁle&%aé%%%&s 1GomPlex

HisriatibnPlasnidmpattitiiethe bacterial expression vector pGEX-SN.

Figure, 2, Schematic representation o, meri i . :

JEHE % ORI ALY RS AR 16 BeLepa B hibring the

Tooiihdijties mtotetn dheobiinditg pfoeimewgnasnesia; eidabelemh@ntibody (or
GRA7 and M2AP d for th

S MR R PR T et o e

Figure 3. Expression of T. gondil chimeric antigens in E. coli cells.

BEHPARE fialuaisahpHElIR SRR TTEXohIssHTE GoiimiBOdyEGH ifuthencase
20 proteins. The recombinant proteiq;s were ﬁsiuq%'ect@ﬁ a)yg/l‘é‘a\%r &Q%E(Saiso an
(OfrrmpeiiiNg 3SSAYE 302 AMGHIL 'R A AL SV U BTG Tharkers Y 2
Fig W erdinieehsiniaeheh acabisiaeto depensiciginoerithenfigemt HFercexample,
analysis of the, purified. GST-E fo ilbrati ' ;

ERe ol FEURIER T e OB fR S GBI ARG Eehidate of
puatbienfoggneinig wompleed witierdabetile 8. M eRAGIedaleRy of

individual Tx-2.a, Tx-1.16, Tx-4.18, Tx-15.11, Tx-1.11 and 30 Tx-11.b

antigen fragments, and of EC2, EC3 and EC4 chir?eric e{lr\}i ens with
Jevan EamunesTRsiRitatignner AeslUiRERRN RRRAY. CUPRl iR (FaR] Whgiween

afe chimeric antigens and the antibody forms a network that precipitates from
the solution or suspension and forms a visible layer or film of precipitate. If no
anti-Toxoplasma gondii antibody is present in the test specimen, no visible

precipitate is formed.

The chimeric antigens of the invention will typically be packaged in the form of a
kit for use in these immunoassays. The kit will normally contain in separate
containers the combination of antigens (either already bound to a solid matrix or
separate with reagents for binding them to the matrix), control aniibody
formulations (positive and/or negative), labeled antibody when the assay format
requires same and signal generating reagents (e.g., enzyme substrate) if the
label does not generate a signal directly. Instructions (e.g., written, tape, VCR,
CD-ROM, etc.) for carrying out the assay usually will be inciuded in the kit.

The diagnostic kits, which are the object of the present invention, are therefore
known to the expert in the field. By way of an example, the reader is referred to
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WO 2006/094665 PCT/EP2006/001760 22 whole speciments (serum) or
after depletion of specific antibodies against combinations of antigen
fragments (Tx-1.16/Tx-4.18 depletion, Tx-2.a/Tx-4.18 depletion, etc.). 5

W% Fnmunoreactivity of the chimeric antigens with ~ PCT/EP2006/001760

Toxoplasma-specific IgM antibodies A) IgM Rec-ELISA analysis

performed with Toxoplasma-specific IgM-positive (C+) and IgM-negative

(C-) serum samples (sera dilution, 1:1@0) by varying the concentration of

the biotin-labeled GST-EC2 and GST-EC3 antigens. 10 B) IgM

RecfdtbBA Inealysts pitcibrabedeyito sehishdiuiobe ediiedoplastaés,176, WO
0] M-negative (the control

?”%#?%5" u%g%ﬁ?’@ﬁﬁ%é%g% @gfg%?e%%vé%h the biotin-labeled

GST- EC2 and the mixture of GST-EC2 /GST-EC3. 15 Figure 7.

Long-term stability of the chimeric antigens IgM Rec-ELISA analysis

performed with the biotin-labeled GST-EC2 and GST- EC3 antigens,

whizlinventopewill rewnksritustraterbingdrgptersifiathkyimeanso 8&?5')‘!0’93 and

'ﬁ&él‘%’? are expressed as the ratio of the Optical Densities measured with

the Toxoplasma-specific IgM-positive (OD C+) and IgM- 20 negative (OD

C-) serum samples. EXAMPLES The following Table I gives, by way of

PRSP TITN A He4EUEBGIeRESed for the construction of recombinant

Toxoplasma gondli chimeric antigens: WO 2006/094665

PCT/EP2006/001760 23 Table 1 Name Sequence Identification

ElaasifitatRlasmikrispl 4f G HRACEHTICHENSOTETRE PCGECEEATC

GRA 3 Dense (SEQ ID 1) AGCCTGAAAATCATCAGGCTCTTGCAGAA

granule CCAGTTACGGGTGTGGGGGAAGCAGGA protein
Figure 2. Schematic representation of the chimeric antigens.

The DNA sequences of clones Tx-2.a, Tx-1.16, Tx-4.18, Tx-15.11, Tx-1.11 and
Tx-11.b, respectively encoding for protein fragments of the T. gondii genes
MIC2, MIC3, SAG1, GRA3, GRA7 and M2AP were used for the construction of
GST-EC2, GST-EC3 and GST-EC4 fusion proteins.

Figure 3. Expression of T. gondii chimeric antigens in E. coli cells.
SDS-PAGE analysis of purified GST-EC2, GST-EC3 and GST-EC4 fusion
proteins. The recombinant proteins were subjected to electrophoresis (0,003
mg/lane) on 12% acrylamide gel. MW, molecular weight markers.

Figure 4. Biochemical characterisation of the chimeric antigens
HPLC analysis of the purified GST-EC2 performed by gel filtration using the
TSK G4000 SW-XL column.

Figure 5. Antigenic properties of individual protein fragments within the chimeric
antigens.

Immunoreactivity of individual Tx-2.a, Tx-1.16, Tx-4.18, Tx-15.11, Tx-1.11 and
Tx-11.b antigen fragments, and of EC2, EC3 and EC4 chimeric antigens with
serum samples from 7. gondii infected individuals. Sera were used either as
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GTGTCCCCCGTCAACGAAGCTGGTGAGT
CATACAGTTCTGCAACTTCGGGTGTCCAA
GAAGCTACCGCCCCAGGTGCAGTGCTCC

WOrgHRHESEAATCGATGCCGAGTCGGATAA PCT/EP2006/001760

GGTGGACAATCAGGCGGAGGGAGGTGA
GCGTATGAAGAAGGTCGAAGAGGAGTTG
TCGTTATTGAGGCGGGAATTATATGATCG CACAGATCGCCCTGGT
Tx-1.11 CAGTTCGCTACCGCGGCCACCGCGTCAG GRAY Dense (SEQ
|AR)IA EPESHEANC [BAITG AG TaIRAATECIE@AAST spreciiite antibodies against

TCT %%}-PETT f&%@% é’é\%ﬁgﬁgg@gﬁp@ﬂtqg depletion, Tx-2.a/Tx-4.18

@E@@M,TQIG)AAAGGGACCGACGATCACC
TCACCACCAGCATGGATAAGGCATCTGTA
GAGAGTCAGCTTCCGAGAAGAGAGCCAT ) )
TiguEcA JoBATCRANRYT ohile ARIRRE Anigsns (i ThRropsma-specific
ASEEdicEGGATGTCATGCCTTCAGGG MIC 3 Microneme (SEQ ID
AGAACTGCAGCCCTGGTAGATGTATTGAT protein

d@@:@?@é@ﬁﬁ*@&é’ﬁﬁ@%@fﬂé‘%\é’&& [o) oplasma—specnﬂc IgM-positive
%@mm&@@m@gﬂm%ﬁ&s (sera dilution, 1:100) by varying

GG ﬁfeé%% A@@%@é&%ﬁ@é&cz and GST-EC3 antigens.

MFAMTMGEMSAA@&A{A“NMM)N[G} serial dilutions of Toxoplasma-

gg%g%g@g%&?éﬁ%ﬁi%qﬁhwg %%B%%%M -negative (the control

4'Tx-
CCATTEGHEEHCAPAATGTCETRRE #Feaxes wih e bigtiighsisy GST-

GCHES L #ie hipene 6ASCACT IS EEaotein
TCCTGTCAAGTTGTCTGCGGAAGGACCC

ACTACAATGACCCTCGTGTGCGGGAAAG
Figure 7. Long-term stability of the chimeric antigens

{gM Rec-ELISA analysis performed with the biotin-labeled GST-EC2 and GST-
EC3 antigens, which have been maintained at +4°C for different time intervals
(days). Results are expressed as the ratio of the Optical Densities
measured with the Toxoplasma-specific IgM-positive (OD C+) and IgM-

negative (OD C-) serum samples.

EXAMPLES
The following Table 1 gives, by way of examples, the DNA sequences used for
the construction of recombinant Toxopfasma gondii chimeric antigens:



ATGGAGTCAAAGTTCCTCAAGACAACAAT
CAGTACTGTTCCGGGACGACGCTGACTG
GTTGCAACGAGAAATCGTTCAAAGATATT

WORPSOHARAATTAACTGAGAACCCGTGGCA PCT/EP2006/001760
GGGTAACGCTTCGAGTGATAAGGGTGCC
ACGCTAACGATCAAGAAGGAAGCATTTCC
AGCCGAGTCAAAAAGCGTCATTATTBGAT
GCACAGGGGGATCGCCTGAGAAGCATCA
CTGTACCGTGAAACTGGAGTTJ-GCCGGG
GCTGCAGGGTCAGCAAAATCGG%PTéégT.a
CCCCAGGATGCCATTTGCTCGG MIC2 Microneme (SEQ ID 9)
CCGCATGGAGCCCCTGCAGTGTATCCTG protein

q@ﬁg G7 ‘e@§eﬁ§ CAAATCAGGACGCGA Identification Classificatio
ACTGAGGTTTCTGCTCCGCAACCTGGAA

CACCAACATGTCCGGACTGCCCTGCGCC n
CATEHGAASTRETTEEHFEEANERABETEATC GRAS Dense
GSACT TG ARG G ECAGAA granule

CGGGGGTAEEIGRISETACEECBARBCNGGAGGCGTCTGG G TpoWie
f\%c?(/;o::g%w&ygg RR&Z;QQG@&&@A&TAP Microneme (SEQ ID
GCACATTC@%%?gwg _'%Qr%teln 11)
ATGTAACTEMSFTARGEPREACTCRSTERATCC

TGACCCCGRARCAATCHTCABARSTCAEATAA
GGTGCAGCGATEEHCATEAGCCELEAEECACEI GA

AGTTCTATEAENG RN RACAOGARAGE ETTG

sccteeaTE YRR CAKERTee

TGACGGCEMARERKREIRHAAGCGGGA

ARG TECT ERSTEIORTAIRSCAARSAGRAGSACAG  GRAT Dense

(SEQID 3) ATGACGAACTGATGAGTCGAATCCGAAAT granule
TCTGACTTTTTCGATGGTCAAGCACCCGT protein

TGACAGTCTCAGACCGACGAACGCCGGT
GTCGACTCGAAAGGGACCGACGATCACC
TCACCACCAGCATGGATAAGGCATCTGTA
GAGAGTCAGCTTCCGAGAAGAGAGCCAT
TGGAGACGGAGCCAGATGAACAAGAAGA

AGTTCAT
T*-1.16  AGGAGGACTGGATGTCATGCCTTCAGGG MIC 3 Microneme
(SEQID 5) AGAACTGCAGCCCTGGTAGATGTATTGAT protein

GACGCCTCGCATGAGAATGGCTACACCT
GCGAGTGCCCCACAGGGTACTCACGTGA
GGTGACTTCCAAGGCGGAGGAGTCGTGT
GTGGAAGGAGTCGAAGTCACGCTGGCTG
AGAAATGCGAGAAGGAATTCGGCATCAG
CGCGTCATCCTGCAAATGCGAT



AGACTCGTCGGAAATAGACGAAAAAGAA
GTATCTCTACCCATCAAGAGCCACAACGA
TGCGTTCATGTTCGTTTGTTCTTCAAATGA

W HESHTHCEGCACTCCAGTGTGATGTITTCG PCT/EP2006/001760
CCCTTGATAACACCAACTCTAGCGACGG
GTGGAAAGTGAATACCGTGGATCTIGGC
GTCAGCGTTAGTCCGGATITGGCATTSG
GACTCACTGCAGATGGGGTCAAGGTGAA

GAXRGTRT G T ACCSICRABEAGRCGHTCTGHBAGCT  SAG 1 Surface
G@GAT[CHA@W@J@EX@%%GG protein
GCAAGGCTREHERARATT éﬁ‘g‘iﬁccc

CGGAGAGG GTRGCCGTC
GAAAACAG@gé"%ﬁ%
AAGAAAGTéE@ﬁ@T@%éQUﬁGW%ﬁ@%uence Tx-15.11
constitutes aGrdgiMenE DT UeSGeNCGARSB BaoNades et at., Mol. Biochem.
Parasitot, 1984768 XE6ABAMTaIdBIORARA®STIYE-amino acid sequence 5

AALGGLAARQRENHRAARRYIGVCEAG YR NEAGESY SSATSGVQE

ATA

PGAVLLDAIBRES BRSNS A RRISISEE L SLLRRELYDRTDRPG
(SEQ ID 2) AREHEUSEMN EAMNTAMCHMMGGATE B6vered by the present
invention. ThRGSEGEATTGARAAAGTEHDATTAEBECSARgMent of the antigen
GRA7 (BonhsoawectBetatcdcdintaehomchytpchem., 1998,

46:1411-1428y PRt RERAART SA BFF RS gequence WO

%%g%gg%gﬁgﬁmﬁsgLRPTNAGVDSKGTDDH LTTS

K2ASVESTH EEATEGSEQ MGB) and its ulMicianeme
chiffR IR OanfgEF ISR aBABAGHESARE M@ Ntion. 5 The seqpetse
Tx-1.16 conSBGESASBa/nattAeABEX T gema (Garcia-Reguet et al.,

Cellular MicpabrelacI69czEorcsebaedd slofe has the amino acid
SEQUENCe  CACCAACATGTCCGGACTGCCCTGCGCC
CATGGGAAGGACTTGCGTGGAACAAGGC
GGACTTGAAGAAATCCGTGAATGCAGTG
CGGGGGTATGTGCTGTTGACGCTGGATG
TGGCGTCTGGGTT



RRTGCHAFRENCSPGRCIDDASHENGYTCECPTGYSREVTSKAEESCV
EGV EVTLAEKCEKEFGISASSCKCD (SEQ ID 6) and its use in chimeric

antigens is 10 covered by the present invention. The sequence Tx-4.18
WRAMNSIHES a fragment of the antigen SAG1 (Burg et aL, J.RriAkE#HY/001760

1988, 141:3584-3591). Said clone has the amino acid sequence
PSWNNVARCSYGADSTLGPVKLSAEGPTTMTLVCGKDGVKVPQDNNQ
YCS 15 25
GTTLTGCNEKSFKDILPKLTENPWQGNASSDKGATLTIKKEAFPAESKSV
[1&E1 TG G S REGGHA CTHEILEFAICAEEI BAEN CBEQMIAB) and its viadheme
chyperic @nmm@@ﬂdm&@r@m@méty@ntion The sequepeguin
T>§1§ .a repre;q:&t; Rﬁj‘?ﬁ% Wan et al, Mol. 20

BioChem. Para5|toL 1997, 84:2 cIone has the amino acid
sequence CCCCGAATCAAATGGTCAAAGTGA

PQDAICSDWSEWSPEr S SEENE RGP RFEVSAPQPGTPTCPDCPAP
MGRT CVEAGEIRAERESSHGECOMISRAZACWY (SEQ ID 10) and its
use in chimepgcRAERERJACNERERX doe RFegent invention. 25 The
sequence Tka;kﬁr %ﬁﬁ %E of the M2AP gene
(Rabenau et at (% c?o iol. Amgﬁ gldrf?) Said clone has the
amino acid < GCCGTéAGACAAAGCGG
NEPVALAQ%@W@WQW@&WW@@WA?FMQMVKVTGAGWDNGVL
EFYV 30 AGACTCGTCGGAAATAGACGAAAAAGAA
TRPTKTGGRBTARFE:HABSIMEYACAEONEARKAGKCFLKNFSGEDSSEI
DEKE GCGTTCATGTICGTTITGTTCTICAAA

VSLPIKSH FMEVCS A BNTNSSDGWKVNTVDLG
vsLPH R SR AL
PDLAFGLTASEVIRFAACAK S S TEANGE PRSI CKAPPHSPPAGEEPSL

PSPE NSGSAGPHRAEBRBHBES BIATONTISEEN its use in chimeric
antigens is goreaeddyrAsrpasentimastt.dsConstruction of chimeric
antigens Ecgmmm@g@g&@@@ﬁwm@cule containing the DNA
sequences T, ,%,Zg AFI_:‘%. m?c);g; %&é@g&p 9 was used as template
for DNA amp ation o sin
TCAACGACGACCCTTC GGGGT
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. Cyfochem., 1998, 46:1411-1421). Said clone has the

amino acid sequence
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oligonucleotides K551 (5-GGACTAGTCGGCTCCCCCAGGATGCC-3)
and 10 K553
(5-CATCCAGTCCTGCTACCGCCACCAGACCAGACGCCACATCC

WONBEEP466Fhe oligonucleotide K553 contains a sequence eRéddiRa Ro0tH &0

linker SGGGS, which joins the sequences Tx-2.a and Tx-1.16. PCR

condition was 30" at 94C, 30" at 50C and 60" at 72C for 20 cycles. SEQ

ID 5 was used as template for DNA of éfone Tx-1.16 by using 15
oligonucleotides K552 (5'-GTGGCGTCTGGTCTGGTGGCGGTAGCAG
GNAAGAIIEI SRR S FEIGGAB (D SIGRTSAGUBAETTNTHL TTSMDK

e R QLS R0 R AL SEE S M T, Brimeri

thatigengs éneeveradbygha pregentBveiRcondition was 30" at 94C, 30"
at 50C 20 and 60" at 72C for 20 cycles. SEQ ID 7 was used as template

for DNA amplification of clone Tx-4.18 by using_oligonucleotides K554
(Bog petencealxcr g enpstidfessairagment of the MIC3 gene (Garcia-Reguet

TG T CEifaihe WildrdhdIANAB80C 28533833 IS GlokeCfasGis @mino acid
GCTAGCCGATTTTGCTGACCCTG-3'). PCR condition was 30" at 94C,

FPWEHE 50C and 60" at 72C for 20 cycles. The PCR products were
RRTSCHARRENCHRBR QR ASHENGYTCGBOPTEVSRBY TAKAERSEGY

AR SRR R B AR e i Bhfens i

cliysmed|by e presentindekdss. PCR condition was 30" at 94C, 30" at
50C 30 and 60" at 72C for 20 cycles. 25 ng of the resulting DNA
amplification was iurified with "Qiagen Purification Kit" (Qia

en, CA
(TR SRAHARER Tl TR 508 ASRUBBIE VI SDBRRTOBAFEL (BUrgst al.
ng phbifeAMyg BB atign :BEBHGEeH R ESAitDclbris Nedly . the AMNAonziKidireequence

G e e PR g e e

T B TRCNEK SEHPHRKE FRNPINRSN AERIKGA TR RFRAESKEVIIGC
GRBEEPRK NS CNASERURBAREAKSA (SEQ ID 8) and its use in chimeric

antigens is covered by the present invention.

The sequence Tx-2.a represents a fragment of the MIC2 gene (Wan et al, Mol.
Biochem.Parasitol., 1997, 84:203-214). Said clone has the amino acid
sequence
PQDAICSDWSAWSPCSVSCGDGSQIRTRTEVSAPQPGTPTCPDCPAPMGRT
CVEQGGLEEIRECSAGVCAVDAGCGVWYV (SEQ ID 10) and its use in chimeric
antigens is covered by the present invention.

The sequence Tx-11.b represents a distinct fragment of the M2AP gene
(Rabenau et al., Mol. Microbiol., 2001, 41:537-547). Said clone has the amino
acid sequence
NEPVALAQLSTFLELVEVPCNSVHVQGVMTPNQMVKVTGAGWDNGVLEFYV
TRPTKTGGDTSRSHLASIMCYSKDIDGVPSDKAGKCFLKNFSGEDSSEIDEKE
VSLPIKSHNDAFMFVCSSNDGSALQCDVFALDNTNSSDGWKVNTVDLGVYSVS



15.11, Tx-1.11 and Tx-11.b. SEQ ID 1 was used as template for DNA
amplification of clone Tx-15.11 by using oligonucleotides K563
(5-GGACTAGTCGGCTGG 10 CTGCCTTGGGAGGCCTTG-3") and K565

WRBHEELETGGTAGCACTACCG PCT/EP2006/001760
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CCACCAGACAAACCAGGGCGATCTGTG-3"). The oligonucleotide K565
contains a sequence encoding for the linker SGGGS, which joins the
sequences Tx-15.11 and Tx-1.11. The PTR protocol was 30" at 94C, 30"

at 48C and 60" at 72C for 20 cycles. 15 SEQ ID 3 was used as template

faP DMk G IAYVSVEKUYAS SGUTAIND DRB i CaiIARPHSRPRGEESRS L PSPE

%ﬁ%ﬁéé@%&é%@g@%ﬂﬁ%%w its use in chimeric antigens is

(BaggayDE PRASTATEBION.

CCACCAGAGAAATGAACTTCTTCTTGTTC-3"). The oligonucleotide

K567 contains a sequence encoding for the linker SGGGS, which joins
: ebehimeric aRfigeNs-11.b. The PCR protocol was 30" at

el ! o
e orintBloditd R0 Bhir&rilomeiceviéeeomtBining thk WNLUSEHhces Tx-

template for DNA amplification of clone Tx-11.b by using oligonucleotides

K&86 (& GRS & CTCTGGTGGCG
RGN Wad HsdGe Téniplale GO ACNY) ampiicatidh IEEl6HeGRQEXyY using

R e Sl Tas et e e
bigG8ans of CANEFAGTEHTRLTAGC GOBHECARACSAGAGGEOACATCC
T DR R Qs g R B AT Torth tnker
of§pEs cwiirl iribs3hmeerEencand PTG R prdidéol viBsPieR sonditiogowas 30

35t 620280 08 S B2 EniPE PR YIeS 18P WGl resulting DNA
amplification WO 2006/094665 PCT/EP2006/001760 29 was purified and

t HE Bwit¥RSs Hieedr BRASIRIFR alfNh YU 1B-111%iyiyusing
thiigohliclestidiee wasKE82 as tGhEaeECETETSGITTaETGRGOBBIAGCAG

SRR PG EE CoriRACEA R
CGCCACCAGAGTTATCGCATTTGCAGGATG-3"). The oligonucleotide K555
contains a sequence encoding for the linker SGGGS, which joins the
sequences Tx-1.16 and Tx-4.18. PCR condition was 30" at 94°C, 30" at 50°C
and 60" at 72°C for 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 K856  (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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5 ECA4 protein product is a chimeric molecule containing the DNA
sequences Tx- 2.a, Tx-1.16 and Tx-11.b. SEQ ID 9 was used as template
for DNA amplification of clone Tx-2.a using oligonucleotides K551 and

WORBBHIMEEEQ ID 5 was used as template for DNA amplifidHtibfiGP MEAL 60

Tx-1.16 by using oligonucleotides K552 and K572 (5-CGTTACTACCGC
CACCAGAGTTATCGCATTIGCAGGATGA-3'). The oligonucleotide K572
contains a sequence encoding for the #ker SGGGS, which joins the
sequences Tx-1.16 and Tx-11.b. 15 SEQ ID 11 was used as template for

Dbl A@ofpbivatanpiifickiion Protiuts of SERAJDHydrinaiotior ORBY mixture was
5-TAACTCTIGGT T . VRler I

BRR 47 APl o, IR e dﬁ%éﬁﬁﬁ%‘égﬁ% e and
iBS@itajloning £ GRS pgndiien of BN AbASHiH oAt @ahP8Ee) |(73C for
%?&':t ID 5 were 20 mixed together and used as templates in PCR
reaction by using oligonucleotides K551 and K572. 25 ng of the resulting

DNA amplification was purified and then mixed with 25 ng of DNA

Healifrsian gf@&k&&tigfasar@ﬁ&iéh&awk,dbmmmmmsmdm Tx-
temé)late for DNA amplification by using oligonucleotides K551 and K568.
BeR lodhtitidiaf i 'bRstruction of EC4 25 were the same that those

wsed iy HGR=andde@ Zisarsplats. onclibifowinglifigbtion gfveloney Wwag B 1 by
examples, the DNA s s of the , EC3 angE R ECGGCTGS
Aens: wo lﬂ%‘/ﬂ@%@@ CT/EP2006/001760 o%ﬁmme

SXBEOET GGGAGSACTIBE L THTC HEAT GRTECCRAGPRIAREACTACCG

@gﬁ%ﬁ%ﬁ%ﬂ%@m@eGCGATCTGTG-S*). The oligonucleotide K565
CATG AGCCCCTGCAGT,GTATCCTGC,GGTG§§§&_CE§AG p2r
CARAIME A GRENSEESA RAITINE G THPGEKET »TRiich joins  the

ABGAREAABATSTCARGACTBIC Thd PCRGEGITGBRA3M @A Y4°C, 30 at
48°C and 60" at 72°C for 20 cycles.

SEQ ID 3 was used as template for DNA ampilification of clone Tx-1.11 by using
oligonucleotides K564 (5'-GCCCTGGTTTGTCTGGTGGCGGTAG
TGCTACCGCGGCCACCGCG-3) and K567 (5-CCGGTTCGTTACTACCG
CCACCAGAGAAATGAACTTCTTCTTGTTC-3). The oligonucieotide K567
contains a sequence encoding for the linker SGGGS, which joins the
sequences Tx-1.11 and Tx-11.b. The PCR protocol was 30" at 94°C, 30" at
48°C and 60" at 72°C for 20 cycles.

SEQ ID 11 was used as template for DNA amplification of clone Tx-11.b by
using oligonucleotides K566 (5-GAAGTTCATTTCTCTGGTGGCG
GTAGTAACGAACCGGTGGCCCTAG-3) and K568 (5-CCGCGGCCGC
AGATTCAGACTCAGACGGAC-3'). The PCR protocol was 30" at 94°C, 30" at
45°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 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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CTTGCGTGGAACAAGGCGGACTTGAAGAAATCCGTGAATGC
AGTGCGGGGGTATGTGCTGTTGACGCTGGATGTGGCGTCT
GGTCTGGTGGCGGTAGCAGGACTGGATGTCATGCCTTCAG

WSRO ANE TGCAGCCCTGGTAGATGTATTGATGACGCCHEESR2006/001760
ATGAGAATGGCTACACCTGCGAGTGCCCCACAGGGTACTCA
CGTGAGGTGACTTCCAAGGCGGAGGAGTCGTGTGTGGAAG
GAGTCGAAGTCACGCTGGCTGAGARATGCGAGAAGGAATTC
GGCATCAGCGCGTCATCCTGCAAATGCGATAACTCTGGTGG

AEET SRGTGGTIATRA TS TS FONNCHTHTRESTACAIct of SEQ ID
GTGCAGACAGCACTCTTGGTCCTGTCAAGTTGICT L
&b AT o AT s e AR B Bl L dpplifcation by
GHAG STGHRECTSAIAESAGEE GAA KEAE ToloWEY REEGEaiiBof 30" at 94°C,
CGCTGACTG C AG TTCAAAGATATTTTGC
éﬁAﬁ%&ﬂ'ﬁfgﬁe‘i\% f@‘r%éég‘g GGTAACGCTTCGAGT
GATAAGGGTGCCACGCTAACGATCAAGAAGGAAGCATTTCC

e S

CAacaTEend B TERGCAAAATCGGCTAGCGGCCGC WO

/ ?@%@%@@P 2936/A0EE G0 DRA3amplification of clone Tx-2.a using
AGTCGGCTGGCTGCCTITGGGAGGCCTTGCGGATCAGC SEQ

ofigonpalectidas K223 @0 KPPECAGAACCAGTTACGGGTGTG ID 29
GEE T4 GedGEd 6 BRPEETOATNAAGRIRAGIOT GFRIAATT-1.16 by using

CATACAGTTCTGCAACTICGGGTGTCCAAGAAGCTAGGH

GWW%TGC%g%GAcgggATCémCCGAg#gggr AGTACCEC
AN EIEASTOGCATOCEALCATABE Y G Abe G Pligennplectide K572
%Aégﬁgg% %$§Ag&%m GFAREGARECSEEA8T Tiich joins the

A CGCCCTGGTTTGTCTGGTGGCGGTAGT
carrocedetdCActCBEdTFCAGATGACGAACTGATGAGTC

GAATREPAMAT TedH AS TIrMPiERGHT ORA CAIBIRATBGE EldBe Tx-11.b by
ﬁ%ﬁg TS ocientdes ACC P TC TR N ARG B 68T sccaaTAGT
AACGAACCGGTGGCCCTAGC-3") and K568.

The PCR products were purified as by using “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
oligonucieotides K551 and K572. 25 ng of the resulting DNA amplification was
purified and then mixed with 25 ng of DNA amplification product of SEQ 1D 11.
Finally, the DNA mixture was used as template for DNA amplification by using
oligonucieotides 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:



GACCGACGATCACCTCACCACCAGCATGGATAAGGCATCTG
TAGAGAGTCAGCTTCCGAGAAGAGAGCCATTGGAGACGGAG
CCAGATGAACAAGAAGAAGTTCATTTCTCTGGTGGCGGTAG
WO2AEISIRECCGGTGGCCCTAGCTCAGCTCAGCACATTCEAIH52006/001760
AGCTCGTCGAGGTGCCATGTAACTCTGTTCATGTTCAGGGG
GTGATGACCCCGAATCAAATGGTCAAAGTGACTGGTGCAGG
ATGGGATAATGGCGTTCTCGAGTTCIATGTCACGAGGCCAA
CGAAGACAGGCGGGGACACAAGCCGAAGCCATCTTGLCGTC
GATCATGTGTTATTCCAAGGACATIZBEASGCGTGCCGTCAG
ACAAAGCGGGAAAGTGCTTTCTGAAGAACTTTTGTGGTGAAG
ACTCGTCGGAAATAGACGAAAAAGAAGTATCTCTACCCATCA
ANN’G@CACAACGATGCGTTCATG'IS@@EFTGGGTTCTTCAAATG

= ;
CCAACTCTAGCGACGGGTGG A AG éA

GHEETCACEATPRARECECARELAST @K’?KT@G@A@?@K@KG@GAAGC

ABAIGCERARPARGEAABEAARTTEABEF A CRAEESBAACCTGG
CTGACAGCGATCAACGACGACCCTTCCTTGGGGTGCAAGGC

TCCTCCERRAEAEAE B e AHECAREEEAGATREEAAGGA
CGTCGCCTGAE8AGCKAACAHIICTCCACTICAKSHARPOLETGAATGC

AT CC G AT A TG R ERE S WO SOgAR e

PCT/EP2
ACTAGTGESHICTCCT GATAGGTCTHERG

CAmnTOA R T LA R AT ARR KT AT e T ese
AACACC A CATENECEE AT ACCTRSIMNSTCCLTRCACARGGTACTCA
ACTTGGEHIBASCASACT RS AT EAACABCABFEE FATB FeGAAG

CAGTGC§$§ GTAT GCTGTTGACGCTGGATGTGGCGTCT
GGTCTG &%@\&ME BACAARTEEENRAAGGAATTC
GGAGAAGECATGAITCG ‘ ST BACESIGGTGG

ATGAGANERGRIAGAEETRR éﬂ%%%&éﬁﬁgé%&%cmce
GTGCAGACAGCACTCTTGGTCCTGTCAAGTTGTCTGCGGAA
GGACCCACTACAATGACCCTCGTGTGCGGGAAAGATGGAGT
CAAAGTTCCTCAAGACAACAATCAGTAGCTGTTCCGGGACGA
CGCTGACTGGTTGCAACGAGAAATCGTTCAAAGATATITTGE
CAAAATTAACTGAGAACCCGTGGCAGGGTAACGCTTCGAGT
GATAAGGGTGCCACGCTAACGATCAAGAAGGAAGCATTTCC
AGCCGAGTCAAAAAGCGTCATTATTGGATGCACAGGGGGAT
CGCCTGAGAAGCATCACTGTACCGTGAAACTGGAGTTTGCC
GGGGCTGCAGGGTCAGCAAAATCGGCTAGCGGCCGE




CGTGAGGTGACTTCCAAGGCGGAGGAGTCGTGTGTGGAAG
GAGTCGAAGTCACGCTGGCTGAGAAATGCGAGAAGGAATTC
GGCATCAGCGCGTCCTCCTGCAAATGCGATAACTCTGGTGG
WROETAGETAACGAACCGGTGGCCCTAGCTCAGCTCAGEATAR2006/001760
TCCTCGAGCTCGTCGAGGTGCCATGTAACTCTGTTCATGTTC
AGGGGGTGATGACCCCGAATCAAATGGTCAAAGTGACTGGT
GCAGGATGGGATAATGGCGTTCTCBAGTTCTATGTCACGAG
GCCAACGAAGACAGGCGGGGACACAAGCCGAAGCCACCTT

G TCCATEAGRIGEEAEBUISACFIRCATAGSCGEEIGGATCAGC

RECAC TSR R BROR SRRAEARE AT LT T ReETeTe

GB P AAGRGEAAGEAGGAGIGETTCATGT I2ATCTHARGCTGETCGAGT

raacAcEMErE it IRl eaRatiRbeacc

ATCTTGATBBCAGCAETRSTCCTRRACECASIGPATEREPARTCGG

CTGCAG W EEAEETEAEASATGAA
GGCCTG&%@ CAAcéﬁég%g%%?‘TCCTTGGGGTGCAA
GGCTCCHBABEEGPANCAEEAEEHTECEACAE IR SGIRGAATTAT

e Tl i
AGAAAGT TCTGAGTCTGAAT 5
e

sequenceGAATCCGAAATTCTGACTTTTTCGATGGTCAAGCACCCGTTG

TR G PR RBEBAC CRRECELEETEICERIETAAAEE

PAP
MGRTCVEAGTLAGHIECHIOTCACOACCAGOICCASAMGERAEREN

CSPG AGAGAGTCAGCTTCCGAGAAGAGAGCCATTGGAGACGEAG
RCIDDASHERNGY TCECPTGYSREV T SKAEESCYEGVEVTL AEKCEKEE
GISAS 5 CCAGATGAACAAGAAGAAGTTCATTTCTCTGGTG

SCKCDN$RASTS S EARCRCEAASTTCAGCTHGRNTATICCTEK®
GVK

VPODNNAFE EeFTe ARG BG4 R PP R I SRAST DRER T«
KEAF PAEBBATVBACTCGCSARREAETGE ECARNATSSKKASTHICARO

D 26) and, fsdecmdaverameEtcriens FamroMddaceccaa

Toxoplasma gondii protein fragments, is covered by the present

invention. CGAAGACAGGCGG GACACAAGCCGAAGCCATCTIGCGTC
GATCATGTGTTATTCCAAGGACATTGACGGCGTGCCGTCAG
ACAAAGCGGGAAAGTGCTTTCTGAAGAACTTTTCTGGTGAAG
ACTCGTCGGAAATAGACGAAAAAGAAGTATCTCTACCCATCA
AGAGCCACAACGATGCGTTCATGTTCGTTTGTTCTICAAATG
ATGGATCCGCACTCCAGTGTGATGTTTTCGCCCTTGATAACA
CCAACTCTAGCGACGGGTGGAAAGTGAATACCGTGGATCTT
GGCGTCAGCGTTAGTCCGGATITGGCATTCGGACTCACTGC
AGATGGGGTCAAGGTGAAGAAGTTGTACGCAAGCAGCGGC
CTGACAGCGATCAACGACGACCCTTCCTTGGGGTGCAAGGC
TCCTCCCCATTCTCCGCCGGCCGGAGAGGAACCGAGTTTGC
CGTCGCCTGAAAACAGCGGGTCTGCAACACCAGCGGAAGA

AAGTCCGTCTGAGTCTGAATCTGCGGCCGCGG




10 The chimeric protein EC3 has the amino acid sequence
TSRLAALGGLADQPENHQALAEPVTGVGEAGVSPVNEAGESYSSATSG
VQE

WOPAHART | DAIDAESDKVDNQAEGGERMKKVEEELSLUKREPYBRP R
PGL
SGGGSATAATASDDELMSRIRNSDFFDGQAPVDSLRPTNAGVDSKGTD
DHLT 15 32
TSMDKASVESQLPRREPLETEPDEQEEVHFSGGGSNEPVALAQLSTFL
HG4E ACTAGTCGGCTCCCCCAGGATGCCATTTGCTCGGATIGGTC

MBSV IR YU RSBUAYEEAGHRN Y FERSETRESSSES

IDRIY SKCABSTEABRACREBAGE SAEHI I EMTERE\EH PHANHED A5/

FVCS  AACACCAACATGTCCGGACTGCCCCGCGCCCATGGGAAGG
SNDGSALQCDVFALBNTNSSDGWKYNTVDLGYSYSPOLAEGLTADGVK
VKKL ACTTGCGTGGAACAAGGCGGACTTGAAGEAA GG

YASSGLTANPEBEESEE PSRN GE T BACEPEI S TN GRCESET
20 - : .
Eos nli;ninﬁe% éﬁ%%é%ﬁ%%&%?ﬁ?g n men@,itr%%logglé%?

the preseBEAGANCT ERCGTESTGEIABAXGIAISTBA EBAGSEI CGC

seguence
TSRLPQBARAB R A0 SR LR A AU P G 1o Tombe
PAP 25 CGTGAGGTGACTTCCAAGGCGCAGGAGTCGTGTGTGGAAG

MGRTCVEQG R SRAEHT S R CABANERSRATHABAPTY

RCIDDASPRRANGAGL PG ARERISFGOMATREARN B REIEE

GISAS CGGTAGTAACGAACCGGTGGCCCTAGCTCAGCTCAGCACAT

SCK DN (R ONEE VAL AR SIRRYEUR R LRI TERRUYE

VTGA
GWDNGWEESGHIE GRCO TSN TOAMENGRTIA AP EBRATREE
LKNF

GGGATAATGGCGTTCTCGAGTTCTATGTCACGAG
sGEDsSEEEREQLES,

LPIKSHNDAFMEVCSSNDGSALOCDVEALDNTNSS
DGW 30 GCCAACGAAGACAGGCGGGGACACAAGCCGAAGCCALC

KVNTVDIEMSHSERTOREETEPTATNOOAABGEACAT FONCOREICKGBCOP
s use as GIGAOROPABS PERRBRIA R Iod Y SOBR e eE
antigen, cOGARBACTIHRTCEHARATAGAC FNANORHAALG M id GEACC
covered b&A%%%&E%Rﬁ%@@W@AW@W@W

the expression 0 eric antigens as b5 fusion products with GST in the

cytoplasmPeiAT GOT GRADPRAGAMEREAREGH| e EeSGEET IR
EC4 chimgfppietsinsarsre THESTEASBEETEGHNNS TERATACTBIGG

T A Al R T TR Rk

specificity GTG CAGATHG BEAGRAGETEAMGAAGT TGTACGCAAGCAGC
GGCCTGACAGCGATCAACGACGACCCTTCCTTGGGGTGCAA
GGCTCCTCCCCATTCTCCGCCGGCCGGAGAGGAACCGAGT
TTGCCGTCGCCTGAAAACAGCGGGTCTGCAACACCAGCGGA
AGAAAGTCCGTCTGAGTCTGAATCTGCGGCCGCGG
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10 EC2, EC3 and EC4 (SEQ ID 27, 29 and 31, respectively) were

digested with the restriction enzymes Spel and Not/. Digested DNA were

cloned into vector pGEX-SN (Minenkova et aL, International Journal of
WQARRNMEBH03, 106:534- 44), which was previously digested WARPIHS{°4ht?

Notl endonucleases, to generate fusion products at the carboxy terminus

of GST protein. The resulting 15 plasmids were used to transform

competent Ecoli cells following standaf® protocols (Sambrook at al.,

1989, Molecular Cloning, Cold Spring Harbor Laboratory Press, Cold

Siiving I-%]ibmi)icBiommnal dh@2ctehsationtbéthe aminmbinaddchimeﬂuence

FEREPRBAICST t’:‘sﬂf?,@t‘? RFRTEVIAFOPRABTCP

were expressed in the cytoplasm of transformed E. SO|I cells and purifie

M@RW&@W%@M@@@%@W%%@WAFRENCSPG
mﬁghmm@mmmmméﬁwmw%mﬁems

instructions, Protein purity and concentration Were aSSess

SOKEONTAEGH AR PPy KL E R FLVCGKDGVK
Edpctmmg)@nﬂmmx@mmmsmNW@GNANS[‘J’N@ATLTIKKEAF

ARG R T SRS (e DBl an
yie | dsaf qmré’mh’pbhdutianﬂgea Scogjdiveingf inattiplea Towihplasmangdhdii protein
%%%ﬁlé% I| c?veFQS 8{7%&; %@W eﬁ’tﬁ;ﬂ EC2, GST-EC3 and

respectlvely reco inant proteins were subsequently
subjected to high-performance liquid chromatography (HPLC) analysis.

TRdhis aiiere! filtrbmwasgeesformed usipg a Tk 00QGYV- XEequence

HPLC column b@#ectln 30 pl of each sam Ies protein concentratlon
A AR TRV SRR BN SR NEP SoRYaE

R@KWQ@W@SWDMAMRWEL@NRRE@Y DﬁMRHGL

S SR e RS A LR RGBS coToDHL T

mamaj%suﬁsmbam&mmﬁﬁammaﬁ\(tﬁm@@swwmam&mwe
E‘!ﬁ‘w RPTRAEBSTSRSHLA

VP RGNV PEAD
molecular wel ht of 110,4 1526and 130 kDa Da, Dalton). Protein
SMfeyiEl \@ﬁﬁ&é@h&ﬁk&ﬁﬁﬁ%@%ﬁ&é KEW Sk KESINRAFMFVCS
BIBEBALQCDVFALDNTNSSDGWKVNTVDLGVSVSPDLAFGLTADGVKVKKL

YASSGLTAINDDPSLGCKAPPHSPPAGEEPSLPSPENSGSATPAEESPSESES
AAA (SEQ ID 30) and its use as recombinant antigen, containing multiple
Toxoplasma gondii protein fragments, is covered by the present invention.

The chimeric protein EC4 has the amino acid sequence
TSRLPQDAICSDWSAWSPCSVSCGDGSQIRTRTEVSAPQPGTPTCPDCPAP
MGRTCVEQGGLEEIRECSAGVCAVDAGCGVYWSGGGSRTGCHAFRENCRPG
RCIDDASHENGYTCECPTWYSREVTSKAEESCVEGVEVTLAEKCEKEFGISAS
SCKCDNSGGGSNEPVALAQLSTFLELVEVPCNSVHVQGVYMTPNQMVKVTGA
GWDNGVLEFYVTRPTKTGGDTSRSHLAS!MCYSKD!DGVPSDKAGKCFLKNF
SGEDSSEIDEKEVSLPIKSHNDAFMFVCSSNDGSALQCDVFALDNTNSSDGW
KVNTVDLDVSVSPDLAFGLTADGVKVKKLYASSGLTAINDDPSLGCKAPPHSP
PAGEEPSLPSPENSGSATPAEESPSESESAAA (SEQ ID 32) and ifs use as



preparations. Immunoreactivity of the chimeric recombinant antigens with
IgG antibodies from 10 sera of T gondii infected individuals: 1gG
Rec-ELISA The ELISA performance of the GST fusion products was

WOHIAHEE by coating Maxisorp-multiwells plates (Nunc) withéffgf6/001760
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antigen fragments or chimeric proteins at a concentration of 5 pg/ml in
coating buffer (50 mM NaHCO3, pH 9.6). After incubation overnight at 4C
plates were incubated for 1 h at 37C 153#ith blocking buffer (5% non-fat
dry milk, 0.05% Tween-20 in PBS) and subsequently incubated for I h at

3T onthisenh autigen, gomisisiagpositive  foxbpéremeggtingiliptbisimaffagments,
di gg)q, X m i jon. Plates were extensively washed with

OI%J Yo %rvéé)e% - é?ﬁ%%%'%a%&t%?mEHUman-lgG horse- radish
peroxidase-conjugated antibodies (1 mg/ml; Sigma-Aldrich, USA), diluted

28 4nL8008dR BIopNRg "l iR OV Bl R Mntigens as
iricubafingplates wit fﬁe'_c'hﬁ%?@nmwaﬁgmomoel SubStrate I

BPNEeECIs WiIth GE S AN the exleplasneelinaalicelisvity. Results were

orded as the differer o b tical Density, OD
g, e Bl B E OO S0 e
MRIPRSIEh ASHYRIAR) Aredysis yikhs dhanPeairiplSivtathions wRidrhmelransferase
tdﬂ&ﬂ@ﬁtﬁ@W&W?@ bﬂ@lﬁWﬂGﬂﬁﬁZ&ggggens, for
S’ﬂ@?%%% 3 of LRABYH 8ing Wﬂﬂgh 6%@_%@?% séquences of

h d ST f .30 .
s o R e e 2 SR R SR AE pted with the
g@?&i@gerbr?éb%(mf‘e%éﬂ%@.nﬁhé\’%xéﬁmsﬁé{ﬁﬁdﬂg@ Islpnegd into vector
cpiBEP8N qdNNEROBD/ 60 46 5 IR AHPIRAI0SIDOIAI60F Batntern3008al106:534-
Unjjs Wﬁ?«t:ﬁ?iﬂa@ 9%%@&@%@%@%%@#;@@%r@&g&nuﬁeases, to

= r e r - n productthe :

%%%A’E ﬂ!llgoﬁ %ﬁ)c?é. a'E%Rg t?éagn% a%\fﬁf%ﬁas of Egl? QE%%'{%{%%? dresultmg

alue was determined as us two times

OVEHE UBEESenEp PRI SBBRIRN FofPinEelisxiaund gtgndard
rugtanesdSambraek Btypé, dB&8utidwepulary@lonig>dBoloff Spinag Harbor

riaberitery #resieBuike $priagehabegll was calculated as the ratio of the
test OD to the cut-off of the corresponding

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 Suiphate-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 vyield of
purified products were 8 mg/liter of bacterial culture, 5 mgfliter 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 filtration was performed
using a TSK G4000 SW-XL HPLC-column, by injecting 30 pl of each samples
(protein concentration, 2mg/mi) into the column with a flow rate of 1 miimin
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antigen (nd, not determined). Values greater than | indicate a positive
response. Table 3 clearly shows that some of the sera which are positive
result to be 10 negative when using single antigenic fragments, whereas

WQREPR4EAT to be positive (correctly) when using the chimeﬁggﬁﬁa@ﬁ@%?m

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 beéf calculated by reference to an
International Standard, which cannot be used for 15 the other assays.

Wi B0 @bages KROE RSO N 88TRbIH EdhunResalieéam HPLC
i Asio ' i Xddl

SRR SIS B AR ShRe Suber GET L7 38REE0 and

BT were puliisd, asThomagsnepy S RIQANES pdimesip farmsgsee,Figure

A el o 32 anarpic)l dih 2
) 1 ) > . ; ad a ) ) .
oasnestive molacularausight of 11184, 1548 @.%gz,?g‘i @f dﬁ?@sg,aﬂ%fés- #é"fe'"
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2,42.1 T1310958,6 2,3 3,4 5,9 ad ad 31,7 23,4 20,3 T14 248 12,6 4,3

1%1930!-!99?3%%'!\7,;% 5;@;9%‘!%%55%%&%?339@3%3% boGAhfibbdies from
236 12,1 4,8 6,1 3,7 ad

sezooh Bagendiinfected individuals: 19G Rec-ELISA
The ELISA performance of the GST fusion products was performed by coating

Maxisorp-multiwells plates (Nunc) with single antigen fragments or chimeric
proteins at a concentration of 5 pg/ml in coating buffer (60 mM NaHCOj3;, pH
9.6). After incubation overnight at 4°C plates were incubated for 1 h at 37°C
with blocking buffer (5% non-fat dry milk, 0.05% Tween-20 in PBS) and
subsequently incubated for 1 h at 37°C with sera 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/ml; 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 Multiskan, Finland). For
each serum sample the assay was done in triplicate and average values were

calculated.

The foliowing 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



118462,12,0262,2adad1,9541,4 T192472,32530,5adad 3,7
3923 T20100adadad ad 7,51,413,15,214,6 T21272,60,64,11,0
ad ad 3,14,85,5 T22>300 28,6 5,1 4,6 19,9 ad ad 14,5 14,8 7,4 123
W@2We044661 1,3 0,8 0,7 0,8 6,9 4,5 6,4 124 688 0,5 2,1 2, TREP2809/0P 1769
6,614 T256332,42,4556,88.87,713,816,632,9 126299 12,1 10,0
6,54,6 ad ad 10,0 13,56,0 T27 108 3,4 4,0 5,7 3,0 ad ad 4,8 6,2 311
128681,72,7332,120236,46,97,3% 729>3001,01,12,81,24,06,3
9,113,723511301141,82,819.33,83,92,013,013,313,6 T31353,2

]h%én%{?oﬁa}'éﬂitgzﬁ@)%éiﬁ a lcontRerdid B8yl (\BIEASD sybrind BicMérieux,
8,4 1T3312235,6 2,

. 63,34,520,42,825821.0 3%‘,6 134 600 gd%dg_?d toff
dascy-Bioile, FrRacakeresEporisd; 68 LYeNgGT 7UPi PBEUTE gsCUt
Q3idebivhd a8 3s2Ra2mishrbiue, Mfd 4ifds Ahe G afiaitirdeviadion of the
N2 0,70,50,50,4 ad ad 0,4 0.5 0,4, N3 ad ad,ad ada% %5)

RPseroRgH BB ABaIHeR RE N o 05 ) .%gd%gﬁ%g_aﬁém‘
5 agpd @besling, Bdkbiihe, DO FUBEF0 e, Aurksital (/@B0EPoNgdnto each
0,5D50,5adad0,4050.6. N Qe 3 Q.40 din
rﬁ?‘h&'%\%%"}%aﬁ@%?g%%%ﬂ é’%ﬂ‘a% geﬁla%égc’gtdﬁ%%,5 0.5 N12 ggg%%_ ng
aghtigend ah@,5r@f7 Oedermined). Values greater than 1 indicate a positive
response.
Table 3 clearly shows that some of the sera which are positive result to be
10 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

15 the other assays.



N13 nd nd ad ad ad nd 0,4 0,7 0.3 N140.70,5050,50.90,70,50,50,5
N150,40,60,41,0050,80,40,50.4 N160,80,20,50,6050,40,50,7
0,5 N170,80,50,90,40,60,70,40,50,6 NIS0,30,40,70,50,60.60,4
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05060,40,60,4 927 ad ad nd ad 0,4 0,6 0,S 1,0 0,4 WO 2006/094665
PCT/EP2006/001760 38 The followirgblEable 4 summarizes the results of
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E Gt e 75 1~ T AZ8I- L L3407 PF kL5 7Rd UL %,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
T18 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 ad 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 nd 3,1 4,8 5,5
T22 >300 28,6 5,1 4,6 199 nd nd 14,5 14,8 7,4
T23 92 1,7 1,1 1,3 0,8 0,7 0.8 [X] 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 55 6,8 8.8 7,7 13,8 16,6 32,9
T26 299 12,1 16,0 0,5 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 0,4 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 3,9 2,0 13,0 13,3 13,6
T31 35 3,2 12 3,5 0,9 1,5 1,0 3,6 6,3 5,7
T32 300 4,8 16,0 17,3 26,9 nd nd 31,6 33,1 8,4
T33 123 5,6 2,6 3.3 4,5 20,4 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 [ 2,3 18 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
Ni 0,4 0.4 0,7 0,7 0,5 0,3 0.4 0,7 0,5
N2 0,7 [ 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
N5 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 Q.5
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
NO 0.4 0.6 0,7 0,5 nd nd 0,4 0.5 0,4
NI10O 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
Ni2 nd nd nd nd nd nd 0,5 0,7 0,8
N13 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 3.6 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
Ni8 0.3 0,4 0,7 0,5 0,6 0,6 0,4 0,6 0,9
N19 0,4 4.5 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 [( 0,7 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




Tx-1.11 29/33 (87,9%) 0/15 Tx-1.16 31/34 (91,2%) 0/15 Tx-4.18 27133
(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%)

WO/ x-15.11/Tx-1.11/Tx-11.b 35/36 (97,2%) 0/27 CRTEFR2EE/R01760
36/36 (100%) 0127 Mix-Tx-1.16/Tx-2.a/Tx-11.b 34/36 (94,4%) 0/27
Chimera EC4 36/36 (100%) 0/27 WO 2006/094665 PCT/EP2006/001760
39 Immunoreactivity of single antigenic38omains within the chimeric

recombinant antigens with laG antibodies of sera from T. gondif infected
indigidotiowing viealiletdasunemutiizesithentepuits refdfretid iSAnassagadiaged on
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fragments were finally analyzed by Ebiié\dssays on the chimeric

"ﬁ!ﬁmﬂmmﬂs were coated Sesanfremad. gonsiic Sera from T. gondii

Maxisorb-multiwells 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 27133 (81,8%) 0/15
Tx-2.a 21123 (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.afTx-11.b 34/36 (94,4%) 0/27

Chimera EC4 ‘ 36/36 (100%) 0727
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plates at a concentration of 5 tag/ml. The coated plates were blocked and
20 subsequently incubated for 1 h at 37C with the antibody-depleted
human sera diluted 1:100 in blocking solution. Plates were extensively

WQR8HB M3 anti- human-IgG alkaline phosphatase-conjug&fetf R tssHieso

(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) reveald 25 the enzymatic activity. The

results were recorded as the dlfference between the absorbance at 405
: AT NS m shimerimrecombinant

Hﬁgéﬁéfmﬁw iﬁ@Mﬁ&&@%ﬁéﬁiﬁ'%‘ﬂ? ??3%&?!%9&%8 IRgRitRlisRte
verage values were caiculate
ﬁ@wer!fz tr@ebme'ls.@éﬁgmr%a.ﬂbet.mwwgﬁwmz@ the single

ANRYIC AabaRMST QasthIYEE then NIBHERBAGHY BluphaRe SAMNERIR specifically
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perEiRddm BHe M assayRatith SRR ARiReth ERAER) T JURTe Peporbed with
mm&rmmmﬂlﬁﬁbt&nﬁmﬁmgwmdr@% EuECth@mdaé‘s‘é?eE@ﬁtrd rtbr&d:tﬁtrnenc
ncent noflm lin PB e |nc tedl the resen
R L e P B RR R ! Fr A SR AARIE g R pressed
(& BESTHiSibA MBatircispweftecoatddSa)tétoMakisons-owliives IShHagiestéhenc) at

‘geéSJESﬂr%@%ﬁ dﬁﬁ@ r,‘?g@@%%%‘m ﬁﬁeﬁéﬁmﬁﬁﬁf H 9.6) and then

non-reacte Iotin reagents. Le corporation

ineLbatedineyar %tﬁhgeﬁé WaS deltéenintaiasy vahg "Erenstielpusashedn and

*éttbé,%rﬁreaﬂyu&%éewm@am rhift. ip Y PeolgmIsdrint Sdipfed w dtivell) in
biotin/molecule for GST-EC3. The blotl%%peled products were final

OB SR LERBLAATOR 7 1% P DT RER e e e b2 ¥goment-
%p@uiﬁ@@ﬁtﬁnﬂ%déﬁhﬁéﬂ@mdabﬁed&ﬁﬂewd fréi3 gadh well, added to a new

quegur‘gg,isge%fl%dgM ant'béj |gM Re té %é%A 19 |nve'%t %}%31 G more

munoreas |V|ty Sf fecombinan |gens Wi xopI%sma— speciti

iinvesn Sgiviples thit, kave lisersdapieled ifananesiiisantivadiemausjast a single
Qg%aﬁﬁfg%W%Q%é%ﬁ@ﬂ@@ﬁ@ﬁ%ﬂ@ssays on the

anti-human
chimeric antigens. For this purpose, the chimeric antigens EC2, EC3 and EC4,

as GST-fusion products, were coated overnight at 4°C onto Maxisorb-multiwells
plates at a concentration of 5 pg/ml. The coated plates were blocked and
subsequently incubated for 1 h at 37°C with the antibody-depleted human sera
diluted 1:100 in blocking solution. Plates were extensively 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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20 IgM antibodies (Sigma-Aldrich, USA) at a concentration of 10 pg/ml in
coating buffer (50 mM NaHCO03, pH 9.6). Plates were blocked with 3%
bovine serum albumin in PBS (blocking solution) for 1h at 37C and

WQHYEYEtly incubated for | h at 37C with serum sampleshRTBISERIY01760

solution. Plates were washed and then incubated for 2 h at room
temperature with the biotin-labeled GST 25 fusion proteins, diluted in
blocking solution. After being extensive®y washed the plates were
mcubated for 1h at room temperature Wrth horseradrsh peroxidase-
i B BIGIeRS | pg/ml in

bt%rrary%@'rrrewrm%tsa.wwqﬁs %ﬁtﬁt@:&"ﬁtr&élﬁé"%ﬁ‘%tkﬁtﬁ@'s with

plates for 30 min. at room tem ngrature with the substrate

tSPaREth AR SvREaIgMIgND ARfiRadiess i), RAligNs SRife iR rgeecRabinant
thesiiiiesense atuasaith &&bﬁém%ﬂhﬂ&%ﬁ”ﬂ&@ﬁhrﬁﬂndﬂ{éqﬁﬁﬂﬂéﬂ GST-

an autom ted ELISA reader WO 2006/044665 PCT1EP2006,
RIS WHIEHOR 5 SATIRR 12l Lol HolBBy were
dnaubate@md meermeeeraiaeef\r@rﬁveaiomwt&daﬂ bgm shkilifosidbmimidyl-6-

i anie bt e S CREESER SR, 2 hours on

doedUdie preteind etk dharcdindgnadinveroighiegainst RESdorenemexcess of
t‘?'re%@l%% 89'%?0 rAé) @ﬂ@t%gge?g Bf"glgmllrt&ﬁpétfﬁfon into

ifferent interval ti pto8 ays he immunoreactivity of

rebmmmlgm mgsmererrgmer@eeyeam & bi9inayariisienddhdPierce,
reRAL %&sahm@ﬂadm@ﬁ:ﬁ&tbeearéeemgmemﬁata DYHdiedlecule for
frozen at -20C were compared. 9'91 M Re%ﬁ‘arlgISA s performed as
dasdnbied abBe L IRGeFIEh R A 76 SraltdiiieA BE R pengentration of
anggapmaltmistbeenaeARetO ol 586.ngIml in blocking solution (3%

BSA in PBS) and human sera diluted 1:100 in blocking solution. For each

sample the assay was done in duplrcate and 15 average values were
e e ! 2 iBRe Hmokopoplasma-specific

t&? ﬂﬁﬁtf&‘ré@e%ﬂﬁ l@\éﬂmoreactrvrty was measured were 189 days

and GST-EC3, resEectrver These findings
J&Wﬁ?&m BRI PRYIFRaREIIMGE RSO E‘Wéﬂ?&?‘é\?evﬂtﬁbﬁ”ﬁ?i”as’"a'
dpseric 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 yg/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 subsequenily 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/mi in blocking
solution. Finally, the enzymatic activity was revealed incubating piates 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



solutions for a long time, which a fundamental requisite for the commercial
20 usefulness of a recombinant product. Expanded evaluation of IgM
Rec-ELISA The biotin-labeled GST-EC2 and GST-EC3 chimeric antigens

WOEPERAESed with IgM antibodies in sera from T. gondii infed{E&g2006/001760
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individuals and the results of 25 the igM Rec-ELISAs were compared with
those obtained with commercial assays employing lysed, whole-cell
Toxoplasma antigen (VIDAS system fr8i bioMerieux, France;

ETI-TOXOK-M Reverse-PLUS from DiaSorin, Italy). To this aim, serum
s&%&gtwwwmﬁnmﬂ@@qdbre&@mmt@ﬁamgnﬂaglsaawmgmas done in

Qﬁ?fSﬁé&B and mwisrge (Reswenriplinutep at the Center for Perinatal

0 Infection of Campania Region, Italy, were assayed. The bioMerieux
VIDAS Toxo IgG and IgM assays were used to select three groups of

%@@éﬂ%ﬁ%ﬂﬁ@%@ﬁ%@?&&ﬂﬁ%&%ﬁ@é@g 42 for the
as ec- er atio rou
IR SR SRS LEi 1B HECREY TP 1Y s LR RGE C2 and

mwmsawmmmadthyrdmx&m&é’ diloteaMatrzd dghcastasisn@osnig/mi in

(= SRS IRRSEL A araRles WML SRI0 o Brefls censente ung

ronlc |on presence gondsr- specffi
atsgzen%ﬁemf diff@m:mﬁ|-u$q@euﬁlcﬂg1¢3a$umeﬁs@@ddayshetvwmmagmnty of

386G RRPRE VMHeREGSA 2R &feme%%ge%* and results

samples with'a serological profile consistent with an acute infection

@hiaisad cabrtyziihdiapeeifesRmiding Mjesidsie pitaisede fiogrsy aty —20°C
méawbﬁﬁa@@ o Ry Fse-E398 SIS Méﬁ%ﬁi@d'—zdd %és‘emeraeéd R sing
eSscCri eal e the ass was done In
T Re-ERARb GoT i S A8 TG A BRGRES Al g Rgaration of
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biotin- Iabeled GST- fusg j'J_I’ t the cut-off was determined as the
ﬂ%%}gsq ays for GST-EC2 and GST-EC3, respecitively. These findings

clearly indicate that the chimeric antigens of the invention are stable in diluted

solutions for a long time, which a fundamental requisite for the commercial

usefulness of a recombinant product.

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, ltaly). 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, ltaly, were assayed. The bioMerieux VIDAS
Toxo IgG and IgM assays were used to select three groups of serum samples



times the standard deviation of the absorbency readings obtained from the
T. 20 gondii-speck 1gM negative sera (groups A and B, n = 40). Cut-off
values for VIDAS IgM, ETI-TOXOK-M Reverse-PLUS, GST-EC2 and

W@ERB%/9%¢%83vere 0,650, 0,500, 0,343 and 0,378, respectiveRE T/RIGES R Y
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in bold indicate a positive response. 25 WO 2006/094665
PCT/EP2006/001760 4%. 43 Table 5 Serum Toxo-lgG VIDAS

ETI-TOXOK-M IMM Rec-ELISA (UUmf)ZIgM Reverse-PLUS GST-EC2
GST-EC3 Al 0 0,05 0,397 0,268 0,256 A2 4 0,22 0,317 0,263 0,270 A3

0'%r, thcomoriann gkl Ree-bld 9k pesfemance eyalvaion, Gremn Al = 22)

Ox2R8:0rRB8séW & QalRleddegatife Jot3r dbnBils 8@%31?!\9!335 %;@57 8ntibody
AS 00,10 0,108 ohzo%, 296_A9 0 0.06 0,324 0.314 0,291 AIO 0 0,09
PSI9%754S0 bidng &3‘& 19r9ddvb 98¢ I9a aggays. (U 4D 36k8) was

(z3rttposéd bh,d3rhpldd WihR0.S3idyidal Pidhile, lbnéletdatOwil® A lShronic
S ST T DB S 39 o
GREAIA2[QYNI0 29 0emsI@doiy13Re VIDAS Toxo IgM and IgG assays,
respectively). Group C (n = 50) was composed of samples with a serological
profile consistent with an acute infection (presence of T. gondii-specific igM and
IgG antibodies as measured by the VIDAS Toxo IgM and IgG assays). igM Rec
ELISA was performed as described above and for each serum sample the
assay was done in duplicate and average values were calculated.

The following Table 5 shows the IgM reactivity of the biotin-labeled GST-EC2
and GST-EC3 chimeric antigens, compared to the results obtained with
commercial assays (VIDAS and ETI-TOXO-K), by using sera from group A (A1-
A22), group B (B1-B18) and group C (C1-C50). The Toxoplasma-specific 1gG
levels, calculated as International Units (IU) are also reported. For each biotin-
labeled GST-fusion product the cut-off was determined as the mean plus two
times the standard 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.



A21 0 0,61 0,206 0,24 0,312 A22 00,06 0,127 0,238 0,233 BI 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
P24 H06 0,203 B7 12 0.22 0,185 0,257 0,194 B 5815 1FBR{Ug01760
0,255 0,248 B9 56 0,4 0,174 0,232 0,268 B10 19 0,09 0,068 0,290 0,194

Bil 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 B14 27 0,15 0,494 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 530,27 0,170 0,238258 \WO 2006/094665
PCT/EP2006/001760 44 Serum Toxo-IgG VIDAS ETI-TOXOK-NI IgM

Cc-ELISA ST-EC 28
B oot UL el T i
‘ ..‘. i} )il gasverse: '“GST €2 o GST-EC3

6:8¢ 4 e hEE IFP 2, 3127 ¥ 006 CY 5356
155,4,00 0,97 0@93 0, 720 0(\.‘25 109 3 20 é Z@-/O 794 0 6420 263 0i270
A3 0 0,18 0,252 0,264 0,237
Ad 0 0,05 0,375 0,324 0,241
A5 2 0,17 0,272 0,298 0,222
A6 0 0,03 0,288 0,270 0,234
A7 0 0,19 0,210 0,215 0,379
A8 0 0,10 0,108 0,203 0,296
A9 0 0,06 0,324 0,314 0,291
Al1Q 0 0,09 0,339 0,325 0,286
All 0 0,05 0,193 0,223 0,271
Al2 2 0,08 0,134 0,268 0,378
Al3 4 0,12 0,115 0,309 0,335
Al4 0 0,23 0,115 0,221 0,286
Al5 0 0,06 0,230 0,281 0,374
Alé6 2 0,08 0,132 0,317 0,269
Al7 1 0,18 0,123 0,277 0,281
Al8 0 0,35 0,097 0,316 0,279
Al9 0 0,28 0,346 0,274 0,272
A20 0 0,09 0,054 0,259 0,132
A2l 0 0.61 0,206 0,24 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 6,12 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 6,181
B13 87 0,12 0,096 0,207 0,218
B14 27 0,15 0,144 0,196 0,174
B15 33 0,46 0,242 0,285 0,378
Ble 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




C899 3,16 1,78 0,572 0,389 C9 103 2,28 1,34 1,056 1,222 CIO 85 2,22
1,44 0,930 0,704 CI 701,01 0,790,416 0,376 C12 26 1,34 0,93 0,392
0,461 C13 361,22 0,86 0,532 0,499 C14 156 0,99 0,58 0,534 0,833
W@E208649466593 0,90 0,810 0,710 C16 133 1,13 0,85 0,465 G EPEPEDTHEH0
1,14 0,82 0,320 0,327 C18 242 0,90 0,71 0,497 0,500 C19 80 1,00 0,79
0,444 0,706 C20 258 1,40 0,88 2,678 0,484 C21 278 1,69 1,06 0,703
0,509 C22 246 1,25 0,76 1,094 0,780 C23 59 1,23 0,71 0,495 1,499
C24 38 0,78 0,87 0,584 0,455 C25 126 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
2,4751,160 C29 197 1,38 0,61 0,544 0,358 C30 127 0,86 0,52 0, 847

?:??3% %31%31% ". 5 008%%% fei%&@,}%ﬁ 077 ;-=r

o/ €36 560 0,50 1)0a® 0,817 U(@&OLS/ ZZd(}SﬁQU s

0, 53@20 819 2338 242 03’%0 41 0,379,89318 0,546 0,498
3,0 1,38 0,471 0,867

C4 1358 2, 28 1,17 0,464 0,453
Cs 178 2,31 1,27 0,598 0,406
Coé 155 2,00 0,97 0,993 0,720
C7 109 3,20 1,76 0,794 0,642
C8 99 3,16 1,78 0,572 0,389
c9 103 2,28 1,34 1,056 1,222
C10 85 2,22 1,44 0,930 0,704
C11 70 1,01 0,79 0,416 0,376
C12 26 1,34 6,93 6,392 0,461
C13 36 1,22 0,36 0,532 0,499
Ci4 156 0,99 0,58 0,534 0,833
C15 204 0,93 6,90 0,810 0,710
C16 133 1,13 0,85 0,465 0,322
C17 183 1,14 0,82 0,320 0,327
C18 242 6,90 6,71 0,497 0,500
C19 80 1,00 0,79 0,444 0,706
C20 258 1,40 0,88 2,678 0,484
C21 278 1,69 1,06 0,703 0,509
C22 246 1,25 0,76 1,094 0,780
C23 59 1,23 0,71 0,495 1,499
C24 38 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 6,96 0,85 1,439 0,938
C28 126 0,78 0,80 2,475 1,160
Cc29 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 0,334 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

C56 255 0,69 0,69 0,354 0,801
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C391181,16 0,84 0,420 0,380 C40 232 1,39 1,01 0,490 0,467 C41 213

1,03 1,050,750 0,822 C42 243 1,06 0,97 0,534 0,502 C43 154 0,75 0,73

0 4(35 0,337 C44351,901,510,383 1,008 C45 667 0,85 1,01 0.366

0HBE AR 0,95 0,99 0,411 0,544 C47 157 1,93 1.36 0,385 5 HEA06/001760
C48 1037 1,08 0,51 0,385 0,301 C4992 1,31 0,68 0,537 0,427 C50 255

0,69 0,69 0,354 0,801 WO 2006/0946654lgCT/EP2006/001760 45 The

following Table 6 shows the performance Characteristics of the

commercial assays (VIDAS IgM and ETI-TOXOKéM Reverse PLEl{BS% .
cormprieliawing TRRIGIR S SanelTalBRem SIBRSIP RS, ALTRE gommercial

chigeEgs2 T IBAS (I Baa-ETEADXOXAT dudsérdec PAlS)esedisipianéd to the

both specificjty an itive 5.predictiv of t ays_(see the.3d

coSN e BB ok DU PAIES oG By oo ehe s st (oM
(L0086)ELSA L Singrth & atblien6rit aletighyneesifith diatdmibnspeitiiicikgaddopositive
sensitivity and agree t, @i - -
oA e S T e A gy o
witlalsee positieeis) aesgeedRB MREMYNY EHRH) puhRAHERE:theochimeric antigens
ch e wit ¢ o 6.0 . _
S e e mer
Vits= R TOX QoM oppiovien NeseroskelR:Srlbd exomiasea pobasngand the

quawg%B%@N%tﬁ&ﬁel%iﬁ%ﬁclaﬁt@éﬁ EC3-Hidp IR ddehtizAl 8defformance

0091,1100 83,3
characteristics, with both values very close to 100%.

Table 6
Diagnostic test Sensitivity  Specificity Agreement PPV* NPV*
(%) (%) (%) (%) (%)
VIDAS igh 100 100 100 100 100
ETI-TOXOK-M 98,0 100 98,9 100 97,6
EC2-ighM Rec-ELISA 98,0 100 98,9 100 97,6
EC3-igM Rec-ELISA 84,0 100 91,1 100 83,3

15

20

25

* PPV, positive predictive value; NPV, negative predictive value.

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
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 frimester in 14 mothers. 30 serum samples from infected and
uninfected infants were analyzed by IgM Rec-ELISA, and results obtained with
commercial assays employing the whole-cell Toxoplasma antigen (ELFA-IgM
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15

* PPV, positive predictive value; NPV, negative predictive value. 15
Finally, the immunoreactivity of the biotin-labeled GST-EC2 and GST-EC3
antigens with IgM antibodies in sera from infants with congenital
WQaRemasefosis was investigated. In a retrospective study, $ErEHEF3PAEG1760
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 2§ persistence or disappearance of

Toxoplasma-specific IgG antibodies after 12 months of age, respectively.
amditiET IHTONEISMY BaviersecdhiddSinweres eamparadgsSpegiticileyals of anti-

TORSIAGHDRAIE RS tEResaNt MAESEI I G SEI1a %8R itheiBl dnfants

trimester in I4 mothers. 30 serum samples from infected and_uninfected

andafiesiédeta i) AUl ignerEc Frmsuniniesied swbisstaindPhvanNery GST-

f@m{zﬂ&@bﬂ%ﬁ@mmm@ hesvhaterapibd @ mMasmeamBaR2SD of the
ELFA-IgM WO 2006/094665 E’CT/EP%OOG/OOl?GO 46

d
apsereeney eRRGT okigipet YR SR SiapLroTersd TRlsdn e 7 are
summaaismatieGresngs ddfothe 8¢ivil RetElNSAer wéfta frafivithiattedra from

ipf d 9 0 1U/ml f ' ' 0
e P S R S e G ch, 70%
(PEM SDSOE0RAb ssite tlg BSTHRE 20 MSTwWiB Sariigens, uasifectely.
I%&%ﬁ@ggﬂ E‘?&Weﬂﬂteo?%q}ﬁgé 0 fiedReulss9h i d PAdRfre FLeafs when

ndividual’ sera from Infected infants. Overall, the number of

EilghvArladd b A QXsMransamaveia SOpleYsdoAmIDe) NTHEdied infants,

b oF e %%G@&f%a@mmzwmmmtmwmé fyiiaRec-
20 infected infants é 5%) had positive results é\{hen 10 ELFA-IgM or

EESAronderiiadhi BE LRRIIVE MR SMRREHE! 85FA¥%ted infants, none
of the sera recognized GST-EC2 and GST-EC3 antigens in the 1gM Rec-
ELISA or.resylted to be posjtive usi ial.as ' .
IR BNl B PSSR SHe S o o B Yl
antiggons is efftantive innlistis§oBuislyno gbndiondédisactesh inmfedmiafected

inaf RIS haBME S SRPRAIRIS PLE¥RHRRLE LRsARpRRTRHARES Svititespect

respect of using the whole-cell tachyzoite antigen, and could provide the

ohaisingthaawhalensel) Lashwraite: ARTigRMo 3B FOWs BiRyiiesHssiBasis for

staiadiagResommercial immunoassays for toxoplasmosis serodiagnosis.



WO 2006/094665 PCT/EP2006/001760 47 Table 7 Toxoplasma-specific

IgM reactivity of serum samples from 30 infants born to mothers with
primary T.gondii infection acquired during pregnancy a Patient Time

W@EREENIHG ELFA- ETI- IgM Rec-ELISA after b levels IgM TRIXBRP #1960
no. birth (IIUmI) cutoff cutoff CST- GST- (R.g) EC2 EC3 Ti 1B 169 6.41
2.66 2.479 0.542 T2 2B 988 0.73 0.150.360 0.270 T3 2 Sub 300 0.09
0.130.212 0.209 T4 3 Sub 57 0.05 @23 0.206 0.211 T5 3 Sub 124 0.13
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 T84 S 172 3.98Tkb@ 7.804 0.353 T95 S 1147 0.07
0.10 %519 0.206.. T

TOXPRETR PR
rAoiTefsGBith(pafiary TAg®euibinfe cios AcquitdgBIGNE BrepnS s *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

SO B Pl

§cﬁHPaﬁt% %9\ o

T137 S 209 0.88

985:0:314 u 6. U0 AggRIs 11 OIS A
%‘5%“5 1&;%5 %g T2 j??‘tb %JF% 0.071Q2% 0.22%@4‘3&@.38
0.06 0. 232 0g18 N251740,060.070.204 0200, woc ~GST.  GST-
(Wk) EC2 _ EC3
T 1 B 169 6.41 266 2479 0542
2 2 B 988 0.73 0.5 0360 0270
T3 2 Swb 300 0.09 013 0212 0209
T4 3 Swb 57 0.05 023 0206 0211
TS 3 sub 124 0.13 162 0641 1103
T6 4  sub 218 0.04 009 0452 0269
7 4 S 157 2.61 1.62 152 0225
T8 4 S 172 3.98 150 1804 6353
9 5 s 1147 007 010 0519 0206
T10 5 B 47 0.1 012 0272 0276
Ti1 6 S 28 0.10 018 2617  0.731
T12 6  Sub 136 0.07 0.1 0314 0216
T13 7 s 209 0.88 047 0683 0217
T14 g  Swb 43 0.06 007 019 0213
T15 8 B 160 0.82 008 0206 0219
T16 8 B 64 0.02 040 0231 0228
17 §  Sub 145 0.31 057 0985 0314
T18 9  Sub 300 6.37 130 0548 0315
T19 2 Sub 19 0.05 0.17 0463 0268
20 12 Sub T 0.05 0.07 0237 0222
NI 5 90 038 006 0237 0218
N2 5 170 0.06 007 0204 0200
N3 5 66 0.23 009 0238 0235
N4 3 44 0.07 0.12 0176  0.209
N5 9 41 0.05 005 0209  0.193
N6 5 66 0.07 006 0194  0.196
N7 8 13 0.09 006 0193 0201
N8 9 13 0.14 006 0208 0231
N9 6 19 0.28 007 0184 0215
N10 5 20 0.13 0.05 0189 0240
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N3 566 0.23 0.09 0.238 0.235 N4 344 0.07 0.12 0.176 0.209 N59 41
0.05 0.05 0.209 0.193 N6 566 0.07 0.06 0.194 0.196 N7 8 13 0.09 0.06
0.193 0.201 N8 913 0.14 0.06 0.208 0.231 N9 6 19 0.28 0.07 0.184
W@20#AIMGEO 5 20 0.13 0.05 0.189 0.240 WO 2006/094665 PCT/EP2006/001760
PCT/EP2006/001760 48 Notes to Table 7 a Serum samples from
T.gondii infected (T1-T20) or uninfected children (N1- N10) were analyzed
by IgM Rec-ELISAs with GST-EC2 &% GST-EC3 antigens or by
commercial assays (ELFA-IgM and ETI-TOXO-M). 5 b Severity of clinical
Noteseto Jablwdre; B. benign; Sub. subclinical. Cutoff values for the

a 5L hi Ay QHrbEFP%Qo%ﬁ%ﬁ?éﬁé/&e fe QPR QefhrertdaciemtfRdo N1 -
manufacturers. resEectlve% Bold E'é/ e, values> cutoff. Cutoff values for

N vtpRealEE Y My BMECSFEES2ANGERS Ters Gptgens

0Pl EbRfmErsiPatals BalFAYRM \@lu@n TORD-M). MCSLLP 49
p GLAIMS 1. A chimeric recomblnan gen % aini hef sion of at

* Revehrol ca%%ﬂf’ﬁ?ﬁl r‘?\%"r‘%r&t) 5 M GORGE? Whereln the
¢ st déf&%ﬂﬂ@ﬁl@ﬁ@@maﬁtﬁ@'&ﬁ' @WWM@MO 41

o el (ORI ettty By Jalke ool ™ ™

@wgﬁ“’m'mrﬁhedgmrBﬂfQEh!ﬁd‘rrﬂﬁ@Qcﬁﬁé"eﬁ@é’rﬁ@%ﬁSE@% RRgigens
wé%; d%.fé‘&n%l“&%!?éﬁb‘&%@&?@@mﬁ%,%me% CeQRpfising the amino
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10 sequence of SEQ ID NO: 30. 4. The chimeric antigen according to
claim 1, comprising the amino acid sequence of SEQ ID NO: 32. 5. A
nucleotide sequence coding for the chimeric antigen according to any
preceding claim. 15 6. The nucleotide sequence according to claim 5,
comprising at least three different nucleotide sequences selected from
th consisting of: SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5,
S%%O: 7, SEQ ID NO: 9 and SEQ ID NO: 11. 7. The nucleotide
sdquentelnnteridingdonstsitantantife cwvptisimgghee 20giveloptteast three
sequence of S D NO: 27. 8. The nucleotide sequepnce accardi

claime S BT AIHENG PRSP ST R o P b A entse

The nudiffetisle setigence regiondinge alaiansiboadidcswnpesiog $atected from the
nucleotide sequence of SE ey eofi ence

tha ny B GO LG SE el g N 2 SEENE 6. s
stringeNOy®ridzaidn NahdiorEQUDTN® chHiZneric recombinant antigen

egcod V. leqti f claim. 10. 12. The.nucleoti
Zoena et e SE T I £ AR e R S S Ewenoe o
vector SerpHiBiNGtHZBDNA sequence of claim 12. 14. A host cell

transf ' Hof 8l (o 0 i]ﬁ r r the.
p%dumﬁg%mﬁ%ﬁﬁ%@@g ar%tfigen ac c}éc\l/ll:ng toq;n(y'/%c m‘ﬁ“%rﬁf f%ﬁ%&g&d

11, corsgrisaneeudiubbQtHe Next 3@l of claim 14 and isolating the desired
prpduci: 16 Imeric antioe cordinosto i 1 10.4.
orll ash]% gﬁﬁl%ﬂa%g%ﬁ@or %%gt%l%\}lt (o] diggri]@g?sl Sé%ggs@gsthg(é@r{hé aé'd
infecticigiuence)sd SEMINY @ 8Rim 16 for the diagnosis of congenital

taxoPlag eSS dfide sequence coding for the chimeric antigen according to any

MCSLLP

preceding claim.

6. The nucleotide sequence according to claim 5, 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.

7. The nucleotide sequence according to claims 5 or 6, comprising the
nucleotide sequence of SEQ ID NO: 27.

8.  The nucleotide sequence according to claims 5 or 6, comprising the
nucleotide sequence of SEQ ID NO: 29.

9.  The nucleotide sequence according to claims 5 or 6, comprising the
nucleotide sequence of SEQ ID NO: 31.

10. A nucleotide sequence that hybridizes with any sequence according to
claims 5 to 9 under stringent hybridization conditions.

11.  The chimeric recombinant antigen encoded by the nucleotide sequence of
claim 10.

12. The nucleotide sequence of any claims from 5 to 10, which is a DNA
sequence.

13. A vector comprising the DNA sequence of claim 12.

14. A host cell transformed with the vector of claim 13.
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infants. 18. Use according to claim 16 for the diagnosis of the time of

infection. 19. Kits for the diagnosis of Toxoplasma gondii infection, MCSLLP

containing at least 10 one chimeric antigen according to any claim from 1
to 4 or 11. 20. Kits for the diagnosis of ar;j(?cute and/or chronic
Toxoplasma gondii infection, containing at least one chimeric antigen

dipg t laim f 1todorll. 21. Chimeric antigens accQrding to .
SRR B SR R AR Sy
chimerfeommtigend of dny ctamprisimy tutiutiog tHealsattves] sfarechents ford

the preparation of medicaments, for the prevention or treatment of
Toxopl'aggr[ﬁaﬁrb%@a‘ﬁ ."ﬁ‘?%l%ﬁ?n%ﬁ“é’é‘%e nucleotide sequence of any claim

frofh 5 tisé Ofahirveds 22bigeedi carentisg2é. Alseaffdamhiceotide 4 or 11 as

sequence:. i from .5 to. 10 for the .preparation of medicaments ..

useful ocﬁkﬁ%%%aﬁ{r%j%g 8%%}%\)’&'% |0Jr'1a(§lrn %goorﬁigr)ﬁ%Z%%'gﬁ igg&%w&[.e%gns.
Pharmblseugacad cting tsitiaimpition iy dragre s fad engacdiakto2&plasmosis in
contaqu}grﬂ least one chimeric antigen to any claim 1 to 4 or 11. 26.
Pharmaceutical composition, particularly in the form of a vaccine,

cditainilsg ackeerstiogéndeisotidefeethedmgaosts difthtotang ofinfiefictions

10 40. ?(ZtSQBmﬂg%ﬁiggn%%?Qrﬂ%%ﬁ)ﬁ%&%&&?iﬁ@&%ﬂ TRLRIMARY at least
and/or 30 veterinary Use.
one chimeric antigen according to any claim from 1 to 4 or 11.

20. 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 4 or 11. J

21. Chimeric antigens according to any claim from 1 to 4 or 11 for use as
medicaments.

22. Use of chimeric antigens of any claim from 1 to 4 or 11 as active
ingredients for the preparation of medicaments for the prevention or
treatment of Toxoplasma gondii infections.

23. The nucleotide sequence of any claim from 5 to 10 for use as
medicaments.

24. Use of the nucleotide sequence of any claim from 5 to 10 for the
preparation of medicaments useful for the treatment or prevention of
Toxoplasma gondii infections.

25. Pharmaceutical composition, particularly in the form of a vaccine,
containing at least one chimeric antigen to any claim 1 to 4 or 11.

26. Pharmaceutical composition, particularly in the form of a vaccine,
containing at least one nucleotide sequence according to any claim from 5
to 10.

27. Composition according to claim 25 or 26 suitable for human and/or

veterinary use.





