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Figure 1A 
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Agglutination: 
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Figure 5 

Level of anti-W antibodies in the serum of patients with 
irypanos'omiasis 
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ANTIGENIC STRUCTURE AND USES 
THEREOF FOR SCREENING 

TRYPANOSOMIASES IN HUMANS AND 
ANIMALS 

[0001] The invention relates to an antigenic structure and 
its use for producing a kit and carrying out a method of 
screening for trypanosomiases in humans and animals. 
[0002] Human African trypanosomiasis (HAT) and animal 
trypanosomiasis (AAT) mainly affect poor rural communities 
and are very often neglected diseases Which pose a major 
public health problem and put a halt to the economic devel 
opment of many countries. The greatest dif?culty in control 
ling these diseases arises from the great variability of the 
clinical symptomatology associated With the lack of sensitiv 
ity and of speci?city or With the burden of carrying out the 
available screening tests. 
[0003] Active screening of the at-risk population is there 
fore essential if infected individuals are to be identi?ed early 
and transmission is to be reduced by reducing the parasite 
reservoir. In addition, screening for HAT must include a diag 
nosis of stage 1 (haematolymphatic) or 2 (neurological), 
because patients in stage 2 are treated With melarsoprol, the 
toxic side-effects of Which are considerable (global mortality 
5-10%). Even today, stage diagnosis is based on examination 
of the cerebrospinal ?uid after lumbar puncture, and the posi 
tivity threshold of the cerebrospinal ?uid cell count is still a 
subject of debate (5, 10 or 20 cells/ul ). 
[0004] At present, the CATT (Card Agglutination Test For 
Trypanosomiasis)/T. b. gambiense is the most commonly 
used serological test. The test comprises ?xed trypanosomes 
of the variant LiTat 1.3 . A variant of the CATT is composed of 
semi-puri?ed antigens (LiTat 1.3, 1.5 and 1.6) coupled to 
latex beads. The main problem associated With the CATT is a 
lack of speci?city, because the antigens used are responsible 
for numerous cross-reactions and therefore for false posi 
tives. In addition, blood, diluted blood or plasma have vari 
able antibody titres against these antigens. Thus, patients Who 
are parasitologically positive may be CATT-negative. Finally, 
the CATT does not alloW stage diagnosis and satisfactory 
serological monitoring of patients after treatment, in particu 
lar because of cross-reactions With other infections. 

[0005] The value of having available novel antigens for 
improving the screening, stage determination and monitoring 
of HAT and AAT Will therefore be appreciated. Although 
some antigens have been found to be valuable from a patho 
physiological point of vieW, the handling thereof in ?eld 
conditions (Semballa et al., 2004 (ref. 1)) has proved dif?cult. 
[0006] Tryptophan-like epitopes (WE), Which represent 
constant trypanosome antigens, induce speci?c antibodies in 
the host (human or animal). These epitopes include the amino 
acid L-tryptophan and are situated in constant regions of the 
C-terminal part of variable surface glycoproteins (VSG). 
High titres of anti-WE antibodies of isotype IgM have been 
measured by ELISA in the serum of patients affected by 
human African trypanosomiasis (HAT), and elevated titres 
have been found in patients in stage 2 (Okomo-Assoumou et 
al., 1995 (ref. 2)). 
[0007] These pioneering results Were obtained by the labo 
ratory of the inventors by virtue of synthetic epitopes pro 
posed for studying their recognition by anti-WE antibodies, 
especially WE-glutaraldehyde-BSA structures. In these 
structures, glutaraldehyde acts as the ?xer betWeen the syn 
thetic antigen WE and the carrier protein (in this case bovine 
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albumin BSA). These structures alloWed the potential of the 
epitope WE as a diagnostic target to be demonstrated. 
[0008] The Work by the inventors in this ?eld has shoWn an 
unexpected effect of glutaraldehyde relating to the optimum 
orientation it imparts to the synthetic antigen. It has become 
apparent that glutaraldehyde acts as an orientator and spacer 
arm for the synthetic antigen WE When it is coupled to an inert 
substrate such as latex beads or ELISA plates. As is shoWn in 
FIGS. 1A and IE, to Which the example beloW relates, the 
antigenic structure of the invention constitutes a mimotope of 
the natural antigen When it is coupled solely thereto, Which 
permits better recognition by anti-WE antibodies. 
[0009] It is, therefore, an object of the invention to provide 
a novel antigenic structure. The invention also aims to make 
use of the properties of this structure in a kit and a method of 
screening for human and animal trypanosomiases. 
[0010] The antigenic structure of the invention is based on 
the coupling of an epitope of interest to glutaraldehyde and 
the ?xing thereof to an inert substrate. The invention accord 
ingly relates to an antigenic structure comprising a tryp 
tophan-like epitope, characterised in that it is formed of a 
tryptophan unit W, or of a peptide of 3 or 4 amino acids 
including a unit W, coupled to glutaraldehyde. 
[0011] Said peptide preferably has the sequence SEQ ID 
No. 1 C-x-W-y, in Which “x” represents K, A, S, V, T, R, I, E, 
D, N or G and “y” represents D, S, T, E, N, K, G, Q, R or I, it 
being possible for either x or y to be absent. 
[0012] A representative sequence, SEQ ID No. 2, is of the 
type CKWD. 
[0013] According to an advantageous provision, said cou 
pling product is grafted onto latex beads. This formulation 
alloWs the development of a rapid technique of agglutination 
on the serums of patients or animals affected by HAT orAAT, 
respectively. 
[0014] According to another provision, Which is advanta 
geously used With the preceding provision, the coupling prod 
uct is grafted onto ELISA plates, alloWing the development of 
a quantitative technique for the levels of “anti-trypanosome” 
antibodies in patients or animals affected by HAT or AAT. 
[0015] According to yet another provision, the coupling 
product as de?ned above is grafted onto poly-L-lysine depos 
ited in the bottom of ELISA plates. 
[0016] This provision alloWs a Wholly synthetic system to 
be obtained, for development either in the form of beads or in 
the form of an ELISA test. 
[0017] The invention relates also to a kit for screening for 
HAT or AAT, characterised in that it comprises 

[0018] at least one antigenic structure as de?ned above, 
optionally With one or more reagents for the antigen/ 
antibody reaction and/or buffer solutions and/or 
reagents for the detection, quanti?cation or visualisation 
of antigen/ antibody complexes When they are present. 

[0019] The above kit advantageously comprises, according 
to an additional provision of the invention, reagents for per 
forming an immunoenZymatic revelation test, especially an 
indirect ELISA test or an ELISA inhibition test, in Which a 
monoclonal anti-WE antibody is made to compete With the 
anti-WE antibodies of the serums of infected hosts. 
[0020] In a variant embodiment, the antigenic structure is 
?xed to a substrate. 
[0021] The invention relates further to a method of screen 
ing for HAT or AAT, characterised in that it comprises 

[0022] contacting of a serum sample from a patient or an 
animal With an antigenic structure as de?ned above, 
advantageously using a kit as described above, 

[0023] revelation of an immunological reaction of the 
antigen-antibody type. 
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[0024] In the variant in Which the antigenic structure is 
?xed to latex beads, contacting With the serum sample leads to 
agglutination of the serum if the patient or the animal is 
affected by HAT or AAT, respectively. 
[0025] This serological diagnostic method alloWs mass 
screening, stage determination and monitoring of HAT and 
AAT to be carried out. It has the advantage of being highly 
sensitive and highly speci?c, While at the same time avoiding 
cross-reactions With other infections (false positives) and 
false negatives (CATT-seronegatives in parasitology). 
[0026] It Will be possible to use this novel serological diag 
nostic test, Which is inexpensive, stable and easy to carry out, 
Where appropriate combined With an indirect ELISA test or 
an ELISA inhibition based on anti-WE antibodies, and Which 
has proved its effectiveness, for mass and stage diagnosis 
(determination of the antibody titres of patients in stages 1 
and 2) of HAT or AAT in the ?eld, With a high degree of 
speci?city. The test is particularly suitable for speci?c screen 
ing for human or animal African trypanosomiasis. 
[0027] Other features and advantages of the invention are 
given by Way of illustration in the implementation examples 
of the invention Which folloW. In these examples, reference is 
made to FIGS. 1 to 5, in Which 
[0028] FIGS. 1A to 1C shoW the native steric footprint of 
the sequence CKWD (FIG. 1A), a sequence of type inert 
substrate With amine functional group-glutaraldehdye-W 
(FIG. 1B), and a sequence ?xed to an ELISA plate (FIG. 1C); 
[0029] FIGS. 2 and 3 shoW the results of the diagnostic test 
on human serum and blood, respectively; 
[0030] FIG. 4 shoWs a graph of results obtained With animal 
serums infected by different species of Trypanosomes; 
[0031] FIG. 5 shoWs the levels of anti-W antibodies in the 
serum of patients affected by HAT (stages 1 and 2). 

EXAMPLE 1 

Synthesis of W-glutaraldehyde or 
C-x-W-y-glutaraldehyde Coupling Products 

Production of Coupled Latex Beads 

[0032] 100 [1.1 of 5% glutaraldehyde are added Within a 
period of about 10 seconds, under a vortex, to 100 [1.1 of 
haptene (tryptophan or peptide) in a concentration of 5 mg/ ml 
in a 1.5 M acetate buffer, pH 8.3. 
[0033] Without Waiting, 50 [1.1 of aminated latex beads 
(Sigma) are added, and the mixture is allowed to react for at 
least 10 minutes, with slow stirring. 
[0034] The reaction is stopped by addition of 100 [1.1 of 1M 
NaBH4, and the mixture is stirred slowly for a further 10 
minutes. 
[0035] The mixture is dialysed against distilled Water, to 
Which NaBH4 (1 spatula/5 1) has been added, for the Whole 
day, the dialysis Waterbeing changed 2 to 3 times, and then for 
about 14 hours (overnight) With Water on its oWn in order to 
remove excess NaBH4. 
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[0036] By Way of illustration, the structural chemical for 
mulae of the native epitope sequence and of the chemical 
sequences used according to the invention have been given in 
FIGS. 1A and 1B, and they clearly shoW that the structure of 
the invention reproduces the molecular con?guration of the 
epitope of interest. 

Production of ELISA Plates 

[0037] To each Well of the ELISA plate (Nunc, PolySorp or 
MaxiSorp) there are added 200 [1.1 of a mixture of 100 [1.1 of 
haptene (tryptophan or peptide, 5 mg/ml in a 1.5 M acetate 
buffer, pH 8.3) and 100 [1.1 of 5% glutaraldehyde added under 
a vortex Within a period of about 10 seconds. The mixture is 
allowed to react for at least 30 minutes, With sloW stirring. 
[0038] The reaction is stopped by addition of 100 [1.1 of 1M 
NaBH4, and the mixture is stirred sloWly for a further 10 
minutes. 

[0039] The plates are Washed (5 times 1 hour) With distilled 
Water, to Which NaBH4 (1 spatula/5 1) has been added, and 
then for about 14 hours (overnight) With Water on its oWn in 
order to remove excess NaBH4. 

[0040] A structure With a poly-L-lysine unit ?xed to a LISA 
plate is given by Way of illustration in FIG. 1C. 

EXAMPLE 2 

Diagnostic Test on Human (or Animal) Serum With 
Latex Beads 

[0041] For rapid screening, 20 [1.1 of conjugated latex beads 
are mixed With 20 [1.1 of diluted or undiluted serum or 20 [1.1 of 
Whole blood. After 5 to 10 minutes, as shoWn in FIGS. 2 (With 
serum) and 3 (With blood), a ring characteristic of the posi 
tivity of the reaction is observed. In the absence of a ring, the 
reaction is considered to be negative. 

EXAMPLE 3 

Diagnostic Test Combining an ELISA Test for Stage 
Diagnosis 

[0042] The results obtained are shoWn in FIG. 5. 

[0043] The use of the ELISA plates With serums of patients 
affected by HAT shoWs an increase in the levels of anti-WE 
antibodies on passage into stage 2 (neurological involve 
ment). 
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SEQUENCE LISTING 

<l60> NUMBER OF SEQ ID NOS: 2 
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—cont inued 

<2l2> TYPE: PRT 

<2l3> ORGANISM: Artificial sequence 
<220> FEATURE: 

<223> OTHER INFORMATION: Amino acid sequence of the antigenic structure 
of the invention 

<220> FEATURE: 

<22l> NAME/KEY: MISCLFEATURE 
<222> LOCATION: (2) . . (2) 

<223> OTHER INFORMATION: Xaa = K, A, s, v, T, R, I, 
<220> FEATURE: 

<22l> NAME/KEY: MISCLFEATURE 
<222> LOCATION: (6) . . (6) 

<223> OTHER INFORMATION: Xaa = D, S, T, E, N, K, G, Q, 

<400> SEQUENCE: l 

Cys Xaa Ala Ala Trp Xaa Ala Ala 
l 5 

<2ll> LENGTH: 4 

<2l2> TYPE: PRT 

<2l3> ORGANISM: Artificial sequence 
<220> FEATURE: 

E, D, N or G 

R or I 

<223> OTHER INFORMATION: Representative amino acid sequence of the 
peptide of the invention 

<400> SEQUENCE: 2 

Cys Lys Trp Asp 
1 

1-11. (canceled) 
12. An antigenic structure containing a tryptophan-like 

epitope formed of a tryptophan unit W or of a peptide of 3 or 
4 amino acids comprising W, coupled to glutaraldehyde. 

13. The antigenic structure of claim 12, Wherein the peptide 
has the sequence C-x-W-y in Which x represents the amino 
acids K, A, S, V, T, R, I, E, D, N or G and y represents the 
amino acids D, S, T, E, N, K, G, Q, R or I, Wherein one ofx or 
y may be absent. 

14. The antigenic structure of claim 12 having the amino 
acid sequence CKWD. 

15. The antigenic structure of claim 12, Wherein the glut 
araldehyde-coupling product is grafted onto beads of latex or 
poly-L-lysine. 

16. The antigenic structure of claim 12, Wherein the glut 
araldehyde-coupling product is grafted onto ELISA plates. 

17. The structure of claim 16, Wherein the ELISA plates 
comprise poly-L-lysine. 

18. A kit for screening for human or animal trypanosomia 
sis comprising a reagent comprising the antigenic structure of 
claim 12 and, optionally, a reagent for an antigen-antibody 
reaction or a buffer a solution or reagent for detection, quan 
ti?cation or visualisation of an antigen-antibody complex. 

19. The kit of claim 18 further comprising reagents for 
performing an immunoenZymatic revelation test in Which a 
monoclonal anti-WE antibody is made to compete With an 
anti-WE antibody from serum of an infected host. 

20. The kit of claim 19, Wherein the immunoenZymatic 
revelation test is an indirect ELISA test or an ELISA inhibi 
tion test. 

21. The kit of claim 18, Wherein the antigenic structure is 
?xed to a substrate. 

22. The kit of claim 18, Which enables screening for human 
or animal African trypanosomiasis. 

23. A method of screening for HAT Or AAT, comprising 
contacting a serum sample from a patient or an animal With 
the antigenic structure of claim 12, and revealing an immu 
nological reaction of the antigen-antibody type. 

24. The method of claim 23, Wherein at least one of the 
contacting step or revealing step comprises or further com 
prises contacting at least one of the serum sample or antigenic 
structure With at least one of a reagent for an anti gen-antibody 
reaction or a buffer solution or a reagent for detection, quan 
ti?cation or visualisation of antigen-antibody complexes. 

* * * * * 


