
JOURNAL OF CLINICAL MICROBIOLOGY,
0095-1137/98/$04.0010

Jan. 1998, p. 58–63 Vol. 36, No. 1

Copyright © 1998, American Society for Microbiology

Multicomponent Chimeric Antigen for Serodiagnosis of
Canine Visceral Leishmaniasis

MANUEL SOTO, JOSE M. REQUENA, LUIS QUIJADA, AND CARLOS ALONSO*

Centro de Biologı́a Molecular “Severo Ochoa” (CSIC-UAM),
Universidad Autónoma de Madrid, 28049 Madrid, Spain

Received 28 July 1997/Accepted 14 October 1997

In this work, we describe the assembly of a synthetic gene coding for several antigenic determinants found
in different Leishmania infantum antigens. Selected epitopes were derived from the ribosomal proteins LiP2a,
LiP2b, and LiP0 and from the histone H2A. The resulting gene was overexpressed in Escherichia coli either as
a fusion protein (with the vector pMAL-c2) or alone (with the vector pQE). In both cases, high-level bacterial
production of the recombinant protein was achieved and the products were found to be stable. Enzyme-linked
immunosorbent assay (ELISA) and Western blotting experiments confirmed that the corresponding epitopes
are present in the engineered protein. Finally, a serological evaluation of this multiple-epitope protein by Falcon
assay screening test-ELISA revealed a sensitivity of 79 to 93% and a specificity of 96 to 100% in diagnosis of
canine visceral leishmaniasis, indicating that this protein represents a valuable tool for serodiagnosis.

Leishmaniases are a spectrum of diseases having a world-
wide distribution that are caused by different species of the
genus Leishmania. Leishmania infantum, distributed in many
areas of the Mediterranean basin, causes visceral leishmaniasis
(VL) in both humans and dogs. In fact, Leishmania-infected
dogs are the main animal reservoir of the parasite, particularly
during the long incubation period before clinical symptoms are
observed (20). Epidemiologic data indicate that there is a di-
rect correlation between the prevalence of canine leishmania-
sis and the transmission of the parasite to humans (13, 19).
Hence, early detection of infected animals may be critical in
controlling the spread of the disease. Given the frequent lack
of signs in dogs and the difficulty of direct detection of the or-
ganism, rapid and accurate diagnosis has become an essential
part of VL control. The presence of high titers of circulating
antibodies against parasite proteins in the sera of Leishmania-
infected dogs that are detected even during the asymptomatic
phase of the disease in both natural (2) and experimental (1, 6,
7, 18) infections has been reported elsewhere.

In the last few years, an increasing number of Leishmania
antigens have been characterized. Some of them can be con-
sidered Leishmania-specific proteins, such as the surface pro-
tease gp63 (25), the surface glycoprotein gp46 (16), and the
lipophosphoglycan-associated protein KMP11 (35). An addi-
tional group of antigens is integrated by evolutionarily con-
served proteins: kinesin (5), heat shock proteins (3, 8, 17, 24,
26), and actin and tubulin (22). As a strategy to develop a
specific serodiagnostic test for canine leishmaniasis, we carried
out a search of parasite antigens by immunoscreening of an
L. infantum expression library with sera from dogs with active
disease. Remarkably, most of the characterized antigens were
found to belong to evolutionarily conserved protein families.
However, the B-cell epitope mapping of these antigens re-
vealed that in all cases the antigenic determinants are located
on regions specific for the parasite proteins. Thus, the L. in-
fantum acidic ribosomal proteins, LiP2a and LiP2b, which are
recognized by more than 80% of canine VL sera contain dis-

ease-specific antigenic determinants (29). In fact, we have
demonstrated that engineered LiP2a and LiP2b recombinant
proteins can be used as specific tools to distinguish between
VL and Chagas’ disease (32). We showed that the L. infantum
P0 ribosomal protein is also recognized by a high percentage of
the sera from dogs with VL (31). The main antigenic determi-
nant of the LiP0 protein during canine VL is located at the
C-terminal end of the protein, a region with low evolutionary
conservation. Antibodies reacting against the L. infantum his-
tone H2A were observed in 78% of canine VL sera. Interest-
ingly, despite the high conservation of the histone H2A se-
quences among eukaryotic organisms, the humoral response
against this protein is specifically elicited by the Leishmania
histone H2A antigenic determinants. The antigenic determi-
nants of the histone H2A that are recognized by canine VL
sera were located at both ends of the protein (30).

In the present work, on the basis of previous knowledge of
the B-cell epitopes of the L. infantum antigens LiP2a, LiP2b,
LiP0, and H2A, we carried out the assembly of a novel syn-
thetic gene containing the DNA regions coding for the anti-
genic determinants of these proteins. The gene was expressed
in Escherichia coli and the chimeric product was analyzed for
its antigenic properties, confirming that this protein could be
an excellent serodiagnostic tool for canine VL.

MATERIALS AND METHODS

Sera. Canine VL sera were obtained from two different regions of Spain. A
total of 26 canine VL serum samples were collected in the Extremadura region
of Spain. Infected animals were clinically and analytically evaluated at the De-
partment of Parasitology, Veterinary School, Extremadura University, Cáceres,
Spain. All sera were positive when tested by indirect immunofluorescence, and
the presence of amastigote forms of the parasites was confirmed by direct
observation in popliteal and prescapular lymphoid nodes. A second group of 33
canine VL serum samples was from the Mataró Veterinary Hospital (Barcelona,
Spain). These sera were diagnosed as positive after an enzyme-linked immu-
nosorbent assay (ELISA) against parasite total extracts and/or by indirect im-
munofluorescence. Also, sera from dogs affected by diseases other than VL were
obtained from the Mataró Veterinary Hospital (44 serum samples) and from the
Veterinary School of Extremadura University (5 serum samples). Within this
group, sera from dogs with the following infection-causing organisms were used:
Mesocestoides spp. (one serum sample), Diphylidium caninum (one serum sam-
ple), Uncinaria stenocephala (one serum sample), Toxocara canis (one serum
sample), Dipetalonema dranunculoides (one serum sample), Demodex canis (one
serum sample), Babesia canis (two serum samples), Ehrlichia canis (three serum
samples), and Rickettsia rickettsiae (one serum sample). The rest of the sera were
obtained in veterinary surgery from dogs that showed different clinical symptoms
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that were not associated with demonstrated infectious processes. Finally, control
sera were obtained from 15 healthy animals carefully maintained at the Depart-
ment of Parasitology (Veterinary School, Extremadura University).

Cloning strategy. The strategy followed for the cloning of the DNA sequences
coding for each one of the selected antigenic determinants was the same in all
cases (see below for details). In a first step, the sequence of interest was PCR
amplified with specific oligonucleotides containing restriction enzyme sites at
both ends. In a second step, the PCR product was digested by the appropriate
restriction enzyme, cloned into the corresponding restriction site of plasmid
pUC18, and sequenced. Afterwards, the insert was recovered and subcloned in
the corresponding restriction site of a modified plasmid, pMAL-c2 (New En-
gland Biolabs, Inc., Cambridge, Mass.). The modification of the plasmid was
done by insertion of a stop translation codon downstream from the HindIII site
of the pMAL-c2 polylinker. The resulting plasmid was named pMAL-c2*.

Cloning of DNA sequences coding for the antigenic determinants of histone
H2A. The cDNA clone cL71, coding for the L. infantum histone H2A (28), was
used as the template in the PCRs. For the amplification of the DNA coding for
the N-terminal region of histone H2A, namely, rLiH2A-Nt-Q, the following
oligonucleotides were used: sense, 59-CCTTTAGCTACTCCTCGCAGCGCCA
AG-39 (positions 84 to 104 of the cL71 sequence); antisense, 59-CCTGGGGGC
GCCAGAGGCACCGATGCG-39 (reverse of and complementary to positions
204 to 224 of the cL71 sequence). In boldface are those sequences, included for
cloning purposes in the oligonucleotides, that are not in the cL71 sequence. This
amplified DNA was directly cloned into the XmnI restriction site of the plasmid
pMAL-c2* and sequenced with the no. 1237 malE primer (New England Bio-
labs). In order to express the antigenic C-terminal region of histone H2A,
namely, rLiH2A-Ct-Q, the coding DNA was amplified with the following oligo-
nucleotides: sense, 59-GAATTCTCCGTGAAGGCGGCCGCGCAG-39 (posi-
tions 276 to 296 of the cL71 sequence); antisense, 59-GAATTCGGGCGCGCT
CGGTGTCGCCTTGCC-39 (reverse of and complementary to positions 456 to
476 of the cL71 plasmid). A proline-encoding triplet (indicated in boldface) was
included in the antisense oligonucleotide. Underlined is the EcoRI restriction
site that was included in both oligonucleotides for cloning purposes.

Cloning of the rLiP2a-Q and rLiP2b-Q coding sequences. The cloning strategy
for and construction of the rLiP2a-Q- and rLiP2b-Q-expressing plasmids have
been described elsewhere (32).

Cloning of the rLiP0-Q-encoding sequence. Cloning of the DNA sequence
coding for the C-terminal region of L. infantum P0 protein, namely, rLiP0-Q, was
performed by PCR amplification with the cDNA L27 as template (27) and the
following oligonucleotides: sense, 59-CTGCAGCCCGCCGCTGCCGCGCCGG
CCGCC-39 (positions 1 to 24 of the L27 cDNA), and the 17-mer pUC18 se-
quencing primer (no. 1211; New England Biolabs). Amplified DNA was PstI-
HindIII digested and cloned in the plasmid pMAL-c2, and the resulting clone
was named pPQI. Note that the PstI restriction site was included in the sense
oligonucleotide (underlined sequence) and that the HindIII restriction site is
present in the cDNA sequence of clone L27 (27).

Cloning of the chimeric gene. The above-described DNA sequences coding for
the five antigenic determinants were assembled into a chimeric gene. The start-
ing clone was pPQI, and the coding regions for the antigenic regions LiP2a-Q
(the resulting clone was named pPQII), LiP2b-Q (clone pPQIII), LiH2A-Ct-Q
(clone pPQIV), and LiH2A-Nt-Q (clone pPQV) were sequentially added. Fi-
nally, the insert obtained after SacI-HindIII digestion of the final clone, pPQV,
was subcloned in the expression plasmid pQE-31 (Qiagen, Inc., Chatsworth,
Calif.), and the resulting clone was named pPQ.

Protein purification. Purification of the recombinant proteins expressed by the
pMAL-c2-derived clones was performed by affinity chromatography on amylose
columns according to the supplier’s method (New England Biolabs). Purification
of the recombinant protein expressed by clone pQV was performed on Ni-
nitrilotriacetic acid resin columns under denaturing conditions according to the
method provided by the supplier (Qiagen).

Protein electrophoresis and immunoblot analysis. Sodium dodecyl sulfate-
polyacrylamide gel electrophoresis (SDS-PAGE) on 10% polyacrylamide gels
was performed under standard conditions (15) in a Mini-Protean system (Bio-
Rad Laboratories, Richmond, Calif.). For immunoblot analysis, the electropho-
resed proteins were transferred to nitrocellulose membranes (Amersham, Ay-
lesbury, United Kingdom). The transferred proteins were blocked with 5%
nonfat dried milk powder in phosphate-buffered saline (PBS)–0.5% Tween 20.
The filters were sequentially probed with primary and secondary antisera in
blocking solution. A peroxidase immunoconjugate (Nordic Immunology, Til-
burg, The Netherlands) was used as secondary antibody, and the specific binding
was revealed with the ECL Western blotting detection system (Amersham).

FAST-ELISA measurements. The Falcon assay screening test-ELISA (FAST-
ELISA; Becton Dickinson Labware, Lincoln Park, N.J.) was used instead of the
classic ELISA. The coating of the lids was performed overnight at room tem-
perature with 100 ml of the antigen diluted in PBS. The antigen concentration
was 2 mg/ml for all the recombinant proteins. Afterwards, the lids were washed
three times by immersion in 200 ml of PBS–0.5% Tween 20. After the washing
process, the antigen-coated lids were incubated for 1 h with the blocking solution
(5% nonfat dried milk powder in PBS–0.5% Tween 20). The sera to be assayed
were diluted 1:300 in blocking solution. The lids were immersed in the microtiter
plates containing the diluted sera and incubated for 2 h at room temperature
with shaking. After exposure to antibody, the lids were washed as described

above. As secondary antibody, horseradish peroxidase-labelled antibodies (dilu-
tion, 1:2,000) were used. After incubation for 1 h at room temperature and
washing, the lids were developed by ortho-phenylenediamine (0.4 mg/ml) as
substrate. The absorbance was read at 450 nm.

RESULTS

Cloning of selected epitopes of the L. infantum antigens.
Previous studies allowed us to define the location of the B-cell
epitopes from the L. infantum antigenic proteins LiH2A, LiP0,
LiP2a, and LiP2b, which are specifically recognized by canine
VL sera (29–31). The first goal of this work was the cloning of
the relevant antigenic determinants of those proteins, avoiding
other regions that could be recognized by sera from diseases
other than VL. With specific oligonucleotides and by the PCR-
amplification technique, different clones expressing the recom-
binant proteins rLiP0-Ct-Q, rLiP2a-Q, rLiP2b-Q, rLiH2A-Ct-
Q, and rLiH2A-Nt-Q were constructed (see Materials and
Methods for cloning details). The recombinant protein rLiP0-
Ct-Q corresponds to the C-terminal 30 residues of the ribo-
somal protein LiP0. The recombinant proteins rLiP2a-Q and
rLiP2b-Q, as described elsewhere (32), were derived from the
ribosomal proteins LiP2a and LiP2b, respectively. Two subre-
gions of the histone H2A, corresponding to the N-terminal
46 residues (rLiH2A-Nt-Q) and the C-terminal 67 residues
(rLiH2A-Ct-Q), were separately expressed. All the recombi-
nant proteins, fused to the maltose-binding protein (MBP),
were overexpressed in E. coli (Fig. 1A) and purified by affinity
chromatography on amylose columns (Fig. 1B). After the puri-
fication process, cleavage products were observed in the lanes
containing the recombinant proteins rLiH2A-Nt-Q and rLiH2A-
Ct-Q, indicating that those proteins are unstable (Fig. 1B,
lanes 4 and 5).

In order to analyze whether the new recombinant proteins

FIG. 1. Expression, purification, and antigenicity of the engineered Leishma-
nia proteins. (A) SDS-PAGE analysis of the E. coli lysates harboring MBP-LiP0-
Ct-Q (lane 1), MBP-LiP2a-Q (lane 2), MBP-LiP2b-Q (lane 3), MBP-LiH2A-
Ct-Q (lane 4), and MBP-LiH2A-Nt-Q (lane 5). Lane Mr shows molecular mass
markers. (B) SDS-PAGE analysis of the corresponding recombinant proteins
after purification through the amylose column. (C) Western blot analysis of the
reactivity of three pooled canine VL serum samples (final dilution, 1:100) against
the purified proteins. The Western blot was obtained by transfer of a gel similar
to that shown in panel B. (D) FAST-ELISA evaluation of the reactivities (means
and SDs) of 26 VL serum samples against the purified antigens. All sera were
assayed at a 1:300 dilution.
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are recognized by canine VL sera, a Western blot containing
these proteins was exposed to a pool of three canine VL serum
samples (Fig. 1C). Interestingly, all recombinant proteins were
recognized, and therefore, it could be concluded that the an-
tigenic determinants were maintained in these proteins. Also,
the antigenic properties of the engineered proteins were com-
pared with those of parental antigens by FAST-ELISA with a
collection of 26 canine VL serum samples (Fig. 1D). The fact
that the sera showed similar reactivity values against either the
selected regions or the corresponding complete proteins was
taken as a demonstration that no alterations in the antigenic
epitopes were introduced during cloning procedures.

Construction of a chimeric gene coding for a polypeptide
containing all the selected antigenic determinants. The second
goal of the present work was the assembly of the five selected
antigenic determinants in a contiguous polypeptide. Figure 2A
illustrates the cloning strategy and shows the intermediates
generated during the process. The clone expressing rLiP0-
Ct-Q (namely, pPQI) was used as the starting clone. By use of
the appropriate restriction sites, the DNA inserts coding for
LiP2a-Q, LiP2b-Q, LiH2A-Ct-Q, and LiH2B-Nt-Q were added
sequentially. After each addition step, the correct orientation
of the inserts was deduced from the size of the expression
products. Finally, the complete nucleotide sequence of the
clone pPQV was determined, and the deduced amino acid
sequence is shown in Fig. 2B. The encoded polypeptide has a
deduced molecular mass of 38 kDa with an isoelectric point of
7.37. Spacer sequences, containing proline residues (under-
lined in Fig. 2B), were included to effectively separate the
antigenic domains.

The expression and recovery yields for each of the interme-
diate products are shown in Fig. 3A and B. As expected, after
each addition step, the size of the expression products in-
creased until there was a molecular mass of 80 kDa for the
recombinant protein PQV, which includes the 42-kDa MBP
moiety. Although the recombinant protein PQV was more
stable than proteins rLiH2A-Ct and rLiH2A-Nt (Fig. 1B), a
certain cleavage of the protein PQV was evidenced after pu-
rification. Also, we cloned the chimeric gene in the plasmid
pQE-31, a vector that permits the expression and purification
of proteins with only a six-His tag placed in the N terminus.
The resulting clone and recombinant protein were named pPQ
and PQ, respectively. The expression level of the protein in
bacterial cultures transformed by plasmid pPQ and the purifi-
cation yield are shown in Fig. 3D. Furthermore, the purified
protein PQ, obtained by affinity chromatography under dena-
turing conditions, was found to be more stable than the re-
combinant protein PQV (Fig. 3B).

The reactivity of canine VL sera against the chimeric protein
and against each one of the intermediates was assayed by
Western blotting. As expected, the antigenicity of all interme-
diates, and that of the final product PQV, was maintained
throughout the cloning procedure (Fig. 3C). Also, the recom-
binant protein expressed by plasmid pPQ was recognized by
the VL sera (Fig. 3E). In order to more accurately analyze the
antigenic properties of the chimeric protein and the interme-
diate expression products, the reactivity of 26 canine VL serum
samples against those recombinant proteins was assayed by
FAST-ELISA (Fig. 3F). As expected, both absorbance values
and the sensitivity for the different intermediates increased
after each addition step. Thus, the protein PQI was recognized
by 19 of the 26 VL serum samples; the protein PQII was
recognized by 21 serum samples; the protein PQIII was rec-
ognized by 22 serum samples; and proteins PQIV, PQV, and
PQ were recognized by 23 serum samples. Also, the percentage
of recognition (88%) shown by these 26 VL serum samples was
similar when assayed against either the chimeric protein (PQV
or PQ) or a mixture of recombinant proteins rLiP0-Ct-Q,
rLiP2a, rLiP2b, and rLiH2A (data not shown). Altogether, the
present data indicate that the antigenic properties of each one
of the five selected regions are present in the final expression
product PQ and that, therefore, the recombinant protein PQ,
instead of a mixture of the individually expressed antigens, can
be used for diagnostic purposes.

Sensitivity and specificity of the chimeric protein PQ in
serodiagnosis of canine VL. In order to determine whether the
chimeric protein could be considered a valuable tool for sero-
diagnosis of canine VL, we analyzed the reactivity of 123 ca-
nine serum samples against this protein. According to the
clinical features of donor animals, sera were separated into
three groups. The first group was composed of sera from 59
dogs with demonstrated L. infantum infection. The second
group was composed of sera from 49 dogs showing different
clinical symptoms but no Leishmania infection. In this heter-
ogeneous group, 12 serum samples were from dogs infected
with parasites other than Leishmania (see Materials and Meth-
ods for more details) and the rest of the sera were from dogs
showing clinical symptoms that could be confused with those
found during leishmaniasis. The third group was composed of
15 control serum samples from healthy dogs. In Fig. 4 are
shown the mean reactivity values for each group of sera. The
VL sera (group 1) reacted with a mean absorbance value of 0.8
(standard deviation [SD], 0.4). Within this group, 12 serum
samples reacted with values lower than 0.35, 10 serum samples
reacted with values between 0.35 and 0.5, 23 serum samples
reacted with values between 0.5 and 1, and 14 serum samples

FIG. 2. (A) Diagrammatic representation of the successive clones obtained during the cloning of the chimeric gene. The pMAL-c2 polylinker restriction enzyme
cut sites employed in the cloning strategy are indicated. The asterisks at the XmnI sites indicate that these restriction sites were lost after cloning. nt, nucleotides. (B)
Deduced amino acid sequence of the chimeric protein. Regions encoded by the linker sequences are underlined. The position of the maltose-binding fusion protein
(MBP) is also indicated.
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reacted with values higher than 1. The mean absorbance value
of sera from group 2 was 0.2 (SD, 0.05), and that of control
sera (group 3) was 0.1 (SD, 0.003).

Based on these data (Table 1), it was calculated that the
chimeric protein PQ in FAST-ELISAs has a sensitivity of 79%
for the diagnosis of VL, the cutoff value being defined as the
mean reactivity of sera from group 2 plus 3 SDs (i.e., 0.35). The
sensitivity of the assay rises to 93% when the cutoff is defined
by using the reactivity values of control sera (group 3). The
data indicate, moreover, that the protein PQ had 96% speci-
ficity for diagnosis of VL when the cutoff value was defined by
the sera from group 2. Only two serum samples from group 2
showed reactivity values slightly higher than 0.35 (in both
cases, lower than 0.4). The specificity of the test reached 100%
when the reactivity values of sera from healthy animals (group
3) were considered.

DISCUSSION

Given the strong humoral response that accompanies leish-
manial infections, it is not surprising that tests based on sero-
logical techniques are the most frequent method actually used
for VL diagnosis (reviewed in reference 14). Furthermore, an
additional advantage of serodiagnosis is that results can be
obtained rapidly. This feature is particularly important for
canine VL, since early detection of infected animals may be
critical in controlling the spread of the disease among dogs and
potentially between dogs and humans (10, 21, 34). However,
due to the fact that actual tests for VL serodiagnosis use crude
preparations of leishmanial antigens, the most serious draw-
back of this method is the specificity. In order to bypass this
problem, several laboratories are seeking Leishmania antigen-
encoding genes for the development of more specific serodi-

agnostic tests by the use of recombinant proteins (4, 9, 11, 12,
25).

As a result of our search for L. infantum antigens that are
recognized by the sera from dogs with VL, several antigenic
proteins were identified: the ribosomal proteins LiP2a and
LiP2b (29), the histone H2A (30), and the protein P0 (31).

FIG. 3. Expression, purification, and antigenicity of all the intermediates and the final chimeric protein. (A) SDS-PAGE analysis of the E. coli lysates harboring
PQI (lane 1), PQII (lane 2), PQIII (lane 3), PQIV (lane 4), and PQV (lane 5). Lane Mr shows molecular mass markers. (B) SDS-PAGE analysis of the corresponding
recombinant proteins after purification through the amylose column. (C) Western blot analysis of the reactivity of three pooled canine VL serum samples (final dilution,
1:100) against the purified antigens. The filter was obtained by electrotransfer of a gel similar to that in panel B. (D) SDS-PAGE analysis of the pQE chimeric expression
product. Lane 1, lysates of E. coli harboring the PQ protein; lane 2, the PQ protein after purification through a Ni-nitrilotriacetic acid column. Lane Mr shows molecular
mass markers. (E) Western blot analysis of the reactivity of a pool of three canine VL serum samples against the purified PQ protein. (F) FAST-ELISA evaluation
of the reactivities (means and SDs) of 26 VL serum samples against each one of the intermediate proteins PQI to PQIV and final products PQV and PQ. All sera were
assayed at a 1:300 dilution.

FIG. 4. FAST-ELISA evaluation of the diagnostic value of the recombinant
PQ protein. Shown are mean absorbance values (plus SDs) of sera from dogs
infected with L. infantum (group 1; n 5 59), sera from dogs infected with other
pathogens or suffering from diseases other than leishmaniasis (group 2; n 5 49),
and sera from healthy dogs (group 3; n 5 15). Sera were assayed at a 1:300
dilution.
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Although those antigens belong to evolutionarily conserved
protein families, it was observed that the humoral response
elicited in dogs with VL is specifically directed against the
parasite proteins. However, given the conserved nature of
these proteins, as was demonstrated for the proteins LiP2a and
LiP2b (32), they could be recognized by sera from animals
suffering from diseases other than VL. Hence, the aim of the
present work was the design, assembly, and expression of a
novel synthetic gene that contains the antigenic epitopes of
those four L. infantum proteins, avoiding the well-conserved
regions. Finally, five antigenic determinants were expressed
together as a recombinant chimeric protein, namely, PQ, that
showed several interesting features. First, high levels of E. coli
expression of this novel gene have been achieved and the gene
product is stable. Second, the recombinant protein can be
purified with ease. Third, the recombinant protein exhibits the
antigenic epitopes found in the L. infantum antigens.

On the other hand, we have tested the chimeric protein by
FAST-ELISA for serodiagnosis of canine VL. From the study,
we determined that such a diagnostic test has a sensitivity of
80% and, what is more important, a specificity of 96%. These
parameters were calculated by having as controls the sera from
animals either infected by diverse pathogens or presenting
clinical symptoms similar to those accompanying leishmaniasis.
The assay reaches 93% sensitivity and 100% specificity when
the borderline is established with sera from healthy dogs. Thus,
we can conclude that the chimeric protein PQ is a highly
specific molecule for serodiagnosis of canine VL. Most likely,
if convenient, we believe that the addition to this recombinant
protein of the antigenic determinants from other L. infantum
antigens described recently (3, 23, 33) will be able to increase
the sensitivity of the assay based on the protein PQ, without
affecting its specificity.
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