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YOSHIDA, N., ARAYA, J. E., FRANCO DA SILVEIRA, J., AND GIORGIO, S. 1993, Trypano-
soma cruzi. Antibody production and T cell response induced by stage-specific surface
glycoproteins purified from metacyclic trypomastigotes. Experimental Parasitology 717, 405-
413. The main surface glycoproteins of metacyclic trypomastigotes of Trypanosoma cruzi,
gp90, gp82, and gp35/50, were purified and the immune response elicited by these antigens
was analyzed. Balb/c mice immunized with antibody-affinity-purified gp82, plus alum as
adjuvant, produced antibodies that recognized both the gp82 and the heterologous gp90 and
gp35/50. On the other hand, antisera to gp90 reacted only with the homologous antigen,
either by immunoprecipitation or by immunoblotting. Neither sera reacted with unrelated
proteins in ELISA. Both antisera lysed 90-100% metacyclic forms in a complement-
mediated reaction, a property associated with protection. However, in contrast to gp90,
previously shown to induce protective immunity against acute T. cruzi infection, gp82 was
not immunoprotective. Lymph node (LN) cells of mice primed with gp82 or gp90, which
display 40% amino acid sequence identity at the carboxy terminal domain, were strongly
stimulated in vitro by either one of these antigens. Proliferation, inhibitable by anti-CD4 but
not by anti-CD8 antibodies, was T. cruzi-specific, no activation being observed with irrel-
evant antigens. LN cells of mice immunized with unrelated proteins did not proliferate in
vitro in the presence of gp82 or gp90. The 35/50-kDa glycoconjugate, which was phenol-
extracted, did not elicit any detectable antibody or T cell response.  © 1993 Academic Press, Inc.
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gotes; Surface glycoproteins; T and B cell responses; Indirect immunofluorescence assay
(IFA), Freund’s complete adjuvant (FCA); Stimulation index (SI); Lymph node (LN); Key-
hole lympet hemocyanin (KL H); Ovalbumin (OVA); Bovine serum albumin (BSA); En-
zyme-linked immunosorbent assay (ELISA).

INTRODUCTION

Infection by Trypanosoma cruzi, the pro-
tozoan parasite that causes Chagas’ dis-
ease, stimulates both humoral and cellular
immune responses (Brener 1980) but the
outcome is not necessarily beneficial to the
host. While antibodies, particularly those
with trypanolytic activity, and CD8™ cells
have been reported to confer resistance to
T. cruzi (Kierszenbaum 1980; Takehara et
al. 1981; Krettli and Brener 1982; Araguth
et al. 1988; Tarleton et al. 1992), helper T
cells have been implicated in pathogenesis
in the chronic infection (Said er al. 198S;
Russo er al. 1988; Ribeiro dos Santos ef al.
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1992). In this context, the identification of
parasite antigens that induce protective im-
mune response, or trigger pathogenic
mechanisms that lead to tissue lesions, is of
crucial importance.

In the past several years, we have at-
tempted to determine the immunoprophy-
lactic potential of surface antigens of 7.
cruzi metacyclic forms, the insect stages in-
fective to the mammalian host. Metacyclic
trypomastigotes express on the surface a
set of antigens, of 90, 82, and 35/50 kDa,
referred to as gp90, gp82, and gp35/50, with
no apparent counterpart in the blood trypo-
mastigotes (Teixeira and Yoshida 1986;
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Yoshida er al. 1989). These glycoproteins
constitute the main surface molecules of
metacyclic forms in different 7. cruzi
strains (Teixeira and Yoshida 1986; Mor-
tara er al. 1988, 1992) and appear to be
highly immunogenic. Mice immunized with
heat-killed metacyclic trypomastigotes pro-
duce antibodies which are directed predom-
inantly to these antigens (Teixeira and
Yoshida 1986; Yoshida et al. 1989) and lyse
metacyclic forms in a complement-
dependent reaction (Yoshida, 1986;
Yoshida ef al. 1986), a property associated
with protection (Krettli and Brener, 1982).
In accord with this, immunized mice have
been found to resist acute infection upon
challenge with vector-derived metacyclic
forms (Yoshida er al. 1984; Yoshida 1986).

In view of these observations, we have
focused on the determination of the immu-
nologic properties of purified metacyclic
surface antigens. The 90-kDa giycoprotein,
for instance, has been shown to induce spe-
cific antibody and T-cell responses in mice
(Araguth et al. 1988) and to confer protec-
tion against acute 7. cruzi infection when
given with alum as adjuvant (Gonzalez et
al. 1991).

To further proceed in this series of stud-
ies, in the present paper we analyzed the
immune response elicited in mice by puri-
fied gp82 and gp35/50, compared to that
elicited by gp90.

MATERIALS AND METHODS

T. cruzi G strain (Yoshida 1983) was used through-
out this study. Parasites were maintained cyclically in
mice and in liver infusion tryptose medium (Camargo
1964). Metacyclic trypomastigotes were purified
through passage in DEAE—cellulose column as previ-
ously described (Yoshida 1986).

Immunoblotting (Towbin et al. 1979) and the stan-
dard procedures for cell surface iodination (Markwell
and Fox 1978), preparation of parasite extracts, immu-
noprecipitation (Kessler 1975), and SDS-PAGE
(Laemmli 1970) have been detailed elsewhere (Tei-
xeira and Yoshida 1986; Yoshida er al. 1989).

To purify gp82, the following procedure was used.
Antibody affinity column was prepared by coupling
monoclonal antibody 3F6 to CNBr-activated Sepha-

YOSHIDA ET AL.

rose 4B (Pharmacia LKB, Uppsala, Sweden) accord-
ing to the manufacturer’s instructions. Parasites were
lysed with 0.5% Nonidet P-40 in PBS containing pro-
tease inhibitors phenylmethylsulfonyl fluoride (1 mM),
iodoacetamide (1 mM), antipain (25 wg/ml), and leu-
peptin (25 pg/ml). After centrifugation at 12,000g for S
min, the supernatant was collected and mixed with
3F6-Sepharose for 2 hr at 4°C under constant shaking.
The resin was then packed at 5-cm height in a 10-ml
plastic syringe, washed several times with PBS, fol-
lowed by three washings with distilied water. The
bound antigen was eluted with 50 mM triethylamine,
pH 11.6, and dried in a speed vacuum concentrator.
The amount of protein in the antigen preparation was
determined in 96-well microtiter plates (Falcon-
Becton Dickinson & Co., NJ) by reaction with 0.01%
(w/v} Coomassie brilliant blue G solution containing
5% ethanol and 10% (v/v) phosphoric acid, followed
by reading of optical density in Multiscan MCC/340 P,
at 620 nm.

The 90-kDa glycoprotein was obtained as described
by Araguth et al. (1988), by using 1G7-antibody affin-
ity chromatography. To determine the amount of the
purified preparation we followed the procedure used
for gp82. Purification of gp35/50 by antibody affinity
column was not possible because the monoclonal an-
tibody 10D8 precipitates at 4°C even at relatively low
concentrations. Therefore, an alternative method of
phenol extraction (Previato er al. 1985, Ruiz et al.
1993) was used. The amount of antigen was estimated
by colorimetric method for sugar and related sub-
stances (Dubois er al. 1956) in 96-well microtiter
plates.

For immunization experiments, 6- to 8-week-old
Balb/c mice from Escola Paulista de Medicina were
used. To elicit antibody response, mice were inocu-
lated intraperitoneally with 10 wg of purified 7. cruzi
antigen absorbed into aluminium hydroxide, an adju-
vant devoid of side effects and shown to be effective in
immunization with purified T. cruzi antigen (Gonzalez
et al. 1991). Starting on Day 10 upon priming, each
mouse received three weekly doses of 5 g of antigen
plus 0.5 mg of alum. One week after the last immuniz-
ing dose, the sera were assayed for T. cruzi-specific
antibodies.

To study the proliferative response of lymph node
(LN) cells, mice were immunized in the hind footpads
with 40 pg of purified antigen emulsified in Freund’s
complete adjuvant in a total volume of 0.1 ml per
mouse. The draining lymph nodes were excised 10
days after priming and cell suspensions were obtained
by homogenization in RPMI 1640 with a loose tissue
grinder, Cells were washed twice with RPMI 1640 and
adjusted to a concentration of 4 x 10° cells/ml, in
RPMI 1640 supplemented with 10 mM Hepes, 2 mM
L-glutamine, 1% minimum essential medium contain-
ing nonessential amino acids, 1 mM sodium pyruvate,
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5 x 107° M 2-mercaptoethanol, 100 U/m! of penicillin,
100 pg/ml of streptomycin, and 0.5% normal syngeneic
mouse serum. Aliquots of 0.1 ml of the cell suspension
were deposited onto 96-well plates (Costar, Cam-
bridge, MA) to which varying concentrations of para-
site antigen were added, in triplicates. The cultures
were incubated at 37°C in 5% CO, for 4 days. After
this period, celis were pulsed with I wCi of [*Hjthy-
midine per mmol) per well for 18 hr. At the end of the
incubation period, lymphocytes were harvested onto
glass fiber paper, dried, and counted by beta emission
spectroscopy. The results are presented as the mean of
triplicates and the standard deviation of the experi-
mental mean, which was never higher than 20% of the
mean control values, was omitted. Lymphocyte pro-
liferation was analyzed by Student’s ¢ test (P < 0.02).
Proliferation assay was also performed in the presence
of anti-CD4 monoclonal antibody GK1.5 (Wilde ef al.
1983), a gift from Dr. Olga Martinez, Instituto Butan-
tan, Sao Paulo, Brazil, or anti-CD8 monoclonal anti-
body H35-89.9 (Pierres ef al. 1982), kindly provided by
Dr. Momtchilo Russo, Instituto de Ciéncias Biomédi-
cas, USP, Sao Paulo, Brazil.

Indirect immunofluorescence assay (IFA) was car-
ried out using formaldehyde-fixed metacyclic forms.
Assay for complement-dependent lysis (Krettli and
Brener 1982) was performed essentially as described
by Mortara et al. (1992).

Amino acid sequences of gp82 and gp90 were de-
duced from nucleotide sequences of cDNA clones iso-
fated from a T. cruzi expression library constructed in
phage X gt11 (Franco et al. 1993; Araya et al., in prep-
aration).

RESULTS

We used several criteria to ascertain the
purity of metacyclic trypomastigote glico-
proteins. The purity of gp90 was checked
by Coomassie blue and silver staining of
SDS-PAGE gels, and also by autoradiogra-
phy of '*I-labeled preparation, as previ-
ously described (Gonzalez et al. 1991). In
addition to Coomassie blue and silver stain-
ing, the purity of gp82 preparation was de-
termined by probing the glycoprotein blot-
ted on nitrocellulose membranes with '°I-
labeled monoclonal antibodies 3F6 and
1G7. The monoclonal antibody 3F6 recog-
nizes an 82-kDa antigen in several T. cruzi
strains (Y, Cl, and Tulahuen) and a doublet
band of 75/82 kDa in G strain metacyclic
trypomastigotes (Teixeira and Yoshida
1986), whereas the monoclonal antibody
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1G7 reacts with a single band of 90 kDa in
metacyclic forms of different strains (Mor-
tara et al. 1988). Figure 1 shows that the
gp82 contains 3F6-reactive but not 1G7-
reactive antigens. In the case of phenol-
extracted parasite preparation, the silver
staining and Schiff’s reagent has consis-
tently revealed the 35/50-kDa bands as the
sole components, as previously reported by
Schenkman er al. (1993).

To determine the antibody response in-
duced by purified 7. cruzi antigens, mice
were immunized according to the schedule
described under Materials and Methods
and their sera were examined for reactivity
with metacyclic trypomastigote antigens.
By immunoprecipitation of '*I-labeled par-
asite preparations, sera of mice immunized
with gp82 revealed, in addition to the ho-
mologous antigen, the heterologous gp%0
(Fig. 2A, lane 3). The converse, i.e., recog-
nition of gp82 by sera of mice immunized
with purified gp90, was not observed (Fig.
2A, lane 2). By immunoblotting, both sera
were found to react essentially with the ho-
mologous antigen (Fig. 2B). Our interpreta-
tion for these findings is that gp90 carries
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FI1G. 1. Analysis of the purified gp82. The antigen
purified by 3F6 antibody affinity column was sub-
jected to SDS-PAGE and the gel stained with
Coomassie blue (A) or blotted onto nitrocellulose
membrane and probed with '»l-labeled monoclonal
antibodies 3F6 and 1G7 (B). As a control, nitrocellu-
lose strips containing purified gp90 were probed with
the same labeled antibodies. Molecular size markers
(m) are shown on the left.
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F1G. 2. Reactivity of T. cruzi metacyclic trypomas-
tigote antigens with different immune sera. (A) Meta-
cyclic forms were surface labeled with 2’1 and the
detergent-lysed cell extracts were precipitated with
sera of mice immunized with heat-killed metacyclic
forms (lane 1), purified gp90 (lane 2), or gp82 (lane 3),
and analyzed by SDS-PAGE. (B) Immunoblot analy-
sis of metacyclic trypomastigote extracts upon reac-
tion with the same sera used in experiment A (lanes
1-3), followed by sequential incubation with anti-
mouse IgG conjugated to horseradish peroxidase and
the substrate diaminobenzidine. The numbers between
A and B correspond to the molecular mass of parasite
antigens.

immunodominant epitopes not shared by
gp82 and that antibodies elicited by immu-
nization with gp90 are most, if not exclu-
sively, directed to these epitopes. On the
other hand, the epitopes on gp90 shared by
gp82 would be minor epitopes and appar-
ently conformational, their reactivity with
anti-gp82 sera being abolished when the an-
tigen is immobilized on nitrocellulose filters
after denaturation. Unlike gp90, the gp82
presumably bears several nondominant
epitopes, which would induce antibodies of
different specificities, including those di-
rected to conformational epitopes shared
by gp90.

In addition to gp90, in some preparations
£p35/50 could also be visualized by antisera
to gp82. This finding was confirmed by us-
ing '>I-labeled protein A, instead of perox-
idase-conjugated anti-mouse Ig, to reveal
the immunocomplexes (Fig. 3, lane 2).
Since gp35/50 is a mucin-like glycoprotein
containing at least 60% carbohydrate
(Schenkman et al. 1993), the epitopes
recognized by anti-gp82 sera could be
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Fi1G. 3. Immunoblot analysis of T. cruzi metacyclic
trypomastigote antigens. Nitrocellulose strips contain-
ing parasite extracts were probed with sera of mice
immunized with gp90 (lane 1), gp82 (lane 2), or gp35/50
(lane 3). Lane 4 shows the strip containing gp35/50
purified by phenol extraction probed with antiserum to
gp82. '*’I-labeled protein A was used for detection of
bands. Molecular sizes, in kilodaltons, are shown on
the left.

carbohydrates. To test this possibility, we
treated nitrocellulose strips containing
metacyclic trypomastigote extract with so-
dium periodate for | hr, followed by reduc-
tion with sodium borohydride, as described
by Woodward et al. (1985). This treatment,
which destroys carbohydrate epitopes, has
been used to reveal cross-reactive carbohy-
drate determinants of 7. cruzi antigens (Xu
and Powell 1991). As shown in Fig. 4, the
reactivity of anti-gp82 sera with gp35/50
was completely abolished, and with gp82
decreased, upon periodate treatment. Of
note is the finding that the gp35/50 purified
by phenol extraction failed to induce anti-
body response. Sera of mice immunized
with gp35/50 were negative by IFA (Table
I) and were unable to reveal any parasite
antigen on immunoblots (Fig. 3, lane 3).
However, the antigenic properties of gp35/
50 appear to be preserved since it is recog-
nized by anti-gp82 sera (Fig. 3, lane 4).
Immune sera against gp82 and gp90 dis-
played comparable IFA titers and exten-
sively lysed metacyclic trypomastigotes in
the presence of complement (Table 1).
Lytic antibodies have been associated with
protection (Krettli and Brener 1982) and ac-
cordingly, mice immunized with gp90 plus
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periodate
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Fi1G. 4. Effect of periodate treatment on the reactiv-
ity of gp35/50 with anti-gp82 sera. G strain metacyclic
trypomastigote extract was subjected to SDS-PAGE
and blotted onto nitrocellulose membrane. One of the
strips was treated with sodium periodate before reac-
tion with anti-gp82 sera and '*’I-labeled protein A.
Note that reactivity of gp82 sera with gp35/50 was
completely abolished upon periodate treatment.

alum as adjuvant, have been shown to re-
sist acute infection when challenged with
metacyclic forms of virulent T. cruzi strains
(Gonzalez et al. 1991). However, immuni-
zation with gp82, following the same proto-
col, did not induce protective immunity,

TABLE 1

IFA Titer and Complement-Mediated Trypanolytic

Activity of Mouse Antisera to 7. cruzi
Metacyclic Antigens

. IFA titer” Lysis® (%)
Antiserum“ I
to Expt I Exptil¥ Exptl Exptll
gp82 1600 1600 100 90.8

£p%0 1600 3200 100 100

gp35/50 — — 2 9

NMS* — — 8 5

4 Antisera were obtained by immunization of Balb/c
mice with purified parasite antigen, according to the
schedule described under Materials and Methods.

b IFA titer is expressed as the reciprocal values of
the highest serum dilution.

¢ Percentage of lysis was determined by counting
under a phase-contrast microscope the relative num-
bers of lysed parasites versus live motile metacyclic
trypomastigotes.

4 Sera from two different groups of immunized mice
were used in experiments I and I1.

¢ Normal mouse serum.
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with immunized mice developing parasit-
emia levels comparable to those of nonim-
munized controls upon challenge.

We also determined the T cell response
induced by purified metacyclic trypomasti-
gote antigens. LN cells from individual
mice primed with gp82 were stimulated in
vitro in the presence of varying concentra-
tions of purified antigen. As shown in Fig.
5, LN cells proliferated toward gp82 in a
dose-dependent manner, maximum stimu-
lation being reached at a concentration as
low as 2.5 pg/ml. No proliferation was ob-
served with a nonrelated antigen from
Leishmania. The proliferative response
was abolished by anti-CD4 monoclonal an-
tibody, but not by anti-CD8 antibodies, at §
pg/ml. Stimulation of LN cells from mice
that received sham emulsion was negligible
(Fig. 5).

We also examined the proliferative re-
sponse of gp82-primed LN cells toward
other T. cruzi surface antigens as well as
irrelevant antigens. Proliferation was ob-
served in the presence of gp90 but not of
KLH or OVA (Table II). Similar results
were obtained with LN cells primed with
gp90 that were strongly stimulated by both
gp90 and gp82. This cross-reactivity is not
surprising considering that the known car-
boxy terminal domain of gp90 displays 40%
amino acid sequence identity with the cor-
responding domain of gp82 (Fig. 6).

Experiments of T cell proliferation with
gp35/50 consistently gave negative results.
LN cells primed with gp35/50 did not pro-
liferate even toward the homologous anti-
gen (Table II), up to 40 pg/ml.

DiscuUssION

In this study we have analyzed the im-
mune response elicited in mice by purified
T. cruzi metacyclic trypomastigote anti-
gens. Immunization of Balb/c mice with
gp82 or gp90 induced parasite-specific anti-
body as well as T cell responses, whereas
gp35/50 failed to stimulate either T or B cell
response. This lack of response does not
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F16. 5. Proliferative response of lymph node cells to gp82. Cells obtained from Balb/c mice 10 days
after priming with purified gp82 (¢ ) or with FCA alone ([J) were stimulated in virro with the indicated
doses of antigen in the absence or in the presence of anti-CD4* (X) or anti-CD8* (*) antibodies. Note
that there was no proliferation with Leishmania antigen (A). Shown are the results of one of four
comparable experiments, expressed as means of triplicates. Values of samples without antigen have

been subtracted.

necessarily mean that gp35/50 is intrinsi-
cally devoid of immunogenic properties.
Since this glycoprotein was prepared by
phenol extraction, it is possible that the im-
munogenicity of the antigen has been im-
paired by this purification procedure.

We have found that gp82 shares T cell

TABLE II
Proliferative Response of Lymph Node Cells of Mice
Immunized with Purified T. cruzi antigens

SI? in response to

T. cruzi antigen® Unrelated antigen®

In vivo

priming”® gp82 gp% gp35/50 KLH OVA
gp82 7.2 5.6 1.5 1.1 1.5
gp90 7.2 8.2 1.0 ND ND
gp35/50 1.1 0.9 1.2 1.4 1.5
KLH 1.6 1.7 ND 5.3 1.7
OVA 1.6 1.4 ND 0.9 6.5

Note. ND, not determined.

“ Mice were primed with 40-50 pg of purified T.
cruzi antigens or irrelevant proteins.

% Stimulation index (SI) = cpm of culture contain-
ing antigen/cpm of culture without antigen.

¢ The concentration of T. cruzi antigen in culture
was 10 pg/ml and that of unrelated protein was 40

pg/ml.

epitopes with gp90. In vitro proliferation
experiments showed that gp82 and gp90
stimulate CD4™ cells from mice primed
with either one of these antigens. Since the
amino acid sequence of the carboxy termi-
nal domain of gp90, deduced from a recom-
binant cDNA clone (Franco et al. 1993),
bears considerable sequence similarity with
the corresponding domain of gp82 (Fig. 6),
this cross-reactivity was not unexpected.
Actually, preliminary experiments with re-
combinant antigens containing the referred
sequences of gp82 and gp90 indicate that
common T cell epitopes are contained
within this domain.

In addition to T cell epitopes, gp82 and
gp90 also share B cell epitopes. One intrigu-
ing aspect of these cross-reactive epitopes
is that immunization of mice with gp82, but
not with gp90, elicit antibodies to these
epitopes. As a consequence, sera of mice
immunized with gp82 immunoprecipitate
both gp82 and gp90, but anti-gp90 sera only
recognize the homologous antigen (Fig.
2A). We presume that gp90 bears immun-
odominant epitopes not present in gp82 so
that antibodies generated by immunization
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gp-82 PVNNRESNGPH------- TFVITFTLCDVIVHKVPEKNSTTLLGAVLAEPISTLFIGLSYGTDGTWE
gp-90 PVNTRVNNVRHVSLSHNFTLVASVTI-----~ EEAPSADAPLMGAMLGDTNSQYTMGVLYTADKEWV

Ahh * * * * & . t. * . t_ti.i . * _*_ * _t *
gp-82 TVFNGETTTSGSTWMPGKEYQVALMLQDGNKGSVYVDGMSVGSLATLPTPEVRGAEIADFYFVGGE
gp-90 TIFNGKKTTESGTWEPGKEYQKALMLQ-GNKSSVYVDGKSLG=---=--------cwrmmmememme e

t.tti * * ek KA AARRE AAhhkd Ak AAFARR Q.-h
gp-82 DEEBDK-------—~----—--cveo— KSSSVTVKNVFLYNRPLGADELRMVKKIDGSMHGGVSR
gp-90 -ERELPLLQSERPLEYLSFCFGGCGIKNFPVTVKNVFLYNRPLNPTEMTAIK- -DRKPKDEKGR

ti' * X222 EX Y] t_ _t * *

Fi1G. 6. Comparison of sequences of the carboxy terminal domain of gp82 and gp90. The deduced
partial amino acid sequences of gp90 (Franco et al. 1993) and gp82 (Araya et al., in preparation) are
shown. Asterisks and points indicate identical and similar residues, respectively.

with gp90 are mostly directed to these
epitopes. In fact, Gonzalez et al. (1991)
have shown that most antibodies induced
by purified gp90 recognize the same or to-
pographically related sites as the monoclo-
nal antibody 1G7, which reacts exclusively
with gp90 and is known to reduce infectiv-
ity of metacyclic forms in vitro and in vivo
(Araguth et al. 1988; Yoshida et al. 1990).
On the other hand, immunization with gp82
generates a repertoire of antibodies di-
rected to different epitopes, including the
gp82-specific epitopes, the conformational
epitopes shared by gp90, and the periodate-
sensitive carbohydrate epitopes.

These differences between gp82 and gp90
may explain why immunization of mice
with gp90 confers resistance to acute T.
cruzi infection (Gonzalez et al. 1991)
whereas no such effect is observed in mice
immunized with gp82. The indications are
that antibodies to gp90, induced by immu-
nodominant epitopes not shared by other
metacyclic antigens, play a role in protec-
tive immunity. In contrast, although gp82
induces antibodies of different specificities,
it is possible that none of these antibodies
are protective. Alternatively, the correct
antibodies may be produced but the con-
centration appropriate to confer resistance
is not achieved.

Another aspect of immunization with pu-
rified 7. cruzi antigens that has been ad-
dressed in preliminary experiments is
whether it engenders nonspecific poly-
clonal cell activity, such as described by

Pestel et al. (1992). These authors have re-
ported that an octadecapeptide derived
from an 85-kDa surface protein of T. cruzi,
coupled to a carrier protein, can stimulate
lymph node cells from mice primed with
FCA, KLH, or tetanus toxoid and, in addi-
tion, antibodies elicited by immunization
with the coupled peptide react in ELISA
with irrelevant antigens, such as KLH,
OVA, BSA, and fibronectin. Since nonspe-
cific polyclonal lymphocyte activation may
play a role in the autoimmunity in chronic
T. cruzi infection (Minoprio et al. 1986), it
has been proposed that the T. cruzi octa-
decapeptide could be one of the molecules
that, through activation of polyclonal re-
sponse, leads to the appearance of autoim-
mune reaction (Pestel et al. 1992). In our
study, by testing antisera to gp80 and gp90
in ELISA, we did not detect any reactivity
with the nonparasite proteins used by Pes-
tel e al. (1992) (data not shown). Neither
have we seen nonspecifically primed T cells
respond to gp82 or gp90.

All these data indicate that, if immune
response can be biased toward the protec-
tive epitopes by specific T. cruzi antigens
following particular immunization proce-
dures, control of infection without damag-
ing effects to the host may not be out of
reach.
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