Characterization of Trypanosoma cruzi Glucose-Regulated Protein 78 as
Cellular and Blood Biomarker of Chagas Disease
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Materials and Methods

 Chagas disease (CD) is caused by the blood borne
pathogen Trypanosoma cruzi (T. cruzi). By affecting
approximately 8 million people, it is now one of the
most prevalent public health problems in Latin America.
 CD migrated to USA and other continents due to
population migration. The U.S. has documented several
cases of T. cruzi transmission by blood transfusion or
organ transplantation.
 Most of the CD patients are asymptomatic. Only a third
of them develops severe cardiac or gastrointestinal
symptoms.
 Only two drugs available to treat CD and have significant side effects and may not reach
therapeutic levels in deep tissues where surviving intracellular amastigotes can cause
persistent infection.
 The detection of parasites during a chronic infection is limited.
 One approach to identify T. cruzi infected tissues in the host could be to use molecular
imaging techniques such as MRI. To that end we propose to identify cell surface biomarkers
of T. cruzi infected cells. These cell surface makers will be used as specific targets for
molecular probes to localize host tissues and organs harboring parasites by in vivo imaging.
These makers will also be used target drug to infected cells.
Hypothesis: Host cells infected by the intracellular pathogen T. cruzi express parasite proteins
on their surface.
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Polyclonal antibody generated against recombinant T. cruzi GRP-78 shows
high antibody titer by ELISA and reactivity with its recombinant protein and
with the parasite native proteins by western blot.

Western Blot

• Live IFA results suggests that parasite GRP78 is present at the cell surface of T. cruzi infected
MK2 cells
• To confirm cell surface expression, we generated monoclonal antibodies (mAbs) against T.
cruzi GRP78 recombinant protein
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Detection of T. cruzi GRP78 in acute and chronically
infected mouse plasma by ELISA by using mAb 9.1
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 Mice infected with T. cruzi
(acute infection) in SW mice and
(chronic infection) in C57BL/6
mice, had a significant mean
signal over cutoff (S/CO) higher
than in the non-infected group
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 In both acute and chronic phase, parasite GRP78 was found in blood of T. cruzi infected
mice, suggesting it could be used as blood bio-marker of Chagas disease
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 In all step we screened parasite specific clones by direct ELISA by parasite GRP78 or negative selection by
Human GRP78

 mAb clone 9.1 showed reactivity with its recombinant protein and with the parasite native proteins by
western blot. It also detects GRP78 made by extracellular parasite (Epimastigotes/Trypomastigotes)
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Presence of p-GRP78 in extra cellular vesicle secreted by T. cruzi infected MK2 cells at 3dpi
tested by western blotting using mAb 9.1
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Rabbit polyclonal antibody was generated against the T. cruzi GRP78 recombinant protein, expressed
as recombinant proteins in E. coli.

Un-infected

Live IFA with mAb 9.1 confirms the presence of parasite made GRP78 at the surface of
infected MK2 cells in-vitro

 Clone 9.1 (mAb 9.1) was checked for reactivity with its recombinant protein and with the parasite native
proteins by western blot

Results and Discussion
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Western blotting result confirms, presence of
parasite made GRP78 at the extra cellular vesicle
secreted by T. cruzi infected MK2 cells

To check the presence of T. cruzi GRP78 at the surface of infected host, we used MK2 cell
culture in-vitro model of T. cruzi infection
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 GRP78 has low homology to the host
 ER stress promotes cell surface expression of GRP78
 GRP78 can be a therapeutic target
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Live IFA with T. cruzi infected/uninfected MK2 cell:
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Live infected MK2 cells were first blocked (10% goat serum) and then incubated with primary
antibody (GRP78) on ice. After that cells were fixed and permeabilized by 4% PF and methanol and
then incubated with alexa594 and DAPI was added before scanning under microscope
(Magnification 100x)

Seven parasite markers possibly expressed at the surface of infected cell were identified by mass
spectrometry analysis
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T. cruzi Life Cycle
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Red (Cye5)= Infected cells
Green (Cye3) = Non-infected cells
Ratio of dye signal intensity (Infected/non-infected)

Objective: The goal of this study is to provide additional experimental evidence that parasite made
proteins are present on the T. cruzi infected host cell surface and to determine whether they are also
secreted and could be use as cellular and/or blood biomarker of CD.
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Antisera GRP78 reacted specifically with both the extracellular parasite and intracellular
amastigotes of T. cruzi (CL-GFP strain) by IFA in fixed and permeabilized condition: Magnification
100x
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2D Fluorescence Difference Gel Electrophoresis analysis of proteins isolated from surface membranes
of T. cruzi infected and non-infected cells
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Background: Chagas disease (CD) caused by blood borne protozoan Trypanosoma cruzi is an illness
that affects about 8 million people mostly in Latin America but also in the U.S and other countries due
to population migration. The parasite infects and grow within nucleated cells in various tissues. T. cruzi
infection can induce endoplasmic reticulum (ER) stress and ER stress induces cell surface translocation
of the ER chaperone GRP78. Using a proteomics approach, we previously identified the parasite-GRP78
protein at the surface of infected host cells in vitro.
Purpose: The goal of this study is to provide additional experimental evidence that parasite made
GRP78 is indeed present on the T. cruzi infected host cell surface and to determine whether it is also
secreted and could be use as cellular and/or blood biomarker of CD.
Methodology: The parasite-GRP78 (pGRP78) was recombinantly expressed in bacteria. Specific
polyclonal and monoclonal antibodies were generated against pGRP8 and tested by ELISA and Western
blot against the recombinant protein and parasite cell lysates. These specific antibodies were also
tested by immunofluorescence assays (IFA) under fixed and native conditions with infected MK2 cells
and to detect pGRP8 in exosomes isolated from T. cruzi infected MK2 cell culture medium.
Results: Anti-pGRP78 polyclonal antibody showed high titers by ELISA and single-band reactivity by
Western blot, with T. cruzi lysates. It reacted with the native pGRP78 by IFA using fixed and
permeabilized preparations of both extracellular parasites and infected MK2 cells. Importantly, IFA
performed under native conditions showed labeling of the infected host cell surface membrane.
Monoclonal antibodies made against pGRP78 confirmed presence of pGRP78 on the infected host cell
surface. The pGRP78 was detected in extracellular vesicles purified from infected MK2 cells, suggesting
it’s release by infected cells. This protein was also detected by ELISA in blood of T. cruzi infected Balb/c
and C57BL/6 mice.
Conclusion: These results show that the parasite-GRP78 is present at the surface of infected MK2 cells
in vitro. This protein is release by infected cells and present in blood of infected mice, suggesting its
potential use as specific cellular and/or blood biomarker of Chagas disease.
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• Using a proteomics approach, we identified T. cruzi GRP78 protein
expressed at the surface of infected host cells.
• Anti T. cruzi GRP78 polyclonal antibody reacted with the cell surface of T.
cruzi infected MK2 cells in live IFA (non-fixed, non-permeabilized).
• Monoclonal antibodies confirmed presence of T cruzi GRP78 on the
infected host cell surface.
• T. cruzi GRP78 was also detected in extracellular vesicles purified from
infected MK2 cells, suggesting it’s release by infected cells. This protein was
also detected by ELISA in blood of T. cruzi infected Balb/c and C57BL/6 mice.
• Live IFA and ELISA results support the use of T. cruzi GRP78 as a specific
cellular and/or blood biomarker of Chagas disease.

