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Abstract:

Chagas disease (CD) is a neglected tropical disease caused by the parasite Trypanosoma cruzi
(T. cruzi) and estimated to affect 7 million people globally. Cases of the disease are rapidly
spreading to other parts of the world due to immigration of infected individuals from the endemic
regions of South and Central America and the expansion of the insect vector’s habitat due to
climate change. As such, improvements in the detection and management of the disease are
urgently needed. Current treatments are effective only if administered early in the course of
infection and are poorly tolerated in adults. To address this problem in two ways, this work
explores means of earlier detection of T. cruzi infection, specifically in infants congenitally
infected with CD, and to characterize a poorly studied T. cruzi protein that seems crucial to
infection and may therefore be a promising therapeutic target. First, urine samples obtained
from a cohort of infants in an endemic area were analyzed using affinity concentration
techniques and mass spectrometry analysis to identify biomarkers of CD. Two peptides, derived
from the T. cruzi mucin-associated surface protein and trans-sialidase families, were identified
as consistently present in the urine of infants infected with T. cruzi. Antibodies against these two
peptides were developed, and their ability to differentiate between the urine samples of
congenitally infected infants and healthy controls was validated using a group of 35 urine
samples. Cases and controls were differentiated with a sensitivity of up to 89.5% and a
specificity of up to 93.8%, suggesting that these antibodies could form the basis of a reliable test
for CD in the target population. A competitive lateral flow immunoassay was developed as a
proof of concept.
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