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Abstract:

Leishmaniasis is a vector-borne, neglected tropical disease which mainly exists in
developing countries. Across the world, 350 million people are affected by this disease
with 70,000 deaths annually. Leishmaniasis is also becoming an emerging threat to public
health in the United States due to autochthonous infections reported in southern United
States. Several therapeutics exist, mostly drugs, however, they are often expensive, highly
toxic, and require hospitalization. The successful vaccination against leishmaniasis termed
“Leishmanization”, where deliberate inoculation with a low dose of virulent parasites
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confers protection, has been discontinued due to safety concerns. Currently there are no
approved anti- Leishmaniavaccines for humans.

Recently, our lab developed a genetically modified, live attenuated dermotropic
Leishmaniavaccine candidate using CRISPS-Cas9 mediated gene-deletion of centrin gene,
LmCen-/-. Preclinical studies evaluating the safety and efficacy of this vaccine candidate
have shown robust protection from challenge infections in mouse and hamster models.
However, the mechanism and pathway leading to protection are not well understood,
resulting in a gap of knowledge of how protection is attained, and which markers can
identify them. In this work, transcriptomics is used to evaluate the molecular mechanisms
of the immune response following inoculation with LmCen-/-. and LmWT. Additionally, an
integrated bioinformatics approach is used to identify sighature biomarkers of
immunogenicity. Finally, the role of type | IFN response in protection following
immunization with live attenuated Leishmania parasites is elucidated.

These findings could address the progress of disease and potentially be used for evaluation
of Leishmaniavaccine candidates in upcoming clinical trials. Finally, these studies will
advance the regulatory path related to the assessment of safety and efficacy
characteristics of live attenuated parasitic vaccines.
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