Abstract

The unique biology of malaria parasites hinders the effort to control and eliminate them
in several global efforts. The molecular toolkits commonly used in several model organisms are
not application with the parasites due to the differences in DNA repair, genetic recombination
and gene expression. This has created a major problem since many crucial questions related to
malaria drug resistance and pathogenesis cannot be tested.

The use of the latest CRISPR genome editing technology in combination with
conventional molecular genetic tools is the focus of this project. We have used these tools to
modify malarial genes to answer critical pressing questions regarding piperaquine resistance. The
work has led to the discovery related to the role of telomere healing in the loss of the gene
encoding an antigen for malaria detection worldwide. The CRISPR effector has also been
developed as a tool for gene expression control with a DiCre switchable mechanism. These
regents provide the much-needed tools for the malaria research community.
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