Abstract

Control, and ultimately eradication of malaria will require a variety of new antimalarial drugs.
Progress towards this goal is hampered by inadequate reverse-genetic tools for identifying drug
targets and antimalarial mode of action. The aim of the project was to refine the glmSribozyme
reverse genetic tool developed in our laboratory. This tool can be used to attenuate the expression
of essential genes, including drug targets. Clonal integrant transgenic parasites were established
for the dihydrofolate reductase-thymidylate synthase (DHFR-TS) and deoxyhypusine synthase
(DHS) genes. For the DHS gene, transgenic parasites with both the active glmSribozyme and the
inactive M9 variant as a control were obtained. Up to ten-fold attenuation of target gene
expression was observed in transgenic parasites carrying insertion of the active gilmSribozyme
when treated with D-glucosamine (GlcN). In contrast, no significant attenuation of DHS
expression was observed in DHS modified parasites with the M9 variant inactive ribozyme.
Attenuation of DHFR-TS and DHS expression in transgenic parasites led to a significant growth
defect, thus validating these genes as essential. A chemogenomic profiling method was developed
in which growth inhibition of antimalarial compounds was quantified under normal and gene-
attenuated conditions in the transgenic parasites. The mode of action of antimalarial compounds
was manifested as increased sensitivity to growth inhibition under gene-attenuated conditions.
Two novel inhibitors of DHFR-TS were identified from screening the Malaria Box compound
library of 400 compounds. Using the same method, the DHS gene was identified as the target of
N1-guanyl-1,7-diaminoheptane, a known inhibitor of DHS enzymes in other organisms. In
conclusion, a novel antimalarial target (the DHS gene) and the mode of action of two novel
antimalarial compounds were identified. Future studies utilizing the tools and methods developed
from this study could lead to identification of more drug targets and greater understanding of

antimalarial mode of action.
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