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Malaria is a major public health threat. Everyday more than 3,000 children are
killed by malaria. This report includes three malaria research topics namely the
evolution process behind anti-folate drug resistance, malaria antigenic variation and
molecular machineries underlying red cell membrane elasticity.

On the drug resistance topic, we showed that the evolutionary processes
leading to drug-resistant phenotypes follow few specific paths. Our system of interest is
anti-folate resistant mutations at dihydrofolate reductase-thymidylate synthase (DHFR-
TS). We tested and compared all possible paths toward the most resistant phenotype.
The advantage of drug resistance is counter-balanced by the loss of protein function.
Our finding helps explain the distribution of malaria mutants in the field.

The second topic involves malaria antigenic variation. The var antigen gene
family can switch between their large repertoires to avoid the host immune system. In
red blood cells with abnormal hemoglobin, the antigenic protein cannot be effectively
transported to the red cell membrane. We asked whether the reduced exposure to
human immunity affects the diversity of the var transcripts. Here we report our progress
on this project and the analysis of the var transcripts from samples with abnormal
hemoglobin traits.

The third topic is on the band 3 complex which is responsible for red cell
membrane elasticity. Malaria infection perturbs its organization and makes the red cell
membrane rigid. We purified the complex for studying structural determination using

single-particle cryo-electron microscopy.





