The role of methyl-binding proteins in Plasmodium falciparum pathogenesis
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The apicomplexan parasite Plasmodium is responsible for malaria remains a high disease burden worldwide, causing close to half a million deaths and an estimated 219 million clinical cases (WHO. World malaria report., 2018). Plasmodium falciparum is one of the highly virulent species among malaria-causing parasites. Its persistence during erythrocytic stages depends on the successive expression of variant antigens on the surface of infected erythrocytes to establish chronic infection in the host. Although epigenetics plays a crucial role in var gene regulation, the mechanism is still unclear. Post-translational modifications of histones serve as docking sites and as the signal for effector proteins and chromatin-remodeling enzymes to achieve tightly-controlled gene expression. Our research focuses on the identification of epigenetic reader domain proteins in P. falciparum and to characterize its potential function in parasite gene regulation. Histone H3 Lysine 9 trimethylation (H3K9me3) marks are enriched on all suppressed var genes and mutually express one var gene at the time of infection. The var genes are clustered to the nuclear periphery to maintain the suppressed state during P. falciparum development in RBCs. However, the mechanism by which the parasite regulates this process is unknown. We identified a novel chromodomain containing protein that interacts with histone H3K9me3; we propose that such modification specific interaction of methyl binding proteins on nucleosome could mediate the clustering of var genes to the nuclear periphery and leads to var gene suppression in P. falciparum. This study would uncover the novel mechanisms of virulence genes expression and may identify the potential path for vaccine development.
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