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Abstract

Palmitoylation is the post-translational reversible addition of the acyl moiety, palmitate, to cysteine
residues of proteins, and has been shown to be important in regulating protein trafficking,
localisation, stability and function. Palmitoylation is wide-spread in all eukaryotes, and recent work
revealed the presence of more than 400 palmitoylated proteins in the Plasmodium falciparum
intraerythrocytic schizont stages, including proteins involved in key aspects of malaria biology and
pathogenesis. The work described in this dissertation advances our understanding of protein
palmitoylation in Plasmodium by developing a novel method to specifically identify palmitoylated
cysteines within the P. falciparum palmitome, and characterising for the first time, the Plasmodium

DHHC and MBOAT proteins, which are thought to mediate protein palmitoylation.

In the first section of work, a quantitative mass spectrometry based approach was developed to
identify palmitoylation sites, resulting in the identification of over 100 putative palmitoylation sites in
the P. falciparum schizont palmitome. These potential palmitoylation sites can be used to guide
further experiments into the role of palmitoylation in the function of specific proteins. Pilot
experiments were also carried out with related parasites, P. berghei and Toxoplasma gondii, and

revealed palmitoylation sites that were conserved across Apicomplexan species.

The Plasmodium DHHC protein family was characterised in P. falciparum and P. berghei, establishing
that individual DHHC proteins are localised to distinct organelles, including specialised parasite-
specific organelles such as the rhoptries and the IMC. DHHC protein localisation may therefore play
some role in substrate specificity. Knock-out studies identified individual DHHC proteins that were
essential for blood stage growth, as well as proteins that could be successfully disrupted, suggesting
that a subset of DHHCs is functionally redundant. Lastly, an assay was developed to demonstrate the
palmitoyl transferase activity of the Plasmodium DHHC proteins, confirming for the first time that
these proteins are responsible for protein palmitoylation in Plasmodium parasites. This assay further
revealed that different P. falciparum DHHC proteins could palmitoylate the same target protein,

further confirming the existence of overlapping functionality for these proteins in Plasmodium.

The occurrence of palmitoylation on so many Plasmodium proteins, as well as the existence of a
repertoire of Plasmodium proteins shown to demonstrate palmitoyl transferase activity, indicate that
this post-translational modification may have an important role in the normal cellular function of the
parasite. Further study of palmitoylation in Plasmodium may thus result in the discovery of potential

therapeutic drug targets, and the assays developed here could assist in achieving this goal.
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