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Malaria is caused by an intracellular pathogen, Plasmodium falciparum, which alternates its life cycle between mosquito 
and human hosts. Within the human host the parasite undergoes asexual reproduction during the blood stage of its life 

cycle. Haemozoin formation is an important biological process in the malaria parasite that enables this pathogen to survive 
within the human host. Plasmodium falciparum sequesters within the host erythrocyte and forms an acidic digestive vacuole 
where haemoglobin is degraded and globin used as a nutrient source. Toxic free haem undergoes biocrystallization to form 
inert haemozoin, a dynamic yet crucial process around which there is still debate as to whether proteins or lipids mediate 
the process. An interrogation into the lipidome of the digestive vacuole was carried out to help elucidate the mechanism of 
haemozoin formation. The blood stage of Plasmodium falciparum was maintained in continuous culture. Mature trophozoites 
were harvested by saponin lysis then used to isolate digestive vacuoles. Isolated haemozoin was purified and proteins and 
lipids extracted. Thin layer chromatography, confocal microscopy and lipidomics based on mass spectrometry were employed 
to identify and quantify lipid species. Thin layer chromatography illustrated that dissolved haemozoin releases entrapped 
lipids with a unique lipid profile, consisting mainly of neutral lipids. Mass spectrometry identified acyl carnitine, cholesterol 
and cholesterol esters, with glycerolipids that are parasite specific. Surprisingly, cholesterol and cholesterol esters which are 
naturally abundant in the host erythrocyte were found to be associated with haemozoin in higher abundance than previously 
reported glycerolipids. Various lipid compositions obtained from mass spectrometry data was used to monitor β-haematin 
(synthetic haemozoin) formation and the rate at which this form. The presence of cholesterol within haemozoin provides new 
insights into lipid composition, haemozoin formation and overall malaria parasite biology.

Figure 1: Schematic showing the degradation of haemoglobin (Hb) in the malaria parasite and the biocrystallization of haem into haemozoin, a dynamic process 
that is not well understood.
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