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Analysis of the Plasmodium falciparum proteome by high accuracy mass spectrometry
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Recent developments in highly sensitive mass-spectrometric techniques combined with database homology searches have revolutionized protein analysis and identification. Determination of the ‘proteome’ – the complement of proteins expressed in a given stage - is instrumental in identification of disease markers, elucidate biological pathways and validate drug-targets. Parasites, organelles or protein complexes can be analysed by mass-spectrometric measurements to identify stage-specific, secreted and membrane-associated proteins. 

In collaboration with the laboratory of Matthias Mann, Odense University Denmark, we have used large-scale high accuracy mass spectrometric proteome analysis of asexual and sexual blood stages selected stages of the human malaria parasite Plasmodium falciparum to identify proteins involved in sexual stage biology. The analysis revealed 1,289 proteins of which 714 proteins were identified in asexual blood stages (left panel), 931 in gametocytes (right panel) and 645 in gametes. The last two groups provide insights into the biology of the sexual stages of the parasite, and include conserved, stage-specific, secreted and membrane-associated proteins. A subset of these proteins contains domains that indicate a role in cell–cell interactions, and therefore can be evaluated as potential components of a malaria vaccine formulation. We also report a set of peptides with significant matches in the parasite genome but not in the protein set predicted by computational methods. Post genome analyses have been used to confirm and modify the annotation and impose a sense of the spatial, temporal and developmental utilisation of genetic information by the organism.
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