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ABSTRACT
Plasmepsins I and II (PM I and I) are aspartic proteases involved in the initial

steps of hemoglobin degradation in the food vacuole of Plasmodium parasite. These
proteins are validated drug targets for antimalarial chemotherapy approved by WHO.
The two enzymes are 73% identical, but have different substrate and inhibitor
specificities. The X-ray structures of pro and mature forms of PM II are available,
whereas the structure of PMI has not been determined yet. To understand the
differences in the selectivity of the two enzymes, we have identified nine amino-acid
residues, which are in proximity of pepstatin inhibitor in the PM II active site and
whose sequences differ from those of PM 1. These residues of PM II were mutated to
the cognate amino acids of PM 1. Kinetic parameters for substrate (Km, kcat,
kcat/Km) and inhibitors (Ki or ICso) for the PM II-mutant were similar to those of
wildtype PM II. Cleavage specificity was assessed using hemoglobin or a random
decamer peptide library as substrate. Again, PM II-mutant behaved like PM II-WT
rather than PM I-WT. These results suggest that differences in plasmepsin specificity
might depend more on conformational differences of active site caused by distant
amino acids than on specific variation in active-site amino acids.
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