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Exploring aspartic protease inhibitor binding to
design selective antimalarials
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Selectivity is amajor issue in the development of drugs targeting pathogen aspartic proteases. Herewe explore
the selectivity determining factors by studying specifically designed malaria aspartic protease (plasmepsin)
open-flap inhibitors. 2-Aminoquinazolin-4(3H)-one based plasmepsin inhibitors with various flap pocket sub-
stituents are synthesized and their potencies against several aspartic proteases are determined. Metadynamics
simulations are used to uncover the complex binding/unbinding pathways of these inhibitors, and describe
the critical transition states in atomistic resolution. Our findings demonstrate that plasmepsin inhibitor se-
lectivity can be achieved by targeting the flap loop with hydrophobic substituents that enable ligand binding
under the flap loop, as such behaviour is not observed for several other aspartic proteases. The ability to
estimate compound selectivity before they are synthesized is of great importance in drug design, therefore,
we expect that our approach will be useful in selective inhibitor design not only against aspartic proteases,
but other enzyme classes as well.
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