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Abstract
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Malaria affects about one million of deaths each year. Systematic investigation
of the antimalarial targets and inhibitor binding will lead to a knowledge-driven inhibitor
design. Plasmodium falciparum dihydrofolate reductase (P-DHFR) is an interesting
antimalarial target because its inhibition by antifolate is known to shut off the DNA
synthesis of the parasite. In this research, X-ray structures of DHFR from various
species were investigated in terms of similar shape complementarity and differential
interaction distances to assist in the design of tailor-made inhibitors. To understand the
pocket selectivity, the Mantel test was used to find the relationship among the shape of
binding sites of ligand bound complexes. Conserved neighboring atoms were presented
as molecular surfaces and those ones that are conserved in type and position through
evolution were highlighted. The DHFR pockets bound to folate substrates are found to
be more flexible than the structures of pockets which bound to their inhibitors. Distances
between amino acid residues surrounding the pocket were measured and the Partial
Least Square methods were applied to extract influential distances which correlate well
with the binding constants. A mutant with better affinity and 2 inhibitors were proposed

which will benefit the design of novel DHFR inhibitors and binding affinity prediction.
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