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‘ ABSTRACT

Plasmodium faiciparum dihydrofolate reductase (pfDHFR) is a validated
target of antifolate antimalarial drugs such as pyrimethamine and cycloguanil, two of
the few drugs once used effectively in the treatment of malaria. Resistance to these

- drugs has been shown to be due to mutations which reduce the binding affinity of the
drugs to the enzyme. The fact that the WR99210 has been shown to be effective
against both wild-type and mutants that are cross resistant to other antifolates has
made WR99210 a potentially attractive inhibitor.

The goal of this study was to investigate whether resistance to WR99210 (BRL
6231[4,6-diamino-a,2-dihydro-2,2-dimethyl-1-(2,4,5-trichlorophenoxypropyloxy)-
1,3,5triazine]) could be induced and, if so, which amino acids in the DHFR were
responsible for the resistance. Our strategy therefore included identification of amino
acid residues which are at close proximity to the 2°,4’,5’- trichlorophenoxy propyloxy
group of WR99210. We succeeded in developing a bacterial complementation assay
based on the ability of pf~dhfr gene to complement E. coli in which the endogenous
bacterial DHFR activity was inhibited by trimethoprim (Tmp). Thus the ability of the
cell to survive on minimal agar plate was dependent solely upon the activity of
pfDHFR expression. On selective media containing Tmp and WR99210 the growth of
the wild-type pfDHFR and other drug-sensitive mutants were inhibited. Only the cells
expressing mutant DHFRs with the ablility to overcome the inhibitory effect of the
tested inhibitors could survive. Randomly mutated libraries of pfdhfr were
constructed using degenerate oligonucleotide pfu mutagenesis (DOP) to randomly
mutate residues 50-55, 110-115, 189-191 and 213-215. Using the synthetic gene
encoding the wild-type pfdhfr as template, mutants resistant to WR99210 were
selected by bacterial complementation system.

Both natural and non natural mutants were identified (C50R and Y191N).
Cell-based assay and kinetic studies showed that these mutants exhibited ~3-4 fold
more resistance to WR99210 than the wild-type enzyme. This powerful selection
system should be useful in obtaining other mutants for inhibition screening.
Biochemical and structural analyses of these mutants would lead to a better
understanding of enzyme-inhibitor interactions which in turn would provide insight
into the design and development of novel effective anti-malarials.
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