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ABSTRACT

Plasmodium vivax is the most prevalent cause of human malaria in tropical
regions outside the African continent. The lack of a routine continuous in vitro
culture of this parasite makes it difficult to develop specific drugs for this disease. To
facilitate the development of anti-P. vivax drugs, effective and P. vivax-specific
screening models are needed. In this study, as an in vivo screening model, the rodent
malaria parasite Plasmodium berghei was genetically modified to stably express

either wild type or mutant P. vivax dihydrofolate reductase-thymidylate synthase
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(DHFR-TS) enzymes replacing the host’s own DHFR-TS enzyme. P. berghei
parasite was transfected with DNA constructs bearing pyrimethamine sensitive (wild-
type) and pyrimethamine resistant (mutant) alleles of pvdhfr-ts. Double crossover
homologous recombination was used to replace the endogenous pvdhfr-ts with P.
vivax homologous genes. In addition, small-scale in vitro culture and purification of
P. berghei was also developed to obtain mature schizonts for a single transfection.
The integration of pvdhfr-ts genes via allelic replacement was verified by PCR and
Southern analysis. The transgenic parasite clones were validated as models by
standard drug screening assays. Drug susceptibility assay showed that the transgenic
P. berghei line stably expressing the wild type PVDHFR-TS enzyme was as
susceptible to antifolate drug, pyrimethamine, as the P. berghei parent line, whereas
the transgenic P. berghei line stably expressing the double mutant PvDHFR-TS
(SP21; S58R/S117N) enzyme was resistant to pyrimethamine. The growth and
sensitivity to other types of anti-malarial drugs in these transgenic parasites were
otherwise indistinguishable from the parental parasites. With the permanent
integration of pvdhfr-ts gene in the genome, these transgenic parasites expressing
PVDHFR-TS are genetically stable and will be useful for screening anti-P. vivax
compounds targeting PvDHFR-TS. It also demonstrates that the transfection system
has the potential to provide a screening system for drug development and for studying

drug resistance mechanisms in P. vivax.
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