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ABSTRACT

Malaria is a tropical disease caused by the protozoa (Plasmodium spp.) that
can be transmitted by Anopheles mosquito vector to different hosts including human
being, rodent and avian leading to serious symptoms and death. Plasmodium parasites
are increasingly resistant to anti-malarial drugs continuously in many endemic areas.
Modification of the drug used and formulation of combined drugs can increase
efficiency of anti-malarial activity and lower incidence of the drug resistance.
Metionine synthase (MS) involves the synthesis of methionine (Met) which is
important for catalysis of DNA methylation in all living cells. A previous study
reported that cultured P. falciparum had 105-kDa MS enzyme. If so, inhibition of the
MS activity can affect division and development of malaria parasites. The
Plasmodium MS could be the target along with thymidylate synthase (TS) of anti-

folate drug to increase the efficiency and reduce the resistance of anti-malarial drugs.
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In this study, we validated conventional biochemical techniques to identify,
characterize and study the MS in mouse liver, and utilized the techniques to detect the
MS in Plasmodium malaria parasites.

We successfully isolated MS from the mouse hepatocytes (70% purity, 0.28%
yield). Possibly, fraction 2 obtained from Sephadex G200 gel filtration contained the
MS with a molecular weight of 143 kDa. The fraction dose-dependently catalyzed the
conversion of homocysteine (HCy) to Met along with that of methyltetrahydrofolate
(CH3-THF) to tetrahydrofolate (THF). Increase of OD at 350 nm of
spectrophotometry and peak height at a retention time of 5.95 min of the HPLC
demonstrated the MS-catalyzed production of THF. Appearance of Met peak at a
retention time of 20.09 minute in HPLC assay indicated the produced Met. Output of
the study was utilized as a model to investigate MS enzyme in human malaria
parasites (P. falciparum) and rodent malaria parasite (P. berghei).

In SDS-PAGE analysis ranged 90-135 kDa, P. berghei lysate contained only
one protein band with an approximate molecular weight of 115 kDa while P.
falciparum lysate contained three suspected protein bands. However, the parasite
lysates neither catalyzed the production of Met nor THF.

In conclusion, MS was not found in P. berghei- and P. falciparum-parasitized
red blood cells. Possibly, amount of the Plasmodium MS may be too low to be
detectable. Thoughtfully, the malaria parasite may not require the MS for synthesis of
methionine like the other organisms but directly utilize abundant methionine derived
from hemoglobin degradation. Moreover, Plasmodium MS still remains obscured and
genomic tools are necessary for further investigations to confirm the existent or

absence of this enzyme.
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