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ABSTRACT

The resistance to commonly used antimalarial drugs, and spread of insecticide
resistant vectors constitute major causes behind the re-emergence and severity of a
worldwide malaria problem. Methionine synthase(MS) plays a vital role in production
of methionine that is subsequently used to generate folate derivatives(FDs). Rapidly
dividing cells such as tumors, bacteria and malaria parasites rely heavily on the
availability of FDs for their growth and development. Thus, inhibition of the MS
activity can greatly affects cell division, through inhibition of DNA replication and
protein synthesis. This feature has been exploited for the identification of MS gene in

Plasmodium falciparum for the development of antimalarial drugs.

In this study we employed molecular biological techniques to identify,
characterize and study the MS in P. falciparum. The MS candidate gene(PFL1625w)
was amplified from genomic DNA of 3D7 strain Plasmodium falciparum by using
polymerase chain reaction(PCR). Then, PFL1625w gene was ligated with pET28a

vector and transformed into DH5a competence cell. After confirmed with DNA



sequencing, positive colonies were induced with 0.4 mM IPTG for protein expression.
Moreover, protein band of interest was extracted and analyzed by LC-MS/MS. The
result showed that our protein was appeared in insoluble fraction and showed
complete homology with predicted protein from PFL1625w gene. To test whether our
expressed protein possessed an biological activity of homocysteine methyl-transferase
or not, a complementation assay was performed using RK4536, an E. coli strain
lacking both cobalamin-dependent and —independent methionine synthase activities,
cultured in M9 minimal media with or without methionine. Unfortunately, no growth
from RK4536 cells harbouring pET28PFL1625w plasmid was observed from M9

minimal media without methionine.

This study demonstrated that our expressed protein wasn’t possessed an activity
for methionine synthase which might be caused by their conformation during
expression process. In addition, further investigation is needed to improve the
solubility of PFL1625w recombinant protein in order to be able to study its biological
activity which is predicted to be important. The discovery of methionine synthase in
Plasmodium spp. may lead to identification of novel drug target which is in need in

the process of antimalarial drug discovery.
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