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Abstract
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Malaria remains the most important parasitic infection and one of the most prevalent infectious diseases.

More than 200 million cases and at least 600,000 consequent deaths are estimated to occur annually.
Artemisinin based combination (ACT) drugs have been recommended by the World Health Organization as the
first-line treatment to be used effectively against P. falciparum. Artemisinin and its derivatives resistance have
emerged. It is considered as a major threat to global plans to control and eliminate malaria as the artemisinins
are a key component of antimalarial treatment in the malaria-endemic World. Although progressed efforts have
been made, the mechanism underpinning drugs action has not been well understood. Recently, it was suggested
that transcription-associated proteins (TAPs) are importance and essential in parasitic response to artemisinins.
Comparative transcriptomic and proteomic analyses of Plasmodium spp. suggested the differential expression of
these genes encoding regulatory factors may contribute to the global changes in the transcriptome observed in
the artemisinin resistant parasites. Therefore, we studied the role of TAPs in the regulation of gene expression of
Plasmodium  falciparum is particularly of interesting in the mechanism of malaria parasite responding to
artemisinins.  Due to the lack of antibodies against transcription-associated proteins for P. falciparum, we
developed transient transfection platform for P. falciparum to produce the stable episomal transfection parasite
which TAPs tagging with green fluorescent protein (GFP) protein by using DNA Cloning and tagging with green
fluorescent protein (GFP) protein. The characterization of TAPs were performed using fluorescence microscope to
visualize and localize the proteins within malaria parasite. The expression profile of TAPs were performed by
using quantitative real-time PCR technique to investigate gene expression profiles during erythrocyte stage
development. Plasmids were successfully construction for episomal transfection P.falciparum which TAPs tagging
with green fluorescent protein (GFP) protein. The localization of TAPs proteins were performed for 3 proteins:
PF3D7_ 1128600, PF3D7_1006200 and PF3D7_ 1126900 showing differences location within malaria parasite but
mainly to cytoplasm of trophozoite and schizont stages. Gene expression of transcription-associated proteins
(TAPs) of 18 genes studying showed 15 genes are over-expressed and 3 genes are under-expressed which have
dynamic changes of the transcription reflecting drug-exposure. The result demonstrates that the developed
transient transfection platform for P. falciparum is an effective tool to visualize the localization of particular RNA
binding proteins of the malaria parasite. The characterization of TAPs is importance for studying mechanism of
malaria parasite responding to artemisinins. The further study for the other RNA binding protein fused to GFP
proteins could be generated and would provide a better overall view of RNA binding proteins in P. falciparum.
This studies provide novel insights into the parasite transcription and thus allow better understanding of
mechanism of the drug action. This study together with the previously published expression profiles will help for
better understanding of P. falciparum biology and may lead to the potential development of novel therapeutic
agents for malaria.
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