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Plasmodium falciparum causes the most serious form of human malaria. Widespread

multi-drug resistance raises an urgent need for new antimalarial drugs and investigation of
potential target enzymes at the biochemical and molecular level. So far, two enzymes involving
DNA replication, DNA polymerases and DNA topoisomerase Il were studied as possible target
enzymes. Fractionation of P. falciparum cellular extracts by fast protein liquid chromatography
identified at least two different DNA polymerases. One DNA polymerase fraction copurified
with a primase activity and therefore contained DNA polymerase & Its relative resistance to
butylphenyl dGTP indicates that there is possible structural differences between host and parasite
DNA polymerase &¢. The other DNA polymerase matched eukaryotic DNA polymerase Yin all
properties tested and it was sensitive to diphosphorylated (s)-9-(3-hydroxy-2-phosphonyl-
methoxypropyl) adenine which is an antiviral agent. Partially purified DNA toposiomerase II
from P.falciparum showed ATP-and Mg**-dependent activities in decatenation assay the same
as in other eukaryotes. This enzyme was sensitive to both prokaryotic and eukaryotic DNA
topoisomerase II inhibitors. In addition, 9-anilinoacridines and pyronaridine were able to inhibit

the enzyme activity and also inhibited the parasite growth in vitro.

Key words: Plasmodium falciparum, DNA polymerase, DNA topoisomerase II.
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A, HPMPA; B, HPMPApp; C, BuPdGTP; D, Aphidicolin.
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Table 1. IC50 values for several DNA polymerases inhibitors on As and Ar DNA polymerases from
P.falciparum and P. berghei.
P. berghei P. falciparum
A’ A" A’ AR
Aphidicolin 7.4 M 4000.0 pM 2.70 \M >1000.0 \M
BuPdGTP 25.0 \M 22.0 \M 6.60 UM 17.0 pM
AraATP - - 20.50 UM >40.0 UM
N-ethylmaleimide <1.0 mM 8.0 mM 0.25 mM <0.1 mM
ddTTP 0.8 mM resistant resistant sensitive
HPMPApp 38.0 \M 520.0 UM 39.0 \M 1.0 M
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Table 2. The properties of DNA topoisomerase I and II.

Type I Type II

Property E.colf Eukaryotic® Gyrase Eukaryotic
DNA strands cleaved one one two two
Subunit mass (kDa) ~100 ~95 97,90 ~150
Subunits monomer monomer AZB2 homodimer
ATP requirement no no yes yes
Mg* requirement yes no yes yes
DNA -dependent ATPase no no yes yes
Makes( - )supercoils no no yes no
Relaxes( - )supercoils yes yes no’ yes
Relaxes(+)supercoils no yes yes* yes
Catenation knotting yes yes yes yes

°E coli topo I and topo III.

*Yest TOP3 most likely encodes a type I enzyme with characteristics similar to those of the E.coli rather than the eukaryotic enzymes.

“Yes in the absence of ATP

By introduction of negative supercoils.
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Figure 2. Decatenation Activity of partially purified DNA topoisomerase II of Plasmodium falciparum in

fractions eluted from the Mono Q column. Kinetoplast (kDNA),open circular (OC),linear and closed

circular Molecules (CC) are indicated.
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Figure 3. Structure of DNA topoisomerase II inhibitors.
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A, 9-anilinoacridines B, Pyronaridine; C, m-AMSA;

D, Ofloxacin; E, Etoposide.
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