Genome metabolism of Plasmodium falciparum
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any uracil in the genome?
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The constrained DNA synthesis of Plasmodium falciparum parasites indicates the
possibility of increased uracil content as a result of either oxidative deamination or thymine-
replacing incorporation. We found higher levels of uracil in the different parasite stages,
compared to other organisms. Based on a systematic assessment of genome and
transcriptome databases, uracil-DNA repair relies on one uracil-DNA glycosylase and

proceeds through the long-patch base-excision repair.
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DNA replication cycleswithinthe intraerythrocytic stages proceed in an environmentrich in oxidative conditions. Especially, free heme and iron during the hemozoin formation process pose

notable oxidative stress, which may result in DNA modifications (eg. oxidative cytosine dea

mination leading to uracil and other oxidative processes). The specific AT-rich composition of

genomic DNA In Plasmodia (~80% in exonic and ~90% in intronic regions?!) may also facilitate the appearance of uracil inthe DNA. The AT richness of the genome may increase the possibility

of uracil content, as huge amounts of thymidines are incorporated, giving more chance for th
AT content. We therefore wished to determine uracil levelsin genomic DNA of P. falciparum d

e polymerase to mistake thymidines with uridines as compared to a genome with lower levels of
uring the intraerythrocytic stages. In order to assess the potential efficiency of uracil-DNA repair,

we compared the existing orthologues of mammalian base excision repair enzymesto those present in the parasite based on genome databases of Homo sapiens and P. falciparum. We also

analyzedtranscriptome databases ofthe intraerythrocytic parasite stageswith regard to expr

The basis of the dot blot based uracil detection method is an
engineered catalytically inactive uracil-DNA glycosylase, which is

1/2 serial dilution

ession level of base excision repair enzymes.
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Analysis of transcriptomes of the long patch BER enzyme set in intraerythrocytic developmental stages.
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To account for the higher level of uracil compared to other normal wild
type organisms, the balance between processes leading to uracil
presence in DNA and its removal need to be considered. ithymidine: @

There are two mechanisms by which uracil can arise in DNA. Onthe one
hand, if cellular dUTP levels are high as compared to dTTP levels,
polymerases can readily incorporate dUMP moieties into DNA. The
enzyme family of dUTPases are responsible for keeping dUTP levels at a
low value to prevent thymine-replacing incorporations:. Although
thymine-replacing uracil incorporation into P. falciparum genomic DNA
may be enhanced by the exceptionally high AT content of the parasite
genome.

Another possibility for uracil to appear in DNA is the oxidative
deamination of cytosine, resulting in a G:U pair instead of G:C. Without
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repair, this will lead to the formation of an AT pair. The deamination of inco?gc-)rrI;tion BER
cytosine is considered one of the most frequent DNA mutations, with a
rate of 100 to 500 U/cell/day*. In case of Plasmodium falciparum, the SpontaHGOUS Iong patch
detoxifying process resulting in the formation of hemozoin crystals
gives rise to the formation of oxidative agents. cytosine : ROS B E R
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Uracil removal from DNA requires the base-excision repair process. In RNS
mammalian cells, both short- and long-patch BER pathways are present References

for the repair of base excisions, but the parasites rely only on the long-
patch repair>. Moreover, from the different families of uracil-DNA
glycosylases, P. falciparum contains only the single UNG protein,
further limiting the capacity of parasitestoremove uracilfrom the DNA.
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