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The malaria parasite Plasmodium has a complex lifecycle involving several 
highly unusual cell cycles.  Rather than conventional binary fission, it grows 
via syncytial modes of replication, producing multinucleate syncytia prior to 
budding and cytokinesis.  This presumably requires unusual, sophisticated 
regulators of DNA replication, DNA repair and cell-cycle checkpoints, yet 
these are very poorly understood.   The current first-line antimalarial drug, 
artemisinin, can cause DNA damage and drug-resistant parasites have 
recently arisen.  Their resistance apparently involves parasite ‘dormancy’ - 
possibly via a cell-cycle checkpoint.  This project will investigate how 
Plasmodium responds to DNA damage and how this may be linked to 
artemisinin resistance. 
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The malaria parasite Plasmodium has a complex lifecycle involving several 
highly unusual cell cycles, termed schizogony and sporogony.  We 
understand remarkably little about how these replicative cycles are regulated 
and controlled.  The parasite has a very divergent complement of cyclins and 
CDKs (the classical regulators of eukaryotic cell-cycle progression), and it 
entirely lacks clear homologues for many cell-cycle checkpoint proteins.  
Checkpoint proteins are essential for regulating the cell cycle and DNA 
damage responses of conventional eukaryotes.  Thus, mechanisms of DNA 
replication and cell-cycle control in Plasmodium parasites are probably 
unique to the Apicomplexan lineage, and these pathways could harbour 
unique targets for antimalarial drugs. 
 
In fact, the first-line antimalarial drug currently used worldwide – artemisinin – 
does cause damage to both DNA and proteins, and some parasites have 
recently become resistant to this drug,   Resistant parasites are able to arrest 
their cell cycle and then resume growth later when drug levels in the patient’s 
bloodstream have dropped.  The molecular mechanism of this arrest is 
completely unknown: it does not apparently conform to a classical cell-cycle 
checkpoint but the parasite does possess divergent kinases that might 
enforce checkpoints.   
 
Understanding such phenomena is clearly of utmost importance in view of the 
global threat to malaria control that is posed by artemisinin resistance.  This 
project will use molecular genetics and cell biology in cultured parasites, 
together with complementation studies in model organisms, to study a 
candidate checkpoint kinase which may be one important key to the puzzle of 
artemisinin resistance in this deadly human pathogen. 
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