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Fig. 1: New solid-phase synthesis method for nucleoside di- and triphosphate chemical probes. 
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Abstract 
Analogues of the endogenous nucleoside thymidine are widely used as metabolic chemical probes to investigate 
DNA replication and dissect features of the cell cycle or other cellular processes. Plasmodium, the parasite that 
causes malaria, lacks the enzyme thymidine kinase needed for the incorporation of current thymidine-based 
chemical probes into its DNA. To address these limitations, we designed, synthesised and validated next-
generation chemical probes based on the 5-vinyl-2′-deoxyuridine monophosphate (VdU-P1) scaffold in 
Plasmodium. The VdU-based probes enable the detection of labelled parasites via a catalyst-free inverse-
electron-demand Diels-Alder (IEDDA) click-reaction with a fluorescent tetrazine dye and was compatible in live-
cell DNA labelling and imaging, reported by us recently.  To provide malaria researchers with new and better tools 1

to study the cell cycle and growth of Plasmodium, we designed VdU-based probes that enter the thymidine 
metabolism pathway further downstream than VdU-P1, skipping other kinases that are potential metabolic 
roadblocks. The synthesis of nucleoside di- and triphosphate probes using known methods is challenging due to 
very low product yields, complex mixutres of reaction byproducts, and the highly polar nature of the desired 
compounds, making purification difficult and laborious.  To address the limitations of current methods we have 2

developed a novel solid-phase synthesis. Yields are high and the synthetic approach is compatible with sensitive 
functional groups, leading to clean reactions and uncomplicated purification (Figure 1). I will describe this new 
synthesis approach and the application of mono-, di- and triphosphates of VdU to study DNA synthesis in wild 
type P. falciparum parasites. 
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