
- Live epifluorescence microscopy shows no 
detectable expression

- Transcriptome data suggests high 
transcript levels – potentially 
translationally repressed

- Immunofluorescence reveals ARK2 
partially colocalises with Cen-1, suggesting 
a function in SPB maturation or duplication
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Introduction
- Plasmodium: causative agent of malaria, responsible for 445,000  

deaths in 20161

- Complex life cycle, with a vertebrate and invertebrate host
- Atypical mitosis consisting of multiple asynchronous closed mitotic 

events before cytokinesis, up to 1000n2

- Multidrug resistant strains are becoming more common3

- Novel therapeutic approaches must target parasite motility or cell 
division to be effective

- Kinome screen identified essential kinases, including Aurora-related 
kinase family (ARKs)4,5

- By understanding the fundamental biology of parasite proliferation we 
can appropriately strategise our approach to drug development

Aim & Methods
- Characterise the localisation and function of ARK2 throughout P. 

berghei life cycle

Spindle pole body (SPB) localisation in blood stage schizogony

SPB distribution in the multinucleate oocyst

Promoter swap indicates essentiality in the invertebrate host

Summary & Future work

ARK2 illustrates spindle dynamics during male gametogenesis

ARK2 as a meiotic kinase

Hoechst αGFP αCentrin Merge

Relative transcription level of ARK2 at different life cycle stages

Plasmodium life cycle – Replicative stages in boxes
Adapted from Bousema et al., 2014

- Rapid process, 3 rounds of DNA replication within 8 minutes
- Timelapse imaging shows duplication of SPB and extension of spindle fibres
- ARK2 foci number correlates with DNA content (up to 8N)
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Two timelapse sequences and representative schematics demonstrating duplication of SPB and elongation and separation of spindle fibres 
Images taken every 15 seconds, total 1 minute for each sequence

ARK2-GFP expression throughout male gametogenesis illustrates SPB duplication that correlates with DNA content

- ARK2-GFP retains a SPB/spindle fibre localisation
- Presence of four foci in stage V retort demonstrates the existence of 

four SPBs in the tetraploid ookinete
- No expression in mature ookinetes
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- Punctate distribution in early and 
mid oocyst

- Perinuclear localisation in 
developing sporozoites

- Absent in mature sporozoites and 
oocysts (similar to ookinete)

- Potentially represents SPB in the 
developing oocyst 

Single homologous recombination to create C-terminal GFP-fusion protein

Double homologous recombination to place ARK2 under the control of an alternate promoter for a 
conditional knockdown approach

- ARK2 is an essential kinase for blood stage development
- Knockdown data suggests an essential role in mitosis in the insect host
- Future work will use another promoter with tighter control to examine 

functional role in endoreduplication during gametogenesis
- Inhibitor studies to complement knockdown approach

- ARK2-GFP colocalises with centrin-1 in blood stages
- ARK2-GFP maintains SPB/spindle fibre localisation in male gametogenesis and 

ookinete development
- Future work will use crosses with mCherry-tagged proteins to investigate other 

interacting partners (e.g. NIMA-like kinases, centrins, kinesins etc.)
- Pulldown data to determine interacting partners

- Placing ARK2 under control of promoter active in blood stage, but off in sexual stages 
allows blood stage replication

- No defect in early sexual development (male or ookinete)
- Oocyst development retarded
- No sporozoites produced
- Conclusion: ARK2 is required for insect stage sporogony
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