Developing a cell painting assay for Plasmodium falciparum drug discovery
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As drug resistance continues to emerge against Plasmodium falciparum, the most lethal
causative agent of human malaria, so does the need to discover new chemical matter with
potent antimalarial activity. High-throughput killing assays allow for identification of active
compounds against the parasite but do not provide any information as to their mode(s) of
action (MoA), and whether these are potentially novel. The 48-hour lifecycle of P. falciparum
within red blood cells follows distinct morphological changes and growth stages that are
highly distinctive and are often disrupted under drug treatments. To leverage these changes,
we are developing a high-throughput cell painting assay that will utilise machine learning
algorithms to classify novel compounds based on their MoA via assessment of
morphological changes of compound-treated cells. Cell painting assays use data from
hundreds of features derived from a panel of fluorescent reporters that map to different
organelles or sub-cellular structures. Here we have generated a green fluorescent protein-
expressing parasite line that, with an additional four complimentary fluorescent dyes,
constitute our cell painting panel. Assay development and optimisation to determine
treatment and parasite-stage timing, cell density and plate stability have also been
performed using our Operetta high-content imager. Overall, we hope to develop a cell
painting assay that can be used in the primary stages of the drug discovery pipeline to
inform on novel MoA of antimalarial compounds in early screening.



