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Abstract

Plasmodium falciparum is the most lethal malaria parasite. Blood stage P. falciparum
parasites secrete extracellular vesicles (EVs), which contain a variety of bioactive
molecules and can transfer them to host and/or parasite recipient cells. The RNA content
of P. falciparum EVs, which could potentially affect biological processes within the host
or mediate communication within the parasite population, has not been previously
characterised. In my MPhil project, | described transcripts that are preferentially enriched

in PfEVs relative to the whole parasite transcriptome.

P. falciparum culture supernatants were collected at multiple developmental time
windows from both a long-term laboratory isolate and two short-term lab-adapted clinical
isolates. EVs were purified using preparative ultracentrifugation and imaged using
sectioned transmission electron microscopy. PFEV-cDNA libraries were generated using
the dUTP method and sequenced. Read mapping was done using HISAT2, while
differential expression analysis and gene ontology were performed using the

R/Bioconductor packages ‘edgeR’ and ‘ClusterProfiler’ respectively.

Sectioned transmission electron microscopy imaging showed PfEVs to have a dense
lumen surrounded by a lipid bilayer. The size range of the PfEVs was 40 - 200 nm with
median size of 100 nm. Analysis of the EV-RNA using an Agilent Bioanalyzer pico RNA
chip showed that EV-RNA was in the size range of 25 - 4000bp, peaking at 500bp with
little or no traces of ribosomal RNA. | identified 958 transcripts enriched in PfEVs
secreted by late stage parasites relative to the total parasite RNA profile as a whole , and
fewer than 300 for the other parasite time windows. Gene ontology showed that the
transcripts enriched in PfEVs released by mature parasites expressed proteins involved in
regulation of cellular processes. There were no overrepresented gene ontology terms for

the early and mid-parasite time windows.



Conclusively, PfEVs are enriched in transcripts that express regulatory proteins such as
RNA binding proteins and transcription factors, as well as the exported family of P.
falciparum proteins. In other systems, EV-RNA is translated in recipient cells and can
activate cytosolic immune sensors. Therefore, further studies are required to shed light

on the role of PFEV-RNA in host-parasite interaction.
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