
 

Project proposal  

 I.  Bio-activities of Plasmodium-derived EVs in gametogenesis  

Plasmodium gametocytes are important stages being targeted for the control of malaria. 

Preventing or halting gametogenesis would disrupt the disease transmission cycle. 

Therefore, P. falciparum-derived EVs (PfEVs) in vitro interaction with host 

erythrocytes and/or Plasmodium trophozoites may deepen our understanding of 

gametocyte development or differentiation. Identification of specific PfEVs proteins or 

nucleic acids involved in gametocyte differentiation may offer additional prospective 

vaccine or therapeutic targets. Evaluating PfEVs bio-activities may also include how 

PfEVs alter (or their involvement in) host cell lipid metabolism, erythropoiesis or 

dyserythropoiesis, as well as how PfEVs secretions influence the development of other 

intraerythrocytic stages or maturation of gametocytes.   

Modulation of host immunity  

Parasite pathogeneses and host immune responses are important outcomes of 

hostparasite interactions in which EVs are important mediators. Protozoan parasite EVs 

have been shown to carry immunosuppressive and immune activating molecules. PfEVs 

proteins could help the parasite to evade host immune detection during maturation. It 



has also been shown that EVs cargoes may trigger strong proinflammatory response in 

host macrophages, contributing to the clinical symptoms or parasite multiplication. The 

mechanism(s) by which PfEVs activate or suppress inflammasomes and associated 

cytokines in endothelial cells (with respect to barrier breakdown (blood-brain barrier) 

can be investigated. The study would provide additional insight into the 

immunoregulatory activities of parasite-secreted EVs in malaria.  

EVs and Drug Resistance   

Resistance to drug is a major factor militating against the control of malaria. It may be 

interesting to investigate how PfEVs contribute to drug resistance/susceptibility in 

parasite strains using in vitro model. Functional selective secretion mechanisms (under 

selective pressure) or causal mechanisms of genetic/epigenetic triggers by which PfEVs 

secretions confer drug resistance on parasite can be investigated. This may include the 

use of chemical inactivation and/or CRISPR-Cas based genome modifications.   

  

II.  Mechanisms of EV Biogenesis in Cryptosporidium  

Molecular mechanisms of Extracellular Vesicle biogenesis in Cryptosporidium species 

have not been completely deciphered. Identifying Cryptosporidium machinery involved 

in EVs production could be probed through the use of EVs inhibitors or gene 

knockdown. Such work may also involve the identification of EV-specific proteins or 

RNAs to evaluate biomarkers for early detection or drug/vaccine targets. The 

investigation could also span the uptake of EVs by host cells (using fluorescent 

labelling, confocal microscopy) and identification of host signalling pathways affected 

or involved.  
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