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Abstract: 
Decoding the code of duty: “Ring stage Plasmodium falciparum alters microRNA/mRNA of brain and lung endothelium”
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Malaria infection is known to severely compromise endothelial cells (EC). The pathogenic consequences of ECs activation might lead to organ failure and death. The organ-specific response of the endothelium has not been described in detail. It is not known whether microRNAs play a specific role in the complications of severe malaria, although microRNAs control 60% of the genes expressed in the human body. 
In this study, we report microRNA candidates that are specifically expressed in both ECs types and their secreted extracellular vesicles (EVs). We were able to show that shear stress plays a role in the switching on of variable signaling pathways in brain ECs, such as IL-8 signaling and tight junctions. Specific miRNAs that we found to be differentially expressed in the ECs seem to control these pathways. Incubation with ring stage infected red blood cells (iRBCs) results in activation of endocytic pathways in brain ECs. In contrast, in lung cells, the most prominent activated pathway was the electron transport pathway which was found to be activated in immune cells during inflammation. Data analysis showed that endocytosis and electron transport pathways were targeted by some miRNA candidates. These miRNAs were significantly altered after 8 hours of coincubation with ring stage iRBCs at a shear stress of 1.5 dyne/cm2. 
We hypothesize that EC dysfunction is a precursor to severe malaria complications. This disrupts the balance between vasoconstriction and vasodilation, predisposing to cytoadhesion of iRBCs, endothelial proliferation and blood brain barrier leakage. Certain miRNA candidates may be involved in the control of these events within ECs. Through cell-to-cell communication between iRBCs and ECs, these miRNAs can sense the presence of iRBCs and thus stimulate the initiating signaling pathways to respond to infection. Thus, we consider the miRNAs to be “the code of duty” for the initial immune response in the cells.
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