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Researchers have identified a single receptor on the surface of red blood cells on which the malaria parasite Plasmodium falciparum relies to invade the cells. It is hoped that the discovery will lead to the development of the first fully effective vaccine against this or any other parasite.
The stage of the Plasmodium lifecycle when the parasite invades human erythrocytes is the stage that is responsible for the symptoms of malaria and mortality, so vaccine researchers have been targeting the erythrocyte entry mechanism for years.
Several receptors on the surface of the erythrocyte that interact with ligands on the merozoite, the invasive form of the parasite, have been identified, but to date none has proved to be essential. When entry using one receptor has been blocked, the parasite has been able to switch to another receptor to gain entry.
However, the basigin receptor, identified by researchers from the Wellcome Trust Sanger Institute in Cambridge, seems an absolute requirement for the parasite to invade. The researchers systematically screened a library of erythrocyte proteins to identify basigin, a receptor for the parasite ligand PfRh5, which is essential for blood stage growth. They used a technique called the avidity based extracellular interaction screen (AVEXIS), specifically designed by researchers at the institute, to detect weak individual extracellular interactions between receptors and specific ligand proteins.
Their findings, published in Nature (doi:10.1038/nature10606) this week, show that the interaction between the host receptor and the parasite ligand protein could be disrupted by the addition of soluble basigin protein, while the addition of anti-basigin antibodies completely blocked the parasite from gaining entry into erythrocytes. This was the case for more than 15 strains of Plasmodium falciparum, implying that the receptor is a universal entry pathway.
Julian Rayner, from the malaria programme at the Sanger Institute, said, “By identifying a single receptor that appears to be essential for parasites to invade human red blood cells, we have also identified an obvious and very exciting focus for vaccine development. The hope is that the work will lead towards an effective vaccine based around the parasite protein.”
The leading candidate malaria vaccine at the moment is GlaxoSmithKline’s RTS,S. This candidate, which is in phase III trials, has been shown to halve the number of severe episodes of malaria in African children (BMJ 2011;343:d6832, 20 Oct, doi:10.1136/bmj.d6832). The vaccine targets the circumsporozoite protein—the most prominent surface antigen on the sporozoite of Plasmodium falciparum—to trigger the immune system when the parasite enters the bloodstream or when it infects liver cells.
Although the initial results from RTS,S were “encouraging,” Dr Rayner said that if malaria was ever to be truly eradicated, a more effective “second generation of vaccines” would be needed.
“That is what this discovery gives the opportunity for,” he added. “This seems to be something that is central and universal and targets a different stage of the life cycle, so we are hoping it will be even more effective or complementary to the current vaccine under development or both.”
Notes
Cite this as: BMJ 2011;343:d7278
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