Functional characterization of Plasmodium falciparum surface related protein (PfSRP) as a potential blood-stage vaccine target 
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Abstract

Statement of problem: Plasmodium falciparum erythrocyte invasion is a multi-step process that involves a spectrum of interactions that are not well characterized. Methodology & Theoretical Orientation: PfSRP was identified based on features that are typical of apicomplexan-specific invasion related genes. Three synthetic peptides were synthesized and antibodies against the peptides were generated in rabbits following a prime-double booster, immunization regimen. 3D7 Parasite culture supernatants were used for detection of the native PfSRP by immunoblotting with α-PfSRP-1, -2 and -3 primary rabbit antibodies. To identify the fragment(s) of PfSRP that possess erythrocyte-binding activity, Erythrocyte Binding Assay was carried out using enzyme-treated erythrocytes. Immunofluorescence assays (IFA) were carried out using α-PfSRP P1, α-PfSRP P2 and α-PfSRP P3 antibodies to determine the stage-specific expression of native PfSRP in P. falciparum asexual and gametocyte (III-V) stages. The invasion inhibitory activity of α-PfSRP peptide antibodies against two parasite strains was evaluated. Affinity-captured antibodies from malaria-infected children resident in three endemic sites in Ghana were evaluated for their reactivity to PfSRP synthetic peptides. Findings: We have characterized a 113 kDa immunogenic protein PF3D7_1431400 (PF14_0293) that possesses coiled-coil structures. The protein is localized on the surfaces of both merozoites and gametocytes, hence the name Plasmodium falciparum Surface Related Protein (PfSRP). The 32 kDa processed fragment of PfSRP binds normal human erythrocytes with different sensitivities to enzyme treatments. Temporal imaging from initial attachment to internalization of viable merozoites revealed that a fragment of PfSRP along with PfMSP119 are internalized post-invasion. Moreover, parasite growth inhibition assays showed that PfSRP antibodies potently inhibited erythrocyte invasion of both sialic acid-dependent and -independent parasite strains. Also, immuno-epidemiological studies show that malaria-infected populations have naturally-acquired antibodies against PfSRP. Conclusion & Significance: Overall, the results demonstrate that PfSRP has the structural and functional characteristics of a very promising target for vaccine development. 
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