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Background: Malaria vaccine development is hindered by many factors such as the poor understanding of the interaction between P. falciparum and the human immune system. In fact, conventional proteomics have presented difficulties in the characterization of interactions between such immune response and P. falciparum proteins. Therefore, there is a need to develop sophisticated methods to circumvent these difficulties. Among these methods, phage display has proven successful in malaria research, not only in mapping the protein-protein interactions that are important in Plasmodium biology, but also in the identification of molecules that might be exploited in the design of therapeutic agents or vaccines. For this purpose, we have carried out this study in order to assesse the antigenicity of two malaria vaccine candidate (MSP3 and UB05) built upon the surface of  the RNA coliphage Qβ.
Materials and methods: The surface of the RNA coliphage Qβ was genetically modified to display three Plasmodium falciparum derived immunogens including MSP3, UB05 and the chimeric MSP3-UB05. To improve yield each recombinant phage was scaled up to 1014 pfu/ml using production strategies previously optimized in our group. Conformational integrity of the surface displayed antigens was confirmed in ELISA assays by testing for the specific recognition of the N and C-terminal parts of both UB05 and MSP3. Thereafter, to assesse the antigenicity of the recombinant proteins, we determined the plasma levels and titres of IgG and subclasses specific response, in samples from malaria semi-immune children. These children were aged under 15 years, asymptomatics and resided in two different agro-ecological settings of Cameroon: Bikop in the Centre region and Buea in the South-West region. 
Results: Antigen specific naturally acquired IgG and subclasses antibodies in plasma from both Plasmodium falciparum infected and non infected children living in these high transmission areas of Cameroon recognized all three recombinant phages. Although plasma from children less than five years old contained significantly less levels of antigen specific IgG antibodies compared to those aged between 6 and 15 years old (p<0.001), no significant association between the Plasmodium falciparum parasite load, the age and the QβMSP3, QβUB05 and QβMSP3-UB05 IgG specific response titre in asymptomatic Plasmodium falciparum infected children was observed. 
Conclusion: Thus, the novel recombinant phages QβMSP3, QβUB05 and QβMSP3-UB05 can be used as a tool for assessing natural or vaccine-induced antibody responses against malaria. The recombinant chimeric QβMSP3-UB05 phage is validated as a multivalent antigen for tracking semi immunity to malaria. Futhermore, this study provides immune-epidemiological evidence from a limited cohort of Camerounian children that the IgG specific response titre to QβMSP3, QβUB05 and QβMSP3-UB05, is fairly constant in children under 15 years independently on the Plasmodium falciparum parasite load.  
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