A tetravalent subunit vaccine candidate against dengue viruses based on domain III-capsid proteins induces a functional immune response in mice and monkeys 
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Dengue virus (DENV) is the most prevalent mosquito-borne virus affecting humans. Infection with any of the four dengue serotypes can cause a range of clinical manifestations that goes from self-limiting illness to potentially lethal severe dengue disease. ChimeriVaxTM, a dengue vaccine developed by Sanofi Pasteur, has recently been registered in a number of countries. However, this vaccine has exhibited low protective capacity against DENV-1 and DENV-2 during efficacy trials conducted in endemic areas, despite the induction of neutralizing antibodies. The Cuban vaccine candidate is based on recombinant proteins that contain two viral regions to induce B and T cells: the domain III of the envelope protein and the capsid protein. The chimeric protein from DENV-2 (domain III-capsid (DIIIC-2)), when presented as aggregated incorporating oligodeoxynucleotides, induced antiviral and neutralizing antibodies, cellular immune response, and conferred significant protection to mice and monkeys. After this proof of concept the remaining constructs were obtained and characterized using mice and human DENV-positive sera. Later, the immunogenicity, in terms of humoral and cell-mediated immunity, and the protective capacity of each protein were assessed in mice. Significant protection was afforded as measured by the limited viral load in the mouse encephalitis model. The assessment of the tetravalent formulation (Tetra DIIIC) in non-human primates also demonstrated that the formulation induced neutralizing antibodies and memory cell-mediated immune response with IFN-γ-secreting and cytotoxic capacity, regardless the route of immunization used. On the other hand, Tetra DIIIC is able to recall memory B and T cell responses induced in monkeys by an experimental dengue virus infection, suggesting this vaccine candidate can be combined with live-attenuated viruses under different prime-boost regime of immunization. Taken together, it can be asserted that the tetravalent formulation of DIIIC proteins constitutes a promising vaccine candidate against dengue virus.
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