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I. Abstract 
Dengue is emerging as the most rapidly spreading vector-borne diseases globally, caused by four antigenically distinct viruses (DENVs).  Over ~400 million Dengue infection cases were estimated globally in 2010 posing huge economical burden to a country. Despite intensive efforts over the past three decades to develop a prophylactic vaccine for limiting the spread of disease, a licensed vaccine is still elusive. The big challenge in the path of dengue vaccine development is to generate serotype specific, neutralizing immune response against all four dengue serotypes simultaneously and to minimize the amount of cross-reactive, non-neutralizing antibodies. Unfortunately, most dengue-specific antibodies in human immune sera are weakly neutralizing and bind to multiple DENV-serotypes, resulting in higher degree of cross-reactivity and disease exacerbation (through antibody-dependent- enhancement) and only a small fraction of human antibodies are serotype-specific. These neutralizing, serotype-specific antibodies are predominantly directed towards the DENV receptor binding envelope domain III (EDIII). We have developed a tetravalent Dengue Subunit VLP (DSV4) based vaccine candidate, expressed in Pichia pastoris. This four-in-one, tetravalent vaccine candidate incorporates EDIIIs of all four DENVs displayed on the surface of Hepatitis B surface Antigen virus-like-particles (VLPs). DSV4 VLPs are immunogenic in mice and macaques, and elicit serotype-specific DENV neutralizing antibodies. Additionally, these antibodies have been found to exhibit breadth of genotype neutralization and are protective in AG129 mice. Moreover, non-manifestation of disease enhancement in AG129 mice by DSV4 antibodies is highly encouraging. Since this vaccine candidate is based on a non-replicating VLP platform presenting EDIIIs of all four DENVs in a single entity and uses the high capacity P. pastoris, we believe it has significant potential to emerge as a safe, efficacious and inexpensive dengue vaccine candidate without the burden of disease enhancement.
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