Evaluation of immune responses of HCV polytope experimental vaccine fused to N-terminal domain of heat shock protein gp96 in animal model
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Abstract
Hepatitis C virus (HCV) is a major cause of liver disease. Over 80% of infected patients develop a chronic disease that might ultimately progress to cirrhosis and hepatocellular carcinoma. Despite new directly acting antiviral that could cure 90% of the patient, efficient HCV prophylactic and even therapeutic vaccines would represent the most cost-effective and realistic means to reduce disorders associated with HCV infection. Hypervariability of the HCV proteins is an important burden to design an efficient vaccine for HCV infection. Polytope vaccines containing conserved B- and T-cell epitopes of the virus could be a promising approach for protection against HCV.
In this study, we designed a polytope (PT) HCV DNA vaccine containing immunodominant CTL epitopes of E2, Core, NS3 and NS5B, a Th-CD4+ epitope from NS3 and a B-cell epitope from E2. To enhance the immunity of PT DNA vaccine, N-terminal domain of heat shock protein gp96 (NT(gp96)) was fused to the 3'- or 5-' ends of the PT DNA (PT-NT(gp96) or NT(gp96)-PT). Through evaluating cellular and humoral immune responses, the potency of the constructs was compared in mice model. 
The results revealed that the frequency of CD8+ T-cells expressing antiviral cytokines such as IFNγ and TNFα in splenocyte and hepatocyte of the immunized mice with PT-NT(gp96) and NT(gp96)-PT was significantly higher than the mice vaccinated with PT alone. Furthermore, the level of HCV-specific antibodies were significantly higher in mice immunized with PT-NT(gp96) than with PT and NT(gp96)-PT.
We showed that NT(gp96) was able to enhance the cellular and humoral immune responses the PT vaccine. More potent adjuvant activities of NT(gp96) were shown when fused downstream of HCV DNA PT; hence supporting the significance of fusion direction in PT DNA vaccine.
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