DNA epitope vaccine prevents AD like pathology in 3xTg-AD mice and protects them from cognitive decline
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Background: Development of a clinically successful AD vaccine requires delicate balance between induction of anti-A( antibody responses sufficient for therapeutic benefit, and complete avoidance of potentially autoimmune T cell responses.  

Objective: To achieve this goal, we have engineered an epitope vaccine to selectively initiate B cell responses towards an immunogenic self-epitope of A(, while T cell help is provided by a genetically-linked non-self T cell epitope synthesized in a multiple antigenic peptide (MAP) format.  However, because the MAP backbone is not suitable for human trials, we have adopted an alternative strategy and developed chemokine-based DNA vaccine that encodes three copies of the self-A( B cell epitope (A(1-11/3A(1-11) and the foreign promiscuous T cell epitope (PADRE) fused in frame with macrophage-derived chemokine (MDC/CCL22). MDC was chosen for its ability to target and deliver antigens to professional antigen-presenting cells, and to elicit Th2-type polarized immune responses. 

Results: We demonstrated that the pMDC-3A(1-11-PADRE vaccine induced robust anti-A( antibody and Th2 type anti-PADRE T cell responses in 3xTg-AD mouse model. Multiple immunizations of 3-4 mo old mice protected them from age-related behavioral impairment and significantly inhibited development of A( plaques. Currently, we are further investigating and will be reporting the quantity of soluble (monomeric/oligomeric) and insoluble forms of A(42/40 peptides as well as phosphorylated tau accumulated in the brains of immune and control animals. 

Conclusion: Considering our above-mentioned data along with others’ results demonstrating that AD plaques undergo chemical modifications thus making them more resistant to disruption with age and soluble forms of A( amyloid are trapped in vasculature in immunized patients, we suggest that anti-A( vaccine might be effective as prophylactic, but not therapeutic measure and should be used for vaccination of middle-aged healthy people. However, recent publications evidence that A( peptide plays an essential role at synapse and in synaptic structure-functional plasticity. A( is shown to mediate a physiological homeostatic mechanism that regulates synaptic activity. Therefore, preventive vaccine should be designed very carefully and we need to study whether preventive vaccination may have deleterious consequences for patients with mild cognitive impairment or healthy people.  All these issues will be discussed during the presentation.
