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DRAFT DTO: Anthrax Plan (New Recombinant-Protective


Antigen Vaccine and Related Studies)


Objectives: Develop medical countermeasures against Bacillus anthracis. Specifically, develop a new, fully characterized human anthrax vaccine which elicits protective immunity to inhalation anthrax. Relevant animal models (such as the non-human primate and the rabbit) and in vitro assay methods (such as Enzyme-linked immunosorbent assay and toxin neutralization assay) will be used to: 1) determine the optimum expression system to produce B. anthracis protective antigen (PA); 2) determine the dose of PA + aluminum hydroxide adjuvant required to produce the maximum protective immune response; 3) demonstrate vaccine efficacy in relevant animal models against aerosol challenge by virulent anthrax spores; 4) develop a surrogate marker for immunity that eliminates the need for animal challenge to assess vaccine lot efficacy/potency; 5) determine the duration of protection afforded by the vaccine; 6) determine the “breakthrough” challenge dose against the vaccine; 7) assist selected contractor in final formulation of vaccine.



In addition we wish to do the following: 1) determine the pathogenesis of anthrax infection using animal models and in vitro systems; 2) determine the effectiveness of both AVA and rPA vaccines against geographically diverse, “atypical” strains of B. anthracis; 3) determine the mechanism of immunity induced by AVA, rPA and live vaccines; 4) evaluate new antigens, adjuvants and delivery systems in combination with rPA.


Payoffs: B. anthracis spores are thought to be a likely agent to be used in a BW scenario. It is absolutely essential that medical countermeasures be developed against the agent, especially prophylactic countermeasures. Although the currently licensed human anthrax vaccine is safe and efficacious, it can be improved. An anthrax vaccine should be characterized and standardized with respect to what it contains. Furthermore, the mechanism of specific immunity to anthrax needs to be elucidated. The development of a surrogate marker for immunity will eliminate the need for animal challenges. Finally, a new generation anthrax vaccine may eliminate the need for the number of booster immunizations currently required, and may decrease the incidence of local reactogenicity.


Challenges: Technical challenges include 1) defining a surrogate marker of immunity; 2) determining optimum amounts of antigen(s) and adjuvant in a new vaccine; 3) elucidating the specific mechanisms of immunity to anthrax; and 4) determination of the role in specific immunity played by antigens other than PA.


Milestones/Metrics: 


FY01: Determine the optimum expression system to express PA; assess the efficacy of AVA and rPA vaccines against geographically diverse, “atypical” strains of B. anthracis; examine the pathogenesis of B. anthracis infection in animal models.


FY02: Determine the dose of PA + aluminum hydroxide adjuvant required to produce a maximum immune response; develop a surrogate marker for immunity that eliminates the need for animal challenge to assess vaccine lot potency; determine the mechanism of immunity induced by anthrax vaccines; 


FY03: Determine the duration of protection afforded by the vaccine; assist selected contractor in final formulation of vaccine; begin examination of other adjuvants and carriers for a “third generation” anthrax vaccine. 


Funding: (millions)





