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Rational design for next generation pandemic influenza vaccines

Influenza pandemics can spread quickly and cost millions of lives; the 2009 H1N1 pandemic highlighted the shortfall in 
the current vaccine strategy and the need for an improved global response in terms of shortening the time required to 

manufacture the vaccine and increasing production capacity. We have developed an entirely bacterially produced recombinant 
influenza vaccine based on the E. coli-produced hemagglutinin globular head domain covalently linked to virus-like particles 
derived from the bacteriophage Qbeta. Immunization of mice, induced functional antibody titers comparable to the licensed 
2009 H1N1 pandemic vaccine Panvax, and significantly reduced viral titers in the lung following viral challenge. Furthermore 
the vaccine induced T-helper type 1 responses defined by influenza-specific interferon-γ producing CD4+ T cells and IgG2a 
antibody production. In ferrets the vaccine elicited neutralizing antibodies, and reduced viral titers and morbidity following 
challenge. A Phase I clinical evaluation of the vaccine has been performed with all individuals profiled for global gene 
expression, expansion of antigen-specific T cells and hemagglutinin inhibition titers. The data from this clinical evaluation 
will be presented and compared to a small cohort of individuals who received the licensed influenza vaccine and underwent 
similar immunological profiling. 
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