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Ricin is a naturally occurring toxin that inhibits protein synthesis by blocking ribosomal 
function. The toxin poses a severe threat to human health due to potential bioterrorism use, with 
no FDA approved vaccine on the market. The goal of this project is to develop a ricin vaccine 
that elicits neutralizing antibodies against intoxication, by presenting ricin linear epitopes on the 
surface of an icosahedral display system. This strategy of presenting antigens as a repetitive 
array on the surface of an oligomeric scaffold protein, has been shown to enhance 
immunogenicity in vaccines against papillomavirus and Hepatitis B. An icosahedral bacterial 
protein, lumazine synthase (LS) from B. anthracis, was chosen as the scaffold protein to present 
60 copies of immunogenic epitopes from ricin fused to the N or C terminus of the LS subunit 
protein. Fusion of a neutralizing linear ricin epitope, PB10, to the C terminus of an LS monomer, 
resulted in the production of soluble protein in an E. coli expression system. The fusion protein, 
LS_PB10, successfully self-assembled into an icosahedral virus-like particle consisting of 60 
monomers. Biophysical characterization, by dynamic and multi-angle light scattering, confirmed 
an approximate particle size of 20 nm. An ELISA study showed successful competition of 
LS_PB10, at low microgram concentrations, with wildtype ricin for binding to the PB10 
neutralizing antibody. Conformational stabilities of LS_PB10 were investigated using circular 
dichroism and intrinsic fluorescence under different pH regimes. These studies confirm that a 
vaccine candidate based on icosahedral LS was successfully self-assembled into a particle that 
presented the PB10 epitope on its surface with strong binding affinity to a neutralizing antibody. 
The ultimate goal of this project is to create a combination vaccine presenting epitopes against 
both ricin and anthrax on the surface of lumazine synthase from B. anthracis. 


