The efficacy of conventional foot-and-mouth disease (FMD) vaccines is dependent on the presence of intact virus particles, distinguished by their sedimentation of 146S in sucrose gradient centrifugation. Such intact 146S antigen is unstable and can dissociate into capsid subunits (pentamers, 12S) during preparation or storage, resulting in a marked reduction in immunogenicity. The quantity of 146S antigen in a formulated vaccine can therefore be used to assess its quality. The ?gold standard? in vitro test for assessing 146S particles involves analysis of particle sedimentation in sucrose density gradients. This is a laborious and low throughput method.  Immunological reagents that specifically recognise 146S antigen have previously been reported but such reagents are specific for a single serotype of FMDV. Here, we describe the characterization of a 146S-specific anti-VP4 monoclonal antibody that recognizes all FMDV serotypes and its use in a simple, universal test to quantitate 146S antigen.  The reactivity of the anti-VP4 monoclonal antibody was characterised by ELISA and western blot and was shown to recognise all FMDV serotypes via a universally conserved epitope. The 146S test was developed as a sandwich ELISA using recombinant bovine integrin to capture FMDV particles and the anti-VP4 antibody as a 146S specific detector. Using preparations of purified intact 146S particles, we were able to demonstrate that the test was specific for intact (146S) over dissociated (12S) antigen. The test was also successfully applied to samples of formulated vaccine material.  In summary, we have developed a pan serotypic sandwich ELISA specific for protective 146S antigen over dissociated 12S antigen. This has potential to be further validated as a high throughput test for quantitation of FMDV 146S particles for vaccine quality control 
