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Scientific Abstract: Foot-and-mouth disease virus (FMDV) leader proteinase (Lpro) is a virulence
factor. Viruses with deletions of Lpro coding region (leaderless) are viable and display an attenuated
phenotype in vivo in swine and cattle. Attempts to use the leaderless virus as a vaccine have shown
promising results but with limitations. In some instances the virus was virulent and in others
adaptive immunity fell short of inducing protection against challenge. Recently, we have found that
viruses with mutations in Lpro SAP domain (SAP mutant) are viable and can mount a strong
adaptive immunity in swine. Remarkably, SAP mutant virus inoculated animals developed a strong
neutralizing antibody response and were completely protected against challenge with WT FMDV as
early as 2 and for at least 21 days post inoculation. However, in rare occasions, SAP mutant virus
reverted to virulence. We have also reported that mutations to create negative antigenic markers in
the 3D polymerase (3Dpol) and 3B nonstructural proteins generated slightly attenuated mutant
viruses. Here we have evaluated the possibility of combining mutations in Lpro and other non
structural viral protein coding regions to increase stability and safety as well as to be able to
differentiate between vaccinated and infected animals (DIVA). We observed that mutation of the
SAP domain in A24 FMDV Lpro was maintained in vivo but virus was only mildly attenuated.
Attenuation increased when SAP mutations were combined with mutations in 3B and 3D that
conferred DIVA properties, however mild clinical signs of disease were detected. These results
suggest that the level of attenuation could be further manipulated to obtain FMDV strains with
potential for live attenuated vaccine development as a novel strategy to control FMD.

