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Optimisation and validation of antibody detection assays for
differentiation of infected from vaccinated animals against

Foot-and-mouth disease virus
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Abstract

Foot-and-mouth disease (FMD), swine vesicular disease (SVD), vesicular
stomatitis (VS), and vesicular exanthema (VE) are highly contagious vesicular animal
diseases, and they are not able to be differentiated clinically from each other. For the
purpose of instant detecting FMD and differentiating it from the other vesicular
diseases, many methods have been developed and evaluated in recent years. The
in-house in-vitro diagnostic devices (IVDs) were developed by our institute, including
the chromatographic strip, sandwich ELISA, blocking ELISA, singleplex Luminex,
and multiplex Luminex (xXMAP). The non-structural protein 3ABC gene of FMDV
O/TW/1999 was cloned into expression vector, which was based on an Escherichia
coli expression system. The expressed protein was employed to develop the complex
interface measurement platforms for FMDV tests. Strip and plate and microsphere
formats were developed and evaluated for their abilities in detecting serum antibodies
against non-structural protein (NSP-3ABC) of the FMDV. The tests were based on the
World Organization for Animal Health Terrestrial Manual 2013, chapter 1.1.5. and
National Association of Testing Authorities Australia 2004. Almost perfect agreement
between the results from in-house methods and those from the 3ABC blocking ELISA,
and 3B peptide indirect ELISA kits were obtained. Moreover, antibodies to
nonstructural proteins of the serotypes O, A, C, Asia 1, SAT 1, SAT 2 and SAT 3 were
also detected in sera of infected cattle. These studies were showed that the sensitivity
and specificity of the methods were higher than 85%, which can be as references for
diagnosis and assessment of the immune status. Furthermore, the specificities of these
assays were highlighted by the absence of cross-reactions generated by antibodies
against the SVDV and VSV at different titers.



