Introduction
In foot-and-mouth disease (FMD) endemic regions, which often lack adequate transport systems and equipped laboratories, Lateral Flow Devices (LFD) represent the simplest tool for rapid on-site diagnosis. A commercially available pan-serotype LFD offers a user-friendly disease confirmation tool, but lacks serotyping capacity, whilst serotype identification is crucial to identify regional transmission patterns and to ensure appropriate vaccines selection in countries where multiple serotypes co-circulate. This study describes the development of a multiplex LFD, based on well characterized monoclonal antibodies (MAbs), for FMD diagnosis and simultaneous serotyping of FMDV O, A and Asia 1 in a single strip.
Materials and methods
The assay, based on the lateral flow immunoassay technique, exploits serotype-selective capturing MAbs and a pan-FMDV MAb linked to gold nanoparticle as signal reporter enabling naked-eye detection after 15 minutes. The same set of MAbs validated for the FMD Antigen-ELISA kit has been employed. In a single strip, five reactive lines reveal respectively: pan-FMDV positivity (test line 1), positivity to type O, A or Asia1 virus (test lines 2, 3 and 4), and test validity (control line). An appropriate running buffer was also formulated.
FMDV reference strains and known epithelium homogenates from outbreaks occurred in Tanzania were used for an initial evaluation of the novel multiplex LFD and for comparative analysis with Antigen-ELISA and real-time RT-PCRs.
Results
The reference strains were correctly classified with analytical sensitivity similar to that shown by the Antigen-ELISA (detection limit of 102.2, 102.7 and 104.2 TCID50 for types A, O and Asia1 respectively, and absence of cross-reactivity between serotypes. The pan-FMDV test line was clearly visible, irrespective the serotype analysed.
Five field samples positive for type O and nine positive for type A also produced an evident pan-FMDV reaction combined with the type-specific detection.                             Discussion
The performance of the Antigen-ELISA and the multiplex LFD was comparable as the same catching and detector monoclonal antibodies are used in both kits. Thanks to its multiplexing capability and maximum simplicity, the device is suited for timely on-site FMD diagnosis with simultaneous identification of three serotypes within minutes and without requiring complicated or costly equipment.
Additional validation of the technology in endemic areas is needed, as well as further research to cover als SAT serotypes detection using the same technology. Acknowledgment
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