Introduction: Lumpy skin disease (LSD) is a WOAH notifiable transboundary cattle disease caused by lumpy skin disease virus (LSDV), a dsDNA virus member of the Capripoxvirus genus, belonging to the Poxviridae family. LSD primarily affects cattle, causing fever, enlarged lymph nodes, lesions of the oral mucous membranes, of the respiratory, and digestive tract, abortions and a reduction in milk production. Considering the important economic impact on livestock, innovative and effective tools to detect the virus in fields would be of the greatest interest to speed up the diagnosis. Given its feasibility in field conditions and its easiness to use, lateral flow immunoassay (LFIA) could fulfil this goal. This study aimed at developing LFIA using monoclonal antibodies (mAb) produced against p32 LSDV structural protein and evaluating the preliminary specificity and sensitivity. 

Materials and Methods: A panel of monoclonal antibodies (mAbs) was produced against the LSDV Neethling strain. Two of them (2F10 and 2C6) recognized two different epitopes of p32 protein and were selected to set up two different LFIAs: the first was preliminarily evaluated using a single antibody (single epitope, SE) as gold nanoparticles (AuNPs) conjugate and as coating mAb, and the second was evaluated using the two mAbs (double epitope, DE) reciprocally utilized as conjugate or coating mAb. Strips were composed as follows: sample pad, conjugate pad, detection membrane, and absorbent pad. To maximize the devices sensitivity, different parameters were considered. AuNPs of different sizes were synthesized and spectroscopically characterized, and several mAb-AuNPs conjugates were produced by varying the mAb-to AuNP ratio. The most performing device was selected based on the signal intensity using inactivated LSDV Neethling strain. Serial dilutions of the same viral strain were used to evaluate the analytical sensitivity, and the results were compared to those obtained with an ELISA sandwich using the same mAbs. Possible cross-reactions were evaluated by testing other viruses causing similar infectious diseases. 
Results: The highest sensitivity was achieved from the DE devices (2F10 conjugate/2C6 capture), employing 32 nm-in-size AuNPs functionalized with 20 µg of mAb for each mL of AuNP and applied to the device as a solution of optical density 3 a.u.; these conditions were selected to develop the LSDV_LFIA. 

The optimized LSDV-LFIA was tested with 10-fold serial dilutions of LSDV Neethling strain 106 TCID50/ ml growth on ovine testis cell line (OA3.Ts), and the results were compared to the sandwich ELISA. The test line was still visible at 400-fold dilution of the viral culture corresponding to 103.4 TCID50/mL, whereas the ELISA cut-off was set up at 1/250 dilution (Net OD=0.1). No cross-reaction with other viruses was detected. 

Discussion: The optimized LSDV_LFIA detected the virus in a wide dilution range and showed a better sensitivity compared to the ELISA test that exploited the same antibodies as a mechanism of virus recognition, corroborating the potential of this technique in controlling the spread of LSDV. It could be a promising tool that would improve the field surveillance of lumpy skin disease. The evaluation of the LSDV_LFIA on field samples is ongoing
	


