Introduction: Lumpy skin disease (LSD) is an infective cattle disease caused by lumpy skin disease virus (LSDV) belonging to the genus Capripoxvirus, Poxviridae family. LSDV has a linear double-strand DNA encoding for 156 genes, including 41 structural proteins. Two forms of the virion can infect the host with different mechanisms: the intracellular mature virus (IMV) and the extracellular enveloped virus (EEV), with EEV surrounded by an additional membrane containing several proteins. Although the infection mainly triggers a cell-mediated immune response, the humoral response also plays an important role in protecting the host, effectively allowing the detection of infected animals. Based on immunogenicity studies conducted on other Poxviruses, three LSDV structural proteins were selected and produced: two proteins are localized on the IMV envelope and one in the core, they are encoded by ORFs LSDV074, LSDV060, and LSDV095, respectively. The recombinant proteins were expressed in E.Coli, purified, and then they were used to develop three different ELISAs, one for each recombinant protein. We tested sera from cattle experimentally infected by evaluating the specific immunogenicity of LSDV074, LSDV060 and LSDV095.  Materials and methods: The LSDV060, LSDV074 and LSDV095 ORFs were cloned in E.Coli expression vector using Golden Gate technology, in frame with a gene codifying for a fusion protein and a Histidine-Tag. After the expression, the proteins LSDV060 and LSDV095 were purified by metal affinity chromatography. They were preliminary titrated and three indirect ELISAs were developed. The purified LSDV060 and LSDV095 antigens were directly adsorbed to the plates, whereas the LSDV074 was immune-captured by the specific 2F10 monoclonal antibody (mAb). A panel of sera from 18 cattle experimentally infected with different LSDV strains and collected at 0, 7, 14, 21, and 28 days post-infection was tested. In addition, 198 LSDV negative cattle sera collected in Northern Italy were evaluated. The results obtained by the three ELISAs were compared to a previously developed indirect ELISA where the inactivated LSD virus was immune-captured by the 2F10 mAb. 
Results: Cut-off values of the three ELISAs were assigned by testing the negative sera. All cattle sera tested with the viral antigen ELISA seroconverted at 14 dpi. The LSDV074 indirect ELISA identified the seroconversion at 14 dpi in 17 cattle; only one animal showed a weak positivity during the testing period, but when tested with LSDV060 indirect ELISA a clear seroconversion is detected. The latter assay detected the seroconversion at 14 dpi in 16 cattle, with remaining two animals showing a weak positivity. Noteworthy, the mild response was observed in cattle infected with Neethling strain. Only 6 cattle reacted against LSDV095 antigen and they corresponded to those infected with field strains.  

Discussion:The LSDV074 and LSDV060 antigens reproduced the antigenic properties of the native viral protein and they can be used as a promising tool in ELISAs, replacing the virus in serological assays. The limited immunogenicity of LSDV095 antigen could be consistent with its function as core protein. However, its role during the host immune response needs further studies 
