Introduction 
Virus Neutralization Test (VNT) and Solid Phase Competitive ELISA (SPCE) are useful tools for a wide range of in vitro investigations, focused on serology studies in livestock and wild animals. After vaccination campaigns or immunogenicity studies, related to the control of Foot-and-mouth Disease (FMD), VNT and SPCE are usually performed to detect immune response of animals and, subsequently, the effectiveness of a vaccination. VNT remains the diagnostic gold standard, but various issues are related to this assay, first and foremost the manipulation of viable viruses and the related maintenance of an acceptable biosecurity level. Together with the complexity of test, mainly due to its affecting variables, this reason had often induced to find a correlation with SPCE, in order to substitute VNT with a safer and easier assay. In this study, comparing the data collected analysing sera from vaccinated animals, we evaluated the potential correlation between the two tests, focusing on the effect of homology/heterology of the strains behind the assays and those used during vaccination.  

Materials and Methods 
192 sera, previously collected from animals vaccinated against FMDV serotype A and O, were tested by VNTs and by SPCE IZSLER for the detection of antibodies against structural proteins of serotypes O and A. These tests were based on specific virus strains, which could be homologous or heterologous, depending on those contained in the used vaccines. Log10 of titers obtained with the two tests, were correlated with scatter plots. Titers of negative samples could not be calculated, thus for them only an estimation was assessed and plotted. 
Results  

Considering only animals receiving a vaccine including a single strain per serotype:  VNT and SPCE, based on FMDV homologous to the vaccine strains, showed good correlation between the tests, with R2 0.6 and the 94% of related pos/neg results.  A lower, but still significative correlation was detected also between assays based on strains heterologous to those included in the vaccine, R2 ~ 0.55 and 79% of pos/neg consistent results.  Comparing data obtained with heterologous SPCE and homologous VNT, the percentage of pos/neg consistent results decrease to 71% with a very uneven R2 (between 0.62 and 0.26).  Data discrepancy increased comparing homologous SPCE and heterologous VNT, only 54% of pos/neg coherent results and low R2 (0.37).  Overall, a clear increase of the percentage of positive samples missing the test based on the heterologous FMDV strain was detected. In detail, from homologous to heterologous VNT the ratio of positive samples missing the test grew from 3% to 46%, while considering the switch of SPCE, the percentage of positive samples missing the test increased from 4% to 28%.  When animals received a vaccine containing various strains per serotype, a similar situation was not observed.  

Discussion 
This study (i) proved that if harmonised, VNT and (IZSLER) SPCE have a good correlation between results, (ii) suggested that the performances of the tests may be related to the homology of strains behind the assays and the vaccines, (iii) revealed that tests based on heterologous strains show lower diagnostic sensitivity, if compared to analogous tests using homologous strains 
