A bioinformatic approach in the design of polypeptide antigens useful for the serodiagnosis of the viral quasispecies SRLV and EIAV
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Abstract 
As a consequence of their intrinsic genetic, structural and phenotypic variability animal Lentiviruses, including small ruminant lentivirus (SRLV) and equine infectious anemia virus (EIAV), are considered viral quasispecies. Immunoenzymatic tests (ELISA) are commonly used in the serodiagnosis of SRLV and EIAV infections.
However, for SRLV the dynamic heterogeneity of the virus makes the development of a diagnostic “gold standard" extremely difficult.   In the case of EIAV, ELISA were obtained mainly by using the capsid protein p26, which is derived almost exclusively from a single strain (Wyoming), and do not reflect the great potential epitopic variability of the EIAV quasispecies.  Hundreds of protein sequences derived from different viral strains are deposited in GenBank for both SRLV and EIAV. In two different investigations GenBank database was exploited in a systematic approach to design a set of representative protein antigens useful for SRLV and EIAV serodiagnosis. The main bioinformatic tools used were clustering, molecular modelling, molecular dynamics (in the case of SRLV) epitope predictions and aggregative/ solubility predictions. This approach, in the case of SRLV led to the design of two capsidic p25 polypeptide antigens and double-strain polypeptide antigen derived from the gp46 transmembrane protein (TM) whereas for EIAV a full sequence p26 capsid protein and a double-strain polypeptide derived from the gp45 transmembrane protein fused to Maltose Binding Protein (MBP) were designed. The proteins/ polypeptides were expressed by recombinant DNA technology starting from synthetic genes, and analyzed by circular dichroism (CD) spectroscopy in both investigations.   An indirect ELISA was developed for SRLV and another for EIAV.  Both tests can address some of the high variability of SRLV and EIAV. 
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The consensus predictions for linear and discontinuous epitopes in blue with the consensus intervals
>80% (red), 60-79% (orange) and 40-59% (yellow) are displayed on the homology models of (A)
P25 and (B) gp46 of SRLY, (C) p26 and (D) gp45 for EIAV
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