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Molecular Mimicry of ERV-3 virus and Autoantigens in SLE: a mechanism for disease?
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We and others have postulated that autoimmune renal disease might be triggered by molecular mimicry, where viral or bacterial proteins have regions of similarity to autoantigens associated with systemic lupus erythematosus (SLE), vasculitis and rheumatoid arthritis. Antibodies may recognise between 4 to 8 amino acids as an epitope, and the antibody response, not just to viral proteins, but also to host proteins, initiates the disease process. We have previously demonstrated a clear similarity between a protein region of Human Endogenous Retrovirus HERV-K10, which is incorporated into the genome, and the Fc region of IgG (a binding site for Rheumatoid Factor). SLE has more than 30 potential autoantigens, and other HERVs, e.g.ERV3, have been implicated in the pathogenesis of SLE. 
Advanced bioinformatic computer programmes were used to determine the key antigenic regions of ERV-3 and to detect similarities of amino acid sequences that are found on autoantigens. Unique to this research is the use of molecular modelling to visually assess similarities between virus and autoantigenic proteins that may be fundamental to the mechanism of molecular mimicry. Individual sequences of autoantigens and ERV-3 were extracted from the National Center for Biotechnology Information database.  Bioinformatic programmes (Expasy) translated nucleotide sequences into protein sequences. Assessment of key antigenic sites was by Protscale and comparison of viral and autoantigenic proteins was assessed using Sim-Prot. A molecular display and design programme, utilising the Brookhaven protein data bank generated 3-dimentional molecular models. 

Results from bioinformatic analysis predicted 6 key antigenic regions in the envelope of ERV-3, comprising 7 to 8 amino acid sequences, which may be possible triggers for autoimmune disease. 18 known autoantigens associated with SLE were compared for potential amino acid similarity. Similar sequences of 4 to 9 amino acids in ERV-3, were also found in autoantigens, with homology ranging from 62.5%,  up to 100% in the example of Ro/SSA (amino acid sequence GMWG) (Figure 1). 2 of the key antigenic regions on ERV-3 possessed sequences that were common with autoantigens SmD2 (KTSKGK), ubiquitin (KTSKGKT), topoisomerase (DWKDNE) and calreticulin (DNEWPP). Homology was also seen with La, SmD1, SmN, and proflin II. Importantly, amino acids at variance between virus and autoantigen, did not alter the overall shape or conformation of the antigenic determinant, e.g. for the SmD1 antigen (ILPDSLPL) that exhibited a homology of 75% with ERV-3 (ILPCLLPL) (Figure 2). Laboratory techniques have been developed with synthesis of peptides for use in an ELISA assay, to determine the presence of ERV-3 in SLE patients.
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These results demonstrate that molecular mimicry exists between endogenous retroviruses and autoantigens in autoimmune conditions such as SLE. Synthesised peptides might be used for diagnostic tests for HERVs, in animal models of autoimmune renal disease, and raises the possibility of the future development of using these to immunize against autoimmune disease.
