pH-induced conformational changes in flavivruses and the impact of epitope specific Mabs on infection/attachment.

Abstract
    We analyzed the neutralizing mechanisms of Japanese encephalitis virus (JEV) by envelope (E) protein-specific monoclonal antibodies (MAb), 503, NARMA3, and 26C1. These MAbs neutralized the virus before and after adsorption to cells. Pre-treatment of the virus with these MAbs suppressed low pH-dependent conformational change of the E protein, detectable by comparison to reaction with  other MAbs (4G2 and 201). Pretreatment with MAb 503 suppressed  uptake of virions into the endosome fraction of Vero cells, and kept viral RNA in those fractions resistant to RNase digestion. In order to assess the membrane fusion activity of JEV, the virus was adsorbed on C6/36 mosquito cell layers and exposed to low pH. Plaque numbers decreased in a pH-dependent fashion from pH 7.4 to 6.4; however, the number was regained from pH 6.2 to 5.8.(for C6/36 cells) The MAb 503 inhibited plaque formation within the pH range 7.4 to 5.8. The MAb 503, NARMA3, and 26C1 recognized the amino acid residue located at position 52, at the junction region of domains I and II. The results indicate that the binding of the MAbs 503, NARMA3 and 26C1 to the E protein interferes with low pH-dependent conformational change of the E protein, which is essential for uncoating of the virus. Observation of Electron micrographs of the virus at the respective pH levels show conformational change in the surface arrangement that indicate hampering of trimer formation may be the key event influenced by the  specific MAb. 
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