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Abstract: 

Human papillomaviruses (HPV) cause cutaneous, genital and cervical warts. A subset of the HPVs is associated with a high risk for malignant progression. The papillomavirus E6 protein represents an attractive target for therapeutic intervention because of its multiple and essential roles in viral propagation and cellular transformation. An HPV-16 E6 binding domain, called E6ap, is located on an 18-amino-acid segment of an E6-associated protein, E6AP. The corresponding peptide was synthesized and its structure was solved by nuclear magnetic resonance (NMR) spectroscopy. Three conserved leucines were observed to form a hydrophobic patch on one face of an α-helix. Substitution of any of these leucines to alanine abolished binding to E6 protein, indicating that the entire hydrophobic patch is necessary. Mutation of a glutamate to proline, but not alanine, also disrupted the interaction between E6 and E6AP protein suggesting that the E6 binding motif of the E6AP protein must be helical when bound to E6. Comparison of the E6ap structure and mutational results with those of another E6-binding protein (E6BP/ERC-55) indicates the existence of a general E6 binding motif comprising a helical structure with the most important amino acids for interaction lying on one face of the helix. We have subsequently selected, designed, and tested inhibitory compounds based on the structures and mutagenesis of the interaction domains. These investigations have provided a molecular target for the development of antiviral drugs and represent progress in creating inhibitors of E6. At the same time, the inhibitors may be used to provide mechanistic insights into the biology of the viral protein and its interaction with cellular proteins.
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