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Abstract: 
High-risk Human Papillomavirus (HPV) E6 proteins, in association with E6AP, can target cellular proteins for degradation, and contribute to the development of cancer. They can bind PDZ domain-containing proteins, including hDlg for proteasome-mediated degradation through their C-terminal PDZ-binding motifs. Our hypothesis is that the complex of E6 and hDlg shows a unique molecular surface that can be used for the assembly with other proteins, and provides a basis for understanding the mechanism of E6-promoted degradation.

The second PDZ domain (PDZ2) from hDlg and a series of short synthesized peptides from C-terminal high-risk HPV E6 were used to mimic the interaction of hDlg and E6. Isothermal titration calorimetry was used to determine the binding affinities. The solution structure of PDZ2 in complex with HPV-18 E6 peptide was determined by NMR with backbone root-mean-square deviations of less than 0.5Å. The structure shows a typical PDZ architecture containing six β-strands and two α-helices. The C-terminal six residues of E6 form a short β-strand that binds in a groove formed by αB and βB and anti-parallel to βB strand. However, a novel mode of interaction was found in which six residues of the HPV-18 E6 peptide are contacted by the PDZ2 domain, in contrast to the typical four residues used by PDZ domains. 

Molecular dynamics simulations support a model in which the C- and N-terminal ends of the peptide have different mobilities within the complex. Comparison of the NMR complex structure to previously determined   X-ray structures of PDZ2 by itself and bound to different peptides allows a description of conformational changes required for PDZ2 to bind to HPV-18 E6.  The binding of E6 peptide with loop 2 of PDZ2 induces additional contacts between loop 2 and the αB helix, pulls the C-terminus of αB inside and makes the PDZ2 domain more compact.
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