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Abstract: 

Papillomavirus E2 protein is the key regulator of viral life cycle and is an important target for antiviral therapy. HPV-infected cells express truncated E2R proteins, which act as E2 repressors by heterodimer formation that compete for DNA binding. To design a stable heterodimer, the E2 dimer interface of HPV-16, which is the most prevalent type in cervical cancer, was dissected. Ionization of a conserved histidine was found to be important for acid-induced destabilization due to positive charge-charge repulsion within the hydrophobic core. This identification led toward design of a glutamate mutation to create a weaker homodimer (negative-negative repulsion) that can form a stronger heterodimer (negative-positive attraction) with respect to wild type. Studies show this mutation indeed drives more stable heterodimer formation. Therefore, principles of structure-guided design have been used to manipulate protein stability to produce an improved E2R and to understand its mechanism of action in the viral life cycle.
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