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Protein Prosthesis – Replacing Segments of Im7 with -Helix Mimetics
Dr Andy Wilson, Prof Sheena Radford, Dr Stuart Warriner
The purpose of this project is to demonstrate that mimetics of protein secondary structure can replace components of a protein’s covalent structure to result in new semi-synthetic biomolecules capable of function. The position would suit a students with a strong interest and background in synthesis who would also like to develop skills in molecular biology and biophysics
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In this project, we will use a small four helix protein, called Im7 that has been previously studied using structural, thermodynamic and kinetic analysis1 and use it as a scaffold in which to graft designer non-natural mimetics of each helical segment as shown in the adjacent cartoon. The research will build upon prior research whereby a series of scaffolds designed to act as -helix mimetics when suitably functionalised inhibit the p53-hDM2 protein-protein interaction with high (M affinity) through non-covalent interaction with hDM2.2 Here, we will extend these studies further by exploiting native chemical ligation to covalently incorporate these helix mimetics into the backbone of Im7 replacing each helix, one at a time. By showing that the resultant proteins can fold to a stable and functional entity, we will take a step towards the ultimate goal of creating entirely non-natural molecules with protein-like capabilities. Success will also demonstrate the fundamental potential of creating new functional entities capable of performing novel chemistries e.g. with enhanced stability to the biological milieu or improved solubility in organic solvents and opportunities to develop biologics that survive longer in vivo. Such compounds could also be used in wider areas of biology and materials science e.g. to act as synthetic transcription factors or domain swapping proteins.
This multidisciplinary project will provide opportunities for the student to receive training in synthetic chemistry, molecular biology, structural biology and biophysical analysis. 

Please contact Dr. Andy Wilson (A.J.Wilson@leeds.ac.uk) for further details about this opportunity. 
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