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Synthesis of new reagents able to transfect proteins into living cells
The purpose of this project is to develop methods for delivering chemically-modified proteins (e.g., those bearing unnatural amino acids) into mammalian cells. The position would suit a student with a strong interest in protein chemistry who would also like to develop skills in cell biology.
Biological cells are packed with many different types of proteins that each play a specific role in a living organism. To fully understand life at the cellular and molecular levels, it is essential to know in what part of the cell a particular protein will reside, and what other types of protein it interacts with as part of its normal function. Chemists and biochemists have developed many methods for introducing unnatural amino acids into proteins or chemically modifying natural proteins at specific sites in their structures. These modifications include fluorescent groups that allow proteins to be observed by fluorescence microscopy, or reactive groups that will permanently link any proteins that stick to one another in the cells.  Although these methods work well in a test tube, they are much more difficult to use in living cells because it is difficult to get large, charged proteins across the cell membrane and into living cells.
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In this research project we will develop new molecular tools that can transport a protein into a cell, and then direct it to a specific compartment within that cell. Our approach is to use natural proteins that have evolved to enter cells, and to re-engineer these proteins to act as delivery vehicles for whatever protein cargo we want to use in our experiments. While the immediate application of these novel delivery vehicles will be in academic research, the same concept could equally be applied to delivering protein-based pharmaceuticals into human cells.  
The project will involve the synthesis of chemically- and genetically-modified proteins that will be assessed for their ability to deliver their unnatural protein cargos into the endoplasmic reticulum and cytosol of mammalian cells. The synthesis of covalently-modified proteins which incorporate cross-linking tags, fluorescent dyes and analogues of post-translational modification will then be optimised for use in cell biology applications.
This multidisciplinary project will provide opportunities for the student to receive training in protein chemistry, molecular biology and cell biology. 

Please contact Dr. Bruce Turnbull (w.b.turnbull@leeds.ac.uk) for further details about this opportunity. 
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