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Section 2 – Project Information
	Project Title

	Engineering Nature’s Peptide Chemistry: Structure, Mechanism and Biocatalysis of LenY

	Project Summary
Nature has evolved enzymes that perform chemistry difficult to reproduce synthetically. LenY is one such enzyme, installing unusual macroamidine crosslinks into ribosomal peptides to generate highly constrained cyclic products.

In this PhD project, you will uncover how LenY recognises its substrate, is activated, uses ATP, and controls sequential macrocyclisation. You will combine structural biology, mechanistic enzymology, mass spectrometry and protein engineering to build a detailed molecular picture of catalysis.

A key part of the project will use time-resolved X-ray crystallography to capture LenY in action and generate structural snapshots of substrate binding, active-site rearrangement and peptide cyclisation. These data will be integrated with biochemical kinetics and mutagenesis to identify the residues that control activity and selectivity.

You will then use these mechanistic insights to engineer LenY and test whether its unusual chemistry can be redirected towards non-native peptide sequences, establishing new tools for peptide biocatalysis.

The project offers multidisciplinary training in protein biochemistry, structural biology, enzymology, mass spectrometry and enzyme engineering, and is ideal for students interested in understanding and redesigning molecular machines.

	Techniques that will be undertaken during the project
• Molecular biology and recombinant protein expression
• Protein purification and biochemical characterisation
• Mechanistic enzymology and enzyme kinetics
• Protein crystallography and structural biology
• Time-resolved X-ray crystallography
• Site-directed mutagenesis and protein engineering
• Bioinformatics
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