University of Leicester 
MIBTP studentship project 2026

	First Supervisor
	Dr Hanna Kwon

	School/Department
	Molecular and Cell Biology

	Email 
	hk295@le.ac.uk 



	Second Supervisor
	Professor Andrew Hudson

	School/Department
	Chemistry

	Email 
	andrew.hudson@le.ac.uk 



	Additional Supervisor
	



Section 2 – Project Information
	Project Title

	Exploring Microbial Enzymes for Next-Generation Biocatalysis

	Project Summary 

	Microbial genomes encode a vast, largely untapped reservoir of ribosomally
synthesised and post-translationally modified peptides (RiPPs). These molecules
are made by specialised enzymes that transform simple ribosomal precursors
into complex and highly stable natural products. RiPPs display striking activities,
from antimicrobial and immune-modulating effects to potential roles as
agrochemicals, food preservatives, and biotechnology tools. Their selective
chemistry and renewable microbial origins make them excellent candidates for
sustainable production of high-value compounds.
In this PhD project, you will study RiPP biosynthesis as a source of new
biocatalysts. Using genome mining, you will identify novel enzyme families and
pathways. With time-resolved crystallography, you will capture atomic-level
snapshots of catalytic transformations, revealing how these enzymes execute
challenging chemical reactions with remarkable efficiency and selectivity.
Complementary biochemical, spectroscopic, and mutagenesis approaches will
probe mechanisms and enable reprogramming of activity.
This research will expand the biocatalysis toolbox by uncovering new enzyme
chemistries, while also providing a foundation for sustainable microbial
platforms to produce valuable peptide-based molecules. You will gain training in
genome mining, structural biology, mechanistic enzymology, and protein
engineering, preparing you for a career in biocatalysis, sustainable chemistry,
and biotechnology.

Techniques that will be undertaken during the project
Techniques you will learn and use in this project include:
Genome mining and bioinformatics for discovery of new peptide pathways
Molecular biology and protein expression in microbial systems
Biochemical and enzymatic assays to study activity and mechanisms
Time-resolved X-ray crystallography for structural snapshots of enzymes in
action
Spectroscopic methods (e.g. UV–vis, fluorescence) for monitoring reactions
Mass spectrometry for characterising peptide products and modifications
Protein engineering and site-directed mutagenesis to reprogramme enzyme
activity
Data analysis and computational modelling of enzyme structures and pathways
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