University of Leicester 
MIBTP studentship project 2027

	First Supervisor
	Dr Hollie Marshall

	School/Department
	Division of Genetics and Genome Biology

	Email 
	hjm32@leicester.ac.uk

	Profile
	https://mooholl.github.io/



	Second Supervisor
	Professor Eamonn Mallon

	School/Department
	Division of Genetics and Genome Biology

	Email 
	ebm3@leicester.ac.uk



	Additional Supervisor
	



Section 2 – Project Information
	Project Title

	Environmental imprinting: heritable epigenetic memory of past pollution events.

	Project Summary
Environmental insults (pollution / heat stress) can cause heritable phenotypic outcomes in both wild animal populations and humans. These outcomes can be mediated by epigenetic changes, such as DNA methylation. However, epigenetic inheritance is difficult to study in mammals due to long generation times and need for ethical practices. We therefore use New Approach Methodologies, such as ecologically responsive invertebrates, to identify the mechanisms underpinning heritable environmentally induced phenotypic outcomes. 

Using the marine amphipod, Parhyale hawaiensis (a key developmental model species), this project will determine the extent to which environmentally induced DNA methylation changes are heritable and whether parental sex or genetic background influence heritability.

Ob1. Identify environmentally induced phenotypic changes in adult and offspring P. hawaiensis: you will use ecotoxicology techniques to carry out chemical/heat exposures and measure fitness traits (e.g., growth, fecundity).

Ob2. Identify environmentally induced DNA methylation changes in adult and offspring P. hawaiensis: using Nanopore Sequencing you will identify DNA methylation changes via bioinformatic pipelines.

Ob3. Determine the extent to which heritable DNA methylation marks are influenced by parental genotype, sex and exposure history: you will create complex reciprocal crosses and develop state-of-the-art allele-specific epigenomic bioinformatic pipelines. 

Ob4. Determine if the observed heritable epigenetic changes directly cause the observed phenotypic changes: you will attempt to alter DNA methylation via CRISPR-Cas gene editing.

Project environment: this is an interdisciplinary project which will provide you will skills in ecotoxicology, bioinformatics and molecular epigenetics – opening doors for a career in a wide range of sectors.

	Techniques that will be undertaken during the project
• Ecotoxicology using New Approach Methodologies (Parhyale hawaiensis)
• Molecular biology: DNA/RNA extraction, Bisulfite PCR, CRISPR-Cas gene editing.
• Nanopore sequencing
• Bioinformatic analysis (R / Bash / Python / Machine Learning)
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