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NIHR BRC Healthcare Professional Placement Scheme – Project Proposal Form

	BRC Cluster:
	Under Researched Conditions

	BRC Theme:
	Rare Conditions and Advanced Phenotyping and Diagnostics 

	Project Title:
	A pilot study exploring genotype-phenotype-epiphenotype relationships



	Practice Supervisor

	Name:
	David Gokhale and Chris Campbell

	Base:
	North West Genomics Lab Hub

	Email Address:
	David.Gokhale@mft.nhs.uk and Chris.Campbell@mft.nhs.uk 

	Academic Supervisor

	Name:
	Siddharth Banka 

	Base:
	Manchester Centre for Genomic Medicine 

	Email Address:
	Siddharth.Banka@manchester.ac.uk 


 
	Background and Project Details:

	BACKGROUND
It is estimated that over 4 million individuals in the United Kingdom are affected by rare conditions, with more than 80% of these conditions having a genetic basis. Despite advancements in diagnostic technologies such as genome sequencing, accurate diagnoses remain elusive for over half of patients. In recent years, research has demonstrated that variants in numerous genes can induce disease-specific, genome-wide DNA methylation changes, resulting in distinct profiles known as episignatures. These episignatures have proven to be valuable diagnostic biomarkers, enhancing both the interpretation of genome sequencing data and diagnostic rates for rare diseases.
Manchester is a global leader in this domain, excelling in both research and clinical application. We host the MRC EpiGenRare UKRD Node and serve as the sole national provider of DNA methylation testing services, in addition to leading the NHS Genomics Network of Excellence for Rare and Inherited Diseases.

RESEARCH QUESTION
What are the determinants of DNA methylation profiles in rare conditions? 

PROJECT DETAILS
We will perform a pilot project to lay the grounds for the world’s first family-based genotype-phenotype-epiphenotype relationship study.

1. Patient recruitment and sample collection - We have identified several families with episignature-positive pathogenic variants with incomplete penetrance for the clinical phenotype. We will further expand through databases of our collaborators from across the world. We will recruit the affected and unaffected individuals to our research study (ethics application has been submitted) and obtain their clinical details and peripheral blood DNA samples. 
2. Data generation and analysis - We will run Illumina Epic array v2 on all the DNA samples collected in the study. We will generate DNA methylation profiles and determine if in each family the correlate with variability in the clinical phenotype. We have generated DNA methylation profiles in over 500 samples in our lab.


	Potential Outcomes / Impact:

	POTENTIAL OUTCOMES
1. Curation of the world’s first database for genotype-phenotype-epiphenotype study. 
2. Generation of preliminary data to explore the hypothesis. 
3. A peer-reviewed high impact manuscript. 
4. Research training of a diagnostic laboratory scientist in an emerging field of research where Manchester is world leading. This project aligns with several points that the BRC wants to be considered for this scheme. These include Relatability (digital/data), skill development, knowledge expansion, integration of research and practice, professional growth, collaboration and networking, and contribution to evidence-based practice and quality improvement.

POTTENTIAL IMPACT
1. Clinical impact: Understanding this genotype-phenotype-episignature relationship will improve our estimates of their predictive power and thus improve the accuracy and interpretation of this important emerging test. Importantly, this will also allow exploration of episignatures as prognostic and therapeutic biomarkers, which could substantially expand their utility.
2. Scientific impact: Finally, this will lay the foundation for a new approach to understand the biological basis of disease penetrance, which is a key unresolved question in the field.
3. Strategic impact: Generate preliminary data for a larger grant application. Of note UK Biobank and the 100K Genomes Project are starting to generate methylation data in their datasets. Our study will put us in an excellent position to exploit the new data and apply for larger grant application.  


	Who would be suitable for the placement?

	Healthcare Scientist or Clinical Scientist


	Are there any pre-requisites that are required in advance of the placement?

	N/A


	What skills will be developed by the trainee during the placement?

	Project management, learning about research methodologies, clinical data collection, research sample collection, international collaboration, analysis techniques, literature review, and dissemination of findings in writing and presentation. 


	What training and support will be offered to the trainee during the placement?

	2-3 project meetings every month will be organised. Inclusion in weekly research lab meetings.  


	Proposed Placement Timeframe:

	9 months. 


	Could a flexible placement approach be supported where required? 

	Yes, preferred option of 1 day a week for 9 months 


	Proposed Start Date:

	April 2026


	Where will the placement participant be based during the placement?

	Northwest Genomic Laboratory Hub- Manchester
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