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Nottingham Magnify Project 2025
	Name of Supervisor: 

	Prof John Brameld

	Research Theme: 

	Biotechnology

	Location of Project:

	Division of Food, Nutrition and Dietetics, School of Biosciences, Sutton Bonington Campus



	Project Title:

	Unravelling VGF's Influence On Whole Body Metabolism With A Cutting-Edge In Vitro Obesity Model

	Project Description:

	Join us in this unique opportunity to be at the forefront of developing innovative, long-term solutions for obesity, one of the world’s most pressing health challenges.
Obesity is an alarmingly increasing global public health issue which warrants innovative treatments. Traditional weight loss strategies, such as diet, exercise or pharmaceuticals often require lifelong adherence and have limited long-term success.  One promising approach involves reprogramming white adipose tissue (the bad fat) into brown adipose tissue (BAT), which burns more calories rather than stores fat.  
Our lab has been at the forefront of research on a peptide called VGF (non-acronymic) being one of the first to show that VGF may play a role in energy metabolism. Preliminary data showed that VGF-derived peptide TLQP-62 may convert WAT into BAT, as its administration increases glucose uptake in fat tissues, mimicking BAT function. However, another VGF-derived peptide TLQP-21 also triggers fat breakdown but does not increase metabolism, highlighting the complexity of VGF’s role in adipose biology. 

This project aims to overexpress VGF in 3D adipose spheroids using recombinant adeno-associated virus (rAAV) gene therapy and determine its potential to drive metabolic reprogramming. Gene therapy using rAAV offers a potential long-lasting solution due to its proven safety and effectiveness.

To achieve this, we will utilise recombinant adeno-associated virus (rAAV) gene therapy, a method known for its long-term safety and efficacy. Our lab has already successfully created 3D adipose spheroids using mouse 3T3-L1 cells, demonstrating that they closely mimic real fat tissue. Importantly, when we transduced these spheroids with rAAV-VGF, they were smaller in size compared to spheroids with rAAV-GFP (the control), suggesting a reduction in fat accumulation. This raises the exciting possibility that VGF overexpression could prevent fat storage and enhance metabolic activity, potentially leading to novel obesity treatments.
This project will provide the student an opportunity to work in a team who are at the cutting edge of obesity research combining gene therapy and advanced 3D cell culture.  The student will develop and maintain 3D adipose spheroids, transduce with rAAV-VGF and expose them to excess fat stimulating an obesity-like environment and analyse metabolic responses using microscopy, immunohistochemistry and plate based assays to measure lipid accumulation.  Furthermore they will contribute to the advancement of non-animal models aligning with the principles of 3Rs (replace, reduce and refine).

At the end of the project the student will have obtained hands on experience in a rapidly evolving field combining biotechnology, molecular biology and metabolic research providing a strong foundation for a future career in the biomedical sciences field. The student will be supported by an experience supervisor, recognised by the UK council for graduate education and a cell culture specialist. 


	Bench Supervisor:

	Mark Pope

	Potential skills that can be developed:

	high resolution microscopy;statistics;therapeutics;cell biology; biochemistry; proteomics;

	Training opportunities:

	This project provides hands-on training in cutting-edge biomedical techniques relevant to metabolic research, biotechnology, and molecular biology.  The student will gain expertise in 3D cell culture and tissue engineering, developing adipose spheroids that better replicate human fat tissue. They will also train in gene therapy and viral vector delivery, using recombinant adeno-associated virus (rAAV) to manipulate gene expression. Additionally, the student will learn microscopy and immunohistochemistry to visualize protein expression and metabolic assays to measure lipid accumulation, glucose uptake, and mitochondrial activity. Training in  statistical analysis will ensure accurate data interpretation.
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