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Section 2 – Project Information
	Project Title

	Defining the Cellular Mechanisms of Resilience During Skeletal Muscle Recovery

	Project Summary
Skeletal muscle possesses the capacity to recover from inflammatory, mechanical and metabolic stress. This resilience enables restoration of tissue homeostasis following injury and is fundamental to maintaining function throughout life. However, resilience declines with ageing, resulting in impaired recovery and reduced regenerative capacity. Despite its importance to healthy ageing, the molecular mechanisms governing muscle resilience remain poorly understood. Recent advances in resolution physiology have shown that recovery from stress is not a passive process but is actively regulated through specialised pro-resolving mediators (SPMs) and associated signalling pathways. These pathways coordinate the transition from inflammation to repair and have emerged as important regulators of tissue adaptation. Whilst their role has been explored in several biological systems, little is known about how they contribute to resilience in skeletal muscle. This project will define the molecular mechanisms underpinning skeletal muscle resilience using advanced human cell-based models. Primary human skeletal muscle cells and engineered 3D muscle organoids will be exposed to controlled inflammatory and mechanical challenges that mimic physiologically relevant stressors. Using targeted lipidomics, transcriptomics and quantitative proteomics, the student will characterise how recovery programmes are initiated, coordinated and resolved over time. Multi-omic datasets will be integrated using systems biology and bioinformatic approaches to identify molecular networks associated with successful and impaired recovery states. The project will provide fundamental insight into the biological principles governing resilience in human skeletal muscle.

	Techniques that will be undertaken during the project
The student will join the Leicester Centre for Sarcopenia & Muscle Biology, which includes expertise spanning skeletal muscle physiology, inflammation biology, lipid mediator biology, proteomics, bioinformatics and tissue engineering. The supervisory team provides access to established human muscle cell platforms, engineered 3D muscle organoid systems, advanced imaging facilities and international collaborations in lipidomics and systems biology.

The project will provide training in experimental biology, advanced omics technologies and computational analysis, ensuring development of both laboratory and quantitative research skills. The student will work within a collaborative multidisciplinary environment and benefit from extensive opportunities for training, networking and career development through MIBTP, the Institute for Precision Health and associated research centres.
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