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Section 2 – Project Information
	Project Title

	Defining and Targeting Menopause-Associated Muscle Metabolic Dysregulation Using Human Discovery and Cell-Based Models

	Project Summary
The menopause transition is associated with accelerated declines in skeletal muscle mass, strength and metabolic health, yet the mechanisms linking ovarian hormone loss to impaired muscle adaptation remain poorly understood (1). This project will test the hypothesis that menopause alters circulating factors, including extracellular vesicles (EVs), that impair skeletal muscle protein homeostasis and responsiveness to nutrition and exercise (2).

The student will characterise muscle protein turnover, body composition and function across pre-, peri- and post-menopausal women using stable-isotope tracers, physiological phenotyping and plasma profiling. These findings will inform tissue-engineered skeletal muscle models exposed to menopause-relevant hormonal environments to determine how ovarian hormone withdrawal affects protein turnover, mitochondrial function, metabolic flexibility and regenerative capacity.

Plasma obtained across the menopause transition will then be applied to engineered muscle constructs to test whether changes in circulating factors causally influence muscle proteostasis and responses to nutritional or contractile stimuli. This platform will support mechanistic investigations and preclinical screening of potential interventions.

This interdisciplinary project combines human physiology, endocrinology, EV biology, tissue engineering and quantitative data analysis to identify mechanisms underpinning menopause-related muscle decline and potential intervention targets. The student will incorporate patient and public perspectives through qualitative research exploring menopause, muscle health, physical activity and nutrition. Collectively, the project will establish mechanistic and translational foundations for future intervention studies while supporting patient and public involvement and wider women's health initiatives.

	Techniques that will be undertaken during the project
Human metabolic study delivery; stable-isotope tracer infusion and kinetic analysis; muscle biopsy and blood processing; DXA/body composition; strength and physical-function testing; EV isolation and characterisation; circulating factor profiling; primary skeletal muscle cell culture; 3D tissue-engineered muscle models; hormone manipulation; protein synthesis and proteolysis assays; immunoblotting and RT-qPCR; mitochondrial respiration; microscopy and image analysis; contractile stimulation; statistical analysis, bioinformatics and data integration; patient and public involvement activities; science communication and community engagement.
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