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Summary of 

proposed project: 

Debilitating age-related diseases causing a loss of bone and muscle mass represent 

national healthcare priorities that cost the NHS up to £4.4 billion per annum. On a 

personal level these changes have a major impact on mobility, independence, 

fracture risk and life expectancy. Strikingly, these numbers are only expected to 

increase as our population ages. As such, it is imperative that we begin to develop 

new approaches to monitor musculoskeletal health and reduce hospitalisation.  

 

Within our bodies, muscle and bone are inextricably linked. When an individual 

performs strength training to build muscle, these gains are also translated into the 

adjoining bone, leading to improvements in tissue quality and reducing the risk of 

fracture as we age. For many decades the relationship between muscle and bone 

was considered purely mechanical. However, recent advances have highlighted the 

contribution of paracrine factors that are secreted from skeletal muscle upon 

mechanical loading and lead to an increase in bone mineral density. In response, 

bone secretes factors that migrate to the skeletal muscle that modulate energy 

consumption and increase tissue mass. This feedback loop is termed muscle-bone 

crosstalk, and it represents an important yet long neglected physiological process 

for maintaining musculoskeletal health. Current evidence suggests that this 

crosstalk is partly mediated through the cellular secretion of nano-sized particles 

termed extracellular vesicles (EVs) that provide a stable vehicle for the passage of 

multiple proteins and RNAs critical for maintaining tissue homeostasis. In our 

research we have previously shown that EVs can be derived from both muscle and 

bone, with each containing a variety of proteins implicated in tissue turnover and 

regeneration. However, the wider effects of skeletal muscle EVs on bone health 

have yet to be fully evaluated.  

 

In this project you will utilise bioengineered 3D skeletal muscle models to identify 

biological factors implicated in muscle-bone crosstalk and determine their 

contribution to bone health. You will further determine how paracrine factors 

secreted by skeletal muscle are modulated through mechanical and electrical tissue 

stimulation, thus recreating features of musculoskeletal “exercise”. By advancing 

our current understanding of muscle-bone crosstalk, we aim to identify potential 

biomarkers that can predict and monitor healthy ageing.  

 

Required skills, 

experience, and/or 

education: 

An undergraduate degree in biological sciences or a related subject.  

Previous laboratory experience in cell culture and molecular biology would be an 

advantage. 

Link to School 

research theme: 

Lifestyle for Health and Wellbeing 



 


