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Project description including a short introduction, aim/objectives and methods/approach to be used  

Climate change is expected to cause a significant increase in heatwaves in the coming decades, leading to a rise in 

heat-related illnesses. Among them, exertional heat stroke (EHS) affects young and healthy individuals, such as 

athletes, military personnel, and outdoor workers, during intense physical activity. EHS primarily targets skeletal 

muscle and can result in multi-organ failure, which may be fatal without rapid medical intervention. While the 

clinical presentation of EHS is well documented (core body temperature > 40°C, severe muscular, inflammatory, 

metabolic, and neurological disturbances), the molecular mechanisms and individual susceptibility factors remain 

poorly understood. We recently identified human variants in the TRPV1 gene in military personnel with EHS (1–3). 

TRPV1 is a non-selective cation channel with high calcium permeability and widespread tissue distribution; however, 

its specific role in skeletal muscle remains unclear. This PhD project aims to fill this critical knowledge gap and to 

contribute to long-term strategies for preventing and adapting to heat stress. 

The main aims of this PhD project are to (a) unravel the role of TRPV1 in skeletal muscle function; (b) characterize 

the molecular and pathophysiological mechanisms underlying EHS, and (c) explore translational strategies, including 

biomarker discovery and pharmacological modulation of TRPV1 for personalized prevention.  

To achieve these goals, we developed a knock-in mouse model carrying a TRPV1 mutation (R7772C) identified in a 

patient who experienced an EHS episode using a CRISPR-Cas9 strategy. The project will combine cellular and 

molecular studies, such as calcium imaging, electrophysiology, and advanced microscopy, with in vivo analyses of 

muscle performance, thermoregulation, and metabolic profiling under normal and heat-stress conditions. The 

findings will contribute to the development of predictive models for personalized prevention strategies and to the 

development of new approaches to reduce vulnerability to heat stress. 

This project offers an opportunity to engage in cutting-edge research at the intersection of physiology, genetics, and 

climate adaptation, while acquiring expertise in advanced experimental techniques and contributing to public health 

and climate resilience. 
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Skills required: We are seeking a motivated student with a background in physiology or cell biology. Skills in 
biochemistry, statistics, calcium imaging, and animal experimentation are also highly valued. 
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