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“Neuronal mechanisms of interoception”
The brain receives sensory inputs from internal organs throughout the body, and uses that 

information to control vital functions like breathing, heart rate, blood pressure, and gut motility, 

instinctive reflexes like cough and swallowing, and survival behaviors like feeding, drinking, and 

sickness responses. The vagus nerve is one major conduit between body and brain that controls 

autonomic physiology, yet vagal sensory mechanisms, despite their fundamental importance, 

are largely unresolved. We charted cell types and receptors of the vagus nerve, and generated 

a genetic toolkit for anatomical mapping, in vivo imaging, optogenetics and targeted ablation of 

vagal neuron subtypes. We characterized a myriad of sensory neurons that innervate the lungs, 

stomach, intestine, heart, arteries, and larynx, and control breathing, protect airway integrity, 

detect blood pressure changes, and monitor meal volume and content. In a collaborative effort, 

we identified a critical role for Piezo mechanoreceptors in the sensation of airway stretch and 

neuronal sensation of blood pressure underlying the baroreceptor reflex. We also used similar 

approaches to chart brainstem neurons that mediate nausea-related behaviors. Identifying 

neurons and receptors that control autonomic physiology builds an essential foundation for 

mechanistic study and therapy design. 
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