
 
 
 

 

 

 

 
 
 
 
 
 
 
 
 
 
 

 

 

 
 
 

   
 
 
 
  
 
 
  
 
  
 
  

 
 
 
 

  

  
  

 
 
 
 
 
 
 

                 
 

 
 
 

 
 
 
 

NELSON TOTAH  
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Diversity of ancestral brainstem noradrenergic neurons 
The brainstem cell group, locus coeruleus (LC), is present in all vertebrates, and influences arousal 
and cognition, as well as autonomic, metabolic, and immune functions via broad projections 
throughout the central nervous system (CNS). The LC has been thought to affect such wide-ranging 
functions by synchronous activity of its neurons releasing norepinephrine globally throughout the 
CNS. In this talk, I will show our recent work demonstrating that LC neurons fire together in small 
groups (ensembles), and that distinct cell type-specific ensembles contribute to different cortical 
activity states in the urethane-anesthetized rat. This paradigm shift to a modular LC is opening new 
questions and perspectives. However, LC research is still hampered by recordings from awake 
animals (monkey or rodent) yielding no more than one (or exceptionally two) single neurons for 
less than one week. I will show new data that attempts to solve these problems through different 
means. First, I will show that ultra-flexible nanoelectronic threads overcome brainstem motion to 
enable recording up to 60 brainstem single neurons simultaneously and permits recordings for 2 
months. Second, I will that show boosting sample size by openly sharing data across 20 laboratories 
and comparing LC activity across species, sexes, and ages reveals unexpected divergence in the 
evolution of this ancestral vertebrate neuromodulatory system.  
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