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Trigeminal neuropathic pain interferes with critical functions such as eating and speaking and is 
often resistant to conventional therapy. One of the most debilitating symptoms is allodynia to 
innocuous mechanical stimuli, such as gentle brushing. However, the identity of trigeminal primary 
afferents transducing mechanical allodynia is not fully understood, which poses a hurdle to 
develop novel peripherally targeted analgesia.  

Our study demonstrates that in mice with chronic constriction injury of the infraorbital nerve (ION-
CCI), facial brushing induced a transient upregulation of Fos transcript in a subset of trigeminal 
ganglia (TG) neurons. Most Fos+ neurons were colocalized with markers of low threshold 
mechanoreceptors, such as Ntrk2, Ntrk3, and Mafa. Interestingly, a subset of Fos+ neurons were 
also colocalized with markers of nociceptors, such as Calca and Mrgprd. We determined if Fos 
upregulation can be used for genetic access to brushing-activated neurons by adopting Targeted 
Recombination in Active Populations (TRAP) methods using FosCreER mice. Chemogenetic 
inhibition of the facial brushing-mediated TRAPed TG neurons inhibited both punctuate and 
dynamic mechanical allodynia, whereas chemogenetic activation of the brushing-TRAPed 
neurons increased the duration of spontaneous face-wiping behavior in mice with ION-CCI. 
Brushing-induced conditional knockout of Piezo2 from trigeminal afferents reduced punctate and 
dynamic mechanical allodynia. In vivo GCaMP imaging in intact TG showed that conditional 
brushing-TRAPed knockout of Piezo2 reduced trigeminal neuronal hypersensitivity to Von Frey 
stimulation or brushing on the face in mice.  

In conclusion, our findings suggest that face brushing-induced Fos upregulation can be a useful 
marker allowing genetic access to allodynia-mediating TG neurons after trigeminal neuropathy.  
  

 



 
 

 
 

 
 

 
 

 
 
  

 



 
 

 
 

 
 

 
 

 
 

 

 
  

 



 
 

 
 

 

 
 

 
 

 

 
 
  

 



 
 

 
 

 
 

 
 

 

 

 

 

 

 

 


