





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        High-order thalamic and motor cortex inputs integrate sublinearly into tuft dendrites of pyramidal neurons in mouse somatosensory cortex
  
      Young-Eun Han, Joon Ho Choi, Kyungsoo Kim, Seongtak Kang, Hyungju Park, Ji-Woong Choi,  View ORCID ProfileJong-Cheol Rah

  
      doi: https://doi.org/10.1101/2022.07.05.498894 

  
  
  

Young-Eun Han 
1Sensory & Motor Neuroscience Group, Korea Brain Research Institute, 61 Cheomdan-ro, Daegu 41062, Republic of Korea

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Joon Ho Choi 
1Sensory & Motor Neuroscience Group, Korea Brain Research Institute, 61 Cheomdan-ro, Daegu 41062, Republic of Korea

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Kyungsoo Kim 
2Department of Electrical Engineering and Computer Sciences, 333 Techno Jungang-daero, Daegu 42988, Republic of Korea
4Brain Engineering Convergence Research Center, Daegu Gyeongbuk Institute of Science & Technology, 333 Techno Jungang-daero, Daegu 42988, Republic of Korea

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Seongtak Kang 
2Department of Electrical Engineering and Computer Sciences, 333 Techno Jungang-daero, Daegu 42988, Republic of Korea
4Brain Engineering Convergence Research Center, Daegu Gyeongbuk Institute of Science & Technology, 333 Techno Jungang-daero, Daegu 42988, Republic of Korea

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Hyungju Park 
3Department of Brain Sciences, 333 Techno Jungang-daero, Daegu 42988, Republic of Korea
5Neurovascular Unit Research Group, Korea Brain Research Institute, 61 Cheomdan-ro, Daegu 41062, Republic of Korea

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Ji-Woong Choi 
2Department of Electrical Engineering and Computer Sciences, 333 Techno Jungang-daero, Daegu 42988, Republic of Korea
4Brain Engineering Convergence Research Center, Daegu Gyeongbuk Institute of Science & Technology, 333 Techno Jungang-daero, Daegu 42988, Republic of Korea

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site


Jong-Cheol Rah 
1Sensory & Motor Neuroscience Group, Korea Brain Research Institute, 61 Cheomdan-ro, Daegu 41062, Republic of Korea
3Department of Brain Sciences, 333 Techno Jungang-daero, Daegu 42988, Republic of Korea
4Brain Engineering Convergence Research Center, Daegu Gyeongbuk Institute of Science & Technology, 333 Techno Jungang-daero, Daegu 42988, Republic of Korea

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Jong-Cheol Rah
	For correspondence: 
jcrah@kbri.re.kr




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Tuft dendrites of pyramidal neurons housed in layer 1 of the neocortex form extensive excitatory synaptic connections with long-range cortical and high-order thalamic axons, along with diverse inhibitory inputs. Recently, we reported that synapses from the vibrissal primary motor cortex (vM1) and posterior medial thalamic nucleus (POm) are spatially clustered together in the same set of distal dendrites, suggesting a close functional interaction. In this study, we evaluated how these two types of synapses interact with each other using in vivo two-photon Ca2+ imaging and electrophysiology. We observed that dendritic Ca2+ responses could be efficiently evoked by electrical stimulation of POm or vM1 in the overlapping set of dendritic branches, rejecting the idea of branch-wise origin-selective synaptic wiring. Surprisingly, the Ca2+ responses upon coincident POm and vM1 stimulation summed sublinearly. We attribute this sublinearity to mutual inhibition via inhibitory neurons because synaptic currents generated by POm and vM1 also integrated sublinearly, but pharmacologically isolated direct synaptic currents summed linearly. Inhibitory neurons receiving POm inputs in the superficial cortical layer negatively regulated vM1-evoked responses. Finally, POm and vM1 innervated overlapping but distinct populations of somatostatin-expressing inhibitory neurons. Thus, POm and vM1 inputs negatively modulate each other in the mouse somatosensory cortex.
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