





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Pathogenic TDP-43 Disrupts Axon Initial Segment Structure and Neuronal Excitability in a Human iPSC Model of ALS
  
      Peter Harley, Guilherme Neves, Federica Riccio, Carolina Barcellos Machado, Aimee Cheesbrough, Lea R’Bibo,  View ORCID ProfileJuan Burrone,  View ORCID ProfileIvo Lieberam

  
      doi: https://doi.org/10.1101/2022.05.16.492186 

  
  
  

Peter Harley 
1Centre for Gene Therapy & Regenerative Medicine, Kings College London, London SE1 9RT, UK
2Centre for Developmental Neurobiology, Institute of Psychiatry, Psychology and Neuroscience, Kings College London, London SE1 1UL, UK

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


Guilherme Neves 
2Centre for Developmental Neurobiology, Institute of Psychiatry, Psychology and Neuroscience, Kings College London, London SE1 1UL, UK

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


Federica Riccio 
1Centre for Gene Therapy & Regenerative Medicine, Kings College London, London SE1 9RT, UK
2Centre for Developmental Neurobiology, Institute of Psychiatry, Psychology and Neuroscience, Kings College London, London SE1 1UL, UK

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


Carolina Barcellos Machado 
1Centre for Gene Therapy & Regenerative Medicine, Kings College London, London SE1 9RT, UK
2Centre for Developmental Neurobiology, Institute of Psychiatry, Psychology and Neuroscience, Kings College London, London SE1 1UL, UK

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


Aimee Cheesbrough 
1Centre for Gene Therapy & Regenerative Medicine, Kings College London, London SE1 9RT, UK
2Centre for Developmental Neurobiology, Institute of Psychiatry, Psychology and Neuroscience, Kings College London, London SE1 1UL, UK

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


Lea R’Bibo 
1Centre for Gene Therapy & Regenerative Medicine, Kings College London, London SE1 9RT, UK
2Centre for Developmental Neurobiology, Institute of Psychiatry, Psychology and Neuroscience, Kings College London, London SE1 1UL, UK

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


Juan Burrone 
2Centre for Developmental Neurobiology, Institute of Psychiatry, Psychology and Neuroscience, Kings College London, London SE1 1UL, UK
3MRC Centre for Neurodevelopmental Disorders, Institute of Psychiatry, Psychology and Neuroscience, Kings College London, London SE1 1UL, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Juan Burrone
	For correspondence: 
Ivo.lieberam@kcl.ac.uk
juan.burrone@kcl.ac.uk


Ivo Lieberam 
1Centre for Gene Therapy & Regenerative Medicine, Kings College London, London SE1 9RT, UK
2Centre for Developmental Neurobiology, Institute of Psychiatry, Psychology and Neuroscience, Kings College London, London SE1 1UL, UK
3MRC Centre for Neurodevelopmental Disorders, Institute of Psychiatry, Psychology and Neuroscience, Kings College London, London SE1 1UL, UK

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Ivo Lieberam
	For correspondence: 
Ivo.lieberam@kcl.ac.uk
juan.burrone@kcl.ac.uk




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Dysregulated neuronal excitability is a hallmark of amyotrophic lateral sclerosis (ALS). We sought to investigate how functional changes to the axon initial segment (AIS), the site of action potential generation, could impact neuronal excitability in a human iPSC model of ALS. We found that early (6-week) ALS-related TDP-43G298S motor neurons showed an increase in the length of the AIS, relative to CRISPR-corrected controls. This was linked to neuronal hyperexcitability and increased spontaneous contractions of hiPSC-myofibers in compartmentalised neuromuscular co-cultures. In contrast late (10-week) TDP-43G298S motor neurons showed reduced AIS length and hypoexcitability. At a molecular level aberrant expression of the AIS master scaffolding protein Ankyrin-G, and the AIS-specific voltage-gated ion channels SCN1A (Nav1.1) and SCN8A (Nav1.6) mirrored these dynamic changes in excitability. Finally, at all stages, TDP-43G298S motor neurons showed compromised activity-dependent plasticity of the AIS, further contributing to abnormal excitability. Our results point toward the AIS as an important subcellular target driving changes to neuronal excitability in ALS.
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