





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Spatiotemporal Dynamics of Molecular Pathology in Amyotrophic Lateral Sclerosis
  
      Silas Maniatis, Tarmo Äijö, Sanja Vickovic, Catherine Braine, Kristy Kang, Annelie Mollbrink, Delphine Fagegaltier, Žaneta Andrusivová, Sami Saarenpää, Gonzalo Saiz-Castro, Miguel Cuevas, Aaron Watters, Joakim Lundeberg, Richard Bonneau, Hemali Phatnani

  
      doi: https://doi.org/10.1101/389270 

  
  
  

Silas Maniatis 
1Center for Genomics of Neurodegenerative Disease, New York Genome Center, New York, NY, USA

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


Tarmo Äijö 
2Center for Computational Biology, Flatiron Institute, New York, NY, USA

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


Sanja Vickovic 
1Center for Genomics of Neurodegenerative Disease, New York Genome Center, New York, NY, USA
3Broad Institute of MIT and Harvard, Cambridge, MA, USA
5Science for Life Laboratory, Department of Gene Technology, KTH Royal Institute of Technology, Stockholm, Sweden

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


Catherine Braine 
1Center for Genomics of Neurodegenerative Disease, New York Genome Center, New York, NY, USA
4Mortimer B. Zuckerman Mind Brain Behavior Institute, Columbia University, New York, NY, USA

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


Kristy Kang 
1Center for Genomics of Neurodegenerative Disease, New York Genome Center, New York, NY, USA

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


Annelie Mollbrink 
5Science for Life Laboratory, Department of Gene Technology, KTH Royal Institute of Technology, Stockholm, Sweden

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


Delphine Fagegaltier 
1Center for Genomics of Neurodegenerative Disease, New York Genome Center, New York, NY, USA

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


Žaneta Andrusivová 
5Science for Life Laboratory, Department of Gene Technology, KTH Royal Institute of Technology, Stockholm, Sweden

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


Sami Saarenpää 
5Science for Life Laboratory, Department of Gene Technology, KTH Royal Institute of Technology, Stockholm, Sweden

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


Gonzalo Saiz-Castro 
5Science for Life Laboratory, Department of Gene Technology, KTH Royal Institute of Technology, Stockholm, Sweden

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


Miguel Cuevas 
4Mortimer B. Zuckerman Mind Brain Behavior Institute, Columbia University, New York, NY, USA

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


Aaron Watters 
2Center for Computational Biology, Flatiron Institute, New York, NY, USA

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


Joakim Lundeberg 
5Science for Life Laboratory, Department of Gene Technology, KTH Royal Institute of Technology, Stockholm, Sweden
6Stanford University, Department of Bioengineering, Stanford, CA, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
hphatnani@nygenome.org
rb133@nyu.edu
joakim.lundeberg@scilifelab.se


Richard Bonneau 
2Center for Computational Biology, Flatiron Institute, New York, NY, USA
7Center for Data Science, New York University, New York, NY, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
hphatnani@nygenome.org
rb133@nyu.edu
joakim.lundeberg@scilifelab.se


Hemali Phatnani 
1Center for Genomics of Neurodegenerative Disease, New York Genome Center, New York, NY, USA
4Mortimer B. Zuckerman Mind Brain Behavior Institute, Columbia University, New York, NY, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
hphatnani@nygenome.org
rb133@nyu.edu
joakim.lundeberg@scilifelab.se




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Paralysis occurring in amyotrophic lateral sclerosis (ALS) results from denervation of skeletal muscle as a consequence of motor neuron degeneration. Interactions between motor neurons and glia contribute to motor neuron loss, but the spatiotemporal ordering of molecular events that drive these processes in intact spinal tissue remains poorly understood. Here, we use spatial transcriptomics to obtain gene expression measurements of mouse spinal cords over the course of disease, as well as of postmortem tissue from ALS patients, to characterize the underlying molecular mechanisms in ALS. We identify novel pathway dynamics, regional differences between microglia and astrocyte populations at early time-points, and discern perturbations in several transcriptional pathways shared between murine models of ALS and human postmortem spinal cords.
One Sentence Summary Analysis of the ALS spinal cord using Spatial Transcriptomics reveals spatiotemporal dynamics of disease driven gene regulation.
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