





    
      Skip to main content
    

        
      
    
  
    
  
        
            
              

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Preservation of three-dimensional spatial structure in the gut microbiome
  
      Yuko Hasegawa, Jessica L. Mark Welch, Blair J. Rossetti, Gary G. Borisy

  
      doi: https://doi.org/10.1101/175224 

  
  
  

Yuko Hasegawa 
1Marine Biological Laboratory, Woods Hole, Massachusetts, United States of America

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


Jessica L. Mark Welch 
1Marine Biological Laboratory, Woods Hole, Massachusetts, United States of America

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
jmarkwelch@mbl.edu


Blair J. Rossetti 
1Marine Biological Laboratory, Woods Hole, Massachusetts, United States of America
2The Forsyth Institute, Cambridge, Massachusetts, United States of America

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


Gary G. Borisy 
2The Forsyth Institute, Cambridge, Massachusetts, United States of America

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




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    

  
    
  
      
  
  
    Abstract
Preservation of three-dimensional structure in the gut is necessary in order to analyze the spatial organization of the gut microbiota and gut luminal contents. In this study, we evaluated preparation methods for mouse gut with the goal of preserving micron-scale spatial structure while performing fluorescence imaging assays. Our evaluation of embedding methods showed that commonly used media such as Tissue-Tek Optimal Cutting Temperature (OCT) compound, paraffin, and polyester waxes resulted in redistribution of luminal contents. By contrast, a hydrophilic methacrylate resin, Technovit H8100, preserved three-dimensional organization. Our mouse intestinal preparation protocol optimized using the Technovit H8100 embedding method was compatible with microbial fluorescence in situ hybridization (FISH) and other labeling techniques, including immunostaining and staining with both wheat germ agglutinin (WGA) and 4’,6-diamidino-2-phenylindole (DAPI). Mucus labeling patterns of the samples fixed with paraformaldehyde (PFA) and Carnoy’s fixative were comparable. The protocol optimized in this study enabled simultaneous visualization of micron-scale spatial patterns formed by microbial cells in the mouse intestines along with biogeographical landmarks such as host-derived mucus and food particles.
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