





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Under-oil autonomously regulated oxygen microenvironments for cell culture
  
       View ORCID ProfileChao Li, Mouhita Humayun, Keon Young Park, Bryce Connors, Jun Feng, Jiayi Li, Yanbo Feng, Ryan L. Clark, Hunter Hefti, Jonathan Schrope, Ophelia S. Venturelli, David J. Beebe

  
      doi: https://doi.org/10.1101/2020.12.16.423117 

  
  
  

Chao Li 
1Carbone Cancer Center, University of Wisconsin-Madison, Madison, WI 53705, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Chao Li
	For correspondence: 
djbeebe@wisc.edu
venturelli@wisc.edu
cli479@wisc.edu


Mouhita Humayun 
3Department of Biomedical Engineering, University of Wisconsin-Madison, Madison, WI 53705, USA

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


Keon Young Park 
7Department of Surgery, University of California San Francisco, San Francisco, CA 94143, USA

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


Bryce Connors 
4Department of Biochemistry, University of Wisconsin-Madison, Madison, WI 53706, USA
5Department of Chemical and Biological Engineering, University of Wisconsin-Madison, Madison, WI 53706, USA

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


Jun Feng 
4Department of Biochemistry, University of Wisconsin-Madison, Madison, WI 53706, USA

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


Jiayi Li 
3Department of Biomedical Engineering, University of Wisconsin-Madison, Madison, WI 53705, USA

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


Yanbo Feng 
3Department of Biomedical Engineering, University of Wisconsin-Madison, Madison, WI 53705, USA

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


Ryan L. Clark 
4Department of Biochemistry, University of Wisconsin-Madison, Madison, WI 53706, USA

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


Hunter Hefti 
3Department of Biomedical Engineering, University of Wisconsin-Madison, Madison, WI 53705, USA

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


Jonathan Schrope 
7Department of Surgery, University of California San Francisco, San Francisco, CA 94143, USA

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


Ophelia S. Venturelli 
4Department of Biochemistry, University of Wisconsin-Madison, Madison, WI 53706, USA
5Department of Chemical and Biological Engineering, University of Wisconsin-Madison, Madison, WI 53706, USA
6Department of Bacteriology, University of Wisconsin-Madison, Madison, WI 53706, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
djbeebe@wisc.edu
venturelli@wisc.edu
cli479@wisc.edu


David J. Beebe 
1Carbone Cancer Center, University of Wisconsin-Madison, Madison, WI 53705, USA
2Department of Pathology and Laboratory Medicine, University of Wisconsin-Madison, Madison, WI 53705, USA
3Department of Biomedical Engineering, University of Wisconsin-Madison, Madison, WI 53705, USA

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
djbeebe@wisc.edu
venturelli@wisc.edu
cli479@wisc.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Oxygen levels in vivo are autonomously regulated by a supply-demand balance, which can be altered in disease states. However, the oxygen levels of in vitro cell culture systems, particularly microfluidic cell culture, are typically unidirectionally defined by either supply or demand. Further, the oxygen microenvironment in these systems are rarely monitored or reported. Here, we present a method to establish and dynamically monitor autonomously regulated oxygen microenvironments (AROM) using an oil overlay in an open microfluidic cell culture system. Using this method, the oxygen microenvironment is dynamically defined by both supply and demand of the system. We explore the physical laws governing kinetics of the under-oil oxygen microenvironment and experimentally validate the method using a variety of cell types including mammalian, fungal and bacterial cells. Finally, we demonstrate the utility of this method to establish a co-culture between primary intestinal epithelial cells and human-associated intestinal anaerobic bacteria.
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