





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Four-color fluorescence cross-correlation spectroscopy with one laser and one camera
  
       View ORCID ProfileSonali A. Gandhi, Matthew A. Sanders,  View ORCID ProfileJames G. Granneman,  View ORCID ProfileChristopher V. Kelly

  
      doi: https://doi.org/10.1101/2023.01.30.526256 

  
  
  

Sonali A. Gandhi 
1Department of Physics and Astronomy, Wayne State University, Detroit, MI, USA, 48201

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Sonali A. Gandhi


Matthew A. Sanders 
2Center for Molecular Medicine and Genetics, School of Medicine, Wayne State University, Detroit, MI, USA, 40201

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


James G. Granneman 
2Center for Molecular Medicine and Genetics, School of Medicine, Wayne State University, Detroit, MI, USA, 40201
3Center for Integrative Metabolic and Endocrine Research, School of Medicine, Wayne State University, Detroit, MI, USA. 48201

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for James G. Granneman


Christopher V. Kelly 
1Department of Physics and Astronomy, Wayne State University, Detroit, MI, USA, 48201
3Center for Integrative Metabolic and Endocrine Research, School of Medicine, Wayne State University, Detroit, MI, USA. 48201

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Christopher V. Kelly
	For correspondence: 
cvkelly@wayne.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
The diffusion and reorganization of phospholipids and membrane-associated proteins are fundamental for cellular function. Fluorescence cross-correlation spectroscopy (FCCS) measures the diffusion and molecular interactions at nanomolar concentration in biological systems. We have developed a novel, economical method to simultaneously monitor diffusion and oligomerization with the use of super-continuum laser and spectral deconvolution from a single detector. Customizable excitation wavelengths were chosen from the wide-band source and spectral fitting of the emitted light revealed the interactions for up to four spectrally overlapping fluorophores simultaneously. This method was applied to perform four-color FCCS, as demonstrated with polystyrene nanoparticles, lipid vesicles, and membrane-bound molecules. Up to four individually customizable excitation channels were selected from the broad-spectrum fiber laser to excite the diffusers within a diffraction-limited spot. The fluorescence emission passed through a cleanup filter and a dispersive prism prior to being collected by a sCMOS or EMCCD camera with up to 10 kHz frame rates. The emission intensity versus time of each fluorophore was extracted through a linear least-square fitting of each camera frame and temporally correlated via custom software. Auto- and cross-correlation functions enabled the measurement of the diffusion rates and binding partners. We have measured the induced aggregation of nanobeads and lipid vesicles in solution upon increasing the buffer salinity. Because of the adaptability of investigating four fluorophores simultaneously with a cost-effective method, this technique will have wide application for examining complex homo- and heterooligomerization in model and living systems.
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