





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Cardioluminescence in transgenic zebrafish embryos: a Ca2+ imaging tool to study drug effects and pathological modeling
  
       View ORCID ProfileManuel Vicente,  View ORCID ProfileJussep Salgado-Almario,  View ORCID ProfileMichelle M. Collins,  View ORCID ProfileAntonio Martínez-Sielva,  View ORCID ProfileMasafumi Minoshima,  View ORCID ProfileKazuya Kikuchi,  View ORCID ProfileBeatriz Domingo,  View ORCID ProfileJuan Llopis

  
      doi: https://doi.org/10.1101/2021.05.06.442917 

  
  
  

Manuel Vicente 
aPhysiology and Cell Dynamics Group, Centro Regional de Investigaciones Biomédicas (CRIB) and Facultad de Medicina de Albacete, Universidad de Castilla-La Mancha, C/Almansa 14, 02006 Albacete, Spain

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Manuel Vicente


Jussep Salgado-Almario 
aPhysiology and Cell Dynamics Group, Centro Regional de Investigaciones Biomédicas (CRIB) and Facultad de Medicina de Albacete, Universidad de Castilla-La Mancha, C/Almansa 14, 02006 Albacete, Spain

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Jussep Salgado-Almario


Michelle M. Collins 
bDepartment of Anatomy, Physiology, and Pharmacology, University of Saskatchewan, College of Medicine, SK S7N 5E5, Canada

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Michelle M. Collins


Antonio Martínez-Sielva 
aPhysiology and Cell Dynamics Group, Centro Regional de Investigaciones Biomédicas (CRIB) and Facultad de Medicina de Albacete, Universidad de Castilla-La Mancha, C/Almansa 14, 02006 Albacete, Spain

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Antonio Martínez-Sielva


Masafumi Minoshima 
cDepartment of Material and Life Science, Graduate School of Engineering, Osaka University, Suita, Osaka 565-0871, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Masafumi Minoshima


Kazuya Kikuchi 
cDepartment of Material and Life Science, Graduate School of Engineering, Osaka University, Suita, Osaka 565-0871, Japan
dWPI-Immunology Frontier Research Center, Osaka University, Suita, Osaka 565-0871, Japan

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Kazuya Kikuchi


Beatriz Domingo 
aPhysiology and Cell Dynamics Group, Centro Regional de Investigaciones Biomédicas (CRIB) and Facultad de Medicina de Albacete, Universidad de Castilla-La Mancha, C/Almansa 14, 02006 Albacete, Spain

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Beatriz Domingo
	For correspondence: 
beatriz.domingo@uclm.es
juan.llopis@uclm.es


Juan Llopis 
aPhysiology and Cell Dynamics Group, Centro Regional de Investigaciones Biomédicas (CRIB) and Facultad de Medicina de Albacete, Universidad de Castilla-La Mancha, C/Almansa 14, 02006 Albacete, Spain

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Juan Llopis
	For correspondence: 
beatriz.domingo@uclm.es
juan.llopis@uclm.es




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
The zebrafish embryo has emerged as an excellent model in cardiovascular research. The existing techniques to monitor Ca2+ in the heart based on fluorescent Ca2+ biosensors are limited due to phototoxicity and photobleaching. To overcome these issues, we have used bioluminescence. We generated a transgenic line expressing GFP-Aequorin in the heart, Tg(cmlc2:GA), and optimized an in vivo aequorin reconstitution protocol to improve the luminescence capacity. This allowed imaging Ca2+ in long duration recordings in embryos of 3 to 5 days post-fertilization. The analogs diacetyl h-coelenterazine and f-coelenterazine enhanced the light output and signal-to-noise ratio from the embryos. With this cardioluminescence model, we monitored the time-averaged Ca2+ levels and beat-to-beat Ca2+ oscillations. Changes in Ca2+ levels were observed by incubation with BayK8644, an L-type Ca2+ channel agonist, the channel blocker nifedipine, and β-adrenergic blocker propranolol. Treatment of zebrafish embryos with terfenadine for 24 hours has been proposed as a model of heart failure. Tg(cmlc2:GA) embryos treated with terfenadine showed a 2:1 atrioventricular block and a decrease in the ventricular Ca2+ levels.
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	ROI
	region of interest
	SNR
	signal-to-noise ratio.
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