





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Mouse lemur, a new animal model to investigate cardiac pacemaker activity in primates
  
      Mattia L. DiFrancesco, Romain Davaze, Eleonora Torre, Pietro Mesirca, Manon Marrot, Corinne Lautier, Pascaline Fontes, Joël Cuoq, Anne Fernandez, Ned Lamb, Fabien Pifferi, Nadine Mestre-Francés, Matteo E. Mangoni, Angelo G. Torrente

  
      doi: https://doi.org/10.1101/2021.10.25.465774 

  
  
  

Mattia L. DiFrancesco 
1Institute of Functional Genomics, Univ. Montpellier, CNRS, INSERM, Montpellier, F-34095, France
2LabEx Ion Channels Science and Therapeutics (ICST)
4Center for Synaptic Neuroscience, Istituto Italiano di Tecnologia, Largo Rosanna Benzi 10, 16132 Genova, Italy
5IRCCS Ospedale Policlinico San Martino, Genova, Italy

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


Romain Davaze 
3Mammalian Stem Cell Biology group, Institute of Human Genetics, CNRS and Univ. Montpellier, Montpellier, F-34396, France

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


Eleonora Torre 
1Institute of Functional Genomics, Univ. Montpellier, CNRS, INSERM, Montpellier, F-34095, France
2LabEx Ion Channels Science and Therapeutics (ICST)

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


Pietro Mesirca 
1Institute of Functional Genomics, Univ. Montpellier, CNRS, INSERM, Montpellier, F-34095, France
2LabEx Ion Channels Science and Therapeutics (ICST)

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


Manon Marrot 
1Institute of Functional Genomics, Univ. Montpellier, CNRS, INSERM, Montpellier, F-34095, France
2LabEx Ion Channels Science and Therapeutics (ICST)

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


Corinne Lautier 
6MMDN Univ. Montpellier, Montpellier, F-34095, France

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


Pascaline Fontes 
6MMDN Univ. Montpellier, Montpellier, F-34095, France

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


Joël Cuoq 
6MMDN Univ. Montpellier, Montpellier, F-34095, France

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


Anne Fernandez 
3Mammalian Stem Cell Biology group, Institute of Human Genetics, CNRS and Univ. Montpellier, Montpellier, F-34396, France

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


Ned Lamb 
3Mammalian Stem Cell Biology group, Institute of Human Genetics, CNRS and Univ. Montpellier, Montpellier, F-34396, France

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


Fabien Pifferi 
7UMR CNRS/MNHN 7179, Mécanismes Adaptatifs et Evolution, Brunoy, France

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


Nadine Mestre-Francés 
6MMDN Univ. Montpellier, Montpellier, F-34095, France
8EPHE, PSL Research University, Paris, France

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


Matteo E. Mangoni 
1Institute of Functional Genomics, Univ. Montpellier, CNRS, INSERM, Montpellier, F-34095, France
2LabEx Ion Channels Science and Therapeutics (ICST)

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
matteo.mangoni@igf.cnrs.fr
angelo.torrente@igf.cnrs.fr


Angelo G. Torrente 
1Institute of Functional Genomics, Univ. Montpellier, CNRS, INSERM, Montpellier, F-34095, France
2LabEx Ion Channels Science and Therapeutics (ICST)

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
matteo.mangoni@igf.cnrs.fr
angelo.torrente@igf.cnrs.fr




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Background Gray mouse lemurs (Microcebus murinus) are one of the smallest and most ancestral primates known. Their size falls in between that of mice and rats, and their genetic proximity to humans makes them an emerging model to study age-related neurodegeneration. Since Microcebus murinus replicates similar senescence processes of humans, it constitutes a useful model also for studying cardiovascular dysfunctions. However, its cardiac physiology is unknown. Thus, we investigated sinoatrial node (SAN) pacemaker activity of mouse lemurs, presenting the first characterization of heart automaticity in nonhuman primates.

Methods and Results We recorded the heart automaticity in freely moving mouse lemurs and in their SAN tissues and pacemaker myocytes. Mouse lemurs have a heart rate (HR) in between those of mice and rats and a similar generation of electrical impulses in the SAN tissue. Conversely, their ventricular depolarization is more similar to large mammals. Mouse lemur SAN myocytes express the main pacemaker currents at densities similar to mice: the hyperpolarization-activated current (If) and the L-type (ICa,L) and T-type (ICa,T) calcium currents. Moreover, mouse lemur SAN myocytes display spontaneous ryanodine receptor (RyR)-dependent Ca2+ transients. Using muscle-derived stem cells (MDSCs) from the Microcebus murinus skeletal muscle, we also differentiated pacemaker-like (PML) cells showing spontaneous automaticity and expressing markers of native SAN myocytes (HCN4 and connexin-45).

Conclusions In conclusion, our characterization of heart automaticity in Microcebus murinus provides new opportunities for comparative cardio-physiology studies in primates and with humans, and for pharmacologic testing of molecules that could assist in modulating age-related dysfunctions of automaticity.
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