





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Neuronal NOX4 knockdown alleviates pathological tau-related alterations in a humanized mouse model of tauopathy
  
      Enrique Luengo, Paula Trigo-Alonso, Cristina Fernández-Mendívil, Ángel Nuñez, Marta del Campo, César Porrero, Nuria García-Magro, Pilar Negredo, Cristina Sánchez-Ramos, Juan A. Bernal, Alberto Rábano, Jeroen Hoozemans, Ana I Casas,  View ORCID ProfileHarald H.H.W Schmidt, Ana María Cuervo, Manuela G. López

  
      doi: https://doi.org/10.1101/2020.10.14.338954 

  
  
  

Enrique Luengo 
1Instituto Teófilo Hernando for Drug Discovery. Department of Pharmacology. School of Medicine. Universidad Autónoma Madrid. Madrid, Spain
2Instituto de Investigación Sanitario (IIS-IP), Hospital Universitario de la Princesa, Madrid, Spain

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


Paula Trigo-Alonso 
1Instituto Teófilo Hernando for Drug Discovery. Department of Pharmacology. School of Medicine. Universidad Autónoma Madrid. Madrid, Spain
2Instituto de Investigación Sanitario (IIS-IP), Hospital Universitario de la Princesa, Madrid, Spain

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


Cristina Fernández-Mendívil 
1Instituto Teófilo Hernando for Drug Discovery. Department of Pharmacology. School of Medicine. Universidad Autónoma Madrid. Madrid, Spain
2Instituto de Investigación Sanitario (IIS-IP), Hospital Universitario de la Princesa, Madrid, Spain

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


Ángel Nuñez 
3Department of Anatomy, Histology and Neuroscience. School of Medicine. Universidad Autónoma de Madrid. Madrid, Spain

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


Marta del Campo 
7Department of Health and Pharmaceutical Science, Faculty of Pharmacy, San Pablo CEU University, Montepríncipe, Alcorcón, Spain

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


César Porrero 
3Department of Anatomy, Histology and Neuroscience. School of Medicine. Universidad Autónoma de Madrid. Madrid, Spain

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


Nuria García-Magro 
3Department of Anatomy, Histology and Neuroscience. School of Medicine. Universidad Autónoma de Madrid. Madrid, Spain

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


Pilar Negredo 
3Department of Anatomy, Histology and Neuroscience. School of Medicine. Universidad Autónoma de Madrid. Madrid, Spain

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


Cristina Sánchez-Ramos 
4Myocardial Pathophysiology Area, Centro Nacional de Investigaciones Cardiovasculares (CNIC), Madrid, Spain

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


Juan A. Bernal 
4Myocardial Pathophysiology Area, Centro Nacional de Investigaciones Cardiovasculares (CNIC), Madrid, Spain

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


Alberto Rábano 
6Department of Neuropathology and Tissue Bank, Unidad de Investigación Proyecto Alzheimer, Fundación CIEN, Instituto de Salud Carlos III, Madrid, Spain

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


Jeroen Hoozemans 
8Department of Pathology, Amsterdam University Medical Centers Location VUmc, Amsterdam, The Netherlands.

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


Ana I Casas 
5Department of Pharmacology and Personalized Medicine, Maastricht Center for Systems Biology, Faculty of Health, Medicine and Life Sciences, Maastricht University, Maastricht, The Netherlands

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


Harald H.H.W Schmidt 
5Department of Pharmacology and Personalized Medicine, Maastricht Center for Systems Biology, Faculty of Health, Medicine and Life Sciences, Maastricht University, Maastricht, The Netherlands

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	ORCID record for Harald H.H.W Schmidt


Ana María Cuervo 
9Department of Developmental and Molecular Biology, Albert Einstein College of Medicine, New York, NY, USA.

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


Manuela G. López 
1Instituto Teófilo Hernando for Drug Discovery. Department of Pharmacology. School of Medicine. Universidad Autónoma Madrid. Madrid, Spain
2Instituto de Investigación Sanitario (IIS-IP), Hospital Universitario de la Princesa, Madrid, Spain

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
manuela.garcia@uam.es




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Approximately 44 million people worldwide live with Alzheimer’s disease (AD) or a related form of dementia. Aggregates of the microtubule-associated protein tau are a common marker of these neurodegenerative diseases collectively termed as tauopathies. However, all therapeutic attempts based on tau have failed, suggesting that tau may only indicate a higher-level causal mechanism. For example, increasing levels of reactive oxygen species (ROS) may trigger protein aggregation or modulate protein degradation. Here we show that type 4 NADPH oxidase (NOX), the most abundant isoform of the only dedicated reactive oxygen producing enzyme family, is upregulated in dementia and AD patients and in a humanized mouse model of tauopathy. Both global knockout and neuronal knockdown of the Nox4 gene in mice, diminished the accumulation of pathological tau and positively modified established tauopathy by a mechanism that implicates modulation of the autophagy-lysosomal pathway (ALP). Moreover, neuronal-targeted NOX4 knockdown was sufficient to reduce neurotoxicity and prevented cognitive decline, suggesting a direct and causal role for neuronal NOX4. Thus, NOX4 is a previously unrecognized causal, mechanism-based target in tauopathies and blood-brain barrier permeable specific NOX4 inhibitors could have therapeutic potential even in established disease.
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