





    
      Skip to main content
    

        
      
    
  
    
  
        
            
        [image: bioRxiv]      

                

          



  
    
  
                
    
      	Home
	About
	Submit
	ALERTS / RSS

    

  



  
                
    
      
  
    
  
      
  
  
    
  Search for this keyword 
 







  


  
  



  
      
  
  
    Advanced Search  


  
  



  



    

  


  


  

  
  
  	      

    
      
    
      
        
    
  
    
                        
  
                
    
      
	  
  
		
		
			
			  
  
      
  
  
    

      
        New Results    
  
        Caloric-restriction induced alterations in CG and non-CG methylation attenuate age-associated changes in the old brain
  
      Niran Hadad, Archana Unnikrishnan, Jordan A. Jackson, Dustin R. Masser, Laura Otalora, David R. Stanford, Arlan Richardson, Willard M. Freeman

  
      doi: https://doi.org/10.1101/175810 

  
  
  

Niran Hadad 
1Oklahoma Center for Neuroscience, University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, 73104
2Reynolds Oklahoma Center on Aging, University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, 73104
6Oklahoma Nathan Shock Center for Aging, University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, 73104

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


Archana Unnikrishnan 
2Reynolds Oklahoma Center on Aging, University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, 73104
5Department of Geriatric Medicine, University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, 73104
6Oklahoma Nathan Shock Center for Aging, University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, 73104

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


Jordan A. Jackson 
2Reynolds Oklahoma Center on Aging, University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, 73104
5Department of Geriatric Medicine, University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, 73104
6Oklahoma Nathan Shock Center for Aging, University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, 73104

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


Dustin R. Masser 
2Reynolds Oklahoma Center on Aging, University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, 73104
3Department of Physiology, University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, 73104

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


Laura Otalora 
2Reynolds Oklahoma Center on Aging, University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, 73104
3Department of Physiology, University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, 73104
5Department of Geriatric Medicine, University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, 73104
6Oklahoma Nathan Shock Center for Aging, University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, 73104

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


David R. Stanford 
2Reynolds Oklahoma Center on Aging, University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, 73104
3Department of Physiology, University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, 73104
6Oklahoma Nathan Shock Center for Aging, University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, 73104

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


Arlan Richardson 
2Reynolds Oklahoma Center on Aging, University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, 73104
4Oklahoma City VA Medical Center, University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, 73104
5Department of Geriatric Medicine, University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, 73104
6Oklahoma Nathan Shock Center for Aging, University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, 73104

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


Willard M. Freeman 
1Oklahoma Center for Neuroscience, University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, 73104
2Reynolds Oklahoma Center on Aging, University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, 73104
3Department of Physiology, University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, 73104
5Department of Geriatric Medicine, University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, 73104
6Oklahoma Nathan Shock Center for Aging, University of Oklahoma Health Sciences Center, Oklahoma City, OK, USA, 73104

	Find this author on Google Scholar
	Find this author on PubMed
	Search for this author on this site
	For correspondence: 
wfreeman@ouhsc.edu




  


  
  



  
      
  
  
    	Abstract
	Full Text
	Info/History
	Metrics
	Supplementary material
	 Preview PDF


  


  
  



  
      
  
  
    [image: Loading]

  
    
  
      
  
  
    Abstract
Brain aging is marked by cognitive decline and increased susceptibility to neurodegeneration. Epigenetic mechanisms, including DNA methylation, are vital to CNS cellular function and memory formation, and are dysregulated with aging and age-related neurodegenerative disease. Caloric-restriction (CR), an established pro-longevity intervention, increases neurogenesis, improves memory function, and protects from age-associated pathologies. However, the molecular mechanisms promoting the neuroprotective effect of CR remain largely unknown. We tested the role of DNA methylation as a mechanism for CR-induced neuroprotection in the old hippocampus. Hippocampal DNA from young (3M) and old (24M) male mice fed ad libitum and 24M old mice fed 40% calorie-restricted diet from 3M of age were examined by genome-wide bisulfite sequencing to measure methylation levels at base-specific resolution. Over 22 million CG and CH (non-CG) sites were examined. Of the ∼40,000 differentially methylated CGs (dmCGs) and ∼80,000 CHs (dmCHs) observed with aging, 35% and 38%, respectively, were prevented by CR. Unique to dmCHs, CR preferentially prevented age-related hypermethylation. A diet-specific methylation response was observed in both CG and CH contexts. Diet-induced dmCHs were enriched in unexpected genomic locations including promoters and CG islands including hypermethylation of DNMT1 and Tet3 promoters corresponding to reduced gene expression. These findings demonstrate for the first time that caloric-restriction prevents age-induced cytosine methylation changes in the old brain in combination with diet-specific methylation changes that may function to maintain epigenetic homeostasis through epigenetic auto-regulation. The prevention of age-dmCGs/CHs by CR emphasizes the prominent role of DNA methylation as a driver of the aging process.
Significance Statement DNA methylation is a central epigenetic regulator of genomic structure and function. Aberrant control of DNA methylation is associated with brain aging and contributes to cognitive decline and age-related neurodegenerative disease. Unexplored though is whether anti-aging treatments can maintain ‘youthful’ methylation patterns in the brain. Our findings demonstrate that caloric-restriction attenuates age-related changes in DNA methylation and induces changes in DNA methylation at specific sites independent of aging in both neuroprotective pathways and pathways shared by different tissues responsive to calorie-restriction, potentially through a combination of epigenetic auto-regulation and uniquely targeted changes in methylation. These findings contribute to our understanding of the aging process and the molecular mechanisms underlying anti-aging treatments.
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