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An accelerated biological aging is a main contributor to adverse outcomes in patients with 
substance use disorders (SUD). The evaluation of epigenetic clocks (DNA methylation based 
estimators of biological aging) has been limited to blood in SUD. Consequently, the impact of 
epigenetic aging in the brain of individuals with SUD remains unknown. We hypothesized that 
epigenetic aging impacts differently brain and blood tissues. Therefore, epigenetic clocks 
measures in brain and blood from individuals with SUD will be different. We evaluated the 
following epigenetic clocks: DNAmAge, DNAmAgeHannum, DNAmAgeSkinBlood, 
DNAmPhenoAge, DNAmGrimAge, and DNAmTL in postmortem brain (prefrontal cortex) and 
blood from individuals with SUD (n=42), including alcohol (n=10), opioid (n=19), and stimulant 
use disorder (n=13), and controls (n=10). For the assessed epigenetic clocks we evaluated: 1) 
intergroup differences in brain and blood separately; 2) cross-tissue differences, and 3) brain-
blood correlations. We found a higher DNAmPhenoAge and lower DNAmTL in blood from 
individuals with SUD compared to controls. Subgroup analyses showed a lower brain DNAmTL 
in individuals with alcohol use disorder, compared to those with stimulant use disorder and 
controls. Cross-tissue analyses indicated a lower blood DNAmTL and a higher blood 
DNAmGrimAge compared to their respective brain values in the SUD group. This is the first cross-
tissue study investigating the relationship between brain and blood epigenetic clocks in SUD. Our 
results highlight the relevance of tissue specificity in epigenetic aging studies and suggests that 
peripheral measures of epigenetic clocks in SUD may depend on the type of drug used. 

mailto:gabriel.r.fries@uth.tmc.edu
mailto:brenda.cabrera-mendoza@yale.edu



Accessibility Report



		Filename: 

		CabreraMendoza-GECCRT-508c.pdf






		Report created by: 

		VNelson


		Organization: 

		SD Solutions LLC





 [Personal and organization information from the Preferences > Identity dialog.]


Summary


The checker found no problems in this document.



		Needs manual check: 0


		Passed manually: 2


		Failed manually: 0


		Skipped: 2


		Passed: 28


		Failed: 0





Detailed Report



		Document




		Rule Name		Status		Description


		Accessibility permission flag		Passed		Accessibility permission flag must be set


		Image-only PDF		Passed		Document is not image-only PDF


		Tagged PDF		Passed		Document is tagged PDF


		Logical Reading Order		Passed manually		Document structure provides a logical reading order


		Primary language		Passed		Text language is specified


		Title		Passed		Document title is showing in title bar


		Bookmarks		Passed		Bookmarks are present in large documents


		Color contrast		Passed manually		Document has appropriate color contrast


		Page Content




		Rule Name		Status		Description


		Tagged content		Passed		All page content is tagged


		Tagged annotations		Skipped		All annotations are tagged


		Tab order		Passed		Tab order is consistent with structure order


		Character encoding		Passed		Reliable character encoding is provided


		Tagged multimedia		Passed		All multimedia objects are tagged


		Screen flicker		Passed		Page will not cause screen flicker


		Scripts		Passed		No inaccessible scripts


		Timed responses		Passed		Page does not require timed responses


		Navigation links		Passed		Navigation links are not repetitive


		Forms




		Rule Name		Status		Description


		Tagged form fields		Passed		All form fields are tagged


		Field descriptions		Passed		All form fields have description


		Alternate Text




		Rule Name		Status		Description


		Figures alternate text		Passed		Figures require alternate text


		Nested alternate text		Passed		Alternate text that will never be read


		Associated with content		Passed		Alternate text must be associated with some content


		Hides annotation		Passed		Alternate text should not hide annotation


		Other elements alternate text		Passed		Other elements that require alternate text


		Tables




		Rule Name		Status		Description


		Rows		Passed		TR must be a child of Table, THead, TBody, or TFoot


		TH and TD		Passed		TH and TD must be children of TR


		Headers		Passed		Tables should have headers


		Regularity		Passed		Tables must contain the same number of columns in each row and rows in each column


		Summary		Skipped		Tables must have a summary


		Lists




		Rule Name		Status		Description


		List items		Passed		LI must be a child of L


		Lbl and LBody		Passed		Lbl and LBody must be children of LI


		Headings




		Rule Name		Status		Description


		Appropriate nesting		Passed		Appropriate nesting







Back to Top
