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Although  the  adverse  effects  of  alcohol  are  known,  the molecular  events  that  underlie these 
effects  remain unclear.  Mounting evidence suggests  a role for  DNA  methylation.  Because 
methylation  sites  can  be  measured  cost-effectively  in easy  to collect  genomic  DNA,  they  are 
potentially  powerful  biomarkers  that  can  be  used  in  clinical  settings to  improve  diagnosis,  
prognosis  and monitor  response to treatment.  The goal  of  this  project  is  to perform  a 
comprehensive  study of  the  human  alcohol  brain  methylome  and  develop  methylation  biomarkers, 
called  methylation  risk scores (MRS),  that track alcohol associated changes in brain.  
 
One  of  the  main  challenges  involves  the  complexity  of  the  brain  methylome  which  involves  both 
methylation  and  hydroxymethylation.  To address  this  challenge,  we performed a comprehensive 
screen  of  both  the  methylome  and  hydroxymethylome in  50 post-mortem prefrontal  cortex  tissue 
samples from  alcohol  dependent  cases  and controls. Our  top  individual  methylation  and 
hydroxymentylation  sites  were  located  in  KLF12  (p=4.5x10-08)  and SCAPER  (p=5.7x10-08),  
respectively.  We  then  used  transcriptome  sequencing  data  from  the  same  samples  to  study  
functional consequences of associated methylation changes.  
 
To  create  our  blood-based  MRS,  we  will  utilize  three  existing  large-scale  blood  methylation  
studies  (combined  N=  ~3,300). First, we  determined  that there  was  significant overlapping  alcohol  
associated methylation changes  in the brain and the blood datasets  (p  = 2.9x10-04).  As  the 
predictive power  of  biomarkers  may  be enhanced by  combining multiple associated methylation 
sites,  we  created  the  MRSs  using elastic  net  regression in combination with k-fold  cross  validation  
to  protect against over  fitting  and  ensure  unbiased  estimates  of  predictive power.  Specifically,  we 
used  the  alcohol  associated  methylation  sites  in  brain, and  performed  our  elastic  net with  k-fold 
cross-validation  procedure  on  each  of  the  blood  datasets.  Preliminary  results  indicate  that  our 
MRS  of  25,000  methylation  sites  explains  ~5.6% of  the  variation  in  drinking frequency.  
  



Accessibility Report

		Filename: 

		Clark_NIDA_2018_HumanAlcohol_brain_methylation.pdf



		Report created by: 

		Lossie, Amy (NIH/NIDA) [E]

		Organization: 

		



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

Summary

The checker found no problems in this document.

		Needs manual check: 2

		Passed manually: 0

		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		Needs manual check		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		Needs manual check		Document has appropriate color contrast

		Page Content



		Rule Name		Status		Description

		Tagged content		Passed		All page content is tagged

		Tagged annotations		Passed		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		Skipped		Appropriate nesting




Back to Top