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Opioid overdose is a critical public health epidemic. Opioid use disorder is estimated to be about 
60% heritable but the factors that contribute to this heritability remain elusive. Epigenetic studies 
have the potential to identify insights into pathogenic gene dysregulation by revealing a 
combined snapshot of both genetic and environmental effects on gene regulation. We 
interrogated the effects of opioid use on the brain using ChIP-seq to quantify patterns of H3K27 
acetylation in the dorsolateral prefrontal cortex and nucleus accumbens from 51 opioid-
overdose cases and 51 accidental death controls. Here we will present results from both brain 
regions that have revealed distinctions in gene regulatory activity in opioid overdose cases. We 
utilized two diverse strategies to interrogate epigenetic differences. First, we utilized linear 
regression to identify regulatory element changes consistent across opioid cases. This revealed 
several gene targets involved in MAPK pathway. Next, we reasoned that heterogeneity among 
the opioid overdose cases may obfuscate epigenetic changes critical to the phenotype of opioid 
addiction. We devised an information theory-based strategy to identify individual case-specific 
regulatory alterations termed Variant Enhancer Loci (VELs). While the specific VEL varied 
greatly among cases, VELs often converged around specific genes across opioid cases, 
including ASTN2 which has been associated with pain tolerance. We additionally observed 
these loci to be significantly enriched for generalized anxiety, educational attainment and 
metrics of high-risk behavior. This study revealed known and novel genes associated with 
opioid overdose and demonstrated a framework for evaluating epigenetic variation in highly 
heterogenous diseases. 

mailto:Email:corradin@wi.mit.edu



Accessibility Report


		Filename: 

		CorradinOlivia_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
