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Characterizing molecular mechanisms underlying individual differences in opioid addiction could 
inform more effective prevention and treatment strategies. We have found that the magnitude of 
Withdrawal-Induced Anhedonia (WIA) after acute morphine administration is negatively 
correlated with various measures of subsequent morphine self-administration (MSA). We are 
currently assessing how gene expression and chromatin accessibility in the medial prefrontal 
cortex (mPFC) vary in rats assigned to "High WIA" (i.e., low addiction vulnerability) or "Low 
WIA" (i.e., high addiction vulnerability) based on a median split of WIA magnitude. RNA-seq 
revealed greater changes in gene expression in High WIA rats (vs. Saline) in comparison to Low 
WIA rats (vs. Saline), which was also reflected by greater alternations in canonical pathways in 
High WIA rats. These changes were involved in gene networks associated with neural signaling, 
neural development/protection, neuroinflammation, and metabolism. In addition, two upstream 
regulators, TCF7L2 and SOX2, were identified in High WIA rats, suggesting an involvement of 
cholinergic gene regulation, insulin signaling and appetite. Since all WIA animals received 
identical opioid treatment, these changes reflect mechanisms underlying WIA itself rather than 
mere opioid exposure. HOMER motif analysis of ATAC-seq data revealed changes in 
accessibility after WIA of AP-1 family members including FOS, as well as EGR1 and MEF2D, 
which regulate AP-1 family genes. We are currently exploring other epigenetic marks (e.g., DNA 
methylation, histone modifications) using technologies, such as Third-generation Sequencing 
and CUT&TAG, to provide a more comprehensive understanding of mechanisms underlying 
opioid addiction vulnerability. 

mailto:jgewirtz@umn.edu
mailto:liu00459@umn.edu
mailto:jgewirtz@umn.edu
mailto:liu00459@umn.edu



Accessibility Report


		Filename: 

		LiuShirelle.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		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		Skipped		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
