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Opioid use disorder (OUD) is a significant public health problem and is associated with
alterations in reward circuitry which is reflected in changes in neuronal gene expression.
Understanding OUD's neurobiological mechanisms is critical to identifying new targets for
treatment and prevention. Network analyses can offer additional insights beyond single gene
differential expression analyses. However, interpretation and replication of network analyses
can be challenging. Here we develop a framework to address this challenge and attempt to
identify expression networks robustly altered across datasets with the goal of finding treatments
that target networks as opposed to individual genes.

Using four independent postmortem brain gene expression studies of OUD, we performed
Weighted Gene Correlation Network Analysis (WGCNA). Each network of correlated genes was
reduced to a representative eigengene and tested for association with OUD status. 64 primary
networks were identified across independent studies and 15 showing robust association
(FDR<.01) with OUD. Cross-study network gene assignments and sizes were inconsistent,
making direct replication of OUD associated networks challenging. To perform replication, a
primary study's network structure was imposed onto a replication dataset via single vector
decomposition to produce an equivalent replication network. Examining all possible replication
networks (n=192) showed a wide range of cross-dataset network correlations determined by
gene loading values (-0.21 to 0.95) with 58 being modest (r>0.60). Of the replication networks,
11 showed consistent associations with OUD. Networks with high cross-dataset correlations
and consistent associations with OUD contain neuronal expressed genes that are strong
candidates targets for OUD pharmacotherapy.


mailto:bwebb@rti.org
mailto:cdwillis@rti.org




Accessibility Report





		Filename: 

		WillisCaryn.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

