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Background: The opioid epidemic represents a national crisis. Oxycodone is the most prescribed 
opioid medication in the United States, whereas buprenorphine is currently the most used drug 
for opioid use disorder (OUD) pharmacotherapy. Given the extensive use of prescription opioids 
and the global opioid epidemic, it is important to understand how these drugs modulate brain cell 
types at the single cell level. 

Methods: We performed single nucleus RNA-seq (snRNA-seq) for iPSC-derived forebrain 
organoids from three male OUD subjects in response to oxycodone, buprenorphine or vehicle for 
seven days. The snRNA-seq data were utilized to identify differentially expressed genes following 
drug treatment using the Seurat integrative analysis pipeline. 

Results: We used iPSC-derived forebrain organoids and single cell sequencing technology as 
an unbiased tool to study cell-type-specific and drug-specific transcriptional response. We 
analyzed 25787 cells after quality control filtering. Sixteen clusters were identified using 
unsupervised clustering analysis. Our results showed that oxycodone and buprenorphine 
displayed distinct gene expression profiles. Specifically, buprenorphine displayed significant 
influence on transcription regulation in astroglial cells. However, oxycodone induced type I 
interferon signalling in many cell types, including neural cells, in brain organoids. Finally, we used 
ELISA to confirm that oxycodone could induce interferon gamma concentrations in both iPSC-
derived brain organoids and neurons. However, buprenorphine had no effect on interferon gamma 
concentrations. 

Conclusions: Oxycodone induced type I interferon signalling was most pronounced in 
glutamatergic neurons, while buprenorphine affected transcriptional response primarily in glial 
cells. These results provide novel mechanistic insight into drug action at single cell resolution. 

Submitter Name: Ming-Fen Ho Submitted Email: ho.mingfen@mayo.edu 

mailto:ho.mingfen@mayo.edu



Accessibility Report


		Filename: 

		Ho, Ming-Fen.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: 1

		Passed: 29

		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		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
