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Substance Use disorder (SUD) is a chronic, relapsing condition characterized by compulsive
drug seeking behaviors and consumption despite adverse consequences. The enduring
associations between the rewarding properties of drugs and environmental cues linked to drug
use produce powerful triggers for relapse in abstinent. However, the underlying molecular
mechanisms are not fully understood.

While protein-coding genes (messenger RNAs [mRNAs]) are important for the functional
regulation of brain activity and are targets for many neuropsychiatric conditions, both human and
rodent genomes encode a much larger number of long-non-coding RNAs (IncRNA) with crucial
roles in gene expression. Despite their importance, the physiological and pathological functions
and mechanisms of individual IncRNAs are only beginning to be explored.

In our research, we discovered the novel INcRNA expression produced from enhancer region of
neuronal activity-dependent immediate early gene, Npas4, which we previously demonstrated a
key role in the nucleus accumbens (NAc) in controlling the development of cocaine conditioned
place preference (CPP) and cocaine self-administration (SA) behaviors. This INcRNA forms a
DNA:RNA hybrid structure known as R-loop, a three-stranded nucleic acid structure composed of
an RNA:DNA hybrid strand and a displaced DNA strand. Our research reveals, for the first time,
that R-loops play a key role in the neuronal activity-dependent Npas4 mRNA expression by
facilitating the formation of a 3D chromatin loop that connect enhancer and promoter, and that
this mechanism is necessary for the development of cocaine CPP. These findings highlight the
functional role of R-loops in gene expression in the brain and SUD-related behaviors.


mailto:taniguch@musc.edu




Accessibility Report





		Filename: 

		Taniguchi, Makoto.pdf









		Report created by: 

		VNelson



		Organization: 

		Synergy Enterprises, Inc







 [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		Skipped		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



