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Positive reinforcement produced by stimulation of dopaminergic neurons in C. elegans. 
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Substance use disorders (SUD) manifest in persistent substance engagement despite awareness 
of negative consequences. Yet, the precise molecular mechanisms underlying this behavior 
remain elusive. To unravel the neurobehavioral aspects and conserved functions of molecular 
pathways within neural circuits associated with preference and seeking, we scrutinize these 
intricate behavioral paradigms within a simplified system, leveraging Caenorhabditis elegans 
providing a high-throughput (HTP) model endowed with a well-defined neuroconnectome. This 
offers the advantage of simultaneously manipulating multiple neuromodulators, monitoring 
complex neural activity, and measuring subsequent behavioral outcomes, particularly in the 
context of preference and seeking. 

Since Olds and Milner's pioneering discovery of positive reinforcement circuits in rats in the 1950s, 
characterized by robust lever-pressing behavior upon electrical stimulation, dopamine's pivotal 
role in these circuits, driven by substances-induced elevation in the ventral tegmental area (VTA) 
and nucleus accumbens (NAc), has been evident. Utilizing the Conditioned Cue Preference 
(CCP) paradigm, we recently demonstrated C. elegans' faithful recapitulation of mammalian 
Conditioned Place Preference (CPP) properties mediated by nicotinic acetylcholine receptors 
(nAChRs) and dopamine signaling. Accordingly, we comprehensively explore positive 
reinforcement circuits in this simplified system. For enhanced precision, we employed 
optogenetics to stimulate neural circuits resembling the mammalian mesolimbic dopaminergic 
system, eliciting positive reinforcement and enabling analysis at a cellular level. Our investigation 
delves into reinforcing circuits linked with preference and elucidates the molecular components 
shaping this behavior. Through employing optogenetic manipulation, we elucidated the positive 
reinforcement elicited by optogenetic stimulation of dopaminergic neurons, affording a reliable 
platform identifying the neurons and molecules influencing positive reinforcement. 

mailto:cjee1@uthsc.edu



Accessibility Report


		Filename: 

		Jee, Changhoon.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
