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Nr4a1-mediated morphological adaptations in Ventral Pallidal projections to 

Mediodorsal Thalamus support cocaine intake and relapse-like behaviors. 

 
Dr Michel Engeln PhD 

Institute of Neurodegenerative Diseases, University of Bordeaux, Bordeaux, France. 

 

Growing evidence suggests the ventral pallidum (VP) is critical for drug intake and seeking behaviors. Receiving 

dense projections from the nucleus accumbens as well as dopamine inputs from the midbrain, the VP plays a 

central role in the control of motivated behaviors. Repeated exposure to cocaine is known to alter VP neuronal firing 

and neurotransmission. Surprisingly, there is limited information on the molecular adaptations occurring in VP 

neurons following cocaine intake. 

To provide insights into cocaine-induced transcriptional alterations we performed RNA-sequencing on VP of mice 

following cocaine self-administration. Gene Ontology analysis pointed toward alterations in dendrite- and spine-

related genes. Subsequent transcriptional regulator analysis identified the transcription factor Nr4a1 as a common 

regulator for these sets of morphology-related genes. 

Consistent with the central role of the VP in reward, its neurons project to several key regions associated with 

cocaine-mediated behaviors. We thus assessed Nr4a1 expression levels in various projection populations. 

Following cocaine self-administration, VP neurons projecting to the mediodorsal thalamus (MDT) showed 

significantly increased Nr4a1 levels. To further investigate the role of Nr4a1 in cocaine intake and relapse, we 

bidirectionally manipulated its expression levels selectively in VP neurons projecting to the MDT. Increasing Nr4a1 

levels resulted in enhanced relapse-like behaviors accompanied by a blockage of cocaine-induced spinogenesis. 

However, decreasing Nr4a1expression levels completely abolished cocaine intake and consequential relapse-like 

behaviors. 

Together, our preliminary findings suggest that drug-induced neuronal remodeling in pallido-thalamic circuits is 

critical for cocaine intake and relapse-like behaviors. 
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