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The role of nucleus accumbens in the perception of natural rewards 
 

 

ABSTRACT:  
 

Background  

To survive, individuals must learn to associate cues in the environment with emotionally relevant 

outcomes. This association is partially mediated by the nucleus accumbens (NAc), a key brain 

region of the reward circuit that is mainly composed by GABAergic medium spiny neurons 

(MSNs), that express either dopamine receptor D1 or D2. Recent studies showed that both 

populations can drive reward and aversion, yet how distinct neuronal populations encode 

appetitive or aversive stimuli remains undetermined. 

 

Aims 

Determining if/how NAc D1- and D2-MSN activity mediates distinct events of cue-outcome 

associative learning to produce appropriate behaviour. 

 

Method  

We investigated the relevance of D1- and D2-MSNs in Pavlovian associations, by measuring 

calcium transients with fiber photometry during Pavlovian tasks in mice. Using microendoscopic 

calcium imaging, we tracked NAc D1- or D2-MSNs’ activity during exposure to stimuli of 

opposing valence and associative learning. 

 

Results  

Our results show that D1- and D2-MSNs are similarly co-recruited during both appetitive and 

aversive conditioning. Their collective population activity is sufficient to encode cue-outcome 

associations, supporting a shared role in associative learning. However, when the contingencies 

change, the NAc exhibits an asymmetric response, with a more pronounced shift in D2-MSN 

activity. Optogenetic manipulation of D2-MSNs provided causal evidence of the necessity of this 

population in extinction learning. 

 

Conclusions 

These findings support a model in which D1- and D2-MSN populations are co-recruited to 

encode cue-outcome associations, playing complementary roles in eliciting appropriate 

motivated behaviors. 
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