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Abstract 
Anxiety disorders are devastating psychiatric diseases and 
represent one of the main burden on modern society. However, 
available treatments remain limited and present debilitating 
side-effects. The lack of efficient treatment is primarily due to our 
poor understanding of the underlying neural dysfunctions. 
Inappropriate assignment of emotional valence and dysfunctions 
of the circuits that govern valence processing are thought to 
underlie many psychiatric diseases including anxiety, depression 
and addiction. The basolateral amygdala (BLA) and the insular 
cortex (insula) are known to play a critical role in the formation 
of associative memories of both positive and negative valence 
and contains multiple populations of projection neurons, including 
populations targeting the ventral hippocampus (vHPC), the 
nucleus accumbens (NAc) and the central nucleus of the amygdala 
(CeA).  
To define the critical, yet unknown, role of these neural 
populations we used a combination of cutting edge technologies 
in mice models. Using optogenetics to activate or inhibit these 
populations in vivo, we found that BLA-vHPC projection regulates 
anxiety-related behaviors, while BLA-NAc population support 
reward seeking and BLA-CeA population induce avoidance. In 
addition, insula projection neurons showed an increase calcium 
signal in anxiogenic spaces and optogenetic activation of insula-
CeA populations induces real time place aversion.  
By combining large-scale single-unit recordings and optogenetic 
photo-identification in vivo, we identified that despite the 
heterogeneity of single-cell coding, BLA-NAc and BLA-CeA 
populations differentially encode the retrieval of positive and 
negative associations. Consistently, we provided evidences that 
experiences of opposite valence differentially regulate the 
synaptic inputs onto BLA-NAc and BLA-CeA populations. Finally, 
we identified a topographical organization of the three 
populations within the amygdala and mapped their local 
connectivity using ex vivo whole-cell patch-clamp recordings.  
Together, our findings reveal that valence encoding in the insula 
and the amygdala is at least partially accomplished through the 
divergent activity of anatomically defined neural populations.  
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Figure 1: A proposed model for the role of basolateral amygdala and insula 
projector populations in innate and learned valence. Anxiety is a behavioral 
state of innate negative valence. Adapted from Beyeler 2016, Science. 
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