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Imaging deep: State and sensory coding in subcortical circuits

Internal states, including affective or homeostatic states, are important behavioral motivators. The
amygdala is a key requlator of motivated behaviors, yet how distinct internal states are represented
in amygdala circuits is unknown. Here, by longitudinally imaging neural calcium dynamics across
different environments in freely moving mice, we identify changes in the activity levels of two major,
non-overlapping populations of principal neurons in the basal amygdala (BA) that predict switches
between exploratory and non-exploratory (defensive, anxiety-like) states. Moreover, the amygdala
broadcasts state information via several output pathways to larger brain networks, and sensory
responses in BA occur independently of behavioral state encoding. Thus, the brain processes
external stimuli and internal states orthogonally, which may facilitate rapid and flexible selection of
appropriate, state-dependent behavioral responses.
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