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Elucidation of neocortical circuits underlying associative learning
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How animals learn an association between certain sensory stimuli and a
reward remains unclear. In this study, we focused on cortico-cortical projection neurons in the
primary sensory cortex which is the early branch point of the signal pathway that conveys
reward-related sensory stimuli. We revealed that, upon learning, layer 2/3 neurons bi-directionally
change their sensitivity to reward-associated sensory stimuli in a projection-specific manner. We
further analyzed the anatomical patterns of layer 2/3 projection neurons and revealed that the
projection targets of dorsal and ventral pathways are significantly overlapped at this early stage.
In addition, our recordings from layer 5 neurons suggested that synaptic computation by layer 5
neurons during active behavior is different from that of layer 2/3 neurons. Thus, our data uncovered
the basic properties of cortico-cortical projection neurons of primary sensory cortex.
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