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Neural mechanisms underlying the facilitation of vocal learning in a songbird
through tutor-tutee interaction
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Juvenile zebra finches learn their songs by listening to their father’ s
songs and practicing their vocalizations. Although face-to-face communication with the father bird
is important for this learning process, the neural mechanism of why face-to-face communication
facilitates learning is not known. We tried to understand how the presence of the father bird
affects the neural circuits of the juvenile bird"s brain to promote vocal learning. We measured
neural activity from VTA/SNc and the auditory cortex of young birds during freely behaving
conditions and found that the presence of the father bird increased the activity of midbrain
dopamine neurons, and dopamine enhanced auditory responses in the auditory cortex. Furthermore, we
found that VTA/SNc neurons are involved in the initiation of vocalization and the control of sleep
and wakefulness. These findings suggest that dopamine neurons that encode social rewards are
involved in song memory formation and promote learning.
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