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In many animal species including humans, not only the intrinsic genomic information, but also the
postnatal environmental experience plays an important role in the development of neural circuits or
the regulation of behaviors. The transcription factors showing experience dependent activity are the
key molecules that regulates the expression of the genomic information according to the postnatal
experience. However, how the activity of transcription factors changes in the brain in vivo is less
known. Songbirds are the species that vocally communicate with each other using sound sequence
called songs. They acquire the skill to utter songs during the postnatal developmental processes
under the social influence. This research attempted to perform a live imaging of the activity of the
transcription factor in the brain of songbirds during when the birds develops their songs under
social interaction. Since it is known that the transcription factor CREB plays a crucial role in the
development of songs (Abe et al., PNAS 2015), this research aimed to take a live imaging of the
CREB activity in vivo. For visualization of CREB activity, the transcription factor activity reporter
construct was expressed in the zebra finch brain and observed through a head attached fluorescent
microscopy in a free moving condition. The live observation of CREB activity can be performed 2-3
weeks after the infection of the transcription factor reporter virus and the habituation to the
microscopy. The activity of CREB were dynamically changed when the recorded songs of
conspecifics were played through a speaker in the presence of other birds, but not when the birds
were not presented. The result of this study will aid to reveal the mechanism of how social
interaction stimulates learning or the acquisition of skills in animals.




