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We generated transgenic songbirds to manipulate the transcription factor

CREB , which controls gene expression in an activity dependent manner. We compared song similarity
to tutor birds® songs between CREB mutants and wild type. We found that the dominant negative CREB
mutant transgenic birds developed songs with reduced similarity in comparison with wild type birds.
In contrast, no significant difference was observed in calls between wild types and CREB
transgenics. These results indicate that CREB activation is essential for the vocal learning (Abe et
al., PNAS 2015).
To study the re%ationship between neural activity and activity-dependent intracellular signaling, we
devised a novel endomicroscopy. Using this endomicroscopy, we successfully measured the neural
activity and ERK activity at a single-cell resolution in a freely behaving animal.
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