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Current Research 
Like human language, birdsong is a complex learned behavior used for social communication. 

Because both song behavior and the underlying neural circuitry are tractable, songbirds 

provide a unique model system for integrative studies of developmental neural plasticity and 

vocal learning. As with language learning in human infants, juvenile zebra finches learn to sing 

from an adult tutor during a developmentally restricted sensitive period. During this time, a 

series of molecular, cellular, and behavioral events, including gene expression, neurogenesis, 

neuronal differentiation, circuit formation, and sensory/motor learning, unfold in a well-

orchestrated temporal order. The interplay between an innate developmental program and 

sensory/motor learning experience eventually gives rise to a learned song. We are interested 

in: 1) the dynamic genomic programs underlying the successive stages of song circuit 

development in songbirds, 2) how the intrinsic genomic programs interact with learning 

experience to shape a neural circuit and give rise to its behavior output, and 3) discerning the 

molecular factors that restrain plasticity when the sensitive period for song learning is closed. A 

multidisciplinary approach, including genomics and systems biology approach combined with 

behavioral manipulation of sensory/motor learning experience, is used in our research. 

Currently, we use the ultra-high throughput sequencing technology to analyze gene expression 

and miRNA expression in the song control circuits during development and song learning in 

zebra finches. The results from our experiments will contribute to understanding 

developmental disorders in human children such as autism, dyslexia, etc. 

 

 

 

 

The diagram and the image 
depict the neural circuits that 
control song behavior in the zebra 
finch brain. 
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