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Outline of Talk

Part I:

- Why songbirds?

- Vocal learning: auditory processing and auditory memories.

- The songbird NCM:

- Song selectivity, auditory discrimination and perception.

Part II:

- Proteomics screening: song-regulated proteins.

Conclusions and Acknowledgements



Songbirds As a Model for Vocal Learning and Auditory Processing
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Vocal Learning and Maintenance of Learned Songs Requires Auditory Feedback
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Cross Fostering Illustrates Vocal Learning
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Zebra Finches (Taeniopygia guttata)

Songbirds As a Model for Vocal Learning and Auditory Processing

Sensory, sensorimotor  & motor processes



Auditory Processing is Required for:

-Vocal Learning

-Song Maintenance

-Perceptual Processing of Songs

     -mate selection 

     -individual recognition

     -territorial defense
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Auditory Processing is Required for:

-Vocal Learning

-Song Maintenance

-Perceptual Processing of Songs

     -mate selection 

     -individual recognition

     -territorial defense
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NCM:
-Greater selectivity for complex stimuli

-Preference for conspecific songs

-Appears to be involved in discrimination

of birdsong and maybe the formation of

auditory memories.
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Frequency-Dependent Organization in NCM as Revealed 

by ZENK Expression



Discrimination of Natural Stimuli in NCM



NCM Neurons are Selective to Conspecific Songs and Calls

zenk expression

Electrophysiological

responses



NCM Habituate and Respond Robustly to Novel Songs

Role in Auditory Discrimination?

Auditory Memory Formation?



Neuronal Activation in NCM is Correlated with Strength of Learning



Lesions in NCM Impact Tutor Song Preference, but not Production



What are molecular mechanisms underlying these processes?

Conclusions – Part I
NCM as a key site involved in auditory discrimination and the

formation of auditory memories

-Auditory stimuli drive activation of NCM neurons.

-These responses are selective to species-specific stimuli, habituate and are

vigorously reinstated upon presentation of novel songs.

-Activation of neurons in NCM is positively correlated with strength of song

learning.

-Lesions of NCM impact discrimination of species-specific songs (possibly

formation of auditory memories).



Proteomic Analysis – 2D-DIGE



Proteomic Analysis – 2D-DIGE
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Experimental Design
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Conclusions – Part II

Calcium-regulated biochemical and gene expression programs in NCM

may underlie long-term changes in neural circuitry required for song

discrimination and the formation of auditory memories

-High throughput proteomics screening reveals a complex network of proteins

regulated by auditory experience in NCM.

-The identified proteins belong to multiple functional classes and are present in

several cell compartments.

-The MAPK pathway appears to be highly regulated by auditory stimuli in NCM.
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