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Attention and Rapid Plasticity 
in Auditory Cortex



Auditory Streams

Attention & Cortical Plasticity

These processes imply the existence of rapidly adapting
receptive fields during behavior to change spectral tuning or
dynamics. These changes are in accord with ongoing task
expectations (top-down) and salient sensory cues (bottom-up).
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 Behavioral Physiology Paradigm
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Behavioral Physiology Experiments

Attention and Behavior Influence
Cortical STRFs and Responses

Awake ferret with head restraint in cylindrical holder
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Aversive Paradigm -  Positive Reinforcement
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Tone Detection Task
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Behavior is 
essential for 
plasticity
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Plasticity as a function of behavior

Persistence, “Selective” attention  
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Patterns of STRF Plasticity



Modulating Task Difficulty 









Details of Behavioral Paradigms are Critical

Conditioned Avoidance Positive Reinforcement

Enhancement Suppression

Similar stimuli, 
but
opposite actions,
induce
opposite plasticity

Stephen
David



Conclusions
• Behavior induces rapid STRF plasticity that reflects tasks stimuli and

rules.

• Persistence of changes following task is common.

• Defining  target and reference is the critical aspect of the task. The rest
follows “automatically”.

• “Center enhancement - surround suppression” rule applies to “target-
reference”, or “foreground-background”, or “target-distracter”

• Behavioral paradigm can influence the valence of the change.

• The role of the PFC?


