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Abstract

During early postnatal development, different brain regions exhibit transient critical periods (CP) of
heightened plasticity. Beyond such CP, learning capacity is reduced and regenerative potential greatly
limited. Finding ways to reopen CP would be beneficial for enhancing life-long learning performance or
promoting recovery from neurotrauma. Previous studies have identified particular extracellular matrix
structures -- perineuronal nets (PNNSs) -- as a ‘brake’ on plasticity which inhibit regeneration as well.
Here, | present novel evidence indicating that PNNs are dynamic structures, and that their turnover plays
an active role in plasticity control and injury response. | further describe how PNN turnover might be
regulated by neuronal activity such as gamma oscillations. Finally, I will discuss novel strategies for
visualizing PNN turnover, and how to harness this knowledge of PNN to enhance learning and recovery.
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