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At no time in life is the brain so easily shaped by experience than in infancy and in early 

childhood. It is during these “critical periods” that neural circuits acquire language, musical 
abilities and other basic brain functions, such as vision. Unraveling mechanisms that limit 
such dramatic plasticity to early life would pave the way for novel paradigms or therapeutic 
agents for rehabilitation, recovery from injury or improved learning in adulthood. Conversely, 
a deeper insight into early postnatal brain development provides valuable inspiration for 
effective brain-based education methods for our children – perhaps the greatest potential 
contribution of neuroscience to society. 

Depriving one eye of vision during a well-defined critical period early in life permanently 
reduces visual acuity. Both the physiological and anatomical representation of the eye within 
neocortex is lost, leading to the competitive success of the open eye. To understand the 
cellular and molecular mechanisms that produce changes in connectivity within cortical 
circuits, we are pursuing the pharmacological or genetic disruption of candidate plasticity 
proteins using a mouse model. For the first time, we have achieved a direct control over the 
timing, duration and closure of this classical brain plasticity.  

By focusing on how neuronal circuits are sculpted by experience during critical periods of 
early postnatal life, we have identified a single, underlying GABAergic cell type triggers 
plasticity that is mediated by structural rewiring through the action of proteases acting upon 
the extracellular matrix (ECM). These findings not only signal a paradigm shift that considers 
the balance of excitation-inhibition in cortical plasticity but also bear broad relevance across 
other brain systems and for translational research into human development, disease and 
life-long learning. 
 


