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In preparation for a lifetime of the new and unexpected, the brain employs a stratagem of over-

production in development, creating double the number of synaptic connections per neuron compared 

to a matured brain1. Yet, only a fraction of these synaptic connections survive through maturation to 

adulthood2. New research has implicated microglia, the brain’s resident phagocytic immune cells, as 

critical enactors of targeted synaptic elimination in both normal development and aberrant 

neurodegeneration.  

Synaptic pruning is the targeted elimination of supernumerary synaptic structures by microglia during 

development3. This is a critical process in optimising neural wiring and in defining overall  brain 

architecture, with microglia pragmatically removing connections and subsequently apoptosed neurons 

on a use-it-or-lose-it basis4. Thus, microglia act to fundamentally restructure the brain by permanently 

disconnecting under-utilised circuits, whilst promoting the stabilisation and myelination of high-value 

circuits. In this way, the brain is specially-tuned based on the environment and experiences that it finds 

itself in5. It is now understood that synaptic pruning is a process that continues throughout childhood 

and adolescence and may be responsible for the high levels of plasticity in early life5.  

However, this same mechanism of synaptic pruning has been implicated in a plethora of conditions and 

disorders6. Aberrations in synaptic pruning in development are now understood to be linked with autism 

and schizophrenia – conditions that appear to manifest during periods of prominent synaptic pruning7-

9. Conversely, aberrant reactivation of synaptic pruning in later life appears to contribute to the 

excessive loss of synaptic structures seen in many neurodegenerative conditions – most prominently in 

Alzheimer’s disease10,11. Indeed, the presence of microglia around Alzheimer’s characteristic amyloid 

plaques is a noted occurrence11, and many of the risk genes linked to Alzheimer’s are expressed in or 

depend on microglia for their expression – potentially acting through the immune system’s complement 

pathway to erroneously eliminate healthy connections10.  This presents microglia and dysfunctional 

autophagy as a potential key component in a range of disease mechanisms, and further investigation 

may yield new therapeutic strategies for future remediation10-12.  

In short, microglia and their role in synaptic pruning is critical to the development and maturation of 

synapses and neuronal networks, and ultimately in defining fundamental brain wiring and overall brain 

architecture. Although exact mechanisms are yet to be elucidated, aberrant microglial involvement in a 

multiplicity of conditions presents a novel approach for understanding and potentially treating these 

conditions. 
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