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The demise of normal behavior in neurodegenerative diseases is often attributed 
to the selective dysfunction of vulnerable neurons via cell-autonomous 
mechanisms. Vulnerable neurons however, are embedded in neuronal circuits but 
the contribution exerted by their synaptic partners to the disease process is 
largely unknown. In a mouse model of spinal muscular atrophy, an inherited 
neurodegenerative disease, we show that sensory-motor synaptic dysfunction 
exerts a powerful influence on the excitability and functional output of motor 
neurons by reducing their spiking ability in a non-autonomous manner. The 
synaptic dysfunction is caused by impairment of glutamate release presynaptically 
from proprioceptive neurons and mediated by a reduction of the potassium 
channel Kv2.1 on motor neurons, which can be reversed by increasing neuronal 
network activity pharmacologically. Our results demonstrate a key role of 
excitatory synaptic drive in shaping the function of motor neurons during 
development and the contribution of its disruption to neurodegenerative diseases. 
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