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Abstract
Degeneration of peripheral motor and sensory axons is a hallmark 
of Charcot-Marie-Tooth disease (CMT), a family of inherited, length-
dependent peripheral neuropathies. The largest gene family associated 
with CMT is the amino acyl tRNA synthetase gene family. These 
genes are ubiquitously expressed housekeeping genes that encode 
the enzymes that charge amino acids onto their cognate tRNAs for 
protein translation. Using mouse models of CMT, we have identified 
gene expression signatures consistent with activation of the integrated 
stress response. The stress response is activated selectively in a 
subset of motor and sensory neurons, and using both genetic and 
pharmacological tests, we have shown that it is activated through the 
sensor kinase GCN2. Importantly, blocking GCN2 activation not only 
eliminates the integrated stress response, it also greatly reduces the 
severity of the neuropathy. Therefore, our results indicate that chronic 
activation of the integrated stress response is contributing to the 
pathophysiology of tRNA synthetase-associated neuropathies, and that 
GCN2 is a viable therapeutic target for these disorders.
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