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Locally Translated mTOR
Controls Axonal Local
Translation in Nerve Injury

Upon neuronal injury, protein synthesis is initiated locally in axons independently of cell bodies. How is this
subcellular specificity in translation achieved? We show that mTOR is upregulated and activated at the lesion
site in injured axons, due to local translation of mMTOR mRNA. We further show that mTOR controls local
translation in injured axons, including regulation of its own translation and that of retrograde injury signaling
molecules such as importin B1 and STAT3. Deletion of the mTOR 3’UTR in mice reduced mTOR in axons and
decreased local translation after nerve injury. Both pharmacological inhibition of mTOR in axons or mTOR 3’UTR
deletion decreased proprioceptive neuronal survival after nerve injury. Thus, localization at the RNA level
provides spatiotemporal regulation of mTOR pathways.
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