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Abstract
The regulation of protein synthesis is a vital and finely tuned process in cellular physi-
ology. In neurons, this process is very precisely regulated, as which mRNAs undergo 
translation is highly dependent on context. One of the most prominent regulators of 
protein synthesis is the enzyme eukaryotic elongation factor kinase 2 (eEF2K) that 
regulates the elongation stage of protein synthesis. This kinase and its substrate, 
eukaryotic elongation factor 2 (eEF2) are important in processes such as neuronal 
development and synaptic plasticity. eEF2K is regulated by multiple mechanisms in-
cluding Ca2+-ions and the mTORC1 signaling pathway, both of which play key roles in 
neurological processes such as learning and memory. In such settings, the localized 
control of protein synthesis is of crucial importance. In this work, we sought to inves-
tigate how the localization of eEF2K is controlled and the impact of this on protein 
synthesis in neuronal cells. In this study, we used both SH-SY5Y neuroblastoma cells 
and mouse cortical neurons, and pharmacologically and/or genetic approaches to 
modify eEF2K function. We show that eEF2K activity and localization can be regu-
lated by its binding partner Homer1b/c, a scaffolding protein known for its participa-
tion in calcium-regulated signaling pathways. Furthermore, our results indicate that 
this interaction is regulated by the mTORC1 pathway, through a known phosphoryla-
tion site in eEF2K (S396), and that it affects rates of localized protein synthesis at 
synapses depending on the presence or absence of this scaffolding protein.
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