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RNA granule-mediated regulation for local translation and presynapse formation:

relation between phase separation and synapse granules

Yukio, Sasaki
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Fragile X Mental Retardation Protein (FMRP) is a component of RNA granules,
including stress granules. Our study suggests that FMRP, in conjunction with other RNA-binding
proteins, forms RNA granules and regulates local translation in the presynapses of neuronal axons.
FMRP-deficient neurons demonstrated elevated local translation and increased synaptic vesicle
secretion. However, in metformin-treated FMRP-deficient neurons, translation was suppressed, and
synaptic vesicle secretion was reduced to levels observed in wild types. We developed an optogenetic

system to control RNA granule formation, where blue light irradiation prompts liquid-liquid phase
separation, enabling spatial and temporal regulation of FMRP-containing RNA granules. Using this

system, we plan to clarify the mechanisms through which RNA granule formation
morphology and functions.
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