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Regulatory mechanism of synaptic plasticity through liquid-liquid phase

separation of CaMKlII
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Humans built our civilization b{ memorizing knowledge and skills. We spend
our daily lives memorizing the faces and events of our loved ones. Memory is a brain function that
permanently stores information of temporary events, such as what we have seen or eaten. During this
process, the molecules in the brain undergo certain changes that withstand their turnover over time
beyond the lifetime of the molecules themselves. We have shown that proteins in the brain form
condensates when stimulated during learning. The neurons are filled with water, but these aggregates
spontaneously separate and assemble from the water in the neurons as if they were oil droplets
floating on water. The molecules themselves remember their own locations, while allowing them to
turnover. In this way, this mechanism allows us to retain their memories throughout our lives. We
hope our finding leads to a better understanding and eventually to a treat neurological diseases
such as Alzheimer®s disease.
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