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Roles of Girdin in synaptic plasticity and memory

Asai, Naoya
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Girdin, an actin-binding protein involved both in the remodeling of the actin
cytoskeleton and in cell migration, has been identified as a substrate of Akt at Girdin S1416. We focused
on the role of Girdin S1416 phosphorylation in BDNF/TrkB/Akt signaling associated with synaptic
plasticity. We found that Girdin in the hippocampus was phosphorylated at S1416 in an activity-dependent
manner. Phosphorylation-deficient knock-in mice exhibited shrinkage of spines, deficit of hippocampal
long-term potentiation, and memory impairment. Furthermore, Girdin interacted with Src kinase and NR2B
subunit of NMDA receptor, leading to phosphorylation of the NR2B subunit and NMDA receptor activation.
Our findings suggest that Girdin controls Akt-dependent NR2B phosphorylation through the interaction with
Src, which is associated with synaptic plasticity in the hippocampus underlying memory formation.
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