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Exploring the mechanism of the entry of endoplasmic reticulum into dendritic
spines for modifying excitatory synaptic transmission
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pattern separation

Discrimination among different spatial contexts depends on the hippocampal
dentate gyrus (DG). However, molecular basis remains unclear. Here we find that Septin-null
(Sept-KO) mice retain memory of spatial context for 2h, but not for 24h, in spatial pattern
separation test. To narrow down brain regions responsible for the cognitive impairment, we conduct
local subacute depletion of SEPT from the bilateral DG of wild-type mice, and local supplementation
of SEPT into the bilateral DG of KO mice, which respectively recapitulates and rescues the defect.
The perforant path-DG synapses in KO mice are normal, except for a significant scarcity of smooth
endoplasmic reticulum (SER), a Ca2+ reservoir in dendritic spines. The sER anomaly is recapitulated
by SEPT depletion from primary cultured rat DG ?ranule cells (DGCs). The DGC-selective requirement
of SEPT will illuminate a novel gating or translocation mechanism that regulates the entry of sER
from dendritic shaft into spines.
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