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ESGEZE | Developmental and postdevelopmental roles of septins in the brain
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Activity-triggered, actin cytoskeleton-mediated enlargement of dendritic spine transiently
stabilizes long—term potentiation (early phase LTP or E-LTP) of excitatory synaptic transmission,
while stronger input coupled with protein synthesis causes long—lasting state of LTP (late phase
or L-LTP). However, synaptic mechanisms underlying the transition from E-LTP to L-LTP, which
represents consolidation of short—term memory into long—term memory, remains unclear. Here we find
that LTP triggered by tetanic stimulation to the performant path-dentate gyrus (pp-DG) synapses
in rat hippocampus accompanies remodeling of the septin cytoskeleton. Sept/rn/~ mice retain memory
of spatial context for 2h, but not for 24h. Subacute depletion of SEPT from bilateral hippocampus
recapitulates the defect inwildtypemice, while local supplementation rescues the defect in Septin/-
mice. The responsible synapses in Sept/r/~ mice are largely normal in basal transmission properties
and ultrastructure, except for a significant scarcity of endoplasmic reticulum (ER) in dendritic
spines. The ER anomaly is recapitulated /n vitroby SEPT depletion fromprimary cultured rat neurons.
SEPT depletion spares persistent spine enlargement triggered by LTP-inducing stimuli, while
abolishing ER extension into enlarged spines. Given the fact that sER is an organelle for
intracel lular Ca? signaling, these findings il luminate a novel synaptic mechanism under|lying memory
consolidation.




