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Studies on a novel regulatory mechanisms for neurotransmission through
controlling the morphology of spine neck
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Learning induces morphological changes of the postsynaptic spines. However,

3D structure of the spine has not been intensively investigated. We here study the fine 3D structure
of spines of hippocampal neurons by reconstructing the whole spine images using FIB-SEM. FIB-SEM
allows us to examine the whole structure of the spine at high resolution. Unexpectedly, most stubby
type spines, of which neck widths appeared to be as wide as the head diameters, belonged to the
mushroom type; their neck widths were much narrow when they were observed from the different angles.
This indicates that most necks of the spines are narrower compared to the heads, suggesting that
the spine neck works as the limiting region for the receptor transports between the dendritic shafts

and the spine heads where synaptic transmission occurs.
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