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In rat hippocampus, during the two weeks following birth a large number of synaptic connections are
assembled and some subsets of these are stabilized, while others are lost. During the same period,
NMDA-type glutamate receptors (NMDARSs) undergo a developmental switch from containing the NR2B
subunit to containing the NR2A subunit. This switch accelerates the kinetics of NMDAR mediated
excitatory postsynaptic currents (EPSCs) and decreases the ability of the synapse to undergo potentiation.
Recent evidence also indicates that NMDARs play a structural role in the long-term stabilization of
synapses and spines; however it is not known whether NR2 subunit composition influences the processes of
synaptogenesis, synaptic pruning, and synapse stabilization.

We investigated the role of NR2 subunits in synaptogenesis during the period in which expression and
synaptic incorporation of the NR2A protein begins through the time when it reaches adult levels. We found
that early expression of NR2A in organotypic hippocampal slices reduces the number of synapses and the
volume and dynamics of spines. In contrast, overexpression of NR2B does not affect the normal number
and growth of synapses; however it does increase spine motility, adding and retracting spines at a higher
rate. The C-terminus of NR2B, and specifically its ability to bind CaMKI], is sufficient to allow proper
synapse formation and maturation. Conversely, the C-terminus of NR2A was sufficient to stop the
development of number of synapses and spine growth. Our results indicate that the ratio of synaptic NR2B
over NR2A controls spine motility and synaptogenesis and suggest a structural role for the intracellular
carboxyl-terminus of NR2 in recruiting the signaling and scaffolding molecules necessary for proper
synaptogenesis.
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