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targets the dephosphorylation of a specific PDZ domain of
PSD-95 and modulates presynaptic release. Brain-derived
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neurotrophic factor (BDNF) is a neurotrophic factor and a
neuronal transmitter that enhances synaptic function and
regulates learning and memory. In neuronal cells, BDNF
activates tyrosine kinase-trkB receptors and the adaptor
protein Grb2 to create a signal-transduction complex. We
found that BDNF selectively targets the dephosphorylation of a
specific PDZ domain of PSD-95 through the phosphatase SHP-2
and the adaptor protein Grb2. The PDZ domain interacts with
multiple PDZ domains of the PSD-95-SH3 domain and is
involved in the recruitment of various signaling molecules to
the excitatory postsynaptic density and the endocytosis of the
NMDA receptor. The dephosphorylation of the PSD-95-PDZ
domain by BDNF significantly increased the tyrosine
phosphorylation of the PSD-95-SH3 domain, the NMDA receptor
subunit NR2A and the AMPA receptor subunit GIuR1. Finally,
BDNF selectively increased both the frequency and amplitude
of miniature excitatory postsynaptic currents at postsynaptic
excitatory synapses in the CA1l region of the hippocampus.
These findings suggest that BDNF activates specific signaling
pathways through the tyrosine kinase-trkB receptors and the
adaptor protein Grb2 to create a signal-transduction complex
and may modify the function of the membrane receptor
through the PDZ domain of the postsynaptic protein PSD-95.
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