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Studies of Molecular Signalings of AMPA/Kainate Receptors-Mediated Neurotrophic Functions
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In this project, we proposed that excitatory amino acids receptors, with specific focus on the AMPA/KA receptors, may exert its neurotrophic
functions in developing neurons via induction of release of neurotrophic factors and activation of neurotrophic factor receptors through
EAAmediated activation of calcium-dependent signal transduction cascades. We used primary neuronal cultures isolated from embryonic rat
brain neocortex to apply various concentrations of AMPA and KA for the time-dependent and concentrationdependent inductions of TrkA and
TrkB expressions. Furthermore, as we previously showed that the induction of TrkA expression is calcium dependent, the involvement of a
calcium-dependent kinase calcium / calmodulin-dependent protein kinase (CaMK) was also examined. CaMK inhibitor KN93 at 20 mM
significantly reduced the KA-increased TrkA expression. This result coincided with the finding that CaMKII-activated transcription factor
cAMP-response element binding protein (CREB) can indeed increase its phosphorylation upon KA treatment. Therefore, our results leads to
the hypothesis that the AMPA/KA receptors mediated increase of TrkA expression may come from the transcriptional activation of trkA gene
promoted by CREB in a calcium-dependent manner.



