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Current Research  
NMDA receptor signaling, protein phosphatase-1 (PP1) and CREB mediated gene transcription  
Synapse has been shown to undergo persistent modifications in response to different patterns 
of activity and this change has been hypothesized to underlie the experience-dependent 
modifications in our brain, including learning and memory. We are currently focusing on the 
reversible phosphorylation mechanisms of synaptic plasticity, playing critical roles in both short 
term modifications in the synaptic protein composition (see schematics below) and in CREB 
mediated gene transcription process which provides new proteins for long term modification of 
the synapses. We use primary hippocampal cultures and organotypic hippocampal slice culture 
as our model systems to address these questions. Techniques used include 
electrophysiological recordings of synaptic transmission, molecular biology for manipulating 
genes involved in the signaling pathway from NMDA receptor activation to synaptic strength 
medication and confocal/two-photon microscopy for localization studies of key proteins in these 
pathways. The results from our study will provide insights in therapeutic interventions in many 
diseases in which synaptic functions are compromised, for example, mental retardation and 
epilepsy. 
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