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Analysis of biochemical computation and dynamics in neurons.
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Understanding how complex neuronal activities and biochemical computation
induced by synaptic input in neuronal circuit is fundamental question in neuroscience. To begin to
answer that question, direct measurement of biochemical activities in synapses of living neuron is
necessary. We developed new probes for measurement of Ca2+ dependent kinase (CaMKIl) and Ca2+
dependent phosphatase (calcineurin) activities, which have improved signal to noise ratio. With
these new probes, we investigated Ca2+ dependent kinase and phosphatase activities in dendrites and
synapses of living neurons during induction phase of synaptic plasticity. Distinct spatial and
temporal profiles between the two enzymes was discovered. These results provide new insights into
the biochemical computation in neurons and shed new light on how the brain works.
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