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Quantitative approaches
to bridge live imaging data and mathematical model
-In the case of behavioral neuroscience using C. elegans-
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Abstract:

To understand dynamic phenomena in biological processes, both live imaging
and mathematical models are powerful and necessary. However, the
integration of experimental data and theoretical results is often not easy. | will
introduce our quantitative approaches to combine experimental and
theoretical methods using image analysis, mathematical modeling, and
microscope regulation. Applications of our approaches to the compact neural
circuit of thermotaxis in C. elegans illustrate how we can understand the
mechanisms of information processing in a nervous system. Based on the
simultaneously monitored neural activity and behavior, we identified a
response function of a main thermosensory neuron AFD and constructed a
mathematical model. Then our model depicts how small animals recognize
environmental thermal field for their navigation. Thus, our results provide
systems neuroscience view of behavioral regulation. | will also share the
results of our on-going project about compartmental synaptic perturbation
methods at a single synaptic L%vel to extend our approaches.
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