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WFFERE SR OMEEE (Z3C) @ We developed two methods for analyzing the behavior of the growth
cones in neurons: FRET-based imaging technique for visualizing the intracellular second
messengers (cAMP, cGMP and Ca?") and quantitative simulation technique for intracellular
second messenger concentrations and mobility (elongation and contraction) of the growth
cones. Our main achievements are followings.

(1) New types of FRET sensors, simultaneous fluorescent observation equipment, and a
software for linear separation of fluorescence were developed for visualizing
intracellular second messenger cross—talk. Using this new method, we succeeded to measure
the intracellular second messenger dynamics during actively mobile growth cones in
detail.

(2) We developed a mathematical model, and it predicted that the concentration of cyclic
nucleotide controls the frequency of the emergency of filopodia, and the turning direction
of whole structure. We also developed a spatial model based on the above biochemical model.
We reconstructed the turning phenomenon of a whole growth cone by setting the movement
at each microdomain, which is represented by the lattices in the reaction space.
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