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Simulation model for interactions and localization of
biological molecules

Ryuzo Azuma,” Hiroshi Kobayashi, ™" Tomoyuki Yamamoto'™"

Tetsuji Kitagawa, """ and Akihiko Konagaya'

Spatio-temporal dynamics within cells can now be visualized at appropriate resolution, due to the advances in
molecular imaging technologies. However, little is known concerning how molecular-level dynamics affect
properties at the cellular level. We propose an algorithm designed for three-dimensional simulation of the
reaction-diffusion dynamics of molecules, based on a particle model. Snapshot images taken from simulated
molecular interactions on the cell-surface revealed clustering domains (size ~0.2um) associated with rafts, Sample
trajectories of raft constructs exhibited “hop diffusion”. These domains corralled the diffusive motion of membrane
proteins. These findings demonstrate that our approach is promising for modelling the localization properties of
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biological phenomena.
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