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Development of a novel single-particle-level simulation technique bridging
molecular and cellular structures

Kaizu, Kazunari
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This study incorporated molecular structure into a single-particle-level
simulation technique and linked molecular structure to biological phenomena at the cellular level.
Departing from conventional approaches that treat molecules as symmetric spheres, we introduced
implementations for molecular orientation and rotational diffusion. Additionally, our method enabled

the modeling of cases where only specific regions of the molecular surface are reactive. We also
introduced one- and two-dimensional representations to accurately depict realistic cell structures.
Third, Simulations conducted under chromatin environments validate the impact of molecular crowding
on gene expression regulation. Finally, we made this computational technique accessible as
open-source software.
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