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A General-Purpose Cell Simulator

—Semiempirical Application of Physical Chemistry
to In Silico Whole Cell Reconstruction—
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ABSTRACT. Based on the idea that a cell is just a cluster of chemical reactions, we are trying to implement
whole cell simulation of a unicellular organism by describing every single reaction inside the cell in terms of
physical chemistry. As you imagine, this attempt is highly dependent on the products of Genome Projects
and the recent progress in computational chemistry. We developed a model of Escherichia coli, the most
convenient species of bacteria to model we think, because of its historical background in experiments and
many biological data ever disclosed and stocked. Though our project is still in progress and not perfect, our
simulator now enables you to simulate the behavior of the entire cell, visualize and manipulate it interactively.
We believe it is not until this kind of system is realized that biology reaches comprehensions and descriptions
of phenomena with high quantitative accuracy and high time resolution which “wet” molecular biology has

never achieved.
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