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Massively parallel cancer evolution simulation to elucidate mechanisms of
intratumor heterogeneity generation
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In this study, we constructed a simulation model that describes the various

evolutionary patterns of cancer in a unified way, and explored the mechanism of intratumor
heterogeneity (ITH) generation in cancer through massively parallel simulations and parameter
sensitivity analysis using a supercomputer. As a result, several interesting findings were
extracted. For example, we found not only that a high mutation rate leads to the formation of
extensive ITH by neutral evolution, but also that the cancer stem cell hierarchy contributes to the
formation of the neutral ITH by increasing the apparent mutation rate. It has also become clear that
the evolutionary shifts observed during colorectal tumorigenesis may be caused by dramatic
evolutionary events that occur in a short period of time and result in significant fitness gains in
one or a few cells.
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