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Computing analysis of leukemic stem cell dynamics in acute myelocytic leukemia

SAIKAWA, Yutaka
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To investigate the mechanisms of leukemic relapse after treatment in acute
myelocytic leukemia (AML) , we have developed a three-dimensional (3D) cellular automaton simulation
system, in which the cellular states of normal and leukemic stem cells (e.g. their position
coordinates and differentiation stages on discrete time steps in a computer-generated 3D virtual
space) were extracted for statistical and mathematical analyses. In addition, we have developed a 3D
trajectory mapping (position tracking) system of normal and leukemic stem cells for visualization.
The distinctive movement motifs of leukemic stem cells were visually suggested in the relapse models
when compared with the complete cure models that have been established as AML treatment models in
our previous studies. Extensive analyses of these trajectory behaviors of leukemic stem cells will
contribute to discovering the predictable risk factors for relapse in AML.
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