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Computational leukemic stem cell models in systems biology for analyses of cell
kinetics in leukemic relapse and development of risk-stratified chemotherapy
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We have constructed a 3-dimentional computer simulation system to investigate the
mechanisms of leukemic relapse and develop new risk-stratified treatment protocols. Comparing the cell
kinetics of normal hemopoietic stem cells and leukemic stem cells, models of developing leukemias were
successfully simulated from a single leukemic stem cells when the cell kinetics of leukemic stem cells
was more than 3 times slower than normal hematopoietic stem cells. Subsequently, introducing simulations
of chemotherapy, adapted from the AML-05 protocol from Japan Pediatric Leukemia Lymphoma Study Group,
into our leukemic models has established a treatment model with 10-year relapse-free survival as a
prototype.
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