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Integrated analysis and regulation of cellular diversity for disease treatment

FUJITA, Naoya
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In this research project, we aimed to analyze the molecular mechanisms of
heterogenous multicellular interaction and organ maintenance, and to develop new molecular-targeting
drugs for diseases caused by abnormal cellular interactions. In osteosarcoma, we discovered that
interaction with platelets promotes its tumor growth and metastasis, and found a drug to overcome
it. From single-cell analysis of patient-derived lung tumors harboring treatment-resistant
phenotype, we revealed the existence of drug-resistant persister cells in the therapeutic
drug-treated tumors. We also found new resistance mechanisms against cancer immunotherapy. In the
system of angiogenesis, we constructed a mathematical model that can simultaneously analyze
cell-level phenomena and macrovascular network formation from a mathematical model of the vascular
endothelial cell motion and the phase fields of surrounding microenvironment and vascular
morphology.
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