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Glioblastoma is one of the most malignant primary brain tumors with a poor
prognosis and is refractory to treatment. Accumulative evidence indicates that tumor stem cells are
a cause of the treatment resistance and recurrence of glioblastoma. The induction mechanism of tumor

cells has not yet been fully understood. Here, we have produced a spheroid that reproduces the
microenvironment of human glioblastoma tissue using the human glioblastoma cell line U87. Necroses
was observed in the central part of the spheroid cultured under hypoxic, and a high frequency of
NFATc4 expression was also seen in the nuclei of cancer stem cells surrounding the necroses.
Furthermore, we transplanted spheroids with high expression of NFATc4 into the brains of nude mice.
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