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Elucidation of master regulators that determine the acquisition of metastatic
phenotype in cancer cells and suppression of metastasis based on its control
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We transplanted subcutaneously malignant osteosarcoma cells (AXT cells) into
syngeneic C57BL/6 mice and then analyzed the expression of megakaryoblastic leukemia 1 (MKL1),
which is a transcriptional regulator, in primary tumors and metastatic tumors to the lung. We found
that AXT cells in primary tumors did not express MKL1, whereas AXT cells in metastatic tumors to the
lung highly expressed MKL1 in the nucleus. Induction of MKL1 in AXT cells resulted in a significant
increase of the invasion capability and the sphere-forming activity. In addition, GSEA of the
microarray data revealed that induction of MKL1 enriches gene sets associated with invasion and
metastasis, such as epithelial-mesenchymal transition (EMT) and Notch signaling. These findings thus

suggest that MKL1 acts as a critical factor that controls the acquisition of metastatic phenotype
in osteosarcoma cells.
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