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Breast cancer is one of the most common cancers in Japanese women. According to the
latest Japanese National Vital Statistics, breast cancer is the fifth leading cause of cancer-
associated death in Japanese women. Invasion, the first step of metastasis, is a process in
which cancer cells overcome barriers of the extracellular matrix by secreting various
proteases such as matrix metalloprotease (MMP). In this study, we have uncovered a unique
activation model of transcription factors between tyrosine kinase ABL and RUNX2, an
osteoblastic master transcription factor, for cancer invasion. We show that ABL directly binds
to, phosphorylates, and activates RUNX2 through its SH2 domain in a kinase activity-
dependent manner and that the complex formation of these proteins is required for
expression of its target gene MMP13. Additionally, we show that the RUNX2 transcriptional
activity is dependent on the number of its tyrosine residues that are phosphorylated by ABL.
In addition to regulation of RUNX2 activity, we show that ABL transcriptionally enhances
RUNX2 expression through activation of the bone morphogenetic protein (BMP)-SMAD
pathway. Lastly, we show that ABL expression in highly metastatic breast cancer MDA-
MB231 cells is associated with their invasive capacity and that ABL-mediated invasion is
abolished by depletion of endogenous RUNX2 or MMP13. Our study provides new
mechanistic insights into the roles of the ABL-RUNX2 complex for cancer invasion.
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