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[ Abstract] Background and purpose: Transforming growth factor-p (TGF-B) signaling has been shown to play an important
role in epithelial-mesenchymal transition (EMT). Furthermore, Runx2 plays an important role in the progress of tumor metastasis
and is also regulated by TGF-B signaling. This study was designed to investigate the induction of EMT in response to TGF-f and
the role of Runx2 in this process. Methods: A549 cells (donated by Tianjin Medical University Cancer Institute and Hospital)
were induced by TGF-B1 to build the EMT model. The cells were infected with siRNA to downregulate the expression of Runx2.
Phosphatidylinositide 3-kinases/protein kinase B (PI3K/AKT) and mitogen-activated protein kinase/extracellular signal-regulated
kinase (MAPK/ERK) pathway were blocked by specific inhibitor LY294002 and PD98059 to explore the mechanism. Results: The
EMT model was induced by 5 ng/mL TGF-f1 for 72 h. At the same time, downregulation of Runx2 with siRNA could prevent cancer
cell from the progress of EMT. In addition, the results showed PI3K/AKT-MAPK/ERK and TGF- signaling pathways were both
activated in this process, and the expression of Runx2 was significantly decreased after blocking PI3K/AKT pathway, compared with
the MAPK/ERK pathway. Conclusion: TGF-B1 regulates Runx2 to affect the progression of EMT mainly by the PI3K/AKT pathway,
and Runx2 plays a necessary role in the process of tumor cell EMT.
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Fig. 1 Morphological changes of A549 cells induced by TGF-f1 in the EMT process

A549 cells were incubated with 5 ng/mL of TGF-B1 for 96 h. A: Untreated A549 cells show a pebble-like shape and cell-cell adhesion is clearly
observed. B: TGF-B1-treated cells show a decrease in cell-cell contacts and adopt a more elongated morphological shape (magnification of 100X)
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Fig.2 Comparison of EMT-related marker expression and Runx2 in response to 5 ng/mL TGF-§1 after 48 h

Equal amounts of lysates were analyzed by Western blot for expression of proteins. Each bar represents ¥+s of three independent experiments. *: P<0.05
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Fig. 4 Effect of Runx2 siRNA on EMT-related protein expression induced by TGF-p1 in A549 cells

Equal amounts of lysates were analyzed by Western blot for proteins level. Each bar represents ¥+s of three independent experiments. “: P<0.05
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Fig.5 Smad2 pathway and the PI3K/AKT and MAPK/ERK pathways were activated in TGF-p1 induced EMT process within 1 h in A549 cells

Equal amounts of lysates were analyzed by Western blot for proteins level. Each bar represents X+s of three independent experiments. ": P<0.05
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Fig. 6 Effects of blocking PI3K/AKT (A) and MAPK/ERK (B) pathways on the expression of Runx2 and EMT process in A549 cells

A549 cells were pre-incubated in the presence or the absence of 10 pmol/L of PD98059 (MAPK/ERK inhibitor) and LY294002 (PI3K/AKT) for 1 h
prior to TGF-B1 stimulation. 5 ng/mL of TGF-B1 was used as a stimulus for 48 h. Each bar represents X+s of three independent experiments. : P<0.05
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