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Figure 1. Chemical structure of CuIIb (A) and its inhibitory activity to A549 cells (B). A549 cells were treated with CuIIb (0, 40, 50, 60, 70, and 80 μM) for 24 h and cell proliferation was performed by the MTT assay (n=6). The assay was repeated independent three times and data were presented as mean ± SEM. **P<0.01 compared with the control group.
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Figure 2. Apoptosis induction in A549 cells by CuIIb. (A) Statistic data of apoptosis analysis. The annexin V-FITC method was used to perform the cell apoptosis analysis. (B) Regulation of apoptotic regulator genes by CuIIb. The relative mRNA expression levels were normalized to the GAPDH. The relative expression greater than 2.0 or smaller than 0.5 (upper and lower imaginary lines) were considered as significant up- or down-regulation. (C) Western blotting analysis of apoptotic regulators. GAPDH was assayed as loading control. The assays were repeated independent three times and data were presented as mean ± SEM. *P<0.05 and **P<0.01 compared with the control group.
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Figure 3. Cell cycle arrest in A549 cells by CuIIb. (A) Statistic data of cell cycle analysis. The PI-staining method was used to perform the cell cycle analysis. (B-C) Regulation of cell cycle regulator genes by CuIIb. The relative mRNA expression levels were normalized to the GAPDH. The relative expression greater than 2.0 or smaller than 0.5 (upper and lower imaginary lines) were considered as significant up- or down-regulation. (D) Western blotting analysis of cell cycle regulators. GAPDH was assayed as loading control. The assays were repeated independent three times and data were presented as mean ± SEM. *P<0.05, **P<0.01, and ***P<0.001 compared with the control group.
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Figure 4. Suppression of the EGFR/MAPK pathway in A549 cells by CuIIb. (A) Regulation of genes encoding EGFR/MAPK pathway participants. The relative mRNA expression levels were normalized to the GAPDH. The relative expression greater than 2.0 or smaller than 0.5 (upper and lower imaginary lines) were considered as significant up- or down-regulation. (B) Western blotting analysis of EGFR/MAPK pathway participants. GAPDH was assayed as loading control. The assays were repeated independent three times and data were presented as mean ± SEM.
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Figure 5. Kinase activity inhibitory of CuIIb to EGFR and their binding mode. (A) CuIIb inhibited the kinase activity of EGFR. The kinase inhibition assay was performed by HTRF analysis and the inhibition curve of CuIIb to A549 cells was fitted (n=8). The concentrations of EGFR kinase and ATP were 4 pg/μL and 1.6 μM, respectively. The assays were repeated independent three times and the data were presented as mean ± SEM. (B) CuIIb and EGFR are represented as sphere model and cartoon model, respectively. (C) An atomic insight of the binding site. CuIIb and surrounding residues are represented as stick model and line models, respectively. Hydrogen bonds are highlighted as red dashed lines.
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