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Cell culture and treatment. Two human bladder cancer cell lines, 5637 and T24 were continuously exposed to 2 Gy of γ-rays as described in Figure 1A. The total RNA was extracted and the expression of target gene was analyzed by RT-qPCR.   
Cell cycle analysis. Cells were plated in 100mm dishes overnight and harvested. After fixing and staining with propidium iodide (PI), DNA content was analyzed on a flow cytometer (BD FACScans, Franklin Lakes, NJ). Three independent experiments were performed and at least 20,000 cells were counted. The proportion of cells in different phase was gated and calculated using the software Modfit LT3.1 (Verity Software House, Topsham, ME, USA).
Antioxidant activity assay. In this study, the total antioxidant activity of cells was measured with T-AOC Assay Kit (Beyotime Institute of Biotechnology, Nantong, Jiangsu, China) (Liu et al. 2012) following the manufacturers’ instructions.
Antibody. Anti-ASK was purchased from Abcam PLC (Cambridge, UK). Anti-JNK was obtained from Santa Cruz Biotechnology Inc. (Santa Cruz, CA, USA). All other antibodies were from Cell signaling technology Inc. (Danvers, MA, USA). 

Statistical analysis. The data are presented as the mean ± standard error of the mean of at least three independent experiments. The results were tested for significance using the unpaired Student’s t test.
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