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Cisplatin enhances apoptosis in bladder cancer cells via autophagy

YANG Xuan', YUAN Dong-dong”, JIANG Xue-jun®, XI Zhi-jun'®
(1. Department of Urology, Peking University First Hospital; Institute of Urology, Peking University, Beijing 100034,
China; 2. Institute of Microbiology, Chinese Academy of Science, Beijing 100101, China)

ABSTRACT Objective: To monitor the cisplatin-induced autophagy and investigate the function of auto-
phagy in bladder cancer cells. Methods: The transmission electron microscope was used to detect auto-
phagic vacuoles and the fluorescence microscope to detect GFP-LC3. The expressions of proteins, such as
LC3, PARP, mTOR, P70S6K were analyzed by immunoblotting. Cell viability was analyzed by MTS as-
say, in which rapamycin was used to inhibit mTOR phosphorylation and enhance autophagy. LC3 expres-
sion was knocked down by RNA interference. Results; In bladder cancer cell T24, autophagic vacuoles
were observed by the transmission electron microscope and GFP-LC3 aggregation was viewed by the fluo-
rescence microscope after cisplatin treatment. The LC3- ]I accumulation was enhanced by cispaltin treat-
ment. Particularly at the concentrations of 50, and 100 pmol/L for 48 h , the gray value of LC3-11 /Ac-
tin( % ) increased 30 and 44, respectively. Cisplatin treatment inhibited the phosphorylation of mTOR/
P70S6K, which was most significant at the concentration of 100 wmol/L for 48 h. Cisplatin also induced
cell viability loss, which was 12% and 45% at the concentrations of 50, and 100 pmol/L for 24 h. This
effect could be enhanced by rapamycin (F =74.890,P <0.01). Furthermore, knocking down LC3 by
RNA interference reduced PARP cleavage. Conclusion: Cisplatin could induce autophagy in bladder
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cancer cell T24, which promoted cisplatin-induced apoptosis.
KEY WORDS Cisplatin; Bladder neoplasms; Autophagy; Apoptosis
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T24 cells were viewed by electron microscope after treated with blank control and cisplatin (50 wmol/L) for 6 h and collected as described above in
figure 1. Compared to control (A) , autophagosomes ( double-membrane structures which may have content in them) formation was obviously enhanced
in cisplatin-treated cells(B). T24 cells were transfected with GFP-LC3 plasmid in C and D. C was control and cells were treated with cisplatin (50
pmol/L) for 6 h in D. In D, cisplatin enhanced GFP-LC3 aggregation and more positive dots were visualized than in C. E showed cisplatin induced
LC3-T accumulation in T24 cells. T24 cells were treated with cisplatin (50, 100 pwmol/L) for 6, 12, 24 and 48 h and harvested as described in

methods. LC3 and actin were analyzed by immunoblotting with specific antibodies. The gray value represented the amount of protein,and the ratios of

LC3-1I to actin are presented below the blots.
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Figure 1 Cisplatin induced autophagy in T24 cells
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T24 cells were treated with cisplatin (50, 100 pmol/L) for 6, 12, 24
and 48 h and harvested as described in methods. PARP, mTOR,
P70S6K and actin were analyzed by immunoblotting with specific antibo-
dies. The gray value represented the amount of protein. p, phosphoryla-
tion; t, total.

B2 WA T24 4l PARP 354131404 mTOR/PT0S6K BER 1k

Figure 2  Cisplatin induced PARP cleavage and inhibited
the phosphorylation of mMTOR/P70S6K in T24 cells
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A, MTS assay was carried out when cisplatin treated and rapamycin com-
bined with cisplatin (25, 50, 100 wmol/L) for 24 h. Data are repre-
sentatives of three independent experiments and presented as mean =
SD. Differences between groups were tested by one-way ANOVA and the
result has statistical significance (F =74.890, P < 0.01). Differences
between two different groups were tested by S-N-K. # P < 0. 05, indi-
cates a significant difference between the two groups; B, After knocking
down of LC3 (siLC3), T24 cells were treated with cisplatin (50 pwmol/
L) for 24 h. Then, cells were harvested and indicated proteins were ana-
lyzed by immunoblotting. Compared to mock ( control siRNA) , cisplatin-
induced PARP cleavage was obviously reduced. ¢, clevage.

B3 gl JE s S R A AN AT 3R AT PARP 394

Figure 3  Autophagy regulated cisplatin-induced
cell viability loss and PARP cleavage
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