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Supplemental Figure Legends 

 

Supplemental Figure S1. Clonogenic survival of cancer cell lines. A, Several cancer cells 

with different radio-sensitivities were exposed to graded doses of radiation and their 

survivability was compared with that of AMC-HN-9. The survival result of AMC-HN-9 was 

shown in (B) as a control. B, AMC-HN-9 cells were exposed to graded doses of radiation in 

the presence or absence of mTOR inhibitors [rapamycin (RAPA), 20 nM; PP242, 200 nM] 

and cell survival was assessed. All results are representative of at least three experiments.  

 

Supplemental Figure S2. Activation of autophagy in AMC-HN-9 cells. A, AMC-HN-9 cells 

were exposed to radiation (4 or 12 Gy) for 48 h. Changes in cellular morphology were 

examined by EM. Arrows indicate immunogold particles bound to LC3 protein. Scale bar, 

500 nm. B, Cells were treated with different concentrations of doxorubicin (DOX) or 

irradiation (IR) for 48 h and then immunoblotted to detect caspase-3-dependent apoptosis.  

 

Supplemental Figure S3. mTOR inhibitors effectively regulate the mTOR pathway and the 

autophagic process, and in combination with radiation induce enhanced autophagy activation. 

A-B, AMC-HN-9 cells were treated with mTOR inhibitors [rapamycin (RAPA), 20 nM and 

PP242, 200 nM] (A) or exposed to 4 Gy of radiation (B). Cells were harvested at the 

indicated time points for immunoblot analyses of mTOR downstream targets and autophagy 

activation. C, To examine downregulation of mTOR target proteins, cells were harvested 

after 48 h of treatment and analyzed for phosphorylation of mTOR target proteins (p70S6K 

and 4E-BP) by immunoblotting. β-actin was detected as a loading control. D, Cells were 

exposed to radiation (4 Gy) in the presence or absence of rapamycin (20 nM) or PP242 (200 
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nM). At the indicated times, the level of autophagy induction was quantified by calculating 

the ratio of autophagy-active cells to total cells.   

 

Supplemental Figure S4. Suppression of autophagic flux decreases survival of radioresistant 

AMC-HN-9 cells. A, AMC-HN-9 cells were pretreated with autophagy inhibitors (3-MA, 1 

mM; BFA1, 10 nM) for 1 h and then were irradiated. After 18 h, the cells were transferred to 

an E-plate and cell growth profile was monitored in real time using an xCELLigence system. 

B, Cells pretreated with increasing concentrations of autophagy inhibitors (3-MA, 0.1 and 1 

mM; BFA1, 1 and 5 nM) for 1 h were irradiated. After 72 h, cytotoxicity was observed using 

the MTS conversion method and was expressed as a percentage relative to that in untreated 

cells. C, AMC-HN-9 cells were transfected with ATG7 siRNA and control siRNA (NC). After 

8 h, the cells were transferred to an E-plate and incubated for 24 h before radiation (4 Gy) 

exposure. Cell growth profile was continuously monitored using an xCELLigence system. D. 

Cytotoxicity was measured at the same end time with (C) using BrdU incorporation assay 

and was expressed as a percentage relative to that in untransfected cells (None). Whether an 

inhibition of autophagic flux was indicated as the levels of p62 and LC3 expression in an 

inserted image. (*), significantly different vs each non-irradiated cell; (+), significantly 

different vs control cells without mTOR inhibitor and irradiation; (#), significantly different vs 

cells treated with irradiation alone without mTOR inhibitor. *p < 0.05; ***p < 0.005. 

 

Supplemental Figure S5. Model of cellular senescence induction in human cancer cells. 

Autophagy conducts surveillance as a pro-senescence effector in cancer cells treated together 

with radiation and mTOR inhibitor. With a prolongation of autophagic flux, inhibition of the 

mTOR pathway modulates RB activity to silence E2F target genes and to control SAHF 
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formation, resulting in irreversible growth arrest and premature senescence. (Bold denotes 

results identified in previous studies and regular font denotes a relation remaining to be 

investigated)  

 

Supplemental Figure S6. Inhibition of the mTOR pathway induces cellular senescence in 

irradiated cancer cells. A-B, Radioresistant cancer cells, U-87 was irradiated (4 Gy) in the 

presence or absence of mTOR inhibitors [rapamycin (RAPA), 20 nM; PP242, 1 μM]. After 6 

days, cells were assessed for SA-β-gal activity (A), SAHF formation (B, left), and the levels 

of HMGA2 and H3(K9)met expression (B, right). The levels of SA-β-gal activity and SAHF-

positive cells were indicated with each image. Bars in (A) and (B), 1000 μm and 20 μm 

respectively. +p < 0.05; ++p < 0.01; ###p < 0.005. C, To investigate the activation of p53 and 

RB-E2F pathways, cells were harvested at 6 days of treatment and analyzed for the indicated 

proteins by immunoblotting. The level of the E2F target gene, cyclin A was observed by 

immunoblotting and real-time PCR.   


