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[ Abstract ] Background and objective Radiotherapy is an important treatment for lung cancer. The poor prognosis
of lung cancer is largely caused by the high recurrence rate and metastasis of the tumor. Autophagy, which can be induced by
radiotherapy, might be associated with DNA repair. The aim of this study is to investigate whether activating autophagy us-
ing rapamycin can enhance the radiosensitivity of lung cancer cells and clarify the association of autophagy with DNA repair.
Methods The human adenocarcinoma A549 cell line was selected as the experimental subject. The specimens were divided
into three groups: control (N), radiation (R), and Rapamycin and radiation (R+RAPA). The protein levels of y-H2AX, RadS1,
Ku70/Ku80, p62, and LC3 were determined by Western blot. Autophagosome was observed under a transmission electron
microscope, and SF was determined by colony formation assay. Results Compared with group R, the activity of autophagy
and the protein expression levels of Rad51 and Ku70/80 were remarkably increased in group R+RAPA. Conclusion The
radiosensitivity of lung cancer can be promoted by activating autophagy via treatment with Rapamycin, and the process may be
associated with DNA repair.
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1 Rapamycini@itifS A INAITEURE. A A54928f145 FRapamycin (100 nM) Fi4b3E24 h, #J7 (4 Gy) 54 hig &£, RAHBE (10,000X) &
MBI, Ata:EEA b IRA; c:IR+RAPAZ. B:RAWestern blot#&Rapamycin (100 nM) Fi4:#24 h, #f7 (4 Gy) 54 h LG3ERR. p62EARK
FiET K. C:QuanlityOnel R #HTEEE N, L3EAR. p62EARKIAEHTL., D MM R SEIE MRapamycin (100 nM) HikLI224 h, HI7

JRAS494 R IFE SR . SNZBFELL, *P<0.05, S5IRAEHMLL, “P<0.05,

Fig 1 Rapamycin sensitized radiation by induced autophagy. A: A549 cells were incubated with 100 nmol/L rapamycin for 24 h before exposure

to 4 Gy of irradiation, cells were extracted at 4 h after irradiation, autophagosomes were observed under transmission electron microscope
(10,000X). A: a: Control group; b: IR group; c: IR+RAPA group. B: A549 cells were incubated with 100 nmol/L rapamycin for 24 h before exposure
to 4 Gy of irradiation, proteins were extracted at 4 h after irradiation, LC31l/l and p62 expression were detected by Western blot analysis. C: Semi-

quantitated of LC3II/l and p62 expression using QuanlityOne software. D: The survival fraction of rapamycin-treated A549 cells for 24 h after

exposure IR were analyzed by clonogenic assay. *P<0.05 vs Control group, “P<0.05 vs IR group.
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& 2 Rapamycini#id BEMNHIDNAIRGE S, IR SUKE. AL AS4940A45 FRapamycin (100 nM) Fi&L3E24 h, K97 (4 Gy) |R1 h. 24 hik &40k,
SR FWestern blot# U]y -H2AXEHREE T L. B: QuanlityOne3 T E BN, v-H2AXEHREZEEHT L. SNAMLL, *P<0.05, 51 higtt, *
P<0.05; 5IR4E#BLL, “P<0.05, C: & IEREET, FHfrE4 hit = 4mh, ZAWestern blot#&MRad51EH &, Ku70/80F A K%, D : QuanlityOnefk 41T
HERBT, Rad51. Ku70EBARRIEZ L, SNAMLL, *P<0.05; 5IRAMLL, “P<0.05,

Fig 2 Rapamycin sensitized radiation by autophagy inhibited the process of DNA damage repair. A: A549 cells were incubated with 100 nmol/L
rapamycin for 24 h before exposure to 4 Gy of irradiation, proteins were extracted at 4 h after irradiation, y-H2AX expression were detected by

western blot analysis. B: Semi-quantitated of y-H2AX expression using QuanlityOne software. *P<0.05 vs Control group, *P<0.05 vs 1 h, “P<0.05
vs IR group. C: Treated as before, cells were extracted at 4 h after irradiation, LC3Il/l and p62 expression were detected by western blot analysis. D:

Semi-quantitated of Rad51 and Ku70 expression using QuanlityOne software. *P<0.05 vs Control group, “P<0.05 vs IR group.
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