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Comparison study on X-ray radiosensitivity in three tumor cell lines
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ABSTRACT The present study was to compare the X-ray sensitivity in human cervical cancer cell line HeLa,
human hepatoma cell line HepG2, and human mucoepidermoid carcinoma cell line MEC-1. At 0.5, 4, and 24 h after
X-ray irradiation with absorbed doses of 2, 4, 6, and 8 Gy, clonogenic assay, neutral comet electrophoresis, and
immunofluorescence staining were used to evaluate the cell proliferation, DNA double-strand breaks (DSBs), and
formation of phosphorylated histone H2AX (yH2AX) foci. The results showed that HeLa cells had the highest
survival fraction (SF) for 2, 4, 6, and 8 Gy group at different time points after irradiation. Comet assay software
project (CASP) analysis showed that DSBs increased with irradiation time, and absorbed dose. Tail moment (TM)

increased most significantly at 4 h after irradiation, especially in the MEC-1 cells. The YH2AX phosphorylation level
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in the three cell lines reached 100% at 0.5 and 4 h after irradiation, and then gradually decreased by 24 h, this decline

in YH2AX phosphorylation was the most obvious in HeLa cells. The above mentioned results showed that the

combined use of clonogenic assay, neutral comet electrophoresis, and phosphorylated YH2AX foci detection can

effectively predict the radiosensitivity of tumor cells.
KEYWORDS X-rays, Tumor cells, Radiosensitivity
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Fig.2 Comet images detected by neutral comet assay at 4 h after X-ray irradiation
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Table1 Comet tail moment (TM) comparison of three cell lines at different time points after X-ray irradiation

#H5 Groups

7% Dose/ Gy

0 2 4 6 8

MEC-1/Hela at 0.5 h 20.13/17.33 20.32/20.10 24.35/22.51 38.38/23.47* 41.32/20.98**
MEC-1/Hela at 4 h 20.13/17.33 54.21/23.37** 68.28/33.41** 84.56/34.89** 81.27/33.56**
MEC-1/Hela at 24 h 20.13/17.33 19.16/20.93 20.85/20.51 31.97/20.27* 30.23/19.70*
MEC-1/HepG2 at 0.5 h 20.13/17.91 20.32/30.59* 24.35/40.20* 38.38/44.18* 41.32/42.49
MEC-1/HepG2 at4 h 20.13/17.91 54.21/33.53* 68.28/41.70** 84.56/51.77** 81.27/47.40%*
MEC-1/HepG2 at 24 h 20.13/17.91 19.16/19.62 20.85/21.85 31.97/23.62* 30.23/22.15*
Hela /HepG2 at 0.5 h 17.33/17.91 20.13/30.59* 22.51/40.20* 23.47/44.18* 20.98/42.49*
Hela /HepG2 at4 h 17.33/17.91 23.37/33.53* 33.41/41.70** 34.89/51.77* 33.56/47.40*
Hela /HepG2 at 24 h 17.33/17.91 20.93/19.62 20.51/21.85 20.27/23.62%* 19.70/22.15

VE: SXTRRZAMLL, *p<0.05, **p<0.01,
Note: compared with control group, *p<0.05, **p<0.01.
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YR IZ T R, (B S xR L) B2 R
(p<0.05), H: " Hela #Hiid yH2AX FHE4H AR T (5
NHHE (K4 .
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Fig.3 Digitized images of YH2AX foci at 0.5 h after X-ray irradiation for 8 Gy group
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Fig.4 Time and dose effects of YH2AX foci formation in
X-ray irradiated Hela, HepG2, and MEC-1 cell lines
n=3, *p<0.05, **p<0.01, compared with control group
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