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[Abstract] Objective To observe the expression changes of yH.AX in high-grade glioma cell lines
(U87, U251 and LN229) and to investigate the relationship between the expression of y H,AX and the
radiosensitivity of high-grade glioma cells in vitro. Methods The radiosensitivity of glioma U251, U87
and LN229 cell lines were measured by clone forming assay. Afte X-ray irradiation of different doses (0, 2,
4, 6, 8 and 10 Gy), the clone forming rates of 3 cell lines were measured, and cell survival curves were
drawn. The DNA double-strand break (DSB) damage of 3 cell lines were determined by Western blotting
assay. Results For glioma U251, U87 and LN229 cell lines, the survival fraction and clone forming rate
were gradually decreased with the increase of X -ray radiation dose, and the radiotherapy sensitization
enhancement ratio (SER) of U87 cells was slightly higher compared with LN229, U251 cells (P =0.000, for
all). In the Western blotting assay, the kinetics of the expression of yH,AX protein after irradiation was
featured by increase and decay. The yH,AX expression of U87, LN229 and U251 cells after irradiation
reached the peak value at 2 h, 1 h and 1 h respectively (P = 0.000, 0.000, 0.015). There was positive
correlation between SER and yH,AX attenuation speed (r =0.733, P = 0.025), as well as between SER and
degree of increasing (r = 0.672, P = 0.047). Conclusions The phosphorylated histone yH.AX is expected
to become a powerful tool to monitor DNA DSB and to predict the radiosensitivity in high-grade glioma
radiotherapy.
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Figure 1 Survival curves of different cell lines
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Table 1. Radiosensitive parameters of different cell lines
after single-hit multitarget model fitting (x % s)
Cell line N SF Do (Gy) SER
ug7 3 0.38+0.01 1.45+0.11 1.31+£0.04
U2s1 3 0.50+0.01 2.51+0.12 1.00 £ 0.00
LN229 3 0.43+0.01 2.26 +£0.07 1.14+0.02
F value 132.143 85.499 115.709
P value 0.000 0.000 0.000

SF., survival fraction in 2 Gy, BESF5 & hy 2 Gy ) 28 L A7 35 43
5 Do, mean lethal dose, 4l ffd °F- ¥4 £ 5 7] i ; SER, sensitization
enhancement ratio, B 38§ o

P =0.000.0.006) , o J5 F ik KF-Z 8 FFEIE T 36 h
W2 & FE Ak K SF (U251: P = 1.000, LN229: P =
0.826) .
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F2 XKHG(2 Gy) J5 2 I 1] a5 A [] Jie 5988 440 e 3%
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Table 2. Comparison of the expression of y H,AX in
different cell lines after X -ray radiation (2 Gy) at each
observation time point (x s, OD value)

Time point N us7 U251 LN229
0 min 3 0.80+0.19 0.81+0.13 0.89+0.17
30 min 3 1.05+0.14 0.93+0.25 1.01£0.01
I h 3 1.53+0.23 1.38£0.27 2.06+0.84
2h 3 2.46+£0.15 1.21+0.25 1.64 £0.31
6h 3 1.63+£0.16 1.05+0.26 1.35+0.01
12 h 3 1.35+0.10 0.97+0.17 1.13£0.13
24 h 3 1.20+0.16 0.72+0.16 1.08£0.13
36 h 3 1.12+0.14 0.79+0.14 0.99+0.18
48 h 3 0.79+£0.07 0.76 £0.18 0.75+0.11

R3 XLRIE(2 Gy) J5 A IR 0] 45 15 57 40 B R yHLA X
R IBIKT I BE AL X B (0 U7 22 40 B
Table 3. The randomized design analysis of variance of
the expression of yH,AX in different cell lines after X-ray
radiation (2 Gy) at each observation time point

Variable SSdf  MS
U87

Among groups 0.130 2 0.065 3.405  0.000
Among treatment  6.335 8 0792 41.471  0.000

F value P value

Error 0.306 16 0.019
Total variation 6.771 26
U251

Among groups 0.429 2 0215 9.580  0.002
Among treatment  1.184 8 0.148 6.611  0.001
Error 0.358 16 0.022

Total variation 1.972 26

LN229

Among groups 0.025 2 0.013 2.222  0.141
Among treatment ~ 3.352 8 0419 73303  0.000
Error 0.091 16  0.006

Total variation 3.469 26
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