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[ Abstract ] Background and purpose: p53 binding protein (53BP1) expresses in many normal and tumor cells.
In vitro experiments have confirmed that inhibition of the protein expression of 53BP1 can effectively eliminate cycle
arrest of tumor cells, and increase the radiosensitivity after irradiation. However, the in vivo experiment has not been re-
ported. This study aimed to explore the effect of silencing 53BP1 gene on the growth and radiosensitivity to esophageal
cancer cell ECA109 xenograft in nude mice. Methods: Forty-eight male BALB/c/nu nude mice were randomly divided
into 6 groups: ECA109, ECA109/R, ECA109/N, ECA109/NR, ECA109/B and ECA109/BR. Three kinds of prepared
cells (ECA109, ECA109/N and ECA109/B) were subcutaneously injected into the paw pads of mice (2x10%100 uL
per mouse). The nude mice in ECA109/R, ECA109/NR, and ECA109/BR groups were irradiated with 15 Gy. Tumor

th

growth was monitored every other day on the 6" day after injection. Tumor volume was measured with calipers. The
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expression levels of CHK1, CHK2 and phosphorylated CHK2-T68 protein were examined in different groups by West-

ern blot. Apoptotic cell and cell cycle distribution were detected by flow cytometry assay. Results: Visible tumors were

detectable by day 7 after implantation, and the tumor volumes showed no significant differences among all the groups
(F=0.67, P=0.69). After irradiation with 15 Gy, tumor volumes in ECA109/BR group were smaller than those in other

groups (P=0.03); the growth inhibition rate increased, but the relative growth rate decreased significantly (P=0.01). The
g value which reflected the radiosensitizing effect in ECA109/BR group was 1.45. The expressions of CHK1 and CHK2
at protein level in ECA109/BR group were not influenced (P=0.71). However, the level of phosphorylated CHK2-T68

expression decreased significantly after irradiation with 15 Gy (P=0.03). Cell cycle distribution and apoptosis were not

significantly different among all the groups (P=0.45). Conclusion: Silencing 53BP1 gene expression could inhibit the

growth of esophageal cancer cell xenograft and increase the radiosensitivity to tumors in the nude mice.
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Tab.1 The volume of nude mice transplantation tumors before

irradiation

X+s

Group Dose D/Gy Tumor volume ¥/mm® F P value
ECA109 0 41521+ 83.75
ECA109/N 0 314.44+143.41
ECA109/B 0 389.32+ 77.91

0.67 0.69
ECA109/R 15 340.00+170.18
ECA109/NR 15 327.42+ 73.60
ECA109/BR 15 328.16+ 88.02
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Tab.2 The volume of nude mice transplantation tumors at different time after irradiation by 15 Gy

A KR 2RI . 53BP L% Y fin FRSF 20 1 gl Hy
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V/mm’®, ¥+s
Group Dose D/Gy Week 1 Week 2 Week 3 Week 4

ECA109 0 601.92£19.54 1432.07+146.30"%" 3057.74+53.09"* " 5318.27+105.26™"
ECA109/N 0 497.10+31.55 1353.25£65.98"" " 2978.49+93.77°% " 5101.33+187.01°4"
ECA109/B 0 574.79+61.37 1469.01+55.74"4* 3160.28+120.24"*" 5128.67+280.27 %"
ECA109/R 15 508.62+36.28 1093.49£79.67" 2347.35+45.16™" 3384.32+154.27°%
ECA109/NR 15 491.61+37.78 1019.70+53.35 2416.90£71.16" 3387.44+192.27
ECA109/BR 15 482.55+34.74 910.84+59.01 1628.53+51.84 2139.67+139.75

" P<0.05, as compared with ECA109/BR; 2: P<0.05, as compared with ECA109/NR; *: P<0.05, as compared with ECA109/R

*3 FEANRRBEBRHNEHENERER, ERMHERE

Tab.3 The relative growth rate, growth inhibition rate and ¢ value of nude mice transplantation tumors after irradiation

xX+£s
Group Dose D/Gy Relative growth rate Growth inhibition rate q value

ECA109 0 14.29+0.89 -

ECA109/N 0 11.5440.78 0.41

ECA109/B 0 13.96+1.01 0.04

ECA109/R 15 11.2540.73 0.37

ECA109/NR 15 11.13+0.84 0.44

ECA109/BR 15 7.46+0.22 0.58 1.45

&4 15 GyHMSHEREE1 NREESIRRBEEBNARRSEN G RAT

Tab. 4 Distribution of cell cycle of different esophageal carcinoma cell types before irradiation and 1 h after irradiation by 15 Gy

X+
Percentage/%
Group Dose D/Gy
G, G,/M S PI
ECA109 0 24.27+1.60 27.50+0.87 48.30+0.87 1.47+0.40
ECA109/N 0 22.70+1.60 25.20+3.82 52.13+4.46 1.72+0.93
ECA109/B 0 24.13+1.92 31.83+2.65 44.00+3.36 2.17+0.50
ECA109/R 15 24.47+2.47 29.70+2.08 45.87+1.97 1.65+0.63
ECA109/NR 15 22.60+0.78 32.10+4.22 45.33+4.10 1.62+0.78
ECA109/BR 15 25.03+1.70 30.534+2.55 44.43+2.34 1.33+0.39
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in different groups of nude mice transplantation tumors 1 h after

irradiation by 15 Gy
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Tab.5 The protein expressions of CHK1, CHK2 and CHK2-T68 in different groups of nude mice transplantation tumors 1 h after

irradiation by 15 Gy
Fs

Group Dose D/Gy CHK1 CHK2 CHK2-T68
ECA109 0 0.82+0.07 1.03£0.05 0.55+0.06™
ECA109/N 0 0.86+0.04 1.07+0.07 0.59+0.08"*
ECA109/B 0 0.89+0.12 0.93+0.04 0.60+0.05"*
ECA109/R 15 0.91+0.08 1.09+0.04 1.07+0.07
ECA109/NR 15 0.94+0.05 1.00+0.04 1.09+0.08
ECA109/BR 15 0.91+0.31 1.04+0.09 0.70+0.07"*

" P<0.05, as compared with ECA109-N, with irradiation; 4. P<0.05, as compared with ECA109, with irradiation
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