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[ Abstract | Background and purpose: B cell-specific MLV integration site 1 (BMI-1) gene plays an important
role in DNA damage after exposure to irradiation. The present study aimed to investigate the effect of BMI-1 on radio—
sensitivity of esophageal carcinoma cell after down—regulation of BMI-1 expression by silencing siRNA. Methods: Three
pairs of siRNA based on the sequences of the BMI-1 mRNA were synthesized (siRNA1, siRNA2 and siRNA3) by compa—
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ny, and transfected into cultured TE13 cells as the BMI-1 siRNA groups, and a negative one was synthesized to be used
as the negative control (NC) group. The untransfected group was named as the control group. BMI-1 mRNA and protein
expression in esophageal cancer TE13 cells were detected by reverse transcription polymerase chain reaction (RT-PCR)
and Western blot in different groups. This study used flow cytometry assay to analyze cell cycle of transfected cells, and
examined cellular growth and radiosensitivity in vitro by MTT and clone formation assay. mRNA and protein expression of
pl16 and CDK4 in esophageal cancer TE13 cells were detected by RT-PCR and Western blot. Results: The results of RT-
PCR and Western blot showed that the expressions of BMI-1 at gene and protein levels were inhibited after silencing the
BMI-1 gene. The mRNA and protein expression of BMI-1 in BMI-1 siRNA3 group were both significantly lower than that
in BMI-1 siRNAT and 2 groups. There was no significant difference in the cell proliferation among control, NC and BMI-1
siRNA3 groups. The values of Dy, D,, and SF2 in BMI-1 siRNA3 group were 1.761, 2.122 and 0.6255, respectively, obvi—
ously lower than those in control group (2.514, 2.694 and 0.8268) and those in NC group (2.506, 2.664 and 0.8231), while
the value of N in BMI-1 siRNA3 group (3.336) was higher than that in control group (2.92) and that in NC group (2.895),
which showed higher radiosensitivity in BMI-1 siRNA3 group. In addition, the cell cycle was arrested at G,/M phase
after irradiation in control and NC groups. The percentage of G,/G, phase in BMI-1 siRNA3 group was higher than that
of control group and NC group, while the percentage of G,/M phase was lower than those in the latter. The up—regulation
of p16 and down-regulation of CDK4 at gene and protein levels were detected after knockdown of BMI-1 expression by
siRNA (P<0.01). Conclusion: siRNA could inhibit BMI-1 gene expression in esophageal cancer TE13 cells and enhance
radiosensitivity, followed by eliminating the cell cycle arrest at G,/M stage after irradiation in vitro, which is related to the
regulation of the protein expression of p16 and CDKA4.
[ Key words | BMI-1 gene; RNA interference; Irradiation; Radiosensitivity; p16 gene; CDK4 gene
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FEFHE/NF BERNA IR 5% e B M X6 HR P 51 2%
FEE YL TE34E A B X B A2 (o B8, 4331
FEFE YL 24 4872 hICAEANME, RAIMTTIAAS
W25 AN 3R B T P . BRI 3N AL
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mRNAP M X RIEEWN2ZEF LRI FEE X
(P>0.05, K1), [FA}, Western blotA il 4% 5
Won, SEAXBAMI, siRNAL, siRNA2
FIsiRNA3Z AIBMI- 14 1132 35 19 T I8R5
H°M10.27%(0.672 + 0.071 vs 0.603 = 0.049) .
71.43%(0.672 +0.071 vs 0.192 + 0.029) .
73.36%(0.672 £ 0.071 vs 0.179 + 0.0218),
siRNA2, siRNA3SZs FIXTHRAL . NCAAMItL, 2
FAE G L (P<0.01); TINCLH 525 (%) I
FHH(0.672 £ 0.071 vs 0.668 + 0.068), 225358
P L (P>0.05, K2),
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o

Relative expression level/GAPDH
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RT-PCRi&MF: /5 FHATE134 M HBMI-1 mRNAK)
Rix
Fig.1 The mRNA expression of BMI-1 after transient

B 1

transfection in TE13 cells

1: Control group; 2: NC group; 3: siRNA1 group; 4: siRNA2 group;
5: siRNA3 group. **: P<0.01, as compared with control group
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EopA

R FMTT K 25 (X R4 . NC4l .
BMI-1 siRNA3ZH S5 M IAE G L 524 . 48,
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Fig.2 The protein expression of BMI-1 after transient
transfection in TE13 cells detected by Western blot
1: Control group; 2: NC group; 3: siRNAI group; 4: siRNA2 group;
5: siRNA3 group; **: P<0.01, as compared with control group
F1 MTTHNEARMELEHILHEBER
Tab.1 The proliferation activity of cells in different groups after

transfection by MTT assay

(¥£s)
Group 24 h 48 h 72 h
Control group 1.096+0.014 1.216£0.012  1.339+0.012
NC group 1.096+0.011 1.216+0.014 1.332+0.015
BMI-1 siRNA3  1.077+0.013 1.210+0.017 1.298+0.015

2.3 HHAMMMBHEEERNER

TR IE SR A R B, A AR AL
NCZH FIBMI-1 siRNA3ZH D E 435 ~2.514 |
2.506F11.761 Gy; D, fH4M5142.694 . 2.664F0
2.122 Gy; AMEEINAE 73 51°02.920, 2.895F]
3.336; SF,{H4r%150.826 8. 0.823 1£10.625 5,
AL, 25 O BRAT PN CAH 2 [ i o fUeE
KL B 255 MBMI-1 siRNA3T-He4H ik 5
OB e T a8 (R R 2H AN 2s 2 4] (1513).
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Fig.3 Clonogenic survival curves of different cell types

measured with clone conformal assay after irradiation

2.4 BMI-1 siRNAFLXRETRT. EREREH
Fe JE A B 24 Ml

W24 h, ZSHXTHRZL . NCALFIBMI-
1 siRNAZ 401 Go/G 3 b ] 2 %5 R I
ST, Z2RAE%I¥E L (P<0.05), H
2 XTI FINCAL FEBMI-1 siRNAZLG,/G,
WHH TRMERE, ZRA5%IT%E X
(P<0.05); TR & FBMI-1 siRNAZLG/M L
1) B A T 25 L BRZE FINCH (P<0.05); 1R
SR R 45 A1 Ak T S G Al e EE ) 25 S5 S B
B X (P>0.05), HEGJE TP 4L S B 40 f B b
TFas (AN R 2 FINC4H (P<0.05), MESHRT . )5
H AR T 22 5 R g = L (P>0.05,
#2),

MG RET R 2 A X E4H . NCHFBMI-1

siRNAZH 40l b T Go/G 8] . Go/MIBI RIS Y
He il 25 5 oG 124 7 L (P>0.05); 16 Gyt it

%%EE%FAL%GO/GVE;@%H}H@E’\Jtt1ﬁJﬂyED%E{Eﬁ?
AH IV R BB 5T 2H (P<0.05), HBMI-1 siRNAZH AL
TG o/ G U1 L A5 357 B S v T RS IS A 28 1 R
IR FINCE (P<0.05); MGG AL TG/M
IOT R A5 47 B ks A R R 2H (P<0.05) ,
HBMI-1 siRNAZLALF G,/ M ) Lt 51 37 81
& F RS S 28 A BRAL . NC4L(P<0.05).
SRS I IS 25 2 A T S I 240 i 1L ) 2% R 4R
B L (P>0.05), 524 WA, TREIHT
AL AR UA T TG B B AR K (P>0.05), fHL A
S T V0 20 20 M 0% 08 T 4 O T IR A
FINCAL, L F HAH R BE 577 K F- (P<0.05,
%3).
2.5 BMI-1 siRNAE LR EEMAMTEI3H
p16. CDK4 mRNAFIZE AR i%k B8
RT-PCRZ5HR E7x, BMI-1 siRNAZLHpl6
mRNAZB B A&, S RAML, 274
it af s L (P<0.01); BMI-1 siRNAZHHCDK
mRNA 2 5 i T BT RINCAL(P<0.01),
MNCA 575 AR IR 2 0] 22 7 g it 58 XL
(P>0.05, @4) Western bloths |z R, 5
25 AN HRZH MINCALAH L, BMI-1 siRNAZH Fipl6
HHRIBKFIR TG, M CDK4E H &L KF
B FRERP<0.01, K5),

F2 6 Gy XGT&RE24 hEZEMEEPIBE TS
Tab. 2 Distribution of cell cycle and apoptosis of cells in different groups before and 24 h after irradiation by 6 Gy

(Fs)

Group Dose D/Gy G,/G, G,/M S PI
Before irradiation

Control 0 66.34+4.25 12.1942.23 21.4743.76 2.87+0.76

NC 0 64.08+4.11 12.66+2.01 22.39+3.64 3.29+0.81

BMI-1 siRNA 0 62.79+4.77 9.12+2.01 28.54+3.22 3.33+0.72
After irradiation

Control 6 22.60+2.38* 60.02+4.57* 17.38+3.02 3.05+0.22

NC 6 14.86+2.38* 67.19+5.27* 18.45+3.06 3.31+0.54

BMI-1 siRNA 6 52.82+3.98%" 14.96+2.88*" 31.22+3.71% 3.37+0.41

*: P<0.05, as compared with corresponding unirradiated groups; A: P<0.05, as compared with control group or NC group after irradiation
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3 6 Gy XLkHRE48 hESAMEEHFA TS
Tab. 3 Distribution of cell cycle and apoptosis of cells in different groups before and 48 h after irradiation by 6 Gy

(Fs)
Group Dose D/Gy G/G, G,/ M S PI
Before irradiation
Control 0 57.86+3.79 15.2242.08 25.66+3.84 2.98+0.79
NC 0 54.49+3.54 16.13+£2.42 27.67+£3.27 3.2540.21
BMI-1 siRNA 0 53.88+3.41 11.2442.51 31.62+3.16 3.39+0.87
After irradiation
Control 6 31.08+2.17* 45.89+4.67* 25.07+2.84 3.48+0.76
NC 6 29.43£2.12%* 42.55+4.74* 27.18+3.44 3.54+0.14
BMI-1 siRNA 6 46.32+3.77%" 24.48+2.23*" 30.58+3.43 5.27+0.36%"

*: P<0.05, as compared with corresponding unirradiated groups; A: P<0.05, as compared with control group or NC group after irradiation

0 Control group
1.0r Il NC group
W BMI-1 siRNA group
0.8
*%
0.6
04+
02r **
0 pl6 CDK4

4 BMI-13{TE1348ffIp16. CDK4 mRNAZRIERI N
Fig. 4 Effect of BMI-1 on mRNA expressions of p16 and CDK4 in TE13 cells

1: Control group; 2: NC group; 3: BMI-1 siRNA group; **: P<0.01, as compared with control group

0 Control group
1 2 3 I NC group

1.0 B BMI-1 siRNA group
— — h Bl6 i

0.8F
O W—— . CDK4 06

) 041
. X **

_— - o

0 plé CDK4
5 BMI-1XTE134A/fip16. CDK4ZE AR EHISMN

Fig. 5 Effect of BMI-1 on protein expressions of p16 and CDK4 in TE13 cells

1: Control group; 2: NC group; 3: BMI-1 siRNA group; **: P<0.01, as compared with control group
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Y BOREPER GG S RE F1, I BE T i o
HAEH .

41 g 0 ik S RO PE 5 oAn i R B OC R %
P GWR LRI, BMI-11 & ke
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W E UM MEG e FIE N, G,/ M RE
o AR XL E24. 48 hi¥y5[EE T
40 e G,/ MBI R, T T AL A A G,/ M L
Bl B EF T a5 AXF A FMNCH , =R T
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wrE 7 AL T AR R RNA T HE BMI-1 3 1
ik, MHUHL RSB RDNASGIE, HiEz
PGS BIBE T T I, NBE AT 1) T WiEAL 1 it
e, 20 IR Tz 41, T i3 K
iR RE I T, A A IE T kA,
MG T s O L o T
BMI- 1] £ /8 i 41 B J&] BH R 458 0 AR SCAIL I, A
W H 3 5% FHRT-PCR 1 Western blot J5 2461
THRAMMTp16. CDKAFEPFIE L,
HWFFEUERH , BMI-15E RS, =X T4l

it ) A A 45 B A p L6 IV FES , plo2E
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PRGAIE DT 5 240 f ] SO BEL S, 490 ) 200
T RN RS0 ksl

ZE LT, AR EE AR, AR
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A REEN, JF—EBRE LIER T G/MM
L TE] SR T € 0/ = e 3 Wi
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