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Effects of Bcl-3 expression on the malignant biologic behavior of colorectal canc-
er HCT 116 cells

HU Yongwei, ZHU Rong, CAO Fang, DING Houzhong, HAN Wei ( Department of General Surgery, Kunshan Hospital
Affiliated to Jiangsu University, Kunshan 215300, Jiangsu, China )

[ Abstract ] Objective:To explore Bel-3 protein expression in human colorectal cancer and the effects of Bel-3 gene si-
lencing on proliferation and apoptosis of colorectal cancer HCT 116 cell line. Methods: 86 colorectal cancer tissues and
the corresponding adjacent tissues from patients treated in Kunshan Hospital Affiliated to Jiangsu University between Janu-
ary 2012 and December 2015 were collected to analyze the correlation between Bel-3 expression and clinicopathological
features of colorectal cancer. Immunohistochemistry was used to detect Bel-3 protein expression in 86 samples. HCT 116
cells were cultivated and divided into three groups: blank control group, control siRNA group ( transfecting with control
siRNA ) and Bcl-3 siRNA ( transfecting with Bel-3 siRNA ); and then Western blotting was used to determine Bcl-3 ex-
pression to verify the transfection efficiency. In addition, MTT, plate clone formation assay, Flow cytometry and streaming
apoptosis assay were used to detect the proliferation, cloning formation, cell cycle distribution and the rate of apoptosis in
each group, respectively. Results: THC showed the positive expression rate of Bel-3 protein in cancer tissues and adjacent
normal tissues was 72.09% and 48.84% ( P <0.05 ), respectively. The Bcl-3 protein expression in colorectal cancer tis-
sues was positively correlated with histological grade, lymph node metastasis and Dukes staging ( P <0.05 ). After being

transfected for 48 h, the relative Bel-3 expression level of blank control group and control siRNA group was significantly
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higher than that of Bel-3 siRNA group ( P <0.05 ), indicating successful transfection. MTT assay showed the absorbance

value in all groups increased in a time-dependent manner. The optical density of Bel-3 siRNA group was significantly lower

than that of blank control group and control siRNA group at 24, 48, 72 and 96 h after transfection ( P <0.05 ), and colo-

ny formation rate of Bel-3 siRNA group was obviously lower than the other two groups ( P <0.05 ). Flow cytomety showed

that the proportion of G2 phase cells and cell apoptosis rate of Bcl-3 siRNA group was higher than those of blank control

group and the control siRNA group ( P <0.05 ). Conclusions: Bcl-3 protein expression in colorectal cancer tissues was

positively correlated with histological grade, lymph node metastasis and Dukes staging; Bcl-3 silencing might induce HCT

116 cell cycle arrest at G phase, suppress cell proliferation and colony formation, and promote cell apoptosis.

[ Key words ] Bcl-3; immunohistochemical; colorectal cancer; proliferation; apoptosis
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1.2 E&XA

SEE R HCT 116 41 b b [ R 24 B b i A=
YIRS R4 . Bel-3 siRNA . Control siRNA /N
BB Bel-3 FLygREhi iR K AR Pl A 22 E Santa
Cruz A F], S-P R 2k 250 & % DAB I 83
7 £ W AR N 35 87 A2 948 7, Lipofectamine® 2000
FEYLRGRIIA A 92 [ Life 2 |, IR 25 1035 4 [ BT Py
ZET /A w] , DMEM | JC Il 75 85 57 3% . PBS | B 88 (1 i 1
H 3 Gibeo 28], oy Kot 5] & B 26
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Fh T 96 fLAR b, 20 51T LLIE % 55 3%, % 4 Control
siRNA F1 %5 Yt Bcl-3 siRNA. Z 40 il % JF 35 3
80% ~90% B}, #1754 Y K4 Control siRNA 5X Bel-3
sIRNA I A 2] TG 1 ¥ 3% 57 v, IF 200l 5 Lipo-
fectamine® 2000 #% Y4k F) TR 4 % H 20 min J5 A
IR, F 37 C, 5% CO, B 3-M i3 4 ~6 h
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IF s 555G TR W, B T, 435 di 55 s £, 40 IR T4
(LA SO eIl B — T ). AL w
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M2 ¥k, 250 wl i BE A 45 A 5% v EE S A . T
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20 min, XI5 TESRVAEHINA 400 wl PBS, ¥t 2 4 g
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B A AU R 45 5 B 1) iR, Bel -3 &
I 7E 45 1 i 10 3% 5K 0 35 T A N R 5% 41 41
(72.09% vs 48.84% ,P <0.05 ).
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ARSI R RN 43 A M I CEA L CA19-9 .
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Fig.1 Expression of Bcl-3 in colorectal cancer tissues
and adjacent tissues ( S-P, x400 )

2.3 #: 3% siRNA R %A% HCT 116 28 A& A Bel-3
o9 KA

Western blotting #0145 20 40 B Bel-3 25 11 %3k
gEI(E 2) R, 25 X IR Bel-3 2 HAHXT R IA &
Bl & = F Bel-3 siRNA 41 ( 1.0311 + 0.1036 wvs
0.5842 +0.0218,P <0.05 ), #&/~ T4 Bel-3 Fih L
1.
2.4 T Bel-3 & A B4R HCT 116 2afdg 7i 48 A

MMT 32 46 25 S ( 32 2 ) R, 4% 20 AS [ s ()
D {H Y RIS IR YR T, Bel-3 siRNA 41 D 1
TE 48 .72.96 h 3 /> [H] 55 24 W] & I T 25 1 % IR
ZH 1 Control siRNA Z4H( P <0.05 ),
2.5 F Bel-3 & A BAK HCT 116 4 fo-F AR L %
T AR 71

S TR S 06 45 R W R, Bel-3 siRNA 4H 73 [
R B B AL T a5 % B8 4. Control siRNA £
[(34.4 +£5.70)% vs(72.3 £7.16 )% .(75.6 =
6.12)% , ¥ P <0.05 |,
2.6 T Bel-3 &2 5 HCT 116 408 G2 A% 2] %A
AR

T AR M ARSI 25 2R & 3 ) R, 28 G HRA
Control siRNA F54%2H 1 Bel-3 siRNA 5 YL 4H 0% 40 i
JAMASY A 150 M : Bel-3 siRNA 41 G1 3% T 25 (%
JE41H Control siRNA ZH( ¥ P <0.05 ), 1fii G2 H1&
Fas % BB ZH AN Control siRNA ZH( 4 P <0.05 ),
2.7 FH#Bel3 £k HCT 116 afe A= R B 3%
¥ Ao

T AR ZEHC K 4 ) 7R, Bel-3 siRNA
TR B 5 T 25 HX BR4L A Control siRNA 21
(¥1P<0.05),
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Tab.1 Relationship between Bcl-3 positive expression and

clinicopathologic factors of colorectal carcinomal n[ % ])

Factor N Bel-3 expression ) P
Age( t/a) 0.06 >0.05
<50 34 24( 70.59)
>50 52 38(73.08)
Gender 1.28 >0.05
Male 37 29( 78.38)
Female 49 33(67.35)
Size ((d/cm) 1.44 >0.05
<2 18 11(61.11)
2~5 38 29(76.32)
>5 30 22(73.33)
Histilogical grade 8.61 <0.05
1 18 9 (50.00)
2 45 32(71.11)
3 23 21(91.30)
Lymph node invasion 18.41 <0.01
No 51 28(54.90)
Yes 35 34(97.14)
Location 3.18 >0.05
Left 21 13(61.90)
Right 49 39(79.59)
Rectum 16 10( 62.50)
Dukes stage 6.82 <0.01
A/B 38 22(57.89)
C/D 48 40( 83.33)
Serum CEA[ p/( pg * ml ™" ) ] 3.34 >0.05
<5 55 36( 65.45 )
=5 31 26( 83.87)

Serum CA199 [ p/(U - ml™" )]

<37 62  42(67.74)  2.09 >0.05
=37 24 20( 83.33)

Serum CA12-5 [ p/( U = ml™" )] 2.67 >0.05
<35 58 45(77.59 )
=35 28 17( 60.71)

1: Blank control group; 2: Control siRNA group;
3: Bcl-3 siRNA group
B2 &4 HCT 116 41ff Bel-3 &R RIAKFE
Fig.2 Expressions of Bcl-3 in HCT 116 cells of each group
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B AR e, it 75 Y Bel-3 siRNA, 1] F 8 HCT
116 Z5 i di i rh Bel-3 Hx i3RIk, Ud W38 i 7 e
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Jibk . ZJSHE MTT S285H k30, UIBR Bel-3 £ )5,
HCT 116 25 fiz % 40 Mo 0 384 58 g 0 W 35 B A%, JF 78
48.72.96 h 3 /~Hf [a] s 2R 2 AE SO RE Y B S 5
HFRERERS KB, DUER Bel-3 Ji , i M ML SE VR fE 1 10
ERAC, AN AR IR R UTER Bel-3 5 H AE
F10855 AT BEAYHLA] - TTER Bel-3 FEH 5, HCT 116 48
M G2 354 B B 2, BB HCT 116 ¥ 4i
HL G2 1A tk 57 BEL 5 10 T K 40 A R T R 0 G
L ULATRA AT iE Bel-3 %F HCT 116 40 oA 2 30 i
JHT-PIVE R ZE TR L BRI 3 b4 okl 9 = i 4
WA , RO AN TR S AT
TN FE—T S FULER S M i A Bel-3 JE I B A58
HFRFEFE LB T Bel-3 EARIE NG, ZF45
SEEAN R AT 3T R p-AKT 26 38 0 1 38 10 A 410 1 5%
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Tab. 2 Effect of siRNA transfection on proliferation of HCT 116 cells( x =s,D_, )

Group n 24 h 48 h 72 h 96 h
Blank control 15 0.402 £0.012 0.709 £0.038 1.603 +0. 183 2.044 £0.117
Control siRNA 15 0.422 +0.011 0.693 +0.071 1.579 £0.046 1.807 £0. 108
Bcl-3 siRNA 15 0.397 £0. 008 0.571 £0.036" 0.817 £0.066 " 1.306 £0.051"

" P <0.05 vs Blank control group or Control siRNA group
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Fig.3 The cell-cycle distribution of HCT 116 cells after siRNA transfection
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Annexin-V FITC

B4 siRNA ¥3J5 HCT 116 HRERET R
Fig.4 The apoptosis rates of HCT 116 after siRNA transfection
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