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Effects of BTG1 overexpression on proliferation, invasion and
protein expression of cyclin D1, cyclin B1, MMP-2 and
MMP-9 in pancreatic cancer cells

WANG Kaiqgiong, XING Yilei, QIAO Xin, LI Shizong, GONG Dongwei, YU Zhiwei, WU Yiqiang "
( Department of Biliary and Pancreatic Surgery, Hainan General Hospital, Haikou 570311, China)

[ Abstract ] Objective  To investigate the effect of B cell translocation gene 1 ( BTG1) overexpression on
proliferation and invasion of pancreatic cancer cells and to elucidate the mechanism. Methods The expression of BTG1
mRNA and protein in the human pancreatic cancer cell lines, PANC-1, AsPC-1 and BxPc-3, and in the normal pancreatic
ductal epithelial cell line, H6C7, was determined by qRT-PCR and Western blotting, respectively. BxPc-3 cells cultured

in vitro were divided into a control group (untransfected) , pcDNA3. 1 group ( transfected with an empty pcDNA3. 1 vector)
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and BTGI1 group (transfected with pcDNA3. 1-BTG1 overexpression plasmid). At 48 h after transfection, the transfection
effects were examined by qRT-PCR and Western blotting. Cell proliferation, cell cycle distribution and invasion ability in
each group were measured by MTT assay, flow cytometry and Transwell chamber, respectively. The expression of cell cycle
protein D1 (cyclin D1), cyclin B1, matrix metalloproteinase 2 (MMP-2) and MMP-9 was determined by Western blotting.
Results Compared with the HO6C7 cells, the expression levels of BTGl mRNA and proteins in PANC-1, AsPC-1 and
BxPc-3 cells were significantly decreased (P< 0.05) , and the most significant difference was observed in the BxPc-3 cells.
Compared with the control group, the proliferation, invasiveness, the percentage of cells in S phase and the protein
expression of cyclin D1, cyclin B, MMP-2 and MMP-9 in the BTG1 group were significantly decreased, while the
percentage of cells in GO/G1 phase was significantly increased (P< 0.05). There was no significant difference between the
pcDNA3. 1 group and the control group in cell proliferation, invasiveness, cell cycle distribution and expression of the
abovementioned proteins ( P> 0.05). Conclusions BTGl overexpression inhibits the proliferation and invasion of

pancreatic cancer cells, and its mechanism may be associated with downregulation of cyclin D1, cyclin B1, MMP-2 and

MMP-9 protein expression.
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Figure 1 BTG]1 protein expression in the

pancreatic cancer cells
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Table 1 Relative expression of BTG1 protein and mRNA in

pancreatic cancer cells

BTG1 &M

) IER

Cell Tine BTGI protein BIGL mRNA
H6C7 0. 67+0. 04 1.000. 05
PANC-1 0.35+0.03 * 0. 82+0. 04"
AsPC-1 0.23+0.03 * 0. 67+0. 03 *
BxPe-3 0.110.02* 0.54+0.03"
Fi ﬁw 183. 158 79. 780

.5 H6CT 4l & LA, * P<0. 05,

Note. Compared with the H6C7 cell line, * P<0.05.
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Figure 2 BTGI protein expression in each group
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Figure 3 Cyclin D1 and cyclin BI protein

expression in each group
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Table 2 Transfection efficiency and the effect of BTG1 upregulation on cell proliferation

. BTG Z& MM #ikHE BTG1 mRNA AAX#ik it oD f
iRl \
G Relative expression of Relative expression 0D value
Toups BTG1 protein of BTG1 mRNA 48 h 2 h 96 h
POt
0.09+0. 02 1. 00+0. 06 0.54+0. 03 0. 65+0. 04 0. 88+0. 06
Control group
:DNA3. 1 4
pe il 0. 12+0. 03 0.98+0. 05 0.52+0.03 0.63+0.03 0.85+0.05
pcDNA3. 1 group
BTG1 4 . . . . .
0.58+0. 05 3.42+0.28 0.41+0.02 0.50+0. 03 0.64+0.03
BTG1 group
FAE
178. 658 209. 652 20. 046 17.559 21.986
F-value

T SR gL, * P<0. 05,
Note. Compared with the control group, * P<0. 05.
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F=3 L BTG Fak AR 4G AR ( & £5, n=9)

Table 3 Effect of BTG1 upregulation on the cell cycle of pancreatic cancer cells

" AN %)
A Cell cycle Cyclin D1 Cyclin B1
Groups
Gy/G, S G,/M
pogi
. IR 57.15+2.06 32.64+£1. 18 10. 22+0. 45 0.75+0. 06 0. 87x0.05
Control group
-DNA3. 14
pe il 55.34+1.25 33.27+£2.30 11.35£1.32 0.73+0. 05 0.92+0. 06
pcDNA3. 1 group
BTG1 4 .
i 78.28+3.12* 11.45+0. 63" 10. 27+0. 85 0.48+0.03" 0.31+0.02"
BTG1 group
F
fiz 94. 205 196. 105 1.375 29. 100 158. 815
F-value
T XA AL, * P<0. 05,
Note. Compared with the control group, * P<0. 05.
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Figure 4 MMP-2 and MMP-9 protein expression in each group

3 it

BTG & N2 P B bk B 40t 1 P i 5 % €
TR EAS R, Ja S T BB 40 o 23 B 1 ke, s Ao
T 1222 Jeta i b ] i o8 4 40 R 0 R R R
20 M B S R, A R 4 AR R R R R A
FEMGSY BTGl EEE AL P RBEME, 5

i e Tk L 85 2 B I IR 4 40 L 2 22 43 RN R AR
AAEIT [E) 0 35 AH G, o 5K 5, nT A 4
eyclin D1 Bel-2 Fl MMP-9 £ [ 19 A 1855 Eca-109
YU IG5E (=28 R BT, YR A LR T RE T,
T GO/G1 W4 Lil™® . BTG 78 B il i
I WL AR T Mo T T RS RS R L 5 5 B g, 5
IR K (25 55 B TNM 4330 0 10 0 00 R 22
R IEAHOC, BTG o 2k g % W 2 41 ] BGC-823
A MKN28 21 L 3 58 78 IR 28, IE175 5 40 i )&
1 G2/M MBH A Ao fk R MPE T e
BBt BTG f RIA AT 55 HCT-15 40 i B T
G2 W], WAl %S HCT-116 400 fH#E T G1 399, [R )
A, T 1G58 e Je 240 B XoT A2 T U0 45 AT 25 0 1Y
B, AT UL, BTG 78 e & AE % i ad A2 v &
PR SO DR ) P T, O T R A2 e o A 1 A=
Yibs &) G TR A, A B & B, BTG 15 JBE i
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Table 4 Effect of BTG1 upregulation on invasion of pancreatic cancer cells

] %
415 4 Hﬁflﬂﬂ’@ﬁ MMP-2 MMP-9
Groups Number of penetrating cells
pugiiitd
TR 76.00+5. 12 1.32+0. 17 1.09+0. 12
Control group
:DNA3. 14
pe i 73.52+3. 96 1. 16£0. 22 0.960. 09
pcDNA3. 1 group
BTG1 41 41.00+2. 85" 0.55+0.03 " 0.42+0.03 "
+ + +
BTG1 group T e T
I
. & 68. 636 19. 001 48. 551
F-value

S XA, * P<0. 05,
Note. Compared with the control group, * P<0. 05.
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