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A cyelin A, Bax, Bel-2 #ik,
HR. 5XANSAXNBALE, Tg737 1 F2ik4H HepG2 F1 MHCCO7-H 41U S 140 i Kot 5 40 it 4
TR U RN (¥ P<0.05) , HANMEZS BB B HTIEES A, R cyelin A Bax 3%
ik FJH A Bel-2 R () P<0.05) 5 ZS#AKLL . R BTRZL HepG2 Fil MHCCO7-H 40 i 55 ™ & UL B
TS S 2, H Elkdsbs 22 R gt 2 X (# P>0.05) .
G518: Tg737 Jk DAk 23k W LA i) AT 96 200 B S0 400 A AR 2k LR T2, BILIRI AT BE 5 Te737 2 57 eyelin A
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Influence of Tg737 gene overexpression on cell cycle and apoptosis
of hepatocellular carcinoma cells

TAN Ye, YOU Nan, ZHENG Lu, HUANG Xiaobing, WANG Liang, WU Ke, DENG Changlin, LI Jing
(Department of Hepatobiliary Surgery, Xingiao Hospital, the Third Military Medical University, Chongqing 400037, China)

Abstract Objective: To investigate the influence of Tg737 gene overexpression on cell cycle and apoptosis in human
hepatocellular carcinoma cell lines and the possible mechanism.
Methods: Human hepatocellular carcinoma HepG2 and MHCC97-H cells were transfected with pcDNA3.1-
Tg737 plasmid (Tg737 overexpression group) or empty pcDNA3.1 vector (empty vector group) mediated by
liposome delivery, or cultured with liposomes alone (liposome group), respectively, with corresponding untreated
cells as blank controls. Forty-eight hours later, the cell cycle status and apoptosis were analyzed by flow cytometry,
nuclear morphological changes were examined by Hoechst 33342 assay, and the expression levels of cyclin A, Bax
and Bcl-2 were detected by Western blot analysis.

Results: Compared with corresponding blank controls, in Tg737 overexpression group of either HepG2 or
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MHCC97-H cells, the number of cells in the S stage and apoptosis rate were significantly increased (all P<0.05),

and presented with the typical nuclear morphological changes of apoptosis, with significant upregulation of cyclin

A and Bax and downregulation of Bcl-2 (all P<0.05); both HepG2 or MHCC97-H cells in empty vector group or

liposome group showed no evident morphological changes of apoptosis, and the difference in all above indexes

showed no statistical significance (all P>0.05).

Conclusion: Tg737 gene overexpression can inhibit the cell-cycle progression and promote apoptosis of

hepatocellular carcinoma cells, and the mechanism may be associated with the participation of Tg737 in regulating

the signaling pathways involving cyclin A, Bax and Bcl-2.
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NP 4k Hep G2 HMIMHCC97-HIE
Tk B R o B A0 M %, 38 TR DR AR IR B R
(DMEM ) | BEZEH MW A KEGibeoAH, i
A% . lipofectamine 2000 reagent [ 32 [H
Invitrogen/ﬁﬁj , Annexin V/PI40 M 146 0= 5
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1.2.1 M # pcDNA3.1-Tg737 A #2  pcDNA3.1-
T 737 JFORL Y ) i 1A 20 B B3 51 i 41 38 121 58
1.2.2 Wi MMERETER 10% 5
A MME . 100 1TU/mL H 8% . 100 pe/mL 588 K 1
DMEM @8R FR I, 80 F 75 em® Bi R 1L L,
1637 C. 5% CO,. 95% 1B JE M FHH DT,
2RI LRI, FABEK R 80% AH
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1.2.3 Tg737 A Wit kK 54 Y48 hq,
HR G SCk ' T AR O 2k R B (1 R AT Western
blot #3 | Tg737 & H %KL, —Hi K anti-Tg737 (i
B 1:600) & anti-GAPDH ( #BE L 1:400 ) .
1.2.4 Tg737 £mE R M5 e B b e4E A
(1) L =X 40 L ASC 20 B o 09 A I . A% L) 48 h, WA
70% ¥ LT 4 CH 2 40 48 h, PBS PE# 11K,
200 g .0 10 min, 1 mg/mL ) RNase A 37 CAb
P 30 min, JIA 40 pL ¥ 0.1 mg/L ) PT J 4,
W40 ARG AL F Go/Gy, S T Go/M 3 Y 20 it e
], (2) Annexin V/PI X450 & 40 98 1= . ¥ iR
O T 0 R & 1 ] BE AT Annexin VA
HULIS 48 h CAEAN M, T PBS YRV, AR
A FITC /) Annexin V, PI, R4 EE BT
15 min, FyRaCan I, (3) Hoechst 33342 4t
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70% LW 4 CHEE2 h, A S5 pg/mL # Hoechst
33342 XF 4 jf A% AT B 4, 37 °C 44 4 30 min,
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2 W WA P S .
1.2.5 Western blot #] cyclin A, Bax. Bcl-2 %
®oOFYLfE 48 h, WeAE4NM, REUER, RA%L
T i 19 52 56 77 ¥5 347 Western blot 20 A eyclin
A. Bax. Bel-2 I FEIA, —PuflEH 1:500 FB Y
cyclin A $L K. 1:300 i B (19 Bax BT K. 1:300
Bl Bel-2 Bk,
1.3 FitF4abiE

BOPE DL E = AnifE2E (x+=s) IBRFER, H
SPSS 14.058 14K {45 B Ab B8 o K4 53 B 7 i o B A
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Western blot #&ill Tg737 ER X%
Figure 1 Western blot analysis for Tg737 protein expression

relative levels of Tg737 protein among groups of cells

2.2 Tg737 Xt 4H B & HA 70 240 ARLR T B9 &2 i
221 Tg737dAXTHFAMmMAF K
240 ML AS 53 A P Y I A% A i R 0 A i R L A
i) A B e 20 M AR B, 5 G S5 A0 T S 30 A0 40 e B
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Hir s R A AL T G/ M0 A 20 1 B 4 s B SR R (3
P<0.05) o [FIFE SR A A SCT I 09 5 vk HEBR T g
AR R s (B 2) (1) .
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A: Tg737 protein expression in each group of cells; B: Comparison of

2.2.2 Tg737 SR ATHEFMA T Annexin V/
PI XYL yL 25 R R, R Ye ik ] UL IE 5 40 M M 5%
PR T . RNSEAI ML, FE YL S 48 b, IE R 4 L
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Figure2 Cell cycle analysis by flow cytometry

&1 BSHAMBBHHERL (%)
Table 1 Cell cycle distributions in each group of cells (%)

5 Gy/G, S G,/M
HepG2 MHCC97-H HepG2 MHCC97-H HepG2 MHCC97-H
25 %R 70.38 + 1.91 61.45+1.15 19.91 + 1.54 2524 +1.09 9.71 + 1.69 1331+ 0.74
25 Hlk 4l 69.41 +1.09 61.73 +1.55 20.82 +1.32 25.13 +1.38 9.77 + 1.88 13.14 = 1.09
Jig A 2H 69.79 +2.37 61.18 +1.38 20.37 +2.17 25.01 +0.98 9.84 +0.88 13.81 + 1.77
Te737 3 FRA 5416 233" 42.18 +1.19" 41.81+2.61" 53.11 +1.94" 4.03 +0.87" 471 +0.34"

TE: 1) SZEAXRA LI, P<0.05
Note: 1) P<0.0S vs. blank control group

B 3 Annexin V/PI JUi%E 547 4 REE =
Figure 3 Annexin V/PI double staining assay for apoptosis
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Table2 Comparison of apoptosis among groups of cells (%)
131 IEH I T WA T N4
HepG2 MHCC97-H HepG2 MHCC97-H HepG2 MHCC97-H HepG2 MHCC97-H
25 TR 98.34+0.13 97.36+0.10 0.85+0.04 1.43+0.00 0.71£0.01 099+0.01 0.10+0.00 0.22+0.00
N 98.33+0.21 97.37+0.13 0.81+0.01 1.45+0.04 0.73+£0.03 094+0.05 0.13+0.02 0.24+0.04
BTIAZE 98.30£0.08 97.32+0.02 0.88+0.03 1.41+0.01 0.70£0.00 1.02+0.04 0.12+0.01 0.25+0.01

Tg737 A4 58.97 +3.17" 74.80 + 1.15" 25.13 +1.36" 16.98 + 1.02" 15.76 +2.17" 7.96 +0.38" 0.14+0.04

0.26 £ 0.05

1) AP R4, P<0.05
Note: 1) P<0.0S vs. blank control group

2283 Tg37 T AKX TEFHMEBEFAEEL
HepG2 Al MHCCO7-H 40 Jifd 5% YL Fiki 5 48 h, ﬂwﬂ
RRMMITE S KA. SC5 T WS WK, Y
HepG2 #l MHCC97-H émﬂﬁﬁﬂzéfi A2 #H%M%
FEMUBER S (& 4A ) . 3l Hoechst33342 Yok vk,

23 IR IREH Ll

HepG2 MHCC97-H HepG2

MHCC97-H

B4 MRERESFUE
Figure 4 Morphological observations of the cells

O MR o F B FAEPH

A: HBEMEL (x100) ;

75\%% A1 0D - I N1 OF =B 7

o EYCRARHRORR B vk G TN A B SR A REAE A ) U
Eﬁ/ljﬁiﬂ,’l/ﬁ (K 4B) o T HEBR AR BT IAR / 35 14 x)
SIS S

lisioE il

Tg737 3 FIR4

B: Hoechst33342 #Z 44t (x 200)

A: light microscopic examination (x100); B: Hoechst33342 nuclei staining (x200)
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2.3 Tg737 it F&iA3f cyclin A, Bax. Bcl-2 &
7K T #
Western blotZ5 78, cyclin ARY KBl
Tg737 093 3351 W 19 0, [W) S J09 BH i 45 08—
2SR IR SRR NRBTIARLE Tg737 i RAH

cyclin A

Bax

wl Bel-2

5 Western blot #&MAT-HHXEHRIE
IR

Figure S Western blot analysis for apoptosis-associated proteins

B MBel-2R B /DAY RIBBax F R (%
P<0.05) o JB MR/ R X 5258 09 52 o nl HE B
(Ks) .

23 DM RA 28 aRARAE IR BUARL Te737 3Kkl

¥ cyclin A

MHCC97-H

A MEREAESHMNE P RRERE I B MR E AL S AL AR A Rk

A: Expressions of the apoptosis-associated proteins in each group of

cells; B: Comparison of the relative expression levels of the apoptosis-associated proteins among groups of cells
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S ARSI E ., RECAHREHE, A8
AR A A0 957 2 RLRE ) YT B PE SR R B, 5 4R
EZIT R R IR T BRI AT M, A TR A b
AR OIA YT FE Y e B RO HAE F LA A4 T BT A
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MFER®, AHGE" "FRTg7372 5 T 41 R M . T
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MHCCO7-H A 4 i i 7 . it 3t X 4t e S04 I &
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FEGE B W T 5 S0 1=, #dis 1Y 22 F i Tg737
TEAS 7] 48 B v a] B8 A7 76 AS ) 4 J& 39 BEL ¥ B 61 o
M-S MG CREFEED ., KLS
MT R B AT, SRAEET 40 A K
AR S TIe, AORIR R, AR,
IR TG MM N A R 2 N, 774
P A AR R RAE RN, MR, U TR A
GRE BN W AR 2 o 98 1% F 28 W A7 e A A Y
ERT, TWiRAEE & & Ty, MEA L RN,
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AN R IRFCI AT A, R £ 1 s
& U iR 0 & AR RTRE S R T L S BE IE W B E R
5%, T P Je A4 i 0k 3R O T Y B Al e AR DA L
g Pk EE T B, B, $RIT ik s
PRSI T 00 50 T 0T RE & By . FEARHIESE
i, Annexin ViR Tg73 710 2 05 68 W Wk 54 i
T MR R IRIE ; TR RIAERY] T
HepG2HIMHCCO7-HAERL %3k Tg737 )5, AMIN &4
TP T AR . RNTe7374R B IR 215 SR
(R, I LATENG PRIGYT b L A7 vk o 42 4
TETE Z2 g rh, 2 B R I R T R B ORE G R
FI Y 2635 = AN B AR fR i, B SClk ™ O, Xt
X R P AT R T BB — T Ak . AR A AT
T HTg737xk F k5] & 0 S L A JE T 5 H A
M EARN KR, cyelin ATEMRSHINIEAE
Bz AR ey 2 i L R ey elin A
49 2% 35 DT 1 20 B 2 A= ST BEL 9 °2, Rl ink ik A
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TR FEARBEIE A, Al Y 4 M 2 B A i
HOvjs oo B SHABE T LA eyelin ARIREY
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