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Effect of mitofusin-2 gene on apoptosis of hepatic carcinoma cell strain and
its possible mechanism

WANG Yao,ZHENG Qichang , HU Wenjun , HU Qinggang , XIA Yun, ZHANG Jinghui
( Department of General Surgery , Union Hospital , Tongji Medical College , Huazhong University of Science &
Technology , Wuhan 430022 , China )

Abstract ; Objective  To investigate the effect of mitofusin-2 gene ( mfn2 ) on apoptosis of hepatocellular
carcinoma cell strain HepG2 and its possible mechanism. Methods  Plasmid pEGFPmfn2 was transfected
into hepatocellular carcinoma cell strain HepG2 by Lipofectamine 2000 in vitro. The mRNA of Min2
expression was detected by RT-PCR and protein expression by Western-blot. The cell proliferation of HepG2
was measured by MTT assay and cell apoptosis was observed in Annexin-V/PI by flow cytometry. The
ultramicrostructure of cell was observed by electron microscope. The expression of apoptosis related genes was
observed by RT-PCR. Results  Mitofusin-2 gene was expressed in transfected HepG2/mifn2 stably and it
could obviously inhibit cell proliferation by MTT assay. Exogenous mfn2 gene significantly induced cell
apoptosis and induced the break down, disappearance and groundsubstance rarefaction of chondrosome cristae.
Expression of Bel-2 and survivin genes were reduced in HepG2/mfn2. Conclusions Exogenous mfn2 could
inhibit proliferation of HepG2 and induce its apoptosis. The downregulation of apoptosis related genes may be
the mechanism for inducing apoptosis. [ Chinese Journal of General Surgery,2008,17(7) :673 —677 ]
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1.1 ##

JF 98 240 Mk HepG2 Ty X I K 2 v 5] St 2 3%
I O b 0 5 B4 R R GA IR pEGFPmin2
ARSIy % M mf2 G188 2 R B-actin 5] )
Trizol RNA $ff $2 i 71| . 2 & Wl 5 /e hj ik ) & | RP-
MI1640 $5 55 5 B A= 28 1% 58 1 3 36 8 Gibeo 24
] ; lipofectamine 2000 I H Invitrogen 2\ 7] ; P4 FF 3
8 M i 3 (MTT ) | # %52 E1 i ( Western-blot ) fk %
RGN G WL 2T 4k K B mfn2 BB RE BT K H
2 [# Sigma 2\ 7] ; AnnexinV/ FITC I T2 £ 1 3 77 &
g A YA TRA RS A FEL Tecnai
G212 BU#E By 5 W GlOBE (47 22 )l AS 4% ) F B2
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1.2 XWHZE
12,1 Zgaim (1) 3R HepG2 41
TE 5 10 % A4 40 17 19 e B B RPMI1640 1 57
B SR AR, BUS x 107 A4l i/ L HE Fh 6 L &E
FeM,37 C,5% CO, ¥ 3 46 h i %15 5 2 80%
~90% 45 5 B AL AN P A & pEGFPmin2 J5 4
4 g/ fL M lipofectamine 2000 10 L/ L #) JC I 1E 15
Frhk,4h J5 B E U H SR k. (2) % 4y pEGFP
4 F pEGFP-N2 75 # K 40 bR J7 i % ¢ HepG2
R, (3) 25 [ XA OB IE B B 3R 1Y HepG2 48
KL Sy =PUPiis

TH YL )5 48h W A 40 i, Ui =X 4n i A T #
1.2.2 ##3%-% kg4 X R & (RT-PCR) 4 0
mfn2 & B 69 R Zx JH A WCAR L g min2 40, 4%
Trizol 1277 & 156 B 5 £ I 40 Jfd &0 RNA AR 4 5 [
J ( GeneBank ) 1 mfn2 J3 51 ¥ i — X 4 S L 51 4
5'-ATGTCCCTGCTCTTCTCTC-3"; 5'-CTATCTGCTGG -

GCTGCAG-3', PCR [ i %4 :94 C 30 s,55 C
45 5,72 °C 1.5 min,72 °C &l 7 min ; I 30 PME
o PCR =4y 25 pL b AEBEAE WE&E AL, S0V HL Ik
30 ~ 45 min J5 BB,
1.2.3 Western-blot 4 B & & & 89 £ & HL
40 ngdi M AW 5 B vp R &, & 10 min
Ja B AT SDS-ZR VN M Ik Rl B S F UK 5 LR RS
HE A 2 PVDF &, R &, 78 & 5% g
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FWMWEE 2h; ZHiMm Ry 1:1 000, R E
2h J5 H ECL fb 2% & 6l I & 4b 3 I s = 1B 5% .
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HEAT 4307, Hl mfn2 B F A& 5 B-actin S5l 1 R
a7 B W E KOs HE A KF,
1.2.4 MTT x40 49 838 75 b oL B8O K
WY HepG2 4, #% 1 x 10° A4/ L4 T 96 1L
M ,24 h J5 53 3 41, B &% 4 pEGFPmin2 41 | %%
Y pEGFP 41 fl2s (A X B4l , 4 5 D F A5l 4
WIFEEY 1,2,3 4,5 d BN S g/L MTT 20 pl,
Kidt 4 h, 385583, AL in DMSO 150 pL, 78 73 4k
¥ 10 min, 7E 4 H 3 B AR X E A 490 nm 0% 5 7
A . THAEMMIEEI G (%) = (1 - 5L
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BT 28 I 22 i AR Kl £k
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20 5L Yt pEGFP 4 123 [ % BE 20 210 i, vk i 1R 3h 2%
R VE AN 2 UK B0 5 200 pL 254 5% i R
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RAER 3 W, WM,
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(9 2. 5% J% — I 18] 22 5 4% A B B8 = R 4 R A
PR, FH 37 5 H 7 S BOBE R AT L ER
1.2.7 Ao-hXAR AL HILWKREKREE
min2 i ffi, % Trizol i 77| & Ui B 45 $2 HL 240 Mo 2
RNA , 8 #2 GeneBank ' Bcl-2 J% survivin [ /7 %)) %
RS Y., Bel-2 514 .5 -GGAAATATGGCG-
CACGCT-3",5'-TCACTTGTGGCCCAGAT-3" ,

Survivin 8] 4 :5'-ACCAAGGGTTAATTCTTCA -3 ",
5'-AGGACCACCGCATCTC-3",

B-actin 5|4 :5'-GTGGGGCGCCCCAGGCACCA-3 ",
5'-CTCCTTAATGTCACGCACGATTTC-3', PCR & Ji
5 .
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W 2H R 2SN B R DA Y AR . R R
Jo 40 BRI DLRR E Gk min2 KR
2.3 mfn2 EAHRIE

Western E[1 36 15 45 ] 4% 44 pEGFPmfn2 41 ifg 1 2R
B e A i Min2 B [ R Ik K, DL B-actin S
R, AT mf2 EEERRERAG P RIL, 5

B-actin FL43 4% L {H 4 0. 362, i 76 7 i Y 41 4
MR R DL h (I 2) o WY HE e 40 g m] 45 4% 2
ik mn2 HH.
512 bp
b 3921][[,

1 % Yt J5 HepG2 40 i mfm2 mRNA 3 ik /K F
M:DNA marker; 1:pEGFPmfn2 %% 4y 4 ffg; 2. %%
Y OB AT 3+ 2% 14 0 B4

2.4 HEEKHZL

¥ HepG2 ZHf 24 h J5 , MTT 3% Kl 25 2R &
N o BEIEIE] Y HE K, 5% e pEGFPmin2 21 i 20 g %X
WA 2 AIK T e e =5 kL pEGFP 4 S5 X4 M4, 2R A
BFEME (P <0.05) ;i 5% 4t 25 JFURL pEGEP 25 41 Jifg
WG ZET TR EE(E3) .
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Fege 48 h J5, == B X IR B g S Ok 4 K
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Ye 75 JFORL pEGEP 21 20 g 550 5 % IR A 8 25 = o
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2.6 HERR
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HE TG AL L 43 ZORL A i K HE 51 TR R HEL 5 G AR PR
HARWH B T4 (B S) .
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6 USRI TR L D] mRNA KK 1:PCR marker; 2. X M4 ;5 3. mfn2 §54L2H
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2 R A RO BB AR AT IS R A7 L 0 D I O S A G
11 FL mifn2 5 PR 76 28R A 1 5 R AR 4 9 A I A
N R S I (R L A e
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mfn2 F& R E AT AR 15 Y A 0K 5 36. 22
fE KA Z R MENREG A, T2
el A R 2 NI B Sl v s VI 7 S i
£ mfn2 4 A U R fHSG 7E K RS2 AL LT
JE O WL A 2 B AR R TR Ll L R
IR TE IR AR B B UL B s Rk, FLIR T
U £H 0 Hh A v e, 1 TR R IR R s

EHRLE O E T mn2 3 H K EEE
Bk, RS TRAE R . N T H i
mfn2 J PR X6F Jif 968 40 B i) £ T B JHC T RE AL, A 5
B 38 o MTT 2450 mfn2 K& B 5% Y4 J5 A\ HepG2 4l
JHL ) 3 B O, 4 L SO B g IS A M T 1 A A7 B
L, 155 B AN VR P mfn2 K& PR LA 0 ek g 4 g
LI IR (=S I (2 = O g 0 N DA A e
U T B ARG Ko Rt U T AN R A S R Y O SR R,
HPUEME mfn2 JE A AT 5 HepG2 40 I 4 1=, T H.
AR ZE B JE 10 0 HepG2 4l i J2 41 i N 2 B 2k ki
A 10 U 5 4 DT 280 5 i I s YR AR R, Ok A B T
LN = R NI R I SN L QNS A LN
% b HE 9 A A . U ) e min2 R RIS ZkORE
RIIE S 450 & A T B2, AT RE 5 40 i 09 3 4 40
(i e S SO w5 I SO 3 v R ST
HepG2 40 i I T % A= W #1617 BE 55 9 1 41 i 2 A
Bel-2 Hil survivin R 5 9 T A %, Bel-2 2 40 g
PR T AR DG A Bel 575 v i T S A 0L, G Y — b
Rl S IRDAER VA RES - VA2 N SN 3 | T
= B3 Gk BH LR AR BTN I 5 K C SR ROk
e FEAD ) 40 B T B A T . survivin S U T A
il 25 E Z W (IAP) mh fe /) A Y B o (9 — B, sur-
vivin JE 5 BH K7 40 08 T 0 ad AR R o B R 1E A
TR RN - 2 bk & R 4 B [ Caspase-3
Caspase-7"""" S AW Y 26 B, Survivin 1] 3 A K
S pS3 A HE B, X pS3 AR M U T Ok B s
HE S L A Sz AT WL 82 #) Bel-2 Fl survivin S
T . 24 AN, mfn2 PR RE Gl o8 & i
Bel-2 Je survivin2 J [R]] {87 £k K B 5 40 i 65 R C
PR T S, I AT 2 9858 X Caspase -3
1 Caspase-7 1% ¥E 1 # l , fF H3& A6, T & 5 155
S T R AE . BAR AR LR M R I SR
gt

Zi bk AU PE min2 R PR Gt HepG2 41 fifd
R 0 T WSS S IR 7 S O ) W = N
A T L AT BB 55 4R R B AR LR R T A OC
BBk 6. B, mfn2 J A AT BE &8 i 30
P A DR N U R Y R A Ok RE iR Y T S, R
HFT AR REA EEN R L.
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