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Abstract

AIM: To investigate the influence of treatment
with tumor necrosis factor-alpha (TNF-o) on the
expression of mitofusin 2 (Mfn2) and mitochon-
drial morphology and function in hepatic LO2
cells.

METHODS: After pEGFP-Mfn2 plasmid was
transfected into LO2 cells with Lipofectamine
2000, transfected LO2 cells were incubated with
TNEF-a for 12 h. The expression of Mfn2 mRNA
and protein was detected by reverse transcrip-
tase-polymerase chain reaction (RT-PCR) and
Western blot, respectively. MitoTracker Mito-
chondrion-Selective Probes were used to detect
the changes in mitochondrial morphology. ATP
synthesis and reactive oxygen species (ROS) pro-

duction were measured to assess mitochondrial
function.

RESULTS: RT-PCR and Western blot analyses
showed that Mfn2 was highly expressed in LO2
cells. After treatment of LO2 cells with TNF-a,
Mfn2 expression was significantly suppressed
(0.279 + 0.026 vs 0.742 £ 0.018; 0.196 + 0.024 vs
0.580 £ 0.011, P < 0.05), ATP level decreased (2.00
pmol/g + 0.15 umol/g vs 5.81 pmol/g + 0.31
pmol/g, P < 0.05), ROS production increased
(80.68 + 4.02 vs 65.44 + 3.47, P < 0.05), and the
normal tubular network of mitochondria was
fragmented into short rods or spheres when
compared to control cells. In contrast, these
changes were not significant in Mfn2-transfected
LO2 cells.

CONCLUSION: TNF-a treatment may alter mi-
tochondrial morphology and impair mitochon-
drial function by decreasing the expression of
Mifn2 in hepatic LO2 cells.

Key Words: Tumor necrosis factor-a; Mitofusin 2;
Adenosine triphosphate; Reactive oxygen species
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ATPA%, % XIX4ATDCFH-DAM 7 28 flEROS
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HER: ZTNF-a &35 L0240 i F Mfn2 2 K 49
mRNAZ &G £ L KFEEFK TR OB a
(0.27940.026 vs 0.742+0.018; 0.196+0.024
vs 0.580+0.011, P<0.05); %} P& R 4 FMfn2
AR BT R R A AR T A £ R LR W &R
KA, TNF-o 4k 2 )5 R 45 J BT 40 B 2 AL R b
R ERFE R AR5 e 0 K F KT S R 2
%, TNF-o 43 5 LO24m L M ATPR B B %
T %(2.00 pmol/g£0.15 pmol/g vs 5.81 umol/g
+0.31 umol/g, P<0.05), MROS 4 pAK T4 %
& % B4 R 9T 3 (F1: 80.68+4.02 vs 65.44 +
3.47, P<0.05), 124% 4 20 40 i, W ATP F K -F
B2 EIKT R4, W R AR ROSH 542
JEW] 2.2 3 T 4§ 4(P<0.05).
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1.2.1 a3 Jr R pEGFP-Mfn2 £ 3 4 N JH 6 4
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HAFE. 100 mg/LEERE ZIRPMI 164055 79
R, 3 dAEARTIR. BLS X 10°A 40 /L6
FURE TR, AR5 FRAE P RO 7 2 B AL T
FA80% LA I, K ia Wik T )7 155 e pEGF P-
Mfn2, ¥ 47752 U 4. BALINMA3 uLIR
AL ZEISIRNA(ZIRE 10 nmol/L), BEfLIE %
AR Z1 mL. 40 hJi5 5 ML JE SR AR AT 2304
1.2.2 TNF-a4t 22 2m fe: K441 M 70 I TNF-al
TNF-a+M 255 44 . MFn2 4 YL 4] F12S (3 6]
g1, FF4L0 M ELS X 1074 41 i/ FL B Bl 6 FL 1T 77
PR, 7055 FEA vh o 8% 7 22 Al LR T FH8 0%
PL_E, BP0 B N TNF-ou(400 kKU/L) 18T
i REFRIAE 12 h, SR 5 WS4 A I, R4
WANHE.

1.2.3 Mfn2 A IRT-PCR&#7: #4411 X 10°41 ity
FTRIzo A FIHEHU A 4141 iR A RN A, A FH 2841
DT EERNAWKE 1 g/L. 7E9 uLc
RNAFRE/KF AL pg RNA, Oligo(dT)20 1 uL,
/%65 'C, 10 min/5 R & FoK . JIASXRT
Buffer 4 pL, dNTP mixture(#10 mmol/L)2 pL,
RNase inhibitor(10 U/uL)1 uL, ReverTra Ace 1
ul. SR A 42 °C 20 min, 85 °C 5 min, 4 °C 5
min. [BF[A) 5005 E-20 ‘CAR-7F. 7625 pL PCRAK
AP INIACde42 ER#5 9% 1 uL, Taq DNAZ
AL pL, PR 94 °C 1 minTiAsPE, 94 C
30 s, 58 ‘C(GAPDH 455 ‘C)30 s, 72 C 30 s3L35
AMIGER, 72 "CHEMHT min. PCRFZ4)25 pLigt
R LYK, 50V, 30-45 min 5 FEAH.
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BRI RZINOME L, B TS50 g/LBIRYIR I
TBST(50 mmol/L Tris-HCL, pH7.6; 150 mmol/L
NaCl; 0.1% Tween20)H'4 ‘Cid#; IMALLTBST
P I HTMEn2 B b BEBTAA (L £ 200, VIV, i i)
MHFGAPDHHA(L & 500, VIV, fdifl)f54 Cit
5 I H I BRAR A A EbRiC Bl < 2 000,
VIV, 4iIgG), 37 CHEIR FA4AC1 h, Vel 5
ECLuRIE R, XO6R o, . Eligia i
Quantitive onefXFEAT 7047

1.2.5 ZAARGE € 5 RARA  E R LKA A
TAL: WO 40 T PBS YR 40 B2 7k, PBSHC
PRI 3.7% FF 8 Y A8 2 1 ] 5 40 L 10 min. 7570.1%
Triton X-100/JPBSYE2-4IK, BHRZIS min, f
FE VY 0 iR R IR(PO108)H% i1 & 200/ Lk
B FRRE 43 66,52 Ye 84T (Mito-Tracker Green), 8
Mito-Tracker GreenJ o T VEWIZ AN T
29200 LB IS+ b, =R T
20-60 min. 5% e ta pRIRIRVE2-4IR, BHRES
min, J& H 96 WAL T 4.

1.2.6 LO2%a L5 b & B ADP/ATP & e 4bml: B 1
X 10°4H i, IIAN1 mLAMERE 212, 4 °C 12 000
r/min& /0210 min, PR _BIE. UK B A A
A, ATPERAEA A FE50.001. 0.01. 0.1, 10
A pmol/L 5N, #H1 © 10011 L5 HHATP
R R 7R B BE ATPAS A ). 7 A AL ER
R AN E10 WL it BOARHE &, SRS, (]
b6 s Ji 7. R DA ASC 2 AR LAY (relative
light unit, RLUY{H. AR A5 e h 2 v+ 5 A
ATPHIREE, FA AN ER. SHHAREAT
i, JEATP IR B # 5 lumol/g 2 1 1 TE X
1.2.7 LO24m g, 5% XAXATDCFH-DAM| £ ROS: 1
JHIE AL ZAR O SR i ik ) £, X FIBE
TokiE A, W5C 37 CHEE KB . B10
Lk AIB 990 uLikFICT 1.5 mLELO i, &
NI X 10N i Ak 2500 J5 IS mL it
FHAFICE NS mLHEE B0, FEWS s. BB
5 pL20 MR A T 8 e SR, BB HELS0 pL
A B A S0 nLIAFIC(TS 5o O 21T mLAy
B R, BIA950 uL GENMED#: (% TAE W,
37 "CHHEIE /K20 min, 856, D606 EE
AR : 3k K490 nm, FUK K520 nm. £
PRFU-XERFU = SZPrRFU, HBINEWROS
ST, BHY RN ES.

Mfn2

GAPDH

B 1 BEMEBEMN2 mMRNAEERIKIE. 1: DNA Marker; 2: 2%
BB, 3: TNF—ofl; 4: pEGFP-MMm2554L4H; 5: TNF—
a+pEGFP—Mmn 245444,

1 2 3 4
— L —— )
R S—— —. PO

B 2 Mn2EBaRNRIL 10 SEANEA; 2: TNF-a4; 3:
PpEGFP—Mfn2#58L4H; 4: TNF-o+pEGFP—MMm24E4H.

Gt F AR 4 ORI SPSS10.0%8 4 k4T
GE 40 HT, VR Fmean + SD#R R, #-41 M 41
I) LA FH A 6.

2 BR

2.1 B mEMfn2 mRNA# &5 TNF-a kb #
LO240 i f5 M £n2 2 PR 4% 5 2k 5 A8 12 5K T
F T LA 40 6 4% iy AR BEAEL, Y 4L 3 SR K- ik
H7E5(0.279£0.026 vs 0.742+0.018, n = 4,
P<0.05), pEGFP-M 2% 4L 41 4 i v 4717 A BEAE
BEE T2 AXEA(1.2094£0.021 vs 0.742+
0.018, n = 4, P<0.05), TNF-okb 3 YL 20 40 i i,
M fn2 RN B AL BEHT T B(0.91140.020), 1HAT 5
FHAh %@ = 4, $4P<0.05, FE1).

2.2 A mIBMM2E & th £k YepEGFP-Mfn2
JFORL M fn2 25 [ 10 3218 7K P 2 35 16 15 (0.813 £
0.027 vs 0.5800.011, # = 4, P<0.05), ZTNF-a.
AEFL O240 g J5 M fn2 25 [ 3R 1A 1 3% T F%(0.196
+0.024 vs 0.580+£0.011, 7 = 4, P<0.05), M43
HAMEARIERTZAMNBHLHEZEF@ =
4, P>0.05, €2).

23 BAmMBEREARGE R E WO EMEBE
WL I 2 1 0] FEZH 40 i 28 0 A% Rl K A PR B 0
AR, TNF-oudth BN M i SRR R Bt itk ml
RUR, pEGFP-Mfn2 T i 2R 44 5 2 IR, %
Y2 A M4 TNF-o b B 26 by A4 26 A8 FF A 5 2
(K13).

2.4 %X EBHmADP/ATP L LA M & 3% HIR4T
DCFH-DA ROSM E ATPHRrHEYS G &G Hh 2k DA
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3 LO2/MMRLRRAR R A 2H MR AR E
SIBAZH; B: TNF—aZf; C: pEGFP-Mfm25t A& #F % &

pari:l ATP(umol/g) ROS(FI)

TENIRA 5.81+0.31 65.44 + 3.47
TNF-a+Mfn28E24H  570+£0.22°  63.31 +3.03°
TNF-aZ8 2.00+0.15°  80.68+4.02°
Mfn235 248 7.01+0.27° 50.20 + 3.69°

°P<0.05 vs ZEWIRLE; °P<0.01 vs TNF-of.

6 SR IR R E K EOC PR bR, ATPIRJE
(6 BN B AR bR, e DL 9 B I B AT PR HE i
2R3 5E W 0.001. 0.010. 0.100. 1.000. 10.000
umol/g. Lk (M1 A5 #1 J5 BT A3 itk 26k Y =
0.703X+8.699, R* = 0.9874.

TNF-aAb 2 J5 LO240 it Y ATPIHR B i 25 N B¢
(P<0.05), TMROSH 7K1 2 7t 7 (P<0.05);
P EGFP-M 2Tk 5, 4 ATPIR)E 3%
TF 1 (P<0.05), TTROSA /K P-4 i d4 % R B¢
(P<0.05), TNF-o kb P14 JL 20 41 Jfl 5 AT P Bk
PR AR TR G A, A Y4 ROS T =
JEE ) 5t 25 v T G 41(P<0.05, K 1).
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() 2 TERE AR T A APl T A5 A5 2 5 45 7 3ot
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AN IM 2 ¥ R IE, 5 B0k kLAl & BERS S Th
Bei0, T iR A M 2 g S0 TN -t T 41 il
LRRLAR I BEIRAE . %45 B4B 7R T TNF-a /i 548
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