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(4 ZE] 8 6 : P9 Bestrophin 3 FZEM AN AL HepG2 T RE JIAIFENA , JE00 B BT HAE ILE . & &« K Be-
strophin 3 % 5% LUBZL & 44( multiplicity of infection, MOI )10 .20 .40 .80 4% HepG2 4 il # , Western blotting A6 1Ml %% 4 41 il P
Bestrophin 3 (335, #f 2 e MO {E . X BRZAL( REEYYHRTE ) LacZ H( FYHEns LacZ AN FRBUR BE 404K ) \ Ad-Best3 41( LA
et MOI B 5% 4% Bestrophin 3 JJ% % ), CCK-8 & AR AN A 23 IR Bestrophin 3 13 235%F HepG2 HUMEIGHL P T-A952 M0,
Western blotting 4 {l] Bestrophin 3 33235 %} HepG2 4L Bel-2 \Bax LA M 40 (628 C F3k MR, JC-1 Y B W %X Bestrophin 3
T FEENS HepG2 20l LR A L (37 50 . 45 R @ Bestrophin 3 B 2575 4 HepG2 20 ML A MOI Jy 40 , 55 9% 5 4 i Fe ik
Bestrophin 3. Ad-Best3 21 (41 i3 77 1% % W F K T Xt B4 70 LacZ 410 (79.37 +1.76 )% wvs ( 98.67 =3.02 )% .( 99. 67 =
3.25)% 39 P <0.05 ], M H AR TR W E T (29.47 £2.37 )% vs (5.47 £0.37 )% ,(4.95 £0.44 )% , ¥ P <0.05 ], Ad-
Best3 2H HepG2 #Hifi N Bel-2 M2 3R 54 8 #0870, Bax (7R 3835 W& 4 1, 530 Bel-2/Bax LU fH W FEAR( 0. 32 £0. 047 s
1.00 £0.00, P <0.05);Ad-Best3 41 HepG2 #H i 1 4 br (A N5 ri (o7 18 2 %A% [ (0.64 £0.09 )% vs (1.00 £0.00)% , P <0.05 ],
IR R T 4 €2 C B I8 P <0.05), T4 P At C KTV BETFR( P <0.05 ), % #: i %A Bestrophin
3 A figaE o AR el LR AR R B AN (5 28 C AT R R AR MUk HepG2 AOYET .
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Enforced expression of Bestrophin 3 promotes apoptosis of hepatocellular carci-
noma cell HepG2
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[ Abstract ] Objective:To investigate the effect and mechanism of Bestrophin 3 on the apoptosis of human hepatocellular
carcinoma cell HepG2. Methods: HepG2 cells were transfected with various multiplicity of infection ( MOl =10, 20, 40
and 80 ) of adenovirus expressing Bestrophin 3, LacZ, or control. The infection efficiency of the adenovirus was measured
by Western blotting. Proliferation and apoptosis rates of the transfected cells were measured with CCK-8 assay and flow cy-
tometry. Effects of Bestrophin 3 on the expression of Bcl-2 and Bax and the release of cytochrome C ( Cyt C ) were deter-
mined by using immunoblotting. Influence of Bestrophin 3 overexpression on mitochondrial membrane potential was as-
sessed by JC-1 and fluorescence microscopy. Results: The expression of Bestrophin 3 reached the maximal level after ade-
noviral infection at 40 MOIL. Compared with the control and LacZ-expressing groups, the cell viability of the Bestrophin 3-
expressing group was significantly reduced [ ( 79.37 =1.76 )% wvs ( 98.67 +3.02 )% and ( 99. 67 +3.25)% ,P <
0.05 ], whereas the apoptosis rate was significantly increased [ (29.47 £2.37 )% vs (5.47 £0.37 )% and ( 4.95
0.44 )% ,P <0.05 ]. In the cells infected with the adenovirus expressing Bestrophin 3, there were decreased level of Bcl-

[E€ME ] WMrEAHETHARBA%BIT H( No. 13A320854 ), Project supported by the Natural Science Foundation from the Education Bureau
of Henan Province( No. 13A320854 )

[EE®N ] EHC1977 - ), B R EWA W+, IR B, 322 ST 2 251 2576 Y7 ST, E-mail : wleixxyxy@ 126. com

[ BfE1EE ] TEE( Wang Yuxia, corresponding author ) , E-mail : drwangyuxia@ 126. com



T8 ,%. Bestrophin 3 B #iA ek AHHE Uk HepG2 BITH T

- 449 -

2 and increased level of Bax, leading to a significant reduction of Bel-2/Bax ratio. In HepG2 cells overexpressing Bestro-

phin 3, the mitochondrial membrane potential was also significantly lower compared with that of controls ( 1.00 £0.00 )%

vs 0.64 £0.09% , P <0.05), and Cyt C content was reduced in mitochondria and elevated in cytoplasm ( all P <0.05 ).

Conclusion: Enforced expression of Bestrophin 3 increases the apoptosis of HepG2 through reducing Bel-2/Bax ratio and

promoting cytochrome C release from the mitochondria.

[ Key words ] Bestrophin 3; hepatocellular carcinoma; HepG2 cell; apoptosis; cytochrome C
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NI AR HepG2 I T~ 250K 2% HiL A gy
PRI L, S 10% S LT 9 DMEM 55 57 35 AL
Ki3%. Bel-2 Bax ZHMfi A3 C.B-actin,Cox VLA
¥ F Cell Signaling Technology 7\ H], Bestrophin 3
PURIE T Fab Gennix 2 &, Western blotting N
THEARAFR ML . DMEM ¥ 37508 T Gibeo
8 A ARG B AR & T Thermo Fisher Scientif-
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48 ho VX MR, R FE YL i 75 1 HepG2 41 il ; LacZ
20, DL MOL 80 % Y xif it it 2 20 44( LacZ ). W4
YL, FH 24 firk Y 24 A 40 L, 500 15 B 2R 1, Western
blotting 45 1 2% ZH 41 Jifd N Bertrophin 3 & F Y ik
HEHE R, BGE 5= 2% 77 W4T SDS-PAGE J5 444
FFE R BASRET 4 Z B I, = IR A AR 4 Wi 3t 1A 2
h, A Bestrophin 3 —#7T 4 CHFE 5, TBST Pk
30min; MLA KT B —HT WM F 1 h, TBST BEi%k 30
min J5 2, 57 H Tmage J( 1. 38U )4r#T &
BE AT K EE 4 5391, TT53 Bestrophin 3 25 FIAHXTER
ki, 5 A5 H R A MO A,
1.3 CKK-8 3 # M Bestrophin 3 B 9% & & %
HepG2 2w it 34 74 49 % v

PUEc£E MOI {E( MOI =40 )#$ Bestrophin 3, LacZ
Y HepG2 M HAE N LacZ ZHF1 Ad-Best3 41, A~
BEYL RN RRZH o A5 2H AN B 3 2 O (5 &
SIS I S5 I ARTR] ), B2 x 107 4L/ LG 5
il A 96 FLEF M, 76 0,12 .24 .36 48 h HHITA 10 pl
CCK-8 ¥, BT 37 °C 5% CO, KiF##fih 5% 30
min BEFR U 450 nm KA FLGH FE( DOMH,
BB 6 NSl RS IMARFREAMA
HepG2 4IAEAE M2 (Ut B, A 47 6 R . 4
FEER( % ) =( LA DEH -=HHDE)/(0h D
5 - 25H4 D {H ) x100% .
1.4 AXMAEN HepG2 4m it A &

HCGE B3 9 % BB 2H L LacZ 2 A1 Ad-Best3 ZH 4
J, 3 TC I 85 R G R 12 b fof 40 B SR 3 R 5 A
FHH G F IR S5 5% 24 b, JHAS S EDTA JBiE
I T AL TR AN, 2500 J5 3 25 TV, VT BE 2%
GIMAFYE 70% LB, I o Al Fi R F RNA i
AL, FMA PL YL ,4 °CREG 30 min, [ =4
JRLASCRS I T3
1.5 Western blotting # Bestrophin 3 % 25 £ 4
2t HepG2 4 iL 8 =48 % & & ik fo X R 0 B0 &,
Z C B %

OG5 3] 1Y X FR2H | LacZ 2H A1 Ad-Best3 2H 4
Ji, 4 T LT 45 R 7 12 b fol 240 it 1 30 ) 4 A
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PR RISk 22 535 24 ho WEE R AN, 73
PR, —FB 43 HE B Bt S 26 1, Western blotting 46
MPET-A [ Bel-2 \Bax B FE L 35— R IE
LA A3 B G UL A EATHRAE , TR g
K215 x 107 DYEM, VK FS () PBS 420 H 4N
ML , UL A0 i T4, 600 x g4 °C B0 5 min,
3 . A 800 pl ik A, B0 10 s, 7K FIEHE 1
min, fILA 10 wl A58 B, 2.0 10 s, 7K L H 4 min,
HAAERR 1 min JREEZE T 1 U, A 800 pl k7] C,
700 x g4 CEL S min, PLIE MBI LG
LI 11 000 x g 4 CEL> 5 min, MR Bl R
FH Western blotting /7%, HAML 0 2 C LAk 5374
MR P AL 2 C RIA .
1.6 JC-1 % & %4 m Bestrophin 3 B J% 2 & % %
HepG2 Zm it 2k ¥ ARk 35 5 ¥ 45 ) %5 v

HORT 250 HH 1 X5 BE2H | LacZ ZH A0 Ad-Best3 ZH 4H
Jif, 45T 38 85 3R B5 3% 12 h 40 e R 3 ) 254k,
PR R SRk 2 55 35 24 b, K60 40 v 17, 2%
ST 5 B L 7 G TR 0 28 K B 7 ARG X5
VLA AT HEAT o 3 JC-1 26 YRS 7 R A N 2 bt
PRREEERL S A 2028, I 76 298 0 AR T SR AT 8 5
oy m e FH w5 5Ot B L E AR LR
AT F A, AR R, 2 58 B2 i Tmage J (11.38 U )
T RGE ST T
1.7 %itsam

K H SPSS15. 0 Bt #AF o3t , A 8iE H « + 5
FOR 2 E) 2% 5 R B R O 2253 B ANOVA ), LA
P <0.05 8 P <0.01 Fm R AL,

2 # R

2.1 Bestrophin 3 Bk & k42 45 2 i ik
Bestrophin 3 5 & LAAS [R] MOI % 4% HepG2 4
g, Western blotting il %% 2H 40 i N Bestrophin 3 &
Pk, 25 8 & 1) s, MOI il 20,40 .80 A,
Bestrophin 3 [/ 321544 I 35 = T X BRZH( 2. 49 +
014.3.57 £0.21.3.61 +£0.19 vs 1.00 +0.00,J P <
0.05). JFH,MOI 4 40 .80 H} B4 Bestrophin 3
RETWE2Z R, H¥ & T MOIL =10 41, %W 40
MOI &35 243 200 Je i3 R, PR AE S T A S 36 v 3
¥ 40 MOT 7E-M Bestrophin 3 T IR e
££ Mol
2.2 Bestrophin 3 it & A AKX HepG2 2 fo 3 7&
CCK-8 Friliz5 (&l 2 ) 7, 12 h B, Ad-Best3
2H 0 20 Bf A7 35 R RD R E KT X B4 R LacZ 4H
[(79.37 £1.76 )% vs (98.67 +3.02 )% .(99.67 +

3.25)% ,P <0.05 |, B PRI ZEK: | 40 M A7 2R E 4
REARG s X BRZH A LacZ ZH A0 A7 35 R A AR X T0 1 % %
S P>0.05), HBERTRIZER: , 40 BLA7T5 KRB THE o
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Fig.1 Transfection efficiency of Bestrophin 3 adenovirus
*P<0.05 vs control (n=6)
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Fig. 2 Inhibit effects of Bestrophin 3 over-
expression on cell viability of HepG2 cells
"P<0.05, """ P<0.01 vs Con or LacZ group

2.3 id & ik Bestrophin 3 423 HepG2 28 ieLé9 8
T CHE ARG M 45 5 K] 3 )R W], Ad-Best-3 4
AR T B v TR B R LacZ 4L (29. 47 +
2.37)% vs (5.47 £0.37 )% ,(4.95 £0.44 )% ,P <
0.05 ], 1 Con 415 LacZ dAH LA Fit2r 257
(P>0.05).
2.4 id &k Bestrophin 3 %t HepG2 8 ftL A Bel-2 F=
Bax ik &%
Western blotting K25 5 ( 8] 4 )F B, Ad-Best3
ZH HepG2 411l Bax (945 1 2580 R4 . 3% 1 n
(1.69 0. 11 25 1.00 £0.00,P <0.05 ), Bel M&
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Fk B EFE W A(0.47 £0.02 vs 1.00 £0. 00, P <
0.05 ), NI 55k Bel-2/Bax L& E 0 /0( 1. 00 +
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0.00vs0.32+£0.047, P<0.05) );Con 2HH1 LacZ #H
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Fig.3 Bestrophin 3 overexpression promoted the apoptosis of HepG2 cells
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Fig. 4 Effect of Bestrophin 3 overexpression on the expression of Bcl-2 and Bax in HepG2 cells

A: Bel-2 and Bax expression; B: Densitometric analysis of Bel-2; C: Densitometric analysis of Bax; d the ratio of Bel-2/Bax

*P<0.05wvs Con(n=6)
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vs(0.64 £0.09)% , P <0.05], %Y LacZ Xf

HepG2 4t il S i A B H 457 -0 W ik () 5 el
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Western blotting £ Il 45 5 ( €] 6 ) 2.7~ , Ad-Best
3 21 HepG2 AL mito )P AN C A& &
0T R 2H I 8 P AR 0. 42 £0.03 vs 1.00 0.00,P <
0.05 ), ML cyto ) AEMIEAZR C 1972 W T
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- 452 - rh [ g Ak IR T 2Rk 2015 4E 8 H,22(4)

JC-1

monomer MCI’S_LL'

0.8 *

Red/green fluorescence

Con LacZ Ad-Best3

*P<0.05 vs Con orLacZ (r=6)

B 5 3$33IZ Bestrophin 3 F&{f HepG2 HRELkfi kR iz

Fig. 5 Effect of Bestrophin 3 overexpression on mitochondrial membrane potential
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Fig. 6 Effect of Bestrophin 3 on Cyt C release from mitochondria to cytosol
A: Western blotting; B: Densitometric analysis of Cyt C in mitochondria; C: Densitometric analysis
of Cyt C in cytosol; D: The ratio of cytosol Cyt C/mitochondrial Cyt C
**P <0.01 vs Con or LacZ (n=6)
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M BT, R Bestrophin 3 7] B 2 #il B E 42 &
E MM TE [N, $E78 Bestrophin 3 55 JH ¥ 41 Y
HYIEFE Vo Bestrophin 3 i 0] L3 o #1 i) CHOP
( C/EBP-homologous protein ) IRk /0 B AE T Kz 44
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