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Abstract

AIM: To investigate the apoptosis-inducing ef-
fect of a laboratory-attenuated vesicular stoma-
titis virus (VSV) strain on HepG2 cells and to
explore the underlying mechanisms.

METHODS: After HepG2 cells were infected
with VSV at a multiplicity of infection (MOI) of
1.0, cell viability was determined by MTT assay;
morphological assessment of apoptosis was per-
formed by acridine orange (AO)/ethidium bro-
mide (EB) and Hoechst/PI staining; apoptotic
cells were quantified by annexin V/PI double-
staining and cell cycle analysis; mitochondrial
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membrane potential (AWm) was measured by
JC-1 staining; and activation of caspase proteo-
lytic cascade was measured with caspase-9, cas-
pase-8 and -3 colorimetric assay Kkits.

RESULTS: The attenuated VSV strain could
markedly inhibit HepG2 cell proliferation in a
time-dependent manner. After HepG2 cells were
exposed to VSV at an MOI of 1.0 for 24 h, the
percentages of early apoptotic cells (26.46% +
6.01% vs 4.86% +2.28%, t =-5.817, P < 0.01) and
cells in sub-G, phase (14.07% * 3.83% vs 3.99% +
1.36%, t = -4.293, P < 0.05) were increased com-
pared with mock-infected cells. VSV infection
significantly decreased mitochondria membrane
potential (A¥m) (t = -4.586, P < 0.05) and in-
creased the activity of caspase-9 and caspase-3
(both P < 0.05).

CONCLUSION: Human hepatoma cell line
HepG2 is highly susceptible to infection with on-
colytic VSV. VSV can inhibit the proliferation of
HepG2 cell and promote apoptosis through the
intrinsic mitochondria pathway. VSV-induced
collapse of the mitochondrial trans-membrane
potential could exert a feedback effect to elicit
caspase-9, and then lead to the activation of the
key downstream factor caspase-3.

Key Words: Vesicular stomatitis virus; Hepatocel-
lular carcinoma; Apoptosis; HepG2 cells
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J R PERT ¥ (primary hepatic carcinoma, PHC) &
i RS T IHE R 40 B F s o, LS A
JigJ# (hepatocellular carcinoma, HCC). AFAJH
AN A N I A VR e A JLrh B
HCCH# WL, o J5UR P 1180%-90%". HCC
AT EREE SN R, ZE TR A J SR AR =
Ak, RO B ETHa, ClddE
U T S A7 e T A S 8 T £ B e s 451
2160 )71, Hrha0% K AAERED. 1A LT
JHHE 5 RS T BOe TR a7 2y
PyityT e AR T A — RS R e, IR
L REMS S TRV YT I I SR AN IS 30%, 1
DIER bR 1R 8 T AR5 B2 R il 70%, FHn
VR Z AT 250068 IE SN AN )R Y
AR PR, H A D) T S R AR RO
B A0 T 0 1 A0 AT R T R
VAR B e — Il B AR IR B AR B AT A

Jir g At i R AT SR RE ) s B, 480 e B A
B (100 5 98 53 1) FH 98 40 i v s 66 AT 1) 2k
T BN, CEREPE AR R AN N ), AT
i 2 20 FH PR S AR R AR T, T A 1E 0 40 P At
/DR AR BN BE R T, B LA, W A
IBIF 0K T TA, 5 ) A2 3 F — Lo 1 5 20 5 7
SKRIRTTHAE T AR % 3208 H . ZKIEHE D R EE (ve-
sicular stomatitis virus, VSV)J&— 5 74 75 g
WEE, BT R R ERN AT 2, S HuR
J93 85 £H(rhabdoviridae) 7K ¥L% B J& (vesiculovirus)
(SR R 72— VS VEENS I 5 22 Bl hRg 4i iy
P T, SCRE O B SRR A0 I Ak a2 b e 0 D 1) 4
RO DL E R A A — A L 1 g
oI, T RE RS S IR EEV S VAT
St 20 MR IR s A E L, ASBIESE DL 41 g Hep G2
TGRSR, VT T VSV Hep G241 i (i 7175
A I e ] W AR SCAR 5 LA, O HeadtE—
0 I T T 7 46 B A

1 #RRT5E

1.1 A VAR 22 g RR /K I AE 1 2893 8 (VS V-IND)
A S5 =R AT, AEBHK-2141 8 148 %2 Ik A%AR
JAE, R REE N6 107 PFU. Hep G241 il H
S RNESE S < o S REeR S RE g ) S T | OV EE N
FAEAIRAE. A A T 100 mL/LgT 44
MLEIRPMI 164035572491, 50 mL/L CO, 37 C
7%, RPMI 164085750 B BB S A7 24
R F Gibeo A w5 AR 1 BEF R 21 i ) B
Hyclone/A®]. MTT. AO/EB. Hoechst33342/P1
MGAF G IS A & . Annexin
V-FITCHF TR MAAF . JC-1 4l 6 LA &
caspase-3+ SFIOVE MAL A 3 B e 5L
FEAEYHARAT IR A T

1.2 77

1.2.1 VSV&EFHepG2%mfitL: FiHep G240 i T i
fitf oy B, B R Fe L IR (1 X 10%/4L), K597
S0 TA80% i, HIPBSYE2IR, VSV T
Hep G241 i [J& 4L & £ (multiplicity of infection,
MOT) = 1.0], [ IR 154 Rl A [R) AR FA 35 772 1)
Mock/E 421, W FH40 min, PE2 AW 155 B,
RIS 4720 mL/LAG A 10035 IR PMI 16404 5.
1.2.2 VSV #HepG22a Lt 9MT T M VSV
& GHep G24 L f5, 70 ) T iR f56. 12, 18,
24, 30 h, IMAMTTHHR(S g/L, % TPBSH)20
ul, 37 °C, 50 mL/L CO,Zk&:159%4 h, v iL1s
7%, IO TN B ZE BE WL FLINAT50 pL
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DMSO, %10 min, 457k, Beg: 120, 0 MockEE241 s'h’-’a’%’i-% v
GRS LA wolll, HHAMEAFTE 1000 1.2 B VSVt ami
(LT 2E(%) = S0 2H 40 LA {1/ R4 40 A fi 80 b b REAVSVT L

S Fik R KR
X 100%] = b A 4
’ H1 60 | ‘ =
1.2.3 AO/EB# & 541 M40 T4 vsy & b A, @itk
. . N H 40 A EF R
Y Hep G241 i, PBSYLEA ML k(B0 8 F, EFEVSVRE—
2000 r/min, 5 min) AR R A0 MUk FE 2 5 X 20 Ef;ﬁ] ??;2
10°/mL. 1 pL AO/EB##(143PBSH 100 mg/L 0 \ \ \ \ F3RE, VSVATAT
S . 6 12 18 24 30 B B AL A A
AOW, 143PBST1100 me/L EBW ) 725 pL t/h jrplop
BVEAIAL(0.5X 10°2.0 X 10°), # (il . E10 uL . AL
it ) R B0k B 1 VSVEZEHepG2MIRKIEEER. '£<0.05, "P<0.01 vs %x\%g

BIFAR T BRI b, nEE g, St R
BE510 nmiUR AU 5% 42 20200141 .

1.2.4 Hoechst 33342/PTX 3 &, 447 FH4N i & /)
WLV S VI Hep G241 i, PBSYE 40 2
R(B5.02 000 r/min, 5 min) 5 18 3840 vk 15
J1X10°/mL. JIA10 pL Heochst 3334294, 1
%], 37 CH¥E5-15 min; 40274 °C, 1 000 r/min
205 minFt £ FIEWG JIAL0 mL Buffer AT
VEWRIF AN, DINS pl PIY, =5 8 i e
5-15 minjFiR4); 10 pLEFAIH T B s
b, INEE B, PG BT 488 nmiUR P
4 /b2004N 40 .

1.2.5 VSV & #HepG24a fitLsub-G s&4am): 20 iy
B IR VS VIR f Hep G241 e, PBSTEEAN
JL1 YR (25052 000 r/min, 5 min)C4E 4540 ik
FE 1< 10%/mL. il 2 1) 50 40 H B9 F A4 R 40 30
700 mL/L LI 52, 4 CORAF, el HIPBSYE
Z[H EW. 100 uL RNase A 37 ‘C/K¥E30 min,
FEINAN400 pL PIH (AR AT, 4 ‘Ci#E630 min, AL
N, V0 SR I K488 nmAb 4T (5 5.

1.2.6 VSV & HepG24m it 8 T#ml: 40 o 5|
TINEEL VS VI YL I Hep G241 i, PBSYET4H il
—RGE02 000 r/min, 5 min) e EE IE L 40 ok
45X 10°/mL. JIAS500 pLffBinding Bufferisk
FFANMI, NS pL Annexin V-FITCIRBA] ), T
5 uLftb N BiE (propidium iodide, PT)¥E2A), %il
WGV 10 min. _EAURTI, 30k 3 K 4488 nm,
Annexin V-FITCI{ &k (558 618 i FITCIfL 1E (FL1)
N, PIZL (2% )/t 38 ik P & (FL3 )RSl

1.2.7 VSV #HepG24a ] C-14 & 541 H4l
i JJAE 22 VS VIR YL [f Hep G241 L, FIPBSYE
B 27K (B5002 000 r/min, 5 min), EARZ T
1 10°ffI 40 . W H(500 pL 1 X Incubation Buffer,
BIAT pL JC-1, W ligiR A Be I C-1 TAER. HL500
pL JC-1 AR 4 i ¥ 5y &%, 37 °C, 50 mL/L
CO,MIFFERE P ' 15-20 min. IR 002 000
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Mock/BHLAH.

r/min, 5 min) AL, F1 X Incubation Bufferi
PR, LS00 pL 1 X Incubation Buffer 55§ & iF
A, EAURTIN, S0 52 i i FIT CIl i 3 % 4
FLIRATIN, 21605 18 i P Ll 1 08 5 FL2K
Aori.
1.2.8 VSV #HepG24m fit.caspase& HAaml: H
YRS IR VS VIR YL [ Hep G241 i, FHIPBS
VRV 29 (254002 000 t/min, 5 min), WHEAR
25X 10 4 M. £ WO 0 e 4 v A
50 LUK Lysis Buffer, WFT34%5). B K - 240#
20-60 min, AR HEHR % 3-47K, 4 °C E5.0:(10 000
r/min)1 min, /NOREEIEEB 2BE S, IF
BUE VK _ERF AL B B (1-2 pl), EE TS
D FErh R R BE . TRES0 nL77100-200 pg
AN R AR 3, IS0 uLif2 X
Reaction Buffer, IIA\5 puL caspase-3(caspase-85%
9)SubstrateJf- 137 ‘CREGHEF4 h. HEFFRIAEL
=405 nmzk400 nmill 2 HA .

it b3 K ASPSS10.0% 44 Student's
t-test, T HdE Limean + SDFEK IR, P<0.050F &

2 R

2.1 EHEVSVatHepG24m it ey 4 4E A VSVIK
PeHepG241fi6. 12, 18, 24H130 h)5, MTT
ERL M Hep G241 UMAME, V1540 MA7 R, 45
FUENFTR, VSVIEYHep G241 iii6 his, 40
TR, W B TMock/E Y4 (87.3%£5.6%
vs 96.7%+4.8%, t = 2.631, P<0.05); VSV/EKyL
Hep G241 130 hjm, 4 MiA7 G R4 45.5% £
5.2%, S5 Mock/BYL4(78.9% +6.1%) MLk, 257
Wb (¢ = 8.641, P<0.01). 1 WV VSVAERS ]
AR 40 f Hep G2 34 4.

2.2 BEREVSVEF 5| ARHepG2m i A& 5 T AL
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ZH24 h(AO/EBZLE1); D: MocklBZH (Hoechst/PIAL(H); E: VSVIERAYH 12 h(Hoechst/PIELE); F: VSVIEAYH24 h(Hoc\hst/Pl’hﬁ).
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. o . o .
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B 3 ARVARMNAENHepG2MBIETIG AT IE. A: MockBFeH; B: VSVEGHI2 h; VSVIEELZH24 h.

AO/EBH(t 45 B B IR, VS VI 5 41 i e (4 i
Gy ATANIE, AN A A% S R, g A AR, T
1E 4l fm 52 3 sk (4. Hoechst/PI: A, 45 L R,
V'S VI I 4t A% S I 1] A oA e S5 R TR A A
Ak, B B GL I TR) 19 0, SR04 3 2
(K2).
2.3 VSV R FHepG22m isub-G, /8 T 4]
SERE3FTR, VSVIEERGE12 hm T4
EL A 48.76% +2.36%(t = -3.029, P<0.05), 24 hik
F114.07% £ 3.83%(¢ = -4.293, P<0.05), TMliMock/&
PP T LB R 3.99% 1 1.36%.
2.4 Annexin V-FITC/PIA e i 4m feL J8 T4 45
R i1 Annexin VAIPDM HepG2 41 Bk A 1T XUbRicd
Ji, P A0 BRSO U SO T . B A T
R E) PRI 388 o, &t BRI TR Bl 2 Ty, VS VI

YeHepG241 AL 12124 h)i5, 4 398 1250 3
H111.68% +3.8%(t = -2.664, P>0.05)F126.46% +
6.01%(¢ = -5.817, P<0.01), Mock/Z 4% 2H 4 Jit1 5. 45
T3 N4.86% +2.28%(K14).

2.5 VSVE LA BEHepG2am i & R 35 b,
fKF g R E s PR, VSVIEGL12 hg Rk
W2 H e p G241 Jf 2 ki A4 152 A7 (AP m) Bl T
Bt = -1.872, P>0.05), 24 hjmiHep G241 it £k
FiARAYm T B4 i b 4o B W 38 n (e = -4. 586,
P<0.05).

2.6 VSV & % stHepG2 48 filcaspasesi& M 49 % v
ERE 6T R, HMock/EYL A, VSV Y
HepG241 /124 hj, HepG241l g M caspase-9(¢ =
-2.965, P<0.05)5caspase-3(¢ = -9.529, P<0.01)
(R B B T, caspase-8HINEMENS G T (s =
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