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HE . BY KRR EAF X RE(HCV) i i PCNA 441548 % B F (PCLAF ) B35 fa i 41k 69 %
FEME, ik HCV LG, ¥l & HUHT 8 a8 oA, HCOV B R R ARG, ﬂﬂ:’émﬂaﬁ
RNA-seq, %8 siRNA UK Z F 35 B S 4a iR B 4 A . i3 R GA PCLAF JG A T8 4a ELaY 4a L JE) B 50 A
FIAHCV #9345 G SA(NSSA) &, Kol 8 2 it PCLAF #9 ik fetm i B A7 . PCLAF 494 7] o %\;ﬁ
LHAE, AAMHCV AT RMICE A egwa, SR HCVEREE, R GOMF Gl Imies A )
(P <0.05),d S H 4= G2/M £ 20 B 5 A7 32 Jm (P <0.05) . A& PCLAF /5 A 95 20 B8 GO 20 40 L 2 A7 38 m (P <
0.05), HCV BT, it &k PCLAF A& 400 GO Bt i - An il v (P <0.05) , i RKIANS5A )G, s
J PCLAF mRNA Fe & G A5t ik B9 & (P <0.05) o i &3k NS5A UG, M 20 0 GO 1A= G1 0 dm fe oA ik
(P <0.05), S G2/MILmReL A 3gm( P <0.05) , 12id &k NS5A 4 B BT SUK PCLAF &, I 2m it edy fm i
BN KR F A, id KK NS5A Bl it a— % AR LHF ARG, FEmiemi B2 FE/h, HCV R
B a—H AR LIS, ARmL e MARE T, HiE HCVE SIS GO/GlL#i#E, B
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Effect of HCV on hepatocellular carcinoma cell quiescence and its
underlying mechanism*

Luo Ming, Yang Jin, Qin Shu
(Department of Hepatobiliary Surgery, Affiliated Hospital of Southwest Medical University,
Luzhou, Sichuan 646000, China)

Abstract: Objective To explore the potential mechanism by which hepatitis C virus (HCV) regulates
hepatocellular carcinoma (HCC) cell quiescence through PCNA clamp associated factor (PCLAF). Methods The
cell cycle distribution of HCC cell line HUH7 was detected after HCV infection. RNA-seq was performed on HCC
cells infected with HCV or not, and the cell cycle distribution was detected following knockdown of differential
genes using siRNA or overexpression of PCLAF. After overexpression of HCV nonstructural protein SA (NS5A), the
expression of PCLAF in and the cell cycle distribution of HCC cells were determined. The effect of HCV on the cell
cycle distribution of HCC cells was observed after treatment with the PCLAF inhibitor a-hederin. Results After
HCYV infection, the percentages of HCC cells in the GO phase and the G1 phase were decreased (P < 0.05), while
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those in the S phase and the G2/M phase were increased (P < 0.05). The percentage of HCC cells in the GO phase
was increased after knockdown of PCLAF (P < 0.05). In the case of HCV infection, the percentage of HCC cells in

the GO phase was decreased after overexpression of PCLAF (P < 0.05). Following overexpression of NS5A, the

relative mRNA and protein expressions of PCLAF in HCC cells were increased (P < 0.05), the percentages of HCC
cells in the GO phase and the G1 phase were decreased (P < 0.05), and the percentages of HCC cells in the S phase

and the G2/M phase were increased (P < 0.05). However, the cell cycle distribution was not significantly changed

after overexpression of NS5A and knockdown of PCLAF. Combined overexpression of NS5A and treatment with o

-hederin and combined HCV infection and treatment with a-hederin also did not alter the cell cycle distribution of
HCC cells. Conclusions HCV induces HCC cells to skip the quiescence in the GO/G1 phase and to reduce the time

for cell division. HCV NS5A protein inhibits HCC cell quiescence by increasing the expression of PCLAF, which

could be blocked by the PCLAF inhibitor a-hederin.

Keywords: hepatocellular carcinoma; HCV; PCLAF; cell quiescence; NS5A; a-hederin

JHF 9 2 1 5 7 R DL R, 0 5 4 K OE
ST R AN, LA R AR TR T C U R (H R Y
IR R, B EAAI R TR RS, B, i
SE 9K B Bl ] iR e A 4 BRI T TR 0 R
TRIT RS O B, R A0 AR 2R o A i OREE R
TERAS 33X — 3 7 i A2 Ak AT S S04 i 0k AR A
FEXGAE , OF HS SRE kA R, Z RN TR
A A S 9 R OCE AR R R S 2 b
i 0E AT G, o PCNA A7 AH 5C BH - (PCNA clamp
associated factor, PCLAF ) 3 R 3% 3k 52 8 5 B 96 40 i
Sl B 2 8 O i B 0 v b AH GRS 8 M T BT R
7 (hepatitis C virus, HCV ) 8% 4% 5 JIF- 9 KU 388 I A7
M A TR AL AR RR 856 A, (HJE HOV AH DG i
AIFE T NETS o5 BT PR T2 B 29% . SR,
HCV e 5 75 23 5 Wil T 968 20 0 # 1E o AN B o o
F b, AR5 B ZE R HCV 3l i PCLAF 3 42 98 40
JfL e 1E R AEBIL R

1 HES T

MpE R

8 40 HUHT W F 7 7T 28 2R 4 i R A B
2 (B85 . CTCC=003-0019) , AT % 20 e BEL-
7404 W 1 BN U0 B AR A BR A A (585
1-0032) .

1.2 FERKFFNEF

121 2Z&XA o-WEHEHERIFT(EXEH
MedChemExpress 23 F] , 5% 5 : HY-N0255) , DMEM (b
SUERRSLRN AP HAR A R A ] 475 AC10003-500
mL) , Lipofectamine 3000 (] M Ff Bt B A FRA | L 47
45 :1.3000015) , pyronin Y (GEYIN T4 HL A= H BL 47 A7 FR

1.1

d

yl-

£

o8 A, 5 C5496-10g) , 7- & H i 4R B & D (7-
aminoactinomycin, 7-ADD) (_ i35 AL BHE A BRA
H), 55 : A93190-1mg) , RNA $2 Bzl 7 & ( g plal
SV A R AL 525 JLC2093) | b % s k) & (R
= ELRHCA RA W, 475 : EZB-RT2GQ) , B-actin
U (LB A R A BRA W), 5845 : WL01372) ,
PCLAF HLU (BRI G HE AR Wy A BR 2 7]
E-AB-53019).

AHFFE A 14 siRNA A1 PCLAF 3:F 2835 by 34
R BTG R X T Rk Bk, AR 5
] ] 37 A 0 H R A R b0 Bl B PCLAF (7 513K
545 NP_055551.1) FLHCV £ 84 1 ()5 51315
o NP_671491.1) 1 J7 5 A7 B A fk S 4= B I &
B, Bt 08 JH TG 4% e R T4 3% 4 5 PCDNA 3.1 284K (4%
W Flaghrss) . Horb  HOV 2 B HE A BdtE L 100
T, 4300 A A% 0 & A (Capsid, C) L& 1
(Envelop 1, E1) & 2(Envelop 2, E2) K537
(Protein 7, p7) ARS8 E 2 (non—structural protein 2,
NS2) . AE 2544 75 11 3 (non—structural protein 3, NS3) .k
25K 3 1 4A (non—structural protein 4A, NS4A) e[y A
7 H 4B (non—structural protein 4B, NS4B) | JE 454 55 H
5A (non-structural protein 5A, NSSA) (AE 4544 & 1 4B
(non-structural protein 5B, NSSB)®!, # ¥ 5 H it ¢
5, PCLAF %5 FH K/N2) &y 28.77 kD, HCV & H C.E1,
E2.p7 .NS2 NS3.NS4A  NS4B,NS5A \NS5B K /N3 il
2174 7.60,20.78 .41.07.6.70.21.29.15.42 .5.67 .19.84 ,
40.89 Fi157.80 kD, siRNAI¥FHI L% 1,

122 EEMNE AMEIEFRAE (LR SR A g
AR A, RS CH-180-SQ) , it 2 40 Jf A% (722 [ ¢
Z TR, B 5 . iQue 3) , StepOne Plus SZH PCR £

A 3
PRUZRRS A
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H2H
%x1 siRNAS|#FF
S Gtz K /bp
siTENM1  5'-CCTATGTGATTGCAGTGCATTTGTT-3' 25
siMAP3K9  5'-CCCAAAGAAGAAGGGACGGACGTGG-3' 25
siSESN3 5'-AGCTAGACATCAGTGTTCTTACTTA-3' 25
siRAB7B  5'-GAAACTCATTATCGTCGGAGCCATT-3' 25
siGGA3 5'-AGACCAAGGTTATTGAGCTGCTGTA-3' 25
siCBL 5'-CAGCCACATGCTGGCAGAACT-3' 21
siZNF501  5'-GAATTCCAGCCAAATATCACTCAGA-3' 25
siMADD 5'-CTCTCAAGCGCCTGGTGGACTGCT-3' 22
siHADHB  5'-CCTGCTCACACTGTCACCATGG-3' 25
siPCLAF  5'-GGTGCGGACTAAAGCAGACAGTGTT-3' 25

4t (35 EFEER R BHE A ], AL 1 4376600) , 467
BAAL (b 50 5 SR X% B R A R A F L,
AI800) .

1.3 Hi&

131 sz Lmpizs AN HUHT 7
E1 8 Dulbecco’s Modified Eagle's el = Rl NS
10% Jie 4= 13 . 100 nmol/L AF 75 2 B R L 100 w/mL 7
B M 100 pe/mLEER 2R . AMITE 37 °C 5% %k
AR R R 35 . AL UM HCV JFH-1 23 2 4
TR AN S 1 L DR 20 JFH-1 RNA %% 4% HUHT 40 i 7= /=
fye, HCV JFH-1 &Y HUH7 5% BEL-7404 44 jg i
TG 5 BN 0.1, ¥ & A PCLAF 19 Ji kL (pCMV-
PCLAF) 8 siPCLAF 735l 5% 4 3| HUH7 20 s b k4748
FRIR S UUBRFRIL o f# H Lipofectamine 3000 ¥ JiT b7 5%,
siRNA 7 Y HUH7 4 jfd . TR K, a— 8 HE S 1
AL ] PCLAF 9 D g™ R b A o - 4 i 12
HAE R PCLAF (50, I B o 75 1k 12 A 40
JiL B 294 B R 20 pumol/L

132 o HUHT 400047 HOV L S2 5y, 4
J P2 - Mock 41 \HCV 41 . HUH7 40 ffi 47 HCV gk 4%
BRI 5 R SE 0 B Y 45 A SE R Y siRNA Ji5 L 43
F LA A siNC W41 siTENM1 34 | siMAP3KO9 ilF.
“4H . siSESN3 .21 . siRAB7B .20 . siGGA3 .41 . siCBL
W 4H | siZNF501 V.41 . siMADD W 2H . siHADHB ¥ 4H .
siPCLAF W40 . HUH7 40 A 47 1 235 PCLAF 5248, 43
KW : Vector 41 \PCLAF 41 . HUH7 40 i 471 % 35
HCV Z R 5000, S Y45 At Rk kL, 73 114
Vector 1 .C 4 E1 4 \E2 4 . p7 21 \NS2 4 . NS3 4 |

NS4A 2 \NS4B 4 \NS5A 41 .NS5B 41 . HUH7 4 ffe 17
1t # 35 NS5A 11 [A] i @ Ik PCLAF S50, 50k 4 41
Vector + siNC 41 . Vector + siPCLAF ZH . NS5A + siNC
ZH \NS5A + siPCLAF 4, %3 63Kk NS5A 4 [R] B o8
BERERF PSR, 43 A 4 4 : Vector + DMSO 21 |
Vector + o —Hederin ZH . NS5A + DMSO 4H . NS5A +«
—Hederin 41, X} HCV JE&HL 1Y [F] i o5 FR e R AT AL B
SEH L4y M 4 2H : Mock + DMSO 2H . Mock + a—Hederin
ZH \HCV + DMSO 24 .HCV+ a—Hederin 41 .

133 A aAeaten  F70% ZBEE7E-20 C4&
P8R [ 52 S AR B AL AN M 2 b, B IR h 28 wh R K PR 1%
2. SRIEHE 1 x 104 E 8L, JH 20 pg/mL RNase A
F150 pg/mL AL P IE 7 W 7 30 min, SR I K
200 LSRG I AS ] b B ZH HUHT 40 L GO/G1 5 . S 31 A1
G2/4 o Xt GO 1 440 Jita Ay A6z 0, {687 1 T) st 30 355 % 11
HUH7 20 [, FH S BEL DB 725 44 44t i BEL 5 28 G /S 9 o
ST 1 2T [ 5 40 B 5 Pyronin Y 1 pg/mL 1 724 5L
H R D 5 pg/ml) 1E 37 C4AF T VEH 45 min, ¥
4 BE 4 B f IR RNA & & 09 248 g (I pyronin Y {5
5 SCH GO, G1 AN A A i R GO/IG 1
20 6 A7 2 GO 3140 i 43 A

1.3.4 %A 3k E R A B4R R (quantitative

real—time polymerase chain reaction, qRT—PCR ) #& M|
PCLAF mRNA #9 f ik fi {138 F RNA 48 B0 &
M HUHT7 40 i o 42 B4 L 5 RNA . X T RNA-seq,
B RNA A2 T IR IR K IR B FR 2 w247
J, AR 0 2 R B 2 S 3Rk e R 10 A 5 [ g
17 5 B2 0 5 S 0 o e R A SR R & U B S
RNA % %% 5% 24 ¢DNA, Fifi J§ & F SYBR Green PCR
Master Mix 1 StepOne Plus 3£ [f PCR & 48 . [ I 2%
.95 C W ASPE 2 min, 95 CAEPE 3 5,25 CiB k
2 min, 50 “CZEMH 15 min, Hi1 44 DEI, 55 CLkLL
FEH 30 s, LA GAPDH H N2, R 274 kT &
PCLAF mRNA #f %t & ik & . qRT-PCR 5| ¥ ¥ 51 L
#£2,

%2 qRT-PCR3|¥1F7I

L 5|74 K /bp
1M : 5'-CCAGGGTAAACAAGGAGACG-3' 1
PCLAF
JI): 5'-CAGGAAGCAGTGGCTTAGGA-3' 1
iEM] : 5'-TGTGGGCATCAATGGATTTGG-3' 21
GAPDH
J2 1] : 5'-ACACCATGTATTCCGGGTCAAT-3' 21
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1.3.5  Western blotting # M PCLAF & & #) & ik
{68 FH 200 i 284 i 00T HUHT 40 it 00 A7 24 4, SR OB 28
Flo 8 A s A8 5, 1 SDS-PAGE HL ik 43 2
iSRG FERS B R A 3 B . T 5% W AR FL
WAEE T FRWE L h, 5—HifE4 CEUTHE S
ARG S bR YU = T RN 15 he S RN
2% i 3 Super Signal West Pico fb2% & G Y IR o
FH Tmage J 3K (440 & 254 % B2 o BEH —4fk
GAPDH. —#143 %84T GAPDH(1:2 000) .$i PCLAF
(1:1000) o 53 5l Ry BRAR 2 S8 A0 P AR 0K 1) 111 5
P 1gG (1:10 000) FLIZEHT/N L 1gG (1:50 000) .
1.4 SitERE

Bl o3 B K JH PRISM. 6.0 G2 3454 . 3 % LU
BB+ e (x 2 s) Fom, WECH 1t KR 505 22 47
Br L 2 — 25 P L85 T] LSD—1 /0 86 . P <0.05 N 2 5
AR L.

2

+
%

2.1 HCV AP AT 4 pass b

Mock 215 HCV 41 GO .G 1 HH (S HH . G2/M A4t g
B i, & iy, 2 R A ST # 3 L (P <0.05) ;
Mock 241 GO .G 1 40 i £ & 4% F HCV 41, Mock 41

S G2M IHAH BB IIACTF HCV AL, W 3 FIA 1.

£ 3 HCVEELAEATEMEHIMIERST  (AY/HP, x+5s)

2051 GO G1 S G2/M 1
Mock4l  1654+1.5 4652495 17.77+1.5 19.17 £2.23
HCV4]  8.66+0.72 3528401 24.49x224 31.57+3.20
tH 10.592 3.945 5.574 7.109
P 0.000 0.004 0.000 0.000
Mock 2H

- >~

£ =1

=} =i

=} =}

E, ks

Ay =¥y B

G2/M: 19.17%

7-ADD

7-ADD

B 1 HCVRE/GIEMaRHaE 5%

2.2 HCVi&Eit PCLAF 34l FFEmpmE% 1L

Mock #H 5 HCV 41 TENMI . MAP3K9 ., SESN3 .
RAB7B. GGA3. CBL. ZNF501, MADD. HADHB.
PCLAF A X} ik il iR, &t K056, 2 R IA Giit2#
B L (P <0.05) ; Mock #0 TENMI ., MAP3K9 , SESN3
RAB7B. GGA3. CBL. ZNF501. MADD. HADHB.
PCLAF A X iR LT HCV 4l . W& 4 FIE 2,

®4 HCVREEAMEAMEEERZEER (xzs)
25 TENM1 MAP3K9 SESN3 RAB7B GGA3
Mock#H 91.26 +9.61 15.04 + 1.80 272+241 42.75 £4.52 81.9+9.71
HCV 41 599.58 +70.26 134.01 £ 12.15 247.19 +21.96 313.03 +26.02 637.4 + 63.51
tE 10.139 13.701 14.082 14.465 12.234
P{H 0.010 0.005 0.005 0.005 0.007
2051 CBL ZNF501 MADD HADHB PCLAF
Mock4H 76.98 +7.91 15.75+1.75 28.19+2.79 41.07 £4.13 69.38 +8.13
HCV 4 494.14 + 58.21 132.79 + 15.13 242.44 +19.72 319.57 +28.77 757.6 +77.82
t{H 10.042 10.867 15.210 13.553 12.44
P{H 0.010 0.008 0.004 0.005 0.006

SINC V. 41 5 siPCLAF V.20 GO 1] 41 B 55023 51
(8.75+0.76) . (15.77 = 1.60)A~/HP , 2 t K3 1, 2% AT
it X (1 =8.862, P =0.000) ; siNC V. 4H GO 1 41
MBS T siPCLAF W4 . W35,

N BT 98 40 I8 HUH7 F , Vector 41 5 PCLAF 4
Mock 1 GO 1] 40 AL % & 43 A & (17.65+£1.79) |

(8.06+0.95) /HP, & t ki 5, 2 F A G it ¢ X
(1 =10.583, P =0.000) ; Vector 1 5 PCLAF 41 HCV
GO 9 41 Bt B0 i 43 591 A (8.58 £0.90) L (4.90 + 1.62) >/
HP, &t K, Z R A G127 2 X (1 =4.440, P =
0.002) ; Vecotr 41 GO 3 41l i 540 i /55 T PCLAF 41 .
NP8 48 il BEL-7404 7, Vector 41 5 PCLAF 41
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TG, S5 AR ALY RIAT 585 15 X T s A0 e L O S M B LRI

PCLAF 41 . Vector 41 5 PCLAF 41 HCV 7 GO HA 41 Jitw

A BS54 (9.03 +0.93) (5,10 0.59) /HP, 2 ¢
SESN3 1800 ¥, 25 AH G X (1=7.979, P =0.000) ; Vecotr 41
Ré\fﬁ GO 4 f %5 =5 T PCLAF 4 .
P 2.3 HCV i NS5A 11 PCLAF 3 3% % i BT 7% 4R
i B
PCLAF 11 24 PCLAF mRNA F1%E A X6 ik o4, &
wox11 7 ST 25 AT G 2 (P <0.05) s Veotor 41
s Lo PCLAF mRNA 1% [ H1 %F 35 ik 5% 24 X F NSSA 41
B3GNTS (P<0.05), IL3 6 FIIK 3,
DN};\iglg Vector + siNC 2H . Vector + siPCLAF ZH . NS5A+
o . SiNC 2 \NSSA + siPCLAF 419 GO39 .G1 11 .S 9] . G2/
AcsLs MOV SR B, 260 22 00T , 2 S AT e 4 T
FAMI26A Y (P<0.05);Vector + siNC ZH GO . G1 I 4H e B2y
il;i?j /b F Vector + siPCLAF 2l (P <0.05) , Vector + siNC 21

1:Mock14H; 2:Mock24H; 3:HCV14H; 4. HCV24.,
El2 HCVERFEMEEERREZER

GO . G1 391 41 Jifd % & 27 £ T NS5A + siNC 41 (P <
0.05) , Vector + siNC ZH S#] . G2/M #A4H fu ¥ =¥y £ F
Vector + siPCLAF #H (P <0.05) , Vector + siNC 2 11§ S

Mock H' GO 3 41 Mg % = 7 % b (18.68 £2.15) |
(825+093)/NHP, &t} 4 , ER A HRIT¥E X
(1 =9.956, P =0.000) ; Vecotr 41 GO 18 4il g $ & &5 F

W1 . G2/M 1 40 o H i 4 /D F NSS5A + siNC 4H (P <
0.05). WE&7HIE 4,

#®5 HCVEASABLERMRERRIENERFERMHN GOBMAENT  (/HP, x+5)

205 siNC
Mock 20 16.29 + 1.33 16.68 + 1.58 16.8 + 1.44 16.27 + 1.87 15.14 £ 1.55 15.67 + 1.84 16.9 + 1.46 17.72 + 1.95 16.71 £ 1.47 1521 £ 1.5 22.89 + 1.37

siTENM1 siMAP3K9 siSESN3  siRAB7B siGGA3 siCBL siZNF501  siMADD  siHADHB  siPCLAF

HCV4] 8.75+0.76 8.35+1.00 837+0.83 9.1+093 8.11+0.95 9.32+0.95 7.84+0.67 7.91+0.78 8.46+0.85 9.02 = 1.06 15.77 + 1.60

R6 TRIEHCVEANEALFEHPCLAF mRNAFD
EQEMERIEELE (rxs)

123 45 6 7891011

- 70LkD
205 PCLAF mRNA PCLAF & H - - Zg tg
Vector 41 0.04 = 0.01 1.22+0.14 Flag s - et 25 kD
c4l 0.02 +0.01 139+0.12 - 15kD
E14] 0.06 + 0.02 1.50+0.13 - e 10kD
E241 0.040.01 127+0.14
e 0.03 +0.01 1.17£0.14
GAPDH —— ————— — — — —  35kD
NS241 0.05 = 0.01 1.22+0.12
. H.2.CH:-3-F14:4-F22H:5-p72H: 6-NS24H - 7.
N34 0.06 + 0.01 127 015 1:Vector4l; 2:C41; 3:E141; 4:E24]; 5:p741; 6:NS24]; 7:
NS341; 8:NS4A41; 9:NS4B4I; 10:NS5A41; 11:NSSB41.,
NS4A 41 0.04 = 0.01 0.95+0.11 L )
E3 dRIEHCVENEBEMEPCLAF EHRIE
NS4B 41 0.04 = 0.01 1.30=0.13
4 . y e
NS5A 41 0.24 = 0.03 2.81£0.41 04 o—HEFESLIEE HCV E| A e -
NS5B 41 0.03+0.01 1.35+0.13 )
= Vector + DMSO 2H. . Vector + aa—Hederin 21 . NS5A
F 4.921 0.019
+DMSO 2 . NS5A + a—Hederin ZH B9 GO # . G1 #] . S
P& 0.049 0.008
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R R R 2 o534 %
R7 TFRIEFHATRIENSSA SRS A 5K PCLAF FATEMMAmERS%  (A/HP, x+ )
215 GO G1 Siy G2/M
Vector + siNC 2H 1529 + 1.36 42.03 +3.69 16.10 £ 1.74 26.58 +2.84
Vector + siPCLAF £ 21.54+2.01° 50.74 + 5.93" 12.08 + 1.01° 15.64 +1.72°
NS5A + siNC2H 7.92 +0.66 35.43 +3.45" 23.39 +2.59° 33.26 +2.66"
NS5A + siPCLAF 21 1523 £ 1.41 44.76 + 4.00 1635+ 1.82 23.67 £2.53
FAE 74.608 10.522 31.403 43.521
PIH 0.000 0.000 0.000 0.000
1 : 75 Vector + siNC 4 H#5, P<0.05,
Vector + siNC ZH. Vector + siPCLAF 24 NSS5A +siNCZH NS5A + siPCLAF 2H

Pyronin Y

G2/M: 26.58%

Pyronin Y

62/M: 15.64%

Pyronin Y

M % &= ¥ 2D T Vector+ a —Hederin 4 (P <0.05) ,
Vector + DMSO 41 GO ] . G 1 ] 41 Jitd %% £ 4 £ F NS5A

7-ADD
&4

7-ADD

Pyronin Y

G2/M: 33.26%

G2/M: 23.67%

7-ADD
iF R iE AT FRiE NS5A SRR A EIR PCLAF J5 FHE 4R i a9 4R R E HA 3 7

W G2M HA A M Bt g, &7 20T, E R WA S
it X (P<0.05) ; Vector + DMSO 41 GO # . G1 #A 4

7-ADD

+ DMSO 2H (P <0.05) , Vector + DMSO 2 S . G2/M ]
A0 B B = ¥ 22 T Vector + a—Hederin 2 (P <0.05) ,
Vector + DMSO 1 S # . G2/M 1 41 iy %k = 35 /b F
NS5A + DMSO 41 (P <0.05) . WL 8 FIAl 5,

*8 WRIEFFRTRIENSSAL o-BEEREFHALEEFEAENARERSHE  (/HP, xxs)
205 GO Gl S G2/M ]
Vector + DMSO £ 14.96 + 1.79 45.85 +4.95 16.73 + 1.47 22.46 £2.26
Vector + a—Hederin 41 21.65+2.51° 50.95 + 4.08" 14.29 +1.28" 13.11+1.36"
NS5A + DMSO 41 7.79 £ 0.63° 3223 +3.77" 24.82 +2.23" 35.15 + 3.46
NS5A + a— Hederin 21 16.01 + 1.33 47.42 + 5.40 16.86 + 1.39 19.71 £2.24
FIy 55.520 15.933 39.283 71.254
P 0.000 0.000 0.000 0.000
¥ & 5 Vector + DMSO #H b4, P <0.05,

Vector

+DMSO4H

Vector + a—Hederin 4

NS5A + DMSO £

NS5A + a— Hederin 41

Pyronin Y

Pyronin Y

G2/M: 1311%

Pyronin Y

Pyronin Y

G2/M: 19.71%

7-ADD

7-ADD
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H2H

B, S AR TSR T X R 2 A L A R AL

Mock + DMSO 2H . Mock + a— Hederin 4 . HCV +
DMSO 4 \HCV + a—Hederin 0 /9 GO 3] . G131 .S |
G2/M A M i L, 207 22034, 22 3 A Geit2
= X (P <0.05) ; Mock + DMSO 2H GO 1] . G1 1] 41 Jifg %%
¥ /0 F Mock + a—Hederin 2 (P <0.05) , Mock +

DMSO 21 GO H . G1 1] 41 Jfd %% i 4 2 T HCV+ DMSO
2, Mock + DMSO 41 S #] . G2/M A 4il i #4 & ¥ 2 F
Mock + o —Hederin 41 (P <0.05) , Mock + DMSO 41 S
. G2/M 11 41 jfg £ & ¥ /D F HCV + DMSO 41 (P <
0.05). WFEKIFE 6,

RO HOVERHABRS o-EEBREHHINBEEIHEARMNARAERSS  (4/HP, x+s)

215 GO Gl S G2/M 3
Mock + DMSO 4 16.31 £ 1.57 44.56 + 1.66 17.30 £ 1.62 21.84 £2.04
Mock + a—Hederin 41 23.45 +2.34" 47.68 +0.55' 11.94 +0.99" 16.93 +2.03
HCV + DMSO 4 9.06 + 0.98' 36.71 +4.02' 2324 +2.01" 30.99 +3.397
HCV + a—Hederin ZH 13.74 £ 1.55 42.61 £4.97 15.89 + 1.86 27.76 +2.97
FAE 63.900 9.7152 39.522 27.291
PAE 0.000 0.000 0.000 0.000

1+ 75 Mock + DMSO 4 4%, P<0.05,

Vector + DMSO 4 Vector + a—Hederin 21

HCV + DMSO 41 HCV + o — Hederin 21

Pyronin Y

G2/M: 21.84% G2/M: 18.93%

Pyronin Y

Pyronin Y

G2/M: 30.99% G2/M:27.76%

7-ADD 7-ADD

7-ADD 7-ADD

E6 HCVEBEHABRES - EHFREFIANEEFEARNARERS S

3 itig
JE 200 i 8 s e i L PR 2 — , L
FERAE 3 M RE"™ . HOV B 2 I o U 1) 48 ok s e

=74
— L,

Z Wi 5 4= T AL it 7 000 73 AY ., 18 PE HCV &
YT I 3 1 P 51 40, e ¢ 5 BBOUM R A6 R T 41 i
A AT RS A R IE AR HOV B T BE Al RS
sB R S M A, i R R L R A
U, T HCV e 0E & A8 | & J v I 4 FXE 3T B
(R0 IT R e 2 . FEARWFSE Hh , HOV kgL
Jei 9 40 GO 3 AN G 13U 40 Jita 43 A s /b, i S 493
G2/M 1 4 248 53 A 38 0, $27~ HOV 755 JH-96 40 i 25
8 GO Ji A, 98/ 20 i 43 SR ]

AW 5T 45 B FK B, HCV () NS5A 2K 1 AE 9% fie ik
JHF- 98 40 Jiid PCLAF mRNA F1 2K (1 235 TH i s HOV e
& BT, i %6 35 PCLAF J& BT 40 L GO 191 41 i 43
A3 98 /0 5 [R]i, # AR PCLAF 8%, PCLAF #1157 % %

JE AL RIS HCV 5 5 8 240 P 25 78 GO BT 1k i)
FAZ M . H I, HCV 5# i PCLAF 75 S 9 41
JiL 25 7 GO B 1k o A BIF9E & B, PCLAF g fift i
20 1 252 3 400 e e 0k B0 2 M AR ) kA AR
R A TS AR 45 2R — B GO M2 4 g &b T ]
T 0 S0 45 0 A — R A BRDIR S X £ 4 i ok
Ui, GORSIERE I, 78K 7 1% 2 A F B B
P4 240 P, 455 T 20 L 12 A0 B A A RN A3 A s 4
JiL, A B B) B82S B) AT GOCTR AR, i N i
GORAS S5, 28 1k 240 M w8 L IR A | APkt 8 B 401 2
e AR R R SN S SR, R 20 e ] DA =
GO RS, AR Ay AR i =i e 1 g 400 ™ 1 1) 98 4
UL 2 i e DR b L5 380 i i AR IR Y — AP AL . R
SR A5 1 1 B 2 45 1) 5 20 I X 22 A i A ) A R A A
(8, B &b T DR BIR R 285 1 ] — 98 400 e ] LAAE R 2 %04k
I7 FUBCT TR AT T Ok, I ELI % B[R] 4E 8%, mT B 4K

-5 -



FpIE AR ek

434 %

PR L2 58 AF | IR 7E 5T UE A 40 SR 30 e AR AR A 1Y
WA BRI, AR L RS Y O VR g A0 A A
K TR IR T ) O . FE R R, HCV 9 NS5A
51 PCLAF 3R K 008 2 3 T 1F 5 40 Jf # T
i A0 M e RS R R Y B R 2 —

1k

2 FRTIAR , HOV i 5 18 40 I 15 # GO/G 1 1 &

U0 4 B 43 ZLIEE] . HCV (89 NS5A A& 18 oo 32

155 PCLAF (1) 2% 3K 17 $90 ] 1T 982 40 Bt i 1l . PCLAF 11
il 79 o= 7 JE F2 R LA BELIET HCV 3030 B4 98 41 g
%‘Jt‘o

5

=

(1]

[2]

[3]

[4]

[3]

[6]

[7]

[8]

[9]

% X B

XIA C F, DONG X S, LI H, et al. Cancer statistics in China and
United States, 2022: profiles, trends, and determinants[J]. Chin
Med J (Engl), 2022, 135(5): 584-590.

TOMASIN R, BRUNI-CARDOSO A. The role of cellular
quiescence in cancer - beyond a quiet passenger[J]. J Cell Sci,
2022, 135(15): jcs259676.

KIM M J, CERVANTES C, JUNG Y S, et al. PAF remodels the
DREAM complex to bypass cell quiescence and promote lung
tumorigenesis[J]. Mol Cell, 2021, 81(8): 1698-1714.e6.
TAGLIAMENTO M, CELLA E, SACCO G, et al. EP08.01-088
direct acting antivirals (DAA) and immune checkpoint inhibitors
(ICIs) therapy in patients with lung cancer and hepatitis C[J]. J
Thorac Oncol, 2022, 17(S9): S384-S385.

HUANG D Q, SINGAL A G, KONO Y, et al. Changing global
epidemiology of liver cancer from 2010 to 2019: NASH is the
fastest growing cause of liver cancer[J]. Cell Metab, 2022, 34(7):
969-977.¢2.

WAKITA T, PIETSCHMANN T, KATO T, et al. Production of
infectious hepatitis C virus in tissue culture from a cloned viral
genome[J]. Nat Med, 2005, 11(7): 791-796.

CAO L N, ZHANG Y W, MI J X, et al. a-Hederin inhibits the
platelet activating factor-induced metastasis of HCC cells through
disruption of PAF/PTAFR axis cascaded STAT3/MMP-2
expression[J]. Pharmacol Res, 2022, 178: 106180.

HE B J, HU W B, ZHANG K, et al. Image segmentation
algorithm of lung cancer based on neural network model[J].
Expert Syst, 2022, 39(3): e12822.

ALBERTS C J, CLIFFORD G M, GEORGES D, et al. Worldwide

52

[10]

[11]

[12]

[13]

[14]

[15]

[16]

prevalence of hepatitis B virus and hepatitis C virus among
patients with cirrhosis at country, region, and global levels: a
systematic review[J]. Lancet Gastroenterol Hepatol, 2022, 7(8):
724-735.
ABDELMONEM M, WASIM H, ELHUSSENY A, et al. The
association between serum hyaluronic acid levels and routine
liver function tests in liver fibrotic HCV patients[J]. Am J Clin
Pathol, 2022, 158(S1): S118-S119.
SHEN Y C, HSU H C, LIN T M, et al. Hl-antihistamines reduce
the risk of hepatocellular carcinoma in patients with hepatitis B
virus, hepatitis C virus, or dual hepatitis B virus-hepatitis C virus
infection[J]. J Clin Oncol, 2022, 40(11): 1206-1219.
KADONOSONO T, MIYAMOTO K, SAKAI S, et al. AGE/
RAGE axis regulates reversible transition to quiescent states of
ALK-rearranged NSCLC and pancreatic cancer cells in
monolayer cultures[J]. Sci Rep, 2022, 12(1): 9886.
CHAIPUTTANAPUN P, LIRDPRAPAMONGKOL K,
THANAUSSAVADATE B, et al. Biphasic dose-dependent GO/
G1 and G2/M cell-cycle arrest by synthetic 2,3-arylpyridylindole
derivatives in a549 lung cancer cells[J]. ChemMedChem, 2022,
17(14): €202200127.
PUSTOVALOVA M, BLOKHINA T, ALHADDAD L, et al.
CD44" and CDI133" non-small cell lung cancer cells exhibit
DNA damage response pathways and dormant polyploid giant
cancer cell enrichment relating to their pS3 status[J]. Int J Mol
Sci, 2022, 23(9): 4922.
WIECEK A J, CUTTY S J, KORNAI D, et al. Genomic
hallmarks and therapeutic implications of GO cell cycle arrest in
cancer[J]. Genome Biol, 2023, 24(1): 128.
BI L, XIE C L, JIAO L J, et al. CPF impedes cell cycle re-entry
of quiescent lung cancer cells
suppression of FACT and ¢c-MYCJ[J]. J Cell Mol Med, 2020,

24(3): 2229-2239.

through transcriptional

(EFF i)

ARSI AR BG40, 258 ASVENBLIT S R0 T 2 A

e Ll A9 52 e e AL A 5 (0], R AR IR 2 2k,
45-

2024, 34(2):
52.

Cite this article as: LUO M, YANG J, QIN S. Effect of HCV on
hepatocellular carcinoma cell quiescence and its underlying
mechanism[J]. China Journal of Modern Medicine, 2024, 34(2):

45-

52.



