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[# Z B/ HETE U lEX HepG2.2.15 AUl LR EE T3 K 2 RNA (pregenomic RNA, peRNA ) ¥ 53¢ LUK £ JHi 28 & il
W S AT RERIVERIPLEN . Faik o A RO [ml v i 755 PO At b ¥ HepG2.2.15 2, 43 5dE A CCK-8 ¥ i 4HMIAR | SR 4
B A ik 4t 2 2 (real —time polymerase chain reaction, RT-PCR) | Tk EG G 25 Wz J56F 0 5 ( enzyme—linked immuno sorbent assay,
ELISA) J A6 0 20 B 7% AN Ma g T A0 1 A0 S 295 pgRNA ARG 35 I R0h BT 98 TR (hepatitis B sur—
face antigen, HBsAg) . L4 e PUJR (hepatitis B e antigen, HBeAg) LR DNA (hepatitis B virus DNA , HBV DNA) ; SZHF 42
i PCR VAR VYA HepG2.2.15 M 55 pgRNA 56 547 G (1 4 ZE R I 41 4% Bl F 4 (hepatocyte nuclear factor
4 HNF4a) P38 7K 134 (P38 mitogen—activated protein kinase, P3SMAPK) PR AR H RN G445 & 2 1 1 (CAMP responsive
element binding protein 1, CREB1) #% %% 5% K7 p65 (nuclear factor—kappa B p65,NF—kb p65) . 2H £ [ 2= Z Bt AL 1 (histone
deacetylase 1, HDAC1) i3 S ALY BRI 55 M) 0006 32K v %l B0 )7 = 1o (peroxisome proliferator—activated receptor gamma
coactivator 1-alpha, PGC—1a) S k%53 [HF 01 (forkhead box protein O1,FOXO01) AH IR R PTEAE EIHHT R 7 2 AHOCHE 1
(sirtuin 1,SIRT1) P53 mRNA 7KF-LL K pgRNA (3RIA T, AT I S35 PRl Bt 7 PO AU i vik 2 AR fh 5 pgRNA B B2 AR A AR OGPk
il 5 pgRNA ASAUARSCHE B i BE I JEAHH] Western blot 7E8E P BT /K P36 31E 75 PO AT B AR 1 BT b A 52, 25 R

i PUAIEXT HepG2.2.15 4 A A b 7 VR B2 LUK A St AR P Fry 400 T 48 T 5 57 PG A fo 0 M 0 T3 v Eﬁﬁﬁ%ﬁiﬂﬂﬂ@ﬁ
Z M AR GoGy 1, Midh T S HHZHAE LU B RFAR ; <& PO Athiiz U S B 1 HepG2.2.15 40N £ JF5 35 pgRNA, 72 h Z N L]
AR TR] SRR 3 VYA AN 24 h SRS IR L3R ) HBeAg 381 35 VYAt B fE E HNF4a mRNA (HNF4a
ﬁﬁﬁi@i_iiﬁ[l BRI 5 2 BT 20 SR A7 S BE B P HNF4a mRNA 28 fb#35 HBV pgRNA 28 {b 3t et
o G5 T VAU T AL 0 MO KPR 2 O TR 2 pgRNA 5 LS P 2 i ), JLATL I Ay 38 S 412 i 2 T 2 i s R 1
HNF4a B/‘J%‘:U_%}LB/‘ I
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Gemcitabine promotes hepatitis B virus pgRNA transcription and viral

replication in HepG2.2.15 cells and related molecular mechanisms
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(Department of Clinical Laboratory,Chengdu Military General Hospital)
[ Abstract]Objective : To investigate the effect of gemcitabine on hepatitis B virus(HBV) pregenomic RNA (pgRNA) transcription and
HBYV replication in HepG2.2.15 cells and its possible mechanisms. Methods . HepG2.2.15 cells were treated with different concentra—
tions of gemcitabine,and cell viability,apoptosis, cell cycle,intracellular HBV pgRNA, and HBsAg,HBeAg,HBV DNA in the cell
culture supernatant were measured by CCK8 assay,flow cytometry, qRT-PCR ,and ELISA respectively. The mRNA expression levels of
pgRNA transcription—related regulatory genes,hepatocyte nuclear factor 4a(HNF4a) ,P38 mitogen—activated protein kinase(P38MAPK) ,
CAMP responsive element binding protein 1(CREB1),nuclear factor-kappa B p65(NF—kb p65) ,histone deacetylase 1(HDAC1),per—
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BRIy 6 Rk SRV K la) ,forkhead box protein O1 (FOXOL1),sirtuinl (SIRT1),and
BE(EE A &, Email:byx410@163.com. P53,and pgRNA in HepG2.2.15 cells treated with gemcitabine
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were determined by real-time quantitative PCR. The correlations

between these genes and pgRNA with changes in gemcitabine
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concentration were analyzed to identify the gene with the highest correlation with pgRNA ,and the effect of gemcitabine on the protein ex—

pression of the gene was verified at the protein level using Western blot. Results : Gemcitabine showed a concentration— and dose—de—

pendent inhibitory effect on HepG2.2.15 cell growth; gemcitabine increased apoptosis; gemcitabine caused more cells to arrest in G¢G,

phase,and the proportion of cells in S phase decreased. Gemcitabine significantly increased HBV pgRNA in hepG2.2.15 cells in a

significant time— and dose—dependent manner within 72 h;treatment of cells with gemcitabine for 24 hours increased HBeAg in the

cell culture supernatant; gemcitabine promoted the mRNA and protein expression of HNF4a,and among all the genes involved in the

regulation of HBV transcription we detected,the changing trend of HNF4a mRNA expression was the most correlated with that of

HBV pgRNA. Conclusion . Gemcitabine can increase HBV pgRNA transcription and HBV replication at the cellular level by promoting

the expression of the HBV transcription factor HNF4a.
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RNA FIE A, A B AT i) 22 i 2 52 1 (9 18 771579,
PRI 5 P At 2 A 2 7K P 5 5 R B R e i & T
BE S Tl SZAN ) LI RE 00 S A R ME . ASBE
S HRRE R Y T OB 3 1 HepG2.2.15 4H
B A, WL AR I A A 0 7 52 K P 19 2 T
pgRNA Afiffi}55% 3% h HBeAg Al HBV DNA, #f5¢
T E VIR R R R . CHTR
B T UG AT DNA JR s} e B FIE 4R i, a5
M0 A% L4 T A ZR 4R DNA (covalently closed
circular DNA , cccDNA) 5% 4 pgRNA | FiH pgRNA
Bl s SR BE RS2, IR pgRNA BYHE s 12 &
J 2 A9 S ) PR SGBE B — PR, ASSEERAG I 1R

Wi 95 B 7% S5 peRNA (1% 55 R | 1] B s i i
AR AR R 1 mRNA 13k, I EED
AR AR 3 4kt . — T2 P3SMAPK LUK H:
TR SN NF-xb .CREBI1 P53 i&4%; — 25t
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1.1 ##

L1l itk AFPEAIE R HepG2.2.15, 5L T L s %
W4 SE AL W 10 P T F A R A BR A A

112 259 Feaatan) i S PR R 3 VU A (B TR SR
Al IR AL GRRHE cellmax 23 #] ) ; DMEM $5775E PBS |
TR (5 Ghico A ;G418 (T BioFroxx A H] 2l =
98%) ; TransDetect® Cell Counting Kit(CCK) (At &4 49
FARA PR ) 5 200 B JR 40 55 40 B T A3 7 £ . Annexin
V-FITC 2B Tl 500 £ ( FiEE3E 2 R4 A ) s TransZol Up
Plus RNA Kit RNA TransScript Green One —Step qRT —PCR
SuperMix I & (A SRS AEWHE ARG RAF) ; LBFR
WAL IR £ (PCR-TEOCHRENE ) (WP I KA 2L
ARG BRA W) 3 LSBT 5 g R T U2 Wil R & (BERk
PED) O RIEE e AN & (R S e ik ) (ALaT
TR ED A A BRA D) s BCA A 1 e B I 5 1X70) 8 (38
PR NAELY/Es %/ N/NI DS

12 F#*

12,1 4IJEE3E HepG2.2.15 SE4 573 . DMEM = BikE 37
I 1% ERET R 100 pg/mL #5400 AR 75 8 A
380 wg/mL [ G418, AT IR IA G418; K55 1F .
5%C0,,37 °C, 1N 36%,
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122 feEI B 6 LA 96 FLAL 4K 2R . Collagen
I RatTail Natural FURMEEHE 500 : 0.5723 : 6.66 K ELHIIRA
BIS) BUBE TR, IA 6 FLAR 5L # 96 FLAR 1, 58 4 4 s ARUIS
FCE 4 h DAL, WO IROS , PBS W 2 3 5 REAT T 4 A
AT
123 CCK-8 F4ipiatt  HepG2.2.15 444541 3 000,
6 000,10 000 2l (v B 4280 T 96 FLAR , (i FHIE G418 1)
SEARRE IR SR AMUEERD 24 h TRSE R NEEESS | E AR
PSS 25359755 200 wL, & WS AR R 0,0.5.1.2.5,
10,20.30.40.50.70 F1 100 wmol/L, {525 1E FH 24 48 LI K&
72 h JEWH I, FFLINA 110 pL B97 10 wL CCK-8 fY
BRI B AN AN A R4 TP kS8 5 2 h, Y
W5E 450 nm ZLFIEEEE (optical density, OD){E , AS [R5
PO AT HepG2.2.15 4 JfL A 30 il 2 =[ (X IR ZH OD {H-I%
fL OD {8)-(JHZ54H OD {H-I#ZfL OD {8) /(X f&2H OD {H-
WESL oD 1),
124 FaCHn oA B S AT % HepG2.2.15 #2
FhFRF AR AR 6 FLAR D HEF BN 1x10° ANAL, 24 WS
YRS S EE TR 5 2GR 25V E 4350 0.2.20
50,70 #1100 pmol/L,48 h 5 HAL4HME, T/ AnnexinV-FITC
yete AR AR A A I T 5 70% 1P 0K 2L BERE 72 24 h,
PTG {05 I8 A ARG 200 S 3
1.2.5  ELISA YRGS POl X 4niEE % 134 HBsAg HBeAg,
SR RE R PCR KGN+ PG Al i X 4 55 5% B3 HBV DNA 1)
MK HepG2.2.15 A0 T 25 em® UAEES TR, BHIS x
105 N4, 0.2.20.50 .70 F1 100 mol/L 1475 76 4lh 352 4b 5
A1 24 h, L& 3 000 v/min .0 5 min, B 1K, EE
Wikl HBsAg HBeAg Al HBV DNA,
1.2.6  4RHURNA, 52 E /& PCR A&l HBV pgRNA DL K 4%
pgRNA R i Sk IR K H4 HepG2.2.15 AlififLd%
BT IR AL B U 1 6 FUAR T, 3R 5 1x10° ~/FL,24 h
J M 50 A I RE Ay 2 R SR 25 VR B 43 R 0.2
20,50 pmol/L, 254153 BIVEF 24 48,72 F1 96 h J i i TransZol
Up Plus RNA Kit ## 5 RNA, S 5 PCR K5 2 )19 8
peRNA DL A3 S e mRNA 3Rk 4,
1.2.7  Western blot 2460 3 P4 Al 75 X} HNF4a 25 [ 52 35 1
BI5 M K HepG2.2.15 40 M 4% AN TR SR AL 9 4 1Y 6 FLAR
BRI N 1x10° AL, 24 h S AN SE AR | Sy A
REFREL U IE 4y 5 0.,0.1.,0.2.,2.,20,50,70 Al
100 wmol/L, Z5¥1EH] 24 h JEHREUE 1, Western blot 7445
EARILHE,
13 %itsam

K H SPSS17.0 #EA TS Hr , SE 30 45 5 R 42 +
W2 (x £5)Fom . BARIMTIES KL , 2B AT A IR
Gy AT 2R IRDECHE R EG R FH P A ST REAS o 1556, 22 40 38K
AR B 38 7 25 93BT, AH DG 43 BT R L Pearson FLZkAH
AT A3HT s B BAGATT A LA Ai |, IR LR FH I REAR
PR K6 /K ifE @=0.05,

2.1 & EAE st K B Hh

W PGS HepG2.2.15 1 Y A= B A I/, 4%
72 h P RIS 24 h A0S 75%~100% ;48 h
AN TG 30%~65% ;72 h AU IE P 15%~50% ; HL 45T (8] 44
2 B P Bt v B S AINTTRE (IR (0~ 100 pumol/L) . W3R 1,

F1 HAMENARERKEERZm(%)

R Y
" ?ﬁjﬁﬁ 24 h AT 48 h ANTEYE 72 h A0

0 100.00 100.00 100.00

0.5 105.60 64.56 52.01

1 95.67 59.01 42.50

2 105.65 60.09 4433

5 87.36 5424 20.83

10 95.86 46.11 28.16

20 89.57 4181 2739

30 87.23 40.75 24.05

40 82.92 38.47 18.40

50 85.73 38.15 17.00

70 8131 36.62 17.27

100 75.50 31.98 13.66

22 FEMEIMILHE TR

555 HRAAH B, 75 P Al B 48 HepG2.2.15 AR I
T-%(2,20,50,70,100 pmol/L V¢ 5 PUAthiTZ P 43-51°450.014 |
0.001.,0.003.,0.043 #11 0.000) , 7 P4 flb {5 A H4 Il HepG2.2.15
HHRFET 2R AR H (G IIR ER  2 P U 50 pumol/L
e 5 Y Ath 2 2H 40 AR BE T X BR A A A I 8 (=
0.004) , FAUR LI MU (P>0.05) , T3 4L 4 e T3
YIE 15%L0F . W3 2,

F2 HAMENARBTHRN(x+s,n=3,%)

R e B 2

: fﬁffig AT AN émﬂ/jf;f :
0 6.10 +2.34 0.70 £ 0.10 6.80+2.43
2 6.50 + 1.80 2.90 + 0.92¢ 9.40 + 2.66

20 9.53 +1.65 6.20 + 1.08* 1573 +2.71*

50 14.67 +0.76* 7.87 £0.72* 22.5+1.26°

70 9.30+0.42 6.10 +0.57* 15.40 + 0.99°

100 10.00 +2.13 473 +0.51* 14.73 + 1.62°

VEa, 5XTIRZAI L, P<0.05

23 FEHIEAT HepG2.2.15 40 B #1649 %o

5 B A L, 35 P A4 HepG2.2.15 AN £ 4bF
GGy 11(2.20.50,70 . 100 wmol/L ¥ 5 75 PU AL 40 P {8 53 5
4 0.000.,0.000.0.001,0.000.,0.001) , 75 PEAB A b T S #AHY
HepG2.2.15 4 He B 2> (P (B354 0.000,0.001,0.000
0.000.0.000), .33,
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®3 HAMEHEEERRINE (x+5,0=3)

PG A A

(ol GG, 1 (%) SHI (%) GM (%)

0 3936 +£2.86  49.37+2.38 13.27 +0.72

2 7231+377*  1691£274 1077 +1.19*
20 7166 +3.19"  1649+558  11.85+3.77
50 73.63+551°  17.65+£333  10.05+2.80
70 69.93+3.62"  1853+391°  1154+1.04

100 7323+537" 1859191 8.19+4.12
e ra, GXTREL A L, P<0.05

24 EEMES HepG2.2.15 a it k%% + HBsAg HBeAg,
HBV DNA # %

K F8br HBsAg FHZ4H LI e X B2 24 14 | PRt AN
MBI R EE R0 SR IR (5R 4) , 5 P b s
J HepG2.2.15 41 i 5 5% I3 Wi ' i) HBeAg (2,20,50,70,
100 pwmol/L ¥ B 75 P A4 P {E 4397k 0.011,0.005 ,0.008
0.000,0.005) , K&ilFEHE HBV DNA Bdli AR5 G 1E 8000 ,2.
20.,50,70,100 wmol/L ¥ B 21 43 3| 55 X} BRZHJEA 5 PO AR AR Bk N
K86, P A 43 %) 4 0.100,0.200.,0.100,0.100.,0.100.,0.100, 14
KT 0.05, F W PEAIE T BR3P HBV DNA MR,
EAREAGIFER,

F4 FEME HepG2.2.15 4HA L%k HBeAg.
HBV DNA 40 ( x +5,n=3)

K273
HBeAg ( S/CO) HBV DNA (1U/mL)
(pmol/L)

0 726 +2.11 188.33 +32.31
2 14.90 +2.07 7103.10 =3 012.05

20 23.70 +0.10° 423.13 +82.38

50 17.30 +2.82¢ 346.33 +37.76
70 23.23 +1.20" 3390.63 2 469.44
100 16.07 + 1.79* 5648.93 +2391.98

25 FHMIERT HepG2.2.15 tafet LI 7% pgRNA #9% v

24 48 72 h [Ny VAl i B 0G0 HepG2.2.15 41 g
(¥ Z JF 2 peRNA (1545 [ (0% BRZ1HMI 1L, 24 b BF 2,20,
50 pmol/L 7 PG AL ZH (49 P {E 23 14 0.005.0.001,0.006;
48 h it P {E 43 51k 0.004,0.000,0.024;72 h i P K 5351k
0.003,0.003,0.001) , # VG filF 3 E0¥) Z P 8 pgRNA HH4 i1
S T AR ) LA R R AR, 25 E T HepG2.2.15

AN 96 h, ZIFHGEE pgRNA H8J0 14 1 5 A 75 B {2 (P {H 5
4 0.026,0.117.,0.092) , BETNEEAE 96 h B JoRsf a] 44 Pk
(F5.K1),

- 20 pwmol/L
I 50 pmol/L

pgRNA

a: SXTRRALAH L, P<0.05

1 EEMRZAFKE pgRNA Rk BN

2.6 F AL T g & pgRNA A8 % 89 45 KA 42 B 7
mRNA #9% A B & & F mRNA E4tl peRNA &AL e 48 %
M

2.6.1 T PGMIEAT pgRNA 2 pgRNA % 5 45 HE 1 mRNA
FAMsEm AR R (R 6) VSR HepG2.2.154
MiJe , 22580 psRNA P38MAPK \NF-kb p65 .CREBI . HNF4a |
FOXO1 mRNA AXF 25 5 W 3 ; PS3 mRNA AN ik &t
A 8 HA 50 wmol/L 414 B E M PGC-1a .
HDAC1 mRNA £ B4 (HAS B 2514 ; SIRTI mRNA
55 LA HLAR AL AN 4

2.6.2 AR IE mRNA &35 R 75 7 Al ik
AR AR peRNA Rk b B AT AR
e B T TE AR ] T HepG2.2.15 4HJi 48 h, K 2 FF4
7 pgRNA LK 4% pgRNA #5583 ] mRNA fYFRIA R (il
FHARSEPIM E ZT5 15 peRNA 355 1258 A A %
FER mRNA FRik B0 22 (EIEA A M 8T, 255 R (B 2,
K 3. 4), 5 3 NEER 9 5 pgRNA HFE SR T4
IR v | B 75 PH A IR FE (9 22 4k HNF4a mRNA Ry 728
TEHEH peRNA AR {L RS AH I fe =i (7=0.934, P=0.020),
HAEH mRNA 2L #3 5 pgRNA AL MR B3
(4 P>0.05),

*5 HEMENZHHS pgRNA RIEEHEN (x +5,n=3)

P ABEEHE ((pmol/L) 24h 72h 96 h
0 1.26 +0.23 1.06£0.11 1.3420.54 1.15+0.15
2 2.07+0.11° 2.76 £ 0.47* 4.11 £0.53° 3.40 +1.13°
20 3.13+£0.27* 3.34 +£0.20" 4.47 +0.63" 2.10+£0.81
50 3.08 £ 0.54* 3.64 +0.74* 5.38 £ 0.65° 2.99 + 1.06

e ra, SXT LI EL , P<0.05
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* 6 TEHEMES pgRNA B pgRNA #ERiEZEEE mRNA RiXM T ( x £5,n=6)

RNAE A X B2 2 pwmol/L 20 pmol/L 50 wmol/L 70 pmol/L 100 pmol/L
peRNA 1.11+0.24 374+ 1.16° 2.97 +0.55° 439 +2.14 3.11+0.33 3.15 + 0.44°
P38MAPK 1.05+0.21 3.63 = 0.83 4.00 +0.59 441 +1.68 4.13 + 1.05* 2,69+ 129
NF-kb p65 0.86 + 0.34 136 +0.33" 179 +0.61° 2.05 = 0.82° 1.45 +0.66" 1.15+0.17

CREB1 0.88 +0.19 1.72 036 1.87 030 1.70 £ 0.81 1.75 £0.39 1.15+0.20

P53 0.86+0.21 0.93 +0.23 1.00 +0.33 1.47 £ 0.49° 1.37 +0.64 1.02 +£0.37

HNF4 o 0.96 + 0.41 1.99 +0.28° 1.86 £0.15 2.05 + 0.63* 1.67 £0.14" 1.49 + 035
FOXO1 1.87 +0.81 441 £0.73 3.74+0.19* 3.40 + 1.34° 430 +3.07 420+ 123
PGC-1« 0.99 +0.30 1.32+0.51 1.20+0.49 129 +0.44 1.40 + 0.66 1.01+0.27

HDACI 1.65+1.02 237+ 1.00 2.25+0.70 223+ 1.02 1.93+1.42 130+ 0.21

SIRTI 0.50 +0.27 0.64+0.15 0.66 +0.21 0.47 +0.22 0.62 +0.20 0.47 +0.17

TE a: G0 HRLUAALL , P<0.05 3 (T 299 IR TR FIZY 5 4 RNA (R ik it

[ r=0715.P0175 — [ 060247 —
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o ] | . !
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® ®
3. E
= ==}

NAav G 13)%% AV \\\» \‘\/ AV L
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r=0.487, P=0.406 r=0.434, P=0.465
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pgRNA CREBI pgRNA P53
G AT R ED] mRNA B 75 79 fhs ik 1 A (L i
2 12— ( P38 MAPK Il & B Tiff##% R E F NF-xb CREB1.P53 1% ) & mRNA ZE{Li#a$5 pgRNA Z{L 8B iiE % 4
2.7 FHAE I HepG2.2.15 48 it HNFda & & &L T8 A 7 VAl Y £ S 8L HepG2.2.15 4 HNF4a 25 1 1032

%ﬁ"ﬁl Mo
B ACHIER 100 wmollL 41, SXE ALK G iy (R T S),
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[ r=0:526, P=0.362— [—=0.716,P=0.173— [ r=0.934,P=0.020—
10 | 1T | 107 1] 1007 [ I
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pgRNA PGC-1a peRNA FOXO01 pgRNA HNF4 o

T TR g 45 B mRNA Bl T PG A e e 2 A8 fh 1y 4
B3 &2 (#FEF HNF4 o FOXO1 IR FEFHLEEFERF PGC-1 o &2 ) & mRNA L5315 pgRNA oL a3 aHE 5 14

— r=0.767 , P=0.130 — — r=0231,P=0709 —
10y 7 1 ] 10 [ |

I i
> 3
®o4 ® 4
= <
Z Z
= [==1
2 2
0 0 .
PRI R IR SRR B G VW WV G G G
*}‘%m%%\’@\’:n\’@ s )\Qm\”%\’;&\’q‘%?‘@\»“‘ P v ¥ r\m";gv e v Wio “;Q\»
pegRNA HDACI pgRNA SIRTI

TR R A FE ] mRNA B DA ik J3 A8 Ak B
B 4 #®72=(XZELE HDAC1.SIRT1 %12 )mRNA ZZ{L #4315 pgRNA L B HME X
R7 FEMENES HNF4 o iR

B P ATV (wmol/L) HNF4 o JREE{E /GAPDH JKJE {E 3 it
0 1.000
0.1 1214
o 1303 ARSEGE B T AN [] v BE DL K B[] 5 7 P At i
2 1.556 VIl 2 HF 8 pgRNA 23k, FLAT B S ] L R
20 1.071 AR, 401 3% LIS W HBV DNA A —E 2
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