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Effect of histone deacetylase inhibitor on HBV replication
Chen Ke ,Ren Jihua,Song Chunli,Ran Longkuan ,Li Wanyu,Chen Juan
(Key Laboratory of Molecular Biology on Infectious Diseases ,Ministry of Education,
Chongqing Medical University)

[ Abstract)Objective : To investigate the effect of SIRTI inhibitor sirtinol, trichostatin A (TSA) on hepatitis B virus (HBV) replication
and to discuss the role of histone deacetylase in the process of HBV replication. Methods : The tolerance degree of HepG2.2.15 cell to
sirtinol and TSA was determined by MTS assay. The effects of sirtinol and TSA on the expression of HBV replicative intermediates were
measured by real-time PCR and Southern blot. The effects of sirtinol and TSA on the expression of HBc, HBsAg and HBeAg were
analyzed by Western blot and ELISA. Results ; Sirtinol inhibited the expression of HBV replicative intermediates and HBc as well
as the secretion of HBsAg and HBeAg. TSA promoted the HBV replication. Conclusion ;SIRT1 inhibitor sirtinol may have anti-HBV

potentiality.
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FFE AR ZHER e 5 e A DA S A i i R Y
JETTAEY, SIRTL J& T 28 HDAC, 5 1 | 1 28HDACs
A AEY2ERRE, T | 1128 HDACs 60550 g h
R 2 (trichostatin A, TSA) ANREF ] SIRT1 BY7%
PEOL TRIRE  SIRT ¢S HEA 6157 sirtinol AN BEAD 1
I . 125 HDACs W&, A SCHRHRIE , 5 cccDNA
255 AR H3/H4 1 CBHERASREITE HBV (5%
TN AR S AT T AL A LIRS XSS HBY
IR,

1 #REFZE

1.1 A

HepG2.2.15 #0 Jif W T 36 [ 455 =0 5% 552 ) 4L 77 )% TSA
(T1952) sirtinol (S7942) 1T Sigma /A7), MTS 17 £ (G3582)
) T Promega,SYBR Green (04913914001) 4T Roche 2~ 7],
HT HBc(B0586) 1T Dako,$T B-actin(sc—1616-R) T Santa
Cruz Biotechnolog, ELISA 137 &)+ KHB,
12 F&k
12,1 #ERFE  HepG2.2.15 4Il RELF: T 54 10%64:
Mi% , 400 wg/ml G418 1) MEM Bt 185 5%C0,,37 C
IR TP R R
122 MTS 528 2x10° 4> HepG2.2.15 41 3 7 T 96 fL
e, 56 2 KAE 100 pl EEFEREE PRIV sirtinol  TSA (3
724 DMSO), L DMSO X AEH 3 d J& , x5kt
A 20 pl 357 & H B9 Solution Reagent,5%C0,,37 CHFHE 1 h
J& ,490 nmol/L T2 EE(E
1.2.3 40 HBV DNA $2HURT Southern blot 204 PBS &
¥ 6 FLAR P4 2 YRIE, IIA 0.5 ml 4B 2% (10 mmol/L
Tris—HCI pH 8.0.1 mmol/L. EDTA 1% NP-40 il 2%JH) | 1
51)5,37 CHEE 15 min, PO AL RLH W, 15 000 g =50
5 min, 7E_FIETNA 40 U/ml DNase I F1 10 mmol/L MgCl,,
37 CHFH 4 h J5 /A 200 pl 35% PEG 8000 (% 1.5 mmol/L
NaCl),7K¥& 1 h J&,11 000 g 4 CE.L> 5 min, 7 B35, A
0.5 ml 2 K 1HALHE (0.5% SDS, 150 mmol/L NaCl,25 mmol/L
Tris—HCI pH8.0 F1 10 mmol/L EDTA)FI 12.5 pl 20 mg/ml &[4
Bl K (Takara) 45 CAKISR . SHATREY AR . 70% LB
ULVE, TE ZE A% HBV DNA, 2L HBV DNA 48 0.9%
SRR FLK , BB I IR ILFEIE 120 “CRAIE  F%3E 1 h,
T =R iE DNA #5238 . SRJE DRIK Ab2: 8 |
FARE R bRicgii,
1.2.4 Real-time PCR  #EH HBV ZHldalfAk, #4208 SYBR
Green (Roche , Germany ) 158 B = B il 5z 7 448 28 FllisE ¥ e i 2%
4 ,HBV DNA 51#, LUi514) .5’ ~-CCTAGTAGTCAGTTATGT-
CAAC-3’, Fii#514).5’ - TCTATAAGCTGGAGGAGTGCGA-3"

1.2.5 Western blot K501 WA, FH PBS /N k %k 2 I
Ja , INAFHRIAT RIPA 245 R (# Protease inhibitor, PI)
15 min J AR ZEAR S0, RBRANIEAT v, T BCA YA @ 2R
R, B (30 pe) AN E R A LFE, F 12%09 SDS-
PAGE /3B &G , 7 Bio-Rad M U542 B 1k d L 90 V
HLAE M 3 b ARSI NC IR 5% Is Wikt i 1 he i448
i E ALY NC BERE T —H0 (LA 1:1 000 B —
), 4 CHRHIKWF SR, RJG L TBS-T ¥k 3 Ik, &K 10
min, 30 (BIBAR T A ALY BFAR G 19 RPTA TG PLik, LA
E WL 1:2 000 Fks) , IR T HEIRIEE 2 h, Vil 3 e,
ECL 5%, LA B-actin FHNZ:,
1.2.6 HBsAg Fl HBeAg FIRIN  Fie HE JHHX 50 28 W Bt 6
(ELISA ) 371 & kil 240 i 5 37 S P () HBsAg A1 HBeAg 7K
13 gitsFas

SR H SPSS 17.0 8 T 881, FER BUA R 207 22 00T
K3 7K HE «=0.05,,

2 &% R

2.1 HepG2.2.15 4afiL5t sirtinol [ TSA #) % A2 o7

9 T BAIE sirtinol \ TSA X+ HBV & il it 5% 1 -0k £ sirti-
nol [ TSA M ZHMIREMEXTZE SR T4, /EH X HepG2.2.15 4Hffd
T MTS 2987, 25 R B sirtinol AN HIHEEE (1C50) >~ 100
wmol//L(F 1,8 1A),TSA A9 ICs 24 300 nmol/L(/&l 1B . 2),

F£ 1 MTS 4347 sirtinol FIZBREEME ( n=3,x =5 )
Tab.1 Cytotoxicity of sirtinol analyzed by MTS assay

(n=3,x+s)
iVl AMAFTEH (% )
0 pmol/L 99.67 +3.51
25 pmol/L 97.00 + 1.00
50 pmol/L 84.67 +2.52
75 pmol/L 67.0 £2.65
100 pmol/L 50.67 +2.52
125 pmol/L 33.67 £3.21
150 pmol/L 18.33+2.52

Fz2 MTSo# TSAWAMEZM (n=8,x+s)
Tab.2 Cytotoxicity of TSA analyzed by MTS assay ( n=3,x +s )

Zibl| ARG (%)

0 pmol/L 103.33 +4.04
100 nmol/L 95.00 + 1.00
200 nmol/L 86.67 £2.52
300 nmol/L 49.67 +1.53
400 nmol/L 39.67 +1.53
500 nmol/L. 31.33+4.04
600 nmol/L. 11.33+£1.53
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K5 322 T35 H 9 HBsAg I HBeAg, 255 i 7sirtinol BERH
~ 107 . o B HBsAg(0 pmol/L vs. 25 pmol/L, P=0.009;0 wmol/L, vs.
5 B . 50 wmol/L, P=0.001)Fl HBeAg ({43140 wmol/L vs. 25 pwmol/L,
50 & 50
= E P=0.001;0 pmol/L vs. 50 pmol/L,P=0.000), LI 5 3 4,
= 259 = 251
= =
] T T T T v 0 T T v sirtinol
00 05 1.0 15 20 25 1 2 3 M 0 pmol/l. 25 pmol/L. 50 pmol/L.

Log(sirtinol wmol/L) Log(TSA nmol/L)
A. MTS 53H7 sirtinol (YAHITENE B, MTS 204 TSA B4R 254
B 1 MTS 4347 sirtinol  TSA RI4ARE F 1%
Fig.1 Cytotoxicity of sirtinol and TSA analyzed by MTS assay

2.2 Sirtinol & HBV %] 49% @

25 wmol/L sirtinol F1 50 wmol/L sirtinol 53 WEFH T HepG
22.15 I 2 d, FEFHEFRHLAP Y sirtinol, 4KSE8555 5 d, H real-
time PCR &3, R [A) V& ¥ sirtinol 2L 385 , 551 HepG2.2.15
YA HF-34 HBV 48 DR 111,56 .40 (812,38 3), 13
B sirtinol BE & HEFIH] HBV A9355K (0 wmol/L vs. 25 pwmol/L,
P=0.000;0 pwmol/L vs. 50 wmol/L, P=0.000),Southern blot if—
HUE 52 sirtinol A BH & Hb B0 ) HBV &2 461 b ] 44 1 £ 35
(K3),
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a. 5 0 pmol/L 41AH E , 227 HAT G 2478 X

E 2 Real-time PCR #&ill sirtinol Xt HBV & % i a4 1% B 540
Fig.2 Effect of sirtinol on the expression of HBV replicative

intermediates determined by real-time PCR

% 3 Real-time PCR #illl sirtinol X HBV £ &Il rh (8 {4 5 1% H 8500
(n=3,x+s)
Tab.3 Effect of sirtinol on the expression of HBV replicative

intermediates determined by real-time PCR( n=3,x s )

Wil BN HBV #5008 (A4)
0 pmol/L 111.00 + 13.53
25 mol/L 56.67 + 8.50"
50 pmol/L 40.67 +5.51°

T :a, 5 0 wmol/L A I, 25 HA G4 L

2.3 sirtinol * HBV A8 % & & & ik #9754

HepG2.2.15 #2852 LA_b AR [ 9 b 215 (4h 37 3% 4n
2.2) ARG FRIE 135 AR AN & 45T, Western blot /i,
sirtinol REMT AN HBV #2085 11 (HBe) 193Kk ([514) ,ELISA

reDNA

3200 bp dsDNA

ssDNA

1 800 bp

reDNA : HBV NG HIFRIR DNA;dsDNA: HBV XU DNA;
ssDNA: HBV 515 DNA;M:HBV DNA marker
[# 3 Southern blot #ll sirtinol X HBV £ #i f1 jB) 3% 1% A9 841
Fig.3 Effect of sirtinol on the expression of HBV replicative

intermediates determined by Southern blot

25 pmol/L 50 pwmol/L

sirtinol 0 pmol/L

e @ -

& 4 Western blot #ill sirtinol 3 HBc FiXAIF M
Fig.4 Effect of sirtinol on the expression of HBc measured
by Western blot
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a. 5 0 pmol/L AIAH L, 22 5 A S X
5 ELISA #illl sirtinol X HBsAg.HBeAg 43 il I 25 it
Fig.5 Effect of sirtinol on the secretion of HBsAg and HBeAg
measured by ELISA

% 4 ELISA# sirtinol 3 HBsAg.HBeAg 43 it 550
(n=3,x%s)
Tab.4 Effect of sirtinol on the secretion of HBsAg and HBeAg
measured by ELISA(n=3,x+s)

e 0 pmol/L 25 pmol/L 50 pmol/L
HBsAg/Mh (%)  101.67 £6.69 7533 +6.51°  55.33 + 6.66°
HBeAgs b (%)  101.00+6.51  72.67+4.73*  45.00 + 6.00"

TE:a,'5 0 wmol/L 4HAHIL , 225 HATGEI 7 5 X

2.4 TSA *F HBV A% 643k
100 nmol/L TSA 1 200 nmol/L TSA 43 5WEF T HepG2.2.15
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A 3 d, FEEB IR EE P TSA, 848228553 2 d, ] real-time
PCR &3, AR TSA ZbBUS A4 HepG2.2.15 A1y
HBV $£ D105 900 99,185 263 4~ (K1 6. .35) , il TSA fig
B 8 2 7 HBV AYZE34 (0 nmol/L vs. 100 nmol/L, P=0.000;
0 nmol/L vs. 200 nmol/L, P=0.000) , Southern blot #f— 5L
TSA figHH @it HBV & PRIk (7).,
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=
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=

= 80]
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a. 5 0 nmol/L ZHAH It , 25 57 HA it #7E X

E 6 Real-time PCR #&ill TSA Xt HBV £ It a1k K 1% 9 220
Fig.6 Effect of TSA on the expression of HBV replicative
intermediates determined by real-time PCR
%5 Real-time PCR #illl TSA Xt HBV & it (8] fk 5% ik B 220
(n=8,x+s)
Tab.5 Effect of TSA on the expression of HBV replicative

intermediates determined by real-time PCR( n=3,x +s )

SR FEAHNE HBV $5 01K (A4>)
0 nmol/L 99.00 x9.17
100 nmol/L 185.00 + 12.00°

200 nmol/L 263.67 + 14.05°

¥ a5 0 nmol/L ML, 22 R BEAT G 2R3 X

TSA
M 0 nmol/L, 100 nmol/L, 200 nmol/L

rcDNA

3 200 bp ssDNA

1800 bp

reDNA : HBV A HIFRIR DNA;ssDNA: HBV XUk DNA;
M:HBV DNA marker
7 Southern blot #ill TSA 33 HBV & il A 18] 3% 34 9 22 i
Fig.7 Effect of TSA on the expression of HBV replicative

intermediates determined by Southern blot

2.5 TSA *f HBV A8 & & £k 6%

HepG2.2.15 4 it LA AR ) 0 b 385 (b3R5 s an
2.4) W AERE SR T i IS UM 85 1 5T, Western blot {7,
TSA R AR i HBV #0081 (HBe) 235 (] 8) ,ELISA
KR 23 135 5 1) HBsAg Fl HBeAg, 45 5 i /R TSA HEW]
BAEPE HBsAg(0 nmol/L vs. 100 nmol/L, P=0.02;0 nmol/L vs.
200 nmol/L, P=0.000) 1 HBeAg (0 nmol/L vs. 100 nmol/L, P=
0.05;0 nmol/L vs. 200 nmol/L, P=0.001) {73 (1 9 .3 6) .

TSA 0 nmol/LL 100 wmol/L. 200 nmol/L

8 Western blot #:ill TSA XF HBc ik HIZ0H
Fig.8 Effect of TSA on the expression of HBc measured
by Western blot
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a. 5 0 nmol/L 4iAHH, 2R HAT G THE X
9 ELISA #ill TSA X} HBsAg.HBeAg 4ii By 220
Fig.9 Effect of TSA on the secretion of HBsAg and HBeAg
measured by ELISA

% 6 ELISA #&MIARERE TSA 3 HBsAg.HBeAg 43 ik i35 M
(n=3,x+s)
Tab.6 Effect of different concentrations of TSA on the secretion
of HBsAg and HBeAg measured by ELISA( n=3,x +s )

e 0 nmol/L 100 nmol/LL 200 nmol/L,
HBsAg/M il (%) 5533 +8.02 7433 +8.62 101.33 £5.13°
HBeAg/ i (%) 4933 +6.51 72.67+8.62°  102.67«17.16"

Hra, 5 0 nmol/L A HL, 22 57 A Geit# i X

303 i

HBV KK ZH K2y 3.2 kb, HEB MR BUEEDNA
HA i 3o 78 e FE A  F A reDNA FE AL AT co-
¢DNA, cceDNA & HBV Fri mRNA B g, 5
Z PP R A B2 B 1 ) 2 s s i e e fk>-3)
HIE ibr s B FE I a8 . BAT, 2T 5Tk S
cceDNA [ F W AL A& 1 T LA B2 PR 4% HBV &
32 Pollicino 25 & M 5 cccDNA 454 1 H3/H4
HHE M B IRZS AT LLVE T HBV 42 6l HI
HDAC S50 Al LIE#E HBV A9 ), Belloni Z5E2HT
Kt KIN cccDNA FM LR S5 AEIH Y HBV e
AR 7, 403 HDAC(CBP p300 . PCAF/GCNS5 )
Hl HDAC (HDACT SIRT1) #5553 1 cccDNA i
113 —2E 52 HDACL 1 SIRT1 55423 cceDNA )
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Z/0 5 HBV IR, I, AWT58 5 5B
581 1 | 1125 HDACs #llifil5) , SIRT1 #1155 X} HBV
AN sZ R AR & B T 2 1128 HDACs #iiil
FITSA X} HBV ZHil45200 , 5 Belloni 212% 31— 34,
real-time PCR 1l Southern blot 28556 7 A ARIESL T
TSA ¥45% T HBV WU GlRE ), 30 8 2 2 At
S8 KB SIRT1 A sirtinol X} HBV A4 52 il I
FTHIHRVER, X—&35 Belloni SR E A AH
— 3, HRIRAY S, Belloni 2515 82 H 7 Huh—7
8¢ HepG2 4 Jf rf I i 2238 1 7 2E A HBV ¢ HBx
ZRASHY HBV , K% HBx 2878 J5 35 4E 5] ccecDNA i
Je Ry SIRTL 7K V-3 I F HBV (14 £ 3k 7K F- %
I, FF AR B GESIRT 7EAR A 63k HBVIW 4 7=
txt HBV & JAEE R, 38 A TR A a9
PRAAFEMA T | 1125 HDACs nlfiglid i B i £
FEARIRZS ITTTE ceeDNA T AR B 55 G P &
P25 EEAYIhAE M SIRT1 WA G i = e AL
M #E HBV A% i

H i, — & SIRT1 1 il 77 A 4k 4% & 2, 146
sirtinol ™ nicotinamide ' splitomicin ! cambinol "9
tenovins!"145 | FLHP sirtinol J& SIRT1 A 45 5 11 il
F, FEAIH B2 HDAC B, AEBAIE &
B SIRT1 $i5] sirtinol YEFH T HepG2.2.15 41 Ji5
sirtinol JEHL 1 HT HBV {E M, /> T 2 Ff HBV K
43 FHIZEIA, W HBV DNA (HBc HBsAg HBeAg%s,
67825 HBV [ 52 51 35 oAl X e gh SRl
B T 28 1128 HDACs i AJ& SIRT1 ZE P8 ceeD-
NA e o fA e W ist 1% 24 5 T & #5245 EZMVER .
JRUE X e 5 I H WA | sirtinol 1A= W) 8L TR
ARSI FARRIESE B 2GR IR YT
HBV BRI AR BRI T — P s B &

Z % X #
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