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SIRT3 M=% A imEiE KM E 2Ny

Rt £E FF AR EFRT
(R R} R G0 70 T AR5 2808 B a SE 30 2, K 400016)

WE % XI5 7 SIRT3i%3h 7l (Honokiol, HKL)%t Z A 9% 2 (Hepatitis B virus, HBV)4% & A=
A H8%m . 3 I HepG2-NTCPA= AR AT 4m il (primary human hepatocytes, PHH), &% #HBV# Utz
J&, I Honokiol(5 pmol/L. 10 umol/L. 20 pumol/L)&t 22 40 el /5 4% 4235 < 10 K, i@ 1T % X & FPCRIE
M| £JPI HBV DNA.. cccDNAZHBY RNAsK-F, Southern blot 5 ¥t — SRl &P HBY DNAAT.
M) FESIRT3-KO % i, # M| L IRSIRT3 )=, Honokiol*T 2@ i, ) HBY DNA. cccDNAF=HBV RNAs#) %
of . BTN RE IR & R EH pCMV-KRAB-Cre i #2 fvpreccc DN A F A5 My 3435 4 R /) RARAL, —
B J& PR A= iE A Honokiol 3 4220 K. 3¢ 6 EPCRAZ M /s R A7 F HBV DNAH# M 44, AF48 4 AW HBV
DNA. cccDNAF=HBY RNAs/K-F. 4 R & 8, HonokioliR B AR #/i 14 #4374 HepG2-NTCPA=PHH 48
.79 HBY DNAVA Z HBV RNAs7K-F, .9, Honokiol T VA F&fikcccDNA 89 4% 5 7t ; SR SIRT3 ),
Honokiol &= 48 & 4% 3t FAF H ;s RAER! | Honokiol 48 4% 41K 7 *F HBV DNAA= 48 4% \ HBV
DNA# N %, vAR &S 95 B 2475 I 28.4%  HBV RNAs/K-FFacccDNA G 45 k&M, Z AT 45 R & P,
Honokiol 8% 4% 37 4| T AT #% 4% Fc A= 54

X818  SIRT3; Honokiol; Z i & JL4 H1-& M IRDNA

Effects of the SIRT3 Activator on HBV Transcription and Replication

XU Hongyan, JIANG Hui, QIN Yiping, REN Fang, REN Jihua*

(Key Laboratory of Molecular Biology on Infection Diseases of Ministry of Education,
Chongqing Medical University, Chongqing 400016, China)

Abstract The aim of this study was to characterize the role of Honokiol, an activator of SIRT3, in HBV
transcription and replication. HepG2-NTCP cells and primary human hepatocytes were inoculated with HBV, then
the cells were treated with Honokiol at 5 pmol/L, 10 pmol/L and 20 pmol/L concentrations for 10 days. Next, the
intracellular HBV DNA, cccDNA and HBV RNAs levels were analyzed by Real-time quantitative PCR. The in-
tracellular HBV DNA was further evaluated by Southern blot. SIRT3-KO cells were constructed, then the effect of
Honokiol on HBV DNA, cccDNA and HBV RNAs were determined after SIRT3 knockout. The mouse model of
HBYV infection were developed by hydrodynamic injection of pCMV-KRAB-Cre and prcccDNA. After a week, the
mouse began intraperitoneal injections of Honokiol for 20 days. Serum HBV DNA, liver HBV DNA, liver cccDNA
and RNAs were evaluated by Real-time quantitative PCR. The results showed that intracellular HBV DNA and HBV

RNAs levels were reduced by Honokiol treatment in a dose-dependent manner. Moreover, Honokiol significantly
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reduced HBV cccDNA transcriptional activity. Honokiol cannot play a role in anti-HBV after SIRT3 knockout. Fur-
thermore, the serum HBV DNA, liver HBV DNA and HBV RNAs as well as cccDNA transcriptional activity were

also decreased on account of the injecting Honokiol in mouse model. These findings indicate that Honokiol can in-

hibit HBV transcription and replication.

Keywords SIRT3; Honokiol; HBV; cccDNA

12 1% 2, FF 97 B (Hepatitis B virus, HBV)/B 44 & —
AN E AL A ), AT B 5] AR AT 4E A A0
1, B 2] kR R 41 i 928 (hepatocellular carcinoma,
HCC). #iuth 5t BAHLUE T, 20164 2 2R18 EHBV
IR N 3%0~5%, K25 NEGHBVI, H il
HLHEVR ST HBV I 254 3= B A5 1% 1 K (nucleos(t)
ide analogs) T3t % (interferon) i KK, /RE X AL
BT AR L LA HBY & i, (2 H A H ™5
A RZAL, I HIFARESLIAT LT 1) 578 a0,
DALk, TER AL QAU RAIGIT 2 B L .

HKL(Honokiol) /& M A =% J& 8 4 7 $2 B i) —
N TSP, BAAME MR . R, i
AL R 2 AR AP 5 AR S RS A, 2
K2 58 4 R DL, HKLAE B 4% 5SIRT34; &, 1
SRSIRT3 ) D e P, AT I8 e O JULIE JZ 7 i A1
SIRT3 &L ER (S 2175 K] 1~ (silent information regu-
lator, sirtuin)ZCJ% A Y O3, A& — ol i FEE O = 1 A
AT BRIV R HIR(NAD+ ) % ZBEALRE, 7E41
AR AT AR, RS SROE DU
A RE T THD % B B A AR S RATHT AT T
KB, SIRT3A] LA HBY cceDNATR G o441 2 1
) B AL AT JE AL K, JF H 2 BlcccDNA _ERNA
5 g A e s TR 1 B0 45 B b, AT f ccc DN
B s VR 9, A 2] T HBV IR e 5% A0 A 0,
XL T I N cee DNATE P I I A 3 Rt 25 25 V) 1)
FERIRAE TR AR Bl AR, HKLAE A
SIRT3 f 8l 771 & 75 B A HU% 25 75 1t i R WARIE .
I, A BSR4 P A S5 78 43 i ST HK LA
HBV# s FUE i 120, DUSIE SCHKL )50 25 1F
H.

1 MRS RE
L1 #R

HepAD38H1 HepG2-NTCP4H ifg i A S 46 =
17; HepG2-NTCP-SIRT3-KOZH fify 1 A 52 56 5 ¥y 72
(primary human hepatocytes, PHH)4H ffi JJ F-Sciencell

A #]; DMEME; 773, William’s ERf 7236, i 4 1
15 (FBS)IY T-Gibco A F]; HMH; 77 55 1 T-Sciencell A
7l JE BRI T GE/A ); 2 AMFK. Southern blotis
71 &5 W T RocheA ; T5 exonucleasey T Biolabs 2y
;W SR B T TIANGEN/A 7]; SYBR Green
Supermix ¥ J-Bio-Rad 2> ;£ [ ¥ B A Ik 771 &
4 FThermo 2~ w; & M #1175 1 FRoche A #;
PVDFJEF GEZ> 7] ; Rabbit anti-SIRT3 monoclonal
antibody("2627)1F Cell Signaling Technology /A ] ;
Rabbit anti-B-actin monoclonal antibody (sc-1616-R)
¥ Santa Cruzs w]; Wy & 1/ 4 FSolarbio 2 #]; H
BE. OB B BoRERIE T )R 46 T A #;
Tris. Glycine. NaCl. SDS. NAOH. EDTAJYT
GenviewA &) »

1.2 753k

1.2.1 #mjedss  HepAD38. HepG2-NTCP4H il
EH10%6 4 M. 100 UmLE 5 % /2100 ug/mL
5% 55 2 (Hyclone /s &) DMEM®; 77 3£ 1% 7%, PHHAH
M FHHMES 7 5L G 5%, BT A 40 i s5 ik 8 21037 °C. 5%
COJEAE R % o

1.2.2 HBV DNA# 32 & Southern blot 323 4
F BRI S FIPBSWRIR 21, NS00 WL e il
BEAE37 CCIEAE T ZLA# 15 min, FERZLR Y A1.5 mL
EPH, 15 000 xg50>5 min; & BRITHE G IS pLi)
1 mol/L MgCl, 14 uL f*] DNase I(5 U/uL)(TaKaRa 2~
7)), T37 °C/Ki%4 h; INA35% PEG8000(Sigma’A 7))
W, VKL hy 2854 °CEG . 11 000 xgE5 025 min,
F85 b3, BEJE NS00 pL2 KIS A, A
T ABEK 2 29K 9500 pg/mL, 78501821 J545 °C/K
WG H, FS AR Ry & ER21K, 70%[ 5
R EEVUIE R, B 5 F70%0 BV IR, =I5 T
W5 RS /KIR B . Vi 5 W HBY DNA%0.9%35 1
R P LK 7 5 J5 3R 4T Southern blot. 5t AR AR :
1 hig, FSTIRo R B IRDNARE R 22 Je i |- 4%
ANERACHEAT SR [E 7, B S5 IR N42 °CTIZR AL
W A58 1 h, AR S e AR L I HBY DNATREFT42 °C
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BRI -

FAT L SR JE L S A sk e F e A kAT gk,
HARER A4 IR Gl B kAT .

1.23 @FAMFLALHBY DNAGMRIR  /PNRULTE
FF2H 2{HBYV DNA$EHL 73 51l 48 FH BiospinJii ZEDNA
$2 BGR 711 & A BiospinZ 27 3 X ZH DN A $& HGR 771 2
(BioFlux 2 &), HL #1422 Bl & vt B AT
124 Hirt;k323HBYV cccDNA  ZHfil kst
J& FAPBSHEIE2VK, IINS00 WL 240, 37 °CZ4H#15 min,
R Y 21.5 mL EPE, 1125 pLiI2.5 mol/L
KCI(E PRI 240 2510 B w4 °Clig i i 42
KH, 4 °CELy, 14 000 xg 0020 min, ## FiGE
HEO—IR; WG 15 SR R &0 23
R, T0% ) 57 T BEUTVE B4 R, 70% 1 S BE e % IR,
T8 )5 FH20 pLXZE /KB f#; F1 000 TU/mLITS 1%
TR AMUI R IR 0 1 hEBRAEI S FIRDNA, Bl 54
FEAT99 °ChnFAS minfiifig ks . HH ZcccDNAHE
W7 22540, FREUAH [R] 8 2 1) 2R 2R, F SDS SR 2%
RN 2 2R AT I S TR RN AR, S5 2 S50 5 20
B cceDNA R 77 ¥ AR ]

125 ®AZZEPCR LS RNAFHHZIRNA
FEHUE FHTRI-zol RNAIRFF(TIANGENA /), B A5
PE3Z ORI & 3 P47 . FEHUHRNAR pgHiS-
cript™ cDNA Synthesis Kit(TTANGENZ #))#£47gDNA
X B, B 5 FRNAI % 3 AlicDNA, FSYBR Green
Supermix(Bio-Rad A 7] )T %'t i & PCR, PCR X
AR £ N: 0.2 uL 10 pmol/L5] 4. 5 uL SYBR Green
Supermix. 3.6 pLXXZE K LA ST pLidi #5724, PCR
SBESAE g 94 °C 20's, 60 °C 20's, 72 °C 20 s, FE¥F34
R, LhB-actiny N 2, LA24HH 5 H BIRNA K AR X 7K
*¥-. HBV DNAHISYBR Green Supermixit {7 7¢ € &
PCR, DAHBVZIE TR E A i€ EbRiE i, PCRIUSAR 5
A: 0.5 puL 10 pmol/L5 %+ 10 uL SYBR Green Super-
mix. 7 pLWZE/K L2 uL HBV DNA$ZEY). PCRJ%
2694 °C 15's, 60 °C 30's, 72 °C 20 s, TEHR397K
HBV cccDNAFE i FH W8 7K # BE 1048, TagmaniREHHF
S PCRAZ M cceDNAZKF, PCRJ% B A& % 4: 0.5 pl
10 umol/L5 ¥+ 0.5 uL 10 umol/LER%F. 10 uL GoTaq®
Probe qPCR Master Mix. 6.5 uLX{72&7K A N2 uL HBV
cceDNAFERU . PCRI N 261 9: 95°C 105,58 °C 55,
62 °C 10's, 72 °C 20 s, {EH447%, LNHBVZRIA Jii i fE
NE BEbRAE M DABRAE S 48 DI Eog B M A B,
CACHE NN A FR, 2 il b o it 22, R A o it 420t

SHRH L FE (0 # DLEL. 51907 %1 Total HBV RNAs:
5'-ACC GAC CTT GAG GCA TAC TT-3'(1E [f] 5]
¥1), 5'-GCC TAC AGC CTC CTA GTA CA-3'(J[f 5]
¥); HBV 3.5 Kb RNA: 5'-GCC TTA GAG TCT CCT
GAG CA-3'(IEM514¥), 5-GAG GGA GTT CTT CTT
CTA GG-3'(J2 [[51¥0); p-actin mRNA: 5'-CTC TTC
CAG CCT TCC TTC CT-3'(iE[[5147), 5-AGC ACT
GTG TTG GCG TAC AG-3'(JxI#51%)); HBV DNA:
5-CCT AGT AGT CAG TTA TGT CAA C-3'(1E[A 5]
1), 5'-TCT ATA AGC TGG AGG AGT GCG A-3'()x
6] 51490); /N ERUMLIEHBY DNA: 5'-CCT CTT CAT CCT
GCT GCT-3'(IEM514)), 5'-AAC TGA AAG CCA
AAC AGT G-3'(Jx [ 5%)); HBV cccDNA: 5'-CTC
CCC GTC TGT GCC TTC T-3'(iE[H514), 5'-GCC
CCA AAG CCA CCC AAG-3'(Jxla514), 5'-ACG
TCG CAT GGA GAC CAC CGT GAA CGC C-3'(#%
EHF ). AT 51 Y07 51135 th 4 R R R A
G R, BRET 74 i Invitrogen 2 7] & i

1.2.6 MTTZ%  96fLARAHMMZG AL BE10K )5, N
A10 pL 3-(4, 5-— F 3L mEme-2)-2, 5-— 2K J& U 55 e
REEMTT) (L AR, 37 °CEEIFE4 h, LR L
iE 5, BFLIA100 uL— H A (dimethyl sulfoxide,
DMSO) (Solarbio A 7)), B % iE#% K 4R %10 min,
S 25 78 o0 v i, B8 S P B DA USRS 1490 nmi
K Ab &AL FEAE

1.2.7 Western blot%2 % 4l ffu 255 37 3L J5 FIPBS#E
BR2UK, B J5 I NRIPA SR (5 1 %2 1 B4 1) 571)),
4 °CE#15 min, F R~ %1.5 mL EPE, 4 °C
B0 15 000 xgB05 min, ## FiE, £BCALI
E R R WA T & A AR A e T A2 14 10 min,
B J5 7E 10%3% F52 58 A 445 19t iz B 152 H FL 7k 90 min, 90 V
8 R & A 2 PVDFE . K 5% Mg 24 3 7]
1 h, )54 °CiF & Jrikid &, X H 1 & — 9T, TBSTHE
JEJ5 IR v AT I

128 ¥ FEE C5TBL/6/INER, 5~6J Wb HEdE,
H R BRI 78 o S LE AN G T
(SPFZ0) 2 T 3% B B sh Wit 78 4 i R =
RIR 2 S8 ) 4 B 5 4 F i B 25 o1 2tk . Rl
& [)pCMV-KRAB-Cre/iit ¥ FllprecccDNA JiT ¥ 7 fif
TEREIR £h 2% vh £ /K (PBS) 1, 28 R i ik vE 5 31/ LA
W, TS TES~8 sTE Rk, B R /N BRI SRR 20 Ak
HI8%~10%. £ 5 5 7R B/ B AR 2K 5 7 Jik A



IR SIRT3WBN IS £ 2 5 oM S ) 520

279

ifi, BE4T MLiEHBY DNAKS I, AR ¥ Mi5HBY DNA$S
DUVECR/NER 3 9 DY A, 455 70 R 48 IR Jis v 449 10 mg/kg
5% 20 mg/kgHKL; B & K F(ETV)IE A B 5t
M, A2 R aE R B R 77 G N0.02 mg/kg ETV. 20
RJG, B —REUN B ER G 8k A I, B f5 A28 7N
B, 70 FFAH SN, AT AT ZH 4lcccDNA. HBYV DNA.
HBYV 3.5 Kb RNAFIHBYV total RNAs A& o

129 %it¥ 454 AWF5KHGraphpad Prism7.0
BAFAT Gt 2 50 A, WISE R AN 56 FH T 4 4 1)
IR, R 2T 25 i T 2 IR S E A, P
A RIS B LT bR HE R ()RR, AL
2/DEEIIR, P<O.OSHERA G FRE L.

2 FR
2.1 HKLXIHepG2-NTCPFIPHHZAREE 4RI S0

K AN B U HK LA P HepG2-NTCPAIPHH
Y1 P, MITTSKE 56 46 W0 24 47 %o 40 PR 2 1k (D S o 45
&R, 7£ HepG2-NTCPAMIPHHZ g 7, HKL 3| i
50%2H i B8 T2 £ (1C50) 53 1) /949.68 pmol/L(E1A)
H143.31 pmol/L(1B), FF HHKL¥ &£ 420 umol/L
AT B ) 79 /20 R 40 A B SR )RR MEVE . TR,
$E R RIATLA20 wmol/L A fe Kk FE AT J5 4R 3256
2.2 HKLX}HepG2-NTCPFIPHHZAREHBY DNA
IK B F2 0

N T W SCHKLA HBY DNAJK - () 8401, F 5k
IR T HepAD384H Jd (1) 5 43 i1l /& 4HepG2-NTCP
HMIPHHZH M, 24 h)5 73 % S pmol/L « 10 pmol/L.
20 pmol/LI HKLALEEAH ML, 1 umol/L ETVAE ARH

A -
(A) 150 HepG2-NTCP

Cell viability /%

HKL /umol-L!

MTTH M HepG2-NTCP(A)FIPHH(B)ZH A 135 71550 o

PEXTHR, Kb 10K 5 WS 4R 200 i 5 $ HL 40 i 1N I HBY
DNA, B J5 537 F 5% ) & S PCRAISouthern blot S5
For I 2 B N HBY DNAJK . ¢ 58 BEPCR4S R i
7, HKLR B 44 8 4 Hb 417 #l HepG2-NTCP A PHH4H
Jil N HBV DNAF7KF-, HKLIK 20 wmol/LH X 7
A4 iy 9 HBY DNARI 1) 2 43 51l 955.77%(EI2A)
F147.84%(1K2B); Southern blotSZ & t 3% W], HKL 2
Z0# | HepG2-NTCPAIPHHZH it P HBV DNA ) 7K -
(E2CHE2D).
2.3 HKL%f HepG2-NTCPHI PHHZRRE HBV
RNAs7K g5

N T ik — 25 W 5CHKLX HBV RNAs/K 1 [ 5%
me, FRATTH E R AR R i 7 AL #E 40 e, A ER10K 5
WAL 41 it I S B4 i P I HBY RNAs, B J& F 5% %
5E B PCRES I 4 il ]WHBY RNAs/K V. 45 1B IR,
HK LR J& 4% i1 1 471 HepG2-NTCP AT PHHZH il
HBV RNAs/KF, - HAEH 20 pmol/LE, HKLX
HepG2-NTCP# fititotal HBV RNAs#13.5 Kb RNAJK
S R4 1) 2240 5 S44.55%(EI3A)F144.19%(EI3B);
TEPHHAN L, HKLIKR FE 20 pmol/LIs Xftotal HBV
RNAsH13.5 Kb RNAZKF FI401il] 2 53531 7938.05%( Kl
3C)F141.73%(F3D). X EeEHE i i, HKL ] DL 2%
HIHIHBY RNAs7KF .
2.4 HKL¥ HepG2-NTCPF1 PHH#ARE HBV
cceDNAZK I Kz 4% R 5E 14 B9 520

cccDNAE Jii B % 5 AR, fEHBV & il i ]
M s ket B EEA/EM . 7/ iHKLZ &
3T 52 M cce DN A ZK P B ccc DN A FE 55 yifi 4 11 1

B) 150

PHH

Cell viability /%

0 2 5 10 20 40 80 160
HKL /umol-L!

The viability of HepG2-NTCP (A) and PHH (B) cells were determined by MTT.
Ell HKLXfHepG2-NTCPFIPHHAARHIEHE/ER
Fig.1 Cytotoxic effects of HKL in HepG2-NTCP and PHH cells
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z

1504 HepG2-NTCP

1004 ==

Relative HBV DNA level /%

50
0 T
0 ETV 5 10 20
HKL /pmol-L!
© HKL /pmol-L"

M 0 ETV 5 10 20

rcDNA

3.2Kb dsDNA

ssDNA
1.8 Kb

(B)

1504 PHH

1004 ==

Relative HBV DNA level /%

504
0 T
0 ETV 5 10 20
HKL /pmol-L™!
D) HKL /pmol-L!

M 0 ETV 5 10 20

rcDNA

ssDNA
1.8 Kb

A: 5658 FPCRIZ I G M HepG2-NTCPI g £ HK L AL BE J5 41 Jifd Py HBV DNAZK T B: 9¢ )6 %€ fEPCR 5L 56 & Wl PHHAH g 28 HK L AL BE J= 40} 9
HBV DNAJK-F; C: Southern blot=2 5 44l HepG2-NTCP#H i 22 HK LA 3 f5 41 it ) HBV DNAKF; D: Southern blot= 46 i M PHHAH 22 HK LA 3
JE 4L A HBY DNAK T« M: 73 FHEhrid. *P<0.05, 50 pmol/L HKLANEEZH L%,

A: the effects of HKL on the HBV DNA of HepG2-NTCP cells were determined by real-time quantitative PCR; B: the effects of HKL on the HBV DNA
of PHH cells were determined by real-time quantitative PCR; C: the effects of HKL on the HBV DNA of HepG2-NTCP cells were determined by South-
ern blot; D: the effects of HKL on the HBV DNA of PHH cells were determined by Southern blot. M: marker. *P<0.05 compared with the 0 pmol/L HKL

treatment group.

E2 HKLXIHepG2-NTCPFIPHHZARIHBY DNATK (540
Fig.2 The effects of HKL on the HBV DNA of HepG2-NTCP and PHH cells

HBV RNAs# 5%t UL K HBV DNA S #il, FATTHRE_Eik
77 A4 FA0 i, A W40 A cccDNA R 7KF-. Tagman
RETFr - PEPCRES FER B, AHECT X R 4H, HKLIKFE
N5 pmol/L. 10 umol/L. 20 pmol/LX$HepG2-NTCP
402 N cccDNA K TG 2. & 520 (Bl 4A) . Total
HBV RNAs5 cccDNA ] LE {f (total RNA/cccDNA) Bk
#3.5 Kb RNA HcceDNA LB (3.5 Kb RNA/cecD-
NA) ] DL BtcceDNA ) 3% 5% 3% . % )6 € EPCR
45 B 7, HKL W] DAV JEE 400 8 8 b % i total RNA/
cccDNA L AE L £23.5 Kb RNA/cccDNA HLAE (KI4A).
20, FATEPHHAN M L 530EIX — KB, %6 E &
PCR& KB, HKLKFEA10 pmol/L 20 pmol/LHf
X 40 B P R ccc DN A TG ¥ 2 52 ), {H ] DL S5 B AR
total RNA/cccDNA LEAE DA £23.5 Kb RNA/cccDNA LL
H(E4B), iXLesh TR B, HKLX cccDNA ) 5% 33
A B B ANHIER

2.5 HKLIH|/HBVE #4357 5SIRT3HHX
bR Sz 45 B3 B, HKLAE 9% 310 | HBV & i1
At s o T ARATAT IABE 78 R I, i ik SIRT3 A LA
3 M A HIHBV S 1, 10 T BRSIRT3 W] DA B I 3 56
HBVII S il 6e /), Ak — Do FAHKLAPHIAE A 2 15
3 F-SIRT3, F A1 5 7ESIRT3-KOAH ffg fz 587 A&
06k R 40 P OS2 HK LS HBV A il A1 % 5 (52
Western blot3 56 45 K B, SIRT3-KOAH il F 1) 2 i,
DI(EI5A). SIRT3-KO4H i J 3 B A 7Y 56 i 20 Jak e
HBVY% 25, 20 520 pmol/L HKLANFE 10K, B J&
F 7% 7€ B PCRAS I 48 il W HBV DNA. total HBV
RNAs. 3.5 Kb RNA. cccDNA/K . 5Tilgs f—
#, R AN A, HKL AT LW E %] HBY DNA
total HBV RNAsH13.5 Kb RNA/K -, [& K a] L
fillcccDNA¥% 5% i 1E(EI5B~EISE); 1 i BRSIRT3 A,
HBV DNA. total HBV RNAs#13.5 Kb RNA/K 535
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(A)
1501 HepG2-NTCP
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(B)
< 1999 HepG2-NTCP
5
B
Z 1004
a4
O
<
\
<
5 504
S
(]
z
=
[}
[
0+
0 BTV 5 10 20
HKL /pmol-L™!
(D)
150
< PHH
s
ks
<
100 ==
Z 100 .
o .
v
rq. *
N
xn 504
T
[
£
=
&
0

0 ETV 5 10 20
HKL /pmol-L™!

A: B E BPCREZIG G M HepG2-NTCPAH i 2 HK L AL I 41 il P total HBY RNAs/KF; B: 5 i B PCREL IS Ml HepG2-NTCP4H il £ HK L Ak
S N HBY 3.5 Kb RNAZKF; C: 516 7€ SPCR IR I PHHAN it £ HKLAL 2 /5 41 i A total HBY RNAs/KF-; D: 96 € BPCREL I A il
PHHAH B ZHK LA 5 4 fs W HBYV 3.5 Kb RNAJK . *P<0.05, 5SHKL 0 umol/LANHEA L% .

A: the effects of HKL on the total BV RNAs of HepG2-NTCP cells were determined by real-time quantitative PCR; B: the effects of HKL on the HBV
3.5 Kb RNA of HepG2-NTCP cells were determined by real-time quantitative PCR; C: the effects of HKL on the total B}V RNAs of PHH cells were
determined by real-time quantitative PCR; D: the effects of HKL on the HBV 3.5 Kb RNA of PHH cells were determined by real-time quantitative PCR.

*P<0.05 compared with the 0 pmol/L HKL treatment group.

&3 HKLXfHepG2-NTCPAIPHHZHREHBY RNAs7K IS0
Fig.3 The effects of HKL on the HBV RNAs of HepG2-NTCP and PHH cells

4, MA20 pmol/L HKLAL 3 J5, & BLHBV DNA.
total HBV RNAsAH13.5 Kb RNA/K VA2 5 i (&
5B~[E5E). # — 5 K BLSIRT3H: (A i % 5, HKLXY
cccDNA P s 36 1% 1 (K SE) J6 B 5 i 30 14 . X
e gk B2 B, HKLXSHBV 1 & 1l A1 55 7K T F 0 1)
1E A8 T SIRT3
2.6 FEHBV#FZEGE /N RIRE PG IFHKLAY
wE1ER

RN T B B HITHKLLE 7k N XTHBVE % il 5
1l () S e, A S 0 e i R e ik o R R S I T K,
4li {8 ) pCMV-KRAB-Cre i ¥ fllpreccc DN A Ji 17
U2/ R AR YA BBV RF 2R /N RS RY, B 5
AN E) R FE FTHK LA B/ B, JLdeg20 R, BE R

YERBEPEXT IR . 5550 R AH L, HKLAE 2 2 #1007
B JE HBY DNA¥E D14, H &k FE(20 mg/kg) )
il R BR(EI6A) . 73 B/ BRI 4H 2L, PCRAG I AT
HZUNHBVAH < 48 A5, K BIHKLAE & 3 P % 2 21
WHBV DNAF DL ¥ (FEI6B), 5 i A i &5 51— 3,
] BFHKLAE % #% K #1 #iltotal HBV RNAsHI3.5 Kb
RNA/KF, 734120 mg/kg HKLX}total HBV RNAsAHI
3.5 Kb RNAJKHIH] 555 71 46.6%F142.1%(E 6 C Al
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A: TaqmanfRE] 5 7 PEPCR I 50 A5 M HepG2-NTCPAH il £ HK L AL 2 f5 41 i A total HBV RNAstjcceDNALUAR LA L HBY 3.5 Kb RNAcccDNALL
18 B: %)l i€ B PCRSZYG K6 I PHHAN JI 4 HK LA B S 211 g P total HBY RNAs5cceDNA A LA HBY 3.5 Kb RNA HcccDNAE . #P<0.05, 5

HKL 0 pmol/LANHE 4 EL 5%

A: the effects of HKL on the ratios of total BV RNAs/cccDNA and HBV 3.5 Kb RNA/cccDNA in HepG2-NTCP cells were determined by Taqman
probe specific PCR; B: the effects of HKL on the ratios of total HBV RNAs/cccDNA and HBV 3.5 Kb RNA/cccDNA in PHH cells were determined by
real-time quantitative PCR. *P<0.05 compared with the 0 pmol/L HKL treatment group.
El4 HKLXTHepG2-NTCPHPHHZAHBY cccDNASE &M HIZ M
Fig.4 The effects of HKL on the HBV cccDNA transcriptional activity of HepG2-NTCP and PHH cells
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A: Western blotS 56 I STRT3-K OAH 1 e 34 B A8 710 % W 411 ) of SIRT3/KF; B: 5% 5 S PCR S B A I SIRT3-K O i S J& 1 28 70 %k i 4l g 22
HKLALEE S 41 5 HBY DNAZKF; C: 9858 SPCR YA MISIRT3-K OZH i S FL BT A= T % HE 40 il 2 HK L AL L 41 i P9 total HBY RNAs/KF; D:
96 € SPCRILI A M SIRT3-K O s o FLHEF AL A0S W AN ML 2 HK L AR B2 )5 4l i P HBY 3.5 Kb RNAJKF; E: SIRT3-KOZH I K JLEF A2 R0k {24 i)
ZEHKLAL 3 5 40 i A total HBY RNAscccDNALUAE PA S HBY 3.5 Kb RNA 5cceDNALG{E. —: 0 pmol/L HKL; +: 20 umol/L HKL; WT: ¥ A= A%}
T, *P<0.05, SWTH M0 pmol/L HKLAL PR LLAL

A: the level of SIRT3 in SIRT3-KO and WT cells were determined by Western blot; B: the effects of HKL on the BV DNA of SIRT3-KO and WT cells
were determined by real-time quantitative PCR; C: the effects of HKL on the total ZBV RNAs of SIRT3-KO and WT cells were determined by real-
time quantitative PCR; D: the effects of HKL on the BV 3.5 Kb RNA of SIR73-KO and WT cells were determined by real-time quantitative PCR; E:
the effects of HKL on the ratios of total HBY RNAs/cccDNA and HBV 3.5 Kb RNA/cccDNA in SIRT3-KO and WT cells were determined. —: 0 pmol/L
HKL; +: 20 umol/L HKL; WT: Wild type cells. *P<0.05 compared with the 0 umol/L HKL treatment group in WT cells.

E5 HKLIIHIHBVE HIF14% 7 5SIRT3H X
Fig.5 The effects of HKL on the HBV replication and transcription were associated with SIRT3
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A: the effects of HKL on the serum BV DNA in mouse model were determined by real-time quantitative PCR; B: the effects of HKL on the liver HBV
DNA in mouse model were determined by real-time quantitative PCR; C: the effects of HKL on the liver total /BV RNAs in mouse model were deter-
mined by real-time quantitative PCR; D: the effects of HKL on the liver HBV 3.5 Kb RNA in mouse model were determined by real-time quantitative
PCR; E: the effects of HKL on the liver BV cccDNA in mouse model were determined by Tagman probe specific PCR assay. *P<0.05, **P<0.01
compared with the Vehicle treatment group.

El6 HKLZE/NRAZEFITHBVE RS HIHIF M0
Fig.6 The effects of HKL on the HBV transcription and replication in mouse model
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