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1.1 ##

1.1.1 5Ok B AR 4088 . pHBV1. 3 ki, pET-21a-
bx [fiki . pET-21a-cx Jii 7 . GFP-LC3 Jii %7 i A% 52 56
BARLE s KIGHT B ( Escherichia coli) JM109 Sk A% 52 16
A% 17 T8 ¥k ; pMDI18-T g [ TaKaRa 4\ w; pFLAG-
CMV™2 iy [ Sigma /A & ; HepG2 Z fifd . HepG2. 2. 15
Y Huh7 20 i S A8 52 50 % O A7 48 A 5 5K TG 48 i
(Chang liver cell) g F Bl B b A Bl o5
e 44t 5% bl

1.1.2  EZKFALAS  Hind T EcoR T FR il 4 Py
YIME T4 DNA % 328 [ TaKaRa /3 7 ; DMEM %
1640 #5552 5 G4 MLIE W B Gibeo 24 ] ; LC3 HT A |
Flag HT{& Wy B Sigma 2\ &, Beclinl | p62 i & ) H
Santa Cruz 23 ), B-actin HTAKR I B 36 5 b 1l 4 4 2
w5 ook /N #2487 & (Omega E. Z. N. A. Plasmid
Minipreps Kit ) , &t & [l it ik 7 & ( Omega Gel
Extraction) ) H Omega 7\ #] ; Fugene %% 43 5] W H
Roche A H], PCR {Y#%°4 Bio Rad A W] A== LI &
MBSO HL A Eppendorf 2% w) A2 77, BE B AR AL K
Tanon /A &) /£ )7,

L1.3 504%: kM5 %M Primer5. 0, # 4%
NCBI /A iy HBV B B (& 55 . EU5S700690 ) FI
C (255 BU562217) X 75 [ 19 3L R R 51 4 3l i
XTSI (K1),

1 BZEFCE HBx 3|95 7|

Table 1  Primer sequences of B type and C type HBx
Primer Sequence(5'—3")
UBX CGAAGCTTACTATGGCTGCTAGGCTGTG
LBX GCGAATTCTTAGGCAGAGGTGAAAAAG
ucx CGAAGCTTACTATGGCTGCTAGGATGTG
LCX GCGAATTCTTAGGCAGAGGT GAAAAAG

1.2 pFLAG-CMV2-bx #1 pFLAG-CMV2-cx #{k
M

PCR 4" 1 | 7 1 5% Ak S g V) %6 5 45 LS 56
SR T o S P8 B BEAT . W0 4B M E Y Bk
i% [ Invitrogen 2 B I % .
1.3 HpatEss

HepG2 4 ffd . Huh7 4 ffi F 10% fify 2F 1fiL ¥& 0
100 o/ 75 % &% 100 U/mL {75 % Z Y DMEM 41
ek R IR, ANk R4 88 T 10% Jif 4 13
100 g/ LAERE 2 &% 100 U/mL /97 55 2 19 1640 41

fush R A 5 5% . HepG2. 2. 15 4l T 10% Jif 4= Il
Y& A1 500 mg/L G418 ,100 ¢/L 4545 % & 100U/mL Ay
AR DMEM 40 g 85 S Sk vh B 95 . HBE SR ¥ 1
37°C 5% CO, &1 Fikfr.
1.4 ZHEFES

i ] Fugene % YL ik 7] , 44 B8 B RL (g ) : Fugene
(L) =1:310 B, AL 2 pg Bk i % 3 57 5 1Y 6
AR AN AT 5 e
1.5 Western blot & il

AN 3 37 24 b, BCE B G BORL 48 /NI 41
SLf WAL A0 L, UK 30 min, B0 13000 x g,
30 min)5 B EVW o T 12% 2y B IR 4T SDS-PAGE i,
KJE R s s R 2 PVDF . 5% iYL HE
A0 B P G . B E AR S 0 PUIK, anti-LC3 | anti-
p62 .anti-HBx i B & & 1: 1000, anti-actin i 1:
2000, 45T 53 ) by R 3 46 A0 0 I AR O 1 BT /DS B
IeG ¥ J& A 1: 2000, HT 4R IeG ¥ A 1:3000, i1 ECL
RICH , X-ray H B3 5 & A RSB Quantity
One 7317, i & H B AR RIB2ZE 57
1.6 HEEEREESH

HepG2 4 i 1 HepG2. 2. 15 4t s T %% YL {if — K
WET 24 FUMR M w3 b B gL A GFP-LC3
JRL, e gy 48 /B S, UK Y B PBS ¥k 2 Wk,
4% 1) 22 5 W E [ %€ 30 min, F & DAPT (1 £ 750
o MIZEOE R B 14k 50 4~ GFP-LC3 B W &K Y
YA b S ZH B GFP-LC3 RAEMEH .

2 EXFpH

2.1 HBV ERF AL ME G /N K

FIH GFP-LC3 % YL 24 jifu , 38 i £ 9 GFP-LC3 7¢
2 B T Y R A T B e A B R R A R OB LY
B B/ NMA . SR GFP-LC3 5% G 20 ff1 , 38 i Y1 ik 55
FBA A A W& A A W /NMETE S, GFP-LC3
2 PR AE R ST R 0 SR I A A AR B A /MR | R B
FOIRIRAE . N THIESE HBV gL X 4 i 15 W3 9 52 0,
FATHFH GFP-LC3 i ki xf HBV 2 % Ye 41 Jfl &
HepG2. 2. 15 #4771 Bk I e, R FH 9 Ot b 14 R 2%
T GFP-LC3 1y i AR R 118 1 50 4t g o GFP-
LC3 SR REMFHE, K 1 fios, HepG2. 2. 15
4 g v GFP-LC3 R M ECH M 20.5 +4.3 4,
X HR 4N HepG2 (K 5.7 + 1.9 4>, i L AT WL, HBV
SRR 24 L [ /MR ) JE BB I S e Tk B A i
HepG2 , i ] HBV K& DX 20 %6 Je 4 i J5 , £ #F 1 40 g
FEAR [ WER R
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Fig.1 Stable transfection of HBV in HepG2 cells results in autophagic vesicle formation. A:HepG2 or HepG2. 2. 15 cells were transfected

with GFP-LC3. The images were captured by fluorescence microscope ;B ; Quantitation of fifty GFP-LC3 positive cells with GFP-LC3 dots. The

data represent the mean + SD based on three independent experiments ( “*,P <0.01).

2.2 HBV EFEAERKLIEM LC3 BEHELL

S AHOCHE 3R 8E 3 (LC3) IR MEfL )2 40 A
Wik AN —DEERE, EARAEEELENA
Mg /N AR ST R B BB, R 780 1Y) LC3 (LC3-T) 22 Wi fi Mk
TS AR TE AR Tk Ak () LC3 (LC3-11) , 2 1 4 A %)
H WA R -, 2 B W N R R Bl AR AP B
WEEA S , N2 Y LC3- 11 2 Bl 2= 5 Bk Ak %5 725 ik
LC3- T BB M B rb o SCFE 4 i B W 2 s f o,
WL LC3- T 0y 48 4k, JF 47 40 i 3 Wi /K F- 09 % 20 )
Wro X4 LC3-MZnt, v —EfE LUl A
Wik (1 48 o FRATTAIH pHBVL. 3 B i %% 44 T Huh7

(A)

Huh7 HepG2
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H1 HepG2 4l il J5 & B, 78 1E 8 85 55 4140, DU#E 4
pcDNA3. 0 Y 21 it v (Y LB /F 2 100% , Huh7 4 fifd
1y LC3-11 1 /K °F 52 %% 4% pcDNA3. 0 1y 204.8% ,
HepG2 41 fifd () LC3- 11 9 7K F J& %% Y% pcDNA3. 0 1y
323.9% , [RIB, FRATIE 53 H1 T HBV F22E % 4 240 g
& HepG2.2. 15 #f Mi 76 AH A 45 74K LC3- 11 iy K-,
HJE R B 5 Yt peDNA3. 0 HepG2 4 fifi 1) 614. 8% ,
kBTG G HBV FEPR 410 HepG2 4 L) 189. 7%
XG5 —AJr UL, HBV 5 JL 46 Jif 5 , LC3 JI i
ALK 14 5, A58 T A0 A SR AR g, LRSS A g L
I I 5 e B g AR H S Bl @ (181 2)
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Fig.2 Transfection of HBV in Huh7 or HepG2 cells increases the levels of LC3-1. A After transfected with pHBV1. 3, Huh7 cells or HepG2

cells were lysed and subjected to western blot with the antibodies indicated ; B : Densitometry was performed for quantification. The data repensent

the mean + SD based on three independent experiments.

2.3 HBV ERFE A LIEM p62 HYBEE
p62/SQSTMI #E 2z R E R4
AN LC3 (4 85 1, AR M kA ok v o 4
A B WK B S AR A W R R R R, Y
21 IR S, p62 [ RIS e 3
7, HBV LR 41 Ik i) 2 % 4 bl )5, 76 IE % 15 3% 45 1
T, UL ¥ Y peDNA3. 0 /9 40 i o EC B 1E 4 100%

Huh7 #i g rf p62 4 7K L 5% 4% pcDNA3. 0 ) T f%
T 36.4% , HepG2 41 g h p62 B /K ¥ H #% G
pcDNA3. 0 [ F [ T 20.2% , 1 £ 22 %% Y% 20 il =
HepG2.2.15 H 56 Y% peDNA3.0 i F & T 50.8% ,
Holy Bk i %% Y HBV 3L K 4 /9 HepG2 41 i 1Y
61.7% . X#F—EFEE L Ui W], HBV % YL 41 i )
p6O2 (1 [ fiff 7K - 8 5k, A2 HE T AR IS KT 48 i 1 s 1Y
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Fig.3 Transfection of HBV in Huh7 or HepG2 cells decreases the levels of p62. A ; After transfected with pHBV1.3  Huh7 cells or HepG2 cells were

lysed and subjected to western blot with the antibodies indicated ; B ; Densitometry was performed for quantification. The data repensent the mean

based on three independent experiments.

2.4 HBx ¥ 58 LC3 fEBtL 0 p62 P& fF

HBx BEMS 14 58 Beclinl (43 3k fie L5 & 2
A0 A W KA (HJE XS T HBx 5 AR K F- 40 B
Wit ) 5% 28 i R B W] . o4 T [ W] HBx fE HBV gt gL
SR AR KP4 S A W R R AR R BT S
T B BN C Y HBx 23k i ki pFLAG-CMV2-bx/cx,
SRIF 53 3 5 e I 9 40 L AR Hep G2 sl A 5K FCTT 41 g
(Chang liver cell) , 75 1E % Hi 3% 26 £, WF 58 T Hoxb
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I 43 i) 2 %o BE Y 133% F11 237. 8% ., 1E A 3K G T
Y0 v, DL Y pFLAG-CMV2 () 41 il v i) e A5 VR
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Fig.4 Transfection of HBx in HepG2 cells or Chang liver cells increases the levels of LC3- 1l and decreases the levels of p62. A:

After transfected with pFLAG-CMV2-bx/cx,HepG2 cells were lysed and subjected to western blot with the antibodies indicated ;B :

Densitometry was performed for quantification; C: After transfected with pFLAG-CMV2-bx/cx, Chang liver cells were lysed and

subjected to western blot with the antibodies indicated; D : Densitometry was performed for quantification. The data represent the

mean + SD based on three independent experiments.
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P HE T A K F- 40 B A Wi & 4 TR i C 7 HBx L
B Y {4 1A R 3
3 it

20 1 E ) R A A AR Y B &R )
i HBV X7E i & Ak bl 5 B EH . 7F
Xt HBV FN4H0 ML [ 4 14 5 R 55 T, Tang H. 25 B 5%
&I HBx figi if | 8 Beclinl 1) ik, fFEYLHRIE S
0T B A W Y A E I A B HL T AT
FEAR [ W R R I ) B X RS 6 F HBV 5 & i
FEALEA R BOCHE B, RATHER L, A1 HBV
FIRFORLEE YL ML) 7E I B 5 3R 4R L LC3 Rk
AR K- 3858, p62 ZE 1 R i 7K S 189 58, /AT A
BN, X AR B HBV 5 Y GE 0% 1 G 40 i 19 AR [
Wi, AT HE— 5K HBV 3 5 A< 40 g JEAS [ W3 11
BLEE, FATTRI ) HBx 2 3K JoR 5%y 40 i, 25 2R %= 0T,
LC3 g Ak 7K F 58 5 , p62 2K 14 W A 7K F 38 3 . 3%
UESE T AN i 4 A R, 3 2 1E %I 20 i, HBx 4R
A LA 5 A B A A

FE HBV JLH AL B A C Bk 3, WA AE
L3 27 5 e 4 Bt [ 22 8 S 400 M 98 A0 X 2 3 1
BRIT RN G HAEE R 25, HEiprsR kM, C
B HBV &Y 5 B AU A L %5 /B & R N 9 HBeAg/
HBeAb {5640 4K, 75 B4 i, HBV DNA ({75 &2
HlFhgemt TR PR RGP A B, C
B HBV X4 2 09 OB 2 T B OB L I R
ARJ7iE,C B HBV s Lk B 7B E IF D e S+ o0
UL, BRI R 2 B S AL 2 4 e AR C
R OHBV K YL W 5y kR R I £F 4 Ak s BF 40 i
M AR, FRATH T R B, M B A
A C R HBx 2 4 40 5% e 40w st | AS 8 J2 I8 40 i
% HepG2 i J& 1F # T 41 il &= A ik X IF 41 g, C A
HBx 38 58 A J5C 7K 7 20 M )k 1) R0 R #R2E L B A
T3 3k 5 HBV S [a] 3 B AL e 1 1 i I K 22 52
M—%, XHTae2 T C A HBx ik T 85k 19 40
J F s, H— i e — s R LR A N R
B 925 306 30 37 T 15 A 3 400 G 1) R 988 S IO X DA S
Iy —J7 T, HEME 5 09 40 i W AT BB AR UE T E W A0
MIFET (%) & A, DA 3 B A5 o %) I 460 47 3 2245 R I
S o IXAE— R L O R RS [R] B (K B HBV X 3L
F B 8 G R 805 0 A [ DL K 51 R A e ] A
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chronic hepatitis B.

Infection with Hepatitis B virus enhances basal autophagy

Juan Wang'?, Yingdi Shi'*?, Huaiyi Yang' *

(! Key Laboratory of Pathogenic Microbiology and Immunology, Institute of Microbiology, Chinese Academy of Sciences,
Beijing 100101, China)

(* Graduate University of Chinese Academy of Sciences, Beijing 100039 , China)

Abstract; [ Objective ] Hepatitis B virus (HBV) is a major human pathogen that chronically infects 400 million people
worldwide. Chronic infection of HBV plays a key role in the pathogenesis of cirrhosis and hepatocellular carcinoma
(HCC). To clarify the mechanism of HBV-related HCC and immune escape of HBV, we investigated the relationship
between infection of HBV and basal autophagy. [ Methods] To examine the number of autophagosomes upon transfection
with HBV ,HepG2.2. 15 cells were transfected with green fluorescent protein-microtubule-associated protein 3 ( GFP-LC3)
and observed by fluorescence microscopy. Huh7 or HepG2 cells was transiently transfected with HBV expression vector
pHBV1.3 then the phosphatidylethanol-amine conjugation of microtubule-associated protein 3 (LC3) and the degradation
of p62,both of which are specific indictors of autophagy,were evaluated by western blot. Moreover, HepG2 or Chang liver
cells were transiently transfected with the constructed HBV X protein ( HBx) expression vector in order to evaluate
autophagic status of the cells. [ Results] HBV and HBx were both able to increase the autophagosomes formation as well
as the enhancement of autophagic flux. Notably, C type HBx had a more increment of autophagy than B type does.
[ Conclusion] HBV can enhance basal autophagy and the increment is dependent on HBx. Different genotypes of HBx
had different effects on basal autophagy. Take together, these findings will help us to clarify the mechanism of HBV
infection and the development of Hepatitis B to HCC in the future study.

Keywords: Hepatitis B virus (HBV) ; basal autophagy; HBV X protein ( HBx)
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