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1213 hnaaiE-1 W 35 S him 55 5 [ Y
&3k W5 IFN-a PL HBV 300

HOFLEOF LR K

HE BW Wbl 4 RE-1 (HO-1) % HBV &l 1Y
YEHIJ HO-1 B a- TR (IFN-o) BT EEON . 77 i

Pl HepG2.2. 15 4Nl Al HBV 1.3 kL %% Yt HepG2 41l iy Bl
HepG2-HBV1. 3 2y HBV & il 4HAEAI Y ; 1 £1 % ( Hemin ) 4331
JEFE HepG2. 2. 15 Fl HepG2-HBVI. 3 4iiJf1, i 5 HO-1 ik,
CCK-8 14l Hemin %} HepG2 .HepG2. 2. 15 HIEEPEME L ; fb2%
R ICHAIHT Hemin AP J% si-HO-1 45523620 35 W H HB-
sAg.HBeAg; RT-qPCR /34 HO-1 IFN-B ,HBV-DNA ; Western
blot 737 IRF-3 . JAK/STAT {55538 & H A0 5 73 F (19 3R 35 ; He-
min B4 IFN-o b3 HepG2. 2. 15, W5l HO-1 & 75 B A5 Y [A]
IFN-oa HFURTEAR N, %58 Hemin H &R WIS S HO-1,
HO-1 #5535 & ¥ . 3 BBt HBV 20, IR B TFN-B  IRF-3
B JAK/STAT {558 o IRF-9 MxA f9 kB34, Tk
HO-1 F3A B Hemin 75 AL TR FE 200, [R] i 1
PE IFN-B B EHURFEIE, JAK/STAT 5 538 I F #Y TIRF9 |
MxA FIFET5H 8 3% . Hemin B4 IFN-a & 35 5058 A0 400
TEM, &It HO-1 RERE R FEHL HBV RN, X FhALN 7l fE
SN IRF-3 P8R 1015 R 1 BT 3L KRB RIS JAK/
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CIIFR IR FE (hepatitis B virus, HBV) & DNA
o BE A — g T Y IR 23 XUEE B DNA
R, HBV SRS —ANE ) e BRI
Pt LU, 28k 2. 57 (L AKIES: HBY,
HAELA 88.7 T ASETF 5 HBV AHGHY IR RAE™
MLZT ZE N4 1 (heme oxygenase-1, HO-1) &ML &R
Rok e 1) S Bl AT L 21 2% AR MRS | I8 ik S5 E /R
T B Bk SR IE R (biliverdin, BV) Fl— S L ik
(carbon dioxide, CO), HO-1 J&— 7 5 B ) W %
N H, ERAPUERA BUE TR iR, TEA:
PRANT IR AT T B HLAR SR 7, oA 2
—Fh i AR 7R 230 10 4E P HO-1 BB
AR N Z2 T B 1P B AE R, JF HLO 6 1R
BEA PR, e T 1R e BE 60 M6 Y B R R AR 5
HIV HCV HBV it 6 B SRIEHL 18 4
R EE NS HLERIZ I B A 5 oA A R B
A8 AR EER] . 7E HBV J&YL | Protzer et al > 3IF
W7 HO-1 Al LLiE i BRIk HBV B0 8 P s sE 1k,
EHEAN S HBV 7640 v 09 52 ], AN #0 i HBV

tion, mTOR signal inhibition, autophagy regulation pathway activation and autophagy formation. Compared with
shNC group, the expression of phosphorylated AMPK and LC3 protein decreased significantly in shNOD2 group (P
<0.05), and the expression levels of phosphorylated mTOR and p62 protein increased significantly (P <0.05).
Compared with Vec group, the expression levels of LC3 and AMPK protein in NOD2 group increased significantly
(P<0.05), and the expression levels of phosphorylated mTOR and p62 protein decreased significantly (P <
0.05). Compared with shNC group, the point accumulation of GFP-mRFP-LC3 in shNOD2 group decreased signifi-
cantly (P <0.05). Compared with Vec group, the point accumulation of GFP-mRFP-LC3 increased significantly
(P<0.05). Conclusion

mTOR signal, and its mechanism partly involves autophagy activation.

NOD2 may promote the proliferation, migration and invasion of CC through AMPK/
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KA A Bk DNA (HBV ceeDNA) f9774 , 1]
UL HO-1 B935S AT RRZIR T &R 498 FH OC 9 5 8T
PEHE, T PO U B LA IZ AT B 7E AR
5% HO-1 Re 5 BE & BLA AP HBV 254 IFN-a Sk &
FEERR PR R

1 #¥5EFEE

1.1 SEIKF  HepG2 . HepG2.2.15 W H b i &
JEAEY) AN EHBY 1.3 A RUE B R 225 i a Bs
BEds 56 Bt B8 A7 5 si-HO-1 Uk TRIzol 54175114 A
A T AR/ E] DMEM  PBS W 1 F i85 A W)
B2 F] B4 135 18 H e o 4E R AR R R A R
L0, 25% [ B TH AL T CCK-8 7] AT, RIPA
SUEI BCA B M LRI & A i3 = K
A AT RN R W TR A 4R 00 B i B R A R
2, HO-1 Bk MxA Hiiklg B 9 [E Abcam 23 7] 5 p-
IRF-3 IRF-3 Hiik 4 IRF9 . Hi GAPDH . L ¥ $i %
(H+L) HRP FL4iE (H + L) HRP W H 3£
Affinity 23 F] 5 Lipofectamine3000 4% 44 {5 4 H 3¢ [&
ThermoFisher 23 &) ; ECL JiE 4 & Y6 F) & W A
I Abbkine 23 7] ; RNA S SER 7 & 98t Y k)
SYBR 1§ H 7 ToloScript A H] ,

1.2 SEIRZ5%  Hemin (#EIK 552180, 4l J¥ >
96% ) 4 1 3% [ sigma /A w] , Hemin F & A AL BAR IfE
VTR T8 50V AR AT 10 mmol/L I BRI, — 20°C f4-4E;
S 30 T C T 2 8 4 L 355 7 R e 9 2 e 5 o8
FHMHREE

1.3 XWAHZE

1.3.1 Zmesdib54 4% HepG2 HepG2.2. 15 4i
M35 . ] DMEM £5 52 5 A 10% FBS 1 1% (1)
T T il B e 55 3R 5L | X T HepG2. 2. 15 4il il &F
100 ml B5 3256 N A 320 ng L8 K G418, ARG TE
5% CO, .37 CHFAE IR, FPai A K = 90%
i, FHIREEIE AL 2 min, 1 : 2484005 3% 540 0 K 5
R T Y 20 A, SR A Rl A = 60% ~70%
FH ik 15 57 e 0 I X A M R AT 25 M Ab B 48 h S
4T qRT-PCR , Western blot f{ll, 51T siRNA %%
e 24 h, FHZYYAL B 48 h 5 F#E4T qRT-PCR  West-
ern blot M

1.3.2 CCK-8 %% KAtk i &R, &0 5 H
ct il %) 440 B i 7% 2 T R, AR A T A LT, DA S x 10°
A/ FLI % B E 96 FLAR T, RN ARG RE S A
AR HeFE ) Hemin (05,10 .20 .50 .75 . 100 wmol/L)
B3 CHFMERME 6 d, 53 d |l 1 X,

IR E] 5, AT 10 A9 Fe DK CCK-8 a5 Ak
HTEC I A5 75 TR A, WO B 97 38, A B 4 19 3%
W, 1 h 5 BRI 450 nm A0 ARG RE(E

1.3.3 HBV M@ X454 2 240 I HepG2-
HBV1. 3 23 259438 48 h J 6 /N3 RNA (Si
RNA)24 h J5 #5283 25 9 A 38U 1) 40 390 95 U
R HepG2. 2. 15 A AR 2503 2 4 6 d 5
VR 240 M R, FH 2 BRI B 4 A Bl k2 RO 43 X
i4000SR Kl b3 ¥ i I R PR ( HBsAg) |
M e Hil (HBeAg)

1.3.4 S20b2% PCR 947 i (i FH I A 3 5 it
RABEE R A AT R U i L R SR Gk, A
TRIzol $2HUE RNA, 7E 260 nm 4L 3F A4 B RNA
FRIHE BT ; SR 5 Wi 55 55 &y ¢DNA, GAPDH #% FHAE & &
MINZ, 51T RS 0L 1, SR #E1T RT-qPCR
W, RN 4544 295 °C T8 Pk 30 5,40 MG LEE 95
°C .10 5,60 °C .30 s, il HO-1 IFN-B f) mRNA %
KK

*1 SI9F7
512 R JFa1(5'3")
HO-1 F:GGTGCTCGTACTGCTACTGTCATG
R: AACCCTTTCGATTCGCCCTTCTTC
IFN-B F:AGGACAGGATGAACTTTGAC
R:TGATAGACATTAGCCAGGAG
GAPDH F:TGACATCAAGAAGGTGGTGAAGCAG

R:GTGTCGCTGTTGAAGTCAGAGGAG

1.3.5 BORAGPESRE ARSI (PI-
PA : PMSF : BRREGI 7] =100 « 1 = 1) DA 4
LT ARAT 4 4 M 25 1 B 2R . 4°C B0 R UTTE S,
Wt A BT, A BCA Ef A E B, KEJS DL
1 : 4B A SDS-PAGE & 4 FHFEZE v, 7E 100
C K 7K K 10 min (8 (R AS M, BE IS
W8 A5 B 5% 2 PVDF B L S Ras o5, AT 0)
JE V153 BT 5 19 53 1 45, PR S BRI PR
B P B 1 b, BRI EE, EAR
T HO-1 Hifk (FIE bl : 2 000) MxA HiAk (Hils
HHr1 2 1.000) p-IRF-3(ARIEHPLL = 1.000) IRF-3
HUA(SRIEEAPIL 0 1000) IRF-9 HiAK (4 di
1:1000) GAPDH( FRIEZHL1 : 5000) — P B
HOPEIR I 4C 18RRI, P TBST 28 Ml Pk i 5
U BRRS min s ARHE—HORIEAE 43 BIECA L 2T
B B ZH0(1 2 5000) hER FHEE 1 h, AR5
TBST 2% il Pt ; Ayl - 1, M T L 8T
2z BB N 5
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1.4 Zit= 48 R/ Graphpad Prism 9.0 3K
PEATRAR AT B0 DA v = s R0, L 1R) 22 575K oA
WZT7 22508, Image J FPEXTSEER 45 0 8 H 1R #E 4T
HAT. Lh P <0.05 WZERAGITEE L,

2 #R

2.1 HeminiFS HO-1 BFKiE LR ELET A
[F¥¢ fE Hemin /EF TR R 2 d 55 HO-1,45
IR HO-1 B 3R IR 7KF LU & 4R i 7 =3 m
(E 1), RFTIE Hemin 254 A9 40 2245, 3 i
CCK-8 4} HepG2 \HepG2. 2. 15 il k1740 M 257k
R, 25BN HRETE 5 ~ 50 wmol/L Z [A] Y He-
min FFEEAE AN 6 d J5 , XF 40 A 72 AR A 7R
MHEBELE 75 ~ 100 wmol/L Z [A] ) Hemin &b 41 fifg
SRR A AR E R (B 2)

2.2 HO-1xf HBV MR EE Y LR
R AN [F) ¥ BE Hemin 4b 38 HepG2. 2. 15 4 il 4H £
HBV-DNA  HBeAg . HBsAg -5 X} & 41 H HE 32 35 B AIG

B 1 7A[E#RE Hemin X HO-1 HJiES
X LR P <0.05, " " * P <0.001

2 AREREHR Hemin Xt HepG2 . HepG2. 2. 15 B KIMGI R E
SR LE . *P<0.05,"*P<0.01,***P<0.001

(K 3A), 35 Hemin ¥ & M EE, 24 50 pmol/L
Hemin ¥ FEAEFH4NME AT, %F HBV-DNA | HBeAg A ]
WAENHIER, 2R A5 F R L (F=24.19,P <
0.001;F =33.37,P <0.001) , iM%t HBsAg F | 3%
i HBV-DNA HBeAg B I ; X} HepG2-HBV1. 3 4 Jifi
[FREZ P Y HBV-DNA  HBeAg &I 1440 9 75 500
(E3B),24 50 wmol/L Hemin ¥ 1 140w i [ k¢
T I B PTG TSN (F =92. 68, P <0.001; F
=53.61,P <0.001),
2.3 HO-1 @it | B FMERMREZIZET HBV
EA A% E Hemin 1 H T HepG2-HBVI. 3,
HepG2.2. 15 ZHffi 2 d, Kl 4 %./R Hemin L4 24K #i
975 AR T IFN-B i) mRNA ik LL & HO-1 IRF-
3.IRF-9 ¢ F P 28 8 1 MxA 1Y £ 355 7F 50
pmol/L, Hemin ¥ BEAE H T IFN-B 1Y 3¢ 3k & B . 4
L, 225 OA 50T % 3 L (HepG2-HBVL. 3. F =
122.68,P < 0.001; HepG2.2.15; F = 289.3, P <
0.001) (WL 4) .,
2.4 Si-HO-1 [ L% % HO-1 X EHMFEEER
R T HfE HO-1 BT 1T BT & LR MyTe
YERJET# K HO-1, 11 HO-1 siRNA (si-HO-1) 5§
NC-siRNA (si-NC) % 4% HepG2-HBVI1. 3 40 il 5 , 15
FH Hemin 55 ; AN SALBE ) R 25 4 FE AL, He-
min 553 19 4 BAPEXT IR 45 R, 5 si-NC R
XFHRZHAH HE , si-HO-1 AbFHZH ) HBsAg ., HBeAg [ 3%
IRAT B, HO-1 \TFN-B A9 mRNA 35 &A%, IRF-
3 IRF-9 S MUFIPURTER 1 MxA 153§ 3RB A
BRI, Ui si-HO-1 ZbFHA 7E — @ R B i T
Hemin HUREE/EHI (1 5) .
2.5 HO-1 fJLAE3E IFN-oa FU3TRE  [FN &
— B G R ABUR R R 4 1 2 i



FHEMKRFFIR  Acta Universitatis Medicinalis Anhui 2024 ;59(2) - 327 -

E 3 HO-1 MR E R
A AR E Hemin 7E F F HepG2.2. 15
A0 3% HBV-DNA  HBeAg, HBsAg fiY 3%
R H A E; B AS[E W JE Hemin /E T
HepG2-HBV1. 3 #fi fifd | %5 ¥ ' ) HBV-DNA |
HBeAg Rk H I, SXT A LE.* P <
0.05,"*P<0.01,***P<0.001

B4 Hemin S HO-1 138 IFN &
A Hemin 4t F HepG2-HBV 1.3 Hl HepG2.2. 15 4l 2 d J5 %S HO-1 Je M1 562K A (9 2 14 3£ 35 8] ; B Hemin 403 HepG2-HBV 1.3 FI
HepG2. 2. 15 4fifi 2 d J5 TFN-B #J mRNA F A&l ;C; Hemin AL HepG2-HBVI. 3 I HepG2. 2. 15 4ii}fl 2 d J5i% S HO-1 A XEHMWEHEIL
& S RA A " P <0.05, " P<0.01, " * * P <0. 001

RGBT R ) E 25 Z — 5 P LA i 75 Hemin + IFN-a ZH53I/EH] 2 4 .6 d, SE50 45 R
FHAYOREEFRE M 1SC Sk iR e DIHE, 2R, G HEG A R AR PR 2R E 56 6 KRBT HB-
IFN 697 A — L8 R IR, iAo & A5 255 9 sAg HBeAg 055 2 4 KT W] & HBV-DNA &
S R A E A I S s 3 24 P A R AR 28 5 AT DL A B 2 %00 5 1) ) A
i, it —2 e T HO-1 B-&ELA 1 IFN-a & AHCHE (B 6) .

SR YUK EEE ] , %31 Control \Hemin . IFN-o #11
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5 HO-1 /NFRFLEE HO-1 HifsB1EH
A:1E HepG2-HBV1. 3 4fifigrr, & 4b 32 HO-1 B ARG/ T AR K ;B A AL B4 15 W HBsAg HBeAg 3L IA ; C: &AL HIZH 1) HO-1 mRNA 1)
FKIE ;DA AL FIAL TFN-B (9 mRNA A sa: 28 (AR BRAL b s BIPERT BEAL ;02 i-NC 415 si-HO-1 415 528 PR BRAL LA * P <0.05,° " P <

0. 001 ; 5FAMEXTFRZH L% . 7P <0. 05, P <0.01," P <0. 001

B 6 Hemin 5 IFN-o BEA 16 F HepG2. 2. 15 RARHI B B3R
A KA BEZHXT HepG2. 2. 15 4S54T 2 4 .6 d ) HBeAg ik ; B & 4k BIZH XT HepG2. 2. 15 2 54T 2 4.6 d B HBsAg ik C. %%
AEFPLLN HepG2. 2. 15 414N HIAEH 2 4 6 d (19 HBV-DNA ik ; 5 IR4LHE . * P <0.05, " * P<0.01,* ** P <0.001; 5 Hemin 41142, P

<0.05," P <0.001

ST AR 95 7 2 1 SR PRl PN A L A 1 M =
SRR, 2 LR/ N 5 S E0 1) DNA R EEZ
—, %) 3.2 kb, W@ I BRI AT AL
Y TR 2 JRF Y HBV pgRNA B A 31T 52 i, fx
KA N E AL R S 1S DNA (cceDNA) |, FIFIA
WS 307, %5 55 1 4 Ff mRNA | 2t 22 Fl A [5)955 25
1 (HBsAg ., HBeAg, HBcAg  RT %5 ) Jf 33 7% 5
HBV DNA'®' | HBV G4 2 1EAG HBV Y %
A GRS 5 T H . HBV-DNA  HBsAg 1
HBeAg J&f5 ' RIS W HBV 2% K Fi I 34 ¥ 1 1]

P 52 R 5 AT IF 285 TRIA T B A AR L AR A
L7/

HBV YL A5, 2 WOm ML S RS R 4,
il AR TN, TFNs S-S B5T RE A S
2L, TFNs Je—Fh i B8 1, m] LA Al 20 B 50 AN [7)
SRS 7 A . IFNs 5 40 M 1 1Y 2 AR 25 4 T i
PG JTAK-STATS i % ; BRI AL O 175 e 3 3 st
[A-¥ 1/2 (signal transducer and activator of transcrip-
tion1/2,STAT 1/2) 5T EMFTEF-9 (interferon
regulatory factor-9 ,IRF-9) 45 & JEE AW TR
FFEFE R -3 (IFN-stimulated gene factor-3, ISGF-
3) ;b2 ISGF-3 5 4% A T4 3 U B Te 1 &%



FHEMKRFFIR  Acta Universitatis Medicinalis Anhui 2024 ;59(2) - 329 -

A 5T RO T R R RIS 3k i aheom
B A(MxA) 2,5 - R AT R A Al (27,5'-0li-
goadenylate synthetase, OAS) JI4E RNA #K#i 1) & H
P 1 ( double-stranded RNA-dependent protein kinase,
PKR) ;3 S8t 28 il 38 5 PRl 3ot 22 R b okl £ 6 75
B9 AS 6] B4 B B BHL a6 7 19 &2 1T TPN-JAK-
STAT 22 ML H) H HBV {5 53 s 798 # IR 2
TSI AD 0 | 35 56 R Ho g8 S N AT 5 TFEN )
FRWA BT EXPUREERE S HIE S
SCRIE T B TRN 7= A FIRH B0 2 S 19 5 4 7T g
RS G fE e HBY &, 2 A HO-1 [ i
WRREAE I EZY ) 3 A D7 T HO-1 KT i =4 4%
PRI ) ISR S 1B IFN Sz R ] 24
il 2 A2 A0 0 R B R S E G 5 5
B 45 R R W1, HO-1 A & 3 i T HBV DNA,
HBeAg HBsAg HI3i5, HO-1 XF HBeAg H4 31l fig
5% T HBsAg, X 7] fig 5 HO-1 K H = Hyn] DL B 330
# HBV (%08 11 )2 cceDNA ARG BF5¢10) i
ZRIE LIS HO-1 A 09 T 8 TEN 2R A7 410 il 5 75
Sl EHEEZEEM, SRR /R Hemin 4
PRZA Y IFN-B o 2 30 5 2R 38 s ALK BE Y Hemin AN
IFI RIS S HO-1 - HF AR A S JAK-
STAT 18 #H () IRF-9 MxA ; EXF F HepG2. 2. 15 4
LR U, MxA 76 IE 20 JfL 2 v 3R 5K 9 A B ik, 3 ] fig
SAMEMER R RS A A, T8 R S
21 HERT e 1A AR T G, AT 2 e 56 PR ) 2 35 A
ST 7 R B 5 Y HBV-1. 3 149 HepG2 41 i
MxA A] LIBEE25155, Br T C90EITRY HO-1 B
PRI LAE 5 AR HBV A% 0 2 H RS MR )2
T TR I 7 A, A T HO-1 A9 55 — 35 4 P
A AT AE S i O IFN-JAK-STAT %l 5k % 5
ISG 3k &5 1% . Lazear et al'"> WF5EIA K IRF-3 X
RO EE R TR IFN F IFN B A (1G) &
KHEE MA et al'" BiFEW T IRF-3 A HO-1 1Y
RS PEZ K, HO-1 W] LY IRF-3 f 2 dhgh &, Of 6
PRI A MR A TRERR IS 5 T B TR i
AR VTS JAK-STAT i fif, X3/ HO-1 Al 5
IRF3 AUAHEAEHIR IFN-B 75 Sk KSR FEAE A

ARSI si-HO-1 2 REi% % Hemin 4032 HO-
153 B B B RN B A D643 F 1 23k IF HL si-
HO-1 41 IFN-B mRNA FiE WAL T Hemin 75541, ¥
I Hemin Z#E 4T HBV R0V /238 i HO-1 Sk SE 3
(14 (A2 T A AR IRF-3 B RIb A i 5 |
A IFN A i — 20 5%

HO-1 AYAT LUK HE—E BT s VE 76 20 i
Bt R PrEAl B TSR AR AR R R D T gl
5T, BRI 1Y & Nif2/HO-1 {558 1%, #8718
T HO-1 78 3 % 460 Ak N7 3 Fn 20 U0 30 b & #5 4E
FHM S HO-1 752 M i 45 G 4 V8 R 2 B B
BERE 1M ZE A, ik HO-1 B — AW 78 1Y I R Bt
HBV 25%), P HO-1 AHKEHIE S/ (WL % 3
AATEINE R AT AP RN RS ) C R
HEAEFH TIEI7 AR i 254 L 2% SR 3% W
BX 4 Hemin SEE HIPT HBV 254 IFN-o K5 H 8
WHT HBV /B B A, AR B 45 3
7N, 1F HepG2. 2. 15 A F& rp AR 1Y TFN-o 754
[ ] 7 FH R JF A g B X HBsAg, HBeAg, HBV-
DNA Fy3K | J5 IS 564 P i vk B 19 TIFN-o0 /EJH T
HepG. 2. 15 4 F BB T P 8 M., RV 1Y
IFN-o 7EAR PR & FEDUR B AE A 25 T AR R K
BV TR, B HUAR S, B = X Rl o K s 1R
M ARG RERON S Ao R HBY BT R
o HAZ O 2R 1 5 R 5410 ) 2 2 A PO BE AR 1T MxA
HKeAbiHt IFN-a (WP EEVEH] . 1 HO-1 5 IFN-o HX
AAEHE, HO-1 BE A% BEARAX O 88 F A AR e P i 3R
ik ATRETE—E BB R T IFN-o PR BTG PE
KRG AE B A5 T S B EEEH

L5 LTk, AR5 B T Hemin 75519 HO-1
Fik 5 HBV EHIZ M EA M, HO-1 /Y _F R LA
K A 5 X ) HBV-DNA & | &% HBsAg.
HBeAg 143, W] BE 238 2 {2 #F IRF-3 1B R 1k ok
N 1 AR 0928 TS JAK-STAT 38 [ ok
RAEPUIR RSN 3 H LA BUA BP0 85 2549 TFN-
o REAFETSRINPUW REIE T, HO-1 B B E AT
W07, T ReA B T I 2 B WG YT (R F2 i — 0t

Bk ik
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Heme oxygenase-1 enhances the anti-HBV effect of IFN-«

by inducing the expression of antiviral proteins
Da Wei', Wang Qin' ,Wei Anbang”,Zhang Hao', Wang Renbing',Liu Qian',Zhou Qiang'
(' Dept of Laboratory Medicine,”Dept of Pediatrics, The Second Affiliated Hospital
of Anhui Medical University , Hefei 230601 )

Abstract Objective To investigate the role of heme oxygenase-1 ( HO-1) on HBV replication and the antiviral
effect of HO-1 combined with «-interferon ( IFN-a). Methods HepG2.2.15 cells and HBVI. 3-transfected
HepG2 cells ( HepG2-HBVI1.3) were used as HBV replicating cell models; Hemin treated HepG2.2. 15 and
HepG2-HBVI1. 3 cells, to induce the expression of HO-1 molecules. CCK-8 method was used to assess the toxic
effects of Hemin on HepG2 and HepG2. 2. 15; chemiluminescence method was used to analyze HBsAg and HBeAg
in the supernatants of Hemin-treated group and si-HO-1 and other experimental groups; RT-qPCR was used to ana-
lyze HO-1, IFN-B and HBV-DNA; Western blot was used to analyze the expression of IRF-3 and the expression of
related molecules in the JAK/STAT signaling pathway; Hemin combined with IFN-o treated HepG2. 2. 15 to moni-
tor whether HO-1 had synergistic IFN-a antiviral effect. Results
HO-1 was induced to exert a significant anti-HBV effect, while the expression of IFN-, IRF-3, and IRF-9 and
MxA, downstream molecules of the JAK/STAT signaling pathway, were all increased. Silencing HO-1 expression

Hemin dose-dependently induced HO-1, and

reversed the antiviral effect in the Hemin-induced group, and at the same time, type I interferon IFN- showed low
expression, and the expression of IRF-9 and MxA in the JAK/STAT signaling pathway was inhibited as well. He-
min combined with IFN-a exerted stronger antiviral effects. Conclusion HO-1 can exert an anti-HBV effect,
which may be due to increased phosphorylation of IRF-3 to induce type I interferon expression and thus activate the
JAK/STAT signaling pathway to exert an antiviral effect; HO-1 can synergize with IFN-a to exert an antiviral
effect.
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