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IncRNA H19i8 13 J33FmiR-146a$#l
HBVE Ay 5 115

g okEn xE® KR OE BAAET
(b8 B HE TS 2 5 PREE 35, P78 637000; 2116 S 27 R EE B, P76 637000)

HE 1% 3§ 248 3T IncRNA H19:8 it miR-146aifl4x LA A £ 9% 7 (hepatitis B virus, HBV)
A 6o THH, AR HBV EH 695 F Ak L2 A ek, 5 AT 5 68 & PCR(real time quantita-
tive polymerase chain reaction, RT-qPCR)#& | £ HepG2 A& HBVAS & &_%| 40t % HepG2.2.15F H1949
Faxt F A K| %K RS AN HBV(-)S HBV(+) & Z AP L  H1949 238 2 ; 44 it kA Rk
{&HepG2.2.15%m /e F 69 H19. miR-146a. #&H)4F 714 flapAZ B A 408 1(flap endonuclease 1, FENI)
A H , RT-qPCR4 A4 M H19. miR-146a% 3 T i ¥e ik F & A& 1 AAR KB 1 404K (interleukin-1
receptor-associated kinase 1, IRAK)/I¥ 7% 3R 5L B F % #h48 % B 5 6(TNF receptor associated factor 6,
TRAF6). FENI#)%i%/K-F, &% PCR(quantitative polymerase chain reaction, g-PCR)#: HBV DNA
PN H, &G % I%EP itk (Western blot, WBMIFEN 1 & & kKT, Bl AT, 1 %E 1041 RHBV(+)FF
2048 SHIHBV(-)AF LALLM LR 4547, KA WB. %75 28405 540 7 2847 A FEN1%& @) #9 & A
KF. f£HepG2.2.154m k0 69 H197K -4 xf B TEMK 99%, 3 K RAL 22 X 45 R 2~ HBV(+) 48 4%
B H197K P22 HBV ()28 L2 & 1K(P<0.01). £ HepG2.2.154me % it & X H19/5, HBV DNA# N 4k%
2+ B LA 41K (1.1320.05)x10°, miR-146a. FENI& L35 A FE1K63%. 62%; it & A miR-146a. FENI
J&, HBV DNA# M 455 85 B4 9t 35(1.4520.05)%10°. (0.90+0.13)x10°, H19& 3% & 45| F&1K51%.
54%(P<0.05). & AARAREZ 4R 27, SHBV(-)F L4481, RT-qPCRZ ILHBV(H)AT 2841 F H19 &
X Z41K81%, miR-146a. FENIE A5 R 521.92. 5.144%, B AFWB. %95 201039 2 7~ FEN1%&
8 K-FH Z (P<0.05). IncRNA H19:8 i$ T8 miR-146a8) & A | 45 A F T #¥e ik B IRAKI/TRAFG, #
T ARFENT 69 %32 237 5|HBV DNA#) 24|, AIRAHBV A4l 695 FHuh| L2 7 sk,
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The Molecular Mechanism of IncRNA H19 Regulating
miR-146a to Inhibit HBV Replication
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Abstract This study aims to investigate the molecular mechanism of IncRNA H19 regulating HBV (hepa-
titis B virus) replication through miR-146a, and lay the foundation for exploring the molecular mechanisms of HBV

replication. The relative expression levels of H19 in HepG2 and HBV stable replicating cell line HepG2.2.15 were
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detected by RT-qPCR (real time quantitative polymerase chain reaction), and the expression levels of H19 in liver
tissues of HBV (-) and HBV (+) patients were detected by fluorescence in situ hybridization. After overexpression
or knockdown of H19, miR-146a and FENI (flap endonuclease 1) in HepG2.2.15 cells, the expression levels of
H19, miR-146a and its downstream target genes /RAK! (interleukin-1 receptor-associated kinase 1)/TRAF6 (TNF
receptor associated factor 6) and FENI were detected by RT-qPCR, the copy number of HBV DNA was detected
by q-PCR (quantitative polymerase chain reaction), and the expression level of FEN1 protein was detected by WB
(Western blot). At the same time, 10 cases of clinical HBV (+) liver tissues and five cases of HBV (—) liver tissues
were collected to test the above indexes, and WB and immunohistochemistry were used to test the protein expres-
sion level of FENI in the two groups of specimens, respectively. In HepG2.2.15 cells, H19 decreased by 99%
compared to the control group. Fluorescence in situ hybridization demonstrated that the expression of H19 in HBV
(+) liver tissue was lower than that in HBV (-) liver tissue (P<0.01). After overexpressing of H19 in HepG2.2.15
cells, HBV DNA copies decreased by (1.13+0.05)x10° compared with the control group, and miR-146a and FEN1
decreased by 63% and 62%, respectively; after overexpression of miR-146a and FEN1 in HepG2.2.15 cells, HBV
DNA copies increased by (1.454+0.05)x10° and (0.90+0.13)x10°, respectively, and H19 decreased by 51% and 54%
compared with the control group (P<0.05). The results of clinical specimens showed that compared with HBV (-)
liver tissues, RT-qPCR revealed that H19 decreased by 81% in HBV (+) liver tissue, miR-146a, FEN! increased
21.92 and 5.14 times, respectively. Meanwhile, both WB and immunohistochemistry showed upregulated FEN1
protein (P<0.05). IncRNA H19 acts on the downstream target gene /IRAK1/TRAF6 by down-regulating the expres-
sion of miR-146a, thereby reducing the expression of FENI and inhibiting the replication of HBV DNA, laying the
foundation for exploring the molecular mechanisms of HBV replication.

Keywords IncRNA H19; miR-146a; HBV replication; FENI

LM % 9% 5% (hepatitis B virus, HBV)/E L 2 ™
H R K AR fER R 2R 2 — M, fE HBVEE YLt
Frb, HREGICA B S FLR S R ZO6 HBV ) 52 i F 4
FERCAE CHAE AT . Horh, KAETESRAY RNA(long non-
coding RNA, IncRNA)E N IE & H I & & 1) = £ 77
BRI, FE S R0 I 25 A 20 e, i AR 7
IR BRI FE 2. IneRNAJ —F K
200 MR E SRS RNA, DAL N «fE e i
T, VAR R I W 7 2 53 B e i Ja 7K1 48 2k
FALRPA, HEMR . % K ARIE (Rl 2 R B Gy %
HRIIR K AEKERREYI . AR, PC-
NAP1. HULC% IncRNAF] L0 HBV & #1171, it
A, IncRN AR 7248 Jf 5 57 A [ T 447 A [ 14
TiThet. TE4UBEAZIN, IncRNA £S5 e i i %
s R AT AR BT R4S . FEAHHL N, IncRNATR]
81T 5 4 N JB RNA(competing endogenous RNA,
ceRNA)I1E F 77 20 Fff miRNA, M55 mRNAH)
T PR,

H191E R e 4 45 78 FIRAE I IncRNAZ —, B
TR A B IR R B AN, AR 2 P IR

(P FEm e < AR TRRE PR R 0 I R ORE 1 AR
PERT 9 FUIE T IR 27 440 Hh 08 S 10, H19
AR R DR 208 1R 224 55 A 1 4 2 M R 4 ff L1121
W B, H19W T 4 L B4 - s A% 5,
FEAEmIR-675 KAEVEH, 548 E ) miRNA 1) Bl e <
AEEA AR TS N IR RNAKIEMER , PAAGE
454 RNAZE A8 M (RNA binding protein, RBP)Kif
T mRNAMIAR D, DA, H19R] AR A3 R R 4
IRl 7 521 miRN A f 38 PE 0 H % 3 mRNA T K,
UITH 193 1L 35 4+ 45 4 miR-29b-3p, W% miR-29b-3p
XTEEmRNA P M,

b4, miRNATE HBV & il o (1)1 FH & A e 5
HAEJ91E E Wit EAEH SR T R 1, 2 5HBV
&Y. HBVE A HBVAH I 1T . 7tk
I, miR-146aft) %% 5 HBV & #ill /K & 1E A e U117,
miRNAJE — R E B 5% 5 I R 7, 7R3 7KF
L RTDA R R ) 3R R X AR 4, IITTERE SR G
KPS R ks U810, BRI, H1942 75 AT LIS
i I mIRNABE I TTHBV & HliEH FHR AT .

FATH AT IR 7T K BH, miR-146an] LLiE R {23k
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HBV DNAZK fill 3¢ B i 25 14 15 7 PEflap i 18 1 17 g
1(flap endonuclease 1, FENI){j 3k, i1 1 52HBV
DNAS 1|22, FeF b, FRATTHE H 0T TR 15 H1938
It miR-146a, BT N HHBV & i S EFFEN 1
PIHEHBVE . RIAIE %R &, FATIALH K
Je NARH LR A K I CABIE AL

1 MR575E%
1.1 SEIEMARt, a5

HBV(—/+) & FRUIBRFR A8 7 )1 6= 2Bt
B I8 = 5t [ AE 72 T A A s A T S5 2 T AT
(ML 2 PR B AT 428 P B 32558 T i T
B ST AR T AR B ERUE , s T
JUEE 2= BEAC 32 0L 2 kit (HEHAES - 2023001)]. AT
T4k HepG2. HBVER & & HilHHm 41 i HepG2.2.15
T8 B A B AR A IR 2 )5 b DMEME: 77 5
4 H 2% E Gibeo A 7 ; AR IMIE . FREEIE B LA BI
/v ]; Lipofectamine 2000%% 441551 H 52 [E Invitrogen
AT A RAF IR0 B 75 0 E 28 35 AR R A TR A
Ay RNAW 3057 & microRN AT #% 5557 i A
Fl 9% [E ThermoFish Scientific/A 7] ; miRNeasy Miniif7!]
F 8 QIAGENA Al 5 948 & PCRAGIINAT &
6 A Ryt AR R A 7], miRNATRE PCR
I RS EN A AR BR A ] 5 20 i 2
M RIPA. BCAE HR N & 77 & . SDS-PAGER
AR FLH A S B S KA ARG IR A
A]; PLAFENTIZ bR, %api A GAPDHEE b [
YUk, BRI ALY (horseradish peroxidase, HRP)
FRIC L 2E BT B eGR4I E D IE RE A B AR AT BR 2
&) ; HRPARIC I L 26410 5 IgGI% [ 2 18 28 v AR Wik
2], RNA FISHIRGI G F 751 75 35 3 R B4 A PR
o] S SRR % (diaminobenzidine, DAB)IA H b 15t
A2 M AEMERA IR AT, HI9. FENI. IRAKI .
TRAF6FMIGAPDHG ) i AL 5t AR E DR A BR A
A H19+ FENIFORL 5250 % 5T IR AR 47 ; H19
siRNA(Ribo smart silencer). miR-146at5 4214 14151 751
BT M AR PR A 74 K, FENI siRNAH
A A TR R A PR A R & R
1.2 KWHE
12.1 @i dc 1637 °C. 5% COANMEs 340,
F14710% FBS. 100 U/mL7 % Z #1100 pg/mLA%E % %
() = B DMEM R 75 Hep G240 it X HepG2.2. 1540 i, #£

HepG2.2. 1541 a3 7 5 AN G418, LR FFHBV R &
Sl FEHNEEEAE K, A MR A 2R 80%~90% kT,
W AR, 2 T A AR

122 etk JEEEHEE TR HepG2.2. 15411,
4 FH DAL S< 100 A B B2l T 6L A, 12~16 h
Ja ULk R%7E30 min, #H8 Lipofectamine 200035 B 1520 3%
A3 RIXTH19, miR-146a. FENIH:RBEAT it F ik B EAIC
TP, e 5ea~6 hiG (A o e R e ARG A0, 48 h
WCHL AL . HT A RT-qPCRIFEHI9. FENI siRNA
BRI DL T JE 4520 . H19. FENI siRNA. miR-146a
R T FImiR-146a 11571 14 7 51 W3R 1

123 RE-FA47 %R IHBV DNA  WHU4H .
M, IIANHBVIZ LR HGA], 37 °CHF & 15 min,
B0(15 000 xg. 6 min)HX L3, JIAMgCl,. DNase
I. RNase/5 137 °CiiE & 4 h, A PEG8000/K L &
1 h, SR IMAHAL TR R E B K, 45 °CIE B IR IR
H, IR & 57 R S0 B0 (14 000 xg.
3 min)HU_E3E, IR AEETIEDNA, LEEEHEDNA,
5 JE M TCHE K AEDNA o

124 ERNARI, #HFXBREFEZHFRALTE
PCR  WHN4ife. ZHE, FH TrizolVZ$2 HU AN ML ELRNA,
K P0G e S i SR i cDNABE . B3R 1 1 pgfe ™
RNA, 1 uLBEHLTIYD, *h 2 TolEZK 22 12 pL, 65 °CHiF H
5 min; 2BYR2: 4 pL 5% i, 2 uL ANTPIRE47; 1 uL
RNAFNHI ALY %8, 25 °C¥ B S min, 42 °CHEH
60 min, 70 °C¥ & 5 min. PAHE cDNABL I} S5
EUTHBYV DNA AR, SIS pl 2x Ultra SYBRVE &4
0.4 uLIE [/ [/ 5149010 pmol/L). 0.8 uL cDNA, #ME
ToHE/KZE 10 pl. AR RIA : 95 °CTiAE 4 10 min;
95 °CAZH:15 s, 60 °CiB K/ZEH 1 min, 39/MEHF . T2HE
P2 1H 5 HBV DNAZEX RIA &, K 225
H AR RIEE . 5175 %2,

1.2.5 miRNAZRIR. 1% 44K A TagManif4T 5% i 3¢
K% 2 PCR WA . ZHZR, i Trizol 24 i 4
i JE I N & A R, A# B miNeasy Miniif7ll £ 7 55
i RNA, i Fil miR-146a K% U6HE 5P 51 943 7338 #%
miR-146a % U6. KNAAKF: 0.15 pL ANTP, 1 pLidif;
SERE, 1.5 pLZET, 0.19 nLAZBRBEHNHIF], 1.5 uL
miR-146a/U65|%), 9.16 uL N RNA, ddH,0%h & &
15 uL; 16 °CHiFE 30 min, 42 °C#% F 30 min, 85 °CH¥
H 5 min. PLTH cDNAARNR, A5 pLo SetREr
AW, 0.72 pL 16% SIHREHEA W, 2 uL ¢cDNA,
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#1 MFHRNAFZ]. miRNARLIFIFImiRNAIHIFF5
Table 1 Sequences for siRNA and miRNA mimic/inhibitor

/NFHERNAFIMiIRNA
siRNA and miRNA

JFHI(5'—3")
Sequence (5'—3")

H19 siRNA siRNA1

Forward: CCAACATCAAAGACACCAT
Reverse: ATG GTG TCT TTG ATG TTG G

siRNA2

Forward: CCC GTC CCT TCT GAATTTA
Reverse: TAAATT CAG AAG GGA CGG G

siRNA3

Forward: CGT GAC AAG CAG GAC ATG A
Reverse: TCA TGT CCT GCT TGT CAC G

ASO

CCA CGG AGT CGG CACACTAT
CTC CAT CTT CAT GGC CAC CC
CAC CTT GGC AAG TGC CTG TG

FENI siRNA

Forward: GCC CGU GUA UGU CUU UGA UTT

Reverse: AUC AAA GAC AUA CAC GGG CTT

miR-146a mimic

Forward: UGA GAA CUG AAU UCC AUG GGU U

Reverse: AAC CCA UGG AAU UCA GUU CUC A

miR-146a inhibitor

AAC CCAUGGAAU UCA GUU CUC A

N ETCEE/KZ 10 pLo Al LRI 2RIA : 95 °CHiAs 4
5 min, 95 °CAE%10 s, 56 °CiE k30 s, 60 °CZE{H30 s,
ASAEFR . SR 2 2 H R A G R IE & . 5
VI 5 2.

1.2.6 Western blot H 70 40 i s A B 1 PR
WEZHZR, P 2 1 g 4 ) 7 B RIPA R Fi i oK 1 22
fi#£30 minj5, 4 °CE0»30 min, YH Ei, I BCA
FEHEERA AN ERE . SE A, 3T
SDS-PAGE#E i MLk , £ HL vk BEIR % 7 £ PVDF
FE, 10% 1 I RE 9ok = iR 3 1 1 h, I FEN1—$i
(1:1 000), 4 °CHiF B B TBSTHEHE37K(10 min/ik)
J&i, FTHRPHRE 2 PT R IgG —Hi(1:5 000) T =G &
1 h. VN\GAPDH WS, i, THE &AM #R
K.

127 RAERIEER  XSTHBV(/H)EHAFHLE
TRV Ja, AT RIZF, 100%. 90%- 80%-
70% LI eI FE AR FE LA, PBSTEML S , ik
B TAEW, 37 °CHE & 20 min/ i Il 2% SSCIE Y .
AT 70% 80%-+ 90%- 100% £ FEARIAK 5 &5 ik i
WK, BARTIRIG, MR, 78 °CH¥E 8 min, F
DATIRMR FE B =y iR B B MK, Vi N Tt ) A8 PR 4R %
Hh, BT 37 CHARZMNTIEF12~16 ho KH,
TIPS E A 15 min, 2x SSC. PBS¥EMi. #)o,
FHDAPIZAX J& i N S v KA e

1.2.8 kb A DR AT R E B A
100%- 90%- 80%- 70% £ 1 i ¥4 J5 2 R P2 It Jis
PBSHEMEL, A8 A A IR A 22 L (pH=6.0)12E 4T Tl
WPrHUEAEE . A R R B SIS, PBSEE, 3%
H,0,% i % & 10 min, PBSYEHL G, 5% BSA =R
130 min, JIAFEN1—#H0(1:100), 4 °CH¢ & ik %,
PBS¥ifit, HRPARICEPT M IgG —Hi(1:100) =R F
1 h, PBS¥E. iR ~, DAB(1:20) & {42 min, Ji/K
TEBE30 s, FFARZEGAZS min, F/KIBEE]D min/g ik T
R 5 3 SR P LB T /K% B, H A IR 3
1.3 GitFaE

SKHISPSS 23.048 tH Ak AT 8ds AL B, FH Graph-
Pad Prism 8.08H47/E . 19 LLEER ST AR AR S 56,
P<0.05F R~ ZRBEAGEE .

2 H#HR
2.1 H197£ HBVIZE EHIZHME R HepG2.2.15%
HBV(HALAFRFRIEE BEER

F RT-qPCRAZ M H194F HepG2+ HepG2.2.15
I AR RIE . R IR, HepG2.2.1541
Jif o H 19263 7K V- 8 Hep G2 41 iU B 99%( & 1A,
P<0.001).

IHBV (—/+)HHZVA ) F 5 147 RNAZDY
JRAIZAE, 45 R oR, FEHBV(H)4L R I H19FH M %
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Table 2 Primer sequences for RT-qPCR/q-PCR
FEH F5(5'—3")
Genes Sequence (5'—3')
H19 Forward: TCA AGC CTG GGC CTT TGA AT
Reverse: CCT TCC AGA GCC GAT TCC TG
miR-146a Forward: GAG AAC TGA ATT CCA TGG GT
Reverse: GGC AGT GAT GTT GCG GT
FENI Forward: CAA AGG CCA GTC ATC CCT CCT
Reverse: GCG AAC AGC AAT CAG GAA CTG
HBV DNA Forward: ACC GAC CTT GAG GCATACTT
Reverse: GCC TAC AGC CTC CTA GTA CA
IRAK1 Forward: TGC AGA TCT ACAAGAAGCACCT
Reverse: CCT CTC GTA CAC CTG GGT CAT AG
TRAF6 Forward: GGC CCA GGC TGT TCATAGTT
Reverse: CAG CTC CCG GAT TTG ATG GT
GAPDH Forward: CGC TCT CTG CTC CTC CTG TTC
Reverse: ATC CGT TGA CTC CGACCTTCAC
U6 Forward: GCT TCG GCA GCA CAT ATA CT
Reverse: AAC GCT TCA CGAATT TGC GT
HBV (-) HBV (+)
(A) B
1.207 (B)
KKK
2 1.001 i
st
G
=}
= 0.80L DAPI
3 -
£0.04
< 50 pm 50 pm
~ 0.02 2 717 50
0
HepG2 HepG2.2.15
(C) 1.5- . H19
% 50 pm 50 pm
= 1.01 e P
=}
8
]
2
§ 0.5
Q
[~
Merge

0= T
HBV (-) HBV (+)

50 pm 50 pm

Ell H197EHepG2FTHepG2.2.15F RIHERT FRIXE K H19 RNATLRIZR 3L
Fig.1 Relative expression of H19 in HepG2 and HepG2.2.15 and H19 RNA fluorescence in situ hybridization

A: H197E HepG2F1 HepG2.2. 1541 il v (1) 2 5+ 3535 . B: RNA FISHAZ H197E HBV(-) M HBV(+)AF 4 )Rk . C: Il HI197E HBV(-)
HBV(H)FHSURBHTER . *P<0.05; *##P<0.001.
A: differential expression of H19 in HepG2 and HepG2.2.15 cells. B: RNA FISH detects the exprssion of H19 in HBV (=) and HBV (+) liver tissue. C:
the positive rates of H19 in HBV (=) and HBV (+) liver tissues are determined. *P<0.05; ***P<0.001.
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(A) . (B) 8x10°- o © 5o
1800‘ - dkk < kk
sk = - ﬁ
2 150.04 E : - 4=
oo o 6X10°7 o
5 120.0- 2 Ei
5 S 10 5 7]
3 20T 2 E
2 154 a £ 27
= 5 -
T«)s 1.0 §2><10 % |
& 0.5 - 3
0~ 0- “ o
Control H19 H19 Control H19 HI19 Control H19 H19
plasmid siRNA plasmid siRNA plasmid siRNA
(D) 3 Hokk (E) sk (F) kol
P ol R 3= 3+ ok
= - > g
I
< 2- N S
o o 2+ N
G
—_ © °
2 o 5
% 1 g 14 2 14
E 3 3
~ cd
0= 0 0=
Control - HI9 ~ HI9 Control  H19  HI19 Control H19  HI9
plasmid siRNA plasmid siRNA plasmid siRNA
(G) (H) 2157 =
E *kk
=]
HI9  HI9 2 1.0+
Control plasmid siRNA 2
— Z
FENI | - S |45 kDa éo.s-
o
GAPDH [ wme wiw wwem [36KDa %
£
Control HI19 HI19
plasmid siRNA

FEPLHT9FURIAIHLY siRNA SR ANIE K A0 ik B . A: H19 mRNARIEE /KT B: HBV DNA# DI, C~F: miR-146a. FENI. IRAKI
RITRAF6/131% /K. G H: FENI{JE FZIBK . #P<0.05; **P<0.01; ***P<0.001; ****P<0.000 1.

After transfection of H19 plasmid and H19 siRNA, the relative expression of each gene is detected. A: the mRNA levels of H19. B: number of HBV
DNA copies. C-F: the mRNA levels of miR-146a, FENI, IRAKI and TRAF6. G,H: the protein levels of FEN1. *P<(.05; **P<0.01; ***P<0.001;

**xxP<0.000 1.

B2 H19i&d T8 miR-146a#lH HBVE
Fig.2 H19 down-regulates miR-146a to inhibit HBV replication

EHBV(-)ZHZEES57%(F1BFIE1C, P<0.05). [FIF,
MEEEIH19 5 TREF S5 G AL F BEAL T A
2.2 H19i&33 T miR-146afll#] HBVE
{EHepG2.2. 1541 ff ik FIA BRI H19, 453 5
AN THHI9HI) (K24, P<0.05). SxHRAAME, i
FIAH19/5 HBV DNA#E T FA(K (1.13+0.05)x10°(E&
2B, P<0.001), miR-146a. FENI mRNA/KF-%) 5p&
%63%- 62%(EI2CHIE 2D, P<0.05), IRAKI mRNA.
TRAF6 mRNA/KF43 5l F 151,98 2.364%( K 2EA!
K] 2F, P<0.05), FEN1% [ 3Rk K F B 42%( B 2G
AT 2H, P<0.001); MK H19)5, HBV DNA N7t
71 (0.360.03)x10°(& 2B, P<0.01), miR-146a. FENI

mRNAZKF 55 F E4.21. 23565 2CHTE 2D,
P<0.001), IRAKI mRNA. TRAF6 mRNA7KF-43 51| [%
1.39%-+ 39%([% 2EA1K 2F, P<0.01), FEN1# & [ #%iA
T3 245 (K2G AT E2H, P<0.01).
2.3 miR-146ai&id THH19{E#HHBV E &

£ HepG2.2. 1541 ifd ik 3k B R fIK miR-146a,
g5 LR T T miR-146a/8 3 (K 3A, P<0.01). 5%
FEZHAHEL | i 223X miR-146a5 HBV DNA# D7 =
(1.45£0.05)<10°(43B, P<0.000 1), H197K T B#{%51%(&
3C, P<0.01), FENI mRNAKFF & 2.641%(E 3D,
P<0.001), IRAKI mRNA. TRAF6 mRNA7KF-43 5 B
89%-+ 50%([ZI3EANEI3F, P<0.001), FEN14E %A /K
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T 571885 (EI3GHTEI3H, P<0.000 1); FifkmiR-146a),
HBV DNA#% LA (1.16+0.13)x10°(K 3B, P<0.01),
HI197K T+ 3.051% (K 3C, P<0.01), FENI mRNAJK-
F#1%82%(E3D, P<0.01), IRAKI mRNA. TRAF6 mRNA
KT 247, 1.291% (K 3EATIE 3F, P<0.05), FEN1ZE
FIZRIE 7P BRKS3%(EI3GAITEI3H, P<0.000 1).
2.4 FENL@BiE TiHH19, LiHmiR-146a{gi#
HBV &l

7EHepG2.2. 1540 g v i FRIE B [RFENT, 455 5
INTTRFENIRS) (F4A, P<0.01). S5X6HIRALAAEL, i
1K FENIJ5 HBV DNA# DU 15 (0.90+0.13)<10°(J&]
4B, P<0.001), H197K~-[#{I% 54%( 4 4C, P<0.001), miR-

A

(A) 450,04 — B)  6x107
<
< 400.04 é
& 350.0 P
% 300.0 L §
5 2.0
p
; 1.5 [a)
Z 1.0 >
= Mm
S 057 T

0_

Control miR-146a miR-146a

mimic  inhibitor

(D) o (E)
3= KKk 3 -
= g
=
S =
< 24 S 24
o o
ERb 2 1-
= =
& &
0= 0=
Control miR-146a miR-146a
mimic inhibitor
(©)) H) s
5
5
— 2.0
k=
miR-146a miR-146a 2
Control  imic  inhibitor g 1.5
FENI |- 9 e | 45kDa Z 104
S5
o
GAPDH | s we s | 3 kDa £ 05
<
o~ 0-

s ©

ok sk ok

Control miR-146a miR-146a

ook LS9 Toees

Control miR-146a miR-146a
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Fig.5 Expression of HBV replication-related genes in HBV (-) and HBV (+) liver tissues
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