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Abstract:
Background: The regulatory of HBV replication is still unclear. FEN1 can repair HBV
rcDNA to HBV cccDNA and promote HBV DNA replication. However, its specific
regulatory detail remains unclear. MicroRNA regulates gene expression at
post-transcriptional level. Especially, miR-146a, it plays an important role that is
closely related to regulation of HBV replication. Based on above, we hypothesize that
miR-146a may be regulate HBV cccDNA formation through FEN1. So, we will
investigate the effect of miR-146a on the replication of hepatitis B virus and its
molecular mechanism.
Results: We found that level of miR-146a was significantly up-regulated in
HepG2.2.15 cells (11.755±0.069) than that in HepG2 (1.000±0.038) (P<0.05).
Furthermore, HBV-DNA copies and FEN1 were significantly increased and decreased,
respectively, in HepG2.2.15 cells transfected with miR-146a mimic and inhibitor for
48h,[(3.215±0.001); (2.623±0.083)] compared with the control group (2.813±0.015)
(P<0.05),. After transfection FEN1 plasmid, HBV-DNA Copies (5.712±0.371) is

significantly higher than the control group（2.661±0.009）(P<0.05), and the level of
miR-146a（3.431±0.004）is significantly higher than the control group (1.023±0.224）
(P<0.05). The expression level of IRAK1/TRAF6 are significantly lower and higher
[(0.114±0.013); (0.390±0.014); (1.222±0.073); (2.145±0.271)] than the control group
[(1.000±0.038); (1.007±0.119)] (P<0.05) after transfection miR-146a mimic and
inhibitor into HepG2.2.15. After Ago2 siRNA, the level of miR-146a (0.105±0.002) is
significantly decreased than the control group (1.000±0.041) (P<0.05) from Ago2
protein RIP. After transfection Ago2 siRNA then added into exogenous miR-146a into
HepG2.2.15, The expression level of FEN1 is significantly reduced (0.485±0.100)
than the control group (1.000±0.023) (P<0.05), and the HBV-DNA copies is
significantly lower (3.230±0.047) than the control group (3.789±0.041) (P<0.05).
Conclusion: Ago2 cooperates with miR-146a to regulate the transcription the
expression level of FEN1 protein through the downstream target gene IRAK1/TRAF6,
then promoting HBV replication.
Keywords：HBV; miR-146a; Ago2; FEN1
Background
Hepatitis B virus (HBV), a member of the Hepadnaviridae family, a small, partially
double-stranded and enveloped DNA virus, is a major cause for a variety of liver
diseases, such as chronic hepatitis B (CHB), liver cirrhosis, and hepatocellular
carcinoma (HCC) [1, 2]. According to the latest data published by the WHO, there are
about 257 million people infected with HBV worldwide. In 2015, hepatitis B virus
resulted in an estimated 887000 deaths, mostly from cirrhosis and hepatocellular

carcinoma [3, 4]. However, the regulatory of HBV replication is still unclear. In its
replication cycle, Infectious HBV particles contain relaxed circular DNA (rcDNA)
encapsidated by core proteins[5],After entering the host hepatocyte, rcDNA is
repaired into covalently closed circular DNA (cccDNA)[5-8], during HBV infection, ccc
DNA acts as a template for the transcription of pgRNA, then reverse transcript viral
DNA. HBV DNA will not go away until HBV cccDNA is cleared. It is critical for cure
HBV infections. [6, 9]. Unfortunately, we know few on the regulatory mechanism of the
transform from rc to ccc.
Interestingly, FEN1 is a structurally specific metal nuclease. It has a
spacer-dependent endonuclease activity, and shears the hairpin structure (ie, the
pseudo "Y" structure). HBV rcDNA has similar hairpin structure of 9nt redundant
sequence at both ends of DNA negative chain. Our previous studies have shown that
FEN1 can repair HBV rcDNA to HBV cccDNA and promote HBV DNA replication [10].
However, its specific regulatory detail remains unclear.
MicroRNA is a highly conserved, endogenous non-coding RNA of 20-25nt in
length, and regulate gene expression at post-transcriptional level [11, 12]. Currently,
some studies provided that microRNAs have a trend of antagonizing HBV protein
effects in the regulation of apoptosis, cell cycle and humoral immunity [13]. Especially,
miR-146a, it plays an important role that is closely related to inflammation, innate
immune and regulation of HBV replication [14, 15]. Based on above, we hypothesize
that miR-146a may be regulate HBV cccDNA formation through FEN1. That is to say
FEN1 is a target of miR-146a, and then enhance HBV DNA replication. To test this

hypothesis, we detect the level of FEN1 and HBV DNA copies by overexpressing and
interfering with miR-146a, and research the specific molecular mechanism which
rcDNA is converted to cccDNA in HBV replication.
In addition, some studies have shown that Ago2 can act as a carrier to play a role
in miR-18a interaction [16], which is different from the traditional function that is Ago
protein family (Ago1-4) and microRNAs can form immune complexes to promote the
processing and maturation of microRNAs [17-19]. Therefore, we hypothesize that
Ago2 also plays a very important auxiliary role in the regulation of miR-146a. To verify
this hypothesis, we intend to analyze its specific functional mechanisms through Ago2
siRNA and Ago2 RIP.
Results
miR-146a expression in HBV stable replication cell line HepG2.2.15 is increased
To verify the role of miR-146a in HBV replication, the level of miR-146a was
detected in HBV stable cell line HepG2.2.15 and parental cell HepG2 by qRT-PCR.
The result was shown the level of miR-146a was significantly increased in
HepG2.2.15 (11.755±0.069), compared with HepG2 group (1.000±0.038) and the
increase is 11 times (P<0.05) (figure.1), suggesting the level of miR-146a may be
closely associated with HBV replication.

Relative leveis of miR-146a
(mean± SE)

14

* p<0.05,n=3

12
10
8
6
4
2
0

HepG2

HepG2.2.15

Figure 1 The level of miR-146a in HepG2.2.15 and HepG2 cells
Figure 1 miR-146a expression in HBV stable replication cell line HepG2.2.15 is
increased. Expression level of miR-146a in HepG2 and HepG2.2.15 cells was
estimated by qRT-PCR from cell lysis supernatant. All experiments were repeated
three times. *P < 0.05.
miR-146a promotes HBV replication and expression
After transfection of miR-146a mimic and miR-146a inhibitor into HepG2.2.15 cells,
the relative level of miR-146a were (1.487±0.243) and (0.019±0.004), respectively, it
is increased and decreased compared with the control group (1.001±0.047). The
difference is statistically significant (P<0.05) (figure. 2-1). After transfection of
miR-146a mimic and miR-146a inhibitor into HepG2.2.15 cells, HBV-DNA copies are
(3.215±0.001) and (2.623±0.083), respectively, it is increased and decreased than the
control group (2.813±0.015) (P<0.05) (figure. 2-2). These results suggest that
miR-146a can promote HBV replication.

Relative leveis of miR-146a
(mean± SE)

2.0

* p<0.05,n=3
** P<0.05,n=3

1.5

1.0

.5

0.0
control

miR-146a
mimic

miR-146a
inhibitor

HBV-DNA copies (mean± SE)

Figure 2-1 The level of miR-146a in HepG2.2.15 after transfection miR-146a
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Figure 2-2 The copies number of HBV-DNA in HepG2.2.15 after transfection
miR-146a

Figure 2 miR-146a promotes HBV replication and expression. (Figure 2-1)Expression
level of miR-146a was analyzed by qRT-PCR in HepG2.2.15 from culture lysis
supernatant.( Figure 2-2) HBV DNA copies were analyzed by qRT-PCR in
HepG2.2.15 from culture lysis supernatant All experiments were repeated three times.
*P < 0.05.

miR-146a promotes FEN1 expression

The expression of FEN1 was detected after transfection of miR-146a mimic and
inhibitor into HepG2.2.15 cells by qRT-PCR and Western blot. The relative expression
of FEN1 was (1.678±0.131) and (0.344±0.045), compared with the control group
(1.017±0.194), it was significantly increased and reduced, respectively (P<0.05)
(figure. 3-1). After exogenous transfer into FEN1 plasmid, the relative expression of
miR-146a was (5.712±0.371), which was higher than the control group (1.023±0.224)
(P<0.05), HBV-DNA copies was (3.431±0.004), which was higher than the control
group (2.661±0.009) (P<0.05) (Figure 3-2). These data suggesting that miR-146a can
promote FEN1 translation, meanwhile FEN1 also promotes the level of miR-146a and
HBV-DNA replication.
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Figure 3-1 The expression of FEN1 in HepG2.2.15 cells after transfection miR-146a
by qPCR and western blot
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Figure 3-2 The level of miR-146a and HBV DNA copies in HepG2.2.15 cells afrer
transfection FEN1

Figure 3 miR-146a promotes FEN1 expression and FEN1 also promotes
miR-146a/HBV DNA expression. (Figure 3-1) Expression level of FEN1 was analyzed
by qRT-PCR and Western blot in HepG2.2.15 from culture lysis supernatant. (Figure
3-2) Expression level of miR-146a/HBV DNA copies were analyzed by qRT-PCR in
HepG2.2.15 from culture lysis supernatant. All experiments were repeated three times.
*P < 0.05.

miR-146a inhibits the expression of target gene IRAK1/TRAF6

The bioinformatics software (Target Scan) analyzes to find that IRAK1/TRAF6 is a
potential downstream target gene through NF-κB pathway. After transfection with
miR-146a mimic into HepG2.2.15 cells and detecting the relative expression level of
downstream target genes IRAK1 and TRAF6 by qRT-PCR. Compared with control
group (1.000±0.038) and (1.007±0.119), the expression of IRAK1 and TRAF6 are
decreased, (0.114±0.013) and (0.390±0.014), the difference is statistically significant

(P<0.05); after transfection miR-146a inhibitor into HepG2.2.15 cells, The relative
expression level of IRAK1/TRAF6 are higher, (1.222±0.073) and (2.145±0.271) than
the control group, (1.000±0.038) and (1.007±0.119) (P<0.05) (figure 4). The results
suggest that miR-146a regulates the expression of FEN1 after inhibiting downstream
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Figure 4 The expression of IRAK1/TRAF6 in HepG2.2.15 cells after transfection
miR-146a
Figure 4 miR-146a inhibits the expression of target gene IRAK1/TRAF6. Expression
levels of IRAK1/TRAF6 were analyzed by qRT-PCR in HepG2.2.15 from culture lysis
supernatant. All experiments were repeated three times. *P < 0.05.
Ago2 mediates miR-146 regulated HBV replication
After transfection Ago2 siRNA and miR-146a respectively into HepG2.2.15 cells,
the expression of Ago2 protein was detected by qRT-PCR and western blot. The
relative expression of Ago2 siRNA group (0.688±0.099) was lower than the control
group (1.002±0.069). The difference was statistically significant (P<0.05), the
expression of Ago2 is increased when we add miR-146a (Figure 5-1), indicating the
expression of Ago2 protein was silenced by Ago2 siRNA.
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Figure 5-1 The expression of Ago2 in HepG2.2.15 cells after transfection miR-146a
and Ago2 siRNA
After Ago2 RIP, the level of miR-146a was detected by qRT-PCR. The relative
level of miR-146a in Ago2 siRNA group (0.105±0.002) was lower than the control
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group (1.000±0.041), the difference is statistically significant (P<0.05) (Figure 5-2).
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Figure 5-2 The level of miR-146a after transfection miR-146a mimic and Ago2 siRNA
into HepG2.2.15 cells
Transfection miR-146a mimic after Ago2 siRNA, the expression of FEN1 and
HBV DNA copies were reduced
Ago2 siRNA was transfected into HepG2.2.15 cells for 24 hours, following treated
by exogenous addition of miR-146a for 24 hours, detecting the expression of FEN1
and HBV DNA copies by qRT-PCR. The relative expression level of FEN1 in Ago2
siRNA group (0.485±0.100) was significantly reduced, compared with the control
group (1.000±0.023), the difference is statistically significant (P<0.05) (Figure 5-3),
and the HBV DNA copies (3.230±0.047) is also significantly reduced than the control
group (3.789±0.041) (P<0.05) (Figure 5-4). The results indicate that the mature
miR-146a does not work if have no Ago2 protein. Ago2 act as a carrier with miR-146a
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Figure5-3 The expression of FEN1 after transfection Ago2 siRNA and miR-146a into
HepG2.2.15
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Figure5-4 The copies of HBV DNA after transfection Ago2 siRNA and miR-146a into
HepG2.2.15

Figure 5 Ago2 mediates miR-146 regulated HBV replication. (Figure 5-1) Expression
level of Ago2 were analyzed by qRT-PCR and Western blot in HepG2.2.15 from
culture lysis supernatant. (Figure 5-2) Expression level of miR-146a was analyzed by
qRT-PCR in HepG2.2.15 from culture lysis supernatant. (Figure5-3) Expression level
of miR-146a was analyzed by qRT-PCR in HepG2.2.15 from culture lysis supernatant.
(Figure5-4) HBV DNA copies were analyzed by qRT-PCR in HepG2.2.15 from culture
lysis supernatant. All experiments were repeated three times. *P < 0.05.
Discussion
We found that miR-146a is significantly elevated in the HepG2.2.15 cell line by
detecting the expression level of miR-146a in the HepG2 and the HBV stable
replication cell line HepG2.2.15. It is suggest that miR-146a seems to regulate and
promote HBV DNA expression and replication. Based on above, we detected the
expression of FEN1 and HBV DNA copies by qRT-PCR after overexpressing and
interfering with miR-146a into HepG2.2.15 cell line, showing that HBV DNA copies

number and the expression level of FEN1 in miR-146a mimic group were obvious
increaesed, which is consistent with the results of wang [1]et al, suggest that
miR-146a promote HBV replication and enhance the expression of FEN1. Related
studies have revealed a partial immune mechanism by which miR-146a affects HBV
DNA replication [20, 21]. For example, during hepatitis B virus infection, miR-146a
causes T lymphocyte function impaired and can target levels of RIG- I /RIG-G the
innate immune response impaired in the cell and promote HBV replication. However,
it lacks an explanation of the molecular mechanism of HBV replication. Interestingly,
our previous study found that FEN1 is a key enzyme in the regulation of HBV DNA
replication, and while miR-146a enhances HBV DNA replication, FEN1 levels also
increased, indicating that miR-146a is most likely affects HBV DNA replication by
regulating the key enzyme of FEN1. In the present study, we demonstrated that
miR-146a promoted HBV replication and expression by targeting FEN1.
FEN1 is a structurally specific metal nuclease that exists in mitochondria and
nucleus [22]. FEN1 has multiple functions, including promoting DNA maturation,
replication and regulating protein metabolism [23]. FEN1 promotes replication of HBV
DNA that the reason may be the HBV rcDNA to HBV cccDNA structural repair and
transformation stage. The HBV rcDNA negative strand is a DNA structure that is not
closed and contains redundant sequences at the 5' and 3' ends. This hairpin structure
must be repaired in order to replicate successfully. In the process of forming cccDNA,
due to the special structure of the negative strand of HBV rcDNA, FEN1 exerts a
spacer-dependent endonuclease activity, shears the hairpin structure (ie, the pseudo

"Y" structure) and the formation of a complete closed loop structure under the action
of polymerase and ligase, thereby promoting the replication of viral DNA. In addition,
for the RNA primer of the 5'-end of the positive strand of HBV rcDNA, FEN1 can also
excise the RNA primer by its 5'-3'flap endonuclease activity, and then extend and
close to form a complete cccDNA molecule [8, 10]. Therefore, we transferred the
exogenous FEN1 plasmid into the HepG2.2.15 cell line and observed the level of
miR-146a and HBV DNA copies, which were found to be significantly higher than the
control group, indicating that FEN1 can increase miR-146a and promote HBV DNA
replication. At the same time, overexpression and interference with miR-146a,
observed the expression level of FEN1, found that miR-146a overexpression group
and interference group were significantly higher and lower than the control group,
suggesting that miR-146a and FEN1 have mutual regulation. The reasonable
explanation is during HBV infection, miR-146a expression is up-regulated, and the
expression of cccDNA is indirectly promoted by enhancing FEN1 expression, then
enhancing HBV DNA replication. Meanwhile, miR-146a may provide a more suitable
environment for FEN1 to exert endonuclease activity. The host environment enables it
to regulate HBV replication more effectively. That is to say FEN1 and miR-146a form a
positive feedback regulation mechanism, When the level of miR-146a was increased,
the expression of FEN1 was promoted, at the same time FEN1 also promotes the
level of miR-146a in turn. FEN1 and miR-146a promote expression to each other.
Following, we used bioinformatics software analysis to find that IRAK1/TRAF6 is a
potential downstream target gene of miR-146a[24], and qRT-PCR results show that

the relative expression level of IRAK1/TRAF6 after miR-146a mimic and inhibitor into
HepG2.2.15 cell. Compared with the control group, it was significantly reduced or
increased, that is, miR-146a promoted the replication of HBV DNA by inhibiting the
expression of the downstream target gene IRAK1/TRAF6. The possible reason is that
there are multiple nuclear factor-kappaB (NF-κB) binding sites in the promoter region
of miR-146a gene, and miR-146a can target the interfering molecule interleukinbetween NF-κB. 1 receptor-associated kinase-1 (IRAK1) and tumor necrosis factor
receptor-associated factor-6 (TRAF6), thereby reducing NF-κB activity and preventing
the occurrence of hyperimmune inflammatory response[24, 25], and some research
and analysis show that FEN1 is significantly enriched in the NF-κB pathway, that is, its
expression level is elevated, which fully indicates that miR-146a elevate the
expression of FEN1 after inhibiting downstream target genes, and then regulating
HBV replication.[26]
In addition, other studies have shown that Ago2 can act as a carrier to play a role
in miR-18a interaction[16], which is different from the traditional function that is Ago
protein family (Ago1-4) and microRNAs can form immune complexes to promote the
processing and maturation of microRNAs[17, 18]. Therefore, we hypothesize that
Ago2 also plays a very important auxiliary role in the regulation of miR-146a. To verify
this hypothesis, we intend to analyze its specific functional mechanism through Ago2
siRNA and Ago2 RIP. We overexpressed miR-146a and transferred Ago2 siRNA into
HepG2.2.15 cell. After 48 hours, RIP isolated Ago2 protein, detecting the level of
miR-146a by qRT-PCR and found that the level of miR-146a in Ago2 siRNA group

was significantly decreased compared with control group. It indicates that Ago2 does
form a complex with miR-146a. When exogenously elevated miR-146a and interferes
with Ago2 protein, the expression level of FEN1 and HBV DNA copies were
significantly decreased, which indicates Ago2 act as a carrier with miR-146a to play a
regulatory role.

In conclusion, we figured out a new miR-146a→FEN1→HBV DNA regulatory axis in
HBV infection, which helps to better understand the miRNA-HBV interaction and
provide a theoretical basis for the pathogenesis of HBV. Of course, further in vivo
experiments were conducted to study the relationship between miR-146a, HBV and
FEN1 in order to further deepen the understanding of hepatitis B virus-host interaction
and we need more experiments to identify these new potential molecular targets we
found for the prevention and treatment of CHB[7].
Materials and methods
Cell culture and transfection
Human HCC cell lines HepG2 and HepG2.2.15 were purchased from Saibo Kang
Biotechnology Co (Shanghai, China). All cells were cultured in Dulbecco’s modiﬁed

Eagle’s medium (DMEM) containing 10% heat-inactivated fetal bovine serum (FBS),
100U/ml penicillin and 100μg/ml streptomycin at 37°C in a 5% CO2 incubator.
HepG2.2.15, derived from HepG2 cell line, possesses HBV genome and is able to
generate HBV particle. G418 (Shanghai yuanye BiO-Technology Co,Ltd) was added
into culture medium to maintain stable HBV replication. miR-146a mimic and
miR-146a inhibitor obtained from Ribobio INC (Guangzhou, China). FEN1 plasmid
was obtained from Pre-build save.[10] Ago2 siRNA were obtained from JTSBIO
(wuhan, China), Plasmids and miR-146a mimic or inhibitor were transfected into
HepG2.2.15 at the specfied concentrations using Lipofectamine 2000 reagent
(Invitrogen, Carlsbad, CA, USA) according to the manufacturer’s protocol. Cells were
collected for further analysis 48h post transfection.
Quantitative real-time PCR for mRNA/microRNA
Total RNA from cultured cells was isolated using TRIzol reagent (Invitrogen USA).
The primers of FEN1, IRAK1/TRAF6, Ago2, HBV DNA and β-actin were designed and
synthesized by Sangon Biotech (Chengdu, China). A total of 2μg RNA was reversely
transcribed into the first-strand cDNA with random primers and Revert Aid First Strand
cDNA Synthesis Kit (ThermorFisher USA). microRNA was isolated according to the
instruction manual of Qiagen miRNeasy Serum/Plasma (QIAGEN,USA). The primers
of miR-146a and U6 were designed and synthesized by Utysen bioengineering Co,
Ltd (Chengdu), cDNA was performed through QIAGEN miRNeasy Mini KIT (QIAGEN,
USA). qRT-PCR reactions were performed by the TaqMan MicroRNA Assays
(QIAGEN,USA) and UltraSYBR Mixture (WCBIO, Jiangsu) on the Bio-Rad Sequence

Detection system (Applied Biosystems, Foster City, CA, USA), respectively. The
reaction conditions of the miR-146a PCR were as follows: 1 cycle at 95°C for 10
minutes, followed by 45 cycles at 95°C for 10 seconds, 52°C for 30 seconds and 60°C
for 30 seconds. IRAK1/TRAF6, FEN1, Ago2, HBV DNA and β-actin reaction
conditions were as follows: 1 cycle at 95°C for10 minutes, followed by 37 cycles at
95°C for 15 seconds and 60°C for 30 seconds. The relative expressions level of
miR-146a and IRAK1/TRAF6, FEN1 and Ago2 were calculated using the 2−△△Ct
method and normalized to U6 and β-actin, respectively. The copies number of
HBV-DNA were calculated using standard curve line, and all the reactions were
performed repeat three times. The primer sequences used for PCR were:
name
miR-146a

Primer sequence（5'-3'）
F:GAGAACTGAATTCCATGGGT
R:GC-CTACAGCCTCCTAGTACA
P:GAGACCGCAGACCGCAAC

U6

F:GCTTCGGCAGCACATATACT
R:AACGCTTCACGAATTTGCGT
P:TGGCCCCTGCGCAAGGATGAC

IRAK1

F:TGCAGATCTACAAGAAGCACCT
R:CCTCTCGTACACCTGGGTCATAG

TRAF6

F: AAGGAGAGAATCAGAGCAAGTG
R: GCAGTTCCACCCACACTATCA

Ago2

F:GTTTGACGGCAGGAAGAATCT

R:AGGACACCCACTTGATGGACA
Ago2 siRNA

F: GGAUAUGCCUUCAAGCCUCTT
R: GAGGCUUGAAGGCAUAUCCTT

FEN1

F: CAAAGGCCAGTCATCCCTCCT
R: GCGAACAGCAATCAGGAACTG

β-actin

F:CTCCATCCTGGCCTCGCTGT
R: GCTGTCACCTTCACCGTTCC

HBV DNA

F: ACCGACCTTGAGGCATACTT
R: GC-CTACAGCCTCCTAGTACA

Western blot
Total proteins from HepG2.2.15 cells were isolated with RIPA reagents (Beyotime
Biotechnology Shanghai). Equivalent amounts of proteins were subjected to 12%
SDS-PAGE and transferred to PVDF membrane. After being blocked with 5% nonfat
milk for 3h, the membranes were then incubated overnight with the primary antibody
against FEN1(ZEN BIO) and β-actin (ZEN BIO) at 4°C overnight, secondary antibody
(ZEN BIO) labeled with horseradish peroxidase (HRP)-linked for 1h. After washing by
TBST, the ECL kit was applied and chemiluminescence was detected by a gel
imaging system. The gray value of each specific strip was digitized by ImageJ
analysis software.
Extraction of HBV replication intermediates
After 48 hours of HepG2.2.15 cell transfection, the HBV virus core particle DNA
extract was extracted from HBV intermediate, PEG8000 was allowed to incubated on

ice for 40 minutes, then incubated with digestive juice and proteinase K were
overnight; phenol chloroform extracted DNA, isopropanol ethanol precipitated, buffer
dissolved precipitate
RNA-binding protein immunoprecipitation (RIP) assay
The

cells

after

48

hours

of

transfection

were

collected,

and

were

immunoprecipitated using the Magna RIP kit (#17-700, Millipore) following the
manufacturer’s instructions with an anti-Ago2 antibody (Millipore, # 03-110) and
control IgG from cell lysis supernatant, The quantification of miR-146a was carried out
on using Bio-Rad Sequence Detection system the TaqMan MicroRNA Assays (Qiagen,
Chatsworth,CA)
Statistical analysis
All data were presented as mean ± standard error (SE) from at least three
independent experiments and analyzed by Microsoft Excel software. For analysis of
differences between two or more groups, Student’s t test or one-way analysis of
variance was applied. P value < 0.05 was considered to be statistically signiﬁcant.
Abbreviations:
HBV, Hepatitis B virus; FEN1, Flap endonuclease 1; IRAK1

Interleukin-1
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Figures

Figure 2
The level of miR-146a in HepG2.2.15 and HepG2 cells

Figure 3
2-1 The level of miR-146a in HepG2.2.15 after transfection miR-146a. 2-2 The copies number of HBV-DNA
in HepG2.2.15 after transfection miR-146a

Figure 5
3-1 The expression of FEN1 in HepG2.2.15 cells after transfection miR-146a by qPCR and western blot. 32 The level of miR-146a and HBV DNA copies in HepG2.2.15 cells afrer transfection FEN1

Figure 8
The expression of IRAK1/TRAF6 in HepG2.2.15 cells after transfection miR-146a

Figure 10
5-1 The expression of Ago2 in HepG2.2.15 cells after transfection miR-146a and Ago2 siRNA. The level of
miR-146a after transfection miR-146a mimic and Ago2 siRNA into HepG2.2.15 cells. 5-3 The expression
of FEN1 after transfection Ago2 siRNA and miR-146a into HepG2.2.15. 5-4 The copies of HBV DNA after
transfection Ago2 siRNA and miR-146a into HepG2.2.15

Supplementary Files
This is a list of supplementary les associated with this preprint. Click to download.
discussion.jpg
discussion.jpg

