
AI translation ・View original & related papers at
chinarxiv.org/items/chinaxiv-201807.00038

S100A9 is Involved in Hepatitis B Virus X
Protein-Mediated Proliferation and Migration of
HepG2 Cells (Post-Print)
Authors: Zhang Xiuyu, Wang Ding, Du Yan’e, Wu Rui, Duan Liang

Date: 2018-07-11T00:00:00+00:00

Abstract
Objective: To investigate the role of S100A9 in hepatitis B virus X (HBx)-
mediated proliferation and migration of HepG2 cells. Methods: After infecting
HepG2 cells with recombinant adenovirus AdHBx expressing HBx protein, cell
proliferation capacity was detected by CCK-8 assay and cell migration capacity
was detected by scratch wound healing assay; after transfecting S100A9-siRNA
and its control siRNA into HepG2/AdHBx cells, the proliferation and migra-
tion capacities of HepG2 cells were detected; in HepG2/AdHBx and control
HepG2/AdGFP cells, Real-time PCR and Western Blot were used to detect the
expression of S100A9 gene and protein; in HepG2/AdHBx cells, after adding
different doses of NF-�B inhibitor BAY11-7082, the expression of S100A9 gene
and protein in each group was detected. Results: HBx promoted the prolif-
eration and migration of HepG2 cells; after S100A9-siRNA inhibited S100A9
expression, the effect of HBx in promoting HepG2 cell proliferation and migra-
tion was reduced, indicating that HBx-mediated proliferation and migration of
HepG2 cells were partially dependent on S100A9; S100A9 gene and protein ex-
pression were significantly higher in HepG2/AdHBx than in the control group
HepG2/AdGFP, indicating that HBx could increase S100A9 expression; after
inhibiting NF-�B transcriptional activity, S100A9 gene and protein expression
in the AdHBx+BAY11-7082 group was significantly lower than in the control
group, suggesting that blocking NF-�B transcriptional activity could partially in-
hibit HBx-regulated S100A9 expression. Conclusion: HBx can regulate S100A9
expression and is associated with NF-�B activation; S100A9 participates in HBx-
mediated proliferation and migration of HepG2 cells.
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Abstract

Objective: To investigate the role of S100A9 in hepatitis B virus X protein
(HBx)-mediated proliferation and migration of HepG2 cells. Methods: HepG2
cells were infected with recombinant adenovirus expressing HBx protein (Ad-
HBx), after which cell proliferation and migration were assessed using CCK-8
assay and wound healing assay, respectively. In AdHBx-infected HepG2 cells
transfected with S100A9-siRNA or control siRNA, cell proliferation and migra-
tion capabilities were evaluated. S100A9 mRNA and protein expression were
measured in HepG2/AdHBx and control HepG2/AdGFP cells using real-time
PCR and Western blot. Additionally, AdHBx-infected HepG2 cells were treated
with varying doses of the NF-�B inhibitor BAY11-7082, and S100A9 expres-
sion was examined at both gene and protein levels. Results: HBx promoted
HepG2 cell proliferation and migration. Knockdown of S100A9 via siRNA atten-
uated HBx-induced proliferation and migration, indicating that HBx-mediated
effects were partially dependent on S100A9. Both S100A9 mRNA and pro-
tein expression were significantly elevated in HepG2/AdHBx cells compared to
HepG2/AdGFP controls, demonstrating that HBx upregulates S100A9 expres-
sion. Inhibition of NF-�B transcriptional activity markedly reduced S100A9
expression in the AdHBx+BAY11-7082 group compared to controls, suggesting
that blocking NF-�B activity partially suppresses HBx-regulated S100A9 expres-
sion. Conclusion: HBx regulates S100A9 expression through NF-�B activation,
and S100A9 participates in HBx-mediated proliferation and migration of HepG2
cells.
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Introduction
Liver cancer is one of the most common malignant tumors worldwide, ranking
first in incidence among malignant tumors in Asia, particularly in China [1]. In
China, persistent hepatitis B virus (HBV) infection represents a major etiologi-
cal factor for hepatocellular carcinoma [2]. HBV is a partially double-stranded
circular hepatotropic DNA virus containing four partially overlapping open read-
ing frames: pre-S/S, pre-C/C, X, and P regions, which primarily encode viral
envelope proteins HBs, core protein HBc, HBx protein, and DNA polymerase,
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respectively [3]. Although the HBx protein is only 17 kDa in size, it plays a cru-
cial role in hepatocarcinogenesis. Studies have confirmed that HBx participates
in regulating various cellular gene transcriptions, possesses strong transactiva-
tion activity, and can activate signaling pathways such as Wnt/�-catenin, NF-�B,
and NFAT, demonstrating clear oncogenic activity [4,5].

Damage-associated molecular patterns (DAMPs) constitute a large family of cel-
lular structural proteins that are released extracellularly under pathological con-
ditions, initiating and mediating inflammatory responses that transmit danger
signals of cellular damage. Examples include HMGB1, HSPs, and S100 proteins
[6]. Among these, S100 proteins have been found to be highly expressed in vari-
ous inflammation-related tumors and promote disease progression by activating
TLR4 or RAGE signaling pathways in tumor cells [7]. Current studies have
shown that S100A9, a member of the S100 family, is upregulated in liver cancer
[8], suggesting that S100A9 may play an important role in the progression from
chronic viral hepatitis to hepatocellular carcinoma. Therefore, this study aims
to analyze S100A9 expression in HBV-related liver cancer, explore its regulatory
relationship with the HBV oncoprotein HBx, and further elucidate its role in
HBV-induced hepatocarcinogenesis.

Materials and Methods
1.1 Cell Lines and Plasmids

The HepG2 cell line was purchased from the American Type Culture Collection
and maintained in DMEM medium supplemented with 10% fetal bovine serum
(FBS) at 37°C in a humidified atmosphere containing 5% CO�. HEK293 cells
were provided by the Key Laboratory of Clinical Laboratory Diagnostics of the
Ministry of Education at Chongqing Medical University. The luciferase reporter
plasmid p-Luc-NF-�B was a gift from Professor He Tongchuan at the University
of Chicago.

1.2 Recombinant Adenovirus and siRNA

The recombinant adenovirus vector expressing HBx (AdHBx) and its control vec-
tor, both containing an independent and complete GFP expression system, were
gifts from Professor Feng Tao (Center for Molecular Medicine and Cancer Re-
search, Chongqing Medical University). The viruses were amplified in HEK293
cells prior to use. S100A9-siRNA (sense: 5’-GCUUCGAGGAGUUCAUCAUTT-
3’and antisense: 3’-CGAAGCUCCUCAAGUAGUATT-5’) and control
siRNA (sense: 5’-UUCUCCGAACGUGUCACGUTT-3’and antisense: 3’
-ACGUGACACGUUCGGAGAATT-5’) were synthesized by GenePharma.

1.3 Reagents

Mouse anti-human S100A9 antibody (sc-58706) and mouse anti-human �-actin
antibody (sc-47778) were purchased from Santa Cruz. Rabbit anti-HBx an-
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tibody (ab39716) was from Abcam. DMEM medium and fetal bovine serum
were from Hyclone. Trizol reagent and Lipofectamine 2000 were from Invitro-
gen. ECL detection reagent was from Beijing Zhongshan Biotechnology. Cell
Counting Kit-8 was from Dojindo. Real-time PCR reagents were from TaKaRa.
Dual-luciferase reporter assay kit was from Promega. NF-�B inhibitor BAY
11-7082 was from Beyotime.

2.1 Validation of HBx Recombinant Adenovirus

Recombinant adenoviruses expressing HBx (AdHBx) and control vector AdGFP
were amplified and prepared in HEK293 cells. HepG2 cells were infected with
these vectors, and HBx protein expression was detected by Western blot 24
hours post-infection.

2.2 CCK-8 Assay for Cell Proliferation

HepG2/AdHBx and HepG2/AdGFP cells were diluted to 0.5 × 10� cells/ml in
medium containing 1% FBS and seeded in 96-well plates (100 �l per well). After
culturing for 24, 48, 72, and 96 hours, 10 �l of CCK-8 reagent was added to
each well. Absorbance at 450 nm was measured after 4 hours, with experiments
repeated three times. Growth curves were plotted with absorbance values on
the y-axis and time on the x-axis.

2.3 Wound Healing Assay for Cell Migration

HepG2/AdHBx and HepG2/AdGFP cells were cultured in 6-well plates until
confluent. A sterile pipette tip was used to create a scratch in the central region
of each well. After washing with serum-free medium to remove detached cells,
cultures were maintained in 1% FBS medium for 24 hours. Scratch widths were
photographed at 0 and 72 hours under an inverted microscope. The wound
healing rate was calculated as: (scratch width at 0 h - scratch width at 72 h) /
scratch width at 0 h × 100%.

2.4 Western Blot Analysis of HBx and S100A9 Protein Expression

Logarithmic-phase cells were washed three times with ice-cold PBS, then lysed
on ice for 30 minutes in 50 �l lysis buffer containing 0.2 �l PMSF. After centrifu-
gation at 12,000 rpm for 15 minutes at 4°C, supernatants were collected and
total protein concentrations were determined by BCA assay. Equal amounts
of protein were separated on 10% SDS-PAGE gels and transferred to PVDF
membranes at 4°C. Membranes were blocked with 5% milk for 1 hour at room
temperature, then incubated overnight at 4°C with primary antibodies against
�-actin, HBx, or S100A9 (1:1000 dilution). After three washes with PBST, mem-
branes were incubated with secondary antibody (1:2000) for 2 hours at room
temperature, washed again, and visualized using DAB staining. Experiments
were repeated three times.
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2.5 Real-Time PCR Analysis of S100A9 Gene Expression

HepG2/AdHBx cells and control HepG2/AdGFP cells were cultured and
harvested after 24 hours. Total RNA was extracted using Trizol, reverse-
transcribed to cDNA, and analyzed by real-time PCR for S100A9 mRNA
levels (primers: forward 5’-GGAATTCAAAGAGCTGGTGC-3’, reverse
5’-TCAGCATGATGAACTCCTCG-3’). GAPDH served as an internal
control (primers: forward 5’-CAGCGACACCCACTCCTC-3’, reverse 5’
-TGAGGTCCACCACCCTGT-3’).

2.6 Analysis of Cell Proliferation and Migration After S100A9 Knock-
down

HepG2/AdHBx cells were transfected with S100A9-siRNA or control siRNA
using Lipofectamine 2000. Cell proliferation was analyzed by CCK-8 assay at
72 and 96 hours post-transfection, and migration was assessed by wound healing
assay at 72 hours.

2.7 S100A9 Expression Analysis After NF-�B Inhibition

HepG2/AdHBx cells were treated with the NF-�B inhibitor BAY11-7082.
S100A9 mRNA expression was measured by real-time PCR after 24 hours, and
protein expression was detected by Western blot after 48 hours.

2.8 Dual-Luciferase Reporter Assay

HepG2/AdHBx and control HepG2/AdGFP cells were co-transfected with the
luciferase reporter plasmid p-Luc-NF-�B and pRL-TK. After 48 hours, cells
were lysed and luciferase activity was measured in the supernatant. Relative
luciferase values were calculated using pRL-TK as an internal control, with GFP
set as 1. Each treatment group contained three replicate wells.

2.9 Statistical Analysis

Statistical analysis was performed using SPSS 19.0. Quantitative data are pre-
sented as mean ± standard deviation. Comparisons between two groups were
analyzed by t-test, while comparisons among three groups were performed using
one-way ANOVA with SNK-q test. Statistical significance was defined as P <
0.05, P* < 0.01, and P < 0.001.

Results
1. Establishment of a Stable HBx-Expressing HepG2 Cell Model

HepG2 cells were infected with recombinant adenoviruses AdHBx or control
AdGFP. GFP expression was observed by fluorescence microscopy 24 hours
post-infection, confirming successful viral infection [Figure 1 Figure 1: see orig-
inal paper]. Western blot analysis revealed that HBx protein was expressed in
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AdHBx-infected cells but not in AdGFP-treated controls [Figure 1(b)]. These
results confirm the successful establishment of a stable HBx-expressing HepG2
cell model (HepG2/AdHBx).

Figure 1. Identification of HBx expression in HepG2 cells infected
with AdHBx. (a) Fluorescence microscopy observation of HepG2 cells after
AdHBx infection (50×). (b) Western blot detection of HBx expression in HepG2
cells infected with AdHBx or AdGFP.

2. HBx Promotes HepG2 Cell Proliferation and Migration

CCK-8 assays demonstrated that HBx significantly enhanced HepG2 cell prolif-
eration. On days 3 and 4, the OD values were 0.68 ± 0.01 and 0.96 ± 0.05 for
AdHBx group versus 0.51 ± 0.03 and 0.71 ± 0.04 for AdGFP group, respectively
(P < 0.01 and P < 0.001) [Figure 2 Figure 2: see original paper]. Wound healing
assays showed that the migration rate was (79.33 ± 8.03)% in AdHBx group
compared to (48.33 ± 5.8)% in AdGFP group (P < 0.001) [Figure 2(b and c)].
These findings indicate that HBx promotes both proliferation and migration of
HepG2 cells.

Figure 2. Effect of HBx on HepG2 cell proliferation (a) and migration
(b, c). P* < 0.01, P < 0.001 compared with HepG2 cells infected with
AdHBx.

3. Role of S100A9 in HBx-Mediated HepG2 Cell Proliferation and
Migration

To determine whether S100A9 mediates the effects of HBx, we knocked down
S100A9 expression using siRNA in AdHBx-infected HepG2 cells and assessed
proliferation and migration. On days 3 and 4, the OD values were 0.69 ±
0.04 and 0.96 ± 0.06 in AdHBx group versus 0.47 ± 0.03 and 0.64 ± 0.03 in
HBx+S100A9-siRNA group (P < 0.01 and P < 0.001) [Figure 3 Figure 3: see
original paper]. Wound healing assays revealed migration rates of (79 ± 6.08)%
in AdHBx group versus (66.33 ± 4.67)% in HBx+S100A9-siRNA group (P <
0.05) [Figure 3(b)]. These results demonstrate that HBx-mediated proliferation
and migration of HepG2 cells are partially dependent on S100A9.

Figure 3. S100A9-siRNA reduces HBx-induced promotion of HepG2
cell proliferation (a) and migration (b, c). P < 0.05, P* < 0.01, P <
0.001 compared with HepG2/AdHBx cells transfected with control siRNA.

4. HBx Regulates S100A9 Expression

Given that HBx-mediated HepG2 cell proliferation and migration were partially
dependent on S100A9, we investigated whether HBx regulates S100A9 expres-
sion. Real-time PCR and Western blot analysis revealed that both S100A9
mRNA and protein levels were significantly elevated in AdHBx-infected cells
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compared to AdGFP controls [Figure 4 Figure 4: see original paper], with sta-
tistical significance (P < 0.001). These findings indicate that HBx upregulates
S100A9 expression.

Figure 4. S100A9 expression in HepG2/AdHBx and HepG2/AdGFP
cells. (a) Real-time PCR analysis. (b) Western blot analysis. **P < 0.001
compared with HepG2/AdGFP cells.

5. HBx Regulation of S100A9 Expression Involves NF-�B Signaling
Activation

NF-�B signaling plays a critical role in inflammation-driven tumor progression.
We therefore investigated whether HBx regulation of S100A9 expression is as-
sociated with enhanced NF-�B transcriptional activity. Dual-luciferase reporter
assays confirmed that HBx significantly increased NF-�B transcriptional activity
[Figure 5 Figure 5: see original paper], with statistical significance (P < 0.001).
In AdHBx-infected HepG2 cells treated with the NF-�B inhibitor BAY11-7082,
both S100A9 mRNA and protein levels were significantly reduced compared to
untreated AdHBx cells [Figure 5(b and c)], with differences being statistically
significant (P < 0.01 or P < 0.001). These results demonstrate that blocking
NF-�B transcriptional activity partially inhibits HBx-regulated S100A9 expres-
sion.

Figure 5. Blocking NF-�B transcriptional activity suppresses S100A9
expression. (a) Dual-luciferase reporter assay analysis of HBx effect on NF-�B
transcriptional activity. (b) Real-time PCR analysis of S100A9 mRNA levels in
BAY11-7082-treated HepG2/AdHBx cells. (c) Western blot analysis of S100A9
protein expression in BAY11-7082-treated HepG2/AdHBx cells. P* < 0.01, P
< 0.001 compared with HepG2/AdHBx cells.

Discussion
Hepatocarcinogenesis is a complex, multi-stage process involving multiple fac-
tors and genes. Accumulating evidence indicates that chronic HBV infection is a
major risk factor for liver cancer development. The HBx protein exhibits diverse
biological activities and can regulate numerous cellular processes, including sig-
nal transduction, DNA repair, apoptosis, and proliferation, conferring potent
malignant transformation capacity that plays a critical role in HBV-mediated
hepatocarcinogenesis [9]. Previous studies have reported that HBx promotes
liver cancer cell proliferation by upregulating YAP expression and activates
the Wnt/�-catenin signaling pathway to enhance tumor invasion and metastasis
[10,11]. Our study confirms these findings, demonstrating that HBx promotes
HepG2 cell proliferation and migration.

S100A9 is an important member of the calcium-binding S100 protein family
that participates in cell growth, differentiation, growth inhibition, apoptosis
induction, and inflammatory response mediation. It can bind to Toll-like re-
ceptor 4 (TLR-4) to activate JNKs, p38, ERKs, and NF-�B signaling pathways,
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exerting pro-inflammatory effects [12]. S100A9 expression is elevated in many
inflammatory diseases and is associated with rheumatoid arthritis, inflammatory
bowel disease, and other human inflammatory conditions [13,14]. Additionally,
S100A9 regulates virus-induced inflammatory responses, contributing to pneu-
monia exacerbation in influenza A virus infection and promoting inflammation
in rhinovirus-associated chronic obstructive pulmonary disease [15,16]. Recent
studies have identified S100A9 as a danger signaling molecule closely related
to tumor diagnosis, prediction, therapy, and prognosis. Notably, S100A9 is up-
regulated in various infection-related tumors and promotes tumor progression
through activation of RAGE and other signaling pathways [17,18]. Previous
research has reported S100A9 overexpression in liver cancer, correlating with
tumor malignancy [19]. Given that over half of liver cancers are associated
with HBV infection, we hypothesized that S100A9 might play a role in the
inflammatory response to HBV infection, thereby promoting HBV-related hep-
atocarcinogenesis.

To elucidate the role of S100A9 in HBV-related liver cancer development, we
employed S100A9-siRNA as an intervention tool to investigate its biological ef-
fects on HepG2 cells under HBV infection conditions. Our findings reveal that
HBx promotes HepG2 proliferation and migration through S100A9, and that in-
terference with S100A9 expression attenuates these HBx-induced effects. These
results demonstrate that S100A9 plays an important role in HBx-mediated liver
cancer cell proliferation and migration, potentially contributing to tumor inva-
sion and metastasis. This is consistent with studies demonstrating S100A9 in-
volvement in prostate cancer, colorectal cancer, and other malignancies [20,21].

Furthermore, we observed that S100A9 expression was elevated in the pres-
ence of HBx but significantly reduced when NF-�B was inhibited. These results
indicate that HBx upregulates S100A9 expression through NF-�B activation.
Numerous studies have shown that aberrant NF-�B activation during HBV-
induced hepatocarcinogenesis regulates multiple transcriptional activities, im-
mune responses, inflammatory reactions, cell growth, differentiation, apoptosis,
and gene transcription, serving as a critical bridge between HBV infection and
liver cancer. In hepatocellular carcinoma, NF-�B binds to the S100A9 promoter
to activate transcription, and S100A9 subsequently activates reactive oxygen
species-related signaling pathways to protect cancer cells from apoptosis [22].
Our study demonstrates that HBx activates NF-�B, which then upregulates
S100A9 expression to promote HBV-related hepatocarcinogenesis. We there-
fore propose that S100A9 may be an NF-�B-regulated oncogenic factor and an
important molecular link between inflammation and cancer. This suggests that
blocking S100A9 expression or its biological activity may provide a novel ther-
apeutic strategy for liver cancer.

In summary, HBx enhances S100A9 expression through NF-�B activation, and
S100A9 participates in HBx-mediated proliferation and migration of HepG2
cells. S100A9 represents an important oncogenic factor in HBV-related liver
cancer with potential applications in tumor diagnosis, therapy, and prognosis.
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HBx, NF-�B, and S100A9 form a cascade amplification positive feedback loop,
wherein HBx activates NF-�B, NF-�B enhances S100A9 expression, and elevated
S100A9 promotes HBx biological functions. This cyclic process drives the de-
velopment of HBV-related liver cancer. Theoretically, intervention at any point
in this loop could inhibit tumor progression, with S100A9, as a secreted factor
in the tumor microenvironment, representing the most promising therapeutic
target.

References
[1] Zhu RX, Seto WK, Lai CL, et al. Epidemiology of Hepatocellular Carcinoma
in the Asia-Pacific Region. Gut Liver, 2016, 10(3): 332-339.
[2] Levrero M, Zucman-Rossi J. Mechanisms of HBV-induced hepatocellular
carcinoma. J Hepatol, 2016, 64(1 Suppl): S84-S101.
[3] Seeger C, Mason WS. Molecular biology of hepatitis B virus infection.
Virology, 2015, 479-480: 672-686.
[4] Zhang XD, Wang Y, Ye LH. Hepatitis B virus X protein accelerates the
development of hepatoma. Cancer Biol Med, 2014, 11(3): 182-190.
[5] Sung WK, Zheng H, Li S, et al. Genome-wide survey of recurrent HBV
integration in hepatocellular carcinoma. Nat Genet, 2012, 44(7): 765-769.
[6] Bianchi ME. DAMPs, PAMPs and alarmins: all we need to know about
danger. J Leukoc Biol, 2007, 81(1):1-5.
[7] Chen H, Xu C, Jin Q, et al. S100 protein family in human cancer. AM J
Cancer Res. 2014, 4(2): 89-115.
[8] Markowitz J, Carson WE 3rd. Review of S100A9 biology and its role in
cancer. Biochim Biophys Acta, 2013, 1835(1): 100-109.
[9] Motavaf M, Safari S, Saffari Jourshari M, et al. Hepatitis B virus-induced
hepatocellular carcinoma: the role of the virus x protein. Acta Virol, 2013,
57(4): 389-396.
[10] Zhang T, Zhang J, You X, et al. Hepatitis B virus X protein modulates
oncogene Yes-associated protein by CREB to promote growth of hepatoma
cells. Hepatology, 2012, 56(6): 2221-2234.
[11] Chen Z, Tang J, Cai X, et al. HBx mutations promote hepatoma cell
migration through the Wnt/�-catenin signaling pathway. Cancer Sci, 2016, 107
(10): 1380-1389.
[12] Chen B, Miller AL, Rebelatto M, et al. S100A9 induced inflammatory
responses are mediated by distinct damage associated molecular patterns
(DAMP) receptors in vitro and in vivo. PLoS One, 2015, 10(2): e0115828.
[13] van Lent PL, Grevers L, Blom AB, et al. Myeloid-related proteins
S100A8/S100A9 regulate joint inflammation and cartilage destruction during
antigen-induced arthritis. Ann Rheum Dis, 2008, 67(12): 1750-1758.
[14] Lee MJ, Lee JK, Choi JW, et al. Interleukin-6 induces S100A9 expression
in colonic epithelial cells through STAT3 activation in experimental ulcerative
colitis. PLoS One, 2012, 7(9): e38801.
[15] Tsai SY, Seqovia JA, Chang TH, et al. DAMP molecule S100A9 acts as a
molecular pattern to enhance inflammation during influenza A virus infection:

chinarxiv.org/items/chinaxiv-201807.00038 Machine Translation

https://chinarxiv.org/items/chinaxiv-201807.00038


DDX21-TRIF-TLR4-MyD88 pathway. PloS Pathog, 2014, 10(1): e1003848.
[16] Baines KJ, Hsu AC, Tooze M, et al. Novel immune genes associated with
excessive inflammatory and antiviral responses to rhinovirus in COPD. Respir
Res, 2013, 14:15.
[17] Gebhardt C, Nemeth J, Angel P, et al. S100A8 and S100A9 in inflammation
and cancer. Biochem Pharmacol, 2006, 72(11): 1622-1631.
[18] Srikrishna G. S100A8 and S100A9: New insights into their roles in
malignancy. J Innate Immun, 2012, 4(1): 31-40.
[19] Wu R, Duan L, Cui F, et al. S100A9 promotes human hepatocellular
carcinoma cell growth and invasion through RAGE-mediated ERK1/2 and p38
MAPK pathways. Exp Cell Res, 2015, 334(2): 228-238.
[20] Hermani A, Hess J, De Servi B, et al. Calcium-binding proteins S100A8
and S100A9 as novel diagnostic markers in human prostate cancer. Clin Cancer
Res, 2005, 11(14): 5146-5152.
[21] Kim HJ, Kang HJ, Lee H, et al. Identification of S100A8 and S100A9
as serological markers for colorectal cancer. J Proteome Res, 2009, 8(3):
1368-1379.
[22] Nemeth J, Stein I, Haag D, et al. S100A8 and S100A9 are novel nuclear
factor kappa B target genes during malignant progression of murine and human
liver carcinogenesis. Hepatology, 2009, 50(4): 1251-1262.

Note: Figure translations are in progress. See original paper for figures.

Source: ChinaXiv —Machine translation. Verify with original.

chinarxiv.org/items/chinaxiv-201807.00038 Machine Translation

https://chinarxiv.org/items/chinaxiv-201807.00038

	S100A9 is Involved in Hepatitis B Virus X Protein-Mediated Proliferation and Migration of HepG2 Cells (Post-Print)
	Abstract
	Full Text
	S100A9 is Involved in Hepatitis B Virus X Protein-Mediated Proliferation and Migration of HepG2 Cells
	Introduction
	Materials and Methods
	1.1 Cell Lines and Plasmids
	1.2 Recombinant Adenovirus and siRNA
	1.3 Reagents
	2.1 Validation of HBx Recombinant Adenovirus
	2.2 CCK-8 Assay for Cell Proliferation
	2.3 Wound Healing Assay for Cell Migration
	2.4 Western Blot Analysis of HBx and S100A9 Protein Expression
	2.5 Real-Time PCR Analysis of S100A9 Gene Expression
	2.6 Analysis of Cell Proliferation and Migration After S100A9 Knockdown
	2.7 S100A9 Expression Analysis After NF-κB Inhibition
	2.8 Dual-Luciferase Reporter Assay
	2.9 Statistical Analysis

	Results
	1. Establishment of a Stable HBx-Expressing HepG2 Cell Model
	2. HBx Promotes HepG2 Cell Proliferation and Migration
	3. Role of S100A9 in HBx-Mediated HepG2 Cell Proliferation and Migration
	4. HBx Regulates S100A9 Expression
	5. HBx Regulation of S100A9 Expression Involves NF-κB Signaling Activation

	Discussion
	References


