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miRNA-1180 suppresses HCC cell activities via TRAF1/NF-kB signaling pathway
Feng ZHENG"™ @, Zheng WANG'

Abstract

The miRNA-1180 anti-cancer effects in hepatocellular carcinoma cell were studied. 33 hepatocellular carcinoma patients were
collected. In cancer and adjacent normal tissue from patients, TRAF1 protein and miR-1180 expression was determined by HE
staining, IHC and RT-PCR methods. In the cell experiments, HepG2 cells were divided into three groups: NC group, BL group
and miRNA group. The cells of NC group were un-treated; BL group were transfected with empty camer; miRNA group were
transfixed with miRNA-1180. We determinates cell proliferation rate of difference groups, measuring the cell apoptosis rate
and cell cycle of difference groups by flow cytometry, detected cell invasion and migration abilities of difference groups by
transwell and wound healing assay and evaluating relative proteins expressions by WB assay. Compared with Normal liver
tissue, cell infiltrations were significantly increased. miR-1180 was negative correlation with TRAE The cell proliferation rate of
miRNA group was significantly lower than that of NC group; The cell apoptosis and G1 phase rates were significantly difference
among three groups; however, P53 and P21 protein expressions were significantly increased in miRNA groups. Over-expression
miRNA-1180 had effect to inhibit HepG2 cell proliferation, invasion, migration and improve HepG2 cell apoptosis by regulation

TRAF1/NF-«B signaling pathway.
Keywords: miRNA-1180; HepG2; TRAF1; NF-xB; P53.

Practical Application: Over-expression miRNA-1180 had effect to inhibit HepG2 cell proliferation, invasion and migration
and improve HepG2 cell apoptosis by regulation TRAF1/NF-«B signaling pathway.

1 Introduction

Hepatocellular carcinoma (HCC) a kind of cancer that were
higher death rate. In past few decades, the HCC treatments were
significant progressing, however, the 5 year sruvival rate also
remained low (Jemal et al., 2011), this was relatived with higher
proliferation of HCC. microRNAs (miRNAs) were a novel class
of RNA, conserved non coding sigle stranded small molecules
weidely, in recent years, the miRNA was contained 22 nucleotide,
the main effect of miRNA is targeted to mRNA, and degradating
or inhibiting targeted mRNA translation, then suppressing the
mRNA expression and regulating targeted mRNA expression and
somatic development, apoptosis, proliferation and differentiation
(Volk & Shomron, 2011; Jebbawi et al., 2014; Huang et al., 2014;
Chiang et al., 2015). Previou relatived studies were shown that
miRNA-1180 had effects to suppressing proliferation (Ge et al.,
2017; Zhou et al., 2016; Tan et al., 2016). However, there
were limited studies to research about relationship between
miRNA-1180 and HCC. In this study, we wanted to prove the
effects of miRNA-1180 to HCC and explain the mechanism.

2 Materials and methods
2.1 Clinical data

Collecting the 33 patients, who were Hepatocellular carcinoma
patients and treated in our hospital. Taking the cancer and adjacent
normal tissues from 33 patients, the tissues were divided into
two parts: on part was fixed with formalin solution until IHC
or HE staining; another part was stored in —80 °C refrigerator.

2.2 Materials

HepG2 was purchased from ATCC, DMEM and Fetal Bovine
Serum were also purchased from HyClone; miRNA-1180 (Kingsy,
China); Lipofectamine™ RNAIMAX (Invitrogen, USA); Opti-MEM
(Gibco, USA); Cell proliferation assay kit (Promega, USA); Cell
apoptosis and cycle assay kit (KeyGEN, USA); TRAF1, NF-«b,
P53, P21, MMP-2 and MMP-9 anti-body (Abcam, USA).

2.3 Methods
Immunohistochemistry (IHC)

The samples were fixed by 10% neutral formaldehyde and
embedded in paraffin. Mouse anti human TRAF1 monoclonal
antibody (R & D). Two anti SuperPictureTM two step method was
used for the detection of TRAF1, and the staining was performed
by using (DAB) staining. The antigen of 0.01 mol/L sodium citrate
(pH 6) was used to repair the antigen by immunohistochemistry.
The remaining steps refer to the reagent instructions.

RT-PCR

The total RNA of differrence tissues were extracted by TRIzol
total RNA kit, Checking the OD260 ultraviolet spectrophotometer,
and the ratio of OD280, to determine the concentration and
purity of RNA; another hybrid 3uLRNA and 2ul loading Buffer
by agarose gel electrophoresis, RNA has no observed degradation;
adding cDNA reverse transcriptase catalytic synthesis, fluorescence
quantitative PCR with SYBR qPCR Mix.
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Primersequence: GAPDH-F:5-AACGGATTTGGTCGTATTGGG-3’;
GAPDH-R:5-TCGCTCCTGGAAGATGGTGAT-3. TRAF1-
F:5-TCCCGTAACACCTGATTAA-3’; TRAF1-R:5’-
ACAACTCCCAAACCATACAC-3. Amplification condition:
94 °C 30s, 53 °C 45s, 72 °C 30s, 40 cycles, 72 °C 1 min.

Cell culture and transfection

The cells were cultured by DMEM contained 10% FBS
in 37 °C, 5% CO, saturated humidity condition, transferring
liquid once per 1~2d. The HepG2 cells inoculated with 96 hole
plates were stayed in incubator, 37 °C, 5% CO, saturated humidity
condition, until transfection. The cell fusion rate was 30%~50%.
The cell was started to transfecte miRNA-1180 following by
Lipofectamine™ RNAIMAX instruction.

MTT assay

Inoculating the HepG2 cells into 96 hole plates
as 0.5 x 10*~1.0 x 10* cell per well, the cell were divided
into 3 group: Normal Control group (NC), Blank Control group
(BL) and miRNA-1180 transfection group (miRNA). The cells of
NC were treated with nothing; the cells of BL were transfected
with empty carrier; the cells of miRNA were transfected with
miRNA-1180. After transfection, measuring the proliferation
at 48 h. Adding 10 uL MTT (5 mg/mL) into every hole, after
incubating 4 h in cell incubator, carefully discard supernatant
and add DMSO to dissolve purple crystal. The absorbance was
measured at 490 nm with an enzyme analyzer.

Cell apoptosis assay

After transfection 48 h, Collecting the cell from every
groups, Washing the cell by PBS for twice, fixed the cell by 70%
ETOH overnight. Adding corresponding reagent depend on
kit’s instructions, placed in avoid light for 30 min at 4 °C,
after that, measuring cell apoptosis of every groups by flow
cytometry.

Cell cycle assay

After transfection 48 h, Collecting the cell from every groups,
Washing the cell by PBS for once, adding 100 uL Rnase A in
every tubes in 37 °C water bath for 30 min, and adding 400 pL PI,
mixing them and stayed in avoid light romm at 4 °C for 30 min.
We measured cell cycle of every group by flow cytometry.

Transwell assay

After transfection, the cells were collected and cultured
in serum-free medium with DMEM. The single cell
suspension (1 x 10°) was added to the upper chamber of the
Transwell cell, and 600 uL medium was added in the lower
chamber. The cells of difference groups were incubated
for 48 h at 37 °C and contained 5% CO,. Remove the chamber,
4% paraformaldehyde fixed 15 min, crystal violet staining
of min, to detect whether the cell through the small hole, if
the cell through, then immediately stop all the experimental
group, take pictures and statistics.
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Wound healing assay

HepG2 cells were transfected in 6 well plates in 24 h culture,
when cell density reached 80% ~ 90%, with a gun head than a ruler,
underline the vertical force, washing the cells with PBS after 3 times,
adding serum-free DMEM culture medium, respectively in 0 h,
48 h camera, repeat 3 holes, the experiment was repeated 3 times.

WB assay

The cells of difference groups were washed by PBS, after
centrifugation, the supernatant was discarded, adding cell lysis
and protease inhibitors, fully clevaed cell on ice for 30 min.
After centrifugation, we took supernatant to new EP tube.
BCA protein quantitative kit was used to determine the total
protein concentration of each cell, SDSPAGE, 180 mA constant
flow transfer protein to cellulose acetate membrane, after 5%
skimmed milk powder closed, Adding I anti-body, Incubating on
the table at 4 °C overnight, Closed liquid washing 3 times were
added HRP labeled II resistance, Room temperature incubation
for 1 h, luminous agent after darkroom exposure, by developing
and fixing after treatment, GAPDH was used as internal reference.
Image] software was used to analyze the gray value of each protein
zone, and the gray value of each cell and the gray value of GAPDH
protein corresponding zone were compared and analyzed.

2.4 Statistical analysis

We used ANOVA analysis to evaluate the impact of patients’
survival and clinical covanates. The factors, were significantly
differences in the ANOVA analysis, were invastigated the
independent effects of these variables in next step. P < 0.05 was
considered to indicate a significant statistical difference.

3 Results
3.1 Clinical data analysising

Compared with adjacent tissue, the cell invasion ability
was enhanced in the cancer tissue (Figure 1A). Meanwhile, the
TRAF1 protein expression was positive in the cancer tissue, and
was negative in the adjacent tissue (Figure 1B). Compared with
adjacent tissue, the miR-1180 expression of cancer tissue was
significantly decreased (P < 0.05, Figure 1C). Measuring the
TRAF1 gene expression and analysising the correlation between
TRAF1 and miR-1180. The result was shown that TRAF1 was
negative correlation with miR-1180 (r = -1.9902, Figure 1D).

3.2 Cell proliferation

Compared with NC group, the cell proliferation rate of
miRNA group was significantly decreased (P < 0.05); however,
there were no significanly difference between NC and BL groups
(P >0.05). The data was shown in Figure 2.

3.3 Cell apoptosis

The cell apoptosis rate of miRNA group was significantly
up-regulation compared with NC group (P < 0.05), and there
were no significantly difference in NC and BL groups (P > 0.05).
The data was shown in Figure 3.
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Figure 1. Clinical data. (A) Difference tissues by HE staining (x200); (B) The TRAF1 protein expression by IHC in difference tissues (x200);
(C) The miR-1180 expression by RT-PCR. ***P < 0.05, compared with adjacent tissue; (D) Correlation between TRAF1 and miR-1180. The

TRAF1 was negative correlation with miR-1180 (r = -1.9902).
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Figure 2. The cell proliferation rate in difference groups. ***P < 0.05,
compared with NC group.
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3.4 Cell cycle

The G1 phase of miRNA group was significantly increase
compared with NC group (P < 0.05), and there were no significantly
difference in NC and BL groups (P > 0.05). The data was shown
in Figure 4.

3.5 Transwell assay

Compared with NC group, the invasion cell number of
miRNA group was significantly down-regulation (P < 0.05);
however, there were no significantly difference in NC and BL
groups (P > 0.05). The data was shown in Figure 5.

3.6 Wound healing assay

The wound healing rate of miRNA group was significantly
reduced compared with NC group (P < 0.05); however, there
were no significantly difference in NC and BL groups (P > 0.05).
The data was shown in Figure 6.
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Figure 4. The cell cycle in difference groups. FL2-A is the area under the curve of the number of fluorescent channels. ***P < 0.05, compared
with NC group.
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Figure 5. The invasion cell number of difference groups by transwell assay. ***P < 0.05, compared with NC group.
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Figure 6. The wound healing rate of difference groups by wound healing assay. ***P < 0.05, compared with NC group.

3.7 WB assay 4 Discussion

The TRAF1, NF-kB, P53, P21, MMP-2 and MMP-9 protein HCC is high degree of malignancy and poor prognosis,
expressions were significantly differences between miRNA and ~ even with treatment of surgery combined with chemotherapy,
NC groups (P < 0.05, respectively), however, there were no  the treatment effect is still poor, postoperative HCC high
significantly differences between NC and BL groups (P > 0.05,  recurrence rate and metastasis is a key factor affecting the
respectively). The data was shown in Figure 7. treatment effect and prognosis, there is an urgent need for new
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Figure 7. The relative protein expression in difference groups.

and effective therapeutic targets. miRNA has a wide range of gene
regulatory functions, can regulate various aspects of gene activity,
participate in a series of biological processes such as embryonic
development, cell proliferation, apoptosis and energy metabolism
(Esquela-Kerscher & Slack, 2006). Some scholars had confirmed
that miRNA played a role of oncogenes or tumor suppressor genes
in the occurrence and development of HCC (Zhang et al., 2016;
Wuetal, 2017; Yang et al., 2016); the biological behavior of HCC
was closely related to some members of miRNA family (Xu etal.,
2014). In this study, we firstly evaluated the TRAF1 expressions
in the HCC tissues, measured the miR-1180 expression and
analysis the correlation. The results were shown there were
negative correlation between miR-1180 and TRAFI. This
result was prompted that miR-1180 overexpression had effects
to suppress the TRAF1 expreessions in HCC. The study also
found that overexpression of miR-1180 significantly inhibited
the proliferation of HepG2 hepatoma cells, and promote
apoptosis, the cell cycle analysis showed that overexpression of
miR-1180 was a large number of cells stayed in G1 phase; this
result was likely to cause increased apoptosis.

Tumor necrosis factor receptor associated factor 1 (TRAF1)
is akind of adaptor protein in cytoplasm (Tokunaga et al., 2012).
TRAF1 plays an important role in NF- kappa B, MAPKS and
other signaling pathways, and participates in inflammation,
immunity, cell proliferation and differentiation through these
pathways (Kim et al., 2016; Zhang et al., 2015; Greenfeld et al.,
2015). Nuclear factor-kappa B (NF-kB) is an important
transcription factor protein, which shows increased activity in
most tumor cells. A variety of carcinogenic factors can promote
cell growth by activating NF-KB pathway, leading to malignant
transformation of cells and promoting metastasis of tumor cells
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(Liuetal., 2016a, b). Inhibition of NF-KB activity could inhibit
tumor cell proliferation, promote apoptosis, increase the sensitivity
of anti-tumor cells to chemotherapy, inhibit inflammation, and
reduce tumor angiogenesis (Berrak et al., 2016; Etemadi et al.,
2015; Shang et al., 2015). P53, P21 genes are negative regulator
of cell growth cycle, and cell cycle regulation, DNA repair, cell
differentiation, cell apoptosis and other important biological
functions (Lei et al., 2017; Lewinska et al., 2017; Al-Saran et al.,
2016; Hrgovic etal., 2016). In this study, The P53 and P21 proteins
of miRNA group was significantly up-regulation compared with
NC group, this might the reason that a large number of miRNA
group cells were stayed in the G1 phase to death.

The migration and invasion of tumor cells are closely related
to epithelial mesenchymal transition (EMT) in the process
of tumor progression (Tsai & Yang, 2013; Yao et al.,, 2011).
Activation of TRAF1/NF-kB signaling pathway plays a critical
role in the induction of EMT in tumor cells (Li et al., 2017), and
promote the migration and invasion of the expression of matrix
metalloproteinase MMPs, thereby enhancing the migration
and invasion of tumor cells (Bidard et al., 2008). In our present
study, we found that the MMP-2 and MMP-9 protein expressions
of miRNA-1180 overexpression group were significantly
down-regulation, that might the results of HepG2 cells invasion
and migration abilities suppressing.

5 Conclusion

In our study, we found that miRNA-1180 overexpression
had effects to suppress TRAF1, NF-kB (downstream gene
of TRAF1), MMP-2 and MMP-9 protein expressions, and
stimulate P53 and P21 proteins expressions. Since the
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P53 and P21 over-expressions, a large number of HepG2 cells
were stayed in the G1 phase, and suppressing MMP-2 and
MMP-9 leaded the cell invasion and migration abilities in vitro
experiments. Depending on those results, we inferred that
miRNA-1180 might have anti-tumor effects to HepG2 cells’
biological activities via TRAF1/NF-«B signaling pathway.
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