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Purpose: Aurora kinase A (AURKA), which belongs to the serine/threonine protein kinase
family, has been identified as a key driver of the genesis and progression of diverse tumors.
The aim of this study was to determine the clinical significance of AURKA in patients with
hepatoblastoma (HB) and the effect of inhibiting AURKA in the HB cell line HuH-6.
Methods: The expression of AURKA in HB tissue and adjacent normal liver tissue was
detected by immunohistochemistry. Then, statistical analysis was performed to evaluate the
association between AURKA expression and the clinicopathological characteristics of HB.
The effect of AURKA knockdown on cell viability was assessed by CCK-8 assay. EAU and
CCK-8 assays, Western blotting, flow cytometry, and transmission electron microscopy
(TEM) were used to examine the effect of alisertib (ALS), a selective AURKA small-
molecule inhibitor, on the cell cycle, proliferation, apoptosis, and autophagy in HuH-6
human hepatoblastoma cells.

Results: The expression of AURKA was significantly higher in HB tissue than in adjacent
normal tissue. Furthermore, high AURKA expression was associated with advanced
Children’s Oncology Group (COG) stage and tumor metastasis of HB. In vitro, AURKA
knockdown significantly reduced the viability of HuH-6 cells, while ALS treatment signifi-
cantly suppressed HuH-6 cell proliferation and induced Gl-phase cell cycle arrest by
reducing cyclin-D1 expression. Moreover, ALS promoted apoptosis and autophagy by
decreasing the activity of p38 MAPK in HuH-6 cells.

Conclusion: High expression of AURKA is a potential predictor of poor prognosis in HB
patients. AURKA knockdown reduced the viability of HuH-6 cells, and ALS treatment
inhibited cell proliferation and induced apoptosis and autophagy via the p38 MAPK signal-
ing pathway. Our results suggest that AURKA may be a novel therapeutic target and ALS
a potential therapeutic drug for the treatment of HB.
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Introduction

Although pediatric liver tumors are rare, hepatoblastoma (HB) is the fastest rising
tumor and the most common hepatic malignant tumor globally in children under the
age of 5.7 The incidence of HB in males is higher than in females.> HB is an
embryonic tumor that arises from primary hepatoblasts and less differentiated cells,
but its cause remains unclear. Currently, surgery resection and chemotherapy are the
standard treatments for HB. Because of advances in the development of chemother-
apeutic drugs, patients with low-risk HB now have an elevated event-free 5-year
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survival rate; however, patients with high-risk HB have
a poor prognosis, with a 5-year survival of between 21%
and 28%.*° Therefore, it is of great importance that novel
therapeutic targets are identified for the treatment of HB.

As conserved serine/threonine kinases, aurora kinases
(A, B, and C) are critical for various mitotic events and
maintenance of genomic integrity.® Aurora kinase
A (AURKA), the best-characterized member of the aurora
kinase family, has important biological functions, includ-
ing centrosome maturation and microfilament polymeriza-
tion. AURKA has been shown to be highly expressed in
a variety of malignant tumors, including bladder cancer,’
melanoma,8 and HB.’ Nonetheless, the clinical signifi-
cance of AURKA expression remains unclear.

Alisertib (ALS), a novel AURKA-specific small-
molecule inhibitor, is currently undergoing clinical trials for
different types of malignant tumors. However, the effect and
underlying mechanism of ALS in HB is unknown.

In this study, we found that the expression levels of
AURKA were higher in HB tissue than in adjacent non-
tumor tissue; moreover, the higher AURKA expression
was correlated with Children’s Oncology Group (COG)
stage and metastasis in HB patients. We also found
AURKA knockdown significantly suppressed the viability
of HuH-6 cells, while ALS treatment affected the p38
MAPK pathway and induced Gl-phase cell cycle arrest,
apoptosis, and autophagy in HuH-6 cells. The results of
our study suggested that AURKA may be a novel thera-
peutic target and ALS a potential therapeutic drug for the
treatment of HB.

Patients and Methods

Patients and Tissue Samples

Thirty-three paraffin-embedded sections were obtained
from the Children’s Hospital of Chongqing Medical
University. These sections contained 33 cases of HB
tissues and 14 cases of adjacent liver tissues. The
patients were between 1 and 144 months of age and
had  not
Pathological diagnosis was confirmed by two patholo-

received  preoperative  chemotherapy.
gists. All procedures in this study were in accordance
with the Declaration of Helsinki. Written informed con-
sent was obtained from the parents or legal guardians of
all the patients, and the study protocol was approved by
the ethics committee of the Children’s Hospital of

Chongqing Medical University.

Immunohistochemistry

Paraffin-embedded tissue sections were dewaxed, rehy-
drated, and heat-treated with 0.01 M citrate buffer (pH
6.0) for antigen retrieval. Immunohistochemical staining
was then performed using Super Vision Kits (Boster,
Wuhan, China). All procedures, including H,O, blocking,
BSA blocking, anti-AURKA antibody (1:300, Wanleibio
Co., Ltd., Shenyang, China) staining at 4°C overnight and
secondary antibody incubation were performed according
to the manufacturer’s protocol. Slides were stained with
3,3'-diaminobenzidine and counterstained with hematoxy-
lin. Immunohistochemical evaluation was based on the
intensity and extent of tumor cell staining. Staining inten-
sity was graded as follows: 0, negative; 1, weakly positive;
2, moderately positive; and 3, strongly positive. Staining
extent (0 to 4) was scored as follows: 0, <5%; 1, 6-25%;
2, 26-50%; 3, 51-75%; and 4, >75% of positive cells. The
final immunohistochemistry score (IS) was obtained by
multiplying the intensity score by the staining extent
score. An IS <6 was considered as low expression and
an IS >6 was considered as high expression.'®

Cell Line and Cell Culture

The HuH-6 human hepatoblastoma cell line was purchased
from Procell Life Science &Technology Co., Ltd (Wuhan,
China). The cells were cultured in DMEM (HyClone,
Hudson, NH, USA) supplemented with 10% heat-
inactivated fetal bovine serum (FBS) and a 1% penicillin
and streptomycin solution. The cells were cultured in an
incubator with humidified air and 5% CO, at 37°C. ALS
powder was dissolved in dimethyl sulfoxide (DMSO) at
a concentration of 100 mM and stored at —80°C.

Western Blot Analysis

Total protein was extracted from HuH-6 cells using RIPA
lysis buffer (Beyotime, Shanghai, China) containing phos-
phatase inhibitors (DingGuo, Beijing, China), and the protein
was quantified by BCA Protein Quantification Kit (DingGuo,
Beijing, China). Equal amounts of protein were separated by
SDS-PAGE and transferred to formaldehyde-activated
PVDF membranes. Subsequently, the membranes were
blocked with 5% skimmed milk at room temperature for 2
h, and then incubated with primary antibodies against
AURKA (1:1000), p-AURKA (1:1000), p38 MAPK
(1:1000), p-p38 MAPK (1:1000), Bcl-2 (1:1000), Bel-xL
(1:1000), cleaved caspase-3 (1:500), cyclin-D1 (1:1000),
LC3B (1:1000), and beta-actin (1:5000) at 4°C overnight.
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The bands were then incubated with horseradish peroxidase-
conjugated secondary antibody (1:4000, Guangdong Saiguo
Biotech Co., Ltd, China) at room temperature for 2 h. Finally,
enhanced chemiluminescence reagent (Beyotime, Shanghai,
China) was used to visualize the protein bands. The data were
analyzed using Image Lab software.

siRNA Transfection

siRNA targeting AURKA (AURKA-siRNA) and negative
control siRNA (NC-siRNA) were purchased from RioboBio
Co. Ltd (Guangzhou, China). The target sequence was
TCTGGCTCTTAAAGTGTTA. HuH-6 cells were seeded
in a 6-well plate (2 x 10* cells/well) for 24 h and cell culture
medium was substituted with DMEM without serum and
penicillin and streptomycin. Subsequently, AURKA-siRNA
and NC-siRNA were transfected into HuH-6 cells using Lipo
Transfection Agent (C0526, Beyotime, Shanghai, China)
according to the manufacturer’s instructions. After 6 h of
incubation, the medium was replaced with fresh complete
medium.

Cell Viability Assay

The CCK-8 assay was used to detect cell viability. HuH-6
cells at the exponential phase were plated in 96-well plates
(5 x 10° cells/well) for 24 h, and then treated with ALS and/
or siRNA. Cell viability was analyzed at 24, 48, and 72
h. Briefly, 10 uL of CCK-8 solution (Apexbio, Houston, TX,
USA) was added to each well. After incubation for 2 h, the
optical density (OD) at 450 nm was determined.

Cell Proliferation Assay

A BeyoClick EdU Cell Proliferation Assay Kit (Beyotime,
Shanghai, China) was used to assess cell proliferation. HuH-
6 cells were seeded in 96-well plates at a density of 5 x 10°
cells/well for 24 h. After incubation with ALS for 48 h, the
cells were treated with 10 uM EdU for 24 h. Subsequently,
the cells were fixed in 4% paraformaldehyde and permeabi-
lized with 0.3% Triton X-100 for 10 min. Nuclei were coun-
terstained with Hoechst 33342. Finally, the specimens were
visualized under a fluorescence microscope.

Flow Cytometric Analysis of Apoptosis

and the Cell Cycle

HuH-6 cells were seeded in a 6-well plate (2 x 10* cells/
well) for 24 h, and treated with ALS or 3-methyladenine
(3-MA) for 48 h. The cells were then harvested and cell
cycle and apoptosis were evaluated by flow cytometry.

Transmission Electron Microscopy (TEM)
Cells were fixed in 4% glutaraldehyde at 4°C overnight,
dehydrated before being post-fixed in 1% OsO,4 for 1.5 h at
4°C, and then embedded in epoxy resin. The ultrathin
sections were stained with uranyl acetate and lead citrate.
Finally, the ultrastructure of HuH-6 cells was observed by
TEM (JEM-2100Plus, Japan).

Statistical Analysis

SPSS 21.0 software was used for statistical analysis. The
correlations between AURKA expression and HB clinico-
pathological features were analyzed using y* or Fisher’s exact
tests. The data for cellular experiments were presented as
means + SD of at least three independent experiments and
comparison between groups was determined by one-way
ANOVA or the Student’s t-test. p < 0.05 was considered
significant.

Results
AURKA Was Highly Expressed in

Hepatoblastoma Tissue

AURKA protein expression in hepatoblastoma (n = 33) and
matched adjacent normal liver tissue (n = 14) was examined
by immunohistochemistry. As shown in Figure 1, AURKA
expression was mainly located in the cytoplasm. AURKA
was highly expressed in 21 (63.64%) of the 33 HB cases, and
AURKA expression was significantly higher in tumors than
in adjacent tissues (p < 0.001).

AURKA Expression Was Positively
Correlated with HB Clinical

Aggressiveness

The relationship between AURKA expression and HB
clinicopathological parameters was analyzed. The results
showed that high AURKA expression was significantly
correlated with tumor metastasis (p = 0.0327) and COG
stage (p = 0.0163) but not sex, age, AFP level, or histolo-
gical type (Table 1).

AURKA Knockdown Inhibited the

Viability of HuH-6 Cells

To investigate the effect of AURKA on HuH-6 cells, we
knocked down AURKA in HuH-6 cells using AURKA-
siRNA. Western blot was performed to evaluate the efficiency
of AURKA knockdown. As shown in Figure 2A and B,
AURKA was effectively knocked down in HuH-6 cells by
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Figure | Expression levels of AURKA in hepatoblastoma (HB) tissue and adjacent normal tissue. (A) AURKA expression levels in HB tissue (*¥, IS = 9) and adjacent normal
live tissue (¥, IS = 1). (B) Negative AURKA staining in adjacent liver tissue (IS = 0). (C) High AURKA expression in HB tissue (IS = 9). (D) Low expression of AURKA in HB
tissue (IS = 2). (A) Original X100 magnification; (B—D) %200 magnification. IS, immunohistochemistry score.

AURKA-siRNA. We subsequently tested the effect of silen-
cing AURKA on cell viability in HuH-6 cells by CCK-8 assay.
As shown in Figure 2C, cell viability was significantly sup-
pressed in AURKA-siRNA-transfected cells compared with
that in NC-siRNA cells. These results suggested that AURKA
knockdown inhibits the viability of HuH-6 cells.

ALS Treatment Reduced the Viability of

HuH-6 Cells

ALS has been identified as a novel AURKA-specific small-
molecule inhibitor."! To test whether ALS affects HuH-6 cell
viability, cells were treated with different concentrations (1,
5, 12.5, 25, 50, 75, 100, 150, and 200 pM) of ALS for 48
h. The CCK-8 assay was then performed to evaluate cell
viability. The results showed that ALS treatment inhibits the
viability of HuH-6 cells in a concentration-dependent man-
ner [ICso = 53.8 uM, Figure 3A].

AURKA Is a Specific Target of ALS in
HuH-6 Cells

To determine whether the ALS-induced effect on cell viabi-
lity in HuH-6 cells was AURKA-specific, cells transfected or
not with AURKA-siRNA were treated with 50 uM ALS for

48 h. As shown in Figure 3B, ALS treatment significantly
reduced the viability of NC-siRNA-transfected cells, but not
that of AURKA-siRNA-transfected cells. These results sug-
gested that ALS is specific for AURKA.

ALS Inhibited the Proliferation of HuH-6

Cells

Since ALS could suppress HuH-6 cell viability, we further
sought to determine whether ALS affects cell proliferation
using the HuH-6 cell line. For this, we treated cells with 1, 5,
or 50 uM ALS for 48 h. EdU assay results showed that the
proliferation rate was significantly reduced after incubation
with ALS at 1 uM (p <0.001), 5 uM (p < 0.001), and 50 uM
(p <0.001) for 48 h [Figure 3C and D], compared with the
rate in the control group. These results suggested that ALS
suppresses cell proliferation in HuH-6 cells.

ALS Induced GI-Phase Arrest and
Inhibited Cyclin-D| Expression in HuH-6

Cells
HuH-6 cells were treated with 1, 5, or 50 uM ALS for 48 h,
and the effects on the cell cycle were evaluated by flow
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Table | Correlation Between the Expression of AURKA and the
Clinicopathological Characteristics of 33 Hepatoblastoma Cases

Characteristics AURKA Expression P-value
Low High

Gender 0.716
Male 7 14
Female 5 7

Age 1.000
<8 years 10 18
>8 years 2 3

AFP (ng/mL) 0.364
<100 |
=100 I 21

Histology 0.284
Epithelial 12 18
Mixed 0 3

COG stage 0.016*
5l 7 3
-1v 5 18

Metastasis 0.033*
Yes 2 12
No 10 9

Note: *p < 0.05.

Abbreviations: Mixed, mixed epithelial-mesenchymal; AFP, alpha-fetoprotein;
COG, Children’s Oncology Group.

cytometry and Western blotting. As shown in Figure 4A and
B, compared with the control group, ALS treatment
increased the accumulation of HuH-6 cells in the Gl
phase of the cell cycle from 33.05% to 43.50% and 45.3%
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at5 uM (p < 0.05) and 50 uM (p < 0.001), respectively, and
decreased the number of cells in the S phase from 58.96% to
50.56%,43.99%, and 26.45% at 1 uM (p < 0.01), 5 uM (p <
0.001), and 50 uM (p < 0.001), respectively. The expression
levels of cyclin-D1 were reduced in a concentration-
dependent manner [Figure 4C and D]. These results showed
that ALS likely inhibits the growth of HuH-6 cells via G1-
phase cell cycle arrest.

ALS Promoted Apoptosis in HuH-6 Cells
HuH-6 cells were cultured with 1, 5, or 50 uM ALS for 48 h,
and then the cell apoptosis rate was evaluated by flow cyto-
metry. As shown in Figure 5SA and B, compared with the
control, ALS treatment markedly and dose-dependently
increased the rate of apoptosis of HuH-6 cells from 23.57%
to 32.99%, 38.56%, and 42.67% at 1 uM (p < 0.05), 5 uM
(» < 0.01), and 50 uM (p < 0.001), respectively. Meanwhile,
the expression of apoptosis-associated proteins was assessed
by Western blotting. The expression of Bel-2 and Bcl-xL was
decreased in an ALS concentration-dependent manner, while
that of cleaved caspase-3 was increased [Figure 5C and D].
Taken together, these results suggested that ALS treatment
promotes apoptosis in HuH-6 cells.

ALS Induced Autophagy in HuH-6 Cells
Since ALS could promote apoptosis in HuH-6 cells, we further

observed its effect on autophagy in HuH-6 cells by TEM and
Western blotting. The expression level of LC3-II was greatly
increased after treatment with ALS at 1, 5, or 50 uM for

1.0

—o— Control

—#— NC-siRNA
0.8 % AURKA-siRNA
0.6
0.4+
0.2+

0 24h 48h 72h

Figure 2 Effect of AURKA knockdown on the viability of HuH-6 cells. (A) Western blot assay of AURKA expression in HuH-6 cells at 72 h after transfection with AURKA-
siRNA or negative control (NC)-siRNA (n = 3 samples/group). (B) Quantification of (A). (C) CCK-8 assay for cell viability in response to AURKA knockdown in HuH-6
cells. Data are representative of three independent experiments. **p < 0.01, *** < 0.001. ns, not significant.
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Figure 3 Effect of alisertib (ALS) on cell proliferation in HuH-6 cells. (A) CCK-8 assay for HuH-6 cell viability in response to incubation with ALS at I, 5, 12.5, 25, 50, 75,
100, 150, or 200 uM for 48 h. (B) CCK-8 assay for cell viability in siRNA-transfected HuH-6 cells treated or not with 50 uM ALS for 48 h. (C) EdU proliferation assay in cells
treated with ALS at |, 5, or 50 uM for 48 h. (D) Quantification of EdU-positive HuH-6 cells after ALS treatment. Scale bars: 70 um. Data are representative of three

independent experiments. ***p < 0.001. ns, not significant.

48 h [Figure 5C and D]. The results implied that ALS activates
autophagy in HuH-6 cells. This effect was further verified by
TEM. Treatment with ALS increased autophagosome accu-
mulation in HuH-6 cells [Figure 5E]. To investigate the cross-
talk between ALS-induced autophagy and apoptosis, HuH-6
cells were exposed to the autophagy inhibitor, 3-MA, and then
assessed by Western blotting. Our data showed that the LC3-11
protein level was decreased in cells cotreated with 50 uM ALS
and 5 mM 3-MA when compared with cells treated with 50 uM

ALS alone. However, 3-MA treatment did not affect LC3-II
expression in untreated cells [Figure 6A and B]. We subse-
quently detected the effect of 3-MA on cell death. CCK-8
assay results showed that 3-MA further inhibited the viability
of ALS-treated HuH-6 cells. However, 3-MA treatment had no
effect on untreated control cells [Figure 6C]. Flow cytometric
results suggested that the rate of apoptosis was significantly
higher in cells cotreated with ALS and 3-MA than in cells
treated with ALS alone [p < 0.05; Figure 6D and E]. In
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Figure 4 Effect of alisertib (ALS) on the cell cycle in HuH-6 cells. Cells were treated with ALS at I, 5, or 50 uM for 48 h and then subjected to flow cytometry and Western
blotting. (A) Flow cytometry analysis of cell cycle stage distribution in HuH-6 cells. (B) Quantification of the distribution of HuH-6 cells in the G| and S phases. (C) Western
blot analysis of cyclin-D1 levels in HuH-6 cells (n = 3 samples/group). (D) Quantification of (C). Data are representative of at least three independent experiments. *p < 0.05,

*p < 0.01, ¥*p < 0.001. ns, not significant.

conclusion, inhibition of autophagy enhanced ALS-induced
apoptosis in HuH-6 cells, indicating that autophagy may
enhance cell survival.

ALS Suppressed the Phosphorylation of

p38 MAPK in HuH-6 Cells
The p38 MAPK signaling pathway plays an important role

in the growth and apoptosis of HB cells. We further evalu-
ated the effect of ALS on p38 MAPK signaling. Western blot
analysis showed that ALS treatment inhibited p-AURKA
expression and reduced the levels of p38 MAPK phosphor-
ylation [Figure 6F and G]. Combined, these data indicated

the inhibitory effect of ALS on HuH-6 cells is likely exerted
via regulation of p38 MAPK signaling.

Discussion

AURKA is shown to be highly expressed and to serve as
a negative prognostic factor in multiple malignant
tumors.'>'* Zhang et al’ reported that aberrant expression
of genes functioning upstream of AURKA leads to
increased expression of AURKA and promotes tumor
development in HB. In the present study, we found that
AURKA expression is higher in HB tissue than in adjacent

normal tissue. We further found that abnormally elevated
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Figure 5 Effect of alisertib (ALS) on apoptosis and autophagy in HuH-6 cells. Cells were incubated with ALS at I, 5, or 50 uM for 48 h and then subjected to flow cytometry
and Western blot analysis. (A) Flow cytometric analysis of cell apoptosis. (B) Quantification of apoptosis in HuH-6 cells. (C) Western blot assay of the expression of Bcl-2,
Bcl-xL, cleaved caspase-3, and LC3B (n = 3 samples/group). (D) Quantification of (C). (E) Transmission electron micrographs of HuH-6 cells treated or not with 50 pM ALS
for 48 h (x10,000). Red arrows indicate the autophagosome. Data are representative of three independent experiments. *p < 0.05, *p < 0.01, **¥p < 0.001. ns, not

significant.
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Figure 6 Effect of alisertib (ALS) on p38 signaling and crosstalk between ALS-induced autophagy and apoptosis in HuH-6 cells. Cells were treated with 5 mM
3-methyladenine (3-MA), 50 yM ALS or 5 mM 3-MA + 50 yM ALS for 48 h. (A) Western blot assay of the level of LC3-I in HuH-6 cells (n = 3 samples/group). (B)
Quantification of (A). (C) CCK-8 assay for HuH-6 cell viability. (D) Flow cytometric analysis of HuH-6 cell apoptosis. (E) Quantification of (D). (F) Western blot analysis of
the levels of p-AURKA, p-p38 MAPK, and p38 MAPK in HuH-6 cells treated with ALS at |, 5, or 50 uM for 48 h (n = 3 samples/group). (G) Quantification of the expression
of p-AURKA and ratio of p-p38/p38 in HuH-6 cells incubated with |, 5, or 50 uM ALS for 48 h. Data are representative of at least three independent experiments. *p < 0.05,

*p < 0.0, ¥*p < 0.001. ns, not significant.

AURKA expression is positively correlated with advanced
COG stage and metastasis of HB, and that AURKA
knockdown suppresses HuH-6 cell viability. These results
suggested that AURKA may be a potential therapeutic
target and a predictor of prognosis in HB patients.

ALS is a selective small-molecule AURKA inhibitor
that suppresses AURKA activation via its dephosphoryla-
tion at Thr288.""!> Accumulating evidence has shown that
ALS can suppress cell growth and promote autophagy and
apoptosis in various tumor cell types.'®'® Consequently,
we focused our experiments on determining the effect
ALS on cell cycle progression and cell death in HuH-6
cells.

In this study, the CCK-8, EdU, and flow cytometry
assay data indicated that ALS treatment markedly inhibits
cell growth in a dose-dependent manner and induces G1-

phase cell cycle arrest in HuH-6 cells. These results agree
with those reported by Sun et al'® who demonstrated that
knockdown of AURKA leads to cell cycle arrest at the
G1-S transition and inhibition of cell proliferation in cer-
vical cancer cells.

Autophagy is a key process in intracellular degradation
and plays a major role in the maintenance of intracellular
homeostasis. Although excessive autophagy can induce

cell which makes

apoptosis, targeting autophagy
a promising direction for oncotherapy, the relationship
between autophagy and apoptosis is complicated and con-
troversial. Depending on circumstance and cell type,
autophagy can promote either cell survival or programmed
cell death.”® In our study, we found that ALS treatment
induces autophagy and apoptosis in HuH-6 cells. To deter-

mine the crosstalk between ALS-induced autophagy and
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apoptosis, we suppressed autophagy through application of
3-MA. We observed a markedly higher rate of apoptosis
when ALS-induced autophagy was inhibited by 3-MA
compared with ALS treatment alone. This result indicated
that autophagy protects cells from ALS-induced cytotoxi-
city. Similar findings have been documented for melanoma
cells.”!

p38 MAPK signaling plays an essential role in the
occurrence and development of tumors associated with
cell growth and programmed cell death.”*** Additionally,
p38 MAPK signaling can inhibit autophagy in an
mTORCl-independent manner,”* while the inhibitory
effect of ALS in leukemic cells is shown to involve p38
MAPK signaling.>> To determine the mechanism under-
lying the ALS-induced inhibitory effect, we analyzed the
activity of p38 MAPK signaling in HuH-6 cells. Our
results showed that ALS treatment leads to the downregu-
lation of p-AURKA expression accompanied by inhibition
of p38 MAPK phosphorylation. Several studies have
shown that inactivation of p38 MAPK signaling leads to
reduced expression of the anti-apoptosis proteins Bcl-2
and Bcl-xL.***” Moreover, silencing p38 MAPK can inhi-
bit the GI1/S cell cycle transition in embryonic
fibroblasts.”® Shang et al*' demonstrated that ALS pro-
motes apoptosis and autophagy in melanoma through
deactivation of p38 MAPK. In this study, we found that
ALS treatment exerts a similar effect on HB cells. These
data indicated that the antitumor effect of ALS might be
mediated via p38 MAPK signaling. However, further stu-
dies are needed to determine the interaction between
AURKA and the p38 MAPK signaling pathway.

Conclusion

We have shown for the first time that high AURKA
expression is associated with metastasis and advanced
COG stage in patients with HB. We found that AURKA
knockdown suppresses HuH-6 cell viability, and that ALS
treatment inhibits proliferation and promotes apoptosis and
autophagy in HuH-6 cells by regulating p38 MAPK sig-
naling. This indicates that AURKA may be a prognostic
biomarker and a potential therapeutic target and ALS is
a potential therapeutic agent for the treatment of HB.
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